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Short intro to the Sustainable Procurement Pledge
Fungi feature at COP 16
What are fungi and why are they important

How fungi can help us stay within our planetary
boundaries

o  Fungi as a solution to our agricultural and
food challenges

Fungi as a naturbased solution
o  Fungi as an alternative material
Fungi as a solution to pollution
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A Recap on how fungi can help us stay within our
planetary boundaries

A How to be fungi inclusive

A Afew other good sources of information

A Q&A
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The Sustainable Procurement Pledge is an NGO with the mission to:
A ensure sustainable procurement becomes the default
A empower procurement professionals to drive sustainable change.

Our Nature and Biodiversity
chapter aims to demystify
nature and encourage
procurement professionals
globally to stand up for
nature and take an active role
In protecting and conserving
it by buying better.
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Fungi feature at COP 16
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Coissesvation Fungi could be given same status as
flora and fauna under conservation plan
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e Why Fungi Could Get Higher

Conservation Status And
Why It Matters

Daniela De Lorenzo Cont.
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o A fungus in the genus Marasmius. Photograph: Giuliana Furci

|

A new era of mycelial conservation could begin this month when the UK and
Chile propose that fungi should be placed alongside animals and plants as a
separate realm for environmental protection.
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https://drive.google.com/file/d/18t7xchAkh4RR_C29YA5lYl20l7yZzr2E/view
https://www.theguardian.com/environment/2024/oct/16/fungi-status-boost-conservation-cop16-uk-chile-biodiversity-plan
https://www.forbes.com/sites/danieladelorenzo/2024/10/20/why-fungi-could-get-the-status-of-kingdom-and-why-it-matters/
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Fungi are their own kingdom

A Fungi walls are made of chitin, same substance Y\ - -
GKFG F2Nya Ayasoua +FyRrR 8 =8 7 A o

A Fungi store their food as glycogen, same as '-'_ 5 OV
animals P A
A . /

A Fungi are heterotrophs, like animals, they gain
their nutrients from other organisms

enzymes that dissolve their food so that it can
be absorbed into their cells

A Fungi share electrical impulses through their
mycelium, similar to the way our brain sends
electrical impulses to coordinate behaviour,

sensation, thoughts and emotions. i E

Caterpillar Fungus | Andrew Adamatzky



Types of fungi

ASaprotrophic: Recyclers
AMycorrhizal: Symbiotes
AEndophytic: Hitch hikers

AParasitic: Unwanted guests
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HOW FUNGI CAN
HELP US STAY
WITHIN OUR
PLANETARY
BOUNDARIES




Our planetary boundaries are being exceeded

2009 2015

E.g. microplastics in the

environment
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E.g. the disruption of the natural nutrient :

cycles of key elements like nitrogen and
phosphorus in the environment

7 boundaries assessed,
3 crossed

7 boundaries assessed,
4 crossed

Fungi can help us solve some of the challenges associated with our planetary bound
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9 boundaries assessed,
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We are facing unprecedented soil degradation
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Source: Fischer G., van Velthuizen H, Shah M and Nachtergaele F., 2002. Global Agro-ecological Assessment for Agriculture in the 21 Century.

FAO / IIASA Research Report. IIASA, Laxenburg




Yet we need to feed our population effectively

Rates of anaemia globally in psehool children

Category of public health
significance (anaemia prevalence)

[] Mormai (<5.0%)

[ wild (5.0-19.9%)
[ moderate (20.0-39.9%)

- Severe (=40.0%) 0 %

|:| No data %

Malnutrition is
on the rise

Silva and Neto, 2020



We need a manner b
which to improve our
soll ecology and

Increase agricultural
yields

We need a manner b}
which to feed our
population while

maintaining sufficien
nutritional in-take

levels




Plant nutrition pathways

There are 3 main plant nutrition pathways

[ Inefficient ] [ Dynamic J [ Symbiotic}

Mutualism path
(Partnerships)

Chemical path
(Soluble nutrients) Food web path
(Poop loop)

Agronomy Agroecology

Regenerative

Dr Adam Cobb, 2022



Arbuscular mycorrhizal (AM) fungi

No AM-colonization

AM fungi-colonization

Increased resistance
to pathogens

Increased drought toleranc+

Increased salt tolerande
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Nutrient transfer
via AM fungi
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Nutrient transfer ' I MO
via root hairs :

Local resistance t

root pathogens

Increased resistance
to heavy metal

Systemic toxicity

resistance to root
pathogens

® @ O
.

