
GENETIC VARIABILITY AND CORRELATION 

STUDIES IN PUMPKIN 

BY 

GOPALAKRISHNAN, T. R. 

THESIS 

Submitted in partial fulfilment of the 

requirement for the degree of 

~a5ttr of ~ritnrt in 1!}ortiruIturt 
F acuIty of Agriculture 

Keraia Agricultural University 

Department of Horticulture (Olericulture) 

COLLEGE OF HORTICULTURE 

Vellanikkara, Trichur. 

1979 



Dll'£LA iATION' 

I hereby deolare that thi. th •• la enti Ued 

"GENETIC V~RIABILITY lRD OORRELATION STUDIES IN 

PUMPI:II (Opourbi'a IQHAI11 Po1r"" 1s a bonat148 

reoord ot re .. aroh work 40ne" by .. during tbe 

00U1'88 ot re.earab. and the theal. baa not pNTiously 

to1'M4 ~he baala tor the award W .. ot fiD7 4egree, 

41p10aa. Fl8nooiateehip, teUov8h1p or other .Wlar 

UU.t of any o\ber Ubi.araity or Sooiety. 

Vellanlkkara. 
q~.Auguat. 1979. dA! 

(Gopalakr18lmar1 1'. R. ) 



08rt.1.fled that tb1. thes1. 1a a reoord ot re •• a.roh 

work clone 1n4epen4ently b7 8br!. Gopalakr1a!man, .i:. i:. 

under my gu.14anoe and auperv1a1on and that 1 t nae not 

prnioualy tamed t.be b.,..1e tor the a.ward ot &a7 degree, 

teUowabip or a8eoolateab1p to h1a. 

Vellanikkara. 
, August, 1979. f~~-6'~ 

. Dr. P • .K. Gopalakrlsbnall. 
ProfeHor o~ HorU.oul t1.U'8 (Oler1oul tun) t 

:Department. of BorUoult.ure (Oler1oul \un). 



\'1., the UDders1ped. lI8m.bere of the 84y18017 

oo1llD1ttee ot Shr1. Gopalakr1stman :c.:~ •• a oandidate 

tor the degree of Master ot Soienoe In Elortlouliure 

wi th major 1n Hort.loul tUl"8 (Inerloul \Ul"8 ). agree 

that the ~1a ent! tled "GEm~TIO VARIABILI'l'Y AND 

OJ1'Rr.:r.,A1ION :31UDIl'.:s IN PUHPKIN (01wJan,1\A WlI2bat.e Poir)" 

may be lIUla1 it.ed by Shrl. Gopalakrl8bDaD :r. H. 1D 

partIal. tulftlJaent of tbe requirement, ror tbe degree. 

(Dr. IC. I(~). 
Member. 

(Shrt. P • V. Prahbalc:aran) , 
Malabar. 



I v1sh to expres8 1lr8 <leap aenae o~ gratitude 

and indebtedness to.-
Dr. P. v.. Gop8la1cr18hDan. Professor ot Hort1oul. ture 

( IlledoW. tl.U'8), Collage ot tiortloul toure. VeUanJ..kitara. 

0b.a1rIlarl ot t.he Advisory Oommlt.tee tor hie sincere 

gu1danoe. oritioal sw:;gest.ione and ooaatant 8ftOOuragement 

during the oourse ot th1a lnwet.1gaUoa. 

Dr. P.o. S111a1"a1D81l Nair, Aeeooiate Dean, OOllege 

of Hort1cml tun, Vellan1klt&ral Dr. K. K~ Aaaoolaie 

Protessor. De?Uta&nt ot A8r1oul'ural BotaJl1. College of 

Hort1oul tve. VellaD1ltlta1"a and Sbrl. P. V. Prabb.ak.arant 

Aa8001ate Professor, Departmalt ot Agrloultural StatistI0., 

College of Agrloul t,ure. V.~ for t..beir ainoere 

help, gu1danoe ana 1Dap.l.rlng euggeatlOlW. 

Dr. K. V. Peter, Prote880r of liortioulture 

( Olerioul ture), Oollege ot Hortloul tUN. VellanJJtitara 

tor his 1Dsplr1ng. ar~eotlonat. and Yaluable guldanoe. 

I would apeolall,- tbank b1m for h1a oonstruotl ve 

attitude and valuable ad'ri.oe clu.r1ag the preparation ot 

the the.is. 



-11-

Dr. A. I. Jose, Asaoolate Protessor, Departlleftt 

of Agrlcmltuml Chemistry, Collage ot Uortioulture, 

VellsnJ.kkara; Sbri.;'.J. l'b.omas, Professor or 

Agrioultural Statistioa, College at Agr1oul~uret 

Vell-.van11 Dr. N.i{. llair, BanaDa iteaeU'Oh Stat1OD, 

Karmara. tor the1r help, gu.1danoe and eDOOuragemen.t 

at 41fterent stages ot the 1n't"eat1gat.1on, 

Dr. v.r<. 3aaidhar. Aasoo1ate Proteseor, 

InstJ'uotlonal .Farm, COllege ot ~lort1oul:ture and other 

stat! ,members ot the farm for pl'O'ridJ.ng the neoeasa17 

help dur1Dg the oropping period. 

All the start memben ot tbe OoUei;e ot 

Ron1oul tura tor extendifts M08888Z'7 180111 ~ies 

tbrOugbout tbe exper1llent and the brala Agr10ul tural. 

ttUwrslty tor permitting 118 'to e:tall of leave for 

higher atud1e" and for the award ot tellowshlp_ 

Vellan11tkara t q\ A~~t. 1979. 



OONXEll1S 

I. IftRODtJJrIOI • •• 1 

II. REVIE"i OF Ll1'ERATJRE ••• 6 

III. MAl'BRIlLS AND ~.rHOI13 • •• 25 

IV. RESULTS ••• " 
v. DIsctrJ~l ION • •• 81 

VI. Sffi-4tARY ••• 91 

REnRENOES 

APPEltDIX 



LIS;: ot TABfJRS 

lID 
3.1 SOUJ'Oe and 18OrphOlog1oal deeoription ot 

26 18 puapkiD ganotypee. 

3.2 Anal.yais ot varIance and OOYarlanoe ot 
t.he design. 

4.1 r,..ral anal.yais ot 'V8r1anoe tor 11eld 
and ita ooaponetl t.a. 45 

4.2 RAnge, mean, genot)Pl0 (g.o.v.) 
~t~lO (p.o.v. and env1ronmental 
e.o.? ooeffio1ent. of Yarla~lon, 

ber1 tabUi tJ and upeot,ed genet10 adT'clllOe 
tor 71ald and ita OOliponent.a. 47 

4.'5 Genotypio (1'«) and pbaaotJ'pio (rp ) 

oorrelationa 8IDOl1g {telA aDd. ! ttl 
50 oomponenta 1n p1J11pk ft. 

4.4 Direot an4 indirect genotypio effects of 
e1ght ooaponent oharaotel"8 on fruit 71e1d 
in puaapId.D. 52 

4.5 General anal.ya!a ot Yar1anoe tor length 
ot ma.1n vine and ita oomponente. 54 

4.6 :tange. mean, genotypio (g.e.v.) phenotY .. Jio 
(p.o.v.) and enviroDm.ental (e.o.v.) 
00.t1'101eni8 ot variation, heri tab!l! ty 
and expeoted genet10 adYanoe tor length 
ot maJ.n vJ.ne and 1". OOIlponent, •• 55 

4.7 Genotypio (rg ) and pberlotypio (rp ) 
oorrelationa among lengt.h ot main "fine 
and ! t8 ooaponenta. 58 

4.8 Direot and 1nd1reot genovplo ettect. ot 
n1ne ooaponent obaraoters OIl length of 
JII81n vine in pumpkin. 60 



-ii-

lID. 

4.9 General analysl. ot Yar111DOe tor weight ot 
f1rst mature trult and ita oosp<menta 62 

4.10 p.ange. zaeanl genot~p10 (g.o ..... >, 
~otY')iO p.o... and an'9'1ro.ruaent.al. 
e.o.v.) ooetfiolanta ot variation, 

heritability and axpeoted genetio.advance 
f'or weight ot lirst mature f'ru1t and its 

6., oomponents. 

4.11 Genotypio (rg > and phenotypio (rp> 

oorrelations among we1gbt ot t1rst mature 
6, fro! t and 1 ta components. 

4.12 Direct and 1n41reot garaot,.P1o effects ot 
six component obaraot.era on veight ot 

67 .tirst JlW.ture tru1 to in P\Bpld.n. 

4.1'3 General analy'sia ot 'ftrianoe for oarotene 
oont;ant and other ohemioal oonstltuents. 69 

4.14 Range, mean, genotypio (g.o ••• ). pb.enotYi>10 
(P.o.v.) and enrlronm8D.tal (e.o.v.) 
ooeffioients ot variat1on, heritability 
tll1d expeot.ed genetio advance for ollrO·tene 
oontent f\lld other ohealoal oout1tuents. '70 

4.15 Genotypio (rg ) and pb.eDotyp!o (rp ) 

oorrelations among oa.otene oontent and 
other ohemioal oonstltuents. 72 

4.16 D1reot and lndireot genotypio .t.tecte ot 
other ohflllioal oonet1tuente on carotene 
oontent in pumpldn. 7'5 

4.17 Select10n indioes and relaU ve e.f."t101enol 
ot aeleotlon 'tJl.rOqgb d1eor1ll1nant funotion 
over atraJ.gh t seleotion. 7'.; 



LISf {) prIG fJR1!S 

1. Her! tabUl i1 an.cl expeot.ed gene'io a4Yan0e .. 
per oent, at _aD. 

2. Dinot etteota ot tbe OOIlpoMllt, obaraotera 
on tru1 t 7ield/plan'- l-cth ot II&lJl Y1ne. 
ve1gh.t ot t1rst mature tNlt _ oarotene 
oontent. 

3. Path diagram Ind1oat.1ng d1reot aDd 1nd1reot 
et.teots ot the possible GOapOaent.e on truJ. t 
71elcl/plmt,. 

4. 'Path d1asram Ind10ating direot and indirect 
etteots ot the possible ooapon8DW on l81'l81Jl 
of JD&I.D v1ne. 

:). ,Path dlagra 1D41oat.lng 41reot aDd indirect 
ett80ts ot the po •• lble o_pon__ 011 weight 
of tirst Dl8ture trui t. 

6. Path dIagram 1n4loat.ing dinot and lDd1reot 
.fteot,s of other 0hea1 cBl. oonaU ~t8 on 
O&JIO~ane oontent. 

7. Ooutellatlon ot 18 pUMpkin genotypes baaed 
on 71e14 and its Qomponent.a through metroglypbe. 

S. Ooaatellation of 16 puiDpkln genoVpes bB3ecl 
on length of ma1n vine and 1ta OOIIponeat,e 
tuough aet.roglypb8. 

9. Constellation of 18 pmapk:ln genot.ypes basad 
on we1ght of flrst mature truJ. t, aDd 1 ta 
ooaponent.s through metroglrpba. 

10. constellation or 18 puapkln genot1'p8e based 
on oaro~e oontant and other ob_loal 
OOJ18tl tuanta 'through ut.roglypba. 



I. A ~ 'dew ot \be experJaen\al tJ.elcl. 

II. 0 
0 Field pe~ormano.e ot difterent ptIIplWl III. 0 
0 genotypes. 

IV. 0 

v. 0 
0 

VI. 0 
0 

VII. 0 Pru1\ ohaJtao\ers of d1ttenm\ ptapkin 0 
VIII. 0 geDO'Q'pee. 

0 
IX. 0 

0 
X. 0 



INTRODUCTION 



I NtH 0 D :J C T ION 

31.~,.u.tIoant break tbrougb. in 'the genet10 

improvement of oereal orops eapeolally wheat, paddy 

and maize baa been aohitmld t.b.rougll ado .. rt1011 of 

soientifI0 plant breed.1ng principles. Orov• with 

higher bar't'est index aDd pbOto81lltJletlo ett1oienoy 

have been bred w meet. t.be ..,.£014 h1lllaD requ1lW181lt.a. 

ib.e development ot orop 14eotl'pea in wheat, ma1ze and 

807 bean 18 00D81dered mileatones in tbl 09'8mll orop 

improvemm. t. prGgraaoeG .Ib.e at t.a.1nment 0 £ self' 

sutt101euoy 1n oereal food pNduoUon 111 In41a a'taD.da 

as an eloquent te.tlat01ly to the sreat. plant braed1ng 

oob18"f\tmen ts. 

Ve{~.ta.b1es 111 gaaezoal. 8D4 OUDUJ'blt. in 

partioular are the orope where 8Utt101_t att-ent101l 

has not been pa1d tor their lapZ'OftMllt. 1be laok ot 

attention given in our ~untry tor 'the ~, ~ 

0UDUJ'b1 taoeous vegetablee like OUO\IIbar. 1t1 t WI" 8O'UI1t 

snake gourd and ash gourd loou rather pan4ox1oal whC 

we mow tbBt tbeae orope are or1g1Dat_ 1D t.b1e '"". laa4. 

Puapid.n (Q:sJQ:AD1\,a DlQMMlA Po1r) 1s yet. aaot.b.er OI"OP 



where pl'8Otloall.J' DOt J&UOh work aeeaa to have been 

done tor 1 t. iaprowm8ll' 111 Ind1a. Int.roduoed to 

our OOUl'ltJ7 from the SOu\b Amer1oan. 08llt.~ of orop 

orlsJ,.n b7 fOreign na'ri.gators and emissarie., pumpidD 

18 grown thJ"ougbou\ the leug'tJa. and bread. ttl of India. 

It i. an 1aportant OUIOUIbl taoeoua vegetable ot 

tJ'Opioa oult1wted tor ita mature fruit. The' .PtIPO· 

forme an iDgreclient ot oattle teed in some oountr1es. 

rhe young leaves, .t'lowere and truita are r1ch 1n 

oarotene. Importance ot ptaplcin as a potential 

auppl1er of oarotene has not. been tully appreoiate4 

eT8ll now. Medio1rlal 11888 0 t P'UIIl.Pkt. .t#Q reduce tape 

worm 1n..teotlon and 1t,e uae aa a 41.,..1.10 are yet to be 

explored OIl a larger so81e. Yield 1n pampk.1n remaina 

low due t.o a ooQglomeration ot reuona, bot.h genet.10 

and environmental. Poor gane1;10 stooD, inadequate 

and improper manae,...ent pnoUoea an4 1noidanoe ot man.;y 

paraait10 8114 non-paraaltlo 41a ...... speolally, yellow 

velD lI08alO diaeaae, are the aa1a O&U8ea for tb.e low 

pro4u.otl'ri t.y. For the devel.opaent ot h1gh 11eldJ.ng 

oarotene paolted puapdn varieties wh10h oan entrap 

the aban.danUy avaUable tropioal Bolar energy, a need 

baaed orop imp%'O'gem8nt iJl'Ograaae baa to be drawn up. 

Suooess of a1J3 plant b:reed.1Dg programme pr1BtarUy 
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depends on the enent or aYallable varlabl11 'tty. In 

selecting a plant or a type. one abould be reasODably 

sure toot there is good ohanoe 0 f th.e su~r1or1 ty ot 

selection being inherited by the progenies. :his 

oan be aaoerta1n.ed by part! t1on1ng the tot,al 

varlabU1ty into her1ta.ble and non-herlt.able oomponents 

\</1 th the aJ.d ot 811i table genetl0 parameters.rne oholoe 

ot breeding method 01 ther selection or btbrldJ.zation 

depends on the extent ot llerlt,ab1l1t,y ot the oha.ract.:r 
I 

under improve;'39!lt. 8e.i.eotlon at basio parental. 

materials \il toh maximum genetlo dJ.ftrgenoe is of UUlost 

1raportanoe 1.0 develop tnmagreeslw segregants.rhe 

ext.ant of varlabUity that \>JOUl.d be a't"a11able in the 

subsequent oyolos of seleot1on aleo depends on the 

extent of genetio divergence ot t,he baslc parents 

involved in the bJ'brld1_t101l. 

Yield in };>'W!!pld.n is a complex o.oo.ru.ot(;r awl as 

l3uch may be an artitaot. TheJ'~ IIIV or may not be any 

.:;enes tor y1eld .;.uu: • btlt genes for t.he oomponents 

of yield t.:hOS8 1ntieraotlon results 1n the 'Ultimate 

express10n of yield. ~b1a 1rr1pliea the importanoe of 

seleotion ot approprlat_e component onaracter( s) whose 

seleot.lon would result in the 1.m.proveaent or yield. 

Seleot1on ot oomtJC)nent characters IDI\V or may not be 
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more effioient than aeleot,lon tor oomplex oharaOter 

.21£ II. but t.b1s baa t,o be wo1'k.8d out, and proved. 

A review ot 11 t,erature 1n4loated tba t only a 

.. agre w'Ork baa bean att.empt.ed 1n puapJd.n along the •• 

directIons. fienoe the enluation of aft11able g8J'llplaam 

in 't.hIa regard 1s h.1.gbl.y neoeaar.u-.y and the present 

1n.,.st1ga~1ona were undert~wit.b. the following 

objeot1'9'es. 

1. 1'0 oatalogue tbe aftllab1e pumpld.n genot7p88 

atu: weyed and colleoted trom dittereD' parts of Kerala. 

2. To eetima;te the ext.ent ot a'ftllable var1a'butt7 

wi t.h reapeot to yIeld. lengUl ot M1ll vine, ':le1gbt of 

tint JOat.ure fruit and tJleir poeelble oomponen\a. oarotene 

oontent. and ot.ber ohem1oal oODS'lw.ni8. 

3. To 8st1mat.e herl\8b11lty ADd estimate df 

genet10 advance in the next generation ot se.Leot,iOll 

for different q\lS1'ltl tatl" obarao\ere. 

,;. 1'0 8S r..iml):t.e t.h.e extent ot r.:~l~ltlon:..~h.1I). 1f 

any. among frl.l.1 t yIeld, length ot raa1n vine and weIght. 

(If first mat'tl,re trW. t cmd their possible oomponel1\a 

~md oarotene content and other ohemJ.oal oonstl t.u.ent,s. 

). To dete.ftl1ne tbe 41not, and 1ndireot effects ot 



ooaponent oharaot.era OIl 71.14. 1eDB'h of raaJ.n vine, 

weight. ot tint mat'U'e fruit and. oarotene oontent. 

using pat.b. ooeffioient. anal,81 •• 

6. To find out tU eUiolano7 of seleot,101l 

tbrow;h cU.8orlmlnant. fmot.lon owr e'U'a1gb.t seleotJ.cm 

or rio .... raa. 

7. :i.'o oOM~llat.e the aftUable genotypes 



REVIEW OF LITERATURE 



Suoo_ of 8ffI OI'Op Japrovement programM 

depends l.arsel7 on t.be extent. and avaJ1ull1ty of 

88D8,10 .arlaUon. Bned1Dg met.b048 l..1Jte A,ybrl41aat.1oD., 

__ t,10Dt pol¥plo141aaU.oa ce4 41enpt1ft aeleotJ.oa .. at_ at onat,1D6 a •• lra'ble reoomb1rlant,e a morl to 

aD:I fUnb.er oro~.1 laproftillellt. ,programaae. SeleoUon 

alE • doe8 DO' oreat.. erA1 tanb.er var1abll1 1'.7 1M" 

operate. OIl tbe aw.11able 'f'aftab1l1\J to 8OJ'MIl out. 

dea1rable eeg:reganta. In a eel.t.lon prograa18 \be 

geuUo adnnoe Wb.lob would be apeoMd in t.be aut. 

07018 ot •• leot1oDt 4epeD48 OIl bert t.ab1ll t7 ot t.be 

obaraot.er UD4er iapx'OftUent a.n4 tbe anent. ot aftUable 

ftrlabW ty. !be 8J11tbaa1a 0 t ct_lrabl.e traugnaal. 

aegregemu throta8b b8br141aaUon ana OOU8qlJ8nt Hlt1ng 

4eplll4e on the ~t of 41 ... rgeuoe ot paI'Cltal saot.7$--. 
1Dw1ft4 in ~ 1n.I.Ual. IQ'bJ'1cU.aaUOI1. 'lbi8 ..... 

alnlDd8ll\l7 olear t.ba.t intol'llat.lon nga.rd.i.Dg ...,.labl11 ty t 

beri. t&blll '1. lnur-relat.lon II1IOIIg Obanot,ara, exft_t 

ot pnetlo 4J.vvgenoe 8IIOD8 ~Vpe. are pn-raqu1alte 

tor f!IlrI' orop improvement p.rogr&IIDIt. 

6 



EnntbOugh t.be lntontation on 'Var1ab11! 1.y 

a"u41_ are ab1md., 111 ~ ftge\able orope, tJle 

aount ot wo'*" 40ae _ ClUDVb1t. in gmeral.ly aD4 

puaplcl D in parUou1ar .... ver:T lJ.II1 t.ed and eoan t7. 

1be 89'a1labl. 11 'tera1.u.re on the .rlabili ty a trudi_ 

ot 0'\141II'b1ta are reviewed UDder ttle tollow.I.Dg heade. 

A. Intol'Jlatlon on gee'!o var1ab1l1t.l. 

7 

B. IntoraaUOD on ber1 t.ab1l.1 1.y _d genetio a4'nn0 •• 

O. Intomat1on on OOrrelatlOll8 f.IIIODg po17PD1o 
obaraOtera. 

D. IntoNat1on OIl 4lreot and indirect • .tteats ot 
obaraoier oompon_ta 011 oompl.x Obaraotere. 

E. Intormatlon. OIl relat!_ et'tlo18D07 ot ael.eotlO11 
tbrOugb. 418Ol'l.lnant ttmo1;lon OWl' a"tr&igbt 
eeleo ~1OD or vlo8-'9'8raa. 

F. Informat,1on OIl genetio OOIUttellatlon ot gerlOtypea. 

110 intonao.tlon 18 aftUable on tbe extent ot geneUo 

var1a'b111 \1' in pUMpkin. lCQ.blak:i an4 \<Ial ••• (1976) reporte4 

large 41ft.reno.. w1 tbJa and betweeD ftr1eti88 w1'lib, Napea' 

to f3 oarot. .... OOl'1~ent in 19 varietlee belonging \0 

0UIR01\A .PR. Q:fImrbl\1 ..,. aD4 9uqwb1fct ... ",. 

The ftri.et.y Gold_ Dell.laue (Ouqur'b'''' I.".) reoozUcl 

t.be bigbeet. 0&1'011" oant.eat.. 



1bakur and Nandpw'1 (1974) 8tudied t.be extent 

of genet10 ftr1abUlty 1ft 2~ ..... 1.U •• or wa1.e~OIl 

(Q!'"alll11 WIN'U S0hra4). T'aey npor1.ad .ignJ.t1oan' 

cUft.renoes IUIODg the 'Yar'1e1.l88 for ~le1d/plantt trW.t. 

weight, tlUl .... /plant. .trW. 1.8 tree from b10880. end rot., 

4aye taken t.o tiret p1och18. length ot vine, branobea/ 

plant, sex rat10, total eo1ub1. 801148, eeeda/kg ot 

trut t veight aDd 100-.ee4 we1gh"_ .Pbenotyp.1o ooettio1en' 

ot ftl'1at101l vaa 10he maxi.,. tor .eede/q ot fru1 t 

weigh t (41.,1) 8114 i i was tbe JI1n1aua tor da.Ya t.o tiret 

pJ.ati.rtg (6.46). 'lbe ooettlo1_ts ot genotypio ftrlatJ.OIl 

al80 bad. 'the .... trend. V.ble. 111l.- t (1975) obaU'ftCl 

"I'arl.ablllty in e884 ob.araotera ot .'--.lon. Data 011 

aee4 leagt;h. • .. 4 w14'tht 100-.eed velgb" and 8884 

oolour 1D41oa~ oonal4eNltle var1abW'7 tor aU the 

aboft eeed oba:raotere. 

MUler and Qul .... 1T7 (1916) reported that 

ftriart.Oe vu pr.1JIarll,. dWl to ..wltl ... gee act10n tor 

ear17 tloverJng in OUOl8ber (9!n'" .",. L.). 

