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Chilii, also called red p@pper; ig an important
condiment crop grown for its pungents fraits,which ére
used both in the green and dried forms to  impard
pungency to food. It is also used medicinally and in

various other food preparations.

This crop was ;ntro@nae& $0 Indis from tropleel
South Ameriéa, in the 17th century. Now it 1s grown
in 81l perts of Indie covering annually about 1.5
million acres and produclng 364 thousand tons of dry
chillies., Andhrs Pradesh, Maharashtra, Mysore and
~ Madras account for about 75 per cent of the area under

cultivation and annmual production. In Kerala chiilies:
are grown in some districts covering an area of £156.18
‘aeres producing an average of 2240 %tons of drvy ehillies.
The imporfance of this ecrop as a condiment,nacessitates
its large scale production, for which refinements are

inevitable.

The motive of any crop breeding progromme is 1o

obtaln high yielding superior varieties. Howewer,yield

of plants is a complex character decided and governed by
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a polygenic system acted upon by environment and
other 'fluctuationé'. These features stand'on the
wey of direct seieétioﬁ for this character. For
overconing these difficuléies s0 as to make selection
more efficient, indirect methods like dgterﬁination
of the relationship existing between yield and other
less varieble characters of the plant, which would
‘serve as sulteble guides for chéosing nigh yielders
should to Be adopted. The existance and intensity of

the association are usuvally determined by the study

of‘corr&iations‘existing between the dlfferent charas-
ceters and yield.

In qorrelaﬁion gtudies it is'Quife usual to

evaluate ths characters in a good numbey of varieties
and to utilise such'eorrelationél‘é%atualof different .
characters with yigld,<as‘an'index in deciding  the
factor on which the ssleetion pressurevis to be exeriteds
Previous workers utilised mostly the phémo%yuie variation
in différenﬁ characters. But advanced knowledge in bio=-
netric hes made possible the estimation of the phenotynic

and genotyplc components of variations and also the fore

mulation of suitsble selection indices based on Pisher 's

2




goncept of discriminant function, which serves as the
beot yard-stick for selection. Various investigatars

have established the usefulness of selectlon indices

in the breeding pkogrammes"of different cropse.

gince thers is no profound knowledge

regarding~the contribuior factors and their successful
application in constructing suitable selection indices
in capsicum, an attempt has been made in the present

investigation for a detailed study of these aspects
in s divergent collection of fen varieties.

Phe work appears to be the-first of its
Lihd in this crops and the results of the studies

contribute valid informations of practieal lmportance
in plant selection.

B e r = = o



REVIEW OF LITERATURE



REVIEY OF LITERATURE

The uéefulness of correlation studies in plant
improvement needs no emphasis. Estimates of corre-
lation between various characters in a crop, especially
when partitioned into genotypic and envifonmental.éoméonents
are of great value in planning and evaluating brecding
prbgrammee. A knowledge of correlation between multiplie-
cative characters 1ike yield and its componente, which
show less susceptibility to environmental conditions and
are therefore capable of hezng measured with greater
precision, can obviously be of cgasiderable use in sclection.
Correlations ﬁetween economically important and unimportant
- characters are also of interest in so-far_as some of the
unimportant characters could be c&h%éniently used as
indicators of the formers Agein where' the economic networth
. of a crop is dependent upoh a numbe: of components, a
knowledge of the corrslation between'eueﬁ componente is
‘essential. . Salient results of works done on this direction

in various crop plants-argireviewed heros f

In rice(Orysza sative) Vibar(1920) recorded that
height, length of panicle and duration wers positively
correlated with yield, alfhough increas&a atﬁ&ﬁbweight



was not always associsted with yield. Mendiola(1926)
recorded intervarietal variation in correlation with
manf‘oharaoters contributing.téwardg jield. Bhide(1926)
and Bhalerao(1927) found high,pasitive correlations

" between yield and number of sar-bearing tillers, and a
low valus of eorraiation for.leﬁgth'of the nmain panicle.
Hahalanobin(1934) studying thé various ehafaeters of 147
varletles of rice noted that mean yiaid was correlated
with number of tillers per plant and length of leaf, but
indapendant of characters like size of grain, height of
plant and duration. Marasinge Reo(1937) oboerved that
jield was highly correlated with nunber of tilleraf length
of panicle and number of grains per ear. Further he
formnlataa a multiple regression.funetion'ﬁor~yie1d with
‘number of tillers, 1ength of ear heand -and number of grains
- per ear and he coneluﬁed +hat tillering and yield are highly
correlated.r chakravarthy(1940) showed th&t there is no
significant relatzonship'between charactars like flag leaf
._aiamaﬁsions, lengihy breadth and thiekness cf grains ete. t0
- yigldds Ganguli and Sen(1941) ‘have recar&e& that yield was
- positively correlated with height of tillera, length of
panicle and number of grains per panicle. Ramiah(1953) in

the preview of experimental reaults obtained aﬁ varioua rice

research stations, Btated.that yield was positively correlated
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with mean yield and nuaber of tillers per plant. Ha

gloo présented the asmocimtion of yield with height, '
sar-length and mean number of grains per ear as positlve,
but feeﬁléé Bikichi(1954) obtained high poeitive '

| correlatian between yield and component charactars a:
tillering,‘weighﬁ of ear, length of ear and number o£
grains per ear., GChose gt al.(1956) in their 8% ﬁ&y of
intervarietal correlations found that 1ength and nunber

“of panicle were positively correlated with yield, wbile
height had only a negligible contribution. Sayed and

" EKrishnamoorthy(1956) in a biometrieal atudy of rice under
different spacings, reported that the contribution of
.1eﬂgth of ear head and number of tillera was positive and
the number of ear bearing tiller tha most yotent yield
“component. Chandramohan(1964) studied seven componant
-characters OL yield in rice, namely plant height, number .
of sar-bearing tillers. lengﬁh of ear, numbar of grains

per primary ear, number of gralns per plagt. weight of

1000 graine and yield of straﬁ and raported that‘the>number
of ear~bearing tillars, nnmber of grains per plant and

- yield of straw have very high association with yield, while |
plant helght and,number-of_graina per primary ear showed
modarate éarréiations with ylelds All the other charactars

studied 41a not have aigh correiation with yield.

-
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Love(1912) showed a positive correlation between
helght of plants and yisld and average weight of Eernels
in wheat {Zritloum sp.). Arny(1918) studying the correlation
of characieras with spacial reference to weight of aeed SOV
noted that inorease in yield was in accordance with the number
of kernela,.number of cluﬁs and total length of splikes, and
. was less closely by an inoressed mean weight of kornels and
mean height of clum. Smith(1925) from hie studies on a
series of varieties of wheat cohcluded that no uniform corre-.
lation existed betwaeen yield and number of sars per plaht.
Hayes gt al.(1927) studied the association between yiold and
reaction to cérisin aiseaseé on other characters of spring |
wheet and winter wheat,and showed significant positive
correlétion between yleld and plant heights Bridgeford and
| Ha&es(1931) working on red epring wheat, obituined pésitive
correlation of yisld with.plumpness of grain, weight pf 1000
kernels, date of heading aﬁ& height. Among these characters
plumpness of grains was positively correlated with welght of
1000 kernels, date of heading and number of heads per row,
but it was negatively correlated with kernels per spike.
Date of heading was positively correlated with heads per
row. Correlation betwsen height and kernels per epike was

vositive. Pal and Butany(1947) recorded depsndence of yield
to number of kernels per spike and average welght of grains




per ear. Simlose(1947) reported high asgoclation of yield
with 1000~-grain weight and mamber of $illers in durum wheats.
Weibel(1956) while studying the associatlon of yield and its
component characters noted phenoﬁyﬁie éorralations with many
hends, high grain yield, hi? kernel welght and high bushel
weighte Sikka and Jain(1958) in the atudy of correlations in
aeativtm wheafs, found high correlations between yieid and

some ancillary gharacters'like number of grains per car. ‘
Karamsingh and Nandapuri(1959) in studylng the date of heading,
plant height and tiilering in three wheat crosses obtalned
correlations betwaen date¢ of heading, plant height and number
of tillers. In eome croases correlation was significant but
they tended to be 16w in magnitude.’ Sikka and Maini(1962)
showed that the maln contribution of yield was by the number

of ear-benring tillesrs and the average weight of ear. They
observed that gpike fertility and ear weight Were more Qlosely
related to yield than tillering ca@aéiﬁy in the 36 otrains of
dewly evolved wheat varietice of Punjab. Bhide(1963) studled
inheritance and correlation in wlgare wheat population and
xecordea_pbaitive correlations between tillers per plant,
grains per ear and ear length, germination and stand at shinning
and negative correlations in germination and nunber of days

taken to flower. Gandhi gt al,(1964) while studying the

genotypie varlability and correlsation co-sificlents relating
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to grain yield and & few other quantzmaﬁive characters in
Indian wheat, found that number of cars per wlanu and 1000=-grain

weight gave hagh estimates of harltabil ty and genetic advance.

These vere highly and gqsitively_correlated with grain yie}&.

- Rottur and Chavan(1928) in o otudy with
jowar($orghum —R'> noted a vlose 1nterre11t10nsh1p betwaen visld
and oﬁher quantiﬁatzve characters 1Lme plant height, nunber of
1nuernoae% and thickness, lengﬁh and welght of sor heade. ’
Kohlel{1951) observed that height of planta. number of internodes,
girth of stem ‘and length, thilckness, and Wel?ht of sar~head,
together contributed for yield of prain and fodder. Vishnuswarup

and Ohangele(1962) studying on aelection indices for grain yleld

and fodder yleld in Sorghum vulgare obgserved that fodder yield

was positively correlated wiﬁh»th@ number of days of panicle
emergence, height, stalk dlemeter and pumber of leaves. Plant
height was correlated with graim jiel& in all the vmr;etiee.‘
They, in & review of studées on sorghuﬁ sp. Stated that the

varlous charaeters such as plant ‘height, stem thickness, punber

of leaves, length, glrth and Weight of panicle, 1ength of rachis

‘and gize of graln weres corrclated with either yleld of graxn or
yield of fodder. Stickler dnd Pauli(1963) while studying yleld
_an& rield components in sorghum as influenced by date of planting

showed that, of the tnree‘yield components evaluaied, pumber of

seeds per panicle was moot consistantly and most highly corielated
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In\maiae(ggg‘ggxg) Jenkina(1924) récorded
that within the inbred lines, yield was significantly and
positively correlated with plant height, number of ears
per plant, ear length, ear diameter, and shelling percentage,
and neéative with date of silking and ear shape index.. |
Robinson et al.(1949) recorded strong association of yield
with ear welght, Murthy eand Roy(1957) in their study of
Indian collection of maize varietics with special reference
to the relationship between yleld and other characters
caloulated total, partial and multiple correlations between
various'eharacters ineluding yieldg» Characters like weight
of ear, length of ear, leaf areé and 100—grain;weight-ware
eignificantly correlated with yields OChase ggdg;,(iges)‘in
thelr study of the relation between leef nunber and maturity
in malze have ghown aignificanﬁ positive correlation betweeﬁ
the average pumber of leaves per plant and the average humber
of days to 50% anthesis of progenies, Hatfleld ot al.(1965)
in their atudies on the gfowth and yield of corn componentis
of mature ears have recorded that the correlation of ear
‘components with yileld and with each other was found to be
affected by factors associated with the season of growth and
soil moisture, This suggested that ear component analysis
is of little value for determigingrfhe genetical yield
potential values.: |

Bonnet and Woodworth(1931) studying the



aasoéiation bétween yield and other morphologiocal characters
in barley(ﬂbrdeum vulgar ¢) found that numb@r of tillers,
number of ears and 1000~grain weight contributed appreciably
to yield. Graphius gt 81.(1952) have shown similar results
when they worked out the heretab111§y o£ yiel§~gnd,thé re1at$d
characters._ Filuzat ané Atkins(1953) recorded tﬁat heading
date and maturity-date were significantly correlated with
yiald of grain.

