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Summary &mdash; New discriminant analysis procedures have been presented to identify Africanized and
European honey bees. These procedures are founded on data from 2 103 samples of honey bees
collected from colonies at several locations in the western hemisphere and Kangaroo Island, Austra-
lia. Various univariate and multivariate analyses have been used to select the morphological charac-
teristics and the groups of characteristics to be used in the analysis. The multivariate discriminant
analysis correctly identified 565 (95.6%) of the 591 Africanized colonies and correctly identified all of
the 1 512 European colonies.
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INTRODUCTION

The introduction of African honey bees
(Apis mellifera scutellata) to Brazil (Kerr,
1957, 1967) has led to the spread of their
Africanized progeny throughout most of

the Americas (Rinderer, 1986). Soon after
the introduction of African honey bees,
there was a need to identify their African-

ized progeny (Michener, 1975). Early ef-
forts to provide identifications of African-
ized and European bees based on mor-
phology (Kerr, 1967, 1969; Rinaldi et al,
1971; Saramiento et al, 1974; Woyke,
1977) used univariate measurements that

provided inconclusive results since meas-
urements overlapped between the 2

groups of bees.



Vastly improved identifications of Afri-
canized honey bees (AHB) were obtained
when modern statistical methods of multi-
variate analysis were applied simultane-
ously to multiple measurements (Daly and
Balling, 1978). Twenty-five morphological
characters were selected from those stud-
ied by investigators of subspecific variation
(Alpatov, 1929, 1948; Goetze, 1930; Du-
Praw, 1965a, 1965b; Ruttner, 1986, 1987).
The discriminant functions for the identifi-
cation procedures were based on 101

samples of feral Africanized colonies col-
lected on the basis of behavior in South
America and 297 Euporean colonies, pri-
marily from commercial apiaries in the
United States. Daly et al (1982) described
data collection procedures that involved
the projection of images of dissected mor-
phological structures with a projecting
microscope onto a digitizer connected to a
computer. These procedures can be ap-
plied to data from either a single bee or to
a group of bees from a colony. However,
the ability of the procedure to accurately
identify is greatly improved for group sam-
ples. The 1978 discriminant functions were
estimated to misidentify only 0.5% of colo-
ny samples, using the limited data base to
estimate population parameters.

The morphometric procedures of Daly
and Balling (1978) have been used by sci-
entists and regulators throughout the
Americas to identify Africanized honey
bees. Confidence in the procedures was
enhanced when they produced accurate
identifications when challenged with unu-
sual bees. Africanized bees reared by Eu-
ropean nurse bees on comb produced by
Africanized bees were only slightly larger
than Africanized bees from Africanized col-
onies and were easily identified as African-
ized (Rinderer et al, 1986b). Africanized
bees were larger still when they were
reared by European nurse bees on com-
mercial comb, but were still correctly iden-
tified (Rinderer et al, 1986b).

Severe nutritional deprivation of colo-
nies was unable to produce European
bees misclassified as Africanized, although
some bees reared in the laboratory by
hand were misclassified as Africanized

(Herbert et al, 1988). Only experimentally
produced worker bees from highly unnatu-
ral colonies having only drone comb pro-
duced small bees that were misidentified

(Daly and Morse, 1991). A contributing fac-
tor to the value of morphometrics as an
identification tool is the generally high he-
ritability of morphological characters (Ol-
droyd et al, 1991).

As Africanized honey bees spread fur-
ther into the United States, several labora-
tories are expected to be established to

morphologically identify honey bees for

regulatory purposes. To provide these la-
boratories with more accurate identification

tools, we have developed new discriminant
analysis procedures to identify Africanized
and European honey bees. These proce-
dures have been improved upon in several
respects. Firstly, sample sizes of both Afri-
canized and European bees are much

larger and, hence, can be expected to in-
clude more of the variation of both groups.
Secondly, feral European honey bees and
commercially kept European honey bees
are well represented, reducing the chance
of misclassifying relatively small feral Euro-
pean honey bees as Africanized. Thirdly,
Africanized honey bees reared in hives

having European comb foundation and fer-
al Africanized honey bees are well repre-
sented, reducing the chance of Africanized
honey bees being misclassified as Europe-
an. Fourthly, the classification of base-line
colonies as Africanized or European is de-
termined by whether or not the general
population was considered to be African-
ized at the time of collection and the spe-
cific history of the queen that produced the
colony. This eliminates the bias inherent in
making decisions based on field behavior,
which probably led to only the most clearly



