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INTRODUCTION



INTROUDUCTION

The grain lequmes cormonly known as pulses form
an important and ancient component of Indian agricultural
system. Thoy are gensrally grown under rainfed and low
input conditionos. According to Aykroyd and Doughty {1984)
a balenced diet should contain three ounces of pulses per
day per sdult to meot the protein requirement. India grows
a variety of pulse crops hut the unfortunato situation is
that with the large acreoage of about 22 to 24 million
hectaras, the production is only 9 to 12 million tonnco.
The areca and production of pulses in Kerale are only
25.7 thousand hoctares and 18,6 thousand tonnes rospectivoly
(Anonymous, 1990). Day by day the demand for protein (pulses)
is increasing and this anphasizes the nocogeity for,

increasing the production of pulses.

Horsegram (Macrotyloma uniflorum L. Verdic. Syn.
Dolichos biflorus L.) oceuples on ares of 1200 ha, in

Kerala (Diractorate of Agriculture). It is considered
to be the poor man's pulse crop in Southern India., Owing
to an appreciable emount of hardiness and adaptability
it stands ocut &s an eveception from other pulse crops. It
fares well over s wide range of scils in the uplands
during rabi and is copable of withstanding prolongod



drought. It is an excellent source of protein (243%) and
starch (57.3%). Horsegram is an inexpensive source of
protein, fodder and manure. Only little attention has been

given to its improvement by research workers.

Cenatic variability ie necesgery in any crop
inprovement procramme and information on its extent is
therefore basic. The prime aim of breeding iz for avolving
high ylelding varieties and the main job of the braeder
is to identify the superior ang the more desirablo type
in a community exhibiting variability. So selection for
yield is the chief consideration in any crop breeding
progranne, fowever, yisld itself is & very complex character
depending upon numarcus cenctic factors interacting with
environment. So any ddrect method of selection baged only
on yield becomas a difficult proposition due to its intere
ralationships with the yield attributes. Lificioney of |
selection under such circumstances can be improved by
determining the aseoclation existing botween yield and
othor plent characters which would serve as simple guides

for spotting out high yielders.

The present work was undertaken with the prime
ab jective of identifying throuch biometrical tests the
important yicld components that would help in tho selection
cf superior horsegram genotypes for yield and adeptability.



REVIEW OF LITERATURE



REVIZY OF LITL.2 TURE

Variability, heritobility, genestic advancs,
correlaticns and path analysis are the main parameters
which help the selection of superior genotypes from gone-
tically diverse gpopulstion. A brief review of the work
done on those aspects in relation to yvield and ito
components in horsegream and othar pulse orops rolevant to

the present study arc summarized belows

I. Variability

Plant breoding an the tiue sense relates to the
efficient managemont and utilization of veriobility.
Senetic variability in a crop forns the primary pre-
requisite for echicving ¢enetic improvement. The most
important gehetac parameter which provides an efficient

agtimation of wvariavilivy is the coefficient of vorietion,

Many workers studied the extent of variabalaty in
pulse crops by working out genotypic cocfficient of
variation {2CV) and phenotypic cocfficient of wariation
(V). But the extent of ganetic variasbility is wore
important than the total variation since greater the cgnatic
diversity, wider would be the geopo for selection. Thoir

findings are bricfly reviewed balow:
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Joshi {1971) reporied a wide range of phemotypie
variability in yield and gome yield contributing charactero
viz. nunber of pods, numbar of seeds, nurber of branches
and 100 seed weicht in Dolichos lableb ver. lignosus.

Sxivastavas and Sachan {1974) studied 35 varieties
of pea obtalned from different parts of the country, [eodds
per plant showed the maximum and shelling percontage showed
the minimum genotypic coefficiont of variebility.

Hire Chand gt gl. {1975) reported the highoest gov
for seeds per plent ond the lowest for seeds per pod in
chiekpna.

Singh and Singh (1975) reported hich gov volues for
primary branches, tegt waight and pods per cluster in lentil.

In horsegram, Aggarwal and Keng (1976) rcportaed that'
the coofficient of ¢onetic variation was the lowost (0,6€)
for days to maturity end highest (33.82) for yield per
plant.

Ram gt ak. (1976) obtained the valuo of gov for the
charasters crain yield and harvest fndex as 53.47 and 42.42
respectively in @ study conducted with 18 ¢genetically diverse
strains of pigeonpota.

Shivashankear gt al. (1977) cbserved thet high gonetie

coefficient of varietion wes exhibited by nunber of
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secondary branches (79.27), vhercas it was moderste for
nuzber of nodes per plant, primary branches, length of
primary branches, 100-sced wolight, days to 59 per oant
flowering, yield and pods par plent in horsegran. It was
found to be low for plant height (£.66) and sceds por pod
{4.71).

According to Ramckriohnan gt al. (1978) the cosgfie
cient of conotypic variationswere the lowest (C.14) for
pod length and highest (102.1) for plant hoight in horse-

araffa.

In greengrar, Rathnaswemy gt al. (1978) reported
nigh estimatesn of gev for 100 sead waicht followed by pods

per plant.

srunachala {1979) cbserved high genetic coefficient
of varistion for yiseld per plent, pod numbor and plant
height in f£icld bozan,

Goneshalah (1980) reported that in general the
varisbility was more in the characters associated with post
£lovoring peried in horsegram. The highest genotypic and
phonotypic variabllity was cbsorved for the character

numbecr of socendsry branches,

In pigmonpea, Godawat (1980) reported high valuos
for gov for the charecters rain yicld per plent and nuwber

of primary branches per plant.



Medhi et al. (1980) stated that significant variation
was observed for all the yield components studied except
days to flowaring and days to maturity in 12 sclections of

Vigna radista.

Pt negon

Pandita gt gl. (1980) found that the coefficient of
gonotic variation was the lowsst (11.44) for days to
flowering and higlost (44.88 and 42.78) for numbar of

flowars and yileld respzctively in field bean.

Suraiya (1980) obtained the highost gonotypic and
phenotyplec varlances for duratiocn, plant hedght and days
to 50 per cent floworing in a study cohductoed with 15 gence
types of horsegram. Days to 50 per cent flowering showed
the highest and 100-sead waight showed the lowest genotypic
and phenotypic coefficients of variation also.

Bainiwal gt al. (1981) observed maximum variability
for secondary branchos followed by primary branches and
seed yleld in 29 gonotypes of pigoonpoa.

Kumar et al. (1981) found that in chickpoa coeffi-
cients of variations were high for biological yleld, carain
vicld per plant and the nunber of pods per plant and low
for daya to floworing, holght, pod length and bresdth and
nurber of seeds per pod.

Ganeshiah gt al. (1982) cbtained the lowest values for
gev and pev for ssads per pod, days to maturity, threshing



porcentage, 100=geed weight, days to flower and number of

pods per plant in horsegram.

Xumar and heddy (1982} reported that in pigeonpea
seeds per pod exhibited low value for coefficient of

variation.

Patel and Shah (1982) found that pod length and
plant height showed hich valuss of gov in 20 strains of
blackgram.

ltaghakrishnan and Jebarcaj (1982) observed high
genotypic cosfficient of variation for number of pods per
plant in a study with 16 varicties of couwpea.

Rashid and Islam (1982) obtained high gev for
branches per plant, plant height, pods per plant and yield

per plant in 15 varieties of soyabean.

In chickpaa Mendal and Bahl (1983) reported that
biological yield showed the highest phenotypic and genc-

typic cozfficients of variability and low for harvest index,
Shoram (1983) evaluatad 100 genotypes of Cajanus cajan
in 5 environments over 2 years. High estimates of gev

wera pbtainad for peds per plant, days to maturity, plant

height and days to flowering in all envirorments.

variability studies undertaken on forty g¢enotypes

of cowpea by Dharmalingam and Kadambavanasundaram (1984)



had shown that there existed greater variability for the
traits harvest index, number of pods and secd yield. The
least contribution to genetic variability was by nuwaber
of seeds par pod.

Liu et al. (1984) recorded hich genetic coefficients
of variation for seed weicht per plant and pod number per
plant in greengrame

Primary and secondary branch number, pod number per
plant, 100~-seed weight and yiold per plot gave high estie-
mates of pocv and gov in a study of eight traits in 29
genotypes of pigeonpea (Balyan and Sudhakar, 1965).

Rao and Sharma (1985) reported that in 28 genotypes
of soyabean substantial genstic variability was cbserved
for days to 50 por cent flowering, pod yield per plant,
nunber of seeds per plant and 100=seed weight.

singh (1985) reported high degree of genetlc varia-
bility for ¢rain yield, plant height, number of pods por
plant and number of branches per plant in pea.

Genotypic and phenctypic variability studies were
conducted by Gupta @t al. {1986) in ninc parents and their

36 £,'s in peas. The naximun genetic coefflcient of

1
variation was observed in cage of 100-geed wolght followed
by branches per plant, pods per plant, seed yicld per plant

and length of fruiting zone.



In horsegran Bireri et al. (1987) reported a maximum
genotypic coefficient of variation in casc of number of
seeds per pod (26.96) followed by that for seed yileld per
hectare (20.37). Iow gov was obtained for the character
number of days to first pod maturity.

Goctha Philip (1987) studied fifty varioties of
blackoram under partial shada. The highest genotyple
coefficient of veriastion was observed for Cercospora leat
spot dissase ratang (46.69) and the lowest for days to pod
harvest initistion (3.52).

Twenty one divarse varicties of gram were analysed
by Maloo and Shamma (1987). 7The estimates of genotypic
coefficient of variation ranged fram 1.58 for days to

’

maturity to 40.26 for grain yield per plant.

Patil and Baviskar (1987) recorded the highcst
astimates of gev and pov for pod clusters per plant, pods
per plant, seed yield per plant and 100w-sced weight in
cowpea.

Sudha Rani (1989) cbtained the lowest catimate of
gov for the character days to flowering (2.08) in a study
with twenty genotypes of blackgrem. The veluc of gev for

root/shoot ratio wes 21.22.

1. Correlation studics

Carrelation studies provide estimates of the degree
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of assoclation of a cheracter with it components and also
ancng the components. In a prograrme of breeding for
improving the yield potentisl of a crop, informaticon of tho
interrelationship of yicld with other traits is of dmmonse
valua. This will facilitate gelaction of hich yielding
plants through other related components.

Correlation studies conducted by various workers

in different pulses are reviewed below:
A. Asgsoclation between yield and its compononts

Singh and Dixit (1970) found that yield wap phonow
typically associated with nunbor of primary branches and
gacondary branches. Yield was found to be genotypically
associated with tho number of primory branchoes, numbor of
sscondary branches and negatively asscciated with numkbor
of seads per pod in lentil.

In field bean Joshi (1971) found strong and positive
association of yield with number of pods, number of sceds
and nurber of branches por plant.

Joshi (1973} reported significant and positive
correlation of sead yield with the nurbsr of pods and
nunbaer of branches in pigeonpoa., The nunber of seeds per
pod was apparently negatively sssociated with the geed yield.

/0



Singh end !tclhotra (1973) observed significant and
positive association of yield with pods per plart and

secondary branches in plgeonpea.

Vecrasuany gt al. (1973) roported that in plgeonrca
grain yield was positively and significantly related to
nunber of pods, nunbeyr of branchoes per plant, plant hoaght

and days to flower.

singh gt al. (1975) obsorved that in blackuran
primary yicld components viz. primary branches, plant
height and test welght showsd a positive and significent
association with yacld coth at genctypic as well ac phenc-

typic levels,

In horsegras Agoarwal and Kang {1976) obscre:d
significant positive correlation of grain yiold with pods
por plant, sced size (100=grain weight), pod length, nunber
of branches and plant height, Darys to floworine and davs
to racurity showod a significant negative corgelation with
vield.

Ram et al. (1976) reported that grain yicld had
positive and significant genotypic association with number

of primary branches and harvest indsy in pigeonpcea.
In soysbean Srivastava gt al. (1976) found that
sead ylcla exhibited positive and highly sicgnificant

genotypic association with days to flower and sceds per pod.



Days to maturity, plant heicht and pods per plent did not

oty association with seed yield.

Gautam and Singh (1977) recordad that in soyaboan
yield wes positively correlated phenotypically anl gong-
typically wath days to maturlty, days to flowering, hzight,

nusber of branches and podo per plent.

In pea Halik and Hafecz (1977) found that seced
yvield per plant was corrolated with mecan number of rods

por »lant and wmoan nurber of seods per plant.

Shivaghanker 2t ai. (1977) reported posative
correlation of yicld with height of the plant, number of
pods per plant, numbor of seeds per pod and numbar of nodes

par plant in horsagran.

