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D'l'RODVCTIOI 

Crop productlT1V 1. '\he taotion ot 1 t. • 

• daptabl11~. whl1. ad.pt&bl11~ 18 a co.proal88 of 

titne •• (.tabl1l"') and tlexibll1ty_ Stabill" 1181'. 

in taot. depend on holdtns oertain .orpnologloal aD4 

ph.1.lolog1cftl attrlbutes .teedl and allowing other. 1.0 

Tary. relHllt1111 in predlotable "enovpe x ellTiroDa.nt 

111 '\erao tlon tor the 1l11.J.aa W val t.. l1eld. A po pilla "lon 

whlob oan adJUSt. its PJlO"pl0 or phencVP10 .tta1.e in 

re.pon .. 'to .nTiro_ental tluo'\uat10ne 111 suoh • waT 

t.hst It glv •• hlgh and atabl •• 001101110 r.t.u.rn can be 

t.erad "vell Duttered"" (81n&'b and S1nBb. 19dO). 

The rea.oae tor 11.14 et.bil1 V otten are 

unol.ar. Ph¥.1010g1oal, 1I0rphologloal and pbenolcl1oal 

.eohULl •• whloh lapart. ._~iU V are • .., and dlver ••• 

»echani ... ot .,1.1d etablli'" t.ll 1».\0 tOIlr oategorie., 
e 

pnet.l0 het.voPJilV. ,.1.14 OOllponent. co.peDllat.ion. 

stree. t.oleranoe aDd oapa.1V to recover rapldlr troll 

stra •• (He1nrlOb !!. 11~ 196'). 

Br1.DJa1 (SI1PWI plOl.lB!M L.) 1e on. ot the 110." 

lapor"-nt. ware •• aeon frul t. .,..getabl •• grown tJaroaghoa\ 

India. M.., vBrlat.i •• were aTOlnd in this orop, tor 

higher l1ald and p •• t and dle •••• real.tanoe. Thera 1. 



2 

ne.d 'to Ident.lty phenov,1eallT .table l1Jle( a) wnlob 

ooald be reoommende. to~ oul1,1T8~1on 1D a8rltDal land., 

tert.11e land. and a 180 in area. of .v ••• , wi t.b no 

.ub.t.anf,1al reduot.10n in pertorunoe. Work: on 1.he .. 

a.pect.. are ra'iher 111li ted in brillJal. The pre.ent 

investigatlon va. toraulaf.ed v1 tb the f'ollov1nC obJective •• 

( 1) To ola •• lt, tbe 26 line. ot br~ al po ..... 11lC 

re.i.t,anoe 'to baoter1al vllt in'\o il"0"P. 8ul\ed tor lov, 

aarg1Dal, 8ver888 and h1ah 11eldlrlg enTUODll8nt.a. 

(il) To at.t.rlbute rea.OJ~ tor l4e atabll1. ot 

lin8C.), If flIJ¥, and fro 14_1,lt, .table lin •• wlUl 

d8sIrable frult ohar8o~1.'10 •• 

(111) To e.tiaat.e coaponey of v8I'1abl1it.1' in tbe 

26 line. wnioh could be aad. ue ot in orop i_pro .... t, 

prOar_e. 

(IT) To ... aluM the lift •• tor 1 ..... 1. ot real.tan .. 

to bacterial vil' and root lmot, ne •• t.ocle. 

Cy) To st.udt root obareoter. aDd •• \abllah relat1on, 

if &1\1, vit.b .rielcl. 
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RlIYI" or LITERA TVUI 

Par .. eMr. ot ,e ... ,. x eDYUo.en" (I x .I) 

in"erao"lon are geetul ~ meaaure 84.p".bl11" aDd 

.tabili V in orop plant... Intonaatlon on .t.ablU V .t 

p.rtor-an .. 1. Ti\81 in proGllot.ion and re.i.taD .. 

"eedlac prosr_e.. A .. __ of .""'.p" are •• e "­

..... a t.be ext.ent. of G x E tnt.eraotion 1n aaar of 

tJle erop •• 

Barller aet.boc1. of anal.r.1q G x I interaoUo. 

vere ••• ocla1ed vlth tne linear reare •• lon approaob. 

Thla ve8 firet. in'trodlloe. '" 110081'. (1921) an4 v .. 

later glTen proaJ.nellOe ... y.w. aD4 Oooh.ran (19)8) 

vho g .. d tile ... perfora.ee .f .11 genoVP •• 1D _ 

enTuo •• n t. B. . H1 t..ble JIldex of the enTlronaent.al 

prodt.lO"ITlV. Th18 did no\ proTide neGe •• arT 1r4onation 

on \be int.eraotlon ot tndly1dllBl Tarl.tl •• vl\b indlTldual 

enyiro.ent., e.eent1al for 1b. reoo ... ndatloJl of 

Tari. t.lee to dltt .... nt. acrool18aUc sone.. 11Dla.r and 

Wllk1naon (196,) aed the r.cre •• lon Yolm1q&l8 ~ t1Dd 

Ogt tn. Tleld .\abll1V of barl., PDo", •• , altboqh 

_.1' ola1lle" 'tIlat _t".r 11_ vere obta1lled v1 ~ loe 

"'an.torae. field Tallie.. la •••••• 1ns .".bl1i"', 

tb.T obeened ttlat •• 1IIple •• pari80n of regre •• loll 

.lop •• va. not enoup, Ut ......... a11 I'le14 leTel of • 
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geno\7pe al.o bad '\0 be oonelder.d. The alope of 

tn. r.gr •• elon ltDe tor ••• h ,eno",. vae, aooord1nllr, 

plotted .Ietna" It ..... r1.1d o~ all anT1roDm8ui •• 

Gel1OtTpe. vlib a elope n.U'inC 1.0 and • bigll •• 811 rl.14 

vare r.,arded 8. being v.ll adapted '\0 all en'Y1.ro •• I1' •• 
A. ..an 11e14 4.or ••••• , geDO "pe. v 1 tb hlp or lov 

elop •• V.I'. resarded .. betag epeo1floallT .dap~ 10 

f8YOGr8bl. or amfnourable .nvuoaaent. r •• p.otl ... ell'. 

iberbart anti Rlle .. ll (1966) aleo u.4 tA. 

regre •• lon approach. fber r.cerde. deylatlon frea 

rear ••• ioll .e anoiber 1tIportani co.ponent. of Tarletal 

.tabl111.1', a stable .,.arl." -inC one wlib 8 r.cre •• lon 

lina of 1IIl1" .10p., d."iat10n fltoa rap-a •• lon t.erul1mc 

~ •• ro, anel a hlgher .e. p.rforaano.. 'Perk1De and 

.finlt. (1968) propoaed 'Uult. a resr ••• ion of G x I 

lnterAotion on 8DYiroDaalltal tDdex anould be obta1De4 

1'8 ther than iIle regre •• lon of ... partorllRno. on 'tile 

anvlroDilenial 1nd.x. Tal (1911) u.d an .... ni181l.r 

.J.rall.ar ieohn1qae •• t.bat of Eberhari and RD ••• ll (1966). 

K ... plor.d en a1 '\e.rnatlft .. 'tAod of tl t"1Jli, ".iDa 
au18 .. 11k.11hood •• U .. tea of a avuo\ural relat.10JU1blp, 

vh.r. an appropr1ate Join, nonaal d1.1.I-1bll,\1011 vae 

..... ad. Ba.ed 011 tn. pr1l101ple of eVuoWral 

relatlonahlp anelral., the G x I 1nteraotlon atte.' 

of a 'Yarla \r 1. partl ilone4 1nto -0 ooaponen' •• 
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1\ 

vAiob. 1. ........ • • ..taU. oC, ... ~. 4 .... 1.'1_ 
A-

froa tb. lJ.Jlear r •• ,.... A • A perfeot.lI' .'abl • 

• "'le" ha. (at, A) • (-1, 1) ad •• arleV v1_ 8'ftI'_ 
.~Dl11\r (OC, 'A) • (0, 1). 

llaa n.ll. (1910) .... PO ... p.IlOVP10 1JM1ell ••• 

par .. aWr _ •• t1llate ._blU". oaaUhtar7 U. 11. (1912) 

propo .. ' .'8,'.b111V tD4ex ••• -"tar aD4 r.1J,a_le 

•• uute ot ph.noVP1 •• 'WlDl11 V. Levl. (1954) ....... te. 
• .'.bl11 '" t.o_r' (Sf) .0 a .111,1 .... ura of ,h._V,1. 

ot.8blU.. It. 1. SlnD ... 51 .!..!! vIlere f HI ad i LI -XLI 
aft '\be a •• Tal ... 1D til. h.lab a. low 1'la141A1 

elWir".Il'. r •• p .. 'l •• lI'. A nlae of 'urd",' for '\he 

.'.0111" tao,o' indloate. a.alau. pbenoVP1 •• t.abll1~. 

OenoV,.. vl~ SF furta_ -e, tr .. IIIl1V oan -. oou1ore. 

u.na'.l»le. 'thl •• aa.are '0 •• _t. t.at. '\he nrlabl11 V ot 

'\ft. PIlO.,.. oftr _. T8I71111 .1l.1ro.ell'. 1I1t.o ••• 0IlD1.. 

Plal.'.d 8Il4 Pe'er ... (1959) 8do,Wd til. pro •• dare 

of ODt.a1Iling ooaDwd 1111811'.18 .f Y8Z'ian.a at all 

100.'\1011. tor aaob pair of .ar1e'1 •• and ooa,,,Wet 

.arl •• x 100a'1on ooa,onen' of ..rlenoa for .aoll pair • 

••• 'Yea. of t.bl. varian .. ooapOD8Jlt, va. thea tat_ •• 

• .... ur. of .tabl11 \r • !h • .arleV vl tb the _11 •• , 

••• v •• a .... , 8t.abl.. !he l18Jor drawba.k of UU. 



pro.ed,," 18 that ooaputat,lon beoo ••• ted1o"s v1 tb 

incree.ed naaber of yarle~ie •• 

Wrloke (1966) deyeloped a aetbod t.o •• t.laaw the 

eoo,,-alenoe (Wl) of geno\fpee grown 0"'" &n'8ra1 

enviromaente, 10 .eastlre the etabllity of pertoraaaee. 

Eeonlenoe (W1 ) 1. the percentage convlbu:~101l of the 

1 tb geno t.r p. to the G z I 111 wrao tleD aWl 0 f sqaares. 

·;:b.e ,"rletle. wl ttl _11., "'1 'Val ... vere oon814.re. 

stable. Tni. aethod allove the par\l tloninl ot tb. 
, 

G x j !nt-era.tion aWl ot aquarea 111\0 eoapoDeJl'. 

6 

att.rlbllta"ble t.o tbe dlfferent pnot.,ypee. _t 1 t 40 •• 

not allow tne prediotlon of the pvto.nulIloe of 

,eno\ypee over enYiJ'onaente. 

A~u-Bl-Plt\oub !1. 11. (1969) applle4 olaalel' 

analJ'ele 'to ola •• lt.f looatlona u .. d in 'Varle. vlele 

in t.he U.S.A. The, uead 8 diet. .... ooetfi.leat. u4 e 

corre19110Jl coeffloient,' aa a cll •• 1allarl" ".0 •• 84 

• variable groap olaatel'iDg 8tratecr. Baneoa (1910) 

propo.ed tobat relatlve etabl11y be •• asure ••• Vl. 

ea.ll~lan dle tan.e of a gene" .. froa tn. linear 

reepon •• of an Ideal .tsble CeDe",. in a epa •• vb ••• 

oobrd1nat.e axe" vere enY!.ronaent.e _4 whoa. orl,iD 

wa. tile genotypio ae8n. The l1Dear re.pon .. of _ • 

• table ide.l genotype 1& aD arbl\rar,r traotlon of 



'\he anr ... lJ..D.ear n.pone. 01 all ganotypes. HaDllon 

(1910) 8180 pro" •• ' tAat. ... parat.1ft etab!ll", HWMn 

•• not.,,.e b ••••• ur ....... 11dJ.an c!l.~o. b.tve •• 

,eo\1p •• 111 tbe ••• ., ..... det1Ded tor th. 

deter.lne'lon ot r.lat.l" •• bl1l\1. Thl •• a_od ,1.,.. 

taU 1I1101" .. \lon on _. rela\1ft _1I11'ktd. ot yazola\1on 

uonc g.noV, •• _\ DO 1nt ..... "lon on eltall .. 1". 
JlllnSoae17 !l. 11. (1914), "t.1U ••• olu'-' anal1'el. 

t.o ero.p seMV,.e on taB •• 1 • • t e.tal1er!". 

Slallarlv va. detiDed a. eaol1d18D dl.t.ano. beiv •• n 

PD.oV, •• in tb •• pao. vho ...... 41nate axe. v.re 

.nY1ro.ellt. and vbo •• or1c1n va ••• ro. Tb,l ... tAo' 

gl ... tlill iDtorut.10J1 em. .la1larl141 of re.pone. _" 

no intor.at.loll on .... 'ltterene •• or up.! w4. ot 

7 

y .... laUon. Jobneon (1971) d.yeloped an 811.81-1.1. 

,roT141ng flll1 intoraatloD on .,brld .taller1" and 

.'ttabl11 t1' of reapone. t.o enyUODMD".. G.IlOVpl0 

.18118rl t..r wae detilled •• Vle ••• Uell_ dl.tano. betveen 

pnoVp •• in '\b. epa •• VilO" ooerdlDa ie ax •• v.re the 

lI_ber of 1008tlona. Th. olll.wl' uaq.l. 81"1' ..... 4 

1b. line. tn10 grOll,. vhlob vere dltterentlabl. tD 

te..... ot aean and •• blll". 

Ge •• trioal .. thod •• la '\0 H,I' ••• t. .ag ." •• t. 

(genotr,. or el1YiJ'o •• IIt,) by • point in eo ••• "olldlan 



apaoe eo ttla" obJeo~. Whlob an .1all&r to one ano ttl .... 

are repre8ent.ed .. points vh1o.b are olo.s together. 

8 

Ttle oon.tlgurat.1011 ot poin'. 18 'then Ulve8t.1gat.ed J.n an 

8t~_pt \0 detect. .,.. Ulderl¥1ng et.ruot.ure. TOad, unla. 

olut.e", 8Ds1181a, DO .vuot.ure 1., foroed on tne d818. 

(W.stoot.~, 1986). 

Report. on G x I 1n1eraot.1on and estt.81.1on ot 

et.Ab111~ para •• 'ers are ver.J tev in solanaoeous 

.... ,etabl •• esp8018118 in br1D.1al. AncJronioesou 0. 11. 
(1962) ob.ened tba1. eoolOlloal 0011dltlons efteot.ed 

the expres.lon of heiar081. in ~_to. OSJ)l'BIlO"'8 (1970) 

noted tbat. grow'\b perlod be1.1lg a .table oharaot.er 11'1 

t.088t.o vas DOt. intlJaenoed b.r ... arlet1o.n J.n wee ther 

oondtt.lone. Pet.er and Ral (1976) st.ud1ed 25 Tar18t1ea 

ot touto 8M found that d..,. to fruit lIat.urlt.T, prlaJ"T 

branohes/plant and 1ntlor.soenoea/plant. vere pbeno~ploal~ 

atabl. oh8r8e~er.. fh., 81ao reported that tn. t.oaato 

Tarlet.lea as 101, 85 'irat, Moaor and Merglobe were 

sult84 for hleb lieldiDI .u.iraaaent. vhile Puse Ear~ 

Dwarf, Roa and B 2247 p'8V vell in poor enTirODlllenta. 

ltalloo and Panele, (1919) alao oh.ned that. as 101 va • 

• hJ.ghlT a1.able varieV. 01aU.!l. ale (198,) 0_8ned 

tne erteot ot G x E interact.lon in 18 toaet.o varlet.ies 

1niroduoed trom :our cou.nwle., e ... aluat.ed in three areaa 



in three ,..us. The aoa" • ttl bl. Tari_ tie. vere 

NOT8 1 (Ital1) and c..pblll 28 (V.S.A). Sharma (19~) 

cond~oted .tabl11~ aaalre1a ot 15 to.8~O variet1e. 

,rown in PunJab. Sw .. , 72 and AJlIUl'lata were •• 1ted 

to hlSh ,ielding enTirODll8l1t.. Stotella!ol.!!. (196,) 

worked on atebiU t1' dUterenoe. tor yleld in fre. 

IlU'ket. to.8'\o... Ten line. were "81 .. ,\.4. Q x I 

interaot.iOllS were 81sn1tloant. for ".ipt and na .... 

ot trlli tee Varletl •• Burels. CasUehl' 10'55 arut DUe 

vere .t.able and aLIi ted to hiSb 1'lelA11q oond!t! ... 

vhile tne o~l tlTBr 'lora Dad_ va. au1 t,ed t.o low 11e141D1 

en,,1,rOJaenta. Chong!1. 11. (191:;4) .""dled '\he ette •• 

of .. not,rp., env1rol1llent 8I'l4 t.ne1r lnttU"aot.1oll OIl 

b141lo,10a1 ear 11De.s 1D 10_ io and to\lll4 til." etteo",-

of t.ileee tnree pa.raaetere vere elpl.tloant., 1ihe ette.' 

of enviroDilent being tne create.i. 1CoA.tant.1noft ll. 11. 
( 19U4) 0 b8erve d tJla t ,ello V p.. w1 ib .sol~.l veJ,r 

LrQgPer.109S !'9~1!pti! senet,10 baoklrOund vere aore 

.table than those vl10 LEoOR.retoID Rilp1p!111tollll 

in tne1r ped.sre.. Sh8l'll. aruI Bandp.arl (1904) at.wlled 

tne etabl11 tl of 15 toaa'to varlet.1e. 1n PUD,Ja.. P&IDJ •• 

Cbollh&ra. Pun.jab lCell1"1 an4 p-.aab f.ropl0 vere 00l'1814e.re4 

."able. 



The var1e \81 triala lU14er All Ind1. Co-o.rd1l2a ted 

Vept..tale IapJIO"a.' ProJec", OIl round tr&&1 '-4 ftr1a'1e. 

of DriDJal ldent.lfied -r, aDd Arks I.Yneei t.o De hiCb 

T1eldinB (1977-78). ll\&r.1ng 1980-62, vlale oondllOt.ed 

at. Indlan lnet.l ~t.e of liort.loulilU"8J R •• earoh, .8tmgalore 

on lone fr&&11,ed DriIYal ind1cated Arks Sbeel and H4 \0 

De 8uperlor. Var1etal trlal oondu'ed at Kerels 

Aerle"l t.&&ral Univer.1 t..r, Vellan1kkara shoved 'Ul8 1'. 8Jl-6 

and PDr 129-5 ranked hllb for ,ieU 1n both. ~ .e.eon. 

and 'Ule1r perforrlanoe. ve,.. at. par. Trial. at HarTana 

Agrlo"l t&aral Unl"rei V, Hle.ar (193,) ldentltied 

A •• d ICrant.i (long br1,nJal) and PBr 91-2 aDd K 202-9 

(roamd br1.DJal) for north .... nt.r.l re,lona. 

