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INTRODUCTION

Tho grain legumes cotnr.only known as pulses form 
an important and ancient exponent o£ Indian agricultural 
system. They are generally grown under rainfed and low 
input conditions. According to Aykroyd end Doughty (1964) 
a balanced diet should contain three ounces of pulses per 
day par adult to moot the protein requirement. India grows 
a variety of pulse crops but the unfortunate situation is 
that with the largo acreage of about 22 to 24 million 
hectares, the production is only 9 to 12 million tonnes.
The area and production of pulses in Kerala are only 
25.7 thousand hectares and 18.6 thousand tonnas respectively 
(Anonymouso 1990). Day by day the demand for protein (pulses) 
is increasing and this emphasizes the necessity for, 
increasing the production of pulses.

Horsegrara (Hacrofcvlana unlflorutn I*. Verdie. Syn. 
Pg3iM?gg biflorus h. ) occupies an area of 1200 ha. in 
Kerala (Directorate of Agriculture). It is considered 
to be the poor man's pulse crop in Southern India. Owing 
to an appreciable amount of hardiness and adaptability 
it stands out as an exception from other pulse crops. It 
fares well over a wide range of soils in the uplands 
during rabi and is capable of withstanding prolonged



drought. It is an excellent source of protein (24%) 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.

Genetic variability is necessary in any crop 
improvement programme and information on its extent is 
therefore basic. The prime aim of breeding is for evolving 
high yielding varieties and the main Job of tho breeder 
is to identify the superior and the more desirablo typo 
in a community exhibiting variability. So selection for 
yield is the chief consideration in any crop breeding 
programme. However, yield Itself is a very complex character 
depending upon numerous genetic factors interacting with 
environment. So any direct method of selection based only 
on yield becomes a difficult proposition due to its inter
relationships with the yield attributes, deficiency of i 
selection under such circumstances can be improved by 
determining the association existing between yield and 
other plant Characters Which would serve as simple guides 
for spotting out high yielders.

The present work was undertaken with the prime 
objective of identifying through biometrical tests the 
important yield components that would help in tho selection 
of superior horsegrara genotypes for yield and adaptability.
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Variability, heritability, genetic advance, 
correlations and path analysis are the main parameters 
which help the selection o£ superior genotypes from gene
tically diverse population. A brief review of the work 
done on those aspects in relation to yield and its 
components in harsegrem and other pulse crops relevant to 
the present study are summarised belows

I. Variability

Plant brooding an the tiuo sense relates to the 
efficient management and utilization of variability.
Genetic variability in a crop forms th© primary pre
requisite for achieving genetic improvement. The most 
important genetic parameter which provides an efficient 
estimation of variability la tho coefficient of variation.

Many workers studied tho extent of variability in 
pulse crops by working out genotypic coefficient of 
variation (OCV) and phenotypic coefficient of variation 
(ECV). But the extent of genetic variability is more 
Important than the total variation since greater tho genetic 
diversity, wider would ba the scopes for selection. Their 
findings are briefly reviewed below:



Joshi (1971) reported a wida range of phenotypic 
variability in yield and some yield contributing characters) 
viz. number of pods, number of seeds, number of branches 
and 100 seed wsicht In Doliehos lablab var. llanosus.

Srivastava and Sachan (1974) studied 35 varieties 
of pea obtained from different parts of the country, reds 
per plant showed the maximum and shelling percentage showed 
the minimum genotypic coefficient of variability.

Hire Chand aj,. (1975) reported the highest gov 
for seeds per plant end tho lowest for seeds par pod in 
chickpea.

Singh and Singh (1975) reported high gcv values for 
primary branches, test weight and pods per cluster in lentil.

In horsegram, Aggarwal and Kang (1976) reported that' 
tbs coefficient of genetic variation was the lowest (0.6G) 
for day© to maturity and highest (33.82) for yield per 
plant.

Ram ot al. (197S) obtained the value of gcv for tho 
characters grain yield and harvest indax as 53.47 and 42.42 
respectively in a study conducted with 19 genetically diverse 
strains of pigeonpea.

Shivashahkar g£ 3 1, (1977) observed that high genetic 
coefficient of variation was exhibited by number of



secondary branches (79.27), whereas it was moderate for 
number of nodes par plant, primary branches, length of 
primary branches, 100-seed weight, days to SO per cant 
flowering, yield and pods par plant in horscgrem. It was 
found to be low for plant height (8.66) and seeds par pod 
(4.71).

According to RanieJcrlohnan et al. (1978) the coeffi
cient of genotypic variationswero the lowest (C.14) for 
pod length and highest (102.1) for plant hoiqht in horse- 
grasn.

In groengrair, Rathnaswany et al. (1978) reported 
high estimates of gcv for 100 sued weight followed by poets 
per plant.

Arunachala (1979) observed high genetic coefficient 
of variation for yield par plant, pod number and plant 
height in field boan.

Caneshaiah (1980) reported that in general the 
variability was more in the Characters associated with post 
flowering period in horsegram. The highest genotypic and 
phonotypic variability was observed for the Character 
number of secondary branches.

In plgsonpea, Godawat (I960) reported high values 
for gcv for tho characters grain yield per plant and number 
of primary branches per plant.
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Medhl et al. (1980) stated that significant variation 
was observed for all the yield oomponents studied except 
days to flowering and days to maturity in 12 selections of 
Viona radiata.

Pandita §& al. (1980) found that the coefficient of 
genetic variation was the lowest (11.44) for days to 
flowering and highest (44.88 and 42.78) for number of 
flowers and yield respectively in field bean.

suralya (1980) obtained the highest genotypic and 
phenotypic variances for duration, plant height and days 
to SO per cent flowering in a study conducted with 15 geno
types of horeegram. Days to 50 per cant flowering showed 
tho highest and 100-seed weight showed the lowest genotypic 
and phenotypic coefficients of variation also.

Bainlwal et gl. (1981) observed maximum variability 
for secondary branches followed by primary branches and 
seed yield in 29 genotypes of pigoonpaa,

Kumar et al. (1981) found that in chickpea coeffi
cients of variations war© high for biological yield, grain 
yiold per plant and the number of pods per plant and low 
for days to flowering, height, pod length and breadth and 
number of seeds per pod.

Ganestiiah et al. (1982) obtained the lowest values for 
gcv and pcv for seeds par pod, days to maturity, threshing
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percentage. 100-seed weight, days to flower and number of 
pods per plant in horsegram.

Kumar and Reddy (1932) 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 high values of gcv in 20 strains of 
blackgram.

Uadhakrishnan and Jebarcj (1932) observed high 
genotypic coefficient of variation for number of pods per 
plant in a study with 16 varieties of cowpea.

Rashid and Islam (1982) obtained high gcv for 
branches per plant, plant height, pods per plant and yield 
per plant in 15 varieties of soyabean.

In chickpea Mandal and Bahl (1933) reported that 
biological yield showed the highest phonotypic and geno
typic coefficients of variability and low for harvest index.

Shorara (1933) evaluated 100 genotypes of Calanus calan 
in 5 environments over 2 years. High estimates of gcv 
were obtained for pods par plant, days to maturity, plant 
height and days to flowering in all environments.

Variability studies undertaken on forty genotypes 
of cowpea by Dharmalingasn and Kadambavanasundarara (1984)



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

biu et al. (1984) recorded high genetic coefficients 
of variation for seed weight per plant and pod number per 
plant in greengram.

Primary and secondary branch number, pod number per 
plant, 100-seed weight and yiold per plot gave high esti
mates of pcv and gcv in a study of eight traits in 29 
genotypes of pigeonpea (Balyan and Sudhakar, 1985).

Rao and sharma (19B5) reported that in 28 genotypes 
of soyabean substantial genetic variability was observed 
for days to 50 per cent flowering, pod yield per plant, 
nuaber of seeds per plant and 100-seed weight.

Singh (1985) reported high degree of genetic varia
bility for grain yield, plant height, number of pods per 
plant and number of branches per plant in pea.

Genotypic and phenotypic variability studies were 
conducted by Gupta et al. (1986) in nine parents and their 
36 f,*s in peas. The maximum genetic coefficient of 
variation was observed in case of 100-seed weight followed 
by branches per plant, pods per plant, seed yiold per plant 
and length of fruiting sons.



9 9

In hornegram Birari et jjl. (1987) reported a maximum 
genotypic coefficient of variation in case of number of 
seeds per pod (26.96) fallowed by that for seed yield per 
hectare (20.37). bow gcv was obtained for the character 
number of days to first pod maturity.

Goetha Philip (1987) studied fifty varieties of 
black or ara under partial shade. The highest genotypic 
coefficient of variation was observed for Cercospora leaf 
spot disease rating (46.69) and the lowest for days to pod 
harvest initiation (3.52).

Twenty one diverse varieties of gram were analysed 
by Maloo and shaima (1907). The estimates of genotypic 
coefficient of variation ranged from 1.58 for days to 
maturity to 40.26 for grain yield per plant. '

Patll and Baviskar (1987) recorded the highest 
estimates of gcv and pcv for pod clusters per plant, pods 
par plant, seed yield per plant and 100-seed weight in 
cowpea.

sudha Rani (1989) obtained the lowest estimate of 
gcv for the character days to flowering (2.05) in a study 
with twenty genotypes of blackgrem. Tho value of gcv for 
root/shoot ratio was 21.22,

II. Correlation studies
Correlation studies provide estimates of the degree
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of association of a character with its components and also 
among the components. In a programme of breeding for 
improving tho yield potential of a crop, information of the 
interrelationship of yield with other traits is of intnensa 
value. This will facilitate selection of high yielding 
plants through other related components.

correlation studios conducted toy various worters 
in different pulses are reviewed below;

A. Association between yield and its components
Singh and Dixit (1970) found that yield was pheno

typical ly associated with number of primary branches and 
secondary branches. Yield was found to bo genotypically 
associated with tho number of primary branches, number of 
secondary branches end negatively associated with nutter 
of seeds per pod in lentil.

