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ABSTRACT

10.18805/LR-4732

Background: Blackgram despite of being a highly nutritious and short duration legume crop, it is not cultivated on large scales due to
many constraints. Considering this, the research was aimed to develop blackgram genotypes with wider adaptability, genetic variability
and high yielding potential by studying nature and magnitude of association among yield and related traits for effective production.

Methods: The present investigation was carried out at Experimental Farm of the Department of Genetics and Plant Breeding, College
of Agriculture, CSK HPKYV, Palampur (H.P.) to assess the character association and direct and indirect effects among yield and related
traits in 14 crosses and ten parents for 11 quantitative characters during Kharif 2018 and 2019 in randomized complete block design

with three replications.

Result: Correlation studies highlighted that seed yield per plant had significant and positive association with pods per plant, biological
yield per plant, pod length, plant height and 100 seed-weight at genotypic and phenotypic levels in both generations. Study of path
analysis revealed that biological yield per plant and pods per plant exhibited maximum positive direct and indirect effects to the total
association between yield and other component traits in both the generations. These traits could be suggested as best selection
indices on priority basis which would be commendable to improve the performance of genotypes during breeding programme.

Key words: Blackgram, Correlation, Genotypes, Path analysis, Seed yield, Traits.

INTRODUCTION

Blackgram [Vigna mungo (L.) Hepper], is a self-pollinated
short-duration Kharif legume crop with 2n=22, belongs to
the Fabaceae family. Its ancestor is believed to be as V.
mungo var. silverstris with primary and secondary centre of
origin in India and Central Asia respectively (Bhareti et al.
2011). It ranks fourth among pulses in terms of production
and acerage and is a significant component of people’s
dietary requirements, containing seed protein (25-28%),
carbohydrates (62-65%), fibre (3.5-4.5%), ash (4.5-5.5%),
and oil (0.5-1.5%), as well as amino acids, vitamins and
minerals. In India, it is grown in an area of about 4.49 million
hectare with production and productivity of approx. 2.93
million tonnes and 500 kg per hectare annually (Anonymous
2019). Besides that, the crop’s yield potential has been low
and stable over time due to the crop’s narrow genetic base,
poor ideotype, non-availability of high yielding varieties,
cultivation in harsh and marginal lands with poor
management practices, and vulnerability to various biotic
and abiotic stresses. The breeder’'s efforts are mostly
focused on using selection in the segregating generation to
generate better producing genotypes. In this case, selecting
diverse parents with a wider genetic variability and high
yielding potential will achieve the goal of improving
quantitative characteristics such as yield. Since yield is a
polygenically inherited trait with a complicated nature that
is determined by several component features, direct
selection is not possible to develop superior genotypes. As
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a result, significant biometrical tools like correlation
coefficient, giving information about relationship between
yield and its component traits is critical as it provides a
measure of how much various characters are correlated and
also aids in the elimination of traits that are of little or no
use during the selection process. On the other hand, path
coefficient analysis is simply a standardized partial
regression coefficient that emphasizes the nature and
magnitude of direct and indirect effects of one variable on
another and allows the separation of correlation coefficient
into unidirectional and alternate pathways for better
interpretation of cause and effect relationship (Dewey and
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Lu, 1959) for choosing genotypes with favorable character
combinations. With the foregoing in mind, the current study
was done to determine the character association and direct
and indirect effects in F, and F,generations of urdbean.

MATERIALS AND METHODS

The present experimental material used nine genotypes to
create 14 distinct urdbean crosses using the line x tester
design (Table 1). During Kharif 2018 and 2019, the 14
crosses, along with their parents, were grown at the
Experimental Farm, Department of Genetics and Plant
Breeding, College of Agriculture, CSK HPKYV, Palampur, to
produce F, and F,generations. The experiment was set up
in three replications using randomized block design (RBD),
with three rows of 2 m length in the F, generation and ten
progeny rows in F_ generation along with inter and intra-
row spacing of 30 x 10cm respectively. 20 plants in F,
whereas ten plants in F, generation were randomly selected
from parents and crosses to record data for 11 morphological
and yield traits including days to 50% flowering and days to
75% maturity (plot basis), plant height, branches per plant,
pods per plant, pod length, seeds per pod, biological yield
per plant, seed yield, harvest index, 100-seed weight
(individual plant basis). Data observed for correlation
coefficient values (r) were calculated at genotypic and
phenotypic levels using the formula proposed by Al- Jibouri
et al. (1958) and path analysis was performed following the
procedure of Dewey and Lu (1959) using OP-STAT software.