Iaplloatlon. of Genet.l0 dlversenoe 

Mult.lvarlate analT.e. \It.ili_ina Mahalanobl. n2 
8iat.l.t.10. and oanonical TaZ'1at.e --lI'.i. (Rao, 1952) 

are ueefal to quanilfT 14e da ... ee of dlvergeno. in tA. 

gerapl ... of varlou. orop plant •• 

10 

In \cute, genet.lc dlvergeDOe va •• 1. ... 41e4 by Saohan 

anc1 Sherma (1911). ThaT worked wi tb 20 varletle. ODt.alned 

froa dlver.. pograpbloal 80uroe. and grouped tne. in 'to 

tour dlet.1not. clu.eure. Genetlc dlver&elloe waB not. 

obeerved 1'.0 be relatec1 wlt..b. pop-aphloal dlverai\r. 



'eter (1975) ,,"Oil,.. 25 to- to 'ftJ"l.t1e. in 1.0 rWle 

c lila tera. The" to~ I. .. , _ exot10 int.rodllOtlO11, 

,enet1oalll the .. ai dl ...... nt fro. otber exotic aDd 

1n~1geno",. linea. Cll8l'iel'O u. 11. (198') ero.ped 

26 yu1et1 •• of green pepper, •• ed on 22 charao"tera 

into ~ee arollp.. The., foud Yer1etl •• "lib co_on 

'parentage 1n e8M clu.a~ •• 

Mo." 8'-41e. on ph8DO~pl0 .iab111" are 

oonduoted in cereal orope. Pllbllahed 1n1'oraa'l011 

are &nilable oalJ' in a few ft .. tabl... Thi. stilet" 

81_d \0 .eleot 81.801. lJ.nea frOG a .et of 26 line. 

of brinJ &1 known tor their nei.tanH to Deoter1.l 

wilt. 

11 



=========- ~-----



JlATElIALB ABD METHODS 

The pre.en't .welle. vere oolulu.t.ed during 'tvo 

orop .a.eona, Jun.-ootober. 1985 aM NOY •• tMu-... .." 1985-86, 

in the lnat.ruo1.lonal lara ot Xarala A~lou.l'ur81 UnJ.ftl"alV. 

Yellanlkkara. Thl. tara 1. lo •• ted at. an alt1'ade of 2' a. 

ah" JlSL and 1. beiv"n 10°'2" • and 76
0

16" E. It enJol' • 

• var. tUl&ld tropleal 011llaie. 

lxper 1un isl .. terlala 

The aa ter1al. 00_1'1'1 •• 4 .f 26 Unee ot brJ.n.jal, 

reelet.ant to baoterlal vll t. Tven" flve of tile above 

linee were derlved troa '.-6, • b.1lhll' a.p-ep"U.J1B lJ.ne 
c,cpalc.kl J 5knc(11 C<"Ac/ 

reported re.l.tent to b •• tertal vilt. (lopalakrlebDaD, 1985). 

Tbe Una. vere evolved ilLroq;b " •• , pureline, a1ncle 

plant and elDgle .eed de.c.' _thed of .. laotlon praot,loed 

Oonttnuou8lT tor 8lx .. ~r.'loD •• (Sheela, 1982, Aaba 

SaMar, 19d4, .re • .,lttatv, 1985). ae.latanoe ot :Uw 

aeleoted line. va" assure. 1.broa,b crowing 111 wllt aloi: 

aol1 and lootinl tor plant. aDarraoted and beal~. 

The pl1Ovpe, pedigre. and aorpllologloal deaOl'lptlona 

of 1.be 11ne. aN gi'f'en 111 raltle 1. 

Tna 26 l1nee vere crowa 1D • randoalaed blook 

de.lsn vl~ tvo replloa~a. Two oontraattng e.nY1rouaen'-. 