Correlation studies of six cheracters in lentil
revealed positive associstion of harvest index with grain
yield., Pod number, plant height and primary and sceondary
branches showed positive correlataion with grain yield.

But 100-zecd woeight was negatively correlated (Singh, 1977).

in Lathyrus Singh gt al. (1977) reported that grain
yield per plant showed highly significant assocliation with
days to maturity and plant height. There was apscerce of
agsociation of grain yield per plant with dave to {lower,

100=grain welght and nunber of primary branchus par plant.

/o
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in pea seed yield was nositively correlated with
nunber of pads por peduncle, pod longth and goed size

{Tikra and Assawa, 1977).

Tikka gt al. (1977) found that nunber of pods per

plant wes posatively correlated with yilaeld in moth boan.

pas {1978) reported that in blackgram mmber of
vranches par plant and numbzir of pods por plont wero

pogitively correlated with sead yiseld per plant.

Narsinghani et al. {1978) reported positive associao-
tion of geed yvield por plant with the number of daye to
floweraing, maturaty pariod, height, number of branchaes,
nunbor of pods per plant and nunber Of seeds par plant in
F2a.

in chickpea Raju gt al. (1978) obtained positive
genotypic correlations betueen sced vield per unit arca
on the one hand and days to floworing, nmumber of pods por
unit area, nunber of geeds per unit ares a2nd number of
soade per pod on the other hamkd., Sced yield vas neyatively

corralatad wath 100-seed woight.

Rathnaswamy gt al. (1978) reportod that pods por
plant had highly significant positive correlation uwith
seed yleld per plant in greengram. The 100-secd wodcht

was negatively correlated with seed yicld.
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Sandhy
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In
S0yabean shettar gt a1, (1978) obtained positive
association of yield per plant with number of nodes,
branches andg pods per plant,

Singh gt al. (1978) reported thst in chickpea seed
yield exhibited significant and positive association with-

pod number, the mnumber of primsry branches snd the number
of secondary branches., However, 100-seed weight, exhibited

negative associstion and seeds per pod had no significant

associstion with yleld,

In 196 selections of Dolichos lablab L. pod yield
was positively correlated with number of pods, height, pod

length and width and seed length and width (Arunachala,

1979).

In pigeonpea Dani (1979) found that seed yield was

plmt.
" n‘. um, ocbserved positive association



The correlation study econducted by Ganeshish (1980)
in horsegram showed that the pod weight, number of pods,
days to maturity, secondary branches, number of fruiting
nodes and number of nodes were highly positively associated
with yield,

Codawat (1980) obtained positive significant corre-
lation of grain yield with number of primary branches per
plant, 100=-grain weight, number of pods per plant and pod
length in pigeonpea.

Hatarajan and Arumugam (1980) reported that in pea
first flower node, plant height, mumber of pods per plant,
length and breadth of pod and number and weight of seeds
per pod showed highly significant positive correlations
with yield of pods.

Pandey et al. {1980) obtained high positive correla-
tion between yield and leaflet area, days to flowering,
100-seed weight, pod width and protein content in field
bean.

pandita gt al. (1980) cbeerved that days to flowering
wes negatively correlated with yield in Dolichos lablab L.

suraiys (1980) reported that pod length exhibited

maximun genotypic correlation with seed yield in 15 variee

ties of horsegréle
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In pi
m. A‘“'.
wes 8t al. (1981) found that yield
Pﬂiﬂv.ly correlated at y

Analysis
16 v Of data on six yield contributing characters
e eties of Soyabean revealed that only number of
maturity was significantly and positively correlated
with yield (Barbing et al., 1981),

Boomikumaran and Rathinam (1981) found that in
greengram the characters except pod length and 100-seed
weight were significantly and positively correlated with

ﬂ'dﬂ n.ldo

Tikka and Assawa (1981) reported that in cowpea
yield was correlated with height, primary branches and pods

per plant.
In chickpea Adhikari and Pandey (1982) found that

seed yield was positively correlated with primary branches

recorded significant positive
correlation of seed weight, pods per plant and days to

maturity with geed yleld in greengrams,

ackgram patel and shah (1982) found positive
14 per plant with

A
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Rashid and Islam (1982) obtained high genotypic and
phenotypic correlation between plant height and yield per
plant in soyabean.

Singh gt al. (1982) observed that in cowpea height,
pods per plant and seeds per pod were significantly and
positively correlated with seed yield,

Tyagi gt al. (1982) observed that grain yield per
plant was significantly positively correlated with pods
per plant, secondary branches and 100-gseed weight in gram.

Bainiwal and Jatasra (1983) observed that in redgram
seed yileld was positively and significantly correlated with
days to flowering, plant height and primary branch number
per plant,

In horsegram Patil and Deshmukh (1983) found that
seed yield m positively correlated with numbar of pods
per plant, number of secondary branches and 100-seed waight,

zhou (1983) reported that in soyabean seed weight
per plant was closely correlated with height, number of
internodes on the mainstem, pod number per plant and geed
Number per plant.

Dixit and Patil (1984) found that number of pods
Per plant, number of branches per plant, number of seeds
Per plant and 1000-seed weight were most closely correlatea
vith yield in soyabean,
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T8lam ot o1, (1984) reported that yield per plant
ves highly and positivelry correlated with pods per plant
and number of S@condary branches in bengalgran.

Jindal and Gupta (1984) found that in cowpes plant
inflorescence per plant, bunches of pods per plant,
pods per plant, poa length and seeds per pod were signi~
ficently and positively associated with seed yield,

height,

Sarker gt al, (1984) obtained positive and signifi-~

cant correlation of yield with pods per plant and 100-seed
weight in blackgram.

Shahi gt al. (1984) recorded that in bengalgram
components like primary branches, secondary hranches, pods
per plant and 100-seed weight showed high positive
association with yield,

In horsegram Ghorpade (1985) obtained negative
association between seed yield and days to 50 per cent

fmwo

The estimation of phenotypic correlation of yielq
and yield components in ten cowpea genotypes revealed that
grain yield hed strong associstion with pod weight per
Plant, number of pods per plant, pod cluster per plant anag
Plant height (Netarsjaratnam gt al., 1985),
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Rao and Sharma (1985) observed significant negative
correlation of pod yield per plant with number of seeds
per plant in soyabean.

In greengram Singh and Malik (1985) obtained &
positive significant association of harvest index with
seed yield.

Balyan and Singh (1986) reported that in lentil

plant height, number of pods per plant, 100-seed weight,
time to maturity and mumber of pods per peduncle were the

characters with the strongest positive association with

yi.ld.
Gupta et al. (1986) observed positive correlation

between seed yield and pods per plant in pea.
Tong (1986) reported that in soyabean positive

correlations were detected between seed yield per plant
and number of productive branches per plant, pods per plant,

seeds per plant, 100-seed weight, aerial plant mass and

harvest index, Seed yield per plant was negatively
correlated with height and internodes per mainstem,

Studies on 21 varieties of horsegram revealed a
strong positive correlation of yield with mumber of days
to first pod masturity, number of pods per plant andg nunber

Of seeds per pod (Birari gt al., 1987),
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Maloo and Sharma (1987) indicated that grain yield
had significant Positive association with number of pods

per plant, mumber of primary branches and 100-seed weight
at both genotypic as well e phenotypic levels in chickpoea.

Patil and Bhapker (1987) found that in cowpea seed
yield was positively and significantly correlated with pods

per plant and seeds per pod in cowpea.

The correlation studies in pigeonpea indicated
positive association of seed yield with number of pods,
days to maturity, plant height and number of branches
(Prem Sagar gt al., 1987).

Rajesh Mishra gt al. (1983) rewealed that in
bengalgram grain yield had positive association with plant
spread, number of primaery branches per plant, number of

secondary branches per plant, pod bearing length, number
of pods per plant, biological yield per plant and harvest

index.
In cowpea Thiyagarasjan and Ra jasekaran (1989)

reported that seed yield in cowpea exhibited significant
and positive associstion with days to maturity, plant
height, nusber of branches, clusters and pods per plant,
pod length and seeds per pod. IHowever, days to 50 per cent
flowering end 100=grain weight exhibited negative associa=

tion with yield.
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Joshi (1971) reported that in field bean mumber of
pods and seeds per plant showed very strong positive
correlation among themselves.

Joshi (1973) found thet in pigeonpea the number of
branches and pods per plant were strongly and positively
associated whereas the number of seeds per pod and the
nusber of pods per plant were megatively correlated, The
pod length and number of seeds per pod were positively

correlated,

veeraswamy gt al. (1973) identified significant and

positive correlation of plant height with number of days
to flower, number of branches, pods per plant st both the
o

genotypic and phenotypic levels in pigeonpea.
correlation studies revesled that at phenotypic

nd positively correlated
jent was highly &
level pods per P

lant was significantly
lant. seeds per P
with peeds per P

oo-seed weight in chickpea,
qsted with 1
negatively assoc



100-seed weight was negatively
— "‘"‘h_ seeds per plant (Hira Chend gt al., 1975)s

In horsegram Aggarwel and Kang (1976) found signi-
ficant positive correlation between mumber of branches and
pods per plant, pods per plant and seed size, pod length
and seeds per pod, and pod length and seed size. Days to
flowering and days to maturity were negatively associated
with grain size and pods per plant,

Gautam and Singh (1977) reported that in soyabean
100=-geed weight was negatively correlated with all the
other traits.

In pea Malik and Hafeez (1977) observed correlation
of mean number of seeds per plant with mean number of pods
per plant, A negative correlation was found between 1000w
seaed weight and most of the characters excluding mean
nunber of seeds per pod and mean plant height. Height was
not significsntly correlated with any of the character
studied,

In lathyrus Singh gt al. (1977) observed significant
genotypic and phenotypic associstion with number of pods
per plant and 100=grain weight. A significant and positive
association between number of primary branches and number
of pods per plant was observed at both laevels,
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Rathnaswamy et al. (1978) observed that in greengram
POds per plant was negatively correlated with pod length
&Nd 100-seed weight, but in turn the latter two charecters
ware positively associated,

Shettar gt al. (1978) observed that number of nodes,
branches ang pods per plant were correlated with each other
in soyabean,

Tiwari ot al. (1978) found that in pigeonpea number
of pods was negatively correlated with number of secondary
branches,

Hanchinsl gt al. (1979) reported that 100-seed
weight was negatively correlated with number of pods per
plant and with mumber of branches per plant in cowpea.

In horsegram Ganeshiah (1980) observed positive
assogiation of mmber of pods with seeds per pod.

Suraiya (1980) reported that in horsegran number of
pods per plant had significant negative association with
100-s0ed weight. MNumber of seeds per pod had significant
and positive sssociation with pod length, plant height and

mmber of branches. 100-gsesd weight showed no significant

associstion with any of the yield components.
Boomikumaran and Rathinam {1981) found that in

greengram the charscter 100w-seed weight showed negative

association with the characters except with pod length,
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e e& -‘-l- (1981) reported that
Plant wag Negatively correlated with

o o c::rﬁl;d and Sivasubramaniam (1981) reported that

number and cluster number not only showed
high positive association among themselves but also showed
positive correlation with other characters with the excep-
tion of hundred seed waeight,

In soyabean Rashid and Islam (1982) found high
genotypic and phenotypic correlations between seeds per
pod and pods per plant, plant height and branches per plant.

