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Measures of human impact over 
natural systems 

Expansion of humanity’s 
global ecological 

footprint—the sum total 
of our impact on our 

planet’s natural systems 
and resources. 

Measures of Consumption over time 

The Anthropocene 
 The Great Acceleration 
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Africa never enjoyed the financial benefits 

generated by putting greenhouse gases up 

there in the first place,” he continued, “so it 

never accumulated the wealth to be able to 

bear the shocks.”  
 Sierra Leonean climate scientist Ogunlade 

Davidson 

The anthropogenic component of the greenhouse 
effect is caused by man’s activities that emit 

greenhouse gases to the atmosphere 
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Future climates and projections 

AFRICLIM Version 3.0 spans ten general circulation models (GCM) 

Source: https://www.york.ac.uk/environment/research/kite/resources/  
 Roeland KINDT :  R.Kindt@CGIAR.org 

Number out of 18 AFRICLIM models that project 
increases in the Moisture Index 

https://www.york.ac.uk/environment/research/kite/resources/
mailto:R.Kindt@CGIAR.org
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Deforestation Fronts 
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HOW TO REBUILD A FOREST 

The challenge and the opportunity 

BONN Challenge :350 million ha by 2030 
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The commitments 
Basic Requirements: 

• Land 
• Labour 
• Tenure 
• Capital  
• Other inputs 

--know-how 
--seeds 
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The benefits: climate mitigation 

Natural Climate Solutions “can 
provide over one-third of the cost 
effective climate mitigation 
needed between now and 2030 to 
stabilize warming to below 2o C” 
(Griscom et al 2017) 

Land-use change and the land 
sink significant in the global 
carbon balance  (Le Quéré et al 2017)  
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• Economic value: 
positive, one to two 
digits rate of return. 

 

• Positive correlations 
with biodiversity and 
resilience; and with 
agricultural produce 
and dietary diversity 

Other benefits: 
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Products for food, health and income 

 Services for sustainability and resilience 

 food & nutrition firewood medicine income sawn wood fodder 

soil fertility carbon erosion watershed shade biodiversity 

     TREES for ADAPTATION and MITIGATION 
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• The resource of diversity is under threat 

• The demand is huge 

• Innovations in field testing to address 
multiplicity of species and functions 

• Link between domestication/breeding 
and delivery – unimproved material – 
challenge to establish markets and 
scaling up 

• Efficiency of delivery systems 
(knowledge, standards, trust and 
traceability) 

 
Specific challenges with respect 
to planting material 

We show that the trends 
observed in Amazonia apply to 
trees throughout the tropics, 
and we predict that most of the 
world’s >40,000 tropical tree 
species now qualify as globally 
threatened 
 
Ter Stege et al 2016, Sci. Adv. 
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Our results indicate that lack 
of sufficiently diverse tree 
seed is a widespread problem 
in FLR projects and 
programmes worldwide, 
commonly causing delays and 
increasing project costs – and 
above all, constraining the 
achievement of  restoration 
objectives. 
Jalonen et al 2018 

Many project design 
documents pay insufficient 
attention to the choice, 
sourcing and delivery of 
planting material, which is 
likely to impact on the 
quality of the trees planted 
Rosehtko et al 2018 
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The benefits: Livelihoods  
  Gross Production Value (constant 2004-2006 million US$) 

Crop Value 2012 
Value 
2013 

Value 
2014 Value 2015 

Value 
2016 

Mean value 
2012-2016 

Bananas [486] 3,657 4,294 4,100 3,932 3,880 3,973 
Plantains and others [489] 3,452 3,518 3,604 3,703 3,766 3,609 
Grapes [560] 2,935 3,122 3,072 3,230 3,217 3,115 
Cocoa, beans [661] 2,440 2,345 2,265 2,273 2,323 2,329 

Dates [577] 2,019 2,102 2,279 2,465 2,572 2,287 
Oil palm fruit [254] 2,045 2,032 2,050 2,061 2,056 2,049 
Olives [260] 1,493 1,568 1,362 1,945 1,593 1,592 
Apples [515] 1,349 1,562 1,491 1,645 1,541 1,518 

