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A Survey of Honey Bee Colony Losses in the U.S., Fall
2007 to Spring 2008

Dennis vanEngelsdorp'?*, Jerry Hayes Jr.?, Robyn M. Underwood?, Jeffery Pettis®

1Pennsyhvania Depantment of Agriculture, Burau of Plant Industry-Apiculture, Harrisburg, Pennsylvania, United States of America, 2 Depanment of Entomology, The
Pennsylvania State University, University Park, Pennsyvania, United States of America, 3 Florida Department of Agriculture, Bureau of Plant and Apiary Inspection, Apiaty
Inspection Section, Division of Plant Industry, Gainesville, Florida, United States of America, 4 United States Department of Agriculture (USDA)-ARS Bee Research
Laboratory, Beltsville, Maryland, United States of America

Abstract

Background: Honey bees are an essential component of modem agriculture. A recently recognized ailment, Colony
Collapse Disorder (CCD), devastates colonies, leaving hives with a complete lack of bees, dead or alive. Up to now, estimates
of honey bee population decline have not included losses occurring during the wintering period, thus underestimating
actual colony mortality. Our survey quantifies the extent of colony losses in the United States over the winter of 2007-2008.

Methodology/Principal Findings: Surveys were conducted to quantify and identify management factors (e.g. operation
size, hive migration) that contribute to high colony losses in general and CCD symptoms in particular. Over 19% of the
country’s estimated 2.44 million colonies were surveyed. A total loss of 35.8% of colonies was recorded; an increase of 11.4%
compared to last year. Operations that pollinated almonds lost, on average, the same number of colonies as those that did
not. The 37.9% of operations that reported having at least some of their colonies die with a complete lack of bees had a
total loss of 40.8% of colonies compared to the 17.1% loss reported by beekeepers without this symptom. Large operations
were more likely to have this symptom suggesting that a contagious condition may be a causal factor. Sixty percent of all
colonies that were reported dead in this survey died without dead bees, and thus possibly suffered from CCD. In PA, losses
varied with region, indicating that ambient temperature over winter may be an important factor.

Conclusions/Significance: Of utmost importance to understanding the recent losses and CCD is keeping track of losses over
time and on a large geographic scale. Given that our surveys are representative of the losses across all beekeeping
operations, between 0.75 and 1.00 million honey bee colonies are estimated to have died in the United States over the
winter of 2007-2008. This article is an extensive survey of US. beekeepers across the continent, serving as a reference for
comparison with future losses as well as providing guidance to future hypothesis-driven research on the causes of colony
mortality.
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Figure 1. Total colony loss (%) by state.
doi:10.1371 journal.pone.0004071 .g001
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Varroa jacobsoni (Acari: Varroidae) is more than one species
Experimental and Applied Acarology 24:165-189, 2000
D.L. ANDERSON1* and J.W.H. TRUEMAN2
1CSIRO Entomology, PO Box 1700, Canberra, ACT 2601, Australia; 2Bioinformatics Group,
Research School of Biological Sciences, Australian National University, Canberra, ACT 2601,
Australia (Received 14 July 1999; revised and accepted 6 January 2000)

Abstract. Varroa jacobsoni was first described as a natural ectoparasitic mite of the Eastern
honeybee (Apis cerana) throughout Asia. It later switched host to the Western honeybee (A.
mellifera) and has now become a serious pest of that bee worldwide. The studies reported here on
genotypic, phenotypic and reproductive variation among V. jacobsoni infesting A. cerana throughout
Asia demonstrate that V. jacobsoni is a complex of at least two different species. In a new
classification V. jacobsoni is here redefined as encompassing nine haplotypes (mites with distinct
mtDNA CO-| gene sequences) that infest A. cerana in the Malaysia—Indonesia region. Included is a
Java haplotype, specimens of which were used to first describe V. jacobsoni at the beginning of this
century. A new name, V. destructor n. sp., is given to six haplotypes that infest A. cerana on
mainland Asia. Adult females of V. destructor are significantly larger and less spherical in shape
than females of V. jacobsoni and they are also reproductively isolated from females of V. jacobsoni.
The taxonomic positions of a further three unique haplotypes that infest A. cerana in the Philippines
is uncertain and requires further study.

