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HONEY PRODUCTION IN QUEEN-BREEDING APIARY

Summary. The objective of this study was to assess theyhgiedd of rearing bee colonies from

an apiary specializing in the production of beeemse The quantity of honey obtained from
colonies rearing queens from 1-day old worker laraad quantity of honey obtained from colo-
nies that were the source of young bees for thes®int of mating hives, was compared. Addi-
tionally, brood frames for establishing bee nuglere being constantly removed from all colo-
nies. No difference was found between experimergiinies from different groups in terms of
honey yield. It was also found that despite of tieg works mean honey yield per colony was
quite good and it was similar to the average hgelgs recorded countrywide.
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Introduction

Honey yields of bee colonies depend on numerousri®camong others, on the co-
lony strength (ARBO 1986, ELAPLANE 1997, GENC and AXSOY 1993, KUMAR etAL.
1995, B®NTARZ and S CHA 2001, LEBIEDIEW and SFIULLIN 2005), on the distance of
beehives from the source of the nectaeQMING 1999), the type of nectar ERBULA
1999, RomISZ et AL. 1978, EHMID-HEMPEL et AL. 1993, $ELEY 1986, 1989, &
BLONSKI and KorTowskl 2003) and the age of the queenaso etAL. (1992) demon-
strated that bee colonies with a one-year old cgipesduced by up to 50% more honey
in comparison with the colonies having two-year gletens. HLSON and SMIRL (1977)
maintain that colonies deprived of the queen os¢hwhose queens are old and produce
little brood will not produce large quantities adrtey. In addition, weather conditions
can exert a strong influence on honey productidme main objective of a queen-rearing
apiary is the production of queens and the honeyelsted from these colonies can
provide an additional source of income for the leegler.

The aim of this study was to assess the honey yitlegaring bee colonies from
a queen-rearing apiary located in three differétetsscharacterized by similar nectar
source-weather conditions.
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Material and methods

The experiment was carried out in the period extenétom March to July 2006 in
a “Socha” apiary in Czmionear Kornik (Wielkopolska Voivodeship) on the hpiee
of Carniolan breedApis mellifera carnicia The apiary is carried out in bee-hives of the
Wielkopolski type. This is a bee farm specializingnass production of bee queens and
nuclei intended for sale of which significant nunef colonies are to be used as rear-
ing colonies, for the settlement of mating hived development of nuclei.

The experimental colonies originated from and wstgated in three different sites
separated from one another by the distance of 4 km.

Site 1 these hives were located close to the laboratbeye were 43 bee-hives pla-
ced in two rows and 20 settled wedding hives.

Site 2 these hives were placed in a mid-field clearithggre were 40 bee-hives in
two rows.

Site 3 these hives were situated on a meadow and cedsiét10 bee-hives in one
row.

The approximate assessment of the bee pasturd faikhow significant differences
in honey resources between the three sites. Tlessexs resources in the case of sites 1
and 3 amounted to 11 364 kg, while in site 2 —1dl30 kg. The main nectar source
plants in each of the above-mentioned bee pastuithm the radius of 2 km included:
fruit and maple trees, rape seed, phacelia, mystaetia, lime, pine, bilberry and rasp-
berry.

The total of 15 bee colonies, five colonies froncteaite, was selected for experi-
ments. The following criteria were adopted durihg selection of individual beehives
for the purposes of these investigations:

1. The level of the winter debris — the analysiste debris on removable floor-
boards was carried out on March the 8th 2006; ¢éetowith a small or moderate
debris were selected (up to 200 insects on thelftward, DRUSZUK 1999).

2. Strength of the bee colony — on March the 2&862 during the first spring in-
spection, colonies with 7-8 frames completely cedeby bees were selected for
investigations.

The authors selected for the experiment coloni¢ls ame-year olcar PWJOT(10
colonies) anctar Wielka(5 colonies) queens for which a national progrdrbee ge-
netic improvement is being realized. Both the abmemtioned lines are characterized
by early and dynamic development and establishmiestrong colonies. They are gen-
tle bees and well-suited for early nectar souriaormator o hodowli pszcz6t 2006).

The development of colonies in the course of theeament was determined on the
basis of the increase in the number of honeycorolisred by bees assessed at the in-
terval of 21 days from the moment of the first maispections, i.e. from the 28th
March 2006.

