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Botany is the study of plants which are the source of the food we eat, the oxygen we 
breathe, most of the medicines we use, and the timbers and fiber which shelter, warm and 
clothe us. Plants are the core to understanding one of the greatest issues of our time – 
global climate change. In Trinity we specialise in the study of the evolution, genetics, 
ecophysiology, vegetation structure, history and dynamics, sustainability and conservation 
of all forms of plant life. 
 
If you are interested in the future of the planet and life on it then Botany is for you. Almost 
no other course offers you the opportunity to study the natural, living World in the field and 
laboratory. Our graduates enter into a large range of careers and, as there is a global 
shortage of plant scientists, find employment in a huge range of careers. 
 
Trinity’s Botany moderatorship is unique in content in Ireland and uncommon in a European 
context. Uniquely, we integrate small-group teaching, field-based activities and the 
laboratory. Field based teaching in ecology, physiology and plant evolution is at its heart: 
We consider both the whole plant and how it works in a natural context. All staff are 
research active with high profile, strong research interests in Ireland and the tropics. 
Consistently, our graduates have rated our course very highly indeed: we believe that our 
course offers you the best possible training in Ireland for your future career. 
 
The JS year consists of a diverse programme of lectures, laboratory practical’s, field trips, 
tutorials and seminars. In the Senior Sophister year, students attend a series of lectures, 
laboratory practical’s, field work, seminars, tutorials and workshops. In addition, they are 
required to undertake a 20 credits research project which culminates in the submission of a 
dissertation. The year consists of a total of 50 mandatory credits and 10 optional credits. 
These modules are indicated in greater detail in the following pages. 
 
Field trips are a central part to Botany teaching, and during your two years study you will be 
allowed to take up to 20 credits in residential field trip modules, including trips to Gran 
Canaria, and Africa.  
 

 

 

 

 

 



 

 

Module Structure  
Botany 

Semester 1 (S1) Semester 2 (S2) 
Core Modules 

BOU33100:  Plant Physiology (5 Credits) BOU33107:  Plant Molecular Biology 
(5 Credits) 

ZOU33010:  Fundamentals of Ecology  
(5 Credits) 

ZOU33070:  Experimental Design and 
Analysis (5 Credits) 

BOU33108:  Plants in the Irish Environment 
(5 Credits) 

BOU33XXX 
:  Diversity and Systematics of Land Plants 
(5 credits) 

BOU33109:  General Botanical Science 
 5 Credits 

BOU33121:  Field Skills in Plant and 
Environmental Sciences (5 Credits) 

Open Modules Scenario I 
In addition to the 5 credits of Trinity Electives, 
choose ONE module from the following three: 
 
BOUXXXX Mycology 
 
GSU33003: Ice Age Earth (5 credits) 
                              
BOU33105: Global Environmental Change 
(5 credits) 

 
Students will automatically be enrolled on both 
modules below in semester 2: 
 
BOU33123: Soil Science (5 credits)  
 
BOU33122: Entomology (5 credits) 
 

Trinity Elective (5 credits) 

 Open Modules Scenario II 
Choose two modules from the following 
three: 
BOUXXXX Mycology 
GSU33003: Ice Age Earth (5 credits) 
                              
BOU33105: Global Environmental Change 
(5 credits) 

In addition to the 5 credits of Trinity Electives, 
choose ONE module from the following two: 
 
BOU33123: Soil Science (5 credits)  
 
BOU33122: Entomology (5 credits) 
 
Trinity Elective (5 credits) 

Open Modules Scenario III 
In addition to the 5 credits of Trinity Electives, 
choose ONE module from the following three: 
 
BOUXXXX Mycology  
 
GSU33003: Ice Age Earth (5 credits) 
                              

In addition to the 5 credits of Trinity Electives, 
choose ONE module from the following two: 
 
BOU33123: Soil Science (5 credits)  
 
BOU33122: Entomology (5 credits) 
 



BOU33105: Global Environmental Change 
(5 Credits) 
Trinity Elective (5 credits) Trinity Elective (5 credits) 

 
BOU33100 Plant Physiology (S1) Prof M Williams      5 credits 
This module covers major biochemical and physiological aspects of photosynthesis, 
respiration, resource capture and growth at both the cell and whole plant level. Supporting 
practical’s are designed to examine both the light and stromal reactions of photosynthesis 
and to investigate the role of light in seed germination and plant development. Continual 
assessment will be through a programme of practical’s, tutorials, and student presentations 
 
ZOU33010 Fundamentals of Ecology (S1)       5 credits  
Profs I Donohue and Prof F Mitchell 
This module examines the factors that affect the distribution, growth and survival of plant 
and animal communities. It describes how organisms interact with their environment and 
the role that they have in ecosystem and community structure. There is an introduction to 
the concepts and models that help to explain and predict organism distributions and 
interactions. The module comprises interrelated components of lectures, practical sessions, 
and fieldwork. It has been designed to provide a foundation to ecological theory and its 
application.   
 
