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]Correlation Coefficient and Path analysis of Pea (Pisum sativum L.)\

Abstract

[The present study was conducted during the rabi season of 2021-22 at Crop Cafeteria
farm of Shoolini University, Solan (H.P.). The experiment consisted of 245 genotypes of pea
with three check varieties viz., PB-89, PP and Arkel. The results findicated that seed

yield/plant (g) exhibited positive and high significant correlations with 100-seed weight (g),
biological yield/plant(g), harvest index (%) and number of pods/plant. Path analysis
identified biological yield per plant (g) and harvest index (%) as important direct components
for seed yield per plant. High yielding genotypes are- SHP 21, SHP73, JCR/JV-29, JCR/JV-
39, IC 107452, 6363/P-3342, IC-629738, P-2236, P-2380, SHP 19, SHP17, SHP 51,

Key words:Rabi, season,varieties,genotypes

Introduction

Comment [AM1]: The title should highlight the
main point of the paper. Currently, it is not
informative.

Comment [AM2]: The abstract should frame the
question(s) to be addressed and why they are
important, how you have solved the problems and
how the results can be placed in the wider context
of the field. The experimental details should be left
for the body of the paper (unless you are describing
a new technique). End your abstract with the
broader implications of the work.

Comment [AM3]: The objective of the study is
should be clearly defined.

Comment [AM4]: Methodoly applied to obtain
these results should be mentioned. It should not be
detailed.

What is the main result of the study? What are the
implications?

Comment [AM5]: it should be clearly reported in
result section.

Pisumsativum is a member of the family Fabaceae and the genus Pisum. It is the
fourth-most widely grown pulse crop in the world, with three types of farmed peas: dry peas,
green peas, and foraging peas. The most widely grown crop is dried pea, which was once
mostly used as animal feed but is now often consumed by humans. According to the Food
and Agriculture Organization, the Asia-Pacific region dominates the production of dried peas,
followed by Europe. China is the main producer of peas, followed by India and the United
States. In terms of both area and pea output, India is second in the globe. Globally, field pea
is grown on over 6.27 million hectares with 11.16 million tons production and productivity of
1779 kg/ha. In India, field pea covers 0.76 million hectares area with production of 0.84
million tons and the productivity of 1100 kg/ha. Uttar Pradesh has the highest production and
productivity of 0.38 million tons and 1495 kg/ha respectively and area of 0.3 million hectares
area. Himachal Pradesh is the fifth leading pea-producing state of India with total production
of 294.96 thousand metric ton. In Solan, pea production and productivity is 114200 (q) and
100 (q/ha) respectively with an area of 1142 (ha).

Peas are a nutrient-rich vegetable with high protein content, carbohydrates, vitamin A,
vitamin C, calcium, and phosphorus. They are low in fat and cholesterol. Peas have a high-
water content relative to their weight, with 90-96% water, which significantly impacts their
qualitative  traits. Peas have antibacterial, anti-diabetic, anti-fungal, anti-
hypercholesterolemia, antioxidant, and anti-cancerous characteristics. Domesticated
| Pisumsativum has morphological characteristics that vary greatly, particularly in terms of pod
quantity, pod form, pod length, seed number, pod maturity, and quality qualities. $uccessful
conservation, protection, and exploitation of pea genotype variability in breeding programs,
as well as the expansion of the genetic base of cultivated cultivars, depend on these traits.
Correlation studies offer the chance to examine the strength and direction of correlation of
one character with another. Path-coefficient analysis divides correlation into direct and
indirect effects of yield components on seed yield, which gives a clearer picture of character
association for creating an effective selection strategy. Understanding the correlations
between the features is crucial for the development of a breeding project. Path analysis has
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been researched in the majority of causal interactions since simple correlation analysis is
unable to promote complete information about the relationship between dependent variables
and predictor factors/Consequently, it is more beneficial to analyze the features that
contribute to yield to study correlation together with path coefficient analysis.\

Materials and methods «

The experiment was conducted to evaluate 248 germplasm lines of pea with three
popular check varieties viz., PB-89, PP and ARKEL. The experimental material was
experimental field was divided into 7 blocks of equal size. Thirty-seven entries includ'i'h'g”
checks were accommodated in each block. ]Each plot consisted of a single row of 5m length,

inter and intra—row spacing of 30 cm and 10 cm respectively. The crop was raised following
standard package of practices.

