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 ISTRODUCTION

In »acont ;gv.am', sintisticel methods have found

egmﬁ.&éiea’@.a spplication in plent brecding procedures,

In any evop improvement progresze the mexismm
conaideration is sttributed Towarde selection *_si‘ typen
for nigh yield. Yield is & complex chavacter which is
_often polygeaie in inheritance end anbject o finotue~
’emaa in tho eﬁvimmﬁt to & grest deml, and this

. introduces gonplications mﬁ ﬁmi’ﬁmi ties in m'rivi“ig
at a more or less moourate cstinstion of the yield

pt

- m%&%@& On the other mﬁ&, there aye several othoy _

eheractoriatics, which, u%i&a *fsm ymm end othew
similms polygonic chavsolors, Mm undey the control af
- ?ﬁl&%‘i?@lﬁ sEell number of @@maa whioh haove more op
lesm. %mmne@& effects of their own and ave less
. suscentitle %o mvimmmﬁsl miﬁﬁm&. it hae alao
ﬁa@a f’fﬁlﬁﬁ !shg:& i*& is gwmme to meke nepparenent of
 these ‘chavpotors With eneugh relishillty and secuveoy.
- ﬁni %‘i‘w contrary. such sconrnie :&em:z'@zm% could 1m‘-§z
be earricd out in the e&&zé of polygenie¢ cherachers.
 However, it hna he«m notieed that rela"smns}%ﬁ,ms wih &@h

' i are often mmmﬂ% end definite, oxiat be’%wee;m such



/

complex qﬁantitative ehéra@térsias yield, end the less
~oomplex gquelltative characters. Statisticsl procedures
heve often been found o help one aequira'faasﬁnably
acaufate knowleﬁge'ef these relatlonshipe, A knowledgze
of auch relationshipe, if aveilsable, cen no doubt be of
groat use in selootion procedures, eapecially when the
lese 1m§ertanﬁ and reondily readable eharaeteristieé oon
be uzed pe dependable indicatora of the mere important
and complex ones. Heelising the great 1mpovtg§ce of
"ﬁhia pardienler sopeot, attemnta havé baenvand are being
made in various erop vlante to knmow the relationship
| betwoen economieally important end unimportent
: charéaﬁ@ra, Iu-many,inataneeé, tﬁe Imovledge, thua -
"nequired, have proved *‘bhamaalveffs %o be of grent
practical utility. |

Bhindi or-ékra (Abélmaaeﬁné gaculentug, Linn.)
ia aonéiaerea g8 oo of]ﬁhg nost impeviant vegeteble
- orops in Inéig a8 weli an olsewhere.  The very

eveilebility ofzita'eﬁible‘fruiﬁa during most of“ﬁhe
"ﬂaeésaﬁa“af‘%hefyegf;'ﬁh&‘relaﬁivaly low cost of
produotion, end ita emaizing adeptebllity to a wide
range Qf climetic ana’aoil eonﬁitiqns are scme of the

resgons why it i considered pe one of the mopt



' fmmzreﬁ vegetable em;aa of iﬁw worid, In aﬁﬁ:s. *Es:wn, it

- _:ia 8 orop w}zieh yxz&ﬂzzees fruity snbsts;n%iany rich in

: alma% ever:; mﬁmﬁam f@@mr fm' mmz,m eamammmﬂ. |

sméies h&ve be@n aeﬂaueteé m this emg; on. |
varieaa ﬁ&pee‘ﬂs lizm. ezzl*um, hybridisation ote. y

: ﬁa%ver, it is ro&li&eé }za% enough s*k:zé:ies on the

- eerz’elatwm es témga ‘mentioned aimve izave no% bem

@m»me& mﬁ: so mr. -

Yieia izz b&iﬁ&i, lﬂm thet in meny etksx* e:;mps; 2
:19 & gz@lygeﬁle chamc*ber wizigh éaem not :*ea&er itoolf
-rammbla for. asxy éamc‘& a?:aﬁy. é;k 2:%'&@ zggm tmet, it
ia E;az;aﬁ, %imt: severgl er&%zer aﬁgr@e’%erm%ws eonld ‘beﬁ
rescagame&, meeh eaatﬁmﬁe mmi&amﬁlg snd more or
leap ﬁirgseug mmrﬁa yield, and ﬁheﬂe e}mr%'&@mmim’ i
unlike the yield,. vendeor th@melves euitable for

: acm;;mmvelg emg and accar'zts am&y. iimrafave, it
Co is f&l%, %’Fia'ts a kmwle&ge af ﬁfe aax!:x'elati@n be*&es@en

j %ha viem @;ﬁzﬁ '!;:m csm@aneﬂt a%arac:tem, ii’ could be
unﬁemﬁeoﬁ, eaum be af cems%ﬂ@m};le ﬁei;; %ewama

- rtheriﬂg iiﬁ??@?@ﬁ&ﬁts in *i;hia em;,a, eag@cially in
ﬁ&l@r:*!ng t&aa p&mts fvar a ﬁgbriélaatmn zamgmme. B



In this, on attempt hag béen made $o ptudy the
iaﬁgwmre;a%iun&hiy between and among yield, height of
plent, numbey of lesves, numbey of byenches, fwaid
length, fwuit girth end number of fruits in ten

diflerent vavietlen of bhindi.

Varietion i en impevytmnt chavsebevistie whieh
im bte be given enough attention in corrvelation studies,

Leasey the variability, it ie understood, less depend-

~ eble will be the entimation of the eorrelations and

viee versa. Realising thim fact en atboapt hae ale@o
been nade towavds the edy of the variebllity with

respect Yo %@@ chernoters studied for correimbion.

3% da henaa, thet %ha rosulin of ﬁhis iﬂv@@tiw
gmnbion, snd the @nngzu@i@ng arrived at, esn, in avewy
reapect, provide attempis on Nurther laprovement of

this cvop with a sound mnd relisble aglentifio basia,
This W@“k Eﬁa he@n'@q§?%eﬁ'ﬁa%'im the Division
of &grx@&lﬁnral E@%mny, Agrl@&lﬁa?al Q@ll@pa, Vellonyend

wx%h %hﬂ @hova vi&w& in min@.



'~ 'REVIEW OF LITERATURE



REVIEW OF LITERATURE

_ In the recent past several attempis have beeﬁ
mede in different eyops to find out the coyrelstion
between yield end meveyal of ite important componont
éharacﬁeria%iea. E@ilnwing is o review of the work so

fer corried oud in this aspect.

Correlations

Differont eharsotera of o plent are often

. eorrelated with ench other.

a) Correlmtion between guriitative chermcters:

Ball (1910) stated that in morghum, brown oy blsck
eoloured graine are mesociated with bitter tmate due 4o

precence of tenning,

_ Chinoy (1947) found correlation of yicld in whoat
with 1000 grain weight.

Krighne Bmo (1948) reported that resistence to

insect pest on nillets wan nasocinted with piazmentetion,



Ammed et gl (1950) Afzsl and Ghani (1950)
reported that in eotion, vesistanee o jnesida was
highly corveloted with pilosity of the plent, the more
resistant types showing gvesntow degvona of halrinesa on
the under sarfnee of the lenf, They eonsidered tough-

ness of veln Y0 be ssmoeistod with jessid vesistonce.

AMyar (1958) cbamerved that ender dry oul tivation
yield of ragi wes positively coxrelated with the total

rainfall roooived.

Portor (1958) while aﬁaﬁyiﬁg the inheritance of
phedding in wheat V@?ie%i@svﬁbﬂeTVGﬁ\th@t eé?ralation
coefficionts between seed length and ghedding of F?
pignte in 8 ovome wef@,‘iﬁ all cazvep, smell and nod
mignifieanﬁ; In the FE, however, he obiained sigaificont

correlation between peed widih end shedding.

») Correlation of ouantilntive charmotors:

Rice (Sryze sptiva)

In rice (Oryze sative) Vibar (1920) recorded thnt
height, Length of penicle and duretion were pesitively
<me§rela%aa,wi%h:yielé; nlthough inecvennod pivew weight

was not alwsya ssaceistod with yieid,



¥ide snd Bhelerao (1927) reported high pssibsve
correiation between yield gnd mamber of leaf bearing
tillers and s low vaiue of correlation for length of |
the main penicle.

'xahalanohilis_(1§34) étﬁﬂyigg the verious
chgraeteraio£'147 varieties of rice.noted'%hatfmean"
Yield wae earralated with ﬂumbar of tilleva por nzamt
and length af leaf, tut wan iﬁﬁ@pﬁﬁé&ﬁt of eharaetars
like size of erain, height of plant and duration.

Naveaings Rao (1937) choorved. that yield wes
highly correlated with number of {iliers, length of
panicie and number of grain pey eaw.

Ohrkraverthy (1940) obzerved o significant
‘fvala%ioﬁahi@ betwoon minor chavaoters like 1 ength,
breadth snd thicimoess af.graia, flag leaf Gimension,

e;artian ateo,

© Ganguli and Sen (1941) hove vecorded thet yleld
was positively eorrolated with height of tillers, length

of penicle end mumber of grains per penicle,

Remish (1953) reported that positive correlation
' existed Letween mesn yield and number of tillers per



plant., He slas prosonted the poeocistion of yield with
height, esr-length end mesn mumber of greins per eay eo

positive, but Tooble.

Bikichi (1954) vrecovded high positive am#.’;zi&:r&'i a1
of yield with tiilering, weight of emr, 1@91@%%@ of var,

mambor of grains per ear eto.

Ghove g% al (1956) in their atudy of inter
varietal esyrelations fonund that length and nanber of
‘panicie wore positively eorrveleted with yiel ci, while

height had only 2 negligible @@n%r.},mm@z’a.

Sayed and Krichno mux iy {1556) in a biometvicsl
afudy :m vige, undey @‘ff@mem, smeinga, raported thatb
the em%zﬁ bution of length of parhead and number of
tilleors was poodtive and the mmbe\r of eav~-booying
. N ers wag pogitive and iﬁae minbey of eav-besving.

tiller, the moat potent yield componont,.

Chandrenohan (1964) atadied seven charadters in o
ahort duration wzm,my of Mae, .6, snd reporied that
Lhe ninbey of earmbe&mng tillore, number of graing pey
1)3.&331; 'mzl y}_e} s:sf ss%mw have very high sasoeiation with

§leld, plemt ra@mw and mamber of greing per primary ony

showing woderate correlation with yield.



Varkey (1964) noted that in twenty vavietios of
rice yield of grein is corvelated with number of env-
beering tillera, yiold of straw, height of primsyy oop

and plont height,

Yesh (1965) veported thet the corvelation bebween
graln yield and effective tillerz wae highly significent
end grein yield gnd days fyom drsnsplanting %o hosding

weve negatively covrelsted,

dubremefl Khursheod Ahemed snd Suryanerayens Rao

(1965) reported in o hybrid mee that ear-bearing tillers
were found to be the most highly corvelated eomponent |
with grain yield, folioved by the mumbey of grainé Doy
panicles and the length of penicle vempeotively.

Therefore, while choosing 2 viee plant for hybridization,
the axelllery attribubtes of envebepring tillers, number

of greing per panicle gud length of panicle Q&? be
| econsidered in the order of priovity a8 chavacters for

ageleotion,

Sivesubramonian gt gl (1966) found that in riee
the distribution of length of panicle wey novanl while
1t wae pooibively shewed in the oose of mumber of grvming

nnd chaff per panicle. The sascolntion between these



charaoters ves positive and highly significsnt. Ne
' single facior affeoct the other shavacters o a lovge
extent was evident from the portial corvelation

- anslyais,

downr (gégghnm BD. )

Kottur and Chaven (1928) stndied correlation
batwesn yield and number of interncdes, thicknens,
length and weight of oar hpaﬁ. They obzerved that
welght of ear hend was highly corvelated wiﬂh.yicld.