G
o

- In oats(Avena sativa), Staphéns(1942) showed -

high currelations between yiecld and number of apikeietg and
apikelet-weight and aize of grains;'.ﬂe;did-noifget any .
association of tillering with yield. Graphius(1956) proposed
that yileld in 6ate'copldvbe represented as the volume *W*' of

a rectangular Parallelepiped, whose sides, gynaga,vaegresented
the average number of panicle per unit area, the average
nunber of kernels per panicle and the average kernei.weight:
respectively. Frey(1959) examined yield components in relation
t0 response of niﬁrOgeﬁiand noted that incréaée’inAyiéia‘Was

dependent on lncrease in the number of heads per plant: and’

nunbey affseedé'per head.

Mahadevappa and Ponnaiya(1963) 1n a varietal
study of ragi(Elusine 8D, ) for the formu&atian of selection
1ndex, could find that the number of ear-bearing tillers,

weight of atraw, and nuﬂber of fingers were the main
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componenta of yieldq ‘

In pearl millet(?ennisetum typhoides)
Ayyangar ot a1\(1936) have ‘shown correlation of yield with

weight and 1engtb of paniole, number 'of gralns and numbar

and thickness of tillers, 1n order of impertance.

Shankar gg‘g;%(1963) in the analysis of 100Q plants grown
from a random éémple which was drawn from the open pollinated
bulk of improvedAGhana-ﬁariety. estimated the phenotypic
_correlations among plant height, yield and four of the yield
cémponénﬁé namely, spikeAIength, gpike-girth, spike~density
and,eeéd sizé. Ali theee'charactéfé'were'positivBly'and

significantly corrclated with yiéldg

Retnaswamy(1963) affirmed strong associatilon
of weight of panicle, number of productive tillers, yield of

straw and thewlength'of nain panicle with grain yield in
italian millgt(seéaria itelica).

In soybean(glzc max)Stewart(192§) showed
that height of plant was ‘more nearely associated with yleld
in determinate types than: 1n 1ndeterminate typeds.

Bian,Kbu yuen(1930) worked out the correlation of oharacters

and found that number of pods and height of plante‘uere
highly correlated.with yield of seedd Woodworth(1932) in

the analysis of yield into ite components, showed that the
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_only significaut correlation existed was between yield

ana éveﬁage welght of 100~0ceds. Bétweén componéh%s
themselves negative significant correlation was recorded

for number of nodes and average w@igh% 9% 100 seeds.
'Whathérspoon and Wentz(1934) observed that the number of

pods per plant, Aumber of nodes, number of pods per node

and height of plant were siguificantly and simply correlated
with number of pode, number nodes and height. Shih(1947)
recorded correlation between yield and plant he1gh$, number
of branches, sasd sizs, aééd nunber, seed weight and pod
‘ﬁumbék. Bartely and Webber(1952) recdréed.pasiﬁiﬁé an& ,
“significant correlation between maturity aate,-hgight and
yield. Waddlé(1952)~frem~a study of tﬁe=coﬁponenﬁs,
concluded that the yield was considered to be the product

of the eqmpoﬁents; number of nodes with pods, number of pods
ﬁer'node, nn@ber of seads per pod and the average welght of
seeds Johnson g§‘§24(1955)’have observed slgnificant and
positive eorrelatibﬁ Bet@eeﬁ yiéld 6n one side and period

of flowering, length of pods, numbaf of pods and weighi of
boda7on the other side. Yoshino et al.(1955) noted a marked
poeitive eofrelation hstﬁeen specific gﬁavitj and weight of |
‘@eeds per plant. Hanway(1956) has recorded high and significant
correlation between number of days for first flonging and

- number of daye to maturity. Similar high positive correlation

. was observed between number of days from first flowering to
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matuvity and number of days to maturltv and also between

number of saeds and yleld of seeas.. ﬁumber of pods in the

-main atem had .strang assoclatlon uith number of seeds mnd
yielé.s Brim et al.(1959) found strong dsqoclstwsn between

| yield and numbep_oﬁ pOdEf? Thampi(1961)istudwagthe effect

of sowing dates on yleld and component characiers obssrved
high positive corrselatlone between,yield,anﬁfﬁumbar of pods

per ndd@ and total number of pods in the July sawing._‘But

in thé August sowing positive significance was obisined bhetween
yield and 100-seed weight, yield and number of eius%ef~bearing
nodes on ﬁﬁe main stem, yield and number of branches and
between yield and plant height in addition to the association
lfound in the dJuly sowing. He also studied partial correlation
betwsen yield and four of its components namely 100 sced weight,
augber of cluster-besring nodes on main stem, number of podes
per cluster and fetal numher of pods per plant snd showed that
absolute correlation co-efficient between yield ané any one of
the componente afiter élaminating the efﬁeetlof other three were
not significant though positive in the July sswing, Multiple
correlations showed that in both July and August sowings, the
coriponents Jointly contributed towards yleld. The intensity

of correlation was found to be more in the August - gown orop.

Yonkataraman and Jagannatha Reo{1033) 4in
thelr studies to determine characters indlecative of yield in

bengalgran(Cicer arletinum), observed that welght of pods,
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weight of shoot anﬁ‘seed weight farméa,a very closely related

group of aharacters, %ha ccaaifieien& nf eorralatzon exeeeding
Ve in all’ casea. o n ' '

) | InAmuag bean(?&aseolua anreus) Ealsaa Siﬁgh
and Bhaxnagar(1964) showed thaﬁ tha mumber of days from .

umeeéjing to h&rvestiﬁg Qan. ba FredicﬁEu faively aecmraﬁaly
from the number of days from seeding to initiation of flowering.
The cheracters are positively an&‘aignificaﬁﬁly‘dﬁrﬁelateﬁ.f"

Stroman(1930) in the biomatriaal analysis of .
certain ehwraetera 1in cotton(Gogsypiun sp.) concluded that
y;gld was highly and ya@itivaly'gorrelgﬁed.with,halllag-ﬁ
potential, 3g9wn(1935)¢rayorted aignifiéaﬁt correlation
baﬁwegg boll contento and seed weight in 3gyptianvoottsna -
Correlation wos however negative betwesn ginalng out tura and
sezd weights Pnage aﬁd Kargonkar(1949) in their axtehpt'tn '
formulate a discoriminent fusétion for selection for yield in
cnttau; analysed yield into its éampanentQQ Phey observed
significant correlation of lint yield wisth number of bolls,
weight of 1int per boll and wgight of lint per sesds Stroman(1949)
- ghowad ﬁega@ive_signiiicunt ovorrelation betwsen height and
number of fruiting branches and helght and number 6f bolls.
Smith(1956) from a study of some quantitative characters in
a crose of two ?ariatiéq of Gaaagpiunnhirsﬁtum conocluded that
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Yint percentage was unfavourably associated with other fibre
properties and selection for boll size would result in
stronger, longer and finer fibers but low lint percentage.
’Manniﬁg(1956) observed that characters like number of

bolls per plant,_ségds per boll end lint per seced as the
primary components of yield in cotton.. Venkataraman(iQGO)
showed signifiaant'correlation betweeﬁ lint yisld and number
of bolls and between‘lint index and ginning gercantaget '
Joshi ot 81.(1961) iﬁ the review of the studles on tﬁe
component characters in cotton stated that the main components
of 1int production were boll number per plant and boll weight,
number of loocules per boll, number of seeds per locule, seed
index(100 seed weight) and lint index(weight of lint per seed).
Saxena(1963) in the study of‘éqrreiation between some characters
 4in cotton, found a positive correlation to‘éxist.beﬁween"
height and dry matter aceumulatien(nfg), between DM and_yiélé
of seed cotton and between the latter aﬁd plant height and

number of bolls respecti?elygl

Ting(1954) in the analysis of yield and its
related characters ih ground nut(Arachis bxgogaea)ahoWéd that
nunbar of pods per plantgjweight of pods per plant and number
of seeds per pod were found. to have a marked -influence on
yieldﬂ Mishra(1958) noticed strbng'associatiop between

characters, yield, size of aeedg nnmber of pqu;énd number of
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kernels per pod.

| Ina study of the aesoaiation of yield and
other characters. Kumar and Ranga Rao(1949) and Sikka and
Gupta(1949) have shown positive correlation be;ween;yield‘
gnd pumber of branches, number of capsules and height of
plant in gingelly(Secamum indicum). Varisai et al.(1964)
recorded corrclation between yield and 1000‘seed'weight,
capsule number and capsule size in 100 variatiea.-ﬂﬁhen
all the varieties were taken together the three ébmponents

showed significant pogitive correlation with yield.

| In Linseed( um usitatissimum),Batcha(1959)
‘recptdéd corrclation between yield and ripening period and.
1000 seed welght., Kedarnath et al.(1960)found gignificant

positive correlatlon between yield and capsule numbsr.

'Sinﬁagi(1965)[tn the study of genotypic
varlability ‘and correlation ae~e£fioients relating to yield
and a few-othar quantitative characters 1n eaator(Ricinus communﬁ
ghowed high co-sfficianta of genetle wvaristion, ‘heritability
and genetic gain values for numbgr of capéuléa on the main spike ’
and length of the gs.mrulate portion of the main spike. The
' earrelation betwaen thuse two characters towards yicld was
| pasitiye. A negative eorrelation botween branch number and
'ﬁspiké length indicate&_that branahing was ‘less frequent with

increased length.
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DISCRIMINANT FUNGTION AND SELRGTION INDEX.

| ~ Discriminant function which is an index
for sele¢tion; mékes use of the stafistiéal congtants ‘o
évaluaté'geno%ypic worth of the yieid components in building
up the uitimaté yield. The function is calculated on the
" basis of- ' | |
1e The éorrelatibn.éxiatihg betwéen yeild
and its conmponent characters, whioh show less sueceptibility

0 environmental factors and ,

2.The weights allotted to these characters
depending on‘thein”relativeEim§ortancé.'.

In seleeting plants for yield or for other
desirable comhlnationa of attributes, the bree&er very often
: faces diffieulty in 1snlating deairable typea because of the
fact that herqtable differences with reapect to sueh quantitative
characters arc to ﬁome exmant masked hy non heratable or
environmental variations. Eha problwm then arises as to what
is the best indioator of the genotype of any individual plant

or variaty. ?ha obaerved ylsld ia, no doubt, a good measure,.
But if the factors influenmcing yield affect o some extent

Bther obseﬁ&blé‘éﬁaraeterg of the plant.'then these latter
charac%era can be usea in assessing the etrength of factors

,responsible for yield.
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This can aleo be 1¢0ked upon as a préblem.df'prediction
as to how best the genotypic value with respect to some
eharéeteristics to bs praedicted, whaa neasurements on a.
'numher of observable characters dre available

(Radhakriehna Hao,1952), And here the discriminant

funetion technique serves as an aid to ths breedsr.