Tyagi et al. (1982) observed positive association

of pods per plant with number of primary branches and

secondary branches in bengal gram.

peshmukh (1983) recorded negative associa-

pPatil and
all characters except

tion of number Of grains per pod with
plant in horsegrame
reported that in greengram 100-seed
ated with pod number per plant.

grain yield per

weight was pegatively correl



Per pod while negetive with branches and plant height in
greengram,

Bireri gt al. (1967) reported that in horsegram
100=s0ed woight was negatively correlated with all other

characters under study,

In cowpes Patil and Bhapker (1907) found that pods
per plant and seeds per pod were negatively correlated,
prem Segar 9% ale (1987) recorded that the charscters
mmber of pods, days to maturity, plant hedight and branches
were correlated with esch other in pigeonpea,
namans snd Singh (1967) worked out the charascter
greengram in the spring and rainy sessons,
lower had & significant positive correlat’ 4
and 100-seed woight 1, '
vith plent heicht, seeds per pod
ason. Plant height had significent and positive
the rainy »e

Jith pods per plant in both the seasons, positive
mcuu‘:‘ lation with seeds per pod and 100-seed
and significent

associstion in
Deys to first f



Pods per plant and 100=geed
8
ignificant ang positive correlation with

Govi
1 and xunar (1989) obrainea significant and

S
pPositive genotypic Correlations between pods per plant and

vegeta growth
i ouia s "mmwwmmsmdm

Per pod in chickpea,

III. Heritability ana Genetic Advance

The extent to which the variability of a quantitative
character is transferable to the progeny is referred to as
heritability for that particular character, Lush (1940)
has defined heritability both in broad and narrow senses.
According to him, heritability in the broad sense implies

the percentage of total Ag-notypic variance over phenotypic

variance In the narrow sense, heritability is the ratio
L ]

of additive gsnetic variance to total variance and it takes
t only average effects of genes transmitted

to offeprings. while selecting for a character,
mere phenotypic varisbility without esti-

neritsble part of it will not be of much use,
the

mating (Licy estimates along with genetic gain is usually
Heritab stim

ing the regsultant effect through
more useful in F‘:"t \vidusl (Johnson @t al.. 1955).
selection of the

into accoun
£rom parents
consideration of



Singh ana singh (197s)

found high heritability for
test weight,

Seeds per pod and primary branches per plant,

Primary branches and test weight showed comparatively high

expected genetic advance and lowest for grain yield per
Plant in lentil,

In blackgram Soundrapsndian et al. (1975) cbserved
high heritability values for length of pod and height of
plant. Mumber of pods per plant and plant height had high
heritability combined with high genetic advance.

Aggarwal and Kang (1976) reported that seed size

{100~grain weight) showed the highest heritability value

114ty was lowest for mmber
) vhereas heritab
(91.66 per oent

cent)
of branches (21.68 per pighest (48,21 per cent) and

MWM’ cenetic gain

in horsegram. ™he value .Of
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Malhotras and sodhi (1977) found that in pigecnpes
the high heritabilities for grain yield and the branches
VS sccompanied by high genetic advences. The pod mumber
had SVearage heritability and expected genetic advance
While the gain under selection was minimum for the pod
length and 100-seed weight.

In horsegram Shivashankar et al. (1977) recorded
that primery branches, secondary branches, days to SO per
cent flowering, mmber of nodes per plant and 100-seed
weight were highly heritable, while height of plant, mmber
of seeds per pod, mumber of pods per plant and yield showed
low heritability. Genetic advance was maximum for mumber
of secondery branches followed by number of primary
branches. Lowest value was obtained for seeds per pod,

Tikks and Assawa (1977) reported that in pea herite-
bility estimetes were high for number of days to flowering,
Mpupmemdu-duuaduunmofm
mmmmmwm.mmmm
yield.

Tikks 2% ale (1977) reported thet estimates of
m‘wtymgwICMMM@!a’m

of pods per plant in moth bean.

.m..uga-w'““mm“”"
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number of
Pranches per Plant and the number of pods per

Atcording to Ramakrishnan et al. (1978) in horsegram
AURber of pods per plant, mmber of nodules per plant,
number of branches, plant height and yield per plant showed
higher genetic gain values associated with higher heritae
bility estimates,

Singh gt al. (1978) obtained low estimates of
heritability and genetic advance for number of seeds per

pod in 21 varieties of pea.

In £ield bean Baswana @t al. (1980) found that
yield per plant, pod weight, pod width and number of flower
per inflorescence showed high heritability and genetic
advanca.

Ganeshish (1980) cobtained high heritability estimastes
for number of days to flowering and to maturity in 100

varieties of horsegrai.
codawst (1980) recorded high heritability and

mmgcmyuldpnplmmdmﬂnrof
primary branches per plant in pigeonpea. High heritability

advance was cbtained for
in conjugstion with lov genetic

the 100=-grain weighte



Medhi et al. (1980) reported high heritability
e@stimates for 100~seed weight (99,43 per cent) in greengram,

Pandita gt al. (1980) recorded high expected genetic
gain associated with high heritability estimates for the

number of flowers Per cluster, pod size and yield in field
bean,

Paramasivan and Rajasekharan (1980) found that in
greengram pod length, 100-seed weight, cluster number and
seed yield showed high genetic advance with higher heritae
bility estimates.

Suraiya (1980) reported high heritability and
genetic advance for the character days to 50 per cent
flowering in horsegram,

Bainiwel gt al. (1981) observed high genetic advance
for seed yield, secondary branches, plant height and primary
branches in pigeonpea.

In pigeonpes Yedavendra gt al. (1981) reported
maximum heritability for 100-seed weight (91.76 per cent)
followed by number of seeds per pod (90.41 per cent), The
expacted genstic advance ranged from 13.86 per cent for
pod length to 32,62 per cent for number of pods per plant,

patel and Sheh (1982) reccrded high heritability
m”ucwgwwmmlndplmtmamm



In soysbean Rashid and Islam (1982) recorded highest
hlt.ttthlnty for days to maturity followed by 100=seed

n&ﬁltMoamlmtsormperplm. High genetic
MMNM!wmyiudmplm. branches
pcplmt.plmhuqhtmmwplmt.mm&yuto

maturity, seeds per pod and 100eseed waight showed low
genetic advance,

Mandal and Bahl (1983) reported that in chickpea
biclogical yield showed highest estimated heritabilitcy

and expected genetic advance, values were intermediate for

econamic yield and low for harvest index,

Dhermalingam and Kadambavanasundarsa (1984) recorded
waight and harvest index in Cowpsa.

mwmmm seed yield per plant and
100=goed weight combined high heritability values with

relatively high gemetic advance (Dumbre gt alee 1984).
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In & g¢
M’ : Of nine Quantitative characters in

reporteq
°¥ Liu 2L al. (1984),
Sarker
and Yehetic e ey Feported high heritability
8dvance for plant ne
i
in blackgram, ght and days to maturity

 1In
S Pigeonpes Balyan and Sudhaker (1985) obtained
es
timates of heritability and expected genetic advance
‘“n‘mmmy&mﬁam.mmxm
plant, 100-seed weight and yield per plot.
Khorgade gt al. (1985) recorded that in a study of
32 genotypes of chickpea, 100-seed weicht, seeds per pod,
days to S0 per cent flowering sand branches per plant gave
high estimates of genetic advance and heritability.
Among thirty varieties of pes, grain yield, plant

Mm,melpodcpcpxmamﬂubxdhrm.
per plant had high heritability in the broad sense (Singh,

1985).
11y nﬂ‘ (1986) reported high heritability
in
| flowering and days to maturity
for height, dsys 0
soyabean.
cowpes (Vigna unquiculsta)

of

; weight seaeds per
peritability for s i

showed high
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pod and
days to maturity, me percentage of genetic gein
was max
) imun for 300-seed weight, plant height, branches
Per plant and seeds Per pod (Apte gt al., 1987).

Studies by Bireri gy a1, (1987) on 21 verieties of
horsegram revealed that yield per ha, number of days to
first pod maturity and 100-seed woight exhibited high
heritability while number of pods per plant and number of
seeds per pod showed relatively low heritability.

Maloo and sharma (1987) obteined high genetic
advance coupled with high heritabilities for grain yield,
number of pods per plant and number of branches per plant

in chickpea.

In cowpea Patil and Baviskar (1987) obtained highest
heritability for 100-seed weight (90.94 per cent) followed
by days to meturity and pod length,

patil et gl (1987) found that in greengram herita-
bility was highest for days to flowering (91.35 per cent)
followed by 100-seed weight (90,78 per cent), plant height
(90.11 per cent) and seeds per pod (79.24 per cent),

Rejesh Mishra gt &ke (1988) found high heritability

cou dwmwwmmzermozm

br! -~ ,, number of pods per plant, seed yield

m' Sad almuwmmmmthdmtn
plant, logl

chickpea.



covil and Kumar (1989) reportad high genetic advance
accompanied by high estimates of heritability in case of

days to flower in the same crop.

Iv, Path analysis

The study of association of compenent characters
with grain yield has been of immense help in selecting
sujtable plant types. When more nuwber of characters are
included in the correlation study, the dircet association
becomes more complexs In such a situation the path analysis
davized by Wright (1921) provides an effective measure to
£ind out the dircct and indirect effects permitting a
critical exemingtion of the specific factors that produce

a given correlation.

Path analysis done in different pulse crops by

many workers and their reports are sumarized bolows

In pigeonpea path coefficient studies revealed
that clusters per plant is the main yvield cooponent (Singh
and Malhotra, 1973).

Gowda and Pandya (1975) reported that in chickpea
nutber of pods per plant and 100=~grain weight had larger

effect on grain yield,

In horsegram Aggarwal and Kang (1976) reported
that pods per plant and seed size wore the direct components
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which influsnced geed yield. The highest direct effect
(0.75) was exhibited by pods per plant, The cffeot was
intengified further with marginal indirect effects through
saed size, nmumber of branches, seeds per pod and days to
maturity. The direct effect of 100=grain weight (0.142)
was quite low in comparison to ite phenotypie correlation
with yield becauge of high indirect effect via pods per

plant,

Soundrapandian gt al. (1976) reported that in
blackgram hedght of plant and cluster muiber had a direct
effect as wall as indirect effect on seed yleld, while
branch nuober, pod number, pod length snd seed number per
pod had either very low positive or high negative direct

or indirect effects on seed yield.

In soyaboan Gautam and Singh (1977) reported that
nunber of pods, 100wseed weight and seeds per pod hed a
direct effect on yield and days to flowering and maturity
had an indirect effect via the number of pods per plant,

In lentil path analysis rewvealed that pod nunber
and plant hedght had highest direct effect on grain yﬁield.
Primary and seecondary branch number showed negative direct
effects. Singh (1977) suggested that tall varieties
should be developed with good podebearing ability but low
branch numbers.



singh gt 2l. {1577) =zeported that in greengran

pods per clustor and pods per plankt contrdbuting directly

as well as towards grain ylelgd,

In pea Tilka and Ascawa (1977) found that seed size

hed tho greatest direct influence on yield.

pas (1978) found that number of seceds per pod and
1000=secd weicht had positive direct effect and indivect
effect on seed yleld per plant in blackgram.

In pea Narsinghani gt al. (1976) found maximum
direct offect on yield by nurher of geeds per plant,
followed by 100-seaed weight, deys to maturity, height and
protain percentags. Most of the characters had an indirect

effoct via mmber of ssads per plard.

Rathnaswamy gt al. {1978) cbserved that in greengram
100-seed walght, seeds per pod and pods per plant hed
direct peositive influence on seed yield. The direct effect
of 100=seed weight was however cancelled out by the indirect
negative effect of nunber of pods per plant and? sceds per
pod on yileld per plent.

The path coefficient study in chickpea revcaled
that the nmuaber of primary branches and the pod nunber
had high and positive direct and indirect effects on sced
vicld whereas the secondary branches had negative direct
effect (Sinch et al., 1978).



pani {1979) roported that only the number of seeds
per plant had a high direct effect on yield in pigeonpea.

Hanchinal gt al. (1979) reported that the number
of branches per plant had an important direct effoct on
yield and that nunber of sceds per pod had an important
indirect effect acting through number of branchos in
coupRas

Patel and Telang (1979) observed that in coures
seod number per pod had the lergest effact on seed yileld
£ollowed by 100-seed weight and pod number per plant., Pod
length had a marked negative cffect on yield.

Baswena gt al. (1980) reported that pods per plant
walght of pod and height of plant had direcet positive
effect on yield in f£ield bean.

In horsegram Ganeshiah (1980) found that pod weight
and 100-gecd weicht contribute more to yield than numbar

of seeds por pode

Godawat (1980) found that in pigeonpea 100=grain
welicht had maximum dircect effect on grain yield per plant.

In pea path coefficient anslysis revealed that the
weicht of seeds had the maximum direct effect on yileld
followed by number of pods. Although the direct effects
of length end breadth of pod and number of seeds ware low,

\f/
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their contributions through weldght of soeds ware considew
rable (Natarajen and Arumugam, 1980).

Pandey ot al, (1980) found that in field bean leaf-
let arca, days to flowering, 100-sced weight, pod width
and protein content had direct effects on yield.

rath cozfficient analysds 4dn 435 strains of
greengram indicated that pods per plant, seeds per pod and
100~8eed weicht were important for improving grain yiold
(sandhu et al., 1980).

suraiya {19€0) rccorded that pod length exhibited
mazimum direct effect on seod yleld in horssgram. The
indirect effect of all the other choracters through pod
length was also high and positive.

Assawa et al. (1981) observed that in pigeonpea
ost of the tralts expressed strong indirect effect on
yvield via secondary branches.

Boomikumaran and Rathingn {1981) reported that
plant height, pods per cluster, clusters per plant were
tha major factors determining the arain yield in greengram.