.. Koble £19>51) obacrved that hoight of plant,

- number of internodez, givih of atem snd length, thicke
neas =nd weight of oar head, together contiriluted for
. the yield of grein'aﬁ&;féaaer. ‘

. ViehnuSwerup end Cheugele (1962) etudying on
© melection indices for the grain and fodder yields in

Sovghum valegere varietics, indiceted that grein yield
" wes positively correlmted with @iant‘ﬁa&ght, b

' negntively corrolatod with stelk dismetor snd foddew
yield, Charsoteoys like daye foy penicle emergence,
number of lenven and sood welght @id not heve any
correlation with yield,



Rhewsl ot al (1964) choerved a poaltive
correlation between yield end dismetor an& hoight and
internode number. Those between yield snd height end
yield end dimmeter wore significent at 54 lovel, while
¥ield and interncde number and yiald end élameter, waxe |

,nna aigaﬁfzeantly correlated.

fgggg (Eleuginm s, )

¥ahadevappa and Ponnaiye (1962) made invosmtige-
tions on fifteen varictics of Fleusine coracenp. The

 results indiceted that out of ﬁhe six chavaoters

| studied, three cheractera vig., the nuwber of ear-

baexing‘%illera,,numbgr of fingers per plend ana welight
of atraw per plant were positively mnd significantly
pasocinted with the yield of grains.

Hnent (Iriticum ap.). | -

Love (19#2) noticed a positive enrralatian'betwean

'haight of plant pnd gield anﬂ betwaen yield and average
weight af karnela.

Avay (1318) stndied corvelation of churmoters
‘with special reference to %he'waigh# of scod snd observed
that inovreene in yield of uerne;a wae very ologely



scceonpanied by en increase in numbey of kernela, mmbey
of olune, snd total lengbh of @ﬁlkas ana gome wbab less
@1@ﬂ@ly with en inevonseo in a?eraga w@imhb ef R@rﬂ@?@

and pve%gge ha;ghe of clum.

- Hayes e ol (1927) atmdicd the assoeintion b@kw@en
yield and reaction 4o ecertsin dinessenm on aib@r |
charactors of spring ané.wmmt@r whoal reoorded that’
thore wat sigmifiosnt poridtive coryelstion ha%waen hetgh%

of plant ang yield,

Pol ond Ea%any‘(1§47} recorded independence of
yield 4o number of kernele per zpike and averasge weighiy

gyalne por plant,

Welbel (1956) while studying the ssscciation of
¥ield gnd itz component chervsoteras ﬁﬂ%ieeﬁ phenotypic
covrelations with neny hesda, high grain yield, h:gh

kernel weight and Wigh aahel wolght,

Sikke snd Jain (19558) reperied that grain yield
showod high posléive correlabion ccefficlentm with

nuzbeyr of graing aer gor and 1000 grein weight.

FL~ghews mif T-Dellel {1961) while atudying

twelve vovieties of whest oboorved that yield wea



positively and aignificantly correlated with ebaractaxza‘_
exhibiting great variation within individual verictios

(pient end strpw welght end numbor of spikea por plant}.

Gondi ot gl (1963) while atudying the genotypie
variability snd eovrelation coofficients relating 4o
grain yield end & few otﬁ@r guantitative charscters in
InQisn whead, found that number of eny por pland end
1000 gyain welght geve high eotimatons of heritability
and genstic sdvance. Theso were highly smd popitively |

gorrelated with grein yield.

Bhide (1963) condueted inheritence and corrvelation
ptudies in valgere wheat ponuletion. He found poeitive
corveletion betweon the charmeteyas like tillém pey -
plé,n'!; and grains pey ear, and ae,r' length gezfazixmi;ien
and atend % thriving ené negntive correlsbion in

goraingbion end number of doye tpken to flower,

Corn (Zes mzye)

Jonkine (1929) found thet within the inbred
iines, yield was oorvelated significmily and p@ai‘ﬁi.va:i.y‘
with plent height, number of eava por plant, ear length,
- eny dismeter while 1t was eorrelated pignificantly ond

negatively with dnte of silking and esy shape index.



Robineon % g1 (1949) recorded strong sssoeintion
of yield with eov welzht,
Bayley (Hordium wulsenye)

Bormet end Usodworth (1931) eatudying the nambor
of earz and 1000 grein wolght eontribated approciably o
yield,

Grafhine ot pl (1952) sleo obimined the pimilaw
resul ta.

Zonrl miilet (Pennisotum typheides)

Heha@evapps end Pomeiye (1967) observed that in

- Peayl millet, yleld of grein hed sitveng and poeitive
fasaéaiatiam.ﬁiﬁh.langﬁh and diemeter of pedunele, density
of gvein, yield of prvimevy euv, dilleving capaecliy ond
yield of straw, whilo it showed nogetive corrolation
with plant helight and noe corvelatlion with eurface aven

of primavy ear ond 1000 gPain welght.

tyyengey et gl (1936) oboeyved corvelation of
characterns like length and welight of panduncle, numbey
of graing gnd number end thickness of tillers, with

 ¥ield in tho orxder of imperiance.
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Senkeaw gﬁ‘g% (1963} ohoeived that smong phonse
typic and genotypie ecrrelatione wove eatinated onong
plent helght, yiold and four of the yield components
nemely enike 1@&g®h; spike girth, spike density and
geed size, #L1 the five charecters showed o yasl%ﬁv&

qnﬁ ﬁ&gﬁif&&%ﬁ% eewyezﬁtg@u sth yield,

Jute (Corchoxus sp. ) L

Roy (1966) reya?%a@ thet plant helght wos
eorrelated negatively with flowering bime in the threo

verioties of Corchorus elitoriua.

Shukula and Singh (1967) while studying the
ph@nn%ypic, geﬂatyﬁie an@ enviyonnentel ecovvelation
e@affiqi@ﬁﬁa‘f@r jute ragnmﬁaa thet onvironmental
@brréla%iaﬁ coefficients for all @aira,af»ahara@%arg

- Were yaaitiva end significent except thome with the
flowering daygrw%i@h wore apggttve. “ﬁe eoeificiont _
$@f h@%ﬁ% hiil%y wae maximn foy flﬁwerﬁng daya, wh&la
gen@k;@ aévauee wne nexicun f@?'fihr@ weight,
Seleetion based on ﬁxaemﬁm¢ﬂank Panction 434 not glve
oy adveniogme over &&waﬁgkt geleation b@aeé on Tibre
yield only. ﬁmmcri@iﬁanh funetion bused an basel
diemetor snd on plant helight ghioh had velative



eﬁf&eieneiea of 92.28 ﬁﬂﬂ 94-5 nerean% reapaotlve&y
may prave to be of valae in aeiaewaan too high fibre V
yiel& when infurmation on £ibva yield ia aot avaizﬂbla.

: ton (ggsaggium 8p. )

 Dense end Uhavgonakay (1949) found o pomitive
 correlation between 1int yield, mumber of bolls, welght
of 1int% pey boll anﬁ weighﬁ ef lint par seed in cotton,

Kg@&l&nﬁ%m (1962) MX‘!‘@I%‘@QL ‘ﬁiﬁ"ee echaractors
nugber of bolls per plant, number of seedas per boll snd
- 1int indexr. ' V

Eﬁm&l&n&&b&n (1966) reyﬁr%e& that ameng the saven
"ahar%a%era gtudied for 11nﬁ yieiﬁ, number of bolls por
plant, mumber of aee&akyar Woll end lint index showed
‘f’é very cloge asgociation. Thoae three cheractera

""'Wﬁsgeﬁhev @re. espable of 1&&1&@%@&5@ 1int yleld to the

“lext@ﬁt of 64.83 yeree&ﬁ.

[N .

ﬁ@ﬁﬂiﬂg (1956) bsémVa& ihet chavacters like
number ei‘balla ney @lant, soodsa pey boll and lint yeﬁ
soedl aa tho primary components of yield in cotton,

' I



Gedundnut Qﬁra&hﬁazgﬁpagagﬁif

uing in (1954) reper%e& &a th@ gn@zyais of yielé
and 1%@ releted ehavactevs in graunﬁnu@ ( Avnchis
hggegpa } showed that numbey of pods pey plant, weight
of pods per plant and mumber of peeds per p@ﬁ wore Lound

40 hove ¢ marked inﬁlaenaa on yle?ﬂ.

Hishea (1986) @ia&@é that there iz sovveistion

'betW¢aa soed alze end leafl chorvecbovs of groundnut,

Mishre (195%) ao%ze@& sazang nagocigbion be*we@a

cheracters, yield mize of s ﬁ@ﬁ @f kernols pey pod.

The resulte oblained in reapeet of numher of
mature pode in confivmity with respect to Dovaire]
(1961).

Chandra Mohken et gl (1964-65) Qh@@?V§§ that
nuuber of mamire peds in gf@ﬂﬁ@ﬁ&%van&»w&ighﬁ of piﬁﬁ%
(hauim) have high poasitive gorvelmtion with yield,
Theaea twa'@haréatera,@hawaﬁ & very high p@ﬂi*ﬁiﬁfe~
enrrelation with yield ave themsélves have high

ssanclation botwoon onch other.

Tin end Chen (1967) veported in gvoundmit thed

correlationg smong pairs of nisnd charsctera like



J,ené'tzh of -m&u atéﬁ, 'maxabex' sﬁé length @f bm'e}wa,
-zmmmr of lggﬁa@s, gamﬁim of %emmal pod, mxza‘tam* :
of peﬁg mr 33123.!1'%, s,wemg@ w@igbﬁ por pod snd yield @f
fgeﬁg.

.ﬁaeonne {Gecos g gg}

Kmmmmumhy mﬁ *”am‘i. (%93@7 mam*ésﬁ poaitive:
eoyvelation be twoen yiold gnd dotel mumber of lemm,
- ha:i.ghﬁ of *&mnlz and number @f zi'%&l@ fmw@w. |

- Linsoed (Linum usi ybiesd i

Ea&amath m al (196@3 found mﬁ,gm ficam nopitive

, eawela%é em b@wem& yiem end eapame mm‘nez'.

| Jigmﬁau,g {%@agmm isz&im}

’ ' vaviesd Ms a (1964) vecovded mm‘ela«:&im betwoen

‘ yiam and mm seed mi@a t:, eagmle nunber and e&zmum |
; _s:ig@ in 100 verieties when sll tho varioties wore tnien
%ﬁgg@ﬁw, the three ea;sgométa ‘shoved edgni ﬁcs@n’&' |
;'yaai%i?a a&ré&laﬁi@n-wi%h yi@i&‘v- 
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: G‘astoz,- { einus @m&unim)

Sinfiagi ( 1@55) :1!1 tﬁa smdy ef gemtypi{z |
variamli ty and earrela"&ieﬁ aaei‘ﬁmema r@.la%ing to
‘¥ield ond a fow othor quantitative chermctera in caator.

Kugtard (Bmaz;ieé. ‘g‘tmeia)‘

Qﬁw&h&m (1967) while smaymg mz'mlaﬁv on
‘between yield and con !:m%tmg charzctors of Brossios
| duncie ond the y‘i’zana#ynie, genetypic gnd envivonmental | _
level, yicid waa mgﬂy associated with numbey of nma :
z:er plent, mamhey of seaos;(znry bmneh@a and szmaber af
prinary bxegmhea. The genodynie carmlatwﬂs wore
gemrﬁié iﬂwer. Hoat of &Em uhmamae aand eﬁvimn-
_.mental correlations batweer %e yield attri}mﬁiﬂg |
| char:ae%ers '&?\emiselvea are sx.g%iﬁtzgzxt. B

‘ _ﬂug,z:faszaa (saaémm} aj;;‘.,)_ é

» ?&ma { 1963) showed consiatent positive end
eignificsnt mrm&ta’ﬁi ons with number of millzble cancs

- end cme welght, i&u‘% uﬁa@v aei‘*f;ma %reamenta and in B ‘
ceriain yeors wae alaa inﬂaeqceﬁ by gssmina’fsian

: poreen &z%e, number of kﬁlera pey p‘lm% ‘and piaut

_ ﬁelgh‘k.



Zing and Jain (1968) ebaevvaa that thicknens of
the csne, number of internodes @ar alumg, yvield of ocne
pey clump end 3ui@e pereea% pey ciumn are inveysaely
ageoointed with number of cenes pexr clump. ﬁignifi@ﬁnﬁ
poaitive correlation botween height of the mein shoot
wes found with thickness of the cene, number of inteore
nodes per clump, ¥ield of cencs per cluup end juice
nereen% per eluap. Thiazneaa @f %he @&ne alac bed
pegi%ﬁve asaoeia%ian wi%h nunber of intarnaﬁ@a ney

',alum@, yael& of cane per a&umg aﬁﬁ 3u1ae uere@at. High
poaitive cgrgel%%i@a waa,a@tie@ﬁ between yield of cmne

pey @lﬂ@m‘and'juiga perecont, Humber of interncdes pey .
clusp wae also Gﬂ??ﬂl&%@@lﬁiﬁh giélé @f~aaﬂa.per @xumb_

and juies percent.

