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Problem and its Significance:

The Anerican beekeeping industry was confronted in the
ate 1990s with a new exotic pest, the snmall hive beetle
(SHB), Aethina tumda Murray. A native of Africa, the SHB
was di scovered in North America in Charleston County, South
Carolina in 1996. The precise date and nmeans of their entry
into the USA are unknown, but mtochondrial DNA evidence
suggests congruity with A tum da popul ations in South
Africa. In the nine years since their arrival, SHBs have
proven thensel ves a serious pest of honey bees especially
in the southeastern region of the USA

As a nmenber of the sap beetle famly Nitidulidae, SHBs
denonstrate an affinity for decaying plant material. SHBs

are capabl e of reproducing on fruit — indeed, infested fruit
is one of the suspected nodes of their entry into this

country — but oviposition rate, adult |ongevity, and net
reproduction are significantly higher when they feed on bee
hi ve products. The stereotyped pattern for their life
history is for adults to enter bee hives and co-habit with
bees, a feat acconplished in part by a syndrone of
behavioral mmcry in which beetles dupe their hosts into
feeding themtrophallactically. Fenmales |lay eggs in various
cracks and crevices throughout the hive. First-generation
SHB | arvae have been identified in South Carolina as early
as April. Larvae proceed through all instars while feeding
on bee hive products, then | eave the hive to pupate in the
soil. They rarely nove beyond 90 cm of the hive entrance
nor deeper than 20 cmfromthe surface. Adults remain in
the soil for up to two days after eclosion. SHB overw nter
as adults in the USA and they are found in the bee cluster
where they find food and warnth. Four to five SHB
generations are possible annually in the southeastern USA



gi ven favorabl e conditions(WH).

Al t hough the SHB is considered a m nor pest of African
honey bees Apis nellifera scutellata and A°. m capensis, it
causes serious damage to European-derived A nellifera in
the USA. In a conparative study conducted in South Africa
and Ceorgia, SHBs were shown to significantly reduce bee
popul ati ons, brood area, and average flight activity in
Georgia, but not South Africa. The beetles consume honey
and pollen in the bee colony and eat unprotected bee brood
and eggs. The activity of beetle |larvae triggers
fermentation of a colony’ s honey stores, rendering the
honey unfit for consunption by bees or humans. Studies have
shown that beetles pierce the cappings of bee brood and
oviposit directly on the i mmature bee. Abscondi ng, or nest
abandonnment by bees, is frequently the term nal outcone of
beetl e infestation.

SHB have been reported in thirty states and one
Canadi an provi nce (Hood 2004). SHB have now been found in
all southeastern states in the US and are now a regi on-w de
pest. Sonme states have had beetles for only 1-2 yr and the
pest has yet to becone a managenent problem The nost
serious damage has occurred in warner regions of the
country in Florida, Georgia and South Carolina, but SHBs
overw nter successfully in Mnnesota. Beetles spread nmainly
by novenent of beetle-infested bee col onies, enpty
beekeepi ng equi pnent, package bees or other beetle-infested
mat erial. Therefore, SHB spread to Western regions of the
USA is immnent, particularly in regions where mgratory
beekeepers nove colonies for pollination rental.

By the late 1990s, field trials by USDA and university
scientists had led to approved chem cal treatnents for SHB
Gard Star® (40% pernethrin Al), a soil insecticide, is
approved for soil treatnent around hives and targets | arvae
as they enter the soil to pupate. An in-hive pesticide,
Check Mte+® (10% coumaphos Al, an organophosphate), IS
regi stered under an energency use |abel in many states.
This product is subject to renewal annually and there exi st
the regulatory loss of this product for just cause. SHBs
sonetinmes are a problemin honey processing facilities.

Hood and M|l er (2003) have investigated the
ef fectiveness of an in-hive trap. Various materials,
al cohol, beer, ethylene glycol, mneral oil, honey, and
cider vinegar were examned for their attraction and



lethality to SHB. A series of field and | aboratory
experiments over 2 years tested these nmaterials as contro
agents when placed in a plastic box (152 x 80 x 25mm w th
vents in the top to allow SHB entry but exclude bee entry
(Fig. 1). The trap was nounted to the base of a hive franme
and placed inside the hive. G der vinegar showed the

hi ghest counts of dead SHB in colonies, but lowlethality
inlab tests. Mneral oil showed high SHB lethality in |ab
tests, but resulted in conparatively |ow beetle trap kil
in colonies. A problemin this study was the ability of
beetles to exit the traps. Although the study inplicated
cider vinegar as an effective attractant, nore work is
needed to inprove the efficiency of the trap design.

Once devel oped, an efficient in-hive trap could be
used to exploit a vulnerable stage in the SHB |ife cycle.
Hood and M Il er (2003) reported finding only SHB adults in
bee col onies and no beetle |life stages in the soil in
Georgia and South Carolina during winter. Thus the SHB
takes a 3-4 nonth interruption inits life cycle during the
cool er nmonths in nost regions of southeastern USA. An
efficient SHB adult trap placed in an infested bee col ony
inlate winter could thus inpede buildup of an incipient
beetl e population. A trap could be placed in bee col onies
during other tinmes of the year when SHB i nvasi on pressure
is showmn to be high. The successful devel opment of an
effective SHB trap will offer beekeepers an integrated
managenent tool which can be used even during nectar flows
wi t hout fear of hive product contam nation.
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Objectives: 2005

The long termgoals for this project are to devel op
a small hive beetle (SHB) trap that is convenient,
economi cal, and efficient. The trap should reduce the SHB



popul ation to a low | evel to preclude the need for chem cal
treatment. The trap should be a user-friendly device which
can be fastened to the bottom bar of a beehive frane and
inserted in the place of a normal frame or be incorporated
as a nodified bottomboard with trap attached underneath. A
beekeeper should be able to use the trap at any tinme of
year wi thout fear of hive product contam nation.