Katiyar gt al. (1981) cbserved that the numbor of
days to flowering had a negative direct effect on saed
vield in chickpea.



In blackeran Muthizh and Sivesub:ahmaniam (1981)
raportod that pod length hed & necgetive dircet cffect on

Yi(}ld .

foni and Rao {1981) opserved that in vlackaran
the numbzyr ef pods por plant, 100=-szad weight and sseds

per pod had high diregct effoct on yield.

Tikka and Assawa (1931) reported that in cowpea
hedght and poeds per plant had a rositive dirgce effeet on

yield.

adhikeri and Pandoy (1982) found that days to
conplete {lowering, pods per plant and 100-seed woight
had important direct effects on yicld in chichpoa.

shorem {1982) found that pods per plant had the
highest direct effect on seed vield followad by 100-soad

wizight, ceods per pod and davs to flower in pigoonpea.

Humar and Reddy (1982) reported thet pod muber,
plant hedght and nunbayr of primary branches bhad large
positive direct effect on yield per plant in rodgram,

Malik st al. {1962) cbserved that in greengram peds
por plent and sced weight shoved maximun positive direct
effects on zeed yield.

pPatel and Shah {1982) found that clusters per plant

had maxdimun positive dircct effect on grain yield and wae

follownd by pods per plant in blackgram.



Tyagi et al. (1982) reported that in chickpea
primary branchea per plant, sceds per pod and 100-seed
waight had high positive direct effect on grain yield,

Bainiwal and Jatasra (1983) obgerved that in pigeonw
pea plant height had the strongest direct effect on yield.

Chandel (1983) reported that in poa mmber of
branches per plant, seeds por pod, podz per plant and
100=-seed waeight had strong direct effect on yield.

Huang @t al. (1963) studied the direct and indirect
effects of yield camponents in Vicia £aba. Results showed
that pod number per plant and 100-seed weight had the most
significant direct effects on yield, while height and

nurber of effective branches hed indirect effects,

Jana gt at. (1983) found that in cowpea pod munber
per plant had the highest direct effect on pod yield per

plant;

In field bean Teotia gt al. (1583) observed that
nutber of seeds per pod, harvest index and total soluble
sugars had direct effects on yield at genotypic level,
Number of pods per plant had the highest indirect effect
via length of interncde and munber of pods por axil.

Zhou {1983) found that number of interncdes on the

main stem, number of branches, 100-seed weight ond seed



number per plant had reolatively wajor effects on yielld in

SOVAD2EN,

Jindal and Gupta {1984) suggesced that ounches of
rods per plant, sceds per pod and ped length were the major

components contributing directly to sced yield in cowpea.

in gresngram Thandarani and hao (1984) found that
clustors per plant had the greatest dairect effoct on yisld
vhile pod length and ceed welght wore also dirccily asgo-
ciated with yield. Nunber of seods, 100-geed woight and

tha fertility coszfficient had ind.roct offecis on yisld.

Vidhyadhar gt gl. (1984) reported that in groencran
the numbor of pod clusters per plant, seeds por pod and

100~seod veight had dircet effects on sced yicld,

In pigeonpaa peth analysis indicated hich direct
and indirect contributions of days to maturity, pogd number,
seod nunber per ped and 100-sced wolght to yiold {(Balyan

and Sudhgkar, 1985).

Dumbra gt al. (1983) reported that in rodoram pods
per plant and 100egrain woight wre the only direst conpoe

nants on yield,

Hatorajaratinem gt al. (1985) reported thet in
covwpea ped weight per plant was the most important corponent
having direct effoct on grain vield.
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singh et al. (1925) obzerved that in chickpea seeds
por pod had the highest direct effect on yield, while most
of the other characters affected yield indirectly via pods
par plant.

Gupta gt al. (1986) found that in pea direct effect
of days to first flower, days to maturity, pod length,
pods per plant, seeds per pod, branches per plant on seed
yield per plant were pogitive and of high magnitude. The
direct effect of days to pod development was negative
towards seed yield but its indiroct effect via pods per
plant, pod length, pod width, 100-sgeed weight and pods
per node was positive.

Naidu et al. (1986) reported that in moth bean
peduncle length, seed number per pod and pod number per
plant had the strongest direct influcnce on yield.

Rasaily et al. (1986) reported that number of pods
per plant was the most importent yield component in soya-
baan,

Path anslysis of seven yield contributing charoacters
and yield revesled that in chickpca pods per plant, scods
per pod and secondary branches per plant hed the greatest
effect on yield. Seed weight was the least important
trait (Singh gt al., 1986).
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taloe ond Sharma (1987) reported that in gran tie
nunber of pods per plant had the highest diroct effecl on
grain yleld followed by 100«grain weisht and days to
flover.

Prem Sagar gt al. {1987) reported that tho mawber
of pods per plant was the most irpoctant comgenent of

yield in redgram.
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MATORIALS AND METHODS
A. Material

rorty eight varieties of horsegram (Macrotylama
uniflorum L, Vordic. Syn, Dolichos biflorus L.} oxhibiting
distinct diversity in characters constituted the material
for the study. These varietios wore obtained from tho
garmplasm collection maintained at the Tamil Nadu Agricule
tural University, Coimbatore; NBRPGR Regional Station,
vellanikkara and local collections from Thiruvananthapuram,

Malappuram and Kozhikede districts.

Table 1 glves particulars of these varieties which
were given identification number \l1 to Vm’
B, Methods

The experimont was conducted at the College of

Agricultura, Vellayani during Septonber-January 1969-¢90.

Experimental Design and layout

The experiment conaisting of forty eight treatments
was laid out in a Rondonised Block Design with three replie-
cations. The crop was raised adepting Package of practices

racomaendation (1989) of the Herala Agricultural University.



Table 1. Particulars of the forty eight varietios of

horsegram used in ths study

Variety Soures Treatnont
nunber
Thiruvananthapuras Looal collection {rom vl
lccel Thiruvananthapuram
Roshikode local iocal collection from v;,
Kozhikode “
Malappuram local Local collection from v,
Maloppuram
HG-121 Tanil Nadu Agricultural Vy
University, Coimbators
V#1933 “ v,
pe]
No. 476 - VG
No. 33 @ v,
Hew106 s vB
"
1IG=T71 Vo
PLS=E252 » V10
¥ o
POLLACHIT V11
] n %
HG=35 '.712
e "
PLS=6100 V13
- 13
PLE=44 k vl 4
PLS=E056 " V15
CODRw] 4 W,



PLE~G234

PLS-G012
PLE=6243
PLS=6202
IC=B619
PLSw6225
PLS=6079
PL5G~6166
PLSwG046
PL3=6043
PLE=6098
PLS=6203
PLS=S227
No. 447
HG~116
PLE=6094
HG=120
PLS=5204
P. Kottal

PLS~6164

Tamil Nadu Agricultural
University, Codmbatore

n

46"



PLS=G201

HEC-103

PLE=-6053

HOC=-176

HG=76

Pe. Palayam
PLH=6121
PLS=G6197
VZwDUL
PLE=6028
HG=114

PiE=51 69

Tamil Hadu agricultural
University, Colmbatore

NBPGR hegionagl Station,
vellanikkara

Tamndil Hadu aAgricultural
Undversity, Coimbatore

N3PCR Pegional Stetion,
Vellanikkara

Tamil Nadu Agricultural
University, Coimbatora

"
“
£
n

o

a7
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Ten plants were selected at random from each plot
arxi data on the following characters were recorded and the

maan worked out.

1. Bedght of plants

The height of the plants wag measured ot maturity
from the ground level to the tip of the plant in the £ield

using metre scale and expressed in centimetres.
2. Number of branchzs

All the branches in the selected plants wore counted
and recordad at £ull maturity of the plant.
3, Nuwber of pods per plant

The total number of peds harvested from the cbscre
vational plants was recorded.
4. Number of seeds per pod

Ten pods per plant selected at random werc shelled
and the nunber of seeds per pod recorded.
5. Seed yield per plant

Yield of seed from cach plant was weighed after

normal drying and the wedght wab oxpressed in groms.

G. length of pods
2 random gample of 10 pods per plant was coollacted

and tho length measured in centimetres.
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7. Root/shoot ratic

The tbservationsl plante were uprooted and seporsted
into root and shoot portions. The roots were washed free
of eoll, Shoots and roots were dried at 60-70°C for 24
hours, cooled to room tamperature and then velghod and the

ratic of root/shoot worked out.

8, Harvast zndes

Harvest index was estimated using the formula

Egonomic vield
Biological yield

HI =
9, 100=sced weight

Hundred well dried seeds chosen at random from each
treastment were weighed and exprassed in grams,
10. Days to flowering

The numbor of days from sowing to flowering of
S0 per cont plants in the plot was recorded,

13i. Days to maturity

The number of days taken for matuxity from the date
of sowing was noted vhen ma jority of the pods become driceld
up {All plants constituting the sample in each plot were

harvceeted on the same day).
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12. heaction to pests and diseases

The plots were obgerved for incideme of peosts and

diseases,
C, Statistical technigues
I. Analysls of variance and covariance

Analyses of variance and covarlance wore donc for

the following (Kempthorne, 1957).

(1) to test whathor there was any significant aifferences
between the varieties, with respect to the various

traits
{11) to estimate the variamce components and
(1ii) to estimate the correlation coefficients

The extent of plenctypic variaticn for any character
iz the sum of the geretic and environmental offects ond

can be determined by the methods given by Kempthorne (19%57).
V(P) = V{G) + V() + 2 Cov (G, E)

where Vv(P) = g—-ﬁ(x) a variamce due to phenotype
V(GC) = rzg(x) = variance due to genotype

(L) = 6—2()() e variance duc to environment

CoVv (G, L) s covaeriange botwoon gencotype and
environment
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If the genotype and the environment arc independent

cov(a, L) is equal to zero, 50 that V(P) = V(G) + V(T)

2 2 2
S px) = 6__g(x) + % e

If there are observations on two charattors X and ¥
on each individual, the extont of c¢ovariance batwoen X and Y
due to the genotype and enviromnent can be estimated, as

suggested by Kempthorne (1957), as follows:
CVoixs ¥) = Vo, v + Vi, v

O SThtx, ¥) = Salx, ¥) + Celx, ¥)

where vpix. Y) = phenotypic covariance between ¥ and ¥y

(’_g(x. ¥Y) = genotypic covariance between X and Y

Fe(x. ¥) = environmental covariance betweon X and Y

If the experiment is designed in a randomised
complete block design with 'V* treatments and 'r' replica=
tions, the estimates of
2 2 2 2 2

S ptx), T o), g(¥), " ex), Teoty), “pix, ¥), Tgtx, ¥)
and “e(X, Y) are cbtained from the variance-coveriance

analysis (Table 2).




Tanle 2. Analysis of varilance/covariance

sourees af 1.5 Dapectation of M.B.Pe  Dxpectation of 33 Urpectation of
(%) HeS{xx2) (%,y) MSP(x,v) {yy) vsiyy)
3lock (x=1) Bxx BRY Byy
I'Tcatment {vel) Tatxe 2 2 ™=y G (o ™YY 2 2
ST a{x} + £ G g} el(xy) + oglxy) - Sely) r v & oly)
rror (ze=1)(v-1) o 2 txy & oYy 2
) G elx) = eflxy) * G ely)
rotal EV~) Sx% Sxy Syy

Henee w0 have the following estimalos
2 1 2
G et = T (T = Diex), G alx) = Dux

2 kY 2
S gly) = r (Yyy - Byy)s, © ely) = Jyy

i
Sotay) = T (my - oxy), Celw) = ey

[
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II, Coefficient of variation

The coefficient of variation is a unitiless measure-

ment and is used for comparang the extent of variation

between different characters measured in dafferent scales,

Phenotypaic coefficient of variation (PCV):

PCV for

character X = 8 p(x)
- X 100
X

Genotypaic coefficient of variation (GCV):

GCv for

character X = c‘_g(x)
X

x 100

where c’_p(x) and G_g(x) are the phenotypic and genotypic

standard devaation respectavely and X is the mean of the

character X.

