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INTRODUCTION 



•• ct.rial vilt .... ., by the so11 bone pethoq .. , 

£I..,.. .... la __ ... a.,.. Saitb l1llt.tfi t .. to (I«GAG"" 

.. qul ... Mill.) produettoa ln both tropical ana 8uJt-troplOlil 

'1'''_. !'he eta .... ls prlfft1ent 1n fIY"!ry gJ:'ow1ll9 I'ttCJiOft of 

the _I'll t .. perate, aub-tropl_l .nd troplC&l sonea of the 

world. It ocenlzo. ccanoalJ' 1ft Ror:th caroline, South CeroliM, 

NIIrylaae5, Virginia, Q4IOrvl., Col\1al:,la, rlor1de aDO Haweli 

ln the Un!t" States and 1ft other: rJal't~ of the world partt­

cularly tlM Philippl.e., Ir.adoa •• le, ~r1 LiIllnka anO India, caue1ng 

considerable loes to ta.ato 9¥GW.ra. 

The dis •••• lEi ~lOn 1a req1on~ "v1nq an almul 

a.erega ZOe lDf~ 11 of .boYe 100 _ '11'5 • grow.tn; •• eeon of at 

lea8t 81x IIOnt,l\s. 'the cU ..... occurs 1n div"r.8 8011 ty::ae. 

a a •• ady 1ea., ret! 1 black 8011. and l10ht saDdy 8011s. 804th 

ae161e aol1e of pH 5 to 5.5 end alkaline eo11s of pK 7.5 to 

8.5 ar. fayoureble for tbe dl ..... inold.DCa. 

Of the May control .... ur.1i to COMbat the (U.aea •• , us. 

of nsistant .. r1et1 .. w. the _1, .... re, eeonCllic:el a*' 

f ... ible. Cbnalcal control of the (tt •• aFe was: of little 

succ •• e and croP rotet1OD vas 1n.eff.ct1 •• unless a lonQ 

rotation 'With non-suce9\.1ble croPf; were tried. Graft1f&9 on 

r.statttM root etooks of Solaa_ flDec1ea "ae lmpractlC6bl, 

for larg~ s~l. cult1vat1OD. 



Two ~erioua drilwbeau for tbft suocest.fu1 ee.eloraant 

of bacterial wilt rer:istant tc:aeto YBrietle. wt!re' 

1. expressloD of rel')ic;tanc-e vab ftry labile, ann 

2. many ~ourC.8 of r •• iste1!nc'! had ,x>or qUi, lity fruits. 

::.:.<&tlsfaetory 1 ... 1.6 of refliatance ccabined w1.th co_nercl.l 

fruit adze a~ q\L2>llty could DOt .be leolatee in t:ometo, a1tboUIJh 

th1!i vefl the objective of work ill laDY ~rt~: of tne world a8 

in Mort:l Ci!rol1na. Haw611, PUeno .RiCO ~nr' Pbl11p~lin.e. Large 

fruit s1ze wa5 the l'ftOl>t .luel •• c!1iiK"Ctc:ter in bact'i;;r1el wilt 

In X.ral,;, tomatC') cultly~tlon wa'l a totol fa 1. lure 

eSQeCi&lly in tne plailU: Clue to the incidence of Q4cterii.l wilt. 

A£ .. reeult, artH Wl(8l' t~to in the State ie :.Jracttc~ll.y 

Mq11{;ibl~t. AV;t,iubi.l.ity of a .ariety r •• 1f't~,lrt to 'bacteriel 

wilt alon..,; 'i,!i1th otn,1iIr de"lre.h.l.. borticultur<.t 1 cb&ract.er:lctica 

11k.e _diURl to larve fruit s1ze eDO earliDess 'Mould be a boon 

to tile "fJ9atC!lb1e growers of ... ra1&. 

An eYi:>luat1on trial for r.allStanee to b6etfllrial wtlt 

c()Muct.ecl ... ~t the Coliege of Horticulture, l(erok AeJriculturel 

Un1Yerfilty. Vellbn11t'kar..::, 'l'r1cnuz •• inced re!!!le~ciince 1n the 

line c.r.. 32 4-0-1-19 G:.:;. High ftrteb111ty for resi5tance to 

bacter1(~1 wilt, 5Jlall fruit size, 10nger days to mat:lJrlty dDci 
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!'his atudy. __ 1,,17 alJleC! at iJaproYlng t~ preeent 

1..,.1 of r •• lata,," to ___ .. ial wtlt. and 111lproviag tbe 

f~lt: 81 .. frca _11 to ~1_ to laq ... al •• in the liM 

C~ 32 4-0-1-19 GS. In •• 01t101\, other .sp.act:a included In 

the stUdy vent I 

1. SRi_tlon of relatiYri .fficiency of raeth04. of 

•• lect:ion - .as. p!III'ellne, e1ngla s ..... deaceDt 

8116 bull, - 10 tbe ............ nt of character •• 

2. ou.ntlflc~tlon 01 the nallse6 aeleettOD re.poDs •• 

tnroufJh trait-vUe .. 1eolia ••• ocl~t"" witb 

res1.teRCe to ba~.rial wilt. 

3. Inheri:t8DCe of r •• l.taoae to baeter1al vllt end 

•• t18tloa et ••• ociat101l, if eny, with. fev 

.. lectecl chaa-act.r •• 

4. BlocheJdcal ba ••• of r •• tat.nee ltnd reaction of 

hosts to .rtlllaia1 inoculation. 



REVIEW OF lITER,ATURE 



A review of literature on the pathOgen, its 

pethovenee1s, Eymptometology, ~ourceE of resistance, factors 

affecting r~e1~tonce, genetic ~nc bioebemic~l b~ees of 

resistonce CoM selection methoaa for 1mprovi.ll9 l",!l of res1-

following main tit 1 .. I 

Th. firE t re()()rt on the dif,ease came from Ite ly in 

1882 (Wal~r, 1952). smith (1896) described the ~1~eeee and 

casual agent aoo rer)Ortee the d1se6e;e in potato, tOIMto and 

br1njal. The t.1r~t re'JOrt on bacter161 w11tof tODlto in 

I" 
't 

In(~ id wa~ b)" H,:1C';.. yethull4ih Lcnd SahiJ (l1'.}41) from ,ef't B,~ngal. 

Later it wa~ re'lOrtef!! on hr1njl~1 by 1,';:':s an(! Cbattopadhyay (1955) 

6n!'" on b<"nom~ by Cbatto!"'ldhyay a11<: ll6u'khopadhyay (. 968) frona 

V"l9St Lengd.l an~~ on ehilli~f:. from Ma·':hy.:, Pr~i(4esh <a..-6evl, 1(78) .. 

ctt<',c'c, morE tha n .100 FpecL~~ of pl.ant£ belong1nQ to 13 f<;;mil1e,;. 

Of th19l'e, the fnn11y Sol.!!1Deceae c:ont",,1ne the 16rq.Eit nUlftber of 



'boats (Kelaan. 1953). S .. of the imtlOrtant ho8t~ other 

than tomato are potsto. tobacco, bri.njal, chillies, banana, 

t:JeIIInut, me8aftlWft, C8F'tor, CBrsf."Ya, black qr.:::m, rubber, fr~nc:h 

bean Cln(\ ort'la~nt4:1!; lilce gar{~.n belaam, canna, aster, chryaan­

tbemUIB, eoF.mo~, dahl1tJ, sunflower, marigold, ?etunia, black 

night ~ba(;'1., naE:turtium aM verhe .. Wuckas.l1 ii.!., 1965, 

8. .. i11& .11. Al. 19", E.lalcar~,r .G. u., 3.968) •. , few other 

bOflt olantF arl'! 01ng~r, cowpea, c.'1olicboG bean, hybrid cotton 

and Jute (Cbef:ter, 1950, HilcSebradt, 19501 walker, 1952, Chupp 

anc'J Sherf, 1960; Kh.r1stov, 196t'h Zehi:, 1910). 

Kelman (1954) found that the wild tyoe colonies were 

highly virulent a~~ produc.c wilting within 14 ~ay~, whereeE 

mutant ty;>e ".. either w_kly tMtbogsn1e or non-getbogenic 

and did not induce wilting ev n after 21 days. ....virul.nt form 

wall mer'!!! .et1v~ to OZ'Ot"'uee brown plg'laent~ in culturq, than 

virulent one~, 'Whicb ('!e~ftdeO on the ;lft of the medium. 'l'he 

pathogen lo •• s its virulence "~"idly in eultur'? oW! to tr&JM­

£ornatiOft to avirulent forme. Most of the 1t.olates favoure<'l 

a oR rang-' of 5.5 to 1.0 for their 9rowth. 'l'he o0timum 'fl 

requiretaent of P,.uecpglJlf §olaMcetiar,. was oh~~rved by 

ot.herrc alE 6.6 to 6.7 Utel.mcJ.n, 195). 

Eudt!enhaqen .at I.!. (1962) obl!'ierveti. race 1 of t{ilj 

pathogen affectinq tomato, tohaceo an"; other so1tiftac~ue crops, 

W~fi ani;! iii f., (l1uloi(;1 banana&! CHui,4 grout)~ bi.J or N~). 

Race 2 1~ iOIttboqen1e to tri~lo1d __ aa (Muse qrou~ MA, N\11 

5 
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.nd .,Jila) and fle1iCOOi! e~p. or both. Race 3 infeet:t' :nt.ato 

t:Jnt'l tOilkito an( is weaUy p.;thogen!c: to other- eo!aneeaouf\ 

CI'O:)E. They further r<.a:-ortetJ tl\;.;t the fdf f~re(jt rQ09~ MV. 

CCJIIIll,,''')ft ho~'tl,: tlll5o. Zehl' (l910) re :lOrtsd 2, f-:trf' in of PgndomQDiu; 

l1O\sni:CMcwp front 9inger. vlrulant to tOl'Clt'lto but ~'f'irulent to 

f,.IOt:Dto ant': brinjal. iiut the 1",oli'l;tes from tOlBi:i<to. ~)O\l:to ;e;n(J 

brinjal were not virulent to qiwJ'3r on .. rtific1~1 lnOf:u"'r.Jti·m. 

Although the bi.lnana str,: .. in i~ ~)6th099nic to tomato.: follO\-:ing 

stem 1no<:u1ct1011, Don£' of th"? !!t.r~ inF of tCll\&to raee 1n ".t:le 

weI''! foWld tOiGttoc:k ~ 9~not~e (audf!.nbLu~'3n, 1 ~60 05ft1:~' 1'169). 

Peg'] at 1.1. 0':)7,) r.pcu:t~ tbat ther7~ are t.wo bioty'·~~ of the 

p:.>tilOQ~n, one (b1oty~Je III) which cau~eC! ccarnon tOJEto wilt but 

only nOft-151gni,;cic<.;nt iSnd slow wilt 1n ginger anf other one 

(biotY:?e IV) which c¢:iu£s!?d very 1'i;"p1cl ant', s:eveA '<I1ilt r,~eu l.t1~, 

~avy lo~ses in ginger. 

ltasbwa.i ,n' .. JOF-hi (1j'16) 1~,ient.iflil!!J(1 tix .ctr in!' of 

Peeut."QMMt: j;jolaaSJf.!,. lso11iEit.d from:~1fff!rent hoctF in 

Ina 1,;; bClt-:et' on colony cnara;,ctl'!rF. biochemical nro:lE/r+:1etl end 

pethoqenlclty. In lift attem\~ t.o study the .i:.'riation in 

F'tJudOlJlOJt='I sclantSC.arYB .... aatb .ane Mfly U S177) u8eci ten ee.Lect~ 

i80~t.E from wilted t~to ploD~~ ~~ the orepare~ culture 

was lnocuut .. :: to t~to, chilli ene :'JOtato. 'there wa~ not 

much difference ~RIOn; the 1t-:olatee on tOlaeJto -while none '0-£ tile 

isolatec ""'ere -').;;\thogenic on ootato and ehilli. Thouqh l1'9rpbo­

logic.:.lly t:J 11'!(.e, the isolate;.; exhibit ed varie:;,t1on in r.~ _et: of 



b1och_i~';;1 ch~,r·ctHrE' like gelatin 11qu,?fi';tct,L:H"~ ,;;!li ~H=ti -'n 

en 11.tmu~.. Rao (l'.'111) obt:?rved t~t lE.,o~t~~3 from th~ hills 

nelonQ':; to rcce 3 ~nl" thos@! frQ18 pl~in_ ttl.i ri;Cq ).. ,~~(~i 

U'~78) l!"e"Ort(~'1 i;i't'9r ~;tucytll:tl e:lff~roent isol, 'Ca. froo! m<?ny 

7 

~: rt·~ of !(..-;t'ed that f?SIYC:omoQr11; ilo1iilnaeesrum exi,o I.e·;" irA 

flifterent rli1c~;:: or ~~tr,:; inl coming Uft'.r ~ith~r r"~C8 1 or r;.l.C~ 3 

an·~~; th'" r*~ce 2 is nOll--!!xi:.;t.ent. 'the two i;:ool~te~ from Vel1ay."t\i 

<'rrl."tlt'rum) WI.U··~ tuuM hHjh ... V virulent to tom.:~·,to, i'.Jrinjal ';;00 

chilli. "h,.. i'.ol,,,,te fl'Ofl s.,rlnja 1. c:olloctee from )~n'''Hlthy .,!'richur) 

... a~ foui'l( to L~ ;;;. s:',~.)ar',t',~ ;-:tr·,in not can,ar··r.,l"? to ~,'xinj~J. 

isohitas fJ:'Oln Velli:ly.:;;n:1 ;;-l\."~ hitt,::.abi. but tn,..~ .bl".lilj·;;·. i. ,;~D; 

tom3tO 1Fol;;ct'e~ fro~Q {~odtt~"TIbi "J:!X'e com~)--r· i;..d.,a. '1'.:11., i.nr(1~,t¥ 

th;;:1t: the some :tr. in of l.lY .. ~lt!thOQ~rt cou.it) l.nfect <;:, D<'ro,~~uce 

