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Kew’s scienti�c vision is to document and understand 
global plant and fungal diversity and its uses, bringing 
authoritative expertise to bear on the critical challenges 
facing humanity today. 

In this strategy, we explain how research on the comparative biology        
of plants and fungi is helping us achieve this vision, and we set out  
our scienti�c priorities and objectives for the next �ve years.
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Comparative Plant and 
Fungal Biology at Kew
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What is comparative biology?
Comparative biologists explore natural variation among organisms to 
understand the patterns of life at all levels, from genes to ecosystems. 
By comparing different lineages with distinct evolutionary histories 
and distributions, we shed light on the mechanisms that generate the 
diversity of life over space and time. 

Comparative biology is a fundamental science with many applications,  
for example in agriculture, ecology and conservation biology. 
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The Comparative Plant and  
Fungal Biology department
Comparative Plant and Fungal Biology is one of Kew’s six scienti�c 
research departments, with around 90 research staff, students and 
associates in four teams operating across all three science buildings.  
By exploiting our unique collections for research in our extensive facilities, 
we play a central role in Kew Science, in collaboration with colleagues 
across Kew and our partners in over 100 countries worldwide. 

We undertake comparative research that combines breadth in the 
diversity of organisms studied with depth in the analytical approaches 
applied. This allows us to generate authoritative and wide-ranging 
insights into the systematics, evolution and traits of major plant and 
fungal groups. 

By studying diversity at the level of genes through to ecosystems, we 
aim to explain how plants and fungi evolve, interact with each other  
and their environment, and respond to global change.

Our scienti�c vision is to understand 
the principles that determine plant 
and fungal diversity, applying this 
fundamental knowledge to the 
global challenges of today.
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Ful�lling our  
vision: Our teams
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Comparative Plant and Fungal Biology at Kew is delivered through the 
expertise of around 40 science staff at the heart of our department.  
Our research community also involves students (including more than 
20 PhD students), around 30 honorary research staff, and many visiting 
researchers and volunteers.

Character  
Evolution

Comparative 
Seed Biology

Integrated 
Monography

Comparative 
Fungal 
Biology

The department is 
divided into four research 

teams, interconnected 
by multidisciplinary, 

collaborative research 
towards shared 

comparative goals
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Kew’s researchers are completing the tree of life for plant groups of economic and 
environmental importance. The aloe tree of life will shed light on the evolution of  
drought tolerance in this economically important group. 

Integrated Monography 

Conducting fundamental research on the classi�cation 
and evolution of plants 

The Integrated Monography team studies taxonomy, classi�cation and 
evolution of the most economically and ecologically important groups 
of plants, such as the aloe, grass, legume, myrtle, orchid and palm 
families. These include the relatives of food crops such as wheat, rice, 
soy, oil palm and coconut, timbers such as eucalypts and rosewoods, 
and natural products such as Aloe vera. 

We discover and describe species on a global scale, uncovering their 
evolutionary relationships. Our methods combine plant taxonomic 
expertise with -omics technologies to complete the tree of life for focal 
plant groups and unlock fundamental biodiversity knowledge for the 
broadest audiences. 

Our collections, which have been developed and re�ned by generations 
of experts, are the cornerstone of our research. They have enabled us 
to develop unrivalled expertise in our focal groups and collaborative 
partnerships across the world.
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Kew’s researchers are studying the evolution of pigments in lichens to understand their role 
in protection from ultraviolet (UV) radiation in extreme environments.

Comparative Fungal Biology 

Exploring the diversity and evolution of the world’s fungi 

All life depends on plants, but all plants depend on fungi. With their 
multiple ecological roles (e.g. as decomposers, symbionts, pathogens), 
fungi are fundamental to life on Earth. Yet knowledge of fungal biology 
lags far behind that of plants. 