Observations Recorded:

Randomly, five plants from each plot were chosen to record observations on various
characters. For various statistical studies, averages of the data of randomly chosen plants
from each line in relation to various characters were considered. The following characters

were recorded:|

Quantitative traits:|

Plant height (cm)

Days to first flowering
Days to 50% flowering
Days to maturity

Days of pod initiation
Number of pods/plant
Number of seeds/pod
100-seed weight(g)
Biological yield/plant ()
10. Seed yield/plant(g)

11. Harvest index (%)
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The correlation coefficients were calculated following Pearson algorithm (1904).
Path coefficient was analyzed as per Dewey and Lu (1959). ]The assumption was made that
seed yield is a dependent variable (effect) that is both directly and indirectly affected by each
of the ten characteristics, the independent variable (causes), through other characters. \

Comment [AM9]: This section seems to indicate
why the study was undertaken. Consider updating
the introduction section around this problem
statement.

Also add in text citations.

Comment [AM10]: Consider clearly mentioning:

Why is this research beneficial to scientific
community?
What gap does the study intend to fill?

[ Formatted: Centered
[Comment [AM11]: Add references

Comment [AM12]: Are blocks being referred as
plots? It is not clear

Comment [AM13]: If this is part of materials
and methods section, consider changing fonts and
indent it so the reader can understand that it is part
of the methods.

Comment [AM14]: Indicating why these
characters/features were recorded would be
helpful. Even references from previous studies
would help readers.

Comment [AM15]: As previously mentioned,
organize the headings

Comment [AM16]: Just to be clear:

Correlation does not imply causation. This is a
fundamental principle to understand. Just because
two variables are correlated does not mean that
changes in one variable are causing changes in the
other. Correlation shows that they are related, but i
doesn't explain the cause-and-effect relationship.




Experimental-Results .-

Correlation Coefficients
I

The estimate of simple correlation coefficient among 11 characters under study are given in
table 1.

pod initiation. Positive significant correlations were observed with days to 50 per cent
flowering and days to maturity.

The days to pod initiation showed positive and highly significant correlations with
days to 50 per cent flowering. Positive significant correlations of days to pod initiation was
observed for days to maturity. Pod initiation showed negative significant correlations with
number of biological yield per plant per plant (g), 100-seed weight (g), seed yield per plant
(9).

The days to 50 per cent flowering showed positive and highly significant correlations
with days to maturity.

Days to maturity showed positive significant correlations with days to 50 per cent
flowering, days to first flower, days to pod initiation and showed negative significant
correlation with 100-seed weight and seed yield.

Pods/plant exhibited positive and highly significant associations with biological
yield/plant (g), 100-seed weight (g) and seed yield (g).

Biological yield/plant/plant (g) showed positive and significant correlations with seed
yield/plant (g), 100-seed weight (g), harvest index (%) and number of pods/plant and showed
negative significant correlations were found with days to pod initiation. Harvest index
showed positive and significant correlations with seed yield/plant, biological yield/plant
and100-seed weight (g).

Seedyield/plant exhibited positive and significant correlations with biological
yield/plant, harvest index, number of pods/plant and 100-seed weight and exhibited negative
significant associations of seed yield/plant with days to pod initiation.