' }:?Mza%" (S@lmmﬁi sg.‘)

ens (195?) reoaréed %ﬁaﬂ a8 highar corrolstion

wns ﬁe@ecteﬁ ﬁetween aiae ef ﬁuh@r and eize of otavoh

gragins then b@%wean_abgreh‘grgwaag

“Stoineck (1959) in poiate siudied chersclers

" 3ike the mumber of shood per plant, the number of tubevs

. per plent snd yield eam@aa@aﬁa'ﬁiﬁfewad in theiy

importpnce for each varioty. ' The higher the shood



‘numbey, the lower was the mmbexv of tubers pey nlend.

21

Ancresged with the mumber of shoots but. the rolationahip

weg eonplox.

8ingh end Jain (1965) in potato var. Majostic
u@ﬁe& that the y&@lﬁ new yl an't was @ig&afﬁ@@&%lg o
ﬁﬁﬁ& Yively @gaa@&abaa with namber of leaves poy ﬁl@ﬂ%,
number of brmneheﬁ per plend, Lrosh shoot per plaont mmd
hoight of the m&ﬁﬁA&hﬁ@%a The ﬁaaiﬁive ﬂﬁﬁ»ﬁi@ﬂifﬁﬁ%ﬂ%
aeaociation wen observed botwoen %ai ght of the maia

@ha@* ond ﬁumhar @f %yaﬁe%@@ Doy m?sm%a

Chiltien (Cepeioum @p.)

Senkera Nereyon Pillei (1967) found in ohiliies,
yield is strongly aseocioted with plent height, numbey

of wrenchen, magber of f&@war@ end number of frulte.

Hungbesn (Phoseolus mureng)

Belyem Singh anﬁ 3hﬁ%3ﬁhaf (1955) r@pargea while
gtudying eovrelation end vog pasoion annlysis in an Fy
population ashowed that the number of doys fyvom seeding
%o hervesting In Pheseolus mivous cen be predicted

fnivly nceurately from the nunbeyr of days fvom neeling



to izzﬁ.tmﬂm 91* ﬂeweringa The eraé:smm:em worea ~ __

x:os%ive:iy ;ma aa@aii’:ﬁ am‘&ly eum'algt@é.

»;5'

*Q (Pz!.mm aat;wum, e )

| | Eai:anﬁm g_;g_s _@1;, (1‘9655 obaorved that in Pee, the
number of branches and leaves were corrolsted with the
:?iam per pland, Eeng%h of the @e}a ond weight of ﬁw :
green pods were aermlamé wi.*&h the mmbav of needs ﬁﬁ&
welght of groon. aeeds andl the last twn azfzsrsxamm are
also correlnted. There is no correletion betwoen
height ~m&ﬁ§iem. ' o

zZ7l (1966) éaﬁammeﬁ the e@m@z ation mezﬁﬂeiems
far the yleld aemp@nmte of six oultivera ené progenies

- of mamp}e eronss between Pigum gobivom, Fumber of shoods

| per plent was covrolated with the nuzber of pode poy
-pland, fimiinrly, the number of pods per pient wa,a

" corveloted with yield, It is concluded thet ael ection
programmes should ean%n i.:rpte on the nm&bas' ﬂf shootn .

per plant,
Ficld boan (Phascolus vulgevis)

Wellmoe (1959) cbeerved that in meven verletics
of field béan,' the variety with gréa*z:as#‘ léaf BYeg



£

 usually gave t?w highest yielé. The verietien éiff@re&
in the rat:m, legf avea, tatal Gry welght, The onverae
rzslatmmhiz} between net assi.g i&atman rate ond 1@&1’ ‘
ares usem az a eeleetim index in breeding for h:ag}wr
Yieldns,

Do Arnds (1959) 2tudied nine varie‘ks es of beans
' ehowed & highly significant correlation between the’

’ welght of sten pl’tiﬂ leaves mnd the weight af seeﬂs ‘
z)mdtmmi. The rogressive ea@fﬂeieat (b) = 0.34.

Hibiacus sp,

Sanyel znd Bé&-&af( 1254) ohzovved ‘%hﬁt 'gyian"!:
height snd bzae diametoy hm‘a ‘beon found te be the moat
- ‘sai“?spble evitiria :taa' selection mince these eﬁameters

famhwﬂymwﬁmwwwhmmﬂﬁﬁm -

R Graeia anﬁ Asioo (1957} i?ﬁiegtea that the
_ »-,1ene§th, height smé baaa.l dlmemr of kernel in Hibiscus -
embinm ste@s mm mss,fz vsﬂy m?re’!,:swé with ﬂhm_

| yield. Meo noted that fresh welght of sten snd

pemezat ef f:!,bm meevery wore n@g'ﬂzi vely esyrele t,eﬁ.



Ehindi (gbei&osehaa esculentua)

Shenmugs Sundavem (195@} reporied that periodie
piecking of tender frnite in bhindi fndueed the plents ¥o

produce move Lryaito,

Bre (1953) also found that periocdiosl picking of
fruita vegetable stlmlated the planis o preduce large

aumber of frﬁiﬁs then the brestyend,.

Yeviine of al (1953) also found that the planis
witich were frequently hervesie@ bore contimiocuply
while those on which the pods were ellowed to moltuve

exbibited slternets besring in fmiting.

| Ehole end Chaven (1964) obaorved thalt the yicld
of okve 18 direstly corvelated with the léngth and
thiockneas of the fmiy aﬁé numbeyr of fwite produced
opey pianﬁ. They also noted thet though thea@~£a@tcra
- are govoyned by the genotiend a@mﬂﬁiﬁuﬁiau of the
plant, the etege al which the fruit is plucked egqually
veaponsible for yield., The stoge of piciing is &lmo

important fron the point of view of guamlity.

Bemen (1965) sinted that hybrids showed @érly
fiowering, esrly meturity and high individual frait
weighd,
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- Kemalanathan end ﬁhamk&raﬁ (1968) ahaewvaﬁ that

'"than okrn orop wap hayvested continuocusly for vegetable

it yielded more than when left for sced. There wes .
‘aleo vepid ovop growbh, | - |

Hoxd tabilit

Herdtebility ie defined ss tho proportion of
ebagrvaﬁ vgwiabiliﬁy whieh io éaa o heridi%y, the
remin&er %eiag ﬁﬁa to enviw@a@en%al caﬂaea.

‘ﬁﬁnge'(1%49)'ﬁaﬁ=@ﬁ@ﬁﬁ$iﬁ@é,%ha importmioce of
(ﬁ@?iﬁﬁb@@ ?gxiahﬁlity-@éd gonotic snnlysie of the

. ehnracter for sclection @ffieieagyfan& rate snd these
- depend upen the number and magnitude of relationship

. of faetora,

" Doterminetion of hordtability depends upon the
fraction of the genetic varietion to the total veriation
. of the aﬁmraeﬁaxé; The éfﬁa@%iVQﬁaaa-ai gelootion in
. plent breeding depends upon the a&%ig%lé present in dhe
naterigl and the extent to whieh 1% i heriteble,

Heritebility hae boen determined in seversl

. SXODBe



[ L=

Ypsuo snd Kimehe (1955) veported thet phenow
‘typie correlation betwoen stom weight, plant helght,

- but the genotypie corvelations @iffeved betweon orosses

~in Flmx., Both phenotypie and genotypic corvelations

bet@egn seed woight, number of capailen por *plsm%: and

,/ _aﬁﬁbax of seeds per plent were high,

~ 5%ith (‘i956) reported thed :!,n eross hotween the
e@mmmial mﬂan& eotton, Acala snd the wild veriety,
Hop, on the basis of phenotypic and. genotypie correle-

~tiona in the By, end FB it io ooncluded thst lint peroend

m unmvoumbly a&macimea with other fﬂwe ;;roymm&iea

ami aelee'&a.oa for 1,%’3@ boll sige waul& voeult o8 longey,

swnﬂgar gml sirm fibyea baut u:w mm peroent, whwa
t’ibra finaneaa is the ehiof breeﬁ*l ng aim.

Dheai et al (1964) has ghown in the crosses of
ez j}lé)n“h ﬁ;za:t nunbey of bysnches per plaant, numbey of
.fmim hoy ylamb, Eyals wéisést and fraitk lén{g'bh hed &

; hlg}z hea*ﬂabﬂ.li ty in the ovous R34 x ’mrki. then othey

|
i
)

two a0 those hmving lamr ?‘em'imbim t;am.

Kanaaemlk (1965) found that hm*i‘tability
eatma‘t:e»a were to he levger and more reliable fop PB
'!;h.an foy Fg seed weight and mumber of seeds pexr pod



)

were fqunﬁ %a be. heritable tkan :yielﬁ or goﬂ zmmher
ger plmﬁ in four soyabean lmee.

"okﬁariml ot &1 (1966) Penrl m,llet (Eennisehm
m}mmes) found” that the mdth of leaf girth of ear |
showed emﬁenca of h:igh hax'itahilmy and m&eraﬁe
genetie anvmaea, whila atem éismeter rlant hei ght and
length of leaf msaewe& reslg%avely lowery kwifsgbility
and low genetie gﬂvmme. iﬂhe fam.ght of nain elm.tz,
leng:fth of mm e*zr, peed welght 31&1& of main atom es.r
- and foddeyp yzeld indieanted ﬁigh gme%ie mei‘fzeient of

,W?iabﬂ ity eeznpﬁm& o other enémctera. .‘.fheae
;ehaz%:efzem shevge& high Iwri-‘ﬁgéiiili;@ ;avwall as high
gonedie advanae avm' the - res aecﬁv& saean, w%awh
\api}es;ré& to- %ggest t!zesu heritabil ity wa® probebly
eﬂ.ﬁg 4o t}:e a&éww Te gene offoots in *&hese chavactera;-
'-Azso “e»ar%aa that pleat holght, longth end wiﬁth of
1931’, s%;em &:iameter end girth of nain eny were
psmtwely zaml» sxgmfiegntly cmrr-elaﬁm& with ;yie}&

in &evera}. nagnlamaﬁa ef Aliium eena. md S‘!
progmies Ne Collum (1956) exztmatad heritability for
the welght, height, éiesmter aﬁé ﬁ!zape mﬁ@x of i;be ’
'mzbe (nedgnt - - dlemeter). Hx,gh rmsitlve genetic



0

corvelations end low envirommentsl ecorveletions weve
f@_zmﬂ_ bm’,we@i i;izlé Efaeigiﬁ;‘ ngﬁzév sémg;é :’Lm&i@x; Hé 2lao
réﬁar%@ﬁ thet gaﬁ@%i¢ ﬁﬁﬁﬁenﬁirﬂéman%ml gorrelations
ﬁera botwoen dismeter and shepe. Genetie covrelations
between weight and ehepe weve midch lowey than environe

menitel oneg.

'mmfmm Beo end Perdhossrathl (1968) noted in
roagl leggggg ep.) & wide renge of phenotypie vavigbion
i‘oté ront of the ten 'q@zaﬁmﬁ;@m ghudied, Very mg& _
gonetie @oaffici@ﬂ% a£ variation wes @h&@rvag for grain
yilelid and glga% height wﬁi@h gtelk dismelor hed the
E,é'egzasg“i:. Piant holght, peduncle length mi& penicle
Tongth exhibited bhigh heritabilility v&&u@é, while
paniale length glone ag‘swwzzeé the highead é;mm::w gnin.
So ia plant breeding o chereeter having high variabil ity
émi;;le@ with ?ﬁigghgene%@ pdvance in very helpful in |

aeleatlion worit.



" MATERIALS AND METHODS
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MATERIAL _SND MEDPHODS

A HATERIAL

The metorial uced in thle investization consigted
of ten varieties of bhindl (shelmosehus eseulentus L.
Moench) obtmined from a ecollection of varietiey
zaintained in the Division of Botany, Agricul urel
enllage and Research Institute, ?@11aymni.- &héaa ten

'ﬂvaxia%iea exhibi%eﬁ wi&e var&atign in theiy hebit of

growthy oteture, nature of bronohing snd slso in the

|morphology of aiffevent plant parts aapeaially, the
lenven, fruits eto.