In field bean Joshl (1971) found strong and positive 
association of yield with number of pods, number of seeds 
and number of branches per plant.

Joshi (1973) reported significant and positive 
correlation of seed yield with the number of pods and 
number of branches in pigeonpoa. The number of seeds par 
pod was apparently negatively associated with the seed yield.
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Singh end .'lclhotra (1973) observed significant arF1 

positive association of yield with pods per plant and 
secondary branches in pigeonpea.

Veeraswamy et al. (1973) reported that in plgeonp^a 
grain yield was positively and significantly related to 
number of pods, number of branches per plant, plant height 
and days to flower.

Singh et al. (1975) observed that in blackgron 
primary yield components vie. primary branches, plant 
height and test weight showed a positive and significant 
association with yield Doth at genotypic as wall an pheno
typic levels.

In horeegra-n Aggarwal and Kang (1975) observed 
significant positive correlation of grain yield with pods 
par plant, seed sise (100-grain weight), pod length, number 
of branches and plant height. Bays to flowcrinc and days 
to maturity showed a significant negative correlation with 
yield.

Ram et al. (1976) reported that grain yiold had 
positive and significant genotypic association with number 
of primary branches and harvest indox in pigeonpaa.

In soyabean Srivastava et al. (1976) found that 
seed yield exhibited positive and highly significant 
genotypic association with days to flower and seeds per pod.
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Days to maturity, plant height and pod3 per plant did not 
show association with seed yield*

Gautasn and Singh (1977) recorded that in soyaboan 
yield was positively correlated phenotypically and gono- 
typically with days to maturity, days to flowering, height,
number of branches and pods per plant.

In paa Malik and Hefeez (1977) found that seed 
yield per plant was correlated with moan number of pods 
per plant and moan number of seeds per plant.

ohivashanhar et al. (1977) reported positive 
correlation of yield with height of the plant, number of 
pods per plant, number oe ceeda per pod and number of nodes 
per plant in horse gran.

Correlation studies of six characters in lentil 
revealed positive association of harvest index with grain 
yield. Pod number, plant height and primary and secondary 
branches showed positive correlation with grain yield.
But 100-seed weight was negatively correlated (Singh. 1977).

In Lathyrus Singh et al. (1977) reported that gram 
yield per plant showed highly significant association with 
days to maturity and plant height. There -was aosonco of 
association of grain yield per plant with days to flower, 
100-gram weight and rnsnber of primary branches per plant.
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In paa seed yield was positively correlated with 
nUiT.bex- of pods per peduncle, pod length and seed else 
(TikKa and Assawa, 1977).

Tlkka et al. (1977) found that nunbsr of pods per 
plant WaS positively correlated with yield in moth boon.

Daa <1978) reported that in blackgrem ntenbar of 
oranches per plant and numbai of pods par plant aera 
positively correlated with seed yield per plant.

Msrsinghani et al. (1978) reported positive associa
tion ofc oead yiold por plant with the nunbor of days to 
flowering, maturity period, height, number of branches, 
niRifoor ot pods per plant and number of seeds par plant in 
paa.

In Chickpea Raju et al. (1978) obtained positive 
genotypic correlations between seed yield per unit area 
on the one hand and days to flotjoring, nunboi oC pods per 
unit area, number of seeds per unit area end numbor ot 
scads per pod on the other hand, seed yield was nsyatively 
correlated with 100-seed weight.

Rathruiowamy et el. (1978) reported that pods por 
plant had highly significant positive correlation with 
seed yield par plant in greengram. The 100-saod weight 
was negatively correlated with seed yield.
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oovil and Kumar (1989) reported high genetic advance 
accompanied lay high estimates of heritability in ease of 
days to flower in the sane crop.

IV. Path analysis

The study of association of component characters 
with grain yield has been of immense help in selecting 
suitable plant types. When more number of characters are 
includod in the correlation study, the direct association 
becomes more complex. In such a situation the path analysis 
devised by wrî it (1921) provides an effective measure to 
find out the direct and indirect effects permitting a 
critical examination of the specific factors that produce 
a given correlation.

Path analysis done in different pulse crops by 
many Markers and their reports are sirtroarised balow,

in pigeonpea path coefficient studies revealed 
that clusters per plant is the main yiold component (Singh 
and Malhotra, 1973).

Gowda and Pandya (1975) reported that in chickpea 
number of pods per plant and 100-grain weight had larger 
effect on grain yield.

In horsegram Aggarwal and Kang (1976) reported 
that pods par plant and seed size were the direct components



which influenced coed yield. The highest direct effect 
(0.75) was exhibited by pods per plant. The effect was 
intensified further with marginal indirect effects through 
seed size, number of branches, seeds per pod and days to 
maturity. The direct effect of 100-grain weight (0.142) 
was quite low in comparison to its phenotypic correlation 
with yield because of high indirect effect via pods per 
plant.

Soundrapandian et al, (1976) reported that in 
blackgrara height of plant and cluster number had a direct 
effect as wall as indirect effect on seed yield, while 
branch number, pod number, pod length and seed number per 
pod had either very low positive or high negative direct 
or indirect effects on seed yield.

In soyabean Gautam and Singh (1977) reported that 
number of pods, 100-seed weight and seeds per pod had 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 revealed that pod number 
and plant height had highest direct effect on grain yiold. 
Primary and secondary branch number showed negative direct 
effects, singh (1977) suggested that tall varieties 
should be developed with good pod-bearing ability but low 
bran!* numbers.
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Singh et al. <1977) reported that in greangrora 
pods per cluster and pods per plant contributing directly 
as well as towards grain yield.

In pea TiKka and Asoawa (1977) found that seed site 
had tho greatest direct influence on yield.

Das (1978) found that number of seeds par pod and 
1000-seed weight had positive direct effect and indirect 
effect on seed yield per plant in blackgram.

In pea ffarsinghani et al. (1978) found maximum 
direct affect on yield by number of seeds per plant, 
followed by 100-seed weight, days to maturity, height and 
protein percentage. Nost of the characters had an indirect 
affect via number of seeds per plant.

Rathnaswamy et al. (1978) observed that in greengran 
100-seed teight, seeds per pod and pods per plant had 
direct positive influence on seed yield. The direct effect 
of 100-sead weight was however cancelled out by the indirect 
negative effect of number of pods per plant and seeds per 
pod on yield per plant.

The path coefficient study in chickpea revealed 
that the number of primary branches and the pod number 
had high and positive direct and indirect effects on seed 
yield whereas the secondary branches had negative direct 
effect (Singh et al., 1978),
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Dani (1979) reported that only the number of seeds 
por plant had a high direct effect on yield In pigeonpea.

Hanchinal et al. (1979) reported that the number 
of branches por plant had an Important direct effect on 
yield and that number of seeds per pod had an important 
indirect effect acting through number of branches in 
cowpea.

Patel and Talang (1979) observed that in cowpea 
seod number per pod had the largsst effect on seed yield 
followed by 100-seed weight and pod number por plant. Pod 
length had a marked negative effect on yield.

Baswana et al. (i960) reported that pods par plant 
weight of pod and height of plant had direct positive 
effect on yield in field bean.

In horsegrem Ganeobiah (1980) found that pod weight 
and lQQ-eeod weight contribute more to yield than number
of seeds por pod.

Godawat (1980) found that in plgeonpea 100-grain 
weight had maximum direct effect on grain yield per plant.

In paa path coefficient analysis revealed that the 
weicht of seeds had the maximum direct effect on yield 
followed by number of pods. Although the direct effects 
of length end breadth of pod and number of seeds wore low.
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their contributions through weight of soods ware conside
rable (ilatarajan and Arirougam, 1980}.

Pandey at al. <1980) found that in field bean leaf
let area, days to flowering. 100-seed weight, pod width 
and protein content had direct effects on yield.

Path coefficient analysis in 435 strains of 
greengrsm indicated that pods per plant, seeds per pod and 
100-seed weight were important for improving grain yield 
(sandhu et, al.. 1980)•

Suraiya <1980) recorded that pod length exhibited 
maximum direct effect on seed yield in horsegram. The 
indirect effect of all the other characters through pod 
length was also high and positive.

Aseawa et al. <1981) observed that in pigeonpea 
most of the traits expressed strong indirect effect on 
yield via secondary branches.

Bocmikumaran and Rathinam <198i) reported that 
plant height, pods per cluster, clusters par plant were 
the major factors determining the grain yield in greengran.

Ketiyar et al. <1981) observed that the nuabor of 
days to flowering had a negative direct effect on seed 
yield in chickpea.



In blsckgrsm Muthlah and Sivasub* ahmaniaro (19615 
i-eportod that pod length had a negative direct effect on 
yield,

Ksni and Rao (1981) observed that in olackgrc-n 
the nunter of pods par plant, 100-saad ■weight and seeds 
per pod had high direct effect on yield,

Tikka and Assawa (1931) reported that in cowpoa
hei#it and pods per plant had a positive direct effect on 
yield,

Adhikari and Pandey (1982) found that days to 
complete flowering, pods par -plant and 100-seed waight 
had important direct effects on yield in chickpea.

Shoram (1982) found that pads per plant had the 
highest direct effect on seed yield followed by 100—coed 
weight, seeds per pod and days to flower in pigeonpea.

Kumar and Roddy (1982) reported that pod number,
plant halght and number of primary branches had large
positive direct effect on yield per plant in rodgram,

tlalik gt al. (1S82) observed that in greener am pods 
per plant and seed waight showed maximum positive direct 
effects on seed yield.

Patel and Shah (1982) found that clusters per plant 
had maximum positive direct effect on grain yield and was 
followed by pods per plant in blackgram.
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Tyagi et al. (1932) reported that In chiclcpea 
primary branches per plant, seeds per pod and 100-seed 
weight had high positive direct effect on grain yield.

