N

N

Colony evaluation is not affected by drifting of drone
and worker honeybees (Apis mellifera L.) at a
performance testing apiary

Peter Neumann, Robin Moritz, Dieter Mautz

» To cite this version:

Peter Neumann, Robin Moritz, Dieter Mautz. Colony evaluation is not affected by drifting of drone
and worker honeybees (Apis mellifera L.) at a performance testing apiary. Apidologie, 2000, 31 (1),
pp.67-79. 10.1051/apido:2000107 . hal-00891701

HAL Id: hal-00891701
https://hal.science/hal-00891701

Submitted on 11 May 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00891701
https://hal.archives-ouvertes.fr

Apidologie 31 (2000) 67-79 67
© INRA/DIB/AGIB/EDP Sciences

Original article

Colony evaluation is not affected by drifting
of drone and worker honeybeesApis melliferal.)
at a performance testing apiary

Peter NUMANN®P Robin F.A. MorITZ, Dieter MauTzC

aDepartment of Zoology and Entomology, Rhodes University, Grahamstown 6140, South Africa
b Molekulare Okologie, Institut fiir Zoologie, Martin-Luther-Universitat Halle-Wittenberg,
Krollwitzerstr. 44, 06099 Halle/Saale, Germany
¢ Bayerische Landesanstalt flir Bienenzucht, Burgbergstr. 70, 91054 Erlangen, Germany

(Received 12 February 1999; revised 23 August 1999; accepted 14 September 1999)

Abstract — The impact of drifting workers and drones on evaluating performance data of honeybee
(Apis mellifera carnicacolonies was studied using DNA microsatellites. Colony size, honey yield
and colony level of infestation wiarroa jacobsonivere evaluated from 30 queenright colonies.
Individuals = 1359 workers from 38 colonias= 449 drones from 14 colonies) were genotyped
using four DNA microsatellite loci. Maternity testing was used to identify drifted individuals. The drift-
ing of workers ranged from 0 to 14% with an average#05%. The amount of drifting drones was
significantly higher ranging from 3 to 89% (average of%8%). No significant correlations were
observed between the amount of drifting and colony sizes. Likewise, the correlations between drift-
ing workers and drones with the phenotypic variance for colony honey yields and levels of infesta-
tion with V. jacobsonivere weak and in no case significant. Thus, the low levels of drifting workers
(due to performance apiary layout) and the high levels of drifting drones did not interfere with per-
formance testing in this study.

Apis mellifera/ drifting / honeybee / performance NMarroa jacobsoni

1. INTRODUCTION their own nest to join another colony as a
result of drifting [3, 44]. This may interfere
Performance testing of colonies is rouith the results of the performance testing
tinely used to evaluate success of breedingecause drifting has been suggested to have
programs. However, honeybees may leavan impact at the colony level [39].
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Drifting of worker and drone honeybeesworker drifting from colony with high lev-
in commercial apiaries has been studied iels of infestation with the ectoparasitic mite
some detail and depends on a broad varieV. jacobsoni

of environmental, apiary layout and colony Most studies on drifting of honeybees use

factors. Wind [18] and the position and, 5o 5 |abeling techniques of drones and

X “workers [e.g. 3, 54] which may interfere with
58’ 52] are wfngqfrtt'ant kf)or theL'rllum'ber ah”choneybee behavior. Morphological charac-
e_stlnaltlon 0 12 T?? 1%‘352'1 : eW'Seat Cteristics are not appropriate because it has
apiary layout [12, 13, 18-21] may reduc€yeen shown that races differ in the drifting
or promote.drlftlng beh.awor. For example,yahavior of workers and drones [46, 47].
the c(;)loratc;o_? of the2h|v§ hgs been Shor‘]’V'Obviously, radioactive labeling of honey-
to reduce drifting [12, 13, 19, 44]. For thepaeq 1517 does not interfere with behavior.
drifting of drones the queenstate of thEHowever, legal constraints and environ-
_(;,_(r)]lony [7, 8] mus# be; cc_Jns_ldered to%‘mental disadvantages prevent a wide usage
e arrangement of colonies Is among th¢ i technique. Therefore, studies address-

most important factors [19-21, 32]; €.9.jhq this question using biochemical [17] or
there is particularly strong drifting of work- DNA markers [32] have the important

ers [13, 18-21] and drones [32] into c:Olonie‘advantage of not interfering with either hon-
which were placed at the ends of rows. eybee behavior or the environment.