table 1. Tbe .eDe.,. au 'e4111''' of ~. 26 lr1DJal 
line. 

~~~~-~--~-~~----------.--~~~~----~~-~~--
1. 8M 6-6 PL 
2. 8M 6-6 8P 

.,. 8M 6-6 II 

4. 8)( 6-6 SID 

5. 8M 6-11 II 
6. 8i1 6-4 SP 

1. 8M 6-4 II 

8. SJI 6-4 PL 

9. 8M 6-4 SSD 

10. SJ( 6-9 8P 

11. Sit 6-, PL 

12. 8M 6-, SP 

". 8M 6-, SSD 

14. SM 6-& PL 

15. SJI 6-8 J( 

16. eM 6-8 SSD 
17. SK 6-2 SP 
18. SM 6-2 • 
19. 8M 6-1 PL 
20. 51( 6-1 SP 

21. SM 6-1 II 
22. 811 6-7 PL 
23 • 8M 6-7 SP 

24. SM 6-7 M 

25. 8M 6-1 SSD 

26. Pre 

81 6-...r/,1/o+-'-1-t-1 
II '~'/1'/0+-1-1-1-1 
81 6-.pr/,'/O+-1-1-1-1 
8M '-.,r/,'/0+-1-1-1-1 
II 6-ap,/,'/O -1-'-1-1 
SK '~'/IIO+-1-1-1-1 

8M 6~pr/"O+-1-1-1-1 

SM '~r/&lO+-1-1-1-1 

8M 6~pr/1I0+-1-1-1-1 

8M 6~/clO -'-1-1-' 
SK 6~r+/"O+-1-1-1-1 

8~ 6~pr·/&lO+-1-1-1-1 

aM 6~r+/IIO+-1-1-1-1 
8M '~,r+/&lO -1-1-1-1 
8M '~+/1I0 -1-1-1-1 
51 ~+/I/O -1-'-1-1 s. ,~/,+/O+-1-1-'-1 

(®> 
(x) 

(xx) 

(881) 

(D) 

(x) 

(u) 
(C!» 
(SSD) 

(xx) 

(®) 
(xx) 

(SSt) 
(@) 

(xx) 

(SSD) 

(x) 

a. 6~/,+/O·-1-1-1-1 (xx) 

8. 6-..pr+/,+/O+-1-1-1-1 «(j» 
S8 6..., .. /,+/0+-1-1-1-1 (x) 

8M 6-",,+/,,/0+-1-1-1-1 (zx) 

8M 6-..pr/.+/O -1-1-1-1 «i) 
SI( 6...,r/,+/0 -1-1-1-1 (x) 

8M 6-apr/ .. /0 -1-1-1-1 (D) 

8M 6~r/,+10 -1-1-1-1 (SSD) 

apr/r/O+ 

Dpr 
c+ 
0+ 

- IlOD-pr leklT I apr+ - pr1okl¥ 

~~ 
(D) 
(SSD) 

- pllI"ple, , - .,.-. .' - wAl_ 
- lone. 0 - 0 •• 1 
- Pur. line •• 180\1_ 
- Single plant, .. leo'lon - ".8 •• 1eo\lon 
- singl. • •• 4 d ... ea't, 

1
,,, 
.. 1 



hlgh end lov te,r'1le. vere developed 111 88Gb of tn. 

'vo e ••• on.. Tn. hiP tvtl1. 8DYU0Da8llt va. or •• w, 
\brougb. .... of tarl\1a.rd aazuare (20 ,/be) and a hipv 

14 
; . 

oj aflcl 
f.rt111.er do •• AI, '205~ X20 (15840.25 k&/ha). the low 

fertl1. enT1ronaent va. deyelop.d vi ttl DO appllcat.lon 

of f~ard manure and a red .... d 40.. of fertllis.r 

( '7 .5,20,12.5 Its/he). There were two row. of lenc1b 

1.5 • for eaon ,enoVpe/rep11c.tlon. Spao1Dg vas 

15 011 x 60 ca. Ten plant. vere labelled randoall' and 

obeervatlons reoord.d on '\h ... pl_ts. The q~anU"'l" 

charact.ere obe.ned vere d..,s to flower. elaTe t.o 

harveet, plant beight. prillaJ'r Ranebea/plant, 

peroentage of prod""t,lve flovere, tralte/plant, 

average fnlt v.ight 811d .Yleld/plant. 

a) Anal.rele of Yarlan" 

Before proo.edtDI vlth the 4e\.11ed et..t18tlcal 

anal.rele for the eetillatlon ot stab111\r par_tel's, 

all the charact.er. obeene. 111 nob env1rcmaent and 1n 

eaoh .. aeon vere anal.1.ecJ "p&rawly for the anaqe18 of 

Tulane. sa desorloed bt O.tl. (1966). 



waere, 

1 • 1 •••••• 26 

J • 1 •••••• 2 

71J • Pertonanoe of 1- nrlav 1n J ttl block, 

;« • Oanera1 ... , 

t 1 • 'fr1l8 atta.' ot 1 ~ verl-VI 

b.j • trIM etteo", of J 1b bloolt _4 

e1J • Rando. error. ae.t.rlo'Uona are 

26 2 
L 1.1 • 0 and ~ laJ• 0 
1·1 .1.1 

The Rotual break .p of the tot.al yarlano. into 

'Yarlanoe due 1.0 repUoat.lontl, Yarletl •• and error and 

tneir expect.at.lons are given in Table 2. 

Table 2. ADalr.l. ot yarlanoe of tne d •• len 

"an .qWLl'88 
Soaroe 4f O,-erye4 Exp.p'.4 

15 

---~~~~~~~~~~~~-~---..... ----~~-~~~~~~-~~~~-~-~ 
i'ot&l 

Be w.en geDO V pe. 

Error 

,1 
1 

25 

25 

·1 

ErrOl" 'Y8rian.. + 
(DUIIM.r of 
repllcat.1olUt x 
.eDOVpl0 YUlaao8) 

Error Tarlance 



it) Eet.laa11on ot 'f'U'1ablU" 

Tulabl1l\1 eX1."1DC 111 14. 26 Un •• tor 11.14 

and 1'. oo_ponen'. v ••••• \1aawd ......... ted Dr 

Bart.oJl (1952). The toraau .... d in tae e.t1Mt10a of 

genoVP10, pbenovpl0 am! 4tJ1Y1rODMJ1t.el 1 ..... 1. are •• 

tollow •• 

(1) GenoVP10 00.ttl01en" of 'Yarlatlon (...,.) • 

Gene,,",10 .\aadartt 4"1&\101'1 x 100 

lieu. 

(11) PbenoV'Pl0 ooellloleli't ot 'Yarla"lon (PO'Y) • 

Ph.noVplc .t.an4ard """18tlol1 II 100 .... 
(111) EmiroDental ooeftl01en1 of 'Yarlat.lon (eoy) • 

~Jl'Y1rODMJltal at.u.l4ard c1e~latlon x 100 

lIearl 

(lv) St.an4ard error of •• u • 

lnTironaenial .\an4ar4 4 .... 18110n 

(Jaber of .... pll08\10ne) * 
The abo.,.. •• \1 .. , •• ot gao"pl0, pbeno\1p10 anet 

emuoDll8I1".l .'andar4 4e"'18"10 •• were obta1ned by 

.ol~.1Ilg 'Ule tollovinC e,a.11ona trOll tAe re.peot.l" 

anal.181. of ~arlanoe 'abl. for .1fterent Oharaot .... 

., • Brror ftr lance 

J(2 • Error ",arian.. + ( .... p1108 1.10118 lE pno VP10 
'Yea1 .... ) 

16 



BaaN' of rep110atlona 

Pbeno~pl0 varianoe a a.DO"pl0 variano. + 
error varlanoe 

0) Eetillstion of atabil! ty pars.t.re and ,enoVpe x 

enviromaent tnteraotione. 

f 17 

The boaogen.l~ of error varianoe. 10 4itterent 

ellTU'on11lent. va. tested "eing Bartlett t
• 1, •• 1,. Umte i&b ted 

anal.1.1. of vuien .. ot the de t.a vae Oarl" led 0&11. 111 

0 •••• vbere tn. errore vere bo-oganeoua, to t.e.t, the 
. I.\YlJ ':)"ddlc,bn" 

Q x E interao1.Ion (Panee, 1954). Weight.ed anal¥al. vae 

done in ca.e. where 1.I:1e err~ varlan .. vaa heteropneo"a. 

Crable.,) • 

Table .,. W.ight.d anal,.ai. of varienoe of t.i\e pooled da1.a 

Source df S8 
.. -.. ---.. ----...... -----... --......... --............. ~ .. ------.. -.-.~ .. ~ .... -.. 
'To tal 

8-1 

a.noVp·. t-1 

8 
~ WJSJ-C 

.1 a 1 

1 ~ wJPJ2-c 
" .1a1 

t s 2 
~ (£. WJYlJ) 

la, .1.1 
-------- C S 

~ WJ J.1 

Q x B interaotion (8-1)( ,\-1) To\al as - .&nYUODllen"'. SS .. 
(1) GeDOVpe. SS 



• 8J 
2 • Error .ea etllare in tAe 

J '\Il enY irODHIl ~ 

r • _._1' of rep110a'1ODe 111 

each enY 1ro"'n~ 

S • NllIIber of enviro.ent8 

i • Nuber ot senot"p.e 

SJ • Crllde SS tor J t4 eJrt"1ro __ ~ 

• Toul tor 

• Q2 

lib. Jill 811T1rOllllen\ 

G • S 
~ WJPJ J.1 

Sign1ficance of G x K interaotion va. tested Q81ng 

\be X 2 ~ •• '" 

X 
2 

• ~n-4) '(n-!l I 
n (n+\-') 

1 • Interao\1on 58 

18 

n • Bubar of deare •• of fr .. 40. on vhloh error _an 
aquare vu beMd in each .n't'lronunt.. 

Rank oorrelBilon I Ii 1. ll •• d 1.0 tlnd the exiatance 

of G x E interactlon. Here, the Tar1eties e.re arrenged 

in deeoendinl order of aagnltll4e 0: the ob.ar~toter, lield 

111 the different enTironaents, and the oorrelat.10n 



aeeaued ".111& tb. tor_l_ • • 6 ~ 412 
ra • 1 - 1-1 vhere, 

.'-1 
41 • difte,.enee in the ranks ot a partioular 

genoy",. 1a ~e 1110 .~1rOl'llllent.. 

J • Tot.al nuabar of o beery. tiona 

Tbis i8 compared wi\b in. table Talae and 1t toaDd 

non 81&n1tioant, ve 0811 oonolwl. the exieianoe of 

1I11.8,.fllot10n. 

Onoe tne Q x E interaotion vas significant, 

stab11i\f of .aeb g.notTP. vas a ••••• ed froa the _an 

?erforaa.nce over tne difterent enY!ron ... t. u81nl t..be 

folloVing modele. 

1. Eberhart and Ihu,.ell Ilodel om tROdei) 

where 

• Yean ot 1"" Y81"1.V over all 
.-fIi erlTiroDIHnie, 

D1 • Regr ••• lon coeffioient that •• aaure. 
the reaponee ot 1".."'1e 1 'tb. .ar iev t.o 
Tar" 1nI ItllYire_en ia. 

IJ • lWYironaeaial index, obt.a1ned •• 
deviation of tbe •• an ot all varieties 
et 'tone J ttl ellY1I'onaent fro .. t.be &l'8D4 
a.8n, 

19 



and 

I J -

So 'that, 

- DeYla'lon tro. rear ••• lon ot \be ltD 
nrl •• 1Jl in. J'Iib. em-irOnal8Z1t. 

IJ 1. obt.a1Ded •• t 

t ::w.' S Y1J 
~ -~ ~ 

1 • , •••••• 26 

1-1 " 1a1 .1a1 .t. J - 1 •••••• 4 

s 
£: I J - 0 J.1 

The t.vo par .. tAre of etab1U", under t.nla 110 de 1 

are, 

vhere 

S 
.L I 2 
J a l J 

S <: 2 
Sit 2 a £: O!J' 

1 J-1 8-2 
- se2 

-

l' 2 • 
1 

S T 2 
~ Y 2 1. 
'- 1J --
J.1 S 

20 



" 1 

The det8il~d anal¥ei. or varianoe i~ ,iven in 'fable 4. 

Table 4. Mud.,.i. of varianoe under Eft _o"el 

Sour.e 

Total 

Varieties 

\ S 
.£:. ~ T 2. cr 
1_1 J-1 1J , 
.!~ y 2_0' 
S 1-1 1. 

EnvirODillen \ + 
Varieile. x 
BnYircmaen \ 

" (8-1)+(,-1)(8-1) ~ 

EnYironraen t 
( linear) 

Variev x 
IliY1ronaG t 
(linear) 

Pooled deviation 

1 

(\-1 ) 

t (8-2) 

Varie" 1 (8-2) 

d 

Varl.~ \ (5-2) 

Pooled error B('-1)r-1) 

1-1 

1 



Tne tollov~ '" \e.~. vere .ade u .. ott 

lIS 2 - , ~ w., '1.Re ttquaU ~T ot recre •• 1oD 
~ ooettlole.\8 

(1) r • 

(~) r • l J.y 2l~8-1) t \0 te., \h. 1nlllyldwal 
.1.1 8.2 dey1atlon troll regre.slon. 

A ftl" 1st,. w 1'\b Ul1" re,e •• lon ooett iolen' (bl • 1) 

and S412 DOt. .1pJ.floant.1J dIfferent froll .ero (8412 • 0) 

aOGld be aoneldered u .table. To tellt. whether tne 

regre •• lon .0etllole.\8 ot 1Dd!vldaal varle'le. dlftered 

.1gn1flo8L tlT troa UD1 V. tne to llov 1ni • t' te. t. v •• 

applled. 

t • 

vhere BE (b) • 118 dGe 

b1 - 1 

BI (b) 

to Doled 4eYlaUon i-
S 2 

J.' 1.1 

2. Perteine and Jinks 1I0del (PJ acdel) • 

• 

,If.(. grand •• an ot all pnoVP •• over all ell'YUOJUaent. 

"1. add! 1,1" genetlc etteot ot tn. 1 t.b. gen0lo.1,. 

EJ • add! Uve eJlYiroMen\al .ttect ot tne J'tb. 
ellvirOlUlent. 

'1.J. G x E int.erao tl0D .tt •• t ot tn. 1 t.h PUO t.,.pe 
at the J'\b. .nYlromaen". 



Th •• ff •• t. are a.fiDed •• tollew •• 

;« • L.& 
8t 

41 - !k.;« 
8 

.~ • 
'1-.1 

" -;tt 
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Here t.tle Q x E 1I1tv •• t1on S~ i. part! tione4 into 

wo eomponent8. Y1se) MWoprh V 880q regree.ion. w1't.b 

(1.-1) 4t and reaainder 8S w1th (t-1)(8-2)4f. 

The enY1roDlillnitJ (Job:' regree.ion) SS v1'Ul (8-1) 4t 

in t.b.la 0.8e i. tb. _ •• e the enYlroDllent.1I (linear) SS 

of ER .odel, vl tb 4t • 1. Sim1l.Arll'. S8 due to 

neterogeJii 1.1 among reare •• iOllS 111 tAle ca •• 1. eqo1 to 

t.ne yarlety x el1YiroDllent (11llear) sa of Ell model, bo1.b. 

with dt • (1.-1). Tbe pooled dev1ation SF w1th t(S-2) dt 

in the foraer os.. 1- .... 1 to tile remainder SS vl1ib 

( t-1 )(8-2) df ln ttll. 0_. 

R.a !!. 11. (1970) propo.ed pnea.tlpl0 tndex a. a 

be"tAr end tne ea8111.t eaU.ate of paeno\rpl0 etaDl111.1. 

vbere PiJ. differenee between J.n4.1y1d .. l _811 

pertor.moe ot 1 tb geno t.,yp. 1a J'Ul enYirOlUlen1. 8114 ove,all 

.ean pertorunoe of all the pnoVp.e in J" 8JlYJ.rOlUlent.. 

S • Juber of enYlro.ruaent.a 

4. Eetlmation ot Adaptsol11" tude. (A1) 

Cbaudhgr,y et. ale (1972) propo.ed adaptab!llty - -
1ndex (A1 ) tor eaob genotype aoroe. all tne enYlronaent.a. 



It, va8 e8t,lu~ed .. 

vhere 

• 

f 
• !.Y.. 100 - 100 '.j 

The •• ti.etlon. ot regre.eion coefflo1ent (bl) BDd 

.JlY!rolllllen tal index IJ are ._ •• in D .odel. 

5. Wrieke eoo~aleno8 ra'10 

Wrick. (1966) ...... ied 800Talen_ ra\10 S8 \be 

pereentsse eontrlb1ltlon ot ... noVpe to \he SS dy. '\0 

G x E interaction. 

BeoT.lenoe tor 1- seno \1,. 1. 

• 
S 'T Y 2 

:£. (T. 4 - 1 ... !.:! +...:.,:.> expre ••• ' 
J.1 All T t st. 

88 pereentaae of tbe \ot.al ot all WI t •• 

A variet." h.~1r.I.& \h. le.e' .oonlenoe vne ' • .ra •• 

t.ae ao.t etable and • yariev v1 tb larse eooyalenoe 

~alu.e tbe le •• t. etable. .A .etho4 vae 81lS1e.U' ., 

Lal.r John (1964) \0 ton dlft.rent. lP'0upa of genoVp •• 

eo t.b.at. the G x E interactlon 18 110\ .lp11108nt. vlihln 

fm1 group, but signiflcant between ~ tvo groupe. The 

genotype8 within a gro"p are oouldered bp'lnS 8" 

8tabl1lty or ~i.l1ar reepon •• to 41!ter1nc envlronae.nt. •• 
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Correlailon ooettioieni. vere vorked out between 

et.a bl1i t.v ,ara .. t.er. (1)>1'.) tor yleld and 1 t. cOlDponen't,e 

1to lden tlt1 aarleer obaraot.er{ 11) vho.e atabl11 tT lead. 

ta yleld hoaeosta.la. Dire.'t, alld indirect effeota o'f 

co.ponent oil&raoter. vere est.J.IIeted D.r tne patb-ooeftlo1ftJli 

analTele. s"geested b.1 Dewe,. and Lu (1959). The tollov1l:ia 

•• t, ot 8lallltaneo"s eqW1t1ona vere tor .. d aDd 801ve4 

't.o •• t.laalA tb.e direct. and indireot eft.o1. •• 

1'17 • '1, + 1'12P2.r + r"p" + r'4P4J + r'5P5r 

1'21' • -:: 21 + "2" 17 • r 2,p,., + "24'4,. + 1'25'5,. 

1'" • P'7 • 1"'P'7 • 1"2P~ • 1"4'" + 1"5'5,. 

1'4,. • "" + r 41P" • r4~~ + 1'.,',,. + r'5P5r 

1'57 • '", + 1'5"'" • r52p~ + 1'5"'7 + 1'54"1 

Where 1"" to 1'51' deno1oe ooeffl01ent of correlat.lon 

bet.veen oOllpollent o~taraot.el'. ( 28 Prll1ar,r branon •• /,l_t., 

,. Plant. helght, , • Peroentace ot produotlve flover., 

4 • 71'111 t.1J/plant au! 5 • ''9'.r .. e trut 1. welght.) and 11eld 

hoaeoet •• le (,>, 1"2 to 1'54 deDOt.e ooetflclent ot 

oorrelatlon aaGng all poe.lble ooaQ1natlone ot ooaponent. 

obaraowr., '11 to P5,. de.w dlreot. efteot.. of ooaponent 

obarao ierf! on T. 



'lb. • boYe eq Il8 tlon 1. VI' 11. t.en 111 • •• U'ix tON 

ehovn a. 

A B "( C 

r r1.r 

r 
1 1'12 1'1' r 14 1'15 

Ply 1 
I 
I 1'27 1 1'2' 1'24 .1'25 

p I 

I 'q 
[ 

r." 1 1"4 1"5 P" 
1'4, 1 1'45 '41' 

1'51 1 I '5J' .) 

B "Viz va. inverted end \b1. tnveJ'ted 8a\rlx 

va. 1I1111.lpUeel ... A uUlX to obtain path ooeftl01en1. •• 

Re.lelllal tao~ vhlch .... ar •• \be oon\rlbll1.lon 

ot re.' ot the oharaowr. ot '\h •••• ual .Oh .... va. 

obtained .8 glven 

Ree1dWll teotoJ' h • (1 - :a2 )" 

vh.re 22 • p2,.1 + p2~ + p2'1 + ,241 + ,2" + 

2P" 1'12 P2T + 2'11' 1'1, '" + 2P11' 1'14 Pv + 

2'" 1'15 '57 + 2Par 1'2'5 P" + 2P27 1'24 '41' + 

2P27 1'25 '5.r + 21',1' 1"4 P 4.r + 2',1' 1"5 '5, + 

2P 41' ·45 p 5.r 



~8 

4) AnalTele ot ,.n.Uo 41Ter.-_ 

The Bane~10 4lyer ...... sl.~1ng .-ong 26 linea 

va8 .a.agred ~ Mahaleaoble D2 .'a'la.loa and oanODioal 

yariate anal,r.1a. Tn •• aloulaUon of »2 'Y81" •• uIf'01n4 

tne folloving atep. (brUV- .4 AruaaObalaa, 1961) • 

• ) Tha "o'tor of •• 8118 of dlfter.n~ Gbaracier. tor 

eaoh line and the oo_on 418per.lol1 •• wlx vae a.'U .. aweJ • 

.,) Thi. .ean vaot.or. in (a) vere vaneferred ~ a 

nev .a~ of "80\ora of •• ana of tUl~related obaraot.are 

(T'.) bT tile •• thod of ,1'Y0t.al oon.eneat.lon. 

0) The DJ. be,,"en 1- 8Ild .1 t.h 'Yerle. tor I: oharaoi.re 
a: 2 

va. calclI 18 ted .. 1)2.t.J • £. (Y 1" - Y J ,). 1:ile K '.1 
oo.ponel1"\ D-lICluU'ee vere •• 10talatAd .. paretell' and add.d 

t.o pi »21J. 

4) T.reat.tng tDt ea tne .. ~all.ad 8tat,let,10al 

d18tanoe, all p.plIlat.lone ve.re p'01lpe4 into a nuber of 

cwewr.. A ooapa\er or1enfred 1 t.era'lve alsor1 t.ba for 

fOJ"lla1.1on of oluster. va ••• 4. (1) 7ha two pnoVpe. 

lUI'YUlC aa11UU1 ~ 'Yala. .. "'e. tb_ vere •• leo ted. 'tbq 

are \he 1l1l01e1 of tne tvo olat.ra. (11) Each aenovpe 
va. cOI1Pidered in iUl"ll and allooaw4 to t.ne olllet.er tor 

vb10b 1 i. n2 'Yallle vl1b tn. l1u18". genovpe va. aJ.Il1awl. 



( 111) To inon... \h. swaber of clutere by one t.h • 

• uP". 1)2 vi ibiD ttle aDoft two eaetere wa. toWlo and 

th ... no~pea 88Y1D& .. z1au. n2 va. oone14ere4 .8~h. 

n&lelel in aMi 1.1011 10 the 111l01e •• genotype of tne 

naa1n1n8 01u81.er.. Th. pnovP •• vera r_-a.~lgJJ1d •• 

in (11). To ~eoide the opt1a_ nM_r of olut_r., a 

29 

graph vae drawn vl tb v-lib ~ ar1 tiuIe tl0 aean ot _yerap 

intracla.te!" D2 Telu ...... 1n.t. '\he n_ber ot cluster •• 

Thepoint J "., D.ond 1.11.. aax1aua cUM'at"" va. taken •• 

t.ne Cp'\1aWl number of el •• ~er. 10 ... toraed (Sureab, 1986). 

Tn_ coapl.l1.atlo1'l8l Mtilod of OUlOnloal Tarla te 

analy.l. inTolnd the follov1n& .te,. (.A.runaohal_. 1967). 

Bleen .. o"or. oorre.pondJ.nC 1,0 ttl. l ..... t wo el&_ 

y.a .. va. oDt,am_d. The prinel,al eo.pollen'. oorreep0n41n& 

to \be .. '\wo Tectors vere generated for each Tarle"l trca 

the ameerrelated .. an Talae. (Y'.) and ter.ed •• I, 8Ild 12 • 

11 end Z2 .... lue. vere ooaputed tor eaOll Tarle 1,,, • A 

eoatter diaar_ vae drawn vl tb ta. 26 line. b.r ioak:1JlC %, 
o~ X-axl. aDd Z2 on t-.az1a. 

e) Correlation (r) be""e .. 11-1.4 alll! root Oharaot.erl.tl_ 

81.ple oorrelatlone (1') wen vorked Ollt. be""Mn 

roo'\ onaraoter., 1"001, 1.acV1 8Jlc1 _lall8 w1 ttl !rut\ 1i.14. 



-
j r 

W11t reel.toen. va ..... al".ted .. 8pO'l. pltmtillg a 

blgblT ." •• ept.1lt1e "'1e", ot Dr1nJal - PPL vl t.b tae 26 

Une. in • oo.P8o\ plot. 0 •• enat.ion8 vere reoorded 011 

IUlllber ot ne.l'Uq' plant. where PP1 vilwd. 

,) Ob.enation. OIl 1'001. 18118 08" .. 4 by .IleloidapM 

1Mop'" 

All l4e 26 Un-. ot briDJal vere enlut.ed tor 

pre •• noe/abaeDCa ot root •• lle oaue4 Dr I. MlOGm1!t. 

The plan t,8 vere &lprooted aft.er the laat. nan.at., 1'001,. 

vere vllebed tree of e011 and obeened tor t.he preeen .. / 

abean.e ot gall •• 

h) Balm" on preteNn". for frLli t shape and 0010J" 

in br1nJal 

A .urY., va. oond&1O". 'to tilld Oalt preferenee. 

tor ahape and 00101' in 1IIr1DJa1. A tot.a1 ot ,11 people 

responded 1io the protoJ'llll. the tora.t &inll tor auk1Dl 

tne opinion va •• 

Br1DJa1 

2. Gre. 

SM" 

1. LollC 

2. OYal 

,. BoWld 
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JlEBULTS 

The data reoorde4 in the pre88l'l" .wq vere 

anall'aea and 'Ule re ... l,. are pre.en"ch 

A. la'1U'ion ot Tarl.bl11V in braJal 

B. Phenovpl0 slabl1! 1,7 analT81a 

C. ADal,y.l. of PM1.10 41T",.'" 

D. Oo.er'Y.'t.lOJlll on b.eYriel vilt. re.i.tanoe and 
at.w1I •• 011 .root ohU' •• wl'leu.o. 

A. la'1.8"1011 of Yarlabl11v 1». tlr1nJal 

Before proo.eding vl\B \b ••• tal1e4 .tatle\loal 

I1D8lTela, an -..l¥ele of Tarlan. va. ooad .. ote4 tor 