Bainiwal and Jatasra (1983) observed that in pigeon- 
pea plant height had the strongest direct effect on yield.

Chandel (1983) reported that in paa number of 
branches per plant, seeds per pod, pods per plant and 
100-seed weight had strong direct effect on yield.

Huang et al. (1983) studied the direct and indirect 
effects of yield components in Vida faba. Results showed 
that pod number per plant and 100-seed weight had the most 
significant direct effects on yield, while height and 
number of effective branches had indirect effects,

Jana et al. (1983) found that in cowpea pod number 
par plant had the highest direct effect on pod yield per 
plant.

In field bean Teotia e£ al. (1983) Observed that 
number 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 internode and number of pods por axil.

Zhou (1983) found that number of internodes on the 
main stem, number of branches, 100-saed weight and seed
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number per plant bad relatively major effects on yield In 
soyaoean,

Jindal and Gupta (1984) suggasced that ounehes of 
pods per plant, seeds per pod and pod length were the me jor 
components contributing directly to seed yield in cowpea.

In groangram Thandarani and kao (1984) found that 
clusters per plant had the greatest direct effect on yield 
while pod length and ceed weight ears also directly asso
ciated with yield. Htmber of seeds, 100-seed weight and 
tho fertility coefficient hod indirect effects on yield.

Vidhyadhar ot al. (1984) reported that in grcengra'a 
the ntsnber of pod clusters per plant, seeds por pod and 
100-seod weight had direct effects on seed yield.

In pigeonpea path analysis indicated high direct 
and Indirect contributions of days to maturity, pod number, 
seed number per pod and 100-ooed weight to yield (Qalyan 
and Sudhakar, 1985).

Dumbro et al. (1985) reported that in rodgram pods 
per plant and 100-grain weight ware the only direct compo
nents on yield.

Hatarajaratinam ot £l. (1985) reported that in 
cawpsa pod weight per plant was tha most important ccnponent 
having direct effect on grain yield.
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Singh et al. (1985) obcerved that in chickpea seeds 
par pod had the hî iest direct effect on yield, while most 
of the other characters affected yield indirectly via pods 
per plant,

Gupta et 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 positive and of high magnitude. The 
direct effect of days to pod development was negative 
towards seed yield but its indirect effect via pods per 
plant, pod length, pod width, 100-seed 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 par 
plant had the strongest direct influence on yield.

Rasaily et gl. (1986) reported that mmber of pods 
per plant was the most important yield canponent its soya
bean.

Path analysis of seven yield contributing characters 
and yield revealed that in chickpea pod3 per plant, seods 
per pod and secondary branches per plant had the greatest 
effect on yield, seed weight was the least important 
trait (Singh et al.. 1986).
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flaloo and Shartaa (1987) reported that In gran tie 
nunber of pods per plant had the liighsst direct effect on 
grain yield followed by 100-grain weight and days to 
flater.

Prera sugar et al. (1987) reported that tho number 
of pods psr plant was the most important component of 
yield in redgram.
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MATCRIAhS At© METHODS

A. Material
Forty eight varieties of horsegram (Macrotvlcrcia 

uniflorun h, Vordic. Syn. Dollchos biflorus I..) exhibiting 
distinct diversity in characters constituted the material 
for the study. These varieties were obtained from the 
gsrmplasrn collection maintained at the Tamil Nadu Agricul
tural University, Coimbatore; NBPGR Regional Station, 
Vellanikkara and local collections frcm Thiruvananthapuram, 
Molappuram and Kozhikode districts.

Table 1 gives particulars of these varieties which 
wore given identification number to Vjg.

3* Methods

The experiment was conducted at the College of 
Agriculture, Vellayani during septomber-January 1989-*90.

Experimental Design and layout
The experiment consisting of forty eight treatments 

was laid out in a Randomised Block Design with three repli
cations. The crop was raised adopting Package of practices 
recommendation (1989) of the Kerala Agricultural University.



6

Table 1. Particulars of the forty eight varieties of 
horsegram used in the study

Variety source Treatment
number

Thiruvananthapurari
local
Kozhikode local

Maleppursm local 

HG—121

VZM-93

Ho. 476

No. 33

HG-106

UQ-71

PbS-6252

PObbACHX

HG-35

PbS-6100

PbS-449

PbS-6056

CODB-1

bocal collection fromThiruvananthapurum
bocal collection from 
Kozhikode
bocal collection from
Malcppuram
Tamil Nadu Agricultural 
University* Coimbatore

v.

V-

“io

“u

“12
V.13

14

“IS

16

3

4

e



PLS-6234 Tamil Madu Agricultural University* Coimbatore V17
PIS—6012 “ V10

PLS-6243 V19
PLS-S202 n

V20

IC—8619 n
V21

PIS-6225 N
V22

PES-6079 » V23
PLS-6166 ft V24
PIS—6046 0 V25
PIS—6043 0 V26
PIS-609Q « V27
PIS-6203 n V28
PLS-6227 0 V29
m* 447 0 V30
KG—116 a V31
PIS—6094 n V32
KG-120 u V33
PIS-6204 n V34
P. Kottai r V35
PIS-6164 « V36



PJU3-62Q1 Tamil Naclu Agricultural
University, Coimbatore

ISGC-103 IJBPOR Regional Station,
VellaniHkara

PbS-6058 Tamil Nadu Agricultural
University, Coimbatore

HOC—176 N3PGR Regional station,
Vellanikkara

hg-76 Tamil Nadu Agricultural
University, Coimbatore

P. Palayasi "

Pbb-6121 «
PbS-6197 «

VZM-3 U1F ■'

PbS—6028 “

HG-114 M

PbS-6169 «
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Ton plants were selected at random fron each plot 
and data on the following Characters were recorded and the 
mean worked out.
1. Height of plants

The height of the plants was measured at maturity 
from the ground level to the tip of the plant in the field 
using metre scale and expressed in centimetres.

2. Humber of branches
All the branches in the selected plants were counted 

and recorded at full maturity of the plant.

3. Number of pods per plant
Hie total number of pods harvested from tha obser

vational plants was recorded.

4. Humber of seeds per pod
Ten pods per plant selected at random were shelled 

and the number of seeds per pod recorded.

5. Seed yield par plant
Yield of seed from each plant was weighed after 

normal drying end the weight was expressed in grams.

6. Length of pods
A randan sample of 10 pods per plant was collected 

and tho length measured in centimetres.



7. Root/shoot ratio
The Observational plants ware uprooted an<2 separated 

into root and shoot portions. The roots were washed free 
of noil. Shoots and roots ware dried at 60-70'c for 24 
hours, cooled to room temperature and then weighed and tho 
ratio of root/shoot worked out.

8. Harvest index
Harvest index was estimated using the formula
m  „ .tLganoii!iq,yie\d .

Biological yield

9. 100-seed weight

Hundred well dried seeds chosen at random from each 
treatment were weighed and expressed in grams,

10. Days to flowering
Hie number of days from sowing to flowering of 

SO per cent plants in the plot was recorded.

11. Days to maturity
The number of days taken for maturity from the date 

of sowing was noted whan majority of the pods becoma dried 
up (All plants constituting the sample in each plot were 
harvested on the same day).
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12. Reaction to pests and diseases
The plots were observed for incidence of pests and 

diseases.

C. Statistical techniques
X. Analysis of variance and covariance

Analyses of variance and covariance were dona for 
the following (Kempthorne, 1957).
(i) to test whether there was any significant differences 

between the varieties, with respect to the various 
traits

(11) to estimate the variance components and
(lii) to estimate the correlation coefficients

The extent of phenotypic variation for any character 
is the sum of the genetic and environmental effects and 
can be determined by the methods given by Kempthorne <1957).

V<P) » V(0) + V(E) + 2 COV (C, S)
2where V(P) a «p(x) a vorAanc® due to phenotype

V(g) « <j- g(X) m variance due to genotype

V(E) * G-efx) " vsi'̂ ĥce due to environment

COV (g , e ) ib covariance between genotype and 
environment
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If the genotype and the environment arcs independent 
cov(Q, n) is equal to aero, so that V(P) » v(g) + v(c)

2 2 2 
<r~ p(X) *> G_ g(X) + <r e(x)

If there are observations ©n two characters X and Y 
on each individual, the extont of covariance between X and Y 
due to the genotype and envirorenent can be estimated, as 
suggested by Kerapthorne (1957), as follows:

C0Vp(X. Y) * C0VG(X, Y) + COVH(X. Y)

°r ^pCX, Y) » Sex, Y) + ^(X. Y)

where G""p(x# y) » phenotypic covariance between x and Y

^g(X, Y) » genotypic covariance between X and Y

^©(x, Y) o environmental covariance between 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
^Ptx). Crg(X),G_g(Y),G_e(X), ^"©(Y), ®~p(X, Y), SltX, Y)
and G_ie(X, Y) are Obtained from the variance-covariance 
analysis (Table 2),



Taolo 2. Analysis of variance/covariance

Source df M.C
(x,x)

Expectation of 
H.s(xx) M.3.P.

(x*y)
Expectation of 
MSP(x.y)

,:.s
(yy)

expectation of 
HS(yy)

31ock (r-l 5 Bxx Bxy Byy

ricatmenfc (v-1) ixx 2 2 ®~ e(x} + r G~ g(;:} Txy G~e(xy) + c g(xy) Tyy 2 „ 
e(y) v r <p c(y)

"rror (r-l)(v-1) axx 2<r- o(x3 Gxy ^(xy) Cyy 2o(y)

rotal rv-1 3X54 5xy Syy

Hence »,o have the following estimates

2 1 2g(:<) * r (Txx - ’Cxx), G" s{x) = Gxx

2 1 2
®"" g(y) = r (Tyy ~ Cvy), c- e(y) * Gyy

^ ( x y )  =  r (ixy -  cxy), ^"©(xy) <= Exy
tnro
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II. Coefficient of variation

The coefficient of variation is a unitless measure
ment and is used for comparing the extent of variation 
between different characters measured in different scales.

