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pa^^satal gaa status ioc ylald* ylald aosvo» 
oaotSf «ad fruit quality paripistaci of thraa 
txap yl«ldlaei hybrids la bdajal 

43 aiaraatacs of pacoats, r^, baakaroas {ns^} 310 
acid phaaotypla sagrag^Mtloa of al-'acaatars la 
F2 aoA tast arass (B&|) geoaratloos la a 
i3t^£ma%Msa of pacaats« F.# baaScaxoMi iKi^} aod 211 
plMjiiotypia sa9rso«^l<3o 01 :tfiai.aate£8 la 
Fj aod tast axuas (BJj) gaoeistloitf la j£oas U 



l a s T or APPB x̂LCfc'̂  

9lBt«>oolo9i3«l d«ta for the saonoos 34S 



WT Of n^?^ 

tucmm. acTtmiai 

XlMltiotta 



CHAPTER -1 

iioiriB^iDirvDiPiitDFr 



' ->. 

1 . XJtTiiOOUCllOM 

Brtajai lf?ol«aiim tmloaamkm !••)« m 4aport«kt IMI9«-> 

ttibl« 9top Of Xadl«« 19 gxoMn tlicoughout the ye^r la mm or 

th» ottios' part of tho oouatry. i t s fcults « n iiid«ly 

90a«ii!R8d ia v«riou« 9uliA«xy pemptm^iemm and ««• • s i ^ soiixao 

of pcoteatlve autdaats* 7tm co«v̂ vr\ev̂  anna of tt4« scop 

•m «99 PUftt (BagUsh), Mini?*! (KiAdl)« B«d«Mk«yl {K«iio«d«), 

'4M90 (HscotM)« megti (aiij«r«tl)« 'Mtdeay* (Telugii)* Baagaoa 

(A»««!MM)« Boguo (BOQQail)* iMOoaa (Odyo), K^thadkaUT*-^!)* 

icasMtthana Olalayaltfs)* Mogaa (Pimjahl) o t s . 

Xt la aULtlvatad thnaoghottt tha t«^p43al «ail sub-

tropiaal taglooa of tk« tiocld la aa a«aa of 4»32 1Mb li«3t«i 

vitfc a pxotfuatioa of S7.46 lakh tooaaa. Aisout 86 par aeat of 

tha aruM (3*79 14kh ha> la r^itnatatl to mi.* vhlah aootrlbutaa 

about 80 par oaat (4S*13 lakh toaaaa) of tha total pcoduatioa 

i a tha world (Aaoo.« i9«i)* 

Bilajal la aaid to ba th« aatlva of Xadla (Thoflyaoa 

aod rally* ltS7)« X graat Qaaetlo v^rlatloa «iith ragaad to 

aolour« aatunty* ahape« vegatatlva growth and pjcaaaaoa or 

absaaoa of splaas «Klata amag tha ladlgaooua mtaxlal . Tha 

avararra ylald (IS toaaesAa) ^ ^^ov ^ Zadla baoauaa of tha 

loa ylaldlog loaal sultlvars grdva for loaal pcafaraaooa ' 

COittbbaa* 1977), 

Briajal (Solanua aaXoBQaaa L.) baloags to tha 

f a ^ l y aolaaaaaaa. ovar 50 apeslt^ hava baaa taooMad la 



Xndla betonf^iog to U-« <3«»iii« SoIima» Hon th4u i6 spftaiflt* 

mmir of iihlah# 9io««ly x»l«t«dl to 3ultlip«t«d hriai«i mxm fouad 

to (jrow wild ia vmtlotts pact* of ZodX** Hovttirttr* I t iM 

tfiffiault to fix tho mismtty of 3ulti.9«t«d «gg plaots. Cdotl-

Quoii* selAatioii mwt h«i« plmf^ • nftjer gala to th» •<»itttloo 

and de9«lop^«at of tbo vmxlou* 3ulti9«t«d tyPM* A03i«it 

c«30cds cugfiMt th4t i t IMW fi«9t aiiitivftt«d Aa Xadl** 

Thoc« mem rogioo«l prefocvoa^i for aolour of fault* 

Piarpio fxultv mxm raomt mm^mmad te tb« aorthocn p»rtfl of tbo 

aouatry* faut loag «odl gvma types *s« P£«f«rx«d iA 8Lh*r 4ttid 

!Sottth«m K«ca«t«ka «ad xomad Aod gce^a ia oi:4»««« tiMi couttd 

fioita With puxplo 99lour«a stxlpe* ««• pxvforad iA 

mitMrmhttm «ad aoctr ramatiacA* Tt)a tiajor aooatraiati io 

yiolda a n fsuit wa sboot box»r C Lwiainodaa agiaattalig)^ 

Jaa«id9 (EtapQttaâ  !9p.)« Enlladhtta be«tl«»« and coot )aiot 

â ARiatodei (^leloidoorypc «?•)• Tti« major d i s ease are daraplag 

off« ptionopsia bligbt* l i t t l e loaf wicwi, 8alagptitt«> and 

bastedal wilt* 

rtm tirualitf of brlajal fni i t ia lasosiatad with 

reduoed level of pr«oolji an) iaaraasod lowala of augaxa aod 

prot«iii9« The piieaol^ aod octho-dihydroKy vhaftols Me* 

reportad to be the sontsibating fastom for bittemeas and 

diaaolouration of fcuita (Chadr^ Hi Ji«* i i ^ a ) . miattim 

ia «iso3i«ted ^ t h total 9wtt» and zedusiag augar oootaot 

ia fruit* The protexus ia briajal h«ve h i ^ biological 
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«««03i«t«S «JLth otttdtlvv v«lii« of faiit* Wtult d«a8lty« dsy 

BUittttr sotttwit And saad soatent ia f na.t mxm related to 

aodkiag «lu«Ufc7 of fsui t . Riaa U4.flaMM Md k«ftplMg qu«Uty 

lad«K •«• ls90irt4Mst f«9tocs for fl«»t.ytt«M «afl sNilf-41ie of 

XoforiMtioci oo the a«tuce and mftgaltuite o i varjk*-

bl&ity pcMOftt ia pofulotion cmiug to goaotis «ad oao-

^oiHHiis souses i« oa i-iportoBt pamtmuiaLtm for otoxtio^ «af 

•ystomfttXs bx«odla<i pxogronraat* It ! • d«9lroble to leoow tho 

OBastla? vodobi l l tr ProMot for vorioys iaosfr«3oql.s«l «id 

fstilt ^oco^toss in diffosoot 3aitlv«z« of bs&AJ^* tt\4s tyvo 

of laformatioo ooa bo o£ iar^oio u t i l i t y ios ^rthor osop 

&aip£ovo<»Qfe psogrmam»» 

Yiold i« « oĉ aplOK voxioblo ood dopoads upoo • 

iaogo Qtt'itser of foatoxs «ad ttteir iiit«ri»txau9 • Kaoidoi^o of 

tt$« oooosLiftiao of tioso ahozostofs with yiold i s pso-xequisito 

to iooloto doiiiroblo ^motypon* Tbo isifOftOiiao of 

3orsol«tiaa9, dixoat «aS iadixesft offootet bot%fe4» yiold «ad 

quality pmcmfttmxB oood oot be ovor-onfr^KijjMd ia idoi^ifyiag 

idool gonotrP*^ Aod f uxtr̂ or iffipxavoraoat of ttio yiold oaf 

9̂ « » l i t y . 

Tbo retsocBliliiatloo of dif€oz«at d«iix-^t}lo traits spx«ad 

ovor la diffoxoot divoxao g«mtypM im i^apoxtaat for tim 

lf«pxo<vomsat of yield aod quality ia aay oxop* ttio ofCoativaoe-oo 
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•ff t«4Nil'iiM l ike ''teli«X«Qobl9 o ' • tMAst i s to aaalysA thm 

94Mietl3 aii9«r!<lty of popul«tiao9 has ta»«a pcD̂ »«di luifeful. 

Zt ia qmnermilY m^rmA tl)«t rfoaetlaallT aiir«t«« p«x«Bt« uklX 

«h<3«f "̂ sKl-ittm lietecosis «uid of fer ttw tvKlmitm 3h«a3« of 

l«oX«tlJi«r traaa^nftstliMi 9«ig«Bg«at«* Zt serves th« purpoa« of 

iaitttifjriwi pxt>b«hX« parmts for ot)t«lfii»? th« best mumtA" 

a«at« f«om tho populatioa. The pnracat iav«<iti9atiyoii «imi 

to study tho <7«asti3 diiwrsZty prsseat Aa tho isatecl«l« Suoh 

studios bssod on yloZd •QA yioXd 9aotxl)iitl»9 t n l t s tm 

•esQty in bc iaj« l . 

14010 presonao of « high oraouat of goootis d ivszs i ty 

i a populAtioo raaf not be odsflustio to offwit Itspeo^^mcmatt ovor 

tho boat of «Kisti»3 so l t iyor i* ttto shoioo of pexoats 

posos piobloms sod this i s tho f i r s t invortsat stop ia «iiy 

plant teeoodia? pxograane ainsd at iapso^dag yield or other 

atttibtttos* Oombiaiag abi l i ty studies are useful i a 

s l e s s i fy iag Parental l iaes in t erm of their a b i l i t y t o 

pcoduoe good hybrids aod desxcable wwoatrtnaats ia s^regat iag 

geaes^tioas. 

The pri^»ary goal of plant beaediag i s to raisa 

y i e ld <*ad ijttpcove quality of pjcoduae from arop plants through 

gene reaoNbinatioo. rurther# hybrid vigour i s a tara 

eaaornpasslog pheaotypxs poteati.als of 7. hybrids to perform 

bet ter than their pareats. itm ooiaaersial «Kploit«tiaa of 

t h i s phOBonMB̂ aa has been passible i a 2»laial beoause tho 

oost of r^ seed psoduatioo «a3 S€»ed xequireuiNit per unit area 



• n lov. i m t of tt4i Io3«l ir«xl«tl«i «lULai) art ^xcffii bf 

th« f«rn«rs ha-̂ /v not b«Ba fully «Kplolt«d. Th« iafomaitJLaa 

i s avsttllAblc oa v«riyou8 yiald x«lat«d traits aod ^Ettita • 

few hybdUl aotisladtlov hava baao miportad. However* tha 

ia formation on sonapoaaat̂  ralatad with fa i i t quality ia 

taea^ra. -^poradia attas^pta hm^m baaa oate to irepxofv tha 

quality in briajal. 

Munaeroua bioiiketzi sal t«3twiiquaa h»^9 baaa devalopad 

to gaaerata iafiomatioa oo qanatia ostuce mA moda of 

iaharitanaa of iparioua aharastacs mmem whi^ d ia l la l scoaa 

tes^Aiqua haa baaa widely i»ad in alnont a l l sxop plaots* 

OoaiJiiiiag ^Ali ty aoaXyais o£ Sxlffla? il9S6^ pxovld«i a 

quidalioa to tha plant breadacs la salastiag potaatiai 

pajsaata 4ad gcosaaa to ba effaotivaly atiliaad ia bcaadia? 

psoqraiaifr* 

Oaaatta aradnitaotuxa of tba pdaat alao aos«»ciaaa 

of norptelogiaal qualitativa sbarastaxa î îaft) am soatiiollad 

by majoz 9Maa i d ^ l i t t l a or ao iailusnaa of aavicoa^eat. 

Shanetaza lilca aolour* ahapa* . aplayacaa of fakit,et3.# 

art ifRfsortant fro» tba poiat of soasunar pxafafaooaa* 

rigaaatatioa oa various parts of tha plaat samasas good 

qaoati9 caadtaxs for tba idaatifiaatioa of vadaties aad 

ia saad peodustioa. 

raai-Ao^ a l l theaa poiats la îaw« •a ia >ai>|ftai i iji> 

waa darzlad out with tha folloaiaQ cd»i«3tivaa; 



i . To •tiady the 9«Miti9 Hi«r4«billt7« a«tttx« aotf 

itK|altud« of g«M(ti9 41v«x«lty Aaoag U)« aoIle9%«d 

tm TO «»tlmftt« til* 9orv»X«tion bt inoa yi«ld man yUtJa 

soatclbutlirt tr«4t« «ad dliPsot and iiidlt«9t effects 

of Ui««« tr«its «• £suit yl*ld« 

>• TO «iti»»t« tlt« •ctttot Of hotoxosis for ttaX% ylold* 

lt« 90<"Pon«at 9^•xm^t•e• 4ntf fciiit quoUty pttr»» 

nfrtoics • 

4« TO tfotox^Biae ti^ a«tuc« of qmam matxoa for yiold* 

ylold Attslbtttos «id qu«li.ty tttlafeod p«r«aotoxa« 

S* T» ldoati.fr tho bavt ooiriBtoor ood bast apoalfia 

aiD9« 9o;it)lo«tioo for laso io futuro bgoortiag 

«• To study the Aolttrltaaoo of oono of the quaXlt** 

tlno atMueoatos*. 

http://ldoati.fr


CHAPTER - II 

IBIS'^IIIIW (DIF ILll^llIBi^*iri5IBIi 



zx* RTtfXfiK OF lArmnavm 

Tfm review of I4ter»tnr« petflntoq to wuelous Mpeots 

of the lA^fe^ti9«tloa« i s pceeented under the ioUoiiiag iteed* 

laqie* 

2«1 ^%riAbill.it3r « d soflVMieiits o£ 'vedetioii 

2«2 Zater ^herwoter aorceietions «id peth aoefCtsieat 

«ti«ZyeA« 

2*3 Oenetla dl^onity 

2«4 ffetexoflt 

tmS 9mm eatloci eod so^iAalag ebU^ty 

2*« laherlteoae of quatltetAve 3h«re9te£» 

3*1 Vrt t fa i i ty eai <wiiM»af of vea^tloQ 

Bttfls iiader9t«odio9 of tliB gcoetis vAJdeblUty of 

Oumtltilblve ^lAreatcrs is % pjcvnquielto for tte pl^noiag of 

• breofliag progseane* The magaitiide of verl«iaili.ty ead Ite 

^mnttXs 9>woa<3at9 osxethe laoet l^fvorteat espestsof geoetla 

eooetltutiOQ of tlio Vtrewlim •<terieX> The <9oaeti3s of netxla 

traits senteefl erouod the etiidy of t^o lectent of v«rl«tlao «od 

pertXtlcxUa? i t iato sonopofMate attrlbuited to eforeseid aeuses. 

A idbde rrnge of verletioeii was. reported for fruit 

riold» fruit end pl^at ^aorpholooid*! 9h«c*3tex» ia brlajeX by 

SioQh t2̂  fil. (i974}« Siagh «od iieadpuci (i974)« BhuteiA 

e t «1 . (19T7}» 3iEi3k Aod *')ia9h (JL90Cbj« 2hedt« ead Sidt9i(i983}« 
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t»h«aikh«r aivS 'ilogb (1983}* Skmdbm And Pma (IMt) Ml 

Ut« t« t Of 9«ieiyp«i «»c« «i^iilfl3«At foe diffsiwit ahAr** 

atexs lattder th«lr atudiwi* 

BAhttildia £1̂  j | . (1968) npaxkmA th« Xowit gov 

foe ploat height and days to £laiNir« Srlvoitovo aod <?«;̂ bh«B 

(1973 b̂  OlMi«r««d hl<|h««t 9«ootypl9 «id pT^iotypiia aogfU J l fc 

of 9*riatlx»i tor fxuitai per pXaat and tho lowott for txma^.m 

«fid d«y9 to floiter* 

M«hsDts« Md Dixit (197S) sepoctod « «ldo OMBO of 

pt>«aotrpia wirl«tJkoa for fsult yield per pyUot* fntlt l^tigth 

And pl«Bt height «nd loMit f»r top girth oi fsult l a 4$ 

iwdetlos of brlojal . Thor cfkmmnma high hodtotAilty «od 

high goaetlo mivacm for mtater of brooahes* plaat holght «ad 

bottom ^ r t h o i i iu l t* 

S l a ^ ^ jll* (1974) ob«or«e<i « high geaotypls 

90offI.:^«it of ^rl^t ioo (gov) for fiult ««l9ht# fiHlt length 

«ad ylold per pl4uit,«l-lio nod«r«to irarloblllty ostlaatei 

voM roaosdod for fsulta per pl«at« •oad weight p»r fmi t mnA 

rind thl;daie»« by tflxemth «ad Mo <19T4). They ftirther 

reported hl^i hedtebi l l ty elooq «lth high geaetla edvecute 

for imbiber of fxultt/plttiit* veed weight per inalt <*ad dod 

thi.:ikmm9 la M ntrlam of brlajel. 

PrMied oad IPrdceth (1974) c^foited hl#) geootypla 

3oeffl3lttait of vo^etloe* hl^^ heri.t«blllty AOS high geoetlo 



«tf v«i9« tow • • ids p«r fntlt* fcult bx^^dtf} wd maiater of 

hfadbm ia 40 vadst les of btiaj«l . 

HI nanSpud (4974) obsorwad ttoAee^m to 

hlgli «iUaBte0 of tiexlt«b4Uty for d«9f9 to Uss t p^dOag* 

aii?*er of fxuits jNur pUnt MA plant bol0ht,«hilo oniftor of 

bsttoahes «id fni i t yie2d por plmat h«d low bocit«billt:y 

•stiJMtm la 48 ipoxlotiM of bcUii*!. sjLatib g i J l * Cl»f«) 

cepoctodi hL^ l«elt«Mlity and high donatio advaose for faait 

l«i9th« ylold por plant and fxtiit olcsumforeoao laat fxuit 

Wtt&Qht fcad lo« ostlmataa of both Ummm poMiaatoa ia 24 

variotloa of bdajal* 

nUhra «»d ROf (1976) oteacmafl hl^h 9anotyf48 

soaftioiaot of variation for fxtiit «aight« mmbar of fjults 

and fxui% yiold par plant aloaa «ltb bigis bodtalAULty aad 

bi^b gKifstXy atSvaosa iA a atudf of 24 varletios of bslajal. 

Mataai ^ j l . (1977} tepoxtod bigb ostimfttaa of 

9oao«ypi3 aoaf flolaat of vadatiou^ besitabJUUlty aad goo^tlo 

ad')ao90 for maxScetable fsuits and total ofunlMM: of fxults par 

plant ia 17 diwtae vanatiaa,ifti,la DbaAld^r ^ j ^ . (1977) 

obvorvod viQAifiaaat |t>«iiot7Pi3 and gaootypla variability for 

•ovaral abacastara la 99 vadatiaa of bdaja l . 

nalabusj6a?t«a aaS Joaeder (1980) atiadlad IS p^saatal 

liaan m^A alaa F̂^ hybzida aad obaanpad hienh aa tlnataa of 

gaaotypla aoafflaiaat of variatioa* badt^AHty aaS gaoetla 
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•dv«i3« mr fxuit Height* tsuit iPoXuas « d ftuit mtfiter ptr 

pl4oi* ftiniUriy, Slagti «id nuigh (1980b} exported hiigh 

«9U.ni«it«B of ^eaotypia soeffiai^nt of v«ci«tiaii« h e d t i r 

hUXtf mai gmmtL9 ^^vwatxe for imX,t yioia« wutter of 

MmAt» por plant «iia fsuit Qictti i a ••voo pftraot* ilnig 

wltii W^ oad r2 of tholr diAllol sxooses • 

ChadtM Aod nidtai (1983) zepostod high |»i«ttOiypt3 

«ad 9«aotyFi9 ooofiEiaiwt of v»ti»tion« iof fa i l t yl«ld por 

plants oatMber of fiuit» por plonk, fsuit bsooath «aA f m l t 

w^qht tfhile U»\» ostiewtoff novo cdaoocvoA for pl^uit Niight* 

aittater of bcoaohos, doys to i l e s t h o s m t «ad loogth of 

fnii% for both thoso pmj»jmtmxm ia 39 ifttxl«tl«0. JOI tbMo 

^«£09t«ni h9& high hodtoiallltY and high goaotla iMlvona* 

flKM^ in tho :tmm of pl«at height oaA dmf» to i lcot barvtvt* 

1llMii9eh«r ootS ^imt^ (1983) eepoctod hl#) ^eootyiAo voil«tn» 

for fcttlt yl«ia« ou'iftier of fxuits* isuit weight* loogth wd 

9 is th of fxiilt* d«y« to SO pKc ooot floverlog 4Hid ouittor 

of br«oah«i ia aor-nal «ad c«taoa scops of 39 vodetlMr* 1lt«r 

furthor aotlaod high h«ci.t«J3iUty oouploa ulth high goaotls 

odvaaao for fmi t y i ^ d , auntoor of fntlts* f iuit weight aaS 

Bttrnber of bx«8:di^ ,irtiil« pl«at height« dbmtmstosa celated 

to also of fsult 99$ d«y« to SO per 3«At floveslag had low 

«9tiiwt«8 for both the«« paromotorB* 'fin^ (1983) obiari^i 

hl^h gaootyplo aoafflolant of vorlatloa uMad iJLxfii hadta^^Hity 

for aaaiar of fsolta par pl«at« fxult laagth, alrsuittfaraaaa 

tat lo aad fai l t vialght ia 19 variatiart* 
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30«fil3ii«it of varltttKsii for ouisdMr of fjeults pur plmA 

9ogip«£8d to total yl*ld» day* to flower aoeS ^itnt heiglit 

4a a sat of ^ gaootyiMKi. tkwf <aMiervad high h&<ltabill.ty 

aotipica wltr̂  h l ^ ganetia advaaoe for total ylaM and mn^Mr 

of inalta per plaat ,«ti4la thig other :^ar«atex« hM only h l ^ 

hadtateillty-

QepimoBv SJL AI* C1*M) sepoctaa high hantaialllty 

30«tpl«3 «A>th high g«a@ti9 aAvaasa for fml t yield par plant 

and fsult wBlgtt ia 21 vacietla»« ^inilacly* italda ^ ji^. 

11988) obRernmd high aatl'tiatttK of both thesa paranatasi 9m 

anrt^mt of fxuits per plmt, fruit weight aad £Biit iaOmt. 

i a 36 dlvarsa ganotypas* 

'^idlvel ^ §!• (1988} obtarowl high gfinotypls 

soaffisiaat of variatloa for otialier of frults# fruit laagth 

aod fcult girth ia iour Fj pcogeolea of ti.'vm parants* tbmf 

forthar aotisad high hantabil l ty aouplBd with tiigh gtnetia 

adv^isre for ottitiber of fsuit^ per plaot aod fjcult yiald* 

vadi^ l ^od Bapu (1988? aoUsad high btt£it«bility for 

iNUOoddry br<»a3t«9« fniit leogth a ^ icuit di^saatar ia W^ 

aad F3 geoeratloo^ of £P 27 JC SF 47* l)ow«ver# days to 

tXamsdm^f mii^ber of fruits per plaat mA fruit yiald had 

aodeir&taly h4gh laritahil l ty ia Fj aod high h«rA.taJ3illty ia 

Fj gaaeratioi^. All those abovo si^araatess h«id high gea .̂<ti9 

advaosa* They further exported high sctf^rltafaility aati!a*ta8 
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for fni l t aummt mth oiinftMir of bnoâ JifMi la «aoth«r aiMOf 

m«lir« aaS ^tisboi (ItfOb) stuAi^d gwietla 

p^tmimtttem in f^ g«a«r«tlao of 6 x 6 dlAll^l sasamn mifi 

tifct^rwd I49h •9tiia«t«B of g900tyv^9 90«fii3l«at of vtLm^ 

tloa* li«flt«l:&lity ana •cpestod gmmtis 9&'<mv3m for f»alt 

««ight 4od fiii4t0 par plant,ifl^lo br^nahas per plaat# aoA 

ylalid par plaat b«d ^aodarat^y feld9lk oatl^aatws for a l l thaao 

paraiaatoca • 

^^tdi^i and Bayu ( i990«) npoxtad liigh l»ntab lUty 

for fntlta par plant* fxuit ylald* fruit langith aatS fntit 

iial^lit in r^ aad F^ goneratlawi of £P 2t x IP 47 afoaa* TtMy 

•a»o ^aaervaa hiqh tmxLt9M,Xitef oouplad i4.th b40i gmmtkm 

•d^vaasa for i iu i t tm^^ia&x: p&t pl«at# fxult length aod fntit 

dla«iatar ia aoothar BtaOf idth F2 ^ ' Pattatohiraa at MaMwlaA. 

Pciilt yiald, ouiaisar of fsulta par plaat aad fruit dia»i8t«r 

^ad high g^iotypis :!oef£i3iaat of vaciatioa.irtiile daya to 

flower aod plaot hoight had low gmtotrvia oooffislaat of 

vaeiatioa (^^adî ol and Bapo* i990b), 

»aia«r e% a|.. C199l>} atadiad T^ peeagooy of 0mue 

itttorvaciotal osoaaaa aod ^aservad high horitalsility aouplod 

vith t^gh gaoatio oSvaosa ia two osoasos n^Moiy* SM 19 x SH 1 

aad fl*4 19 jc !m 2 for imtatoar of f»iita per plant* fsuit woight 

aod fruit yioldi P̂ r̂ plaat* 
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rsportee £or fcult yi«ia« yl^Id mlat^d icult •ttsll3at«i 

aod rorpl̂ iOlogî *! i^*r«3ters by v«clous wotk«r9 wec« b«s«S 

oa llait«{S ounter of geaotyp^s or 9egr«g«»tiiii3 popuXdtioos* 

Reports oo f iu i t quality veXated soofpom^tB like at«lk 

Icagrtl) Of fxuit# iaiLt dcsosity and iHWpiiigF quality lodoc amt 

aot «T;«iiabl«i flKsept for • vapoct oo sead naAgbt per fjsyJLt 

and dnd thiacoeaa (THreseth •;«& R«O« 1974 ) • 

2,2 lator 3t!«r4Ks^r oortelotiooa •ofl path oeefflslent 
analyaia 

CV>rr«latlon soaffiaieat aoaXyaJUi measurea tl«a natual 

ralAtiooahip bet«NMi vacLoua plaat a^mnatmta aod dotorrfdaaa 

tho ootnpoiieot ^araotexs on «r4.al) aolaation oao tm baaod 

for Inpco'^-tieat l a yield* nteootypls aorcelatloa Is the 

•Iwervable oonelatloa taetifeea ttfo vadeblesi I t iaoltadea 

both geootypls aad ea^sonaaatal effeata. Oeootypla 3orx«» 

latloa# oo the other h«ad» Is the inhei^ot easosletlon 

bet«eea two variables i i t Riay ^ elth«»<r due to pieiotsoplo 

a^stloa oi ^eaes, liokaffe or both or due to deveXopaeotelly 

laattsed reletlooahlps*. Fle iotcoi^ does not aeseaseclly 

9auae a detestable oorrelatloo beseis^e I t Is 9(»aer«ted ijooia 

rnaoy fold effects of qec«e(s} on nore thai one sheraater* 

Oorrelatloas ara lelpfi&l to aasertaia the seal aoit̂ soaeota 

of yield vhlgA-i la a aonpleK aheraster* the ooccelatlon 

soefflolottt lodlsates the degree of xelatioaahlp betweao 



14 

g^mxmstma tut I t aloo* ^oma not ^Iv tim 9lmt plstiuGV of 

4M«o3i«tiaa b«twe«ii yl«2d «iid i t s aoavoiMats. Th« lawwlaSg* 

of dlmst and ladliwatt offosts of ylola aoiapoacKitfl on yi«ld 

i9 iapofftotit £or devlt^niO' tiultablo solostioo 9tc»t«e;i«9« 

fli« aottscpt Of piatl) aoofflsisot «i«lyt4s v«i 

ori£»iaaliy devolopoa lay isdgt^t ia i92i tet* tlit: te^uiiquo 

««» f l c i t i^«a iM* plant soXootloa by o«w«y 4Mid in la i»S9» 

P»tli Aitftl̂ wlJi i« »lnp2y « •taodazdlaoA psctijO. leagsMOloa 

soeffilal«Qt «̂ aL9h spl i t s tho aorxelAtion ooefflsieot? iixto 

tl)0 isoiSttxies of 4ix»ot ond iaaiw99t 9iiast9 of • sot of 

ittaepeodoot '^dsbXes oo tho dopoodont •/•cL^Xo. Itio patli 

«aAlysi» aar«v«l9 w^ioti^r tho oesoal^Uoo of idNMio db«roat«iss 

iRltti yiolia ia auo to thoir dlreot of jc& t̂s oo yioid or i s o 

î posoqiiOQse o£ th^s iaaismiA @£f03t« ^ a soias othor txoitCs). 

Zf th@ aorxolatioo botMSoa « sanqpoooat ohorastesr oad ttio 

yiold i s duo to loeqio dlrctst efforts* solootioo ooi feo iisofiU. 

for 9iidh m stAtmstf&r 4a oia5«>r teo î î jpowi ylo2d. sut i f ^tm 

2»ccoi«tlQa i s Tiaialy duo to iadisost etmat of tdhe shojcaster 

tt)Sou9ti oaottioc a^ifoaeot trait* ttio bcoador has to soloot 

for the lattor trait thxouQh whiah tho iadireot offoat i s 

irtod* 

Oot^ (i9S6} wmm^XmA tkttlt goi^tyns aoccol^iooi 

wofo higher than tho fiiaaotypia oao» aad hl^h positiips 

sorrelatioo botwoen pXoot h^^ht «od mtmn dlaaotor* 

Bahaildio e | a | . (1968} eeportod that short plant sod oarly 
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Mlemmeitkq «•»• positively 90xx>ei«ted wiUi l«xg« onattiaf of 

fsuits ma lam fni l t 9h«pe. Kijmmatb «ad R«> (1974) <ril>» 

••rvaa tiif^ly si^Biiiafliit posit^v* oorsalatioa lwtif««i fxuit 

yi«ld «od attiaiter af fsuit* per ptlaat.nliil* rlad thiJumii wm 

s«Q«tiviay aor»»l«t«3 «itl$ fxuit yi«14. iti«t yi«ld per 

p l« i t itm higtilj «Bd positively aorsel^ted liith mater ^ 

f inite per pluit* wee rspoxtedi fay • • w r e l iie(9eese ! • ladttlel 

<^|(ci7«stevtt end S««^«B« ifttSe). siagh end neodfitci <19n}« 

Aitt9fe end Ktunae Ci978}« siatgfte eod siagti iisaD«}« SeUNaeeeew 

end #oesSer UMO}« tmenl^r end siagh (4»8«) ei^ Reâ 4̂i»« 

S i e ^ enS Kheaae C1978} obe«rved that pleat height 

did e0t eliov eey eesoeietioe witi) plei^ eî peed end am^^mx of 

breft3he« bet i t mm eegetiveiy aerreleted with f ia i t ottiAier 

end y ie ld . Kelyeaesuaderem C1979) foond tfeet yield per 

pleiit wm poeitively eorreleted icitb fIdver die^aet^r* fo i i t 

volii!iie end f l e i t dieneter, while i t wee aegetlvely sorv^efeed 

Witts fsttit Imgth* 

^i«9r ^ Mk* < 1978b} repoxteS t t i^ yield wee 

poeitively aorri^Leted witti fniite per p&eet* leaotl^ of fceit« 

mat̂ ser o i hcm^^^aemg wai^tit «id eiee of fieeit end i t wee 

ttegetively ^jorrelete^ witt: dm^ to flewexieg b^h ^ 

plt@w»typi3 end geootypia lmml»» 

MeK eod ^iiereoge^ <i980} et^wed thet faeit 

yield wei ponitively aorxeleted with mi^itive of fxBite* 
—or' 

UNIV RSITY OF ACRi'-U'.'UH AL SCIENCES 
UNIVCn (TV UnFARY 

6KVK, BANGALORE-5G0 065. 

r2i.'^e35 
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feait weight* fxuit length* ouî ber of pdiaacy hemnskmm mA 

Mimtoer of 9«oAi por fxait* 

Siagli maa siagh (49«0«) atudied the «9«o9i«^ai la 

90 ^2 pofttlatittis «aS obter^Md thet fxult yield WM |IO0JU» 

ti iwly aossttl«t«a «ith pUtot height* nantoer of f inite per 

bxeoah* iM t̂oer of fmite per plmt end fxoit dieiieter botli 

«t fheaotypl^ saA geootTPla lovela. I t ««§ aeg^tlvely 

sorteieted n i ^ deys to floweriao et xt^eootypls lovia but 

po^it&'^lT e t ^enotyfila l e ^ l * Fiult diemeter ead ounber 

Of fcitit9 per htmia^ wexo tbe mefca feston soatrilmtlag to 

f fe i t ylead, 

Singh eaS Singh ( i96i} mpocted poeitl^e ooxsein* 

t ioe betwtee faait yield mth fruit le^th* fxuit veight 

eod minder of fsuits per plant ,iAiile i t nee a@9etivttiy 

oorreleted with d«re to floMer* pient height «id fxuit g i r ^ . 

Fxuit gicth h«d diteat efft^at em yield toUomd ty fa i i t 

length «od fa i i t weight* 

Sinhe C19&3) notiaed positive sorreletion of 

fruit yield «lth auato&r of failte per plant* pleat heigpht 

end numkier of bxeashes p^r pkmA teth «t genotypu^a and 

phenotypis level, uhiXe fxuit yiold vm positively oorxelated 

with ffuit length and airsuiafecenoe ratio at genotypio level* 

rzulte par l^eat* fruit length end aicausiferaaae ratio had 

fi»tliaiai dlceat effeet on fruit y ie ld . 
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Ch«dh« «i»d siamt (1963) oim^vmi ttiafc total yiold 

per pXmtt h«S positlva and 8lgalfl3«it ivvoslntSAa w&tti y&Mi 

helflht* nurrber o£ braoĉ ten «id fieult %might aod aegatiws 

«»9034«fclaii with d«ni to fLxat li«rw(t« 1Pl«it hoight wai 

lpo«itii«lT a0«O3i«t«a with fcuit l!«c««ath toA fcuit wolrfht* 

mifitibttr of fvukltM, i^igth md breadth of £mlt and weight of 

fxuit wsso po94ti.«oly «Hio3lat«d with ottsh other* OKat^ 

fni l t length wlt^ wttl«9ht «ad i>c&«dth of ffsult* 

t)hmidh«r moa Slagih (19i») rwpostoA th«t is i^t yloia 

por pl.«ot ftm pwiltlvttly mmcakafttA with oumlier CMI brauK̂ HMi 

«o4 miabor o£ i a i l t s for ptUot* whllo It urn iM9«tl«*ly 

9erx«lttted with dasra to SO pvr sent iloweria i «iid failting* 

Th4qr ftt«th«c oh»0rv«d IM9<II^V« aosrolatlaa of ouraber of 

fruit* por plaiit with woi^ht o i fault* g^rth o i f m l t mA 

tf«9« to !K} per oont flowerlK^ «Kid failting ma leooth of 

fntlt with 9l«th of fmtlt* d«ys to SO PBT owit iiowMdUag «aA 

fcultiiT! ma iA«ot hoight« 

shodho «iss Pmil (1984) soportoa 4ii^;ni€l3iAt po»l<» 

tLm 90rc^«tloa betwooa total fni l t ylni4 par plaiit itlth 

emnims of fxmta par pl»at and pUnt haig^t and slgnHlaaoft 

a«9atli»a aorrelatloa batwaea ylald par plant with unntoar 

of days to f lest flowar. sat* Wharaa ^ al> <4985) ^xiarved 

that fruit ylald par plaot was posltl«aly oocralatafl with 

auô ber o£ £s»j4t« PXMT pXaat and path aoalyala rewalad that 

fruit ylald vm dl£<«3tly aff&atad hy fruit nttaiaar. 
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Khttr«Mi si MSi" <^9^) svportttd that in t l t ylckl 

wm vooitX^mXr 9onnil«tl«d «4tli fcmt 4i«n«t«r and m i l t 

w«laht and I t «•• aegatlvaly 99sx«Xatad vlth f m l t laoftli. 

Kttiiter of fxiiit9 wiP aegat&valy aMnr«l.at«d with Crult dla* 

meter* Path analyala ca^maled that Xaai araa* mttitamK of 

braaahaa and sto^ walght had dlsast rosltlva af fasts aa 

fxolt ylald In study o i 17 gaootypaa. 

^mAkml and B^a (19«8) xmrmmltA that auatMr of 

fcults per 9lai^# nu îtiar of brao^tes and fruit waight had 

posltliw dlreat af fast on f Ailt ylald. idilXa p l ^ t height 

and da^a to floaer had aagatl^w dlraat affast oo ffult 

yl4dd« they obiervad that fcult ylald was pensltlyaly sorra* 

latad ^ t h ait?«bar of fruits pwr ^«at« wmnbmi of braasliaa •mA 

fcolt lengthy while fcult ylald mm MosratliMly aorralatad 

adth dajrs to floaer and plat^ height l a a aat of 19 bdajal 

aultliraxs* 

^Mdltyal aoS Bspi (JL9l>»b) rapoctaa thadt mitstoar of 

fcult* per pUot* tuafttamr of bcanshae par plant* plant height 

aaa fruit weight dlrestly affeatad the feult ylald par pl«it 

lA daacaodlag ocder of Inportaasa. iiunter of frulta per 

plant had aegatliw ladicest affaot through fruit length and 

fcult weight oa fruit yield per iN ânt l a F^ pzxigealas of a 

sross betwaao KF 27 x Ei' 47 • 

Mndhava £ĵ  j ^ . (1989) observed highly algalfi2«it 

^orceiatloo betweao fcult yield «»d ouniMr of fatlta par pXaat* 



^«th* hammv^X0 aegatiw «»ie>3i.4itiani «fer« §oa&6i bctiwwa 

fcolt aiî îfaet* per plaat and i n ^ t weigtit* ffnit iMigrtli mA 

isttit 9istl) . P»tl) aaaiytl* ceiniAtea th«fc nttttiwr of finiit* 

per plant «ad f x»it weight tMiA mttd^ t̂n direst e^es t oo f Halt 

y i e ld . Pxu4t length bed dlsest pMlt im efiteaEt « i yield 

tattt* I t Itnd « hlgl) iadletat •! inot tbcougt) fxuit weight and 

« negatiipe iadireat effect throiigh nu.siber of fstilts p«r 

plant« 

H|j»hx» «ad ^lUtisn (19t0«} olMecveS t ^ t f cyit yield 

par pl«it ««i pe»9ltl^ely aesoaleted with pleat t^lght# glxth 

of sMla atmm, fmi t weight* im^imt of IxcmtsAtm ma fsultn 

per plant. inysltlve ae^^oslatloa were aI«o found butweea 

frttlt length* fruit girth and fxnit weight* while fsoitn par 

plant w«s ne9«»tiiNU.y aorrelated tilth fruit «irth and ftult 

weight in a a t i i ^ of 30 geaotypifi* P&^ anaiyei* seiiealed 

thi^ mitnber of fatita par plant* fruit weight and iKemaihtm 

per plant were tha saost iayx^rtltnt shara^tori soatrltouting 

towaxda y ie ld . 

i^mar ^ j l . C1990) repotted potitiwe sorrelation 

between fxuit ^ e l d per plant with fruit length* anâ b̂er of 

pri»ft£y branahes aa/H autitber of fruits per plant laut i t wee 

net sorralated with fxuit diameter in 21, a eat of gultiven* 

ifalaar ^ j | « 11990) atudiod oorsnlation aad path 
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aaalysl* in P̂  peagmAm ot four orcwsMi aad •howd th«ifc 

mi.>aib»r of f n l t s p»r pil«at hm PD«lt4iPt •i«a&fi9«it 9»s«»-» 

Ut ioo with fsuit yl«ld 9»c plant ia a i l tli« iatr SXQMMI* 

jfuater of intit* p»r ptUHt* fni i t neight «ad tat l t Xoaoth 

«Khihit«d dlx«3t positivo laflaonoo oa fxult y&old por 

plant in th«t oidor ia «U tho caar 9fos»«a* 

indiiMl «ad Bafa <M»fOb) atadloA aorxalatiaa ia 

Pj population of Pttttat3liir«m x iwntnalai acoss «a3 layaalad 

that f jeolt yiald « M poslti^valy oMosiatad ^ t h aaitfiar of 

fSl i ts par plants fni it laagtfc* oaixiaar of braaabaa and 

plaat baiglit. 

Davi and saoikar Cift9i> atadiaA tficaat and iadisaat 

• f fa^ta of aiffaeaot ylald aootdbutia^ traits on fruit yia]4 

baaad on pbenotypLs aorralatlooa ia iS divaxae ganotypaa* 

Htttiibar of fmita par plaat, fsuit ditfatar aad fiuit walQlit 

bad dlx«3t po8iti'«« affaat on fruit yiald ia listnial* 

Xa 9«i®rai« tha aorralatioaa* diraot and iodireot 

offesta of fxuit yiald with ylald ralatad sonvsonaata waia 

raportad lay vadoua woî tara ia d i f fanat atta of ^aaotypaa 

or aegragatiagi population in bciajal* ttm aaaosiatioa of 

yiald and fav qtuality paranatara liica dad thiJmaae (MLsaoidth 

and Rae» i974) and nuisiiar of saada par fcuit CiaJ^ aad 

^ i i * m » i a ^ uao) vera raportad. tlia aorxalataaaa a t fai l t 

^ a l i t y pararaatart lilea atallc laagth of fnait* fruit danaily 

aad kaapSaof quality iadw vith fruit yiald hava aot 
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«Ad iadiz«9t mttmattm of ^ f teoint fiailt ^ « i l t y pMHUWiî ai 

oa yl«ld aad Itm aoapoMBts wHl. be useful for •i.miilt<na«cxj» 

iiipi39ifeaeafc of yiold •Ikoag vitli inUkt qmalUty in b£ftai«&* 

A ittoaiMittial. bCTwrlinq î eogî ARie r«:iM ẑ«» «aaii^ 

divorsity maom ^etraplmm mvmtltjtim* H»eB dli«rse th« 

P«c«tit9» id-tMa « reaiioaabio nago* botter «ic« th« gh«Ba«a 

• f impgovornwit ia yiotd and otb«r :^mfatmm tmdor 3oii»ia«s»» 

tioa* rfm IXtmtmtuwm oa <?«aoti3 divei^lty 4s •3«aty ia 

bdajal* 

LttS. and SsivastAtuft (1978) studlod imdLt^aLUty ia 

43 9«iolypw of btciAjal acid slmmlfleA tliom lato ioitr ^ixmtmm 

hmm& CM Ô  aoAXysis. 2lu«t«£» X, ZI« 2U «ld Z^ IMMI 20« 49« 

2 •aa i vaurJUitloSf jc«ss3e3ti.v»ly« Cluffltoei I *a& H h«i 

(alaiiaini dlifoxgaa^o.iAwfM* aiias^cs ZZX mS Z^ «»chiMt«dl 

RMBCiiWim dlvoxgoaoe f»E»m o%h«r ajyusteirs «id b«tiiec»i tNWi» 

0Ma1eh«r j | | j ^ * (is»7t| Atfantlflad £ 1 ^ gaaatiaaUy 

diY«£9e slustois* fsoa a aat of 40 gaaotypos tH9«a oa tfca typa 

of aamieie } ^ lausinodai a t̂?oaaUg QA. tt)@<o vm gowiiaarataia 

•hiftiar? ia ttse alloaatloa of gmkotfpm to different olustojai 

lA aorsial, aad vatooa oiopa. Xi^onlMtor dlataaae wao Z«S9«0t 

Iwtiioea 8ls»tem I^ aafl ^̂  ia moxml sn^^whllo ia ratooa 

9XOp# iatorsliistor di9t«M0 wm lacgost taatweoEi siutttaca 

XiX aodl V, 
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^p«Kl«tifls of bcLnJai with •iitast«£iti«l 9«oetia €tt>vB«9«as« 

b«titeeii tJtmr^ Sbtmtmm A« B« :!• O «iidl M hsA 7« 4« 2,3 

•ad 10 ^meimttm* emw^atl'mlr • thm mmULsmm iAtms^umtms 

di9t«a9e v » l3et%i«Ba 1> «ad £ 3ltt»t«c» dod siAiiiattiR iat«p-

flilsal 4i9tsltaBtifOa di/d not a«80t9«cily ioHoir slust^dag 

IMt%«rii in bxlAJAl in hXm mtadim, 

main and CSiaOha (1988} rspostod £iv« d is t ios t 

ai»irst)Oiog49«l gcoopi gwogntmaa spttaiflaally by tot^l ylela 

• « i i l l lUr of 4«ya to i lxst feMTVMt thJDOuglt nt^gogXytl^ «uiA 

laaflK s^om aaalysiJi of 99 iodî QOous &a& few ttcotlo 

9ttCleti«B of bxlaial* 

ZA 9«IMM:«1# tjbe cvfosts oa 9«aat4a d^Lwwesî  ««• 

f«w in «V(al3.4ibl« geaotyPda • 'Mio Lat&gmAisJxxi oa goastlQ 

dlvoesity 4o tho 3oll«9tloa9 of l03«I ip»xi«tiot Mill bo 

ttsofiil ia the solootloa of pma^^ i a inpzowpaaat of bxiaj4iA 

9XOp« 

lia^ai Aad f^lila C1926) iioxo i^R»b^ly tho ^xvt to 

obaervB tiybcld i^our ia ascMiso* aiaesog soa« J«p«amic . 

ipadetloi of b d a j « l . httms oa# K«ieia4lcl C i92«), D«akaloff 

(lt41}« Pal AOi Siagti ( i946), OAl̂ od aod HoU (iMe}« mmhtm 

U t e l ) , fotor «ad ^iAgh (i»73), \̂ i4iiy «ad Matb Ci9t8), 
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lttmt«al ^ J | . <198C}« D i x i t j £ ^ j i . (1983)« BalamolMNI^ j f t . 

( i 9 e 3 } f Sidttt «aS jMdlM (19eS}« D i x i t M l 0«Bt«ir (Itf lV}, 

^«ah« SI j | | . i 1990l»} «ad siuMik«s«l«l) tiA mo i 1990) mp9g^ 

t«d h«t«co*i« for dlfteceat 3ri«r«9t«rs in iMcliii«l. 

ftoat of tiMi wtuAim hm<m tmvm^lea heterosis flor 

•arlloMs^«tolI« ia « fow stadias# h«t«oaeis sor l^tftaeis WM 

a%fl«rv«d. a«9«l and Kld« <4936} oteerwd hatssosls for 

dsqrs to tXtftuxlm la Fĵ  hjrbclds. K^lclsAl (1»91) npojetod 

that ths n e s t hvewmtiag t laa aad aarUaaBa mm gaaarally 

toima l a t«st of tha axoss^s thaa tt)«t of pasaots • Daskaloff 

C1937) aotlgaa that a l l the axossas la his study saciMasad 

thair psoMts in aarlloass^ E a r l l o ^ la OLemerlm MA 

ftttltlag has also baosi raaoaSaa ia hdajal toy D««)caloff 

C1941}* Odlaod and HoU (i948)« Ospiala ^nti Mvlar (19«9)« 

!<iahra (1961) and namaa (1&64), 

B«t)»<-Kldla S l i ^ * (1966) aotlaad aarliaass la tba 

r^ hftkxld of al«K^ a««aty « 1P.Z. i696Sl« Ogaaasyaa (19tl) 

absarvad dortdaaose of aazliaass la axossas ia lAslah tha 

paxaats dlffexad aonqpAxatlvoly l i t t l e fma aA ĥ other. 

â3h«4Kiath«ia (1973) observed toataxosls icut 

earllatst: la eight latarv«iijlatal hyi>eids fsora asoasas 

ia^;^lvlag five pacaats. Oeashav âod P(̂ pO'̂  (1973) observed 

stzoaq hetecovls for earllaties ia e^g plaat hybcids* X#-fi x 

»o»l2 and »o»2 x Daliaatasse. Todk^r (197S) and Kohlaikar 
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(1980) alao mpoKtmA th«t r. brbcUto «l»ii«a •ttrliaae* te 

Ch«dha «ad Sidlw (^962) ^Mervesd « r«2ig« of XAO 

t o ie*62 per aeat nogatlva hotosoals o^«r better partot ior 

ounti&r of d«y« to f l r t t harvest* t i^l le .Pet l l etad Shiad« 

11984) r«port€d 26 #7 per 9««t of e l l ttm oxoesee veee 

• i e n i f i s e a t l r aexlXer thmk t twir tetter pecvote* S I A M eos 

c:!t)«dlli« f 1985) reported three sroesee to be •erU.er to t̂ NrfLr 

«id 4MKS batter pd£eat«» ^haticeralth ood ano Ci990) eXiio 

•toMniea earUame in three sroetee o ^ r the bent piun»t« 

y.ow>tfer» (^«fie0yttii (1971} reported th«t in eot» of 

the 9Coese9« r^e eere toternnediet* tjetiwea the pexeote* 

Hlte l S& «!• 11976)* n«lehit»s»^iea (1961) «id C»i«dha g^ ^ « 

{1990 b) failed to 9ot heteroele for eerllneee la briajal , 

2.4.2 fr^% Yl'^iA m nn% 

HybKld vioour £or f n i l t rXmlA per pieot hee been 

reported ttf muf woxScece (K«9clsAl« 193C« 193If ^iWlc«tarad«Bl# 

19461 f>«2 aoS ^liigh* 1949f Ootoh, 19S2f mehc^ft, 1961f ronoohl* 

1963 f Raam« 1964 f Tlvarl* 1966» B«ha«i:ldia S&jl«# 1»6&» 

Th l̂oar 2^ j|j^,« I966i sx i i i e t t l «»iid BruaeU4« i970« SaoeeKol^ 

^ i | l . , 19721 L a l g i J i l . * 19741 DharmegroMda, l975f 

0^aA«ivaa« 1976 «od Popowe ^ j|^.« 1976)* Hie heteroele ia 

theee ettidiee ceased fsoa 8.0C to 112»97 per seat fymt the ir 
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Alogfe s^ j ^ . (1978) nportcd idd* rmiqm of 

xomim la th«ir 8tudi«i with «i9^t pAseats Md 20 r^«« 

MMEiflit̂ n tmUtwomlm w«i i06««7 p»r owit envr tetter s»»K«ot la 

tb# atom ;i«l S 3c Vvmm i%irpte Zhtmtmtm Th« hetexoaiJi ior 

fn i i t yl«ld tMw «]«o liMa smpottmA l9f nhmikhms ^ j|^*(ttaO)« 

K0l)ifl9c«r (1980)* aM«li 21̂  j | . , 11981), JsMtoc s i J&.C1961)« 

Dixit ^^* (i982)« K«aS«iw«8y H ^ * (1983) MA B«I«{Oh«B 

S ^ J I . (1983). 

2b«dh« And niAlitt (1962) cvort«l « r«i9« of 6^0 

to 142*19 per snoet h«t«xnsi« o«9r bettor p«uc«at in 19 oi tho 

21 3soo««»« PtttU and ShiUfdki (1984) oteomod s iga i i i s c i t 

9o>itiv« h«k«zo«is in mrnnf asossM* SidhM m̂d Ch«ai)« (198S) 

f«p»rt«d • m»9« of 7*42 to 4S*7l pwr oaat hotoroeis ovmt 

tetter pereat* Diacit eoS Owtem (1987) eleo reported 

•i<iaiCl3eiit heteroeie ot«r the teet perei^ i a iaar 9«ieeee« 

Chedhtt t l j | |« (1990b) etedied h e t e m i * ia a 

eevea peteot half dial lal for tmo eeeeons. imo hfhnOB 

showed positive si^aifi^aat beteroeis onar batter per^tt 

i a botfa eaai< 

2«4.3 n^n^r of fff l ly ffjf n*m, 

l a saverel of the stadiee eo far xaported, 

heteseeie wee ea the pcwitive eida (tfagei «ad Kida, l926f 

X.aati3«a ^ §^^0 1936« Koaoabi* I963f Râ aea, 49641 Tiw«£i# 

19681 Ohaadbaxy, 19669 Jedhav« 19679 Baba-Cldia £ | j ^ . , 19669 
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ii: s^ jl.«# X968I mairmm mi& ^ukliija (1973)*^UIiiMa4iUMn« 

I9lif h9l SS; Ji*# 197% i t0i3kar« lt75i Pogô ya e | ^,.^ I»t6f 

1982f Dixit St M*« ^9^2' IHa«»mĉ .#a ^ j | *# 1983 ««A Dixit 

•ad QtrntiUm, 1987) for th« 3ti«s«3t«r* 

i3iadhi« and SlSIm (1983) ebieriMd « r«ag« of l*t8 

to 178.ftS par 3@tit tMitoxxMila ovur bottor Pttxoat 1A 11 of tho 

21 9tmmm vtiiaiod. siail«siir» Dixit «ad G«tit«a (i9«7> 

t»pO)rt«a « £a»?e of 3*80 to 80*1 p»r soot boieswila OIFBT 

bettor pftjront* Sh«ik«c»lo^* «ad fMo Cl990> olaiox«o8 mMtakUf* 

sorit po9ltli0O hetero»ia ovor l»tt«ir pftveot la flvo osoMtoi 

for tbo ottt̂ aber of fxultln'? hem^tm* 

2«4.8 y^H^ h^t\ 

Tbo ii«iilf«9t«tloQ Of tvotoxoois ior ploot tsolglit 

hm boon copoctod hf mmy motkmM (K«klaNkl» 4931ff odXaid ««d 

noi l , i948t ^shro, I9cif mmm, i964t 71««n« I988t ttMiaar 

cj^ â *« i968f m«iMo«th«i« 19731 9ot04r maA BUtgK 1978 «ad 

siA9to §ĵ  J^»# 1978}• 

11)«lettt jjî  j ^ . (1968) obiorved «i laoco«ood bolgbt o i 

9^ hfk^siaa whlah vttxlodi fxora ao.l to 43*9 per omt over tbo 

848 pairoatal vAJksos* 9&tmr «ii8 ^logh (1974) obvervied ••l*!^ 

to 19*6 ma - I L U to 23*49 pĉ r aoAt of hotoroolo la tho f^a 

o^er thoir bettor «od mA pa£«otal ^Imm, roffpoativoly* 

Singh ^ ^m (1978} also zoportod sltvilttr oMgaltuao iO«7 to 

23*7 per 3«ot> of h«tocQ«le ovor oiKtm: psroot* 
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Chodha «iid ^idhtt (i9iii2) s«post«d * r<»4Q« of i*2» 

to 90*32 i»r 9«at hetoxooi* oipor l»tt«r pavrnt la iS aSD»9«*. 

mdlHi amS Ouidlui (i9&$) <»ikmmvmOi « rAogo o i 4«9i to 23«64 

p«ff 3«iit h«t«xo«i» onor b«tt«r PM«at* 3h«aii« f | j | « ( 4990b} 

ceportoiS 9lgalfi3«»t posltlvo lustovoitis ovwr liettor pttxwaft 

l a UIJIO of the 21 axossca gxmn iji tiio •OMKXMI* Sl)4alc«v*l#) 

•ad Rao C1990) oteorvod algaicisaat poeltAvs hotanioio la 

fllW Of ttlO 19 3CQM0S. 

2 ^ 3 p îfî  »pyfia 

9ol «i»a SiA9h (1946) ciportod hetoro«i« tor plant 

9pco«d (10*3 to 6S«C p»r 2Wit) ovor tbo aoia of the pa^antt* 

SaporiocitT of r^ hyhcLdc of bc&ajol ovor tholr paxant* ia 

xaspoat Of •pxaad of the plant has also been reported ^ 

m.shra (19«1)» Jadhav (l»e7}« Rajaiidcharan (1970), Todkar 

C197S} and Cheah e^ a^« (1961) and ShvikaraXah and Rao C1990)* 

2*4*d att'ttier of branahea 

Nigai and Kida (1926) aotloeiS hetocosia for minber 

of hcma^»n. Pal aiid sjgy;^ (1946) olvierved heteroeis for 

attater of bcanafhes fxom •3*2 to dS.t per seat anS •««9 to 

S4»4 par oent over aid p^xaot and superior parents* respe* 

stimilT. ^ahra (1961) teaoudad naMdiaiia inareaise In the 

naniser of branahai in hybcids ap to 41*6 per aeat over malo 

parent maa 39.6 per sent over fe<nale parent* 
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B«ttti»ii» for iitt̂ Mir of braa^)ei tm also 

svpoftod hf 99AYm^ (1967), Ih^ms ^ « | . ( IMSh 

RmSmvikmrm Cl9t0), rumahmm ma "^Odiljm Ci973}« To«t«r 

( l9 tS ) , :!baatM «aS <lidl« (4962) and Balaiaobaa «^ j^.CiS»83)* 

r«tU aaa nkiode ( i tM) svyortod U . 3 aoS 4C«0 

por 9«ttt of aoosses £oc pdsaasy «ii[S •<tiaad*iy teac^lMMi* 

jro«po3tivoly wliiah •howad iil9itf.fl2«it tM»te«M4«* Slagl} 

aftd KlifMir (19^) oteorvad hetexoB:»itio8i« Sot nû d̂ber of 

braool̂ oii IA Qwaaaea !>it9« ^cp l* Ĉ aatftoxr A fL «al 1̂ 1̂  « s«&»S • 

Ch«dh« j ^ jŷ « 11990b} oteociptd ac9«tlyo ^crtoxoaUi 

0««r b»ttojc pannt i a majority of axoenm for ŝ rimazy brao* 

3h«9 in tMO 8«asoaa ̂  i^'lle t̂vaii3(ar<a.«r' lad ano (19901 nqpoî toil 

9l9aiii>a«it P09lt4v« t'it^mxoBiM ovwr bct%«r paraot l a iliM 

srossas for iw âber of fxultlog brauaitov* 

2 •4*7 A^ytqf | | i ^ | m^P% 

!̂ «v¥oral wodtexs bawa aotXaad hetei^saiji for fmiit 

vo&ght (Latttl9«a igĵ  aj^., 1936f Q»toh« 19S3f ittJibra* l96lf 

aod R««a«« 1964 ) • Jadbair (1967) obaoirvod )t^«ro«ia for 

tbo aipvsaejo woligtit of fxult waa batwaa «9II«01 aad 44*86 w^ 

aeat. TbUmr £|̂  j | | . (1968)« Raadbawa «idl ^̂ lOcblJa C1973)« 

^ahtfaoathaa (1973), lodkar (1975) aiidi ^ t a i j ^ j | . (1976) 

alao sofoirtad appro3l<»bXa h«toca»4a for tl^a oharaator* 

Ctiadha aad sidhti ( 19^) obaervad a al^i^fi^aat 

b«%«eoel8 ovor batter poceot la fkvm out of 21 Fĵ a* siaba 
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dod 2h«Ah« <i98S) empartmA m r*as^ of 3«TI to 67*19 p»r 

9«ot h«t*xa«is ov«r better pereot to IS r^«« S4flll%ny, 

Dixit aoA Ooiitem (1967) seport«3 « S«ii9« of • •7 to 46«« 

3«Qt h«t«£O0i« over better pezent l a 10 W^» ChedtMi |fc e^. 

(i990b> otai«nMd sigaiflseat iiegM:iiei iMteraeie for wmcmtm 

f Aiit iMiight owr better p^cent ia mejodty o< the 

iA two 

3.4«6 Faiit leaath end fa i l t o l r ^ 

Jeaiiev (1967} ate^cvBd tMiteraeie for length of 

fnt i t betnesQ •e«92 ôd 29•68 per seat* '̂ 'lehwaoethea (1971) 

and t̂ adker (197S} eleo leporteA eppseQiable heteroele i sr 

f a i i t leagth,while Lei « L ^ <i974} ebiervod hete^oeie ia 

one acoee to the vctent of 16.9 per eecit l^r Xeogtti of f a i i t . 

Jedhev (1967) xepoctea hetecoeia of o l l . a i to S.49 

per seat for fxuit 9icth* itodker (1975) eleo oUei»afl 

heteseeie for 9lcth ot fmlt,while Lei e^ j | . (1974) did aot 

flod eay hetexoeile for the 3her«:!ter la his otudy* 

Chadhe end 'HOhu (1992) oteec^wd heteeosle ia the 

reage of 1*29 to 70 «od 18*10 to 177»37 per seat o<var setter 

pa Mat for fxuit leaath end bceedth of ftitit* eeex:«aitliaily« 

Petll ead Shlade (1984) xapocted elgaii ioeat 

heteroeie ia 6*7 aa3 26*7 per aeat of esoeseA for fa i i t 

leaqth «ad fcult 9icth, respestiiMly. 
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to i2l«60 and 10.44 to 90 p«r 9«i^ h«t«jco«is oiwr tettar 

Pftxwit for fa i i t lell9t^ and bsoatSth of fxult* ceapestl^ittly* 

Howoimr ia tba study of Dixit «ad Oautdm f 1987), only o«« 

of the 30 hybrids h«d poaxtlim hotocoul* ovor iMittor parot^ 

for fxuit l(2Q9th. tioifoiNir* aono of tho axammm abaumA 

hmtm£09%m tor imnXt gi^^th* 

2*4•• rmi t doaglty 

CtiiLraaQaude (il^R) neportod Ute bofcercMis for fa i l t 

doiiffity fson •49.C to i42«0f •S7.60 to 174*44 «ad •IBmZt to 

6.IS oner fJtd p«cei»t» better pereot ead bent pft£e»t# eospe-

oti^wly* flit* nelirdftth C 1:̂ 79) did not find heteroele o ^ r 

either a4d paraat or over the better pexeat v»lue». 

^•^•^ ^Wf%qi f̂t̂ ^^Y ^ W 

Selinath (1979) reported a wide seage of hetecosie 

for keeita? <lueXity fxom -32.06 to 40*27 «id <-«6*32 to 

ii0*36 per seot over caid «id better pazeat, sesp^jtively* 

Bl)«r?a«90wda (197S) sepocted the reuse of hetecosie 

from •97 .92 t o U 6 * S 6 , -404»S3 t o 416*42 eiMl 93*19 t o 

439*24 per 3eat over and* better end beit paxeat* ceepeeti* 

vely for oandaer of seads par fcult. Popova £ | j | | . (1974) 

•otiaed appraslabXe hatesoaie for ott̂ iiber of aeada pmt fsoit* 
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SAlisKith C1979) npoctttd a s»agtt ot ti^tejpMis 

between «6i*S7 to 108 «e9 «ad «40«36 to 2S0.S6 per aaat o i i » 

add aaS b«tt«r pannt* mpootliwly for nutebsr of •••AK por 

iiult. 

ftkshro (1.9ft6) sttpoctod an iaacoaso (mnaattm 28 P@r 

aoot) 4a tot«l voUds 4a •ooia hfhsXOs tb«a ia paroats* 

l.oifOT«tr# thero «•§ ao niaxicod aiffoJDaaoe ia total augaxa 

batwaaa pax«at9 «ad W^ hfhgXda la bcUsial. 

'̂̂ "^y* £^ J l* C1984} TOportad that aoote of tha 

ttybsiiS^ •chi.liitad s iga l i lamt liatejcoaia ovar atiparior aad 

b««t pairaat for dry .'a»ttar. WXvm bybeUto ahoifad pnaitlva 

heteroiiji oimr aupedor pataat for total 9VQ9tm ârtilaft) imriad 

fCQ» 0*40 to 8.M par o»it« Wo tiybdds aâ âl̂ r, UidhjUaa 

Loaal laeg x Mk 112 amS vmamtm (Wmt » P9h ahcatad pooltl^a 

hatafoala owar bast pasaat. 

^Im^ H î *̂ (^988) cspoEtad a raaga fiore 6*S1 to 

6«7T par oaot dcy mattar ia froita of i ^ h t paxaata, i^tite 

thalr 2rs bfbcid'9 raogiKl from 6*23 to 8î >6 par 3«»«b dsy 

mutUir* Csade protala eaagad frosa 0*91 to 1«11 par a«at 

aad 0*92 to 1,10 par 3«at ia paxaat9 aad hfbtk&a, xarpaoti-

valy* total phaaoU p̂axiad tmm 110,06 to 143*24 '^ par 

100 q aad 101 to 162 .^ aq pes 100 9 fnah fcalta ia paxaata 

aad I$yb£ftd9« raspaotivaly ia bciajal* 
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yiMld go^ivoamata hmmt hmn smpoctmA hf many MoOtmxm ia 

bclAj«l« Wmm wodcssi h^im tmpottm& hwkmta&im for icuit 

quality pftsacx«tai9 Uke fxuit density, Xiaspiag quality 

ladaK, aaad wslght Par fxult* dcy «itt«e^# tatal aagan* 

tota l phaaols aod snida piotaia* ttw laformfttlm la slnul* 

taoeous Iraprovennuit of yield aloag altt) dlf£ei»at fjcult 

qaallty pkraoetaxs wi l l b» aseful la liybxiaa for Ita fttctfear 

aaploltatloa* 

3»S qaaa aatioa agd aoofatalacr •talllty 

tlia m^fedty of tba otttds :^)ara^ax» aca 90if«£a«l 

by polyqeoes «ad study of lahodtaEi^M of ttMwa sdiaraateni 

1« Importaat to ipemrtala the gaoatla bwla. /ysmg tlia 

aavaral faioostHsal methods, tha dla l la l «aaly»la Is widaly 

asnployad la tho study of lal»sclta»aa of :n«tcia txalts* Tha 

d l « l l a l nathod Is tioxa scqphiatlatttad to analui^a gauatls 

aapaat* ada^uataly la oae g«oecatle» ^od uoaffeatad tay 

•egxagatloa and llidc«ga. I t i s also usafttl l a tmmutiaa 

hybdd psrforraaac aod gisHftla ac^<ltaot»«s of pftxaats* 

rtm dlalUil aoalysla tasluiicnia la whl^i a aoapleta 

se t of Fĵ  hybrids lacrludliig paxaats aad/or xaalpcooals mim 

used, ynm flr»t peopMiad by Jlolcs and Hsyr.̂ a Ci9S3). Later, 

o n i f l a ? (19S6a) suggested two other aodlflad dlal lal nist^oda 

vhlah loaladed a set of F^ hybxld oaly. 
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Ofiffiiigp (i9S6ft} if^tA—a adt io f t l l y tlw aoaaept 

o f 90>iftiaim «l ) lUty «id 3cxi9liiaod th«^ iihm « 9wst of lal»aei 

Ua«B is used iA « d l a l l e l sroaslag «yat«{Q» • g«a«tia ii^^x^ 

px«t«tioa in trntrm of qu«atltativi» iniiecitcnao iM nate po» 

M l b l « taf tfm tmait th«t ttie «i«ly«i« im osaUy « •g4Mat«P 

sonCidLiiiî  atilXity «i«ly«l«* n i w * tfco g a n t t a fKoperti.es of 

a ai1»ioid iadiviaaal naf I M xagasdad an a amUsLaatioa of tlio 

9«aetl9 pKopertXes of tlia tifo g^rfietas «hlal) unita to §agm 

thm iadlifiaaal« tlia avara^o perforiaaaaa of osali siagla 

aceas ptoqetof is tooleaa ifrt;o sonrooaii^ caiatiag to g«a«E«l 

9o^)faiiiiii9 ^ a i l i t y (laaia affests) And apaaifi? aonibiaiae 

a i i i l i t r i i a t a e ^ t i o o s ) , aaauntiag « CixaA tiodal* i a a d i a l l a l 

aioaa aoaiyaio* Oaoaral ac^sttiiiiiag aisii ity (gaa) ia aon» 

poaaa of a d t f i t i ^ effects as « a l l m addlti^a x additiva typa 

of €a9lstaais« alMfvaa* apasif ia aoaialaiag ab i l i t y (aaa) 

iavoliFaa both dk>^ia«»3e aoft apistasia (Oxiffiatl* i9f6to)* Ttm 

parfBrra«use of a aiagla szoas saa taa ai«auately pcadiateS 

oa tba basis o f gaosxal aeatiiaia? aiaii ity i f aaa laaan s^aea 

ia aot si^uif isai i t* oa the i^aatraxy* tha sigoiflaaoaa of 

a9« naaa squaras detarrioes tha lapoctaiiaa of iataraatlooa 

i a tha parfornaosa of siagla aioas psogaay. ftka l itactttura 

pertdialag to qm*9 datioos aad aon^sliiifig a ^ l l t y i a bcLaJal 

i a praseatad baloM. 

RaosaijeoU s | a;^. f 1972) obsarvod afi istatia 

a f faata ior data to aathosia* plaat haight aad airl laaaa of 

oMtucity in a a ia v^triety r^ aad r2 d i a l l a l atamn aaalyala 

http://fKoperti.es
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bf nmrma*m method• Ttw dortdaanse mtXamtm ior fnalt 

Yi»i£i per plaqt maA syadhxoof of g^vmaiag wece 0«73 «MI 0«eO# 

for 93^ «od *; 3^ in F^ aad 2̂ 9«aor«Uoni of • mm» 'McLety 

aiiollot for «11 tfeo •&» alHtfiotoza stodlMl. Afiftitiire gooo 

oatioo wds obsorvad for d«y9 to floHesiag, plant height* 

att̂ ^̂ or of imxt» per plmA, ubilo aoa^Additlip* 9®a« ^stioa 

»«• prsdonto«£it for yxeia per pUot ma fnt i t 9icth i a r^ 

«ad Fj 9«tt«r«tioiii. Maater of fraits pex pl«ot wlmwofl ooro 

proootiiiaod ^psUtatio gene ^stloo ia f j 9«i«ration* Mono of 

tt>o r«r?iî <f and hybrid!* wsxm good for oU tho att«r«ot«r»* 

tmmr maa Simh (i974l mmtiUA th«t d^ra to 

floweriogr AOA mitaber of pritaary b£«a:^«i weoi 90%«mcd fay 

aoo-additi^f* 9«oe astioa* iiNLlo lon'jth of f m l t mA diaakOJil^ 

pariiwtor of f m i t weso goiwcaed ^ «ftlitli»o g«i» asticn la a 

S a S di«lla2 ^Mialvnia. BMli addi.ti9a And iv3a*-«dd4t4'«o 

gaoa aatiooa ^ovoroed tho ^iprwsioos of M^^ht of fruits 

por plaot (yiold) «aa pl«at height. 

Lai mad iP«thi9i (1974) oimmttmA i^Dodo^aaaoo of 

«d44ti.̂ M 9mm astloa for a i l shaiaatars ia a 7 a 7 dial lal 

9 X 0 8 8 * Si^tilarly* 0111 ^ J^* (i976) obiarvad pr«dOBAa«aoa 

• f adaitli^ effosts for nost of the ^arasrtaxe etudlad ia a 

s i x variety d ia l l e l «a.tr<wt ro3ipro9«la aod tMdur sagn^atiag 

9aac'rations and baaSc smraat* 
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TUbmx-mQfM^ (19TI} aotioed «dcll.tl^ And aPa^^idSltlim 

•ff«9t« §9r a l l •«9«a ^AC»^e£« stuaiod «iC9»pt £or »m6» pwr 

ixult ia • aide vadety dl«ll4il>» o«er-Hdioittk» îs« ««« oPtimtA 

for seeds pser fcuit* 

ScliMSt«v» «aa B«Jp«L (1977} mtX&aa hl.gh*r «ddi» 

for oaaiber of dsys to ilamerijaq ^^oA pliiat hoight* wlJile tbo 

09fK^it« «os ODtiood for BMnkmt of lupamlios ecbS pl«Bt sppsod* 

Qoaordl «od sposifio sonb&aiii? ability offests wero s i ^ ^ f i * 

9«at ior •H :^mxiitmtm oKoopt for the attmber <^ a«y9 to 

flowsnati* Cfossos vltfi lii^t) spesifio aoiaisijilac flisilltr 

•ff03ts tomSoA to bo tlioso vhooo ponats h^ qood gonoral 

ooittibLoiiv? ability* 

>^|«y Sm2^* ii976«> obsorpod sltmifioaat 9s« ̂ oA 

«3« 9«£i«a3«t ia « 6 X • <tt«liol oaalysio for a l l tho four 

sbarasrtecs studiod. The magaitiado of 99a vadaaoo wm 

hi^hor tl'.aa «3« ^ociaaoo iadisatiag tlio gn^^ator in^rtaaao 

of additî N» geoo a^tioa. 

tSiaq^ St aX* < 1978} olioervod paroats T̂ « T^ aad 

ViMia furplo loog to be good oo^nbiaoss for yield «Eid oaxliaeeo 

ia 15 X 4 ,liao x testor, 

Oharnô owda fj^ j ^ . (1979a) reported partial 

4taMlaiaa3e for a l l s^.arastexs aKsei^ aaifaer of seeds per fzuit 

irtiial} was ovexdoadaaat ia 9 x 9 d i^l le l «aaly«is« ftiktakeshi 
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had good go* offsat for ylold and d«y« to fl<Nr«ciag« «tillo 

AsScAxuntnar bod good goo offoot ft>r ylold* oniBtot̂ r of fsolts* 

f m i t (feosity ««id tmvataBX of soods i>or fsnit* 

siagi) £ l ^ * (1979) foroxtod tbo pndomaooa^ of 

aoo-odditive gooo ttstioo for d«y« to flavoring* mi'̂ twr of 

fruits per bcoaoh, fruit tiolght and y i^d por plsat botih ia 

Fî  ood r2« for fruit glzth and fruit atapo index* additi^w 

goaetio vorionoo vao lasgor than aoo-additivo geti«tia varlaooo 

ia lioth goooitttiooa ia f rootiooal diaUol iavoXvlag 20 

•^roota* 90 Fĵ  aod 90 Fj* l^mm Fttrplo cluster* B9L and Rta* 

Purpio Long viaro found to bo good gooacoX ooodaiaora dor fruit 

y io ld . 

siiNt ^ j | . (1980) ootiaod that hoth «dditivo ood 

domioaat gooo off«sta «ero inqportant for fruit yiold por 

plaot, fruit length* and daya to fXoifoclag. îdditî ye goao 

offo3t!i vera mora iiarortaat than dootAaot qenm mt§maitm for 

f iu i t mtofaer* fruit weight aod fruit girth. 

fihtttaai £ 1 ^ « (198C) aotiood both adtSitiira «od 

oon-additivo geaa efforts for a i l tho dharaators ia study 

witb 6 x 6 half d i a l l e l . iloa-«dd!itiva gooa of foots «iaBa 

pigadouOaaot for fruit yiold per plant• Fuse Rirple loog* 

Br 112 and ^fthey ^easm th« b«9t gaaoral aooMaart for noot 

aharastar^. The oroesea ?t$L x R 34* l ^ a Kraatl x Auatay 

and Br 112 x *̂ «t*26 «ora v»lU: high eaa valuofi for yield* 
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Joaedcr ig^ a l - (1981) ootiaed <SoaiA«s3« effaoti 

taor« tb«i a d d l t l ^ • f f M t s for oMt sharaatecs l a « study 

of fl'vv 9iii9io axossed wlUi tl)«ir p«r«iit9» r2« BC|̂  «ad S ^ 

• t two lo3atioiM« DiipU3«t« e p l s t M i s vas S M A f6r « U 

3h«r«3t«S9 • Tt.«X JK JapMi, showsS hlgNnt |}i«t#»Q«la for 

yl«Id «t both l03«l i . t i«v. 

BorUc^r 2^ jJ^. (i^ei.) oJMorved pc«do?aia«a3« of 

addit ive 9«a»ti9 af fests for f a i i t yX^M p»r pUttt« plant 

lwAgl>t and OMflftfctr of braoaraa par plaat l a a 4 » 4 d laUal* 

Ylald par plaat w â alao laflueaaad bgr aoa«*addltliM affeata* 

« M l a * l̂iigh ^ « ! • (1961) xepoctad high spes l f la 9oafalalag 

ah l l l tT lyarlaasas for a l l tha vavaa 3har«atasi studlad l a 

1$ l l aa X 4 taatar aaalvala* Four ssosaaa liad a l g a l i l 3 « i t 

• sa affects Sor y ie ld pur plant* 

Z>lxlt g^ ^m (1982) ootlaad highly algolU^aat 

dlffar«st9»t for gsa and saa for all. aliaraataiff^ aKoapt 

fxult laae^th «ad fruit girth for aaa* <lanaral ^orntolaliig 

ai:dLllt7 affacets waca <7Xoatar than 90% for a l l dharaotasi. 

i^'^a Purpln i^vi* fli^* "̂ ^̂  «od Aashay naca tha bnat gaaaral 

::<yntain<̂ r« for mamt ^.araatats* TUM beat apaslf lo 3on&4aa-» 

t4oaa vara Pvi, x #«»hay« Br 112 x R 94* Pli4 a s^tsa Kzaati, 

1^4 X ^16 aod i>l?4 X Anshay for to ta l ylald* 

Singh sSk S^* (1982) rapoztad that over-do^r^aaooa 

playad a :aajor part l a tha f»a l£^tat loa of hatacoals foUowad 

by part ia l doralnaaaa in flva top ylaldlag avossas* *.axla«tai 

hataroaia ym» 140.19 per aaot l a PPL x 5317 for y i e l d . 
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•ddltlipc 9«aB •ffegts ps«aorqia*t«d for Ixult iieii9ht» iil)ll« 

donOoAaae aafi dupllsat^ «pi»t«8is «•£• (ao0t Isaport^mt ter lOM* 

aamr of fmlts «ad faULt yl*ld p»r plant lar 'iK goasration 

vm/m •aaXyBim for v o ssoBn^m* 

Dixit SI al« (1984) iioti>8«d iRVOXtaase of both 

•ddltivo «od iiai»-*<t4ditli»« g«»0 astloa for fa i l t ylfOd por 

pl«i t , nntttier of f suits por pi«At MA plant hniglit* AdOitivo 

<f«Mi aoticRi w«i infort4nt for fcuit length* fzuit aicauriifo* 

r«a3e dad «Mig)^ of fruit la 8 x 6 b«if d ia i la l aaaXysit* 

Partial donAottsse ww' obaenad for a l l ohacastesa* axoagit 

for fruit yield per plant and plant hel9^.t %fhî  wens ooatso* 

Had bf aipar-doti4a«MA3e and aomplete d̂ nmauianae. 

siada and Putil (1961) based on tl^air study «itb 

S linaa * 3 testeza* ofcaervad aigfeifioant wftrianoe for al l 

abaraatexs due to fe^ala* niala aad fatala « -imlm iateraat^ona 

ofc^ept Cor priaaxy and 9eoood«»ry bcaaabea asong paraate* and 

pdmaxy braa^Nw anoogi asoeaee. Aasam ieaale parants* ludca 

KaauoNdcar had high gsa affesta for nurttier 9t fnaite par 

plant # fxuit lengtb aoA fnait yield par plant* Astanq malee, 

MMd Kraoti had hi^^ goa eftesta for pliant height* fruit 

Iflogth and fruit yiald par plant* 

Patil and ^^hiade (l9eS} aotioed highly sigaifiaaat 

vanaaaan daa to o ^ and »2A for a l l the shara^ter? in a 

7 x 7 h«lf dial lal aaalyexa. thm pradonilaaasK oi additiva 
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9«a» asUaa tim observed for plant holgtit* onaber of pcio* 

mftry br«i9h«9» iwnlier of •eoood^iry br«03l)es« f m i t leagtli« 

fruit glrth« f m i t ttoight Aoa fsalt yield OKaept pl«at speood* 

1t» 934 effost* ikiidi^tocS tiMit aotto of tbo i^smta wm « good 

gowr^l acHAhliier tor oi l tho sttoioator*. 

t>«liiy« fj^ j ; ^ . C ides} ohiMwii nloalfla^nt voainoo 

duo to aoA ood n2A for o i l the ^iiocootexo ia o otudy la^^ol.-

viag 10 l lao « 4 totter ^Offtlyalo. P^xxtoikM HaAhlmtm Uiool 

Ioa<3, Pu«a KrAoti < ^ }« PPL sod Hit (^ ) b«d high QSA for 

no'vt of Û .« ::d^raster9. CTfoss n«I.i»l x BA 112 OKlJJak̂ id 

hl<^i04t «s« for totftl y ie ld . 

Q»9Ao*t̂  m& fledelagorl (1966) notXsed sigiyLfl^oat 

«dditiv«» dcya^aaase and opl'^tetla gene of feats for day* to 

f loar^r, pl^at Iieii9^t, attitAior of fruits pier pliiGit« fsult 

lea9th« fruit tacoadtli aod fruit yield per plont in a olx 

tiaaaratloa aaalyeis la^olvlaqr ooa oroas. 

}f:ur9mr aad Rar. (1M7) ootloed prodoiiiLaaaae of 

^ a i t i v a gaoetia v^rlaase for ffix yield ralataa aad PNMOIO* 

Qisal traits eod aoii-AdSitlim gaaatia variaaae for eftrty and 

total fxuit yield pĉ r plaat la « fi x 6 helf dlal la l .oelyela. 

Pttoa ?V)rple Loâ gr, ^P'# ^aat '̂ arorat eod 13 vara the hm% 

geooral sot^tAjgrn^ â aot̂  tt-a parents» 

Polloida? graft^la^il aaalyei* of a 9 x 9 tialf 

d la l lo l , Ht^h^ aod }a<}de (1967) revealed partial t̂onftnaase 
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for oasOser of fxults pst pl«at# fzult leiigtb« fxuit dlAmetor, 

•Nipe iAd«K, ddy9 to fruiUAr? «nd pl<ua bought* hc««vgr« 

aonqplote dondiMEi3« HM otaMrwd tor d̂ iys to floweirifig «aid 

o-ver»do<74.o*ii3e for yimld* A ooaipl«n«atAcy type of epi* 

•tMiiJi wm shoim for pl«at hoi^lst* 

Siaqh and lUt*l (1968) £#ipe«lea a0a«-«dd4t4iro 9«i» 

•stioQ for d«f9 to floiNiriag* plant t^ight mnA fni l t ylold 

per pl«ot ia 4 12 pttsoat r^alf di.«IJUa aMlysUi. 

Steeili #fia maftr Clttsa) oteerved highly fiigiil.fl.3ttiit 

vaci«A3«i for 99* mfi «o« for pl«iit h«dLght# aatkmt of 

fruit* por \oqt fn i i t l«i9th, anitter of fziilts par pUat 

«aS yloJd por pX«it «ico«pt ma rater of pcinttxy brftiaaiMB in 

flipo psno.hAlf dl iaioi «i«lyai«. Am-X aad ?•& 5 «es» good 

goaoral oombiaocsi for fruit yfJA mnA PfKi M S « 1 S wm tho 

liost spsaifla aoiTaaiii<iti.ao for yiold. 

C âdh* Aod Hogdo (198B) oteorwid hlgliJLy algalfloAiit 

93« vainaaoo for a l l the 3li«r«9t«ri« ^%n«A3« duo to so* 

«M siQiilflaeat for yiold per plant« shape iad«K, onnter of 

fruits ptr plaat* fsult length •oA plaot height, m a l e aon» 

•l^mlflsaiit «oa effects were obierved §ar fsult d l m t e r * 

days to floweriag aod fsultlog* M \tmm tiN» bast geoerAl 

9oakAu<ex for rgaoy ^eraotecv in'sUiAiaq yield,while 

^ I t X V"^ w«9 the heat oroee oontiliHitloa ft>r y ie ld . 

Chafihe and nhnraa (1M9) vevealea dupilsAte 

epUtnila for fntlt miAtibnr per plant and fruit ylnld per 
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plant in • six 9«a«r«tioa «a«Xv«l« of tSMo owammm • Kuatr 

«ad Rem (i989) r«port«d Infortm^* of totb •ddi.tivo «aA iioo-> 

«dditi«o sortfxMieats for plaot hoigbt* oiiniwr of fxult* pur 

plaat «ieS fxuit woi^ht in six paroiit tfialloi aoftlysis* 

Fa«« rr«ati# 8habaii«s«ax>î  aod rooojiwiCNi «i qood qea«cal 

jawMiiwr for raost ahacastorv* thm Pn.x MitbiiMaifAX^ aofl 

other flour SSOMOS woni good spealfls oQKat4w»t2oas for i co i t 

ylold por pl«it ia oiight p*c«it h«Xf dlal lol analyola* 

Etnploylag the roethod of mix 9«ner«tioa aeuo d4Mt» 

ly«ia« s i a ^ dod «%ai (i990) 0lKNfod ttm iiapoxtttaao of ^dditlno 

9«ao «3tioa for yiold pnr plant, oumter of fntitt par plant 

and fHk&t lAQ t̂h ia SKcas IDX. x PPW «^4J« dooloaooo 9«oo 

astiOQ plaqfod a major solo in th« mtj^emmioa of a l l cthara<» 

atoics in 3X099 Erangace x PIPIM. 

Shadha eĵ  j^m (1990*} atudlod th« iahedtanse of 

9lT3oalkaloid«« total phanol^ aod ortho-dlhydxoqr phaaoli by 

•nalyoin^ s ix goaeratlon ns«n in two aionnn** AAflitiwn 

• f fost «Mce moro iapoctaat for glyooaZkAloite* OoHlamoo 

•ff03t WW irqportdot for ortho-ditydroKy phnaols in 

Mmaiwli X Par ti«-9« while epi^taais wae pzedk>i-:̂ «at in 

PPL X Pb. 3i«iilcila» segati^ie aASitî PO x dondaaaae typp 

of interaatioMi unco ohtrntmA for total pleools ia 

Atmamali x PBr 91*I acoaa. While both additive mad oO»» 

additive gane astiooa were i^vortant in osoaa PPI* x rh, "hiii^rll" 
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for t o t « l ph«aols* ^r30«Xk«ladd sonteat in thaic study 

wta not «9803iat«d with tA,ttttcaes9« «Nim«p» teth bltt«£»4Mi0 

and dlsaolortitikoo ia9<««««dl wiUi iaanNMtia^ persMMitag* of 

t o t « l ptisaolM, 

^%r»a ( i t t i ) xovoaled tb« iiapojctanoo of both iiddl-

ti^w «{id aaa'>ddlt4v 30««3oa«Qt» of gonotls 9iftci4nao i a tbo 

oacprMsioa of dcy »»tt«r «od pxotoia soatoat i n • 6 x 6 h«lf 

aidlXol of lislAJal. ifiuiMtijem PPL, i9 dad I>8 aontdbutod 

« lAago minhmr of £avour«bIe alloliM fl»r pzotolii aaat«at;irt)ll« 

filS «a9 T9 « • £ • tho best '?«aoraI aoKitnog lor dry mt^tter 

3oat«at« 

^MMttt f^ J I * Cit9i} revo«iod p£«do;iiia«i3e of 

Addltiiw tone aatloa for an'^ter of f suits per alias tor and 

y i o l d . ilQa-«»ddltlvo qtm» •stlott ««i pradonda^ot for plant 

ô&<l̂ t« pl4>at spcead* oisiier of f citita pax pl«ttt« oarly 

flow«.riaq oad fnait iiol^ht i n 7 l lao x 2 tostor aaaXysis, 

Kclshoaacatl i03«l v«" good geooiral aoftls&iior fior Irxiit voight 

and y i o l d . 

