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AB STRACT: The pres ent stud ies on ge netic vari abil ity, heritability and char ac ter as so ci a tion in
Doli chos bean (Lab lab purpureus) were car ried out at veg e ta ble re search farm, De part ment of
Hor ti cul ture, Allahabad School of Ag ri cul ture, SHIATS, Allahabad. The ex per i ment hav ing 20
ge no types was laid out in sim ple RBD with three rep li ca tions. It was ob served that PUSA SEM-3
ge no type was found su pe rior in terms of pod yield per plant (2.319 kg). The phenotypic
co ef fi cient of vari a tion (PCV) was higher than GCV for all the traits. Heritability in broad sense
was no ticed high for all the traits ex cept days to ger mi na tion. Higher ge netic ad vance was
ob served for plant height, and high ge netic ad vance as per cent of mean was found in pod yield
per plant. The traits like plant height, num ber of pri mary branches per plant, num ber of
in flo res cence per plant, num ber of flow ers per in flo res cence, num ber of pods per in flo res cence,
num ber of pods per plant, num ber of seeds per pod, pod length, pod width and pod weight
showed pos i tive sig nif i cant cor re la tion with pod yield per plant at both genotypic and phenotypic
levels. Num ber of pods per plant ex hib ited the high est pos i tive di rect ef fect on yield at both
genotypic and phenotypic path level.

Keywords: Lab lab purpureus, GCV, PCV, heritability, ge netic ad vance, path anal y sis.

Doli chos bean or In dian bean (Lab lab
purpureus L. (Sweet) or Doli chos lab lab L.; 2n =
22, a mem ber of the fam ily Fabaceae, is an
im por tant food le gume which is con sumed in many
parts of Asia, es pe cially in In dia. It is one of the
most an cient crop known for its food and fod der
value and hav ing the var i ous syn onyms viz.
Hy a cinth bean, Coun try Bean, Bonevist Bean,
Tonga Bean, Lab lab Bean, In dian Bean, But ter
Bean, Field Bean, Poor’s man Bean and in Hindi
Sem or Semi. Doli chos bean con sid ered to have
orig i nated in the South East Asia or In dia. The crop
is mul ti pur pose; mainly grown for its young pods
and green, im ma ture seeds for veg e ta ble pur pose,
while the dry seeds are used in many food
prep a ra tions. It is one of the ma jor sources of
pro tein in the di etary in South In dia. Ge netic
pa ram e ters of vari a tion and cor re la tion as so ci a tion
pro vides in for ma tion about ex pected re sponse of
var i ous char ac ters and helps in de vel op ing suit able
breed ing pro ce dure for their im prove ment on
na ture and mag ni tude of vari abil ity in the ex ist ing
plant ma te ri als. Therefore, an attempt to study

genetic variability, heritability and character
association in Dolichos bean was made under
Allahabad conditions.   

MA TE RI ALS AND METH ODS

The pres ent in ves ti ga tion on ge netic
vari abil ity, heritability and char ac ter as so ci a tion in
Doli chos Bean (Lab lab purpureus) was  car ried out
dur ing 2012-2013 at veg e ta ble re search farm,
De part ment of Hor ti cul ture, Allahabad School of
Ag ri cul ture,  SHIATS, Allahabad. There were 20
ge no types  viz. IIHR-2, IIHR-5, HA-4, SWARNA
UTATE, IIHRPD-101, IIBP-03-3, IS-2010-5,
AHDB-03, VRSEM-6, VRSEM-8, VRSEM-11,
VRSEM-30, VRSEM-76, VRSEM 186,
VRSEM-501, VRSEM-1000, PUSA SEM-2, PUSA 
SEM-3, RAJNI and LO CAL VA RI ETY-1 se lected
for pres ent study. The ex per i ment was laid out in
sim ple Ran dom ized Block De sign with 20
treat ment rep li cated thrice. All the rec om mended
cul tural and man age ment prac tices were fol lowed
to raise a healthy crop. Ob ser va tions were re corded  
on 17 char ac ters viz. days to ger mi na tion, seed
ger mi na tion per cent, plant height (cm), num ber of
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pri mary branches per plant, days to ini tial flow er ing 
(days), num ber of in flo res cence per plant, length of
in flo res cence (cm), num ber of flow ers per
in flo res cence, num ber of pods per in flo res cence,
num ber of pods per plant, days to First pick ing af ter 
sow ing, num ber of seeds per pod, pod length and
width (cm), pod weight (g), pod yield per plant
(kg), in ci dence of bean mo saic (%). Anal y sis of
vari ance was done by the method sug gested by
Panse and Sukhatme (11). The phenotypic and
genotypic co ef fi cient vari a tion (Bur ton, 5),
heritability (Broad sense) and ge netic ad vance were 
com puted. The phenotypic and genotypic
cor re la tion co ef fi cients were cal cu lated as per
meth ods given by Al – Jibouri et al. (1). The path
co ef fi cients were ob tained by method ad vo cated by 
Dewey and Lu (8). 