the ,;;i€~f;e 1n mor"'! than one host: in (iiz;ersnt. locat!,,.;niS. It 

wZ' r, inferr~ th<::t ,- iffgr,.:>nt .,iQt: hoty,". of· PA'Ir,teqR()MI .. ,; glan.;;;ctsrJ.JJl 

~~~ clrEtSent in K.;?rbU, ~o1lf. which y';·ry in ~)i;til:_'qanecity i::;:!r 

&1f.0 in c:rultur .. ,l., Phyt::lo1ogic.;.1 ~n(; biocb3m..i..C. l~rc:,.rties. 

'1':l~';!t.\~-:<t;y~!t" coul" h~ gl'OtF~ into 12 pitithorJrcl\l',)~ alY ennUi 

c:m '-' e!' :i~;;nf)tCi te r':.'~l 0' EUf.!t:enhag '9n. et u. (l'62) .un<> htotyoe I r. I 

of ~V"fOr6 (1964). 

The eeolOfjY ~)f tete llBth0gen. 1n &it'.\lJ:ully inf'3,s'(~ 

soU. if'> ")Owly ull!:~ar£Ot()O(', e It 1f 1~lferl:'ei th·t tf'4P.?)ri"nary 

ir.oculum c~~ from the Bo1i but t;:l';~r'= \1,-a~' D¢.:' COrlcluf.:1ve evif'lence 

that UlQ ;>;lth09B{; i:-: an ubiquitous inMoit~nt. in rOils 

(~U(;· eru'lC:H.;el'l ':, lV l'C.ell&:n, 196.;!). Uft, er natu.r~l co~~H.t1(JnE' t ,le 



organism Wi\(:; ebL! to SUrviV8 :ll!cL)t'opbytic.·lly in t.he 1.'loi.1. 

for as long ~E- :ita years (ChebtttE', l~S{)). Th5AUl(:)tJe~'j 

enter'" tnrou-Jh tJ1,,:~ root iiy~t_ &lK~ it ~ick ~elievec th., t d 

woune 15 nec"!sf!<:;ry tor entry (\\ttlk,r, )1:;152; " .. lmo:;;'1, ! 53, 

Cbu~p ~nd,:,berf, 1960). 

"'Joun~f:: c..:.use{i by n~tOdi:il injury, mech&e'lic, 1 injury 

~nt' root hre;$bg" from tr~m~f.)liiIftting art! attribute( to t:h4 

8 

ent,ry 'lOi nts. Kil{1~br?nf't (l':;SO)reoort~ entry ot }I;;:tnoqan 

throuh n tnt'.: 1 o~ninq of tbe OU.M. I~cor:· in¢; to LH~n at. Al. 

!1~64) p.'!'thogen '9nt"!r~ into tn<f.t UftinJurec": root aE well. They 

l':"ti':<t.~ th4t r~ cont.tH~t with inf.et.~ ~:)lfjnt}1: waf not nec8~Ff',ry 

for inff!eti in tl) occur. saeteria infect at ;"JOi.nt,: of ot'1\in 

of the !'~C'ontlury rootf'. Apert from root!", other iiireH of the 

shoot oorti'::;n might 81&00 be lnYildeC!. In~eet", were e.lbo re)orter' 

to')lay a role 1n tb~ ~ ~)re-~d of the risea£e (Young, 1"146, 

Va 1(:11 i e, m"! SCi levi n, 1. ~'6) • 

D1f::·,.mi~t1':m an fC.:>r~d of tlt,~ db'#!'cE'e WeN )rimiH'2 :_y 

from deCCiyet.; ~"incJ (~i6eaE'e(' .)l,~nt pe.rt~ (Kel.mi.n, 195'1; CflUP,'} 

~nof! Sherf, 1960). i<el.mi!n an<~ St'!tq1ler1a (1965) st(.t~[; tro-it the 

relePEE' of 0. larqe n1llll.iJ.er Qf bacteriil 1n to the ~o11 from 

rootf:" of infeet~" nl&nts might ;>lay an imt'lOft<Hlt role in repic 

f~ ":'Ir el1 (: an': i nf ect i Oft of • d jcti cent plil nt E • 



Tn'! Etyt1PtotlS '.i/.!iltoci;.:"sC with tk;ct'ri:¢l wiLt ':1r:! v:'ry 

rHstinct tYouns l 1~46, ~,Jl!<~.t3r, 19521 l(elmH'l, 1~j511 eir .. H.,),' and 

:;herf I 1 '::60, Loz.-.1\O, 1 ')65).. The fir':t (nr ')re~:; i "n ..,)f trH~ 

f1s'3Cll'e if' td lti ng of the lWer lee •• ,; ~ ~:,uch wiltiny i.e elso 

usual:.y &f!soc1atoti with as Ii.' 11;;;ht yellowing of olrier 14ihiv9.ie. 

If Clif;8c~',., (,:evelol:lI\ent i~, r-.:.f)if" fo11~qe eysa"JtODW <!i:re E,1mt.J.ar 

9 

tc.: thOt"e! P.t'OC uC$<l by ecorchi fig due to high t<~.m:;;;;r, t ur~* 

C1l1oros1~ (Jf the letlvelf cloef not Occur. 1H,>I. rf~, nc,;r. . .!1d f'tunt 1 nq 

of the ,,)lant ~y occur. ,~cvefltiti<:)Us root[ ;:,p1Gi;r Oil th-e ~·tem 

of t.ae: di!1;~~&E: :>L:tnte. ~ .. very distinct iuciic6'tlcn of hect"rial 

wilt 16 the ,~. :ue~rt DCe of e. ~ct:~rial Qoz.when ths y",sculiriir 

ry.'tem 1.;. ; evere6. 'fb1~ 15 c;cccnrpeniec: uflu&lly by dor!c.eD..ioQ 

of thi) V?J!f'CUUlr tissue. Che~t~r (1950) re,:lOrled that rtem may 

elecolour i;;.U· h~e(~ musby ona thiit no diftinct i.:ruit :!"'yDlDtCCIE 

..... re ob51..".ii. Iff'" root fbystem of diseased ;)lc'lnt 1:: r'eYelol') a 

water soakec ap'l8cu:ance (JCelaan, 1953, ChUP(l aDC! ,~herf, 1 6)). 

'van 6<i~1''k: bl'own to black .::r~·~' d fNe 10 ., wit h "ecily ot t~le rcot 

system. 

Following 'lfntry of the ~JOthogen ift'to the host plant, 

vii'1Qle EymplotD[.\, occur within 2 to 8 eaye (l<elman, H'5l; 

Chup.:) (:in(~ \::,'nef, 1960). The ~')athog~n .ntert: lnte tne 1ntex'­

cell.ular e;paces of t he cortex end then to ;:J.1th from zyle:a 

v •• toels causing ly!\i9~noUE\ oav1t1.~ (v.&lker, 1952). ~iever. 

wilt, th~ primary f'yrApt.cm of the di~ ... £a, ls i)r1marily ~ue to 



val?culal' plugqlno (tvalker, 1~5.a, Buea in ~nrl Kel.alk.n, 1958). 

au.aln ~\ft(' ~lman (1958) re~")Orted thiit the :lri.Ja,e)ry wilting 

f",-,«::tor ie' an f!ytrfilcellular polysaccharide or "lime t'l"otiu~ 

by the ,p&thogen. 'J'ht£ slt. 1nona •• s the v1eeoe1ty of the 

Yal"cuur aystaJll tiM interferes with the lIlOVeIIl&nt of ~tter in 

the 'fl\~E=f<el.F'" They r&:ort~ t1k>t, wee'kl~' 'X:th,c/;>'?"\ic jl"tr, iDS 

1 0 

~ id not !")roc:uc~ i~ 11m':~" £:rea"k{'own of !"L;. Nt:: t h,; u~ ;')Ul'} to 

}::act'!':r:ictl wilt c,,:n 1>,& c.ttr1bute<1to th"?t'O:'l!ctl·'::m of cellulaeas 

!!in< ~ly.g':",Lcf.I,1J:cnaftEH· :fJ:o.1\4(~eoe hy t:ht!!l J::act<:.rj,um L81AJ8tn and 

f-.elJeti.,n l 1'~~57). 'I'hey .;.l!=~o reortei! tht;t thA!! (l!>ec:;,!y of tilS :,lant 

tis~ue coull' be c;;'UBee I;.y ,!i"UC50!191J9' .. ,ol$U!ftc~arum 111 tlMt 

aksenee of ~econdary be.cter1&. COntin~ tls'ue ,';eQeiy ,'1nt"! 

vascular "LUQ9'in(,J rasult"a ultiat;tely 1n the ".6t.h of the 

1 nfeetec1 ,)unt. balil3ccl (l'.;l77) opine<; thQt besiCles a 

pelyeaccb&.ride comolex, Z'8f::,ons:tble for ,,~seul.i..lr :;>lWJgino, a 

chemic":!lly un1dentif1ec; fr~ction wbich (!ilt.zoE-- the membrane 

oermle.b111ty if; :.>roducec":: by the )XIthor,yen. 'l'f'ftl! bacterium e 150 

::>cofiuces L"A which c<.:n initiate tylo •• formation anCi iJ"'lCr@MUH96 

cell wall pla5t1<.;ity. ti;thylene produC1:1on ip: ~15o oi!I~sociated 

with it. 

c. Control 

Chamic'; 1 ~::ontrol ~ f attem~'71te('") · ... ,1 th 1 '"tt Ie> t'uccee.s 

{7V;)bnd''.., 1<:;53, chrfuzz.amc;,:; dn(~ Ii,lam, 1 ';75; R'~m.tevi, 1-.118). 

ero;.' rot;_'tt1or~ """., " of I1ttl,~ U~\5. HOW9V.flr Sohi .I!. U. (181) 

r.'ort.qc that r'~ ,c. t i . >'41th ligna u. fc'110W'e~ t,} rna ia,." end 
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cabbaQe or okr<; followed by Viqll! ,IR. aDd -1.e qave effecti •• 

control ofbeuS:;9JIOIlI1 iR1uactiJ'WI 1n taut:o. Vl1lare&1 .at Al.. 

(1';.,,70) report&<) tb.:,t 1noculation wlth ~1ff.rent eomb:tnat101l~ 

of strainf.! at 24 houre interv, 1 on susee.>t1bl., moClerately 

euseeotlble ane reFif?thnt "uri.ties, QQve significe;;nt re6uce6 

infectivn. They i ;jf'.:rrl3i th.lt crOl':::S ,:.roti?cti':~Tl. C' n t'<!'K~\JCet the 

~ub&equent f,eVel'ity of. infacti.)O hy Pleul'gnl9M[ rolenas:o.sru. 

Gr_,ft 1 r:tgt on h.-Qknum~,yueifo11um anC! SOUIlYm tot:Vmn were 

recomri.endeli \,,;..t'hr' fUZZliIfi<.; n . ni' lalcln, 1975, R~mc~":L l'j78). 

Lw:n an< \II. on; {L 76) re ort~; t11.6t through gr.,;,ft i nq t!1e !':uaC9-

t;ltible t0fQ6to r:ci :~nf on rer:ir..tilnt br1njal root :t'toc'kl. 11lte 

Sa~h -,.n(; H1t<.m Bulat, thi incidence of becteriel wilt 1n 

f 1 e l(~ va fl. refhlcei' to 1"". 

Mucb of the _r1y !:!iseaee resif.t~nc. breecli~1g work 

vas c~rried out at Harth Carolina in U.5~. (Schuub ann Bav.~, 

1944, ~.Ci'Y.r. 1:)44). In f1e.1.6 tests, Louifl!laM pjnk and " 414 

from Puerto Rico ehow~d 9000 resi£itance to bacteria! wilt. 

~rd .. n (t~46) foun.e that .tr&10 d.ri.~ from louisiana Pink 

an('! 'l' 414 were resiatbnt ~lso in uu •• n.lanci. Tvo varieties 

5eneetion &n"~ Mi:,rYel, though with ?C)OI" fruit quality, show*, 

';006 re"ir.;\.6nce to wilt. aesieti.il.nt lines re:")C)rte<1 from lIorth 

Carolina University \Annual rerlOrt. 1950-51) "ere found to be 

heiat-ant in Hewell! but fruits "'ere too ~_l.i to be .of much 

ccamereial ftlue. The trial.: .et Sri Lanka involving sev"trel 
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North Carollnt-J lines 1n;.,lect.9d reei!"t ..... nee in Ma~terglobe and 

Rahangij; is to baetf!!r1el wilt (A:be!9unaw.r;rdeM anc' 5 iriwilY:"rlena , 

1963) • 'l'bey funner r9iJOrte<t tho;;t the North Carolina li:ies 

1960-8, 1960-26, 1.~62-B2 ant 1961-57-55 Nand Matlt·'!'rgiobe anCl 

Ruha~81<: :':,r~lection II 'Were the most re~i8tiint. Ths Lo~· hanos 

torn~t;o U.nef' r@l\;ist>£1Dt in Ph11i~')in .. were !'J!tu~e!l?~thl~ in these 

t!!!t!'t5 i!Y!1ei,ti"" the ~x1sti"nc. of d1ffer"!lnt oathoq<lIni.e r<>cee 

of Pe.uf .... omoref s.S!l::'!!ia<"l1l1I. "he Worth Carol:lne Itn~C! were 

en ~rt or in wi it rt9:: i st e. nee to 100ft 1 en it :hl' t ~ va ri,..,t iet' aM 

outyleldefl th __ eommere1al "l'i~1.s _~t~rqlobe a1'1f'\ Pearson. 

A. further; ource of rte£:.'lst~nc~· t"1fferent from that 

oOflerveC" in North carolina lines "',HI: re::>OrteCi in !as;ODtKS1COD 

Q1mpine,\11folu&1! (lJI 127805 A) (AbeyguMlRtrt'Jena an6 

S:irlwer(1am:, l\~f)H. .n~.rf.on and JenkinE, (l~,72) r.')Ol'tec) 

ree.ift~nC\"! in Venuf, &aturn e,1Y,z &.1~ .. v111. 3814 to bact~itil 

wilt. Dal.y (1 ~~73) eonf1rnt~(! the r'!~:l~tdnc$ in Venu , Saturn 

linC in lOC<l'31 li~e. III 11'L,,-r ~i!'ld 01'1>2. hut V.nus ,n('I 8&turn 

were ~09>'td to oe flOor yiewers ('.cerE 1 &ioloqlcic ", Institute 

of J...qriculture nfl('; 'ore~~ry, 1 ~;16). "he four '7 lines fr .. a 

erose V:li1tI99 l' rloralou snoweO c;rOOC! toler~ne9 to Pf"y~~cnonll 

AOllM.eepo!' ('I.Rf"fJ', 1970). The 10«:61 line 2 ASS W~~ obsecved 

toleront to baet.,rial wilt (~~rer. R.e/!lec!'rch St.i'J,tinn, 1910-71). 

A'kibc' n!.l. (1., 12) rf!por.t~ replSil!'lnce 1n thl"efll' line!!! of. teato, 

65 82, 66 f· S2 ·:,nO 68 54.. Ch'!l!tio tii~ JCeltatl (l c;;,13) rePOrted 

r.s:t~~t""nce to') !ftlUd·O!lIQMf ,f,0YMc;ttIrM 1n Oxhellrt u!'tf'ter natural 
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infect 1 OD. Be"t Of All and .1'9100. Supr_ ven mod.rat~ly 

suscaptible. AYaDC (1971) reported three tOllEtto cul.tiftr~, 

VC-l1-1, saturn aw..! .... 10, resistant to bacterial wilt aDd 

the '1 progeny of two way ano three WIly crosses 'Were more 

re~lf\tent than the parents on artificial inoculation. Mew and 

He (1976) pcreened 41 -.arietle. and line.. The line VC 9-1-2-1 

yap re,;1fitdnt reg~1.8s of inoculum density and noted that 

susceotihle yerietlec were not si9nific~fttly eff.cted by change. 

1n inoculum density but ree:ist,.nt liDes becc1D8 l.es resistent 

at blqh inoculum densities. B~.kar (1~77) te$ted four toaato 

c::ultty.e.re for their r.3flc:tion to different 1solatef£ of 

begd.ogata §OlaDlqtlry. Diseaee reaction ftri~ from eult1yar 

to cult1vCir to bact.er1~ 1 isolate 8ixturee. Saturn fAne PI lOl811 

showed extreme eutceptib11ity to all h19h1y virulant isolates. 

Presence of highly virule_ ieolate. in the m1x~ inoculum 

decreased the flurvi"l percentave. Saturn drte PI 301111 

c:ouUi withebl 00 ..,eakly yirulent isolates tinQ their mtxturfi Dut 

suce\U8bed to highty virulent '1'ai_n isolate::::. VC 9-1 UG and 

VC 11_1 UQ show~ resistance to 819ht isolate. 01\0 their 

mixtures. V.nut: and Saturn and the 8U8ceptibi. Qr1ety _na~l 

were inoculated with if,olate& of baugOIlOJMUj fOl.eMQ9arym from 

lJ.:;,.A {.;rY' India by root wounding and et •• tlUnctur. _timE. It 

vee fOUn(i t bat Hanapel we.£- lIIOre Z' .. ietant to .A.me!riCtlin ieolat_ 

then to Indian teolateh durinv four to six weeke of 89-

(Jenkins aM Net>aith, 1976). SatUl'n &00 Venus wer~ hi9h1y 

8usc19pttble to AlBerican isolat •• at two to four " .. leE of ave 



but Moe. highly nslstiiult after four tt.· &'1x ","1(8. All 

eultiy-.;:;rs were h.iQhly 8uI\ceptlble upto ten weeks of age to 

Indian il5!olates when stem inoculated. V.nuf, ",cnd Saturn were 

res1st"lnt w1"<.en lnoclllat.,e by root "oun", in' with In:;,~iGn isolates 

after six. we;a1c8. 'the Ind1iltn ilSolate waf, mori5 virulent than 

~r1can lsol,Qtes to al1. cult1yars at all !1't(')ge~ 1n both 

inoculati:)n techniques. Venus aM S.!lturn ehoulil ~,urv1ve 

beet,"rial wilt if trlfinlH>li;<,nted when about f:.ix ...,eelul ol~. 

Jtann (1971) re<lOrt~ of • line, Cranit , which has M,1 

1~ 

for res1stanCf! to Helo1nmyne 'AfiOADi,. b~eiCl.1'1 gQ()(! ref;istance 

to Jrl,WdOlWnWl' fp1IMg .... na. Ora_II Al U. (1 ;i77) ObFervee 

rttS1etiiiftC9 in VC-4. n. line VC 48-1 waG resistant to bocterlel 

wilt 1n'1'alwan '.Anne, 1918). Rao Il. Al. U'.}7!) ra.1Ort~ 

suace:.>t1bi11ty of prnioualy COIlsidereii resiat&nt lines 1n USA 

and Philip'YUIeI' under c:one1tions ift lndi&, showtnq soec1£ iCity 

of Hsif'tfince 1n Horth Carolina source of ref.1~te.nce. Of the 

2S line!, L 39'72, ... 3987 and CL 84-0-7-1 were ~~.rat.ly 

"s1etant ln M1g!!rla (It"l'A, 1978). SonO!a.t4.~. (1'::'7)) 

re~JOrte(l modec<>t'l! resisti'tnce in tOll&to acce.U';i'..:,na 102, 106, 135-1, 

UI-2, 14 anc:: 123-1 in I"on Pierce. &valuatl0l'l 0.£ tOlllitto 

Yarietiee; ag4'.!inst bacter:Lel wilt conduct.e(· a.t j~r1cu.i.tUl"l:il 

College, Vellayani, "ri"andrunt. l.ndic-'9.tec3 wilt inc1dene~ of 

<300(. in V.nu~" Saturn, alY' C1V~ 66 .eleetion A ta_~ev1, 1'?i78). 

"he lB1ftllMD1\ " of wl1tl.!)(" punts were r'?'COE'(:ie":! in Saturn (18.67%) 

followed by Venus (21.3.). The wilt incldenc~ in benny lieat, 



R~ Cherry, IIBrglobe anO I«goptrlisop •• RiDe1J."Qli'B were 

5b, 62.6"', 74.62Xt {l!ld 4. r •• ?actively. 

sunarjono (1980) r.~..>Ort.ed, the breedill9 line!' .~VRDC 11, 

"...Vtwe 15 and CL 32 8-0-1-25 v.re r.",:l.st.:~nt to h.w291MJ\A, 

'AlaMQlirya. "I"be line &n,eii 799' Hsimt.:nt to the path.ogen, 

bad very 8_11 frultc.. Son«& 111. Al. (1980) obser.",d that the 

better flIource$ of re.1J~tobnce to ,..UCCBOMI IgU:Pece!rlII at 

preflent are Hawaii 1997, caA 66 aDd PI 126408A.. I~VlWC (l ~80) 

reJ;)()rted rt!s1et~DCe ('190]4) in CL 215-0-1-2-1" CL 949-0-8, 

CL 1219-0-8, CL 1351-1-6 ane CL 1151-1-9. 

15 

The trial condu.ct~ at Colle;. of liorticulture, VelUiIll­

ltltara, Trlchur in( icatecl r.~1.t&DCe in CL 32 d-G-1-19 as out of 

18 llDaE/Vt!lr1.tlea: e.c1uated {Cellne, 1981). Thi. I1ne had too 

small fruit~ to be of com,r.ercial acc::eptanee. 

&. ractor£ affecting wllt incidence 

Resi.t6nce ~nd suaceotibl11ty to dlseas8 are conditiona 

wlth oefine6 rutabolic, '3l1YiroDlleDtal, aDd genetle conditione. 

S9e-n plootE. conbleereef h1qhly suscepti,ble to •. :>at~~an lMy 

his" tissue~ tMt <;..re ret: j :stc.nt (JC\ac iiDO. aa.be, 1;;10). 51.,'1;1liirly 

pl(:;,ntEi may be reE1Etant at onfi stage of .... lopraent but highly 

sueee:>lible at another. J~ ~lifJbt cbaage in temllar,-ture can 

alter d1sea". ree.ction as can day leaqt.h, t;jl"owth re;uut'ora. 

vor1oue ehem1c41s, other taiCI"OOrv4niSJU and inoX'9anlc nutrltion. 

'the aoil1ty of • JIllcroorgan1 •• to cope with Or re~re.[\ a hoet 
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re$istance mecbaniem would be g.netic~11y controll9d and 

subject to ext.ernal 1nflueftCe. JCue (h68) opined t~t (\iaea~. 

rel:'ietHoce 1~~ DOt an aOfiolute or ste.t1c conc1t1~n ClOt' (1e!>ends 

uoon "01' faetorf;. The expreas10D of t.he biochemic,,'l ootent~l, 

~~termintMJ by tlw .genetic eonapOnent of the orvanism, i$ 

1nfluQne"~ by a multitude of tactore including nutrition, ~r~~h 

requlatars, tern ~rdture, moi.stur., day length, ~t.:-~cn: of 

"'eY91opmgnt ,1~ nature of the tissue. 8811 (1~81) ~tatoo that 

fact:orF. wbleh lntluence relPietal'109, inc:1UCle 1!1t~J'Jf ity, 6ur("tion 

an(' quality of light, 1Il<,j st,UI''9 lewis, nutrient le¥!!le cUlt" 

atJr1culturi~1 &nr~ indust.rial c:~ioa18. 

1. Light. 

Low light intensity q.M .. ~lly dee::·e.u\e~ ret: ht·"~,nce. 

It _y alAo incnaee tbe n6tatance aepent'llng on th(! E!18c:..f1c 

hopt oathogen ~;ination. Long photoperiods ge~zQlly re~ult 

in higher leyelr of reFi~tenee (a.l~, 1~81). 

~. Nutrient element. 

Jtuc (1968) fount' that Wilt .. e.ift'tanee in',ueeC' by 

qrowth requlators i~ influenced by e::;lcium l~.c:>l in ther)lant 

allt"'3 tll<!nt~ d«fieient in ealeiua n .. in highly eu"e~~ot1bie. 

walker (1952) r,~ported that lleftr1ty of infection of 

beU§Q89l!Ali eOl,spAgMrum if?, 1, ncr •• se(! by high ieY9 .&.;:; of 

Phol.,){&orus a D' deer_set: by high 111 troven. Bell U:')81) 

indicate(! that 1ncre~s1Dg the concentration oflOtasLr:t1um .end 



calcium lncr .... F MOst often ~be re~istance while exce.a 

nitrogen ('ecr@dsee reetistance. -rile nhosphorus bae variable 

effects. 

sequeria anClKelMn (1962) re9C)rtecl that grOW'tb 

substanctU5 such .". lAA, increa.e CJreatly with an incr ... e 1n 

wilt •• verity. 

3. Age of plant 

17 

Increased reeietence in r.~lstBftt linef wa~ ap?arently 

iI~f:ociate({ lI1th ag8 rather than plant 81n ("in.t .. ~ and 

KellMn, 1952).. Cope art! !;;cbuater (1~81) reportaCt that 

re.ist;;:'1lC9 ira tcaato to "IlIOCPOM' AOltMM!'. c:haaqee with 

plant age. 1\85i£'\<' nt plant. bee .. l!Ju$coept;:1ble upto 21 daya 

and becoae resistant again frca 21 to 49 days. Jenkin8 aDd 

.el:uatth (1976) obaterve" thet Vemu am Saturn eurvlve(!. bacterial 

wilt in the field bettor 1f eight week ole seedlings are 

trfonaplant,~(!. ael1 (lS81) reported that .. eh plant part 

charlOe. 1n itt: ).evi&l of reeistuftce witb age. ReI' i~tiilnce l .. e18 

in at._ an6 rootf generally iJlCr .. ee rap1cly ~uriDg the f1rat 

two wtteks of .e-e(!ling or "heft ..., shoot grows, ani! slowly 

thereafter. Level .. of re.1s~iilnc. in leaves and fruttE frequently 

"ec11ne w1tn aqe. 

4. $011 teaperhture 

Infection _y occur at soil t_pe~t.u.re as low .a 

55°, (l2.SoC) b\rt eymptOlU of w11~ do Dot. ordinaril, "GOIIe 
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apoerent at 12.8 to 15.60C (Vauqban, 1944). Th~ rate of 

deVelopment of the cis •• se, 1ncr.a8.~ w1th the 1ncrG6ee 1n 

tem'')ttrature frClUl 21.1 to 43.J·C. Vaughan (1944) deDlOftstrated 

that ttJllato plante .... 11t~ at 26 • .,oC blat wben the $;011 t_~ra­

tur-e ie lowered to 12.aoc fOI: lift .ys, the plants I'eeoftred. 

The wilt sym':>t.01l\9. rea r>~rttd, 1f t 11e tem\,.ratuzo.~ W8~ ailju.te4 

to the oriqinal t~m~er,atUl:e. r'f11C!elJra~t (lSt50) re'?Orted 

t1l;;t nl;,nt~ "~'1c not wilt until the l;oi1 temp~retur~ r .. ined 

eboYe 21.1o
C for etlea~lt thrw 4-aye. He &lRO il'Ji'ici'?ited that 

there if' ralat1onsh1p b~bHMtn pathogen1!c1ty and temr)$roture and 

~ay ienqth. Short d.<~y!i' e:eu~~ poor qrOto&"th of~thcrt;tn wberea8 

lonei (1&,,11 C¢'U~t!I good qrO'l'l'th and ra0111 develo!Jftlel'lt of the 

dieef.\IHlI I!:iyna~oatf'. "-lM qule .... st (!i$ee~~ ,:ievelor;nent oaeurred 

at e tem"'eratuc#>' of 3Zoc w.ith a low n.1 trogt!D conct!!ntrat1on 

.itner In 100>1 or short days. Harl"it!on U 961) Btat~ that it 

might be pOe.tble to classify .b.dc:u<mA~ s.ola»c;oa,... into 

four claSSii!f! '<eoen{;iDt.;.: upon n1ffel"enceti in their r,,1 etion to 

oot;imwa ~_Perature l"anqa::.. elmp"" and P:herf (] 960) r1~ted 

that the t~.""'r.;:tttre r,:HlgE1 for d1~ .. ,.e ~e.el~nt w.~~ between 

15 to 37.S0C with an o~'t1mu.'1I t.at~rature of 2').4 to 3SoC. 

~usz and !'bureton (1975) observe~ that .1evdt:ed teMlerfstuh 

(llOC) in an.1ronm~ntal control oh:.uu:.>e1"8 ~1qn1f1e:.lnt 11 inereaseC! 

severlty of bacteriel wilt in two tOlllllto l1nelS, Pb111pp:i.na 1169 

an:" Havet! 7580, reEJ1st2.nt to Pu*iQl1098I 'PltAACSWCWI' ifhe 

le'l.l of ree;ietlU'x:e in Venue, to isolate K-60 was not £19ni­

fiGltt'\tly .ff!!tctei! 'I::!y ten ;.erature, hut this line eX:lresflte{t no 
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refif:t~ .. nce to iFolate ta-6 at ell tem;:')$roturefi te:gted. 

Reduc':~ light intenslty (8,075 1 tax.) did not r~i.'uc9 h~llSttlnc:e 

to isolate Ub-6 In line 1169 at 26.'OC but siQn1flc~ntly 

deerecu;ed re£istance at 29.'oC. Aeduced photorlerioC! (9.5 am 

10 hours), lnd.pe~eDt of t.emt,.rQtue 81qnlf1cently decree:stM! 

reSlf-tcftce of l1ne 1169 tc isolate 1CJ-6. The stufliee of 

.Mew em So (1~77) on the r.si~tance to f,audoamt •• plelMeaeum 

ln six c:ultivar,£;. as influenceO by cbanv •• 1n £.011 t •• ~:Jerature 

r •• ."le6 that VC 48 1II81nt<il1!leta JIOder&te r.~istance (20 to 4~ 

w1J.t·~d punts) at 26, 30 enii 12°C. VC 8-1-2-1 and VC 11-1 

v.re reel.taRt (1 to 2~ wllt., plaDt:e) at 2'oC but became 

taCKlerat~,,'ly susceptible ('0 to 6OM.) and f;usceptible (> 6O~) 

reE- leotively at 32°C. At 200e there welre no e1gntfice:nt 

~iff.rences among r.lIi~t5nt c:ultiftre wb_.e at 12°C more 

than 50A 01 the ve 9-1 6n(. VC 11-1 plonta w11terl in ! to 6 

days. ye 11-1 plaDts wiltet: 1n S to , days. ve 48 va~ !ltll1 

lDCder6tely re~18t:~nt at the enc 01 19 deys at all t~m'>er,~;tun8. 

nata th\16 ':;U99.~t~ that their. were two ty-pes of baetciiil 

wl1t, one rlen""ndent and another indePE'!ndent of eol1 t.elll'·)(!!rwturee. 

The h19h amblent air tem,~ratur. bad a direct .ffect. on all 

I'.Bl.t~nt ~lant.e, but VC 48 val affeeted lesf'.r than others. 

It ap':'4ars that 32°C ls the critical t":>erf:iture 101' 

S'.-XlC'et1ng the two tYl?es of bact~?!l'lal w11t reeistoDCt! ln 

tOllliiltoa8. 'they ooin~ that 1n the dewlo~nt: of bacterial 

..,11t r.~i£ ii'lot tC'llaatc linea for tropical cllmate, 11nes shou.ld 

be 8cn.n~ lit .011 t •• Perature of 10 to laoe. 



5. So11 .ol~tu~ 

Galleqly •• d walker (l94~) r.·~lOrte(l that h1qb 

MOisture level$ In 6011 affected the rilsM". by favouring 
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the flurY1.al of bacteria in tn. 8011, thereby increasing 

ca~clty for infect-ion. 'rims the .ffect of Perlon1c drying 

of the so11 Oft bacterial ytabillty apPeflI'E· to be • -Jer­

feater in the inc1c~ aDd ... nit"e of wllt. Kel..tniin (1<)53) 

ob •• rYeO that hi9h 8011 _eist •• leyelt: usually favour 

de.elo;:aent of ~cterial vllt. But Chuop and sherf (1960) 

re,)()rt" that the infectioD O8D occur in dry s011 and 1~lis8C!s. 

beca.es serious 1n red laterite 8011s. 

6. soil pH 

The ~i8.aee occurs in • ~ri.ty of aoilc. such 88 

.~l'k"" 1 ... (lCelrlan, 1953), .. ed, black oust and light M.nOy 

loam 80ila Ulark aDd ".rneDdo, 1938, Jie(joyatullah anti saba, 

1'~41) • The cU ...... e180 oocnu:. in both aeiclie 801'&'8 of .. ~ 

5 to 5.5 (Miller, 1940) aDd .1-'11ne Eo118 of OR 7.5 to 8.5 

(Perk ond 'er~Ddo, 1938). Y&UQMn (1944) steted that the 

lc'!ecl ~ of 6.5 to 6.8 for tOlleto cultiwt10n fOYOUZ"6 the 

development of bectl!C'1ti:.l wilt elso. Kelaan ane cowling (1965) 

repone<! a hi;h wilt ineidence at a ~ 3.5. 

7. Inoculum den.ity 

lfinsteod dD(:i KelJaan (1952) studied the influence of 

1Doculwa concentrat1':)n on the incidence of bact~riCil wilt. 

Tbey fow¥l that there were no differences ln di.eas8 severity 



in Marqlobe (susceptible) due to inoculum concentrati,)o. 

iIowe"er there was aarked 4eo .... £8 ln c:lesease incldence 1n 

the L1 plante (resistent) as the inoculum c:onc~ntrc;ticm 

decreaf;ed. AYerre oDd l<ellAn (1'.64) found a reduc:ti~~n in 

e."erlty o~ ~ct.;!r1tll wilt in tobacco when the retio of the 

avirulent cell~ to those of virulent on .. was increaser:. 
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J.l'l1tiM U Al.. (1967) det4cted t.he bacter1\Vll at " concentrMt ion 

of 2.5 x 106 cella/_l of soll by dir~ 1solatirorl an~~ at 

2.5 x 10" cells/al of !~oil using t ... to plants as in:~iC!)tOt·l3. 

In surface so11~ with a hi9h level of orC)t;;olc J8C:ltter ana 

sub-aoils. ACJlition of ~nur.1! reduced tile ",).}puution in 

sub-eoi1 CODiiiderably. Oleabe (1'#6':1;) shOweC that the in .'eulum 

potential. of the PGt l:logen to cause 'Wl1t in tOllRato wa.l$ 6 x 104 

oe1la/g Qf (1ry 80il. 1\$D4eYi (l~78) ret:lOrte(J tlw.t tbe 

population thresbholC. of the :PBthoc.;enln the 80il at the time 

of apJ4tarQDC8 of wilt l3,.pta.s in tomato was 1.07 x 107 ancl 

2.5 x 107 cells/q of l!i'oiL for the eterilize~ serieE ant' 

non-ateril.iaail Ilerie£ .reepactiYely to vb} cb bacteria 1 

8u.oeo::'1ons containing 10.45 x 103 .nil 10.45 x. 104 cells/ml 

were initially 1ncornor<i.lted ?e&" 1c; of lioi1. 'the variou! ::::oil 

-..eDd_nta liice cowc1\1D<J, cowdunQ ... 91yric:i~la leaves, 08_ calt., 

_rotti cake, and sew6ust + urea were not effective. Lin (197':}) 

found that inoculation of r •• ist~nt t~to line VC 8 end 

SUBceptible line C28 with avirulent aoo virulent 1e;olates 

re.ulted 1n the 1ncreae;e of number of Virulent baeter1tt 1 cells 

1n susceptible plonte but r<.i)idly decreased in resistant 13unte, 
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.ftar 48 hours. .... and Ho (1916), aft.r stUdy11'l9 with 

fift inoculwa left1s CfI'Olll 109 to 105 viable 09118/_1), 

recorded th~t the 8u~cept1bl. varietie. were not 81vnifie~fttly 

affected by CMngef in 1noculwa concentri!t1on, while 

re5i~t.nt yariet1 •• shifted from re.i.tant to moderately 

ree1stc.nt when inoculum d.n~1:tY' _5 1ncreafJed. They furth{'r 

r.eperttid that difference in incubGtion ;,.riocl~ rang1nQ frca 

i to 17 days was it gOcK~ lnclcation that r.sl:±'t~)nt VHrlett88 

could 8l1ov down tb. rate of 'W'ilti~ if the initial inleeti':>n 

was e~t",;',bl1.5bed or it delaye6 the initial infection of the 

Hew ant.! lie (1916) opt ned that DO varieties we ... 

comrll.et ely tm"une Col nd res ist-&Ilce to wilt was i nt luenceCI by the 

alanting 8ea50n. Remcadev1 (1978) ob8~rved the _xi .. 

iucid.neal Of:UAeG'" (100)(.) 1n Ac)rlculturel College, V.luran1, 

'1rlvsndnn ~ur1ng the aODth of October aDd November, 1975 

an·4 minillWn (tOA.' durilJ9 'ebru.ary, 1976. After '.bruary the 

1nci~.nce of wilt lnereaeed up to June and then ~ec11n" 

during Jul.y-August. The incidence of wtlt of tometo wes fou~ 

to be .:lOsit1Yely correlat':8 'With the ~>?Uletion of "e»d<llOM' 

loMaIWcMIL. in 6011. 

Accol'C!1n~ to • .-adey1 (1978) there vas no s10nificant 

correlation between wilt incideace aDd the fir10ua eft'llE'On­

.ratal f~)ctors ltke 91'0'. 1&nt1 &tnt .. t_per;; ture, sUrf"c» 
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l~nd .in1 ... teraperctul'e, _.iIIum ant'; IRlnimwa atmospheric 

tEti1l~ret:ur.5, relElt!v. hu.1dlty .~ rainfall. 'J'hif! ilYiieateC! 

ti'Wt. the ~ls.asa incidence was not directly 1nfLueacerl by the 

d1fterent environmental factors inei'ridually.. Howe •• r, she 

foun<1 oil aombinee5 influence of the pooulation of the petboqan 

and grass land 1I1n1mwa t$. >eratu. which was oo~,ltl.E:lly 

correlated with the dlf:s€lse incidence. She reoorted that 

thera wag fto:)()£'~'il.llJ.lty of internal trC';(nsmitf'ion of pathogen 

throu(~h _45£,. 

9. MellU3tade 

'I'he OC'esenc,i.) of certein DeEtoOe e?ecle:- 1n the 80i1 

C<>H ;>r..~l~po$e the plant:~ to bae1:er1l!1 wilt infection. Lucile 

.ti. u. (1954) founi: h1gh incidence of bect:eJ:'i" 1 wl1t 1n eoiia 

infe8t~ with 1!I'1g1daaYM i.nc:9gnltl. Temiz (1968) r.ilOrt .... 

that reeiet.::.nt vcrleties which tlie! DOt get infecteO with 

'§audSRPM' §AlaMc:tIjEWI 1ft the ab •• nce of nellatoClee, bec_ 

infect~ in so1 J. that vaE infefted with n_t.ed.s. Goth .. Al. 

(1981) obs,,:-"a~ thdt becteria 1 wilt res1r..t¢nce Wile: bro1cen 

down when root-'kftot nematode larva. vent ad<!e() at the rate 

of 100/10 em ~ at the ti .. of lnocuutl00 with bacrt;:;rlal 

l!'olates. 

,. Oenet1ce of ba~~ri, 1 "ilt rt'!!; letance 

~~ift(Jh (1. 61) r~,~oJ:'t~ t~t l'ef;istc!lCe to bacrter:ial 

wilt 081:1".0 fJ:'Oftl .i.oui~lana Pl.nk i. ~lyten1c ana recessiv •• 

A second source of r.aist~nc. del'ivea from LYconaCsiQ9D 
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papiu11&&ol1M (PI 127801 A) 1, partially tla.1Mnt ln 

s • .,ling ei:ao.., and rae .. ttl.\! 1n aatUJ:'\'! plant etru'l that the 

.x~ •• s1on of refiieteat _riet,. 1~ e function of a9_ of plant 

.DC! cnangeto with temperature Ut.coeta u. ... ., 19M). They 

found a COBpl_x picture of lnberlt~nee In which hoet reaction 

W8 IS a lt ere<'! by i:fIID+'?erature aarl lnfe,rred tbat the ptudy 

~eemerl to follow fa P8tt~t1'l ei£Dilar to that demonetrated 1n 

the rl)}~j stonee of ,rtf.1. Mmpaltr,. to cabbe:,.e yellow • 

. .:..t a constant sand temper",ture of 2'oC. ell sUf5ciI}!'tlble and 

multiq~n1c resietftnt cabbage Yarleties were infected while 

tho •• with monogenic ra!i8tonce sUl:'Yi.ed tlM 1nfectloa. They 

further reporttW thet a saall ftWDber of dcn1Dilnt geMS ~r. 

responFlble for conferr i ft9 re.istance, one or .are 9.ne~ for 

re~ istane;, to bacteri.t':.l wilt _y b. located on ahracnofiClllMa 

number ~1x. Aco~ta (1964) ~tat.~ that resistance to 

PIIUc.SSUODlI. fi9ltpac,arym 1n Lyeojler,iecm :elm21ne111'o11. 

1s controlled by a single neil' of genes. ~her teets 

ind1eab"!il 1\ RtOrep cCJm1"tlex .oC'a of inheritance. Horth Cerolina 

11na~ were intermediate in reeistance. + 'the CjJene en for 

inC'eterftlinat. ~trowt:h at)!"l8&r.o te be linkeC! with one or more 

of tM gene. for res! s1!~ nee. 

AcOeta A~. (1':;164) observed no a8!1ociet1on between 

the qane 'U' control.i.inq uniforaa fruit colour an6 resistence 

to baet.erial wllt. h few reei5tant .elections hIld yellow gel 

aroun~ the .eedt; of r1 r;,.nill9 fruits. 'l'bey cou.k1 t;Jet J'lO 1i .. _ 

1n re.l.tant group w1tn fruits of ea.mercial quality. 



SulNlU A.I.1. (1964) etate(t that r •• istance to 

b,UCQllOPlI IOWDISC'lJIIl appears to be deteraln«1 q\Umtl­

tiitiv~ly. asport: of the ,aculty of Agriculture, University 

of weat Indie. (1968-69) lndic6ted that reei5tE'.nce to 

".USWOMI IRlt-MlDI' bac.'! • close 1lnkaq. with gene- for 

~or fr\1it charl'.cterifltics. /"VRDC (1975) reported tbat 

reflt.tenet! to bacteria.l vllt if; controllea by auJ.tlple reett_si •• 

gelle8 ec:ting Hioitiftly elk'! inferred tbat further studt .. OIl 

inheri.tanee of resistance to the die .... 8n needed. 

'err_ (1976) obtierYed frca the .eQl'egatlon ratios 

1n the '2 of resistant 12M08 plante cro.sea to eUf;ce,*ible 

Donny 8eat or 'loredel, that r .. l .. tance •• polYgenically 

tnhtSr1ted. aeciprocal crosses .h~ tbat extre cbro_u!l~l 

inheritance was not inyo1.ed. The 98MS inYOlved vel'. addit1v. 

and no dOlI'll_nee vas inYolved. Variance CCBP0n8nt _.ly.1s 

of Pl , Pa, '1' '2' aC l aDO BC2 9en.r~tlon$ of • crees between 

refllstant (Vc4) dI~ .u8cePlible twalter) cultiv."r£ •• timated 

a narrow seD88 heritab1lity of 4~ and • broe~ sens. heritability 

of S. fer vil~ rellistaftCf! wit.h a degr_ of dc:aiAence of s.. 
(Ora bam end Yap, 1976). 

lnoeula~1on stue1 .. conducted by Mew and Ito (1976) 

.howet" that tb&'ee typel'! of bac:ter1t.'il vilt re.1etlflftCe operate(! 

in toaetor tbe first being. plante were resistant when testeo 

by bot.h artificial (clio;)lng) tnocul.a~lcm aDd natural infection. 

'I'M second, reE1st¢'nt wbell e,,<Lj,uted witb naturel lnfect1a1 
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in the !!creen1ng nuc .. ery bUt weE' Eu!,cevt1bl. when artificially 

inoculat... The third, the iDtfU"",.cu.te type which was fOUM 

to b(3 r •• 1r;t,.;;nt uncal:' n6tur¢! 1 infection but only moderately 

re!'::i6t·,nt when artificel1y inoculated. They inf.rr::~ tbat the 

baeter1::: 1 wilt reFlstal'lC,'!; in the teeted wrieti.a was either 

ppecific or no~~pecifie rest.tance. A dlallel ero.~ analyele 

of f.!ix cultiY~r!, in0ie~'t~ that lnher1t<.inc~~ WllS l18inly due to 

a6rliti.~ gene aetion tMew and Ho, 1(76). Karan 8n(' Laterrot 

U'177) del1lOlUitrat~ that res1etanee to PseuQ CPOM , l0laM.lr. 

anti IPsa"i" o4X'Maw L lygoPK.iQi were un.:~er aultifactor1al 

control ane it was sUQgeE-ted that the ••• ceiation between theIR 

vas due to p1eiotrooy rather then linkage. Vlllareal.nO 

Leia U':);7&) enClor$.c; the byPOtbu·l! of 8c1<:'it1 .. gene action 

for r~':?~i.tcnce to '"»<iO!l9M' IStlaM .. I'U!I. 

G. Biochem1c~l b.s~~ of reSiFtence 

Ilesie;tant yarietiesposse.e- pby~,1e,j 1 and biocbea1cal 

barr1.r~ which inhibit the entry of l)8tbogfm to the host cells. 

*,bat1.YEU'l (1~11) 0~'ifte6 thet r9t':1.~anc •• g~1net oarasitic 

alcrOOJ:genlslU liKe bacteria, fua;l • ., Y1rusel:1 1s not ('lue to 

~truetur..s 1 barriere 11 Ki! thick e;tiderm1e, leaf }vol irs, thlc'k 

cut.iele, £;lIqU content, osmotic :pretnure, r1H, aM other 

featuretJ_ Chemical toxic~ntll l11te prohlbltln~,:lhytOfll.x1ns 

end otber post-infeetinnally fo~ lnhihiting subs~.nc.s 

a"pear to be lmponant in the defence reaction_ The {X'l nc1J&1 

antimicrobial ~ube'ca:nces blosynth •• lsed by ~nerOCJla_ aJ:'e 



alkaloiiif;, glycofSiCleu., Bulp)na&" compoundf" \Ulsaturbt~ 

lactonef;" fcstty acids, pbeao18, qulnOftel- an.5 their 6er1 .. t1 •• 

aft(i:tsfi,entlal oils (T'hapli,.l ane Ilene, 1967). The cbemloel 

COAl?OUnCll which inhibit the patboQ_ are claesified as 

pre-inf~ctional and post-1n!eatiC4Ul.L inbibitor. (RulSsel, 1918). 

Pre-lnfectloncl inhibitors in the pam are _inly ci:ltecbol, 

procat.echuic acid;?, rihenols, terpanes, flaYanoidE aM tOlMtine 

(Stoe •• l, 1~69, lanqec.:.,ke all., 1972, ao&H.cK., 1914). 

Ma~d •• an (1970) defined prohibltins 8~ preforme~ 

inhibitory COlll\~6 w..-,lch confer 8018e dec;r •• of 'l"otection 

to the host,lunte age1nat micl'Oorqan18m. 'I'hes. orohitlitiu 

are particularly effect.ive at tbe point of entry an::l are 

:JZ'ilDarily actin during entry and penetration of micl'oorganlem. 

'the quantity of :Jrohibitins in a hOllt lBii:Iy larqely lletel'1line 

t!l~ I'ef iste.nce of ti"Hues to p.ll'il~:ltes, more tlZ'ohlbitinf; .an 

mort! resistartc't aQV ..,ice •• r... ParaF.it_ may eiffor in their 

.,enaitivity to )roh1bitins. Solc.;Qine i!SOO t()ltklt1ne are orohi­

b1tinE. occurring in i«qo)cfjiqqp Ilgyl,atR (Irwing, 1947, 

."~111$on, 19S2). 

Muller (1959) aM Cruickshlanlt (1~'1) .t~ted that a 

ho!?t may b~"e two kind£: of "'.fence locton, l')I:'ohibitins am 

phytoalexin£. Prob1bitin.e are pas".". cbem1eal barrieI'll wbile 

ohyt01:;lexine <IrA! active b1ocbem1~1 barrieJ:'f% ag61nst infection 

(&:bad~",:,n, 1970). D1secse resultt: if Doth i',r9 oftrpoweree 

by the larc.81tes. 
