
M. Economic of Pollination 

One well-worn, and probably accurate, estimate says that one-third of the human diet can be traced directly, or 
indirectly, to bee pollination. This estimate is probably more accurate for human diets in developed countries. 

About 130 agricultural plants in the United States are pollinated by bees, and the annual value of honey bee 
pollination to U.S. agriculture is estimated at over $9 billion.  

The annual benefit of honey bee pollination in Canada is estimated at $443 million, and over 47,000 colony rentals 
take place every year. Every dollar spent on colony rental fees in Québec returns $41 for blueberries and $192 for 
apples. 

Honey bee rental for commercial pollination is a viable component of the beekeeping industries. Commercial 
beekeepers in this region earned more than 60 percent of their annual gross revenues from colony rentals in 1998 
and 72 percent in 1995. Demand exceeded supply during much of the 1990s and this led to favorable market 
conditions for beekeepers. The average rental price per colony increased from $19.25 in 1992 to $31.55 in 1996. 
During the same period, the average annual revenue from colony rentals increased a remarkable 246 percent from 
$37,993 in 1992 to $131,625 in 1996. 

The economic value of bee pollination goes beyond production agriculture because bees pollinate more than just 
crop plants. Bees pollinate more than 16 percent of the flowering plant species in the world.  

French scientists and a UFZ German scientist found that the worldwide economic value of the pollination service 
provided by insect pollinators, bees mainly, was ú153 billion* in 2005 for the main crops that feed the world.  This 
figure amounted to 9.5% of the total value of the world agricultural food production. The study also determined that 
pollinator disappearance would translate into a consumer surplus loss estimated between ú190 to ú310 billion. The 
results of this study on the economic valuation of the vulnerability of world agriculture confronted with pollinator 
decline are published in the journal Ecological Economics. 

SETTING POLLINATION FEES: 
Pollination fees are meant to compensate beekeepers for the loss of honey and the loss of bee populations 
incurred as well as for the extra work distributing colonies in relatively small sets. These fees can vary 
widely, from 0 to $100/colony depending on supply-demand, the time of year and the crop in question. 
 
$100/colony pollination fees are rare but could occur under difficult placement circumstances such as cage 
pollination, experimental plots where bees must be moved in and out on precise dates or in the middle of a 
cranberry bog. 
 
Beekeepers generally set pollination prices too low because they look at a pollination job as a location 
rather than as a valuable service. Once this mind-set is established, receiving a reasonable pollination fee 
takes a back seat to keeping the location.  
 
For Washington State the average colony rental fee for 2008 was $81.75 
FOR MORE INFO: see  PACIFIC NW HONEY BEE POLLINATION ECONOMICS SURVEY 
http://www.wasba.org/newsletters/WSBA%20Newsletter%202009 -01.pdf  
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L. Greenhouses, Cage-Pollination 

Honey bees & greenhouse/cage pollination: http://forums.gardenweb.com/forums/load/bees/msg0320301511448.html   
Honey bees are used in cage & greenhouse pollination seasonally and are most effective in large scale 
operations.   
The inside of a beehive is so warm, in a greenhouse, that the bees will follow their instincts and fly a lot 
further than a cleansing flight. They'll rattle themselves silly on the glass, frustratingly try to fly by the 
bearings of the sun.  

Stingless bees & greenhouse/cage pollination: http://www.agnet.org/library/nc/138a/   
Stingless honeybees have a rather small forage area. They have a flight range of only about 200 m, which 
means that they are never far from their hive. This makes them very suitable for greenhouses. In contrast, 
the flight of the common honeybee may cover more than 2 km. 
It is important that bees chosen to pollinate a crop are attracted to that kind of flower. The common 
honeybee will forage on a wide range of crops (more than 80% of cultivated plants). Scientists are still 
working out which plants are favored by different species of stingless honeybee. The Australian stingless 
honeybee, Trigonia carbonaria, is a promising species. It is known to be a good pollinator of macadamia 
trees. It also quickly adapts to new plants it has not encountered before. 

Bumblebee & greenhouse/cage pollination: http://resources.cas.psu.edu/ipm/BVB/bees.pdf   
Using bumble bees for pollination is an effective alternative and can completely replace manual pollination. 
In addition to saving on labor, bumble bee pollination has many advantages. These advantages include:  
Å Active at low temperatures (41ÁF), and windy and cloudy conditions.  
Å Effective in greenhouses, high tunnels and in open air.  
Å Higher yields and large, high quality fruit in crops such as tomatoes, peppers and blueberries.  

 
Bumble bee colonies are shipped to growers in completely maintenance-free hives. The housing is made of 
solid, recyclable cardboard with a moisture resistant coating. The hive has two flight openings. The 
standard flight opening is used under normal conditions. A tapered tube is attached to hole no. 2 which 
creates a lock in system. When this valve is open, the bumble bees can enter, but are unable to get out. This 
is a convenient option if the hive needs to be removed from the greenhouse. The hives are supplied with 
sugar water for the total life expectancy of the hive, since crops such as tomatoes have blossoms that do not 
produce nectar. 

