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The investigations on Character association and path analysis studies in
vegetable soybean (Glycine max L.) revealed that green pod yield per plant
was significantly and positively correlated with number of pods per plant,
number of harvests, vitamin C content and calcium content at genotypic
and phenotypic correlation levels. Hence direct selection for these traits
will lead to the selection of high yielding genotypes of vegetable soybean.
Path analysis of data revealed that number of pods per plant showed highest
direct positive effect on green pod yield per plant followed by pod weight,
days to first harvest and pod length. Plant height, days to vegetable
maturity and pod width had direct negative effect on green pod yield per
plant at genotypic and phenotypic levels.

Introduction

Vegetable soybean Glycine max (L.) Merrill is
characterized by their large seed size, pleasing
aroma, sweet taste, bright green colour, light
hilum and soft texture with better digestibility
compared to grain soybean. When freshly
harvested (tender green pods at 80% maturity
stage) it serves as a good vegetable like green
peas, lima beans or hyacinth beans. It has
great potential to enhance the nutritional value
of human diet because of its high dietary fibre
content, health promoting phyto-chemicals,
proteins, unsaturated fats, phosphorus,
thiamine and riboflavin(Carson et al., 2012;

Ponnusha et al., 2011). Among the
quantitative characters, yield is a complex
character and is dependent on vyield
components. Therefore, the knowledge on
correlation between yield and its contributing
characters are essential to formulate guidelines
for selection of desirable types. Partitioning of
total correlation into direct and indirect effect
by path coefficient analysis helps in making
the selection more effective. Keeping this in
view, the present investigation was carried out
in the Department of Vegetable Science,
College of Horticulture, Vellanikkarato study
the correlation between vyield and its
component characters and to partition total
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correlation into direct and indirect effect in 28
genotypes of vegetable soybean (Table 1).

Materials and Methods

The experiment was laid out with 28
genotypes in randomized block design with
three replications during October-December,
2017 at spacing of 45 cm x 45 cm. There were
twenty plants per plot per genotype. The
cultural practises were followed as per the
Package of Practises Recommendations
(2016) of Kerala Agricultural University.

Five plants were selected at random from each
plot to record observations on plant height,
days to 50% flowering, days to first harvest,
days to vegetable maturity, pod length, pod
width, pod yield per plant, number of pods per
plant, pod weight, number of harvests and
quality parameters viz. starch, carbohydrate,
protein, crude fibre, vitamin C, polyphenols,
phosphorous, calcium and iron and the
average was calculated for further statistical
analysis.

Results and Discussion
Character association

Character association analysis gives an idea
about relationship among the various
characters and determines the component
characters based on which selection for
genetic improvement in pod yield can be done.
The yield components may be independent or
interlinkedin  their  nature.  Correlation

coefficient (Table 2 and 3) is used to find out
the degree and direction of relationship
between two or more characters.

In this experiment green pod yield per plant is
highly significant and positively correlated
with number of pods per plant (rG = 0.2612),
vitamin C (rG = 0.249) and calcium content
(rG = 0.27125) and number of harvest (rG =
0.256). It was also positively but non
significantly correlated with plant height
(0.1433), days to 50% flowering (0.1539),
days to first harvest (0.1642), pod width
(0.0951), pod weight (0.2065), crude fibre
(0.1741) and polyphenol content (0.147).
Positive and significant correlation was found
for days to 50% flowering with days to first
harvest (rG = 0.952), days to vegetable
maturity (rG = 0.2838) and phosphorous (rG =
0.342) but it was significant and negatively
correlated with number of harvests (rG = -
0.493), starch content (rG = -0.746),
carbohydrate content (rG = -0.658) and
polyphenol content (rG = -0.2533).

Plant height had positive and significant
association with number of pods per plant (rG
= 0.313) and pod weight (rG = 0.429).
Positive and significant correlation was found
for days to 50% flowering with days to first
harvest (rG = 0.952), days to vegetable
maturity (rG = 0.2838) and phosphorous (rG =
0.342) but it was significant and negatively
correlated with number of harvests (rG = -
0.493), starch content (rG = -0.746),
carbohydrate content (rG = -0.658) and
polyphenol content (rG = -0.2533).

Table.1 List of the genotypes used in the experiment

Genotypes

Source

GM-1, GM-2, GM-3, GM-4, GM-5, GM-6, GM-7, GM-8,

GM-9, GM-10, GM-11, GM-12, GM-13, GM-14, GM-15,

IIHR, Bengaluru

GM-16, GM-17, GM-18, GM-19, GM-20, GM-21, GM-
22, GM-23, GM-24, GM-25, GM-26, GM-27, GM-28
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Table.2 Phenotypic correlation coefficients among morphological and quality parameters in vegetable soybean

| | | |
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4] -0086 | 0283* |0305** | 1+ | . | | | |

| | | | | | | |
042%% | 0160 | 0103 | - |0502x* | 1%
0.217*
7/ 0279* 0061 0004 0185 -0077 -0100 | 1
0413** | 0073 | 0028 | - | -0120 | 0024 |0.729%% | 1%
0.34%*
9 | -045%* 0037 -0.253* - e |

0220 | 0188 | -0182 | 0076 |0287** 1> | | | | | | | |

Rl

12| 0194 | 0013 | 0171 | 0.107 | -0.36** | -0.199 | -0034 | 0062 | 0012 | 0083 | 0250% 1% | | | | |

