CORRELATION STUDIES
AND
THE APPLICATION OF DISCRIMINANT FUNCTION FOR SELECTION
FOR
YIELD IN BRINJAL (Solanum melongena, L.)

Y

BY

K. A. RAPHAEL

THESIS

SUBMITTED IN PARTIAL FULFILMENT DF THE REQUIREMENTS
FOR THE DEGREE OF

MASTER OF SCIENCE IN AGRICULTURE (AGRICULTURAL BOTANY)

OF THE UNIVERSITY OF KERALA

DIVISION OF AGRICULTURAL BOTANY

AGRICULTURAL COLLEGE AND RESEARCH INSTITUTE

VELLAYANI, TRIVANDRUM
1968



This 28 t0 eertify that the thesis herewith tubmitted
eonteins the results of bona fide research worh carried vut by
Shr Ke.de Rephasl, under my suporvisicn. No part of the work
ambodied ‘n this thesis has bean submitited earlier for the

award of eny degred.

R St Yo B

(P. KUNARA PILLAL) (M, ARAVINDAL:HAR)
Poinedpal. Lecturer in Agriwunl tizal Boiany.

Agpicultural Coilege &
Reseaxeh Inotztute,
Vellayani, “rivasdrui,

August 1963,



S
o]
]
lw
1°
i
e
tos
1=
=
53]
i
=
=
3

I wish t0 exprecs my gratitude Yo Ir. M. Arvavinds! shan,
Leclurer in Boteny, Agriculiuzzl Cellege and Resecarch Tnsii ute,
Vellayani, for the valuable guidance and oriticicms thrvuchut the

course of the study and the preparation of the thesis.

I acimowledge my gratefulness o Prof, P. Mumarc Pillai,
Prancipsl and Head of the Division of Agricultural Botany,
Agriculitural College and Research Instituie, Velleyani, for the
genercus insorest shown and also for the facilities s0 1indly

provided for the successful completion of the study.

I em indebted o Shrl D.J. Thonze, Junior Frofesscy in
Stataotres, Agricaliurel College and Reseerch ITnstiwute, Volleyani,
£for the advice and consiand held rendered in analysing the dora

and in intexpreting bthe wesultis.

Thenls aye £lpo duc to the ncumbers of the gtaff of the
Davision of Aprievltural Botany, for their iind co-operation and

help rendered during the courge of ctudys

KeA., RAPRAEL.



o
o
it
=3
I
=
{3
{77

Page
INTRODUCTION vee 1
REVLSH OF LITFRATIRR P 5
NATERTALS AND METHODS oo 28
EXPERTMIRTAL RESULTS ees 40
DISCUSSION cne 55
SUMMARY oee 61

REFERENCES Ty, 1~ viil



Sl.No.

L]

10

"

12

12

LIST OF TABLES

Sumzary of the dmpowiont characcers
contributing towards yield in warions ovop
plrantce

Varieties used for the eiudy.

Mean values of yleld and othexr asgociaved
oharacters for Aifferent varietiss,

Analvgig of variznce of height per plant iz am,

Analysig of varianeo for nimber of leaves per
piant,

itnalveig of yariance fop malber of branches
por piank,

Angiysis 0f variancs Por mupber of flowvers
per plant.

Analysis of vardance {or mumber of fruits
pex plant

Anelyeis of varianes Por psr vert of frut get
per plant

fnalysis of variznce for moan waight of fruiss
por plant.

Melysis of verienes ior yield per plant.

simple correlation coefficient hetircer yigld
and associated cheraciers.

Coafficients of correiation betwsan yleld snd
agsocietod cheracters for &1l the varleties.

Eatinates of genctypiec end errver varisnces of
difforent ehnoaciors.



Flgo 1o

”

20

3

4

Se

6o

8.

LIST OF TLLUSTRATIONS

Layout plan of the field experiment

Grephical representation of the varietal variation in:
A. Height of planis

B, Rumber of branches

C. Humber of leaves

D. Bumber of flowers

Graphical representation f varietal variation in:
B, Number of fruits

Fe Per cent of fruiv set

Ce Mean weight of fruite

He Yield.

Bar disgram showing coefficient of correlation for varieties
between yiecld and height of plante.

Bar diagram showing coefficient of corwelation for varietics
between yield and number of branchas.

Bax dlegram showing coefficient of correlation for varieties
between yield and number of leaven.

Bor Qiagram showing coefficient of corrslation for varioties
betwean yield and mumber of flowers.

Baxr diagrams showing coefficient of correlation for verieties
A. Detween yield end mumber of fruits

B. Between yield and five other cheracters associated with
yield, for the verietion as & whole.



31 N0«
15 Genetic coefficient of verdetion, heretability,
genetic advance and mean frpy variows chernetore.

16 Fhenu syple variatzone in vedicus plant chasaceors,



INTRODUCTION



[i3]
=
"=
o
[{=]
o
=]
o
=3
=
=]
=

Arong the various vegetables in Uerala, brinjal
congtitutasan importent group, eventhough they are mostly
£eom in rain-fed conditiona,

Selection for high yield is the chief consideration
in any orop breeding progremme. However, yield is & oompilex
character, polygenic in inheritance ané subjected o lerze
envirommental variations. Any direct measure to eveluate or
select for this character becomes difficult beczuse euch variations
contribute so0 much t0 the phenotype thet genic effects rerain
rostly undetected, Efficiency of selection under such ecircumstances
can be improved by determining the association existing borween
Yyield and other less variable plent characters which would serve
an simple guides for spotting out high yielders. The oxistence
of aspociation is determined by studying the correlation botween

these characters and yield.

Previously these correlation studies mostly utilised
only tho phenotypic variation in different charzcterse But with
the recent advance in biometrios it has been mede possible to
astimate the genotypic and error components of these variations.

With tho help of this information a selection index or seors oan
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be evolved which will aid the plant breeder in meking selaction
for yield based on a number of cheracters which govern yiald,

The technique of discriminaeni function developed by Fisher (1936)
and adopted by Smith (1936) in plont breeding affords an sfficient

method for this purpose.

The vechnique of discraminant funcition has been adopted
by several workers for the construction of seleciion indices in
different cropse A number of reoporis on the use of selection
indicen baged on yield or ite components are now evailable that
ghow a variable degree of efficlency over selection based on the
single character yield. The efficiency of selection index for
yield in various crops st1ll reneins as o debaved point. According
10 Abrahem gt al. (1954) in rice, selection index using yield
components in addirvion to or alicrpelive to yield wag net found vo
1mprove the selection officiency over direot selec’c:.on: However,
Chandramohan and Ponnazya {1961) in race, Smith (1936) ir wheat,
Vishnu Swarup end Cheugale {1962) in sopghum, Sankar et al. (1963)
in pearl mllet, Mehadevappa (1962) in ragi, Kamslenathen (1962)
in gogsypium arboreum and Johnson el al. (1955) in soybe:n do not
geem to contribute 0 this opinion. The former authorg indicated

the uselulness of a selectlon index for yield.



8o the present study was underiaren with & fairly
large and divergent collection of brinjel veariciies, and ihe
various yield contzibuting characters were fully analysed and

the efficicncy of a number of selection indices was worked oub.



REVIEW OF LITERATUPN®
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All economic chayacters which confribute to yield, are
polygenic in inheritance unlike Mendelian characters, arl the
genotype for these characters caunot be qiractly menoured, being
mesked by non-heritable variations dus %o the envirommental effacts.
This fact has graduslly resulted in the developrant of btiometrics
during the lest decade or two. It hes also been vecognised that
owing to the gbsence of such measure "the Mendelian spproach is
inapplicable to the study of polygenic inheritance for wiich
gtatistical method alone has to be relied on (Pense, 1957). Yield
being & complex character contributed by many factors va-igble dus
10 environment, selection based on the over all perfOTMENGE ViZe,
the ulvimate yield itself may not give 2 trus pleturc of the inherent

capacity or the genotype of the breeding materiel.

The objeot of epplication of selection index it to find ous
the genotype worth of t:'xe yield componento in arxwiving 2 the ultimate
yield by excluding the environmental influence. This is achiaeved

(1) by working and correlations betwaeen yield tnd its
components and (2) by giving woightace to the true or gerotypic
relationshipe

The review of litexature is made on the two asjceis.