 
Working with bees in cage pollination: www.ars-grin.gov/ars/PacWest/Pullman/Curators/Docs/VIIc3%20Hanlin%20 -
%20Pollinators.ppt 
 In large operations experiments are being done with cage pollination 

Honey bees (Apis mellifera) ï the primary pollinator  North Central Regional Plant Introduction Station 
(NCRPIS)   
ƀ Placed in ca 800 cages per year, year round        
ƀ Used in both field and greenhouse cages 
ƀ Domiciles can be reused in other cages throughout the growing season 
ƀ Social bee with 2000 to 4000 bees per cage 
ƀTraditionally used to pollinate many different plants and for honey production; at NCRPIS used on many           
plants but honey fed back to the bees 
ƀ Forage best at 15 to 32 C (60 to 90 F) 
ƀ Rearing is well established but costly due to the equipment and amount of continuing care  

   
More Info:  on cage pollination and greenhouse of diverse insect See, ñThe Art of Pollination In Cages with Insects 
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                                                     K. Pollen Inserts 

Definition: 
A pollen insert is a device that forces bees leaving the hive to crawl through a shallow tray containing pollen 
from the desired pollenizer. Pollen adheres to the legs and body of each foraging bee to enable it to cross-
pollinate the blossoms it visits.  
When using a pollen insert, place hives in the crop after blossoms have partially opened (earlier for sweet 
cherries, later for pears). This encourages more bees to work the fruit blossoms in the immediate surroundings, 
rather than foraging elsewhere. This recommendation is extremely important to ensure the effective use of 
pollen inserts. Have 5 colonies per hectare when using pollen inserts.  

FAQs on pollen inserts/pollen: 

1. Which strength pollen should be used with the insert? 
Use only regular strength pollen. Pollens mixed w/ carrier are intended for air application only--not inserts. 
2. How many inserts should be used per acre? 
Use one per acre, and place them on the strongest hives if there seems to be a difference in hive strength. 
3. When should the inserts be placed on the hives? 
They should be placed on the hives a day or two ahead of the day that you expect to make the first application of 
pollen so that the bees become accustomed to them; however advanced placement is not essential because the insert 
is such a minor restriction. Regardless of the day of placement, the insert should be placed on the hive when bee 
flight is minimal--either late in the day when most flight has ceased or early in the morning before it has begun. 
4. How much pollen should be used per acre? 
For apples, cherries, pears,and plums, a minimum of forty grams of regular strength pollen per acre is 
recommended. For almonds a minimum of fifty grams per acre is recommended. The use of larger amounts can be 
expected to produce a greater fruit set. 
5. When are the trees ready for pollen? 
Trees bloom over an extended period of time. Because of this, pollen should be applied on two different days. Use 
1/2 of the recommended amount of pollen on the day that the trees are at 15% to 25% bloom. Apply the remaining 
1/2 on the day that the trees are at 40% to 60% bloom. Depending on the weather, the application days may be one 
after the other, or there may be a day or two in between. During very cool weather the application days may be three 
or more days apart. It is very important to get an ample amount of pollen into the hives on the application days. We 
recommend that a minimum of 20 grams be applied on each application day. If bee flight is so poor that this amount 
is not carried out, then dusting applications should be used. 
6. When should the pollen be placed in the insert? 
The pollen should be placed in the insert only when there is strong bee activity--100 or more bees per minute 
entering and leaving the hive. This activity level will occur at temperatures around 60 degrees F. If there is little or 
no bee activity, the pollen will not be spread and will be wasted. 
7. How much pollen should be placed in each insert each time? 
One well-rounded but not heaping teaspoon of pollen should be placed in each insert each time. This amounts to 
approximately five grams of pollen. Some of each teaspoon should be sprinkled along the narrow strip on top of the 
insert so that the bees that leave the hive in an upside down position will pick up that pollen as they leave the hive. 
Most of the teaspoon should be spread along the ramp sloping into the entrance of the hive. 
8. How often should pollen be added to the insert? 
As soon as the bees have removed all or almost all of each rounded teaspoon of pollen, add an additional teaspoon 
of pollen. The time between applications determined by bee activity. Strong activity = 15min.. 
9. How much time will it take each day to cover my acreage? 
The pollination process is quite fast. The pollen application works in a circle. Beginning at the first bee drop, add a 
teaspoon to each insert, go to the second bee drop and add a teaspoon to each of those inserts, continue this process 
until each bee drop has been visited, return to the first hives and repeat the procedure until the days application is 
completed. On larger acreages more than one person should be used to load the inserts. 
10. Should special clothing be worn during the application? 
Yes. A beekeeper hat, veil, and gloves should be worn during applications for protection against bee stings. Heavy, 
loose fitting clothing should also be worn. Bee stings are uncommon but they may occur. Work from the side of the 
beehive whenever possible, doing so will keep you out of the bee's flight path. We can provide the hat, veil and 
gloves to you at our cost. 
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I. Pollination planning and colony location 
 