Honey yields from the first and second honey hasvg20.06.2006 and 24.07.2006)
were determined weighing the removed frames withelydbefore and after honey ex-
traction; in addition, wax cappings were also weith

Table 1 presents the rearing operations carrieéhdhe experimental colonies.
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Table 1. Apiary and rearing operations carried inuhe experimental colonies in the course of
the entire experimental period

Tabela 1. Prace pasieczne i hodowlane prowadzamgzinach déwiadczalnych w catym okresie
doswiadczenia

E:rn:)} Rearing of queens | Material collected for mating hivgs Material collected for nuclei
hive (number of series) (number of nurse bees in pcs.)|  (frames with brood in pcs.)
Site 1
1 6 0 3
2 3 0 1
3 3 0 3
4 5 0 3
5 5 0 1
Sum 22 0 11
Site 2
1 0 500 3
2 0 500 2
3 0 500 4
4 0 500 1
5 0 500 6
Sum 0 2 500 16
Site 3
1 0 500 1
2 0 500 1
3 0 500 2
4 0 500 1
5 0 500 1
Sum 0 2500 6

In the case of colonies from site 1, queen reannag conducted from one-day old
worker larvae which were transferred into queeh-@gbs. In one series, 30 larvae were
introduced into colonies. In the case of coloniesf sites 2 and 3, young bees were
collected (500 individuals from one beehive) whiehre intended to be used in mating
hives. Bee queens were not reared on these sitaseE with sealed brood were re-
moved from all colonies which were then used taldi&h nuclei. They were collected
from colonies which were strong at this particuteement in time.

The obtained research results were subjected tAN®@VA and Tukey’s testo =
0.05). TheMinitab statistical package was used for analyses.
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Results

Queen bees in all bee colonies from each site eidfiom the Carniolan breed: sites
1 and 2 — linfPWJOTand on site 3 — lingVielka

The mean number of frames totally covered by beeingl the entire honey season,
i.e. from March, 28th to August, 24th as well asimly the season peak, i.e. at the end
of May or beginning of June, did not differ signdintly in individual sites, P = 0.451,
df = 12 (Table 2).

Table 2. Colony strength — number of frames comlylet@vered by bees on a selected day in the
peak of the season (at the end of May or beginofngune 2006) and during the entire experi-
mental period (March 28th to August 24th 2006)

Tabela 2. Sita rodzin — liczba ramek obsiadanydeppszczoty ,na czarno” w wybranym dniu
w szczycie sezonu (na przetomie maja i czerwca 2006raz w catym okresie doiadczenia
(28 111-24 VI 2006)

! Mean number of frames
Number Numbe_r of frames on a selected in a colony during the entire
. Breed of queen day in the peak of season : ;
of hive (pcs./hive) experimental period
pes. (pcs./day/hive)
Site 1
1 PWJOT 29/05 24.5 16.33
2 PWJOT 25/05 17.0 13.43
3 PWJOT 90/05 19.0 16.42
4 PWJOT 44/05 20.0 16.43
5 PWJOT 18/05 255 15.63
Mean +SD 21.2 £3.65 a* 15.65 £1.28 a*
Site 2
1 PWJOT 01/05 20.0 16.75
2 PWJOT 09/05 16.0 13.83
3 PWJOT 02/05 24.5 20.00
4 PWJOT 06/05 15.5 13.83
5 PWJOT 49/05 18.0 16.17
Mean +SD 18.8 +3.65 a* 16.12 +2.55 a*
Site 3
1 Wielka 73/05 20.0 17.00
2 Wielka 01/05 20.0 15.75
3 Wielka 03/05 14.0 10.40
4 Wielka 04/05 20.0 15.33
5 Wielka 05/05 19.0 13.25
Mean +SD 18.6 +2.61 a* 14.35 £2.59 a*

*Mean values in a given column followed by the saleiter do not differ statistically significantly
(Tukey's testp = 0.05).
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The mean honey yield per one bee colony ranged &b:84 kg to 25.29 kg and did
not differ significantly between individual siteB, = 0.590, df = 12. In addition, the
performed analyses failed to show significant défeces in honey production taking
into account the strength of individual colonies; B.312, df = 12 (Table 3).

