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Applying suence to the practlce of beekeeplr



Scientific Publications Referring
to Apis mellifera Over Time
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But most are laboratory studies or reviews

that have little direct application to colony management.
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Types of research:

A Observationalstudies
A Exploratoryinvestigations
A Confirmatorytesting.

A Comparativeexperimental trials



Observational Study:

What Is the amount of mite immigration
Into my hives In late summer?
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Cumulative Mite Immigration
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Findings: there was a median varroa immigration of 258
mites per hive between mid Sept through end of
November.

But it was not correlated with distance between hives.




Exploratory investigations



Exploratory Confirmatory
If | place mint leaves in a hive | expect that placing mint

every day, what will | leaves in a hive will decreas
observe? the varroa infestation.
Look for any changes, but Test to confirm the

understand that an apparent K& LJI2Z 0 KSaA a | :
correlation does notconfim K& L2 0 KS& A & €
causality.

Measure every metric you Compare the change in mite
can think of, and then look counts between the mint Tes
for possible correlations. group and the Control group



Exploratory preliminary research:

How do bees respond to dry powderec
diets offered under the hive cover?



Powdered suga r |
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Observe through a glass cover, whrch of five offered feeds
bees preferentially consume or carry off on their legs.




Exploratory preliminary research:

Is natural mite drop onto a sticky boarad
affected by temperature or humidity?



Natural Mite Drop Relative to
Temperature and Humidity
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Temperature (°F), % RH, or
mean mite drop
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No obvious correlations.




Confirmatory testing of a claim

The claim: The reason that a sugar roll works is d
to the bees heating up.

Was that claim based upon data/observation, or wi
It an unfounded assumption?
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The temperature of the bee:
never rose above 996°F
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Confirmatory testing:

Hypothesis: In an alcohol wash, the mit
sink rate will be relative to alcohol
concentration.



Determine the
density of a mite




Density of mites and release agents
1.2
1.1
El}g Difference in densityT
= 0.8
N 0.7
S 0.6
-"g'-: 0.5
8 0.4
0.3
0.2
0.1
0.0 .
Varroa Water 50% 70% 91%
isopropyl isopropyl isopropyl

Compare to densities of water and various alcohol solutions.
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Measure‘the distance tat a mite must sink.
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Time for a mite to sink 2.5" at various

alcohol concentrations
Alcohol

concentration

H50%
W /0%
m91%

115225335 455556657758859

Number of replicates
O L, N W A U O

Secnnds tosink 2.5"

Median seconds per concentration

Plot out the results: The higher the alcohol proof,

the faster the sink rate confirmed.



Applied research: Field experiments and trials.
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Example: our queen cells were dying
from Black Queen Cell Virus




It was recommended that we treat them with oxytet and/o
fumagillin to solve the problem So | fed them a mix.
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After a few days of treatment, the problem went away.
What did we learn?

- ey



What was the result in your control group?



The main error that beekeepers make
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Lack of a Control Group to compare to
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They made the best honey crop ever!
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Start and end weights of colonies by treatment
Shady Yard
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- https://www.sciencebuddies.org/
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Tips for Citizen Scientists
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Tips for Designing Bee Research Projects
Randy Oliver ScientificBeekeeping.com

Revised 26 Feb 2017

Beekeepers are known for being of curious and experimental minds. Since factors affecting beekeeping are continually changing, new
unanswered questions are bound to arise; the beekeeper "citizen scientist” can often answer them himself by performing a well-designed
experiment, and then share those results to the benefit of everyone. But for the results of any experiment to be meaningful, it is important that

the experiment follow certain scientific principles. I've written up a sheet of tips for the citizen scientist. You can download it at: BEE
RESEARCH M&M TIPS pdf




Test Group vs. Control Group

Differ by only a single variable.

Positive Controls (compare to treatment with known effect

Negative Controls (compare to no treatment).



#1 pointt Ask yourself, what is thaingle specific guestion
that you are trying to answer with this experiment?

(and make sure that your experimental design will unambiguously answer the question). |
the following blanks before you go further (take some time to think them through):
Your question:

Which pollen sub will cause my colonies to grow more for
almond pollination & Global 4% or Global 15%7?

Your hypothesis:
That the 15% of natural pollen will allow for greater colony growth.

The treatment (variable) to be tested:
The percent of natural pollen in the pollen sub.

The predicted effect:

Ending colony strength of the will be greater in the colonies fed the 15%
pollen sub.

fha9t¢lLao9/ h! Q[ [ 1!'+9 ahwo
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Write the specificquestion that you wish to
answer on the wall.




Write the specificquestion that you wish to
answer on the wall.

