
SUMMARY : The estimate of PCV was always higher than the GCV for all the observed traits.  High
GCV was observed for branches per plant (40.38), single plant yield (23.68) and clusters per plant
(22.38). Likewise high PCV was recorded for branches per plant (83.83), single plant yield (50.80) and
pods per plant (50.59). The high heritability estimate was observed for none of the traits while moderate
heritability was recorded for 100 seed weight (32%) alone. Likewise, the estimated GA as % of mean was
higher for branches per plant (40.07%), clusters per plant (26.98%) and single plant yield (22.74%).
Association analysis revealed that the single plant yield exhibited direct positive and significant simple
phenotypic correlation and higher direct association with pods per plant, branches per plant and seeds
per pod. Single plant yield was increased with relative increases in these traits hence, emphasis had to
be given on these traits in selection of genotypes for higher yield in blackgram.
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BACKGROUND AND OBJECTIVES

Blackgram [Vigna mungo (L.) Hepper],
2n=22) is a dual purpose legume which is
widely grown in India and subcontinent over
wide range of agro climatic conditions.This
pulse crop is one of the rich source of
vegetable protein and some essential mineral
and vitamins for human body (Sohel et al.,
2016). As its major portion of production
presided in small and marginal landthis crop
is succumbed to various biotic and abiotic
stress. Terminal moisture is one among which
cause major threats to blackgram production.
Hence there is a need to adopt alternative
strategy to meet out the sort fall in

production.One of the potent alternatives is
to exploitation of plant type suited for rice
fallow condition (Kachave et al., 2015).
Genetic variation presents in the base
population forms the basis for extent of
improvement made in the crop improvement
programme.  Understanding in nature of gene
action and magnitude of genetic variability
present in the crop played a crucial role in
adapting effective crop improvement strategy
(Gowsalya et al., 2016). Seed yield is the
complex trait and is influenced by several
component traits. Association studies dissect
out the contribution of different component
traits towards yield. The study on inter-
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relationship between the component traits and seed yield
provides basic for formulating effective breeding strategy.
The prime objectives of present study was to understand
the nature of genetic variability present in the F

2
 population

and inter-relationship among different component traits
in blackgram to formulate effective breeding strategy
for selection of better plant type suited for rice fallow
condition.

RESOURCES AND METHODS

The experimental material comprised of 300 F
2

blackgram individuals of cross ADT 3 x PU 31 which
were raised at Agriculture College and Research Institute,
Madurai during Rabi,2015-16 season. Experiment was
laid out in a Randomized Block Design with two
replications. In each replication, seeds were sown in eight
meter length plot with spacing of 30 x 10 cm. The
standard package of practices recommended in the crop
production guide was followed. Data on eleven
quantitative traits viz., plant height, branches per plant,
days to 50% flowering, days to maturity, clusters per
plant, pods per cluster, pods per plant, pod length, seeds
per pod, 100 seed weight and single plant yield were
recorded for each of the plants in two replication. The
statistical analysis and variance due to different sources
was worked out according to Panse and Sukhatme
(1967). Phenotypic and genotypic co-efficients of
variation were calculated based on the method suggested
by Burton (1952). Heritability and genetic advance as
per cent of mean were estimated as per formula given

by Johnson et al. (1955).The phenotypic and genotypic
correlation co-efficients were calculated from phenotypic
and genotypic variances and covariances and path co-
efficients analyses were worked out as suggested by
Dewey and Lu (1959).

OBSERVATIONS AND ANALYSIS

Genotypic co-efficient of variation (GCV) and
phenotypic co-efficient of variation (PCV) are the good
index of genetic variability and play an important role in
understanding the extent and nature of genetic variability
in the population studied. The estimate of genetic
variability parameters is presented in Table 1. The
proportion of PCV was always higher than the GCV for
all the observed traits.  High GCV observed in branches
per plant (40.38) followed by single plant yield and
clusters per plant with GCV of 23.68 and 22.38,
respectively. Low GCV was registered by days to
maturity followed by days to 50% flowering, pod length
and 100 seed weight with GCV of 1.06, 3.01, 3.41 and
3.83 respectively. Similarly high PCV recorded for
branches per plant (83.83) followed by single plant yield
and pods per plant with 50.80 and 50.59, respectively.
Moderate PCV recorded for plant height (16.58) and
seeds per pod (15.74). Low PCV was noted for days to
maturity (6.64), 100 seed weight (6.77) and days to 50%
flowering (7.07).The PCV and GCV were high for
number of pods per plant and single plant yield which
indicated that these traits are under the control of additive
gene action and highly responsive to early selection.