Table 3. Honey production in the rearing colonies
Tabela 3. Produkcja miodu w rodzinach wychaweygh

Honey yield jointly Amount of honey
Number 1st honey harvest | 2nd honey harvest| from 1stand 2nd | converted per 1 frame
of hive (kg) (kg) honey harvest covered by bees
(kg) (kg/frame)
Site 1
1 23.900 - 23.900 1.464
2 - 22.955 22.955 1.709
3 27.608 - 27.608 1.681
4 19.613 4.255 23.868 1.453
5 12.445 15.693 28.138 1.800
Mean =SD 25.29 ¥2.39 a* 1.621 +0.155 a*
Site 2
1 22.296 12.485 34.781 2.076
2 - 16.450 16.450 1.189
3 23.438 - 23.438 1.172
4 - 11.730 11.730 0.848
5 21.813 - 21.813 1.349
Mean £SD 21.64 +8.68 a* 1.327 +0.457 a*
Site 3
1 9.603 16.308 25.911 1.524
2 9.145 12.970 22.115 1.404
3 10.513 3.320 13.833 1.330
4 12.983 11.970 24.953 1.628
5 12.290 11.988 24.278 1.832
Mean =SD 22.22 +4.89 a* 1.544 +0.197 a*

*Mean values in a given column followed by the saleter do not differ statistically significantly
(Tukey's testp = 0.05).
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Discussion

There is no doubt that the production results @ d@&onies, in particular the honey
yields, are affected by the accessibility to plaotmmunities which ensure abundant
supplies of nectar. That is why the choice of aprapriate location for the apiary is a
very important factor (WNNING 1999) and rational utilization of nectar can e
honey yields by at least 50% RGMISz etAL. 1978).

In the case of the presented study, bee colonies glaced in separate sites, but the
performed assessment of the bee forage failed daw significant differences in the
honey resources between the experimental apiani¢bg case of sites 1 and 3 — these
resources amounted to 11 364 kg, while in sitet@ 1 130 kg. It can be said that the
environmental conditions, in other words, the atanu# of the nectar source base, were
high since the mean beehive yield (more than 20y close to the countrywide aver-
age (&RULA etAL. 2007). The nectar source base in the presenidg stas not found
to have any influence on the possible variationth@éhoney yields of the bee colonies
between the three examined sites.

In addition, honey yields of bee colonies are fertaffected by their strength, i.e. by
the number of bees found in the hive during théopleof the nectar flow as indicated by
FARRAR (1973) and, later on, in experiments carried guHbRrBO (1986), GENC and
AKSOY (1993), DELAPLANE (1997) or ®NTARZ and S)CHA (2001).

In the investigations presented in this study, cmenies selected for the experiments
were characterized by similar strength, and with passage of time this strength was
regulated by the removal from honey supers of feamith brood which were used to
establish nuclei. The performed statistical analyailed to show statistically significant
differences between the mean number of frames @setplcovered by bees between the
three compared sites both during the peak of theose i.e. at the end of May and begin-
ning of June, as well as in the course of the emikperiment. Therefore, it can be as-
sumed that the mean colony strength was identicall the three examined apiaries.

In view of the above-presented results, it canresymed that the honey production
in the performed investigations may have been tfteby the origin, i.e. the breeding
line, of queens and the breeding works — amongrethethe rearing of queens (the
rearing of several series of 30 queen-cell cuph watung larvae in the rearing family)
as well as by the rearing of young bees used tte seating hives. However, the per-
formed statistical analysis did not corroborats thypothesis as it failed to show statis-
tically significant differences in mean honey y®laer colony between the three sites.

Conclusions

On the basis of the results obtained from the peréal investigations, the following
conclusions can be drawn:

— Colonies rearing queens as well as coloniesrmgdées for the settlement of mat-
ing hives are characterized by similar honey yields

— It was found that in a queen-rearing apiary fiassible to obtain honey vyields per
colony which are similar to the mean honey yiektsorded countrywide.
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PRODUKCJA MIODU W PASIECE HODOWLANEJ

StreszczenieCelem pracy bylo okéenie wydajnéci miodowej rodzin wychowagych z pasie-
ki nastawionej na produkgjmatek pszczelich. Poréwnanositomiodu uzyskas od rodzin wy-
chowupcych matki z 1-dniowych larw roboczych z§6a miodu otrzyman od rodzin, ktérym
odbierano miode pszczoty do zasiedlania ulikéw Wwgsh. Dodatkowo ze wszystkich rodzin
pobierano ramki z czerwiem do tworzenia odktadéwddtviadczeniu nie wykazano #nic pod
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wzgledem wydajnéci miodowej pomgdzy rodzinami déwiadczalnymi z rénych grup. Stwier-
dzono ponadtoze mimo stosowania zabiegéw hodowlanych, peteai wydajnéé miodowa
Z pnia byla stosunkowo wysoka i nie odbiegatd@redniej krajowej wydajnéei.

Stowa kluczowe:pszczota miodna, produkcja miodu, wychéw matel, reidziny
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