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Fig. 26 Four diagrams showing different origins of three species {X, ¥, 2) from the
ancestral taxa P and Q in order to iliustrate the concepts of monophyly, paraphyly,
polyphyly, parallelism and convergence. The possession of one or other of two contrast-
ing character-states by each of the five taxa is indicated by an open or closed circle
respectively. A. Groups YZ and XYZ are both monophyletic; the similarity batween Y
and Z is a synapomorphy; the difference batween X and Y2 is due to divergence. B.
Group XY is paraphyletic; group X¥Z is monophyletic; the similarity between X and Y is
a symplesiomorphy; tha difference between Y and Z is due to divergenca, C. Group XY is
polyphyletic; group XYZ is monophyletic; the similarity between X and Y is a faise
synapomarphy caused by parallelism. D. Groups XY and XYZ are both polyphylatic;
group YZ is monaophyletic; the similarity between X and ¥ is a false synapomorphy
caused by convergence.
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Ancestral (primitive) state of character

Plesiomorphy
Symplesiomorphy

Descendant (advanced) state of character
Apomorphy

Autapomorphy

Synapomorphy

Homoplasy = convergency + parallelism



A taxon is a group of organisms that Is given a name

Category, rank
(You should not confuse the rank of a taxon with its reality as a

group)

A grade is an artificial taxon. Grade taxa are frequently
paraphyletic and sometimes polyphyletic but are supposed to
represent some level of evolutionary progress, level of
organization, or level of adaptation (e.g., Reptilia or Vermes).

Relationship — genealogical relationship, purely phenetic relation is
explicitly excluded
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Aves Crocodylia  Lepidosauria
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Venn diagram



Either

Character - character states

Or

Transformation series - characters

Plesiomorphic —apomorphic character states (convention: 0
ancestral/primitive state, 1 descendant/advanced state)

Characters/character states — ordered / unordered
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Character polarization — based on a priori arguments

Character optimization - consists of a posteriori arguments
as to how particular characters should be polarized given a
particular tree topology



Liverworts  Hornworts Mosses Tracheophytes

+ Oil bodies + Pseudo-elaters 4+ Leaveson + True lignin
+ Elaters in in sporangium gametophyte + Ornamented tracheid
sporangium + Spore production + Multicellular walls
+ Lunularic acid nonsynchronous rhyzoids + Independent sporophyte
+ Intercalary meristem + Branched sporophyte
in sporophyte
'\/
T Xylem
1+ Phloem

+ Polyphenolics in xylem wall
=+ Perine layer on spores
T Aerial sporophyte axis

Ability to distinguish b-methionine
Stomates

Phylogenetic system istased on expectation, that there is only one
unique genealogical history of all organisms.
Because characters are properties of organisms, they must be placed on

the tree, that represents this history.



Hennig's auxiliary principle - Never assume convergence or parallel
evolution, always assume homology in the absence of contrary
evidence.

Grouping rule - Synapomorphies are evidence for common ancestry
relationships, whereas symplesiomorphies, convergences, and
parallelisms are useless in providing evidence of common ancestry.

Inclusion/exclusion rule - The information from two transformation
series can be combined into a single hypothesis of relationship if that
Information allows for the complete inclusion or the complete
exclusion of groups that were formed by the separate transformation
series. Overlap of groupings leads to the generation of two or

more hypotheses of relationship because the information cannot be
directly combined into a single hypothesis.
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Transformation series

Taxon
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Transformation series

Taxon

X (outgroup)




Transformation series

either

Taxon 1 2 3 4 5 6
X (outgroup) 0 0 0 0 0 0
M | 1 0 0 1 1
N 1 1 1 1 1 1
O 1 1 | 1 0 0
2-1 4-1
1-1 3-1 6-
-1
X
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Outgroup comparison
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Outgroup comparison - higher amount of outgroups

a - decisive character polarity
ab - equivocal character polarity

outgroups ingroup
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resolve
ingroup
[using all
A - characters]
estimate a
ancestral

state
lfor each character)
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First doublet rule

aababa abbaba
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Alternatlng outgroup rule

ababa
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Character/character states coding
— linear transformation series/characters
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OG, A B,C,D E, G, H

Additive binary coding*

Taxon Linear coding C+C/C+C/D C/IC+C/D C/D
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Character/character ®
states coding \ /
— branched
transformation | =6
series/characters /

B,D

/\L 0G, A
Taxon AllexceptT  S/S R+ R/D R/T| T+S+R+R/D S/S R/T

0G 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0
B 1 0 0 0 0 1 0 0
C 1 1 0 0 0 | 1 0
D 1 0 0 0 0 1 0 0
E 1 0 1 0 0 2 0 0
F 1 0 ] 0 1 2 0 1
G 1 0 1 0 0 2 0 0
H 1 0 1 1 0 3 0 0

neaditivne binarne zmieSané
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