1. Finalize devel opnent of an effective in-hive SHB
trap.

2. Field test two SHB traps to conpare efficiency during
one season

Plans and Procedures: 2005

oj ective 1. Finalize devel opnent of an effective in-
hi ve SHB trap.

During winter and spring 2005, a SHB one-way trapping device will be further
developed for use inside bee colonies. The engineering objective is a device that provides
beetle entry, prohibits their escape, and tightly contains liquid attractants such as cider
vinegar. Based on earlier SHB trapping work, this research will concentrate on cider
vinegar as an attractant, but other compounds may be tested. Trap prototypes will be lab
pre-tested for their ability to trap and retain SHB. Precision Plastics, Inc., Clover, South
Carolina, has been retained as possible manufacturer of a plastic resin trap. The
jar/modified bottom board trap can be assembled from locally available beekeeping
equipment.

Accomplishment 2005

A one-way small hive beetle trap, commercially known asthe“Hood Small
Hive Beetle Trap,” was successfully developed and is currently distributed and sold
by Brushy Mountain Bee Farm, Moravian Falls, North Carolina 28654. (2006
Catalog of Beekeeper’s Supplies, Ph. 1800-233-7929, E-mail:
sales@br ushymountainbeefar m.com, website: www.brushymountainbeefar m.com.)
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Figure 1. Hood Small Hive Beetle Trap

bjective 2. Field test two SHB traps to conpare
efficiency during one season.

During spring, summer and fall 2005, a field test
wi |l be conducted in coastal South Carolina to conpare
trappi ng efficiency. A beekeeper cooperator who is
| ocated in the coastal area of the state will provide
research apiary locations for this project. SHB have been
problematic in these |locations and natural infestation is
expected. Twenty-four bee colonies will be established in
early April wth 2-1b package bees apparently free of
SHB. Field tests will be conducted conparing the efficacy
of the two traps to colonies with no traps. Twel ve new
honey bee colonies will be established in each test
api ary using package bees (2 I b., approximtely 7,000
bees each) with new queens in early April 2005. The
colonies will be housed in 10-frame Langstroth hives and
managed as normal for honey production. Wthin 6-8 weeks
foll ow ng col ony establishnment, four colonies will be
randomy selected in each test apiary to receive one of
the three treatnents (one of the two selected traps or no
trap as control. Test colonies will be nonitored at
treatment placenent and at 3-4 week intervals to
determ ne honey bee and beetle densities. Beetle density



will be determ ned by renoving five franes from each test
col ony hive body and counting beetles on the three
exposed interior hive sides and the hive bottom Beetles
collected fromtraps will be counted and enptied and new
ci der vinegar replaced. Bee popul ation density will be
conpared by neasuring the nunber of capped cells of bee
brood in each colony by placenent of a scribed 25cn?

pi ece of Plexiglas over each side of colony brood franes
and counting the nunber of squares of capped brood.

Accomplishment 2005

Field tests were conducted as described above
beginning on 29-30 March 2005 and the last data were
collected on 9 November 2005. Colonies were serviced at 3-
week intervals. The numbers of dead SHB adults counted in
the two trap types were not significantly different and the
amount of capped bee brood did not wvary by treatment during
the trial period. However, there was a significant decrease
in number of SHB surveyed in the Hood SHB trapped colonies
when compared to the number SHB counted in control
treatment colonies over the 5 months trapping period which
suggests a higher control efficiency. All test colonies
survived the trial period except one control treatment
colony. The Hood SHB trap proved to be more user friendly
since no hive modifications were necessary.

Table 1. - Least square means * SE (n) of dead small hive
beetles (SHB) counted in two treatment traps, amount of
capped bee brood by treatment, and colony SHB populations
sampled. Data in columns followed by the same letter are
not different at the a < 0.05 level.

Col ony SHB
Capped Bee Popul ati on
Tr eat ment Dead SHB Brood (25cnt) Sur veyed
Hood SHB Trap 8.75 £ 3.70 98.85 + 5.68 .98 = .86
(8)a (8)a (8)a
Jar/ Hive 15.40 £ 3.70 101.86 £ 5.73 1.60 + .86
Bot t om SHB (8)a (8)a (8)ab
Trap
Control (No --- 88.04 = 6.40 3.81 £ .98
Tr ap) (7)a (7)b




NOTE: A manuscript of the results of acconplishnment 2
has been accepted for publication in The Anerican Bee
Journal (51 S. 2" Street, Hanmilton, IL. 62341, ph. 217-847-
3324) — Apicultural Research Section and is scheduled to be
publ i shed in the August or Septenber 2006 issue. Contact
Editor Joe M Grahamfor reprints (email: ABJ@adant.com
Website: ww. dadant.com)
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