The 1iat of vavieties end some of their onliont
featuren pre presented in Table 1.

|

‘B, MEPHODS

Plonto were gronn ﬁnéaw uniform conditions in
franaomige& ‘bloeks with %he ten vmrietien replionted
three times. Easch plot contgined $weive plania ont of

‘whi@h.niag plants were selected at rendom and lsbellied,

Thua there were altogether 270 plents (10 varietics x
3 repliee%ionn x 9 plants) fyom whioch weve lasbelled snd
frem which alene the date wnm colleoted mnd rocorded,



Desoription of verletles of bhindl used

1able I

ln the stody

% of frul+t me+

Yarle- Otature Stem Leaf Leaf Leaf Petlole Petiole Frult Prult Frul+
ties
Yy inll liot Deeply Generally Pubescent [Long ot Long Smooth 5-9 82,94
plgmented lobed 5 lobed plgmented loculen
L\l Short Plgmented Deeply Generally Olabarous Ipter- Plgmented Inter- Smooth 5-9 T3.B2
lobed 5 lobed medlate medlate locules
?3 Short Plgmented Less Generanlly Pubescent Tong Plgmente! Inter- Splny 5-8 67.23
deeply 5 lobed medinte loocules
lobed
?4 Jhort ot Deeply Genernlly OGlabarous Inter- Plgmented Inter- Omooth 7-9 T1.20
plgmented lobed 5 lobed pediate mediate locules
75 Medlan liot Leng Generally Pubescent Inter- Plgmented Inter- Smooth 5=-10 B1.26
plgmented deeply 5 lobed zedlate mediate locules
lobed
?5 Tall Lot Deeply Generally Glabarous long Hot Long Smooth 5-8 B1.T1
plgnented lobed 5 lobed plgnented locules
77 Short Not Leos Generally Pubescent Bhort Hot Jhort Splny 6-10 57
plgmented deeply 7 lobed plgmented locules
lobed
?ﬁ Medlan liot Lran Generally Biitescent Long Not 10+Rr- Lr38 =10 T77.6
plegmented deeply 5 lobed slgmen*ed medlate gpiny lpculen
lobed K
Tg Jhort Plgmented Leon Generally 2ubescent Short Plgmented Jhort dploy 5-9 69, 74
deeply 7 lobed locales
lobed
TTD Elﬂll .?lﬂ“l:ll?ﬂl!] IIEH-B ﬁEﬂEIEllr Gipbarcus JOTE ||:-. . ¥ Ong = b | -l""" 1 o T
derply 5 lobed cculra
lobed




Fig; 1. Leyout plan of the £isld experiment

\/
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@hargctega gludied

Pleonts wore atudied for the following ochovactors.

1. Height of planty,

2. Humber of leaves,

3. THumber of branches,

4. EBbem thicknese,

5. Totel number of flowers,
6. Totel number of fruitam,
7. Welght of fruite (yicld of fwmidsm),
8. Length qf frui g, '
5. Gipth of fwmuid,

10. Pereentnge of frait sot,
11. Heen welght of Truits,

1. Height of vlant

Hoight wae memsured e the nearest centlmeter

from the ground level %o the bip of the plemt. The

meximan height were recovded nt full webturidy of the

plonta.

2.  Husboer of lenves

Potel nuunber of leaves pyoduced per plant wes
axtinated by ecunting the mumber of nodes on the main

sten and branches st full mabturity.

(VAW



3. Humber of byanchen

All the brenches wore counted sl the time of
£f0ll matarity ond regorded.

4. Hien thisknesn

Stem %hmakn@ﬁ@ wes ?@ﬁaré@é ﬂﬁ Lall maturity
uging » peiy of @alip@rau

5. Zolsl numbey of fiowern

- The numbey of flowevs in each plant wep veooyded
duily. The totgl number of flowers profuced by onoh
plant W&ﬁ’@ﬁﬂﬂ@g&&ﬁ%ﬂﬁ.%@%imﬁﬁéﬁ by edding together the
flgures obiained for onch day,.

6. Totol numbey of feaite

Fumbor of fyxuite fowp 3nva1aual plante wse
regorded ab ench harvest. From these observation the
otal mumber éf Truite produaed pey plant orn be
caloulated, |

7. feltt of i’mim'(ﬁ@m of }fmﬁm}'

@h@ w@wgh% of frulte. por plaont ad @g@h havvest
recorded gave the totel weight of fwitle pyméuemﬁ ney -

szfﬁo



8. Length of fwuit

The length of fwity for csch il recovied

&t each hayvest.

9. Giyth of frult

_ The girth of fruits for esgoh frull recoried at

enoh hayvent..

10. Peycontose of Twult sel

Fyom. the to%al mumber of flowovs produced poy
plant and 4otel fmite produced peor plent the peroentoge

of fruilt set for each variely calealebed,

11. Yoan welsht of fwalt -

Patal woeight of fruits préduced por plent wos
reosrded. Totel number of fmaite produced per plent
wos also vecorded, The mesn welght of frult wee

estizpted fyrem this.

The whole doba were telmintod variety-wise (fop

twonty veoven plmnie) and for all varieties telen



togethor (Two hundred snd pevendy plents) in ovder %o

suit the following snalytiesl mothod.

(1) Siudy of verietel diffevence

Mplysia of veviance wns worked out for the
eloven oharactors mentioned sbove to Tind out whelher
the varicties aiffoved significontly oy not Por thase

eharacieoyg.

Source of  Degroe of = Sum of ¥esn Varisnee
variation ' freecdom aquares aguarea yobio (F)
e et o | ae » . n2 By per 2
Repliontion {r-1) 83, & 5°R S°R/S°E
Varietiss (V=1) 52,7 sy s%v/elp
EQ?TQB.‘ (3’“?)("9’”1) SSW!{‘!EQ gg.E

To tel (¥V=1)

Where, "' iz the number of replicetlon snd V' iz the

- mamber of vovieties,

Variance ratios ife., F. vatio for variction wore
enlelatod and ecompared with the eritienl value of 'F*
for (V=1) and (r-1){(V~1) degreen of freedom at five

rpoveent and one pereend levels of significunee,



)
o

(33) gtudy of corvelstion

Goefficientn of corvolabtion wevre worked out for

Field ond ench one of the following seven chovnobows fop

enth variely seperately on well as for il dhe vorietios

coubined Yogothey.

1.
2.
3
N
5,
6

B2

Helght of plent
Fumber of lesves
Numbeyr of branches
Stem Shicknosa
Length of Trait
@iyth of fwalid
famber of fraiis

In addition, smong these charschera which wore

tepted Loy thely weigbionahlp with yleld, namely bolght

of plant, mambey of lesves, minbey of brauches, stem

thigknens, ©3ail length, gmit girth and number fof

fruito, the correlodtions were oloe worked out separntely

and yatuslly. Por ecstimeting the eceiffisient of this

matuzl corveletion the verietion wevre baken Uogethews

Gooificiente of simple oorrelation were worked oud by

the fovmule given by Heye et gl (1955).

I



. 8P XY
xzf______m ’ vhere_ | |
B 32 KY denotes mum of pmﬁuws of zs?za f;m vamablee X
end- ¥, t.aé-}:’a: the m of squarer of the vsariame X and -

53Y the surs af squarea e«f the v»riable ’2’

The p&rﬁ&l earmlza%mzz of y:iel& egaﬁ.ua*k 'i;he
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RESULES

Since voriability of %he éiiferent charpctors
is an LMDQYQPRL feature in ca@va?m%ﬁon gtundiea, sn
atbtempt has beon mede %o atady thie eapeot in this

invegtigntion,

gtudies on the varisbility

s

e variability with resw@ot 50 eloven chsrm\tnrs
were studied over g1l the vovictiea taken gogﬁﬂzb « The

results are presented in the Tables 2 o 12,

Height of plant

An poeny Tryon Teble 2 %h& enalyoia af vorignee
ohows thnt thar@ exioste no algnificant varisbilidy in
bhindi with vemw@ch t0 b%LB éﬁ”?“ﬁ Ty éb the intra-

varietal level.

Huuber of lesves

The Table 3 abhows thed the verieties do nod
Aiffor aignificsntly in number of leaves an shown by

the low velua of F vabtio,.
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Table 2

melyois of verionse = Plent hoight

ﬁouraea - 5.3, bf Vaviznee 7 rgti@”
Total  058680,87 29 |
feplicabiong 87300, 27 2 43650.135  2.004
Verioties 479355, 20 2 $3261.68 2. 445
Zrrox 392034, 40 18 24779.688

Teble 3

Aelysis of vavimoe - Number of leeves

Souree SR%: oe Variance F retio
— , B e

Total 0 540831.37 29

Replications - 130870.87 2  65435.44  5.075°

Vnvietics 177864.03 9 19762.67  1.533

Error 232096. 4‘7 18 12894, 25

Significeny at 5% lovel



Ramber of branches

As seen fyvom the Tmble 4 there is signifiecant
difference in the mumber of bronches as showh by fhe
velue of F eatio.

. Teble 4

Masiyaic of vevionce - Hugbeyr of breonches

Sourees | 8,85, PE  Verimnce - P rebis
To bl 6688, 3 20

Replicotions - 7.8 2 38,8 0.03
Variebics  4588.3 g 509, 8 4.58" "
Ervow 2022.4 18 112,36 |

Significant ab 12 level

5 tem ¥hicknens

Az neen fvom the Teble B the wnalysie shows whed

theve exints no signifiesnt varigbility in bhindi with

respect Yo this character at the intyaverietal level,



Table §

Anglyeis of verisnee -« Stom thickness -

Sources 8,8, Be Vevignes  F wotic

To ted 107.53 29 |
Repliontions .95 4.98 . 135
Yoriotien ' 31,10 9 3.46 0.94

Eryor 66, 47 18 | 3.69

W

Humbey of Liowers

The vevietiea do not diffor signiflemntly in

number of flowers pe shown by the low valne of P reiie

from the Table 6,

- Humboy of fwuite

The vavieties do not diffoy significantly in

Cweapest of thie chaveotor nonely, nunbor of fraiis os

shown by the low walne of the F patle (Takle 7).

41
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Table 6

Mneslyeis of verianee - Humbey of flowors

Sources 8.8, DE  Varisnce P ratic

Totel 46255.40 29 B

Replicstions  10643,90 2  5324.45 3.59"

Vevieties 8978.73 9 997.64 - 0.07
 Ervor 26627.77 18 1479.32

Significant at 59 level

Table 7

Anglyaia of vevience = Nunber of fraitp

Sonuroen | % S; Zm? Vagriénéa B valio
o kel . 39509.49 29

Beplioations 8208,07 2. 4104.04  3.65"
Varietios 11065, 47 9 1229. 48 1.09
RBrroy 20235,95 48 1424, 22

Significant at 54 level



Yield of fwuite

Ap seen Tyvom the Table § the mnslysis shown thet
there exislz no signifiocmnt vorieblility in Whindl with
respeet to thie chaveoter and the intravarieiel level,

Pable B

Amﬁy&ia of varionce » ¥ield eof fruits

Souvees 5.3, Mf" ) Yarisneo by mm{;
Fobal | %37@7{;3606‘? 29

Replicabions - 3132223.27 2 1566191.635 3.‘?‘37*
Vorieties 3038464.67 9 337607.785  0.79
Ervop 7594548.73 18 421999, 37

sigmificant ab 5% level

- Length of fyuid

The verietien do not diffey significently in the
eharpctey, nomely fvailt longth ng indlented by the low

goluve of F ratio from the Table 9O,



Table 9

 Anglysis of vovience - Length of froit

Bouraes 3.8, D Tarienoe T ratic
Do bl T630786.00. 29

Replications  1434827.85 2 717413.93  4.22°
Verieties  3138316.16 9 345701.73  2.05
Ervor 3057641.99 18  169863.99

Significent ot 5% level

Girth of fyuil

As peen from the Table 10 the anelyais shows thnd
- there exinta no pignificent vorlability with reapect &

this chavooto? ot the intveverictel level.