ParUal 40alll;.\DO. type ot gene aot.t.oa. tor early flower-

1q aDd lowaoc1al. po.iLion of the t1nt teal. flowr 

were alao obaene4. 
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Kal.J'~ (1976) naluate4 three amaJraelon 

(0WR' .... L.) varleU .. - Annamal ai, Bare. Madhu and 

A.I"ka Rajbana - 8lld obaerwd 81gft1tloan' dJ.tterMlO88 

among tbe \b.ree varieties for branobea/plant,barmapb.ro41H 

nowerafrine, per o_t ot henlapbro41te flower kX'04l11tlon. 

fruit weight. tru1te/plot. t"ruJ., 0&'1'1'1' diameter, fieah 

t.h1.oknee8 and aeeda/tru11.. Howeftr. t;be w.rlanoea tor 

4B38 \0 maturity from \be t1M ot _theal., trult y1el4 

and t,otal soluble solids were not elgn1floan'U7 different 

among the variet1es. 31ngh 11 al •• ( 1976) found that. tt. 

ad41tlw OOllponent ot to\al genetio ftr1anoe was blp 

tor ~ \0 opealag of tJle t1nt taul. tlower, piold.Dli( 

_'ur1't1. frulta per v1M and t.oW eoluble aollde. 

DomtftallOe ooapOnent ot g .. u.o .,..1anoe was b1gh for 

tru.l t weight, nash thioJaleaa _d t.oW 1'1eld 111 1111 ... 1-. 

Srlft8ta'ft &D4 Srlvutaft (1976) etudied 
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ftl'labUlty in 10 l.lD •• ot bit"r go" (tIswl'4iM tIaInn1M L.) 

8Il4 G1NIern4 a1gaJ..tloant UU...... tor aU the 

oharaot.e ... a .. p' tor mala tlowen/plant. the b1gbeet 

genotyplo ooeft'101ent ot variat,i_ (31.45) waa obeet'ftc1 

tor fl"ults/plallt followed. "7 yield/plant. (g.o ...... '2.") 

aDd wei8b' of trait (g.o • ., •• ,a.02). Male nowen/pl.' 



bad t.he lowest g8llOt.yp1o ooettloient of ftl"iat,101l 

(g.o.? • 11.47). S1nBh 11 aJ.. •• (1977) studied 20 

bitter gourd ftl'ietles grown 4ur1Dg tb8 ra1I(,y 

season ot 1974. £Ugh gcot7Pl0 ooatt101mt of 

var:lab1l1 \7 woe obeened tor 71eld, tN1 til/plant 

and truJ. to length. ilamaoban4nD (1918) worJced on 25 

bi'ter gourd typea. !he 25 t.)'pe& be etu41ed were 

algn.1tloanU,. 41lterent for all t.be 21 Obamoten 

atu:Ue4. prJ.mar.y braDOhee/plarlt., lengtb ot main Tine, 

node at whioh tiret fenal. flowr appeand ... 4a.ys 'to 

opening ot t.he fiNt faaale tlOVU', leraale .tl.OWl"8/plmlt, 

per o_t ot female tlowers. 4.,.. t.o plok t rag mat.ur! ty, 

yield/plant, frat ta/pl.8Ilt, tru1 t ve1ght, l~ ot 

tru1t, g1r"lob. ot tru1t, 1'l.eah tr.bioDeeS. seeds/truit, 

100-aeed weight.. 1'.S .S, vlt.am.in 0 oontellt, prot.e.1a 

oontent, pbosphonw content. potaaalum oontent aDd 

1ron oODtant. 1be b.1gbest .t1Mt .. ot pbeDot,7P1o an4 

geDOt7Pio ooet.flo1ent ot var1abt 11 t,7 were obeelWd few 

71el.41plant (;g.es and 39.82 ftspeotl'ftly). Vitamin 0 

content, iron conteDt and tN1t.e/plant had. b1gh 

pbalot7p10 and geaot7p10 ooett101ea.\e ot ftl"'laUon well 

abo"N :50;{. The lowest estimates ot varlabUl t,7 were 

obaerve4 tor girth ot fruit (PeO.?. 7.77'11.0 ..... 7.07). 
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Joa.ph (1978) aW41ed _ ftI"lablll ty in 25 

snake IJou.r4 ~i'!19!RM'''' ..... ,'. L.) types vlt.h 

l"88J)80\ to 21 oharaot,el"8. dala to male tlower aa\bee.l8. 

tiara io temale tlower _'beaL., DOcie at vb10h tire, 

female flower appeared, female no_re/plani. lenath 

of sa1a 'f'1ne. priMry branobu/plan'. trulU/plant, 

rlel4/plaft', cla7a t.o matur1 '7, ltagth of flUl t, gl.n.b. 

01 frul '. .wrap tI"U1 t w1gb'. tleeh WoJmeas, 

... da/tl'Ult., 100-ee.4 weigh" vi:..am'" a oontent. 

orude fibre, 01'\14. prot,elnt aah 00Il't.eD'. pboapb.Or\18 

an4 pO'he81um OOI1tents. me 25 ... lee gourd t.7P88 

41ttere4 a1p1tloanUy wlUl reapeot t.o all \he 21 

obaraotere a'u4led. 

rubla1d. ana wal...u (1976) at,udle. ftrlab.111 \7 

aD4 heritability at oaro~ OOIlHllt 111 a tew 

Quoptbit.l 1.&. lbe /3 08I0t.eDe OODHIl\ tDI :r.s.s. 
in Qundli\A au..reoorde4 b1P b.eft\ab111ty e.tbat. ••• 

The J.Qred 11nee cleftloped ~ Belting aed 

a.leoUont NOol'ded. 70" .. 501~ tIDd. 20~ _1"8 /3 oero\ .. 

Vb_ the palWl'al pop.ulat,1oaa were MeloD.owa Zol "'

Go14_ Dello1oua tIl4 Na.g40boa SUo],. re8p80t,1 wl..r. 
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Sunk1 (1938) npo"ec1 h18h _tJ.maHe ot 

bentabillt7 tor ... 4 al •• , X.S.S. oontmt _d fruit 

we1gbt, and 1Dte~d1a" ftluea tor lea .... 8/pl811t. 

d81'8 t.o t1rat male fl.ower ant.bee1e anc1 r1ra.d tb1olm .. s 

1a vat,ermelon. l'.bs'Jrur an4 1an4puri. (1974) r.pon ... 

a beritability eatimate of 92.92:& tor 1oo ... d weight. 

an4 84.97~ tor aeeda/kg ot trul, ill wa"melon. lha 

alDl .. herltabll1t7 eataate ot 25.95~ was oba8J"984 

tor braDOllee/pl.an\. The maxillUll geDeUo advanoe wu 

obsel"ftd tor 8.ecla!k8 ot b'u1 t ve1gb.' (8'.15·~) r8aul UD8 

trom the h18beat ftX'1ab1l1i7 .. U-te .. eoo.1ated wlth 

h1Bher estlaat,e ot berl t.a.bW \7. 1he lowest. aatt.te 

ot geDet,10 a4vanoe wae obeerw4 ~r &va to tirat 

pJ.okhag (,. 7e() NeW. t1ng troa lover 88 t1Mt..8 or 

ber1tab1l1t.,. aDd "f'8rlabW'7. Brv and lI8D4puri (1918) 

conducted genetl0 az:aa.l.ya!a ot ",tald aDd .tru1 t maber 

111 va t.8melon. Her! tabU! t7 in Uoa4 aea.ae vaa 

obaer984 .. 41_ (48.92't) and 1D DaITOV .... quit.e 

low (23.64'~) lor t.be obaraot.er yield. ('Me indioat.d 

that in vateme1oa. 71eld 1a a OOIapl,ex obaraoter 80re 

lnll ..... aoe4 b7 8Il'ri.l"ODmeDt. 1lae ber1\ab1l1t7 1D broa4 

.... waa b1gber (12.m) and ber1t.ab1l1ty in DarrOW 

sense was aed1_ (66.90:') tor truit maber. 1nc11oat.1Dg 
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the _~or role of geDOWio _4 a4cl1\.1 ... ~'10 

ftJHnoe in tbe 1nberJ.\aDoe of fruit J'.IWI.Hr. 

MiUer 8ftd Qu18eUeJ"1'7 (1916) worJdDs OIl o~r 

reponed t.hat 4aya ,"0 01*'1. ot tbe tire' t-al.. flower 

vae oontrolled b7 relat1~1 a few genae and her1tablllt.7 

tor ~. tl"&l. \. waa lI04ent.el7 b1&b. No ON1gb.t, (1977) 

atudied ben. tabUl '7 eat-i_tea of trui t sugar 

ocmoe'ratlO1l 1D • population. of 501 OUO'WIbJer 

1nt.rocluotiona and ooaaerol&1 ftI'l.t.iaa. Harrow .... 

nUllate ot ber1~11itJ' oalou1awd \b.rougb halt 81) 

taal.lJ' ft'rianoe Mthod w.a obMned to be 0.0, aDd 

atter oorreo ti_ tor genot1'Pio x tIIW'1l'OD1181ltal 

interaoUOft. worked out '0 be 0.05. £be herJ.t.ab1Ut7 

•• UIIa'. oaloulaMd t.brOu8b peI"8Il' on)apr1Dg regnaa10a 

aDal18i8 V88 t0UD4 to be 0.04. lbe expected geutl0 

galn .I.rl al \eriDg eugar oono.t.ra'doa per 0701e of baU 

a1) p~ te8tiDg waa ob8eJ'ftCI 0.21 JIg reduoiDg eupr 

per grail tNeh veJ.sb,t. SIa1\b. 8Il4 Lower (1977) estlmaM4I 

hen ~U1 '7 aDd vartanoa ~u to l' ,.1814 in 
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plokltng o~r. Herlt.ab1U\7 ntlmat.ed tor ooaael'O.lal 

val,. aDd trutt n'Ullber. oaloula'e4 fl'Oll .tull alb taa1l1 ... 

grown 111 two replloat.ee and _Y1roDlD8llu. were O.14:g 

8ft4 o. 2H reep80,lftly. 



Panvar 11 1Il-. (1977) atudied 40 Y8.J'1etJ.ee of 

sponge gour4 (IsUa QJ:1tRl'14A noem.) to .. t1Mte 

hantabW\Yt and expeo\e4 geaetlo ad"l8DIM. Fruit 

leagtb. aDd clap to flower ba4 hlpr e.t.1ma~. o~ 

bert tabUl ty a1I4 expeou4 sceftl0 a4ftD0e. 

Sr1 .... t ... aDd Srl .... taft (1976) reported that. 

~l'Ul.U/pl_t. bad the b1gbeat .. u.te of genet,10 

Mftl'lOe (71 • ." ~) re8Ul. t1Dg troll the highest •• t1Jaate 

01 ftrlabUlt7 (g.o •••• ,7.45.> ancl beritaJ)111~ 

(99."~) ill bitter sourd. MaJ.- tlowel'8/pl_t recorde4 

tbe lovest esUMte or ,.,..tJ.o pln (16. 7J:':) due to 

t,he lowest gcoQ'plo ooe1::tlo181lt ot varlaUon (11.47~:;) 

and herl \ab111 tJ' (49. 9l;). H.lgh heri. tab11i ty 

usoo1ated wl t.b. lIOderat.e varlullJ. t,y reeul. Ung 111 

high geneti0 ga1Jl was OltaerNtl tor trW. t we1gb.t. 

yield/plant an4 1-S\h ot trW. ft_ S1D8b 11 Ai-. ( 1977) 

ob.rn4 hlgh estimate ot b.er1~l1ty 8D4 expeow4 

genetio advanoe tor fruit, yield. tJulte/pl8l1t and 

tru1 t lengt,h in bit tar sourd. Ramaobtmdran (1978) 

reponed that, ben tabl11 t7 1D bl'084 aeoae was qu1 t. 

hlBb tor all ~ 21 obaI'aOtel'8 he .'u41ed in bl t ter 

gour4 ... pt, seeds/truit. Fnlt.a/plant bad tbe 

hlgbeei her1tabWty of 99.80~ wbloh vaa olosely 
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followed b7 yleld/pl.t (99.14'~) and vltam1n C ooatmt. 

(99.6,~t). lbe lowest Mrlt.abUlt.7 was .ln eeeo/tl'U1t 

(4'.37~). GeeUo~ ... t1JDat.e4 _ per oeD' ot 

mean was t0un4 to be blp .. , tor yield/plan' (81.9';~) 

followed 'b7 vitamin a GOD'" (70.72~)t tlUlu/plan' 

(64.'~). temale £lowrs/plant (5'.'~) md iron OODt,ent. 

(j1.87n. 1'.be atuq 1Dd1oated t.bat b7 seleotJ.ng t1 ... 

per cent superior and ell,. plante from the aftllable 

populoadon ylel4 ooald be J.mproftd upto 81.9'" 0"1" 

the baae _aD. H1gb. variabl1.1t,7 uaoo1a'kd with biBb. 

bert t.abUi t7 reeul tina in b1gb expected a-et10 adWDOe 

vas obaeJ"ftd tor 71e14, n'.ln 0 oantent. tru1t.a/plant. 

teaale flown/pl.-". 1roa oont_, and. pboa,phon. 

OOft\8I'lt.. The berlUbl11'7 .. "lIIat •• were oba.rw4 to 

be higher tor da.Y8 t.o openhag of t.he {"iret female 

flower, per o_t. ot teraale 1"lowera, S1rth ot trW. 1. 

and 100-ee8<1 velght. but the genet.l0 ga1D wee obeene4 

low due to low 8. Uraate of 'VU"1ab1l1 t7 for the aboft 

oharaote1"8. Seecla/tzouJ.t bad 0Ill7 • low .. uaat.e ot 

genetio ga1a reeul tJ.Dg troa low ber1 \abU1 \7 .at..1Jlat.. 

and low ftr1ab1l1ty. 

Joeeph (1978) atu4J.ecl in 4et.a1l the ber1tablllty 

aDd expeo'kd genetio a4ftDoe tor 21 oharaoters 1D IID._ 
gourd. Herlt.abJ.llt.,. in 'tbe broad ..... V88 tOlmd \0 
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be qul \e high rOI" •• t. or ~ Obaraotera. Lengib 

ot tbe trul.t bad tbe bigbee, ber1~1l1ty ot 99.19~ 

wbloh wu 0108817 followed b7 girth ot .trW. t (98.601) 

and Y1tam.1D a oontent (97.;9'(>. Ylel4/plant bad 

ooaparat.J.ft17 a low eet.1aate of herit.ab1l1~ (45.9~). 

!be 10,,"' berit.abJ.11ty e.tJaat.e 1188 reoorded for 

truit.a/plant (21.20~). 111g.baet genet.io a4vanoe as 

j)4tr per Galt or mean vaa ob8U'ftd tor uh oont.ent 

(56.9~) followed by oru4e protein oontent (55.52-;>. 

phoapborua OOI1t.aDt (55.12~). tamale fiowers/plant. 

(47.62~). rru1t weight (46.77~) aM nt8Jft1n C OOIltent 

( 41. 39 ~~). The expect.ed ganeUo advance as per oent 

of aean waa 4'5.66 for tru1t 71eld. 1he obaraotera, 

aah oontent. orude prot.e1nt pbo.pbonJII oontent, 

female flovera/plant.. weight of 1ndlV1dual. trW. t a.nd 

Y1tam1n a oontent bad higher e.Uraat.e of genet.io 

adftftOe reaul t1D3 trom h1gber •• tJ.IIatee ot her! tab!l! t,. 
and variabilit7. 

KbaDna U. 11... (1969) worud out uten t or 

oorrelaUon betwe8ll T.5.3. and "I'1t.amln () oontent. in 

10 .ariat1 .. of watenael.on. 'lbe7 obeerftd poei tift 

aDd a1p1110ant oorrelation (r • 0.84) beiween Z.3.S. 
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oon\en' and vi\atltD 0 00A~8Ilt. T1kka 11 .... , (1974) 

reported that 7ieJ.d wu poalt.J .... 17 oor.related wlth 

main ahoot. len.gth. mabel" of primary laterals, 

nUllber ot da.ys to first female nower opening and 

average fruit welgb.t 1n 10 ftrlet-lee o'l watermelon. 

Oar1801'1 (1962) reporie4 that lengt.h ot f'ruJ. t 

was poait1'Nl7 oo.rrelat.ed \/it.h aftrage fruit weight. 

In O1lOUl1Iber. Large fru.1ted "tarl.t.les were generally 

obeerved to l'lan poorer truJ.t eet. t.ban tboae w1th 

_all fruits. Molooojedoft (1962) reported that the 

oorrela.tion bet.ween trW. t 71814 (we1gb.t and number) 

aDd the proporUon of -.rket.able trut te were poe1 ~1 VII 

and eign1tio8ll t, in ouoUJIber. Ra,.' ao (1975) obaerwd 

that tb8 piatillat.e flowere/plant W88 poeltl9817 

oorrelated, pMIaotnloally aDd geIIO~p1oallY't wl th fru1 t. 

number bIl't negatively with b"Ilit we18h\. 18D8th and 

trul t. .et 11'1 OU01aber. lb.e oOOUl'T8llOe ot p.t.st111ate 

flowers 011 the JI8J.D steaa 'W88 al.ao found to be negatl wly 

oorrela'tted with total fruit 71eldt mabel" of fruita • 

.tru.t. t weight and fruJ. t lengV1. No Oreign t !1 .... t ( 1978) 

reported b.t.gbl.y e1gn1t1oant oorrelation bet.ween t.o~ 

oa:rbobl4rate OOD08Iltration &ad rec1utoJ.rlB sugar oont.en\ 

(I' • 0.97) in plokl1Dg ouo'taber. 1'11. reducing sugar 
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~3 (197;) reponed tha\ eeed8/pod. pod 

weight 8114 pocl length were 81aa1tloanUy aDd poalt.l'Nl7 
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oorrelated wl t,h yleld/plant in rlc1ge gounl'Wta ag\lA,(t;. ['oa. ~ 

Panwar 11 Mo.. (1977) obeerted signifioant poei "i ... 

oorrelat.ion between. yield and tru.1 WI/plant and a1~tloaat, 

negatift 88sooJ.at,lon betwe_ yield aDd 4qs to flower aDd 

age ot the edible trW. t 111 40 arieties ot eponge gour4. 

801m an4 Anc1reva (19 '39) obaerve4 poel tl va 

oorrelation between fruit di8llet.er aad nesh th1oJ1'l.ut ... 

tru1 t 41lJ118ter and oavi t1' aue 111 IN81aae1on. riley 

reported that •• 18Otion tor •• all o8Y1 ty alze alOl'Ul would 

lead to reduoed. .t:ru.1t slae aDd. neah t.b.1OkDeae. LuciUe 11 iW.. •• 

(1939) to'l1lld !Ugh po.itl.,.. oorrelat,ion between retractlve 

index. IlL aeuure ot total aoluble aollda. BIl4 v1tarain C 

oontent 1n 16 Amer10GD varleU •• o~ ::t.kJlelon. Kb.arma 

11 1.\... (1969) also obeernd a.1gDJ.tloct poe! tl ve 

correlation (I' • 0.05) between total soluble BOUda and 

vttam.n. 0 oontent in muakmelon -.art.t.lea. ~ 

(1976) reported 81gnJ.t1ormt po.tUft correlation ot truit 

weight with diameter, size. and flesh thiomeaa ot fruit, 

aDd bloes. aoar with bot,h alae and nesh tJUo1cnesa 1n 
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.l8IaIeloa. Sl •• of trul' oaftt.7 hIId po.lt.l" 888001a\101l 

wl ttl .tra1 t dl_ter but. had ao relat.101l w1 th nub 

tblotD.... Soluble aol14 oontrent was negatlve17 

correlat.ed w1t.h fruit. we1gbt aDd ••• tte/tru.1t. Dalg1t 

Slngb. and Nandpurl (1978) obaerwe4 t.hat claya 1;0 fruit 

maturity vas poaiU""17 oorrelated with dqa to Opening 

of t1rat temale nower, t.otal. soluble solids, frt11 t 

welgnt, and total yield/plant in aualalelon. 

Pn-otrp1oal.ly, ;.S.3. oontrent, &bOwed aignif10ant 

poe! 1',1.,. oorrelatJ.on wlib tNlt weigh' aDd trot,al ylelcl/ 

plant. nut l'rult wei8bt. vaa po.i1',l~ oorrel.aw4 wl~ 

neah t.bJ.oJaleee 8Ild total. 71el4/plant. :;"leah til1ome88 

Wall poaltival7 C)\)rrelated~;lt.h tot,al 7ie14 both at 

genotypio aDd pbaDOt,7Plo l.~l •• 

Sl"1vutava and Srivaat.aft (1976) reported t.bat 

tbegaftotypl0 oorrelation ooeffioients were higher 

\hc\ phenotypl0 oorrelation ooet1'lo1ante aDlOD8 cUtterent 

pain ot obuaotera in bl t. t.er gourd4 Fnd t yield/pl.an' 

v.. round. poai \i valy a&eooiat.ed 'Wi tb female flowerel 

plant (: • 0.87), fruit,s/plant (rg • 0.86) and lateral 
l, 

branobea/p18l1t (r g • o. :)9). Female flowers and lat,eral 

branobea/plaftt were found p081tlvely &asooiated with 

:fruita/plant. Days t.o f1rst female fiover opening "'M 



obeene4 negatlwlJ oorrelat.e4 w1'Ul trulta/plaDt 

and t_al. tlovel'8/ .pl_~ lnl't poe! t,1 ftl7 w1 t.h tru.1 t 

we1ght. Pru.1t velght bad a.esaUft g-.otypio 

in a 4etailed 8 tu.tb" on b1 t tu gour4 tound that 

pQ8IlOtypio and g8IIOt7Plo oorrelaUou tor 8Dl pair 

ot Oharaotere were ot comparable 1I8&1111'.u.de. Y1el4/ 

plant V88 b1gbly oorrelated v1 til length ot main Y1ne. 

welght. or tru.1 t., length of tru1 t.. b'uJ. t.a/plon t. 

tamale nO'Were/plant. BD4 pri.IIIarT l)ranoilee/plant. 

Oharaottere exbJ.bl ting signifioant aaaooiatlon with 

yield/plant. had &bowed high genotypI0 sad phenOtyp10 

int.eroorrelaUon aaong th .... l.,.. Vh10h indioated 

that prJ,1IIU'y branches/plant., length of main vine, 

female fioHe!"S/pl911t, trW. ta/plant. tru.1 t weigL}t and 

truJ. t length oould be s1mul taneoual7 lIIlpl"Oftd 1n 

bitter gourd. 

Joae,Pb (1978) alao obeeriM hlgber Taluee ot 

genot7Pl0 oorrelatJ.on ooettlu1en. ta than the 

oorreapond1nC phenotypic 'falun aong t.b.e oharaote1"8 

he studied in snake gourd. b'ru.1\ 71eld was highly 

u8oolated""lth pr1ma.ry branobee/plant <rg • 0.82), 

dap to opMlng ot t:.he tlret temale fiower <rg • 0.75), 
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awrag. welgbt ot t.ru1\ (rg • 0.77), length of fru1t 

(rg • 0.16). d8l'8 to t1nt, t.-.le tlover ant.b8sia 

(rg • 0.15) and girth ot tJ"u1t (rg • 0.68). rae 

blOObe111oal. t.ra1 ,. 414 not ab.Ov aD:I e1gn1tlo8llt 

1ntel"OorrelatJ.on. r.rballbQra~ litl •• (1978) reported 

slgn1tioant positive oorrelat,ion. between truJ.t length 

and weight of tru1t (r • O.67). Negat1w 'but non

a1gD1tloan' correlat.ions ex1eted between girth and 

velgnt ot fru1t (r • -0.14). '!.h.8 ueool8,t.lon between 

length ot tru1 t aDd girt.h ot trW. t 'W'I&8 nagat1 va and 

81fpl1tloant (r • -0.6;). 