RESULTS AND DISCUSSION

In the present study, days to 50% flowering showed
significant and positive correlation with days to 75% maturity
both at phenotypic and genotypic levels, while it had

Table 1: Source of genotypes and parents used in the study.

significant negative association with 100-seed weight in F,
generation and in F, generation (Table 2) it reported non-
significant correlation with all the traits, thus having no effect
on seed yield.

Days to 75% maturity in F, population showed significant
positive correlation with branches per plant, seeds per pod
and negative association with plant height, pods per plant,
pod length and biological yield per plant whereas this trait
showed significant positive association with branches per
plant, pods per plant, seeds per pod, biological yield per
plant and 100- seed weight whereas significant negative
relation with plant height in F, population.

For F, generation, plant height revealed significant and
positive correlation with pods per plant, pod length and
biological yield per plant while showed negative association
with branches per plant (genotypically:G) and seeds per pod
whereas for F, generation showed significant and positive
association with branches per plant, pods per plant, pod
length, seeds per pod, biological yield per plant and 100-
seed weight while showed significant negative association
with harvest index.

Branches per plant were found to have positive and
significant association in F, generation with seeds per pod.
It's negatively correlated with pods per plant, pod length
and biological yield per plant. For F, generation, branches
per plant was found positively and significantly associated
with pods per plant, pod length, seeds per pod, biological
yield per plant, 100 seed weight (G) and harvest index (G).

There was significant and positive association of pods
per plant with pod length and biological yield per plant and
was negatively correlated with seeds per pod in F,
population, while pods per plant had significant and positive
correlation with pod length, seeds per pod, biological yield

Genotypes

Source

(Lines)

I1C-281980, 1C-281982, 1C-281993, IC-436852,
IC-398973, 1C-413306, 1C-413304

(Testers)

HPBU-111*

Him Mash-1*
(Check)
Palampur-93

Crosses evaluated in present study
IC-281980 x HPBU-111
IC-281982 x HPBU-111
IC-281993 x HPBU-111
IC-436852 x HPBU-111
IC-398973 x HPBU-111
IC-413306 x HPBU-111
IC-413304 x HPBU-111

Indigenous collection from IIPR, Kanpur

Pure line selection from local material of
Himachal Pradesh by CSK HPKYV, Palampur
Advanced line selection from DPU-91-5 x Mash-338

Pure line selection from local material of
Himachal Pradesh by CSK HPKYV, Palampur

1C-281980 x Him Mash-1
I1C-281982 x Him Mash-1
1C-281993 x Him Mash-1
IC-436852 x Him Mash-1
IC-398973 x Him Mash-1
IC-413306 x Him Mash-1
IC-413304 x Him Mash-1

(* Parents also used as checks).

2 Legume Research- An International Journal



Correlation and Path Analysis Studies for Various Yield and Component Traits in the Segregating Generations of Blackgram...

