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ABSTRACT 

 

A field study was conducted in RCBD with 3 replications at Horticultural 
Research Institute, National Agricultural Research Centre, Islamabad, Pakistan 
during 2009-10. The research was focused to compute the correlation 
coefficient, cluster analysis and linear multiple regression on yield and its 
contributing traits in pea (Pisum sativum). Promising genotypes (Fallon, DMR-
20, PS-40, 10599, 10674, 10694, 10696, PS-810240, 94610191, 2001-55 FS-21-87, 
Sheree and DMR-04) were planted in the field alongwith two local checks 
(Meteor and Climax). The results of correlation between traits showed that 
number of seeds per pod (0.603**), pods per plant (0.534**) and fresh weight 
(0.464**) had significant positive correlation with the yield. Cluster analysis 
based on Euclidean distances showed high level of genetic diversity among 
different pea genotypes. Dendrogram was formed, comprising four main 
clusters and six sub clusters. Cluster one showed similarity index (SI) of 28%, 
second 74% and third cluster 73%. According to Euclidean distance most 
closely related genotypes were Sheree and DMR-04. The multiple regression 
variance analysis designated highly significant results among all the 
characters studied, which suggested that all the characters affected yield 
components. The R

2
 value was 0.782 which shows significance of results. The 

results from correlation and cluster analysis strongly suggest that number of 
seeds per plant, pods per plant and seed fresh weight should be considered as 
indices for developing high yielding pea genotypes. 
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INTRODUCTION 
 
Pea (Pisum sativum L.) is the third most imperative grain legume after beans 
and chickpea and is an essential source of human food as well as animal 
feed for many centuries (20). In Pakistan, it is cultivated on ten thousand 
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hectares with total production of 82 thousand tons (3). Traditionally, plant 
breeders have optimized yield by empirical selection but recently strategies to 
optimize yield in pea have focused on the physiological mechanism involved 
in seed setting. Grain yield of pea is a quantitative trait which is affected by 
many genetic and environmental factors (19, 13). Highly significant 
differences in seed yield, 100-seed weight, pod size and plant height have 
been reported by Javaid et al. (7) in pigeon pea.  
 
In agriculture, correlation coefficients in general show association among 
characteristics. If there is genetic correlation between two traits direct 
selection of one of them will cause change in the other. When more than two 
variables are involved, the correlations do not give the complete picture of 
their interrelationships (2). The information on nature and magnitude of 
correlation coefficients helps breeders to determine the selection criteria for 
concurrent progress of various characters along with economic yield (14). 
Before initiating any effective selection programme it is necessary to know 
the importance and association of various components with yield and among 
each other. Unfavorable association between yield and its contributing 
components for the selection of desired attributes may result genetic 
slippage, and limit the genetic advance and yield.  The selection of highly 
heritable and positively correlated characters would be more effective (5). 
Multiple regression, cluster and correlation analyses are particularly useful for 
the study of cause-and-effect relationships because they simultaneously 
consider several variables in data, set to obtain the coefficients.  
 
Determination of correlation and cluster between yield and yield criteria is 
important for the selection of potential genotypes for effective breeding 
programme. The objective of present study was to find out the relative 
importance of various yield components for seed yield and to evaluate 
promising genotypes by mean of correlation, multiple regression and cluster 
analysis.  
 

MATERIALS AND METHODS 
 

A study on morphological traits of pea (Pisum sativum) was conducted at 
Horticultural Research Institute, National Agricultural Research Centre 
(NARC), Islamabad, Pakistan during 2009-10. Thirteen promising genotypes 
(Fallon, DMR-20, PS-40, 10599, 10674, 10694, 10696, PS-810240, 
94610191, 2001-55, FS-21-87 Sheree and DMR-04) were planted in the field 
alongwith two local checks (Meteor and Climax) in RCBD with three 
replications. The net plot size was 8 m2 with 50 cm row to row and 10 cm 
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plant to plant spacing. The row length was four meters each and there were 
four rows per plot. 

