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Abstract 
In present investigation simple correlation coefficient was calculated for eleven 
characters in 60 germplasm during January to May, 2009 on Vegetable Research Centre 
(VRC) of Department of Vegetable Science, G.B.P.U.A.T., Pantnagar. Observations were 
recorded on plant height, pod length, no. of pods per plant, no. of seeds per pod, days to 
first flowering, days to 50 per cent flowering, days to 50 per cent pod setting, pod yield 
per plant, seed yield per plant, 100-seed weight and days to maturity on five random 
selected plants in each replication for each germplasm. Correlation coefficient studies 
indicated that pod yield per plant was positively and significantly correlated with seed 
yield per plant, and days to maturity, but positive and non significant association was 
found with 100-seed weight. 
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Introduction
  

ommon bean (Phaseolus vulgaris 
L.) has many synonyms as Kidney 
bean, Field bean, Garden bean, 

Rajmah and Snap bean. It is one of the 
most important food legumes 
worldwide. It is originated in South 
Mexico and Central America (Vavilov, 
1950). It is grown for dried seeds, green 
pod vegetable and for processing as a 
frozen vegetable (Biswas et al., 2010 
and Singh, 2000). The knowledge of 
association between yield and its 
contributing characters is of great value 
in plant breeding programme. But it 
does not give the exact picture of 
relative importance of direct and 

indirect effects of the various yield 
attributes. The extent of relationship 
between yield and its component traits 
as well as among the component traits is 
revealed through correlation analysis. A 
study of correlation between different 
yield forming quantitative characters 
provides an idea of association that 
could be effectively exploited for 
selecting better plant types in crop 
improvement programmes (Kumar et 
al., 2014). Significant increase in yield 
can be obtained by the improvement of 
characters with high correlation with 
yield. A wide range of variability exists 
among French bean cultivars and there 
is ample scope for improvement in 
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marketable yield through selection one 
or more direct or indirect yield 
components. Therefore the present 
study was undertaken to determine the 
correlation among the economic 
parameters and their direct and indirect 
effect on marketable yield of French 
bean. 
 The efficiency of selection can be 
improved by estimating the relative 
degree of association between different 
pairs of characters. An increase in 
production per unit area per unit time is 
an ultimate aim of most of the breeding 
programmes. The expression of a 
complex character like yield is a sum 
total of the contribution of many simply 
inherited characters and therefore, 
direct selection for it may not be their 
action but are interlinked and in this 
interlinked complex genetic system, 
selection practiced for an individual 
character might subsequently bring 
about a simultaneous change in other, 
thus an understanding of the association 
between the component characters and 
their relative contribution to yield is 
essential to bring a rational 
improvement in their desirable traits. 
 

Materials and Methods 
 

he experiment was conducted on 
Vegetable Research Centre (VRC) 
of department of Vegetable 

Science; G.B.P.U.A.T., Pantnagar during 
January- May, 2009. The experiment 
consist of 60 germplasm of French bean 
was conducted in Randomized Block 
Design with three replications during 
Rabi season in open field conditions. 
Germplasm were sown in third week of 
January at spacing of 60 cm between 
rows and 15 cm between plants. 
Regular irrigation, hoeing, fertilization, 
stacking for pole type germplasm and 

crop protection measures were adopted 
as per recommended practices.  
Observations were recorded on plant 
height, pod length, no. of pods per plant, 
no. of seeds per pod, days to first 
flowering, days to 50 per cent flowering, 
days to 50 per cent pod setting, pod 
yield per plant, seed yield per plant, 
100-seed weight and days to maturity 
on five random selected plants in each 
replication for each germplasm. Mean 
values of data were used for statistical 
analysis. Correlation coefficient was 
worked out as per Al Jibouri et al. 
(1958). 
 

Results and Discussion 
       

nvestigation was carried out to 
determine simple correlation 
coefficient of pod yield and yield 

contributing characters viz., plant 
height, pod length, no. of pods per plant, 
no. of seeds per pod, days to first 
flowering, days to 50 per cent flowering, 
days to 50 per cent pod setting, pod 
yield per plant, seed yield per plant, 
100-seed weight and days to maturity. 
The correlation coefficient was 
calculated to observe direction and 
magnitude of such association. The 
results are presented in Table. 1 

