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Statistical programs are essential tools for those who deal with scientific research and need to analyze 
experimental data. In agriculture, there are often uncontrolled factors, which determine the necessity of 
statistical analyses of the data. The Assistat software version 7.7 is one of these tools and this study 
aimed to demonstrate its functionality and efficiency in the analyses of experimental data of agricultural 
research and evaluate its acceptance. In order to exemplify its utilization, data of agricultural 
experiments were analyzed using the models of analysis of variance for randomized block and factorial 
experiments. In addition, the regression was used in the analysis of variance for quantitative 
treatments. It was concluded that the software was used in many papers published in journals and that 
it is functional and efficient in the analysis of experimental data of agricultural research. 
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INTRODUCTION 
 
Tools such as statistical programs are essential for those 
who deal with agricultural research and need to analyze 
experimental data. There are good professional programs 
to meet this demand, such as: SAS, SAEG, 
STATISTICA, SPSS, XLSTAT and others. Nonetheless, 
some of these programs have a considerable cost and it 
makes their acquisition by the students difficult; in 
addition, SAS and SAEG are packages and it is 
necessary to write a routine to perform the desired 
analysis. There are many other free programs available 
for those who need to analyze experimental data. 

The Assistat software (Silva and Azevedo, 2006) is one 

more free tool available to meet the demand for data 
analysis. Although it caters to other areas, it is basically 
intended for agricultural research, since it contemplates 
the main models of the analysis of variance (ANOVA) 
and the like. It has a friendly and easy-to-use interface. 
Besides the ANOVA models, it has, among others, the 
principal component analysis (PCA) and the main tests of 
the non-parametric statistics. 

According to Cox and Reid (2000), there is a wide 
selection of statistical computing packages, and most of 
these provide the facility for analysis of variance and 
estimation of treatment contrasts in one form or another.  
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Figure 1. Initial screen. 

 
 
 
With small data sets it is often straightforward, and very 
informative, to compute the contrasts of interest by hand. 
In 2

k
 factorial designs this is easily done using Yates's 

algorithm. The package GENSTAT is particularly well 
suited to analysis of complex balanced designs arising in 
agricultural application. SAS is widely used in North 
America, partly for its capabilities in handling large 
databases. GLIM is very well suited to empirical model 
building by the successive addition or deletion of terms, 
and for analysis of non-normal models of exponential 
family form.  

The analysis of a complex process requires the 
identification of target quality attributes that characterize 
the output of the process and of factors that may be 
related to those attributes. Once a list of potential factors 

is identified from subject‐matter expertise, the strengths 
of the associations between those factors and the target 

attributes need to be quantified. A naïve, one‐factor‐at‐a‐
time analysis would require many more trials than 
necessary. Additionally, it would not yield information 
about whether the relationship between a factor and the 
target depends on the values of other factors (commonly 
referred to as interaction effects between factors). As 
demonstrated in Douglas Montgomery’s Design and 
Analysis of Experiments textbook, principles of statistical 
theory, linear algebra, and analysis guide the 
development of efficient experimental designs for factor 
settings. Once a subset of important factors has been 
isolated, subsequent experimentation can  determine  the 

settings of those factors that will optimize the target 
quality attributes. Fortunately, modern software has taken 
advantage of the advanced theory. This software now 
facilitates the development of good design and makes 
solid analysis more accessible to those with a minimal 
statistical background (Montgomery, 2008). 

This study aimed to demonstrate the functionality and 
efficiency of the Assistat software version 7.7 in the 
analysis of experimental data of agricultural research and 
evaluate its acceptance. 
 
 
MATERIALS AND METHODS 
 
The Assistat software is an application for Windows and works with 
TXT files. Data entry can be performed through typing (via 
keyboard), reading of data in a TXT file and through importation of 
data from an Excel worksheet. It is freely distributed for physical 
and legal persons, thus for all of those for whom it can be useful in 
the analysis of experimental data. Figures 1 to 4 show the main 
screens of the Assistat. Figure 1 shows the initial screen. Figure 2 
shows the options of analysis and tests. Figure 3 is the final menu 
of an analysis of variance; before the analysis, it is possible to 
transform the data, verify normality etc. Figure 4 shows the options 
for the selection of the test of comparison of means; after the 
selection, the results are presented. On the screen of the results, 
there is a button called Previous Menu, which allows to go back and 
select another test of comparison of means. 