Highly plausible assumptions and spec | g paper we quantify the number of
ulations have been made addressing thyjting workers and drones using DNA
potential effects of drifting honeybees onyicrosatellite maternity testing [37]. To
the colonial phenotype [e.g. 6, 21, 28, 30g, 5 ,4te the potential interactions of drifting
41]. However, only few studies address thi, 4 ¢5|onial phenotypes these results are
phenotypic impact of drifting in an experi- ¢oyhined with colony levels of infestation

mentally controllled design. Unfortu_nately,with Varroa jacobsoni honey yields and
these more detailed studies often yield COcolony sizes.

tradictionary results. For example, wherea
some authors found that drifting has ar
impact on the honey yield or on foraging 2. MATERIALS AND METHODS
efficiency [34, 45] others do not find such

effects [23, 25, 31]. The potential role of 2.1. Experimental design

workers and drones as vectors of variou and sampling

parasites and pathogens has also been repe

edly discussed [5, 21, 28, 30, 41]. Drifting  Thirty-eight queenright colonies 8is
honeybees may carry the pythopathogenimellifera carnicaPollmann were sampled
BBLMYV virus [2], Penibacillus larvae at the performance testing apiary Schwar-
spores [15] oifropilaelaps clareaanites zenau, Germany (Fig. 1). Using different
[42]. Observations of long-range drifting of coloration of the hives, dense vegetation
800 m [9, 33] and more [921 m k. m. between the bee shelters and the special api-
capensis Neumann & Hepburn (unpub- ary layout (Fig. 1) we tried to follow some
lished data)] may indicate that diseases ceof the procedures suggested by [18-22, 31,
be spread between apiaries and throug32 among others] to reduce the drifting of
whole populations. However, the quantita-workers and drones. Obviously, we could
tive impact of drifting on colonial pheno- not follow all suggested procedures to
types remains obscure. Only a weak impaceduce drifting because this would interfere
of drifting on the spread of American foul- with the routine procedure of performance
brood disease was found [16], whereatesting at this apiary. The row position of
another author [50] reported increaseche colonies in the apiary was evaluated as
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Figure 1. Schematic map of the performance test apiary from which the samples were taken. The sam-
pled colonies are black, numbered from 1 to 38 and clustered in groups of up to five different colored
hives in bee shelters (rectangles) which are separated through dense vegetation of at least 18 m.
Such an arrangement of hives follows some [19-21] but not all suggested procedures to reduce drift-
ing of workers in apiaries. The direction of the flight entrances is indicated with black bars. All
flight entrances are facing east (ellipses and irregulars = vegetation, rectangles = buildings).

defined by [32] to estimate whether thedifferent breeding lines were determined by
effects of hive arrangement on drifting areperformance testing [1, Tab. I]. These
minimized or not. To ensure sufficient sam-colonies were headed by the same queens
ple size after genotyping, at least 40 sexuallguring the two-year testing period. Annual
mature drones and 40 adult workers wergolony levels of infestation with the ectopar-
sampled from the outer frames of eachsitic miteVarroa jacobsonivere deter-
colony (dronesn = 14 colonies; workers mined by counting the total number of dead
n = 38 colonies) on 08.06.1995. Thenmites in the hive after each of three treat-
colonies were sampled early in the mornments with the acaricide PeriZirThe infec-
ing from 6.00 a.m. to 9.00 a.m. before nortjon |evels were obtained when the tested
mal drone flight activity begins [27, 37, 47]. colonies were free of brood from mid to end
All colonies from which drone samples wereq November. The total infection rate of the
obtained showed many drones by fakesting apiary was low in both years with
exceeding the actual taken sample size. Thgye|s of infestation for all performance
samples were immediately stored in 75%qqted colonies of 30497.5 and 504 53.9
EtOH and kept in a freezer until further ..o respectively. The honey yield was
DNA processing. evaluated by weighing honey frames before
and after honey extraction in early June and
2.2. Performance data of colonies in mid July and by estimating residual win-
ter honey stores. Colony sizes were esti-