Phenotypic coefficient of variation (PCV):

PCV for character X = p(x)
- x 100 
X

Genotypic coefficient of variation ((XV):

GCV for character X = ^~g(x) x
X

where ^"pCx) and ^"gCx) are the phenotypic and genotypic 
standard deviation respectively and X is the mean of the 
character X.

III. Correlations

The phenotypic correlation coefficient between X 
and v was estimated as:

rp(x,y) ss ^~p(x»y)

where p(x,y) is the phenotypic covariance between x and y 

®~p(x) = standard deviation of the character x 

p(y) = standard deviation of the character y



Ihc genotypic correlation coefficient between v anJ y 
was estimated ass

rg(x»y) * c~qfa,y)
«"q<y)

where G_g(x,y) is the genotypic covariance 
between x end y 

G_g(x) » standard deviation of the character sc 
^gly) standard deviation of the character y

IV, Hsritability (H2)

Heritability in the broad sense is tho fraction of 
the total variance which is heritable and was estimated aa 
a percentage following Jain (1980 aos

B“ = x 100

2
<3~P

whore U“ *= fiaritaoility in the broad sense

Heritability provides a measure of gonowc voriaTc-' 
is. the variance upon which all the possibilities of charging 
tho genetic composition of the population through selection 
depends. Heritability par cent was categorised as su"gesfod 
by rooinson £& al,* (1949) viz. low (0-30), moderate (30-60) 
and high (above 60).

V. Genetic advance under selection (G.A.)

Genetic advance is a maoaure of the chango in tho

54
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mean phonotypic levs! of the population produced by the 
selection and depends upon heritability of the character 
and selection differential, g.a. was estimated as per 
method suggested by hush (1940) and Johnson et al. (19SS).

Vp « Phenotypic variance

K *= Selection differential which is
2.Of in the case of 5 per cent selection 
in large samples (Miller et al., 19S8 and 
Allard, I960)

VI, Path analysis

The path coefficients ware worked out by the method 
suggested by '.aright (1921). The simultaneous equations 
which gives the estimates of path coefficients are as 
follows:

where G.A. «= Genetic advance
2h a HBritability in the broad sense

■<



where ri j is the genotypic correlation between X* and Xj 

i* j * 1*2 « « • » « «  ki
riy is the genotypic correlation between x± and Y and 
Pi is the path coefficient of Xi

The residual factor (R) which measures the contribution 
of other factors not defined in the causal scheme was 
estimated by the formula,

Hi
r< » (1 ~ s ^  Pi riy)

1= 1

Indirect effects of different characters on yield obtained 
as Pirij for the ith character via Jth character.
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The results of; tho experiment era presented eelaw:

I. Variability analysis

The mean data collected on eleven characters were 
subjected to analyses of variance for testing the signi
ficance of the differences among varieties and the AVQVA 
is furnished in Table 3.

The forty eight varieties of horsagrar' studied, 
exhibited significant difference for all the characters 
viz. height of plant, number of branches, number of pods 
per plant, number of seeds per pod, seed yield per plant, 
length of pod, rcot/shoot ratio, harvest index, 100-sead 
weight, days to flowering and days to maturity.

The mean values recorded on forty eight varieties 
in respect of yield and other ten characters are pres ;ntac! 
In Table 4.



Table 3. Abstract of analysis of variance of eleven characters

Si. Character Noan square
Wo. Replication Treatment urror P value 

(Treatment)
1. Haight of plant 60.875 274.6835 100.7247 2.727**
2. Itetoer of branches 5.619 32.81 12.24 2.68**
3. Humber of pods per plant 330.52 522.65 196.77 -  *■*2.6o
4. Number of seeds per pod 0.0845 0.3172 0.1364 ■**2.33
S. Seed yield per plant 9.495 16.43 7.59 **2.17
6. Jjength of pods 0.2065 0.2653 0.0904 A*2.94
7. noot/shoot ratio 0.000021 0.000074 0.000029 2.46**
8. Harvest index 0.00045 0.0032 0.00209 1.514*
9. 100-seod weight 0.1705 1.39 0.0025 **552.36

10. Days to flowering 0.3438 461.05 9.64 47.84**
11. Days to maturity 4.38 310.78 17.13 16.6**

* Significant at S per cant level ** Significant at 1 per cent level



Table 4, Kean values of eleven characters in horsegram
31*No. Varieties ISsight of plant (cm)

LUr-ijor of 
branches Number of pods per plant

Number ofseeds per pod
Seed yield 
per plant 

(g)
Length 
of pod Eon)

root/
shootratio

1 2 3 4 5 6 7 8 9
1. Thiruvananthapursmlocal 30.57 18.30 89.43 5.73 13.34 5.69 0.016

2, Kozhitode local 86.13 16.20 50.60 4.99 S. 82 4*85 0.022
3. Kalappuran local 84.73 10.57 34.50 4.91 4.33 5.36 0.009
4. HG-121 85.37 18.07 51.83 4.65 6.67 4.45 0.011
5. VZM-93 106.63 13.67 51.47 4.95 8.93 5.14 0.013
6. No. 476 97.23 16.97 29.43 5.05 5.04 5.13 0.018
7. *fo. 33 96.53 11.43 38.13 4.40 5.11 4.51 0.007
8. HG-106 74.13 16.50 28.27 4.32 5.05 4.42 0.006
9. H&.71 89.77 11.97 41.43 5.50 7.33 4.70 0.010
LO. PLS-6252 96.98 11.40 27.37 4.87 4.33 4.76 0.020
LI. P0I4JKMI 101.57 12.97 38.47 4.84 7.29 4.83 0.017
12. HO-35 89.80 19.13 58.23 4.87 9.50 5.22 0.010
L3. “33-6100 93.93 13.47 20.23 4.34 4.00 4.75 0.013
L4* PLS-449 97.83 12.57 26.57 4.53 5.08 4.69 0.014
L5. PLS-6056 103.93 17.20 35,20 4.44 7.54 4.97 0.016
16. CQ03-1 91.60 21.00 52.00 4.93 9.41 5.01 0.025

cn
(-2



Table 4 (Confca,)

1 2 3 4 5
7* PbS-6234 86.43 18.73 31.90
8. PL3-C012 108.67 18.57 35.70
9. Pj,3-6243 102.60 16.47 28.20
0. P5S-62Q2 31.80 17.03 31.87
1. XC-8619 89.43 16.17 18.37
2, PbS-C225 104.97 9.37 48.23
3. PbS-6079 109.83 16.40 31.13
4» PbS-6166 76.03 13.23 59.13
5. PbS-6046 89.13 16.43 37.20
6. PtiS—6043 95.17 14.63 27.93
7. P33S-6038 107.70 20.10 51.33
8. PLS-S2Q3 101.07 21.83 33.60
9. PLS-6227 87.57 15.97 51.07
0. 8o. 447 112.00 17.57 32.83
1, H-3-116 93.37 10.97 45.23
2. PbS-6094 80.00 17.23 44.73

C 7 8 9
5.17 5.91
5.00 9.06
4,67 6.64
4.S2 5.53
5.06 4.74
4.70 7.26
4.86 5.53
5.26 9.53
5.05 7.34
4.72 4.26
4.76 9.67
4.99 6.70
4.34 9.53
5,02 7.14
4.58 6.21
4.85 7.07

5.16 0.023
5.22 0.0152
4.82 0.022
5.13 0.011
5.06 0.017
4.68 0.008
5.33 0.021
4.99 0.013
5.13 0.017
4.S4 0.013
4.99 0.013
4.87 0.023
4.36 0.009
4.96 0.020
4.42 0.010
4.87 0.025

cn c

<5-<



Table 4 (contd.)

1 2 3 4 5 6 7 a 9
33. KG-120 99.07 12.67 42.13 4.78 7.72 4.91 0.017
34. PbS-6204 104.17 13.37 24.10 4.46 4.34 4.58 0.011
35. P. Kottai 102.30 16.87 37.13 4.49 7.60 4.37 0.01S
36. Pt^-6164 78.77 15.73 49.13 S. 42 8.55 4.95 0.011
37. PU3-6281 97. S7 19.90 34.90 4.67 6.86 5.04 0.015
38. H0C-103 92.37 10.63 50.60 4.53 6.30 4.41 0.009
39. PbS-6053 103.07 20.30 25. 2? 4.59 4.00 4.46 0.016
40. HOC-176 95.33 IS. 60 59.00 4*81 8.53 4.70 0.011
41. IK3—76 93.33 13.63 59.70 5.15 10.31 5.1© 0.005
42. p. Palaygn 107.63 20.50 57.60 5.31 15.34 S.27 0.017
43. Pl»£J~6121 97.33 15.67 36.07 4.43 6.36 4.56 0.017
44. PbS-6197 86.07 11.63 40.03 5.31 6.76 4.70 0.014
45. V521-3UFF 99.17 18.37 49.60 5.05 9.34 4*70 0.016
46. PbG—6028 111.27 15.93 35.43 4.36 6.27 4.85 0.022
47. HG—114 100.63 10.30 40.57 4.65 6.63 4.37 0.011
48. P5S—6169 107.33 10.57 27.60 4.70 3.96 5.00 0.015

General aaaa 95.S9 15.86 40.63 4.83 7.12 4.87 0.015
CD (0.05) 16.307 5. 635 22.79 0.6 4.476 0.408 0.009

CD 
V—*



Table 4 (Contd.)