Days to first flowering exhibited 
highly significant and positive 
correlation with days to 50 percent 
flowering (0.7805**) and days to 50 
percent pod setting (0.7610**). It 
exhibited significant and positive 
correlation with days to maturity 
(0.2547*). It exhibited non significant 
and positive correlation with pod yield 
per plant (0.0027). Whereas rest of the 
characters showed negative and non-
significant association. Days to 50 
percent flowering exhibited highly 
significant positive correlation with 
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days to 50 percent pod setting 
(0.9971**), days to maturity (0.5252**) 
and pod yield per plant (0.4803**). This 
character also exhibited non significant 
and positive correlation with seed yield 
per plant (0.0647). It exhibited non 
significant and negative correlation with 
100 seed weight (-0.1902). Days to 50 
percent pod setting was highly 
significant and positively correlated 
with days to maturity (0.5423**) and 
pod yield per plant (0.4970**). This 
character exhibited non significant and 
positive correlation with seed yield per 
plant (0.0676) and also exhibited non 
significant and negative correlation with 
100-seed weight (-0.1861). 

Number of pods per plant 
exhibited was highly significant and 
positively correlated with pod yield per 
plant (0.9376**), seed yield per plant 
(0.7500**), days to maturity (0.5737**), 
days to 50 percent pod setting 
(0.5322**) and days to 50 per cent 
flowering (0.5266**). This character 
also exhibited significant and positive 
correlation with number of seeds per 
pod (0.2883*).While other characters 
showed positive and non-significant 
association. Pod length was highly 
significant and positively correlated 
with seed yield per plant (0.7197**) and 
100 seed weight (0.3650**). Pod length 
is highly significant and negatively 
correlated with 50 per cent pod setting 
(-0.3328**) and days to 50 per cent 
flowering (-0.4106**). Pod length is 
significantly and negatively correlated 
with days to first flowering (-
0.3058*).Whereas other characters 
showed positive and non-significant 
association with pod length. 

Number of seeds per pod 
exhibited highly significant and positive 
correlation with pod yield per plant 
(0.4501**), days to 50 percent pod 

setting (0.4094**) and days to 50 
percent flowering (0.3855**). This 
character also exhibited significant and 
positive correlation with days to 
maturity (0.2560*) and exhibited non 
significant and negative correlation with 
100- seed weight (-0.2176). Whereas 
rest of the characters showed positive 
but non-significant association with 
number of seeds per pod. Plant height 
was highly significant and positively 
correlated with days to 50 percent 
flowering (0.4527**), days to maturity 
(0.4410**), number of pods per plant 
(0.4393**) and days to 50 per cent pod 
setting (0.4149**). Plant height was 
significantly and positively correlated 
with pod yield per plant (0.3265*) and 
seed yield per plant (0.2559 *). In this 
study plant height, however, established 
negative non-Significant association 
with pod length (-0.2510). Whereas 
with other characters showed positive 
and non-significant association. Pod 
yield per plant exhibited highly 
significant and positive correlation with 
seed yield per plant (0.7316**) and days 
to maturity (0.5320**).This character 
also exhibited non significant and 
positive correlated with 100-seed 
weight (0.0859). 100-seed weight 
character exhibited non significant and 
negative correlation with days to 
maturity (-0.0012). Seed yield per plant 
exhibited non significant and positive 
correlation with days to maturity 
(0.2512) and 100-seed weight (0.1586). 
In the present experiment, the study of 
correlation among different characters 
revealed that, in general, the genotypic 
correlation coefficients were somewhat 
greater than the phenotypic correlation 
coefficient. This indicated little role of 
environment in the expression of 
genetic relationship of the characters. 
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        Agarwal and Singh (1973) 
recorded significant positive correlation 
of seed yield with number of days to 
maturity and pods per plant, seed per 
pod and 100- seed weight. Similar study 
was made by Singh (1993) for positive 
and significant correlation of pod length 
and seed yield per plant. Similar to this 
investigation Samal et al. (1996) 
showed high positive correlation for 
seed yield per plant with number of 
seeds per pod. This was also confirmed 
by Vasic et al. (1997), Chand and Chand 
(1998) and Berrocal et al. (2002). 

    Pod length has positive and highly 
significant association with seed yield 
per plant and 100 seed weight, 
indicating that increase and decrease in 
seed yield per plant directly reflected in 
the length of pod. An inverse relation 
between pod length and plant height 
indicated that the increase in length in 
length of pod, is accompanied by 
reduction in the plant height would 
reduce and vice versa. It might be due to 
the physiological activity, such as the 
separation of photosynthates from 
source to sink in determinate and 
indeterminate type of French bean 
cultivars (Upadhaya, 2001). Pod length 
had non-significant correlation with 
days to maturity in present 
investigation. This was also confirmed 
by Narsinghani and Saxena (1991) and 
Mishra et al. (1997). Some bush type 
genotypes had minimum days (59 days) 
to 50 per cent flowering as EC-530940 
and EC-530954 whereas maximum days 
were recorded in pole type variety such 
as Swarnlata (75 days). In present 
investigation it was observed that days 
to 50 per cent flowering had positive 
and highly significant correlation with 
plant height and days to maturity and 
negative but significant correlation with 
pod length, whereas days to maturity 

had non-significant correlation with 
seed yield per plant. Plant height had 
positive and significant correlation with 
days to maturity and negative and non 
significant correlation with pod length; 
it was also confirmed by Narsinghani 
and Saxena (1991). 