In 1994 and 1995 the phenotypes ofnated using the amount of sealed worker

30 queenright colonies belonging to fivebrood frames in May.
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Table I. Performance data of the test&dm. carnicacolonies for the years 1994 and 1995 [1].
Only colonies were considered which were headed by the same queens during the two-year testing
period (BL = breeding line, 1-10 = breeding line).

Colony Varroainfestation Honey yield Colony size
(number of mites) (kg) (brood frames)
BL 1994 1995 1994 1995 1994 1995

1 9 324 426 5450 41.60 8 8.5
2 3 231 631 40.20 38.40 7 8
3 4 320 512 27.70 38.30 55 7
4 7 149 952 54,10 55.60 8 9.5
5 1 161 268 34.60 40.50 6 8
6 2 520 1355 38.00 32.50 7 7.5
7 3 375 432 49.30 41.70 9 9
8 5 173 388 44,60 42.60 6.5 8
9 6 149 110 50.40 40.80 9 9
10 5 268 492 56.10 34.50 8 8
11 5 283 559 4950 27.30 7 6
14 7 186 1050 5420 47.40 8 10
15 1 154 311 29.40 30.30 6 7
16 2 385 402 37.70 33.40 9 7.75
18 5 234 378 57.30 43.50 8 9
18 10 188 525 4520 43.50 7 8
19 4 393 95 26.10 51.00 4 8
20 9 160 1039 53.70 44.00 9 9
21 7 178 175 33.40 34.60 6.25 7.5
23 8 319 417 56.50 53.40 8 10
24 9 322 375 46.80 41.70 7 7.5
25 10 358 1753 53.80 54.00 10 10
26 8 446 705 41.60 52.60 7 10
28 7 399 951 32.80 33.70 55 6
29 2 472 206 3480 46.10 6.5 7
32 8 285 263 20.20 38.90 7 6.5
34 9 398 255 5440 46.30 9 9.5
35 10 188 249 59.90 55.40 7 9.5
37 6 301 326 34.80 41.40 7 8
38 5 182 718 4440 16.50 8 6

2.3. DNA isolation and genotyping tions run on the same gel as size standards.
Microsatellite alleles were scored as frag-
DNA extraction was performed accord-ment lengths in base pairs.
ing to Neumann et al. [35, 36]. We used
four DNA-microsa-tellites which have been
developed by Estoup et al. [10, 11]. PCR of

two pairs of loci (A43-B124, A76-A107)  The genotypes of the mother queens and
was multiplexed following the protocols of the drone mates were derived from the geno-
Estoup et al. [10, 11]. Amplification prod- types of the sampled adult workers [11].

ucts were electrophorezed on standard 6%ince sister queens originated from the same
polyacrylamide sequencing gels withmother we also used this pedigree informa-
M13mp18 control DNA sequencing reac-tion to determine the queens’ genotypes.