III. Correlataons

The phenotypic correlation coefficient between X

and ¥V vas estimated as:

Telx,v)

where (’_p(x,y)

G~p(x)

il

<-;7:’>(y)

= “plx,y)

Cp(x) S ply)
is the phenotypic covariance between x and y
standard deviation of the character x

standard deviatacn of the character y
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The genotypac correlation coofficaont betelen ¥ and vy
wasé ostimated ass
Fatxey) = & glz,y)
Sotx) S gty
where rg(x.y) is the genotypic covariance

botweon x and v
G g(x) = standord deviztion of the choracter x
Fg(y) = standard daviation of tha charecter y
IV, Heritobility (it%)

Heritability in the bread sonmse is the fraction of
the totel variance vhich is heraitable and vas cstimated as
a percentage following Jain (196C) as:

2
# = o %100
Ok AT TR
2

P
2

whore Y = Heritaoility in the broad sonse

Heritebility provides a maasure of gondcic vorlaw,
ie. the variance upon which all the possibaliti s of ¢hoor jinc
the ¢genetic composition of the porulation throush scleaction
depends,  Heritebility por cent was catecorised as su~gested
by ropingson gk gl. (1949) viz. low (0=30), moderate (30=G0)
and high (sbove €0).

Ve Conetic advance under sclection (G.a.)

Cenetic advance is a maasure of ¢l chonco in the
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mean phonotypic leval of the population produced by the
selection and depends upon horitability of the character
and selectien differential. G.A. was estimated as per

method suggested by Lush (1940) and Johnson gt al. (1955).

Gehw » Ko hz 'Vp

vhere G.A. = Genatic advance

h? = Heritability in the broad sense

vp = Fhenotypic variance

K = Selection differential which is
2.06 in the case of 5 per cent solection
in lerge samples (Miller et al., 19% and
Allard, 1%60)

Vi, Path analysis

The path coofficients were worked out by the mothod
suggested by rdght (1921), The simultanecus eguations
which glves the estimates of path coofficlents are as

£ollows:
1 AT CR S PRt SO SRR B
R < JRPTRORUPRR 3 B £ N
rig| = 1o..545 .....f'ik X %:i

Fry i Py

o~
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By =z 2

-

So that P = ux"t Ry
wvhere rij is the genctypic correlation between X3 and X 3
13331'216 v o e e Ky

riy is the genotypic correlation between Xi and ¥ ana

P4 is the path coefficient of Xy

The reaidual factor (R) which mecasures the contribution
of other factors not defined in the causal scheme was
agtimated by the formula.

%
R a {1 »sk Pi riy)
1=}

Indirect effects of different characters on yield obtained

ag Pirij for the ith character via jth character,



RESULTS



The rosults of (he oxpoeriment erc pregented pelow:
I. Variability snalysis

Tha mean dala collocted on eleven characteors wera
suejected to analysis of variance for testing the signi-
facance of the daffceroncas among varietices and the AMOVA

is furnished in Teble 3.

The forty elcht variceties of horscaram studied,
exhibited sagynificant difference for all the characters
viz. hoight of plant, nunbor of branches, mumber of pods
per plant, nubsr of seeds per pod, seed yield per plant,
length of pod, roov/shoot ratio, harvest index, 100-sced

welcht, days to flowering and days to maturity.

The mean values rocorded on forty eicht varistics
in respect of yield and other ten characters are pros>meq

in Table 4.



Table 3. abslract of analysis of variance of eleven charccters

Sle

oan o
Hoe Character Replication ﬁe‘?‘:e‘;{é:ﬁ CTTOr ?‘I‘;’:;‘t}g ont)
1. Heicght of plant 664875 274.6835  100,7247 2,727
2. iwmber of branches 5,619 32.81 12.24 2,68
3. Hunbar of peds por plant 330.52 522,65 196,77 2.66 "
4. Number of seeds per pod 0.0845 0.3172 0,1364 2.33""
5. Seed yield per plant 9.495 16.43 7,50 27 "
6. Length of pods 0.2065 0.2653 0.0904 2.94"
7. hoot/shoot ratio 0.000021 0.000074  0.000029 2,46 "
8. Harvest index 0.00045 0.0032 2.00200 1.514"
9. 100=secd weight 0.1705 1.39 0.0025 552,36
10. Days to flovering 0.3438 461,05 9,64 a7,847"
11. Days to maturity 4.38 319,78 17.13 18.6™"

* cignificant at 5 por cont level % Sigmificant at 1 per cont level

8
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Table 4. Mean values of eleven charecters in borsegram

51. varicties ieight of Nurber of bhumber of Number of Seed yield Length Foot/
No. plant branches pods per seeds per por plant  of ped  shool
(en) plant poc {g) {em) ratio
1 2 3 4 5 & 7 8 9
1. Thiruvananthapuram 530.57 18,30 89.43 5473 13.34 5469 D.016
local
2, Xozhikode local 86.13 16,20 50.60 4,99 3,82 4,85 0.022
3. HMaloppuran local 84.73 10.57 34.50 4,91 4433 5.36 0.009
4. {iG=121 85437 18.07 51.83 4.6% G867 4e45 0.011
Se VZI-93 106,63 18.67 51447 498 .93 5.14 0.013
6, No. 476 87.23 16.97 29.43 5.05 5.04 G113 c.01e
7o il0e 33 96.53 11.43 38.13 4,40 5.131 %451 0.007
8, HG~106 74.13 16.50 28.27 4432 5.05 4.42 0.008
9. HowT1 89,77 11.97 41.43 550 7433 4470 Q.010
L0 PLS=6252 96.98 11.40 2737 4.87 4433 4,76 0.020
11« FOLLACL 101.57 12.97% 38.47 4 .84 7429 4483 O.M7
[ 2e HO=35 89.80 19.13 58423 4.87 9450 5422 0.010
L3e PLS=G100 93.93 13.47 20.23 4.34 4.00 4.76 0.013
14 PLSm349 57.83 12.57 26457 4453 5.08 4469 0014
L5+ PLS=G056 103.93 17.20 35420 4,43 7454 4.97 0016
6. CUDB=1 S1.60 21.00 52,00 4.93 Dedtl 5401 Q025




Table 4 (Contd,)

2 3 4 5 G 7 a8 9
Te PLS=£234 86,43 18.73 31.90 S5.17 591 5416 0.Q023
8. PLB=0012 108.67 18.57 35,70 5.00 8.06 S.22 0.0152
2. DPIS=6243 102,60 16.47 28420 467 €.64 4.82 0.022
0 PLO=5202 9180 17.03 31.87 4482 $453 5.143 .01
M. C=E8619 89.43 16.17 13,37 5.06 4.74 5.06 0.017
12a  PLG-L225 104.97 9,37 43.23 4.70 726 4.68 0.008
B, PLS=GOT79 102.83 16,40 31.13 4.86 5.53 533 0.021
4o PLS=G166 T6.03 13.23 59.13 5,26 3.53 4.89 0.013
5o PlLGmGU48 85.13 16,43 37.20 .05 734 5.13 Q.07
16, PLE=E043 95.17 14.83 27.92 4.72 4.26 4.58 2,013
7. PLES=E038 107.70 20.10 51.33 1.76 8.87 4,99 0.013
Be PlLS=5203 101.07 21.83 33.80 4,99 5.70 4,87 0.023
9. PLS-6227 87.57 15.97 51.07 4.34 9.53 436 ©.009
Oe  Ho. 447 112.00 17.57 32.83 5.0G2 7.14 4.96 0,020
le  1Dm116 83.37 15.97 45.23 4.58 G.21 4.42 2,010
2+ PLE=6053 80.00 17.23 44,73 4.85 707 4.87 G.025

09



Teble ¢ (Contd.)

2 3 4 5 6 7 8 b

33. FHG-120 99,07 12,67 42.13 4.78 7.72 4,91 C.017
3. PLI=G204 164417 13.37 24.10 4.46 4.34 4.58 D.011
35. P. Kottal 102.30 16.87 37.13 4.49 760 4.87 0.015
36. PLS=6164 73,77 15.73 43,13 $.42 8455 4,95 0.01%
37. PLO=6281 97.57 19.90 34.80 4,67 6.86 5.04 0.015
38, HOC-103 82,37 10.63 50,60 £.33 6.30 4.41 G. 009
39. PLS=6053 103,07 20.30 25.27 4.59 3.500 4,186 0.0L6
40, w176 55,33 18.80 89.00 4.81 8.53 4,70 O.011
41, IIG=76 93.33 13.63 59,70 5.15 1i0.31 5e18 0.008
42. P. Palaymm 107.63 20,50 87.60 5.31 15.34 Be27 Q.017
43. PLG=6121 97.33 15.67 36.07 4443 5.36 4.56 G.00L7
44, PLE=5197 86.07 11.63 40.03 531 G.76 4,70 2,014
45. VAl=BUFY 99,17 18.37 49.60 5.05 9.34 4,70 Q.016
46, PlLS-£028 111.27 15.93 35.43 4.36 6427 4.85 0.022
47, Hiwlld 100.83 10.30 40457 4465 G463 437 0.011
48. DPLSwH169 107.33 10.57 27.60 2.0 3.96 5.00 0.015%

General maan 95,59 15.66 40.63 483 7.12 4,87 3015

<D {D.05) 164307 5.685 22.79 0.6 4.476 D488 0.009

9



Table 4 (Contd.)

S veriovias et loweed | Wt D
1. Thiruvananthagpuran 0.207 2.53 41,33 97.00
local
2. Hozhikode local 0,137 3.80 66.00 106.00
3. ilalappuram local 0.081 2460 34,33 85.00
4. HG=-121 0112 2.74 29,33 78.33
5. VZM=83 0.161 3.52 41.33 103.60
G. Hoe 476 0114 3.33 45.33 100.00
T« Noo 33 0.103 2,90 28,33 78,33
8. HG=106 0.098 4.09 27,33 78.33
Se HC=T1 C.124 3.42 26.33 75,00
19, PL5=6252 0.311 3.22 40.00 97.60
11, POLLACHI 0.141 3.7 40.33 97.00
12. #G.35 0.170 3.59 37.33 100.00
13. PL3=6100 0.087 4.64 56467 106.00
14, PLS=449 0.106 4.71 62,33 106.60
15, PuS=£056 C.147 4,92 63.67 106.00
16, CODBw] 0209 372 67.€7 106.00




Table 4 {Contd.)

23 Y - ) avg Davs

ko, Verieties {ndex | wiow (@)  ibwring  meturity
17. PLS=6234 0.136 3.52 63,23 106,06
18, DPLS=6012 0.157 4.55 52433 105.00
19. PLS=5243 0el35 4.91 62.67 106,00
20, DLS=6202 0.133 3.40 38.00 103.00
21. IC=B619 0.103 5.29 51.67 106.00
22, PLS=6225 0.142 3.18 28.87 8l.67
23. FLS=8079 0.123 3.67 46.33 103.00
24+ PLE-ELGE 0.179 3.11 31.00 89.00
25. PLS=£046 Ue140 3,91 49.00 103.00
206. PLS=6043 0.055 3.36 49,67 103.C00
27. DLs=0098 0.191 4.03 50.33 103.00
28. PL3=6203 0.147 4.29 43.00 106.00
29. PLS=56227 0.156 4.20 27.33 78.33
30. Ho. 447 D.132 4,30 61.67 106,00
31. HG-116 0.111 3.05 36.00 81.67
32. pPL.=G094 0.143 3.1% 38.33 100.00

£yY



Table 4 (Contds)

L veeee  pmn mm mmw Emb
3. HG=120 0.152 3.71 33.67 89,00
34. FloomE204 0.087 4.04 43.67 97.00
35. P, Kottal 0.142 4.8D 53.67 106.C0
36. PLS=6164 0.158 3.20 31.33 89.00
37. PLS=6281 0.120 4417 50.00 106.0¢
3z. HiZ w163 0.119 2.66 32.87 81.67
35. PLH=E058 0.086 3.44 55.C0 106.00
40. HL=176 0.165 3.10 38.00 92.00
4i. HG=76 0.180 3.35 29.67 85,00
42. P. Palayam 04207 5.08 £4.33 106.00
33. PLS=-6121 0.126 3.75 38.67 102.00
44. PLI=G197 0.140 3.17 30.67 81.67
45, V2 I=-BUFF 0.146 3.90 33.00 100400
46, PLE=6028 C.150 403 43.33 103.00
47. HG-114 Q.138 3.49 28,33 85,00
48 PLS=6159 C.085 3.10 44.67 100.00
ceneral mean 0.138 3472 43453 96,50
CD (0.05) £.0743 0.008 5.044 €.726

19




1. leight of plant

The rosults indicated thet there was significant
differcnce among the varicties, The plant hediyht vas
meximum in No. 447 (112 on) followed by PLS=6028 (111.27 cm)

and the minimum was rocorded by the varioty [HG-106 (74.12 om).
2, Number of branches

There was significaent difference among the variotics
tested for this character. The variety Pr-6203 rocorded
the highest mean value (21.83) £ollowad by CODI-=1 {(21}.

