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INIRCDUCTION

Pulses are important os a major source of
protain in the vegotarion dioet o:r_ the people and also
as fodder to catils. They aloo restore fortility of
the soil through fixation of niirogen by roct nodules.
Realising the manifold importance of pulses, graat
atpenyion 1s now being fooussed to inorease thelr

production in the country through various moens,

In general, pulsca cre gongsiderad to be uncertain
orops., Dut oowpsa, a prominent\mam'oar of the genus Vimna,
ouihg ts appreaisble amougt of hardingas end adapiability,
stands out from this group 29 an exception, I% doca woll
over & wilde range of goils including aoid olays and 1o
oépable of withetaniing heavy raine or even prolongad
drought. Among the threc widely culilvated spsoien of
this taxon, viz., common couwpes; asparagus bean and
catjang bsan, Vigne unmionieta L. (conmon cowpea) 1o
charastoriged by subreniform to sub=globose seeds and
seuipendent, medium olged podsy bDeat suited both for
vegetable as well ag for grain purpones,

Eorala, with its widely vorying solls and hsavy
rainfall, has not-heen favourable for most of the pulsas,
Nonetheloss, cownea dus to 1ts cdaplebility and case of
onltivation, has turned up 8s a cholse oaztch orop in thig



part, In India pulses are cultivated over an area of

22,8 milijon heotares and yield sbout 12,17 metric tonnss
of grain, 48 such the grsat popsibillties of this crop
in.ﬁhrala nead no cemphasis. However, the average yisld

of pulsea is coming only 340 kg por heotare in Kerola which
is rather poer and 1is the lowest among the Indign States.
With ths -inoreasing coot of almost oll the agrisultursl
inputs, this group of erop pleats oalls for highly inten-
sifiad researchi&tﬁract more farmoys to the cultlvation

0f thase ¢crops.

Aotive extension or popularisation programma oF
any orop presupposcs edoquate Information on the varletles
to ba recommended ond on the agrononic pragtioces to be
adopted under differsnt agro=clinatlc conditions. In
sowpan, these informations are lecking beeauss of the
faot that very little breeding or agrononic research
has been carried out, partlculzrly in our State.

Primary aim of & plant breader 1s to improva
yield and quality by evolvingﬂmuparior varieties,
Seleation of superior varieties will be effestive only
vhen genotic varliability exzisto in the material ohosen
for improvemant, The observed variability for a chorogter
is the produot of intersotion of hersditery sffeetis of




the conoernod genes and the influence of micro and naoro

arvironzonis,.

In any orop Amprovemont programe, seareh for
variability aveilable in the gornplesn ia the preliminary
step. Seleotion of genotypso showing high heritability
for the dasirable charagters that contribute to yisld
19 & prevogquisite in the dovelopnmout of new varietises
with increased yisld potentimlity. However, yisld by
itaelf is & very somplox character couditionzd by munerous
gensbical fentors interaoting with environasnt, 1It, there-
fore, bescomes Aifficult to ovaluate or selset for this
charagter directly., Guch situstion diclates the breeder
to amploy more indirgot methods asg dstermination of the
asaeuiatioﬁ existing betweon yield and other less varia-
ble plant choracters which would serve as simple guldes
for gpotting out high yielders. The existence of aszcola-
tion 1l usuplly detarmined by ctudyling the eorrelsilons
oxioting Betwasn the different characters end yleld.
Further, 4% will be more helpful in the seleotion o heve
an undaratznding on the aggsocietion batween yleld and its
conponants and the relative influcnne of each eomponent

on yield.

Coupse hag heen chogen for the present atudy,

beeaunss of ite high edaptabllity and imporience as pulas




erop grovn in our Stete. Informaiions on the source of
variability for various fastors eoniributing to yisld

ore inaﬁeqﬁata in cowpsa end hence 1t 1o necocasary to

evaluate the available germplesy in this regard. Wlth

this view in mind, the present investigations were uader-

token with the folloving objectivesn.

a)

)

e)

d)

e)

To study the genetio varlabiliiy in the exprog-
slon of econonie charasters In eelestaed culbivars
of cowpza,

To estimate the genniyple and phenotyplo corrala~
tion coceffloients for seleoted charagieora between
themselves and between yleld,

To aseperate the correlaiion coeificlent into
direst end indireot oifoot through the Path
Coeffioient Analygis im order to get sows idea
of the casual system of the frotors contrlbuting
t0 yleld,

To estimate tho heribablility and gonetic advance
for the different characters,

Io evolve a selestion index for isolating
supericr genotypes from among thosge tesiel,
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RBEVIEW OF LITEBATURE

Cowpen is an important orop extensivoly grown
in the tropical counirics, Howaver, studies o eatimate
the extent of genetio variability in ites germplasm are
found to bs relatively few., Host of the workswith
referonce t0 pulzes in gonerael and aowpsz in partioular
has been done only during lest deecade. A review portain-
ing to the aspsets of present study in cowpse is glven
below, Similar works on the other important leguminous
erops are slso inoluded In. the revicw wherever ths -
literature in cowpsa i8 secn to b8 insufficlent, Ths
inportant £indings relsveant to the yresent study axe
reviewed under the following chapters,

i

I. Variability.
II., Herditaebillty and genetio advance,
1II. Corrslation atndles and
IV, Path Coaffiolent Analysis,

I, Varlability

Many workerg have sindled tha extent of varie-
bility in various pulsse orops by woriting out genotyplo
coeff{icient of veriation (GOV) and phonotypic coefficlent
of varistion (PCV). Dut the extent of genstic variabilisty



is more important than the total varietion since
greater the genestio diversity, wider will be the

scope for solection,

Cowpsa (Vigna unguiculsta, L.)s

EKorthikeyan (1963) appears to be the first to
raport in soms datail the results of genstio atudies,
He has reported that genotyple vaviablility was found
to be the largast with the numbar of fruiting nodes
and this was followsd in order by numver of pods per
plent, numbsr of branches and sced yiald,

Studies of Singh and Mehndiratta (1969) have
shown that number of pods por plant haod the higheot
genotypic coeffiolsnt of variation.

Dokn's (1970) atudles of variability in cowpea
have chown that genotypic coefficisnts were generally
higher than phanotypie cosfficients,

Trehan et g1, (1970) after their studles of
genstic variabllity-in cowpoa hava reporied that
genatle variance estimates were high for bronches por
plant, pods per plant and pedunole length,

Veoraswany et al. (1977 a) have roportsd that
needs per pods showed high GOV and clusters per plent



showed low GOV,

Bordia gt gi. (1973) fourd that high g@nétie
cosfficionts of variation were observed ger/poa numnhay
and grain yield per plant was sirongly Qsaeciaﬁed with
pod mamber amd length and with numbor of geeds per pod.

Takehmi end Coud (1977) reported that the gono-
typis ceefiiclents of variation was higher for plant
height, grain yield, mumbsr of podé por plant and
100=-grain waight,

Black gram (Viena mungo, L)t

. Bingh et 81.(1972) reported that seed yield and
pods par plant showad high genotypic occeffiolent of

veviation.

Teeraswany eb 8i. (1973 b) alzo egresd that
pods por plant exhibited maximum GOV followed by plant
haigh%. They Lurthor obmervod low GOV valucs for pod
length and gseds per pod .

Gresn gren (Yisme redisto (L.) Wilezsk)

Rathnsswamy ot al., (1978) worked out aétimatea
of varlabllity in 24 early maturing varletles of gresn
gram and consiudaed that charestors 1like 100 sseed-welght,



pods per plant and sesd yield showed hizh gonotyplo

coafficiont of variation,
Othor pulscas

. Joshi (1971 a) observed high GOV for pods per
plant and eged yileld in bengel gran.

In lablab, Joshi (1971 b) roported high GOV for
geed yleld and low GOV for branches per plant.

In Soybean, Lal end Mehta (19735) reported that
plant height showad high GOV. Tho atudy of Malhotra
(1973) revaaled maximum GOV for pods per plant and
minieam GOV for seede per pod 2nd pod length.

Ohandra ot al. (1975) atudied in 23 dlvergent
strains of Cajanus gajan and reported that & wide rangs
of phenotyple varlabiilty occured for deys to flowvering
ani maturlty, helght, numbsr of primary bhranohes and
pecondary branches end yield, but not for pod }.ength
and geed nmuobder per pod. The gonotyple egeffiuient of
variation wes high for all charactors exoept sssd number
par pod.

. .

Singih and Seivastava (1977) ohserved that the
number of secondary branches had the higheat GOV in
red gran,



II, Horitablility and genstlo advance

The extent to whioh the varisbility of & quanti-
tative ocnaraocter is tranaforabls to the progeny is
raferved 1o as heritnbillty for that perticular choraster.
The chareoters which exhibit a wide rangs of exprossion
mey be conirolled by many gones whose aotion may eithor
be additive cnd/or geomctrio, thile selceting for cuch
a charcoter, consideration of the msre phenotypic varige
Bility without ceotimating e horitodle psri of 1t will
not ba of muoh sudesno, Heritabillity asstimation aiang
vith geneiio gain is uoually ﬁare ugaful in predloting
the resultnnt effeet tarough salsction of the best
individuals (JSohnson gt gl. 1955 a),

The broad senso herdtability and genoilc advence
egtimates have been raeportcd by many authors,

Coupea (Viens ungudculata, L.):

Studies of Singh and Mehndiratia (1969) have
shown that high velues ef heritability eotimates uvere
exhibitsd by 100 ~ sced welght, days to fLlowering, pod
length and days % maturity. EBxpocted genetlo advanse
was found o be epprociable for number of branches,
100 grein weight, pod number, pod length and yleld,
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Trohan gt al, (1970) reported that heritability
eatimates wers medium for ninse charastors studied exsept
for days to flower, uhioch wep low snd genetvdo a:lva'nea‘
was high for pédu.vmle length, pode por ploant and yisld,

Sohoo et g8l. (1971) ohowed wide gemetic varise
bility end gave high estimates of heritabllity and
gonetvio advance in vine lengih, pcod number per plant
and plant welghbd. |

Bordia et gl. (1973) reported that heritability
vag higheat for 100=-seed woelght, followed by number of
deys to flowering and pod length, High gonstic advance
wao observed for pod number cnid length and number of
ageads per pod,

High horitability and genstlo advance wore
noticed for 100=-grain welght, yield of grain and yield
of hawlms by Sreckumar et al. (1979). The lowost
hepitability was recorded by number of grains per pod,
vhile totel duration showsed the lowest values of
genstic advancea,

Black grom (Vienma mungs 5L,)s

Singn ot al. (1972), Veeraswemy gt sl. (1973 b)
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and Goud ot 8l.(1977) hevs reported in black aram
haritablility and genctic advansca,

Green gram (Yigna radiaia (D.) Wilszokh

Singh and Malhotra (1970 &), Joohi and Zabarie
(1973) have also reported the same in green gram,

Othoy pnlsess

Rathneswemy st al.(1973) have roported that plant
helght, branches per plant, plent height and days to
ﬂnwsring hava hi@. h@r&ability angd, mmtio gain in
rod gram. Singh and Shrivastav" (1977) elao reportad
in red grem about hsm’aabiuty ancl genotie advance,

Maihetra (1973) reported in soybosn that chopra=
ctors winioch had high genotypio cosffiolent of variation
¢
had alao high gengtio advanog,
N .

Veeraswamy et al. (1973 ¢) in soyvean raported
thet a higa hari';’tability value was noted for number of
poda par yle.nt.h A high gonetic advauce was noticed &n
rospeet of secd yleld psr plant, number of poda per
plent, and piant height.

In bengal gram, Ragtogl and Singh (1977) found
that the heritability for yield was high and moderate



for other oharaoters,

Chowdhury 2% 81, (1978) eotimated the heritmbi-
14ty and gonstioc advance in lentil and conoluded that
the greatest estimates of heritabillty and genetle

gdvance werg obtained for pod numbsr per plant,

In & study, Sarafl (1978) estimated the herita-
bility (narrow cgonse) end genotic advanca in common
bean and found that pods per plant, seeds per pod and
100=gacd welght had the maximm genstic advance valuss.

In clugter bean, hexritebility was found to be
high for poda per cluster, pod length, daya to maturity
and 100-sced walight, while 1% was found to be low to
mdium for all other characters (Chandhary, 1979).

1X1. Correlastion studies

In a programme of brasding for improving the
yiold potontial of a orop, 1nfbrma%ioni;he inter-
relationship of yleld with other tralis iz of immense
help. Thic will feollitate selection of osultable high
gielding plants through other related componenis,
Hezguremonta of phenotyplc, genotypic and envivonmental

gorrelations betwean yleld and other charaoters have been
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reported by many uorkers in pulses and a review of
this aspeots le prescnisd halows

A) Association katween yield and its componenis:~

Cowpea (Vigng vamiculate T,)

In ocoupez, sead yield exhibitod posltive and
algnificant coxrelations with the branghes and pods
per plont, 100-ased welght and seeds per ped [Singh
and Mohndiratta (1969)s Trehan et al. (1970), Doku
(1970), Promsekar and Raman (1972)_7.

Bordia gt pl. (1973) roported that grain yleid
per plant was strongly assoeiated with pod numbsr ond
length, and with number of seosds per pod,

Patel (1973) recorded olignificant correlations
with yieid for piant height, ped lengik, 100-sscd
waight, and number of hrauchss and pods per plant and
poeds per pod. Of thess, pod number and 100=-seed
wvaight appeared to be ths most important,

Kheradnac and Hiknejad (1973) clso veported
popitive assooiation belween secad yleld ond &ll the

tralts studied except branohcs per plant.

Studies of Kumar et al. (1976) have shown thot
pod yisld was positively assoclated with branches per Eumh



pods por plent, pod length, thicimess ¢f pod, days to
flovoring and days taken to mgburity. Arelysing the
rogression vélues, thase yorkers have also shown that
elusteras per plant, pods per plent end 100-smesd welght
wore the lmportant characters in deotermining pod yleld,

Bleclk gram (Vigns pungo De)i

Components 1ike pods per plant, sced olze and
pod length chowed positive correlation wiih ssed yleld
in black gram (Verma and Dubey (1970) and 3ingh gt al.
(1972).