1. Correlations

Diffevent charecters of a plant are often correlated with
each others The correlations of cheracters may be due to pleictropy,
1.64y DaNnifold effects of a gene or genes on different parts of &
plant or due to gonetioc linkage (Asrland, 1959). The formar
oorrelation (plelotropy) belongs to the category of physielogical

apsociation.

Correlation atudies arc an important asset to the breeder
of any orops they are all the mors important in case of fruit crops
in which it is necesoary to determine the relationship bitween yleld
and quality or botween various factors that contribute 0 yleld or
quality. The correlations may be of physiologlcal natura for
qualitative or quantitative cheracters. These may belon; to the
oategory of genetie linkages or physiological associationcs A
knowledge of tho former ia of value to the plant breader in ordar
% know which desirsble characters are present in the covnpling
phase end in which they occur in repuleion phase. Uhile the
information on physiologiocsl correlation is essential it is
wanifestly useless i¢ separate characiers which are just asscoiated
(Bikka and Afsel, 1946). Sallent mesults of correletion studies in
various crop plante arve summeyised.

1. Corvelation of physiologicel characters
The relation between crop yleld end enviromment oonditions

of a plant entails certain physiological principle.
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Any study on the physiology of yield nsocesaitates
growth analysis and methods devised by Gregory (1917) ani by
Weat, Brigge and Kidd (1920) are used for this purpose.

Pell (1910) steted that in corghum, drown or black
coloured grains ere asscolated with bitter taete due 4o the
prosence of tannins.

West, Briggo and Kidd (1920) and CGregory (1926) have
shown that the net assimylation rate (NAR) varies by sho~t term
changes in climatic factor espacially by temperature.

wataon (1947) while working on potatoes, have thown thal
the xange of temperature affacts the net asoimdlation ra.e (NAR);
where HAR incressed with incressing deily temperature range. The
samo weg found in sugar bests also,

Chinoy (1947) found corzelation of yield in whoat with
1000 grain wolght.

/

Thuljeram Rao (1947) found that leaf midrib structure
of sugarcane ag correlated with resistance io top ochoot lLorer.
Krishna Reo (1948) reported that resistance to insect pest in milleto

was asscciated with pigmentietion.

Awad et al. (/950) Afzal end Ghami (1950) remried that
in cotton, resistance to jassids was highly correlated with pillosity

of the plant, the more resistant tyres showing the greatest degree of



hairiness on tha under surface of the leaf, They considered
tonghness of vein to be associated with Jaseid resistance.

Levitt (1951) attompisd to correlate draught resistance
0 moyphological, anstomical, physiclogical and physiechemisal

properties of the plants. i

Agne and Meni (1955) recorded negutive associ: ticn between
tine of flowering and eaxr numbery betwoen grain nmumber ¢nd size, and
betwsan grain mmber end oar nusber in Some varieitles hiwever, showed
exceptions to this unfavourable associution lending thensalvas to
corbine early flowering wiith reasonable high values of ihree ezy
characters.

Sprague (1955) reported oignificant correlatiun betwesn
popping expansion and size of kernel and proportion of stiff starch

in mailge.

Asna (1957) coumpared the behaviour of 260 warieties of hoth
exotic and Indian wheets in differant wegetativa pericds, grown with
and without dxigation, and found that yield and 1000 gruin woight

ware negatively correlatad with tempersture during ihe ripening peried.

aiyer (1958) observed that under dry cultivatim yleld of
ragl wes positively correlefed with wthe total rainfall ricelved.

Portor {(1958) while studying the inheritance v shedding in

vheat varieties, obmerved thuot correlzcion ccelfficients Levween seed



length end shedding of 1'1 plant were in 81l ocases miall and not
significant. In the Fa saterial of two erosses, he obiiined
gignificant correlation betwean ceed width and shedding.

Corralation of quantitative chawscters

Cargals
Rice (Opyze sstiva)

Vibar (1920) recorded thet duretion, height ard langth of
paniocles werc positively oorrelsted with yield in rice, although
greater straw welgh! wes not alwsys asgociated with yield, Bhide
(1926) found inter~varietal variation in correlatvion of many
cheracteys with yleld. Bhide and Bhelerac (1927) zeportied hich
posgitive correlation batween yield and number of esr berringz tillers.
Meholanobis (193%0) while etudying 146 varieties of rice, reported
that mean yield was moderately corrolated with number of tillers
per plant end length leaf, but indepsndent of cheracters like grain
dimoneion, height, durstion etcs Navasinga Rao (1937) reported high
pogitive eorrelation of yleld and ear bearing tillers followed by

nmber of goaino per car and lengith of panicle.

Chakravarthy (1940) observed no significant relasicnship
between minor characters like length, breadth and thicknsos of grain,
flag leaef dinension, exertion etc.



Ganguli and Sen (1941) recorded positive oorzelstion of
yield with oharecters such as height of tillers, length of panicle
and musber of grains per panicle.

Ramiah (1953) rveported that positive ocorrelation existed
between mosn yield and rumber of tillers per plant. Height, ear-length
and mean mumber of grains per ear were feebly correlated with yleld.

Bikicht (1958) recorded high pooitive correlation of yleld
with tillering, welght of ewr, length of esr, numbers of grains por

ear etc.

Ghoso @t al. (1956) efter a study of intervariotal corvelation
at Cuttack, taking into acoount the number of panicles, length of
panicle and height of the plant at harvest, strted that comtribution
of height towerds yleld was negligible in all ceses, while othor
faciors showaed positive correlation with variation in different

degrees.

Syed and KErishnamoorthy (1956), in a biometriotl study in
rice under differont spacings reported that length of ear-hend and
number of t1llers mainly contribute to yield and ear~bedazing tiller
mucber was the mest potent yield compoment in rice.

Chandremohan (1961) studied seven characters ir & short
duration variety of rice, TKM.6 and reported that the nuzber of
ear=hearing tlllers, number of grazins per plant and yioeld of sirow
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have wery high associlation with yields plant height end musber of
grains per primery oar showing moderate coxrelation with yield.
The other cheracters hed feeble correlation with yield.

Jowor { Sorghum eps)

Pottur end Chavan (1928) siudied ocorrelation tatween yield
end maber of intermodes, thickness, length and weight ¢f ear-head.
They observed that weight of srr~hehd was highly correlited with

yvield.

Ayyanger @t sl (1935) raported that the dismeter of ihe
ypeduncle, weight, length and thlckness of sar-heud znd siraw wolght
wore positively correlated with yielde The length of peiunole wan
elther not corzelated or was negavively correlated with yleld. The
total grain yield of the plant oould be predicted vary closely, when
the dlaxeter of the peduncle, length end thickness of ke earwhesd,
and weight of 1000 greins wers known.

Kohle (1951) found that height of plant, muwker of
internodes, clrcumfarence of stem, and length, thicknesr and
waight of ear-head itogether oontributed for the yleld of grain and
foddex.

Vishnu Swaxup and Chaugale (1962), working on selection
indlces for the grain and fodder yields in Sorghum vulgare varietles,
indicated that grain yleld was pesitiwely correleted with plant
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height, bubt pegatively corrolated with stalk diemetse ond Lodder
vyicide Chevactoro like days “or panicle enemrgences numbor of
laaves end sood welght did not have any eorrelation tuih geoin

yield 0

Roheral gt gle (1964) obsorved o posiiive corvelatiun
petween yiold and dlarsler and height and interncde nusbezre Those
Dotween yrold ord height and yisld and dilanster were ricn.fic ng
&t 5 lovel, vh.le yxeld and anvcTnude rumbor and yiold diamelor,

were net slgnaficantly corralstels
et {Zritlcum 2D.)

Love (1912) noticed a poritive correletion Lotwen Yelghs

of plent and yield, and botween yleld cnd average walrhw of ernela

famy (1918) studied cor.elablon of ehirneiazs ~ith apecind
zeforence w the »oight of seed and cbsarvel wav ingmercc in gield
of kemels was very clugely accuspanied by sn incerease in waber oy
ternels, mwmb r of cuims, avd votel longth of mpakes rrd gong whod
1lgag clooely with an increase in averdge wersht of | wmnoals ~vd

averoge hewsht of culm.

Smith (1925) while swudyine & sevies of ve.ietios over a
muber of yours eould fand no uniform corralation houvwesn yileid and
B El

the nwsber of saws woy plant.