SI.
NO. Varieties Harvestindex

100-seed 
weight (g)

Days to 
flowering

Days to maturity
1. Thiruvananthapuraalocal 0.207 2.53 41.33 97.00

2. KOBhikodo local 0.137 3.80 66.00 106.00
3. Halappurau local 0.081 2.60 34.33 ©5.00
4. KG—121 0.112 2.74 29.33 78.33
5. vm-93 0.161 3.S2 41.33 103.00
6. No. 476 0.114 3.33 45.33 100.00
7. No. 33 0.103 2.90 28.33 78.33
8. HG-106 0.098 4.09 27,33 78.33
9. KG-71 0.124 3.42 26.33 75.00

10. PliS—6252 0.111 3.22 40.00 97.00
11. PODDACHI 0.141 3.71 40.33 97.00
12. HG.35 0.170 3.59 37.33 100.00
13. PL3-610Q 0.087 4.64 56.67 106.00
14. P1>S—449 0.106 4.71 62.33 106.00
IS. P.uS-6056 0.147 4.92 63.67 106.00
Id « CODB-1 0.209 3.72 67.67 106.00

C 5
ro

\



Table 4 (Contd.}

si.
NO. Varieties Harvest

index
1 CO-seed 
weight (g)

Days to 
flowering

Dayc to 
maturity

17. PbS-6234 0.136 3.52 65.33 106,00
18, l’bS-6012 0.157 4.55 52.33 106.00
19. PLS-S243 0.135 4.91 62.67 106.00
20, r-Tjo—6202 0.133 3.40 38.00 103.00
21. IC—8619 0.103 5.29 51.67 106.00
22. PIiS-6225 0.142 3.18 28.67 81.67
23. PbS-6079 0.123 3.67 46.33 103.00
24. PLS-6’65 0.179 3.11 31.00 89.00
25. PLS-6046 0.140 3.91 49.00 103,00
20. PliS—6043 0.095 3.36 49.67 103.00
27. Pbb-6098 0.191 4.03 50.33 103.00
28. PbS-6203 0.147 4.29 43.00 106.00
29. PbS-6227 0.156 4.20 27.33 78.33
30. Wo. 447 0.132 4.30 61.67 106.00
31. HG-116 0.111 3.05 30.00 81.67

to • yl<„-6094 0.149 3.19 38.33 100.00



Table 4 (Contd.)

Si.
No. Varieties HarvestIndex 100-seed 

weight (g)
Days to 
flowering

Days to 
maturity

33. KG-120 0.152 3.71 33.67 89.00
34. PLb—6204 0.037 4.04 43.67 97.00
35. P. Kottai 0.142 4.80 53.67 106.00
36. PLS-6164 0.153 3.20 31.33 89.00
37. PL9-62S1 0.120 4.17 50.00 106,00
36. HOC—103 0.119 2.66 32.67 81.67
39. PIA-6058 0.Q85 3.44 55.00 106.00
40. liTC-176 0.165 3.10 38.00 93.00
41. HC-76 0.180 3.35 29.67 85.00
42. P. Pol ay an 0.207 S.09 64.33 106.00
43. PL5-6121 0.126 3.75 38.67 103.00
44. PuJ—6197 0.140 3.17 30.67 81.67
4b. V21-3UPP 0.146 3.90 39.CO 100.00
46. &LS-602S 0.150 4.03 43.33 103.00
47. HO-114 0.136 3.49 28.33 85.00
48. PLS-61S9 0.035 3.10 44.67 100.00

General mean 0,136 3.72 43.53 96.50
CD (0.05) 0.0743 0.008 5.044 6.726
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X. Height of plant

The results Indicated that there was significant 
difference among the varieties. The plant height was 
maximum in No. 447 (112 cm) followed by PLS-6028 (111.27 cm) 
and the minimum was recorded by the variety JIG-106 (74.13 cm).

2. Number of branches

There was significant difference amcnq the varieties 
tested for this character. The variety PT>t-6203 recorded 
the highest mean value (21.83) followed by C0D3-1 (21).
Hi© lowest value was recorded by PV5-6226 (9.37).

3. Number of pods par plant

There was significant difference among the varieties 
for this character (Tablo 3). Variety Thiruvananthapuram 
local had the maximum number of pods (89.43), The minimum 
number was found in the variety IC-8619 (18.37),

4. Number of seeds per pod

The results indicated that there was significant 
difference among the forty eight varieties tested. The 
maximum nisnber of seeds per pod was recorded by 
Thiruvananthapuram local (5.73). The variety l'G-106 
recorded the minimum (4.32). The varieties <#3-71, PbS-6164, 
P. Palayam, rLS-6197, PLS-6166, Pto-6234 and IC-8619 wore 
on par with Thiruvananthapuram local.



5. Sead yield par plant
There was significant difference among the treatments. 

The variety P. Palayam recorded the highest yield (15.34 g) 
followed by Thiruvananthapuram local (13.34 g). The lowest 
yield was observed In PL5-6169 (3.96 g).

6. Length of pod
The length of pod showed significant difference 

among treatments. The Thlruvananthapursra local had tin 
maximum pod length (5.69 cm), which was on par with 
Malappuram local, PLS-6079, P. Palayam, PlS-6012 and B3-35. 
The variety PLS-6227 recorded the minimum (4,36 on).

7. hoot/shoot ratio

There was significant difference among the treatments. 
The maximum root/shoot ratio was recorded Soy CODS-1 and 
PLS-6Q94 (0,025) and HC-76 recorded the minimum (0.005),

e. Harvest index
The treatments tested showed significant difference 

for this character. The variety C0D3-1 recorded the maximum 
value (0.209) followed by Thlruvananthapuram local and 
P. Palayam (0.207). The lowest value obtained for Halappuran 
local (0.031).
9. Hundred seed weight

The results showed that there was significant
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difference among the forty eight varieties tested. The 
seed weight was maximum for the variety IC-B619 (5.29 g) 
followed by p. Palayam (5.09 g). Thlruvananthapurasn local 
recorded the lowest value (2.53 g) which was on par with 
the Malappurom local.

10. Pays to flowering
There was significant difference among the treatments. 

The number of days to flowering was maximum in CODd-l 
(67.67 days) which was on par with Kozhikode local, PLS-6234. 
p. Palayam, PL5-6Q56 and PLS-S243. The minimum was recorded 
by HG-71 (26.33 days).

11. Days to maturity

There was significant difference among the varieties 
for this character. The number of days to maturity was 
maximum for the varieties Kozhikode local (106 days), 
PL3-61CO, PIS—449, PhS-6056. C0D8-1, PLS-6234, PbS-6012, 
PLS-6243, 1C—8619, PLS-6203, No, 447, P. Kofctai, PLS-6281, 
PLS-6058 and P. Palayam, The variety KC-71 took (he least 
number of days (75 days) for maturity.

12. Reaction to pests and diseases

The crop was free frcm incidence of pests or 
diseases.
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XI. Coefficient of variation
Phenotypic variance, genotypic variance and 

coefficients of variation are presented in Table 5.
1. Phenotypic coefficient of variation

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

2. Genotypic coefficient of variation
nigh value for genotypic coefficient of variation 

was recorded for days to flowering (28.13 per cent) followed 
by root/shoot ratio (25.82 per cent), number of pods per 
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 par cent).

III. Correlation analysis
a) Correlation between seed yield and other characters

The phenotypic and goriotypic correlation coefficients 
bet\»en seed yield and other Characters are presented in 
Table 6.

The genotypic correlations were found to be greater 
than the phenotypic correlation for all the characters



Table 5« ?henot>pic and genotypic variances* mean and phcnotypxc and ganotypie 
coefficients of variation

SI.fto. Charactors Phenotypic
variance Genotypic nears variance - Phenotypic coefficient of variation

Genotypic
coefficientof variation

1. Haight of plant 158.711 57.986 95 590 13.18 7.97
2. Stabor of branches 19.097 C.S5? 15 660 27.91 16.72
3. Humber at pods per 

plant 305.396 108.627 40 630 43.01 25.65
4. Humber of eeede per>Xxi 0.197 0.060 4 830 9.10 5.07
5. Sued yield per plant 10.537 2.948 7 120 45.59 24.11
6.
7.

Length of pod 
i oct/shoo? ratio

0.149
0.045 x 1(3

0.053 
J 0.015 X

4-3
10 0

870
015

7.93
44.72

4.95
25.82

e. Harvest index 0.002 0.036 x 103 0 136 32.33 13.95
9. hundred seed weight 0.464 0.462 3 720 18.31 18.27

10. Days to flowering 160.103 150.470 43 530 29.07 28.18
11. Days to maturity 117.633 100.548 36 500 11.24 10.39

T5CD

c-v



Table 6. Genotypic (g ) and Phenotypic (P) correlation 
coefficient between seed yield and other 
characters

Correlation coefficients
No. WliWl ylwWvi w G y

1. Height of plant -0.G 4G 7 - 0 .0 7 5 2
2. Number of branches 0 .4 5 4 8 0 .3 7 4 6 * *

3. Humber of pods per plant 0 *7 8 0 1 0 .8 3 4 7 * ***4. Number of seeds par pod 0 .5 9 9 9 0*4587
5 . Iiength of pod 0 .4 2 0 9 0.3536
6. Hoot/shoot ratio 0 .2 7 e o - 0 t l6 0 6
7. Harvest index 0-9 3 4 2 0.9031**
8. Hundred seed weight 0 .1 0 2 5 0.0510
9. Days to flowering 0 .0 6 5 4 0 .0 3 3 5

10. Days to maturity - 0 ,0 2 4 9 0.0519

** Significant at 1 per cent level
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except number of pods per plant and days to maturity. Seed 
yield per plant had positive genotypic correlation with 
number of branches (0.4548), number of pods per plant 
(0.7801), number of seeds per pad (0.5999), length of pod 
(0.4209) and harvest index (0.9342). bow positive geno
typic correlation was observed with root/shoot ratio (0.2730), 
hundred seed weight (0.1025) and days to flowering (0.0654). 
Height of plant (-0.0467) and days to maturity (-0.0249) 
exhibited negative genotypic correlation with seed yield 
per plant and were negligible.