Africanized members of the sampled popu-
lations being collected as base-line materi-
al. Fifthly, the measurement of 2 wing an-
gles used by Daly and Balling (1978),
which have been difficult to standardize

among laboratories, has been eliminated.

MATERIALS AND METHODS

The data from 2 103 colony samples of honey
bees collected from colonies from the United
States (970 colonies), Mexico (360), Costa Rica
(75), Venezuela (390), Brazil (232), Argentina
(52) and Kangaroo Island, Australia (24) were
reviewed to assign them as feral colonies, rustic
colonies (hived without comb foundation or re-
queening) or commercial (hived with comb foun-
dation or requeening) and to assure that they
could be considered as random samples of

clearly Africanized or European populations
based on their location and date of collection.
Some collections were specifically made from
northern Mexico and several southwestern
states in the US in order to increase the geo-
graphical and biological variability of the sam-
ples. The colony samples include 177 hived Afri-
canized colonies which, with only an occasional
exception, had bees reared on European comb
foundations, 414 feral and rustic (hived without
comb foundation or requeening) Africanized col-
onies, 331 commercial European colonies, 1

111 feral and rustic European colonies, and 70
European colonies from unknown hives

(swarms and other unknowns).
Various univariate and multivariate analyses

were used to select the morphological character-
istics and the groups of characters to be used in
a multivariate discriminant analysis. The accura-
cy of the multivariate discriminant analysis was
determined by withholding and classifying 250
randomly selected colonies at a time as inde-
pendent samples.

RESULTS AND DISCUSSION

A subset of 87 Africanized and 48 Europe-
an colonies was used to evaluate the po-
tential of 47 morphological characteristics
to contribute to the identification of African-

ized and European honey bees. Morpho-
logical measurements of 47 characteristics
(table I) were taken from the dissected

body parts of 10 worker bees from each
colony in the subset acording to the guide-
lines of Alpatov (1929), Daly and Balling
(1978) and Ruttner (1987). These data
were analyzed using a step-wise discrimi-
nant analysis which permitted the average
squared canonical correlation to be used
to estimate the additional proportion of the
total variance included in the analysis us-
ing the characters which were not used by
Daly and Balling (1978). According to the
analysis, the 25 characteristics selected by
Daly and Balling (1978) provided an analy-
sis that was based on 93.6% of the total
variance. The addition of 22 more charac-
ters from the sets studied by Alpatov
(1929) and Ruttner (1987) increased the
total variance assessed by the analysis to
95.9%, indicating that generally these
characters collectively added 2.3% to the
variance assessed by the analysis. The
range of additional proportions of the total
variance added to the analysis by each of
the 22 characters was from 1.0% to

0.000001%. The strongest characters of
this group were angle L13 and the length
of the right distal segment of the proboscis
(Ruttner, 1987). Unfortunately, these 2

characters were difficult to obtain from field

samples collected by different persons us-
ing different methods or difficult to stan-
dardize among laboratories. They, along
with the other characteristics in this group
of 22, were not included in the final proce-
dure. Of the 25 characters chosen by Daly
and Balling (1978) as the most valuable
contributors to the multivariate analysis, 2
measurements, Angles 38 and 39 (table I),
contributed little to the power of the dis-
criminant analysis. When their contribution
to the analysis was evaluated with a step-
wise discriminant analysis that used an

early subset of 1 637 colonies (collected
and measured prior to obtaining samples





from northwestern Mexico, Arizona and
New Mexico that brought the total colony
collection to 2 103), the proportion of the
variance that these 2 characters added to
the overall analysis was only 0.22%. A
cross validation analysis in which each of
the 1 637 colonies was individually held
from the data set and analyzed according
to the measurements made on the other
colonies produced the same results,
whether or not these 2 angles were includ-
ed. These angles are formed from the in-
tersects of thick veins and their measure-
ment requires visually estimation of the

geometric center of the intersection. This
skill is difficult to teach and 7 different per-
sons made the measurement in consistent-

ly different ways. For these reasons, we
eliminated these 2 wing venation angles as
components of the final procedure, which
uses the remaining 23 characteristics.