Kew has a strong track record in fungal diversity research and is 
home to the largest fungarium in the world, holding over 1.25 million 
fungal specimens. The Comparative Fungal Biology team combines 
fundamental taxonomic expertise with modern molecular approaches 
and ecological perspectives. Our research ranges from baseline 
diversity studies in biodiversity hotspots through to reconstructing the 
fungal tree of life, with a special emphasis on evolution and ecology of 
lifestyles and symbiotic interactions. 

We have special expertise in lichens, mycorrhizal fungi and ant-farmed 
fungi, and use these as model groups to address broader questions 
related to determinants of diversity, community ecology and global change.  
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Character Evolution  

Investigating the evolution of plant and fungal traits  
and their responses to global change 

The Character Evolution team conducts research on speci�c traits that 
cut across plant and fungal lineages. We focus on a wide range of 
genomic, structural, chemical and ecological traits within a comparative 
evolutionary framework to understand the drivers and processes 
underpinning global plant and fungal diversity. 

Our research uses diverse datasets associated with Kew’s scienti�c 
and living collections. Ongoing collecting and digitisation activities are 
contributing to the growth of these publicly available datasets.

We aim to analyse our data with increasingly sophisticated phylogenetic 
and ecological modelling approaches. This will lead to a greater 
understanding of how different traits interact and evolve to generate 
plant and fungal diversity, how key traits can in�uence or be in�uenced 
by evolutionary and ecosystem processes, and how these insights can 
predict plant and fungal responses to global environmental change.   

Kew’s researchers are actively involved in generating new datasets for a wide range of traits, 
including those associated with �ower development and genomic diversity.
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Comparative Seed Biology   

Examining diversity and adaptations in seeds,  
from longevity to germination 

Knowledge of seed biology is central not only to understanding plant 
regeneration and ecosystem resilience, but also to conservation, global 
agriculture and food security.

The Comparative Seed Biology team focuses on key seed functional 
traits in wild plant species, especially traits related to germination, 
longevity and stress. We use the latest lab-based techniques and 
draw on the extraordinary collections of the Millennium Seed Bank to 
study seeds within and across plant lineages, such as the traits of the 
microseeds of orchids. We test the impacts of environmental variables 
such as temperature, water and salinity on germination, with signi�cant 
implications for species distributions and extinction risk. 

We also study extreme environments, even sending seeds into space, 
seeking the most stress-tolerant seeds to inform our understanding of 
seed lifespan. 

Our research is central to the development of baseline evidence 
for seed conservation strategies, seed banking techniques and 
cryopreservation at Kew and beyond. 

Kew’s researchers are assessing the survival of seeds of coastal species in habitats at risk 
of severe degradation.



Our scienti�c priorities 
and objectives



Our scienti�c priorities in Comparative 
Plant and Fungal Biology are:
 • building the tree of life for plants and fungi

 • trait-based research across plant and fungal lineages

 • lineage-focused research on plant and fungal groups
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Building the tree of life for plants 
and fungi
The evolutionary tree of life underpins all our research. It provides  
the fundamental roadmap for exploring and predicting patterns of 
diversity, understanding the drivers behind this diversity, and  
predicting future trends. 

Building the tree of life for plants and fungi remains a long-term research 
priority for Kew.

Our objectives for 2019–2023 are:
 • to complete the tree of life at the genus level for 

�owering plants and fungi using high-throughput 
sequencing tools, disseminating the data and  
results through publications and online

 • to develop genomics as a routine component  
of comparative biology at Kew

 • to apply the latest genomic tools to our collections  
to generate complete, species-level phylogenies  
of our focal groups of plants and fungi 

 • to participate in the global effort to sequence  
the genomes of all life on Earth
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Trait-based research across plant  
and fungal lineages
Cutting across plant and fungal diversity, we focus on speci�c traits to 
explore the genetic, epigenetic, metabolic, cellular, whole-organism and 
ecological processes underpinning plant and fungal diversity. 

Key traits currently being investigated include seed behaviour, �oral 
evolution, structural and chemical characteristics, fungal symbiotic 
interactions and genomic diversity.

