Introduction:

In the Recent Trends in the Classification of Angiosperm Taxonomy discussion, we will
explore the latest developments in the classification of flowering plants known as
angiosperms. These amazing plants are incredibly diverse and have captured the interest of

botanists and plant enthusiasts all over the world.

Taxonomy is the science of identifying, describing, naming, and classifying organisms based
on their shared characteristics and evolutionary relationships. Angiosperm taxonomy involves
organizing flowering plants into various hierarchical levels classes, orders, families, genera,

and species.

In the past, angiosperms were categorized based on their appearance, like the structure of
flowers, leaves, and fruits. This method laid the foundation for classification but had some
limitations. Plants with similar looks could belong to different groups, and some different-
looking plants might be related, causing confusion in their classification.

Recent Trends in the Classification of Angiosperm

Taxonomy

A big breakthrough in angiosperm taxonomy came with the use of molecular techniques.
Researchers started looking at the genetic makeup of plants using DNA sequencing
technology. This helped them understand the plants' evolutionary relationships better by

comparing their genetic data.
The Angiosperm Phylogeny Group (APG) Scheme:

Thanks to molecular data, scientists created the Angiosperm Phylogeny Group (APG)
scheme, which changed how we classify angiosperms. This system focuses on the plants'

evolutionary history, putting them into groups based on their genetic relationships. The goal
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is to create more accurate groups that include an ancestor and all its descendants, giving a

clearer picture of how plants evolved over time.

Angiosperm Phylogeny Group (APG) III System of
Classification

L MAGNOLIIDS

MONOCOTS

BASAL DICOTS

EUDICOTS

GYMNOSPERMS

[The outline has remained the same for APG IV, So one can follow this outline of
classification Check details in the APG IV poster and download the pdf for a more detailed

hierarchy.]
Principles of APG Classification System

1. Retaining the Linnaean System

The APG classification system advocates for the retention of the Linnaean system of orders

and families in the context of flowering plant systematics.
2. Importance of Families

Emphasizing the central role of families in flowering plant systematics, the APG system

recognizes their significance in organizing plant groups.
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3. Ordinal Classification

As a "reference tool of broad utility," the APG system proposes an ordinal classification of
families, with particular emphasis on the value of orders in teaching and studying family

relationships.
4. Monophyletic Groups

The APG system aims to establish monophyletic groups, ensuring that each group consists of

all descendants of a common ancestor.
5. Broad Definition of Group Limits

To optimize usefulness, the APG system takes a broad approach to defining the limits of
groups like orders and families. While larger orders are favored, efforts are made to avoid

single-genus families and single-family orders without violating monophyly.
6. Use of the Term ""Clades""

Above or parallel to the level of orders and families, the term "clades™ is used more freely in
the APG system. Subsequent revisions have seen some clades receiving formal names.

7. Naming Clades

Although naming all clades in a phylogenetic tree is deemed unnecessary and impractical, the
APG authors stress the importance of naming certain clades, especially orders and families,

to facilitate communication and discussion among systematists.

Overall, the APG classification system harmoniously combines aspects of the traditional
Linnaean system with modern phylogenetic approaches, resulting in a comprehensive and

informative framework for organizing the diversity of flowering plants.
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Key comparison between all the 4 version of APG Classification system:

APG IV CLASSIFICATION SYSTEM

Comparison Chart of all the 4 versions of ANGIOSPRM PHYLOGENY GROUP

APGI APGII APG IlI APG IV

NUMBER OF
FAMILIES

NUMBER OF
UNPLACED
FAMILIES

NUMBER OF

ORDERS i

45 59 64

Recognition of new families | Recognition of new families | Recognition of new families

and orders, and changes in | and orders, and changes in and orders, and changes in

the circumscription of some | the circumscription of some | the circumscription of some
families and orders families and orders families and orders

CONSTRUCTION OF 18T
VERSION BASED ON
MOLECULAR DATA

DMA sequences of nuclear DMA sequences of nuclear DMA sequences of nuclear
MOLECULAR DNA saquences of nuclear ribosomal RMA (rRMA) genes, ribosomal RMA (rRMA) genes, ribosomal RNA (rRNA) genes,

ribosomal RNA (rRNA) genes chloroplast DNA {(cpDNA), chloroplast DNA (cpDMA),  chloroplast DNA (cpDNA), and
DATA USED g and internal transcribed and internal transcribed internal transcribed spacer
spacer (ITS) regions spacer (ITS) regions {ITS) regions

Thanks to molecular data, scientists created the Angiosperm Phylogeny Group [APG) scheme, which
changed how we classify angiosperms. This system focuses on the plants' evolutionary history, putting
them into groups based on their genetic relationships. The goal is to create more accurate groups that
include an ancestor and all its descendants, giving a clearer picture of how plants evolved over time.

