Africanized Bees

And Pollination'

by ROBERT G. DANKA and THOMAS E. RINDERER
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The collective results from this work and some previous findings demonsircte
potentially significant problems, and a few possible benefits, if Africanized bees

are used as crop pollinators.

THROUGH the years the agricul-
tural community has become in-
creasingly aware of the importance of
poilination carried out by bees. Pol-
lination is the most critical phase in
the production of many crops, and
growers often rely upon honey bees to
carry out pollination at a level which
maximizes crop yields. Recommenda-
tions for using honey bees as pollina-
tors are available from past research
into the exact pollination requirements
of many crops. Presently, bee pollina-
tion contributes to the production of
nearly $19 billion worth of agricultural
commodities annually in the United
States.

Unfortunately, recent advances in
pollination technology stand to be set
back as Africanized honey bees enter
U.S. agricultural systems near the end
of this decade. Original predictions
were that Africanized bees would be-
come permanently established in south-
ern and coastal areas of the United
States, where they could affect the pol-
lination of more than 50 fruit, vegeta-
ble, seed, fiber and oil crops. How-
ever, recent research in Argentina shows
that the bees may move further north
than originally predicted, and eventual-
ly colonize most of the United States;
thus, even more crops could be af-
fected.

Significant advances have been made
in studying defensive behavior, honey
production, mating biology, and iden-
tification of Africanized bees, but until
recently no research has evaluated the
effectiveness of Africanized bees as crop
pollinators. However, it is in this area
that Africanized bees pose their great-
est threat to agriculture; potential prob-
lems such as higher production costs
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and lower crop yields could affect all
consumers. To begin evaluating the
poilination abilities of these bees, we
recently undertook field research in
Venezuela to compare their traits with
those of typical U.S. (“European”)

bees. Since pollination is simply a by-
product of food-collecting activities of
honey bees, most studies focused on
foraging behavior of the bees, both in-

N

dividually and at the colony level In
addition, another type of test smm-
lated a commercial pollination 1man-
agement program. Colonies of 3mh
types of bees were moved durizz wa
months to six different locations wiere
sesame, mango and citrus crops were
grown. Other research comparsd e
bees’ tolerances to several insecticiie
The collective results from this wark

In Veneivela, cups
such as sesame pro-
vided opportunities o
study differences in
foraging behavior be-
tween Africanized and
European bees. {USDA
photo).
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‘ nd some previous findings demon-

grate potentially significant problems,
and a few possible benefits, if African-
zed bees are used as crop pollinators.

FORAGING BEHAVIOR. The for-
,ging behavior of individual European
.nd Africanized bees shows several dif-
ferences. European bees make more
joraging trips from the hive per day,
put in the field seem to work much
qore slowly among flowers than Afri-
canized bees. The rapid, darting flight
awerns of Africanized bees may lead
10 better pollen dispersal. An interest-
ing observation was that Africanized
hees are often aggressive toward other
foragers when bees come into contact
on a flower.

At the colony level, Africanized bees
end to forage more for pollen, while
European bees collect more nectar.
Pollen gathering bees are regarded as
being superior pollinators in many cases.
Africanized colonies probably collect
farger amounts of pollen to support
their accelerated brood rearing and col-
ony growth rates. Vigorous growth leads
1o frequent reproductive swarming,
which detracts significantly from the
pollinating worth of Africanized col-
onies. Also, bee populations in Afri-
canized colonies reach only relatively
low levels before swarming, which
probably limits the number of available
foragers.

Even when colonies are of equal size,
European colonies have more foragers
than Africanized colonies. Also, nectar
flow and colony size conditions have a
bigger influence on European colonies
than on Africanized colonies. The best
foraging activity was noted in large
European colonies during a good nectar
flow. This means fewer colonies might
be needed to pollinate a crop under
these conditions. Africanized foraging
populations are more uniform, which
could be beneficial in pollinating crops
which are not good nectar producers.