Table 1: Estimation of genetic parameters for yield and its component characters in F2 for cross ADT 3 x PU 31
Traits

Parameters
Mean Range GCV PCV ECV

h2 (Broad
sense)

GA as % of
mean

PH 21.01 13.60 – 32.50 8.18 16.58 14.43 24 8.31

BPP 1.40 0.00 – 3.50 40.38 83.83 73.46 23 40.07

DFF 34.35 31.5 – 41.5 3.01 7.07 6.40 18 2.65

DM 74.28 67.5 – 86.00 1.06 6.64 6.55 03 0.35

CPP 4.79 2.00 – 7.500 22.38 38.25 31.02 34 26.98

PPC 3.08 1.50 – 5.00 4.91 37.50 37.82 -2 -1.33

PPP 14.42 3.00 – 35.00 20.61 50.59 46.20 17 17.30

SPP 6.69 4.50 – 9.00 8.52 15.74 13.23 29 9.49

PL 4.33 3.65 – 4.80 3.41 8.41 7.69 16 2.84

100SW 3.35 2.95 – 3.85 3.83 6.77 5.59 32 4.45

SPY 3.18 0.45 – 7.90 23.68 50.80 44.94 22 22.74
PH: Plant height, BPP: Branches per plant, DFF: Days to 50% flowering, DM: Days to maturity, CPP: Clusters per plant, PPC: Pods per clusters,
PPP: Pods per plant, SPP: Seeds per pod, PL: Pod length, 100SW: 100 seed weight, SPY: Single plant yield
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Present study was in agreement with early report of Sohel
et al., 2016 and Raturi et al., 2014 in blackgram.

Heritability along with genetic advance estimates is
more helpful in predicting relative gain under selection.
These are good index of transmission of characters from
parents to offspring (Khan et al., 2005).  None of the
trait observed with high heritability while moderate
heritability was recorded in 100 seed weight (32%) alone.
Low heritability observed for pods per cluster (2%)
followed by pod length and pods per plant with 16% and
17%, respectively. The estimated GA as % of mean was
higher for branches per plant (40.07%) followed by
clusters per plant and single plant yield with 26.98% and
22.74%, respectively. Moderate GA recorded in pods
per plant (17.30%) alone and low GA was noted for days
to maturity (0.35%), days to 50% flowering (2.65%) and
pod length (2.84%). These results were in conformity
with report of Baisakh et al. (2016) in greengram and

Sohel et al., 2016 in blackgram.
Knowledge of the relationship among yield

components is essential for the formulation of breeding
programmes aimed at achieving the desired combinations
of various components of yield.The relative magnitude
of simple and phenotypic correlation prevalence among
different characters relating with yield and inter
relationship between different yield attributes were
furnished in Table 2. Single plant yield exhibited direct
positive and significant simple phenotypic correlation with
pods per plant (0.81) followed closely by clusters per
plant, pods per cluster, seeds per pod and plant height
with the correlation co-efficient of 0.52, 0.48, 0.32 and
0.30, respectively.Single plant yield was increased with
relative increases in these traits hence, emphasis had to
be given on these traits in selection of genotypes for
higher yield in blackgram under rice fallow. Similar results
were furnished by Baisakh et al. (2016) in greengram;

Table 2 : Estimates of simple correlation co-efficient among different characters in F2 for cross ADT 3 x PU 31
Characters PH BPP DFF DM CPP PPC PPP SPP PL 100SW SPY

PH 1.00 0.36* -0.02 0.01 0.22* 0.16* 0.33* 0.01 -0.09 0.06 0.30*

BPP 1.00 0.01 -0.01 0.07 0.09 0.17* -0.07 -0.12 -0.05 0.15

DFF 1.00 0.88* 0.01 -0.05 -0.02 -0.04 0.03 -0.01 -0.01

DM 1.00 0.03 -0.04 -0.01 -0.10 0.01 -0.03 -0.01

CPP 1.00 -0.24* 0.56* 0.06 -0.04 0.08 0.52*

PPC 1.00 0.56* 0.08 0.06 -0.04 0.48*

PPP 1.00 0.05 -0.09 0.00 0.81*

SPP 1.00 0.59* 0.06 0.32*

PL 1.00 -0.02 0.09

100SW 1.00 0.15

SPY 1.00
* indicate significance of value at P=0.05

Table 3: Direct and indirect effects of yield components on seed yield in F2 for cross ADT 3 x PU 31
Characters PH BPP DFF DM CPP PPC PPP SPP PL 100SW SPY