Hayes ot al. (1927) while etudying correlation bof:woen‘
yielding-ability and reasction t0 certain disesses or other chaxmotars
of epring and winter wheat recorded that thore was significant positive
correlation belween height of plant and yleld.

Bridgeford and Hayes (1931) working on red spring whoa':b.
recorded positive correletion of yield with plumpinese of grein,
wolght of 100 kemels, dote of heading end height. Among thece |
characters, plumpiness of grain wes pesitively correlated with 1<‘)0
kernels, date of heading and mumber of heads per row, whereas it wap
noegatively correlated with nunber of kexngls por spike. Date oi‘,’ heuding
was positivoly coxrelated with hsado per row. Height was yositixlrely

1

correlated with kernels per spike,
|

Pal and Butany (1947) recorded dependence of yield to number

of kernele par spike and average weight grains per plant.

"eibol (1956) obacrved thed esrly flowering was |
phenotypicelly corrclated with many heads, high grain yield, high
kearnel wolght and high buchel weight. Other high correlations he
noted were numbexr of houds with grasn yleld, high grain yield with

kernol-welght and high kemneleweight with bushelewsighte }

Sikka and Jein (1958) reported that grain yield showed [pigh
positive correlation coefficicnts with mumber of ears per plaut, !

number of grain per sar and 1000 grain weight,
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Sikka ond Mainl (1962) studied 36 streins of Punjab wheats

and concluded that yleld was compooed of two major factors, i.e., the
number of esre-hesring tillers per plant and weight of individual ) ears.
Yield showed negative oorrelation with high tillering. They also
recoxded strong correlation between yield and ear weight. The nmumber
of spikelets showed no correlation with yleld while the effect of
fertility of spikelels on yleld was Quite marked.

Bhide (1963) conducted inheritance and correlation studics
in wvulgare wheat populaticn ard appliad the discriminant function
technioue to £ind out superiority of this technique over direct selection.
He found positive correlation between the characters like %illers per
plant and greins per ear, grains per eak and ear length pgormination and
stand et thriving, and negative correlation in germination end number

of days teken to flower.

Gandhi o% al, (1963) obsarved that the grain yiold was highly
positivaly correlated with ear por plant and 100 grain weight. Grain
nunber per oar sho—ed negative correlstion vith 100 grain weight and
Wighly positive correlation with spikelets per ear. Further, they
reportad that splkelets per esr had shown fesble nagative comalat?.an
with ear per plant end 100 grain weight snd fecble positive correlation
with ear langth with grain yields
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Rogl (Hleusing sp.)

Hahadevappe and Pornneiys (1963) made invessigations on
15 varievies of Klgusine coroecapns to formlate & selsction index
utilising the discriminent function technigue. Tho reculis indicoted
vhat out of the slx choracters studied, thwee charncters vige the
nuber of car beaxring $illern, munber of fingers per plent and woighd
of strow por plant wore positively and significantly esocscistod with

vhe yield of grain.
Poorlwiliet (Fennisotunm tvphoides)

Ayyengar gt ol. (1936) reported that cheracters live length
ad woight of peduncle, nunbor of, greins and mumber apd thieimesce of
tillers correlated with yiold in order of iwportsnco. They 2loo
raporbed theb even though surface eves of primery enr <id rou besy
significant asevcizbion daroctly with grain vield, it chowed e atrong
genotypic correlation with other important atbriimtes (lencth ard

Qicmeior of peduncle snd yield of otraw).

Avluwelida and Patneik (1953) found evidence of browd
agsocietion of yield with eax glrth and in some of the hih yielding
hybride of pearl millet while other ezr cheractors eppeared 1o be

independantly inharited.

Shenkar et ale (1963) obeerved that four componente of
yielding abilivy, nemely length and girth of spike, epilo dencity,



soed slze end plant height 50 be positivoly corvelated with yield.
They found s eagnilficond phonotypic and genovyple commainbtions. Twod
notable exceprions to this trend were the corrzolations of gpile girih

with plant hexght and spike length with yield.

Gtafh gt £l (1967) in otudy the 44 varietics of pesrl millet
reporied that the helight of main culm, length of main eax, seed weilght,
yigld of woin siem, eer and Jedder yleld indacaicd hish pomoavie
corrolation coefficiont of variebility compared to other ch.racters.
The height of the plant, length and width of leaf, eien diameior and
girth of main eir were positlvely and significontly coxrele .ed sith
yield. Hognitude of genotypic cormelatiuns, excepv for plant height
end ear glrth vith yield, appcoved 10 be hicher then the phonourplc
gorrelations in all the cbove poive of characteras They obsozved very

low corrglations for days to {lover ond seed weight with yiold.

Mabajevappa and Ponnmiya {1957) cbacwved that yield of gramn
had gtrong and positive aosociution with length ond dismetor of peduncle,
deneity of grein yield of priwawy eory tillering cepaolty and yield
of straw, whilo it showed negaiive corzolabtion wath plant hoifft ond

ne ecroelotion wrth surface ares of primary ear and 1000 grnin wexgibs

Itallan ¥illet (Setaria Italical)

Ratnaswany and Pornaiys (1563) winle suvaldrin - 15 verieoties
of Italion oillet reported sizong essocletion of the omarelers vize

the weight of penicles, the nember of productive tillers, yield of



s
strew and length of main panicle with the grain yleld. The plant
height and the total number of panicles had small esgsocistion with
grain yield.

Comn (Zss mays)

Jonkins (1924) found that within the intwed 1lines, yleld
was correleted significantly and positively with plant height, number
of ears par plant, esr length, ear diemeter while 1t was correlated
significantly and negatively with date of silking end ear shape index.

Robinson et al. (1949) while estimating the heritability and
degree of dominance, reported strong associetion between ear weight
and yield.

Barley (Hordeum wulgare)

Bonnet and Woodworth (1931) weported that charecters like
number of tillers, mumber of ears and 1000 grain weight contributed
appreciably to ylelds Graphins et al. (1952) also obiained similar

results.

Fluzat and Atking (1953) observed association of heading end
maturity dates with grain yleld.

Jein and Upadhyay (1964) made 8 croes of B.406 and Ca.1.2256.
They reported that F2 test showed that the plant helght was nssociated

with lemma coloux.



Oatg (Avene sativa)

Staphens (1942) widle studving yleld cheracters found
corrolaetion bobween yield and nmumber of tillers, nuwmber o spikelets,

spikelet woighl end oize of grains.

Fray (1959) examined yieold compenents im zeloticn to
response from nitrogen snd recorded that ineresse in yield was
dependent (i increasa in the nunber of heads pey plant a.d nmunber of

seeda per head.

Pulsas

Soybean (@lycine max)

Stewart (1925) reported that in determinate Lypes height of

plant was nearly &ssociated with yield than in indeterminate typos.

Bian and Nonyuen (1930) anelysed yield thwouth ils components.
He found that number of pods and height of plant were bismly correlated
with yield of zmeed.

Whetherspoon and Jentz (1934) chowed that nurber of pode per
Plaat, mumber of nodes, number of poeds per node and hei ght of plant
ware significantly and eimply correlated with yisld. Thevees ased sizo
wea nesatively correleted with mmber of pods, number of nodes and

hexght.




ghih (1947) recorded positive correlations botween yield and
chopacters such ag, plant height, rumber of branches, seed size, seed
mmbor, sasd walght and pod numbers

Bartly and Webbar (1952) got positive and significont
correlations between maturity date and yield and haight and yleld.

Brim ot al. (1959) worked out miltiple selection criteria
ard found strong association botween yleld and munbar of podse

Murg bean (Pheseolue suveus)

Balerea and Bhatnagar (1964) in 2 atudy to delormine
correlation and regression in en Pa pomulation, reported thot the
numbey of days from seeding to horvosting cen ba fairly preiioted
fairly acourately from nupber of deys from sceding %o initistion of
flowering. The chexacteys ave positively snd significantly correlated.

Bengnl grem (Clcer avietinum)

Venkotarsman and Jagennathe Rao (1933) reponted that ped
welghd, shoot welkght and geed weight formed a very closely related
group of chaxnoterss

Fibna eropa

Cotton (Cossypium sYe)

Keaxney (1928) observed nogetive corrvelation betwecn eeed
index and number Of ssode per boll, cnd ssed indem arnd glmning
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out-tuyn and lint index and number of seeds per boll.

Stromen (1930) while moking & biometrieal study reported
that the main components of total lint produetion are the boll number
and boll weighte Boll weight, in turn, was made up of numbar of ceed
per boll, lint index sngd seed index.