BOU33108 Plants in the Irish Environment (S1)      5 credits 
Profs F Mitchell, I Donohue, T Hodkinson, J McElwain, M Saunders, J Stout & M Williams 
This module combines an introduction to the Botany and Environmental Sciences 
moderatorships with a series of field-based activities including a residential fieldtrip during 
the first week of the teaching term. There will also be a lecture given during the field trip 
and three following it on specific aspects of the Irish flora.   
 
BOU33XXX Frontiers in Botany (S1) Prof M Saunders    5 credits  
The aim of this module is to introduce undergraduate students to current research topics in 
the field of Botany and to explore how the research undertaken in the Botany department is 
at the frontier of addressing the key challenges that society faces. These topics will be 
discussed through interactive tutorials and students will have the opportunity to write an 
extended desk study around the research topics of the staff members. The module is also 
aligned with the Ecology, Evolution and the Environment seminar series where invited 
international speakers will discuss their research and is further divided into a series of 
interactive tutorials and workshops with themes such as, essay writing, problem 
solving, presentation skills, graphics, thesis writing, journal article analysis and scientific 
communication.  

BOU33107 Plant Molecular Biology (S2)  Prof T Hodkinson    5 credits 
Plant Molecular Biology plays a major part in most fields of botanical research including 
ecology, systematics, and physiology. The aim of this module is to cover the fundamentals of 
plant molecular biology and to explore applied aspects, including molecular systematics, 
molecular ecology, conservation genetics and genetic engineering. 



ZOU33070 Experimental Design and Analysis (S2)     5 credits 
Prof C Holland 
This module will aim to put data collection and analysis in the context of research design 
and will be an important foundation for the Senior Sophister research project. The module 
consists of two parts. The emphasis will be practical with a more ‘hands on’ approach rather 
than the theory of statistics. Initially students will be taught about experimental design, data 
collection and sampling and the use of spreadsheets for data entry. This will lead on to 
preliminary data exploration and issues of normality. Emphasis will be placed upon the 
importance of visually exploring the data prior to the use of statistical tests. Summary 
statistics, including measures of centre and spread, skewness, kurtosis, percentiles, and 
boxplots, will be covered. Then the module will move on to explore the concept of 
hypothesis testing and the need to compare two or more means. This will involve the use of 
t-tests and analysis of variance. Other types of data will also be introduced including the 
analysis of frequencies. The relationship between two variables in the context of regression 
analysis will also be explored. Finally, a data set will be used to bring the entire process 
together starting with simple data exploration through summary statistics to more complex 
analyses. The aim of the second part of the module is to address, in more detail, the 
fundamentals of experimental design and to explore how previous projects were conducted. 
In addition, students will learn how to write a moderatorship project proposal. 
 
BOU33XXX Diversity and Systematics of Land Plants (S2)    5 credits 
Prof J McElwain 
There are over 400,000 land plant species known to science. This module will explore the 
evolution and classification of land plants (embryophytes) and how to identify them in the 
field. By undertaking this module you will become acquainted with the evolutionary history, 
life cycle and general distinguishing attributes of the major land plant evolutionary groups: 
Bryophytes (mosses, hornworts and liverworts), Monilophytes (ferns and fern alies), 
Lycophytes, Gymnosperms (e.g. conifers, cycads) and Angiosperms (flowering plants).  The 
module will discuss evolutionary origins, various systems of classification, compare and 
contrast molecular and morphological phylogenetic signals and discuss various large groups 
of land plants with a particular focus on the most ancient ( bryophytes) and the most recent 
and highly diverse (Angiosperms, flowering plants). This module will include laboratory 
practical classes, self-guided fieldwork and lectures. Students will produce their own 
herbarium plant collection on a small selection of native species in the Irish flora as part of 
the module. 
 
