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320 acres (c. 130 hectares) with vast collection of 14,000 trees from the temperate 
world



COLLECTIONS and INFRASTRUCTRE

8.5m Herbarium & Fungarium specimens

50,000 DNA samples

2.2 billion seeds from 40,000 species

17,000 species
in culAvaAon 
at Kew

300,000
books

> 100,000 
Economic 
Botany 
artefacts

150,000 microscope slides

6,000 in vitro specimens



Partnership > 100 countries (ca. 400 collaborators)



Wild botanic garden in the heart of Sussex, home to the 
Millennium Seed Bank, over 500 acres of diverse landscapes 
and plants from across the globe.

Kew @Wakehurst





1. Targeting & documenting Useful 
Plants – food plants (globally)
• Millennium Seed Bank 
• Useful Plants and Fungi of 

Colombia Project
2. From seed conservation to use
• Restoring the traditional 

Mediterranean diet
• Kew’s programme in Mexico

Content



40,292 useful plants 
from 13 large datasets

Targeting and Documenting Useful Plants

Diazgranados, M., Allkin, B., Black, N., 
Cámara-Leret, R., Canteiro, C., Carretero, J., ... 
& Ulian, T. (2020). World checklist of useful 
plant species.



A) Spatial distribution of the Useful Plants (UPs) species conserved at the MSB and B) Number of countries, accessions, families, genera and 
species by biogeopgraphic continent

• 13,598 Useful Plant (UP) species (34%) 
belonging to 3,696 genera and 325 families

• Approximately, one in two accessions conserved 
and one in three species captured are UPs. 

Useful Plants species conserved at the Millennium Seed Bank (MSB) – captured UPs
B

A

Link to article: https://rdcu.be/dphsT
BLOG linked to article: The Millennium Seed Bank as the Noah’s Ark of 
global wild useful plants. | Kew

https://rdcu.be/dphsT
https://www.kew.org/read-and-watch/noahs-ark-of-global-wild-useful-plants
https://www.kew.org/read-and-watch/noahs-ark-of-global-wild-useful-plants


Liu, U., Gianella, M., Dávila Aranda, P. ,… & Ulian, T. Conserving useful plants for a sustainable future: species coverage, spatial distribution, and conservation status within the 
Millennium Seed Bank collection.BiodiversConserv32, 2791–2839 (2023). https://doi.org/10.1007/s10531-023-02631-w

Useful Plants species conserved at the Millennium Seed Bank (MSB) – captured UPs

https://doi.org/10.1007/s10531-023-02631-w


Useful Plants species conserved at the Millennium Seed Bank (MSB) – captured UPs

• 3,182 food plant species (> 40 
%)  and 2,677 animal food 
species

• 79 of the 94 crop genera (84%) 
have been captured by 10,089 
UP accessions from 116 
countries. 

• The most common beneficial 
use category is medicinal, 
followed by environmental, 
material, and human food 
value.

• Accessions followed a similar 
order, but the % species 
captured was relatively higher 
for invertebrate food, animal 
food, poison, and environment 
use (53–61%) than for fuel, 
human food, social use, gene 
source, medicine, and material 
(34–46%).



Useful Plants species conserved at the Millennium Seed Bank (MSB) – uncaptured UPs

• Seeds traits (e.g., seed storage
behaviour) or “Exceptional Plants”
which preclude storage in
conventional seed banks were
assessed using Dickie and Pritchard
(2002), Seed Information Database
(SID-RBG Kew 2022) and Pence et al.
(2022): at least 112 uncaptured
genera likely bear recalcitrant seeds.
This accounted for 1399 UP species
listed in WCUP.

• Of the missing 15 CWR genera, 7 are
known to be recalcitrant, 3
intermediate, 3 possibly orthodox, 2
orthodox. From the 8 missing
multipurpose UP species, 6 are likely
to have recalcitrant seeds. At least
288 UP species fit the category of
being “Exceptional Plants”.



Useful Plants and Fungi of Colombia
Understanding Colombia’s useful plants and fungi to improve people’s
livelihoods, reducing inequality and gender gap by boosting its bioeconomy
through the sustainable use of its biodiversity.