Hazel and ﬁush(1942) compared three methods

of seleetion in animzls and plants nemely:-

1~,uethad of inaepéhdé’m culling levels.
' 2,fnaden selection.

3,Seleetion index metnod.

They advanced the view_paiﬁ% that the selection
index method was moot effiqienf than the other two methods
of selection, - Robinson e ;g_zg.ﬂ(igw), Johnson gt ali(1955),
Menning(1956) and -:Brifn &t ;._1_.(1959) also stressed the

importance of multiple seleetioh‘criteriéi

Diaarimiuant function ia conaidared 40 be the
bast amnong all the linear funotions of selectian. This
'for~tha firet tine was svolved by Fisher(1936) in connection

with the anthroyometria‘measurements. 8mith(1936) was the
firat do apply this techunlaue in selectioﬁ for plant yield.
Pannie(1940) stressed the importance of heritable variability
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and genetic analysis of the charactors for selection

ef@icienqy.

Simlote(1947) expressed his. view that expécte&.
genetic advence for any selection intansity'wasﬂfoundf’
to be greater eapaaially'when selectiah’waa-ébn& with the
help of digcriminaﬁ%‘fﬂnction than when done ﬁiractly

on the observed characters.

Abrahanm et al.(1954) in the work on diécriminént
funetion for yield in rice, taking into cansideration four
| components namely number of tillers per plant, number of
A panialas par- plant, number grains per panmcle and 1000 grain
woighte They stated that for' the praetioal consideration,
gpecies sslection foé'yield might'éiva gone éffiéiency'if
adequats replioations were given in canducting the trial. )
?hay were alse of apinion that discriminant function

formulae were likely te bo et use mainly in selaetion of
aingle plants or progenies from sagregating material where

the amonnt of availabla gecd was a 1imiting factor,

Jobnson gt al.(1955) showed thet an index
computed on fruitlng parioa and se@d weight was 96 and

111 per eent respeotively an effective 1n 1ncreaslng yleld
.as straight selection 1nto two populaﬁiana o£ aoybeans.k
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Manning(1955) computed an index based on
conponents, number of hollas per plant, number of seeds
per boll, and lint per seed and could obtain genetic
advance of the order of 35 per cent in upland cotton
in Ugaﬁda.

Pryxel1(1956) analysed yield into component
‘traits in thirteen varieties of Gossypium hirsutum.
Various characters ware used to construct fourteen selection
indices. The indices tended to be mors efficlent criterian
for aelect;on~than,yield itself having a meen ¢fficlency

of 250 per cent compared to direct selectlon for yield.

‘Panse(1957) stated that whereever individual
charncters involved were merely direot components of yield,
“the discriminant function showed no advantage. However the
cage was different when selection was made on several
independent characters whose cconomic contribution to the
éomplex g&notype’might be diféérent or when in selecting
the complax charactar, consideratlon was made on one or

more extraneous characterse

Kempthgne(1957) expressed a note of caution
against the uneritieal use of selection index without

connideration of the correlational status among characters.




Stkke and Jain(1958) constructed selection
index in aestivum wheat to aid in breeding worlf. But
the genetic advance dbtaineé from the diseriminant score
based on ear number and 1000-grain weight was not greater

than direct selection for yield. -

_ Vishnu Swarup and Ghaugale(1962) used
discriminant functionvfor conﬁ%ructing sultable aelectioﬁ
indices for selection for grain‘and fodder yield in’ sorghum.
The reasults showedvthat.in the case of grain yieid, noné
of the indices gave a higher efficiency than that obﬁained
from selection for grain yield alone. In the case of
fodder yiald,-plant height, stalk’diametér,‘and leaf pumber,
recorded an lncrsased efficiency of 11456 per cent over

direct selection.

Ratna Swamy(1962) made an index for, sclection

in Seterla italica taking number of productive tillers and

welght of straw as ancillary characters,

Ramalanathan(1962) has shown in Gogsypium
arboreum that three characters namely numbér bolls per plant,

nunber of sesds per boll and lint index were capable of

influenciﬁg 1int yield to the extent of 6483 per cent.




Sonkar et 21.(1963) observed that selection
index technigue waul& serve a two-fold purpose in hreéding
prégrammé, to bring out simultancous genetic advance in
several characters and %o improve yiecld through selection
for relatively mcre.heriiablé auxiliary cbarécters. He
also reported that selection index based on length and

girth of spike and yield was found to be mosh efficient

in pearllmillet(Pgnnis@tum typhoides)s

Mahadevappa(1965) working with ragi(Blusine
goracona) suggested that number of car-besbing tillers and
welght of straw might successfully be utilised as selection

indices for improvement of yield.

(] 0'00 [-]
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MATERIALS AND METHODS

The present situdy was carried out in the Divigion
of Agricultural Botany, Agricultural Uollege and Ressarch

Institute, Vellayani, Trivandrum, &uring 1966 - 1967,

- AJMATERIALS

The materlal necessary for this investigation
consisted of ten varieties of capsicum which wers of

different duratians. The necessary seed materials were

obtulnad from the colleetion meintained in the Agricultural.
College Earm Vellayani and also from M/a.vPestonJae Pocha
and Sons, Poona. All the ten varieties exhibited considsrabl

amount of variation with respect to growbth habit, stoture

-and also with respect to morphological characters of the

different plant parts, especilally leaves, fruits and seeds.

. The 1list of vérietieq end some of their characterisiics

are shown in the Table I.

B METHODS

Te Design and lay-out of the expsriment.
Plants were grown in randomised block design

with ten varisties and three replications (Vide figure I). -
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‘Descrintion of varieties of ca@sieum used for
‘ the studies
$1. ' Name of . Source Nature of  Colour of Size and
- Hoe ' variety : " _branching fruite shape of fruits

Agricultural College and Research

1 Purple Long

2

- 8.
9.

10.

Red long

Large Red

Hunzarian Vax -

Red Chilli

‘Tong Chilli .
falifornia Wondsr

Chinese Giant

¥hite Long

Oshkosh

~ Institute, Vellayanl.

- 0=

" =do=

'M/S Pestonjec Pocha and Sons,
. Poong. ‘ A
Agricultursl CGollege and Regearoh

Iﬂatitute, Velloyani.
ﬂ/S Pentonjee Pocha and Sone,

" Poona.

. w(Qe"
-do-

Profuse
Shy
Shy
Profuse
Profuse
Profuse

éhy ‘

',Shy
. HMedlium
: Shy

Dark purple

‘Deep red

Red

Yel}aw

" Red

ﬁeﬁ '

Dark Red

‘Light yellow

'Qrange colaﬁr'

Medium longe
| -60;
~d0-
gbng gtou®
Medlum long.;
O |

Round big.
»-ﬂo-

Medium 1ong-‘

Round big




Pig.t. Layout of the fleld experiment



LAY-OUT OF THE FIELD EXPERIMENT

: V3 Va | Wi Vs Vio| V8 | Vo | V7 | Ve | V4
Ry

Rz | V8 | Vs | V& | V3 | Vo | V7 Vie| Ve | V2 | V1

R2 vi |va |ve | Vva |V7 | V4| Vs Vo | Vio | Ve

DEsianN . 10x3 . RANDOMISED BLOCK DESIGN

Vi, V2, Va........ Vo . VARIETIES

SINGLE PLOT . 4.50 meters x 3:75 mefers

A



Plot size was 4.50 meters x 3.7% meters and the spacing

given between planits and between rows was 75 ome

2.80wing and culture.

| Seede were sown in the nursery on raised
and ﬁell prepared beds during November 1966. Date of
sowing was adjusted depending upon the duration of
different varicties. Seedlings were trangplanted during
Decenber 1966 when the seedlings were about ome month oldj
with two seedlings per pit. After the second week of
transplanting the healthy seedlings were retalned and the
others were removed. Altogether a single plof contained

five rows of six plants esach.

5. Sampling.

_ Ten plants were randomly selected from the
three central rows leaving the border plants. The ten

plénts geleeted were labelled for observations. Thus

. thirty plante from sach variety and e total numbsr of

three hndred plents were individually studied.

4.,Chaiacters studled.

The following characters were studied

individually for the three hundred plants.
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(i) Yield oﬁé‘fruits. T MBRRRY = 2T

The frults at a&ch harveat wers gathered” ln
separate paper bags and wquht of. fresh frui+g was recorded.
The ﬁotal weight was cnlculated by addlng the welght of

fruits et each harvest. -

(11) Flant height..
Height was mezsured to the nearevt e.m. from

the base of the plant to the $tip of the 1ongaat braneh by
holding all the branches together befors the last harvest

of fruits.

‘(iii)ﬂumbervof hranches.

" A1l the branches were counted and recorded

after. the full maturity of the planﬁ;

(iv) Xumber of £lowers.

The total number of flowers was counted every
day and after cach counting flowers were narked to avoid
‘repa%itiOn. At the end of the flowerihg phase, observation

‘was taken once in two days.

(v).ﬂuﬁber of fruits

All the fruits et each harvest were counted and

recorded, for calculating the %otai number of fruits per plént




| sesvonvsge OF ITULT Setting was determined by noting
the totaliﬂnmber Qf flowers and the total number af‘fruité ‘

par plant q

(vii)Dnration of maturitg.

. 7" For 031°U1at1ng the duration of naturity the
dﬂté of first flowering: anﬂ the date of first makurity

of th@'fruit were recorded. e

.,(viii)Weight of secdg per fruit.

From each plant a random sanple of ten fruits.
or all the fruits produced which ever was less. were used

for extractinq seedn. Ths weight, correct 0,01 gram was

taken after uniform eriﬂg of seeﬁs.

Studies an the number of leawea were also made but

on preliminary examination of the data, it was found that

ﬁ-,number of leaves showed little eorxelation with yleld.

Hence a detailed analysma wag not conduetad.

5 Statistical nrocedurag

 The whole data collected were processed and
tabulated plot-wise(for ten plants), variety-wise(for
thirty plants and for all the varieties taken together




(for three hundred plants) in order to sult the following

analytical works.

(1)Study of varietal differences.

: - Analysis of varlance was worked outrfor all
the elsht characters to £ind out whether the varieties

diffefed'éignifiéahtly»dr not for the characters studied.

-~ Anelyeis of variance

Sources of Degrees of  Sum of Mean Variance

varlation frecdom squares 5QUares ratio(?)
Replications~ ‘ v(r~1) - fS.R . Sgﬁ Szﬂ
o - 5°R
Varieties C {y=1) 88.V s sy
. o . SQE
Zrror (e=1) (v-1) SS,Y;R;;' 88,2
Total (rv-1)

Where, ‘z' 1s the number of replications and

1y, thé number of varieties.

