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PE3IOME

Panvyata e BaxHa MegoHOCHa
KynTypa, KOATO Lb(TU MacoBO OT Kpas
Ha anpun go Ha4anoTo Ha Man U € MHOro
nocellaBaHa OT N4yennTe, KOUTO cboupaTt
HeKTap W npallel, KoMTO AonpuHacaT 3a
pa3BMTMETO Ha cemencTBaTta. LlenTta Ha
n3cnensaHeto bOelle [Oa ce  oOUEHMU
WHTEH3MBHOCTTA Ha nosfieta Ha nyenure
Nno Bpeme Ha onpallBaHETO Ha panuuaTa
n HENHOTO Bb3OencTene BbpPXY
pPa3BMTMETO Ha MNYENHOTO CEMENCTRBO.

B nuka Ha ubdrexa
WHTEH3MBHOCTTA Ha noneTta Ha n4yenute-
pabOTHUYKM OT CUITHU CEMENCTBA, KOUTO
ce BpbLLaT c npawel, e ¢ 4,34-24, 70%
Nno-BMCOKa OT Ta3n Ha NYenuTe oT CPeaHo
cunHu cemenctea n ¢ 12,39-56,77% no-
BMCOKA OT Ta3uM Ha n4yenute OT cnabdu
cemenctea. [lpn nyenute, KOUTO ce
BpblUaT C HekTap, pasnMkuTe ca
CbOTBETHO 6,20-25,94 % un 12,79-47,01
%.

Mpes JeHs nertatenHara
aKTUBHOCT AocTurHa ceosi nuk B 16:00 y.,

SUMMARY

Rapeseed is an  important
melliferous crop, blooming massively
from late April to early May, and is highly
visited by bees collecting nectar and
pollen, which contributes to colony
development.
The aim of the research was to evaluate
the flight intensity of bees during
rapeseed pollination and its impact on
colony development.

At the peak of flowering, the flight
intensity of worker bees from strong
colonies returning with pollen was 4.34—
24.70% higher than those from medium-
strength colonies and 12.39-56.77%
higher than those from weak ones. For

bees returning with nectar, the
differences were 6.20-25.94% and
12.79-47.01%, respectively.

During the day, flight activity

peaked at 16:00, with 118.8—-138.0 bees
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KaTo 3a Tpu MUHYTU Bsxa permctpupaHm
118,8-138,0 nyenn c npaweuy un 144 4-
165,6 ¢ HekTap. B kpas Ha nepuoga Ha
UbPTEX MHTEH3UBHOCTTA Ha feTexa Ha
nyenuTe-paboTHUYKN oT CUnHUTe
cemenctea Oewe ¢ 4,88-36,84%
(npaweu) n 3,99-30,72% (HekTap) no-
BMCOKa OT Ta3u Ha MYenuTe OT cpegHuTe
cemencTtea 1 ¢ 6,98-66,67% (npawew) n
13,36-95,50% (HekTap) no-Bucoka OT
Tas3u Ha nyenute oT criabuTe cemenicTBa.

Han-sucokata aKTUBHOCT e
peructpupaHa B 15:00 4. Ternoto Ha
KOLLEpUTE CbC CUITHW MYENHU CEMENCTBA
B Kpasd Ha nepuoga Ha ubdTex bewe ¢
30,26% no-BUMCOKO OT TOBa Ha cpegHuTe
nyenHu cemenictea n ¢ 88,11% no-
BMCOKO OT TOoBa Ha cnabute. CpegHo
CUMHUTE MYenHM ceMencTsa ca umanu ¢
44,13% no-ronsiMo Terno Ha Kollepute
oT cnabuTe.

KnrovoBu AyMu: panuua,
MEOOHOCHW N4Yenu, ornpaluBaHe, NnYesHu
CEMENCTBA, MHTEH3UBHOCT Ha MOneTa,
MOponNpoaYKTMBHM MOKa3aTenm

yBO[
EceHHata panuua  ocurypsBsa
HekTap M uUBeTeH npawey 33

MeOOHOCHUTE n4yenn B nepuon, Korato
MefoHocHaTa c¢ropa e 6egHa, T8 ubdTH
B Kpasi Ha anpun 1 nbpBaTa NosioB1Ha Ha
ManW, nopagn KOeTo [JonpuHacs 3a
CUIMHOTO  pas3BuUTMEe Ha  MNYenHuTe
cemelictBa npe3 paHHata nponet. OT
Hero ce nonyyasaT 35-100 kg men Ha
xektap. MeobT € C  XKbAT  LBAT,
cneumduyeH BKyc, 6bp3a kpuctanuaaums
(Heroica, 1986; Eremia et al.,, 2018;
Eremia, 2020; Krasochko and Eremia,
2022; Krasochko and Eremia, 2022).
Kato macoBo ubgTdawa  Kkyntypa,
panuuaTta nomyvyaBa rofsiMo BHMMaHue
MO OTHOLUEHWE Ha M3UCKBAHWUSATA CU KbM
orpaLluBaHeTo. MkoHommyeckaTa
CTOMHOCT Ha OrnpallBaHeTO Ha 3uMMHaTa
panuua oT HacekoMu ce oLeHsiBa Ha 2,6
MIH. eBpo roguwHo (Stanley et al.,
2013).

OI'IpaLUBaIJ.I,I/ITe HacCeKkoMu

with pollen and 144.4-165.6 with nectar
recorded in three minutes.

At the end of the flowering period, the
flight intensity of worker bees from strong
colonies was 4.88-36.84% (pollen) and
3.99-30.72% (nectar) higher than those
from medium colonies, and 6.98-66.67%
(pollen) and 13.36-95.50% (nectar)
higher than those from weak colonies.

The highest activity was recorded
at 15:00. The weight of hives with strong
colonies at the end of the flowering period
was 30.26% higher than that of medium-
strength colonies and 88.11% higher than
weak ones.

Medium-strength colonies had 44.13%
greater hive weight than weak colonies.

Key words: rapeseed, honeybees,
pollination, bee colonies, flight intensity,
morphoproductive indices

INTRODUCTION

Autumn rapeseed provides nectar
and pollen for honeybees at a time when
the honey flora is poor, it blooms at the
end of April and the first half of May,
therefore it contributes to the strong
development of bee families in the early
spring period. It produces 35-100 kg of
honey per hectare.

The honey has a yellow color, specific
taste, fast crystallisation (Heroica,1986;
Eremia et al.,, 2018; Eremia, 2020;
Krasochko and Eremia, 2022; Krasochko
and Eremia, 2022).

