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Abstract 

Ten accessions of winged bean (Psohocarpus tetragonolobus L. DC) were collected from National Bureau of Plant 

Genetic Resource (NBPGR), New-Delhi for carrying out Ph.D., programme of the first author in the Department of Botany, 

Burdwan University. These accessions were grown at the Crop Research Farm (CRF) under this department following 

Randomized Block Design (RBD) in four replications in the month of May, 2011. Uniform, agronomical measures were 

provided for its proper growth and development. Various metrical characters viz. (i) plant height (cm),(ii) branches per plant( 

no.), (iii) days to initiation of flower bud (d), (iv) appearance of first green pod (d), (v)  fruits per plant (at 50% flowering 

stage ) (no.), (vi) pod per plant (no.) [pre-harvesting period ], (vii) weight of 100 grains (g), (viii) seed weight per plant (g) 

and (ix) yield per plant were observed and recorded properly till harvesting. In addition a few biochemical parameters viz. (i) 

soluble carbohydrate, (ii) insoluble carbohydrate, (iii) protein, (iv) chlorophyll content, (v) DNA contents and (vi) RNA 

contents were also measured for assessing variations of biochemical components of the genotypes. Normally, the legume 

crop like winged bean does not survive during rainy season. If so, abundance of pathogenic attack are noticed in the standing 

crop. But, it could survive easily by agronomic management in the rainy season without showing any paste and diseases. The 

analyses of co-variances like δgi gj, δpipj and δeiej have been calculated following Singh and Chaudhary (1984). The aims 

and objects of this experimentation were to study the productivity, adaptability and the variations of biochemical 

components prevailing this environment to aware its co-heritability in this location. 
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Introduction  

  Psophocarpus tetragonolobus (L) DC. commonly 

known as winged bean or Goa bean has been introduced 

from Mexico/ Africa in tropical and subtropical areas in 

India. This multipurpose legume crop is a valuable source 

of protein, carbohydrate, and minerals (Chandel et al., 

1979). Nutritionally the seeds closely resemble with 

soybean and have the advantage that those possess a 

pleasant sweet flavour in contrast to the bitter beany 

flavour of soybeans (Creny et al., 1977). In the present 

days, usage and demand of soybean prepared food have 

been raised upto such an extent throughout the world that 

agriculturists are thinking about some alternative 

complementary substitutes for soybean. Winged bean can 

be profitably used as a source of edible oil. The exceptional 

ability of this legume to fix atmospheric nitrogen should 
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not be overlooked. Winged bean plant is moderately 

tolerant to high temperature and requires a well distributed 

mean annual rainfall of 150 to 250 cm or more. The plant 

cannot tolerate stagnant water in its base zone or in saline 

soil. There are a lot of considerable amount of genotypes 

under NBPGR at present. 

Materials and Methods      

Ten accessions of winged bean (Psophocarpus 

tetragonolobus L. DC.) were collected from National 

Bureau of Plant Genetic Resource (NBPGR), New Delhi. 

Seeds of all the accessions were sown before rainy season 

at the Crop Research Farm under the Department of 

Botany, The University of Burdwan, West Bengal, India in 

2011 following Randomized Block Design (RBD) layout 

having four replications. Uniform agronomic measures 

were provided for its proper growth and development. 

Various metrical characters like (i) plant height (cm),(ii) 

branches per plant( no.), (iii) days to initiation of flower 

bud (d), (iv) appearance of first green pod (d), (v)  fruits 

per plant (at 50% flowering stage ) (no.), (vi) pod per plant 

(pre-harvesting period ) (no.), (vii) weight of 100 grains 

(g), (viii) seed weight per plant (g) and (ix) yield per plant 

(g) were studied. Data were recorded on five randomly 

selected plants from each replication. The data of nine 

agronomical characters have been exhibited in tabulated 

form. These were analysed for finding out the values of co-

variances viz. δ gi gj, δ pi pj and δ ei ej (Table 1 and Table 2) 

following Singh and Chaudhary (1985). Different 

biochemical parameters like carbohydrate-soluble and 

insoluble, protein, chlorophyll content, DNA and RNA 

contents were measured from the green mature leaves (Mc 

Cready et al., 1950; Lowry et al., 1957).  

Results: The  ANCOVA tables have been exhibited in this 

context in the following tables (1 and 2) where seven 

metrical traits were considered for their significance viz. (i) 

plant height (cm), (ii) leaves plant-1  (no.), (iii) branches 

plant-1 (no.), (iv) days to initiation flower buds (d), (v) 

appearance of 1st green pod (d), (vi) length of pod (cm) and 

(vii) seed weight plant-1 (g). 