Varisnce ratios ie. P-ratios {or varieties
were calculated and compared with the critical value of 'T*
for {v=1) and (r-1) (v-1) degrees of freedom at five per cent

and one per cent levels of significance.



{2) Study of correlation.

Co-efficients of nimple corrglation were worksd
out between yield and other seven characters in all the

verieties individually as well as combined.

Partial and multiple correlations were also

caloulated between the following five characters.

1o Yie¢ld of fruits

2. Plant height

3. Number of branhhes
4, Number of flowers

5. Nunmber of fruits

Go-efficients of simple corréla%ion ware worked

out by the formula given by Hays gi 21.(1955).

r =SPxY

where SP.xy denoted sum of
/55x%. 88y, ' -

products of the fwo variables X and y; 55X«, the sum of
squares of the varisble x and SSy, the sum of squares of
variable ye |

» Por calculating the parﬁial‘sorrelation the

formulae suggested by Yule and Xendall(i950) were used.




' T2,3. = 'ri»s-('r??i) (rzs)

where Fi2s 13

J (mwa) (1=rn3?)

‘ and rag are simple, eorrelatiom co-sfficlent. betW¢en dapen&&nt

'varlable X1 and Xgy x4 and xg and Xp and X3 respsetively.

2,34 ™ -‘-‘12. aﬁrm 3) (r24.3)

| / (1-1‘14.32)’ (} ‘”1'24.32?

where r'ia.3 »
\/(1""15 343) (1-1‘25 342) o
r12,34 ete. are partial ootralatian soweffioients f@r the

di‘fer@ﬂ% aa&ociatians‘between the rﬁspeetiv@'v&riablaa.

Multiple correlation co-efficient(R) was caleulated
by the formulae. _

R(23) . m
\ o , ‘ \/ 1"(1"‘!'12&) (1“};3130:'32))
R T 7 U

4“R1 (2345) =
\/1-(1~r1223(1-r15.22)U*!'M. 3"‘:’)(1-!'15 2342>

where T2 is %otal corralation co=efiidient between chardcters.
1 and 2 and Pry3. 2 Pe4,23 Tyg,034 are pardial correlation
co-cificlionto. |
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The significance of simple, pa?tial and multiple
correlation co-efficients was tested by reforring to the
table of crifical‘values of correlation co-efficients at
five per cent and one per oent levels of significance given
by Snedecor(1931). and reprinted in Appendix table v of
Hayeset et al.(1955), '

3) Discriminent function.

The discriminant funetion which ﬂerves-aé the best
yard=-stick for selection of plants fOr_yieldAwaa evolved by
ueing the estimates of the genotypic components of yield(X4)
and four other charactera nanely height of plants(X2)c number

of branches(X3), number of flowers(x4) and nunber of pods(Xs)

which are expected to have correlated with yields

The genotype of a given plant for yield eail: be
represented by the following funetion.

' where

Y = agx;’ + 8p Xp'+ 83 x3' eease + 8p Xy
' ] - oo '
X1 9 X3 xB'gwypg *n' are the genotyple values of the component
-x1‘ Xo X3 '.1&..;: xn &ﬂd a1, 82, 33.*.-.."-&“ are the welghts
attachad to them depending on »he relative impartanea cf the

oharaotera oontributing towards yield.
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The phenotype of a plant can be repressnted by the

following relation,
Y = by X7 + bo xg + b3 X3 eesesersene bn *n.

here the problem is the derivation of the value
of b", ba, b3.9boo. bn* |

ﬁhenotype = genotype + environmente This
gtates that phenofype is highly correlated with genotype
and as a result ¥ and Y' are also correlated. Hence in the
function, the welghts b1, D2y P3e..sse by should be siudied.
in such a wéy that the correlation between Y and Y' is the
maximum.

Thus the phenot&pe-éelection'using7Y as the
diacriminént function will make sure a maximum concentratlon
of theadea;:ed‘ggnés_in the plants selecied. .

The desired discriminant function for the
precent study was
Y ' =byxq + P2 Xy + b3 X3 + by X, + bgXg

'h? values are calculated by solving the normal
equations with a view to maximise the regression of Y en’ ¥*.



_b1§¢111_‘3‘ + bg‘b«m + b3613 & bybys + bstes = o Ay

b1tig ¢ bgtgg + b3t23 + b4t24 + bglog = Ay

btz + ba"‘23 + la3"33 + b4"34 + bstss i i =
Dyt + ba";sz,f‘.’ﬁf"f ¢ bytgs *+ Detys = A;
g5 +»b2§25 + bytg, + b4f45 + gty = Ag

!Dﬁtnninuo.(1)

Ay = 3qBy1 * 82812 4 83613 + 84814 + 85815
Ap = aq812 + 89822 + azBp3 + 34524 * 55325
A = 2483 + 82623 * 83633 + 84834 + 25635

Ay = aiBis + agezy + 83834 + %844 * 85655

A, maqEs + Bn8sy + 83855 + %845 * 85855

'Qqﬂi-lbliih.(z)

. %he phehotypic‘and'génbtypic variances
and-oo-variancés for ﬁhe different characters wers computed
from the reapeoiive,tablea of enalysis of veriazncee and |
analysis of co-variances. The sum of squares and sum of
products at error and varietal levels were taken as error
' and phontypic variances and co-variances(eij and 1))

reapectively.
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Por obtaining the genotypnie variances and co-variances
{glj), the sﬁm of squares and sum of products at.
error level were deducted from thelr respective

‘valﬁes at varietal level (Goulden 1959).

Avs were calculated from the data by
the substitution of the calculated values of gij
and the'assigneéAvalueﬂ of 'a’. The values for 'a’

“were arbltrarily assigned as
a4 = 1,an =0y 83 = 0,84 =0 and ag =0

These valnes were inssrted into the squation{1) and

solved for values of by, by, b3, by and bg,

The -diseriminant function was then set up

by the equation. .
X = heyxy + boxg + b3x3 + bpxs + bsX5 where,. by 202, b3,
54 and by are economie welghts and 21, X2; X3 X4 and x5

the contributing factorg.

Effiéieney of selectlon was éalculated by

the formulsa suggésted‘by Rao(1952).
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by's represént‘ihe attached ﬁéights in tba function
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EXPERIMENTAL RESULTS -
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“Y?TRIM?KWAL RESULES

The objeet of the préseﬂt investigation was‘to'stuay
the association af yicld with its contributory quantitative
characters and %o congtrueh suitable selection indicen xar

Jxeld and to test their effleieney over direct eelection.

A.RL&AT?GHSHIP BWWWVEE VIELD AND SOﬁF op I”& GOﬁEOK&E”

CHARAC ’337‘"‘2‘%

The characters studied ares-

1) Yield of fruits

2) Plant helght

3) Number of bf&nghee

4) Number of flowers

5) Rumber of fruits

6) Paercentage of fruit setting
7) Yeight of seeds per fruit

8) Duration of maturity

a) Yarisbility of eharaciers

In a study of the ecorrclation existing b@twsén
yield and various other characters, variability is an
important fdector. If the variability of eharscters is
HArTOW, auch studlies will be of little value in estinating

the correlation betwsen such characters. Hence a gtudy of
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“ben varieties in relation to the variability in these major
attributes of yield wons made., Mean values of vield and
seven other related charucters in theéa varieties are given
in Table II. . |

| Tne significance of variability in ecach of the.
charac%ers selected for the study was tested by the the
analysis of vaniaﬁee techinique wsed for the réndamiaed‘
block degign.

1) Yield of pods of individual plant

 EABLE.IIJ
 Aflelysis of variance

Sourcesof Degrses of Sum of Mean veriance

variation freedon squares squeres ratio(¥)
Replications og 11974.54 5987.27 1.T4
Varieties 9 186870.09 20763, %4 6}03**
Brror 18 61982.32 3445.46

Total 29  260826.95

»# Significant at 1% level.

The high values 9f the variance ratio indicates
that there is signifiecant differencelin yisld betwesn the
varieties. Graphical respresenitation of the varietal

variability is given in Tig-24.



den varietiey im'fﬁia%iﬁﬁ o thy ?&y&aﬁiliﬁy‘iﬁ %néﬁa a&jar_
atbributen of yiéiﬁ'wm@'mm&éw Mean @&lu@a of éialﬁ smé
aeven-other related characters i ﬁﬁ@&@ Vﬂﬁ&&%i% ar& g*vgn
in Table IK;' o o o

¢

”hﬁ ﬁi@ﬁiﬁi@%ﬁbﬂ ot ?&Ei&hil ity in each of the
churacsers ﬁéiﬁc%eﬁ'fﬁr‘%hs atudy was %@@%@ﬁ‘hy the the
analysin of vapisnce technicue used fpr the randoalised

block design.

1) ¥iedd of vods of individual plany

PABLR X1
Aiplyeis of verisnss

ah

R

_,ﬁsurcasafj‘ ﬁékf&w@uaf, w, ‘ﬁum afr %ﬁgﬁ‘ | Véyisnﬁa
varietion mm@@ﬁ@ﬁ : pUUBTeS  squares r&%i&(?)
Beplications 2 NGTALSE 5OST2T 1,74
Varietiee .9 . 186870.09 2076334 g;@ﬁ‘*
Brror - 18 61982.32 5443446
otel %9 | 260826495 B

* Significant at 1% level.

%he high valoes of the varlsnes ratlo iudicuten
that there is sigpificsat difference in yicld betwgsn the
varisties. Graphlesl r@préﬂéﬁ%&%ing oi the varietael

variability is given in fig-24.



TABLE. T

Mean values of yleld and other assoclated characters for the different
varieties
S1. Varietieé . Yield of ,Fl&ﬁt Numbeyr of Humber of RNumbsr of Percentsge Wi.of Duration
dp. ~ fruits height branches  flowers fruite fru?» . gggds of
'se§tlpg Fruit maturlty

1 Purple Tong 15%.8 77.7  213.2 136.8 - 123.3  90.3 0.32  45.4
2 Red Long 4 - 117.5 46.8 81.0 51.4 16.2 %646 055 57.1

4 Hungarian ¥Yax 252,0 40.5 26.5 35,2 15.7. - 39.6 0.91 42.8
5 Red Chilli 123.0 533 135.8 144.0 635 4643 0.31 517

6 Long Chilli 115.6 52.0 147.2 140.8 56.4 37.0 0.32  52.5

7 California Wonder = 319.3 40.0 - 26.4 24.9 8.4 3543 1.70 44.8
8 Chiness Glant 241.6 = 36.6 27.6 . 26.8 6.5 27.2 1.5%  45.T°
9 VWhite Tong . 270.7 45.2 T1.2 100.8 45.9 41.3 0.26 38.0 -
10

Oshkosh 229.4 334 3063 TTatt 8.3 253 0.18 38.3

3
5
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2) Plant height -

. M
Analvsis of variance

Source of . Degrees of Sum of CMeem . Variance
:variaﬁion frecdom 'aquareg | squUAres ratio(¥)
‘Replicatlons | 2 - 57.87 . 18.93 1410
Varleties . 9 - 4182430 46470 26,04
‘Errer : 18 . 310.44 . 1725 |

Pobal 29 | 4530.61
#% Significant at 1% level | SR

211 the varieties diffsr gigmifiﬁanﬁly in.
: plants height<a3 shiown by the high velue of the varianaa
ra%i@»'jGrthicai r¢§$é3éﬁ%atian'a£ the varigbllity is

" given in figs= 2.3,

5) Humber of branches .
| The varmetias dlf&&; 51gﬂ1fieani1y with regard

E to pumber of branches as shown by the incressaed valus of the
.{.vamianca ratio(tablesV)s. Graphical representation of the

 varisbility is given in Tigs= 3.0s.