Brown (1935) noticed significsnt posivive correlation
between saed woight and boll contents in Egyptian cotton. Howover,
botwaon ginning out-turn and seed weight correlation was negative.

Pense and Khergenker (1949) found & positive correiation
between lint yield, number of bolls weight of lint per boll und weight
of 1lint per saeed.

Chriatidis and Harrison (1955) stated that the oil content in
cotton ie positively corrolated with lint length whezreas cor-elation
between the 0il content and lint pexcentage or seed weight scemed to
be negatively corraslated.

Manning (1956) reported characters like mumber of Lolls per
plant, seed par boll and lint per seod were primsry componenia of
yield in cotton.

Kapalnathsn (1962) correlsted ihrse charecters = mmber of
bolls per plant, number of spsedsper boll, and lint index to yleld.



Buteny et al. (1956) studied 11 varieties of cottoms They
observed that ®ll numbor was ponitively corrslated with seed index
and negatively with boll weight and girming porxcentage, Boll weight
had high posltive corrolstion with ginning percentage and low
correlation with lint index. Helo length had a high positlve ooxrelation
with seed index and negative correlation with ginning peroenkage and
with 1int indexs Ofrning percentage and ssed index were negetively

corrQlieted.

Kemalnathan (1966) worked cut correlation betwesn lint yield
and its components. He notlced e positive correlation between lint
yield and seoad index, whersas boll index was negatively correiated
with lint yleld. Kamalnathan {1967) reported that among the neven
characteres otudied for lint yield, number of bolls per plant, mmber
of seeds per LOll and iint index shwwed a very close esasociation,
These thres characters topether were capable of influencing lint
vield to the extent of 64.83 per cent.

Rozalle (Hibiscus subderiffa)

Sapyal end Tutta (1961) observed that height end base diemeter
of the planto were highly correlsated with fibre yield.

011 ageds

Groundrut (Arachis hypogses)

Long (1954) stated that the characters 1ike mumber of pods
per plant, and nunber of ceels per pod were found to have merksd influence
on ylelde
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Miara (1958) reported sirong asscciation betwees yiold and
sead size, number of pods and nuxbur of kornels per ped.

Dorairaj (1962) recorded, positive corralaticn bstwoon nuuber
of pods, number of nodes in primaries, number of secondaries, mean length
of primeries, haight of the main axies and‘nunber of nodes irn the main
axis cn the one hand, =d the £inal wleld of groundnut on the other in
the cage of tunch variety.

Chandra Mohan at al. (1967) observed thet rumboer of mature pods
and wolght of plent (haulmm) bave high positive ocorrelation with yield
and hotween ithem there exlsted aorrelation.

Coconut {Cocos nuctfara)

Krishnsmurthy end Patel (19%2) recorded positive coirelation
betwaen yleld and total mumber of leaves, height of trunk end number of
femala flowers. Liyanaege snd Absywarden {1957) reporied cesdrut weight
and size 0 be highly assvclated with yleld of nuta. Thoy aluo reported
peroeninge of husk snd kernel weight as most afrfecting charasiens,

Linssed (Linum usitatissimum)

Despande and Mellik (1937), observed tuat nmumber of Wrenches,
number of seeds, &nd peod weight were strongly corvelated with oil
oontent ag woll as yleld. @411 and Singh (1958) had similsr findings
in their studies o & cross babween K, and & loaol Punjab veriety of

linseeds ’



Bepe (Bressica ap.)

Rawanujsn end Red (1903) while studying 48 cultures [ron
the major yellow Barom found that moust of whe vield coumpoments wose
strongly end negati rely correlated with each othore Tha muh v of
nedes per plent and nuamber of peimery and secondery branchss ture
fourd 10 be positively coxrdglinteds The seed size anud sced yicld were

rosrbively correlateds

Chaudhard (1967) paportad thot yield wos highly oscceicted
with muaber of pods per plant, mumbor of gecondaxry brocanchkos oul numbor

of prmory branchese

Gingelly (Sasexum indicum)

Sikha and Gupta (1949) whilo studiing thoee vonictices of
seeamum fourd that amongst thwee chagacters ot wlied - helght of plant,
rupber of branches end mmbar of cepeules = graatest condributlon te
yield wes mads by number of capsiles followed in order by mumbx of

bronches and height,

Mohaomaed ond Doraira) (1964) worked out corwelabiva votween
vield ard 2ts componentss They recorded (1) tha ebaence of onr
esgociabion between capeule rumbor and 100 sead weighty (2) a nositive
gign: ficant association baimeen capsule nombey erd ecapsule oion in
total classes end {3) o pesiiive oignificent correletion betwoun

capoule size and 1000 sesd woicht in totnl elas. en.

£2



Banans (Musa spe)

Basselo (1962) recorded that circumference of pseudt stem
of Grus Michazel banana at the emergence of inflovsscence was Lighly
correlated with bunch yield.



TABLD I

A summary of the importent characters contribuling towerde
yvield in the various crop plants

Nane of
SleNoe crop Yield components References

1 Rice Duretion, height end lenglh  Viver (1920)
of panicle .
No. of tillers, No. of grains Narzasinga Rao (1937)
per earhead and length of end Remizh (1953)
panicle.
Tillering, weight of panicle, Kukichi (1554)
jength of panicle and No. of
grawng per panicle.

2 Wheat Hoight of plant and aversge  Love (1912)
weight of kermals.
No. of lLernels, Ho. of culms
and total length of spikes. Arny (1918)
Weight of plants. Heyes ef.ale (1927)
Plumpness of grains, Bridgeford erd
weight of 1000~kernsls, Hayes (1931)
date of heading and height
No. of kerneles per splke
and average weight of grains Pal and Dutany
per enr. (1947)
No. of tillers, No. of earheads,
length of ear and No. of Sikla and Jain
graine per oar. (1958)

3 Jowar Plan’, height, No. of

intesnodes, and thickness,
length and weight of
carheadse

Plant height, stem thiocknecs,
Noe. of leeves, lengih, girth
and weighi of penicle, lenglh

of rachis, length of pedunclo,

and size of grains.

Jottur and Chavan
(1926)

Vishnu Swasu)
and Cheugale
(1962).



SleNoe Nene of Yield components Refarsncas
orop
4 Corn Plgnt height, No. of ears per
plent, ear length, ear
diame‘.bez- and shelling Jenkina (1924)
percenzaege.
Weight of ear, length of Robineon gt al.
eer, leaf area, and 100- {1949) and Marthy
grains weight. end Roy (1957)
5 Barley No. of tillers, No. of esrs Bonnet and
and 1000-grain weight Woodworth (1931)
Heading date and maturity date Fiugzat end Atkine
(1953).
6 Oats No. of spikeletls, spikelet Staphens (1942)
weight and size of grains.
No. of heads and No. of Fray (1959)
seeds per head.
7 Ragi No. of ear bearing itillers,
weight of straw and No. of h?:gzgpm
fingera.
8 Pearl Woight and length of penicle, Ayyangar gt al.
millet  No. of graine, and No. and (1936)
thickness of tillers.
9 Italian Weight of panicle, No, of
millet productive tillers, yleld of Ratnzewamy
strew and length of main (1962)
panicle.
10 Soybean  Average weight of 100 seeds Woodwerth (9932)

No. of pods per plant, No.of
nodes, No. of pods per node
and keight of plant.

Plant height, Nos of branches,
secd size, seed number, seed
woight and pod mumber.

Pariod of flowering, length of
pod, Koe of pods and weight of
pods.

Weatharspoon and
Wentz (1934)

Shih (1947)

Johuson at gl.
(1955).

<5
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SleNOw Nﬁp"f Yield components Refarences

11 Bengal gram Pod weight, shoot Venkatarenman end

welght and seed weight Jegennatha Fao
(1933)

12 Cotton Height of plant and
No. of fruiting branches Stromen (1949)
No. of bolls, weight of
lint per boll, weight of [20%@ ‘(‘:‘g 419‘5)”5"“"“
lint per seed, boll
weight and seed pex boll, Menming (1950)

13 Croundnut  No. of pods per plant, Ling (1954) and
weight of pods per plant Mishra (1958)
end No. of seeds per pod.

14 Linseed No. of branches, No. of Deshpande and
seeds and seed weight. ¥allik (1937)
Ripening period and
1000-sead weight. Bateh (1959)
Cepsule mumbor Yedharnath gt al.