Poveentoge of fruit sed

The varietiece do not differ aignificantly in the
churactey, namely poreontage of fmit get ns indicanted

by the low vrlue of P vaniio {yvom Table 11.

a4



Takle 10

. Anglyele of verionce - Givrth of fraitd

dources 8.8 $f Varisnee P ratie
Totel 1337743.30 29
Replicationg 167025.95 2  83512.98 1.70
Verictics 287380.63 9 31931.18  0.65
Erver 883336.72 18 45074.62

Tsble 1

Anglysis of verisnce - Percentege of fruit aeb

Sourees 8.8, If | Varience P wvatio
Totel - 2780.55. 29 o
Replicationa 109, 36 2 . 54.68 0.74
Verietlea 342,98 g 149.68 0.20

Brvor 132621 18 73.73




Meon wolizht of fralds

The snalyaiz of varionce Table 12 chowa that

- there exista significent verisbility in bhindi with
/%f , respoct to thia ehnyacter at the intravarietsl level.

Table 12

Mmalynis of variance - Mesn wolght of fruite

Souwces S.8, DE  Varlance F xﬁtia
Total 128.6% 29 .

Repliontions 1. 75 2 0. 87 0,33
Varicties 78.34 8 8.82 3.16"
Brroy . 47.52 18 2.64

Significent at 5% level

'0f these eloven charmoters siudied for the
variability, the orltienl @ifference hed been worke
out in vrespeed of mmber of bronchen aﬁé'meaa wolght
of fruite, the two chavacteristios which exhibited
significent veriebility, with a view to greup the Lon

varieties of bhindl atudied in distinct growps.

e
o



Fig. 2. Grophicsl vepresentotion of the varietal
variation in:
Ao Height of plant
B, Hunbey of bLranches

Ce Hunbeyr of lenves
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Pig. 3. Gyaphienl vepreaentabtion of varlotal
variatien in:

4, Fumbeyr of flowers

Xy - o g 3 g
B, Nuamber of fralils

¢, Pereent of fruit red
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Mg, 4.

C*x"an hicel representabion of wa'z'ia bal
veristion in:

.‘*io g‘i.gl é

B, Meazn woight of fruits
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Pilge S

Bar disgremy showing coeffislent of
movralation Tor veristies betwaen yield
snd helght of plants sué brenches
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Figa 6 ‘o

Ber disgrems ahowing coefflclent of correlation
fo¥ wnrieties between yield and maambeyr of
ilenvenr and stem thickneze



COEFFICIENTS OF CORRELATION

COEFFICIENTS OF CORRELATION

17 LEVEL

57 LEVEL

VARIETIES

09

SYLEVEL

VARIETIES

-\ZLEVEL - . .



Mg, T. Bor disgrame showing coefficient of
enoyvrelotion Tor vavicties beltween
yield and fmit length snd girth
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Pig. 9.

Bay dlesren showing ecocfficient of

corvelntion for varietics batvoen
yieid and mmber of € riiita
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Pig. B.

Ray digeren showing coefiicient of
covralation for variotiss belween
vield ma@ meven oihey argracbers
associated with ¥ield, foy the
variation 29 n whole
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For the number of byonches the eritical
difference 18 estimnted to be 2,01 and bseed on this

the varietics sre avrennged ns ollowsie

Yy T V3 Yy Vg V2 Yy Y9 V5 Vg

3,70 5.33 5.93 6.98 6.44 T.07 7.28 T.55 8,11 6,66

Thig, furthey, émﬂhagiﬂ@g thet eventhough signi-
ficaﬁt difforencoa iz noticed ﬁistineﬁ,greuping in
reapeot of the varictiea is not poseible on the basias
of numbsr c¢f branches. .Th@ suporiority of the veriety
Vo in i%2 ability o produce merve branchee ie undoubled

- ovey Ves Vgo Ty ??G ond Voo  Similerly, that of V5 iz

giffer from one snother, do not chow ony significsnt

differonecoa,

Sinmilisviy, for the memn weight of fraits the
eriticsl aiffevence hna beon endimeted b0 be 2.77. The

ravieties sve arranged ss followsie



V6 U s Y9 Vg Vi

15.36 15.70 16.31 17.21 17.45 17.56 17,95 18.97 19.63 20.26

Vz "?7' Vé‘ 'VS ¥

Here slso it is nobticed thot disbined QTOﬁDiﬂF
of the vavietien on the basic of 4thie charseler is nod
poaeibla. vﬁﬁ” the veviedy reoording ﬁh@ m@ximum rolue
for meen welghlt of fwulta exhibid unqueshnquﬂ
suporiority ovaey ?é,.Vﬁ; ?2, ?ﬁ and ?5; The wvavriaty. VQ
shown suporiority over 1 6’ V, and ?29 However V@@ nd

Vg fail to difTey from one sncther significantly.

it iz neen from the sbove ltwo instoncesn, thalb
with vreppeet to number of branches and meen weight of
fraiﬁa)eveﬁ%hwﬁgh aslgnificant éiffgreneéa exiet at
intey vérie%&l lovel, no diatined grouping of the

verietieg is posaible,

Studies on the eorvrelntbion

Carreiﬁ%nan between yield and ench one of the
ehgrmcﬁera, plant height, numboer of lesves, wumber of
bvvahoag aten thickneg g, faait longth, fmid givth

snd mamber of fruite wes sudied Loy each one of the

]



ten vorvieties seoparntely =85 well na over all the
varieties teken togother, tho resulits of which ave

presented in Tables 13 snd 14 respeetively,

Yield snd height of plang

Yield and height of plante is obmevved to be
aignificantly mnd popitively covrelsted in aimoat mll the

varietica éx@ep%‘far 'V5, ‘38 and Vg.

Yield snd :;umher of leaves

Botween yield ond number of leaves mignifiecant
poaitive correlation is noticed only in the ense of
- » = % v .la._‘;.
V1, Vzg ng V6, Va?, VQ f:ﬂld V1Gc -4.633‘ VB’ \74 aﬁt} ?8 bk«.@
values for the corvelaitlion, however, hzve been found to

be not m@uﬂc 211b,

Yiel@ ond numbey of brenches

With regard to the yleld ond the mamber of
branches mpjority of the vavieties show no signifiemnt
corvelation. ‘V.m, V pnd V 30 howevey, exhibilted

gignificent reladionships which ave positive.



Pable 13

Simple covreistion epefficienis between yxezé =nd gseven othey enﬁrﬁatc?&
in ench of the ben varietiecs

Charncbers Plant

of

Praig

Ko. of Fo. Stem Pruit fin. of
height leaves branches 3dthickness 1 ength girth frultz
V:zz;i@‘i;i,es
v, 0.498"" 0.578""  0.177 0.620"" 0.718"° 0.733*" o.689""
v, 0.763"" 0.532%"  0.35% 0.802"* 0.959™° 0.958*" o0.921%"
Vs 0.981"" 0.194 0.461" 0.683™" 0,567 0.981*" 0.469
v, 0.894"7 0.342  0.249 0.135  0.962"" 0.951"" 0.928%"
Vs 0.188  0.789"" 0,220  '0.609"" 0.986™% 0.957** 0.978™*
Vg 0.944%% 0.874"  0.364 0.838™ 0,958 0.979"" o0.975%*
Vo 0.749"" 0.448"  0.552°"  0.746"" 0.971" 0.941™" 0.961""
Vg 0.253  0.307 0. 184 0.3117% 0.326  0.589"" o0,325*"
A 0,137  0.497"%  0.251 0.377  0.974% 0.973"* 0.953%*
Vig  0.703"" 0.546™"  0.482 0.747"% "0.991"* 0,208  0.975""

w2

S8ignificant at 54 level
Significent at 1% level

G
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Yield mnd sﬁem thicknens

The ater thickness ghows gilgnifiecsnt pozitive

eorrelation except Cor V@ and Vé.

Yield snd fruit length

With regavi to the relstionehip between yield
and frait length, highly signifiesnd pogitive veluee ave

oboerved foy covrelation in a1l the varieties exoept Vae

Yiel&,&m@ Tralt zivrth

Between yileld snd fyuit givth theve is highly
gignifiennt end positive correlation in the variedics
exeent foy V1Q where npboaence of significant velationship

in inﬁiegﬁea.

Yield snd number of fruits -

With regovrd to yield snd mumber of fraita theve
ig very high eignifiean’t covreletbion ik sll the varietics
except Tor ng wheve the velatlonghip hag been reonyded

to be not a2t nll significmnt,

The result of atudies on the covrelation of
vavioug echarmeteriatics when pll the ten varietiez weyro

eonaidered ma & whole, is presented in Teble 14.



S f s ~ Table 14
,;5 Coefficients of correlation beitween yield and
// ‘ asgocinted charscters foy gli the varietien
-,,% | 7 | —
. ' a1 : o Coelilcleonte
o  Associmtions togted of cng§?1atxan
1 Yield snd height 'of pland 0.753"
2 Yield and number of lesves 0,300
3 Yield end mumber of branches »Q;233
4 Yieldé ond sten thicknoss ' 0,132
5  Yield snd feait length . o.879""
6 Vield and fruit givih 0.861""
T Rumber of Tyuite ~ 0.836™"

.. * Significant at 5% level
** Signifieant at ¢ level

Yield pnd helzht of plantaz

The ecoeffieient of corvelstion obisined is

pogitive snd st the seme time only moderalely signifiomni,

Yield and nmobey of lenven

/

The coeffielent hos boon notioed 4o be negmbive

though not significsnt,



Yield =und mimber of branaies |

The correlation ccefficient is récmrdéa 0 be

not at 811 signifiemnt,

1

Yieid =nd stem thickneoss

28 in the esne of yield and number of branches
here nloo the relztionship hne been found to be nod

algnifiecent,

Yield and fruit length

The coelficient of corvelation beltween these dwo
charactere have been found to be highly signifloant end

poai tive.

]

Yield and frail girfh

The relationghip bebween yield pnd fralt givih ia
glac indiented by s highly signiflicant positive velue

for the cogfficient of corrveintion,

Yield snd wnumber of Truits

The highly signifiesnt and posmitive velue for dhe

correlation obtsined in this cepe iteclf is indicntive



of = atrong and dirveot relabionghip between the two

atiributes.

In nddition to the above eorrelation dworvked éuﬁ,
the qarralakioaa anong heighit of plent, sumber of lerves,
numb@r of branches, atem {thickness, fwuit Loength, fmaid
givth and maaher of fruide, the charnctera beolleved to -
be sspocintod with yield havé gine been endimanlted, the

resulte of which hag been mresonted in Table 19.

The reletionship of the munber of fmits with
fruit givth hes been noticed 4o he popitive and highly
gignifiennt, that belbween number of fruita‘éﬁé height
of plant ia poaitive and moderstely aignifieanﬁ.ana
thome botween number of £yuits snd munmber of lesves,
numbhey of Lruite pnd number of bronohes, numbey of
fruite and atem thicknens and nunber of frults and

fruit longth though positive not et all signiflemnt,

Frait givth hee been obaerved to be highly
sosoointed with Tmit length and the relationahip
indiontes the pesitive beaving hetween the two. On
the other hoand, the relationahinsg between feuld givrth
and height of plant, fruid girth snd mlem thickness,

il
fruit giveh and number of lesves snd fmuit girth end
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Table 15

o

Correlations betweosn choractery aosoeianted with ¥l

2l.
Re.

Ghovreteors

Ho. of Ho. of Stem Frmit

legvea branches thicknezs lJength

givth

fruite

Holcht of fﬂm‘i%
Tomber of leanves
Bunboy of bronches
Ston thicknene
Fraits length

Fradt givih

Covrelation ecefficients {r)

-0.391 -0.583" 0.888"%  0.849"" 0.362

0. 865" 0.166 =0, 609
0, 150 0. 203
0,026

=0, 296

~0.023
0,093
0.692""

0.629"
0,495
00351
6,43

6. 156
3.%9@%@

&L

faka |



munber of branches havm plwaye been found Ho be not at
,ali significent and when the assccialbions between fiuid
girth, heipht of plaﬁﬁ'mn@vfruiﬁfgirth pnd atem thi@km‘
ness gavé poaitive though noa»aignifie&gt valien for the
coefficient. Those betwoen Fruld gsirth and nusboyr of
legves and fmit girth and mambey of branches gave

indicationz of negative values oné eleo not signifiecont,

The swsociantionn between fraid length snd height
of plent, f¥iit length and numboy of lesves, fruit
longth mnd number of branchez nnd fmid length end obem
thicknensn, when studied have bé@n obaerved to give
in oonaistsnt veluea for the coeffieient of corvelafion.
Highly aignificent positive relaﬁieﬁahi§ hag bheon
noﬁié@& for the first of the sbove four sosoecistions
stnﬁiga. For the vemaining three the aspocistion hoa
been fonnd %o be net at all significmnt. However
between Trait length and mumbeyr of leaves the sesocia-
fian 0o ia'ﬁéaﬂ from the teble indicates en ineclinstion

towarda the negative aign.