Green gram (Vigne redieta (L.) Wilezel)s

Singh end Malhotra (1970 b) reported thet sesd
yield wvas atrongly esagcclated wilth pods per pland,

olusters por nlant and geeds per pod.

According to Tomar gt al, (1973) yield was pooi-
tivaly correlated with pods p2r plant, aceds per pod,
100~3ead weight and pod length. |

Other pulsesi

Singh and Shrivastave (1977) sassesced the assesia-
tion of yisld with other ireits in 20 F, populations of
red gran and concluded that the seed yleld was posibivaly
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aggeoietad with plant height, plant spresd, pod-bearing
loength, pods par plent end 100 seed welght in red gram,

Aocording to Baluoh and Scomro (1968) high posi-
tive correlations wore found batwsen plant helght and
internode length, between nuwbar of doys te flowering
and number of nodes upto ths ‘idslx:'h flower, betwsen height
at flower initiation and sesd yisld and batwesn seed
glze and sesd ylold,

HBarbans Singh at al. (1976) raportsd in gran
(Cicer arietinum L,) that seed yield was positively
sorrglated with the number of branches and pods par
plant, In generzl, 100-seed walght was negatively
corrolated with number of seeds per pod sacording to
them,

In soyboon the yleld was positively and eigni-
ficantly corrcelated with days to maturity, days to
flower, plant haight, branohes per plant and pods per
plant end it showed @ negative asgoolation with 100 .
goed welght LGautam emd Singh (1977)_7.

B) Intsreorrelation among yield componsntst-

Cowpea (Vigna uneuiculata, h.)

Positive inter corralations cmong 100-=aced welignt,
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pod length and seeds per pod end bstucen pods por
plant and branches per pla.ntxwara roported by Singh
and Hehndivatta (1969) in cowpea., Thay also repor%ed.
sead walgnt, and pod length were nsgatively correlated
with podes por plant and branchss péx; plant,

Black grem (Vigne munco L.)

The work done by Singh et al, (1972) in black-
gram rovoaled that ssed yield wog positively correlatod
with number of pods, nucbor of fmﬂ.ting nodeq, gunbar
of primery branches, pod longth and seed size. OSlngh
et al. (1975) in bleck gram reported that 100=-seed
weight wvas nogatively correlatod with plant helght.

Soundarapendien gt al. (1975) suggeeted thot
high positive masocietion existed betwcen clusisra per
plant and pods per plant,

Groen grom (Vigna rediete (L,) Wilazalk)

According to Singh and Malhotwa (1970 b) 100~
mced welght wae nogatively correleted with almoet all

charcotors oxcept yleld,

The study conducted by Joshi and Kobaria (1973)
revoaled thet the pods and seeds por pleny and sceds
per pod showed atrong and positlive associaiion among

themaelvesn,
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Pod length and positive casociabtion with 100-
sasd weight, but negetive associatlon with pods per
plant (i?atnaswamy et al, 1978), ‘

Other pulses:

Vacraaswany gt al. (1973 ) reporied that branches
per plant eﬁhibité& positive end significant correlation
with oclusters per plent, pods per plant and plant height
in red granm,

In soybean, 100~zesd waight was negatively
associated with all other charaoters., The assoglation
of osaods psr pod wiih other tvaits did not cosums signi-
fioentis, The renaining chareeters were positively
correlated with one enother /[Beutan and Singn (1977)_7.

In cluster boom, Wath (1979) studled the assosiaw
tion of yleld componants and conaluﬁéd thet all the
couponent charanters were positively correlated with

aach othor,

In ohiok pes, Katiyar (1979) observed nagative
corralation batusen seeds per pod end 250-gralin waight
ana.poéfiva correlations botwsen pods por plant and

\ pacondary branchas por plant,.

1V, Path Géefficient Analysis

Yieldd is the ond product of many complex componsnia
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which singly or jointly influsnce the seed yleld
[Grafius, (1959) and Wnite house et ol.(1958)7.

Hence it is necessary for a pl_smt broeder to have
information on thelr direot and indirect influences

on yield. tright (1921) developed a technique kmoun

as Path Cosfficient Analysis whioh 1s an eoffeotive tool
for anelycing the direct end indirect causes of informa=
tion and i@_ﬁ@ pernite oritical examination of spsoi-

fic faotors thal produce a8 given correlation,

Path Cosfficient Analynls has been employed in
differént pulse orops by many worksrs cnd their reporias

ars sumpariged balows

" Coupea (Vigma uneuioulnta, L.)s

In oowpea, Singh and Mohndiratta (1970) employed
peth cocefficisnt and concluded that pods per plumut,
secds per pod cnd 100 sced welight wore the important
yield components in cowpen, eince they showed significcnt
direot effect on yisld,

Tikkn et ml. (1978) reoorded thot the contribution
t0 yield of number of pods poy plant and 100~seed welight
vers mede meinly through their dircot effcet cnd mosh
other oharsoters exeried & substantial indireot effeot
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through these two oharnoisrs, An important indireot
affeot was alao exaried by several charasters through
the number of geads per pod, Simaltancous seleetion
Zor inorceses in 100-geed weignt, pods por plant and

scods per pod hae alsp baon racommended,
Plesk gram (Visna sange B, )1

Ih black gram, pods per plant hed & maximum
direct affeot on seed yield followzd by pod length
and geed vweight as reported by Singh et el, (1972).
Similer findinge were reporiaa by Bhattacharya (1976).
Ho further stated that days to fiowering slso had a
positive dirsot offect on asced yledd,

Ageording to Soundarapendisn gt al. (1976) plant
height ond clustsers per plant showed high poaitive'
direot effeots on sesd yield, whils branches per plant,
pods per plant end seeds per pod ehowsd little or
negative diveot influenﬁe on seod yleld,

Grecn gram (Vigna pediate (L.) Wileszok)s

Path coafficdent analysis indicated that the poda
per plant, seeds por pod and ased size Iinflusncod on
the seed yield, Tho gsed size hed negative indireot
afisct on yleld thréugh geods psr pod and pods por plant
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and vice=varsa (Singh and Malhotrae (1970 b) and Siagh

Girire] end Vijayakumar (1974) etatad that the
plant height ard pod length oxerted maximum Qirect
affects on yleld, Podsper plant showod 1littde direct
effoot, whille seeds psr pod produced negative direot
effeot on seed yleld followad by 100-sead waight,

Melhotra end Singh (1976) reported that protein
sontent was negotively correlaeted with monot of the
agrononic oharcoters but poaitively correlated with
100-gead veligate.

Singh at al., (1977) reported that ihe primary
branchaes and olustera peyr plant entitied indireot
contribution to msed yleld, whils the pods por oluster
and pods per plant contributed directly towards ssed
yield,

Reoently, Rathneswanmy gt 81.(1978) rovealed
that seed yield was directly influcnosd by components
1iks 100-aced welight, seeds per pod and pods per plant
and the significant and positive direcot sffeot of 100-
gasd walght on seed yleld was nullified by the negative
indirsot cffeots through pods por plant and seeds per
pod in graen gran,
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Boomikumzr (19680) indloated thot In green gram
plant height, pods per oluster and clustor por plant
were the major faotors in dotermining the mesd yleld,
The indivect effeets of component choracters through

plont height were maxicum and positive,
Other pulsess

In radgran, Veeraswanmy gt 2l. (197%3) suggested
that branchss per plant exiiblitod maximom direct effect
on geed yleld, vhile podo end olusters por plant and
plant height shoved little dirsot effeots on yield
though they expressed an appreciable indireot effect
through branches por plent.

Walanker und Yadav (1975) roported in yed gram
that pod number had the hignest positive dircot effect
on seed yield followad by numbor of gecondary branchos

and 100=-sesd welght.

Studles in Fhaseolug asonltifoliius of Tilkm
(1976) revealed thot pod numbar had the greatest direet



effoot on yield, followed by test weight and number
of seeds per pods, Days to flawering and maturlty
wvhich were strongly and positively assooloted with
grain yield had negative direct effect.

In field bemno (FPhoseplus vulzaris) studies of
Dugsrte and Adems (1972) showed that pods per plant

gxerted a preponderent effect upon yield,

In Dolichos hiflorus (DL,) results from path
egafficient znalysis suggozated that the character peds
per plant could be ueed to seleot for higher yield

(Aggarwel and Keng, 197().

In soybsen, Pandey and TorPle (1973) reported
that numbsr of pods per unit avea aud number of geeds
par pod ware important fagtors in determsining seed
yiold,

Patil and Pokls (1974) roported that in soybean,
welght of podo was ths most 1gportan$ charactor affeot-
ing yleld, followed by number of pods par pleat, humber
of bronchogs psr plant and 100-3esd wsight.

Srivestava gk al., (1976) employed path analyais of
yield components in soyvean and concluded that days to
flovwering and peed number per pold exhibitoed positive
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and highly significent genotyple cerrelstions with
geed yleld ocnd wera the mejor yleld ccmponents having
both dirsot and indireot correlations.

In aoybeen, Gsutom and Singh (1977) reporied °
that pod numher, 100-nesd walght, sceds por pod dircotly
and plent height, branches, days to flower and naturity
indireotly via pods per plant exoriod the greatest
influence on gesd yleld, |

In cluster beon, clusters per plant and pods per
plant were the mojor componont shoroeters of sesd yield.
(Hath (19792,

Tha path coeffioisnt enalyals doms by Eatiyar
(1979) in Fy and ¥, population of ochickpea revsaled
that geeds per pod and primery branches per plant axerted
‘i}he graatest positive dlirveot effecis on geed ylold,

Disoriminent functions

Studies of Harthikeyan (1963) showed thad, emong .
the four seleotion indices constructed in four suitabla
" combinationn uasing disoriminant function analysis ths
ona bosed on yleld, numbeyr of frulting modes on thoe
mainsten end the nusbor of pods per plant, wos founﬁ ‘o
e moat advantagoous,
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MATERIALS AHD MSIHODS

The investigations reported herein wores oarried
out in the Department of Agricultural Dotany, College
of Hortioulture, Vellanikiora during the years 1978-80.

A, Materielss-

From anong the oowpes germplasa collestlons main=
toined in the Department of Agricultural Botany, Jollegs
of Hortioulturs, Vellanikiara, 17 varietica reprageanting
17 distinet clusters hased on the genstic distaonces

between then were mode use of for the present study,

The 1list of the variotiss with soma of their
important oharaoteristlos is preasnied helows

TABLE I
Iiat of varietiez with som= of their importent
charaoters
Cluster Variety - Cheraoter/charactors
Number number Nece 0F the variety . vioh ssleotion
ig dona
Te 50  No. 62 Iow 100-seed weight,
2 2 GP,PLS, 63 Maximum flower numher.,
S ‘56 Pusa Fhslguni Minimum number of

branchea, flovers, pod
yield, seed yleld sto,

4, 30 Manchori Mottled- High numbsr of secds
“deek per poed,



He 4 GPJFL3. 139 Low 100~sced weight
and maximun flowering
duration.

O 21 Red seaded Maximum floworing

galectlon spraad,

Te 1 GP, M.9. 931% Bushy habit, medium
flowering duration,

8e 9 Eblingipayar Maximum nunber of pods

, end mazimum pod yisld
par plant,

e 15 GP.T. 536 Bushy habit, ninirom

. Tlowering spraad,
10, 19 Ic. 20729 Hazieum 100-seced welght.
11. A7 0152 x Hew Lra-l Maxirmum sesd yleld,
12. 24  Pattambi Local-1 High waight of pod.
13, 28 Oyqp % New Hra=l  Baohy badit.
14, 34  Pannithoden early Increased brecdth and
thioknans of the assad.
15 32 F118 ' Sprecding habit, minismm
. flowaring duratlon.
16, 51 Folingipayar . Low wsight of pod,
vhite length and low brazdth
of mead,
17. 55 Manchari-black Larger seod
B, Mothodssy~
Experirentals~ A fleld oxzperimant wos lald

out during Ehariff secagon of 1979~20 in the farm alitwchsd
to tho Collsge of Hortiouliture, Vellanikimrs, with the 17
varistlies mentionsd above in & Randonmised Block Design
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with four replicaticons, Each variety wag ropressated

by 12 plants per replication, GSoving was dones on ridges
at & speoling 1 M x 1 M, Forn gard menure @ 1000 kg per
heotars was applied and incorporated whils ploughing
kefore ths formation of ridges, Ammonium sulphsats, -
super phosphate and mariate of poiecsh to supply HPK at
the rate of 10 ¢ 30 s 10 kg per hectars respzctivaly wore
also uappllsd afisy ths final plouvghing and before the
ridge fbrmatiqn. The exper;mantal plots wore carefully
maintainsd with tioely opraying, earthiag up, propping
oto. At the timg of esyrthing up l.¢. 20 days afior zowling,
a top dressing with samonium sulphats to supply ¥ at ths
rate of 10 kg per heatare wea else given. Two border
rove of the varisty, 0?52 wers grown a;?round in ecch

of the four replications to avold any border effeot and

aleo to ensure proteotion to the expsrimentsl orop,

Obgervations on the following 15 charmzoters were
recorded, the same Being confined %o ton individual planta

in sagh txentment,

1. Height of plant (in m).

2. Number of primaory tranches,

3. Days to comrence flowering (in days),
4. Days to complete flowering (in days).



De
6o
Te
8o
9
10,
1.
12,
13,
14.
15,

Ths following procedures weye adopied in itoking

observations on the various chavactars ptudieds-

twas
Heloht of planks- The plent height in nh;acordea after

Fumber of flowers per plant.
Humber of pods per ploent.
Tength of pod (in cm).
Welght of pod (in g).

Hunber of ceads per pod,
100-seed walght (in g),
Longth of seed (in cm).
Breadth of seed (in eom),
Thiokness of seed (4in cn).
Pod yield ver plant (in g).