100-seed weight (g) showed positive and highly significant correlations with seed
yield/plant (g), harvest index (%), biological yield/plant (g), number of pods/plant and
exhibited highly negative significant association with days of pod initiation and plant height

(cm).
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Table 1: Estimates of simple correlation coefficients between eleven
genotypes

characters in pea

Days
to
first
flowe
r

Days
of pod
initiati
on

Days to
50 per
cent

floweri

ng

Days
to
maturi

ty

Plant
height(
cm)

Numbe
r of
pods/pl
ant

Numbe
r of
seeds/p
od

Biologic
al
yield/pl
ant (g)

100-
seed
weight
(9

Harves
t index
(%)

Seed
yield(g
)

Days to
first
flower

1.000

0.742*

0.375*

0.323*

0.006

-0.019

0.008

-0.132

-0.120

-0.012

-0.116

Days of
pod
initiation

1.000

0.647*

0.591*

-0.030

-0.064

0.028

-0.164*

-0.145*

-0.008
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Days to
50
percent
flowerin
g

1.000

0.866*

-0.024

0.017

0.007

-0.131

-0.137

-0.085

-0.134

Days to
maturity

1.000

-0.051

0.026

0.019

-0.054

-0.054

-0.010

-0.049

Plant
height(c
m)

1.000

0.037

0.043

-0.132

-0.149*

-0.130

-0.147*

Number
of
pods/pla
nt

1.000

-0.144

0.194*

0.193*

0.104

0.195*

Number
of
seeds/po
d

1.000

-0.098

-0.104

-0.084

0.105

Biologica
|
yield/pla
nt (9)

1.000

0.977*

0.443*

0.975*

100-seed
weight
@

1.000

0.608*

0.997*

Harvest
index
(%)

1.000

0.629*

Seed
yield(g)

1.000




Path coefficient analysis
Estimates of direct and indirect effects of different traits on seed yield/plant in
path coefficient analysis using simple correlations are given in Table 2 and phenotypic path
diagram for seed yield in Figure 1.

According to the study, the highest positive and substantial direct effects on seed
yield/plant were exerted by biological yield/plant (0.76020) followed by harvest index
(0.21790) and 100-seed weight (0.12100). However, other characters having positive direct
effect on seed yield were number of seeds/pod (0.00130), days to maturity (0.0020), number
of pods/plant (0.00170). The negative direct effects on seed yield/plant were exerted by days
to pod initiation (-0.0009), days to 50% flowering (-0.0008), plant height (-0.0008).

100-seed weight (0.74270), harvest index (0.33670) and number of pods/plant
(0.14770) had an indirect significant correlation on yield/plant via biological yield/plant;
biological yield/plant (0.09650), 100-seed weight (0.13260) and number of pods/plant
(0.02270) had an indirect significant correlation on yield/plant via harvest index; days to pod
initiation (0.00120), days to first flower (0.00070) and days to 50 percent flowering (0.00180)
via days to maturity showed positive indirect effects on seed yield.

On the other hand, plant height (-0.01800), number of pods/plant (-0.01250) and days
to pod initiation (-0.01760) had an indirect correlation on yield/plant via 100-seed weight;
days to pod initiation (-0.0001), number of seed/pod (-0.0002) via humber of pods/plant; days
to first flower (-0.0007) and days to 50 per cent flowering (-0.0006) had an indirect
correlation on yield/plant via days to pod initiation. The estimates of indirect effects on the
path coefficient were low to be considered important. The residual factor effects (0.1989)

were recorded positive.

Table 2: Estimates of genotypic direct and indirect effects of 10 characters in pea
germplasm