Hive placement   http://www.ent.uga.edu/bees/Pollination/Managing_Honey_Bees.htm   
Although honey bees can fly several miles, they prefer to work within 300 feet of their hive. For this 
reason, by putting groups of hives at 500-foot intervals (about 0.1 mile) within a field, you can place the 
whole field within ordinary bee foraging range. If the interior of a field is inaccessible, you can group hives 
around the edges. In these cases, the center of the field is less likely to be visited by bees, but you can 
remedy this by putting more colonies in the center-most groups along the field edge; this increases 
competition and forces bees to forage deeper into the field. 

Place hives in ample sunlight and do not place them in low areas which accumulate cool, damp air. Chilly, 
shaded bees are poor pollinators. As much as possible, keep hives away from farm workers, pedestrians and 
livestock. 

If possible, place the colonies in sheltered locations so their entrances face the early morning sun. 
This will encourage earlier bee activity as the hive warms in the morning. Pallets of hives or 
individual hives should be spread out around the field to maximize the spread of floral visitation 

 
From Apprentice literature 

The apiary location is important.  It should be accessible by car or truck so the  honey may be easily carried 
away.  It should be a sunny spot and have good air drainage.  The must be protection from the prevailing 
winds with a building, fence, hedge, or a specially made wind break.  

 
Arrangement of the hives in the apiary is important.  They are usually placed in pairs, with several feet 
between each pair, so that the hives may easily be worked from the side.  Scattering them about the apiary 
helps prevent the bees from returning to the wrong hive (drifting).  For maximum honey production, the 
hives should not be placed in a straight line.  Hives should face south to east to receive maximum early 
morning sunlight.  Colonies are more easily worked, more gentle, and stay stronger and healthier if they 
have full sunlight most of the day.  Hives should be set on wooden pallets, boards, or concrete blocks no 
more than four to six inches off the ground. 

 
Pest management during pollination 

Avoid use of insecticides when flower buds are open to prevent killing pollinators. Some products 
are bee safe, but the label should be followed carefully if using them during bloom. Beehives 
should be removed immediately after pollination if post-bloom pesticide applications are 
planned. By monitoring for pest problems carefully during bloom, growers can help minimize the 
need for pest control. If an insecticide application is necessary during bloom, compounds that are 
least toxic to bees should be used and applied when bees are not foraging, with careful 
observation of the pollinator-restrictions on the label. 

The flowers that are visited by bees are typically: 

• Full of nectar  
• Brightly colored with petals that are usually blue or yellow or a mixture of these (bees cannot 

see red)  
• Sweetly aromatic or have a minty fragrance  
• Open in daytime  
• Provide landing platforms  
• Often bilaterally symmetrical (one side of the flower is a mirror image of the other)  
• Flowers are often tubular with nectar at base of tube  
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Squash Bees, Peponapis sp native solitary bees of two genera, Peponapis and Xenoglossa,  
"squash bees". Look at squashôs flowers during the first few hours after sunrise. Male squash bees will be 
darting between flowers, searching for mates. By noon, they will be fast asleep in the withered flowers. 
Females forage at the flowers of squashes, pumpkins and gourds, their sole pollen hosts. The most 
widespread species, Peponapis pruinosa, is found from Quebec to Mexico, wherever squashes are grown.   

Sunflower Bees, Eumegachile pugnata The Pacific Coast to Quebec and the New England  
 states, south to Texas and Georgia, June to September. 

Halictidae, Dialictus zephrum (Common eastern SWEAT BEE).      
Small and dark, they have little hair.  Nests in the ground.  They have societies, related bees assist on 
another.  They are attracted to the salt in human perspiration.  They sting if squeezed or squashed against 
the flesh but their sting is quite mild 1.0 on the schmidt sting pain index, almost painless.  They are black, 
brown, red, or metallic green, sometimes with yellow markigs. 

Halictidae, Halictini, Genus Sphecodes (parasitic sweat bees) Latreille                     

Alkali Bee, Halictidae, Nomia melanderi  solitary ground nesting bee native to western  
North America. As its name suggests, it can be found nesting in alkali soil. It prefers to nest in bare soil that remains 
moist but not wet, and dry on top. This occurs naturally in areas where a layer of hard pan exists in alkali soils. The 
alkali salts seal the top of the soil, holding in the moisture. 
 

Cuckoo Bee parasites, in that the female cuckoo bee lays her eggs in the nest of other bees,  
 primarily diggers and Andrenids.  Cuckoos are also said to be kleptoparasites, stealing honey and pollen collected 
by others. Look for cuckoo bees flying low over the ground and foliage, hunting for foraging and nesting victims.  
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