Seed yield per plent (in ). -

full maturiiy of ithe planis,

Rumber of primaryv branches per niants=~
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Total nnmber of

primory brenohss par plent was recorded afier full maturity

of the plants,

Days to oommence flowsrings- Date of oposning of the first

flover in each pinat was recorded end fron that the number

of deys from sowing to commencemant of flowaring was

gomputed,
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Days to complete flowsringi~ Date of opening of the

lagst flower in each plant wag recorded and from that
the mumber of days from sowing to complation of flower-
ing was computed, The number of days bstween the date
of opsning of the first flower and that of ithe 1ost
fiover in a plant was talken as the :flcwering apread of
thet plont,

Wamber of flowers per plent:~ The total number of

flovers produced, by cash plant was worked out by counting
the totzl number of flowers opened par dey from the first
day of fiowering upto 45 dayo thore on iv cach varlety,

Yumber of pods per plant:~ Pods harvested perlodically

from each plant were geperately kept and counted to obiain

the totel numbar of pods per plant,

Longth of podi~ TFrom each plant,; 10 random pods gelacted

after the harvest and drying, wore meapur2d wiith ordinary
moale and length recorded In em,

Height of podi~ The nome 10 pods used for length measure=

ment ware mzde use of for recording pod weight slwo, Ths

pod weigat in g was rscorded using an slsotrle balanos,

Huamber of meeds por pods= Thz number of sesdes was counisd

in 10 poda saleoted at random of a plant and the woan

arrived nt.
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100-gecd woights- One hundred sseds from each plant after
drying and seed extraotion from the pods wers waighed using

an electrio preclsion balancs and wsight in g rsoorded,

Length, breadth and thickness of seedi~ Length, breadth

and thickness of 10 geeds per piant were msasured using a

vornier calipers and recorded ia om,

Pod yield per planti~ Woight of the totel pods Irom each

plant in g uvas recorded after drying befora threshing and

extraction of seeds and the ncan worked out.

Seed yield per plants—~ Totol pods harvested from each plant

were dried and threoned and sceds extraoted and weight of
these seeds recorded in g and mpean caloulated,

Statistical Analysigs-

Data on aiffsrent charactera studied were subjected
to statistioal anclysis, Part of the anaiytical work was
dons in a Micro 2200 Computor of the Department of Agri-
cultwral Stetistica, College of Hortlculture, Vellanilkkara
end part in enother Mioro 1100 Computor of Temil Nadu
Agrioultural University, Colmbatore-3,

The enalysis of variance tachnique suggeated by FPisher
(1954) was cmployed for tho cstimation of various genstio

parameters, The extont of asscolation among charazotera, was
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meagured by corrslation ocoeffieients, Path acefiicicnt
analyais was used for estimating the diract and indireat
effects. A selection index was wvorked out using diseri-

rminant function technique,

Phenotgplo, genotypic and environmantal variancoess

Estimates of varianoe conmponsnte ware obtalned
by using the following formle as ouggasted by Burton
(1951).

Phenotypie varisnoe (Vp) = (Vg) + (Vs)

Where (V=) = Genotypic variance,
(Ve) - s Environmental variance,
Genotypic variance (Vg) = .Y.P_E_YP.

Whers vt » }Mosn sum of sgquara due
to troatments,

Ve

Magn sum of squera due
to error.

Environmental varianse(Va)a Va,

'?hﬁnogggio and gonotyplo coefficlents of variations

iha phenotypic and genotyple ecoeffliclents of varia-
tion were caloulatcd by the formaiane saggested by Burion
and Devane (1953).
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Phonotyplo coeffloisnt of variation

'_13; Y-

A P ama———
oy [ o JOREERE A/ x 100
.:.-‘ '""\ X :.-_".. ;i x

; o Moan of the character under study,

Genotypic c_q’egfiaient of variation

'l. A e

v JORMRY . Vg x 100
X

i :;:" !

LI,

. Heritabllity:

Heritabllity in the broad sense was estimeted by
the follouing formla as sugseated by Burion ond Devana

(1953)

(Vg) x 100
Heritability (H) o (V;)

Expaoted genetio advances

Tho expeoted genstio advance (GA) of the avallable
germplzonm was measured by using the formule suggested by
Imsh (1949) end Johneon et 81,(1955 &) at 5 per cent
selsotion intensity using the constant K as 2,06 glven by
Allerd (1960). |

Qng x K
GA . = rtm—
J(Vp)
K = Solection differential

Gonetic goins- The mathod for the assessuent of genotio



32

advance as per cent of mean asuggented by Jojmson st al,
(1955 3) wag uned,

Genstio geln (GG) M‘Q
Whara GA ¢ Expooisd genetioc advanoe,

Phenotypic and gonotypio correlation coeffiolentar

Fhenotyple and genotyplc covariances were worked
out in the oaxe way as the variances ware caloulated.
Mean sum of products of the covoriencse ere anglogous to
the mean sum of square of the analyses of variance, The
different gsovariance estimates were oaloulated by the
mathod suggested by Fishsr (1954).

- Phenotypic co-variancs hetwsen charactors 1 and 2,

Vhere GOVg12 s (Genotypic covarlance betwesn
characters 1 and 2,

00?@12 - = Banvironmental sovariance betwoon
ohevagters 1 and 2.

Genotyple coverience betwsen characters 1 and 2,

N

Whare Ht12 = Mean treatment asum of product of
gharacters 1 and 2,
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Ma12 s Mean error sum of produod of
oharaotera 1 and 2. '

1) s Numhker of replication,

The phenotypic and genotypic corralation coefli-
odenis zmong the vericus charasters were worked out in
211 poosible combinations aceording to the formise
suggested by Johnsca et al. (1955 b) ond A1 « Jibouri
et g8l. (1958),

Phenotypie ocorrelation coeffielent between

OhEaractors.

1 and 2 (rpg,) e 997P4o
ATTIER Y

Wherao chBw g OPgenotypie ?ovagignoe between
2 araaters 1 ond 2. '

Vp, . 3 Phenotypic variance of
: charocter 1,

VP + Phonotyple varience of
sheraotsr 2.

Genotyplce correlation gocfficient botween two cuescoisrs
1 and 2, '

$

12 V8T (Vgy)

Whera OOVg.ia s Cenotypio covariencs boiween |
charasctora 1 aad 2,

Ve t Genobtypie varience of charvacter 1,
Vg, 1 Genotypic variance of character 2.



Path goefficient. analynisy~

Path ooefficlents ave standardised regresalon
apefficienta, In path cosffloient analymsis ths correla-
tionﬂ'among ceuse and effaoct =ra partitioned into dircot
and indirect effeots of eé%aal factors on an effeot factor,
The principiea and techniques suggested by Wright (1921)
and 14 (1955) for caues end effecat mysten were adopted
for ths analysis, The characters hoving significant
corrolations with yield at 1 por ocent lsvel wers scleotad
and cocordingly numbor of poda per plent, welght of pod,
number of eesds per pod, brazdth of seed, thickness of
seed, yleld of pods por plant wera oonsidered for the
path cnefficient analysis,

Digorininant functions

The bYezt prediotion formila baged on the comocepd
of discriminant funciion #nd that conld serva as a yard-
stiock in tha seleotion of planis for yield, was evolved
by using the estimatea of the genotyplo componsnis of
yield of secdspsr plant (X,) end six chevacters, namely,
the nnmber of pods pey plant, walght of pod, number of
geeds por pod, brezdih of ssed, thickneas of sesd and
yield of podSper plant which wrs expocted to have direct
vacring oa yield,



The genotype of the plent for yleld can be
reprogented by the function,

Y o= Bl-xi + 32 xé + ooono-vcooooan Eng

vhore gy X3 oese Xl'l gre the genotyple values of ths
components X4, X2 esaosrcesskyy and 819 Bnp eesveeely

are the weights attached to them depending on the rela-
tive importense of the characters contributling to yiald

of sesd., Ad1 Pnenptype can be repregented by the relmicn)

Y m . b/‘ ?u‘ + b2 32 “swatncn bn }&z

In the discriminert funstion the problem is to derive
valuas of b.'. b2' seecw bﬂ°

Fhenotyne =« genoiype ¢ environmnt. Haturelly,
therafora, phénotm is highly corrclated with genotyps
end eonsequently Y and ¥' ars alsc correlated, 5o in
the funotion the vsighinm b‘i' be. b3 cveme bn ahould be
entimated in cuch a way that thse correlation batween
Y and ¥' will be the maximam,

The gslsotion of the phoneoiype vaing ¥ as o
digsoriminent funciion will ensure a maxioum concentration
of tha desired geneo in the plants or lines suléawa.

In the praaém study the disoriminent funotion
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ohogen wag Y = by Xy ¢ ba Xa + b3 Xs'¢ b4 x# + bB KE ¢
by g ¢ by X 'b' values were caloulated by solving

the following normal equations with & view to maximico

the corralation of ¥ and Y'.

b1 t11 * b2 '&12 ? secsnsacoce ¥ b? to]? - A«i

ba‘ t12 * ba taz * sevacvacpue * b.? t‘?? = Ae

b.' t13 ¢ ba t23 ¥ sesssvssene * b? t-st? - A3

By Byg * Uy Bog * esesceesses ¢ Dy byo m Ay==m==(i)
b1 t?? * ba te? * LA AR R NN ZZ R + b? t?? L] A?

Yhere
By mdy §q * 8y Bo * revses * B Byg

Ay 3 81 By * By Boy * eenecs * Bp By (@)

The phenotypio and genotypic varicnces and oo=-
varianocs for the different characters were somputed
from the reapaotive itables of analyslis of varlanse and
covarience. 7The oun of gqueres and the sum of products
at error snd varietsl levels ware {aken as orror and |
pherotypio variances snd covariances (ei) ond tij) ros-
psctively, And for obtaining the genotypic varlances
and oovarianoce (gij) the sum of aquaras and the sum of
products at error level wvore deduoted from their veaspeostive
veluea at varisial level (Goulden, 1959). '
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A'y ware ocaloulated from the data by aubatitu-
tion of the caleulatsd gij and th{; agsigned vaeluoo of
‘a', The ﬁaluaé for 8y to a; wers arbitrarily taken
as 1. These vaolues were imsorted in equation (1) and
golved for the values of byy Bpesseesescbye

The diseriminaut funotion was then sst up by
the agquation,

I= b.] X1 » ba 32 b ¢"b7 X7F whero, b.‘.bamb?
ars the economic velghts and X, X, E7 the gontributing -

oherastors.

Using thic funotion, the selection criterian or
the index value for eash treaimani Eny ba determined,
This can he dons a3 followss— .

7] [~ = e . - = F o.M
Iy Xy Iy Xl | By
: C b,
: .| :
Il | X %2 Il Lp |

Pinally, on the basis of these selsation oriﬁérla,
the itreatments ave arrangad iﬂ th.e order of mrit and
then a speoified percentags o:'r: bas‘t parents m&y ba golsoted
for farther breading progromme,
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Analysie of genstic divergence through metroglyph methods

From ths seleoted charaoiors, two choaractors wore
talken, ona 0f them was talken along the X-axzis and the
other on the Y-nuio, The means of Y wvalusa were plotted
sgeinst the means of X wvaluss for each gonotypos. 4
partiounlayr gonotype was thus represented dby e glyph on

the graph,.

The other charactera were reprecented by rays on
the glyph, the rays for the game charzaoter hoving the
sams position on eash glyph.

The range of variation in cach character was
repregented by difiersnt length of ray 1l.e. o genotyps
having lov values for the chareotor will have a gmaller
ra.y-anﬂ g0 on., Thus the isngth of the ray 1s sither
short, modiun or long dopending upon the tagnitude of

values,



Kosulls
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REJULT3

The data eollieoted from the prasent exporimsnis
have been statistioally analyzed and the results are
pregsented under ths follouing hoadss

Observaiions on the bshaviour of the seventeen

varietics wilh reference tc slxzteen characters viz., plant
height, numbar oﬁ rrinery brenches, daya to commencs end
complete flowering, flowering gpraad. numbsrfglawera

per plant, numbar of pods per plant, length of pod,

welght of pod, numherigeeds per pod, 100=aced welpht,
length of oecd,bresdih of seed, thiekness'of soed and
yilelds of pod and aced per plant have been made from 10
plants in each of the reapective varisiies and the msens

voriked out, The data are presented in Tables II to XVII,

The anelysis of variance carried out'fbr 16
charasters is presented in the Appendix=-II. The pheno-
typio, genotypic and envircnmental variancas for the
different charasters are presented in Table IVIII.
Table XIX prosents the phsnotypic and genutypio coaffi-
cients of variation, heritebllity, genctic advaune end
gonatic gain for different characters., Range, mean and

atandard crror of m2an of the different charsfoters are
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presented in Table XX,

Hedght of plents

The meon values of plent heignt in respect of 17
varieties are presenied in Table II,

{TABLE I1)

The results prosentod in the ahove table reveal
that the mean ef height of plant among the ocowpen varle-
ties under study ranged from Q.49 m in oluster Ho,J
(Pusa phalguni) %0 1.90 m in clustor No .8 (Kolinglipayar)
with a general mean of 1,34 m.. From the annlysls of
vgriance 1t can be aea;i§;5 differances among the varietles

for thils cheraeotor were highly slgnificant (Appendix II),

The estimateq phenotypic variancs (Vp) for this
oharaotor was 0.249, and the same oould be apporitioned
batween genotypio varisnce (Vg) and environmentisl variance
(ve) a3 0,144 and 0,105 respectively, (Table XVIII) indicat-
ing influence of environusntal effect on this character,

The phonotypic ond genotyplo coefficients of variation
(POV = 37 and GCV = 28) presented in Teble XIX also
gonfirmed the msbove fact, Horitability, (58%) and genetie
gain es percentege of maan (45%) were sleo found to be
high (Table XIX) (Vide Figei).
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Ranking of the verieties for helght of plant (in m)

S+ Wame of the variety Glﬁgfe” Mean value
1o EKolingipayar 8 1.90
2, GP. PIS, 63 2 1.3%
3o HManchsri-black 17 1.82
A. Hancheri mottled-dark 4 1.68
5. .ﬂo. 62 1.66
6., GPe Te 535 g 1462
7. Eolingipayar vhite 16 1.50
8., I0. 20729 10 1.46
9, 0152 % Now Cra=-I 11 1.46

10, Pannlthodan enrly 14 1039

11, GPe PIS. 139 5 1629

13. Red seedesd selcetion o 1.00

14, DPattanbi locaol 12 0,90

15. GP. 15, 9314 Y { Q.88

17 Puibhalguni 3 0.49

General msen 3 1,34

G.D.

t 0,46



Humber of primary branches

Data pertaining to the mean nunter of primavy
branches por plant are preasnted in Tabla IIl.