‘

@ Phosphate depletion zone

A Most crops and grasses partner with AM fungi

A AM fungi enhance nutrient and water uptake

A They increases the plants resistance

A They enhance soil structure

A Fungi represent 20960% of the biomass
the soil T C

A Fungal networks can decrease leaching of
nutrients in the soil by 50%

AcKSe O2yUNROGdzGS dzLd G2 vy m
supply.

Rates of arbuscular mycorrhizal fungi a
decreasing, which is exacerbating ou

ability to improve soil ecology and
agricultural yields

Dr Adam Cobb, 2022. Forbes magazi



What could be the cause of this reduction?
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Sorghum Vegetative and Grain Production - AM Fungal Colonization
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Dr Adam Cobb



The solution

1.

Examples of our biggest
Ensure mycorrhizal relationships are taken GMO corporations:
Into account in selective crop breeding A BASF

programmes. A Bayer
A DuPont

A Dow Chemical Company
A Monsanto
A Syngenta

Invest money in optimising mycorrhizal
Fdzya3AQa NRBRES la | o0A2F
agent.Focus on the cause of deforestation, not
fixing the symptom!



' ' Toby Ki S
Good source of information oby Kiers @ Spun

o o -~

TED Lessons from fungi on markets and economics | Toby Kiers
Info Watch later Share

W

Il =) 1:45/16:10 - Market economy B £ Youlube =r



https://youtu.be/NjwvaF3P_5Q

We need a manner b
which to improve our
soll ecology and

Increase agricultural
yields

We need a manner b}
which to feed our
population while

maintaining sufficien
nutritional in-take

levels




Mycoprotein as an alternative to meat

A Mycoprotein has anuch lower land useand carbon footprint Iron content (mg per 100g)
than meat: 0.00018 ha kg vs 0.0068 ha kg for beef.

A Mycoprotein has aood balance of essential amino acids Beef 2.4rmg
compared with beef, although lower. Lamb 1.78 mg
A Mycoprotein is ajood source of vitamin B9, vitamin D, zinc,  Aragekikurage(dried) 10.4mg
selenium and antioxidants Chanterelle 3.5mg
A Mycoprotein and planbased alternatives usually hatieyher mushrooms

energy usagehowever, Quorn, for example, has one the least  Cremini mushrooms 2.1 mg
energy, land and water footprints.

A Mycoprotein can benoulded to represent meat texture
which improves consumer acceptance.

Maitake mushrooms 1.5 mg
Oyster mushrooms 1.3 mg




Environmental impact of meat analogues

B Beef
B Pork

Energy Consumption Chicken

B Plantbased meats
B Mycoprotein

| ® Cellbased meats

Greenhouse Gas o
Emission 0.

Additional Env. Stats.
1 A 1.8 gallons of water per 1
pound of mushrooms
1.0 KWH of electricity per 1
pound of mushrooms
1 1 acre produces up to 1 millio

Eutrophication

Land Use

Ibs of mushrooms annually
After harvesting, mushrooms
can be recycled back into the
potting soll

https://www.mushroomcouncil.com/wp
Smetana et al., 2015 content/uploads/2017/12/MushroordSustainabilityStory
2017.pdf

0.0 0.5 1.0 15
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Find food companies on the Fungi Protein Association website>
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https://www.fungiprotein.org/

Find food companies on the My&tories website
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I " Paul Shapi the Better Meat C
Good source of information aul Shapiro @ the Better Meat Compan