¥ig.2(A - B). Graphical representation of the

Hotee

varietal wvariation in two of the
components studied.

Varieties are given in the serial
order given in table.l
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Fig.3(C - D)

Graphical represcntation of the
varietal veriations in two of

. the components sjudied,

Note.

Varieties are represented in the
serial order given in table.?
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Fig.4(n - )

Rote. .

Graphical representetion of the
varietal variations in two of
the components studied.

Variecties are represented in the
gerial order given in table.l



145 m

125 A

105

[%0) o <

SA0d 40 ¥3IgGNWNN

25

i0

6

5

4

VARIETIES

1 4 3 3
%765M

100
904

ONILL3IS A0d 40 IDVLINIDOAIL

VARIETIES



Fig.5(G - 1)

Note.

Graphlcal representation of the
varietal variations in two of
the components studied,

Varietles are represented in the
serial order given in table.1
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A)Number of flowers.

Phe analysis of variance table glven below indicates
that the difference between varieties with regerd to this
character is highly significant., The variabllity of this
character is represented graphically in fig:—ﬁ;D.

TABLE. VY
Analygis of variance

Degrees of

37810.19

Sources of Sum of Mean Varilance
variation fresdom sguares  squares  ratio(F)
Replications 2 228,96  114.48 0455
Varieties 9 68318.46 = 7590.9 36455
Error 18 3737.49 207,64 '
Total 29 7228441

®#* Significant at 1% level.

5) Number of fruiis of individual plant

PABLE,VIT
Analysis of variance

Sources of Degrees of  Sum of Hean Variance
variation freedom gquares squares ratio(F)
Replications 2 36.99 18.49 0.29
Varieties 9 3662582  4069.54 63:85" "
Error 18 114738 63.74

Total 29

#% Significant at 1% level
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?ableNVII indicates that the variation with
regard to the number of fruits of individuel plants is highly
significant as indicated by the P.ralio for variﬁﬁiaa.

. Graphical representation to show the variability
of this character is given in fig:-4 L,

6) Percentage of fruit setting.

TABLE.VILIT
Analysis of wvariliance -

Sources of  pegress of  sum of Mean Variance
variation - freedom squares  square ratio(F)
‘Replioations 2 . 115,91 57 o 96 1.24
Varieties - 9 . 9712.96 1079.22  23.02
Error 18 843.38 #6 088

Total 29 . 10672.75

## Significant at 19 level

{ R ' .
The analysis of varilance table shows significant
differsnce between the ten variesties in respect of %ﬁia
character. »

Graphical representation of the varisbility is

given in figé-4'Fg

T)¥eirut of seeds per frult.

The anailveis of variance table given below lndicat




43

that the varieties differ significantly with respect o

weight of seesds per fruilt,

The variation is represented graphically in

fig:-—":} oGa

PABIEIL

Analysis of variance

Sources of Degrecs of Sum of Mean Variance
varistion frecdon squares  SQUAres pagio(F)
Replications 2 0.0470  0.0235  1.61
Varieties 9 10,9465 1.2163 83,31
Error 18 0.2619 0.0146
Total 29 11.2554

#% Zignificant at 1% level

8) Duration of maturity

| TABLE,X

Anelveis of variance
Sources of Degrees of  Sum of Mean Variance
variation fresdom asquares squares ratio(F)
Replications 2 19.41 9,71 1.72

L w®

Error 1. 101.83 5.66
Total | 29 1259.49

#% Significant at 1% level
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From the table X it is seen that the high
value of P-ratio for varieties is lndicative cf\the gignificant
difference‘with reapect to this characier bedtween all the
varieties,

Graphical representation of the variability
is given in fig:-~ 5H

b) Correlation studics

(1)Simple correlation coefficicnts in varisiies.
Co-cfficients of correlation between yield of

fruitssnd seveh other relasted characters worked out for

sach of the ten varieties are presented in table XIe

I% can be seen from the table that there is
highly significant positive correlation between yisld and
two other characters - number of flowers and number fruits

in all the. ten variekies.

The correlation co-efficients between yield

and plent height are significant and positive at 1% level
for 4 varieties, at % per cent level for 2 varietiecs and

not significant for the reamining varieties.
Between yileld and number of branches, the

co~efficients of correlation are significant and positive

at 1 pér cent level for 5 varieties, at 5 per cent level for



Simple corrslation co-ef

TABLE AT
ficients between yicld and seven oiher associated characters
in each of the ten varieties

0.397%

Characters Plant No.of No.of No.of Percenta .
‘ . I ntage of Yeight of Duration of
s helght branches flowers Iirmits fruit setiin sesd] ' s
e £ Seeds per

Varietics fruit maturity
Purple Long 0.466** 0.417%  0.725%%  0.650%* 0,620 04251 ~0.075
Red Long 0.638%%  0,490%%  Q.542%%  (,601%% 0.315 0.210 -0.329
Large Red 0.358%  0.269 0.436%  0.B47%x 0.385+% 0.116 -0,004
Hungarien VWax 0.560%* 0.370% 0.535%%  0.66T** 0.320 0,065 0.259
Iong Chilli 0.150 0.380% 0.402% 0 T76%% 0.382# 0.291 '=0.014
Galifo rnia Yonder O, 21 2 O. 41 5** O. 624*% 0.858*% 0. 41 5% ‘=061 0. 035
Chinese Giant 0.465%%  0,482%%  0.510%% Qe B4Bw* 0.291 0.382 0.314
¥hite I‘l@ng 001 14‘ 0. 203 0. 625** 00729** @o 426* O. 055 Oe 359*
Oshkosh 0.226 0e395% OeT245% 0.312 C.126 =0,209

* Significant at 5% level
** Jipnificant at 14 level

P
]
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3 varieties and not significant for the rest.

witb regard to yield énd prercentage of fruit
setting, one vareity posse89ﬁsignificéﬂt'poaitive correlation
atli ﬁar cent level and for % varieties at 5 per cent level,
The corrslation co-efficient is not significant in the case

of the remaining varieties.

It is observed that correlation co-efficient
between yield and weight of se$és per fruit are not significant
for all the varieties and for one varisty the correlation is

negative and not significant.

The correlation co-efiicicnts betweag yield
and duration of maturity are negative and not significant
for 6 varieties. The rest of varieties havé positive

correlations which 8lso are not significant.

Simpla covrelat_on co~cfficients between yield
and seven other charac%erb are represented graphically in

figuress= 6A to 8 G,

Z)Simnle,correlation co~efficient for a1l the varicties

taken togaﬁher;

Co~efficients of correlation betweon yield

and seven assoclated characters for all the ten varieties

taken together are furnished in table XII.



Fig.ﬁo

Ae

B.

Note

Bardiagrams showing coefficients of corre-
lations for varieties.

Between yield of fruits and plani height.

Detween yileld of fruits and number of

- branches.

Varieties are represented by numbers as
given in table,1
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Pig.T

C.
.

Note

Bardiagrams showing cocfficients of
corrclation for varieties.

Between yleld of fruits and number of
flowers.

Between yield of fruits and number of

fruits.

Variedies are. represented by numbers ag
given in table 1.
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Fig.8

E.

.

G.

Note

Bardiagprans showing coefficients of
correlation for varisties.

Between yield of fruits and percentage
of fruit setting. '

Between yleld of fruits and weight of
geeds per Ifrmit.

Botween yield of fruits and duration of
maturity.

Varieties are represented by numbers asg
given in table.l
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The table below shows that yield is strongly

. asgoclated with four of the characters namely, plant-height,
number of branchas, nugber of flowers and pumber of fruits.
The association of yield and welght of seeds pegazg positive
but not signiflcant. The correlation bctmeeﬁ yield and
percentage of fruit setting is positive and significant at
5 per cent level. Duratioh of maturity is negatiVQly
correlated with yleld, but thﬂ correlation co~efficicnt is
not sivnifieant.

Co=efficients of correlation are represcnbed

graphically in figures= 9A.

PABLE XTI

Co-efficients of ecorrelution beiween yielid and samociated
characterg for all the varietlsas taken tozether

gg: Associations tested gg;ﬁéi&figg?r)OI
1 Yield and plent height . 0. 635+
@ Yield and number of branches 04560%%
3 Yield and number of flowers 0. 658%*
4 Yield and number of fruits 0s846%%
5 Yield and weight of gseeds per fruit 0.268
- 6 Yield and nercentage of frult setbing 04 565%
7

Yield and duration of maturity : =~0.,075

® Significant at 5% level
#% Significant at 1% level




Fig.9. Bardiagrans showing
A. Correlation coefficlents between yleld of frults

and seven other characters assoclated with yield
for the varictles as a whole.

" B. Correlation cosefficicnts betweon the components
interse.

Hotes 712 - Yield and plant height

P13 - . No.of branches
rid - 9y No.of flowers
15 - 9 No.of fruits
Fig. »16 - ,s W4,0f sceds per fruit
7 - ye percentage of fruit setting
»i8 - sy duration of materity

2% - Plant height and No.of branches
24 - ’s ’ No.0f flowers
r25 - 99 . No.0f fruite:
r34 - No,of branches and No.of flowers
r35 - ') Ho.of fruits
r45 - Ho.of flowers and No.of fruits
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- (3) Mutuad correlations between yield of fruits ahd related-
gharacters. - ‘

futual corrclations bétweeﬁayield4df fruits
and the iéﬁr strongly assotliated characferé pamely plant height;
number of branches, number of flowers and numbsr of fruits;
are glven in teble XIIIX.

TARLE JHITT

Mutual correlations between vield and the four
atrongly aspoclated characters

s1. ~Flant  No.of Ko.of  No.of
Ho. . Characters height = branches flowers fruits

Correlation co~efficients(r).

)

Yicld of fruits  0.638%%  0.560%%  0.658*% 0.846%%

1

2 Plant height D.669#% 0.460%% Q,4355%%*
3 Number of branches 0 0.504%%  0,405%%
4  Wumber of flowers : o 0. 501 %%

% Sigrificant at 1% level.

- The eoefficients’ox corgélatiaﬁ in all the
cases arc found to be positive and significent. Plant helght
and number of branches possens a”strdng assoeiationsfoliowed
by %he carrelatinh bebtweesn ﬂumbeé,nf branches and mumber of

filowaers.

Mutual correlation co-efficierite are represented
graphically in £igs=9.8. ‘




(4) Partiald corrclations

By the study of simple correlatioh alone,
it is not pdssible.tO‘estimate the absolute correlation
between any two characters because a character is influenced
by the simultancous variation of more than one character.

Such sttuations necessitate the study of partial correlations.

In the present investigation, partlal correlation co-efficients

were calculated for the following characters.