PH -0.33 0.20 0.03 -0.02 -0.03 -0.27 0.53 0.29 -0.03 0.02 0.40

BPP -0.09 0.71 -0.05 0.03 0.11 -0.04 -0.39 -0.26 0.15 -0.37 -0.20

DFF -0.07 -0.27 0.13 -0.05 0.03 0.36 -0.79 -0.18 0.01 0.20 -0.64

DM -0.18 -0.70 0.19 -0.03 0.18 0.78 -2.13 -1.06 0.21 0.54 -2.21

CPP -0.04 -0.31 -0.02 0.02 -0.25 0.05 1.14 -0.09 0.04 0.30 0.85

PPC -0.42 0.12 -0.22 0.12 0.05 0.21 -0.77 1.01 -0.27 0.17 0.00

PPP -0.15 -0.24 -0.09 0.06 -0.24 0.14 1.17 0.20 -0.01 0.09 0.93

SPP -0.11 -0.21 -0.03 0.04 0.03 -0.24 0.27 0.87 -0.27 0.06 0.40

PL -0.03 -0.34 0.00 0.02 0.03 -0.18 0.03 0.75 -0.31 -0.15 -0.18

100SW -0.01 -0.39 0.04 -0.02 -0.11 -0.05 0.17 0.07 0.07 0.67 0.43
Residual effect = .5336
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Pushpa Reni et al. (2013) and Vijay et al. (2014) in
blackgram.The inter correlation between yield
contributing characters may affect the selection of
component traits in desirable direction.The inter
correlation of yield and its components showed that plant
height exhibited inter correlation with yield through
branches per plant (0.36) followed by pods per plant,
clusters per plant and pods per cluster with correlation
co-efficient of 0.33, 0.22 and 0.16, respectively. Similarly
days to 50% flowering inter correlated with yield through
days to maturity (0.88) and clusters per plant with yield
through pods per plant (0.56). Likewise clusters per plant
with yield through pods per plant (0.56) and seeds per
pod with yield through pod length (0.59). These results
were in agreement with the report of Reddy et al. (2011)
and Reena Mehra et al. (2016) in blackgram.

Path co-efficient analysis provides the nature of
association on yield and yield components in portioning
into direct and indirect effects to specify the cause and
their relative importance.Partioning of correlation
coefficient into direct and indirect effect for 11 yield
components on single plant yield was performed in F

2

generation and is presented in Table 3. Podsper plant
had very high direct effect (1.17), followed by seeds per
pod (0.87), branches per plant (0.71) and 100 grain weight
(0.67). Moderate direct effect of 0.21 was observed with
pods per cluster and low direct effect of 0.13 was
registered by days to 50% flowering.This suggested a
true relationship between these traits with seed yield per
plant and direct selection for these traits would be
rewarding for yield improvement. Similar findings also
reported by Baisakh et al. (2016) in mung beanand Punia
et al. (2014)in urdbean. Plant height had high indirect
effect with single plant yield via seeds per pod in cross
days to 50% flowering had high indirect effect with yield
through pods per cluster. Moderate indirect effect was
noticed through 100 seed weight. Days to maturity had
high indirect effect with single plant yield from pods per
cluster (0.78) and 100 seed weight (0.54) and exhibited
moderate indirect effect through pod length. Clusters per
plant had very high indirect effect of 1.14 through pods
per plant. Pods per plant had moderate indirect effect
through pod length (0.20). Seeds per pod exhibited
moderate indirect effect via pods per plant (0.27). Pod
length exhibited high indirect effect with single plant yield
throughseeds per pod (0.75). This indicated that these
traits are the important yield contributing traits which play

an important role in the selection of elite genotypes with
desirable combination of competent traits. Similar finding
on these indirect and cause of these yield promoting traits
were reported early by Kanimoli et al. (2015) in urdbean.