Days to | Days to ?(;ays to Davs to Plant l(:lfumber l(;lfumber Biological 100Seed | Harvest L’Seed
Traits first pod S height yield/plant | weight index yield(
. TR percent maturity pods/plan | seeds/po o
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Days to
firs); 0.00100 -0.00070 | -0.00030 0.00070 0.00001 0.00001 0.00001 -0.10000 -0.01450 | -0.00250 | -0.116
flowering
Days to -
pod 0.00080 -0.00090 | -0.00050 0.00120 0.00001 -0.00010 0.00001 -0.12440 -0.01760 | -0.00170 e
initiation )
Days to 50
percent 0.00040 -0.00060 | -0.00080 0.00180 0.00001 0.00001 0.00001 -0.09940 -0.01650 | -0.01840 | -0.134
flowering
Days  to | 0.00030 -0.00050 | -0.00070 0.00200 0.00001 0.00001 0.00001 -0.04110 -0.00650 | -0.00220 | -0.049
maturity
Plant -
height 0.00001 0.00000 0.00001 -0.00010 | -0.00080 0.00010 0.00010 -0.10000 -0.01800 | -0.02830
g 0.147*
(cm) i
Number of | 0.00001 0.00010 0.00001 0.00010 0.00000 0.00170 -0.00020 0.14770 0.02340 | 0.02270 | 0.195*
pods/plant
Number of | 0.00001 0.00001 0.00001 0.00000 0.00000 -0.00020 0.00130 -0.07470 -0.01250 | -0.01830 | 0.105
seeds/pod
Biological
yield/plant -0.00010 0.00010 0.00010 -0.00010 0.00010 0.00030 -0.00010 0.76020 0.11820 | 0.09650 | 0.975*
@
109596‘(1 -0.00010 0.00010 0.00010 -0.00010 0.00010 0.00030 -0.00010 0.74270 0.12100 | 0.13260 | 0.997*
weight (g)
Harvest 0.00001 0.00001 0.00010 0.00000 0.00010 0.00020 -0.00010 0.33670 0.07360 | 0.21790 | 0.629*
index (%)
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Figure 1: Phenotypic path diagram for seed yield of pea germplasm

Correlation Coefficients

8050

Discussion

fThe importance of correlation coefficients in understanding the interactions between seed
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yield and its component traits. [The study calculated correlation coefficients among eleven {Comment [AM22]: The sentence is unclear. Is
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characteristics and found that grain yield/plant was positively and significantly correlated with the {

]number of primary branches/plant\, plant height, and number of pods/plant. Path analysis revealed
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that plant height had a high positive and direct effect on grain yield/plant. It was also found that

days to 50% flowering and pod length were directly affected grain yield/plant and had a positive
significant association. In earlier studies, it was found that the key traits for selection for pea yield
improvement were the number of leaves at the vegetative stage, number of leaves, days to first
flowering, plant height (cm) at flowering stage, number of seeds/pod, individual seed weight,
individual pod weight, pod coat weight, leaf area, and 100-seed weight (g). Similar traits were
identified as the most critical components determining pea seed yield in some earlier studies. The
high positive connection of seed production with these characteristics has already been
documented in peas.

Seed vyield/plant (g) is positively and highly significantly correlated with biological yield/plant
(9), harvest index (%), number of pods/plant, and 100-seed weight (g). However, it has a negative
significant association with days to pod initiation and plant height (cm), and a negative non-
significant correlation with days to first flower, days to 50% flowering, days to maturity, and
number of seeds/pod.

Biological yield/plant (g) is positively and highly significantly correlated with seed
yield/plant (g), 100-seed weight (g), harvest index (%), and number of pods/plant. However, it has
negative significant correlations with days to pod initiation and non-significant correlations with
days to first flower, days to 50% flowering, days to maturity, plant height (cm), and number of
seeds/pod.

The associations of biological yield/plant with the characters mentioned above seem logical
as these traits are responsible for increasing either vegetative phase contributing straw yield or
seed yield (g). Furthermore, plant height (cm) and pods/plant were strongly associated with each
other and these traits add towards higher biomass.

Plant height showed positive non-significant correlations with number of seeds/pod, number
of pods/plant, and days to first flowering. However, it had a negative significant correlation with
100-seed weight (g) and seed yield (g).

Number of pods/plant exhibited positive and highly significant associations with biological
yield/plant, 100-seed weight (g), and seed yield (g). It showed non-significant correlation with
days to 50% flowering, plant height (cm), harvest index (%), and days to maturity.