BOU33121 Field Skills in Plant and Environmental Sciences (S2)    5 credits 
Prof J Stout (coordinator), T Hodkinson, S Waldren, M Saunders & M Williams 
This module combines a lecture series with a residential field trip to the Canary Islands. The 
Canary Islands represent very different environments to Ireland: they have different 
ecology, different threats, and pressures. They also contain highly variable landscapes and 
there are lots of different types of habitats in small area. In addition, they are home to many 
endemic species, particularly plants, which are not found anywhere else in the world, and 
face many man-made environmental challenges. The lecture series explores the geography, 
flora, and fauna of the Canary Islands, as well as the history of the islands, and the impacts 
that humans have and continue to have on its ecosystems. 
 



Open Modules 
BOU33XXX Mycology (S1) Prof C Harper       5 credits 
Mycology, or the study of fungi and fungus-like organisms, is a fundamentally important 
aspect of biology that impacts nearly all of portions of our daily lives. From the food 
and drinks we enjoy (e.g., bread, beer, cheese) to medically important fungi, to the ecological 
roles that fungi play as symbionts, fungi are everywhere. This module will focus on the biology 
and taxonomy of fungi and fungus-like organisms (e.g., slime moulds, oomycetes, lichens), as 
well as an introduction to the ecological role(s) they play. There will be a focus on the 
mycological biodiversity of Ireland. 
 
GSU33003: Ice Age Earth (S1)       5 credits 
Prof Robin Edwards & Prof F Mitchell 
The last 2.6 million years of Earth history have witnessed dramatic climatic and 
environmental changes. This module provides an overview of these major environmental 
changes, their causes, and their significance for human development. It contrasts ‘glacial’ 
and ‘interglacial’ worlds, examines the nature of the transitions between them, explores 
some potential causes of change, and illustrates their environmental impacts. In the 
process, a range of key environmental records are considered, along with the “proxies” used 
to develop them.  
 
BOU33105 Global Environmental Change (S1) Prof M Williams   5 credits 
The global environment is changing more rapidly at present than at any time during the 
human occupancy of the planet. This module reviews the existence of the changing 
environment and the predictions for the future. Continual assessment consists of a mini 
desk study on the environmental pressures faced by a given country, and also a soil 
respiration practical where climate change is linked to increases in heterotrophic soil 
respiration. 
 
BOU33123 Soil Science (S2) Prof M Saunders     5 credits 
Soils are important for plants as they provide the key resources required for growth and 
essential structural support. This module will provide an overview of the fundamental 
concepts of soil formation and characterisation; how soil characteristics influence plant 
distribution and productivity through water and nutrient availability; how soil organisms 
(bacteria, fungi) interact with plants and how soils influence global biogeochemical cycles 
(carbon and nitrogen). Particular focus will be given to the role of soils in the production of 
food, fuel and fibre and how sustainable land management practices are required to ensure 
the long-term health and fertility of soil systems. 
 
BOU33122 Entomology (S2) Prof J Stout       5 credits 
There are more species of insects on Earth than any other group of organisms and they are 
of massive ecological and economic importance. This module will address behavioural, 
social, ecological and applied aspects of entomology, including their role in delivering 
ecosystem services (such as biocontrol and pollination), invasive species (such as fire ants 
and harlequin ladybirds) and conservation (both in Ireland and internationally). The 
practical’s will provide students with the skills for sampling and identification of insects, 
which will be further enhanced through an individual project. 
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Module Structure  

Botany 
Semester 1 (S1) Semester 2 (S2) 

Core Modules 
ZOU44030 Data Handling (5 credits) BOU44XXX Plants and the Planet (5 

credits) 
BOU44108 Plant Environnent Interactions (5 
credits) 

BOU44110 The Evolution of Plants and 
Plant Atmosphere Interactions (5 credits) 
 
 

BOU44109: Vegetation Description and 
Analysis (5 credits) 

BOU44103: Plant Conservation and 
Biodiversity  
(5 credits) 

Open Modules Capstone  
Choose two of the following four modules:  
 
BOU44107: Plant-Animal Interactions (5 
credits) 

 
 
 
FBU44000: Capstone Project (20 credits) 
 

FBU44060: Plant Breeding and 
Biotechnology (5 credits) 

BOU44111; Restoration Ecology and Re-
Wilding (5 credits) 
 
ZOU44XXX Tropical Ecology and 
Conservation (5 credits – field trip) 
 

 

 
ZOU44030 Data Handling (S1) Prof A Jackson      5 credits 
Being able to form research questions and challenge our hypotheses by collecting and 
analysing data forms the basis of scientific inquiry. An understanding of data analysis is an 
essential skillset for all scientists. This module will consist of 2 tutorial sessions per week 
spanning all of semester 1. One of the tutorials each week will be used to develop class-
directed questions relevant to current scientific thinking. As a class, we will form 
hypotheses, collect data and develop appropriate analytical techniques to answer our 
research questions. Concurrently, online material including video podcasts will be used to 
develop hands-on skills in the use of the very powerful and flexible statistics package R for 
data analysis. The module will start with basic probability theory, introduce different 
statistical distributions and culminate in learning how General Linear Models form a 
common framework for conceptualizing and analysing your data. At the end of the module 
you will have analysed a wide variety of data types and will have used the transferable and 
widely applicable statistics package R to analyse your data.  
 