D. W'0tMt4oa RD A.i,reglr M4 iAMreot .lEsu ot 
oharaot.er gOllll9RMts 9D "'WII qhtra9\era 

1'1ltka S!1 ..... (1974) eaplopd path oo.tf'loic'tt 

analysis in watermelon to t1n4 out, tJle dlreot and 

1ndireot .Ueat. ot yJ.el.4 oo~t.e on tru1t. yield/plant. 

Day. to first temale nower 8Ilt.heal. aDd average trul t 

weight were observed to have tM highest direct, e.tteot 

on y1eld. 

;1rift8tava and Srivastava (1976) reponed t,hat 

rel1al.e n01.-ra/plant had the maxlma direot .trect on 

yield (2.75) followed by f'r.l1t.a/plant (0.90) and la'teral 

branobee/plant (0.89) in bitter gourd. The indirect 
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etteots of ot.her ohanotera t.owarda 71814 were ma1nlJ' 

t1lrOi.i6h la.teral branohee/plant., rru1~a/plant and 

temale nowers/plant. f'rui \3/p1811\ also bad high 

J.nd1reot oontribut1on wwanls y1eld thrOugh weight 

ot frui t. '\amaohandran (197B) obaerved tilat. fru1 't 

we!i;tn.. trW. tal plant and lengt.h or main v1ne had high 

pGalt.ive dl1.'ftOt ef'teo't.s on yield ().:;:>, 0.40, 0.,0 

r8ap8otlval),). }'Timary branollee/plan' • .f'em3le 

flowers/plant and fruit lengt,h were touncl t.O have 

n;..:gat.1ve direot efteots on truJ.t y1el4. 

Joseph (1978) utilized path ooatf1oient analyal. 

to find O'tlt d1.reot and ind1rect etteots ot oomponent. 

on frJ.1 t yield in a. olosed Byetem ot'IOalllt. and etfect" 

.factors. Weight of individual tr.ut, fruit girt...1j" 

tr.ll tB/pltm.t and node o:t whloh tb.e tirst temale 11Q\"er 

a.ppeared ha..1 hl'W. direot e.rtecta Oft tru.1 t yield. .i.be 

path e.n.a.1yo18 ot tr.:t1 ts/plent and .1 t.a oomponent.s 

indioated that female no\;,"Sra/plant exerted IIOderat-e 

poei ti" direot etteo's on trui:ia/plant and "hereby on 

y1eld. Among t.1te d1tferent OODlpotlents or wei6ht of 

individual f'r--l1t, girth of tru1~ exerted the maxtaua 

(""2 
( .. 

d1reot etfeot .followd by 1()()-eeed weight. He oonolude4 

that weight of indIvidual tl"Ui t. girth ot tru1 t,truJ. ta/planf, 



aDd l104e at wblob tirst .female tlover a.ppeare4 were the 

BlOat 1Japortant o.baraotel"ll OGIltribu:t1D8 to 11eld in 

anak.e gourd. 

No information 18 avallable 1D. pwapld..n 011 ,-1814 

arul yield. oontributing obaraoteftJ. length of ma1n v1De 

and 1\8 ooaponefttB. we1ght ot tirat aature fruit an4 ita 

o_ponente and oarotene oontent and other chemical 

OQD8t.ltuents. 

~. illl21'!lVd.\pn em A1I'to," 1WsL\1AQX 2t IMtoUOJl 
t.hrgpt4l UtoE'I'PIP!, t'mU,. our ,'WgAt 
IIltg'1. or nAt=J!ma 

No \;~rJt soems to have been done in Ouou.rb11'.8 to 

estimate tile eftlo1enoy or selection through 41aor1ld.naat 

function over st.raight seleotion tor complex ollaraot.era. 

Hamaohandran (1g'liJ) at. tempted oems tellat.10A at 

b1t.ter b'"Ourd genotypes t.b.rough metro&l7ph:s. He alao 

stud1ed genetio divergenoe usl~ Mabalonobla D2 stat1st10 

tor 81gnt quantitativa obaraotera. pr1mary branohea/plant. 

lenst-h ot IIa1D vine, da¥8 to opening ot the first temale 

flower. 1'em.ale nowel'S/plant. trW. to/plant., weight ot 

1nd1 T1dual. truJ. t, lengtJi of .t'ru! t and yield! plant.. Xb.e 

2, 1'.71>88 diftered s1gnU'ioanUy :Cor t.be 0bara01tera be 



etudle4 and .... re grouped lnto 10 olusters baaed 

on the uaagnl t.u48 ot D2 values. Conalderable 

diftN! '7 wi tJU.n aDd bet.ween olwttera were no ted. 

Ledgtb. of lI8iD v.t.rae, trW. te/plant, we1gnt oZ 

1ndl'¥'1dual tru1't. and yield/plant "ere t,lle J.JIJ)Ortant 

factora oontributing to di?8r88noe. 

Joseph (1978) ut1liSed metroglJpila too group 

snake gourd genotypes into di8t1not groupe .. ,b1oh 

are 811&11ar w1 c.h1Il grou,ps aDd d1 .. 1J&1l.ar between 



rvlA TERIALS AND METHODS 



'!'he ?reaent stud1 .. were oODduoted during 

1918-79 (·)Otober-Pebruary) at tbe Ina\ruoUonal 

PaI'm o~ t.be College ot Ilonloultu.re, Kerala 

Agr1ou1 t.Uft]. TJ:l1 ven1 \1. Ve11anl kka.... DUe 

station is locat..d .\ an alt.1tude ot 2' _trea 

above M.3.L. and 18 aituated be~_ 10·.,2" N. 

1.\1 tulle and 76 ·,6" E. 101181 tjude. Geognpbloa117 

1t talla in the hutald tl"Oploal ollmat10 BOD •• 

The .. uZ"Ologloal da\a tor tQe aeuon under 

~r1men'.tlon U'8 pres.ted 111. Appendlx-1. 

1'be eXp8rlma'ltal. .. ter1al8 oonslated ot 18 

pumpk1n genoty pea oollecte4 hom d1tfereDt pane 

of 4erala state and malntatnad in \be dep&I"tmeJR 

of Jlerloul tun, CoUege of Hortloul ture, Kerala 
1 

Agrloul tUl'Bl t1o.1vwel ty. 1be geno~ypea wen 

d1ft.... in tbelr genetio make uP- 'lbe 8011.ro8 8D4 

morpbolog1oal duor1pUon of tbe genotypes are 

presented 1ft fable 3.1. 



fabl.e .,.1. ;ouroe and morpbologloal deaorlpU,on or 18 pual*J.D. genot.J'P88 
_ ........ ~ __ ••••••••• _ ...... __ ... __ • __ ............ __ •• • _______ ...-~ _________ •••••• r • _____ ._~--- ..... __ 

(:1. .. ot 
coUeoUon 

V1gour ot 
\be plant 

?NMDOe of 
;.;bi \e 8 £lOb 
em t.he 
1e .... 

... ,.. ..... -.. ~-- -- .... ....- .....• -. . --_ .. -..... 
Shape S1ze Colour of ::'urrow 

1mma'tun 
.trul.' ........... ~ .. _______ .. _____ I._ ... _____ • ____ ~ ____ .••.•. II 1 .• -' __ . _____ ..... __ .. __ .... ~_ ... _______ ................ ._.~ 

~ . 
cr.M~ 1 ?algba' Vigorous Pree_' Oon1oal l..rgCI G-reen Deep 
C." .2 Trlchn.r ~J888 Present. :1.a:' ~'~ed1 ... Gnen .Deep 

v1gol'OUS roUD4 

o. t~." ~ Lese present lbun4 Med11.. ill'" Sballov 
ngoJ'OWl 

0.".4 Trlchur ~b:l.J"&tel.y Present Plat Medium Grea Sballow 
vigorous round witb 

wb.1te 
pat.obea 

C.~'~.j 'rrlohur P.foderat.ely Prea._ Pla:' Mec111a ·}n_ Shallow 
~ roual 

a.H.6 Trichttr Modera\elJ' ?reaeIl' Ro'nd Mad1_ Green 3nal.low 
Yigol'OU8 

o. '~.1 l'bJ1.pn.yar Molerate17 Present Round MedIum Gre_ Saallav 
vigorous 

o. '~.B 'Palgbat Vlgoaua Absent Long "'mall. ., ;.:h1te Sballov 
oval 

O.'~.9 1'rlobur i'foderaLely ;?re8en\ nat :1841\'11 (treeD .ileep 
vigorous round 

" .. 10 "" .. '::. Thr1pnqar ~to deft t.e17 Present Pla.t 131.:!" 
~;) 

,;ll1te Shallow 
Y1goJ"OUB 

.---..-.................................... -........ ~--- .... ~~~ ........... ~ ... -~ ..... ~ ....... ...--.....----............... -.. -................... ~ ............. .-.-..-- ... -



l'able '.1. 00nt4. 
- ..... ~- ........ --_ •• _ .... _ ...... ~~_ •• __ ._ • ...... .......-.~ ... •• I ••••• _._ •• ___ ... __ .......... _ ....... _ .......... _......-.-. __ .. ______ •••• 

A.oo.No. ?laoe o~ 
oolleot,lOJ'l 

Vigour of 
tbe plant 

?reaanoe of 
wblM 8i.01.8 
on tobe 
113'" 

Colour of ?\4rrow 
1.:amat.ure 
f'l"U.1t 

--~-......................... ...------............ -.---.... -.--.... ~ .... ----... ---..... -.. -.. -.. ....--...... ---.. _--.- ................... .-_-_ .... 
C.~1.11 i'rloh'l.tr \bderat,el.y ?reSeDt. rAng BiS Green SballCIII 

VigOI'OWI oval 
,.. 

·.12 Cannanon Leea ::Te88J1t, IPJ.at. '~.ed1U11 Green Sllallow v. 
rigorous round 

c. '.1, fri 00: 1J" Vlgol'O'U8 ':resent nat, BJ.g Green ~ba1.1CIII 
l"OUD4 

o. '.14 Triollil.Z" Vig;,>roua 'Teaent. '7iound lUg GNeD Shallow 

'. :.15 Ca,(lllanore :J888 Presen' ?lat, SaLl Gns Sballov "'. 
vigo:roue round 

0.":.16 ~lout, '-bdera'teq ?resent 'flIal Me41'\. Gnen. 
Y1g01"OQ8 

" '.1 11 . '. l"rlo~lUZ' V'igoZ'0U8 Presen.t. !to ;:n4 f..arg8 Grec SballQ.; 

0.'1.18 Cal.~ !'1ode .... t.el7 Abaen.t Ho:md Small ':ib1'te Sballow 
'YigoZ'0U8 

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



Xbe 18 pumpkin genoty'pes vere grown in B 

random1aed blOOk des1gn. wl ttl ~ rep11oations. 

There were t.bree planu/genot.ype/repUoat.lon. 

lbe .paoing adopt.ed was 1.5 11 betweeD plaata aD4 

4f1dVl ot each blook was kept. at. a m. 

lbI"ee eee4a were SOVl'l In each p1 t. and onl.:1 

on. plant. vas "t.alned an .. 'tblDn1Dg. Dur1Dg \be 

oropp1ng per10d ftrioua cult.ural operat.lona and 

prop!Q'laot.10 plant, prot.eo'lOG aaaaurae wen adopt.ed 

.. reooanended by the hrala Agrloul t.un.l ih1 vent t.,. 

(Anon. 1918). 

111e enUre ,populaUOIl W88 ooDll14ered tor 'uhW 

observations aDd t.he .. rap ot eaoh 'ne 1n esoh 

replloaUon vas taken tor 1\J.nber aDalJ'81a. 'lbe 

quanUtat.lft and qual1t. .. "1". obarao\era 8t.u41ed were 

as tOUO,.,.1 

1. fAElAP'" 

a. ! __ to f1rst 1'.".1, nower an~s1 •• 

b. 0a7B to t!rat male flower antbe81a. 



o. Node at wl110h 'Ul8 f1rat. temale flower appeared. 

d. Node e:t wbiob. VIa ftnt .truJ:' i8 ret.aJ.ne4. 

2. 'Me,,",," _"D . 

.w TAm.gt.h of ma.1n v1De (m) 

b. Nodes on main vine. 

o. 'rlmar)" branches/plant.. 

d. ",'l11ok branobee/plaat. Brano.bea having a 

diameter ot 10 Il'II or more were arb1 tnr11y t1xed .. 

tn10lt branob ... 

e. Int.emodal. leugt,h (om). rJ8!l!Jt.h ot 6th• 7i.b.. 8tb • 

g\b an4 10t.h internodes were measured and averaged. 

t. Int.modal olroumtvenoe (om). Ciroumf'eranoe 

of 6th, 7t.b, ath, gV1,an4 10th 1I1t.emodee were meeaure4 

and 3nraged. 

g. T,sa'fU/plan'. 

h. T;eat area/plaut. (112 ). The 'paper weli;ht _1I.(1Od' 

W88 used to measun ~ leaf ana. XeD leavee wen 

pluoked randomly from .soh plant an4 o1l'01Dtereno .. 

ot these ten leawa were aarked on unJ.fol'Q]..,. welgb.1ng 

paper using 1nk. lbe paper equ1ftlent to tJle area 

of laawa vu out and weighed. l'he area ot ?&pOl" for 

UIl.1 t g'ram, veif;ht was in! \1 all,. determ1ned and tberl 



the total leat ana/pla't V88 oaloulawd b7 mulftiply1aB 

t.ile aean area ot one leat w1'Ul 'the number of 1 ..... / 

plarn. 

.,. ~).oW!l: lAd tr4\ gq,mMa • 
&. '1ale nowera/plant. 

b. ?ema.le flowers/ iJlaDt. 

c. ""~er oent. of fe:.naJ.e fiowere. 

d. 'verage trW. t we1{;h' (kg). 

e. Jelgbt ot first mature truit (kg). 

t. :'r-ats/plan1. 

g. >Jar cent of fru1' !Jet_ 

b. i'::ll'01l1Dferenoe of hull (om). 

1. Len.l.Jth ot fruit (om). 

3. !~t i.1bape index. Tb1s was oaLoulated as 

t.be ratio ot fruJ. t leDgth t.o tJ"l.li t cU_etar. 

k.. l"leah tb1omes8 ( om) • 

1. 3eeda/tru.1t. 

m. 100_84 weight (g). 

n. l!Tu1t y1eld/plant (q) 

4. "'W1t.A\a:D SJAmptren gt tml\· 
a. 'rote1n content - Tbe nitrogen. oontent ot \be 

dried fru.1 t flesh was estimated using \he r.f1orokjeldahl 

utbod (A. '.A.Ot 1960). Tbe nit.rogen oontent wee 
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-.ltipl1ed by 6.2, \0 obtain the pro\eln cont.ent aDd 

expnased as per oen' of cb7 weight_ 

b. Pbo8pbol'U8 OOIlt.t - 1'b.1e W88 •• Umated 

ooloriMtrloally ualng t.he ~"'17b40-phoIIphor1o 

yellow oolour met.bOd 111 a1 ulo ao1d .,..t_ 
(Jaolt8On, 197;) and .xpreue4 .. per oat, of dr7 

we1gil't. 

o. Po'tu.i_ oontent. - PotaBalU11l in aD aUquot 

of the triple 8014 extract ot the s.ple was 4eterm1ned 

using tl_ pbotOll8ter (Jaot.eon. 197') aD4 apre_ad 

.. per o_t ot c!17 we1ght. 

d. 0&1.01_ oontent - Per oeni of oalolua 1n the 

4r1ed a.pl_ waa eatJaate4 b7 ftrMlle Utratlon Mt.bo4 

(J aokaon. 197., ) • 

e. Tot.al soluble soUd. (T.S.S) - 'lhe ..: .:;.8. 

oonien' ot the tnUt vaa ee,_t.a 1»7 using Ablte 

retraotoaeter. 

t. Oarotene content - 1be oaro\eDe OO1'lteat of 

dried sample V88 eat1mate4 .'ft« a,.t.rophot.oaeter 

atter enra.otJng 'the oaJlOiene wl \b. vater aaturated 

n-bu.'71 eloho!»l (A.O.A.C, 1960) and expressed as 

per oent of d17 we~Jhi. 

'l'he truJ.' o.ba.raO\era v.t.a.. olJ'Q18terenoe of 

tru1 tt length of frul t, truJ." Shape 1ncIa. neaA 
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th.iokneoe, seeda/tr;lt, 10o-seed weight, and the 

qual! ta.t! va oharacters Yiz.. !Jrotein oontent, 

phoapho~~ content, po\aaalum content. oaloium 

content. total soluble solida and oarotene oontent 

w~re recor1ed/e~tlmated tra. the tiret mature frJ!t. 

zne details of tne statlstloal analysis followed 

1n. the present experloen' an as follow. 

1. ;JAAl..:i.I,i.g ~! 'ViJJ:.t:~. 

32 

3efora prooeedil'lJ wlt.ll the detailed et.atiatlcal 

analysis of the plant onarao'.rs, the dat.a were analysed 

tor \ae analysis or variance ae desoribed by Oatl. (1956) 

tor a rwldomised block desLgn. '!he model ut1l1.ed tn 

the analysis ot ~l1a design is. 

1 • 1, •••.••••• 3 
3 • 1, •••••••• 18 

','here, Y 1 j -'erformanoe ot j th genotype in i t,b. bloo1t; 

f • general mean. 

bi • true J~i.feot ot 1 ~ bloc1t. 

1.3 • true efi'eot. of 3t.h genotype and 

e1j: rand.osu eI';-or. 

Restriotions are t_t .. o. z __ j 

i IS 1 j • 1 



Tbe 80\~ break up ot tJ1e \0\&1 '9"&rilUlOe lnw 

Yarianoee due to re ;·Uoat.101'18) ,enoty pes and error 

and their expeotatlou are gJ.yen in Table 3.2. 

1. ~:I\l,Mt.loR gf DrIMll! \I •. WiSib1.,,,, M4 

gme\10 MDltI. 

Variability ex10Ung in t.he tr'ut yi~ld and 

y1eld oontribut.ing obaraote.... length ot w.n vine 

and 1 t.8 oont.r1bu:t1ng OOII,.onents, we1gbt, o~ t1rat. 

_t.-ure tru1t. and it. poss1ble OOIIpODente and carotene 

oon"_t and otber ohem1oal oorwt,i t.uenta were eetlm.at.e4 

as augge8ted by B~ U't.OD (1952). l'b.e !or.:aulae used in 

the •• U.tlan ot ftr1&bl11 tJ' at. genoty vio, pbenot.l'p1o 

and eDY1rorJment.al leftltJ an glwn below. 

a. Geno\yp10 ooett101_t of ftJ"latlon (g.o.,,) • 

b. ::benotyplc eoettiot.ent of va.riat.ion (p.o.,,) • 

tl¥lJ¥!ti21R a\MdN1Je~\lga_ x 100 
Mean 0 the charao er stUdY 

o. r.nTtronmental ooettiolant of variatIon (o.v) • 

d. SkDdarcl error ot m.ean • 

"Ayil"OJM!A\&l ItelllAMli genAjio.a 
O;-LlOber or re ,:;lloatlona) y 
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l'able ".2. Anal.ysisot '9'B1"iance and OO'9'aI'ianoe of iUe deelgn .. ...-.~...--------..• -- -_ .. _-----_ ..... -..... ------ ..... _--_ ... ---..... _--_ ................. ...--..-. ............ .."......-.-
30urcea ot 
variation d.t. ... _ ....... _-. ............... .._.. ....... __ .-._ ........... ___ ••• ___ J • • __ .. ..........,~ ... 1 If .. ___ ... ~ .......... 

Variance analysis Ct")varianoe analysis 

.. ~ .......... -.... ...-~ .... ~ ..... ..., .. -...... ----.......... --.... --....,--- .... ......-~....,........ ......... -----------.--.-..-. ..... _ . .. --_ .. _ .... _---
l'ot.al 

Jct~en 
re .JlloaUona 

1let.ween 
genotypes 

.J' 
2 

17 

),1
1 

M2 'Irror 
'9aI'1..,. • 
~aber o~ 
Nillloaf,ioaa 
x geno~plo 
Y&f'1anoe 

Error oovar1anoe • 
number ot 
repl.1oaUoD8 Z 
genotypio 
OO'ftrlanc. 



rile above eatJ.Mt. •• - genotYcJl0. phenoty.10 an4 

environmental at.andarcl 4..n.at1oDS - were obt.a1ned by 

solving t.he followIng equations from the res~aotlve 

analysis ot variance table tor difterent oba.l"aOtel"8. 

~ • r.'..rror variaaoe 

M2 • ~;rror varlaao. • number or re pUoat.iona s 

genot.ypic vaJ;'lanoe. 

Genoty pic ftrianoe • "? - M" 
rh.mib;~r ot replloa,tlona 

I'tlenoty;,;10 y nanoe • Genotypio ftl'ianoe • fl'..rror 

vari8DOe. 

e. : Ieri tabill ty - Heri tabl11 "7 1D the broad sense 

was esUmat.ed by the tol'lllUla 8Ug;icsted by Burton. and 

.evane (1<)5'). 

f. ~eoted genetio a4'nnoe - The expected genetl0 

adftDOe ot the &ftilabU ~_ at. 5' lnteaa1\7 

ot 881eotion was caloulated using t.he formulae 

augges ted by TAlSh' (1949) and JobDson !1 Al.. t (19:>5) 

35 

usiDt:; the constant t l' Be 2.06 .. giyen by Allard (1960). 

GA • 112 x cp x 1 \libera, 

up reters to pbtnot7Plo at.andar4 deviation I8'Jd 

t l' t.o int.enel t,7 of seleot1<m.. 
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'. T<'.~'M"sm 2t ARmllU9,h 
Oorrelatlon be'ween yield and 1ts oom~~8. 

length ot taa1n TiM a1'1d 1\. o01lponen"t.. waigh' ot 

f1rst matUN tru1t. and i ,. oOllponent., and oarot.eae 

oont,ent. and ot.ber on-loal ooaeUiu.ent.. were oa1.oulat.e4 

at genotypl0 aDd pbenot.ypJ.8 lna1. as gl ... b7 Searle (1961). 

a. GenoiY'pio oornla\loa between obaraOt.el"8 lC an4 ., 

r I g). OOvg(g) 

xy' - " (Yar.x*'> • Var.y(g) 

b.Phenot.ypl0 oorre1at,lon bet,wee:n oharaOt.era x and 7 

aov. (p) r (p). ______ ~ ________ ~ 

XJ (Var.x(~) • var_y(p)f 

Where, cov»;1(S>' OoVXJ'(p), deno\e genotYI-ll0 and 

phenot7P10 oowrlano •• respeoU_~ between oharaOt,el'8 

x and 7- Tar.x(g), Var .... (p) deno" genotl'p1o and 

pbenot'ypl0 wrlanoee tor obu'ao\er 'x' and var_",g) an4 

var.,,(p) denote genotyp10 and pbeDot7Pio variances 

reeflElOtl'f8ly tor oharaohr 'y'. 1"118 phenotypio 

oonela\lon ooetf'lo1erlU were " .. ted tor 8ign1tloaraoe. 

4. t>aV1 IOIWI'''' 1M} XlU-
Frul t, yield was oonaldered as t.he etleot tactor 

in a olosed aystea ot "oauae and atleot" variable., 



the oaueal TaZ'lahlea being 4a\Y'. t,o flrst teaale flow er 

_'beele, dap 'to tin" mal- flower an\he81a. le ngtb ot 

maln '9'1ne, taale tloven/pla'Dt, ~ truJ.t walgbt. 

we1gh' of tint _tun tru.1, and truita/plan'tt. 

The leugt.h ot .tn 'riM vaa oonsldered aa \be etteot 

taowr 1n a aJJaUar olo •• d aye\em ot "oauae and etfeot" 

'9Brlabl •• t tbe oauaal. ft1'iabl •• being 'be nodo at wb10h 

tirst female flower appeued, node at. whioh tinn tru1 t 

18 reta1necl, nodes on ma1n TiDe, primary branchee/plant.. 

thick branoh .. /pla:t., 1ntemodal lugtb.. internodal 

oirouratenmo .. leaft8/plant m4 leaf area/plant. 