Mauricio Diazgranados, Tiziana Ulian1 , Carolina Castellanos-Castro2 and Felipe Garcia-Cardona 2

1 Royal Botanic Gardens, Kew
2 Instituto de Investigación de Recursos Biológicos Alexander von Humboldt



Development of Platform for a Value 
Chain Network that will allow connecting 
all the actors along the value chain

– First of its kind –

Useful Plants and Fungi of Colombia (UPFC)
To provide pathways to develop the 
country's bioeconomy.
Online platforms making accessible the knowledge

Red de Ingredientes Naturales (REDin) - Colombia

https://redin-colombia.org/ 

In-Colombia.org – proyecto Plantas y Hongos Útiles 
de Colombia

119 researchers
26 external institutions
140 outputs

https://in-colombia.org/
https://in-colombia.org/


Catalogue of Useful Plants of Colombia & Catalogue of Fungi of Colombia

https://kew.iro.bl.uk/ 

https://tinyurl.com/hongoscolombiahttps://tinyurl.com/plantascolombia



Understanding the diversity of Colombian Wild Edible Plants (WEP)

• 3.805 species are edible in 
Colombia 

• The departments of Antioquia
and Cundinamarca are the 
richest in edible species

Food Insecurity in rural households 
was 57.7% in 2010 and 54.2% in 
2015.

Today, only 198 WEP are part of the 
market of natural products in 
Colombia

Native plants consumption in 
Colombia has significantly decreased 
over time.

90% of the natural 
ingredients marketed in Colombia are 
imported

Background Research questions Findings

What is the taxonomic diversity of 
WEP in Colombia?

What is their conservation status and 
biogeographic distribution across 
bioregions?



Taxonomic diversity of CEP: Passiflora

Passiflora edulisP. edulis

P. caerulieaP. caeruliea

P. ligularisP. ligularis

P. quadragularis

P. quadragularis

P. tarminiana

P. tarminiana

P. vitifolia

P. foetida



Towards sustainable value chains: the Guáimaro

Brosimum alicastrum Sw.
(Moraceae)

• Great environmental importance & 
nutritional qualities (high 
carbohydrates and antioxidant activity)

• Culinary versatility: the seed used to 
be a staple food for prehispanic. It 
can be eaten raw, boiled, roasted or 
made into flour, which can be used to 
improve the nutritional properties of 
traditional dishes.

Revitalisation through sustainable 
consumption and commercialisation in the 
community of Becerril - effective tool for 
ecological conservation and forest 
restoration

Guaimaro cultivation and processing in the community of Becerri. Dessert made with Guaimaro flour at Celele restaurant 
in Cartagena 

Breadnut or ramon



Conservation-through-use

Natural ingredients used by Restaurant Minimal in Bogotá and Celele Restaurant in Cartagena.

Collaboration between communities and restaurants
• Chefs and restaurants can represent key allies for achieving the conservation and revitalisation of these 

resources

• They can bridge the gap between farmers and public plates.

• They are directly and indirectly affecting agriculture, plant diversity and diets.

• Through them, communities can transform endangered products into economic assets.



https://bit.ly/UPFCVideoENG
https://bit.ly/UPFCVideoESP

https://bit.ly/UPFCVideoENG
https://bit.ly/UPFCVideoESP


Useful Plants & Fungi of Colombia (UPFC): project by numbers





Seed Use - Theoretical framework

Mattana, E., Ulian, T., & Pritchard, H. W. 
(2022). Seeds as natural capital. Trends in 
Plant Science, 27(2), 139-146. 

Seeds as Natural Capital Seed-based Solutions to Global Challenges



From Seed Conservation to Use at the Millenium Seed Bank

Ulian, T., Sacandé, M., Hudson, A., & Mattana, E. (2017). Conservation of 
indigenous plants to support community livelihoods: the MGU–Useful Plants 
Project. Journal of Environmental Planning and Management, 60(4), 668-
683. 
https://www.tandfonline.com/doi/full/10.1080/09640568.2016.1166101

Sacande, M., & Berrahmouni, N. (2016). Community participation and 
ecological criteria for selecting species and restoring natural capital with 
native species in the Sahel. Restoration Ecology, 24(4), 479-488. 
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.12337

https://www.tandfonline.com/doi/full/10.1080/09640568.2016.1166101
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.12337


From Seed Conservation to Use at the Millenium Seed Bank

Available at https://kew.iro.bl.uk/work/sc/e5f06281-47b4-
4ab1-9b5e-7220abc066a8

• Targeting and prioritizing useful 
plants

• Seed collecting 
• Seed banking (ex situ)
• Plant propagation and 

conservation in local 
communities (in situ)

• Sustainable use and income 
generation
• Plants (seeds, seedlings)
• Plant Products 

https://kew.iro.bl.uk/work/sc/e5f06281-47b4-4ab1-9b5e-7220abc066a8
https://kew.iro.bl.uk/work/sc/e5f06281-47b4-4ab1-9b5e-7220abc066a8


© RBG Kew

• Conservation of wild edible plants 
and the associated Traditional 
Knowledge.

• Research
• Impact of climate change on 

their reproduction from seeds -
seed germination.

• Identification of key nutritional 
and other bioactive molecules.

• Promotion of the traditional 
cuisine, i.e., traditional dishes in 
selected restaurants and food 
festivals.

