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• Wide range of dependence
• 75% have some dependence
• Can depend on variety and 

environment
• Data is poor -- more recent 

studies have revised 
estimates for many crops, 
usually upwards
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Faba beans – a “sometimes” crop

Cunningham et al 2013 Field Crops Research
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• Black lines are bee 
placements

• Replication: 17 fields

Yield mapping

Cunningham et al 2013 Field Crops Research
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Bottom line

17% yield 
improvement

90% within 
770m of hives
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Cost/benefit analysis for 300 ha of Faba
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Presenter
Presentation Notes
Use this to talk abou cost vs benefit
Depends on value of crop and cost of hives
Benefit based on previous distance analysis
30 hives per placement, at 200m=2.45 h per ha
At low levels, more hives is better
At some point
Even if there is a yield benefit, still need to focus on profit
Also consider opportunity cost – time and money
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Cost/benefit analysis for 300 ha of Faba
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Message

• Clear evidence that putting honeybees on to faba beans 
increases yield

• But still not all growers do it!

UNDERPOLLINATION



• An “always” crop

• Huge demand for honeybee hives

Almonds
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200k hives across eastern Australia



Maximum pollination

Standard pollination,
6.7 hives per ha

Presenter
Presentation Notes
Compare standard practice to standard bee pollination PLUS guaranteed hand pollination on top
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Presenter
Presentation Notes
The first study we did on this focused on the distance from hive effect (remember the distance effect on Faba?) 
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Message

• Even in the most intensively pollinated crop in Australia, 
we still see

UNDERPOLLINATION



Alternating stripes: low gen div. 

Lots of bees
Lots of pollen

Few opportunities for cross 
pollination

Presenter
Presentation Notes
Self incompatible varieties

Explain the point that it is incredibly inefficient
That is why you need so many bees, and still don’t get it right



Why underpollination?
• We’ve made systems that are hard to pollinate
• We’ve lost too many wild pollinators from our farming systems
• Growers are poorly advised on pollination needs (compared with 

other inputs, like water, fertilizer)
• Insecticides create a trust problem – eroding the relationship 

between growers and beekeepers



Removing bees from the system?





Whole tree pollination



Alternating stripes: low gen div. Breeding for self compatible varieties?





Self-fertile crops are nothing new

• Self compatibility reduces reliance on bees, but does not necessarily 
eliminate the role

• Self-compatible almonds have been around for decades
(they just don’t taste as good!)

• Changing varieties is expensive, risky and takes time
• Breeders will only focus on eliminating need for pollinators if 

pollination becomes a top priority challenge for that crop



Summary
• Underpollination is common – even when positive cost/benefit

• Great potential for beekeepers to play a larger role in agriculture

• Requires better negotiation of the insecticide problem

• Technology can remove the need for bees in theory

• In practice, will depend on the price comparison: bees vs. technology

• Breeding for self fertilizing crops happens, but other traits are more 
economically important

• To be part of the future of agriculture, beekeepers need to find 
common ground with growers



Fenner School of Environment & Society
Thanks John Evans, Mick Neave, Joel Armstrong, 
Danny Le Feuvre, Alice Fournier, Sarina Macfadyen
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