+x08€°0 )
*x89€°0 d €4
+x60€°0 )
x052°0 d £ (B) wbrem paas-00T
G20 +«78¢'0- 9 =
+8G2°0 *9¥2'0- d €4
*x68€°0 «»ETE0 O
x+E6E°0 «6G2°0 d £ (%) xapur ysanseH
xG29°0 14240 V.70 9
1290 «»VTV'0 *x6917°0- d €4
*x6¢L°0 ¢S0°0 xL6¢2°0- 9
x%G2L°0 LE00 «162°0" d 24 (6) wueid sad paIA [eolfojolg
«»GT19°0 «»VEE0 G90°0- 9790 9
*x82G9°0 «»IVE€0 750°0- *xClS°0 d €4
*x6¢L°0- 610 T0T°0 *xEE8'0- 9
«»x1G7°0- L20°0 G90°0 *x,CG°0- d cd pod Jad spsss
*xG59°0 *xC6E°0 +162°0- *xG9.°0 «»1€L0 9
*xC€9°0 «»x0V€'0 +€8¢2'0- PTYAZN] 1290 d €4
+x007°0 €90°0- ¢/LT0 «»V.E0 +x0GG9°0- 9
«»xGE€E0 600°0 6ET0 *xL2E°0 *x6EE0- d cd (wo) wbus| pod
+x9€6°0 «»VTE0 FYASTALV] +x809°0 *x¢059°0 «»x975°0 9
*xG¢6°0 xG82°0 xCSC°0 +x009°0 V.70 *x6¢59°0 d €4
*x/98°0 ¢IT’0 89T°0 *x6GL°0 +x968°0- *x679°0 9
«xG78°0 9¢T'0 T.T°0 «»IVL°0 *xLLV7'0- 250 d ¢4 weid Jsad spod
«8TL°0 xG€C'0 FYASTALV] +x0SG7°0 +xG09°0 +x0€G°0 «x0€L°0 9
*xC€9°0 €10 1€2°0 «»107°0 +xG059°0 V870 *x/59°0 d €4
*x799°0- LLT0- T790°0 «xTLL0- *x88L°0 *x69€°0- *xG79°0- 9
«xGT1G°0- 1600~ ¢L0°0 *x€G9°0- xxCLlV'0 xL62°0- «xEEG'0- d ¢4 weid Jad ssyoueig
+x80G9°0 «»xGE€E0 x9.¢2'0- «1G9°0 *x/SE°0 «1¢L°0 «x€09°0 «CT1€0 9
*x667°0 «70€°0 x6G¢2°0- 1750 «x8€E0 ¥x969°0 G870 x,82°0 d €4
V€0 90°'0- 60°0- «»IVE€0 *«xV,.'0- *x769°0 +x809°0 x79¢'0- 9
V€0 800°0- 80°0- «»x0V€'0 *x881°0- «»T1T9°0 1690 cco- d cd (wo) by ueld
x€82°0 x€92°0 €ET0 PYAzAl] *x89€°0 S0°0- x8.2°0 «»x6EV'0 *xCT1€0- 9
xC82°0 +*G¥2°0 €10 «I¥Z'0 «»8V€°0 61700~ xG.2°0 *x96€°0 +00€°0- d €4
G520 8€T'0- 950°0 «»EVE0- *«x9GG°0 *x192°0- *x8617°0- «8T€0 «x9TL°0- 9
+8¥¢2'0- T0T°0- 1S0°0 «»IVE0- «x9€E0 *x€99°0- *«x8L1°0- x€92°0 *x869°0- d ¢4 Aunrew 9g, 01 skeq
90°'0- 960°0 ¥Z1'0- 80T°0 €¢C0- G90°0 670°0 12¢0°0- 210 T0T°0- 9
8G0°0- ¢80°0 c1'0- S0T°0 96T°0- 900 670°0 €10°0- 9¢T'0 160°0- d €4
9€0°0- +x0G€°0- 6.T°0- [4AN0] 9¢¢'0- 890°0 €110 6vT°0 6ZT°0 +882°0 9
1v0°0- x92'0- S.T°0- LTT°0 v1°0- 990°0 S0T'0 8TT0 [4AN0] x,82°0 d cd Buusmoly 905 01 sheq
(B) (B) (%) (6) wed pod (wo) ued ed (wo) Aunrew
ed Jad ybram Xapul Jad ppIk Jad yibus) Jad Jad 1ybiay %G/ suonEIoUES swei]
ploIA paas paas-00T  1SaAleH [eaibojoig spass pod spod sayouelg jue|d 01 sheq

(TO'05dxxG0°05d) Wwelubyoe|q ul suoiesauab ylog ul syell snouea Joj [9As) didAousb pue didAlouayd 1e sjusidleod uoneeliod Jo sarewnsy :Z ajqel



Correlation and Path Analysis Studies for Various Yield and Component Traits in the Segregating Generations of Blackgram...

per plant, 100- seed weight and harvest index in F,
population.

In F, generation, positive and significant correlation was
observed in pod length with biological yield per plant and
negatively associated with seeds per pod. In F, generation,
pod length showed positive and significant correlation with

seeds per pod, biological yield and 100-seed weight. It
showed negative association with harvest index.