2.4. Genotype analysis
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Then, we identified drifted individuals using we tried to eliminate breeding strain and
maternity testing [37]. If a worker or a droneyearly variance effects for colony honey
had no allele in common with the putativeyields and levels of infestation with
mother queen genotype at one or more d¥. jacobsoni For that purpose, we calcu-
the tested loci, the individual was consid{ated for each colony and each phenotypic

ered to be a drifted individual. trait for both testing years:

Undetected drifted individuals may cause (P — p)?
errors. This non-detection error of drifted 2= (1)
individuals is the probability that a drifted ! sq

bee is genetically indistinguishable from theyhere

offspring of the host queen. This depends = colony

on the frequencies of the host queen’s alle- _ : A

les at each of the tested microsatellite loci. It~ corresponding breedmg line )

order to estimate the non-detection error wéij = absolute phenotypic value of colony

followed the approach of [35] using thep; = mean value of the corresponding breed-

gueen allele frequencies of the tested hon- ing line

eybee population. sd = standard deviation of the correspond-
ing breeding line.

Data analysis Colony size has been shown to interfere
_with the honey yield [49] and with the pop-

We compared the amount of drifting ylation dynamics o¥. jacobson[50]. Also
workers and drones using a Mann-Whl_tneyn our data sein(= 89) colony size had sig-
U-test. We calculated simple correlationsyificant effects on honey yields and a close
(r-matrix) between the amount of drifting to significant impact on levels of infesta-
and colony size. tion with V. jacobsonidata not shown for

Drifted individuals may act as vectorsall colonies, simple correlation, r-matrix:
for mites and may have an impact on honey = 0.799,p < 0.0001 for honey yields and
yields as well. Clearly, we can not give ar = 0.354,p = 0.055 for levels of infesta-
precise forecast on the actual impact of thesgon with V. jacobsoni. In order to extract
drifted bees on the phenotype of individualthe impact of drifting on colony phenotype
host colonies. For example, workers fromwe calculated partial correlations (corrected
a high performing colony may increase thefor colony size 1994 and 1995) between our
honey yield of a low performing colony and performance data and the drifting of drones
vice versa. Given, drifting has any impact orand workers.

the colony phenotype, we consider itis most - gj, . the tested colonies were headed by
likely that drifting increases the phenotypic,,"same queens during the testing period
variance within the performance teste nd the apiary layout (Fig. 1) was not

Fer\? ;gig? fli)nrgisgnﬁﬂ'ﬁ{gfﬁiggfﬁjﬁgﬁi Eg’rhchanged, we assumed similar levels of drift-

from the mean of the corresponding breed: 9 drones and workers in both years. The

ing line either in terms of increased Orstat|st|cal calculations were done using the

decreased performance. The tested bree§-PS§ stafistic package.

ing lines 6 = 89 colonies) differed signifi-

cantly in their levels of infestation with 3, RESULTS

V. jacobsoniANOVA: p < 0.05) and in

their honey yields (ANOVAp< 0.001,data  Among the 1808 genotyped individuals

not shown for all colonies). (449 drones and 1359 workers) 70 drifted
In order to evaluate this potential effect ofworkers and 252 drifted drones were found

drifting on the colonial phenotypic variance(Tab. 1). The drifting of workers ranged
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Table I1. Drifting of workers and drones for the detection error of drifted individuals as esti-
38 tested coloniedN(= sample size of genotyped mated from the queen allele frequencies

individuals).

Drones Workers
Colony  Drift (%) N Drift (%) N
1 10 30
2 0 33
3 27 14 3 39
4 63 20 9 61
5 3 39 14 40
6 29 20 8 38
7 38 13 6 62
8 0 22
9 3 32
10 0 32
11 0 32
12 3 38
13 69 43 10 37
14 65 35 8 40
15 89 42 3 40
16 71 42 3 29
17 0 34
18 7 27
19 4 23
20 4 33
21 0 24
22 7 31
23 0 34
24 0 32
25 0 26
26 7 29
27 11 35
28 0 30
29 12 30
30 13 46
31 3 43
32 0 36
33 7 42
34 60 42 7 41
35 23 33 8 41
36 29 45 5 40
37 81 30 3 40
38 56 28 2 37
x/Z 50,2 449 4,7 1359
ts.e. 6,8 0,7

(following [35]) of the tested honeybee pop-
ulation (Tab. Ill) wag = 0.0043 for drones
andp = 0.0194 for workers. Drones drifted
significantly more often than workers
(Mann-Whitney U-test: U = 23 < 0.0001).