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~PeC1fie r.s1~tenoe 1. conferr~ by a com~uft6 or 

eom:)OU,ftcb extremely toxic to • small grctl1;") of ~18eia1ie;ec 

l~thogen of herbivores (X.V1n, 1976) antS each COlllpound 1s 

t'E'eeent only 1n a few S:~i.8. Such CONrIOUMfi ere sinigrin, 

gOflsypol, Juqlone, phlorlz16in, cI- -tomatine, and Folun!n •• 

Anrl 9ttMrol r •• lst..::nce 1f; render~ by the oresenee of a 

compound or eOllll>Oun<S1;:: which (l.ter, re,.l, or are weakly toxic 

to lDOlSt microorganisms an6/or herbiyores; such CoalOOUl'Ids 

1ncll.1<;8 ehlorogenic ac1·:"', eowlllu'1n, eugenol, 0(, -oinene, 

quercetin, tannin, thymol clllC vanillin. lCUc (1964) reported 

that 1n I!!OIM instances lnh1bitloa of a ra1eroorgbn1t'"lD may 

result frca the cwau lat1 va .ffect of two or more COIl;:')OunCl'. 

It was further reoonerl that ftOD-diffue1bl. f!'ubL:;t:dne~s like 

tOJDat1ne, phenol& ate:. have. key rol.e 1n the defence naeelliinj $m 

The phytocheralc" l~-tOllllltin. is ~ a:,teroidal glyeoelkll­

loid fo\l.Dcl in tiSE>Ue£i of Lyeopers1eon genus a~ wes shown to 

exhibit antibiotic activity against a wice range of orvani~ 

(Irv1ng, 1947, "on~aine a1 &1., 1948). Thif secondary fllant 

caaPOUftd ill toxic to nlbny orOoCln! ••• , besides fU5&r1wa, 

bact "ria, other fUD91 anr. yeast li'.k,e foruu;. It occurs 1n wilt 

qreater extl!nt 1n the latter. lrYlnQ U '.1'41) et&t~ that th-e 

hlqh cont~nt of to.at1ne in r •• 1atant tCllBElto -olante _de it to 
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on(' that toeatin. we cCIalt>let.sly aba'ent: in wilter' cUlt; fying 

',leat.s. It WOf; Inf.rren that. wilt reF if<ti'u'lce or wilt fiusceotl-

l')J:'esenc~ or aOt-9i1ca of tcallltine but rutner u;:)On tbe rtat~ at 

Wil' ch th5~)J.ant Wd~ able to e1600r'.:..:t ~ it of" th9 nee(!! for tnt!?> 

ttl wilt .. 

steroidal glycoollt.*I<lolds wher.as in the Q9nu~ WsOpDl'liic;on 

tanati.ne or one of It.r clarivatiyeti is ufluall..y the only E"t~roi6al 

... '1 l kaloi( :.~r9f'ent UtOt1 f, i.e:'-"., 1 ~j14) • 

'l'omat1ne a·) .... ""'''e in all partE of tM ,.,l~nt .?l£ they 

(levelop but ¥=lrle. with the l;')lbnt fXlrt. 'ruble (l9SS) foune 

0 .. q6 to 1.9tCo of tcaatine in leavee of tc:Dl!lto, 0.3 tn 0.6:4 

(larticul,:r~l . .;.nt. part, l!!'1 fZJr l .... s it Wi! 1, O.46'i' (Gbgy, 3958), 

for 't,m L 'lif..~ ~ • .:ve;.:\ I it W(.i!" O.OttAr! sne' 0.16" re~ -:'Iect lvaly 

k ieho, 1.~·S6). l-4uch of the varl·:iti.OIl wc.lli" attr1.buta{ to 



decreet.ad wlt.h aoe. Kuhn all. U 452) obeerv-' differences 

in tomat ine cont,nt in diff.r~ll't Ilpec1ei" of &rcoeer.1gon. 
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They found tb;.;t kYQS);;.,.igop .swl.ont;wa bad 3000 O"Jm of tasctine. 

Sll"\>':len JIt. Al. (1~:;78) oht;~rY!fd t.nilt 'taaat1n-a content W*l!: affected 

tJy ogB .'lft"'; /joy lengt.h. The COftteft't 1n<:r_~l!"i a~ tlwt plante 

met; u,~. leaf cont,,!nt in !f(W2M'Ij.c9n escvl'nJium qrown in lon; 

{~cy! \~ublali 1'1 the 46 d<:;y~ intervt,l b~tweftn the ,!oung ant 

iDtltur!f ~'ev'i'tlo"')ft""'nt Ft·"ge~'. 

~oltO$hey .Ii JJ... (1\1152) while COftlpoC'ing .... ycQpersigon 

1,;qulaDt.. WCQWI:fis9Q alt'_ and kYqoparsic;on RimR1Ml11fol!WI, 

foUDt< t hat the latter c:Jnt"lned the hiqhest l.,,~l of t~tiM • 

.five tomato vari...,.ties ~tu~,·j,-' by Sieho (1956) hac tonaatine 

concentration 0.04 to O.08J{. in their £t.em .. 

Saawer (1956) re :tOrtee tn.t shoot 1s the l8b in site of 

tOl'lW!t1na 8yMhesle. AccUl1lUlat1on and syntbeIJ.iti-, 1n the ehoot 

8;:)Jear to be lndepent9nt ot any (lirect root influence. 'I'he main 

ait" of tomatin.e bio::ynth.,~is in the root Is the acti ~ly 

qr~inq regi()n~ The content of taatine In the host)lant 

a~"')ger~ to be qU1ti~ 9&riat.le aftt'1 if.; influenced by the ,~nvlron­

ment. The ~~1uetio,n i! (Hrectly related to the r~te of gl'OVtb. 

The orinci:.l <cite of c8QI'edatlon ls the fruit. Tc:lIDatine 

tliEa"-eerence r~urinq truit r1penlDQ 1& rlue to actual deqr~~;;:,ti.'n 

o! the alkaloid (RodcHc1t, 1974). Neither the loeat:.ion nor the 

site of sJ~thee1e of tORli!tine within the celiE are yet. L'lOWft 

(''''9rn, "~52).. Pr9fier,ce of tamdtine in sa'} exu0e(l fran 



decapitated pl~nte: sU9geste that trofts:,)()rt fol'nt root to 

shoc.-t occurs. 

R06C!ic'k (],7.) reported thut cruds extract of taMtine 

inhibited lM'grlY8 UX1 pgrl8 f. J.rcoPal'f.iG1 ill yit.G.. He 10180 

found that impure tomatine 1nhlb1t~ 9~h of e ~r of 

bacteria ana ~1ant anti anlmalpetbogen1c fungi. Part1elly 

pur1f1~(' tCllllatine [lOIIseSbee 91' .. t.1' antibacterial activlty 

th4n?Urif1ed alkaloid. Gral'll-'30E:it1.·." bect "ria ere more 

sensitlv1l} to t0t88tine th<.ilft qrCia-negatift. Lanq'icake G. U. 

(1 :)72) founO thiiit tomatine we. quite inhii?itory to hy~l 

extenBion of tueariWD gxY'pPI'M.c.. lYCC2Cs1e1 .in yltcR but 

following infection of the.)laat, tM 1 .. ,,1 of tomatin'"' in steIB 

and root i'''lCI'e<:.se6 in (i'U!·ct'H>tible ae well ClE r.E!li-t~lnt eult.1-

'1",1'1:. Mobal'1i!1tumt.~l'aft Ill. u. (1969) fOUft(:1 th""t tcaat 1ne le"i!!ls 

are high 1n rootB of hfcoear,lc91 "eQ1Q1lki(pliMR cultlyers 

rebist •. ot to f,.u9ompME 'RUDlger- tban in 5u!lce.~1bl. 

cult 1""';;1'8. Alkiilloid leftlt:~ in roots of r'3t~1st(ljM cult1"Lrs 

increa5eCl following infection by this bect.riWl wh'!raae thoe<e 

in root!' of l'uEceot1hle cult1vClrs 1'1IIIa1neC' con&tent or 

~\ecr_!1ed. They furt.her reoortetl tbat tM tOmiJtine content 

in r·~~1st.ti.Jlt ~rieties increaeed with ave of tile alant. 

EMMS-OW"; &;PHMGMruli vas COl1lplet@ly inhioi t ~ by 350 1")'B 

of tc:aatine 1D. x1t1"0. The a.l.ka101t. eoment Wel! above the 

critiCCil l<!vel 1n com·:).~rli!itl"ely resistant v~ri,~ty Venus botb 

in the ehoot ant' root. The level of tCllllatiM -was lower 1n 

the ~;usc'il))ti.ble varl~:;ty elk~i the ccmtent vas "Iery low 1t, wilte« 
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:,ldftts. ROC 1ck (1974) foand higber leftle of steroidal 

giycoalbloill toat1ne 1n tbe roots of INCopuc1e2D 

aURWliifo1iym l1nee: r~a1.tcnt to " tI1tAMoDOS .. PHM,,",.,. 

than 6u!,ceptiblt3 linee. 

The bacterloeic'al propertlef!; of tometine ,",r. ret)()rt@d 

by BUfltinza (1947) in f'hyt'N'Ml' l0lapac:asnm. 'onta1ne at. &1. 

U'::I48) founC t.OOt tomatine hat5 high ant1fUnQal action and 

alf?O ret>ortaCI tMt iHlti(31otia properties of taaatine verG 

~u. to taaatidine port1~:tn of lts 1801tICUle. a.~h itnO carr 

(1955) in their SU,rY"y of inhibitory coapounes for fH9'')fJr4't1on 

of yeast€" anci beet;;}rla from. a mbeeS cultt.lre fount' that tcaatine 

var. non-selective in action. Sieho ant:" Hrho-.a (1961) ob&erYeCi 

that tOlllatine was _pebl. of inhibiting _tobolia1ft of 

a,c;hlrlqlrl, ~ uDder .. erobic concltion" the 6agre.e of 

inhibition be1ng direct Ly')%'oportlonal to the coneentretion 

of tna _t:~r1al. ~''''rneSiln ilnti Durbin (1967) re,)Ortoo that 

th~ leaf inf1!c:ting fuft'Jus S.Rtoril lyc;opergiql was re")Orted 

to detoxify o<-tataet1ne. 

a_dey1 (1 ~78) f~ btQMI:' cont.-nt of tomatine in 

the sbootf. and rootl!o of Venus tban in the t:usce-~ible 

Mergl.oue. Uhoots .and roots of wilted plant£' contai~ etill 

1.a:~31:' .J;lDOUnt of the c,;lycoel1talo1Cl. In all tbe C&H6, the 

sbootf! conte1ftei) mcrC3 of toatimt than rooti,. Venus contained 

tomatine at a c!;mcent.cation of 725.17 ?~ in roots 8ne 

902 •• 2 ~);'. in shoote <:1) HarQl.Obe contairled 213 1?ta and 



301.8 p:a respectively. _rqlo.b4! on wilting contained 

101.4 ppa tlift(~ 11~.67 Pta of taaatlne in rootl1 and shoot. 

refl'9ct1Yely. 

Juvick fane! :.teYaJlE; U~8.) renorted thlit taMto 

eultiv{;rt< w1~h hi9her 1."els of o(-tOllliitlne might display 

1 :cra.ttseti host ,)l~nt resletance to tCllBllto pathogene aoe 

i\~sect P8f.!t.. They further reportee tMt Y<",ri~tion in 
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0( -tCIIIWt1ne content wes c'.'mtrolled by the segregation of two 

co-';:amil'Wlnt allel;'!o::; at is fling1. locue. 

2. ,;,.'henol. 

Alenole }')U,y a role in JlMH't res1E:'tance but bow it 

ha:): ... nlS il11 not cliHir. It is r •• poneliJle for ~:;is8as. 

re~i.t,2itnce in (afferent erope ('ar1r.as and Kiraly. 1962, 

tlood_n" Al., 1967, singh anD aedi, 1976, ThiftC'~ &.1.1.,1981). 

";"benols, ~lilrticul~rly cblor0C)4f.ic eci':, were 

<!.t~tc(1 1n the Y<::'8cular eyetem of young l:ot{..:to :)l.nts 

(!'C1t)liyal aD(: Bene, 1961). The re.istsnt variet!,.:!;: contulne4 

chlorogenlc acie ano tbg concentration waG higher in the 

ro.::.tF of ~be reE'istaM ~ato yarieties than in ~uf!etl¥?tible 

onee. The b.$~ 'rnOWD exam;:>le for tb.~ot '~ct 1"9 role of 

~reforme(J phenolics aq hut aif" .... incidence is 

Cgll.t'ilSi;:ichWl G&rciDlD'i (Serk.) voql. CCIIl~lex in onion. 

aeei8tance in onion is correlated with th9 ret"! or )'IItllOW 

t)1qmentatlon of the bulb SC(:;le6 (walker, 1';123, 1926). 



The plQ1'AeOt£ 1nvolv.e are flavone; and anthoc:yaninas, 

oecurinq with s1ngl. _D011es like proto(!t1t.f!!chulc acid. 

'l'haollyal an<:" a.ne (lM7) re~rted tMt the presence of 

volatile a~ non-volatile aDt1111crob1al eu.betance. in the 

fl_shy p1Q~nteC onion .081 •• iF the factor for r45i~t~nce 

1n OIlton ag," inet QjallGotricm. g1rciMNI. .. "he rellOV~ 1 of 

colour~ scalie! renders these OIlton sue:c<itiDl.e. Lilws"nce 

cSlr. Oe.tur U9SS) fountl that phenolic compounds inl1iblted 

the grawth of StRRtSI'YAM 'Slbil' 1n potato. ~Don &~ 

Bche. ch1nejsr (l S.S7) r8 i >orted that the re5ie<t, l1t COlIlb1 nation 

of 'MArig infected tomato •• cumulatea more::>henolicf, than 

the sueceptible ccnb1nation. i'urlcbE end Ktraly (1':162) 

reported that aceuaulJ1.it1on of poly::ltMnoll' u"'On infection 

1; more 1nten5~ in the r •• 1$tant ooabin&tion OfotGto. 

'J l 
d't 

'l'noralyaftIB (1963) Pt.C!ted that arc.at ie cosa:'O\lDds euch af .:me 

a nit c1hyC1ric ::')henolfi, ,~Dolic 91yco~ide5, flaY8noi(b I 

antboeranine, ara.at1c •• 1no ae1ds and ooumarin d~ri .. ti.e. 

are increased in • bost tiesue invade<'. by a f~raIS1t:;. He 

reoorted that co-existeftCe of phenollcf wi tOIl .uno acid. 

wealfenef! the tOXicity of tbe for-er 61'16 the ratio bet:ween 

concentration of Ph_olies 6 nd am1no aciclj:. _y be 1m 'Ortant. 

levels "'er~ highly resibt;;snt. to pbyt.spbtnol'j 1nfltts.QI. 

J(Uc (1.'64) opi rut<'i that lkacteria are gener~, 117 not ae •• nf it3 'Va 



'J -
(1 ~) 

inhib1t;1on of a microorganism lViiil/ result from the cumi.Lt,,~t1ve 

aa a consequanC8 of ttl!'! 1ncreasf!ci biosynt.hesis of flrometics, 

following infect.1on. Phenols t.h~nu;elv8f:' lu'a wea'kly fungitl."SX1c 

but or! oxit!!ution rS<i<ct1on form quinonE: which may :.~rtici,")E;te 

1n ref.'i!)tance £>rocess by condensation "lith c~)rot:' .... inf; ane 

(to.JlleS or 1;)()lytDeriaat1\)n to ttJ.nniru:. an('~ li.Qoins which aay act 

as \)rot.1n orecl Ditant s or ohYf>1c .. l barriers to :'l6refdte 

Bhullar .G. al. (1':.-72) stur::ied tb9 rol.e ot :}ha>nol~ in 

rel.ct1on to anthracnose, \Coll..~qt.ris;hWl c;a2'1ci, in ch11l.i. 

They ff,}und thmt re,~itjt<:n't cultiY<)r M{:j hiqh~r eont.nt of 

ohenole than i':Uf'c~:'ti).)l;9 OMS. fl.ar,cl'l ~lnc' ,'ioN1l:"'ltr~ (1~71) 
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n!9if>t;:,:nt O&.-r;JOr\8) tOllWlto vari,aties ciliter inoculation "ith 

i:\lIlciWl AJyIlJOrum. ~ubsequ"'iltl.y the pberaol cont;ent ni .. a')')8al'9d 

in the r'tu,iEt",nt v ... riety, P'WJget:t1DQ tn..t it WitS a t.~ef.llf\lve 

res~na. to 1nf$Cti'jn. In .. etUf..~y on J:'.~il<,t:Q nee i.n difierent 

Lygoper,icop sp.ecie;- to l""t:i: bliqbt it ViiS lOUD' that ;Jbenolic 

content showee a 9r~~t~r incr.~ •• in resistant Y~rieti •• than 

susceptible vorieti •• UUlvise on<" 1:'lallqUry# 1-371). bbfltia.l1. A.!. 

(1-- 72) z-ei.JOrted thBt $'llrly bli.;.;bt tAj.t.l'peris '9lsn&> rer:istant 

variet1.!' ot tomato :.:. .... 21193 ..:.:.m. ;jl 120 ~(-; higher total tannin 

content in tbe le&ve~ l!'nil st_ than SWlcs-ptibl. varlet-i •• like 

Mar<Jlobe. The z-e&istant varieti_ .1aO' hac a h19b~r total 

cont:ent of ,>benols end fl ... nola in the fruit, st,.,m, 1 •• " •• and 

ro':;>tk than sUBf.:el:>tible "8ri.t1.". 

Inoculation Etu~1 •• on t~~to with l •• f curl .,irue 

e;hower a eiqni f1ct.nt incz-eAse in ;)henol after tlu'ee "..k£ of 

inocu.i.atlon in r •• itst<.int 11".s (6 •• 41 end JOf.llJ5~ilv.fltr6) 

while sU8e~;:ttible lines t'how-, on.i.y a mQr;inal tnar .... in 

pMnol content ewer that of control ,Som ant'i Cha\l(~hary, 1 ':J76) • 

R •• istant varietles conttl 1,*~ hiqhet' am(-'Unt of ph.noif, than 

$usoept1ble one!! ai;ter six weeka of inoculation. Likew1 •• 

!Jheft011c co,"'JOUI'W!I~ acc\a1lulate6 to a 9r~ter ljxtent in the 

rea1etent 1.j.lc.&(~O tbCil1 in the IHASC8!rt:1b1e >:~\.&tton Ie Gol<~en Queen 

after inocuJ.i1tior~ with a.l.tC'Dir1i ,.nul. COlt~#rMI'H s:.l.t8VWtiJ) 

(Agarwal ... ft(~ 2158n, 1':;.18). 



~\il.k1 .a1.1.l. (1969) oblSer~ee h1qber total oherlol, 

O-diby~'Jr1c ~henol anf! flavanol, in the roots of ootato eeeC!­

lingfi r"f ifEt& nt to i1et,ro£.n E.2&itgelli,n.l§. Following 

infaction by an incomp"tibls race of PbJt2t)htbgra inf@§~ciD" 

the content of O-rl 1 ;)MnolL increase<1 in r.8i sto&nt plents of 

:>Otcto {Idlizak~ • .11. s..!. Li7l). 

1. Vitamin C 

Voroni"" (L~71) f,)unfl a bjqhE'l!r content of aficorhlc 
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C!.c1{~ in the rille fruit" of r<9!i,i,c;tdnt tcar;:Jto variety (Leningred 

<,.utumn) to Clasjofa2Prig fulYYm. Rattan anC ~jcini (197<;) 

O~F rved high ascorbic acid content (31-14 m;/lOO g) a88oe18te~ 

with refi,1sti3nc~ to f'bYtoRhtQQl:c; Rfui'i-'g;itisa. In E'uE'ee;Jt:ible 

eultivarF', ~scorbic 8ci~ c')nt~nt ranged frca 17 to 22 mg/100 q 

of fruit. ,~wasthl and ~:;., ngb (1975) found, follOWing infection 

by cuc~er moEa1c virus in chilli, greater reduction 1n 

8r-corbic acl'" a~ capsu1ein eontentfi 1n fruitr:: of lIiuec:e~)tible 

v.~riety (NP 46A) than in tho •• of tolerant NaG local selection. 

The decrease waE cUlsociat,~a with increasee iSEcorbic acic1 

oXld':lt1on reEultitlQ from vtr~ 1 infecti\.n. 

H. ~.1.ct1on Method8 

Y1elc."l in tOlRC,to is a complex cbaract~r beseO on a 

DUIt\b,,:;,r of y1elt conF)t.::;nent~, fru1te/o]..ant, plant be1qbt, loeulesj 

fruit, de.yt1 to fruit. flet an<1 to har.est ,Naoo.>Uri n u., 1976). 

The main yiele' component!!' haft bigh qenotY.lic coeft1cit!ftt of 

firi,~t1on QSioe1,.;t~d with high her1t,,-'Lliiity re~ulting in high 
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g~netic acvcnce. TheE,. CMr~ctt?rs are ;>r<~dominant:ly cantrolle(' 

by adt,itiv9 QeneF. Meet of the yaria bi11ty exiFting in the 

»lcnt copulation for v6ricus character~ couL= be fixe(! in one 

cycle of selection (ChuUtih..'::<ry, 1968). belection-)roeeC\uref. like 

mas:, 1:rur.lin., per1qree, bulk, recurrent selection anrl more 

rl3cently ~i ngle tHt.~ (;e~ciimt are u8ed to a('fV?;ntdg~ in variouf 

cro~ plante:. 

1. Mas~ selection 

Chau'hary (1';;1613) r9 )()rtl!il that toUCCeSE in 1M88 •• lection 

e.epen<;f'> on h~r1t.iiAlity, ?O?)ulation "iZII, inteoF'ity of select;hm, 

11nkegEt relat1on.<:hip~ Cinc variability of characters. tl1gh~r the 

selection inten!'ity in IMSS selection, the better WQuld be the 

suecest. ;jDt: _ss sel.ection could be used to eXi:)loit both additivJ! 

anf.l ~ominance ftril:1nc:e,:::"ingh and S1ngh, 1976). Swarup (1977) 

remarke{; th<1t lDilFf' selection waF effective to improve highly 

heritable chort;:cter~, but waF- not 1'·0 useful in 08f;e of oolygenlc 

characterfl! !)Brticularly thoS"e which have low h.rit.~-billty. 

'1'0 ov~rcome the 11m1tat iODE' of mass eelecti':Jn he eUV<;Jestec" IaBsa 

oedlgre. m~thor. Cbaubey (1979) opinec t~t maSb select10n 

waf' aflvCintageou~ to improve yield. The sco~ of improvement 

t.hrough lEES seleetion b13C€f('ft8 liraitec 3::-, the totel genetic 

vcriub11ity b~came limited. 

2. Fureline select1:m 

('~u·hi;:.ry (l '.168) re ')()rte«5 thkS. t ~JUre11ne select 10n has 

F.::JeciCl .. r~iQn::u: lc-nce in the imilrovem~nt of self-'·")Qlllnated cr008. 



AnC', thouqh no new g~notynefli woulr: be cr"'!ct~ t,y thi, met ~, 

unimclrov'l:i "I,e r:i.~t ief coull' be F.ievo!J(? to isoh.,t.';:; su')~r1or 

"lUt'elin~f" • 
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'I'hi~: !Il.~t hofl :1 u m::Y 1~ ie- t .ton of bulk metho~~ of bree('! j ll(, • 

The .""thor WiH mo 1l:1~~ by Grtlf:1uf. (1965) where it WBr-<efflgne<'l 

to ?'r~f'er..,e tot,. 1 r·,;,r1g·~ of ..,<"riation t hrouqhout the r)ropagatL1n 

'::>.'9rioc1 cline to minim!'EJ the effecb: ,"}f natur~ 1 ~"!lect1()n 1n 

elw ng.i.ng t hE' genoty~"ic array 1n the oriq ina 1 ,,)()flU16ti, on • 

..r'.ccorr:iing to Brim (l-i66) when ad(~1tiv* tyoe at !F.)iF.tol'cie we!" 

of siqn)iic~<nc3 in the inher1t<::nce of economic cbilree1:,:-r!'> tht:T 

mathoc waIF {Sf< effici"'nt'· ~ wh'?in g""not'V")ic "'rianc·~ we~ mo",tly 

a("ic'ittvl!'. .\l~o on~y l(~F~ effort wac nec96s,Jry to OiJtein 

homozyt~.OU:f: tf~-~' for :?iM7J1y inheritei" chilrtilct~rE' which were 

';: coot lnu"iul'. in el<'''')r~f-l~i :·fl. Hoerl'lCt .:.nt' Cooper (1915) re'JOrtec3 

that s,,,~, allover ra ')ir'" 9-9ner."tion at"v<Hlce 01.: l'lkit,r1~h: in 

ec.rly t,eqr~L.ti1l9 -)snert;...tt:;n;,:'. Th<3y alt-o inferr~ that single 

f:eeC ~1Hc'!nt requ:ir~'··' the ledst~ over.:.ll felecti:{ effort.. 

'l'i'1'c'tiel.i..aar <:inc Cae,al! (l ':172) conr:)8r~~ twc methodE'; of 

')lant im-,!'ove-rn".nt ;~n( l:':ug:e::te<'\; ")e.'tqree py~t~m for 8Grly 

gen!!ration ene !'ingle $e~r: deeeent methoo for more at?vance(! 

gener<.,tL}l"lI:-. Ce:ea.U d!,}(l 1igchellaar (lSl75) com·')(;.r~ q"!netic 

a<~v6nceE in to<llato obtaineil t:trouqh l"lef/tqree r«election arr 

Einqle :see~ ("{g$c@nt~. They reyort9cl that single seet'! r'"'eFc··nt 

waf: effectiv.? wb9n t"ev~r·;· i cMract·'!ri!! with differ~nt h,.,r1tability 



valueswere un~er simultcneous selection. P1erc~ (1977) 

~tu(1ied the 1m~et of sillQl~ !e"::1 iiescant in selectin\: for 

fruit F.ize, earliness c. n(! t etc 1 yie l{ in tomato. The study 

raY9cie<: that f.:ingle ~eeri descent tRethQi't of Aelecti 'in ~ a 

;-:>rcx'ucec (Jener.: .lly inferior' i::nd snk 11.er fruit Fiz'~ (,no low 

tot. 1 yi:ld in :;rogIZL:ier .5 f COl\tpere<; with :')'0/" igree ee teet ion 

elcne or :€in,l;::. 1'.ee6 (!(HC':oot :t:ollC"J<'efl by one cycl'a of ;>efi.qree 

selecti'..:'n. 'lh".! ("lata fUr-ther SU9q.ft~fI that, chi:incee for 

recovering .biga 'lerform..arf in line 'W:)ul(~ be re,'uce<" in ::: ingle 

seeO dei!c~nt !1lethofi ot selection afi corQr>il.lrec to peoigree 

selection. Hil, (l '.:171) comaarea r:m.reline felscti)n, recurrent 

selection to an inbree: tef!ter anc~ reei {)roCi\l r~curr.nt selecti:'n, 

for a C«;'~ ~..;it>~ tw-: alls1~s ;at one locu.::: wit.f.l com;:)l~:;t1'? 

;!om1n~ncoe.. {.~':i?roc" 1 r·.::curr,:!ot ",·~l~cti'.)n was more eff'!'ct1v~ 

tj.l4n :"'urelin~ f ~ l-ection.. l<' ~ th oort ied. {! ~;m1ni;!nce, I'eci·:)ro~ 1 

r?current ~91e't1,)n ,""t: 9quif,1:i. y '3ffectiy"'~ to )uralin;.? f'elect1on .. 

~h.,dlit.'juer Ai!:.!- (l·.·81) cO:inarer.l rin:le se~(; ,.l3fc~nt antS 

!.'ulkX)"")Ul.iticn metho.: in ¢ h/r)Ot;~tic,.l cro~ wi,icli hac ~'even 

chr')~c~,om('!~', '3aC,1 witIl ~:: U loci ,:me witlI v,',riouf< ';\~::ree~ of 

11 fJ.kc.qe. In tiu~ d xth i.l1br:( y::::nerut ien aOfH t i v:· genet ic 

v<Jri,.nc,1 'WiH l!: .:::.~r in Lulk :')O)uL::ti::m than in ,,,..itn ,dn,.,ie 

:':':e&'< '. ~ "c!,nt. ':f'hi ('I i fier: nc'7' Wof- attribute:< to los:::e! in 

genatL:: Y.:.r.L:;;L.lity in the bulk ~;>OJUlat1on '~uri"lg qeu":!rati.n 

at~v,'nce. ~-?cun' ity affectec-l the genetic v~,ricDj .. ity in the 

bulk '90 'u 1<& t i"n !,re·?f't nq ';,"!t heX< • 



, . 
'tl 

two exert iii '11eiotropic '2c"ffeet on fruit size i 1 tOAt£:Jto. 

Locul. numhar ( c) hae la<':jor influence on fruit size l,ut 

wit.h th~ gene I'll iii chr~o&ome one. 10 anot,Mr Cr't..if:;S, it 



",lant uo6 locui,~~r./fr\11t were very high cln£ the cher et~re 

corre1at''''1~ f"tqnjfic;;~nt 11 wtth yiel~' tketer ·n(.~ Kei, 1>17~). 

c ;:-rrel.;;, t 

HerltiLbi li.ty 

Raj~nn6 JU. u- (1)77) r~;)C)rt~ thc,t r:renetie ("iv<9rgence 

in t.llftatl) W&~ %tk"lifestei: in ,").i.f"t: height., loeules/fru1t anCi 

n~e£ to f irf;t 10£ l.or'H,c·mce. '(Ub1c'i oil" 1,aehaleko (1978) 

1ncorlmlet~ com1nisnce of :;lM.ller fruit eta cnCI pertial or 



eo.plete daa1nanc. for more nuaber of fruita among tho •• 

vb1eh ripen the eerlie.t. JUtal. afid Singh (1'>18) in a 
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10 x 10 diall.l _naly.111 of tc.ato r ...... lei\ that d6y~ to 

flower, fruite/puD-t, early yielt iIIft(') total yield were pC'eCo­

a1nently eODl~ltlonee by ftCft-&c.tJclt1". oene action f\DC yl.ld 

WIlli po179_1c:a11y controllerl. ZhUeheDko at. u. (H119) 

reported that the g~ne5 for RllWill fruit wer€' not cODlpletely 

reces ~"1 ye. 

Ponna.,.,..,. ane:: Mutbukrlsbnan (1980) reported that 

there WIS. consistent neq.ti"'~ correlation between fruit welqbt 

.~ fruit nUlllber ln t<lllM.t-::> and 51_lt.neeNa eeleet 1<:.i'ft for the 

two charact:ers it;" re~nded. Singh and Singh (l )180) reported 

add1ti ... e q.ne actlon for days. to flower, fruit~/?laftt, fruit 

81 .. , loeule./frult, fru1teJ'bunch, pr1lu.ry brc~DCbe"/plal'lt 

and plant height. Johnson and Hernandez (l980) r~ve,led, 

frem eroll.es between early _turing WOl eM late _tur1Dq 

L '1', that e.rly fruitlo; __ partially dominant ani1 heri­

tability estimate. for fruit wetvbt ane fruit nuabar were 

0."'8 and 0.19 r •• peeti".ly, whereas cro8~es b\!ltween hi~h 

yieldinv Vi'6S-'ll and low ytelc:inq 8 .. f.~ter her, %'!!ro heri­

tability .stu-t. for both fruit ftWlber aiY! fr\'lit ~'le1vht. 

StefBJlovakru.t... (1980) obsftnsd po:" it: 1"" enrr~lat1oft betWMn 

yleld and fruit w.1gbt and fruit ft\1lDber was n,~g"'t:1vttly 

correlated with fruit weioht. 



celin. (1981) reporttltd t'Mt nrogenief dev~lo~~ 

through _lilt selection were suoer1or to thc.)fe d .. :::lo~ 

through bulking for nay£-;: to harvest, frui,t:c/pl4',)nt ani total 

, I 
"!'t 

fruit w.1qht/~lant. The ~ogen1es d.Y~lo~1 through ~re11ne 

seleet:ion wan sU:::ler1or to bulking for ~C,jy:< to fru1tr"!t~ ~?YE­

to f:irut Mrv~st, merket':.bl. fruit weignt/p.l.ant dJW ~reen­

t"'9ft of lllllrg: fru.tet! (,bnte. The f:tu~,y further rave l~ 

that If:/.!l.etion re£'I)()flt;e through l'fti!!&Iit- e,e.lection 'WEle')():itive 

for>rtmary brt'ncbes/plant and locul~e/fru1t while for p.l..Etnt 

i'v.Jight. f;elec:t1on r~UJOMe t :lrouqh bullt Dltthoe waf pot it jy.:!. 

The r~cd.il3e('1 'narit.d,i11t y wae ~ l~o high (O.8:~) for ft'·,yt to 

f1rFt fruit herve~t. 



MATERIALS AND METHODS 



'the crope were raise(! 1a the In.~ructional '8ra of 

the Col14l9. of Horticulture, !(ere.la Ac;rieultural Unlv • .r:f!>lty, 

VellaDl1dcara duriD9 S.pt ..... to Dec.-be.l' 1981, Sept.llber to 

Dec .... r 1982, reliruary to May 1981 .na Sept_bel' to Decelllber 

19S1. 'fhe experlnaent.iil &1t& 18 sit_tee; at an lIltltude of 

22.21 •• bow. -.eft .ea laveJ. -joyl89 .. typic:<- J. wana buIIld 

tropioal clt..te. The .011 t.yDe was .andy 104m with • ~ of 

1.1. 'l'he weather data 4u.r:11l9 the period of r .... reh are 01veD 

in AppeDd1x I. 

A. a.leetlon .ff1cieacy •• &OCiilted with resistance to 

bacteru 1 wilt. 

B. GeneticE. of n.ietance to bacterial vl1t. 

c. aloeh.-ioal _ •••• f .... i.taac. to bacte.r:lc;l vilt. 

D. Artificial 1noculat101l .tuCii ... 

A. aelection eff1clener •• ,1.O<Il.t'" with r •• i::it"'nce to 
becterio 1 Wilt. 

1. bper1llental _ter1al.a 

!"be buIlt po~latiOD of the bnedln9 11ne Cx, 324-0-1-19 OS 

wee u..tt a. the ba.e POpubtiOIl for differ.nt .. t.hOd. of 

.election. 'the follOW1DIjJ characterl' 8ift91y aDd 1n COIIblnet1on 

wen tried. 



a) I'ruite/l')l¢nt 

b) Vie .1.e./ pla rat 

e) Loeul •• /fruit 

0) Pl,,~nt height 

'1' 1 

'1' 6 

'1 7 

'1. 8 

'l 9 

'1' 10 -

'Ill -

'I 12 -

'Ill -

'1'14 -

Iruite/r)l.ant 

Y1e l(~!/ ,:>1..:. nt 

LocuJ.ef:/fruit 

PL:1nt h\~1Qht 

('I' 1. 2) -

('1' 1. 3) -

'.'1' 1.4) -

('l2.1) -

('1 2•4 ) -

.fruite/plant 

Fruit€/plunt 

.·rt~i ta/plant 

'Ii. 1(/ t:,lG nt 

Y1eld/,)1~nt 

~n<:: 

aft("! 

ant: 

an·-

I!!ll(' 

yiel{';/plant 

10c:::ulef>/fru1t 

,Ji.;;"nt height 

locule.E/fru1t 

!.)lant ~lght: 

('X
l

• 4 ) - L~,cule./fruit and "'~nt height 

(T 1.2.3' - i'rulte/olant, y1el~/o~nt aDO loculas/fruit 

('.t' 1.l.4) - I'rultE'/plc:.nt, locu las/frult an('}ant height 

f'l'2.3 •• ) - ,{je1r:/:>lcnt, loeuleF/fruit ane ')l~nt height 

{'II. 2 ... ) - ~'ru1t~/pldnt, yiel(':;nl~nt anC: T)l,.:'nt beiqht 

r.f 15 - !'f 1 • .z.3.4)-8'ruite/'3lant, ylel(~/ount, locules/fruit 

and :old nt height 

'. tot.· 1 of 2377')lontr:- fOX'1lef~ the bafle ocpullstion, 
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for n<'cterial wilt 0n' eV.:.tiuat1on for resi~ tcnce weE C:one 

~.quentj,&lly 1n Ule very 2?<llRe :')lot. 

2. Methodf of e.l:,~cti0n 

a) Hcu;s seiection (at 5X! int-e.ru ity) 

b) Purellrut ~electi,:iO 

c} S1n.,1. seeC nescent (ssn) 

(i) Bulle 

'I'ha croeecure a,'lo}l'tee for .. ch of the methods of 

,f,el!!ct1on wa~ a", follOWtr I 

a) MIilS6 selectic-n - ObS8rv~t 1:)nf' werg I.-~e on each pl61nt for 

'!iff?r~nt chClrQct,~r~ aM :>l<!:nt! falling in th':3 U008r f,1.v. 

;>er c~nt limit for each char",etqr/dlc..r at::-r combination were 

sel.$cte{'. Tht.? frtlitr 1,-er' h;;rvefote:' .:,n(' bulk4<' t,o obtilin see(;s. 

n) ;'Urelin! - The RIOllt ;.>rom1L;il'l9 .11t~ :->lent for each cMr,:~ater/ 

caat:~l natl~)n war- 1(~entifled cnc flelled to f')evelo') r:>rog"~ ias. 

c) f·]. nq le seer' des,ce-rlt - 'I'hp. large""t d.71.'!M!i E'.ed~- were C01.46cted 

from eac:. of the we 11 (:;ev~ l-)l$(~ f. ru1t! t·orne on the R1O£t 

''lrorniF.i n I ellt@JL·nt l'~e.Lect'!(' for nure11ne eelect:lcn .. 

i"!) f:,ulk. - The !",eees cob .. ect~j; r'dYlom.l.y from the -~nt ire base 

'x>nul<-:t ion formr the t.u l'k. 

3. i.Cycut dlf i;.x;:~rHuelltc:tl ~es1gn 

A 1:-»11t-olot de~ iqn with five re(};ic6tl,·)ne WiiF us_~. 

The four method ot f"el.@tCt1on formec tM awin ,:;lots .. nCl sU::l9r1or 



proven1ef' 1~.llt1f1.a basee OIl charac:ter:/chiir.c:ter comb1aatiOM 

were 1nc:l~ed 111 the sub-plots. '1'h. exper1&aeat was laid out 

1n a wllt-prone area. ,.h1rty dilJ'fS old seedling. were tcuna­

pl.t:tnted at Ii spacing of 60 x 60 CIIl in rows alt.rnoted with the 

susceptible Y61'1ety_ .P\I£.a lluby. 'there were ten plants/tI'Nt­

-.nt/repllcation. 

4. Cultivation practlcea 

A basal ~08~ of lO tOlUlU of cntle IMnure!ha anc1 Nt 

.P
2
0S and K20 at the rate of 120.60.60 JcQIlae were a?,plietl. 

other cultur-:d. operations and plant ~)rot.acti::>n JaeaeureE we ... 

followed as per peC1(&g8 of practices (J(e1'61a Agrict.J.l.turel 

University, 1931). 

ClHervatione on the follOWing cbarticters wen "corded. 

a) VegetattY. c~raet.r6 

1) PlAnt he1q~ .. 

L) Prod\1Ct:lft chiiracters 

1) t.oculee/fru1t - 'iYe fnlt~ were talten at raDdona an4 

locules counted. 

11) rl:'\d.te/plant 

iil) Yield/plant 

iY) .arlines. - D&ye talcen f~ lIowi1'l9 to flow .. , fruit eet 

and flr~t narvest. 



6. $Ybluation for ret"llstClnce to baetl~ri~ 1 wi.lt 

qrOk't:h :lME9E, juv,l>ni le 1"t"g ":::ni' ai1ult [;t~l.f;PJl. 'I'M wi lte(J 

~)l<': nta; wer:' confir~ned for bacteria 1 wi.lt by OOze te£,t. 

7. ~.,t,;.:,tistic .. l alV ... lyeis 

su":batme (l':i78). An¢:lyr~if, 0':: v~)riance WiH: (one tc fiM out 

r~iatiYe effectiveneFE of 5electlon aet.100f ene ¥or1ouf' 

i'he s u ~')8r j or! t 1 of one lSI! lec:t i:)n met hex" overt he 

af- folJ..ows. 

b) Re-!:llik'.,e heritability W~$ 'Work~ out BS foL .. OW8: 

..JL • .J\·tllX>Qt$ t2 l.llc;t1'~)D __ _ 
S Sel"!ct 1nn-: lff.r~ntlill 

;I'alcone.c, 1981) 



In acJdlt10n to tbe above the followin.; I')(!!&rameters 

for each methofl of selection for pch geoerdtion were a..lso 

e) Genoty:)ic coefficient of varic.tion • ~g ...x.....1.m2_.~._ 
Arithmetic meen 

(Burton, J 952) 

where o--g 

(I) Phenotypic coefficient ot Ydriation - ap x 100 

i~ thmetle mean 

(hurton, 1 ~5.l) 

wherev--p a Pheilo1:Yf)ic st..:;nc.i:trii ('{evLtti ·,:.'n 

where c--2 • 
9 

-GQ2 

+c;-2 

• 
• phenotYPic y·rie;oce 

whero:! i 

- 2 
i. hcop 

- Ci con&tant at 5,.. intenFity of 
selection - 2.06 

'h2 • hsritab11ity 1n broad sense 
(b) 

Genetic dC;yc.nC;, a 100 
.arithmetic mean 
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». Genetics of reststaaoe to bacterial wl1t 

1. £xpert.ental .. terlii 18 

The selfed orogenies of nt:iatant W79 (e1. 32 c -

0-1-1-1-19 GS) (Pl) and the su.ce;t1ble Puaa auby (P2) "ere 

ue" to deYelop 'lS' "25, BClS a M Bel'. 

A r, rVla.1seCi block def;1gJl w1~h f1"e reolicatioDf> wee 

u~,~ with 10 plant ... ch 1n "1' P2 and 1'1 and 40 f)laDts eacb 

1ft r 2' aCl ane BC,alrep11cat1on. The eXPeriment weE la16 out 

in e wilt-prone erea during aeptellber to December }':'82. 

COUftte were taJcen of nUMber of plantE wilted in 

C 1ffeZ'AJDt gen.eretion. due to l:wu:teria J. wilt. 

4. ASfJoci,tition of characters with bact~r1faJ. wilt ref,.iatance 

ro 1 .) 

~o study ••• ociatieD, if any, between bacter1el w11t 

res1~t.tl:nce aM qua ntitat1v" and ql1c:.Il1ti:ltiv'" ct)i:al'ticterlJ, ten 

):)lentf. each fraa U;i; 79 trest.tant) ane ~a Jtuby (suu:eptible) 

were gJ:'O'Wn 1 D pot S • 

Gel colour of fruita - Green/yellow. 

Locules/fru1t - rfIW locuJ.etl (~three) 

- Many loculed (;. three) 



s. Statistioel analy.i.e 

.) lDherit~nee of resi::tClnce to bact.riel wilt 

of J' Z r.;;tio w~·30n. by t.~:t croaF ratios. The chi-square 

method suggect.J90 by PGn~. and su'khatme U~18) was f011aw«,. 

b) Penetrance of diF.eaee resistance 

e) ;~t\ll:lY of tast:.OeiCition between dif·ease reeiEtonce/arVi 
other quantitf:'!tift a.n l ": q1Ul11tc.t!Y. enarol.'!cters. 

(;isease react1(m following tile contingency chi-square t.est 

(Pc-.oee end SukhatlM, lS-7S) and multinomii11 t.~·,t (aao, 1971). 
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Chi-.quare YaluQfi, wer'3 usee to tut the significance. A 

pro~,b111ty y~;lu. of 0.50 an"'; above WilE ccms:iiler&e for 

non-~iqnii1c;,:;nce, Whert!lei probability below 0.50 wae consl-oered 

signifiet:;nt with reql:4rC to their aSl':oeiat1;::n. 

The relF i~:tant lin~, 16 79 (Cl 32d-O-1-1-1-1-19 G!n 

ani the t'uscjJ>;Jotible yeri~ty Pu86 a\!by were an.a.lys~ for the 

biochem1c<:il s:atu!' 1n 15, 30, 45, 60 &nCl 15 dr..ya ole ~lant •• 



2. Chemical constltueots 

The followil'lQ chemical eonstitu;!nt~ weI"'" an..:: lYEe<'! 

i.~nC- eEtimt.lt~d for their content in rootF, etenu: an(3 leaveE. 

Th~ ~th~~ sU9Qe~t~~ by Peach and 'l'rdcey (1955) for 
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0(- tcmatine ef:.timc:t1on Wil.B 18001f1,",. 'l'wentyfiye gJ:"dlb each 

of ro~~, etemf::' and leaves were collected (;D: 18ineee in a 

wtaring blenr1er with 125 ml of 95% eth~nol. ~'ive JIll of glacial 

acetic aei'" 'Wtl8 adr?ee t.') it a no after sl~ king for 18 h on an 

"iut.oaaet ic f'hC. kttr, the mixture was filtered through wMtman 

ti;.:..4 f11t~r Oo"PlJr uring ~ htlchner funnel. 'l'he rl!:e:i6ue W8~ 

then wClEhe( tlllie'i!l with 50 ml portions of U% ethanol. The 

etOanolic extr:..ctl' wer~ caahinea anr: concentr6ted to a~);roxi­

mateJ.Y 50 ml UMer reduceO i:>reS8ure in <, ygccwa fkah evepori­

mater. 'iye 9ra.$ of anhydrous soCiiwa sulphate was add~ 

to thiE, iJn: the mixtUre we~ varmed on 8 water ~th for 30 

millute. when a flocculent ~reci')itate of :.lrot ?lin • ',:roeared • 

i\.fter cooling, 2 m.l of 20)lt sulphuric acid "'''8'-' Cldde(. to the 

illi:xtur~ an<> fi.lterei~ ti..rough vhatJUn No.4 fllter Ot;.~)9r. The 

refitiue wa~ "'fl~h .. :; ~,tit:h 10 rnl of t~JtctJllaC, wetsr aniJ the 

f11terate ':)lut" Wl" ~')i:'H!S; war"! collecte6 6tl( made alkaline 

(pH 10) with strong amruoni<.! solution. In order to refDOve the 

;:;Ire.n colour of the f~olution it ""'8F filt'3reCl t lrough gle·ss 

woo ... an.-- actiy .. ,t:~d chc!rcoal. The f11t,'rate WC\fI then allowtlK1 

to stand overnight below 4°C. 'l'heprecipitilte d ... loJ;>9rl was 



sepur.:<.t(lc' by fi tt·:"!rtn..l through what18dn No.42 filter i:)e~)$r ant: 

washt'tCi wi. th 10 Iftl of cold aanon1i.l so.l.ution. 'the oreci.oit,..;;te 

waF then ~'i"f'olvec. in 5 ml of 10" acetic acid end it was u£"; 

for tomatine ceterminatifjn. 

Ii?!: 1£ ml of th~ silm"'l~£ wer~ trL nt-ferre( to three clean 

I1ntfree .lvre>:. glt;~'; t~<:·t. tull~f-:ln-. 2 ml of 'W<lt~r W~l!, Qddet5 to 

each of these. " .. it}r CQ·.;:Jling the t'.olut ion in is water l::.tath at 

15°· ... ; 6 ml of ;.;.nti;.ron:?: red;~~ ~f1t (O.:.U ';:"llt hrone in cnncent:rct~ 

mixed ttlroUC;hj,y "v1th clean gaEs roe. 'lhe tt.dm;)l~e. ''Cere heated 

ovec .c -::;oi Lir.a:; :,.';-':.t:7:!r b. th for 10 minutef.: an ti18E8 tubes vlere 

tmn returr.'ic t'.:. colc'! w<:...t-er bath aft(. lts'.'Jt for 5 minutes. 

res;::>ect.1ve o?tict.l dem.ity V,;.LLIlf}t:: were ol:Jt.:d.ned frona the con­

verEion t;:;.hle. concentrdti')n of tomatine wEH- than celcl.i lated 

authentic torootine obttdner: from SJ.qJIIa Chemical COIDI::>anYI 

P. v.i.o~ 1450d, ,;;.,t. Louis, • .rj0 6317a u:.;A \f;UPpl.:tOO b-r the courtesy 

b) Tota Ipbenols 



75 "'ay~c 01"", Dl"nt£ were use<3 for ~ft1mation. The llIod1fiee 

I'01in-nen1" m~thot' (Mahad,!Vi:dl.lind ;",ridhTOilr, l'~B~) was followed 

growth. 'l'he alcoholic extrflct!' of the pl~nt Darts were used 

for the estimation. 

