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Introduction

This year saw the Africanized honey bee expand its range dramatically into and throughout
Arizona and New Mexico. We estimate that it has advanced about 1800 kilometers along the
western front over the past three years and is poised to enter California. This spring a colony was
found in Mexicali and this summer one was found along the Colorado River, west of Yuma,
Arizona. Based on its current rate of spread, it will probably enter the Central Valley during the
summer of 1994. As a consequence, we have continued our program to produce, distribute, and
evaluate European honey bees derived from our closed breeding population. In addition, we have
been working on new methods of identifying Africanized honey bees that may be useful for
commercial certification programs. These are discussed below.

High Pollen Hoarding Stocks

More than 1,000 queens were produced from generation 4 of our high pollen hoarding
strain of honey bees. These queens were marked with paint, distributed to cooperating
beekeepers, and introduced into colonies in April 1992. Colonies were moved into alfalfa fields in
May, overwintered in the Central Valley, then moved into almond orchards for 1993 Spring
pollination. Colonies were examined periodically to determine queen survival. Forty-nine percent
of queens failed to be accepted into colonies. This varied from 20 to 91%, depending on the
beekeeper. Sixty-one percent of the queens that survived introduction died before the end of
February, leaving only 37% of the original queens introduced 10 months earlier. Colonies with
high strain queens had significantly more bees than similarly managed commercial colonies, when
evaluated in February prior to almond bloom (see Fig. 1).

These results demonstrate that requeening on an annual basis may be insufficient to
maintain Euopean honey bees following Africanization of the feral bees in California. Queen loss
results in queen replacement. New queens mate while in flight away from the apiary and are likely
to encounter and mate with Africanized males. These results also suggest that the high pollen
hoarding strains of honey bees may have commercially desirable characteristics in addition to their
high pollen collecting behavior.
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Figure 1. The distribution of high pollen strain and commercial colonies for frames of bees evaluated in almond
orchards in February, 1993. Commercial and high strain colonies in 1A were managed together throughout the
season. Commercial colonies in 1B were not managed with high strain colonies and came from orchards located
nearby our test apiaries. :

Identification and Behavior of Africanized Bees

We have been monitoring the progressive Africanization of a beekeeping operation located
in Ixtapan de la Sal, Mexico. This area became Africanized in 1990. Africanized honey bees are
smaller than Europeans and have measurably smaller-sized wings. We measured average wing
lengths in colonies and tested colonies for defensive behavior. We have also developed a
diagnostic test for mitochondrial DNA that can distinguish mitochondria that come from eastern
and western European races of honey bees from those originating in Africa. Most feral Africanized
bees have distinguishable African-type mitochondria. We examined the relationships between
forewing length, stinging behavior, and mitochondrial type (Fig. 2).

These results suggest that beckeepers can use forewing length and mitochondria as
indicators of Africanization in their bees. In addition, these indicators are correlated with stinging
behavior (Fig. 3). Forewing length and mitochondrial assays are much faster and easier to
perform than current morphometric identification procedures used to determined Africanized bees.
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Figure 2. Relationships between mitochondria, forewing length, and stinging behavior in Ixtapan, Mexico
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Figure 3. The relationship between forewing length and numbers of stings received in a leather patch in 60 secounds
in commercial colonies located in Ixtapan, Mexico. Bees with smaller wing lengths are probably more Africanized
than those with larger wings.
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