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• Global pollination crisis

• REDD+

• Ecosystem services

• Co-benefits

• Forest conservation

• Biodiversity
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Ecosystem service

Pollination in agriculture

– UK: £430 millions per year

– Globally: $153 billions per year

– Only 34% of pollination in UK 
done by honeybees
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Pollination crisis

• Reduced numbers
and diversity due to:

– Habitat fragmentation

– Habitat loss

– Pesticides

– Climate changes

– Exotic species



Pollinator limitation on fruit production:
Too low pollen deposition relative to energetic status of plant
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Too little pollen:  
Pollen limitation

Sufficient pollen: 
Resource limitation

Pollinator visitation
High Low



Honey yield in Kenya

Sande et al, 2009. Biological conservation, 142: 2703-2709



Pollinators on Mango in South Africa

Carvalheiro et al. 2010. Journal of Applied Ecology, 47: 810-820
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Coffea canephora in Indonesia

Klein et al., 2003.  Journal of Applied Ecology, 40: 837-845
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Meta analysis on effects of forest proximity on pollinator richness and variation
29 studies

Garibaldi et al. 2011. Ecology Letters, 14: 1062-1072



Pollinator dependence of world crops

Coffee
Cocoa
Passion fruit
Tomato
Water melon
Papaya
Macadamia nut
Kiwi
Vanilla
Sunflower
Grapefruit

Klein et al., 2007. Proceedings… Biol, 274: 303-313



Gallai et al., 2009, Ecological Economics

Economic value of pollination



Thus, reducing deforestation and forest
degradation may enhance crop pollination and 
yield

Coherent management of
pollination, forests, and
agricultural landscapes



The way forward at INA
• A new PhD project on crop pollination and forest degradation in Tanzania

• A proposal submitted to study relationships between forest degradation (by 
LiDAR), pollinator diversity, crop pollination, and livelihood (in Tanzania)



• Pollination of a medicinal species (Aframomum) and forest degradation in 
Uganda