LMiai»do f^ a^. ( i t9a ) olisorvod voriat&OA IA 

of feats fsom QJCOSS to sross 4a a flipo acoosos SXK goooratloo 

maaa aoalyals for fnalt nu-̂ iberf fxult ifoioht and fxuit ylold 

per piaot* Thm pnidoaiii»*a3o of addltliMi qmam feff«3ts wiro 

obsorvad for fxui.t autiibsr ^od fsult %»eight« «hi lo y ie ld p^r 

Plsot SKhlbltod ad<llitl.v« leno o f i so t s* Tho oo«-afiooeitts of 

addltXvo X dmniaoaoo aaS dom&aaoao x doniaaooo a l so playod 

an import«tit cole for this al^-araator* 
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f6r fi«]d «ad i t s aonq?ofieat9 W âaay nofk^n thxough 41.f£•<«» 

•at t«3liiii<7ues ia « vet o£ a i f tecaat iMkxlatlM • Ti)« 

Pot«Bti«l pAtvats ttad 3xm««a «•<• sapoeted for ylald dad 

i t s 9onnpc3a«ata for irapxotî neat of yield ia bcLajal* Howovar* 

thara van l i t t l a «tta»pt to aUsift tha isaatiss of fni it 

ffttality para?netani. Th^emtojcm^ tha information oa gaaetios 

Of diffacant fruit quality pacametaa and i t s potential 

Pbcants «nd srossas wi l l be useful for itqpcova aat of fruit 

quality alono with yiald la tuelajal. 

2*« lal^gitaaae of gualitativa at^aragtats 

ndcuaaifa Clt64) observed trigania aoatrol of fruitlag 

ttabit (solitary va alusta^ad) in an iatacspeoifio aross 

^^•tM^m ^S2aam 'wlo«>q«ia « sol̂ ^mgi gun^^l,^ ouaal. Hcaiawr. 

tba isoda of iorecitanaa of tba splay VB splaales<9 ooodition 

was not dafiaitaly astablishad. 

Saabandam (1964) olisarvad that farpla hyposotyl 

o^wr qcasB in thrae sxosses wm go'vaxaad ^ a singla doalaaat 

<?ana« ^iaha £^ j ^ . (1966) aotioed an itvidaaoa of liokaga in 

ooupliaii Itiase for ganes of anther t i p and padioal pignaa* 

tatioo and <7eass far leaf vain# a tan and petiola pigi ^cMtatioa 

ia 2̂ Ponil^tion of two iatar-variatal oiosses in briajal* 

Zadepeodent segxaqatioo of aothar t i p piqin^atiaa trooi leaf 

v«la# stam and petiola pi<?:»eotation and of padiaal pigraanta-* 

tion fro^ laaf vaia# stam and petiola pLqmant^tion was motm&» 
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for aathOQiyittla aoloar^tlon in ^gg pl^uit Cl>) tl ime iiia«pMi* 

d«atXy iiihecltwS bai lo oolour ittoes with «i l«i«« la otdmc of 

domladaae ns", •« • . •«*• aad M " * , 'p*, *p* «aA ' l ^ S Y <aiad 

y (2) Aa <letec!4Li>»9 t in stxusrtAio* of th» 4ttath03y«alci ps<odKt9«S 

13) t^ht^AoOmpmaSmat ayatbesls ! • :»MitxDll«3 by ^yyo* in 

th« f tu l t 4Mid **t«* JA the «ithec9* vDvjetittivB t l s s u w h«d 

«a tfMoliite .,ll9l»t cequix«:««it bttt ao8Dll« pigiaeiits «x« 

formed 4a d«tk 14) s«v»r«l diiutlA? (|«<i«i «ore iadi3«t«d« 

• D l l \ «ad •oil^* h«d tl-̂ cwr «ll*l4ia, while *R* aoaspXetely 

iftlilMted fsttlt solour witli no e f f « ; t oa the flower or 

hyp9t9otyl« "Oil* «Hid 'AC* ere per t l e l ly «*ed "Dllj* ^*^ 

'pea* wete 3»nqE>letely ULc^ed. (S) The 90ftt.9{»Bat<»ti.aa geaes 

*4^* Had **^^r* in the fcuit iattacsed shlosoitiyll iormetioa «ad 

irarie^-^ted p«ttem« rmpe3ti*«<ely« 

Hwmmf Reo (1970) olverved nitiaogeaia aoettol c^ 

aoloar on eten^ pet io le , :tAdrlbb flower and fruit* foal t 

8h«i»e 4iad fcultlacr pattern l a t^io vexlet lee* 

Thiitttr i l ^ . ( i969) xepexted two geaee '̂ Oĵ  end 

^^2 for pl«»at aolour la axoas suea Purple loaq x vtiite 

d u s t e r , while oae <3eae '>9^ l a scoes 137 x t i) lte Clue tor 

for pl«ftt aolouc^tloa. Rtrple aoxoll«<» Pa# nee raoaogeol* 

ae l l y dotHaMat over w^4.te «ad gvmm f ieeh lacKkogeolsally 

doattiiaat over white* Pros ease of aii^aea wen ooatrolled 

by a aioqile don^ioaat geoe* Sp* Fruit aaloar was aoatco^ 

l i ed iff donnaaat soniplei^esatary gooes, P «M]d t>, Sa>fli3eBdam 
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^l9M^) ĉ bser̂ Pid sewraX linked gmk»si for purpltt F4g(saot«tli«i 

in m^fimcmt pacts of th« 099 pldot . tite g«tt«» Pli« Al« Pi»» 

Pâ  v», PI, "̂ t «ad a us* ^ooaeaMMl with U>« p&gan»t<»tJuoa of 

tl-^ tiypoaotyl* opisotyi* 2««t« !•«£ aAddb^ leaf raasgio* uppor 

aad Immt ^urfaso of salyx* «athor sutur aod fruit «1tiii« 

rwspesti^vly. ft), Plv l^« PI, nt aoA a «xtt ]iiiic«a« f xialt 

•Itiii aoloiir and f2«9h aolour vera iAhecLt«d iiidepQiid«Bt of 

o*::^ other* 

Cfxr«idtie&L (1973) tepoirted raono^ofiis do:«A«iae for 

t«lljie9<!i* tMiflply lobed leaves (I* ) «MI» iaacMapletely doi^lneat 

over sl i f ihtly lotaed le«««« (1) and fxult oolour 

by a miaqhe pair of alleleii with O^ (green) loaonqpletely 

do:tilA«ot ov«r q^ (tft4te)« 

aaaqrttvvatiy aoS K«d«n«Mft««oastuidar«;̂  (1973) revealed 

that the seedling aoloitr was ^vemed by dupUa^te faatocs 

ee^regatiarr i a the e<itio of I S i i for gceaa and allsduao ia the 

' 2 <»< SSlSISy^ ifllS42i3 «̂ "̂  i^olattta aeloooeaa L« PrlaScled 

aoodltioa «QI pet io le , lea£ eurfase «iad ntma, iaayrved e t y l e 

t i p , aloeter f m i t pattean «iad greea striped iJMit aalour 

Were i^ooogeois dos4o«tiat over aou»px±:itcXm3 soaditioo of 

pe t io l e , leaf surfase and stecB, ereot s t y l e t i p , ooct* 

sluaterlii^ fruit pattern aad purple fruit aolour, re^peatively* 

Bask pBrple aorolla aod ianq fruit ahaqpe SÎ HMES part ia l 

dotnljiaiise over l i^ht purple aorolla aoXour aod round fruit 

shape, respeatively* 
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caxMdhael (19T7} obiervad ttMit couad fsuits tmsm 

90otxDll«d hf a wiaglm donAa«iit T«iie I a }̂ «ad tMix» dooiaaot 

o^mt both loa«9 ov«l and 9hoxrt 09«l fsult trP* (r'^)* osvmu 

fruits were aoattolled by a single gene tl*̂  and w«i purtlaUy 

doRdaeat over white fruit 9*^ the hetexoeygote (</\ia) 

hA^ag green* ODsaia fa t i t . Khite fmi t witli green etripee 

wea 3oat colled ttf « single gene wsn «id w«i dooxinaat o«er 

white fni i t («*••)• 

IHijeri end Khepxe <i9T7) observed thet pirple 

hypoaotyl (Vlqr Phy) and purple stem (Pet Pst) were nnoo« 

geniaelly dwi4n«int over green* Young fruit ^ilour (no 

shading ve purple shading) wie son trolled by use genes* Sbyf 

and ^hf were responsible for mrple shading and l-«liyf 

inhibited expression of *^byr. Pet* Ptiy snd i-ehyf ayipesiefl 

to be linked in the order given* 

Ahftriff and (inhlb il9T9) reported that oolonr of 

leaf and stem and prepense or al^enae of spines on their 

eurfaoen were both ^tonoqeniTally inherited. Purple and 

spiny aonditiott were doi4nant over green and spineless* 

The dihybcid ratio indioated independent assortusnt of the 

genes* 

^ ^ ^ tSk Sk* <^*^) Observed inson|»lete dorsi* 

neaoe of dazic pirple plgneatation over aon-purple* ootaplete 

domLn«ui3« of spiaed s a l ^ over spiaelees* Grooved fruit 

surface wmt oosnpletely doioiaant over snaoth* This al̂ .ara3ter 

was oontsoiled by two losl* The number of loai aontxolling 
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Si!«ibftlk«r aoS liojp* (1980) studied tlw iid}«rit«i9« 

l a stcmm b c t w a Httkt« K«ihi «ad uhlt* Orvaa ia bclajal. 

•̂ loiio^aala iaimxttmkam of spiaes on o t i ^ p«tiole« V«IA «Ad 

lo«f iasisioii ira> obsonred. DiipUaato goiio iat«ca3tlaA 

vafi t«30£d«l ior pl^u^eiitati.oo i o st«BW potio2« «id ip«ia« 

f»i«iot(opi3 gofio astlOQ f»r tlw aimcaatoci a«;nely, 8t«% 

petloio And >̂«ia ooloar m %J«U as for opiaes on ston* 

p9t4oie 4ijid ^mia w«s snsosaed* Tho 4«QpiU3«fcn goan iatar-

«9tion fior plgtnentatixao hm h^m •yitboIxsoA «0 i%t̂  mA 

icltnbal3(ar «ac! ?«>cn (i^Gib) indlo«tea th«t fxult 

•fcftpe y^m ^ontrollod hf fofur genes daBxgB<at«d as ofĵ » 9fb^« 

ofl:^ md ofb^» Obloc^ irult xasoltod fwom UMI pi:<»oii3« 

of cntt of tlMHr«i# tofothor with tun of the other Uixno wlilab 

mppo#aK3 to be d«g^Ii3«ta geafl* la • otos)* beti«een whita 

QffMB X HiaJ«n Oota. 

mk^Ha^l^f end i«»xe ClfCIa) olaeacvod 

bahavlxwr of sii^daelces dharaater. iRte st«a aolour mA 

patioie soJoor ^^axaaters ymtm govamad bgr thcae faatoia 

aod gava 9«gxeg«tioo ir«tlo of 54ilO end S7t7« imipeotJkipaly* 

Laaf aoloor mm q̂pivasaed bsr iomx faatoxs «ad i t gave a 

eegreoation ratio of 162194 ia a vetmm betwaea iKiaMcar Oicmm 

!%9uad aod Ĥ 2i3« Zsoma o^air valyas oi 3*9 par 3«^t aad 

i0.09 per waat vNuem raoosdad betnaea the ieotars of stan 
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30k>ur« petiole soiour and Xeaf golmir* nssp&otivBly. Sini-

Idrlr* fftator o i petiole aolour w«s touad to be linlced ^%h 

thet of the iettf solour ^^ne witt^ « ceao'̂ ada^ktloii velee of 

8»IS per sent* 

"^ce S2( Jl* tl^^'^) olverved {tooogeBls O i l ) 

behaviour of eplaenees ma fntit eoloiir j^erestexe in 

SM3 X, Miaaker Oxeea noitad. St«ra aoloui: «ad flower s i se 

showed tn^eoia iahesitease end gave se9S«iig«itioii la ttm 

ratio of 49il5 aa9 5iii.3« cespecttively* 

^tttil aofl Moc<g (19839) cevteolea t h ^ leaf 9»loiar^ 

aafl leaf ^mia aoloar were eash sootcollea by vto ac^aplemeatary 

qeo<# (9i7 ratio ia F2> la » am&e malfcar Oxeee Rouna x 

raliiiafar Type-2* st^Q solour wee aontcolled by tbree 

jso-nplemeatarf gmmm »ita|̂ » aatbj. and setSj ,̂ while fruit aoloiur 

was also smt soiled by three sosipleaentary cjeaei pfa|̂ * pfl>̂  

and |»fb2* l^rple leaves* le#f v^a« ntvna and f m i t we«e 

dominaat ever <ireea« one of th« geama for euva sK>lour iod 

one o£ the 'waen for fni i t soloer were eash linileed to ooe of . 

the geaes for aoloar of leaf ^yeioa. 

Patil aad 'lore (1983a) observed that leaf vein 

lour was soatrolled b/ two ooaiple.'flaiitasy qetms^ frui t colour* 

fruit e l se acid f m i t eha^ were 3oatrolled by three diff&reat 

genm in ea::̂ . tsme in ftalioapur Type-2 ac <̂ >uc<̂ ti Oota* leaf 

veia solour ««»« Hoiked with fmi t oolour ^oA fxuit else* 

Fruit aise wee liaiKed witt fot i t shape. la oroes raligamr 
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for i««f ^rmia «ad fcult v^'wat^tioa, i cu l t s l s e <uid 9h«p» 

(l»«tl l and ffoc«« 1983b). 

rh«pc« s l M * (1989) c««e«lcd the <|«iietl3 sootxol 

of pl«at h«]aA.t (2 gea«0)« spioyaess of i««v«3 C3 9«oa8)« 

type of I'̂ af flttjcgla (3 9«iv#)tf purplo aolour ot young fjcult 

( 1 9«iM») ooA fi«8h solour (1 gone) in QSMS S.meloi^tm » 

^olomt n iadiauia L* 

Khopre ;g|̂  «I» (1986) c<ev«Mled fflonogoiils soatxoi 

o f pttcple stflm 3atour# vhi lo le«f vela aolour, pirple alMde 

«m young lea^res, 3oxoll« aoXoitr (white or purple) «nd selyx 

aolour (green or purple^ were eeaftt governed by the iatM>» 

es t ion of three or more peiri of non-e l l e l ia genee. 

rhapre e^ j l . (1987b) (Observed d r»tlo of 60 

aluetertlTS m»*3lu»ter l a ^2 *°^ ^ s luoteri lS aon-sluater 

i a t e s t 9Mxm9 ( i ^ ) g«»ier^loas in « oroes of Soleaaa 

melon*tene av. Amedsen ^ i l t e (c»o«>t3l^t«ter) x Soleaura 

Indiaim (a lus ter type) . 

Ith«pc« «1 • ! • (1967e) irevealed thet spined ^e* 

•pineleeo 9t4^m end leevee wexe oontsolled by three oixqple-

mentery ?ene«i of whl:^. eoy two mvit be l a the doiaiaeat 

oonditloa for spines maa r.puked aelvKes ere ooatrolled by 

two aonplennatdry genes «adl aa Inhibitor, e l l dowAnent In 

Solaaittm indlaum end a l l reaesslve In iiiagrlsea iftilte. 
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PXmixMtwopia (j§imat9 wexw mimo 6etm9tmi* Two iiiaepi»d«ttl7 

£«9fRi9i«e i«a«t8« ao« ia 9p4attl«ss stttorattdl dod CMEKI 4a spAiMh* 

lass laaved plaats vara raago—ltela for spiaa le^vm aod 

splaad aalyacas, satipaatlvaly* VMle tao aoa|>l«^eata£y gaaai 

iA spiaalass ataiaaod plaats aasa saspsotibla for spuaad 

aalyxas* 

Tha iahentantsa o£ pigmcatatloa and thomyn^s la 

dlffareot pacts o£ tha pl4Mt was atudiad fay maty aodcaxa. tha 

attmt>er of gmimn dad Its iatarastloas vadad ia tlia axpxassiai 

of tha s«tatt gA^acastar l o dlf faeaat soatouitiQ^ paxaots ia 

gaaaral. Tham vm l i t t l a attais¥»t to a i l s i t tha lahaxi* 

taacre of l̂ tiportaeit quaHt^^lva <;^arastac9 Ilka fruit oo2our» 

spiayaass of 3«»ly9c« fnut mt^^pm «ad fruitio? habit i a 

brlajai* Hoaaver* t^«£a m«ai ao caportfi on <3@am iatar-

aatioos iavol^«d ia tha •cprassioa of s«na aharaatars at 

difteraat datn^opmrnt^l stac|as of plant parts* 



C H A P T E R - I I I 

sni^'irisiHii^iL hWD migiriii(Di>i 



I l l * MArS%2AL AND KEtHCDS 

Th« iavsst igat loc oonslsted of thr^o •xporliii«iits 

to f u l f i l th« sttt objectives* Itie »cperi«ints wttm cooducted 

in the fiolcis of Ute Dap/irtaent of a«BetiC8 and Pleot Breeding, 

Oolloye of Aericalture, university of Agricultural Seieaeee« 

ItiJirwed betwoen 199C aOd 199 2 • 

The objective of t h i s ojqperiaient was to evaluate 

7 i genotypes for variabil ity* genetic s:eraaieters« correlation 

and path analysis in resjpect of IS y ie ld and y ie ld contribu­

ting charectera. thm estlsiatic^ of genetic div«tfsity vas 

based on IS characters and 7S genotypes after excluding one 

hybrid dtrlca itevneet). 

3 .1 .1 Metcrial 

tfie siaterial for t h i s part of ^ e study cosprised 

of 76 brinjal genotypes col lected frosi di f ferent sources 

within India* Ihe particulars of these genotypes are given 

in Table i« fhe exp«risient with 7i genotypes v«s ccMOdaeted 

during kh^rlf 2990*$1 seaoco, the mxp^ximmat wes la id out in 

a randcntised blook design tdLth three replications* R s ingle 

row of 10 h i l l s was planted with spacing of 90 x 75 csi in 

each plot* The othex package of practices followed as per 

University reccasMMstions throughout the crop growth period* 

The crop was groum solely under rainfed conditions. The 

observ«tlons tiere recorded on f ive randoaly selected* ceape* 

t i t i v e plants* 
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Tobltt ! • Otfiotypes studiad in Exp«rl»«Bt Z 

8 1 . SeurcA 

1 Acka Kuiiaiak«r 

a Axk« s i r i i h 

1 Afka Shaal 

4 Hl90« Dorla 

ZBdiaa Xast l t t t ta of liort«fi«Marcii« 
B«0g«lor« (KamatakaJ 

mojabrao Kr iah l Vldyaj^ccth* ^ o l a 
(Kalkaratthtra) 

s 
• 

7 
• 

t 
18 
U 
U 
U 
14 

I t 
l i 
17 
IS 
i f 
ao 
21 
SS 
aa 
a4 
as 
as 
a? 
as 

Ulita MadhaiAiri 
Ibaarad Ko*2 
Bhattrad iic«3 
Taabalwadi Local 
Kigaa Dorla (Tli«) 
Hixki 
Jalgaon Local 
Mcoaa 
Chlkhalgaon-l 
Vaishall 

rW 129-5 
Shakharwadi 

* Mahabalaswar 
aolanoB ijr i t t l 
KritftBa Kati 
ahlxttr-l 
S 249-10 
Kapadn* 
Para Nhito 
Borgaon-1 
W 5«« 
Gota-2 
Kalyanpur T-2 
P-8 

Mahatma Phula Kriahl Vidyapaeth* 
ftahuri (Maharashtra) 

CORtd»« 
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» 

at 

M 
n 
32 

33 
34 
35 
m 
37 
38 
39 
40 
41 
42 
43 
44 
45 
44 
47 
46 

49 
50 
51 

52 
53 
54 

Dody 

Majri Got« 

ItecMra 

ASH*! 

Gar« Local 
whit« Long 
Kraati 
BtfBarM Cr««n 
PBR 91«»1 
Am 1-c 
S-256 
SM-2 
S 25*2 
BB»7 
MPU-1 
1«1*25 
v«liit« Clust«r 
Ct>leBg Local 
Xh«a Sbivatittri 
2MR 12-B 
Ski 76 
Ki^adan«»l 

3« 133 

SK 121 
SK 135 
JanagaA CSslong 

55 Sucya 

54 tl 349612 

Mah«tMa Ftel« Xriahl fidyapooti^ 
Rahari (Kaharachtirti) 

KcnkaD Krlahi vldyap•eft^, dapoli 
(Kaharaahtra) 

Kerala AQrlcultaral Ua^lvaralty«TTlehnr 
(Kerala) 

Cujarath Agricultural uiiivarsity« 
JteOagad (Oujarath) 
Karala Agricultural uaiWrsity* 
Trichur (Kerala) 
university of Agricultural sci«Bc««« 
Charwad (Karnataka) 

CGRtd*. 
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1 

57 

58 
5» 
60 
• 1 
• 2 
• 3 
«4 

§5 
64 
67 
68 
6f 

70 
71 
72 

73 

74 
75 

2 

WGQR l i 2 « e 

Udupi Oulla 
0«kak Local 
llalqiMr Local 
Kali Rawai 
t a i w B Ji«g« 

Mugad Local 
BAnarai! Giant 

S t t i i a t t l Local 
Bttfluty i4i i t« 

Madioa 
Cttylos* 
• lade l eaa ty 
Coipoaittt- l 
Cai^osit«*2 
Vtt«a f a r p l * Long 

Vuaa Kraati 

rusa mtairav 
UttiCtUXS LOC«l 

uaivaxaity of Agricoltural 3cienc««* 
Obarvad 

76 Ark a i:evB««t 

Xadiao Agricultural 8«ii««rGh Xastitut«« 
as«w Dslhi 

univaraity of AQiricalturai sci«Ac««t 
diarwad (i(aniat«k«} 
XacSiaa Znstituta of Horticultural 
Research* BnffHjelora (FarnateJca) 
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Th« following obs«rratl^)8 war* rvcordiid on •acfi 

of th« flT* ccaqp«tltiir« plants s«lacted at riindcn and th« 

treatmant t o t a l s sna avac'ages vera cosqputsd for sach fdot* 

Iha char«ctsrs studlad and t«<Atfilqtt«8 adtoptod to racord tho 

obsonratlons wero as given below* 

3 .1 .2 .1 Plant lorrhdOGlcal t r a i t s 

The mnber of days fras sowing in nursery beds to 

the f i r s t opening of flowers in 50 per cent cf the plants in a 

treatment* was recorded. 

3 . U 2 , U 2 lPii% ri^^ !?<?y Pitfall 

The weight of f zu i t s per pl«#it (g) was recorded at 

each plucking and the fruit yie ld per plant wen coaputed as 

a syoB of al l the pludcings, 

3 .1 .2 .1 .3 '̂ MffV̂ g gf <FVt^f gfr Vlfflt 

The total niaeber of frui ts harvested froa a l l the 

pluckings was recorded ana Uie average nuidser of f ru i t s per 

plant was wozfced out. 

3 .1 .2 .1 .4 Plant heioht 

The h e i ^ t cf the plants (est) was aeasiired fron 

the grcund level to the t a l l e s t shoot of the plant at the 



56 

l a a t pluckiay, 

2h« pI«Bt spread (oi) betw««n Ute farthest t ip of 

th« shoot on eith«r sl^os of th« plaPt AICB^ th« row or 

•crose t ^ row W^B »oanired at tho l a s t plucking of tho f r u i t s . 

Ihe total mmb*r of braachas aris iag diract ly frai 

tha » s io st«B wars countad «t tha t is is of l a s t pluaciog. 

3 . 1 . 2 . U 7 fkmii&r of aacondary branches 

Dia total Bmbar of branches arising frosi tha 

prinary braiKshes wars countad at tha t ina of l a s t pluekiny, 

T«i f ru i t s at adible sta«« trails t ^ a o frosi f iva 

obsarvatlonai plants at tha tina of f i r s t pluddng and th« 

following obsarvations wara 9iad«» 

3.1«2«a.l f tu i t waiqht 

tha fraah valght of a l l tha inditritftial f ru i t s (9) 

was talc«B and noan weight par fruit was woxkad out. 

3.J.2.2»2 m 4 ^ ^^"S^ 

Tha length of f ru i t s (en) was aaasurad frcxe tha 

basa of calyx to tha t ip of tha frui t* 
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The •axismn Qfirth of f ru i t (em) was MiatarciS with 

th« h«lp of a t«p«» 

3 .1 .2 .2 .4 m | t ff^ax Itogfft 

the langth of f r u i t stalks (CM) was mmmsnrmA fttm 

i t s t i p to th« bnsa of calyx . 

3 .1 .2 .2 .5 gruit d<ffsitv 

Tli« voluBc of frui t was SMasarwd by watar displaca-

nant nethocis. Fruit dansity was caloulatad by dividibg 

waight of frui t witli volusa of f r e i t . 

3 . i . 2 . 2 . e ytfp^pq mM\y l"<!fŷ  9ff mi% 

Th* frash f ru i t s wara s t ^ a d at roeai tanparatnra 

for fiva days and tX\m iod«x of kaapibg qptsXity was calculatad 

asi 

rratfi f ru i t %rai9ht'»fruit waight 
Kaapiag ^ la l i ty . ff^^y > inf 9^ §%9^»^f x 100 

* ^ * * frasik f ru i t waight 

3.1.2.2.7 f t t^ tf^^tf^Pftf 

Fiva ripa fru i t s at ranfloa wara t ^ a o trcm Gbs«r» 

TattoQal plants in aach ganotypa. lliasa fru i t s wara out in 

tha s d ^ l a and tha thid»cnass of rind was SMsamtrad in en with 

tha halp of a stitcrcsiatar soraw guaga. 



Il 

3,1.2»2.8 Seed w i a h t per fguit 

The velght of air dried seeds extracted item f ive 

r i | ^ f ru i t s tĥ Et «*»r« t^dtee for aeeeariag rind thickaees* were 

recorded* 

3*i*3 St^t let lcal methods 

The data col lected froa experiaient - X was subjected 

t o the fdlowing analysis* Ihe date in perc«NDtt«ges were 

transfooned into erc*sine values for furthttf iwielysis in cese 

of keeping quality index of fru i t only. 

Vile s t a t i s t i c a l analysis was defte hy following the 

ccBcapt of randcnised blocA design, sxperisientei resul ts were 

subjected to analysis of variance as suggested by Paase and 

SttkhatiBe (1947) • Hie structure of AHOVA for a randem aradel 

i s presented below* 

Walys i s of 

Source of 
variation 

Replication 

vuriet ies 

Error 

TOtel 

variance table 

Degrees of 
freedcsi 

(r-X) 

(v- l) 

( r - l ) (v- l ) 

(rv-X) 

Mean s a 
sqpares 

(Hj 

"x 
»*2 

•̂ s 
• M, 

B Of 
(MSS) 

• Kj) 

fi^ectei value 
Of MSB 

-

« e ' • r ig^ 

• • ^ 

Where* 
r • iteadber of replications 
V « Mttsd»er of var ie t i e s 
e • srror 
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3 . U 3 . 2 Etimatlcan o f o e o e t i c paraaetars 

Oviietyplc and phenotypic ir«rlaaces *Oft 

cc«Cfiel«nt o£ varlaBCcs v«r« ooavtt^«<l ttcm ttim ANOVA tit>l« 

l»«s«d[ on thtt •3(p«et«d • • • n Mm of wq^axmm «• follo«#s» Iho 

troata*«it wum of •qvj^rss I s Bade up of onviroamental vtiria* 

tion along with ^ " tUws tho gonotlc variance (*r' being 

the noaber of replication a } . 

Hence* H - M 
, ^-^-^l « o 

2 2 2 **2 " "̂ a 
« p • « fl • # e* or - * » • Mj 

Where, 
2 

6 9 • genotypie Terleaee 
2 

• p «- phenotypic variance 
2 

• e » eovironmental variance 
The genotypic and pheno^rpic coe f f i c i ents of variance were 

then caqpnted as followsi 

3 . 1 .3 .2 .1 Phenotvric coeff ic ient of variation (PCVl 

2 

X 
Nhcre, 

X » gen*r«I autf̂ n value of the character 

3.1 .3 ,2«2 Cenctvrle coeff ic ient of variation iucih 

QCm • 4 i ^ « «M> 
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3«1«3«2,3 

fdlowliig ttxmxlm. 

Hentflbi l i ty (h*) • ^ • 100 
•P^ 

3 .1 .3 ,2 .4 Qi ig t ic advanc* (OA) 

fli« «xtaBt of genetic aidlvcRee t o be expected froB 

•eLectlAg fiire per cent of the gaperior progeny %fas celcolatedi 

ueiag the followiag teamlm (Kobineon j ^ jŷ «« 1949) • 

Genetic advance (OA) « I € ph^ 

i « intensi ty of selection 

h^ « her i td» i l i ty in hroed seoao 

•p • pheoctypic ettfMlard doviation« 

The value of *i* was t ^ e n as 2«0* I^MB 5 per cent of the 

indivl(&als are aelected, 

3*1*3*2*S Qenet^c •dvance car cent ever aeafi (QJit) 

3.1«3,3 Ccrrelation and cath analvaie 

3«1.3 .3 .1 OeOctYrlc ano phenotvrlc ccrralaticne 

Analysis of variance and oovariance for the i n d i ­

vidual characters ema for pairs of characters* respectively 
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««r« (loB« following Faas« snd 9akliataB« (1967) • O«iiotyplc 

(rg) and plMOotTpic (rp) coef£ici«iits of correlation woro 

ealcalatad using the foowlMi auggastod by Al<-ijibcarlo 

^U2 

Mher«i» 

"•1.1 

«^^.a 

Var.Pj 

-

• 

-

• 

coir Pj^2 

\/ Var P̂  X v«r» Pj 

Fhonot^ic corr«l«tion b«tw««n 
charoctorn x^ and Ĵ  

Phanotyplc oovarlioico of ch«r«ct«r 
X^ «n4 1^ 

Ph«notyiic vari«o» of aiaractoc x 

V«r«72 • PhenotTplc Terlancv of ^arac ter Xj 

^ ° i - » 
/ V4ir«o^ X Var^Oj 

rg^ 2 *> Ganotyplc corral atlon batwaan charactara 
X^ and }^ 

Cov.Oĵ  2 * Oanotn>lc covarlaBca o^ diaractasv 
x^and X, 

var.c^ m Ganotyplc Tarlanca of cliaractar x . 

Var.Oj - Oanotyrle varlanca of charact^^ XL 

Tha corral atloo ooaf f ldants wtf ccmparad with taola 

valua of corralatlon coaf f ldants at one and flva par ctf>t 

labe l s of algniflcanca (Soadacor and Cochran* 1967). 
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3 .1 .3 .3 .2 r-th ecef f icKnt anaiif i« 

Path co«f£ielflnt tfi«lysis aoggestad by Wright 

(1921) attd lllttetrat»d by D«way and Lu (1959) v«« carried 

cut to know the dir»et tfxs Indirect mitmctm «f yie ld related 

•orpholOQlcal and frui t t r a i t s on f n i i t yield* The corre* 

lat ion observed between two t r a i t s wae eeperated t o direct 

and indirect e f fects by t h i s pcccedure* Standard patli 

coeff lc iant which are the standard iced partial regression 

o o a ^ i c i e n t s were tf>tained by solring the following set of 

*p* siaultaneous equations throa^ the use of "Oodit t le 

technique* as described by QonldeR (1$59)« 

r«^y • a • br Xĵ Xj • cr Xĵ Xj • • • • • • -

rJ^y • ar x^Xj • b •» cr ^.<j 

rXjy • ar x̂ x̂̂  • br ;^x^ • c • 

t 

rX-jy » ar ĉ̂ X-j • br ^ ^ j j • «r ^ x ^ • — • • • • > • • • 

Where« 

e^b»c*"' •»» Bf direct e f fects of x^, :̂ « x^ «—— x . y 

respectively and br \^0 Cr K^^)^,—«—M—jr XJ4XJ5 are 

indirect ef fects* 

Residual 
effect(R) 1 - /a' • b* • €* • — - • K̂  • 2ebr X^x^ • 2 acr 
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3 . U 4 aivcarsitv analv«i« 

Kahalaliobis 0? s t a U s U c (1936) was vMd for 

CBlls«ci <ll8tanc« b€twetrti say tifo poi«latloAs i s d«€lii«d • • 

A* - l l A 
* j» i»J 

Mi«ro, 

/\ i j • i « tli« r«elpr«c«l matrix t o tt)« cij—on die* 

p«rsioo aatrix* 

S^ • i s ths diffsr«nc« bstwosn ths »tt«n values of 

two populAtioas ict tlio i^^ charoctar (^ij^-^i^) 

S^ « i s tba diffarcoca bet«foan tho siaan Talvas of ti o 

two populatioos for tbo J ^ cbaraetar (** J^-^^Jj) 

^ • vaetor of sioaa values for a l l ttia characters* 

The f ocsula for the efftlantlon of distaoco 0 fros 

1?p m a} 3"^ d 

t9)erat» 

Op » &9aare of the ciistJiAce ecAsidering P v^r ie t ias 

d m vector of cbserved differcmee of the aiean values 

of a l l the dtiaractors (IL̂ ^ • x^j) 

<«i • Xavarae of varitfice oovarianee siatricas 
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ffOBMila for ecn^sutatloik o£ D values re<itiir«a iavarsion of 

the aiatrlx and baccnas ccnqplicatad aspaelally «Aian tlia nuaber 

of Tariablafi ttOdar coosidaratlon ara larga* Tharafera* tlia 

original ccrralatad «»standaraiaad varlablas (3^) waro trans* 

fomad to staodardlsad uacorralatad variablas iVĵ )« so that 

tha coaqpotatlon o£ iS valu^^s ratSuoas to a la l ia stwnatlon of 

tha squaras of tha dlffaraneaa batwaan valaas of tranafoemed 

•ariablas of ^ a population that is« ^ (dl) • Tha trans* 

formation was affaetad hy Dify«r*8 square root aiathod 

(MuJuiBdar *n€L llao# 1956)* 

rroM tha nawly transfoOMd uacorralatad variablas* 

thm squara of tha distanca MRS camputaa uainQ tha fonula 

Mhara* 

t? . (^^j . v ^ 

^iJ * vactor of transfosaad l a i ^ values* 

The scjaara root of tha tr valuaa Qives tha gtfiaralicad distaoco 

batwoan two papulations* Tha cr vsluas vera than arran9ad in 

a matrix form* 

3«1*3*4«2 OrcttpiOG of genotypes in to varictta dus tara 

the grottping of genotypes was dona by using To^ar*s 

method as daacribad by Rao (19&2)* Xn t h i s method* the two 

g^io^fpes having mnallest distance fcon aacb other wero conai* 

dared f i ra t to which tha third geisotypo iMviog smallest average 

IT value from tiie f i rs t two ganotgrpas waa added. Thstt comes tha 
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• •«r«s t fourth peful t ioo and ao on* At • c«rt«io stag* 

wh«B i t «a« f e l t that after adcilAg « particular genotyp** 

thar* waa ibrapt iBcr«a»« i» tha airara^a o » that populatAoB 

was act iaelttdad in that dustar* Thus* tha process was 

continuad t i l l a l l tha gaootypas wars iadodoa ia ooa or th« 

oth«»r c l a s t a r , A,ft«r tha focsnlatioB of elustars* iniar 

9ind intra««lustar diatancas vara calculatod* Hie sqaara 
2 

root of tha «y«raga o valuas VXB obteinad to raprasont tha 

diataDcos batiraao n̂d withia the duatora* 

3.2 SxBeri«eat»II 

Tha olftJectiTaa of th i s aaqperivont ware to obtaia 

iafomation on the a&ture of gena action f ^ y i d d aad quality 

rs lstad conpoa«nta met tc identify potential paraots and 

croasaa ter thoso trai ta for production of high yialdiag and 

batter fxa i t <9iality cult irars* 

3 .2 .1 y t e r i a l 

The natarial for t h i s part of tha iavastigation 

conaiatad of 10 uaralatad parents aad thnir 4S 9^B (without 

raeiprccal a) • The 10 paraata trera 1) M^ita Madhapuri, 

2) Higna Oorla« 3) Oara Local, 4) SM 135« S) aarya« 

• ) Ookak Local, 7) Malapur Local, 8} Taiwan Baga 9) fuse 

Kranti and 10) l^sa Bhairsv. They happanad to be frcn 

f i re d iat iaet c lusters based on IS (jtiantitative t r a i t s consi ­

dered £o€ axperi»«nt X. The primary sal action of paranta 

was based on U>e fruit characterist ics . ^.« 
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l b * tiiW 1 to 10 cod* auiito«rs ynrm us«d to d«Bot« 

the 9enotn>«s li«r«aft«r« 

3 .2 .2 HvbrldiKatlon procraaroe 

ni« 10 gtootypes chosen w«r« crosaaiS in a d i« l l id 

f aahloR withont rociproeels to proAaco 4$ r^ C€ad»inatloa«« 

Ibo eroMlag ,, was dono during JUA ŝ̂ HRmer aeaM* 

of 1990-»91« Ybo proeodur* of hand «iaacaXation in the 

enrtfaing and pol l inati^s of anaeealated flower hade during 

neixt m&cning waa adopted to get eroe««3 frui t s* After ocan* 

p l e t e riipening of erosssdfruits* the seeds frosi these frui ts 

were extracted s^arate ly for each oross* 

3«2«3 ixpariaifttfll lav cnt 

The experisont was la id out daring x^^^-suaeier 

1991«92 season at the Botany garden^ of the Dspartaient of 

Oeoetics and Plant Breeding* College of Agrieultare* fiharwad* 

H M exparlaeat was la id out in a randcaiised block design «iith 

three repl icat icns . xm parents and their 4S r^s were plai>ted 

e a ^ in s ingle row ot 15 plants . Hie ^pacing was 75 x 60 cm 

between and within rows and irrigated weekly throughout tihe 

crop growth period, the reccenended " package of 

practices were followed. 

3 .2 .4 Qbaarva^ena recorded 

Gbserrations sisii lar to those in section 3.1.2 

were recorded. ^ e additional charactitf s studied and 
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t«cliiiiqit«s adopted to rvoorei thm observations ar« «s glvstt 

bolow* 

Th« girth o£ tlio stsB (oi) wss noasared at th« groosd 

l«fT«l at thtt tlflw of l a s t plucking* 

3*2«4*3 Biochaaical para—tors ot tha f m l t 

yivo f s u l t s o£ optima also «t odlblo stage w«r« 

••1 acted for ost laat l^i of following blochanlcal paranetars 

during l a s t plucking frosi oacto gonotypa in a l l tha thraa rn* 

p l l c a t l o o s . Hiaaa fru i t s vara drlad m ovan e!t 6S% X ĉ t i l l 

thoy attalnact constant «#algl)t« Tha <l«hyaratad aasifles war* 

f inely ground to pass through 40 akesh sieve* A oosqposlte 

8«iirle of five dried f ru i t s of eac^ genotype in each nq^ll* 

cation vas used for further est iaat lcn* 

3 . 2 . 4 . 3 . 1 

Tha f rai^ weight ana tha dî hydrated fruit weight 

after drying five fiults in oven at 65^C till constant weight 

were taken for ea^ genotype in each replications* Per cent, 

dry Blatter in fruits at edible stage of fruits was calculated 

as 

ory . a t t e r Cx) - IfH ?̂̂ ^ 9f <^nw^ tmi%§ , JQO 
weight of fresh frui ts 



68 

y^ffi^U9» 9^ <>rt»4 gyy^t t y r t f |w fi^CT?^9l 

one gr«B of <lrl«s £iB« f n i l t powder ttcm mmdh gone-

typo was oxtr«cted in 10 ml of 80 per cent hot ethaaol. Htm 

•apenant li<|ttid was f i l tered through f i l t e r paper* Iho 

residue was re-extracted two to three t laes* the f l l t^rate 

was stored at 4^C In t ight ly dosed p las t i c bott les* Itiis 

alcoholic extract was atatde up to 25 ad with 80 per cent a l co ­

hol and used for the estlaiatlon of i^enols and augers* 

3*2.4*3.2 Total cheaols 

Ihe phtfiols w^e estlsiated m the aultable allquots 

of alooholle extract of dry f s u l t s as described above with 

rollnoclocalteau reagtutt as per the nethod suggested by Swain 

and f t U l l s (19S9)* 

3*2.4*3*3 m ^ ^ t l y n pf grt^hydl^y^y^^ V^¥*^§ 

Orthodlhydroxy i^enols were a lso estimated in t h e 

e leohol lc extract following a arathod by Hair dBd Valdyanathan 

(1964). 

3*2*4*3*4 l?t îffifl̂ lfln ff| \^ql WiMTf 

Total sogers were estlsiatea in alcohol f roe 

extract of dry fru i t s after hydrolysis with Ĥ SÔ  and e s t l ­

siated the reducing sugars present in the hydrolysatee 

following Mai son (1944) siethod* 
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3.2.4.3.S f n ^ ^ y g P 9^ '•^<;^aPg ffWtff 

•xtract of dry Crults* £ollcwin« ^ha nvttioa of M«1MB (1944) 

3.2.4.3.C Egtteatlen i f cnida c r o f in bv mlcrc«K1eld«hl 

Th« cxttd* pfotttlBg irars •st^natdd in driod f s o i t 

Mnpl«« br •Icro^Jaldahl iMthod as outliaad by MOAC ( 1 9 « S } , 

Th« par caat data l a a l l casas war* transfemad into 

arc-alAa valuaa for furthar s ta t ia t l ea l aoalyala* Treatawnt 

•aana l»aaad on tha data collaetad tac 22 oharactara wera uaad 

for c d ^ t l a g tha analyaia of variflAca (AliOVA} for paraiit«« 

and f .a for aacta ciiaraetar (Pansa an<i Sbkhstna* 1967) • TKa 

float of aqaaxaa dua to traatmants vara aab-dlvldad into mm 

of aqaaraa dua to paraota« W^m ana paranta • • ' i * * 

3 .2 .5 .1 gatiaatlen of hataroala 

Ilia magnituda of liat«rosia in ralation to a id parant* 

battor parant and top par^it vaa voxkad oat* Ihaaa waro 

calcolatad aa par cant incraasa or daexaaaa of F.s ovar thalr 

raapactive aid parant (MP)« battar parant (BP) and top parant 

(TF) Taluaa following tha aiathoda of Xursar (19S3} and Haya 

j& aL» (19S5). 



70 

•Ud partntal valu* (MP) ^ • ' » 

F«r c«nt li«t«rosl« ofver MP • " x 100 

P«r c«nt li«t«cosis cnri 6P • i t X 100 
i p _ 

»- - «p 
per cant ) i« t«re0 i« over I P • M* . J . ^ 100 

whar* « 

7 v '^f ^ ^ ^ ^ '^'* ^ * • • » " irttlu«s of r . hybrid* 

• i d par«nt# b«ftt*r parent MPd tcp par«Bt, rMpact iv^y . 

Xo csM of days t c flo«»r« stalk laagth of fruJt« 

• • •d walght par fruit« kmping qualltr lAdaac, tcital phafiola(X) 

and orthodlhydxosv S^aoola (X)« lovar paraot was conalc^rad as 

battar parant or top parent* f t r the rest of character8« tiba 

higher value was taken as better parent* 

3*2«S*2 Test cf ajgnlflgaaee 

ataodard error (SS) for hetaroela over NP« IP and IP 

was calculated as follows* 

h 
S£ for heterosis oveir MP " ^ * 

8£ for heterosis over ^ « iLHH l^ 
BP or TP * r 

Oorrespondlag c r i t i c a l differtfi^i (C*D*} Talues 

were calculated by ault ipiylng t h e standard errors (3S} «fltb 
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tdbl« Talu« of *t* at error ««groo9 of froadoi for S aBd t 

p«r otfit lorol of probability and thooo w«ro uaod to toot tbo 

s t a t i o t i c a l sigalficaRco. 

thm variation «aon9 troatnoots war partltionod into 

goDetic cOMponents attrlbutablo t o 9«o«raI (CCA) and spocif ie 

(SCA) ceolbiiiing abi l i ty aiqployin? tho procoduro for aothod 2 

and iKOdol Z of Qriffing (1956) • 

k 

1 

llior«« 

n 

P 

i and J 

b 

c 

« i 

o i jkl 

• «1 • «j • « i j • t S " T 1 -=- r- oiiia 

1 . 

u 
p * 

b « 

.tb hybrid 

population MOan 

ninber of paraoto 

nalo and faaain paronto of i j ' 

mmbar of replication a 

muBbor of parents per f tfOly 

general conbiaing ab i l i ty (gca) e f fec t 

oped f i e ecBbiniag ab i l i ty (sea) e f fect 

enviroanaotal ef fect associated with ijkl^^ 
observation 

since* only plant aiean values were considered for analysis 

Ho* » KVbc. Th« restr ict ions ipposed were V 9 i * 0 ^ ^ 

i-SiJ •i.s^l • 0 (for each 1 ) . 
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The stntctiar« of «B«ly«ls of variance followad for eonblBiag 

• b i l i t y as psopoaod hr Griffiag (19M} i s • • follomi. 

tOBCe* 

0«n«ral c€a 
b i a m g 
a b i l i t y 

Spaci f ie 
eoabiniag 
a b U i t y 

tn ro r 

d f 

• - F - l 

2 

M 

ss 

sg 

Ss 

s« 

MSS 

Mg 

N« 

M*« 

Eiqpactad M M K aqaarva 

•^* • p • a -j^q^j-1 flJ 

• * P(p-l) i J U 

• ^ 

3(1 (aun of aopiaroa duo t o gca) 

•rr, [VvW-J^- ] 

mio to aca) 1 J ^ J i ^ 1 ^^* i l ' 

(P^D (P*a) 

HU • M^be 

!!• m mtxor varianco obtalnacl ttcm analysis of 
varianca for RBO 

3^* • total of array of i^^ parant in d i a l l a l tifelo 

X^ m Naaa of i*** paraot 

X«, m grand total of tho ^*|**' • p crosses iraluss 

of dial l e i table that i s , i V ^ij 
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iLj •> value of a €«11 iftrolTing A CCOSS b«tw««o i aad J^^ 

parents 

9 • £iumb«r of paroots 

Sigoiflcanc* of No^*« «D4 M V ^ * « w«r« tostael by r t e a t . 

3*2,S.4 £«tia«tion of ecaa»inH>Q abllifcv affacta 

yroa tha two waor (Siallal tabla conatcuctad* tha 

€clXottiJBg affaeta vara aatiaiatad, 

gc« affacta (o^) - -^ ^\* * hi " i ^ • ^ 

Sea affaeta * ' 
4 **i- * "̂ i * *ji" *i- ^ 

3.2.S.5 g!rtf>agf4 tffyt 9t f mattw 

Tha varlaBca of affaeta and of d iffaraneaa batvaan 

affaeta wara •stJaatad by tha fonntlaa glvan below* Ifaa 

•tandavi error a of thasa affaeta war* thao caldaatad by 

taking tha squara coots of variancaa* 

P(p-l) 9 
var («-.) • r—r:—rr- • • 

" (p+i) (p*a) 
p • p • a ^2 . 

-̂̂  (p*l) (p^2) 

t t 
Var(« -g ) • - — — « • f i j ' H 

* J (p+2) 
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2(1 n ) 2 
* u - j j ^ 

Var ( 8 , 4 ^ , ) - — •*•»<* 1^ i» ' ' • i ' i ?Hca and It Tfc 1 ) . 

The c r i t i c a l di££«reiic«8 ware c«lcul«t«i3 by iMltiplylnQ th« 

•^audarci errors %fith *t* valuas at S and 1 p«r cent l«v«l of 

probability for arror degraaa of f raedca* 

General prodletabil i ty rat io ^mm eatiaated as par tha 

•athod aaggastad by Baker (1978) for 22 qaaotitativa chare* 

ctars under invaatigatlon, 

OaBtfral p r a d i c t a b i l i ^ . ^ ^ ^ 
' • * * « 2 OCA • SCh 

Itiera* 

OCA • variance daa t o general cceibining a b i l l ^ 

3CA m Variance dua to specif ic ccatoining abi l i ty 

Tha overall ^atua of parante and eroaees wero 

ascertained with respect to gee imd sea* reapectlTely as par 

the Method outlined by Axonachalaai and 8andy^adhy«9 (1979) 

as given below* 
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A paTtfit •xprMsiag signif leant gca •££«et« ia 

d«8ir«d dlrwetloo Cor « charactitf %«• glvoD a aoor* of •&• 

•iniXariy % wcotm o£ • ! was giv«n to • par«nt ^KTMIIH} sifini* 

fleant 0ca Affects in uiid««lr«4 dlreetion* Parents shotiiBg 

tton*al9Bl£lcaAt gca («lth3r poaltlv« or acgativo) «Mm 

9lvan a seer* of s«ro« Xn t h i s wui/m&c, a l l tlis psrsnts wixm 

seorod for 22 ^uuractors and toy adding these values* total 

•cor > secureo by • parent vm» found oit* the moan score for 

a l l the parents was woc9ce(S cut* The parents who8« total aeoie 

was above the siean score were dass l f l t tJ as high general 

coariSlner (H)« Uie per<tf)ts having a to ta l score toelowthe metfi 

were conslderdd as low giAaral ccRdblners (L)» flke sasM 

procedure was followed to c las s i fy the nca of f se ts of 4S 

crosses in to high and low categories* 

3*2*5*6 Hg^ey^flg ^ & ^ M Dccfopnance acrosf' the t r a i t s 

the siethod ouUiaea by Acunachalas jr^ j | . * (1964) 

was followed for cosqpatation of overall better parent hetero* 

s i s and car ae perfOBnence as eosq^ared to best variety* The 

proc»3ttres are brief ly described below* 

A cross %ns assisted 4>1 score for eadh t r a i t when 

i t s nean value was s ignif icantly superior over the better 

parent in the desired direction* Xhe score fur each cross 

over a l l the ctiaracters was added to provide i t s to ta l score* 

0)e aiean of the total score for eac^ of tiie cross %ias coBi(«ted 

and the hybrid which had a total score equal to or sbcve the 
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• • ^ vftff* a l lot ted a h i ^ and tiM r««t a low stiatguis* 

Sifldl«rly« thtt Icv^l of p«Hr£oaiaBco of hTbnda 

for ooeh ^«ract«r In coni^arlsoo with th« bast paraot (K) 

was oonsidorod to work out eweroll p«r j f p«irf oouneo e£ 

• cross ovsr 22 ^sraetors* A cross wss assigned • ! score 

for sccAi t r a i t i^so I t s asan valus sBicssd/^significantly 

aspsrior ow«r ths bsst parsnt (TP) in tha dssirsd diroetioo* 

The sosr* for sach cross owsr a l l the dtarsctsrs wers sdUMI 

to provide i t s tc^al seors* His SMSP of tho tota l sooro for 

•ach of ths cross was ooMputod md the hybrid which had tota l 

scors «aaal to or abova ths aisan wars a l lot ted a high (H) 

and the res t a low status (L)* 

The objeetiwes of Oiis ei^erisrant were to uadiurstand 

the nature of inheritance of different >| ial it«tive characters 

and gene interactions isvolwed in t h e inheritance of these 

3,3*1 Water! al 

three partfits namely* Bias Purple d u s t e r (P,}« 

Xriatona Kati (Pj) A ^ ^ i t e Madhapur (P3) whi^i differed in 

a nuffber of ;|aalitatiwe characters were chosen for hybridi* 

sation» Fallowing crossss were node based on contrasting 

charaetwrs* 
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mmStmUmmmk 

W^ • Vttta Aarpltt d u s t e r x Kriahna Katl (F. x Ĉ^̂  

•Cj • (P^ X Pj) X Pj 

y^ • r. sttlfad 

gff9tff II 

F. " («stt pusple Cluster x iH^t« Nadhaipun iP^ ^ ^3) 

SCj • C»j X P3) X pj 

BCj - CPj X Pj) X Pj 

Pj • r^ salfad 

Ai«og«^«r 2t eli«ract«rs tnm two oJiffarant •®t« 

of coBtrastiOg eroaa*s war* atudlad. i m ^ ara aa £olicwa« 

U Kaln ataai colour liirpla irs graan 

2* Brandttca colour Utrpla wm groan 

3* Baaal laaf aidrlb colour f>iirpla va groan 

4* Baaal laaf v«la colour purpla M groan 

S« Baaal laaf patlola colour porfrla va groan 

6* Tanaiaal loaf lonina colour Foxplo va groan 

7* T«nBinal laaf addrib colour Fuxpla va groan 

8* Tecninal laaf irain colour Piirpla va groan 
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f« Texatinal leaf pe t io l e colour 

10* Pedlc«l ooloar o£ £lo««r 

i l * newer calyx colour 

i3* Flower p<M:al ooloar 

13* petal l i n e c d o a r 

14. Pubescence on flowi&r pedicel 

IS* Fttbeecenee on flover calyx 

lif • Colour of puOeecence oo 
£loral parts 

17* Fi:uit colour 

18. Stallt colour of fxuit 

19, Calyx colour of f iu i t 

ao. rzuitioo habit 
21« Bibeaceoce oo fxuit stelk 

22* EUbescence on fruit calyx 

.?3* colour of fruit pubeaeeoce 

24* f m i t atinpo 

2S» thorn cm star* 

2«« Thorn on leaf pet io le 

27* fhoro on leaf aicirib 

28* Ihorii on leaf T«ia 

purple ve green 

Purple vs ^e«B 

Purple v» green 

Purple • • uiiitn 

fu ip le V8 uhitn 

preeeat irs <t>8ant 

present vs absent 

Purple vs gti 

fiurple Ts green cr %*kitn 

mrple rm green 

Purple ^nt green 

iien«eluifcer YS elui 

present vs absent 

Present vs ii»sen% 

Purple wm gr^m 

Blottgated vs round 

prensiit m absent 

Present vs absent 

present vs absent 

ygsssnt vs absent 

3«3.3 Hybridisation and raising of Ty Pg**^! • °^ *^2 

The crossing between three parents was <lcom Oariag 

£j224«>a)2saier I990«9l to aevelop 7^ seeds* The P.s were grown 

along with parents and badterossed with t h e i r r e ^ e c t i v n 

parents to get BC^ and BCj seeds in eaci^ cross* Xhe P .s were 
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• • l f«d to g«t Fj m—Am thr— contrasting paroets, their F^ 

liybrids. F2* &C. and BĈ  populations tmtm grown daring 

1991*92 kharif s«a«on at the Botany gant«n« CoOllego of 

Agrieultnrof Oharwad. Thm raooMaondod pa^ago of praeti«os 

w«r« oAoptad daring crop growth parioct* All «l>8«rTatitfi« 

w«r« rao^rdod at the dgi i t stag* of oxpronsion of tho char** 

ct«r« Fi f ty planta o a ^ of paraots mA F^e IMTO ebsonNid 

foe the contrasting ctiaractara. For backcroasaa* ana F̂ * 

mora thaa 300 plants wora chaonrad* 

3•3.4 ^taUfU?»l ?̂y><P̂ ĝ ff 

The wqpected •aluea correopondiag to the cbaerrad 

Values for eac^ character vara ca lcu late ! on the baaia e€ tha 

prasi»ad ratio* Ihe deviations of thasa tiara put to chi«>sqttara 

teat by using the Collowimj fozaula* 

2 
jf • 4 0̂ * ^/ with n*i degrees of freedom* 

B 

va»ere« 

i^ m suanatioo over a l l c lassaa 

0 m Observed auntoer 

1 • Sxpeetad auBd>er 

a m AuBtoer o£ dasaea 

Deviations vara taken as aifi^ificaat whenever tha 

calculatact chi-aquare value was SMCe than the table valua 

(3*841) at 5 par cent leve l and one degree of freedon and tha 



80 

ratio psmmmmA w«s taken as not fit* Oft th« other haM* 

dovlatiena miro takan «a oon««iyaifleant If tho calculated 

chl*esiiare value was lees than the table value (3.841) at 

a» per cant level end one degree of freedcn and ratio pro-

•UNied ae fit* However* the noet appropriate ratio for 

the chareeter was t^ao only after conflzaing ratios la 

backcross generations that is* test cross* BĈ * 



CHAPTER - IV 

IlSSLPHLEJSaiEe'Tî Ti IBl^S'^i^^ 



XV. sxf%{u^tBllTAL Rviinurs 

t«d l a the folloMiag •ttoti.omi, aeperdtsiy ter th« «4^« of 

90iiv«aitta3O. 

4*1 Bit i . !^«0 Of qmmtl9 pmnnt«t%t» 

4*2 Zator ah«r«9t«r sonranlj^aqs 

4*9 t^»tl} 30« f f l 3 i«Bt «a«Xy»is 

4*4 D l w c s l t y «ti«ly»i« 

4»S F«tesoois« aoolAalag •Islli.ty of ylold* y lo ld 
•ttri.!3ut«i «aa quAllty mitttod aotaiuiteiiti 

4*4 2ah«ixit«a30 of quaXXt^tlv* ah«sft3toc9 

^•^ K»tli^fee» of qoaiatla Para.nator» 

MAlyviJi of ««ri«a30 ««0 3«rxl«d out for IS afeacia-

3to<» lii3]^<Sla9 plant <^n*ioIogl3«l 4Kkd fsuit p«r«!aetofli la 

• net o f 74 s u l t l v a o of bdnja l* The y«rl«i9^9 ('»«ii •quaxw'} 

duo to IcooMii aodi uokiioiia 9«U9«« wer* aonvuted toy wiiag tho 

'Bothod <nK!ig«stO(i hn/ Utsh ( i940) , ::»voudh«ry 4Mid T>r«ftaa (iSK^S) 

•ad «<« pres^tod la Tftblo 2* Tt« vAzlaase duo to tco*t3«ota 

(crmotypes) %M9 t««tod for l t« sl<ialfl3«03o b^ T t e s t* 

Ttio tcocttmeot v«cl«a3«o for 4L1 tho iS sitaraotors 

voro hlighiy s lgal f laxat lodl^atla? lonjo a^ouat of vmdatloo 
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Table 2, Analysis of variance (mean squares) for fifteen 
characters among 76 cultiv.3rs of brlnjal. 

S I . 
No. 

1 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 , 

1 4 . 

1 5 . 

•• 

Source 
c h a r a c t e r s 

Duys t o f l o w e r 

F r u i t y i e l d p e r 
p l a n t (g) 

Number of f r u i t s 
p e r p i ant 

P l n n t he lqht ( cm) 

P l a n t ?prca<9(an) 

p r l m c n ' b r a n c h e s 
(Ko3) 

Secondary 
b r a n c h e s (Wos.) 

F r u i t we ight (g) 

F r u i t l e n g t h ( c m ) 

F r u i t g i r t h (cm) 

S t a l k l e n g t h o f 
f r u i t (an) 

F r u i t d e n s i t y 

Rind t h i c k n e s s ( a n ) 

Keepinj q u a l i t y 
i n d e x 

Seed w e i g h t p e r 
f r u i t (g) 

Degrees of freedom 

R e p l i c a t l 

1 9 , 7 3 9 * * 

27385 .870 

2 .583 

5 7 . 1 5 4 * 

4 2 . 2 7 4 

1 0 , 6 1 3 * * 

7 1 , 2 4 7 * * 

1 2 1 . 5 8 4 * * 

0 . 4 0 8 0 

1 ,873 

0 . 4 26 

0 . 0 0 0 1 4 

0 . 0 0 4 3 8 

2 .1017 

0 , 3 4 3 1 * 

2 

.on Treatments 

4 7 . 1 9 5 * * 

500118 .310** 

1 5 7 . 2 8 0 * * 

3 8 5 . 3 1 0 * * 

3 2 2 . 29f̂ **' 

0 . 5 2 6 8 * * 

3 9 . 7 8 9 * * 

1 9 6 7 , 6 6 6 * * 

2 7 . 5 6 7 * * 

1 9 , 1 0 8 * * 

4 . 1 6 3 * * 

0 . 0 0 4 6 * * 

0 . 0 3 5 1 * * 

3 4 . 8 3 3 * * 

5 . 2 6 9 9 * * 

75 

Error 

1,635 

10146 ,015 

2 ,890 

14 .926 

4 8 . 7 8 4 

0 , 1 5 0 

3 , 9 6 1 

1 9 , 6 5 4 

0 , 7 7 2 

1 ,922 

0 . 6 0 8 

0 . 0 0 7 4 

0 . 0 0 1 5 

1.594 

0 ,0856 

150 

Coef f ­
i c i e n t 
o f 
v a r i a ­
t i o n 
(94) 

1 ,63 

1 3 . 0 1 

13 ,49 

4 . 4 1 

7 . 3 0 

10 ,38 

8 , 9 8 

5 , 5 3 

1 0 , 7 9 

9 , 2 0 

9 . 2 6 

3 , 7 4 

5 , 5 6 

4 , 7 6 

1 0 . 0 5 

" • 

*, ** - Significant at 5 and 1 per cent levels of probability, 
respectively 
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for Ai l thm 3h«x«3t«e9 iMcS«r sttiay A'noog the goootypes* ttom 

9e«ffl3l«Qt otf v«xl«tiaii Wi9 fiomd to c«iieio tetuMa 1.63 

Cd«y9 to floiNir) Aofi i3.49 (mitttier of fcults per pl«at} per 

attiit in th* «Kpexl(iieat« TNi vsrl^tloti duo to copl43«tiaii 

w«i hl^lily s ioai f iaaat for 4h«r«3t«n a«n«iyf d«)r» to donor* 

pxlnRttcy htmikstiemt soooodoty bioashes* fxuit «eir^t mad 

9iqakil99mt ior pX«at hoi^ht «ad sood v t ^ h t por fxuit «lt 

«ad fli»« per aeiit lovol* of prohtitLlltY, jnopootivoly* 

ItMi nio«i« rai9«» P^eootypls «iid goaotypis aoeffi* 

3i«ttt9 of voriAtMQ* hexlt«b4lxty «ad mpoatod '^eootlo 

wA^mase eotl̂ aMtoci for m»db c^oroator ATO pr«9«at«S ia Taolo ! • 

Ttm Hide ran^o of v«n«t ioo umi oteervod for « l i tbe dtmzmstem 

under «tudy. ttio fAilt yield per pUnt w i e i betneea iSO 

end 263X <7 eraaa<9 the qroiotypes followed ky pleat height 

(66*3 «» 121.0 am)« pleat epteed |S7«7 • i l f t . i «a) «ad deye to 

floiier <69«7 • 87.7 deys)* Other pleat HDrpholo^iisel 

dherestecw retiged he. tueea 3 aod 3S .3 for autHier of fndLte per 

pl«et« 12.3 a<id 33 .JL £or aurtiber of eeooadery breasres «od 2*7 

eed 4.6 for iwflber o t primacy br«ash«a. The «Ad« rtage of 

verletiOQ «•§ e leo aotioed for different fru i t perenieteri. 

Fxuit weight cringed btitween 44.3 and 160*7 g followed tay 

fruit length (3 .7 to 24.0 ^a), f n i i t 9 irth (9 .0 to 2 i . 7 am)̂  

Iceepiog <luelity (7 .9 to 29.2* } , etellc length (4*7 to 10 »»)• 

î eed we4^ht per fxuit (C.63 to 7.37 g ) , fruit density 
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( C M to 0.86) and rind Ua39cae*«i CO.35 to 0*93 a ^ . tho 

l o m t Xttiii9« of vaflAtiao vam otaverved tor oumUsr of pr4:tMuy 

breoahtti per pl«ot (2*7 to 4«C)« f w l t doasity (C«64 to 

0,86) dod riod thldka«i9 •noog tlM 9«iotyp«i iC*3S to 

0*93 3n}« 

Xa 9«a«r«I« ttm FheaotypAo v i r t u i— aod |t^«iotypi3 

3o«ff i s i«at i Of vftrlatlOQ (Î J"/) iwr* gg^mtmr th*a rmposstXim 

q«iotypL3 v«riA03«i dod g«ooty|4o 30oif43i«cit» of ^Mi£l<ttloa 

i*sc^) for a l l th« 9h«r«3t«o* ttm hlQhcttt 

qoootTVfca 900ffl3i«Mt of v«xi«tloa w«i eichihlt^a by waflter 

of fcults p»r plMt (S6.93*') foiIo«iaA by fcult yie ld per 

pleat C^d.a^'). A lo» QCf wtm fanma for other pleat norHio* 

l o g l a e l txe l te ll>a» the mir^aer of nt-^ondeiry breiMhes per 

pleat (l< .̂<Cm)« pleat height (12.68^), pleat epreed (9*99»^)« 

au^nber of pcLnMry breaahes per pleat (9«S2»'} eod deye to 

flower (4.9A^). 

Aiaong the f xult pererattec** the highest ostf vm 

ehoMft by eeed weight per fcult (4S«i4r) followed by f a i l t 

l« i« th 06.69»r) eod f n i l t weight C2i«T9$c), other fruit 

pere{9eter» eahlblted low Q3*f for fruit g l r t t iiS.Wm), riad 

thlalcaemi (1S,3^')« etelk lea^jth (15.02^)* keeptftag quality 

iwtm (12«9«r) «Bd fruit deaslty C4*94K)* Si!«ller IM» the 

tcead for inheaotyplQ soef f l s lcat of verLetloa ( PCV) ior e l l 

tfm 7here3tec<i • the ebove otaeervetloaa newieled tha loaeet 

9T* eod PT* for fxult deaelty eod de^s to f loaer . 
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TIM li«Clt«blUt3r «(Bt4^t€a la l>s»ad 

hlql) ipr tSLl tfm 'mxjt^ioqlamX t ra i t s mawpt pAmuey htaashm 

( 4S .$mf) • "SliAUrly^ the hexitatAllty « s t lmtcs far «11 

£ruit p«r»aivt«rs were «1AO hxrfh* tftijLsr rwigaei b e t w m t9«06 

( faait wei^tit} «ad 63«fS (fziti.t <S«a«ity} per seat * )̂oiig th* 

The hl̂ fhcKit ««>tii^e e i 9«itetl3 adiMMiatt C%) o^«r 

aaAa uNâ  stvcwa tay cŵ t̂ Mir of fBa.tti p«r p l« i t C i i4* i3 l to* 

Ilov«di lay tfiiXt y ie ld per pleat ( i l 2 , 9 7 } . Other pl^at 

ffiorpltoloqriael t r e l t s eKhXMtefi moderete to l<atr mtiamm of 

qmmtls «9*.«a3e reoijia^ ftetwoeo y**;? (dieys to ijloiierl end 

27.e^ per aeot (aii»l»er of seaondery hK&a^anem)* 

Ttm hiq^ estiiaAtes of -^etrntia «d9>«.ioe C%) osi>er 

mmm ww* a»^.iblt«d by seed iiei^iht 9»r fxtiit (90.TV)* txuLt 

leaqth C72,S2} «ad t n a t iKii^tt C64.S2)* other fruit trii ite 

mhomtt —i<get» to low estim«t<» of ^eaet i s edvease ô nur 

flSM xeo^iag l^tweea e . i i ( f m i t density) ^ad 29«ei per 

seat Cdad ttHJeaeeeK 

Itm e9tifiete« of geaetia peremetese smwmAlm6 that 

n o t e r e ^ to hi<|h OS'f «>3ae^apeaied «1U) hi<^ ««tl.:mte«i of 

h e r i t e b i l i t y end gretietia ed^/ease were ei&lsibited toy ecMie 

s^arestem aa^^aly* icui t y ie ld f e r plaot« outttb&r o£ ffloite 

per pl«<*at# f m i t i i e i # t# fruit leagth «ad aoed tmight per 

fryit. 
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4*2 gofflFfAfl^oy ^t.*Wfi ?? îyfg1ffff 

*tfm iat«r :Aimt*^tmc 3on«l«tiaa« «t pt^^ootypia «aiid 

9«iotypi3 l«*9«l8 lMitw««o iS 3h*c«3t«i« la tb« pcwaot 

iavi«iti9«ti.aa «««• woidaHS out «adl •tern pc«««ataa 4a Vibl« 4* 

Anoo? the 3h«r*st«c9 3o»fiJUlex«d# our̂ ber of tcuita 

par plaat« avaraga fruit wel^lit* aod fruit laogth 8hiO«ad 

• igai f isaot positiipa aorxeldtioo %iitli fruit yiald both at 

UMBotypls aod qraootrPia la^alo. Tha Icaapia? <iuallty iad€K 

ahowad aagativa «*ioaifi3«it qanotypls aorralatioo aitr. fruit 

yiaXd* vhila i t wm not aifriiiflsaat at pltaaotypis laif«l* 

Tha etalk leajtb o£ fcuit ahaaad tiir?b positlva aorralatioa 

aith. fiuit yiaia both at gaaotypis aad ftiaaotyp4c labels 

but was gcmpacativaly lov «{itf aoa««ri/g^fisaiit. ^itqildrly, 

fxult dauffity «ho«ad appcasiabla aag^tlva oorralatloa with 

fruit yiald taut i t urn aot si^iaiflsaat at both phaaotypia 

aod gasiotypla lavala* Tba oti»ar aiiaxaetara liJta dayv to 

fle«fvr# plant spraad* pdniAry bra îahaa* xted thi^toeaa of 

fruit aoa aaad aai-^ht per fruit aboaad lav inat positlaa 

9orral«tioo with fruit yialtf par pl«at* f̂ oaavar* tha 

^Mcastaca Ilka pJUuit r«i-3lit, aaooadary braosiii^ «ad fruit 

f irth afaoaad low aod aagatliia aorralatioo with fruit ylald 

Vmr plant at both gaootypio aaA pT^aootypis law la . 

Annng tha aaaosiatloosbatwaaa dlffaraat norpholo* 

qioal <sai9 fcuit tralt«« the daya to flovar axhibitad 

^Iqaifl^aat poaitlva ^orralatioa with aaad weight par fruit 
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• t ptteaotTPla ^od qvyotypLts l e v e l s . Days to tXxnmr shOMad 

iioa««ie|iilfi9«ot did appr«^l«ble posl t iv* 3oxr«l«tloo uktb 

plant b e l ^ t # •eaoodaiy br«a:riha«, fnULt dcoalty« cknd Utlak* 

ae^fl and v«epia^ quality lad«c ot f cuit at pbaootypia and 

onnotypls le^iel* vMle days to fldver «chibltQd n«g«iit4vn 

and non-al'jalCiaaat a o m l a t l o o with fxult %fei9>)t# fnalt 

l«n9th« «nd fnait glttt at pMKiotypla anS gnaotypls Invnla. 

Matter o£ fsui ts pnr plant ahoiind hirjtily s lgnl* 

l laant pc»ltJL<*« aorrelatloa with fruit Inngth lx>th at 

pranotypis and gnaotypi? levels* On t^n ^cntraxy, i t nnhi-

bitnd 9i/ |aifi3ant nflr|«ti^m sorrelation with fcuit qltti-. at 

ptanotypla and '^aootypis In^/el. jft̂ tndjer of t a t i t s per plant 

«chihitnd noi)--«i<:ittl£i3ant nagativn aocxnlatinn with otbar 

t r a i t s aacanpt ptt-^imsy yv:9a9htn (0.043} ^̂ ad day* to Hflwar 

( 0 ^ 9 3 ) at i^.enotypi.3 and 9«notypl3 l e v a l s . 

Plant height nho«nd hi<ihXy s ignif icant position 

3orrel4^ion vlth plant npcenl* ^rtUnasy branê MBs and ntnlk 

latKith of f su i t at r^enotypisr and g«^:)tyFin levols* Plant 

height OKhibitcd negckti^e "iinifi^^ant oorxelation uith f n i i t 

9 i r th 4it genotypln lovely vhi le the aorrelation %taii non* 

si<3nifi3ant ot prenotypl3 l e v e l . Plant hei^1ht evhitaitnd 

non*»9ianifi9uat posi t ive aoxrel-ation tiith eeaoadacy bran­

dies and Icee^^n? quality index of fruit at phenotypia and 

genotypis l e v e l s . The m^aaining t ra i t s •ao.bite^ low 

Ae3«itive aorxelation with plant height at phenotypia 

genotypin level* 



91 

Tb« plaat spi-iMiS shonNid a tq^g f Jaiit pcMilt^v* 

aorsi»i«tioa idth jprJLttarf braoshw, 8«30iid«rf hcflnahas mA 

imitt weight bott) «t phaootypla flad ^̂ OfOtypl:: l«v«l0* irt)« 

otlxar traits l ike £xui>t gictr^ stalk laagth of fsult «aS 

mmA vel^tit par fsuit aaOsibitfidi ooa-sigoifiaMit poeiti^Mi 

3orml«itioa wLth plaat spread at pt^eaeitypia «ad i<aaotyiaA.3 

l a ^ i l s . 

TtM» prlaMursr braoshaa awhibltaa highly sigaii isaot 

powitlvd sorralatioo «i.th atalk laagth of ftttit at qeootypia 

lavel latt i t w«i aoci-altiaitisaot at jlbmotTV^a heivmlm 

<(l«ilasiY« I t «tiCMiaA sl^saifisaolt aad aaq^ l̂̂ ia aoccaLatioias 

«dLtt) fruit daoaitr and aoaA iMlght par trait ifc ganotypla 

i««eX only. 

Tha aaaoiadary braostiea atiowafl aigoifl^aiit nagatiw 

aomia t ion with f cuit iangtti» whila i t aKhibitafl pomLttum 

nlgfolf^-smt gorralatioa ^tt. fruit daoaity at both pNno-

tfpia mA gmaatfv^ lavals* 

ttm fruit wai^ht aattibitad M/^lilr 9laBifi9«it 

poaltlva 9orr«iatioa with fruit lanqth* fault girth mA 

a talk laoqrth o i fnilt* wlilla i t ahcawA hiq^y si^oltlA^tt 

••latliitt 3or4:alatioo with iMapiag <iuality iadau of fault 

at both |t)«notyp43 aiid ^aootypis l«9ala* 

t a i l t laogth showad highly aigaiflsaat posHtlw 

aorrelatioa with ataUc length of fruit at pheootyplai airt 
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MiO«ti«e sorreltttlaa «ltlk kcspteg 4««iity iad«K o£ tjeult «t 

bit«d s igai l i s iut aeg^tlve 3ors«latloa ifi.th tcalt d«Q«lty 

^ 9«aot)rpl3 l4rMl only. 

Tbrn fruit o i t h sbowiiA highly 9i9alfistfit Q09«(fc4ip» 

30rfelfttk» %iltl) kvapiftag <iu«llt]r ia&«K of fJOklt «t pl^oi^-

typis «a(S g«iiotyp43 IwmlM. oa tk« <ittMr h4nd« It »hoiiK 

• peMiitlwn 9i9ftiCl9«nt 9ort«l«tioa with •••d tuelght pnr 

ths riad t h i J l M i of fsult nhammi highly <«lQa4» 

flsant pofiltl<m 3orx«l*tlaa «ilth •••di wi l^^ per f m l t 

et both ^onotypis aad phaaetypid le^«3ff. 

Za general, the geootypla ^orreletloos were hl^h^r 

ia ^sB^oltude over reev«9tl«e pheiiotypla aorrtiletxoae aKoept 

for ia tho smm o£ deye to flcwer with pieat epreed* fruit 

yield with seed weight per fxuit# auntwr of fcuite par 

plAat with ieeepla<3 ouelity iaitew «aA fni i t daofiity* fxuit 

gisth vitis pdcMcy bieashe^ aod 9talk laagth* see^ wrists 

with st«lk length of 2mlt ^mC ctad thio^oieiis with f w l t 

deneity* The ffittoptypla ooxralfitioa Tjetneen alove nantiaaai 

aheraatoxe were 9li(|^tly of « higher order of mqaxtadfi 

theo their cavpeotive 9«aotypl3 aorr^etloae* 
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4*3 9mth aogffialent aualvgia 

The qvQCALYPLs aoefilsieats of ootneel^tijaa betwoea 

4i,ff«r«Qt 3h«r«3t«r9 under study «ece eubjested to peth 

•••ff i^leot anaXvsi* for pectitloaiag tbo dixest end ia -

direat off eats of thoso tcelt* oa fxtti.t yield* tfhlab HM 

soasidemd as the d^^eodeut \rer4eble* it^e dixeat and 

iadlcest ef feate of vaxLoua tre4t« %gm glvma la Teble S • 

Ttm M^li«0t iXmst vomitlr* effeat on fcult y l^d 

wee froadeys to flower (C«C3S)followed by ptX^amty bge.>3he» 

(0«i02fi)« et«lk length of fcult* aâ tdNir of fsuite per pleat 

(0.003}ead rlad tM:9mei«» C0*002)• t t e hlgh«et aegetlne 

dlreat off est oa fcitit yleia vm ixoat fsult ^i^l?ht (-0«oe4) 

folloeea by fcult length («0.069)« fexlt glxth («O*0ST}, 

Iceetla? quality IndeK C-0*006)« pleat height («O*004}, 

•eaoodesy bceoehei <«0.0G4}« firult deualty (•0«003) «fcad 

pl«tit «p«eed |«0«002} la oedteir of mi^altiide' 

Thoit^ the aufitier of fsulte per plant had hl^lheet 

positive oorxelotloo tilth fxult yield* the aaKlnum iadlrest 

positive cTontdbutlon vas thcou^. days to flo«or foUoead 

by fcult lenrith, fcult wrl-tht and fcult deoslty in oxdMr of 

sni^niitude. other 3hae»atec9 had oe^atl^a indlcest effeat 

thcouQh oembcr of tcults per plant SKsapt plaiM^ height* 

p d ^ c y braoahes and ^eepin^ quality ladOK* 

file:///rer4eble*
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ĉ  

CO 
0 
0 

r-0 
Q 

r* 
ri 
0 

in 
0 
0 

'* 
0 
0 

rH 
0 
0 

0 
.H 
0 

r~ 
0 
0 

in 
0 
0 

CM 
H 
0 

in 
0 
0 

?• 7 ? 

? 7 ? 

CM O ^ CM T H 

n o o o «-< 
0 0 0 0 0 

7 7 

(N 
O 

» C M | < N T H t * ' ' - < » H r > ' 
g o | o O » H O ' - ' ' - H 

5 O O O O O O O 

D o | C? O O cp O O 7' 7 7 

^ ' l O ' H C M O O ' H r - t 
O r H n c M o o o O 
O O O O C O O O • • • • • • • • 
0 0 0 0 0 0 0 0 

t n « - < ' n i n t ^ v o v o c o 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

° 7 ? ° 7 ? 7 7 

o o 

l-l 

91 
0 

l « 

0 

1̂  
0) 
0. 
w 
+J 
•H 

(4 
m 

i * - ^ 

8 
«.̂  4J 

•& 
• H 
V 
^ 

f o CO ^ r*> f^ * ^ VO 

vO CO n n •* o o 
O O O »-• CO CO CM 
• • • • • • • 

o tp o o o o o 

a 
m 
i-t 

18 

(0 

•s 
s 
u XX 

n) 

« t a ^ 

*> 
J3 
01 

i * ^ 

8 
**̂  
x: 4J 

f 

8 
^ 

o o 

CD •^ in 
0 0 0 
0 0 0 
• • • 

o c o 

O O TH 
0 0 0 
0 0 0 

• • • 

° 7 7 

o o 

>1 

w 

-0 

10 
m 
(U 

01 

rH rO 

VO 
O 

o 
o 

CO 
o 
o 

CM 
0 
0 

VO 
0 
0 

»H 
0 
0 

CT> 
0 
0 

o 
o 
o 

in 
0 
0 

r* 
0 
0 

VO 
0 
0 

a\ 
0 
0 

in 
\o 
0 
• 

P 

00 
* 
0 

• 0 

T-» 

ro 
0 
• 

<? 

t - l 
CM 
r\ 

» 
0 

p. 

O ^ M b . | n l > r H O » r - t - 0 ^ . 01 0) 
i J m w ' d + J C 3 

O 4 J 4 J 4 J n > Q + * + ' - ^ ' ^ - » ^ + ^ _ r l 5 ^ _ . 

>, . m T o ^ . ^ o 3 3 p ' S a p q sTfl oj 
' f f O H r H . - t n q j w U t i x j K C T j ^ a S 
a S a S S D . w * * ( ^ < ^ W i w b » o 5 ><-HW 

94 

6) S 

^^ fH rH TH * H TH 



O V 

:^^ 
a 
u x; 

8 •H .H 

CM O 

o o 

o o 

o 
o 

00 

* 
in n 
CO - - t 
in o 

en at 
o fN 

? 

00 

o 

0) Hi <U C 

(u (ri -a 
(u a c 

u> 

(n 

O 

O 
o 

o 

o 
o 
o 

o 
o 

o 
o 

o in 
o o 
o o 

? ? ? 

O O 
O O 

o 
o 

O rH 
O O 

O O 

.-I f\l 

O O 
• • 

o o 

o 
o 

o 
o 

o 
o 

O 
O 

00 

o 

o 
o 

o 
o 

vol 

o 

I 

0^ 

o 
o 

•0 C o in 
T-t O 
o o 

m 
o 
o 

o •-< 
O O 

CM o 
o o 

00 r« 
o o 
o o 

? ? ? 

o 
o 

o 
o 
» 

o 
I 

CM 
O 
O s o 

o 

^ & 

I rB o 
o o o o 

O OJ 
ro O 
O O 

in 
O 

o 

o 
o 

o 
o 

o 
o 

0\ CTi 
rH CM 
O O 

• • 

CM 

O 

O 

v»-l 
O 

rH j : : -H 

(/) C "M 

CO 
T-t 

o 

00 
CM 
O 

r» 
r> 
o 

T H 

in 
o 

VO 
r-4 

o 
n 
>o 
o 

«-« 
o f-4 

VO 
r» 
o 

CM 
r-( 

o 
f*l 
rHi 
o| 

"<«• 
o 
o 

VO 
•<r 

o 

VO 
<-* 
T-t 

o\ 
VO 
o 

? ? o o o 

ri 
i n ON 
o o 
• • 

o 
o 

^ r-( ro oi 
O V O ov 
o o »"' '-' 

? ? ? ? 

o r-l r* 
in ir)l «N 

? ?' ° 

00 * r^ 
r̂  m '-• 
o o --< 

t • • 

? ? ? 

ov 

o 

o r* 
in 
o 

00 
o T-4 

5 
o 

t* 
CO 
O 

CM 
O 
o 

n 
o 
o 

CM 

r-t-t 

? ? 

<̂l 
vol 
ol 

r» 
00 
o 

r» 
vO 
o 

•• 
o 
o 

00 
o 
o 

vO 
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rtm imit Ifio^th, had highly •i^iaifia^afc poeitiiPi 

9ori:<el«)t4oo ^Lth twnkt yield tait jfliowod a«g«tlif« dix«e% 

•fittat on ffttlt Ti«^* ^ « M̂Kiimm iadlxest |iaeltl«» 

sontiritutloa M fsona days tc> flaii«r MHA totit ««iglit 

tbrioit9t) ta i i t length* 

« M ^ Nid poolti've flgalflaaiit aor««l«tiAa with i<ult vl«i4 

bat «h0if«d aagatlvs dlxeat •ff«9t oo fxult rl«ld« Fsult 

l»a9th* iittlt 9lcth «ni stAlk loo^th of f m l t b«d siiKA îita 

iaaiTOat pcwltlv* • ! f« i t thsouijh fcult MM ĥt oa i a t l t 

r l« ld per plflBt* 

tli« \0mviag <^Allty lodoK had a«9«tlim •A9iil£ip» 

9«at 9«ii0%rvla aorrslatioa f«lth fruit y^miA, nT-lah «•§ 

mftloly 30ateiliut«d lodlnat ly lay f a i l t 9l«th aaa st«23t 

laaoth 9f fruit through ygim^m ^ « l i 4 y iii&PK« 

Him tn faitiui* of dliwot •€!oat of «11 tho trftHui 

v«t l0iior th«a geootypla aorx»I«tioii dB« to poRltlnv and 

ae9«tlxPo ioAXxma^ sontxltautlexi of dlifostat traits under 

•tudy thcottoh r i y a t l i w i traits* •ia«i>t f m l t girth* th« 

dlcftst aagatliwa ofi^at of fcult girth «m firult ylo&a 

•henod hlqrhor smgaltikdo ovor tholr xuspoatlvft g&aotfWt^ 

oorrel^tlOB botwo^a th^io t ra i t s , itto fruit walght «tmi 

fjeult laagth showad notxlnum aogatlim intSlraat soatniautlOB 

thxou^ fruit glrUt» while days to flower h4M3 lodlraot 

poeltlne efioot through fruit glxth on fruit yield* 

file:///0mviag
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otlMr t r a i t s * iadlrest 9ttmt of thd 

auntoer of f a i i t s F»r plant* f » i l t ««i9l»t MIA 8««A naiiglit 

par f » i l t 3aatsilitt«3 posltivaly ttasougb daya to flefvar« 

mn ie f n i l t leiKrtb* fxttlt g ir t i ) * ataSk langttt o i f m i t 

and f m i t danaity^ ahoaad ottaclanm aa^atA^ya ladlxast afiteat 

thxott^lft daya to flower oa fniXt yxald • 

Tha imSicaot affast of atalk laogth of f ru i t * 

f n t i t aajy t̂et ana piisMiy braoslies nam aa0«tiwB thxoiai^ 

plant haiisrht* vhi la plaafc apvaad and fjeait daoaity a^4]lfad 

aaxi;!um poalti^ro iadiraat of fast thsough plant liaight oo 

f m i t yiaXd par pl«aft. 

rcttit daaaity* fco i t g i r th* dad t h i J a a w md 

f m i t aatl'^t sootriiMtad poaitiaaly iadirast ly Usrougii 

primacy braiuttaa* idi i la daya to flowar* pldAt haight and 

ata lk laiyjth of f m i t aahitaitaa :nwi9tta aagatiira AaAinat 

• f i a a t tltsoia^h primary braa^sav* 

Xadicaat affoat of d^r^ t o floifer* plant hnic^it* 

prit»iry br«a3tMi« <«d atalk laagtli of l^mit waa naKitaum 

positive through sasonOary braaah^* nhi la f r u i t aaight* 

f m i t gixth* f ru i t danaity and rind thiatawaa bad hi i l i 

nagatiirn iadiraot af faat thaoush anaoodary iirai^aha* an 

f m i t y ia ld* 

Po9itii»a iadiraat af fast of daya to flowar «nd 

f m i t g i r th vara taaaiaitn through atalk laagth of f ru i t * 
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mtXlm fmi t mX0it and fxuit leagtli rnhmitm 

••9«tiim efforts thcmigh st^Ue i«î rtl> of fsuit oa fsult 

yittid per plant* 

Me^ative loairest «ffe^t of a*fs to flowor* 

fxialt welgt̂ t «oa f a i l t 9lsth IM0 taiKi;i«am tbrDUKjfc fsult 

dofwitr. uhlle 9«30iidax]r bctnsbos «iid mmd waAgfet pwt 

frait h«A fflaxlEtttm posltlipo «ffest thxoit^i in i l t <lmaBitey 

oa f m l t ylold per p]i«ot* 

D*y» to fI<»ror« st^ik Xooftfe of fAti.t «ttd 

ifoliflrht per f iui t mhliAtmi mmlmtm powitlvo iodireat 

•ff09t thiXMigli ctad thi2fkiMi9« whUue fxult wel^lit* iMl t 

9lrtl> and fxtO-t d«i9i.ty gbotwri MKltium aogativo iodKoat 

•ffo9t thfDu^ rind thidkao»9 oa fiu&t yiold p«r pUat* 

no«d weight per fmi t li«d ao dlrost of foot on 

fni l t yiold par plant, sut doyo to fJonor* and stalk 

lai^tto Of f m l t oKhlbitOES poeixtlvo iadinnt oifoat thRMigl) 

•ood ii«l9ht per fxiiit* «horot0 fnalt woftght ttad « —liraiii 

iodirost oegatlire offoat thvoatfi soad might por fmi t 

Ott frait yiold por plant* 

Path aoalysio of 14 plaot aerpiiolo^sal and 

f suit ralatod pararaatttsi rmmmlaA u«at aunftaar of day* to 

floirttr, primxy bcan̂ ^wa and stalk laogth of i n i i t aaitibitod 

maxiaurn ditaat of foot on fcuit yaold. But poaiti'wo 

iadireat aoatributioo through f m i t waight* fAtit loogtli 
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and Cxuit 9lctl) oa ylald V&OB e<j^«at* 

of 75 9«(iotype« ttnder study wltlt gMjpogt. to IB pXaot 

aocpl»lo9l;3*i «£uid ieakt Oh«r«3t«» v«i «a«ly9oa taf using 

cwmll^ ĉ btaiiiQtl ««» psotantod h€ie«tiiiiaeir. 