(TARIB III)

From the table glven above 1t San be gean that
among the varieties under trial, the maximum number (.951)
of primary branohes was noted in the case of cluster Wo.3
(Puga phelgunl) and the minimum (3.69) in the oass of
cluster Wo,15 (P118) vith a panoral mean of 5,40, The
statiotloal analysis showsd that the differences betwaen
varieties under study for this oheraoter Qara found w0 be
aignificant (Appendix II).. |

The genatic componont. of varience for this chara-
oter was found to bo hign with a high heritability of 82
per oent and gonatie galn of 40 per cent, {(Vp = 1.66,
Vg ¢ 1.363 Vet 0,303 POV o 24 and GOV = 22) ag is given
in Tables XYIII and XIX (Vide Fig. 1).

Days to commsnce flowerings

Obzervationn on the msan number of days token by
egoh plent for the sommencement of {lowaring ore presented
in Toble IV,
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TABLS III
Ranking of the varicties for nuaksr of priwary branohes

ggt Nemo of the varisty ‘31%:":8” Mean value
1 Puse phalguni P 9451
2a 1C. 20729 10 - 6406
B Pattambi loool~I 12 579
4e GP. To 536 9 5«07
5e  GPe PLB. 139 5 -5 H3
6, 0P, PIS. 63 2 50844
Te Mancherl black 17 5e42
B 0450 % Hou Bra~} 1 -5 a3l
9,  GP. MB. 9314 7 5921
10%. Hancherl mottled-dari 4 Se15
11% folingipayar 8 - 506
12,  Red seceded selection (2 - 4.94
15, Wo. 62 1 - 4,488
14, 0459 X How Era=l 13 4417
15. Pannithedan early 14 - 4,70
16. Eolingipeyor wnite 16 - 4451
7. Pyg 15 - 3,69

Ganrzral mean 3 5.40
Q.I). 3 0-78
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(TABLE IV)

Fron the tables it is scon thai the gensral
moan for this characier vas 48:82 with a range from
42.10 to 60.38 days among the varietiea, GCluster Ho.5
(GP. PLS, 139) rcoorded the maximm value for this
character, wills Clustor Fo,? (Puaaphalgunl) was the
firet to commence fLlowering taking only an average of
42,10 days from sowing. From the snove rasulis it can
ba secn that differences atwng the varleticg for this
charaoter wers significant (Appendix II).

Ihe phenotypioc, genotyplc and environmental
variances for this cheraoctor among the varletlies verse
estimated to be 25,335, 20,47 and 4.80 respectively
(Table XVIiIl). Pnenotyplo and gonotypic coeffiolents
of variation (PGV and GOV) were 10 ond 9 respectively
(Table XIX) (Wide Rig.d9y shoving that the predominent
infiusnee on variabillty for this oharacter wes of tho
gonatic componant. Heritability for this charaostor vas
found %0 be. very high (81%) and the genstic gain uas 17
per cent (Table XIX){vcide r-‘cg. i).

Daya to gompleic flowsrings
Tha data are furnished in Table 7V,

(TABLE V)
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TABLE IV
Ranking of the varlsties for {lowvaring commencenent
(in days)

g%: Neme of the varisty Glﬁgﬁ“’ Mean value
te GP. PIS. 130 60,38
2. GPs Ts 536 9 57.18
D I1.C. 20729 10 56 .60
4, 0152 % Ney Era-I 11 5542
S Hancherd mottlesd-dark 4 54.08
Ge Panpithadsn early 14 5327
T Pattanbl local=k 12 53404
S, GP . P15.63 2 52 450
Qe Hanchori=black 17 52430

10. Wo. 62 1 5217

1. Bolingipayar walte 16 51.55

12. 0152 4 .ﬂ'&u Er!.-'l'I 13 51 .25

1% Eolingipayar 50.88

14, fed geedad seleotion 6 43435

15- GP' ﬁs’ 9314 7 4‘7.59

16, Ppg 15 43425

1T Pusapbelgund 3 42.10

Cenoral mean 5 48,82

G e

t 2.13
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TABLE V
Ranking of the varieties for flowering completion
(ini'dayn)
'gg': Nams of the varlety Glgg’fax- Moan valus
| 1. IC, 20729 10 83,04
2. &P, P18, 139 5 "B7 .81
Qe Pattamibl losal~-l 12 80,13
4, Hancheri-black 17 ' 85,62
Se Hancherl Mottled-dark 82,81
6., GP.T. 536 81423
Te Red secded seledtion 6 7935 .
Be Pannithoden early 14 " 79,18
9, Q152 x Hew Erea-1 1 ' 78'74.
104 CF. PLS,63 2 7799
1. Kolingipayar white 16 77499
12, Ko. 62 1 1754
13, 0152 x New Era-l 13 75066
14, Eblingipayar T4.85
15, 0P, M8, 9314 T4.47
17. Pusaphalguni 3 69,05

Genoral roan ¢t 80.44

TeDe

t

5.15
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From the results presentad in the =bova table,
it can be seen that the varietiss studied had a range
from 69,05 to 88,04 with a mean of 80,44 doys for the

expression of this character,

The total phenotypic varicnoe of 40,44 could bs
apportioned into genotypie and environmental variences
08 27.30 and 13,14 respectively (Tabls XVII1), The
POV, GOV, H, CA and GO ware observsd to 8, 6, 68 par
oont, B8.84 and 11 par cent reaspectively (Teble XIX)
(Vide Fig.1).

Floworing spread;

The mean values for this oharaster are pressnted
in the Table VI,

(TABLE VI)

Prou the above resulis, it oan be ohservad that,
emong the varietise under trial the maximun flowering
spreed vas noted in case of Cluster Fo,17 (Mancheri-
black) and the minjmum in the oase of Oluster Fo.l11
(0152 x Maw Era=-1), Differences among the varieties
under study for this charsotor were found to bs highly
significant (Appendix II) with & range of variability



TADLE VI
Ranking of the varleties for flovering spread (in days)

gﬁ: Weme of the variety cl%gfer Mean value
1. Mancheri-block 17 23632
2, 16, 20729 10 31,44
3 Red peeded selaction 6 31,00
4,  Pattambi local-I 12 30,59
Se Mancheri tottled-dark 4 28.T%
6, Pias : 5 27.70
Te GP, PiS. 939 5 27 43
8,  Pusaphalguni 3 26,95
g,  GP. M5, 9314 7 26,68
10. EKolinglipeyar white .16 26 440
1. Pannlthodan early 14 25.92
12. Fo. .62 1 25438
13, GP. PIS. 63 2 2513
14, 0152 x Revw Era=-I1 13 24 4,41
15 GPe. PLS. 536 9 ' 24,05
16, Enlingipayar 8 2598
17, 045 X New Era=1 11 23,32

Gencrel moan § 27.2%
G'D‘ $ 4.4
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from 2%,22 and 33,32 days and a gsneral mean of 27.21
dﬂyﬂ_c

The genetio component of wvariance for thin
charzoter was found to he high with 39 per cent of
heritability and & genetic gain of 12 per ocent,

(Vp = 15.784 Vg » 6,18, Ve =» 9,60, POV = 15, GOV = 9)
ag shown in Tables XVIII and XIX (Vide Fig. 1).

Rumbor of- flowers per plants

Ths resulta relating to the number of Lflowers
per plant src summarised in Jabls VIIL,

(TABLE VII)

From the resulis it can be seen that the range
of variabiiity for this character was from 121,05
(Cluster No.15 = Py1g) to 271.88 (Cluater Ko.16 -
Eolinglipayer whita) vith & general mesan of 195,15,
Tho varietal differences for thig cheraster were found
to be highly esignificant (Appendix II).

The total phenotyplo variaomse for this charaoter
was observed to be. 3168.29 which could ba appordioned’
into gonotypio and environmental as 1077.20 and 2091,01
- respectively (Tabls XVIII). The heritability and genotio
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TARLE VII
Ranking of the varieties for numbier of flowora per plant

gg': Fexe of tha verioty 01;:.‘; ‘far Moan value
1 Kolingipayar vhite 16 271.83
2, 04 50 % ¥ev Era-I 13 246,92
2,  GP. PLS. 139 5 242,01
4 Pattombl loocal~-l 12 241.84
Se Cq5p = Hew Eva~I 11 233.67
6, ¥o. 62 1 208.70
T Eolinglipayar a8 194,48
8. Mansheri mottled—-dark 4 187489
9. GP. PiS, 63 2 165454
10, Red geeded asleoction 6 181.25
11, Manoheri-black 17 180,08
12, GP. T. 536 9 171499
13.  Pusephslguni 3 168,68
14, 10, 20729 10 166.99
15, Pannithodan early 14 161 .42
16,  GP. M5, 9314 7 153413
17. P11a 15 121,05

Gensrel mzan ¢ 195,15
GeDe s 65.01
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gein for this chaeracter werse ostimated as 34 and 20
pey cont respeotively (Table XIX) (Vide Fig.l).

Number of pods per planke

The mzan murber of pods por plant among the
covpoa varieties under study is preceated in Iable
VIiii,.

(TABLE VIII)

From the table it can be revenled that the
varieties ranged from 36,57 to 134,16 with & gencral
moan of 87,36 for thls charactor, Among the varieties,
variety 16 w»socorded the maximum number of pods, vhareas,
varlaty 6 had 'the minimom nunmber of pods psr plant,

The varietal difforence for the cheraster were found
0 be highly aignificent (Appendix II).

The genotic component of the totel variemce for
this charzoter vas very high, (Vp = 1057.60, Vg = 769,03,
Vo = 288,57, POV x 37,23; and GOV = 32) (Tables IVIII &
XIX)- (Yede Rizal). The heritebility and gonctie goin
for this charzcter were estimeted es 72 and 506 poxr cent
rospeotively vide Fc'a-‘.l ) |
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TABLE VIII
Renking of ths varieties for number of pods per plant

51,

o,  Nawe of the varisty cl“’%ﬁr Mean valus
1,  Kolingipayar white 16 134.18
2.  Pattambl looal=I 12 129,97
3, Cy5p X How Era-I 13 120}97
4e 0152 % Few Era-~I 11 120_.95
5e Kolingipayer 8 105,55
6, GP. PIS. 63 2 96.95
Te Moo 62 1 94,93
8a  GPe T4 536 9 94,35
9.  Mancheri-blaok _ 17 91433

10,  Pusaphsliguni 3 7845

1.  Manohsri mottlsd-dark 4 73434

12,  GP. M8, 9314 7 72.62

15,  Pannithodan early 14 67.95

14 Pyyg 15 6746

15, GP. PiS. 139 2 53431

16, 1C. 20729 10 81,56

17.  Red sceded selestion 6 36,57

Genecral mean 3 87436
Cebe t 24,15
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Length of pods

Data portaining to mean length of pod are
preacated in Table IX,

(TABLE IX)

Ag $#% goen ebove the vz;riatiaa studied showsd
good amount of variation for this characiter with
{laster Wo, 10 = I0. 20720 shoving the moximum pod
lengih (28,92 om) and the Uluster Fo.16 = Kolingi;iayar
vilte the ninimum (10.49 om). The overall mean pod
leng,tﬁ of the variletids was 17.52 om and the varistal
differeiices from the statistioasl analysis wera found
t0 bs highly signifieent (Appendiz II)e '

tut of the rhenotypie varianse of 21,02 for
this charaster 20.27 was contributed by the genetic
coimponant (Table XVIII), Heritabllity for this
charsater was also found 1o be higa (POV = 263
GOV = 25 and K = 96 ¢) and gonetlo gain vas estimated
ag 51 per eent (Table ZIX) (Vide Fig.t).

Walgnth of pods

N The mean volucg are progsented. in Table X,

(TABLE X)



TABLE IX
Ranlking of the varieties for length of pod (in om)

ble  Neme of the wericty CLISLET  Moan value
1. I8, 20729 10 28,92
2 Hanchori~blask 17 22,47
3,  Honcherd mottled-darl A 22,34
4,  GP. MS. 9314 7 21 .56
Se Pattambl Jocal-l _ 12 20452
0, Pammithodan early 14 20,31
7.  GP, PIS. 63 2 17.69
8, 6F. Ta 5% 9 1767
e Red séalaﬂ golection 6 17429
10,  Eolingipeyar 8 16,97
11, 3152 ;_H&w Era=I 13 16,63
12, Pg 15 16462
13, Oy, = Now Eracl 1 16,03
14, To, 62 1 14,41
15,  GP. PiS. 139 5 1265
16,  Pusaphalguni 3 12,55
7.  Folingipayar white 16 10,49

Gomral neon ¢ 17.82
G.D. 2 1.23



Ranking of the varieties for weight of pod (in g)

TADLS X

09

gg': Nome of the variety Glr%gfag Mean velua
1, 6P M.8. 9314 7 3,80
2,  IC. 20729 10 3424
3.  Pattambl looal=l 12 2,86
4,  GP.T. 5% 2,64
5, GP. PiSe 63 2.53
6. - Mancheri mottled-dark 4 2448
Te Oy x Hou Lra- 11 2,33
8.  Monoheri-blsok 17 2,22
9, Wo,62 1 2420
1‘0@ Pannithndan early 14 217
1j1. Plig 15 2411
12,  Holingipayar 8 2,05
is. (3.352 x New Ero~I 13 1.89
14, Ded gseeded sslsection 6 1458
15,  GP. PiS. 139 1,15
16,  Pusaphalguni 3 0,90
17.  Folingipayer whits 16 0.83

Goneral mean § 2,18

P9I N

2 7.07



From the table 1% can be observed that the
Cluster Wo.7 (GP.M.S, 9314) ranked firat and Oluster
Ho.16 (Eolingipayar white) « last., Ths rangs of
verietal mean valuas was found to hs from 0,83 g to
3.80 g with a general mean of 2,18 g. The differences
botwesn the varietiss were highly eignifiocant (Appendix II).