BOU44108 Plant Environment Interactions (S1)      5 credits 



Prof M Saunders 
Plant growth is significantly influenced by the surrounding physical, chemical and biological 
environment. This module will address the key inter-related concepts of carbon assimilation 
and sequestration, plant water relations and energy balance components across the soil-
plant-atmosphere continuum. The physiological response of plants to respond to a broad 
range of environmental conditions including abiotic and biotic extreme events will be 
explored, and the implications for natural and production-based systems will be assessed. 
 
BOU44109 Vegetation Description and Analysis (S1)     5 credits 
Profs S Waldren  
This module will describe how to sample, record and lead up to detailed multivariate 
analyses to help define vegetation communities. Though some theoretical and historical 
framework will be given in lectures, the emphasis will be on practical collection, analysis and 
interpretation of vegetation data. Various data sets will be utilised in computer-based 
sessions, and field work will be used to generate a novel data set, the analysis and 
interpretation of which will form part of the continuous assessment for this module. 
 
BOU44XXX Plants and the Planet (S2)       5 credits 
Prof M Saunders 
The aim of this module is to further explore how plants influence our planet through 
the research undertaken in the Botany department and the wider world. The module is 
divided into a series of interactive tutorials with staff and also invited speakers on the 
Ecology, Evolution and the Environment seminar series which will explore the frontiers of 
botanical research and how this work addresses the key environmental challenges faced by 
society. This module will also help to develop skills in communication, the analysis of 
scientific information, essay writing, problem solving, graphics, thesis writing, journal article 
analysis. 

BOU44110 The Evolution of Plants and Plant Atmosphere Interactions (S2)  5 credits 
Prof J McElwain 
We are currently experiencing major changes in our climatic and atmospheric environment. 
Conservative estimates project that the concentration of greenhouse gas carbon dioxide will 
double by the end of this century and global temperatures are expected to rise by 1 to 4 
degrees C. A major issue facing the scientific and political community is understanding how 
these projected changes will influence natural ecosystems, plant and animal ecology and 
biodiversity. This module will explore the evolution of plants in the context of long-term 
changes in climate and atmospheric composition. Examples of plant-atmosphere and plant-
climate interactions in the deep geological past will be examined in addition to modern 
experimental studies. The course will provide a framework for understanding the nature 
and scale of evolution, adaptation and ecophysiological responses of plants to their 
atmospheric and climatic environment over the past 500 million years of Earth history. 
Continual assessment will be through a programme of tutorials and student reviews of 
primary research papers linked to lectures. 
 
 
BOU44103 Plant Conservation and Biodiversity (S2)    5 credits 
Profs S Waldren & T Hodkinson  



Loss of biodiversity is one of the major problems facing humanity. The theoretical 
background to the evolution of plant diversity is firstly developed, and the principles of 
conservation are then used to develop approaches to conserve plant diversity. The module 
is taught through lectures and practical workshops. 
 
FBU44000: Research Project (S2)        20 credits 
Prof I Donohue (module co-ordinator) All Botany and Zoology staff 
The project provides an important opportunity for students to plan and carry out a detailed 
and original piece of scientific research and communicate the results. It culminates in the 
production of a thesis and communication of the results through a poster presentation at an 
undergraduate research conference. Students will be assigned to a member of staff who will 
support an appropriate topic and will supervise the work. They will submit a research 
proposal before the practical work begins as part of the Junior Sophister ZOU33070 
Experimental Design & Analysis module, submit a thesis and present a poster on the results. 
For the project, they will be expected to outline clearly a scientific problem, review the 
associated literature, design and execute an appropriate research programme, analyse and 
present the results and draw clear conclusions, all the time recording progress in a 
notebook, which must be made available to the project supervisor together with original 
data. Detailed guidance notes on writing and submitting the thesis and poster may be found 
on the FBU44000 Blackboard site. 
 