There was no significant correlation for
the drifting of workers and drones with the
row position (as defined by [32]; simple cor-
relation, r-matrix; drones= —0.25,p > 0.05;
workers:r = -0.32,p > 0.05), indicating
that the effect of rows is reduced for drones
and workers. We could not find significant
correlations for the amount of drifting drones
and workers and colony size (Fig. 2). Like-
wise, no significant partial correlations (cor-
rected for colony size 1994 and 1995) were
found between the drifting of drones and
workers and the performance data of the
tested honeybee colonies. The phenotypic
variance for colony honey yields (Fig. 3)
and for levels of infestation witWarroa
jacobsoni(Fig. 4) during the two year test-
ing period were not significantly affected
by the level of drifting bees.

4. DISCUSSION

Our results show that drones drifted sig-
nificantly more often than workers. Clearly,
our estimates of drifting may be influenced
by the various factors known to affect drift-
ing in apiaries [7, 18-21, 24, 32 among oth-
ers]. Moreover, we only deal with the adop-
tion of foreign bees by host colonies.
Population dynamics as a result of drifting
involve adoption of new nest members as
well as a loss of nest members. In long rows
of hives the balance between loss and gain
of bees is shifted. Colonies which are placed
at the end of rows gain bees and colonies
in more central positions loose bees due to
drifting [13, 18-21, 32]. However, we found

from 0% to 14% with an average oft5 no correlation between the amount of drift-
0.7% (Tab. I). The amount of drifting ing with the row position (as defined by
drones reached from 3% to 89% with ar{32]), indicating that the effect of rows on
average of 5& 6.8% (Tab. Il). The non drifting of workers and [19] and drones [32]
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Table Ill. Queen allele frequencies for the testednfluenced by the size of the host colonies.
honeybee population (allele size in base pairgut there was no significant correlation

n= sample size). between colony size and the drifting of
Locus Locus drones and workers in our sample. Using
A76 A107 DNA markers we may have misinterpreted

Allele (bp) (=76)  Allele (bp) 6=76) a few worker produced drones as drifted
individuals. However, the presence of suc-

209 0.09 158 0.079  cessfully reproducing workers in queenright
ggé 8-8% 128 8%2 colonies of European honeybee races is
243 0oL 162 0.079 extremely rare due to worker policing [43].
249 0.01 163 0.039 In the experiments of [7] the acceptance
ggé 8'3% %gg 8'8%2 of artificially introduced drones in colonies
259 0.04 166 0.026 ranged from 8 to 88% which is congruent
261 0.03 167 0.039 With our findings of naturally drifted drones.
265 0.03 168 0.066 In our sample drones drifted significantly
267 0.08 170 0.066 more often than workers. This supports the
271 0.05 171 0.066 findings of [4, 13—14, 54] who also observed
217 0.04 172 0.066  that drones drift more frequently than work-
gg% 8'8% gi g'gég ers. We could'certainly not support reports
287 0.08 176 0132 thatdrones drift less often than workers [3,
291 0.01 177 0.026 26, 28, 29]. Our results are consistent with
205 0.01 183 0.026 findings that apiary layouts which signifi-
299 0.08 cantly reduce the number of drifting work-
305 0.03 ers [19-21] do not necessarily reduce the
313 0.09 proportion of drones that drift [4]. The dif-
343 0.04 ferences in the estimated amounts of drifting
Locus Locus reported in different studies could vary with
B 124 A43 the sampling technique used [5] as well as

Allele (bp) (1=76)  Allele (bp) ©=76) With the method of evaluating the drifting [3,
32, 48]. The age of the drones at the time