 
The data were recorded on days to 50% flowering, number of plants per plot, 
plant girth (cm), pod length (cm), plant height (cm), number of branches per 
plant, number of pods per plant, number of seeds per pod, 100-seed fresh 
weight (g), 100-seed dry weight (g) and yield (t/ha). Variability for recorded 
traits was estimated as suggested by Steel and Torrie (17). Clusterization 
results were presented graphically by means of Dendrograms showing 
unification sequence of objects and clusters. These distances were used to 
group the genotypes into clusters, according to the technique outlined by 
Johnson (8). Correlation coefficient and multiple regressions were estimated 
on yield and its contributing traits using SPSS 16.0 software according to the 
method laid down by Sneath and Sokal (16).  

 
RESULTS AND DISCUSSION 

 

The data in Table (1) exhibit highly significant differences among genotypes 
for all studied traits except days to 50% flowering, number of branches per 
plant and plant girth. Thus, success of genetic improvement is accredited to 
the enormity and nature of variability present for a specific character. Other 
studies (6, 9) have also indicated the existence of variation for differences 
among genotypes for most of the characters. 
 
 Table 1.  Mean estimates of different characters in pea. 

 

SOV Replications Genotypes Error 

Characters 
No. of plants/plot 0.0004 7.731** 0.0002 

No. of days to 50 % flowering 1.52 157.83NS 2.359 
Plant height (cm) 0.01 1567.40** 0.27 
No. of branches/plant 0.1860 2.058NS 0.237 
No. of pods/plant 0.043 480.40** 0.248 
Pod length (cm) 0.0861 5.22** 0.042 
No. of seeds/pod 0.6207 6.6375** 0.354 
Plant girth (cm) 0.00004 0.0173NS 0.00016 
100 seed fresh weight (g) 0.064 194.089** 0.508 
100 seed dry weight (g) 0.000 14.582** 0.0073 
Yield (t /ha) 0.0013 14.743** 0.001 

            **Highly Significant, *Significant, NS non-significant 
 

Correlation studies 
 

The correlation studies are essential to evaluate the possibility of 
simultaneous improvement of many characters as this association among 
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traits affects the selection for one trait on the other related traits. The 
correlation coefficients were computed among all the quantitative traits. The 
perusal of data (Table 2) revealed that yield has a highly significant positive 
correlation with pod length (0.608**), and number of seeds per pod (0.603**). 
Significant positive correlation of number of seeds per pod with pod length 
(0.724**) was observed. Fresh weight of pea showed positive correlation with 
pod length (0.881**) and number of seeds per pod (0.641**).  
 
Table 2.  Estimates of correlation among agronomic traits in pea (Pisum sativum L.). 
 

 BN PPP PL NSP FW DW Y/H NPP FD PH PD 

BN 1           

PPP 0.517
** 

1          

PL -.378*   -.662** 1         

NSP -.247 -.662
**
 0.724

**
 1        

FW -.287 -.675
**
 0.881

**
 0.641

**
 1       

DW -.497
**
 -.504

**
 .273 .028 .399

**
 1      

Y/H -.338
*
 -.534

**
 0.608

**
 0.603

**
 0.464

**
 .016 1     

NPP -.428** .039 -.228 -.201 -.254 -.037 .185 1    

FD 0.230 0.628** -.474** -.452** -.444** -.405** -.031 0.496** 1   

PH 0.152 0.447
**
 0.736

**
 0.721

**
 -.477

**
 -.057 -.532

**
 0.360

*
 0.507

**
 1  

PG 0.459** 0.142 0.019 -.078 -.016 -.390** 0.002 -.012 0.226 -.069 1 

*Correlation is significant at 0.05 level **Correlation is significant at 0.01 level  
 BN: number of branches, PPP: pods per plant, PL: pod length, NSP: number of seeds per pod, FW: fresh 
weight (100 seed), DW: dry weight, Y/H: yield per hectare, NPP: number of plants per plot, FD: flowering 
days (50%), PH: plant height and PG: plant girth. 