The genatio componont of variance for this
ochavaoter (Tablss XVIII & XIX) (Vids Pig.1) was found
to be high with high eotimates of heritability and
gonetio gain (Vp » 0.83; Vg a 0.58; Ve = 0,25
POV » 423 GOV = 35; H = 707 ond GG a 614),

Humber of secedsa psr pods

Data arae prasented in Teble XI,
(TADLE XI)

The range of varlability for this charaster was
found to he from 10,41 (Oluster No.? = Pusc phalguni)
to 17.67 (Sluster Ho.i2 - Pattambi lecal=1) and the
geaeral mean value of the 17 varletiss was found o be
14,36, The varietel differonces from the anova were

found to be oignificent (Appendixz II).

From the Iablen XVIII sad XIX (Vide Pig.1) the



T4BLE ¥I
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Renking of the varisties f{or number of sesdo per pod

?fo': Neme of the variety cl;}.gt‘;er Moan value
Te Patsambi losal~T 12 17.67
2, GP, PI3. 63 17.44
3, GP.T. 536 9 17,19
4q 0152 x Wey Sra-l ﬁ 10.04
5e C45p % Now Era-l 13 15,90
6o GP. M3. 9314 7 15,29
Te HMancheri=biaslk 17 15,04
8. Mausheri mottled-dark 4 14.99

94 Iblingipayar 8 1463

10. Pannithodan early 14 14.48

. No. 62 1 1335

12.. IC. 20729 10 13.02

13, GPs PIS. 139 ’ 5 12457

14. Eplingipeyar winite 16 12,21

15. Red aseded gelectlion 6 12,12

16 Pyqqg 15 11,70

17. Pusaphalgund 3 10.41

Cenecral mean § 14450

Cols

O 7
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apportionzent of the totel varlence for this chara-
oteyr botweesn the ganstic and environmentaol components
wvag found %0 be with 2 predominancs of the genoctio
component (Vp = 5,313 Vg = 4,393 Ve = 0.92). Herite-
billty was found to be 82 psr oent and the sotimated
genetlo gain as percentage of mean wag 27 (POV = 163
GOV = 15).

100~goed uaights

Qudarvations regarding 100-gend waight are
rregented in Table XIX,

{TADLE X%II)

| From the data prosenied, 1% 1s scen thai the
méan 100-agod waight cmong the varistiss renged from
529 g.(cluﬂter o416 = Kolingipayer vhits) 1o 18,60 g
(Tduster W0,7 = GP.M,5, 9314) with a generel mean of
i¥;40 ge The statietioal analysis ohowsd that diffe-
rencas totwsen the varietios were significamt
(Appendix II),

Ganatlo coumponent of varilencs for this sharacter
vag found %o be vory high (Vp = 12,193 Vg = 11,10)
(Table XVIII) and the heritabllity wvas found to be of
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Ranlting of the varieties for welght of 100 scads (in g)

?qg‘: Hams of the varisty Glggfer Mean value
1. GP, M3, 9314 7 18460
2e 1C. 20729 10 18.45
%« Pus 15 15.73
4e GP.I. 535 2] 12.42
Se 0152 X Neu Era-l 11 12,40
6. Pattamnbi local-I 32 12,24
T Manoheri mottled-dark A 12.02

8, Pannithodan early 14 1165
g, GP, PIS, 139 5 11,32

10. Manchori-blacl 17 10.63

11,  GP. PIS, 63 2 10,56

12, Holingipayar 0.85

13  O45p x Now Era~1 13 9.17.

14, o, 62 1 8,69

15 Red sceded sclsction 8,37

16, Pusaphalguni B429

17 Folingipayar white 16 5e29

General mean 31 11,40

GQDQ

1.48
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the order of 91 per oent. Genstio gain for this

charactor wags estimated to be 57 por cent., The geno-
typlo and phenotyplc ecefflcientin of variation was 29
and 31 per cent respectively (Table XIX) (Vide Fig,.1).

Length of secds

lMsan lengths of seed among the varietles studled
are presented in the Tz2ble XIII,

(TABLE XIII)

From the table presented above, tho mean values
rangad from 0,51 on (Cluster No. 16 - Kolingipayar
white) to 1.21 em (Olustor Ro.10 - 10,20729) with a
ganaral msan of 0,79 cm, The verietal diffsrcnoss
fron the anove for thie chercotsr wore found to be
nignificant (Appendix II),

. Major part of the varisnce for thic character
vas found to be genstic (Vp = 0,026 and Vg = 0,025)
83 is geen from the Table XVIII. The phenotyplc and
ganotyplo aaafﬁewn‘bs'of veriation wore 22 and 20
per oent raspeoiively. Tho heritability was 97 per
oent and the esiimetsd gonetio gain - 42 per cent
(Table XIX) (Vide Fig.1). | |



TABLE XI1X
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lonking of the varioties for leongth of mssed (in om)

g%: Fﬁnma of th: varlety Glugg?r Moan value
1. IC. 20729 10 1.21
24 Menchorl wmottled=dark 4 0499
Je HManoheri-blaoic 7 0,96
A, ar, M.5, 9314 7 0.89
Sy Red sosded selection 6 0,83
be Pannithodan eaprly 14 0,82
7.  Pattambi local-l 12 0.78
8. Pi18 | 15 0.78
9, GP, T+ 536 077

10, GP, PLS. 63 2 0.73

M. Oy5, x Nov Era-l 1 0.75

124 0152{ Z New Era=1 13 0.73

15 Kolinglpayar 8 0,72

14, No. 62 1 0466

15,  GP. PLS, 139 5 0465

16,  Pusaphalgund 3 0465

17,  Kolingipoyar vhite 16 0451

General meens 0,79

cuﬁ. ¢

0,0433



Broadth of assaed:

The data are presented An Table XIV.

(PABLE XIV)

Maximm breadth of gesed (0.69 em) uvas racorded
by Cluater Wo. 7 (GPMS. 9314}, and the minimunm
(0437 om) by Oluster Wo.16 (Bolingipayar white). The
goneral mean for this oharaoter among the varieties
ptudied wes 0,55 om. From the snova, ihe differcnces
emong the varleties Loy thia oheraster wars seen to
be significant (Appendix II).

The genetie componsnt to ﬁtal variance for
this character wes found to be quite high and the
heritability ves also found %o be high (Vp = 0,008;
Tg = 0,0073 H = 974), The phano’byﬁﬂ.o and genotypic
coeffiolents of variation for ithis charaoisr and the
expecied genotic gein as percentage of meon were 18,
15 and 29 psz ocent respecgtively (Tables ZVIII and XIX)
(Vide Figel).

Thioknses of ssed:

e
The mean valukg pregented ln the Table XV,
H

(‘PABLE XV)



TABIE XIV

Renking of the vaerieties for breadth of sesd (in cm)
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g%: Name of the variety Glgg?er Moan value
1.. 6P, M.3. 9314 7 0,69
2.. 16, 20729 10 0469
3,. 6P Te 536 9 0.63
4 Pyg 15 0463
Se Cqgp % Hew Era=I 1 0463
Ge: @152 %x Hou Era=I 13 0461
e Pattambi local-l 12 0.60
8. 6P, PLS. 63 2 0457
9, Pannithodan early 14 0457

10, Mancheri dottlod-dark 4 0.54

11,  Mangheri~blaolk 17 0653

12 Red seeded selestion 6 0,51

13, Enlingipayae a8 0451

14 Wo, 62 1 0.47

15, @GP, Pil, 139 s 0045

16,  Pusaphalgunl 3 0,42

17 Eolingipayar uhite 16 037

Goneral mean @ 0.‘.;35

G.D'

3 0,02



TABLE XV
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Renking of ‘the varieties for thicknsss of s=ed (in om)

8le

Clustey

Wo. Hame of the verlety Yo, Hean vaiuﬁ
e GP. HeSs 93574 7 0652
‘2 0, 20729 10 Ded?
'3 015é x New Era~I 1 0247 |
K GPT 536 9 0.46
"Se 059 x New Era-I 13 ‘043
‘B, Pannithodan early 14 0.43
T Pia 15 0,43
"Be ¢P, PiS. 63 2 "0.42
"Ge Pattanbi looal~I 12 Ty
10, Manchari-black 17 Qo4
11, Manoheri @Bttleﬂ-damk 4 0.40
12, Folingipayer 8 0440
13.  Pusaphalguni 3 04356
4. Ho. 62 1 0435
15 GP. P, 139 5 0435
16,  Hod sceded selsction 6 0433
17 Enlingipayoy white 16 0693

Genaral mean 3§ 0,41

’ G.B.

s 0.,0192
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Auong the varisties studied the values ranged
from 0,33 om (Clusier No, 16 =~ Holingipayar whits)
to 0,52 onm (Clugter Wo,7 ~ GP.HM.5, 9374) uith a
gannrgl.maén of 0041"gm. Among the Aifferant chara=
cters studied so far least variation between varistios

could be noticad for this charaster,

The phenotypic anmd genotypio varianges for this
charaster (Table XVIII) were (0,003 and 0,003 respeotively
and the heritablility was estimated %o be 93 per cent.

The genetie gain es psroontage of meen for thls cheraocter
was 29 and the phenotyplo and gsnotypic ocoefficient of
variation were 12 cnd 12 per cent reapectivaly (Table XIX)
(Vide Fig.1). 7This shows that thiclmess of eseed is.

not infinenced by environmenial effactn,

Yisld of pods per planis

Mean ylelds of pods per plant for the 17 verlotiss
atudled cre prascnted in the Table XVi,

(TABLE XVI)

Trom the akove tabls 1t ocen be secen that the mean
valunes ranged from 40,11 g (Cluoter TWo. & = Red seeded
galeotion) to 288,73 g (Ciluster To,12 -~ Pattambi looal=-1),



TABLE XV1
Ranking of varlaties for yield of pods per plant (in g)

?Igf: Neme of the variety clgﬁf’"” Moan valuo
1. Pattambi loocal=l 12 208,73
2o GPe T4 536 | 9 227.44
3  OFs MeSo 9314 | 210,04
4, 9152 % Now Era-I‘ 1 208,60
5 GP, PL3, 63 2 198.11
B O45p X New Era=l 13 197.T1
7.,  Eolingipager 8 165 .85
B Manohsri~blaok 17 158,13
G Mencheri=-mottled-dark 4 142.29

10, Pyyq. 13 119,68

11, Pannithodan early 14 118,33

12. 0. 20729 10 118,19

130 No‘. 62 1 115.25

144 Iolingipayor white i6 101.41

15 GP. FL3, 138 5 8320

16. Pusaphalguni > 66,18

17 Red scceded ssleotion 6 40,11

General mean 3§ 150,96
G.D. ] 39-39
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The giatistical pnalysis showed that varletal diffe-
rences for this charaster were found to be highly
significent (Appondix 1I),

Genetic componsnts appesred %o contribuie very
highly to the total veriense for this character. 7Ihe
phenotypic ond genotyplo variensces were 4730.44 and
3962.65 respeotively (Iebls XVIII). Heritabllity,
genatie gain as perceﬁtage of waan, phenotyple and
gonotyple coelffieisnt of varietion were B4y 79, 46
and 42 per cent respectively (Table XIX) (Vide Fig.l).

Tisld of seadspay plonis

The data are prosented in the Table XVII,
{TADLE XVII)

The variebility for thias ultimate aconomlo
chersoter was found to be very high cnong the varieties
atudisd, The highost yield of 159.28 g {Clusier Wo.i12 -
' Pattambi looal-l) baing alnost 9 timos the lowsat yisld
of 18,34 g (Cluster ﬁb;ﬁ = Hed sseded saleotion)-with
a genersl mean for yileld of sseds per plant of 80,65 g
was observed, The varietal differences from tho anova

wora highly significant (Appendiz IX),



638

TABLE XViIX
Ranking of the varisties for yleld of sseds per plant{in g)

31 Cluster
Ho: Nams of tha variety Ho, - Mean value
Te Patiashl local-I 12 159.28
26 0455 % Now Era-1 11 - 120,93
Do 6F. Ts 536 9 118,99
4, {3152 x Hew Era=1 13 112.52
5e GP. PIS, 63 2 111,09
6 CP. M.5. 9314 7 . 101,18
Te Kolingipayar 8 - 97.45
8. Vancheri mottled~dark 4 74442
9  Mancheri-blask 17 71.9
10, Py1s 15 60441
11 Rolingipayar white 16 60,27
12, Pannithodan early 14 53,94
13,  To. 62 1 57438
14, 1G. 20729 10 53,60
15,  GP. PLS. 139 5 52477
16, Pugaphalguni 3 . 4155
174 Red seaded ssleption 6 18434

Genaral mean 3 80,65
G'D' 8 25026
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Thils choraoter wes found to showv high esti-
matea of horitebility and gonetioc gzin, vhich were
79 em@ 80 per cent respectively (Zuble XIX), The
phenotyple ard genodyple coeffiocisnta of varlation
was 49 and 43 par csnt respectively for thils charasters
(Tabls XIX) (Vide Fig.1).

tihile each of the tables from II to XVII glivem
only information ehout one single charucter in respeot
of all the varietiss, information om all the characters
in respsct of 17 sgsleoted varlatics representing the
two sxtrenes of yiald potential is Tarnished in the
Tablg XX,

(TABRLE XX)

The rosulis presonted in the above itable indi-
ented that the aoaterials aseleoeted for the pregent
atudy were highly varisble.