all tbe oil.uter. recorded in eaob enT!rOllMn t. in 

.aob ".8011. Tbe 26 brJ.n.jal Une. emIblted h1&hlT 

a1pifloan l. dltterencea tor all Obaraot.e.tt •• \tl41.4. 

The dlffer8l1Oee vere a1p1fIoant a' 1. le ... l ("'Jabl. 6). 

Thla J.Ju!1oa ted tile' there wen i.DhU"8ll' gene 1,10 

dltferen ••• uoq VlB br1JlJal liDe. Bveluted. 

Th. ext.ent, of Tar IablU • pre.en' tor 7!eU and 

1 t.s eoapanen t,. vere .e •• tare. ia ten. of ranee, .e. 

Uld ooettl01ent ot ftl"latloa, a' pno\rpl0, pbeno",pl0 

an4 enT1ronaen'tal 1 ..... 18 (1able 1). Conald era ble 

Tarl.tlona tor all \be Ob .... tar ... del' .~ vere 



'fable 6. Analyaie of yar1anoe tor .y1eld 8IlCl 1'ta co_po.'. in 8rWal 

8081"" of 
'Yar1a\1_ 4f 

.elU'l 8quree 

Y1e14/ 
plan, 
(a) 

.... ---_ ... -----------.-.-.-.... _ .......... - ...... _-- ........ _ .. _------_.-.-.--------.--......... ...-.-.--- .. -.. -------... -..,~ ....... _.- -

JleplloaU0Il8 1 

.1, ,.,1.94 
~ 104.19 

~ 9.41 
1:4 2.,7.1, 

118.06 

90.25 ., . .,8 
109.56 

84.17 
71.80 

780.91 
d48.00 

0.49 
0.29 
1.79 
0.21 

6'.89 
218.24 
565.29 
566.50 

124.42 
57.,.41 
".,.11 
67.08 

122'58.15 
1116617.00 
1364"9.00 
'''''576.00 

-~-~-~~~~--~---~----~~- . -------~--.---~------------~~~~~----.-
Oeaovpea 25 

25 

., 92.24* 
E2 199.64· 
., 20.1S*· 
B. .,0.04*· 

40.19 

45.95 

5.56 
8.42 

51.58* 
66.11·· 
51.",·· 

26.47 
25.2'5 

1".88 
18 • .,0 

241.62** 0.50* 
160.01** 
191.50"* 

44.2' 
"6.50 

54.,0 
45.29 

0.11** 
1.29tt • 

1.47·· 

0." 
0.27 

0.18 

0.14 

155.62--
645.64·-
804.06*· 
761.6,· .. 

12.61 

'2.~ 

90." 
1,.25 

4'."** 
46.,6*· 

'54.46** 
54.85·* 

6.15 
4.1d 

40.15 
15.'5 

167.12*-

116."·· 
124.89·­
"0.44*· 

15.91 
11.25 

14.01 

".50 

89544.05·· 
14,,'.48-· 

2"56"4.68*· 
65041.,,.* 

ns40.6., 

"'28.66 
60955.14 
'.'79.56 

..... ....-. .... ----~ .... -------. .... .-.-.... .. .--. -----~-...... -------------------,-----~-....--------. - . -- ----... ..,....~~ .................. 
'1 • RiCh ferUle eJl'9'i.roDlen' dQl'1n« Jane-oct.ober 1985 • P • 0.05 
~ • Low ter1;11. eny1ronaen" d&lring lame-oc'tober 1985 •• p • 0.01 
E., • 111_ fertIle eny1romaent dar In& NO'Y .. ber-Ma.f 1985-66 
:14 • Low tert.ile .n'Y1rOM~nt. dur1Dc Wo .... aber-1IaT 1985-86 

W 
N 



':[!ole 7. R3.1lJj:e, m~811, cenotypic (gcv), ?:--~eno~ypic (pcv) ~llj ::?rJ.-~rirOll;nell1.21 coe1'ficierlt~ 0: v(,Jriation (ec'/) Wil.!l '::'e~pect 

1.0 :l ie 1d ar..d its C o;nponen ts 

Co:npOy,ell ts of 
var i3 tion 

Range 

i.lean 

gcv 

"'1 

pcv 

~)i-!yP t:; 
:'ire t 
fruit ooet 

Days to 
:13I'Vest 

P lcm t 
:lei"h t 

(cm) 

71.C)()-116.')(' jOl.00-1')1.S0 39.70-C)1.H 

72.40-113.30 102.00-i35.00 37.40-77.58 

65.30-99.78 99.44-121.40 41.33-95.57 

05.60-100.56 99.20-129.78 36.86-91.40 

86.87~4.48 

91.75~4.79 

99 .63~1 .67 

96.35:t2.05 

5.87 

6.62 

2.9:3 

3.41 

9.37 

9.92 

3.92 
4.55 

7.30 
7.39 

2.55 

3.01 

110.52~3.64 

114.11~3.55 

109.70:t2•53 

113 • 34:t3 .02 

3.57 

3.99 

3.95 

4.77 

5.37 

5.94 

5.21 
6.03 

4.66 
4.40 

3.40 

3.77 

63.04~4.70 

51 .44:t4•27 

67.24~5.21 

62.01~4.76 

16.00 

1 5 .28 

12.32 

11.06 

19.27 

16.49 
15.50 

10.55 
11.75 

10.96 

10.85 

?rimary Percer,t3~e 
Dl':mcile'S/:cf pl'oduct­
,.,lm,t ive flowers 

Fruits/ 
plant 

J. .. ver8.;e 
fnli -;, 
wei~;:1t 

(G) 

4.60-7.30 14.75-dO.07 10.69-3~.90 30.31-76.68 

'5.70-6.60 16.13-63.43 5.40-34.20 27.34-66.37 

.3.67-7.30 25.00-100.00 12.50-54.11 17.46-64.97 

3.00-7.20 25.15-100.00 4.38-30.80 15.55-58.55 

5.91~0.37 40.54:t2.54 

5.20:t0.37 51.44:t4.27 

5.96:t0.30 67.24:t5.21 

4.94:t0.27 62.01:t4.76 

5.72 

9.03 

12. ';.1 

16.52 

10.,)0 

13 .46 

14.40 
18.18 

8.80 

9.99 

7.13 

7.60 

47.54 

45.58 

32.71 

32.13 

48.35 

46.46 

36.62 
35.38 

8.85 
9.14 

16.46 

14.82 

l<a b'6.:t 2 ·OL 

'5'~'i t /·6';' 

;2. 'i ·'1b.!. + .... , 
17'1t.t 2.''11 

21.81 

29.06 

26.16 

24.82 

26.03 

32.24 

35.11 
33.08 

15.28 

13.93 

21.92 

21 .at3 

59 .85:t2. 54 

49 .47:t2 .94 

37.93:t2. 65 

36.97:t2. 55 

14.53 

14.25 

19.63 

18.83 

15.99 

16.54 

21.97 
21.30 

6.68 
8.39 

9.87 

9.94 

'[ ie ld/ 
o leU, t 
o ( ,,) 

237.70-1J43.00 

346.25-2666.78 

141.00-1090.39 

1099.88~109.18 

728.36:t81 .64 

1161.62~135.68 

639.34~84.20 

16.48 

14.25 

25.05 

24.94 

17.52 

21.65 

33.53 
93.03 

14.04 
8.40 

22.61 

18.63 ,. , 
, " 



obee,ryed. The ranee tor 4"1. \0 t1l'.~ tru! \ .et v •• 

71 (S. 6-8 PL) to 116.90 (8. 6-1 PL). 4~. to harve.' 

99.20 (0 6-6 PL) _ "5.0 (U 6-, PL)a plant help' 

'6.86 _ (SI( 6-7 PL) 10 95.57 oa (811 6-2 SP}J pr1.aa.r7 

branob. •• /p1m't ,.0 (8M 6-6 SP) '«» 7.~ (PPc>, peroentage 

of prod-.lotln flowera 14.75 (8M 6-11 y) to 100 (PPC). 

fruite/plant ;.40 (5M 6-1 .) to 54.11 (SM 6-6 PI/>, 

average £rul t vellb' 15 •• ' • (no) '\0 76.68 I (SM 6-, SP) 

and .r1eld/plant 141.0. (8. 6-6 Sf) 'to 2668.78 & 

(SM 6-4 X). The h1gb •• " •• t.1aaie ot &enoVP1. 

ooetflclent of variatlon (COY) vae ob •• ne4 tor 

percentage of productlve flover. (47.54) tollowed br 

tru1t.e/p18l1t (29.06). The ..... vs. the 10"88\ (2.98) 

tor d...,. to trul t .et. the data indloated 00ne14er8b1. 

varlabl11 V tor t1"u1te/,l .. , Nut tr.u. t T ield/plant. 

Pooled anal.rei. of 'Yarlanoe vaa done for all t.he 

'Qantlu'~l" Oil8l"ao1.era. 10 .1p1floant BenotTpe z 

.miroDlent (G x I) lnt.e.rao'lon va. no ted tor d". to 

trill t •• 1. and d..,. to ha,rye.'. I x I lnt.eraot.loI18 vere 

.elp1tloant at " level tor plant heJ.&b.t, prll1ar.r 

"'&nob.ee/plmt, pel"eentqe ot produot!ve flovere, 
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trult.IJ/plan", ..... u ... tl'1l1t weicht. an4 'yield/plea:t. 

The •• 8oe1at.lon -.W"11 two eIl"1irOllllent. n.Te 

been worked .al' v1 tn t.b.e bell' of rank oorrelatlon. 

Ion .lgnltloant. rank oorrelatlon ooettl01ents vere 

obie1D84 10 all tn. 0 ..... (t8~le 6) 

table 8. Rank oo.rrela\lOJl _ween Tar1et.le. in 
41tt .. 811' .T~_ ba ••• on 1'1814 -......... .-........ --.-........, ...... -.. _----_ ....................... -_ ... -... ....., ........ ...----

InTlrOlUlenta beiVe. vlal_ ;Ooett181_" ot oorrelailon 
eonelaUona vere obtaiJMtj 

i1 ad 12 0.279 IS 

11 and ., 0.0,0 IS 

11 and 14 0.042 n 

£2 and S, 0.146 • 

12 and 14 
0.020 IS ., and 14 0.012 IS 

n • 10' 81gnitl0Ant. 

2. Poole. enalT"" of TU'1anoe tor a'tabl1!" 

The anall-i. of Tarlaneo ot tne poole4 da t.e under 

EDeJ'bUtt. and Ibl ... 11 om a.Hl) 18 I1vel1 in Table 9. 

1'ho pooled dev1at.10n va. 8lgrdtlo8llt. a' 1~ level wben 

ooaparect .galnst pooled error for plant. helgbt., prll1ar,r 

braneaee/plant., per08Jli_ ot pl"odu.oUve flower., 



Table 9. Pooled anal1'e1e or variance tor ,J'1elct and It. oOilponente (Eli aodel) 

Souroe ot 
Yar18t1011 

GenoVP·. 

BnY1rOJ'llHIl 1, 
(linear) 

.ean .,aar •• .. .-....-.-~~~ ....... ~ ................ ~ ........ --.... ~ .... ---... ------.. .-.......~ ... ..--. ..... ~ ... .., ... -......... ---....... ---~,., ... --..... ~---.. .. 
Pl_t, help", Pr11l8l7 Peroen1.age· l,.al1,e/plaD1. Ayerace tr\lJ.' Yield/plent. (_> branohe./ of ve1&b1, (~) 

249.01** 

'25'.96 

plan, prod l.lO t1.... (g) 
flowen 

0.86·· "28.40** 70.52** 198.125*-

20.52 7155.10 26".65 9090.48 

75465.92** 

"985640.00 

iDY.+(GeDO.X In .... ) 8'.1' 0.62 141.44 59.05 "'.70 102109.03 

GeM. x ...... 
(lJ.De.> 

PoolJtc1 4 .... 181,1.Jl 

Pooled error 

"." 
40.,,·· 

22.54 

.. p • 0.05 
•• p • 0.01 

0.42 

0.'4·· 

0.11 

".42 4'.91·· '2.12·· 42476.'2 

4'.99·· 16.41·· 9.95 55674.,4·· 

2).61 9.05 1.59 15036.08 



trult.a/p18l1' ad Tl.1el/plsat. The & z B (liDear) 

1ll 1.81'" '10D va. e1p1t18.' • t l' 1 ... 1 tor trul ,,_/ 

plant and aTva .. fral t velpt. 

Tbe ana l3'e18 ot -nr181loe UDd., Perk1ne and J ink. 

(Pel aodel) 18 &1TeZl in Table 10. ae •• inder 'erll vae 

elp1floant at. 1~ lnel t", ,lant hel&bt, peroen'\&p 

ot prodaotlY. flower., traiie/plan' and "leld/plant 

and e1plflc8Ilt .1. ~ lev81 tor ~1ur" branch.a/plant 

and IlOD 81p1tlo8llt. for aftl'8p tNl1, ve1gbt. 

aeteropJ1 t.r -ore regre.elou va. a1pJ.floant 8\ 

1~ leTe1 tor tra1t.e/plant and .... 1' .. fl'uli velsh' 

and nOD 81gnltloant for all Gharaete .. e vhen oo.pared 

\0 1Jle rella1nder part. 

Tbe ranking ot Un.. • .. 4 on Wrloke' a eOO'Ylllenoe 

ratio ·Wl ' ooyle! be " .. eI ••• ola. tor grollpJ.ng tA_ 

80 iDat 1n\erao'lon vl~ 8af croa, va. DOD ellD1tloant 

and ill. i be ",ween IWI WO 1I'0ap. vaa a1inJ,f loant • The 

apil" up of the 1ntf?raot.lOD 56 in '\0 between and 

vl tobln ll'Oupe are Siven in Tabl. 11 .u, .pp81141&8. 

V, VI, VII, VIII and II. 
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Table 10. Pooled ana 1.r81& of variance tor yiold Bne! 11~ (to.ponen t.e (PJ aodel) 

.-.................. .., ..... -..... --...... ----.. ---------.. --.. ------~.-. ...................... -... ~~----...... ~ ... ~ .... ----.................... ------_-. .. _---...... 

Souroe of 
'ft.riatlO1l 

Ll».ea 

EnT iro_ent. 
(Joat. reares8ion) 

Line x en'Y1ronaent. 

le"ero~. 
.. we. reINeeloD 

1l ... 1Julv 

Irror 

.. , • 0.05 
.* p • 0.01 

lllean .quare. 

Plant he!lhto Priaa17 Peroent.. Frl.lits/plent. A'Yerap Yield/plaB" 
braDohea/ of prodaot.- tru.1t. 
p1mt. Iv. flowers vetcht. <a> 

249.01*· 0.86·· 1328.40*- 70.52** 196.12·· 75465.92*· 

1174.65 6.84 2'585.0, 265,.65 9090.46 '9985840.00 

16.69 0.76 75.41 60.38 42.0'1 98150.66 

"." 0.42 "'.42 4'.91*· ,2.12·- 42476.'2 

'1.91** 0.'52* 4,.61·- 11.1,·· 10.'5 51901.'2*-

2~.54 0.11 2'5.61 9.05 7.59 150-,s.08 
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Tabl. 11. Spll~ ap of iDteraotlon SS tor T1eld/plan\ 

In \erao t10n clf S5 lIS , -..--........ -................ ----...... ------.. --~ ........ -.. --------............ -
'vl tb1n srOll, , " 191608.14 21989.1, 1.46 

2 
vi thin il'OIlP 2 , 874".40 2914'.80 1.94 

., vi thin groa, ., ., "'09.48 124,6.49 0.8, 

4 v 1 't.b.1n groap 4 ., 11012,.86 ,6107.95 2.44 

5 w l1b1n sr.p 5 ., 26.,46.12 6182.24 0.58 

Be.,_. groap. 21 29"099.8 101892.59 1.18·· 

Total 15 '965920.0 52818.9' '.52*· 
..................... -~ ... --.... -....... ---...... -...--.. ~ ..... ~ .. ~~-.........-.... --
1 geno 1,.,p • .., 16, 20, 26, " 14, " 12, 22. 8, 11, 

19. 4 and 9 oo •• ~ vi tA1n ptOilP , 
2 aeno\1p •• 2 _4 18 00 __ wltbin arc.p 2 ., pno ~l'pe8 1 RDd 10 00 •• , vi \bm group ., 
4 pno',pe. 5 and ,., 00 .... vlibJn gnuap 4 
5 ,enotlpGe 24 and 2' oo .. ~ vl'\bJn FoaP 5 

** 81gnit1oan\ at 1~ level 

S tab111 V par ••• wre tor plant. heigh \, prlurT 

branchee/plent., peroent ... of productlve flovere, frtll t.a/ 

plant, ..... rage trul t. we1&bt and ,1.1el/plant. vere 8.U_ted 

•• propo.ed b;r Eberhart aDd R" ... ll (1966), Perkiu and 

J ink. (1968) t R.a !.l. 11. (1910), Chmadhlll7 !ol. 11.( 1912) 

and Wr10ke (1966). 
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B .... on ~e cr8DeI __ oyer .11 'the enTuo __ "a, 

PPC vaa \he telle.' (16.,., .> and .JI 6-6 sp t.he dwarf.a' 

(4~.69 ea). ConalderiDI ~1 1, 1 0, S41
2 OJ Pi -we 

Al ..... and W1 alnS-., Sii 6-6 (Pi, 24, and SSD), SM- 6-11 ., 

SM 6-, (SP, SSD), 511 6-& (PL aDd ssr), SM 6-2 ~, SW 6-1 

(PL, II and SSD) were tb.e st.able genoVP.s. (Table 12). 

b) PrlaU7 branlbe./,leat. 

Pr1a81'7 Branone./,l-., va. the highest. in SJ( 6-8 I( 

(6.25) and tbe lovest, in 8M 6-6 8P (4.~). The l1Ms 

SM 6-9 SP, SM 6-2 II, SII 6-1 (PL, SP aDd SSD), were 

stable. (table ,,). 

0) Peroenta .. of prod"ctlT. flowers 

e 
Peroentage of produet,iye flowers varied w1dlr tro-

90.41 in PPC to 28.54 1n 81( 6-11 II. The Une .. SM 6-6 (PL, 

M, 8P), 8M 6-11 M, 8M 6-4 (8~, II, PL), 8M 6-, (PL, SP, SSD), 
Gt"fld 

SM 6-8 (PL, SSD), SIl 6-2 ft, U 6-1 II vere etable (Table 14). 

d) )'ru1 ta/plan' 

:rrt.l1 "a/plant yarle4 Iro. 15.98 1n SJI 6-8 PL to 

,1.51 111 PpC. Th. Une .. 811 6-6 SSD, SM 6-4 SS]), SM 6-9 SP, 

611 6-, SP, 811 6-2 II, 8M 6-1 81 an4 8M 6-7 (SSD, PL 8D4 SP) 

vere a\able (Table 15). Pro. a ... phloal repreaen\a"10n 
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'i'aole 12. Stnoili ty parameters for plant he iJ-=~n t 

--------------------------------------------------- ----------------------
Genotypes file an bit Sd i 

2 ;' Ai 'W. i i l 

--------------------------------------------------- --------------------

~;M r r 
0-0 1'L 59.74 0.C)6 17.90 -1 .1 ()2 -0.04 ().0"5 

-0.04 
SM 6-6 SF 42.39 0.25* -21 .51 -id.05 -0.01 0.03 

-0.75 
SM 6-6 M 60.67 0.85 -12.15 -0.26 -0.03 0.01 

-0.15 
Sl~ 6-6 SSll 60.17 1.56 21.84 -(J.n -0.06 (j • (j,j 

0.56 
SM 6-11 M 57.58 0.20 -16.36 -3.35 -0.01 0.03 

-0.80 
3M 6-4 SF 63.19 1.38 -19.18 ?25 -0.05 0.01 

0.38 
Sl;! 6-4 M 64.55 1.86 5.00 3.62 -0.07 0.0') 

0.86 
3iil 6-4 FL 68.82 1.42 25.74 7.09 -0.05 0.04 

0.42. 
3M 6-4 SSD 56.71 0.88 100.82H -4. ?2 -0.03 O.Oll 

-'0.12 
SM 6-9 SF 66.82 0.99 -3.04 5.00 -0.04 0.01 

-0.01 
3M 6-3 1'L 62.42 1.54 ** -22.22 1 .49 -0.0f) 0.01 

0.54 
3M 6-3 SF 60.67 0.67 -15.16 -0.26 -0.03 0.1 

-0.33 
3M 6-3 33D 60.46 1.34 39.80 -0.4(3 -0.05 0.05 

0.34 
SM 6-8 1'L 

,. 
50.99 1.07 13.54 -9.94 -0.04 0.02 

0.07 

3M 6-8 M 65.04 1.66 124.26*" 4 . 1 0 -0.06 0.12 
0.66 

SM 6-8 SSD 59.82 1.52 -9.08 -1.11 -0.06 0.02 
0.5? 

3M 6-2 SF 65.84 1. 17 -2.74 4. (Jl -0.04 0.01 
0.17 

SM 6-2 l\1 49.93 1.05 -19.16 -1 i .00 -0.04 0.0-5 
0.05 

SM 6-1 PL 67.58 -0.48 40.06 6.64 0.02 0.14 
-1.48 

SM 6-1 S1' 71.95 0.79 14.68 11.02 -0.03 0.03 
-0.21 

SM 6-1 l\1 71.50 0.71 97 .45*~, 10.57 -0.03 O.OJ 
-0.29 

3M 6-7 PL 45.17 0.59 -17 .43 -15.77 -O.O? 0.01 
-0.41 

3M 6-7 3P 61.75 1.24 1.99 0.8? -0.05 0.02 
0.24 

3M 6-7 M 60.13 1.35 -8.0C) -0.81 -0.05 o.O? 
0.35 

3M 6-7 SSD 53.53 0.89 10.99 -7.41 -0.03 0.02 
-0.11 

PPC 76.37 0.62 69.25* 15.43 -0.02 0.07 

____________________________ :2~)§ _____________________ ------------------
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Table 13. S tn bili ty par8·neters for primary brnnc!1 es/,) lrm t 

--------------------------------------------------------------------------
Genotypes Mean bil Sdi 2 Pi A. w. 

i 1 1 --------------------------------------------------------------------------

SM 6-6 PJ, 6.013 1.00 -0.11 O. ?o -0.02 0.00 
0.00 

SM " , O-I:l SP 4.34 0.84 0.38* -i .. :6 -0.02 0.04 
-0.15 

SM 6-6 M 5.8'( 0.20 -0.05 0.37 0.00 0.02 
-0.80 

SM 6-6 SSD 5.41 2.56* -0.08 -O.O!) -0.05 0.0'( 
1.56 

8M 6-11 :vI 5.7'5 0.27 -0.03 0.?5 -0.03 0.03 
-0.73 

SM 6-4 SF 5.')d 1.54 0.70** O.ld -0.03 0.07 
0.54 

SM 6-4 M 5.85 1. 57 0.25* 0.35 -0.03 0.03 
0.57 

SM 6-4 PL 6.04 1.57 0.254- O. ?4 -0.03 0.04 
0.57 

SM 6-4 8SD 5.44 0.83 0.43** -0.06 -0.02 0.04 
-0.17 

SM 6-9 SP 5.54 0.29 O.O~, 0.04 -0.01 0.03 
.... 

, -0.73 
SM 6-3 PL 6.00 1. 16 0.314- , 0.49 -0.03 0.03 

0.16 
SM 6-3 SP 5.13 1.49 -0.07 -0.30 -0.04 0.01 

0.49 
SM 6-3 SSD 5.14 -0.17 0.13 -0.36 0.00 0.06 

-1.17 
SM 6-8 PL 4.70 0.75 1.09** -0.d1 -O.O? 0.09 

-0.25 

SM 6-8 M 6.2<3 -0.66 0.46** 0.70 0.0;> 0.1 ? 
-1.66 

SM 6-8 SSD 4.713 1.53 -0.08 -n.73 -O.O/~ 0.01 
0.53 

SM 6-2 SP 5.11 1.20 0.'(0 4 4- -0.110 -G.O? 0.06 
0.20 

SM 6-2 M 5.5;) 1.80 0.11 0.C11 -0.04 0.03 
0.80 

SM 6-1 PL 5.41 0.86 0.24* -0.09 -0.02 0.03 
-0.14 

SM 6-1 SP 5. 5~) 0.70 0.32~ 0.04 -0.01 0.03 
-0.30 

SM 6-1 M 5.16 1 .10 0.;>0 -0.34 -0.02 0.C)2 
0.10 

SM 6-7 PL 5.71 0.')8 0.10 0.?1 -0.03 0.02 
-0.02 

SM 6-7 SP 5.66 0.45 -0.05 0.16 -0.01 0.01 
-0.55 

SM 6-7 M 5.93 0.22 0.20 0.4? 0.01 0.04 
-0.78 

SM 6-7 SSD 5.37 0.66 -0.06 -0.1 Ii -0.02 0.01 
-0.34 

PPC 5.35 2.45 0.60* * -0.15 -G.06 0.11 
1.45 

---------------------------------------------------.-----------------------
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Table 14. S t3bili ty parameters for percen tage of pro(iuctiv8 flowers 

--------------------------------------------------------------------------
Genotypes Mean bil Sd i

2 '} A. W. 1 . 
i l l l 

--------------------------------------------------------------------------

SM 6-6 PL 36.60 1.12 8.dO -11 .~O -CJ.13 0.02 
0.12 

SM 6-6 SF 34.75 0.33 38.36 -13.25 -0.04 0.06 
-0.67 

SM 6-6 M 36.50 1 • 1 5 20.76 -11 .49 -0.13 0.03 
0.15 

SM 6-6 S8D 42.52 0.42 60.68* -5.40 -0.05 0.07 
-0.58 

SM 6-J 1 !VI 2(3.54 1.35 -20.40 -1'J .46 -0.16 0.01 
0.35 

SM 6-4 SP 31.64 1.48 10.18 -16.35 -0.1 tl 0.03 
0.48 

8M 6-4 M 30.34 1 .1 5 -11 .59 -17 .66 -0.14 0.01 
0.15 

SM 6-4 PI. 31.30 0.07 0.51 -16.70 <J.Ol 0.07 
-0.93 

SM 6-4 SSD 52.99 0.46 9.43 4.9') -0.06 0.04 
-0.54 

SM 6-9 SP 42.39 0.43 82.08* -5.61 -0.05 0.00 
-0.57 

8M 6-3 PL 43.92 0.45 27.14 -4.03 -0.05 O.O~ 
-0.55 

SM 0-3 SP 43.92 1. 76 -9.46 -4.07 -0.21 0.05 
0.76 

SM 6-3 SSD 45.16 0.98 35.70 -2.d3 -0.12 0;03 
-0.02 

SM 6-8 PL 35.61 1.17 -18.03 -12.39 -0.1 'i 0.01 
0.17 

SM 6-8 M 39.54 0.28 159.15** -8./t 6 -0.03 0.13 
-0.72 