V1talll1n C in rootF, stems and leaYes at (iffennt 

5S 

stf.qe~ of qrowth wer''''! .~tlmatad by the vh:uQl titratiQn raethor. 

bas.o on the r':~uct1on of 2, 6 - diahlorO)Mno.1, indoPhenol rye 

!DI!t.("IO<1 (.Mebadevc ,;: i'\n,CI .. ' ri~3ar, 1984). 

'1'0 (t Uf, 'i chi:.i ng"ls ie, t t14a contellt of 9C - t oma t j ne, t ota 1 

:1.rtif ic1aL 1n0cuLt i:."m E'tud1'~8 

To :'Jtu y the rs.;)(:tJ..:;n;; of La 79 (eL 32 ""-0-1-1-1-1-19 



artif:;;.cii.ll in()Cti,-c;t:(:.ft, two trish. W9r~ coty~ueted. The f1r~t. 

trial c·,}oFi!'te-::' of three setf' of ')untt:: an'.' sec'JIW trial haC! 

one p."t. ~,",Cil £at comorit:,e<" of t~r; ')l~~ntf: each uooer Id: 79, 

Ptiea RUI:)y e:ni ?\.:IS~ R.uby grr.; iter C'in ~ 7'-;. 

'tn1rt'j OdY}, 016 see('d.lnqe wit.h t.i Btem , 1Gmet~r of 

.. ,;->cut one em ware !liele-cted f;}r grafting- he"Q:& greft' ng wes 

follO\<.'ec. Tn1rty day:; Qltter greft1Dg, thf=.! grefted '')If.>ntf-, 

Li: 7',.' cH~rl Pu • ., Ruby were artificially inoevloled with r&ce ' 

isolete (Vel 1..: nik1w.ra) of ".udsaooae k0lgMceAQl.P) through 

"tem ;lUncturi~. on th~ thir. leaf axil frtml t;ll\t top (Kelman, 

1';167). :jl.!fflcienl lDoi1ture 'Waf; retained in the 1Ot, and in 

t'1~ vtcinity of ~lllnt~ by EPraying water. ~eek .. y obs!irvati .. m 

on nu.,wel' of 'lJ..'.;nt.·, wilted _~ record,,:I. .rinol oDsexvdtion 

wa~ taken eft r tnre€' week£.. of 1noculat1;;;n. 



RESULTS 



RZSU.uUi 

The date from the ~e •• nt 1Dve.t19~tloDE were 

etati41tleally analysed ant':; ::Jl'e.ented under the fol1ow11\9 

heads, 

I. Selection .ff!ciency linked with ree;i~tene!9 to 
bacterial wilt 

A. V't;ruoility of the bas. l!lO:ClUlatlon 

ti. Reut1ye efficiency of four •• leetiof! method. 

c. ~.!1et1on efficiency and reali$eC genetic qaln 
throuqh trait-wife 8elect10n 

Xl. Genetic ba,; •• of reeietilSnce to beeterial wilt 

II1.li1ochemiCiil baeeF. of rei?1"tance to ~cterlal wilt 

It!. Artif1c1a! inocuution studi •• with t.ne V.llaniltluu:a 
!polete of P,eydQIIPII SQ~ftIAI.EHN g.~.Zm1th. 

I. S.l·~ction efficiency linked with r~i:tpt&nc~ to bacterial 
wilt 

A. V~r1Gb111ty of tbe basepoaulatlaa 

lO~)UJ.at1on for .fruits/pient.a (cv • 74.53), locul •• /fruit 

(cv • 2S.3ry), yieul/plant (cy - 218.92), plant hei~ht 

(cv - 27.3:), dayk:- to flow~r COY - 2;j.06), d~y. to fruit eet 

(cv - ld.6S), aey& to firet h~rve~t (ev - 19.85) ~nd fruit 

waight (32.30) (T~bl. 1). Maximum .~riuh111ty (renge) W8~ 

Ob8~rv ... fl."r y1·~1.~;/pl~1nt (n.02 to 4.43 1(g) f;;>llowe(J by fruits/ 

r.:'1 
.J I 



'fabl. 1. St:c.tir:tiea! ?ro,,.rt i e 8 of th~ buse PO:"'I\.11ation of Ct. 3 2~' -0-1-1 9G[~; 

--_ ..... ~-- .... --..... --
Char;::cters Range Hean Ver1£nc.<> St, .. n.Aer~ Coefficient 

~.v1atjon of ~;r1a-( ~) ( a- ) tion 
~--~ ~-- - . -.~,~"----- .... - . 

I'ruits;/pldDt 1 91 1 ).87 .± 0.34 219.36 14 •• ~l 7 •• 53 

1Dcule~/'ru1t 2 1.5 1.4 + 0.02 0.74 0 .. 96 25.30 -
r1~lti/ .Plant (k~) 0.020 - 4.430 0.61 + 0.04 3 .. 09 1.16 218.92 -
Pl~Dt heiqht (em) 16.5 - 121.S 48.39 l- 0.31 182.23 13.4') ~7.89 -
D~yf.; to flower 52 ~9 77.15 ". 0.50 468.72 :U.6S 28.06 -
nay" to fruit !!"et 60 - IJ6 SS.36 .:t 0.38 271.66 16.48 18.65 

t'.ys to first harvest 90 - 144 115.69 + Q.53 521.'2 22.91 lei .85 -
I'ruit weight (g) S.2 - 7S.0 29.90 + 0.22 ~3.10 9.66 32.30 -
------------------------- ------.. ------,~-----



plant U to 'J1) # fruit ".ight (5.~ to 15 9), dave to fl.ow:&" 

(52 to '/9), ~.lant: be19bt U6_ 5 to 121.5 em) i4FlYf', to f1rFt 

horvSft C10 to 144) CillQ dilJ'~ to fruit set (60 to 126). 

i'. R~lr.tiw efficiency of four selection l'Mthodf' 

1. R(3 1 ... t 1ft .ffic1ency tHCleurttCl in tl!!rDlS ot .ax u 
oerfor nance 

59 

thirci g~n.r::'t onE, dey'S to flow!%' in fJrr:t gen'9r~tion and ~.Yl? 

to fruit ~nt in f1ecOl'll,l dnr: third gener;ati 'np {Table 2) ~ 

a) Fruits/plaM 

a.;1al1i.:.r. In t:ht''C! t3:j1Z"(i generdtiofl me.ximum fruitE/ol.~nt. (52.53) 

WEt!' Ol.:.£&rV$<: i.n ~): fol,i.ol·,er' by lYee EeJ.~cti,'n e4e.17) ','TabLe 3) .. 

1:0) wcules/tru1t 



le"licat ionE, 

~;.lect1on .ethods 

i.:rror (a) 

rlf 

4 

1 

12 

--------- ---,---------------_.,",-- -------_._---
----'--,_._-_.,-- .. _-,.-,-- ... _----- ----""'-""'--... _"--,--*--

. ---- ., .... ,-~~- ...... , --_ .. --"'-....... ---------'---.---.~ ... ~-----...-. 

a80.1 G:en. XI Gen. III Gen. I G"3n.II Gen .. I~r! ,--,-,---, ..... --_. --
358.19 609.62 112S 7.2;) 0.J3 0.86 O.~6 

4 834 • 771t " 283'.35~ , 11764.0Al-' 5.1Z- 6.77·' 4 .6.,.,. '. 

463.65 274.';1 1032.152 O.2~ ).30 0.% 

---.-." ... -------"".----,--~---------.--.-.. -- .----"----..-------~ ... , ........ ---------
:-0 (P - O.OS) 7.66 11.43 0.18 0.19 0.35 

-----•. ---.--.... ---,~.,--.. _-- ._ ... _._---.' ... -~ .... -.-, ---- ... -_._--,_ ... _._-------------
'ralts 

fetnocs x Tri.l it.s 

;rror (b) 

v (P. O.OS) 

J:'e.its 

ethoc1" x 'fr",,1t~ 

r?;lt:~ uniar ~'jfferent, 
e'toads 

14 

28 

168 

;lO9.19 

112.77 
177.31 

_. __ .... _, ...... _. 

9.53 

16.51 

115.86 

115.21 

85.10 

6.60 

11.44 

l4S.13 

355.07 

28Si.29 

0.54 

0.49 

0.48 

0.43 0.56· 

0.23 0.36 
0.44 0.30 

------.------.-~----.. . ...-,-,--

12.17 

21.08 

0.49 

O.8b 

0.47 

O.S:.t 

0.39 
t;.58 

----------.. --------."- .. --~."'-... -----"-.-. _._._....... ,--.---.... ,-...",..-,-~---------------

Gen • 
• 

- Generat ion 
S1~'nif10l:1nt at ,) == 0.05 
ifi.ig'J1f1cant. ato - 0.01 

(CODtl!. ) 



-----------'---- , ______________ , ___ ' ____ w ______________ _ 

---------.. --....... ------------ ------~.-.""- ..... ,-,-..... -~-----------.. ~ .... --
Sources of v~r1otion of 

R.apl iea t ions 

Sel~ct1on .ethod~ 

Error (a) 

4 

3 

12 

0.45 

0.57 

Yic ld/ pla nt 

Gen.ll 

0.45 

1.92* " 

0.19 

Plant h@1qht 
.--~----~-.. -.. --"'"" .. ~~-,-------------_I _____ _ 

24 .. 61 

15 .o:~r' 

].70 

Gen. 1 Gen. II Gen.I!! ------_. -_._------
1664.10 

6026.54*' 

1122.:-15 

6557.04 

.l684 .27 

77~.96 

9284.06 

2302.l1* 

'9~.99 

--------------------------_ ... _.,---- ------. _._----------------
C (I'. 0.05) ).269 

------,-~-.-.-.,--------

Trc.!its 14 

Method~ x Traits 28 

~rror (b) 168 

c!) (p - 0.05) 

Trc:.its 

.Meth~f:. x 'I raits 

Tr.uits under ':,ifferent 
lIlethoda 

0.18 

0.14 

O • .c!2 

0.33 

0.58 

0.156 

S.9~ 

5.08 

5.59 

G.17 
J.30 

0.46 

---~-

0.49 

0.54 

0.37 

0.44 
0.75 

11.93 

109.'38 

237.96 

282.75 

12.03 

20. :3-t 

310.22 
317.12* 

1~ .. 92 

9.84 

1~.35 

19.51 

8.72 

271.94 

.2 :'(\ .2!li 

247.13 

--------------_ ... -- ,----_.,,--------_. ",--.. _------,-- .. _-,--"---_. __ ._----------
(Contr. ) 



-_._----_. __ ._---_._--'-----.• --,----_. ----------_ .. _-_._---_._---

Reolica' jane 4 

Select ion met hods 3 

:!'.rror ~CI. ) 12 

-------_._------_._--_._. -------
i.iaYf' to fruit ,;et ----------_._--_._ .. _ ... __ •. __ .,,-------------_._-_. __ . 

Gen .. I Gen.ll 
----------_... . __ .. _--

2'.51 706.65 

7A. 73*" 2t;.63 

12.09 17.32 

86.19 

40.28 

14.29 

Gen.. I 

0.44 

S.60 

2.72 

Gen. II 

232.47 

430.14"" 

40.14 

Gen .. 111 

25.09 

49.47* .. 

2.31 

--------------------------..... -------------------..... ---------.----_ .. ------------------------..... ------------
CD (P =- 0.05) 1.;" 
__ ~_.--.-. .. ____ ......... ~ ... ~_.k ~ 

'l'ra1t.e 14 12.97*-

MethOds x Tr,':;!lta 28 7.82'1" 

error (b) 168 3.9 

en (P • 0.05) 

'J'rlC:lta 1.44 

Metboes x "ralt. 2.44 

'Ira 1 t!tC uftrler different: 2.76 
-.tbad. 

---------.-.---,-~---------

1.50 1.34 0.59 

------......... -------------_ .. --.--.... --..... -------.. 
0.59 

0.80 

0.53 

0.52 

0.90 

1.03 

1.79 

1.03 

1.11 

0.92 

0.69 

1.19 

168.15·· 
196.67·· 

1.51 

1.96 

3.67 

3.68 

0.55 

2.55 
3.21" 
1. 79 

0.96 

1.66 

1.71 

---.~<~,- .. - - -... --.--.- ---... ~ ... ----<-.-"'.-----. --
(Cont~.) 



".ble 2. (COnte.) 

~OUrces of yar1ation df 

Reolica t 1.:>nE; 4 

selectionlftf·t;-lOda 1 

i.i:rror (a) 12 

CD (p - 0.05) 

Traits 14 
Method" x Trolts 28 
Error Cb) 168 

en (p - 0.(5) 

'fr.i:ilte 

Method ex" ri'l1 t I) 

'l'r •• ltr; under cifferent 
...,thQh~ 

--------------

-_._ ... _- ------.. --~ .. --.------------~-.•. -.------

Gen. I 

836. ·j4 

1425.68* '" 

138.27 

4.16 

61.21 

61.01 

56.40 

Gttn.II 

1350.1 

)017.53* " 

92.18 

3.42 

106.89'** 

103.86"* >' 

41.89 

4.63 

8.02 

8.23 

Mea n square" ---_._---_ .. - ----,.-_._------
Gen.III 

"6.:-'3 

202.62 

6,::,.39 

23.29· 

15.48 

ll.12 

'--'-"'''' 

2.39 
4.13 

i"rult weight ---_._-----_ .. ". 
Gen.r Gen.tI Gen •. Or 

1.85 1.00 5.39 

.. 731.10* 'lo 2184.2-· 3064.2'*~ 

0.80 1.53 0.92 

0.32 0.4" 0.34 

-------_._-------------
304.39* .. 

401.32"'· 

0.42 

0.'61 
n.198 

0.81 

511.20** 

503.90"* 

0.1' 

0.62 
1.07 

1.11 

444.3S*1t 

266.48'" '" 

10.19 

.... -.-~"-,.--.".-.-

2.28 

3.96 

4.07 

. -- ...•... -.---.----. ___ . _____ ._ ..• -. ... .._._. __ . _ u • __ , ___ • _____ • 



gen~r· t1ons. Hass, 1)Urei1ne .:!&nll S~T ;'ld not .~iff.r eigni­

flcantly from e6ch other exe~'.'t in secone:' generution. In the 

secone qan9l'eticn>urel.i nas hoc CIt fewer loc:ule nwarJftr (3.6) 

oom::>ar..-'l t c mfUS: <1:, nr 5, ',' (3. 8 e.;~eh). 'l'nF.t hlgneet locu1e8/fru1t 

ottLinec in the thirt'." gan.er.::ti<:m wa~ 3. 9 tta-ouqh maes lind 

s~ rant? 3. a throuqh :>ure11ne 6electi ·,·ns. 

c) Y1eld/olc.nt 

'the l1ICiximum ma ... n fruit yiel6/pJ.c.nt recort:':ed for s;~ 

(l.82 '<9), Ptlreline 0.52 k9) ",Dc 1Di:lf.i1i 0.50 ky) ~f:': in the 

thirc qfn>er,;.tl,;n. 'l'hta Ql(h.n ·ll.al(,./~l~nt 1n JDO£L, )Urellne ant! 

..• f· selectiont, ;]1ff.rec~ Liqni£;icantly from bulk in the firFt 

611- thiro Qeneco.ti()na. 

'I'h. Ia.ximum Pl.c, nt he10ht we::: r-::co:re;ed for punllne 

selection" 1r. tM first ".nd third <,;pr;erotions (7 •• 9 and 76.6 em 

resoectlvely) fol~oweC by m&~8 ~64.3 -~; 75.7 em re~pectively). 

Plent .. evolve<~ through ;:;<JJ ha6 the lO\V •• t oLant height t58.0, 

60.9 ... no 74.73 em) in all ger.er<.ticms. culka (lid not cliffeI' 

from other selecti m _t~,odlC- in ii<BCUll(. Qeooration <-..Inc. was 

~it811.r to IDiliE!, ii.tij(! _'~Jr in the firEit gena~6;tlon. The mca •• 

t;elect i ,QS witre on ;J<.: r ~d.th .)W.~el1ne. in the i 11'f>t oenerction 

Gild "'''' in the L:.ir·'-:' '90i3119r~t1on • 

• > l'aya too flowar 

t..tyner _~s 'JI:!!Lectlon, plants "~r~ !'tarlter to flower 

(&0.3 days) follO';>:'Jitd .tiy ::. ~ (61.4 days) in the firtst q~l"l.rat1on. 



"hif waf.< e:igni£ic-'< ntly (~1ff.rent from ::)Ureltne and hulk. 

In the ascoM gen"3r«.!tlon tha !:eleetion met'ho<.~s" 1(:1 not t:'!lffer 

Fign1fic{,ntly. In the thirc: t~F*nert'itLm, ,)l,.;;mt "'vQlv~ 

throuqh i., 1) w..,re th"" earl1'3~t to flower (53 daYf') followei" by 

thot'!f1 '';¢!v~'jl')::'la' throughlUrslLn@ (53.·!.7) <: n,C mo:;.!'s (5., .t,) • 

~.Jo flignii:' :tcQnt l.;iffer·!tnc~ weI' Obfc:rve,~ ~t"'· •• n ~i: ,j) c. tit': 'JUre 11ne 

a 00 ;.~reli.ne an~" mass. 

'.lbe ~~rli~H.t to ;..lr.t fr.·it fet W~1;: tt.~)r(X.l;'~l'li'3s 

GVv1.veO t:..ro:.l'Jh IUC.:sr; : ~lecti0n {70.67 i;~yd in ti"u tir£!t 

generc,t1'Jn. In tl16 SeC0tlL 9'!tueratH.m, ,lUt'(!Ur.e tH,J.;::-eti','m£ 

too,", 6(1.87 r!,::;,.y ... ;:'00 in th& taJ.r.:., Q'3".erLti·n ./. " f!l ~'~clione 

to ;j .. , 6',. 7;;. cky~. l-kr,E, ·: .. ,r·~l·; n.e.fH t,u.~',; [.elf'~c.:.l1. ;n.! in the 

fir;:t qene;.:.;,:ti,:;.n, mass .:..00 bulk ir. t,le ~,ecol1t; g~nerati ~n an(! 

1DIi~.; i. 1'1'_ tiullc: bno "JUre if r.e oDD bulk in t.ne th1rf1 (fenarat1on 

Were on P6r with ea.ch other. 

~la'1" to iirst lkirve. t 'WEU',3 :02 daVi: for mas;, anc ssr, 

sa ... I!ctl. wn, in Lu\.! .:' J.r~~ t q,~ .~d.l:." .. t .n. It. t.()i) k:$5 d<:.: iE ii 1)(1 97 

cj, .. y:' f0r 8~~j,..::ctl'".))1C1 l:; t.n3 ~ec;)n(" ;;.1.;,1<' t;.l~': Q'en~r'~t1'.Itl8 

re£)6ct.:v:;:;>ly. Ma;;;::;, -,.,~ .... i.' bu .. 1.;. ~e;.,ct':",:'fl .. oi t:'le first 

99nPrc·t 1 on, alQCs ... nil ">ur:e 1 toe, ;>ux,'!J.< )"~ i;.; nil buP:. of the secont' 

generatL:m, mass ".00 l''JUre.i.ine, .ni·)Ur;~11ne, Ed and bUs.k of 

the thi.rd ;'£lEtr.:::.tl.on ware s1at.1j.cU:. 



Oen.l 

________ ' __ --_0 __ _ 

'ru1 tF/.,lant 
CD p - 0.05) 

Lac", ..I.eE./fru1 t 
cr (P. o.OS) 
Yi,:,'!V'/olant ('kg) 
CD (p - 0.05) 

Plant h<>!ight (em) 
en ; P l3 O. 05) 

IHAY'ff to flower 
CD (p - O.OS) 
D.ys t~ fruit e~t 
CD (P. O.OS) 

Days to fir:'s~ 
barveEt 
Cl (p - 0.05) 

rruit w .. 1aht (:j) 
CD (p • 0:05) 

26.40 23.80 21.30 8.30 
7 .. 66 

3.90 3.90 3.~O 3.40 
O.lS 

0.775 0.7/1 0.66) 0.211 
0.268 

64.3 74.':1 58.0 54.4 
11. ~j3 

60.3 64.4 61.4 6~.:lO 
1.24 

30.67 '1.48 71.04 70.9 
0.59 

101.6 110.64 101.6 102.6 

4.18 

36.3 44.4 47.3 29.8 
0.32 

Gen. II 

18.13 5.70 11.60 

3.80 3.60 3.80 

Gen.III 

4. q 48.11 41.15 52.~1 
5.90 

3 .2 3 .. '. f\ 3 • eo :) • 90 
0.19 

21.86 
11.43 

3.40 
0.)5 

0.4990.1S7 0.303 O.11~ 1.499 1.516 1.S16 0.76" 
0.156 ".460 

71.3 61. 7 60.~ sa.) 7'5.7 76.6 74.73 64.8 
9.94 8.72 

51.5 51.5 51.4 52.7 54.6 53.17 53.01 55.80 
1.50 1.34 

64.7S 60.87 63.13 66.6 7J .48 70 .. 88 6 .12 71.10 
2.26 0.55 

95.52103.11 ,-4.8'3105.8 ',4.83 99.12 -6.7' ~)7.8 

36.6 35.7 

3.42 2.96 

26.5 43.9 50.8 49.3 
0.44 

36.5 
0.34 

,----------------~-,----'"-" .. ~--- .. , ..... ---,-.-,--------"'---.----------.. ~."',-~,.-,---

G en. - Genera t 10n M • Mass £el:-,ction 
P'" ,. Purelt ne f.:~"?h:ct:i,Jn , "~ - Sing lli s_(~ d"!':scent 
t~ - bulk 



h) .Fruit wsight 

(,2- c". \ \ ,.09,· 

2. Relat.ive erilC:i,;::ncy IIUJ1H,ured 1n terms Of.o!'·it iv~ "hift 
if, genet it: t).,.re.m'!'t ,"r're 

in terlU of ;JOE! it!.'! !;.luft in the g-sfietic: iJlBraftl4ater~ of xc-

67 

Heritability value (h~(b)) for fru1ts/olant W8~ more 

for bulk (0.13) 1n the third g'3neX'ut1on followec1 by $: 1 (0.12), 



in th;~ (;neon!'; ql9ogX';z;,ti r;n (198.64). The gerli,.,tic a~Ylnc1! as 

~r cent of _an for r>ureline, $.>,1) and bulk in the third 

gener~ti"~n were 152.38, llQ.90 ~OC 325.56 r~t:~C't1."l.v. 

'l'h. taax1mw1 herlt,~ i,.,J, lity WG~ r,tcordec for ~' .• r' sele­

ctions (0.20) in the t"ird gener.otion 1:o1tQW;:'JKJ :..,y buLk to.O:·) 

and mass (0.00). Genet 1c ac1V1snc:e ae:'19r cent of mee: n Wf!J: 

al~o higb for. .~~. r (l.iS) Comk;t"e<l t~ other metnoOE in the 

thir(~ gfllloerdtion. -.81 eelect.tOll in the fir:t gsn-eration aDd 

nureline and bulk. in the t;1ird 9E'ner.atiollS r·:'·eorded high'~r 

yalu •• (2.40, 0.26 ant 1.30 reer:>ectlYely) than in oth'!'7r 

generuti!)ne. 

6S 

Herit,:ii.,11:1ty ElftinvJte weE th~ nigne:;t for.)Ure11ne 

selection (0.67) foll~l~.i b'V ;';;:1' (0.16) 011' b'Ll~ (O.'ll) in the 

tit' C:~Jnt ·;f mec n waF. 

(S. 21) ~n(~ .>ur'91i~ (4.38) 

in the tiur, ~;::r:;.erC!ti.jn. The _sa E~~i.,,::ct.i'·:n na<' naq1."tiYe 

Yt'd.U9 in th~ thlrf 9~!;e,:ction. 

neriti:.bi,.it.:t Wc'H hiqh for Lulk .eel.~ct ton (O.26) in 

the thLt'<' ',i,$:>iir. t). ,.) c(im.)Creco to ot'j,,; i;. m:l .-.)(>, fo.L'.')\.,re(' by 

pure11ne in th::? f.;~con6 ~n( thirr: o~n r· time': (~ •. ,d an~ 0.!"I7 

r"as':l@ct i.,~.l.V). G~Mt1c ar·YanCf:' •• -)er c~nt of Mean waf the 



h1gh.ast in the ~econd qeneratl,:>n for all lZ'el.ecti~m m~t7v.es 

excft;,t oulk which M~1 e ~qative .L loue. Pur'~d.in. !!elect1·,:;.tn 

recvt'f~e</ the maximum Y, lue (102.49) follm-;'..., by S,,'! t24. 75) 

69 

an(~ .Ht~ (15.0 .. U. In thB t;'dr~' qener.:.t 1m bulk had tbe maxilDUII 

vctue of Q~ll@t1c adV neg i;U':>er cent of mean b7.6l) f(),n~ed 

~ly ~lUrel1ne ·(S6.:UU, SBlU!H (10.61) oft(s ~.£l) (5.95) • 

• ) ilays to flow~1' 

Heritability., lues were higher in the first gefillJra-

t10n for mess 0.22), pure1ine (0. ",3) af\(~: $" W.~:V. In the 

secorV' an{l thirr.; gi'tn~rC!ti',mB ,1Ur~11ne an(~ S;:~D had lower v",lul9F 

and _Sf had n"9(,;t i n .clues. In the third 9f!nerat1on, bulk 

ha6 .. hl;..ihr Yt, tu. (0 • .i3). aenetic: a'~vanCA as :>-31' cent of mean 

was the highest in t.he fir~t g~i'rH'ret1Gn for all .eleetionE 

exceot bulk. Hass se lect10n bar' neq.:,;.tiv0 va Lue in the ~·~cond 

an6 third qlJ!neratLHlB a~ oor~11M bat:; C! low V"Lue (1).21) in 

the seeorW g.ner~ti'Jn and neOdti.~ .,,1:; lUG 1n t:'l9 thil'ti generation. 

In the case of ;:i ,1 it M<.'i low V~tUtU (0. i1 anN 0.l3 re!i>::JectiYely) 

in both s.conC' an<' thirf'~ iJener~t1om, and bulk bat! Mvat1ve 

yalueF' 1n the f1rFt C!\ne ~econ!: Qenectltiofte (-0.811 (c'\loo -7.2S' 

1'8E';')ftCtJVely) • 

Her1tabi l.ity e!'t ~t.s for _88, .,ure11ne aM 05>1' were 

h10her in th'i s:'!contl generati'.:>n eonac.arec to other genec{;ti::;nll 

&tY.' for bulk it ht;(1 U nequtive ."it! t\le in all Qent!It!·i;.;tion8. Genetic 

advance as).,r ~nt of Mean woe e lao high in the second 



IJ.'able 4Ge aektlve af£ iciency of Fe1.ectl,fi methOt:'s in ii/I,.)r:ov1og genet-ic pararaeterlt of 
:~ift"~r,:;nt. characters 

Chcariftcters 

LcClll .. '!s/fruit 

,<{1e·~(~/ i11Q. nt 

pu.nt. height. 

.i?ruit weight 

Ganara­
t i<jf).f 

I 
II 

III 

I 
II 

lIt 

I 
II 

III 

I 
II 

III 

I 
11 

TIl 

1 
II 

III 

I 
II 

rJ I 

.l 
:1 

r,d. 

f~rellne selection 
,----~-~--"-- .... - .. ~ .. -.----. -----.- ..... _ ... _._.,-_ .. _- .... - ... ~ .. - .. ---,--. _.-

GCV PCV 

3.80 218.45 7.83 
17.49 155.56 36.02 

.. 26.05 277.99 -53.67 

0.05 O.3~ 0.09 
-0.05 0.41 -0.11 

0.02 0.27 0.04 

0.0002 0.21 0.0004 
-0.0002 o.Ot} -0.Or1 
-0.01 0.27 -1).03 

-7.49 271.04 -15.42 
5.20 218.95 10.11 
3.90 18';).02 8.03 

1.16 5.17 2 .. 38 
-0.004 0.69 -0.01 

0.11 2.26 -0.22 

0.03 O.8u 0.06 
31. 34 44.47 64.55 
0.34 , .82 0.69 

1'1.32 45. ~O 0.65 
n.Sl 55.45 11.36 
0.01 12.29 0.01 

2i.S5 2a.5~ 58.82 
53.64 54.45 110.50 
3'! .ll 3':1.65 81.02 

-19.49 
- 2.tS2 

30.44 

0.00. 
-0.02 

0.0(\4 

-0.03 
-0.0)2 

G.3l 

-17.13 
63.23 
20.96 

1.05 
0.53 

-0.001 

-{).001 
35.14 

0.1-;+ 

2.40 
32.57 
1.26 

84.10 
tk.OO 

102.66 

pcv 

137.41 
lfl .:}4 

352.55 

0.41 
0.45 
0.43 

0.22 
0.03 
0.48 

33S.02 
274.77 
291.85 

4.68 
0.58 
2.23 

1 .. 26 
36.47 
2.36 

1fJ.Q2 
:'8.97 
14.99 

64.85 
90.57 

103.25 

-40.15 
- 5.7' 

62.10 

o. ill 
-C.'ll 

~1. :")l 

-0.07 
-0.004 
0.66 

-35.29 
130.21 
43.18 

2.17 
0.11 

-0.003 

-0.002 
72.39 
0.40 

4.95 
61.09 

2. 51,'! 

174.47 
64.82 

211.48 
---,----- ,-----.---~.------- .. "' •. ~~ .. ~-""-,. ~ .. --...... - ~"'- .. --..... ----~--... --.,-- ------....... _-- _ ... _---.._-_ .... ....,..- ...... _. -----



Table 4a. (cont~ • ) 

----.--.----.---.---~.------. 

SfT Felect.1on j:julk selection aenera- __ . __ . _._. _________ ,._._ .. ___ .... __ . ___ _ 

Locul(~s/fruit 

P~nt :le1gbt 

Days t.o flower 

'ruit w.lg~ 

tiona GCV 

. ..- -,-"~ . -_._._"----------.. -.--
I 

II 
III 

I 
II 

III 

I 
II 

III 

I 
II 

III 

I 
II 

tIl 

I 
II 

III 

I 
11 

III 

I 
II 

:11 

-9.56 
l.50 

33.12 

-0.03 
-0.01 

0.05 

-0.01 
0.001 
0.07 

-31.82 
7.3~ 
2.12 

1.17 
0.08 
0.06 

O.og 
41.31 

0.20 

-0.37 
-0.10 
4t.~8 

107.90 
169.7] 
~2.3'1 

191.51 
78.00 

27~ .87 

0.45 
0.16 
1).25 

0.19 
0.04 
0.45 

2)4.63 
148.82 
197.15 

S.25 
0.44 
1. 75 

O.7S 
4'1.38 

1.90 

47.79 
4.J .04 

·J.98 

108.98 
170.55 
43.42 

GCV PCV 
~ ........... --. .. ' _____ 1_ .... ··'·_ ... _... __ .... _--

-19.70 3.24 18.96 
7.28 -0.33 S.43 

68.25 34.56 266.64 

-0.06 -0.01 0.39 
-0.02 -0.01 0.14 
0.10 0.02 0.24 

-0.01 0.001 0.01 
0.003 -0.0001 0.01 
0.15 0.05 0.47 

-6S.5~ 2b.S6 113.99 
15.11 -lS.Bl 11 ... 60 
4.37 30.69 118.22 

4.42 -0.l7 1.868 
0.16 -1.86 11.64 
0.12 1.0" 4.00 

0.18 -0.13 1.04 
85.10 -2.45 23.95 
0.40 -0.31 2.31 

-0.16 -0.33 22.58 
-0.61 -4.4S 24.43 

6.15 -2.95 42.81 

222.28 0.52 1.06 
3~9.5~ o.~a 2.10 
(P.lS 0.62 2.06 

6.68 
-0.69 
71.18 

-0.03 
-0.01 
-0.04 

0.002 
-0.0002 

0.11 

54.71 
-32.59 
63.22 

-0.55 
-0.38 

2.14 

-0.26 
-5."~ 
-'-; .63 

-0.27 
-9 0 24 
-6 .. 07 

1.06 
n.98 
1.28 



Table 'b. Re!at1ve eft ic1~ncy of selec:t1{:lft ~t,,(';(b 1n 1mi')roving genetic ;.)ar.,m~t~rF of 
9eQ~tet1..e c.!lf economic charact:erfC, 

----"----,---,-- . _ .. _--- -.... ~-~.,~"--.--, .... - ., ... -
Gene- Mall £ selection Pureline e.lec:tion 

Chi.: r~cters .'- _. -rb t i ()f'lJ:J 
RfH198 Mean b 2 (b) G.' (t.) aange Mean b 2 (1;,) 

-~----~ ._._--- _ .. _.-
I lS.4 - 38.2 26.40 0.02 29 .. 85 11.0 - 30.0 23.80 -0.14 

'ru lts/plo.m II 8.0 - 2~: .6 18.13 0.11 It9.6~ 1.4 - 10.4 S.70 -0.07 
III 36.2 - 57.6 49.17 O.()9 -114.44 27.6 - 56.4 41.15 0.0<) 

I 3.2 4.5 3.9 0.12 2 •• 1 3.1 - 4.7 l.9 ('\.01 
Locul,~s/frtl1t II 3.6 4.4 l.8 -0.13 -2.71 3.0 - 3.9 3.6 -0.03 

III 3.4 4.2 3.-:.) 0.06 0.92 3.2 - 4.3 1.8 0.01 

I 0.430-1.025 0.715 0.001 0.05 0.539-0.959 0.771 -o.1S 
Y1elc/pvJot (leg) II 0.301-0.688 0.48'3 -0.01 -0.21 o. 1 O-'J- 0 • 4 70 0.187 -0.06 

1,1'1 1.207-1.920 1 .. 499 -0.05 -0.02 0.891-2.216 1.516 ry.67 

I 50.3 - 73.tt 64.3 -0.03 -2.40 62.00 - 87.0 74.9 -0.05 
Pl.cnt -i'hdgnt (CUI) II 54.8 - 82.7 71.3 0.02 15.02 49.0 - 87.5 67.7 0.23 

III 66.8 - 86.4 7S.7 0.02 10.61 61. i) - 9.2.6 76.6 0.07 

I 58.0 - 62.6 60.3 0.22 3.~ 59.2 - 64.2 64.4 0.23 
Days to flower 11 50.8 - ~2.0 51.5 -0.01 -0.15 50.8 - 52.4 51.5 0.09 

III 53.8 - 55.8 54.6 -O.O~ -0.39 52.8 - 5S.4 53.97 -0.001 

1 70.0 - 71.21 10.67 0.03 0.09 70.8 - 72.0 71.48 -0.001 
[Jays to fruit, set II se.o - 69.0 O~. 7S 0.70 :19.69 5B.O - 73.0 60.87 O.~6 

III 69.0 - 12.8 71.48 0.18 o. :i7 6':.: .0 - 72.0 70.Sa 0 .. 08 

I ':zS.4 -10:~.2 101.6 0.01 0.64 103.2 -116.8 110.64 0.03 
laTE t.o f1r!lt narvef't II ;..10.4 - 99.8 ~5.52 0.10 12.27 94.4 -ll2.'} 10l.1] 0.55 

{II ;~1." -102.6 99.83 ;i.OOO~ 0.01 94.2 -101.S ':,9.12 0.08 

t 28.8 - 4.:.i.3 l6.3 0.'19 162.21 2~.8 - 63.1 "~.4 o. 9~~ 
rru1t weight (g) II 2S.1 - 51.2 36.6 O.~8 301.51 24.0 - 50.0 35.7 0.99 

III 33.7 - 55.6 43.9 r~. ~)9 li:U.S3 3l.2 - 72.:2 50.8 0.9'::< 

GAC%) 

-16{).O9 
-101.39 

152.38 

0.23 
-O.~O 
0.26 

-B.'?8 
-2.27 

4.39 

-47.1" 
192.48 
56.36 

3.53 
0.21 

-0.01 

-0.002 
IlS.C)4 

0056 

4.47 
65.08 

2.61 

)92.71 
461.58 
417.29 

.. ,..---, .. --" ............. ~.-.- ........ ".~< .... ~ ... " •• ~..,..~ , . " .. , ..... _""~_,_ ........ ~ ..... "' ...... _,,,.~_.~ ._ • ....-._ ..... - · __ ... -.- .... _~.-..-._M' ,_"0 _____ .. -----
fCo,~t.~. ) 

~ 
r,;. 



'fable 4b. (Cont(l. ) 

--"~-"'-"'--'- ,-,.-.--........ -.-.--~~-- .~---, -
Genera- __ ;;;i,~D eel.cticn liulk selection 

Cb.;aractere -,- ... -- . . ..... - •.. ,.....,.-----.. -... --......- .... -,---.. "~ _.-.- -,~. ,_ .. ,..--.. .. ,.. ------- "- ... ,., ... -"' .... _- ...... -. 
tiona 

R~ng4!! Mean .2 (b) '-1., (;.,) tldnge Mean h2 (b) (),,"O (%) 
__ ,._. ___ ._ ... "" __ ,_~" .. _..,_c_ ... __ . __ ~~ ....... _~._ ., .. ,_._~ ____ . ___ ~ ___ .. ,' ,,_._ .. _-

I 12.8 - 34.2 21.30 -0.05 -8';J.l1 5.0 - 12.2 ·".3 0.11 SO.57 
Fruita/plant II 6.2 - 1~.2 11.60 0.05 62< 77 3.2 - 7.2 4.9 -0.04 -14.15 

III 37.6 - 65.0 52.53 0.12 12'}. 90 8.2 - 41.8 21.86 0.11 125.56 

J 3.5 - 4.4 3.9 -0.06 -1.4,-l 1.1 1.8 3.4 -0.04 -0.85 
Loculea/f rui t II 3.4 - 4.0 3.8 -0.03 -0.62 3.0 - 3.4 3.2 -0.05 0."4 

III 3.5 - 4.4 3.9 0.20 2.65 3.0 - 3.8 3.4 0.09 1.30 

I 0.3';,8-1.125 0.663 -0.03 -1.53 0.131-0. 2~18 0.211 O.O;~ 1.03 
Yl,~ ld/pl.a nt ('k9) II "'.175-0.455 0.)03 0.03 0.87 0.082-0.204 0.119 -0.02 -0.19 

III 1.178-2 ... 72 1.816 0.16 8.21 0.214-1.530 0.764 0.11 14.28 

I 52.6 - 62.9 58.0 -0.14 -114.17 42.6 - 62.6 54.4 0.23 100.52 
Plant height (em) II 51.3 - 73.4 60.9 0.05 2 .... 75 52.5 - 62.8 58.3 -0.14 -55.91 

III 63.S - 87.0 74.73 0.0] S.8! 53.8 - 79.8 64.8 0.26 91.61 

I 58.0 - 64.0 61.4 0.22 3.91 62.0 - 63.2 62.8 -0.14 -0.88 
!)aYFl to flower II 50.9 - 52.0 51.4- 0.17 0.31 50.4 - 54.4 52.7 0.16 -7.29 

IiI 51.4 - 54.0 53.01 0.03 0.23 Sol.4 - 57.0 55.80 0.26 3.-:'4 

1 10.4 - 71.6 71.04 0.12 0.25 70.4 - 71.2 70.90 -0.12 -0.36 
1)8,,[-, to fruit: set 11 58.00-11.00 63.13 0.94 133.52 64.0 - 61.0 66.60 -0.10 -7.59 

II! 68.8 - 70.6 6';).72 0.10 0.58 1G.4- - 71.2 71.10 0.13 -0.11;;) 

I 99.0 -101.2 101.6 0.01 0.74 100.4 -106.2 102.60 -0.01 -0.26 
Deys to first II 91.0 -100.6 94.89 -0.01 -0.64 102.8 -11)8.4 105.80 -0.18 -8.73 
barYeet III -;'3.0 -101.4 ~6.71 .''l.30 6.35 -;7.4 -100.2 91.90 -0.07 -6.04 

I 30.0 - 65.0 47.3 0.99 470.96 26.8 - 33.0 29.8 0.48 3.57 
'ruit weight (g) 11 .t6.7 - 67.5 35.7 0.99 '106.78 24.5 - 10.0 26.5 0.23 3.72 

III 37.3 - 62.4 4S.3 0.~8 180.75 31.5 - 41.5 36.5 0.30 3.54 
--_., ...... -.-..._--- -

-......: 
c.." 



'f"leri.t<.-;l.:illty v,;:lue~ for _S8 l:U~"! nur,,,,line a.l"ction 

were moCH in th~ a.conel gener~t1on (0.30 cJlnr~ 0.S5 re,S)&ct iva1.,.) 

CCR1l~18r~(J to oth'U" gen9:rC'itions. Herit,;iii.ty y.;,lue for S i' 

.electlonc; waf, higher if.! third generation (o.l:;) comoorae to 

ot~l .. r (~En)O$rati 'j'):!. The bul.k t$electl:,n~ recorded neg .. t iv. 

yaluell in 011 th~~ thre~ Q~Hl"!retlone. G~netic a~jyr1Xlee cHi: ~r cent 

of mean Wl.lS ;:elEO hi9h~r 1n the p.-econd 9~n"lr':;t1on for _U' (12.21) 

iJnd")ur~liflE' (f5.08). The maximum YtJ lile (6.15) we!' f"hown in 

v111) 'ruit weight 

aigher hf~rit; hi ... ity eEtinaeteEr ~r. ootQ1ne6 for all 

meth~F of fo"e.i.?)ction in 811 the three Qen,·~rat.10nF. It vaF 

inconB:t-ft~nt for bullo::in e 11 the three gen.ratj (')"s. Genetic 

a~'l1v'cn~ fi,f.',r C!,~nt of lM'~n wa~ higher in the ~con<" q~neration 

for ~ 11 the e:elact1on met noolf·.. 6t': methof r~cort'!.(" the highest 

ftlue of genetic .dy~nce as )~r ('!?!nt of ItMU"n (906.78) followad 

by ;7Urelin~ (461.58), maSi' (301.51) and bulle (3.12). Pur.line 

bae' tbt~ highest Yalue (417.29) followed by MaS. (Ui4.'))), 

;'<11 Cl90.75) ·/n[ bulk (3.54) in the third generation. 



'rhe realifSed genst1c: 9tl1n W\(;;er lftiHH,. nure.i.i ne end 

5;;;..1 selecti-:,ft!! caapare<.i to bulk oo7JULth,n '\IF'4'(-t ~.t1mc;ta<: for 

(~iffer~nt craarc ct erf' !'!,~b le 5). 

The reCi 11s~ genetic: Qain for fruits/;)lant. wa~ the 

b1<;hest for S:;J selec:t1one (JO. ':'i7) in the t':drc: 9aner;;,.,t1(.~n and 

for _ss in the f1rst Uti.il} CilOO IH!Ct)OO (11.28) generctt-..,ns. 

The rea.1il'eCt genetic go1n unrer i,iffarent selection 

methOll.tf' w~ra .at oar in all. the thr .. gewertit ion~. exc"!t:)t for 

pureline "elect!,'cs. In the secone an: thir"" q~nerjjt.ion!! 001'. 

line gel.actil"'tn r~eord$(' lower V&A.UeE: tl)t..n oth,::r nMt'h(;':k of 

ee leet i '"')n. 

'J"he r.aJ.1E"~ ~enetic Q$1n for yieJ.d/,lant vat"; the 

hiqhe1t for ':)~'j select tor:;fj (l.OS) in t.he t I6jr<: g9~'·~ltl.On e.1Y} 

for .. UII'! in the firflt (0.56) Cine aecone: (O.37) 9I!1narat.l.ona. 

The proqeni •• (lewl.;)petJ thrGUQh 'lUreli ne Mci higher 

v.:..lueF in the f1rFt bra! th1rc5 gener."ti;ns. 146t's l5e1..ect1::me 

had higher Yiiii l.ue l.n the ~i!eonc3 generation. 



Table S. Realicce g~Det1e qain under ',iffilRr·"!nt ~election "'~tll,'.n~l in t:hree 
COllsecut 1v,-! gene~. ti one 

--"--_ .. --..... --,---~. --_ ... ---- - -,-..... . .. ----- . .. 

ella r~~ ct ers Gen.l Gen. II aan.III 
..... "'- .... -.--"'.~- ---.. -

1-1 )Y ... r;:-D H. PC ::'., 'li M I~L, 
_____ ..:o. _________ .... ____ ,~ .... _ 

",. - ~-----.-- ..... -.,-, ..... - ... ~ .. ~-,--"-~,~. -----.. _ .... " . ., , - -.-.-- ~--~.~ .--.----...-

Fruita/olant IHol1 15.13 13.01 13.28 0.85 6.75 26.31 12.29 
CD (p .. 0.05) 7.66 5.90 

Locules/fru1t 0.5 0 .. 5 0.5 0.' 0.4 0 .. 6 0 .. 5 0." 
CI, (p -0.05) 0.18 0.19 

YleL/nLnt (~) r).564 f). 560 0.452 0.)70 ',"1.068 0.184 0.735 0.152 
c."I:> (p -f).OS) 0.268 0.156 

Pl<t.nt til'!ti(/ht (em) :'. ~ 20.5 3.6 13.00 11.8 2 .. 6- 10. ;:10 11.8 
(."1) (P ,. 0.05) 11. ';!3 " .94 

Days t:o flower -2.5 -1.4 -1.4 -1.2 -1.2 -1.3 -1.2 -1.83 
cr- (p -0.05) 1.24 1.50 

Dayf'. to fruit set: -'.23 "l-.S8 0 .. 14 -1.85 -5.13 -2.87 -0.38 -0.22 
CD (p -0.05) O.S-~ 2.26 

D.eyr-c to first: h:.rve5't -1.00 3'.04 -l.oe -13.28 -2.69 -10.91 2 .. 03 1 .. 32 
CD (p ,. 0.05) 4.19 3. of.2 

Frt,it weight (9) ~ c: t:t. _, 14.6 17.5 10.1 9.2 12.0 7.4 14.3 
C" ... iF' -0.05) 0.32 0 .. 44 

_.-,. ---- --
Gen. - G.,!'I-er·t ion 

M "'" Hilss 
PL as Purellne 

ssr • s Ingl"! E:eed f\o!!~C<::?nt 

5[:;1' 

]0.97 
11.43 

0 .. 5 
').35 

1.052 
0.460 

9.93 
8.72 

-2.79 
1.34 

-1.3~ 
f).55 

-1.09 
2.:;;6 

13 .8 
:1.34 



y) Days to flower 

Sarlin.s8 In flC*tll"ill9 we. obeen" for all the 

.election _tholl:'" in all the oelMrgtioftlS. In the firEt gene­

r",tlon MUS .election had the hlohest 9,;:,10 (-2 .. 25) anCi in the 

thiJ:tl qeneration SSE) •• lectlons ha-' the hl'Jhast 9<l.tn (-2.79). 

In the seconi generation there wee GO eignificent tifferenee 

811lOftg the eeleetiOD methods • 

.,1) DaYE. to fruit set 

The rei! J..i8.~' genetic Qi:i;iD for 'rlUI"'el1ne 2ln<:; S,;;~) sele­

ctions wer~ ftegat1v49 in the EeeoA<' and th1%'d ge08ratioD8 but 

ma8s s~lection baCi l)O:!;itl"~ .and negative Yelues in tha third 

and first venerations re~pecti"ely • 

.,11) Daya to firet hitn •• t 

77 

tmo s.Lectione: ba~ neqatiY • .,alueF ln a 11 th~ genera­

tions. "uu: anr" ~JUrelin ••• l.ctiens had neg ... ttve ~,nd 'OOPit1Ye 

nlues tn the .£!econd a~ thil'd generatl)ns A£,'ecti.,,,,,ly. 

vill) 'ruit wei9ht 

The -xi_us qenetic 9aln _e oh&~rved iil SfJ) .e18-

cti!)na in the f1r~t an'- secone gener<.>tl()ru;. PU:r:'-ei1nes Mr" the 

highest value in th'l'l thirc gl!'nttrf;tion. The "~.l.ues for .5.:.1; 

.elections deere.sed frODl flr~t to t~>lird ge ·JotIrdtion. 

c) Realised herit6b1l1ty 

The r8-a 11ee(; heritability for 1J"Or1OUE ciu.racters under 

.. as. punl1ne ClW] bSP <ore ~1Y_ ill Tabla 6. 



U Fruits/plant 

The IRiixlmum ret> 11 st)('i heritiCb111ty wa~ obt i nef! under 

maes seJ.!!etlon 1n all the thr •• generGt1;H1S (0.65, 0.48 an<" 

O.9S ret; ":I<9ct j, v~~ 11") followed by pur.line (0.32) in the first 

it) Locules/fruit 

!Q;.;i as in <: 11 q~ ner'" t 101'11. (0.65, 0.78 .: ~ O. 6S) f ollO'neC! by s~n 

in the secon{' {O.36) an' t •• irt< (0.30) q~der..tt1:n.. Pur.line 

i1i) Yield/olant 

Maximum red11aiec~ heritability wcU ob1""!rv~(~ unrlfJr 1MflS 

e.lec:t1on in .ali genen't:tuns (0.S4, 0.35 400 0.70) foll.owed 

tv) P.i.ant hi9i9'ht 

78 



'table 6.. Rsa11;:.oo her1t.:..bi.i.lty for ViorlclUs vl!g'~tat ive end eco:nomic charactt:"!rs 
under ·afferf!nt E.elt!cti,)Q JIk!l!thoCs 

______ a_· ___ · _________ --. ___ • ____ ._ .. ----_ .. -- ---.-
Gen.'!": Gen .. I1I -. ---_. -----------

PI. PL 1'4 PL 
---.... ~---~--,.-...--~-~-,~--.--------- .... ,-.-.-.~ -~-.... ,--- ---_ •. _-_ .. --------

'ruit../ plant 0.65 0.l2 0.21 0.48 0.02 0.14& 0.95 0.40 0.63 

LuC'ules/plant 0.65 0.)0 0.30 'J.7a O.~4 0.36 0.65 O. ,,4 0.30 

Yielf!/ plant 0.54 :).25 0.20 0.35 0.03 0.08 0.70 0 .. 33 0.47 

P'&'«:lot hl!l'1ght 0.61 O .. Go 0.1" J.3v 0.31 0.\):1 0.67 ().l'.1 0.33 

DCii ye. to flower (i.S9 0.14 0.14 0.26 0.12 0.13 0.28 0.18 ,).27 

Days to fruit set O.OJ -O.O~ -O.~Jl 0 •• 4£ 0.40 0.20 -0.1')5 0.02 i~l.l 0 

llaye tt) fir!:.t herv.~t 0.17 -t).6S"1 O.O~j l.lO O.ll 0.':14 -0.35 -0.11 u.09 

'ruit weight 1.14 1.1~ 1.41 1.8 0.74 O. '7 1..30 1.15 ..• 94 

-----,-------- --------.-~ .... _---------------
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v) T"8YI!: to flower 

'the re<:;.libeO heritability for daft: to flower '\It&t> low 

unear all !'eleetion saethoC!e in all the t.hree generati,:;ns exeeot 

mae. F.eieetion (0.58) in th~ f1r~t generGtion. 

vi) ucys tu fruit s~t 

Only a very low re~l ;.i~~it(t heritability 'Waf' record-' 

un('~r t~);!! .four ~thot'h in all the genert.'t ions. 

Of all the thre~ Qe~~r~tione, only in the eeco~ 

oo~1.ttv.. In the th1re gt!n.tra t1on, .fH3S and ::rur~line he(~ low 

viii) ~ru1t WQight 

S',·lectl:tlR in the E'?CCf'F qeneration (0.74), .11 other aelactim. 

c. S4'tlectl:'rl ... fflci'!ney an(! r~.11e.'; genE-tie g.ein thro'Ulli)h 
t. r,..: i tv \ fH' lJe 1 tl!Ct ion 

1. ael,:.tiYe effiei.eney nleti8UreC in twrlOS of ~ .... 
;)er:f Ot1lk~ nee 



f:ifjyr: t(> flcw~r in th~ fir~t generation, cJeye to fruit flet in 

th~ !!!'!cond qen~rc::t1 cn, days to fi.r!1'-t horvS.flt in the secortr' err 

~'elect 10M baef!{) on t.he trait ct4Ut.iinction 'i 1.2.4 recor{;e(! 

t~l"" hlqhe"t numoltr I.)f lccu.i.es/frult \4.2). 

:'-' elect i r.;ns b6sec: on the tr ... 1t (.'"Ol",-,.l.H,;,t:i., '" '1' 1.41.3.4 

reEultec in pl nt .. 'W1tn the ft'lortel:t numoer of CCi.ys t~) flOW'~ 

(5';:' dn,,.), closely followeC£ by '1'1. No (l1gn1(1<: nt c:ifferenee 

waF' obt::~rv~r:: among 'l'1' 'f 2 , 'f 3 , If,.Z' "1.3' '1 1 • 4 , '1'2.3' '1'2.4' 

'1' 1 " 3 # 'f 1 1 ~ ~ ni' " ') .~ .. 
...... • .iIf 4.~:? •• 

c) H:,ys t.o fruit F>3t 

~';,.lect ion'" he e~ on the trl'lit cOft'lb:UlQt: i(.,n '.C' 1 .. :3.4' 

'1'2 ~ cil.\fl '1'1 I 3 A toe":. tn:.?' ~hort.:&t num~r of (!~ 'Iff, (58 ~::,ys 
.~., .-- ... 



---------------- ---,------------------ --------------
'rut t f' / pta nt Locules/f rult 

----------------................ ,-.. ,-.-~.--,.---~.<-----,.----.,..,.---------.---
0.1 G.II a.III (;.1 G.II IJ.l11 G.l G.I! G.III (;.1 G.II G.III ---_._._------- ------------~------ --_. __ . -_._---_. --.... -----

28.27 
24.60 

19.87 

22.73 

l6.87 

23.27 

30.00 

29.00 

21.87 

9.73 

12.60 

9.60 

10.67 

9.g1 

17.60 

9.90 

16.20 

11.11 

27.60 10.47 

22.41 14.00 

21.33 11 • ':'- 1 

17.33 15.20 
21 • ;2 7 ~.~ • 5> 3 

20.87 10.21 

45.13 

55.60 

52.87 

39.1) 

46.06 

.'.20 
48.13 

43.87 

51.00 

44.87 

53.06 

40.60 

51.73 

.6.67 

42.67 

3 •• 

3.9 

3.8 

3.9 

3.9 

3.6 

3.8 

4 .. 0 

3 .. 9 

:1" 0 

3.7 
1.9 

3.5 

4.0 

1.5 
3.7 

1.7 
4.0 

1.6 
3.8 

3.6 

3.8 

3.8 

3.6 

3.a 

3.9 

4.0 

3.8 

1.8 

1.8 

3.5 

l.a 
4.0 

4.0 

3.7 

3.7 

3.7 
.iI.1 

4.2 

4.0 

0.811 
0.73A 