significant positive phenotypic correlation was 
observed with nunber of brandies, number of pods per plant, 
number of seeds per pod, length of pod and harvest index.
The highest value was recorded by harvest index (0.9081). 
seed yield per plant exhibited non-significant positive 
phenotypic correlation with hundred seed weight, days to 
flowering and days to maturity. Height of plant and 
root/shoot ratio showed non-significant negative phenotypic 
correlation with seed yield per plant.

b) Correlation between other pairs of characters

The phenotypic and genotypic correlations between 
characters other than yield are presented in Table 7,



Table 7. Genotypic and phenotypic correlation coefficients between pairs of characters in horsegram

Characters Haight of 
plant

Number of 
branches

Number of 
pods per 
plant

Number of 
seeds per 
pod

Seed yield 
per plant

Length of 
pod

Root/shoot
ratio

Harvest
index

Hundred
seed
weight

Days to 
flovrering

Days to 
maturity

Haight of plant - 0.0421 *-0.2044 -0.1770 -0.0752 0.0678 0.0740 -0.0747 *0.3013 *0.2529 0.3116*
Number of branches 0.1553 -

*0.2240 0.1853 *0.3746 *0 3126 0 1520 *0 3343 *0.2758 *0.3421 ★0.4624
Number of pods 
per plant -0.4169 0.1059 - 0.3552* *0.8847 *0.2588 -0.2494* 0.8087* -0.3140* -0.2125* -0.1683

Nunber of seeds 
per pod —0.4488 0.1581 0.6272 - 0.4587* *0.4782 -0.0324 +0.4752 -0.1623 0.0209 0.0620

Seed yield per 
plant -0.0467 0.4548 0.7801 0.5999 - *0.3536 -0.1606 *0.9081 0.0510 0.0335 0.0519

Length of pod -0.0074 0.4023 0.2286 0.8066 0.4209 0.0663 *0.3754 0.0370 *0.2751 *0.3674
Root/shoot ratio 0.4060 0.8993 -0.1362 0.4591 0.2780 0.6214 _ -0.0730 0.2401 0.4801* 0.4764*
Harvest index 0.0871 0.7283 0.7390 0.5103 0.9342 0.5460 0.7343 _ 0.0336 0.0537 0.1338
Hundred seed 
weight 0.4953 0.4625 -0.5123 -0.2968 0.1025 0.0711 0.4179 0.1062 - 0.5988* *0.5398

Days to flowering 0.4720 0.6472 -0.3485 -0.0166 0.0654 0.4160 0.8452 0.1379 0.6209 - *0.7922
Days to maturity 0.5574 0.7291 -0.4128 -0.0240 -0.0249 0.5673 0.9471 0.1022 0.5873 0.8833 -

Upper off diagonal values i Phenotypic correlation coefficients * Significant at 5 per cent level
Lower off diagonal values Genotypic correlation coefficients

r o
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1. Height of plant

Haight of plant had positive genotypic correlation 
with number of branches, root/shoot ratio, harvest index, 
hundred seed weight, days to flowering and days to maturity. 
Negative genotypic correlation was observed with number of 
pods per plant* number of seeds per pod, and length of 
pod.

Significant positive phenotypic correlation was 
recorded with hundred seed weight* days to flowering and 
days to maturity while number of pod3 per plant showed 
significant negative phenotypic correlation. It had 
non-significant positive correlation with number of branches, 
length of pod and root/shoot ratio and non-significant 
negative phenotypic correlation with number of seeds per 
pod and harvest index.

2. Number of branches

High positive genotypic correlation wea observed 
with root/shoot ratio (0.3993) followed by days to maturity, 
harvest index, days to flowering, hundred seed weight sand 
length of pod. Number of seeds per pod and number of pods 
per plant showed low positive genotypic correlation.

significant positive phenotypic correlation was 
recorded with number of pods per plant, longth of pod,
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harvest index, hundred seed woight, days to flowering and 
days to maturity. It showed non-significant positives 
correlation with number of seeds per pod and root/shoot 
ratio,

3. Number of pods per plant

Number of seeds per pod, length of pod and harvest 
index had positive genotypic correlation with number of 
pods per plant where harvest index recorded the highest 
value (0.7390). Root/shoot ratio, hundred seed weight, 
days to flowering and days to maturity exhibited negative 
genotypic correlation.

Number of pods par plant exhibited significant 
positive phenotypic correlation with number of seeds par 
pod, length of pod and harvest index. This character showed 
significant negative phenotypic correlation with root/shoot 
ratio, hundred seed weight and Jays to flowering. Non
significant negative phenotypic correlation was observed 
with days to maturity.

4. Number of seeds per pod

Positive genotypic correlation with length of pod, 
root/shoot ratio and harvest index was observed whare 
length of pod showed the highest value (0.8066), Hundred 
seed weight, days to flowering and days to maturity recorded



negative genotypic correlation with number of seeds per 
pod.

Significant positive phenotypic correlation was 
observed with length of pod and harvest index. Non
significant positive phenotypic correlation was exhibited 
with days to flowering and days to maturity. Root/shoot 
ratio and hundred seed weight showed non-significant 
negative correlation with ntmbar of seeds per pod,

5. Length pod

Positive gsnotypic correlation was observed with 
root/shoot ratio, harvest index, hundred seed weight, days 
to flowering and days to maturity.

Harvest index, days to flowering and days to maturity 
exhibited significant positive phenotypic correlation with 
length of pod. Non-significant positive phenotypic correla
tion was observed with root/shoot ratio and hundred seed 
weight,

6. Root/shoot ratio
Harvest index, hundred seed weight, days to flowering 

and days to maturity recordsd positive genotypic correlation 
with root/shoot ratio.

Significant positive phenotypic correlation was 
observed with days to flowering and days to maturity. There
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was non-significant negative phenotypic correlation between 
harvest index and root/shoot ratio and non-significant 
positive correlation of root/shoot ratio with hundred seed 
weight.

7, Harvest index

Hundred seed weight, days to flowerins and days to 
maturity recorded positive genotypic and phenotypic correla
tion with harvest index.

8, Hundred seed weight

Positive genotypic correlation was recorded with 
days to flowering and days to maturity. Significant positive 
phenotypic correlation was observed with days to flowering 
and days to maturity.

9, Days to flowering

There was positive genotypic and significant positive 
phenotypic correlation between days to flowering and days 
to maturity.
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XV. Heritability in the broad sense

Estimates of heritability in broad 3onse aro 
presented in Table S.

High values of heritability ware recorded Cor the 
characters vis. hundred seed weight (99.46 par cant), days 
to flowanng (93.96 per cent) and days to maturity 
(85.44 per cent). Moderate heritability valuer uare observed 
for length of pod (39,25 par cent), height of plant 
(3C.54 per cent), number of branches (35,91 per cent)„ 
number of pods par plant (35,57 per cart), root/shoot ratio 
(32.79 per cent) and numbor of seeds par pod (30.65 per cent), 
seed yield per plant (27.97 per cent) and harvest index 
(14.63 per cent) showed low heritability.

V. Expected genetic advance

Results are presented in Table 8.
Days to flowering (56.28 par cant) recorded the 

maximum genetic advance followed by hundred seed weight 
(37,63 per cent), numbar of pods per plant (31.50 per cent), 
root/shoot ratio (30.00 par cent), seed yield per plant 
(26.26 per cent), number of branches (20,63 per cent) and 
days to maturity (19.78 per cent). Very low values were 
observed for harvest index (11.03 par cent), height of plant 
(9.92 per cent) and length of pod (6,37 per cert).
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Table 3. Heritability and expected genetic advance

SI.
ffo. Characters Heritability _ 

percentage (H*)
Expected genetic 
advance as 
percentage of 
mean

1. Height of plant 36.54 9.92
2. Mumbar of branches 35.91 20.63
3. Humber of pods per 

plant 35.57 31.50

4. Humber of seeds per pod 30.65 5.80
5. Seed yield per plant 27.97 26.26
6. Length of pod 39.25 6.37
7. i-oot/shoot ratio 32.79 30.00
8. Harvest index 14.63 11.03
9. Hundred seed weight 99.46 37.63
10. Days to flowering 93.98 56.23
11. Days to maturity 35.44 19.73

-JCO
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vi. Path Analysis

Path analysis was done using those characters 
which showed positive correlation with seed yield. This 
technique is effective in partitioning the observed geno
typic correlation into direct and indirect effects, Ths 
results obtained by path analysis are presented in Table 9 
and Figure 3.

From the results it is seen that the maximum direct 
effect on yield was contributed by nunbar of pods per plant 
(1.6597) while its genotypic correlation with seed yield 
was 0.7601. The positive indirect effects via number of 
branches (0.0669) and length of pod (0.2182) and negative 
indirect effect via number of seeds per pod (-0.5606) 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 seed yield (0.9547), but the value of genotypic 
correlation was low (0.4209) compared 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 number of seeds per pod (-0.7209) and 
harvest index (-0.4464). 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 indirect effects of the various characters on yield in horsegram

Chaiactors Number of 
branches

Number of 
pods per 
plant

Number of 
seeds por 
pod

Length of 
pod

Harvest
index Total

correlation

Number of branches 0.6317 0.1756 -0.1413 0.3541 -0.5954 0.4548

Number of pods por 
plant 0.0669 1.6597 -0.5606 0.2182 -0.6042 0.7801

Number of seeds per 
pod 0.0999 1.0410 -0.8933 0.7700 -0.4172 0.5999

Length of pod 0.2541 0.3794 -0.7209 0.9547 -0.4464 0.4209

Harvest index 0.4601 1.2265 -0.4561 0.5213 -0.8176 0.9342

Residual effect - 0.5622
Diagonal elements - Direct effects
Off-diagonal elements - Indirect effects

cno

\



Figure 3. Path diagram 
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Nunbor of branches had a positive direct effect on 
yield (0.6317)« The positive Indirect effects via number 
of pods per plant and length of pod and negative indirect 
effects via number of seeds pier pod and harvest index 
resulted in a reduction of direct effect leading to a 
genotypic correlation of 0.4546.