4.4.1 Wahftlaaobia'n (p^) ooftlvals 

ttio 90rxel4dt«9 mxatsa&mxAiam^ rammm of tiM 

^«r«3toc» laoder sti^ty won trmfornor! to 9^m>dms&iMmBi 

tmsorvelotoS sot of vsrliidMloi tttiiig tuxywr*'̂  s^oco sset 

method (i»o« i9S2). tlio •t«tlfltl3«l di.%t«i90 

(Har^olaoohis *8 O } tetweco p « l » of (loootypes HM obt«lJiod 

49 tho wvm of «<!u«co8i of diffo»M»30i ^tiwim aoex^espoadiag 

ttaaorx^Iotoa "mhkm of oiisr two goaotypn. siopo oMli 

fwH»ao<l 7S :,iirMrtHiit4oti«» $62S p vaaues vsrs cAit«laod lor 

7S fonotypM. Tho D^ v«2ito9 soared fiDom 2i.48S itetUMO 

^«ooty|x» 52 soA 53} to 3080.969 ( bstusm Qoootyp^ S uod 

721. 

1 1 >a oo tlio 3«l3ia«tod wftamxim of tlio tMWi*" 

Uo«d dlstsaaiH ( c ' allies)« ^ma^yvm imder study WOJCO 

qwoawmd into soiioa slostors folldsiiii? tlio mstTioa sug^sstsd 

tiy toshor (nso* 4952} CTsblo « ) • tbs lihiMtmr^ vos t i « 
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km AjOm mmuaim^0 2« A«ie« stiijei«li# 

Leoal , 9* Hioa* o o r l a (Tfe«}« 42* Aata*« 
U . dbIkh«l9«oii«l* i S * PIR i2»<9« 

2 0 . miJLrui>i« tU ^ 249»U>« 22* ^apmSUm 
2 2 . 9ttS»tlhlttt« 2 4 . BOl9«M»»i# 2 S . F S«4^ 
2 6 . f3oto*2* 28* Pm%^ 2 9 . Sor ly* SO* *i«Jcl 
mftM, n . «urt UHMI« sf. pm 9wi« 
2 8 * ASU iC« 2 9 * S 2S8« 40* St4^, 4 i . ^ 2800 
42* m w t , 4 2 . n90«4, 4 4 . l8a«2S« 4S* tbktm 
Ctmtmx0 4 6 . 0b2oag Lo?al; 4 7 . !^b«a 
fttdvpuxl* 4 8 . X»ll->i2B« 4 9 . m « ^ « 
SO. iCA9ttd«i«-i# S i . B'4 422« S 2 . a' iZl, 
S 2 . SF i 3 S , S f . ^ttjeye* S 8 . fZ 3 4 8 4 i 2 , 
SY.VtOSil U 2 « 8 « 8 6 . Otepl Qftn«» 

4 2 . Tal|fan ai«3«« C3« '-^«dl I«;:al« 
4 4 . SMn*ir«t Oi«tit# 4 S . ^mted»ttl losmk* 
• 8 . 9temtr <^Jlt«r «7« Hadla*. 6 8 . ^qr2oa«» 

4 9 . 8 1 * : ^ ae«ttty« t O . <a»apQe4t*i»4« 

S X I S 24 . ftULf Xoa9» 3S« ltiE»i]ftl, 24* 
Oxvao* S9. Otiktik L»3«l« 7S« a«iaBi)0 l09«i . 

2 XXX 4 1 0 . nsmOtXt U . ^ I g a o a lA?al* 2 1 , ^ 3 i i l r « » 
2 2 . As i l i^ . 

4 X^ 2 27* r*l?faiipBr T2« 7 2 . 1Kl»« l tr«it i* 
9 ^ 2 14. ^ia«h«ll« S4« Jlia»i«a Ohleog. 
8 1ft 2 7 2 . mam HacplB long* 7 4 . ^ s « Bh^iSBv. 
7 , 1RU I S . itJiM l̂adĥ piici 
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l«ssr«Rt and i t 9em0i0t9S of S9 '^sX^/timm S^aood aflt 

tkilsA ^hjmtmsM h«d tkwm «id four ifxia^lm, xwpestiwtly* 

Clit9t«£» X% ^ «aa VI bad tMo ^^rtt£i«tl«s WMII, Kl^r—I 

siuster v%l bmA only oofl geaotysHi (»it^t« Hddhapuci}* 

tti« aveca?^' withia (iotr*) aafl btw^ca (ittt«r} 
2 

9ltt8t«r difftaosea and O valuas • « • cjl9«a ia Talil.* 7* TIM 

iiitr«f3Stt9t«r di8t«ii9«i mciea fxom U»8S to 2S««2 ior 

aliistew Z «ad *^ x«»pe3tl«Bl.y. Ttso latos<woltuit«r 

difftaaaeff raitjaa ^lumiw it«24 (Z mtl) ^̂  aod 44.$7 

("̂ S Witt) ÎZ1)» ttia awitium g«iiieti9 divvsgcn^e waa oto-

mmrmA battiaan aluatafs ^ aad "ttx aa cwvaladi fay t M 

MMiiaiai iatac^aluatar diiit«iiHi of 4i«S7« tha iot«f>K3luit«r 

pfwcinlty was aaaa to ba 'J«c4niiit batwawi aliaataxa 1 and v 

lay tba lowaat iatar-oluatar diatanaa of 46*24 • 

crluatar X wtO^. aoni^sisod of S9 rraxletias mm 

IAM^IT t.%l«i«3 «itti 3l»8it«f» V* VUU XS 4ad XXZ la ti%at 

order Mitli saapttstXva O ^Faluos of i8*24# i6«43« 49.IV 

•ofi 20«77« ykmfm It MM aDs» dlivassa ts^m ^liiataai ^ 

aad Z^ sZttstacB aitt) ttia raKpestlim ID valitaa of 33 •% and 

23.34. 

Siaatar 41 also ahcdiad tho n&aiRiî  di«»niity 

«itli oluataxa ^ dad nzz if4tl> o viaZttas of 30.93 aoA 24.ea, 

vaavaotivaZy* ttia fartt̂ atfH sloatasa fxom ttia aasood 9lii« 

atar «a«a ^« ZIX « ^ 4"̂  ahowlit^ D ^f^Jiiam of 34 •94* 36*48 

tiisd 23 .SO 4a tr.at Ofdar. 
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I 

II 

III 

IV 

V 

VI 

VII 

Intracluster distances 

14 .85 

15 .23 

16 .14 

16 .08 

16 .71 

25 .42 

0 .00 

FIG 1 . INTER CLUSTER DISTANCE ( D ) AMONG SEVENTY 

FIVE GENOTYPES GROUPED IN SEVEN 

CONSTELLATIONS. 
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Itiisfl 3lust«r «hotf«a 3lo«« pemiattr to ^ and 

q̂UU nlMim th«0 INI1M«« «•<• it*94 «itf 2i*9S« xvsp^^vsly . 

tiM "IS aafl X^ nhmfm a^ioitm thm mmLm'^ D v«iii«i of 3S.fi 

«ad 30*62 team thla alustinr. 

1I)« fouxth alustor aoasiatlag of %M» ^onotypot* 

j lWiatrt iMOt D VMftluo «itlia«fc«i of 19.83 «ad 23*96 imm 

olmstoc* 7 «id V£ la th«t ouAsr «•« was cslosoly rol«toil to 

tboao sIiMtof* • The faxtNtst aXust^r «o» ^X tD • 3i«aik) 

fcoa i t . 

C2ti9tor iwitfitair ^ imi alo»«4r lol^tflfi to X, U* XXX 

•ad X^ sluatocs m scfleatoa l̂ r ttoo XoMt iat^PKslustor D 

vttluoi «id so tbo lacthMt xeltftiaos^Jlp against aXustor ^ 

(O • 2S«ft9). 

Sliwtor ^ woi la OIMO pxaKXatty to X7 aaS ^ 

9l«HitOK» With aorx«9powSlag D vaXuaa of 23.98 «ad 2S.G9* 

emavtsstX^mlYm tim zlvmtmm ^ni, XXX# XX aad X ahowad the 

aucintt-? O valuos of 41.S7» SS.74# 3431 aad 33.SC« «aapo» 

atlvaXy fcon this aXuatar atd thus Î >xn«i3 tha faxtheat 

aXafltacs fson i t . Ttia slustar 'fl showod aoaffidarabla 

divav^aaae «itls aXl other alaetaza m€ tmof a tMmmi tha 

d& v̂t̂ asee otaaotvsd aeca I4gl^«r tbaa ai^ of tim ottarr latac^ 

aXiKitar di3t«*a3<M. 

CXttitar ŜX fornod a 9oXXt«X7 aXuater of a 

sia^la gaaotrf>»# «** ia alo^a rnaciatty to aiustasi l« XX 

http://3S.fi
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XXX «m8 ^/Hi til lAt«r3litHrt*r d4»t«iKMs 18*43« 2i«83« 2i.9S 

«taa 23 ••S* tmpB^l^mly* I t •homA rawciaiaffl latftiralustdr 

4lAt«a3«B with shimtmm vx «ai Xv« th« D <«IA1U«S baiag 41*St 

•aA 3l.8l« KWipeatiiivly. 

I t e atMi irfilti«e of •«9h of tho IS ^)«c»3t«si i»r 

sown 9lx»ter^ axo p£«9«Kit«d la Tftblo 8* nith segttfiS U» 

tr» dors to f2aiierla9« aliiator ^ ««§ tho oftrUatt 174*3 

d«y«) 9lonoXy ioUoMd l3|r alus^oxs X and XXX fTy*C}« 

Slti«t«r t>zx 9l)aim<S tl̂ o highost mmm (8S.6 4i|r») Cor tlM 

dl)«r«3t«r foiloMia bir sluotoi- XX • X^ «a4 f̂ with tS*!* 62 .S 

ond 8i*f d«ir̂  to flower* c«tpoatlvol.y. 

ihm mmtk valyoe ior tho f a a t yiald por ptUat 

dlfforad aooaldorAbiy oooog tho slustoes* Tho sXostor ^m 

showod tfeo hi.^ho9t fat l t ylold 9«r pXaiifc (234 8 9 } , «t)4X« 

oHwtor *̂XX h«d tlw Xowiiit yXold < 274*3 g ) . Sllistor X li&s 

••3oad loMOit ia r«iiielii9* (882*S 9)* «hiXe tho soiaaiaiai 

9]tt»tess IX* XXX« X*̂  aod ^ «lth tiMi aiMa ylold of 1088.7 9* 

XX79.0 9« i28i*3S 9 and 1349^3 g, caapaatlipoly* vara aloaa 

to oaa aaothar. 

tlia mmm mn^^mr of fruits par pimkt aJao dlffaiad 

aoasidacabXy maoari tr« sluaterSf sXuatar XXX tm& tha 

hlg^ait moMi of 29*6 o£ fsuits per pXaot* foXXonad slasmiky 

by aloster •'-fl mta ' '«lth « ftisaa ot 23*4 «ad 31*8 faalta 

per pl4iat« favp^otivaly* elttst^r mx hod ttia lowawt laaaii 
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<ol2oMdl h/ shm ttm L, X'-r «ad IX witb 7«7, i0«8« 4.3 .S 

«itd 13*94 f m i t « per pl«(^« £«*|Mi3tjLiffil7* 

t l « 9li0tttr ^ru h«dl th« hiq^wt mvk pUafc b«ight 

( l O i . 3 gn) foilowad bf 9lii«t«si XX, X« XXX «4id XViHttt 

99*e« 67*6, 64*« »̂ad • i«4 an m r M t l v ^ l y * Iti« alustitf 

n ffhowiS th« loMst f 7 l . 2 9ni) OMa plaot b«L9ht foUoMd 

bgr the 3luit«r ^ C77»7 am). 

Th« 3lai9t«sf X^ «ad XX fc«a tl)« lUL^hslt eWM 

pl«ot spcMd Of i03*a •od 103 .ftO 39^ nwyoatXtpoly* ««x« 

3io«« to oAoh othojr* Itw lodoctito a«Mi pl««iifc eprood ww 

•IwMi tar 3lu9tox9 x« XXX, vxx «icll -9X with the taoui plant 

f w i d of 9S«S« 93«1« •a.'i «a<S 8»«7 «^» c«»p»8t4«»ly* tbn 

pUnt •ps««a ««i tho loHwtt for alustor v (7S»i am)* 

ttMire wM <MUY XXttXo vttrlatioa for tlio mtftiame 

Of prXtmcf bc»ii3ti«B v^oog the a lustom, whXah ffifit 

betwooB 3«0>; Calttiitor ^ and 3*8 CsXiwtor ^ ) « IMwovor, 

OMfllMMr Of soQQodacy bc*adh«« p«r pl«at oliBwri taos* IP»SI*< 

t ioa >j<tiiow th« 3lu«t«ei* Slaotor ^X li«d tlm hlgliMt 

mattmc of seaond^ty brAiuhoi follo^od ligr aXavter 17 itiLId) 

a no«a of 28*2 Aod 26•4« smpRstXimlym Tho aXuvtOJe* xx« 

X« XXX «Qd t̂ X hdd « mom of 24«3« 32*0« 21.9 m»i 21 

ourataer of sc^oadArsr bcvoslics p«r platttt# xi9«|3e3tXv«ly« 

7lu«tor / b^ th« loiMist number of 9«oondMicy broootet 

CIS•2). 
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ItoXlsmmi ]ay srUwt^r ^ wltli « ntMi wslQht p«r lA i i t of 137.8 

«id 126*3 9 , f«*|i«3ti.-if»iy* tti* 92uat«m % XI and x gfaowfl 

tt)« îMui i n t i t «ttl9bt of 8t«9« 62.3 aad 76«4 9# s««P«itlv«ly. 

::lai»t*r 'ni to^d tbe loMvt «Mir«9« wsigbt p«r f w l t (38*7 g ) . 

Itm slimtmt ^ •t<3Wttd t t^ highwt :mam fn t l t Xaogtli 

of 1A«0 sm «ad aluvtor VlX h«d tb« lammt l«B«itl» of ixo l t 

(3«7 9i&}» For o t l»r alustoxs the timm tatXt Imugth IMI i0.3S 

(^)« lO.l't Crf)« 8.22 {XX)« 7»86 (1) «ia« «•» (XXX) ^m. 

Tim toi^mvt aMA t a i i t giuxth MW •# •» te alust«r X̂ f 

(18 .8 9i!i) followed bf sluAtor "« (i6»35 »n)» 7ti« amma izakt 

qXrth Aa 3liistO£» XX* V# X« XXX <icad VZX ««• iS.S4# kS, U*M« 

13.42 «od i2 ,0 9RV ntspvatiipslv. 

t t « 3lu«t«r vx 9hoiiad tho lilq|)«it a»ao •t«Xk loftgtfc 

Of fcul t Ce.8 gm) «iid for 3ltt9tM XXX« the mfJKk Ic^ith wm 

tkm lowest (6.»3 on) . Hw abafften xv; XX* X« ^ «ad ÔX hitf 

a RMMo «t«Xk loagth of 7«7« 7*5# 7«2« 7.0 «ad 7«0 afll» 

i«ipo3tXv«ly. 

n w highest d«Q«Xty of fcul t tua found ia zhmtmr 

*>ftX wj.tt) « « « ! of C»fa6, ittiile slustoja ir «ad ^ 9towod 

tlm lammt (&«70) muaa deoa^ty of ffuXt. rim s luates* î̂  

X« XX «»ad XXX had a n̂iMKi firuit w.«a«Xi;y of 0«7S, 0«73, 0»73« 0 

0.73 «ad 0«7i« «3iap6;iULviiXy • 
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C*T3 3i«r xevpestlvely* OkJmt 3lu0t«si« ^Ol* X« ^̂ # XU ««tt 

t v slMMid • mm clad UtiJIiiiia of 0«70* 0.«8« 0*«7, 0»i«« 

9lttit«r x^ CoUonaA li? slustesa 'H* ^ «ad vzi «ith • .-«»«i 

of li«0« 4).3« iS.# dud l««S« c«»po3tl«ttly* Tli« c^^na^ol̂  

3lu9i«X9 Xl« Z «aa XXX hdd higher iiia«R of 2t««« 21 «0 i « l 

Xf3« satpnt lvs ly . 

Tt)« i.i^}«tt RiMa WBltTht ot 9««a par fsu&t ii«i 

•b»«r9<ed ia 32u«t«r XX foXXo««d by shm fr x^ «it^ « 

of S««9 and 3»e7 g* £«ip«aUv«Xy« Other 3lu*t««» n̂LX« XXX* 

vx, X «ld '/ Nid « mma of 1«»4« 2«25« 2.2S, 2«7i aad 2«W 9« 

Xa 9«Mic»l» m mppwrnsl^hlm^^mm th« sluatexs ««• 

foimd f»r fittit yxold p»r plaat* m^ttibm of fmit« por 

pl«at# fruit weight aod fnalt Xeagtli. 

4»S notofosisj^ 90«bt|iUo9 ebilXty for yieXd, yioXd 
AttdbtttiHi mad <Vtt«lXty roXa^ad aiuireateai 

Diallol eaeXysle of XO diiwr«o p«£0»te along mtfe 

tb«lr 4S r̂ fl <î t)Maiat msiproe^al*) v(\s done to cftxag|» 

tHKerosia* gOTtsiaiag eloiXity end geiKt eatlcm for 22 :^«pi«tefli 
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8lwitigC9 btts«a oa iS plant 39KitiQ^U>gl:̂ i m^ fsult sit^xmi^ 

atexB 4a •c]i:«£ln»at ! • Six i»dr«£M:s i^c« fxom tt» lac^r'yst 

92i»it«r X dod one east £«9a thf» ath«ir 9lii«t«jQi» £2* X9; vs 

^•sa ^̂mlYPJfc? Of ^tifl^^it (^tf?''̂ } 

MMlTSiA Of vftriofise for 22 al}«r»9teci i s 

pc«««frt«d io T<3bl« !»• 7t^ 2̂fO'̂ ^ iadi^atad hî t̂ ŷ sl^aifisMit 

6L€i.%s:«asxm anŝ ig t^« txteatinent® foe «3L1 tte« alMMcmaMict uadar 

9tud7. TtM dl€f<S£«{|Sdt* amcô  tti« bflsicidls «tid «l«o •0009 

pareats were al»o bl^t^lr «l<?iiifi3«iit iof aXl th« sliax-dat^ai 

esaept pzl̂ asv* brS;:;;3bQ9 &adl s t«s gixtlt 1^039 paraats. Wm 

n^riaaaa fisr pat<aat« *« ^httos i*«a highly 9igal£i.2«it i»c 

aU, :iAvira3t«c» CKCMpt lor tba ottotoar of j^ltauY braa:^ias« 

• ta» giftti* fsuit; Isof^tt and ataUt Xeofth of tha fnait* 

^ma^aase OB asrsomit of <9cjf niabtar (%) «azo ai^aifiaaat an 

S |«r aaat level â ooQ paxaat w bybci<3a« 

ttia BiaaB pariortaaooe of pacanta* hf t»ciid̂  aod 

isa<̂ gAtuda of t̂ atacoa&a aKpcaatad m paroeotaga laoxaaso 

or Aeisg^amm over :t4d*pikteQtf batter permit aod top paont 

^mix^'^ iot 22 db^rtat&K^ ace praseotttd ia Tal^es iO te 3i« 

A 30iiii<3«rab2e raqge of 7aci.«it4aa was obaervaS 
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Hi 

mmoug PdS«iit!» and hfheiOm (T«b2« 10 ) . ttm pamaftA OmmcmA 

iMlkMMi m iv^itm i^9i.£vr) «ad t 2 days (Ki i^« Oorla* OtleiAc 

t03Al 4uid TiisMa H«9«}« ift'4.J« t lw tiyb<|d« r«a9«d MkHMtt • • 

(3 » S) and 9% days to flflwer ( i JI 4}« 

Out of 48 9SO9mm0 4 i osoasea h«d hingh^r tim^tiamiM, 

• • fat ivta hat«ca0ia and ooa 9spa« had h<î 9lily algalflaaBt poai*» 

t l i M hetaxoaia ovvr Ui« !i&d pasant ^valiM* iha w m » of 

h«fcexoais was fxom •24«17 ( I x • ) to • • 0 1 ( 1 x 4) par aaat 

evar ;a4d pacoat* 

tt^stythcvo asoaaoa ahowad a Mglily algnlf i^aat 

a a ^ t l w a tM.t«s9aia oiwr boktor paxaat and poai^tlva NtUuoais 

«f«i found in th.c«a 9Wo»9mm foux- dtoaaaa aKhibitai 

• iga i f iaant a a ^ t l v a l^atasot^ui oi»iar IwtiMr pacaat* lUm «aa9« 

of hetoxoaii oiwr batter pacaat «aa ima *23*34 <3 x S) to 

7.S9 ( i X 4) per oaot. 

Tt^ |-.«tei;t3Aiff oiper baat paceat naned isDia •If i .Ot 

(3 X S^ to i4.44 t i x i ) per aesK doA 32 asoaaea OKhllatitiat 

«i<?iii£i3aat hetercjaia l a desired d l rest ioa . Five axoWNHi 

sbovad 9iq»if i9aat positive bcteroaia over the beat paseat 

i a «adeairad direat ioa* 

Maan f m i t y ie ld per pXaet varied fssa 7i#*3 

(Higaa Dorla) to i03S,7 (cJbkak loaal «»ad Pus a Miairav) u ^ 

72S.3 C4 X 7} to i7es g <6 JC i c ) aaaao pareats and hybxids* 
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Table 10. Mean performance of parents , F . ' s magnitude of ha t e ro -

s i s over mid parent , b e t t e r parent and top parent for 
days t o flower in br ln j al* 

S I . 

n o . 

1 

Parents and 
crosses 

2 

Mean 
value 

3 

Per c e n t h e t e r o s i s 

MP BP 

4 5 

over 

TP 

6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

White Madhapuri 

Hignador la 

Gare l o c a l 

£K 135 

Surya 

Gokak l o c a l 

Malapur l o c a l 

Taiwan naga 

pusa Krant i 

pusa Bhairav 

1 x 2 

1 x 3 

1 x 4 

1 x 5 

1 x 6 

1 x 7 

1 x 8 

1 x 9 

1 X 10 

2 x 3 

2 x 4 

2 x 5 

2 x 6 

2 x 7 

2 x 8 

8 8 . 3 

9 2 . 0 

9 0 . 0 

8 6 . 0 

8 8 . 7 

9 2 . 0 

9 0 . 0 

9 2 . 0 

9 1 . 0 

8 3 . 0 

9 2 . 0 

8 2 . 3 

9 5 . 0 

0 4 . 0 

0 4 . 0 

8 5 . 0 

7 8 . 0 

8 4 . 0 

0 0 . 0 

8 3 . 0 

8 2 . 0 

7 8 . 0 

8 2 . 0 

8 3 . 0 

7 8 . 0 

-

-

-

«» 

-

-

-

-

-

-

2 .05 

- 7 . 6 8 * * 

9 . 0 1 * * 

- 5 , 0 8 * * 

- 6 . 8 2 * * 

- 4 . 6 5 * * 

- 1 3 . 4 8 * * 

- 6 . 3 0 * * 

- 6 . 6 0 * * 

- 8 . 7 9 * * 

- 7 . 8 6 * * 

- 1 3 , 6 7 * * 

- 1 0 . 8 7 * * 

- 8 . 7 9 * * 

- 1 5 . 2 2 * * 

— 

-

-

-

-

-

-

-

-

-

4 , 1 9 * * 

- 6 . 7 9 * * 

7 . 5 9 * * 

- 4 . 8 7 * * 

- 4 . 8 7 * * 

- 3 . 7 4 * 

- 1 1 . 6 6 * * 

- 4 . 8 7 * * 

- 3 . 6 1 * 

- 7 . 7 9 * * 

- 4 .65** 

- 1 2 . 0 6 * * 

- 1 0 . 8 7 * * 

- 7 . 7 8 * * 

- 1 5 . 2 2 * * 

— 

-

-

MB 

-

Mk 

-

-

«» 

-

1 0 . 9 4 * * 

- 0 . 0 1 

14 .46** 

1.20 

1.20 

2 . 4 1 

- 6 . 0 2 * * 

1.20 

- 3 . 6 1 * 

O'f 

- 1 . 2 0 

- 6 , 0 2 * * 

- 1 . 2 0 

0-0 

- 6 . 0 2 * * 

C o n t d . , 



Table 10 (contd. .) 
l U 

1 

26 

2 7 

2 8 

2 9 

3 0 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

45 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

CD 

CD 

2 

2 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

9 

10 

4 

5 

6 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

8 3 . 3 

69 .3 

7 4 . 0 

6 8 . 0 

6 9 . 0 

7 5 . 7 

6 9 . 3 

8 5 . 0 

8 2 . 3 

7 2 . 3 

8 2 . 0 

8 2 . 7 

8 0 . 0 

S'l.O 

8 1 . 3 

8 0 . 0 

7 8 . 0 

7 8 . 7 

6 8 . 3 

8 4 . 0 

7 8 . 0 

7 5 . 0 

8 8 . 0 

8 2 . 0 

8 6 . 0 

7 4 . 0 

8 7 . 0 

73 .0 

7 2 . 0 

7 1 . 3 

2 .76 

3 . 6 5 

4 

- 8 . 9 6 * * 

- 2 0 . 3 0 * * 

- 1 5 . 9 1 * * 

- 2 3 . 8 9 * * 

- 2 4 . 1 7 * * 

- 1 5 . 8 9 * * 

- 2 3 . 8 5 * * 

- 6 . 0 8 * * 

- 4 . 8 5 * * 

- 1 7 , 2 3 * * 

- 7 . 8 6 * * 

- 6 , 0 2 * * 

- 1 0 . 1 1 * * 

- 5 . 0 8 * * 

- 3 . 7 9 * * 

- 1 1 . 4 5 * * 

- 1 2 . 7 0 * * 

-12 . sg** 

- 2 3 . 9 8 * * 

- 2 .15 

- 1 4 . 2 8 * * 

- 1 8 . 4 8 * * 

- 3 . 8 2 * * 

- 6 . 2 8 * * 

- 5 , 4 9 * * 

- 1 8 . 2 3 * * 

0 . 5 8 

- 2 0 . 2 2 * * 

- 1 7 . 7 1 * * 

- 1 8 . 0 4 * * 

2 .39 

3 ,16 

5 

- 8 . 4 6 * * 

- 1 6 . 5 1 * * 

- 1 3 . 9 5 * * 

- 2 3 . 3 4 * * 

- 2 3 . 3 0 * * 

- 1 5 . 8 9 * * 

- 2 3 . 0 0 * * 

- 5 , 5 5 * * 

- 0 . 8 4 

- 1 5 . 9 3 * * 

- 4 , 6 5 * * 

- 3 . 8 4 * 

- 6 , 9 8 * * 

- 2 . 3 2 

- 2 , 0 5 

- 9 . 8 1 * * 

- 1 2 . 0 6 * * 

- 1 1 . 2 7 * * 

- 2 3 . 0 0 * * 

1.20 

- 1 3 . 3 3 * * 

- 1 8 . 4 8 * * 

- 3 , 3 0 * 

- 1.20 

- 4 . 4 4 * * 

- 1 7 . 7 8 * * 

4 . 8 2 * * 

- 1 9 . 7 8 * * 

- 1 3 , 2 5 * * 

-14.10*-* 

2 . 7 6 

3 .65 

6 

0 .360 

- 1 6 . 5 1 * * 

- 1 0 . 8 4 * * 

-1C..07** 

- 1 6 . 8 7 * * 

- 8 .79** 

- 1 6 . 5 0 * * 

2 . 4 1 

- 0 . 8 4 

- 1 2 . 3 9 * * 

- 1.20 

- 0 . 4 0 

- 3 . 6 1 * 

1.20 

- 2 .05 

- 3 . 6 1 * 

- 6 . 0 2 * * 

- 5 . 1 8 * * 

- 1 7 . 7 1 * * 

1.20 

- 6 . 0 2 * * 

- 9 , 6 4 * * 

6 . 0 2 * * 

- 1.20 

3 , 6 1 * 

- 1 0 . 8 4 * * 

4 . 8 2 * * 

- 1 2 . 0 5 * * 

- i 3 . 2 5 * * 

- 1 4 . 1 0 * * 

2 .76 

3 ,65 

** - Significant at 5 and 1 per cent level of probability/ 
respectively. 
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la 2S 9seMS«« tm/tosxmim o-mx tiAd papaot liMi • t a t l * 

• t iaftUy 8l9iil€iaaiit po^tltiw aod on* 9X0*9 C4 M Y)« tiMSt 

betw«M • i t . 9 3 (4 x T) «Qd e2«#7 ( 1 x 7 ) per aeafc OIPBT SI44 

Za a l l 20 3So«se« «chlblt«d •igaXtiafnitt pos&tiv* 

mm <il<7aiil7«at aeriatin* t«te«oei«* tl»« ^«t•xa0l• oiMr 

K^tt«r pftJDKXt v«ri«d fnrn -28.19 U x 7} to 72.3S ( • x 10} 

fh« 9i^aici9«at p:»it l«» h«t«st3«i« oif«r b«st pn smalt 

WQS «hdHa b^ 1^ axo99«»* «ia.l« aliMi SSQMW «Kltlklt«d 

•l^aJLfiamt aiagatl^e h«t«xoBls over top p«Jco(^, TNn h«to> 

so«i« ov«r bafft PftfiMl: roo^od betnoia -29c^? (4 x 7) «ad 

72«3$ {6 X 10} per aoat* 

TfM «vora<7« OMflbor of fxult i per plAnt r^onioi 

b«tifO«i 6,7 (̂ <i US and ^alapur losml) ma 31*7 (1^i«« 

ttixinv} la p«£<9at«> aad tlO 14 x 7) «iid 33.0 (« x 10) la 

sscmmmii (Table 12)* 

Xn 20 3xo«i«9« ^ o r e was • slqnlflaant positi^v 

hatoxoeie over (flld paceot ,filiil« olght asoBOoi ehOMad 
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Table H , Mean performance of parents, F, ' s magnitude of heterosis 

over mid parent, better parent and top parent for fruit 
yield (g) in brlnjal-

3 1 . 

N o . 

1 

pairents and 
c r o s s e s 

2 

Mean 
v a l u e 

3 

Per c e n t h e t e r o s i s 

MP BP 

4 5 

over 

TP 

6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 8 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

Whiti 8 Madhapuri 
Hi gn ad or l a 

Garc l o c a l 

SM 135 

Suryj a 

Gokak l o c a l 

Maiapw; t l o c a l 

Taiwannaga 

Pusa 

Pusa 

1 

1 

1 

1 
1 

1 
1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

Krant i 

Bhalrav 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

8 

S> 

10 

4 

5 

6 

7 4 4 . 3 
7 1 6 . 3 

8 5 8 , 3 

7 4 9 . 0 

1029 .0 
1035.7 

1010 .0 

8 8 0 . 0 

9 7 1 . 3 

1035.7 

8 6 3 , 3 

8 7 5 . 0 
8 4 5 . 3 

1024.0 

1070 .7 

1602 .3 

1385.7 

8 3 1 , 3 

1195 

1197 .3 

935 .7 

940 .7 

1305.7 

8 4 3 . 7 

986 .0 

1479 .3 
1156 .3 

1006 .3 
840 .7 

1432.7 

• * 

-

-

-

-

-

-

-

-

-

1 8 . 2 1 * 

• 9 .20 

1 3 . 2 1 

15 .49^ 

2 0 . 3 0 * * 
8 2 . 6 7 * * 

7 0 . 6 2 * * 

- 3 , 0 9 
3 4 . 2 7 * * 

5 2 . 0 8 * * 

2 7 . 7 1 * * 

7 . 8 0 

26.22*-* 

- 2 .25 

2 3 . 5 3 * * 

7 5 . 3 1 * * 

3 2 . 0 * * 

2 5 . 2 1 * * 

- 1 0 . 9 1 
5 1 . 2 9 * * 

-

-
mm 

-

-

-

-

-

-

-

1 5 . 9 9 * 

1.34 

12 .86 
- 0 . 4 8 

3 . 3 8 

5 8 . 6 4 * * 

5 7 . 4 6 * * 

- 1 4 . 4 1 

1 5 . 3 8 * 

3 9 . 5 0 * * 

2 4 . 9 2 * * 
- 8 . 5 8 

6 . 7 6 
- 1 6 . 4 6 * 

12 .04 

5 2 . 3 * * 
11.64 

17 . 24 * 

- 1 8 . 3 0 * * 
3 8 . 3 3 * * 

•* 

-

-

-

-

-

-

-

-

-

- 1 6 . 6 4 * 

- 1 5 . 5 2 * 

- 18 ,38** 

- 1 .13 
3 .37 

5 4 . 7 1 * * 

3 3 . 7 9 * * 

- 1 9 . 7 3 * * 

1 5 . 3 8 * 

1 5 . 6 0 * 
- 9 . 6 5 

- 9 . 17 

6 . 7 6 

- 1 8 . 5 4 * * 

- 4 . 8 0 
4 2 . 8 3 * * 

11 .64 
- 2 .84 

18.85** 
3 8 . 3 3 * * 

Contd . . 
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Table 11 (Contd..) 

1 

3 1 

3 2 

3 3 

34 

35 

36 

37 

3 6 

3 9 

40 

4 1 

4 2 

4 3 

4 4 

45 

46 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

C D ( 0 . 

C D ( 0 . 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

,05) 

.01) 

3 

1016.0 

8 4 3 . 0 

1640.0 

1286 .3 

9 6 8 . 0 

938 .0 

7 2 5 . 3 

1152 .3 

1230 .3 

1575 .3 

1715 .0 

1210 .0 

9 9 4 . 7 

1046 .0 

1403.7 

1 1 1 9 . 3 

1566 .3 
1022.3 

1785 .0 

1173 .0 

9 3 1 . 0 

91B.0 

9 6 2 . 3 

8 5 8 . 0 

1036 .0 

141,04 

i e b . 4 2 

4 

8 .76 

- 3 . 0 1 
7 9 . 2 7 * * 

3 5 . 8 3 * * 

8 . 8 9 

5 . 1 1 
- 1 7 . 5 3 * 

4 1 . 4 7 * * 

4 3 , 0 3 * * 

7 6 . 5 3 * * 

6 6 . 1 2 * * 

18 .18** 

4 . 2 1 

4 . 5 9 
4 3 . 5 2 * * 

9 . 4 3 

63 .52"* 

1.87 

7 2 . 3 5 * * 

2 4 . 1 3 * * 

- 6 . 0 2 

- 1 0 . 2 5 

3*96 

- 1 0 . 4 2 

3 . 2 4 

122 ,14 

161 .44 

5 

0 . 5 9 

- 4 , 2 0 
6 8 . 8 4 * * 

2 4 . 2 0 * * 
- 5 , 9 3 

- 9 . 4 3 

- 2 8 , 1 9 * * 

30^«4** 

2 6 , 6 6 * * 

5 2 . 1 0 * * 

6 5 . 5 9 * * 

1 7 . 5 9 * 
- 3 . 3 3 

1 .65 

4 3 . 2 5 * * 
8 , 0 7 

5 1 . 2 3 * * 

- 1 .29 
7 2 . 3 5 * * 

1 6 , 1 4 * 

- 7 . 8 2 

- 1 1 . 3 6 

- 0 . 9 3 

- 1 7 . 1 6 * 

0 . 0 3 

141.04 

1B6.42 

6 

- 1,90 

- 1 8 , 6 1 * * 

5 8 . 3 5 * * 

2 4 . 2 0 * * 
- 6 , 5 4 

- 9 . 4 3 

- 2 9 . 9 7 * * 

11 .26 

1 8 , 7 9 * * 

5 2 . 1 0 * * 

6 5 . 5 9 * * 
1 6 , 8 3 * 

- 3 ,96 

0 . 1 0 
4 3 . 2 5 * * 

8 . 0 7 

5 1 . 2 3 * * 

- 1 .29 
7 2 . 3 5 * * 

1 3 . 2 6 

- 1 0 . 1 1 

- 1 1 . 3 6 

- 7 . 0 9 

- 1 7 . 1 6 * 

0 . 0 3 

141 .04 

1 8 6 . 4 2 

*, ** - Signifioant at 5 and 1 per oent level of probability, 
reapeatively. 
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algal f43>ot ofvgatlw betesosl* ovec n4d p»F«ot* Th« h«Ui<» 

OMis »MQ9W1 iMitiiKa -43.C8 (7 X iO) and 4B.n (« x 8) 

^ff a«at owr aM psxw^* 

"̂̂  Hloalflsdot po«ltl¥« tmtmcoaim over bstMr pft«Mî  

«• • iNHiad la aix 99oe«««« utMtMWi la 19 3S(Mi8«i« tlia mt&iamr 

Of £fiilt9 «•£« le«« thaa tltelr raspeatl^w bafctar pacaat* Itm 

asaouat of hataraal^ Vtexlad £zo . •63«c9 (7 a IL) to 40,6C 

( i a 8} per aeat o<var battar piinaat* 

^^*C^^ 
Itoa hatexoaln over bent paxoat wrlad fxom •77«92 

( 4 x 7 ) to 4.40 C6 a 10) par seat^A-^tal/^Aa afloaaaa aahi^ 

bltad 4l(ialfl?«at aagatl^w hatesoala ovar bait paraiA* 

Of tha aeoasas aft̂ aadad alrt^flaaatly o î«r Ihinm ittialrav 

• • ' • ^ • * »laat hajght 

NMa plant TiKlibt iitterad hBlfaaaa S8«3 (hliaa Docia) 

aod ilO 9ffi ('^acya) »i)Qa9 pa£eat«> «a(S St»3 am (3 x 4) to 

|C1 aa (S X 8) «»saa9 b/bKlds (Tabla 11} • 

Xa 28 9toB9«m0 thara waa slgalflaiiat poaltlva 

hataroals o«ar tAd paraat» aMicaas tiva araaaaa alx»NHl 

alfjalflMRt a«!>^tl«a hataeovlv* l t « hataroela raagad 

bataaaa »24*i2 (3 x S) «w5 4S«89 C4 x 6) par seat o w r 

aid pdcant. 

*$lnnlfl3<nt poAltliia hataroaia aaa atieaai by i7 

acoaaaa ov«r thalr ra^pestlna battar paraat* ahlla 13 
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Table 12. Mean performance of parents^ ^ i ' ^ ' nvagnitude of 
heteros is over nvLd jjarent/ b e t t e r parent and top p>arent 
for number of f ru i ts in br injal-

S I . 
n o . 

i 

Parents and 
a r o s s e a 

2 

Mean 
v a l u e 

3 

P e r 

MP 

4 

c e n t h e t e r o s i s 

BP 

5 

o v e r 

TP 

fi 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

1 8 

1 9 

20 

2 1 

22 

23 

24 

25 

2 6 

2 7 

2 8 

Whit 

Hign. 

Gare 

e Madhapuri 

adorla 

l o c a l 

SM 135 

Sury. a 

Gokak ; 

Malapu; 

Taiwan 
Pus a 
Pun a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

Local 

r l o c a l 

naga 

y .rant i 
bha irav 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

13.3 
12.3 

1 7 . 7 

8 . 7 

19 .3 

1 6 . 0 

8 . 7 

13 .3 

1 0 . 0 
3 1 . 7 

1 2 . 0 

13 .0 
11 .3 

18 .7 

15.3 

14 .3 

1 8 . 7 

14 .7 

17 .0 

1 6 . 7 

1 2 . 7 

1 4 . 7 

16 .7 
11 .3 

1 4 . 0 
1 1 . 7 

2 0 . 0 
1 8 . 0 

-
*» 

-

-

tm 

-
mm 

«» 

mm 

• • 

- 6 . 2 5 

- 1 6 . 1 3 * * 

2 .73 

1 4 . 7 2 * 

4 . 6 4 

3 0 . 0 * * 

4 0 . 6 0 * * 

2 6 . 1 8 * * 

-24 . 4 4 * * 
11 .33 

2C.95* 

- 6 . 9 6 
1 0 . 0 2 * * 

7 . 6 2 

9 . 3 7 

4 .93 

-9 .09* 

3 6 . 3 6 * * 

-

-

-

• k 

-

-

-

-

-

-

- 9 . 7 7 

- 2 6 . 5 5 * * 

- 1 5 . 0 4 
- 3 . 1 2 

- 4 . 3 7 

7 . 5 2 

- 4 0 . 0 0 

10 .53 

- 4 6 . 3 7 * * 

- 3 5 . 9 9 * * 
7 0 . 3 2 * * 

- 2 3 . 8 3 * * 

4 . 3 7 
- 8 . 1 3 

5 . 2 6 
- 4 . 8 8 

- 3 6 . 9 1 * * 

1 .69 

OT> 

-

-

« 

-

-

-

-
« 

-

- 6 2 . 1 4 ' * 
- 5 8 . 9 9 * * 

- 6 4 . 3 5 * * 

- 4 1 . 0 1 * * 
- 5 1 . 7 3 * * 

- 5 4 . 8 9 * * 

- 4 1 . 0 1 * * 

- 5 3 . 6 3 * * 

- 4 6 . 3 7 * * 

- 4 7 . 3 2 * * 

- 5 9 . 9 4 * * 

-53 . 6 3 * * 

- 4 7 . 3 2 * * 

-64 . 35** 

- 5 5 . 8 4 * * 
-63 .09** 

- 3 6 . 9 1 * * 
- 4 3 . 2 2 * * 

Conbd . . 
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Table i2(aontd.) 
1 

29 

3 0 

3 1 

3 2 

3 3 

34 

35 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

48 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

55 

C D 

CD 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 , 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5 

6 

7 

8 

9 

10 

5 

6 

7 

8 

9 

1 0 

6 

7 

8 

9 

10 

7 

0 

9 

1 0 

8 

9 

1 0 

9 

10 

10 

3 

14 .0 

2 3 . 7 

13 .3 

1 2 . 0 

2 0 . 0 

3 0 . 0 

1 6 . 0 

1 0 . 0 

7 . 0 

1 5 . 0 

13 .3 

17 .7 

2 0 . 7 

1 5 . 0 

15 .3 

1 5 . 7 

29 .3 

1 3 . 0 

21 .3 

1 5 . 0 

3 3 . 0 

12 .3 

9 . 7 

1 1 . 7 

16 .0 

21 .3 

2 2 . 0 

2 .15 

2.84 

4 

45.07"** 

4 0 . 6 5 * * 

0 0 . 7 6 

- 2 2 . 5 8 

44 . 40** 

2 1 . 4 6 * * 

1 4 . 2 8 * 
- 1 9 . 0 3 * 

- 1 9 . 5 4 * 
3 6 . 3 6 * * 

4 2 . 2 4 * * 

- 1 2 . 3 8 * * 

1 7 . 2 8 * * 

7 .14 

- 6 . 1 3 

7 . 1 7 

1 4 . 9 0 * * 

5 .26 

4 5 . 3 9 * * 

1 5 . 3 0 * 

3 8 . 3 6 * * 

1 1 . 8 2 

3 .74 

- 4 2 . 0 8 * * 

3 7 . 3 4 * * 
- 5 .33 

5 . 5 2 

1 .86 

2 .4 6 

5 

- 2 7 . 4 6 * * 

3 3 . 8 9 * * 

-24 . 8 6 * * 

- 3 2 . 2 0 * * 
1 2 . 9 9 * 

- 5 . 5 6 
-17 . 1 0 * * 

- 3 7 . 5 * * 

- 1 9 . 5 4 * 
1 2 . 7 8 

3 3 . 0 * * 

- 4 4 . 1 6 * * 

7 . 2 5 

- 2 2 . 2 8 * * 

- 2 0 . 7 2 * * 

- 1 8 . 6 5 * * 

- 7 . 5 7 * 

- 1 8 . 7 5 * 

33 .12** 

- 6 . 2 5 

4 . 1 0 

- 7 . 5 2 

- 3 . 0 

- 6 3 . 0 9 * * 

2 0 . 3 0 * 

- 3 2 . 8 1 * * 

- 3 0 . 6 0 * * 

2 , 1 5 

2 .64 

6 

- 5 5 . 8 4 * * 

- 2 5 . 2 4 * * 

- 5 8 . 8 4 * * 

- 6 2 . 1 4 * * 
- 3 6 . 9 1 * * 

- 5 , 36 
- 4 9 . 5 3 * * 

- 6 8 . 4 5 * * 

- 7 7 . 9 2 * * 
- 5 2 . 6 8 * * 

- 5 8 . 0 4 * * 

- 4 4 . 1 6 * * 

- 3 4 . 7 0 * * 

- 5 2 . 6 8 * * 

- 5 1 . 7 3 * * 

- 5 0 . 4 7** 

- 7 . 5 7 * 

- 5 8 . 9 9 * * 

- 3 2 . 8 1 * * 
- 5 2 . 6 8 * * 

4 , 1 0 

- 6 1 . 2 0 * * 

- 6 9 . 4 0 * * 

- 6 3 . 0 9 * * 

- 4 9 , 5 3 * * 

- 3 2 . 8 1 * * 

- 3 0 . 6 0 * * 

2 .15 

2 .84 

* , ** - Significant at 5 end 1 per aent level of probability, 
reapeatively 



121 

Table 13 . r4ean perfoi-manoe of pairenta, F,'B, magnitude of 
betezosis over mid parent, b e t t e r parent and top parent 
for plant height (am) in brinjal-

3 1 . 
n o . 

1 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 
16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

26 
27 

28 
29 

30 

Parents and 
c r o s s e s 

whi t e 1 
a-

ladhapuri 
Kignador ia 

Oare l o c a l 

SM 135 

Surya 

Gokak l o c a l 

Malapur l o c a l 

Taiwan nag a 

Fusa k r a n t i 

Pu3a b h a i r a v 

1 X 

1 X 

1 X 

i X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

a X 
3 X 

3 X 

2 

3 

4 
5 

6 
7 

8 

9 

10 

3 

4 
5 

6 

7 

8 

9 
10 

4 
5 

6 

Mean 
v a l u e 

3 
8 2 . 0 
5 8 . 3 

5 8 . 7 

6 8 . 0 

i i C . O 

7 1 . 3 

7 5 . 7 

6 5 . 3 

6 9 . 0 

6 4 . 0 

7 7 . 0 

7 5 . 7 . 

83 .3 
8 6 . 3 

9 1 . 3 
9 5 . 3 

9 1 . 3 

8 6 . 3 
8 6 . 7 

7 2 . 0 

5 9 . 0 

6 6 . 0 
6 4 . 3 

6 0 . 0 

7 2 . 7 

6 8 . 0 
7 0 . 0 

5 0 . 3 

6 4 . 0 

6 7 . 0 

Per c e n t h e t e r o s i s o v e r 

MP 
tif 

" 

-

-

-

-

-

«» 

-

-

9 .76* 

7 . 6 0 

11 .07** 
l O . i O * * 

1 9 . 1 1 * * 
2 0 . 8 6 * * 

2 3 . 9 6 * * 

1 4 . 3 0 * * 

18 .77** 

2 3 . 0 8 * * 

- 6 . 5 7 

- 2 1 . 5 7 * * 

- 0 .77 

- 1 0 . 4 5 * 

1 7 . 6 4 * * 
6 .03 

14 .47** 

- 2 0 . 6 0 * * 

-24 .12** 

3 , 0 8 

BP 
' a 

-

-

-

«» 

-

-

-

-

-

- 6 . 1 
- 7 . 6 8 

1 .58 

- 2 1 . 5 4 * * 

1 1 . 3 4 * * 
1 6 . 2 2 * * 

1 1 . 3 4 * * 

5 .24 

5 .73 

2 2 . 6 6 * * 

- 1 3 . 2 3 * * 

- 4 0 . 0 0 * * 
- 9 . 8 2 * 

- 2 0 . 7 4 * * 

11 .33*-
- 1.45 

9 . 3 7 

- 2 6 . 0 3 * * 
- 4 1 . 8 2 * * 

- 6 . 0 3 

TP 
fi 

-

mm 

-

-

-

- -

-

wm 

-

- 3 0 . 0 * * 
- 3 1 . 4 5 * * 

- 2 4 . 2 7 * * 
- 2 1 . 5 4 * * 

- 1 7 . 0 * * 
- 1 3 . 3 6 * * 

- 1 7 . 0 0 * * 

- 2 1 . 5 4 * * 

- 2 1 . 1 8 * * . 

- 3 4 . 5 4 * * 

- 4 6 . 3 6 * * 

- 4 0 . 0 0 * * 

- 4 1 . 5 4 * * 
- 4 5 . 4 5 * * 

- 3 3 . 9 1 * * 
- 3 8 . 1 8 * * 
- 3 6 . 3 6 * * 

- 5 4 . 2 7 * * 
- 4 1 . 8 2 * * 

- 3 9 . 1 0 * * 

C o n t d . . 
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Table 13 . ( O o n t d . . ) 

1 

3 1 

3 2 

3 3 

34 

3 5 

3 6 

3 7 

3 6 

3 9 

4 0 

4 1 

4 2 

3 3 

4 4 

4 5 

4 6 

4 7 

4 0 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

C D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

vC 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

0 

9 

10 

0 

9 

10 

9 

10 

10 

3 

7 1 . 0 

7 2 . 0 

7 4 . 3 

7 3 . 0 

6 8 . 7 

8 2 . 7 

8 7 . 7 

9 7 . 3 

8 4 . 3 

9 3 . 3 

1 0 1 . 0 

9 2 . 7 0 

9 0 . 3 

8 5 . 3 

8 6 . 0 

8 7 . 7 . 

8 4 . 7 

8 4 . 3 

8 2 . 3 

8 3 . 3 

7 7 . 7 

7 8 . 3 

6 6 . 3 

6 9 . 7 

6 7 . 0 

6 . 5 8 

8 .70 

4 

5 . 6 5 

1 6 . 1 3 * * 

1 6 . 3 7 * * 

1 8 . 9 9 * * 

- 2 2 . 8 1 * * 

J. 8 .74** 

2 2 . 0 6 * * 

4 5 . 9 9 * * 

2 3 . 0 6 * * 

4 1 . 3 6 * * 

1 1 . 4 2 * * 

- 0 . 1 6 

3 . 0 2 

- 4 . 6 9 

- 1.15 

1 9 . 3 2 * * 

2 4 . 0 1 * * 

2 0 . i 7 * * 

2 1 . 6 5 * * 

1 8 . 1 6 * * 

7 .39 

1 2 . 1 0 * * 

- i . 2 6 

7 . 8 1 

0 . 7 5 

5 . 7 0 

7 .53 

5 

- 6 . 2 1 

1 0 . 2 6 * 

7 . 6 8 

14 . 0 6 * * 

- 3 7 . 5 4 * * 

1 5 . 9 9 * * 

1 5 . 8 5 * * 

4 3 . 0 9 * * 

2 2 . 1 7 * * 

3 7 . 2 1 * * 

- 8 . 1 8 * * 

- 1 5 . 7 3 - * 

- 1 7 . 9 1 * * 

- 2 2 . 4 5 * * 

- 2 1 . 8 2 * * 

1 5 . 8 5 * * 

1 8 . 7 9 * * 

1 8 . 2 3 * * 

1 5 . 4 3 * * 

1 0 . 0 4 * 

2 .64 

3 .43 

- 3 , 9 1 

6 .74 

- 2 . 9 0 

6 . 5 8 

8 . 7 0 

6 

- 3 5 . 4 5 * * 

- 3 4 . 5 4 * * 

- 3 2 . 4 5 * * 

- 3 3 , 6 4 * * 

- 3 7 . 5 4 * * 

- 2 4 . 8 2 * * 

- 2 0 . 2 7 * * 

- 1 1 . 5 4 * * 

- 2 3 . 3 6 * * 

- 1 5 . 1 8 * * 

- 8 , 1 8 * * 

- 1 5 . 7 3 * * 

- 1 7 . 9 1 * * 

- 2 2 . 4 5 * * 

- 2 1 . 8 2 * * 

- 2 0 . 2 7 * * 

- 2 3 . 0 * * 

- 2 3 . 3 6 * * 

- 2 5 . 1 8 * * 

-24 .27** 

- 2 9 . 3 6 * * 

- 2 8 . 8 2 * * 

- 3 9 . 7 3 * * 

- 3 6 , 6 4 * * 

- 3 9 . 1 0 * * 

6 . 5 8 

8 . 7 0 

' , ** - aigaifiaant at 5 and 1 per aent level of probability^ 
res po o t l vely. 
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heteroBim r«or?«d betuMa •44*62 (3 « S) mOi 43.09 f4 at &) 

p»r 3«at ovsr better p«iz«at* But aone of ti»« tifbjc&ds wejoi 

t a l l e r tium the t« i l«9 t pftc^otv^aqre* 

Tlie aeMi plAot «prB«i3 verted fSD» 45^O ( l i i se loae l ) 

to S4»7 ( ^ s a ircenti) emont? pereots «Q(5 4 5 X (3 « 4) to IS.7 

( t X 8} am eraoag asoeeee (Tttbl« 14)* 

Of tb« 49 3nMi9««# 23 •OiiM.tefl s i go i f i saa t p»«4t4tF» 

iMiterosis over nAd pareat* fti« oaly hftoAd thet ettoMea 

9i<9lif43«(it iie9*t4vie heterosxe over ^id pdraat wee e ssoea 

beteeea T«4w«» iM^e x ^ise fcrttciti. Use tiot^fipeie rengred 

beteeeo •U.SS ( e JC 9) «iidl S6«i3 C4 x 10) per aeat over sifcd 

pa root* 

TwoXw sroesee etioiMMl sjkialftsaat P9«i>ti.v« bcM ê* 

soels over better peceat* t t n l e eitibt araeses «(hibl.ted 

s j^a l i l saa t iiegr«*tlve hetocoeis over tlMM̂ r «e>p«ative better 

pareot* rtm hetexoeie over better pmsma/t varleiS fsoa 

•21 ,S i (3 X 8} to 32.10 (4 x 10) per aeot* 

The only 9wcm9, 7 x 8 , beA a «i9o4fi.::«itlr h l q ^ r 

plant eprc^ad tbaa tTie b««t peosot* l^ia Kr«itL* Ttko 

heterosis over bent parent ranged beiweea «30«45 ( 3 x 4 ) 

aod 17*00 (7 X a) per ::«2at« 
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T a b l e 1 4 . Mean performance o f p a r e n t s , F ^ ' s , m a g o i t u i e o f 

h e t e r o s i s o v e r mid p a r e n t , b e t t e r parent end t o p 

parent f o r p l a n t spread ( am) i n b r i n j a l -

9 1 . 

no • 

1 

parents and 
a r o s s e a 

X 

Mean 
v a l u e "~ 

3 

MP 

^ 

Per s e n t h e t e r o s i s 

BP 
5 

o v e r 

TP 
6 

1 
2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 
15 

16 

17 

1 8 

19 

20 

21 
22 

23 

24 
25 

26 
27 

26 
29 

30 

White madhapun 

Hignador la 

Gare l o c a l 
3M 13! 

Surya 

GoXaX 

i 

l o c a l 

MalaEur l o c a l 

Taiwan nag a 

Puaa k r a n t i 

Puso bha irav 

1 

1 

1 

1 

1 

1 
1 

1 

1 

2 

2 

2 

2 
2 

2 

2 
2 
3 
3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

0 

7 

0 

9 

10 

3 

4 
5 

6 
7 
8 

9 
10 

4 
5 

6 

5 5 . 7 

4 8 . 0 

4 5 . 0 

4 7 . 7 

5 8 . 3 

5 8 , 7 

6 0 . 7 

6 3 . 7 

6 4 . 7 

4 5 . 3 

5 2 . 3 

6 0 . 0 

5 5 . 3 

6 4 . 7 

6 3 . 0 

5 9 . 0 

5 7 . 3 

6 2 . 3 

6 3 , 3 

6 0 . 0 

6 1 . 7 

6 1 . 7 

5 1 . 7 

5 9 . 7 

6 0 . 3 

6 6 . 7 

5 7 . 7 

4 5 . 0 

4 8 , 7 

5 2 , 3 

0 . 8 6 8 

1 9 . 1 6 * * 

6.C6 

1 3 . 5 1 * 

1 0 . 1 4 * 

1.37 

-4« 07. 

3 . 4 8 

2 5 . 3 5 * * 

2 9 . 0 3 * * 

2 8 . 9 4 * * 
1 6 . 0 9 * * 

- 1 . 2 2 
9 . 8 4 * 
7 . 9 7 

1 6 . 3 7 * * 
2 3 . 6 9 * * 

- 2 . 9 i 

- 5 . 7 1 

0,L7 

- 6 .10 
7 .72 

. 0 .72 

10.98* 
7 .32 

. 2 .80 
10.05* 

. 3 ,71 

13.64* 

25.0** 

28.94** 

S.83 

•10.22 

. 1.65 

. 5.34 
3.09 

20.21** 

• 5.66 
-16.47** 

•10.90* 

-19 .16** 
- 7.26 

-14.53** 

0.00 
- 2.63 

- 8,81 

-11 .44*' 

- 3.71 

- 2.16 

- 7.26 

- 4 .64 

- 4 .64 
-18 .55** 
- 7.73 

- 6.80 
3.09 

-10 .82* 

-30.45** 
-24 .73** 

-19 .13** 

Oontd.. 
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Table 14 (Contd,.) 

1 

3 1 

3 2 

3 3 

34" 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

53 

54 

55 

C D . 

C . D . 

*, *' 

2 

3.x 

3 X 

3 X 

3 X 

4 X 

4 X 

4 X 

4 X 

4 X 

4 X 

5 X 

6 X 

5 X 

5 X 

5 X 

6 X 

6 X 

6 X 

6 X 

7 X 

7 X 

7 X 

8 X 

8 X 

9 X 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

7 

8 

9 

10 

s 
6 

7 

a 
9 

1 0 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

l i f i a a n t 

3 

5 9 . 3 " 

5 0 . 0 

5 6 . 3 

5 0 . 7 

5 4 . 7 

6 1 . 0 

6 7 . 3 

5 5 . 7 

6 3 . 0 

6 3 . 3 

6 7 . 3 

6 7 . 0 

7 0 . 0 

5 8 . 0 

6 1 . 3 

6 4 . 3 

"=19.0 

5 9 . 0 

6 3 . 0 

7 5 . 7 

6 3 . 0 

5 8 . 7 

5 5 . 0 

5 1 . 3 

5 6 , 7 

6 . 1 0 4 0 

a . 0 6 7 

a t 5 and 1 

4 

- 1 2 . 2 0 * 

- 8 . 0 0 

2 . 6 4 

1 2 . 2 0 * 

3 . 2 1 

1 4 . 6 6 * * 

24 . 1 7 * * 

5 . 3 8 

1 2 . 1 0 * 

3 6 . 1 3 * * 

1 5 . 0 4 * * 

12.6'V** 

1 4 . 7 5 * * 

- 5 , 6 9 

1 8 . 3 4 * * 

• 7 . 7 0 

- 3 . 5 9 

- 4 . 3 8 

2 1 . 1 5 * * 

2 1 . 7 0 * * 

0 . 4 8 

1 0 . 7 5 * 

- 1 4 . 3 3 * * 

- 5 . 8 7 

3 . 0 9 

5 . 2 8 6 

6 . 9 8 7 

per cent leve l 

5 

- 2 . 3 1 

- 2 1 . 5 1 * * 

- 1 2 . 9 8 * * 

1 1 . 9 2 

- 6 . 1 7 

3 , 9 2 

1 0 . 8 7 * 

- 7 . 8 5 

- 2 . 6 3 

3 2 . 7 0 * * 

14 . 6 5 * * 

1 0 . 3 8 * 

9 . 3 9 * 

- 1 0 . 3 5 * 

5 . 1 4 

5 . 9 3 

- 7 . 3 8 

- 0 . 8 1 

7 . 3 2 

1 0 . 8 4 * * 

— «• . 6 3 

- 3 . 2 9 

- 1 4 . 9 9 * * 

- i 9 . / l 7 ' ' * 

- 1 2 . 3 6 * 

6 . 1 0 4 

8 . 0 6 7 

6 

- 8 . 3 5 

- 2 2 . 7 2 * * 

- 1 2 . 9 8 * * 

- 2 1 . 6 4 * * 

- 1 5 . 4 5 * * 

- 5 . 7 2 

4 . 0 2 

- 9 . 2 7 

- 2 . 6 3 

- 2 . 1 6 

4 . 0 2 

3 . 5 5 

8 . 1 9 

- 1 0 . 3 5 * 

- 5 . 2 5 

- 0 . 6 2 

- 8 . 8 1 

- 8 . 8 1 

- 2 . 6 3 

1 7 . 0 0 * * 

- 2 . 6 3 

- 9 . 2 7 

- 1 4 . 9 9 * * 

- 2 0 . 7 1 * * 

- 1 2 . 3 6 * 

6 . 1 0 4 

8 . 0 6 7 

o f p c D b a b i l i t y , 

reapeotively. 
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ttM anwr*?* aunAMr of pxl'OMqr branaha* r«a9«d i>«t» 

ymma 3.3 (patwits *(, e «ad iO) aad 4.3 (paraats 3 aod 9} i a 

paraata. lut i a hybcida I t iwc4«d from 2*0 ( 6 x 9 ) to S.0 

< i X 3« I X S« I it 8» 1 X » a.id I. X iO) (Table i S ) . 

Ittxao asoaaas •&t4bitad algaif latnt poaltlva 

fcotecoaia ovar oqfcd paraat« wti la tt̂ r̂ae acoasea iadlaatad 

oegatlva alQulflaaat hataroala ovar id pa^acit* T^a hatecoaia 

ovar ^ d pataat t^aqmi batwaea -80.0 (6 * 9) « ^ 36.99(1 « IC) 

par 9aat* 

Ibsaa 9O3mami0 <Kbli3itad sl<3ai£ksaat aagiatlwi 

bateroais oiyar batter pi*»aat« Tba r>«tainala vwriod fxoai 

•dO«46 (6 X 9) to 29.0 (1 X 1^) par aaat ov«r tettar paxant* 

Hooa Of tha acoaaea vara ^igolf laaotly aupador oawr ttmtt 

raap^stlaa battar or baat paraat* 

tb« hatacoaia oaar baat paxwit xaagad bataaaa 

•93.49 <6 X 9) Aod ir>,26 ( i x 10) par aaot. 

4 . 9 . 2 . 7 Mirabar of aaaoodary hranahaa per vUat 

lYia mvmtwjm mktitmz o£ aaooodarf brai».iAMa saagad 

batwaea 9 (Taiwan iiaga) aod 13.3 (l^hita 'ladrapuri) in pa 

ttoA 9 (3 X 4} aad 1S.7 (1 x T) ia astaaaaa (Tabla 1 6 ) . 

Ttwrae acosaaa shoaad sigaif i^aot poait iat 
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Table iS . Mean performancje of pa ten ts , F^ ŝ, rnagaitude of 

he te ros i s ove mid patent , b e t t e r parent and top parent 
for prirtiary branches in brinjal-

S I . 
H O . 

1 

1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
IB 

16 

17 
10 

19 

2 0 

21 

22 

23 

24 

25 

26 

27 
2 8 
29 

30 

Parents and 
c r o e a e s 

a. 
White 
Higna 

inadhapuri 
d o r l a 

Gare l o c a l 

IM 135 

Surya 

Gokak l o c a l 

Malapur l o o a l 

fa iwan nag a 

Puaa k r a n t i 

Pu ia b h a i r a v 

1 

1 
1 

1 

1 
1 

1 
1 

1 

2 

2 

2 

2 
2 

2 

2 

2 
a 
3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

JC 

X 

X 

X 

X 

2 

3 

4 
5 

6 
7 

3 
9 

10 

3 

4 

5 

6 
7 

e 
9 

10 
4 
5 

6 

Mean 
v a l u e 

. 5 » 
4 . 0 
4 . 0 

4 . 3 

3 . 7 
3 . 3 

3 . 7 

3 . 7 

3 . 3 

4 . 3 

3 . 3 

4 .0 
5 . 0 
4 . 0 

5 . 0 
4.B 
4 . 7 

5 . 0 

5 . 0 

5 . 0 

4 . 7 

A .3 

3 .7 

4 . 0 

4 .0 

3 . 3 

4 . 0 

3 . 3 
3 . 3 
3 . 3 
3 . 3 

Per c 

MP 

^ 

-

-

-

-

-
•» 

•» 

<m 

-

0 . 0 
20 .^e 

3 . 9 0 

3 6 . 9 9 * * 
11 .69 
2 2 . 0 0 

3 6 . 9 9 * * 

2 0 . 4 6 

3 6 . 9 9 * * 

1 3 . 2 5 

11 .69 

1 .37 

3 . 9 0 
3 . 9 0 

- 9 . 5 9 

- 3 .61 

- 9 . 5 9 
- 1 7 . 5 
- 1 3 . 1 6 
- 1 7 . 5 

lent h e t e r o s i s 

BP 
5 

" 

-

-

-

-

-
-

0 . 0 

1 6 . 2 8 

0 . 0 

2 5 . 0 
7 . 5 

1 7 . 5 

2 5 . 0 

1 6 . 2 0 

2 5 . 0 0 

9 . 3 0 

7 . 5 0 

- 7 . 5 

, 0 . 0 0 
0 . 0 

- 1 7 . 5 

- 6 . 9 8 

- 1 7 . 5 
- 2 3 . 2 5 
- 2 3 . 2 5 
- 2 3 . 2 5 

over 

TP 
6 
~ 
4to 

-
mm 

-

-

" , 

-

-
-

- 6 . 9 8 

1 6 . 2 8 
- 6 . 9 8 

1 6 . 2 8 
0 . 0 0 

9 . 3 0 

1 6 . 2 8 

1 6 . 2 8 

1 6 . 2 8 

9 . 3 0 

0 . 0 0 

- 1 3 . 9 5 

- 6 . 9 8 
-IC.'JB 

- 2 3 . 2 6 

- 6 . 9 8 

- 2 3 . 2 6 
- 2 3 . 2 6 
- 2 3 . 2 6 
- 2 3 . 2 6 

O o n t d . . 
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Table 15 (Oontd..) 

1 

3 1 

3 2 

3 2 

34 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

44 

45 

4 5 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

53 

54 

5 5 

C D 

C O 

2 

3 X 

3 X 

3 X 

3 X 

4 X 

4 X 

4 X 

4 X 

4 X 

4 X 

5 X 

5 X 

5 X 

5 X 

5 X 

6 X 

6 X 

6 X 

6 X 

7 X 

7 X 

7 X 

8 X 

ex 
9 X 

. ( 0 . 0 5 ) 

( 0 . 0 1 ) 

7 

e 
9 

1 0 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

1 0 

8 

9 

1 0 

9 

1 0 

1 0 

3 

4 . 7 

2 . 7 

4 . 0 

4 . 0 

4 , 0 

4 . 3 

4 . 0 

2 . 7 

4 . 7 

3 . 3 

4 . 0 

4 . 3 

3 . 7 

4 . 0 

3 . 7 

4 . 0 

3 . 7 

2 . 0 

3 . 7 

3 . 7 

4 . 3 

2 . 3 

3 . 7 

3 . 3 

3 . 3 

1.056 

1.395 

4 

1 7 . 5 

"26 .55* 

- 6 . 9 8 

5 . 2 6 
1 4 . 2 8 

1 6 . 2 2 

8 . 1 1 
- 2 2 . 8 6 

1 7 . 5 

- 5 . 71 

1 4 . 2 8 

2 2 . 8 6 
1 2 . 1 2 

13 .16 
1 2 . 1 2 

S . l l 

5 . 7 1 

- 5 0 . 0 0 * * 

5 . 7 1 

5 . 7 1 

7 . 5 

- 3 4 . 2 8 * 

- 2 .63 

0 . 0 

- 1 3 . 1 6 

9 .914 

1 .209 

5 

9 . 3 0 

- 3 7 . 2 1 * ' ' 

- 6 . 9 8 

- 6 . 9 8 

8 . 1 ] 

1 6 . 2 2 

8 . 1 1 

- 2 7 . 0 3 
9,30 

- 1 0 . 8 1 

8 . 1 1 

1 6 . 2 2 
1 2 . 1 2 

0 . 0 

1 2 . 1 2 

8 . 1 1 

0 . 0 0 

- 6 0 . 4 6 * * 

0 . 0 

0 . 0 

0 . 0 

- 3 7 . 8 4 * * 

- 1 3 . 9 5 

C O 

-23 .25 

1 .056 

1 .396 

6 

9 . 3 0 

- 3 7 . 2 1 * * 

- 6 . 9 8 

- 6 . 9 8 
- 6 . 9 8 

0 . 0 0 

- 6 . 9 8 

- 3 7 , 2 1 * * 

9 . 3 0 

- 2 3 . 2 6 
- 6 , 9 8 

0 . 0 0 

- 1 3 . 9 5 

0 . 0 

-13 .95 
- 6 . 9 8 

- 1 3 . 9 5 

-53 .49** 

- 1 3 . 9 5 

- 1 3 . 9 5 

0 . 0 

- 4 6 . 5 1 * * 

- 1 3 . 9 5 

- 2 3 . 2 6 

1^23.26: 

1 .056 

i . 3 9 6 

** - Sionifiaant at 5 aod 1 per sent level of probability, 
rospootivoly. 



129 

hctesouiM ovtst th« it4d p^mtot aod thtmt aJB«»M»it ««i oo 

U « A«9«tlM a ide . th« hmt»t<mim ovwr (lAd pftxmt ru»i«d 

bstWMii •3ft»4e (# 4 9) .toa 34.Yi CS X 8} vr smt* 

««(• ioiaiid i a two asoMcni «aS in fiour OCOMIM h«t«coai8 ««§ 

«tt eii« a ig«t l t« 9ld«« 1ti« i!«t«i£Otfi.« iMHed £0»» *2««44 

( 6 x 9 ) to 26.2i (S X 8) p«r 3«iat ov^r b«tt«r pftrcnt. 

A 9C0M ( 1 x 6 ) «N»if«dl 9lgal£43«flfc pMlt iv* h«t«xtaeiji 

o«»r bmt r*0Mt «ad niaa sscMises flKhlblt«id vlgiilfl^wit a«9*-> 

tXim hetetoal9 ov»r ba^t: I>«x«at* The het«CDSi« o w e biHt 

l»arait vmaomi betwaea -sa^is (3 x 4) and 20*30 ( 1 x 6 ) pMT 

sea t . 

4*s«2*8 gjff? qm>^ 

rtm fmm atoai gi«th \r«rL«d tmn 4 .9 to S*e sn in 

p^xttats Md 4.4 (3 X 8) to 6.1. am (4 X 7) la hybcid.i (Table 17) . 

A arose ( 3 x 8 ) «cMhited siQiilfiseat negatiipe 

heteroeie over mid pece*at ooly* Vc-m hetexoejUi over ts^ 

perent ranged betwseo •49«38 «aa U . 3 2 (S x 10) per aeot. 

Four esoeeee ehomd nlgdlt laeot eegative beteroeie 

over be-tter fmreat* Itie l^teroele vecied fsotn •20*0 (3 x 8) 

to e«i6 ( 2 x 3 ) per sec^ a^^s better pereat* 

moe aroeees exl^^hLted e i^al i laeat Aeg^tXvs 

het«ro!tle over be»t peceat. ttf h^teraeie reoged betwebo 



130 
Table 16, Mean performanae of parents , F̂  'a , magnitude of 

he teros is over n\ld parent , b e t t e r parent and top 
parent for aeoondary branches in brinjal-

S I . 
n o . 

1 
1 

2 

3 

4 

S 

6 

7 

G 

9 

iO 

1 1 

12 

13 

14 

1 1 

1 6 

1 7 

1 8 

1 9 

2 0 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

2 6 

2 9 

3 0 

P a r e n t s and 
a r o a s e s 

a. 
w h i t e Madhapuri 

H i g n a d o r l a 

Gare l o c a l 

f5M 135 

s u r y a 

G<ika1-; l o ^ a l 

H a l a p u r l o c a l 

T a i w a n nciga 

PuSd, 7»i:anti 

P u a a u h o i r a v 

1 x 2 

1 x 3 

1 ;<: A 

1 :c 5 

1 -< 6 

1 :< 7 

1 x 3 

1 x 9 

1 X 1 0 

2 x 3 

2 x 4 

2 x 5 

2 x 6 

2 x 7 

2 x 8 

2 x 9 

2 X 10 

3 x 4 

3 x 5 

3 X 6 

Mean 
v a l u e 

3 
1 J . 3 
1 2 . 0 

1 0 , 7 

1 1 . 0 

1 0 . 3 

1 2 . 3 

1 2 . 7 

9 . 0 

1 3 . 0 

1 0 . 7 

1 0 . 7 

1 4 . 0 

1 2 . 0 

i O . 3 

1 6 . 0 

1 5 . 7 

1 2 . 0 

1 4 . 0 

1 2 . 7 

1 3 . 0 

1 3 . 3 

1 1 . 3 

1 3 . 7 

1 2 . 7 

1 2 , 0 

1 1 . 7 

1 4 . 0 

9 . 0 

1 0 . 3 

1 0 . 3 

P e r c e n t a g e 

MP 

t* 

-

- . 

-

-

-
mm 

-

-

mm 

- 1 5 . 4 1 

1 6 . 6 7 

. - 1 . 2 3 

- 1 2 . 7 1 

2 5 . 0 * * 

2 0 . 7 7 * 

7 . 6 2 

6 . 4 6 

5 . 8 3 

1 4 . 5 4 

1 5 . 6 5 

1 . 3 4 

1 2 . 7 6 

2 . 8 3 

1 4 . 2 9 

- 6 . 4 

23 . 3 5 * 

- 1 7 . 0 5 

- 1 . 9 0 

- 1 0 . 4 3 

' h e t e r o s i a 

BP 

^ 

-

-

-
mm 

-
mm 

" 

-

-

- 1 9 . 5 5 * 

1 6 . 6 7 

- 9 . 7 7 

- 2 2 . 5 6 * 

2 0 . 3 0 * 

1 8 . 0 4 

- 9 . 7 7 

5 . 2 6 

- 4 . S I 

8 . 3 3 

i O . 8 3 

- 5 . 8 3 

7 . 8 7 

0 . 0 

0 . 0 

- 1 0 . 0 

1 6 . 6 7 

- L 0 . 1 8 

- 3 . 7 4 

- 1 6 . 2 6 

O v e r 

TP 
fi 

-

-

-

-

-

-

-

-

-

- 1 9 . 5 5 * 

5 . 2 6 

- 9 . 7 7 

- 2 2 . 5 6 * 

2 0 . 3 0 * 

1 8 . 0 4 

- 9 . 7 7 

5 . 2 6 

- 4 . 5 1 

- 2 . 2 5 

0 . 0 

- 1 5 . 0 4 

3 . 0 1 

- 4 . 5 1 

- 9 , 7 7 

- 1 2 . 0 3 

5 . 2 6 

- 3 2 . 3 3 * * 

- 2 2 . 5 6 * 

- 2 2 . 5 6 * 

O o n t d . , 



131 
Table 16 ( C o a t d . . ) 

1 

3 1 

3 2 

33 

3 4 

35 

3 6 

3 7 

3 0 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 0 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

55 

C D 

C D 

3 
3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

G 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

Jw 

»̂ 

^̂  

X 

X 

X 

7 
8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

1 0 

7 

8 

9 

10 

8 

9 

1 0 

9 

10 

10 

3 

1 4 . 3 
1 0 . 3 

1 3 . 7 

1 2 . 0 

1 1 . 7 

13 13 

1 2 . 7 

1 2 . 0 

1 4 . 0 

1 2 . 0 

1 4 . 3 

1 4 . 0 

1 3 . 0 

1 4 . 0 

1 2 . 0 

1 3 . 0 

1 2 , 7 

9 . 3 

1 2 . 3 

1 2 . 3 

1 3 . 3 

9 . 7 

1 2 . 3 

1 0 . 7 

1 1 . 3 

2 . 4 0 4 

3 . i 7 8 

4 

2 2 . 2 2 * 
4 . 5 7 

1 5 . 6 1 

1 2 . 1 5 

9 . 8 6 

1 4 . 1 6 

7 . 1 7 

2 0 . 0 0 

1 6 . 6 7 

1 0 . 6 0 

2 6 . 5 5 * * 

2 1 . 7 4 * 

3 4 . 7 1 * * 

2 0 . 1 7 * 

1 4 . 2 9 

4 . 0 

. 1 9 . 2 5 

-2(S .Aft'»* 

6 . 9 6 

13 . 3 6 

3 . 5 0 

- 1 7 . 0 9 

1 1 . 8 2 

8 . 6 3 

- 4 . 6 4 

2 . 0 8 2 

2 . 7 5 0 

5 

1 2 . 6 0 
- 3 . 7 4 

5 . 3 8 

1 2 . 1 5 

6 . 3 6 

8 . 1 3 

0 . 0 0 

9 . 0 9 

7 . 6 9 

9 . 0 9 

1 6 . 2 6 

1 0 . 2 4 

2 6 . 2 1 * 

7 . 6 9 

1 2 . 1 5 

2 . 3 6 

3 . 2 5 

- 2 8 . 4 6 * * 

0 . 0 

- 3 . 1 5 

2 , 3 1 

- 2 3 , 6 2 * 

- 5 . 3 0 

0 . 0 

- 1 3 . 0 8 

2 . 4 0 4 

3 . 1 7 8 

6 

7 . 5 2 
- 2 2 . 5 6 * 

3 . 0 1 

- 9 . 7 7 

- 1 2 . 0 3 

0 . 0 

- 4 . 5 1 

- 9 . 7 7 

5 . 2 6 

- 9 . 7 7 

7 . 5 2 

5 . 2 6 

- 2 . 2 5 

5 . 2 6 

- 9 . 7 7 

- 2 . 2 5 

- 4 . 5 1 

- 3 0 . 0 7 * * 

- 7 . 5 2 

- 7 . 5 2 

0 . 0 

- 2 7 . 0 7 * * 

- 7 . 5 2 

- 1 9 . 5 5 * 

- 1 5 . 0 4 

2 . 4 0 4 

3 . 1 7 8 

- y i g n i f i o a n t a t 5 ivijd 1 por cen t l e v « l of p o o b a b i l i t y , 

r e e p e a t l v a l y 
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Table 17, Mean performance of paientS/ F-s, magnitude of 
hetertjsia over mid parent , be t t e r parent and top 
parents for ater. g i r t h (cm) in br inja l -

S I . 

n o . 
\ 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

12 

13 

14 

15 

16 

x7 

xa 
19 

20 

2 1 

2 2 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

Paren t s and 
avoaaea 

X 
W h i t e riodhapuri 
I- i ignaclorla 

Gare l o o a l 

'",:: 135 

T u r y a 

Gok^ik 

Maldpu 

Taiwan 

Pus a y 

l o a a l 

r l o o a l 

I n a g a 

: rant i 
Pus el b h a i r a v 

1 

1 

1 

1 

X 

1 

1 

1 

1 

n 
A, 

2 

2 

2 

2 

2 

2 

3 

3 

3 

X 2 

>; 3 

y. a 

X 6 

X 7 

X a 

X 9 

X 10 

X 3 

X 4 

X 5 

X 6 

X 7 

X 8 

X 9 

X 10 

X 4 

X 5 

X 6 

Mean 
v a l u e 

:i 
b . B 

4 . 9 

4 . 9 

5 . 3 

5 . 1 

5 . 4 

5 . 7 

a.5 
5 . 8 

5 . 5 

5 . 5 

5 . 4 

5 . 4 

5 . 2 

S . 9 

5 . 4 

5 . 7 

5 . 7 

5 . 2 

5 . 3 

5 . 1 

5 . 0 

4 . 9 

5 . 2 

4 . 7 

5 . 7 

4 . 7 

4 . 8 

4 . 9 

::i.o 

Per oent 
MP 

<• 

-

-

-

-

-

-

-

-

-

2 .SC 

0 . 9 3 

- 2 . 7 0 

- 4 . 5 9 

S . 3 6 

- 6 . 0 9 

0 . 8 8 

- 1 . 7 2 

- 7 . 9 6 

8 . 1 6 

0 . 0 

0 . 0 

- 4 . B 5 

- 1 . 8 9 

- 9 . 6 1 

6 . 5 4 

- 9 . 6 1 

- 5 . 8 8 

- 2 . 0 

- 2 . 9 1 

heterosis 
BP 

5 

-

-

-

-

-

-

-

-

-

- 5 . 1 7 

- 6 . 9 0 

- 6 . 9 0 

- 1 0 .34 

1 . 7 2 

- 6 . 9 0 

- 1 . 7 2 

- i . 7 2 

- 1 0 . 3 4 

8 . 1 6 

- 3 . 7 7 

- 1 . 9 6 

- 9 . 2 6 

- 8 . 7 7 

- 1 4 . 5 4 * 

- 1 . 7 2 

- 1 4 . 5 4 * 

- 9 . 4 3 

- 3 . 9 2 

- 7 . 4 1 

o v e r 
TP 

6 
— 

-

-

-

-

-
«• 

-

-

-

- 5 . 1 7 

- 6 . 9 0 

- 6 . 9 0 

- 1 0 . 3 4 

L . 7 2 

- 6 . 9 0 

- 1 . 7 2 

- 1 . 7 2 

- 1 0 . 3 4 

- 8 . 6 2 

- 1 2 . 0 7 

- 1 3 . 7 9 « 

- 1 5 . 5 2 * 

- 1 0 . 3 4 

- 1 8 . 9 6 * * 

- 1 . 7 2 

- 1 8 . 9 6 * * 

- 1 7 . 2 4 * * 

- 1 5 . 5 2 * 

- 1 3 . 7 9 * 

Oon t d . . 
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Tabl4 17 (Contd..) 

1 

3 1 

3 2 

33 

34 

35 

36 

3 7 

3 6 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 B 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

v?.D 

: . D 

2 

3 .x 
3 . x 

3 .X 

3 X 

4 X 

4 ji 

4 X 

4 X 

4 X 

4 X 

5 X 

5 X 

5 X 

5 X 

5 X 

6 X 

6 X 

6 X 

6 X 

7 X 

7 X 

7 X 

8 X 

8 X 

9 X 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

7 

8 

9 

1 0 

5 

0 

7 

8 

9 

1 0 

6 

7 

S 

9 

1 0 

7 

8 

9 

10 

6 

9 

1 0 

9 

1 0 

10 

3 

5 . 1 

4 . 4 

4 . 9 

5 . 7 

5 . b 

5 . 5 

6 . 1 

5 . 4 

5 . 8 

5 . 5 

5 . 3 

5 . 8 

5 . 7 

6 . 0 

5 . 9 

5 *6 

5 . 5 

5 . 4 

5 . 5 

5 . 7 

5 . 9 

5 . 7 

5 . 4 

5 . i 

5 . 3 

0 . 7 3 3 0 

0 . 9 6 9 

A 

- 3 . 7 7 

- 1 5 . 3 8 f 

- b . 4 i 

9 . 6 1 

5 . 7 7 

2 . 8 0 

i 0 . 9 1 

0 . 0 

4 . 5 0 

1 . 8 5 

0 . 9 5 

7 . 4 1 

7 . 5 5 

i U . 0 9 

i x . 3 2 

0 . 9 0 

0 . 9 2 

- 3 . 5 7 

0 . 9 2 

1 . 7 8 

2 . 6 i 

X . 7 8 

- 4 . 4 2 

~ 7 . 2 7 

- 6 . 1 9 

0 . 6 3 5 

0 . 8 3 9 

5 

- 1 0 . 5 3 

- 2 0 . 0 * * 

- x b . 5 2 * 

3 . 6 4 

3 .77 

1 . 8 5 

7 . 0 2 

- 1 . 8 2 

0 . 0 

0 . 0 

1 . 8 5 

1 . 7 5 

3 . 6 4 

3 . 4 5 

7 . 2 7 

- i . 7 5 

0 . 0 

- b . 9 0 

0 . 0 

0 . 0 

i . 7 2 

0 . 0 

- 6 . 9 0 

- 7 . 2 7 

- e . 6 2 

0 . 7 3 3 

0 . 9 6 9 

6 

- 1 2 . 0 7 

- 2 6 . 8 1 * * 

- i S . S 2 * 

- 1 . 7 2 

- S . 1 7 

- 5 . 1 7 

5 . 1 7 

- 6 . 9 0 

0 . 0 

- 5 . 1 7 

- 8 , 6 2 

0 . 0 

- 1 . 7 2 

3 . 4 5 

1 . 7 2 

- 3 . 4 5 

- 5 . 1 7 

- 6 . 9 0 

- 5 . 1 7 

- 1 . 7 2 

1 . 7 2 

- 1 . 7 2 

- 6 . 9 0 

- 1 2 . 0 7 

- 8 . 6 2 

0 . 7 3 3 

0 , 9 6 9 

** - aignifioant at 5 and i per aent level o£ probability-; 
reapeatively 
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-26«8i ( 3 x 6 ) «>a4 S«17 (4 x 7} per 9mt ov«r b«tt pAOHit* 

^•'^•^•* A^raae weight par frui t 

rtm amm v«l9ht pmt f ru i t v«sl«S fii»ia 66 (fu«« 

Bh4ilr«v) to 160*7 g ( :^apttr tojal) «nofig pttroat* •aA 7S*7 

O X 10} to 196.3 a <1 « 7) l a 3C099«9 (Table lfi)« 

ZQ « U 21 9ro9««9 0>«)iblt«S e l ^ a l f l a w t po«ltJi^M 

h«t«rosl9 over old pmcrnat, ^tmsMm ela^t aroseee t « l 

9lQol<l2«at iieg«tlv« hetarosls over «̂ia ^r«Qt« Tt)« h«t««oel« 

x<ttoged betwvea •IS.eO ( 3 x 4 } uid 62*63 ( 1 x 7 ) per seat over 

mid F«£<@«>t« 

Xa five :3£098es e i i o l f i s a a t posi t ive tet«coei« «iad 

ift iS ssoam&B siq&ifisaat oe^^ti^'e heteroels ovor better 

P»r«it Mere obeervcd* the hetorosis ov&r better parent 

trwried SCOT. .>36*2i (3 x 4} t:: 34*39 (6 x IC) per aoot* 

T̂ io scoeees eichihLted highly e loa l i i ?«at posi t ive 

hmtewmifi over top pa£eat« while 36 ssoeees showed 9i9ULfi^ 

3«ot o«jative hetecosle* Tte heteroeie ô êr best pareut 

raoqed betveea •S2.89 (1 x 10) sod 22*19 ( 1 x 7 ) per oeot . 