RE SULTS AND DIS CUS SION 

Anal y sis of vari ance (Ta ble 1) re vealed
sig nif i cant dif fer ences among ge no types for all the
traits stud ied in di cat ing pres ence of sig nif i cant
vari abil ity in the ma te ri als. Max i mum pod yield per 
plant was ob served in ge no type PUSA SEM-3
(2.319 kg). Higher genotypic and phenotypic
vari ances were ob served for char ac ters like plant
height, num ber of pods per plant and days to first
pick ing af ter sow ing, whereas low genotypic and
phenotypic vari ances were ob served for char ac ters
like pod width, days to ger mi na tion, pod yield per
plant, num ber of seeds per pod, num ber of pri mary
branches per plant, pod weight and pod length
(Ta ble 2). There fore, these char ac ters hav ing higher 
vari ance may be ex ploited in breed ing programmes
since for se lec tion to be ef fec tive as the avail abil ity
of vari ance for their trait un der se lec tion is
fun da men tal re quire ment.

Higher genotypic  and phenotypic co ef fi cient
of vari ances were ob served for pod yield per plant
(65.90, 66.70), plant height (51.22, 51.32), num ber
of pods per plant (50.50, 51.07), num ber of pods
per in flo res cence (42.34, 42.73), num ber of
in flo res cence per plant (37.97, 38.32), pod weight
(37.48, 37.71), whereas the mod er ate GCV and
PCV were re corded for days to ger mi na tion (13.99,

18.75), length of in flo res cence (17.06, 17.33) and
days to first pick ing af ter sow ing (18.39, 18.44).
The pres ent find ings are in con for mity with the
re ports of Arunachala (3) for pod yield per plant,
plant height and num ber of pods per plant. It was
ob served that the dif fer ence be tween GCV and
PCV for most of the char ac ters is nar row.
Heritability (h2) in broad sense (bs) was no ticed
high for all the traits ex cept days to ger mi na tion.
High heritability cou pled with high ge netic
ad vance (% of mean) was ob served for char ac ters
like plant height, days to ini tial flow er ing, num ber
of pods per plant, pod yield per plant, pod weight,
num ber of pods per in flo res cence, num ber of 
in flo res cence per plant. Sim i lar re sults for dif fer ent
char ac ters in Doli chos bean were also re ported by
Arunachala (3), Dahiya and Pandita (6) and Pandita 
et al. (10). Higher ge netic ad vance at 5% was
ob served for plant height (369.51), whereas
min i mum was ob served for days to ger mi na tion
(0.93).