Yield of fruits RPN (1)
Plant height .us (2)
Number of branches... (3)
Number of flowers ... (4)
Number of fruits ... (5)

The associations tested will be referred ‘o
hereafter by numerical fipgures as shown above, aguinst each

character.

1) Yield of fruits and plant height.

The partial correlations betwesen yield of
fruits and plant height eliminating the effeéts of number of

branches(r12.3), number of flowers(r12.4) and number of

fruite(r12.5) singly and in combination namely, r12.4,r12.45
and r12.345 are presented in table - VIV,
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It can be seen from the btable(teble~XIV)

that partial correlation co-elfficlents for all the associations
are positive and significant at 1 per cent level, Correiation
of these two characters climinating the other three variadbles
namely anumber branches, number of flowers and mnumber 6f

frults 1ls significant at 1 per cent level which indicatesthat

~ the effect of eliminated variables is not appreciable. In

the same way the data as a whole indicate that the effect of
the eliminated variables is not appreciable to render the
absolute correlation between yield and plant height non-
significant. The elimination of the effects‘of variables
3 and 5 (number of branches and number of fruits) have inercased
the sirength of the association. Fllminating the effects of
the variables B and 4 (number of br9nches and number of flowers)
is found to wesken the relationship. This night suggest the
compav tively greater influence which these variables have on

the relationship between yleld and plant height.

; TADLB XTIV ‘
Partial correlation between yield of fruits and plant height
Sle Character Degrees of Gorrelation -
No. association freedom ‘ co~efficient(r)
1 r12 298 0.638%*
2 r12.3 297 0.531%%
3 r12.4 297 : 0e497%*
3 r12.5 297 | 0.564%#
5 212,34 296 0e474%%
6 r12.%5 296 0.896%#
T r12.45 296 0.613%%
8 r124345 295 0,678

##Significant at 1% level
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(11)Yield of fruits and number of branches

TARLE.XV

Partisl correlatlon between yileld of lrultq and number
of branches

S1. Character B Degress of Correlation

Fo. - association freedom ~ co-gfficient(e)
1 r13 298 . 0.560%%

2 r13.2 297 04384%%

3 3.4 297 0e355%%
4 3.5 297 0.304%%

5 r13.24 296 0,254 %%

6 £13.25 296 0.346%*

7 r13.45 296 0.326%*

8

r13.245 295 0.781%%

## Slgnificant at 1% level

{ partisl correlation co~efficients between yleld of
fruite and number of branéhes, keepling constant the other
three variables singly and in combinations(ri3.2,r13.4,r13.5,
r13.24,r13.25,r13.45 and r13.245) are presented in table-
XV '

The tabie indicates that tne vélues of correlations

for all aesoeiatlons are poaitive and si ignificant at 1 per cent

level, HOW&VQr, the different eliminates influ@nce differently'




the relationship hetwesn the two tested characters. The
elimination of the effects of variables 2,4 and S(Plant

height, number of flowers and number of fruits respectively)
hag resulted in an incresse in the-strength of the association
betweén the two characters. By eliminatlng the variableg 2
and 4(plant height and number of flowers) the value of '§ .
correlation between the tested characters has decreased F
considefably; In general the elimination of three variables
in combination has strengthened the ‘correlation between

yield of fruits and number of branches eonemderably._

ii1) Yield of fruits and number of flowerss

Pé:%iél cbrﬁelaﬁiohs'between yield énd,number
of flowers givingfallowance for the effect ofvthrée other
variables singly as wgil_aa jointly(r14.2, r14.3, r14.5,r14.23,
- r14.25,r14.35 and r14.235) are presénted in tabie XVI.

The data shown in table XVI indicate that the
elimination of threc variables singly as well as combined,
hams not increased the strength of the associatioh be%wéeh yield
and number of flowers. This might be duc to the effects. of
the eliminated eharactére though not very high, on the
sasociation of the two characters., However, elimination of
the varisble 5 alone(number of fruits) has affected adversely
on the étrengfh'of the agsociatilon.: Thé simultaneous

elimination of variables 243 and 5(plant height, number of




" branches and number of fruits)'has given a negative result
and is highly signifilcant. This is indicatlve of the

strongest influence of the eliminated variables upon the

realtionship of the vested characters,

TABLE.XVI
Partial correlations between yleld and number of flowers

51, Chracter Degrees of Correlation
No. association freedomn co-efficient(r)
1 ri4 | 208 | 0.658%%

2 r14.2 297 0.493%%

3 r14.3 297 0,501 #%

4 ri14.5 297 0.235%%

5 r14.23 296 0o 411%%

6 r14.25 296 04519%

T 214.35 2096 : 0a453%%

8

r14,4235 295 ~0,521%%

#% Significant at 1% level

iv) Yield of fruiis and number of fruiis

Partial correlations between yield of frults
and aumber offruits, keeping constant the other three
variables singly as well as jointly(r15.2mr15x3,r15.4,r15¢23,
r15.24,r15.34 and r15.234) are furnished in table XVIIZ.
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TARLY . XVII | |
Partial correlations between yield of fruits and
‘ ~number of fruite :
;1‘ ' Chracter Degrees of Gorrelation
Qe ~  assoeclation freedom - co-efficicnt(r)
15 208 . O.846%*
2 1542 297 0.818%%
3 r15.3 297 0,792 ¥
4 r15.4 297 0. 724
5 r15.23 296 O.272%%
6 r15.24 296 0.896%*
7 r15.34 296 0, T99%
3

r15.234 295 ~0.040,

** Signifieant at 1% level

The tabie_above revesls that the partiall
eorrelation of yield of fruite andlnumbeé of fruity,
elimiﬁating the other three variables le. plant height, number
of brapnches, and nunber of flowers have not wenkened the
relaﬁionshiplof this tested assoeia%icnq~ However, ﬁhé
elimination of the variables 2 and 3 (plant height and
number of branches) has decreased the values of correlation
considerably which 1s suggestive of the appreciable amount
of influence these variables have got uponbﬁne streagth o%

the associations The joint elimination of three variables,



2,3 and 4(plant height, rumber of branches and number of

flowers) has weakened the relationship %o an appreciable

extent, as indicated by *ha a&gat;ve value of the agsociation.

@his reveals the strength of influence ol th&se cleminated

v&riables in the relationship of the two chafacters.

v)Y¥ield of fruits and any one of the components,keeping

constant the other variables simultancously. -

$%

‘he co=egfficients of partial correloetion
between yield of fruits and apny one of the components, keeping

congbant all oﬁher characters jointly at a time, are presented
in table XVIIT.

TADLE XVIIT

Partial correlation between yield of ;rﬁits and any
one of faur components, keeping consiant the remaining

factora at a time

S1. . Charscter Degrees of Comefficients of
No. association frecdom correlation(r)

1 r12.345 295 0.678%+

2 £13.245 205 0.781%*

3 r144235 C o295 0.521%%

4 £15.234 295 ~0.040

~e

## Significant at 1% level



The table sﬁawg that partial correlatiun
co~efficienis batween rield of frulis an& any one of ‘the fuur
eamyonenta namaly, plant helpght, nunher'af branohes, nunber
of flowers and sumber of fruite, kaaping:tha remaining
variahieﬁ congtant are nignificant and posisive in fﬁree
canes(r12,345, r12.245, and r14.245) and the other(r15.234)
is;ibgﬁd fa\h&-ﬁﬁgaﬁive, but nod ﬁigﬁificaﬁtg With regard o
- the f@rmér-%hr@a cases absolute correlations érelfeunﬂ to be
‘high, that is, between yi#dd of fruiis end plant height,
L‘ﬁé%weeﬁ yield of fru&%ﬂtanﬁ nunbey af,braﬁchéﬁ and between
yidld of fruits and nunber of flowers. On the basis of the
atrength of abaoluﬁa'correlmtian exinting hetﬁa@n yield and
itn eampanénts,-taa characters can be rankeé‘as followa.
i. Hunbar nf branchene
2. Plant heigghﬁ -
3. Busber Gf flowéra
“4. Number of fruits.

5) Multiple éarsalaﬁiaﬁ

. Multiple corpelations betwess Jield of fruits
and its campanents charvacters panaly, pland height.number‘of»
brenches number of flowers and number of frults, uamguted in
sll combinations are presan%eﬁ in *uble XI¥.

@hevaaneffieiﬁnﬁm of miltiple correlation
are high and sigiificant at 1% level as seen from the table
below, indicating that the varlous components in comblination
contribute appreciably towards the yleld of fruits.
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PABLE.XIX

Multiple correlation bhetween yield'of“fruiﬁs,plant
helght,number of branches, number of flowers and
number of fruilis

8l. : o " '

Yo. Particulars Degrees of -  Co-efficient of
| ' freedon correlation{r0

1 RL23 297 0.702%%

2 R1.234 296 T 0.759%x

3 R1.2345 295 Qe TO1%%

#% Zignificant at 1% level

B DISCRIMINANY TNCTION

i)Genetic components of varianees and co-variancesof

characters

The pﬁenotypic, genotyplc‘and error variances for
the five characters namely, yield of fruits, plant height,
mumber of branches, number of flowers and number of fruits,
used for the formulation of the discriminant function were
computed and are presented in Tables XX,XXI and XXII,

Pable XX indicates, wide range of phenotypie
variability in the five characters. The re;atiVe amount of
heritable{genotypic) and non—heritable(er:or)'components
of the variability suggest fhat the genetic component of

variabllity is falrly large in all the characters.



\ TABLESXX -
Estimate of phenotypic variances and co-varisnces for the different

characters(components of variances in parenthesis)

Yield of Plant Number of Nunber of Numb £
Characters fruits height branches flowers fruiig °
Yield of fruits (20763.34) 25429,53 =-8697.00 38041.99 | ~3401.13
Plant height o (464.70) 2280.28 1426.34 1354.55
Number of braanches © (13441.06) 8428.32 3782, 17
Number of flowers - (7590.94) 4651.60

Number of fruits - {4069.54)
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TABLE XX1

- Bstimate of genotypic variances and co-variances for the different
churacterg(aomponents of variances in parenthesis)

| Yield of Plant Humber of ﬁumber of Mumber of

Characters fruits height branches flowers fruits
Yield of fruits (57319.88) - 38T75.7T6 1058, 30 60813.54 -1?96.44
Plant height ' (447.45)  2243.85 1355.59 1912.02
Fumber of branches ' CBé48.75) T799%4.87 876.64
Number of flowers (7383.30) ‘4961.60
Number of fruits ‘ -(40C5.80)

Ut
o



TABLEXXII
Patimate of error variapces and co-variances for the different
, cheracters(conponents of variances in parﬁghesis)

. Yield of Plant ~ Number of Number of Number of .
Characters fruits nelght branches flowers ‘fruits
Yield of fruits (3413.46) -13346.23 ~9755.30 ~22771.55 = =1296.44
Plant height | (310.44) - - 37.43 i 17.'15 - 55747
Number of branches ' - (192.31)  433.45 2906.13
Number of flowers | (207.64) - 250.00
Fumber of fruits - - (63.74)

69
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1i)Selection indices

The construction of selection indices for |

gselection for yield of fruits was made by adopting the
discriminant function teehnique. The characters included

in the discriminant function are the following.