The lowest value was recorded by FLu-6225 (9.37).

3, Humber of pods por plant

‘There was significani difference among the varicties
for this character {Tablo 3), Variety Thiruvananthapuram
local had the meximum pumber of pods (8%.43). The mindmum

nunber was found in the varacty IC-8619 (18.37).

4. Nunber of sceds per pod

The results indicated that there was significant
difference among the forty eight varlicties tested., Tho
maximum number of seeds per pod was recordsd by
Thiruvananthapuran local {5.73). The varilety }1'G-106
recorded the minimum (4.32). The varieties 1#6-71, PLS=61€4,
P+ Palayam, PLS=6197, PLSG166, PLI«6234 and IC-8619 wore

cn per with Thiruvananthapuran local.
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5. Sesd yield per plant

There wao significant difference among the treatments,
The veriety P. Palayem recorded the highest yield (15.34 g)
followed by Thiruvananthspuram local (13.34 ¢g). The lowcest
vield was chserved in PLS=6169 (3,98 g).

6, Length of pod

The length of pod showed significant difference
among treatmonts. The Thiruvananthepurem local had the
maximun pod langth (5.69 cam), which was on par with
Malasppuram local, PLS=GD79, P. Palayan, PLS«=6012 and HG=35.
The verlety PLS=5227 recordaed the minimue (4,36 on),

7. Loot/shoot ratio

There was significant difference among the trestments,
The maximum root/shoot ratio was recorded by CODB-L and
PLS=5094 (0,025) and HG=-76 recorded the minimum (0.005).

8, Harvest index

The trestingnts tested showed significant difference
for this character. The variety CODB-1 recordad the maximum
value (0,209) followad by Thiruvenanthapuran local and
P. Palayam (0.207). The lowest valuc obtained for lalappuram
local (0.081).
9, Hundred sedéd weight

The results showed that there was significant
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difference among the forty eight varieties tested, The
secd weight was maximum for the veriety IC-8619 (5.29 o)
followed by P. Palayam (5.09 9). Thiruvananthapuran local
raecorded the lowest value (2,53 g) which was on par with
the Malappurom locel,.

10. Days to flowering

There was significant difference smong the treatmonts.
The number of days to flowering was maximum 4in CODdwl
(67.67 days) which was on par with Xozhikode local, PLS-6234.
P. Palayam, PLS~6056 and PLS=5243. The minimun was recorded
by He=-71 (26.33 days).

11. Days to maturity

There was significant difference anong the varietios
for this charascter. The number of days to maturity was
maximun for the varietles Kozhlkode local (106 days),
PLS=6100, PLS=449, PLS«6056, CODBel, PLS=6234, PLG=G012,
PLS=6243, IC=B84619, PLE«6203, No, 447, P. Kottai, PLS=6281,
PLS=E058 and P, Palayan, The vardety 0«71 took the least
nunber of days (75 days) for maturity.

12. Reagtion to peets and disaazpes

The crop was free from incidence of pests or

digeasas.
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II. Coefficient of variation

Phenotypic variance, genotypic variance and

coefficients of variation are presented in Table 5.

1. Phenotypic cocfficiont of variation

The seed yield per plant showed the highest value
(45.59 per cent) followed by root/shoot ratio (44.72 por cent)
nurnber of pods per plant (43.01 per cent) and harvest index
(32.88 per cent), The lowest value was recorded for the
character length of pod (7.93 per cent).

2. Genotypic ceefficient of variation

High valug for genotypic coofficient of variation
wae recorded for days to flowering (23.18 per cont) followed
by root/shoot ratic (25.82 per cent), number oOf pods por
plant {(25.65 per cent) and seed yield per plant (24.11 per cent).
The minimum value was recorded by length of pod (4.95 por cont).

IIT. Correlation analysis

a) Correlation between sced yield and other characters

The phenotypie and gonotypic correlation cocfficients
betieen sced yield and other characters are presented in

Table 6.

The genotypic correlationswere found to be greater

than the phenotypic correlation for &ll the characters



Table 5. ¢henotypic and genotypic variances, mean and
coufficients of variation

phenotypae and goenotypic

1. - . thenotypic cenctypic tean  Phenotypic  Ganotyple
Fio, Charactors variance variance = coofficiont coefficient
Of varise of varige
tion tion
1. Height of plant 158,711 57,966 25,590 13.18 7497
2. thmbor of branchos 19.097 6,857 15.660 27.91 16.72
3. Buaber of peds por 305.396 108.627 40.630 43.01 25.65
plant
2. ;’g’d‘b’” of seeds per 0.197 C.060 4,830 2.10 5.07
Se fazed yilold per plant 10.537 2.948 7120 45458 24,11
6, Longth of pod 0.145 0,058 4.870 7.93 4,95
7. 1 oot/shoot ratio 0.045 x 15% 0.015 % 13 0.015 44,72 25.82
8. larvest indox e 002 0,036 x 15 0.136 32.33 13.95
9, tundred sced woelght C.864 0.462 3.720 12.31 12.27
10. Naye to flowering 160,108 150,470 43.530 29,07 28.18
11. Days to maturity 117.683 100,548 95,500 11.24 10.39
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Table 6. Genotypic (G) and Phenotypic {P) correlation
coefficient between seed yield and other
characters

ﬁl‘ Charactors Correlation cocfficients

. G v

1. lielght of plant «0.0467 ~-0.0752
2. MNumber of branches 0.4548 0.3746 "
3. Humber of mods per plant 0.7801 0.0947 *
4. Number of seeds per pod 0.5999 0.4537 "
5., Length of pod 0.4209 0.3536"
6. Root/shoot ratio 0,270 =0.1606
7. Harvest indesx 0.9342 0.9081" "
8. Hundred sced woight 0.1025 0.0510
9, Days to flowaring 0.0654 0.0335
10. Days to maturity «0,0249 0.0519

** Sagnificant at 1 per cent level

oL

¥



71"

except number of pods per plant and days to maturity. Seced
yield per plant had positive genotypic correlation with
nunber of branches (0.4548), number of pods per plant
(0.7801), nunber of seeds per pod (0.5999), length of pod
€0.4209) and harvest index (0.9342). Low positive gence

7/

typic correlation was cbsarvaed with root/shoot ratio (0.27480),

hundred seed wedght (0.1025) and days to flowering (0.0654).
Helght of plant («0.0467) and days to maturity (=0.0249)
exhibited nogative genotypic correlation with sced yicld
per plant and were negligible.

Significant positive phenotypic correlation was
ohserved with number of branches, number of peds por plant,
nunbor of seads per pod, length of pod and harvest index.
The higlest value was recorded by harvest index (0.9081),.
Seed yield per plant exhibited noneaignificant positive
rhenotyple correlation with hundred seed weicht, days to
flowering and days to maturity. Height of plant and
root/shoot retio showed none-significant negative phenotypic
correlation with seed yield per plant.

b) Correlation between othor pairs of charactors

The phenotypic and gonotypic correlations batween
charactors other than yield are presented in Table 7.



Table 7.

Characters

Haight of plant
Number of branches

Number of pods
per plant

Nunber of seeds
per pod

Seed yield per
plant

Length of pod
Root/shoot ratio
Harvest index

Hundred seed
weight

Days to flowering

Days to maturity

Upper off diagonal

Lower off diagonal

Haight of
plant

Number of
branches

- 0.0421
0.1553 _
-0.4169 0.1059
—0.4488 0.1581
-0.0467 0.4548
-0.0074 0.4023
0.4060 0.8993
0.0871 0.7283
0.4953 0.4625
0.4720 0.6472
0.5574 0.7291
values

values

Number of
pods per
plant

*
-0.2044
*

0.2240

0.6272

0.7801

0.2286
-0.1362

0.7390
-0.5123

-0.3485

-0.4128

Number of Seed yield

seeds per
pod

-0.1770

0.1853

0.3552*

0.5999

0.8066
0.4591

0.5103
-0.2968

-0.0166

-0.0240

per plant

-0.0752
*

0.3746

*

0.8847

0.4587*

0.4209
0.2780

0.9342
0.1025

0.0654

-0.0249

i Phenotypic correlation coefficients

Genotypic correlation coefficients

Length of Root/shoot

pod ratio

0.0678 0.0740
*

0 3126 0 1520
*

0.2588 -0.2494*
*

0.4782 -0.0324
*

0.3536 -0.1606

0.0663

0.6214 ~

0.5460 0.7343

0.0711 0.4179

0.4160 0.8452

0.5673 0.9471

Harvest
index

-0.0747

*

0 3343

0.8087*

+
0.4752

*

0.9081

*

0.3754

-0.0730

0.1062

0.1379

0.1022

Genotypic and phenotypic correlation coefficients between pairs of characters in horsegram

Hundred Days to
seed flovrering
weight
* *
0.3013 0.2529
* *
0.2758 0.3421
-0.3140* -0.2125*
-0.1623 0.0209
0.0510 0.0335
*
0.0370 0.2751
0.2401 0.4801*
0.0336 0.0537
_ 0.5988*
0.6209 -
0.5873 0.8833

* Significant at 5 per cent level

Days to
maturity

0.3116*

0.4624

-0.1683

0.0620

0.0519

*

0.3674
0.4764*

0.1338

*

0.5398

*

0.7922



Figure 1. Genotynic correlation arong 11 chraractors
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1. Height of plant

Holght of plant had positive genotypie correlation
with number of branches, root/shoot ratic, harvest indoes,
hundred sesd wedght, days to flowering and days o maturity,
Nagative genotypic correlation was obscrved with nunbsr of
pods per plant, number of seseds per pod, and length of
pod.

Significant positive phenotypic correlation was
recorded with hundred seed weight, days to flowering and
days to maturity vhile number of pods per plant showed
significant negative phenotypic correlation. It had
non=significant positive correlation with number of branches,
length of pod and root/shoct ratic and non-significant
negative phenotypic correlation with number of seeds per

ped and harvest index.

2. Number of branches

High positive genotypac corrclation wes observed
with root/shoot ratio (0.8993) followed by days to meturity,
harvest index, days to flowering, hundred seed welght and
length of pode. Numbor of seeds per pod and number of pods
per plant showed low positive genotypic correlation.

significant positive phenotypic correlation was
rocgorded with number of pods per plant, longth of pod,
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harvest index, hundred secd weight, days to flowering and
days to maturity. It showed nonesignificant positive
correlation with nunbor of seeds per pod and root/shoot

ratic.
3, Number of pods per plant

Numbar of seeds per pod, length of pod and harvegt
wnder had positive genotypic correlation with numboer of
pods per plant where harvest imdex recordod the highest
value (0.7390). Root/shoot ratio, hundred seed woight,
days to floucring and dayc to meturity exhibited negative

cenotypac corraelation,

Runbor of pods per plant exhibited significant
positive phenotypic correlation with nunber of seods vor
pod, length of pod and harvest index. This character shoved
sacnaficant negative phonotypic correlation with root/shoot
ratio, bundred secd weldht and Jdavs to flowecring, None
significant negative phenctypie correlation was observed

with days to maturity,.

4. Numbor of seods per pod

Pogitive gonotypic ecorrelation wnth length of ped,
root/shoot ratio and hexvest indeyr was obgerved whare
length of pod showaed the highest value (0.8066}. Hundread

sesd welcht, days Lo flowering and days to maturity recorded
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negative genotypic correlation with number of seeds per
pode

Significant positive phenotypic correlation was
observaed with length of ped and harvest index. None
significant positive phenotypic correlation was exhibited
with days to flowering and days to maturity. Root/shoot
ratio and hundred eseed weight showed nonw-significant

nagative correlation with numbar of seeds per pods

5. Length pod

Positive genotypic corrclation was observed with
root/shoot ratic, harvest index, hundrad seed weight, days

to flowering and days to maturity.

Harvest index, days to flowering and days tO maturity
exhibited significant positive phenotyplc correlaticn with
length of pod, Nonesignificant positive phonotypic correlas-
tion was observed with root/shoot ratio and hundrod seed
welght.

6, Root/shoot ratio

Harvest index, hundred sced weight, days to flowering
and days to maturity recordad positive genotypic correlation
with root/shoot ratio.

Significant pusitive phenotyplc correlation uas
observed with days to flowering and days to maturity. There
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was non-significant negative phenotypic correlation batween
harvest index and root/shoot ratic and nonesigniticant
positive correlation of root/shoot ratic with hundred geed

welichte.

7. darvost index
Hundred se=d w2icht, days to flowsrino and days to
maturity recorded positive cenotypic and phenotypic correlas

tion with harvest inde:x.