Other studies reported here also show that only two of the 18 different haplotypes concealed within
the complex of mites infesting A. cerana have become pests of A. mellifera worldwide. Both belong
to V. destructor, and they are not V. jacobsoni. The most common is a Korea haplotype, so-called
because it was also found parasitizing A. cerana in South Korea. It was identified on A. mellifera in
Europe, the Middle East, Africa, Asia, and the Americas. Less common is a Japan/Thailand
haplotype, so-called because it was also found parasitizing A. cerana in Japan and Thailand. It was
identified on A. mellifera in Japan, Thailand and the Americas.

Our results imply that the findings of past research on V. jacobsoni are applicable mostly to V.
destructor. Our results will also influence quarantine protocols for bee mites, and may present new

strategies for mite control. 2011 BEREYFEIFHIERIV 8



Science 318 (no. 5848) pp.283-287
A Metagenomic Survey of Microbes in Honey Bee Colony Collapse Disorder
Diana L. Cox-Foster,1 Sean Conlan,2 Edward C. Holmes, 3,4 Gustavo Palacios,2
Jay D. Evans,5 Nancy A. Moran,6 Phenix-Lan Quan,2 Thomas Briese,2 Mady
Hornig,2 David M. Geiser,7 Vince Martinson,8 Dennis vanEngelsdorp,1,9 Abby L.
Kalkstein,1 Andrew Drysdale,2 Jeffrey Hui,2 Junhui Zhai,2 Liwang Cui,1 Stephen
K. Hutchison,10 Jan Fredrik Simons,10 Michael Egholm,10 Jeffery S. Pettis,5 W.

lan Lipkin2*

Table 2. Analysis of pools of bees tested for candidate pathogens. Numbers in the CCD, Non-CCD, and Total
columns represent the percentage of samples found to be positive among all samples tested in each category. The
positive predictive value represents the probability that a positive result for a given agent is associated with CCD.

The sensitivity is the probability that test results will be positive in all CCD cases. Specificity is defined as the
probability that all non-CCD samples will be associated with negative test results.

Agent CCD(n= Non-CCD(n Total(n=

30) =21) 51)
APV 25 (83.3%) 1(4.8%) 26 (51.0%)
KBV 30(100%) 16(76.2%) 46 (90.2%)
N. apis 27 (90%) 10 (47.6%) 37 (72.5%)
N.ceranae 30(100%) 17(809%) 47 (92.1%)
All four 23 (76.7%) 0 (0%) 23 (45.0%)
agents

Positive predictive Sensitivity Specificity

value (%) (%) (%)
96.1 83.3 95.2
65.2 100 238
73.0 90.0 52.4
63.8 100 19.0
100 76.7 100
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FRUITLESS FALL

Still, I don’t want to end on any of these utilitarian arguments.
They almost seem insulting. It’s kind of like telling kids they
need a mother because who else is going to make them toast and
jam. It may be true, but it misses the point. They need a mother
because a mother is a good thing to have.

So take your pick. We still have a choice about what kind of
world we live and work in. Maybe we really can wipe out our
pollinators, poison them and destroy their homes, and still get by.
Maybe enough poor people will be so desperate that they’ll will-
ingly serve as human bees, sending their kids scrambling through
the branches of orchards with cigarette filters in hand. Maybe a
few of us will even be able to afford those fruits.

Or maybe we’ll genetically modify all our resource plants to
reproduce asexually. Maybe sex has run its course as a fruitful en-
deavor. Maybe we can trade the meadows, bogs, and rainforests
for a land of well-regimented clones.

But why? Why choose the ugly world when we can still take
the other one, the flirtatious one of fragrance and form? The one
drenched in hope, possibility, and the ardent hum of new life being
made.
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