
Pollination is a highly valuable agricultural 

process. For most crops, growers rely on 

honeybees, or on chance. Given the impor-

tance of successful pollination to crop yield 

and quality, it is surprising that more effort 

has not been invested in pollination research 

and new technologies - especially on crops  

for which the pollination process is poorly 

understood.  There are a number of specific  

problems facing crop pollination could benefit 

from additional R&D.   
 

Apples. We know, for example, that apples 

require cross-pollination between varieties, 

but current information is based on older 

varieties and standard plantings.  The best 

pollinizers for some of the newer  varieties 

have not been identified, nor the most effec-

tive pollinizer management strategies for high 

density orchards (whether grown on trellises 

or free standing).  Recent research has shown 

how far pollen moves between trees in high 

density orchards, but the lessons for orchard 

design in maximizing pollination success have 

not been implemented in Canada.  

 

Apples, like most pome and stone fruits, 

bloom early in spring when the weather is 

unstable and often inclement.  Orchard bees 

work at temperatures and under conditions 

that honeybees avoid.  These native bees 

should be investigated for management under 

Ontario conditions. 
 

Blueberries.  For both lowbush and highbush 

blueberries, pollination problems are a central 

concern to growers.  Blueberry cropping is on 

the rise, but the effects of enlarged fields, pol-

linator shortages, and new, more intensive, 

management practices are only now starting 

to be addressed. 
 

Soybean. For most cultivars of soybean, pol-

lination by bees or other agents is not re-

quired for a full crop to be set.  However, 

research in Ontario has indicated that for 

some high-value cultivars, pollination by bees 

could increase yields.  Are growers settling for 

less than they could get? 
 

Cucumbers. Pickling cukes require insect 

pollination and honeybees serve well.  Even 

so, field surveys have suggested that plants 

produce more male flowers than they should.  

We do not know the reasons for this, but if 

the plants were to perform to seed-producer 

claims of many more female, cuke-producing, 

flowers, perhaps more honeybees would be 

required.  Again, are growers settling for less 

than they could get?  
 

Greenhouse tomato and bell-pepper 

producers now rely on bumble bees for polli-

nation. For tomato, they are required; for bell

-pepper bumble bee pollination producers 

more crop.  Even though the technology is 

well worked out, it appears commercially 

available colonies have disease problems and 

may be spreading lethal diseases to wild spe-

cies.  

 

 

 

 

 One-third of all human crops 

and 90% of all flowering 

plants require insect  

pollinators. 
 

 Insect pollination is directly 

responsible for $400 billion of 

agriculture and forest prod-

ucts globally. 
 

 The value of insect pollination 

to agriculture in Canada has 

been estimated at $1 billion. 
 

 About 75% of this pollination 

occurs through honeybees. 
 

 Honeybees are the most  

abundant insect pollinators, 
but “buzz pollinators” (such 

as bumble bees) are much 

more efficient. 
 

 In some Canadian crops, use 

of honeybees results in an 

economic return of $41 to 

$192 for every $1 spent on 

pollination. 

Adding Value to Agriculture with  

Pollination Research 

Honeybee on an apple blossom 

(photo by Jack Dykinga). 

Apple in bloom, showing the king blossom. Full pollina-

tion of the king blossoms results in the largest, most 
symmetrical, and highest quality apples. Pollination of the 
other flowers often results in smaller fruit, and incom-

plete pollination results in incomplete seed-set and 
asymmetrical fruit of much lower value. 

Pickling cucumbers from Simcoe, Ontario. In the centre 

are two halves of a well-formed and well-pollinated 
cucumber. To either side are crooked cucumbers with 
fewer well developed seeds along one side, the results 

of inadequate pollination. Crooked cucumbers are less 
valuable in processing. 

Why Do We Need More Pollination Research? 



  What is NSERC-CANPOLIN? 
The NSERC Canadian Pollination Initiative (CANPOLIN) is a new, 

five year strategic research network  funded by NSERC to study pol-

lination and pollinator decline in Canada.  Over 45 researchers at 

universities and government agencies across Canada are involved, 

providing expertise in all areas related to pollination biology, from 

entomology and apiculture to plant science and economics.   
 

The Network has four research themes:  Pollinators (health and 

efficiency of managed pollinators,  taxonomy and conservation of wild 

pollinators); Plant Reproductive Systems (Canadian crops and 

other flora); Ecosystems (pollination in an ecological context) and 

Prediction and Economics (modeling and micro- and macroeco-

nomic analyses related to pollination services). 
 

NSERC-CANPOLIN is working closely with various stakeholders to 

achieve its objectives, including the agrichemical industry and bee-

keepers.  The Network is also looking to build partnerships with 

growers and agricultural associations to pursue work related to spe-

cific crops. A blueberry “hit team” has already been established; this 

multidisciplinary group of investigators will explore such questions as 

how the distribution of insect pollinators in blueberry fields and re-

lates to fruit set and yield, which pollinators are the most effective, 

and how genetic diversity (i.e., # of clones) may affect fruit set.  Addi-

tional hit teams are planned for canola and possibly field vine crops. 

For more information about CANPOLIN,  

 or how you can become a partner, please contact:  
 

Peter Kevan, Scientific Director 

Sarah Bates, Network Manager 
 

c/o Department of Environmental Biology 

Ontario Agricultural College 

University of Guelph 

Guelph, ON,  N1G 2W1 

519.824.4120 X58022 

canpolin@uoguelph.ca  •  www.uoguelph.ca/canpolin 

off the mark.com        by Mark Parisi  

Research into the biology of the hoary squash bee, Pepo-

napis pruinosa, a specialist and highly efficient native polli-

nator of Cucurbita crops, showed the bee almost ubiqui-

tous in southern and central Ontario (156 farms sur-

veyed). The bee nests can be protected on fields by me-

dium-, or no-tillage practices. 

Greenhouse pollinators bumblebees have been used to 

deliver two kinds of biological control agents to tomato 

plants from dispensers on their hives.  Experiments car-

ried out in Ontario have shown that this technology not 

only improves pollination, fruit set and quality, but also 

protects greenhouse tomato plants from pests (e.g., 

tarnished plant bugs, aphids, whitefly, and thrips) and 

diseases such as grey mold.   

In Nova Scotia, research has shown that blue orchard 

bees can be managed for apple pollination and that inter-

plantings (e.g., with lupines) encourages both wild polli-

nators and managed pollinators such as honeybees.  

Most sunflowers cropped today are self-pollinating, but 

research has shown that adding bees to the system can 

increase seed quality.  Seeds are larger and contain more 

oil when cross-pollination takes place. 

Research Success Stories 