Then make sure that your design collects the
necessary data to answer the question.



Write the specificquestion that you wish to
answer on the wall.

Then make sure that your design collects the
necessary data to answer the question.

Eliminate anything from your experimental
RSaAaA3IYy 2y OGKIU R2Say
specifically answering the guestidn



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | run a Control group fed another brand of sub no
containing natural pollen?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | run a Positive control of natural pollen?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | run a Negative Control of sugar patty?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | run a Negative Control group fed nothing?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

/Should | measure the amount of brood?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | pull every frame to measure colony strength, or
simple cluster size grading?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

AShould | feed strong colonies more sub than the weak
colonies?



Q: Which pollen sub will cause my colonies to grow more
for almond pollination 0 Global 4% or Global 15%?

Adow should | assign treatments?



INTRODUCTION AND YOUR OBJECTIVE

Trial Log

Pollen supp during bloom trial 2014

Principal Investigator: Randy Oliver, assisted by Eric and lan Oliver
Funding sources: beekeeper donationsto ScientificBeekeeping.com.
Introduction

The results ofthe 2013/14 Pollen Supp Trial indicated that there was no apparentbenefit in colony
buildup from supplemental protein feeding while alder pollen was abundant in January/February. | was |

curious as to whether this held true later in the spring.

EXPERIMENTAL OBJECTIVES

To determine whether it is of benefitto feed pollen supplement to growing nucs during the normal

spring pollen flow.
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The three metrics with the most practical application to
beekeepers are:

A Colony strength (number of frames covered with bees).

A Weight gain (the final calculus of colony performance).

A Varroa infestation rate (or freedom from disease).
Variable to test: the feeding of pollen sub.

Outcome variable to measure: change in colony strength.
Nul | hypot hesis: 1t wonot make
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BACKGROUND RESEARCH

A Perform an internet (e.g. Google Scholar) literature search.

A Speak to researchers familiar with this topic.

LQft NBFR S@OSNE LI LdBay & N
jdzSaidAz2ya oSNB | yagSNBR &
still like to run this experiment in my environment.



Your Experimental Design



PLAN AHEAD AND WORK BACKWARDS

First run the experiment backwards in your head, and then on
paper.

Begin by imaginingxactlyhow you plan to

present the results to an audience
(in a manner so that they can fully understand the significance
of your experimental findings).

| will show the results in a line graph to compare the gains
strength of the Test and Control groups.



WRITE YOUR EXPERIMENTAL DESIGN AND PROTOC(
IN DETAIL
BEFORE YOU BEGIN!

The Materials and Methods section should include sufficient
technical information to allow the experiments to be repeated.

EXPERIMENTAL DESIGN:

Set up 30 5-frame nucs with freshly-mated tested queens, equalized for strength, in pairs.

Randomly assign 1 hive in each pair to be given pollen supplement patties on a regular basis
(Treatment); feed the other a patty of fondant containing the same amount of sugar as the pollen supp.

patties in order to eliminate any difference in sugar feedingas a variable (Controls).

Grade colonies for strength (cluster size) until their populations max around mid July.



Define your independent vs. dependent variable(s

Independentvariable Dependent variable(s)

Changan mite infestation?

Miticide(s) applied Adverse effect upon colony?

Miticide application method Change ircolony setback?

Feeding of pollersub types Differences in colony growth?

Changan mite infestation, colony

Applicationof OA dribble strength, weight gain?

Winter survival rate?

ITEIENS 1Y Amount of honey consumption?

S & = ?
Feedd 0SS KSI f i %&ﬁnﬁ %er ormance
osema prevalence?

Feed ag fungicide Change irbrood production?




If the independentvariable
Is the artificial diet type.

¢KS a¢Sauée 3
protein patties.

¢KS abS3alkaAr
group gets fed an equal
amount of sugar alone.

l 4Gt 2aA0A@S
be fed equal protein in
patties of natural pollen.

Thedependent variable
would be the change in
colony strength.
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The test hives all fell between the positive and negative
controls. This validates the experimental design.




Teasing out a sighal from the noise

The problem:
AWithin-group variability vs.
ASize of the effect due to treatment

The larger the number of replicates,
the smaller an effect you can detect.

wdzy | fFNBS Sy2dzaAaK
(With colonies, a minimum of 12 per test group)




Distributions of ending colony strengths,
according to pollen sub fed.

6 B Controls -
Mean| |Median Mean | [Median
B Global
2.7| |29 6.8|l6.9 o
5 . mHomebrew
Mean | Median
8.3

Number of colonies
(N}

0 1 2 3 4 5 b 7/ 8 9 10 11 12

Colony strength (frames of bees)

Compare the histograms of the test groups.
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SOME SIMPLE FIELD TRIALS



Does Oxalic Acid Treatment of Nucs Affect

Mite Buildup?