212 0.03 126 0.039 of the sampling [5], the apiary layout used
214 0.54 127 0.395 [7, 20, 21], different environmental condi-
216 0.24 140 0.513  tions such as a nectar flow [53], the topog-
218 0.08 142 0013 raphy of the study area [4] and the race [46
220 0.01 146 0.039 phy Ve : ’
292 0.08 48] may also be important to the final
224 0.01 results. In all cases, only studies which
230 0.01 simultaneously evaluate the drifting of

drones and workers, such as Free [12] did,
can provide comparable data. He found that
the average amount of drone drifting is 2—3

is reduced due to apiary layout, Therefore-“mes higher than that of workers. Our find-

) . ings are consistent with [12] in principle,
we do not expect substantial shifts betweeg \+ \ve found 10 times more drifting drones

adoption and loss of bees in our sample. Th@nich can be explained by the various fac-
non-detection error of drifted individuals }ors influencing the amount of drift.

was low as a result of the high degree o
heterozygosity at the microsatellite loci used. Our data strongly suggest that the high
Given larger colonies accept more drones, ievels of drifting drones have no significant
might well be that the drifting of drones is effect on evaluating performance data.
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workers (A = drones; B = work-
ers). No significant effects were
found for both testing years
(colony size 1994: drones
r = -0.75,p > 0.05; workers
r =—-0.34,p > 0.05; colony size
1995: drones = 0.18,p > 0.05,
workersr =-0.34,p> 0.05). The
figures show the overall data for
both testing years. The overall
correlations were also not signif-
icant (dronesr = 0.14,p > 0.05;
workers:r = 0.47,p> 0.05).

Figure 3.A%Honey (see Material
& Methods) and amount of drift-
ing drones and workers (A =
drones, B = workers). No signifi-
cant effects were found (partial
correlations corrected for Colony
size 1994 or 1995A2Honey
1994: drones =< -0.01p >
0.05, workerg = 0.21,p > 0.05;
A?Honey 1995: drones= 0.11,

p > 0.05, workersr = 0.03,

p > 0.05). The figures show the
overall data for both test years.
The overall partial correlations
(corrected for colony size
1994/1995) were also not signifi-
cant (dronest = 0.17,p > 0.05,
workers:r =-0.02,p> 0.05).

Likewise, the impact of the low level of not interfere with the results of performance
drifting workers on the tested colonial phe-testing in this study.

notypic traits was weak and in no case sig-

nificant. Thus, although drifting of honey-  We found that colony evaluation was not
bees in commercial apiaries may result iraffected by a potential increase in pheno-
problems for the beekeeper [22] this doegypic variance due to the drifting of worker
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Figure 4.A?Varroa(see Material 500 *
and Methods) and amount of drift-
ing drones and workers (A = 250 | . W e
drones, B = workers). No signifi- e 8 g ¢ 3
cant effects were found (partial (Ul - P — +
correlations corrected for colony 0 25 S0 s 100
size 1994 or 1995A%Varroa A2 Varrog Drifting Drones [%]
1994, drones = —-0.03,p > 0.05, 1500 B
workersr = 0.01,p> 0.05;A%Var- 1250 $
roa 1995: drones = -0.05, p >
0.05, workers = —-0.37,p> 0.05). 1000 F o o
The figure shows the overall data 750 |
for both test years. The overall s00 F .
partial correlations (corrected for . .
colony size 1994/1995) were also 250 ¥ £ e
not significant (drones:= —0.25, 0 2L, 0 o oo, .
p > 0.05, workersr = —-0.02, 0 5 10 15
p>0.05). Drifting Workers [%)]

and drones. Our results are in line with theyerformance of host colonies with high lev-
findings of other authors [23, 25, 31]. Ori-els of foreign individuals regardless of the
entation cues such as colors, which ar@erformance of the drifted individuals’ host
known to reduce drifting, did not effect the colonies

