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oyal Botanic Gardens

How are these challenges and their solutions linked? GV "
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Perrigo, Antonelli, et al. (unpublished)



Pollution: the overlooked crisis K@V "
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other stressors:

e temperature
e water scarcity
A A e pH and salinity
< e nutrient availability
e pathogens
and many more

Gabriel Sigmund et al. (in review)



Pollution: a bigger threat than climate change? K@V "

80

IUCN Red List: 11,500 out
of 83,669 assessed animal
species are considered to
be impacted by pollution

Percent of threatened species
category is the main threat

Gabriel Sigmund et al. (in review);
Hogue & Breon (2022) Conservation Science and Practice
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Madagascar: threatened species

ANIMALS PLANTS %
Aves %
Arthropoda (N=209)
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Ralimanana et al (2022) Science; Antonelli et al (2022) Science



Royal Botanic Gardens

Protection aided by Al

Time: 1

Species richness (500 ssp.) Mean population density (mean: 948.2) Total population size (2.37 M) Phylogenetic diversity (100.0 %)
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CAPT I Conservation Area Prioritization Silvestro et al. (2022) Nature Sustainability
Through Artificial INtelligence https://www.captain-project.net



Royal Botanic Gardens

Restoration following best evidence

1) Protect existing forest first

- Reforestation doesn'’t easily compensate
for the losses of deforestation

+ Old- and second-growth, degraded and
restored forests are all valuable

10 golden rules
for reforestation

3) Aim to maximize biodiversity
recovery to meet multiple goals

2) Work together

+ Involve local communities
— with interactive participation
O r— inevery project phase
™

- Restoring biodiversity will maximize
carbon sequestration and help
deliver socio-economic benefits

PPP

New forest
established!

4) Select appropriate areas for reforestation

5) Use natural regeneration + Only target previously forested lands
wherever possible @ + Connect or expand existing forest

+ Do not displace activities that will
cause deforestation elsewhere

+ It can be cheaper and more
efficient than tree planting,
if conditions are suitable
+ Works best on lightly
degraded sites or those
close to existing forest Yy

6) Plant species to maximize biodiversity

- Always plant a mix of species
+ Use as many natives as possible
« Include rare, endemic and endangered species

:,g, « Promote mutualistic interactions
+ Avoid invasive species
AND

7) Use resilient plant material
+ Incorporate appropriate

q genetic variability

="

+ Pay attention to provenance

8) Plan ahead for infrastructure

-+ Use the locally available
infrastructure, capacity
and supply chain, or build
it into the project
+ Refer to seed standards
to ensure maximum seed
quality and process efficiency
+ Provide training and use
local knowledge

10) Make it pay

+ Ensure the project’s
economic sustainability

R Fexeting dat ot wial + Income can come from
esearch existing data and perform trials Carbon credite NIFPS,

+ Adapt management accordingly watershed and cultural services
+ Monitor the results beyond project life $ - Make sure the economic

9) Learn by doing

+ Use appropriate indicators according benefits reach rural and
to project goals poor local communities

(a) Protected existing
native forest

Monitorin,;
(d) Restored or livelihood E

native forest

Seed rain

(h) urban and (€) Natural regeneration

rural area

(a) Protected existing
native forest
(b)Restored
riparian forest
(g) Protected
native grassland

(e) Nursery A/

Seed and wetland
collecting y

() Tree planting area
(e) Seed bank

Establishment trials Soil preparation

Di Sacco et al (2021) Global Change Biology
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kew.org/science | a.antonelli@kew.org
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