4*s*2.u> "̂ im i^wt%P 9f im\ 

The neen fruit lecigth rmtgea betweeo 6*7 {Omsm 

Looel) eod 16*6 om (T^vaa il^gm} ia pereots aoA S*9 ( 1 x 10) 

eod 1$.6 (e X 10) la srosecs (Tebie ! » ) • 



Table IS, Mean performance of parents , F^^'s, magnitude of 
he te ros i s over mid parent, b e t t e r parent and top 
parent for f ru i t weight (g) in br in ja l -

S I . 
NO. 

1 
1 . 

2 . 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

13 

14 

I S 

16 

17 

1 8 

1 9 

2 0 

2 1 

2 2 

2 3 

24 

25 

2 6 

27 

2 8 

29 

Parents and 
aroasea 

1 . 
White Madtapuri 
K i g n a d o r l a 

Core l oc 

SM 135 

Surya 

:a l 

GoKak l o c a l 

:'.alapur l o c a l 

Taivan nag a 

Pus a k r a n t i 

Pus a b h a i r a v 
1 X 

1 X 

1 X 

1 X 
1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 
3 X 

3 X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

Mean 
v a l u e 

3 
8 0 . 7 
9 8 . 7 

8 2 . 7 

1 4 0 . 0 

9 7 . 3 

1 2 4 . 7 

1 6 0 . 7 

9 1 . 3 

1 4 5 . 0 

6 6 . 0 

7 7 . 0 

8 4 . 3 

1 3 8 . 0 

127 .3 
1 1 8 . 0 

196 .3 

9 2 . 7 

1 2 8 . 7 

7 8 . 7 

1 0 2 . 0 

1 0 0 . 7 

9 2 . 7 

1 1 2 . 0 

1 2 0 . 0 

1 2 2 . 0 

1 9 1 . 0 

ee.o 
8 9 . 3 

1 0 2 . 0 

P e r 

MP 

h 

-

-

-
mm 

-

-

-

-

-

- 1 4 . 1 6 * 
3 . 1 8 

2 5 . 0 6 * * 

43 . 0 3 * * 
8 9 . 2 5 * * 

6 2 . 6 3 * * 

7 . 7 9 

14 .04 * * 

7 . 2 9 

12 .46 

- 1 5 . 6 3 * * 

- 5 . 4 1 

0 . 2 7 

- 7 . 4 8 

2 8 . 4 2 * * 

5 6 . 7 5 * * 

6 . 8 6 
- 1 9 . 8 0 * * 

1 3 . 3 3 * 

c e n t h e t e r o s i s 

BP 

5 

-

-
«» 

-

m* 

-

-

-

- 2 1 . 9 8 * * 

1.93 

- 1 .43 

3 0 . 8 3 * * 

- 5 . 3 7 

2 2 . 1 5 * * 

1.53 

- 1 1 . 2 4 * 

- 2 . 4 8 

3 . 3 4 

- 2 8 . 0 7 * * 

- 6 . 0 8 

- 1 0 . 1 8 

- 2 5 . 3 3 * * 

2 3 . 6 1 * * 
3 1 . 7 2 * * 

- 1 0 . 8 4 
- 3 6 . 2 1 * * 

4 . 8 3 

o v « r 

TP 

6 

-

-

-

-

- ' 
•w 

-

-

-

- 5 2 . 0 8 * * 

- 4 7 . 5 4 * * 
- 1 4 . 1 2 * * 

- 2 0 . 7 8 * * 
- 2 6 . 5 7 * * 

2 2 . 1 5 * * 

- 4 2 . 3 1 * * 

- 1 9 . 9 1 * * 

- 5 1 . 0 3 * * 

- 3 6 . 5 3 * * 

- 3 7 . 3 4 * * 

- 4 2 . 3 1 * * 

- 3 0 . 3 0 * * 

- 2 5 . 3 3 * * 

-24 . 0 8 * * 

1 8 . 8 5 * * 

- 4 5 . 24** 

- 4 4 . 4 3 * * 
- 3 6 . 5 3 * * 

O o n t d . . 
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Table 18 (Contd..) 

1 

3 0 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

39 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

C D 

C D 

%. 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

S 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

6 

7 

0 

9 

10 

5 

6 

1 

e 
9 

1 0 

6 

7 

a 
9 

10 

7 

6 

9 

10 

8 

9 

10 

9 

10 

10 

3 

8 7 

1 5 0 

1 0 6 

1G9.3 

7 5 . 7 

100 .0 

1 1 4 . 0 
1 3 6 . 0 

1 7 0 . 0 

139 .3 

138 .7 

1 4 8 . 7 

1 4 3 . 0 

119*3 

128 .7 

9 6 . 0 

1 4 2 . 0 

131 .3 

131 .3 

1 0 0 . 0 
149 .3 

1 5 6 . 0 

1 5 2 . 0 

101 .3 

122 .7 

9 8 . 7 

13 .72 

18 .15 

4' 

-16 . 10** 

2 3 . 2 5 * * 

2 1 . 8 4 * * 

4 8 . 7 0 * * 
1 .81 

- 1 5 . 7 2 * * 

- 1 3 . 8 6 * * 

- 9 . 5 4 * 
4 6 . 9 9 * * 

- 2 .25 

3 4 . 6 6 * * 

3 3 . 9 6 * * 

1 0 . 8 5 * 

2 6 . 5 1 * * 

6 . 2 3 

1 7 . 5 7 * 

- 0 . 4 9 

2 1 . 5 7 * * 

- 2 . 63 

4 . 8 8 

18.A9** 

2 . 0 6 

3 4 . 1 0 * * 

- 1 4 . 2 6 * * 

5 6 . 0 1 * * 

- 6 . 4 4 

1 1 . 8 8 
15 .72 

9 

- 3 0 , 2 3 * * 

- 6 .66 

1 6 . 1 0 * 

1 6 . 7 6 * * 

- 8 .46 
- 2 8 . 5 7 * * 

- 1 8 . 5 7 * * 

- 1 5 . 3 7 * * 

2 1 . 4 2 * * 

- 0 . 5 
- 0 . 9 3 

1 9 . 2 5 * * 

- 1 1 . 0 1 * 

2 2 . 6 1 * * 
- 1 1 . 2 4 * 

- 0 1 . 3 4 

- 1 1 . 6 4 * * 

5 . 2 9 

- 9 .45 

- 1 9 . 8 1 * * 

- 7 .09 

- 2 . 9 2 

- 5 . 4 1 
- 3 0 . 1 4 * * 

3 4 . 3 9 * * 
- 3 1 . 9 3 * * 

1 3 . 7 2 

18 .15 

e 

-45 .86** 

- 6 . 6 6 

-34 . 0 4 * * 

5 . 3 5 

- 5 2 . 8 9 * * 

- 3 7 . 7 7 * * 

- 2 9 . 0 6 * * 

- 1 5 . 3 7 * * 

5 . 7 9 
- 1 3 . 3 2 * * 

- 1 3 . 6 9 * * 
- 7 . 4 7 

- 1 1 . 0 1 * 

- 2 5 .7 t * * 

- 1 9 . 9 1 * * 

- 4 0 . 2 6 * * 

- 1 1 . 6 4 * * 

- 1 8 . 2 9 * * 

- 1 8 . 2 9 * * 

- 3 7 . 7 7 * * 

- 7 . 0 9 

- 2 . 9 2 

- 5 . 4 1 

- 3 6 . 9 6 * * 

- 2 3 . 6 5 * * 

- 3 8 . 5 8 * * 

1 3 . 7 2 

1 8 . 1 5 

** - Riqjnift^tat at 5 and 1 per aent lex/«l of probability, 
respeatively. 
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fmtestmim ô êx tijS paamt «iid «aa «ltt«l oM^̂ ter of 3XCMW«I «1«O 

x«a9«a i3Btve«a -at^Ol C2 x 6) oQd 2e*?7 O « S) por seat o^wr 

tlMi £̂ d paemat. 

Za flvtt 3ecMi8«i sigalfl3«at po8i.tl«« h«t«ro«4« md 

ia 27 axos««i 94Qaifi.3«it aeg^tl^w h«teco9la ô ror better 

varlttd f«&m •^l.ec ( 2 x 6 ) to i9«23 ( 3 x 8 ) |3»r 3«it* 

Id AltioAt a l l (43; hfhriOm wt̂ wed iittgi«t4«» «if?ai«» 

fi3«ot bot«£oni9 over t ^ best patttot* TaAw&a iNig*. 1ti« 

het6X09l9 r«iged betwoea •64.46 ( i x 10) to •6.02 (f ix W) 

per 9(̂ at ovor bo^t j^rcnt* 

«**^«^»1^ A ^ r » f qjgth Of fttt it 

I te «t̂ rerar!« girth of fxialt raogod betnocKi i i * t 

(T*iv«a 8«9«) aadt 21.2 an ('^xiipir t03«l) maoag pareots «iad 

13 (6 X 9) ma 2i.4 ( 4 x 6 ) 9s& mnaq ocoeooe (Ti^lo 20)* 

M meny as 2i, srofso!! oKhlbitoS sinaifi^aat poiitiv* 

hot«£oeie# «her«eff« ooly four scosees sbotiod si^golfiaaiift 

aegativo hfii«(to«ls over 3u3 p̂ £OiMi« thm hetocoels ruiaaod 

hetvoea •«2i*49 (6 JC 9) ana 27*Zi (6 x 10) per 3<L̂ t ô mr ti4.d 

pa raat. 

Xa all« «jkx 3CO«««s showed elgniflsaat positive 



Table 19. Moan perforrranae of parents , F^^s, magnitude of heterosis 
over mid parent, b e t t e r parent and top parent for 
f r u i t length (2m). 
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S I . 
n o . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

13 

14 

15 

16 

17 

1 8 

19 

2 0 

2 1 

2 2 

23 

2S 

25 

26 

27 

2 8 

29 

3 0 

Pcirenta and 
c r o s s e g 

W h i t e r4cidh*ipuri 

HO-qna d o r l a 

Oaro l o c a l 

SM 135 

.Surya 

Ookak l o c a l 

M a l a p u r l o c a l 

Ta iwan n a g a 

P u s a k r a n t i 

Pus a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

b h a i r a v 

X 2 

X 3 

X 4 

X 5 

X 6 

X 7 

X fa 

X 9 

X 10 

X 3 

X 4 

X 5 

X 6 

X 7 

X 3 

X 9 

X 10 

X 4 

X 5 

X 6 

' lean 
v a l u e 

7 . 8 

7 . 7 

6 . 7 

9 . 2 

7 . 0 

1 3 . 3 

1 0 . 0 

1 6 . 6 

1 2 . 9 

1 1 . 2 

6 . 1 3 

e.s 
0.97 

6 .93 

9 . 3 7 

11 .17 

9 . 7 

7 . 7 

5 . 9 

6 . 0 

7 . 0 

6 . 3 

6 , 4 

7 . 8 

10 .5 

12 .3 

7 . 6 

7 . 5 

9 . 3 

1 0 . 2 

Per aent 
MP 

. 

-

-

-

-
«M 

-

-

-
«m 

- 2 0 . 9 " * 

1 7 . 2 4 * * 
5 . 5 3 

- 1 1 . 1 5 * 

• - 1 1 . 1 8 * * 

2 5 . 5 0 * * 

- 2 0 . 4 9 * * 

-25 .60** 

- 3 7 . 8 9 * * 

- 1 6 . 6 7 * * 

- 1 7 . 1 6 * * 

- 1 8 . 7 1 * * 

- 3 9 . 0 5 * * 

- 1 1 . 8 6 * 
- 1 3 . 2 * * 

1 9 . 4 2 * * 

- 1 9 . 5 7 * * 

- 5 . 6 6 

2 8 . 2 7 * * 
2 . 0 

h e t e r o s i s 
BP 

.. 

-

-

-

-

-

-

-

-

im 

- 2 1 . 4 * * 

8 .97 
- 2 .5 

- 1 1 . 1 5 

- 2 9 . 5 5 * * 

1 1 . 7 * 

- 4 1 . 5 7 * * 

- 4 0 . 3 1 * * 

- 4 7 . 3 2 * * 

- 2 2 . 0 8 * * 

- 2 3 . 9 1 * * 

- 1 9 . 2 3 * * 

- 5 1 . 8 8 * * 

- 2 2 . 0 * * 
- 3 6 . 7 5 * * 

- 4 . 6 5 

- 3 2 . 1 4 * * 

- 1 8 . 4 8 * * 

1 9 . 2 3 * * 
- 2 3 . 3 1 * * 

o v e r 
TP 

_ 

-
• M 

«» 

-

-

-

-

-

-

- 6 3 . 0 7 * * 

- 4 8 . 7 9 * * 

- 4 5 . 9 6 * * 

- 5 8 . 2 5 * * 

-43 . 5 5 * * 

- 3 2 . 7 * * 

- 4 1 . 5 6 * * 

- 5 3 . 6 1 * * 

- 6 4 . 4 6 * * 

- 6 3 . 8 5 * * 

- 5 7 . 8 3 * * 

- 6 2 . 0 5 * * 

- 6 1 . 4 4 * * 
- 5 3 . 0 1 * * 

- 3 6 . 7 5 * * 

- 2 5 , 9 * * 

- 5 4 . 2 2 * * 

- 5 4 . 8 2 * * 

- 4 3 . 9 7 * * 
- 3 8 . 5 5 * * 

Oontd . . 



Table 19 (Contd. .) 

3 1 . 
n o . 

ax 
3 2 

33 

34 

35 

3 6 

37 

3 6 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 0 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

C D 

C D 

Pa c e n t s and 
c r o s . i e s 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

S 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

< 0 . 0 5 ) 

( 0 . 0 1 ) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

B 

9 

10 

9 

10 

10 

Mean 
v a l u e 

9 . 3 

9 . 8 

1 0 . 9 

7 . 8 

9 . 9 7 

l x . i 7 

9 . 7 

1 3 . 1 

1 0 . 1 

1 1 . 1 7 

1 2 . 4 

1 1 . 2 

1 3 . 4 

1 0 . 5 4 

9 . 5 7 

1 2 . 8 

1 5 . 4 

1 4 . 3 

1 2 . 5 

1 4 . 7 

1 2 . 5 

1 3 . 2 

1 2 . 5 

1 5 . 6 

1 2 . 4 

0 . 9 4 4 

1 . 2 4 9 

Por crent 
•IP 

1 1 . 3 8 * 

- 1 5 . 8 8 * * 

1 1 . 2 2 - « 

- 1 2 . B5** 

1 7 . 2 9 * * 

- 0 . 7 1 

1 . 0 4 

1 . 5 5 

- 8 . 6 0 * 

9 . 5 1 * 

1 7 . 5 3 * * 

2 5 . 8 4 * * 

9 . 8 4 * * 

1 . 7 4 

• 0 . 7 4 

9 . 87 * * 

3 . 0 1 

9 . 1 6 * * 

2 . 0 4 

1 0 . 5 3 * * 

9 . 1 7 * 

24 . 5 3 * * 

- 1 5 . 2 5 * * 

1 2 . 2 3 * * 

2 . 9 0 

0 . 8 1 8 

1 . 0 8 2 

h e t e r o s i s 

nP 

- 7 . 0 0 

- 4 0 . 9 6 * * 

- 1 5 . 5 C * * 

- 3 0 . 3 6 * * 

8 . 3 7 

- 1 6 . 0 0 * * 

- 3 . 0 0 

- 2 1 . 0 8 * * 

- 2 1 . 7 0 * * 

- 0 . 2 6 

- 6 . 7 7 

1 2 . 0 * 

- 1 9 . 2 8 * * 

- 1 8 . 3 7 * * 

- 1 4 . 5 5 * * 

- 3 . 7 6 

- 7 . 2 3 * 

7 . 9 2 * 

- 6 . 0 1 

- 1 1 . 4 4 * * 

- 3 . 1 0 

1 7 . 0 6 * * 

- 2 4 . 7 0 * * 

- 6 . 0 2 * 

- 3 . 8 8 

0 . 9 4 4 

1 . 2 4 9 

o v e r 

TP 

- 4 3 . 9 7 * * 

- 4 0 . 9 6 * * 

- 3 4 . 3 4 * * 

- 5 3 . 0 1 * * 

- 3 9 . 9 4 * * 

- 3 2 . 7 1 * * 

- 4 1 . 5 7 * * 

- 2 1 . 0 8 * * 

- 3 9 . 1 6 * * 

- 3 2 . 7 1 * * 

- 2 5 . 3 0 * * 

- 3 2 . 5 3 * * 

- 1 9 . 2 8 * * 

- 3 6 . 5 7 * * 

- 4 2 . 3 5 * * 

- 2 2 . 8 9 * * 

- 7 . 2 3 * 

- 1 3 . 8 5 * * 

- 2 1 . 7 0 * * 

- 1 1 . 4 4 * * 

- 2 4 . 7 0 * * 

- 2 0 . 4 8 * * 

- 2 4 . 7 0 * * 

- 6 . 0 2 * 

- 2 5 . 3 0 * * 

0 . 9 4 4 

1 . 2 4 9 

*, ** - S igni f icant at 5 and 1 per aent l eve l of probability, 
jrespeativoly. 
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heterosis o^mx better psMBt* ttokln IS giawMM cKhi^ted 

C8 jc 9} to iS.73 ( 1 x 9 ) per :»m% omtc better pftraot* 

Mtg^iti^e sigiiifl3«iit Ntt«so9i» over bast pftreo^ 

uere o^hlbitai tay 34 asic#s«e» tfce heterosis jpaa9«d tetweoa 

»3e«6e (S X. 9) «iad 0*94 (4 « li) per seat oif«r tent piceot* 

^•"^•^•^^ iV?era-i^ stalk Xennth of £ « a t 

The everanre ete lk lerigth of fcuit nwried fiiorn 4,2 

C<3<axe X/)-}*!) to 7*3 sf» CTaJawa iMkt*) in v^cmnti* «nA 4.4 

( 1 X 3 «fi9 3 jc 40} to 7.3 3m (e X 8) in ^roee^e (TAble 2 i }* 
» 

Only oae of ttM scomme^ i I nt ti showed mtnakttsAGtt 

^^i^tlve tmtmtomim o'wr '^^ par€^it« ^ l l e tJhree .rsooA't̂ a 

«Ktlbl.t«8 pos i t ive 9iqiiifi::efirt; hetecosie* Ttie rete£99le 

C«I9«S U t w s a •i7«76 (4 jc 2} eita 24.SS (7 « iO) per aoiit 

over Kid pertmt* 

In 13 3ro9e<»i# s igai f i^eat posi t ive heterosis over 

better paitaat» «ia» fcHiad* The r>etercMils veciea fKom •i2U) 

( 4 x 2 ) to 40*42 (7 * 40} per aeixt over iietter s^uetit* 

But* in as -mof m iKi tybrids!« posit ive s i^^fiuisat 

tetcro^is over tk̂ e 'asmt pt^£&kt was 4:riae#rved. ttte h«it«ne4e 

ô Ter best psjceat r«iarjttd ixstwtM â 4«76 C4 A 2} eodi 73*ei 

( 6 x 8 ) p e r 3««it. 
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Table 20 Mean performance of p a r e n t s , F, ' s , nvagnitude of 
h e t e r o s i s ove r itdd p a r e n t , b e t t e r pa ren t cind t o p 
pa ren t fo r f r u i t g i r t h (an) in b r i n j a l -

S I . 
no . 

i 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

12 

13 

14 

15 

16 

17 

1 8 

19 

2 0 

2 1 

2 2 

23 

24 

25 

2 6 

27 

2G 

2 9 

3 0 

Pai-Pnts a r ^ 
o r o 3 3 e 3 

-a-
Vihi te Madbapur i 

I l i q n a d o r l a 

''tixre l o c a . l 

n n 135 

S u r y a 

Goy.cm l o c a l 

Malapa r l o c a l 

Ta iwan n a g a 

Puaa k r a n t i 

Pus a b h o i r a v 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

0 

9 

10 

4 

5 

G 

Mean 
v a l u e 

3 
1 6 , 8 

1 9 , 3 

1 6 . 9 

1 9 . 9 

1 4 . 3 

1 7 . 1 

2 1 . 2 

1 1 . 7 

1 7 . 8 

1 2 . 3 

1 6 . 1 3 

1 9 . 4 

2 0 . 6 

1 9 . 3 

l e . e 
2 0 . 4 

1 6 . 3 

2 0 . o 

1 4 . 6 

1 8 . 9 

1 8 . 4 

1 8 . 9 7 

1 6 . 5 

2 0 . 4 

1 7 . 2 

2 1 . 1 

1 7 . 6 

1 7 . 1 

1 7 . 6 

19 3 

P e r 

MP 
^ 

-
«w 

-

-

-

-

-
M» 

-

- 1 0 . 6 4 * 

1 5 . 1 3 * * 

1 3 . 3 5 * * 

2\ . 1 6 * * 

1 0 . 9 1 * 

7 . 3 7 

1 4 . 3 8 * * 

1 9 . 6 5 * * 

0 . 3 4 

4 . 4 2 

- 6 . 1 2 

1 2 , 9 2 * * 

- 9 . 3 4 * 

0 . 7 4 

1 0 . 9 7 * 

13 .75**^ 

1 1 . 3 9 * 

- 7 . 0 0 

1 2 . 8 2 * 

13 . 5 3 * * 

a e n t h e t e r o i i i s 

BP 
5 

-

-

-

-

-

-

-

-

-

- 1 6 . 4 2 * * 

1 4 . 7 9 * * 

4 . 5 2 

1 4 . 0 0 * * 

9 . 9 4 

- 3 . 7 7 

- 2 . 9 0 

1 5 . 7 3 * * 

- 1 3 . 0 9 * * 

- 2 . 0 7 

- 7 . 5 4 

- 1 . 7 1 

- 1 4 . 5 1 * 

- 3 . 7 7 

- 1 0 . 8 8 " 

9.33»* 

- 8 . 8 1 

- 1 4 . 0 7 * * 

4 . 1 4 

1 2 . 8 6 * 

o v e r 

TP 
6 
-

-
• M 

«W 

-

-

-

-

-
«» 

- 2 3 . 9 1 * * 

- 8 . 4 9 * 

- 1 . 8 9 

- 8 . 9 6 * 

- 1 1 . 9 2 * * 

- 3 . 7 7 

- 2 3 . 1 1 * * 

- 2 . 8 3 

- 3 1 . 1 3 * * 

- 1 0 . 8 5 * 

- 1 3 . 2 1 * * 

- 1 0 . 5 2 * 

- 2 2 . 1 7 * * 

- 3 . 7 7 

- 1 8 , 8 7 * * 

- 0 . 4 7 

- 1 6 . 9 8 * * 

- 1 9 . 3 4 * * 

- 1 6 . 9 8 * * 

- 8 . 9 6 * 

O o n t d . • 
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1 

3 1 

3 2 

3 3 

34 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

C D 

C O 

3 

2 

X 

3 X 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 , 0 5 ) 

( 0 . 0 1 ) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

2 0 . 2 

16 .7 

19 .7 
14 .6 

1 6 . 8 

21 .4 

21 .4 

16 .4 

19 .4 

18 .4 

17 .7 

le.o 
14 .9 

18 .7 

U . 2 

1 9 . 9 

1 4 . 9 

1 3 . 7 

18 .7 

16 .5 

1 9 . e 

1 7 . 7 

1 3 . 0 

13 .4 
15 .7 

1.754 
2 . 3 2 1 

4 

6 .04 
1 6 . 7 8 * * 

1 3 . 5 4 * * 
0 . 0 0 

- 1.75 
15 .67** 

4 . 1 4 

3 . 8 0 

2 . 9 2 
1 4 . 2 8 * * 

1 2 . 7 4 * 

1 .41 

1 4 . 6 1 * 

1 6 . 5 1 * * 

6 .77 

3*92 

3 .47 

- 2 1 . 4 9 * * 
2 7 . 2 1 * * 

0 . 3 0 

1.54 

5 . 6 7 

- 1 1 . 8 6 * 

11 ,67 
4 . 3 2 

1.519 

2 , 0 1 0 

5 

- 4 . 7 2 
- 1 . 1 8 

10 .67* 
- 1 3 . 6 1 * 

- 1 5 , 5 8 * * 

7 .54 

0 .94 

- 1 7 . 5 9 * * 
- 2 . 9 1 

- 7 iS4 
3 . 5 1 

- 1 5 . 0 9 * * 

4 . 1 9 

5 . 0 6 

- 0 . 7 0 
- 6 .13 

- 1 2 . 8 6 * 

- 2 3 . 0 3 * * 

9 . 3 6 
- 2 2 . 1 7 * * 

- 6 . 6 0 
- 1 6 . 5 1 * * 

- 2 6 . 9 7 * * 

8 .94 

- 1 1 , 8 0 * 

1.754 
2 . 3 2 1 

6 

- 4 . 7 2 

- 2 1 . 2 3 * * 

- 7 . 0 7 
- 3 1 . 1 3 * * 

- 2 0 , 7 5 * * 

0 , 9 4 

0 , 9 4 
- 2 2 . 6 4 * * 

- 8 . 4 9 * 

- 1 3 . 2 1 * * 

- 1 6 . 5 1 * * 

- 1 5 , 0 9 * * 

- 2 9 , 7 2 * * 

- 1 1 , 7 9 * * 

- 3 3 , 0 2 * * 

- 6 . 1 3 

- 2 9 , 7 2 * * 

- 3 5 , 3 8 * * 

- 1 1 , 7 9 * 
- 2 2 . 1 7 * * 

- 6 , 6 0 

- 1 6 . 5 1 * * 

- 3 8 . 6 8 * * 

- 3 6 . 7 9 * * 

- 2 5 . 9 4 * * 

1.754 
2 . 3 2 1 

** - a ignif isant at 5 and 1 per aent level of probability, 
respectively. 



T a b l e 2 1 . Mean performance o f p a r e n t s , F, ' s , negn i tude o f 
. h e t e r o s i s o v e r mid p a r e n t , b e t t e r p a i « n t and t o p 

p a r e n t f o r s t a l k l e n g t h (am) i n b r i n j a l -

143 

S I . 

n o . 
1 

Parents and 
c ros ses 

•X. 

Mean 
va lue 

:i 

Percen t h e t e r o s i s over 

MP BP 
^ "i 

TP 
6 

1 w h i t e Madhapuri 5 , 7 

2 Higna d o r l a 5 . 0 

3 Oare l o c a l 4 . 2 

4 RM 135 5 , 2 

5 nuirya 5 , 0 

6 Gokak l o c a l 6 . 2 

7 Malapur l o c a l 5 , 9 

8 Taiwan nag a 7 . 3 

9 Pus a k r a n t i 5 . 7 

10 Pus a b h a i r a v 4 , 7 

11 1 x 2 4 .4 
12 1 x 3 5 . 5 

13 1 x 4 5 . 5 

14 1 x 5 6 . 2 

15 1 x 6 . 5 . 8 

16 1 x 7 6 . 4 

17 1 x 8 6 . 2 

18 1 x 9 5 . 7 

19 1 X 10 4 .7 

20 2 x 3 5 . 4 

21 2 x 4 5 . 2 

22 2 x 5 4 . 5 

23 2 x 6 5 . 0 

24 2 x 7 4 . 8 

25 2 x 8 5.4 
26 2 x 9 5 . 5 

27 2 X 10 4 . 7 

28 3 x 4 4 .5 
2 9 3 x 5 4 . 9 

3 0 3 x 6 4 . 8 

- 1 7 , 7 6 * 

1 1 . 1 1 

0 , 9 7 

1 5 . 8 9 * 

- 2 . 5 2 

10 .34 

- 4 . 6 1 

0 . 0 

- 9 . 6 1 

17 .39 

1.96 

- 1 0 . 0 0 

- 1 0 . 7 1 

- 1 1 . 9 3 

- 1 2 . 1 9 

2 . 8 0 

- 3 . 0 9 

- 4 , 2 5 

6 . 5 2 

- 7 . 6 9 

- 1 2 . 0 

3 0 . 9 5 * * 

5 ,77 

2 4 . 0 * 

1 .75 

1 2 . 2 8 

8.77 
0.0 
0.0 

28.57* 
4 , 0 

- 1 0 . 0 0 

0 . 0 

- 4 . 0 

8 . 0 

1 0 . 0 0 

0 , 0 

7 . U 

16 .67 

1 4 . 2 8 

4 . 7 6 

3 0 , 9 5 * * 

3 0 . 9 5 * * 

4 7 , 6 2 * * 

3 8 , 0 9 * * 

5 2 . 3 8 * * 

4 7 . 6 2 * * 

3 5 . 7 1 * * 

1 1 . 9 0 

2 8 . 5 7 * 

2 3 . 8 1 * 

7 . 1 4 

1 9 . 0 5 

1 4 . 2 8 

2 8 , 5 7 * * 

3 0 . 9 5 * * 

1 1 , 9 0 

7 . 1 4 

1 6 . 6 7 

1 4 . 2 8 

Oontd . . 
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Table 21 ( Contd. . ) 

1 

3 1 

32 

33 

34 

35 

36 

87 
3 8 

39 

4 0 

4 1 
4 2 

43 
44 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

53 

54 
55 

C.D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 
4 

5 

5 

S 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 
( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 
9 

10 

6 

7 

8 

9 

10 

7 
8 

9 

10 

e 
9 

10 

9 

10 

10 

3 

5 . 1 

5 . 4 

5 . 7 

4 . 4 

5 . 0 

6 . 2 

6 . 0 

7 . 1 

6 . 1 
5 . 5 

6 . 4 

5 . 6 

6 . 4 

5 . 1 

5 . 1 

6 . 4 

7 . 3 

6 . 3 

6 . 0 
6 . 2 

5 . 7 

6 . 6 

7 . 0 

5 . 5 

5 . 1 

0.072 
1.286 

4 

0.99 

- 6.09 
15.15 

- 1.12 
- 1.96 

8.77 
8.11 

13.60* 
11.93 
11.11 
14.28 

2.75 
4.06 

- 4 .67 
5.13 
5 .78 
8.15 
S.88 

10.09 
- 6.06 
- 1.72 

24.53** 
7.69 

• 8.33 
- 1,92 

0.842 
1.114 

5 

21.43 
28.57* 
35.71** 

4 ,76 
0 .00 

19.23* 
15.38 
36,54** 
17.31 
17.02 
28.0** 
12 .0 
28.00** 

2 , 0 

0.51 
8.47 

17.74* 
10.53 

27.C5** 
5 .08 
0 .00 

40 .42** 
22.81** 
17.02 
8.51 

0.972 
1.286 

6 

21.43 
28.57* 

35 .71** 
. 4 .76 

19.05 
47 .62** 
42 .86** 
69.05** 
45 .24** 
30.95** 
52.38** 
33 .33** 
52.38** 
21.43 
21.43 
52.38** 
73 .81** 
50.00** 
42.86** 
47 .62** 
35 .71** 
57.14** 
66.67** 
30.95** 
21.43 

0 .972 
1.286 

*, ** - Signifloant at 5 and 1 per cent level of probability, 
res peativQly. 
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rtm tmkt a«t9it7 ranged b<tw—a 0«ftt C9i»c«ii« ifo.S) 

•od 0*84 (p«i?Bot »>4.2« 3 maA 4) 4a paccots aod 0*69 <) 4( 4 ) , 

(d « e« 6 X 9 «ad 7 jc iO) «ad 0*64 (1 « 2) la 9eoB9m 

(Tabl« 22) . 

>«t<fro«l9 owr -̂ Id paraat, %tt\XXm 28 axoMcs mhatimt •«9«tti.iw 

moiilfi:*ot h«t«r(Ml« CM»r tî ld paswit* The trntrntoaim ô pwr 

teAd pi»c«ot r«i^«d bstneea -i7«M (3 « 4) «ad S*&i ( 2 x 7 ) 

par seat . 

nana ot ttm hybcida h«d a better fruit daosity thea 

thalr batter p^caats* Xastaad, 34 aroaees cKhlbltad si^al* 

fl.3«at oegatl^ia hitecoelJi o^wr bettar paraot. Tie hetexoals 

i^sied fcom •i7«8S ( 3 x 4 ) to 3«^s ( i « 8« 1 x 6 } per seat 

ô Mir better parent* 

4.^.2.14 f;<fi4ii;? ^§^^Vf f ^ y of ^«4l 

ttte 1̂ eepla-> quailtv iadttc raagad bateat-'ti iS«7 

ĈM 13^) aivs 22.1 (^ury<i) ia paceats aod 9*5 (S x 6) «UKS 

32.3 (4 X 6) la 9roe9<» (Table 23)• 

Four sco^ftoe sticwad hlgMy •i'lnlflsaat poaltiiMi 

hetc£09iii aod ia i9 aroaaes h«d siga;Lfi3«»at at^^tive 

hatectwia over 'nid pareat* Itie b*.taxoexa raoged between 

•^2*64 (S X 7) MfvD 32.75 (4 x 6) per aeat over ?id par^at. 
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Table 22. Mean performance of parents , F^'fi, magnitude of 
he te ros i s over mid parent, b e t t e r parent and top parent 
for f ru i t denai^r in br injal-

S I 
n o 

1 
1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

1 1 

1 2 

13 

U 

15 

1 6 

17 

1 0 

1 9 

20 

2 1 

2 2 

23 

24 

2 5 

2 6 

27 

2 8 

29 

3 0 

P a r e n t s and 
a t o s s e s 

W h i t e ^ 
^ 

l a d h a p u r i 

H i g n a d o r l a 

Oare Ic 

TM 135 

Tiurya 

) c a l 

Ookak l o c a l 

M a l a p u r l o c a l 

Ta iwan n a g a 

Puaa k r a n t i 

P u s a b h a i r a v 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

3 X 

3 X 

3 X 

2 

3 

4 

5 

6 

7 

8 

9 

10 
3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

6 

Mean 
v a l u e 

\ 
0 . 7 8 

0 . 8 4 

0 . 8 4 

0 . 8 4 

0 . 7 7 

0 . 7 7 

0 . 7 1 

0 . 6 8 

0 . 7 6 

0 . 7 5 

0 . 8 4 

0 . 7 2 

0 . 7 0 

0 . 8 1 

0 . 8 1 

0 , 7 0 

0 . 7 4 

0 . 7 4 

0 . 7 7 

0 . 7 7 

0 . 7 4 

0 . 7 0 

0 . 7 3 

0 . 8 2 

0 . 7 2 

0 . 7 2 

0 . 7 3 

0 . 6 9 

0 . 8 2 

0 . 7 4 

P e r c 
MP 

1 

-

-

-

-

-
«w 

-

-

-

3 . 7 0 

- 1 1 . 1 1 * * 

- 1 3 . 5 8 * * 

4 . 5 2 * 

4 . 5 2 * 

- 6 . 0 4 * 

- 3 . 9 0 

- 3 . 9 0 

0 . 6 5 

- 8 . 3 3 * * 

- 1 1 . 9 0 * * 

- 1 3 . 0 4 * * 

- 9 . 3 2 * * 

5 . 8 1 * 

- 5 . 2 6 * 

- 1 0 . 0 0 * * 

- 8 . I S * " 

- 1 7 . 8 6 * * 

1 . 8 6 

- 8 . 0 7 * * 

e n t h e t e r o s i s 
BP 

•> 

-

-

-

-

-

-

-
M * 

-

0 . 0 

- 1 4 . 2 8 * * 

- 1 6 . 6 7 * * 

3 . 8 5 

3 . 8 5 

- 1 0 . 2 6 * * 

- 5 . 1 3 * 

- 5 . 1 3 * 

- 1 . 2 8 

- 8 . 3 3 * * 

- 1 1 , 9 0 * * 

- 1 6 . 6 7 * * 

- 1 3 . 0 9 * * 

- 2 . 3 8 

- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 

- 1 3 . 0 9 * * 

- 1 7 . 8 6 * * 

- 2 . 3 8 

- 1 1 . 9 0 * * 

o v e r 
TP 

' « 

«• 

-

-

-

-

-

-
«» 

-

0 . 0 

- 1 4 . 2 8 * * 

- 1 6 . 6 7 * * 

- 3 . 5 7 

- 3 . 5 7 

- 1 6 . 6 7 * * 

- 1 1 . 9 0 * * 

- 1 1 . 9 0 * * 

- 8 . 3 3 * * 

- 8 . 3 3 * * 

- 1 1 . 9 0 * * 

- 1 6 . 6 7 * * 

- 1 3 . 0 9 * * 

- 2 , 3 8 

-u,2e** 
- 1 4 . 2 8 * * 

- 1 3 . 0 9 * * 

- 1 7 . 8 6 * * 
- 2 . 3 8 

- i l . 9 0 * * 

O o n t d . . 
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1 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

C.D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

C 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( C O D 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

3 

9 

10 

9 

10 

10 

3 

0 .76 

0 . 7 2 

0 . 7 2 

0 .74 

0 . 7 4 
0 .73 

0 . 7 8 

0 . 7 2 

0 . 7 2 

0 . 7 2 

0 . 7 3 

0 . 7 0 

0 . 7 3 

0 . 7 3 

0 . 7 4 

0 .74 

0 . 0 9 

0 , 6 9 

0 . 7 0 

0 . 7 0 

0 . 7 0 

0 . 6 9 

0 . 7 1 

0 . 7 2 

0 . 7 5 

0 .0397 

0 .0525 

4 

- 1 .93 

- 5 . 2 6 * 

-IC.OO** 

- 6 . 9 2 * * 

- 8 . 07** 

- 9 . 3 2 * * 

0 .64 

- 5 . 2 6 * 
-10,00** 

- 9 . 4 3 * * 

- 5 . 1 9 * 

- 5 . 4 0 * 

f 0 .69 

- -1.97** 

- 2 .63 

0 . 0 

- -1.33* 

- ' 9 . 8 0 * * 
- 7 . 8 9 * * 

0 . 7 2 

- 4 . 7 6 * 

- 5 . 4 8 * 

- i . 3 9 

0 . 6 9 

- 0 . 6 6 

0 .0344 

0 .0455 

5 

- 9.52*«* 

- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 

- 1 1 . 9 0 * * 

- l l . i ' O * * 

- 1 3 . 0 9 " * 

- 7 . U * * 

- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 
- 5 . 1 9 * 

- 9 .09** 

- 5 . 1 9 * 

- 5 . 1 9 * 

- 3 . 9 0 

- 3 . 9 0 

- 1 0 . 3 9 * * 

- 1 0 . 3 9 * * 
- 9 . 0 9 * * 

- 1 .41 
- 7 , 8 9 * * 

- 8 . 0 * * 

- 6 . 5 8 * 

- 4 . 0 0 

- 1 .32 

0 .0397 

0 .0525 

6 

- 9 . 5 2 * * 

- 1 4 . 2 8 * * 
- 1 4 . 2 8 * * 

- 1 1 . 9 0 * * 

- 1 1 . 9 0 * * 

- 1 3 . 0 9 * * 

- 7 . 1 4 * * 
- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 

- 1 4 . 2 8 * * 

- 1 3 . 0 9 * * 

- 1 6 . 6 7 * * 

- 1 3 . 0 9 * * 

- 1 3 . 0 9 

- 1 1 . 9 0 * * 

- 1 1 . 9 0 * * 

- 1 7 . 8 6 * * 

- 1 7 . 8 6 * * 

- 1 6 . 6 7 * * 
- 1 6 . 6 7 * * 
- 1 6 . 6 7 * * 

- 1 7 . 8 6 * * 

- 1 5 . 4 8 * * 

- 1 4 . 2 8 * * 

- 1 0 . 7 1 * * 

0 .0397 

0 .0525 

*/ **/- 'U-gnifiaant at 5 and 1 per aent level of px?obability, 
r e spec t ive ly . 
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T a b l e 23 . 

S I . 
n o . 

1 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

13 

14 

15 

16 

17 

l e 
19 

20 

2 1 

2 2 

23 

2 4 

25 

2 6 

2 7 

2 8 

2 9 

3 0 

Mean p e r f o 
h e t e x o s i s < 

p a r e n t for 

P a r e n t s and 
o iross 

W h i t e 

H l g n a 

Gave '. 

^ 
m a d h a p u r i 

d o r l a 

Lot 

SM 135 

3 u r y a 

Ookak 

3 a l 

l o o a l 

Malapur l o a a l 

Taiwara n a g a 

P u s a k x a n t i 

Pus a b h a l r a v 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

X 

X 

X 

z 

X 

:< 

X 

>c 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

B 

9 

10 

3 

4 

5 

6 

7 

0 

9 

10 

4 

5 

6 

rmanae o f 
Dver mid 

p a r e n t s / F , * 9 ••, m a g n i t u d e 
p a r e n t , b e t t e r p a r e n t and 

k e e p i n g q u a l i t y i n d e x 

Mean 
v a l u e 

3 
1 6 . 5 

1 5 . 8 

1 0 . 2 

1 5 . 7 

2 2 . 1 

1 7 . 9 

2 1 . 4 

1 8 . 0 

1 9 . 8 

1 6 . 3 

1 8 . 4 

1 8 . ? . 

1 9 . 3 

1 5 . 5 

1 4 . 9 

2 0 * 9 

1 8 , 4 

1 6 . 1 

1 6 . 9 

1 8 . 2 

2 0 . 1 

2 0 . 6 

1 6 . 6 

1 7 . 3 

1 6 . 7 

1 6 * 8 

1 9 . 4 

1 7 . 2 

1 5 . 1 

1 9 . 1 

P e r c 
MP 

*• 

-

-
<M 

-

-

-

-

-

-

1 3 . 9 3 

4 . 9 0 

1 9 . 8 7 * * 

- 1 9 . 6 9 * * 

- 1 3 . 3 7 * 

1 0 . 2 9 

6 . 6 7 

- 1 1 . 2 9 

3 . 0 5 

7 . 0 6 

2 7 * 6 2 * * 

8 . 7 1 

- 1 . 4 0 

- 6 . 9 9 

- 1 . 1 8 

- 5 . 6 2 

2 0 . 8 7 * * 

1 . 4 7 

- 2 5 . 0 6 * * 

5 . 0 2 

i n b r l n J a l ­

o f 
t o p 

ien t h e t e r o s i s o v e r 
BP 

5 
M * 

-

-

-

-

-

-
*m 

-

-

16.45 

1 0 , 3 0 

2 2 . 9 3 * 

- 6 . 0 6 

- 9 . 7 0 

2 6 . 6 7 * * 

1 1 . 5 1 

- 2 . 4 2 

3 . 6 8 

1 5 . 1 9 

2 8 . 0 2 * * 

3 0 . 3 8 * * 

5 . 0 6 

9 . 4 9 

5 . 7 0 

6 , 3 3 

2 2 . 7 8 * 

9 . 5 5 

- 1 7 . 0 3 * 

4 . 9 4 

TP 

6 

-

-

-

-

-

-

-

-

-

1 7 . 1 9 

1 5 . 9 2 

2 2 . 9 3 * 

- 1 . 2 7 

- 5 . 0 9 

3 3 . 1 2 * * 

1 7 . 2 0 

2 . 5 5 

7 . 6 4 

1 5 . 9 2 

2 8 . 0 2 * * 

3 1 . 2 1 * * 

5 , 7 3 

1 0 , 1 9 

6 , 3 7 

7 . 0 1 

2 3 J 5 7 * * 

9 . 5 5 

- 3 . 8 2 

2 1 . 6 6 * 

G o n t d . . 
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Table 23 (COntd . . ) 

X 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 6 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 S 

4 6 

4 7 

4 8 

4 9 

SO 

S I 

5 2 

5 3 

54 

5 5 

C D 

C D 

2 

3 . x 
3 X 

3 X 

3 X 

4 X 

4 X 

4 X 

4 X 

4 X 

4 X 

5 X 

5 X 

5 X 

5 X 

5 X 

6 X 

6 X 
6 X 

6 X 

7 X 

7 X 

7 X 

8 X 

8 x 

9 X 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

7 

6 
9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

1 6 . 1 

1 5 , 0 

1 2 . 0 

1 7 . 7 

1 7 . 1 

2?. .3 

16.4 

1 4 . 1 

14 .4 

1 0 . 5 

9 . 5 

10 .3 

1 8 . 3 

1 3 . 7 

17 .5 

19 .5 

1 1 . 6 

12 .9 

1 5 . 1 

15 ,6 

15 .7 

1 5 . 4 

1 9 . 2 

1 4 . 7 

1 5 . 6 

2 . 0 4 2 

2 . 7 0 2 

4 

- 1 8 . 6 9 " * 

- 1 7 . 1 3 * * 

- 3 6 . 8 4 * " 

2 . 6 1 
- 9 . 5 2 

3 2 . 7 4 * * 

- 1 1 . 5 9 

- 1 6 . 3 2 * 

- 1 6 . 8 7 * * 

- 3 4 . 3 7 * * 

- 5 2 . 5 C * * 

- 5 2 . 6 4 * * 

- 8 .73 

- 3 4 . 6 1 * * 

- 6 .85 

- 0 . 7 6 

- 3 5 . 3 8 * * 

- 3 1 . 5 6 * * 

- i l . 7 0 

- 2 0 . 8 i * * 

-23 .79** 

- 1 8 . 3 0 * * 

1.59 

- 1 4 . 2 8 * 

- 1 3 . 5 7 * 

1 ,768 

2 . 3 4 0 

5 

- 1 0 , 9 9 

- 1 6 , 6 7 * 

- 3 4 . 0 6 * * 

8 . 5 9 

8 . 9 2 

4 2 . 0 4 * * 

4 .46 

- 1 0 . 1 9 

- 8 , 2 8 

- 3 3 . 1 2 * * 

- 4 6 . 9 3 * * 

- 5 1 , 8 7 * * 

1.67 
- 3 0 , 8 1 * * 

7 . 3 6 

8 .94 

- 3 5 . 1 9 * * 

- 2 7 . 9 3 * * 

- 7 . 3 6 

- 1 3 . 3 3 
- 2 0 . 7 1 * * 

- 5 . 5 2 

6 . 6 7 

- 9 . 0 2 

- 4 . 2 9 

2 ,04 2 

2 , 7 0 2 

6 

2 . 5 5 

- 4 . 4 6 
- 2 3 . 5 7 * * 

12 .74 
8 , 9 2 

4 2 . 0 4 * * 

4 . 4 6 
- 1 0 . 1 9 

- 8 . 2 8 
- 3 3 . 1 2 * * 

- 3 9 , 4 9 * * 
- 3 4 . 3 9 * * 

1 6 . 5 6 

- 1 2 , 7 4 

11 .46 

24 . 20** 

- 2 6 . 1 1 * * 
- 1 7 . 8 3 * 

- 3 . 8 2 

- 0 . 6 4 

0 . 0 0 

- 1 . 9 1 

2 2 . 2 9 * 

- 6 . 3 7 

- 0 , 6 4 

2 , 0 4 2 

2 . 7 0 2 

*/ ** - aignifioant at 5 and 1 per cent level of probability, 
xrespeotlvely 
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ro9ia o^mt better pjijr«nt# while 10 9fCMi»«i •hemttd mt9^*tXym 

«igiii£l3iftat Itetts£09l9, rtm hetmtoai^ r4Ki9ed t»tii»«a •SX.fiT 

<S X 7) aod 42.04 ( 4 x 6 ) psr gaat oiier b0tt«r p«x«at* 

niaiiifl9«.it posit ive hetmaamiM ovmc best peoent 

9towai Iff oXfie acommmts « la l» «JLx 9si3«eee mihiiAtmA aeg«ati.v» 

fflgiilflsaat hetexxMxa ov«r beet vwdety* ttm liotecoels over 

beet p«nMt ^ d e d £«>n «39.49 (S ac 6) to 424)4 (4 x 6) per 

4.s«2as n^ UHftflUff* 9f H^t 

The neea l iad thlaSoMes of fnt l t v»ried txoa 0.48 

(Vhite '^^•S«lxi) to 0.8S sm ( l i U5) i i i p«rei]t« end 0*6$ 

C7 X 10) to 0*90 9 | 6 X 9) i a hfbrids <T«ble 2 4 ) . 

Tlilctythree srosees •chlhlted 9i^iaifl,<«at roeiti^w 

b«tecoel« over i4d pa seat« while two asoeeee showed e l g n l i l * 

9«at aeg^^tlve h<»teioffl9« The Nkteroels ra»9<^ between ^-e^ll 

(4 X 10) «afl 43.SS (S x 10} per aeat over R44 pereat* 

Xa 11 jxossee poelt lve 9igal£l3«ot het^jcosie onmt 

better peceat^ «od la el<^t etoescs iMiq«tlve 9lqiilfl2««it 

heteixMle over better peseot wet̂ e observed* Ttxs hcrts*.»rosl« 

over better pi^xeat varied two^ •2C; (4 x 10) to 41.27 (S x 10) 

per aeat . wotm of tho hybcid* w&re elgriuifl ea t ly better 

then the best pereat^ ^\m* Kreatl . l a m î etay AS 30 
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Table 24. Mean performance of parents , F^'a, magnitude of 
he te ros i s over mid parent, b e t t e r parent and 
top parent for rind thiakneas (cm) in brinjal* 

S I . 
n o . 

1 
1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

IS 

17 

I S 

19 

20 

2 1 

22 

23 

?A 

25 

2C 

27 

2 8 

29 

3 0 

P a r e n t s and 
c r o s s e s 

•a. 
W h i t e Madhapur i 

H i g n a d o r l a 

Gare l o c a l 

'5M 135 

S u r y a 

Gokak l o c a l 

Malapur l o c a l 

Taiwan n e g a 

Pus a k r a n t i 

Pusa b h a i r a v 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

3 X 

3 X 

3 X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

0 

9 

10 

4 

5 

C 

Mean 
v a l u e 

a 
o.ts 
0 . 6 2 

0 . 6 6 

0 . 8 5 

0 . 6 1 

0 , 7 0 

0 . 7 1 

0 . S 5 

0 . 7 8 

0 . 6 3 

0 . 7 4 

0 . 7 6 

0 . 8 1 

0 . 7 5 

0 . 8 4 

0 . 8 0 

0 . 7 2 

0 . 7 6 

0 . 6 9 

0 . 6 9 

0 . 8 2 

0 . 7 8 

0 . C 7 

0 . 7 6 

0 . 7 3 

0 . 7 9 

G.70 

0.'}?. 

0 . 7 3 

0 . 0 2 

P e r c e n t 

MP 

^ 

-

-

-

-

-

-

-

-

3 4 . 5 4 * * 

3 3 . 3 3 * * 

2 1 . 8 0 * * 

3 7 . 6 i * * 

4 2 . 3 7 * * 

3 4 . 4 5 * * 

3 9 . 6 0 * * 

2 0 , 6 3 * * 

2 4 . 3 2 * * 

7 . 8 1 

1 1 . 3 6 * * 

2 6 . 3 3 * * 

1 . 5 1 

1 4 . 2 8 * * 

24 . 7 5 * * 

12 .OC** 

21.GO** 

- 3 . 3 i 

U . 9 C * * 

2 0 . TJS * * 

h e t e r o s i s 

BP 

5 

-

-

-

-

-

-

-
». 

-

1 9 . 3 5 * * 

1 5 . 1 5 * * 

- 4 . 7 1 

2 2 . 9 5 * * 

P.O.00** 

i 2 . o e « * 

3 0 . 9 0 * * 

- 2 . 3 6 

9<52 

4 ,34"'* 

- 3 . 5 3 

2 5 . 8 1 * * 

- 4 . 2 8 

7 . 0 4 

1 7 . 7 4 ' * 

i . 2 8 

2 0 , 6 3 * * 

- 1 \ . 1 2 * * 

1 0 , 6 1 * 

i 7 . i 4 ** 

o v e r 

TP 
6 

-

-

-

-

-

-

-

-

-

- 1 2 . 9 4 * * 

- 1 0 . 5 9 * * 

- 4 . 7 1 

- 1 1 . 7 6 * * 

- 1 . 1 8 

- 5 . 8 8 

- 1 5 . 2 9 * * 

- 1 0 . 5 9 * * 

'18.82"* 

- 1 8 . 8 2 * * 

- 3 . 5 3 

- 8 . 2 3 * 

- 2 1 . 1 8 * * 

- 1 0 , 5 9 * * 

- 1 4 . 1 2 * * 

- 7 , 0 6 

- 1 0 . 5 9 * * 

- 1 4 . 1 2 * * 

- 1 4 . 1 2 * * 

- 3 . 5 3 

Oontd . . 



T a b l e 24 ( C o n t d . . ) 
15 q 9 

1 

31 

32 

33 

34 

35 

36 

37 
38 

39 

4 0 

4 1 

4 2 

4 3 

44 

4 5 

4 6 

4 7 

4 8 

49 

50 
S I 

52 

53 

54 
55 

C D 

C D 

3 

3 
3 

- 3 
4 
4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 
6 

7 
7 

7 

8 

8 

9 

(0 .05 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 
9 
in 

5 
6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 
10 

10 

3 

0i86 
0 .82 
0.B2 
0,75 
0 .71 
0.75 
0.77 
0.74 
0 .78 
0 ,68 
0.82 
0 ,78 
0.77 
0.82 
0.89 
0.75 
0.82 
0.90 
0.76 
0.73 
0.69 
0.65 
0.77 
0.83 
0.76 

O.C6i 
0.000 

4 

25.55** 
35.54** 
13.89** 
16.28** 

- 2.74 
- 3 .22 
- 1.28 
5.71 

- 4.29 
- 8 .11* 

25.19** 
18.18** 
32.76** 
17.98** 
43.55** 

6.38 
31.20** 

21.62** 
14.20** 
15.87** 

- 7 .30* 
- 2.98 
-13 ,79** 
-40 .66** 

7.80* 

0.05? 
0.069 

5 

21.13** 
24.24** 

5.13 
13.64** 

-16.47** 
-11.76** 

• - 9 .41* 
-12 .94** 
- 8.23* 
-20.00** 

17.14** 
9.86* 

26.23** 
5.13 

41.27** 
5.63 

1 7 . U * * 
15.38** 

8,57 
2.82 

-11.54** 
- 0.45 
- 1 1 . 2 8 " 
-31.75** 
- 2.56 

0.061 
0.080 

6 

1.18 
- 3.53 
- 3.53 
-11.76** 
-16 .47** 
-11.76** 
- 9 .41* 
-12 .94** 
- 8 .23* 
-20 .00** 
- 3.53 
- 8 .23* 
- 9 . 4 1 * 
- 3.53 

4 . 7 1 
-11 .76** 
- 3.53 

5.88 
-10.59** 
-14.12** 
-18 ,82** 
-23 .53** 
- V 9 , 4 1 * ' 
- 2 2 . 3 5 ' * 
-10 .59** 

0,Q€1 
0,080 

" significant at 5 and 1 per cent level of probability 
zreapectivoly. 
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olMiervisd. 

Th« lann 9««d weight pair fxult r«aoed bvttNNia 2*1 

(Vnsa Bh«lrav) aoA S.6S q (Hlga* Dorl*) •mog psceats and 

1.9S (6 X 9) ana 7.2 9 ( 1 x 4 ) Anoag oxo««es (T«ble 2S)« 

Tvfantytiio 9Co«a«s ttchiMtfkS posltliPB atqattksmxt 

h^exofiim ormr -44 p«ciat* ^tmmm civv arosaM tfliowadl 

co«i« saogofi betne^n -43.Se (ft x 9) mA I t . M (X x 10) par 

a«at ov«r avid paoeat. 

Goe of tr<« 9f»Mas ( 6 x 9 ) ahovad aegativa a&goi* 

f iaaat bet« eo«&« onvr th« b«tt«r pacttit* Thtx^tcnr 3 S M » « » 

«Khliilted |K>92.tlT» «lgalf l3«at h^ttetoalM over bott«r p«c«rit« 

Tt» ri«t«ronis ovor laitt«r r « n o t v«cL«l isom «41*62 ( 6 x 9 ) 

t o 166.67 ( 1 X 10) p«r 9«At. 

M taaof «i fortyooe asoasoi bad pos i t ive i i lga l f i -

oaat hctemmia ovor tho boat ptwewit* Ibe betojcoBi* ovor 

hmt pax«at ranevod horn—n •7«U (6 x 9} AOA 242.86 ( 1 x 4 ) 

por aiaat. 

««^*2a7 0 ^ -nifĉ t̂ y y>|tofflt 9f Hf^n 

Tho acNia dcy matter aoataot i a fxuits varlod £io^ 

7*2 (? alapir losa l ) to 9*3 (Khlta '^ladt^pun) par aeot aaoog 

X>ai:eat9 aod 6.0 (S x • ) to 9.S (4 x S) par aant aicoog 



Table 25. Moan performant^e of patents / Fĵ  *• •n, magnitude of 
heteirosis over mid parent , b e t t e r paieat and top 
parent for seed weiqht pei. f ru i t (g) in br in ja l -

S I 
n o 

\ 
1 

2 

3 

4 

5 

6 

7 

e 
9 

10 

11 

12 

13 

14 

15 

16 

17 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

P a r e n t s and 
o r o s s e s 

1 I 
W h i t e Madhapur i 

H i g n a d o r l a 

Oaro l o o a l 

SM 135 

••^uxr/a 

Qolcak l o o a l 

Malapu: 

Ta iwan 

c l o c a l 

nag a 

Pus a k r a n t i 

Pus a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

b h a l r a v 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

n 
8 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

6 

Mean 
v a l u e 

3 
4 . 1 6 

5 . 6 5 

2 , 6 0 

5 . 0 5 

3 , 2 9 

3 . 3 4 

3 , 1 2 

2 . 6 3 

3 , 5 7 

2 . 1 0 

• 3 . 6 7 ' 

4 . 1 2 

7 , 2 0 

4.4iU 

5 . 2 0 

5 . 0 6 

/ 4 . 7 0 

5 . 5 0 

5 . 6 0 

5 . 4 2 

5 . 1 5 

4 . 4 9 

3 , 5 7 

4 . 2 9 

3 . 8 8 

4 . 9 3 

4 . 1 4 

2 . 9 9 

3 . 6 6 

3 . 0 7 

P e r s e n t 

MP 

*• 
• i * 

-

-
« • • 

-

-

-

-

-

-

- 2 5 . 1 8 * * 

2 1 . 8 9 * * 

5 6 . 3 5 * * 

2 3 . 4 9 * * 

3 8 . 6 7 * * 

6 u . y y " * 

3 8 . 4 4 * * 

4 2 . 3 0 * * 

7 8 . 9 1 * * 

3 1 . 3 9 * * 

- 3 . 7 4 

0 , 4 5 

- 2 0 . 5 8 * * 

- 2 . 1 7 

- 6 . 2 8 

6 . 9 4 

6 . 8 4 

- 2 1 . 8 3 * * 

24 . 2 8 * * 

3 . 3 7 

h e t e r o s i s 

BP 

5 

-

-

-

-

-
M » 

• * 

-

W» 

- 1 1 . 7 8 

5 8 . 4 6 * * 

7 3 . 0 8 * * 

3 9 . 8 2 * * 

5 5 . 6 9 * * 

8 7 . 8 2 * * 

7 8 . 7 1 * * 

5 4 . 0 6 * * 

1 6 6 . 6 1 * * 

1 0 8 . 4 6 * * 

1 , 9 8 

3 6 . 4 7 * * 

6 , 8 9 

3 7 . 5 0 * * 

4 7 . 5 3 * * 

3 8 . 0 9 * * 

9 7 , 1 4 * * 

1 5 . 0 0 

4 0 . 7 7 * * 

1 8 . 0 8 

o v e r 

TP 

6 

-

-

-

-

-

mm 

-

-

-

7 4 . 7 6 * * 

9 6 , 1 9 * * 

2 4 2 , 8 6 * * 

1 1 9 , 0 5 - * 

1 4 7 . 6 2 * * 

1 7 9 . 0 5 * * 

1 2 3 . 8 1 * * 

161»90** 

166 .67** 

158 ,09** 

1 4 5 . 2 4 * * 

1 1 3 . 8 1 * * 

7 0 . 0 0 * * 

1 0 4 . 2 8 * * 

8 4 , 7 6 * * 

1 3 4 . 7 6 * * 

9 7 . 1 4 * * 

4 2 . 3 8 * * 

7 4 . 2 8 * * 

4 6 . 1 9 * * 

Oontd.. 



Table 25 ( con td . . ) 
155 

1 

3 1 

3 2 

3 3 

34 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

^ . D 

C.D 

3 

3 

3 

3 

9 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

1 0 

10 

3 

4 . 8 3 
3 . 3 3 

5 .16 

2 .85 

4 . 1 6 

5 . 0 6 

4 . 7 9 

4 . 2 4 
4 . 4 7 

4 . 2 8 

3 . 5 2 

5 . 0 1 

2 .63 

3 . 9 4 

3 . 0 8 

4 . 8 7 

3 . 5 2 

1.95 
4 . 4 7 

3 . 3 2 

3 . 3 8 

4 . 6 2 

2 .55 

2 .46 

3 . 3 9 

0 . 5 9 2 

0 .70^ 

4 

68.eO"* 
2 7 . 3 4 * * 

6 7 . 2 6 * * 

2 1 . 2 8 

- 0 .24 
2 0 . 6 2 * * 

1 7 . 2 6 * * 
1 0 . 4 2 

3 . 7 1 

1 9 . 7 2 * * 

6 . 1 8 

5 6 . 3 2 * * 

- 1 1 . 1 5 

14 .87 

1 4 . 2 8 

5 0 . 7 7 * * 

1 7 . 9 2 * 

- 4 3 . 5 6 * * 
6 4 . 3 4 * * 
15.4 8 

1.05 

7 7 . 0 1 * * 

- 1 7 . 7 4 * 

4 . 0 2 

1 9 . 5 0 * 

0 .S13 

0 .679 

5 

8 5 . 7 7 * * 
2 8 . 0 8 * * 

9 8 . 4 6 * * 

3 5 . 7 1 * 

2 6 . 4 4 * * 
5 1 . 5 0 * * 

5 3 . 5 3 * * 

' 6 1 . 2 2 * * 
2 5 . 2 1 * * 

1 0 3 . 8 1 * * 
5 . 3 9 

6 0 . 5 8 * * 

0 . 0 

1 9 . 7 6 * 

4 6 . 6 7 * * 
5 6 . 0 9 * * 

33 .84**9 

- 4 1 . 6 2 * * 

1 1 2 . 8 6 * * 

2 6 . 2 3 * 

8 .33 

1 2 0 . 0 0 * * 

- 3 . 0 4 

17 .14 

6 1 . 4 3 * * 

0 . 5 9 2 

0 .784 

6 

1 3 0 . 0 0 * * 
5 8 . 5 7 * * 

U 5 . 7 1 * * 

3 5 . 7 1 * 

9 8 . 0 9 * * 

1 4 0 . 9 0 * * 

1 2 8 . 0 9 * * 

1 0 1 . 9 0 * * 

1 1 2 . 8 6 * * 
1 0 3 . 8 1 * * 

6 7 . 6 2 * * 

1 3 8 . 5 7 * * 

2 5 . 2 4 
8 7 . 6 2 * * 

4 6 . 6 7 * * 
1 3 1 . 9 3 * * 

6 7 . 6 2 * * 

- 7 . 1 4 
1 1 2 . 8 6 * * 

5 8 . 0 9 * * 

6 0 . 9 5 * * 

1 2 0 . 0 0 * * 

21 .43 

17 .14 

6 1 . 4 3 * * 

0 . 5 9 2 

0 . 7 8 4 

', "" - n ign i f i aan t at 5 und 1 per r!f»nt l eve l of probabi l i ty , 
r e spec t ive ly . 
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9X09««9 CT«bX« 2 6 ) . 

fm%mt09i9 over R4a parsot* filifet a i w i mhamA ttag«tXve 

«MV«A bet«fei!ci •26.27 ( i ac 2) «iiid 27.03 C2 « 7) par aant 

over raid paraat. 

Mlaa axo9«f»9 attowad po«AU.«a s iga l f l saa t WmmBomlm 

over bettar paraat* al i i la i7 asoaaaa aKhibit»:3 na^aUiPa 

wiQQi,ils<HA haterosia ovar battar p«raat. tkm hefearoajba 

ovar battar paraat variaa from •33.04 Ci « 2) to 23.68 

( 2 x 7 ) per 9eat* 

ttlctyaaiMn asoasaa oKhlbltad aa9««t4ve highly 

a lga l f lsaat hatacoala ovar batt paraat. tt<a hateroaia over 

baiit paraat c9a($mB hattiaaa «3Sa6 C8 x 8) and 2 . iS (4 « S) 

par s e a t . 

Tha meaa to ta l {tiaool sootei^ l a dry fruit wtrled 

from 0«2S4 ( t n ^ a Dorla) to G.S47 <A0aKraiitl} mTxsog p^ntata 

and 0*123 ( 4 x 7 ) to &.6S1 (7 x t ) par seat cuain axoasea 

(Tabla 27 ) . 

^Ixtaen isroaaas a«hlbltad aa9<*tlve t̂ Xghly al^nl* 

Clodtfit hetaroiiie over y4a p«&i»at aod 24 9Kommmi aboaait 

pos i t i ve highly alnfuiflaaat hetaxoala over tfiA pMcaot. 7t»a 

hataioala over ^tid paraat r*iigad batweua •̂ »&.70 ( 4 x 7 ) «Mid 



T a b l e 2 6 . Mean performanae of p a t e n t s , F . s , magnitude o f 
h e t e r o s i s o v e r mid p a r e n t , b e t t e r p a r e n t , ar>d t o p 
parent f o r dry m a t t e r p e r aent i n b r l n j a l * 

S I . 
n o . 

Barents and 
a r o s s e a 

5: 

Mean 
v a l u e 

Per c e n t h e t e r o s i s o v e r 
MP 

51 
BP TP 

1 White Madhiapuri 

2 l i i g n a d o r l a 

3 Gare l o a a l 

4 3M 135 

5 Surya 

6 Gokak l o c a l 

7 Malapur l o c a l 

8 Taiwan naga 

9 Pus a k r a n t i 

10 Pusa b h a i r a v 

11 1 x 2 
12 1 x 3 

13 1 x 4 

14 1 x 5 

15 1 x 6 

16 1 x 7 

17 1 x 8 

l b 1 x 9 

19 1 X 10 

20 2 x 3 

21 2 x 4 

22 2 x 5 

23 2 x 6 

24 2 x 7 

25 2 x 8 

26 2 x 9 

27 2 X 10 

28 3 x 4 

29 3 x 5 

3 0 3 x 6 

9 ^ 

7 . 6 

7 . 6 

8 .4 

8.2 
7.7 
7 .2 

7.4 
7.7 

8 .6 

6 .23 

8 . 5 0 

9 . 4 

8 . 6 

9 .4 

8.5 

8.5 
8.4 
9 , 2 

7.6 
9 . 4 

9 . 2 

8.3 

9 . 4 

7 .7 

6 . 5 

8.5 

9.4 
8.4 
7.7 

- 2 6 . 2 7 * * 
0 . 5 9 

6.2i«--

- 1 . 7 i 

10 .59 •̂ * 

3 . 0 3 

l.tKJ 
- I . I U 

2 . 7 9 

0 . 0 

17 . 5 0 - * 

1 6 . 4 5 - * 

8 . 5 0 - * 

27.03'** 

2 .67 

- 1 5 . 0 3 « * 

4 . 9 4 
17 .50"* 

6 . 3 3 - * 
0 .65 

- 3 3 . 0 1 * * 
- 8 . 6 0 * * 

1.07 

- 7 . 5 3 - * 

1.07 

- 8 . 6 0 * -

- 8 . 6 0 * * 

- 9 . 6 8 * * 

- 1 .07 

0 . 0 

1 1 . 9 0 * * 

1 2 . 1 9 * * 

7 . 7 9 * * 

2 3 . 6 8 * * 

1 .32 

- 1 5 . 5 8 * * 

- 1 .16 
1 1 . 9 0 * * 

2.44 

0 . 0 

- 3 3 . 0 1 * * 

- 8 . 6 0 * * 

1 .07 

- 7 . 5 3 * * 

1 .07 

- 8 .60 * * 
- 8 .60* * 
- 9 . 6 8 * * 

- 1 .07 

- 1 8 . 2 8 * * 

1.07 

- 1 .07 

- 1 0 . 7 5 * * 

1.07 

- 1 7 . 2 0 * * 

- 3 0 . 1 1 * * 

- 8 . 6 0 * * 

1.07 

- 9 . 6 8 * * 

- 1 7 . 2 0 * * 

O o n t d . . 
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Table 26 (Contd. . ) 

1 

3 1 

3 2 
3 3 

34 

3S 

3 6 

37 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

« 2 

5 3 

54 

5 5 

C-.D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

B 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

M 

9 

10 

9 

10 

10 

3 

6 . 6 

8 . 2 

6*5 

8 . 6 

9 . 5 

7 . 5 

7 . 6 

3 . 8 

8 . 2 

8 . 5 

6 . 4 

8 . 7 

G.O 

7 . 4 

8 . 2 

7 . 3 

7 . 6 

7 . 4 

7 . 8 

8 . 6 

7 . 5 

8 . 6 

7 . 4 

7 . 7 

8 . 5 

0 , 4 6 6 

0 . 6 1 7 

4 

- 1 0 . 8 1 * * 

9 . 3 3 * * 

- 1 5 . 0 3 * * 

6 . 1 7 * 

14 . 4 6 * * 

- 6 . 8 3 * * 

- 2 . 5 6 

1 1 . 3 9 * * 

1 . 8 6 

0 . 0 

- 1 9 . 5 0 * * 

1 2 . 9 9 * * 

- 2 3 . 0 7 * * 

- 6 . 9 2 * * 

•• A< » 3 o 

- 2 . 0 1 

0 . 6 5 

- 2.90 

- 4 . 2 9 

1 7 . f ' i * * 

0 . 6 7 

a.tr/** 
- 1,99 

- 3 . 7 5 

4 . 2 9 

0 . 4 0 4 

0 . 5 3 4 

5 

- 1 3 . 1 6 * * 

7 . 8 9 * * 

- 1 5 . 5 8 * * 

0 . 0 

13 . 0 9 * * 

- 1 0 . 7 1 * * 

- 9 . 5 2 * * 

4 . 7 6 

- 2 . 3 8 

- 1 . 1 6 

- 2 1 . 9 5 * * 

6 . 1 0 * 

- 2 6 . 8 3 * * 

- 9 . 7 6 * * 

- 4 . 6 5 

- 5 . 1 9 * 

- 1 . 3 0 

- 3 . 9 0 

- 9 . 3 0 * * 

1 6 . 2 2 * * 

- 2 . 6 0 

0 . 0 

- 3 . 9 0 

- 1 0 . 4 6 * * 

- 1 . 1 6 

0 . 4 6 6 

0 . 6 1 7 

6 

- 2 9 . 0 3 * * 

- 1 1 . 8 3 * * 

- 3 0 . 1 1 * * 

- 7 . 5 3 * * 

2 . 1 5 

- 1 9 . 3 5 * * 

- 1 8 . 2 8 * * 

- 5 . 3 8 * * 

- 1 1 . 8 3 * * 

- 8 , 6 0 * * 

- 3 1 . 1 8 * * 

- 6 . 4 5 * * 

- 3 5 . 4 8 * * 

- 2 0 . 4 3 * * 

- 1 1 . 8 3 * * 

- 2 1 . 5 0 * * 

- 1 8 . 2 0 * * 

- 2 0 . 4 3 * * 

- 1 6 . 1 3 * * 

- 7 . 5 3 * * 

- 1 9 . 3 5 * * 

- 7 . 5 3 * * 

- 2 0 , 4 3 * * 

- 1 7 . 2 0 * * 

- 8 , 6 0 * * 

0 , 4 6 6 

0 . 6 1 7 

** • ?:igiii£iaant a t 5 and 1 per cent level of probabi l i ty , 
rospeativU. y . 
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» l , 9? ( f ix 10) per cent . 

Elqiht aad 33 3Xos9«i 9how«a highly s iqaif iadot 

tteg[<iti9G Md po9itiv« het«eo8i«« JiaptwtAvcly o*#er bettor 

parvnt. The hetero9i9 <rmt better p a m t verlec! ttam 

•6S.74 (4 X 7) to UO.et (8 x iC} per aeat. 

thJLctysevwi and Sour aMWMw «Khlbited highly 

s lga l f l^eat pos i t ive «aS ae iat ive hetercMie* xeepeatAwely 

o^er b ^ t pareat. The heterosis o^mt best pexent r«ii»«d 

betwMa -Si^S? (4 x 7) sod 246*65 ( 7 x 9 } per s ea t . 

4 , 5 . 2 . i 9 Ortho«dlhi»iiB»r tt.^ol3 aAiteat l a dcv i a t l t 

The laeea ortho<"dihydsaKy pl«aols aooteot i o dry 

fruits runted betweea 0-039 {Qwcm Losal) «Qd Q.0S9 (Taiweoi 

ii^qm) per seat enonr? parents and C«0.2 (2 x 6^ coid 0«06i 

(9 X 10) maoag srssses (Table 28}• 

Hfvityeix stQ^m MKhitaited aegative s iga i f i caat 

heterosis ô Mr 4̂d paj^aot aod i2 asosses showed posi t ive 

sifjaifiaeat heterosis over n4d pareat* The h«t,erosis over 

•4a parent varied from «-76.70 (2 x • ) to S4.28 (9 x iC) 

per s eo t . 

tHHitythree 9CO"ses cKhibitei a igat ive si^^oifisaat 

heterc7Sis«> over better pareat« while 18 srosses showai 

p o s i t i v e sLgokt^^Mat hetecosxs oiMir better pareot. The 

heterosis over better psreot ranged beteeea -74.47 ( 2 x 6 ) 

a£^ 72*34 (9 Ji, IC) per 2«ot. 
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Table 27. Mean performance of parents , F^g, magnitude of 
he te ros i s over mid parent , b e t t e r parent and top 
parent for t o t a l phenols (%) in birlnjal' 

S I . 
H o . 

1 

Patents and 
arosoes 

2 

MeTj 
value 

3 

Per cent he teros is over 
MP BP TP 

4 5 6 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

1 1 

12 

13 

i-; 

15 

16 

17 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

White Madhapur i 

H i g n a d o r l a 

Gare l o c a l 

HM 135 

S u r y a 

Gokak l o c a l 

Ma lapu r l oca l 
Taiwan naga 

Pus a k r a n t i 

Pus a b h a i r a v 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

3 X 

3 X 

3 X 

2 

3 

4 

5 

6 

7 

8 

î  

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 
6 

0 . 2 9 2 

0 .254 

0 . 3 6 6 

0 . 3 5 9 

0 . 3 2 5 

0 . 5 2 9 

0 .4 27 

0 . 3 4 5 

0 . 5 4 7 

U.521 

0 . 4 5 3 

0 , 3 2 6 

0 . 3 9 7 

0 .24 2 

0 . 3 6 5 

0 . 4 9 3 

0 .4 29 

0 . 3 8 6 

0 . 3 2 0 

0 .354 

0 .174 

0 . 2 5 5 

0 .384 

0 . 3 1 1 ' 

0 . 476 

0 .484 

0 .245 

0 . 3 9 7 

0 . 2 5 8 

0 . 4 4 0 

-

-

-

-

-

-

mm 

-

-

-

6 5 ; 9 3 * * 

— 0 . 9 1 

. 2 2 . 1 7 * * 

-at-ss"*' 
- 1 1 . 0 8 * * 

3 7 . 1 3 * * 

3 4 . 6 9 * * 

- 7 . 9 8 * * 

- 2 1 . 2 8 * * 

1 4 . 1 9 * * 

- i 3 . 2 3 * * 

- 1 1 . 9 2 * * 

- 1 .91 

^ 8 .66** 

5 8 . 9 3 * * 

2 0 . 8 5 * * 

- 3 6 . 7 7 * * 

9 . 5 2 * * 

- 2 5 . 3 2 * * 

- 1.67 

-

-

-
«* 

wm 

-

-

-

-

-

7 8 . 3 5 * * 

1 1 . 6 4 * * 

3 5 . 9 6 * * 

- 1 7 . 1 2 * * 

2 5 . 0 0 * * 

6 8 . 8 3 * * 

4 6 . 9 2 * * 

3 2 . 1 9 * * 

9 . 5 9 * * 

3 9 . 3 7 * * 

- 3 1 . 4 9 * * 

0 . 3 9 

5 1 . 1 8 * * 

2 2 . 4 4 * * 

8 7 . 4 0 * * 

9 0 . 5 5 * * 

- 3 ,54 

1 0 , 5 8 * * 

- 2 0 . 6 1 * * 

2 0 , 2 2 * * 

-

-

-
• M 

-

an 

-

-

-

-

7 8 . 3 5 * * 

2 8 . 3 5 * * 

5 6 . 3 0 * * 

- 4 . 7 2 

4 3 . 7 0 * * 

9 4 . 0 9 * * 

6 8 . 9 0 * * 

5 1 . 9 7 * * 

2 5 . 9 8 * * 

3 9 . 3 7 * * 

- 3 1 . 5 0 * * 

0 , 3 9 

5 1 . 1 8 * * 

2 2 . 4 4 * * 

8 7 . 4 0 * * 

9 0 . 5 5 * * 

- 3'j54 
5 6 . 3 0 * * 

1,57 

7 3 . 2 3 * * 

O o n t d . , 
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Table 27 (Oontd. . ) 

1 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

SS 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

0 

9 

10 

9 

10 

10 

3 

0 . 5 8 4 

0 . 3 7 9 

0 . 1 8 5 

0 , 1 7 6 

0 . 4 6 7 

0 . 4 7 1 

0 . 1 2 3 

0 . 5 9 8 

0 . 3 4 9 

0 . 5 4 4 

0 . 4 3 1 

0 . 4 5 3 

0 . 4 29 

0 . 5 6 9 

0 . 6 6 2 

0 . 6 6 3 

0 . 3 9 2 

0 .'*. 69 

0 . 5 1 5 

0 . 4 75 

0 . B 8 1 

0 . 6 2 8 

0 . 7 8 0 

0 . 8 3 1 

0 . 3 4 6 

4 

4 7 . 2 9 * * 

6 . 6 1 * * 

- 5 9 . 4 7 * * 

- 6 0 . 3 2 ' ' * 

3 6 . 5 5 * * 

6 . 0 8 * * 

- 6 8 , 7 0 * * 

6 9 . 8 9 * * 

- 2 2 * 9 6 * * 

2 3 . 6 4 * * 

0 . 9 4 

2 0 . 4 8 * * 

2 8 . 0 6 * * 

3 0 . 5 0 * * 

5 6 . 5 0 * * 

3 8 . 7 0 * * 

- i 0 . 3 0 * * 

- 1 . 2 . 8 2 * * 

- i . 9 0 

^ . 3 . 0 6 * * 

130.90** 

3 2 . 4 9 * * 

7 4 . 8 9 * * 

9 1 . 9 2 * * 

- 3 5 . 2 0 * * 

5 

5 9 . 5 6 * * 

9 . 8 5 * * 

- 4 9 . 4 5 * * 

- 5 1 , 9 1 * * 

4 3 . 6 9 * * 

3 1 . 2 0 * * 

- 6 5 . 7 4 * * 

7 3 . 3 3 * * 

- 2 . 7 8 

5 1 . 5 3 * * 

3 2 . 6 1 * * 

3 9 . 3 8 * * 

3 2 . 0 0 * * 

7 5 . 0 8 * * 

1 0 3 . 6 9 * * 

5 5 . 2 7 * * 

1 3 . 6 2 * * 

- 1 1 , 3 4 * * 

- 1 . 1 5 

3 7 . 6 8 * * 

1 0 6 . 3 2 * * 

47 . 0 7 * * 

1 2 6 . 0 9 * * 

U 0 , 8 7 * * 

- 3 3 . 5 9 * * 

6 

1 2 9 . 9 2 * * 

4 9 . 2 1 * * 

- 2 7 . 1 6 * * 

- 3 0 . 7 0 * * 

8 3 . 8 6 * * 

8 5 . 4 3 * * 

- 5 1 . 5 7 * * 

1 3 5 . 4 3 * * 

3 7 . 4 0 * * 

1 1 4 . 1 7 * * 

6 9 . 6 8 * * 

7 8 . 3 5 * * 

6 8 . 8 9 * * 

1 2 4 . 0 1 * * 

1 6 0 . 6 3 * * 

I 6 i . 0 2 * * 

5 4 . 3 3 * * 

84 . 6 4 * * 

1 0 2 . 7 6 * * 

8 7 . 0 1 * * 

2 4 6 . 8 5 * * 

1 4 7 . 2 4 * * 

2 0 7 , 0 9 * * 

2 2 7 . 1 6 * * 

3 6 . 2 2 * * 

CD ( 0 . 0 5 ) 0.086 0.074 0.086 0.086 
CD ( 0 . 0 1 ) 0.113 0.098 0.113 0.113 

*, ** - S i g n i f i c a n t at 5 ai^ 1 per aent l e v e l of probabil i ty , 
r e s p e a t i v e l y . 
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Table 28. Mean performance of parents , F, ' s , magnitude of 
he teros is over mid parent , b e t t e r parent ard top 
parent for orthodihydro-^yphenols (%) in dry f ru i t s 
of br in ja l -

3 1 . 
n o . 

1 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2 8 

29 

30 

P a r e n t s and 
• o r o s s e s 

t 
W h i t e Madhapur i 
Hignad l o r l a 

Gare l o c a l 

SM 13£ 

••^urya 

Gokak 

1 

l o c a l 

Malopur l o c a l 

Taiii^an n a g a 

Pus a K r a n t i 

Pusa b h a i r a v 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

C 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

6 

Mean 
v i ' l u e 

3 
0 . 0 4 5 
0 .047 

0 . 0 3 9 

0 . 0 5 2 

0 . 0 4 2 

0 . 0 5 6 

0 .047 

0 . 0 5 9 

0 . 0 5 8 

0 .047 

0 . 0 5 7 

0 . 0 4 2 

0 . 0 5 2 

0 . 0 3 1 

0 . 0 5 3 

0 . 0 4 8 

0 .049 

0 . 0 3 0 

0 . 0 2 9 

0 . 0 5 0 

0 . 0 1 6 

0 . 0 1 3 

0 . 0 1 2 

0 . 0 3 8 

0 . 0 2 6 

0 . 0 1 5 

0 . 0 1 3 

0 . 0 1 6 

0 . 0 1 5 

0 . 0 3 2 

Mean p e r 

MP 
t* 

-

-

-

-

-

-

-

-

-

2 3 , 9 1 * * 

0 . 0 0 

7 . 2 2 * 

- 2 8 . 7 3 * * 

A . 9 5 * 

4 . 3 4 

~ 3 .77 

- 2 . 9 1 

- 3 C . 9 6 * * 

1 6 . 2 8 * * 

- 6 7 . 6 8 * * 

- 7 0 . 7 9 * * 

- 7 6 . 7 0 * * 

- 1 9 . 1 5 * * 

- 5 0 . 9 4 * * 

" 7 1 . 4 3 * * 

••72.34** 

. - 6 4 . 8 3 * * 

••62,96** 

. -32 .63** 

c e n t h e t e r o s 

BP 
5 

M * 

-

-

-

-

-

-
«• 

-

2 6 , 6 6 * * 

7 . 5 9 * 

1 5 , 5 5 * ^ 

- 2 6 . 1 9 * * 

1 7 . 7 0 * * 

6 . 6 7 * 

8 .89** 

i l . l l * * 

- 3 5 . 5 5 * * 

2 8 . 2 0 * * 

- 6 5 . 9 6 * * 

- C 9 . 0 4 * * 

- 7 4 . 4 7 * * 

- 1 9 . 1 5 * * 

- 4 4 . 6 8 * * 

- 6 8 . 0 8 * * 

- 7 2 . 3 4 * * 
- 5 8 . 9 7 * * 

- 6 1 . 5 4 * * 

- 1 7 . 9 5 * * 

i a o v e r 

TP 
6 

-

•• 

-

-

-

-
mm 

-

-

4 6 , 1 5 * * 

7 , 6 9 * 

3 3 . 3 3 * * 

- 2 0 . 5 1 * * 

3 5 . 9 0 * * 

2 3 . 0 8 * * 

2 5 . 6 4 * * 

2 0 . 2 0 * * 

- 2 5 . 6 4 * * 

2 C . 2 1 * * 

- 5 0 . 9 7 * * 

- 6 G . 6 7 * * 

- 6 9 . 2 3 * * 

- 2 . 5 6 

- 3 3 . 3 3 * * 

- 6 1 , 5 4 * * 

- 6 6 . 6 7 * * 

- 5 8 . 9 7 * * 

- 6 1 . 5 4 * * 

- 1 7 . 9 5 * * 

Oontd . . 



T a b l e 28 (Oontd, 

1 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

ao 
4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 0 

4 9 

5 0 

5 1 

5 2 

5 3 

54 

5 5 

C.D ( 0 . 0 5 ) 

C D ( 0 . 0 1 ) 

2 

3 X 

3 X 

3 X 

3 X 

4 X 

4 X 

4 X 

4 X 

4 X 

4 X 
5 X 

5 X 

5 X 

5 X 

5 X 

6 X 

6 X 

e X 
6 x 

7 x 

7 X 

7 X 

8 X 

8 X 

9 X 

. . ) 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

0 

9 

10 

9 

10 

10 

3 

0 . 0 4 8 

0 . 0 1 6 

0 . 0 3 6 

0 . 0 4 0 

0 . 0 5 8 

0 . 0 3 8 . 

