
 

 

 

Abstract—Biodiversity studies depend on phenotypic, 

geographic and molecular data collected from different sources of 

certain species. These data dependence and correlation analysis could 

give valuable information in terms to qualitative, quantitative traits, 

leading to reliable and meaningful facts about the species. Also, 

finding dependence between molecular and phenotypic traits will also 

help us to understand the genetic and phenotypic relationships in 

populations. To statistical analysis of these data we simply reviewed 

SPSS 16.0 application as a simple and strong statistic relevant 

software regarding polymorphism’s data obtained from different 

phenotypic observations and genetic experiments. We also mentioned 

how the outputted data obtained from these analyses may be 

interpreted, also going examples. 

 

Keywords—Correlation, molecular data stepwise multiple 

regression, quantitative and qualitative traits.  

I. INTRODUCTION 

N statistics, dependence refers to any statistical relationship 

between two random variables or two sets of data. 

Correlation refers to any of a broad class of statistical 

relationships involving dependence [3]. In biodiversity as the 

degree of variation of life forms within a given species, 

ecosystem, biome, or an entire planet [5] finding a correlation 

among the studied traits might be very informative in 

understanding biodiversity phenomena. The correlations 

procedure calculates the correlation between variables and is 

used to measure the strength of linear association between two 

variables [3]. When one variable moves in the same direction, 

then it is called positive correlation. When one variable moves 

in a positive direction, and a second variable moves in a 

negative direction, then it is said to be negative correlation [2]. 

In such studies, statistically significant correlations will show 

how the traits could change depending on the others. Also, the 

estimates of genetic and phenotypic parameters are essential in 

determining the methods of selection to be employed and in 

assessing the genetic gains in performance traits [1]. 

Knowledge of relationship between genetic and phenotypic 

data is valuable when related traits are considered for 

selection. If genetic correlation among two traits is positive 

and high, the selection for one trait would result in an 

improvement of the other trait [6]. In statistics, stepwise 
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regression includes regression models in which the choice of 

predictive variables is carried out by an automatic procedure. 

It is an estimation of the linear relationship between a 

dependent variable and one or more independent variables or 

covariates [9]. SPSS (originally, Statistical Package for the 

Social Sciences) is a computer program used for survey 

authoring and deployment (IBM SPSS Data Collection), data 

mining (IBM SPSS Modeler), text analytics, statistical 

analysis, and collaboration and deployment [10]. It provides 

facilities for analysing and displaying information using a 

variety of techniques [2,10]. SPSS versions 16.0 and later run 

under Windows, Mac, and Linux [11]. It can be used to 

analyse statistics included bivariate statistics such as means, t-

test, ANOVA, correlation (bivariate, partial, distances) and 

nonparametric tests also [2,11]. The paper aims how to use the 

software for correlation analysis of biodiversity various data 

obtained from different observation and experiments, 

including phenotypic and moleculars.  

II. PROCEDURE FOR PAPER SUBMISSIONCORRELATION IN 

PHENOTYPIC DATA 

A. Quantitative data set 

A quantitative trait shows continued variation. This is 

because the trait is the sum of several small effects caused by 

the gene. An example of this is an animal’s metabolism, which 

is under the influence of many different genes. The final 

products of the metabolism, as for instance milk yield or 

growth rate, are good examples of quantitative traits [5].  

If there are two or more quantitative data sets, follow the steps 

below: 

 Run the program SPSS 16.0 for Windows® after 

installation. 

 Click on cancel button if “what would you like to do” 

dialog box is appeared. 

 Click on “variable view” tab on bottom left side and 

define name for your variables and specify type, width, 

decimals and etc. if it is needed. 

 Return to “data view” then copy and paste your data 

from your Excel data sheet. 

 Then click “Bivariate” (Fig. 1). 

 In “Bivariate Correlations” dialog box, transfer all data 

from the left to the right box (variables box) by selecting 

them and clicking on transfer button (Fig. 2). 

 In “Correlation Coefficients” make sure the box beside 

“Pearson” has been ticked (Fig. 2).  

Biodiversity Phenotypic and Genotypic 

Polymorphism Data Correlation Analysis   

Using SPSS 16.0 Software 

Soleiman Jamshidi, and Nasser Mohebbalipour 

I 

International Conference on Biological, Environment and Food Engineering (BEFE-2014) August 4-5, 2014 Bali (Indonesia)

http://dx.doi.org/10.15242/IICBE.C814062 21



 

 

 Click Flag significant correlations to put a tick in the 

box. (It might already be ticked)  

 Click “OK” and catch the correlation results as 

“output1”.  

 

  
Fig. 1 Correlation data analysis procedure in SPSS 16.0 

 

To interpret your data, consider that if you find 

superscripted one or two star (*/**) beside data in the table, 

the correlation is significant at 0.05 and 0.01 probability level 

(p<0.05 and p<0.01), respectively. If you found nothing, it 

means that there is no statistically significant correlation 

between two data corresponding sets. The correlation might be 

negative or positive.  

The quantitative data could be morphological traits or 

geographic characteristics. For example, there might be 

negative correlation between altitude and horn length of an 

animal. It means animals with shorter horn are living in higher 

lands. The correlation might be found among phenotypic traits 

with ecosystem and ecological data too [3,4,5] and in some 

cases the predictions will be possible of the phenomena, too 

[4,5]. 