SM 6-8 SSD 44.30 1.22 -19.25 -3.69 -0.14 0.01 
0.22 

8M 6-2 SP 36.79 1.48 0.88 -11.20 -0.18 0.03 
0.48 

8M 6-2 M 67.62 1.29 -10.30 19.62 -n.1S 0.01 
0.29 

SM 6-1 PL 35.99 1. 77 63.10* -9.01 -0.21 0.0') 
0.77 

SM 6-1 SP cl4 .35 0.83 6.64 36.35 -0.10 O.G? 
-0.17 

SM 6-1 til ,37 . ,3:3 1 .41 -17.30 39.00 -0.17 O.O? 
0.41 

SM 6 -7 PI, 58.lI5 0.62 48.14 1O.d5 -G.07 0.0'; 
-0.38 

SM 6-7 SP 49.19 1.80* -1Cl.73 1.19 -0.?1 O.OJ 
0.80 

SM 6-7 M 38.41 1.13 6.93 -9.59 -Ci.13 0.02 
0.13 

SM 6-7 S8D 75.35 0.71 43.49 ';7.35 -O.OU 0.04 
-0.29 

PPC 90.~ 1 1.14 -18.00 42.41 -0.13 0.01 
0.14 

----------------------------------------------------------p._--------------



Table 15. S t8 bi li ty Daram8 ters for frui te/plant 

----------------------------------------------------------------------------
Gena types Mean bil Sd i 

2 Pi A, W i l i 
------------------------------------------------ ---------------------------

SM 6-6 PI, 30.81 1.36 9.82 10.47 -0.';:7 0.03 
0.36 

SM 6-6 SP 16.01 0.72 4.52 -4.33 -0.1~ 0.02 
-0.28 

SM r r 
0-0 M 23.31 1.82*' -8.48 2.';7 -0.37 O.l'4 

0.82 
SM 6-6 SSD 19.54 1.25 13.40 -0.00 -G.23 0.03 

0.25 

SM fi-11 M 17 .83 0.05* -7.54 -2. ,)1 -0.01 0.0':) 
-0.95 

SM 6-4 SP 24.94 1 .18 37.57*' 4.60 -0.24 0.0':) 
0.18 

SM 6-4 Iv! 23.55 1.43 -6.86 3.20 0.29 0.01 
0.~,3 

SM 6-4 PL 18.17 0.76 25.06* -2.17 -0.15 0.04 
.0.24 

SM 6-4 SSD 19.08 0.48 -6.84 -1. 26 -0.10 0.02 
-0.52 

SM 6-9 SP 20.42 1.28 -1.05 O.OJ -0.26 0.01 
0.28 

SM 6-3 PI, 18.75 0.13 0.30 -4.;Y) -0.03 0.05 
-0.87 

SM 6-3 SP ,20.10 0.66 0.37 -1.1 ? -0.13 0.01 
-0.34 

SM 6-3 SSD 10.08 -0.12 2':).64* -S.o? o r ~ 
• V{' 0.10 

-1.12 

SM 6-8 PL 15.'J8 0.39 -) .14 -1+ . ~~6 -C.Gc 0.(('5 
-0.61 

SM fi -8 M 19. '36 -0.05 23.74' -CJ. ')0 0.01 0.0') 
-1 .05 

SM 6-8 SSD 16.63 1. CI2 -7.90 -3.71 -0.?1 0.00 
0.02 

SM 6-2 SP 1 G .131 1.09 36.19* -1 . ~~~ -D.?? 0.05 
0.09 

SM 6-2 M 18.30 1.59 0.62 -2.0·t -0.3? 0.0'5 
0.59 

SM 6-1 PL 18.'75 0.67 24.01* --'. ':i') -0.14 0.04 
-0.33 

SM 6-1 SP 20.10 1 .1 5 2.37 -0.24 -8.24 0.01 
0.15 

SM 6-1 M 18-08 1.99 12.39 -??6 -0.40 o. Cl'r 
0.99 

SM 6-7 PL 20.47 1. 26 -0.97 0.13 -~j. ?5 C.Ol 
0.26 

SM 6-7 SP 21 . '56 1.99 14.51 1.22 -CI.40 0.06 
0.99 

SM 6-7 Iv! 26. ~2 2.30 17.32 6.0d -0.46 0.11 
1.30 

SM 6-7 SSD 18. ')7 0.34 0.31 -1.'1'1 -C.C'7 0.0') 
-0.66 

PPC 31 .51 1.26 -1. 53 11. 17 -0. ~'6 0.01 
0.26 

------------------------~----------------------------- -----------------------
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a. per Ell IIOdel, l" va. obeened tha" ttl. lJ..D8. 8M 6-6 PL 

8114 FPC vere .al table tor abo.,. aYerage envirollllfJIl'tal 

oOJlcUtlone, and tbe 11M. S. 6-6 (SP, SSD), 8M 6-4 (ii, SSD), 

8M 6-9 SP, 8M 6-, sP, •• 6-8 PL, SM 6-8 S8D, SY 6-2 M, 

8M 6-1 SP and 8M 6~1 'L vere .ai\able for av.rase 

oonditlon. (F1I.1) • 

• ) Average tru" veiab" 

It varied troa 62.82 I in SM 6-, SP 10 24." , in 

PPO. The .table line. vere 8M 6-2 SP and 8M 6-2 • 

(TeDle 16). 

!) Y1eld/plant 

'!'be r1eld/plant ruged froa 1208.,8 , in S. 6-, SP 

10 615.'2 , in 8M 6-1 M. The etable 11l1e. vere 8i1 6-6 II, 

SM 6-6 SSD, 8M 6-4 PL, 81l 6-8 PL and SM 6-2 SP (Ta ble 11). 

The graphioal repre.entation ehoved tba' tbe line. 

SM 6-6 'PL and Sli 6-, SP vere 8.1 'ted to above 8verap 

oond1 tiona. Ute lines S. 6-6 II, 8. 6-4 PL, 8M 6-a SSD, 

8M 6-2 SP, SK 6-1 PL aDd PPC •• lted to average oonditione 

and the linea SK 6-8 PL aDd 811 6-1 SP vere 8u.1 ted to 

oelov average ooneli tlon. ('1&.2). 

CO.PODent ooapenaatian analral. 

There vaa 81gn1tIoan t oon.latlon De tween 8 te bl11 " 

for trulta/plant 8Jld pr1a817 "8I1Gb •• /plant _d a1,abIU\r 

• 
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INDICATED BY + . 



Table 16. StrHJili t.v pnrameters for average fruit \Figh t 

! 
I 

----------------------------------------------------------------------------
Ger.o types Mean bil 8d i 

2 P. A. W. i J. 1 1 
-----------------------------------------------------------------------------

SM 6-6 FL 36.12 0.89* -7.39 -') .07 -0.14 0.00 
-0.11 

SM 6-6 SP 52.16 1.52 22.34' 6.17 -0.:'3 0.10 
0.52 

SM 6-6 111 39.72 1.27 4.74 -6.27 -0.20 0.02 
0.27 

SM 6-6 SSD 50.86 1.23 44 .66*' /f .07 -0.19 0.02 
0.23 

SM 6-11 M 42.13 0.58 -36.42 -3.86 -0.09 0.07 
-0.42 

SM 6-4 SF 39.69 0.72 -5.84 -6.31 -0.11 0.05 
-0.28 

SM 6-4 M 50.10 0.64 -27.61 4.11 -0.10 0.04 
-0.36 

8M 6-4 FL 49.24 0.55 -15.50 3.2') -0.09 0.07 
-0.45 

SM 6-4 5SD 52.25 1 .17 -6.59 6.26 -Ci. 10 0.02 
0.17 

SM 6-9 SP 43.93 0.65 66.d6" -2.06 -0.10 0.04 
-0.35 

SM 6-3 PI, 53.97 1.27 11 .12 7.90 -0.20 0.02 
0.27 

SM 6-3 SP .62.82 0.53 -25.4d 16.d3 -0.00 O.Od 
-0.47 

SM 6-3 SSD 52.10 1.35 19.68* 6.11 -0.21 0.03 
0.35 

8M 6-8 FL 45.62 0.74 -34.05' -0.37 -0.12 0.07 
-0.26 

8M 6-8 M 46.74 1.01 143.13** 0.75 0.16 0.01 
0.01 

8M 6-8 8SD 48.41 1.06 -35.27* 2.42 -0.16 0.01 
0.06 

8M 6-2 SP 47.60 0.86 -16.89 1 .61 -0. :3 O.()~ 
-O.llf 

S!.I 6-2 M 45.43 1.36 -26.32 -0.57 -0.21 0.05 
0.36 

8M 6-1 PL 43.68 1.06 47.09" -2.32 -0.16 0.02 
0.06 

8M 6 -1 SF 41 .45 1.13 -9.38 -4.54 -0.17 O.O~· 
0.13 

8M 6-1 M 42.28 1.22 -33.32* -3.72 -0.19 0.05 
0.22 

SM 6-7 PL 48.58 1.12 32.12** 2. ')9 -0.17 0.02 
0.12 

SM 6-7 SP 46.85 0.78 -34.7~)* 0.06 -0.12 0.02 
-0.22 

SM 6-7 M 44.07 1. 20 -9.09' -i .92 -0.19 0.02 
0.20 

SM 6-7 SST! 45.65 1.46 27.47* -0.3') -0.23 0.06 
0.46 

PPC 24.33 0.64 -34.01* -21.67 -0.10 0.04 
-0.36 

--------------_ .. _-----------------------------------------------------------
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Table 17. 8tabili ty parameters for yield/plant 

--------------------------------------------------------------------------------
Geno types Mean bi / 8d i 2 Pi Ai Wi i ------------------------------------------------------------------------_._-----

8M 6-6 PL 1093.72 1.05 11946.51 ;, CJI . 58 -0.21 0.01 
0.05 

8M 6-6 SP 8?'{.98 1.48 42473.01* -64. :6 -0.30 0.04 
0.48 

8M 6-6 M d69.58 1.47 -12154.30 -22.56 -0.30 0.01 
0.47 

SM 6-6 SSD 921.97 1.73 2058.56 2').d3 -0.35 0.03 
0.73 

SM 6-11 M 853.86 0.55 87600.38** -3t3.2tJ -0.11 0.06 
-0.45 

SJIl 6-4 SP 984.71 1.35 79427.45" 92.57 -0.27 0.05 
0.3':> 

SM 6-4 Iv! 1188.48 1.19 78748.30** 296.35 -0.24 0.05 
0.19 

SM 6-4 PL 841.89 1.31 16766.45 -50.25 -0.2'( 0.02 
0.31 

SM 6-4 SSD 976.32 0.71 43048.51* u'i .18 -0.14 0.0"3 
-0.29 

SM 6-9 SP b48.01 0.53 53583.19* -44.15 -0.1'5 O.O~ 
-0.47 

SM 6-3 PI. 896.?2 1.02 86498.39** if.08 -0.21 0.0') 
0.02 

SM 6-3 SP 1208.38 1.40 71'1.41 316.24 -0.29 0.01 
0.40 

SM 6-3 8SD 762.54 -0.40* 578. ';1 -12(1.60 0.00 O.Od 
-1.40 

SM 6-8 PL 730.25 0.76 745.0;: -161.d') -0.15 O. (11 
-0.24 

8M 6-8 M d60.22 0.04 156993.9')** -31.92 -0.01 0.12 
-0.96 

8M 6-8 S~3D 776.57 0.89* -15007.01 - i 15. '/1 -0.1d O.llO 
-0.11 

8M 6-2 8P 882.~6 1. 51 8247.10 -9. 50 -0.31 0.02 
0.51 

SM 6-2 M 831.99 1.90* -12701.81 -50. 1 5 -0.39 0.03 
0.90 

8M 6-1 P1 790.,)9 0.40 4154.33 -101 .15 -O.Od 0.02 
-0.60 

8M 6-1 SP 749.84 0.71 -18274.56 -142."30 -0.14 0.01 
-0.29 

SM 6-1 M 675.32 0.78 6W89.15 H -216.02 -0.16 0.04 
-0.22 

8M 6-7 PL 955.27 1.03 17805.60 h-~. 13 -0.21 O.O? 
0.03 

SM 6-7 SP 1000.66 1 .45 153101.99*' 1 Od. 52 -0.30 0.09 
0.45 

8M 6-7 M 1088.62 1.45 136699.93 k , 196 .4iJ -0."30 0.08 
0.45 

8M 6-7 8SD 323.02 o.eo 66043.33' , -6'3. ; 2 0.16 0.04 
-0.20 

PPC 756.66 0.89 4751.48 -135.40 -0.115 OJ)l 
-0.11 

---------------------------------------------------------------------------------
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for 71e14 (table 18-). ltab1l1 V of pr1aal7 bran ••• / 

plant, tmd trill \a/plat. 00I11.1"1bu-'4 aula .. dino' 

etteo'. (0.548 8D4 0.464 re.p.o'lve~). 

1. Eetlaatlon ot came'10 dlverganoa thro~ 

Manalanob1. ~ .18'la'10e. 

The extent of gene'10 d1 .... ' .. no •• 1I01lg 1.118 26 lJ.De. 

48 

of br1DJ al vae a.t.1a.ted llt.ll1a1nc Mahalanobl. D2 .'.U.'loB 

a. de.orlbect ..., Rao (195'). For 'thl. analtsle, •• ven 

obareot.ere - day. to fr ... l,\ .a', c181'e to harTest, plant 

nelgb', prlaarl branob •• /p lan 1. , percen\age ot productlve 

tlOW"1'8, tr&llt,a/plant" and 11e14/plant - were I1tl11.e4. 

The ~6 line. vere ol ••• lfled in'o tOQr 01"'8tar8, vlz., 

A, I, 0 and r, d&1r1ng all fAa .Jlv1ronaaent.a. Du.r1n8 E,. 

ol11eter f' VA. tn. lar ... ' wl til " linea. Tni. vae tolloved 

'" cl ... ater A wl ttl 7 liDe •• ol".ter C wl tb 4 linea aDd 

olaster B wl t.h , Un .. (11&.'). During 12, oll.u!'er I had 

\be lerge.' m&aber ot '0 11M., folloved by 01 ... 8 t.er C 

wl th "ol ... eter D vl1b 4 and ol .... wr A wi t.h ., line. 

(111.4). III X, al_, ol .... '.r B had large.t nwaber ot 11 

lineI'. tollowed by olaetar C Vl1ib 9. ol ... ater D wl th 4 and 

tiMllr 01118'er A with 2 l.J.M. (11,.5). In E4 • clu8tel' 

Chad 15 line., tolloved br o1&1.'er B vitO 6, oluater D 

vl ttl , 04 t1l1au,. ola.ter A vl tb 2 11nea (Fl,.6). 



T.a.le 18. DJ..rec'\ and J.nd1.r8ot. etteo1,e ot the ooaponent ollarao~r. to induee 
boa ..... 1a 111 ltr1DJal 

1 , • 5 

!I.1abt <ca> 0.1'1 0.004 -0.020 O.On -0.029 

Pr1a8l'7 branche./plu:' 0.001 0'548 0.009 0.089 -0.101 

Percentage of produ.ot.l" 
tlower. -o.a,s 0.066 0.071 0,154 -0.11, 

fru.1ta/plant 0.011 0.105 0.024 0.464 -0.001 

A .... ar fru.1' 
ve1P <a> -0.010 -0.1,. -0.020 -0.001 0.411 

Co.r' .. ela'1on 
v 1 t.l1 .. -tic 
boMo.t.aa1a 
of ,1elc1 

0.'". 
0.605*· 

0.246 

-------~~~~~--------~~~~--~~---~--------~---~~~-------~------~----
R •• 14ual .tteot • 0.292 

«. p • 0.01 
The anderl1Ded flgure. tDdloat.e tn. direct erreot., \Be re •• jninl 
one. (1 'to 5) are the 1I1direot, etteot.. 



0>, 
.s-o 

CLUSTER VARIETIES 

A-IIO,13,14-,15,16,19,23J 

8-[20,21,26J 

C-[S, 16,22, 25J 

D-[I,2,3,4,S,6, 7,8,11, 

12 ,17, 24J 

FIG . .3. STATISTICAL DISTANCE AMONG 26 LINES OF BRIN;:T"AL DURING E 1 . 

CL.USTER VARIETIES 

A-[/, 12, ISJ 

B- [2. ,4 ! '3, 10, II, 13, 16 

18,22,23J 

c - [.3 ,5,6,7, e, 14,17,19 ,2..{] 

0-[2 0 ,21,25,26J 

FIG, 4-. STATISTICAL. DISTANCE AMONG 26 L.INES OF BRIN:TAL DURING EZ. 



16·77 

9'73 

CLUSTER VARIETIE::S 

S-[1,.3, 6, 7,10,17,20,21,23 

24,26J 

C - [ 5 , a , 9, " , 1.3 , 15 , 16 , 19,25 ] 

D-[4,12,18,22J 

FIG.5. STATISTICAL DISTANCE AMONG 26 LINES 01=" BRINJ"AL DURING £3. 

CLUSTER VARIETIES 

B [2,4- ,l4-, 16, 17 .. 18] 

C [".3,5,6,8,9,10,11,12/13, 

19,22,23,24,25 ] 

D [,5, 20, 2 1 J 

FIG. 6. STATISTICAL DISTANCE AMONG 26 LINES OF BRIN.:rAL DURING E4. 



The in'r. and 1I1te.r Clllll\e.r avera,. D Tal .... are 

pre.ented 111 tables1', 20, 21 aDd 2f. In 'he tirat. 

8Jl'YirODlMll t.. d 18 tra_ v.. aaz1aua (16 • .,2) be tween 

olll_.r. B awl D. In 12' U.e lI8S1a .. lnterolut.er 

• .,..rap J) Ta lae (25.5) va. obaened be tveen ol .. a tAtra A 

and D. In • .,. int..ollla' .... "lat.anoe vae aaxuua bewe. 

olaeHr. ,. and B (16.77) and 111 14 , 1 t. wae aaua. beween 

,. and C (10.8). 

2. E.t.188t.lon of pneUo d1'Yv,enoe tbrougb 

oanonl0.l Ta.rlate ana1r.1 •• 

The ex\ent. of dlnr.ltl •• "10Jl. e.pre.eed •• 

peroent.aa- oontrlbuUcm of O8D8Ill •• 1 root.a and1oat.e4 

\bat, JlGr. than a~ of \0_1 ... il0 dl.,......l\1 pre.ent. 1n 

26 lJ.Jae. of briDJal vere .o.out..d for .. t:le tuat. wo 

root.. 111 aU enTlro_ant. ODe,i 111 B4 where tile 

oon vlbution vaa 6~. the relet.l.,.. 41aPOal1.1on of 
is s 

Tulet.l.a 1D Z1 - Z2 ,rap aN alftJ1 1n'1I.1. a. 9 and 

10. Thia retlaow4 a bro.d ,aral1e11_ bet.ween olllet.ar. 

obt.ained by MaJ\al.anob18 n2 8I1al.r-l. ud oanonl0.1 Tar18 tAt 

ual¥a1.. Hov ... .r. _a ctl.oreptm01' wa. ob.ary.d v1 tb 

ol .. a t.e.r. B and C dilriJlB I, aDII B and C du.ring E2 vl1ib. 

d1epo.ltlon aa in n2 &DalYal •• 

D. A •• ool.'lon bew.en root. oharaot.ar1e'1 •• , and pr1aar.r 

branon •• /plant.. plant. helght. .u' trill t. 1'1.14. 
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·R_ of 
oluater 

B 

C 

]) 

Linea vitAm cluter 

SM 6-9 BP t 8M 6-, SSDt 
SJI 6-8 PL, 811 6-6 ., 
5. 6-6 SSD, 8. 6-1 PL, 
• 6-1 SP 

8M 6-1 sr, SM 6-1 _, PPC 

8M 6-4 ss», a8 6-2 ., 
U 6-1 PL, SII 6-1 saD 

8M 6-6 PL, SII 6-& u, 
SM 6-& ., III 6-6 S8D, 
8. 6-11 M, •• & .. BP, 
8JI 6-4 ., 811 6-4 PL, 
a. 6·, 'fL, •• 6-, SP, 
8M 6-2 sp. •• 6-1 • 

Inter and 1nt.ra alaewr dla"anoea 

l.tJ2 15.68 11.9'5 6.50 

i.l2 9.21 '6." 
iai2 10.20 

idl 

tAe lUuJerl1ned value. ind1ca te the .intra oluater d1a1.ancee. 

--
--tl --C) 

~ -



Table 20. Genetio dietance (D) between and vi\hin olll.tera (haring E2 

I •• of 
011l8wr 

LiDes v 1 t.b.1n cluster 

B c ]) -... ~--...... --~~ ......... -----... -----... --.......... ----...---...--............ -------.. ---...-. .. -------~~ 

B 

c 

D 

SM 6-6 PL, 8M 6-, SP, 
Sit 6-8 » 
8M 6-6 SP t SI( 6-6 SSD, 
SM 6-4 SSD, SJl 6-9 BP, 
SI( 6-, PL. SJl 6-, 85». 
SII 6-8 SSD. 511 6-2 ., 
SM 6-1 PL, SlI 6-1 IP 

SJI 6-6 II. 8. 6-11 _, 
s. 6-4 8P. sa 6... II, 
sa 6-4 PL. SII 6-8 PL, 
SK 6-2 SP, SII 6-1 PL, 
Sll 6-1 II 

SM 6-1 SP, SM 6-1 M, 
SJ( 6-1 88D, we 

Tn. underlined -'81" •• indicate intra elll.ter dleUnc •• 

ia!l 18.18 



T.lale 21. Oene'\10 eli.tanoe (D) beween and vlt.b.1n olWl'era during ., 

A 

B 

c 

l> 

Linea vi tl'lln olaater 

811 6-6 SP. 8Y 6-8 PL 

s. 6-6 PL, S» 6-6 _, 
SK 6-4 8P t SAi 6-4 ., 
SAl 6-9 tW, 8ll 6-2 8P. 
s. 6-1 sr, S. 6-1 ., 
s. 6-7 SP, Sill 6-1 ., 
PPC. 

SM 6-11 K, S. 6-4 PL, 
SII 6-4 SSD, 8M 6-, PL, 
SII 6-, SSt, 8. 6-8 .t 
SM 6-8 SSD. 8. 6-1 PL, 
SK 6-1 5S». 

8M 6-6 SSD, Sli 6-, sp .. 
8M 6-2 M, S~ 6-1 PL 

A B 

16.71 

The DDderl1ne4 values tnd10ate tne 1nlrsolua\ar d1a\aDoea. 

c D 

10.41 11.1, 

9.25 



K •• of 
ohater 

Line. within claet.er In\er and J.n\ra olater dl.t.anoee 

-.... .-..-.. ... ~ ........ -~ ............. ----------.~ .... ----..... -..~~-..---.. -.. ------------- ............. ~ 

A 

B 

c 

D 

SM 6-4 II. FPC 

S». 6-6 SP. Si14 6-6 SSD. 
SM 6-8 PL. SS 6-8 ~SD, 
SM 6-2 BP. SY 6-2 M. 

8M 6-6 PL, S~ 6-6 K, 
8M 6-4 8'P. ali 6-4 PL, 
SM 6-4 SS», S.I 6-9 IP. 
S8 6-, fL, 8M 6-, 8P, 
sa 6-, SSD, 811 6-1 PL, 
D 6-1 PI.. 5. 6-1 8P. 
SII 6-1 ., 811 6-1 SS]), 
tuI 6-11 •• 

SM 6-8 at SK 6-1 BP t 
SM 6-1 M. 

10.80 

The UIlderllned yalu.e. indicate t.b.e intra c11018ter dlst.tmoee. 

8.09 



Z2 

8 -

7 __ 13 
16 . IS 

6 -f-
.14 .19 . 23 

5 I- .10 .20 

4_1- .21 

3 I-

2 _I-

1 _l- .2 

0 I I _I I I , 9., I I , I 1 I 21 • I ~ :3 l J. ~ . ~ ~ ,::' 12 I~ 14-51 5 II JJ IS 16 17 18 19 20 Ii, 4 - t _ I- .17 .26 
.22 .18 

.7 .24- .25 

- 2 _ I- .6 .3 
.8 

- 3 _ .1 

FIG.7. CANONICAL ANALYSIS OF DIVERGENCE IN 26 LlNES OF BRIN.J"AL DURING E 1. 

1--__ . __________ . ______ .. ___________ .... ___________ . _______ ._ 
.------_._---------- -



Zz 

18 - f-

19 . 
17 f-

16 I-

.5 .7 

15 ,... .14 

6 24- .8 
.17 

14 - '2 
.lI 

13 - .3 .16 

'23 .13 

.9 
12 - I- .4-

II _ .10 
f-

lO _ .18 
:-

22 
£3 - -

8-

7 - -

6-

20 

.12 5-f- .25 

.21 
A- I-

:3 
./5 

.1 2 I-

1 __ 

L I 1 I I I I I I I I I I I I I 
: Z1 I I I I I I 

~ 
I I I I I 

-16 - 14- -12 -10 -8 -6 -.4- -2- 2 4- 8 10 12 14- 16 18 

- f -I-

26 
- 2 _'-

FIG. 8. CANONICAL ANALYSIS OF DIVERGENCE IN 26 LINES OF BRINJ"AL DURING £2. 



32 34- 36 ~6 40 4-2 44 46' 48 50 52 54-
0 

Z1 

- 4-2 22 

- 4'3 
2 . 

-44 
.18 

-45 

-46 .12 .4 .14-

-47 
.21 

3 

-48 

-49 26 
.ZS .10 .1 

.23 
- so 

.19 

- .51 
.9 

.13 
.24-

- 52 .17 

.5 .16 
.6 

- S3 .7 

.20 

- 54-
.11 

- 55 

.8 
- 56 

.IS 

- 57 

:2:2 

FIG . .9. CANONICAL ANALYSIS OF DIVERGEI-JCE IN 26 LINES OF BRINJAL DURING E3 . 



Zz 

Zj 

- 25 
.2 

- 26 

- 27 

I~ 
-28 

• 18 
14-12 

.17 

- 29 .4-

.5 25. -.30 

22 II· .8 . 
- .31 

1 • 26 
.6 ;23 

·3 .2.1 ·9 
·13 /9 - .32 

.7 
10 

./4-
- .33 

- .34 . 20 

-:35 

- ..36 

-:37 

.15 

- 38 

FIG. 10. CANONICAL ANALYSlS OF DIVERGENCE. IN 26 LINES OF E>RIN.:rAL DURING E4. 



Signifioant poalil .. oorrelat1on waa obaer.ed 

between root. vol_ aD4 f!tu,it. 'yield/plant. (Tabl. 2'). 

Correlat.ions betwe.n root. vol ... a and 'pri.8l"'y branchaa/ 

plant, J"oot vol .... aDd ,181."\ ne1&b', root leraa\b and 

. 1'leld, pr1Jlary branon •• /plat. aDd be1gbt. were not 

s1gm! loan t.. 

Table 2'5. Correlat.ion betve.n root. Charaot.erist.ic. 
and plant height., pr1aar,r branan •• /plant 
and 1'ield/plant. 

Charaoters 

Plant height <oa) 

Prt.aJ"T branca •• /plant 

Yield/plant (g) . 

Root yol_(al) Root leqib(Oal) 

0.090 

0.226 

0.152 

0.065 

0.151 --.... --.......... ~-.... .-.--.......................... -.. ---... ~----... ---... --.. ---..... .,---
p • 0.01 

Obeervatione on root. ,alle oBue.d ~ .elold04lp! 

i.pooIl!1Y· 

55 

A.eng tlle 26 liJ:a88, galla vare pre •• n1. on t.tle roo te 

ex.ept. in 8M 6-7 PL 8Jld SM 6-11 M in all th. replicatione. 

ETall.1stlon for wilt r.ei.t.aue 

The 26 br1DJ 81 line. vue evalll.ted under fleld 