Character No. Metrical  traits 

1 Plant height (cm) 

2 Leaves plant-1  (no.) 

3 Branches plant-1 (no.) 

4 Days to initiation flower buds (d) 

5 Appearance of 1st green pod (d) 

6 Length of pod (cm) 

7 Seed weight plant-1 (g) 

Discussion  

In Table 1, it has been exhibited that in all the cases 

genotypic value of variance were greater than replication 

value of variance ratio. It is evident that all the genotypes 

were fit for this location in that season prevailing the agro 

climatic conditions over the location. In few cases the 

mean sum product towards error were found to be negative 

value. In the table of co-variances (Table 2) all the values 

of co-variances were upto the mark i.e. within limit of 

1.00. The value of co-heritability should be < 1.00 as per 

general norms of model of co-variances (Singh and 

Chaudhary, 1985). These values may be calculated for 

finding out the values of details correlations amongst all 

genotypes each other. All  the traits which might be due to 

the interaction of the genotypes with the environment to 

some degree or other environmental factors influencing the 

expression of these characters (Muthukrishnan et al., 1981) 

Close correspondence between PCV and GCV for the 

characters implied their relative resistance to prevailing 

environmental variations (Mohammadali et al., 2004; 

Mohammadali et al., 2005). In the biochemical parameters 

(Table 3), it has been found that more nutritive component 

of protein and RNA. In all the cases RNA was greater than 

of   DNA  content  which  indicates the  more free radical  
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Fig. 1 (a-f). Few field photographs 
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Table 1. Combined ANCOVA of the studied agrometric characters Psophocarpus tetragonolobus L. DC 

Character  Source of variation df SP MP F 

1x2 Replication  

Variety  

Error  

3 

9 

27 

-5.458 

41.67 

0.74 

-1.819 

4.63 

0.027 

67.370** 

171.481** 

1x3 Replication  

Variety  

Error 

3 

9 

27 

-1.034 

-13.184 

-0.31 

-0.344 

-1.464 

-0.011 

31.272** 

133.090** 

1x4 Replication  

Variety  

Error 

3 

9 

27 

6.432 

722.16 

-16.632 

2.144 

80.24 

-0.616 

3.480 

130.259** 

1x5 Replication  

Variety  

Error 

3 

9 

27 

1.12 

205.30 

2.84 

0.373 

22.811 

0.105 

3.555 

217.24** 

1x6 Replication  

Variety  

Error 

3 

9 

27 

2.50 

60.94 

2.93 

0.833 

6.77 

0.108 

7.712 

62.685** 

1x7 Replication  

Variety  

Error 

3 

9 

27 

6.898 

13650.469 

-0.692 

2.299 

1516.718 

-0.025 

89.820** 

59246.82** 

Table 2. Components of co-variances of seven metrical traits of Psophocarpus tetragonolobus L. DC 

Components  1x2 1x3 1x4 1x5 1x6 1x7 

δ gi gj 1.150 -0.36 20.24 5.67 1.66 379.186 

δ pi pj 1.177 -0.371 19.598 5.77 1.76 379.160 

δ ei ej 0.027 -0.011 -0.616 0.105 0.108 -0.025 

CH  0.977 0.970 1.031 0.981 0.938 1.000 

CH = co-heritability 
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Table  3. Biochemical estimations from mature leaves of P. tetragonolobus (L.) DC. amongst ten accessions 

 

Variety 

Protein 

(mg/g) 

Carbohydrate (mg/g) Chlorophyll 

(mg/g) 

 

DNA 

(mg/g) 

RNA 

(mg/g)  

Soluble 

 

Insoluble 

EC38154 7.963 .0045 0.116 0.649 1.20 6.23 

IC95226 7.597 .0053 0.107 0.852 1.13 6.12 

IC95224 3.203 .0040 0.103 1.252 1.03 5.79 

EC38825 4.210 .0057 0.037 1.039 1.10 5.89 

EC38821B 7.139 .0050 0.068 1.047 0.98 5.28 

EC38954 8.970 .0035 0.053 1.686 1.33 5.95 

EC27886 8.512 .0028 0.073 0.753 1.25 5.38 

IC95227 6.773 .0021 0.082 1.217 1.38 5.40 

IC112417 11.716 .0024 0.071 1.448 1.40 5.67 

EC38955A 11.990 .0039 0.057 2.086 1.45 6.93 

grains (Chandel et al., 1979, Creny et al., 1977, Jagaonkar 

et al., 1990).  
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