The weigbt ot tirst _tun tru.1t was oonsldered 

.. the eftect taowr 1n a a.1m1lar olOHd system of 

"oauae and .rteot" nr1abl8.t the oauaal variables 

being olroumtereDOe ot truit, length of truit, f'leah 

thiolm_. aeeda/frui t, 100... we1ght. and oarotene 

oont.'. 

The oarotene oont,ent. vaa &leo oonsidered in a 

81m11ar olosed system ot "oauae ~d .tteot" ftriablea. 

wheN the oauaal 'f'IU'1abl .. a;re \be oontent& ot pl'Ote1l1. 

phosphorus, pot_alum, calo!,.. o&rOMne and total 

801uble aollda ot tru1 t 11:'" 



The e.,tsat.. or d1reot and indlreot etfects tB 

8UOh a olosed ayet_ o~ -.arlables were oaloulated by 

the path ooeffioient anal,.l. aa eugseeted by ~7 

and tu. (1959). me following set of a1aul~U8 

equatIOns were tormed and eol 'ft4 for estlat1ng the 

Yarioua direot and Indlreot etteot.tl. 

r ,y 0 

r2:f • 

r,,. • 

• • • • • • -• • • 

Ply • 1"2 

P27 • r 21 

~l • 1"1 -'" 

P-q + 1'1' P.". • 1'14- P47 •••••••• r 1kP., 
l' + r~ I'.". + 1'"24 1;47 + ••••••• r2lc,Pq "'1" 

.:;) • 1"2 '27 + r,. p 47 + •••••• + r3kP~ "tv 
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rlQr • Pk:r + r k1 ~'1Y'· J'k2 P2; + Fit, P". + •••••• ra(k'" )P(k-1 )7-

when. r ,y to I"Jq denote ooeff101ent or oorrelaUon be'weeD 

1nc1ependent obaI'aotere 1 to Jr. and deperJ4ent oharaour 7-

1"2 t.o I"k(k-1) denot.. 0081'£101811' of oorrelat.ion between. 

all p0881ble oombinations of 1n4ep8D4eDt obaraoMN, ancl 

P 17 toP q denote 4J.reot ettee'. ot obaraoMn 1 t.o .It OIl 

obaraOt.er y. 

me abow equatlou oan be wr1 1; ten 1n a _\ria tON 

.boWl ea. 



A B a 
( 1"'7 ) ( 1 1"12 1"" 1",.······1"1k ) ( P'1 ~ ( ( ( ) ( 
( ) ( 1 1"2' 

) ( ) 
( r27 ) ( 1"24······1"2k ) ( Pzz ) 
( ) ~ ~ ~ ) 
( ) 1 ) 
( r". ) ( r,. ...... I",& ) ( P., ) 
( ) ( ) ( II ) 
( ) -( , ) ( ) 
( 1"41 ) ( .••••• r 4lt ) ( P4,- ) 
( . ) ( • ) ( · ) ( • ) ( • ) ( • ) • • • ( • ) ( • ) ( • ) • • • 
( • ) ( • ) ( • ) • • • ( rq ) ( 1 ) (? ) 

) ( lq) ( ) ( 

The genotYl'io pa\h oo.ttloi8l1'_ were obta1M4 

by replacing the OOr.re8:POl\CU.Dg e18118Dt. in A aDd B 

_trloea by g .. t,910 oorrelat,loa Go.triolente. 

ne~idual factor (?-q) which measures the 

oontribut.ion or rest of tbe obaraatera no t oonsidered 

11\ trb.e oausal so..'leIDe waa obtained _ given below. 

Reeidual taowr (x) t P.,- (1.rr2) t 
2 k 2 It 

where R • f.1 Pl ,. • 2 i';1 P1.J P 31 1"13 

1-.1a3 

1<3 

j. ~at.1MU2A 0' ~,~el:epUoD Apdlqa. 
A 88J"1ee of solect on 1nd1aea vere obtained by 

dlsorlmlnant tunotJ.on anal.ya1s ualng dii'ferellt 

oombinat1on or oom~.Jonent. obaraotere. the oom.poIl8ftt 
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Oharaoters we~ da.'!. to firet, t..:Le fio':.rer an\beal., 

l~n£;t,h of main nne. tb10k branohea/plant, leat areal 

plant. average tr".1' vel,!J'Jlt and nesb thiomeee. 

Theae oharact.ers were selec'te4 bued. on the ralat1" 

magni t.ude of ,,:031 t1 TO dlrcot efteot,a on trtd t yleld/ 

plant. Tba statistical methOd suggested b,y 

Robinson n ..... (19:>1) wu U8e4 tor oonatruoting 

selection ind10 •• and oompu\1nlJ genetio advanoe. 

l'be eet of simultaneous equat,l0D8. aolved to obta1n 

ve!:Jbte in the selection index baae4 on y1eld 8D4 

t.he 1nde penden\ oom£)onea' obarao"" were 

b,t'1 • b2t'2 • b,t'3 •••.••••• bkt'k • byt'7 • g,y 

'1\21 • b2'22 • ·"2' •.......• 'kt 2k • b7'2,y • ga, 

b1 t." • 'b2\'2 + b,t" •••••••• +bkt '5k • byf.-,y • s,y 
• • • • • • • • • • 

B.j'k1 • b~!t2 • b, tK , •••••• +b .. 'ldt + bytlq. 6lq 

where, ~ and ta re;>"8en' phenotyplo Turianoe and. 

oova.rlanoa respect1vely aDd ~ i8 \b.e unknown weipf.. 

8m and Skit are genotyp10 c0ftl"1anoe and yarlanoe 

res ,,)eo lo1 ve17. 
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Genet1. a4ftn0e b,. 4eeor1m1D8llt f'unoUon. 

GA 0» • 1 (£ bit ~)+ 

where, '1' stands tor iniena1ty ot a.leotion when top 

:V; of tbe po ;)111atlon 18 aeleoted (2.06). 

tl(~n~tl0 ad'9'8l'108 by straight •• 1J~tlon tor yield, 

GA (:) • 1._g~ 
(t

Y7
) 
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The relai.l ve sf .floi8l1OJ' of seleoUon tbrOtlgb dl80rlm1nan1; 

tunotion over stralgh:' aeleo\lon waa oalou.lat.ed BB 

aug;-i8st.ed by ;)aroda and .1oab1. (1970). 

"':elatlw efiloienoy over _tralght seleotion • 

. GA (D) - %l un :a: 100 
JA (.3) 

6. AMl.:oU.' 0.( ;nm'\Ag 4lDmRQI t,Ar.gYBA lIeU9i.l.Y. 

a\bqd 

Anderson (1957) propcu.d w.s method to study the 

patte~ ot morpnolosloal variation 1n parente and 

hybrids. In 'he present. study 16 genotypes were analysed 

in a eeplioa,ed "l(ial and tJle measurements on varloua 

oharaoters were reoorded. lrom t.he dat,a lllSan Toablea 

were prepared vbere, each value vaa the mean over 

reilloationa • 

. wo most variable oharacters weJ"e selected, one at 



t.hem was ta1ten along ~ x-axis and t.be otllEtr on \he 

Y -axie. The meana ot, values were plo t. ted agalrlst. 

t.he means of X ftluea tor eoon genotype. A partioular 

geno t,ype vas tJlus npJ'8881lWd by Q glyph on the graph. 

rLlC other on'.J'QO\ere were represented by rB\Is on 

t.be gly j.lh. tile ra.ye tor tbe aame ohar· .>cOter ilcl.ving tb.e 

same . <os! t10n on eaoh glyt-il. 

2he range ot V&~la\1oB 111 eacb onaracter was 

rel,reaented by differen\ l~ ot ~ ie. a genotype 

aavirlg low val'.lf38 tor the obaraoter wUl haVe a eLl8l1er 

r&:I and 80 on. mue \he lengtb. of the ray 19 01 t,ber 

9.ilo1-\, med1um or l:n~; depen41ng on t.he magni tude of 

valu.ea. 
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RESULTS 
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RESUL£S 

,lhe data oolleot,ed trom \he present experiment 

were ata"latloally analysed and the r88111 t5 are presented 

under tile tollow1Dg beads a 

A. GeD8ral analya18 ot varian.o., 8611timai,lon o£ 

varlabl11 1;y, herl '\abUl ty, genetio advanoe. 

oorrelation and pat..b. coeffiolent. analysis 

for y1e14 an4 1'. OORpaDeDt •• 

B. General anal.7Bl. ot 'nriBDOe. eaUmat.lol1 of 

varlabll1 ty. her! \M111 'y. genetio adV81lO8. 

oorrelaUoa aDd p-'h ooett!o1eru, analysi. 

for t.he length ot ma1D Y1ne and it.a oomponent.e. 

c. Ge1'leral anal,1818 of ftl"1anoe. estJ.mat,lon ot 

varlab1l1 t1. her1 t.ab111 1.Y t gene 1110 advanoe, 

oorrelaUon aD4 paUl 008££101_1, analysis 

for t.he veJ.gb.' ot tirat. mat.ure frui t. and ita 

oOJlpOllenw. 

D. General 8.l18l.",i. ot ftZ'isnoe. est.imat.ion of 

variability, herlt,ab1Uty. geft8tio advanoe, 

oorrelation and pat.h ooetticieAt analysis 

tor oarotene oont_t aDd other ob8m1oal 

OOD8tl't.uents. 



~. 118lat.1" ettloiency ot eeleot,iOD \brOugb. 

dlaortmtnant tunotlOD ewer atraigtlt 

.electlon or vloe-veraa. 

:;> _ OOftSteJ.lat,lon ot puap.\dJl paot.7pe8 t.h.rOugb. 

M\rog].ypha • 

A. Gatml 'IMP" It ]'11'1 .. ', Mt..\yt.'\OD 0' 
un.ill •. Qer1\abll..\V ... UP acb,aD9t. 

cmJDlailqg M4 Htdl '"'(lA'''" IRft) !Ill 
,or :dlld QAd 1\8 gomR9MDY 

1. QseI:.M JIPIl.u1• of !Ki .. ,. 

'rh.e part! tloning ot t.o'\al ftl"lanoe into lta three 

ooaponen t8 1n a rardoa1aed 11100& cleal_ ae to up 1ndJ.oa'tecl 

that t.be 1 a ptapJc1n gena '1 pea were alp1.tloantl7 

411'terent. for ,.1814 and lia 10 ooaponent onaraot.ora 

'ris., 48¥8 to firat female flo",.,. aD~818, di\Y8 'to 
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fL".t male flover 8lltu.le. 1eagt.b. ot main vine, male 

!loven/plant., teraale tlowena/J)lant. per oent. ot f'emaJ..e 

floweret average tru1 t. weight, "eight of f 1re to mature 

fruit, fruit.a/plant. and per oent ot tru1t .et (l'ul. 4.1). 

The reeul te abOwe4 that tJuare vant 1Dherent and 

et.aUet.1oally .1pitloant tilt.reno .. amoJlg t.be 

gea.ot.7pee tor all t.be 11 ohan.Ot.era. 



SOUl'OeS ot 
varla'L1on d.!. 

,eplatams 2 

Geaot.ypea 17 

&Tor 34 

~.-..-------.... 

Days to 
flra' 
temale 
tlower 
~is 

1.50 

30.0,·· 
J.98 

0.56 O.4U 

-,s.22** 5.00"· 

1.32 0.32 

... -------~--... ~~-. ... -

27.86 

15799.4'·· 

45.39 

M.S. 

Female i~' of 
tlovaw' temale 
plan, no,... 

0.23 0.17 

'.52 • .,5·",5.00·· 
0.28 0.27 

0.22 

17.5"'-

1.25 

0.04 

10.93·· 

v.53 

:;~ ot 
PruJ. tal tN1t. 
plan' se' 

0.02 3.65 

3.79*· 177.98** 

0.10 16.14 

Fruit. 
yield/ 
plan, 
(kg) 

0.92 

29.09" 

1.19 

-.... -----....-..........-.... ........-,.....-. ........... ........--.... ..... -.......-. ......... -.. -... --.................... ~.......-...........-.---..... ~ ........ .-.--, ... 
•• St,at.1af.loal a1gnltloanoe a' 1~ probabll1V level (p • 0.01) 



2. 1I\1-t.,. 0' J'I£IehUti\X. peri\Ab!llV ID4 QAt\U 
a4'DDA'. 

lbe extent ot var1ab111 ty present. 1n the 18 

pump1dn genotypes wl th 1"8S peet to y1eld cd 1 ts 10 

ooaponent oharaoters vas me8.8'llrGd 1n terma ot range, 

Han an4 ita atMldard error and ooettloienta ot 

ftriatioll at genotypio, pheD.ot.ypl0 and en.,.ll"OD11lent.aJ. 

lewle (fable 4.2). Considerable variat,ion to l' all 

the ohuraot.ers under atudy was obaene4. ...'be range 

tor dQ38 to tint. female fiower an~.la ftriecl from. 

45 ~8 atter .ow1ng in ~~.~. 7to ,7 cta.Ya 111 ,;.'·1. 8. 

lbe lagth of IIa1n .,.1ne ranged tzwa 4.75 m in 0.:1. 15 

to 9.6, m in ;.'1. 8. li'emale tlowJ"8/plmt ranged 

from ·S • ." in o. t"!. 15 to 16.28 1n O.M. S. lhe I"8IIg8 

tor aftrage t~l1t weight ~1.4 tro. 1.21 kg. in 

a.~1. 18 t.o 9.95 kg. in C.~,t. 11. Buabar of fruita/plant 

varIed from 1." in O.M. 10 t.o 5.67 in C.ct. 8. X!le 

range tor fruit y1elcl/plant ... i84 from j.45 kg. in 

oloMly tollowcl C.;i. 17 in yield. w1t.h 15. J8 q./ 

pl_t (Platee 2, , and 4). 

'lbe 1l8X111U11l ftlue of genot1'Pl0 ooef:t101ent ot 

ft1'ial'.ion was ob.eryed tor male tlovara/plat (56.2') 



Range, meart. geDOt.ypl0 (g.0.v.>.pbefto\.JP10 (p.o ..... ) and amrlronmeat.al <e.o.v.) 
ooettlO1en.t.s ot varla\lon. Mrl'tabl11tay on.4 expeot.ad sene'!O advanoe tor 

lle14 and 1'&s oomponen1;e. 

aerl\a- (i.A.as f., 
Mean • d.ia - g.o.v. p.o.v. e.o.v. bl11~1(t) G.A. of meaa 

~~.......-...-.-. --~..--. .. --..--.--.-- -_ ...... _ ... -... -~-........... .......... -...... --. ......... -... -..~ ..................... -... ----.-::---... -~ .. _ . .. -... -~ 
t)i;).ya to t1rat. temale 
flower antbesis 
Df118 to t1ra\ aal.e 
flower an~1a 
Lengt.b 0 t ma1rl 
viM (a) 

Male fiowera/plan.t. 

I'aale tlovara/plaat. 
Per oeat. of fetI&la 
flo .... 
Awrap 1'rtl1\ 
we1gb' (q) 

~'i.ieP' ot first. 
_t.un trul\ (kg) 

Pru1 t.e/plsnt. 
Per Gent. ot 
tru.1 t. ae t. 

Prl11' yield/plant. 

37 .57 - 56.00 

4.75 - 9.6, 
:.)6.2' - 383.67 
,.,., - 16.28 

7.14 !. 0 • ." 18.58 
128.89 ~ '.89 56.2' 

7.49 ~ O.Ja 43.65 

20.22 
56.47 
44.22 

1.97 

2.41 

90.00 

84.45 
99.14 
97.45 

8.20 - 19.40 14.08 ~ 0.30 24.41 24.15 3.69 97.77 

1.85 - 9.95 
1.33 - 5.67 

19.62 - 49.66 
5.45 - 16.10 

7.01 ~ 0.42 35.34 ~.84 10.41 
2.20 ~ 0.17 50.32 52.28 14.55 

92.05 
92.67 

~.5' ~ 2.32 21.90 24.91 11.99 76.91 
11.42 ~ 0.6, 26.99 28.63 9.35 88.84 

6.12 12.19 

6.87 '4.~ 

2.52 '5 • ." 
148.64 115." 

6.65 86.19 

4.89 69.78 
2.20 99.82 

13.28 39.61 
5.98 52.36 



lI'18. 1 llerltabU1t7" upeoted gan.etlo advanoe as 
per oent of .. an. 

1 • ~ to first teaale nower .. \hettie. 

2. ~ to liat, male tlower _theais. 
3. Node at ,.hiGh the £1re' temale fiower appeared. 
4. Node at. which t.be tint trW. t 18 ret.ained. 
j. Length ot aa1n v1rle. 
6. Nodes on ma1n Yin •• 
7. Primary' branohea/plant.. 
8. l'hiOk branobea/plant. 
9. Intemo4al length. 
10. In I;,emodal o1rcN11Lterenoe II 
11. Leawe/plan t.. 
12. Leal area/plant. 1.,. Male nowera/plant. 
14. 7~e novera/plant. 
1:;. Per Gent. of .t~.al. t'lo',Jers. 
16. Ayerage lrui t. weight. 

17. '>ie1.;ht of i'"1rst aature tru1 t. 
18. Fnd t,s/plant. 
19. Per oent of tru1~ •• ~. 
2\). 01roum.f'erenoe of :t:ru.1. t.. 
21. TAngth of fruit. 

22. mu t shape 1ndex. 
23. 1l'.l.eah thio1meas. 

24. Seede/.tru1t. 
2j. 100-..8d weight. 
26. lI'ru1 t y1el.4/plan~. 

27. Protein (~). 
28. Pho.pborua'~!' ) • 
29. Potasalua (t~). 
",0. Calo!,. (t,). 

". !'.~.S. ('D. '2. Ouotane (,,, '). 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 
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FIG'l HERITA81LITY AND EX.PECTED GENE.TIC AOYANCE AS PER.CENTAGE. OF'" MEAN. 
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tollowed b7 trW. ie/plant (50.'2). 1'be lowest. Yalue 

ot genotypio coefficient ot ~iat1on was reoorded 

tor 4fliYs to tirst tema.Le fiower anihesie (6.20). 

The highest. heritability e.timate ot 99.14~ was 

obtained tor male tlovera/plant followed by per oent 

of tamale flowers (97.77~') aDd temale flowers/plant, 

(97.45 'q (Fig.1). lbe lowest. beritabl11 t,. 8at1mate 

ot 76.97~ was noted tor per oent. ot fru1t sat. Fruit. 

yield/plant. bad IIOderate estimate. ot beritabl11ty 

(se.84'\) and variability (g.c.v •• 26.9<3). The ll.1gneat. 

value ot genetio advanoe as per oent ot mean \.Jas 

obaernd tor male tlowers/plant (115.3,) toUo\cJed by 

t.ru1.~e/plant. C;9.(2). lays to tint female nower 

antnaaie reoonted the lowest. •• tlatA ot genet.iO 

advanoe u per oant ot .. an (12.19). j'lr,ut yield/plani 

bad an expeated genetI0 a49B11Oe ot 52.~'7, in "he next 

generatIon ot seleotion ~hen \be lnteaait,y of .eleciian 

Lengt.h ot nudn vine, aftl"'cage tru1 t weight. and 

"eight ot tirst mat.ure tru1t were e1grUtloantly aD4 

positively oorrelu.ted with truJ.t yIeld/plant (rp• 0.47. 
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0.74 and 0.65 r8eP80"1ftl7> Crable 4 • .,). FruJ. t.a/plant 

had nega"iw a88ooiat.loJl w1 t.b. tru1t yield/plant. 

though t,be estlmate ot oorrelatiOll waa not 91b1'l1tlo~mt 

(r
p 

• -0 • .,5). Fema.Le nowera/plaDt. and dr.\va to first. 

temale nover anibe818 ba4 no oorrelatlon w1th fruit 

7ield/plant (rp • -0.03 aD4 0.05 !"e8peot.1ve17). LengtJl 

49 

of ma1n Tine was poel t.l wi, oorrelat,ed w1 toll female 

novara/plant (rp • 0.49). Male f'loven/pl'lI'lt was 

negatlvely oorrelated ",rlltb &Wrap fruit. weigtlt. (rp• -v.49). 

Feaale novers/plant. bad po.iUft oorrelation wltJl nU1llber 

ot fruita/plant (r
iJ 

• 0.,2). Aftrage fruit weight. waa 

poaltlftl.J oorrelawd wltb we1gbt ot tJ..nt _t.ure fruit 

(zap. 0.83) and aegat1vell" oornlawd wlt.h number ot 

truits/plant (rp • -0.76). 

'ibe direot etteo'ta of t.he ooaponent obaracters 

on tru.1 t yield/plant, length ot aaa1Jl nne. weight ot 

tirst mature fruit and oaro\Cle oontent of fruit are 

presented in P1gu.re 2. 

the genotyplo oorrelaUcma 8Jl()llg yield and its 

eight. ooaponernt. onaraotera were part! t.loned int.o 1 t. 

d1fterent componentla. to tln4 out tne direct aDd 1nd1reot 



Table 4.' G8DC,.t,7Plo (r ,,) an4 pbaDo\1Pl0 (r p) oorrela.t1oD8 amona 71814 an4 It.s oollpOD81'l\8 

111 p8pk1ll. 

Pellal. Averaaa 
MaJ.. nowers/.t1"u.1, 
flDwen/ pla.tlt welcb~ 
plant 

.uaya to t1r8'tt 0.64 0.25 0.05 0.29 0.05 
t •• 18 flower (0.62**) (0.24) (0.04) (0.27) (0.05) 
antbea1a 
Day. to first, male or.!'" -o.-~4 0 .. ;6 0.25 .,.) 
flower ant.hea1s (0.51' '''')(-0.42) (0.:54) (0.22) 
Lengt.botma1n 0.19 0.54 0.18 
vine (0.18) (0.49*) (0.14) 
Male flowers/ 0.14 -0.5' 
plaftt (O.15) (-0.49*) 
Pemale flowers/ 
plan~ -0.11 

(-<>.16) 

Awrage fr.u. t 
weJ.Bb.' 
,4e1gb'tt 0 t 
t1rat mature 
trult 

Fra1t.a/plant 

*p • 0.05 *.p • 0.01 

lie1ght, of 
tirat 1I8t
ure r.ru.1t 

-0.02 
(-<>.01) 

0.32 
(0.29) 
0.22 

(v.1S) 

-0.51 
(-0.48* ) 

-0.32 
(-0.30) 

U.97 
(0.8'**) 

0.11 
(0.17) 

-0.0' 
(0.001) 
0 • ." 

(0." ) 

0.71 
(~i.69~" ) 

0.5' 
(0.52*) 
-0.77 

(-0.16*·) 

-0.79 
(-0.7'*4' ) 

Figures- wlt.h1n parant.bea1s 1ndloate pbenotypl0 correlation ooeff'lo1ents. 

0.05 
(0.01) 

0.26 
(0.26) 
0.54 

(0.4.,-) 
-0.29 

(-0.28) 

0.0' 
(0.0,) 
0.80 

(0.74··) 

0.7' 
(0.65·~) 

-0.40 
(-a.'5) 
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oontribution ot oomponent obarac\era 

(l'able 4.4) (?1g • .,). '.me ei~t ooaponent obaraOMl'8 /7// / 5 
alone and in combinations oontr1buted more t.b.arl 78~ 

ot the var1abUity 1ft tru.1t yield/plant. (R2• u.7699). 