0.680 

0.757 

0.812 

0.703 

O.~58 

0.9)9 

0.721 

0.&16 

0.765 

0.ti13 

0.510 

0.606 

0.263 

0.37' 

0 .. 251 
0.30) 

0.210 

o .41'~ 
0.29) 

0.446 

0.298 
0.30'7 

0.362 

0.307 

0.402 

0 .. 24 J 

0.35\':-

1.584 

1.907 

1.857 

1.337 

1.559 
1.456 

1.543 

1.755 

1.765 
1.449 
1.610 

1.31G 
1.620 

1.813 

1.589 

-------------,--.-.---,,~-.-.--.--------.. , ---------
co (I> - 0.05) ~.5l 6.60 12.17 0.49 0.47 O.J~ 0.333 O.16u 0.430 

65.80 67.20 75.80 

63.9) 70.10 '5" 23 

66.53 6B.IO 80.97 

68.';>7 65.20 71.23 

63.~3 73.70 66.57 

64.90 59.83 72.70 

68.37 69.13 79.07 
67.33 64.23 76.61 

62.31 69.13 82.57 

67.93 62.53 11.00 

63.67 61.87 80.93 

71.07 73.73 75.70 

60.~3 67.30 73.57 

66.70 58.B) 74.87 

64.30 68.63 76.70 



'1'8b18 7. (contd .) 

~-----.- - ,... --_. .-~.-- . . 
Day.:., tv flower i.>ayfi. to fruit: Fat Deyt: to l_t aerv.at J'ruit weoight 

.-..... ,.~,,-- - ---- ._-----
G.I G.I! G. lIT (;#. I 'J.I! 1..;. III i::; • I "J.l1 G.rll G.I G.II G.III _. 

'1'1 60.33 51.53 53.07 7.',.53 66.00 70.07 102.53 96.33 '16.27 37.7 34.3 43.3 

'fa 60.60 51.47 54.00 71.07 Eh.OO 7e.lO 105.07 ')6.13 ~6.21 43.1 42.9 4~.O 

T3 61.73 51.47 53.47 71.47 63.00 10.60 102.73 9&.27 ',id.93 49.0 35.4 50.2 

'I" 4 62.53 51.33 53.67 71.20 63.00 71.00 108.27 94.53 97.87 46.7 32.1 43.1 

'r1• 2 60.73 51..80 54.07 70.93 62.33 71.13 103.13 95.33 100.40 3'.1.4 27.8 42.1 

If 1.3 61.27 51.00 53.53 70.87 66.67 70.47 105.07 92.80 ~.;8.40 42.5 30.2 42.8 

'f 1.4 60.40 51.67 54.13 71.3J 6~.40 71.13 106.00 ~o.'J3 100.47 40.6 35.4 43.1 

"'2.3 60.93 57.27 53.47 70.93 61.67 70.87 103.40 02.93 ';18.40 52.2 50.0 58.5 

,. 2.4 61.53 51.ll 53.67 70.93 65.33 70.53 105.87 93.07 ,:;;7.67 49.5 33.6 46.7 

'f l • 4 61.20 51.20 53.93 71.20 62.33 71.00 101.00 98.20 100.00 38.0 40.9 45.3 

'I' 1.2.3 62.07 51.33 53.93 71.20 64.13 71.13 10~.47 9ts.80 98.21 39.9 40.2 44.0 

'f 1.3.4 hl.27 51.53 54.27 70.80 58.00 70.93 104.73 99.20 99.13 40.4 33.4 42.3 

'I' 2.3.4 60.47 51.53 53.80 71.07 58.00 70.01) 105.67 9;:1.87 98.60 39.2 36.7 48.9 ,. 
1.2.4 61.93 51.60 54.73 71.47 6b.67 11.07 107.6' ~§~.~t • 11 98.60 38.8 37.4 56.5 

'I' 1.2.3.4 SS.67 51.33 54.40 70.80 58.0G 70.27 lOJ.2~ 10}.07 99.00 43 .. 4 44.4 55.2 

- .. --... ->-.---..~-.- ..... - -,-,,--_ .. --.-.. ---,,-.,,---.- .. -
~x; (P-o.05) 1.44 0.52 1.03 0.69 1.96 0.96 S.37 4.63 2.39 0.461 0.62 2.28 

~--""""-'~'-' 
. "' ...... ~ "'~""~=-- .,.,""' ........ ' -,-.---,,~- -'-""-"''''--' ....... --.----- __ ._ -........ .... , .. _, "._ ............ 0'""_,._._ ... __ . __ ... ...,_· ...... 

\...-1. • G~n"ration 



combination '1'1.3 and "2.1 (91 &aYE each) which were on l)al' 

with T l , '1 2 ' "'4' '1'1.2' "1.4 and ".f1 • 4 in the eee:)nQ gerv<.>l'l.!tion. 

In the thircl Q1'! I lSr.:<!1t1on 'i 1 ,;and '1'2 ~elect!onp re8ultee 1n the 

!9?:.rlie:"t)l.:-.nt to harv.~t (96 daYI') followed bV 'f2 • 4 US de.y.) 

an( these w~r. on par ""l.th selections: bael!d on 'l'3' 1'., '1'1.1' 

'1 2 • 3 , 'r 1 • 2 • 3 , '1'2.3.4 and '1'1.2.4 • 

• ) i'ruit weight 

~electlonf bae~o on T 2.3 belr:! the maxilllW'll fruit weight 

in all qenf!:;;'~tionf.' (S2.l, 50.0 and 58.5 9 nf;gectiv:;;,.l.y). Tile 

trcitwiee ~electi()n '1'3 (4~.O 9) and ,. .l.4 (4~.S g) in the firE:t 

genet'ot1on iJOO '1'1.2.3.4 i44.' 9) ~nd '1'2 (4l.'j q) 1n the aec:ont'! 

oen.ration i2ft' '1'1.2.4 (56.5 q) and 'f l .".3.4 (SS." q) in the 

third generation W$re fU;Jerior in':>erform."nee. No d1ff'!rence 

waf' observe among 'f2 • 3 , 'r l • 2 •4 and 1'1.2.3.4 in the bliJ:d 

generatIon. 

2. Inter_etien effect 

dDl~ tr~itwi.e selection 'W8~ ey1fhlnt fer:)lant height in the 

f.>8C!t.:;nd gener<'.lti0n, days t,;. flower in the flr~:t ~4e.ier",tion# d.,.. 

to fruit eet 1:, t;lfS f' aeon<: and thirCi geaerat iill&, dayf. to fir~~t 

hcJrve£'·t in th!l! ~ ;~c:on6 9~nerQt 1;;:)(1 ( .. ne fruit 'Weight. in all. the 

qene!:tlti!')na (If.bie 8). 

a) Plant heiqht 

In the Sl'!cond generatlo(, taax1ft1Um olbnt height weB 

observed fc~r Y)UrelJ ne e~"!.l.ect1':.'n i)8Iil~( on '1'1.3.4 (87.5 em) 



ffJl1ow~ by mafffl eelecti,)n Daset' on'1"l.a (82.1 cJa) t:~;.'l~· ;::,i) 

selection basee on "1 (71.4 em). The ~w~rfest !,l::'ntl' were 

OUE;,'rYec for rr1 •
2

•
4 

unt'er !,. '0 5eiectL)n (51.1 em) foll~·~1 by 

tUCit untcer ra,E£ l'$ekect1on (54.9 em). P.:i."H'lta were r9.l.iitive1y 

In the f1re:;t gen4r~.ti<>n, .:un sel\,et:i,n baset"! on ,., 

arx3 '1
2 
w~re th~ eorli.,!!t to flOlMr S8 "'N 58.4 it';;V1: ra~ne(:-t:t~ly 

foll~'ge by T 1 .;l.3.4 (5~~.a "ays) alV' were on ~').,-r with each 

oth.,r. Pur>!lin,,= pelect11nf:' l::i8se<'! on 't 1.4.3.4 were the earliest 

to flower <59.2 '""Y') followed by 'f t • 3 ~M '.t2 • 1 •4 (60 (,nd 60.2 

r<.~ys r(!~')ect. i v'?ly) f.Ul! tI18F:E! were on ,:>ar with 8C.\ch other. ~",;.:J, 

00£.( on '1'1.2 (58 days), T 2• 3 (6f'.2 dalY'S) ,',nd "1 1 • 4 •
3

• 4 (60.4- d" .. ys) 

ower" ~. i1nirieantly !':1fferent fraa ot:here .. 

The 8~lectionE bafiec' on tra1te '1'1 ant; 'I' 4 had the 

short~et numb~r. of f"~a1s (Sil.O ~·nd 58.4 reJ '~cttv~.ly) t'" flow~r 

CQIIU)iMtJon If 2.3.4 i.tid not ' 1f f~r Figolfie,. nt i.y between mass 

ane')\lr.lln~ cnr.1 <~,ure11ne and ;;;',.1;,. 

OOSEt<~ ")n -r ~, '1'", '1'3 ... , 'Il ... , If a 0<" '1'1' recorded the 
~ • .• .3.. 2.3.4 .~.l.4 

ehort!!:,t numi:.;~r Ot dayt-' (58 days each) for fruit. set. S~:l> 

selecti'M ba£~, en T 2 • 3 , T l • .} ... , 1'2.3.4' 'l'1.~.4 ani! '1'1.2.3.4 

aleo ha(ll the SCll'M {:W:~'iti,_r' for fruit. EJtt. In the thirc' 



gener.aticn ulY}et· t'Da$S, .election! b.e~et~ en T, <ltV "£'1 ' " J> 
oil • .s. • .) ... 

W<!trll the tJi;i!r lie~t t.o fruit set (70 t::"t.f~y! '1tF~eh) follO\"~ h..., 
'1'1.3' '1'2.3.4 a~i 'f 1.J.4 (71 d~y,,: ;!;"ch) I whtt::h were on-K,r 'idth 

~ch ot.her. [,'!!l.?ction"· haf'At"'" on 1'1 to·;k 6" (lfVFI, follr.,.':~ }-y 

'1 .. , "3 anCi ", 3 (70 r""c yf~ ",·~eh), 'f"l 3' "·3 A' '1'2 " 4 tJnd '1', 2 . 4 
~~.. ... •• •..• .I. • • j. 

(7. o<'ys ~,~ch) un('er'>urellne. "1' '1'2' '1'3' T 1 "l' 'f2 • 3 , T 3 •4 , 

'1 2 • 3 • 4 ,,~nO 'r1 ,,-, • .:t.4 Were on ;>cr w1~h each other. Un6er s; I), 

se~ctl ~'nE': hl,stld nn 'r 4. 3.4 w~re th~ erlrlH~~~·t to. set fruit 

(6') ('isys' f"llow~ .by fJ.,. T 2 a~ ,. 2.4 iHY' these w~re on. '"'Iar with 

'!tach. other. 

Tn<;::i £dJ.ect.ioUf' tri6.sec!l on 'J. 2.4 anr~ '1 2• 3 under s 3 wer. 

the eorJ.iellt (Etj ond 7("1 tJ""YfJ r.s~,.ctiv;:')ly) which ,,-,ere f 19n1-

In tile t;econd qeoaretif)n .es f~J~cti..:.mE b8~e6 :-:)n'1'1.2 

800 'fa•4 were the ear11e;;:t t.;, f1rt:~t hi>rvef't {86 d~Y5 each) 

followe('l ~0y ti'lOH~ b<:4s1}:l Oll T 2 • 3 ~n6 1'1.3 (d (!.i:,Y!io '».ecn). 

f.'lu:~ljne fel.l.fcticn~ baf:~' on '1'4 ani; '1'1.3 h4 dbyf' ~ch) follow~ 

by '11 hoc VCi}1Sj .. ~nd"'2 (07 ('i,':;ye) aoo S~; selection!' ba$ei1 on 

'.i. 2.3 were the ,~ar J.1ert to hi.:rrveet (99 i:Qy~) foll.o"u~ Ly taos. 

baeec on "1'2.4 (:.1 «<:;1'') ""or; '1'1.2.3 (~2 ~.il!) CJn( th~f·e vera not 

Big-attic ntly different. Eel.etlanff based on '1'1.2' '1'2.3' 'll.4 

ane "1.l.3 took few.r d",ye tt) harvest untl~r.nuuIE aM s .... \ raethad •• 



'I'<'~ble s. Neon :>~rtQr.n~ of"roQ'~nies t1evelopad throuyh t r~j tvisa sel~1{;..n 
un er t bra'? :;;~ lect: 1 ,0 ~t: hoc £ 

-------.-----,----,-~.---~-. -, ---------~ -
--..-_--_.... ~-.------- .. ".,. ..... ,--.... ---~ ... --- ~ ..... ~----------

Gan. I Gen.III -.---. ..- .~,' -.'---,._.-- ...... ,.. ----..... ...~~ -----_ .. .-..- ".~ .. ---,---,>~-- ... ~--....... -.. --, ... , .. - ... ~ .-'--.--~ ... -... "....-.....-
14 

33.8 25.2 25.8 14.4 6.8 

31.8 18.2 l3.8 13.2 5.4 

23.8 22.4 12.8 10.8 Bp6 

2).4 23.0 15.9 14.2 3.0 

)0.0 26.0 24 .. 6 8.0 5.4 

17.0 28.0 24.9 2'} .6 5.6 

3>1.2 24.4 27.' 17.6 5.2 

31.6 21.2 34.2 2i'J.2 10.4 

15.4 2~\ .6 24.6 22.8 3.0 
)0.8 30.0 22.0 19.4 5.8 

28.6 25.6 13.2 24.0 1.4. 

24.2 2S • .l 14.6 11.2 7.8 

15.8 17.0 1").2 2u.2 8.4 

24.4 21.0 Id.4 10.4 4.0 

20.8 23.4 Id." 10 .. 0 5.0 

----.. --,--, ... ".~.----.. ,-.~-.,..'-....-- .. -.,-.. ---, " 
en (p - 0.05) 

Meth~t!l x If'r~its 

Tra 1 U un,· er ~:: 1 f farent 
.. t;~. 

16.51 

8.0 

1::1.2 

6.4 

14.8 

16.4 
17.6 

6~6 

10.0 

9.4 

6.2 

16.6 

10.8 

11.0 

11.2 

9.8 

11.44 

43.2 56.4 
5" ~, ..... " 55.4 

46.6 49 .. 0 

36.2 32.6 

48.2 36.0 

52.2 27.6 

49.4 36.0 

41.6 34.4 

57.6 33~6 

4f;, ." 45.0 

50.4 43.8 

44.4 36.0 

53.2 54.4 

43.6 38.0 

57.2 2;1.0 

_-... .. , . ..." ... T ...... 

)'1.6 

5.!.2 

63.0 

48.6 

54.0 

61.8 

S'::t.O 

55.6 

61.8 

43.2 
615.0 

,(1.4 

47.6 

'-i.4 

43.8 

21.08 

---_.,--- -------



Table 8. (COnt.(~. ) 

-- . -... _._--
LocuLer:/fru1l 

-----' ... ,-_._-,. ..... ,. ... .._ .... ,.- .---_. - ,,-_ ... 
(~en. I Gen.It Ge::.lil -_ .... ,._.,.,_.-... _, ,-- .. _---_ .. __ ._. -

----~-

H f,.'L ~"~ M PI.. f~ ... ~D .M. PL S:-:lD 
... --- ,-_.- . • 

'1"1 3.2 3.7 3.7 3.8 3.4 3.8 ~.2 3.6 4.0 

'1'2 4.0 l.9 3.9 3.8 3.8 3.9 4.0 3.9 4.0 

T3 3.8 3.7 4.0 3.6 3.4 3.4 3.8 3.7 3.9 

"4 3.9 3.9 3.8 4.4 3.7 3.9 4.0 3.8 3.8 

"1.2 4.0 3.9 l.a 3.8 l.O 3.6 3.4 1.9 ~.O 

IJ." 1.3 4.0 4.1 3.0 3.6 3.7 3.8 3." 3.6 3.5 

'1'1.4 3.8 3.3 3.6 1.9 3.7 3.7 4.2 3.8 3.~ 

'1' 2.3 ~.2 3.6 3.7 4.0 3.9 4.2 3.'::i 3.9 4.3 

'f 2.4 4.0 3.8 4.4 3.7 3.5 3~5 4.0 4.3 3.1 

"3.4 4.5 l.9 3.6 3.9 3.4 4.0 4.2 3.2 3.8 

'.f 1.2.3 3.8 3.9 3.9 3.6 l.O 4.0 4.1 3.4 3.S 
If 1.l.4 4.1 4.0 3.5 l.a 1.9 3.6 3.8 3.6 3.7 ., 

2.3.4 4.3 4.0 4.4 3.8 3.6 3.9 4.0 3.8 4.4 

'l' 1.2.4 3.5 4.0 3.8 3.8 3.7 3.4 4.1 4.2 4.3 

"1.2.3.4 l.4 4.7 3.~ 3.b 3.7 4.0 4.0 4.2 3.8 _.- . ~ ... -
CL' (I' - o.OS) 
Methods x'tra1ts 0.86 0.82 :).69 
'1' ra 1 t f' ~er C iffer6'nt 
aet:hG4a 

....... _--,.---...- -_ ... _.,_ .. __ ... -....... __ ... __ ~~ _,._ .. e..<._ ......... _.......-. ____ ._ ... 
Is_~ 

(Cant;' .) ()C 
uo 



~.bl. 8. {C~d.) 

Yie lrl/pLuft 

---,,-----_. --------_. ----
(ten. I Gen.II Gen. III 

-----."~-, .. ---"' .... -------~---- ... ---~ .. ----~--- -_ .. -.-----_ ...... ----
PLr PL PL 3. f _ .... ----., --------_ .. --------------~--... . ,. -- ---.-. ---, 

1"1 0.,.14 0.959 0.611 0.435 0.174 0.17S 1.SQ7 1.738 1.416 

T2 0.893 0.595 0.736 0.491 0.181 0.441 1.9:aO 1.158 2.0~2 

T3 0.876 0.663 0.501 0.312 0.242 O.2or: 1.776 1.~O 1.944 

T. O. ',,81 0.718 0.571 0.457 0.100 0.369 1.368 1.1S6 1.488 

"] .2 0.944 0.768 0.724 0.,,47 0.16_ 0.399 1.360 1.372 1.946 

'1'1.3 0.418 0.852 0.778 0.1)3_ 0.16e 0.455 1.252 0.891 2.226 

T t • 4 1.025 0.705 0.844 0.483 0.184 0.207 1.288 1.340 2.002 

"2.3 0.864 0.827 1.125 0.688 0.318 0.332 1.4)8 1.376 2.4!SO 

'f 2.4 0.463 O. ')35 0.764 O.S84 0.980 0.212 1.570 1.254 2.472 

'f3 •4 0.890 0.887 0.671 0.540 0.192 O.18~ 1.388 1.336 1.622 

'f 1.2.3 0.959 0.937 0.398 0.650 0.470 0.38(1 1.572 1.462 1.1';6 

'T 1.3.4 0.630 0.163 0.453 0.384 0." 74 0.26;;' 1.207 1.546 1.178 

If 2.3.4 'J.430 O.53e;. 0.562 0.604 fj.~4S 0.357 1.410 2.048 1.41041 .,. 
1.2.4 

0.641 n.621 0.555 ;).301 f).154 0.268 1.576 2.216 1.648 

1:' 1.2.3.4 0.653 0.795 0.650 0.512 0.257 ~;. 291 1.760 1.396 1.608 

-"~ 

0) (P - C.05) 
MttthO-'s x'l'rilit* 0.576 1",,750 
'fraits under ,'i fferGftt 
IDet~s ------_._ .. --". -_ .. _. -- -"-"",-------,.,.- ~,-.-"'---------y-"-

(Cont:d. ) 



'l'abl. 8. (Conte.) 

---_._. __ .. _. __ ._-----
Plant height: 

_ ___ "~",'_'_N."_ ..... _", __ .. _.,,,,,_...,. _ ____ ,_ .. , __ ," __ . ___ .... ",_ , ..... -___ -__ ". __ ~_~ ___ ,,_~~. ___ " ______ .~_ .. ' ...... M _, __ 

Gen.! Gen.Il Ge' •• III -_ ... _- .- - . -.... , ........... _ ... " .. -......--' ..... ,-- ~ ____ " .. _ .. __ w-,._"' ...... _".· ___ ··_ ... < 

«~ -~-- ....... - ...... ---,,--.~ •• 
_'" T._ .. __ ~ ___ .. ~ _ - .~ ... ~---.--... ---

i'1 .' .t. "-,! L it PL !~ . Lt M PI .. Shj! 
~-.. -.... -- ....... ,.,...,.--.. -... ~ ---- """.--.,- ~-------".-- ....... --.. - .... ~.-~-"-->-... -.-------,,--.-.---.--....~-. ..--, .... -

'11 
72.9 67.9 52.6 7'-; .2 4~.O 73.4 78.5 71.') 77.0 

"2 6S.3 70.1 53.4 75.5 68.5 66.3 6B.7 68.2 82.8 

'1'3 5'.8 83.:l 56.6 10.2 71.0 63.1 86.4 88." 68.1 

"4 6'", .6 7:.: .. 7 57.6 66.1 64.3 65.2 67. ~. 68.6 77.2 

If: 1.2 7~l.8 62.0 56.0 82.7 17.6 60 .. 8 68.7 73.4 73.8 

T t • 3 
5":J.6 72.2 62.9 71.4 53.0 5::.1 82.0 61. 'j 74.2 

'1'1 ... 71.5 72.6 61.0 73.S 73.5 57.1 78.4 77.2 78.6 

'.t 2.3 65.2 613.5 6~.3 11.8 61.1 5:~. 8 7(1.0 70.6 90.3 

"2.4 56.1 74.8 56.2 67.4 71.9 66.1 78.9 81.6 81.0 

'I' 3.4 6$.1 7B.4 57.3 6S.7 65.8 51.1 15.3 74.2 63.5 ,. 
1.2.3 63.3 67.4 60.3 74.3 54.2 57.1 83.0 82.8 77.0 

T 1.3.4 6&.2 81.0 S)~.O 71.6 87.5 62.1 81.0 72.3 73.8 

T 2.3.4 50.3 72.1 SO.4 74.0 6J.3 58.6 6"3.4 82.6 69.7 

T 1.2 .. 4 61.3 81.5 55.3 54.a 70.4 51.3 66.8 92.6 65.2 

'I'l .', 3 4 • .t:. • 56.0 83.5 53.4 63.0 78.1 64.8 72.6 94.'-> 7l.6 

~--......... -,.-.-.. -,--.~---,~. - ..... ----,-".--~ .. , .. ----,.,-, ... ~-,-"--.. ---,.- .~-,- ... -----.. ".-, .. --,,-------... 

CD (P - (1.05) 
MethodE' x traits 
Trait. under different 

IBethada 

20.84 1':~.35 

19.51 

------------~--------------.- -,,-.-., ..... --.--~-.. - ._"'--- .--.............. ---_._._-_. ~---.- .. -



Table 8> {Cont:(l.) 

-_._._---- -_ ... ""'''' _." .,... - ,'", -' ,-_._- ....-.-.... -,-.,-,---,--.--... -~----" ... ----------.. ---- .--,,~-.,- ~ .. _-- ...... _." ...... -~--.-
Dayr to flower 

Gen. I Gen.II !Jan. III 
.~----" --... --~ .. ~ -----------



Tab 1. 8. <Contt'J.) 

":;en.l --. -_ .......•.. __ •.. _. __ ... _ .. _ ...... _ .. -_ .... 

PI. 

,. 
1 70.0 71 .. 2 7n." 

1'2 10 .... 71.6 71.i 

'1'3 71.l 71..0 71." 

'1'4 70.4 71.6 11.6 

If 1.2 70.4 71.2 71.2 

'1'1.3 70.8 70.2 71.6 

T 1 .... 71.2 71.6 11.2 

'l"2.3 70.8 71.6 70.4 

'1'2.4 70.0 71.6 71.2 

,. 3.4 70.8 72.0 70.8 

T 1• a•3 
71.2 71.2 71.2 ,. 

1.3.4 70.4 71.6 70.4 

'f 2.3.4- 70.8 72.0 70.4 

IJ'1.2.4 71.2 72 .. 0 71.2 
'f 1.2.3 •• 7~"'. 4- 70. 11.2 

Gen.!! Getn.IIl 
.~_" _____ ~ , ...... -.. ._,e ___ . __ . _, _ ... " .,"""'. __ ,, __ ,. __ + ____ , __ , __ ,_ .... __ -.,.. .._. _. __ 

PL $,'D 

71.0 58.0 6 >.0 

67.0 71.0 6';.0 

58.0 58.0 6 .0 

5a.o 50.0 69.0 

71.0 58.0 53.0 

69.0 73.0 Sd.O 

71.2 58.0 58.0 

69.0 53.:) 59. f) 

67.0 se.o 71.0 
58.0 58.0 71.0 
(, .0 58.0 6ti.O 

S8.0 sa. " 5~.O 

53.0 58. &13.0 

6 i::,. (~ 73.0 58.'1 

5.J.O 5° . -'. :;;·~J.O 

72.4 

71.4 

72.4 

70.4 

72eA 

70.6 

71.4 
72.0 
71.4 

7:l.0 
72.2 
11.4 

10.6 

70.:, 

70.-1 

PL 

6}.O 

70.2 

70.2 

72.0 

71.4 

70.2 

71." 
70.6 

71.4 

70.6 

71.2 
71.4 

70.8 

"2.0 
70.G 

Eii.B 

69.0 

6·'.2 

70.6 

69.2 

70.6 

70.6 
10.0 

68.8 

70.-1 
70.0 

70.0 

b8.6 

70.-1 

-...- ,",,--.-".--.~ ' ..... ~--.... "' .. ---...... " .. '- - .. ~.".". ,,- .... . .... "., -~ , .. '. 

Cl) (p • 0.05) 
Met node x TJ:'.,1tF. 
"r~;its unc,er tHffere!1t 
aetr}OOS 

--_."--------" -

1.19 3.67 

3.68 

1.66 

1.11 



'table 8. (Conte'.) ----------- .. __ ._-_._--- -----
Days to f1r!'t nervest 

.--~ .. ----~,-.--, •• -..-,--------.-.. ,. ,.....-.~ -,_ .. -.' .... _-_ ......... ---"'-" •. - ...... <, •. - ...... ---~---.----. ',-.- -~ - --~ 

G;3tn.I aen.III 
.. -.~ .. -.. ---.--- .. -----.---- ---, ---.----.-... _----_._--

PL PL 
-- ... ,. .. -'--,~ ... -, ... --.. , ._", .. ,.".--

Tl 100.6 107.2 ·:hi.S ;;6. a :>;.<5 .. 6 ·~6 .. 6 1~Y;.4 ~4.::Z q4.2 

'I'2 101.0 113.4 100.8 92.0 t;6 .. , :F).6 lOO.!) ')S.8 93.0 

'I' 
1 

}l3. a 103.2 1~6.:.l 9::".8 ";.6 '-eli.) ... 10'.6 "J::i. Y8.2 

'1'4 101.2 11&.4 107.2 93.0 '.14.4 96.6 {)7.2 ::;9.2 97.2 

'1'1.2 ,:}d.~ 111.6 99.0 86.0 106.6 93.4 100.1:'3 101.8 SH.' 

T 1.3 ]06.0 106.0 103.6 8tJ.O 94.4 J5.0 97.~ 101.0 97.0 

T l • 4 
10(.:1 112.4 101.6 90.4 lCJ6.ti '~!l.6 1,}.).6 99.' 101.4 

'f 2 • 3 
";'8.4 114.6 :;,7.2- &.6 101.2 8".0 10'). f} 100.0 95.2 

T 2 • 4 
48.4 116.8 10.2.4 86.0 lO.l.~ :-'1.0 97.4 1')().8 ~!4 .8 

'1' 3.4 99.0 107.4 ·j1.4 ;;4.8 105.0 '}4.8 102.6 98.6 98.8 

T 1.2.3 109.2 .106.4 lOG.S ~~.6 )12.0 91.€I 100.4 j8.2 ~6.2 

T 1.3.4 ]02.4 1i2.2 ::;9.6 91.0 111.0 ~2.H 99.8 100.1) ~47 .6 

If 2.3.4 lOl.i3 112.8 102.4 ~4.4 104.6 100.6 100.0 100.4 %.4 

T 
1.2.' 

104.4 112.:': 105.8 ;-~ .4 105.' ';iu.6 ';'8. a 10').4 <~~': .6 

'I 1 • .2.3.4 100.0 106.4 ]00.2 -'5.6 112.0 95.6 101. f; '19 .. 0 '~6.4 

______________________ "' .... _' __ • ... T .. • •• __ ,_"' ... __ "'_ ..... __ .~_. __ ..... ,..._.~, • __ ._ •• _,, __ ,._, ••• ~ _, __ • __ ... ~_ ..... ___ "' __ _ 

ell (P.. o. 05 ) 
Methoc~ 1\ Tnitt:. 
"roltt: un, er rifiere,lt 
_t.hode ------_ .. ,-_ .. _----- -------, 

8.02 

9.23 

4.l3 

--, ... _---_._----_.-;0- _. ______ .. ~~, __ .""__ .... 
(Cent., .) 



Table 8. (conte.) 

----- -----,. --'--"~'-'------'--'--"'--~'. - _. -- -.. -----'--.---~-- ... ---.---.--~,-.----

....-.-' .. -, ... - .. "'-~ .... ,~ ••• ----..... ~~.~ --- - ..... -.----... "~,>- .. -.- -.- ",-",""- --- ... ,--~--,-. - ---....... ~-,,~-......-.,- ...... --~-.- ... ~ .. _ ..... , .. _-,_.-......... 

'·Jen. I G'!n.li Gen.l!! - .. ----~ .. .".,-..... ~ ".- .. " ..... _. ... __ .. .------ _ ... _ .. , .... _----,-,---- ... . .. _m 
~ PL S ,~. H PL 0 .M. PL ;,:.' 1'. 1 ... , 

.. -..-..-.... ----~ ,.--.. _--.-.. --... .. --- ~ _ .. - .--. .. ---- .. ' .. _. , ... '-' _._---, ... " ...... ----,--.~. 
.~~ __ ... _9"t- .... _._ .. , - . -.....--"" -- ".~~-" -...,..._ .. -"-.--.--<'~ .... ., ...... ~- ..... - .... -.-

'I 1 34.7 48.6 30.0 50.0 24.0 2':3.8 .du.S 33.2 48.3 

" 2 
28. -) 4=..5 S~.O 51.2 3') .0 47.5 48.6 SO.5 47.9 

'3 4';;'.3 3S.1 &2.0 32.8 46.0 27.5 50.3 54.8 45.6 '. 40.1 52.5 4/.5 3; .3 J6.3 2;l.7 40.0 40.5 40.3 

~1.2 40.8 2<;.8 47.5 31.4 25.0 27.0 33.7 4Q.3 4b.3 

'r 1.3 33.3 4,.,.5 46.7 32.9 25.0 32.7 4 i.8 43.2 43.3 ,. 
1.4 

33. :$ l~~ .3 5".5 33 .. 5 ld.8 44.0 35.7 45.5 49.2 

'f 2.3 33.7 56.0 65.0 42.3 40.8 67.5 55.6 58.0 62.4 

'1 2 • 4 33.3 63.1 49.2 40 •• 31.4 2a.6 45.1 46.6 57.8 

'1 3• 4 18.8 34.1 41.1 1--'.1 50.0 .0.0 3{J.6 43 •• 52.8 

If 1.2.3 42.2 45.7 32.1 30.7 30.0 54.0 47.1 42.6 42.0 

T 1.3.4 
2{:t.S 35.6 ~6.1 25.1 45.0 30.0 3'.1.0 50.7 31.3 

if 2.3.4 ll:~. 2 45.8 36.2 27.2 13.0 5 .0 3.J.S 54.2 53.3 
T 1.2.4 34.2 44.1 )'3.0 ]9.3 45. 'J 2u.1 51.0 6,.7 49.1 

T 1 • 2 • 3 • 4 35 • .c 45.0 50.0 31S .. ':I 40.3 5".0 "3.7 12.2 4=' .6 

----~-.- ... ,,--.. - .. --.--.. - .... -_.,-------------
C!', (P - O.OS) 
Met i1Odl\: X !'ralte 
'fraitl!c! unr'er "'lff.r'~nt 
.. t.nOds 

0.80 

0.87 

---------------,_ .... _-------_._---

1.07 

l.ll 

---_.-._-----,-_._--------

3.96 
4.07 



tit) .tru1 t we iqht 

The ~.~;lJ ~electionE basec on '1'] an(' '1'2.3 Mc; r,igntf1-

c' nt ly hi':;ller fruit "u~ 19ht, follO\ol'eC by thof.~ U1'\C:~r Jt'laflfS and 

.. t select iOrlE bo£":,,t on t; 2.3 recorr"'e6 ~he htqht9~t fruit weiaht 

(67.5 g) follow~j by '.r 1 • 2 • 3 , '1'2.3.4 ClnO 'f 1 ,,2..3.4" Pure11n. 

seleetiOtlE bCi,;",:,: ~Jn ~ 3.4 bl:lC the maxi.mum fruit weight (!to 9) 

follOl·"ef' by 'l·1.J.3.4 ;ant. 'fl. Me;': peiecth:::nr", bSFeC' on "2 had 

the IBaximura fruit we1.qht (51.2 q) folieve<" 'by '1 1 and T 2 • 3 -

In the third qe~rdtion, !Nre.l.ine selectIon b;aped on T 1.l. 3.' 

r'!c~.1rO~ the highef,t fruit weight (1l.:l g) followec~ bV"1'1.2.4 

(6:.7 q) ~nc; "2.3 (SS.O q) (Plate-XV)" Unt1er' r method, 

£electic'nf' 'bae~ on '1'2.3 recorded the h1ghe~t iruit weight 

(62.4 g) followe6 bY"2.4 (51.8 g) and 'f2 • 3 • 4 (53.] ;). u.v;er 

l'AGSS eeleet1(,n method, ~eleetions baser=: on" 2.3 ~( a fruit 

weight of S5.6 q fo",J.owed by t'1.2.4 (51.0 g) ~~nc1 '1] (50.3 g). 

Select ions lJan!!<9 on '1'2.3 bad $1qnific~nt j.y hiqher fruit weigbt 

under .S<t~ in all the three qenerati'..)M (65.0, 67.5 (-"nt' 62.4 9 

res')I8ctively) compared to those under either maSf! or .':IUreline 

1. ite~lis.6 genetic gein for various traitvi&e f"electina 

Felections ury,ieC' ma.H, ''lUre11ne anC\ 5;1' iuetilod!o <.Inc! .J§.[ U 

resoonf5e to B~l.ctions are pr.s~nted 1n 'faol. 9 an, 10 

reF oect 1veJ.Y. 



it) Fruits/plant 

In the firE:t 9~ner(ition, the rasx1taUlD realised genetic 

gc:& in va 5:. Obt,<'.4 ineci for IDa E' f. sa leetlons based on '1'1.4 (2':.91) 

followeo by tnCFI";l be:;ei" on Tl aJ1ll 1):2.3. Purel:ne selections 

~8eC ~)n '1'3.4 rect):rde6 the ma.x.iaum Qain (21.71) followed by 

'1 2 • 3 ann 1: 1 •• - Uno.r s r" sel.ectione bas...a on '1'2.3 bad the 

Jlktximum gc.1n Cl5.~) followed by '1'1.4 d'l'. T l • I{.l th-a second 

generat ion, ~se: sftlect i<.H'''S 0a8ed on T 1.3 (24.75) hac thlt maxi­

mum v4f.lue followed by ":'2.3.4 ~nt:: 'I'1.l.3. UnderlUr"-'ltne 

'n1.Jct.i')n th~ tI..;.it COrR,i,:in.:::t1on'I;l.3 (5.55) W':If' followed by'I'3 

.;;,nc '1'2.3.4. f; l' Eel,'!!ctionft ):;ae,,6 on '1 2 record~) the maxi.­

qauetic qC:lir. (14.35) follCM':'~ by 'I'1.3 ar~ 'f'1.2.3. In the third 

g.!l~r<.ti'::rn !IlCJSf" ~el':'ct i;me based on T 2.4 'ba<f' tne maxi" gain 

(35.74) fol..loweC by 'r 1 • l • 3 ... -wn<'\ T 2 • 3 .,. Uncer ,:>UreU.M method, 

!!!9J.~cti 'nt, va!;;'e\} on 'I'l (lel.54) wat:: follO'lillei.1 by '1 2 &nf" '1'2.3.4 

an<" uw;:'@r ;~, T Eal~tion "1'1.2.3 ('3.34) va.,. folL'.,,,,,,cod by 'X'l 

2..nc '1"1.3 d..:'IC '1'2.4- The'igr: a r.E1~nfce to select! Jri waE the 

hi9he.::t for thE: tz.-,it eombirt,;:.t:ion 1'2.3 in the fir~rt ClHli.~ ~econd 

gen~rations (20.71 anfi 11.35 ref.t").ctiv~ly). 

b) ~1Cules/fruit 

In the f1r~t, qeneratian, under _au rR~t.hot!, maxinn.llll 

genetic ~rF~:i n Wii~ obteJ.nefi for th~ trQ it cOlftC)incti~)n '1'2.3 .... 

(0.9), followe~ by 'f2 .. 3 iJOO 'l'1.3.4. S.~ectionf bated on 

'11 •
2

•
3

• 4 un<'er i)ur·:~line m.l'tho6 Me1 the maximum'V'dlue (0.6) 

follow'9(') by "1 1 • 3 and "r 1.:3.4' If 2.3.4 and "'1.2.4. Selection based on 



4'"' vI 

l' 2.4 000 'I ol. 3.4 racor(!ea the hlghe:.:t genetic gain (l.0 9-deh) 

fol.t.owed J:..y '13 undex: S:~~'('. In the second ggneration .eleetiona 

based on '14 C .2) waF. followe<' by 'ra• 3 , 'fl.' and '1 3 • 4 uooer 

:nGSf i&~t:ho(l of F-elect1on. The trait c:omt.inaticns 't 2.3 8~ 

'1 1 •
3

• 4 (;).7 C!~Ch) wa" follOW'?(\ by T Z uft<':1er ',JUre-line methee. 

Onder S~>l) ra.thoo the trait comblne.tion '1"2_3 (I.}) waF followed 

b"i .. '3.'- '!1.~.3 .';L1" 'l'1 • .a.3.4- In th~ tnird gen~~r~ltion, eelectiona 

;:!Qf;ei.' 014 '1 1 ' '1'1 • .4 dft(i '1 3 • 4 had the Milxi.lIIwG gen~tl.c gain (0.8 

sa eh), fo llowec rq '1' 1 .2.3 ... n(l 'l' 1.l. 4 ur.cL~r lftilU} F m~t nod of 

sel~ct\on.. UI\<.l3r ;.>ur5;".U.ne methCl(!, .elect:1~Jns based (.m '2.4 (0.':1) 

wtu followe6 by '1 , • 2 • 4 IiU'i',~ '1 1 • a • l • 4 • Si,:P selectioftl5l baeer~ on 

T 2.3.4 recorrieo'" the maxi,muna 9 a ln (l.C', fol.J.uw,~d by '1'2.3 ane 

'11 • ~.4. Select i",ne Oar,.$i' on trdlt. COAlOi Jl.,;.,t i.iC1 '1"2.3.4' .2IE U. 

h~ hloh r'GrfoonFE! in t~le f1rt,t ant'J t~lird :$oeratlon (0.8 and 

0.7 ret;; ,;<ect iv-?.Ly) .. .f\.1s,(l'1'2.4 in tile firf.'t <l',:nJ th1J:'O venerQtl.-'ll 

(0.6 e,,'tell) a[lf '1'2 in tM s'.iconc ant', th1~ 9@t):.e.:at1on \0.7 and 

0.6 raf5:>;I!cti Y,:-J.y) hb, higner.war. U genetic gCiin. 

'.the maximum retra 11:i.,e<~ qenatic g" in waf r:::tcorded for 

tn~ tc«it combin6tlon '1'2.3 (0.914) under l'niiil.Sf': f,;alectlO1l 1n 

the f1r~t qen.ratior.. 'I-ne trait COIIWintill :)n f1'l.4 under ~r81in • 

• election in tn2 &~c;::'l'v gail.rotion W.H&l) cHl'~ un,_"er SH,) 

selec.tion 1l.10ti) in the tLaird gener<-:ti.", elic1tetl max1.mua 

res Jonse t, f'.e.L8cti'.ln. 'lha ~ .IJl rerponee to 8e.let*lon wee 

high for ti'le trait cOiul.:.iilWtion '''['2.3 1rl the firf't (0.7,28) and 

•• coni (0.347) genere::t 1.:4.18. 



i') Pir nt hei{;ht 

blnatiin '1 1 •
3

• 4 un':'er ':'JUreline se19cti;;)D in thll firrt iUVi 

~'Jc;;.;n('1 qiiln:~r';.iti )n:: 02.6,nd 29 • .2 r9S Jf!ctiv@ly) _ In the t~"llrd 

the m',1xiraum Vi' lu~ (27.8).. 'the ~ U r~t;on~.~ to af!J.e~1on 

waf til.~ hi .h~d fi:>r "'1.3.4 (16.64) in th"i f1r~t aen>p.ration" 

'1'1 • .2 ir:; the ~'~ccnd Q"nertion (15.40) and 1Of 2 • 4 1n th~ th1r:d 

'.';,;''ri.,.::r. t 1t.:m (J 7 .. 71) • 

,,) De Yf to f lmr.;er 

0 ... i .. .! r.~; for ~(! leet j~lnti ,)a~e~ on ", unOer mru:,s an~' T 1 ,") 3 A 
J. ••• •• 

un(~~r Felecti.:'):l methooF (-4.~ eac:h) 1:"1 th2 flr~t genera-

tion. In t'tie S£i!coni: Qe'l~r~tion the trait C'Olftbination 'f 1 •
3 

t!n:;~r lieU"! ..:d')t:; 'f~ •• en." '1 2 • 3 • 4 under.;;.;.:.:>.O .elections be~ the 

{Qti:ximum Vi:Jlu~ (-1.9 ei",lch). S .• V •• .lect1ons baE1d!d on '1'1.2 and 

'1 . ") r~cor~ef' t ;1.'1 'l'l\ftldmum ~ lu.e (-3.6 e-c.ch) in the third 
.r:: ... 

g .. ;'".o€l~._t:tjJn. 'l'in ~ U oenf!tic qa1n wet) I'IIiiximum for 'l'j 

1 .. ~ the firt't an, t,11rt qaner~t1on8 (-2.47 and -l. 73 re$L'18eti.~.ly) 

followed by '1'2.3 1n th2 f·"::'ConQ aD< t.hird genereti',')ns (-1.4l 

43ntl -2.13 reF '}J?ct 1v-;;ly) _ 

",;iel-3ctivu>:: i..>d,$, . ..'!d en 'i 1 W)<2er mas<,- in tt1~ .c1rf.t qaDe­

r~t1on hot th€ maximum re .... i .. .at'! genetic 9 ..... 1.:: (-O.~). In the 



l!ecOftt', oeneration out of 15 tr,,",.it COIIIbinet1:>fts, 12 tr&1'twise 

~eleetions une.er 9Urs11M and .. ven trait~/i.Et seJ.eetioftt' u.naer 

SS!; r"!col'ded the ax1llwa value (-8.6 each) .. 8m' eele~ton8 

baaeCI on '1"2.3.4 r'1corC!ee the nau1mal g.in (-2.5) in the third 

generation. KiQhf!r ~ D respeu. W8£ obt~1n;~d tor '1' 1 (-0.37 

a~ -0.03 1n the first aoo second gener4t1on ret ~ .. cti.91Y') , 

T 1.2.3.4 (-0.10 aneS -8.60 in the fint <:inC' second generation 

r~p~18c:tiv~ly) orK1 for T 2 • J • 4 (-8.60 and -1.10 in the S!\!cond and 

third geftet'6 t1on reE :.led!v 1y). 

Maxil'aum qa1n waF obt~ined in •• .leetionf ba~et" Oft T
2 

.. 
3 

(-S .4) under h.::.D in the firet generation. In th;OJ! second 

qeneretton If ~.4 (-19.9) wats followet'! by 'l' 2.3 (-16. a) under 

s~r «:00 'f 2.1 (-11.2) u.n(l.r ...... lection. In the third g~ne­

ration "2.4 un('!er .a. (-0.4) and uneer ::',;-1' (-l.O) had hiqher 

genet 1e gain. Th'e rtSlioonse to selection f'':'lr '111 t rai tw1se 

.elections were ooa.1ttYe \1£1110 ;JUreline method in tM ftrf't 

gefMtratl()n. The ~ U •• 1ec~lon r.JlDOnae \4a8: aaexla.ua for 

day. to firFt M"e~~t for s.l~lf')fte bese( on "l'1 in the f1r~t 

(-0.07) and th1rd <-1.67) qEtnarCl ti!Ju. Selectioni> Q,bIUIIC on 

tri'it COIIItIlnatlon T 2.4 had the b19n.5t reepo,.. (.12.71J 1n 

h) 'nit w~ioht 

The -JUawa gentittic gain veri' re.lleeC', frOia .. l9Cti'.)n. 

bile_" on T 2.3 \l.ft('\er &Sf, .. thoC 1n the flrf;t and f.lecond 



Table 9. R3alire(j genetic gain in ,:)roqenL"$ ";evelo:~d ttir<.>ugh teo(' itwis& eel,;:cti)n 
und~!r tnr~<I't F-el,..,cti n .~th()('lfl 

'ruit:;-/plant 

Gen.l Gen.III 

- ----.-.-~. .. ,--- .. -.......... , .. - .... _--,,- ... _---"--_._-- ---.. --- .---.. -,..--.--..-.---""------------... --~-"---

25.51 

_,3.51 

1!:3,.51 

21.1t 

21.71 

8.71 

23.91 

7.11 
22.51 

21').31 

J .. Sl 

16.li 

12.51 

16.91 

9.9] 

14.11 

14.71 

17 .. 71 

F.71 

16.11 

12.91 

17 .. 31 
21. 71 

17.31 

J 6. 'co 1 

1.71 

12.71 

15.11 

1 1.51 

1>.51 

".51 
7.51 

1,-,.31 

l6.51 

J J .11 

25.91 

16.31 

13.71 

4.~1 

6.31 

In. ~n 
11') .. 11 

10.11 

~ .... --- .. ~'--"-.~-~,---------_.-" ....... __ .-._-..... -_. 

cr (P .. 0.05) 
f<tethoe f x Tr·.; 1tE 16.51 

9.55 

6.35 

5.95 

" .. 35 

3.15 

2'.75 

12.75 

lJ.)S 

17. 'i5 

1'.5!) 

19.15 

12.35 
21 .. 3~~ 

5.5:: 

11.1~ 

•. _- ~".---.-

, ;~c:; 
~ ....... 3.15 21.34 34.54 1 5.74 

('\.55 14.35 30.34 33 .. 86 37.34 

3.15 1.5 L-t • 14 2/.14- 41.34 
-l..S!, 9.'}5 14.34 10.74 26.7. 

o.s!: 11.S~ 2c.3.4 14.14 32.34 
0.15 12.75 3C.34 5.7. 39.94 

(}.35 1. 15 27.54 1 •• 14 37.14 

S.5~ 5.15 1 (:I. 14 12.54 33.7S 

-1.85 4.SS 35.74 11.74 39.94 

0.95 1.35 24.54 23.14 2J.34 

-3.4~ 11.75 2 .54 21.94 43.34 
2. '.,r,;: 

•. 'f.,.;: 5. '!S 2 ..• 54 14.14 F1.54 

3.55 (1 ~ } " 31.3.4 32.54 2!',.74-

-'1.85 ~~ • 3!'J 21.74 26.!4 26.54 
o e l~; 4.iS 3~: .34 1.14 b.')4 

-~--, ._-, ........... _,...,.-"'-, III_~·~ 

11.44 21.09 

----,_. --.. --..... -~-...... --,.-..... ~-- .... -
(Contd .) -a 

-=:; 



H 

"1 -0 .. 2 
'I 2 O.G 

"3 0.4 

'14 0.5 

'1.2 
,'; .6 

'1 1• 3 
0.6 

'11 • 4 0.4 

'1'2.3 0.8 

if 2.4 0.6 

,. 3.4 1.1 

T I • 2 • l 
0.4 

'f 1.3.4 0.7 

'l: 2.3.4 
o. 'j' 

4f 
1.2 .. " 

0.1 

't 1.2.3.4 
n 

--------_.,-----
c r , \. P _ 0.05) 

Methoch· :x Tr", it.¥' 

GtUl. I 
--- ,---- .- -

Pt. tL --1> 

0.3 ,).3 

0.5 0.5 

O.l 0.6 

0.5 :).4 

0.5 0.6 

0.7 0.6 

-0.1 :) .2 

0.2 0.3 

0.4 1.0 

0.5 0.2 

0.5 o. ~~ 
0 •. 6 0 .. 1 

(J.n 1.0 

0.6 0.4 

1.3 0.5 

0.86 

Locul'2f:/fru1t 

Gen. II Ger!.I!I -,,----_ .. 
~ P' .. PL 

---,,----"~-" ---.... --"'----.---,-.~-- .. ~.>----- .. -----... ----~ 
0.6 0.2 0.6 0.8 0.2 O.G 
0.6 0.6 0.7 0.6 O.S 0.6 

0.4 0.2 0 .. 2 ").4- '0.3 0.5 

1.2 0 .. 5 0.7 0.6 0.4 .~.4 

0.6 -0.2 0.4 0 '1.5 0.6 
0.4 Q.5 0.6 () 0.2 O.t 
r.) .. 7 O.S o.~ o.a 0 •• 0 

0.8 0.7 1.0 0.5 c.s 0.9 

0.5 0.3 0.4 0.6 0.':;;; 0.3 

0.7 0.2 0.8 0.8 -0.2 0." 
0.4 -0.2 o. J:~ ).7 ~) 0.1 

0.6 0.7 0.4 0.4 0.2 ;).3 

0.6 0.4 () ~ '} 0.6 0.4 1.0 

0.6 0.5 0.2 "';.7 0.6 0.9 

0.6 O~5 0 .. $ 0.6 o.s 0.4 

0.82 f).68 -----_. __ . -.---".,,-.~ .. --, --.- .•. _,.- ._.-- --.. - ..• - _ .. ---,--... --.-.--~------ .. ---.. -.-.---. --.... -_ ..... _._----_._--
{COM.(" .) 

~ 

1·_ 4. 



Table ':J. (Contf .) 
-----,,---- _.. .-....... ----~-- .. -.--~.-- ... ------.. _---_. .. ~ - ------

T 1 
T;Z 

"3 
T 4 
T 1 • 2 

"1.3 
T 1.4 

!f2.3 

'1'2.4 

1'3.4 
T 1.2.3 ,. 

1.l.4 
'1 

2.1." 
'l' 1.2.4 
'l' 1.l.3.4 

en (P. 0.05) 
Met hod fl )( If' £'it 1 till 

Ylelo/;:>lant 
---_ .. _-, ..... '--'- .----- '-'.'-_. .. .. ,-- ._._.----------_ .. _._----------- .-.. _. ---------

Gen.1 G~n.II Gen.llI 
----_.-..... -._ .... -.. '.' ..... _-_ .. -... _ .. _ .•..... -"--""'-"--- -' -. __ ._.-. 

H Pi. . iii ilL T, 
'::r "'"'~' :. .... 

.t _ ...... __ • ______ 

_, .... __ , _'_' __ '_"'_"'_""_" __ ~'__C __ ''''''' d "" _ .. "'--.-_."------- ... -
0.703 0.748 ,).400 O ... Hi 0.055 O.OSt> O.iHl (~ .97. 0'.652 

0.672 0.384 0.525 0.372 0.062 0.322 1.156 0.'.N4 1.278 

0.665 O.45~ O.~~O 0.113 0.123 O.()81 ·).Oll 1.086 1.180 
0.770 <,.507 0.160 c.llS -O.O!:! 0.250 0.602 0.392 0.724 
i.733 0.557 0.513 0.128 0.045 0.28,) 0.596 0.60S 1.182 

0.267 0.641 ').56'1 0.515 0.049 0.336 0.48>:3 0.127 1.462 
n.814 0.494 0.633 .i.)69 ().06S O.08~i 0.524 0.576 1.238 
{).653 0.616 0.914 O.56'j (1. 1 ':ii '" 0.213 0.674 0.612 1.6% 

0.252 0.724 Q.553 0.665 0.861 0.093 €l.St')6 0.490 1.10~ 

0.679 0.676 0.400 0.421 0.073 ().06~ 0.624 0.572 :, .358 

0.748 0.126 0.187 O.S31 0.l51 0.270 0.8(,8 }.698 1.012 
0.41';; ,~.552 0.242 O.26S o. lS~) 0.143 0.443 '.7ti2 }.4J4 

·~.21':? '"1.328 0.3S1 n.435 0.126 :J.218 '). 746 1.294 ''''!.641) 

O.43G 0.410 ().344 r;. 182 (,).,)35 .14Y 0.812 1.452 O.8f:l4 

O.44;.! 0.··· S4 0.43., f). 3~13 '; • 13 ~l J.178 0.'· ::J6 i}.6l2 0.844 

0.576 fl. 750 

----------,~- ..... -~--.--.------,.,-.--- ...... '---.... .. -----~."'- -_., ....... _-... '-...-.. ----~---- ...- .... - .~ -.~.,-------- ... ~-------,------
\Conta. ) 



"able 9 (Cont~ • ) 

----------------------------------------------------------- ------------_ ... _-----
----_.-._ .. _ ..... --- .,,----"--- .. --~-... _----- .... _._--

"1 
Tl 

'3 
'1' .. 
1'1.2 

'r l • l 
'r 1.4 

T2• l 
'l' 2.4 
'1' ).4 

T 1• l .) 
'1' 1.3.4 
"t 2.3.4 
'l' 1.2.4 
'1' 1.2.3.4 

Gen.l \Jen.II _ .. 
M PL Pi ... 

--'-------------------_ .. -------------------
18.5 

13.~ 

5.4 

15.2 
19.4-

5.2 

11.1 

It'.8 

1.7 

13.1 
8.9 

11.8 

4.1 

6.9 

1.6 

13.5 

]5.1 

2d.H 

25.3 

1.6 

17.8 

14.1 

lO.4 

2 •• 0 

13.0 

32.6 

11.7 

-1.8 

-1.0 

2.2 

3.2 

1.6 

8.5 

6.6 
13. t) 

1.8 

2.9 

5.~ 

3.6 

h.O 
O.i} 

-1.0 

20.9 -9.3 

17.1 10.2 

11.9 12.7 

7.a 6.0 

l4.4 1 }. 3 

13.1 -5.3 

20.3 lS.:l 

13.5 2.a 
9.1 13.6 

10.4 7.5 

16.0 - •• 1 

13.3 2!, • .2 

15.7 11.0 

-3.5 12.1 
4.7 1::. is 

Gen. III 

., . 
- .. _-"---. -,--, .. _-

IS.l 13 .. 1 J .l 12.2 

tie 'i 3.:' 3 .. 4 1S.0 

... !J 21.6 23.6 3.3 

ti.'1J 3.1 1.8 12.4 

2.S 3.9 8.6 9.0 
-3.2 17.2 -2.9 9.4 

-1.2 J 3.6 12.4 13.8 

1.5 14.2 5.8 15.5 
7.8 14.1 18.0 2.2 

-5.2 10.5 ~.4 -1.3 

-1.2 1 s. 2 18.0 12.2 
l.~ It:.2 7.5 9 .. 0 

0.3 3.6 17.d 4.9 

-7.0 2.0 2'7.8 C1.4 

6.5 1.8 20.1 7.8 

--------•.•. -.- ... " ... ---- -----,,_ .. ...... ---.. ~ .. -- . __ ._._--_._-_._----
Cil (P. O.OS) 
MethOds x 'l'rt\ it s 20.84 19.35 1 .48 
______ ----, __ • __ • __ .... ____ . ",.. _,_,_",~ _ •. __ .• ____ '. ____ .. __ ._ • ., ___ .~_ ........ _._ ....... _ ... ~~ .... ' __ .>, ___ • __ ..... a. ~ _~ ... , _ .. _-. ___ .... _. ____ ."" __ . __ 



~able 9. (Contd.) 

-----------------------------------_ ... --------_._--------

'1'1 

T2 
T3 

"4 
"1.2 
T 1 • 3 
'1'1.4 

,. 2.3 

"2.4 

"3.4 
". 1.2.3 ,. 

1.3.4 
If 2.3.4 
'1'1.2.4 
'f 1.2.3.4 _ ........... 
CD (It _ 0.05) 

MethodE- s 'l'r.~1ts 

Days to f lowe ---------------------------.. -... ~ ... ----------------
Gen. I GoaD.II Gen.llI 

.......-_ ... 
__________ ._ ••• _. ___ • _________ ._n ______________ _ 

H PL ..... _. -
-4.9 -0.6 

-4.4 -1.0 

-2.9 +1.4 

-2.2 -1.8 

-1.2 -2.4 

-1.4 -2.8 

-3.a -1.6 

-1.0 -2.2 
-2.0 -0.4 

-3.0 -2.0 
-0.2 -2.0 

-2.2 -0.6 

-3.8 -2.6 
-1.2 -0.2 

-4.0 -3.6 

-2.0 

-1.2 

-1.9 

+2.8 

-2.6 
-0.4 
-1.8 

-2.4 

-1.4 

+0.2 
o 

-1.8 

-0.6 

-1.2 

-4.8 

-1.7 
-1.5 

-1.7 
-1.1 

-1.1 

-1.9 

-0.9 

-1.3 

-1.5 

-1.7 
-1.3 

-1.1 

-0.7 
-1.3 

-1.0 

PL 

-1.1 

... 1.5 

-1.1 

-1.9 

-0.1 
-1.5 

-1.1 

-1.3 

-1.5 

-1.3 
-1.3 

-1.3 
-1.1 

-0.7 

-1.4 

.. --~ . • --------.---.-.----~-.----

2.44 
-......... -...--...--......--

It PI.. .:.SJ) 

-0.7 -1.4 -2.4 -3.4 