(1960)
15 Rapa and No. of pods. Oleson (1960).
#¥hite mustaxd
16 Gingely No. of branches, Kumer end Renga Reo

Ho. of eapsules and
height of plant.

(1941) Sikke, and
Gupta (1949)




HMATERIALS AND METHO S
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Tha present investipation was earried eut in the Division
of Agriculiural Bovany, Agriculiuvel Colloge and Resesrohr Tnstitule,

Velioyani.

As Mptordal &

molve varrevies of brinjal (golsmmm melomrenn L) of
variable chamacters, obitoined from the collect:':un mainveined in
the Div.gion of Agriculiura) Botany were selected for this experiment.
These varleties exhibited wide varicsion in growth hadbil, clioture and
branching end also in the porphologsy of different plont nazte

egpaciaily, flowera, fruits and secds.

The list of vorietios with cone of their impowzont

chnractoristics ave precent in the Table
B Hethods
T+ Expevimental desimm

Flante were grown in randomisod blocks with the frelve
verielies replicated thwoo btimoss. Plot size was § woityes ¥ 4 molres.
The apacing adopted for plants was 1 matre betwesn Tuwe and in tha

1OWSe
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TABLE 2

Varieties uged under study

Variety

-

Long Green Cluster
Banara's Gaint
Searlet Long

Page Purple Long
Black Long

Early Round Market
White Long

Mukiokesi Long

3
W O N N s W N

”

Round Black

3
-
(=

Jukiakesi Round

2
-
-

Black Besuty

E 1
-~
[

Pusa Purple Long
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IT. Sewing end cultuve

Yaeds were dibbled on ralsed seed bedm on 30t Sgptember

1967 ond when one month old, were transplanited to the mr in plot,

Tha experimental Lfield received a basel dressang of
thros £ifty kg of farm yard menure end fiftcen kgs of vagetable
rixturos And when one month old another dressing of the twondy fave
kgs Of vegetable mixiurze (T7:10:5) vas applied, and anoshir fiftesn
e wag applied after throe woekse JThe Corop was grown uiier
drrigation and was given four protective spraying ecaingt peots
during the period of its growthe The harvest wes coipleled on

Tanuney 1™ 1968

IIY. Sampling

TLeaving & boxder row on all sides of the ploty fiv
plante were selected at wandom from the centrel rows in ek e
and labelled for observationse Care was teken the. thecy plants
roprasented the aversgo population and were not surrcund i by any
oepse  Thus thers were £iftesn plants (5 plants x 35 wepl.coiiuas)
from each variety smd the voial mubex of planto gudjectoed to

avudy carc 0 gno hundred and erghtye

IV, Choaracters studied

One lumdéred and eighty pilants selected as douvo lod

bafo: e wace studiad in individually for the folluwing ch. achers.



(1) Hoight of plants

The meximum height of plante wers recorded ot full
waturity of tho plantsce

(11i) Bumber of leaves

Total nunbor of leaves rroduced per plent wews counbed by
reference to tho number of nodes on the main sien and e .nches, at

full maturitye

(izi) Humber of branches

All branches wers counted end reconded at full wmovupity

of the plentse

{iv) Zoial mumber of flowers

Total numbor of flowers in each plani were recurded.

{v) stvls_length of flowers

8tyle lengih of flowers were btaken inte cunsidarction.
Thay were grouped as ghort styled, long styled and mediwr sotsled
baged 613 whgthor the style wos seen below the corolis meck, ahove
tha corolle neck or in botween maspectively. All the flcuors

were taien for eampling.

(vi) Date of first flowering

Date of flrel fowerdng in the individual pleonts was
recorded.
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(vii) Date of first maturing fruit
Obuorvations were taken on the date of first maturily

of fyuite.

(viii) Total number of fmits

Yield of fruit for individusl plants wes recorded in

torms of number of frults.

(ix) Yeight of fruits per plant

Total weight of fruits per individual plantn wes recorded.

(x) Mosn weight of fruits
Hoan weight of frulis were calculated for {he individual

plants.

(xi) Pexcentage of fmit set

The percentage of fruit set was calculaied for individual
plants,

¥, Statistical proceedure

The whole date wore processed end tabulatad veriety wiee
(for fifteen plants) end for all varieties taken togother {one

lundrsd end eighly plauts), in order %o sult the following analytical
mathoda

(1) Study of verietal difference

Analysis of varience wes worked out for olght emractors
’




1) Hoight

2) Eranch

3) Leaves

4) Fumber of flowers

5) Yield of fruits

6) Yield

7) Par cont of frult set
8) Mean weight of fruits

Analysis of vardsnce

Soures of Degree of Sun of Mean Yariance

vapistion freedon aqueres squeres ratio

Replications (x=1) 5,5.1 °r °n
s°p

Vorieties (v=1) R v Py
s°8

Error (1) (v=1) 5.SV.R  S°B

Rotal {(rv=1)

whera, r is number of replications and v number of varielies.

'™ patio, varience retios, for varioties were caloulated
and compared with critical value of 'F* for (1) and (xv1) (w=1)
dogrees of frootom ot five per cent and one psr cent lavels for

oignificances
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(41) study of corvelaiion and regraessiocn

Botween yleld and the vther six characters in ol the
tronty vorletiosy coefficients of correlation and regresiic<h ware

workad out weverally es well as joantly.

€imple, partial ond ~ultiple correlotions wers alee

calenlated for the following five charachersz.

1. Height of plants

?s Nunber of branches

3e Number of leaves

4» Number of flowers and
5e Totel numbexr of fruiis

Coefficlients of simple corrvelations and cegressiin were
worked out by the formlase given by Haye et al. (1955).

SPx ¥
r =
/SS:: LSy

where

SP x y denoten sum of products of the two wmamcsxane ¥
A
5% the sun of squares of the variable x SSy the sum of ey 39 of

tha variable y.

byx-w, where

80%
by x 1o the regression of y on x, Spxy is the sum of produe's of two

varlebles x and xy end SS5x.

Fox calculating the parbtial correlations, ths fomnulae

suggested by Tule and Kendsll (1950) were used,
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T12.3 * P42 (1'11) (’zz) , where
/(‘1-1'132) (1-1-232)

n
AP 313 and Tpy are owmple correletion coefficiente batween tho

depandens variables %y and Xo0 :7 ond :5 &3 x, and :5 recpeelively

Tyogsq  Frzen” (Fpges) (Bpy9)
/ (1-1-14.32) (1-&'24.32)

15,345 ™ Taz.30" (F15,74) ("aa.mi
ﬁ:1-:.~,,5‘342) (1=, 342)

whers :-12'3. :.'12.54 etcs are partial cowrelation ovefficients
Sor ke different aseociations Detween the ragpective variibles.
Mulviple corrolaiion eccofficien. was crleulated by he

Dommlagas

Ry (23) -/1-(1-2,22)11-1-13.22)

By (238) = /(1,20 Uomgy 20 Uery, 280

Ry (2345) = [1-{Tomp2) (omyg 520 Ulmnyy 002 Clryg o 2)

whare P40 iz total correlation coefficiert betwoott canrnotors
1 ond 2 and Ty 3,2¢ ry 4023 and r.'s.e; 4 are poptial cor-clovium

coefficicnto.
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The signilioznce of the simple, partial (nd rml.iple
correlation ceefficients was tested by veferemce to the toilc of
critieol waluos of correlation coefficlents at the five pe- cent
end one per cant levels of nignificance given by Snedecor (1931)
and reprinted in the Appendix Table V of Hayes st al. (195!).

(414) Discriminent funetion J

The required discriminent function that could cexve sa
best yoxd stick in tho selection eof plants for yleld, was evolved
by using ihe estimates of the penotypic components of yield (x,)
and three characters, nemely, munmber of Ywenchoeo (zz), hoirit of
plants (33) end total mmber of frults (24) which were expensad to
have diveol beapring on yield.