Being a mass-flowering crop, rapeseed
has received much attention in terms of
its  pollination  requirements.  The
economic value of insect pollination of
winter rapeseed has been estimated at
EUR 2.6 million per year (Stanley et al.,
2013).

Pollinating insects contribute to the
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OOMPUMHAcAT 3a Bb3NPOU3BOACTBOTO Ha
noBe4vyeTo Ub(TAWM pacTeHus B CBeTa
(Ollerton et al., 2013), Te ca Heobxogumum
MW 3a oOnpawBaHeTo Ha  ronisiMo
pasHoobpa3ane OT KynTypu Ha OCHOBHU
XpaHUTENHN BeLlecTBa, KOMTO MAaBaT OT
onpallBaHUTE OT HacekoMUTe pacTeHusi
(Eilers et al., 2011).

[JobuBbT Ha MHOrO KynTypu ce
yBenuyaBa OT MO-TONAMOTO NPUCHLCTBUE
Ha aveu onpawuTtenu (Kremen et al.,
2002; Brittain et al., 2013; Garibaldi et al.,
2013).

Pannuara
n3nonsea 3a

KaTo KynTypa ce
NPOV3BOACTBO Ha
pacTUTENHO Macrno B  XpaHUTESHo-
BKycOBaTa  MPOMWLLIIEHOCT U Mpu
NpoM3BOACTBOTO Ha ypaxu 3a XMBOTHM
(Bahcivanji et al., 2012).

MepuoabT Ha ubdTeX  Ha
MEOOHOCHUTE pacTeHusl Mpe3 ce3oHa e
nokasasn, 4e LBETHUAT KOHBeWep uma
onpegeneH uUMKbn Ha OpaHe: paHeH,
nponeTeH, neTeH, KbceH (Progunkov,
2004).

YcnexsT Ha aKTUMBHUSA MOMeT Ha
MEOOHOCHUTE M4Yenu 3aBMcu OO ronsma
cTeneH OT BbHWHU daktopu. [lpu
KNMMaTuU4HM yCrnoBWS, B paMKUTE Ha
oNTMManHUTe napameTpu, noceLeHusaTa
Ha LUBETOBETE OT MELOHOCHUTE N4ernu
3aBMCAT OT KONMMYECTBOTO Ha OTAENSAHUA

HeKTap. Mpwn obrnayHo Bpeme
nokasatenure Ha HekTapHaTa
NPOAYKTUBHOCT Hamansieat
He3HauuTENHO MopaguM  HamaneHaTta

CMbHYEeBa CBETIMHA W NPOMEHUTE B
nokasatenute Ha TemnepaTtypara MU
BMaXKHOCTTa Ha Bb3ayxa. Bbnpeku ToBa
He HacTbnBaT 3HAYUTENHM NPOMEHU B
AvHaMuKaTa Ha OTOEeNsIHETO Ha HekTap
(Pankov, 2008).

Konkoto no-6nunso ca
pasnonoXeHu Kowepute o
HacakaeHusiTa C HeKTapoonpallBaLlim
KynTypW, TOMKOBa MOBeYe  HekTap

cknagupart nyenuTe B NuenHata nuTa
(Lazar and Dolis, 2005).

OnpaluBaHeTo Ha 3emeferckuTe
KynTypu C rMoMOWTa Ha MELOHOCHUTE

reproduction of most flowering plants
worldwide (Ollerton et al., 2013), they are
also necessary for the pollination of a
wide variety of crops of essential
nutrients that come from insect-pollinated
plants (Eilers et al., 2011).

The vyield of many crops is
increased by the greater abundance of
wild pollinators (Kremen et al.,, 2002;
Brittain et al., 2013; Garibaldi et al.,
2013).

Rapeseed as a crop is used for
vegetable oil in the food industry and in
the production of animal feed (Bahcivaniji
et al., 2012).

The flowering period of melliferous
plants during the season has shown that
the floral conveyor has a certain cycle of
picking: early, spring, summer, late
(Progunkov, 2004).

The success of active flight of
honeybees depends, to a large extent, on
external factors.

Under climatic conditions, within optimal
parameters, visiting flowers by
honeybees depends on the amount of
nectar secreted. In cloudy weather,
nectar productivity indices decrease
insignificantly due to reduced sunlight
and changes in air temperature and
humidity indices. However, significant
changes in the dynamics of nectar
secretion do not occur (Pankov, 2008).

The closer the hives are located to
the plantations with nectar-pollinating
crops, the more nectar the bees store in
the nest (Lazar and Dolis, 2005).

Pollination of agricultural crops with
the help of honeybees is an important
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nyenuM e BaXKHa arpoTexHuyecka Mmsipka,
KOATO [JonpuHacs 3a eCTeCTBEHOTO,
€KONMOrMYyHO U1 06e3  OOoNMbIHUTENHU
WHBECTULIMN yBenMyaBaHe Ha
Npon3BOACTBOTO Ha CEMEHA 1 NIToA0Be.
Eto 3awo, npoyyBaHeTO npes3
NPONeTHUST Mepuod Ha WHTEH3UBHOCTTA
Ha rnofeta Ha N4yenuTe-paboTHUYKM Npu
cbbupaHe Ha HekTap, npawey u

onpawBaHe Ha panuuarta, Kakto ¢
Pa3BUTUETO Ha cemencTBara
npeacraendaBa HaydeH W NPakKTUKO-

NnpunoXxeH WHTEpPec, a pasrnexnaHara
Tema e aKkTyanHa.

Llenta Ha mn3cnenBaHeTo € Oa ce
OLeHN WHTEH3MBHOCTTA Ha noneta Ha
Me[OHOCHUTE N4Yenu npu onpallBaHe Ha
panuuaTta npe3 AeHs W pasBUTMETO Ha
nyenHuTe cemencTeaTa.

MATEPWAIT U METOOU

O6Gekt Ha wu3cnegBaHeTo Osixa
nyenHu cemencTBa OT KOLEpW B Cero
Bpatynenn, o6nact HucnopeHuu, n
6nusknTe panioHW, KbAeTo ce oTrnexaa
panuua.

3a npoBexgaHe Ha u3cregBaHeTo
B MOCOYEHUS NYenuH Bsxa cdopmmpaHm
3 napTmMau n4yenHn cemenctea, Mo
MeToda Ha MpUHUMNMTE Ha aHano3uTe. B
naptuga | 6axa nogbpaHu Ham-cunHUTe
nyenHn cemencrtea, B naptmga Il -
cpegHWTe MO cuna CeMenctsa, a B
naptuga lll - cnabute cemelictea.

