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Abstract

The purpose of this study is to guide for selecting the appropriate
statistical tests, Determining the required number of samples and
Investigating the relative usefulness of dependent ANOVA compared
to independent ANOVA in forage quality studies. For this purpose, In
the present study, the effect of stage as a factor was evaluated at least
3 levels on forage quality indicators., and the Number of samples for
the independent ANOVA (as the wrong test) and the dependent
ANOVA (as the correct test) was determined for the effect of the main
treatment (phenological stage) and interaction (species x phenological
stage. The Minimum number of required samples to reach the power
of 80% in one-way and two-way independent ANOVA, based on
Cohen's effect size and Bossel's and Lee's effect size, was determined
at the significance level of 0.05. The results showed that, if the goal is
only to study the effect of phenological stages on a plant species, for
an independent ANOVA for the medium effect size in three stages,
approximately 150 samples are required in the total and 50 samples in
each treatment, For the same power, for a dependent ANOVA, about
36 samples in the total and 12 samples in each treatment are required.
If the goal is to investigate the interaction, for an independent
ANOVA for the medium effect size in two plant species and three
stages, there were approximately 158 samples in the total design and
26 samples per treatment. For the same amount of power, the two-way
ANOVA will require approximately 36 samples in the total design and
six samples in each treatment. The results showed that in the present
study the relative efficiency of the dependent ANOVA is between
20% and 30% higher than the independent ANOVA. Also, the number
of 5 samples is not enough to investigate the effect of stage on fodder
quality indicators.

Key Words:
Analysis of variance, nutritive value, phenological stage, relative
efficiency
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