0 . 0 1 6 

0 . 0 5 0 

0 , 0 4 6 

0 . 0 5 6 
0 . 0 3 8 

0 . 0 5 1 

0 . 0 4 5 

0 . 0 3 6 

0 .043 

0 . 0 3 5 

0 .064 
CO-liS 

0 . 0 4 0 

0 . 0 2 6 

0 .075 

0 . 0 5 1 

0 . 0 5 0 

0 . 0 5 5 

0 . 0 8 1 

0 . 0 4 0 

0 . 0 5 2 

4 

1 1 . 6 3 * * 

- 6 7 . 3 5 * * 

- 2 5 . 7 7 * * 

- 6 . 9 8 * 

2 3 . 4 0 * * 

- 2 9 . 6 3 * * 
- 6 7 . 6 8 " * 

- 9 . 9 0 * * 

- 1 6 . 3 6 * * 
1 3 . 1 3 * * 

- 2 2 . 4 5 * * 

1 4 . 6 1 * * 

- 1 0 . 8 9 * * 

- 2 8 . 0 0 * * 

- 3 . 3 7 

- 3 2 . 0 4 * * 

1L.30** 

-?A . 56 * * 

- 2 2 . 3 3 * * 

- 5 0 . 9 4 * * 

4 2 . 8 6 * * 

8 . 5 1 * * 

- 0 . 8 5 

3 . 7 7 

5 4 . 2 8 * * 

0 .034 

0 . 0 4 5 

5 

2 3 . 0 8 * * 

- 5 8 . 9 7 * * 

- 7 . 6 9 * 

2 .56 

3 8 . 0 9 * * 

- 2 6 . 9 2 * * 

- 6 5 . 9 6 * * 
- 3 .85 

- 1 1 . 5 4 * * 
1 9 . 1 5 * * 

- 9 . 5 2 * * 

2 1 . 4 3 * * 

7 . 1 4 * 

- 1 4 . 2 8 * * 

2 . 3 8 

- 2 5 . 5 3 * * 

1 4 . 2 8 * * 

- 2 3 . 2 1 * * 

- 1 4 . 8 9 * * 

- 4 4 . 6 8 * * 

5 9 . 5 7 * * 

8 . 5 1 * 

0 . 0 0 

1 7 . 0 2 * * 

7 2 . 3 4 * * 

0 . 0 4 0 

0 . 0 5 2 

163 

6 

2 3 . 0 7 * * 
- 5 8 . 9 7 * * 

- 7 . 6 9 * 

2 . 5 6 
4 8 . 7 2 * * 

- 2 . 5 6 
- 5 8 . 9 7 * * 

2 8 . 2 0 * * 

1 7 . 9 5 * * 

43 . 5 9 * * 

- 2 . 5 6 

3 0 . 7 7 * * 

1 5 . 3 8 * * 

- 7 . 6 9 * 

1 0 . 2 6 * * 

- 1 0 . 2 6 * * 

6 4 . 1 0 * * 
It' . 26** 

2 . 5 6 

- 3 3 . 3 3 * * 

9 2 . 3 1 * * 

3 0 . 7 7 * * 

4G.72** 

4 1 . 0 2 * * 

1 0 7 . 6 9 * * 

0 . 0 4 0 

0 , 0 5 2 

** - Siqnifleant at 5 and 1 per cent level of probability, 
respeatively. 
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2a a l l if axDftses shoirod negatlvw s l g a l f i a a i t 

aE09i9 over bfiMit I>IACI»Î « «rt;llci 23 30o«s«0 oi&kiJai.tad posiUkV* 

9ii9iii>fi^3«at hot(~ro«l9 ov«r test pa^tma^m t t ^ hetaMwi* over 

best p*ceat r«iigi«d tetwoo His.23 (2 J& 6} ssidl 107.69 (9 JC IC) 

4«S*2«2C t^tol gugagii 30at«i^ i^ 6X9 txXiX% 

ttm »»«i tot«i •ti9«r 9oat«iit in dcy f fu l ts vmriod 

fco^ i«033 <n^ US) to 2.661 per 3«iitt (f%i9« Bliilrav} AMCMig 

pftx«n«« «ia 0^109 ( 1 X S) t o 3.09it par asot (S M 1} 

(T^blo 2 9 ) . 

im a l l IS 9C088«« «h41i4f<i pos i t ive 9i,^jAX£iamt 

fmtmtomia cnmt 84d paesot^ «hil« 23 osom^i showod aogat lw 

highly iilgaifJlsaat hoterosis over tstA pastat* Itm Niteconis 

oiwr ifAd pftrwt r«iq€d betiMWH «>?9«48 (2 M iO> « d 99*61 

IS X 7} per s ea t . 

Miiio 3X09«es •liowfl pc»siti«« s lqiUfis^it heterosis 

over hotter pa rent* while 29 crosses sKhiblttieS aeg<*tiv«f 

«i(|al£iJ««»t t^tesDsiJi ov>@r tetter paceat* ttvs hetesoala 

• e s r better pacent verlec] fcom -ea.SO {2 M. 10) to 99«17 

<S jc 6) per sent . 

h acoss ( 9 x 7 ) s»chlbl.ted h i ^ l y siigaifl::eiit 

po»it i iw heter9al!« o^«r top pftceat AQA 3 S srosses shoifeA 

aeqr^tive '^ijq&LtLs^at heterosui over best pttJL-@>jit. rsiie 

tmtmcomim o^wr i3e»t p<dreat v^acj&Si betiNsea •^4*63 { X a S) 

eod 16*42 (S X 7) per jeot . 
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Table 29 . Mean performanae o f parantS/ Fi 'a, magnitude o f 
h e t e r o s i s over mid parent, b e t t e r parent and top 
parent for t o t a l sugars (%) in dry f r u i t s of brinjal* 

3 1 . 
no . 

1 

Parents and 
grosses 

2 

r-iean 
value 

3 

Per cent he teros i s 
MP BP 

4 5 

over 
TP 

6 

1 White madliapuri 1 ,528 

2 H i g n a d o r l a 1 .540 

3 Gare l o a a l 1 .578 

4 SM 135 1.033 

4 Surya 1.446 

6 Ookak l o c a l 1 .452 

7 Halapur l o c a l 1 .656 

8 Taiwan naga 2 ,445 

9 Puoa k r a n t i 1 .077 

10 Pus a b h a i r a v 2 . 6 6 1 

11 ' 1 x 2 0 . 5 5 2 

12 1 x 3 0 . 7 9 0 

13 1 x 4 0 . 7 0 2 

14 1 x 5 0 .409 

15 1 X 6 0 . 9 0 6 

16 1 x 7 0 . 8 4 6 

17 1 x 8 0 . 9 3 5 

18 1 x 9 0 . 5 7 2 

19 1 X 10 0 .515 

20 1 x 3 0 .657 

21 2 x 4 0 . 4 3 1 

22 2 x 5 0 ,594 

23 2 x 6 1 .182 

24 2 x 7 0 ,837 

25 2 x 8 1,244 

26 2 x 9 1.579 

27 2 X 10 0 . 4 3 1 

28 3 x 4 0 ,933 

29 3 x 5 1 .346 

30 3 x 6 0 , 9 4 1 

- 6 4 . 0 2 * * 

- 4 9 . 1 3 * * 

- 4 5 , 1 8 * * 

- 7 2 , 4 9 * * 

- 3 9 , 1 9 * * 

- 4 6 . 8 9 * * 

- 5 2 . 9 3 * * 

- 5 6 . 0 8 * * 

- 7 5 . 4 1 * * 

- 5 7 . 8 6 * * 

- 6 6 . 5 0 * * 

- 6 0 . 2 1 * * 

- 2 0 . 9 9 * * 

- 4 7 , 6 5 * * 

- 3 7 , 5 6 * * 

2 0 . 6 7 * * 

- 7 9 . 4 8** 

- 2 0 . 5 3 * * 

- 1 0 . 9 8 

- 3 7 . 8 9 * * 

- 6 4 . 1 5 * * 

- 4 9 . 9 4 * * 

- 5 4 . 0 6 * * 

- 7 3 . 2 3 * * 

- 4 0 . 7 1 * * 

- 4 8 . 9 7 * * 

- 6 1 . 7 6 * * 

- 6 2 . 5 6 * * 

- 8 0 . 6 5 * * 

- 5 8 . 3 6 * * 

- 7 2 . 0 1 * * 

- 6 1 . 4 3 * * 

- 2 3 . 2 5 * * 

- 4 9 . 5 2 * * 

- 4 9 . 1 2 * * 

2 .53 

- 8 3 . 8 0 * * 

- 4 0 . 8 7 * * 

- 1 4 . 7 0 * * 

- 4 0 . 3 7 * * 

- 7 9 . 2 6 * * 

- 7 0 . 3 1 * * 

- 7 3 , 6 2 * * 

- 8 4 . 6 3 * * 

- 6 5 . 9 5 * * 

- 6 8 . 2 1 * * 

- 6 4 , 8 6 * * 

- 7 8 . 5 0 * * 

- 8 0 . 6 5 * * 

- 7 5 . 3 1 * * 

- 8 3 , 8 0 * * 

- 7 7 , 6 8 * * 

- 5 5 , 5 8 * * 

- 6 8 . 5 4 * * 

- 5 3 . 2 5 * * 

- 4 0 . 6 6 * * 

- 8 3 . 8 0 * * 

- 6 4 . 9 4 * * 

- 4 9 , 4 2 * * 

- 6 4 . 6 4 * * 

O S n t d . . 
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Table 29 (Oontd..) 

I 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 0 

4 9 

5 0 

S i 

5 2 

5 3 

5 4 

55 

C D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

G 

C 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

iZ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

a 
9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

1.345 
0 .695 

i . 3 4 4 

1.159 

i . 3 4 5 

1 ,831 

1.354 

1 .401 

1.756 

1.257 

2 .892 

3 . 0 9 8 

2 . 8 0 i 
2.14 2 

2 ,310 

2 . 7 2 8 
2.fi27 

2.409 

2 .863 

2 .293 

2.A63 

2 .043 

2 .705 

2 .559 

2 .139 

C.524 

0 .693 

4 

- 1 6 . 8 7 * * 
- 6 5 . 4 5 * * 

1.24 

- 4 5 . 3 2 * * 

8 . 5 i 

4 7 . 3 6 * * 

0 .63 

-19 .44 * * 

6 6 . 4 4 * * 

- 3 1 . 9 4 * * 

9 9 . 5 8 * * 

9 9 . 6 1 * * 

4 3 . 9 7 ' * 

6 9 . 8 0 * * 

12 .88** 

7 5 . 4 3 * * 

3 4 . 8 2 * * 

9 6 . 0 4 * * 
3 9 . 2 2 * * 

11 .77* 

8 0 . 1 1 * * 

- 5 .39 

5 3 . 6 1 * * 

0 .63 

14 .45** 

0 .454 

0 . 6 0 0 

5 

- 1 8 . 8 8 * * 
- 7 1 . 5 7 * * 

- 1 4 . 8 3 * * 

- 5 6 . 4 4 * * 

- 6 , 9 8 

2 6 . 1 0 * * 

- 1 0 . 3 3 * * 

- 4 2 . 7 0 * * 

6 3 . 0 4 * * 

-5 2 . 7 6 * * 

9 9 . 1 7 * * 

8 6 . 8 5 * * 
1 4 . 5 b * * 

3 2 . 4 9 * 

- 1 2 , 8 9 * 

64 .53*'» 

7 , 4 4 

7 1 , 4 2 * * 

7 . 5 9 

- 6 . 2 2 

4 8 . 5 5 " * 

- 2 3 . 2 2 * * 

10 ,63 

- 3 . 4 6 

- 1 9 . 6 2 * * 

0 ,524 

0 ,693 

6 

- 4 9 , 4 5 * * 
- 7 3 , 8 8 * * 

- 4 9 , 4 9 * * 

- 5 6 , 4 4 * * 

- 4 9 , 4 5 * * 

- 3 1 , 1 9 * * 

-49 ,12 * * 

- 4 7 . 3 5 * * 

- 3 4 , 0 1 * * 

- 5 2 , 7 6 * * 

8 . 6 8 

1 6 . 4 2 * * 

5 , 2 6 

- 1 9 . 5 0 * * 

- 1 2 . 8 9 * 
2 . 5 2 

- 1 ,28 

- 6 , 4 6 

7 , 5 9 

- 1 3 . 8 3 * 

- 7 .44 

- 2 3 . 2 2 * * 

1,65 

- 3 . 4 6 

- 1 9 . 6 2 * * 

0 .524 

0 . 6 9 3 

** - Signif icant at 5 and 1 per cent level of probabi l i ty , 
roppeotivoly • 
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^•^•^•^^ fWiaftn '^HTP ^^99i% k^ ^^r- f^yy 

Ifm w i g raduaiaqi SUQACS aoateat i a d d a d fcuit i 

raaeied betweea 0*143 Cllhlt« Madbipucl} and 0«649 per aoot 

(<leffe«}e tosal ) tfooiir} p«c»at«. tt^^lle, the atom9em iNirl«d 

£xon 0.12S (3 X iO) to i .9 iS per aeat (S x S) xwAusiog 

«u9«n in dry £n i i t (Talile 30) • 

TweatythriiB ^qd 1^ 9am9«a «Khltait«d hiqhly 

•i.^ioifl'smt po9i.ti''e «Mid a«9«tive heterosAS* raaipetrtXimly 

over rnld p«reat« The heteco^l? v»£i«d from «»72»S0 (3 x W) 

to 260*64 <$ X 8) per sent tymt rcild pa^eiit* 

iventyooe aroeees shotnd sic^aLflsAat a«9uti^f* 

heterosl* over better parent* vrale 19 9£cm9&i mttAhitma 

highly eigaifXcteat pos i t ive hetccoeia omtt better pereot* 

The heterosis reoqed between -83 .Si (3 x 10} «ind 250*73 

<S X 6} per aent over better panmt. 

Fifteen 9coss«^ exhibited highly s igo i i i sa i t t pos i t ive 

heteroetia over be^t patent in desired direatiofi* i ^ i l e 28 

3ro99e« showed af(»q<»tive 9i'-?nifi7ent hetei^si'^ ovor be^t 

pdicent* The hetcco^l«9 ovor be^t patent Me£i€K3 froca «>IK*17 

(3 X 10) t 127.16 (S X 8} per sent* 

The ATMirê e arode protein oonteat in dried faaite 

varied iron 16*61 ( t^Iapur lis::*!) to 24*69 per sent (^ere 

Lo::«l) enong the parents iiad 12*96 ( 6 x 8 ) to 27.SS per 
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Tible 30. Mean perfoirmanae of parents , F^ls , n^gnitude of he te ­
ros i s over mid parent^ b e t t e r parent and top parent £or 
reducing sugars (%) in dry f rui ts of brinjal* 

S I . 
n o . 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 8 

19 

2 0 

2 1 

22 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

P a r e n t s and 
c r o s s e s 

W h i t e 

2 

M<:>dhapiiri 

H i g n a d o r l a 

Oare : 

SM . 

Loca l 

135 

Hurya 

G3kal< l o c a l 

Malapur l o c a l 

Ta iwan n a g a 

Puaa k r a n t i 

P u s a b h a i r a v 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

0 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

6 

Moan 
v a l u e 

3 

0 . 1 4 3 

0 . 6 1 1 

0 . 1 5 1 

0 . 2 7 6 

0 . 5 1 6 

0 . B 4 3 

0 . 7 6 2 

0 . 5 1 0 

0 . 5 3 1 

0.7513 

0 . 1 5 8 

0 . 1 8 2 

0 . 2 4 1 

0 . 1 4 1 

0 . 1 9 5 

0 . 2 5 8 

0 . 1 0 8 

0 , 3 0 1 

0 . 1 9 9 

0 . 2 0 9 

0 . 4 29 

0 . 3 5 6 

0 . 5 5 8 

0 . 2 9 7 

0 . 8 2 1 

0.1370 

0 . 2 6 5 

0 . 3 7 9 

0 . 7 0 7 

0 . 6 9 3 

T e r c e n t 

MP 

4 

.. 

-

-

-

-

-

-

-

-

-

- 5 0 . 0 9 * * 

23 . 8 1 

15 .03 

- 5 7 . i i i - « * 

- 6 0 . 4 5 * * 

- 4 2 . 9 8 " * 

- 4 5 . 4 3 * * 

- 1 0 . 6 0 

- 5 5 . 8 3 * * 

- 4 5 . 1 4 * * 

- 3 . 2 7 

- J 6 . 8 2 * * 

- 2 3 . 2 5 * * 

- 5 6 . 7 4 * * 

4 1 . 9 2 * * 

5 3 . 7 6 " * 

- 6 1 . 2 G * * 

7 7 . 5 2 * * 

1 1 1 . 9 9 

3 9 . 4 4 * * 

h e t e r o s i s 

DP 

5 

. 

-

-

-

• 

-

-

-

« 

«w 

- 7 4 . 1 4 * * 

2 0 . 5 3 

- 1 2 . 6 6 

- 7 2 , 6 7 * * -

- 7 6 . 8 7 * * 

- 6 0 . i . 4 * * 

- 6 5 , 5 7 * * 

- 4 3 , 3 L "* 

- 7 3 , 7 5 * * 

- 6 5 , 7 9 * * 

- 2 9 , 7 9 * * 

- 4 1 . 7 3 * * 

- 3 3 . 8 1 * * 

- 6 1 . 0 ? . * * 

3 4 . 3 7 * * 

4 3 . 7 0 * * 

- 6 5 . 0 4 * * 

37 . 3 2 * * 

37 . 0 1 * * 

- 1 7 . 7 9 * 

o v e r 

TP 

6 

mm 

— 

-

• — 

-

-

-

-

-

-

- 8 1 . 2 6 * * 

- 7 8 . 4 1 * * 

- 7 1 . 4 1 * * 

- 8 3 . 2 7 * * 

- 7 6 . 8 7 * * 

- 6 9 . 3 9 * * 

- 7 7 . 7 0 * * 

- 6 4 . 2 9 * * 

- 7 6 . 3 9 * * 

- 7 5 . 2 1 * * 

- 4 9 . 1 1 * * 

- 5 7 . 7 7 * * 

- 3 3 . 8 1 * * 

- 6 4 . 7 7 * * 

- 2 . 6 1 

4 . 1 5 

- 6 0 . 5 6 * * 

- 5 5 , 0 4 * * 

- 1 6 . 1 3 * 

- 1 7 . 7 9 * 

O o n t d . • 
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Table 30 <Contd..) 

1 

3 1 

3 2 

33 

34 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

C D 

C D 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

G 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 

( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

e 
9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

0 .465 

0 .525 

0 .195 

0 .125 

0 .497 

0 . 5 1 1 

0 .333 

0 .307 

0 . 6 0 1 

0 .346 

1.157 

1.156 

1.915 

1.076 

1.327 
1 .868 

1.566 

1.556 

1.247 

1 .660 

1.456-

1.172 

1.159 

1.473 

1 .171 

0 .393 

0 .S20 

4 

1.86 

5 0 . 6 4 * * 

- 4 2 . 8 1 * * 

- 7 2 . 5 0 * * 

2 5 . 5 0 * * 

- 8.67 

- 3 5 . 8 4 * * 

- 5 .84 

4 8 . 9 5 * * 

-33 .07** 

7 0 . 2 7 * * 

8 0 . 9 1 * * 

2 6 0 . 6 4 * * 

1 0 5 . 5 4 * * 

iOe.32*' ' 

.132.77** 

•125 .48** 

1 2 6 . 4 9 * * 
5 5 . 7 8 * * 

1 5 3 . 8 2 * * 

1 2 5 . 2 1 * * 

5 4 . 2 1 ' * 

115 .23** 

1 2 5 . 9 2 * * 

8 1 . 6 9 * * 

0 , 3 4 0 

0 . 4 5 1 

5 

-r38.98** 

- 3185 

- 6 3 . 2 8 * * 

- 8 3 . 5 1 * * 

- 3 . 6 8 

- 3 9 . 3 8 * * 

- 5 6 . 3 0 * * 

- 2 9 . 1 2 * * 

1 3 . 1 8 

- 5 4 . 3 5 * * 

3 7 . 2 5 * * 

5 1 . 7 1 * * 

2 5 0 . 7 3 * * 

1 0 2 . 6 4 * * 

7 5 . 0 6 
1 2 1 . 5 9 * * 

8 5 . 7 6 * * 

0 4 . 5 8 * * 
64 . 5 1 * * 

117.B5** 

9 1 . 0 8 * * 

5 3 . 8 1 * * 

1 1 2 . 2 7 * * 

9 4 . 3 3 * * 

5 4 . 4 8 * * 

0 .393 

0 . 5 2 0 

6 

- 4 4 . 8 4 * * 
- 3 7 . 7 2 * * 

- 7 6 . 8 7 * * 

- 8 5 . 1 7 * * 

- 4 1 . 0 4 * * 

- 3 9 . 3 8 * * 

- 6 0 . 5 0 * * 

- 5 4 . 0 9 * * 

- 2 8 . 7 1 * * 

- 5 0 . 9 6 * * 

3 7 . 2 5 * * 

3 7 . 1 3 * * 

1 2 7 . 1 6 * * 

27 .64 

5 7 . 4 1 * * 

1 2 1 . 5 9 * * 

8 5 . 7 6 * * 

8 4 . 5 8 

4 7 . 9 2 * * 

9 6 . 9 2 * * 

7 2 . 7 2 * * 

3 9 . 0 3 * * 

3 7 . 4 8 * * 

7 4 . 7 3 * * 

3 8 . 9 1 

0 , 3 9 3 

0 , 5 2 0 

•* - Signifiaant at 5 and 1 per sent level of probability, 
reipeatively 
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a«at C3 « 4} Asoag acosse^ (T^faia I i ) « 

Out of 4S« •l<3r.t sroases •(iJktalt«d ^4igblv sirciallif 

3«(it podlti^pe aad 24 9CO0sei h«d sigaJLIiaAat OfOQcitiv* 

h«te£ic»l8 over aftd p«xmit. Tl« h«tt:i«ila rttogcd btttHMMO 

•>36»64 (6 *. 6) «ad 22,6i (3 M, 4) p»r sotit over mid pttjotat* 

Four vtxomMwsi ahowod poaltlvtt s igol f l s^at h«tttA:o8ls 

ov tr b«tt«r parent,ifMl« 2e asosses »a\lblt«d hl^Xy 

8i,<7alfi?ftat aeg^tlv* heterosis over better pereat* The 

hetecosiff raoged betweea «46«7S (6 « 6) «iid i5*6S (2 x 5} 

per aent over better peseat. 

A ntamm | 3 x 4) •\JcmmA highly nigxt^tk^mkt. pos i t ive 

heteccMsls over beit parent* while 42 aroeaes exhibited 

hlqbly ai/gniflaeat negative hetesoels o ^ r beet perent* 

The heterosis over beet parent varied tmx% «»47«Si ( 6 x 8 ) 

to ii»5& (3 X 4} per j eo t . 

4 . ^ . 3 3prabLiiiaT a b i l i t y 

The ai»alv«l9 of xn&rlense (AMO^) fior aoniblaiag 

• b l l l t y 19 pseeented la T«bXe 32 for 22 ahereatecs • 

Both Q ^ and ns^ 9sea square^ were h^^hly 

fflial£l:!aot for a l l th« sharasten ^t-aept s ten g ir th iliere 

<mly <S:A aotipcMi«it wao hl<^ly sli?alfl3aat* TtM» eBtisewtee 

o f 03A ?aeaa squaren were greater in rtiegoitude than U e 

aorgbgponding *>34 raeaa equaren for a l l the ahareaters 

•xaept d«r" to flower* keeping <iuallty loAex and rind 

file://�/JcmmA


171 
Table 3 1 . I'loan jfe rformance of p a r e n t s , F , ' s maqnitude of beterofl ls 

o v e r mid p a r e n t , b e t t e r paren t and top pa ren t fo r 
c rude p r o t e i n f%) i n d r y f r u i t s of b r i n j a l * 

S I . 
n o i 

1 

P a r e n t s and 
a r o s a e s 

2 

v a l u e 

3 

P e r c e n t h e t e r o s i s o v e r 

MP BP 

4 5 

TP 

6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

27 

2 8 

29 

3 0 

W h i t e 

H i g n a 

n iadhapuri 

d o r l a 

Gare l o c a l 

.•̂ M 135 

f i u r y o 

Gokak 

Malajxj 

Taiwan 

l e v e l 

tr Jo.-jal 

I n a g a 

Pus a k r a n t i 

Pu-ia b h a i r a v 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

3 X 

3 X 

3 X 

2 

3 

4 

5 

6 

7 

6 

9 

10 

3 

4 

S 

6 

7 

8 

9 

10 

4 

5 

6 

1 9 . 2 3 

1 9 . 5 5 

2 4 . 6 9 

2 0 . 2 5 

1 7 . 6 0 

1 6 . 5 7 

1 6 . 6 1 

2 4 . 3 4 

1 9 . 2 9 

1 9 , 5 5 

1 6 . 6 3 

1 9 . 4 1 

1 6 . 4 1 

1 7 . 5 3 

1 5 . 1 2 

1 6 . 2 5 

1 6 . 4 0 

1 4 . 6 5 

1 6 . 8 1 

1 9 . 5 2 

2 1 . 9 5 

2 2 . 6 1 

2 1 , 3 6 

17 . 4 5 

1 7 . 1 0 

1 9 . 2 9 

1 9 . 8 4 

2 7 . 5 5 

2 0 . 8 4 

25 .2 .1 

-14 .23** 
- 1 1 . 6 1 * * 
-16.46** 
- 5.01 
-15 .53** 
- 9.32** 
-24 .72** 
-23.94** 
- 1 3 . 3 1 * * 
- i l . 7 5 » * 

10.30** 
21.46** 
18.27** 

- 3 . 48 * * 

- 2 2 . 0 8 * * 

- 0.67 
1.4 8 

22.61** 
- 1-43 

2 2 . 2 0 * * 

-14 .94** 
-21 .38** 
-18 .57** 
- 8.84** 
-21 .37** 
-15 .50** 
-32 .62** 
-24 .05** 
- 1 4 . 0 1 * * 
-20 .94** 

8.39* 
15.65** 

9.26** 
-10 .74** 
-29.74** 
- 1.33 

U48 
11.58** 

-15 .59** 
2.11 

-32 .64** 
-21 .38** 
- 3 3 . 2 1 * * 
-28 .99** 
-38 .76** 
-34 .18** 
-33 .58** 
-40 ,66** 
- 3 1 . 9 1 * * 
-20 .94** 
-11 ,10** 

- 8.42** 
-13 .49** 
-29 .32** 
-30 .74** 

- 21.87** 
-19 .64** 

11.58** 
-15.59*^-* 

2.11 

Oontd . . 



Taijle 31 (con td . . ) 

1 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

39 

4 0 

4 1 

4 2 

4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

SO 

5 1 

5 2 

5 3 

5 4 

5 5 

C D 

C D 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

( 0 . 0 5 ) 
( 0 . 0 1 ) 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

3 

2 2 . 5 0 

18 .02 

24 .86 

18.97 

14.83 

20 .54 
17 .10 
16.63 

1 9 . 3 7 

17 .95 

14.74 

10 .88 

16 .80 

18.24 

16.93 

17 .39 

12 .96 

15 .12 

20 .13 

16 .81 

1 9 . 6 1 

18 .91 

15.03 

17 .10 

19 .08 

0 . 9 1 8 
1.215 

4 

8 ,96** 

-23 .23«* 

1 3 . 0 5 * * 

- 1 4 . 2 4 * * 

- 2 1 . 8 0 * * 

11 .57** 
- 7 . 2 2 * * 

- 2 5 . 4 1 * * 
- 2 . 0 2 

- 9 . 8 0 * * 

- 1 3 . 9 3 * * 

10 .12 

- 2 0 . 0 4 * * 

- 1.32 

- 9 .05 

4 . 8 2 

- 3 6 . 6 4 * * 

- 1 5 . 6 7 * * 

11 .46** 

- J 7 . 9 0 * * 

9 . 2 5 

4 .59 

- 3 1 , 1 0 * * 

- 2 2 . 0 8 * * 
- 1.75 

0 .795 
1.052 

5 

- 8 . 87** 

- 2 3 . 7 7 * * 

0 . 6 9 

- 2 3 . 1 7 * * 

- 2 6 . 7 6 * * 
1.43 

- 1 5 . 5 5 * * 

- 3 1 . 6 8 * * 

- 4 . 3 4 

- 1 1 . 3 6 * * 

- 1 6 . 6 3 * * 

6 . 7 9 

- 3 0 . 9 8 * * 

- 5 .44 

- 1 3 . 4 0 * * 

4 . 7 0 

- 4 6 . 7 5 * * 

- 2 1 . 6 2 * * 

2 .97 

- 3 0 . 9 4 * * 

1 .66 

- 3 . 27 

- 3 8 . 2 5 * * 

- 2 9 . 7 4 * * 
- 2 . 4 0 

0 . 9 1 8 
1.215 

6 

- 8 , 8 7 * * 

- 2 3 . 7 7 * * 

0 . 6 9 
- 2 3 . 1 7 * * 

- 3 9 . 9 3 * * 

- 1 6 . 8 1 * * 

- 3 0 , 7 4 * * 

- 3 2 . 6 4 * * 
- 2 1 . 5 5 * * 

- 2 7 . 3 0 * * 

- 4 0 . 3 0 * * 

- 2 3 . 5 3 * * 

- 3 1 . 9 6 * * 

- 2 6 . 1 2 * * 

- 3 1 , 4 3 * * 

- 2 9 . 5 7 * * 

- 4 7 . 5 1 * * 

- 3 8 , 7 6 * * 

- 1 8 , 4 7 * * 

- 3 1 , 9 1 * * 

- 2 0 , 5 7 * * 

- 2 3 . 4 1 * * 
- 3 9 . 1 2 * * 

- 3 0 . 7 4 * * 
- 2 2 . 7 2 * * 

0 . 9 1 8 
1 .215 

*# ** - Significant at 5 and 1 per sent level of probability, 
reapeativoly. 
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thisAc^ws* ru£ther« t M predlatidbiiiity rtttlo MMI near 

to unity C0«90 «ad aborw) for 10 stmraatmcB aaaaly* amtber 

o£ €ruit0 p^r plaot (0*96)« pl<iat Ni^ght (0*»0}» at«ai 

<|i.xth (0.90)« fxult 1l•l9^t (C«91)« f su i t length (0«97)« 

fcult gicth (0«99), stiOk length of fzuit ( 0 . 9 6 ) , seed 

wel'^t per fruit (0«90) , tot« l eugera content (O.ffS) ana 

r«Su3in9 migecs aoatent ( 0 . 9 ^ } . itm predlatehtl i ty r<>tlo 

betuneo C*7$ to 0.89 «kad o.SO to 0.74 were otoervod for 

elqht end ttvm oAmreaters* mepest l iwly . Kenping quel i ty 

IndflK •chltalted t t e lowest pnediat^^dllty cet lo of 0 .48 . 

Th« «stlaMt«i of geonr*! end spes i f ia oatdaiJilng 

eblXlty mtt»st» of 10 pecents end 4S a«oesee« w p n Jiliway 

for 22 dherestere tseire tanen pxeeented in Teblns 31 «ad 34 . 

^''i***^ P«wi to floiinr 

Ifm perente Clere to se l , ^cy«» Taiiran Nege eod 

vuee Bhelrev eKhlialt«3 highly e lgnif isent nogciti«n gam 

• f feata in deeired d imat ioa , wt^ile pereote «ihitn S'Vldhepurl* 

Hione X>orle« ^^nlepur Losel end cia9ce9( lose l a hound highly 

9i<Tnlfi3ent pos i t ive 9oe e f f e c t s . The snmeining tno pecents 

n^imly* 3M 13S end f^ee Krenti showed noa-eirinifi3eBt Qse 

e f f e s t v . The mtgai^txtAm of gat* e f fect* renged aetweett 

•2.444 (TeiiMn ifnge) end 3.7S (Khitn letttiapud}. 

45 orosees* 22 sroea^a eKh^ibited 8ignl£i>;^«it 

neqative 93« effects in deeired direatiou* vh i l e 11 sxcMieee 
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Table 3 2 . Aaal /a i"! of variarioe (.wena squarit!;') f o r ootrtoining 
a b i l i t y fo r 22 o h a r a a t e r s in b r in j a l* 

S I . 
n o . 

Charac ters Source 
OCA SCA E r r o r 

P r e d i ­
c t a ­
b i l i t y 
r a t i o 

1 Daya t o f lower 

F r u i t y i e l d pe r 
p l a n t 

48,6173** 49.7055*" 0.9733 0.66 

80172.64** 68939.72** 2S37.04 0.70 

3 . 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

-

Nu:ta;)or of f r u i t s 
p e r p ldn t 

P l an t he igh t 

P l an t spread 

Pr imar / branches 

Secondary branches 

Stem gx r th 

F r u i t vreight 

F r u i t l ength 
F r u i t g i r t h 
3 t a l k l eng th of 
f r u i t 
F r u i t d e n s i t y 
Keepinq q u a l i t y 
index 
Rind th ickncsa 

Seed v.-eight pe r f r u i t 
Dry ma t t e r (%) 
T o t a l j:iienols(%) 

0 r t hod i hyd roxy 
phenols {%) 
T o t a l sugars (%) 

ReducliKj 3ugars(%) 
Crude p r o t e i n i%) 

Degre&a of reeedom 

137.0103** 

371.6235** 

102.6255** 

0.8852** 

3.6753** 

0 .3813*" 

2752.8029** 

34.2774** 
23.9002** 

2.3720 •* 

0.0034** 
2.5361** 

0.0057** 
3,2692** 

1.5525** 
0.8780** 

0.0879** 

11.4020** 
11.4967** 
11.7350** 

9 

10.0363** 

02.3671** 

29.7526** 

0.3516** 

2.2376** 

0.0886 

530.4413*'* 

1.8875** 
2.4577** 
0.2113** 

0.0015** 

5.4248** 

0.0063** 
0.7249** 
0.7826** 
0.3987** 

0.0533** 

1.8279** 
l . i 7 4 2 » * 
3.1207 * * 

4 5 

0.5905 

5.5262 

4.7516 

0.14 22 

0.7373 

0.0685 

23.9039 
0.1132 
0.3909 
0.1200 

0.0002 
0.5296 

0.0005 
0.0445 

0.0276 
0.0009 

0.0002 

0.0349 
0.0196 
0,i 1071 

108 

0.96 

0 ,90 

0.87 

0,83 

0.77 

0 .90 

0 .91 

0.97 
0.95 
0.96 

0.82 
0 .48 

0.64 
0 ,90 

0 .80 
0 .81 

0.77 

0.93 
0.95 

0 .88 

-

** - S i g n i f i c a n t a t 5 and 1 p e r cen t p r o b a b i l i t y , r e s p e c t i v e l y 



175 

•ff«3t9 v«jel«d £<ota •12.24 ( 2 x 10) to 9.87 ( 1 x 4 ) . 

Tti« pttcoats fk9c^6t U>3«1 and mui* Huilrav mHiL^ 

bit«d MgMy • lga l f la«ot positsv« gaa •ff«3t8» whll« liULttt 

M«db«paxi« Hlgaa DorI«« ''̂  i 198 <UKS 'lalapur to:»l showad 

siqnifl^ant octgotine 93* • f tes ta* Four p«£«ata aan»ly, 

04ir« X03«l« Siisya* T«i«MO lt«9» aod Pita« KrauU. «Kblbi«a4 

aoa«-(ii^ftf.fl3«it 93« e f f e a t s . Ananat o i gaa eff«9t8 iraci«d 

fsom-i91*lt ( n ^ U S ) tP iS4.83 (Oak* U>3«1). 

r i f teen 9xoc»«s ••sl'^ «KMblt«d a igo l f l caat poslti.^^** 

fflgolCisaat ae9<itlve aodl iiaa«9iqoifl3«Eit aaa effeerts* the 

ara«8 1 x 7 vm the bast spea l f l s sonftjiaatlaa with th« h ig l f 

• a t 93a •ff«3tff of 614.03, vh l la geoas 8 x 10 «aao^d«a tb« 

)t aaa •Cfaata (•322«S0). 

4.5«4*3 Mttmbar of ftuita Per plaat 

Ifie pa£«ats a«jc» Uisal, ^azra* Ook«j>k tosal aoi 

Puaa i^aixav aKhllaLted highly aigalfl:2aat ponltlipa gam 

• i f a a t a . A'mag theaa* R » a MMisav bad tii« MghaBt gsa 

• f f e s t of 7*417, vhlla* th« camaioia^ 9li( Pareota ahcMiad 

tha hl<7My alqaJifl:«at aeg^tX^m gaa affasta . ttm ta^aXtnOm 

of gsa affiaata vadad torn -4 .28 (! alaptr Losal) to 7.42 

(Puaa m^airav). 



0) 

f) 
n) 
U 
0) 
£: 
t) 

U 
O 

ft 

o 
0) 

C) 

0) 

0) 

Id 

> : f i 

8^ 

(0 

D 
M 

CO 

•;3 
O 

o 

2 V 

3 

CD 

VO 

U1 

H O 

fO 

CM 

M 

« 
s 
CO 
CO 
• 
o 

M 

« 
CO 
CM 
CO 
• 

« 
* 
00 
cs 
o V 
cs 

« 
« 
to 
t̂  
r» « 
n 

t* 

S r-4 
* r-4 

(N 
(N 
(M 
f-H 

• 

? 

VO 
in 
O 
•* 
• 

O 

r-VO 
N 

o • 
o 

VO 
in 
o o\ 
• 
.-< 

« 
« 
n 
CO 
r-» 

in 
• r-t 

VO -rr 
VO • * 

^ 

o \ in 

• • 
I I 

S 

i n 00 
in 

M in 

m 

n 

I 

en 
03 
n 
VO 

S 3 

IS 
CM 

V̂  

rH 
tM 

0 
4J 

s 
r^ 

H 
0) 

t 

a 
•H a 
VM 

VW 4J 

U ^ t) ^ 

1" 

« 
M 

a 

m 

« 
ffv 
CO 
00 

« 

00 
CO 

vo 

VO 
in 
in o 

I 

vO 

VO 
in o 

VO 
VO 

o 
t 

o 
i 

o 
t 

o 

o 

o 
VO 

n 
n 
CM 

O 

I 

k 
a\ 
CO 
r> 
in 

• 
o 
i 

* 
VO 
VO 

n 
s 
p< 
10 

•p 

P. 

S 

u 

Si 

3 

•d 
04 
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ô  
«* 
-« 
• « * 

o ? '? ? r̂  

O 
CM 

* 
CM 

o 
CM 

o 
* 

R 

ro 

tc 

CM CO 

o o> 

« 
in 
o ' 
f 

CO 

m 

in 

41 

y 
VO 

in 

* 
M 
CO 

in 

CM 
CO 
O 
« 

o 
I 

3 

o 

K 
00 

•r 
in 

o 
m 
CM 

O 
I 

« 

in 
VO 
O 
• 

o 

k 
k 
in r-
r-
in 

« 
i 

M 

o 

t2 

k 
in 
ut 
CM 
—I 

(M 

U 
o 
*> 
•p 

^ 

•a 

00 



3 
d 

8 

Q - H O 

i n 
P - H O 

en 

M 
VI 

19 
m 
p S, 

•H 
Di 
*.> 

> 
(0 
M 

••^ 

£X 
a 

(0 q 

V4 

0) 

6 

«> 

to 

<H O 
CO » 

M 

ca 

c» 

< 
OV 
o 
r» • 
o 

in 
in 
n 
in 

o 

00 
(M 
u 
"t,*' 

* 
o 

o t-
fS 
• 
o 

« 
k 

s 
in 
« 
1 

no 

o 

(N 
r̂  « 
n 

<" 
r) 

.-H 

n 
U) 
in 
• 
O 
(N 

^ 
^ 
a\ 
r-• 

« 
« s 
n 
• 

\0 

-4 

P-

tr 
CM 
m in 
• 
o 

r-t 

r» •H 
•«i' 

o 

t" 
,-̂  
'-f 
fn 
• 
O 

>* 
o .-( 
(N 
• 
o 

« 
« 
r* -• 
ti' 
t 

* 
» 
CO 
CM 
in 

IS" 
o (̂  
VO 
• -1 

r-t 
VO 
r* fv 

•H 

r-
ON 
in 
f}\ 
• 
o 

CO 
fO 

s 
• 
o 

^ 
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Table 34. Estimates of saa for 22 aharaaters in b r ln j a l . 

n o . 

U? 
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

11 

1 2 

13 

1 4 

15 

16 

1 7 

1 8 

19 

2 0 

2 1 

2 2 

23 

2 4 

2S 

2 6 

2 7 

2 8 

29 

3 0 

Cha 
a t e 
Cro! 

i X 

1 

1 

• X 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

a 
3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

r a -
r 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 
5 

6 

7 

8 

9 

10 

A 

3 

6 

7 

a 
9 

10 

5 

6 

7 

8 

9 

10 

Days t o 
f l o w e r 

3 
5 . 1 7 6 8 * * 

- 0 . 6 5 6 6 
9 . 8 7 1 2 * * 

1.0934 

- 1 . 8 5 1 0 * 

- i . 2 9 5 5 

-4 .5177** 

- 0 , 9 3 4 3 

- 3 . 4 6 2 1 * * 

2 . 8 9 9 0 * * 

- 1 . 2 3 9 9 

- 3 . 0 1 7 7 * * 

- 1 . 9 6 2 1 * 

- 1 . 4 0 6 6 
- 2 . 6 2 8 8 * * 

0 . 2 8 7 9 

- 1 2 . 2 3 9 9 * * 

- 5 . 4 0 6 6 * * 

- 9 .1843** 

- 1 1 . 1 2 8 8 * * 

- 4 . 9 0 6 6 * * 

- 7 . 4 6 2 1 * * 

5 . 7 8 7 9 * * 

4 . 5 9 3 4 * * 

- 6 . 9 8 9 9 * * 

- 0 . 2 6 7 7 

- 0 . 0 4 5 5 

- 8 . 9 3 4 3 * * 

2 . 6 4 9 0 * * 
1 .4545 

F r u i t 
y i e l d 

4 

- 7 3 . 4 697 

- 1 3 7 . 9 1 4 1 * * 

- 85 .9697 

- 24 .4097 

- 1 0 6 , 6 0 8 6 * 

6 1 4 . 0 3 0 3 * * 

3 8 7 , 1 4 1 4 * * 

- 2 0 3 , 8 5 8 * * 

5 6 . 1 6 9 2 

2 0 4 , 4 7 5 * * 

2 4 . 4 1 9 2 

- 87 .7475 

- 5 1 . 5 5 3 

- 1 2 4 . 5 B 1 * * 

7 . 5 3 0 3 

464 .197'"' 
3 7 . 5 5 8 

18 .975 

- 2 6 3 . 8 5 8 * * 

199 ,336** 

- 2 8 . 3 5 8 

- 2 1 1 . 5 8 1 * * 

5 4 8 . 7 5 2 * * 

9 1 . 4 4 7 

- 5 4 . 9 1 4 

- 2 1 3 , 7 1 9 * * 

-237 .414 * * 

1 7 9 . 3 6 4 * * 
2 2 0 . 6 9 7 * * 
4 6 2 , 0 5 8 * * 

tluiTJaer o f 
f r u i t s 

5 

- 0 . 9 7 4 7 

-3 .447 * * 

- 0 . 0 3 0 3 

2 . 0 5 3 0 * * 
- 1 . 5 0 2 5 * 

3 . 8 0 3 * " 

4 . 4 4 1 9 * * 

1.3864 

- 5 , 2 2 4 7 * * 
0 . 8 3 0 8 

1 . 9 1 4 1 * * 

- 1 . 3 3 5 9 

0 . 4 4 1 9 

1 .4141 * 

0 .3864 
- 1 . 0 0 2 5 

- 1 . 6 1 3 6 * 
3 . 7 7 5 3 * * 

- 5 . 4 7 4 7 * * 

3 , 9 6 9 7 

- 0 . 0 5 0 1 

- 5 . 0 8 5 9 * * 

3 . 8 5 8 6 * * 

4 . 9 1 4 1 * * 

1 ,6086* 

- 4 . 6 1 3 6 * * 

- 1 , 3 0 8 1 

- 0 . 3 3 5 9 

2 . 2 7 5 3 * * 
- 2 . 3 3 5 9 * * 

P l a n t 
h e i g h t 

6 

a . 2 5 5 1 

0 . 0 0 5 1 

- 1 . 1 6 1 6 

- 1 , 8 5 6 1 

3 . 0 6 0 6 

7 . 3106** 

5 . 5 3 2 8 * 

2 . 7 5 5 1 

2 . 8 6 6 2 

1 3 . 9 7 7 3 * * 

- 7 . 8 5 6 1 * * 
- 4 . 5 5 0 5 * 

- 6 . 3 0 0 5 * * 

- 1 0 , 3 8 3 8 * * 

4 , 5 0 5 1 * 
2 . 0 6 0 6 

3 . 8 3 8 4 

- 1 7 . 4 3 9 4 * * 

- 7 . 4 6 7 2 * * 

- 4 . 5 5 0 5 * 

- 0 , 3 0 0 5 
^. ?ll̂ 7 

7 . 4 7 7 3 * * 

5 . 9 2 1 7 * * 

- 1 1 . 6 3 3 8 * * 

2 . 2 8 2 8 

7 . 5 3 2 8 * * 

19 .4217** 

8 , 6 4 3 9 * * 
1 7 . 4 2 1 7 * * 

C o a t d . . 
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Table 34 ( C o n t d . . ) 

1 

3 1 

3 2 

33 

34 

35 

3 6 

37 

3 8 

3 9 

4 0 

4 1 

4 2 

43 

44 

4 5 

SE 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

0 

9 

2 

X 

X 

.X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

K 

( S i i ) 

G,D(0 .05; 

c.D(o.oi; 

3 . ] 

S . ] 

E^SiJ) 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

1 

1 

E ( S i i - S J j ) 

S .E(.'=lij-SlX) 

a.E(sij-sKj.") 

3 

- 0 . 0 4 5 5 

- 2 . 4 8 9 3 * * 

1 .9545* 

- 1 0 . 7 9 5 5 ' * 

6 . 3 4 3 4 ' * 
- 5 . 4 3 4 3 ' ' * 

-4 .6566"* 

5.9268'^* 

1 .3990 

5 .8990"* 

- 8 . 5 1 7 7 " * 

5 . 9 5 4 5 " -

- S . 7 3 9 9 * * 

- 5 . 2 8 7 7 * * 

- 8 . 3 5 10** 

0 .9087 

1 .8013 

2 .3859 

0 . 8 1 4 6 

1 .1392 

1 .3358 

1 ,2736 

4 

4 4 6 . 1 1 4 " * 
1 3 0 , 0 8 6 * * 

- 9 5 . 4 7 0 * 
- 8 0 . 8 0 3 

2 5 3 . 2 2 5 * * 

-89 .3 86 

3 4 7 . 3 0 1 * * 

- 2 3 3 . 2 7 5 * * 

4 2 5 . 7 5 2 " * 

1 4 3 , 0 3 * * 

- 1 3 5 . 6 3 6 * * 

- 2 5 2 . 2 7 5 * * 

- i i 4 . 5 2'5* 

- 3 2 2 . 4 9 7 " " 

- 1 8 1 . 1 6 4 * * 

46.39G5 

9 1 . 9 6 6 2 
121 .8186 

4 1 . 5 9 0 y 

5 8 . 1 6 1 1 

6 8 . 2 0 

6 5 . 0 2 6 1 

5 

0 . 0 0 3 0 

i .4419 * 

- 1 . 9 1 9 2 * * 

- 0 . 6 4 1 4 
4 .0808"* 

- 0 . 7 8 0 3 

3 . 8 5 8 6 * * 

- 1 . 5 3 0 3 * 

7 . 5 2 5 3 * * 

1 .1641 
- 0 . 5 5 8 1 

- 7 . 5 0 2 5 * * 
2.0808-^* 

- 1 . 5 3 0 3 <̂  

0 . 0 8 0 0 

0 . 7 0 7 0 

1 .4030 

1.8584 

0 . 6 3 4 5 

0 .8873 

1.0404 

0 . 9 9 2 0 

6 

16 .9217** 

8 . 8 3 8 4 * * 
8 . 7 2 7 3 * * 

5 . 9 4 9 5 * * 

6 . 3 9 3 9 * * 
3 . 7 5 5 1 

2 .9773 

4 . 8 6 6 2 * 

2 .6439 

1 .8939 

- 1 . 5 5 0 5 

- 1 . 1 0 6 1 
- 1 0 . 6 6 1 6 * * 

- 7 . S 5 0 5 * * 

- 7 . 9 9 4 9 * * 

2 .1654 
4 . 2 9 2 2 
5 .6855 

1 .9411 

2 .7145 

3 . 1 8 3 0 

3 . 0 3 4 9 

C o n t d . . 
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Table 34 ( C o a t d . . ) 

3 1 . 
n o . 

1 

1 

2 

3 

4 

S 

6 

7 

e 
9 

1 0 

1 1 

12 

13 

14 

15 

16 

17 

I B 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

27 

28 

29 

3 0 

C h a r a ­
c t e r 
G r o s s 

2 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

2 X 

3 X 

3 X 

3 X 

3 X 

3 X 

3 X 

3 X 

4 X 

4 X 

4 X 

4 X 

4 X 

4 X 

2 

3 

4 

5 

6 

7 

e 
9 

10 

3 

4 

5 

6 

7 

0 

9 

10 

4 

5 

6 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

P l a n t 
spread 

7 

- 5 . 2 4 7 5 * 

7 . 1 1 3 6 * * 

- 1 . 9 6 9 7 

3 . 6 4 1 4 
2 .8914 

- 4 . 1 3 6 ; * 
- 3 . 2 4 7 5 

1 .3636 

6 . 7 5 2 5 * * 

8 . 7 8 0 3 * * 

6 , 0 3 0 3 * * 

Z.3081 

- 5 , 7 7 5 3 - -

- 1 . 8 0 3 0 

1 .4192 

7 . 3 6 3 6 * * 

2 .7525 

- 5 . 9 4 1 9 * * 

- 5 .9975 * * 

- 1 . 4 1 4 1 

2 . 5 5 8 1 

- 4 . 2 1 9 7 * 

1.7247 

0 . 4 4 7 0 

- 4 . 4 1 4 1 * 
2 .8359 

6 . 1 4 1 4 * * 

0 ,0303 
3 . 9 7 4 7 
6 .6970** 

Primary-
bran Ghes 

8 

- 0 . 5 3 5 4 

0 . 4 3 6 9 

- 0 . 4 242 

0 . 5 2 0 2 

- 0 . 0 3 5 4 
0 . 0 7 5 8 

0 . 8 8 1 3 * 

0 . 4 0 9 1 

0 . 8 5 3 5 * 

0 , 6 5 9 1 

0 . 4 6 4 6 

- 0 . 2 5 7 6 

0 . 1 8 6 9 

- 0 . 0 3 3 4 

- 0 . 2 2 9 8 

- 0 . 0 3 5 4 

- 0 . 2 5 7 6 

- 0 . 5 6 3 1 

- 0 . 6 1 8 7 

- 0 . 5 0 7 6 

0 . 6 0 3 5 

- 0 . 9 2 4 2 * * 

- 0 . 0 6 3 1 

0 . 3 8 1 3 

0 .1869 

0 . 6 3 1 3 
0 . 0 7 5 8 

- 0 . 7 8 5 4 * 
0 . 7 4 2 4 * 

- 0 . 1 4 6 5 

•Secondary 
brail ches 

9 

- 2 . 4 8 2 3 * * 

1.5177 

- 0 . 7 8 7 9 
- 2 . 4 2 6 8 * * 

2 .5732 

1 . 9 6 2 1 * 

- 0 . 2 3 23 

0 . 5 7 3 2 

0 . 2 1 2 1 

1 .1566 

1 .1843 

- 0 . 7 8 7 9 

0 . 8 7 8 8 

- 0 . 3 9 9 0 

0 . 4 0 6 6 

- 1 . 1 2 1 2 

2 . 1 8 4 3 * * 

- 2 . 4 8 2 3 ** 

- 1 . 1 2 1 2 

- 1 . 7 8 7 9 * 

1 . 9 3 4 3 * 

- 0 . 5 9 3 4 
1 .5455 

0 . 8 5 1 0 
- 0 , 0 9 3 4 

0 . 9 0 6 6 

- 0 . 0 3 7 9 

0 . 7 6 7 7 
1 .5732* 
0 .5455 

Stem g i r t h 

10 

0 .2076 

0 . 2 0 2 0 

- 0 . 2 3 1 3 
- 0 . 3 4 8 0 

0 . 3 7 9 8 

- 0 . 3 3 6 9 

0 , 2 5 7 6 

- 0 . 0 5 3 5 

- 0 . 3 4 8 0 
0 . 5 4 0 9 * 

- 0 . 0 2 5 8 

- 0 . 1 4 24 

- 0 . 2 1 4 6 

- 0 . 1 3 1 3 

- 0 . 3 3 6 9 

0 ,4187 

- 0 . 4 758 

- 0 . 2 9 8 0 

- 0 . 2 1 4 6 

- 0 . 0 8 6 9 

- 0 . 2 0 3 5 
- 0 . 6 0 9 1 * 

- 0 . 3 6 6 9 

0 . 6 5 2 0 * * 
0 .0854 
0 . 0 7 9 8 

0 . 4 2 9 8 

0 . 0 2 4 2 
0 . 1 7 9 8 

0 .0187 

C o n t d . . 
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1 

3 1 

3 2 

3 3 

34 

3 5 

3 6 

3 7 

3ti 

3 9 

4 0 

4X 

4 2 

4 3 

4 4 

4 5 

3 . E ( S 

c.iHO 

C.D(0 

5 

5' 

5 

5 

5 

6 

6 

C 

6 

7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

6 

7 

6 

9 

10 

7 

8 

9 

10 

8 

7 x 9 

7 

8 

8 

9 

i i ) 

X 

X 

X 

X 

1 

. 0 5 ) 

. 0 1 ) 

S . J i O i j ; 1 

10 

9 

10 

10 

n.fxsii- '^jj) 
S.E(S 
^,^3 

i j-sik) 
i j - -SXl) 

7 

5 . 4 4 7 0 * * 

2 .0859 

7 . 6 4 1 4 * * 

- 4 . 7 4 7 5 -

2 .9747 

0 .3359 

- 2 . 4 4 1 9 

- 2 . 8 3 0 8 

5 . 5 5 8 1 - -

1 1 . 1 9 7 0 - * 

- 1 , 8 5 8 6 

- 1 . 8 0 3 0 

- 7 . 3 0 3 0 - * 

-6 . 5 8 0 8 - * 

- 1 . 6 3 6 4 

2 .0079 

3 . 9 8 3 7 
5 .2719 

1,7999 

2 . 5 1 7 0 

2 .9515 

2 . 8 1 4 1 

a 
0 .24 24 

0 . 3 5 3 5 

0 . 1 5 9 1 

0 . 3 5 3 5 

0 .1313 

0 . 7 9 8 0 " 

0 . 2 7 0 2 

- 1 , 8 6 8 7 " * 

e , 2 4 24 . 

0 . 0 4 8 0 

C.2424 

- 1 , 3 1 3 1 * * 

0 , 0 4 6 0 
0 . 1 5 9 1 

- 0 , 3 1 3 1 

0 .3474 

0 .68B6 

0 . 9 1 2 1 

0 , 3 1 1 4 

0 . 4 3 5 5 

0 ,5107 

0 . 4 869 

3 

1 . 9 3 4 3 * 

1 .3232 

1 .7955* 

1 .6010* 

0 . 5 7 3 2 

- 0 . 3 4 3 4 
0 .7955 

- 3 . 7 3 2 3 * * 

0 .2399 

0 . 1 8 4 3 

- 0 . 0 1 0 1 

- 2 . 7 0 4 5 * " 

0 . 4 6 2 1 

- 0 . 2 3 2 3 

- 0 , 7 6 0 1 

0 . 7 9 0 9 

1 .5677 

2 , 0 7 6 0 

0 . 7 0 9 0 
0 .9915 

1.1626 

1 .1085 

^0 

- 0 . 1 0 3 5 

0 . 1 7 9 8 

0 . 3 0 7 6 

0 . 3 9 6 5 

0 .4354 
-O.0258 

0 ,1687 

- 0 , 2 0 9 1 

0 .0965 

0 .1854 

0 . 0 7 4 2 

0 . 1 1 3 1 

- 0 . 1 3 1 3 

- 0 . 2 2 5 8 

- 0 . 3 3 6 9 

0 , 2 4 11 

0 . 4 7 7 9 

0 , 6 3 3 0 

0 , 7 1 6 1 

0 . 3 0 2 2 

0 .3544 

0 . 3 3 7 9 

Oontd.. 
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Table 34 (oontd..) 

S I . 
no. 

1 

1 

2 

3 

4 

S 

6 

7 

6 

9 

10 

11 
12 

13 

14 

15 

16 

17 

la 
19 

20 

21 

22 

23 

24 
25 

26 

27 
28 

29 

30 

Ghara-
a t e r 
Ctoaa 

1 

1 

1 

1 

1 

1 
1 

1 

1 
2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

4 

4 
4 

4 
4 

4 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 
5 

6 

7 

8 

9 

10 

3 

4 
5 

6 

7 

B 

9 

10 

4 

5 

6 

7 

8 

9 

10 

5 

6 

7 
8 

9 
10 

Frui t 
weight 

11 

-24 .1136** 
-10.8U81* 

19.9419** 
22.0808** 
5.9697 

56.6086** 
-16.3359** 
- 0,0859 

- 12 .4192** 
6.8308 

-17.4192** 
-12.6136** 
-0 ,0581 
-19.7525** 

12.9697 
62.2197** 

-3 .1136 
-22.7803 
- 2.6919 
-J.9.0859** 

16.2197** 
2 .9419 

46.5253** 
- 9.4747* 
-22.2247** 
-15.0025** 
-20.6970** 
44.0253** 

- 6.3914 
30.6086** 

Fruit 
length 

12 

0,0679 
1.82901** 
1.0902** 

-0 ,7737* 
-O.SOIS 

2.0207 
-1 .5876** 
-2 .0265** 
-2.8487** 
-0.2682 
-0.4737 
-1.0376** 
-3 .0654** 
-0 ,9432** 
-0 .4182 

2.9763** 
-0 .7793* 
-0 .5126 

1.3568** 
0.0957 

-0 .0821 
-1.7237** 
0,9707** 

-1 .2515** 
0.11179** 

-0 .1432 
-0 .9210** 

0.4040 
-1.0348** 
0.9429** 

Frui t 
g i r t h 

13 

-2 .8467** 
1.0033 
1.3477* 
1.9311** 
0.5311 
0.3338 
0.7533 
2.1422** 

-1 .5078* 
0.1672 

-1 .3884* 
1.2283* 

-2 .0717** 
0.0311 
1.3172* 
2.3394** 
1.1894* 

-2 .1384** 
0.4449 
1.3116* 
0.3811 
1.3672* 
1.4561* 

-1 .2939* 
-1 .4439* 

2.2894* 
0.5255 
0,0449 
0.1338 
1.4838* 

Stalk length 
of f r u i t 

14 

-0 .7008* 
0.5326 

-0.0952 
0.7437* 

-0.2119 
0.5381 

-0.1924 
-0 .1258 
-0.5813 

0.9520** 
0.1909 

-0.3035 
-0 .4258 
-O.5091 
-0 .4730 
0.2604 

-0.0285 
-(J.4424 
0.1298 

-0.5924 
-0 .1091 
-0.4063 

0.5604 
-0.2619 
-0 .3646 

0.1465 
0.1298 
0.7326* 
0.2992 
0,2104 

Oontd.. 
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T a b l e 34 ( OontcS . , ) 

11 

3 1 5 x 6 

32 5 x 7 

33 5 x 3 

34 5 x 9 

35 S X 10 

36 6 x 7 

37 6 x 8 

3 8 6 x 9 

39 6 X 10 

4 0 7 x 8 

4 1 7 x 9 

4 2 7 X 10 

43 8 x 9 

44 8 X 10 

4 5 9 X 10 

46 

3 2 . 4 6 9 7 * * 

- 0 . 8 9 1 4 

6 . 1 6 4 1 

- 4 , 2 5 2 5 

0 . 7 4 7 5 

- 8 . 6 6 9 2 

1 1 . 3 8 6 4 * 

- 8 . 3 6 3 6 

- 7 . 0 3 0 3 

1 .6919 

- 1 1 , 3 9 U * 

2 2 . 2 7 5 3 * * 

- 0 5 . 3 3 5 9 * * 

2 3 . 6 6 4 1 * * 

- 2 0 . 0 8 5 9 * * 

12 

1 .2596** 

0 , 7 8 1 8 * 

0 . 8 7 3 5 * * 

- 0 . 4 3 2 1 

- 0 . 4 8 7 6 

0 . 2 5 4 0 

0 . 7 1 2 4 * 

l i 2 0 6 8 * * 

0 .2513 

0*7679* 

0 . 0 9 5 7 

1 ,7402** 

- 2 , 0 1 2 6 * * 

1 ,9985** 

0 . 3 5 9 6 

13 

0 . 7 3 9 4 

- 0 . 7 9 1 2 

0.6^.83 

1 .5505** 

- 0 . 6 3 2 8 

0 .2755 

- 0 . 2 3 8 4 

-4.3162'V* 

3.0005'^* 

- 0 . 4 3 5 6 

- 0 . 0 4 6 7 

0 . 2 3 6 6 

- 2 . 2 9 3 9 * * 

0 . 3 5 6 1 

- 0 . 2 2 X 7 

U 

0 .5854 

- 0 . 0 9 8 0 

0.2048 

- 0 . 4 5 1 9 

0 . 0 1 5 9 

0 . 1 4 6 5 

0 . 4 8 2 6 
0 . 1 1 5 9 

0 .2937 

- 0 . 4 3 4 1 

- 0 . 3 6 7 4 

1 .1104** 

0 . 4 0 2 0 

- 0 . 5 2 0 2 

- 0 . 2 8 6 9 

SE ( S l l ) 

C.D<0.05) 

C . D ( 0 . 0 1 ) 

3 . E ( S i j ) 

3 . E ( 3 i i - 3 j j ) 

3 . E ( 3 i j - S l ] c ) 

a.2(sij-3icn 

4 , 5 0 3 6 

8 . 9 2 6 9 

1 1 , 8 2 4 6 

4 , 0 3 7 1 

5 , 6 4 5 5 

6 . 6 2 

6 .3119 

0 , 3 0 9 9 

0 .6144 

0 . 8 1 3 7 

0 .277B 

0.3e&5 

0 . 4 5 5 6 

0 . 4 3 4 4 

0 , 5 7 5 9 

1.1". 26 

1 ,5121 

0 .5163 

O,72GL0 

0 . 8 4 6 6 

0 , e 0 7 2 

0 , 3 1 9 0 

0 . 6 3 25 

0 . 8 3 7 8 

0 . 2 8 6 0 

0 . 4 0 0 0 

0.4-690 

0 . 4 4 7 2 

Oontd. 
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Table 34 (COntd..) 

1 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3 0 

1 
1 
1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

S 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 
3 
4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

8 

9 

10 

4 

5 

6 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

Fruit , 

I S 

0.0508** 
-0,0548** 
-0,0626** 

0.0449** 
0.0536** 

-0,0503** 
0,0102 

-0.0109 
0,0158 

-0,0123 
•^,0267* 
-0,0726** 
-0,0273* 
0.0688** 

-0,0206 
-0.0284* 
-0.0251 
-0.0756** 
0.0519** 

-0.0162 
0.0166 

-0.0062 
-0.0273* 
-0.0073 
-0,0092 
-0.0139 

0.0422** 
0.0061 

-0.0117 
-0,0217 

Keeping 
qual i ty indeoc 

16 

-0.0134 
0.5344 
1.4844* 

-1.1903 
-1.4467* 

2.2019** 
1.0719 

-0.4706 
0,1674 
0.2805 
1.8272** 
2,3091** 

-0.3673 
-0.6620 
-0,5153 
-0,1478 

1.7636** 
0.3816 

-1.1098 
2,1872** 

. -0.8709 
-1.1509 
-3.3801** 

1.2180 
. 0.6536 

4.6738** 
-0.4776 
-1.6709 
-1,1834 
-4.572** 

Rind 
thic:kne3S 

17 

0.C469* 
0.0350 
0.0764** 
0.0267 
0.1017** 

0.0894** 
0.0236 
0,0122 

-0.0097 
-0.0403* 
0.0678** 
0.0514* 

-0.0803** 
0.0308 
0.0217 
0.0269 
0.0517* 

-0.0475* 
-0.0239 

0.0411* 
0.1056** 
0.0831** 
0.0317 
0.0131 

-0.0658** 
-0.0475* 

0.0003 
-0.0122* 
-0.0236 
-0.0689** 

Seed weight 
per frui t 

IE 

-1.7434** 
-0.4456* 

1.6513** 
-0.0881 
0.5522** 
0.7472** 
0.5419** 
0.7999** 
1.1513** 
1,1811** 

-0.0687 
0.1719 

-0.7745** 
-0,4928* 
0.0352 
0.5466** 
0.0313 

-1.3776** 
0.1897 

-0.4234* 
0.8983** 
0.3397 
1.6244** 

-0.4109* 
-0.2934 
0.5769** 

-0.1248 
0.2633 

-0.0520 
0,0394 

Contd•. 
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Table 34 (Contd,.) 

1 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 

45 
A 

5 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

7 

8 

8 

9 

3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S .E ( S l i ) 

C D 

a.Vi: 

n.K( 

(o.os; 
(o.oi; 
B i J ) 

6 

7 

8 

9 

10 

7 

8 

9 

10 

8 

9 

10 

9 

10 

10 

> 

1 

S . E ( 3 i i - 3 J J ) 

.S,E(S1J. 

?;.E(SiJ-

-S lk) 

-Sk i ) 

15 

- 0 .0164 
- 0 . 0 3 7 0 * * 

- 0 . 0 1 0 2 

- 0 . 0 0 0 9 

- 0 . 0 0 0 9 
- 0 . 0 1 8 3 

- 0 . 0 1 4 5 

- 0 . 0 3 5 6 * * 

- 0 . 0 2 5 6 

- 0 .0017 

- 0 . 0 1 2 8 

- 0 . 0 3 2 8 * 

0 . 0 0 1 7 

0 . 0 1 7 7 

0 . 0 3 3 3 * 

0 . 0 1 3 3 

0 . 0 2 6 3 

0 . 0 3 4 9 

0 . 0 1 1 9 

0 . 0 1 6 6 

0 . 0 1 9 5 

0 . 0 1 8 6 

16 

- 5 ; 4 8 4 2 * * 

- 5 . 4 9 5 6 * * 

1 . 7 3 1 1 * 

- 1 . 6 0 8 1 * 

- 1 . 4166* 

2 . 2 5 8 0 * * 
- 3 . 4 3 5 3 * * 

- 2 . 0 1 1 2 * * 

- 0 . 1 7 3 1 

- 0 .9367 

- 0 , 6 8 9 2 
> 0 . 8 0 1 2 

2 . 6 4 0 8 * * 

- 0 . 7 8 1 2 

0 . 1 9 9 7 

0 . 6 7 0 4 

1 .3288 

1 ,7602 

0 . 6 0 0 9 

0 .8403 

0 , 9 8 5 4 

0 .9395 

17 

0 . 0 4 6 1 * 

0 . 0 3 3 9 

0 . 0 3 1 4 
0 . 0 3 3 3 

O.lSiA*" 

- 0 . 0 2 4 4 
0 . 0 6 3 1 * * 

0 . 0 9 1 7 * * 

- 0 . 0 0 0 3 

0 . 0 0 4 2 

- 0 . 0 8 7 2 * * 
- 0 . 0 7 9 2 - * 

0 .0069 

0,I150'«* 

- 0 . 0 0 9 7 

0 . 0 1 9 9 

0 . 0 3 9 5 

0 . 0 5 2 2 

0 . 0 1 7 9 

0 . 0 2 5 0 

C.0293 

0 .0279 

1 8 

- 0 . 0 5 9 2 

0 . 9 8 9 1 * * 

- 0 . 4 4 2 8 * 

0 . 3 1 8 6 

- 0 . 2 6 0 1 

0 . 8 2 2 7 * * 

0 . 4 1 4 1 * 

- 1 . 6 9 1 2 * * 

1 .1069** 

- 0 . 2 2 4 2 

- 0 . 6 9 9 5 * * 

0 . 8 1 5 2 
- 0 . 5 9 4 8 * * 

- 0 , 4 0 0 1 * 

- 0 . 0 1 8 7 

0 . 1 9 4 4 

0 . 3 8 5 4 

0 .5704 
0 .1743 

0 . 2 4 3 7 

0 . 2 0 5 8 
0 .2725 

O o n t d . . 
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Table 34 ( C o n t d . . ) 

S I 
n o 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I S . 

18 

19 

20 

21 

22 

2 3 

24 

25 

26 

27 

28 

2 9 

3 0 

. ( 

. t 

( 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

::h a ra­
s t e r 
Zroas 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

5 

6 

7 

8 

9 

x l O 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4 

5 

6 

7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

Dxy 
m a t t e r 

(%) 

19 

- 2 . 5 3 6 4 * « 

- 0 . 0 3 7 5 

0 . 2 5 1 1 

- 0 . 0 2 7 5 

1 . 0 9 1 1 * * 

0 . 0 5 5 8 

0 . 2 5 6 7 

0 . 2 9 0 8 

0 . 2 9 2 5 

- 0 . 3 7 2 2 * 

0 , 8 9 9 7 * * 

1 . 2 2 7 8 * * 

0 . 6 3 3 1 * * 

1 . 6 1 1 1 * » 

0 . 0 2 5 3 

- 1 . 1 3 3 9 * * 

0 . 1 8 1 1 

0 . 8 6 5 3 » » 

1 . 3 2 3 3 * > 

0 . 7 3 5 3 * * 

- 1 . 3 9 0 0 * * 

0 . 5 6 0 Q * * 

- 1 , 1 2 5 0 * * 

0 . 2 5 3 3 

0 . 8 3 8 6 * * 

- 0 . 8 3 9 4 * * 

- 0 . 0 6 1 4 * * 

0 . 5 5 9 4 * * 

0 . 1 5 0 3 

- 0 . 4 0 4 7 * * 

T o t a l 
P h e ­
n o l s 
(%) 

2 0 

U .7956* ' -

0 . 1 3 5 7 * * 

0 . 3 3 4 0 * * 

- 0 . 5 4 2 1 * * 

- 0 , 2 0 9 1 * * 

0 . 3 2 2 8 * * 

0 . 0 0 9 4 

- 0 . 1 7 7 5 * * 

- 0 . 4 1 0 1 * * 

0 , 4 3 3 7 * * 

- 0 , 7 2 7 3 * * 

- 0 . 3 0 7 4 * * 

0 . 0 4 1 3 

- 0 . 3 4 3 5 * * 

0 , 3 7 4 8 * * 

0 , 4 1 2 6 * * 

- 0 . 6 5 3 1 * * 

0 , 4 2 5 9 * * 

- 0 , 3 6 0 6 * * 

0 , 2 2 0 5 * * 

0 , 7 6 8 4 * * 

- 0 , 1 2 4 3 * * 

- 1 . 1 8 4 9 * * 

- 1 . 1 5 6 9 * * 

0 , 5 0 6 4 * * 

0 , 2 1 3 1 * * 

- 1 , 7 4 3 7 * * 

0 , 6 ^ 3 6 " * 

o,t\oo£.»* 

-0.»3X&B** 

O.D.H. 
p h e ­
n o l s 

2 1 

0 . 3 2 7 9 »* 

0 , 0 6 9 4 * * 

0 . 1 0 4 0 * * 

- 0 . 1 5 1 4 * * 

0 . 0 9 6 6 * * 

0 , 0 1 0 9 

0 , 0 0 2 5 

- 0 . 0 4 3 8 * * 

- 0 . 2 8 6 6 * * 

0 , 4 0 3 0 * * 

- 0 , 2 3 8 2 * * 

- 0 . 2 7 1 4 * * 

- 0 , 3 5 5 5 * * 

0 , 1 1 3 2 * * 

- 0 , 1 0 4 5 * * 

- 0 . 3 7 5 9 * * 

- 0 , 3 ' / 3 6 * * 

- 0 , 3 0 6 7 * * 

- 0 , 2 8 4 6 * * 

- 0 , 0 3 0 3 * 

0 , 1 7 27 * * 

- 0 , 3 7 8 7 * * 

- 0 . 0 7 23 

0 , 0 5 0 2 * * 

0 , 2 9 3 9 * * 

- 0 . 0 3 2 2 * 

- 0 , 4 4 1 5 * * 

0 , 0 8 9 1 * * 

- O . 0 1 3 9 

0 . 1 7 1 3 * * 

T o t a l 
s u g a r 

22 

0 . 2 5 3 7 

0 . 5 8 i 0 * * 

0 . 1 6 6 0 

- 2 . 1 6 6 4 

- 0 . 7 7 . 6 2 * * 

- 0 . 7 3 8 8 * * 

- 0 . 7 6 9 2 * * 

- 1 . 4 9 9 4 * * 

- 1 . 8 A 3 7 * * 

- 0 . 1 A 5 8 

- 1 , 1 5 4 8 * * 

- 1 . 6 7 9 5 * * 

- 0 , 2 2 7 3 

« lr440** 

- 0 , 1 9 5 7 

LIOOB"* 

- 2 . 4 7 5 2 * * 

0 . 1 1 7 1 

0 . 0 5 3 7 

- 1 . 4 1 0 0 * * 

- 0 . 1 4 1 7 

- 2 . 3 2 4 1 * * 

0 . 0 3 1 4 

- 0 . 5 7 4 6 * * 

- 0 , 0 7 6 9 

0 . 6 7 3 3 * * 

- 0 . 2 4 67 

- 0 . 4 3 4 1 * 

0 . 8 5 5 4 * * 

- 0 . 4 5 6 2 * * 

R e d u -
s i n g 
s u ­
g a r 
(%) 

23 

0 . 1 6 4 3 

0 . 8 9 1 5 * * 

0 , 9 5 9 4 * * 

- 1 . 0 9 1 7 * * 

- 1 . 1 6 1 4 * * 

- 0 . 5 2 2 7 * * 

- 1 . 0 8 7 9 * * 

- 0 , 1 5 8 8 

- 0 . 4 9 4 8 * * 

- 0 . 1 2 0 8 

0 . 6 9 7 4 * * 

- 1 . 0 1 0 9 * * 

- 0 . 6 1 8 7 * * 

- 1 , 4 9 7 6 * * 

0 , 4 3 5 2 * * 

0 . 8 8 1 6 * * 

- 1 . 2 9 8 7 * * 

1 . 0 3 2 0 * * 

0 . 9 5 0 9 * * 

0 . 4 4 4 8 * * 

- 0 . 1 6 0 8 

- 0 . 0 5 2 3 

- 1 . 4 0 6 2 * * 

- 1 . 6 6 4 5 * * 

- 0 . 1 4 4 3 

- 0 . 5 3 6 6 * * 

- 1 . 0 5 9 9 * * 

- 0 9 9 5 0 8 * * 

0 . 2 0 2 7 

- 0 . 6 2 4 0 * * 

Crude 
p r o t e i n 

{%) 

24 

- 0 . 9 5 9 1 * * 

- 0 . 7 6 0 1 * 

- 0 . 9 0 8 2 * * 

0 . 8 4 2 9 * * 

- 0 . 9 1 2 1 * * 

- 0 . 5 9 8 2 * 

0 , 0 4 9 6 

- 1 . 8 2 8 7 * * 

- 0 . 2 2 6 8 

- 2 , 3 4 4 6 * * 

1 , 3 9 0 7 * * 

2 . 8 0 8 5 * * 

2 . 0 7 0 2 * * 

- 1 , 3 5 5 9 * * 

- 1 . 0 8 8 2 * * 

0 . 0 5 0 2 

0 . 3 4 5 4 

3 . 2 5 4 7 * * 

- 0 . 2 8 7 5 

2 . 8 1 0 9 * * 

0 . 3 9 4 7 

- 1 . 6 6 4 1 * * 

2 . 0 4 4 2 * * 

- 2 . 1 6 0 5 * * 

- 2 . 7 8 2 2 * * 

1 . 6 4 6 1 * * 

- 1 , 4 6 3 3 * * 

- 1 . 2 7 5 5 * * 

0 . 2 7 9 5 

- 0 , 8 7 5 3 * * 

C o n t d . , 
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Table 34 (aontd ..) 

19 20 21 22 23 24 

31 

32 

33 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

45 

5 

5 

5 

5 

5 

6 

6 

6 

6 

« 

7 

7 

8 

8 

9 

X 6 -0 .04-83** 

X 7 0 . 7 1 6 7 * * 

X 8 - 2 . 0 5 9 2 * * 

X 9 - 2 . 2 8 1 7 * * 

X 10 - 0 . 2 2 

X 7 - 0 . 3 4 4 7 * 

X e 0 . 1 4 6 1 

X 9 0 . 0 7 0 3 

X 10 - 0 . 3 2 U * 

X 8 1 .0675** 

X 9 0 . 0 4 5 0 

X 10 0 . 3 4 6 7 * 

X 9 0 .1025 

X 10 - 0 . 4 3 5 8 * * 

X 10 0 . 5 8 8 3 * * 

- 1 . 6 1 8 1 * * 

0 . 0 2 0 9 

- 0 . 1 2 5 1 * * 

0 . 4 4 8 3 * * 

0 . 8 7 6 0 * * 

0 . 5 2 1 6 * * 

- 0 . 5 9 7 1 * * 

- 0 . 2 5 9 7 * * 

0 .0154 

- 0 . 2 6 6 2 * * 

1 .1695** 

0 . 4 1 5 2 * * 

0 . 8 1 1 5 * * 

1 .0619** 

- 0 . 7 9 5 1 * * 

0 . 0 1 0 6 

0 . 1 6 9 6 * * 

0 . 0 5 5 6 * * 

- 0 . 1 2 3 1 * * 

0 .0414 * * 

- 0 . 1 1 8 4 * * 

0.2288** 
- 0 . 0 8 8 2 * * 
- 0 . 0 6 7 3 * * 

- 0 .3085* * 
0.2883 ** 
0 . 0 5 9 1 * * 

0 . 0 6 9 1 * * 

0.0830** 
0 .3273** 

1 .5043** 

2 . 0 2 2 9 * * 

1 .2035** 

0 . 4 7 9 7 * * 

0 . 6 9 5 4 * * 

1 .0245** 

0 , 5 4 24** 

0 . 7 7 2 0 * * 

1 . 3 1 5 3 * * 

0 . 1 0 2 4 

0 . 8 8 4 3 * * 

- 0 . 0 5 1 7 

1 .0335** 

0 . 6 7 1 2 * * 

0 . 3 3 3 4 

0 .1573 - 4 . 7 6 9 4 * * 

0 . 4 2 0 1 * * 0 . 8 2 7 8 * * 

2 .0552** - 0 . 1 8 4 4 

0 . 3 3 0 3 * 0 . 4 0 7 2 

1 .2343** - 0 . 6 8 7 5 * 

1 .6507** - 0 . 1 7 0 5 

0 . 8 3 6 8 * * - 3 . 1 7 2 8 * * 

1 .0596** - 1 . 8 8 7 8 * * 

0 . 5 7 0 3 * * 1 .7942 

1 .2942** - 0 . 6 5 5 5 * 

1 .1166** 0 . 9 3 6 1 * * 

0 . 6 4 6 6 * * 0 .3247 

0 . 2 2 0 8 - 2 . 0 § 1 * * 

1 .2581 - 0 . 4 8 7 5 

0 . 7 7 1 6 * * 0 . 5 0 0 9 

SE ( S i l ) 0 , 1 5 3 2 0 , 0 2 8 2 0 , 0 1 2 6 0 , 1 7 2 0 0 , 1 2 9 1 0 . 3 0 1 4 

CD ( 0 . 0 5 ) 0 , 3 0 3 6 0 . 0 5 5 8 0 . 0 2 5 0 0 . 3 4 1 0 0 .2559 0 . 5 9 7 4 

C.D(O.Ol) 0 . 4 0 2 2 0 . 0 7 4 0 0 . 0 3 3 1 0 . 4 5 1 6 0 . 3 3 9 0 0 , 7 9 1 3 

3 E ( S t J ) 0 ,1373 0 , 0 2 5 2 0 . 0 1 1 3 0 . 1 5 4 2 0 .1157 0 . 2 7 0 2 

S E ( S i i - S j i ) 0 . 1 9 2 0 0 .0353 0 . 0 1 5 8 0 . 2 1 5 6 0 . 1 6 1 8 0 . 3 7 7 8 

SE(Sl j -vSik) 0 . 2 2 5 1 0 , 0 4 U 0 . 0 1 8 6 0 . 2 5 2 9 0 .1897 0 . 4 4 3 0 

S E ( S i j - S k ! ) 0 .2147 0 ,0395 0 . 0 1 7 7 0 . 2 4 1 1 0 .1809 0 . 4 2 2 4 

*, ** - Significant at 5 and 1 per aent pxx)bability, respectively 
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mnug th* 3xo«s«9# 46 aod i2 scosaes ehmmA a lgal* 

fl9«at posit ive And a«9*tlv« aaa •<£«3ts« cwpecttlwly* «l4.i« 

th« n»;n«lala9 i l ssosaea ««hlblt«a aoa-«l ialf l^aat s s a • £ £ • -

9t9* Ttw 3X0091 6 X iO yim the bett apealf ls aoMtaiaotlcMi 

with nnaxltu'n asa effeat of 7«<I2S« i^4.1tt 9SO«« 7 jc U) sliiOHed 

leas t 83« effeats ( •7 .S02) . 

4 . s u a Plant height 

1t>e pereats v^hlte ?tadh«pur« Svsye, OoQcek tose l sod 

Keliqwir Lotsel exhibited highly s i i j n l f l a i t mtd Teiveo ilege 

•honed s inol f l saat pos i t ive gsa e f f e s t s , nh l l e Hlgae Dorla 

and <3axe Loaal echltalted highly s ionl f loaat negative gae 

e f f e a t s . Anoats these^ White "^adhepuH and iilgne Dorla had 

the 'naacl.Tttm pos i t ive (7»ee9} and negative («««7S) goa e f feats , 

respectively* The xeaelolog three parents were ooo* 

s lqa l f l saa t for U'-elr gaa effeats* 

t b t e l i6« i l ead i8 asosses whltalted s lgn l i laaat 

po<iltlve» slcjalflsaot negative and cioa»-algAlfl;Mnt saa e f teats« 

respeatlvely* The axosses 4 x 8 <iad 3 x 4 showed the mmtXmM 

eae effeats of 19.422 and -i7*4994 towacds pos i t ive and 

iMgatlve dlreatloos^ cespeatlvely* 

the pareat<i *Harya« lalapur Loaal, Taiwan Haga aud 

Pusa Kraotl showed hlqhly s lgnlf laant pos i t ive gaa effeats* 

The re^nalolog four and two pereats e«hlliltsd s lgi^fl^aot 
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fMgoitud* of gs* eff«3ts v«ci<id fxoa "<6*0S« iGmgm h^s^l) to 

4.19 (̂ âlMpur Losal). 

Total 11« iO «ia 24 3S099W mitihltmS •iQoiflaMit 

po^itl^»»9 signifisMit iiii9«tlve moA muBt^igukttzmkt »9% 

efteats* cwip«3t4«ely. The S9« oifoats vaagod b»t«iMn 

« 7 1 0 (6 X 9) mod U.20 (7 x 8 ) . 

Hiito itodhapuxl oKbibitad highly alt^alUsMit 

positive 9a« «£f«3t9 of 0«60« while T«iv«a 1M9« (0.37) ana 

Piw* Rh«ir«v (*0«34) showad nocrativ* highly •i.^aifioait go* 

• f fos t s . Ramaiaiiig 9«v«a parents voce oo-j^igaiCLaMt io 

tl-.oir goa af iosta • 

Iho osoaaes 1 x • (0*88)« 1 x 10 (0*eS)* 4 x 9 

(0«74} and 6 x 7 (0*798) •chxhitod wi^oiflaaat positive 99a 

•ff«9t«« while atomnm 9 x 8 (•0.92) , 4 x 8 («C.78S), 6 x 9 

(•l«C49) and 7 X 10 (•i*3l3) showed negative sigoifioant 

• sa effeats . The xenniaiag 37 scoeset exhlMted oon* 

8igaifi:saat e sae f feo te . 

4.S.4.7 m^^ n «^?9ft^fyf ^ t ^ y p<>f p^f^i 

The parents* l i i ite i«drApii£i (0«7ft7) doct i alapir 

Lo:3al(0*683) axhiblted highly s ign i f i sAt goa effects* 

while Oare Looal («0*S39), Taiwaa Naga < •0.789} eoA Rwa 

Bhairav (-0.587) showed siijaifiaiMit tteg^tive goa effoats. 
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ga« «f feats (T«bl« 3 3 ) . 

fiight« 9ix and 3i ssoanm mshlhAtmi poslt iv* 

9lgol£l3«lt« negative s lgoif la^at «o<9 aao-«igiilf4;3ttit A9A 

e££«3t8« vBipestiireXy. Tt»« mtgoitua* of e s * •ff«ate» waxUid 

fsoa «3,'f32 (« X t ) t o 3.S73 <i x 6) (tsaM« 3 4 ) . 

4 . 5 . 4 . 8 ft^yr g 4 ^ 

t1t« T»not9 ?tel«piir IA3«1 (0.210) «nd Pits* fcraatl 

(0 .193) Mhllaitad highly s i q a l f i a w t po0ltiip» go* •ff«3ts« 

While filgoa tJorle (-0.266) md a^tcm 1A3«1 ( « 0 . 3 2 9 ) •tmirti 

highly s lgnlf laaat a«9«tl«tt ga« effeats « nm^alaLm « i» 

pezeotit wese noa-^l^alflasat l a the ir gae effeate* 

The axoraes 2 x 3 (0.541) eoA 3 x IC (0.6S2) wDl* 

b4t«a pos i t ive s iQiaflaMt e s e e f feats , i ihl le 3 x 8 C-O.609) 

stMwedl aegative sirpaifiaaat sae e f f e a t s . The sensioiog 42 

lee tieie ooo-eloraifiadat i n the ir sae ef f e a t s . 

n^ree peneats a*Riely ^H 13S (7 .933) , :'.«l«pur L^tel 

(29 ,61) end m s e Kre.itl (18.626) (schlbited highly s l g a l t l a « i t 

pos i t ive ga« ef f ea t s . Five «iad two permits showed Mglily 

sigoificssot negative aod ooa-sl^aif iasat gae effeats# 

respeat lvely . 
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Dotal 13« 16 aad 16 9C089mB •chJJbit«d poaltlva 

ef£*9t3i, swpoot iwly* tt)« 93« •ff^sta vttxl«3 from •SS.SM 

( 6 « 9) to 62.22 C2 « 9 ) . 