The as so ci a tion among the var i ous char ac ters
are pre-req ui site for yield and cor re la tion among
dif fer ent char ac ters uti lized in se lec tion of better
plant types. The knowl edge of  the as so ci a tion of
yield com po nents and their rel a tive con tri bu tion
in di cated by path anal y sis has prac ti cal sig nif i cance 
in se lec tion for yiel, which per mits fur ther
por tion ing of cor re la tion co ef fi cient into its
com po nents of di rect and in di rect ef fects
fa cil i tat ing im por tant traits to be iden ti fied. The
biometrical ap proaches used in the pres ent
ex per i ment, for study ing the var i ous pa ram e ters of
ge netic vari a tion, Cor re la tion and path anal y sis to
make se lec tion strat egy for fur ther im prove ment in
yield.  

Genotypic and phenotypic cor re la tion among
dif fer ent traits (Ta ble 3) re vealed that among the 16
char ac ters stud ied, the char ac ters such as plant
height (0.667), num ber of pri mary branches per
plant (0.398), num ber of in flo res cence per plant
(0.564), num ber of flow ers per in flo res cence
(0.285), num ber of pods per in flo res cence (0.539),
num ber of pods per plant (0.897), num ber of seeds

Studies on genetic variability, heritability and character association in dolichos bean 209



210 Bahadur et al.,

per pod (0.559), pod length (0.649), pod width
(0.411) and pod weight (0.556) showed pos i tive
sig nif i cant cor re la tion with pod yield  per plant at
genotypic level. Plant height (0.658), num ber of
pri mary branches per plant (0.379), num ber of
in flo res cence per plant (0.547), num ber of flow ers
per in flo res cence (0.281), num ber of pods per
in flo res cence (0.529), num ber of pods per plant
(0.873), num ber of seeds per pod (0.516), pod
length (0.639), pod width (0.397) and pod weight
(0.548) showed pos i tive sig nif i cant cor re la tion
with pod yield per plant at phenotypic level. The
pres ent find ings are in line with re ports of  by
Arunachala (3), Pandey et al. (9), Dahiya et al. (7),
Uddin and Newaz (12), Basavarajappa and Byre
Gowda (4) and Ali et al. (2). 

The re sults ob tained from path anal y sis by
tak ing seed yild as de pend ent and other char ac ters
as in de pend ent vari able (Ta ble 4) re vealed that days 
to ger mi na tion, seed ger mi na tion per cent, num ber
of in flo res cence per plant, num ber of flow ers per

in flo res cence, num ber of pods per plant, days to
first pick ing af ter sow ing, pod length (cm), pod
weight (g) had pos i tive di rect ef fect at genotypic
path level. Seed ger mi na tion  per cent, num ber of
in flo res cence per plant, num ber of flow ers per
in flo res cence, num ber of pods per plant, days to
first pick ing af ter sow ing, pod length (cm) and pod
weight (g) had pos i tive di rect ef fect at phenotypic
path level.  
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Ta ble 1: Anal y sis of vari ance for 17 char ac ters of 20 Doli chos bean ge no types. 

Source of variation/characters Means sum of squares
Replication

d.f. = 2
Treatment

d.f = 19

Error
d.f = 38

1.Days to germination 0.816 1.385** 0.290

2.Seed germination % 38.921 1126.678** 57.083

3.Plant height (cm) 17.395 812520.006** 972.141

4.Number of primary branches per plant 0.094 4.889** 0.111

5.Days to initial flowering (days) 1.266 753.808** 0.599

6.Number of  inflorescence per plant 0.407 175.472** 1.069

7. Length of inflorescence (cm) 2.343 124.508** 1.323

8.Number of flowers per inflorescence 0.518 78.599** 0.893

9.Number of pods per inflorescence 0.116 25.241** 0.154

10.Number of pods per plant 295.850 24256.723** 182.446

11.Days to first picking after sowing 2.517 1227.102** 2.131

12.Number of seeds per pod 0.153 2.837** 0.105

13.Pod length (cm) 0.111 18.937** 0.040

14.Pod width (cm) 0.010 0.967** 0.004

15.Pod weight (g) 0.013 11.348** 0.046

16.Pod  yield per plant (kg) 0.020 1.181** 0.009

17.Incidence of bean mosaic (%) 28.12 1038.75** 3.64

** Significant at 0.1% 
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