Jorrelation betueen yileld and selected yleld componsntss

The gonotyple and phenotyplo correlation coaffi-
olents wore estimated based on genotypio, phenotypic and
snvironmental varlouces for the seleoted cherasiors,

The correlotion cosificlents between yleld cnd seleoted

component cheracters and intercorreletions among the



TABLE XVIIL

Phenotypio, genotypio end environmental variance for the diffarent charecters

Environ=-
: s Bt temle sl
1) v
p g 8
1. Height of plant (inmm) 0,249 0.144 0.105
2 Humber of primary branches 1560 14360 0.301
S Days to commencemsnt of {lowering :
(in days) 25,330 20.470 4.850
o U dogay T lotion of flovering 40.450  27.300 13,140
Se Flowsring spread (in deyas) 15,780 6,180 9,600
De Humber of flowsr per plant 3168,290 1077.200 2091.09
T Tunbor of pods per plmul 1057.600 769.020 288,570
Sa Length of pod (in onm) 21,020 20,270 0.750
9. Weight of pod (in g) 0.830 0.580 04250
10, fumher of meeds par pod 5631 4439 0.92
1. 100-aced vweight (in g) 12,190 11,160 1.020
124 Length of seed (in om) 0.026 0,025 0.0009
13. Breaidth of ssed (in cm) 0,008 0.007 0.0002
14. Thickness of seed (in cm) 0.003 0.003 0.0002
15, Yield of pod/plaant (in g) 4T30.,440 =962.650 767720
16, = Yield of sesd/plant (in g) 1536.450 -1220.750 %15700

04



Fhenotypils and gonotypio coeffisients of variation, herliablilty, genetle advance
and genstioc gain for the different chorastsrs

v : - g
gg"_ Characters poy Gev _ %i%%? Zexgggﬁﬁ mﬁiﬁ
* H advance GG
1. Helght of plant (in m) o7 28 . 58 0.60 45
2. Humber of primary branches 24 22 g2 2,10 40
3« Days %o comasnpement of
flowering Co Ja.g: ) 10 g 81 8e78 17
4 Doys to completion of
flovering (in days) 8 2] 68 8.84 11
5 Flowering spread (in days) 15 9 39 321 12
6o FNumber of flowers per plant 29 17 34 39.43 20
7. Nomber of pods per plant 37.23 32 73 48.T2 56
8. Length of pod (in cm) 26 25 96 9,13 51
9. Yeight of pod (in g) 42 35 70 132 61
10. Fuzmber of speeds per pod 16 15 82 5493 27
11. 100=-sesd weight (in g) 31 29 g1 6455 57
12, Iength of seed (in cn) 22 20 97 0.33 42
13. DBreadth of se=ed (in cm) 18 15 97 0.16 29
14, Thickness of szzed (in cm) 12 12 93 0,12 29
15. Yiold of pods/plant (in g) 46 42 B4 118.68 79
16. Yield of ssed/plant (in g) 49 43 79 64.15 80

12



¥ig,1, HERITABILITY ARD SAPrCTSD CGENBIIO ADVANOS AS
PERCEHTAGE OF MZAN,

1. Helgnt of pilant (in m),

2. Humber of primary braonches.

3« Days to commencement of flowering (in days).
4., Days to completion of flowering (in daym).
5¢ Floworing spread (in deya),.

G, Number of flowvers per plant,

7. Tumber of pods per plant,

8. TLength of pod (in oam),

9, VWelght of pad (in g).

10, Tmber of aeeds per Dod.

17, 100-ssed walgat (in g).
2. Dsngth of =meed (in cm),

13. Bresdth of seed (in om),

14, Tnicknzgs of seed (4n om).
15, Yield of pods/plont (in g).

16. Yield of sesdn/plant (in g).
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TABLE XX

Range, mzan and standard error of maan of the different oharsoters

o
gg" Chorasters denga Hoen g;gsgggagg
* Prom To mean
1. Hoight of plant (ia n) 0.49 149 1434 0.17
2o Number of primary branches _ 569 951 54 0e.28
3. Dayas to comwencement of Zlowsring  §2.7 60,38 48,82 1.10
4. . Dayp to completion of flowsring 69405 83,04 80.44 1.81
5¢ Flouering apread (in days) 235.32 33.32 2721 155
6« Humbar of flowers par plant 121.05 271.82 125,15 22,86
7. Tuamber of pods per plent 6 57 156,18 57,30 8449
8, Length of pod (in em) 10.48 28,82 17.82 D044
9. UHelght of pod (in;gz) - 0683 3.8 2.18 0.24
10. Humbor of seeds psr pod 10441 17.67 14436 0.48
11. 100=3eed welight (in g) 5 e29 16,60 11,40 DeH2
2. . ILengih of sced (in on) 0.51 1.21 0.79 0.015%
13, DBreedth of ezed (in cm) 0437 069 0455 0.007
14, TIhickness of seed (in en) 0.33 0,515 0.41 0,007
15. Yield of pods per plant (in g) 40.11 288,73 150.96 13.57
16. T4 of geeds per plant (in g) 18,34 159,28 80465 8.88
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yield componants are furnished in Table XXI,
(ZABLS XXI)

The genotypic end phenotypic correlation coef-
ficlents followed the same trend of association.
Gensrally, the genotyple correlaiion coefficients were
slightly higher ‘tha.n the phenotyple corrvalation coeffi~
ciento, Horsafter, the word correlotlon will denote

tha gonotyplo correlation.

Waubar of pods psr plant (0,70218), nunber of
geeds per pod (0,92455) and yield of pods per plant
(0,98603) showed signlficantly meximn (significant st
19 lovel) oorrelation with yield of sezds per plant
(Table XXI) (Vide Pig.2). Among thesa, yleld of pods
per plant showedi%iggmat gorralation with yield of
sgaed por plant (0,98503) follovwed by nunmber of geeds
per pod (0.92455), All the selected ooupenent chara=
aterg showed significant positive correlztion with
yleld of sced por plant.

Tunber of pods per plant chowed nepptive correla-
tion with weight of pod (= 0,04571) and breadth of osed
(= 0.14180). \Yelght of pod showed poaitively significant
correlation with all the cheracters, Thickneea of seed



TABLE XXI

Genotypioc (rg ) and phenotypio (rp ) coeffcient correlations emong gsod yield snd ite seleated

componantis
Rumber Hunbep
of pods Ueight of meeds Breadth Thicknoas Yield of Yield of
per of itk od of seed of goad pod per aeeds per
plant = pod pod pland plant
Humber of - 0.045T7% 0.50279% = 0,14166 000611 (,60370% 0,.70218%#
pods per plant 1 (= 0.04634) (0437720) (= 0.01213) (0.01732) (0.61310%%) (0.67039)**
Hedgnt of pod 1 0.67210%= 0.87768%%  0.,91055%* 0.70745%* 0.57028%
(0.65773)%= (0.49917)* (0.,70228)** (0,57278)%  (0.47305)
Tumber of sgoeds 1 0.09108%22  (,62059%* - (,95056%* 0.92455%%
pexr pod. I(0.42882) (0.,54787)*  (0.82315)*¢  (0.T7571)**
Dreadth of sead 1 0.95655«&” 0.66925** 0-55099*
(0.62033)%* (0.48395)% (0.42733)
Thicknsse of seed 1 0.66391%%  0,57167%
(0.60033)*  (0.50040)*
Yield of pods 1 G498603""
per pleat (0.96754)%*

eep——

Figures in brackeis indicate phenotypic correlation coeificienis.

% 3Significant at 5% level
=% 3ienificant at 1% level

b



Fige 2. QORRELATION COEFFICIENTS DBETWEEN YISLD
AND ITS SELECTED COMPOIENTS

xaf = Correlstion cosffiolents bstween number
of pods por plant ond yleld of seeds
par plant,

Xéf a Correlation cosffioicnta between weight
of pofl end yieldd of socds per plaat.

Xz = Correlation coefflcients between number
o{ scelds per pod end yleld of seeds poxr
plant,

X@Y a Correlation cocfficients betwecn breadih
of asced@ md yleld of geods par plant,

ng # Correlation coefflelents between thioknces
of ssed and ylsld of sceds per plant,

XY = Corrslation coefflcionts beotween yleld of
poda per pland ond yleld of seeds per
plant.



\
W6 CORRELATON COSFFICIENTS BET 4t0M YIELD AND
ITS SELECTED COMPONENTS.

oz e e

THEMOTVEIC CORRELATION COEFFICIENTS.
EcruoTypic CorreELATION CORFFICIENTS.

- MEHIFICANT LEVEL FOR SENOTYRIC AND
1.0 PE!E‘NOTVF‘iC COREELATION COEFFICIENTS,
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(0,91059) showsd maximum correlation with weight of

pod, TFumbar of seeds per pod a2lso showsd positlvely
slgnificant correlation wilith other characiers, Humber

of sceds per pod showsd maximum oorrelation with yleld

of pod psr plant (0,95056), Rrezdth of sesed was posli-
tively signifiocant with thichkness of seed and yleld of
pod psy plant. Breéﬁth of seed shoved maximun corrale-
tion with thisimsss of need (0.95655), Thiokness of
agsd wos postlvely correlated viih yield of pod per plant
(0.66391).

Path _coeffiolent analysias

The path coefficient analysis in order to shovw
the direct and indirect effoots of sclepled yield
components viz.; number of pods por plant, weight of
pod, muuber of gecds psr pod, breadih of sced, thickmoss
oL seced, yield of pod por plant on yield of ssed per
plont was done the uvsleotion of componant treiits being
baged on the significance of genotypic oorralation

coeffioiento,.

The genotypic corralations on peed yleldd per pl&nﬁ
of its nix geleoted attributss were pa:tion?d into dirsot
ond indirect contributlons of the componsnits on yield of
gogd per ?lan%. Date are presented in Table XXII.

(TABLE AXII)



TABLE XKIT

Dirsot end indirect genotyplc effects of six component cheraoters on geed yield

Rumbaxr
of poda Welght Hunber of Yisld of
g psr of aceds Breadth Thicknams  pod por
plant pod per pod of seed of seed plant
fumber of pods
paey plant 0.70218 0.32921 0,00216 =~ 0,11273 = 0,07266 = 0.,00215 ($.55835
Weight of pod 057028 = 0,01505 = 0,04723 = _0.15069 0.44868 = 0,32000 0.,65425
Mumber of sceds '
par pod . 0.92455 0.,16552 = 0.,05179 - 0.22421 0.35445 = 0.,21849 0.87907
Bracdth of geed 0.55039 =~ 0.04670 =~ 0.04752 = 0.15515 0451223 = 0,33678 0,618%2
Thiokness of ,
geed , 0.5716‘7 0,0020T - 0,04307 =~ 0,13914 0448397 = 0,35208 0,61398
Yield of pod . ) .
per plent 0.98603% 0.19877 ~ = 0,03346 = 0421312 034281 - = 0,23375 . 0.92479
rg = genotypic correlatvion

Flgures unferlined reprosent dircot offect.

Reaidual effeot = 0,1015



Fig.3- PATH DIAGRAM INDICATING DIRECT AND INDIRECT
EFFECTS OF THE POSSIBLE COMPONENTS ON YIELD OF SEED PER PLANT,

©.1015

~0.224
o0.512
—~0:-352

0.6o4

— —» PATH COEFFICIENTS.
¥ r(g)- GENOTYPE CORRELATION.

1. NUMBER OF PODS/PLANT. 5. THICKNESS OF SEED.

2. WEIGHT OF POD. 6. YIELD OF PODS/PLANT.
3. NUMRER OF SEEDS/POD. 7. YIELD OF SEEDS/PLANT.
4. BREADTH OF SEED. K. RESIDUAL EFFECT.
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Ths results revasl that the six conponent
cheraoters alone and in combinations contributed
more than 90 per oent of the variability in ssed yiala
per plant (&% = 0.9897).

The path coeffiolent analysis revealed that
yield of pods per plent exartedigaximum direct affeot
than eny other components (0.92479) on yleld of ssed
per plant followed by breadth of seed (0.,51223),
| The diract effeot on seed yleld per plant vas
negatively influenced by wolgnt of pod { =~ 0,04729),
. number of seeds por pod ( - 0.22421) ond thickness of
seed { ~ 0,35208), though their total correlation with
yield of seed per plant was pogtlve and signifioant
(rg s 0,57028; r_ 3 0,92455 and r_: 0.57167 respectively)

g
(Table XXIX) (Vide Pig. 3).

&

The indiroct offeot of numbsr of pods per pland
through pod yield per plant on seed yleld é%g wvorth
mentioning. The highiy aignificznt correlation bstwsen
number of seeds per pod and yield of assed per plant
migat hove resulted from the high positive indirect
effeots on ylold of seed por plant through yield of
pod per plant end number of pods per plent, 7Ths indireot
effect of number of pods por plant through welght of pod
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was positive and through number of seeds per pod,
breadth of soed and thickness of sesd was nagative,

but all these values were very low.

Selection indexs

Selention index throuéh discriminent funotion
analysis was £itied to ascertain the extent of contri-
bution of eash fastor towards sesd yleld por plaht and
also to predlet the gesd yield psr plent based on the
phenotypic parforrance of the six ehernoters namely,
number of pods per plani, weigai of pod, nuumber of
scada por pod, hreadth of seed, thicknooa of sead and
pod yield per plant. Thus the following sclection index

wag obteincd,

I w 0,433 L' v 1,22 x2 = 4,69 xa + 16,575 X4 *

Whera I = Selection index,
X, = Yield of seed per plont,
X, = Rumber of pods per plant,
X§=u Pod welgnt.
14 = Number of ceeds per pod,
X; = Ereadth of seed,
Xs; = Thickness of seed,.
X7 = Yield of pod per plant,
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Using this oriterian, index valuse for eesh
variety wore detorminsd, The same in the dimcending
order of magnistude im presented in Table XXIII.

(TABLE XXIII)

The results indicate that Pattembi local has
the highost index valus (704.64) follow=d by 31;2 x
Few Era-1 balonging to Cluster Ho.11 (672.,91). The
loweal index wvalue of 392,25 has besn rcoorded wy -

Pasa Phalsuni of Cluster Y¥o.J.

