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Introduction

❑ Inspired by nature. 
Driven by vision.
Jacaranda Tree Story



Global Challenges And Local 

Impact

❑Climate Change
Deforestation
Malnutrition
Water Pollution

Unemployment



Moringa Olifera Solution

The moringa leaves and seeds are 
highly nutritious and can be 
utilized for food,medicine,water 
purification, soil conservation and 

other purposes.



Versatility Of Moringa

It’s a fast grower and thrives in 
Southern African region.
Multipurpose tree species.
Can absorb 20 times more carbon 

dioxide than other vegetation.



Moringa Nutritional Value



Backyard Makeshift 

Greenhouse: Pilot Scale



Afforestation Initiative



Tissue Culture Technique

• Micro propagation, tissue culture techniques in a 

nutritionally defined media under controlled environment, 

its an approach for quickly replicating plants.

• This technique was chosen to create uniform Moringa 

Trees within a short period of time

• Germination take 3-4 days with high efficiency.



Sustainable Propagation Techniques: Tissue 

Culture



Indoors To Greenhouse: Acclimatization



Plantations And Value Addition

• Scaling up production to commercial capacity.

• Creation of employment in the rural areas through 

commercial plantations establishment.

• Mobilizing more farmers to join the movement.

• Creation of new innovative value added products.



Vermi-composting System





Goal

• Our ultimate goal is to plant at least 10 million Moringa 

trees in Zimbabwe by 2025, and we have already given 

out more than 30 000 trees in urban for free thus far. 

Creating Greener ,Healthier and Happier Cities for all 

leaving no one behind.



The Entrepreneur 

Behind The Initiative

Manfred Muvingi-

A young man from 
Zimbabwe with a start-

up company called 

Moringa Forest Nursery 

(pvt) ltd. A holder of an 

honors in 

Biotechnology.



Thank You
Manfred Muvingi |Moringa Forest 

Nursey

Inspired By Nature. Driven By Vision.

moringaforestnursey@gmail.com

mailto:moringaforestnursey@gmail.c






Stonehouse, Gloucestershire



• No gates, no tickets

• Every tree on public and private land

• Engaging the community with their trees

• Professional and volunteer collaboration

• Delivering benefits to the town

• Stonehouse Community Arboretum Management Plan

The Stonehouse Community Arboretum 



• Written in 2020-2021

• Professional and public consultation

• Adopted as policy in September 2021

Management Plan



The Stonehouse Tree Charter



Actions



Referencing



Community engagement



Community engagement



Community engagement
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Conclusions

• Stonehouse: A normal town

• Caring for existing trees

• Establishing new ones

• Engaging the community

• Improving the town

• Telling stories through trees
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The age of the polycrisis

World Economic Forum, Global Risks landscape: an interconnectedness 
map, Global Risks Perception survey 2022-2023

Millennium Kids, Green Lab Fundraiser . 2021



Youth Voice

Millennium Kids, Youth Board, staff and mentors at Lake Claremont with 
UNAWA Award for outstanding environmental achievement. 2019

Millennium Kids, Avenues for Youth Led Social Change. 2020



The Green Lab Program

• School projects

• Community 
Projects 

• Individual 
Projects

• Events

• Online (Green 
Lab Challenge, 

Mentoring)

Millennium Kids Green Lab Locations, 
www.greenlab.org.au, 2023 

http://www.greenlab.org.au/


My Green Lab Project

Advocacy and 
education

Parliament House, 
Sustainability Fair, 2 
public forums with 
the Environment 
minister and WFUF

Fundraising with 
Multicultural lions of 
WA Lions 

Currently without a 
viable site or 
funding.

Reconnected  with 
Watercorp

Presented at WFUF

2023 and beyond

Site analysis South 
Perth, including i-
tree canopy, site 
design  stakeholder 
engagement, 
election promised 
funding, change of 
government. Site 
not progress.

Site chosen, 
designed and 
scoped with Town 
of Victoria Park

Budget cuts meant 
unable to be 
completed in 2023.

Skill building; 
learning to use my 
voice.

Site 3-4: 2021-2022

2 Community 
consultation 
workshops with local 
Primary School, 
Subject matter 
experts

Awarded Grant

Unable to receive 
written permission

To progress, Grant 
lost

Site adjacent to 
major project, 
handed ideas to 
Metronet 

No longer included 
in decisions around 
site

Millennium Kids 
Green Lab program 
begins 

Site 2: 2019-2020

Joined MK

Site 1 not 
progressed due to 
site capacity issues 
and staff changes

Joined the MK 
Youth Board

Second site 
investigated, meet 
stakeholders (Local 
governments, new 
Water Corp Staff), 
seek funding.