TiM ttiA |M£ttatn . «Hlillsit«6 highlv » i g a i i i s « i t 

po9itlv» mod tmqAtXv 99* •ftttsts • 1t^ «9« • ! t e s t s vajtiMd 

ffOm • 2 * ^ 4 itOqii* Corl«) to 2*904 (T«lMa lift?*) . 

Total 16« 13 ma 16 3S0M«v nhPwd voal t iv* uligAi^ 

fl3«at# aegotlwt s i^oi i lsMit moA a«>a<-«iQaltl9«at as* •i[£«9ts« 

nsapeotlvaly* the 08« «<i«ata raogad twtw—o •J.06S ( 2 x 6 ) 

muS 2.976 (2 3S, 9 ) . 

Total fotts^ thSM mni thrm puoaats showwS h i ; ^ y 

9 l ^ l f l 3 « a t po9itlA>a« hlcrhly • ivU.f l^nit aogatlve M^ HGMI* 

sJL<]Blfi3«it 99« eff«9t0# nffTxtcrtivaly* TIMI 93a effoots 

iMci«a ftoa «2*SCt ( T a i « ^ ii*i«} to 1«90« C'^alapar Xiosal). 

Total U« 9 aoA 22 afosaaa ai&hlbitaei aJL9aifl3«ttt 

po9itiv«i# •A<(?ai£laaat nagatlva and ooo-aigalflsaiit asa af ia* 

3t8» caifiestivaly. Tha asa aJfast ipaxlad twom -4•316 

( 6 X 9} to 3*0C <6 ^ 10) . 

Vottr paxaots (ittn«ly« lil^M Oorl* ("O.SSi)* Oa£« 

Local (-0«621)« ^ x y a (-0.198) <iad Muia Bhalxav (-0*36) 
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stlOA* «I41« thcM p«£«at« •baw«d bAQhiy «igal£l9At poiltliP* 

tt)« aiKWi 1 x 2 ahPnai wigmk^amit A«9«kAi» vaft 

• f £«at«, Will i* tour 9XQmmm a«aBly« i « S , 2 x S « 4 « t «id 

7 « 10 itbiteAt^a s iga l i l 9« i t p o t l t l w saA • f t es ta * t lw 

f i l t l i i l i n j 40 8X<ai««i « •<• MO» • i g o l f i a « t for 89« effaota* 

liiAta Madh«pttrl(0.01M)» Higiia Sorla (0«0237) and 

0*sa tAaal CO«019») aKhihitad M o M y a lgal£ ia« i t poaitiwa 

faa •€iaata* wfeila four aad thsaa paxaata ahawaa aagt iwa 

ali^mlflaaat and ooa-al^^^alflaaat gaa affaata« xaapaativaly* 

t a t a i T» 12 «ad 2ii aioasat «Kl)ll34tad al^alf lsaot 

P99ktx^m0 a lgolf lsaat aag&tlva aad aaaHilgalflaant worn 

affaat«« svrpastivaly* Tl>a aaa affaata aariaiS £wom •0«01'S6 

(3 X 4) tt> 0.0696 C2 X 7 ) , 

thm vcmA9 aaii«Xy# CbkA Loaal (•0«4S«)« 9im* 

Kfaot l (•0*474) and Rtaa Bbaitav («0«49S) i h l b l t a d l aagAtlaa 

alf jalf iaaat goa af feata, uh l la t i l i i ta !4a<!h«pttxl (0«S4S)« 

ta<|xaTH»rla (0,812) aad f^lapur lAaal (0«40) aha%«d» paalU.vi 

a lgal f isaat gaa afCasta* Ttoa waaalntng fear pacaata 

aa»»al/ialfi7«at far tha i r gs* affaata* 



195 

•ffft3tii# xviiNi9tiiw&y* tl>« tsft • f ina ls vwe&ad fson «S«4M 

CS x 71 to 4»6VS| (4 ai « ) • 

Pmtm^ "m i3S« (SoScidc lAsfti and vasm Kemti. shoiitA 

h l ^ ^ T «i9ai i i9«at i»3i.ti.«» «a« e f tests, vhl lo l l l^ t« ^'>adh«|uil« 

BiQBft m r l % T«iv«a iN9« u d tiis« BtMlrw «Ki)iiit.tiaa M9«tiiMi 

t i igMy «i£ial£l9At ga* • f fasts* Btaaintag thsee paemts 

•lioiPWdi aott-«|piii4a«fit go* •i£«atJi • 

tiDtai iS« • moA 22 acwsMi mh^hitai pM4t4«« 

• i 9 i l £ l a * a t # iMaQfttliMi «AgQlfisant «a<S iKnuNtiqiaititaaot «3« 

e f ^ 3 t « * tiMi aa* affi^st^ notgcdi taatwai «C«(Mn2 ( 7 « • ! 

aaa C«iSU (S Ji t o ) . 

43.4 .M A^F*^f «tff? ,yt4<i^ Ptr UttU 

9 1 K «)a iottr fwDints •haima a«9atlva a ^ poaitlna 

h i ^ X y 9 i^ i l f l a«a t 99« a i faats , caspeatlvely. Ttea ga* • ! £ • 

• a t v«Klad tcoa «0.732 (Talii«ii iM9«) to 0*8(0 <ft i l ta 

Twalvtt a«aa««i aichilaitafi atipitfittattt ttagatl^m aaa 

tt€f«ati9 i a «S«iisaa 4iiw3«io(i,irt^41e 16 m& i t acaaaw st̂ owad 

IK^ i t i im sigolfiaiBit «adi ii«>-«iQal£ia«it aa* effeata* 

at i imly* 1te« aa* a f iaa t vaxiad icom - U T i S ( 1 x 2 } to 

4««S1 f i x 4 } * 
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4.S.4.1t BIT ^ t W Wffî l̂ft Of ^mV 

Sl̂  US 10317) AoA Mft ttiaijraT (0.3M} mMhkttA hL^bXr 

slqaiflsMit po«i.ti.̂ p* 99* •Hm9k»0 nfciltt £!«• «isd two paxvnts 

•ttowad aagatln* aigaiii^AMt «|S uoa-sigfllfisaiit 9a« •tittata* 

eavpeatively* 

•941 «ff«at9« whil* M 3xo«««» •haM«d «4gaifia«*ait negativ* 

•9« affeats* asflaiaiog i t 8JBO«9«9 ^nd l̂MUd •^^••Iqnillawt 

«9ft effeats* tfMi •»» •ffitsta ipaKl«a tjs»m «3*SS« (1 ji 2} to 

1*«U ( 2 x 7 ) . 

r&'ti* p«c«at7 ««:^ showed Mghly sigaXilMCit impi^iwi 

99« ia 4«iiMd dinat ioa «ad highly sigaiii^Hot positliM gsa 

• f teats* Tfm 93* ef£«7t8 ««xiod fxon «0*3f4 CMipM Oocl«) 

to 0*286 (TaHMa Mftg*)* 

jtiLnetMi) 9Jea«««t «Krii%dt«d aig^lilmat ii«9*tive aa* 

«ffe9t« In d«iiir«d direaticm, irtiAla 21 an«»M tfbowcd positiipa 

•igaifiaMBit as* afHeats. Viva acoasa* aOULtaitad ooo-

ffigaifiaaat aa« affasts* The soi* effaats xaogadi INMHMi 

«̂ 1«74« (4 a 7) «ad 1*169 (7 x 9)* 

4*s*4*it ffst?^ l̂̂ r^fWT 1^}W4 ŝftBly# 4«> g ^ ^ twn^w 

faar pareatt aaaalr* tiigaa fiaria* <Sasa L03al« nn U§ 

«ad flarya •chitAtad aag«*ti«a higliir aioalii^aat 99* affaata 
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vdjriod ilDtil «0.11GS CKMPM OOX1«) t o 0, i098 (I»tti9« r r « i U } . 

• f f«3t» l a d«9lC8d aix«9tioa# nhi l* 20 3So«8«a •clObltfid 

posltiip* « i 9 a l t i s « t tSA •f£«9«i* a«Rifiiiila9 tour vgammt 

•O.UiS C« X t ) «Bd 0.40S0 ( 2 at ! ) • 

Alx 9«£«at« jS4ir«i^, SurfM» OcOzsk lOs^U '̂!«l«Vltr X<93«1* 

h i ^ I r ^i<?iilfi>3«it 99* AffK^ts* AAmOniAcj four paemt* 

•ff4BQtii vttrlfld from •l.fTTS ( l t iU« Hadh^mtcL) to i*OiS« 

^ixt««i 9X09«esi «Kl)ibit«d 9o«it4«» 9i(golf i:3«it «aA 

• f ftt3t9# mi l l* 19 9100909 9t>igii«fl m&9tItX-m •Itjnilllkrtmt •aft 

• f fe9t9« paui^«ea 9ixm^9m inai99t«3 QO»-fli;ifi4fi9Mlfc tNMk 

• f feat9* it»« saa «ff«3t9 jsttogatf b»tii«eo *2*47S (2 « l/0| 

and 2«023 (S Ji 7 ) . 

^• ' •««3^ a>dttaAaq waqT a o n f at in driad f m A f 

K«l«SXtr loa«I (O.TSfi), T«klwaa Naq* <0,902}» 9ii9* |tr«BUtO*62«) 
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«a4 FII9* Bli«ir«v (0.383) tbibit^fl po«itl«« hl^ttly ai9kl2i^ 

9mk% 9941 «ffeats* «Mi« crnaialiig ionr pajpstxts showad 

aegati^Ftt higlily s igolt isMt «3« •ffesrti« 

Tw«otyooe scoMses «»chifa4t«d pcMi4t4v« 9lgAlfl3«Eit 

• 9 * •fteots* wtOle iS 3xnM4M fllwiMa oHI^tlv* slgBtitOTut sa* 

•ff«3t«. nine srossM ladl3«it«a aoo—tgalflaftot ea* •f i«3t«. 

Tl>« «3« e££<»st?i Yttri«d ftoa • i .MiS (3 « 10) to 2.0S32tS X 8 ) . 

tAa«l f 2.4XS) and *;*4 i3S (C^(i») mttthxtmH poattl^ highly 

•igolfisMit <33« effest** rour «»d theos 9«veat« aham^ 

tt#9*ti«« t^l i iy slgaifichittt nod! mta^igaU-k^at ga^ «Cf«3t9* 

inc^ p<>9tJL ii@ l y • 

n«««tt 9to9»m wMtait«a pMltlip* si<3ni£i3aiiit ssa 

mtimstMg iAil« 21 sconses shcMhS nogAtive sAgolCAaaiit «9« 

•ff«9t«i* neao&iOtt̂  U 9m«ts«» iiidl3at«3 aoa-tfi^tiflamt 

•9tt •fl«3t«* ^ ^ 8J« o€£d3t irita:l«3 team •3.1728 (4 « 8} to 

3«2S47 ( 3 x 4 ) . 

9m vimilts of ths iiiheclt«030 of 28 <ia«Ilt«t4v» 

3li«roatot8 studiod ia two asoasat of biliiioi aa^^iy* 9ii*A 

Purple ^Tlawtor x Kxl«ta« K«ti (asoas x) «od AM* l̂ cp&o 

Sluatar x it^ito r̂ âdhap&d (asoa* u^) «m jiitiiMmrt telon« 



198 

rtm ^«r»9teis of pac««t«« r.# BĈ  Cf̂  « do:aliî Lat 

panwit) mtA ••9C«i9«ti<aa £r«qtt«asi«« of Hxautypla al^Moa ia 

Fj aad ^ Ct^ « x«9«Mi«< parwit) AM pcwftatad ia Tabl« 43 

for acoM X «id T«bte 44 for oroos xx« mpoatlvoXy* tho 

•ipootod fnquorisios of fMootypio •esrtgaUxKi bMod oo ttm 

•mimmaa fr-oaotypla ratio* ttw oalsuXatod :̂ hl«i«qua«s valuos 

and ttta&r pxolitfKlllty voJuoa t fuspootlwa dogxaaa of fWiO» 

dom ioaiaatian ttm gooOamm of f i t of otaiorfod fxeciuaasiaa 

to tho «i«tt?t«a rtttios woro soofuuid for ••gfc dtimrmstme* i t a 

8«9c«9«tioa ratios olitaiaad for tfiffasant aharaatoss aaa 

•a ttodar* 

Vttaa nirpla 23a*tar (9P^) had pirpfto piQ'aeatation 

oa nala aton^ n/tmim» Kcialna Kati (XK) aad liiita Madhamci 

inn} had uBiiont gssM colour of :naia at«a« Iha w^ and BĈ  

had parpla pigmaatatioo oa aiafta atam in both tha asoaaaa. 

ilMOotypia aagcao^tioa obiervacS for thia diaiaatar 

$mW2 •^ BS2* •homd a gaadawa of f i t to i62i»4 «aa i t ! 

ratioa of parpla v» ggaani raapaativaly i s axoaa ! • I t 

iadiaatad that pirpie fAg^nwit^tioa oa mala a t ^ iavoivaa 

aatloa of four ganaa^ ia aeoaa X* 

Xa aeoaa xx« Wj aad B^ ahoaad a goodoaaa of f i t 

to 4St4t aad SfS ratioa of pacpla m gtmaa pig<Qaat*»tion oa 

raaia atanw raipaotivaly. Xt xavaalad that 9ttrj>Xa pî jreaa*-

tatioa oa mla mum iamUrm tha astion of thxaa gmum Aa 
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9tOS9 ZZ« 

tfw FFC h«d furptle pi }meat<itJLoQ oa botaalM** 

«^«t««i YTK Mid in b«a imlioxn&y gr«ea. Pheaotypis segx»9»» 

tion oter^rwd for tfcla ::li«r»3t«r ia Fj ma BĈ « 9liaw«d • 

«QoaiiM« pf f i t to 4Stl9 4Hid StS ratios of puxplo vm gsMa* 

tmp&ytX^m^r ^ '̂>tli tt>e ocovaea. i t iadi3«t«S t ^ iawXvv-

noat of Vticm 9«ioa for thiM aik*r«9ter in both th* swammmBm 

Itoo PTC had pirple ftignaiitAtioa Ott ndarlb of bwol 

loof* «^xil« KK hi4 uoifornay gsmm midrib la aroo* I . lta«» 

Aotypla •«9r«9<»tioo oteervod ior %hl* stiocootor la r^ '^ 

B^, 9hov«d « 90odiiaos of f i t to 4St 19 «aa 3tS r«tlos of 

puxpl« m gcooa 3olour«tioa of aldrib of lM9«i io«f« x«o» 

peatl'foiy* i t ttnm^lmd tho laiiolTwnoBt of thcoo 9«M» i»r 

purple pignntAtiaa of IM»«1 lo«f f«iarlb la awom X* 

rtm PPi hAd purplo ba96l le«f v«i^« tHiiXo KK AUS 

1^ h«d tMifom 9r«oa boioi lo«f viia* VtMootyptia aogiw* 

9«tioft obi«r9«d for this i^mrmatmr ia Fj Mid BĈ  •bo—d • 

goodii«i9 of f i t to 162194 «od itS r«tlo«« mp»9tlt«&y of 

parpio w «r«Hi Immf w ia soiour of b^«l Im^t la acosa 1* 

I t iadl9»t«d tl)At four 9«afl0 goipocaod tbo parplo soloura-

t ioo of bMol Xoi*f v&ia ia aroo* ! • 
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Xa 3Siw« II0 r^ ma 9 ^ 9bmm6 41 goodacM of £it 

t0 ViUod 45ti9 mnA )sS« l«ii«9tJLiF«ly of purpla v« gj 

3o3«uxttti4Ki oa !>w«l im*i w i n . i t SVWM1«S tlucwi 

for pirplo aolourAtxoa on btii«l, Io»f VOIA te QXOM XX* 

^•«*S Pianieat^tloQ on b>»^ laaf t^tloio 

ttio H>2 had piirplo pl'^noAtAUoo oa bw«X Xo«f 

poUolo, whllo KK h«4 ualfoxm gnwa hm*X Xoftf yotiolio* 

Fj and »:^ flrl»3Wed « gooilmoe of filt to 4Sti9 Add 3iS r^iov, 

xwpostivoly Of ptttplo i» 9C0»a aoXoaxatioa of bwol Xo«| 

pet ioio . xt vnoalod XaifoXvtaatit of thsos 9 « M « «»r pufplo 

pi9«Mrti«itioa of bM«X loof peuolo Xa mnm X* 

4 •6,6 TtertAa^ loaf UtaUm aol̂ atir 

nio PP7 boS vittpim pA^amtotioa 00 tomiaaX Umi 

Immhi^^ iihlio VK *oa wi h^ Uttifoni 9S«aa toctadUMl lo«f 

loniaa* A aogMgatioa ti^tXm of i4Til09 oaS StU of patpim 

«» groea loaf laoiiiia ffhowaa a ijoodiMiiw of f i t ia 7^ **^ ^ « 

nopootx^^y ia both oxoaao*. xt iadloafeod tho aatXoa of 

four 9«aiM foe tor.t)iaal loaf XaaXaa pnsplo aoloiir Ift 

tooth 9Xt}a9«9« 

Tho PP7 had purple pî iaaat̂ t̂xaa oa tosniaal loaf 

n^dtoi, uhllo KT had ualfocm gcoaa t«mLaaX loaf aldclb. 

A 9«gfogatloo ratXoa of U7iU>9 aad S i l l of focplo w gsmm 
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imcniAaAl imm£ maelh 9hamA • 90odM*s of f i t in r^ « d 

9:^0 nmptatl^mly^ l% tm^mmlmi •atiotk of four 9«BMI tor 

piirplo -niasih of tonaia*! Immi la atoM ! • 

^•«** T^rtataal 1—f î.1a aolottr 

Tlw pre had purplo p4r|aMitatioa oa fwi ina l laaf 

vain, whilo KK aitf W'l h«d oniformqcaao taxnliMilL laof 

s«gx«9«tioii in Fj «id B î •hawaa « goodM** af 

f i t to U7tlOt •oa S i U f»tio of viixpte w gnmn, f«Bp»» 

atinoly la 9Som» ! • I t ladlsatad «9Uoa of four ««aai for 

pucpla soiottvfttioa of tttftila«l laaf v«la la 9tamm ! • 

Xa «caM 1X0 phmaotrv^ mmgxmjiitlon xatlo* of 4Sii9 

moA 3 IS 9))oiMd « goodaMs of f i t la Fj <»ad »:̂ « fiaip«atl«>Bly. 

I t sovGAlad tb« «9tloo of thcaa ^taas for puxpls oolauxatloa 

of toratloal la«f ^vola* 

l!tia P^ had staxpio pigaiaat«tloa oa tamlaal te«f 

potlol«« bat la KK.lt um tialform gsaaa* Ttva a«igs«gatloa 

r«tloa of 4Stl9 aoS 9iS srowad a good a— of f i t la Fj oad 

Ĉ̂ l* zaspaatlvttly for mtfA» va gcoaa patloXa aolour of 

t«rflqia«X Xa«f • i t caipaalad aatloa of tbssa 9«ttM ior ttola 

obaraator la utomw Z* 
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TtMi VP2 haA parr>l« anS KK had uoltoxis gtwm P«ai» 

8«1 aolodir o£ tJmme* Wj aad ^ stoiMd « qooiam9 of £4t 

to tho so^pe^iitioa ratlod of 189167 dad 7t9 purple IMI Qcvea* 

c«»po9tiv«ly. I t Indidstod «3tloa of four gooM, for ttiAs 

9b*r«ot«r io 9S099 ! • 

Tbo P92 b«d 9iiriM<* 3«l9K« «ltli« XK had imlioci g 

aalysc, Vj and B ĵ at̂ owod a goodMaa of f i t to the Ft4»io-> 

typia aegsag^tioa ratios of 4Sil» aed l iS puspl«f va 9iPaao« 

reapasrtively* Xt revealed the aatloa of thraa genes for 

purp&a colour of flower saXyx lo acoas s* 

4*d«13 P|ogiBotati>oa oa jaetAl of floeer 

ihe 1»P7 had purple aolour petals, vhUe KK hiril 

white oolour petals. A sagxegation ratio of 169s«7 and 7tt 

purple v9 irtilte petals la Fj and BSj* c«>P«3tl-9«ly showed a 

goodness of f i t* Zt IndlTated astloa of lour geiiss for 

purple oolour of petals la asoss I* 

The PP:: had purple petal Uaea* «h41e KK bsd uhlte 

petal l laas . r2 and »2^ shotted a goodness of f i t to the 

segregatloa r^U.os of 169<d7 a ^ 7t9 purple vs ehlte Petal 

lines» xenpeatlvely* Xt revealed the estien of four geaes 
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for p«t«i lUm pui3il« QOSJOUC 4a 9SD99 I « 

4«*«^« Pttbegjcoae « d tlioai on ttedlael of adwor 

UMI PP* bad pibio:}«a3« on vat.mU utoUo Rr bad 

«b»«ci3« of pttbos3«)^ oa Fttdlaol* Fj itiid BCj •txmtl m 

900dB««« of f i t to eitlTS «ad i t lS ratio of psmma^e ^9 

•tMCsao Of pttli899«tt9e* x«9po9tiirely« I t iadisototS tho «stioa 

of ioyir 9mm for presoase of pabofoaaoa on pedisal la arora I. 

Xli aro«« 1%, t l ioas aco pr«8«at oo padiool 1A NH 

•ofl i t was alxiaa^e ia fPZ, Fj aoA BĈ  •agsaaatian stioifad 

a <90odaMa of f i t to i9Si6i miA 9$1 c>»tAo of ptmnmim m 

ahBooae of thom« tmptss^tkrAr* Xt ravaaioa tba a o k m of 

four qmum for pz«««aao of thoaa on padiaal of £toiror ia 

sroaa XZ« 

4.«.1<; ftibagaoaaa and thorn on flotier aalvx 

I s axoas x, P9^ had pataasaanaa* iiliila KK had alaaaaaa 

of pubassaosa on fXoimr salvac* F^ «id B^ sasxegation 

abowad a goedaaaa of f i t to i47ti09 and S i i i rutlo of 

pKoaaaaa ^m ahaaaaa of valwiaansa on aiAyac of flowar^ taa* 

paatX'valT* Xt ladXsatad tha aatloa of four ganaa for pnaiaaaa 

of piba»aaM3e ia 9«1KK of ftoner in aroaa i . 

In acoaa xx# ^'^ had pxaaanâ ^ of tlioca on v^Xyot, of 

flewar, abila i t via aisaaot in PPS» F̂  M̂id ^ ahoaad a 

goodaa9« of f i t to i95t6i aod 9t7 ratio* raapaati^ly for 
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Ptmmasm m 4dmmai» of l^hoia. i t iodi^tttacS tlut m^stxca o i 

four ««iM> ior ptmmaam of t t o n oa aaliK of t lowr la 

anMii XX* 

ttio Pi^ twid 9iicplo 9isbi@30(u« oa psdisol sad salgot 

of ilmmxt td^ilo FK li«d iOmmkiatt of pul»s3«a :̂i« on flofol 

pests . Tte «09r@9«tioii cwtio of S4tli0 mad l iS ahdiHid « 

9oodiio9« of f i t 4a 2̂ "^ ^^* eaipoQtivoXy ior pacpXo w 

9mta pabKf)30aci«« Xi iadi3«teti Aatloii of ttitmtt q&mm i sr 

purple 9>loiir of pttb«t3«a3« oa tlor*! p^rts ia aiomt x* 

nia Pt»::« r>r ^^a wi t<^ pttrpla* ^caaa md l i i ita 

fxttit 3olour» raspeatliioly. Purple colour ««§ doolaaat 

over both gcmm «acl irtiito solour ot fjcoit os oxhibltad la 

Fĵ  Of both 8UM909* Them WAS ae 9agjpig«tioii la ŝ ĵ  

9aa»r«tloa of both Qmasm for fa i l t aoXour «8 «XX plaoks 

•howod parplo aoloac fmlet la arossot x and XX* 

TotrigeoXs rcttio of i29 purpJLetX27 grosa *aA S 

PttcpletXl greoa 9l.ow«d • goodaoM of f i t ia î^̂  ^*^ ^ ^ 

r)e9p«9ti^»«il7. Xt i o ^ ^ t e a tho opticatiaa of <MM bMia* oaa 

iahibitory and «n» «ati-4ahibltory «>fl«>l»r«M»t«cy gaacB for 

thi«i 3har«3ter* 

Xa sroas XX # 94^c)i»^«tlou ratio of 495 pucflai CL 

vhito «adl 9 pixplet? v t i ta showed a goodaois of f i t la Fj 
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and 9^2* nnpcatiMeiy* IhiM avgqmts ftbm iamlw>eaBat of 

two dupi.l3«t«« aam iohibltoxy and oa» lotl-iaMhttony 9«lM 

for fctiit 3ol<Mr#tloa. 

Xtm PP; haa piarrto fruit otaXk« v^il* iCK iMd gsMi 

9t«2le« l^rple colour wî a <teala«at oimc <i<««a «• obsdnwl 

la r^« All BĈ  ^laiitP had pvirple fcult s^alk* tli* xtttio 

of 129 viirpletl27 grmmk «*ad S furpletll Qtmrnik shoved a 

^oodaeaa o i f i t la F2 aad aCj* Totsaooola ratio navealod 

000 lM9i3« ana iahihltcMCy aad two aati«'ial)ib4toxy aoinpio^ 

matttary goies for this al^aca:^»r la oisoaa X. 

TNB PPC had puxpla aoiour,«|3Ho lac had 91 

aAl̂ as Of f n i t . F^ lodicî atedl pucpla to bo dda&afr<̂  ooor 

qcaeti Snait ^aluot* BĴ  iMid a l l purple salyss solour. f j 

oaf Bi^ showad a ^oodaaas of f i t to tha xntios o i 129 

pundot 12t 9x0011 d«id S ruxplet 11 groao* naapaotivoly. thio 

indlsatofi the astloa of four gaooa for aalyac aeloar of 

Imit* 

Tho PP^20 fxuita vera £ouad ia alustocs ,wh41o m 

Md aooaluatacodl foiitioQ* F^ «id 33^ shouad oeg^luatwpad 

fcuitlag. irtio rtttlo of 61 aoaaluatort ITS 3lust04' «uid 1 

iluatortlS 3lu9tor shdMod « goodaaaa of f i t ia W2 aad BSg* 



207 

awpKoti^iely* I t lad4a«tCK3 fiour gmam £or thia abaraater* 

«*«*2i fttbagaeoae and thorn co f r u i t mtmXk 

mm n»c had |!iaiss3«a3«£ on fsii4t • t a l k * i f t i l l * lOt 

h9& Ahfieatse of pibt«3«nae« r« «ai BC. pi«Rt8 had fttlMtsMMM 

oa tJ>«i.r fCttJLt ataJk* 7t» •a9i«9«itlaii s^^tlo of 27t37 aai 

i tV sliowad goodiMis of f i t i a ^2 '̂"^ ^ ' i—f>aatl'»»iy for 

prfis<Mn:3« ^ a^«na« of pabas^enaa oo f a i i t ataUt* ItsUi 

ivttgg«9ta tba i^atloo of tksm oomfimmaatAtr gmam Sot tliia 

sisaraatar to asoaa x* 

Zd aneiaa zz« KM liaa ptataBaa of ttiocn oa txult 

jitaXk* whlla I t was abBant la PP3« F^ mad Ba^ t;«»S pronaaaa 

of tlojEA oit fiotlt a ta lk , tita aa9iiE!9<stioa catio of ^ S 

pra»» i t i€ l aiataas^ aiaS 9 pfaaaattt ab@«aaa off thoxa oa f f u i t 

at«4]c ohdKjsa 4 ^oQ^mMm of f i t iu F^ aiid s:^# SliRmKitiiraly. 

I t ai»g@iiat«d tlie «3tioa of £o(u« g«iatift &&^ aoatft4 of thla 

t r a i t &a acaai? x i * 

^ • « * ^ ftabasaaaae *^a& thorn oa f r u i t aaliss 

rtm vpfz aad KK t)«d pcasaaaa aaa afaaaaaa o f ptitao* 

ssaaaa oa fsuit aely>c« ceapaatlmily* r^ «ad KT̂ ^ tMaA p«a!iaaaa 

of putoesiscâ :® aa f s d t salyjs lo a^aes i « P^ aad BZ^ atiowad 

a goodl»ee« of f i t to 14? pse^easei iC9 î seaoaa <i(^ 5 pc«^aaaaa 

11 Abeaaar of XKlsm^&asi^i oa fintit aalyas* saepaatl^mly* f%l9 

awigastaC the aatUsa of Rwr -Jeaew for t M a afcaraaftar Itt 
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2tt 3C09S zz# fP^ aaS im had «tai«(i3« and ptmmKam 

of thorn oa fsuit 3«lyic# r«8po3U.̂ io2y« F^ and BĈ  plmta 

h«d pc<M«n90 of thoai on tmtt 3«lya(» 1h« sogxogaticKi 

ratios of 19% priPoaaotCi Atxonao and 9 pxoiOAoot? absonao 

Of t h o a oa fxult sal^K abowid a goodftOM of f i t la Fj *̂''' 

B^# roBpaatiimiy. I t xovaalod tho astloa of four gmmm 

for this aboraatwr* 

71c PPC had pirple sa2ourod pubasscaao GKS> stalk aod 

soXyac of £nkit# «^41o FT h«d iibsiaao ot pitaMsoaao. F. aod 

BŜ  plants had fuzplc aoIoucetS pubrssooao la axooa I . 

sc9C«Kr«tioo ia Fj and 8̂ :2 '̂ >oM«d ^oodMos of f i t to tho 

ratios of 3 purploi i ^raan <Mxd 1 pusploti qxoso* rsspeotli* 

^voly• I t suo<i«st«d that purple aolour of pitbasaoaoa oa stalk 

«ad salyac of fw4t was 'jo^mmmA rof a s las lo doisla«at ^ono* 

HIO %̂N and PFe had pcasaoao ana ansonse of thosa 

oa sta% petiole aod \viarLb» vmv6:3tkmlr* w^ «od n̂ ^ had 

thorax oa a l l the^o p&cts* F̂  and ni2 evhowad a Qooda«ss 

Of £lt to tho so^rsqatloa ratios! i9S psossooo* dl abvoaao 

aad 9 prssoaoot 7 «b«̂ fin30 of thorn oa a l l abovo parts« 

rojipestlvoly* i t suggested the astloa of four gsoes tor 

presaoos of thora on stoo^ petiole aod addrib ia asoss 1S« 
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t ^ Mn mii5 PPZ ĥ a p£«0«aae maA *lirwflr of tJhoca 

OS X««i if«ia« roBpeaUfxely. r^ muA m:^ pUots h«d ttoom om 

prss«iid«ti39 abtMiso ai»S 3 p w w « i l AbRoeî e of ttx»:& 

OS lottf ««4ii stioiioeS 90odaeM of f i t ill F̂  audi ft^# «ipKrti'-

iioly« tlils iadl3«t«3 thm immA^^m^rnkt of iour goiies ior 

thOrOS OA lOdf 'MidMI* 

ttio s»P:; ti«ji «tto»g«»toci ixylt«,«r4Xo «i iMia xnuad 

fsiiltft. Fî  «ad &:̂  mtsama «iO(»<9flttod fsuiisfli. F2 dtvS BZ^ 

segce^Afeiao itiai^itoa « 90odae«« ^f tL% to 99 elou9«tt«ai aS 

temm «ad 3 oloogotoai S eouod ior fzuit •h«|i»» leoopootlvoly. 

Zt tviealodi th« astioa of thsmm 9«ao ior this dbaraatcr* 
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CHAPTER - V 

IDlI^CS^S^lId)^ 



In^covrvHit of pcv3du9tl«lty in aoy asop d«p«adli 

oo tim «Ki9t«iia« of <3«Mitl3 ««ci«ticm for ttut a«(ilx«d tnaitsf* 

AttOik bttsla v«xl«liiI4ty •tttdl«i on dlffocvot ̂ aostttohaqlatX 

And ffiilt 3l>«x«9t«ri •<« of iiirasa»« ut i l i ty for fttxtbor 

tftpsn i • l i i i of bciaj«l« f^«»r«l «io£lc«»ca h«vo xopostod t:y )cLd 

viQOur for yloid «ad ylold aontritmtiiK? txalts la tocftajal* 

A ttexDimh uaderfltioaiAg of tt)0 o^uirL And aagjutudo of 

dlffonsiit typos of ^900 «3tloti« idoatifioAtJuoik of potoatlAl 

pa toots «od ososfles for fAilt eiuality Aleog «itli yioXd axo 

voxy irqpoctaat. f!owrfor* yoxy fow or saaoty xoports vUst 

00 goootlo* Of fcult <itt«Ilty pocttoiotosa io briai«X« lb« 

sociffufior** pcofecoocNi doponds upoa tl)« <iit«llt«tl«» atioro* 

9 t o n liico 3olour« iihap« «IK9 thoaao on o<*ly»« Tho Xnowlo^o 

of tlw pattern of k^tmcLUasm of thoso '^•li.tAtivo ah«ro» 

a t e n in «l«o iiqport«f^ to liopcovo aooaumnxn oa^optAoact ood 

m»£lKOt pc«feKona«9 of fxialts of potootlol aultivocs and 

hybdds la brinjol* tttcoe diffoeant oxporliwitfl «»io 

a«rrl«d out to tnoet the aold otojoatlvan • 

Ifhc :sat;ot:4«l utlllsod In tho ottidy aonolotod of 

76 gonotypes aolXeatod fsora dlffocoot ^eo^costilaul jEvglaos 

within Zodlo (Toble ! ) • mdouo plant oontKyloglaal «ad 

fcult paconatoxs WOJDO xoaosdad along with fruit ylold* To 

quantify th& vorlatlooit* dlftecoat goootla poraaiBtors 
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woikma out «t |t)«aotypti9 m « • ! ! m ^oaotynLa Uvels mt 

•A^ Of th4M« 3hft£«3t«n • Ml i s fividwit Icon T«ble 2« tfc« 

ipASiAtloa ««i hiQlily aigalf43«iit Cor *1I ttw iS trait* 

ir attidy. 

di^Mrvity of goootio vacifttioa iodiaatoS 

fe^ the lii<ibor qwwt/pia aoeffiaioat of irttdAtioo 

MM tha highaot ia saaa of oiifdbar of fxuits per pXaot 

followed tof ffuit yield per plaat. Howaver* fcoit daiptity 

aad day* to floaar inaca foiaad to ba the oliaveataca viMh 

laaat ^aoetypis aoaf Ciaiaot of i»ariatiaa «a ao«>arad to the 

otbar t^acaatar** All tha otttar aharaotors aKhibitad gaâ >» 

typls aoaffioiant ot vaclatioii in tita raoga of f .SS (oiuAiar 

of prlrnaxy braoahas) to 45* 14 <8aad aeigfit par fsoit)* I t 

tl)tt« iodit^etaiS tha prasanse of raaMaably gooA artouot of 

9eaatia nariatioa for diffaraot ^torpliologidal Aod f m i t 

aharastasa in tha mifttaxial atudiafl (Talala 3)« 

tbm emoaat of giaaOiJ variation alone will not 

give nu3h iafortaitioa to tha Ixraeder uolaaia i t i s sapple-

anotad lAth tha haritahilitjf astinatat «hioh gî pes a new are 

of the hadtabla portion of tha total wiriation* Tha 

9aaotyVi3 aoaffiaieot of variatloa (€^^) along with hacita* 

b i l i t y awtiaafta aould pcoihkia a better pistura of tha aeaount 

Of gaaatio ad̂ &̂naa to be a^paatedl bf fhanotypio aalaotion 

(Burton as»d tm'maa^ i9S3). i t nay be noted here theft 

broad aanea harltabllity aatimi^as ware fiouaA betwaaa 4S«S% 

Cprlnarf brai»î ia«} aad t7.06 par aasrit ( f m i t weight) la tha 

pra»eat ia^Mstigation. 
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furthBr* ia oster to hwm • 9lmu pca^atA^'Ai^tr of 

tho biwidiaig ^uhm, latanaaUoa wr«ly on bodttfa&XAty i« 

Just Aa^ttfflsiaat* Johtmoa s^ j^» (^SS) imSiaatod that 

h«xlt*bill«y Aa soajuaatioa with goaatia dX^rmtsm i» ass* 

•ff«oti¥« Mid z«U«blo ia pc«dl9tiA9 ttio coBuJtt «nd tho 

•ff«9t of fielaotloa* Thes«IN9£«« l»Oid 9«a9« iHtcltAbllJkty 

r̂alMNi would bo ;ioxo "woinlmitti «>d ooofol ttbtm oaaofmiod 

bf higb gmmi/^9 9«ia* I t aigr ^ «octli«hllo to i«atJlaa hem 

thot <9«a»ti3 odviA^e ov«r 'ooAa voriad team t t i i (tniilt d«i0lty) 

to llA*ia i^r 9«it (aiiater o£ iMito por plant) la tlio pr«9«it 

•tudy. 

ItiQli oc^ oaaoi^piiod br >)l^ ottlaiftow of hocito* 

hUUty ma gmamtLtt odvoooe o ^ r ammk (% ) voco oteorvesS foe 

,—ifcor of f t t i t s per plant* fxult yiold por pUnt aft3 

woJkiht por f suit* ut i lo nodarato astii«ta» of 9^ 

bf hiî h he t i ta^ l i ty and hl«b aaaotia alvanoa wmgm tomd ia 

oaaa of fxuit vaigbt aad fxait laogrtb (Tobla 3)* Xt indiaabad 

that 9lnplm oelastioa ykU, ba offaativa for tba ii^cowot^ait 

of aisô ia traits* Si^^tilar obsarvistioaa aeca x^ortad lay 

Praa«d aas tsr^/kmr* Clf74) for aefflbar of saads par fwit* 

Patar aad <?ia9l) (i974) for aiaatorial pari{««tar« wai^lit «ad 

aunroiar of fruits ia brlajal# '^ithra mA 9mr C1976) for f ia i t 

aaiqrht* oarbar of fcuita aad fcuit yiald par pUat* SioQb 

aad ftiagb ( i980b} for fruit ylald aaa aur̂ Mr of fruitr aad 

Cbftdha aa3 <%idbtt i l t t i ) far fruit yiald« autibor of fruita 

aad fmi t «•i9^t ia bciajal* 
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failltr ^tOxtm wn found to b» «i903i«fc«d with high ««a«U8 

•Av«a3tt« i t mv ^ iof«rr«d th«t bgr aad 1«B9«* tb«i« 

ah«r«3t*r9 went under tfe« cioatsal of «ddlt4vo typo of 9ono 

•9t4eo« oa 9lnil«r AIMIOQÎ , tho 9li«cost«rs tf^ore hJLQto 

hodtoMlity v«lu« 4» ipso3i«tod %Atfe low 9«aBtl9 odiPKiao 

o*a bo pco»tt-'iod to bo gov»sa«d iff aoti«^ddi.tl¥« gemm ^otloo 

or to tho pc«ootits« Of hliQt) goootyplo oaidraaMnt iatorastioo* 

This wa Aiidls«todl la roipost of d«ys to fXowerioc; «i»d fxuit 

4«aaiAty,«h4iro t))« hl^h hodtotaillty «M0 ooupilcd witli low 

9«Mti3 «3v«a30 ovor !«OMU *3h«dho oad Sidtiu C1M3)« 

mi«^kh«r mai -̂ iogh (1983) Ohodho «ad Pwtl ( i9M) and fttsbn 

Aod Hishro < lt90b) r«|»ct«(3 » l ^ l o r liiodAiKP £or doys to 

tiowctc • Zu kJtm emmlaiAg ^utotatmis md^jputa gov* ;aod«j;«to 

to t4J9h hotltoSaiXity aod aodor^tc a^tiiaetcs of goootlo «d««a30 

ovos: no«a rovo&I«d Ui«t £<(«soo«bXy gcxKi p«ogr«aro 3«A bo 

«dhiev«S ia rospeat of aMuraotosa Xijes ploat lieia^t* plmt 

spread* pri.raft<y !ta«a9hot* 8oaoo£«xy biC6U3)Mi$# icuJlt o4rth« 

otolk lodgtb of fxult* Had thiakaois m»& »—plaj quality 

iad^c tbxough soleatioo* F4«hr« «ad ^1i»ltr« CiMOb) raportod 

•isQiXar <ri3««rvsatioiis for pl^ot hoi^^* wuitbor of bc«ik;;ftit:o 

•od fcuit 9iJctr<* viAlm »iic»ii«tt^ «od 9m (1974) ntportod high 

l^oritobiiiiy ôd h i ^ geootio «dv«a3^ for 90Bd «t^gt;t por 

fn i i t ood dod t|}i9kaoi9» 

'•^•^ ;^?prel<ftiot|g 

Fntit yiold i s « 3oapJl»fi troit jcosuitiog iaom thm 
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latmspUy of vttrtcius (vlatee! i^rrttolo^s^ii taa fcult 

atexs* the tfwo^ation ^taalysi* la quite ia»«fttl to tiader-

•t«id the iaterrelatlonehlp of « eoi^lw tre l t l ike yield 

with I l«e8 gonipUm ahe^eatece eo thet 

•eSestioo etcetegiei sea be ahellted out esiag iodireet 

eel^etioo for th«ee leee 99aplm eisosieted ^er«9t«s9 tor 

eatieving cj^iae i s fa i i t y ie ld . emot^vLs eone le t i e* 

pcoviAms «i eetioete of inhenat tfisoaietioe between geeei 

aoatroiiiag «irr two ahereoteci.. tiease* i t ie of qtmtttms 

•i^aifi^Aase oaS 3«a be effeativeXy used ia fogauletiaq 

•ffestitpe 9eleatioa ealMnies* The vheuotyfiia eai genotyvis 

eorxeletioa soeffisieots wera WO£)̂ KI out for 15 ftivcmatetm 

i^th e view to uadexstiod the seletiooetdp between eaqr teo 

steereaters fTeble 4)« 

Fceit yield per pleat iadiaet«i3 the higl»ee% 

9ifiaifi^ettt pi3«itii>e aerceletioa with aandMr of fsuite per 

pleat folOoweS toy fzuit length end fruit weight* Siai ler 

obiervetioas were repscted toy ^iogh ead ^iogh (1961) eaA ft* 

end '̂ Jiexua<3en) (i980}# A etroi^ p o a i t i ^ «eeo3i«tioa 

betweao the otufltwr of fxuite ead fruit yield per pleat hei 

been ceportedi by naoy wodeeca (Sri<«eiit««e ead S4ftar.«a» JL973«f 

*)ia9h aad ifKodpuri* 1974 y niremeth eal M»* lf74f Siuha* 

1983f Shedho ead Peul« 19849 :<fhernie JUJIL*' ^ ' ^ ' Mishre 

«a<S Hl«hre« 1990ef Kmner £^ jj^.^ 199Cf ajaahewe gj^ jij^.* 1969 

4uid eieiaer ^ jŷ «» 1990)• The irarieties heviOf̂  triaitin&n 

ausitoer of tntits per pleat ece 7«aerelly Obe«reit to ha high 
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yi«ld«C9« mtrtoet of tmXtB per pl«nt hmBi •Aaalfl9«at posi* 

ttiPi «t«03i4itioii with fml t length tsat iieg«tlv« aiaolfisaiit 

Mr«03i«tl(Mi with fciULt 9ietl) «ii9 noa-elgalilaaiit a«9«tl«« 

W903i«tio(i with fnalt we^ht. rntit insight h«dl pottitiw* 

t i ^ l y ii9aifi9ittt aonviatlon with fsiait laogth Md fni i t 

gict l i . It migfjestfi that optieu*^ 9is« of th« f w i t th«t XB, 

ia t«rB0 of i«Q9tli« cM̂ Eth and waî î t of fntit i s to IMI 

aonsidosad for iii3r««i«l oBfllMr of fxuita par plant* Si^sllas 

c^sservatiocia vaco oarliar mportad taf Clfcadtka «id "̂ idtaiC 1961) 

aod Dhaafchar ma ^ i a ^ (1983). 

further* tha fcaapiiig ^ a l i t y lafiaK abowaJ aigni^ 

liaaat ae^ti^w a»aosiMtixxk «fith fsuit yield, fruit weight* 

ixuit Xe<i9th «»ad fxuit 9iftb« Xt vavaal^d that aiqultaaaoiia 

l!^n»^;e!J«at ia >»0pia^ «n»ality of fsuit oould taa poattibla 

With iaareoa* la riald m Ijcnmv ^Taluat of l̂ aapiiig quality 

lm§m i9 dasirabla <{uality of fxuit ia bdnjal* The otbsr 

ifliportaBt <riality paraMtezv wexe ata2?e leo^tt^ aad fxuit 

daa^ity whiah ahowad! apptoaltiilm ponitiiw aad aagativa 

aanotsiatioa «lth fxuit yield* «a»poat4mly* while riad thiflit-> 

MMW aad eeed wai^^t P»r fxuit had weA poaitiva aaaosiatioo 

with fxuit yield* Zt vugciasti that eiXttltAoaoua iflvaovemeat 

of yield alo.iq with xedteaad ataUc la.^th of fxuit aadt aieed 

waiî ht per fxuit aod ioareaiad fxuit de^iaity tmgf be difficult 

due to tmdenirabla aaaositttioo of thaae traits with fxuit 

yield* Kî eRwth aad nao (4974) xepoxt^ that riad thidkaeaa 

wtm aegatively oorralated with fxuit yield M^ile 'y>lk <«Eid 



fcmt yittid and ottntwr of soads p«r fai l t* t ^ « o mm ao 

pubUsltcS vaportii oo f«m«Uiiiig fnalt ^« ix ty pwMi«t«» la 

d « ^ to fldwer •d.lbltod sAgniflsAot positive «B903l«tioo 

«lt^ «®ed v^ight per fsult AOd aoa-«lqolfl3«»t taut poeltlvs 

»sso::l«tlo(i nith d u l t dmmiitfm dad thî kuMM* kMiftloo 

<9tt«ilty liid«c# sesoadAsy bfttoahe* aaA plant bol^ht « h l ^ 

w«fO o£ hl4^Ar oa^^aitttde* nissiiimrly, thoxo IMP «ppco3i«mo 

•oount of a«9«tlvB owoalatioa betWMa diys to flower «id 

fr«lt W3i,(3ht# fcttlt length aad fn i l t girtli* CMdh* «ttS 

^idho (1983} xopoxtod a«9Atlvo slgiilil^Mit «iso3l«tloa 

TmtiiMa OAit^mt of days to fl£»t h«evo9t oafi fa t l t l«agth« 

wMlo 9R«usgtk«r Hod '^•is^Yi (I9e3} ofiaenpoS iiAgatl^e al^nlfl* 

oiot «»«o?lAtloa b&tiM«a doya to 50 pear saat flowcsHagr aid 

f m l t ImnQ^* 

Plant hatgfct slomd 0i^alfl3«it posltlna m9< 

t loa lAth pl«at spcaad* p^Trnxy braost^o* «i)d stalk lezigth 

of fntlt* Similarly* pl«>at spraad OKiilbltad aifjalfloait 

posltlvo awoslatloa with pcitaary teaaal^oi* soaoadaqr 

bca»oh^ aad fsult weight* DhaOkhar «nd Slagb (1961} 

rttpr>rtod algal fl:MK»t poaltlw* aorrelotloa cetwaari piaort̂  

h«l9t)t aad fs&retoBe of licaaslHiB la aomal oiop of briajal* 
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Ttm atalk hmikh of fxuit «KhU]4fc«d sjbgB&fXâ nt 

poKitii9« aM03i,«tioa «Ath pciaiMEy braaalMMi* Unit i«i^3t 

•na fni i t length, i t xevttato t^«t gwotypM vith raSttsva 

•talk l9ugth of fxuit «l)i9i) i s ono of tiio 9i«U«y fe^tm— 

Of fsuit la )>gtoJol« 3«i bo Md witli «o ^ M m a 9imm o i 

f m i t . 

ftimiUrly, f«dtt3O0 loagth of i m l t wil l teoxotPO 

doositr of ffuAt m m^mat^a hf siqaifjLaaat a«9«ti«D oi»o«> 

si^tioo tetvoeo tti«9o two sT^iraatosi* AppcesiAblo ptsolti^w 

«atf tt«9«t49e Qonreli^tiao of dad th lJta— with ixiilt gifth «ad 

fcult 3«09th* ffttpoativsly miggofts thot xoduooS fruit 

letygth mA iascecied feuit gleth mra «i903l«tod mth Imroiooi 

dad th4:0ca«»9 of fcuit ia todajol* Tbm m—A notobt poc 

f n i l t hod 9i^iifi9«at positiwo OMoal^^ioa %Ath fxttlt Qicth 

«ad triad thiakoots. thus* fodikatioa ia ••ad weight wi l l ba 

po*«ibl« oloog With tho optXsmn trait 9i£th «ad xiad thi^k-

aaoii for impeoifad fxalt ^«Xitr« iabUahad roporta oa iatac*i» 

rvlatiOQshiin «r«»o<j thoio fxuit ^ a l i t y parsfenvterB dod ifith 

other ylaat snrssholo^sal stmraaton «ra aot avaiiabio. 

Froeeot fiadioTS najr* thosafoso* ba oaefal ia aolaatioa of 

g«oot7pe« for it̂ aprovaS fruit ^lualitT ia brlaj«3L« 

Othor positi^w sigaifiaaat ai»o9iatiaa« iadioatad 

br pciaftry braaahas with otalk iangth of in i i t aad •eooodary 

bcaaahat with fxuit d«o»ity« while a«g*tive si^alfiaait 

aasosiatiooi cavoalad by pcLiaarf braosbes with fxuit deasit]r 
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•aA 9tA iMl9ht par fcuit and ••aoodaxy br«ii9h«a with fruit 

Icagtli* 11» al»v« ote«rv«tloaa r«Tro«l«d tr«t 9i:«ilt<ta«otui 

iinpsowamt of f imt quality PMxmnmtmtm IXkm mtrnXk Imtglkh 

of fAait« fxuit dioositsr aod xiafl thi::dca«i9« keeping qu«litT 

iatf«K of fnt i t «aei sotd weight p»r fcuit miy pcMio proinloni 

i « bf^rtiaq pxoQXwva* duo to sattplmt iatorvelationohip bot* 

tMWt ttoovo ^KAToatoxs «Kl other pl«ot oorphologisftl «fid icuit 

3h«r*3t«rs in bciajol* 

Though 90Cxel«tiOQ «i»«ly»is iadiaatot tho «r903i«tioa 

p«ttera of the soopoamt tracts lAth fruit yield* tl;«y mia^hf 

r«prw«at the ovorall iaflucnso of « pActisuXar trait oa fruit 

yioid rather thio psovLdiari s«sso and of test £el«tinaehip« 

Itie path ewilyeit «• eu^gestaS ty Devey end U» (1979) helps 

to nwolY* theee aorseletiaos farther eaS throve «ose l i f^ t 

Oft the wejr ia uh l^ the aompoaeat treite iatereot to laflu« 

eftoe fmi t yield «^iah «aebl«i the bre^tere to epesif isel ly 

identify iopoteat sonpaaeot traits of fruit yield* Path 

•aalyeie was therefore* implied for aonputiag the direot ead 

iodireot effectte of oDrphologiaal* fruit traits aqd fruit 

quality reliAed parasootere ^mmrnvtA at geaotyi^a le^fol oa 

f rait yield* Wtom Table S« i t i s obaterMid that ntt^ber of 

fruits per plaat# fxuit leagth aacS £Mlt ««lc|bt hf*d. '^igoi-

fiaaat p3<iltiye ^rrelatioos with ftuit yield but their 

direst ef teat oa yxeld was oegllgiblo. I'.ovmvfi^, days to 
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ilowijcw pxlMttsy braatabes aafl stAlk length of foait «chi.-> 

bitvd hl9h pcMltlv* d i n s t •!feats on fsult yield folloifit 

Iqr vHktftmc of ixttjlt end £lad thldka«e» ia thet eeder of 

iRVocteaae. fcult weigiit* f iui t leogtti ma i m i t 9lrth 

fBdhlblted hiigh ae9«tive dl<«»9t ef feats aa f cult yield 

folloeed hf keepiagi qiielltr iaA«K« pittat bel^ht* eeaottdexy 

bma3tM88« fxult deofflty «nd pleat einreflA* 

iMiteser of fmlts sootsibuted to fni i t yield 

ladlxeetly thcou^b deye to flover aod fsuit teagtb. pxult 

weight* fruit length ea<̂  fruit girth eKhlblted nexlfeim 

aegetliw dlreat ef£»3t9 on fruit yteld. The ladlreat 

aaotrllatttioae of fxult wel(?ht throufjAi fruit Itni^th, f m l t 

^icth ead »telle leac^th of fruit woe posltl^^ end «ppre» 

aleble <m fruit y ie ld . Slnllerly. Indleeat aoatxl^(itloo 

Of fruit length wee poe^tl^e through deys to flower Aoi 

fruit weight on fruit y ie ld . 

Itiough the dl iest effeat of deye to flower wee 

MHiatt« ou fruit yie2d« the lodlreat Mwlmuia aoatrlbutioa 

of ouober o i fnilte« aeed vielght per f m l t end fcitlt 

weight iMe okmmsmd throu^ d«yB to flower on fcult y ie ld . 

Si^aitilerlyf lodiroat aoatrxbutloos of fruit dasislty* fruit 

glrth# xiacS thl^cae*^ eoS fruit weight wee tnadniim 

thixxt^ pdmery brea^'«i oa fcult y ie ld . 

Sli«il«rlv» Indlreat mmfi^mrn isontrxnittna of 

deya to floifer thsomh oiâ iyber of frulte« fntlt ]U»i'ith« 
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§mA% glxth, s t i lk l«figth o i £nilt and s««fi ii«ii^H P^r 

ixult * i s 9i^«ia«tiv« of th9 It^mxtmasm o i tr4« %fk% 

Thtt a«9««i«« vlgatiiidaitt awrM2«tioii of 1c«epltt9 

Ott fSHi t ^ ^ ^ . 

tcLiXfttloo of a«y« to fioifor aod pî mary br4Hi::iti439 ««4MI 

mMiima on fmilt yioSjd* |{GW««»r« «pi»xo^«bl« ioaiirost 

aaatci>lMtiaa of ieakt wi^t, fntit leiKith and fcult 9irth 

mi^ppts tts« inportitfkso oi ai^ive traits in JaDpjen̂ es:4nt 

Of yioM JA briaj«l« 

'ihm tmiOasl #f£«9t tsws appx^ea^^^^ (0«4Sa9)« 

Tfĉ i A«443«t«id tt:«t tho weUMLllty in f £Ult yioia v«i not 

ttttly msaoantvA bf the traits 3oa^iac£«d for path aaalv»i»« 

irNitwta ^ j^« ( i tas) otaaonpal %ho hlghast dlxvst off oat 

Of loaf ae«a, iiunlber of br»i3h4<» ^9d mtmm tieight on fxiilt 

yioia JA l^lajal, lAtilo Hlattra m^ fU«tira (1990«} cepoet«9 

thaft iJCiiĴ ta por plant* ftitlt ^ i^rt a»S t̂ an^^^a r«r plaat 

wuem tha ^mat In^portaot sdiaroartesi 90ot£llsutia<7 to^AWSm 

TkmMm 

Siat^. aod ^in^. i iSfii) cerott«KS <Slrc9t effort 

Of fxiiit dia^Mttac and nunOsor of f ciil»i par laraadh oo f n i t 

yield* itf̂ ox̂ aa SAoba Ci963} found rmMltmt^ dlooat affast 
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Of tmvamr of f niit*# fxiiit 2«o9th Ana aimtaKocooao r«tio 

oa fxuit yloia . But the 9tiidl«i of ntMmm ^ d^. (i»«S) 

shoMoA fsttlt outalier to be tho most Itaportcot dlxoot 

tdlMtor to fruit ylold. tr^lvoi *ad Bftpi (1989b) 

«Mil«d tho dtiiost of €o9t of mirabor of f cuXt* per plant* 

answer of Itreasties* pl«aat boi^lit «a»dl fat i t w«J.gtt la 

Mttsmnaian oster oa fruit ylold. Mucaiwr of fcult^i PM: 

plMit hod a6g«tl«e loaixost offeot througli f n d t loagth oai 

fruit fielght oa f m l t ylold* rn>»t tho AMCogolug aissuMlatt. 

I t la ootoblo thot dlzo3t and ladlntsit ooatrlbutloa* of 

90ispoaeat shor&storwt <Slffor ifixfely docoodlog oa tho m^t of 

geaotypes ooosiaeroS i»r fitudy* 

P«th eooXyela thuv revealo^ th«fc dlsoat aootilttttloo 

of doys to flower* pdmery br«£i3hO!9 «ad etalk l«agth of 

fruit woro of higher ^̂ iQ îltude oa fruit yield* howovos* 

lodlrest positive sootributlcaa of fruit wilQht* fruit loogth 

«ad fruit gilrth were eppr^sldble to of!^»3t yield* ttto 

dlso9t ma I s i d l r ^ :9oatritatttloa of d«yc to flower wtteo 

oi«onrad mwlQum oa fruit yield* 

(leaetla roletioaehlpe oaoog aultlvose 9«Q be laeo^ 

eared by slmilerity or dla8l?^l«(rity of eoy cwiatMur of 

queotltatlvo dhoreatece evsucaia;} th«t tho dlffocoaoio 

9^i«r«3ter» of g«»i»yr<w rofloat tho gea^ia tflvoafooso 
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of QOQotypefi* 9«a«tia x»l«tloa9hip aimig l««si« dambwr of 

g«noty7«i san bo sufli^xlvcd usioa naliaX«iiobl9 *9 t> atofci* 

•t i9B t o ploao fr.«aotypl3«Ily u ln l lor tfod thoraCaro 

pnr^ntaibly ga)oty>pi9«lly s ladlor aultlvosv ia gsoup* Tlwi* 

fomst ioa of <Sif fecont goDttp* dopowSs oo the vodoblliter 

pconcMit la t M c a t o n o l * 01£fO£<eat gsoupi fvoni audi) 3«to» 

<jorlm>^tioa paovido • • txoatnm for the eanpliiig of aul t l* 

vars for (jeoetio end pleat htm»ALtig etudiee* deoetio 

diveojeoso e^ov? aultlvecs have boea ehdva to be ueefttl 

for aaalyeie o f aultl^por voxiaMLlXty (oox s|^ j ^ . * 198S} «ad 

for the pc«3i3tioa of 'vedanate^ for eo^ae aheraot̂ sxr la F«j| aod 

eul^aequeot lab£0«dlo9 gtioeê iAJLOue < Sowen aod Feev* 1987 ) • 

The prioaipal obJNiTtivw of the present eK«r3U<ie vm t o 

09tln3Ate the niftiaitude of gmtetJis d ivers i ty vwm^mt i a 7S 

gouotyp^ b«9cif oa 1% pl«at lanrtHiolo-^^&l AaSi fxv^t 

rolater! 3hera3t«rs and n e l e ^ potential paseott for ft:icther 

s t u d i e s . H<^a^» data oa ^eA« s^Arasters lisre aubjosted to 

O^ aoalyei* (Haheleoflkia. ^ 3 6 ) . 

The masoitiide of Ô  velMee of o i l the paoeible 

p a i A of oodipacieoa bct%>eeo IS vedLctie> raogred from 2i«4as 

to 208D.369* sugqaetioi th« pseeeaae of m^im ^ariaisllAty 

i a ro^peat of the trait>« uoder iavestigiatioa* T!^sse 78 

<9«iOtype-ff ipe£<& ^soupeS ia 9«irea sltz^tert usln? T03her*e 

;Qot̂ od C A<r>« 19^2) ennployed <:)ia t i e *lahal«iobi8*9 q&vscAlXaeA 
2% diataoae (D I 3̂>alu«9* Th« oluator I ao^sotoitodi for m 

•* S9 cjoootypes Sollowed by 9lt»te£9 IX aod XXI vrt-kî ^ had 
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slwitttc* th4iit l«» I^* ^ «nfd ^ tia^lag tsm gvaotypoi In 

•«9li« Thtt 3lu«t«r '̂ Z Md « »iaol« 9«K>type. Hoiiwwir» 

th« qgaupim patt«nt iadl9«t«3 th«t any qmiot^rv^ <SMi 

dlff«c«nt q«oeiir«vl)la«I cvgions tmaAmi to fa l l ia th« 

•««• 3lu«t«r« Ttoi9 ota»ttrv«tiOR i« la litm «lit^ the 

obiarvatioas of T«ab« (i984)» IM t i l i^ l f led as Qoootypw 

Of ikilaj«l into i i«« 3]ti0to«i ba»«S OQ i6 afcoioatex*. 

*;1ISNI «aiS cS)«dh« (1986) coao^iils«d fiv« d int ing loxilio* 

SogitMa gwotipB la 39 vortatioi of Sdajol fay total yAold 

par pl«at aod aaTflter of d«ya to fljrat harve«t bMod oa 

fiatxogiyFti aad ladOK aoosa analyaxa* u a «ad sdvaotava 

(1$7S) npoxtod fiour aluataca fcooi 42 vadatlaa of tolajal« 

iflilio ••̂ logli aaa Psaaad (4991) seportod elgitt s l u i t o n bwad 

oa 12 a^araatacs f com •!« panonta aod thalr 15 W^9 la 

bdajal* 

Ooa of tha Ifppoxtaat objaatiwa of D analvaia Is 

to idaotlfy dlvocve aluatars and aalost ^aaotypai* fawa 

than for hybddiaattloa. iiora divaxaa tha paxaats «4thia 

a caaaaaabla r^agG, battar axa tha sTaaaae of lapso^fUiQ 

msoaooLs ^^araatajca uoder aoasldaratioa la the xaaultlag 

offapdag. Xt aar te caaallad t̂ «at la thla at»s3y« slustar 

mii^mr l aliish lasludatl S9 out of 7S ^oaotypaa ladlaatad 

the loaavt latra duster dlstaaaa 414*85) ahlla aluatar ^ 

havlag oaly tuo gaaotypas oKhibltad tha hlgt^aat latra-olastar 
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diataaae (2$«42}. diisfMi: annib«r ^ IMB «I«O vtctlcia^Jy 

divwxse fs>m ttie c«8t of t i« stixmtmm m •v^dant £xom i t * 

^mtv high Aat«r32tMit«r D v«l»09 • ]JD(»wlse« 3^u«t«i: IV 

th«t iaaliadfld g«aotys»0 K4ly«i»ur T̂  dod AISA ftjpiati. 40 w«li 

At^mmm tm^ o/Omram cSuvtMS 11 mA ^ wmtmfi mmt% la 

wmpbist of r«l«t4ve aiwmmi^ty tsom ttie oth«r sltMitaxs* rim 

high dX̂ MHCsity of aluntftr '^ satgp b« ttttdiKtcd to hJbgit yxoltf 

and i t9 eArliiic«« tihioh tusnad out to M UM nmjor 9aiitJdL<» 

taiitors ito the dl-vemlty ohveirvted ia tl^e nataelaJl tm daseorvaS 

lir ^idhtt dod ta)«dh« <i90B)» 8e:n»ad]y« th« £0x9^ dun to 

««lo9tiaa« hoth a«tes»l tad ajctlfiUilai •aJLootioa focaos 

aottld hiive iseaa the mmatm for this hi^h ditracsity. la 

r«»pa3t of aiu«t«c X̂ « the gaaotypes had h i ^ «<aliMi» for 

d«r* ^ fJovfiar* f m i t weight* faait girth aod loiiaat leaaping 

quality iadaKf iihish probably sausad i t to tia nosm dlntassa 

fron others* Iha h i ^ diTossity obaarvad ia raipa«it of 

t M aittat«r wx nay ba aa^nbaS to i t s lata fl^martng habit* 

lowat fai i t yiald, fruit aumbtsf« f ttiit tieight# 4*ad aaai 

waight in 3»npari9oa with th« rwt of tha «atsi«:a* 

Tha altiataxs diffiazad «4th caapast to thair jgfs f f 

parfor-fiMoa* h ^lomm looie «t T^bla 6 raatnla that tha 

3lttstet«i a^sailad ia rvrpast of diffai:aot aharaateca. crlaistar 

^ «a« aoat divame with «ary t4gh fxuit yiald par pl«at# 

aarlie«t iA days to flowar* hi-|hast ia fruit laogth âtil 
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•talk i«a9tto of fxult* Oviotypw ia 9lMit«r l̂ f i*i««» 

•«lt«d •atci«0 with 90od yi*ld« l*t« in tf«y* to Hoiiec* 

tii«3li«Bit £xait Wftiqht Mid £iult «lttti AQd loiMit in V̂ ««p» 

Aoo ^r«t«Utr iad«c« ^limtor XXI iii9lttd«a g9ao%yv9» «lth 

• •r ly flaMerJLa<i« 900^ ylold* not* nû nb̂ r of fcialta per 

pl««)it «ai! l o w i t stalk I«iigfth of fcialt«9SiMitor i'^ nqr 

thoci»ft>x«* be s«e|««dkid «§ iwofal «ouxatt of ^oaw for fnait 

voinht and qood >»«qpiti9 <iu«lifty iad«K» «ttlte aJUsstor liX 

i s giood Mourso o( hi^h f AU-t aumbsr «iad fidttaaf stalk lonoth 

Of f Ai l t . slustor r̂ l9 « good moursm of 9«aotTP«> foff 

r loia aod 30?!f>«3t plaat type (4*<;** liommt plaot r«4gt>t« 

plaat 9pi%«9# prlitwuy aod soooodacy brtfu£xt'«i)« lihllo 3l»» 

• t e r II l i A good soaeao for tiad thkSmmn «id need woigbt 

per f n i i t . OluatcMT 'AI «NM ^MMMoterisad «i lato io 

flavtiJig^ mth I4.gti fnilt denaity «id lanest aoad wel^t^ 

per fruit* 

Hinotypoi tflgna Dorla* <s«ro to:;«I« ^n 139* Siucya* 

^«X«.par lo3«I aod Talwia Maija fsom altnter I* Qoitak b»3«& 

fsom alustor II* Ri«a Kra.Ai. fxom alustor 1% ^9a ftualrav 

from 32u«t«r vi tfod ^t)ito '4adin«ipurl fxon seltistor v i i npro* 

•antlat/ ttvaHablo dlvoxnlty for pXaat »>xplK>logl9al« ^ad 

fruit rolatod quality pacan«tex» «om solootod for fiarthor 

study. Anoag thoso saleoted <j&ao^:fr»», '^^Imfur U>s«]L and 

Ookak IDCAI W9C« t^o natioual reoonotaadad inycowd wiri«tiiifS« 

uTile the r<»aftiaiag %ioro tNi popalar micletiss of difl^zvot 
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' • 3 fin^toa^ff ??'"?rtiitnii m^^^y m ffflt <HgU9ii 

rbm nsMi aiia of •quaxw du« to p<*x«its ¥• liylaisid 

wfli •iqatfifl«at for 4k9f to floiioz* f io i t yloia ptr plait# 

«i!^b»c of fa i i ts por |»I«it# pi«it b«ii9lKu pUiit •pre«S« 

••:!Ofia«ty br«oali«8, fxait wUaht* f xult ĴLrtli* f m i t 4«a(il.tar# 

Itoopiog <iit«Iitr tii<t» ekad tMJoMis* MMA v o l ^ t per fxuit# 

acy imttor (9S)« total stMwaU IK)* ortt^odibydcaKy |i-«iiols« 

total JiU9«xs# sodusiag nugaci «IMI SK-IMIO pwotoln C%l ladl)* 

otttia^ tho «Ki»t«i90 of o^QS&lX hotomsir iior ttie^o aliari^ 

atmtm lT«ibl« S ) . 

lafl»rMitJiOa oo Uw na^joe of v̂ AxyuLo? abiJLitjr 

a&d 9«ao offoarts iaflu«i3liii 4a9i»rt«it QlkU9»atM» i s ttsefliS, 

for th« foreatloa of appKopclate soleatloa tcdions* ttm 

ttotiitiiMim ability aflalysia nlvm aa iadlsatiofi rtg^AsAiag tlio 

varlaa9«i ««• to 03A iod 90^ iil;l9i) lopraBoot a xolatl^i* 

••MBgg Of a^itiipe plus aifditiv* M aA31tlim ( flxalalo) aad 

dooHfiaQoa phm oth^r aplatatla ef£03t8# rotpaatl'mly* Mbti^mx^ 

t^olaas* I t Itaa iiMn ^ o pcaatloo to «»• tfeaoe varltftoos 

aot^ooaata to iofor oo tlio oatnro of g«oo aotloa* la t!tm 

praffeat atudy* tlM v«riaa9«« da«> to ges%«cal aoi;6i;;ialag mAf^ 

l l t y (Q l̂ik) anS apsslfla oooblaiag ahiUty CncA) varo highly 

«i9alfl3aiit for a l l 22 aharastest o^gapt atom girth !«»•«• 

oaly <f3A aoô eMiaot vaa M<|hly algolila^Qt* tbAa ladlaataa 

that lioth ad^tl<«e ^od noo-Aaditlva gaao aartlosia ars 4;f»rtaat 

la th« aapt—lott of a l l tho aharasteiiai utad r̂ study «Ka«4Pt 
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tim pr«poi»deraa3« of «d flULve <jeiie «3tioo 1« ootB thmk aoa-

«<kSltive geoe aotloa it>r aJl ttoe dfe«xttat«£« aiiaept d«v>i to 

flavor* icoepjliiei quoUty indoK ood riiid thlakaoia m mvMOod 

toy tho higher nagaltiido of O0<w ^lonanse ovor r«ip»3tiiw ngii 

iNir4«aao9* AH thovo rev««l thot betecosi* aHia te OKpOLoitod 

for 9h«rft3tor» liko d«ys to flower* koopAog quality iodMK *mA 

rind thidkaoM to th« mmlmm «Kt«at# wlilU ogfirmi iia> 

hmteamxm aouia bo found for ah«x»aitox» oloo* 

itioo the voriotifoo so^eooont • fixod set* m la tho 

preoeat atudf* tho ¥0£ionao aonpononts do aot vpply to «qr 

riftadoa laatiiifi oQullllbnaim popalotloo* Mosoover* ia a ssop 

l lko tadaiol* It la doubtful wh(rU»r ouah roadom agbiari 

populotiOQ ovor •Ostod* Hoaoo* tho appsooah uood horo h«0 

boon to aoctsidor tho t i t of portnta uood ou tho roioroaoo m 

woU m tho iofocoaoo populotloo obout uhi:^ aoaolisBioas «ro 

Ut bo druMo. PredlotobUlty r«itio ww uoxkod out for o i l 

tho 22 aharostoc* m p»r Mkor (1978}. tho olooor this sotio 

i s to uaity* tho giootor tho pflndiatiifaillty boiod oa goaoral 

ooMblaiog ^sHlty oloao* tt« psrformanao of • •iagle<»9»0HNi 

progony o«a bo afoquotoly pcodlotod baood on tho QQA of foots 

of pAi&alk» If tho ĈA sjoott stluoro Is aot slgaif4o«ot« tioueiror* 

ia tho proseot study, tho sg^ laoaa squafo IMS obsonpad to bo 

hi>3hly sigalfiasot for o i l oharaotort ffco^pt stoni gixth* HMO, 

prodiatability rotio (aoor to ualty) wi l l iadio«to highor 

xolo of oddlti^o of foots ia tho iMtoxial uodor siuady «id 
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iii3«*v»jBi« raUi«r tt\m psrfcirmatio* of t^ hmmi on goa •<<•-> 

9t8 of p«x«at«« out of • total of 22 (*i«c«3ttt»« i8 

9h«r«3t«si €Khibited pfftdista^Ilty r«t&o ae«n»r to tuUty 

(i«e,« abovtt C*79)« Tt«e pnAlatabklity ratio for t l ^ «•» 

aaialir; aAi«r«9ten aaraoly* da/« to fl0W«r« fntit yield* riad 

thi:Auim« «ad koepla? quality iodaK wm Imm thm^ 0«7S 

indlaatiiiar a hlghar rola of iK>i>»adk5it4vo 9eoe aatloo la tha 

«Kpras9laii of thesa dharastexs* 

Patil and J^hlada (l>eS) obsarvifl qtm&tmr Infor* 

taaoe of adklltlva gaaatlo van«iaa for fnUt girth and fAiit 

and aoa*«ddltlva af feats for plaat apraaa and 

fxttlt yield baiafl oa praaiotabjlllty ratio la brlajal* I'lOw-

•«tar« both 02A and 30^ varlaooes warn highly aigalflaaat for 

a l l the aharac^ars la U'alr study* Ihay fujctber ooasluted 

that the sost etslklag adkiltlim gaoa aotloa for fruit girth* 

fruit wai^rt, plaat helciht* fruit laagth« immmr of primary 

aad aeaoQdaxy br«i3liaa aad yield par plant wai due to blgtoar 

<sc^ o«*r ^ ^ vasiaaae* iha pcaaeot nwults are la ganaral 

•^rwsmatkt with these flodlogs. 

^Itallarly* both adiltlva aid aoa»addlt4<9a g«aa 

aatlOQs have been oepocted §as different pl«at morpholo^laal 

and fxuit aharasters la tarlajal by earlier ttoOsmm (nidhu 

gj^ <^m0 19101 Joarder j|£ ji^., k96it Dixit si M** ^962t 

Salehuŝ sanoBB aad Al̂ n* i983t ^logh# i984t Oc>pla«th «M9 



231 

N«d4aa9«si« i986f KiMMr «od nm% 19091 Singh «iid ilit«l« i988f 

'Siaglt «ia K«ld«« 19e»i :a.«dh« 4iiid "̂ hMnMî  19891 Slagh «ld 

RI0 19901 «;«iMat SLJl*« i99if «iid hmtmie S& J|*« ^992). 

Tt»« diS9i«peii3i«« bflftv««i th« s)i0ttlt« in thm pemmat MA 

pcrrious •tudiflu ôAqht te te« la PArt to th« differanaiw la 

t« iUi» systanw «»v[iJPCNiaaat« «iid g«natyp@9 u««d» 

HMHP* Mm v«jey f«if JEivoxts on Um 9«MI 

•otloa of iaportant fxult quality tc«lt« la telaj«l Uk» 

•t«lle l«agth of fniit* fxuit daatlty* taaa^iao quality laa«c« 

rlad tMJIuw»« of fxult* siMd ««loht par fault* dcy atttar« 

total pl3«aol9« octlodihydxaay phaaols^ total suqan* 

racSusiaq sugae aofl axuda pa»tela soataot of fxuita* MA 

monm of tha atudlai daalla<9 ^tLth f cult quality* ^v&hm 

fl^ j]̂ « (1990a) xaportad both adflltlva «ad oo^tMtaAXtkvm q«aa 

affasts far total itiaaola at»d oxtho-dlbydcoKy pVe.Ao\s. mA 

^ n a C1991} obtaraaa hatt addltlva and dan4a«i9e 9^00 affa­

sts for dcy laattar aod pzotala acMiteiit of fxult la brlnjal* 

Xa qaoaral* adUtlva affaatta aaca playiaq major 

cole la tha mtfwm uloo of varloua plaat noxphologlaal* fcuit 

«ttcltautef9 4od quality calatad fcult aosafoaaats • liowavar» 

tha lapoctaooa of both types of gaaa affaata for tha aiwica* 

9taca Ilka days to flowar* fxult ylald aad saooadary t»caa*» 

ah«s aoS nubitaitlal oOii«addltlva affoots iar fruit quality 
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c«l.«t«d gofnpQiiettts IXkm k««piiiQ quAlity 4iid«c« dad th&gk* 

a«iii «ad octhodlhydxoicy xsMnolt iadl3«)t«a that Qoo»«a3jktlv» 

•fieat* «f«r» «l«o lapO£t«at mpmaLmXly t^hma ixuit ylald «aa 

ixttit quality mxm ooimiAmna togetliar* Thw* for yl«2d «ad 

tsttlt relatad qru«llty att£llut«8# both addltlim as wall av 

i»oapNkldi,tiva gene aatlooa wafia pJL4[fiAg «tual xol«* Aa • 

9isabl« poctioa of ganvtla variatioa MP aftSltl^w ia aatuea 

tor yiald «i w«ll m fsuit quality soiapaonats* gigoAliaactt 

laqpsovvt̂ ettt 9«o ba agtUbt̂ aa by adafptiag slovle 8«le9tloa 

pn>9«duren a u ^ ma ptdigrm itathchS la tba 8cqreg>^tiJ»n gmm^ 

rations. fff̂ o^mr* It would ««Nn oaly partial «Kplolt«(tioa 

of tho •cintia^ genotla vodiaso In tho Mitarlal studiad* 

Za thin 9aat«Kt# n»thodA Ilka resurraot aolostloa* dlal lal 

•olaotlva rnatlag (J«i««a» i9fO) «aa hftparaoital mplAng 

9yatami |HCD\flda bettor opportunity for solootloa* coaoffibl̂  

nation aad aoau^^latlcMi of doslcod gaaos* irt^ah holp la 

aKPlol%4i»q flxablo «M %ioll m ooa-tlMiabio typo of ^ana 

offoats (.^la^h £ i j |»« 1979)* Mi briajal Is a 9olf pcxllla&tad 

exop* i%9xmnt aaloatlon or ô ian dlal lal aaleatlva mating aca 

dif f icult to Implennent. In this 9ltu«tl«3a oultlplo siommm 

batwaan tho ptoiiislnq liqrbciai aa^^or pmimmiM mtf ba aaAa no 

that ra30iTaaln«tlon of daslraa allala oauld be c^po:;tad for 

ylald m wall m fruit quality in tha sutaaaiaoat voooc^atloas* 

Baaatfl on th««a aonsldeciatloiia, tha laodlflaA paaigwa i thoJ 

CBci;^ 1966) dppaara to ba aall sultad for ln«>xo9lag fruit 

yield m wall aa fruit quality* aaaldai thl0« alaabla 
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tmOi tbfou^ r^ hybrids. 

««c« dln^sgemt mtti r«9«cd to plant noxpliologlsAl* isult 

•ttcitttt** and fni i t <iu«iitf vel4^«S p«B*met«ci 4K3«pt 

pximscy braR3li«ft «ta9 ston gicth as rsi»saloa bgr ^iqbXy siqai* 

Haaat dlftenvMes baftmuu th« pacvuts (Table f >• Ainaog 

t^« paceots* f^tsa Bttalrav aad fkM^ U>3«1 «•»• th« hi'^Nfft 

in fcuit yield per plmt Colloiiad by ^xya and Malafmr lAsal 

(Table 11). tt^e pateet Aiaa Utairav (10) was the earliaet 

la d«y« to flower* hlqbevt io msntaer of fnd.te per plant* 

«aa total eu^ar soateot la fniit* vhl le i t tiaff lotfeet ia 

weight o£ fcuit aofl seed weiaht per fruit. (â ca)c Lo;:al (6) 

had the hicjhest n^using sugar sontei^ ia fa t l t aod Surya 

(8) tfas the taUoet* while Puaa Kcaati (9) had fclgheet 

pzitnaxy br^n^es. stem gicth ^ad plaat spread. 

with ragacd to fn&t uttdtetes* nelapiir losal C7) 

had the highest weight *a^ girth of fmit ,while Taiwaa mgm 

(a) had the highaet laogth of fmit* Hitb xvapeet to tlie 

fcttit quality paretetets* Higaa Oorla (2) eKhlbited the aa» 

jKi-Tiiiii seed weight per fsuit «od Idwett total pheaol aaateait 

ia fruit . Hadhapuri (1) had miiiteam fruit density 
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«ad dcr nitt«r aooteat of f niit« wl>il« bMt kottpiag <Zu«Uty 

iaam md dad thiJoMt* of fcult ««eo otoorvod la nH»US 

|4 )» Ibo paxont <3«x« L03«l O ) aboMM tho lowaat atalk 

length «nd ovithodlhydsoMir SAMOOI, while i t « « hl^h la 

9Xttde psotoia soatont ia faait (Table* 10 to 31 ) • 

Of th« 4S hybxid9# IS hytaclds xooosAad sl^aifi^ 

aaatly viiparlor ylOld ofvr hi^hor yloldlag pavonts, OdkA 

Loaal «ad v«Bi« ttialrav. itoae of tha oxoaaaa ««ia good agaaily 

for a l l tha dharastaxs aadar study thafc ls« fnalt yl^UI and 

fsa l t enaaiity vel«tad parvnetaxa* Aiaoag tha top IS hfbsitfi* 

4« t and 2 ofossaa «asa aaatxllutad tafli«H«liJCX.«adX»act» 

paxaata (p^y »a perfotmaaaa)« caape9ti.^«ly« i t iodiaatad 

that hi9h rar gf parfonaoaa la hybcids wai i—cliatw mtoaq 

9tommmt Impolviag ooa pacaat with high «id aaothar paxaat 

with law £2£ IS Perf orai»9a of ylald (l«a*« H JC L) • nowanar̂  

tha top two tffhtiOf aaaaly* 6 « 10 aad S ac ft wasa fxon both 

pacaat4 with hl(|h par s f parfoxmanaa aaaonfiaiiatS with high 

gaa affasta for ylald or other yield attributes • Similar 

otaiarvatloa vm reported by ^ingh ^ j | * (19B2) who opiaad 

that paxaata oaa be aaleoted oa the basla of new pariortaiaae 

for aoifla dharastaxa bat for othaxa^ pacaatal saotaioiag ability 

ahoald be dataxaaxMd* 

^'^ P«g 8M P»rloxwaaja of IS riighar yieldiag 

hybrids la xasp^at of yield attxibutas Md fxuit quality 
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hybrids e«rly la days to U€iw«ff £lv« hybdds t̂ lgb^r la 

ountier o£ fxu4t« p«r plmtf el^bt hybxlds highar 1A plMit 

b«i<}l)tf 9lx hybrids lilfihar la pl.«it «pxe«di two Iqrbcids 

vitli boft fsuit welo^tf tMD hybcLdff «ith batter fsuit 

l«[i9th» tbsM hybrid* with higNir fruit gictht Uv» hyiacids 

with hmt Itmpim <iu«lity iad«K la d««ir«3 dir«9tioa» eight 

hybrids with battar riad thidkaeisi oaa hybrid with battar 

dry nattarf two hybcite with aadaaad laval of total itia» 

aola, four hybrids with bait lawal of orthodihyScoxy phaaola 

ia da»ic«d diraatioQi thsaa hybrids with battar total sugar 

ooateot «id fi«a hybcida with bait laval of radaatav? sugaia 

(Tttbla S S ) . 

I t oaf ba aotafl hara that afvog thaaa* tha top 

thrao high yialdioq hybslds (6 x iO, S « a layS 3 Ji9} avhi-

bitad dasiiad kaaplag qaality lad«K« rlod thi^knass a«d 

orthodihydrcKy ihijol oontaat 1A fruit* Tha hybrid S « • 

h<td low aaad wal^ht par fotit* battar total augass aod 

ra^sia? au^acs oootacrtt ia fsuit* whila hybrid 6 x 10 

axhibitad battar raduoad laxral of totai sfcanols, hl^har 

total aod radusiag sugars sod battar onada psotaio oaotflnt 

ia fruit* Qa tha other h«Dd« tha hybrid 3 x 9 bad desired 

total phaool aooteat ind arude protaia aoateot ia fruit 

< Table 42) . 
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hirlNRl̂ d 9 x 4 if«i ••rly* v^4Ie hybrid 3 x 4 h«a b«tt«r malMr 

of ftaltm, plant vpsMa aad nfiaaatl ImtOi of total pl> îiola« 

tills iadi9ttt0it th«t tboxo ««• iqpKOi9«Aiaĉ  l a yloia aloo^ with 

•OMi ylelc! ottdlattoi «id fflUt qyoilty s«l«t«a poMMHtos:*, 

9lnttl.t«Mou«ly ia liyt>jnUI«« 

S«2*4 ftf^fffrlii 

P«t«co0ia i« a Anatlon of tmatmx of lool at vrttiali 

tho pitioatfl auny dl i fomit allolo* «nd ttio migoltiido «MI 

mm. dlcoakloa of tho aoo-iiAdlUiVi offosts itttliia or ba«woeii 

thoao lo3l la hy1>rid soaiiiaatioQV CJla3c»# 1983). Kotooasls 

hm baoa ouacMas fully aKploltad ia aavasftl allogar^oiaa 3x09** 

Hdwâ or* la autogaraenia oxop lilea bria jal* tfca poaaibUlty of 

Its 90(Baaf9l#l aKploltatioa la alao pra3tl3di3la baaauaa of 

floral biology aafl tha lu^stamx of aaada la « a ^ fni lt* I t ia 

Itoparatlva to l^vo prior iafortuitloa ^leut h@tQca«<»l9 for tha 

MaBtl tl3atic3o of pota^Aial avommtm vkiLslh 3«a be oicploll^k! 

£or socmmask^l aaa or oiter minelnikni f̂iataEa of iaolatlag 

traoi^ra^^l^'^ segreciaats la re::»a^dji4Atioa breadiai?. 'isay 

î rporta hm^m â paaaaA 00 hatacoaia for ylald am yield 

attdbates ia iv iaja l . howavor* virtually oo raport arista 

00 hotacoflia ia raspest of 3liara;3tari ralatad to fruit Quality* 

Za the pcaaaat study aa att^r^t «ai trade to astl^alo tlMi 
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•ct«i t of het«cooi^ for fni i t quality ptvmtmsa M ii»ll 

M cor fxult yl«3d and yield attdbats i* 

Znfor!B«tloa oa mintosr of sxossw •hoirliiB 

i l s M t li«tttro0ls o w r bwt pac«it« bettar pasant and lald 

pAcwit valuos for dlcfedent sliaraatocs Is glvm la Tabla SS* 

lts« aambor of sxoamm mttcmxag slgalflsaol: hata«oala oiwr add 

paraat lodlacfead th«t tha tsaquaaay aad a^altMda of hetaso» 

9l8 towacds d«il«ed dlcaotloa waea noxa ter oharaatajcs Uka 

days to floiiaL« fsult ylald, aunfaar of fxulta par plmkU 

plant bal^t« pl*Hkt spread* fxult %iaight# fruit lea^tli* 

fjcult 9lrth« dad thlJoMva* dcy aattar aoateat* orthodl-

hydsoay pliaaolR aod radualag migaxa oooteat la fruits* ttila 

lapUaa that laasaaia jia yliOd ia h/iadds oould ba attHtautad 

to hataooala f»r ylald aoâ cMMata Uka d«ya to flowar, anabmg 

of f cults par plaot« plmat hmk^ht, plaat spxaad« fruit aalgbt* 

f m l t leogtr aad fcttlt qkx%hm Prasaat rasulta ara la l laa 

mtli/j^iiaad aod lOll (1948)« *41shra C1961)« ratl l aid 

f^hlada (1984). 