MHTeH3nMBHOCTTa Ha neTexa Ha
nyenuTe-paboTHMYKM Mpe3 nepuoga Ha
ubdTex Ha panuuarta Gewwe m3crneasaHa
B NpoAbJKeHne Ha 3 MUHYTKU, BpoAT Ha
TE3N, KOMTO Ce BbpHaxa OT MOMeTo C U
6e3 npallHUKOBM TOPOWYKM, 3ano4Banku
OoT 8 vaca CyTpuHTa, Ha BCEKM 4ac [0
BevepTa (9, 10, 12, 13, 14, 15, 16, 17, 18,
19 1 20 vaca).

Passutueto Ha nyenHuTe
cemelicTBa Gelle Npoy4eHO B HaA4arnoTo
Ha ubdTexa (13.04.2024 r.), B cpenata
Ha ubdTexa (26.04.2024 r.) n B Kpad Ha
ubdTexa Ha panuuata (13.05.2024 r.).

MN3cnegBaHeTo Ha
MopconpogyKTMBHUTE nokasatenu (bpon

agrotechnical measure, which contributes
to the natural, ecological and without
additional investments increase in the
production of seeds and fruits.

Therefore, the study in the spring
period of the flight intensity of worker
bees when collecting nectar, pollen and
performing rapeseed pollination and the
development of families is of scientific
and practical interest and the topic
addressed is current.

The purpose of the research is to
evaluate the flight intensity of honeybees
when pollinating rapeseed during the day
and the development of families.

MATERIAL AND METHODS

The object of the research was the
bee families from the apiary in the village
of Bratuleni, Nisporeni district, and the
nearby rapeseed-grown areas.

For the purpose of conducting the
research at the designated apiary, three
groups were formed for investigation,
each consisting of 5 bee colonies, based
on the method of analogical principles. In
Group [, the strongest bee colonies were
selected; Group Il included medium-
strength colonies; and Group Il consisted
of weak colonies.

The flight intensity of worker bees
during the rapeseed flowering period was
studied during 3 minutes, the number of
those who returned from the field with
and without pollen balls, starting from 8 in
the morning, every hour until evening (9
am, 10 am, 12 pm, 1 pm, 2 pm, 3 pm, 4
pm, 5 pm, 6 pm, 7 pm and 8 pm).

The development of honeybee
families was studied at the beginning of
flowering (13.04.2024), at the middle of
flowering (26.04.2024) and at the end of
rapeseed flowering (13.05.2024).

The study of morphoproductive
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KUMKW, cuna Ha NYenHuTe CEeMencTBa,
Opoii n3nneHn anua n 3anac ot Mea) Ha
nyenHUTe CcemMencTea € W3BbPLUEHO
CbMMacHO METOAUYECKUTE YyKasaHus Ha
ydeHnTe B obnacTtta Ha n4YenapcTBOTO

(Krivtov, 1986; Manisor, 1991;
Borodachev, 2002; Krasochko and
Eremia, 2022).

MonyyeHute JaHHn bsxa
obpaboTeHun no MeToaa Ha

CTaTUCTUYECKUTE BapuauumM c nomoluta
Ha KOMMIOTbPHUTE Nporpamu Ha Microsoft
Office.

PE3YNTATU N OBCBXOAHE

Mpes 2008 r. B Penybnuka
MongoBa ¢ panuua ca 3acetn 55 xun.
xektapa. [llpes nepuoga 2010-2014 r.
panuuata e 3aemana cpegHo 28 450 ha,
oT kouTo B KOxHNA pernoH - 15 446,8 ha
unm 54,29% ot obwara nnow, Ha Tasu
kyntypa, B CeBepHus pervoH - 8 163,8
ha (28,69%) n B LleHTpanHua pervox - 4
840 ha (17,02%).

Mpes nepuoga 2023-2024 .
Penybnvka MongoBa e B GnaronpusiTHa
nosvuusa, ¢ pekopgHa nnow, oT 65-70
xvn. xektapa panuua. OcBeH ToBa ce
ovakBa, 4Ye go 2025 r. nnowlTa, 3aeTa c
panuua, we ce ysenuum oo 100-130 xun.
XeKkTapa.

3acaBa ce npe3 eceHTa, UbDOTU
npes nponetta (anpun-man) B
npoabmKEHNe Ha okorno 45 pgHu, KaTto
ponpuHacs 3a pa3BUTUETO Ha
MEOOHOCHUTE MYenHWM cemMencTea npes
To3n nepuoa. lNpon3BoacTBoTO Ha Men
OT xekTap Bapupa mexay 40 n 100 kg.

Pesyntatnte oOT wu3cnegBaHusaTa
nokassar, ye B Ha4anoTo Ha
eKcrnepumeHTa Ha 13.04.2024 r.
nyenHuTe cemencTea oT naptuga |,
KOUTO ca Han-CuUnHW, nmat cpegHo 8,4
nnuTKn, cuna - 6,4 mexagypamue, HaceneHu
C n4yenu, Opol Ha U3nKONeHUTe sanua -
162,2 xmnunkn n 3anac ot men - 2,0 kr;
MeLoHOCHUTe cemenctea OT naptuga Il
mvmat - 6.6 kunuikn, cuna - 4,8
pa3CTOsHUS Mexay NUTUTE, HacerneHwn C
nyenu, Opo Ha W3NONEHUTe sanua -

indices (number of combs, strength of
bee families, number of brood hatched
and honey reserve) of honeybee families

was carried out according to the
methodological instructions of
beekeeping scientists (Krivtov, 1986;
Manisor, 1991; Borodachev, 2002;

Krasochko and Eremia, 2022).

The obtained data were processed
by the statistical variation method using
Microsoft Office computer programs.

RESULTS AND DISCUSSION

In 2008, in the Republic of
Moldova, 55 thousand hectares were
sown with rapeseed. During the period
2010-2014, rapeseed occupied, on
average, an area of 28,450 ha, of which
in the Southern region — 15,446.8 ha or
54.29% of the total area of this crop, in
the Northern region - 8,163.8 ha
(28.69%) and in the Central region -
4,840 ha (17.02%). During the period
2023-2024, the Republic of Moldova is in
a favorable position, with a record area of
65-70 thousand hectares of rapeseed.
Moreover, it is estimated that the area
cultivated with rapeseed will increase to
100-130 thousand hectares by 2025.