Develop skills 
through MK 

Site 1 and 2: 2017-2018

Asked Mum if we 
could plant trees 
on drainage basin, 
she helps me with 
some research and 
organizes 
meetings.

Meet with Local 
Government, 
business and Water 
Corporation

Seek funding

Create designs

Site 1 (2015-2016)

Johnstone, A. Green Lab project, www.greenlab.org.au, 
2023 

http://www.greenlab.org.au/


Education for behavior change

Design

Education and advocacy

Engagement

Education

Advocacy

Education

Millennium Kids. Green Lab project init iat ives 2017-2023



1. Inspire
In the first stage, participants engage in 

thought-provoking play to help identify the 

issues and opportunities for change. These 

are then mapped against the UN Sustainable 

Development Goals, validated and prioritised. 

Finally, participants review examples of other 

youth-led projects.

Our Process

Millennium Kids. Skills for life process. 
www.greenlab.org.au, 2023 

http://www.greenlab.org.au/


Thank you
Aelwen Johnstone | Millennium Kids

www.greenlab.org.au

info@milleniumkids.com.au
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Introduction ( 1/1) 

❖ The worldwide urban population is already 55% and 

expected to rise to 68% by 2050, with 90% of this increase 

taking place in Asia and Africa (UN, 2022); 

This will expand rapidly the expansion of urban areas to rural 

areas (Conversion of agricultural lands in to urban areas, 

cutting down of the food tree species, etc.); 

This leads to unemployability of rural people and increases 

loss of green jobs; 

This will increase the food demand mostly in urban areas.



Introduction (1/2)

For instance, about 70% of a country’s food supply is consumed in 

cities but 90% of the food in developing countries comes from 

rural areas (Bereuter et al., 2016). 

The increased food demand in the urban areas due to the rapid 

growing urban population will be exacerbated by the effects of 

climate change which is affecting the world´s food production 

systems (Intergovernmental Panel on Climate Change (IPCC), 

2022; Parry et al., 2004).

It will increase the global conflicts (FAO, 2022).

Urban food availability is vulnerable as rural areas’ food 

production is which is under threat (IPCC, 2022).  



Introduction (1/3)

Potential solutions to overcome urban food scarcity due to the 
aforementioned drivers include: 

1.  Urban agriculture (Gerster-Bentaya, 2013),  

2. Urban food forestry (Salbitano et al., 2019).

Urban food forestry can increase food security (Clark and Nicholas, 

2013; Vannozzi Brito and Borelli, 2020); 

It provides other socio-economic and ecological services such as 

carbon sequestration and urban biodiversity conservation  (Clark and 

Nicholas, 2013; Salbitano et al., 2019; Vannozzi Brito and Borelli, 2020); 

Furthermore, urban food forestry as green urban space is an umbrella 

climate action which is key to meeting the Sustainable Development 

Goals (SDGs) (Borelli and Conigliaro, 2018; Lorenzo-Sáez et al., 2021).



Introduction (1/4)
Most studies that looked at the role of food tree species in carbon 
sequestration were done outside urban areas (Dao et al., 2021; Sharma et 

al., 2021); 

Beyond the scarcity of studies on the role of urban food tree species in 
sequestering carbon, no single study tried to use original data to determine 

the typology, structure, functions with focus on climate actions and tree 

biodiversity conservation in West Africa Sahel, region with unique socio-

economic, political and ecological challenges. 

Niger is a land-locked country in the Sahel region facing a food deficit 

and is one of the highest rates in the world (3.71%).

About 80% of its population live in rural areas and the majority of them rely 

on subsistence farming, fishing, and the collection of non-timber forest 

products for their livelihood.

The cities in Niger such as the city of Niamey (Hassoumi, 2019) are 
dependent on the rural areas and foreign countries to get fruits.



Introduction (1/5)

Nearly 20 percent of the population cannot meet their food needs 
because of factors such as inadequate agricultural production, 

security constraints and high demographic growth (WFP, 2023). 

Exploring the structure of urban food forests of Niger is central to food 
security and nutrition. 

Therefore, this study tries to provide urban food forest data for the 

urban planners in order to incorporate food forests into their designs 
for achieving food security in Niger. 



2. Materials and methods
• Urban food forest in Niger : combination of edible species (tree and herbaceous plants) 

in the urban and peri-urban settings. 