 
Positive correlation of plant height with number of pods per plant (0.447**), 
pod length (0.736

**
) and number of seeds per pod (0.721

**
) was observed. 

Days to 50% flowering had positive and significant correlation with number of 
pods per plant (0.628**) and with number of plants per plot (0.496**), but on 
the other hand it was negatively and significantly correlated with pod length (-
0.474**) and number of seeds per pod (-0.452**). 
 
Cluster analysis studies 
 

The cluster analysis of 15 genotypes based on morphological characteristics 
is presented in Fig.1. Dendrogram represents five major clusters and 6 sub- 
clusters. Cluster one comprises only one genotype DMR-20 with the 
minimum similarity index of 0.28 (28%) with rest of genotypes. Second 
cluster consists of Climax with the genetic distance of 0.74 (74%) with other 
genotypes. The third cluster also includes only one genotype (10696) 
showing the genetic distance of 0.73 (73%). Fourth cluster was largest one 
and was further subdivided into six sub clusters. This cluster comprises PS-
40, Meteor, FS-21-87, 2001-55, 10674, Fallon, 94610191, PS-810240, 
10694, 10599, Sheree, DMR-04, Meteror and Climax. According to Euclidean 
distance most closely related genotypes were Sheree and DMR-04.  
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Multiple regressions 
 
The multiple regression variance analysis designated highly significant 
results among all the characters which suggested that these all characters 
affect yield components. The estimated parameters showed that pods per 
plant, plant height and number of seeds per pod determined the yield. The R2 
value was 0.782 which shows significance of these results for regression 
analysis. 
 
 Table 3.  ANOVA for regression. 

 
Model Sum of squares df Mean squares F Sig. 
Regression 150.199 10 15.020 9.079 .000 
Residual 56.246 34 1.654   
Total 206.445 44    

          R
2 
value= 0.728 

 

Significant positive correlation of number of seeds per pod with pod length 
was observed suggesting that increase in pods length accommodate more 
seeds per pod which would ultimately result in increased seed yield per plant. 
Similar findings were also observed by Kumar and Ojha (10). Hence greater 
weightage should be given to the trait while constructing selection indices for 
enhancement of yield and its genetic architecture. Correlation of plant height 
with number of seeds per plant and pod length indicates that superior yielding 
ability has been observed in taller plants in pea. Rajanna et al., (11) and 
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Singh and Yadava (13) also reported comparable findings. Delayed flowering 
would decrease pod length and seeds per pod significantly. Tiwari and 
Lavanya (18) earlier reported that pods per plant, number of branches per 
plant, pod length, number of seeds per pod had significant positive 
correlation with grain yield per plant but it showed negative and non- 
significant association with days to flowering. Ghobary (5) also reported 
similar results for different parameters in pea crop.  

 
Results of clusters demonstrate that the accessions in first cluster are mostly 
identical and have less diversity (Fig 1). Low level of genetic diversity among 
cultivated pigeon pea has been reported previously by Wasike, et al. (20). 
The genetic base may also be improved through introduction from other 
places particularly from India where there is a considerable genetic variability 
for this crop (1). Accessions were grouped in accordance to their botanical 
characters and agronomic use which agrees with Cupic et al. (4) who found 
accessions grouped by yield potential and early maturing traits. As selection 
is usually based on morphological traits that are connected or strongly 
correlated to quantitative traits, our results were largely expected. In an 
experiment on common beans Salehi et al. (12) reported that only number of 
seeds per pod affected the grain yield and mostly direct and positive effects 
were related to traits of number of grains per pod and harvest index. Thus the 
yield could be increased through pods per plant, plant height and number of 
seeds because taller plants involve greater number of pods per plant, 
number of seeds per pod and ultimately yield per plant.  

 
CONCLUSION 

 
The study concludes that seed yield in pea can be improved by selecting 
genotypes having more number of pods per plant, number of seeds per pod, 
100-seed fresh weight and pod length which are major yield contributing 
traits.  
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