Experimental Design using Confounding Techniques: An
experiment on Aniba Rosaeodora in the Central Amazonia
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Abstract

Our research work is based on a real experiment on
Aniba Rosaeodoro in the Central Amazon, under a
reforestation program. A Factorial Block Design with
Counfounding was used to compare the behaviour of
three different fertilizers, nitrogen, phosphorus and
potassium. For the three fertilizers three different
levels were considered and the experiment was
located in the region of Maués-AM-Brazil. On
computations we used SAS and language R, mainly
the package Agricolae.

The results analysis indicate that the experimental
technique was effective in discriminating between the
fertilizers and at the same time it allowed to reduce
the experimental area and the cost of deployment.

Introduction

The objective was to study the application of
techniques in a confounded factorial fertilizer
experiments  with  species rosewood (Aniba
rosaeodora Ducke), to enable the application of this
statistical technique, by reducing the number of plots
per treatment and consequently to reduce the size of
the experimental area, the necessary material
resources, and finally the total cost of the experiment.

Material and methods

This experiment was conducted in the region of
Maués-AM-Brazil, in the area of a (
commercial enterprise Magaldi and Industrial
Ltda (57042'6 "W, 3024'14" S).
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Figure 1. Experimental Area - Location Maueés, AM,
Brazil. 2010

We evaluated the growth of the species rosewood
(Aniba roseodora) subjected to the application of three
doses (levels) of three nutrients (factors) - nitrogen (N),
phosphorus (P) and potassium (K).

The design of treatments corresponds to a
randomized block experiment in 3x3x3 factorial
arrangement of confounding with two degrees of
freedom of triple interaction, as designated by Yates
(1937) as Group W.

The N levels were: NO, N1 and N2, respectively 0, 60
and 120 kg / hectare in the form of ammonium sulfate
(20% N).

The P levels were: PO, P1 and P2, respectively 0, 80
and 160 kg / ha P205 as TSP (45% P205;).

The K levels were KO, K1 and K2, respectively 0, 50
and 100 kg K as KCI (60% K).
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Figure 2. Overview of NPK factorial experiment
with three levels Maués, AM, Brazil. 2010

Figure 3. Measurement of stem diameter with
a digital caliper. Maues, AM, Brazil.

Initially they were taken as response variables,
considering the tree: total height (alt) and diameter at
the height of the stem (dc).

Data were analyzed using the program R (R
Development Core Team, 2010).

Counfounding N Factorial

Designs

In some situations where it is not recommended to run
a full replication of a factorial experiment under
homogeneous experimental conditions, confounding
the technique can be applied.

According to Yates, the confounding with three (3x3x3)
and four (3x3x3x3) factors, three levels can be
arranged in blocks of nine plots or in 9x9 Latin
squares, confounding only the triple interaction.

In the specific
case of the 33
factorial with 27
treatments
would be too
large to test a
block design.
Alternatively,
one can use the
technique of
confounding to
reduce the size
of the blocks

and split
treatments In a
balanced
manner.

Results and Discussion

The result of analysis of variance, using the full model
minus the triple interaction showed the significant
effect of potassium (K), with a significance of 3.05%
and for the interaction Nitrogen (N) vs. Phosphorus
(P), with a significance of 7.4%.

1 Code signif.. 0 %' (0,001
**'0,01 0,05 ''0,1 ‘1

Neglecting the effects of not significant interactions,
we performed a new analysis, using the partial model.
It was felt that under the agronomic point of view the
significant effects of potassium (1.8% probability) and
Interaction  (probability 4.5%) should not be
overlooked.

Proceeded with the analysis of the interaction N x P
and the unfolding of the degrees of freedom of
Interaction to determine the effect of phosphorus (P)
within levels of nitrogen (N). These results are
presented in Tables 3 and 4.

The result of study of unfolding of N-P, presented in
table 3 shows that the factor Phosphorus (P) was
significant at level 2 of N. The level 2 of N
corresponds to a dosage of 120 kg / ha of ammonium
sulfate in the presence of phosphorus.

The result of the unfolding of P- N, presented in table
4 showed that the factor Nitrogen (N) was significant
at level 2 of P2, which corresponds to a dosage of 160
kg / ha P,O¢

For the variable diameter, evaluated at 12 months of
age it was not detected in the analysis of variance
significant differences between treatments, as we can
see in table 5.

Conclusions

Exploratory studies of the behaviour of Aniba rosaeodora
when subjected to treatments of fertilizer with N, P and K in
blocks with coufounding 3x3x3 factorial design, indicated
that the species responds favorably to the growth in height
of the factors N and P and their interactions. Growth in
diameter, to 12 months old was not influenced by treatments
(N, P and K). N vs interactions. K and P vs. K, had no effect
In response to growth in height of the species at 12 months
of age. The counfounded factorial experimental design was
efficient for the experiment, reducing the size of the
experimental area, the necessary material resources, and
finally the total cost of the experiment.
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