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Data analysis in population genetics. I. analysis of RAPD data with AMO-
VA
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Abstract Random Amplified Polymorphic DNA RAPD data have been increasingly used in studies on
population and conservation genetics. Analysis of molecular variance AMOVA has become one of the
important methods utilized in analysis of population genetic structure. Currently WINAMOVA is the most
popular software that is used for AMOVA analysis and often runs together with RAPDistance a software
to calculate genetic distances. However cautions should be taken when AMOVA analysis is used to
process the RAPD data because of the dominant characteristic of RAPD marker and the limitation of RAP-
Distance. In this paper we briefly introduce the principle and algorithm of AMOVA analysis and de-
scribe a new program DCFA that substitutes for RAPDistance. We also illustrate the processes of run-
ning the programs DCFA and WINAMOVA. In addition we analyze eight Oryza rufipogon populations as
an example to demonstrate how to process RAPD data with AMOVA and discuss the results in light of
population genetic structure. Finally based on the comparison of four commonly used distance coeffi-
cients we suggest that the coefficients of Euclidean squared distance and NEI-LI rather than JACCARD
are suitable for analysis of molecular variance.
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Table 1  Examples of the files for program WINAMOVATL.55. The underlined words can be edited without limitation
File type Distance file Group file Population file
File name rice. dis rice. grp ricel - pop
12345 2 groups 11 individuals
Format 0.00 1234 14
2.00 0.00 5678 35
1.00 3.00 0.00 42
1.00 1.00 2.00 0.00
1.00 3.00 2.00 2.00 0.00
8 2 1 1 3 4 RAPD
5 RAPD
Interpretation The matrix of distances among 5 RAPD 123 4 2 4 3 2

phenotypes

Eight populations are divided into 2
groups. Group 1 includes populations
1 2 3 and 4. Group 2 includes the

remaining populations

This population has RAPD pheno-
types 1
are 4 5 and 2 respectively

3 4 and their frequencies
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Table 2 Partition of genetic variance with four different distance matrices

Euclidean squared distance

Euclidean distance

P I
AG 13.28 61.80% <0.001 AG 1.269 38.75% <0.001
/ AP/WG 3.19 14.86% <0.001 / AP/WG 0.489 14.93% <0.001
WP 5.02 23.34% <0.001 WP 1.517 46.32% <0.001
NEI-LI NEI-LI coefficient JACCARD JACCARD coefficient

P P
AG 0.1215 61.56% <0.001 AG 0.1519 53.81% <0.001
/ AP/WG 0.0290 14.74% <0.001 / AP/WG 0.0467 16.57% <0.001
WP 0.0467 23.70% <0.001 wp 0.0836 29.61% <0.001
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