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Correlation and Path Coefficient Studies in Blackgram
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ABSTRACT

The present investigation was undertaken with 40 blackgram germplasm to study the character
associations and path effects for yield, yield components and quality characters. The results on character
associations revealed positive and significant association of seed yield per plant with plant height, number of
clusters per plant, number of pods per plant and hundred seed weight indicating the scope for improvement of
yield through selection of these traits. In contrast, negative and significant correlation of seed yield per plant
was noticed with the yield component traits, pod length, number of seeds per pod and seed protein content, both
at phenotypic and genotypic levels, indicating the need for balanced selection, for simultaneous improvement of
these traits. Further, number of clusters per plant, number of pods per plant and pod length had high and positive
direct effects  on seed yield per plant, indicating the importance of these traits in effective selection criteria for
improvement of seed yield per plant and development of high yielding blackgram genotypes.

Keywords: Blackgram, Correlations, path effects,  and seed yield per plant.

Blackgram (Vigna mungo (L.) Hepper) is
the third important pulse crop grown in all seasons
viz.,  kharif, rabi and summer in India. It contains
24% protein, 60% carbohydrates, 1.3% fat and is
the richest source of phosphoric acid (5-6% richer
than other) among all the pulses . India is the largest
producer as well as consumer of blackgram in the
world. In India blackgram occupies an area of 56.02
lakh hectares producing 30.60 lakh tons with a
productivity of 546 kg/ha (www.indiagristat.com,
2018-19). In Andhra Pradesh, it occupies an area of
3.18 lakh ha, with a production and productivity of
3.10 lakh tons and 977 kg/ha, respectively
(www.indiagristat.com, 2018-19).The crop
productivity is very low in blackgram (Kiran and Lal,
2021). Hence, there is a strong need to improve the
crop productivity to meet increasing demand.
However, seed yield is a complex trait  governed by

several component characters. In this context,
correlation studies give an idea about the contribution
of different characters towards seed yield and reveal
the type, nature and magnitude of association between
yield components with seed yield and among
themselves, aiding in effective selection. Further, path
analysis identifies the yield components which directly
and indirectly influence the seed yield. The present
investigation was undertaken in this direction with the
objective of assessing the correlation coefficients and
path coefficients in order to identify and formulate
effective selection criteria for evolving of high yielding
genotypes.

MATERIAL AND METHODS
The experimental material consisted of  40

blackgram genotypes obtained from Agricultural
Research Station, Ghantasala; Regional Agricultural



Research Station, Lam Farm, Guntur; and Regional
Agricultural Research Station, Tirupati, Andhra
Pradesh State in addition to collections from G. B.
Pant University of Agricultural Sciences and
Technology, Pantnagar and National Pulses Research
Centre, Vamban. All the 40 blackgram genotypes
were sown at Agricultural College Farm, Bapatla
during Rabi 2020-21 in Randomized Complete Block
Design in three replications. Each genotype was sown
in 6 rows of 4 meters length with a spacing of 30 cm
× 10 cm. All the recommended package of practices
were followed to raise a good crop. Observations
were recorded for days to 50 per cent flowering, days
to maturity, plant height, number of clusters per plant,
number of pods per plant, pod length, number of seeds
per pod, 100 seed weight, seed protein content and
seed yield per plant. Data for quantitative traits were
recorded from five randomly selected plants and the
mean was taken for analysis. The traits, days to 50 %
flowering and days to maturity were recorded on plot
basis. For protein content, the nitrogen content in each
sample was estimated by Microkjeldahl method and
seed protein content of each sample was estimated
as per the procedure described by Sadasivam and
Manickam (1992). Standard statistical procedures
were used for the analysis of correlation coefficient
values (r) at genotypic and phenotypic levels using
the procedures detailed by Johnson et al. (1955) and
described by Singh and Choudhary (1985). Path
coefficient analysis was utilized to partition the
phenotypic and genotypic correlation coefficients into
direct and indirect effects of the yield contributing traits
on seed yield. The analysis was carried out as per the
procedures suggested by Wright (1921)  and Dewey
and Lu (1959).

RESULTS AND DISCUSSION
Correlation coefficient is a statistical measure

used to find out the degree and direction of

relationship between two or more variables. The
results on correlation analysis between seed yield,
yield components and seed protein content obtained
in the present study are presented in Table 1. A perusal
of these results revealed phenotypic and genotypic
correlations to be of similar direction and significance.
Further, positive and significant association of seed
yield per plant was hoted with yield component traits,
viz., plant height (rp=0.6852**, rg= 0.7174**),
number of clusters per plant (rp=0.8108**, rg=
0.8426**), number of pods per plant (rp=0.6594**,
rg= 0.6761**) and hundred seed weight (rp=0.284**,
rg= 0.3062**) both at phenotypic and genotypic
levels, respectively indicating the scope for
improvement of  seed yield through selection of these
traits. These results are in agreement with the reports
of Sridhar et al. (2020) for number of clusters per
plant, plant height and hundred seed weight and Teja
and  Lal (2021) for number of pods per plant. In
contrast, negative and significant correlation of seed
yield per plant was noticed with the  yield component
traits, pod length (rp= -0.3419**, rg= -0.3798**),
number of seeds per pod (rp= -0.3727**, rg=  -
0.4164**) and seed protein content (rp= -0.4029**,
rg= -0.4222**) both at phenotypic and genotypic
levels. These findings are in agreement with the reports
of Ranjeet et al. (2018) for pod length, and Tank
and Sharma (2019) for  seed protein content. The
occurrence of negative association between the traits
could be due to competition for a common causes
such as nutrient supply, indicating the need for
balanced selection simultaneous improvement of these
traits.

