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MY BACKGROUND 

Pollination researcher >20yrs experience 

Natural systems, cropping systems, global 
perspectives 

Not a toxicologist! 

GOALS 

Summarise the role of insect pollination in 
agriculture 

Summarise the “pollinator decline” story 

Put a context around the insecticide 
questions 

 



How much does crop 
pollination matter? 



100 0 estimated reliance on pollination (%) 

0%     5%                    25%                           65%                                       95% 

Klein, Vaissiere, Cane, Steffan-Dewenter, Cunningham, Kremen, Tscharntke 2007 Proceedings of the Royal Society B. 

274: 303-313 

Pollination spectrum 



100 0 estimated reliance on pollination (%) 

0%     5%                    25%                           65%                                       95% 

Five categories 75% by number of crops 

Pollination spectrum 



100 0 estimated reliance on pollination (%) 

0%     5%                    25%                           65%                                       95% 

Five categories 60% by volume 

Pollination spectrum 



100 0 estimated reliance on pollination (%) 

Rarely managed 

Context dependent 

Uneven knowledge  

Always manage 
pollination 

Never manage 
pollination 

Pollination spectrum 



100 0 estimated reliance on pollination (%) 

Key crops in Australia 

 Orchards: almonds, cherries, apples, summer fruits, berries, 
melons, etc 

 Seed producers: lucerne, assorted veggies 

 Broadacre: canola, faba beans… 



Who pollinated my flower? 

Managed 

honey bees 

Feral honey 

bees 

Other wild 

insects 

One species: 

Apis mellifera 

Diverse 

native 

species 



Who is pollinating? 

 Review of 41 crop systems with 
visit data 

 From all around the world 

 Most crops DO NOT have 
managed bees applied 

 Wild bees strongly associated 
with better fruit set 

 Honey bees only associated with 
better fruit set in 14% of studies 

 Best outcome with BOTH 

Garibaldi et al Science 2013 



Food production trends 

 

Crop production by country, 1961-2008 

Area of crop and total production by mass; yield = production/area 

99 crops, account for 95% global agriculture by area 

 

 



We are growing more 
pollination-dependent crops 

P=0.027 

Pollination dependence % 
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99 data points 

Garibaldi, Aizen, Klein, Cunningham, Harder  (2011)  PNAS 



Pollination-dependent crops 
show frequent under-yielding 

P<0.001 

Pollination dependence % 
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99 data points 

Garibaldi, Aizen, Klein, Cunningham, Harder  (2011)  PNAS 



What is going on? 

Why is crop pollination struggling to 
“keep up?” 



29 Original data sets 
 
11 tropical, 7 Mediterranean, 11 temperate 
 
21 crop species, 15 countries 

Atemoya, Coffee (ara, can), 
Grapfruit, Longan, 
Macadamia, Mango, Oil 
Palm, Passion fruit, 
Sunflower 
 
Almond, Muskmelon, 
Sunflower, Tomato, 
Watermelon 
 
Blueberry, Buckwheat, 
Canola, Cherry, Field bean, 
Kiwi, Spring rape, Strawberry 
 

Meta-analysis of field studies 





At 1 km from adjacent natural areas: 

Richness of  
wild insects 

Visitation rate of 
wild insects 

Fruit set 

Mean 

34% 

27% 

16% 

Garibaldi et al. 2011 Ecology Letters 



At 1 km from adjacent natural areas: 

Richness of  
wild insects 

Visitation rate of 
wild insects 

Fruit set 

32% 

Stability 

15% 

9% 

Mean 

34% 

27% 

16% 

Garibaldi et al. 2011 Ecology Letters 



Agriculture as bee habitat 

 The cropping environment creates challenges for 
bees 

 Food only present for a very short season 

Limited range of pollen and nectar sources 

 May not provide the right resources for nesting 

Some ag. inputs harm bees: insecticides 

 



30 to 45 min 

Meredith Cosgrove 



Wild Pollinator decline 
 

Documented population declines of various 

bee species (especially US and Europe)  

Biesmeijer, J.C. et al. (2006). Parallel declines in pollinators and insect 

pollinated plants in Britain and the Netherlands. Science 313, 351–354. 

Kluser, S., and Peduzzi, P. (2007). Global Pollinator Decline: A Literature Review 

(Geneva: UNEP/GRID). 

National Research Council. (2007). Status of Pollinators in North America 

(Washington, DC: National Academies Press). 



Managed honeybee decline 



Two different stories, different threats 

Wild bees 

 

 
Habitat loss 

land use change 

insecticides 
climate change 

disease 

Managed honey bees 
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Social and  economic change Social and  economic change 
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Habitat loss 

land use change 

insecticides 
climate change 
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Social and  economic change Social and  economic change 



1990’s 

1997 

1987 

2000 

~1950’s 
1970’s 

Varroa destructor

New Varroa
2008



Managed honeybee decline? 

 Honeybees are domestic animals 

 We manage their populations, within economic 

constraints 

 Declines are not universal! 



30 to 45 min 

Meredith Cosgrove 

 Strong community interest in bees worldwide 

 Concern about declining bee populations 

 Many complex drivers 

 Concern that neo-nicotinoids are creating new 
hazards for bees: the spotlight is on them 

 People are asking: “do systemics lead to 
chronic effects from sub-lethal exposure?” 
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Has the introduction of neo-nicotinoids 
REDUCED or DECREASED stressors from insecticides? 

We need full scale studies, that accommodate the 
complexities of ag landscapes 



Pollinators (wild and managed) ARE important to global food 
production 

Wild pollinators: real declines 

Honeybees? Depends where you are 

Great concern about bees in broader society 

Growing view that pollinator problems are multi-causal 

Summary 



Agriculture is always changing 

Growers, beekeepers and the environment will benefit if we 
can maximise the yield benefits that we can get from insect 
pollination, and share the financial benefits 

Goal: productive agriculture AND happy communities  

 

 

Summary 




