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Pollinator diversity and ecosystems function:
• Pollinating insects are declining 

globally due to habitat loss and 
climate change. 
• Pollinators such as bees have been 

deemed critical for 35% of global 
crop production.
•Urban areas are predicted to triple 

in size by 2030.
• Biodiversity is important for 

ecosystem resilience.

Klein et al. (2007); Seto et al. (2012) 

Bees

Hoverflies



Urban agriculture:

Urban agriculture provides areas for both food 
production and refuges for biodiversity within cities. 



Allotments: A unique opportunity for 
urban biodiversity conservation
• Globally, the demand for allotments has increased substantially. 

e.g. London 2006-2011 waiting lists have increased 387%

• Allotments have the highest diversity and abundance of pollinators 
and flora compared to other urban land-use (Baldock et al., 2019).

• However, the underlying mechanisms that influence these 
communities remain unexplored.

e.g. plot-level, site-level and landscape-level effects. 



Urbanisation:
• Is the process of increasing the density of grey infrastructure (e.g. 

buildings, roads and other human-made structures).

• The process of urbanisation causes: 
Decreased habitat & resource availability 
Increased habitat fragmentation
Increased light pollution

Urbanisation
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Aims of this PhD:

1. Examine how local and landscape variables influence insect 
pollinator communities in urban allotments. 

2. Test if the addition of floral and nesting resources can increase crop 
production and pollinator diversity. 



Research questions:

Examine how local and landscape variable influence insect 
pollinator communities in urban allotments. 

1. Does insect diversity increase along an urban to rural gradient?

2.  How does site cultivation effect insect communities?



Sampling design:
• Three cities: Leeds, Leicester 

and Sheffield.
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• Eight allotments sites in each 
city were chosen based on their 
proximity to the urban centre.

Eight sites chosen in Leeds (orange dots).
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Sampling design:
• Three cities: Leeds, Leicester and 

Sheffield.

• Eight allotments sites in each city 
were chosen based on their 
proximity to the urban centre.

• Sampling occurred monthly 
between May- October 2019

• Site cultivation scores were 
generated based on average  plot 
cultivation: 0 = 0% crop , and 5 = 
100% crop.



Insect collections:
• Four insect sampling methods were used: 

Malaise traps: Pan traps: Transects: Light traps:



Results: 

• Subset of Malaise trap samples:

The bees and moths in samples from the 
Malaise traps in Leeds have been 
analysed.



Results: Does insect diversity increase along an urban to rural gradient?
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Results: Does insect abundance increase along an urban to rural gradient?
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Discussion:
• Pollinator communities in allotments are 

being shaped at a landscape level and at 
a site level.

• The bee species richness 
responses with grey infrastructure 
shows that interactions are more 
complex than our hypothesis. Urbanisation
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• The different responses of bees and moths shows that these insect 
groups are sensitive to different variables (e.g. light pollution, area 
of farmland, area of domestic gardens). 
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Next research project 2020:
Examining how pollinator resource provisioning (wildflower planting 
and bee 'hotels') can increase crop production and pollinator diversity 
in allotments.

• 32 sites in Leeds

+ Wildflowers + Bee nests +Wildflowers 
+Bee nests

Control

X

Experimental design



Next research project 2020:
To examine how crop production is affected by increasing pollinator resources, 
about 10 grow bags are going to be placed in all thirty-two site in mid May 
containing a bean plant and a tomato plant.

• These will be harvested throughout the season. 

• The crop yields can be used to assess pollination, and the crops will be 
compared across sites.

• We expect increased pollination will occur in sites with more resources and 
therefore more crops in sites with wildflowers and bee nests.



Next research project 2020:
A call for volunteers:

1. I will be placing small grow bags containing one tomato and 
one bean plant. I need volunteers willing to water these 
plants during the summer and/or keep them on their plot.

2. I am looking for allotment holders willing to set aside 
approximately 1m2 (3x3 feet) for a patch of wildflowers 
(seeds provided by me).



Questions?

Site names White house farm Summerhill
Flicks Woodhouse Moor Westfields
Crowtrees Lidgett Lane Lady Pit Lane
Calverley Toll Bar Old Lane

Willow Green Seacroft Hall Beeston Parkside 
allotment

Priesthorpe Alderton allotments 
(NEW) New Wortley

Westdale Victoria Road Stanningley road

Crimbles Copley Lane Church Lane 
(Woodbridge garth)

Westover Road Common Lane Burley Model
Cobden Road Cave Lane Woodhouse Moor
Gelderd Road Great Preston
Rooms Lane Bickerdike