Seeds per pod was negatively associated with biological
yield per plant in F,generation, but this trait in F, generation
revealed significant and positive association with biological
yield per plant and 100- seed weight.
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Fig 1: Stimates of direct and indirect effects at phenotypic levels for different traits in blackgram (F, generation)
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Fig 2: stimates of direct and indirect effects at genotypic levels for different traits in blackgram (F, generation).
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Biological yield per plant was significantly and
negatively correlated with harvest index in F, population.
Similarly, this trait was negatively correlated with harvest
index but significantly and positively associated with 100-
seed weight in F, population.

Harvest index was significantly and positively
associated in F, population with 100- seed weight whereas
significantly negatively correlated with 100-seedweight in
F, generation.

The significant and positive association of seed yield
per plant in F, generation was reported with pods per plant
following biological yield per plant, pod length, harvest index,
plant height and100-seed weight. On the other hand, seed
yield per plant was found to be significantly and positively
associated with all traits, except days to 50% flowering
(Gomathi et al., 2021). Sathees et al. (2019) and Vadivel et al.
(2019) noticed significant correlation with pods per plant,
100-seed weight and pod length, and Mathivathana et al.
(2015); Singh et al. (2016) and Chowdhury et al. (2020)
with plant height, branches per plant, pods per plant, seeds
per pod and 100- seed weight; Saran et al. (2020) reported
for number of pods per plant, pod length, biological yield
per plant and harvest index; Joshna et al. (2021) for
branches per plant, pods per plant, seeds per pod and
harvest index in urdbean.

However, in F, generation, yield was negatively
correlated with seeds per pod, branches per plant and days
to 75% maturity. But in F_ generation, there was no negative
association observed for seed yield with other related traits.

Direct effects of different traits on seed yield

In path analysis, the direct positive effects were recorded
highest for biological yield per plant following harvest index,
pods per plant, days to 75% maturity, number of branches
per plant and 100- seed weight at both phenotypic and
genotypic levels for F, generation, whereas in F, generation
(Table 3 and Fig 1,2,3 and 4), the highest direct positive
values were revealed for biological yield per plant followed
by harvest index, pods per plant, pod length, 100-seed
weight and plant height. Results are in conformity with Tambe
et al. (2018) for harvest index, biological yield, plant height,
days to 50% flowering and pods per plant and Chowdhury
et al. (2020) for pods per plant, 100-seed weight, branches
per plant and plant height in blackgram.

The highest direct negative effects at phenotypic level were
revealed by seeds per pod and days to 50% flowering in both
generations implying low association among these characters
and selection based upon these traits would be ineffective.

Indirect effects of different traits on seed yield

The positive indirect effect via biological yield was the main
contributor to the correlation between plant height and seed
yield, pod length and seed yield and pods per plant and
seed yield, at both the levels followed by pods per plant in
both generations, except for correlation between seeds per
pod and seed yield and days to 75% maturity and seed yield
in F, generation only.

The positive indirect effect via pods per plant was main
contributor to correlation between biological yield &seed
yield and harvest index and seed yield at both the levels in
F,and F,generations, except for correlation among branches
per plant and seed yield in F, generation only.

The positive indirect effect via harvest index in F, and
biological yield in F,were the main contributors to the
correlation between 100-seed weight and seed vyield per
plant at both the levels followed by pods per plant.

Thus, the low magnitude of unexplained variation
(residual effect) at phenotypic and genotypic levels in F, (P:
0.04135; G: 0.02842) and F, generation (P: 0.03498; G:
0.02540) for seed yield indicated that the 11 traits included
in the present investigation accounted for the greater part
of the variation present in the dependent variable.

CONCLUSION

Generally, the genotypic correlations were found higher than
the phenotypic correlations revealing strong inherent
association among the various traits. Seed yield per plant
showed positive and significant association with pods per
plant, biological yield, pod length, plant height and 100-seed
weight in both generations, reflecting that the effective
selection on the basis of these traits can lead to higher yield.
Furthermore, the most favorable associations appeared in
the advanced segregating generation rather than the early
segregating generation.

Path analysis determined that biological yield per plant
and pods per plant had the greatest positive direct and
indirect effects on the total association between yield and
other component traits in both generations, implying that
they are the best selection indices for achieving improved
genotype performance. Also harvest index, seeds per pod,
pod length and 100-seed weight had contributed to some
extent and can be helpful in improvement through selection
in urdbean.
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