This crop is sown in autumn and
blooms in spring (Apri-May) for
approximately 45 days, contributing to the
development of bee colonies during this
period. Honey production per hectare
varies between 40 and 100 kg.

The research results showed that
at the beginning of the experiment on
13.04.2024, the bee families in batch I,
which were the strongest, had an
average of 8.4 combs, strength — 6.4
spaces between the combs populated
with bees, the number of brood hatched —
162.2 hundred cells and the honey
reserve — 2.0 kg; the mefium honeybee
families in batch II had — 6.6 combs,
strength — 4.8 spaces between the combs
populated with bees, the number of brood
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123,6 CTOTHM KNETKM U 3anac oT Mef -
1,9 kr; cnabute nyenHW cemencTea B
naptuga lll ca nmanm cboTtBeTHO - 4,9
Kunuiikn, cuna - 3,9 pascrtosHus mexay
nnUTUTe, HaceneHun c¢ nyenu, 6Gpor Ha
nanonexHnte anua - 90,40 CTOTHM KIETKK
n 3anac ot meg - 1,9 kr (Tabnmua 1).
KoedunumeHTbT Ha Bapuauus Bapupalle
ot 0 oo 11,77%.

Ta6bnuua 1.

hatched — 123.6 hundred cells and the
honey reserve — 1.9 kg; the weak
honeybee families in batch 1l had
correspondingly — 4.9 combs, strength —
3.9 spaces between the combs populated
with bees, the number of brood hatched —
90.40 hundred cells and the honey
reserve — 1.9 kg (Table 1). The coefficient
of variation ranged from 0 to 11.77%.

MOp(bOHpO,quTMBHVI nokasaTenM Ha n4YerlHUTe ceMencTBa B

Ha4yanoTo Ha cbbupaHeTo Ha mep oT panuua ,13.04.2024 r.
Table 1. Morphoproductive indices of honeybee families at the beginning of the

rapeseed honey harvest ,13.04.2024

Bpon
Ne Ha nyenHun M3ntoneHu
Cwuna fla, PesepsB ot
nuTu, 6p. / Ne nuno, CToTuumn
Maprtupa/ WUHpekcn UHTEpBanu M men, kg /
. of knnuinku / Ne of
Batch / Indices / Strength Honey
honeycombs, hatched brood,
fla, spaces reserve, kg
pcs. hundreds of
cells
|- Cunhm X £Sx 8,40+0,245 6,40+0,245 162,20+3,80 2,00+0,00
nyenHu
cemenicTBa
| - Strong bee V, % 6,52 8,56 5,24 0,00
families
Il'- Cpenrm X +Sx 6,60+0,245 4,80+0,122 123,60+6,079 1,90+0,100
nyenHu
cemelicTBa
Il = Medium Vv, % 8,30 5,70 10,99 11,77
bee families
Il - Cnabwu
nyenHy
cemencrea X 5% 4,90+0,100 3,90+0,100 90,40+4,411 1,90+0,100
Il — Weak bee
families
KoHTpon®bT, npoBegeH Ha 26 The control carried out on April 26,

anpun 2024 r., nokasa, Ye Mpwu CUMHUTE
cemernctea OT naptvga | OposT Ha
kunuikute ce e yesenuuun c¢ 23,81%,
cunata - Cc 42,19%, Oposatr Ha

2024 revealed that in strong families from
batch | the number of combs increased
by 23.81%, strength — by 42.19%, the
number of brood hatched — by 40.20%,
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nanonennte anua - ¢ 40,20%, 3anaceT
oT meg - ¢ 50,0%; npu cpegHuTe
cemenctea oT naptuga Il cboTBETHO C -
30,30%, 56,25%, 51,29%, 57,89%; npu
cnabute cemenctea ot naptuga lll ¢ -
40,81%, 51,28%, 64,82%, 52,63%
(Tabnuua 2).

the honey reserve — by 50.0%; in medium
families from batch I, respectively by —
30.30%, 56.25%, 51.29%, 57.89%; in
weak families from batch Il by — 40.81%,
51.28%, 64.82%, 52.63% (Table 2).

Ta6nuua 2. MopconpoayKTMBHM NoKa3aTenu Ha NYeNHUTe ceMencTBa B cpeparta
Ha cbOupaHeTO Ha Mep OT panuua, 26.04.2024 r.
Table 2. Morphoproductive indices of bee families, in the middle of the rapeseed

honey harvest, 26.04.2024

Bpon
Ne Ha nyenHu M3noneHn
Cwuna f/a, Pe3sepB ot
nuTuK, 6p. / Ne nuno, CToTuumn
MapTtupa/ WUHpekcu vHTepBanu / M men, kg /
. of kununku / Ne of
Batch / Indices Strength f/a, Honey
honeycombs, hatched brood,
spaces reserve, kg
pcs. hundreds of
cells
I - Cuntm X £S¥ 10,40+0,245 9,10+0,245 227,4+3,682 3,00+0,00
nyenHm
cemeincTea
| - Strong bee V, % 5,27 6,02 3,62 0,00
families
Il - Cpentm X £SX 8,60+0,245 7,50+0,224 187,00+4,615 3,00+0,00
nyenHu
cemeincTea
Il — Medium V, % 6,37 6,67 5,52 0,00
bee families
Il - Cnatu X £Sx 6,90+0,100 5,90+0,100 149,00+4,472 2,90+0,100
nyenHn
cemMeincTea
Il — Weak bee V, % 3,24 3,79 6,71 7,71
families

B kpas Ha ubdTexa Ha panuuaTa

belle YCTaHOBEHO, ye CUnHnTE
cemernictea oT naptmga | ca wmanu
cpegHo 14,4 nutm, cuna - 13,1

Mexaypamue, HaceneHn c ndenu, Gpon
Ha nantoneHnte anua - 293,60 kneTkn u
danac ot meg - 4,90 kg; cpegHute
cemenctea ot naptuga Il - 11,60 nutn,
cuna - 10.10 mexaypamue, 6pon Ha
nantoneHnTe anua - 250,0 CTOTHU KNeTku

At the end of rapeseed flowering, it
was found out that strong families from
batch | had an average of 14.4 combs,
strength — 13.1 spaces between the
combs populated with bees, the number
of brood hatched — 293.60 hundred cells
and the honey reserve — 4.90 kg; medium
families in batch 1I — 11.60 combs,
strength — 10.10 spaces between the
combs populated with bees, the number
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M 3anac ot men - 3,90 «kr; cnabwu
cemenctea B nmaptuga Il - 9,90 nutn,
cuna - 7,9 npocTpaHcTBa Mexgy nutute,
HacerneHun ¢ nyenu, 6pol Ha U3nneHuTe
anua - 198,20 cTOTHM KNETKM 1 3anac oT
meq - 3,18 kr (Tabnuua 3).

of brood hatched — 250.0 hundred cells
and the honey reserve — 3.90 kg; weak
families in batch Il — 9.90 combs,
strength — 7.9 spaces between the combs
populated with bees, the number of brood
hatched — 198.20 hundred cells and the
honey reserve — 3.18 kg (Table 3).