Authors’ affiliations :
S. GEETHA AND A. RAMALINGAM, Agricultural College and Research
Institute, MADURAI (T.M.) INDIA

REFERENCES

Baisakh, B., Swain, S.C.,  Panigrahi, K. K.,  Das, T. R. and
Mohanty, A. (2016). Estimation of genetic variability and
character association in micro mutant lines of greengram [Vigna
radiata (L.) Wilczek] for yield attributes and cold tolerance.
Leg.  Genom. Genet., 7(2): 12-20.

Burton, G.W. (1952). Quantitative inheritance in grasses.
Proceedings of Sixth International Grassland Congress., 1:
277 - 283.

Dewey, D.R. and Lu, K.H. (1959). Correlation and path
coefficient analysis of components in crested wheat grass seed
production. Agron. J., 51: 515–518.

Gowsalya,P., Kumaresan, D., Packiaraj, D. and Bapu, J.R.
Kannan (2016). Genetic variability and character association
for biometrical traits in blackgram [Vigna mungo (L.) Hepper].
Electro. J. Plant Breed., 7 (2) : 317- 324.

Johnson, H. W., Robinson, H.F. and Comstock, R.E. (1955).
Estimates of genetic and environmental variability in soybean.
Agron. J., 47: 314-318.

Kachave, G. A., Parde, N.S., Zate, D.K. and Harer, P. N. (2015).
Analysis of combining ability in Blackgram [Vigna mungo (L.)
Hepper]. Int. J. Adv.  Res.,3 (3): 1139-1146.

Kanimoli, Mathivathana M., Shunmugavalli, N., Muthuswamy,
A. and  Harris, C. Vijulan (2015). Correlation and path analysis
in blackgram. Agric. Sci. Digest., 35 (2) : 158-160.

Mehra, Reena, Tikle, A.N., Saxena, Ashok, Munjal, Ashok ,
Rekhakhandia and Singh, Mahipal (2016). Correlation, path-
co-efficient and genetic diversity in blackgram [Vigina mungo
(L.) Hepper]. Int. Res. J. Plant Sci., 7 (1) : 1-11.

Panse, V.G. and Sukhatme, P. V. (1967). Statistical methods for
agricultural workers. (Ist Ed.), Indian Council of Agricultural
Research, NEW DELHI, INDIA.

Punia, S.S., Gautam, N.K., Ram, Baldev, Verma, Preeti, Dheer,
Meenakshi, Jain, N.K., Koli, N.R., Mahavar, Rajesh and Jat, V.
S. (2014). Genetic variability and correlation studies in urdbean
(Vigna mungo L.). Legume Res., 37 (6) : 580-584.

Pushpa Reni, Y., Rao, Y. Koteswara, Satish, Y.  and Babu, J.

G. THAMODHARAN, S. GEETHA AND A. RAMALINGAM

1019-1023



1023
Hind Agricultural Research and Training Institute

Agric. Update, 12 (TECHSEAR-4) 2017 :

Sateesh (2013). Estimates of genetic parameters and path
analysis in blackgram [Vigna mungo (L.) Hepper]. Internat. J.
Plant Animal & Environ. Sci., 3 (4) : 231- 234.

Raturi, Aparna, Singh, S. K., Sharma, Vinay  and Pathak, Rakesh
(2014). Genetic variability and interrelationship among
qualitative and quantitative traits in mungbean. Legume Res.,
37(1): 1-10.

Reddy, D. K. R., Venkateswarlu, O., Jyothi, G. L.S. and Obaiah,
M.C. (2011). Genetic parameters and interrelationship analysis
in blackgram [Vigna mungo (L.) Hepper]. Legume Res., 34 (2):
149-152.

Sohel, M. H., Miah, M. R., Mohiuddin, S. J., Islam, A. K. M.
Sajjadul, Rahman,  M.M. and Haque, M.A. (2016). Correlation
and path co-efficient analysis of blackgram (Vigna mungo L.).
J. Biosci. Agric. Res., 7 (2) : 621-629.

Vijay, Kumar, G., Vanaja, M., Sathish, P., Vagheera, P., Shishodia,
S.S. and Razak, Abdul (2014). Correlation and path analysis of
seed yield and yield contributing components of blackgram
[Vigna mungo (L.) Hepper] under rainfed condition from Andhra
Pradesh, India. Internat. J. Appl. Bio. &Pharmaceutical
Technol., 5 (3): 137-140.

TRAITS ASSOCIATION & VARIABILITY STUDY IN BLACKGRAM

1019-1023

12t h

 of Excellence
Year

 