Length ot ma1n vine bad the IIaZlmum direot efteot 

( 1.46) on tru.1 t. yield/plant followed b7 average rnu t 
weight (1. '33) • ~.lght of tirst mat.ure tru.i t had a 

negatift direot effect. on fruit yle~d (-0.93) thoi,~ 

the total oorrela~ion ~i~ fruit yie!d was positive 

and 81gn.lf'ioant (r go. Q.73). ibe bighly signifioant. 

poeit.i" oorrelation between. weig.b.t ot £il"St :mature 

fruit. and truit yield resulted tram tJle b.1gh poa!tive 

indireot et1"eota on fruit yield Uu-ougb. a,yerage frul t. 

weight aDd male flowers/plant. lbe nepti" 

oorrelation between fruits/plant. and fruit yield/ 

plant resulted troro~he iUgb negative indiJ.'8Ct 

et feat. ot trui ts/plant on truJ. t 1'1.1d vJ.a. the 

obaraoter avel'a{;e fruit. weJ.&at. (-1.02). Hale flowers/ 

plant. and days t.o first. male fl.ower ant.b.esia bad h.1gb 

negative direot. etfects on 7ield (-1.09 and -1.21 

respeoti vely). 
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table 4.4 .D1reot and 1n4.lreot PDOVP10 etteota ot e1Bh't oollpOnen' 0bara01ers on rruJ.' 
,-1e14 11'1 pqIIp1tln 

.. _.. ___ .... ___ .... _~ .. ~ ..... ~ __ • ___________ ....... ________ ,p II • _____________ ...... ~...._._ 

Days"to DaJa \0 ~e1&b' 
first tir8t Length ot 

Oharaot.er8 r. D1reot fera.::t.le male o~ Male Pemale Awrap t!rat 
g etteot, nower fiover .un novers/ novara/ f'ru1\ _tuN PruJ.ta/ 

_____ . _________ ~~!l~ __ ~~~ __ ~~~_ v~ ____ ~!~~ ___ ~~ ___ ~~t, __ ~~ __ ~~~ 

J).,-. \0 t1rat 
f8llale flower 
aat.hea1s 0.05 0.;4 - -0.71 0.36 -0.05 -0.17 0.06 0.02 0.06 ::r. t.o tint, 

• flower 
_""'810 0.26 -1-.21 0.35 - 0.83 0.48 -0.21 0.34 -o.]() -0.01 

.LeIICth of 

.a1Il YiM 0.54 1.46 0." -<>.68 - -0.21 -o.~ 0.2' -0.20 0.12 
Male 
newers/ 
plant. -0.29 -1.09 0.02 0.54 0.20 -0.08 -0.71 0.48 0.27 
lall8le 
tlowu-s/ 
plant. J.O} -0.59 0.16 -0.44 0.79 -0.15 - -0.2' 0.29 0.20 
Awrap 

0.26 0.10 -0.89 -0 ~,." tru.1, we1gt1t. u. J() 1." 0.0' -0.31 0.58 - .C::;j 

w.ii'bt ot 
tlrat, 118.tu.re 

0.56 0.17 1.28 -0.30 t.ru1\ O.7} -0.9' -0.01 -0.'9 0.32 -
1'n1~/ 
pl,.,:, -0.40 0.)8 0.09 0.0' 0.49 -0.71 -<>." -1.02 J.'" --..._--........ -..... _ ..... -.-. ........... -.--_. --. ............. --~ ........... --.... .............. .-.-.... ..... -~-~~....-..-.-... --.---.-...-... ---~ .... ----... -.... ...... ----... -- , •. 
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PATH DIAGRA\vj INOICATING OIREC, AND INDIRECT EF"r"'"~;:-T··

Or:: THE POSSIBLE COMPoNENTS ON FRUIT YIE:LD/\--'L,A:<~ 
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B. GgeDl .eta!' 2t Dr1M1! •• ".trAOD 0' 
!JY1.ab11l. t.Xt Md'&M1111X' QMtl0 adEP9'. 
oOmlaS:lon m4 RAiJI .':.s.M.' MrHDiI 
for 18JWa!c4 o{ M'R yJ.M aDd 1 if C2!iQSllfD\1 

Obaerva'('lons on l~~ of ma1n vine and 1 ta 

n1.ne oomponen't oharaCters viz.. n04e at whiob the first 

f'e!Ule flower appeared, node at, 'Which the f1rst f1"l..l.1 t 

1s reta1fted, number ot nodes on ma1n "'ine, primary 

branob.es/plant. thiok branches/plant, internodal lengt1l. 

intemodal o1roumterenoe, leaves/plant and leaf area.! 

plant were sub3ected t.o analysl. of Yarlanoe to test 

t.he 81gnitloanoe ot difterenoe. among the genotypes 

in respeot to these polyb~O obaraotem. .!1gt1ly 

signifioant dlftorf moea we::.~e observed atl:)llg :.ne 16 

puIlpld.n genot.yyes tor :j]J. the obaraot.ers studied 

(l'able 4.j). 

2. ?sil_tAM oZ . .Y!ldabWty. IWr,tab1l1t..y: Wld 9M,,&g 
ad'fDnAe. 

Node at whiCh the i"lftt temale f'lo'W8r a)pearecl 

ranged from 19.'3'3 in 0.>1. , to 28.78 1n G.,i. a (,.'able 4.6), 

Node at wtU.oh the first truJ.t was rot.a1ned varied from 
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..... .-,_ ............. _ ..... -----_., .. _ .... ..., ... -----._---------_ ..... ,-_._------- ... ---... .---_ ..... -.... _----... -----.. --......... -......... --... -----....... -.... -------.. -........ ..-.-... ~ .... ---.... 
_ ~N ... _ ... _________ ... ____ ___ 

Jhlob. wh1o.b. 
f'lrsct tirat. Int.er- ~ 

JoU'r'Oe13 of ."t female trait. ~od.a Pr1m8ry !h1Ok lnt.er- nodal Lear of 
vw:-lat.lon ".~.~. £lo~ is re- on brarl- bran- ftOdnl oiroua- arev Itt'l.1n 

~.l.pp~Ul"'- ~4 main abe./ oMa/ langtb tennoe Laavas/ fl:~t vine 
'ld. vine ;>lant plant. (om) (om) plant. • .i (m 

l8pl1oa.-
t.lons 2 J.O} ••• 1 ;#"<0 r. 

..:..VJ 2.48 ;).02 0.05 0.01 0.1:.' 22.91 0.15 0.48 

Genot..1p8s 17 21.))8-* 34.57*'" 2')4.S5*·~ 8.16"· 0.00·· 15.09*· J. 33~ .~ 102}{3. 76·~ 21.56~H. ').00- ' 

irror }4 Ci.bO 0.00 3.31 ;).31 0.16 0.92 0.0; &0.24 .'. 4'" v. J 0.32 

.. ~_._... ... ....__. .... ._.~ ____ . ..._..1: ..... _ _.._,_ ......... ._ .......... ._. _____ ....... __ .... , ..... _ ................................... _____ ....... _.-.~ _________ _. _____ ........ __ ... _ ... ~ ..... ___ .._ ____ .... __ ... __ .... __ .... _ ........ __. .. 



fable 4.6 Range. _an. geDOVP10 (a.o.v.) pb.eftot.7Plo (p.o.v.) and em'ironmental (e.o.v. ) 
coeff1clelltn ot variat.ion. berlt.ahl11t.y and expeot.e4 gea&t.1O advance tor 

lengt.h ot maiD viDe aDd 1t.a ooltpOMIlta. 
~a •• ~_~~~_~~. ______ ~~~~~~~~~~ __ ~~~~_~~_~~ _____ ~ __ ~_~_~~ __ ~~ __ ~ __ ~~~ ___ ~~_~~ ___ ~ __ ~~~_~_ 

G.A. 
Herlta- ~J. _I"l 
omt.7 or 

Oharaotera Ranp Mean !. .3~ g.o • .,. ~.o • .,. e.o.v. (.) G.A. .... ----- .-.... -.......... " ....... ~----------...~ .. .-.-.-...... - ..... --..... ---~-.. -...-.... -.......... .-.----.-.... -...... ----... ~ .... -...-......... ..........-....--~ ... -.......----... ---~-........... ...-
NoM at. \!biOb tbe t1rat, 
remaJ. flower appeared 18.3' - 28.78 22.26 !. 0.45 11.00 12.30 3.46 92.06 5.19 2'.'1 
No4e at. whtah the first. 
tru1t. 18 ",,;lined 19.22 - 31.00 24.22 .:.. 0.52 13.85 14.34 ,.67 9}.37 6.68 Z7.58 

lfodee on main vine 44.22 - 81." 62.21 .:. 1.05 14-.12 14.42 2.9' 95.89 17.72 28.49 

PriMry branohes/plant '.78 - 10.22 5.97!. 0.}2 21.09 28.67 9.38 89.26 3.16 52.91 

'lblok brano.bea/pl.ant. 1 • ." - 4.00 '.34 !. 0.22 1'.f11 18.21 11.98 57.97 0.71 21.26 

Internodal length (om) 8.16 - 17.95 12.1' !. 0.56 17.92 19.58 7.91 8;.72 4.10 ".00 
Inwmodal o1rouaterenoe (em) 3.38 - 4.51 3.84 !. J.1;) 8.26 9.48 4.4' 75.91 0.57 14.8, 

LeaftS/plant 111.67 - 343.00 231.86 !. 4.48 25.12 25.34- ,." 98.26 118.95 51.30 

Leaf area/plant, (m2 ) 2.82 - 12.38 7.52 !. 0.36 25.:50 36.29 8.51 94.59 5.'2 70.11 

Leng'-b of main -v1ne 4.75 - 9.63 7.14 !.. 0." 18.58 20.22 7.98 84.45 2.52 35.31 ---.--. ... ~ .... ---..-.----.......... -...... ---... , .... -... -.... -... -.--... --....... -.... --....-.-....-... --,...... .. -........~ ....... ....--........ -............ --_ .... -........... -............ -... ---.... ----_ ..... ...-.-.-... 



razlged from 44.22 111 O.M. 16 to 81.,., in C.l1. 17 • 

.£he range for tMolt branohee/plant varied from 1. " 

in J.~1. 16 to 4.0 in C.H. 12 and 0.>1. 17. 1188"8/ 

pl8l1t Yaried troll 111.67 1n 0.:·1. 15 t.o "4,.0 1n a.H.B. 

Leaf area/pl.ant ranged troll 2.82 .2 111 O. M. 15 to 

12. ~ .2 1r1 0.'1. 14. 

MuJJaula Yarlabl11ty vee obaernd tor prJ.1aar7 

braDOhea/plant (g. 0..... • 27.(9) followed by lear 

area/plant (g.o.v •• 25 • .,0) and leafta/plant 

(g.o.v •• 25.12). Tbe lov.at ~ue ot genotypio 

ooettlo1ent ot ftJ'1atlOll wae ob .. .ned tor intemod.al. 

olro.terenoe (8.25). For all the oh8l'8Oter8 studied 

pb8D.OQ'pI0 ooef.tlo1ent.fl ot 'f'U'latlon were higher tban 

the OOrl"88pand1ng gaot7pl0 ooe.tftolenu ot 'f'al'!atlon. 

L8afta/plallt had t.he higheet ftlua ot bert tabUi t.7 

(98.26~·~) followed by noclea em \he Min 't'1rle (9:).89~). 

The lowest herltabUit.y ftlue of 57.97~ was obael"'t'84 

tor t.h1ok br JJlOhea/plant. Lea.t ana/plant reoord .. 

t,he h1ghest value vf expected PUttlO Mwn08 in the 

next generat.lon ot aeleot.lon (10.71'). Lea.,.8/ plant. 

reoord84 a lI04erate genetl0 a4ftD08 of 51. ,0{ 'tb.ougb 

t.he heritability •• t1mate wae 98.26"~. 1he DlOderate 

56 



ftlue ot geneUo actnaoe 88 per oent of _an tor 

leaft8/plant Neul ~ a _derate value of 

pbenoty ~;1o ooeffiolent or ftl'lat.1on (25.'4). LengtJl 

ot main nne bad only a lov expeoted genetl0 advanoe 

(3j.'1~) resulting trea lov ~ab1l1t7 (g.o.v •• 16.58) 

and JB04erate eet1aat.e ot b.er1tab1llty (84.45',). 

~J04ea OIl ma1n vine, priJl&ry branohea/plant, 

leaws/plant aDd leaf area/plant were poe! t1 vely 

oorrelated w11ib the lengt.h ot aalD ville (r p. 0.60, 

0.61, 0.85 and 0.78 respeoUft17) (~able 4.7). JAa.,../ 

p18D.t had po8!t!W oorrela\lOll8 with noel.a on main v1ne 

(r.tJ. 0.52), priIllll.l7 branob.ea/plant (rp• 0.71), th10k 

branohea/plant (rr;. 0.5'), 1lSena04al lengt.b (rp• 0.54) 

and leal U"ea/plant (r p. 0.17). lIlt..modal. olJ"01aterenoe 

ot Vine appeared to have no 81p1.tloaut relationab.1p 

wi th &r17 of the o'Uler n1De Obaraoter8 at.ud.1ed. Node 

at. whloh the tint temale flower appeared bad hJ.gb 

positive oorrelat!OI1 wltb nob at whJ.oh first tru1t 

waa rettUned (rp• 0.7,) but. had DO 81p1tloant oorrel.aUoa 

with other oharaot.ers. Pr1ma.r7 bl"8DOllea/plant wae 

posltlftl7 oorrelated with intemodal length (rp• 0.62). 
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Table 4.1 Geaot.ypl0 (I' g> anc1 pbeftot..yp1o (rp> oorrelationa among l.eD&th ot aa.1ft ",ina and 1 .... 
oomponent.a. 

LeJlCt.b 
Laaws Leaf of 
per areal malll 
,alaU _ ..... Rlal_..%Rt_ 

lfode at \!blob fir8t 0.76 -'J.20 0.29 0.24 0.002 0.21 0.11 0.04 0.14 
taaale flower 
appeared (0.15*") (-0.19) (0.21) (0.11) (0.004) (O.22) (0.10) (0.03) (0.15) 

Node at wbioh first. -0.10 0.15 0.48 -0.19 0.07 0.26 0.45 0.28 
trW. t is ret.a1rle4 (-0.08) (0.14) (0.") (-0.16) (0.09) (0.27) (0.41) (0.30) 

Nodea on maln 0.40 0." 0.015 0.05 0.5' 0.36 0.6, 
n.n. (0.36) (0.2,) (0.024) (0.06) (0.52*) (0.34) (0.60··) 

Pr~7 branab.ea/ 0." 0.10 0.28 0.76 0.40 0.61 
plea, (0.37> (0.62'-) (0.2') (0.11·*; (O.~) (0.61*·) 

th10k Dr8D0b.8a/ 0.24 -<>.21 0.11 0.55 0.42 
plaftt. (0.18) (-0.09) (0.5'*) (0.40) (0.36) 

lDteftJ.o4al 0.28 0.58 O.~ 0.48 
leqtb. (0.27) (O.5.*) (0.'2) (0.41) 

IAtuDodal 0.21 0.25 0.32 
o1l'Oullfarenoe (0.19) (0.24) (0.30) 

lA&ftfJ/ 0.79 0.93 
plan.t. (0.77*·) (0.85·*) 
Leaf veal 0.86 
16II' __ ~~~~~ __ ~~~._~_~~~~~~~~~_~~_~~~~~~~~_~~_. __ ~~~~_~~_~~~~~~aZ§!~l __ _ 

.p • 0.05 



Leans/plant bad. tbe ,...xl,.. pod tl va direct 

etteot on length of aa.lzl Y1u (2.34) followed b7 

intemodal length (0.77) (Table 4.8) (F1g.4). Pr1aa.r7 

branohes/plant, th1oJr. braaohea/plant. iDtemodral 

oll'Ol1D1"erenoe and lear aNaI~' bad Mgatl'Va dlrect 

effects on length ot ma1n v1na though t.ba7 are 

poel tl vely oorT8lated '.411ih length of main vine. ibe 

oorrelat.lon between t.h1ak branohea/plaa1i and lengtJl 

of ma1n "f'1ne was positive (rg- 0.42). bu.t 1~ di.reot 

etf'eat was negative (-1.39). The poeltive oorrelation 

resulted from ita posIt.l" 1D41reo' • .flects via.,all 

other oharaotera eXDe~t. vla.tpr1mar.y brancbes/plant 

and leal area/plant. :rhe I11ne ooaponent oharacters 

dlreotly and 1ndlreotly via.. olbar oomponent 

oharaotere expla.lned 79.73" ot t.he variat.ions in 

lengtJl of' me.1n Vine (R2 • 0.797'). 

o. Gtn;n,1. ooallsJ.' ot DI1MS!" 'It1ma~.\9A Pi: 
JN1tM).IlY. Mrl\al!J.l1V. ,.,\10 a4DP9q. 
o0tDlA\l9A !!!4 PliA OOJIUU1tnt. ene1Y8i1 
tor yeiBM at lint. _tun ,",t §Ad .J.1ra 
A9IIR2MD\1 

1. 'i!Pltw. j9r",Y0'&1 2£ yar1M9'. 

~1eigb.t of t1ret mat.u.re t1'U1' vaa oona1dere4 as a 
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Table 4.8 D1reot anc1 1n41reot. ganot.yplo .tfeats of Il1ne oollpODet1\ obaraot.ere Oil lengtb ot 
Jaa1n v1M 1l'l pQ1Apk1D. 

1fo4e at 
'tIilloh lfode at. 
t1rat whll1h 
t.ale t!rat 

Nodes 
011. PrJ.marl 

Inter
lD.t,er- nodal 
DOtal oiroua-
leDg\b tar ... Leaftel 

Characters 

J)1reot fiower tru1 t 
.tteot appea- 18 re
(P 17) red talne4 

the lraD
w.il1 oheal 
vine plant 

Th10k 
braft
oMS/ 
plant (011) <OIl> plant 

Leaf 
areal 
~t 

-......... ....... ...........-.-.............. ----.......-.-. .. -.......... -.. -... --... ..,.-- ... -.... ~-~ .... -. .. ......---.. ----... -.. --.... ----.- .-~ .. -----........ -.. -- --_., ......... - ......... --_.-_--
N'o4e at which first 
temale fiowr &ppe£.1.Nd 0.14 0.22 0.58 -0.12 -0.'8 -0.33 0.001 -0.07 0.26 -0.02 

~Jocle at. Wb10h first 
frQ.1.. 18 retained 0.28 0.16 0.17 - -0.06 -0.20 -0.61 0.15 -0.0' 0.66 -0.21 

Nodea 011 main vine 0.63 0.63 -0.04 -0.07 -0.5' -0.4' 0.01 -0.02 1.25 -0.17 
Pr1llar1' branohesl 

0.61 -1.'2 0.06 plaat 0.11 0.25 - 0.48 0.54 -0.09 1.19 -0.19 
Xhlok brancb.8al 
plaDt 0.42 -1.39 0.05 0.'7 0.19 -0.46 - 0.18 0.01 1.66 -0.26 
Int.erno4al lan.gt.h 0.48 0.77 0.0004 -0.15 J.01 -0.92 -0." - -0.09 1.35 -0.17 

Iat.ernodal 
o1.roulate.renoe 0.'2 -0.34 0.05 0.06 0.03 -0.37 o. '.50 0.22 - 0.49 -0.12 

Leaftfl/plant 0.9' 2.34- J.O, 0.21 0." -1.00 -0.98 0.45 -0.01 - -0.37 
Lea! area/plant 0.96 -0.47 J.01 0.34 0.23 -0.53 -0.76 :>.28 -0.08 1.86 
-------~ ....... , ............. ----... ------.. ~ ... ~ ......... --....... ~- .......... -~.--.......-... -.. ------ .. ------....... -----...-,~-.. -... -.. -..... -------........... -........ .-..-.--....-...-
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turlot,lOft ot oiz'olatereaoe of tru1t, lensth ot truitt, 

truJ.t. abape .1D4ex, tleah t..b1olrnea., aeed.a/tru.1 tt, 

1oo-..e4 weli~t and o&l"O'ene oont.ent,. Tbe 18 

genot.ypes were 81gn1tloant.17 ditterent UIOJl8 

tn-al VH tor the abo" obaftot,era (Table 4.9). 

The dltterenoee were 81p1tlO81'lt. even at. 1"" lewJ. of 

probabIl1ty. 

2. !t'Wtt&gD 0' yarJ.g.bll.\tl. MrUMW~.f M4 ... ,H 
MDDQ!· 

the we.1i~t ot .tirst _'un tru1" ranged tJlOll 

1.85 kg. tn c.~. 18 to 9.95 kg. 1ft O.M. 17 (Teble 4.10). 

1'b.e tirat, mature trW., ot ,;.t>1. 14 bad a 1481gb' ot 

9.,6 kg. The olrolaferenoe ot truit. ftl"led troa 

thiolale88 ranged trom 2.85 oa in c.t..f. a t.o 4. '}O aa 1ft 

O.~t. 14. Carotene oont.811t. ranged troa 0.132':1 in 

fiat 1":na.lt. shape (tru1t anape 1a4_ • 0.60) while 

the linea 'J.". 6 and. \]. :1. 5 bad 1"0\1114 trui t anape 

( tru1 t. shape 1ndex • 0.99 an4 1.11 rea pea 1.1 vall") and 

J. H. 11 bad lGnb trut t ebape (tl"Ui t al1ape index • 1.47) 

(Plates :> to 11). 
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Table 4.9 

50uroes of 
varlaton 

General 8ll8l181a of ftr1anoe for walSh" ot fir.' mature tru.1t and It.a 
oollponenw 

M.~. 
-~-.. ~----... ---.......................... --------... .......----.. --.... --.... -------..... -......-.-... -... --............ -.-. ....... --. .... -- ...... ---

t¥elgb.' 
.:JirOu1a- 1I'1ean ot tirst. 
ferenoe Length ot Fru.1 t. t.hlok- 100-seed mawn 
of b-ult. t:ru1t. shape nes; See48/ ~!f't. Jarot.eD8 t.ru1" 

d.f. (om) (om) 1D4ex (om.) truJ.t. C~) (leg) 
'\'- .... 01 

,-...,--..-. ... -... --... -............ .-. ...... ---..................... -~.....----.....-..~..........-----......... -----.-...-... -... -~---.... .....-.-.--..-.... -.-.--...... -.-...-~ ... ---
;epl1oa-
tlou 2 9.11 0.18 0.002 0.01 4138.74 0.25 0.00001 0.04 

Genot.JP8S 17 781.92·· 140.u6 it * 0.29-- 0.61·- 25974.48*- 21.59·- 0.02·· 18.9'·-

.Irror 34 18.8' 5.34 0.01 0.02 1018 • ." 1.0' 0.00002 0." 

"p • 0.05 



fable 4.10 Range, Daan. geno~7Plo (a.C.T.). pbeno'iJ'plo (P.o ••• ) and env1rou.ntal (e.o.v.) 
ooeft101en.U of var1at.1on. ber1kbU1t.y and expeot.ed genetio aclvanoa for we1gb.t. 

of l"irat. m&t.1.\I'8 tru.1t. and 1ta OOIIpOMnw. 
____ -.-............... _ .. ..-.-.~ ................ I' _ •• _____ ... _ .. ~ __ .. _~ .. ~_ .... __ .• • _,._ ....... ~~_~ .. _ ... _ .. ____ .. ---...-~_~ .. ~--.-..... .....--

Ber1ta
bl~l1..Y 

g.e.v. p.e ••• 8.0.T. (~) G.A. 

o 1rouaterenoe of trt.11, 
(em) 44.67 - 113.07 91.24 ~ 2.51 17.48 

Leagth ot fruit (om) 12.17 - 38.71 24.6, ~ 1.', 27.27 

Pru1 t. abape index 

Plellh tb1ckDesa (em) 

0.60 - 1.47 0.95 ~ 0.06 '2.12 

2.85 - 4.)0 '.61 ~ 0.10 12.10 

s .... /tru1t 225.00 - 536.67 412.53 ~ 18.42 22.11 

100-.eect wigtlt (8) 11.01 - 24.15 18.', ~ 0.59 14.28 

OaroMM ('f..) 

Weight. ot first, 
... 'ita-e fru.1t, (kg) 

0.1}2- 0.521 O.19~ 0.00' 4&.14 

18.12 4.16 

26.8} 9.:58 

34.48 '4.74 

12.15 '.81 

2'.42 1.04 

15." 5.51 

46.20 1.65 

9'.11 31.10 

89.42 ".09 
86.14 0.56 

90.05 0.88 

89.09 111.34 

86.90 5.02 

99.76 0.18 

~.75 

'3.1' 

59.1' 

24.00 

44.99 

27.54 

9'.15 



Carotene GOAt.ea' bad tbe aaxi .. value or 
expaoted genetiO a4vaDce .. par oent. of aall 

( 9~. 75) r8Sul t,1ng troa tbe higheet, heri tablU t.y 

est.imate (\39.76~~) ... oolaW with the b1ghe8~ 

genotypio ooetflo1ent. ot 'fUi,at,lon (g.o.v_ • 46.14). 