The correlation between number of seeds por pod and 
yield was positive (0.5999) while its direct effect was 
negative. Its high positive indirect effect via number of 
pods per plant (1.0410) and length of pod (0.7700) resulted 
in a positive correlation. The indirect effect of it in 
harvest index was negative (-0.4172).

the correlation between harvest index and yield was 
positive and high (0.9342) while the direct effect of 
harvest index on yield was negative (-0.617G). the positive 
indirect effects via nunbar of branches (0.4601). numbor of 
pods per plant (1.2265) and length of pod (0.5213) aro 
responsible for this positive correlation. The indirect 
effect of number of seeds per pod was negative (-0.4561).

All tfra above characters explained the variation 
in yield by about 44 per cent as evidenced frcrn the residue 
value of 0.5622.
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DISCUSSION

In the present study forty eight genotypes of 
horsegrem were evaluated for yield and yield components.
The results are discussed here under.

Variability

The naturally occurring variation in population of 
self pollinated species is the primary basis for improvement 
of these species {Allard, i960). Horsegram, being a self 
pollinated crop, the natural variability for yield and its 
components is very limited, ? to waver, a knowledge of the 
extent of the genetic variation available for yield and 
its components is alwajs helpful to the breeder.

Variance and coefficient of variation help to measure 
the variability in a population. It is necessary to 
partition the overall variability into heritable and non- 
heritable components.

The differences between the genotypes ware highly 
significant for all the eleven characters studied. The 
estimates of variance components indicated only little 
difference between phenotypic and genotypic variances for 
the characters vis. number of seeds per pod, length of pod, 
root/shoot ratio, harvest index and hundred seed weight 
{Table 5). This indicates that variations observed in
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these characters were mainly due to genetic causes and 
that environment had only negligible Influence over them 
and there is better scope of improvement of these characters 
through selection.

On the other hand, the characters viz. height of 
plant, number of branches, number of pods por plant, seed 
yield per plant, days to flowering and days to maturity 
showed wide difference between phenotypic and genotypic 
variance denoting the greater influence of environment on 
them.

Coefficient of variation
High genotypic coefficient of variation observed 

for number of branches, number of pods per plant, seed 
yield 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 improvement of 
these characters through selection.

The characters viz, height of plant, number of seeds 
per pod, length of pod, harvest index and days to maturity 
showed low ganotypic coefficient of variation indicating 
the low amount of variability in those characters and 
thereby limiting the scope for their improvement through 
selection. Hence it is suggested to create variability for 
these traits through either biparental crosses or mutation.
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The low gonotypic coefficient of variation observed 
for height of plant in this study agrees with the findings 
of Ghivashankar cjt al. (1977) in horsegram and Kumar at al. 
(1961) in chickpea.

Number of branches showed a high genotypic coefficient 
of variation in the present investigation which ia in 
agreement with the findings of Rashid and Islam (1982) in 
soyabean and Gupta et al. (1986) in pea.

The high genotypic coefficient of variation obtained 
for number of pods per plant agtoos with the results of 
snvastava and Sachan (1974) and Gupta et al. (1986) in 
pea; Arunachala (1979) in field beanj Radhakrishnan and 
Jebaraj (1982) and Patil and Baviokar (1987) in cowpea;
Rashid and Islam (1982) in soyabean; Shoram (1983) in 
redgram and Liu et al. (1984) in grsengram. In horsegrai, 
Ganeshaiah et al. (1982) reported low genotypic coefficient 
of variation for this character.

Number of seeds per pod exhibited a low genotypic 
coefficient of variation in this study. Uiraohand et al.
(1975) and Kumar at al. (1981) in chickpea, Ghivashankar 
et al. (1977) and Ganoshaiah et al. (1932) in horsogram 
and Kumar and Reddy (1982) in redgrsm obtained the same 
result, but in horsegran aireri et al. (1987) reported 
high gov.
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High genotypic coefficient of variation was obtained 
for seed yield per plant which agrees with the finding® of 
Aggcrwal and Kang (1976) in horsegram, Arunachala (1979) 
and Pandite at al. (1980) in field bean, Rashid and Islam 
(1982) in soyabean, Gupta gt jjJ.. (19S6) in poa, Maloo and 
Sharma (1987) in gram and Patil and Baviakar (1987) in 
cowpea.

length of pod showed low genotypic coefficient of 
variation in this investigation. In horsegraai Romakrishnan 
at gl. (1978) and in chlckp'ja Kumar g£ gl, (1981) obtained 
tho same result while Patel and shah (1982) reported bic)h 
gcv in blackgrara,

Root/ehoot ratio exhibited high genotypic coefficient 
of variation which is in agreement with the finding of 
Sudba Rani (1989) in blackgrsm.

In this investigation harvest index showed low 
genotypic coefficient of variation as against observation 
by Ram «st, al. (1976) in pigaonpea. Mcndal and Bahl (1983) 
obtained low value of gcv fear this character in chic’cpea.

Hundred seed weight showed high genotypic coefficient 
of variation which agrees with the findings of Singh and 
Singh (197S) in lentil, Salyan and Sudhakar (1985) in 
pigeonpea, Gupta et (1986) in pea and Patil and Baviskar
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(1987) in cowpsa. Xn horsegram suraiya (1980) and 
Caneshaiah et al. (1982) reported low values of gcv.

High genotypic coefficient of variation obtained 
for days to flowering is in agreement with the finding of 
Suraiya (1980) in horsegram. However Caneshaiah et al. 
(1982) reported low values of gev for this character in 
horsegram,

how genotypic coefficient of variation was obtained 
for days to maturity in this study. Aggarwal and Kang 
(1976), Canoshalah et â . (1982) and 3irori et al, (1987) 
obtained the same result in this crop.

Correlation studies

Vield, an extremely complex character is tho result 
of many growth functions of tho plant. Therefore, an 
estimation of inter-relationehip of yield with other traits 
is of immense help in any crop improvement programme. This 
would facilitate effective selection for simultaneous 
improvement of one or many yield contributing components.

In the present study, number of branches, nurafoar of 
pods par plant, number of seeds per pod, length of pod, 
root/shoot ratio, harvest index, hundred seed weight and 
days to flowering exhibited positive genotypic correlation 
with seed yield. The positive genotypic correlation
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observed for seed yield with number of pods per plant and 
hundred seed weight agrees with the findings of Aggarwal 
and Kang (1976) and Patil and DeshrauKh (1933) in horsegram 
and Maloo and Sharma (1987) in chickpea. Singh (1977) in 
lentil, Singh (1978) in chickpea and Thiyagarajan and 
Rajasekarat! (1989) in cowpea reported negative correlation 
between seed yield and hundred seed weight.

The positive genotypic correlation obtained between 
seed yield and number of branches is in agreement with the 
finding of Aggarwal and Kang (1976) in horsegram.

Grivastava et al. (1976) in soyabean, Shlvashankar 
et al. (1977) and Birari et al. (1987) in horsegram reported 
positive correlation between seed yield and seeds per pod 
as observed in tho present study.

The positive correlation of seed yield with length 
of pod agrees with the findings of Aggarwal and Kang (1976) 
end suraiya (1980) in horsegram.

The positive ganotypic 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 greengrara and Rajesh Mishra et al.
(1988) in bengalgrem,

Haight of plant and days to maturity showed negative 
genotypic correlation with seed yield which is contradictory



to the findings of Gautsm and Singh (1977) in soyabean and 
Thiyagarajan and Rajasekaran in cowpea (1989). Tong (1986) 
reported negative genotypic correlation between seed yield 
and plant height in soyabean. Days to maturity was nega
tively correlated to seed yield in horsegram as reported 
by Aggarwal and Kang (1976).

fteritability
Burton (1952) suggested that genotypic coefficient 

of variation along with heritability would provide a better 
picture of the amount of advance to be expected by pheno
typic selection.

In the present study, hundred seed weight, days to 
flowering and days to maturity recorded high heritability 
values indicating that they are less influenced by environment. 
Aggarwal and Kang (1976) and Ramakrishnan et al. (1978) 
obtained the same result in horsegram. High heritability 
recorded for hundred seed weight is in agreement with the 
findings of Singh and Singh (1975) in lentil, Shlvashankar 
et al. (1977) and Birari et al. (1987) in horsegram, Godawat 
(1980) and Yadavendra et al. (19B1) in pigeonpea, Medhi at al. 
(I960) and Patil et al. (1987) in greengram. Regarding 
days to flowering high heritability estimates were observed 
by Tlkka end Assawa (1977) and Raseily et al. (1986) in
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pea, Ganeshsiah (1980) in horsegram and Patil ot al. (1987) 
in greengram.

Kashid and Islam (1982) in soyabean. Kacaily et al.
(1986) in pea, Sirari at (1987) in horsegram and Patil 
and 3aviskor (1987) in cowpea reported high heritability 
values for days to maturity.

Moderate values of horitability were recorded for 
height of plant, number of branches, number of pods per 
plant, number of seeds per pod, length of pod and root/shoot 
ratio. Moderate heritability recorded for height of plant 
is in agreement with the findings of Aggarwal and Kang
(1976) in horsegram. However, high heritability values 
for plant height was recorded by Singh end Dixit (1970) 
in lentil. Singh gt gl, (1975) and Soundrapandian gt al. 
(1975) in blackgram, Ramakriohnan et al, (1978) in 
horsegram, Singh (1985) in pea and Patil at al. (1987) in 
groengram. However, chivashankar ot al. (1977) reported 
low heritability for this character in horsegram.

Moderate heritability value for nunbar of branches 
agrees with the findings of Aggarwal and Kang (1976) in 
horsegram. Malhotra and Sodhi (1977) in pigeonpoa and 
Das (1978) in blackgram.

