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OBSERVAGOES: Este curso sera ministrado em inglés. Espera-se que os alunos tenham um conhecimento
basico da lingua bem como um conhecimento basico em sistematica filogenética.

FLOWERING PLANTS: PHYLOGENY, EVOLUTION & DIVERSIFICATION

COURSE DESCRIPTION:

The main goal of this course is to provide graduate students with a detailed understanding on the morphology,
evolution and diversification of flowering plants. A second goal is provide students with an appreciation of how
flowering plants and land plants in general have helped shape the biosphere by their interactions with other
organisms and the ecological consequences of their physiology.

AIMS:

1. Gain acquaintance with major families of flowering plants

2. Become familiar with plant morphology

3. Understand general phylogenetic relationships and evolutionary patterns in flowering plants
4. Develop an understanding of the impact of flowering plants on the biosphere

BACKGROUND:

Our understanding of relationships within angiosperms has improved considerably due to findings in
molecular systematics over the last twenty years. However, understanding morphological and especially eco-
physiological evolution remains a challenge, and few attempts have been made to relate the evolution of
angiosperms to the great changes in the biosphere over the last 150 million years. Conventional ideas of co-
evolution also fail to capture the complexity of the relationships between plants and their associated animals.

Here we lay the foundations for a revised appreciation of the evolution of flowering plants. The
laboratory sessions will allow students to develop a firm understanding of the basic principles of the
morphology of flowering plants by focusing on the morphology and anatomy of the major groups using fresh
and preserved material of exemplar Brazilian families. Associated lectures will give students some of the tools
to think about the broad patterns of angiosperm diversity and how to integrate these with issues like the
decrease of carbon dioxide concentration in the atmosphere and the diversification of pollinating and
herbivorous insects that have occurred along with the evolution of angiosperms since the Cretaceous.

ORGANIZATION & EVALUATION CRITERIA:

Time
* Theory classes will be held in the morning, between 09h00-10h30

* Labs will be held in the afternoon in every session, between 14h00-17h30.

Materials
» Students should bring dissection materials (e.g., razors, fine tweezers, needles) to all Labs.
Evaluation

* Assignment: Choose any family (it does not have to be one we discuss in class) of 500 species and up, or a
group of families, and describe its phylogeny and diversification; write your account for a non-botanist.



* Quiz: A quiz will be held every day at the beginning of the class. The quizzes will cover the contents, both
laboratory and lecture, of the previous day; there will be no quiz on the first day.

* Laboratory Book: Each student will have his or her own sketchbook that will be provided in the first day of
class by the instructors. This book will be used to illustrate all materials covered during labs.

* Final Grading: Assignment (30%), Lab Quiz (30%), Laboratory book (30%), Participation in class (10%).

CONTENTS:

26" May (Monday): Amborellales to Magnoliales
* Thinking about phylogeny, evolution and classification: what do we need to know and do we know it?
* Interpretation of phylogenetic trees.
* How to measure evolutionary success.

e Setting the scene: Alternation of generations, principles of morphology, lignophytes, gymnosperms,
and basic seed plant construction.

27" May (Tuesday): Laurales to Asparagales
*  Monocots: Different principles of plant construction.

* Orchidaceae: An example of plant diversification?

28" May (Wednesday): Arecales to Zingiberales
* How to be a woody Monocot (Screw pines, palms, bamboos, etc.).

e Grasses, grasslands, and C4 photosynthesis in general.

29" May (Thursday): Ranunculales to Malpighiales 1

* Why dense veins are more important than flowers in biosphere evolution: The evolution of tropical rain
forests and the K/T boundary.

* Marine angiosperms: The mangrove and sea-grass ecosystems.

30" May (Friday): Malpighiales 2 to Rosales

* Nitrogen fixation.

2" June (Monday): Curcubitales to Sapindales

* Fungi and plants, a central role in carbon sequestration? Endophytes, ecto- and endo-mycorrhizae,
and mycoheterotrophs.

3" June (Tuesday): Huerteales to Caryophyllales

* Extreme ecophysiological variation: Carnivores, and plants of saline habitats and deserts.

4™ June (Wednesday): Cornales, Ericales, Garryales and Aquifoliaceae

* The Asterids and diversification, what is the connection? Tropical Rain Forests again.

5" June (Thursday): The Asterid I/Lamiid Clade. Gentianales to Lamiales

* Plant-pollinator interactions and rethinking co-evolution: the many and the few, or why specialized
flowers are pollinated by generalist pollinators.



6" June (Friday): The Asterid ll/Campanulid Clade. Asterales to Dipsacales.
* Plants and changing climates: What has happened since the Devonian?

e Summary: Flowering plants, evolution and diversification
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