1, Yield of fruits ... (x1)
0, Height of plants ...  (X2)
3, Number of branchesSe.. (X3)

4, Number of flbwers see (X4)
5. Number of fruits ee.e (X5)

Thirty one diseriminént functions were

formulated in the form

% = Bq X1 + b2 X2eeeeses bn Xn, where bq'S
and x1's represent the weights and the individual phenotypiec
value respectively for the first character, are listed in
table XXII along with the expected genetic advance in yield
of fruits from the use'of-différent indices and their -
relative efficiency cqmputed_by putting the efficiency of

selecfion for yield alone as 100
It is seen.fromvthe table that all the selectiol

indices constructed, combining the best components of yield,

hamely, plant height, number of branches, number of flowers



| PADLB. XXLLL
Discriminant function, expected genetic advance in yleld of fruits and
relative efficiency from the use of different selection

indicés

*  Selection index , Diserininant function . Genetic. Relative

. Co advance efficiency
1 7 = 0.8341 x1 . . - 120.194 100.000
x1,x2 % = 049%716 X1 + 0.3048 =2 o C131.594 - 101.176
x1,x%3 %2 = 0.,8506 x1 + 0.0393 x3 ‘ 124,956 101,039
x1,%4 % = 0.5051 x1 4+ 0.4683 x4 ) 233,557 101,943
x14%x5 7 ==1.0934 x1 + 1.1768 x5 L , © 45,236 - 100.376
x1,%x2,%3 Z = 1.,2020 x1 + 0,5816 x2 + 1.7818 %3 1 249.453 102,076
X1 9%2,%x4 Z2 = 1.3160 %1 + 0.4122 %2 + 0.1146 x4 T 213.628  101.778
x1,%2,%5 Z = 0.5064 x1 + 0.7096 x2 + 0.1178 x5 - " 121375 ¢ 101,009
31 323914 2 = 004255 x1 + 002583 X3 + 005949 xh 205.272 : 1010707
x1,%3,x5 72 = 1.4384 x1 + 0.1619 x3 4+ 0.908B7 x5 - 154,644 - 101.283
X1 ,x4,x5 Z2 = 1.5809 21 + 0.5757 x4 + 0.6252 x5 ) T 248,155 - 102,065
x1,x2,x3,%4 2= 1.107% 21 + 0.9112 22 - 0.4375 x3 +0.0148 x4 7 2344477 0 101,950
1 ,x2,x3,%x5 2 = 07129 %1 + 0,0353 %2 + 0.5920 x4 +0.8258 x5 + 19%,589 . 101.510
%1 ,%X2,%X35,%5 2 = 1.0474 21 + 1.3871 %2 + 0.3971 x5 +0.7583 x5 - 268.687 . 102,237
X1,23,%4,x5 = Z = 1.7790 x1 + 0.8610 23 + 0.2364 x4 +0,3192 %5 141,589 - 101.178
X1 9X2yX39%X4,X5 2 ==0.8T743 x1 ~:0.,%3205 22 < 0.3236 x3 =0.5850 x4 + C.4277 x5 181.859 101.51%

)
P
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Table XXXIIT.contde. .

7.
18.
19.
20.
2%.

22

23,
24.

25,
26.
27.
28,

29,
30..

a31.fX2’33934,XSZ

x4
x5

x2
%3
x2,X3%
"32934
X2 4x5
X39%4
33,35
X4 4x%5
 X2,%3,%4

X2,%3,%5
EQ;X4QXB
33934’35

IR N

Dn S S S S B

]

0.9726 x4
0.9843 x5

= (0.,0629 x2
= ﬂo9357 X?

Bonow onu ony

BN

]

0.2131 x2
0.4007 %2

-0.2893 x2

05120 x3
0.3830. %3

“0.1675'z4
1.2146 %2
"1.0%17 %2
0.5715 x2
r0'.5893 x3

0.4356 x2

L R A I

0.7979 x3
14131 xa

71,9900 x5
02327 x4
0.3818 =5
0.4119 x5

,0.3957 x3 + 0,1300

0.7698 X3 + 0.3351
'0.7396 x4 + 0.5076
.005362.X4 -q0.3004

0u4494 X3 f"001959

x4

x5

x5

x5

87.563
62.791

- 20,756

114,325

95.433
318.5T1

11T.466
- 121.211

29,301
98.245

221.658

200.956

257.837
66.375

%4 400253 w596, 504

100.727
100,522

100.172

100,951

100.793
102.651

100,993
101.083

100.244
100.817
101,844
101,672

102.146
100543

101.461




and nunber of fruite in different anmbinatinns with yield

glve ‘8lightly increased efficiency over selection for
yield of fmits alone. Gonsiderable increasa in efficiency

was noticed when mmber of flowers alone and plant height
and num'ber of branches in combination were included in the

index along with yicld of fruitss

EaEmpmEscronones’
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© DISCUSSION

_Xiei& is a—aomplax ehéraétex‘rasuiting from the
Aactioh of a pblyéenic sys%e@,_influence& by environmental
~ factors ocourring at the different stages of growth of =
a plént, Henée selection for yiéid, based on the
" phenotype alone may hot always be efficlent. So to make.

selection efficient,genotypic values are-vélied up6n;

Measurea of correlation are important to the erop

breedar as they serve ag an aid in determining the
relationship between characters. These correlational

properties are best utiliaed fof selecting of plahts by
formulating sﬁitable selection indices, combiniugAtwu or
more characiers associated with yi&ld, in such a way that
the phenotypic value of tbe character is highly correlated -
with the genotypiq value, This is achieved by making

uses of the concept of diseriminant function.

The preseﬁt invéstigatiﬁﬁ wae underﬁakén té )
formilate suitable selection indices for yield in capsicum
by the utilization of direat‘functien involving some of
- the elosely associated components notige&ﬁ'iSame'impbrtént
points of interest arising from the kesults presented in

" the foregoing sectiqn aresdiscussed below,



1. INTER VARIRTAL VARTABILITY OR IHE DIFFERENT CHARACTHRS

The mean values of yield of fruits and seven
other associated characters studied, vizs plant height,
number of branches, number of flowsrs, number of fruits,
percentage of fruit séﬁﬁing, welght of seeds per frait
and duratlon of maturity showed marked veriation in all

the bten varieties.(Table.II).

A general indication from the data is that the
varieties which combine high mean valuss for plant height,'
number of branche@, number of flowers and number of fruits
are found o be high yielders in varietiesrwith comparatively
small sized fruitm.(Varieties,Purple long, Red long, end
Red Chilli). OF the remaining varleties eventhough the mean
values for the above characters are less, the mean yield

is high because of the large nize of fruits.(varictics -

Hungarian Wax, California Wonder, CGhine ﬁe Giant and vhite

Ilﬂﬂg) .
Phe analysis of variance worked out for the

different characters(fable ITI to X) has made evident

that the variatles exhibited wide range of variability with

respeet to all the eight characters analysed.

The response of selection for a character

depends on the extent of variability avéilable in that



particular character; the greater the variability, the

mofe is the response to selection.(Mather 1955). According
to Hayes gt 2l., veriability has a direct hold on the

“ eafrel&tian between two related variables as the correlation
coefficient is a measure of the total variation accounted
for by the variables. Thus the high values of correlation
fgr'ﬁha different characters show thelr advantageous uss

in the selection for yield., .

2. GORRELATIONS OF YIELD OF FRUITS AND SOME OF ITS
COMPONEN'T CIARACTERS

Yield of fruits and plant height have showed
sigﬁifiban% pogltive vaiues of coreclation coefficients in
six'varieﬁieég. The ‘correlation in the remaining varieties
was pbsiﬁiﬁéland of a low magnituae(table,XI). Eeg&rdiﬁg
combined cbrrelaticn, taking‘all‘the varicties together,
the correlation éoefficient was positive and highly
gsignificant(tableXII). 'Thié'migut be due to the closer
agsocliation of the tested characters in the varistiesl,2,4
and 8, |

| Elimination of the influence of the three
variables namely, number of bragéhes,(number of flowers and
number»bf'fruita in combination did not decrease the value
of absolute correlation betwéen yield and plant heighto

This is indicative of the low amount of influence, that
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thes& elimlnatad variables have, on the aeaaciation of

the two characters. Elimination of the effect of,variables
3 and 5(nunber of branches and number of fruits) increased
the strength of association between yield and plant height
considerably,(?able XIV)\ |

| Similar findings were recorded inlvarioua
| “other eropa. Chandramohan and Ponnaiya(1961) showed
vgriationlof correiation‘among varieties with respect to yield
and plant.héight in rice. Wbrking in the same erop Ramiah(1953)
and Ghose gﬁ'g;@(1956) reported only fecble aoirelation between
these characters, while, Ganghli and Sen(1941) and
Chandramohan(1964) recorded positive Bignif icant correlation
between yield and plant height. Positive correlations
betwsen the two characters were recorded by other workers,
Love(1912) and Hayes gt al.(1925) in wheat, Kottur and
Chavan(1928) and Khole1951) in sorghum, Jenkins(1924) in
corn, Knmar and Renge' Reo(4949) and Sikka and Gunta(1949)'
in sesamum.’ '

Yield of fruits and number of branches
showed moderatelyvhigh correlation values in all the
varieties studied(mabla XI).. When all khe varietieces were
taken together the correlation coefficient was high and
positive.“wable XII){ The uniform high values of

correlation at-the varietal level and when all the varicties




were treated as a whole, presumably indicate the genstic
basis of this association. 4 gimilar result has already

been put forward by Kéﬂharnath‘gg‘gl.(1960) in their

experiments with linseced.

Blimination of the eéffect of other three
variablés namely, plant height, pumber of flowers and
number of fruits did not affect in any direction the strength
of the relationship of these two characters(Table.XV). This |
clearly revealed thet the eliminated variables did not exert
any appreciable amount of influence on ﬁhe'relatiamship of
these two cheracters. However, the exelusisn of‘the |
components, plant height and number of flowmra in combination
‘haa reduced the value of partial correlation coaffi§ient.
But it did not affect the strength of the aassoclation to

such an extent as to render the correlation nonsignificant.

Significant correlations between yleld and
nusiber of branches has been reported in éther crops by

Deshpande and Malik(1937) in linssed, Shih(1949) in soybean,
Kumar and Renga Rao(1941) and Sikka and Gupta(1949) in
glngelly and Stroman(1949) in cotton. |

Of the eight characters analysed,\numbei of

flowers and number of fruits sppeared t0 be the most intimately
csorrelated characters with yield of fruits(fable.XI). The

correlation coeffcients in both cases wers high and positive



invarisbly iz sll the varieties whicki:. might be due to the
strong genetic basis of the relationship of these two

characters towards yield.

Highly‘significant vélues of correlation were
obtained when a8ll the vafie%ies were treated as a whole
(Table.XII) in the case of the relationship between yield and
number of flowers, Thils is suggesﬁiﬁe of the greater intenslty
of rela?ionship bsiween these characters.