In an attempt to reduce the number of
body parts dissected and measured, we
also evaluated the importance of the

groups of measurements made on various

body parts to the accuracy of identification.
Again, we used the data from the subset of
1 637 colonies. Measurements from all the

body parts considered contributed to re-

ductions in the rate of misclassifications

(table II) and were necessarily included in
the final procedure.

In developing the final discriminant func-
tions, samples from the 2 103 colonies pro-
vided measurements of 23 characteristics
from each of 10 worker bees. Sample
means were calculated for measurements
of each characteristic and were used to es-
timate population means and variances.
Measurements of commercial and feral Af-
ricanized honey bees and commercial, fer-
al, and rustic European honey bees are dif-
ferent for some univariate measurements
within major groups (table III). However,
these differences are minor when com-

pared to the differences between the major
groups of Africanized and European honey
bees (table III).

Multivariate discriminant analyses with >
3 groups showed considerable overlap of
the different Africanized and the different

European groups. Based on the results of
these preliminary multivariate discriminant
analyses and the univariate analyses, 3
groups were formed from the 2 103 total
colonies studied for use in the final multi-
variate discriminant analysis: 591 colonies







of Africanized honey bees (combining fer-
al, rustic, and managed colonies); 401 col-
onies of European bees (combining man-
aged colonies and colonies of unknown

origin); and 1 111 colonies of feral Europe-
an bees (combining rustic and feral colo-
nies). Multivariate analyses of the colonies
in these groups produced discriminant



functions and coefficients that can be used
to identify Africanized honey bees and
commercial and feral European honey
bees.

A multivariate analysis of variance (MA-
NOVA) of the measurements of the 23
characteristics showed that significant dif-
ferences existed among the 3 groups
(Wilks’ &lambda; = 0.1295, P = 0.0001). A post-
MANOVA analysis of the Mahalanobis dis-
tances among the centroids of the groups
revealed that each group was significantly
different from the other 2 groups.

The multivariate discriminant analysis
correctly identified 565 (95.60%) of the 591

Africanized colonies and correctly identi-

fied all of the 1 512 European colonies
(table IV) according to our recommended
regulatory standards (table VI; fig 1). In 19 
(3.21%) cases, ’Africanized’ colonies were
basically European with morphological evi-
dence of the introgression of Africanized

genes and in 7 (1.19%) cases were mor-
phologically European. Perhaps they were,
since the sole criterion for inclusion in the
’Africanized’ group was to have been col-
lected in an area considered to be general-
ly Africanized. If an imported European col-
ony was invoved in a sample’s parentage,
it would, nonetheless, have been initially



considered as Africanized. This rate of
misclassification is low and not likely to
trouble commercial beekeeping, since in

sensitive situations such as breeding pro-
grams, those colonies that are declared to
be European with evidence of the intro-

gression of Africanized genes would be
culled. Three (0.20%) colonies from areas
thought to only have European honey
bees were suspected to have some Afri-
canized genes. This may cause, as a con-

sequence, the early and undetected intru-
sion of Africanized bees into some of the
collection sites. Alternatively, these colo-
nies may be extreme samples from the
European population. When the colonies
were classified based strictly on their

greatest probability of group membership,
3 colonies from the Africanized group were
declared European with probabilities of be-
ing Africanized (pA) of 0.00004, 0.036,
and 0.066 for colonies from the Ilanos of

Venezuela, the Andes mountains of Vene-
zuela, and the suburbs of Rio de Janeiro,
Brazil. Two colonies from the European

group were declared Africanized with a pA
of 0.544 and 0.668 for a colony from Mexi-
co and for a feral colony from the desert of
California. Additionally, the analysis was
able to differentiate between commercial

European and feral European colonies &ap;

71% of the time. The analysis of each 10-
bee sample for a colony required a mini-
mum of 2 h for dissection, preparation,
measurement and calculation.