Nucs made with queen cells,

dribbled with OA on Day 19

Window of

The Biology Behind the Method treatment

opportunity
while most
mites are

| phoretic | QGm—

10-day
queen cell First new eggs New larvae Pupae
inserted on

Day 1 Virgin queen Mated queen  Laying queen 4 / /
_4

Mites entler new brood
/ / / / Miites exiting old brood

/‘ 7 A

Existing eggs Last larvae from old queen Pupae

All old brood emerged

O 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Days from nuc make up
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Perform mite wash count$Essss
at four time points '3

»




Percent change in mite level

300%

250%

200%

150%
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50%
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DayO0

Day37/

Day>1

Day87

e Control (10)

e Hopguard (9)
essmse Hive Clean (9)
e Oxalic (11)

5-fold
difference!




Does Oxalic Acid Treatment of Nucs Affect

Colony Buildup?






Number of colonies
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Trial 2: Colony Strength
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Does Oxalic Acid Treatment of Nucs Affect

Honey Production?



BUT DOES OXALIC TREATMENT AFFECT HONEY PROD
2013 TRIAL: 38 hives, sister queens.

Hives weighed on
parcel scale
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nitwt 2nd box Total wt Total wt Total wt Met gain

T/C 5/10 wt5/20 5/20 6/14  MNetgain 7/18  #2

1 422 17 6 59.8 68.4 8.6 714 3.0
27T 45.2 17 8 63.0 75.6 12 6 95.0 19.4
1 3¢ 478 172 55.0 724 7.4 92 & 20.4
Record h Ive ac 418 17.2 59.0 70.4 114 87.0 16.6
. . 5C 410 17 8 58 8 76.4 17 6 95.2 19.8
Welg htS Over tl me 6 C 464 18.4 54.8 79.4 14.6 92.4 13.0
y 7T 406 172 57 8 69.8 12.0 772 7.4
. 8T 43.6 17.4 51.0 73.2 122 89.2 16.0
CaICUIate net ga| n 9T 50.2 17.4 576 734 5.8 718 16
10/C 47.0 18.6 55.6 724 6.8 4.0 116
11/C 473 17 8 55.0 75.0 10.0 78 8 3.8
12 T 46.0 17.0 53.0 75.8 12 8 97.0 212
ac 476 17.4 55.0 76.2 112 78.4 2.2
15 T 50.6 17.2 57.8 814 136  106.2 24 8
16 T 47.4 17.4 54 8 75.6 10.8 B6.4 0.8
17|T 45.8 17 8 53.6 73.0 4 865.8 13.8
18 C 43.8 17.0 0.8 70.6 9.8 77.4 5.8
19 C 50.0 176 57.6 80.0 12.4 96.0 16.0
20T 452 16.8 52.0 726 10.6 89 2 16.6
21 T 47.6 17 8 65.4 816 16.2 91.0 4

22 ¢ 47.0 16.8 63.8 75.0 112 59.6
23 C 42.0 17.4 59.4 774 18.0 97.0 19.6
ac 47.0 17 6 54 6 80.0 154 1006 206
25 C 49.4 18.0 67.4 82.4 150 1018 19.4
26 T 432 17.4 50.6 746 4.0 85 6 11.0
27'C 40.4 18.8 58.2 75.0 15.8 81.2 5.2
28 C 492 17.0 56.2 70.8 4 04 4 236
29 T 4132 17 8 59.0 63.8 4.8 80.2 16.4
30 T 486 18.0 56.6 73.2 66 1008 276
31 T 410 17.0 58.0 67.0 9.0 85.8 18.8
32 T 452 172 62.4 702 7.8 87 & 17.4
33 C 44, 17 6 51.8 778 16.0 91.4 13.6
4T 486 172 65.8 74.0 8.2 98 & 24 6
35 T 45.4 17 6 53.0 68.6 5.5 73.8 5.2
36 T 46.0 17 8 63.8 73.0 9.2 92 8 19.8
37/C 49.2 17 8 67.0 83.0 160 1128 29 8

11.2 15.0




Weight Gain (lbs)

35

Hive weight gain after
oxalic treatment

m Control MW Oxalic

May 10 June 14 July 18




Keep a Written Log,
Record all field notesin the field
OR2Y QU GNXzal @& 2 dzN
(not even for a moment!)



Print off data sheets for entering field data

(cardstock or WP paper). Keep a detailed logboc



