Application of Genetic Data in Plants
	Marker
	Expression
	Distinguish Identity by Descent and Identity in State
	Inheritance Mode
	Very General Evolution Rate
	Primary Applications
	Weaknesses
	Strengths

	Allozymes
(Isozymes)
	Codominant
	No
	Biparental
	Moderately slow
	Distinguishing closely related species, population variation and differentiation, mating patterns, paternity (sometimes), hybridization
	Low diversity in some species
Discordance with fitness traits

Repeatability: Moderate
Subjectivity: High

Comparability: Indirect
	Inexpensive

Low tech

Actual gene products



	RAPDs
	Dominant
	No
	Biparental
	Moderately fast
	Population variation, and differentiation distinguishing closely related species
	No associated function
Repeatability: Low

Subjectivity: High

Comparability: Indirect
	None



	RFLPs (nuclear DNA, cpDNA, and mtDNA)
	Dominant
	No
	Biparental nuclear DNA

Uniparental cpDNA & mtDNA
	Moderately fast
	Distinguishing closely related species, population variation and differentiation, hybridization
	No associated function
Subjectivity: Moderate
Comparability: Indirect
	Repeatability: High



	AFLP (nuclear DNA, cpDNA, and mtDNA)
	Primarily dominant
	No
	Biparental nuclear DNA

Uniparental cpDNA & mtDNA
	Moderately fast
	Distinguishing closely related species, population variation and differentiation, hybridization
	No associated function
Subjectivity: Moderate
Comparability: Indirect
	Repeatability: High



	Microsatellites (nuclear DNA, cpDNA)
	Codominant in nuclear DNA
	Weak
	Biparental nuclear DNA

Uniparental cpDNA & mtDNA
	VERY fast
	Population variation and differentiation, paternity, mating patterns, identifying individuals and sources of individuals
	Expensive to develop

No associated function
Subjectivity: Moderate
Comparability: Moderate, Indirect
Null Alleles

PCR Errors
	Highly variable

Repeatability: High


	cpDNA sequence, coding regions
	Haploid
	Yes
	Uniparental
	Relatively slow
	Species, genus, family, and order level systematics
	Lack of variation
One linkage group
	Repeatability: High

Subjectivity: Low

Comparability: High



	cpDNA sequence, noncoding regions
	Haploid
	Yes
	Typically uniparental
	Some fast regions, but mostly relatively slow
	species, generic, and family level systematics, rarely population level questions
	Low variation;
One linkage group
	Repeatability: High

Subjectivity: Low

Comparability: High



	Nuclear DNA sequence,

coding regions
	Codominant
	Yes
	Biparental
	Relatively slow, but locus dependent
	Species, genus and family level systematics to deeper relationships depending on gene region
	Multiple copy number due to gene duplication; difficult to sort out cis/trans phase in heterozygotes
	Repeatability: High

Subjectivity: Low

Comparability: High



	Nuclear DNA sequence, noncoding regions
	Codominant
	Yes
	Biparental
	some regions fast
	Species and genus level systematics, sometimes population variation and differentiation
	Multiple copy number due to gene duplication Insertions/deletions can make alignments difficult
Subjectivity: Moderate

Comparability: Moderate
	Repeatability: High



	Internal Transcribed Spacer (ITS)/External Transcribed Spacer (ETS)
	Functionally dominant
	Moderately yes
	Biparental
	Relatively fast, but rates heterogen-eous
	Populations within taxa and among closely related taxa
	Insertions/deletions make alignments difficult 

Hard to determine homology across taxa 

Short region (limited information)

Subjectivity: High
Comparability: Moderate
	Repeatability: High



	mtDNA sequence, coding regions
	Haploid
	Yes
	Typically uniparental
	VERY, VERY slow
	Best for examining patterns of deep divergence
	Chromosomal rearrangements  and insertion/deletions cause difficulties
One linkage group
	Repeatability: High

Subjectivity: Low

Comparability: High



	mtDNA sequence, noncoding regions
	Haploid
	Yes
	Typically uniparental
	VERY slow
	Best for examining patterns of deep divergence
	Chromosomal rearrangements cause difficulties
One linkage group

Subjectivity: Moderate

Comparability: Moderate
	Repeatability: High




Repeatability: ability to get the same results from the same material in different runs under the same conditions
Subjectivity: degree of observer judgment needed to interpret results

Comparability: how well data can be compared with similar data from other taxa or studies
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