The utilization of the Assistat software was exemplified using 
experimental data of the agricultural area from the literature. The 
Tukey test was used to compare the means, for being the most 
used among the tests,  but  it  is  possible  to  see that  the  Assistat  
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Figure 2. Menu of analyses and tests. 

 
 
 

 
 

Figure 3. Final menu. 
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Figure 4. Tests of comparison of means. 

 
 
 
Table 1. Content of copper (ppm) in sugarcane leaves. 
 

Block 
Treatment 

A B C D E 

1 11.5 7.7 9.8 10.7 12.0 

2 12.7 9.0 8.0 10.8 10.9 

3 12.6 9.1 7.4 10.2 10.3 

4 12.2 8.6 9.5 9.6 9.8 

5 10.4 8.8 8.3 9.8 9.4 

6 12.0 8.6 8.9 10.1 9.5 

7 12.2 8.4 10.5 11.1 9.7 

8 8.5 8.4 10.4 11.5 10.1 
 

Source: Campos (1984:66). 

 
 
 
software allows the selection of other tests (Figure 3). The study 
used data of one randomized block experiment (Campos, 1984) 
and one factorial experiment (Snedecor and Cochran, 1979). In 
addition, regression was used in the analysis of variance for 
quantitative treatments (Gomes, 2009). The data of these 
experiments are respectively presented in Tables 1 to 3. 

 
 
RESULTS AND DISCUSSION 
 
The data in Table  1,  for  the  experiment  in  randomized 

blocks, were analyzed and the results of the analysis of 
variance (ANOVA) are shown in Table 4. The effect of 
blocks was not significant and, even if it was, in field 
experiment the comparison of means of this effect is 
irrelevant and, therefore, dispensable. On the other hand, 
the effect of treatment was significant; thus, there is 
difference between the treatments, which indicates the 
necessity of comparison of means, presented in Table 5. 

For the data of Table 2, factorial experiment, the result 
of the ANOVA  is  presented  in  Table  6.  All  the  effects  
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Table 2. "Pajade guisante" yield (pounds/100 "morgen" parcelle) of three varieties. 
 

Variety Spacing 
Block 

1 2 3 4 

I 4 56 57 56 53 

I 8 45 50 60 62 

I 12 43 50 53 68 

II 4 46 65 53 67 

II 8 60 61 48 60 

II 12 50 60 55 73 

III 4 45 63 60 77 

III 8 48 60 61 77 

III 12 66 58 50 65 
 

Source: Snedecor and Cochran (1979;435). 

 
 
 

Table 3. Maize production, in kg/plot, of an experiment of fertilization. 
 

Block 
Treatment (kg/hectare of P2O5) 

0 25 50 75 100 

1 3.38 7.15 10.07 9.55 9.14 

2 5.77 9.78 9.73 8.95 10.17 

3 4.90 9.99 7.92 10.24 9.75 

4 4.54 10.1 9.48 8.66 9.5 
 

Source: Gomes (2009), page 232. 

 
 
 

Table 4. ANOVA for the data of Table 1. 
 

Variation source Degrees of freedom Mean square 

Blocks 7 0.6141
ns

 

Treatments 4 10.7919** 

Error 28 1.0189 
 

** Significant at 0.01 probability level (p < 0.01), * Significant at 0.05 probability level (0.01 
≤ p <0 .05), ns Not significant (p ≥ 0.05). 

 
 
 

Table 5. Comparison of means referring to the data of 
Table 1 by Tukey test at 0.05 probability level. 
 

Treatment Mean 

1 11.5125
a
 

2 8.5750
c
 

3 9.1000
bc

 

4 10.4750
ab

 

5 10.2125
ab

 
 

Means followed by the same letter do not differ statistically. 

 
 
 
were significant; however, the important ones are the 
effects of variety, spacing and the interaction between 

them. 
Table 7 shows the comparison of means for the  effects  
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Table 6. Results of the ANOVA for the data of Table 3. 
 

Variation source Degrees of freedom Mean square 

Variety (V) 2 513.6944** 

Spacing (S) 2 77.5278* 

Interaction V x S 4 191.3611** 

Treatments 8 243.4861** 

Blocks 3 85.2130** 

Error 24 17.6713 
 

** Significant at 0.01 probability level (p < 0.01), * Significant at 0.05 probability level (0.01 ≤ p <0 
.05), ns Not significant (p ≥ 0.05). 

 
 
 

Table 7. Comparison of means for the effects of variety and spacing by Tukey test at 0.05 
probability level. 
 

