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From Wikipedia, the free encyclopedia
Main page Colony collapse disorder (CCD) i§ a phenomenon in which worker bees from a European honey bee colony abruptly
Contents

hile such disappearances have occurred thgoughout the history of apiculture, and were known by various
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Colony Collapse Disorder (CCD)

History [edi]

Limited occurrences resembling CCD have been documented as early as 1869!'°I'"l and this set of symptoms has, in the past several decades, been given many
different names (disappearing disease, spring dwindle, May disease, autumn collapse, and fall dwindle disease).l"! Most recently, a similar phenomenon in the winter of
2004/2005 occurred, and was attributed to varroa mites (the "vampire mite" scare), though this was never ultimately confirmed. The cause of the appearance of this
syndrome has never been determined. Upon recognition that the syndrome does not seem to be seasonally restricted, and that it may not be a "disease" in the standard

sense—that there may not be a specific causative agent—the syndrome was renamed./'?

A well-documented o ination of factors,

including adverse y use of this

Losses were reported in migratory operations wintering in California,
g lorida, Oklahoma, and Texas. In late February, some larger
LIRS nonmigratory beekeepers in the mid-Atlantic and Pacific Northwest s were

t, di diti . 0 om0
N  rccions also reported significant losses of more than 50%.
From 1972 to 200¢ . . . . e number of
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[22]

beekeepers reported losses of nearly all of their § & with surviving colonies so weakened that they might no longer be viable to pollinate or produce honey.

Losses were reported in migratory operations wintering in California, Florida, Oklahoma, and Texas. In late February, some larger nonmigratory beekeepers in the mid-
Atlantic and Pacific Northwest regions also reported significant losses of more than 509, [ctation needed] Colony losses also were reported in five Canadian provinces,

several European countries, and countries in South and Central America and Asialln 2010, the USDA reported that data on overall honey bee losses for 2010 indicated

an estimated 34% loss, which is statistically similar to losses reported in 2007, 2008, and 2009.%2

After bee populations dropped 23% in the winter of 2013, the Environmental Protection Agency and Department of Agriculture formed a task force to address the issue.
[23]
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Honey Bee Health and Colony Collapse Disorder

Honey bees, which are a critical link in U.S. agriculture, have been under serious pressure from a
mystery problem: Colony Collapse Disorder (CCD), which is syndrome defined as a dead colony
with no adult bees or dead bee bodies but with a live queen and usually honey and immature
bees still present. No scientific cause for CCD has been proven.

But CCD is far from the only risk to the health of honey bees and the economic stability of
commercial beekeeping and pollination operations in the United States. Since the 1980s, honey
bees and beekeepers have had to deal with a host of new pathogens from deformed wing virus to
nosema fungi, new parasites such as Varroa mites, pests like small hive beetles, nutrition
problems from lack of diversity or availability in pollen and nectar sources, and possible sublethal
effects of pesticides. These problems, many of which honey bees might be able to survive if each
were the only one, are often hitting in a wide variety of combinations, and weakening and killing
honey bee colonies. CCD may even be a result of a combination of two or more of these factors
and not necessarily the same factors in the same order in every instance.

Latest news about CCD:

Report on the National
Stakeholders Conference on
Honey Bee Health.

2013/2014 Survey Reports
Fewer Winter Honey Bee
Losses

The Agricultural Research Service (ARS), USDA's internal research agency, is leading several efforts into possible CCD causes

and striving to enhance overall honey bee health by improving bee management practices, as well as studying honey bee diseases
and parasites and how best to control them. In addition, a number of other Federal agencies and State departments of agriculture,
universities, and private companies are conducting studies to seek the cause or causes of CCD.
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285 pieces of ultrasonic transducers

Carrier wave 40 kHz ultrasonic

Focal spot size 20 mm at focal range of 20 cm
Resolution 0.5 mm

Acting force 16 mN (max)

Amplitude modulation 1 to 1023 Hz square wave
Update rate 1 kHz

Power source DC24V

Power consumption 100 W

Size 190 x 190 x 50 mm
Weight 0.6 kg

The 40kHz ultrasonic | was modulated by 30Hz.
40kHz

I I
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30Hz
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Ultrasonic Pollination System

3D Camera

Ultrasonic Radiation Unit




(Movie)



(Movie)






Result at Commercial Greenhouse

Pollination Method Frequency (Hz) Number'of flowers Marketable fruit | Ratio(%)
pollinated
10 16 9 56%
20 20 12 60%
30 9 7 78%
40 12 11 92%
50 18 8 44%
Ultrasonic Pollination
60 11 4 36%
70 17 12 71%
80 14 7 50%
90 17 7 41%
100 16 10 63%
Manural Pollination 19 11 58%

No Pollination 29 10 34%



Concept Diagram of Practical Use

@ Area the device has
passed, ultrasound
pollination is completed.

l

—

(D Flowers that 3D camera
captured are pollinated.

/

Tomato flower
. Strawbefry flower

@ Move the pollination
system in horizontal
direction using a
transport device.
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