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First things first: Flowering

Plants =



Stamen

Anther

Filament

Petal

— Ovule with Embryo Sac

Sepal

Receptacle

Peduncle




Structure / Function of a
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~ Why is Pollination

Important?

o Worldwide economic value =$241 billion

e Amounts to 9.5% of the total value of the world’s
agricultural production

¢ Pollinator disappearance would result in a loss to

consumer surplus anywhere from $298 billion to
$487 billion
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~ Vulnerability to Pollinator
Loss

e

Crop category Average value of a production unit Total production economic value (EV) Insect pollination economic value (IPEV) Rate of vulnerability (IPEV/EV)
2014 Dollars per metric ton Billion Dollars (5 US 2014) Billion Dollars (5 US 2014) %

Stimulant crops $1,927.84 30| 11!7 37%
Nuts 51,997.08 20 7 32%
Fruits 5711.33 345 80 23%
Edible oil crops 5605.89 378 61 16%
Vegetables 5736.51 B58 80 12%
Pulse 5810.48 38 4%
Spices $1,578.47 11 3%
Cereals 5218.75

Sugar crops 5278.55 0%
Roots and tubers 5215.60 0%
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- Vulnerability to Pollinator

Loss
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- Bottom Line: Crop diversity
depends on pollinators
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Changes in Crop Yield




e R ey Honey-beesand Wild

Pollinators i

® Honey bees (Apis mellifera) represent the most
commonly recognized and used species for large-
scale pollination; but how do honey bees and wild
pollinators interact in agricultural systems?

® Fruit set increased significantly with wild insect
visitation in all crop systems (Garibaldi et al 2013)

® Fruit set increased with flower-visitor richness
independently of honey bee visitation (ibid)

® Results indicate that integrated management policies
could improve future agricultural yields



Honey-bees and Wild
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Habitat Alteration




- Bees—Paragons of

Pollination_'_ _

® Roughly 90% of world's plant species are pollinated
by animals, most of which are bees

® Roughly 18,000 bee species have been described,
with the true total number of species likely near
20,000

® Bee biodiversity peaks not in the tropics but in arid
temperate areas
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Bees — Paragons of

Pollination



® Bumble bees (the genus Bombus) are the best-studied bee taxon
and the only taxon that has been globally assessed for its
endangerment status.

Half of the Bombus species historically known from Britain are either
extinct, or in danger of extinction

Of the 60 Bombus species known from west and central Eurcaf\el, 30%
are now threatened throughout their range according to IU
criteria, and 7% went extinct in this region between 1951 and 2000

The main cause of Bombus decline in the UK and western Europe is
widely agreed to be the agricultural intensification that took place in
the 20th century

Three formerly common North American species in the
subgenus Bombus (B. S/finis, B. terricola, and

B. occidentialis), have declined dramatically, while

a fourth which was always rare, B. franklini,

is now close to extinction




Bumble Bees




Honey Bees

o Worldwide the number of
honey bee hives have increased
by ~45% since 1961, however,
the proportion of agricultural
crops depending on pollinators

is increasing much more rapidly
(>300%)

e There are currently ~2.5 million
hives in the U.S., decreased from
~6 million some 60 years ago

e USDA reports that “Currently,
the survivorship of honeybee
colonies is too low for us to be
confident in our ability to meet
the pollination demands of U.S.
agricultural crops”
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Honey Bees — Colony

Collapse Disorder

i ""”f Ted Cruz / B e/ LOW Rull g inVegas
A A ® Colony Collapse disorder
I ﬂ AVA (CCD), which has received
LV attention from the press

% since 2006, isn’t a single
WORLD : i
WITHOUT issue —it’s an umbrella
E term for a larger
B = S phenomenon

m ® Problems include: mites

— (e.g. Varroa destructor),
THE PRICE WE'LL

A GREOuT | viruses, bacterial
WHAT'S KILLING ssactll
e pathogens, pesticides, and

a variety of other issues
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Figure 1. Average numbers of frame (standard deviations shown as error bars) containing honeybees for control-,
imidacloprid-, and clothiamidin-treated colonies and the corresponding daily average temperature at Worcester re-
gional airport in Worcester MA recorded from October 2012 to Apnl 2013, The daily average temperature readings
were obtamed from the NOAA website (http://cdo.nede.noaa. gov/qeled'QCLCD).




Pesticides: Neonicotinoids




A. Weak Colonies

I 00-10% W10-20% @ 20-30% 0 30-40% E40-50% M50-60% M 60-70% O70-80%

- DWv
BQCvV

1aP B. Strong Colonies

v
TRSV * [ 00-10% W10-20% M20-30% [0 30-40% M 40-50% M50-60%
Others

80
< 70
@ 60
& 50
E %
e
L 30
-—
0 20
£ 10
£

0

Vi
) VBT T T
.' P oF

Infection Rate (%)




Pathogens: Tobacco Ring
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Far Immediate Release June 20, 2014

Presidential Memorandum -- Creating a Federal Strategy to
Promote the Health of Honey Bees and Other Pollinators

MEMORANDUM FOR HEADS OF EXECUTIVE DEPARTMENTS AND AGEMNCIES
SUBJECT: Creating a Federal Strategy to Promote the Health of Honey Bees and Cther Pollinators

Pallinators contribute substantially to the economy of the United States and are vital to keeping fruits, nuts, and
vegetables in our diets. Honey bee pollination alone adds mare than §15 billion in value to agricultural crops
each year in the United States. Over the past few decades, there has been a significant loss of pollinators,
including honey bees, native bees, birds, bats, and butterflies, from the environment. The problem is serious and
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New Efforts for Pollinators




What can I do?

* Plant a wide diversity of flowers in
your garden

* Contact your representatives

* Buy Honey

* Drink Mead

« Continue to inform yourself and your
friends/family

* The Xerces Society —information for
ranchers and land-owners

* Contact me!

* Devin.Routh@gmail.com
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