Batween sten thicknens and height of plant when
the wslue obinined for the coefficient of correistion

prpesrd ko Be poaltive snd highly pimmificent theae



b@%w&en ‘atem thé@kme@@ ané nﬁmhpr af Eaave@ gné a%@m |
%ﬁl@k@@gs ﬂﬂﬁ ﬁﬂ@h@r ef h?ﬁﬁ@h@& kzve b@@n anmﬁ tm %@

nat @sgﬂsfiﬁﬁﬁ@e

, ﬁumbgw of branéhaa»anﬁ-&giﬁhﬁ of plente show -

' ﬁ@g&t&?@Amﬂé,mc&@rgtely,a&gnifieaﬂ%'aﬁﬁaéigti@na -On the
other hend ﬁh@-ﬁﬁ@ﬁ@iaﬁiﬁﬂlb@%ﬁ@&ﬁ,ﬁ@m@@?‘@f bymaahﬁgé"
end mimber of lesves iz observed to be pooitive snd

higtly egniiicaﬂke

Botween nuxber of ;w o 2nd helght of plant the
velue for coefficient of a@“r?i sbtion pppdnre to be nod
at a1l signifiosnt. However, a tendency towavde &

"

negetive relationship is zpéi@gﬁéﬁ in the valua.

The vemills of portisl correlation found out
bebtween yield snd plant hoight, yield end fwuit lmﬁg'ﬁhg
ya@?& ﬁﬁﬁ aruﬁt givthy, J1e&a and number of fmiits ave

presented in Tebles 16, 17, 18 and 19 r@areétxvelgo

It hes been ﬁati@eé‘ﬁf@m'?ahl@ 46 that yleld
and plent helghy ﬁhe»Vﬁlﬁe for the coefficlent of
sorrelabion ig @@5%%@?@ end significent whovees thatd
for the em ﬁ@l%&iﬁn %@ﬁwa@ﬂ %ﬁ@ e %ws gheract éﬁg | |

ineilunive of the combluned influence of fruit lengih,



fguig girth and number gf fyraite 1 sloo nogidive Enﬁ

'aﬁ the snme bime highiy'aignifi@&nﬁ (§ah1a 16).

Table 16

Partiel correlstion beitween yield of fwuite
and plant height ’

81, Charaoley Degroep of Correlation

Yo.  sesoclation freeion - coelficlont (y}
1 ¥ 12 268 0.753"

2 r 12,3 267 _ 0.027

3 P 12.4 , 267 0.982""

4 ¥ 12,5 . 267 0.464"

5 » 12.34 266 -0, 732"

6 12.35 - 266 0.707"

7 12.45 . 266 0.453

8 Y 12,345 265 - o.788""

Significent nt 54 level

signifiemt at 17 level



Similer trend iy noticed in the associations
betveen yield of fruits snd fwuit length (Table 17),
yield 'am% Truit girth (E?vablee 18) and yield aﬁd matibey
of fraite (Table 19)." |

Table 1‘7

Partinl corvelation beltween yield of fruite
ond fyxuait length ’

1. Chareoctey Dogrooa of Corvelation

No. nozocintion Trocdon c@«a:ﬁ:‘if;ia:lazfi‘b (%)
1 13 268 0.879""

2 13.2 267 0.692"

3 13.4 267 0. 804" "

4 13.5 267 0.963 "

5 13.24 . 266 ~0.433

6 13.25 ' 266 - 0.384

7 13.45 266 0.421

8 13.245 265 0.850

%

Significant at 5% lovel

Signifliesnd at 1% lovel



Table 18

Partiel corvelation bedtwoen yield of fruitas

and fyuil girth

14,235 965

g1, Choroetey 'B@g?e@s of -ﬁc?reiaﬁion
Ro. paeocisbion fﬁ@e@@g coelficient (2)
1 14. 268 0.861"
2 12 267 0.959""
“{mw -m: 3 267 0.738"
4 “{4.5 267 0. 267
5 14.23 266 0.935" "
8 14. 25 266 0.927""
7 14.35 _ 266 0. 484
8 0.995" "

% Significant ot 5% level

% Significsnt st 19 level




PTablo 19

Perbial corvelstion bodweon yield of fTwaite

rnd namber of fyuita

81. Charaatey Dogreen of torreletion

No. ‘essocintion ~ freeden coeffieient (1)
1 r 15. 268 0.896" "

2 ¥ 15.2 267 0.699"

3 r 15.3 267 0.956" "

4 r i5.4 267 0,148

5 r 15.23 266 ~ 0. 404

6. T 15.24 266 0,293

7. ¥ 15.34 266 o.927""

8. ¥ 15.234 - 265 0.749"

#  Significant nt 5% level

22 Siemificant at 1% level
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‘ Huldiple eorrelé'kim with yield sgainet plant
hes:i.ght‘, numboy of legves, nambey of branches, siem
thickness, fauit lengdh, fmit glrth snd numbeor of
fraits, vwhon worked out snd presented a8 according to
Table 20 hss slweys been Tound to give highly signifi-
~cent velotionships for every one of the combined

influonces,
Table 20
#ultiple corvelmbion between yeeld of fruide, pland

height, muabor of leanves, number of byanchee, 2tem thiok-
neag, it length, it girth 208 mmbay of fruite

1. Degvoes of Goefiicient of

Ko, Poviloslers freefom corvelation
1 R 1.23 267 | 0,985
2 R 1.238 266 0.794""
3 R 1.2345 %5 0.798""
4 R '1,,2;455 ‘ 264 0,957
5 B 1.234567 263 0.990 "
6 B 1.2345678 262 0.599" "

#%  Signifiecant ot 14 level




g
o%)

%In‘adgxﬁiqn to.thé:vgribua‘asyeatavaf carrdiatioﬁ'
warkedaQﬁt_as;has'already:bganlﬁ@ta;leé ahqveggnngﬁﬁemgt
hggrﬂlaﬁ.hgen_magelto s%pﬁy'thé phenetypic variaﬁipn“‘ |
exhibited by the ten different varietles in respoct of
plaat:height,:nnmbax‘of legveg,‘number\af,br&nehpg; -
sten thieckness, number of flowema, aumber of fraiﬁa»
yield of frulte, fralt langfh, it givth, percentpge
of fruit set and mean weight of fruite, with e viaw o

facilitete compayrison.

\ Qhe.xQSnita are yréaéa@a& in Tables 21 =nd 22,
I¢ hes been noticed from thess two tables that the
. varieties not only differed in the values Tor the meen

Wt slse in their extent of varisbility.

Susmarized in Tabie'EB, gre par%iénlara of oach.
one of plant height, number cf leaves, numbey of brangheg,
otom ﬁh&ekneéé,‘ﬁﬂmbar"of flnwems; nﬁmb@r of fr&ité,:{

. yiéld of fite, fruit length, femit girth and mean |
weight of fimita, for all ﬁhe~ten,#aiiétias taken

tqgeﬁhar.

Singe it im veslismed that the obeserved phenotyple
variahility ie nothing but the sum total of verying

proporbiona of that due to heredity end envivonmend, sn



Teble 21

Phenotyple variations in verious plent cherscters seeording to verichien
. (¥ean of ehavaclore)

. Plant To. of Fo. of  Stem  No. of Ho. of Yicld TFruit Fruit % of Hean
heighl leaves . branches ¢hiock- fiowers Pwmitds of - length girth Pmit wE of
| ness fraits o eot fruite

Wy 6281 . 3815 3.70 . 1.41 . 15.85  13.44 206.37 6.00 ° 5.35 .9.32  15.70
Vp 4433 5B.63 . T.07 . 152 12.59. 9.25 151.52 11.52° 5.95 B.03  16.31
V3 40.81 50,22 5.93 .48 . 10.85 T.29 1271.20 11.17 - 6.24 7.50  17.45
Vy 46,07 60.88 7.2 1.56 . 12,00 B.55 148,67 11.88 - 5.95 7.60  17.95
(V5 3337 67.26 8.11  1.62 1225 9.96° 18B.85 11.60 ' 6.35 . 9.07  18.97
Vo 63.00 4719 5.3 146 15.53 1274 195.63 12,56 5.38 0.92  15.36
 Vp 36.74 60,13 B.66 .67 1351 - 11.70  201.70 9.82  7.64  9.58  17.24
Vg 58,55 65.22° 6.44  1.66  10.44 . 8.11 450.00 12.64 6.11 8.5  19.63
Yo 370 58.59 T.53 .54 10.04  T.00 122.88  7.42 T.51 T.72 1756
Tio 79.52 5204 6.18  1.81 14,00 11.66 237.74 14.20 5.82 9.23  20.26




&

Teble 22

>

Goefficient of veristions of plant charscters aceprding to verietion

Plant No. 6f Ho. of
hoight leoaves

Branehon

Stes  No. of No. of
thick- ZfLlowere fLfruils

Vieid Fruit
length

of

Fruit

girth

% of
fruid

Heoon -

%%. of

g 45419
Vo 43.06
v, 22,27
v, 26.02
Vg 49.12
Vg 4172
v, 23.27

Ty 101,30
Y10 30.63

27.3%
22. 13
:28;&4
3%.496

48,46

25.35

3737

45013 ’
| 29.53

40.35

35,65

91.15
20.32
20.35

28,26
23,48
20,61

nees

23.41
§4.48

. ’4 ?5}029

22,82

- 20,84

26,52

~ 3.97
- 5.76
3.45
3.13
1. 15

2458

5.47

5.65

2.76

46.19

50,59
35.52

58,42
73.23

60.13

. 440%

60.81.

75.73
55,90
42,46
47.78
67.11
70.16
48,43

198.72
39.02
65.97

C fmdte

51.36

47.22
40,24
54,78
54,22
. 61,80
45.53
48.89

- 40,96

50,32
46,09
59,68
60. 45

| 61.88

44.49
48,16

35¢ﬁ§‘
52.&7

meot

35.56
33.47

31.23
31,95

35.42
33.64

35,72
26,44

24,26
35.68

frait

7.85
7.60

7.54

6.94

6.23

7.63

Ted4

6.23
T.52
£.13

NerS
- G



Tabie 23

ES

- Phenotyple vaviationz in various piant chavscters

General S.B. of 4y (0.05)

Chavaoters Unit Renge nesn mesn

1‘A‘ﬁﬁ§§hﬁ'@f plant en 14 - 147 52.19 8,97 28.13

2 Fuabor of leaves count 118 - 152 55.69 6.83  21.64

3 THunbey of %rénch@@ eount 2 - 14 - 6.28 0. 71 2.01

4  Sien thickness e 0.8 - 3.2 1.5 - 1.28 0,365

5 Tumber of f@swerg ccunt 4 - 35 12.7¢  2.58 7.33

6 Iumbew of Lruite eount 2 - 32 9. 94 2.25 6.39

7  Vield of fyuits 8 10 =595  174.52 4.35  123.81 |
8 Frai% length m 5 - 21 11.93 - 5.34  75.56/plent
3 Fenrit girth ' mo- 4 - 10 5.02 1.99  43.191/plent

z.

Hlean weight of Tyuite 15.36 - 20.26 17.64 0.09 2.T77
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at‘%@s@% has been nade tovards gyeartionmg the vamtzbilﬂ,%y

ond the vresults ave presented in the rompeot to the

a :3;1;’:?@?;*@:31:‘ chavactere in Table 24,

m: is seen :t'mm ‘l??ii&t m’sﬂ.@ k}ms %he v@m kiva

'amounta af bem tabie (gamtmu cs) and ncn-h@ritmbm

(error) components vasry conai a@:vah:l,y amng the *!:en
charactors studied. For height of g‘lma*t, numbear ef
brm@hea, fraid zeng&tx and acan welghy of fmim 1% hon

b@ea found tmt i:be geno'bgm.e mmpmmm; anounts more

"t;han t‘m e'rzror eam;ppnen't; wherens the reverse hes been

recorded agminat number of loaves snd mumber of fmits,

_E'urumr, it ie indicated, that the genctypic or heritsble

component is czonm.&embly high in the oase of mamber of

branchesa and meen \w?@fi.g}fz*b of fyaits only,.