-0.7 -0.8 -1.8 -2.9 

-1.1 -2.0 -3.0 -2.0 
-1.3 -2.0 -1.8 -2.' 
-1.3 -1.~ -0 •• -3.' 
-1.7 -1.6 -2.4 -2.8 
-1.1 -1.0 -1.4 -2.6 
-1.7 -1.8 -1.8 -3.6 
-1.9 -1.6 -2.2 -2.6 
-1.1 -l.~) -1.8 -2.8 
-1.5 -1.0 -2.2 -2.4 

-1 .. 1 -1.0 -1.8 -1.8 
-1.9 -0.6 -2 .. .2 -3.2 
-J.3 -0.2 -0.6 -2.4 
-1.7 0 -1.6 -2.6 

-,_ .. - ---
0.90 1.79 

~.-- . -,-_._---
(eontc. ) 



-rable 9. (cont c .) 
,-------,------

------
Gen.I Gan.II Gen.III 
----, '-'--'-----" 

It PL !-~~ )D M PL :~'.'. r~ M PI.. ~".\ '"jI) -_ .. -...-_- - ,,--.-,~.,,-- ..... ,.-_.----", ... ",.--"-' ._ ..•. ..,.--- .,,-,._-_ ....... ,. .. _--
'1"1 -0.9 "'!').3 -0.5 +4.4 -8.6 +2.4 +1.3 -2.1 -:l.l 

'1'2 -0.5 +0.7 +0.7 '''0.4 +4.4 +2.4 +0.3 -0.9 -:l.1 

"3 ... ·0.3 "1.1 ... 0.3 -9.6 -8.6 +2.4 ~l.l -0.9 -1.9 

T 4 -0.5 +0.1 +0.7 -8.6 -8.6 +2.4 -0.7 +0.9 -0.5 

"1.2 -0.5 -H). 3 +-0.3 +-4.4 -8.6 -3.6 tol.1 +0.3 -1.9 

'1'1.3 -0.1 -0.7 +0.7 '-2.4 +6.4 -9.6 -0.5 +0.1 +0 .. 5 

'f'1 ... +0.3 '·0.7 "'0.3 +-4.6 -8.6 -8.6 +0.3 -0.3 -0.5 

"2.3 -0.1 +0.7 -o.s -".4 -8.6 -1.6 +0.9 -0.5 -1.1 

"2.4 -0.9 *-0.7 1-0.3 "0.4 -8.6 -4.4 +0.3 +0.3 -2.3 

If 3.4 -0.1 r 1.1 -0.1 -8.6 -8.6 '+".4 +0.9 -0.5 -0.7 ,. 
1.2.3 +0.3 +0.3 +0.3 +2." -8.6 -0.6 +1.1 '''0.1 -1.1 

if 1.3.4 -0.5 +0.7 -0.5 -8.6 -8.6 -8.6 +0.3 +0.3 -1.1 

T 2.3." -0.1 -1,1.1 -0.5 -8.6 -8.6 -S.L -l.!:> -0.3 -2.5 

'!'~.2." +0.3 +-1.1 ... 0.3 2.4 +6.4- -S.b -O.l -+-0. "-} -0.7 

'I'!.:!.3.4 -0.5 -0.1 .0.3 -B.6 -8.6 -5.6 -0.7 -0.3 -1.5 

---'..--' ..... - 4-"_", .. ..-- -----
CD (0.,)5) 
Method~ )( Tr.nitg 1.19 3.67 1.66 

-"-" . --',- . 
{Conti'. ) 

~ 
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~abl. 9. (Con~~.) 

..,._-_ ....... _ .... "" > --------"'-....-.-....'" ~" ... ~,----------.... -.,--.,~-----

D .. "yc: t.o firtt barvest 

-------.-.--.-~.--- ---_._. ----------------
Gan.lI O&r .. III 

--------- .-. ---_.,----,---_. __ ._---
M PL M .PI. M pr., 

------------.. ~----.... ,---"----~-----------~--.. -.~.-..... - .... --~--~''''~,-..,. 

" 1 -2.0 +4.6 -2.9 -9.0 -10.2 -9.2 +2.6 -3.6 -3.6 

'1 
.2 -1.6 +10.8 -1.8 -13.8 -9.0 -6.2 +2.2 -2.0 -4.8 If, -1.8 ...0.6 "'3.6 -6.0 -7.2 -9.4 +2.8 +0.2 -"4.0 

1'" -1.4 .. 13.8 +-4.6 -12.8 -11.4 -9.2 -0 .. 6 +1.4 -0.6 

'1 1 • 2 -3.a +9.1 -3.6 -l).S +0.8 -J.2.4 +3.0 +4.0 -0.8 

"1.' +3.4 ';.3.4 ",1.0 -10.6 -11.2 -10.S -0.6 +3.2 -0.8 

"1.4 ~l." +\).8 -1.0 -15.4 +-1.0 -12.2 +2.8 +1.6 +3.6 

';l- 2.3 -4.2 +12.0 -5.4 -11.2 -4.6 -10.8 +2.2 +l.2 -2.6 

tt 2.4 -4.2 +14.2 -0.2 -1':1.8 -1.6 -14.8 -0.4 +3.0 -3.0 

tt 3.4 -3.0 ..... 8 -S.2 -11.0 -0.8 -11.0 '"4.8 ...0.8 +1.0 

'f 1.2.3 +6.6 +3.8 -1.8 -11.2 +6.2 -1.&.0 "'2.6 +0.4 -1.6 

'1 1.3.4 -0.2 +9.6 -1.0 -12.0 '5.2 -13.0 ,-2.0 +2.2 -0.2 

'f 2.).4 -0.9 +10.2 -0.2 -1; .4 -1.2 -5.2 +2.2 "'2.6 -2.4 

'I' 1.2.4 +1.8 '-10.2 +3.2 -10.4 -0.4 -9.2 +1.3 +2.6 -1.2 

'1' 
1.~.3.4 

-2.6 +1.0 -0.4 -10.2 .... 6.2 -10.2 +4.1 ~1.2 -1.4 

CD (P • 0.01) 
M.etilooe If 'lraita 9.31 4.13 

(Conte .) 



'Table '). (Cont.,:~.) 

___ ----'M--~-.-----~--__________ . __ ' __ ...... __ . __ , .. ______ . ______ _ 

tt· 
1 

T
Z 

'1' 
3 

1'4 

't't.Z 

1"1.3 

'1'1.4 

'I' Z.3 

TZ•4 
'f3 •4 
T 1• 2 • 3 
'f 1.3.4 
'l' 2.3.4 
'1' 1.2." ,. 

1.2.3.4 

CD (p. O.OS) 
Met hod.: x If r<b 1 t. Ii 

J'ruit we19ht. 
--------_._,,- .~---... --.. --.----... -.--- ----------_ ...... _-.----

Gen.l Gen.lI Gen.III 

.-----------.. -.".-.- .. -.--.---.----.---.. ~.----------_._--

.M PI.. M 5:·1' .. _,,--_ .... ,_ .. --,. __ .. -_ ... ",-_ .. ..,. = "' _____ .,,"d ___ ...... _.·~ ___ ... __ .A~_"''''''''''''',, __ - .~ . ...,.-~--, ... -------
4 •. ;) 1&.8 0.2 23.5 -2.5 2.3 12.0 -3.3 11.8 

-0.9 15 .. 1 25.2 24.1 3.5 21.0 12.1 14.0 11.4 

19.5 1.9 32.:t 6.3 19.5 1.0 13.8 18.3 9.1 

10.9 22.1 11.1 10.8 9.8 -1.8 ).5 12.0 3.8 
11.0 0 l1.1 4.9 -1.5 0 .. 5 -2.8 11.8 9.8 

3.5 11.7 16.9 6.3 -1.5 6.2 5.3 6.7 6.8 

4.0 5.5 22.7 1.0 2.3 17.5 -0.8 9.0 12.1 

3.9 28.2 35.2 15.8 1).5 41.0 lY.l 21.5 25.9 
3.5 33.) l~." 1).9 4.9 2.1 8.8 20.1 21.3 
9.0 4. 3 ll.l 6.2 23.5 11.5 ).1 7.1 16.0 

12.4 15 .. 9 2.) 10.2 3.5 27.S 10.8 6.1 6.5 

-1.0 5.8 26.9 -1.4 18.5 3.5 2.5 14.2 0.8 

6 •• 16.0 6.4 0 .. 7 6.5 21.5 l.) 11.7 16.8 

4.4 14.3 8.2 12.8 18.5 0.2 14.5 31.2 12.2 

5.3 15.4 20.2 10.4 1:,..;. g 23.5 7.2 35.7 13.1 

--- ... ~-------

0.80 1.07 3._ 

--'" '_ ... _-- . - .. -
~ 

c 
--.] 



Table 10. !::eJ..ftct1on ra£'")()m:~ ;>ir a in ,")rogs!lief.' (~.veio}e(i throuqh t&.i':itwi~e Eelactlon 
1.n thre9 COt1f~CUt 1v!'; genere:.thms 

. --- - .. ....,.--... --'-"'-.. -.~~ ... <"> 
.... _. -..--.,......,..,-.,.,.--"-.,- .. - .... -,.,yo.~,,,-------.--.. , ... ~--, . ..-.... """',"---.-.-.--. ,_ ........ _ .. _,. ._-"----_ ... 

.. ru1t./:)~M Locula"/fruit rield/pkm PL:~nt height 
----------- ._-----

Oe".1 Oen. II Oe1'1.1II Gen .. ! Gen. II Gen. III :Je:l.I G~n. II G~r:.I1:1 (;~n& I Gen. II G~n. IT! 
---...-... - - ---_ .. - -- .. --- .... 

T] 19.98 '.8;~ 23.87 0.2 0.5 0.5 0.620 O.l~·.:t 0.1:120 11.37 8.9 11.00 

'1"2 16.31 7 .. 75 33.14 0.5 0.7 0.6 O.S27 0.252 1.143 9.50 11 .• 8 10 .. 43 

'1'1 11.58 3.75 31.01 0.4 ~). 3 0.4 0.46" 0.132 1.093 1. II ~.8 16 .. 11 If, 14.44 S.82 17.21 0.5 t). a 0.4 C).546 O.l+.') ".573 14.54 6 .. 9 6.43 

T 1 • 2 
lS.S8 5.08 24.20 0.5 0.3 ').4 J.601 0.1S] 0.195 9.50 15.40 1.77 

T 1.3 14.98 12.75 25.34 0.6 0 .. 5 0.1 0.1,92 0.300 (,).6·~2 10.47 1.53 1.90 

'1'1.4 21.71 4.15 26.27 0.2 0.5 0.4 0.647 0.174 0.71'] 13.~ 11.43 13 .. 27 

'f2 • 3 
20.71 11.35 22001 0.4 0.6 n~6 0.72'3 0.327 0.9':11 12 .. 90 5.93 11.91 

'1'2.4 13.58 6.eH 2::1.14 0.6 0.4 0.6 0.510 0.179 1.001 1.9' 10.83 11.77 

'f l • 4 
19.31 5.62 23.01 0.5 0.6 0.3 0.60S i.188 0.685 13.50 4.23 6.20 

T 1.2.3 14.18 S.lS 31.20 0.5 0.4 0.3 0.554 n.24l 0.846 9.:l4 3.51 16.13 ,. 
1.3.4 

13.04 7.08 1:J..74 0.5 0.6 0.3 '1.402 O.lSS 0..546 16.64 13.43 ]0.'>0 

'1' 2,3.4 
9.04 10.35 1,c)'" 87 0.8 V.t; 0.7 v.2t.l9 0.283 0.956 6.50 9.rm 9.77 ,. 

1.2.4 12.98 3.6S 24.81 O • .l ().4 0.8 :).3';$5 G.12l 1.04\i l.l.27 0.53 H}"07 

'l' 12.59 5.42 20. n O.t- O.tI 0.6 O.4a:$ I) .1.'36 lJ .;2~) 10.87 1().13 '" ' .• 9n 
1.2.3.4 .! 

-- .,---~-- ----,.,---._----_._-- - __ .... iii 

CJ) (PwO.05) 9~Sl 6.60 12.17 0.49 0.4 '1 O.li 0 .. 313 0.169 0.44 l2.0J 9.84 11.25 

......-.-.. ,,""" ,"",_ ... - - --""-- .. --.- "" ... ~"'_._-----,. ..... - .. - ..... _._-_.- _v'~···_,..," ___ .. _,, _____ ..... __ __ ... _ 

Conti' .• ) 
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Tab 1. 10. (Contd.) 

--
J)ay~ to flower Day£. t.o fruit. set DCiiYS t.o let b&rve£t: Fruit weiQht: 

-_._------' ..... ---, -- . ..-.- -- ""'-
Gen.l Gen.lI Gen. tIl Gen. ! Gen.II \Jan.II I :len. I Gen.II Gen. III "en.! Gen. II Gen.I!I 

,-,-.--~,---.---., .... -,,,.-~---, ..,._---_.- _ "'-to ....... 

['1 -2.47 -1.37 -2.73 -0.37 -0.60 -1.03 -0.07 -0.47 -1.67 7.97 7.8 6.8 

['2 -2.20 -1.23 -1.80 +0.11 t-2.40 -0.90 "2.47 -9.67 -1.53 1).33 16.4 12.5 

tl -1.07 -1.23 -2.33 +0.57 -3.60 -0.50 "0.13 -7.53 +1.13 19.20 8.9 11.7 

r4 -0.21 -1.31 -2.13 .0.30 -3.60 -0.10 -1-5.67 -9.27 +0.07 16.90 5.6 6 .. 6 

r 1• 2 -2.07 -0. ;to -1.73 +0.03 -4.27 -1-0.03 +0.53 -~O.47 +2.60 9.60 1.3 6.2 

r 1• l -1.53 -1.70 -2.27 -0.03 +0.01 -0.63 +2.47 -13.00 +0.60 12. 70 3.7 6.3 

r 1 •4 -2.'0 -1.03 -1.67 +0.43 -4.20 +0.03 +-).40 -8.87 +2.67 20.80 8.9 7.2 

f 2.) -1.87 -1.43 -2.33 foO.03 .... 93 -0.23 11'0.80 -12.97 +0.60 22.40 23.5 22.0 

f 2 •4 -1.27 -1.17 -2.11 +0.03 -1.27 -0.57 to3 .. 27 -12.73 -0.13 18.10 7.1 10.2 

fl.' -1.60 -1.50 -1.87 +0.30 -4.27 -0.10 -1.60 -7.60 ,,·7.20 8.20 14." S.S 

r 1 • 2.) -7.30 -1.17 -1.87 ~O.lO -2.27 +0.03 +2.87 -7.00 +5.47 10.10 11.7 8.5 

r 1.3.4 -1.51 -1.17 -].53 -0.10 -1.60 -0.17 ·2.13 -6.60 +6.13 20.60 6.9 5.9 

r 2.3.4 -2.33 -1.17 -2.00 +0.17 -8.60 -1.10 +1.07 -S.93 +5.80 9.40 10.2 12.3 

r 1.2.4 -0.87 -1.10 -1.07 +-1.43 +0.07 -0.01 +5.07 -6.67 +5.80 9.00 10.9 20.0 

1'1.2.3.4 -4.13 -1.31 -1.40 -0.10 -8.60 -0.83 -0.40 -4.73 +-6.20 13.60 17.9 8.7 

_ ........ _ ... 
CD (PuC. OS) l.4" 0.52 1.03 0.69 1.~6 0.96 5.37 4.63 2.39 0.461 0.62 2.28 

- .... -. &I!I - --
~ 

~.= 
c.o 
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g-gner:t:lone; (35.2 iinc3 41.0 re!l~"ect iy-..ly). In the thi~ 

oeneriitiol'l, our~line F:elect1ontr. bae.e.."i on 'l'1.2.3." <.~U:' Tl.~.4 

<l6.7 and 33.2 ret' ~~1v~ Ly) were follO'A~' h{ :~ '. Pftiect1""na 

bafi~ on '1'2.1 ClS. 9). 1'he JJ!JIX .... ree'JOnee we.. a l,t,,:; the 

highest for .eleetionE b.fi~ on If.' 2.3 1n all the three QI!tl\e­

rat1'.>OB (22.40. 23.5 allt:~ 22.0 r.f:»ecti"f~iy). 

4. Reclif< •. her1tQbi.l.lty for different tr.oit:wi.se selecti·::;ne 

Th-a recalisef heritability for nr1ou;', tre:..1twie. 

8@Lact1;.:m& unt'er l&iU!f., i)Urellne anCi S::1D metlloc:"-~ and JlIL.u. 

r~.i.is~ heritar-111ty for ('1ff.rant tri.;iitwise selections are 

a) Iru lts/::>lant 

t~ high realised heritability wat.: recorcec: for pe.le­

etloQ;?' f)C'u .. e on T 2.3 unrier 851) (0.96) an' under ma.s (0.54) 

in th~ f1rt.t; qeWJre t1on. In the 'I!tCOM qanercjtion tht! combi­

nation hee h1qh herit·;..iJility wider lMi'~ fleJ..eet10ft (0.7,3) and 

in the t::,irf! gener;::,tion 81r;0 it hae nigh h~rtt.ab11ity uneer 

1U88 (0. 7;~) 8nr~ under ,~.5 n (0.70). 

1h. reGlis-e(,J herit4b11itJ R:IE .u. for traitvi •• 

sa1eeti .. )J1/:, Wei' the highest for T3 • 4 in the flret and thiEd 

qen.r~tl¢ns(O.78 and 0.93 resp.cti~ly) follow~ by T4 (0.56 

··,nt' 0.6'1 reS~.lectlve~·!) ClnC T 2 • 3 (0.50 anr!i 0.54 relJ:l(tctlv"~-J). 
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In the fir:~t genl!ration th~ tr'.: itwi~e seiect1QD 'I'J 

un::;er '')\3r,'",li M enl : :'::;1 met hadE (0.83 ailch), 'f 2.3 U!l(1er .. ss 

<0.67), '1'2.4 unCi'>r :)ur91ine (0.67) ana '1'2.3.4 un(!er ... s 

(O.!iO) 'M(! h1qh h'!ritoilb111ty. In the F,.COn('· generi:ticln also 

'1' 2 umler')",r' .1.1, n~ (1.]), 'I.a.3 under Malis (0.67), " 2.4 undlBr 

i~.n.u:'.11na (0.50) Click '1'1.2.3.4 unCler _ss <O.do) hi\..: hi9h 

real.ii·;1!<'J herituti111ty. In the t .1rC g$ueret1on '1'2 unl!er ;.:.;D 

(1.1) i.1W: un~er >ureline raethC)l:5s (0.83). '1'2.4 u-oo~r $'1' (O.SO), 

T Z• 3 • 4 un"Ci'1!r ma6'~ ('().60) and 1'1.2.3 •• u~"'r ma8e (0.86) recorded 

high ra':}li~.c heritli2b111ty. ,.he JISlJ.: .IA r_l.i~e<i herit.;.hil1ty 

was ex1m.liI1l for t.ll~ tr;,1t comb 1n<:: t ion '1'1.2 in all the three 

9,,:;ner.:.t1on6' \l.0, 0.60 and 0.80 reI' ~ctiv"ly) • 

~'" high rei~i:i.!!$(~ IMrritiib111ty was obt.alr~ for "2.3 

unoer 111888 sel.ection in the firrlt 600 e:econd generations 

(:1.61 a.t'l1 0.53 refF>ect iv,:~ly) • Selee-tionEl bfH3SC'1 on '.t 3.' 81so 

bar'; high r"':ilise hsrit~bi11ty uDder _"liS af. well IU under 

81) (0.90 an(; 0.70) in the first 9.ner~t1on 600 un6er .as in 

the fl'9COJl(.; 1;i;n thlr( Q~i.-r~t1·-~nlB (0.50 aue 0.83 re6,;.ecttvely). 

In t ne th1rC' ~eli.er, .. tioJn '1, biie high r,.:(:d.ieer£ hftritc;bi11ty 

u')r~'er m,gt!if:, :»ur,,::iine aI}l:~: ~'se.i.ection methode (0.80, 0.61 

eII. .. 0.60 reo ject.iv~ly). The..a.l:. ..... realilledheritability was 

high for '1', in thefirf;'t ar"'~ !:ecoM generatioftfl (0.50 an(' 0.52 

re.'~ctlv':!!ly) aro:) tot
3 
•• in the firet t'U'v:; thirl'''' g8nerati,':')nll (0.88 

<end 0.91.: respectiv<.:.ly). 



1 ' 'l 1 ... 

'the rftaliaeo h.rlt~bl1ity waEJ high for !!elec:th)1lS 

088e6 on 'l' 2 uw:Jer ~ •• !1lethcKi 1n the flr~t Q4ner;:'tt1on an«" 

un.<:i~r :,"'D in thtt th1r(.~ generatlon (O.90:~1Yc 0.61 reE·)ectiv~ly). 

'Ihe truit combination '1'2.3 un(ier .ae 6l'li'l :5; •. r in th~ flr~t 

generation (0.73 ani:! 0.50 rea;.l8c:ttYely) and th<.t un(er ma'HS 

in t.he sf:.fcon{ generat.iQf. (0.92) and that uniler •• 5 ant< 5rI) 

(~.97 t~nlf.j 0.56 reE',,:.ect.iv,....I.y) in the thir~ q~ner,,·.tlon bei1 high 

r.&li5e~ h~r1tability. The trait eOlBbin ... tion T 2.3' .ax.u. 
he.::; hig;, r{f1l!illse<':; nerit,.Jh1J.lty in the firf-'t an<' third g~ne­

r~tlont:: (0.55 lln(;; 0.51 r.~,.ectiY~ly).' 

t'j flO'.-.l!;r fvr t~1'3 tr<.tit CQffWiMti';Q't'l •• uwhr mass in tile 

t,~c'~n,' ,':n<.: tnire gsnerwtlonf (0.92 an( 0.54 r"~8 :)~ctiv~ly~. 

;:)electlons :~as&'l on '! 4.3.4 urwfJr a\.;48S (;;.:2) In tM fire·t 

g.ene ':<';t ion. un':'er S. JJ (0.32) in the th1rf! genttr"tt ton anCI 

'1'1.2.3.4 unr;ar maSE!! (0.,,5) aoo ::),~'it' (0.47) ir1 th~ f1rf't (Jane­

r ..... ti<')ll hod h1qherrh9r1ti:.Lility. The tca1t eOfruJindtion '1'1.2.3 

~ B had h1qh t'~.i Li s'eH~ heritability in the fir~t (0.80) and 

third ('.71) 'JeT}lJr-C.'lt1ona. 

f) J~y6 to fruit s~t 



herU~i,j.b11ity valu*ls of 0.61 and 0.56 unr"'ler lMf'HS en(=: "lUJ:'el.ine 

methods ref. "actively. In the thir~ generation alEO, all 

tr~1t cOlllbllW'tion '1'1 '., ,. "'scorne'... t.he maxiftlUlll y ... lue (0.71) . .,., .. 
followee: by 'f l • l ." <:.:n<:I ~1..2.3.4 (0.10 each) eni! '1'1.4 «(1.57). 

g) Day~ to first harve~t 

.::.elect 10n6 .baSet" on if 2 uooer maf:f: in the f1rFt g!'!nEtre­

tioD, utWer pursline in tbe secont'! genere;\tion dna unr'er :.o-·~D 

of :t. 4 7 # 0.54 an(; O. 2~ r~~, :lectiv':lly. 'I'he tr~it comb 1 nat ions 

'r 1 • 2 un;:er mas·:' ory,l,,»urelin'? (0.57 dne 0.55 r"'~1oectiv"'ly) in 

tha f1r::st ge: l1!Cdtion 'c:,T£(; 'l' 2.3 under me,Sf:' ood .'.1>~D lO.SS aD') 0.46 

res")ictivsly) 111 thai first Qeneret1on, unf:;er ma~f (0.42) in the 

f::aC0n(:~ qenero.tion an('; ull('~er S.,D (0.22) in tM third qer&er~tlc)n 

V.:duef qre.::.to.!t'" thi.in 1.0 in .:.')11 the generations. 'lhe ~ .u 
1"eo11""9(,;: b-9ritcbility v,.lu€'s for treitwise Fie i':Jctl onf: in the 

0.5. In ble H:!COnt'l qenerat ivn 'J."., T 2.4' T 2 ane "1 1•
2 

1"ecordee 

herit h11ity vc.lueas of 0.96, 0.93, O. 79 &n~: 0.70" ref: '.J!9ct iv~ly. 



tt' 1 

'1'2 
~' 

3 -r. 
'l'1 • .2 

'r 1.3 

'1' 1.4 

'1'2.3 
!' 2.4 

'1'3.4 
T 1.2.3 
T 1.3.4 
If 2.1.4 
'r 1.2.4 
If 1.2.3.4 

'labl. 11. Jtenllf;e('l heritability of y.er10Wl char~ct':~r~ .ffect.a(! by trv ltvi •• 
•• leet ions under three select1cn meth~. 

'nita/plant 
~-,--... , ... -" 

Ilen.l Gen.ll Gen. lIt 
. .. ---,-~---.-.- _.,," .. _-- -..... ,.,.. ..... -... ~.-.---.- ...... --.-... , .. ,-,--" .. ~ ...... '--

pr., SSt: • PI. SSD M PL 
.-." ... --~~ 

Siir: ----- . . -.- ., -.-. ----- - -.. ,-
0.66 0.22 0.23 0.25 0.03 0.04 0.55 0.45 :'").20 

0.66 0.18 0.28 0.23 0.01 0.26 0.85 0.60 0 .. 67 

3.21 J.42 1.09 1.23 0.91 0.38 5.12 6.57 10.00 
1.07 0.50 0.26 0.41 0.06 0.34 !"\ .13 0.37 0.92 

0.58 "1.32 O.2~ 0.08 .:.01 0.21 0.70 0.25 0.58 

0.34 0.41 1'\.34 0.;;8 0.02 0.26 1.20 0.12 0.8] 

0.92 0.26 O.ll 0.39 0.01 0.03 0.85 0.23 ').61 

0.96 0.27 0.54 0.93 0.12 0.11 ).19 0.16 (1.10 

0.20 :).31 O.2~ 0.51 -O.Ol 0.08 1.01 ' .• 21 .11 

1.26 0.71 0.49 0.85 0.03 0.05 1.3d 1.22 0.76 

0.78 0.36 0.10 0.14 -0.07 O.~4 1.10 0.46 n.90 
;~.S8 0.35 0.13 0.45 0.06 0.12 Ij .82 0.29 fl.4l 

0.28 0.16 0.23 0 .. 80 0 .. 1')7 o. J ~ 1. 1 tl 0.68 0.53 

0.48 ·~.16 ,:;.13 0.17 -!'),01 o.oa ,,).65 0.34 ',.34 

0.40 0.33 fJ.21 O.l1;) ',.003 0.10 1.13 0.15 f'.43 

-------~-. . .-.------.. .. ~ 

{Cont<". } 

.·f '. 



Tab.le 11. conli1 • ) 

------------------------------------------_. -------------------------------------
Loculefi/fruit 

C~n.I Gen.II C~~; ..... I1I 

PL M Pt. S~D 

----.-----~-. _._--- -----.-.----.----.... " . .,----.. ~ .. ~-.. --.---.-~-- """-'. '""--_ .... -. ~~, -~--- .. .... 

1'1 1.0 '1.30 0.3D 2.0 2.1 t.O 4.0 4.0 6.0 

TZ 1.5 0.83 0.83 1.50 1.0 1.17 1. ~o 0.S3 1.0 

1') 0.21 0.1)& 0.16 0.21 0.05 ('.OS C.21 0.08 0.13 

1" .. 1.25 1.25 1.0 l.O 1.2~ 1.75 I.S0 1.0 1.0 

" 1.l 
2.0 0.83 1.0 2.0 0.13 0.67 0 0.83 1.0 

1'1.3 O.SS 0.21 0.23 O.lb 0.1'." r ~ ;J. ti-j 0 0.08 0.0. 

T I •• 1.33 (l.50 -1.0 2.33 -2.5 -.l.S 2.67 2.0 0 

,. 2.3 0.67 0.08 O.ll 0.67 0.26 0.38 0.42 0.19 0.35 

,. 2.4 1.50 0.67 1.61 1.:25 O.SO ";,.67 1.50 1.50 0~5~ 

'T 3.4 1.10 0.15 O.Of.> O. ",: o. Jc ,; .:.2 ::, 0.8:.1 -1.06 0.12 

"1.2.3 0.36 0.1) 0.1) 0.36 -n. ")8 (I.U ~.o4 ,) 0.38 

T 1.3.4 0.7 J.2l 0.04 ,J.80 0.27 O .. lS :} .. 4V 0.08 .12 
'1 2.3.4 0.:-1 fr • .l3 O.l,~ 0.60 O.lS :).2; n. t)l) 8.15 (' .38 

T 1.2.4 0.2 0.00 0.40 1.20 5.0,., 4.00 1.4" D.OO o. '30 

'f 1.2.3.4 0 0.50 0.1- 0.86 0.19 0.31 0.80 0.31 ') .15 

-------------,-------------_ ... _-_._-,,-,----------_ .. _,-_. _._._. -.-----
(Contd .) 



,.able 11. (cent.c:·.) 

.... -.--.-.-~.-.---.-.. -- .,-"'-' -----
Gen. 1;. ('a~ ... III --_.-•... _--_ .. _ ....• _-----_._-------- •... ----- --------_. --_... . - . 

PL :,: .}) .. .... _-"- ---~"",.-...... ,-- .. --~ ... '""--.. '-"'" 

_. --- ...... - ~ .,,.- .., 
• _ ..... ___ ___ .IO.,,~ 

...... -.-, .. -~--. .,.,~ .. ,,--. --- --- ~~ -.--. ~~-....... , .. _- ,-~--"---.... -~. ,-~, . . 

'3'1 0.61 1.32 ;).17 0.2 J ,).O.l 'J.J2 ~. 7~ ;.4~ .29 

T2 0.49 ).10 0.14 f).J.? 0.02 ) .. 08 1. i:iS· O.2e tt.34 

If 
3 

;l.65 7.15 0.74 /).1'7 O.ll '.21 4.03 2.16 3.00 

T .. 1.03 ) .40 "'.l.2H :"\.45 _/'~ .01 ''''.20 0.80 ().ll 0.60 

'" i).55 ').15 'J. 1" :' .10 0.01 ." .. ': 7 0.45 ':1.10 0.31 '1.2 

T 1.3 
0.29 ':'.2B 0.25 ".56 0.02 1.15 (1.54 'l.06 1).63 

'f 1.4 '-<).10 ,).l3 0.42 ).32 O.Qi4 :').06 ·'}.45 ().3~i 0.92 

'1'2.3 l).61 ,':.11 .;) .40 :).53 0.0. ;).0:) 0.&3 0.J.7 ().73 

T 2." 
0.1:..; 0.1 ~;' ·".1 S ,).50 0.23 f) • ~·2 ').00 ,,). 13 •• S 

'T' 3.' 
0.,', 1.03 0.11". n.S6 ().ll "'.1 ).83 :'.131 1.30 

1'1.2.3 0.73 i.3 :1, ) .. 08 .J .52 '.15 i .12 :}.78 J.3 ,1.45 

'f' () .3,:> :).24 ' "I !) • .2<4 .01 :). ~')t: -1. 4~_.' '.34 J.18 1.3.4 
"j • .... 

'r 2 • 3 • 4 0.20 , .14 .15 '.44 .O~, i) .. 1 ~J .. 68 :'.5t .28 

T 1.2.4 0.34 :';.17 n •. i.~ ; .14 >'.01 ') .06 (',.64 :"'l.tP -:.31 

'1 1 • 2• 3 • 4 
0.3') '/. ,,5 .', ~. ) • .31: :·-'i. t!ti I'}. O~; • 8~' '\. ;. "l .37 -" , 

------------------------------" ----._.------------ ----~---.--- .. --... -~.-,-.--.---



'feble 11. (Cont(\.) 

--------_. ~-,---,------"--' -_ ... _.-., .. _-- .... _ .. ". -'" ,,--_._-,-_ .. ,----_ .. ,-----
_ • ., ...... ~ .. _, __ • __ ..... _ .. ____ ~_. ____ ,_ .... " •• ~' ............ ___ .¥ __ ~ .~_,._ ...... _ ... __ • ____ ~_"_ .. ___ .. 4~ ______ _ 

Gen.l --- --.. --~--.---,,-'-.-. 
G~n.Il 

_____ , __________ '~~ ___ ..... _~_ -." ... -.. ....... ~_ .. _ ... ,~_. ____ ~~~ ~A.' __ ~ ....... _ ... _'. _"' __ 

;:·::1 104 PL. I: ' "'I"', 
\!-. ';0.. -------_ .. ,-.',----------.---'---- ,,'._--" ... __ . -_ .. -_ .. '--------- --,-"-----

11' 
1 1.40 

'1' a 0.;;'U 

1'] 2.16 

'1'4 0.5 -7 

'f 1.2 1.21 
ft, 0.46 '>'1.3 

if 1.4 0.86 

'r 2.1 0.73 

'1 a•4 0.09 

1f3 •• 0.67 

T I • 2 • l 
0.6<:., 

'r-1.l.4 0.93 ,. 
2.3." -0.25 ,. 
1.2.4 0.34 

'1 1 .~ 3 4 0.08 
• .t •• 

. -~--

0.50 -0.07 1.57 -0. j4 

0.51 -').03 1. 14 0.34 

3.79 0 .. 29 4 .. 76 1.67 

0.35 1.04 0.29 O.OE 

0.26 0.05 1.5~ 0.65 

0.64 0.31 1.16 -0 .. 19 

(').48 0.17 1.0] 0.40 

0.51 0.50 ,).92 0.10 

0.69 0 .. 06 0.46 0.46 

0.67 fl.14 0.51 0.36 

047 0.21 1.22 -0.15 

1.18 ~.13 0.89 1.06 

0.64 0.22 0.95 0.40 

1.07 0.03 -0.17 0.45 

1.O!:i -V.1l3 'J.25 u.12 

0.56 1.03 

0.27 0.2S 

0.63 8.64 

0.0'3 0.12 

0.08 0.25 

-0.12 1.50 

-0.03 0.69 

0.05 0.97 

0.26 0.71 

-0.25 0.51 

-0.0' 1.3~ 

0.14 1..09 

O.Ol 0.22 

-0.26 0.10 

0.24 :'1.41 

0.26 

0.11 

3.l0 

0.05 

0.29 

-0.11 

0.33 

0.21 

0.61 

0.46 

0.65 

0.27 

0.64 

1.03 

fl .. ?3 

0.45 

0.61 

0.43 

0.17 

(\.30 

0.34-

0.36 

0.56 

0.07 

0.06 

0.44 

0.33 

0.18 

0.01 

0.28 

-----------'-,--""--- -----,---.--"--...-----.~~,,.. _. ~ ...... "--' ... ---' .. ---,.-.. -,-
'Cont:" .) 

,....... 
~­

-.J 



Table 11. <conte.) 
_______ 1. _____ • _____ +-____ • ___ .. _,_" .... ___________ .~_.- .... __ " •• ____ .. ____ ... ________ • ________ _ 

. _______ ·'·_.4_ .... _"'· . ____ .. " ' ........ "_'-"_ .... __ ~ __ "_,..."-.. _. __ ~ ______ ... ____ "'_ .................. _ .. _ ... , ..... ""'__._,. ____ , ___ . -._.-----.. ____ _ 

<"en. '.t Gen. II Gen.llI 
-,~-~ .... ~, ...... - ---.--~.,.-...... -., .. - .. -.-""--,-.- -"-'-"~'~' '~~""-' .. "'''''-'' ,--_ .... "'--..... _-

M PI.. : .. r Pl. 
------ - --, ----.---- - ---_._._-----,_._.,------------,_._-

'l' 
1 0.73 0.05 0.15 0.26 0.03 0.05 0.21 0.18 0 •. 26 

':2 0.90 0.07 (}.O6 O. '31 0.10 i.05 :}.16 0.L2 0.18 

'13 1.7;,r; -o.Oj C.l" 1.04 o.n7 0 .. 1)7 1.23 O.2·~ 0.13 

'I 

" 
1.85 0.15 -,).23 o.~)~ 0.16 0.11 1.68 0.15 ;'.21 

'! 1.2 '! .:3 f).H> 0.17 ~I. 22 O.O~ 0.0;1 0.21 f).03 0.24 

'1'1.3 .:1.25 O.;;t'3 0.04 0.34 O.I!) ;'.17 0.2', fl.24 (;.28 

"'1.4 0.70 p. )'''; 0.43 'j. Hi 0.08 r,. J:. 7 0.-"1'; ,:"1.10 0.18 

'1' ;.1. 3 0.22 ,.22 ".24 O. ];i 0.13 0.1'1 O.4~) 0.18 '1.35 

if 2.4 (1.37 0.03 ,~. :),:, i}.l] O.v:: 0.13 I. ,31) O.l~, 0.17 

'1' 3.4 1.60 -0.18 -(l.Ol 0.92 -0.12 _(i. Iv 0.54 -0.17 -0.26 
T 1.2.3 0.04 /).2 0 i.2'7 0.13 .1~ '.2 J 0.21 i.l •. 2' 
'I' 

1.3." 
0.63 0.06 o .. l,j o .:~ J 0.13 'I." : O.2 j

, .:~. 18 O.lS 

'l'"\ 3 4 0.)2 .2(, 
"'- . fJ.Ol', ~). ~ 

" 

~; .. 11 ~ .14 ~.:2/ "'.32 . .. ~ 
T 1.2.4 0-.21 () .02 1.1')', t).;.!,.: ;'. O~) 0 .. 10 . • ')3 ~) .. ;)~,; ';.18 

T 
1.2.3.4 

O.~5 '~'. 3-' O~41 .).",. ().14 '\.11 ;) 1').16 ').26 

-------------~----.. ~---... -~----~-----" -.. - ... -.... ~.-..... -~----------~ .. -. _._--------_ .... _ .. _-
(Cont'. ) 



T.bl~ 11. (Conte.) 

------------------------,---------------------
D~;yi:o. to fruit eet: 

___ .... ,_ :--o~ __ . __ ~ ... ~ ___ ~_ ... - v~~ __ •• _ •• ____ .. _.~_" •• "_.,_ .... __ .. ,n"" '<. __ ....... _ ...... _. ____ ~ __ -..0._,". _, __ 

Gen. II Gen.Ilf ._---_._. __ •..... _--_.- ...... _---- _ .. _._._ .. -_._ ...... ---.-~--
PI.. 

-----~-... --....-..~--~ -,--..-- ... - ........... _._----....... .. -.--------
().o '1 -0.('.~ 0.03 -0.42 "}.50 -0.14 -:',.12 O.l4t 0.1) 

0.06 -0. ()4 -0.04 - .,',4- -0 • .!.3 - .12 -0.03 0.05 0.11 

-0 .. 05 -0.';0 -0.0" 1.6:J f).44 -·.) .. 12 -:1.24- 0.05 1.10 

0.10 0.05 ,'.OS ,). ':) 1 -~}. 56 :~ .16 - 0.13 -o.n6 ".0] 
0.06 -D.O'" -0.02 -0.4:J ":.44 '.44 -Z) .1:ft -0.02 0.10 

0.01 v.05 0.0;' 0.25 (\ .. 4~: .j.6(1 0.05 - .01 -0.03 

-0.03 -).1') -0.04 -n.4 J .1.17 1.17 -D.Ol 0.04 0.07 

-0.01 -:1.ffS 0.03 (.I • .}.} G.60 a.53 -0.10 n.03 ').08 

0.0\; - ' .04 -0.02 .. tJ.04 0.44 o •. ~J -:,.03 _:,",;.<12 ;;.12 

O.O~ 0.1'1 -0.02 1.56 -1.)0 0.661 -0.16 - n" • '"i::j -').11 

-C.03 -!). ~)2 _/). O~'2 ').27 .60 n. ':<41. -0.12 -n. ' .. .' .N~ '; ! 

_~}.(/07 U.;j~ ,',.03 1.14- :) • t,r) ;:.iQO -~j .. (J4 -0.0.2 ... ~.i)t; 

",.01 i ~ 8 0.03 1.03 O.oC O.QO ·).10 O.C't"l 0.02 -;'; . 
.. ;) .03 -C .. Ob -0.02 -O.~3 -0.37 -:".50 0.03 -'). :15 ',).0-4 

;'.06 0.'.11 -0.02 1.0) ',.00 .uO !'.O8 :).02 ' '.10 

-----------.---------------._.--------------------
(Cont l1.) 



Table lJ. (Conte.) 
_______________ . _____ ·-_a __ " .. _. _____ . ___ ... ____ _ 

-_ .... " _ ... ,.---~- .----.. .....,.->,-----.......... -~ , .. -~,.-.---,--,.---~--., ~--..... ------------

~,.i M .... '" ~ 1 .. , ,. 

'1' 
1 o. ""I, -J.31 i). 1): 1.10 ().6 ;; 0.63 -0.32 IJ.25 ~~. 25 

,,' 0.47 -0.65 0.11 4.01: 0.54 J 
2 

0 • .17 _c,.64 ;'1.12 0.29 

T] 1.34 -0.0. _C).22 2.12 ~~.43 0.56 -0.)9 -O.nl -{).O2 

'f ;& 0.39 -1.09 -0.36 1.60 0.90 0.72 0.17 -'i. 11 ' .05 

T 1.2 0.51 o.ss 0.22 "'.,S -0.05 fL 74 -0.45 -".24 0.05 

T I • l 
-0.49 -0.29 -0.09 2.41 0.96 0.92 0.09 -0.27 ,';.07 

T I •• -0.16 -2.09 ~}. 21 1.79 -0.21 2.60 -0.33 -0.34 0.17 

,t -. 3 0.58 -1.03 0.46 0.42 
"'-

:).3::; 1.44 -0.30 -0.19 0.22 

'l'2.4 0.54 -/). S!f. 0.01 2.53 0.22 .S9 O.~J5 -0.1S ,.18 

'f].4 1. ~14 0.52 -0.56 5.91 -0.09 -1.l';} -2.58 ;~J. Ot.:J 0.11 

'1' 1.2.3 -1.04 -0.33 .IS 2.08 -0.53 1.20 -0.41 -0.03 ).14 

'r 1. ].4 -0.04 -n.84 O.lf:> 2.43 -0.44 1.1 -0.41 -0.19 {;.O2 

T 2.3.4 0.14 -0.87 ~) .02 1. '·,8 0.10 n.4·~ -0.18 -0.22 .21 

'1 1 • 2 • 4 -O.2J -\j .6:;' 0.",,, 1 .. 35 0.03 0.63 -0.17 -O.lB .na 
'r- 1.2.3.4 0.45 .. {j.l:.:~ ).03 1.78 -0.53 lJ. d7 -0. '1J. -0 .. I!'.' 0.12 

(Cont.r' .) 



'!'ab Ie 11. (Conti' • ) 

------------------------,~.-------,--,.-".-- ..... ---_._--.. _-_._,_ .. _-----
__ ,_~_ .. _~_,,', ., __ ~~ _"" ......... , .......... " ____ • _ ~~ _________ • __ • __ ,.., .......... ~ __ ~_ •• _ ........... ___ ._ ...... r ..... _~.,_, ••• ,~ __ _ 

r" ~ ,~ 
";I"'!':;" .... • , Gen.l rr -------.---,-<, ... ~.---.--~ .-.... ,-.-.----.----,-.--.-..-... --..... ,-~- .. --."'" .... "-.----.,..-.... -.- ". -- ,,-----

------------.. ---
5.44 

0.15 

2.06 

2.39 

0.78 

0.85 

fl •• 6 

0.59 

1.27 

1.71 

.: .04 

14.46 

f).'S!: 

o 
1.30 

1. 77 

2.07 

1.16 

-1.59 

L11 

a.~ 3 

1 • 1 t} 

1.. Ll 

.... .i.' ____ ~ ___ w _______ • ____ • ______ _ 

0.1') 

~.aK 

1.95 

0.62 

1.42 

'1 .. 32 
2.5':) 

0.68 

4.0~ 

(', .11 

6.3J 

1 c 4., 

26.11 

3. 8 

1.03 

2.04 
1.07 

J.40 

1.49 

1.88 

2.36 

0.87 

1.57 

-".21 
O.(,)·:;J 

2.i)t) 

4:.04 

-1.92 

:).12 

1.4<t 

1..08 

-1).11 
0.7. 

0.99 

'j.17 

-S.70 

1.36 

]4 • .23 

1. 77 

(1. 73 

0.08 

n.02 

').46 

5.65 

3.01 
'1.07 

4.a2 

a.02 

0.26 
1 • ., ~ 

13.33 

1.95 

2.26 

0.66 

-0.61 

'.18 

0.17 

2.J7 

1.49 

0.44 

0.30 

2.34 

1.41 

2.54 

0.4 -< 

1.40 

1.32 

0.41 

0.49 

2.90 

'.10 

-2.63 

0.45 

1.04 

1.30 

25.54 

J.(d 

(;).08 

0.40 

0.6' 

('.42 

0.34 

0.50 

4.10 

1.90 

'1.74 

S.7l 

:.~. ot a 
0.06 

1.24 

O.~6 

-------' """'---- ~_._......_A ... _ .. ~_._~_ .. _._~_. __ ~ __ 



Table 12. ~ K re0.1, F.9'l llet'j,tQuility of ftrlou~ chbrClctere; eff~cteC by tn,itwtee 
selectionc- cotlE'16al'..~1ng all tbe ~elect1on J'8etheX'lf' togeth~r 

------_ .. _----------------
Y1,:>1(~/"". l~' ~ .- "', , .. , ... .,.~,. 

_______ ,_ ... ____ ~ __ . ___ .. ~. __ ._ ..... ___ ~ __ ._, ,-___ ~'" _~ __ ~_~.~"~ ... _____ _ ..... _,. ____ ~ __ w_ ......... ___ .....__.. 

. 0.31 0.03 0.37 1.54 l.8S 3.85 0.32 0.07 0.42 0.51 0.40 0.49 '1 
• 0.33 0.16 0.69 0.94 0.13 0.11 0.18 0.08 ~.38 0.38 0.47 0.42 '2 

3 
2.66 0.86 7.n 0.13 0.0') 0.13 1.36 !3.3i 3.16 0.21 1.66 2.14 

4 0.56 0.22 0.66 3.25 2.00 1.00 0.50 0.17 0.52 0.25 0.12 0.11 

1.2 
0.37 0.10 D.49 1.00 tJ.60 0.80 0.2'.) 0.05 0.27 0.38 0.62 0.07 

1.3 0.37 '.31 0.63 0.2,-, Q.2~ i).OS (1.27 0.16 ". 3>~ 0.47 n .()7 .36 

1.4 0.42 O.ln 0.5] 6.67 10.67 1.33 0.4;-, 0.12 .56 ~i •• 4 0.36 1).41 

2.3 
0.50 O.2~ 0.54 ',~.l,) O.~8 0.28 0.38 0.1', 0.52 0.55 0.25 0.51 

2.4 0.28 0.14 :).59 1.13 0.75 1.13 0.17 0.06 0.34 0.30 0.41 0.67 

3.4 0.78 O.tl 0.93 0.19 0.23 0.12 0.88 0.21 0.99 0.66 !').2J 0.30 

1.2.3 0.35 0.22 0.77 0.24 0.1'$ 0.14 0.2;; O. 1 ) 0.45 '1.41 1').16 41.71 

1.3.4 0.22 0.17 (').45 0.24 ~'. 2 o! 0.14- o.:.n 0.10 0.29 0.71 t'>.57 0.47 

2.3.4 0.22 0.25 0.73 O.li:.~ 0.2" 0.13 0.16 ;) .15 r).4S f).}'7 0.38 f).37 

1.2.4 0.21 tJ.06 0.40 0.45 LOS i.le O .... 3, c).07 n.61 t1 .4, 0.\)2 '1.40 

1.2.3.4 0.30 G.13 O.4'~ 0.30 rl.3n O.lO c\.. 1. ~., fi.l ~ ',1.43 .41 0.42 .• 48 

.-.. - .... ----- . --- .. --_ ... ----_ ... ---,-~ 

(Contl'"; .. ) 



-....--="~,,---. -.........--~-.,-,--..'-

Pap to flow~$r Day}: to fruit S9t: Daye t·o f 1r~t harvest Fruit weight 
_._---- ... .--~--.-- ---- - *--,-

Ggn.l (jen.ll Gcn.llI Gen.l G~n.II Gen. II! Gf~n. I G~n.ll Ge!'l.Ill Gen.l Gen.II Gf!n. III 

-"'-----'-"""-'---"-- -
'1'1 0.23 0.13 0 • .25 0.02 0.04- 0.07 0.01 !J.76 :;.13 9.96 9.75 i!l.S() 

'1 2 
0.11.} (J.12 ,).15 -0.01 -O.lS 0.06 -0.20 0.79 0.12 '1.63 0.78 O .. Si.) 

'3 0.68 n. l;l 0.22 -0.04 0.24 0.03 -'l.Ol 0.62 -o.o~.~ 1.78 0.93 1.27 

'1'4 0.66 3.43 5.33 -0.03 0.30 0.01 -0.59 ;J. rJ6 -0.";1 2.16 0.07 0.08 

'1' 1. 2 0.18 .:1.'18 0.15 -0.0,12 0.27 -G.002 -O.OC 0.78 -0.19 {1.47 0.06 0.30 

'r 1.3 0.19 0.20 0.26 0.00.( -0.01 ).~5 -0.25 1.30 -~:.O6 1.20 0.04 0.60 

'I'1.4 0.54 0 .. .23 '.).38 -0.05 ·J.51 -n.Oo. -0.57 1.40 -0.45 "1.6 17.8 14.40 

'1 2 • 3 O.ll 0.17 O.2S -O.OU.t 0.40 0.02 -~~ .OB 1.26 -0.06 1.83 1.98 1.85 

'1 2 •4 0.11 0.12 n.1S -O.OOl 0.08 0.04 -:J.24 0.g3 0.01 0.8~ 0.)4 ".49 

'1'1.4 -0.24 0.23 0.28 O.l~ -1.6e -0.04 -0.29 -1.36 1.29 3.42 6.0 3.67 
T 1.2.1 0.81 0.16 0.22 -:'1.02 O.Hi -0.002 -t).29 0.71 -0.55 0.:1;) 1.22 0.16 
'!' 1.3.at 0.19 0.15 .1.19 0.01 0.71 f}.OJ -0.23 iJ.70 -0.67 1.82 0.61 "".51 
T 2.3.4 O.~~ 0.1. 0.25 -:).01 0.70 0.0'3 -0.12 0.61 -0.60 0.81 0.88 1. n6 

T 1. 2.at 0.08 0.10 0.10 -G.lO -0.01 ~.OO2 -0.41 0.54 -O.4} 3.07 3.72 6.83 

If 1.2.3.4 0.50 oJ.l; (; .11 0.01 iJ.70 -O.OJ 0.04 _,e •• 49 -;).64 1.26 1.66 0.81 

_ .. - .. 



h) Fruit weight 

'1M tr,itwise $elect1~)n ";t un,'er c, 7:: in th~ f1r~t 

~n, f'>.!COM qanttJ:dtiunr (0.88 006 0.71 rll!!")sctively) ann th'9t 

unLer our::>l1 na in the firFt gener<.~tion (0. e~5) 'h£ic; hiq'her 

ret:l ... 1S${ her1t¢!r~11ity. !SimiltJ.rly 'll.l un' er :1>\1re1iM in the 

~ec(.)n,rli t,lnr: thirn g~n~>·,:':'t1om· (O.9':I,and 0.63 r~fpect1v"'?ly) and 

"2.4 under ;,JUr~l:ln:; ;;ino ,T in the th1rf' glltnll'Jr.t1.::-n (0.10 an(! 

O.1~ re,,;,)ectiv 1y) ~(" hi9her reiil.is..-' :1""ribbility. 

The «.atc! on tnt- i I"cjAence of bact ri:,d wi It in the 

the ar'ult Jl.nt ,·t~.,q@ thi;..l1 in juv!I:'n,11e Fteqe. Th!l wilt inci,rience 



Tabl. 13. ~valuat1on for ref>i:s;t:~Hl(:e to bilct;tJri~l wilt in ')r0genieE ~eY~'lo~1ed 
throuqb. three methods of A·~lect1on 

_____________ --"" __ '. ______ ___ _ ___ "-,,-..._''''_, __ '''...,.··_''' __ '~,..~ ___ ._w. ____ " .. _ ..... ~.''''''"' ____ _ 

Metbcx1~ of sel-?tct. ion 

Ma EJ S ci elect ton 

Pure !'i.ne Eel~ct ion 

Bulk 

G~"!nera­
tj.on~ 

'Iotal 
D\lDlber of 
:>1 ... nte: 

--'---.-----~------..... ""'--. 

1 750 

II 750 

III 7S0 

I 7S0 

II 750 

III 750 

I 750 

II 750 

III 750 

l': 100 

II 100 

ILL 100 

2377 

Juvellile 
steqe 

Mult nlant 'rote 1 
stage ---- .. _--, .. - .. _--_ ... . 

27 66 93 

15 100 115 

20 62 82 

38 79 117 

3 103 106 

31 60 91 

46 g) 139 

16 110 126 

14 60 74 

6 20 26 

12 14 26 

2 14 16 

171 2::36 457 

.~ __ .... "· ... k'_ .. _.~ _ _____ '_.~ 

"d1t 
(;~) 

----~~ 

12.40 

1!:i.33 

10.9) 

15.60 

14.13 

12.13 

18.53 

16.80 

9.86 

26 .. 00 

26.00 

16.00 

22.13 



Table 1'_ ~vGluatloo for wil~ r.~i~tance 1n prc.genies d...,eloped throQtjb 
trditvlse select-ione uni,~.r three eeleetion .. tbad. 

PlaMa wilted 
'tott"!l 
No.of Ma.e Pure 11ne as tog 1. SefJ(! Clescent: 

Tralte Genera- plaa-
tione ts Juve- Adult Total .". Juve- ;.dult 'rot·, 1 JUYe- Mult Tote 1 ~ 

al1e stuge nile eta.oe )!o, 
III 1. .t~"ge 

stage stage 8ta9. .- -----
1 2 1 4 5 6 7 8 9 10 11 12 13 14 15 

I 50 1 5 6 12 2 5 7 14 5 5 10 20 

'1'1 II 50 1 5 6 1.2 6 6 12 1 5 6 12 

III SO 1 1 :2 4 1 7 14 1 1 2 4 

I SO 1 2 3 6 6 0 12 5 15 20 40 

'1'2 II 50 2 5 7 14 .4 .. 8 I} 9 1.8 

III SO 4 .. 8 5 5 10 1 1 :2 4 

I 50 1 :2 5 10 12 )0 ~2 84 3 9 12 24 

"3 II SO 2 6 8 16 6 6 12 1 6 7 14 

tIl 50 1 5 6 1~ 1 .) .. 8 1 1 2 , 
I SO 3 6 9 18 1 3 , 12 4 11 15 30 

'1'4 II SO j 4 5 10 7 7 14 :2 5 7 14 

III SO 3 3 6 12 2 1 1 G 4 4 8 

I SO .. 6 7 14 l 2 ~ 8 1 3 4 8 .I. 

'f1.2 II SO 3 7 10 20 11 11 22 3 8 11 22 
III SO .. .. 8 :2 3 5 10 0 0 0 0 ,.-

-"' ...... ---~- .. - --,-, . .. v ____ ' • r ,,_ 

(Contc1 • ) 

~.., 



Table 1 ... (Cont{.::. .) 

----- 1M ___ " __ '~ ___ ' __ ~ ___ ~ ___ <~ __ 

'" .. -... to· _ _ . 
1 l 3 04- 5 6 7 a 9 10 11 12 13 14 l~ 

.~-- ... --...... --->, -~--,.-, ~ .. ~ ..... ~ .. --..... -_. __ ._-.. _.-_ .... -. . .,- .-.. _.,.,,_._._--., '-"-~- ~ .- ...... ---~-.,..- ... --

I SO 1. 2 4 8 0 0 0 0 3 Co 8 '6 ." 

'1'1.3 II SO () 6 12 1 4 1 6 10 10 2~) 

III 50 7 7 14 1 ~ 9 19 2 2 .. 
I 5v 3 2 5 10 l 2 4 8 ;2 5 7 14 

'1"1 • .- II SO 2 5 7 14 1 1 6 1 7 9 16 

III S0 1 " 5 10 6 .4 10 20 1 :) 10 20 

I 50 4 4 6 12 4 6 10 20 4 5 9 18 

'r 2.3 II 50 e 8 16 1 7 9 It) 12 12 24 
III 50 1 4 5 10 4 1 1 14 1 3 4 8 

I 50 2 7 9 IS 1 5 6 12 2 4. 6 12 

'1 2.4 It SO 12 12 24 9 9 13 3 1 6 

III SO 1 6 7 14 9 "} 18 1 3 .. ~3 

I SO 1 4 5 10 1 ~ 1 6 4 7 11 22 

tt' 3.4 II SO 5 5 10 ':I ~ 18 ]5 15 30 
1.1..1 SO 1 4 5 10 2 -~ < .. 16 1 ~ 11 22 

1 SO 3 7 10 20 2 1 3 6 1 9 12 2" 

'l'1.2.3 II 50 5 5 10 7 7 14 1 B :') 19 

III 5"" .- \ J. 5 7 14 (1 0 3 ;2 S 10 
.. _ .. _""""'-

(Contf .) 
I-i' 
I', 
--1 



'fable 14. (Cont<'l. ) 

- - '-' II;~ ... ---- . - ._--=--_ .... - .. --~-~.~.-- ..,..- - -_ .. -- .,...,.,"""'-...... ~-
1 2 3 4 5 6 7 :3 9 In 11 12 13 14 15 

-.-,,~,-,~ ... ,- ------.~ •• -. ~ •• - .. "" ... P. 

~.,.,_"_'" ....... _ ~ ___ ~ ... _,." _. _____ ~ .. ~ .... ______ .~, ___ , ___ r_"' ___ .~_~,.,_~_._ .. __ "_, ___ ~ .... __ ...... ____ .. ..,. ..... __ -,-
J 50 1 6 7 14 2 :\ 5 10 3 4 7 1.4 , 

If 1.3.4 
I.r 50 7 7 14 "7 1 1.4 1 4 5 10 

III SO 1 1 " 8 1 1 :2 2 ,. ]1 22 

I SO 1 .. 5 10 }. 6 8 16 3 3 6 12 ... 

'1 .2.3.4 II 50 8 8 16 8 8 16 2 5 7 14 

1.:1 SO .. 4 8 5 5 10 :2 6 8 16 

I C:'" .." : 2 6 8 16 3 .. 7 14 2 4 6 12 

'r 1.2.4 
II 50 4 6 10 20 1 10 11 22 3 6 9 18 

III 50 :2 8 10 20 3 5 a 16 1 1 2 .. 
I SO 1 1 4 8 2 4 6 12 l 4 6 '2 

'l' 1.2.3.4 II 50 11 11 22 7 7 14 1 7 ~ 16 

111 SO c 2 7 14 ~1 2 10 20 7 7 j..'! "j 

. -- ,-..-. .,-~- • _ ~ __ ___ ·u ... __ .... _ ..• '"'.~_ ... ___ > ... , __ " __ • __ ... -..,-_,."'_ • ____ ,, __ , __ ,.. •• ,, ____ ' ... _______ ...... _' ... _ -
G. I 100 6 20 26 26 

B1I.lk G. II !on 12 14 26 26 
G.l!! 100 :2 14 16 lb 



'lable 15. PerforMance of J.,e;7:~ lC .... 34d-O-l-l-l-l-lJ J:.) 
under mult.ilocct.i JM 1 triol? 

--_._-------
l~iftrict 

Oul1on 

Kottayam 

1 6ult'lt 1 

'i'richur 

Ci licut 

Cannanore 

Total No.of 
~l"ftt" 

pl. ntF 
wilted 

----~----.-.-...------. --_. 
137 

36 

lS 

50 

100 

11 

49 

1013 

so 
66 

10 

156 

30 

29 

4 

0 

0 

4 

3 

14 

102 

2 

2 

1 

;2 

() 

l,aV. 

........ '-_-...._._.,._------------- ---------

p'! t' C1J nt: 
F'u"v1v,,: 1 

78.8 

';)5.0 

100.0 

100.0 

96.0 

1la7 

10.8 

,39.1 

"6.0 

97.0 

70.0 

98.1 

l{):".O 
a, .. S~) 

100.0 