Harvest index showed positive and highly significant correlations with seed yield/plant,

biological yield/plant (g), and 100-seed weight (g). This concluded that seed yield/plant (g),



harvest index, biological yield/plant (g), and number of pods/plant all had positive and significant
associations with 100-seed weight.
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former focuses on cause and its relative relevance while the latter examines interdependence
while ignoring cause. Through assessing the direct and indirect contributions of numerous
characteristics to economic production, path analysis has grown into an effective and widely used
method for estimating the relative worth of various yield-contributing qualities in agricultural

plants.
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days to maturity, and 100-seed weight all contributed significantly to seed output/plant. These
characteristics have also been found in the literature as important direct factors to pea seed
yield/plant.

The direct contribution of days to pod initiation and days to 50% flowering had a negative

influence on seed output/plant. On the other hand, 100-seed weight (0.74270), harvest index
(0.33670), and number of pods/plant (0.14770) showed positive and significant association with
yield/plant via indirect effect of biological yield/plant; biological yield/plant (0.09650), 100-seed
weight (0.13260), and number of pods/plant (0.02270) via harvest index showed high order
positive indirect effect on seed yield/plant. Finally, days to pod initiation (0.00120), days to first
flower (0.00070), and days to 50 per cent flowering (0.00180) showed positive and significant
association with yield/plant via indirect effect of days to maturity.
The paragraph states that biological yield/plant, harvest index, days to maturity, plant height (cm),
and number of seeds/pod all have significant positive direct and indirect effects on seed yield. The
highest positive and significant direct effects on seed yield/plant were exerted by biological
yield/plant (0.76020) followed by harvest index (0.21790) and 100-seed weight (0.12100). On the
other hand, the negative and substantial direct effects on seed yield/plant were exerted by days to
pod initiation (-0.0009), days to 50% flowering (-0.0008), and plant height (-0.0008).

Plant height (-0.01800), number of pods/plant (-0.01250), and days to pod initiation (-
0.01760) showed negative indirect effects on seed yield/plant via 100-seed weight; days to pod

initiation (-0.0001) and number of seeds/pod (-0.0002) showed negative indirect effects on seed



yield/plant via number of pods/plant; days to first flower (-0.0007) and days to 50 per cent
flowering (-0.0006) showed negative indirect effects on seed yield/plant via days to pod initiation.

Path analysis indicated biological yield/plant (g), harvest index (%), days to maturity, plant
height (cm), and number of seeds/pod as essential direct yield-contributing characters, which
were also discovered to be beneficial indirect contributors. The most important indirect yield
components were biological yield/plant (g), harvest index (%), and plant height (cm). These
characteristics should be taken into account when establishing a selection strategy for generating
high-yielding pea varieties.

Since—€The characters like biological yield, harvest index, 100-seed weight, number of
seeds/pod, number of pods/plant and days to maturity showed high direct effects. Therefore, they
can be considered for direct selection for high seed yield in comparison to rest of the traits which

are useful in indirect selection towards yield.

Conclusion

The study evaluated 248 pea genotypes for different features during rabi (2021-22) using
Augmented Block Design. The experimental material comprised of 245 germplasm lines and
three check varieties viz., PB-89, PP and ARKEL. High seed yield was produced by IC 629710
followed by SHP 42 and P-3132]. For traits other than seed production, the most desired genotypes
were JRC/JV-37 for early flowering, early pod initiation and early maturity; P-3518 for higher
plant height (cm); IC 262829 for number of pods/plant; SHP 6 for maximum seeds in each pod;
EC-838190 for biological yield/plant (g); 1C-629710 for harvest index (%) and 1C-629710 for

yield/plant and seed yield/plant followed by (g), harvest index (%) and 100-seed weight (g). Seed
yield/plant (g) had negative significant correlations with days to plant height, days to first flower,
days to pod initiation, days to 50 percent flowering and days to maturity. Path analysis identified
harvest index (%) and biological yield/plant (g) as significant direct components for seed
yield/plant (g). The indirect effects of 100-seed weight (g), harvest index (%) and number of
pods/plant had a positive indirect effect on yield/plant via biological yield/plant. The traits were
recognized as significant direct and indirect components that should be taken into account when

formulating an efficient selection strategy for pea in order to create high yielding varieties.
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