DEFENSIVE BEHAVIOR. African-
ized bees are often extremely defensive
of their nests, and this will undoubtably
be the biggest obstacle in using these
bees in any beekeeping operation. Sting-
ing is especially troublesome after a
hive disturbance, but can also be un-
reasonable even when colonies are not
manipulated. For example, an entire
apiary often responds defensively to
someone merely entering the area.
Stinging can cause problems not only
for beekeepers, but also for farm work-
ers, livestock, and neighbors some dis-
tance from an apiary. Sensitivity of a
colony often remains high for days
after an initial defensive episode. This
type of behavior may cause serious dif-
ficulties when loading and moving bees
during pollination work. Also, suitable
apiary sites may have to be remote in
crops which require ongoing manage-
ment during bloom. This could cause

access problems for beekeepers and re-

sult in inadequate pollination if col-
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Moving colonies and positioning them in target crops will be hampered by the extreme

of Afri

onies cannot be dispersed sufficiently
throughout the crop.

Colony inspections are an integral
part of good bee management. Inspec-
tions of Africanized colonies are ham-
pered not only by excessive stinging,
but also as bees run on combs, hang
in festoons, and fly in large numbers
when a hive is opened and combs re-

W hen the bees were
moved to different crops,
over twice as many Afri-
canized colonies as Euro-
pean colonies lost large
numbers of adult bees.

moved. Finding queens is often par-
ticularly difficult.

Complex issues of quarantines and
liability will probably arise as a direct
result of the defensive behavior of
Africanized bees, These issues ultimately
may profoundly influence the future
of commercial crop pollination in the
U.s.

BEES' RESPONSE TO BEING
MOVED. When the bees were moved
to different crops, over twice as many
Africanized colonies as European col-
onies lost large numbers of adult bees.
In these cases, the lowered worker pop-
ulations in the hives probably decreased
the worth of the colonies for pollina-
tion. Absconding may be worse when
Africanized colonies are kept in areas
with low quality forage. Stinging is of-
ten a problem. All of these factors
could prove troublesome for beekeep-
ers in the migratory crop pollination
business.

DIFFERENCE IN ADULT MOR-
TALITY AND DISEASE CONTRAC-
TION. Only minor differences were

d bees. (Photo by James Tew, ATl, Wooster, Ohio).

found in the daily worker mortality
rates in Africanized and European col-
onies. However, Africanized colonies
may be more susceptible to infection
by European foulbrood, although this
was not the case during the poilination
management study. This needs to be ex-
amined more closely, along with Amer-
ican foulbrood susceptibility. Neither
honey bee tracheal mites nor Varroa
mites were detected in bee colonies
in our Venezuelan tests. Still, African-
ized bees are expected to provide a
means of ingress to the United States
for Varroa from South America. This
mite causes serious problems for bee-
keepers in many other areas of the
world. It could seriously hamper pol-
lination practices, both directly through
colony destruction, and indirectly as
quarantines are established.

DIFFERENCES IN SUSCEPTIBIL-
ITY TO INSECTICIDES. An insecti-
cide toxicity study compared how the
two types of bees reacted to four com-
mon insecticides: carbaryl (Sevin®),
methyl parathion, azinphosmethyl (Gu-
thion®), and permethrin (Ambush® or
Pounce®). We treated young adult bees
with droplets of insecticide. African-
ized bees are more tolerant than Euro-
pean bees to each chemical except car-
baryl. However, the differences in sus-
ceptibility were minor, and probably
will not significantly affect rates of
pesticide poisoning in field situations.

AFRICANIZED BEE EFFECTS ON
NATIVE POLLINATORS. When
Africanized bees spread into an area,
they tend to displace native pollinators.
This could threaten pollination in plants
which have special associations with in-
sects other than honey bees.

Feral colonies of Africanized bees
often reach high densities in rural areas.
An abundance of wild nests in agricul-
tural areas could decrease the need for
supplemental pollinating colonies.
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OUTLOOK. We continue tv ana-
lyze the data from the Vencruela ex-
periments, and other laboratovics are
becoming more involved in Africanized
bee pollination research as well. Future
studies will test Africanized and Furo-
pean bees as pollinators of pecific

crops, and evaluate production ot those
crops. This type of research ot spe-
cific crops is time-consuming awl dif-

ficult, but necessary to fully aswss the
abilities of Africanized bees, lISDA is

moving toward implementing these
tests,

Techniques which improve pollina-
tion efficiency need to be cxwmined.
.For example, entomologists sprvinlizing
In genetics are questioning how bees
might be genetically altered to im-
prove pollinating traits. Selection and
management practices can be wied to
increase pollen foraging by colonies,
and minimize swarming and ahscond-
ing. Currently, there is rescateh on
selection of Africanized bees for pentle-
ness. Other USDA research is ~xamin-
ing bees other than honey brrs, tuch
as orchard bees (Osmia) and «urpen-
ter bees (Xylocopa), as potential pol-
linators. Other species of jnsects, such
as flies, are also valuable pollinators
in some situations and may be nsrd in-
stead of honey bees to pollinats some
crops. Pollination inserts and disprrsa-
ble pollination units might be nwd ad-
vantageously in certain situations.