oond1t.10ns along with 8&l.a.pt.1le oneok P"'8B Pllrple Lema 

dl1l'ln, Oc\obeJ"-Mq 1965-'86.' Tbe line. SM 6-6 PL (15~), 

8M 6-1 SP (~), SA 6-1 ~ (".). S.6-1 SP (1~)and 
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8. 6-6 • (2~) vere real.tan" t.o vl1~. the lJ.nee 8M 6-6 II 

(2~). 8M 6-11 • (4~). 811 6-4 • (4~). SII 6-4 PL ('~). 

8M 6-4 S8D ('~). III 6-' BID ('~), SM 6-8 PL (4~), 

SII 6-8 SSl> ('~). 8JI 6-2 Sl ('~), Sl& 6-2 II (4~). 

SM 6-7 II ('~). 811 6-1 SSD (2") eDt no (4~) were 

ao4v.~al.r reei.\an'\. Tile lJ..JMt. 811 6-6 SSL (~), 

Stl 6-4 81' (4_>, 8J( 6-9 8' (5~), 811 6-, PL (4"), 

811 6-, 8P (4~)t s. 6-1 PL (45.) ad n 6-1 PL (4~) 

vere aoderatel.r a ...... ,'1I.1. \0 ... t.erial vilt (Table 24). 

Tbe .ua"pliol. obeok PIl •• P .... 'l. LoDg Moved 10~ vilt 

inoid81l ... 

Saner on pretv... \0 .. lear and ahapa in br1nJ al 

The eurYer shoved _at '\ben va. hip praterenee 

tor wbite 10lIl (2'.1~) fruita tollow.d '" pm-gle lone 

(22.~) frai' •• (T.~le 25). 



Tebl. 24. ltnluatloll ot W1D.lal line. tor r •• ot.loll 
to _oter1.1 vilt ... -....... -....... -............. -----.. ---~ ....... ...-.-, .. .-.-............ -...... ..... -.. --

Linea 

5M 6-6 PL 

SII 6-6 SP 
81( 6-6 II 

811 6-6 SSD 

5M 6-11 II 

811 6-4 SP 

8M 6-4 II 

SM 6-4 PL 

8M 6-4 S8D 

SM 6-9 SP 

SM 6-, PL 

8M 6-, SP 

8M 6·, SSD 

811 6-6 PL 

8M 6-6 )( 
8M 6-8 P.SD 

8M 6-2 SP 

8M 6-2 II 

8M 6-1 PL 
8M 6-1 SP 
SM 6-1 II 

511 6-7 PL 

8M 6-7 SP 

8M 6-7 II 

611 6-7 SSD 

PPC 

10\&1 IWlDer of D1 ..... 
DUAber of pl8J1b r.a.t.1oa 
plant. vl1wt (~) 

20 

20 

20 
20 

20 
20 
20 

20 
20 
20 

~ 

20 

20 
20 
20 

20 

20 

20 
20 
20 
20 

20 

20 
20 
20 
20 

, 
10 

5 
10 
8 

9 
8 , 
7 

10 

9 
9 
8 

6 
4 
6 
6 
8 

9 
1 

1 

9 
2 
6 
5 
8 

1; (I) 

50 (MS) 

25 (MR) 

50 (MS) 

40 (til) 

45 (lIS) 

40 (MI) 
,0 (D) 

" (a) 
50 (MS) 

45 (MS) 

45 (MS) 

,0 (D) 

40 (.) 
20 (it) 

,0 (8) ,0 (a) 

40 (0) 
45 (1118) 

5 (11) 

5 (R) 

45 (MS) 

10 (R) 

'0 (0) 
25 (MIl) 

40 (JIl) 

• - a •• 1.tant. 2~ plante vll1e' 
• - .oderat.eq re.1 ... \. 20-4~ plan\8 wIlt.e' 
118 - Iloderat.elr 81I ... pUb18. 40.6~ plante v11w4 

(Mev and Ro, 1916) 
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Table 25. Prefere •• to traJ.' oolor aru! ehape 
in briaJal 

.. ~----... --............ -.. ~ ...... -..... ~--...... ~----....-....,........ ..... --... --..... ---..... 
Charaoter. Total luber of Peroent ... 

Dllllbel' of people pretereaoe 
re.poa4eat. preteriD& 

\h1. 
OAaraot.8JI .. -... --............. ~ ........... ~-..~ ........ ~ ............... ---.......... --.... -........ 

Pt.1rple loac ,11 70 22.5 

Pu.rple 0'Y81 ,11 58 18.65 

Purple round '511 " 11.25 

Green loq '511 " 12.54 

Green 0'Y81 ,11 7 2.25 

Green roed .,11 0 0.00 

Wh1" lone ,11 14 2'.19 

Wh1te oval ,11 19 6.11 

Wh1 fie round ,11 9 2.89 
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DISCUSSION 

BrlnJal (801any I,lw.,. I..) 1. 011' of tn ... at 

iapor'\ant vara •••• 011 tnl' .. pta .. l •• crcnm 1bro ..... t. 

Indla. A ,ood nuber of Tarl.U •• are wol .... _ .u, 
10081 oonditione and ••• tb.Uo pr.feren.... Pre"DOe.f 

a large naabeJ' of' yul.tiee or.ete .... prlal pro'leu 

partlol11arlt in a _" 1I1da.Vy O8'\er1lll to reqw..rea .. t. 

01 dift.r.nt. taraing er'"'' lIul oon41 t.lol18. I4'n\ltloat.101l 

of a pb'not.IPioal13 .'tabl. Tari.v 1. all \b. 110ft 

1aport.ant. 1n .taah .1 ",.\lone. PhfDovploa1q •• 01. 

Tarl.tle. an partloularlJ ot p'.a' iapo.l't.uaoe 1a 

oount.rl" 11k' Ind18, wb.re enYi.ruaent.l .. nell'1ou 

dlff.r tna OM po.,.a,Aio ... to ano\h.u' ud ...... 

v1'\b1Jl OM ... crapbio .... 1t.aelt. A .... 4101 proar--
.!Md at. d'ft1op1ag ph'noyploallJ .t ... le Tarl.U •• , 

r'qI11r •• inforaatlO1l 011 the eatent. ot Cl a • .blierao·U .... 

toJ' 11.1d and aore part.1o",larll' \b. JAieno\lo __ "' ... 

ooapoment oharaot..J" ot 1'1.14 aDd .rrriro_nt.. !hi. 

progr.... oould haT! two approsen... 0Da 1. to 1"nt.1t1 

d8T!lopIMJ1'\al "qu8Ilo •• ¥hloh GaD oou .... t. tb. 

tluota.t.lon. 111 enT1ro ___ l eon4it.lone. fhe 0\bU' 

.pproacb U7 .. 1d.ntltrUag •• pone' __ aowr" who .. 

• tabl11t.,r, if U».1p.lat.e4 aM r'plat.ect, ooa14 br1Dl 

out .tablll V toJ' tn •• apr ••• ion 01 rl.14. It 1. al.o 



11Jt-18 ~t. ph ... p10 .tabill,. tor yi.ld "uld .. du 

\0 all wel belan.. ot dltterent. 1'8 'tea of Ghanae. 111 

.\abiliiy for ~ ebaraoiera eonir1"~tDc 10 71.1d. 

(Rana and 1l1lrtbJ', 1911). The 0 taft approaob U7 ... 

,enstioal, Vber. Dufter1Dl oapaoiV is ore.ted \broaab 

genet.ic a!xi..,.._ or t.hrough gene pool. Iroa oonva.t.1nI 

env1ronaeni. aa 8 .. ana t.o red,," G x E 1n~aoilon 

(Allal"d and Bradallav, 1964). !hl. s"spatloD ia 

perhapa no i wnaDle here aa4 voalc1 perhaps be r"le. Ht. 

111 a oral' l1ke br1llJal, "here Bob. 411'feren08s .xi.~ J.a 

.i.-, 00101'. .ape and plent. ollaraotare like presen .. 

or abeanoe of priokl... The v1a.1. al\er.uaiive 18 to 

i4.nilfy coaponent. oharaot.ers who ••• \80il1", 1t 

reple we!, oou14 br1Dl o"i .iabl11 'iT tor th. expre •• 1OA 

ot "i.ld. 

10 d.tailed tntoraat,lon 1. available 1n briDJa1 

reprdinl Q x E inWraoiloaa. Thi. 0811ed for a debiled 

.~". 

In tne preaent. lnveat.ipUon, G x B 1I1'teraot1. 

v •• e1&nltloant. tor p18l1\ he1&hi, pr1aarT branoh •• /plalli, 

peroent.age of prodaaoUye flowers, frG1 t.a/plant, n'U'eae 

frQl t. velgbt. an4 "lald/plant. !h1. indloaied 1h_\ tn. 

above onaraot.er. ware UD8t.abl ••• oou14 OOD814erabll 

fwot.uat.e wlth • oh .... 1». 8JlTil'uMni. S1pltloc' 
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l.n.~1c dltte~n .. e ..... ~arl.'1e. tor \heir r.,re •• ion 

ooe,tfiolent.., tor fralu/,l .. \ an4 ......... tnl' WilD', 

v.r. ob.en ••• 

A ooab1naUon of t.b. ..... pt, of Bberbar1 8IU! a" ... ll 
(1966), PeJ"k1ae 8114 JiIaU (1968), B.aU. Al. (1970), 

CUllc1hu:r 1.1. -11. (1912) aD4 "'loke (1966) va ..... "«t 

ola •• Ur 26 gene",. ....... wdl' tor \heir adapt.altlUV 

t.o low, .. 41_ and b1P .r1eld1q .n~1ro __ '.. tb.e 

•• t.al1.d uall'ele 1M1 ...... , SM 6-6 PL aD4 III 6-, SP 

oOlllel .. re •• ...a •• tor h1&b .rJ..lcU.ng ttnY1roDa"'., 
1.beT h .. e h1gb ......... "ares.lon eoettloien' '\en48 to 

on. and 4.~18t.10J1 tr .. re.,. •• lon .pproaebtDg sero. 

aeno \7,.. ..1".4 '&0 ......... .rl.141a1 eUYUODll_ .... veN 

SM 6-6 M, SII 6... PL •• 811 ,.., .,. U 6-8 P1. and 

511 6-1 8P vere •• 1 w4 '- lev .rleld1Dg ellY1ro .... ' •• 

TtleT ret.aJ.ne4 8114 ualf •• t.et iDherent. pot.en"iall1.1 •• 

tlllll' vell 111 lov "le14iD1 envlro __ t, •• 

In '\h. mall' ••• ot Yarl .... an4u IR and 21 .odele, 

newroplb." eaong H&H •• 10118 vas not .1p.1flo_~ and 

4 .. 181.1011 fro. r.p' ••• l .. va •• 1p1tlo-." .. M8Il tro. 

Tables9 and 10. Thla aboved tbe Jna4.,UOT ot t..ne 

lin.ar reare •• lon coettl.ls.'. to aoooun t. tor tne I x I 

int.eraot.lon. it .... 'U1o' of ..... p1nC ot PDO", •• 

uJ..ni Wrioks' ••• ovalen •• raUo. l' va. t •• d tba' t,be 
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26 br1nJal line •••• 8481' fln crOllp.. GeDOV". 

8M 6-6 (PL, SID, Sl), II 6-4 (PL, 88D), SM 6-8 (PL, SSD), 
o..rd 

SII 6-2 SP, SII 6-1 (Pl., U), BII 6-1 PL, nc 0_ vlUlia 

one &rollP, PDOVpe. SM 6-1 ., &.II 6-6 5P 111 uo1ber 11'0." 

,enott',e. 51( 6-4 ...... 6.., 8P in anotbel' &rOil" 

,enoVp.a 8M 6-11 ., •• 6-, SID 1.n ODe srOIiP and ,enoV,.e 

81( 6-7 f''P an •• 0_ ..... crollP. GeDOV". v1 th1Jl 

8 eingl. gro., ehov •• a1a1lar ... epone.e aDd eene1~1Y1V 

t.o ell"iro_.n~l _ .. ea. 

Aa. fir.' atep'\oVarda 14en1.1trtnl ooapooent 

oharaowre, who ••• tab111" oonul,","8 to ata'bl11t,r 

of .11eld, 1,11. oorrelatlelUl ". ... worked 0111, bew.en 

atab111V pareaotva (lItl'.) -oac T1e14 aDd it.. ooaPOIl8J1t. •• 

Tleld ."-bl11 V vaa Hlawc1 to 1.be eiabl11 t.r of .Pl"iaarJ' 

branobea/plant and Ira! t.a/ple'. Pa'\b ooeffl01.nt, 

anall'''. 1' • .,081ad t.ba'\ at.a.ill '\1 of P1'1I&8l"J branoh •• /plant. 

had aaxia .. poelt,lve direot, .ttect on yleld .tab111". 

Till. .indlca Me 'in. po •• lblU V _at 1.t we oan aChl ..... 

at.ablUV in tn ••• 1.110 obaI'aot,er., lay pnetl081 0.1' e ... 

bJ aerono.loal unip.lat1.a, 10 a oertain ext..nt., "e 

0811 brinl 0111, aiaoill V tOJ- tru t. .rle14. 

The tntor.aatlon a_oat. tb8 aenotl0 4lyersenoe ba ... 
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on ~ e.Ua.'\e. in a lUIIl.' of .. table yarle1.1.8 flact.u.a1.8' 

0011e148r8bl.1 OftI' the Teare ad in etlOh • 81 twl1,lon 1 t 



oollld be ratAv d1111 .. l' ~ oonclude olearl¥ on \he 

genei.l0 d1yU"JlO4t. tile .et .table Yarletl." l1ke 

811 6-6 M, 811 6-4 ,I, an •• M 6-2 SP clu"tered tog.tnel" 1a 

_0"1. of the enY1ro_ellt,.. Bsce,t tAl •• no ,,1II11arl t.r 

63 

va8 obeened 1n tne ol"~lnI pattern over t,he dltterent, 

envirODllent.. The oluet,U1ng pattern v •• qulte arbl1.r8l"J. 

Thl" 18 due t.o hlah G • B interaotlons. 

Th8 aODt.r1bu.tloJl of the fir"t WO oanoJUaal rOGia, 
r 

reT_alI! the exien" of .1 wrpnoe oocarect in the prlllarT 

axl. and .econdU7 u18 ot 41nr81tl08 'lon. In tile 

preBen t • tad.T, dur1Dg :11. 12 and ~, aore than 6~ and 

in £4 6~ ot dlyerpJlOe va. oonU' 1. ted b.r tbe fire' tvo 

root.. There v •• a ellsa' 4ey1.'lon in ~e relatlve 

d18poel tlon of the Yarletle ••• GO.pared to J>2 .. l¥el •• 

Tbl. oou14 be atvl_ted to 1M taot. that tn. firet Wo 

ro0'. aooou.nted 0Ill.r abo.' 8~ in tire' ., eJlvlronaent. 

and 6~ in 4th e:n'YJ.roDaea1. lor ,et1.iDI • 010 •• 

l"e_b18110e vl1b tJ2 8"'letloe, cont.rlb"tlon of tn. 

fire' two Tector. aho,,14 hn'e Men sore than 9~. 

'l'he 25 Une. of 811 I, nal.wlted, vere nol ... e. 

tnroulb dlfferent .. tbo4. ot e.leotlon OftI' ,.eare gj.'YUC 

e.pAR.i. on baowr1e1 vll' ft81eta.noe. The Une. vere 

progre •• ed ~oash .electlon a.~ode b.r Sheela (19tl2), 

Aeh. Sanker (1984) end Je • ..,lNt" (1985). Evalwat.loJ'l 



f 
I , 

tor wilt. rea181.anoe eboved -." 8M 6-6 PL, 8M 6-8 M, 

SM 6-1 (8P, M), SJ( 6-1 If vue re.iaiaDt 'to vilt. !he 

etable lineB 8M 6-6 II, 8.1 6 ... PL and 81l 6-2 S? vere 

Boderately reeiBtant to vilt. ThuMen Ollt. of 26 line. 

vere .oderRte~ aGe.eptl_le. tnl. obe.~tlon of • 

lIoderatelr hlgh per.en-" of .uaoeptlblU V 18 (ille 1.0 

the fact that onlJ' a lowe DUllber of pl_'. (20) vere 

taken tor eftllla'ioa. III itae tll'_' .e •• a (Jt.Ule-o.~_ .. 

1985) 'he fleld ob •• r.atlo. tor vl1t va. onlr 1.~ aDd 

111 lbe .eoond ~e.eOJl (Oe __ -Aprl1j19S5-a6) 1'va. 

abollt 1~. 

A earvey on preteran .. to oolor and ehape 111 

br1nJal ahoved \hat 'tAe .at preferred oharact.ers are 

vhite lone and purple loq. 8J1 6-6 II vae wbite long 

and Sli 6-2 8P va. purple loac. The .. two etanl. l1Des 

are alao hlghlT preferred in 1I1e -.rat. 
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• c. 

Pl... 1. • 6 .. PIt 

Ple te 2. 811 6-6 .. 



















SlDIIWlt 

Tbe 26 1aproyed liDIa of -1D.1al v .. e ... own ill 

• randoai.ed blook dea1ln vl~ ~o repll0.~10D8 dur1Dl 

wo orop .881101111 (JUDe-oo'toDer. 1985 and JIo.,.abe.r-llq/ 

1985-86) in ~he IUU>uoU.OMl Para of &:erala Asr1oQlt.aaral 

Uniyeral", 'elllllllklalra. Two oODV •• "1DC eUW'uouen_ -

h1ch feril1e and low ferUle - vere Ol"e.wcl 1n eaeh .eaaoa 

b.r .. urlal and fert.l11 .. r do .. yule'10,.. Ob.e1'Y8~lona 

vere reoorde4 on li.ld aDd li • .... n ooapo.-ni. - dare t.o 

.ei. d.,. \0 bal"'Ye.'. pr1aerl RaDOhe./,lant.. ,lant. 

helgh~, pero.nuge of proclu.oiiye flovera. tnl te/plallt. 

anc1 .. erap frui t. veiibi. tha 11De. vere "alu'ed 

for v11 t. reeiatan .. .., .pot. planiiDC. !be rooi obarao'kr. 

'ep roo" laagtib, roo i 'Yo1_ • .., pre .. noe/ebeen .. of root. 

,alle vere .1eo obeerYed. 

2. Tne -tDJa1 l.1nae aU1b1wd hlCh~ .1p.1floani 

differenoe. for all Vle ollar .. ". .t.1I41e4 1n all \be 

foU' irla18. 

,. the Q :& I inwraot.loa 810A •• eur •• tA. dnlat.loa 

troa tAe .ddlt.1 ..... fteo\8 ot cao,.,. and u:t'ir_eat. 

v •• h1&h13 .i,nitioant. tor ,1_' he1&h't. priaal"1' branon •• / 

plani, peroent.age ot pro4u.ot.l" fl..,.,. •• tn1 ~./,laIl.t.. 

"'.1"", tni t ve1P~ ... ,.leU/pl."_ 



4. The pooled data vere anal¥Md •• pel' Eberhart. 

and RGe.ell (1966). Perkin. and Jtak. (1972). Tbe ltDe. 

SM 6-6 ilL and SM 6-., SP vere 8,,11..4 'to h1Cb 11eld1Da 

env!romten'\ •• SM 6-6 M. 8M 6-4 PL 8l1d 5M 6-2 SP tor 

average oond1~lone and S~ 6-6 PL and 8M 6-1 SP vere 

el11 ted to lov l' leld 1ng cond 1 t.10118. 'lbe 8 t.able lin •• 

vere also h1gh~ preferred in tb.. lIU"&e\. 

5. The line. were &roaped J.nt.o d11'feren'\ ol"e \ere 

1181ni Wr1cke t
• ecoY81ence rat10. eo "that interaotlon 

vl t.h.1a UiT grOl1P va. non ... lplf1oan\ and that. beween 

tm1 Wo &r0ape va. .11111110_ ~. 

6. It V88 obserTed 108t. .'\ablll~1 tor 11eld. 

1n general. depended on \be atablllt, of priaar.r branohes/ 

plant. (r • 0.55) and trIl1te/plaa'\ (r • 0.60). 

7. The 26 br1llJal 11ne. vere clAea1tled in to foU' 

oll1.t.er. dGr11l1 all tne toar enT1rODlent.a. The line. 

wit.hin • olGstar end inier-olue1er dist.ances vere found 

1.0 Tar1 in all toar t.riale. 

8. The epo"t p len t1D8 of ... ce, t.1blAt v1 ttl lin.. IUldv 

eTal"at.lon indl0.t.ed that Vl. lu.. U 6-6 PL. 8M 6-6 Mt 

SM 6-1 (SF, M) and Sill 6-1 SP vere reel.tan"t to vll t. 

The .\able line. vere aodera".lT reeistant. to vl1t.. 

ti6 



9. Roo' ",,01_ ba4 • poel il... Gone l_"1oa 

v1i1l ,1eld. Boo" pn. wer. ONene4 111 all th. 

line. exoept. in 8. 6-1 PL ... 811 6-11 M. 
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AppeD41x I. .~a8ll perforraance of 16 liD •• of "1DJal dGrinS l.e-001.o''r 1965 uA_ 
..... _______ ........ _ a!:fb. __ !!.n!!! !l ____ .. ______ .. __ .. .....- __ ______ ........ ~---.. -----... --------...• _ . _________ 
LiDe. Da,r8 '\0 DaT. "- '1_' Pr1aal7 Peroenta .. 7.ral\e1 A ...... I1e141 

.et harYe.t b.e1&l.at ~e.1 of product- ,laa' fzout. plul' <oa> plant. l .. e tloVU'll ve!t' 
(C 

~......-.-....... --..... ~-...... .. -.-..-... -.--..-,.-...----....... -.-....-. ..... -... --.-.......~ .. ..,...-.--~- ........... --..-.. ............... .......-. ... ----_ .... 
1 80.,0 104.20 54.15 6.45 .,'.68 26.OS 48.19 '"4.05 
2 81.25 1a,.15 44 • ." 5.05 '5.62 18.95 11.38 "45.,0 ., 86.15 106.75 65.9a 6.20 25.56 20.10 58.55 1148.,0 

4 90.65 111.25 60." 6.,0 ,6.10 17.05 67." 1156.45 
5 61.10 106.55 60.76 5.95 17.'7 18.2'5 51.89 '211.55 
6 85.80 "'.20 66.,0 6 • .,5 22.6, 27.10 52.22 ,,.,.80 . 
1 81.20 101.15 62.'5 6.40 18.47 20.10 60.68 1220." 
8 96.10 116.20 80.00 1.20 27.58 2'.'5 54.40 1211.10 
9 8'.15 109.25 52.25 6.50 54.41 19.55 10.44 1341.45 

10 94.40 111.40 6'.10 5.60 ".92 ".60 54." 751.40 
11 82.15 107.50 66.', 6.20 40.42 19.1' 12.'2 1'5d9.10 
12 71.15 102.70 64.88 5.15 ".04 19.50 71.84 ,.,85.10 

" 89.'5 112.65 55.91 5.55 ,a.67 11.20 71.41 194.20 
14 7'.20 104.20 46." 6.10 24.86 18.60 51.91 989.40 
15 86.dO 116.55 51.50 5.95 'd." 15.10 59.90 916.20 
16 00.10 111.20 6'.98 5.40 ".25 15.,0 6,.61 9".8~ 
17 88.75 118.55 64.'5 5." 2,.86 11.90 ".10 1099.30 

... ~ ...... ---... - ....... ~----....... .---.... .... ..,----.. .-... -.... .... ~ ....... ------.......... -..... -.............. -.... ------~~-.. - --..-.--.-. 
(Coaw. ) 
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Appendix I oontd •• 
~~--~~~~~~~--~-~~~~~~~-~-~~~-~~~~~~---~~~~ -------~~~-.-----------~~ Linea Da.re \0 De78 to Plan~ Prl.arJ' Perc_tap 'ru.1"a' Aver ... Tle14/ 

.et, llarntat, he1ght, branch •• ' of produc~- ple" traJ.1, plant 
(era) plan" 1ye !lowera vt~t. 

-~~~--~~~~~~~-~-~~~--~~~~--~-----~~~~~~~~~--~~~~~~~ ... -~~~-~- --_ ..... 
18 d8.85 1".45 60.'0 6.00 60.19 18.55 62.66 11b5.50 
19 99.05 112.60 14.99 5.99 24.'4 16.50 55.76 954.65 
20 95.75 116.'5 70.21 5.45 6'.44 17.10 53.75 909.70 
21 102.00 1~.9O 65.99 5.10 76.90 11.1' 56.05 62'.15 
22 80.55 104.95 .'.98 6.45 54.91 16.15 65.75 1041.70 

2' 85.10 109.70 59.00 5.70 '4.51 15.07 58.90 905.)0 
24 81.60 109.50 59.28 5.45 ".52 11.16 61." 1046.10 
25 80.20 105.60 59.20 5.15 72.06 19.01 66.'2 1265.70 
26 89.20 108." 88.67 5.55 aO.12 '2.25 ".45 992.40 ... 86.81 110.52 ".04 5.91 40.54 18.68 59.85 1099.88 

CD ,-0.05 ".06 10.60 ".70 1.07 7.'9 5.88 8.2' "u.07 
CD ,-0.01 11.61 14.:54 16.54 1.45 10.00 7.95 11.1, ,'0.'2 
SB 4.48 '.64 4.10 0." 2.54 2.02 2. a., 109.18 ----......................... -...-.--------............ ......, ...... -....... ......-....---... ........... '~ .................. -.-... -......... --~~-.. -------



ix 

Appendb II. •• an perforaance of 26 Unas of briDJal dur1Jlg J'iI18-ooiober 1985 under 
low ferU11v 

~-~~~~~~~--~~-~-~-~~~~~--------~~~-~-~~~-~-~~~~~~~~-~-~~----~---~---
L1De8 Dats t.o Da,re to Plant 'Pr1llarl' Percents,. Pru1v./ Aver_ Y1elel/ 

8et haI"Yest. aeight bJPanche./ of pl'Oduot- plan, tra1t plan" 
<oa> ,lart't 1.,.. flowers ve!f" (, 