• Supporting the restoration of 
the Mediterranean agricultural

landscapes - traditional 
terraces and orchards

To restore the Mediterranean diet 
through the conservation of Wild 
Edible Plants

Restoring the traditional Mediterranean diet (Res Med) 
Jordan and Lebanon

Source: https://www.kew.org/science/our-
science/projects/restoring-Mediterranean-diet

https://www.kew.org/science/our-science/projects/restoring-Mediterranean-diet
https://www.kew.org/science/our-science/projects/restoring-Mediterranean-diet


© RBG Kew

Priority WEPs species



© RBG Kew

Akkoub (Gundelia tournefortii L.)

Priority WEPs species



© RBG Kew

• Seed Collecting & Conservation

• Seed germination studies to 
understand the seed biology and 
ecology for long term storage and 
future cultivation efforts

• Phytochemistry experiments to 
understand the nutritional value of 
the species

• Genetic diversity studies to aid 
understanding of distribution and 
provide molecular tools for breeding

Seed Conservation and Research



© RBG Kew

Seed germination studies to 
understand the seed biology and 
ecology for long term storage and 
future cultivation efforts
Tests on seed dormancy breaking 
and germination requirements 

Experimental work - Seed Germination





© RBG Kew

• Phytochemical analyses have been 
carried out on Gundelia tournefortii L.

• Amino acid content, protein content 
and high value chemistry have been 
analysed

• Tissue samples have included leaves 
and inflorescences

Experimental work – Nutritional value



© RBG Kew

Some commercial plant products from WEPs at the 
Al-Shouf Cedar Nature Reserve, Lebanon Akkoub (Gundelia tournefor-i L.) pickled inflorescences

Supporting the marketing



Kew’s programme in Mexico

To protect, conserve and enhance the natural capital of the Mexican forests, 
built around a detailed understanding of native tree seeds

Native tree seeds to enhance the natural capital of Mexican forests

Royal Botanic Gardens, Kew (UK). PI: Dr Tiziana Ulian, co-PI: Michael Way, coordinator: Dr Maraeva Gianella
Facultad de Estudios Superiores Iztacala, UNAM (Mexico).  Dr Patricia Davila, Dr Isela Rodriguez, Dr Cesar Flores.
Pronatura Veracruz A.C., Mexico. Elisa Peresbarbosa Rojas.
Institute of Ecology A.C., Mexico. Dr Maria Toledo, Dr Robert Manson.



Millennium Seed Bank Project (now Partnership)

Mexico   
• Access and Benefit Sharing Agreement between UNAM and Kew (2002)
• > 4,000 seed accessions (2,037 spp.) banked with a focus on endemic, endangered, and useful plant 

species



To protect, conserve and enhance the natural capital of the Mexican forests, 
built around a detailed understanding of native tree seeds

Native tree seeds to enhance the natural capital of Mexican forests

1. Science-based conservation of tree species in Mexico (2015 – 2019), funded by Garfield Weston (GW) Foundation
(£ 521,479 British Pounds).

2. Conserving native useful trees of Mexico to maintain its natural capital (2019-2021), funded by Newton Fund (£
124,556).

3. Using native trees important for local communities to enhance reforestation in Mexico (Veracruz) funded by GW
Foundation (Phase 1: 2020-2023, £ 250,000; Aldama Foundation (2022-2027, £250,000); with the support of
Herbal Essences to enhance the propagation component (2023, £108,000).

4. Restoring the natural capital of Mexican forests, funded by GW Foundation: 2024-2027, £ 560,000.
5. Enhancing carbon sequestration in shade-grown coffee plantations in the State of Veracruz (2022 – 2025) funded

by UK PACT (Phase 1: 2022-2023, £ 131,000; Phase 2: 2023-2025: £423,045) and Emberson Foundation (2023
- 2024, £ 250.000).



Kew’s Programme in Mexico

GESI

Climate 
change 

mitigation

Targeting

Seed 
collecting

Seed research 
(storage behaviour, 

germination, climate 
change resilience)

Conservation

In situ: plant 
propagation for 

species recovery, 
restoration, 
agriculture

Ecosystem 
Services 

(Livelihoods)

Local 
Communities

Ex situ: seed 
banking at MSB 

& in country



The most comprehensive database and catalogue of 
native trees of Mexico with information on species 
diversity, geographic distribution, human uses, and 
conservation:

• 2,885 native tree species, belonging to 612 
genera and 128 families

• Fabaceae is the most represented family and 
Quercus the most represented genus.

• Approximately 44% of tree species are endemic to 
the country

• 674 species have at least one recorded traditional 
use

Targeting

Tellez, O., Mattana, E., Diazgranados, M., Kühn, N., Castillo-Lorenzo, E., 
Lira, R., Montes-Leyva, L., Rodriguez, I., Ortiz, C.M.F., Way, M. and Dávila, 
P., 2020. Native trees of Mexico: diversity, distribution, uses and 
conservation. PeerJ, 8, p.e9898.