Partial correlation betwsen yield and number

\

of flcwefs, eliminating the effects of three variables nanmely,
plant height, number of branches and number of fruits was
negative(Table.XVI). This is indicative of the appreciable

desrec of influence these sleminated characters have gdt in

the intérrelationship of the tested characters,

With regard to yield and nunber of frults when

all the varieties, were taken together sc as to get the

combined correlation coefficient, the value was positive and
highly slgnificant. | |
Elimination of the effects of plant height,
number of branches and number of flowers in cqmbination,
resulted in a negative value of correlation coefficient.
Thig is suggestive of the remarkable amount of influence,
these eliminated variables have got on the relatione@ip“of

the two characters. However, the elimination of the effect



of the variables 2 and 3 (Plant.héight and number of branches)
 decroased thevvaiue of correlation coefficient éonsiderably
(Table XVII), which suggests the appreciable amount of
Lnfluenca these charackers have got upon the htensity

of relationship between yield and number of fru&ts.' Similar
association was reported by Weatherspoon and Went%§3934),
Shlgh(1937), Waddle(1954), Johnson &t al.(1955) and
Brim_gﬁlgi.(1959) in soybean,bing(1954) and Mishra(1958)in
groundnut, Kedharnath gt gl.(1960)'in linsesd, Kumar and
Ranga.ﬁao(1941) nnd Sikka,and Gupta(1949) in gingelly.

. The correlation of yisld with percentage of
freit setting and weight of seed per frulé was found %o bs
fecble when compared to those with other componsnts studied./

(Table.XI). Gorrelation of percentage of frult setting

with yield was gignificant in gix varietico and in the rest,
the value ten&ed:to be of a low magnitude.‘ In the case of
the cambinea sstinate of correlation also the result was
not wuch é&fféren%, giving a value which was significant

at 5 per cent level,

Among the components evalusted, welght of
seeds per frult possessed no appreciable association with
vield of fruits. In one vaiieﬁy the correlation was found
to be negative. The low valuss of corpelation fluctuating
in both positive‘and negative diractidns is suggestive of

the feeble relationship of dhis character with yield.
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Further the combined estimate of correlation gave the

/

lowest positive value among all the characters séﬁdigd.

In general, yield and weight of seeds per fruilt did not
éppear to be atranglyueorrelaté&.' Similar in consistant
relationship betweén yield and weight of seeds has been
.reperted by Kedharnath et al.(1960) in linseed. ﬁbwever,
strong aeqociation betwean yield and seed weight has |
been recorded in other crops; by Wbodworth(1932) Shih(1947)
and Wadale(1954) in soybean and Deenpande and Malik(1937)
and Batechal1959) in linseed.:

‘:Betweenxyield of fruits and duration of
- maturity, the different varicties showed no.eonsigtaht
agsoclation. In most c¢ases the‘coefficient of correlatibn
was Iow and ten&ed towards negative direction., In one variety.
the correlatlon coefficient was found o be poaltive and
signlficant(mable.XI). In all other varicties the values
were 16&-in.magni%ude-and fluctuated in positive end
negafi?e'direétions. In the case of the combined estimate
of correlatlon also, the coefficient of correlation was found
to be very low and nega%ive(Table.XIII).

Such a relationship between yielad of fruits
and duration of maturity is not in eonformity with the

 results of Webber(1952), Hanway(1956) in soybean, who recorded
high and positive correlation between yield and number of days

from flowering to the first maturity of podsﬁ




INTERRELANTONSHIP BRTVREN THE YIEI.}‘)' com?om;ms

Table XIII reveals the features of

interrelatlonship between the four contrlbutory facuors of

Ayield, which showad relatively stronger aaﬁociation with
yield viz. plant height, number of branches, number of
flowers, number of fruits. Plant height possessed an

. apparent correlation with humber of branehes, nunber of
flowers and number of fruita per’ plant. _Simllarly‘mutual
‘correlatlpp:of number of branches with puﬁber of flowers

énd number 6f'fruits also éﬁe higﬁly significant., The
components of yield, number of flowers and number of fruits
also showed & high degree of association. This is suggestive
of the usefulness of these charagtefs-for_the formulafion of
a multiple selection cpiterion for yield of fruits.

, Significant and positive values of multiple
_ correlation between yield and all the four components of

yield might be a further clive to the high magnitude of
contribution of these characters towards yield.(Table XIX).
and their useful application in selection ihdices.

DISCRIMINANT FUNCTION AND SELECTION INDICES

The congtruction of sﬁitéb1e se1ection
indices for yield was based on the discriminaﬂt function

technique. The: foregoing diascussion of the results suggests

that the characters, number of branches, plant height, number
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of flowersvaﬁd number of fruits are stroﬁgly.gssocigted
with yield in the order given and hence they serve as
important indicators of yield¢

. Panse(1940) stressed the importance of

heritable variability and genetic analysis of characters

for selection_effiqiency@' The genotypic and error componeﬁts
of variahcés and covariances of weight of fruits(¥ield)
as well as those of other characters showed that heritable
portion of varlabllity was largest in the case of weight
of frultn(yleld) and decreased for the other characters in
the order of pumber of.bréhches, munber of flowers,and
plant height. Tow values of heritability was also raporoed
by Burton(1951) in pearl millet, Johnson gt al. (1955)

in SOJbean:and Vishnu Swarup and Chaugale(1962) in 3owar.

The compdnents,lnamely, plant heighf, number
of branches, number of flowers and number of frﬁits together

with yield 01 frults were used in the formulation of selection

1ndlces indiv1dua11y and in combination using the discrimlnant

function tcchnlque- as the basis,

All the selection indices constructed, gave

- ¢lther the same or slightly increased efilclency than that

obtained from selectlon for yield of fruits alone. It was

also indlcatedzthat selectlon,based on any individual
camponentﬁ'd@d notvgive’a better geanic advance than that

obtained from straight selection for yield.




When nlano height and number of flowers, the two
strongly associa@eé characters to yield were ineluded in the Y

selection inﬁex, xhe efficienuy inareased as oampared to that

in which thene two characters were not 1nc1uded ie. even
without the inclusion of yiesld of fruits 1n the index, the above
‘correlatian of Variahlea gav@ the meximum efficiency. Howavax,
when!numbgr of branches also wes included along thh,numbef of

flowers, the-eifieiency.decraased.csnsiderably.

Haaa1(1943) etated that aeleetxoﬁ based on a suitabl
index ig morse efficient than 1nditidua1 gelection for the various
charactors, Accor&ing to Goulden(1959) the. discriminant funetian.
formila glves an indzeatlon of the concentraﬁion of the desired

genen in the plants or in the lines selecteﬂ.

Panse(1957) exbreased thé view that an index based
on yleld alone as a men 18ure of networth can seldonm be mede more

efficient by including the direct components of yield,vgp that
the Gsge of certalin other associ&ted characters, becbme necessary.
Pangse and Kargaonkar(1949) 1n cotton, Abrabam et ai.(1954)

in rice, Sikka' and Jain(1958) in wheat and Vishﬁuswarun anﬁ
Chnugala(1962) in Jowar, corroborate this view pointe On the

other hand, Simlota(1947) in wheat, Manning(1955) and
Fryxell(1956) in cotton, Johdson gt 21.(1955) in soybean and
Sankar et ale (1963)pearl millat, vonptructaﬁ certain indicee

based on yisld and its direct eomponents %0 be quite usefunl
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in selecting for high ylelding varieties. The present
atudy also is in accordance with the latter contention.
There are several pnsgiblé factors which could have been
reaponsible for such a.disagreament ambng thelr results

such aé, design and layout of the expeiiment choice of

the material and the criteria for the assignment of dconomic
weights. Trom this investigétion the following conclusions

can be made,

1. Yield in capsicum is strongly as%aolated
with plant height, number of branches. number. of flowers

and nunber of fruits,

2. Selection indices using the suitable combination

of the above componsnts, particularly plant helght and number
of flowers per plant showed higher efficiency over direct

selection of yield.

bbb bbb
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 Ten divargent varieties of capaicum weres’ grown L

'in a randomised block design with three replications, with
- & view: to gtudy the asaociation between yield of fruiils and .
- some csntribu orycharaezers of yield, and to furtheré

formulat@ a sultable selection index for yiela, by means of

the discriminant function technique.

The eomponénts'of yicld considered in the stu&y
FWere, plant helghﬁ, number of branches, pumber af flowersy
numher of fruits, waight of aeeﬁs per fruit, percentage
of frumt setting and auration af maturity of fruit. The ,L'.
- gnalysis of variance indicatad that the varieties differ@d
, sigﬂirieant;y.amcpg themselves ‘with r&spect t0 these
characters. |
Goefficients of simple correlation were worked

out between and all ﬁhe seven component eharaeters for the

ten varletias, treated qingly ag well as cambined.

Parfiel and mu1t1§1é §orre1ations between yiéld.
and 1¢s four important sontributory factors nanely plant |
_height, purber of branches, number of flowers, and number of |
fruits per plant and also total correlations between these

four components interse were calculated,




Discrinlnant fuﬁ;tion technique was adopted for
the construction of thirty one @elactmon xndices for the
gselechlon for giegld of fruits using all the possible ccmbinatlons
of characters such as yileld of fruits and plant height, number
of bxaﬁchas,‘number of flowers and number of fruits, which

. showsd relatively more intimate association with yieldo

. salient vesults emanating from the studies are
sunmariseds-

1+ Simple oorielation between yield and only four
of the components; ViZ., plant height, pumber of branches,
pumber of flowers and number of frults, shdwed pogitive and

nighly significant values, both at the varietal level and

when the varieties were considered together. Fumber of

 fruits phowed ths strongest asaoclation with yield follawed

in the order by number of flowers, plant helght and nunber

of branchese.

2. Mutuel correlations among the above four
componente showed highly gignificant values of correlation
eosfficients nanmely plent height end pumber of brenches and

punber of floweras and ﬁumbervof.fruits,v Between plant height

and number of branches, the correlation was apparchtly very

‘nigh‘and posgitive.
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3e Absolute eorrelation cocfficlents betwesn yield

of fruits and any one of the above mentioned four components,
after eliminating the 1ﬁf1uence of the other three variables,
wers highly sxgnificant and nosztlve. HBased on absolute

eorrelafion, nunber of branchba %hnwed the strongesﬁ xéiationahip
with yleld f011owed by plamt height. number of flowers and

number of fruits%

4.  Multiple currelatiéns shcwed that these
components 30Lnt1v contributed towards yield in appreciable

Neasure. , _
5; ?artltmoning of the variability of ylbld and

four of its strbngly aas oeiated eompon&nt charscters mamely
plant helght, numbsr of br&nche@, uumber of flowers and.number
of fruits per plant, into 1ts haritable(ganotypxc) and non-
herituhle(error) portiona indicated that the hermtablg portion
of the varlability was the largest with yespec% 40 yield of
fruits, followsd in the order by, pumber of brenches, number

of flowers, humbar of fruits and plant height.

6o  Among the thirty one selection indlees

cqnatructed combining ymeld of pods and the four above
mentioncd components, the one based on helght of plants and

number of flowers was found %o be most advanbageous.




| In generel it is clear from the studies
that plant height and pumber of flowers per plant are the
mosts pobtent comyénenﬁs'uf yvield in capsicun and thats
these sesily determinable yield componenis, in aguitoble
gombination can farm & valuable index for selection for

yicld in capsicum.

bbb bbbt
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