Mangoes, mangosteens, guavas [571] 978 935 1,079 1,241 1,297 1,106 
Cashew nuts, with shell [217] 791 911 888 906 967 893 
Coffee, green [656] 710 838 878 927 938 858 
Tea [667] 726 843 868 793 922 830 
Tangerines, mandarins, clementines, 
satsumas [495] 718 676 851 831 849 785 
Papayas [600] 431 446 476 481 467 460 
Coconuts [249] 450 443 445 455 463 451 
Rubber, natural [836] 403 424 438 439 445 430 
Pears [521] 385 425 411 444 397 412 
Karite nuts (sheanuts) [263] 413 409 397 398 409 405 
Peaches and nectarines [534] 295 300 298 315 305 303 
Apricots [526] 269 279 221 270 234 255 
Lemons and limes [497] 221 228 256 260 258 245 
Kola nuts [224] 216 209 246 239 220 226 
Avocados [572] 210 160 205 187 169 186 
Palm kernels [256] 159 161 199 199 199 183 
Grapefruit (inc. pomelos) [507] 108 131 128 124 121 122 
Cashewapple [591] 47 26 42 39 41 39 
Cherries [531] 31 37 38 43 31 36 
Cloves [698] 20 22 27 28 27 25 
Pistachios [223] 17 21 22 23 26 22 

Total value (millions of USD) 26,988 28,467 28,636 29,896 29,733 28,744 

Beyond timber: perennial crops in Africa, last 5 
years for which data are available in FAOSTAT 

US$ 28,744,000 
 

Trees account for an average of 17% of total 
annual gross income for tree-growing households  
Miller, D.C., et al., Forest Policy and Economics (2019), 
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Tree species domestication by country / region (130 tree species) 

focus was mostly participatory domestication 
 

800 Food tree species in Africa that we know of!! 
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Scaling-up: The Seed Challenge: Provision of Adequate Tree 
Seed Portfolios (PATSPO) in Ethiopia 2017-2020 
to enhance productivity and reselience of forest landscape restoration in Ethiopia – strengthening the development of the green economy in Ethiopia 

1) A Afroalpine vegetation; Bd Somalia-Masai Acacia-Commiphora deciduous bushland and thicket; Bds Acacia-Commiphora 
stunted bushland; D Desert; E Montane Ericaceous belt; Fa Afromontane rain forest; Fb/wd Afromontane undifferentiated forest/ 
Edaphic wooded grassland; Fe Afromontane moist transitional forest; R Riverine wooded vegetation;S Somalia-Masai semi-desert 
grassland and shrubland; Wcd dry Combretum wooded grassland; We Upland Acacia wooded grassland; X Freshwater swamp; wd 
Edaphic wooded grassland; Z Halophytic vegetation; Zw Halophytic woodland.    CONSERVATION; FOOD SECURITY; WATER SHED MANAGEMENT; SOIL EROSION; BREEDING; 

DELIVERY SYSTEMS; RESTORATION 

Gambia 
Rwanda 
Tanzania 
Uganda 

Research in 
Development 

 
Austrian partners 

 JUPRET Juniperus procera 
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Food and Nutritional Insecurity and the 
Changing Climate 

Malnutrition, in all its forms, include: 
• Undernutrition (wasting, stunting, 

underweight),  
• Overweight & obesity,  
• Inadequate vitamins or minerals, (Hidden 

Hunger) 

27 million children 
go to school hungry  

in Africa 

27% of Africans 
malnourished  
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Dawson, I.K., et al. 2018. 
Integrating perennial new and 
orphan crops into climate-smart 
African agricultural systems to 
support nutrition. The Climate-
Smart Agriculture Papers. 

McMullin et al. 2019.  
Fresh Fruit and Vegetables: 
Contributions to Food and 
Nutrition Security.  
Encyclopedia of Food Security 
and Sustainability 

• Forests, Trees and Landscapes 
for Food Security and Nutrition 

• Understanding the Roles of 
Forests and Tree-based Systems 
in Food Provision  

 IUFRO  A Global Assessment Report  
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Nutritional value of indigenous & underutilised 
 food tree and crop species 



Transforming Lives and Landscapes with Trees 

Food tree and crop portfolios to 
target harvest and nutrient gaps 

(addressing seasonality and nutritional gaps) 
 

PRODUCTIVE RESTORATION 

Iron Vitamin 

A*

Folate  Vitamin 

C 
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Food Type Food Name Food description Scientific Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Pawpaw/Papaya pulp, raw Carica papaya * 2

Banana pulp, raw Musa spp.