 
 Fig. 2 Bivariate Correlation dialog box 

 

B. Qualitative data set 

Qualitative data come from quantitative traits. A qualitative 

trait is expressed qualitatively, which means that the 

phenotype falls into different categories. These categories do 

not necessarily have a certain order. The pattern of inheritance 

for a qualitative trait is typically monogenetic, which means 

that the trait is only influenced by a single gene. Inherited 

diseases caused by single mutations are good examples of 

qualitative traits. Another is blood type. The environment has 

very little influence on the phenotype of these traits [5].  

To find possible correlation among qualitative data set, 

simply follow all steps mentioned in 2.1. section but simply 

tick “Kendell’s tua” in “Correlation Coefficients” box instead 

of “Pearson” (Fig. 2). The other steps and interpretation way 

would be the same.   
 

 Important 1: Before analysis you should convert 

qualitative data to data similar to quantitative. For 

example if you have five colours between black and 

white, you may allocate 1 for white and 7 for black and 

convert all borderline colours to given numbers from 2 to 

6.  
 

Data interpreting is the same. For example, you may find a 

negative correlation between colour and dens of fur in polar 

bears. The meaning will depend on how you arrange 

qualitative data and convert it to quantitative one.   

C. Between qualitative and quantitative data 

To find any correlation between qualitative and quantitative 

data set, simply follow all steps mentioned in 2.1. section but 

just tick “Spearman” in “Correlation Coefficients” box instead 

of “Pearson”. The other steps and interpretation way would be 

the same.   
 

 Important 2: According to SPSS user guide, if the 

variables in correlation analysis are ordinal in 

measurement scale, it would have been statistically more 

proper to use Spearman's Rank correlation coefficients to 

measure the relationship. 

 Important 3: As SPSS text book advices, if the two 

variables are continuous, the Pearson product moment 

correlation is an appropriate measure. If they are not 

continuous (that is, if they are discrete or categorical), it 

would be more appropriate to use Spearman’s rho or 

Kendall’s tau-b. 
 

III. CORRELATION BETWEEN MOLECULAR AND        

PHENOTYPIC DATA 

A genetic correlation is a description of the relationship 

between the sets of genes which are responsible for the genetic 

part of variance in the corresponding traits. Study of 

correlation between molecular and morphological has several 

applications. Technical application like morphological traits 

prediction using molecular data is one of the samples. Also, if 

we evaluate a germplasm from a species regarding important 

traits for special condition using molecular markers, we will 

be able to use these findings to generalize for other germplasm 

in certain condition. It will be possible to recognize special 

desire genome in laboratory condition [8].  

One of the ways to find a correlation between molecular 
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data such as RAPD, SSR, and ISSR electrophoretic bands and 

phenotypic data is using the multiple stepwise regression 

method by SPSS 16.0. In this method, the phenotypic data will 

be considered as dependent variable and the molecular data 

will be heeled as independence one.  

The procedure will be like steps below: 

 Run the program SPSS 16.0 for Windows®. 

 Click on “variable view” tab on bottom left side and 

define name for your variables and specify type, width, 

decimals and etc. if it is needed. You may consider the 

name of genotypes, isolates or individuals and from the 

second variable would allocate to phenotypic data and for 

each electrophonic band you should consider a variable. 

 Return to “data view” and copy and paste your data from 

your Excel data sheet. 

 Click “data view” after inserting variables and copy and 

paste the data from excel file (Fig. 3). 

 Important 4: Each column should allocate to an 

electrophoretic band, you should notice the starting and 

ending column of each primer. 

 Click “Analyze” tab and choose “Regression” then click 

“Linear” (Fig. 3). 

 
Fig. 3 Data view and multiple stepwise regression data analysis 

procedure in SPSS 16.0 

 

 In “Linear Regression” dialog box, transfer first 

phenotypic variable to “Dependent” box and all molecular 

data to “Independent(s)” box by selecting it and clicking 

on transfer button. 

 Click on options and in “Linear Regression Options” 

dialog box and in “Use probability of F” part insert 0.05 

in “Entry” and 0.01 in “Removal” box and click 

“continue” (Fig. 4) 

 Click “OK” and see the correlation results as output file.  

 Repeat this procedure with all phenotypic traits one by 

one. 

 
Fig. 4 Multiple stepwise regression data analysis procedure in SPSS 

16.0 
 

To interpret data you need to see which of electrophoretic 

bands had significant correlation with phenotypic traits. There 

will be easy to clarify which primers have the more correlation 

with each trait (important 4). Summarize data in a table like 

the sample table below (Table 1). 
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 REGRESSION COEFFICIENTS IN MULTIPLE REGRESSION BETWEEN 

PHENOTYPIC AND ISSR BANDS 

Marker-band 

Regression coefficient  

Quantitative traits  Qualitative traits  

LAL LML MAL DAL IGP CC ME PE 

Constant 156.9 17.5 6.6 16.9 2.0 2.8 0.50 - 0.4 

(GTG)5-2       - 0.2  

(GTG)5-3  5.2       
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M13-12        0.4 

M13-14        0.2 

M13-16    - 1.3     

M13-23     - 0.4 - 0.533   

Adjusted R2 0.05 0.05 0.07 0.06 0.08 0.13 0.04 0.17 

Informative  

markers no. 
1 1 1 1 2 1 1 3 
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