10n.o 



fr 'lffer'''nt: QlS.'lMrat:i one are Oi"'~1'1 in Table 14. Tl'lIe trd t­

wise ~elect1')ne T1' '1'2,1'1.2' T 1 • 4 , '1 2 • 3 , 'fl." 'l'1.Jt,.4 "'.IV" 

'"£2.1.4 uw.'er mass sel·'9!ction recorrieil iij low wilt incidence 

<2-10'J') i.n the tb1.r." 9~~r~tit)n. Sim1le:rly tM tr,,1twise 

seiecti n '1 3 ,1'4' '1'1.".3' T 1 •l ., ant1 "2.3.4 unt''1~r ",)urel1ne 

(0-1,",) fin' ~l' '1'2' ?:l' 'I'4' '1'1.2' 'll.3' ~·.2.l' '1 2 • 4 , '1 1 .",.3 and 

'1'1.3.4 un~er ;, .1') (O-l~) ha(~ low wilt lncidence 1n the tiirc1 

g~nerctit:'n .. 

wa!." furth&r teEtet tr:rouqh e !1lultiloctltl na1 triel'l\ b.le 1S). 

'l'he nl~4n i;:lcici enc"l of wtlt Wi:ie only 10. S~. 

;". Inheritance of reai!:tance 

wilter' in.hoth seqreqatin9 Ci t~\ non-•• grfll9Q1til'lQ qen~'!rati :'fl~ of 

(4.79 x ?'Ill''/:, Ruby crO({jU,H, dr. pr".enter in '1'001e 10. 

'l . .e reault 1n 1ci~teF. that the J:'etairt, nee to bacterial 

wi it ln LB7':~ i~ lnM,d,t.,(; monogeniCally 6nCi is controll~~ by 

a f"inqle 1ne('...mpl"""t,ly ('onUnant qena. The gene ~y£·tem o:;eri·ttng 

in tht6 l.irl~ of ~q',.;#l[~i,C;9n 1'C;HlentU bet: Q. -je1'lt2t .. ·, nee of 

7'bt. 'Iher:::> we~' ,'j !'urv1v 1 of 12,. of"'lcnt~ in F l -

b ... 'io.~: oci.:.ti .. n of ct«:iractere 

1. lleJ. colour of fruit 



-~~- .. -,-.-.----.- .~ --- -_., --.--._ .. -----.... __ .-- --, .... ,_ ... -'- -,..,.""._- .. ~------'-~""-.'.'." .... ..,,-,- ..,.--_ .... _-
~.W(&kn r o~ p.i"" nt fO !Ix r~ct ''.?c: :,.2 

retio assu-
-roL 1((.9. it. nt ,l.a'c"'!)ti'bl,:> ming ':~.r-

t ia1. "Y3n€-

-----.-,---------~--.,,-------.--,---

P1 

1'2 

"c 1 un x A.r.) 7:> » 

so 

so 

:lOt') 

)6 

0 

6 

41 (48) 

11 (84) 

18 (Ll) 

14 

50 

44 

)59 (152) i).1Oa).04 '.34 

12:::.1 (U6) "'.84:1.16 3.41 

182 (18B) 0.06:0.94 3.1'~ 

0.3 - 0.2 

0.1 0.05 

0.1 - O.r)S 

--- - --____________ ._~_"_.___ _ __ ,'u_ , __ •. __ ' _____ .• ______ ,,_._ ... ___ , ______ _ 

(p • 0.(5) 

-----------_.- ---------- ... ----... ,.-"-.....-....----.--~-.-,.,. .. -------------. ..,-. *,---

I 
I 
I 



'rable 17a. cont,iOc,]ency tdbl" for te.·.tlnq &fi;;,ociat1i)n 
bet""een fruit gel colour d!'lf;' re~ ~ ct6nee to 
bi,eteri.:::' wilt 

1·) q 
;j ... 

,-------~'*-" .. -.-~ -,-_._. ---_. ---------
... 'ru1t .. el colour ,'ot¢. 1 ------.----------_._------------

Yellow gel 
--,--.-~-.. --.... -.---------------... -<~--,---

o 10 10 

o 10 10 

'rota 1 o lO 20 



Table 17b. ..;ontin,;eney tabl<~ for te:::t.inq i;)l!- oeiatiof) 
between loc:uJ.es/fru1t <:H'lf~ r<9r L,t[ nee to 
ik;ct-aricd. wilt 

Locu18fi/fru:1t Tot 1 

>3 

1 I" '-~ J 

---.----- ----.~-.---- ------.----------
4 

1 

6 

9 

15 

10 

10 

20 

-------------------------------------------------- ----------------

p~ - 5 1 1 5 1 l 0 1 1 0 1 x 1 . . . - -- - _ .... - ,-~---.-. -
201 

flO • 5 1 1 .., 1 1 0 1 1 0 1 x 1 . ---_.-
2 0 1 o 1 101 5 151 

(Ja.lO • ';;EHuminq -:; l locules/fruit. tlJKler ausee>t H:·1..i..it.y eH'; zero) 

1 

6270566400 

• 0.135449 

__ -1-_ 
52254·~72~OO~OO---

• 0.0162539 

,'(; { Pl .. 0.15 



(Lt;7~ h:.:L 12 ~-0-1-1-1-1-19 ,:;"4:i) arK' FUf;ce~ible (Puf:8 !;luby) 

- all th~ pJ.cnte- ha'~ trultt> with Y9,UOV Q'3.l colour ('1'&U~ 17a). 

~. Locul"!<l/fruit 

1-1_19 (;z» dlY' f'uf,c<')t}:)t1 .... 1e (?usa RuDy) genety".,..,,!: wer~ ob$'9rv~ 

for loc:ul!'ts/fruit. fI'hof::'! fillliug under th-,. two qrou)f', vis •• 

lc<culao numb~r ~l at," > 3 1n th<9 tW';i nriet1"11 wer~ analy~er for 

1tp.! ar; soc1&t ion with ref"L'ttH1C. to Lact:-"ril:: 1 wi It by uf:ing 

multinomial '-:)robar,ility t,,,:!;-t, (TI.1:;.le 17b). ,: ,1ro}xtbiLt,y of 

I'>.. i,;dJ t1n:ati:;n for tc .. t<,l COl'itent ofo(- tometine, total 
flhet\lol.£" u.;. ")Mn,::;,1t; ~ nC V1t.dlRln C 

1.0< - Tomot i M co"ltent 

of 1...679 \C.L 32 <'-0-1-1-1-1-19 as) .,nd Puaa Ruby at five 

ar\(~ then gr~du.~ lty j ncreap-'. 'l'he contetnt in rO'-,.t~ of 1879 

was mor~ thclo th£~t irc lOUse Ruby at all ~tHge~;. Th.e ror:-k cont.~nt 

wa~ maximum in 15 d'fJys olt; fi-ee(41ingp ¢:nc' afttlr is ~1U1'ft7,), it 

&g .... in r49ac.1(t6 the A\(~,ximum in 4S &lye old Dlant,£. 



--------_._---_. __ ._ .. _ .. ----------- -- "------- ,------_._.- --"'---.~-.------.-.-.-----.------... -.-----

.Root 

Totol 

4St.h d;..l'{ 75th OtiY 

L .. :: 7', ;;'; <. lit 79 

---_ •... _-- _._----_ .. ,------ -- -'-'" ---- '" -- .. __ ._---_ .. _--. --- .... -_ .. -_ ... _---._ .. __ .. _--_.- --,--_._.-----•. ----
3~HO.4 

3456.3 

3574.4 

3176.6 

lJH5.0 

1357.9 

137).6 

1372.4 7ud.l 

25;tl.3 

2520.6 

1771,,2 

1652.5 

1692.1 

1873.2 

137·'J.1 

l091.4 1497.q 

2215.9 1 ~:JS5.1 

2174.4 179'.).4 

---------------_._-_._-_.---_ ... _. ----_ .. -_._------,_ ....... _ .. --- ,----------'--------_.-._--
L.S 7; :: ct. 3.2i-O-l-l-l-l-L G., 
PQ. • Vu$I!" a uby 

'l'4ble 1,. 'lot. .. 1 Qhenoi. cont ,?nt {Tannic:: '" ciii (p;'Xn) at (' i1..ter~nt 
grOl4th stages 

--_._._-_. ---- ... -~-----.--, .. -..... ~.-.,-.. -.---,.--,-.. _--_.- --,-,-
45th d.:,y 60th day 7St h 1710.y 

-_._. ---------_._ ... ' ~--."--,--_., "''''--.. ".---..,,~, .. ,~.--'''".~ .. , .. --------" .,--~ ..... ~>-,-- ---, ~ ~.-,.---- .. '--.~.-.. ---.,. ... .,.. .. ~-,' .. -~---

~~oot 270.0 J'o. ", 28).0 ,3!)., ": 3 7f;:. () ',' . 3 .• n 253."':"' 34'-:- " 

41~, .0 • '.1 

··hont 1'13 .. n 746.5 7':d3. S on.5 :1b1 . ~.' J : AB. '.! 637.15 Li6J. :; 1"'~~.O 

&')::).3 r, . . -,t .. 3 62.5. " ~~;b.:~ r. 7iJt., e6 .. - .> .It,j '.late 1 511.0 102~~ 
., 

A20.3 

(~ 



'l'be tot,:; 1 "')oonols 1n the plant WiH~ mor;o?, in ~79 at. 

eontiknt in roA Wii~' lower in W79 tMn thGt in i\lsC! Ru.by at 

3. '~! • .u. :.Jhenole. 

4. Vit~m1D ~ eont.an~ 

H .. a~..I.~t1Yry ",roblOrtlC>r;, ~m·.mg chemical C.io*'t1tu"!ntE in 
ret:!: tent <:inC 5ufc4!'Ot1ble lines 

13G 



Root 

. hoot 

'lot 1 

'rot .I. 

'1'al:·l~ 20. li.). .}h.~> {lOj. cor.t, nt I'':';''A t ~c;;o:. co, .•. ~ nt (;:; .. m) at f ~ f.f.("lcent 
gr<:)\>,t !'l st",':;!·~:r: 

15th £~;,.y 30t •• -- _ ... -------,-
lti~ 79 Pit ~ 7') 

----------_ .. _. __ .. ----.. _--------------------------
12 .. 0 32.0 35.0 

228.5 201.3 ,,45.5 

163.i) 1/'),04 .. S 175.0 

3i.n 22.0 

261.5 2;.7.5 

. ?iIl • 

l}.O 

173.5 

125.0 

3B.O 

316.5 

lIS .. _ .. ___ " .... __ •• __ ... ,,_ .... _._,., __ ..... __ ......... _ .. __ ..... ,., --__ '_'''-' __ ''' , ___ " •• __ , ... __ , .... __ '''_~ __ • _____ • _____ ... __ • __ ... _~, __ ....... _,,,.,<_ ... _ 

l5t:i f.,.:..y 

-----'-----"'-'---'-

63. i 47 .. 3 0.\.6 ,";,8 •. , 60.2 7'~.6 4t, . ":) 

250 .0 ~8','.4 3,·,3.[; 454.11 1 d> .. 7 30 .. 1 74'1 .1 

l,t? .. 'I J."~. 1 2 I;: 7 .52:, .. 6 . ...., . 14 F~. 5- ,2'3",.2 1 11 n ." . 

• ~_.,,-,,.~,,, .~ "' ••••••• ""', __ .> • .._ _____ -_"""" .... ____ ,_ ,~~ ... ,.., ••• ____ • ____ ••• _._,.",,_ .. _~... _ .. ' ._",~.~~- ....... ..-_ ••• ,.~_.,~ .. ...,..,~w.· _,",~ .• "'~_.-_ .... _. __ .... '~,,~ __ ~.'""_ .• "_ .. _ ..... "'.-"_.~_, __ --... ..... ... _ 

< .... 
-.1 



The ratio ofcX;- t~t1ne to tot·," ... pneno.lE in roote: 

of Ul:7':' weE- more than tbat in "'sa Ruby at all c=t:eg .... tII stu('1~. 

In t ne Fboot a leo the trene W6 Ii .ame -axC!'!, ~ in ()o and 15 Cia ye 

ol~?lant,fi; where PrOPOrtion wes hilJh in Pus. Autr,. 

13S 

The r<$tio ofo(- taaat1M/O • .o. ..benolt: ill roobz' of Li;79 

Witl!' more than that in Puett Ruby at all sti~Q"'f,. In r~h·:;:\("}t, "xce .. 'lt 

in 60 (~(:,ys oH~ '}L~ntp# the trenl.! vee .~"f! al:' th,~t in roOt", of 

1.£79. 

3.0(- !'c:aetioe I Vit~m1n C 

"he rat io ofo< - tOlDet1ne/Vitt:tl1l1n C Wt:.f; more in the 

rootr> of 1&79 thcln that in PuSCI "uby ~t is it ,tagep exce,;,t in 

15 enc' 75 cays old J)lante:. '1'he ratio in the i'h~XJt ~llSO had 

the .... trent': exce:>t 1n 45 and 75 days ole' t>L,;rli-S where Puea 

Ruby Mf) a higher lX'oportion. 

4. V1t;;~min C I tot·"l ;,nenola 

'I'he rat 10 was higher 1n the rootr" of L£7::- exc.:>t in 

60 day£: 01,0; ;:>lant1,'. In the eboot the proport.1vn W68 h19-;1:,::,r 

in Puaa Ruby axee:.-t in 45 one; 75 day.- ou1 ,')lantr::. 

5. V1t~~Ql1n C: 0.,). oMnoif.; 

The r",t10 of Vitat1lin c/o.; i .. ~nol.s wa!':? hi,.~her in 

roots of Ll£79 at all stages. In 5hoot~, this :~rc,,)(.)rt1()n wa. 



.. > 

15th (l;:lY 

30t:h day 

45th cay 

60th oay 

75th dey 

Table 22. R.,lut1ve {)J:·oport.i(.m of .. if£arent ella.ic"l con~t.it\lentf in root: 
an": eboot at. {)iffltrent .r'O\"th st'jgefl. 

-- - - .. ...... ~ __ -.......... ,~ .......... ____ 9._ . w~ __ •• __ •• _~_ ..... , _~_" _..-. __ ,w_ .. --._ . -
Plant - 'ro_tine • Toto .i. phenolE - 'fotftQtine • O.D.ohenoa - -romat ine 
part ratio ratio Vlt .c retio - ........ ~. - ._._'.'_ .... . ...-----.--_._ ............ _-,.--

.t.E 79 m 1.£ 7{f PR IE 7q PR 

, 

_ .. -_ ...... '. " .. --..---.......... -----.--- --.-.. - .... -.-~--.. --.- --~--"' ... ' ..... -,.---.- ......... --
Iltoot: 14..1 • 1 10.73 • 1 IF1.1 I 1 9~ .• 26 : 1 60.4 • 1 67 .1S • 1 

Shout 4.47. 1 1.86 , 1 IS .12 r 1 6.4 • 1 13.8 ! 1 4.8 : 1 

.lloot 4.8 • 1 2.25 I 1 18.8 a 1 1·: .9 • 1 19.5 I 1 10.1 t 1 

Shoot 1.74,. 1 1.16 , J 5.621 1 3.58 • 1 3.5 I 1 1.78. 1 

Root 7.e;.!: 1 3.06 , 1 16.19 r 1 32.3 : 1 48.1 • 1 36.82. 1 

i;hoot 2.62& 1 1.54. • 1 9.''', 1 7 .. 03 I 1 7. ~4' 1 8.44 : 1 

ilOot. 4.85 : 1 4.79 I 1 as. 9~ I 1 43.04 : 1 22.4 % 1 20.52l 1 

Shoot 1.5,) I 1 2.43 · 1 8.22: 1 8.95 : 1 e.g7: 1 8.1~; I 1 · 
floot S.;:f;~r 1 3.5 ; 1 5::-',,04 :I 1 46.5 : 1 26 .. 6 : 1 33. , 4 : .. 

A. 

;;.noot 1.62: 1 l.':Jl : 1 7.00. 1 6.53 , 1 7.172 1 11.2 J 1 

.. -~.-... ,.~ -..-.-.-.,.....,,--~-.-- " ... ~ .. " .... "~..,..-""' .. --,,"~ .. ,,.".,-.<"""-. 
< .. ~.-.-- ..... ~. ,.,.. -..... -~~-... -. .. _ .... _'ow, -- .--.. ",--~ .. ~ ... , ......... ~ .. --.--~--- --...... , .. -,~-"" .. -..... ,-..... .....,.'"'-



---.~---

30t ~l d~>y 

45th (~ay 

7Std cay 

lLl'lt 
¥Jrt 

;{oot 

" '!-)oc1lt; . 

~oot 

1100t 

Root 

f-,hoot 

Root 

Shoot 

Koot 

.C, ru:v.Jt: 

'i,'it· ,;1.1 r; -.:;: '1ot· 1 Vit <~:,.:: t).: • ''}h.-not£, 
)h~nolf re t io r"t 10 

0.2) I 1 'J. 16 : 1 1. ';)7. .! 

U .. J,J : 1 :..j~ 3'1: 1 1."191 1 

.J.2:' : 1 f).2m2: 1 1. A~ t 1 

(} • .n ',t I 1 O.6b: 1 l. ()(' ~ ], 

0.15 I 1 0.081 1 1.51. 1 

0.33 : 1 0.1.8: 1 1.2], 1 

0.22 .. 1 O • .l3: 1 3. in I 1 

0.10 " 1 c. '" .i. 1 0.92 : ~ 
~ 01 

0.i3 < 1 0 .. :11 : 1 .;:, .. 07: 1 -
0.":3 t 1 '''.1'1: ~ t)~~:;~5: 1 1 

1.13: .. 
J. 

1 • .c.~, : 1 

1.~~n. 1 

;4 .02 = 1 

0.88, 1 

0.133. 1 

2.10 , 1 

1 .. 091 1 

1.'-:;& 1 

O.5i:i: ~ 

". 

'Tot.,.l)h':-."c'L: n.". 
: .. henolc rt't 10 

fi.4 :1 ~.25 I 

3~4 :1 3.7f ) : 

8.1 :1 ~.OO J 

3.;l 11 1.Q7, 

10.2 .1 10.57, 

3.7: 1 ".56: 

17.7. 1. ~.9:' I 

5.2& 1 3.61. 

'.21; 1 13. ]0, 

A .31,1 l.h] : 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

_ .. _________ • .-__ •. ~.,~,.·_. ____ ...... __ ""~.·._""'_.·.·,....._.·~,_,_o._""''' ... _:..___ _ __ "'_"7-..... , ......... -._,.._,~ .. _".'" .... _, .... " "" ..... " ." .... ~,. _ ........... _ . ...,_~ .. "_., .. ~-". ~, .... '· __ '.7_n..-.. ' .. -...--



in roots ot Puaa i\®y than in W79 at dll staglU .xce:Jt 1n 

75 d""ys ole"'! )l.c nt i:. In the ",hoot, tb1t· r.at 10 VIci: high r in 

Pue::a Ruby in 15 ond 45 (luytli ou,)J.ant f'>. The ret 10 W,if:, h1gh·~r 

1n 30, 60 on<:: 75 dayr: ol~) ~.,laftts of 1£7::;. 

1.' 1 
't .I.. 

~. ::ih1ft in cont!·~nt oto<- tOflVltine, totol tjhenol~:, t,.;ev.nht!oole 
and V1tca1n C after ~rt1f1c1al inoculation ~1th 
Pl'_glOMI AOlaMCg:!1'WI 

The lncrea&e/'ilec:rH.' in l .. "lE ofo<- tometine. total 

obenole, o.v. phenols and Vito.in C 1n 60 days old olante 

of LS79 teL 32d-0-1-1-1-1-19 G;:.,) and PUS. Ruby thr.~ days ani' 

FeVen days aft~r artificle 1. in,,:<:ulation ar1i! ;l&"es~nte~ in Tablee 

21e, 23b, 2lc anii 2ld. 

Tbere waa an 1ncreaa. inaC- tc:eat1ne conterJt thre. 

days aft';'/r artificial inoculation in both ~7':i (1618.1 to 

7000.6 Dra) anti !>usa Ruby (1313.8 to 5696.l 0 1
-.). The root 

of Pu&-a Ruby (4387.3 and 4208.7 ppaa) comi><ere<.' t·, 1.79 (516;;.4 

ana 5654.9 P'D r-es )ectiv·..,.ly). Pus. Ruby IfUCCuraed to artificial 

inoculation after f'ev~n ~aya. 



Of 'iJS& ituby (31)9 p 1 •• ), thre;:c C:'!JYf: after inocuiation, t'\tt the 

inoculat ion. 

Ther'1 wa"" increase in o.p. ph.tnols in both 1.£.19 ant. 

::'u:il '!\uby ·:;,fl-er 1:nocuLi~t1on. The O.i·. 'Xl~nolf" in roO't i!U1C !:hoot 

O.t lit. 79 reeor<"' .. ~ ani 1'lC refna of 2~!le 1" a l\{'~ 11 ~ Q nf <,{ 54 • 1" (3 nc 



-----_. _. 

Root 

~:hoot 

Tot" 1 

Before in(..)cu le.tion 

fA! 79 

18~1.9 

1871.2 

H~7a.l 

1235.3 

1553.] 

1313.8 

Three dayc efter 
1A9'-1BlatigD .. ___ . __ ,--------------------------

U 79 i"W;a Ruby -_._-_._-------_.------_ .... -_._--------
863~.4 

6191.2 

7000.6 

6749.7 

,49).1 

4387.1 

420A.7 

-----.---------,~,.~--.--. -..... j"~.---... ... --.-" .. ''''- .. -."-~"" .. - _. __ ... -...._,-, .... - ..... -.--

___________ ------_____ '0_ .. ·".· ..... ___ .. ___ ...... '.-_. __ , __ ._ .... _ ... ..,.,_. ___ ~ ___ ... __ ' _______ ". _____ . __ _ 

Root 

'Iot~l 

a.fore inoculation lfhre<'! dt:iy. .cft I')r 
1noculat ten ... _- .. __ ... _. ---,----+----_., ... ,,--_ ... _-

3"0.0 

118,3.0 

PUsa Cluby 

258.00 

637.00 

329.00 l09.0~) 

iS71- 00 

------------------_ •... _ ..... _._._-----_._._-

S,,''!n ~ys after 
inocuL.·tion -------_._--_ .. _----

1..sB 79 

480.0 

1541.00 

626.3 1328 .. 0 0 



'l'ablA 23c. V.;I. ~lhenol content. (~(:fI\) in 6:) O"',Yff 010 I)Unt on art L teia 1. Inoculiltion 
___ •. ________ ~. __ ,4.._..,, _________ , __ ._....,.~ __ , __ " ______ _ 

S.for~ inoculation 

LQ; 79 

'fhre"!! d,e yF aft:r.r in~'>Cu­
L;:t1on 

Pulf.5 Ruby 

Seven days aft -:.r inocu­
lation 

---, --~- .... ,.-. _.'--"--,'..-_ .. _,. .. _ .. _--_. -<."..~~.~----'--- .. -.~----. ~- .. ~~' ..... --..... - ... --.~.- ~--~-~.,,-............ -.,.-. ..... _-------.-., ".-._,--

hoot 

'l.otal 

22.0 

2.27.5 

15lf.O 

173.5 

125.0 

65.9 60.3 

.lS2.0 

1803.1 202.6 

6(".7 

389.8 

282." 

J __ .~ __ • _________ , 

--------._--_.-.------------,----

Table 23(3. Vit.aJ8i.n C contfl}llt (pPm) in 60 d~yr, ole ~~l.ent on art1fici;:1 lnocuiatlon 

-.----------------..... -- -.-..------~----.--~-.-...-~- .. ----------.,.-.~-...... -
Defore inoculstlon fIhRe (JitiYf!' after inr-:cu­

latlon 
.-.,-.,,---.-~----

W 19 

b<2V""ln d,~yf: aft~r lnclCU­
!at. ion 

>~-... ~--,-'-----____ ...... _._ .. ""' ____ "'._ .... _ .. _. _J' ............ ~ ..... ____ ' ..... __ .. _._~ _______ .,""*" .~"" __ ,. __ ... , ___ ..... "._ ~ __ .,_.' .... ~. ____ ~~_-. __ 

Root 

Shoot 

'J ota 1 

210.6 

168.6 

60.2 

189.7 

148~5 

521.0 

767.5 

685.0 

~15.0 

1243.0 

967.0 

125.0 

692.0 

701.0 

602.0 

1746.5 

1365.0 

-----------,,_ .. _----- - .,._----, --_._.' -------~ ---_. __ .. '., _._,-_._-,---------... _-------



1 ~ ("", . ' 

D. Shift in relative proportion of 01...- tOIMtine, totel phenol"" 
O.D. '$Ienol~' and Vlti.;.in C in root~ elK' shOott of 60 driys 
o~ plant" of La 79 (eL 3~-o-l-1-1-1-19 G~'-) and Pus-a Ruby 
after artificial inoculation treble 24). 

The ratio of 01..- tOlD6tine to tot 1 ph.jJflols iner_sec! 

In root-Ii ane .hoote. of noth LtC79 ant' Pus. auby on artificial 

inoculation. The ratio WOf' 'h1gi',er in roots and shoots of 1.&79 

tMn tbet 1n PuEa Ruby, three de,.. ark" Bev~n Clays after 

1noculatlon. 

The 1 ncreiiil' Ii! i. n rat 10 c.f - ton» t lne tot ot Q 1 praeno 1 

in reoti of L&19 w.s 4.85.1 to 26.3.1 and 4.95.1 to 10.S.1 

as e~1n~t 4.79.1 to 21.811 end 4.79.1 to 4.89&1 in l~e~ Ruby 

thr •• days cDC! • ...,eft aayt; efter laoculati"tl resl)~cti,vely. 

2. oZ- T .. t ine I O.D. T.)beftols 

There waF 1I\Cr801'\". 1n t dis ratio three d<~yt:, atter 

lnoculati'-'fl in Dot h L.E79 ana PuS6 Ruby i'.in' decr~6et:, in root's 

of both line~ Eeven dt:.y& after lnoc:u.lation. PU£"G Ruby t wilted 

seven di::lys after inoeulat1,,)n, had higher r;~t10 (62.9&1) 

eOllu>ared to un1noeulated pam. (41.0411). 1£79 which 

reIll!l1t'l1t": healthy sev~n days after inoculation haC: • lower ratio 

1ft roots (51.711) cotru.'JOre6 to he. Ruby. Lit1s< hat! h1qn.r ratio 

(22.3.1) 1n the shoots compared to Pus. auby (10.8.1). 



).0(- TOMattne: '1Himin C 

'll~ rdtlo of - tomatine to Vi t.~nti.n C reco~er'i is 

.~creas. in roots iff:, well so:; in $t:hoot:: of hqt.h l.ti:79 an I7'use 

Ruby torsI? o,'.yt- {:;,!\(1 f}.,!y~n d~ys liftar inoc:;u ... at,1on. 1'he wilted 

plant,;; ot Pu.~ il.UVY, $1"'!y;.,)", di.-YF .ft~r 1110CU.l.tion, ~(C high.~r 

r tio in ro:tl-' (7.3.1) but lOW~r. in ~hoot~ (2.4.1) com~reC 

to .... S7g, (7.13.1 <anI 8.2,1 reF:::>ect.1veJ.y). 

'l'hlt r~tio 1ncre;.:..:::ed in rootf anc !.bootfc of LB79 and 

h'utV! RUi:ty thr~e d;;lY~' 8ft.~r in.;:~culi\tion. It necreae.ed in 

root:~ 5ev~n daye aftiC~r inoeuldti;m. "fh.ert3 wae slight increlu'e 

(0.911 to 111) i~' shoot.: of IA79 but it shO'#ed a decrease 

(1.4.1 to 1.1&1) in F,hoot~ of Puea Ruby Ee~~n dcy~ after 

lnocu 1 '- t. i . ;11. 

5. VltamL';( C: O .. L. ~h'9nole: 

Coneequent to inoculation, the rdtio increaee6 in 

.coot,.. era') 9boot;,: Oii.,H .. 'th L&79 an< Pusa Ruby. 'lne 1ncreafie waf.t 

IDOre, threl'! dt''16 l2',:,fter inoculation conniilred to seY"9n dey! after 

inocu,L<.~t Ion. 'l'he wilted r)lan'tt-: of Pufi;a ituby had a h1gh,:u- X'l!t10 

in roots (a.oal) dlld in flOOts< (4.511) c~"ll,)C:;rec'i toO h'9<::11t.hy 

?j,·,.,ntE of .t..E 7'; (7.311 (;,InC'; l.7al rftfJosct1yeiy). 

on artificial inoculation this- retiO llal'rowel COW'D 

in both. root ,'0 fl·:. ",hoot of 1.&79 ~n('l Pus .... RubV, three (l!l~ye 



'J:abl. 24. 1iteu;t1vf! '1ro:oortton oi :tfter'''!nt ch~mical cotlft:ltu'''~ntF in root i'm, r:hoot of 
6:~ {""i.:;y~ 01r ).1. nt - bl'!!for.a ;";nr <::Ji:'t'ilr inocui-t1 ':fl. 

_-__ ._ .... ___ .• _' ___ ." .. _ ... _._.,, ___ ., . .,. .... _"'._'_ .... _.""" .• ,.".._ .. _ ...... _ ... _ .... _ ....... __ , • ...-"' ..• ,.,. ~_" .,~ __ • ____ ·_ ... -""'~.~·,_~"_·~w~~~' _ ...... ~_ .. -..-.·,-._" ____ .,_, .. __ ~·.o_....---... __ ."".~. __ • ___ ...... ,, ......... __ 
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1" t;.) 't -.) 

after inoculation. TM rotio waE: wider in Pu~<o Ruby com )ereci 

tc LS79 tot thrae and S9Ven clays aft!?r inoculation. ,.be ~11ted 

,!?lantf of fIU.a Rut,y had tlwt ratio 12.9.1 in tM roots and 

3.97.1 in shoots comoared to healthy 1&79 (4.811 and 2.7&1 

resoectiv"..ly) at the same time. 

IV. Artificial inoculbt.lon etuaie£: with tl1<! V.1J.ani'k.kara 
i.olat~ of fMtgCggOM§ IAMAAS"rum ii..'. Smith 

1-1-1-19 (~6), sUt'eeptlble (Pwle Ruby) I an" sUfoceptibl. scion 

(Puee Ruby) grafted on reel.tant root stock to artificial 

iDOCtIl~t.io; w1tn Vellbnik'kttl'a 1t;;Olc:ite of ~s.uysg9MI IOlaD!cUrw» 

are pr.stmt~ 1n If'able 2S. ,.he l5useept1bJ.e l,unts all(' the 

suaceotible scion grafted on resist!,nt root etoc:k.E 'W11t~ 

within three weeks of inoculation. 'fh~ \\F·\l;oceotH.J!.e ;::l .... nt& 

""ilted aor'''' (7OJ.) in 14 Clays t1_ com~lared to gr¢ift.ed plants 

(l~). ,.he resif'tttnt '')lants r~JIlC:!1ned rtu3iet.ant th,rou;Jbout thE.> 

root stock of grafts ~h<ne sc10ns already wilted 4DO w1tnere<'i off 



'l.',ble 25. H-rti.t1citll iC.I.Ocul",t1on stu' it-;ts wit '; "r,-"" Vl'!ll~hllfk(:;:r' itlOldt, of 
f~f'f\!lU-.OfAOD<,U;.. Lql~ .n~~ 

pienta wilt~ 
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locules/fru1t, y1eld/plclnt c.nCl fruit weight in ,',11 the 

three com:j(?C'utiv,~ g~aerat1ons. .Gignificant changes 'W'~re 

In fOelf nol.Lnate;: crop~ li'e tomato, var1c .ci 1 ity for .,l".,nt 

'l'he ef.t1cacy of ~election methodE:: liks m(;H:~ l.ln,er J.c''1tive 

3nf;~ (""1omin:. nc'; vari",nce (S in]h:,n(" 5 iogh, lcJ76) ,)ureline under 

Improvement in fruits/~l~nt 

i1\i-,ximum fruitf:/pLnt (52.53) follo~;ed by mast:. f'eiaction (48.17) 
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~·(!!V"! lo, ... ~ tnrt:>ugr. !,&,HHii se.lect1on -W$r~ ;·u:·~".:'ior to bulk·",~(j 

~)rog~nie~ fc'(" fruitf'>/;l .... ,nt. In thfl!::H~e!~'tnt. '. tu,'l cal !ction 

hai l1Ii;ixinrum fruH: /')1, nt fe 1.10";: t,y lftiiSB f'? L"ct ion :tn ~. "~ 

t h j:: _:1 1en"!r' t:l ',n. '!'1qc'::al1aar:.;: 1.1" ~,;; &3 ii ( . 7:2) ~ uQ:~'7~ t :)(' 

m':!t~1o tu L: ,;,:ov'':; irutt;c/:)L,ot. 

'"n;' m·!;; s ~,>? l~t ion:. h,;:; t ''l~'" hJ, :l1'9' t. iOCIl. eft/ 

fruit. (:~. f ~ucb) in the t~l\r(\ ~l'*tle.c.:-ti':;n fO.i..LOl..,:e: 1. '/ 'Ur!.!i..ine 

~el,!ct1;,)1l D.tj).. '1ne tnt'ae \lP1:.n.x!" "ler~ '9':;;U"",l.iy ·,::tf:C~ctive 

1:1. t:1~ ~ trf t .. .0' H!H'.::on~,' g-ener(jot i{)t,~ • ai;:;!l r&,' i;t; €!f il ~r:1tc:,-

01 i. ft,! n': hid1 r '!ci 1.ih"'('< qen"t 14: g<:;!itl wrJtt·~ recoNf!4': f '.lr maE'S 

t:'eL~C""i:!d c')r.og'!1ief' .. lJ()1t.' re·'J1.1l"-,~r'i .~ri.tt;htlit'l "nf~ nigh 

r\!":li;~~:' ('i;t>Mt1c q<'in W!9rl\! rec!:;rtl. in ; l):.;nil '-ur:?l.ine 

!i",t":.::tl:':nr. H1Sh hq.rit"l:.:11ty "f\(: hi qen~t,jc idv'i,'!Cf" ware 

r'3,)()rtei' for loculee/truit (Nclnd'1Url s\. U ... L;7t'~I. C~l:tn~ 

(l~l) r~ 'C:'to?A ti~',t ~el'~ct1on re~F)On"7 tnr'luC;;l1 l1K::f.~' fel?ctiJ/!1 

w~s )0 1tiv2 for i.oct.:l.qp./fruit l.f! t Oc~t{). fl';l!"'! r&~ j,.i.:",~f 

nt<'!'thoc'" (j/ rwt 1ff,o;or ":j9~U:l.cont.l.y frnm3'<cn other 1.0 t;le 

')r':8~nt e:tudy. 

f:A>i~d ton:,' h,.{~ tneJ;:d.mum yit;,l;,/~)Lrl; 0.43& ~'J) 

foll.owoc by ::tUr~..l:ine f;'elect~..lm U.SJ k~j ,-n~; likH5", ;:;,'=~,'~ct}()ns 

(1.49 kg) ir'l tiV2' tatr,,' <,;!'9nsration. Re.t:..l18*lK h,:~rltai:'\ilit\" waf 



Innrovement in <Lnt ~i ~ht: 

firf't ,_ n th:i.rc gener., t:l.iJ!'l~ (74.9 on' 76.6 em r2\:; -ect;v J.i..y) 

i01lowe(' hy m: r S s",lect i')flf: (64.3 ane 75.1 r"l£ "ect iV"!lV). . ,,}f.i 

""" ' i...... " I-"''C ftC pur au:. ~. 



':11Y h!:.;h ~}\ .~t ¥ genetic ~.H'iV nee wsrt? rl3cnl:'fl. for bu1 

sslactiolU in th~ thir() q~ner:ltio~l". :J; select! ·f1::: w~r~ 
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"~w<;rf.gr t,;) lll6~:il >urB!1.in'? .;-;n: bulk ~:@.i.-~ctj O,i.... ~Lii.·· 'Juri .at ~ .. 

yle.L{ in t~to. ;';"\!4ecti:m!; thr~)Ugh .';"'\.', 'UI ~~, haC: ~x1mum 

v1el'::/;)1~nt c:om.~tr~ to oth~r ee.!.,!ctio.-, tll"~t ;o~~e. 

DaYF t n i: lO'W~r ":':1' the loweFt for !! ~lect i:nf.· in 

the t;lir~1 oen~r;.tion (53 ("i~~) follow,y b ,n...t':·d.n'? (:;3 .. "7 

f'<'l{f') ~~n(' ta3 S i.' ~54.6 d.,~yr;) selecti,,-:tnc. 'l"hI'3Y w,,'re Fi-;iiii:1c;o.ntiy 

cSifferent from buikt. (55.8 <",aye). In the firz:t ;;;;8ne.r«ltion ma~f. 

o.n{; ~': .. ::r., f:lelect1(ln~ h6(' tne lOl'\e~t: (~i;yf: to ilo'v:!r t6(\.3 crt' 

61.4 a",¥f' rec:~c'tivelv) ;;; tir ' ... ere fi;:ignit."tc,-,"nt i,y "ifi?.(':~,lt from 

i"'UreliM l:<n<:,j bUJ.li;: ~e1ect ions. i"ow herit,sti.&.it)i' .a.nt' LOW q'Snet1c 

a(v~nce 1!Y~lc<,.'·~!' th«it C<.iyt· t. flow~r w~c c~.):r¥:;HJOm~H1r>r~<"o­

mif'kntly by non-a"::(~i iVe qen'! action af re 'Ort~f" "'1 :'~.it 1 ,:,TV 

~Hrqh (F'7ti). .\:\e, a;::~~f:; ,jenet 1e t;win WQS tnora for ma!,~ f'.e..i.ei.-:ti f .. ;em 

in the firi't qe:'l''!r<..tit;;, und for S,~,Ij in thirn ':,,1 ~)tl~' .. tiOL. 'l'hi~, 

in l ',ce;t";1..r th,,;t v<:iriolJiilty for daYf: to flo~,rl::!lt" cc.ul b" iixe(' 

in OM cyel~ of f::3!lectl,\,l uni-ar mGtF'd ·.f'~1J.e ,.', :;?l,,·ctl.,.:nr nel!flEtt 

et i.1L mor~ numl>H" of cycle~~. 

ImprOVE/iuqnt in <'aYf: to:;, fruit.:·(~t 

'., i, selecticl'HF w'!!!re the earlie-it tC) ;~,et frl.dt l.n the 



Unr~'l t'J~n~r:::·tion (6'1.7 dayf') wo1ch wet p:i';:lf\1f.ic,~ntly t"iffernt 

frOID ot;18r ~electionf;. Mask aM pureline sl!1,,::t1ong w-erll! on 
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'Clar with eech oth r. Herltchi lity ~nd _~&etad genetic: ocvance 

of well as reali.e~ heritability ~nd .reai1$ed genetic gcin were 

low for dey:. to fruitset under all selection l~thoOe. "h~ geno­

tynic coeftici~nt of Y ... rii:it1on vall high for ;,:;,.::1 selections 

folJ..owed bylu.reline ant: me.S5 Bt!tlect1':;1lE 1n the lIIecont' Q-anel'8-

tion. A hi h 'Jcv a8.::O(:1<. tefS with hii;t! heritai.d .J.ity reFultinq 

in high qeMtlc ac.1vance Wilt re'.)()rtea for daYf' to fruitFet in 

tomcto \NanrJ.>url. G U.. 1916). Ce11ne (L:'31) f Gund)roge l11es 

cevelo:)8' tricj\r.lh Tjur<911ne selecti'A1S Wler19 !' ,)I!!rior t,c> bu..Lking 

for day& tc:'; fr..::.itHtt. In the pre;'!i!nt, etudy ~ ;;:'" Eelecti0n~, were 

E'U :;.,ar10r to nklt;e,:tlreline ana bulk~, but Wit.l a low reli..Uir.ed 

n.!rit.::.bi.i..ity dOt:· reoll1.1e., genetic (Jain. 

,,'h,,!i " i, .::.nt ' ~CG F.electiwnf' 1n th:'!- f1r~t ':;leneration 

(l-Xl d~yb each) ,:;;;;;r Eelect1')DS in t'h.! eeC'ont.~ .~~ner2:t.1,jn (~;S 

d"YE) an~ thir~ q»ner.::,t1,ri (Sci.7 dily&:) tOQ"k the, lC'Nest nwru:...r 

of dc.ye to firrt harve!:l. tler1ti%:bl11ty @nt: ex ~ct$d genetic 

g .. :~ irl were low for al.l se.l.ect:1ons except ~~,'" select ions w··.deh 

hc{ hi.j'''l ~lenetic qt,in in th>!, t.hir(, g'9n11r,~ti)n .. _,::;1 f'el<:Jc1:1;:flE 

iii 1f'0 h<:..c hi.;n, r$t:. i:i.s4\It( :'v~r1tabi l.:l. tv ir.. t:'l>te ~~cooo genarc;t i.,n. 

Mer,!' s91ecti~'m3 r.a{ 1(,1"~ highe!"t r~el1Ea;- genetic qi>in in t.he 

secont~ gi~nl2'r6t lon. CelinA! (LdU) r(l?)ort·~~~.i t.hat. Rl6fi.!5 ~Htlect ion 

W.H; c.u'>1I!rior i r:~uce d".y'" to first h4rveiitt .ai")' r.a.l.i~e<; 





second q.ner6t1(m~ (17.5 csft{'t l~.O re&pectivaly) and pureline 

seleet.1c·tlt' tn th~ t !lire! Q'9'n&Jrat1on 04. 3) :followei~ by S J 

(1~i.8) ,,-ot. lDi.;f.::' beleet101W (7.4). T.).ere WB;;; a gri.(.~~t1onal 

~ecre.se in rwlif:ec q.netic (Join. uDder d_:,l' method from f1r!!t 

tc, t.lirc' genereti nE. ~;riV(;~5tQft ·.ne.' Scc:hC'.!n O~,73) re.,:>ortef! 

a hi~Jh heritabiLity ,;;:no N,~")ec:teC genet1c ad"'~inCH' for fruit 

w"!t1Qnt in to-.to. Celine U 'J~l) rl!')()r:te<' that :~)Ure11ne sele­

ct le·n!' hst:" more ~ercffnt~o~ of 1.'i:lrg. fru1t~ I)l.,:;, nt 5. In the 

pra~·"',nt stw:'y f 19nific1,nt iftlocoveBtent in fruit wei ;ht ",.e 

obtained tarG>U h . .;. <0::00 pur,!line eelectlcne. .lanoets \1076) 

eorral<:tee: locul~s ·nl..ttlb3r ',,'lth fruit "'>eight. 'IllerI'? waE siqn1-

.fiC nt int;;>rOVement in locul.~/frt...1t unr'eJ: ~~,~,; iiini .ourel ~n. 

~e.l.ctlo!,j aaethoda. IUta.l. end Singh U~78) r<!!fJOrted that 

adcltive gen. action wa~<)recOla1nantly involv~c5 in fruit weight 

.ani' loeul •• /fruit Clhndour1 .at Al.. 1916). 

1l1lDroyeaent throUtJh tra1twise aelection 

'I';'~re 'wa:-: eigr.i:lc'-int i;n!:)rov,;"'n~ in .t.ocui.el!/fruit, 

di if; to t 10'H~r # ddYS to fruit s:t!t aHa aaYf: to 'h. rva, t and fruit 

'We1:~ht t,'lC)U{,;:1 tr it'..;i.::... ~el-ectl :n • 

.jelect l'.'nli bal','O on tr~1t cORlbinat ion fruits/plant, 

yieliJ/ol&nt ani; nl@.nt nl3ight h&r'i more locl.lefi/t rult (4 • .l) 1n 

thiril genl!r·:.tion. ;'alectums Liese(! On one :~rtlcular cht-irect~r 

w1ll affect Ci.liHlYat> in associate'c' Cili J:'flct~r£ at: 1nriic< t·.~ 

by the re~ ult. 

157 



~·electiont:, baE'ed on tri.lt oorr,bindt ion fruib/:)l.d1t. 

y1elt1/pl, nt, lociJle~/fruit an<' pl:,nt h.~i~ht h.:-,(': the It:JWEtf:t 
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(toys to fiowerin t~'1. first 9enerati.;n {Sd.67 (~.~y~).. 'lh1~ weH' 

foll.oweO i.;,/ :selectj,,)nr b.at;ed on fru1ts/pknt {60.3 I""Yf:i .. 

;;'elec.:t1ons L-"".HJ('; on th~~ tt ... it conil:1n",ti;;;.ns fruita/pi. nt., J.C;CUi.gs/ 

fruit w IlI;j pl, nt hel~ht ~:: P' yielo/pkllt, lcculee/fru1t ':':'£1' :)l.snt 

h,;:,iyht t co\. the lowe~t n\lmL~r of (<;",YI; {S8 i:1
,:.; y~ ..eu ch} fol.1..:"Wer 

by the tr6it comtlu<;ti<;;n ylel{'/pknt i.'n~: locuLef'/truit (61.67 

dea ya) for fruit f et L) tIle e.acono ganerdti on. ;; •• lect 10m:' in 

tile &econ(' g~ll~.c,~t:iDn, b<.f'e<:~ on f,'uitk'1,.,1<dnt ·art locu.l.~·/fruit 

wer~ t It; f lr~t t.:.:; hurve~t b 2. 80 {t~"yr). l't t h'" Udt'(:",:!~r.i:~­

tion eelection, b" F,e-(' on £rult~/:)l·.,nt en,:, y1e1.cc
/ ~l, nt "'ert~ t:H' 

ebrlhlf:t to iir;t ;·vd~·ve;:t (;-6.27 d",YE &:ch) foliov.:et'" b'l f;el.e-

ct 10n[' 00 ~.i· on trc • it can,:,1nation y1el~.c/:'1. t1t '.,n :d.· .. nt h~h! ,tt 

(')7.67 rj.s~). The ref"ult, in ic""te: t;1~t f:8J."!ct :O~i' iJl~~~" on 

(:'lfi:~'Jr~nt ")r.Or'uctiv~ c'u;',r· cterr: aion,; wit;) Il!.'.t'!in<!.>:: 'f.". iiow':!r 

lIn(' tc h::.rv~ .. t: \-,1111(' ·-:"~n>?:c<t~ ~rog"i';1ie;:: EII.?1l'1,y tr:tlcY~r ',lV' 

n~.?'':J,,,tiv''~ e;':}rrel:::~t~(, of. fr.,,1t!>/t)1;(.;t'it: \,':t ')1. nt r'1'";i',:.t,1' 

Il¢n-si·"ni :ic~l'1t n:"t;.:tt,v~:!! b£' ,ccil"Jt' 0.11 ·~",t~1 dEl:!"' t'J m~tllro. \'"Yf 

to matur'" h~' :i r'16e;li..;;H,l"!!ire",t eff.::!ct ,,' '<lei:' '.1f' 1(\,i, ·~ct 

ef f ect ond, 01~" • 

~'4aximum im')rovell\":;'~1t in fruit "'e.l.;~t't wac rc'."r'e<' in 

Eelecti(Cm ',iQ;'~ i!1 tr.::it com,,:inatio!l y1;}4. /",1. nt ',d'l .i."C1:.: ~fi'l 

fruit 1.,; 11. tl'-:? 7l"lreSi .;;;e.~:""t,iO;'l& t5~."" 50.0 "fl( b;l.5 c 



re8pect iyely) (PLate-V. DC! VI). S.lections baserl on yield/ 

plant alXl locu lee/fruit voul(': seem to effeet imi-:'lrOVl4llllent in 

fruit weiqht. Locule./frutt 1ra!\ slQnifie,-.ntly correlat,r~d 

with fruit wei'.~ht (Janoria, 197'). 

~iqni£ic~nt differenc •• were Ob~erved for v.ri~ 

tr~ lts/trt~ it comtlinationl among .election na~thodf' for f;)ant 

hei:;ht, days to flower, dart"' to frults.et, eayr: to firl!lt harvest 

~t'\6 fruit weight. The ..,5a •• lectionE, based on fruits/plant 

and yield/plant wer3 the earll.at to flower (S8.0 on(! 58.4 

days reB{')ectivEtly) in the first qeneretion. Single e .. " 

rlescent selections bcueC on yield/plant, loculer5/fruit and 

pu.nt height .. ere the earli •• t to set fruitf (68.6 deye) in 

tri-e thiZ'ld ~~nerot1on. Mass selections Lrase<", On frlli.ts/plant 

C'.IllC yl,~l(/;lant ~n yleld/!)l~nt anii plant heig!tt 'Were tne 

earli';'108t tr) .first harvest (86 deYB Bach) 1n t hi! sec·;Jft(·' genera­

tion fo110'10"96 by SCI!'; s/tl..,ct1one based on yield/olant enti 

loculell/frult, yield/punt (~nc' plant h~i'1ht Qn.~ fruit/plant, 

yield/plant IllY' locu1ee/fru1t. I'ruit ",.1Vht we· si:.;jn1f1c. nt 11" 

iRl:X'cwefl by ;:V I methcY' of :;.:election based on Y1:!!ld/ol~Hl't am 

loc:ule~/fru1t i.n tIM f1rpt, second am t:-i1~ generetionf!; 

(60.5, 67.5 an." 6~." q re.!?)l!tct1v"!ly) (Plate-VII an~ 'VI!I). 

S1r\9h flW' Sinqh (1'1'76) O':'iMd that l8l\es E:.lect1nn c,ule be 

Uf'e(: to ey.':.>loit. ooth a~ itjva dM i'oaa1nant v',rL nee!:!. 

Tige~llaar ,.'n-:" Ct'lf\&11 C :372) eU9geattt<: 3:::1 _tilod we:,: affe­

ctiy· when f"'!r·: 1 ch·~r<:ltct.rB with d1ffer;!tnt il(ar:!.t.:;bi11ty 
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selecti';f) res1ons'~ per $3 through tr" itw:',e~ fE,lect.lon --



L',U' 'Ie: "it ',',' ,0<_ ·1.8<' .. r... ,_H 

highe!'t yanetic ,,~1n 0.143 'l{g). 
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lti2 

15.40 

fr';f.q'· on 'l1 • .l.4 ~O. 71}, '1 1 • 2 (0.62) 'p' 'l2.4. :O.67}. ·.,j..i.ect ~<m 

b.,·q· 011 )1" nt .H!i.,Jht ·,,,';;;ul'~ ra-l'Iuit in 11i,h cBfl:otic g.- it! for 



selection response£ 1ft dep to fruit set 

The selections DaseC on frult:e/,,16nt hail th~ Rlaximwa 

ree,J.itHti! qen~tic gain in the first g.nerat1~)n (-O.l7). 'rhe 

trc1t c<ab1rwtion fruits/Dl~Qt, y1eJ..d/r,>1 •. "nt, loc'."lea/fru1t 

and ?lcnt height in the Ft.COD<.l \Ie_retlon (-8.60) ond the 

caabiMt10n of y1e.l.rl/plii:nt, loculea/fruit .:'M )l.ont height in 

the !!ecoll(1 .:unc thir<" gen.ration~ (-8.60 ant' 1.10 re6pect1v~ly) 

selection ref;>QnSe1: in cL,ye to first he"e~t 

veneration <-lZ.73). f;.1m11i.rly .elections UQ8ed on fruits/ 

<-I.o1) Ctnf "high r~.!.ltied her1t~bility in the !H!cone genera­

tion L. 76). ;,.!).A.ectionE bae$d on yle1<"/ol.::nt Llf:o na~ 

higher rfh 11&.d.Jen~tic ~in in the .eCOM and t .. 'ii-rd genel'e­

ti:·'fW (-S1.67 enii -1.53 ref;pectively) i!lnC h1:jt! re~118.a 

OettleC< on ;;)l,:,:nt ht~1..t~lt (T,,) d1(; frulte/pld nt ('0:; y1eld/j.)~nt 

(T .,) bat, n1qh reaiise6 heritability (0. '~16 un{ o. 78 re~;Je-
1 •• 

ctively) end hiqher rN .. l£iecJ geDet1c wain (-9.27 nXi -lO.~7 

Ib3 



selectlolU1 bas'" on "1' "2' '1'4' T 1.2 and '2.4 held 

high rea U e:~ heritability end b1qb r., l! se(l! genet ic: gain 

1n the sec'\n(l! generati DO only. Th1e IIlj Qht be (Uti t.o hiQh 

variability in the initial generation w(iic:h r~su.1.ted in high 

gen.tic: 9Qin 1n the ~ubs~quent veneration. Loaf of genetic: 

veriabi.1.ity woul,"" ten" to $ffeet 99n'=!t 1c gain neqi;!t1v~ly 

1n the 6dvance<:: Qeneretlon (Muehlbauer, .11~. 1901). 

Nt: n/our! n.::..1. (1976) fou.nc] f189at1v" 4S&i.JCi.> t10n between 

dayE. to _ture aDd fnits/plctDt. 

Select 10n reeporu'es in fruit we19ht 

'!'be rec,11e:;ac genetic oa1n in fruit wai9i'lt was maxiJDum 

1n seleet.ions ~e~ on the cOllblnation yjeld/pl<.nt t'.:ne 

looul.a/fruit in all the thne gener r tion. (22.4, 21.5 and 

22.0 9 nl!l;lec:tively) I9n( it. reeli8.': her1t.:::;bil1ty we!: Il101'. 

than one. ,.he Eelectionl! based Oft y1.~/~~nt G 1&0 ba~ high.r 

realis':' genetiC g~in ane h19h heritebility in ell the tliZ"H 

generetionE (0.61, 0.78 ~~ 0.59 r.a~ct1.e11). S.leetions 

base<' on yie1ri/punt C\ft(~ loculee/fruit bIId a definite influence 

on fruit weight. ".DOric (1 76) ascrib.~ high fruit weight 

to morta locul:-8/fruit. fruit weiOht waf, negi'.tively c:orr.Utad 

with y1eld/nunt (sr1Y&$,tayCi and sacban, lSi73). aenes 

control,\.1ng yield/l)l..:<nt, loculee/fruit aft(l ~'):L1nt (.;~19ht ~re 

Ua10rtant in effectiDq fruit, w.itjlbt. The improved fruit 

"eiQht of t:h,~:)rog~nle!0. O\I'!!r thalr ;larl:!lntf' might be Cue to 