~~~-----~~~~-~~~~--~~~~~~~~~-~~------.- .. ~-~~-~----~~~--~~-~ 
1 88.85 109.95 51.68 5.80 24.00 29.25 ,d.51 1129.65 
2 79.45 10'5.95 40.15 4.70 27.46 12.00 60.31 116.15 , ,.,.65 114.00 52~59 5.80 29.38 15.05 41.68 629.20 
4 ".85 111.50 4'." 4.60 40.2'3 18.'5 55.94 149.15 
5 90.15 112.40 54.97 5.60 11.10 16.55 41.11 106.10 
6 95.15 115.80 49.10 4.60 11.51 12.50 ".95 "13.4' 
1 85.40 110." 48.n 6.05 23 • ." 16.15 48.83 6.,0.80 
a 101.,0 121.'5 54.66 '.85 '4.19 ".90 55.80 726.15 , 8'.15 110.,o 45.61 5." 45.16 15.65 52.28 926.65 

10 96.10 116.10 58.98 5.05 '9.75 14.50 ".38 640.70 
11 ".10 115.65 47.60 6.'5 ,6.d' 15.15 56.18 866.~ 
12 84.70 108.,0 5'.4' 4.45 n • ." 16.02 61.06 1Q31.50 

" 81.15 109.80 46.87 4.95 .,6.96 ,.,.60 55.,1 155.05 ,. 92.d5 114.10 4,.18 4.60 27.2' 12.60 55.56 691.95 
15 92.40 111.15 47.81 5.65 '58.62 25.48 51.12 "00.95 
16 95.'5 115.15 46.6., 4.50 '5.29 12f'60 51.01 654.50 
17 92.S0 11.,.10 56.44 5.15 24.44 19.55 4,.60 82(;$.90 