Advantages and Disadvantages of APG Classification

System:

1. Based on Monophyly: The APG Il classification system is fundamentally based on
monophyly, ensuring that each group consists of all the descendants of a common
ancestor.

2. Synthesis of Multiple Data Sources: This system synthesizes data from various
sources, including morphology, anatomy, embryology, phytochemistry, and molecular

studies, resulting in a more comprehensive and robust classification.
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3. Formal Group Names: The APG IlI classification assigns formal group names up to
a certain level, providing clarity and consistency in nomenclature.

4. Abandonment of Traditional Division: The traditional division of angiosperms is
abandoned, and monocots are now placed between primitive angiosperms and
eudicots, offering a more accurate representation of evolutionary relationships.

5. Placement of Families with Primitive Features: Families exhibiting several
primitive features are placed at the beginning of the classification, exemplified by
Amborellaceae.

6. Reduction of Unplaced and Uncertain Families: Unplaced families in informal
groups and uncertain families are minimized, leading to a more organized and
coherent classification system.

7. Reorganization of Orders and Families: Winteraceae and Canellaceae are brought
under the same order, promoting clarity and better representation of relationships.
Capparidaceae has been separated from Brassicaceae, and Asclepiadaceae has been
merged with Apocynaceae. Liliaceae has been split into Alliaceae, Asparagaceae, and
Asphodelaceae for better resolution.

8. Clarity and Consistency:

o The APG system provides a clear and consistent framework for angiosperm
classification based on an up-to-date understanding of evolutionary
relationships.

o Helps avoid confusion caused by traditional systems that may not reflect true
evolutionary patterns.

9. Phylogenetic Basis:

o APG classification is rooted in molecular phylogenetic data, allowing for a
more accurate representation of evolutionary relationships.

o Considered more objective and robust compared to older systems based solely
on morphological characteristics.

10. Flexibility and Adaptability:

o The APG system is designed to be dynamic and adaptable.

o Allows for updates and refinements based on new data and scientific
discoveries.

11. Evolutionary Context:

o By focusing on phylogeny, the APG system enables insights into the

evolutionary history of angiosperms.
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o Aids in understanding their ecological and functional characteristics in an

evolutionary context.

Limited to Family Level: The classification system has not extended beyond the
family level, which may limit the level of detail and precision in certain cases.
Unplaced Families and Genera: Despite efforts to reduce unplaced families and
genera, some still remain, potentially causing uncertainties in the classification.
Informal Groups for Orders: Orders are organized into informal groups without
proper names conforming to the Botanical Code, potentially leading to confusion and
ambiguity in the naming of higher taxonomic units.
. Angiosperms Ranked as Division: While angiosperms are ranked as a division, there
are no formal taxa between the rank of an order and a division, potentially affecting
the hierarchical structure of the classification.
Complexity:
o Reliance on molecular data and its dynamic nature can make the APG system
more complex and challenging to understand for non-specialists.
o Requires familiarity with molecular biology and phylogenetics.
Lack of Traditional Characters:
o Critics argue that the exclusive use of molecular data might overlook certain
morphological or ecological characteristics.
o Traditional taxonomic features may not be fully considered.
Data Limitations:
o The accuracy of molecular data and phylogenetic analyses depends on
available and high-quality genetic information.
o Incomplete or biased datasets can lead to inaccuracies in the classification.
Constant Updates:
o While adaptability is a strength, frequent updates to the classification can
cause confusion.
o Comparing different versions of the APG system may be challenging due to its

evolving nature.
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Angiosperm Phylogeny Group (APG): Recent Trends in the Classification of
Angiosperm Taxonomy
[Download] PDF Poster of Angiosperm Phylogeny Group Classification

In conclusion, recent progress in the categorization of angiosperm taxonomy has been shaped
by advancements in molecular techniques, the establishment of the APG system, and the
integration of genetic and morphological data. These developments have provided a more

robust framework for understanding the evolutionary relationships of angiosperms.

As we gaze into the future, embracing emerging technologies and promoting collaborative
research will further enrich our knowledge of these fascinating plants. Angiosperms, with
their astounding diversity and ecological significance, will continue to captivate botanists and

nature enthusiasts for generations to come.
You will also like:

Download the Free Book of Plant Physiology by Taiz and Zieger 6th edition

[Download] Top 5 Books for Molecular Biology: Basic to Advance

Join SACHIN’S BIOLOGY on Instagram or Facebook to receive timely updates and

important notes about exams directly on your mobile device. Connect with Mr. Sachin

Chavan, the founder of Sachin’s Biology and author of biologywala.com, who holds an

M.Sc., NET JRF (AIR 21), and GATE qualifications. With SACHIN’S BIOLOGY, you
can have a direct conversation with a knowledgeable and experienced.
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