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Millard County Utah:

* Third largest county: 6,818 square miles.

* Population:12,869.

* The county seat: Fillmore; named after President Millard Fillmore.

* Millard County annually ranks in the top five for most individual
Utah agricultural commodities with total annual cash receipts
nearing $130,000,000. These commodities are:

1) Hay Production 289,000 Tons
2) Milk Cows 19,000 Head
3) All Cattle 73,000 Head
4) Corn (Grain) 211,000 Bu
5) Corn (Silage) 140,000 Ton

6) Oats 58,000 Bu
7) All Wheat 143,000 Bu
8) All Barley 274,000 Bu
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Winter Feeding Honey Bees

* Introduction
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Introduction

* There is a known fact that bees work for free and make honey; well, that fact
may not be entirely true when it comes to bees providing a source of sweet
flavor. Honey bee research is an integral part of federal research to further
eliminate possibilities of reduction in the number of honey bee colonies
creating shortages of bees available to pollinate crops grown in Utah and the
United States (Torchio, 1998).
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Introduction
* Impact of Bees in the State of Utah for the Agriculture Industry:

* Tree Fruit - Managed bees are critical to Utah’s tree fruit, berry, and nut
industry, which is worth an estimated $36,000,000 annually.

* Honey bees contribute over $2 million dollars directly to the States
economy in honey production.
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Introduction

* Collaborators for this project include the following individuals:
* Deric Despain, USU Assistant Extension Professor.

* Brian Stephenson, Stephenson Honey Company, Millard County Apiarist and
honey producer. Brian has provided the hives, crates, bee populations, and
transportation needed for this project.

* Joey Caputo, USDA, Utah Department of Agriculture, Apiary Inspector.

= 4
Caputo closely inspects sections of the hive looking for
mites, bee mortality and signs of brood diseases.
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* Methods
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Methods

* The purpose of this research project is to answer three questions based upon
the cost, consumption, prediction of consumption rates, and environmental
factors during winter feeding of honey bees:

(1) When light corn syrup is fed, how much weight is added to each hive?
* (2) How quickly is the light corn syrup consumed by each hive?
* (3) Can consumption rates be predicted based on hive or frame count population?

* (4) Can consumption rates be predicted based on outside ambient air temperature?
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Methodology

* The methodology used in this study is quantitative, data driven;
the data being collected is through a wireless satellite hub acting
as the central communications unit allowing the monitoring data
to report wirelessly to an online account.
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Method Development

* HIVEMIND Precision Apiculture, located in New Zealand.

* 4 hive scales, 1 satellite hub, and 1 hive strength monitor were used through the data
collection process, lasting 13 days, January 22 — February 5, 2018.

 The 2" round of data collected in 2019, November 15 — January 30, 2019. Utilizing 8 scales,
and 1 hub.

Hive Scales - Reports the weight of the hive every 6 hours, and

the ambient temperature of the hives on the site.

Hive Satellite Hub - The satellite hub is the central
communications unit that allows all sensors to report data back
to an online account. GPS location of the site is also reported.

Hive Strength Monitor - Reports the in-hive humidity,
temperature, outside temperature, and the number of bees
entering or leaving the hive in each 3-6 or 12-hour period
(adjustable).
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Method Development

. Eac_hrP]\ive contains one feed dish, one gallon in size. One gallon of light corn syrup
weighs:

=3.785 liters/128 Fl. Oz., or 8 Ibs.

* Each hive was fed one gallon of light corn syrup.
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Methods

Population:
¢ Four hives; located near Needles California.
* Each hive was equipped with a Hivemind scale.

* Asingle hive was equipped with one Hivemind hive strength monitor and
one satellite hub station.
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¢ Data Collection
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Data Collection
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Data Collection
* Hive 8659:
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Data Collection
* Hive 9414:
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Data Collection
* Hive 9368:

* Unfortunately did not want to play the game, and no data was collected.
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* Results
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Results

In 13 days, three hives consumed and average of:

Consumed .66 Ibs./day x 13 days = 8.58 Ibs. or 1.07 gal.
Hive 8659: Consumed .38 Ibs./day x 13 days = 4.94 |bs. or .62 gal.
Hive 9414: Consumed 1.28 Ibs./day x 13 days = 16.64 Ibs. or 2.08 gal.
Hive 9368: ??7?
Average Consumption=10.05 lbs. light corn syrup

or 1.26 gal./13 days,
or .77/gal. per day/hive
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¢ Discussion
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Discussion
* (1) When a beehive is fed, how much weight is added to each hive?

* One gallon of light corn syrup = = 3.785 liters/128 Fl. Oz., or 8 Ibs.
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Discussion

* (2) How quickly is the light corn syrup consumed by each hive?
Consumed .66 |bs./day
Consumed .38 Ibs./day
Hive 9414: Consumed 1.28 Ibs./day

Hive 9368: ???

* Average Consumption=10.05 Ibs. light corn syrup
or 1.26 gal./13 days,
or .77/gal. per day/hive
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Discussion

* (3) Can consumption rates be predicted based on hive or frame count population?
* The average daily consumption of the three hives = .77 |bs./day.

* By taking the average daily consumption from the three hives and multiplying it by
thirteen, the duration of the data collection, consumption rates can be predicted.

e .77 Ibs./day x 13 days = 10.05 lbs. consumed.

10.05 Ibs. = 1.26/gal % $5.97/gal. = $7.52/13 days, or $0.19/hive/day
Example:

$0.19/day x 2000 hives for 5 months/or 150 days

Winter feeding cost 2000 hives for 150 days =$57,000.00
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Discussion and Conclusion

* Are there Variables or Constraints within this study?

* Absolutely: Sample size, is there validity in the size and scope of
this study? We are looking at the Milky Way through a straw.

* What other factors could possibly adding or taking weight from the

hive? (There were no known sources of natural nectar during this trial period.)

* Are these numbers believable? With a better understanding of use
of equipment our methodology appears to be on tract, ready to
look at a larger scope and size.
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Conclusion

* Additional and Interesting Data and Information Gained:

* There are approximately 300 Hive Mind units deployed world wide, with
the majority found in Australia and New Zealand; only 6 are in the
United States and we own three of the units.

* Added value to producers:

* Innovated bee keeping practices, weather monitoring, provides a snapshot of
what is happening inside of a hive.

* Save in travel cost to California, or when travel to California is needed.

* Can help if an emergency is happening within the hive.

* Calculates storage space.

* It’s capabilities are expanding as we learn the full potential and benefits.
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Conclusion and Recommendations

* Thoughts for the Future:
* Larger sample size.

* Can we use internal and external environmental temperatures to
understand and predict energy consumption?

* Why and how was the internal hive temperature so astoundingly
consistent? Does this play into energy consumption?

* Develop a better understanding of the natural bee process in preserving
and defending their natural source of energy?
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Questions

* Thank you, what questions do you have?

* A penny for your thoughts, a dollar to keep them to yourself.
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