It is assumad that the genotyps of a glver plant for

yield can be raepresented by funchiom of type. ’

¥ - &, 21' + 8, 12' + a7x 5" % evsncvens & :-h'
whare, 11', :22, xs' ars ihe genotyprc values of vhe compornoeits
Xyp %o 15. ::n and a1, aa, 55, “n area the woighte attoched 1) them
dopending on the reletive importance of cherxacters convzibut né to
yield.

e phenotype cm be represented by

y-b 81 xz*beB"""'n‘n
and the problem is to derive valuea of b.., ba. g soce bn

and—the—pro ] of b b, b. Il...‘.n



Phanotype = genotype + environnents

§o the phorotype is hipghly correlated with genotype and coasequantly
Y and ¥ are also correlateds In the function welights b.' bz. b3”‘bn
should ba estimeted in such a way that the correlaiion bYetreenn Y and

—

Y will be the maxinum

Tims the selection of the phenotype using Y es & discrininant
function will ensure & mexivmm concentration of the desived genos of

in the plents aelactsd.

The discriminent function chosen for the rresent study was
7-b1 x, +baxa+b313+b4x4
'Ht values were caleulated by selving the following nozmal

equations with & view o maxinise the regression of y on y'.
b1 t" 4+ b2 t12 +‘b§ t13 * ‘!:\4 t14 - A1
b1 t12 +b2 'bza +b5 t25 + b4 t24 - A2

b, & + b, t., +0,

y Y5 ¥ By Bop 4 By By 4By by, m By

whoxre

Ay =2 8yy By Byp t 85 &5t By By,
by = 8y 8yp + By Epp 85 85 + Ry £y,
Ay = 8y 843 + By Bz + 83 635 + 0y &3y

A =8 B1g + B 8oy * B3 Bzy + By Byy oo (2)



The phenotypic and genotypic variances and covarlcnces
for ths difi‘erem; cheraoters wers computed from the recpec.ive tablas
of analysis of veriancoe end anzlysis of covariances. The nun of
squares and sum of prolucts at exroy cnd varietal lovels wore te'en
as error and phanotypio variances end covariances (ei) and tij)
resnectivolye Fop obteining tha genotypic variences cnd o variances
{gid)y the sum of scuare and sum of products ab exror lovel were

doducied from thelr respective values at varietal leval (Gculden, 1955).

A'o were calculated fyron the data By substitutior of the
caloulated values of gij and ihe assigned values &s a.1 - 1,n2 w 0,
e, = 0 and 8, = 0. Thepe values were inscrted in the equet:on (1)

and solved fur the valugs of b1. be.b5 and b4.

The discriminant funetion was taken by estling up the
equation.

z-b1x¢+b222+b5::5&nd b434
whaere, b1. ba. b5 angd b4 are the eccnomic weights end Tyr Xy 23 and

x4. tho contributing charzacters.

Bfficiency of the selection index wag calcule’ed ly using
the formmle, suggeeted by Rao (1952).

Cenetic advence by diseriminaent fimction
Genetic advance by straight selection is squal te

by A
gl) //E]




b1' rapresent the atdached weights in the function and A‘h'a are
compoundl genotypes es defined in equations (2) gij and 17 denote
conotypic and phenotyplc veriancoe, recpectivaely for yleld,

v8
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The object of this exporiment wag

1) to study the rolationship batween yleld of fiuito

and aome of ite contributery characters and

2) to formmlate suiirble discrlminent functions for
yield, by combining the best components of yield and wo ot

their efficiency over direct selection.

1. Relationship botwesn yield and gome of its components

The chersoters studied aro given delow:

1. Heisht of plants

2, Mumbex of branches

3s Humbor of leaves

4« Number of {lowers

Se Number of fruits

6. Percontage of fruit set
Te Ycon weight of fruit

8o Yigld

a) Veriebility of cherectors

In a study of eesociation of varicus charactsrs with
yield, it ie desiveble vo kmuw whother the varieties chonon

differ significantly anong themselves with regaxd %o theoo characters.



TABLE 3

Verietal means

Kumber  Wumber Nuwber  Number % of  Mean

Height of of of of fruit woight of Yield

branches 1lgaveo flowers fruits et fruits
1 7913 4B.60 195446 29.80 10.67 30.70 13349 1262465
2 T9.13 51.67 196446 14.00 6420 42481 206.31  1301.72
3 8955 48473 181.66 2567 4440 31.16 274.5 115912
4 9233 55453 239.80 %8433 14.80 38462 12343 1477.99
5 82.20 52.87 218,46 13.87 £.60 48459 184.12 1179.32
6 81.73 48460 240,06  46.47 20.27 43409 T9.39  1214.72
7T 92.07 56427 232466 31.27 11.27 37.88 16021  1499.05
8 9033 48020 199.13 18.87 7460 43426 199463 1329.45
9 80447 46467 17533 26493 T47 3344 208,10 142%.19
10 81.47 60.53 23833 19+93 10.67 4%9.61 15430  1180.25
1" 83.87 44440 16100 27.00 8433 3017 142240 90726
12 86G.40 47.27 203426 26453 760 29.9 151.83 1050466
General Yesn 85461 5071 206481 26450 9.66 35493 164466  1249.79

(};’



Pige 2. Orephicsl represemtation of the varletel vasiation ing

fs Eel ki of pleoate
Re  Nuzher of bicnches
Ce Yumber »f lorves

Te Bumbor of {losoras
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Fze 3 CGraphical represcentaticn of varielel vopislion ine
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Pigs 4 Bap &ragrone shuwin:- cooffaciort of coigelshion
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COEFFICIENT OF CORRELATION

1% LEVEL

5% LEVEL

VARIETIES




Mg. 5 Bar disgram showing ovefficient of oorrelation
for variaties betwean yleld and number of branches.
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If the variability is narrow, correletion study will be of 1ittlo
value in estimating tho sesociation hetween such cheracters. Henco
a pbtudy of twelve varieties in relation to differences in theve
pajor yleld contritutes were mede. Mean valuss of yield and oeven
associeved chartetera aro siven in the Table 3. Tho varinbililty

1o graphically reprevented in Flg.

The significance of vaprisbility in each of tho cherncter
selected was tested by methed of analysis of variance for rentomised

block design. The »esulus of analysis ars gliven below.

1. Heirsht per plant

TABLE 4

Analysis of varience for height per plant in em.

Souxce of Degreca of Sum of Hoan Yarience
variation freadom 8qQuUAYas 83uaTes ratio (¥)
Repdications 2 36574 1028.70 00702
Yarietios " 19254433 1750439 0,672
Expor 22 572927 2604424 PYs

The snalysis of variance for height ghows thod the
difference betweon vorieties with regard to this eharactor is not

significent at 5 per cent lavel and 1 por cent lavel.




Mean values for the height of plants (vide Teklo 3)
range from 79.13, in the varieties Long Green Cluster and
Banara's Gaint to 92,33 in the varlety Puse Purple Long.

11, Humber of branches per plant
TABLE S

Analysip of verianes for number of branches per plant

Source of Degreece of Sum of Mean Variance
vaxiation froasdom squares  9quArss ratio {F)
Replications 2 588708 2843452 1.04
Varigties 11 1763%455 160%.05 0.58
Brxror 22 60102 29 2731 52 .o

The varieties do nol differ significantly in the
character, namscly, nurber of branches per plent as indicated by

the low value of the varisnooe ratio.



Mesn values for this choracter (vide Table 3) yenge
from 44440, in the variety Black Beaaty $0 56427 in b weziesy

White LONRTe

iii. Jumbepr of leaves

TABLE 6

Mnelysin of varisnce for mroher of leavas por ni-mb

Souxee of Tegrees of S.m of Yesn Varlance
varigtion fracdon 8qUeTSs aguares mitde ()
Beplicasions 2 1082795  S4139745 9.2
Varieties 1 3099619 261783.5  5.09
Feroxr 22 121651 55201 .6 e
Rotal 35 4304065 . .

4% indicates 'F' value significant a3t 17 level.

The varretles difer sigrificntly in the eheoel .z, reroly
nunber of leasves ag andictted by she high velue for tho weriarce

2810

Moan vuluaen fopr thig chavecter {vids Teble 3) ».n ¢ from
161.00, 1n the veriety Bleck Beauty tw 240,06 in the wmoogy Sarly

Round HNarket.



Grephical representetion of the vardabhility is

ropreosented in Fige 4.

ive Bumber of flowers

TABLE 7

Analysis of variaence For mumber of flowers per plent

Source of Degrees of sum of Hean Variance
vayiation fraadon squares squsras  vatio ()
Raplicaions 2 7080446 3540423 237
Variettes 11 7429830 675444  AeT
Expor 22 32839.54 1492.70 o
Total 35 1142183 e e

#* Indicates 'P! value significant at 1% level.