Ta6nuua 3. MopconpoayKTMBHM NoKa3saTenum Ha NYesIHUTe CeMEeNCTBa B Kpas Ha
cbbupaHeTo Ha meq ot panuua 13.05.2024 r.
Table 3. Morphoproductive indices of bee families, at the end of the rapeseed

honey harvest 13.05.2024

Bpon
N2 Ha nyenHu Cuna fla WU3MIONEHN Pe3eps or
nuTK, 6p. / Ne ’ nuno, cToTuum P
Maprtupa/ WUnpekcu / vHTepBanu / M men, kg /
- of kunuinkm / Ne of
Batch Indices honevcombs Strength f/a, hatched brood Honey
Y ’ spaces ’ reserve, kg
pcs. hundreds of
cells
I - Cunhm X £SX 14,40+0,245 13,10+0,187 293,60+5,124 4,90+0,100
nyenHu
cemelicTBa
| — Strong bee V, % 3,80 3,19 3,90 4,56
families
Il - CpenHu X £S¥ 11,60+0,245 10,10+0,245 250,00+7,649 3,90+0,100
nyenHu
cemelicTBa
Il = Medium V, % 4,72 5,42 6,84 5,73
bee families
Il - Cnatw X +Sx 9,90+0,100 7,90+0,100 198,20+5,93 3,18+0,132
nyenHu
cemelicTBa
Il — Weak bee V, % 2,26 6,69 6,69 9,27
families

lMpu npeTernsHeTo Ha KowepuTe B
Kpas Ha ubdTexa Ha panuuata bele
YyCTaHOBEHO, 4e MacaTa Ha KollepuTe
CbC CUINHM CEMENCTBA € cpeaHo 26,26 kg
unn ¢ 30,26% no-Bucoka OT Tasu Ha
KolepuTe cbc cpepHa cuna u ¢ 88,11%
Mo-BMCOKa OT Ta3n Ha KollepuTe CbC
cnabu cemelicTBa.
MacaTta Ha KoLlepuTe OT CPEAHO CUITHU
cemenictea e 6Ouna - 20,12 kg wnm -
44,13% no-Bucoka OT Tasn Ha Te3n OT
cnabu (Tabnuua 4).

When weighing the hives at the
end of rapeseed flowering, it was
assessed that the mass of hives with
strong families was on average — 26.26
kg or 30.26% higher than those with
medium strength and 88.11% higher than
those with weak ones.

The hives from medium families had a
mass of — 20.12 kg or — 44.13% higher
than those from weak ones (Table 4).
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Ta6nuua 4. Maca Ha kowepuTe B Kpasi Ha ubdTexa Ha panvuaTta (13.05.2024 r.)
Table 4. The mass of hives at the end of rapeseed flowering (13.05.2024)

OrpaHuyeHue / Limit
0,
Naptupa / Batch M+m Cv, % (min.-max.)
| - CunHM nyenHm cemelicTea 26.26+0,442 3,76 248274

| — Strong bee families
Il - CpegHy nyenHu cemeiictea

Il — Medium bee families 20,12+0,563 6,26 18,4 -21,76
11l - Cnabw nyenHu cemericTea 13,96+0 463 7.42 12.3-15,00

IIl — Weak bee families

Pesyntatnte oOT npoyy4BaHETO Ha
WHTEH3MBHOCTTa Ha Monetute Ha
Me[OHOCHUTEe n4yenu MO BpemMe Ha
ornpallBaHeTo Ha panuua nokassaT, Ye B
HayanoTo Ha ubdTexa Ha 14 anpun
2024 r. B 8:00 4. cyTpuHTa 32 3 MMHYTU B
Kowepa ce Bpbwat 9,4-18,8 nyenn ¢
NMpawwHUKOBA TOPOWYKM, @ C HekTap -
18,8-28,20 6p. lNpe3 geHss akTMBHOCTTA
Ha neTexa Ha nyenuTe MNOCTENEHHO ce
3acunBa M MakCMMyMbT Ce paskpuBa B
15:00 y., kaTo B cnabute cemencTtea OT
noneTo C MpawHMKOBA TOpOuYdkM ce
BpbllaT 36,6 Op. nuyenn, a B CUINHUTE -
44,4 ©p. c HeKkTap CbOTBETHO - 43,8-52,0
Op. nyenu (Tabnuua 5).

[Mpe3 BTOparta nonosWHa Ha AeHs
cnef 15 4. MHTEH3MBHOCTTA Ha neTexa
Ha n4yenute NOCTENeHHO Hamansiea u B
20 4. C npawHuKoBM TOpOU4YKM ca ce
BbpHanu - 0,2-3,0 6p., a ¢ HekTap - 2,8-
6,4 Op.

The results of the study on the
intensity of honeybee flight during
rapeseed pollination showed that at the
beginning of flowering on April 14, 2024
at 8:00 in the morning, 9.4-18.8 bees with
pollen balls returned to the hive during 3
minutes, and with nectar — 18.8-28.20
pcs.

During the day, the activity of bee flight
gradually intensified and the maximum
was revealed at 3 pm, in weak families
36.6 pcs returned from the field with balls,
and in strong ones — 44.4 pcs. with nectar
respectively — 43.8-52.0 bees (Table 5).