TED* How fungi can disrupt the meat industry | Paul Shapiro | TEDxBoston Y i

Watch later

Watch on 2 Youlube



https://youtu.be/VWqNqp4i77Y

FUNGI AS A NATURE
BASED SOLUTION



Fungl act as huge carbon storers

Ectomycorrhizal Arbuscular mycorrhizal Ericoid mycorrhizal
The paper estimates that global plant communities plants plants plants
allocate: ’ ; I - 1
A 9.07 Gt CO2e per year to ectomycorrhizal fungi, and 100GtC  ~26% 241GIC  -57% 18GtC  ~26%

Biomass Vegetation Biomass Vegetation Biomass Vegetation
A 3.93 Gt CO2e per year to arbuscular mycorrhizal fungi, SO cover cover

and z ~~
N CO, Drawdown

A 0.12 Gt CO2e per year to ericoid mycorrhizal fungi.

By this estimate 13.12 Gt of CO2e are
allocated to the underground mycelium of
mycorrhizal fungi per year, equating to 36%
of current annual CO2 emissions from fossil

\ g
Vol 2
g e 4
‘ ,’)(/ \\\.ié'{;.

fuels. oo
7
® *
. . . . . “"f)A‘—q‘jj.",?"l}"f’i; / j -
If we need solutions to store carbon, this finding is —~E &z ey
important! @ 2 :

(OFe)((=\o31 [0 A M RVA(6 (Lo N o) (= l= a1 e Li[o A MO L= Lo U=k (=185 | e estimated amount of carbon (photosynthate) allocated to different
c30% of marmade carbon emissions annua”y mycorrhiza is expressed as annual Net Primary Productivity (NPP).
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Emma Howcroft



Where are fungi in our current natwgased frameworks?

:'c UNIVERSITY OF
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\ IUCN

I[UCN Global Standard for
Nature-based Solutions

SCIENCE BASED TARGETS NETWORK

GLOBAL COMMONS ALLIANCE
Step 1¢ Assess
Materiality Tool e

SBTN's Materiality Screening Tool

1SIC Graup DO-

INTERNATIONAL UNION FOR CON

SCIENCE BASED TARGETS NETWORK

GLOBAL COMMONS ALLIANCE

Step 4¢ Act
Response Options Database

METRICS,
DATA

SCENARIOS &
ENGAGEMENT

Version 1.1

Decision-makingin a
nature positive world

A corporate diagnostic tool

to advance organisational
understanding of nature-based
solutions projects and
accelerate their
adoption




Where are fungi in our articles on natdbased solutions?

Natural climate solutions
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Getting the message right on nature-based solutions to climate

change
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NATURE-BASED
SOLUTIONS FOR
CLIMATE CHANGE

Beyond Carbon Credits:

A BLUEPRINT FOR HIGH-QUALITY
INTERVENTIONS THAT WORK FOR
PEOPLE, NATURE AND CLIMATE

November 2021




The solution

A Ask for fungi to
be included In
nature-based
frameworks and
solutions

A Ask for case
studies which
Involve fungi as
an ecoeservice
enhancers

Emma Howcroft



The solution
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Conserving the
world’s fungi

We explore and document the fungi to educate about their existence and R
promote public policies in order to protect them and their habitats.

SPUN SOCIETY FOR THE PROTECTION
OF UNDERGROUND NETWORKS

Fungi support much of life on earth. SPUN is a scientific research
organization founded to map mycorrhizal fungal communities and
advocate for their protection.



https://www.ffungi.org/
https://www.spun.earth/

The solution

Consider fungiinyournatw@e 8 SR a2t dzi A 2y & X
Fungasurveys hundreds of forests to

understand (1) which fungi live in the forest and
(2) the growth and health of the forest. By
doing so, we can identify forest fungal
communities linked to forest health. We use this
information to identify wild fungal communities
that can both accelerate tree growth, and
enhance fungal biodiversity across the forest
landscape. Using the recommendations from
this analysis, we inoculate tree seedlings with
fungal communities at time of tree planting.
Finally, we quantify how muchdditional

carbon was removed as a result of forest
microbiome restoration, compared to business
as usual forestry activity. We sell these carbon
dioxide removal outcomes to corporate
partners working to build responsible neéro
strategies.