£he low Yalue ot g.et.l0 a4'nD0e aa per oent ot _an 

in oaee of flesh th10meea (24.00) resul t.ed 1"rolll a 

lov value ot varla.bUlt1 (g.o_v •• 12.10). vleJ..,:;h\ 

ot first. mature tr1J1t had • lIOcterate 8atJ.aat.e of 

genetio advance u per oeJl\ of mean (69. 7El';) 

re8Ul tiDg troll higher 8a'tt1mat.ee ot herltabUI t7 

(92.05·t,) and r;:enotypio oo.t~101ent of variat,lon 

( g. o. "I. • '.5:>.34) .£he lowest beri tablll tty was 

obaened tor tru1t shape 11l4ex (86.74<). 

3. Q9JDl!\~..D1gM of :t1:rs.t matwe tnUto _ 
lto. 09llR9DI'!\I.-

t·!elght ot fIrst mature fruit was po8itively 

oorrelated wi (.11 oiroumfe.renoe of tru.1 t. (r p • \.). 7}) • 

length ot truit (rp • 0.;0), .tlEtSh tb1o.kne88. 

(rp• 0.87) and eeeda/t::-u.1t (rp• 0.61) Crable 4.11). 

It bad a negative assooiation wl~ oarotene oontent 

though the correlation '.,I88 llQIl-algnt.floant._ i!Tu.1 t 

8hatJ8 1n4es was independent of we1ght ot tlrat matUft 
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Table 4.11 Genot.yplO (r g> and pbsno1t7plo (r p) oorr.tla\1oJt8 among weight. of t1nt. 1I&'Wra 

fr'.d t. aDd 1 \a aoapotl8n~. 

Leng\t1 
of 
tN1\ 
(oa) 

?leah 
\hiok
nee.) 

(om) 
3eeda/ 
plalrt, 

~.1ght. 
of 
t1rat. 
_\are 

·~arotene tru1 t. 
C~} (q) ... _______________ .-.-.-_.-.-. ... ~ ___ ...... ___ • __ .... ____ .. _ .. _________ ... ~ .... __ ..... _ ........ II. _____ • ____ .. _ ... ~ .. _ ..... _._ 

J1rowItereMe ot 
tru.1 t. ( OIl) 

Lenc;tA ot trw. t. 
(Oil) 

Fru1 t. anape 
lades 

Fleah t.h1Oknesa 
(os) 

'''ee4a/ ;;) 

fn1tr 

100-.84 we1ebt. 
(~) 

()aro\8Q8 
C~) 

-0.03 -0.6, v.84 O.~ 0.02 -0.02 
( -0.0') (-a.59··) (0.18*'" ) (0.'5) (0.01) (-0.02) 

0.75 0." 0.49 0.46 -0.26 
(O.16"-) (0.:50) <0.45) (0.42) (-0.25) 

-0.-,0 .;.12 0.20 -0.10 
(-o.21) {O.12} (0.23) (-0.09) 

0.11 0.34 -0.28 
<0.62*·; (O.29) (-0.26) 

o.)() -0.41 
(O.2S) (-0.'9) 

-0.51 
(-0.47* ) 

i<"1i; ... '411t.b1ft parant.b.ea1s 1ndloat.e phenotyp10 
aorre~a\1on coeff101ents. 

;.).75 
(0.1'··) 

0.51 
<0.50· ) 

-0.05 
(-0.09) 

0.94 
(O.~·) 

0.67 
(0.61··) 

0.36 
(0.'34) 

-0.34 
(-0.,,) 



fruit. ~be 100-aeed weight. appe.1'8l'1Uy had no 

relat,lonsll1p wlt.h o'tiber oharactera a.apt a negatJ.ve 

oarrelt:lt,lon wIth carot.ene oontent (rp- -0.47). lbere 

was positIve correlation between olrou.terenoe at 

frul t and nesh tJl10kneaa (r p. 0.78). The pos! ti ve 

oorrelation between flesh tb10kneaa aDd seeds/fruit 

vaa -.:tul te obvious 1n t.iJ.e genotY-p8a under s t.udy 

(r - ;}.62). p 

~,,'llen the we1ght of .t"l.ret mature frw. t l,.1aS 

oonsidered as a ~tIon of olrcum:~renoe of tru1 t .. 

leagth ot fruit, nash thlo.inHs, eeeds/fruit, 100-Beed 

weight. and oarotene oontent, the ooaponent obaraotera 

explained 94.03\~ variation 1n the we1ght ot tirst 

aature fruit (R2 _ 0.940.,). neab. thlolaleas had t,be 

maxi.,. value of poaitl'ft direct effeot on weight of 

t1.ret. Dlature tru1 to (0.84) (Table 4.12) (.Fig.~). 

01lVtW1ferenoe of f'ru1 t, tbougb. ba'9'1ng a correlation 

ot 0.75 w1 t.b. weIght ot tint _tUN !.rui t. bad onl7 

a marg1nal value ot 0.14 as direot et£eot,. :;1.e4a/ 

truJ.t. bad a negat.iw diNOt. atteat on \<JeIght ot firat, 

_ture trait,though tJle tot,al oorrelat.lon was po.itift. 

Ihm4re4-aeed we1gb.t and Oal'O'leDe OOftt,ent. a.l.8o ba4 
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Table 4.12 D1r80t and 1nd1reG't genot.7Pl0 .tfeo~ of alx oORpOneat, oharaot.ers on welgb't ot 
tiret. Dlt.u.re &ait in pumpk1n. 

~--~--~~~~~-~--------~~~~-~----~~----~----~~--~---~---~-~-~~~-~---~---~-------------~----~-

Direot :J irOwD-
affeot ferenoe .LI6l'lgt.h Fleab 100-&084 <larotene 
(P'tTl of frt1.!t. ot lNit. thlo.k.- Jeeds/ we1gbt aont.ent 

...., (om) (om) nea~ fruit. (g) ( ) 
- .... - .. ---~ ...... ---...----........... -..-'-....... - ...... --... - ..... - ...... -----..................... -------...... -~ ... - •• --....... ~ .... _ ... I~ ..... _ .. -------..--. ""' ..... -..-,-. 

(llroumferenoe ot fruit 
(om) 0.75 J.14 .... J.01 0.10 -0.08 0.002 0.00' 

Lengt.h or fru.1t (om) J .~i7 O.4~i~ -0.004- 0.26 -'0.1 .. - _ .. \. r")~ J.03 

:Flesh tb.io1cnes.,J (om) 0.94 O.d4 0.11 0.14 -J.15 -0.04- 0.04 

See4a/Fru1 t. 0.07 -0.21 0.05 0.21 'J.60 -J.04 0.05 

100-8884 weight (g) 0.38 -0.12 0.003 v.20 0.28 -0.06 0.07 

Jarotene content Ch) -v.'" -0.13 -0.00' -0.11 -0.23 0.06 0.06 -
~-----.-.-... .... -~~---------... .-.----... --............... -....-~~ ... ............, ... -..-....-.......-.-.-.--.... .-.....~ .. .--.... ~ .... --.-....... --------.. 

* r g • Genotypl0 correlation ooe.ttiolenUi between we1gbt. of first JI.'.lture tru.it 
and its ooaponents. 



FRUIT 

o· 24 -- ------7 x 
17 

2/ 

23 24-
------~~ 

O'ii 
G&L: - ---'c- 1: 

\' A , . 

.. ~ 

0'02 
.::--.----

23 FLESH THICKNESS 

24 .s],,:t'Cos/ Fk u.T 

l~! WnGHT OF FIRST MATURE l='RUIT. 2.S 100 SE'SD VVEIGrlT 



negatl.. Urea' .tteat.s Oil w1Sh1- of tust. .. tour. t.ruJ:t.. 

D. QJn'raJ. !AMY'11 of J'KJrlDU. '1\1M\1op 0' 
DEi.aliee Mr,.ll1\y, _»0 "DIlII. 

AOral,». ep4 Qa\tl ""f",_ W] XUI 
(or Am .... GOA'." IQ4 OWE 9bM'ogl. 
R2R8Utueq.\1 

All t.ne 18 purapkJA geDOtyp8s were 81gn1t1oantly 

41fterent aIIODg t.heafJelftB for r;rote1D., phoapbol"U8, 

potassium. oal.o1U1!l. .r.·~.8. and oarotene oont.en ta 

(Table 4.1'3). 

2. 1I,'eVoa 2' !l£.\.MAiV. Md.ll"" .,. .... '" 
a4DD9'. 

The protein oontmt on 4J7 wa1gbt baa1. ramged. 

fro. 5.26'~ 111 0.1,\. 11 to aa high as 9.49:,~ in C.~'1. 1; 

(Table 4.14). Phosphorus content raIlg8Cl trom as low 

sa 0.)48" 11'1 O.P1. 11 to as h1gh .. O.615}C in G.'!. 14. 

Potu.1,. oontent ranged from 1.~ in C.H. 9 to 

J.751, in C. '-1. 18. Oalcium varied from 0.427< in 

o.~1. a to 0.61. in 0."1. 4. 'l'otal 801u1t18 aoU~ l"'allge4 

from 4.39'~ 1n o. '~. 18 too 12.78'Z in G.H. a. 
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SOUl"Oea o~ 
varia.tion 

~(.pl.1oa'lons 

Genotypes 

.:d'ror 

General analysis of var1aDoe tor oarotane oontan' and -other 
obem1oal GOnet! tuente. 

M.", • 

2 " 0' ',,I. 0.00003 0.002 0.00009 0.09 

17 4.09"'· 0.02*" 1.07** 0.006*- 10.19*"" 

}4 0.12 0.00009 0.01 0.0000' 0.08 

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

ot*p • 0.01 

O.IJOOO1 

0.02·· 

0.00002 

-... _ ...... ..-. 



ilaap,.an, senot.yplo (8.0.v.). pbeDo\,yplo (p.o.v.) aad env1ro ..... \al (e.o.v.) 
OO8tflo18n\8 of w.rlatlon • .beI"lt;abl11ty and expeo'ted gene'lo advaD08 1'or 

o8l'Otene OODWnt. and otl'lar obamloo.l oolJ8\ltuants • 
....-...., ............ ' ...... - ... _ ... _-,.... • •• ____________ ............ _ ......... _ .. _ .... ~ ____ I •••• ...... _ .. ___ •• - •• _ ••• ,. _____ •• ,. _______ ~ ... 

Pro\e1rJ. ( .') 5.26 - 9.49 7.41 !.. 0.20 

.?hospboruo \,::.) O.}48 - \J.67~j 0.474 !. 0.005 

Pot.asa1wn t.·) 1.38 - 3.75 1.9' .!. 0.050 

Oalolum (,'II) 0.421 - 0.600 0.518 !. 0.01 

I."'.d. Ct) 4.:59 -12.78 &.61 .!. 0.16 

Oaro~ (..: ) 0.132 - 0.527 0.192 !. 0.00' 

g.o.v. p.o.v. a.o.v. 

16.i>6 11.31 4.72 

16.40 16.52 2.11 

}0.67 31.2? 5.16 

8.78 9.~ '.34-
27.53 27.66 4.20 

46.14 46.20 1.65 

Hartta
b111'7 
(, ... ) G ••• 

92.54 2.4t; 

98.61 J.16 

96.44 1.20 

88.18 0.09 

91.66 3.71 

99.76 0.18 

G.A. 88 

" ot .an 

'3.08 

3'.76 
62.11 

17.36 

5S).9' 

93.15 



geneti0 advance (62.11 q among the ohem1oal. oonst1t.uentdl. 

r8aul t..1n.g trom bigber estimates of har1t-abU1 t.y( 9;:).44 ) 

and phenot.y~lo coeffio1ent of variat.ion (",. 23). Caloiua 

oontent. .16d tJle lowest estimate ot genetio advanoe aa 

per oent ot mean (17. 38 ') resulting .from a "Ier:l low 

pnenot.Y'p10 ooeffioient. ot wri3,t.lon (9.35) though 

her1tability estimate was 88.'8~. whioh was also the 

lowest among .Jle ohemioal <lonati t.uents. Protein oonttent 

and phosphorus oont.ellt bad IIOderat.. valuee of ;Ienet10 
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advance as par oell t. ot mean ('5".08 and 37.76 re8l.l610 ti veloy ) • 

3. Q2rm'il1m SQM 9.A£QtMt1 gonkeAt {t!rQQ olAV abemioll 
qonaUyqgtl· 

me ooITelaUoM at'long oarotene, phoephorua. 

oalo1um and £ .~;.5. oont,ents -were nor. s1l;nitlcant. 

(Tabl. 4.15). A pOsitive oorrelation waa obeerYed 

betweell pltaealum and oarot.eM OOl1t.enU (r p • 0.72). 

-me ".3.S. oontent had negat.ive rela;,lonsb1i) w1 tJl 

pboapborus. pot.asslu...'l. oalolta and oarot.ene oontenta 

but the values we~ ... not:. sil.;n.lt1oant. 

4. r.tVl gq.Ulo&W BMl-vail-

:;:be iJotaaa.1.um oont.021t. bad the mu:1JII1a 41rec' 

.ftect on oarotene co:ttant (l'able 4.16) (Pig.6). The 



table 4.15 Geao'ypl0 (r 41> 8Il4 pbeno'.Jp1o (r p) oorrelatlona --DB O&rOMI'le OOIl'-t. 
aa4 O~ OheaJ.oal 0088'1 t.ueftta • ... -__ ..... ______ .. _ .. _. _______________ . ___ ... _ ... _ .. ____ . ___ ~'7It_ .. __ ....... _ ..... _....._. ... ~ ........ ..... . 

------.. -~ ... --..... --.-....... -------- -.. -.-.-. ....... .....-..--.---.. ~- ... ~ ... ---............................ ~----................. -..........-~ 
Pro t.e1ll (/~ ) 0.28 0.'2 -0.28 0.05 0.15 

(0.28) (0.32) (-0.25) (0.06) (0.14) 

0.38 -0.16 -0.11 0.2' 
(0.37> <-0.16) (-0.11) (0.2,) 

0.47 -0 • .,1 0.14 
(0.44) (-0.29) (0.12··) 

OaJ.olua (,) -0.47 O.~ 
(-0.4'> (0.28) 

-0.35 
(-o.~) 

•• p • 0.01, P1gures vlt.h1n pare.n.'tbeala 1ndloa'te pilefto'\J'Pl0 oorrelat.loll ooeff101eDta. 



Table 4.16 Direot. and 1nclireot. pnot.7Pl0 8~reo~ ot ot.ber obeJlioal oOD8t.lt.uant.a 
on oarot.ene oontent. in pumpkin • 

r* 
C 

01.reot. 
effeot. 
(P13) 

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

~-~~~--~~~~~---~-~~~-------~~~~~---~~----------~-~~~---~~-~----~~----~~-~ 

Protein (. ,) 0.15 -0.21 -0.04 0." 0.10 -0.01 

'P"no_pborus (iJ ) 0.23 -0.15 --.).06 0.36 ).05 0.0' 

Potassium (.A~) 0.74 0.96 0.07 -0.06 -0.16 0.07 

OalolU11l LlI) 0.'30 -0.34 0.06 0.02 0.45 - 0.10 

.i.e':>. (.,,) -<>.'5 -0.22 -0.01 0.02 -0.30 0.16 -

.-,~-.......-..-.. ..-.-.---..-----....... ~.......-. ... ----------~ ... -. ...... -............... -~-.. ---..... -.. -------........ ~..-......... ~--... -........ -
·r r>' • Genot.yplo oorre~at.loD ooetfiolents bet-waSil carotene oontent ~a'ld other ohemioal 

o oonat.it.uent.s. 



,.','\TH O~/~'-='RAM INDICATING O'iRCCT 1",.0 !~.[J',RECT El",<c:CTS OF 

'.' THE ,,, 1_ r-i, i e
. },; I C ,0, Leo ~.] ,~ T \i ',..I E. N T -5 0 N C A 1-" aTE N L C ',:> h T ,.: , I" 

28 

> 

2.7 F'ROTEIN 

2.8 PHOSPHORUS ( ) 

32 

29 POT ~,ss\UM ('-','0:1 

30 CALCI'. M ( 

:-31 T,5,,5' 

.3 2 CAR 0 TEN E ( '/0 ) 



ot.ner ob8m.1.oaJ. 00113 t.1 tuents. protein. phosphorus, 

oarotene oontent. l'he £1". ohaa1oal oonat1t.uent.a 

explained only 51.4ft ot the Yarlat.lon in oarotene 

oontent (112 • ;).614:J). 

l>;. \i§lo&.j.u e"lqi'P9X it; 'I;A,IQlc,qn iAr2YBl& 
dAIA£'p'ngp\ t.wJO"sm •• 1yaJ., 2Dl 

'lrAiAlt leleqtlqa Ot DAmna 

Genet.10 advance through cUaor.t.m1nant tunotl0D 

analysis was estimated oonsldering yleld and i~s 81x 

()omponent.3, days t.o flrst taaale tloW9r antbesla. 

length ot main vine, th101~ branahea/plant, leaf 

area!plant. average tru.1 t. weight. 9I1d ne8b tJUOkDe8. 

(:reble 4.17). Gen.etl0 adVBDOe through .tra1ght 

selaotlon ot yield llU. U. W88 obeened superior thaD 

seleotian through dlsQt~t tunotlon. oonalder1ng 

all perlllllta.tlo118 and ooab1DaUoaa ot au o_pone' 

oba.raotera. l'be gane'iO ad"fal1OG t.11rougb d1aorludnant 

tunot.lon anal.ya18 by t,ald..ng 4aye to tirat. female 

flower anthesis was 94.85~ leaser than genetio adVIll'loe 

that wOUld haft been obt.ained 1t eel eot.ion weI'8 made 

baaed on yield .. a.-;berl .eleot.ion was made based 

on 4838 to tirst female flower anth_18 and nash 

tb1oJale •• t-he ijene,,!c advanoe obt.a1ned was 2.18" 
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table 4.17 Jaleo&.ion 1nc11oes unA "latin ettloleno, ot aelaot1on \hroU45b 41aor1m1nant. 
funot.lon over St.raig::lt select.lon. 

~~~~~~~-~~---~-~~~~~-----~~~~-~--.--~~---------~------~---~~~~--~--~---~-----~---~-~--~-~~ 

u.A.'Ulro~ G.A.t.browgb ;;eL.""l.t.ive 
"-l1sor1m1nant tumt,lon equatlom at.ra1&b' 41aor1zaJ.rl.4it etfioie-

seleot.lon. tunot,lon. M7. 
-..-...... --... --.. -.-..-.-~-------........ -........ .---... -...........-....~--....... --_._----... --- ---..... ------........... - ,-' ..... -------------_ .... ----- ...... .--- ----.... 

~,toro.16tlt selaot.lon for trait. .val.d: plant. 5.90 5.98 0.00 

I • -0.1)57 x1 • O.2G} ~ to v.691x} • 0.370 %4 ·0.479 x,·,.446 X6 5.98 5.61 -6.19 

y. -o.07b x , + 0.220 %2 .. 0.1" x3 • 0.416 x4 • 0.617 Xc.> 5.98 5.50 -1.02 

y. -.;.020 x , • 0.07' %2 • 0.635 X, • 0.394 %. .. 3.70 ~ 5.98 5.4, -9.20 

y. -0.069 x, • 0.618 ~ • 0.861 x3 • 0.501 Xs· 1.920 Xt; 5.98 5.48 -8.36 

Y • -0.04' x, • 0.235 ~ .. 0.411 x ... 0.467 ~ • 1.550 ~ '1.98 5.55 -7.1') 

y. -J.045 xl • 0.114 %, • 0.45' x, • 0.459 ZS + 1.400 ~ 5.98 5.60 -6.36 

Y • 0.160 %2 • 0.656 x., • v.371 &4 • 0.458 X, • 1.574 ~ 5.98 5.59 -6.52 

Y • -0.053 x, - 0.186 ~ • 0.767 ., • 0.793 %4 5.98 4.47 -25.25 

Y • -0.098 x , • 0.184 %2 • 0.948 X, • 0.778 X, 5.98 ,.39 -9.8'7 

y. -J.031 x , • 0.574 l7 • 0.813 x, • 4.313 ~ ).98 5.28 -11.11 

Y • -0.063 X, • 0.256 ~ • u.463 ~4 • 0.679 ~ 5.98 5.50 -8.03 

Y • -0.064 x, • 0.159 x, • 0.507 x4 • 0.660 ZS 5.98 ).,5 -1.19 
.. - ... -....... --.---....... -,..--.... ........--.-,-........ --.-. .... ....-.~-.......-.................... -~ .. ------------------------------~-~.--... --------.-.---...... -~.~ 

-J 
CJl 



~aola 4.11 oon~d ••• 
~~---~~-~-~--~-~---~~----~~~---~-~~~-~----~---~--------------------------~~~~~--~---~----~~,~ 

G • J', • tJ:lro 1l8b 
st.raight 
selaot1on 

J.A.tb.ro~ 
d180r iJD.J.nf1l1 1. 
funotlon 

eLq,tlve 
efflo1e-
noy • 

....--~ .. -... .. -~-- --........ -...... .-.-............... -~- ....... --~----- ..... ~----.. -------- ...... ~ .... -.. --- ... - ... -~--------... ~ ...... ---......... -- .... -- ....... -----....... 

y == v.16., X 2 • O.bog x, + 0.431 %4 • 0.673 ~ :.>.98 5.54 -1.36 

Y III -.).,)Olj xl + ,).10b x2 • 0.4 '.51 x4 + 3.14~ ~ 5.90 5.38 -.0.03 

Y • -D.J16 x, ... 0.644 x,. 0.424 ](4 • 3.676 ~ ') 98 .~ . 5.4' -9.20 

y • 0.060 x1 
... 0.6'30 x:; + 0.400 X4 • 3.710 x6 5.98 5.44 -9.0" 

y :8 -0.053 x, • v.787 %2 • O.48f.S X, • 2.121 ~ ').98 r:' ., ,.) -9.07 

y. -0.002 x, • 1.234 x., • 0.389 ~. • 2.894 :; Xt; 5.98 5.19 -1'.21 

Y • 0.038 ~ • \).822 x, • 0.410 "5 + 2.000 Xci 5.98 5.46 -8.70 

Y. J.201 x2 • v.415 x4 • 0.451 Xs • 1.645 ~ 5.98 5.54 -7.36 

Y III -0.;;2::$ x, • J.509 %. .. 0.442 ~ + 1.:)93 ~ }.98 5.5' -7.53 

y • 0.681 x} • J.444 %4 + 0.445 ~ • 1.513 x6 5.98 5.~9 -6.52 

;( • -o.J92 x, + 0.924 %2 + 1.253 %3 5.98 3.52 -41 .. 1" 

:t • -2.405 %1 .. 0.220 ~ • J.642 %4 5.98 3.69 -}8.29 

Y 18 -().O84 xl • J.]17 X2 • 0.791 ~ 5.98 ).28 -11.11 
,. 
1. :::r -0.:,)17 x, + U.68J x2 • 4.445 xb 5.98 15.20 -13.04 
----....... ---........ .-..-~~~,..,~-....... ------..-... -.. --... --... ----- -- ., ....... __ . --------- ,------_ ... -....... _- ----- ... - , ...... _ ........... --------.-..-, 

-J 
C) 



l'abl.e 4.17 oontd ••• 

(I.A. tbrou.gb G.A.tbrouanelatlve 
uisor1mJ.naat. tuDot.lon equa:t,lons a Utalgb.t. dlaor1m1nant et.tlo1e-

aeleotlon. tuaot.101'l. DOl-
~~~~~~-~~-~----~~~~~~~~~~~~--~-~~-~~-~~~---~~~~~~--~~~-~--~~~~~-~ ~~~~---

y. O.}OO ][1 • 0.750 x, • 0.710 x4 >.98 4.52 -~!4.42 

Y II -0.0" xl • 1.541 x, • 0.81& 3:5 5.98 4.98 -16.12 

Y 0 O.U20 x, • 1.202 X, '" 4.70;) ~ 5.98 5.06 -15.'9 

Y • -0.048 x1 .. U.572 x4 • 0.659 %5 j.90 S>.48 -8.'36 

Y • -0.002 x , • 0.470 x4 • }.709 ~ I' gB .J. 5.31:' -10.0' 