Table V presents the unstandardized
function coefficients and constants neces-

sary to apply our discriminant analysis re-
sults to the identification of unknown sam-

ples. Mean body part measurements from
an unknown sample of 10 worker bees are
multiplied by the corresponding coeffi-
cients for each of the 2 functions. The 2

sums of these products are added to the
appropriate constants to calculate the 2
function values required to determine the
probability of group membership.

With a as Africanized, e as commercial
European and f as feral European, a first
step in calculating exact probabilities of



group membership (SAS Institute, 1982) is
to determine 3 generalized square dis-
tances according to the general formula (in
matrix notation):

where i is a, e ,f.

Individual generalized square distances
are calculated as :

Each of the 3 posterior probabilities of
group membership of a sample is then giv-
en by:

The determination of group membership
for unknown samples is based on an inter-
pretation of posterior probabilities of group
membership. As hybridization of African-
ized and European honey bees continues
(Buco et al, 1987; Lobo et al, 1989; Del
Lama et al, 1990; Hall, 1990; Rinderer et
al, 1991, 1992; Sheppard et al, 1991 a,
1991b; Moritz and Meusel, 1992), and es-
pecially as Africanized bees continue their
range expansion into areas with more tem-
perate climates (Sheppard et al, 1991a),
some samples will have probabilities of

group membership which are intermediate
between classification as clearly African-
ized or clearly European. Intermediate

probabilities are an indication that a colony
may have resulted from extensive hybridi-
zation. Intermediate scores may arise for
individual colonies as a result of hybridiza-
tion or simply because the colonies are
rare cases sampled from the extremes of
variation of one or another group. We eval-
uated 192 experimentally produced F1 hy-





brid colonies. These colonies were gener-
ally intermediate between Africanized and
European colonies (fig 2). Table VI pro-
vides the guidelines used by the USDA for
interpreting posterior probabilities. These
guidelines will permit the identification of

clearly Africanized honey bee colonies.

Remaining colonies are either clearly Euro-
pean or insufficiently Africanized to consid-
er them to be objectionable as production
colonies. We recommend that colonies
which produce intermediate scores be
evaluated using 10 additional bees.

More rigorous guidelines would be ap-
propriate for selecting breeder colonies of
European stock or progeny testing queens
for international trade in queen honey
bees. Regardless of the location of the pro-
duction of queen honey bees, instrumental
insemination or careful open mating proce-
dures (Hellmich et al, 1986, 1988; Hellmich
and Waller, 1990) will produce European
queens mated to European drones. The
lack of significant introgression of African-
ized genes into European stock can be
certified by the use of these and other

techniques (Rinderer et al, 1986a, 1987).
Data collection procedures, data man-

agement procedures, and data analyses
were carried out via the IBM PC compati-
ble computer program "USDA-ID" which is
available from TER or SMB on the reques-
tor’s 5 1/4" or 3 1/2" diskette.
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Résumé &mdash; Identification morphométri-
que des abeilles africanisées et euro-

péennes à partir de grandes popula-

tions de référence. Nous avons mis au

point des procédures d’analyse discrimi-
nante pour identifier les abeilles africani-
sées et européennes, qui présentent des
améliorations sur plusieurs points. Tout

d’abord, la taille des échantillons d’abeilles
africanisées et européennes est beaucoup
plus grande et on peut s’attendre à ce

qu’ils renferment une plus grande part de
la variation des 2 groupes. Ensuite, les
abeilles européennes sauvages et les
abeilles européennes élevées commercia-
lement sont bien représentées, réduisant
ainsi la probabilité de classer en abeilles
africanisées des abeilles européennes re-
lativement petites. Troisièmement, les
abeilles africanisées élevées dans des ru-
ches avec des feuilles de cire gaufrée eu-
ropéenne et les abeilles africanisées sau-
vages sont bien représentées, réduisant
ainsi la probabilité de classer des abeilles
africanisées en abeilles européennes.
Quatrièmement, la classification en africa-
nisées ou en européennes des colonies