Significant positive correlations  were also
noticed for days to 50 % flowering with days to
maturity (Hadimaniet al., 2019), hundred seed weight
(Rajasekhar et al., 2017) and plant height (Teja and
Lal 2021); days to maturity with plant height (Reddy
et al., 2020) and hundred seed weight (Kyaw et al.,
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2017); plant height with number of clusters per plant
(Sushmitaraj et al., 2018), seed yield per plant
(Sridhar et al., 2020), number of pods per plant
(Mesfin, 2018) and hundred seed weight (Ragul et
al., 2018); number of clusters per plant with number
of pods per plant (Teja and  Lal 2021), hundred seed
weight (Ragul et al., 2018) and number of seeds per
pod with hundred seed weight (Rajasekhar et al.,
2017). These results revealed a scope for
simultaneous improvement of these traits. In contrast,
significant negative correlations were also noticed for
days to 50 % flowering with pod length days to
maturity with pod length  and number of seeds per
pod  plant height with pod length (Reddyet al., 2020),
number of seeds per pod (Reddy et al., 2020) and
seed protein content; number of clusters per plant with
pod length (Teja and Lal 2021), number of seeds per
pod and seed protein content; number of pods per
plant with pod length (Reddy et al., 2020) and seed
protein content; pod length with seed yield per plant
(Teja and Lal 2021); number of seeds per pod with
seed protein content (Lad et al., 2017) and seed yield
per plant (Hadimani et al., 2019); and seed protein
content with seed yield per plant (Tank and Sharma
2019), similar to the reports of earlier workers. These
results  revealed a need for balanced selection, for
simultaneous improvement of these traits.

Days to 50 per cent flowering recorded non-
significant association with number of pods per plant,
seed protein content and seed yield per plant both at
phenotypic and genotypic levels for number of pods
per plant; Lad et al. (2011) for seed protein content;
Tank and Sharma et al. (2019) for seed yield per
plant. Further, days to maturity recorded  non-
significant association with number of clusters per plant,
number of pods per plant, seed yield per plant and
seed protein content at phenotypic and genotypic
levels, respectively. Similar  results were reported  by
Teja and Lal (2021) for number of clusters per plant;

Reddy et al. (2020) for number of pods per plant;
Ranjeet et al. (2018) for seed yield per plant; and
Lad et al. (2011) for seed protein content. In addition,
non-significant associations were also observed
between number of pods per plant with hundred seed
weight; pod length with hundred seed weight and seed
protein content; and hundred seed weight with seed
protein content.

The path coefficient analysis of yield
components on seed yield per plant are presented in
Table 2 and Fig. 1 and 2. A perusal of these results
revealed a residual effect of 0.51(Phenotypic) and
0.446 (Genotypic) indicating that the characters
included in the present investigation accounted for only
49 per cent phenotypic and 55 per cent genotypic
variability observed for seed yield per plant  High and
positive direct effects were observed for number of
clusters per plant (Yadav and Gangwar, 2020),
number of pods per plant (Kiran and Lal 2021),
hundred seed weight (Baig et al., 2017) and plant
height (Partap et al., 2020) on seed yield per plant in
the present study, similar to the results of earlier
workers. These traits also recorded high positive and
significant correlation with seed yield per plant
indicating the effectiveness of direct selection for these
traits in improvement of seed yield per plant. However,
moderate to negligible or negative direct effects were
noticed for pod length (Ranjeet et al., 2018), days to
50% per cent flowering (Kiran and Lal 2021), days
to maturity (Partap et al., 2020), number of seeds
per pod (Jyothsna et al., 2016) and seed protein
content (Lad et al., 2011) indicating   the role of
indirect effects  as the cause of correlation.

Considering the nature and magnitude of
character associations and their direct and indirect
effects, it is inferred that, plant height, number of
clusters per plant, number of pods per plant and
hundred seed weight are useful in formaing a selection
criteria for  effecting improvement of seed yield per
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Fig 1. Phenotypic path diagram for seed yield per plant in blackgram

Fig 2. Genotypic path diagram for seed yield per plant in blackgram

DFF-Days to fifty percent flowering, DM-Days to maturity, PH-Plant height, NCPP-Number of clusters per
plant, NPPP-Number of pods per plant, PL-Pod length, NSPP-Number of seeds per pod, HSW-Hundred seed
weight, SPC-Seed protein content, SYPP-Seed yield per plant
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plant in blackgram and useful for the development of
high yielding genetypes of blackgram.
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