-0.156 | -0.071 | -0.138 | -0.097 | 0.065 | 0.077 0.127 0.174 0.144 0.286 0179 [ 0446 | 1= | [ | | | |
| | | | | | | |
16 | -0.43** | 0.138 0.052 | 0.030 | 0.077 0.358 | 0.224* | 0.242* | -0.040 | 0.058 | 0.172 = 0.267* | 0.488** | - 1%
0.095 0.173
18 | -0.055 | -0.233* | -0.257* - 0.064 0.117 | 0.317** | 0.294** | -0.068 | 0.368** | 0.200 = 0.406** | 0.454** | 0.088 | 0.429** = 1%*
0.37** 0.109 0.239*

*Significant at 5%
1. Plant height

**Significant at 1%

6. Pod width

11. Carbohydrate 16. Calcium

|
3. Days to first harvest 8. Pod weight 13. Crude fibre 18. Polyphenols
|

5. Pod length 10. Starch 15. Iron
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Table.3 Genotypic correlation coefficients among morphological and quality parameters in vegetable soybean
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-0.43** | 0.14410 | 0.0578 | 0.03904 | 0.0773 | 0.3608** | 0.2551* | 0.2472* | -0.0485 | 0.0635 0.1734 | -0.0960 | 0.2684* | 0.499** 1** ---
0.17443
18 | -0.0547 | -0.2533* | -0.28** | -0.40** | 0.6434 0.1180 | 0.3704** | 0.30747* | -0.0793 0.388** | 0.20198 = 0.410** | 0.467** | 0.0897 | 0.433** = 1**
0.11098 0.2409*

*Significant at 5% **Significant at 1%
1. Plant height 6. Pod width

| |
3. Days to first harvest 8. Pod weight 13. Crude fibre 18. Polyphenols

11. Carbohydrate 16. Calcium

5. Pod length 10. Starch 15. Iron
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Table.4 Path coefficient analysis for pod yield and its components in vegetable soybean

Plant = Days to 50 Days to Days to Pod length Pod Number of Pod rG
height | %flowering first vegetable width pods per weight
harvest maturity plant

Days to 50% 0.0013 0.0387 0.1788 -0.0041 -0.0151 0.0399 0.10042 -0.2175 | 0.157
flowering

Days to 0.0107 0.0110 0.0660 | -0.0144 | -O 0236 00532 | -0.4250 | 0.0486 | -0.109 |
vegetable
maturi

Pod weight 0.0344 -0.0191 -0.0879 -0.0016 0.0187 -0.0084 -0.6763 0.4408 | 0.206
Diagonal indicates direct effect *Significant at 5% **Significant at 1% rG- Genotypic correlation with pod yield per plant  Residual = 0.269
1. Plant height 6. Pod width

|
3. Days to first harvest 8. Pod weight !
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Kumar et al., (2004); Mallik et al., (2007);
Bello et al., (2012); Li et al., (2013); Kumar
et al, (2015); Ramya and Mummigatti
(2015), Basavaraja et al., (2005), Sciarappa et
al., (2007) and Poornima et al., (2014) also
reported similar results in vegetable soybean.
Protein content was negatively and
significantly correlated with pod length, crude
fibre and carbohydrate content. Similar results
were observed by Sharma et al., (2014),
Salmani et al.,, (2012) and Sharma et al.,
(2013) in vegetable soybean and Sharma et
al., (2016).

Path analysis

Path coefficient analysis (Table 4) is an
important tool for partitioning the correlation
coefficients to direct and indirect effects of
independent variables on a dependent
variable. When more variables are included in
correlation studies, the indirect association
becomes more complex. Under such
circumstances, path coefficient analysis
provides an effective means of a critical
examination of specific forces action to
produce a given correlated and measure the
relative importance of each factor. Positive
direct effect on pod yield per plant was shown
by plant height (0.20), days to first harvest
(3.04), number of pods per plant (1.391), pod
weight (1.42), number of harvests (0.39), iron
content (0.54), calcium content (0.24),
phosphorous content (0.16).The characters
which showed negative direct effect on pod
yield per plant were days to 50% flowering (-
2.10),days to vegetable maturity(-0.57), pod
length (-0.147), pod width (-0.397), starch
content (-0.327), carbohydrate content (-
0.58), protein content (-0.108), crude fibre
content (-0.148), vitamin C (-0.31) and
polyphenol content (-0.75).Similar
observations were earlier reported by Joshi
and Mehra (1984), Roy et al., (2006);
Bhushan et al., (2007); Mallik et al., (2007) in
soybean; Golani et al., (2007); Mishra et al.,

(2009) in French bean; Patil et al., (2011);
Singh et al., (2011); Bello et al., (2012); Pal
and Singh (2012);Mehra and Singh (2012);Li
etal., (2013).

It is concluded that green pod vyield per plant
was positively and significantly correlated
with number of pods per plant, number of
harvests, vitamin C and calcium content.
Days to first harvest showed high direct
positive effect on green pod yield per plant
followed by pod weight, number of pods per
plant, number of harvests and plant height.
Therefore these characters should be
considered in selection criteria for increasing
green pod yield per plant.
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