Passion fruit purple, raw Passiflora edulis

Mango pulp, ripe, raw Mangifera indica ** 1

Bird cherry raw Berchemia discolor ** 2

Tamarind pulp, ripe, raw Tamarindus indica ** 3 , * 1

Grewia/Mallow raisin raw Grewia villosa

Ntuuka raw Tennantia sennii

Guava pulp, raw Psidium guajava

Desert date fresh, raw Balanites aegyptiaca

Desert date dried, raw Balanites aegyptiaca

Common wild medlar raw Vangueria madagascariensis

Mobola plum raw Parinari curatellifolia

Moringa seeds, raw Moringa oleifera

Moringa leaves, boiled Moringa oleifera

Fru
its

Pumpkin leaves, boiled Cucurbita maxima

Cowpea leaves, boiled Vigna unguiculata

Amaranth leaves, boiled Amaranthus spp.Veg
et

ab
le
s

Bean mature, whole, water-soaked, boiled Phaseolus vulgaris ** 2

Green gram/ Mung bean mature, whole, water-soaked, boiled Vigna radiata** 3 , * 1

Cowpea mature, whole, water-soaked, boiled Vigna unguiculata * 2

Groundnut/peanut raw Arachis hypogaeaPul
se

s 
& N

ut
s

Maize sweet, yellow, boiled Zea mays ** 1

Millet/Pearl millet whole grain, boiled Pennisetum glaucum * 3

Sorghum whole grain, boiled Sorghum bicolorSta
pl
es

Notes:* Vitamin A (calculations based on Vitamin A retinol equivalent = retinol + 1/6 beta-carotene + 1/12 alpha-carotene + 1/12 beta-cryptoxanthin),                                                                                                          

Data are expressed per 100 g fresh weight of edible portion, ** = most consumed * = most sold

CONFIRMING ECOLOGICAL 
SUITABILITY IS OF 

IMPORTANCE  THE RIGHT 
SPECIES FOR THE RIGHT 
PLACE (soils and water) 

Targeting food production 
and consumption diversity 
for healthier diets scaled 

across 16 sites in East Africa 
(Kenya, Uganda, Ethiopia) 

McMullin et al. 2018 
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Future changes in habitat (2050s for RCP4.5) 

A species was mapped to be suitable in the 
future if it was predicted to be present for 66% 
of models (IPCC Likelihood scale;  Mastrandea 
et al. 2011)  

Species 

no 

change 

new 

habitat 

lost 

habitat 

Adansonia digitata 346,853 64,628 34,909 

Afrocarpus falcatus 280,963 0 184,849 

Balanites aegyptiaca 735,881 100,435 590 

Cordia africana 570,645 42 59,834 

Faidherbia albida 562,248 10,070 178,200 

Hagenia abyssinica 73,219 0 107,197 

Juniperus procera 527,188 167 89,233 

Tamarindus indica 800,725 49,955 1,184 

Ziziphus jujuba 692,944 122,546 2,018 

Habitat changes in km2 

https://link.springer.com/article/10.1007/s10584-011-0178-6
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African Plant 
Breeding 
Academy 

Cohort 1 

Cohort 2 

Cohort 3 

African Orphan Crops Consortium 
Translational Agri-genomics 
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AFRICA Climate 
Change Atlas 
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• First phase of model calibrations and projections for African Climate 
Atlas are well underway for 150 species. We need to go beyond 
trees to include complementary crops. 

• Healthy food-tree/crops/fuel/fodder/etc species portfolios…really 
context specific with complementary plant, soils, water 
management packages 

• Sustainable timber: On farm timber? ; short rotation timber?;  

• Improving productivity (upstream and downstream breeding 
approaches) 

• Overcome the bottle neck for planting material… PATSPO model  
addresses conservation, breeding, seed supply and delivery 
systems…. Great possibilities in GCF!! 

• It is urgent !! The resource of diversity that we depend on to adapt 
is under threat. Most of the world’s >40,000 tropical tree species 
now seem to qualify as globally threatened. 

• Strategic investments to protect and mobilize this resource is 
critical for our future 

 

ICRAF-CIFOR as the support service and the technical arm of 
development programs in Africa! 

Summary and conclusions 

http://kai.sub.blue/en/africa.html   

Africa is large with area equal to USA, China, 
India, Japan and most of Europe combined 

http://kai.sub.blue/en/africa.html


World Agroforestry (ICRAF),  

United Nations Avenue, Gigiri,  

P.O Box 30677-00100, Nairobi, Kenya 

Phone: +254 20 722 4000 

Fax: +254 20 722 4001 

Email: icraf@cgiar.org 

Website: www.worldagroforestry.org 

 

Thank you! 
 

Ramni Jamnadass 

r.jamnadass@cgiar.org 

 

mailto:icraf@cigar.org
http://www.worldagroforestry.org/
mailto:r.Jamnadass@cgiar.org