Our objectives for 2019–2023 are:
 • to understand the role that genomic traits play in 

driving plant and fungal evolution and diversity

 • to quantify the variation in physiological and physical 
traits that impact emergence and survival of seeds, 
providing insights into species resilience

 • to reconstruct the evolution of mutualisms in  
different groups of plants and fungi

 • to develop research in functional morphological 
and molecular traits, addressing key questions in 
the evolution of plants and fungi, and their roles in 
ecosystem resilience
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Lineage-focused research on plant 
and fungal groups 

We develop deep expertise in globally important groups of plants and 
fungi. Our plant and fungal lineage experts are leaders in the taxonomy 
and systematics of their groups and apply their knowledge to broader 
evolutionary and ecological questions.

Our focal groups (aloes, grasses, legumes, lichens, macrofungi, 
mycorrhizal fungi, myrtles, orchids and palms) cover all major regions  
and habitats of the world and are used as model groups for those areas. 

Our objectives for 2019–2023 are:
 • to explore the most threatened, diverse and poorly  

studied ecosystems, completing our collections for  
our focal groups 

 • to describe all new species discovered and produce 
monographs of critical taxa

 • to integrate ecological and trait data with phylogenetic 
evidence to reveal patterns and drivers of plant and  
fungal evolution

 • to investigate spatial evolutionary patterns using 
newly developed phylogenetic frameworks to  
support conservation programmes, particularly  
in biodiversity hotspots
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Our impact
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Understanding plants and fungi
We are currently facing the greatest global challenges 
ever experienced by humankind. It is now widely 
acknowledged that plants and fungi will provide solutions 
to these global challenges, but only if we know what they 
are, where they grow, how they function and their role in 
life support systems for humankind. 

Our comparative biologists are leading authorities on plants and fungi, 
with an unrivalled understanding of their taxonomy, traits and evolution, 
and are the right people to answer these questions. 
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Creating knowledge from  
precious collections
Our research is underpinned by Kew’s collections, which 
have been built up over 170 years – 7 million herbarium 
specimens, 1.25 million fungarium specimens, 150,000 
glass slides, 48,000 DNA samples, 2 billion seeds, and 
many more. 

These collections provide almost endless possibilities for comparative 
research, from the discovery of new species and traits in the Herbarium 
and Fungarium, to novel evolutionary insights from our DNA bank, 
original genomic data from our living collections, and innovative seed 
behavioural �ndings from our seed bank.

Our scientists do not just use Kew’s collections, they actively enrich 
them with new specimens and knowledge.  
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Spreading the word
Kew’s science has global reach and relevance. A key role 
of our teams is therefore to ensure effective sharing of 
our knowledge and communication of our science and 
conservation work.

Comparative plant and fungal biologists at Kew are constantly exploring 
and explaining the living world. For example, in our Plant and Fungal 
Tree of Life project (PAFTOL – www.paftol.org), we are gathering genomic 
data from all genera of plants and fungi in our collections to build an 
evolutionary roadmap for navigating plant and fungal knowledge.

We also play a leading role in training the next generation of plant and 
fungal scientists through postgraduate teaching and student supervision, 
and we share our science through cross-platform communications, from 
high impact scienti�c papers to the Kew Science Festival, crossing the 
full spectrum of media.
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What will success 
look like in 2023?
 • Kew increasingly recognised globally for the quality of its 

comparative biological research on plants and fungi.

 • The tree of life completed for all genera of plants and fungi,  
with the data and outputs shared globally with diverse audiences.

 • Kew recognised as the UK’s leading institution in systematics  
of plants and fungi, with deep specialist expertise in at least  
eight major groups of relevance to critical challenges facing 
humanity today.

 • Cutting edge -omics approaches integrated throughout our 
comparative research.

 • Kew’s trait and systematic datasets available to the  
broadest audiences.

 • Kew’s training and postgraduate programmes integrated and 
extended, inspiring a new generation of comparative plant and 
fungal biologists.
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