(CO) de départ est déterminée par le fait

que la population générale était ou non
considérée comme africanisée au moment
du prélèvement des échantillons, ainsi que
par l’histoire spécifique de la reine qui a
produit la CO. Cela élimine le biais inhé-
rent aux décisions basées sur le comporte-
ment en plein air, qui conduisait vraisem-
blablement à ne récolter comme matériel
de départ que les membres les plus nette-
ment africanisés des populations échan-
tillonnées. Cinquièmement, la mesure des
2 angles alaires utilisée par Daly et Balling
(1978), qui avait été difficile à standardiser
parmi les différents laboratoires, a été éli-
minée. Les données de 2 103 échantillons
d’abeilles prélevés dans des CO des États-
Unis (970 CO), du Mexique (360), du
Costa-Rica (75), du Venezuela (390), du
Brésil (232), de l’Argentine (52) et de l’ile

Kangourou, Australie (24) ont été classées
en CO sauvages, CO rustiques (ruches
sans cire gaufrée ni remérage) ou CO



commerciales (avec cire gaufrée et remé-
rage) et l’on s’est assuré qu’elles pou-
vaient être considérées comme des
échantillons aléatoires de populations net-
tement africanisées ou européennes
d’après leur localisation et la date du prélè-
vement. Certains prélèvements ont été
faits dans le nord du Mexique et dans plu-
sieurs États du sud-ouest des États-Unis
afin d’augmenter la variabilité géographi-
que et biologique des échantillons. Les
échantillons provenaient de 177 CO africa-
nisées installées dans des ruches et qui, à
de rares exceptions, avaient été élevées
sur des cires gaufrées européennes, 414
CO africanisées sauvages et rustiques,
331 CO commerciales européennes,
1 111 CO européennes sauvages et rusti-
ques et 70 CO européennes dont le type
de ruche était inconnu. Plusieurs analyses
à une variable et multivariables ont été fai-
tes pour choisir les caractéristiques mor-
phologiques et les groupes de caractères
à utiliser dans une analyse multivariable
discriminante (amd). La précision de l’amd
a été déterminée en retenant 250 CO pri-
ses au hasard et en les classant comme
échantillons indépendants. L’amd a identi-
fié correctement 565 (95,6%) des 591 CO
africanisées ainsi que l’ensemble des
1 512 CO européennes (tableaux IV, VI;
fig 1). Dans 19 cas (3,21%) des CO «afri-
canisées» étaient fondamentalement euro-

péennes avec une preuve morphologique
de l’introgression de gènes africanisés et
dans 7 cas (1,19%) elles étaient morpholo-
giquement européennes. Peut-être
l’étaient-elles réellement, puisque le seul
critère pour être inclus dans le groupe
«africanisées» était d’avoir été prélevé
dans une région considérée dans l’ensem-
ble comme africanisée. Si une CO euro-

péenne importante était impliquée dans
une origine d’échantillon, elle aurait cepen-
dant été considérée initialement comme
africanisée. Ce taux de classification erro-
née est faible et n’est pas susceptible d’in-

quiéter l’apiculture commerciale, puisque
dans des situations critiques, telles que
des programmes de sélection, ces CO dé-
clarées européennes avec preuve de l’in-

trogression de gènes africanisés auraient
été éliminées. Trois (0,20%) CO de ré-

gions, que l’on pensait peuplées unique-
ment d’abeilles européennes, sont suspec-
tées d’avoir quelques gènes africanisés.
Cela pourrait être la conséquence d’une in-
trusion précoce et non détectée d’abeilles
africanisées dans certains des lieux de

prélèvement. Ou bien ces CO peuvent être
des échantillons extrêmes de la population
européenne. Lorsque les CO ont été clas-
sées uniquement d’après leur plus forte

probabilité d’appartenir à un groupe donné,
3 CO du groupe africanisé ont été décla-
rées européennes avec des probabilités
d’être africanisées (PA) de 0,00004, 0,036
et 0,066 (CO du Llanos et des Andes, Ve-
nezuela et des faubourgs de Rio de Janei-
ro, Brésil). Deux CO du groupe européen
ont été déclarées africanisées avec un PA
de 0,544 et 0,668 (CO du Mexique et CO
sauvage du désert de Californie). En outre
l’analyse a pu différentier les CO euro-

péennes commerciales des CO européen-
nes sauvages dans environ 71% des cas.