8. Hundrcd seed weight

Pogsitive goenctypic correlation was recorded with
days to flowering and days to maturity. Significaent positive
phenotypic correlation was observed with days to Fflowering

and days to maturity.

9, Days to flowering

There was positive gonotypic and signifaicant positive
phenotyple correlation between days to flowerlng and days

to maturity.
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IV. Heratability in the broad sense

Bstumates of horitabilicy in broad gsonsg are

prasented in Table 8.

High velucs of heritaebility were recorded {for the
charactors viz. hundred sced weight (99.46 por camt), davs
to flowsring (92,98 por cent) and days €0 maturity
(85,44 per cent), Modorste horitabilaty values uere observed
for length of ped (39,25 par <ent), hedigbt of plant
(3C.54 per comt), nunber of branches (35,91 per centl,
number of pods per plant (35.57 per coent), root/shoot ratio
(32,79 per cent) and mubor of geeds por pod (30.65 por cent).
sead yield per plant (27.97 per cent) and harvest indon
(14,63 per cent) showed low heritability.

V. Expected ganctic advance

wesults are presented in Table 8,

Davs to flowering (56.28 per cent) recorded the
mexamua genctic advance followcd by hundred sead weight
{27.63 per cent), numbor of pods por plant (31,50 per cent),
root/shoot ratic (30.00 per cont), seed yield por plant
(26.26 per cont), number of branches (20,83 per cont) and
dayes to maturaty {(19.78 per cent). Very low velusz wera
obgerved for harvest index {11.03 per cent), haight of plant

(2.92 per cent) and lencth of pod {6437 per ceri),
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Table 8. Heritability and expected genctic advance

sl.

Meritability

Eypectad genetic

Ho. Charscters parcentage (E@) advance as
porezntage of
nean

1. Hedight of plant 36.54 9.92
2. Hunbar of branchas 35.91 20.63
I ianer OF pods per 35.57 31.50
4, Humboer of seeds per pod 30465 5.80
5. Seed yield per plant 27.97 26.26
6. Length of pod 39.25 6e37
7. root/shoot ratio 32.79 30.00
8. Hervest index 14.63 11.03
%. Hundred seed waight 99.46 37.63
10. Days to flowering 93,93 56.28
11. Days to maturity 85,44 19,78

8L
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vi, Bath Analysis

Path analysis was done using those characters
which showed positive correlation with seed yicld. This
technigue is effective in partitioning the observed genc-
typic correlation into direct and indirect effccts, The
results obtained by path analycis are presented in Table S

and Pigure 3.

From the results it is seon that the maximum direct
effect on yield was contributed by numbor of pods ger plant
{1.6597) while its genotypic correlation with seed yield
was 0.7801. The positive indirect effects wvia number of
branches (0.0669) and length of pod (0.2182) and negative
indirect effect via number of seeds per pod (=0,560€6) and
harvest index («0.6042) along with its direct effect
contributed resulted in this genetic correlation.

Length of pod had the second highest positive direct
effect on sead yield (0.9547), but the value of genotypic
corralation was low (0.4209) conpared to the direct effect,
It had positive indirect effect via number of branches
{0.2541) and number of pods per plant (0.3794) and negative
indirect effect via numnber of seeds per pod (=0.7209) and
harvest indox (~0.4462). The negative indirect effects
were larger than the positive direct effects and this led

to a reduction in the magnitude of correlation.



Table 9. Direct and andarect effects of the various characterc on yield in horsegram

Chiar actiers Number of Number of Number of Length of  Harvest Total

e acy branches pods per seeds por  ped index correlation

plant pod

Nunber of branches 0.6317 Q.1758 -0.1413 0.3841 ~{}e 5954 04548
gl“‘;ﬁ:" of pods por 0.0669 1.6597 ~0,5606 0.2182  =0.6042 0.7801
g‘g"db‘“ of seads per 0.0999 1.0410 ~0.6938 0.7700  =0.4172 0.5999
length of pod 0.2541 0.3794 =~ 7209 0,9547 (4464 0.4209
Harvest index Qe 4601 1.226% -y 4561 0.5213 -0,8176 0e9342

Residual cffoct = $,5622

Niagonal slements - Direct effects

Cff-diagonal clemenis - Indirect effects

2
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Nanbor of brenchos had a positive direct cffoct on
yield (0.6317). The poszitive indirect effects via numbor
of pods per plant and langth of pod and negstive {ndirect
effects via number of coeeds per pod and harvest index
resulted in a reduction of dircct effect leading to a
genotypic coxrelation of 0.4548.

e correlstion betweon numbar of seods por pod and
yvield wag positive (0.5999) while its direct offcet was
negative, JIts high positive indireet effect via nuwber of
pods per plant (1.0410) and length of pod (0.7700) resulted
in a positive correlation. The indirect cffect of it in
harvest index was negative (=0.4172).

The correlation between harvest index and yield was
pesitive and high (0.92342) while the direct effect of
harvest index on yleld wam npagative (=3.817C). The positive
indirect effocts via numbor of branches (0.4601), numbor of
pods per plant (1.2265) and length of pod (0.5213) arc
responsible for this positive corralation. The indircet
effect of nunber of seads per pod was negative (=0.4561).

All the above characters explained the va:iation
in yleld by about 44 per cent as evidenced fram the residua
value of 0.3622.
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DISCUSSION

In the prosent study forty oight genotypoes of
horsegram were evalusted for yield and yield components.

The results are discussed here under.

Variaocility

The naturally occurring variation in population of
self peoliinated gpacies is the primary basis for improvenent
of these species {(Allard, 1960). Horseoram, being a salf
pollinated crop, the natural variability for yield and its
components is very limited. However, a knovledge of the
extont of the genctic veriation available for yield and

its components is always helpful ¢o the braeder,

Variance and coefficient of variation help to measwe
the variability in a popwlaticon. It 1s necessary to
partition the overall varlaebility inte heritable and none

heritable components.

The differenceshbotween the gonotypes were highly
gignificant for all the eleven characters studieds The
estimates of variance components indicated only little
differcnce betweon phenotypic and genotypilc varilances for
the characters viz. nunber of seeds per pod, length of pod,
root/shoot ratio, hsrvesi index and hundred seed weight

{Table 5}, This indicates that variaticns observed in



these characters were mainly due to genetic causes and
that enviroment had only megligible influence over them
and there is better zoope of dmprovement of these characters

throuch selecticon,

On the other hand, the cheracters viz, helght of
plant, nunber of branches, numbor of pods por plant, sced
yield per plant, days to f£lowering and days to maturity
showed wide differonce between phenotypie and genotypic
variance denoting the greater influence of enviromment on

them,
Coafficient of variation

High genotypic coefficient of variation observed
for nunber of branches, munber of pods per plant, seed
vield per plant, root/shoot ratio, hundred seed weight and
days to flowering indicates the presence of high degree of
genetic variability and better scope for the inprovansnt of
thase characters through selection.

The charestoers viz. height of plant, nuthar of seeds
per pod,; length of pod, harvest index and days €0 maturity
showed low cenptypic coefficient of variation indicating
the low amount of variability in these chavacters and
thoreby limiting the scope for their improvement throuch
selection. fence it is suggested to create variability for

these traits thwough either biparental crossos or mutetion,
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Tha low genotypic cosfficient of variation observed
for height of plant in this study agrees with the findings
of Ghivashanker gt als (1977) in horsegram and Kumar @t al.

(1981) in chickpca.

Number of branches showed a high g¢enotypic coefficient
of veriation in the present investigation which is in
agreesment with the findinas of Rashid and Islam (1982) an

soyabean and Gupta @t at. (1986) in pea.

The high genotypac coefficient of varistion obtalned
for number of pods per plant agroes with the results of
Sravestava and Sachan (1974) and Gupta et al. (1986) in
paay Arunachala (1979} in £ield bean; Radhakrishnan and
Jebara) (1962) and Patil and Baviskaer (1987) in cowreea;
Raghid and Islam {1982) in soyabean; Shoram (1983) in
redgram and Liu gt al. (1984) in greengran. In horsegrai,
Ganeshaiah et al. (1982) reported low genotypic coaffaicient

of wvariation for this character.

Number of seeds per pod oxhibited a low genotypic
coefficaent of variation in this study. Hirachand gt al.
(1975) and Kuner gt al. (1981) in chickpez, Shivosharkar
gt al. (1977) and Ganoshaiah gt al. (1982) in horsogram
and Xumor and Reddy (1982) in redgran obtained tho same
result, but in horsegran Biveri gt al. (1987) reported

tigh gov.



High cenotyple coefficient of variation was obtained
for seed yield por plent which agreos with the findings of
Aggerwal and Xang (1976) in horsegram, Arvunachala (1979)
and Pandits gt ale (1980) in £ield bean, Rashid and Islam
(1982) in soyabean, Gupta gt al. (1986) in pos, Meloo and
Sharma {198%7) in gram and Patil and Rawvigkar (1987) in
COWROA.

Length of pod showed low genotypic ccefficient of
variation in this investigation. 1In horsegram Romakrishnan
at gl. (1978) and in chickpoa Kumar gt al. (1981) obtained
the gane result vhile Patel and Shah (1982) reported hich
gov in blackoram,

Root/ehoot ratio exhibited high gernotypic coefficient
of varlation which is in agrecment with the finding of
Sudha Rani {1989) in blackgran.

in this investigatien harveet index showed low
genotypic cosfficiont of variation as against obscrvation
by Ram gt al. (1976) in piceonpze., Mendal and Bahl (1983)
obtained low value of gov for this character in chidipza,

Hundred seed waight showed high genotypic coefficient
of variation which agrees with the £indings of Singh and
Singh (1975) 4n lentil, Balysn and Sudhgkar (1985} in
pigeonpea, Gupte gt gl. (1986) in pea and Patil and Baviskar
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(1987) in cowpeas. In horseqgram Suraiya {1980) and
Caneshaiah gt al. (1982) reported low valuas of gew.

Bigh genctypic coefficient of veriation obtained
for days to flowsering is in agrcement with the £inding of
Suralya (1980) in horsegram. Howsver Ganeshaish gt al.
{1982) reported low values of gev for this choracter in

horsGoran,

Low genotyple coefficient of variation waz cbtaineg
for days to maturity in this study. Ageerwal and Kang
(1976), Cancshaiah gf al. (1982) and Birari gt al. (1987)

cbtained the same result in this crop.

Correlation studies

Yield, an extremely compler character is tho result
of many growth functions of tho plant. Therefora, an
estimation of inter-relationship of yield with other traits
is of immense help in eny orop improvoment prograwre, This
would facilitate offective selection for simultansous

inprovement of one or many yield contributing components.

In the presont study, number of branchas, number of
pods por plant, nunber of seeds per ped, length of pod,
root/shoot ratio, hervest index, hundred seed weight and
days to flowering exhibitod positive genctypic correlation

with sead yield, The positive genotypic correlation
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observed for seed yield with number of pods per plant and
hundred seed welght agrees with the findings of Aguarwal
and Kang {1976) and Patil and Deshmukh (1983) in horsegran
and Maloo and Sharma (1987) in chickpea. Singh (1977) in
lentil, Singh (1978) in chickpea and Thiyagarajsn and
Rajesekaran (198%) in cowpea reported negative corrslation
between seed yleld and hundred ssed weilghte.

The positive genotyplc correlation obtained betwsen
seed yield and mumber of branches is in agreement with the
finding of Aggarwal and Rang (1976) 4in horsegram.

Srivastava gt al. (1976} in goyabean, Shivashanksr
et al. (1977) and Birari gt gl. (1987) in horssgram raported
positive correlation between seed yicld and seeds per pod

as observed in the present study.

The positive coarrelation of sced yield with length
of pod agrees with the findings of Aggarwal and Kang (1976)
and Surailya (1980) in horsegram.

Tha positive genotypic correlation between seed yield
and harvest index is in agreement with the findings of
Ram et al. (1976) in pigeonpea, Singh (1977) in lentil,
Singh and Malik (1985) in greengram and Kajesh Mishra gt al.
(1988) in bengalgran.

Haight of plant and days to maturity showed negative
genotypic correlation with seed yield which i5 contradictory
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to the findings of CGautam and Singh (1977) in soyab2an and
Thiyagarajan and Rajasekaran in cowpea (1989), Tong (1986)
reported negative genotypic correlation between seed yield
and plant heicht in soysbean. Days to maturity was negae
tively correlated to seed yileld in horseoram as reported
by Aggarwal and Kang (1976).

Heritability

Bureon (1952) suggested that ¢enotypic coefficient
of variation along with heritability would provide a bettep
picture of the amount of advance to be expacted by phencs
typic selection.