• Methods for data collection : Forest inventory and ethnobotanical survey; 

• Methods for data analysis : Allometric model, Biodiversity index, ANOVA and Kruskal Wallis

tests were used.  

Two types food forest in Niamey city (School 

and administrative areas
Source : Moussa Soule, 2017 



2.Materials and Methods

Cities Food forest types Number of plots Area(ha)

Niamey

Administrative areas

21 3.98

Maradi 24 3.6

Niamey

Commercial areas

9 1.87

Maradi 11 0.97

Niamey Public large urban 

green spaces

33 7.37

Maradi 17 3.93

Niamey

Residential areas

51 3.75

Maradi 23 1.72

Niamey

Road

45 2.74

Maradi 42 1.7

Niamey

School

26 6.74

Maradi 26 5.34

Niamey

Peri-urban forests

17 4.25

Maradi 12 3

Niamey

Total

202 30.7

Maradi 155 20.25

Table 1. Number of plots and area per urban food forest types in two cities (Niamey and Maradi)

Figure 1: Study area and urban food forestry plots in the two cities



3.1 Results and Discussion

Woody species diversity                                   

Nativity of species

Cities Food forest types Richness Shannon Evenness Exotic Native                          

Niamey                   Administrative 

areas

22 2.28 0.74 9 13

Maradi 26 2.70 0.83 11 15

Niamey

Commercial areas

5 1.39 0.86 0 5

Maradi 18 2.63 0.91 7 11

Niamey

Forested areas

25 2.27 0.70 5 20

Maradi 25 2.82 0.88 6 19

Niamey

Residential areas

29 2.77 0.82 16 13

Maradi 36 3.24 0.90 17 19

Niamey

Roads

14 3.27 0.40 7 7

Maradi 14 2.35 0.89 3 11

Niamey

Schools

14 1.17 0.65 2 12

Maradi 18 2.54 0.88 06 12

Niamey
Peri-urban forests

11 1.60 0.67 0 11

Maradi 12 2.33 0.94 1 11

Niamey

Total

50 3.86 0.99 22 28

Maradi 52 2.71 0.88 18 27

Niamey
P-values

0.32 0.42 0.42 0.65 0.41

Maradi 0.43 0.30 0.54 0.33 0.35

Table 2: Urban food forests (UFF) composition
• Residential urban food forests had the highest number of food tree 

species in two Sahel cit ies compared to the other urban food forest 

types; 

• Indigenous food tree species dominate 58% of the tree food flora; 

• The mist letoe (Tapinanthus dodoneifolius) on the urban trees is 

consumed in both cit ies; 

•  Balanit es aegyptiaca and Mangifera indica are the dominant 

food tree species; 

• UFF in Niamey and Maradi is mult i-layered and polycultural food 

systems composed of herbaceous and woody species which 

confirmed the definit ion of (Allen and Mason, 2021; Park et al., 

2019).

• Key implications: Urban food security, green jobs creation, climate 

actions, biodiversity conservation (Focus on the use of local t ree 

species), urban botany education, etc.

• For example, in the list  of the recorded food tree species, there is 

Adansonia digitata (Baobab tree) which is an economic food tree 

species, great source of minerals and vitamins, part icularly of 

vitamin C (Stadlmayr et al., 2020).
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3. 2 Results and Discussion

Woody species diversity                                   

Nativity of species

Cities Food forest types Richness Shannon Evenness Exotic Native                          

Niamey                   Administrative 

areas

22 2.28 0.74 9 13

Maradi 26 2.70 0.83 11 15

Niamey

Commercial areas

5 1.39 0.86 0 5

Maradi 18 2.63 0.91 7 11

Niamey

Forested areas

25 2.27 0.70 5 20

Maradi 25 2.82 0.88 6 19

Niamey

Residential areas

29 2.77 0.82 16 13

Maradi 36 3.24 0.90 17 19

Niamey

Roads

14 3.27 0.40 7 7

Maradi 14 2.35 0.89 3 11

Niamey

Schools

14 1.17 0.65 2 12

Maradi 18 2.54 0.88 06 12

Niamey
Peri-urban forests

11 1.60 0.67 0 11

Maradi 12 2.33 0.94 1 11

Niamey

Total

50 3.86 0.99 22 28

Maradi 52 2.71 0.88 18 27

Niamey
P-values

0.32 0.42 0.42 0.65 0.41

Maradi 0.43 0.30 0.54 0.33 0.35

Table 2: Urban food forests (UFF) composition
• Our study revealed the use of indigenous tree species in the urban 

food forestry in the two cit ies such as Balanites aegyptiaca, Ziziphus 

spina-christ i, Boscia senegalensis, Vit ellaria paradoxa, etc.  