L’analyse d’un échantillon de 10 abeilles

par CO nécessite un minimum de 2 h (dis-
section, préparation, mesures et calculs).
Les procédures de collecte, de traitement
et d’analyse des données sont réalisées
par le programme «USDA-ID» qui fonction-
ne sur compatible IBM-PC; on peut l’obte-
nir sur disquette 5 1/"4 ou 3 1/3" en

s’adressant à TER ou SMB.
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Zusammenfassung &mdash; Morphometrische
Identifizierung von Afrikanisierten und



Europäischen Honigbienen unter Ver-

wendung sehr gro&szlig;er Referenz-

Populationen. Wir haben neue Verfahren
der Diskriminanzanalyse zur Identifizierung
Afrikanisierter und Europäischer Honigbie-
nen entwickelt. Diese Verfahren wurden in

mehrfacher Hinsicht verbessert. Erstens ist
das Probenvolumen sowohl für Afrikani-
sierte wie für Europäische Bienen viel

grö&szlig;er und man kann deshalb erwarten,
da&szlig; sie mehr von der Variation in beiden

Gruppen erfassen. Zweitens sind von den
Europäischen Bienen sowohl Wildvölker

wie auch kommerziell gehaltene gut reprä-
sentiert; dadurch wird die Möglichkeit ver-
ringert, relativ kleine wildlebende Europäi-
sche Bienen als Afrikanisiert zu klassifizie-
ren. Drittens sind Afrikanisierte Bienen, die
in Kästen ausgestattet mit Mittelwänden in
europäischem Ma&szlig; aufgezogen wurden,
und Afrikanisierte Wildvölker gut vertreten,
wodurch die Gefahr einer Fehlbestim-

mung, Afrikanisierte Bienen als Europäisch
zu betrachten, verringert wird. Viertens

wurde ein Grundstock von Völkern als

Afrikanisiert oder Europäisch klassifiziert,
je nach dem, ob die gesamte Population
des Gebietes zur Zeit der Probenentnah-
me Afrikanisiert war oder nicht; dazu
wurde die Geschichte der Königin, welche
die Bienen des Volkes hervorgebracht
hatte, berücksichtigt. Dies schlie&szlig;t Fehl-

beurteilungen auf Grund des Verhaltens
der Bienen im Freien aus, so da&szlig; wahr-
scheinlich nur eindeutig Afrikanisierte
Völker aus der geprüften Population in den
Grundstock des Materials einbezogen
wurden. Fünftens wurde die Messung von
zwei Flügelwinkeln, die von Daly und Ball
(1975) benutzt wurden, aufgegeben, weil
die Messung bei den verschiedenen Labo-
ratorien nur schwer standardisiert werden
konnte.

Es wurden Daten von 2.103 Bienenpro-
ben aus Völkern verwendet, gesammelt in
den Vereinigten Statten (970 Völker),
Mexico (360), Costa Rica (75), Venezuela

(390), Brasilien (232), Argentinien (52),
und Kangaroo Island Australien (24), um
sie entweder als ’Landvölker’ (Kästen ohne
Mittelwände und ohne Umweiselung) oder
als ’kommerziell’ (Völker auf Mittelwänden,
mit Umweiselung) einzustufen und zu

überprüfen, ob sie auf Grund ihrer Fund-
stelle und Sammeldatum als zufällig ent-
nommene Proben von eindeutig Afrikani-
sierten oder Europäischen Populationen
eingestuft werden können. Bestimmte

Sammlungen wurden in Nordmexiko und
in den SW Staaten der USA eigens zu
dem Zweck durchgeführt, um die geogra-
phische und biologische Variabilität der
Proben zu erhöhen. 177 Proben der

Sammlung stammen von Afrikanisierten
Völkern in Kästen, die, mit wenigen Aus-
nahmen, auf europäischen Mittelwänden

aufgezogen worden waren, 414 aus Wild-
völker oder Landvölkern mit Afrikanisierten

Bienen, 331 aus kommerzielle Europäi-
sche Völker, 1.111 aus Europäischen
Wild- oder Landvölkern und 70 aus Euro-

päischen Völkern mit unbekannten Kasten-
typen.