Variety Mean Spacing Mean 

I 51.3333
c
 4 55.2500

b
 

II 57.6667
b
 8 57.8333

ab
 

III 64.4167
a
 12 60.3333

a
 

 

Means followed by the same letter in the column do not differ statistically. 

 
 
 

Table 8. Comparison of means for the interaction variety x spacing by Tukey test at 0.05 
probability level. 
 

Variety Spacing 4 Spacing 8 Spacing 12 

I 47.5000
bB

 50.7500
bAB

 55.7500
bA

 

II 62.2500
aA

 58.5000
aAB

 52.2500
bB

 

III 56.0000
aC

 64.2500
aB

 73.0000
aA

 
 

Means followed by the same letter in columns or rows do not differ statistically (Column = lowercase 
letters; Rows = uppercase letters). 

 
 
 
of variety and spacing. The three varieties are different, 
while the spacing 8 does not differ from the spacings 4 
and 12. The spacings 4 and 12, however, are different. 
Table 8 shows the result of the crossed Tukey test, also 
known as A inside B and B inside A. It is observed that 
the varieties II and III do not differ at the spacings 4 and 
8, and that the varieties I and II do not differ at the 
spacing 12. On the other hand, the three spacings 
behave differently for each one of the three varieties. 

Table 9 shows the result of the regression in the 
analysis of variance for the data of Table 3. In this case, 
the important effects are only the effects of regression, 
and it is observed that the effects of linear, quadratic and 
cubic regressions were significant. This means that these 
three types of equations express the dependence 
between the response variable (Maize production) and 
the quantitative treatments (0, 25, 50, 75 and 100 kg/ha 
of P2O5). Nevertheless, in a case like this, the second-
degree equation may be accepted, but the third-degree 
equation is actually the one that best expresses this 

dependence, because it has higher coefficients of 
correlation (r) and determination (R

2
). 

The next step of the analysis was to obtain the 
equations for the significant effects. In the Assistat 
software, these equations are provided as part of the 
results. Table 10 shows the first-, second- and third-
degree equations (linear, quadratic and cubic) and their 
respective coefficients of correlation (r) and determination 
(R

2
). 

Results similar to those of the present study were 
obtained, using the Assistat software, by Borcioni (2016), 
Brandelero et al. (2015), Campos et al. (2014), Carvalho 
et al. (2016), Dias et al. (2014), Diniz Neto et al. (2014), 
Gassen et al. (2014), Mendonça et al. (2014), Modesto et 
al. (2014), Oliveira and Albrecht (2014), Schwalbert et al. 
(2016), Silva et al. (2015), Silva et al. (2016), Sousa et al. 
(2014)  and Zeist et al. (2014). 

These cited papers and many others that were 
reviewed and that used the Assistat software confirm its 
acceptance, which points to its functionality and efficiency  
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Table 9. Regression in the analysis of variance for the data of Table 3. 
 

Variation source Degrees of freedom Mean square 

Linear regression 1 40.6426** 

Quadratic regression 1 21.2791** 

Cubic regression 1 9.2256** 

Fourth-degree regression 1 1.0726
ns

 

Treatments 4 18.0550 

Blocks 3 0.9116
ns

 

Error 12 0.9094 
 

** Significant at 0.01 probability level (p < 0.01), * Significant at 0.05 probability level (0.01 
≤ p <0 .05), ns Not significant (p ≥ 0.05). 

 
 
 
Table 10. Regression equations in the analysis of variance and their respective coefficients of correlation (r) and determination (R2). 
 

Degree 
y = a + b.x + c.x

2
 + d.x

3
 

a b c d r R
2
 

1 6.42250 0.04032 0 0 0.75017 0.56276 

2 5.18964 0.13895 -9.86286E-04 0 0.92596 0.85740 

3 4.70939 0.27662 -4.82826E-03 2.56133E-05 0.99255 0.98516 
 

y = Maize production (kg/plot); x = Quantitative treatments (0, 25, 50, 75 and 100 kg/ha of P2O5). 

 
 
 
in the analysis of experimental data of agricultural 
research, since most of the papers are from this area. 
Besides these references, many others in which the 
software was used can be found in various journals; only 
a small part of them were cited here. 
 
 
Conclusion 
  
Considering the results of the present study and the 
utilization in published papers, it can be concluded that 
the Assistat software version 7.7 is functional and 
efficient in the analysis of experimental data of 
agricultural research. It is available for download at: 
http://www.assistat.com 
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