Constellation of 17 oowpea genotypes through meiroglypss

The 17 gerotypess ere pleivorially represented
throuch metroglyphe (Vide Pig, 4),
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TABLE XXII1
Ranking of ths varieties bassd on the index value for
selaeotion
o Nama of the veriety Gluster  Index valus
1,  Pattambi looal-I 12 764424
24 0152 x New Era-l 1 672,91
Je GPs To 536 9 667.83
4, g, 5o X New Era=I 13 657 57
Se GP. P13, 63 647.96
6, GPe M8, 9314 7 596 .811
T Enlingipayar 58320
.8, HMancheri=blaok 17 556 .96
9, Mancherimottiled - dark 4 523451
10. Kolingipayar whito 16 513.85
11, Pennlthodan early 14 494.78
124 Hoe 62 1 400,21
13« Pyyg 15 450437
14. 10, 20729 10 439,01
15,  GF,. Pi3. 139 5 427,05
16, Pusaphalguanl 392425




Pig. 4. CONSTELLATION OF {17 OOWPEA GENOIYPES BASED OY
C YIBLD AUD IZ5 OOMPONBHRIS ZHROUGH METROCGLYPHS.

Cluster Rumber

- YU T S

10
1
12
13
14
15
16
17

Nama of the varlety

No. 62

GP. PLS. G3

Puga Pholguni
Mancheri YNottled-dark
GP, PL3, 139

Rad sseded selection
GP, M.Se 9314
Zolingipayar

GP.T. 939

1C, 20729

G.‘ 50 % Tlew Era=1
Pattembi looal-l

O 52 ¥ ew Bra-i
Pamithoden early
P118

Folingipayer vhits

Hancheri-blank



No. OF SEEDS/ POD

Fia.4- CONSTELLATION OF 17 COWPEA GENOTYPES BASED ON

YIELD AND 1T COMPONENTS THROUGH METROGLYPHS.

(1 TO 17 REPRESENT CLUSTER NUMBERS)

204
19/
18
17
16
7
15.
14
13,
l is
16 6
12 ] —+—
15
11 '
3
10-
— LOW-
—  MEDIUM.
— . HIGH.
5. l Y\ELD OF. PODS/PLANT.
' No. OF PoDs/PLANT .
—s BREADTH OF SEED.
¢— THICKNESS OF SEED
25 .5 75 4 1.25 1.5 475 2 226 25 275 B 325 35 375 4

WEIGHT OF pPoDs
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DIBCUGSION

The prims ebjective of any plant breeding pro-
grarms e the development of elite arop varistiss through
gonatic upgraiding of econonic orcps. This usually
followe two pathways vic. “produotion braeding” and
"dafaot elinination hrseding” or "resintance treeding”.
Thongh these tuwo pathueys are termed differently they
g0 nide by side symblotically. Produstion bresding with
which tho bresder is mainly concernsd is usually followsd
for evolving vericties or improving the axiating onen,
Tho vewieties thua evolved or aynthesised should have a
batter genstle rake up within o worphological f{rame work
that will reoult 1niﬁetter andagffieient abmorption of
plant food ingredientis from th;'soil and also in ths
harvest of solar cnergy resulting in a betier convartion
of ths above feotors into the f£inal harvesisble produce,

The bagio information vhich & brecder ugually
roquirss as a prerequisitie to any breeding programms of
a portiounlar orop spacics is the axtent of variability
pragent in the aveilsble germplasm, Informations en
hepliability end estinmates of genetio afdvance that eould
be obtoined in the nextlcyola of seleotion ars of vital
importance to the breeder in deodding tho appropriate
m thod of broeding. A Imowledge on the degves of



agaociation arong quantitailve characters would help

the breefer 4o pinpoint o charaoter or characiers whosse
selection would automatically result in en overall
progress of puch characters vhich are positively ocorre-
lated with yield and wounld also result in the elimination
of such cheractors which are negatively correlated with
the yield, Thus e thorough understanding of genetio
diverslity in the varietal apsotrum is imperative for

the broeder. Tha present investigations basloally Geal
with obteining the relevani genstic informations as a
prerequisite to production brseding programme in a numhary
of selscted sowpea varistles, The reaulis obtainzd are

discusged in the following psges.

The seventecn coupea varietiss wers observaed to
be significantly different for the sixieen ocharaoters
studled, vlzy plant helght, nunber of primary broanches,
daye to commenca and complete flouering, flowering spread,
oumber of flowers ond pods por plant, length and wolght
of individual pod, numbar of seads per pod, 100=sesd
welght, length, brecdth and thickness of essd and pod
as well as seed yields pey plant,

Of ths varlocus estimates of quantitative varia-
billty, moan, range and variation around the means are



thc basic onas, Success in genetio improvanent of a
orop would, to a lerge exicnt, depend upon o wide
genetlo base resulting in a wider genetlo variability,
In the present investigation 1t may be seen thet tho
range of variation for almest sll thw charactera is
largs, partiocularly in respeot of plant helght, numder
of pods per plant, length of pod, welght of pod, 100-
seed welght, pod an well ag seed yields per plant ete,
This indioated the preaence of enough varlabllity in
ths population under study. Tha inveatigatlon of
Tikke 8t al, (19745 in clupter hean, ond Seini gt gl.
(1976) in peas, have shown that & wide range of varia-
tion was present for most of the charaoiers considsred

in thosma orops,

The obzerved variastion alone ig not sufficlent
for the breeder, A knowlsdge of the extont and naturs
of genetioc verisbility is all the morc important,

This necesgoltatsn the breeder to partition the overall
or the iotal varlabllity into her;table or genatic and
non=heritaoble or environm=nial componenis, bacauas of

the high influence of environment on ithe ezpréssion of
the quantitailva charuotors, Varilancs gstimates in the

presont, investigation hava shown that the total gbserved
variznos in fouriden out of sixteen oharacters studied

ars nainly dus to gonstio causes as indloatsd by the
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predominanace of genotypic varianca over environmontal
variance, Only in the case of flowaring apracd and
number of flowers per plant the environmental varisncs
hes been more then the genotypio variaonce, Thig indi-
eates that they are oharacters which are highly iniluen-
ced by environmental effects like number of rainy doys
during the erop growth, length of the day, temporature
of the atmosphere etc, A good amount of the variabllity
obaarvad in other cheracters like plant height hedghd,
days to complete flowering, number of pods per plant,
weisht of pod, ete, i9 also seen to bz contributed by
environmondel effeots, Similar resulis have bgen re=
ported hy Sangh! st al. (1964) in clustsr bean,

The magaltude of the variance ags cuch doses not
indicate the relative smount of variebility for which
coafficlents of variations apﬁear to o a beticr index,
High genétypia ooefficient of variatlon iadicates that
genotypic variability present in the orop for that
charagter i high and enableg us to compare with that
present in other charasiers, The values sstimated for
the phenotyplo and genotyple coeffioclients of variation
~ in the preeent study heve revesled that plent height,
numear of primary braonches, number of peds par plant,
longth and weight of individual pods, 100=-psad waight,




89

length of a=ed, pod as well as sesd ylelds per plant
etc, hove high estimates of over 20 per cent. Thie

is guggestive of the feot thut there is hig}i degres

of varlability in the orop for thise charanters as
oompared to {the rest and, therafore, the 'same can be
utilized for orop improvement programmes. Reports by
Anand end Torrie (1963) in soybean, Pende et al. (1975)
in Frennh bsen, Tripathi snd Lal (1975) in oluster bean,
Laxmi and Goud (19‘5’7) in cowpea are im supporh of the
ahova finﬁingma' Charaoters iike number of flowepys per
plant, number of gseeds per pod, breodth as wsll as
thiokness of seed ate, are obssrved to have moderate
genotyple coefficients of variation (10 to 20 par cent),
vhalle days to commencs =nd complete flowering and flower-
ing spread have ezhibited low values of genotyplo cose-
f£ficients of variation (below 10 per cent), thereby
suggeating that thsse characters offer little scope for

gelegtion.

The maguitude of genotypic coaffiolent of variation
alone will not help ua to deternine or ageertaln the
emount of variation ihet is heriteble Gandhi et 21.(1954).
Heritability ¢atimataes alone willl give an indox of the
herltable porilon of variation, According to Burton (1352),
genotypie coeffiolent of variation tozsther with heritabi-
lity estimates would givs o trus p!.e.ture of the amount of
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progress to be expacted by seleotion, Resulis of the
prasent investigation have indicated that charsoters
like length of pod, 100-zced weight, length of ssed

ato. have exhibited high genotyplc ccefiiclent of
variation coupled with high haritabllity sstimates,
Heritability estimatos are“\lﬁiigbeat rorlhiengm ag wall
aﬁ%ﬂﬁgaﬂth of seod (97 pernéent) folio;ed by?fength of
pod (90 per cent)]thieknsas of sced (93 per oent) and
100=-seed waight (91 per oent). Other charasters like
misher of primery branches, days to conmencs flowering,
numbor of seeds per pod and pod yialé por plant oto,
have shown valuos of heritability exoeceding 80 per cent,.
Hense these tralis can be improved by selesotlon sinoe
high heritability indicated the effeotiveress with which
peleotion of genotiypes can bs based on phenotypio per~
formance ()’ohn.aon et al, 1955 a), Among the charaoters
studied number of flowers per plant cnd flowering spread
have exhibited ths lowast eotimates of heritability of
34 por oent end 39 per cent respsctively, thereby indi-
cating the limited socope of sclection for these tralts,

flerditability estimates alone provide no indica-
tion of the amount of the gonetioc progress ihat would
reoult from gelcoting the best individuala., A betier
approash in such situation would be to consider heritablility
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eatimtes and genetic advance jointly so as to arrive
%
at more relieble conrclusion, Johnson gf a8l. (1955 &)

mnmes.z- studies with soybean have suggested that
heritabliity eatimaten along with gﬁﬂﬂtic gain (Gonztie
advanco expressed eg perccntage over the mean) are mors
useful than heritability estimates alone in predicting
the rasultont effeots for seleotion of the best indivi-
duals, 'In the present study, genetlc advanoce was sati-
matad a3 absoluts for each character and also ths per-
centage of mesn (Genctie goin) for ocomparing differsnt

charaoters.

Expaoted gonctlo advance estimcoied in absolute
valuae for the varlous charaosters hove indicated that
under five per cent intenslity of sslsction ia. by
geleoting five per cent superior planis from the ava-
ilable population, 1t will bz possible to improve ihe
seed yiold by 64,15 g per plant, pod yicld by 118,69 g
per plant, plant height by 0,6 m, number of primary
branshes by 2.76, days to commsnce f£lowering by 8.38,
days to oompdsie flovering by 8.84, flousring spresd by
3.21 days, number of floweras per plant by 39.43, numbser
of pods per plant by 48.72, length of pod by 9.13 cm,
welght of pod by 1,32 g, number of secds per pod by
3493, 100-geed welght by 6.55 g, length, breadth cnd
thicknass of seed by 0,33 om, 0,16 cm and 0,12 on respsotively
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The ganetic gein esilmaic is maximue for sead
yicld per plant (B0 psr oent) followed by pod yleld
per plant and the gsenms iz minimam for days to complete
flowering (11 por ocent) and flowering spread (12 par
cent). The rast of the charactera studled ave observad
to possess values of ganctic gain in botween the iwo
extromas, The repulta of the preosent investlgationa -
have indiecated that ohoreoters like nusbor of privary
branches, numher of pods por plend, walght of pod,
100-geed waight, length of csed, ped a9 w2ll a3 seed
ylelds per plent eto, exhibit high heritabllity (above
70 per ceat) coupled with high or moderately'high (above
40 per cent) genetic gain estimateo thereby indlcating
additive gene gffeats for the exprennion of above traits
(Panse, 1957) snd ag auch those trolts can be Improved
thyough straight gslection, Characcters liks number of
seeds par pod, breedith of seed and thiociknems of aqea
ara found to have high heritability cstinates ooupled
with low genetlo gain valusg which may bs atiributed to
the agtion of hon-additive genss which inolude dominance
and the epistasis (Panse, 1957). As smuch melootion hag
limited soope for ilmproving these tralta,.

A qonmparison of the avallable maierial for
different cconomio traltshns revealed that different
typas oerry superiority vith regard to various traits,
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Honce there ie possibility of cowbining the desirable
attributas through an effestive hybridization programe
between types seleoted from the avallable materials,

Yield in any orop plant is a complex charaster
deternin=d by a number of gonetie factors ond environ-
mental conditions occurring at-varmué stages of the
grouth of the plant, Henes, selection for yield, morely
. on the basis of ito phonotyplo expression, is likely to
glve misleading resulis, Foy a rational approsch to the
improveument of yield, it would therefore ba deairsble io
hava some knowladgo on the aazoéig.tion botween the
differont yield aompanehta and their ralative contridution
t0 the yield, A knowledge of such relationship 1s asszn-
tinl if selection for the aimltensous improvement of
yicld componants and in turn yield to be cffootive, For
thia purpose o simple correlation atu&y scoes to ba '!.n-
adegqnate to measure the asgociation, rsinaa. different
genotypes are susoeptible to environments in varying
degres. Robliusen et al, (1951) hevo pomﬂed out the
naefulnsss of genotypic and phenotypice corrslations .;!n
orop improvemsnt prograomd, Genotyploe correlation cos-
ffiolents yrovide a measurs of the degree of gonotypio
assoclation betwsen the oharaoters and remwsal such of
thoge ussful undey conslderation, UWith this in view,
the phenotypie and genotypio correlatlon cosfficlents
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batwesn yiald and alx of its gelsoted components and

the intercorrelations among them were woryad out.

Rogults of the present study heve indloated
that within the linite of aceceptable orror the pheno=-
typic and genoitypie ocrrela#ion coofficients for any
of the six gelscted tralts vith seed yiold geem to be
of comparchla magnitudes, However, the gonotyplec
correlation ocucfiioicents ars slightly higher than the
phenotypie correlation coeffleienis, thersby indiooting
the preponderance of inhepent relaticnship botuzen the
components end yield.