Africanized bees may vastly +hange
many routine beekeeping and i/ 'ir.ul-
tural practices in this country Re-
search must continue to ensur~ 'hat
regardless of changes, the sucrs:s of
crop pollination, a unique and - su~ial
phase of agricultural production, . §7¢-
served.

Our thanks to Annette P, Reyn- 48 for
her assistance in preparing this sr*s.8-
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e Bees & Queens:
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LONG g{!EEK APIARIE>
. 2, Box 146
Parrottavilie, TN 37843
615.623.4588

PACKAGE BEES & QUEEM~T
Italian or Carniolan
Mail Order or Truck Load Lots

W. E. SHACKELFORZ
850 Pacific Ave.
Rio Oso, Cal. 95474
916-633-2622
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International Africanized {

‘Bee and Mite Conference
Scheduled for April 1987

WE ARE organizing an international
conference on Africanized bees
and mites of bees to be held at the
Ohio State University on March 30-
April 2, 1987. Individuals directly in-
volved with research on Africanized
bees and parasitic mites of bees are in-
vited to submit papers. For further
program information please contact:

Glenn Needham or Robert Page
The Ohio State University
Department of Entomology

1735 Neil Avenue

Columbus, Chio 43210-1292
Tel. 614-422-0465

Mercedes Delfinado-Baker
USDA/ARS :
Beneficial Insects Laboratory
Bidg. 476, BARC-East
Beltsville, Maryland 20705
Tel. 301-344-3971

ABOUT THE
CONFERENCE TOPIC

In the mid-1950’s an African honey
bee race was introduced into Brazil as
part of a controlled breeding study.
Since 1957 a population with similar
characteristics has grown throughout
most of South and Central America.
Native and commercial bees have been
competitively replaced, while these fe-
ral bees have maintained many of the
characteristics of their African ances-
tors. The growth of this feral popula-
tion in our lifetime and the persistence
of the ancestral characteristics present
biologists with one of the most excit-
ing ecological and population genetic
phenomena in natural history,

Along with the spread of Africanized
honey bees in South America has been
the spread of two parasitic mites, Var-
roa jacobsoni and Acarapis woodi. Var-
roa is an ecto-parasite that feeds pre-
ferentially on drone brood and in some
cases can dramatically affect the mat-
ing system of populations by severely
reducing the numbers of males. Acar-
apis also known as the tracheal mite,
lives in the respiratory system of bees.
Each of these mites has an interesting

yet poorly understood relationehi

its host and each has 3 di?fm': bing
graé)hical distribution, e

urrently, there is no cone "

respect to the behavioral, ::“M
and genetic mechanisms of Africanizy.
tion or the potential impact of Afn
canized bees on €cosystems, commey.
cial beekeeping, or public health, The
same can be said about the Varrog and
tracheal mites. Clearly all three

sent model systems for studying funda.
mental principles of population biology
including ecology, genetics, behavior,
psysiological ecology, systematics and
host-parasite relationships.

CONFERENCE PURPOSE

Our objective is to bring together
acarologists and bee biologists who are
working in basic and applied areas of
research that relate to Africanized hoe
ey bees and mites parasitizing honey
bees.

WHY OHIO AND THE OHIO
STATE UNIVERSITY AS
A MEETING SITE?

Since the early 1960’s, the Depan-
ment of Enomology has developed as
international reputation for excellence
in honey bee biology and in acarology
Professors Walter C. Rothenbuhler and
G. W. Wharton were responsible for
establishing these international centen
for apiculture and acarology research
The Agricultural Technical Institute 8t
nearby Wooster, Ohio has also been @
strumental in the education of api
turists on an international scale.
addition, Ohio has 10,(13:)0 I'Cfl'“c‘h .
beekee and historically 1s
bee tra%?tri)on, L. L. Langstroth, the d»
coverer of bee space and inventor y
the movable frame hives, was from
ford, Ohio. One of the most famo®
producers of beckeeping equi
the Root family, is located in
Ohio.

CALL FOR PAPERS

We encourage scientists t0
papers dealing with principles
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