    Agarwal and Singh (1973) 
observed positive and significant 
correlation between 100-seed weight 
and pod length, similarly in this 
investigation 100-seed weight had 
positive and significant correlation with 
pod length indicated that these 
characters could be improved 
simultaneously though selection. The 
positive association of number of pods 
per plant with plant height, number of 
seeds per pod, pod yield per plant and 
seed yield per plant was found.  
Similarly positive and significant 
association of pod length with seed yield 
per plant and 100-seed weight at 
genotypic level indicated that these 
characters could be improved 
simultaneously through selection. 
Similar results have been reported by 
Patil et al. (2004), Siroshi (2005), Nahar 
and Newaz (2005) and  Chauhan et al. 
(2007). 
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Table: 1. Genotypic correlation coefficients of different quantitative characters in French bean (Phaseolus vulgaris L.) 
 
 Plant 

height 
(cm) 

Pod  
length 
(cm) 

No. of 
pods 
/plant 

No. of 
seeds 
/pod 

Days to 
first 
flowering 

Days to 
50% 
flowering 

Days to 50 
per cent  
pod setting 

Pod yield 
/plant 
(g) 

Seed 
yield 
/plant (g) 

100- 
seed 
weight 
(g) 

Days to 
Maturity 
(days) 

Plant height (cm)   1.000           

Pod  length (cm) -.2510  1.000          

No. of pods 
/plant 

.4393** .2440  1.000         

No. of seeds/pod .0049 .0118 .2883 *  1.000        

Days to first 
flowering 

.2247 -.3058 * .1371 .0321  1.000       

Days to 50 per 
cent flowering 

.4527** -.4106** .5266** .3855** .7805**  1.000      

Days to 50 per 
cent pod setting 

.4149** -.3328** .5322** .4094** .7610** .9971**  1.000     

Pod yield /plant 
(g) 

.3265 * .2029 .9376** .4501** .0027 .4803** .4970**  1.000    

Seed yield /plant 
(g) 

.2559 * .7197** .7500** .1569 -.0704 .0647 .0676 .7316**  1.000   

100- seed weight 
(g) 

.1224 .3650** .1357 -.2176 -.0981 -.1902 -.1861 .0859 .1586 1.000  

Days to Maturity 
(days) 

.4410** .0291 .5737** .2560 * .2547 * .5252** .5423** .5320** .2512 -.0012 1.000 

** Significant at 1% level of significance, * Significant at 5% level of significance 
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Table: 2. Phenotypic correlation coefficients of different quantitative characters in French bean (Phaseolus vulgaris L.) 
 

 
Plant 

height (cm) 

Pod  
length 
(cm) 

No. of 
pods 
/plant 

No. of 
seeds 
/pod 

Days to 
first 
flowering 

Days to 
50% 
flowering 

Days to 
50% pod 
setting 

Pod yield 
/plant (g) 

Seed 
yield 
/plant 
(g) 

100 
seed 
weight 
(g) 

Days to 
Maturity 
(days) 

Plant height (cm)  1.000           

Pod  length (cm) -.0449 1.000          

No. of pods /plant .3703** .2047  1.000         

No. of seeds /pod .0437 -.0408 .1827  1.000        

Days to first 
flowering 

.1600 -.1166 .1269 .0426 1.000       

Days to 50 per 
cent flowering 

.3408** -.1383 .3952** .2715 * .7935** 1.000      

Days to 50 per 
cent pod setting 

.3342** -.1457 .4001** .2967 * .7672** .9828**  1.000     

Pod yield /plant 
(g) 

.2563 * .1865 .9219** .2355 .0219 .3311** .3394** 1.000    

Seed yield /plant 
(g) 

.1579 .2577 * .4965** .0594 -.0135 .0891 .0878 .4295**  1.000   

100 seed weight 
(g) 

.1071 .1322 .1099 -.1357 -.1035 -.1841 -.1789 .0795 .1378 1.000  

Days to Maturity 
(days) 

.2512 -.0032 .3285 * .1352 .1753 .3593** .3419** .2958 * .1963 -.0253 1.000 

** Significant at 1% level of significance, * Significant at 5% level of significance        
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