The varieties differ significently in the numbor of
flowers produced by them as shown by high value of varlance ratio.

¥oen values for this character (vide Table 3) zance
feom 13.87, in the variety Wack Long to 46,47 in the vaviety

Early Fournd Morket.

¢4



Graphical representation of the variability is

roprescnied in the Fig.

ve Humber of fruits

TABLD 8

Analysig of varisnee for mumber of fruiss per plant

Source of Dagres of Sum of Hean Vericnce
variation froedon squaves  sgusres  ratio (¥)
Replications 2 257.05 126452 017
Vorioties 14 1576089 1432481 1.97

Error 22 16017.94 To8.09 o /
Totol 25 2523089 o ve

The veristies do not diffey olgrnificantly for the
charnetor, nanely, mmbsr of fruitc as shown by the low variance

atice

Hoan vnlues for the number of fruits (vide Toble 3)

range fxom de40 {Scarlet Lons) to 20.27 (Parly Round Markast).



vi. Pevceniogs of fpuld sob

TABLE 9

[nadvolic of varraiee Jor pac cont of fruit et per pland

Source of Degross f Sun of lioen Varacnce
variation fregedon squexes squares rbio ()
keplications 2 64842 30441 0,09
Vameties 11 A2455 33590 1.0P
Error 22 78957 2588.7 o
voll 35 122055 .- .

The varievics do no. differ sirni Picoptly fop (ot

chrragter s indicawed by the lov vamance ralic,

Ve valuos for this character (vde Tabi, 3) g
il

Tron 299 (Purtle ton * Dutta) 0 49061 Pukticoni Toung )
WG T,

vile Yoon wesght of frus ta

R TABLE 10

inalysis of verience for row ‘..,i"'_?_.‘?' i
1.0 h E Loudg 222 Dlong
e 2100

Loux I
valziigzig; nggg:m(?f S;:ije;j 5&?&: V{:; onee
b 7] -

zjf-hwtwm 2 2010ty 14234.:13%*%2‘“‘

arietios 11 2093747 19340, 1 0,1y

Erzor 22 PHT0M6 5oy “6’ 1252

ot 35 4292578“““*5-2-«...;;,__“
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otk /’M ai signifionplly 2o

Jgiémce rativ.

bter (vide Tablo 2) 3

B 61 (Yukbakosi Round).
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vi. Perceniege of fruit oet

TABLE 9

Analypis of varisnce for per cent of firuit set por plant

Souxce of Degrsoes of S of Hean Varience
variation freadom 5queYes squares  rabio ()
Replications 2 64842 324 o1 0409
Varieties 11 42455 305346 102
Erroxe 22 78951 %588-7 e
wotal 35 122055 o ve

°

The varievies do not differ significantly for tuis

charaoter as indica.ed by the low variance ratio.

Hean values for this charecter (vide Table 3) rance

from 29.9 (Furple Lon: Dutta) o 49.61 (Muktekesi Round).

vil. Mean weight of fruits

TABLE 10

Analyois of verienca for meen weisht of fruits por plant
0L 1etn

Soundca of Degreen of Sun of Mean Variance
variation freedon sQuares  OQuUarss ratio
Replications 2 280468.,87 14234443 0.14
Varietisas 11 209374127 190340.11 1.92
Brror 22 21704680 98657+63 .

Totel 35

4292678413 .

oo




The varietios 30 not diffor significently far the

charactor nemoly, mean weight of frult per plant as indicoted

by the low volue of variance ratio.

The ween values £or this character {vide Table 3)

rango £20m 7936, in the variety Early Round Merket to 274445

in the variety Scarlet long.

vilt., Yield por plant

TABLE 11

Anelysis of wariance for yield per plant

Sourca of Dagrees of Sum of Mean Voriance
vaxiation freedon sQunres squares ratio (F)
Replications 2 5426628 2713414 1.34
Vaxieties 17" 24490104 2206373 1.09
Lroox 22 44538973 2024498 ow
Total 35 74455905 L) o»

The varictien do not differ significantly for charaocter,

nemely, yield as uhowm by vhe low value of the varianco zatio.
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The mesn values for the yield (vide Table 3) range from
%07.26 to 1499405, thae lowest yield recorded in the waxdoty Black
Beauby, and the highest in the varioty White Long.

(b) Correlations
1. Simple covreletion cosfficients in verietiass

Coefficients of silmple comnrelatiion between yiteld and
other five components calculated, for each twelve vaxisiles are

prosenced in %he teble 12,

The cormalation coefficien.s botwesn vield onl hoipht
of planta have no significant positive correlation in 2ll tho

variotios excapt in the veriety Muktakesi Round.

Gith vegerd t0 the yleld end {he muwbor of branches
no significant corvoelation is found except in two verisuies {/.8)

ane 10 three varietios negative corralation is racoxdels

Botwesn yield cnd mumber of leovos alpo no sirnificant
ovrralation io found excopt in the veriely Mukiskesi Rouxd. (hore

ag in thres varieties negative correlation is rocoxded.

The choracior, numely, nuber of flowors ars found to
be cop~elated with yield only in three veristies. Beg:tive
coxrelation was also recorded in some varliobles. Al othor

varielies showing no significant coxrelaetion.
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Corraletionn

DABLE 12

Simpls coefficient of correlbion botwesn yield and assvclated

charactsrs

TMoer | mDer | Number | mmber
Veriaty Height of of of of
bronches leaves flowors {mits

1 0.28 0620 0410 0,52 0e24
2 04397 ~0a127  =0e267 0.22 0e78
3 049 0,014 04052 0.0014  0.05
4 0.019 0.553°  0.047 0.634°  0.18
5 0,32 0.14 0.30 0040 0e49
6 0,26 0437 04355 0416 0459
7 0437 00022 0,935 0,127  0.242
) 0a1£1 05139 06281 =0.46 De168
9 04033 0,065  0.408 0,427  CoSIT
10 0.632" “0e231 0,54 06T GeddT
1 0,024 0,047 0,063 0.115  0.154
12 0.09 ~0.31 007 0,59  0.58

# Indicaves '¥ valuas signilicent at 575 lovel.



In cags of numbor of fruivs, all the varietics showed
poaitive correlaticn with yield, though oignificsnce 1s obicined
only in few cases., Theo graphiesl wrepresentation of coeffisimts of

correlaiions are given in Flge

2. Simple coxvelation coefficients for ell the varieties taken topethar

Coefficients of correletion betwesn yield of fmuii{s and
seven characloys for all the twelve varieties taken together are

furnished in the Teble.

TABLE 13

Coafficiants of corrclation beiwecn yield and associated churacters

for el) varietiesn

S1l.X0. Particulurs Coefficient of correirtion
R Heicht and yield 0,81
2. Brenches 0,045"
3 thanher of leaven 04036
4o Humber of flowans 0.807*“
5.  MNumber of fruits 0.984" "

# tndicates 'F' values significant at 5% lewol

#* Indicates 'F' vnlues significant at 175 level

The coefficient of correlztion in ihe Table abova indicotes

corrolations between yleld and the five charecteors are highly



o1

significant and positive. The charaoters namely, plant hoight,
number of flowers, mmber of fruits show strong correlation with
vield.

Braphical representaticn of ccefficisnt of correlotion
ig given the Mgs 8.

