Online Resource 1. Survey questions used to determine the winter, summer and annual
losses from 1 April 2013 to 1 April 2014. The allowed entries are included below each
question. A required response is indicated by a “*.” Definitions for a “colony,” “living”
colonies and “increases” were provided with the appropriate questions as the following: a
colony is a queen right unit of bees that include full size colonies and queen right nucs
(do not include mating nucs); “living” means alive on that date, independent of future
prospects; and “increases” include successfully hived swarms and/or feral colonies.

1. In what state(s) did you keep your colonies in between April 2013 - April

20147*
Multiple choice with multiple selections allowed of all US
states, or "Other" category with open entry
2. How many living colonies did you have last spring on April 1, 2013?*
Numeric (integer) open entry
3. How many colonies, splits, and/or increases did you make / buy between

April 1, 2013 and October 1, 2013?* How many colonies, splits, and/or
increases did you sell or give away between April 1, 2013 and October 1,
20137*
Numeric (integer) open entry
4. How many colonies, splits, and/or increases did you sell or give away
between April 1, 2013 and October 1, 20137*
Numeric (integer) open entry

5. How many living colonies did you have on October 1, 2013?7*
Numeric (integer) open entry
6. How many colonies, splits, and/or increases did you make / buy between

October 1, 2013 and April 1, 2014?*
Numeric (integer) open entry
7. How many colonies, splits, and/or increases did you sell / give away between
October 1, 2013 and April 1, 20147*
Numeric (integer) open entry
8. How many total living colonies (overwinter surviving colonies plus purchase
or splits) did you have on April 1, 20147*
Numeric (integer) open entry
9. What was the largest number of living colonies you owned between April 1,
2013 and April 1, 2014?
Numeric (integer) open entry
10.  What was the smallest number of living colonies you owned between April 1,
2013 and April 1, 2014?
Numeric (integer) open entry
11.  You indicated you had ###### colonies alive on April 1, 2013. How many of
those specific colonies were still alive on October 1, 2013?
Numeric (integer) open entry
12.  You indicated you had ###### colonies alive on October 1, 2013. How many
of those specific colonies were still alive on April 1, 2014?
Numeric (integer) open entry




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

What percentage of loss, over the winter, would you consider acceptable?

Percentage with value between 0-100
Was your winter loss this year higher or lower than last year?
Single choice entry with the following possible choices: Higher,
Lower, Same, Unsure, Did not keep bees last year
What percentage of the colonies that died over the winter (between October
1, 2013 and April 1, 2014) were lost without dead bees in the hive or apiary?
Percentage with value between 0-100
In your opinion, what factors were the most prominent cause (or causes) of
colony death in your operation between October 1, 2013 and April 1, 2014?
Multiple choice with multiple selections allowed of the
following answers: I did not experience any winter loss, Queen
failure, Starvation, Varroa mites, Nosema disease, Small Hive
Beetles, Poor wintering conditions, Pesticides, Weak in the fall,
Colony Collapse Disorder, Natural disaster and alike (ex: flood,
bear, ...), Don't know, Other to specify (open entry)
Did you move any of your colonies last year (between April 1, 2013 and
April 1, 2014) at least once across state lines?*
Single choice of Yes or No
In what zip or postal code is your operation based?
Numeric open entry
What percentage of your hives did you send to or move into California
almond orchards for pollination in 2014?

Percentage with value between 0-100
Approximately what percentage of your operation moved across state lines at
least once between April 1, 2013 and April 1, 20147
Percentage with value between 0-100
Please indicate in which states you kept bees for the months listed.
Multiple choice, with multiple selections allowed of the
following: all states, all months
On December 31, 2013, please list the number of colonies you had in each
state.
Numeric (integer) entry, 1 per state




Online Resource 2. US maps of the total losses (%) and average losses (%) by state for: (a) total
summer losses (%), (b) average summer losses (%) by state, (c) total winter losses (%), (d)

average winter losses (%), (e) total annual losses (%), (f) average annual losses (%). The map of
the number of winter loss respondents by state is shown in (g). Colonies owned by beekeepers

operating in multiple states are counted in all states in which the beekeeper reported having
colonies. Results from states with fewer than five respondents are not shown.
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Total Annual Loss by State - Loss Survey 2013-2014
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Online Resource 4. Comparing the average losses among operation types for each time period
using the Kruskal-Wallis rank sum test, followed by a Mann Whitney test. The number of
operation types included in each analysis is provided. The associated “*” indicates significance
where the Mann Whitney p-value is <0.05.

Period Operation n Operation n Krus.kal; Mann Whitney
Type Type Wallis y p-value
Backyard 5,695  vs. Sideline 164 0.0011  *
S“Lrgl;;er Backyard 5,695 vs. Commercial 103 | 61.6609 | <0.0001 *
Sideline 164 vs. Commercial 103 <0.0001 =
) Backyard 6,899  vs. Sideline 186 0.0640

Vlvj(l)“stser Backyard 6,899 vs. Commercial 104 | 21.6678 | <0.0001 *
Sideline 186 vs. Commercial 104 <0.0001 *
Backyard 5,815  vs. Sideline 180 0.0148  *
A{’g;sal Backyard 5,815 vs. Commercial 110 | 39.2306 | <0.0001 *
Sideline 180 vs. Commercial 110 0.0014  *




Online Resource 5. Comparison of beekeeper self-reported winter causes of death of colonies and
the associated average winter loss (%) [95% CI] for beekeepers that selected a factor and those
that did not select that factor using the Kurskal-Wallis rank-sum and followed-up with a Mann

Whitney test. P-values less than 0.05 are considered significant and indicated with a

33 £

Factor selected

Factor not selected

Average Average Kruskal- Mann
Factor n winter loss (%) n winter loss (%) Wallis 2 Whitney p-

[95%CI]| [95%CI] x value
Queen failure | 956 51.2[49.3-53.2] | 3,947 65.0 [64.0-65.9] | 151.9933 <0.0001  *
Starvation 1,774 62.3[60.9-63.7] | 3,129 62.3[61.2-63.4] | 0.0397  0.8420
;‘””"0“ 836 57.4[55.3-59.4] | 4,067 63.3[62.3-64.2]| 26234 <0.0001 *
estructor
Nosema spp. 261 59.3[55.9-62.8] | 4,642 62.4[61.6-63.3] | 2.6427  0.1040
ts)e“;flléhwe 250  59.8 [56.0-63.6] | 4,653 62.4[61.5-63.3]| 1.6903  0.1936
Poorwintering | » 535 70 5169.3-71.7] | 2,666 55.4 [54.2-56.6] | 286.5315 <0.0001 *
conditions
Pesticides 325 63.6[60.3-66.8] | 4,578 62.2[61.3-63.1]| 03604  0.5483
Weak in the fall | 1,610 58.1[56.6-59.6] | 3,293 64.3[63.3-65.4] | 44.018 <0.0001 *
CCD 324 65.9[62.6-69.2] | 4,579 62.0[61.1-62.9] | 42501  0.0393 *
Disaster 100 64.4[58.8-70.1] | 4,803 62.2[61.4-63.1]| 04277 05131
Don’t know 921  67.2[65.3-69.2] | 3,982 61.1[60.2-62.1] | 31.2649 <0.0001 *
Other 455 59.3[56.5-62.1] | 4,448 62.6[61.7-63.5]| 5.0879  0.0241 *