• The use of local t ree species such as Balanites aegyptiaca, and 

Ziziphus spina-christ i is key to the human nutrit ion as reported that 

by (Mokria et al., 2022) the aforementioned tree species were good 

sources of nutrient including minerals.

• Added to that, we have recorded the Dialium guineense which its 

fruit  is a good source of iron, magnesium and copper (Ayessou et 

al., 2014). 

• This is key to the local biodiversity conservation as the native tree 

species can enhance the urban forest diversity and cover which 

have reported to increase the diversity of native birds (Villaseñor et 

al., 2021). 

• The dominance of Fabaceae could be due the nature of the food 

tree species in this family such as Tamarindus indica, Parkia 

biglobosa, Dialium guineense and some gum tree species such as 

Acacia senegal, etc. 



3. 3 Results and Discussion 

Cities Urban food forest 

types

Stem density 

(ha) (DBH ≥ 5 

cm)

Basal area 

(m2/ha)

Tree cover 

(%)

Niamey Administrative 

areas

32.65 1.85 13.43

Maradi 49.44 3.73 15.29

Niamey Commercial areas 3.21 0.54 2.38 

Maradi 49.48 2.33 9.73

Niamey Residential areas 19.47 1.92 6.06

Maradi 54.65 2.77 11.45

Niamey Forested areas 28.36 2.35 8.90

Maradi 29.00 1.17 5.76

Niamey Schools 13.95 0.60 3.36

Maradi 6.74 0.62 2.36

Niamey Roads 20.07 3.33 12.43

Maradi 18.24 1.83 6.97

Niamey Peri-urban forests 24 1. 47 4.70

Maradi 7.67 2.41 2.44

Niamey Overall 2027 1.72 ± 0.24 7.32 ± 0.3

Maradi 2456 2.12 ± 1.03 7.71 ± 4.77

P-values - 0.00 0.00

- 0.00 0.00

Table 3. Urban food forest’ structural characteristics 

• Our study shows high structural values such as the values of t ree cover, basal 

area and stem density; 

• Key implications: Urban heat and runoff reduction, air pollut ion removal, 

Mosque food forest in Niamey city

Source : Moussa Soule, 2017 



3.4 Results and Discussion

Cities Urban Food forest 

types

Number of 

stems (DBH ≥ 5 

cm)

Mean (StDev) 

DBH (cm)

Mean (StDev)  

Height (m)

Biomass carbon (t/ha)

Niamey Administrative areas 128 23.68 ± 12.68 7.01 ± 2.96 0.78

Maradi 178 27.15 ± 15.04 6.31 ± 2.89 6.83

Niamey Commercial areas 6 43.36 ± 17.87 8.13 ± 1.93 1.25

Maradi 48 19.01 ± 15.59 5.19 ± 2.77 4.75

Niamey Residential areas 73 26.89 ± 23.71 6.23 ± 2.53 3.30

Maradi 94 20.58 ± 15.02 5.27 ± 2.55 4.90

Niamey Forested areas 209 26.80 ± 18.32 5.86 ± 3.024 4.61

Maradi 114 19.36 ± 11.80 4.91 ± 0.2.51 2.09

Niamey Schools 94 18.88 ± 14.03 6.36 ± 3.16 1.35

Maradi 36 30.00 ± 16.60 6.35 ± 2.53 1.09

Niamey Roads 55 37.70 ± 26.61 6.83 ± 2.44 5.95

Maradi 31 30.66 ± 18.70 7.18 ± 2.52 3.48

Niamey Peri-urban forests 102 23.11 ± 15.81 4.54 ± 2.36 2.70

Maradi 25 27.27 ± 13.60 5.84± 2.50 1.08

Niamey Overall 667 28.63 ± 8.72 6.42 ± 1.02 2.85 ± 1.92

Maradi 526 24.86 ± 5.07 5.86 ± 0.81 3.58 ± 2.11

P-values - 0.00 0.00 0.00

- 0.00 0.00 0.69

Table 4. Carbon stock across the urban food forest types in Niamey and Maradi 

cities The native food tree species contributed about 82% of the total 

carbon stock in while the contribution of exotic food tree was 18% 
Niamey city. 