Number of pods per plant showed moderate heritability 
value in this study which is in agreement with tho findinro

mailto:G@nashaJ.sh
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o£ Aggarwal and Kang (1976) in horsegran, Malhotra and 
Sodhi (1977) in pigeonpaa and Pandita et al. (1980) in 
Indian bean. High heritability values for this character 
was obtained by Tikka and Assawa (1977) and Singh (1985) 
m  pea, Tikka et al. (1977) in moth bean, Das (1978) in 
blackgram, Ramakrishnan et al. (1978) in horsegram and 
Haloo and Sharma (1987) and Rajesh Mishra et al. (1980) in 
chickpea. However, Shivasharikar et al. (1977) and 3irari 
et al. (1987) reported low heritability values for number 
of pods per plant in horsegram.

Number of seeds per pod showed moderate heritability 
estimate which is in agreement with the findings of Aggarwal 
and Kang (1976), Shivasharikar ejt al. (1977) in horsegram 
and Baswana et al. (1980) in Indian bean, but Yadavendra 
et al. (1981) and Patil et al. (1987) in greengram obtained 
high values. Ramakrishnan et al. (1978) and Birari et al.
(1987) recorded low values of heritability 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 et al. (1978) 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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how heritability values observed for seed yiold 
per plant and harvest index agrees with the findings of 
Shivashafifcar at si,. (1975) in horsegram.

Genetic advance
Heritability values alone may not provide a dear 

predictability of the breeding value. Heritability along 
with genetic advance is more effective and reliable in 
predicting the resultant effect of selection than testa
bility alone (Johnson <■& ai«» 1955). High heritability 
along with high genetic advance was recorded by days to 
flowering and hundred seed weight. Moderately high 
heritability and appreciable gonotic advance were recorded 
by number of branches, number of pods per plant and 
root/shoot ratio. Sligh heritability along with high 
genetic advance indicate the role of additive gene action 
for the character concerned as suggested by Panse (1957).

High heritability and low genetic advance were 
recorded for days to maturity, while moderately high 
heritability end low genetic advance were observed for 
height of plant, number of seeds per pod and length of 
pod. High heritability coupled with low genetic gain 
indicates non-additive gene action which greatly limit the 
scope for improvement of these characters through selection. 
Non-additive gene action can be capitalised through 
biparental mating followed by development of purolinoo 
through pedigree method.

91'
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Hundred seed weight c-.ho* high estimates of 
heritability and genetic advance Which agrees with tho 
findings of Singh and Singh (1975) in lentil, Shivashanhar 
et al. (1977) in horsegron, Balyan and 5udhakar (19B5) in 
pigaonpea and SChorgade et al. (1985) in chickpea. High 
heritability and genetic advance for days to flowering is 
in agreement with tho findings of Govil and Kumar (1989) 
in chickpea.

High heritability and low genetic advance wore 
obtained for days to maturity as reported by Aggarwal and 
Kang (1976). Ganeshaiah et al. (1982) in horsegram and 
RadhakriBhnan and Jobaraj (1982) in cowpea.

Moderate heritability and genetic advance were 
recorded for pods per plant and rcot/shoot ratio. Agoartal 
and Kang (1976) in horsegram end Malhotra and GoJhi (1977) 
in plgoonpea reported moderate estimates of heritability 
and genetic advance for pods por plant. SucEha (l9S9) 
obtained moderate values of heritability and genetic advance 
in blackgram for root/shoot ratio.

Moderate heritsoility in conpction with i< K-itn low gonotic 
advance obtained for length of pod 1 in agreement , •' '
findings of Aggarwal and Kang (1976) Kamalsrishnan et ^
(1978) in horsegram and Malhotra anfsodhi (1977) ~
pigsonpea. Number of seeds per pojilso

j oorcsnd mocferate

)
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heritability and low genetic advance which agrees with the 
findings of Shlvashankar at al. (1977) in horsogran. 
Radhekrrshnan and Jebaraj (1982) reported moderate herita
bility and low genetic advance £cr plant height which 
supports the result Obtained in the present study,

bow heritability and low ganetic advance ware 
observed for seed yield per plant and harvest index. Tho 
present finding regarding seed yield per plant is in 
agreement with Singh and Singh (1975) in lentil end 
shlvashankar et al. (1977) in horsegram. Mandal and Bahl 
(1983) in chickpea reported low heritability and gonofcie 
advance for harvest inftex,

Path analysis

The path analysis revealed that number of pods per 
plant had the highest positive direct effect on seed yiold 
followed by length of pod and number of Branches. Nunber 
of seeds per pod and harvest index showed a negative direct 
effect on seed yield,

The high positive direct effect of number of pods 
per plant found in this study is in agreement with tho 
findings of Gowda and Pandya (1975), Maloo and Sharma (1987) 
in chickpea, Aggarwal and Kang (1976) in horse gran-., Singh 
(1977) in lentil, Jindal and Gupta (1984) in cowpea.
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Raoaily (1986) in soyabean and Prern Sagar et al. (1987) 
in redgram. It was Interesting to note that the direct 
effect of this character on seed yield was even more than 
its correlation coefficient. The correlation value of this 
character with yield was reduced probably due to its high 
negative indirect effect via number of seeds per pod and 
harvest index.

Length of pod also showed positive direct effect on 
yield. This result is in agreement with the findings of 
Suraiya (1980) in horsegram and Jindal and Gupta (1984) in 
cowpea. This shows that selection of varieties with longer 
pod would be effective in improving yield in this crop.

Humber of branches showed positive direct effects 
on yield. However, total correlation is lower than the 
direct effect due to its negative indirect effect via 
number of seeds per pod and harvest index. Veeraswamy et al. 
(1975) in pigeonpea, I&nchinal et al. (1979) in cowpea and 
Geetha Philip (1987) in blackgram reported that number of 
branches per plant produced a positive direct effect on 
seed yield.

It was interesting to note that nvmbar of seeds per 
pod and harvest index which had a strong positive correlation 
with socd yield had negative direct effect on seed yield. 
These negative direct effects v.ere counter-balanced by high



positive indirect effects via number of pods por plant and 
length of pod.

Tha direct negative effect of number of seeds par 
pod on yield was in oonfirmlty with the findings of 
Soundr apandian at al. (19*76) and Qeetha Philip (1987) in 
olackgram. However, Marasinghani et al. (1978) in pea,
Sandhu et al. (1980) in greengram, Pani and Rao (1980) in 
blackgram, Tyagi et al. (1982) in chickpea and Jlndal and 
Gupta (1984) reported that number of seeds par pod had tho 
greatest direct effect on seed yield.

Harvest index had a negative direct effect on yield 
but the total correlation was positive, i'ere the indirect 
effects seem to its the cause of correlation and the indirect 
causal factors such as number of pods per plant, length of 
pod and number of branches are to be considered simulta
neously during selection programme (Singh and Choudharv,
1979). However, in field bean, Tteotia ot al. (1983) obtained 
positive diroct effect of harvest index on yield.

The characters studied in this model explained tlse 
variation in yield by about 44 per cant as indicated by the 
residue value of 0.5622.

Therefore, it is recomnended on tha ba3is of the 
present investigation carried out in horsegram, that for 
selection of a high yielding and adaptable variety, the

s

P5



model for selection should bo based on number of pods per 
plant, length ©£ pod and nisnbar of branches per plant.

The varieties P. Palayam, CODB-1, Calicut local, 
PijS-6056 and No. 447 were found to fit in this model.

</
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SUMMARY

The present study was conducted at th» Department 
of Plant Breedings College of Agriculture, Vollayani during 
Rabi 1989. Forty eight varietios of hornecram belonging 
to different agro-climatic regions ware grown in a Randomised 
Block Design with three replications. Data were collected 
on seed yield per plant and ten other characters vis. 
height of plant, number of branches, number of pods par 
plant, number of seeds per pod, length of pod, root/shoot 
ratio, harvest index, hundred seed weight, days to flowering 
and days to maturity*

The following arc the important results obtained 
in this investigations

1. Analysis of variance revealed significant differences 
among the varieties in respect of all characters studied,

2. Of the eleven characters studied genotypic coefficient 
of variation was maximum Cor days to flowering. For 
characters like hundred seed weight, days to flowering 
and days to maturity there was only little difference 
in phenotypic coefficient of variation and genotypic 
coefficient of variation. For all other characters 
there -was wide difference between phenotypic coefficient 
of variation and genotypic coefficient of variation 
indicating hiĉ ier environmental 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 fear hundred seed weight and 
minimum for harvest index. Characters like days to 
flowering and days to maturity also had high herita
bility estimates indicating lesser Influence of 
environment.

5. Ganetic advance as percentage of mean showed that days 
to flowering had maximum genetic gain followed by 
hundred seed weight. High heritability coupled with 
high genetic gain was recorded for days to flowering 
and hundred seed weight indicating the presence of 
additive gene action.

6. 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, show* that a model baaed on 
number of branches, number of pods per plant and length of 
pod should be given due weightage by pulse breeders 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 \Jore undertaken in forty eight 
horsegram varieties. The study was conducted at the 
Department of Plant Breeding, College of Agriculture, 
Vellayani during Rabi 1989,

The varieties showed significant differences in all 
the characters studied. Genotypic coefficient of variation 
was maximum for days to flowering and minimum for length 
of pod. High heritability estimates were observed for 
hundred seed weight 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 genotypic level seed yield showed high 
positive correlation with harvest index and number of pods 
per plant. Path coefficient analysis projected number of 
pods per plant, length of pod and number of branches as 
the traits exerting high positive direct effect on seed 
yield.

Tha study indicated that the model for plant 
selection in horsegram should be one with more number of 
branches, long pods and more number of pods par plant.



The varieties P. Palayam, CODB-1, Calicut local, P1*3-6056 
and No. 447 were found to fit m  this model.