honey yields of colored and non-colored

colonies in one study [31]. Similarly, ithas We do not find any significant correla-
been found that apiary layouts which ardions between the drifting of workers and
known to reduce the worker drifting [22] drones and the phenotypic variance for lev-
did not affect the honey yield of colonies inels of infestation withVarroa jacobsoni
the studied apiaries [23, 25]. The effects ofAlthough the intracolonial drone popula-
drifting on the honey yield found by [34, tion can consist of more than 80% of drifted
45] can be explained by: 1) a much higheindividuals no significant interaction was
amount of drifting workers [39, 45], which found. We had no detailed knowledge about
is affected by the apiary layout [19] and 2)the total drone populations of our test
the positive correlation between colony sizecolonies. Given colony drone populations
and honey yield known from routine bee-would just consist of a small number of indi-
keeping experience [49]. In our study releviduals we would expect a minor impact of
vant worker population shifts betweenthe drifting of drones. However, the drift-
colonies may be reduced due to apiary laying of drones was only evaluated in strong
out. Therefore, we cannot exclude thatolonies which had plenty of male sexuals
higher levels of drifting workers can have aby far exceeding the actual taken sample.
negative impact on the honey yield ofSo far, our results are consistent with [16]
colonies as suggested by others [39]. It hawho found that drifting is not a particular
been shown that drifted nurse honey beesause of the spread of American foulbrood
show lower levels of activity compared todisease. A higher drifting of workers from
nestmate workers [40]. This may provide acolonies with higher levels of infestation
plausible explanation for a potential lowerwith V. jacobsonihas been found [50].
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Given, drones similarly show a higher drift- (formule 1). Des abeilles ont été prélevées
ing from highly infested colonies and mayindividuellement sur les cadres externes
act as vectors fov. jacobsonione might dans le rucher test de Schwarzenau (Fig. 1)
expect an effect of the high amount of drift-et leur génotype a été déterminé a l'aide de
ing drones on levels of infestation especialguatre loci de microsatellites d’ADN(

of neighbouring colonies. However, we=1359 ouvrieresr = 38 colonies avec

found only relatively low levels of infesta- reines] etn = 449 méalesr = 14 colonies

tion in our study in both testing years. Thereavec reines]). Les abeilles, qui ne possé-
fore, we can not exclude that the presence ofaient pas un seul alléle de la reine a I'un
highly infested colonies at the apiary mayquelconque des loci, ont été classées
cause evaluation biases due to drifting. comme ayant dérivé. La dérive des ouvrieres

In conclusion, our results indicate that if& varié de 0 a 14 % (moyenne £8,7) ;
performance testing is done in apiariegelle des males de 3 a 89 % (moyenne :
where the layout reduces the level of drift->0 6,8) (Tab. Il). L'erreur, individus ayant
ing workers to an average level of less thaf€1vé mais non détectés, a été calculée
5% there is no significant effect on evalu-d'apres la frequence allélique des reines
ating performance data of colonies. EveriTab. Ill) et estimée p = 0 0043 pour les
high levels of drifting drones which are notmales et p = 0,0194 pour les ouvrieres. Les
affected by the apiary layout seem to be males on_t\derlve significativement plus que
minor factor only for evaluating quantita- €S ouvrieres (test U de Mann-Whitney

tive performance data of honeybee colonied < 0,0001). On n'a trouvé aucune corréla-
tion significative entre la dérive et la force de

la colonie (Fig. 2). L'influence de la dérive
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non plus significative. Nos résultats mon-

trent que ni la faible dérive des ouvriéres,
due a la disposition des ruches dans le rucher
des colonies d'abeillesApis melliferal.) test, ni la dérive élevée des males n'influe

n'est pas influencée dans un rucher test SU 'évaluation des performances.