In the second half of the day after 3
pm, the intensity of bee flight gradually
decreases and at 8 pm, with balls there
were — 0.2-3.0 pcs. and with nectar — 2.8-
6.4 pcs.
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Tabnuua

5. MWHTeH3uBHOCT
npauwev/HeKkTap), NPOoABLINKUTENHOCT 3 MUHYTU, 14.04.2024 r.
Table 5. Flight intensity of worker bees (with pollen/nectar), duration 3 minutes,

nonerta

Ha n4yenute

paboTHu4kM (c

14.04.2024
MyenuTte ce BpbLaT OT NOMETO C LiBETEH
npaweu / Bees returned from the field Muenute ce BpLWAT OT noneto c HekTap /
. Bees returned from the field with nectar
with pollen
Bpewme Ha CunHun CuvnHm CpenHu
npoy4BaHe CpenHu Cna6u P Cna6bu
: nyenHu nyenHu nyenHun
/ Time of . n4yenHun n4yenHun . . n4yenHun
study cemencrsa cemencrtBa/ | cemencrBa cemencrea CEMENCTBA | omelicTBa /
/'Strong Medium bee / Weak bee /'Strong /' Medium Weak bee
bee families families bee bee families
families families families
8.00 am 18,80+1,020 13,60+1,435 9,40+1,887 28,20+1,428 | 23,00+1,304 | 18,80+0,860
59 22,00+1,673 | 16,0041,643 | 14,00+1,140 | 32,00+1,00 | 26,80+1,020 | 21,80+1,158
12'30 27,20+0,860 21,00+1,304 18,20+1,685 | 33,40+1,778 | 28,00+1,517 27,20+0,860
1;?]0 31,80+1,428 29,00+1,00 25,80+1,281 | 37,40+1,778 | 31,40+1,327 30,40+0,510
1;30 35,0041,140 | 31,00+1,265 | 28,40+1,077 | 41,40+1,208 | 36,80+0,735 | 32,80+1,393
15210 38,20+0,663 | 31,400+0,510 | 30,0040,837 | 4500+1,00 | 39,80+0,583 | 3520+0,860
2’)'?”0 41,40+0,872 35,40+0,872 33,40+0,812 | 48,40+1,030 | 41,60+0,678 | 38,20+0,663
3[;Om0 44,40+0,812 39,40+1,166 36,60+0,927 | 52,00+1,304 | 47,20+0,860 | 43,80+0,663
4F;Omo 41,60+0,678 38,40+1,208 32,20+0,970 49,00+1,00 43,60+1,030 41,00+0,894
5#210 38,40+0,678 35,20+0,663 26,60+0,980 | 42,00+0,707 | 36,40+0,510 32,00+0,707
6p210 22,20+1,158 18,60+0,748 15,4+0,748 27,60+0,927 25,40+0,927 21,80+0,860
7|50m0 11,6040,812 | 9,80+0,374 | 7,40+0,400 | 15,200,374 | 13,00+0,707 | 11,40+0,600
Sﬁ?no 3,00+0,447 2,20+0,374 0,20+0,20 6,40+0,510 4,80+0,374 2,80+0,374
YcraHoBeHOo €, 4e B 15:00 wu.

WHTEH3MBHOCTTA Ha MofieTa Ha n4yenuTe-
paboTHWYKM, KOMTO cCce Bpbwatr oT
cbbMpaHe Ha npawel C npawHUKOBU
TOPOMYKM OT CUIHM CceMencTBa, € Mo-
BMcoka ¢ 12,69% B cpaBHeHuMe C Tesu
cbC cpegHa cuna u ¢ 2131% B
CpaBHeHWe CbC cnabute, a c HekTap -
cboTBeTHO ¢ 10,175% n 18,72% (durypa
1).

It was revealed that at 3 pm the
flight intensity of worker bees returning
from gathering with pollen balls from
strong families was higher by - 12.69%
compared to those with average strength
and by 21.31% compared to weak ones,
and with nectar respectively - 10.175%
and 18.72% (Figure 1).
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Fig. 1. Flight intensity of worker bees (with pollen/nectar), during 3 minutes,
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Mo Bpeme Ha npoBepkara,
nasbplueHa Ha 28.04.2024 r., B cpenata
Ha nepuoga Ha UbMTEX Ha panuuara,
fewe ycTaHOBEHO, 4Ye B 8 4. cyTpuHTa
14,8-23,2 nyenn ca ce BbpHanuM OT
noneto ¢ npawew 1 26,0-35,0 ¢ HekTap.
lMpe3 OeHst MHTEH3MBHOCTTA Ha neTexa
Ha nyenute ce 3acunBa go 16:00 u.,
KoraTo 3a 3 MWHYTU Cca perucrpmpaHu
118,8-138,0 6p. C NpaLHUKOBM TOPOUYKM
n 144,4-165,6 6p. ¢ HekTap (Tabnuua 6).
Cnen 16:00 4. WHTEH3MBHOCTTaA Ha
noneta Ha nyenuTe-paboTHUYKK
nocrteneHHo Hamansaea v B 20:00 4. ca
permcTpupaHm 16,0-23,2 op. c
npaLHUKOBN Topbudkm n 21,2-25,2 op. ¢
HekTap.

During the inspection carried out
on 28.04.2024, in the middle of the
rapeseed flowering period, it was found
out that at 8 am 14.8-23.2 bees returned
from the field with pollen balls and 26.0-
35.0 with nectar.

During the day, the flight intensity of the
bees intensified until 4 pm, when 118.8-
138.0 pcs. with pollen balls and 144.4-
165.6 pcs. with nectar were recorded
during 3 minutes (Table 6).

After 4 pm, the flight intensity of the
worker bees gradually decreased and at
8 pm there were 16.0-23.2 pcs. with
pollen balls and 21.2-25.2 pcs. with
nectar.
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Tabnuua

6. WHTeH3MBHoOCT

Ha

noneta

Ha

nyenute-paboTHMUYKKU
npauwev/HeKkTap) B npoabimkeHue Ha 3 MUHYTH, 28.04.2024 r.
Table 6. Flight intensity of worker bees (with pollen/nectar), during 3 minutes,

28.04.2024
Muyenute ce BpbLAT OT NOJIETO C

Bpem uBeTeH npaweu / Bees returned from MuenuTe ce BpbLaAT OT norneto c HekTap /

e Ha ) ) Bees returned from the field with nectar
the field with pollen

npoy CunHu Cnabu

YBaH nYenhmn CpenHu nYennmn CunHun CpenHu Cnabu
el . nyerHn . nyerHu nyenHu nyesiHn
) cemencTB _ cemMencTB o ° -

Time al Strong ceMencTBa 2/ Weak cemMmencrBa cemencrea/ ceMencTBa
of / Medium / Strong Medium bee / Weak bee

study bee bee families bee bee families families families

families families

8.00 23,20+1,11 | 18,60+0,510 | 14,80+0,37 | 35,00+1,183 30,60+1,077 26,00+1,414
am 4 4