The indigenous food tree species contributed about 67% to the 
total carbon stock while the exotic food tree species (33%). 

Among the exotic food tree species, mango trees contributed 
about 79% of the total carbon stored in the exotic urban food 
trees while Balanites aegypt iaca represent 40% of the total carbon 

sequestered by the local tree species.

Key implications: Inclusion of the urban food forest in climate 

change mitigation policy, urban heat and runoff reduction, air 
pollution removal



5. Conclusions 
• This study determined the floristic composition of urban food forest types 

across 7 urban land use and land cover types. 

• Our findings revealed that is high food tree species diversity with more 

native food tree species used the urban food forestry in Niamey and 

Maradi cities. 

• In addition to that, urban food forest in both cities store a considerable 

amount of carbon which needs to be considered the Nationally 

Determined contribution of Niger in order to mobilize more climate 
finance for the large urban food forestry projects to fight food insecurity 

and malnutrition in the country. 

• It recommends the massive use of edible species to improve food 

security, biodiversity conservation, carbon stock and climate resilience of 
urban areas in Niger during the urban planting initiatives.
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mailto:soule.moussa@fulbrightmail.org




Presented by 

Mary Mattingly and Bram Gunther

Garden of Eden

Swale: A Floating Food Forest in New 
York City



…based on small, modular ecosystems made with reclaimed materials



Swale, Brooklyn Army Terminal, 2019







Swale, a floating food forest, Bronx, 2018



Young foragers on Swale in Brooklyn; and a forager’s bag 
on Governors Island, 2017



Swale, Bronx, 2018Swale food forest, Brooklyn Bridge Park Pier 6, 2017



Swale – A floating food forest

Swale during a NYC Parks Ribbon Cutting event; and looking 
across the river at the Manhattan skyline, Brooklyn, 2017



Swale – A floating food forest

Swale, Concrete Plant Park, Bronx; and Brooklyn Bridge Park, 
Brooklyn, 2017



Swale – A floating food forest

Swale, foods, Brooklyn, 2017



Swale – A floating food forest

Learning plant maintenance on Swale, Brooklyn, 2017; 
and a Public Food event, Concrete Plant Park Bronx, 2018



Concrete Plant Park’s “Foodway” 2017 - present



Public saline farm sketch, public design session, 2022



Public saline farm sketch, public design session, 2022



More permanent public saline farm, public design session, 2022



Saline farm sketch, public design session, 2022



Saline farm renderings, 2022



Living System designs for saline farm, 2022



rendering for Lotic Shoal, 2022



Urban public food forests, Seattle and Berlin



Thank you
Mary Mattingly and Bram Gunther| 

Swale
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Key Terms

Arboretum - a living, outdoor tree museum
 

Accreditation - a recognition of achievement 
based on a set of requirements

 
ArbNet accredited arboretum- a designated 
space that fulfilled the requirements of ArbNet 

to achieve this official status



ArbNet

• Recognizes arboreta that have 

achieved a certain level of tree 

diversity and professional care 

through the ArbNet

accreditation program



ArbNet

Arboretum 
Accreditation 

Program



600+ accredited arboreta 

across the globe







Trees and the benefits they provide are not equitably distributed in 
the Chicago region





• Focus groups with 

community leaders

• Community tree plantings

• ArbNet Trainings 

• Survey

• One on Ones (relationship 

building) 

• Volunteering time for their 

projects 

John Mazur Arboretum, Franklin Park IL

Building 

Relationships



Start by Listening 

• Provide resources to support 
communication on the benefits 
of trees

• Increase accessibility of tree 
inventories

• Increase connectivity and 
resource sharing between 
community-led arboreta



John Mazur Arboretum, Franklin Park, IL



Elevate existing community goals and achievements



What can you do to support 

diverse arboreta and the 

communities they serve?

• Meet your communities where they 

are at

• Understand what is important to 

community members - not what you 

think is important

• If there is arboretum interest, you 

can use the ArbNet accreditation 

criteria as a guide



What can you do to support 

diverse arboreta and the 

communities they serve?

• Become a part of the ArbNet network → 

free accreditation program

• Sign up for our newsletter to learn about 

upcoming opportunities for community-

led arboreta!

• Reach out: Andrea Brennan, ArbNet

Leader, abrennan@mortonarb.org



Thank you

Colette Copic, Sue Paist| The Morton Arboretum

arbnet@mortonarb.org

This project was made possible in part by the Institute of Museum 

and Library Services [Grant #: ARPML-250622-OMLS-22].
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