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- What 1s Pollination?

1. Selfpollination (autogamy)
- Transfer of pollen 2. Selfpollination

(geitonogamy)
3. Crosspollination
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What Is Pollination?

Snapshots © Original Artist

Plant Sex!

"That so furns me on."



_ Role & Importance of Pollination in Food

Security & Ecosystem Sustainability

- Pollination: an Essential Natural Service

Insect pollination
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Amos of the
Old Testament

. - was a fig-
piercer (2800
BP)
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Babylonian date pollination
by hand 3700 BP


http://en.wikipedia.org/wiki/Image:Amos-prophet.jpg

_ Pollination & Po

Recent examples

Red clover in New Zealand (19t C)

Need for seed for pasture, but No
bumblebees naturally in NZ

. Alfalfa in western Canada (20t C)
Agricultural intensification

. Oil palm in Malaysia (20t C)
Hand pollination costly

Lowbush Blueberries in New
Brunswick (1970s)

Insecticide use in forest management

INna

- Almond pollination in California (2010) SEEEsSEReo-=

Where did the honeybees go?




~ Pallination & Po
- the Causes

- Agriculture: Practices & Intensification
Pesticides

Habitat Destruction
Habitat Loss

Habitat Fragmentation
Diseases & Parasites

Economics of beekeeping
SR
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http://www.ethlife.ethz.ch/images/Crithidia-l.jpg

- Managed Pollinators

Honey bees (Apis spp.; A. mellifera)
- Alfalfa Leafcutting Bees (Megachile rotundata)
- Alkali Bees (Nomia melanderi)

Bumble Bees (Bombus spp.; B. impatiens)
- Orchard Bees (Osmia spp.; O. lignaria)

- Flies for vegetable seed production
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““Managing Pollination

Canola:

Wild bees from uncultivated land (pastures, hedgerows) or in
organic agriculture

Less cultivated area but greater yields and profltablllty
Squash & Pumpkin:
Hoary squash bee = native pollinator
(efficient, works from dawn to mid-day)
Nests underground in and around fields
Deep tillage destroys nests
Lowbush Blueberries:
70+ species naturally associated with flowers
Nesting in the fields and adjacent forests A
I:Ierbicides,weed-f ee e bde R0 f__or age bef
Y reduced nesting success Y popul at

Solutions: Managed pollinators or Manage Land Use for Pollinators




" Honey Bees & Beekeeping ‘

P 'O b I ems Chalk brood (fungus) .

. Pesticides
. DiIseases |
- Parasites .\

Trachael mite

Nosema apis & N. ceranae (protozoa)
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Honeybee Problems

. Colony losses in most of Canada

. Overwintering losses: up to & over 30% of
colonies/year

. Cost = $5+Million/year to the industry
. Costs of Pest, Parasite & Disease management
rising
- Low Honey Prices (< $1.80/Ib wholesale)
- Pollination demands rising

Crying need for R & D!



~Value of Honeybees for
Crop Pollination

. Est. value = $1.3 to $1.7 Billion annually in Canada
. 300,000 colonies for hybrid canola seed
. 35,000 colonies for blueberries
. 15,000 colonies for fruit trees

. @ average $120/ colony = $42 Million In hive
rentals/year

- Honey = $110 Million/year (28 Million kg)



_ Leafcutting BW

Problems & Potential

- Alfalfa in the Canadian West

- FW.L. Sladen (1918) advocated
Megachile spp. for pollination

- To the 1940s, system seemed
effective (Salt 1940)

. High productivity of alfalfa BN
seed leads to expansion [ REENGE. ™
of fields

- By 1950s, problems!
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ination & Pollin Ages:
Canadian StoriesAlfalfa
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- Huge alfalfa fields, no Megachile nesting
habitat, except around edges

P
- Seed Yields drop:

1000 to 15 kg/ha
(Stephen 1955)

- Solution —



Pollination & Pollinator Shortages

- Alfalfa leafcutting bee
husbandry

Domicile for Bees

- G. Hobbs, Lethbridge,

AB (operational by mid
1960s)