9.00 32,00+0,94 | 27,60+0,510 | 24,40+0,51 | 47,20+0,735 42,80+0,735 35,60+1,208
am 9 0

10.00 | 40,00+0,70 | 37,80+0,663 | 34,40+0,67 | 58,20+0,663 54,80+0,860 51,60+0,927
am 7 8

11.00 | 50,60+1,07 | 46,20+0,860 | 42,40+1,03 | 69,80+1,594 65,60+0,927 58,00+1,414
am 7 0

12.00 | 63,40+1,20 | 55,60+1,288 | 52,20+0,86 | 80,00+1,00 74,00+1,414 69,80+0,735
pm 8 0

1.00 81,80+1,06 | 78,40+0,927 | 72,60+1,03 | 101,00+2,09 93,20+0,800 89,20+0,860
pm 8 0 8

2.00 99,80+1,74 | 93,20+1,281 | 88,80+0,80 | 113,80+1,53 | 106,40+1,631 | 100,00+0,83
pm 4 0 0 7

3.00 123,40+2,1 | 110,00+1,14 | 104,20+1,1 | 146,40+2,69 | 132,40+2,064 | 121,80+1,24
pm 35 0 58 4 1

4.00 138,00+3,3 | 127,00+1,18 | 118,80+0,8 | 165,60+3,26 | 151,80+2,437 | 144,40+1,07
pm 91 3 60 5 7

5.00 122,40+2,5 | 111,80+1,42 | 102,60+1,2 | 152,20+2,15 | 137,20+1,715 | 127,00+1,22
pm 81 8 88 4 5

6.00 106,20+1,4 | 95,40+1,691 | 85,60+1,20 | 119,20+0,97 | 110,00+1,225 | 99,60+1,166
pm 97 8 0

7.00 60,20+1,15 | 50,20+1,356 | 43,00+1,41 | 73,80+1,655 58,60+2,159 50,20+1,497
pm 8 4

8.00 23,20+1,56 | 19,20+0,860 | 16,00+0,70 | 30,60+1,364 25,20+0,860 21,20+0,583
pm 2 7

YcTaHOBEHO €, Yye B cpefara Ha

It was determined that

(c

in the

ubdTeEXa Ha panuuaTa MHTEH3UBHOCTTA
Ha neTexa npe3 [OeHdA Ha nyenute-
paboTHWYKM, KOMTO cCce Bpbwar oT
cbbMpaHe Ha npawel OT CUIMHUTE
CEMENCTBA, e Nno-Bucoka ¢ - 4,34-24,70%
B CpaBHEHWE C Te3n CbC cpegHa cuna un ¢
12,39-56,77% B cpaBHeHME CbC crnabuTte
CeMEeNCcTBa, a NMpu HekTapa CbOTBETHO -
6,20-25,94% v 12,79-47,01% (durypa 2).

middle of rapeseed flowering, the flight
intensity during the day of worker bees
returning from collecting pollen balls from
strong families was higher by - 4.34-
24.70% compared to those with average
strength and by 12.39-56.77% compared
to weak families, and with nectar
respectively - 6.20-25.94% and 12.79-
47.01% (Figure 2).
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®dur. 2. UHTEH3MBHOCT Ha nosneTa Ha nyenute paboTHUYKKU (C Npallel/HeKTap) B
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Fig. 2. Flight intensity of worker bees (with pollen/nectar) during 3 minutes,

28.04.2024

B cunHOTO nyenHo ceMemncreo ce
HaTpyneaT no-ronsim Opon
PU3NOMNOrMYHO  MIagu  MYenu, KOouTo
eEeKTMBHO M3Mon3BaT HanuMyHuTe B
npupogara u3TOuMHMUM Ha Med. B
cunHuTe cemenctea Ao 66% oOT TAX
yyacTBaT B MHTEH3MBHOTO CbOMpaHe Ha
pekontata, a B cnabuTte cemencrBa -
camo 15-20%, T.e. 3-4 NMbTU NO-Manko
nyenn. B cnabute cemeinctea mnagute
nyenn oOWKHOBEHO ca Mo-3aeTn ¢
noaxpaHeBaHe Ha OTBOAKUTE, Te ce
M3HocBaT No-Obp30, cTaBaT HEaKTUBHU
cbOMpaun Ha HekTap M onpawnTenn Ha
LBeTH, AOKaTO B CUITHUTE CeMencTBa Te
octaBaT BbB ¢opma, oTnmMyaeBaT ce C
XM3HEHOCT W aKTMBHO paboTar B
mepnocbopa 7 onpallBaHeTo Ha
3eMefernicKnTe KynTypu.

B Kpas Ha nepuoga Ha ubdTex Ha
panuuarta MHTEH3MBHOCTTA Ha paboTa Ha
nyenute paboOTHUYKM, KOUTO Ce BbpHaxa
OT MONeTo B Kowepa C MNpawHUKOBMK
TopOMykM B 8 4. cyTpuHTa, Gewe 12,2-
20,0 6p. 3a 3 MuHyTK, a C HekTap - 24,0-
33,8 6p. Onpegensiiku UHTEH3MBHOCTTA
Ha noreta npe3 BCekM 4ac, Oewe
YCTaHOBEHO, Ye Han-ronsm Opon nyenu ¢

In the strong bee family, a larger
number of physiologically young bees
accumulate, which effectively use the
honey sources available in nature. In
strong families, up to 66% participate in
intensive harvesting, but in weak families
only 15-20%, i.e. 3-4 times fewer bees.

In weak families, young bees are usually
more busy feeding the brood, they wear
out faster, become inactive nectar
collectors and flower pollinators, whereas
in strong families they stay in shape, are
distinguished by vitality and actively work
in honey harvesting and pollinating
agricultural crops.

At the end of the rapeseed
flowering period, the intensity of the work
of worker bees that returned from the
field to the hive with pollen balls at 8 am
was 12.2-20.0 pcs. during 3 minutes and
with nectar 24.0-33.8 pcs.

Determining the flight intensity over each
hour, it was found out that the highest
number of bees with pollen balls was at 3
pm — 119.2-132.8 pcs., and with nectar
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npawHnKoBN Topburykn e nmarno B 3 yaca

cnepoben - 119,2-132,8 6p. n c HekTap
158,8-183,2 6p. (Tabnuua 7).

Tabnuua

7. WHTeH3uBHOCT
npawev/Hektap) B npoabmkeHne Ha 3 MuHyTu, 12.05.2024 r.
Table 7. Flight intensity of worker bees (with pollen/nectar), during 3 minutes,

Ha

noneta

158.8-183.2 pcs. (Table 7).