Yield in cowpea is peculiar in the sense, thad
both pod ce wall a9 need yields are practicalily important
in this orop, Pod yield ceoumss iwmporisnce in vegatzble
cowpsa, and seced yield-in grain cowpset. Both are equelly
inportant in oages of dual purpose cowpss,. IThe assocle-
tion analysis in the preeant invastigotlon hes roevenled
that ylelds of both pod and seed are highly essoointed
with number of poda por plant, welpht of pod, number of
sa3eds per pod, breadth and thickness of seed, Pod ylold
per plant is algo strongly assooclsted with seed yleld,
Agpooiotion of the firet five components with pod yisld
13 alao signifiocant, elthor at ome @y ceni lavel or at
five per cant level, an ovidonced by the slgnificancs of
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of both phenotypic and genotyplc cosfficlenis of corrala-
tion (Vide Table XX1) (Vide Pig.2). With reference to
80ed yleld, all the pix componsnts having exnibited signi-
ficent assoslotions as shown by their gsnotyple corraln-
tion coeffioients, Dut with roference to the phenotyplc
correlation ccefficienis only four out of six oomponents
have exalbited significent associction with seed yield,
In the czsa of welght of pod and also braadth of seed,
the phenotyplic ocorrelation coefficisnts with ssad yleld
ere gesn to be not algnificant. This may perhaps be dus
to the modifying effects of environmental faotors in the
exprasaion of genatlc components of those tyelts, The
aasoaiatinndor yiéld vith its componecnts alons is not
adoquats in any seleotlion programme, A Imewledge of thair
intorrelationahip is =loo needed. Doku (1970), based on
hie vork in cowpee has suggasted that intercorralation
among the yield oomponents ghould be estimated, since

in an actual breeding rrogramme, rate of improvemant in
ong component might or might not result in the lmprove-

- ment of other components, The estimates of inter
correletions for the golscted yleld components in the
prasent study have revsaaled that weight of pod, number
of seeds por pod, breadth of ssed and thicknsss of ssed
are strongly ani poaitively assoclated with sach other,
thereby indicating that improvement through seloction in



cne tralt will toke cars of a simnliancous @ravemnt
in the other traiss as wall, Number of pods por plant
i3 observaed o be negatively corrslated with welght of
pod and breadth of sced, This sqggaats that inprove=~

mant through selsotion of number of pods por plant is

posalble only et the expsnsd of wolght of pod and also
breadth of ssed.

The agscolation analysis based on coyraelation
eoeffiolenis of componants with yleld wiil not provide
a8 true ploture of the relative morits or demeriis of
aach of the componants o final yleld, since an indivi-
dual oomponsnt may either have a direot infiucnce in
the lmprovemznt of yield or indirect role through other
components in tha lmproversnt of yisld, or both, Path
coaffiolant enalyais developed by Welgnt (1921) and
applled for the firgt tims in plants by Dowey and Tam
(1959) furnished 3 moans of the divect and indireot
effectn of individuol componsnts %o fingl yield., Resulis
0f path coefflolent analyals in ithe precent study have
raveslad that, pod ylold par plant hoo the maxioum direst
effect (0,92479) tovards seced yleld followed by breadth
of sesd (0,51223) and number of pods per plant (0,32921),
The indircot ¢ffeots of all but thyes ohavagtsrg through
thase treits are also positive and high. Hence 1t is to

-
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ba understocd that these three charneters vizg pod

yield per plant, weadth of gesd and nmumbar of poda

per plont form the important tralts contributing to
psed ylald in cowpeal vide F‘;g.s_),

The regults of the present study have also indi-
onted that the direct effects on nesd yiald of the
tralts viz., nugbsr of sesdo per pod (=~ 0.,22421), thiok-
neas of sced ( = 0,35208), and welght of pod (= 0.04729)
are negative, though, thease traite have exhiblied high
significant genotypic ocorrelation caofficiconts with pecd
yield, This oitustion is expleinable by couneidering the
poegitive iﬁdl.reat gffenct of these traita through other
characters on seed yield, Thus for example, number of
gpeds per pod has beon ohgerved to have positive indirsot
effaet on ssed ylsld through musbor of pods par plant
(0.,16552), brecdth of osed (0,35445), and pod yield per
plent (0,87907), The sams cxeplanation holds good for
the situation in the case of thickrads of seed end we
walght of pod,

The rosidusl effcot oaleulated in the path coaf-
fioient mnalysls is only 0.1015, This indioates that
about 90 por oent of yileld in cowpoa is contribduted by
the aix componant iTraitc comsideyred for the path anclysia,
This comparatively low valus of residual 'a\fraot obtained



in the present study adequately supporits the correct
choice of yisld components iu cowpea for Path Coeffl-
eclsnt Analysis,

Hence, from the results of Path Coefiioclent
Anslysis osrried 6111‘. in ths presont study, 4% ocan be
concluded that grostor oaphaslis has to be lald Lo
Improving pod yield per plant, brealdth of sced and
nunber of pods per plant wkich have exepted posltive
and high direot effcota and throngh waioh other
componenta have also exortad maximun indivect effiscts
toverds seed yleld,

Finalily, with & view %o cvolving a seleotion
index for igolaiing superior gunotypes from among those
teated, 2 selestion index through disorininent function
analyols was vorksd out., Dased on the index, the
variety Pattambi local=l (Gluster o,12) proved to be
the best followed by 6152 x'Naw Ere=1 (Cluster To.11),

94



SL mmary




95

SUMHMARY

Verisbility studics in cowpes (Yige unguloulata L.)
wers undsriaken m the Division of "‘Ag‘mulmal Eotcm.;,r, \
Oollege of Horticuliturs, Vellenikiers during 1979-1080,
Savantaecn differcnt eoupes varietiss belonging to seven~-
tacn ﬁiati:?.\at clugters wers rainsd dxirﬂ.ng the lhariff
sozgon of 1979-80 in am randomisaed blooksdesign with four
raplications, Obgervations on sixteen cconomis character
wers reocordesd from 10 plaante par treatmnta.‘ The data
warg subjested to guiteble statistical anslyses for
estimating the variability availsble in the material,
for working out the heritabls portion of the veriability
end for f£inding oul the degrse of assoolation of the
different components of yield with yiecld elther dlvsctiy
or indlirectly,

The important findings are summericed belows

1. Ths soventeen cowpoa varictles ghowed signl~
fleant differences with reforaenge 1o the olzisen chare=
ctecra studied,

2, Estimates of phonotyple, genotypie znd environ=
mental varlances have shown that a large praparti.an varia-
bility in all the choracters oxespt flovering spread snd
nurber of flouwero per plont was due to genotic fsotora.

Valuss of phenotyplo and genotyple coeffiofent of warilation
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hove confirmed the ahove conglusion.

3, Herliecblilty in the brsead senss was high
{ovor 70 psr cent) for twelve ohavaoters, usderately
hign (40 to 70 per csng) for two oharacters and low

(below 40 psr cent) for two cheracters,

4, Oonetio advance estimated in abaolutc
valugs was promising for all oharacters.

[he
5. Genetie gain vas higheot (80 por cent) for

gcad yield por plsnt and loweat (11 per cent) for days
to0 complete flowering. Other cheragsters exhibited
entimetos of genetio gain in hetwsen the iwo oxtremos,

6, Oharactera like number of primary branchea,
number of pods per piant, length and welght of pods,
100-geed wolght, longih of sved and ped as well as
sced 'y;lelda per plant have chown high heritesbility (over
70 per cent) and high or modsrately high gonstic gain
(40 to 70 psr cent) and as such they might be governed
by additive genss, Hense, these ocheresters ocan be
inproved througﬁ stralght sslection, Nuwber of seads
per pod and breadth end thiokness of gecd have exhibited
high heritabllity but low genetin gzin thsroby suggeeting
the aotion of non-additive gonea including dominance and
epiatasis, [Honse, stroight gselzotion has linited soops
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for improving these traits,

7. Reoults of corrslation studics have revsaled
that phenotypio and genotyple correlotion cosffisients
for any pair of traits wera of aomparublc magnituden,
Howover, genotypic corrolation ccefficients wers alightly
higher then phenotyple correlation coefificients in mout

of the onsen,

- B+ Pod end ssed yisldes per plant wers otrongly
aasaciajbaé with number of pods per plant, weight of pod,
nunber of eceds per pofd, braadth and thlelness of ocsad
at both genotyplo end phenotypie lsvale,

9. Inier corralations atudied have shown thad
characters exnibiting aignificant assonlation with ssed
yield por plant were olso highly intorcorrelated, Henos,
walght of poﬂ.!number of gecds per rod, brcadth and
thilcknass of seaed can be simulbanczously improved,

10, TResults of Path Cosfficlent Anglyois have
brouagat out that pod yield par plant, hrgadih of seed‘
and number of pods par plant hed high posiiive dirszet
effects on seed yicld, in thaoit order. Thickness of
seed, number of gseds per pod aﬁd velght of pod had
negative direst effects on seed yield and the highly
positive corralation opoffioients exhiblicd by them with
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peed yleld were compensated by their indireot effects
on scad yield through other traits,

-ﬁ. The reonidual effect was 0,1015 indicating
that about 90 por coat of the variation in yleld wore
contributed by the six components considsred in Path
Cogfficient Analysis.

12, A comparison of difforent varietiss bagsed
on the index valus has revealed the aupericrity of
Pattombd looebf (Cluster Fo.12) over othors.
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- ABSIRACT

Studies wors undertaken with savonteen cowpea
varieties reprogenting ssventeen oclusters, in the Depard~
zent of Agriocultural Botany, Colisge of Horticultura,
Vellanikimra during 1979-80 to agtimate the extent of genatio
variability, c2osogiation among the selected ocharacters and
its partition Imto direcet and indireod effsots through Path
Qoaffiocisny Analysis, A diseriminant funotion eanalyais
wag oarried out with a view to isolating superior gonotypss
fron among thoee studied.

The reoults hovs shown that the differencs betuween
typas ware highly aignificsnt for ell the sixteen charastors
studied, |

The estimates of varionse componsnts and cooffiolents
0f variation hava indicated that the majer portion of “otal
variability in all charasters, oxoept for flawering sprezd
and numheyr of flouers per plant was due to gonetic ceuses,
Horitability in the broad genge wvas found to be gquite high
for ©ll charcoters excapt for flowaring apreed and numbey
of flowers per plant, BExpasted genetic advance heg chown
thot, by selecting five per cent superior plaate £rom the
avallabls populstion, yiold oould bs increased by 64,15 g
per plant,

Characters such es number of primary brenches, number
of poGs per plant, longth and veight of individuel pods,



100-ae0d welght, length of sesd, pod a8 well as geed
yields per plant vhioh exhiblied parallelism in the high
estimates of heritability and genetic gain might be due
to the motion of additive gones and oould be improved
ptralgat awny through saleotion. Variety Pattanbi looal-l
was found to ba exosptionally high ylelding,

Yield of soedp per plent was highly correlated with
numbay. of pods por plant, weigat of pod, number of seads
per pod, reasdth of gced, thloknsss of ssed mnd gield of
pods per plant. The correintion cceffiojents among ths
yield componcnts were alco highly significnnt,

Path coeffioient anaiysis koo shown that yleld o
pods psr plant, brecdth of seced, and number of pods per
plant had high direct positive affects on yleld of seels
per plant, Welght of pod, nuxher of seeds per pod and
thioimess of =sed exhibited low and negativs dirsot effects
on yield of seeds per plant,

The index valuecs caloulsied based on disoriminant
function analysis, rovesled the ocupsriority of Patiambi
Iooal~1 (Cluster No,12) followcd by 0‘152 x Hew Bra=1
{Cluater Wo,11).
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Appendiz 1} ABSTEAQT OF ANOVA
81 o
Ho. naractera Souroe DP 58 S
1. Plant height (in m) Total 67 16,43
Varictios 16 10,90 Q.00%®
Replication 3 0.49 0,163
Brror 48 5.04 0.105
¥amher of primary bud Fotal 67 107.085
Varieties 10 91,658 5e720%%
Replication > 0.939 Q313
Error 48 14,489 0,301
3., Days to flovering ‘
commenosmant Total 67 1657 .42
Veristien 16 1387.60 - Bh,TI#®
Repliﬂ atiosn 3 3‘6 9‘5 12.1 ‘5
Brror 48 233,38 4,85
4. Days to flowering
ocompleticn Total 67 2648.,14
Varioties 16 1957 .06 122.32%%
Raplication 3 60,18 20,00
Brror 43 630,90 13.14
5. Plowering spread(in dags) Total 67 1078.59
Varieties 10 548,95 24,5108
Replication 3 69,05 23402
Error 48 460,58 9.60



Sle

o, Charaotors Source DF s M8
6. Wo. of flowars/plont Total 67 258378.48
Varietios 16 102393.33 6399.90%*
Replication 3 35607.99 11869,33
Error 48 100372.16 2001.09
7. Number of pode/plant Total 67 T4200.07 )
Variety 16 53834.88  3364.,68%*
Replication 3 6513.76 . 2171.25
_ Error 48 13851.44 288,57
8, Yod length Total 67 1345.97
Varisties 16 1305,01 81,.81%*
Replication > 077 0.26
Error 48 36419 0.75
9. - Pod velight Total 67 5344
Varigtiss 16 41,34 2500
Replication > 04237 0.08
Error 48 11.87 0.25
10, Numbar of seeds per pod Total 67 342489
: : Varisties 16 295.85 19, 180%%
Repliestion 3 506 1.02
Error 48 43,98 0.92
(0.706)
11. 100-z2ed weight Total 67 765 041
Variotieo 16 72709" 45 OSO&'
Replisction 3 5.28 1.76
Error 48 52,19

1.09



S1.
No,

Characters Source DR 33 b R

12, Seed length Total 67 1472
Verieties 16 " 1.67 0.10%
Replication 3 00639 00213
Error 48 045 00093

13, Sead breadth Total 67 " 06547

' Varieties 16 " 0453 0,035%%

Replication 3 0.004 0.001
Ervor 48 04009 0.0002

14. Seed thicknesa Total 67 " 0,19
Verietien 16 " 0.18 0.011%%
Replication 3 0.,0038 0.0013
Error 48 - 0.,0088 0.00018

15. Pod yield/plant Total 67 333026.,18

: Varietics 16 265895.47 16618.48%*
Replication 3 30277.77 10092.59
Error 48 36853494 T07T37

16, Seed yield psr plant Total 67 111805.65
Varieties 16 83179.15 5198,70%*
Replieation 3 13473411 449104
Error 48 15153.38 315.70

-~

u

** Statiatical significance at 1% probability lavel (P 2 0,01)