traft8Qr".lB!E1v'"! ~.qre9c:tion. 
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ie, th~ 

mass .:; l.:;tct lone 

t - r'! ,- Ii II' -
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'14 • .'1.4 un- ar ;J..irelin"" felaction .:lYle" '1'1' f1 2 , 'i l , 'itl' 'f 1 • .2-

'1.3' '~2.3· ''\'2.4' 'Il.2.3-·~:: 'oi l • 3 • .- un..,er, i._ meth()i; of 

:u.:viv. 1 at 



.rig .1. Wilt reaction of genotY):)t!t' .vol~ through r;elect1cns 
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r19- 2. Pertor_nee of ~ 7'J in mult110C&tiOl'lIl[sUYViVo.l Per centJ 
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12~ pl" nb: i r:t ic", whici; L"IC1iC:~ te<1 ttk\ t t :'1e gene act ion was 

inQORl!:>l,'!t'-: 1y 6ondnent. 
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rEh~s~,ive onti ;)()lygenic. The inocutati"")t1 "< t 00 tee; by Mew dna 

if (l,.i76) BhO\.~~~ U~I th~ bacterial wilt. r~~.iiftcnce Wf 

re:1st<'ne~ ocler{.tiJl(;l in t':aato were furth'llr e$:taLdehed by 

'l'ikoo .e.t. fill. <1:;83). 'nleY obF..erve-j th6t. r~i:;Lc.n~ in ('''RJ\. 66 

..:;,.1-•. ~~". cc>n(l.ti(1!n,~. by lllUlti;:>le r~ce*: iV"? ger!&E, while a 

!.VC S-1-2-11. It i£' evident from th~ "ref: nt E'tudief: that 

aile inoom):)let,,,"ly condn". nt q<lne act i,'in - exist.eel in t.&7!J 

i "L 3'..::1 0-1 1 ~ 1 ... ,.) ,C &t,l- ~ - .. 4 _ ...... ~~ .. L~, • 



;'\8eociat ion of wilt reeh1tc.nce with qualit4:i.ti v~C} and 
quanttt6t1". c~racter. 
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p\U:l& RUby ber~ the yellow gel colour arounf the 1;....... 'fhi&: 

.howe<:} that the yellow gel colour erounr:'! the fiee('i cannot 

b. constru«l liS an in<i1cation for C15f'OciCltion ,,1th resistance 

re&ibtant F.elect irma w;l1c:h 'beId yellow 9<91 colour arounc the 

Acoste G. J.1. (1964) rePGrterl thiit they coulfl get no 

lillt'u in resiEte1nt group with frui tf; of c:<a'l'.ere1.> 1 qui lity. 

RepOrt of Un1ver$it,y of t"i9fi1t IrxUeB (lJ68-6'';) in ie,.ted thct 

reELt~,nce to i!tU(10JlllhHi ~9~Q§Cleaw ha<1 Q close linkage 

with poclr fruit c:h&rv ct,)r1f!t ice • ..~nnUCIl Re':>Ort of North 

carolin.;: un1var~iti' (lS.SO-Sl) iDdiect~~ t",at cert':lin r.~i~tant 

lines in HewfJ11 hac fruit!", too I$mall 8 stze to be of any 

eommerc:i.l value. hun£rjano (l'S4S,:,) o£.;£'!l'rv .. ~ tnat the 

b11ity of 0.15 war only found for aSF.:ociation betw.~n wilt 

reS'1~ t : nee .:.;n"-' f,'!wer locullJt!/fruit t ~ 3), 'X':;!s showed t het 

slObll iruit f1ze wee not clol"ely ae~'oe1\"ited with refli:rtanc:e 

an<! thce we~ po E'ihiiit.y of getting larger fruits in 

r.~ i~ be nt linel!. 
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,....,1n (]976) cl~Ft 1f1e6 chemiCi:·l ~ubf,t€nce£ ref'OOft-

l"ib l<t for resirtance to pathogen in to c-.:;netitut iv~ ;:'1\(:: 

irf.""UC9.(':. ;,;onetUut1vi e re~iEtanc. 1s l.x.t~ec:1 UflOll th~;rd'3nCe 

of :l nh1t11torfi :')rior t;" contact. Mof"t; of t i.1:~ r~s1Ftl,nees to 

b",cteria. viru8ef # funq1 aw:': ni!l1lat~'ef' ~:r:'~ in(,1.lcw·:'. 'i'he l1ne 

of 6emareetiun t-.tween tn" two cloe'~,.~: 11:'" not rhar:1ly fei1ner~. 

He furth~r oL::9rV~(j tl1ii.t chemic{:;l COlBoounde which w<~r,::!'!:' off 

('~1f;eC!\:5e inc1!:l!nce in :::. few flpgcies of ;')l';";nt incluieCo(-tomctine 

aDd eo1an:1ne. '1he~;. chamicsls are h1Qh.4.y toxic to &:.,11 

grout")f' of ~pec1it'J.iset.; ')Qth~ens .nd thu,f;. r'-:,ii(~ere(': S:i>9c\fic: 

r4fl~tc,nciS. Generil rs!:ittc.t'lce W(U eonf~rr9i; bv COIlli?OUni'E' 

which ~et~r~), rdPill.i.e or were "'ecl~ly toxic to ,1fOf:t micro­

orgnnis.mf-'. 'lh'$Y incLu 9!. cnlorogenl.c Cii,ci· , t""nrin, c:ouil1i.:'rin 

etc. Kuc! J ·;064) rl!l!~~rt'~t" thf~t inhibition of i,i micr{;,oI'q(';wism 

might r~fult from t.7le cUR\Uktive .fieet of two:.:, 01,' fllOt:e 

com~,x)UndE'.. '1'hapljy~ 1 ~-,;n~',~iene (1 67) OO.i ne<' th.ut nOIl-(' iffu,:;!l:;le 

:::Ubf;t,,;'lcer .H·· ~ tanCit l.~ ",n~>benolE h<.w '-' key roJ.e in 

fefenee m8ch6~i~m. 

'Iultalo U~5a) fOUDt t'Mt o<-tomct1ne cont~nt 1n Dlant 

..,,,,ried ,dth>J.ant ;).;:.;rt:. Kuhn A1 A!. (L,S2) foun th:" 1,;)v~1 

ofOC- tomatine in lit'l(;2RKSicop c§cuAent!p to be 3000 ~!')!ft 3ne 

much of tIe variation ino(- tomatin-.t levt,:!l we,:,' t-.;ttributeC3 to 

variety of olant anc' t;t~ge of d.velo~nt. Kuhn n U. (l (:,ISO) 

obs'3rveC7 tOllllatine content decrea5eC with Qge. Sinc'en ti. 1..1 .. (1979) 
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foune th,? t.01ai;; t 1ne conten~ affectG(i by <f>ge dn', incree sed 

i'~~ th,:!':'l.:~nt mt.:tur.o. 1\ .... d.Vi (1':178) ~lso found ill'iCreaE?·ed 

14gel oi t()('llQtiM in r9E.istent 11n.~ c~r.'1 to l"uFceottble 

lineF " .. nr hi9h"'!ro<.- tomo:atine content in fi!hootE' thiH'l i,n rootF. 

Juvic'k o~i(. :tnodHl: (1334) ~llso 11nk'a,~ hlt;h""r level" of 

«- tOrGQti'H;t ',··It,1 incre.::o&8{) hoFt r.esiliit" nee in tQ'l~to. 

l-iohen,"kum",r;:; '1 ~~. (1::,6"') found thdt t()l1lCit1ne levelE; in 

root, of r<;:!'L tc,nt oultiv,;,ra 1ncrease(.~ following infeetion 

by bact~rium wh"ree.: in rootf. of su!'cC';'~ ibl~ c.,lt iVicrf: it 

rc:~inoo CC)l1~~t,nt or f:ec~f.'~. 

In tb3:>refrent ~·tud1'3S the root cont':;.nt <;:111(=' tote,l 

JL nt coot 2nt of 0<.- to.i1Qt1ne wer~ hiq:"'>(' In 1£ 79, at all 

et~;>:;e~ f:tud1.ee \F1q .. l).. In 15 days olf; $. ling, the cont,"?nt 

wee til::: m..xi;num both ir. re:c,i~t~ nt W79 a£ wfo:'!ll 'itlf'- in arueC8-

~ if".;; l{!'~urc Rut:i". '1 hi;i 1. ~ ,. U~t t Co t h f;" ct the t t ~i.e 

r'::l: ii t I1C:- l~v~l 1.:. "tern iHI(" ro'}b increc:ne<' r,~'i( ly "c'urill9 

t.in fir::t tw weh'::'~ta of .-eef.i...i..rJi, 'lir~h or when new shootf" 

-~.rew E CO r~'f?trr~f by Lell (1 All). Tho? ('''.;tC'i~c;.F-e :n level of 

0(- tom:.:.",t1ne en rru.turit l ' of ,')It:nt wa:: r".lOrt&; by ;~uhn a1 u. 
095 '). '!h,,,:, ~ilhoot h:. ,:. moreo(.- tomatine c : ,')t<;;!nt than roots in 

bot:i linet- ;".:- r~jor'tet. iJy R""c~.Yi (1:.;78). On artificial 

inoculation th~ content in root ant: t:hoot 1ncreae.c in both 

the l1n~f' art'H~- threE' ,:-cft of inoculation ani then showed e 

eecre.:~se aiter ,!;sv;::,n o;;;ys ~'19.4). The extent of inere&se wa~ 

more in re::i'·t01nt line!' (1878.1 to 7000.6 j:)'.)-n) com~re(' to 

PUfj{a Ruby (Ill). a to 561l6.3 ppm). A higher eont>lnt was 



'1V.3. Biochemical stcitus of La 79 aDd Pusa Ruby -
before inoculation 
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I'1q.4. ~10C·;1e<niC<.i 1 ~U:;'btu'" of 1.3 79 and Pu8<: fluby -

after 1noculatiun 
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aaint~i~~d in the roots a~ ebootE of LS79 seven doy~ after 

inocul.etion in eon!it.r~"t to PuN Ruby which ha~;' ~ low l'!v~l 

c-nf w11tet'~ 5.Ven doYf; ~fter iaoc:ulation. The hl~her laval 

1 "1 ., 
: ! 

ofd...- tOlli;1.ttne in W79 w6rdS<' off the Oft.l~Hlqht. of pathogen. 

Irvine;, (1';)'7) purpor't-aKi that rehietant v~;.rt':;ties Wetl'e oble to 

;'1ccWDuwta the chea1~l. to sufficient 1$'Y~1. if the neee aro!' •• 

The increo.t:eil level oioC..- tOlllatine Wti5 not IM1nte:ined in 

;::u$ceptlbl. variety b~yond the 1D1t1111l stage of infection in 

Prot~ct1v. role of or.fOJ:me~ ~MftOlicf against dl~.Cle. 

incidence WiH calre~~y t'eJ.Orted (hiker, l'J21 ClnC 1~26). 

Law •• nce 6nr ae: tur (1955) &Dd Menon an.! !~chQch1nqer (1957) 

re-:JOr:t$d th~ role of rut.nolletl in cc:.bat·1n-g (4i:.::ec~.8 in 

incre<l:le8(" level. of tot"",l 00_0110. 1n reet.tent Q<;Inot.ynes and 

decreesed 1evt~ls 1n Gusc.~i:'!ti.ble genotyoes of chilli after 

1nfe-ct1on by AlnthcpgQlI XI.ig!,oC1&. l(uc (1964) o()inea tbiit 

~cteria are gener •. 111 not senattl •• to -pheftoli~ alS are fu.nq1. 

In the r.>reEent 1nv.l:i:tl~tion, the resist .. Jnt. line had lowl!tr 

totel F)henole in t:bIt roots before aDO ~fHtr 1nocu.letior.. 

Th1~· .. y ~ ;.ue to th~ fact that total ~)henol:" .':.re not t';;;1rectly 

inhibitory to f'Junld<a9Il1' §g14D!CMCWI. Mayer.'!~ Karel (1979) 

re;:)()rted t lk.'t .... 'UlnonEl fo~d by the OXidation oi}beraolicf are 
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toxic to elCtr·. cellular eft.,... r~roducv: bV t Lle ;;)Oth09fJn. 

The lower level of tote 1 ~'b.DOlic6 in the roots of the 

re~1st ... nt 11ne cell be a~cr1bed to the increaea<i rCtt~ of ox1-

d;tto:. of)heno11ct. by oxici.iftg ... yrae~. # as these ol(ir"isitlg 

ensymee lUte Ctltechol ox1Ca.e w •• r.port_~ to i.flcreC.'l6& 

followinv 1nfecti'.Jn. A h1'lJnero(- tOlllC~tine lev~.L ,,!ith low 

l~el of total m.nolB lAY alto b. inru.bitory to f •• Momooa' 
lolaMC:dE\R. 'i'hit' 11 .. of think1"'d waf init i.e.lly;}ro.)oF.~ by 

'<uc (1964 ) • 

The total O.D. ohenol content was more in tne reI i:::t;.;nt 

line thon 1n th~ sUilcent.:tbJ.e ycr1ety at I.'.i,ll ~t.;.ges tI'19.3). 

Or. artif1cia 1 inocu1at10t'l O.li. phenol content 1ncret~aec' 1n 

both the linea "ig.4). The root c'.:intent of L£1'i; Wil6 higner 

th6n that of Pua.RUby three c.nQ seven d~ys after inocu.ltlt1on. 

;;.ven ':41' i.\ft~r 1nocul~tton the total. nle;nt content w~!e raore 

in Puee Ruby which WfU; (1Ue to h1gner incre(tsl!? in F'hoot content .. 

P\u,a Ruby wilt.c; !le",,"'" days aftl:3lr inoculation which ifY"ice:t.c 

that tot..:,.l cont~nt _y not b. iJa:'lOrtBnt with reqart~ to reel~t· nee. 

'%'be v~ry fact that 0., .. :->benol content 1ncre.atee and r.-.tne<! 

<!t a hi':;n""r lev··'l on artificiul lnocu L~tlvn in r.aie,t";~nt line 

inr"iet:ted that a h19h~r O.D. rmenol 1.".1 in roots wa~ tHjSO­

elot"d with wilt refRstanoe. Mabaceyan (10;,10) obs~rve(l th<.t 

proh1bltins were ;:l6rticul'rly effecti". at tae ,)()i.nt of entry 

an":; peftEttt"6tlon of microorg<)nism aD; tn. '...lu. nt tty of'roh1bltlna: 

in the olant r)ert llirqely determ1n.~~ r~:'<ht.nce to oar,;~ite$. 
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"boIIi~ 0-,63) ot.,el-v~·< t{~t aroaaatic con'':)()uML lii.;;e mono 

t n,' ;5ihy~r1c oheno1.!;, incr*"f,et in :M)r;t ti~:s:,u.ef inva(llet::' by 

')dr~6it4!tf..' as a OOl"t ox rek,l~t~·ne. raechan1~''ill. 

iUgn9r contants or v1ti:lm1n C were oi;r'j~rv~ in t.M 

fruits of t~to ~rl~ties reeiatant to fung~l dl •• ase£ 

tVoronia, 1 '}71, R<:itt'.Hl <:Inti ~". in! 1979). 'l;h;_~r'_ 'W65 rwiuct ion 

in vit6min ,~ content il. cucumber IIeNte vlru~ SUFC,';~t 1hi. 

~')J.c.ntt> COJllf)..·r:K' to re!istant plantf; (JioWiUthi .ne S1nqn, 1~:;75). 

'lha tot, 1 vlt~t1lin C cont;:.nt in both L&7~~' ;:".nl:' PuSl:1 Ruby Yarlt!!C' 

wi th ;,)lant ''HJ6 in till";, presant stw::y. The cont ,··nt in rocJt we! 

1nv1.:lr1ohly h19h'dr in i.47> at &11 stage. trig.3). On art1fi­

Cl.o 1 i tH)cu.i.oti~';'l. also the rCH,t contant W&5: hl.gi"!'~r in ~79 at 

tflree anG $'Jven (J,ay, ~ftar inocul.iiti{-,n Cily.AI). Th:? totdl 

content in J-\la:, auby WoGfi ,:nor. 811(.' til11c We:, < :'U!,::, to hi.'.t,'''r f',ho,t 

cr.mtent eon;s~quent to art:if1cigl inoculati.cn. 'I.·hie;, In. ic,t~ 

t':l<.:t it W~H: not til' tot,- ~ plcmt cont1'!nt, hut the hi,;,h,')r root 

eont'~nt, im:)Orte.nt for 1:;':')Qrti~ wilt r~fi~t,nce. 

Thi!! hiqher tot"1 content of 0<.- tom.;..t1ne ark:' vit,,"m1n C 

i"'l root~ of re~'1~t, nt 11n. if.' £1gn1f1c, nt on the fact that 

it wl11 ~ct inh1td.tor·y or toxic to tJethog:m at tha point of 

entry into thi,fJ host. High~r l~v,~l of o.U.-,henolsfourW after 

art lfic1a i inoculat.Lm in raf!istont lines im:')liOdted lt~; role 

in wilt re~ j At. !~e.. Higher tot, 1 ,;)henoJ.~; in the root of 

, Uf'CP;1t:U:;l. c. v"':;rif>t:y at wilt~ t:ta9~ ~h~Jer,:; thi2t it migbt b~ 

eUti to low rat e of converttliion of :menolic6 in sU.!'l!c~Jtible 



linee; to Dror"ucts lilt. quillons. The eont;~ni:~ of tl'a!9se 

ch..,ic(;;.la fluctuated with -913 which implied that the plant 

age 1s as,.. oc1at~ 'With refJietr.;\')CQ 6S reDoned by raallY workers 

(Winstead eDd JCelakn, 1911, Coyne and SchuElter, 1983). 

aelative ?rollOrt1',;>n of chemical conetitul!ntE" 

~he ~portQnce of the r.~io amoaq the conc~ntr~t1cn. 

of ~iffereDt ch.-1eals wa~ sU09 •• t~ in ~i~.ase reEietence 

tThomiya_, 1963). The illh1b1tioll of a micl"OOr9' nistll re~ults 

from the cQlftulat1"a effect: of tvo or mor"! c~~~undEi (Ha.i,")\;on, 

1961, Rae, 1964). 

cC - ifo.t1ne. totill phenols r.~io 

The r~t10 of~~ ~a.atiA~total phenols was high in 

17~ 

rootE of 1.&79 at all "i,gee studied before inoculation (!'able 22). 

In sboot, the ratio t;1d not show a particular }:attern. The 

retio after inoculati-:.n, 1nana.~ 1n rootE and ~bOotE of 

both the lines frable 2.). A. high r ... tio was _tnt,oin'" in 

rootr of L&19 three end *.".0 daye after inocul.ation (26.3.1 

and 10.8.1) compared to that of Puae Ruby (21 ... :5.] and •• 8911). 

PI.laa Ruby w11te<J seV'lJn. d4..ys after 1nocul<!t1~')n haf.J low ratio, 

wr11ch indicated tMt a h19hcx..- ta.t1D4t/totid. phenol,. ratio wae 

inwolved 1n wilt re~i~t~nce. 



The ratio waer .fount.! higber 1n rootf. of L&79 lit. all 

stag .. before incc:uutlon ('I'.hl. l2). The r;at10 1n the shoot 

vQr1ed with 8ge. Consequent to lnocul!'t1on, the ratio 

inCl'efl •• t! 1n roots of both th1t l1nel! three dCly~ aft. ... r 1nocQ­

lat10n but d.creo8~ ~ .. ~n days .fter inoculation (Table 24). 

,.he wilted olf ... nt. of Pus. Ruby bad bi~h.r r~1tio (62. ,::.1) 

COlaJ)bred to Puea Ruby before inoculfition (43.04,1) a~ ",ell as 

LS79 attar seven days of inoculation (51.7.1). Th1$ ~howed 

tt~t there wee e s1mult<:ineou8 toano •• of 0(- torm.ltine a~ 

0.0. Dhenol~ on infeelion in reslstent lin. ('lg.4). Low 

14Wele of ot.- tOllllt1ne ane O.D.phenalB ten<'led intec:ti;,n. 

1 ? 5 

'I.'his retio wa!' dlll:'o hlC;h in roots of j,·r:.7iJ at 6.11 fitage. 

exce'Jt in lS aDJ 75 d~'f! olc::>lnntF!. The r<!tle cecr~c &~d in 

root. t:!'Wi ehoott, of both 1.179 aftC'. Pus .. RUby three di!!tyb d nd 

•••• n days after inoc'l;lat1on. The hlg.'1I"J'r rotic in wlltec: 

plant}; of Pusc RUby (7.311) comparee; to healthy t..&7~,. (7.13,1) 

1r~U.ci'lt.d hlghitr increase in vitaain C in lA7' .ft@r in{',culct.t.':m. 

Th1E bringa!' about nanow t~tine/Y1t4lilI1lin ..-... retio w:ucb 

i.plies t.he role of Yiti?lMin C in tne wilt r .. 1;t~lne. "chgnip-m. 

It 1£ 1nf.l"r .. ~ thot the r~lative nro1")()rtton of Vitamin c to 

0<- tomat.ine 1f im?Ortt.nt to Intpert: ref!1.'3tMlce. 
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\f1t~,nliD C. total ~DOls. rt.tl0 

;:.... h19har r-atl<J We H ohaerve': .in ro.,;.,t.:.. of LJJ7':;. ¥1.rt1-

ficl«1 inocul~tiOD reeulte<.: in 1nc:re..ae,8 in tile riQtio in coots 

<:lW:' lihoot ± ~)f hoth L:'!;79 vue Pu.s~ Rw:>y three daye atte" 

il'k')Culation. Too re,tio incre,UHt<: more ::In roots of w:.79 

CO.22t1 to 1.6,1) com~r~ t.o that in .k'u.iiCl rtUby (0.2311 to 

1.311). The ratio w·~nt Clown t-even u"Yf:.. afte.t' inoculation, 

but to a 9r~ t·~r 8xt",nt. in rocJt~ of ~.eRuby (1..),1 to 0.7.1) 

conpare6 to tt ....... t. in {.,j;79 (l.~.l to 1.S,l). ThiF E'i'l~~:' ti1.<:lt 

t l1r"" wa,. qr8<."'!,t.@r incr~l5. 1~ ,,1tiimin C COlli,').,-;;re<:; to tote 1 

nbano15 in LS79 (~()nsequ.nt tt.) itlOCulf,tiOf\ .. m th1et. the role of 

Vitamin C .1 n wilt r'!e.iF.tance 1s furt ('lIlU:' <9nt'orefl'!~.. A hicfill!'!r 

level of vttaatn C ~ith r • .l .. ~ti"ely 10\01l" .... r levftl of tot,::,l ohenolf.: 

have a 1'014 in wilt r~&i~t.ne •• 

Vitamin C: O.D. ?henole r~tio 

Th1f> ratio wtae iJllso fourk hiqh in root", of T...l.:7',1 cont:.oere(' 

to t~t tn ;>Ull'a Ruby Of a fore u.J'),(i aft",r inocl.dation. Th~ r~,·t10 

wae hi9Mr thr.~ d"y!. after inoculot1on cORV'X,rll!(-: tc, d,v':n dave 

after inocuh,t.ion .. Thi~ :-:howed that VitQudn C C fltent incnL;"e{ 

to a greater nt"nt com.red to 0.11-. ,JMflolG. Tb1iJ! wilt ad 

!:'Il~; Me of Pure .R.uLy hD<-' h.1f:6her •• ~J.o in th,'" root (8.6.1) 

comnarer ' to he&lthy pll::ntE of Ll79 (7.31l). 'fhi~ 'Wec 'ue to 

th~ .1mu1t~,neouf'; hlgh4!r incr..,.ee cf 0.; .phenols inLS:79. '1'1'118 



ol:»servat ion further enrlorseol t n~ role of V1teJ'll1n C .tinC O.L. 

?banol. in tile r •• i, t .. nc~ mecbc:; "ism .. 

I.,. bigt1 r.:,t.10 we:'3 Ot:n erved in th@ rocnE Cit £>usa Ruby 

CCftt::li.'ired to U79 at ail Ft:;Jges except in 60 Oihye. air: 'jU1 nts 

before inocu.at.i~. On artificial inocul.ut1on the ratio 

1 'l7 

Leo-.. narrowel' in both ro~l:': &DC ehoot- ot ~7;) snt' Pusa Ruby 

tilrtle days after 1nocu..l.l,t1on. !fbi!' 1n01cate<~ ,:~r~ater increase 

i!l 0.1'. r>henolt: eOlDDareC to tot<ill ph.nolE. The ratio Wfl~ wioer 

in Pusa Ruby 8~ both t)v! 1nt"!I· .. alf~ inc:51eatinq h1Qller content 

of t~tt',l ::ooftole tD:J:'l t).,D.,nsllOls. '.the ratio in t,he roots 

o~ w,iltet.! ~'L:, nt:: of?u..':la H.uby '.'iUG 12.9 •• c\lm:'JQcec' t.o that of 

MQ Ithy u!7~.), 4.. 811.. 'lh1~ l$ ;lOWaC, there 'WiH h1-;,;! '~<lt, 0.1'. r)henol 

contf!nt ')r(Y: :J::~~ on 1n.:x·u l..4t ion coa.Par~3, t;.,;; t ot ... 1. phenols. 

The ::>re:'ilnce of hig'leE' lev.11 of v.L. phenolli eft .. .:t" inoculat.ion 

:way be ~u. to the increeseC .Lnt~rcot1Ver£10rl OJ,; biosyntherds 

of ,:>benolr., wnich C<:in occur s1mul·, .... uEi.iy. .",;ora i. ne 
lioesel (1 97{.~) o;>i ne:5 tnr:1t turnover of :)nenoiic ;.).La~lt )ro(Iucte 

~ y 0e ; il.J t.o tnt :rcOrjV~rF 1,,.,.lti which 1nvoJ.veJ ir~ blo~Yr.tttletic 

(jaquenc~s, c.at.:lboliE:m anr olfieatiya ;x>1yDW1rizdtivtl reaction. 

ThaiOe l: hree m&t ~£·o11c routeF uy occur eim\,ll.tbMOc.:;.,::,ly .nO 

tne1r rotio wil.L thUf' rl~:><?ni, on vdr1ou£,· oaram:aters reou1ating 

cellult.,r l'Q.;~tubo11sm. ,..h1E slE'{) lni';.ieat.e6 tl)i!t lines Witll 

t:1Ul"'? {1.V. "henel ~ nt~ itF higher \')roeuetic>n')ot~nti~ 1 are 

im',JOR.;,nt for wilt ref3L,t:.once. 



It if. inferred that wilt HsiF.tance wat: conit!;lrred 

not by ~ r!. t nQ if! cberalCQ 1 alone but a COI'I\bin.o i n.f 1 uene~ of 

6iffero1!nt chetn1ccl.t, involvil!td. 1'h~ relative ~:)roc>orti(,n of 
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cJ;.- to-.tine, tot;.1 ,jheno4..t, o • .w. ~nol, Vitaimin C ~nf:l (.>Osh1bl,1 

other cnemicaJ.!\ are cr.112'0 lnvolvec in the Li~chemicic'l resL t· nee 

~ch~nis:m in tomato. 'the lev'!1& of riftere~lt~thogen-inhibit()ry 

cor-mounds like d.. - to*:tine, [)MAGis ~r.o vitd\\1n c conti:!inee 

in the plont i:'efor .. ~ infection are Just not tmfiicient to cOflbat 

the patl,ogen, wnich neech ~,tl11 higher lev",l to )r~v,. 11 u?Oft 

the !)8t'noq''.'l"l .s~ thiC!! Inf~if)l1 ~)rOtJrec8ed. Tni:c contu1Q6"ney 

waf." met bV the increcll:-tItf" 1 ••• 1 prOduc~ subsequently. "h'! high 

cent ent of t :1eP~ 1nhi "itory eOMOO\lIV'f; I la1.e gaQtQ, r)re~~nt !:l~tore 

tnt ~ct Lin :'ort and! the i nhli!tr-ent ree iEft""' ne~ of')lo nt f ag~ ll'lt 

the wilt. 

In oeu .\h t i, <m ~ t Ut:'i i es 

c:r,ft:~ 11~'Jnt'~, Pusa Ruby on U~7,:, t.OD'k longer time 

t'l wilt. Pus,,~ RUby, the bu~cer>t1bl"!> Yarip.ty, wi1tt!l!!fo more (7''''{' 

sllSlc:e;:,tL:.ility) in 14 deys coulp5red to. 9ca.ft",C! olc·ntf (35~). 

;;'uf!cE'ptible a~ well aE- grc~ft~ pl~nts com;:')l~~t~ ly ,",llte<' in 

t .ree we,,!7":F ttme (Pli';.t.~-lJd. Tl\Ii!' reeirtdlCtt of t.e:79 was 

confirme~' hy tll~ ~althy ~r.)routf r.>rOduceti from t:!e root stoc'ka 

fty·:m aft~r the scion wiJ.t,~ off (P1C?;te-X). 'Ih~ (.la~, in wilting 



I? ~) 

of qr, rtF coula be ettri.uute'! to int lUence of rest:st"'lnt 

ro:~stoekE. *" ,,1'1' .. Ho (]'.o16) r'<lOrt"3cl that the reristant 

Stocks d':i).i.aya<': ex,)re~sicn 0:0: kilt symptom: ~ vn ir.crt!<'n:"nq 

t.lB in!.;.;(:ulu;I< -elJ!:'ity, t r.-:;. r;et'Ciet,: rJ.t vi;ri~t.1,.·~. kk-"cLme f\1(.:t'erc­

t,..:,,l.Y ren.[ 0nt. iiJar~' (L5.l} ()P1'·.v.~f tiht:. t,:~ '!(;!,;"iC€, of 

In t-h~ ryreFi,,,.nt inoculation Ft\Y' ifU'. the re<:' FaDe for 

i!elay exh1bh ~~ by 9r.,fted olt'nts t.o f'how wilt f'yrn.Jt:.omt; need 

to be furth~r inve+.t.~ g. t-09a. 



Plate - I. A view of tOIMto crop 1D the fl~ld. 

Plate - rl~ Check plants (Pu5~ Ruby) showing 8u&ca yt1b11ity. 
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SUMMARY 



/,tt.el1lot.s were _0e to imDrcwe the t~to line 

eL '2<1-0-1-19 GS fot' .arline •• and biqll9r fruit weight 

along with re.istance to becteri.l wilt (btH4SROQ1I 

,olapaAMrwa ~.,. saith). a.lati •• efficiency of •• lection 

.. thode - ".s, pureline, Eingle seed descent and bulk -

180 

waF.; studied. Realised geDetic advance thrOQgh tr.aitv1se 

selections were recorde6. The baee .. terla. is were ':)rognssed 

through c:ontin~ s.iections for: three generationa. Genetic 

and biochemic« 1 ba.e~ of resiF.tance to beet-rial wilt were 

stUdied in detliil. The reeistonce of the •• olved line _s 

t •• ted llnC confir:ued througb a:aultiloeati·,na1 trials, both 

in .DB and J.D x,I.tU. 

S.le~lon .. thode - ••• , purlJline atl<? SoD - wen 

effectly. to imprOY9 fru1te/plant, locule./frultl yiel~ 

t:)lant an<5 fruit welyht. ,>.';i1) 8el8«ion5 hac higher 1'.811$80 

genetic gain for fruits/~lant (30.97), locu1e_/frult (0.5) 

am yield/pleat (1.05 kg). S;~:l.; .. lectione: had higher 

r~lisecl genetic gain anf higher: realised heritability for 

t!ay. to firEt. harve.t. .Mil •• selections r9corde6 hiqhar 

reali • ., ~~ritcb14ity (0. ';,5) for fruit8/~lant anc', bad 

high realised herit~bility (0.65) .nd r~11s.6 genetic 9ain 

(-0.5) for loc:u1es/fru!t. Hlqh genetic: &t':Y8nce waf: not: 



81waYF associated with high _"lttolbility. UDder ._8 
.electlon, .er1abill~y for 64'15 to flow~r coulrl be flxed 

ln one qeneration whereas It requlrea more Qenerations uDder 

1 S l 

S.1~1on6 baf>ec on tr.:oit COIBbiMtion fruite/plant, 

yield/plant aw: pl.csnt heiqht ba(~ si'JDif1cantly hljher 

locules/fruit (4.2). :,electiofts Desea on fruits/pant, 

yie~/olaDt, locultta/fruit aDd plant height were the earli.,.t 

to flower (59 day.). l~ay8 to fir::;t harv •• t wer. siqnificantly 

reouce{i (96 days) throWjJh sel.cti·..lDS ba(l!e( on fruits/plant 

aftl"i yield/plant follow'~c by yield/~lant an(1 ;:'llant height 

(98 ~ay.). 'ruit weight was si~nificantly im~OY.d by 

•• 1ectl'Jns be •• 6 on yield/plant iU'lL lOCUle./fruit (S9.~ g). 

Ma8 ••• lectlon. baaed on fruita/plant aft(~ yield/plant 

were the earli •• t to flawar In the flr$t generation (S8 day~)~ 

ss" _tbod of .election baaeC1 on yield/plant locul .. /fruJ.t , 
aDL, pl.ent heiQbt was the earluEt to "et f,'uit (68.6 doye) 

in the third generation. Fruit weight Wile ~'1gnli icafttly 

ilftDrOY~ l;,y "elections bautd Oft y1.lC/plant .Oind locul •• /fruit 

Untie" s~r) method (62.4 9). The S D ra«hee wa~ fO\tno RlOr • 

• ff.eti •• in tomato izaprow_nt when 8eYfll'oJ. chisractere were 

The selection!' base<' on f"ult8/pl.ent, yl.lc;/pl~nt and 

plant heiobt an,": yiel"'/pleM ..ra... .u hac!! hlc;Jh rae lie.c genetic 
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981n for dt'!!y~ to f1rst banef't. s.lect1an • .bafle~ Oft plant 

he1qht .2IK a aDd fnite/plant an<' yielC/plaat bIlo high 

realised heritability <0.96 ana 0.93 reepectively) for ~.Y8 

to first Mrv •• t. Selections baaed OIl y1eltt/plant l2IE ... 

'bad high reelleefi herit tibl1ity (0.59) aM •• lect1Gft8 ba ... 

on yle14/~lant aD; locul •• /fru1t bad biqb r.allse<J genetic 

gain (~2.0 g) for fruit w.iqht. Tran8gre8Sive .egregant. 

appeane thl'0U9h •• lections based on yield/plant anc, 

locul •• /frult. 

Eftlul'Itl0ft for wilt r.~1!"t~nc. !'how~fl \. bat the wilt 

incidence we. the loweet for progerU. ••• volve«! thrOuqh Sd) 

IIftthod (9.86%) followed by m80S!:. •• 1ect1on (10.9),,), 

purel'ne.eeleetlon (12.1.) and bUllt (1b). W1lt incidence vas 

lIlOre in adult et.afJe than in the J ... "lle eta9.. 'The dlUlt 1-

locat!,)Del triale recortied a pleat 8\1",1".1 of 8~.''''. 

Cr08 ••• between LB79 (CL '2d-O-l-1-1-1~:;) antq 

Putle Ruby i nr~ 1c6t.~ a IIlOftOQenlc aM 1necmDl;~t.1Y' doratD8nt 

t.,oe of qene aet ion. 'l'be r •• let~ nt 9"- in 1.&79 Me a 

penetrbnce of 1~. There wae ftC •• 6oei~t!on betw_n yellow 

qel colour aroUl'lt'! the •• ., and CSl ..... resistance. 'ewer 

locules (~l) were DOt: closely lln'ked wlth resist.ance. There 

¥fU higher ;->robeb11ity for ~.~t1ft9 Larg.r fruit6 1n 

ref!istclnt line •• 
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Biocbeaica1 baale of r •• istanc. waf!! stlXJ1ed by 

."tt_tlnv the CODtent of d-...- t_t1M, tot..::sl phel'loli, 

o.n.nhenols and vltiuun C 1n IS, )0, 45, 60 aDd '75 days 016 

'Plant~. Cb6nqeE 1n lwell' of th ... chemical cout1tuente 

"e" a.u.~ ••• ed by lnoeul.4ltlng 60 de,.. old plants. 'ift.,n 

dave o~ .... 1inQE recol'ded tbe h1qbest content of 0<.- toraat1ae 

In both reat.te M (L&'79) aM susceptible (Pua Ruby) plGntP. 

The root ane tota 1 content of 01...._ t-.tlne ,,_re h19her 1n 

1.&'79 tban ln Pue. Ruby at all st.6gee. on artiflc16l lnocu­

latlon, the root and e~ content .bow48 • 9r •• ter 1DC~a.e 

tn 1.1'79 three daye after inoculatlon. !'be content ("Jeer.sed 

1n both the l1nel! .... n dap eft'll' lnoculatlon, but • hivher 

19Yel was I8filntoi,*, ln t..B'79. Pu .. Ruby wilted .... n da, • 

• fter lnoculation "btl. LI'79 r ... lned bealtby .. en .fter 

lI .. e" day. of lnoculatlon. 

'rota1 phenols .... re lower In root a, of 1.&19 tMn ln 

Pu •• Ruby at all •. ti1Cje, except 1ft 60 4a". ole plant •• Atter 

.rttfleul inoculation, total phenol. were h19b.1' 1ft rootll 

8~ shoots of Pal .. Ruby aDt! "ilteCJ plante of "'.a Ruby bee' 

hiqher tot.: 1 phenols than in rer?i.taDt. pla.8. 

TotCil O.D. phenol content wa. hlQher 1n LtI'79 than 

tnPuaa Ruby at all stages. On artificial lnocll~tlOD there 

wa. 1Ilaree •• 1n O.D. phenolsln roots {,ad .hoots of La?9 



1 ~ I 
'-' 't 

thr .. liays after inoculation. A hlgher 1 .... 1 lNle _1nt;.:.ln~ 

in root. of LS19 •••• n dap after lftoculat1~n. Pun Ruby 

wbich had a h10h.r cont.nt in sboottl and • low.r COI*ent in 

root. wl1teCl s •• sn day. afte.&" inoc:ul.atlon. h hiqhAr O •. U. ~nols 

ln root wee 1qyolv.a 1n wl1t r •• i.t~ftc •• 

Vitamn C content we. higher in roots of Ld&79 thiln 

in Pue. Ruby. On artificial inoculation aleo, a higher content 

wa~ ob$!ened 1n roots of 1&19 thr •• deys anti Beven clays after 

inoculat.ion. 

The ratio of 0( - t .. tine. total phenols va_ higher 

in root e of LC19 at all etav •• before inoculation. 4fhe M_ 
tr~nfI was _int.r i~ 1n 1.$19 thr .. and •• Yen daye .ft'!l!E' 

artificial inoculation. 4fh. ratio was foUftO low in the roots 

of wilted plaatf. of Puas RUby. 'I'he ratio ofc:;>(- ta.atine I O.iJ. 

PhenolS •• higher in r~& of 1.119 at. all stag ••• 

Tn. r~tio ofo<.- t. .. tine' Vita.in C wes higber 

in rootf: of 1A1~ tban in PuN Ruby before inoculation at all 

stag.. .xc:.~ in 11 an<' 15 da.,. ol~ plant fl. Th. rat io 

~ecreae. on artificial inoculatiOD 45_ to higber incr .... 

of Vi ta.1n c. 'the wilteO plaftta of P\aaull Ruby haa higher 

0<_ t~tlne I vitamin C ratio OW1DfJ to lower leval of .,itiS.1ft C 
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'fbe vitaain C:. total pbenolSW8!'l hlqher 1n roots of 

t&7~ except 1n 60 day. old t;>unts. The ratiO 1ncreaaed 1n 

roote and shoots of lA79 ana Pu •• Rul:ry three 4ay£O after lnoc:u­

l.c<tion. Tbe ratio ~ec .... "" to • oreatel' extt9nt in root. of. 

PuS8 auby ... lIft 461'8 .fter inoculati·:>n. There weI';; h19h!!r 

lncr .... in vita.in C COIlte. cOtap&red to total phenols in 

Ul79 consequent to artificial inoculation. 

Vita_1n c. O.lJ.phenolsrat10 va_ higher in root", of 1£79 

at all 5t&ge15 before inoculation. On artificial inoculation 

the ratiO increaeed 1n roots .~ F.boots of both 1.179 anf Puaa 

Ruby. The £'C)t10 wall fOWlet higher in rocK. ~nri _boots of wllte<: 

pll':nts of Puaa Ruby (que to lawe content of 0.1 • NlenolsCOIIlrtered 

to Vitamin c. Vlt~in C ane O.lJ. phenols were lapl icet~ in 

wilt resistance. 

The retio of totol phenolsa O.D. pheoolswes fOW'lC!l higher 

in root& of ~a Ruby thaD in US?9 .t all etc.') • ., except 60 ~.ya 

olA plantp'. The retio beca __ newer in roots anc! .. hoots of 

1.&79 aM PY.a Ruby three • .,11. .fter 1noculat.lon. Th.r~ wae qreetel 

incr.... in O.f'. phenolF. COIIIPIlred to tot,-l phenol. in the 

reFistant line. 

Th. artificial 1nocula~lOft stud i." F hawed that 1.&19 was 

r.~1.t.nt to V.l1aft1kkar~ isolate of bawlS.2'''' 191AU •• aa 
B.'. Smith. Grafting of sU8ceptible Ilcion on re.1st.::.nt root 

.toc~ delayed w11t1l'9 of 1nfeetttri scion. 
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APPPDIX - I 

Mentha 
*x. IUni. 

Sept-'>er 81 2g.0 22.3 

~ober 81 29.6 22.8 

Moyellber 81 11.3 22.0 

December 81 31.2 21.6 

Septaber 82 30 .. 9 24 .. 0 

October 82 32.0 23.1 

November 82 11.~ 23.9 

})aeeftlbe r 12 31.9 23.2 

'ebrw.ry 83 34.5 22.7 

Marcb Sl 36.2 23.8 

APC'11 83 36.1 25.8 

May 83 35.1 2S.1 

S.;:ltember 83 29.5 23.4 

October 83 33.2 23.1 

Norembl.!t r 3) )1.8 2J.3 

December 83 31.2 .U.9 

Soil. 
t • .,. 

2';).30 

as. 90 

29.40 

30.30 

30.91 

30.~S 

29.36 

29.66 

33 .. 9) 

)S.92 

37.11 

lS.4~1 

ZS.6;l 

)0.62 

30.27 

2~.~2 

85.0 

80.0 

71.0 

6l.0 

78.5 

76.5 

70.0 

58.5 

64.0 

65.0 

65.5 

6u.S 

84.0 

77.0 

71.0 

61.0 

l\a1nfi'i 11 
ha"'.) 

528.9 

136.7 

80.2 

67.4 

277.8 

99.4 

S.2 

Nil 

Nil 

Nil 

37.8 

494.6 

149.8 

60.2 

24.4 
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Bacterial wilt U)UtMdQllOM' .AHDlc.EM s:.,. 
Smith) is a -Jor dieeee. of toaato. At.teaapte were _d. 

to iDlQl"O'h a re?Orte<11y re.1atant line CL l.ad-O-l-ltG8 for 

higher fruit vei9bt and better plant tyPe throUVb fov 

.election _thode - .ss, pveline, lingle seed delcent aDd 

but)::. G4netie and blocheaioel ))ales of re.1.tanc:e "ere 

al.o studied. R\'tEistance of the .... 01.,.., line val! te.ted 

.in XiX2 and .1A lisro. 

Ma •• , punline and S~ _thode of selection weZ'e 

.fft9ctive to imPl"OW fruits/plaIR, loeuletVfruit .. yield/plant 

anA fruit weic;ht.. SSP _tb04 resulted in higher 1" .. 11.815 

q9netic 9.10 for fruita/plant (10.97) locule./fruit (O.S) 

anO yleU/plant Cl.05 kg). 81gher qen.tic ad.,.aDC8 aDd high 

reall&eO heritability were recocde<! for day. to firat baneat 

in sst, .elections. ... ••• electioD bad higher realiltld 

heritebl1lty (0.95) for fruits/plant aDO hiqb reol1eed her1-

tabillty (0.65) and reali.ed q.net1c 9dln (O.S) for locule./ 

fruit. I'rult we1'iJht was inrprO'Y4i<3 thl'cU9h pureli_ •• lectlon. 

Selections ba&~ on tr&it ~1ftat1on fruita/plant, 

yield/plcnt and plant ha19ht 8ignificantly e.fected higher 

locu!es/fru1t (4.l). ~.lect1oDS be.eo Oft tr~it ca.bination 



fruita/plant, yield/plaat, loculM/fru1t aDd plant be1.~t 

wen the .. rli •• t to flowel" (19 tiel's). r~ay", to fint bilrve.,t 

were 81g01f ie· fttly reduete (91 daY8) tlu'Ougb aelectlorw '-sed 

on frult./~J.aDt 4&:! y1.ld/plaat follow.c! by yieUl/plaat tlftd 

,.,~ftt betqht (98 "8711). 'ru1t .eiQht wa. ~iQD1fiewntly 

1al)l"O¥.~ by •• lect1,:1IU .atld _ y1.ld/~lallt ... Dd loc:ules:/frult 

(S8.5 9). [,election. baset! OD yield/plant hat! bigh 1' .. 11.~ 

hel'ttGb111~y (O.st, .ne ~lt.ed 9.~1c 9~ln (l2.0 Q) t~ 

fruit weight. lruit .eight •• a10n1flcclltly 111lD~ lJy 

.electionl' ba • ..., GO !,ieleS/pl._ aar loeul •• /fnlt \Jailer S::.iiI 

_tbloc' (.2.4 9). '1'1".111891' ... 1 ... -V .. *-fttl! -pottered tbr:oUQ'b 

•• lec:ttOftl: be.ed on yield/plaat all4 locul .. /fruit. 

ssr •• lectlou ban the low .. t inc1deace of wilt (9.,,). 

Mult11()Cij;t1oMl trial,; r"8&l.a a 8\IJ:'Yi.4i:1 of 89.s.. of pl,fUlta 

~4r no,..l <Ha .. 8 •• tr •••• 

Bye.luat1on of veneretiOftIe frca L&19 (CL 1.26-0-1-

1-1-19QS) x PUea Ruby ero.1i iM1cated • .onO;IItntc aDC 1ncCM8!Jle­

tell' doal_rat tyPe of q_ action for wt1t r.s1.t4noe. There 

vel' ftO •• focitlltlora betveeD y.llow q.1 colour .I"~ the • .-4 

ant! .1..... .... • .1 pta nee. No eJ.o.. l1nltaqa oetv •• n nIJ1!;ta nee 

a~ ...... r locul .. /fru1t war ob •• ~. 

"btt r .. 18t~ini; line (L&7'-<;k 124-0-1-1-1-1-19 \lU) ned 

higher tot".l lSw1 h19h_r root content of 0/....- t.-.t1De tban the 



auacept1ble 11118 "'S& &Uby.o(- Tcaatine content increased 

aad .. 1Dt6in~ at a higbee 1 ... 1 in r.51stant liDe even­

thouqh the inf.ctiou Pl'ogre.aed cOIl"equent to artificial 

inocu.lation. Puea Rub!' wilt., .e.en 4a,.. .fter inoculatiOll. 

'total ~eDOl content ._ higher in rootfl of Puae aub., b.fon 

and .fter 1nocul&tion. The wilted plante of Pus a Rutty _c 

h19her cont"!nt in root .~ shoot. The O.D.phenol. conteat 

vas aore in the ref;1stllint l1De before aDd after inoculation. 

Vita.in C content was a 180 -.on ia roots of 1.&79 before 

and after 1aoculation. 

It. h1cJber r~tio of oC- ta.atiDeI total pbenola,o(- tOlMt1nei 

O.D. ph'l!fnol& ando<.- tcaatine I Vitaa1n C were found in roots 

of La19 before inoculation. !'he wilted plants of .Pw16 AVby 

had lower ratio ofcJ...- t~tiae. total pheno!s fl.OOo(- tomatinel 

Vito.in C. A bigher incr .... in O.D. phaftol& and Vit61lin C 

content on infection was Ob8~"e4 in resistant line. The ratio 

of Vitellin C I total phenols vee higher in roots of 1.&79 

before infection wild the ratiO iacn •• ed ift both the linea 

initially on infection and then 4!!ecrecsed but to • greater 

extent in Pus. Ruby. It. higher increas. in "itc_a C cont~Dt 

COIIUXlred to tote:; 1. phenols Wlta observed in LB79 Oft infectiQn. 

A low ret10 of tot~l phenol •• O.D. pbenol. wae related to 

re~1stanc~ in Ll79. 



lDoculet1oa ja yitro coDf1~ the resi.tance of 

W79 to Velliudkkal"o!I 180late of f •• pdpMMf IAHMS_,. 

~.i'. SlBlth. Gr.ft1a; of suceDtlbl. scloa Oft L&79 

(1e1.,.<1 w11t1D9 of ecioa .. en Oft art1f1ci&1 inoc\U6tion. 
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