• The Veracruz and Chiapas states were identified as hotspots of biodiversity 
and conservation needs

Veracruz

Chiapas

Tellez, O., Mattana, E., Diazgranados, M., Kühn, N., Castillo-Lorenzo, E., Lira, R., 
Montes-Leyva, L., Rodriguez, I., Ortiz, C.M.F., Way, M. and Dávila, P., 2020. Native trees 
of Mexico: diversity, distribution, uses and conservation. PeerJ, 8, p.e9898.

📷 PV

Targeting



Seed collecting, conservation and research



Propagation & Donation



Planting & Reforestation trials



Local 
Communities:
Training & 
Marketing



Enhancing carbon sequestration and improving 
livelihoods in shade-grown coffee plantations in
the State of Veracruz, Mexico

• Strategic selection of native TREE species 
• High Carbon Sequestration Capacity
• Conservation Status
• Native Distribution
• Uses
• Additional economic benefits & ecosystem services identified 

in participatory workshops with the community (GESI 
approach)

• Seed collecting and conservation
• Research: seed germination under different climate change 

scenarios (resilience) & plant ecophysiology (carbon 
sequestration)

• Tree propagation, planting and monitoring
• Knowledge Products & Dissemination
• Training & Marketing

Gender equality and social inclusion (GESI) approach



1. Inga vera Willd.
2. Inga punctata Willd.
3. Erythrina americana Mill.
4. Psidium guajava L.
5. Heliocarpus appendiculatus Turcz.
6. Persea schiedeana Nees
7. Inga inicuil Schltdl. & Cham. ex G.Don

Species selection
Science-based and participatory approach with local communities

Gender equality and social inclusion (GESI) approach



Knowledge Products & Dissemination

https://www.kew.org/science/our-science/projects/sequestration-and-livelihoods-coffee

https://pronaturaveracruz.org/capturacarbono/

https://www.kew.org/science/our-science/projects/sequestration-and-livelihoods-coffee
https://pronaturaveracruz.org/capturacarbono/


Dissemination: species information leaflets

Persea americana Mill.

Persea schiedena Nees



Lilia L. Páez Ramón Itza



Impacts

Research Environmental Tree Diversity & ES
Conservation Socio-economic

Implementation of a 
replicable method for carbon 

sequestration and 
conservation of native tree 

biodiversity as an adaptation 
strategy for climate change in 

shade-grown coffee 
plantations.

Scientific validation of the 
methodology.

Increased conservation of 
the TMCF (tree diversity and 

Ecosystem Services) 
through the restoration of 

selected native tree species 
in the shade-grown coffee 

plantations of State of 
Veracruz. 

Native tree species with high 
potential for carbon capture 

and climate resilience 
conserved

Enhanced economic opportunities 
generated for smallholder farmers 

to improve their livelihoods 
produced, e.g., through the 

production of higher value coffee 
and other potential products in 

shade-grown coffee plantations; 
access to carbon credits; and 

creation of ecotourism 
opportunities in the State of 

Veracruz. 

Improved carbon 
sequestration through 

planting of the selected 
native tree species with high 

capacity for carbon 
sequestration in the State of 

Veracruz. 



Concluding remarks

• Plant Diversity, along with the wealth of traditional knowledge about its uses and practices, offers 
a largely untapped resource for a sustainable future.

• Seeds represent the main assets for Nature based Solutions to enhance the sustainable use of 
plants in nature conservation and support a sustainable development model.

• Seed Banking is important for the ex-situ conservation of useful plants and safeguarding the 
ecosystem services they provide directly (e.g., food, medicine, materials, fuel) and indirectly to 
humans (e.g., soil and water).

• Involvement of local communities is critical– through bidirectional knowledge exchange and 
working closely with organisations in international development, governmental and non-
governmental organisations. Raising awareness of the benefits of native local plants, e.g., for 
nutrition/health through communication and developing marketing options and sustainable value 
chains.

• Research & Development: many knowledge gaps need to be filled to support the cultivation and 
sustainable use of useful plants.

Sources:
Ulian et al. (2020) https://nph.onlinelibrary.wiley.com/doi/10.1002/ppp3.10145
Borelli, et al. (2020). https://www.mdpi.com/2223-7747/9/10/1299

https://nph.onlinelibrary.wiley.com/doi/10.1002/ppp3.10145
https://www.mdpi.com/2223-7747/9/10/1299


Many thanks!
Dr Tiziana Ulian (t.ulian@kew.org )
Senior Research Leader - Sustainable Use, Seeds & Solutions, Royal Botanic Gardens, Kew (U.K.)
Visiting Professor, Department of Life Sciences and Systems Biology, University of Turin (Italy)
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