Furthar* l^too^mmat ot quality ralatad 

9ters Ilka xlad thldkaass* dry aafetar, orthodlhydroacy xtwools 

«ad radtiolac; sugars la tiybclds raveals that siiaaltaiaaua 

ijapxovemBot o£ these ar'arastaa jould ba poasl^e with 

latfaase la yie ld. 

Oa the soatracy* tha pl«it aharaatacs Ilka primacy 

braaahes* sasoadary hr^nsAms, sta^ glcth aad staUc length 



Table 3 5 . The hybr ids showing s i g n i f i c a n t h e t e r o s i s f o r 22 
a b a r a a t e r s i n b r i n j a l -

S l . Charac ter 
n o . 

N6 .o£ c r o s s e s w i t h s i g n i f i ­
c a n t h e t e r o s i s o v e r 

Crosses 

TP BP MP 
Po- Ne- P o s i - N e - Po- Ne-
s i - g a - t i v e g a - s i - g a -
t i v e t i v e t i v e t i v e t i v e 
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3 4 5 6 8 

1 . Days t o 
f l o w e r 

5 23 3 37 

2 . F r u i t y i e l d / 
p l a n t 

15 2S> 4 

3 . No .o f f r u i t s / 
p l a n t 

4 . P l a n t h e i g l t 0 

43 

45 

C 19 

17 13 

5 . P l a n t spread 16 12 8 

1 4 1 1x8 , 1x10, 2x5 . 2x8 , 
2 x 1 0 , 3x4« 3 x 5 , 3 x 6 , 
3 x 7 , 3 x 8 , 4 x 5 , 4 x 8 , 
5 x 7 , 5 x 8 , 5 x 9 , 6 x 7 , 
6 x 8 , 7 x 9 , 8 x 9 , 8 x 1 0 , 
9 x 1 0 , 5x6 (Over TP) 

25 1 1x7 , 1 x 8 , 1 x 1 0 , 2 x 3 , 
2 x 9 , 3 x 6 , 3 x 9 , 3 x 1 0 , 
4 x 9 , 4 x 1 0 , 5 x 6 , 5 x 7 , 
5 x 1 0 , 6x8 , 6x10 
(Over TP) 

20 8 1x8 , , 3 x 6 , 3 x 9 , 
4 x 9 , 6 x 8 , 6x9 
(Over BP) 

26 5 1x6 , 1 x 7 , 1 x 8 , 2 x 3 , 
2 x 8 , 3 x 8 , 3 x 1 0 , 4 x 6 , 
4 x 7 , 4 x 8 , 4 x 9 , 4 x 1 0 , 
6 x 7 , 6x8 , 6 x 9 , 6 x 1 0 , 
7x8 (Over BP) 

23 1 1x5 , 1 x 8 , 1 x 1 0 , 2 x 3 , 
2x« , 2x10, 4 x 7 , 4 x 1 0 , 
5 x 6 , 5 x 7 , 5 x 8 , 7x8 
(Over BP) 

6 . 

7 . 

8 . 

9 . 

10 . 

Primary 
branches 

.•jQcondaty 
branches 

s t e m g i r t h 

F r u i t weight 

F r u i t l e n g t h 

0 

1 

0 

2 

0 

4 

9 

9 

36 

45 

0 

2̂  

0 

10 

5_ 

3 

4 

4 
15 

27 

2 

8 

0 
21 

17 

3 

1 

1 

3 

17 

1x5 , 

1x6 , 

-

1x7, 

1x7 , 
7x10 

1x8, l x lO(Over MP 

5x8 (Over DP) 

2x9 (Over TP) 

3 x 5 , 5x7 , 6 x 9 , 
(Over BP) 

C o n t d . . 



T a b l e 35 d o n t d . . 239 
6 7 8 

1 1 . F r u i t g i r t h 34 

1 6 . Seed weight 4 1 0 34 
o £ f r u i t 

17 . Dry mat ter 0 37 9 
(%) 

1 8 . T o t a l 37 4. 33 
phenols(%) "" 

1 9 . Ortho d l h y - 23 17 18 
d r o x y 
pheno l s 

2 0 . T o t a l 1 35 
3Ugar3(%) 

2 1 . ^educing 15 2R 19 
sugar3(%) 

2 2 . Crude 1 42 
pro te la (%) 

15 20 4 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

S t a l k l e n g t h 
of f ru i t 
F ru i t densi ty 

Keeping qua­
l i t y in<l«5C 

Rind th ick­
ness 

30 

0 

9 

0 

0 

40 

JS 

30 

13 

0 

6 

21 

0 

34 

10 

8 

3 

3. 

4 

33 

1, 

28 

19 

2 

i 22 5 

17 15 8 

8 24 16 

23 12 26 

29 16 2^ 

21 23 15 

28 8 24 

2x9 , 3 x 6 , 1x3 , 1x5 , 1x9 , 
3x9 (Over BP) 

1 x 2 ( o v e r MP) 

1x5 , 1x6 , 2x7(Over MP) 

3 x 9 , 4 x 1 0 , 5x6, 5x7 , 6 x 8 , 
6x9 (Over TP) 

1x2 , 1 x 3 , 1x5, 1x6 , 1x7 , 
1x8 , 2 x 5 , 2x8, 2x10, 3 x 5 , 
3 x 6 , 3 x 7 , 3 x 8 , 3 x 1 0 , 5 x 6 , 
5 x 7 , 5 x 8 , 5x10 , 6x8 , 
6 x 9 , 8 x i u (Over BP) 

6x9 (Over BP) 

2 x 4 , 2 x 5 , 2x6 , 2x7 , 3 x 4 , 
3 x 8 , 4 x 5 , 5 x 7 , 7x8 
(Over BP) 

2 x 4 , 3 x 9 , 3 x 1 0 , 4x7 
(Over TP) 

1x5, 1x10 , 2x4 , 2x5 , 2x6 , 
2x8 , 2 x 9 , 2x10, 3 x 4 , 3 x 5 , 
3 x 6 , 3 x 8 , 4 x 7 , 3 x 9 , 5 x 9 , 
6 x 7 , 7x8 (Over TP) 

4 x 6 , 4 x 9 , 5x6 , 5 x 7 , 5 x 8 , 
5 x 9 , 6 x 7 , 6x9 , 7x9 
(Over BP) 

5 x 6 , 5 x 7 , 5x8 , 5 x 9 , 5 x 1 0 , 
6 x 7 , 6 x 8 , 6x9 , 6 x 1 0 , 7 x 8 , 
7 x 9 , 7 x 1 0 , 8x9 , 8x10 , 
9x10 (Over TP) 

2x4 , 2x5 , 2x6 , 3x4 
(Over BP) 



24L 

Of ixult «ihltalt«tl lov fjcoquooajr of hftt^sotls hfbK%a» mA 

lov magiiitiidtt of hetmtomlm over told pax«tit. ftits iadi3«t«i 

th«ft tb«ie 9hMr«at«x9 ooatdbutod Xeoifc for iosupeae* ia 

fsuit yiold ia hybdds. itto fcuit quality rvlatod poco-

mmtmts XiXe fxult deaiity« tol̂ «A it<oao^« total sugAiai Md 

9ziid« pxDtoJLn aoateat ia fxult *aA soad iMlgHt pur fxult 

•achltoltadi hlf^^r fr«qtu«n3l«9 of iMstosotla bybstaa Mtf M^^ 

Aagnlttido of hetorosit towaedb? undasinod dirtKstioa. I t 

sttqg«8t9 that daalTidaOLo Urval of thoao <iaaULty aoflvoooMta 

with iaocoaao ia yiold ia toybrids mmf too poosibla with 

•paaifio 3XO09 aowntnatioQg ia bcoodiao psogr̂ Mikaa. 

Float ho praatiaal poiat of vlo»« i t vouXd tao 

worthwhilo to sonpace tho perfloraMse of hybcida with tho 

boat availabla vacioty ia aiaaasiact tho prastiaal. tttilisj^loa 

of hotozotio 3Zoas€a. Zt i s aXoar fsoai Table 3S that iS 

rybrids axhibltad high aagaitudo of hotasoais ia fxult yiold 

vhXah ahoifad sigaifXsmt hotoiaoaia ovar baat pac«ot« hattar 

pacaat aaA old paxaat valua* tha potaotial ajcoaaaa I M %» 

1 X 10, 9 jc e , 8 jc 7, C X « aoA S X « aahihitad aigalHoaot 

hatacoaia oi»er top pacaat for both fsuit ylald aod days to 

f Sonar. riva hybrids o^saaly, i « S « 3 x 6 , 3 x 9 » 4 x 9 aad 

€ X B b̂owad! aic^aifisaat hataraaia ovar bifttar pacaot tot 

au:aber of fxuXta alcKv? with fxuit yield. TV\e . hybrids 

l x 7 « I x 8 « 2 x 3 « 3 x l O « 4 x 9 « 4 x U } , « x 8 A a d 6 « 1 0 « 

».n(j hybdds 1 X 6« 1 x 10» 2 x 3« 4 x 10« S x 6 and S x 7 

axhibitad high hataxoaia for plant spxaad / faait yiald 



p«r pl«tt o>^mr better pftjpeat* Itte hybrids i x 7 and 2 x f 

«hoif»d Ili9^ h^kmxamxa iar CxuAt vmi/q^ md Cxuit r^eld o^wr 

tor pa£«iit. 1h« liybrl^ i x T aad 8 x 7 sliawod Kigki h«t»» 

ro9is £or fni l t Ungth and Csult yittld o^«r tett«r pwctaat* 

Tfm liyteldt 2 x 9 « 3 x 6 « i i d 3 x 9 shdM d̂ high h«teittBls 

for isttit girth oaA fruit yi«ia o«»r li»tt«r Pttr«at* Fiv* 

3ro8««sei a«t«ly« 3 x 9 * 1 x i/0# S x • • S x 7 409 € x • ahowad 

•l9al£l3«iBt het«CQ0i« »«»r top paroat in doslvid 4Uismstloa 

for leoopiag <iu«14ty lodoc Md Catlt y:Mld« Eight asoosos 

a«iB«iv« i x 7 , I M fit 3xft« 3 x i Q . S x 6 # S x 7 « 5 x 2 0 

•nd 6 x 8 hfld sigoifiaaiit hetoroaia o^mx ̂ aottor p*r«at i»r 

riod thi^kaots aloa^} mth fniit yiold* A 3Xo«9 S x 7 •howsd 

»igaifi9«at h«t«rd»i» evsr bsttor p«s«(it ior dry m«ttor aloog 

with fruit yioid* TTo hybxidB 3 x 9« «ad 3 x 10 had davinM 

total ptaoola aloog with fruit yiold oip«r bait paraott* Tha 

anooaa* * x 10« 2 x 9« 3 x 6 «ad 3 x 9 «Khihit«R3 sigaifiaaat 

hatecoAis ovar bait paraat ia daiirad dirastioa for ortho* 

dihydcoxy ttmaols aloag with fruit yiald* Tha asoaaai 4 x 9« 

5 X d and 9 x 7 •OtibLtad si^Klfioaat hetarosia for total 

•ugar and fruit yield ovar battar pasant* Tha hybcida S x d« 

S x 7 « S x l 0 , 6 x 8 a a a 6 x i 0 a i * t ibitad sigaili^aat hata* 

roaJji ovar top pacaot for sadu^Ag sugars aSoag with fruit 

7ia3d« The hybdda 2 x 4 aad 3 x 4 mrxmrnA ai<;«LfioMt hota-

roaia ovar battar paxaata for aruda protaia aad fruit yiaid. 

The potaatiai hybrids whioiri axhibitad sigoifisaat 

hataroaia for fxuit yiald aloag with diffareat fruit <ltt«lity 
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i»9 upon the jragioaal x>rioriU.«i itor dif£»rttat fxult <ru«liti4H. 

B«9ideal* th«9« 0«a b» ua«d in flMaXtipie asoMi«i ft>r siroolt** 

a«!0«ui in^xcovi^^at of yl«ld Along with other fxuit qunlliy 

psgiiaetegB tt<sough f»iiii<!i«<i>too haemALog pcognt'siie. 

Th« x«Buits obtaiottd In studlci <m heteinoais* 

sombiaiag ijallity« pcvdlgtabllitr r«tJU»# «9tt ttifasta of 

pmsm»t9 ma warn effeat* of grosses ax« «11 goosiderQa t o g ^ 

ther ' to Armf ulticnuto aoaalusloos xvgacdiag tho gonetloi 

of o«3h ofAy^olid aoapoMttte aiiis fxult <»i«XltT pmtmm^mm • lti« 

omfimdty or othomlao o£ tho pxotont rasulti with thoeo 

obtalnetS bf oarUer wodeem he* taeoa owmtood* i t h«i 

th«t dowtoioo l0 A 9iM«xiii«fit Of tasoK9iag vaXito^ 

^mrlcBoe of bctMding veluo (^ddltlvo goaotlo vsrlaiKM) 

aot always rsp£ies«ot odSltlvo qmm esetloa* Tho Q^Stk woirloioo 

mvf also oootala the doraiaaooe varlaooe (Hataiogor^ M.963 atid 

f^iogh aod IPasoda* 1984)* Hevortteless, i t hm baen tho 

prastlao to use those vadeaoo muinwionii to lo i sr tho satasa 

of 9eao a3tloa« 

S.2.4.1 Pays to flcwer 

lietesosis omr mid parent wia highly algalflaaiiit 

la 42 out of 4S aioases (Tablo iO)« Both <3CA aad &ak vacl» 

aoses wore MgMy slgoiflasot hat pcadlatahlUty ratio ««a 

less th«a unity (0«66) (Table 32)• Those faats clearly 

ao|*)aiiae the predoetiaatt8MB of aoa»addltl'«B g«io aotloa ovar 
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aOaitXvB M» th« ialie«lt«i3« oi this ati«i»9teff* siaAl«r 

f>«t«r MS nimh C1974}« ^la#) s | j | | . (1»79)« «ad n i n ^ sad 

i^aong th^ 9«e«at«« Oftm Loattl 0 ) # Siixf« CS)# 

Taiv«a Ni9« (S) dtid ites* iit>«ir«v <iO} wrnxm Qimmtrm& to 1M 

»«i«t&ve 9a« ttfiEKita br tlMV« pa«sat« (T«^« 33)* ittXth^r* 

33 sMSMi «Khlbl.t«d slgnifiafiiit negative C22} aoS positiiMl 

ilk} mtm •ffeatti loaioctiiig pi-«rtniiiinMHin of iM>ii»«ddltl«» 9 « M 

•dtion fior ttoia aterastmr CT*l3il« 34)* 

HfeatyttKk aBKmmm «EKhihit«a •igaiiiaiftt bafwgii i 

ia d l l l d aicttotion evsr 1101% pa£«at« uhloT̂  «•«• «tti lbat«i 

due to ak3altk9»at sa* efieats in ra«Joiril;y ai these acoestie 

Rtt^estiiKg the cole of tsoaf^aaitlim gmm 4Hitioa ia tlMMi 

3Soe««9 • Tbe potoiitidL aBoeees nece I x e« X jc 10* 3 « «# 

S X 7« 6 jc & «fid S X 6 ia l̂i.̂ ^^ one piixnokt v^ % t̂h hiigti gae 

efieat end aootlier 

pesent was witli low <]r8a effeat Htcther ^uggestio^ the |«eie» 

niaeQ3e of sion»^aaitl«e gene estlon omur additX^e ia theee 

3£oeee9* 

Severel MOCIM»£9 heve xepocted elc^iiifiaeiit hetexD* 

s ie for e<«rly ilowerlag* few eooog then ece DhemngiMiii 

al̂  j ^ . (i979b)* fcohiideer (i9ao), Ohoiadhacy end Niehc« ( t 9 i t ) . 
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9cc»9es out of 4S (Table Ii}« Botii <>3̂  AOA Sjll> f r l w i — 

w«s» h&gtoiy ftiaaifls^oft tait i^c^latAblUty x»ti.o v«i l«Mi tl)«i 

uaity (0*70) (T«bl« 32) • xt augQWit* th« lflipoct«aa« o< botl̂  

•ddltln* «iii sKMi-̂ 'ddi.tiipe 9«n* «3tiai» ia the ioh«rit«i3« of 

tti,» 9l)«r«3t«c-» Slfflil«r xwult9 «•«• xnpoxtod • •rU«r by 

ni«iy «oilMX9 £or this flh«x«3t*r« f4w «non9 th«m «K* Joaster 

Hltal ( it86) iod !Ui»?h «aS C«ut«m ( i99X} • 

l>fti«it9 Oô «ic LodAl C6} and ftw* BfeiOrAV (iO> «•!» 

tbo ^ood ^ooitcml soatsijtor for ttiis aiMir«A«r «• «Kliibi.t«A tor 

«ii9al£l9Mt 99* mtim:A»* Thixty scosseR «chibit«d miqaxtiamift 

• 9% • ffests 9ta99«9tiiig lapostana* of qot»iaddA»Ay 9«uo Mtion* 

ThC! pc»tcatl«l seosscm 1 « 7» 1 x 6 , i x iO« 2 x 3« 

2 X t» 3 X 6« 3 x 9 , 3 X iO, 4 X 9« 4̂  X 10« S X €• S X 7« 

S X IC, • X 6 «ad 6 X iC «(bil4,t0S siQiit£l.3<M»t ltet«SD«i« ovi»r 

best pdnxtt* The slgnlfiafiat 98* •ff«Qt«A,c«oosd«d »»)Qg 

tb«0« 13 hybdLds. Xt 9«i to« ia£«in«d tl^t la «1X thw^i hf» 

l>xl#i# aoa»«Sdilti.v» gene orff̂ a^ wore 4n|pox:t4ot« %A l̂c mo 

hybc&ds 1 x 10 »at!l 3 x 10, additive gmm «3tloii wm pcvdo^-

aettt 19 sweaXed b' aouHilgalflsxit ssa eff«3t. 

91a3« 1930« laottmereble vepocte have bean amdm <m 

9l9alfl3aiit heteroeie e»r yield* Fev anaog then> ace Mti l «diad 
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nhiad* ii^U), n̂ dfou and :r«3tj« iims), DiM4t mti amum 

(20) aad tt«9dtiv« (6) hetoc9«l« av84r roid pftxent (T«iiil« 12)• 

m>th < :̂̂  Mid ^&i ^mxlMoam «i«C9 ^4gilly giqaifia^at aa^ pxodi-

a t i M U t y ir«tio WM mmx t o ualt f <0«96) (Taisld 3 2 ) , #a i 

th««« £a3t9 r^vsMil. that both ad'-ltivc 4nA ada«>«9dltl«» flMI 

aaticii v«x» l«!p9Zt«it ior tttim d!i«r«3t«r« lt>e xvemlts «s» 

l a ixm v l th t^ ic i t §1, jj^« < idfti) and Kti««r tad ft«m (1969). 

Vh« pmasatn fitfia l^alrsv (tO)« Qô caie U»3«l C6)« 

nttrytt CS) «ad Qakxm Losal C3) ««s« o^]t«rv«d to be the lood 

9«n«r«l ^fmttM&r as oavw^l^ b^ iiiigiilfiLaarit 99a mfimcit Cor 

thin ghaxa3t«r (Ti»!d« 33 ) • 1ii«atyal<?ht saeomse^ <fi<:hlb4tct 

Alffolfiaafit pooit4v» Cift) aotS aagatlviB (JUI) •:» «£2«:£ta 

«t«gKF«9tiir? tito roio o i aoo-addltiva 9in« «9tJk»a CTabl« 3 4 ) . 

fiofitt tssaaaesi aa^^aly 1 JC 8« 2 x 4« 3 JC ^« 3 at 9« 

4 J& 9« 6 ^ 8 aad 8 x 9 «Khi.bi>t«d slgalSl^aott fcet«£0#43 ovttr 

batter par«at* S>a aXi ttieee sxosses saa e f l e s t vara aiig^ii^ 

flaaat* I t Bicther iafaf^ that sio»>»aM4tl«e l̂eoa astloa was 

pestoedUiaot in ^21 tbesa t̂ Ecnacss* njuas® 1933 laenimeri^ie 

raposts have b«ea oade oti «iqai.£iaaat h«t«SDaia fi»r onfttsar of 

fxiilt<» per plant* Fe« aooa*? tliera eca Balaohan ^ i ^ « (1983)1 

dvadha *nd ftidt^t (1982), PatU â iS ^Mude (1964)« Sldtn and 
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diadh* (X»^)« Dixit «ad <3«ttt4i» (1987) *ia& Jli«dh« sj^ ^ . 

C i990b). 

(36} and negati^w (5) betecoai* o w r :tsid Ftt£<eiit (Tabla 13) • 

Both <iSik mtA nof^ rrmrlm^Ma ^mrm h i ^ l y mi^oLik^mt moA ps»-

<Si9t«l3ility ratio ««i near to ualty (0.90) <Table 32} • All. 

ttm*9e fstB rfr/eal that ooor'mSfittlve g«Ei« i^tloci \tm wosm 

pr«da'^lAaat ô iwr additive for thia sNueester* ^ îBAiar 

rafiultii han« bean earlier seported fay niagh m j | . (A979}« 

^hadha aoS BeQOe ( I t V } * Siagh ead Hiti^ (4S»8&} «io« ft«Mat 

Si Jl« CiMl}. 

Nmetfl* White !«itt»afttci (1}« Serye (S} , Oak«dc 

Lo?el (6}* 'lalarur io:!al (7} &aA Taieee mgrn (8} ot«ervad 

to h& the 90od ooatiiaer flsr thie aheceoker vhiah hed ahowed 

n^em.ikimBk positive 9M eftests (Tablis 33}. iwoatYeeeaa 

9txmsm etchibitea «i^fiifi3«it positive (46} aad negittivedl} 

•9« effete indiaating the lole of ao»»eaditive gene eatioos 

ioT this 3heraster« 

Sevaateea weam^mt exhibited si^oifiaant hm^etosie 

over better parwat. Amoa^ th«!ie, IQ &gom&&9 shopwyd sigai* 

fioaat eee effeot ieiSiaatia^i the oole of noi»-adaitive geae 

a9ti^i ia t^eee axooses* while ia eaven sitaes&ii* eee efteata 

nmt0 a(»ci-̂ î }ai ii::»«at iiidiowtia? the inaportaa îe of ad.lLtiv« 
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bitlm? ooft-«]diki^m •fftt9t« w«0» i « 7» 1 x 6 * 2 x 3« 3 jc 10, 

4 X 9« 4 X iO« while a«iy»8«(!i 6 x 8 aod 6 x iO showad tiM 

«ddit4ip« gen® Mtion for this t3l3«r«3t«r. 

Sias* 4934, mttB^ voMlkmgs hmm mpottmA si^iifi^Anfc 

hmtmemUM for plant h«i9i»t* Pe» mvmg tbrnn ««• ^ a t t ^ aod 

niOhi ( i 9 8 2 } , B«lnoi->«ii ^ J^. 14963 J, Bi/Om wA Ohidh* ( i 9 8 S ) , 

Sia^ti aui Kwme (4986), Jhmfm i ^ j^« (1990b} ^taa ShmOtajp^at, 

maa nmo (4990}. 

$•2,4.9 P^aat gpraaa 

<m«tttff«3sir ssoii^ee «ai4bit«fi tignlfisaafe posi» 

t ivo (23) aod a«g«tiiMi (1) hetttsosi* OVHT flid pajpeufe (TAbl« 44) 

Both 03^ and ACA vsxiaaaa* «9f« highly •igaifiaaat and pst-

di3t«hlUty ratio was imms to ittlty (Talito 32) , «̂ 11 thsrso 

t*ak» ci»»iliB that ooa^adkliti'vi* 9«i« w«i px«donia«iit o«U' 

«*9iti^« g^oe «3tioa for tî 48 ah«x»3ter* Sinilar fiadiarni 

«er« exported oarliftr i:qr ^xiv«rt««» and fi«jp«i (49T7), niate 

and Paul (4984)« l%til aod ^hiad* (4968) aod nawaat g^ j | ^ . 

(4994). 

I^risat^ Aarya (S), ?4alafttr U>3al (7)« Taiwan liaga 

( 6 ) , and msa rcaotl (9) obaarvod to be the good geaoral 

90it)̂ 4i>i£r as jp»<ve«il«d Istf aiaoifi^saot positi^pe goa offiKste 

b^ tr^ee pac«at» (Ta^slo 33)* IwoatirWM «••••«• •chiMted 

^ignifiatiot ssa offest for this ahagaafr ijadioati^ th« 
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cote Of ooQ/'^^l.t.k^m qmm «sitloa iTAbI« 34)* 

Tuoliw 9S09«a« shcMwS slgnlfiaiuit heteco^ia <»«or 

better paxoat. uaoi^ tl^ese eight 3SO«8«« «(hllait«d sl^xil* 

fisaat eae ofiost^ iaaXo*»tka3 aoa«edd4tlim 9<a» eatioa ia 

tt»e9« axoe9«i« «t^ie ioiur acwse* iad49«t«a oo*ip<iigBl,ti?^m 

•a« eff«9t liidls»tio9 adUti^a fimm aation in th^o 8SMW«t* 

The poteatiel 3io«nie9 JUi0l3«tJLa'̂  eddltive ^eae «stloa for 

this ahej^gter were 1 x 8 oQd S « 7, while the ^coesee 

1 jc 10, 2 x 3 , 4 Ji 10 aod S » 6 iadloated the ooo-^eddlti'V* 

9«te eatioa for thle ahececiter* 

The 9lgtsLik9mt hmmsooia vest sepostea bf ahottdhecy 

<aad "^ehre (1966) «nd <lh«i«e«r«l«h eaA seo (1990) £or thle 

fliierester* 

S.2.4.S mn&mr of breoahes (yn«i>rv nod eeaonderf) 

^ia axo99€» out of 4S othxbktefl 8li9alfi:3«at posl-> 

tî pe (3) «ad oegatlve (3) h«terosi« ov«r nid p««eat for pel* 

mcr bzeoahes, vhlle olAe aroeaee ehoired mXgaktlaimt hetexoels 

oiior aAd pocon^ for eeaoodacy br«aahee (Tetales IS end 16). The 

<s^ ana 9(3^ ^Ueoaes «ere highly slcjiiiflseat ma prediate* 

b i l l t y ratio va" near to aoity tor both the»e aharaateca 

(Table 32). All thcHie faats xe««*l ppadoaiaaooe of addilti.̂ NB 

Qeoe aatioo over iio»*addltiiPtt fior theee aharaaten • Sioilar 

raimlta «ece •arUer xefsortad bf Vatll and Shiade (198^) aod 

<iij)qh aod icunar (1988) for iMaabar of bcaaahev tihlah aooflme 

the atooife £Uidia<99« 
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<iockl aonaaiiiBr tor prinwEy ais3 se:sc»a«£y brtiush^* i^ i l e 

fl«l«f9ttr Lt»7«]. ( 7} if«i qood 9oaf3ia«r for seaoodarf lurausl̂ es 

9X09««s •chillit«3 si^olfisaat poslti^ie (4) aaA a^dtlve (4) 

•9« eff«9t9 £or pslm«£y broashc^* wtai« 14 ixommm mKMM,tmA 

9iqrai£i3^at po^i.tiii« <6} «itf ttagetliw (6) ase mttmota tog 

9e;soa6mxf Incmiafrt̂ t indisfttiiig th« roltt of noiytiddiltlv* 9«Mi 

Aatloa (Tisdble 34) in X^bm9 ssotm&f^ 

si9iiifl3«at t;0t«xo9l» ovvjT fl&d p«r»at aod si<?aiii9iiat 9 ^ 

oiteatB loaiaatiii i cola of oo««»«dk3lltiim 9MM astioa 4a tJtmmm 

9rom8&n tax prl«ary braooTiefi* irt:il« easomum 1*6 «utd S x 8 

mt^mmA ai^alfiswit h«texo84s OIMIC iiettar paxvut toA si^iolfl* 

9«Bt «oa «ffo9t iodisaftioqi am»»«dditl9tt gooa astloo icNr 

••solidary braaohes la ttHffe 9I08««B« 

rtm tlgaltlsma^ hetexoaia for tmmiams of hsmisitm 

bâ pe been reported isf laiay «IOI9MK». FCIW mmw3 thorn a n 

«;iaiit «u)d Sh^M (i96<^)« d^oudhary ond F^hira (i96e}« Siogh 

«kad Kunar (i9e6)« Shai^acalah and Rao (1990) «id Chadha 

t l ^ . (1990b}. 

S*2.4.7 *ttmn qltth 

Qa^ oaa aaoas ( 3 x 6 ) oKĥ îcAtoeS sj^niclsaat 

aegatlvtt hetetoflla ovmc aid pa^oot (T^:}lo 17 }• Oaly ts2h 
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w ottar to lULlty iv^ilm 32) ladlsatij:^? the additive gmm 

aatioa la tb« iaha£lt«A9 a< this 3h«c«3iMur« 

»u«i t9 Ktol«p>r Loaal C7} «aa HM* Kaemtl i t ) w«c« 

otearved to be ttm good aottdaiiMir for %hl» otwuraoter «i pnwlad 

hf •K7iil£l9«nt 99* •fi««it« (TablA 33). lhr«e 3S08a«« whlintcd 

ffl(ialfl:;«it as* •ffeats (T«bl« 3}« xa asm* 3 x 8» soa • f tes t 

wDi 9l9iilfl3«iit MA «icia.laltad li«tttxo94s la a«9«tlif« dlrestloo 

ladl9«tlag aoo*<d 'Itlvo gmm «atloa la tlil« acoas • timat wm 

ao aarllar «a|»rta «lth«r to goatrafilst or soatirm th^ne 

£Ladla(^. Itiereforef t^«oa flodlags am slaLtnatf «• flxst 

raport tea: tlila sl^araster. 

S.2.4.8 r ^ t glfr<^mp {^^m\» ImSt^ ftf ^tfftf' ? l Ifllt1i> 

Oat Of 4S Qwomsem^ al^alflo^aat heta«osla ovar laid 

paraat •chiteitad la 29* 34 aafi 24 tarssscs f»r f m l t valght* 

fcult laagtb «ad fxolt 9istr.« caspeatlvaiv' (Tibiae i8 , i9 Md 

20)* 71)e (̂ fw aad nctk y a c i i a n voire hlgfclr slgalflsaat aed 

pradlotalsillty catia aw aaar to uolty ior a l l thaaa aluura* 

ataca (Tabla 32}• All those fasta alaarly lodlaata^ that 

thaaa ahanurtam aca govacaad hy both «ddltli« 4ad aoa*aAdlltlva 

qmm aatloaa, ihasa xaiulta aca ia Uoa wltl. Dahlya ^ jŷ « 

< 196^). mxl t jjtk Ml* <^964} and PatU and Shlada i i » « ) 

raportatS psadorfdaansa of addiltlim geoa astloa tor a l l thaaa 

9hara9tar9« «Mla pradon&oaaaa of aoa-addltlva 9aaa aatloa v^m 

reportad bf '̂ Idhu f^ â * C1980) for fnilt langth aad »lada 

«ttd Patll (1984) Cor CfiHt aalght* 
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f>iis« Kraoti (9) and '{|irf« CS) for fnalt weiqtit* T«lw«i «iff« 

( 8 ) , <ldlctfc twiaL C6} aofl Pusa KraaU (9) for isult Uogtb 

and »lalavur to-aX (7}« n^i 13S ( 4 ) , Kl9»« Dorla (2) aad liiit* 

mahmpuxi, <1) for fcuit girth «§ indlsatad by thalr aioal-

flaaat posltl^w aoa etfmata A>r abova dharastocs (Tabilo 33) . 

out of 49 9COB«eii« 29« 29 aiad 23 gcovaaa airtiilAtCd 

slt^olfisaot asa affects for fruit weight* frm.t langth <»i»4 

fxttlt 9irth« raapaotltvly Andî atJAg ooQ^aAditiva geae aatioa 

for t^oao fruit tcait i CTahte 34) . 

The ffl<?nlfi9«it het«ro9l« €fmt MMor ipataat 

r«3ort3od ia 10« 9 •aa 6 sta«n«> for fruit might* fruit lao^th 

aad fruit girth* ntire^ftively wfeî < «?»« aaaonpooiad mth 

ni^rnifisaat a^a cff«:<t«i la a l l ^bmm oKo«««a ladiaatlag tha 

role of aoa^aOaitlvfe ^eae a:3tioa vcoept l a 3 x 8 and S « 8 

for fruit walght' and i a 3 ocoea for fxuit 5|isth* Tfm 

potential tnrrMMiwi arooc! thana# iadio«tiii9 ao»»additii»« gcme 

astiOQ war* l x 7 « 2 a 9, 3 x 9 «»ad S a « for i a t i t lialght* 

i a 7 « i a d S a 7 for f suit length a a d 2 a 9 « 3 a 4 « ^ 3 x 9 

for fni i t girth. 

ttia algalfisaot hetarosia has lieea reported hf 

Ruaiy %«oiikars for these ghara^stars. F«M anoog tha ^ are 

flhaiha j^^ ^ . Ci990b) for fruit weight* sidhu aad Chadte Cl»e5) 

for fruit leiKith and Dixit and Oautaa (i.9a7} for fruit girth 

whi3h 3oa£in» the above flodkaga. 
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. . A w i y U t t l « wo<k ii«0 

f«|Met«d oil f m l t ^ « l l t 7 fmxmwmkmtm In bc ia j* ! . 1hwc«ioc«, 

• f f o r t s ifvsB fliafle to study th« hmtrntomim «»d gem* aatloo of 

InvortAQt £niit qu«l i tr aoiqpoiieots l i k e wfXk Itngth, l a i l t 

a«asi.ty« vmrnpiMtj quality* XaOmi, rind thlaikaM9« soad wa&ght 

p*r emit* dry m«tt«r# totdX Fhoaol* oxtltodihvdsoKy phtwal«» 

to ta l suvar^ cadualog «u0ai» aad asudo pcotaia aotitatit l a 

f x u l t . 

rtm daaisad fnalt qual i ty i s assoaiatad with IsW 

•aUMM for s ta lk laorrth* vaepiaq qual i ty iodsK* saad waii^ht 

par £xuit# to ta l Fl-.cniolv aofl orthoditiydeoKy ttmaolw* Chadta 

fj^ a^. (19^0a) smpoet03 that pT-aools aod octhoditifyd coKy 

p^Hnols tiani the aootdbuitiai f«>t»rs ior ULttamass and 

disaolouratioo of f cu i t . to ta l phaool^ wac« ahiet ly easpoB-

s i b l a for di990lauc«tiaa» iwnooq tliwie* orthodihydscBcy 

pitaaols wave tha a c i t i s a l . 

F̂ Lghar n^litm of nvaaioiag fruit quality P Ĵra-

astars l ike fcuit daa«ity« rlad tlsiaDcaass* dxy matter* to ta l 

«uq«r# xadu3Jka-7 wuqacs and studa protaia aoateeit in iSttit 

«ax« dasirahla for i'npcovad fruit nruality l a br io ja l . Iktm 

f ru i t dea'^ity and dry matter 30f»teat ac« assoaiatad vkth 

aookiani quality of tha fcuit* iUod thiolcaass datarrMiaai 

flaithyacss o l fxu i t . ^w«atao«9 ia dtttwceaiaad ky to ta l 
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•uqmm «ad radu^sfcog 9U9«z«« «r4l« arad* pvoteia 9oat«at la 

«i«03i«fc«d wiUi iMtnti.iNi valiM of um fsui.t« tr« pcotaJ— 

of bciajal emit h«9« high talologiaal v«lu* (7ir) and d49«itl* 

bUl ty aoaffisAaat ( 7 » J . 

Out Of 4<S 9«9aa«a« only four osoaaaa aKhlbltod 

aigniflaMt a«gr«tlva (1) aad poaitiwa (3) hotoxoaia onar «M 

pavaat (Tabla 21) • it^o 02A aod nsiw vadanoan woxa highly 

•lqalfl9«ot aad pcacSlataiAllty xatlo w«i noar to tmlty 

(Tabla 3a) . All thaea Uat9 liap^r tha Itapoxtaase of aOaitlai 

aatlOQ la tba lohadtaoaa of thla aliacastar. 

Paraata > l̂goa Dorla {2}, Omsm Looal (3}« Sitxya (S) 

dod Pt»a Bhalxav «affa tl̂ at good gaoaral acmibioar for Ula 

aftraraartar aa lodloatad bjr aK^Hfloctnt oagatlya gaa affaata 

(TabXa 33}* Ckily fliMi asoaaat vaooisdad tha s lgol f lawt a*» 

9atlva ( i ) aod poaltlva (4) a»a affast ttidiaatiaq cola of 

aOQ-addltlve gene aatloo la tNHva wB099m (Tahia 34 ) • K 

9XQmm 1 x 2 aechibltad tii^rolClo^at daalmd hatasxiala ovar nA4« 

battar and lomst paznata AisS casoodad slgalU-aaat aaa ettaat 
actiiyr) -the. 

indlaatloq t^an^ad'iltlve qt^amj^tor thla at^acaotar kahjao^m 

axoaa. itaca ttmm oo aarliar sapocta vagaoAiikg hataxoala (xn°l 

geoa Astloo. Tha£«iota» tha pra««at flodlags aca alalaad 

to ba the ilxat xarort for this aharagtar* 



254 

S»3«4*t»2 Ftttlt aetwity 

(38) aad positive (3) h«t«ra«i» oiwr a4d ?)«x«at CTabl« 22). 

Iff ^isk mtS nvk ^mrimkom «•«• higtily 9ignXtl9mt AOA pxvdl-

3t«biiity ratio vm nmt to naity (T»bl« 32 ) • All those 

f«at*t «ti9g«fft th»t botli «a!$4t&«« •aa itQo»«Mitl«o geoe astlon 

w«x« liRpoct^it iA the iiih«clt«ia« of this g|tac»9t«jr* ^Iniiar 

«Mttlt9 «•«• • •r l lor ssaoaflod isgf DhACfBosrowd* Sl̂  j»i« (1979«}« 

P^tm,tM lAiit* :̂ «dh«paci ( i ) , idoii* Dorl* (2) «id 

Ŝaxv XosMil (3) wxm thm good aoraiAaor for this ar.«Ctt3t«c «i 

iadiaatad by 0l9>Ufl3«at pomtiv* gsa •ffoat (Tabl* 33). 

llAa«t<Nn 9tomtes r»30flfl«S the mLqnLtiaiKSkt pomlttwm (7) end 

a«get4ve (12) asa effeota indiaetiag the coXe of tuoan-^aiiktlym 

<l«ae aatlon in these acoeees (Tebie 34)• three sroeees 

nemely, 1 jc S# 1 x 6 and 2 x 7 eKhlbited tfeslxed h«te«MiJl« 

o^er aid peceat aod eae effects liexe eleo eig«L£l9«nt In the«« 

aroeeeff ladisetlucr noof^iaaitlv^ gfl»e eation ia these asoseet 

Cor this ^erester . !^imiler fiadiag «•§ eerlier reoonded bf 

tt3er:ae90wda S|̂  j l « (19791i} tor Iveteroeie in this dhereater. 

S.2.4.9.3 KffTirfl̂  «miWY %^m 

t^mtythree erosaes reoocded sirjoifiaeet positive 

<4) and tte9«ftti«e ( iS) heterosis over ndd peceat (Table 23). 

The <t3Ji and 3̂fv veslaaoei were l.ighly signifigaot taut 

predi9tabili.ty r«tio was laes thee itaity (0.48) <Tai>le 32). 
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Ail thmm tmstkm miggmt pcoAoniMmom of aoo^aOditivs 

•atioQ ovttT additive gmam «9tiao flBr thi« dbtkxmatmtt* ftJuqil«r 

fladings wcro eArllAr ragx>£t«dl br s«liA«kt) Ci»79) wtOob 

aooflrsn th« pf«««iit results* 

^r«nts Ookiic lo^al ( 6 ) , Ais« Xcistl (9) and !«&•« 

i^«lr»'y C10) «•£• tMr good ŝoMical «>aUUMrs for this al «r»» 

9t«r« vhlali s)icii«d slcraltlsffit ii«9«itliw gaa •ffvat (T«bl« 31)* 

l a s t — n asoQses showad sl<3alfl3«(ifc posltliro (11) ma asgAtlva 

C6) S3* Misot liidl34[ftlir? the £ole of iiaa«»sddltliM» qmm sotloo 

la th«se srossas (T«bl« 34)• ltt« sroesss t^mmly, 3 x 9« 

4 3 g l O « S x < « S x 7 , 6 x 8 « a d 6 x t vKlilbited sigoifiasat 

heterosis o^mx best pejpeat lo desired dlreatloa end «l«o 

reaosa«d aIqol fluent eae ef iest Indlasfcla^ iioii»«ddltl«e ^eoe 

•9tloa JA th«B« arosses for this :̂ .«r4nrt«r» 

S«ilm»t^ (1979) reportfta the sigolfl^tfit r«tesosis 

over R4d eod b»tt«r i»areot ior kaeplftg quality whlah aoai ira 

the above fiLodlag* 

Thirty five ssosses reoosded sleialfloeat poeltlve 

(33) end ae^atlve (2) heterosis over n4d peceat (Tehle 24). 

The osh end ^3^ verienqow were highly 8l9alfl;3ii«it but pcwU-

stehll l ty r^tlo %tfm less thea unity (0.641 (Tebte 32) • all 

tl^ese faats alearly wivrseleed tho ptedOifllaAaoe of QOd»» 

additive geae astlon over additive la the laherltaoae of this 

aharaater. 
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Pmtma^ *iH US ( 4 ) , aakA U>9«I (6) mA fiw« 

icraati (9) were qooA qmamnl aoetdaed it»r tM* aiiACttster 

iH îaii xmsoeiiai siE^niCiaMft gaa •ff«9t i»r this aharftater 

|T4a>l« 39)« TveatythctM 9nnm mitoimA wigoLtkma/t positliw 

<4S) aod iMgatl̂ M (6) saa efieat iAdlsotiiig th* n l a of 

AOii««aditl9» «|CBM aatioa in tb««« sroeses fi>c this ^axaatac 

CT«b2« 1 4 ) . 

Tumktyoum ommm ma^ixLt^a mitjaLf^a&m. h«fe»» 

roaim <ymt bettor PAront* ARIOQ̂  th«s«« i3 SCCNMIOS foaocdod 

9iqiaifi3«>at 0 3* oifoot iodi^atiaq noa-»a<»UtA««i 9«a« ostioa 

i a ttuMie Qi»ia«9« irt^lo ia « i ^ t acosooif «a« of A»t ww 

aofi^i«7aifi3«at iatfi8«tiii9 sdditino goao ostioa for tr4o 

::^or03ter. Tto poUts^tXml oroosoi i x 8« 3 x iD «ad S jc 7 

iadiaatod odditive gooo «atioiai# irt^ilo 9Soos«o 1 x 7« 9 x 6# 

S X 6» S X 10 ood 6 X 10 «hoii«a ooo^additiYO 9oao ootioa for 

this c^oroator* 

Ttsero ««i no oorlior fOfx»xta oo s u ^ otadios for 

this aihorostor* Tf«xeioce« tho pmosot fiadiogs oro olaJLotd 

to tao the first tmpatt* 

iwontyvo^foa acossos «(h>ltaitod ai/nutlismat pooitivo 

(22) aad i»o9**ti«« (S) h«tO£Oiii« ovor iqid psrsitt (Tttislo 2S}« 

Tho <3SK oad S2K irorioftooi «oro highly •i^itf.fioaiiit «ad i^odi* 

atobility rotio ««» ooor to uaity (Toblo 22) • Xt rovoAls tho 
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th« iaJtimritmksm of this ah«r«3t«r. Ps«««it cwolts msm in 

l ine wlUi vftmamtoitdM (1979a), 

Tlw punooM 0AM U>9*1 C3}# Svxya (S}« OMcA l03«l 

( • ) • T«iw4B MQ* (6 ) , 9i»m% Kr«aU (9) 4iid Î Ma Wtmktw (iO) 

« • ! • tre good 9€Ki«JC«a 9^t»3loom Mot tfei* ati«r«3ter« whiah 

oo9«ti«B (ift) CO* offost ifid43«tia9 tl.« XD1« of iK>i|i*«dd4t4Y« 

«9tloa ia th40o Qjca«««« (Tal»l« 34)* 

Tkvm aco99«» nanvly, l x 2 « 2 x < « 3 « 4 « 6 « t 4Kid 

6 x 9 ^bama 'tiqtAitsmkt hetmsoBim ovsr a&d pmxmA ta defflcad 

dictation â iS «l«o c«3on9«d sl^niflaaak es* ttfCeot laai«> 

aatiog ooo-^dltive 9e.)« ActJlOii for this staraster ia tb«i« 

flM sigoifioaat h«teco8i» «M» tmpottmd lif SiXvctti 

aod BcoacUi (1970), Vopova jQ̂  jj^. ( i97S}, OhactaagoMAa sdL J^« 

(1979b}, SaiimAb ( i979) «iid SMnkaraiA «ad il«o (1990) for 

this 3Ntf»3tac vtiai) aonficai ttoB ps«s«nt ftadingw • 

iw«atythr«a c»eos9€« #diibit«d •i^aif ioaat poaitiva 

(IS) add a«9«tiv« (6) hetavoals owmr add pamot (Tabia 24) . 

Ttw 9̂ :̂  ana SOh vadaoacR %«»£« richly aigaiCiattit aod pnai» 

9t«»:ility ratio vm ammt to uaity (0»80) (Tabla 32)* 2% 
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t l iw 94NM •9fcia» tor this (ir.«ctt9t«r« Pr«s«it flndtngg «c« 

in U a « With ^rtdtt ( i 9 » l } . 

raittdt* Mhite NttdhAHtci (1># SH US ( i ) Mi tluqr* 

nheUfA "ijiqiiifi^aat ga« •f£«3t (Tabl* 33)* ¥v«i]tyaliio 

axos8«e 9̂ <Mr•l9 sjUmî lSAnk povitiv* (IS} And nagAtlw (14) 

•8« •f£«3t iadl9<ttiiiri th« sol« of BOi»*aa(Sltliw 9«(M •stloa ia 

th«9« SXO99«0 (T«bl« 34)* 

?t« sitoamm 2 x 4 « 2 x S , 3ac4# 2 x 7 « 3ai4« 3 x S « 

4 X S« S X 7 Aod 7 x 0 «pcliihLt«i3 »igaifl3«at Yitttaroola evwr 

iMit4«r fMreat ^od si^aifi^w^ V̂ HI •f£«9t iiidî i«tJMg pnrpDn* 

daarao^e of ao»-*aajLtl¥e gsa» ^atxoa Sos thUt ahAroater ia a l l 

tl:esiQ 8£09^«9« Afma'j th«»«« 3 x 4 » 2 x S « 2 x 6 * 3 x t 4*ad 

5 X 7 as* tim potaatxal OKoa»a«» 

Tha hdtoeoaia i»r dcy ^t^ttar ia fxulta vaa mjpoctad 

aarliax bv̂  *U«t)r4 (i»66) «ad Dahiya sL Ji* (^^^4} t^^flli 

saafii^w ttm pcataat fiadiao* 

S.2,4*9.7 19%^ FT'tfyA gffl̂ im^ ^ Iffll̂ ^ 

Forty wtomnm ou^ of 4S r^x>8d«d sigalflaaat 

fyisiti^ia (24) «a(3 o«9«tiiia (16) hetarosia oiMir rnid paraat 

(Table 27)• Tl̂ a Ĉ A aod SCK varlaaat« «a4P» hiighly nigai* 

flaatit ^Vl preai3tas:4.1ity r«tio was oear to anity (0*8i) 

(T«bla 32). It susgasts tha isnportaa^a of aoa»«tddit4^ra 
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9«M «9tioa oiwr addltlipe Cor this ah«««3t«r* jMdM ^ j ^ 

(1990*) cwpoctcd tN> iayoctdaae o£ botli iddltl^M «ad aoo-

«4ait l im <ieiM Mitloa in th« liiti«ri.t«a3i of th is at>«r«3t«r 

in two 9sos0«i s i x <?«a«c«tloa taeogi «a»lv«is« 

0 « n L03«l f3)« s-4 US C4} sod ftury* (S) « • » • ^ood gansrsl 

SK»tahtLaer l a a«sir«fi dirost ioa vhldh iadicwtod gignifiaaat 

a«9«tlvie 93« ofteot for tMs dh«£«at«r (7ftbl« 33 ) . K coooctf 

oM̂ fOwc of 4C 0X06909 «KMtalt«il nfsinxSLsiiat poeltiire (21) 

aad aeriAtl-we (JL9} oa* offeot iaAls^^tiag thm £Olc o£ ooo* 

me^itl^m ?€»e aotioa lior th is ^«r«3tor . Tte potential 

oroso 2 x 4 * 3 x 9 « 3 x 1 0 *4id 4 x 7 «Kh4]kitod wiQoLlksmt 

hetoxoslff oiMir best pexeot :ia deslrea dlm::tloo end e lso 

fflcrolfloaot soe e f f e o t . I t xn^fettlmi tt*^ aoiv^Addltlve 

•at loa vtfi flDtfs pa»d07!AiiJuit la e l l theee 

«•« oo report^ oa hetexosle i»r tt^ aliee»" 

oter* 1t»e preseat findings ece therefove* alalraed to IMI 

th« f l s s t x«poxt tor toiitexosl9 la t o t a l s*«ool8 3»ataat l a 

f r u i t . 

s.2.4*9.8 ort?i944rTafQ ŷ IN»4 r!^H^m% 4fl l i n t 

Thirt7si.gr:t oxosses ladi sated 8 lg i i i f i3« i t aegati^m 

(24) •̂ id posi t ive (12) hetexosls oiper ;tid pareet (TatAe 2S)« 

7t)« <̂ SA 4Kia fiSA varieooes iNice tu.<7hly s l g a l i l s a a t and piedlata* 

b l l l t y rat io vas l ees tl^aa ual ty |y«T7) (T«^»l«i 3 2 ) , Tttmm 
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««iW astloii o w t «ddltlf« gene astlon in t l^ liil»tlt«a3« of 

this ali«ni9t«r* chatfh* c^ j^« (1»90«) rvportod «!»• iiivoi>i» 

t«Ei9e of tdr'i.tkwB and iioii-«d i l t lv* 9«iii avtloa in tMo 9n>* 

• • • s s ix n o * «9tloa OMa aoalysls Cor tMs aii«c«atttr« 

P«£«ats »il<3ii«Oorl« i2)« Oitt^ Losol i»)« SN 138 

(4) ma ^ c r « CS) iMm tho <30od QVMVSI aoida&aer for this 

3ti«c«3t«r «i lodlaatsd ijf sl/gaifioaat n^Atl^m 93a eftest 

(T^bXo 33 }• rortyono asossos «Khlbltad slgolilaaot aog«tli« 

(21) and po^ltiiMi (20) va* effeat ladlaaUn? iuxthor th» 

prvflo^maanas of aoQ»«Mltlv« geao attloo (T«bl« 34 >• 

n«v<eat<Mn atcmaes showad sligalfla4Wt betesMls 

ov«r thtt taast poraat In daaixMI aivaatloo. W^tthmr,migeU^ 

fl9«at saa afiaat la «U these tfostas sugijsAts ooa^ad^tlva 

g«is aatlOQ la t^asa afosaes ior Mvla oharaater. Mong 

thaaa* the poteatlal arosses vara 1 x 10« 2 x 4« 2 x 9# 3 x 4« 

3 x 4 «ad 3 x 9 * 

ttiaza v«i ao aaxllar tovottf oo hatajcoals ior this 

aharaater. Iht, xoCore, the retecosla iN>r orthodlhydroxy 

phenol 30ateat l a fruit aaa alaimed to be the c ic i t report. 

Thlrtyalae aross^i exhUBited niqalflWMkt positive 

(14) «a<3 aegatlve C23) hatexosls over raid pa£«at (Table 29). 

The vaclea3«paiia to ^'2h sad s s^ wexa highly slgalflaont and 

PradlatabUlty ratio wss aaar to unity (T«bla 32) . A U these 
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9 « w «9tlaii owr addltiiw ge«» astioa far this fiiNur«3t«r 

TNic* «<(Si?(!Qiio m»tlimt imports on the iiihent«i3«» of tiUi 

r«3t«r* ttv«c«iosi«# pcwoat iiodinga «s« 3l«ia«3 to ha tho 

fic«t W9p^tt ior thi4i sl^«r»9t«r« 

(t}« T«lsf«i Umsm (8)» ^IS«KXWKU (9) 4iiid fii«« Bh«lr«v(iO} 

«•<• tho good ^ftamrml zoaitAaam tor this 4h«x«Qtor« uhloh 

iafliaotod •igslf laaot |nel.tlY« 90* mttmA (T4bX« 33 >• Ttiict7> 

ooo 9to»m^ mhmmA s iaa4il3«it posi.tl.vo (i6> And iNig«tii«i 

( iS) coft ttff«9t9 iudiootio? aoi»->addi.t4vo 9«a* aat l̂oo ia 

mjor i tr of 9ro99«9 (T4«bl« 34) • 

tflao 9xo9««i •chiMtod •ioalfisaat h^^mxomxm OIPMT 

bsttor p»x«at« Xa «X1 theso 9xa«9««« tho aoo^Jiddi.tX.vo gono 

•atlOQ woi pc«doiaia*at «8 Aoaia^tod br «lqiilfl34mt SSA 

•ftNnt* Affloogr th4^«« tho potoatlol auBossos witm 4 « 9« S « • 

«ad 5 x 7 * Duhiyo I L ^ * fX»a4) fopostod tho hotoxot&a for 

this aToroator* Theso xopoctff aooClm tho «to«o dadiim • 

ThlTtyolght ocoMoi aidtiliitod sloolflasat po»ltlto 

(23) Md a«9«tli»o (19) hotoxoslo ovor «fcd psxoot (Toblo 3Q). 

Tho v«£l«i30!t duo to Q2k «m& *^2A woxo hli^ly sl^olflsAiit and 

prodl::t«illlty rti^lo wm noĉ r to unity (Toblo 32)* All thoso 

f«3t« au^ont pr«lorT4aaa30 of ooit-«dldltl«o <3eae ostloo ovor 

http://posi.tl.vo
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tmgmsAixm 9»tt« «9tloti of this dt^rnxmsstmr* 

17), T«l»r«i Mad* CG), ^8« ftrmtl (9) and ^ s * ah«JLr«v(10) 

tfer* th« good qmmr^ •Mfeteesa for thia at)«£»at@r oa 

nnmAUa bf tb«ir ni^iciMfit gad «ff«3t (Tabl« 33}. Thlcty^ 

• in crosses «biMbit«d niqaXliaon^ po9At4«» (28) lad iMg«tA«» 

( iS ) caa •fi«ate tadiaatlag fitftli«r lavoxtaoae of ooa-

tO&ktL^m 9«»« 4iii3tioii JA tsm$oxktf of Uie 

Fift««» a o w i «ihil3it«d the slga&fjlaaat h«t«s»» 

• i a e^^r bait pftssnt* AiMog tJnmm, aoa-^ndamve geon aotiao 

was px«don&o«at An 13 OSDMOB «» iadiaiftifl ly ttlgiULfloafA 

• as cff^ak la tli«*« s ioesw. !<iw«viir« ia two 9SO0««i S « • 

«Mid 8 X 9« the addltAiw 9eti^ «9tiOu w«« 

r«««dled b^ Qoa»git?nA f>awt scNi •ff«9t la tti«i« 

OtiMr poteati*! 3C0«««« with iK>i>»«aditiiw 9«ie astioo for thia 

3h«c»at«r ^mgm S « 7 « S I K 1 D » 6 « 6 ÔCS 6 x 10« 

rtmtm « M ao «ftrll«r capoxt on Ii«it«sa0i« A9r 

thin dh«r«at«r« Theroiocv* both hateRMiis «id i»E«tomlii«iM« 

of iioa«»«3dditi«« 9«ii» aotioa obi«r9«a ia praswit fJurllnB ««• 

tb« f i n t cwpoxt* 

Thi£tyt«M> 3so0«e« •(hibitad s lgni i iawt ptmiMkim 

(8) Md ttogativ* (24) hot«so«i* ^mt Mid p*c<»iit (T«bl« S i ) . 
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tfi« rmciMkom dom to (Kih and *̂ 2ik wem h l ^ l y si^aifX^Mt 4«A 

9iit«l8ttfuUty rstio w«i otMr to uaXty CT«bl« 92)• tbrnm 

tmsltm »uei9«9t psiMlaAia«a3« of znoa^^maAXti^vm qmm •attloti oviftr 

•l9i»^<i8«at <33̂  AHA ^3K mrJUtues for th&e atMinmter on 

f>ttx<&iits ta.9Mt>ori« C2)« OM« lA âal (3) «ia nn US 

C4) « • ! • t^« '?ood g«Mr«l aotabiiMis ior this sisnttmakmr m 

C»ipe«i«d lay siqiiifiaaot 99* off^ot (Tabte 33 ) • Itiictytiio 

8CD89O0 eKl̂ ibitwS 94qiii£ia«»at positlv* CU) mtA — f i t i f C2i) 

•9« off eat iadiaatliyi iuxttwr peodosOiiaiiso of ooi)»«idlt4«o 

9«o« «9t4oo ia faajocitr of thmm weaanm (TAbio 34)* 

Tbe potential acoMOi 2 x 4 # 2 « S « 2 x C aad 3 « 4 

•hoMid 9if9alf43«at tiet«xoai* ovvr botti^ pAcoot* i o «hlat»« t^o 

fiaii««dt!lit4'«o 9eao •atioa ««i PEVdon&oAalt «i liidia«t«3 taf 

•i90i.fla«iit vs* olfeats ia thosa tttmnoa* 

ttms9 wai ao aariiar ciqnrt oa tvotasoaia ior tMbi 

ahazaatar. fheceiori>« Urn hotazosia ior protatn aoataafc im 

ftniits iB aiaimadl to ba tha Ciist caipoct* 

'•3.S fffHUl ag^ft%> tf^UiY 01 p*fffiqi'» •m Pilnam 

It ««» otearvad that hatazeaia «id 90«iii3ioii»9 ability 

affasjtff vara ia daaira la dixaatio.! for aô aa aharmataoi «iad 

ia aadaaicatola dixaatioa for othasi • Oasto olMiarfatiocia asa 
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1979)* ticoott^ an «tt«aipt MIP n«te to m^tfia th« ovo£«ill 

«t«tii« of f»»c«aits or 8caM«8 with tmpult to «9ft« • «» «iii 

hetmmmia for f r u i t yiald* othor yXmM aoMfOttoai* ond fas l t 

<!ii«lity relatoa pacamotare* Nsliiod oiitliaod by Jusnuaar̂ klaoi 

•ad Wm>ayiogi«ahyy C1979} for ootnpittttioa of o«ov»&i otifttti 

o f 99« and OM ai^ AjE«in«dh«i«.-Ts ^ j ^ « C1984} for jMii^latlott 

o f o^mrall bc^ttor pexoat heteroais none folXtJwod as glvaa 

i a para 3#2«S.7 «MK3 3«2«S*e« roapetstivoly* 

Xafomatliitt oo ovanOl atatua of paiwita AavB&vaii 

i a a i a l l o i «Kperi(Baat ie»r «a» offaeta la raapoat of mooty* 

ijHo <|ciaatitatxaa at̂ ^aaaatora ia paaaaataa i a Tabla M « 

rtm aus>asiocity of paaa«ita, whea Jait«A bf ttiaiff 

«8a oftestff ia 4aa ix« i i^ tfAxsaoftioa aaaaaa 22 dbaraatosi 

ce«aala(3 tt^at nusf (S)« l^aa Kraati (9}« OOk* l o a ^ ( • ! 

<Ad fiisa »mLe»f i iO) «4wo ^ood gaaarai i w i i a a i a for rnrnt 

yiald attdbtttaa m^ f ru i t qual i ty roiatad pararaatoA la 

oefar of nagoitH^te* Dahiya s^ j ^ « ( 4968 > «iad 'Ushra «ad 

!Uahra (1990b) raiortad niaa Kraat i m good aanDioer far 

aoat dbarasteri aader thair atudiaa l a aupTOft of above f iad* 

iatra. Tha hi^haat aaaMaar* ^ r y a tteusl^ via aot gaad 

308i^3iaer for f r u i t yiold taat i t waa ^oad aaat^aar fa r malor 

y ia la oaenpoaaota l i k a d̂ ars to flcwar* aanftar of f ru i ta* pl^iat 



Table 36 . The saore lor gca s t a tus o£ pctrenta for 22 sharaoters in 
brinjal» 
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SI, Parents 
no * c h a r a c t e r s 

1 . Days t o 
f l o w e r 

2 . F r u i t y i e l d 

3 , NO . o f f r u i t s 

4 . Pltint h e i g h t 

5 . P l a n t spread 

6 , Primary 
branches 

7 . Secondary 
branches 

8 . ?5ttoa g i r t h 

9 . F r u i t vraigVlit 

1 0 . F r u i t l e n g t h 

1 1 . F n i i t g i r t h 

1 2 , S t a l k l onqth 
o f f n i i t 

1 3 , F r u i t d e n s i t y 

1 4 , Keeping q u a l i t y 
index 

1 5 . Rind t h i c k i i e s s 

1 6 . Seed weight 
p e r f r u i t 

17 . Dry matter(%) 

1 8 . T o t a l pl;ienola 

19 .Orthodihydroxy-
phenols(%) 

2 0 . T o t a l augacFi(%) 

2 1 . Reducing 
3ugara(%,) 

2 2 . c r u d e proteiti(%) 

O v e r a l l s t a t u s 

Mean s t a t u s -

•a 

-M Xi 

§1 

- 1 

- 1 

- 1 

+1 

0 

+1 

+ 1 

0 

- 1 

- 1 

4.1 

0 

+1 

-4 

- 1 

-JL 

+1 

+1 

- 1 

- 1 

- 1 

- 1 

- 5 

0 . 6 4 

- 1 

- 1 

- 1 

- 1 

- 1 

0 

0 

- 1 

- 1 

- 1 

+1 

+1 

+ 1 

- 1 

- 1 

- 1 

- 1 

+1 

+1 

- i 

- 1 

+ 1 

- 8 

0) m 

3 0 

+1 

0 

+1 

- 1 

- 1 

0 

- 1 

- 1 

- 1 

- 1 

0 

+ 1 

-n 
0 

0 

+1 

0 

+ 1 

-••1 

- 1 

- 1 

+ 1 

0 

i n 

.-( 

0 

- 1 

- 1 

0 

- 1 

0 

0 

0 

+ 1 

- 1 

+ 1 

0 

0 

0 

+1 

- 1 

+1 

+1 

+1 

- 1 

- i 

•hi 

0 

(4 

a 
CO 

• f l 

0 

+1 

+ 1 

+1 

0 

0 

0 

- 1 

- 1 

- 1 

+1 

0 

0 

0 

•l-l 

0 

+1 

+ 1 

•^i 

+1 

- i 

+6 

- 1 

+ 1 

-t-l 

• 1 

0 

0 

0 

0 

0 

+1 

0 

- 1 

0 

+ i 

+1 

+1 

- 1 

- 1 

- 1 

+ 1 

+ i 

- I 

+3 

U 

- 1 

- 1 

- 1 

+1 

+ 1 

0 

• 1 

• • 1 

+ 1 

+ 1 

+ 1 

- 1 

~1 

- 1 

0 

~1 

- 1 

~1 

- 1 

+ i 

+ i 

0 

- 1 

1 

• l - l 

0 

- 1 

+ 1 

+ 1 

- 1 

- 1 

0 

0 

+ 1 

- 1 

-1 

- i 

0 

~1 

* 1 

- 1 

- 1 

- 1 

+1 

+ i 

- 1 

- 4 

Iff g 
V) g 

0 

0 

- 1 

0 

+ 1 

0 

0 

+ 1 

+ 1 

+ 1 

0 

0 

- 1 

+1 

+ 1 

•••I 

- 1 

- 1 

- 1 

+ 1 

+ 1 

0 

•»4 

> 
U 

+1 

+1 

• 1 

0 

- ^ 

- 1 

- 1 

0 

- 1 

+1 

- 1 

+1 

- 1 

+ 1 

- 1 

+ 1 

+ 1 

- 1 

- 1 

+ 1 

+ 1 

0 

+1 
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^«si47llt and pUat spciMd maA iwtktmm qua l l t r c«l«Mid sotflpo* 

oeotn •caept axitae pcDtAin. tfett ••aooiS r4^M»% •i«li—r» 

Pii9« icrimti wm cpood 9«ii«ral aoiabiaer for a i ^ r y ie ld OOA* 

VMMats JU3ce plm% mprmm^ •tmm 94ctt)» icia&t Wttlniht «ai 

ic i i i t l̂ eogtlt <na eia«iitir aotapoiMnts l i k « 1c«epiiii9 « « l 4 t y 

tettSK of fxu4t# cSad tl3laBea€Sf<« seed iMH^rt p»r €cuit« itcit«I 

9ii9«<» <i^ vsAiaiiit; sugar* lti« tewminitn hXtjIi aof!t3lA«r« 

Qflkiic Xot»a &4d fti9« nliaiffaif mice ooXy good ao^eitfAecsior 

f s i a t iri«UI «ttid ot^er siajor y ie ld taupMait* 141c« miotmt of 

f m i t <iiid f«i4t iflogtt^ ««i»d ti»i.t <:Rt«li«3r ao«pQCMn%s lUm 

^MqpAoa quaUty la^taK* 9«ed wvligfttt v^ tM»kts t o t a l mioMV 

«ad f«dU3iar? !itig«r« 

iwnxig ttm poor qO'î ai&iMiĉ  O I K « iooftl ( 3 ) «MP good 

9« iora l g»titAiier ior ^nwiaunt ttukt qii«llfty go^amai f «K3^pt 

mwfmm ̂ Ale Hal^cftir to^ttl (7) wm 900d goiisiaer for flora 

ftttti^Mir of r^mM 

Xa «i«ior«l« Vtm qtm of teat* o f o « w a l l 22 st^oro* 

8t«e» rovMloa ttiot ooao of tho ^amnta v« i f M 4 wwfilung 

for a l l . t t io ai^«r«atos«« tteooo i t s i i l t * aao i a Una ^$Xb-t^r^ccto^ 

niam Md f«t i . l U 9 6 4 ) . 

Si ,^lar ly» ovvroll status of hybcias lioco wodwd 

oat for ssa mtk^^ ia respest of 23 arioraoter^ mid poolod 

•9oro ^MEoas tl^asa ^^armtesst ia prcsaataa i a Talda 37 aloag 

v iUt poolaa 9aa affaots eaora of pasaats* tt^a oroassa 
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«Rl4Mt«A tofcai •9»c« ataoip* «•«« aaocie a m 9«t«9oclJMd « 

hUlh •!>—tfta aco09 ao«b(Ui«tiaKi (K) «« ! t t i * x«ra«&aia9 aso»«i0 

• « • m Urn apealf la 99309 aombia«tloii9 (L*}« Ulciita<i 

P«swit9 « •» • «l«o sJL-Mlfiad into Mi9fe ami low iii»tiiiiMi 

b«i«A on tbttir t o t « l 90* • f f « 9 t ssoxv* 

• a « •f f«9t i i «aa nmaiold? 25 bytacids 4MI low aa» «fto3t«« Xt 

la i a t « s ^ t i a a to aote t l i * t ^tm top yS^ldifig tlicvQ hytosid* 

aarmlft C » 10* S X € «id 3 x 9 SKocOcd high aa* •<taot 

Caaoves 6* 1 <*iid S« caspasstJliwly) • Ilio top yloltftas liyiMCld 

• X 10 axhlbAtaa aanlnaa sgA ofioats fior Cxolt y ie ld * oMRfaar 

o f fndt9« p l« i t apcoad* txii l t gl.fth« osttohydxt^xy |t)«iol«, 

t o t « l •ugasi* c«du3ia<i au9«c» aod axuda peotaia aoot^at i x 

Cni l t (T«bla 4 2 ) . itm hybrid S x C ahoaad daaicad a a a a i i a * 

9ta for iJRtit y ie ld* plant balgrt* plant apcaad* aaaoodary 

branahea* fxui t «ai9l^t« i i a i t laogrth* Icaaplog qaal i ty iad«i« 

siad thidkaaaa aad to ta l augasi, S ix l ia r ly* the highaat 

y ia ld i in hybcLd 3 x 9 aKhihitaa daaioad aaa af ieot for f r u i t 

v i a l d , f a i i t mi(f*mx, plaot tieight* waiQht* laogth mtd g i r th 

of Ccuit* Vaapio^ ^ a l i t y iadaK* t o t a l lihaaola* ecthodihydroxy 

ftiaaola mta axuda protaia* aamaintnri xl hyiacida with high 

a«a afiaata «chitaitad a i m i a r daaioad aaa affasta tor raajor 

y ia ld attcibutas and fnai t qual i ty ral.«M»d para^iiatttca. 

Hie oiperall heteco9ia o^mt batter paxaat axd 
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T a b l e 3 7 . O v e r a l l gaa s t a t u s o f pajrejita a n j s e a s t a t u a o f 
Grosses aarogs 22 t r a i t s i n b r i n j ' i l 

O v e r a l l O v e r a l l Parents Crosses 
s t a t u s s c o r e 

High 7 - 5 x 6 , 5 x 7 , 6 x 0 

6 X 10 

3 x 9 , 4 x 9 , 5 x 9 , T . X 8 

2 X B, 2x 9 , 3 X 6 

GOkak local 3 x 5 

7 

6 

5 

4 

.-

Surya 

-

Pus a 
k r a n t i 

2 - 1 x 5 , 2 x 4 , 5 x 8 

2 X 1 0 , 5 X IC 

6 x 9 , 9 X 10 

1 Risa 2 X 1 0 , 5 x 10 , 6 x 7 , 
b h a i r a v 

0 . 8 1 Mean s c o r e 

Low 0 Garo l o c a l 1 x 6 , 1 x 8 , 2 x 5 , 3 x 7 

3M 135 7 x 9 , 8 X 10 

- 1 Malapur(L) 1 x 7 , 3 x 4 , 4 x 7 , 4 x 10 , 

1 x 3 , 1 x 4 , 1 x 9 , 1 X 10 , 

2 x 6 , 3 x 8 , 4 x 8 

- 3 

-4 

- 5 

- 6 

- 7 

- 8 

-

Taiwan naga 

White 
Madhapuri 

-

-

Higna dor l a 

2 x 7 , 3 X 10 

2 x 3 , 4 x 5 

1 x 2 , 4 x 6 

8 x 9 

7 X 10 

-
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per ^ f poriQxiQ«ise in aomparlnoii wiUi hmt, pnmA wom «oe» 

Icoa out «oso»« 22 dtimtmatrnm aoS pvaicitt*! i a Tablos 38 awi 

99« CQftpegtiiMly* 

iweoty-tlkCMi fcytufiU^ eHlu.l94t<idi (MmralX high NK^*-

CDtia ^tatti^ o««r bett«r piUPMit* ifhiX® mm^iaisn^ 22 lifbcld^ 

showed low oimr^il Itetexotls uttttus* I t I s sitter froia 

T«bi©s 37 «(B3 3e« thtft hi(|h ssa 3oatcil»t«s temmsOa h i ^ 

h«tex^09is i a iS out of 20 Ityfocia^f ttuit, im, oeariy 7S rvr 

areiit* IhLB Indiaatwi th«t oNiiosr saa • f iaoui a«ii be Asaawitad 

i a tmem of tiotocoai* i n hyteci<^. Oa «4fflll«r lto»« Siagi) 

•tad ir«ld« ( 1 9 ^ ) oHiocwBd hl^jhor soa effoafe i a Uie ahaeo-

atois po4iit«a towftxdi tho pot«ati.«l of Iqrlxid vigour i a 

b r i a l A l . 

mifilfo lietecotia or M Q ^ San atataa li«i l l t t l o 

apf>ila«tlo^4 ualcs!* i t is «aa!»'««»aai«(3 by tii^l) t^r §ig pavfcu^ 

a«!ia«* A hi^h «adi loir atatua i a xwipaat of par ag piiriac»» 

fiiiaao 9vmt a l l tcaitA nould te ooca tnaanjngittl i f i t ia i a 

aae9>ftri9oa vXth tha laval of f^arfar^ îdaaa of boat availablo 

v « £ i « ^ cathar thaa taaaa of tita t x a i t a . I4iaaa« th« saathad 

adoistad «NK>r bwiaS oa tl4i laaal of pwrfoeaasaa of tiybeida far 

aash 9l%ari»ter i a aooipariaaa with t^a p&$:iox'nmj^ of iiatt 

variaty anoa^ tim iMuciata* 

i t ia alaar f com TaiOa 39 that U byiMCiaa 

l»itaA l4/q|̂ 'er ovas^tll £g£ »j| pcrioriiaaaa i a aonipari^oa with 
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Table 3 8 . O v e r a l l h e t e r o t i a s t a t u s o f a r o s s e s based on 
t h e s c o r e o v e r 2 2 c h a r a o t e r s Ln b r l n j a l -

O v e r a l l 
s t a t u s 

O v e r a l l 
s c o r e 

Cso%^^ 

High 10 

9 

8 

7 

6 x9 

5 x 6 , 5 x 7 

2 x 4 , 3 x 9 

1 X 5 , 3 X 5 , 3 X 8 , 5 X 8 , 6 X 8 , 
7 x 8 

1 x 7 , 1 x 8 , 2 x 8 , 2 X 9 , 3 X 4 , 

3 X 6, 4 X d 

2 X 5 , 3 X 10 , 4 X 7 , 4 X 10, 6 X 7 

4 , 9 8 Mean s c o r e 

Low 

3 

2 

1 

1 x 6 , 1 X 10, 2 x 3 , 2 x 6 , 2 X 10 , 

4 X 6 , 4 X 8 , 5 X 9 , 5 X 10 , 6 X 10, 

7 x 9 , 8 X 10 

1 x 3 , 2 x 7 , 8 x 9 , 9 x 10 

1 x 2 , 1 X 9 , 3 X 7 , 4 x 5 , 7 X 10 

1 x 4 
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Table 3 9 . Overa l l per s e performance s t a t u s across 22 t r a i t s 
ds compared t o be^t v a r i e t y (TP)» 

Over a l l Ove ra l l Cro'ires 
s t a i u n s c o r e 

High 5 5 x 7 

4 3 x 9 , 5 x 6 , 6 x 8 

3 1 X 10 , 2 X 9 , 3 X 4 , 3 X 6 , 5 X 9 , 

6 x 7 , 7 x 8 

2 . 1 8 Mean s c o r e 

Low 2 1 x 7 , 1 x 8 , 2 x 4 , 2 x 5 , 2 x 8 , 

2 X 10 , 3 x 5 , 3 x 8 , 3 x 1 0 , 4 x 7 , 

4 X 10 , 5 X 8 , 5 X 10 , 6 X 9 , 6 X 10, 

7 x 9 , 8 x 9 , G X 10, 9 X 10 

1 1 X 5 , 1 X 6 , 2 X 3 , 2 X 6 , 3 X 7 , 

4 X 5 , 4 X 8 , 4 X 9 , 7 X 10 

0 1 x 2 , 1 x 3 , 1 x 4 , 1 x 9 , 2 x 7 , 

4 x 6 
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hmt p^mntm out of th«i«, o i ? ^ ttrheXO!^ Ct3l&} SKaoctSaA 

iiidi9«t«i tl}«t M ^ S|y[ Sf 9«rfosamg« awr b« «ttffUiit«d 

vitti hl<^ ev#r«ll s s * Aloa^ i4itl) het«£oti9 •t«tini« tti«i» 

£iaidAA<38 •£• ia Ua* witti P«tU «aS WhU^im < i984)* Monv 

U « tmmlniwi ti smm hlxfii psrioffWMig hybcidtf, tli« liybrid 

1 x 4 h«a h i ^ het«ioU.a 9t«tii« «id idw m^m t»t«ttt9;iilill« 

npmne vm tkm ttm»A $n hfhtiA S « 9* ihm tifbsLd i « 10 

<BSl»ib4t«a low atatu* for both betonwio aad OOA* 

t^mmwmt, for «Ktx»aUM9 twl9)> yAoldiag pico l in i t 

fxooi t»« hetoxotia hfbtxa, i t i« In^postvit tteat ouab hftoiltfs 

•houXd h««« high 2K SM P*f»f(<>«iao ior t w i t ylold aovpftstdl 

«• aulti««tod «ttri«ty of thm cooioo. A.10119 th« i i liybKid* 

•hovio? h i ^ vtalMs of oipor«ll Per go purfoxaoiaQ* ovvan 

hybcids a«maly» iJ i iO* 2 J C 9 # 3 X 6 * 3 x f « 5 x « » S J C T 

aad 6 jc 8 diapliQpod •li7iii£Lo«itly 9itpoclor yiold o««r iMVt 

^podotT QB*e«lc toaal or flHi« ttioirov* Ttei« 4t tiould lio 

pcofitoblo to •cplolt tr«»o mm^m hfhttLdei f»r ioolotloa of 

hX^ yioMiwi Add hi<^ fittlt qoollty pico liaot ia bwfling 

prô rMTHo* 

The o^wfull higti atatiw of aor ^f p<irfoym«a% 

oaf iaiMal̂ otDint of both the poroot with high ovooall 930 

ototiio in 9Xomm 5 x f «ttd ^ x • i^ipiy thot praflotawiitly 

ttdditi^m «jad[ «iidditi^« x n̂iddiMLtio iatoroc^iooi «oro OMtpooaiialo 

for tho irapsovwaadt io mmt of tcoito la thaao hvbcids* 
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t!o»K»T» high ov«r«&l •«« •t«tu« iadlaat«a tli«t 8iii3it«iqiU.«l 

xol« was Also play«S tqr dorgdUi«i3« and ottier «pist«fti8 latest 

•dtloo for flo»t of tr«lt8* 11i«0e hytorida hmvm tm»tAoA hSu^ 

perfomffistt for ffu4t p o l i t y 9fo«B»9t«ci w « o l l «i yl«ld MIS 

viold attKlltttoi* f^dti gaocmnm hovo tl^o pountlol to Uiixiit 

doslroble traosgrotaiaats ia tlw st^gsogAtia^ 90iM»c»tloiii whiati 

tfco bSMdor 9«i haodXo thm^(h mAiqsmm miitted* IMvovor* for 

tho OKploit«tAoa of tlw Aai pot^itl«l of theso oxossos* tito 

aoo'jwttioaal aethodolooy ao«ds soiv ai>d4iio«tlaa tor ouplol* 

%iaq both «ddlt4«B #• «ioU 10 aoii*«ad4t4«« ganotia of foota 

OXl9til>? lA th«!tO OfOMOi* 

hlQb ovorail perC»cmaB3e« h i ^ ovonAl hotocot&a 

•t*tii« and iavolviMaat of one Fxuoat with ^ 4 ^ OMirall «aa 

•tatua in aaoaaaa 2 x 9 * 3 « 6 # 3 x f « S « t aod ft x 8 iadlp-

oatod tho lanolvoiwit of pcadoiaiiiaatly moa^aOdXti^m effoata 

(acMqia«03o« addxtivo JC doswioaoao oad oth«r latoraotioos) with 

aigaiflaiBt mir^iklwo of foots ia tl»o •9ra""ioa of looat tralfta. 

Ttvla «aa •msfortod fay al^alflsoat tigh oiporaXX aoa atatua ia 

a l l thaao ocnasos. ULogtaî  ( iWi ) hm qkma tho dotailod 

thooratisal disgitssioa to ahow u t i l i t y of atiab ofoasos ia licoaa 

iao pcoqcmBrmm Ttumm typaa of ocosffoi oaa yiiAd 4MMiiroliio 

ts*aMgt&99lrB 9«greg<iat» ia fucthftr gaaoratiooa If tha adkSitiao 

of foot of oa« poxoat N̂»d ooBV>le^watorf iq»iat«ti3 offosui of 

otivar pttsaat aot ia ttw aaitaa diraatioa* for full aKploit<*tioa 

of geaotis vadabLlity oaOatiag ia thaao iiybcias* t l « 

tiooal broaaio? s^atbodolony would caooira aodifiaatioa to 
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9«pit«Ila« ptmSoatamnt mmp «*dditiiw» mUmsitM 4ii«ol««d An 

tls« «aqpc««8lan of yi«]a« yicid «ttca.%ttt«t «id fx«lt qru^lltf 

c«lait«d aOfliMMinfcs* XastaM of oootlnMnMi •ttliias* Altoc^ 

tt«tX«» iAt«ceiaUa9 b t w o o l l t * pl«at« wd ««ifi»? aiqr b« 

«3opt«d to imsremm th« spin of scliiotlQa* this nould joi* 

iild«r«i!>iy iii9<««»« th« ff«9MM«y of pcit«atl«l tvttas^gwwiws 

•«gse9«at9 la aualt taftted*!* Tt« fsfuentat 0«il«at4ao« dl«-> 

i l « l ti«le9tlim m/Um OK bi«p«M(it«i :««tiJKi wtfeoda «ai»ld 

be diffisMlt to bo «Kosois«d lo bciaj«i« Alto«i«tl«iiy« 

'(ttltlpio wBomvem $siy9lviu3 liy)»cL<l«i tNmiag psoaliio for 

aif fe£«at tr«k&t4« oould too I'olpfiil to 9ap4t<»llso « port of 

l<3Jbt4iPo oii03t» «Uoto Ao ttio P8(MUAA9 taybsfidi* 

porionaaioo bot lov ooo offooto* <na9li asao«e« my iw 

at l l i sod ia loolatiAg peaaA^nU^ Uneo faoa tHiir 

populAtioo «aa »t>Aiainq up oc« populAtiooo ttf 

iMtttcoi fltaorved la tlio vospestive populotioos* 

tito top thcoo klQli yloltflOQ hrMLd»# tiie tiy* 

hcUm S X 6 oaa 3 x 9 iMid ovoralX higb o»g oo imrfffimoiirio 

•ad hmtmxmla* But top OMt yloldl»i tiybcid 6 x ID tKlil* 

bitod mvmrme ovocoli £U[̂  f̂t perforamao aad l^otovmio* 

3hadb« <sii(S "̂ idbii Ci982) obtervod tlMt boit poriorn«ifi9 r^ 

bybcl<!̂ iiOSO dlfioMut fswa tbo bast hetocotia f̂  tybxiai 

IA nojo]:lty of tbo ohAcoaten ttliJUiih oonflcm tho Î JOVO 

roiult* Jio Aosight into tl'.o nokatxo of botocosio* ooo 
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• f f«9 t« «afd 93« vtatas of p^nKitfl for 23 dharaateci o f 

tbcaro ttirod Iqf1»cids 10 pxe8«at«d l a T«bltt 42« ItW 

pmtWocmmam of tl)«Bo bybcldit %i«i olcMdy dloouosoA i n p^xtt 

$•2*3 iA g ipoat of di f foraat 9l i* i«9to»« rtm aoaptfuttive 

(fuallty foatii«e9 •aoog thmm thnm hyi»id9 vont icdaoad 

l « « i l of to ta l | t i« iol dod orthodibrdaoHr Ptviola l a toylKiid 

S a t «ii9g«fft th«t i t m i l be !«•« I^RMOA to di«ooloucatioa* 

Qa ti)« othar hmO, tqrbdai • x IC ĉ afl S a 6« showadl taoroa» 

9ad laval of toti& «ad xadualag •agais* Tha acuda p0E>tala0 

«faxa hX<fii l a hf luK^ 3 a f «ad • a 10* Vaelklafi at tba 

aatlcad i;^coti«n*at l a ylald aai otbar quality £«latad isu l t 

paraaataai^ tl)«ia thcaa tiybsidB appaar to ba psoaiala? for 

aKploltafclaa of iMstarools. 

t^ftf «y 4fft t y fifl jBtf t i gfrtiffiBif 

Aaoa^ tha par«ntft» f^arfa* fii«« Kroatl* OoltA Looal 

aad vasa Bhairav vara otaarvad to ba high ^eoacal ifMlilaafa 

a^wr A l l the t r a i t s * Boaafi on onaral l gaa s tMa* of tha 

pattiat«# tha aaosfia* ahoaiag hi^h ovacall hetarooia* oaa dod 

par gf p»rioraaasa status m^cm alatsxflad m fa f i f taotli 

p«taat« la a hfi>cid with high oawrall 98a atatas)* F.L ( i f 

oaa pac^mit a i th high aid other with low oiiar«i l gaa status) 

«ad tx ( i f both tho paraats l a hsrtocld with low eascall 99a 

st«tiw}» ItMD fcequanspf of axotraas with ovaral l high 

hetarotia* saa ^afi 2S£ MM P&rforRMaae status i a d i i f a n a t 

alassas •wm pcwsaotadl ia Tabla 4iO» 
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111* ixvmimaar of accw««» with <»«sx«&l h&gii tieteaoai«« 

•9« »t9»m «id per gf perfc»rai»3« w«c<» eMcloiia Aa tiL 9l«ni 

of paif«it« <!•«•• oae PAVttot with liigh ovttr«ll 93a st̂ KtiHi 

«a4 ottier vitli o^mrail liov 98« statiua)* Ttie iHK4r̂ i> fsa* 

q»miisf (SC«9yt} e t e^Mir«ll hlgb h«t«sot43 tytoci^ ««§ otoi«rPid 

i« f«l. 9lmm of ponot iolloMd ly U. 3t«ra of p«»Mtt (>4««()* 

Ttooao roniita ««• ia Urn with siagh CiMi)« OliUt oaA 

tlio f r«iii«iaf Of 09or«ll hAqh ooo ««9 found 

i%m> in FL 3 l « « Of puimta followoa br KN tOLmm of p»«ta«> 

<39K)« S4a41«r om9rm\ioa0 «ofo xvpoxtod oorlAor br 

^rt^mfvm md sajpoi (1977) noA "Haoh «ad Kiia«r Ci968)« 

Ott s i ^ l o r l ino ovor«ll tiigl) mil I t P9'i»r"*>i9« 3«B 

bo OKpootofl lA HL ol«is «i ri^alofl far tlio hftgl»«*t CroHMoaqr 

(•3*«() of oiporall bi«b IIKJ'JL porflormmoe la tho OSBSMM* 

Tho pcosoot •tody sovo^ls tlioi tbo 9»a8«o» iavolvlag ponnto 

witb h i ^ «od low oiMHPnil 98* ettotao wil l oootjclittto TjotiruM 

for oiiox«ll bl<3h betor3«io« ooft offoata Aoa j m f j | peri»S)» 

MHI90 ia hfbda for i t s 9ow!i»co4«l oaq^lol4«tioa« 

Itio dl9«fK|«a90 btttvoaa tho pacoats wm aaoiuxod t;gr 

tbo IT ataUatias bwad oa IS saocpliologiaal. ma f n u t abaco» 

atax* ia aaperiaaat X* Itia gauatia diataaaa (D) betaaaa 



Table 40. Frequency of crosses with overa l l high heterxjsis, 
saa and per se performance f a l l in d i f fe ren t olassea-

S I . 
n o . 