-~~---~~~--~-~~~~--~~-~~~~~~~~~~--~~~~~~~~~-----~~ .. -.-~ 
(Contd •• ) 



)( 

AppezuU.x II eontd •• .. .-. .... ~~-..-..-,-~-~ .............. ----.... .... - .......... .....-....... -..... ....-. ......... -.. --- ... -.. ---.. .-. ... ...., ....... ...-.-..,---.....--.. ..,....~..-,-.. --... -
Linea Dav-e to D..,. '0 Plant Pr1aa1"1' Percentace 7r\l11"a/ A'ft.l'8ge Yi.ld/ 

eet. Jlaneat. Il • .tpt branch.a/ 0 t pr cd 110t- P lam t tnut plant 
(ca) p18llt in !lowere V.!r' (, 

-~---~~~~~~~~~~ .. -~~~-~~~-----~~-------~~~~~-~------~---~~-~-~~--~~ 
16 ".50 122.10 '9.47 5.45 54.60 11.55 52.74 614.25 
19 108.15 129.10 72.29 4.50 22.84 11.15 51.97 602.95 
20 10,.,0 122.45 66." 4.dO 71.8, 12.55 51.5' ,,0.'0 
21 107.80 124.85 ".47 4.65 75.22 7.70 52.17 418.00 
22 d4.20 111.70 40.27 5.00 51.24 14.00 49.08 100.60 
2, 78.10 107.05 51.5' 5." '4.57 17.70 46.8'5 864.6' 
24 84.10 112.10 48.6, 6.10 n.a6 16.50 46.62 "'.20 
25 84.40 110.40 42.75 5.'5 68.5' 14.00 49.85 id2.S5 
26 ".85 112.,0 69." 4.40 81.51 25.70 29.66 176.25 ... 91.75 114.11 ,1.44 5.20 '9.04 15.69 49.47 728." 
CD ,.0.05 ".96 10." 12.45 1.01 7.25 4.50 6.56 237.8, 
CD •• 0.01 18.69 1,.10 16.84 1.4' 9.dl 6.09 11.58 '21.76 
51 4.79 '.55 4.27 0.'57 2.49 1.55 2.94 81.64 

------~~~-~----.~~~~~~--~------~-~~--------~--~--~------~~~~-------~---~-
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Appendix III. Mean perforaanoe of 26 lines of brlDJ 81 ourine iOTeaMr-MaT 1965-' ';6 
UDder h1Cb f.r\11i~ 

~~-~~~~~~-----~~~~~-~~~-----~----
- ____ ... __________ 11.-_'-______ --4*,- -----. 

L1Dea DaTa to Da.1e to Plant PrJ..aar.r Percentaae Prll1\e/ AT .. " Tie 14/ 
.et harNe' 481&111. brllDObee/ of p.roduo'- plaa1. trait plaD' 

(oa) plant iTe tlower. vej.pt. 
(p> 

~-~~~-~~~~~~~~~-~~----~~~~~-----~~~~~~~------~-~~~--~-~-~---

1 89.60 108." 69.44 6.51 ,8.15 4'.44 26.90 ,,10.22 
2 81.11 99.42 4'.50 4.2, 44.29 21.11 43.'50 836.56 , 91.10 105.20 65." 5.1' '1.'" ,8.89 29.45 1166.44 
4 87.23 105.'0 66.8, 6.15 55.00 ".10 42.56 1'44.'" 
5 9'.21 111.76 56.18 6.45 '9.28 18.02 '54.41 ",." 
6 90.,., 112.90 70.80 1.11 '5." ".45 ,6.30 1181.76 
7 92.78 1Od.'9 80.15 6.48 ,6.89 ".83 45.76 1686.89 
8 93 • .,2 112.01 74.68 6.20 28.02 24.06 .,.66 &,.56 
9 96.51 11,.68 51.89 5.10 51.1' 22.86 4,.00 841.00 

10 92.61 109.06 75.95 5.82 56.25 ,1.49 ,8.32 1202.61 
11 95.22 114.95 71.62 6.60 54.66 16.95 4'." 742.22 
12 90.27 106.85 62.47 5.86 59.65 25.12 62.61 1559.68 

" 91.55 105.94 68.69 4.61 4'.36 14.17 41.1; 584.82 
14 88.'7 100.62 62.20 '.96 42.22 16.71 '7.91 7'54.95 
15 96 • .,5 1".24 74.~ 6.25 26.7d 20." "5.60 6t:~6.6" 

16 94.dO 112.40 71.64 5.4' 51.61 25.42 .,6.91 9'0.00 
17 96.6., 115.86 77.'9 5.6, 51.65 29.12 40.88 1209.52 

~~--~~~-~~--~~---~-~~------~--------~~~~~~~~--~~--------~ 
(Cont.d •• ) 
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AppendiX III oontd •• 
~~-~~~-__ ~~~_~~~~_~_~_~_w _____ ~~ __ ~-~_~~~_~~_~ __ ~~~~~-____ ~ 
LiMa 1...,. to n..,. t.o Plat. PrJ.aar,f Peroentage Prill..,.' 4 vel" age Ileld/ 

.e\ barveet he11bt. branchee/or product- plant t.taui , plant, 
(OIl ) plant 1". flowers vej,pt 

(I'll) 
~~~~~~~~,~~~~~~~~~-~~~-~------~~~~~~---------~~~~~~~~-~------~ 

18 90.00 104.71 5.,.92 6.46 72.7' "'.d2 .,6 • .,2 1199.50 
19 9.,.92 111.19 63.17 5.75 60.86 23.72 '}4.'56 d10.84 
20 90." 120.04 B2.70 6.'7 91.62 29.61 29 • .,7 867.72 
21 95.95 115 • .,9 70.80 6.20 100.00 "5.10 29.66 1085.15 
22 81.55 100.17 5O.a., 5.94 71.97 ".22 41.90 ,,06.22 
2., 92.12 110.45 n.78 6.06 59.'4 '9.76 42.00 1661.11 
24 9'.49 110.76 72.14 6.SO 40.00 46.'., ".09 1148.66 
25 94.05 111.55 5,.60 5.51 11.28 20.67 ".29 675.54 
26 ".89 111.94 77.02 1.30 100.00 42.11 19.19 811.9' 

••• 92.6, 109.10 61.24 5." 51.74 28.90 YI.9"5 1161.62 
CD ,-0.05 4.66 1.61 15.18 0.81 19.58 ".05 7.71 540.94 
CD p.0.01 6.51 10.~ 20.54 1.16 26.49 17.66 10.4' ,,'.85 
BE 1.67 2.6, 5.21 0.,0 6.72 4.48 2.65 1d5.6a 

~~-~-~~-~~~-~-~~~~~----.-~--~~---------~~-----~-------~~-~~~~~~~~ 
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Appell4.1x IV. Mean perter.anae of 26 Un •• of br1nJal dtariJlg 19u5-t d6 J!,ovember~ ad ... 
10v tutill", 

............... ~------.-.-... ..,.,..-.-.... ..., ..... -... ------.~.-..------.. ~--... -..... -....... ~~-----.........-.,.--.---- ..... -..-.. ......... ,.-.... 
Lin •• ns.r. to D..,8 to Plant. Pr1aar1' Percent .. )'rul tal A'ftft •• Yleld/ 

•• t. ilarY •• t help' branoneel of prodaot.- plant. tnJ.t plallt 
<oa> plant. 1 ... flowers V.1ft. (g) 

(a 
~~~~-~~~~~-~~~-~-------~~~~~-~~~---~--~--~---~~~~-~~~~~~~~ 

1 89.20 104 • .,0 6.,.69 5.50 51.67 24.47 26.29 700.95 
2 90.76 106.48 4'.56 ".'9 ".6, 11." ".66 4".,0 , 89.85 104.70 58.17 5.75 5'.'4 19.19 29.21 "4.'9 
4 95.10 106.78 69.95 4.00 )d.75 11.65 '7.60 '36.95 
6 96.,8 111.05 57.82 5.00 40.'9 18.50 41.00 194.44 
6 90.24 106.6, 6'.94 5.80 5l.ar 26.12 ".21 895.82 
1 95.66 110.61 67.41 4.41 42.67 21.51 45.12 1015.90 
6 96.08 111.08 65.95 4.92 '5.'9 11.36 4,.11 466.14 
9 102.05 116.S, 11.08 4.82 60.65 16.2' 4'.27 7d4.17 

10 96.05 111.44 62.6, 5.69 "".64 20.06 ".67 797." 
11 96.58 114.14 64.22 4.8, 41.95 1,.17 4'.46 506.67 
12 9'.10 108." 61.91 4.45 51.69 14.25 55.12 601.25 1, 95.60 112.25 70.29 5.40 61.66 22.29 40.54 916.07 
14 9.,.70 109.94 52.22 4." 4d.l., ".94 '7.0, 504.70 
15 101.50 124.58 79.84 7.21 54.45 16.49 '9.74 529.09 
16 97.00 115 • .,8 57.04 ".77 57.00 1'.21 42.09 557.92 
17 99.45 120.46 65.19 ,.6, 47.22 d.67 42.d" '92.50 --------. ... ~ .. ---.............. ----..-.-. ... ---. ....... ~ ......... ------~ ..... ~~ ... -......... -~ .. ...--....... -......... ~ ........ --.~-.-. ...... -

(00111.4 ••• ) 
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Appendix IV oon\4 •• 
~~~-~~~~----~~~~~---~~~~--------~~~-- -~~--~~--~~---~---~~~~~~~~-------~ 
Lines De,r. ~ Da.18 \0 P18ll\ Pr1a8l'J" Pe,ro81l'\ap 1'1'111'\8/ Avera. Y1elcJ/ 

.a\ barnet. heipt, branob. •• 1 of pro du.o t- plan' trait, pl-." 
(011) plant. 1" flower. V41!r' (a) 

(, ............ ...--................ -.... ---------..-..-.-.----....... --.......... -....-..... ~~-~---.......-...~-.. ---.... .-.-.-------- -------~-. --_ ... 
1)j 95.70 115.8, 46.04 4.15 S2.s6 11.29 29.98 '28.71 
19 91.84 115.59 59.8'5 5.40 47.90 2').61 '2.57 795.52 
20 1(Y5.47 124.48 67.96 5.57 90 •. 51 21.15 ".14 591.6., 
21 10,.10 126.64 65.7., 4.70 99.40 18.,6 ".22 !iF,.76 
22 97.'4 114.21 45.58 5.45 57.28 20.49 '7.60 772.54 

2' 94.99 108.45 62.68 5.55 68." '''.12 ".&, 565.56 
24 '9.85 116.10 60.45 5.65 54.25 25.49 ".25 786.50 
25 '4.'5 111.15 56.55 4.85 89.52 20.40 ".12 668.00 
26 99.4' 116.61 69.84 4.11 100.00 26.00 17.00 4-,s.W 

We. 96 • ." 11, • .,. 62.00 4.94 . 51.14 11.91 "'.97 6".,. 
CD ,.0.05 '.98 8.81 1,.86 0.77 11.6, 8.07 7.57 254 • .,0 
CD ,.0.01 8.09 11.92 18.76 1.05 ~.8' 10.92 10.2' ".,'.81 
SE 2.05 ".02 4.76 0.27 6.05 2.77 2.60 84.20 

----... ---..... ---.-----------.--.-..-.-~~ ..... .-.-..--~ ........ .-. ... -.. ----.--.-....... ---....---------------------------.... ~ 
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Appendix Y. SpU t up of m\e.ractiCID. SS tor plall't he1&tl't 

-.-.-.-. .... --------..-. .............. ~---------....,---.. -. .. - ------.--,--------
111 'terse t101l 

·1 

'11 aiD p-oap 69 

beWeen groap. 6 

Total 15 

15".84 22.81 

14".14 ne.86 

3006.98 40.09 

'.91·· 

------~~--------~~--.----.- ---.-.----~~~---------~ 
·1 All pnov,.. ea .. ,~ 15 aad l' vere v1_1a _ croa, 
•• 81&D1t1.an~ at 1~ 1 .... 1 



Appen41z VI. Spll t up of .1Jlterac1.1011 SS tor pr.1llarr branehee/plan\ - ... --~------....... -------- ... -.,-.. --~----................... -.---------.. -.... --' .... ~-,....--.. 
Ia \era 0 1;lon df 88 M6 " .... ~~.....-.. ~ ......... ---------~---........ ----~ ............ --... ........... -. ................. -............... --... ~ 
1 

vI UWl ,rOIlP 1 " 4.97 0.15 1.40 

2 
v 1 taiD P'Otl' 2 9 1.21 0.14 1." 
be t.ve. p-oapa " 21.82 0.66 '.1,·· 
'l'o '\81 75 28.05 0." '.41·· 

.---~-~~~-~---.--~---~~~~~-----~~~---.---~---~-~----.~~-
1 •• DO~pe. 1. 5. 25. 16, 12, ~, 22, 21, ,. 10, 11 aDd 19 ..... 

... ,r ptoap 1 
2 pnovP •• 2, 7. 8 and 9 00 ••• under pooap 2 
•• 81gn1tloani a\ 1~ level 



xv;i 

Appendix VII. Sp111. tip of 1nterao1.ion SS for percen~. of 
produotiye flowers 

1 
vi th1n group 1 60 1845.65 .,0.76 1.~ 

2 
vl'\b1ll group 2 9 "20.62 '5.62 1.51 

be"'e. croll,. 6 1110.67 265.11 12.08·· 

Total 15 '5876.94 51.69 2.19·· 

1 PD01I',.. 1, 2, ,. " 6, 7, 9. 11, 12, 1." 14. 16. 11. 1a. 
20. 21. 22, n. 24, 25 11114 26 OOM8 tmder crOllp 1 

2 pno." •• 4. a. 10 aDd 19 00 ... UDder aroa, 2 

.- s1lD1floant at l' leyel 



xviii 

Appendix VIII. Spl1 t up of interact10n 5S tor fr.u. i./plant. 

Int.eract.101l 41 ss , 
1 

vi t.hin Il"oap 1 45 59'.59 ".19 1.46 

2 
vi 'Ul1D POORP 2 , 10.0 ,." 0.)1 , 
vi t.Il1n snll, , , 55.19 18.40 2.a, 
__ w •• gr •• p. 24 129'.8 ".91 5.95·· 

totel 15 1952.58 26.0, 2.08** 
-... ..,. .... -..... ~ .. ~ .. ----....... ----..,...-... -----....... ------ ...... --............... --------... ~ .. --. ................. 
1 .. DO~P •• 16, 26, 22, 10, 20. 1, 12, 9. 2, 4, " 14, 18, 25, 

, and 8 00 ••• vi VdJl groa, 1 
2 PIlO"p •• 5 and 11 1nolucled Wlder groap 2 , pnoV,. .. 21 ad 2'5 0 ... UDder sro"" , 
•• a1p1110ant. a t 1~ 1 ... 1 
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Appendix IX. Sp111', liP of interact10n as tor average fruit. we1aht. 

In terae t.10ll ctt ss p 

1 
v1 thin grollP 1 '9 418.61 10.7' 1.41 

2 
v11ib1n grOllP 2 , ,0.84 10.28 1.'5 , 
v 1 t.hin crOGP , , 25.12 8.'7 1.10 

4 
v11.hin grota, 4 , 11.71 '.90 0.51 

5 
v1 tA1D p"OtI, 5 , 51.27 19.09 2.52 

be1lt_ P-Otlp. 24 950.84 '9.62 5.22·· 

Tot..l 75 1494.'9 19.9' 2.6,· .. 

1 seno~pe.'. 15, 16, 22, 11, 4. 2'. 24, 9. ,. 19, 1" 10 8b4 
26 0"_ vi \!lin grotap 1 

2 aeno~p.8 26 aDd 1 O0a8a ander group 2 
, pnovpee 18 and 21 ooa •• DIlC1er croap , 
4 .. nov, • ., 14 and a 00". WIder croup 4 
5 pnoVP •• 8 and 12 co.e., UDder grOliP 5 
•• 81gn1tlcant at. 1~ level 
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ABSftACT 

'IVent., eiZ ,enov,ee of brinJal <Sgl!DM ,elcmi!Aa L.) 

vere groVll con t1nllollel¥ in wo .. aaone esoh under wo 

contraating enTlromaente 1n • rando.ia.d blook de.lan. 

Obaer.a\lona vere reoorded oarleld and eeven of 1t_ 

co.ponent oharac'ua. 8J.p1f1081lt Tariatlol18 -ona '\he 

genotypea vere o Daen.. • Q s E m\eJ"act,lol'i vaa 81pJ.fl ... t. 

for plant. helP'. ,r1aU7 branoh •• /plant.. pere.nt.age of 

produ.ctlve flowere, trll1'a/,lant, • ..,.8rap frl.lit. velgbt. 

and yield/plant.. Tile 26 lJ.Ile. ve .... olaeaUled a8 eAi ted 

\0 lov •• edlu aDd hiSh ,1eldiDg emiro __ te. SM 6-6 M, 

51( 6-4 PL and 51( 6-2 SP va... a,,! wd '0 aTera,e eny1ro.eJlta, 

SjI 6-6 PL and SM 6-, 8P al.l!t4t4 \0 hiah 11elding enT!.rODllent,. 

and SM 6-8 PL aDd 511 6-1 Sf euted to low 1leldJ.Da 

enTlro.nmen \e. The pa ~ _lTela rn8aled tl"u.1 'a/,lan' 

and prlaar1 branohe./plat. hllTblg .. sia_ direot effe.t. 

on 'y1eld. 

The 26 line. vere sroape4 1n~ 4 01aat.ar8 in eaob 

emlrOnMnt ba •• d on tiaftalaDot.l. D2 __ U.t.108. The 

inva and int.er clueWr ellatanoe. 11114 ,eno\1pea vl tb1D 

cla.tara d1ftered in ~ • .toU' v1ele. 



The stable liDes ..... oderat.~ r.8is\an~ \0 

baoterial vl1~. The, bad roo' lalla oaused b.r Melol'o"l! 

WoWy. Root '9'01_ vae p081\i.,.e13 oornla\ed vi\h 

T ield. S"ney oon41l0.4 OIl pretereno. 'to oolor aa4 aha,. 
shoved the' vhi te long ana par,le long trIll t. vue til. 

a08t prefered. Tne stabla briDJal ltn •• poe ••••• a \bi. 

aoonoaio val". aleo. 

-. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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