In order to have more informaltion on this sspood

the gonetic coefficient of varistion znd hevitability

. have slge heén worked out 63 representod in Tebie 25,

I

it ia Mxmea f:mm tbm table that heri mb:x,lity

varies cmmderably fmm shameter o ohe raoter., of the

oz ahgmekem amﬂw ed Loy horitebllity, nemely, height

:- cx plants, number (?i' loaves, nuaber of branches, numbey

|
!
r

| of fyuits, it length and mean weight of fruite,.




- Teble 24

Zevinates of phenotypic, genotypie znd oyror varisnoos

of different charncotors

81,

Phenodypic

Genotypie

Eyroy

No. Characters variznce verisnce
1 Height of viend 5326—14.68' 31481.95 21779.69
2 Funber of leaves 19762.67 6568, 42 12854.25
3  Fusber of branches 509.80 397.44 112.36
4 Stem thickuness 3.46 - 3.69
5 ¥umber of flowers 397.64 - 1479.32
6 Fumbor of fruits 1229, 49 105. 27 1124.22
T Yield of fraits 337607. 19 o 421319.37
g Fruit length 348701.79 178632. 80 169868,99
g it girth 31931. 18 - 45074. 26
10 Hesn welght of fmuite 8.82 6.18 2.64




Pable 25

Gonotic coefficlent of varintion, horitedility ond
aeang for varioug charactors

o o GonetC  mireriten
g%% Chprectors coefficient Ea?éﬁiggii“?

scen

Height of plant 246.38 5911 52.19
Fumber of leaves 110,90 © 34.85 55.84
Tumber of branches  T7.13 © 77.95  6.28
 Humber of feaita _'?.?a 8.56 .94
Fruit length 1224.34 . 51.28  11.93
Meen weight of frults 35.49 70,06  52.65

D M S W e
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spectacularly high %r;;lxmﬁ mre noted eguinay nunber of
‘bronches {77.95%) ﬁ%&é ﬁean wolght of £amite (‘7@. Q@%‘%)r;

the only ‘two chermelteristics in respeot of which plene
the ten Aiffevent v%rieﬁm of bhindi siwwé‘fg | glgnificant
voeriahil iw; The lzj}wezﬂ volue fop hhem*mmlmy h@g boan
foand %o be me@&*&@cjl neainst nuzber of :ﬁ’rizua (8.56).

Foy the remaining a%mm%eam' the veluea wove é.ximme@:;&z“!:e.

|

1




'DISCUSSION
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DISCUBSION

The resulis obimined in this exzperiment yield
conriderably imporient informntions especielly in thoge
vegerding ﬁhe.in%@rvarieﬁél variability of chorscter
and the relaﬁien@h&p'exig%iﬂg botwoon mnd smong soversl

of theme ¢haracltoristics in bhindi,

On_the veviability of chnryactors

Varietios, in goneral, sve obmevrved o exhibit.
consldersble variability with respect to plant heighi,
number of loaves, number of bwaﬂehee, aten thickneaa,
manmboy of flowera, nusmber of £ruite, yielé of fmitle,
length of Lruid, gir@h of frult, vercent of frail sed
and mean weight of fruits. OF thome eleven chamrpcleors
gtudied in the anclygle of verianece vavielies, evens
though sppeny 4o ﬁiﬁf@ﬁ fyon one enothor, sigmificsnd
difference could be noticed only with vespeet to two
of these features, namely, number of brenches snd meen

welght of Tmita.

Yield bBeing one of the most importent charvasclere,
pnd the verlebtiecs showing no significant differences

from one snether in this sopeet, one is lead to believe




4that 611 the ten varie@iem &iﬁ not diffoy much fyom

one another. %imﬂlam ‘goncluainng conld be drawn on tho
basis of all the @ﬁh@r ehpﬂa@t@riatiea meniioned above
exaeﬁt fﬂr th@ %ws, auwbar of hr@ﬂcheﬁ end memn welghl
of ggaiﬁa,_ia the enze of which significsnt difforences
Vﬁava iaﬁ@eﬂ been obzervod. Azein, hetwoen thome two
chara@tﬁgia*les, %h@ éiffavanea notieced hao h@@ﬁ found
to be'very ﬁigh fﬁr numh@r of hrﬁnahea, whovesaz it hna
h@@n aaiy'maaexyﬁe~far mesn welght of frui%a. It ie

~ conclnded, thet the ten varioties of hhin&x, doglt with
in thisAigvaaﬁiggﬁicn; éiﬁféweﬁ @Q&ﬁ@&iﬁ&ﬂﬁl&‘i& the

omne of number of brenches, modevabtely in vompeet of

mééﬁ ﬁeigh%<e£‘frﬁi%ﬂg end not ot 211 in veepect of. the

,mamm@ nine éhMa@ﬁaria'&:i@ss |

) Ga the bmﬁla aﬁ the eﬁ&waeheﬁﬁ whiah h&ve weoen
wféﬁnﬁ,%e_azhibit‘szgnifgqan% axfferenaga, &Lt@ﬁg%

hne lso been made %o errenge the vericties in an ovder

as has nlvesdy been mentioned esrlier under the vesulbe,

1t heo become evident that varietica, sventhough
”exhiﬁi%_aigaifingnt &ifﬁereﬁgé £yom one anobhiey in |

iesyeaﬁ @i‘nuabey aﬁ ﬁr@nahva enfl mean ﬁ@igh% of fraidta,’

it hep a@% be@a peaaxbla ‘o 6a£ina aaﬁh one %ﬁ
| dietinet greup. S



These findings ave conalusive of thet the ten
varioties of bhindi need in this etudy do not éiffey

- muah fxom one enother iaagite of ceripin dag?ea of

Yeﬂgulfmaani alfiereneea noticed with respect to a fmw

eharaat&ra~

: ~

“nrther, with reanect o yield, which ia the
most imporbant eharacteris%i@, the vmrmo ties, when &iﬁ
not exhibit any signifiomnt variability from one enothey,
ajgmjfieant variebility caulﬁ he noticed with reapecﬁ 40

these two of the less imporient chayaetors alone,

Table 21 plong with table 22 helpe in the
campariaea’of the ten verieties on the bpeils of the
different charsoters studied,

Hoight of plant

- The maximum value for the mean plant height has
been recovded ageinot V,, when the minimum hne boen
ageinat vg {Teble 21). From table 22_i%~appears that
the variotiocs differed in the oxtent of variabilily on

$his charascter. When the maximum verigbility has been

- recorded againet Vé-the mindmum is egainst V.. Those

cbsexvatian i&éicaﬁe that there iz connidorable

73
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diffevence betwoen the varieties in reapect of thin
character st the intravavietal level, ie., some
_vavieties exhibit more of thim variability whevoss
others exhibit less, sn indication probably of a

diffevence st the variotsl level.

. Numbor of lenves

The maximum velue for number of legvea hao heen
recorded aggiﬂst‘?s whon fthe minimusm hes been rgrinet ¥,

- (Teble 21). From toble 22 1t spbears thet the verietios
differed in the extent of varlability on this ehara@ﬁé$§
When %he‘maximua‘Varigﬁiliﬁy hes been recorded agminst
Vg the minimum ie againa%'Vé. fhesd ohoervation indicate
theve im conzidevable difference betwoen the varietics in

rezpeet of this ehimracter at the interveriotal level,
| Bumbexr of branches

- Tho meximum value for mesn number of branches han
been $369r¢eﬁ agﬁinaﬁ ?7,_and pinisun against v,. In
thia_caﬁe the neximum vﬁriability hes been yecorided
agéima% vy thg,&inigum is sgalnet Vo. These obaervations

point out thet there is no apprecisble amount of diffevence
 betweon the varieties with yegnrd éé this charaocteyr at

-gthe intervarietsl level.
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Stem thiekmess

§ith vogard fo this chewacter, the maximum and
minimum veives for oxtent of verisbllity ave vocovded
againgt V,Q'anﬁ V., respeotively, le., some vavictics
exhibit move of this verisbility whevess others show
less, on indicstion probably of o difference ot the

) ) /.
verietal level,

Humbay af'ﬁlowers

The meximum velue for mean number of flowers hne
basn r@cawééa ag@iﬁat'va end miniman ls sgainat Vé
(Pable 21). The meximum veriebility has been resovded
againat'vs ﬁhe minimm ie asninat Vi. Those obzeyvobions
indionte thore is considerable vovimbion between the

varistios,

Rumbey of frulbs

Zinller findings eve also oblained with regerd to

thie charsotar.

Yield of fruiis

The maxinum and wininan veluee for the mesn have

been reocorded agminat Vog ond Vo vespoctively. The



coefficient of varistion sleo shows exiveme velues
a@aims'ﬁ ‘%:.he vmier&ieﬁs ’e‘1 and Vg respeotl wl'y ile., fazam
vﬁmetn@a exb‘%bii‘; nore of %wm m'wmmw w}‘cﬂ*esw |
nbimm eax}zibi‘!: lexeaa, w}nch seome to be due 0 a

differenca at %h@-vmmml lovel,

ens gth of fimid

Heve the maximum mnd minimuom velues for the mesm
hnve bheen ?eﬂ@m@ﬁ againat the variptien V.m and Vg
respecbivel y. The eoeffioiont of 'veriation for thie

chargcter azlgo ranges fvom Vw to Ti‘g

Girth of fvaitd

Fith regard ¥o thin charaocley :ﬁ.ﬂm aome veyriotics
exhibit move of veriabili Ly w:mvum mﬁhom leanz, piohnbly

au@ 0 2 :‘i iflerence at the wes mtm, lovel.,

Pevcent of fruit set

s

in this ohnractoy the values foy the vaviability
glenrly show ﬁ!'éfz‘t there is no appreciable smount of

variahility existing at the verietnl level,
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Xoan weight of Lrald

Lo et

. ‘['
The mesn velues for this charvepober range Tfyom
15.70 to 20.26. Therefore the vavieties oxhibit only

& alighi variation among them.

Thaa, in geneval, in reopect of the extent of
intraverietal variability of thope eleven charnoters,

allith@ varietien seom 4o Aiffoy Trom one snobhor.

on the correletion of charnctors

¥ield of fruita znd height of plent have shom
signifionnt goaitive‘vﬁlﬁéa of envrelation coefficienta
in eighﬁ variaties. The éarﬁ@laﬁian in the remsining
varietios wee pasi%ﬁva'ﬁh@ugh of & low mégnituﬁe
(@ﬁhié 13). @ith vogard to the ecombined eorvelsmiion
teking w1l the Vﬁ?i@ﬁiém %Ggeﬁh@f, the esrre&aﬁima
acefliciont was positive mnd highly sigmificent for
height of plent, length of fyult nnd givih of fmit and
number of fruite {Toble 14). This might be due o the
‘closer nopocintion of Hhie tepted sharmoters in the
verietion Vs Vo Vao Vys Vgo Vgo Vo end Vo,

Elimination of the influence éf the three

varisbles nazmely, length of f1it, girth of frult end
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numbey of fraiis in combinsbion digd ne% deeroace the
value of sbeolute covvelation beotween yield nnd plent
.h@igh%. Thig is indicated of the low smound of
infinence thnt theme eliminated vavisbles have on the
aapociaticn of the two chovsotevs. Flimination of the
varinbles 4 and 5 (girth of fmit éﬁ& nagher of Lrauidts)
deorvensed the sbtrength of a&aaai&tiém bebween g&@lé and -

plant height conasiderably (Tuble 17).