In the praesent study, hundred seed weight, days to
flowering and days to maturity recordad high heritability
values indicating thet they are less influenced by envirorment.
Aggarwal and Kang (1976) and Ramakrishnan et al. (1978)
cbtained the same result in horsegram. High heritabiiity
racorded for hundred seed weight is in agreement with the
findings of Singh and Singh (1975) in lentil, sShivashankar
et al. (1977) and Birari et al. (1967) in horsegrem, Godawat
{1980) ana Yadavendra gt al. (1981) in pigeonpea, Medhi at al.
(1980) and Patil gt al. (1987) in greengram. Regarding
days to flowering high heritability estimates were observed
by Tikka and Assawa (1977) and Rasaily gt al. (1986) in
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poea, Geneshaiah (1980} in horsegram and Patil gt al. {1987)

in greencrais

ftashid and Islam (1982) in soysboan, Raseily gt al.
(1986) in pea, Birari gt pl. (1967) in horsegrem and Potil
and Bavigkar (1987) in cowpaea roported high horitebilivy

values for days to maturity.

Moderste valucs of hoeritability were recorded for
height of plant, numnber of branches, number of pods per
plant, nunbey of sceds per pod, length of pod and root/shoot
ratioc. Moderate heritability wecorded for height of plent
15 in agreement with the findings of aggarwal and Kang
{1976} in horsograr. However, high heritability values
for plant hoight was rocorded by Singh end Dixit (1970)
in lentil, Singh gt al. (1975) and Soundrapandian gt al.
(1975) in blackgram, Ramakrishnan et al. (1978) in
horsegram, Singh {1985) in pea and Patil gt apl. (1987) in
greengram.  Hovevor, Shivaghenkar gt al. (1977) reported

low heritability for this cheracter in horsegram.

Modorate herltablility valuce for mumber of branches
agrees with the £indings of Aggerwal and Kaong {(1976) in
horsegram. Malhotra and 3odhi (1977) in pigeonpoa and
Dag (1978} in blackgram.

Humber of pods per plant showod moderate heritability
wvalue in this study which is in agreement with the findincs
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of Aggarwal and Kang (1976) in horsegram, Malhotra and
sodhi (1977) in pigeonpea and Pandita et al. (1980) in
Indian bean., High heritability values for this character
was obtained by Tikka and assaws (1977) and Singh (1985)
in pea, Tikka gt al. (1977) in moth bean, Das (1978) in
blackgram, Remakrishnan gt al. (1978) in horsegram and
Maloo and Shamma (1987) and Rajesh Mishra et al. (1983) in
chickpea. However, Shivashankar gt al. (1977) and 3irari
et al. (1987} reported low heritability values for number

of pads per plant in horsegram.

Number of seeds per pod showed moderate heritability
estimate which is in agreement vith the findings of Aggarwal
and Kang (1976), Shivashankar et al. (1977) in horsegram
and Baswana gt al. (1980) in Indian bean, but Yadavendra
et al. {1981) and Patil et al. (1987) in greengram cbtained
high values. Ramakrishnan gt al. (1978) and Birari gt al.
{1987) rccorded low values of heritsbility for this character

in horsegram.

Moderate heritability estimate for length of pod
obtained in this study agrees with the findings of aggarwal

and Kang (1976) and Ramakrishnan gt al. (197€) in horsegram.

Moderate heritability value for root/shoot ratio
recorded is in agreement with the findings of Sudha (1989)

in blackgram.
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ow heritabllity values observed for seed yield
per plant and harvest index agraes with the findings of
Shivashankar gt al. (1978) 4in horsegram.

Ganetic advance

Heritability values alone may not provide a clear
predictability of tho brecding value. Goritabllity along
with genatic advance is more effective and rcliable in
predicting the resultant effect of selection than herita-
bility alone (Johnson gt al., 1955). High horitability
along with high genotic advence was recorded by days to
flowering and hundred seed woight., Moderately high
heritability and approcisble gometic sdvance were racorded
by number of branches, nuntor of pods per plant and
root/shoot ratio. Fdgh heritability along with high
genetic advence indicate the role of additive gene action

for the charactor concorned as suggestod by Panse (1987).

High heritability and low genctic advance were
recorded for days to maturity, vhile moderately high
haritability and low gonatic advance were cbsorved for
height of plant, number of seeds per pod and length of
pod. High heritability coupled with low genetic gain
indicates non-pdditive gene action which greatly limit the
acope for improvemsnt of these characters through selection.
Non-additive gene action can be capitalised through
biparental mating followed by development of purclines
through pedigree method.



Hundred sced weight shoued hich ectimotes of
horitability and genetic advanco which agrees with the
findings of Singh and Singh (1975) in lentil, shivashacker
et gl. (1977) in horsegran, Belyan and sudhakar (1985) in
pigeonpea and Khorgede gt al. (1985) 4n chickpea. Tilgh
heritability and genstic advarce for days to £lowering is
in agrecmont with tho £indings of Govil and Kumar (1989)
in chickpeas

Hich herltability and lou genstic advance were
obtained for davs to maturity os reportod by Aggarwal and
Kang (1976). Ceneshaish et al. (1982) in horscgram and

forgA

nadhakrighnan and Joebaraj (1982) in cowpea.

toderate heritebility and genctic advance worx
recorded for pods per plant and root/shoot ratio. Augarual
end Keng (1976) in horsegrar and Malhotra and Sodhi {1977)
in pigeonpea reported roderate ostimates of herit:ability
and genctic advance for pods por plart. Sudha (1950)
obtarned moderate values of heritabillty apg 2eNatIc advance

in blackgram for root/sheot ratio,

Moderate heritaoility in coninetion with 1g
AT genotde

advance obtainsd for lon
£ gth of pod i in 4
FEECMENt itk
the
analrishngn o
2 al
{1978) in horsegram and —
Malhotra anls
1c°ﬁh1 {1977) in

Pigoonpes. Number of soe 2
ds per ptbjalso recordod nadag,

/

£indings of Aggarwal and Kang {1976) n

ate
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heritability and low genetic advance which aqrees with the
findings of Shivashankar gt al. (1977) in horsegran,
Radhakrishnan and Jebaraj (1982} roported moderate heritae
pility and low genetic advance for plant hedicht which

supports the result optained in the present study.

Low heritabality and low @enetic advancs were
observed for seed yield per plant and harvest indew, The
present £inding regarding seed yield per plant is in
agrecnent with Singh and sangh (1975) in lentil end
Shivashankar gt al. (1977) in horseoram. Mandal and Bahl
{1983) in chickpes reported low heritability and gonotac

advance for harvest indewx,

path analysis

The path analysis revealed that nunber of pods per
plant had the highest positive dircct efisct on saad yiold
followad by length of pod and mumber of pranches. Numbur
of seeds por pod and hervest index sbowed a negative Jdirect

aeffect on seed yield.

The high positive direct effect of nunbor of pods
per plant found in this study is in agroement with ¢he
findings of cowda and Pandya (1975), Malco and Sharma (1987)
in chickpea, Aggarwal and Kang (1976) in horsecram, Singh
(1977} in lentil, Jindal and Gupta {1984) in cowpea,



Ragaily (1986) in soyabean and Prem Sager et al. (1987)

in redgram. It was interesting to note that the direct
affect of this character on seed yleld was even more than
its correlation cosfficient. The correlation value of thic
character with yield was xeduced probably due to its high
negative indirect effect via number of secds per pod and

harvest index.

Length of pod also showed positive direct effect on
yield., This reosult is in agreement with the £indings of
Suraiya (1980) in horsegram and Jindal and Gupta (1984) in
cowpeas Thia shows that selection of varicties with longer
pod would be effective in improving yield in this ¢rop.

Number of branches showed positive direct effects
on yield. However, total correlation is lower than the
direct cffect due to its negative indirect effect via
number of scads per pod and harvest index. Veeraswamy @t al.
(1975) in pigeonpea, Hanchinal gt al. (1979) in cowpea and
Geetha Philip (1987) in blackgram reportced that number of
branches per plant produced a positive direct effect on
seed yield.

It wag interasting to note that numbey of seeds per
pod and harvest index which had@ a strong positive correlation
with sced yield had negative direct effect on seed yvield.

These negative direct effectswoere countorsbalanced by high



positive indirect effects via musber of pods por plant and

length of pod.

The direct negative effect of number of secds per
pod on yicld was in confirmity with the findings of
Soundrapandian gt al. {1576) and Ceetha Philip (1987) in
plackgram. [owever, Narasinghani gt al, (1878) in pea,
sandhu gt al. (1980) in greongram, Pani and Rao (1980) im
blackgram, Tyagi gt al. (1982) in chickpea and Jindal and
Gupta (1984) reported that number of seeds por pod had the

greatest direct offect on seed yicld.

Harvest index had a negative direct effect on yicld
but the total correlation was positive. ikre the indirect
cffacts seem to be (he cause of corrolation and the indirect
causal factors such as nuuber of pods per plant, length of
pod and number of Lranches are to be congidered simultas
neously during selection programme (Singh and Choudhary,
1879). However, in field bean, Teotia gt al. (1983) obtained

positive dircct effect of harvest index on yisld,

The characteors studied in thils model explained the
variation in yield by about 44 per cont as indicated by the

residuc valus of 0.5622.

Therefore, it is reconrended on the basgils of the
present investigation cerricd out in horssgram, that for

selection of 2 high yielding and adaptable variety, the
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model for salection should bo besed on number of pods per

plant, length of pod and number of branches per plant.

The verieties P, Palayam, CODB=l, Calicut lcecal,

PLO=6056 and No. 447 were found to fit in this model,
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SUMMARY

The present study was conducted at the Departmont
of Plant Breeding, Colleqge of agriculture, Veollayani durins
Rabi 1989, Forty eight varietics of horsecram belonging
to different agro-climatic regions were grown in a Randomised
slock Desirm with threo replicstions. Data were collcooted
on sead yield per plant and ten othoer characters viz,
heaght of plant, nusher of branches, tumber of pods por
plant, mamber of seods per pod, length of pod, root/shoot
ratio, harvest index, hundred sced woight, days to flowering

and days to maturity.

The following are the lmportant results obtaincd

in this investigation:

1. Analysis of variance rovealed significant difforencces

among the warieties 4in respect of all characters studied,

2. Of the eleven characters studied genotypic coofficient
of variation wvaz maximun {for days to flowering. For
characteors like hundred seed waight, days to flowering
and days to maturity there was only little differonce
in phenotypic coefficient of variastion and genotypic
coefficient of variation., For all other characters
there was wide difference between phenotypic coefficicont
of variation and genotypic coefficient of variation

indicating higher envirornmental influence,
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3. At genotypic level, seed yield per plant showed positive
correlation with all characters except height of plant
and days to maturity. Harvest index and number of pods
per plant showed high positive correlation with seed

yield per plant,.

4. Heritability was maximum £or hundred seed weight and
minimum for harvest index. Characters like days to
flowering and days to maturity also had hich heritae
bility estimates indicating lesser influence of

enviroment.,

5. Genetic advance as percentage of mean shoved that days
to flowering had maximumn genetic gain followed by
hundred seed weight. Hich heritability coupled with
high genetic gain was recorded for days to flowering
and hundred sced weight indicating the presence of

additdive gens action.

&, Path coefficient analysis at the genotypic level revealed
that number of pods per plant, length of pod and number
of branches exerted high direct influence on yield.

The above results thus, shows that a model based on
number of branches, munber of pods per plant ana length of
pod should be given due weightage by pulse breadors in
making selection for high yielding and adaptable strains
in horsegram.
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ABSTRACT

A study on the parameters of variability, correlation
and path coefficient wore undertaken in forty eight
horsegram varicties. The study was conducted at the
Department of Plant Breeding, College of Agriculture,

vellayana: during Rabi 1989,

The veraeties showed significant differencces in all
the characters studied. Genotypic coefficlent of variation
was maximum for days to flowering and minimum for length
of pod. High heritability cstimates were observed for
hundred seed weldht and days to flowering, Genetic gain
was maximum for days to flowering. Hundred seed weight
and days to flowering recorded high heritability and high
genetic gain indicating the presence of additive gene
action. At the g2notypic level seed yield showed high
positive corraelation with harvest index and number of pods
per plant, Path coefficient analysis projected number of
pods per plant, length of pod and numbzsr of branches as
the traits exerting high positive direct effect on seed

yield.

The study indicated that the model for plant
selection in horsegram should be one with more number of

branches, long pcds and more number of pods par plant,.



The varieties P. Palayam, CODB-1l, Calicut local, PL3-6056

and No. 447 were found to fat in this model.



