Methods of classification
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Systematics= Taxonomy + Evolution

DINC is included in taxonomy
D= Description

|= Identification
N=Nomenclature
C=Classification

e Systematics aims at developing classifications based on different criteria and,
often a distinct methodology is employed for the analysis of data. The two
methods are phenetic methods and phylogenetic methods.

* Phenetic method is based on overall similarity and dissimilarity.

Phylogenetic methods aim at developing a classification based on an analysis
of phylogenetic data, and developing a diagram termed cladogram /phylogenetic
Tree/ tree, depicting the genealogical descent of taxa.

*  Biologists practicing this methodology are known as cladists, and the field of
study as cladistics.



Cladistics

* First proposed by W. Hennig (1950,
1957)

* The term was coined by Mayr
(1969)
*|t is a branching pattern of evolution.

* method of classifying organisms by
common ancestry, based on the
branching of the evolutionary family
tree.



Some important terms

* Apomorphy:- A derived or specialised
character.

* Plesiomorphy: - An ancestral or primitive
character.

* Synapomorphy: An apomorphy shared by two or
more groups which originated in their last
common ancestor.

* Symplesiomorphy: A character shared by a
number of groups,but inherited from ancestors
older than the last common ancestor
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Homology between characters (or
character states). In the first ex-
ample, character A is plesiomorphic
and B is apomorphic. In the second
example, B is apomorphic in rela-
tion to A but plesiomorphic in rela-
tion to C as all three belong to an
evolutionary transformation series.



Homology between two organisms
B and C. In diagram I. similarity is
due to symplesiomorphy as the
character was unchanged in the
previous ancestor. In II, it is due
to synapomorphy as the previous
ancestor had a plesiomorphic char-
acter and the two now share a de-
rived character.
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Principle of parsimony- the most likely evolutionary route is the shortest
hypothetical pathway of changes that explains the pattern under observation.

Taxa in a truly phylogenetic system should be monophyletic.

Homoplasy- similarity due to parallelism or reversal of character states
e.g. Spines of cacti and euphorbs.

Parallelism - independent occurrence of similar changes in groups with a common
ancestry
e.g. development of vessels in Gnetales and dicotyledons,

two species Ranunculus tripartitus and R. hederacea have a similar aquatic
habit and dissected leaves and have acquired these characters by parallel evolution

Convergence - increasing similarity between two distinct phyletic lines, either
with regard to individual organ or to the whole organism
e.g. ‘switch habit’ (circular sheath at nodes) in Equisetum, Ephedra and Polygonum



Examples of convergence (I) and par-
allelism (II) between organisms A
and B. In convergence. similarity is
between organisms derived from
different lineages. In parallelism,
the ancestor is common but both A
and B have evolved an apomorphic
character independently. In both
cases, similarity represents false
synapomorphy. Dissimilarity be-
tween B and C in both diagrams is
due to divergence.
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Monophyly Paraphyly

l

All descendents of a common ancestors are inc

luded.

All descendents of a common ancestors are not included

a group with two or more (i.e., multiple) ancestors, but n
including the true common ancestor of its members
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Chlorobionta (Viridiplantae) — green plants

“Green Algae”

Liverworts

Mosses

Green plant chloroplast

Hornworts

Embryophytes — land plauls*

i
Tracheophytes — vascular plants —/

I-I\f'lnnilnph}-'tm-l rSpeml atophytes — seed plants—l
Gymnosperms Angiosperms
r 3 p 'I r g1osp 'l

on

-
- m = o= = o w S = -
= S EEBwE O w o =I s -
2 2= a8 € T ¥ £S5 Z z
S 2 B 2= = o = E = = =
ol - R T - = -
- S AT B Y = W= - =
Flower, carpels,
stamens (+ sev.
: other features)

Seeds
Wood

Xylem & phloem vascular tissue
Independent sporophyte

Cuticle, gametangia, embryo (sporophyte)



Amiborislet

My mphasalest

Austrobaileyales
Fiparelas
Canellalas
Magnoliales

suladsobue

Leumles
———— Chioenfalest
Commelinales
Zingibemles
Poales
Arecales
Des=ypogonacaae
— Az pamegales
Liliales
Pandenales
Dicscomale
Petoeavialest

51020 oL

Alizmatales
Acomles

slodipna

Certophyllaies

Renurculales
Sehiscase

Protedlas

Buzalest

Trochodendales T
Gunnerales

S]00|pNe 8403 |

Cucurbitales
Fagales
Reeales
Fahales
Celasiraes
Oalidales
M pighiales
Zygophyllalest
Malvales
Bra=sicales
Huarteaies T
Sepindales
Picramniales t
Cross psomatales
— Myriales

spIsou

Vitales
Sexifregales
Cillanizceas

Bedeidopsidales t
Santalabes

Anquifoliales
Escallonialest
Aztardas
Cipsacales
Pemcyphidest
Apiale
Brunidlest

l— Garaniales 3

magnoliids

commelinids

fabids

malvids

lamiids

campanulids




Basic steps in constructing cladograms-

1. Selection of taxa(sp.= OTU/EU)
2. Selection of characters
3. Homology

4. Morphocline (character state network, red to
pink to white

5. Data matrix preparation(Binary)



Methods to construct an
evolutionary tree (phylogenetic
inference)

Maximum parsimony: The selection of the simplest
phylogenetic tree requiring the least number of substitutions
from among all possible phylogenetic trees as the most likely
to be the true phylogenetic tree.

Maximum likelihood: For this method, protein
sequences are much more reliable than the DNA sequences.

*Neighbour-joining: A simplified version of the minimal
evolution method. An evolutionary distance is computed for
all pairs of sequences, and a phylogenetic tree is constructed
from pair wise distances by using the smallest distances by
inferring a bifurcating tree.