Be Discriminant funetion

1. Genetic compoments of varience of chmracters

The estimates of phenotypic, genotypic and error vanianess

were caloulatod for six cheracters, (Table 14) namely, rurbce of
loavegs mmber of flowers, number of fruito, par cent of frull cet
and mesn weight of fruits.

ii. Selection indices

The dlecriminant funcvion technigue helped in compubing the
velsction fur yisld of fwuits The following cheracters were indluded
in the diserininant function,

1+ Number of leaves

2+ Number of flowers

Je MNumbex of fruits

4+ Parcentoge of fruit set
5¢ Mean woight of fruit



The index was calculated by toking yield index as 100, Che

charactor, namely, numbor of flowers yielded high value of index,

Eatimate of phenotvpic, genobtvpio end error variances of 4iffemomt

omracterg
TABLE 14
Variances
Chiracuexr
Phenotypic Genctyple Tevor

1. Helght 175039 T 08424
2. Branchsa 1605.05 e !751 .92
3 Loavas 26178345 22649149 55291.6
de Flowers 615404 52617 1482470
S¢ Nussher of fruits 1432481 70472 728,69
Be g{ of fruit est 358%.6 27049 45087
Te HMean woight of fxuit 190340411 91682448 5T e63

8. Tigld 2226375 201875 2024198

22
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Genetic coefficient of waviation, Hevetzbility,
gonotio advance and meen Yor various cherscters

TARLE 15

Index of
tice
Ganetic loretabi- SN
Charncter roefficient 1lity per= ;ﬁ:-mog;tn:t oan
of vaprlation ocentage gemotic advance
yleld
e Heighz. se »e . 5“’3’
2¢ Dranches 'Y .o ') 50-71
Fe Leaves 230a1 B0.4% 354 205,81
Ae Flowars 275-1 77-90 4-75 2(»55
Se Rumber of fruits 2747 49,18 15476 9466
6« Parcentage of § .
fmit cet 3 42.7 4841 154534 %335
Ts Hacn weigud g o v . 168417

8. Yield 54007 9-06 100 1 2491»79




Phenotypic varipations in various plant cheraciers

TABLE 16

Cheze ctop Unit Renge G:’;g;“ 3,5 ( o%gi
1. Height Centimotras 59 =124 85.61 2947 86.43
2. Mumber of brunches Gound 0 = 97 5071 2017 98.48
3, Zumber of ilraves Count 101 - 411 206,81 13577 398421
4o waober of {lovero Court 10 « 70 26456 2230 6540
5« Yuubor of fouits Count 1 = 36 9,66 15.58 45069
Ge Por cent of frult pet Count 41.14= 420.0 56493 181.3 531.75
7. Moon weight of fruit  Count 11.76- B1.48 164056 34.58 101.42
8. Totel yreld Grops 320 =2537 124279 821.48 2408.4
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The formation of a yard-stick in selection for plont
yield is of prime importance in any breeding prograwme. DBut
¥ield is a complox charactex, polygenic in inheritence, resulted
by the interaction of gsmetio factors and environmental conditions.
S0 a selectaon baped on phenoitypic characters are likely 1o give

misleading resulio.

Panse (1957) stated "the Mendelisn approach is
anapplicable to the study of pelygenic inheriitstice svesiests
Harland (1939) stressed the importence of taling correl wlioca
between simple morphologrcal characiers while maring seiection

indaces.

The present swudy was underta en to form approprisie
solection index for yleld in branjal. The use of coyrelation
coefficienis botween yield and imporiant morphologicel characters
was adopled in guch & way that ihe phenolypic value of cheracsers
was correlated with their genotypic value. This was besl done by

the application of discriminani function.

1. Intervarietbal varisbxlity of different choraciers

The mean values of the choracters, vis., heaght,

branches, leaves, flowcrs, fruris, percentage of fruit o>,



mean weight of fruils end yield were obgerved to be distines
in all the varieties (Teble 3)» The range of the mean vas also

found 1o be distinct.

Another point of inbterest noticed was that the high
yielding variebies, Pusa Purple Longs [arly Round Mexlel,
Mukial esi Long and Muhtaresi Round gave high mean valuos, when
compared to other varieties, for tho characterc studied wvize,
height, branches, leaves, flowers, fruits and percentage of

fruit seb.

v

From the analysis of variance set up for the diffcront
charactors (Tables 4, 55 6y Te 8y G 10 and 11) it 18 clear fhal
the variecties 4o not show any signaficant difference excapti for

the charaocters viz., nunber of leaves ond number of flovers.

As Mathor (1955) stated greaster the veriability
eveilabls in a charvacter the greater is the possibility for
saleclion. The variabirlity bas direct bearing on bthe ot xrelation
coefficient between two related charactevs, (daeyes et al. 1955).
Tma the high values of correlation coefficient, for elt ithe
varieties ta'an logethcor, showed their advensageous use in

selection for yield.

At tnis jJuncture it may be pointed out thet the non

significant values of ihe veriance ratrio for diiferent cheraciers

[l
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may be due to the fact that the varicties talen for study may
not be showing greater variability for the characters ani
gecondly, due to the limited number of varieties selectad for

she etudy.

A bird's eye view of a conparison of mean value of
the mean weight of fruits and mmber of fruits render an
interesting features OGonerally, in the varieties having more
fruit number ths mean weight of frults seoms lower, thus making

the tofel yield almost similer in most of the varieties.

2. Correlations between fyuit yield and some of the yield

components

Yield and height of planits did not show eny significant
correlation in most of the varioties (Table 12), However, the
variety Huktekesi Round rendered significant positive correlation.
The combined estimate of correlation for all the varietics appears
to be positive and highly significant (Table 13).

Similar findings were recorded in rice by Ramish (1953)
whe found fecble correlation betwesr yield and height and mean
nunber of grains per ear. Ghose et al. (1956) confirmed the same
rosulis. Chandremohan and Pornmaiya (1961) had also rsported
feeble corrglation beiween height of plant and length of primary ear.



On the other hend positive correlation betwesn plant height and

yield has als0 been raporied.

In vheat Love (1912) reported positive correlavion
between yield and plant heights, Similar findings wers rcporded
by Kottur and Chawan (1928), Wohle (1962) and Vishwm Swarup
and Chaugale (1962) and in pearl millet Sanler et gl. (1963).
In soybeans Stewart (1928), Shih (1930) end Bartley and Tebber
(1952) and in coconut Wrishnaswamy end Patel (1932) hed also

reported sinllay {indings.

Yield and number of branches

Yiold of fruive and murber of branches alse seen to
show no significant corwvelation, although individually ths
varieties showed positive correlabtion. The joint correl:tion

though =ignificent is feeble (Table 13).

The fecble correlation beiween these characters seems
%0 show the contradictory association of number of branchos with
yield, In brinjel it soems possible that yield and number of
branches per plant are not significantly releted. This iu
interesting in that in wmany plants close reletionship had been

observed between mumbeyr of branches and yields

Shih (1947) in soybean, Despande and Mallik (1937) in
linseed end Kumsr and Ranga Reo (1941) in gingally, reporied high
oignificant correlation between yield and numbor of branches.
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Yield and number of leaves

The correlation coefficient betwesn tho mumber of
loeves and yield did not show any significant velves (Table 12).
Yhe varievies secems 0 render feeble correlation or vemd 40 bo
negative, However, tho joint correlaticn is posiiive and

significant, though vexy feebls (Teble 13).

This is quite unexpected when viewed from the resulis
of De Arunda (1957) who reporved positive correlaition bouween
number of leaves and ped yield in beang and Vishmm Swarup and

Chaugale (1962) in jowar.

Yield and numder of flowers

In all the varieties studied the correlation botween
number of flowers and yield was found to be very low and in one
or two or {hree inctances they were found to be even negitive
(Table 12). The joint corxelation shows highly significent values.
Thig character though flexible scems te have & bearing on the
yield.

Vrishnaswany end Patel (1932) reported a high posiiive
corrolation heitween nurber of female flowers and the yisld in

coconut.



Yield and nmumber of fruite

In all the iwelve varieiies studled the correletion
coefficient chowed positive values, thoush significant valves
are shown by only two varieties, Round Black snd Pusa Purple
Long (Table 12), The total correlavion shows high significent

valuesge

This ic 1n accoxdance with the findangs of
Weatherspoer and Wwentz (1934), Shin(1947), Joknson et al. (1955)
and Bruin ef sle {1559), who reported high signafiocant cozrolation
botween nuuoer o7 pods and yield in coybean. In groundnab

Ling (1954) and Mustaa (1958) conlarmed the seme results.
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The present study was carried out with view to
formilate suitable selection index for fruit yield ueing
diseriminent function technique and to test its efficiency
over direct selection. Tweclve esieblished varieties of brinjal

were ptudied for yield and aseiciated cheractors.

The characters siudied were, plant height, number of
branches, number of leaves, number of flowers, munber of fimits,
percentage of fruit set, mean weight of fruits and ylelde The
analysis showed that theso varieties do not differ sigaificantly
except for the cheractors, nauely, mmber of leaves and nurber

of flowers.

Simple correlations between yield of fruit end the chove
characters were worked out singly as well &s jointly. The
characters did not show any significant correlations However,
the total correlation coefficients were found t0 be highly

significant.

The sbove characters which showed strong associabion
with yield of fruils were exploiied for the construction of

selection indices by the @iscriminant function technique.
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