Similar £indings were vecorded in vavioua olheoy
crops. Ohpndyamohen and Pomnsiyve (1961) mhowé& vorintion
of corvelation among varieties with reapeet to yicld and
plant helght in rice. Working in the seme ovop Ramish
(1953) and Ghome et al (1956) wverorted only focble
ecorvelabtion between these ehavactorz, while, Cangnli end
Sen (1941) and Chendramohan {1964) reéorﬁeﬁ pesitive
aignifieasnt corvelation betweon yleld and @lgﬂ% height,
Ponitive correlations bebween the two chnrsctors weve
recorded by other workers, Love (1912) and Heyes gt gl
- (1925) in wheat, Kottur snd Choven (1928) and Khole
(1951) in sorgium, Jenkins (1924) in cowmn, Knmpr and

Rengza Rao (1949) ond Sikks and Gupia (1949) in sesemm,

Yield of frui%a and longth of fwmit showed high

nogitive correlation values in all the veriebiea
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studied oxcept Vg (Table 13) when all the verloties weve
taken together the earrelatieh coafficiont wes alsé ﬁighAf
end poaitive (Teble 14). The nniform high velunes of
corvelntion nt tho verietsl lovel snd whem sll the

varictien wore trented as s whele, preosumebly indicato

'v'the genetie basia of thie éﬂﬂgﬁiatﬁon. A similey remuld

hee slvesdy ﬁeqn put forwnyd by Kedhsynath et sl {1960)
in their éx@erimentﬁ miﬁh 1inaaé6.

| E&imingtaon of the effea% of other three
veriables nﬂmely, plant height, Tyalt girth and mnbey
of fruite adid not affoct in eny direction the atvength
~of the relntionahip of theme two chermctors (Teble 18).
This ﬁl@axly_r@vemleé that the elimingteﬁjvaxiablea aid
not exert any gpprecisble amount of influence on the
,relatﬁenshin eﬂ these two eharﬁeﬁews. However, the
exclumisn of the eomponentn, plant height, ffni% gﬁvtb
and nnmher of fruita in cambins%ion has ineveasod the

vmlne gf tke,par%mal correlation coefficient,

Of the meven chmractops ennlysed, fiuit length
. end number o0f Truile sppouved te be the moat intimnlely
goyrelinted ahmr@aﬁars with yield nf fru1%a (Egble 13

~ The cerr@lation eaeffialan%a in hetb crses were high and.
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positive 1nVar¢ably in gll the warl eﬁiea whieh mighb be
due to the strong genotic buois of the relationship of

these two charnciors townrde he yield.

ﬁighiy.aignifﬁcant velues of correlation were
obtaine® when nll the varieties were tronted os é'whale
(Table 14) in the cage of the relationship between yield
and height of plant, fruit length, frait girth and number
of frﬁita. This lg suggoative of the gro&&er iﬂt@ﬁaiky

of reletionship ‘between these chgrﬁctera.

Partisl carvel&tlan between glalﬁ n}ﬁ frnit garth
elimina&iwg the effecte of three varisbles nemely nlrn%
beight, feald 1engtb and number of Traidte woe high
| signifieant end nasitiva. Thie ia anéienﬁion of grgn%@é
--mﬁegrgg of influence these eliming ated eharac?nvs have g@%

in 1nté;;@1atianahip of bhe @asted characters, Enwava?,
‘thie eliminstion of the verisbles numely (frui% length
f and mmber of fyaits) decronae the varrnl atien
: coeffﬁci@nﬁ conaidevebly (Table 16), which awggnat& the
| awgrecx&ble ﬁmonn% af influ@ﬁca these characters hﬂ?@
got u@on the ln%enaxty of relat’anshﬁp between yield

ﬂna frui% g!?th.



With regerd to yield wnd mmber of fruite when
21l ‘the varielies, were token together 8o o te'get
the epabined corvelation coefficlent, -the velue wga

pogitive gnd highly significant,.

Flinination of the offeots of piant height,
fruit lengbh and fruit giythfia combination romultaed in -
g deovessed value of correlation eoeffiolent thnt
between the sssceintion betwoon the itself. Thinm i

indicantive of that the eliminsted charscters have =5
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aspprecisble saount of infinence upon the yield, dowever,

the elimination of {the wvariebles 2, 3 aﬁé 4 (plent
helght, fmid length and fruilt girth) deoronses the
volue of eorvelation eoofficiont considerably (Tsble 19)
whieh ias in im&imatﬁgu of @hé oot thet the apprecipble
émsunt of influence ﬁheae:chmr notors heve got upon ihe
inteﬁﬁ&ty of ralai1ananip botweon yield and numbeoy of
Truite. Similar sopocigtlon weo veported by
¥erthorapoon and Wents (1934), Shigh (1947}, waddle
(1954), Joimson gt pi (1955) and Brim et gi (1959) in
aoybean, Liﬁg (1é54) and Mishre (1958) in groundmad,
@@harnp&a et g1 (1960) in linzecd, Kumar and Rangs
(1941) ~nd Sikka nnd Bupte (1949) end Vericai et sl
(1964) in @,_.:.ng,ellyo
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The corvelation of yield with numbeyr of leavea
and munber of branches and stem thiecmens wee found 4o
be feeble when acnpared Yo thoas with othey components
studied. (Table 13). Covrelation of number of leaves
with yield wae signifieent in all wvaricotics except ?B
nnd Vﬁ, the veive tended %5 bo afla low magnitde, In
the osse of the combined eatimnte of corrvelation the

result negntive was nod elgniflioant.

kmong the compononts atudied, numbeyr of h?ﬁﬁeﬁﬁa.
popsonaed apprecisble zosceintion with yield of fmite in
varieties Vy, V7 and V,Q. The low‘valugﬁ ef aovvrelatbion
iz suggestive of the fecble »elubtionship of 4this
chzvaotey with yield., Furiior the cowbined estimnte of
correlation gave the loweat poaitive velue. In gonerel,
ﬁield and number of beanchen 814 not sppear to be

atrongly enyrvelated,

Relween &iezé of fralts and ptem thickness, the
éifferaaﬁ‘Variekies,ahewe& high positive significmnes
with yield oxecept in wvavietbios, Va, Vg oad Vg. Pavihey
the ecombined cmtimste of coyvelation gs;:aira the lowesth
positive value smong nll the ahmrocters atudied, Ig
genevyel, §iél& and stem thiekness did nod appeny bto be

atyrongly eosyrelated,
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| Table 15 rovesls the festures of interrelation-

‘ ahip,ha%waan the szeven conitributory footora of giexﬁ of
which showed welatively &ﬁ?&ﬂg@&ym&éaai&tian with yield |
viz., plent height, fmit Tength, fruit girth snd nuabey
of fyruite, Tlant height possosmed & positive high

- ﬁigﬁifi@mﬁ% acorrelation w&th;ate%‘%ﬁiakﬁeaa¢ fyait
Ctength mnd nusbey of fiuite. Siniloly mutuasl e&?@alﬁﬁi@n
of ﬂm%bav of feaite wmth Pruid givdh, number of loaven
wi%ﬁ number of bronches were nlgoe huve high positive
significent corveletion. The componenta of yleld, frult
Llength end fralt zirth @.lm ghowed & high &e&gma of

~ ﬁﬁ@ﬂ@ﬁaﬁi@ﬁ. ”hia ia auggva%ive @f %he uaefniﬂﬁaa of

| ’%he enntrihuﬁmwg ehgraaﬁgrs ﬁew the ﬁﬁrmuiaﬁ&an of &
mul@igae &a&eetian @riter&ﬁa fnr yigla @f fruﬁ

Significand gﬁ@.gaaitiva yaluge of muldiple

.eéﬁrslaﬁiﬁa botween yield snd all the seven eé@?ananﬁa

. of yield might be s further proof to the high magnﬁ%a@a‘

of @9ﬁﬁ$&bﬁt&ﬂﬁ of ﬁha@e @%ﬁf@@t@&@ t@warﬂ@ yield
(Table 20).
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On_the zenotie components ef<7arianca

For height of plant, number of branches, frait

length end mean weight of fruits it hns been found thet

the genotypic ecompponent amdnﬁts more than ﬁheAerrar*~*<

coaponend whereéaithe reverse hnd been yeesrded againad
nunbey of leeves end number of fwuits. Turther, it is -
indicated, thai{ the geﬂatypic ot heriteble éam@oaent im

congidorably high in the cese of number of branchem oné

meen welght of fruits enlyv(ﬁahie 24).’

,‘. Harlhabilltg apec;fiaq %ha praportlon of the

tetal var@ebility that is due tg genetxa eaasea, oy the
, ratlo of the genetie var:anaa ‘o tha totel verianee.

'with lawer heri tabl es, ﬁhe ﬁegﬁae of overlep increaaas

progreaqxvaly, and nore and.mova aiffieulﬁy is

_encounteved in ﬁa&%ingniahing @mang geno%guea on~\

,pnaﬁntypie grounds evenﬁheﬂgh,genetle contrel i

monogenic. The relative amount of heritable and non-

heritable components of the variability suggest that

the geneotie component of variablility ia falrly large

in 811 the chavecters (Tsble 25).

In conclugion, it ie %o be polnted out, that,
eventhough, the ten diffevent vavieties of bhindi did .

':ngt differ from one mabther nignificantly with reapeet
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| to nine cut of tha tetal elevan ahar&nta@a a%n&xed,

‘ ﬁamely, height of plpn%. nnmhe? uf 1envea, ‘aten thiekw
. Bess, tc%al numbey of flewers, totel nnmber of frutts,
\-weipht at f?uﬂta, Ieug%h of fmnnt, girﬁh.af fmiid gnﬁ

“erﬂenﬁﬂﬁe of fruit get, they ﬁﬂé exhibit signif*aavt
airfevenaea in respect of twe aharﬁctera, number of

brﬁﬂﬂhe& and mean waigﬁﬁ of funita. Furﬁher, betwe&a

-th@me two eﬁmrmeter& the éxffe?eaee wit& reapoot ta

numbar of braneh@a have beea n@t;a@d to be hﬁghly
ﬂignzf:eaﬂt. Stadios on correlation @VLdadtly gecns 1o
suggent that yield, the moat iwaer+@nt ehﬁvaet@ristie,,
is dirootly rolated to holg@% of mlaﬁ%, frait length,
frait givdh and number of frujta, whawe-tha»ﬁhrﬁe-r
charaobors mentioned lest have heen found to be

neacciated with yield to o considerable extent. Thisg

. finding naa’heen'made’when gll the verieties wore
- | considered fogother as o whole. Howevey, when the

L*vaxietiea were.stuéieﬁ_sepa?aﬁelg it hee been noticed

that these charsoters éxhihiﬁeé verying dogreos of
sssooiation. The only attribute in thie study that hes

been found to bemr a direct relaticnohip with yileld in
- gll the verieties studied without sny exception and also

when the varieties wore tsken am s whele hes been found
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to be the length of fyruit. It hes elso been recorded
thé% the genotypie variation in respeet of theiw
charpeter ig highey than %he value for the vgyiaﬁian

due o ervor and the héyiﬁ&hility value foxr this has

zlso been found to be Taivly high. This lea@snta,%h@
renliontion of the scope and praebicel utility of this
charsctey, naxgely fralt 1éngth, 78 & valid indicmtor of
the otherwige complex but imporient cherscter namely the
yield of fwmite in bhindl, in selection procedures,
egpeoinlly in the eelectlion of porents in & hybridisstion

Progranna.




SUMMARY
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- SUMHARY

An asttempt has been made to study the relationship
between yield end seversl of ite component charscters pa
height of glgnt, numbor of laaméa, number of branchea,
thiokness of ﬁtem, nunbor of floweva, number of fraita,

’ yield of fyaite (in we&ght), length of fmiit, glrth of
fruit, pereeﬂtaga_af fmit sot and meon wolght of fynite
in ten different verieties of hhindi.(ébelmnaahua

 gsonlenbua, Linn.),.

The anslyais of verisnce han shswn that the
verieties do not differ: significsntly frvom one anothey
for these charsoters except Cfoxr mumbor of brenchem and

mesh weight of fruiés,

| Yield, the most important characterimtic hes boon
»'faunﬁ to be diveetly corvelated with height cf pland,
Erult iength, ffuit‘gir%h and nnmﬁer of fmits when the
Ev@rié%ieﬂ wore éonaida?a& as 8 whole, On the other
hend, when they were'aenaiaered aeparately the only
ahar&eter that hes been found to be highly aignifxcn%t
~end positively pesociated with yield in the cmme of @?@ry

one of the ten verietics hag boon obsexved o bo the
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length of fmmi%, It hae mﬁ been found that the valua |
for the gmmm veriantion ‘fm:* the chavpeters is highoy
than mm for the vaviation mcg %o orror. This ,
charactor, chowing a higher velue for hﬁmtﬁmmtg, m‘%eﬁ
with its pme&@faa&ng s diveet yoledl ma}zﬁ@s with yiew ,,
seone $o indiomte 14nelf ite pmgim.a praotieal a*&imtg
ad o velid indlontor of the yield potentisl in the
soleation of porents in o iw%miaissm&m PrOgTanme m
Bhindi. | '
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