par la dérive des males et des ouvrieres. ) o

L'influence de la dérive des males et deé\Pis mellifera/ dérive / performance
ouvriéres sur 'évaluation des performance§olonie / infestation AVarroa jacobsoni

de colonies dApis mellifera carnicaa été

étudiée dans un rucher test a I'aide de micro-

satellites d’ADN. La force de la colonie, le Zusammenfassung — Die Erhebung von
rendement en miel et le niveau d’infestaleistungsdaten bei Honigbienenvélkern
tion parVarroa jacobsonont été déterminés (Apis melliferal.) wird auf einem Priifhof
sur 30 colonies possédant une reine (Tab. Ihicht durch den Verflug von Drohnen
Afin d'évaluer l'influence de la dérive sur le und Arbeiterinnen beeinflusst. Der Ein-
phénotype de la colonie, on a corrigé ledluss des Verflugs von Drohnen und Arbei-
effets des lignées d’'élevage et de la varianderinnen auf die Erhebung von Leistungs-
annuelle sur les données de performancetaten bei BienenvolkermApis mellifera

Résumé — L’évaluation des performances
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carnica) wurde mit Hilfe von DNA Micro-

7

Anordnung der Voélker erniedrigt wurde,

satelliten auf einem Prufhof ermittelt. Volks- hatte ebenfalls keinerlei signifikanten Ein-

starke, Honigertrag und Befall mfiarroa
jacobsoniwurden von 30 weiselrichtigen

fluss auf die erhobenen Leistungsdaten.

Voélkern bestimmt (Tab. [). Um den EinBu  Apis mellifera/ Leistung / Honigbiene /
des Verflugs auf den Phénotyp des Volke/erflug / Varroa jacobsoni

abzuschétzen, wurden die Effekte der Zucht-
linien und der jahrlichen Varianz auf die Lei-
stungsdaten korrigiert (Formel 1). Individu-
elle Bienen wurden am Prifhof Schwarzenau
(Abb. 1) von den Randwaben gesammelfl]
und mit Hilfe von vier DNA microsatelli-
ten Loci genotypisiertn(= 1359 Arbeite-
rinnen jn = 38 weiselrichtige Volker], [
n= 449 Drohnenr = 14 weiselrichtige Vol-
ker]). Bienen, die nicht eines der Kénigin-
nenallele an jedem der Loci aufwiesen, wur-
den als verflogen klassifiziert. Der Verflug
der Arbeiterinnen reichte von 0 bis 14 %3,
mit einem Mittelwert von 5 0.7%. Die
Hohe des Drohnenverflugs lag zwischerjs]
3 und 89 % mit einem Mittelwert von 50

6.8 % (Tab. ). Der Fehler, verflogene Bie-
nen nicht zu erkennen, wurde mit Hilfe derl®!
Allelfrequenzen der Kéniginnen berechnet
(Tab. 111) und betrugp = 0.0043 fiir Drohnen
undp = 0.0194 fir Arbeiterinnen. Drohnen
verflogen sich signifikant haufiger als Arbei- [6]
terinnen (Mann-Whitney U-tegt:< 0,0001).

Es konnten keine signifikante Korrelatio-[!
nen zwischen der Hohe des Verflugs und
der Volksstarke gefunden werden (Abb. 2).
Der Einfluss des Verflugs von Drohnen und
Arbeiterinnen auf die phanotypische VarianZ8]
fir den Honigertrag der VolkeAf Honey)

war ebenfalls schwach und nicht signifikant
(partielle Korrelationen korrigiert fur Volks- g
starke, Abb. 3). Der Verflug von Drohnen
und Arbeiterinnen korrelierte ebenfalls nicht
signifikant mit der phanotypischen Varianz
vonV. jacobson{A?Varroa, partielle Kor- 1]
relationen korrigiert fir Volksstarke, Abb.

4). Unsere Ergebnisse zeigen, dass der Ver-
flug von Arbeiterinnen keinen signifikan-
ten Einfluss auf die Erhebung von Lei-[11]
stungsdaten hat, wenn die Hohe des
Verflugs aufgrund der Anordnung der Vol-
ker am Prifstand erniedrigt ist. Der hohg,
Verflug von Drohnen, der nicht durch die
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