Y ;I 0.041 x, • J.J'9 ~ + 3.477 ~ 5.98 4.95 -17.20 

Y • -0.224 x2 + U.7'7 x, '" O.W2 ][4 5.98 4.45 -25.59 

y. 0.736 3:2 • 0.902 x, • v.777 ~ 5.98 5.36 -10 • .,7 
Y • O.55t3 x2 • 0.797 x, • 4."'5 ~ 5.98 ';).28 -11.71 

Y • 0.20& x;:- • 0.414 x. • 0.675 x, 5.90 5.48 -8.36 
) 

y • 0.100 x2 • 0.4'1 x, • 3.747 ~ :.>.98 ') }8 . . -10.0" 

y • 0.752 xa • J.4&9 ~ • 2.242 ~ 5.98 5.38 -10.0e 

y. 0.715 x., • v.500 x4 • 0.&60 ZS j.j8 5.5' -1.5' 

y == 0.6" x} • 0.421 x, • }.b89 xo 5.9tl 5.43 -9.20 
... -..-. ... --...... .----~ .. -.. -.-.. -........ ............ -~ .... ~.-.-.-.-----~ -.. _ .. ----.. ----._-........ -.-..... ----.. -_ ... -... -.... _ .. ,,------ ........ ----_ ......... -....-- -,...--.-. 



lablti 4.17 oon~d ••• 

G .A. through 
llltr:J.igb.t. 
seleotlon 

G. ,1. through islat1ft 
d1sorlllinant 8££101.
tuDotlon. noy. 

~-~~---~~~~--~--~--~~--~----------~--------~----~-~-~-~-~~~-~-----~~---~--

~ . 1.2j2 X, + O.JS9 ~ + 2.898 ~ :'>.()8 5.19 -1;.21 

y 111 d.5\)2 x4 + O.4}4 ltS + 1.b?3 SO j.98 5.5' -7.5' 

y =- -0.,17, xl + 1.1.)5 x2 5.98 3.20 -1'.04 

Y • -J.015 x, • 1.981 x} 5.98 2.41 -:'>8.70 

y • -0.048 Xl • d.73'} :&:4 5.96 4.'1 -2b.92 

y. 0.01' x, • 0.860 1£5 ~).98 4.58 -2'.41 

Y • 0.058 1£, • 5.029 x6 5.98 5.tJ,J -2.13 

Y • 0.879 lt2 • 1.209 x, 5.98 3.47 -41.97 

y. - • ..1.180 :&2 • 0.849 %4 5.98 4.38 -26.16 

Y. 0.812 X:l • 0.795 ~ 5.98 5.25 -12.21 

Y • 0.669 ~ • 4.455 ~ 5.93 ?24 -12.38 

Y • 0.701 x, • 0.713 lt4 5.'30 4.4} -25.92 



fable 4.17 oont4 ••• 
...... ____________ • __ .. _~.,.,..,...... ___ ......... • ___________ .... , ____ ••• _ ..... _______ ........... ___ ...... ____ ................. ___ • • 1 

G .A • 'tbrough G. A. tn.rougb. Re1at,l "1'8 
Diaorim1oant, tunot.lon equations atra.1gbt 41eorlaaJnant • .ttlole-

~~~ __ .r. _________ ~ ___________ .. ,~~~~~~~_1~9£_~'~£-~~~_~9Il& __ ~~ 
Y. 1.518 X, • ').814 ~ 5.98 4.96 -17.06 

Y • 1.221 x,. 4.69~ ~ :>.98 5.06 ""5 • .,9 

Y • 0.::>63 2:4 • ,-, 1):;9 % ... ' :; ).98 j.47 -a. 53 
y • ,.475 2:4 • 3.110 Zt; j.98 ).30 -10.0, 

Y • 0.349 x- • 
~ 

.,.426 %6 j.:JB 4.95 -'''1.22 

Y • {).()46 x, ;.98 c" 30U '.1. . . -94.65 

y 111 1.065 ]£2 j.98 .,.17 -46.99 

Y • 1.968 x., ).98 2.47 -58.70 

Y. ).775 -4 :'>.98 4.-,6 -21.09 

Y • 0.861 %5 5.98' 4.58 -23.41 

Y • 5.022 X6 ;.98 4.83 -19.23 .. ----..-.........-.............. .-.~-------........ ... -... -.. ---........ ........---........ -................ - .. --.................................................... -.... .-... ------
%1 • Dcqe to fire' female nover anthesia. 

2:2 • T.engtJl ot main v1ne. 

x, • 1h1olt branohea/plant.. 

X4 • Lea.! area/plant. 

z,· • Average fru1 t weigh t. , 
Xfi • Flesh t.h1okne~l8. 



lesser tnan ~t would Aaye beea obtained if seleotion 

was macl. based OIl T1eld aLII. 0Dl.7. 

f. Q9P'iJl.la'.a.OD 9' _Pi'D DPQlryj,J" tr.b.ro!agb 

M\104vRM· 

rna 18 genolryp8S were piot.oriaUy represented 

throllgb metroglypba (i"1g. 7. 8. 9 aDd 10). 

so 
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DISCUSSION 



DI30USSlon 

The development ot ellte Ol'Op genotypes and 

the ~;enetl0 upgrad1n.:; ot eoODOll.1oorops generally 

follot~ two pathways. ;.be flrst la produCUon breed1nt~ 

and the S800nd la "defeot ellmSnatlO11" breeding or 

rea18tonoe breed1.nf,&. Produo tioD breeding and 

reslatanoa breedlng go alde b7 aide in a "Symblotlo" 

fashion. Produo tlon. breedJ.ng 1.11 tb whioh we are 

ma.1.nly ooncerned 1$ usually followed tor evol v1ne~ 

variet-Ies or improvlng the existing .ar1.ties. ':"be 

var1eties thua synthesised abould baye better genetic 

oapabili tJ.es t,o use more nutri8D.ta and to entrap 

aDd oonvert DlOre eolar anergy into \be uJ. tl:.aa te 

harvestable fona. 

1be ballio Inf'onaat,ion. a bree4er u.811.811y regu1res, 

A wo,i to prOOu::,.Uon breeding J.n a partioular orop 

apeoles is t,be extent of .ar1ab.lll1.y present. in t,h.e 

aTBilable gerraplasm. Inform.at,ion on heri ta.bU! ty and 

estimates of genetio advanoe that oould be Obtained in 

next. oyole of selection are vital t,o deo1de the 

approprlat,e me~!lod of' orop bJ"8~. K'no'.4.l.ed.;e on 'tn .. 

association among .tX>lygmio 'o.baraot.era would enable 
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'Ule bree.ier t.o looate a obaraoter(e) whose seleotion 

would automatioally result. in the progress ot 

characters ",hIGh are pOs! t,i vel1' oorrels.'Led and would 

r8sul t 1n rogress of ohartlCtere whioh are Mgatlw17 

oorrelated. ~ thoro~:~ underaiand1Qg ot genetio 

dl "rai t.7 is a r'N-requ1al te tor t.b.e prod11Otion ot 

tran&fJr8881ft segreganta 111 pe4.1gfte aethOd. bul1t 

population _thod or evon 1D a betel'Oale breeding 

progr&i.!ll'18. 

The p.reaent Inftstlgatlona bae.1oally deal 

wl\h obta.l.n1ng relevant genet.l0 1ntormat.lon 5\ il,rl0.Q 

to production breeding 1n a auaber of pumpkin gena ~y t"es. 

lbe result-e obt.alned are diS0U8sed 1n~"le ens.iug pages. 

:foe 1 d pumpkln gea.otyPM were observed to be 

8~loantlY' dl.f.f'erent for yield and 11.8 oomponen.t 

oharact.ers viz.. days to !1.l'et. female fiowsr an t.hesle, 

day. to first male flower an'\heels. length ot main 

vine, male flowers/plant, temale flowers/plant, 

per oent ot female nowers, aftra.g8 trait weight., 

welgb.t of first mature tru1 t. trul ta/plant. and per oent 

of fru1 t set. The b.i{;her level ot s.tgn1tioanoe ot tile 
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d1tterenoea among genot.ypes indioat.ed tbu\ t.ha 

dltterenoea were due t.o geneUo reasone. In the 18 

t~enoty pee s tUtU.d, avero(;e f'ru1 t weight ranged trom 

yariabl1Ity tor fruit. yield/plant. ranged from ~.45 kg. 

in C!.hf. 18 to 16.10 ltd. in C.M. 17, the line 

C.~1. 14 being second to 0.\"'. 17 w1th 15.~;a kg/plant. 

fhis indioated the ava11abill\7 at enough variabIlity 

in the population under study. The invest.igat.ions by 

'rhakur and Nandpuri < 1974) in vatem.elon, Srivaeta't'a 

and ;".irivaat.ava (1976) and IQ\IlI8.Ohandran (1:J7H) in 

b!tLer go-1lJ'd and Josoph (197:3) in analte g01trd h:J.d 

shown tha.t a w1.de l"Btlga of varia-tion wu.s pres8nr. for 

mOflt ot the charact.ers considere.J lnt.hose a.;.~o)s. 

It was observed that in tJl!l present matierlal. male 
, 

flowers/plant had rdle maximum genotypio ooeffioient 

ot ftrlat,lon (56.23) followed by' fruita/plant. '1'he 

hi:;bent heri tab!l! toy as ~ima~ of' )9.1 ~ was also 

obsen-ed for male nowel'S/plant. 'l'hia resulted in the 

highest val1J,8 ot genetic a4van08 as per oent 01' 11l0aD 

for male flowers/plant. !ollowed b.1 r~Jita/plwlt. 

Srift8tava and ;;r1vast.ava (1976) in blt.-'<Jr i)Ouxd also 

observed hi{;hest est.imata of gcmetio advance i'or 

fru1 ta/ plant;. "i~~e selco t.ion or plunts hused on yield 
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al. II. gave an eX,iJ80ted genetio advanoe ot 52.361) 

in the next oycle ot aeleotion when t.he int.ensity 

ot seleotion WD,S 
", ,} 

:? '. 

Selection tor yield ~ It. may not be erleei,!ve 

sinoe implio!tel.y or explloit.el.7 "there may not be 

genes for yield .2!£ I!. but ratber for the V';;U'ious 

oo.panen~s/the multiplioative interaction of which 

results in the artifnot ot yield'· (Grat1ua" 1956 h 

?or a rat.ional 8.pproaoh to t.be 1Japrovement of yield. 

taeretore. it i:,rould be desirable to have aome knot11edge 

on the aaeooiaLlan bet.ween d1rteran~ 7ield ooaponent.e 

and th.eir relative oontribution to yield. A !t."'lowledl,j8 

of auoh relat.ionship ia essential it selection for t..he 

simul. taneoua 1m.proWlltdlt, 0.£ yield oomponent,8 and in 

turn, yield '''0 be e,t:£eo i.ive. .aut aeleoTt1on lJased on 

simtJ1e oorrelation ili \bout t.ak.lng into oonsideration 

the interaction betw'.;en oomponent ohaI'aoters may 

8oaet~ ~rove lI1alead1ng. AftJ'age tru.1t weight WQS 

ooserved to be P081'~1vely oorrelated \v'lth weignt of 

first ma'ure fruit and ul.eo with fruit yIeld/plant. 

:rhe pa.~ ooe.ffio1ent unalysls indioated tr1at leD6"'"tJl IJ£ 

ma1n 'Vine and average fru1 t weight bad. ttle maximum 

direct .£tect on trui t y1eld/plan~. ibis .leads us to 
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oonsider lengt..lt ot main vine and aw!'a6"e fru.1. t weight 

as more important oomponent oharacters of yield. .ill18 

obvlol1.8ly lea.ds for the m::leotion of b-,lanta viith 

hibber averu e fruit we4;b.t and having lOllger lensth 

of main vine for higller yield. It was alao 1nt'21'8ating 

to note the exista.nce of & neg&tift but non-signifioant 

assooiation between number ot fruita/plant and fruit 

yield/plant in the 18 ptapltJ.n geD.ot:'nJes under study. 

r .. 1ltewiae the female UOwttl'8/plant had no oorrela i.icm. 

with fruit yield/plant. Ihis 18 quite contrary ~o the 

obsernt1ona made b7 Panwar 11 Il. •• (1977) in sponge 

gourd~where he observed positive oorrela~ion between 

number ot fruit-a/plant and y1eld. Srivaetsft. an4 

~-3rivaat8w. (1976) also observed posit1ve ool'relat.ion 

botween fruit yield/plant and female flowers/plant. 

31mllar obaervat,iollS were made by Ramaohandcan (191':1) 

in bitter gourd and ,Joeeph (1978) in snalte ,}H!rd. 

Tr.J.s aberrant behaviour 1n pumpkin needs fu.rther 

pbyaiolo,:;loal s \'udie~ for a detailed underst"l.~dlng of 

t.he rele.t.iona.b.i..\'J arllOng fruit y1eld and its ooraponents 

es~eoially. feoale flowers/plant and £ru1ts/plant. 

The pbye101o.:;loal sink in pumpk1n 1s yet to be de£1ned. 
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Studies oonduoted reoentl,. by Agarwal (1978) 

in okra. and Mehra (1978) in toM to 1ncUoate the 

importanae ot eo tllaUy oaloulat.1ng the VBlue ot 

expected genet.io advance ~ aeleotion ot 

OO1Iponent. oha.raotera and thrOugh direot selection. 

Il, tile present stud¥ 1 t. was obaeryed. tJlat. t,he gene't.l0 

advanoe ob t,a1ned in fru1 t. yield/plant by eel:o t.lng 

average fruit \,Jelght, alone '",as 2'.14< les;:\er t.han t.hat. 

obta1ned through 9. atra1.i;ht. selection i1rogr:J.mme. The 

present. study proved oonoluslw17 the etf'lo1enoy of 

8t.ra1ght 8el,'~otolon ot yield au: u. over eeleotion baaed 

on component oilaraot.e.28 alone or 1n oomblnat.lons. ~l.e 

superiorit.1 ot stra1ght seleot.lon o~r seleotlon through 

dleor1m.1nnnt .tur1ot,lon analy-31s .bas been pointed out 

by Mehra in tomat.o (1978). 

me lliF~Y ale;nir1oa.~t differenoes ~;;'!J.e 1 d 

benotYves £0:4' len;;th ol' mn1n vine and its oomponent.s 

are in agreement .v1 th the !1nd1noa of HaTnaot~lJldran 

(1')73) in 01t.t.e1' gourd and Joseph (1978j in snalta gourd. 

Tleal area/plunt i18B a high her1 tability 8st.1ma .. e 

aooOllliJanied by nigh <:en,;. tio ga1n whioh ll&ay be due too 

addltl" gene efteotij. Ihis sho,,;s that there is 

suf!'lo1ent soope for the 1m~)rovement of this oharaOtOl". 
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Leafts/plant nenthougb baTing a high heritabilit.y 

ee'~te. W1a expeoted genetiO adY8DOe as per cent 

ot mean 1s found to be low wAiob .., be attributed ~o 

the action of non-add! tin gen_ wbioh includes 

dominance and eplstaele (PaDae, 1957). ~lence seleotion 

has limited soope reI' improving leaves/plant..fowever, 

lea'988/plan. t. baa h.1gb pos! ti 'ft direot etfeot on leD6t..tl 

at main vine which anows tne importance of tilus 

oharaoter t.owarde impro'Y1ng tJle lengt.h ot main vine. 

~he we1i;ht 01' l'irst ma.ture fruit determined 

major portion or :.ne ~ tLmtet.ot<..U. yield. It, .c:ul~;ed 

.frota 1.t.:b let). i.n. :. '. 1B loO 9.95 kg. in ; •. ~. 1 { • 

. .IUaong Wle OOJliXlnent cbaraoters ot weight. of firat. n\atu...~ 

trtlit. fiea.n t.il1Ola1eas 4las ;;'b,e maximum vaJ.ue of positive 

direct e£teot. Da!ih;i t :1inWl and NaD4puri (197i3) in 

lIl18kmelon also observedt.ll8 b1gh posi tilve relHtl;-mship 

bet.ween fie9h thiaknesa and f'ruit weight.. 01 rcunU'el"e.n.oe 

of frtu t. though b.a.vini; a oorrelat.lon oJ.' J. 'j~) ;; i"lOb. 

we1ght of tlret rna iillrC !x'Ui. t, had. only a murginal vu.l u.e 

of 0.14 as direct ei'~'cQ c.. .l.'e. .. h analyaia illdioa,('ed 

that aaleot1on otplants wi:...h more i'leah ;..lUoknesa and 

length ot irui t wO'nld UlJparently result in acl.€ction 

of plant.e w1t.h 1U()1~ h'eignt 0.1 r1rat matux'e l'ruit. 
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The 1mprotanoe ot psplt1n 8B a posslble suppl.ler 

ot carotene llas not beaD auoh _pbasl&ed. lbe present 

study also brotlGht out. oonsl4erabl.e varlabili ty in 

PUIlpldn h"8DOt.Y .. Jes with respeot to carot.ene oontent. 

Kubiak1 and :~'al.eaalt (1976) &leo reported oonsiderable 

variability ~itn respect to oaro~8 content in 

dli'terent OyQy.rblt.1 app. Caro~ content ranged. f'rom 

maxlU1llm value of expect.ed genetio adva.nce a.3 'pal;,o'~!J 

mean (93.7'.)) rea~::lt.!ng from the ~a\i Iuuit.alIlllt.y 

estimate ( 9.76 ) BSsooia .. ed.,;itJl WlG Li.1g.nuut, 6cnot.y}io 

88sooia~1on with carotene oon~ant. lbe potassium 

content was observed to have maxlara.a genotypio 

oOl"relatJ.on and manmtUll ;>oslt1ve direot, effect on 

oarotene cont.ent. ":;lE! role of' potassiun nutri tion in 

the ,6)0081bl.8 enhanCf~llent of oarotene aon tent J.n lJUIl'J.lld.n 

genotypes needs f'n.ri..her study tal' oonI1rm&~vion. 

fruit yield/plant, len:t.b ot ma1D Tine, weii..;;tlt ot tirst. 

88 



mature frllit and oarotene ooat.ent and tJleir reepeo·tlve 

possible oomponents were obeer.e4 to be greater tnan 

the correS,i)ond.1.ng phenot7IJio correlation ooeffioients 

exos)t in few O~.JBes. lhis is in agreement. Hl'~h iM.le 

re:')()rt.s Qf' 'c'·:la.h.-UI' and :k\1ldpuri (1974) 1n watermelon, 

Sri'YP...sta?a :'lnd ::;riY.J.9t.sva (1976) and Raa.~aohaniran (1973) 

in bl t ter ';0' u"d. ,:'al,oonar (196 • ..) ,·,orkfKl out ~\ 

relationaillp bfltween pi'lenO typJ,o, geno'ty~Jl0 and 

environmental correlr.!.\ilona. He pl'O,::Joeod the c};lJ.;.].ti,)ll 

r (n). j h 2 • h2 • r (g) + ~~ • r (c; ry • x y xy j ex • f Y xy 

where, h2 
31vi h) refer to h<::rl~abUi t'T QS t.l>W· ... ~e3 uf x y oJ 

the oharacters x and y '::.'e~J~eot.lyaly. e! =j1 - h~ and 

e; • )1 - n; and rxy(p), rxy(:;) and. rxy(e) 84..and for 

phenotY:'loJ, Ccnoty...-,10 :.U1d environaeD.tu.l oorrelr.;l.liion 

oorrelation ooeffiai. '.~S. 

,j.:D au; UIJ, Wlr; 13 pum.pkin geno tYl)eO exidbi ted 

consl·1erable "'+rl.1I11i (.;/,;1 th .{'espect. to ,nu" ... "'l,'f)i' t.he 

polygenic ch'lI'aote:!'f3 ~3 ::.ndied. Lell{~th of m.'3in vine and 
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awrage fru1 t welt~t wen olJeerred as Ille mJ8t 

important oomponent obaraotere deold.J.Dg t.he t.o'tal 

frn1t yield. 1'lle aberrant bebavlour 1n pumpkin in 

terms of negative aBaooiat,1on bet.ween fruit, yield! 

plant Hnd number ot trni t,s/plaDt and female flowers/ 

plant needa muon pQysiologloal atudiee for appropriate 

explanation. I'here is sutfio1ent aoope to improve 

the Pllllp1d.n g_o ty pes tor hlgber oarotme oon t.ent 

t~ simple 081eo tllon methods like _8 seleotlon. 

The role at potassium nutrl t10n to en.banoe carotene 

oontent in platpkln also requirea a detailed 

lnwsilgat.lon. lbe present st.udy oould isolate ~.tl. 

lines iJ.'~. 17 and].:!. 14 as hJ.gb yielders (16.10 kg. 

and 1).38 kg. fruit yield/plant .reepeot.i'V'91y) haVing 

desirable oha.l'act.el'8 euob. as lODger main vine, nigher 

truit weight, large number of lea't'ea/plant and fruita 

wi ttl nigh nash thioJm.eaa. 
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SUMMARY 



SUMMARY 

EJ.ghteeD ptwpkln (QlI!Ju12AiI UMhAr. Poir) 

gena types were grown in a ran40alHd blook design 

w1 th three replloat.lona 4ur1Dg September - :'ebrti8.l'7 

(1978-79) at ,he lnatruotional ~ Oolle~e of 

BoJ"tloul tUN, lleral:J. Agr10ul \u:ral au.,.l .. 1 ty. 

Vellan1kkara. 

2. <rbe exper1men\ \188 oODd.uoted to measure 

tbe extent ot Yari~Ul try. relatlO11ablg 8IIODg trul t 

yield/plant, length ot maln viAe and weight ot tirat 

mature tru.1 t aD4 their ooapoaenta. Tbe oaroteue 

contet and ot.her oha1oal ... tltuente present in 

the 18 gea.ot:rpea were alao eetiaated to t1nd out tbe 

extent of 't'a1"1abl11t.7 cd oorrelat.iOll SIDODg tbea8elfte. 

1';).. oorrelatlona were partitioned into the direot 

8D4 ind1reot etteots ot OOllpoft8D _ OD t:ru1 t. yield/ 

plmt. leragtb ot IlalD. v.lne. weight ot tirst mature 

fruit aII4 oarotene oontent.. the ettio1ency ot 

•• leo tion throus:h dlaorlaSnaat turlO1.1on. it arq. 

Oftr straight. 8e1801.10n wae alllO uoert.a1ned. 1be 

genotypes ware piotoriallY' repreaeatec1 "Ulrough 

lIetroglypba • 
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ot 4qa ~o t1rs~ temale nower ant.beei •• 481'8 to 

tiret male fiower a.n\heaie, leugtJ1 ot .main vine, 

temale nowet'll/pl.t._ per oent of t_ale nowerat 

average tru1 t ve1gbt. weight. ot tirat mature frW. t, 

truita/plant and per oent ot truJ.t. .et. the 18 

genot.ypes were e1gn1fioantl7 41fterent lor y1eld 

and i\8 10 ooaponant abaraowre. 

4. Oonsiderable var1ablli~ exi.ted tor 

yield aDd 1 ta ten OOIlponeDt obanot.el"8.fhe range 

tor truit yield/plant ftr1e4 troa ;.45 kg. in 

C.i'l. 18 t.o 16.10 kg. 1n O.t1. 11. 1'he maxi .. Y8lu.e 

ot geno typ10 ooetti01_t of ftr!atloa was obeeJ"ftd 

tor male novera/plant followed b7 trulta/plant.. 

Tba bigbeet beritab1lit7 eaUmat.e ot 99.14·~ was 

obHrnd tor aale novara/pl._' toJ.loved by per oent 

ot temale tlowera aDd teaale tlowen/plant. :lbe 

10""t her! tabUi i7 .. UmatA of 16.971 wae oba8rn4 

for per oent ot fruit .. r.. Male .t'1owere/plant were 

~ ob .. ned to bave t.be h1gheet Yalue ot genetio adYaD08 

in the next oyole ot 801eot.!on. Fru1 t yield/plant. 

had an expeoted genetio adYalloe ot 52. "2'~ 111 tone 
next generation of aelaotlon. wb.ell lntAn8it.T of 
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.). Length o~ IIa1D Y1ne. ...rage trt1l. t weigh' 

anc1 weigh' ot t1ret _t.un trui\ vere a.lgn1t1oant17 

and pos1tlvely oorrelated vl\h tru.1t J'ielcl/plan'. 

Pru1ts/plant bad a n.gat,i ....... oo1atlon with f'ru1t 

yleld/plOllt.?emale flowen/plan' bad no oorrelatlon 

with frult 71eld/plant. 

6. Leag\h ot raa1n yJae appeared frO ba'ft t.be 

_xi ... cU.reot etteot. on fruit ,ield/plant toll owed 

by average trw. , waight. SelaoUon ot plante w1 t.h 

ao1'8 Bftrage trul t velgbi aa4 leagt,b ot ma1n viDe 

vaa oblMtJ."ftd DO' as .tteoti_ .. 8uat.ght aeleoUon 

ot planu baaed on 71eld. JlI£ .... 

7. Length of M1D vJ.zM waa oonei1tred as a 

tuDot.1on of rWut ooaponant.8. node at whioh tJle 

t1ret female flower appeared, DOCIe at. whJ.oh t.he 

t1rat truJ. i 18 reta1ned. 110488 OIl JIa1D. vine, pr1laa.:t7 

bnmohea/ plaIR, tb10k braa0.b8e/plant.. .t.n ttemodal 

length, intemodal al.ro-.tueaoe, lea we/plant. and 

leaf area/plant,. 1be 18 genDQ'-,*, were 8ignJ.tloantJ.7 

d1fterent. tor 18.D8th ot main viDe and 1 t.s nine 

ooaponem. ta. 
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8. Amon8 t.be .PONlble OOIlpOnen'ta ot 18ll&~b. 

ot ma1n. vine tbe -xl .. varlabU1iy was obaened 

for prlB'&1U"'y branobee/pl8D.t followed by lear areal 

plalt. !'he aignest TalUS ot her1tability was noted 

for leaves/plant followed by DOd .. on ~e ma1n v~e. 

Leat area/plant reoordedtbe b.igbest vr.:llue of 

;jenetl0 advtJDOe in tohe next gaerat,1on of se100t,lon. 

1'he hlgh genetio adYanCe results from higher eat.1ma.t.ea 

ot heritabilit,y as well ae phenotypia ooeffioient. ot 

variation. 

9. Length ot ma1D v1ne W88 obaerna positively 

oorrelated :lith noder.1 on main Y1ne. primary branob.a/ 

plant,. les'9'8s/[;lant and leaf area/plant,. Leavea/ 

plant had t.he maxSmum positive direct etteot on 

length ot ma.1n vine followed '7 1ntUDOdal leDgth. 

10. \~t of firet _t.un fru1t was 

oouidered as a func tlon ot olrcnaterenoe 0 t f1"'..1.1 t. 

length of tru1 t. tru1 t shape 1a4ex. n.eh tJUokness. 

aeed8/tru.1t,. 10o-aeed welght, and oarotene oont.ent.. 

l'h. 18 genotypes were algn11'1oarlUy cUfferent. for 

tbe abo," obaraotsl'8. 
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11. 1be weight of f1rat mature fruit ranged 

from 1.8:; kg. 11'1 O.M. 18 to 9.9; .cg. 11'1 Q.~-t. 17. 

Aaong tJle ohaaioal ooaeUt;u.u oaroten.e oont.ent bad 

tbe maxlmum value ot expeoted genet10 adYanOe as 

per oent of mean resultJ.ng troll the h1gbest 

herltabUlty 8at1ma.te 8880olaw4 :,.,1th the higbest 

genot7Pl0 ooeffiolent ot YBr1a~on. 

I_ne. aoope tor 1Iaprov1ng puapJd.n tor higher 

oarotene content. 

12. lbe nash tlU0kD8 •• appeared to na.,. the 

ot tlret aat;ure £ruJ. t. Oi~.ftIlOe ot fruit nac1 

only a JlU'g1nBl "Value of 0.14 ae 4J.reot • .tleot OIl 

weight of tint mature fruit.. 

1'5. lbe 18 puapk1Jl {'-'nee were obaernd 

algn1t1 CBDtly 41fterent aacmg tbsma.l.... for protAJ.n. 

phoapborua, potaaelua. oalol,.. t.a.3. a.nd oarotene 

oontente. The protein oonteat ranged troll j.26~ on 

dry velght baaia 1n 0.~vf. 11 fro ae high as 9.49"<;, 11'1 

C.!1. 15. './be all~.f1oant. oorrelatlon betveen. 

POtaasl18 oon\ent fmd oarot .. oOlltent indioataa 'tbe 

poeslble use oi a higher potaaal_ nutrition 111 
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1noreu1Dg 0&1"0 teDe OO8t., 111 pwlpktn. X.bJ. a 

requlrea tul"tb.e1" work for oe1'lnat,loa. 

14. A dleo.r1a1.Dant .ttmot.lon anal,st. wae 

oarrled out to 8S\taat. \be ettlo1eno7 ot •• leotion 

through 41earl-Snant tmlot.lon oftr atra1gbt 

seleotion of tru1 t yield/plant l!t£ 0.. Genetto 

a4ftn0e tbro'ush s'U'a1gb.t aeleot,lcm. tor yleld/plan.t 

au: .. was bJ.gber t.barl tbat oaloula't.ed by d1aortmhumt 

tuDotlon oona1der!ng all oOJlblna t.icma of ooaponent 

ohal'lloten T1s., ~ to first female flower an'thee1. t 

length of a1n vinet tb10lt branches/plant. leal areal 

plant, awrage tru1t we18ht an4 flesh thioknesSe 

15. 1he 18 pump1da PftOtypee were piotorially 

repreaeated through MUOg17PU. 

!be results obtained 1r1 t.be pl"88eDt stud7 

are adequately cl1aouaaed aDd .1t.a laplloat,1an J.n 

wgetable bl"88ding aluoJ.datecl. 
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Appendix 1 • ~1e'\erOlogloal. data 4ur1ng tbe oropp1ng period (~eek viae) 

......... __ _...-....1 ............... _... •••••••• _____ •••• _. ........ .. J __ ._._._ ...... ~_ •• ___ • __ ••• __ 

:r.apefttunt( ·0) Ihp14"7 ( ~) 

MiiJi.. -4RIiI .. ---i\)mrng- • -s;;rng 
RalDtall 

J.a. ... 
(Total) 

... _ .... _ ............ , ___ .--,. ... ______ ... ~ .. ___ ... _. _____ ••• • __ I •• ___ ... -. __ .....-... __ ..... _____ ••• _. ______ • __ _ 

22-1o-7H 
29-10-78 

)-11-78 
12-11-18 

19-11-78 
26-11-18 
,·12-78 

10-12-78 
11-12-78 
24-12-76 
1-1-19 
9-1-79 

15-1-79 
22-1-79 
29-1-79 
5-2-79 

12-2-79 
19--2-79 
26-2-79 

to 

to 
to 
to 

to 

to 

1'.0 

t.o 

to 
to 

1.0 

to 
to 
t,o 

to 
to 
t.o 

to 

to 

28-10-78 
4-11-78 

11-11-18 
18-11-78 
25-11-78 
2-12-18 
9-12-78 

16-12-78 
23-12-78 
"-12-18 
7-1-19 

"-1-19 
21-1-79 
28-1-79 
4-2-19 

11-2-19 
18-2-79 
2.)-2-79 
4-'-19 

.,'.7 .,'.0 
28.6 
"2.2 
3'.5 
30.8 

"'.~) 
-,0.9 
,'.0 
,a.O 
.".0 

.,'.0 

.,2.2 

'2.6 ,.,.9 
'4.1 ,.,.4 
,2.9 
:53.8 

a·'~.8 

23.6 
22.9 
22.7 
21.0 
22.9 
24.0 
24.5 
23.' 
23.' 
22.5 
22.5 
22.0 
23.9 
22.4 

2'.' 
22.9 
23.7 
23 • ., 

as 
67 
92 
B1 a, 
80 
7., 
75 
7, 
82 

14 
74 

6' 
19 
89 
19 
85 
9., 
15 

68 
74 
75 
~5 

52 
;4 
59 
56 
;1 
65 
41 
47 
54 
51 
49 
4::> 
52 
62 
48 

13.6 
47.4 

124.4 
0.0 

19.' 
23.8 
0.0 

0.0 

0.0 

42.9 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17.9 
4.1 

".2 _ ...... __ ....... -- ..... _-_ .. _-_ .. __ .......... ...-.. ................................ -.--........................... -... -- ............. ---... ~ .. -------....... ----.. 
Source. Meteorologioal obeervat,ory-, Distriot. Agrioultur::.u. la.m, Mwlnl.lthy. 
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AppencU.s 2 • 

...... . -...... -----........... ...-.----... -.. -----~----------... ----,.,-.. ~--... .. ----~~.....-. ....... ....-.-. ... -------...... ~--- .. -- .• --.. --~-

Aoo.No. 

oJ .1·1. 1 

J.H. 4 
u.;). 5 

1 !I'i 
...".:;.':. 

O.t'i. 6 

a.M. 9 
O.M.l0 
O.M.11 
0.t·1.12 

O.H.1} 
a.~';.14 

\J.M.1S 

J.H.17 
0.1;.18 

Dap \0 
:f1n\ 
temale 
flower 
aat.bea1s 

48.j1 

48.2' 
41.53 
47.03 
40.90 
4S.20 

43.57 
56.00 

48." 
51.67 
47.57 
40.90 
49.23 
48.57 
45.90 
49.00 
48.51 
}7.51 

1.91 

50.56 
:;1.78 
47.22 
49.89 
41.18 
5'.33 
45." 
51-.00 
51.11 
50.22 
51.55 
5,.66 
48.22 
48.00 
41 .. 67 
55.4) 
48.07 
46.56 

Ifode a\ !1'ode at Leagth fIodea 
wblO1'l c1Gb. ot -Oft PrJJaa17 thto& lnterllo4al 
~1rat \be t.trst. II8.1rl a1n bnnobea/ bnnabea/ ~ 
:female tnJ.1\ 18,,1De v1M pl.ant plant (oa) 
flower ret.alnel. 
appeared 

21.00 
23.00 
18.'3 
24.78 
20.22 
22.2' 
20.[.)5 

28.18 
21.22 
22.99 
21." 
24.44 
21.22 
2',).00 

20.22 
25.78 
19.34 
25.22 

1.27 

28.11 
23.11 

19.22 
26.61 
20.22 

26." 
2U.b7 
29.00 
21.18 
24 • ." 
21.56 
27." 
21.78 
24.56 
20.67 
26.3' 
23.33 
31.00 

7.60 56.11 
8.10 68.67 
j.98 63.50 
6.98 b2." 
6.49 61.61 
7.0' 55.56 
5.19 66." 
9.63 11." 
6.38 69.45 
7.41 60." 
6.17 49.78 
6.35 :.>9.61 
8.00 58.22 

9." 74." 
4.15 56.44 
5.89 44.22 
9.51 81.3' 
b.'7 60.44 

4.67 
6.45 
6.11 
8.11 
5.28 
6.78 
5.00 

1 •• 22 

5." 
4.55 
7.00 
4.3' 
1.11 
7.18 
4.22 

'.78 
5.78 
5.00 

3." 
2.67 
3.56 
'.89 
3.11 
'.44 
'.11 
,.61 
'.45 
2.56 
3.22 
4.00 
,.56 
'.56 
2.00 
1.33 
4.00 
,.67 

0.65 

11.41 

12.42 
11.40 
14.10 
13.29 
11.42 
10.86 
14.5' 
10.04-
10.65 
17.95 
11.51 
14.21 
1,.6, 

9.7' 
10.56 
12.35 
8.18 



Appendix 2 001114 ••• 
~_ -.---. _ ......... _....-•• 11_ • __ ........ ~ ______ ........-. _______ ....... ____ ... _~ __ ... _..--_ .... _ ........... ...-_~-.-.-.-.....-. ___ ••• I _______ •• __ _ 

~ A~ ~~, 
Aao lfo In'terrJodal Lea_a! areal Male Jaaal..'; of fru.1t, of tirat 

• • o1rcNJlfarenoe pl.ant plaat. flowers! tlowers! temale wai&b' aaa\ure 
(om) (m2) plan, plant. flowers (Kg) trul'(Kg) 

..-.~ ....... .-.-..~~ ... ------....... ----..... ------..... -.. --- ..• --_ .. -..... --....... ~.......-...-- .... -.. -.... -------...-... -.... -.,-
~.M. 1 '.'4 250.11 10.46 148.01 5.'3 10.11 6.59 8.21 
(J.t:. 2 4.44 238.62 1.74 133." 6.22 ".0' 6.4,) 6.58 
\).t'l • ., 3.41 224.oo}. 78 14.90 5.00 14.5' 4.55 7.53 

J.i. 4 ,.61 233.4' 7.94 '0'." 12.00 18.87 7.46 6.00 
o.!~. tj 3.66 208.45 5.l4 86.00 7.00 15." 5.87 6.51 
~.ti. 6 4.07 254.11 9.06 "5.27 6.11 12.65 6.39 6.19 
'J.i:. 7 ,.4' 173.00 '.12 86.20 6.00 1';.9' 4.59 4.58 
J.~';. 8 4.06 34'.00 8.04 189.10 16.28 16.32 1.52 2.01 
O.f':. 9 4.11 200.78 6.02 110.71 4.67 11.68 8.61 9.40 
J.l·~.10 '.89 162." 1.80 75.2, 9." 19.40 6.92 9.29 
J.M.11 4.;1 244.44 7.84 92." 10.83 18.90 9.95 9.17 
O.M.12 '.38 226.46 7.41 120.57 5." 11.87 6.2' &.58 
O.M." '.59 291.22 9.80 91.61 4.71 12.87 9.6, 9.12 
o • tv, .14 '.19 299.'4 12.38 169. T1 5.44 10.19 6.41 9.36 
J.M.15 }.70 111.61 2.82 56.2' ,." 16.61 '.22 3.95 
O.M.16 '.92 156.5' 5.50 145.4' 10.18 8.65 6.36 1.87 
J.1"1.17 4.08 '21.&7 12.0 117.67 10.S' 16.81 8.23 9.95 
J.t1.18 '.99 208.11 7.11 :58,.61 7.8' 8.20 1.21 1.85 

0.30 12.86 1.05 11.17 0.88 
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---~-~~-~~~~~~~~~--~-~~~~~---~~-~~~~---~~-~~-~-~~-.-~--.--~-~~~~~~----~~~--

LeJI.gtb Pleab. 
AO() .llo. 'It O~ Ou-o-terenoe of PrW.t. ~lok- 1OC>-ued 

Fl"tl1 tJI/ truit. of .tru.1t .trldt. shape Desa Jeecla/ welght. 
plant 8.;;:t (om) (om) 1D4ex (om) tru1t. (g) 

.....-.-.......-.-.----------~----~ ...... ------------....... ......-.---.----....... ----... -,------... --- ...... --................. -..... --... -...... -.-.-...~....-.-
~ .1-:. 1 2.11 40.02 65.52 3'j.86 1.40 .,.86 5,".00 16.44 
't .' 2 1.67 20.67 96.00 21.34 0.14 3.65 5".27 20.68 ... }.t '. 

J.i • ., 1.8:) 37.71 93.3' 29.92 1.'" 3.44 390.50 17.76 
" , ' 

4 1.73 22.63 103.33 18.1' 0.62 4.10 5'36.70 19.20 ... ,i ••• 

.. 5 2.w 32.42 80.44 29.75 1.11 '.49 417.50 18.22 , .... ' .. 
, 

6 2.J\) 33.25 86.92 24.29 'J.99 3.58 407.4' 18.78 .... ,.'" . 
, 

7 2.44 36.'7 00.00 20.44 0.85 3.37 212.90 20.09 '0#. ~ • 

\ ;" £3 5.07 36.17 44.61 19.45 1.36 2.85 309.77 16.56 "." . 
0.:'. 9 1.55 35.11j 1".01 20.95 0.61 4.22 4'2.50 18.64 
a.I:.10 1." 22.i9 106.50 19.29 0.60 4.0' 434.8' 18.2' 
0.i·1.11 1.44 19.62 84.83 38.11 1.47 '.98 488." 24.75 
J.E.12 2.11 36.& 68.61 22.07 0.79 ,.66 264.61 20.84 
0.i l .1., 1.44 ,.,.37 112.fJ'j 25.08 0.7' 4.16 439.17 16.', 
O.~'1.14 2.45 41.28 108.05 23.82 0.71 4.:SO 415.13 17.98 
,., ~,4 15 Vet". 1.78 33.10 74.06 20.79 0.88 2.91 314.10 18.20 
J.;J.10 1.44 30.')4 85.44 34.50 1.'9 3.6, 4~.17 19.92 
• ' 17 -V.1' •• 2.00 25.5' 101.67 26.91 0.76 3.87 456.00 15.68 

O.t'I.18 4.5t:> 49.66 85.83 12.17 0.10 2.89 225.00 11.67 ...-. ___________ -....-...-.-. ... _~ ___ ,-........ __ ....... _____ ..... _.ft_._._._ ... _~__...._.._ __ ... _ .... _~ ________ ... "" ____ ............. _____ .......... ___ ........... _ ... ____ ....... ._. .. 

" (') '''. ,je _J.' 0.52 6.66 7.19 3.8' 0.20 0.24 52.89 1.66 
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~~~~~~~~~~~---~-~~~-~.--~~~-----~~~---~~~~-~-~~~~-------~---~~ 

Aa.·J.!lo. 
.FruJ.' field/ 
pl_t lIe) ProMta Pboapboru Po t,aasltla OaJ.o1u1a <;1 ',J. ~.> Oarotene 4."'.0.1. 

(~) (~) (,) ( ftl) C~) (~) 

-~~~~---~---~~-----~-~-~~--~~~~~~--~--~--~~-~--~~~~-----~-----~-~-~---

; .}1. 1 14.20 7." 0.447 2.25 0.600 7.'" 0.116 
0.1>';. 2 11.32 5.56 0.418 1.38 0.53' 5.39 0.155 

" . , 7.98 9.12 0.511 2.13 0.480 7.00 0.168 ...,.1 • 
"" ),' 

v.l~,. 4 13.22 5.80 0.4" 2.38 0.600 5.50 0.143 
e.L. S 11.75 7.07 0.521 2.13 0.501 7.00 0.211 

J. f'~. 6 12.18 1.92 0.356 2.06 0.560 6.61 0.114-
a .t·~. 7 11.12 u.10 0.418 1.42 0.49' b.UO 0.139 
,~ .L. a 0.61 7.94 0.468 1.';0 0.427 12.78 0.154 
r.,. "'. ~.;~. 9 12.96 6.16 0.45' 1.38 0.520 8.00 0.180 
\.l.L.10 9.20 1.19 0.411 1.59 0.560 6.28 0.150 
0.:;.11 14.21 5.26 0.346 1. '.58 0.501 5.00 0.249 
o J·).12 12.91 b.40 0.446 2.1' 0.520 8.55 0.182 

',.. '; " Y.,'". ".19 8.52 0.414 1.46 0.501 6.11 0.191 
a.i~~.14 15.:58 7.92 0.615 2.50 0.501 5.~:2 0.207 

O.~').15 5.64 9.}9 0.,.,' 1.96 0.480 6." 0; ,.,2 
,.. " 16 "'. ,';. <3.96 6.77 0.418 1.42 0.461 6 • ." 0.154 
J.:-'J.17 16.10 7.43 0.522 1.96 0.480 6.11 0.161 
\l.n.18 ,;5.45 8.76 0.5'3 '3.15 0.51' 4.39 0.527 
~~~--~~~~~~~~~~~~-~------~--~----~.-~-----~~-~-~---~~------~------~~~~~-~ .. '( , ... .&.1. 5/;;1) 1.81 0.58 0.020 0.19 O.O~ 0.47 0.007 