Par t icu lars Class of parental gca s t a tus in crosses 
H x , « H x L L x L 

.1. rre-^Ufenoy of sruaae^ with 2 13 8 
high overa l l heterosis ^g .^j ^ 5 ^ 9 ^ ^3^^^^ 
over b e t t e r parents 

2 . Frequency of crosses with 7 
hir|h ovgL^all sea effects (35) 

3 . Frequency of Grosses with 2 
hiqh overa l l performance . , „ -) 
compared to best var ie ty 

9 

( 4 5 ) 

7 

( 6 3 , 6 ) 

4 
( 2 0 ) 

2 

( 1 8 . 2 ) 
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Fiqures in bracV.ehs are per cent value 
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9 

p&twatB of wadti 3rt»9 wm iioik«d eat ba««d «MI tNiirD IWIMO* 

«hl3li «ttcA«d fxio» 6.83 C4 « S) to 37.09 Ci x lO). D ^»}u«i 

of 4S acQ8»tt9 wm di«id«3 into iour dl̂ «SEr«ttae slmmoB aonsio 

dcriag mtolinattrn aoa tJbo iNRimtî  ft ^i^imm motKf thmm sxosses* 

Ovsrall f)ct«ca«l« st^itus O^MI: bettms p«soat «id o««r«ll mam 

•t«tMi of a l l asoBî es ««xo ^r^npcd into M#i in) mA iow ix.) 

3ot«E|0£te9 «i pior pioo«ilia«B outlJAodi bf iyauM^ialam f^ j | * 

<X984)* 1M» fr«9«i«a:v of toetosotXa aso««es te f«l«t4ofi to 

It* ao* Aofl ^ i«o t« l €ilya9mmmm im pros&atma Aa T»lrio 44* 

t^oatytiio high h«toxotlo SCDOSOB out • ! 23 i 

obtionpoa In two ^^'^ thmm dkrmn§muam almmmm* tkm 

hi!7h hotoi^tis 9S09S09 ( U ) «ox» aHmmrma la dk^mm^nam aHmm 

2 (!•••« 9«iMiti3 ai!tt«i»« teau—0 14 to 20) iollot«A tar the 

almm 3 C6 8Co»«e9} that As» goooMa aA»t«i30 iJiif oiu 24 and 

30# «h41a tha a4^paxgaa9a slaaa 4 Cgaaafcia d4»taaoa baXdv lo) 

aod 74«a9 4 (qaoatia tflstaoaa a&iavm K)) caaoaOadl 0 aod 4 hlii^ 

hataxotla axoaaaa* laapaotlaair. 4t maaala that tha oftiaiKn 

4ava4 of dXvaxgaaaa hai—ia psMSla waa ofaaarvad ia 34aaaaa 2 

^»d 3 (i«a.« ganetia distaste taat«aaa 44 aad 30) to iMbt«UUi 

h4!3h hataroaifl 4a F̂  9oaaratlo«. Zt fttrthar sugrgasta that 

iMcy 4oa divecqraaaa 34aii« CD <«ad aAtcataaly dlaassaaaa 34ais 

IS) aaca aot wuitatila to otatî ia h«tajct>t4a aaaM»i»t4aaa« iSisai* 

4ar im tha teaad m cegaoit aaa affaata 4a mtaanm. mksh» 

%mm ai099a9 out of 2C as»«»aa «4th high asa af faat aoa foaad 

4a 2 moA 3 divaasanaa 34«a«aa« i t ratwla that tha 

asanrpmoa of a4ffa£aiift4«i4 fjpaqitaaa4«f of hataxotia asoaaaa 

4M aarioua d49asgaiiaa a4«aa a an xaiatad to paxaatai ai^mta^maam 



279 

'^able 4 1 . Frequenay of h e t e r o t l a oro'^sc.g in r e l a t i o n t o 
i t s s aa aiKa p a r e n t a l d i v e r g e n c e in b r i n j a l -

iSa ^ a H L T o t a l 

T o t a l 

h 

1 

h 

1 

h 

1 

h 

1 

h 

1 

0 
C 

9 

5 

5 

3 

1 

0 

15 

8 

0 

1 

1 

10 

3 

4 

1 

2 

5 

17 

0 

1 

10 

15 

8 

7 

2 

2 

20 

25 

DC = Dive rgeu ie c l a s s 
QC^ = O v e r a l l sea s t o t u s 
h «» Ove ra l l high sea s t a t u s 
1 a Ove ra l l low s a a s t a t u ? 
K « Overa l l high h e t e r o t i o s t a t u s ove r b e t t e r pa ren t 
L = Ove ra l l low h e t e r o t i c s t a t u s ove r b e t t e r pa ren t 
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Table 42. Mean performance, heterosis (%) over mid parent (MP), 

better parent (BP), Top paieat (TP), sea effects and 
parental status of gaa (P) for yield, yield attributes 
and fruit quality parameters in three top yielding 
hybrids in brinjal-

S I 
n o 

1 

1 . 

2 . 

3 . 

4 . 

• C r o s s e s 
C h a r a c t e r s 

2 

Days t o f l o w e r 
( N o s . ) » 

t-iean 

MP 

BP 

TP 

S e a 

P 

F r u i t y i e l d p e r 
p l a n t < g ) » 

Mean 

MP 

BP 

TP 

S a a 

P 

Number o f f r u i t s : 

Mean 

M.P 

BP 

TP 

S e a 

P 

P l a n t h e i g h t ( a m ) * 

Mean 

MP 

BP 

TP 

S e a 

P 

Gare l o c a l 
X 

Pus a k r a n t l 

( 3 X 9 ) 

3 

85 

- 6 . 0 8 * * 

- 5 . 5 5 * * 

2 . 4 1 

5 . 7 8 7 9 * * 

H X L 

iG40 

79 . 27 * * 

6 8 , G 4 * * 

5 8 . 3 5 * * 

5 4 8 . 7 5 2 * * 

L X L 

2 0 . 0 0 

4 4 . 4 0 * * 

1 2 . 9 9 * 

- 3 6 . 9 1 * * 

3 . 8 5 8 6 * * 

H X L 

7 4 . 3 

1 6 . 3 7 * * 

7 . 6 8 

- 3 2 . 4 5 * * 

7 . 4 7 7 3 * * 

L X L 

S u r y a 
X 

OoTcak l o c a l 

( 5 X 6 ) 

4 

8 0 

- 1 1 . 4 5 * * 

- 9 . 8 1 * * 

- 3 . 6 1 * 

- 0 . 0 4 5 5 

H X L 

1 7 1 5 

6 6 . 1 2 * * 

6 5 . 5 9 * * 

6 5 . 5 9 * * 

4 4 6 . 1 1 4 * * 

H X L 

2 0 . 7 0 

1 7 . 2 8 * * 

7 . 2 5 

- 3 4 . 7 0 * * 

0 , 8 0 3 0 

H X H 

1 0 1 . 0 0 

1 1 . 4 2 * * 

- 8 . 1 8 * * 

~ 8 . 1 8 * * 

1 6 . 9 2 1 7 * * 

H X H 

Ookalc l o s a l 
X 

P u s a b h a i r a v 

( 6 X 1 0 ) 

5 

8 2 

- 6 . 2 8 * * 

- 1 . 2 0 

- 1 . 2 0 

1 . 3 9 9 0 

H X L 

1 7 8 5 

7 2 . 3 5 * * 

7 2 , 3 5 * * 

7 2 , 3 5 * * 

4 2 5 . 7 5 2 * * 

H X H 

3 3 . 0 0 

3 8 . 3 6 * * 

4 . 1 0 

4 . 1 0 

7 . 5 2 5 3 * * 

H X H 

8 2 . 3 

2 1 . 6 5 * * 

1 5 . 4 3 * * 
- 2 5 . 1 8 * * 

2 . 6 4 3 9 

H X L 

Oontd. 



TableC42 G o n t d . . ) 

5 . P lant spread (cm) i 

Mean 

rip 

BP 

TP 

53 c a 

P 

6 . ttuabcc o f 
b r a n c h e s i 

Mean 

MP 

BP 

TP 

'5 c a 

P 

7 . '^ecoafiary 

tie an 

MP 

BP 

TP 

3 c a 

P 

p r i m a r y 

b r a m h e . n i 

8 . S t e m g i i r t h ( a m ) * 

Mean 

MP 

BP 

TP 

S a a 

P 

, 

5 6 . 3 0 

2 , 6 4 

- 1 2 . 9 8 " * 

- 1 2 . 9 8 * * 

1 . 7 2 4 7 

H X L 

4 . 0 0 

- 6 . 9 8 

- 6 . 9 8 

- 6 . 9 8 

- 0 . 0 6 3 1 

L X L 

1 3 . 7 0 

1 5 . 6 1 

5 . 3 8 

3 . 0 1 

1 . 5 4 5 5 

L X L 

4 . 9 0 

- 8 . 4 1 

- 1 5 . 5 2 * 

- 1 5 . 5 2 * 

- 0 . 3 8 6 9 

H X L 

6 7 . 3 

1 5 . 0 4 * * 

1 4 . 6 5 * * 

4 .O'X 

5 . 4 4 7 0 * * 

H X L 

4 . 0 0 

1 4 . 2 8 

8 . 1 1 

- 6 . 9 8 

0 . 2 4 24 

L X L 

1 4 . 3 0 

2 6 . 5 5 * * 

1 6 . 2 6 

7 , 5 2 

1 . 9 3 4 3 * 

L X L 

5 . 3 0 

0 . 9 5 

1 . 8 5 

- 8 . 6 2 

- 0 . 1 0 3 5 

L X L 

6 3 . 0 

2 1 . 1 5 * * 

7 . 3 2 

- 2 . 6 3 

5 . 5 5 8 1 * * 

L X L 

3 . 7 0 

5 . 7 1 

0 . 0 0 

- 1 3 . 9 5 

0 . 2 4 24 

L X L 

1 2 . 3 0 

« 6 . 9 6 

0 . 0 0 

- 7 . 5 2 

0 . 2 3 9 9 

L X L 

5 . 5 0 

0 , 9 2 

0 . 0 0 

- 5 . 1 7 

0 . 0 9 6 5 

L X L 

Contd. 
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9 . F r u i t w e i g h t ( g ) j 

Meauri 

MP 

BP 

TP 

P 

1 0 . F r u i t b n g t h ( a m ) « 

Mean 

MP 

BP 

TP 

Sea 

P 

1 1 . F r u i t g i r t h (om)» 

Mean 

MP 

BP 

TP 
•''ca 

P 

1 2 . S t a l k l e n g t h o f f r i5 i t (am) i 

Mean 

MP 

BP 

TP 

Sea 
P 

169 .30 

4 8 . 7 0 * * 

1 6 , 7 6 * * 

5 .35 
4 6 . 3 2 5 * * 

H X l i 

1 0 . 9 0 

1 1 , 2 2 * * • 

- 1 5 . 5 0 * * 

-34 .34 * • 

0 . 9707** 

H X L 

19 .70 

13 .54 » * 

10 .67* 

- 7 . 0 7 

1 .4561* 

L X L 

im) t 

5 . 7 0 
15 .15 

3 5 . 7 1 * * 
3 5 . 7 1 * * 

0 .5604 
H X L 

1 4 8 , 7 0 

3 3 , 9 6 * * 
1 9 . 2 5 * * 

- 7 .47 
3 2 . 4 6 9 7 * * 

L X L 

1 2 . 4 0 

1 7 . 5 3 * * 

- 6 . 7 7 

- 2 5 . 3 0 * * 

1 .2596** 

H X L 

1 7 . 7 0 

1 2 . 7 4 * 

3 . 5 1 

- 1 6 . 5 1 * * 

0 .7394 

L X L 

6 . 4 0 

1 4 . 2 8 

2 8 , 0 0 * * 

5 2 . 3 8 * * 

0 .5834 
1̂1 X L 

1 0 0 , 0 0 

4 . 8 8 

- 1 9 , 8 1 * * 

- 3 7 , 7 7 * * 
- 2 .0303 

L X L 

1 2 . 5 0 

2 . 0 4 
- 6 . 0 1 

- 2 4 . 7 0 * * 

0 . 2 5 1 3 

H X H 

1 8 . 7 0 

2 7 . 2 1 * * 

9 . 3 6 

- 1 1 . 3 6 * 

3 .00©5** 

L X L 

6 . 0 0 
1 0 . 0 9 

2 7 . 6 6 * * 

4 2 . 8 6 » * 

0 . 2 9 3 7 
H X L 

Contd. 
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1 

1 3 . 

2 

F r u i t dens i t y* 

Mean 

MP 

BP 

TP 

S e a 

P 

3 

0 , 

- 1 0 , 

- 1 4 

- 1 4 , 

- 0 , 

. 7 2 

. 0 0 "* 

. 2 8 * * 

. 2 8 * * 

. 0 2 7 3 

H X l i 

4 

0 . 7 3 

- 5 . 1 9 * 

- 5 . 1 9 * 

- 1 3 . 0 9 * * 

- 0 . 0 1 6 4 

L X L 

5 

0 . 7 0 

- 7 . 8 9 * * 

- 9 . 0 9 * * 

- 1 6 . 6 7 * * 

- 0 . 0 2 5 6 

L X l i 

1 4 . K e e p i n g q u a l i t y indent 
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Mean, 

r4P 

HP 

TP 

•'^aa 

P 

1 2 . 0 0 

- 3 6 . 8 4 * * 

- 3 4 . 0 6 * * 

- 2 3 . 5 7 * * 

- 3 . 3 8 0 1 * * 

11 X l i 

9 , 5 0 

- 5 2 . 5 0 * * 

- 4 6 . 9 3 * * 

- 3 9 , 4 9 * * 

- 5 . 4 8 4 2 * * 

li X l i 

L5.1Q 

- 1 1 . 7 0 

- 7 . 3 6 

- 3 . 8 2 

- 0 . 1 7 3 1 

H X H 

1 5 . Rind t h i c k n e s s ( cm)X 

Mean 

MP 

BP 

TP 

S e a 

P 

1 6 . S e e d v ; e i g h t 

i^ean 

MP 

BP 

TP 

S a a 

P 

p e r f r \ \ i t ( 

0 , 8 2 

1 3 . 8 9 * * 

5 . 1 3 

- 3 , 5 3 

0 . 0 3 1 7 

H X t 

g ) » 

5 . 1 6 

6 7 . 2 6 * * 

9 8 . 4 6 * * 

1 4 5 . 7 1 * * 

1 . 0 2 4 4 * * 

H X H 

0 . 8 2 

2 5 . 1 9 * * 

1 7 . 1 4 * * 

- 3 . 5 3 

0 , 0 4 6 1 * 

H X L 

3 , 5 2 

6 . 1 8 

5 . 3 9 

6 7 . 6 2 * * 

- 0 . 0 5 9 2 

H X H 

0 , 7 6 

1 4 , 2 8 * * 

8 . 5 7 

- 1 0 . 9 9 * * 

- 0 . 0 0 0 3 

H X L 

4 . 4 7 

6 4 . 3 4 * * 

1 1 2 . 8 6 * * 

1 1 2 . 8 6 * * 

1 . 1 0 6 9 * * 

H X H 

O o n t d . . 
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17 , Dry mat ter(%) t 

Meaii 

MP 

DP 

TP 

1 0 . T o t a l p h e n o l s (%)« 

G.50 

- 1 5 . 0 3 * * 

- 1 5 . 5 8 " * 

- 3 0 . 1 1 * * 

- 1 . 1 2 5 0 * * 

L X L 

6 , 4 0 

• 1 9 . 5 0 * * 

- 2 1 . 9 5 * * 

- 3 i . l 8 * * 

- 1 . 6 1 8 1 * * 

L X L 

7 , 8 0 

• 4 , 2 9 

. 9 , 3 0 * * 

• 1 6 . 1 3 * * 

- 0 . 3 2 1 4 * 

H X L 

1 9 . 

2 0 . 

t ie On 

MP 

BP 

TP 

Mca 

P 

0 r t hod i hy d r c»cy 
phenols (%) : 

flcan 

(IP 

DP 

TP 

Tica 

P 

T o t a l s u g a r s 

t-loan 
MP 

DP 
TP 

a c a 
p 

( % ) t 

o.ias 
- 5 9 . 4 7 * * 

- 4 9 . 4 5 * * 

- 2 7 . 1 6 * * 

- 1 . 1 8 4 9 * * 

II X L 

0 . 0 3 6 

- 2 5 . 7 7 * * 

- 7 . 6 9 * 

- 7 . 6 9 * 

- 0 . 0 7 2 3 * * 

II X L 

1.344 

1124 

- 1 4 . 8 3 * * 

- 4 9 * 4 9 * * 

0 . 0 3 1 4 

H X L 

0 . 4 3 1 

0 . 9 4 
3 2 . 6 1 * * 

69.GO** 

- 0 . 0 4 0 3 

H X L 

0 . 0 3 B 

- 2 2 . 4 5 * * 

- 9 . 5 2 * * 

- ?..r.6 

0 , 0 1 0 6 

H X L 

2 . 0 9 2 

9 9 . 5 8 * * 

9 9 . 1 7 * * 

8 . 6 8 

1 . 5 0 4 3 * * 

H -x H 

0 , 5 1 5 

- 1 . 9 0 

- 1 .15 

1 0 2 . 7 6 * * 

0 . 0 1 5 4 
L X L 

0 . 0 4 0 

- 2 2 . 3 3 * * 

- 1 4 . 0 9 * * 

2 . 5 6 

- 0 . 0 6 7 3 * * 

L X L 

2 . 063 

3 9 . 2 2 * * 

7 . 5 9 

7 . 5 9 

1 . 3 1 5 3 * * 

H X H 

CX>ntd*. 
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Table 42 (Gontd. . ) 

1 

2 1 . 

2 2 . 

2 3 . 

24 . 

2 

Reduc ing s u g a r s (%)« 

ftean 
MP 

BP 

TP 

S a a 

P 

Crude p r o t e i n ( % ) « 

Mean 
MP 

HP 

TP 

Sc;a 

P 

O v e r a l l s t a t u s » 

P e r s c 

He to ron i t J 

- ' su 

P 

G e n e t i c d i r s t d n c e 
b e t r / e c n pax-cnts 
i n a Gross 

3 

0.iS»5 

- 4 2 . 8 1 * * 

- 6 3 . 2 8 * * 

- 7 6 . 8 7 * * 

- 1.4062** 

H X L 

2 4 . 8 6 

1 3 . 0 5 * * 

0 . 6 9 

0 . 6 9 

2 . 0 4 4 2 * * 

H X L 

H 

H 

H 

H X L 

2 7 . 0 8 

4 

1.157 

7 0 . 2 7 * * 

3 7 . 2 5 * * 

3 7 . 2 5 * * 

0 . 1 5 7 3 

H X h 

1 4 . 7 4 

- L 3 . 9 3 * * 

- 1 6 . 6 3 " * 

- 4 0 . 3 0 * * 

- 1 .7694** 

L X L. 

H 

H 

H 

H X H 

2 0 . 0 0 

5 

1.247 

5 5 . 7 8 * * 

6 4 . 5 1 * * 

4 7 . 9 2 * * 

0 . 5 7 8 3 * * 

H X H 

2 0 . 1 3 

1 1 . 4 6 * * 

2 . 9 7 

- 1 8 . 4 7 * * 

1 .7942** 

L X L 

A 

A 

li 

II X H 

27 .74 

25. Colour of fmiit 
and shape 

Ovel shape Oval shape Oblong shape 
Purple colour Purple colour Purple oDlour 
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•no/on ««pttaiiia aot^Malo? AbdLJUtT of tiM aeomn^m* Aljout 

•S pmr 3«at of the tot«il l)«t^cot4a 9txiatMm k«l hlah SMi to 

raottt tim fsatmntB d l t tend la yi4ild« tiM te99 fMUksd « « thm 

fir t9l<ih form* of aotabteAtlao foUovad b^ 20 p»r aoat Inika-

xt»ti9 sraMev la :̂l9*̂  * low 7l«ldl<»9 ioctv of 9oaiAtt<*tlaaa 

l a lMtlal«l« 

ttto bdaj^l ia«at offexa the aovt «K9«ll««t notoclAi 

for 9«aetloaI studUUsv* w the vwcU^tixmm vaaouatejo^ la t«>i!>» 

l^vol»7l3«l oaA fralt 9h«r«3tec» aco «aomaii«« The «atho» 

37«ala ngt^noatatloa la ^m^^ p^sts oi ttoe plaat iostm m aoai* 

pl49«t«dl gsoiip of al^acastttca with uaKliHi systoia of gam lata»» 

•at loa. Tho pcaseat lavastlgatiou vai tukea up* labialvlwi a 

caaocd ounbttr of 2B o^.acaatars soopdiUao plgafcat^tlaa* a p l a y 

a«a^ ea dlffesaot parts of the pleat ead fnalt cailatad ohare* 

3tata to uadtecstdfsS the aetiiro of thalr laherltaaae* la 

aaaosdeaae %dth the objeatAvoi of the pvaseat la^peatligetlaa 

I t would he ePT^SDpriate to dleou*'* the ceaulte uader thx«e 

ma±a hoetSla^* 

1* PliiTmBatetloa oa diffecaat pl«at parts 

2* thora «ad pahosaacioe on a4ffexeat pleat parte 

2* Pcuit ^ereatece 
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Hirpl« rlgfneat«tloo aa aaia stiam «•* found to hm 

6o9iiaimt over gc«ea colour ia tacith tiNi asoasfpi* TNi V̂  

••9S«9«tloa r>^tio of 442 fuzplttt 94 fiwmm «a«S i purples 3 

^tmmk r<»Uo ia BZ^ laAk9»%m» ttm imwtH^immat o i iour <i«afMi 

with one bttsia »*od aay two of tDc tlUMtt 90ii|^«!iiittt«ry aa* 

p l ioat* 9«Q«i i a •spraesioa of tfeJLs 9li«r«3t«r 4a SJRMNI X« 

Xa 3X099 11, tN» a«gre9«itioa r»tAo of 4S FurpleilS graeo 

«Naa 3 pucpl«tS gveea oM«rv«3 Jui Fj **'*<̂  ^ * c<»eip«ot̂ 9t»ly-

soold be mspl»iiko& wiU .̂ tbe in«>l wwan of tfcr*« q<o>g» 

basia and tuo aoiaplecnaQt îsy durli9«t« 9««t0« fti« mtaiMir 

of q«a09 oovamloo th i s al)«r»3t«r wiried l a txio ssosao* atie 

t o aiffecQa3e« ia qoaotypas* 

*t«i«m/«>o (197D)* traiijari «id rhi^re il9Tf), ^hut^ft 

and F«hib (JL977), rh«pre ^ j^^* ( i9W l̂ad 1987) roportod 

tacNis3e|«ai9 tfottiia«aa« of ptrpl* 9tm^ oir«r 9rMn« «tii l« «MO 

dupli3«t« 9«<M* «iere r«port«d W Hltt^jmXk^r and 'losv ( i 9 8 0 } . 

Ttiroe 9«a«ii 90^Misaiai • !«« aolmu^tioit hm «too bMM xtapos%«d 

by «is«Millc«r and i>tor« (4981) sognag^tii^ i a rat io of S4 d«iA 

qmon to U> iil3^t greeol wt i l e « c»tio o i 49 qx:^Kfa*i5 v io le t 

fit9mi0 ia'40l>jriao t«o dtti4i3«*te oaA otm iahibitduey ^eatfi ««B9 

ic-ported bvr Mocb a i ^ « (4962) , P«itil «iid 'lora C4983) ob» 

««nwd thr«B sofaplcK'ieatAiy gesM^0 9&9CG9«»tiuQr i a futio o i 27 

gtmmk with ^ o l « t t i a ^ * 37 gcwMci for tr i« aNMOaatttr* ProMut 
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four QmnBB viU) a ^^xmg^tUm ratio of i62t94 mA 3 <|«MI 

wkth « r«tXo Of 4Sii9 am ti^>af$ tmpotxoi £or t t« i4r»t tims* 

S«3«i«2 P|at:»atat.Aoa on hraoafa— 

PvBflaaae of yuspio pigtsatatioo w«9 iouad to IMI 

dof9is»«ot over t^ema soXour oi bcasshoB AQ both tbm ocossa* 

I Tables 43 add 44). Tt:« ratios of 4S fuxploilt 9C<»NI «id 

3 purpiotS 9c«ea ia i j <3>ad B^ qeaot^tXomt st*p«3tl«iely 

sii9<|C9t U« iQvolv»:'«at of thovs (|coeaf on* ban i s 9«ae otid 

two 30tt3pl4rncfitacy ^pHs^to ciciiaa io t}M» ifl^>ecitaa^e of this 

ctioraster* tt^ef* fiadians tm siaiaq sopocted for tho t i n t 

t ins and no pobliahodi otports mw •wmXlm^iim oa tl̂ o inbMitaoao 

ot this sharastor. 

Fucple piq^^teatatioa io bipal l«af eaidcib saeiragatad 

iato 4S purplati9 groMa ia t^ '"^ ' pixpl^tS graaa ia B^ 

iodisatin^ t^o • ( i s tana* of thc«i geoaa in whish one btfiio 

«»Qd two sotflpXeoiQiitaiy dttplJkN»ta <]ea«i for thia gharaotar* 

Xa tan^^aal lâ f̂ aidcib pigaHttatioo bcwaiper showad 

a 9€Kir^«itioa ratios of i47 purplaiUHl qt^tm an) S puxplei 

II eiraen ia F2 aod BI20 xwpaotivaly vivioti gouXd bo ^(filaliMd 

with one ^^mia gmm^ two iohilaitofy dapliaato geam and oaa 

aati-iohibitocy gaoa* 
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Ttms **iid four g«M^ iat«r«3tla»i for plgniKitatloo 

in !•«£ oAdcib ttt basal «Eid t^rraia*!. l«»f migq9f9%9 tb«t 

a i f f* mot 9*ttm of ?&i«i!i t o o%mftieg foe puKpl« plrj'aaK^^tioa 

Of rridrib in differant fftar}*! of l««f doinelopEaeot.'^iM:^ HOO 

(19XS) olxierved ?aDcio9«al3 aoi«|i|dci3« of |ttxpl« nddrlb ovttr 

<ir«eQ wM;^ d i f f e r ieom PMseot f l ad ia^* 

^ ^ mport to «Kpl«ia t hm inr^ejcltao^* of nRidxlb 

Pi^7tnoat«tloa «t diffonmt dHrpe]loyK «̂iit<dl 9t«g«» aould IMI 

sottitidferva •« a«if« «hl3h would bops ta l ly thxam llq/bt i a 

iMidocsitaadiag ••«»ir«l ^araatenr la teem of ttatloa of ^mtm 

! • d«9«lopn(wot« 

vncpte pl^mittttloa in i«af vaia vm touod to b» 

dort4a«at o«»r frmea la toUi th« aMxmmem (Tables 43 and 44)• 

tttt pi«3flBeiiidtiaa la b«i«l leaf noio sagcoQoted 

i a t o 163 purpl«t94 lOMn l a F2 aod 1 pisplet l gsma l a BJ^ 

iadl9*tlaq the cKlstanae of four iotwctstloq <39mm oooaly* 

oa« \ymiz r^rnkm aod «oy tvo of th« t i m e aosupie^^vitary dupll* 

3«<t« 9«i»i« «Mle th« plgmtmtatlao ia twrrnLoal la«f v ^ a 

ehowod t ^ '^ctinagatloa xatlo o£ 147 fitrplafii^ 9S«»a aod S 

putp le t l i oroeo l o r2 aod ^Z^t tmpcjtly^y„*»tlj^. oould taa 

•KPlalo*? with the la^K»lv*^3ttat of oae baola gca«t# two 

laMbltory ^^^lls^ate <I«M» ^od ooe «otl«-lohlbltofy g«na l a 

3r099 X» 

file:///ymiz


29C 

rour 9eae iAteraatioa diffecv tot loaf ipsia ifc 

iMMiAl «iid ter><txt«l Immi iadisoUoi two diiiexeat 8«t9 of 

9«Mi for fd'^fflsntatioo dudiy? tNo difConnt aoMelopi«cit«d 

t i t^«B o f Wftf* 

Xa 9S098 JLX Fi<|tiMit4it4aa in baB«l lo«f vo4a •«§•»» 

9«t«A iato 4S pucpleilt qtmm in F̂  And 3 pucplotS 9Z«0a 

la d:L| iujdiaAtltm th« imstî so of 3 ^OOM* l IM«13 gotio «ud 2 

•0eaiploa«atary dupUlsato qinoo for i p w w l o o of tMs afe«c»» 

9t«r» Itio •«vtie9«tion n^ioo mucios la two OJCDSSCM for 

b«8«l leaf voia ^ e to 90:iotypi9 diffenusos ia piu&alta* 

nkramlkmr ̂ nd Hove (2.980} obier«yed dup3UL3<ate gcuio 

«3tioa for VOJA oolour Mkttv 8egx«^tlO(i ratio of iS pun»l«« 

i grsea v t i l e ^ t i l and 'lore (i9e3) ceportod a emtio of 9 

9r«&ai7 purpic grecti ia one aroas aod 9 purple 9seei»t7 guMi 

wLth ^olat tia?9e ia dmattot̂ r axoe* iadiaating aot^le'^eatATf 

creoe astioo for leaf voio pî ^-neotatioia* Ttiree or more r̂c>ae 

iatera^tioa were reported ^r r^apce n^ n^* (i98i)« i%» 

present fiadJUrTS t^ aoatrary to these obtervetioa* Thie 

Ikiod of ciBultJ9 are «ftp»3ted OB the ptmmfk9 slttamma are 

differeot* 

rre?eaoe ot purple pig.i^itatiou «M9 ctot«iu«(^ ovier 

9r«aa ia the lei^f r«:tiole (Tablo 43)* The ratioe ot 48 

purf?le«19 greoQ aod 3 purpletS greea ia K̂  aad B:^ re^pe* 

otivttly v&at obtalaed for pli^taeatatioa ia b^eal aad tent4aal 
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Immt p«tloltt. "This indSa^toR th« astlaii of thswi 9«aM 

swatfî l̂̂ o (19^} ote^rmid «xio<i«ai3 domimMKm of 

pitrpl* p«tiol« oi»«r <ir««Ki,while mmballcar «ad ioff& (i9S0} 

c<epoirt«d tuo aupl ls^e ^eocv. A rdtio of S7 ddtk gs«ca«7 

Ikrtbt qtetea ««» repoctea bf ilLat>aJ}e«r 4Ma3 ^ » i f A98i} iodUL* 

9«tlii9 one btt»43 ladepcadeal: «ad tiio 3i»aple.i»citacf ^WMB 

for fietiole csokmration* Pceutoot iioaiaas are ^Kiatr«d4atofff 

to tl)«fto olverwiatlc^ei • ttv«t«fo»&# three ^rmm xtttie o l 4Sil9 

1» alainecS to ^ tt̂ v (MW report for tt)dL9 al'eraster. 

Pcesenoe of purple pi^imeatetioi) wm dô iiaMtat ô ê r 

grmm la ter̂ «Ui«kl lê f̂ Im l̂att (T«lales 43 «id 4I)« la tr^ 

pre««at stedf* the terrtHael le«C le.'«ui« dolour wm <|o«emed 

by ^Mtr latereatlaq qooas o«^ely« oae mmis g«iae» t»fo 

Icdtilbltory dapll>ite geaes «iad ooe •^AiJkalrJLtttoKf 9oae 

qltdli^ the se^xeg^tlcxi rutio oi i47 %UKPIB*W9 qte&^a l a V2* 

Ttile i^tlo was î rtihĉ r aoaflr^ied «ltr tJtAB retlo oi 5 purplet 

11 <9Tmm lo ^>i U^ hoth the arc^ieei* 

ntmgkti «ttid l^eblb (1977) otseecvea laoaogeala 

den^odase of purple leef ô êr greea* ultAjaJker eod 'lore 

(1961) c«>portea e ratio 01 142 deiAc grei»t94 li.c#t graea 

liidlaatlog t̂ se estloa of four gea<jB for leaf 3K>lcmr» elilie 

l>«tll ood ^ore (19839) rerorted teo x»^lef!ieat<iry q* 
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with « iTtttio Of 9 d«tlc qsmatt qtmmki fthî Stt £1̂  j | . ( i 9 0 6 ) 

r«poxt«ll tt.fm or moro iaterastiii^ 9«MB I^U: pacplo ahado 

OQ youar? lodireff vhisfc ooofUraB the abovo fiad4ii9i« 

l^r|»l« pt̂ qr̂ 'iwa t«»tJLaa wM dofltlii«ttt ovor f^vwa la 

pedicel. While pucple pet«*l mxA put*l Ham were don4o«Hifc 

over eTJLte (T4ible 43 )• 

the ratloe of 169 purplei 67 gceeo «ad t pucplett 

qreiu w*re e^yldeiit la Fj aad BJj* sespcetlwely to pedlsel* 

'^lR41«r ratios were oMerved for petal aad pet»l l ine aolour 

(f\irpie vB write) Iadl3«*tla9 the estloa oi flCNir gGimm la 

whlah ooe baaia geoe aod eo/ ooe o i the three 30.'7i>Ieiimt«ry 

d^pll3«te it-ues Cor plgsi«it«tloa la pedloei« pet̂ l̂ <»ad 

petal l l o e j , 

fte«!iy8»o (i970} reported aouiO'ieala doaHaaeae of 

purple Clouer ov^t greea* '^Inllarly tlMaloar ^ jjj^. (1969) 

ot«erved mooaqreola dornliiaode of purple oorolla ô ĉ r white* 

Klapce jm, al« (191^) observed latexaatloa of three or mosm 

P*Alr» of aoa-Htliell3 g«fue9 tor oorolla aolour whl:^ cm* 

flrtre the aho^e fladiagn for pet«l oolour lOAPreeeat study* 

f̂ owever* four geoes laterostloa for pedlael aolour aaa lae 

slainied «Mf first repoxt. 
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oiMHT «ixe&a (T«bl« 43)* It)* ratio of 4S puiploiiii •jtm^a ood 

3 purplets gxvea wsre obt«»ia«Ei la F2 «ad B::2« vtspaotlvsiy 

for this als*r«9t*r« 1t)4« Afidi3»t«s tlMit oao bMlo «ad 

tvo 90ttq?l«i«at«xy 4upli9«t« gaoas would mat to 9G»w»a thi« 

3h*£»3t«ir* î r<«pc« g^ j^» (i986) xvpovteS tho iatoraatlOQ 

• f thcwft or «»<• pairs of iia<i-«ll«ii3 g«a«« to ^omia 

9 « 1 ^ colour «til3h ooafism tho above findiasa» 

t t « pcwfloao Of thosa «K 9t«% patJLOltt «ad oAdclb 

««9 found to be don^aaot o^imt 1%9 «i»«a30 CT«bki 44)* ttio 

Ctttio« of 19^ P£eff«A3«ifti a^cns*^ a»3 ^ px«0«i3«lT ahNmos 

Of trom w^f obRornod ia f^ «oA V^j* nipaatlviBly* 11-40 

ii»ll9«t«a th« iovolvonoot of four gmDm amm3ky0 tuo dapli3«t« 

q«i«f« oa« inl^liiitofy ^oao and oa« aQt4<»laMLU.tofy 9«M» ia 

tho ««pre«9Aoa of these aharaotarv. 

n>4*»£ £^ ^ « (1969) cepoctad awioqanlr} don4aaoao 

Of splACî  or)or 'spiaelats. i%ttiir)«ts«anv <«(id radaiarn^»an—uwlagaia 

( i973) ohaerved tvaoo îeato doiqlaMOSo of prldkXod ovor aoo* 

prldfcloc] jooditlOQ oa pet4ol«» i««f surfaoe and uttm-u, nhwdlff 

a>^ Falilb Ci977) i»,3ocd«ft snaoogaoia doa4a<wioe of aplaea ovar 

9pUim%mmw oa leaf «Qd utam* taiUMlluur and io«a (4960 aod 
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i98i«} 9te«r««a MBXBijwili don4A«n3« for t^smmnam of munm 

oa BUim ma petiole over i t s *immaam» floaeveate e«^x«x|«ti(3A 

iO£ eplneaeefi «leo reported tif Moce §j^ j | » (1983) mA Pet i l 

eiad *«>xe (i983b) tor eteov leef end i:^etix>le. ha*fev<er» 

K^apre ^ j l * (i9GS) gopocteis tikxee geee aontrol of flpiiii* 

ae«« oo l e e p f eatf t^rett ao^Xo'^aatexy 9 « M i i» r 'tmrn ead 

leeven ia«e» ~r ettidy (rittpce j i ^ £^*« iMTe}* 

Ttie iavoX lemut of tw> ^pl is^fte generf <«id JLoMbi*-

t o r r :i«a»« of di.ff«iu«at ^gfelou Cor ep&aiaeee oa e%«ew petiole 

^as nAddb hu9e been 9hdWa to eiUet ior the f i m t t iae la t lw 

pc««ettt ia^w^tl^etioa* 

fftoer <i«n«r* were foood to goveca the preseuse of 

thoca o» leaf ^fm.a aa mhcmn bf the letioe of 117 nrBs«»at> 

139 e^eat mta 3 p«a«eattl3 mmeat l a Fj «id ftSj* Mvpastivaly 

I T«»ble 44) • The jcour gea«i9 oould tm eapXitiwul mkth the l a -

^oi^«F!«at of t m 30capl«roaat«ry qwa/tt^t O IM IctftltaitoKy 3 ma 

end oae entJL«i£thibitory ^eae for ttiia aharester. ai^abelicar 

ead Hore (idOD) cb orted « slogle dot«iai«at geae for eyinat 

00 le«£ voia. Fseo«Mt tl^tOlaei is aootradistor/ t o thia 

report* fH;ase« the tetr^drjenis se^tio of 117§139 is aliiimgt 

to be the f ixet report ior thia aliaraster* 

I t e prciseaae of those oa pedlaal ead aalya of 
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f l owr «•• do'i^aant over i t s •I»«tt9« (iva»l« 44) • Tti« futios 

Of Its pf«(i«aa^6i « ! » « » • te r̂  <ja(S 9 pc«s«Bt*7 •tawoftao oi 

titom la 13| liid^9«t« AotiOQ of taur qmmm nmamXy, tMD dii* 

pli9«t« goiio>» ono l£ihib4tosy ^AOO and oao •atl^ohibitafy 

<!«»• for thoaiyiMSs oo p«9i3«l «iii 3«li^ of flowor* 

S4fl4l«rl/» th« pcisa«ak9e of pulHiiaoaao oo pod&̂ ôi «od 

aal*w of floMor w«9 olaervsd to bo doffiioaat over i t s •l^oaao 

(Tablo 43)* Tl>« s^ticm of fiti px«!»flntti7S ouioi^ of pitloo* 

•aooso ia Pj «ad l i>cos«it*lS *'mmk9m of pubVMaao la ojj 

f o v t l tho oatloo of four 90<f«)Io^«nt«C7 (|«aoB ior vuHosaoaso 

ea podloel of flowoE* i»hilo ttw pabanoaaso oo aalyac 80!|K<»» 

9«atod lato 14 J presootilGS ««ji9«at la V̂  oott S pc«0«(it>li 

abRcot la s::̂  tiMar. aouia bo OKpUiaod wUb tbo lavolvo «ot 

of ooo basis 9i:'!a«̂  two lohiuitorf duplloato 9«ao« «ad on* 

«atl»laltlt34tocf ^eoo for tM* abtf«ot«r« l9iospo £ĵ  j)̂ » 

(i9fl7«) otoofcrvodi two so^lomeataiy ootS ooa loMbi^tor q o o i 

jotitfolHorj mpioni^ aalyac* Tbox«»foxe« tbo t«tr«Qioala rvttJU) 

roporto't horo ia 9l^^mt6 to t^ the flxat vapost for thaoo 

9hArmat9g9 . 

S •? .3 94 3olour of pttbaajaaoo oo pad tool, «ad o^ l f i of 
flowor and atoMc and aalyg of f a A t 

A pt:eii«a90 of piicple piq^mnt^tioa la fubeŝ ŝ a-so of 

padlad 4Mid aal̂ K wtja doailotiat ovor grmaa CToblo 43 j . itio 

pi7ak:iOt«>tlo.) la pube^aeaae of podlool aod o a l ^ of fXidWor 
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••9x«3«^t«a la%o 94 purpl^tic gvmk ia F̂  and 3 pujepl«t S 

Qraeo in S ĵ lutaiamtim ttm ^jltA^oa of tliiwi ^eam a«n»ly« 

aay two of the Uiroe 9CK l̂««:«atdC7 <iup3l4̂ «A@ qaae<f for Uiils 

iî -4U» ptt3B93eit2W solour of fmlt 9t«lk «»tia 3«1.^ 

•tiSMQd i»3{K>9«3fa43 do.4a««»9e of puirple p̂ ĝ aaQt̂ fttioii oiywr qin^fi* 

TtxMe oimerv^ti^xm wese further soaflraedl idLth ttM jraUxw of 

9 ffirrto*i 9£«ea ia t j *̂"*̂  ^ jpuspleti 9X8Kia iA B:: 2 for 

PBisfB âciiae |dgtaa:it <jtioQ of stuXk <iod s o l ^ of fcu^t* TUmm 

mxm no pubUlsthea sm^osts either to 30iitr<^43t or t̂ «: supfjoct. 

th«i« flodia^* T!tMtQtf3wei0 t! «9e tiadLof^ <«xe 3X<iUyiid to tm 

th© f i i » t s&port. 

fhm o!«er^ed ^mri»»tiogk in ratios of pigaieatatiaa 

l a ruhmiaeaise mtgn^mts tl^t tliit@-eat i«a«r. wjpt InvolwBd 

durliiig diiivttlcf^'ittat^ pm&m9 of pa^sesoeasa la flearer M̂d 

fruit parts* 

Tt« 33fei«uaiir*9 prefe£ie%ise demeKidte ttptsri t^« li?|?ort«at 

i n i l t a^^rcioter* lilce ;x»tour oi fxujkt« mf^nlasmst eatf oolour 

of fcult 9t«JJK *»titl 3<uiyA «Mid fsvlt 9l̂ iN»* aiif9l4(Bn« Cdilt 

•lî pift «iid slu^terlarr ht̂ v̂ t̂ of f nUtff •£« aa^oslAtea «Ath 

fnjlt weltiht «ad ou t>er of fruits per pJUot trtuUh er«i tlie 

mula ôn ŝcî tkta of yi.eia« 
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UiG^im to the ir lR|x>ct«i3«« iAh«r4t«Mi3« oi tbmm fcu&t 

3^«r«3tftK» wmsm «taai«d« 

ltt« ^:«ii€»9« of pueple pttrmearatioa l a 9tdUc and 

9«Iya( V4«» fmied to be dcxmuAiit over i t s mimmmsm* ttm f^tlos 

o f i29 pucpleti27 qrmea la f j ^"'^ ' pucpletl i gr««a la » ^ 

Ia0l9«t«!9 the e i t lon of four q&^m • ons bcsla qtmrn, oam 

lahlbjktoffy geoe «ad t«R> enti-liiAabitoxy ^f^l&tmk%»ff 9* 

for pt^tnoat^ttloe lo ete ik eoA adlyx* 

Tt̂ e 41ffeceoae l o fe t los of e e d r «iid lu te 

lopavatel «t«7e9 of th«0e pXest perts ladl3«»te t t e t 

dlffexeot se ts of qoaei were soatcol l lao pi^iRoatatioa l a 

these p l« i t perts at teo <Uffe£«at ete^os thet la« flflwer 

aod f£ult« fth^im Hk J^* Ci986) c^portod three or -noce 

pelcs of AOti*ellell3 quaea to govern 3«*iyx solour* ^^u^ 

report to eKpl«.a the loherlteiuse of pl9tf«atiktloa l o ^ e s e 

fNMEtoi et d l f fe i«»t develop-raatal steieit ocauXd be sa^iAosmi 

S*3«3«l Ttyra ^ad gehetaeoae oe •telle eeid aelyn of fruit 

The pcvieBee of tN>ra ead pubotoeaee ee • t a l k «»ad 

9«lvac of fruit ^&^ oleervcd to be aottAaaot o<jer I t f eiaieoae. 

A peresel of the Table 44 revealed that thorn oa stall: aod 

? a l ^ of fruit ^egnnated Into 495 profOBtiftl «i»eiit l a 

P2 aiid 9 fMeffeoti7 «bi«at In SS^ lodlaetlog aotloo of foer 
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fmams - two dupil3dt« geoes* ooe iitfilbitoxy getie acid 

•atl-iitfa.bitocy ^ea« ior these s^(«<«9t«««* 

Tt̂ « 4e<7X«(|dtl>i[|̂  ratios of 27 |NiaNMti37 «»bseot ia 

Fj aod 4 i»r«ni:tit<7 abnea;:& of rubeei3«tisw ia BJ2 ^ stalk of 

Ciruit l a si^9A X iadlaatod t^e «9tlaa of trr«9e aofaf>ie^eat4i«^ 

q€xt(^ for tM« 3liarajt«r (Table 43}* ibct £«tnft«tiou ratios 

of 147 pc«»«03ef JL09 slosttiMe oiid S pi:«»«a3eill eb9casc of 

rutoosaoadCJ lii exult sal^m l a f̂  '̂"'̂  ^^* respcstlvctiy ladl<» 

ootod t t e cottloa 01 four 9eiiMv9 aa!«ly« ooo OBMSIS geoe* tMO 

loMbltosy dvplls«to g«»«0 atx3 oa« «itl*l^^&ilto<y qitaaes tor 

thT? a»i«n9t«r» 

rh4ipx« j ^ j|2 • (1987«) coported tiio 30^plc»«at«£y and 

ooe laMhitoiy geoe iK^tloa for !8pla&d 7«aXyx€i8» 7t!ec<eio<'e« 

four q<cew r«tlo ia t t c lohosltaaao of tl'Xs a^-4tr«dter la imiaxs 

r»roitef r>«rc for tf^ £lr»t tints. 

The pacpifi fruit aolouc WMB oliweinycrd to bo donlniaat 

over f}rc«xi «(K1 wl̂ l̂te fruit oolour. Ttio fzult aolour 

•ogrregatcd loto i29 furplotl27 ^rsan lo W2 «aa S purplotll 

"̂ rosQ la (^2 lo ort»is i« iaais^tlor^ the oatloa of four leivm 

a<k^lv# ooe! b«t«il3, ofie loMlsliory a»f two satl-li^hlialtory 

9o:r;ple «atury <?4mos for thin ^orastcr* 

ittf »ugc^9«ttlM ratios of i9S ptrpletSi «r i t« 

«od 9 purpl«'t7 wTilte la ^2 "̂̂ ^ ®^' ronpostlvi^y la onsMHi U , 
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iaai3at«id tlk« «3tiaa oC ttwo {}upll9«t« g«n«i# one ioKlbitocy 

qmtm and one aati-AoNLiaitoffy g«iM £or £r<^t ootour la asicMi** 

XX* 7t^ vailatiou ia r^tlo!? giCRiia be bttsoiaiie of tNi ptirvo* 

1973 aad 1977; aaiQal^^if <ut3 fi:«d«a£)aviaiii«0uad«r«:% 1973 

and «!»<« S&Jli*' 1>C>2}* «taJ.« tJMo 9o{flf)lA.'««it«xy 9«ii«9 for 

fsult solour w«ci» r«p»ct«S tqr Th^kur flf^ j | * C1969}* piatll 

aad *^tB C19e3) otaervtA oom aoovleniBataxy aad two dufftlaate 

goners aod la toother study* OIK* aorapiafnmtAxy «tf>d tMo du* 

pll9«t« ao r̂lA^^^vitarf 9«a«0 £or fruit 9olour (Patll «ad 

^i»« i9Q3«). 1t̂ apr« ^ j ^ * (1987) naported three OOKI* 

a l l e i l s 9«o^ ior youoei fcuit aoXour* lt>« pmpcnt fiadliigi 

dif fer fio'n earll«>r reports* leaaet* four geMi setioe 

report«9 liere are aXaî iw! to be f irst report for fcu&t 

solourtttioa, 

S.9.3.4 r^^lffiq ^fM,t 

ilo»»3lu8tered fruiting habit IMS iouad to be d t̂Hnunt 

oirer slusterad fnaltla;? h^blt* Itte segre^atl'M ratios of 

61 aoci*3Xuater»l7S alwster ««id 1 ooaslueten 1$ aXueter la 

12 and ASj* respeatively lodlsate the aatloa of four 

30(?iE>le''!ieotarf g^ae^ for tMe atteraater* t^e ilOBinw in of 

ao»»2Xusterea fcultlog habit la tt^m prseeat fladiags I* 
•UTCUt«f 

la l loe a.thy(Rao ^ a l . (1169), ehlXe the aotloa of ftxtc 
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ndcnBtfi* ( i9«4) vaportod tc i9«al9 aoatxoi of 

f rultia<? pattftm* «l>i.l« ^%N îyliao ( i9?0) And tlMO4Mnt«0y 

and K«K!l«ftnlMivtufl0iiad4UWB (1913) r«|x>ct«(3 aonogaiilo 30Bit»]L 

of fniiti-iq pattern* 

Ifm olooffatod f n i l t «h«po ««§ oteonwS to bo 

dondoiot ovor xouoa e m i t •h4>« (T«blo 44 ) • Tte siogxegatix^ 

i>*tloff of 39 oloaqrotodias found la Fj «a9 3 oXoogatodt S 

soma w»m otasor f̂od iodisatia^ tlio 4K>tloa of thvoe gonci 

adfi«ly« ooe bti'^ia gmm, oo» Uti-AtLtoxf 9«BO 4nd ooo « i t l^ 

Inhibitory goon In tbo lohodtaaoo of f sul t )ih«p«« 

'ntanytAo ( A,970) xopovted itonogonio do^aioanao of 

eioaqatod fcuit flhapo ovoc found* aaooaswan^ «id 

r«d«flibaiNKiasund«r«a i 1973) observod paft ial dominanao of 

2oo<? fxiiit onor found fxuit shaptt,«liilo .̂ TiOudtafl (1977) 

rerpofted ^Homle eieoo donoioaaao of found f n i i t o<9or toog 

oval and ^hort oval typaa of ffult* »m^ jy^ j^.C 1961) 

rofortorf tltfin l oo i for aoiitfbl of fxuit shapa* jtiaf»alkar 

and 'M>rG (1961a) cepocted ttm four tjmm aatioa m t l a 

ra t io of 162 obloa9i94 oval la F j ' vt^Xe P^til and ft>fo 

C 198^ a) ohRorvod a ratio of 4S obloa9al9 fouod iadlaatlo? 

one scrapie neatacy and two dupliaate sos^le^^aitaiy gi 
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for ttXM atMir«3tî r« lotilbitoiy g<tmmB of dltf«£^at «3tioa 

for icui.t 8h«i>« hmm hma 9hamk to «»i9t ior th« f l s i t tia» 

in t l « pM«nt finding iox this alv«ff«3t«c« 

'•« ^ir^n^^y fry îpr?7gag|t M Y^rtt a i fnilt 

tt^« mala objestivr) la 4ny braedlnci pcograta « would 

c* to Pfodit3« hi^li 7l«Xdi»i iracitfaMi ana ttybcids witii battmr 

fcult quality. > A« brlaj^l fcuits av* acaoaunod an a i>g> 

table JLa various suUUiacy pir«>p4»ratiOQa# th« <Malltf pcefav* 

•aaaa dlff#rr c«gloavis«« Mesidaa, ixuit 9olour« ap&al* 

•aas Of 3«]Lvx «9 wall â  atalk of ttm isult ajpe also pnuto* 

rrad in soma c«gioa. Ther«£or«« i t Am pactlauXarly iiT p̂octAot 

that cisaultttat iNirioty ahould feaiw higt> potatstxaX for yiold 

a9 Veil as sal^viaat fruit quality pmemmit^a apoailia to tho 

remioci* the at^alleoge to iiapcovo yiold aloo^ withi a l l t i « 

daairablo fcuit cruality pajDafaatarei tMou^h aolostian ia 

90£^«c. To dato# tho ofidrta drnvot^i in inipgovio^ tho 

fsitit <luality io briajal tm XtaLtmA* Qoly ooo naport la 

avttilablo la tihidh attompt ««<» mada to «t«*dy iirt)«clt4ai90 of 

ff(w iittalit? parai^taca ia briajai (JTiadba ^ ^^, i990 aaS 

^Mnia# 1991)* MO offorts mmm to ha«a baan aada ao far to 

atttdy the ia^aritaooa of iiaportaat fni i t ^ « l i t y nar—Hoar 

liXa atalk liaoTtti of f m i t aod nduoiiKi au^acs* vhiX* 

•tiidias hav« iioaft âada «itli roforaaoo to aoad w^bght 

faiit* fxuit deaaity* koapiaq ^ a i i t y iadw.* dcy aMttor# 
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total ttmaPiM0 otUsodihydroKy !tv«aol»« tot«l <iug«si 

ecude pcotein 30ot«at ia fnait aloori with fntit rl«ld «id 

yield «ttxll»t«9* A 9099wtimmt^m mftott hm hum «td» la 

the pnMfttt mtti&f idtl! gmaotfpm npemmttUm •mllmhil^ u 

o£ v«ri«tlO(i to unaexstflod the Inberitaaae «ad heterasi* of 

Impojctiint yield ttttdlMtc^ la Uils acop* The a«w liUoxPd«loa 

ill also creoeriftted on ttie uttmber o£ 9«aMi «ad U«d£ latev» 

eatioa lavolved la the iahent«i3i ot fdcr^aeatatlaa <iad aplol-

namm oo dlffenoot parts o£ the pleat end ixuit* fnilttog 

heblt ead fruit ahî pe* 

Further stadlee ece ooeded to fially uad^esteod tkm 

gea«tl9 h&aim of different fnalt qtuellty fiecetfietexe 4a bda* 

Jel beseuee of sieBy pxobleni aeeoaleted with ouaitlfloetloa 

of fxttlt Quality. Sot* tNreedlar; o^ sultlireca «ad rybdds 

with hl<!h yield aod lttf>KDifed fcult 9 i« l l ty l o • asop l ike 

brlajal ithould not he delayed oo this asaount. the pr^t laal 

u t i l i t y of the prvfuat lavestlgatloo a«i be -i^eeed la terte 

of lid«Mtl fIsatlOQ Of paxeotal lla<is» tliet sould be pxoflta^y 

used la bseedlon ptxtqzeewmet <*id poteotlal WBOSft aombinatloae 

whl^h ikty be used tor e^plolt<*tloa of hetesoeas* 

the followlo? bcoad stmtHmif lor fruit yield m 

ve i l ae fni lt quality I'oprov '̂fleeit ti—Ben fioa the results 

dleswi^ed abotw aad iiaterlel taveAtlqatad lo varioua OKperl* 

neatff . 
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irevealed 9ut»t«itl<il aoouat of gp^aBtls ^Nidiftloa* high 

^•cit<»bil4ty and hlgli genetis advaose for txii4ts Uke 

QitfltMr of fn i l t s p«r pl«at« fxuit ylttld p»r i^ad(t« ••ed 

%i9if?ht p«r fruit* f m l t w«i9ht and tcisit length lAxiah 

sould be IwptorreA thcou^ sirrplo sttiestioa* 

2* the 3onrel«tiOQ malvs i s lf^U3«t«S tNi hl^< positiiMt 

•i«iosiatioa of fzult onfabor* i i u i t woiQtt AWS fxuit 

length with yiel<3« these :imr^at9XB oeod t o bo yosmL" 

docod ia t«l«>3tioa pro^ronanm ainud dt yiold l^xDveineat < 

3 . The p«th aoef£l7i«Bt 4aoly«l9 «hdwod the ;iiMî i»»> dirotst 

aootcibutioa of a«ty« to floiier* primary ixmaiti^fi aod 

«t«i1t Unqth of fruit oa ylold iodisatiaq thoir sole 

i a yield Inpeoiwr^eat* 

2 
4* ft acidlyftis revealed «»ozi«ou9 anouikt of d ivers i ty 

prescat ia the sult iveoi solleated taom vasi>xit nep^ 

Aoos for diffecent traitt?. OtiQotiaeUy divesse 

3lu9ter9 that «K3ell@J for d i f f i w i t t ra i t s « a i i 

IdMtif ieS from the poiat of vi«f of fiiture bnMdias 

prograsmas* 

S . The present study hse clearly iodisated !?ticya« <k$(.«k 

l o 3 ^ «̂id Fuse i^airav and Pii0a Kreati tfi 9»>d geoorel 

30!^!t3iiieri for f n i i t <lualitf paktmmllmm0 y ie ld and 

y ie ld <*ttrihute», «^iite <ter« U>3al waff tlM» boat general 

oo^^bioer lor noat fruit qual i ty pejp^jwter* oKoept 
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•tt<?«ni, Zf • f ioc te t o «ah«ii3e f iu l t y ie ld alOAg 

with Xtsptoind f fu i t quality Mne to be ttiie9c««idil# tfteiie 

f ive parents me/ be used ia iutuse bread lee? pcof|refs«e 

to develop hlg|} yleldl«3 and hl<ih f cult «iuelltr a t a t l -

"̂ asB or hy-bdds* 

7« The high per s e perioraaBse aroesce S s 7 , 3 x 9« 5 « •« 

• « 8 « i J t l O * 2 x 9 end 3 X • were louad pcon&siog for 

yie ld and fJEult <luellty eexlebles «e ecmp^ced t o iMet 

v e d e t y ( ^eceat) • itierefoxe* I t Is nocthet l i e to use 

tbese acoeses l o tmaosuojM^tJxia bceertlnj psoctrearoe for 

sl^ealteiieous lni»so«ecT«tit o f d l f i e seat qee l l ty pere-

e s t e i s eloog wlt t f a i l t y ie ld eod l e o l e t i c ^ tr« eurerlor 

traoegreiosaats • 

8 , The top yleiaiag IS IqfbcldA oeasly* 1 x 7« 1 x 6« i « iO« 

2 X 3» 2 X 9, 3 X «# 3 X 9« 3 X iO, 4 X 9, 4 X llD* S X 6« 

S x 7 , 9 x 1 0 , 6 x e a o d 6 x i 0 oould be tested ia 

d l f fe teot losatlans m̂S sessone to Ideatlfy s t e ^ e hiQb 

yleldlirt hybcld« eloin with daslreb&e (luellty ettsl«> 

butes for dlffe&eat OKIIOOS. Of these* the best oe'vely* 

€ X 1C« S X e <»aa 3 X « 3Gttld be •cplolted ooieneralally 

es tl̂ êy heve Mgh yield aombLoed tiith âaKiimra d v l r e b l e 

^•uellty «ttcibut«^« 

9 . 7fM preseeae ot "^itiBlflaea^ «ad pcec3oala«awit e d ^ t l v e 

9ite^it9 for Irnpoxtaot fxttlt <ie«llty pesMî aeters* y ie ld 

Mk6 vleld at td ia i tes indl^ieted tiMt poss ib i l i ty of tT^elr 
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s.s 

«ad bulk method of bc«edl<ii9* lHawv<ag» thtt i t o f a - a * 

of 9l9iifisr«at «id 9ui3at«itl«l iioa-«ddi.ti«e effeotfl for 

tho f AaJLt ciuallty p«r«ra»t«c8# yield «ad yield dttxl-

butes lodlsefcea U«t dljpoat seleatioa luifter se l f l i^ 

tpcmld !ai»eta the pertlAl eKploltatlao of the geoc^tlo ve-

rl<*tioQ thet oiclat In the neterlAl* ror tl̂ e full h4Mr* 

" v̂̂ tlng of U e tKlatlag verleblllty la the ««teclel 

studied uod to eshleve s>lr%ilt«ieou9 laipxove^aeat la fruit 

'/lel(9 ana fruit quellty* method* like !3ip«K«atal ^natlii? 

or reairreat selftatloa amy be followed* ^ten^otlvely* 

flMiltlple 3XOS9Q9 Qsian rfOtiAslag acoesefi would elito be 

r«lpful« TTe hybrido shoeiaci hlî l; £££ 8£ perfonaaase 

oiMir the best vttrl«ity sould be used i1e|>iii1le(j upoiu their 

cruellty par«r^etec«« Double scosees betweeu the^m 

hybsld<> would bs profit4rt)le to ise^Ute dcslreble types 

With '̂ my ^Al l ty ettnbttt<rs aloag vlt^ yield* 

iteted 09 tĴ .e preheat ladiestl^ati-M* t t e t^llsMia^ 

mu^^^tXcsn^ ere <wade for the future-

1« TIMB ^erlebillty of different pleat aofpliolo^ael end 

fsttlt zeleted shexeater" were stuSied la the aolleatloaa • 

itie vadiEihillty «s xeoesd" fxuit quality releted bio* 

a^mvaln%l pere inters may be detemijaod tm Identify useful 

sours^ for thtgse pe«emetece ia ^olleatlons* 
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2* fco'Htiiiir? pBteatn* **aA 9toB»m for fxuit qtuaUty* yl«I<3 

And yi«ld sor^pooMlts hmm ^Mmn idwi t l f i ea . the expo-

<&fMat« oa s t a b i l i t y ot thmm g^n^types o««r ma^i^xammi^ 

in v«i|^e3t of yi«la# yxeld aoapooMtts «»<3 <9U«3.it!f 

c«lat«a p«r«c(ttt«£9 sua be t«lc«o up to idoat l fy stablA 

3 • iy>tentl«i pmtmatfi aod 9X09««i Adcntlflmd 3«i 139 flMMl 

us« of for «ad<ifatrading of 9€nttti39 of f r u i t <lu«Ilty 

pai:«ftn)0t«is pc«f«r«bly thcougli ganftLatiao stifiaa aoalysia* 

tt>o Bi»"^tmx of 3io«i9e!9 should be Xieniusd to two or tbK<am 

t o <}«>.«&r<M.e latfic-' pliKit populatioa XA different genm** 

CMtiOQIi* 

4* nfl9xr9«tiiig populatioas o f !3o:« of the pro^tiiniaQ 9COS8O0 

3«Na be studied for fuirther 9«i«stioo aad eiyalu^^xaa 

based oo diffex«ttt fxuit (lualitif p«raiaetex8« fruit 

y ie ld aad y ie ld soqponeats to formlate 9el«9tioa 

9trater9ie0 for tbe sisniltAwieoue jr'pae »P>#ttt i a fxuit 

yie ld ana fruit <iuality« 

S* The 30a9umer*s prefevea^e naialy depea^ upou f ru i t 

colour* The qmaatlais of dxffeceat fruit solour ŝ̂ JLoa 

pattexoa aâ A oe eetaStUaed oa fir^n l ines <3ir atuOvittg 

iol^ritiiHise ii) differeot ooatra^tiog pereata. 



C H A P T E R - VI 

W f 



HM if)v«sti98t:ieR v«B uiaa«rtalc«D at th« Wain Retttar^ 

statloo* UDiv«r«ity of Agricultural Sci«nc«s« Charwad for 

studying tho ganatic variation «nd diirarsity oxiating for 

diffaraot aiorphological and fruit dtaraetors* tha pattarn of 

association batvoan yiald and ral«tod charactars* hatarosis 

and ganatics of yiald and fruit <3uality par«iotars ana inheri-

tanca of qual i tat iva charactars in brinjal (Solanuw »aloOQana 

L«)* Xt was also intaodad to Idsntify aatarial that e ^ bo 

us«S in ftituro brooding progrMnma for dovol^ing var ie t ios and 

hybrlas with high fruit y io ld as w^l as f ru i t quality* for 

tho purposa of obtaining infomation on abova objoctivos« 

thrao difforsnt oxparisiants wars ooockictod* Ilia rosal ts and 

tha conclusion a drawn for difforsnt axporiaents aro auasaarisod 

bslow« oxpsriaontwisa* 

cQllactad Qenotvpas (£xpeiri»ant Z) 

Sanrootysix goootypas wars ovaluatod in rMidoidBOd 

bloOk dsaigo with thros rapl icat ioos during kharif, 1990 and 

tho obsonrationa wars siado on individual plant basis for 

various morphological and frui t ^araetors along with frui t 

qusl i ty par«siatars« 

U Tha gsnotypas difforsd s ignif icant ly for fruit yiold* 

y ia ld attributaa and f r u i t ralutod charactars* Nodorsto 

to hi<jh gsnatic coaf f idant of variation (ucv)<^high 

h a r i t ^ i l i t y oouplad with high ganatic advanco wars 
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obMnred for fxuit yi«ld* nmlMr of ffuits* —A 

wol^it p«r fxult« f ru i t weight «aci frui t l«i^th« I t 

iBOicAtod that t inple selection wi l l bo effoctiire f o r 

ii9>rov«aieot of theoo i ro i to* Low genetic coef f i* 

c ient of werietioa* high her l tab i l i ty and low genetic 

•dvaneo were obeenred for days to flo%«er «M fru i t 

density . 

a« XodK-ato GCV, aoderate tc high her i tab i l i ty end 

rate genetic advance were recorded for plant height* 

f lant spread* prinary branches* secondary branches* 

fru i t girth* stalk length of fruit* rind thidcnese 

aod keeping quality index* 

>• She correlation studies indicated that f ru i t y ie ld 

wes strongly correlatod with auri»er of fi«iits* frui t 

length and fruit weight* i^aie negative s ignif icant 

association was observed between fru i t yield and 

keeping <3uality index of fruit* The fruit y ie ld was 

negatively associated with fruit density* and poai t i* 

vely with stalk length of fruit appreciably* the 

remaining characters had weak association with yield* 

4* Path analysis revealed that direct o^ntribution o£ 

days to flower* priaary branches and stalk length of 

fru i t were of higher magnitude on frui t yield* However* 

indirect j^oaitive contribution of fruit weight* f ru i t 

length and frui t girth were appreciable co effect yield« 
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Th« direct and inairect coatritoation of <t«y« to tlout 

woro muxLaum on fruit y io ld . 

fi» IT aaaiyais Indicatod «nonioa« divoraity «̂iong tho 

c d l o c t i o n s * Th« 7S gonctypaa v«r« aosignod to sovoo 

dttctors of which elustor VX (with Wumm ivr(>lo L0B9 

and pttto Bhalrav) %r«» strikingly diverse frcB othiurs* 

tho MoxlMUB noaber of genotypes (59) «Mire in c luster Z 

with l oes t m t r e c luster distance. the charectecs 

that contrltated to dlTerslty «fere •a in ly , fru i t 

yield* niMber of days to flower and other frui t pare* 

SMiftero* Tho pattern of geneitic divernity was not 

relatod to the ir presant gecgraphic dis tr ibut ion. 

(IxperiftSBt ZZ) 

fan parent•» tdiite Nadhaptari (1) , Higna Dorle (2)« 

Oare Local (3) , SM 135 (4}« Surya (5) , Ookak Local (6)«Nalapar 

Local t7)« Taiwan Haga (•}» Fuse Kranti (9) and Fuse ttiairav 

(10)^%(ero crossed i o a l l possible coBbinatioas (excluding r e c i ­

procals} t o prodUica 45 Fĵ s and evalu.^ed to cbtain infocaiation 

on hetaro«is« costblning ab i l i ty and gane action for fruit 

quality parasiet«rs» yield and yield attributes* fhe e3qp«riaeBt 

was conducted under irrigated ccflditions during rabl- swner 

1991*$2. Observations ware recorded on 22 characters related 

to frui t y ie ld and qual i ty parametere* 
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Tli« sii l ieot fladiogs of thlii «icperiai«at ar* t 

1* aubst«Qtl«l dlirttriilty ex i s t s aawng parents and r^s tor 

a l l 22 ch&ract«-s studied except (XUMcy branches and 

st«B girth la parents. The interactions due to parents 

• s hybrids vere s lgni i icant for a l l characters except 

prlaary branches* stsm girth , fxult length and etalk 

l<tf)gth of frui t indicating cMrerall heterosis for 18 

^ a r actors , 

2* The frec^ueacy And acgnltude cf hetercais in des l re i 

direction were acre £or diarsctexs Qwi«ly« cays to 

flovcr« fra i t yield* ouad>er cf f ru i t s per plant* pl^nt 

height* plant spread* fruit weight* fKuit length* fruit 

girth* rlna thiacness* dry matter* crthodihydroxy 

p^lencls and reducing sugar content in fruits* «^ile 

hetercsis for prlsiary braiK:hes* secondary branches* 

Stan girth ana stalk Isngth of fruit ues low in aiagni-

tude* the heterosis for f ru i t density, seed weight per 

fmi t* tota l phenols* total sugar and crude protein was 

store towards uadesired direction« 

3 , Fifteen crosses eitilblteel s i^ l f i c s 'n t pcs i t lve het*» 

ros i s over best parent for f r u i t yield* imffixg these* 

the tor yielding Cokalc U>cal x iHtse Bhairaw (6 x 10}* 

Sttcya X Gokak Local (5 x 6) and Q*rm Local x Hisa Krantl 

( 3 x 9 ) exhibited Baxlauffl heterosis of 72* 65 and 50 p«r 

cent over best parent for frui t y ie ld end also for 
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diffttr«nt f n i l t <3uality laraBetars and y iola canidiM^s. 

1h«s« hybrids can b« us»j for •xple l tat loo of luiterosla. 

4» Th« slgnieicaBt heterosis in d«slr«d direction roc^dod 

tot diffttrent yield r«latod ch«r«ct«rs along with yiald 

•iaulttfiooualy in hybrids, auch potential eroasas waro 

l x e « i x l O , 3 x 6 « 5 x 7 » « x e « n d 5 x « (Days to 

flower) I I X e« 3 x 6 « 3 x 9 « 4 x 9 and 6 x 6 (nosdoer 

of fcuita par plant}^ 1 x 7 , 1 x 8, 2 x 3« 3 x 10, 4 x 9« 

4 X 10, 6 X e tfid 6 X 10 (plant hai9ht)y 1 x 8« 1 x 10« 

a x 3 « 4 x 1 0 * S x 6 a n d S x 7 (plant spraad)f 1 x 7 

and 5 X 7 ( f ru i t iangth)t 2 x 9 « 3 x 6 a n d 3 x 9 (Fsuit 

girth) and 1 X 7 ( fru i t weight). Iha incraaso in 

yiald attributod t o hatarcaia for diffarant yiald 

ralatad paroiatara in abova hybrids. 

5 . The potential crosses eochibitlng a i ^ i f l e a n t heterosis 

over batter parent for different fruit ^ a l i t y para* 

laeters were 3 x 9« 4 x 10, 5 x € , 5 x 7 and 6 x 8 for 

kea; ing quality index of f r u i t , 1 x 7 , 1 x 8 , 3 x 6 , 

3 x 1 0 , 5 x 6 , S x 7 , 5 x l 0 a n d 6 x 8 £ o r rind thick-

nessr ^ x 7 for dry nattert 3 x 9 aoA 3 x 10 ict total 

phenols, 1 x 1 0 , 2 x 9 , 3 x 6 and 3 x 9 for ortho* 

dlhydroxy phenols, 4 x 9 , 5 x 6 and 5 x 7 for to ta l 

sugar, 5 x 6 , 5 x 7 , 5 x 10, 6 x 8 end 6 x 10 for roda* 

cing sugars and 2 x 4 and 3 x 4 for crude protein m 

desired direct ion, xt inaicated/^slaultanaous laprovasient 

of different fruit quality parasifters along with y ie ld 

in ^bove hybrids. 



312 

• • Pcedoainantly adaitlv* gmam action was •vidant 

for prlnary aod aacoodary brancdiea* atan girth aad 

•talk length of fni l t* while ad Ut lve aiK! aoo* 

additive gene action was acinally iaqportaot for fra i t 

y ie ld per plant* fru i t neaber per plant* fruit 

tfeight* fru i t length* frui t girth and f r j i t density* 

The predCMincriice of non*addltive gene action over 

additive gM»e actitfi vaa cbeervect for deya to flower* 

plant heif^t* plant apreed* keeping qguality index* 

rind tMckneaa* seed weight per fruit* dry natter* 

to ta l i^ienol* octhoaihydroocy phenol* to ta l eager* 

redudag sugar and crude protein. 

7« aurya (5)* Aiea Xrantl {9}* uokak Local (6} and Fuse 

Bhalrav (10) cbeenred to be the high general conbiner 

for 4llfferent yield ccnponenta and fruit quality 

paraaietere* th9 pareuts with aigniflccAt gca e f fects 

for different charactera in tesired direction were 

3* 5* e and 10 for earlineear 6 and 10 for frui t 

ylel(l# 3* 5* 6 and 10 for nmjber of f r u i t s per plcntf 

1,5*6*7 and 8 for plant helghty 5* 7* 6 and 9 for plant 

H^readf ttfiite Madliapuri (1) for prisiary branch esf 

Mal^xir Local (7) for primary and secondary brancAiesr 

7 and 9 for stea girthr 4* 7« 9 for f ru i t wsight* 

•* 7* 8* 9 and 10 for fruit langthf l* 2* 4 tfid 7 for 

frui t girthi 2* 3* 5 and 10 for stalk length of frulW 

1* 2* 3 for fruity deosityf 6* 9 and lO for keeping 
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q a U i t y inAmxf 4« $, 9 for rind thlekfi*«»f 3« 5« 6« 

8, 9 and 10 for ••«d weighty U 4, 10 for dry aettcrr 

1« 2« 3« 4 and S for total phenol Sf 2« 3# 4 and S for 

orthodihydroxy phanoly 5, 6« 7« e» 9 and 10 for to ta l 

augars and roduclBg sugars and i^araots Higna Dorlal2)f 

Ooro Local (3) and SH 135 (4) for cruda protein* 

8» Ther« was c losa relation batw«an Buato^ of hq^rids 

showing high oTarall sea and high overall hs tsros is 

vhich indicatsd that aajor sea sCfscts could hs 

accounts^ in t s m s of hstsrosis* 

9« Sbs frsqpasncy of crosses %rith high ovsrall heterosis* 

high overall sea status and perfonBance status was SMI-

ximas in ecsbinatioo of f-arents with high x low gee 

status (H X L) covparsd to H x H and L x L* 

U>* Hie occurrence oi d i f ferent ia l freqgaencies of het«:o» 

t i c crosses in trarious diwergsnce dasseswas related 

to parental diwergenoi tind/ct specif ic ccsibining 

ab i l i ty of the cross* Mediate divergence c la s s r s* 

coxded aaxiwuas frequency cf high heterotic hybrids. 

11 • Eleven hybrids exhibited high overall perfomance* 

JMong these hybrids 1 x 10« 3 x 9 , 3 x 6# 3 x 9 * 5 x •« 

5 x 7 and 6 x 6 ehowsd s ignif ictf i t ly sttpMriMT yield 

over bast parent* Xhese h]^rids could be e^^lcited 

m reccnbination breeding (rograsme by cosbining 

ths features cbserved in resrectiv« populations t o 
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build Op !!•« papulations wltli n«jclin» d«slr«d «v«llty 

attributas along w i ^ yield* 

• • 3 Iftt»?Uitf>ty 9^ ^ r t 4 t § t t T l ^^ff lrtfff (£x|>«ri««Rt 121} 

Throo coBtr«sting vsr iot i** n«nely# Pufta Aarplo Cltt8t«r« 

KrisiMA Kati aod Nhito M«dh«pttri« th«ir r^s« Yj** ^^i* ^'^ 

BCj g«>ttratioos waro qrcnm during kfaarif 199 !• following 

woro tlMi ii^portant findings of th« s tu^« 

! • lBb«rit«nc« studies indicatod th« inTOiveoMMt of 

throo to fcur psirs of gons for diffor«nt characters* 

Tho paTMits differed in s ingle pair of gens for the 

dharacter pubescence pigoientation in stalk and cdlyx 

of fruit* 

2* All R2. >̂ ^̂ iG* v*''* segregating in a siaoner that was 

•iqi^ected in BĈ  generation 

3* OoasBOfl ^aracters in tha erosses involving a e 

parent had not sho««i siaiilar gene interaction for 

pigsiant^ion in »ain sten* basal leaf vein and 

texsanal leaf vein* 

4* Different gena interactions were observe, at d i f f e r ­

ent develofmental stages indicating different se t s 

of genas oper«te«l at these growth stages of ssnie 

Character nonaly, pigmentation in skidrib* vein* 

pedicel* Calyx and ptibescence in pedicel efid calyx 

end presence of pubescence in padicel* 
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S« Trlganic 72 ' ^ ^ o of 4S purpli^ 19 gttm nHsrm posttt* 

lat«d for pi9i«atatioii ia aaia at«n» br«aeh«s« b«Ml 

X9Ht v«la iMBd tand.a«l i««f win in cxoas 2X «aA 

br«nch«a* baa«l laaf a4><3rlb« b«a«l laaf p«tiol«« 

taeaiaal laaf paklela« and flanfar calyx in croaa X 

iadlcfitfiRt oix baaie gaoa and two ecaqplMBantary 

duplicata gaoaa for ct^etrol of pigaantatioo la Miova 

plant pacta* that rat io of S4 parplat 10 graaa «!>•> 

a«nrad for pigmaatation in {ubeacaoca of flowar padic^ 

i M calyx i a d i c a t i ^ tha action of any two of tlia 

thraa C(»q;)l«Mntary duplicata g«Aaa« wliila pubaacanca 

of atalk of fruit ^owad rat io of 27 praaanti 37 abaaot 

indicating thraa conplanantary gaaaa* Ilia frui t ^apa 

aagragj^tad into 39 alongatadt2S round indicating ona 

baaic gana, oaa inhibitory gana and ona aati*inhibitory 

gano for tha eontrol of thia Charactar* 

€ • fha tatra hybrid Fj rat ios %fera obaanred for pignaota-

tion in main ataai and baaal loaf vain (K2 parplai 94 

graan) in croaa I , taminal laaf lanina (croaaaa I and 

XX)• tacadnal laaf Midrib* taminal laaf vain« pobaac* 

aoca in calyx of flowar and pubaacanca in calyx of 

f ru i t (147tl09) i n croaa X| pigaieotation in padical* 

patal and petal l ine (189i67) croaa 2« thorn i a pedical# 

calyx of floifor and frui t (195 praaaotidl abaiMt) <tfid 

fru i t colour (195 purplei6l tihitai in croaa XX, 

pubasccnca on padical of floiiar (81 prea«nttl75 abaaot) 
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eDd fjcoitiog habit (SI aon-clustart 17S dnatMr) in 

cross X« pigmantatioi} i« stalk* calyx and fruit(12$ 1127) 

i s cross X and tliom oa ! • •£ vsin ( I 1 7 i n 9 ) * 

7* mrirls plgpaatation i s d i f fersat jplaAt parts aod pr«* 

•sBcs of t h o n «iar« fooid to b« <loBiiA«iit «v«r ^rsMi md. 

tf>s«Bc« of Uicm, rsspsctivsiy* Itosss diaractsrs la 

libovs stsotioosd plant parts C«A ba ussd as saitatols 

g« i« t ic liarksrs to idsnt i fy f. hybrid at ssadllng st.«gs 

and coaflrs purity of sssd l o t duriog ocawisrcial 

• J ^ o i t a t i o n of hybrids ia briojs l* 

Strategics for isiprovcaeont ia yia^d sad fsxjit quality 

i a briajal add futurs l i a s cf work havs bsso discu sscct* 



CHAPTER - VII 

I^ISlFIg!BliO(BllS 



VXX • R£r£REiiC£S 

AL«JZBCURZ£« H,A.« MILLER* P.A. ^JUD RCH^SON, H . F . , 19S8, 

6«<iotyplc and eoirlrcmMiotal van«Bc«« aad covariaRces 

i a an uplaoa cotton crosa of i n t ^ r a p a c l f i c orlgi i i* VQBDO. 

Ai»&«ltNCUS« 1&91« FAC production T « ^ &ook« I9S?, rood £R^ 

AQrlculLurii CrQfealgjticn of UCitgd Statlcr.r.RcciO,y• 167. 

A.C.A.C*. 1965* O f t l e l a l a t h o d a c£ .Valvals of A«scci^tloP of 
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aiatarial* Aaron. £•« Jgt 47e«4ei« 

C'l'ZliZK* J«M« MiiD ALVlAR, H.A,, 1949, Hat«»rosis in ag9 i^^lant* 



3 IS 

agroncsnic ch&ract^ts in br lnja l , 2M* £• Hcrt«> ^ t 
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GHACHA« M«l«« JOSHX« A.JC, »i>0 OHAl, ?•«•« 1990b, H«t«ro«iS 
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CMAIMA, x . t * AliD sxaiiu, fv.s., 1983, Variability and corralatioa 
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OAMXYA, K.S«« QHAimAR* » .S . /^D XALLOC« I9e4« Hybrid p«r£or-

•«ac« in «Qgpl«nt fSdanua • • Icno i ia L«}« Harvana J« 
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(/mri*) Thesis^ UAS, Bangalore* 



323 

dlMlMsacwSA, K.V., 1977« 0«nic «oa ly« i s c f yS«ld and y i e l d 
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^ t 129-132. 

OOPZliATH, G« ."̂ JiD KADAL^IKl, B.S«« 1986« GaOetica of y i a l d 

and Ita cc»pooeat» in brinjal (Mt»f f l walcPqana U ) . 

iSafiafift £• i & i i . ,2£i.., lb* 103-109. 
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OcrcHtf fc.« 1953* G(^«tic atudiaa in agg plant tacdamaB 
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ganft act ion, Oanaticau g^t 445<-4S7« 

GCTOR« K*« 1956, Varianca and co«varianca analyais ap|>liadl 
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MSasl** $• l«0-184. 

G0UL3SX. C.a.. 1959. KĴ thoda of Statlanical Analvaia> 

2nd sdn. naia Aib. Mcuaa* Calcutta. 
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ORirrZIXI, B,, 195€a« CSooc«rt of 9«B«rai «iid specific eoMbi-

aing ability in relstioo t o d i a l l a l ccoesiog syst«D« 
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HAYS« H*je,, ZIfHn. F,R« AKD SK2TH« D , C « , 1955, 
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KBlBSRT, T* AMD GĴ XLAIS, A., 19M. Hatarosis asd gaAaUcs for 
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HXROtATH, K*G. j»JiD RAO, 0«, 1974, Genetic T a r l ^ i l l t y aad 
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in agg plant. Indian £• SOLUSM, iSJL*« §i* 301*;K>«. 

XMAPftl, FJC«, OBOK̂ A, JUB* AJiD WAlUMtt, K«8*, 19C7«, Xfllieci* 

tanca of api^in^sa in Jst^BSHi aHri.ooo<rt>a x JS^jgw 
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APPtHlSX Xi 1 

fM/month 

191H) 

a a m a r y 
Mbra«ry 
N ^ r ^ 
Af>ril 

Hay 
JUO« 
J U l y 
J i igust 
s i ^ t « i t o « r 
Octeb«r 
iiGfV«ab«r 
Oseaatottr 

i22JL 

J«na«ry 
r tbRiary 

March 
Apri l 
" • y 
Jiaa* 
Jtoly 
August 
Septenber 
Cctober 
fetevaoBtottr 
o«c«ab«r 

i22i 
JaOttary 
r«bruttiy 
March 
Apr i l 

May 
Jkaaa 
•TUly 
Magust 
Saptaflbar 
OctGbar 
Movaadt»er 
DacMhar 

h a Matacroj 

AalAfaXl 
(MB) 

2 5 a 
0*0 
0*0 

3 6 . 3 
1X5.7 

73*6 
X23«6 
iax«6 

29*0 
X46.6 

56*8 
0 . 0 

0 . 0 
0*0 
0 . 0 ' 

8 7 . 0 
X59.X 
3 4 4 . S 
160 , 5 
122*2 
• 9 . 8 

12S.6 
3 . 4 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

1 8 . 0 
8 1 . 4 

1 8 1 . 6 
8 8 . 7 

1 0 7 . 2 
1 2 1 . 3 

9 4 . 6 
1 3 6 . 4 

0 . 0 

l o g i c a l da ta 

Avaraga tai 
•c 

KaJUMW 

3 0 . 7 
3 4 . 1 
3 4 . 9 
3 7 . 6 
3 3 . 4 
2 7 . 6 
26«1 
2 5 . 9 
2 8 . 1 
2 9 . 8 
2 9 . 4 
2 9 . 4 

3 1 . 0 
3 3 . 5 
36 .S 
3 5 . 9 
3 6 . 3 
2 9 . 3 
2 5 . 4 
2 5 . 8 
2 9 . 1 
2 9 . 7 
2 9 . 0 
2 8 . 5 

2 9 . 4 
3 2 . 0 
3 6 . 1 
3 7 . 0 
3 5 . 3 
3 0 . 0 
3 7 . 4 
2 6 . 4 
2 8 . 8 
2 9 . 1 
2 6 . 7 
2 7 . 2 

C«r t h a crqpi 

i ^ a r a t u r * 

KiaiflMA 

XU9 
X5»3 
X7.4 
1 9 . 1 
2 0 . 5 
2 0 . 4 
19 .7 
1 9 . 9 
1 9 . 6 
1 8 . 8 
1 6 . 9 
1 4 . 2 

1 4 , 5 
1 5 . 4 
1 9 . 4 
2 1 . 2 
2 0 . 9 
2 1 . x 
2 0 . 6 
2 0 . 3 
1 9 . 8 
X9.4 
1 6 . 1 
1 3 . 8 

1 2 . 7 
1 5 . 9 
1 9 . 3 
2 0 . 8 
2 0 . 8 
2 0 . 7 
2 0 . 3 
1 9 . 9 
1 9 . 3 
19 .5 
1 6 . 9 
1 1 . 4 

?iiag • • « • € • • 

Afcragc 
r a l a t i v a 
lMnldity(%) 

7 4 
« • 
•f 
i l 
it 
•1 m 
ta 
tf 
•& 
•& 
• 2 

7 S . 0 
75»0 
6 8 . 0 
64*0 
6 5 . 0 
8 2 . 0 
9 2 . 0 
9 1 . 0 
8 2 . 0 
81«0 
8 2 . 0 
8 2 , 0 

8 1 
75 
67 
65 
67 
8 1 
87 
87 
84 
84 
83 
87 
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