Open Modules 
BOU44107 Plant-Animal Interactions (S1) Prof J Stout     5 credits 
In The Origin of Species (1859) Darwin emphasized that “plants and animals, most remote in 
the scale of nature, are bound together by a web of complex relations”. Plant-animal 
interactions have become increasingly recognized as drivers of evolutionary change and 
important components of ecological communities. This module will focus on pollination (the 
transfer of pollen between male and female reproductive structures in flowers) and 
herbivory (the consumption of plants by animals). The first half of the module will focus on 
plant-pollinator interactions, including pollinator-mediated evolution of floral traits, 
community level interactions, pollinator decline and conservation. The second part of the 
module will focus on antagonistic interactions between plants and herbivores, and explore 
plant and animal adaptations to herbivory, plant-herbivore dynamics and applications of 
interactions to ecosystem management. Practical’s will investigate floral characteristics and 
adaptations for pollination, pollinator networks and plant and animal adaptations to 
herbivory. 
 
FBU44060 Plant-Breeding Biotechnology (S1)      5 credits 
Prof T Hodkinson & Dr B Murphy 
The module covers the principles and practice of plant breeding and biotechnology. Lectures 
cover key topics such as the origins of agriculture, genetic resources, disease resistance, 
conventional breeding, modern breeding, genetic engineering, and case studies in breeding 
and biotechnology. Practicals cover crop diversity, polyploid estimation and at least one site 
visit to a Teagasc Research Centre (e.g Ashtown Dublin). 
 
BOU44111 Restoration Ecology and Re-Wilding (S1)    5 credits 
Dr Marcus Collier 



Restoration ecology, like conservation biology, is a ‘crisis’ discipline, having emerged as a 
science/practice response to the social and ecological impacts directly and indirectly driven 
by human activities. Restoration ecology has proven to be highly effective in some cases but 
has also given rise to some controversy as well as policy difficulties. Rewilding and novel 
ecosystems are new and controversial areas within restoration ecology making it difficult to 
know how and when to intervene. This module will introduce you to the challenges and 
opportunities, failings and fallacies of the complex world of restoration ecology, rewilding, 
and the work of restoration ecologists. It will look at how rewilding could be the most 
efficient of nature-based solutions and asks if this is feasible in the modern world. As the 
discipline struggles to navigate global climate issues, integrate with the social sciences, 
incorporate politics and economics, and derive policy actions, this module will draw on case 
studies of restoration globally to will challenge students to rethink ecology and ecosystems 
in the Anthropocene. 
 
ZOU44XXX Tropical Ecology and Conservation (S1)      5 credits 
Prof I Donohue 
The module comprises a short series of lectures followed by a nine-day residential field course 
in East Africa that will run at the end of October (encompassing the reading 
week) though, depending upon national and international travel restrictions, may be moved 
to January 2022 or, if necessary, to later in Semester 2 2022. The module will focus on the 
ecology and biodiversity of a range of ecosystems and habitats (including aquatic ecosystems 
[freshwater rivers and lakes, wetlands and saline lakes], tropical montaine forest and 
grasslands) and the connectivities among them. Issues and problems to do with human 
impacts and the conservation and management of these diverse habitats will also comprise 
an important element of the module. The module will focus particularly on the following three 
topics:  
• Quantifying biodiversity and the factors that underpin biodiversity in the tropics  
• Economics of wildlife management  
• Behaviour on the savannah  
• Sustainable development of tropical ecosystems  
 
 
 
 
 
 
 
 

 

 

 

 

 



Learning Outcomes  
• On successful completion of this programme students will be able to: 
• Demonstrate in written, oral and visual form a foundation level of knowledge and 

understanding of the biological, physical and quantitative sciences underpinning 
Plant Sciences. 

• Demonstrate awareness, particularly in relation to the contributions that plant 
science makes to society, such as maintaining biodiversity, assessing the impacts of 
global change, reducing environmental pollution and ensuring sustainable food and 
energy production, taking into account scientific, social, political, moral and ethical 
considerations. 

• Articulate the fundamental concepts in plant science. 
• Discuss current research developments in plant science. 
• Review and 11riticize published scientific information. 
• Utilise innovative techniques and modern research facilities to develop combined 

theoretical and technical competence so enabling the development of high-quality 
independent research and of the ability to work accurately, efficiently and safely in 
both field and laboratory environments. 

• Demonstrate numerical competency and the ability to analyse quantitative data by 
appropriate statistical tests, using spreadsheets and other software. 

• Collaborate effectively in teams and work independently. 
• Communicate accurately, clearly, persuasively and imaginatively, in both oral and written 

form. 
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