Plate I. f". gener3J. view of the experimental field. 





Plate II. 1814 P rtormanc of pumpkin .enot7p8 •• 18. 









Plate IV. e14 pertomanoe of ptapJd.n enotype O.M. 14. 









Pl •• VII. Fru.i oharaotera of different umpld.D 'type. 
(O.M. 7. a.M. 8 & O.M. 9) 

Plate 1'111. J'ruit ohar ter of different puaplWl ty 
(O.M. 10, •• 11 0.4. 12) 





Plate • 

Plate X. 

t charaotere of d1,tterent papk1n type. 
(a •• ". O.H. 14 &; 0.1'4. 15) 

tare of dill.ran p pkin types 
16. O.M. 17 O.M. 18) 
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ABStRAOt 

lUgbt.e8ll 41 ... re. paptd.D c-o',pes were growa 

in a raacloa1e.d blOOk "'1p w1 tJl t.bree repUoatlou 

4V1n8 1978-79 at the IMt.noUoaal. ~ of College 

ot HortlG1ll \un. Yella.1U:ara to .. t18&te the ext.eftt 

ot sezuttJ.o '9&Z"1ab1l1 \7 t __ latlO1l aaong pol,.genj.o 

obaraoters and 1'_ parUUoa iIlw cl1reo1'. and 1ndtreo\ 

etteota. A 41eorllll .... , ""1011 anaJ.181- was also 

O&ITled ou\ to t1M out \be ettio18D07. 11 £fll7. ot 

selection 'tbroagh 41.801'1.1 .. , fwIoUOIl o .... r 8t,ra1ght. 

a.leot,i_ or 'doe-ftraa. 

'!be 18 gea.ot7pe8 weN .1&D1tl0aD.~ 41ft.rent 

tor tbe '2 poqpaJ.o obano'ue .t.u41ed. fhe gengt.Y;J4NI 

O.M. 17 and O.M. 14 -raed .. ht.SIl 714114.1'8 witA other 

de81rable qUal1t1e. (16.10 kg. IID4 15.,., kg. fruit 

yield/plat. reepeot.lw17). SeleoUon ot pl.ante 

ooulclerlDg ylel4 au. _ vaa .... 1Wd to be ettlo1ent 

t.b.aa •• l8Ot10n ot ooapoDellt. obanou1"II. 

l'ru1t. J'1el.4/pl8llt. .. poe1t1ftl.1' oorrelated 

'lI11tb 18ft8\b ot u1D Ylne. aft1"a88 truit. velgb.t and 

'dipt. ot tint _ture tru1 t.. Leana/pl.' e.D4 

1nt.emo4al lagth bad aaxl .. cU.reot e.tt .. \. OIl l.eIlB'\b. 



of Min v.I.De. Welgbt d tlret. _'v. tNl, wu 

poaltln17 ooJTel..'.4 w1\b neab Val ..... .ad 

olro.teJ'8llOe of £1"\11\. ...r of teule 110 ..... / 

plant, rm4 mabel' of tnl'./plaa\ bad DO oorrelat.loa 

with tru1t 71814/p1an:'_ Tbl ..... 1T8I'l, Mbaviour 

requ1ree ta.rtb.er pbplologloal. et.wUe. .. 4et1rle 

the pbyalo1ogloal. td.ldt J.I'1 pap."'_ 
1'be lJ.Da O.H. 18 18 o •• 1W4 \0 oon\a1a \M 

aax1Iaa ... ~ of 0&1'0'''' (0.521.) aaGIIg ~ 18 

geaot,7pee eW4le4. 1'11. oarouu ooauat. vall o'b ...... 

raUler 1D4epea4.t of trW.t. 1iel.4/plarl\-
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