Mehrere uni- und multivariate Analysen
wurden durchgeführt, um die morphologi-
schen Merkmale und die Merkmalsgrup-
pen für die multivariate Diskriminanzanaly-
se zu selektieren. Die Genauigkeit der mul-
tivariaten Diskriminanzanalyse wurde da-
durch überprüft, da&szlig; 250 zufällig ausge-
wählte Proben zurückgehalten und als un-
abhängige Proben klassifiziert wurden.

Die multivariate DA bestimmte korrekt
nach unseren empfohlenen Standards 565
der 591 Afrikanisierten Proben (95.6%)
und klassifizierte alle 1.512 Europäischen
Proben richtig (Tab IV, VI; Abb 1). Bei 19
(3.21%) Fällen waren ’Afrikanisierte’
Proben im Grunde Europäisch mit morpho-
logischem Hinweis auf Ingression von Afri-
kanisierten Genen und in 7 (1.19%) Fällen
waren sie morphologisch Europäisch; viel-
leicht waren sie es wirklich, denn das einzi-
ge Kriterium, um sie in die ’Afrikanisierte’



Gruppe einzuordnen, bestand in ihrer Her-
kunft aus einem Gebiet, das allgemein als
Afrikanisiert galt. Falls sich unter den Vor-
fahren einer Probe ein importiertes Euro-
päisches Volk befand, wäre es trotzdem
anfangs als Afrikanisiert bezeichnet
worden. Die Rate von falschen Klassifizie-

rungen ist niedrig, sie wird die kommerziel-
le Bienenhaltung kaum stören, da diese
Völker in kritischen Situationen wie zB

Zuchtprogrammen leicht ausgeschieden
werden können. Drei (0.20%) Völker aus
Gebieten, die als Europäisch angenom-
men wurden, standen unter dem Verdacht,
Afrikanisierte Gene zu enthalten. Das mag
zutreffend sein, als Folge einer früheren
unerkannten Einschleppung Afrikanisier-

ten Völker in das Sammelgebiet. Anderer-
seits könnten diese Völker extreme
Proben der Europäischen Population sein.
Wurden die Proben strikt nach der grö&szlig;ten
Wahrscheinlichkeit ihrer Gruppenzugehö-
rigkeit klassifiziert, so wurden drei Proben
der Afrikanisierten Gruppe für ’Europä-
isch’» erklärt, mit einer Wahrscheinlichkeit,
Afrikanisiert zu sein (pA) von 0.00004.
0.036 und 0.066 (Völker von den Llanos
von Venezuela, dem Andengebirge von
Venezuela und den Vorstädten von Rio de

Janeiro, Brasilien). Zwei Völker der Euro-
päischen Gruppe wurden für Afrikanisiert
erklärt mit pA von 0.544 und 0.668, für ein
Volk aus Mexiko und ein Wildvolk aus der
Wüste von Kalifornien. Au&szlig;erdem war die

Analyse in 71% der Fälle in der Lage zwi-
schen Europäischen kommerziellen und
Wildvölkern zu unterscheiden. Die Analyse
der 10 Bienen einer Probe beanspruchte
für Präparierung, Messung und Berech-

nung ein Minimum von zwei Stunden. Die
Prozeduren der Datensammlung und des
Datenmanagements sowie deren Analyse
wurden mit dem IBM PC-kompatiblen
Computerprogramm ’USDA-ID’ ausge-
führt, das auf Verlangen von TER oder
SMB auf 5 1/4" oder 3 1/2" Diskette erhält-
lich ist.

Apis mellifera / Afrikanisierte Honigbie-
ne / Europäische Honigbiene / morpho-
metrische Identifizierung / multivariate

Diskriminanzanalyse
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