Ha I'I‘-Ie.ﬂMTe-paGOTHM‘-IKVI (C

12.05.2024
MuyenuTte ce BpbLAT OT NONETO C LBETEH
npaweuy / Bees returned from the field Muenute ce BpLWAT OT noneto ¢ HekTap /
. Bees returned from the field with nectar
Bpewme Ha with pollen
npoy4BaH CunHun CpeaHu Cna6wu CunHun CpeaHu Cnabu
e/ Time of nyenHu nyenHu nyenHu nyenHu nyenHu nyenHu
study cemencrtBa/ | cemencrtBa/ | cemenctBa/ | cemenctBa/ | cemenctBa/ | cemencrBa/
Strong bee | Medium bee Weak bee Strong bee Medium bee Weak bee
families families families families families families
8.00 am 20,00+1,871 | 15,60+0,812 | 12,20+0,860 | 33,80+1,497 | 30,00+0,707 24,00+1,140
9.00 am 26,00+0,707 | 19,00+0,707 | 15,60+0,678 | 39,60+1,030 | 36,00+0,707 33,80+0,970
10.00 am 78,80+1,068 | 77,80+1,463 | 68,40+1,030 | 130,20+1,15 125,20+0,86 106,40+1,72
8 0 0
11.00 am 92,00+1,924 | 82,80+0,860 | 68,40+1,030 | 142,60+1,86 135,60+1,28 116,40+1,07
0 8 7
12.00 pm 105,00+1,51 | 91,60+0,872 | 85,40+0,812 | 156,60+1,72 141,40+2,67 133,00+1,94
7 0 6 9
1.00 pm 111,80+1,77 | 106,60+1,43 | 100,60+1,86 | 166,60+2,61 154,20+2,01 144,80+1,35
2 5 0 9 0 6
2.00 122,20+1,15 | 112,60+1,56 | 107,20+1,65 | 174,80+2,59 | 134,40+2941 | 154,20+1,02
pm 8 8 5 6 2 0
3.00 pm 132,8+1,855 | 125,00+0,89 | 119,20+2,20 | 183,20+2,65 173,20+2,57 158,80+2,70
4 0 3 7 9
4.00 124,20+0,86 | 112,20+0,86 | 107,80+1,39 163,20+382 151,40+2,73 140,40+1,60
pm 0 0 3 6 1 0
5.00 109,80+0,86 | 101,00+1,00 | 95,00+2,025 | 140,40+1,63 126,20+2,92 116,00+1,64
pm 0 1 2 3
6.00 pm 100,60+1,36 | 91,60+1,077 | 86,00+2,236 | 120,00+1,92 112,80+1,42 102,60+1,40
4 4 8 0
7.00 64,20+1,530 | 54,20+1,281 | 44,40+1,208 | 86,80+1,114 | 76,60+2,441 63,00+1,414
pm
8.00 25,60+1,077 | 21,00+1,414 | 15,80+1,281 | 43,40+1,778 | 33,20+1,463 22,20+1,744
pm

YCTaHOBEHO €, Ye MHTEH3UBHOCTTa
Ha noreTute Npe3 AeHs Ha nyenurte-
paboTHMYKM, 3aBbpHanM ce oT cbOupaHe
Ha nNpalHUKOBA TOPOWYKM OT CUNHUTE
CeMelCTBa, e no-Bmcoka ¢ - 4,88-36,84%
B CpaBHEHWE C Te3un CbC cpeaHa cuna un ¢
6,98-66,67% B cpaBHeHMe CbC cnabute,
a C HekTap CboTBeTHO - 3,99-30,72% un
13,36-95,50% (Purypa 3).

It was determined that the flight
intensity during the day of worker bees
that returned from collecting pollen balls
from strong families was higher by —
4.88-36.84% compared to those with
average strength and by 6.98-66.67%
compared to the weak ones, and with
nectar respectively — 3.99-30.72% and
13.36-95.50% (Figure 3).
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®ur. 3. MHTEH3BHOCT Ha noneTta Ha nqenme-paGo-rHquM (c npameuIHeK'rap) B

npoabimkeHUe Ha 3 MUHyTH, 12.05.2024 r.

Fig. 3. Flight intensity of worker bees (with pollen/nectar),during 3 minutes,

12.05.2024

YCTaHOBEHO €, Ye CUITHUTE NYEerHn
ceMelicTBa B Kpasi Ha bepuTtbarta Ha bsina
akauus ca umanu cpegHo 29 nutu, cuna
Ha oTBoaKaTa 22,2, 6posi Ha N3ntneHnuTe
anua 202,2 CTOTHM KUIMIAKA U 3anac oT
men 20,60 kg. lNpu cemencreata cbC
cpegHa cuna OposAT Ha nUTUTe e Mo-
Manbk ¢ 4,4 ©6poda, cunata - c¢ 4,8
OTBOAKM, OpOAT Ha U3NIONEHUTE AnLa - C
38,5 CTOTHM KNETKN 1 pe3epBbT OT Mea C
- 4,4 xr. B rHe3goto Ha cnabute
cemencrea e nmano - 20,8 nutn, cuna -
14,6 nnutn, Gpor Ha usnioneHuTe anua -
124,4 CTOTHM KNETKM U 3anac oT Mef -
11,40 kr. MepgeH pesepB B N4YenHuTe
cemelictea (Tabnuua 8).

It was determined that strong bee
colonies at the end of the white acacia
harvesting had an average of 29 combs,
a power of 22.2 brood, the number of
brood hatched 202.2 hundred cells and a
honey reserve of 20.60 kg. In families
with medium strength, the number of
combs was lower by 4.4 pcs., power — by
4.8 brood, the number of brood hatched —
by 38.5 hundred cells and the honey
reserve by — 4.4 kg. In the nest of weak
families there were — 20.8 combs, power
— 14.6 brood, the number of brood
hatched — 124.4 hundred cells and the
honey reserve — 11.40 kg. Honey reserve
in bee colonies (Table 8).
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Ta6nuua 8. MopcdonpoayKTUBHM NoKa3aTenu Ha NYeNHUTe ceMeMCcTBa B Kpas Ha

cbbupaHeTo Ha mep oT 24.05.2024 r.

Table 8. Morphoproductive indices of bee families at the end of honey collection

from 24.05.2024

Ne Ha nyenHu Cwuna fla, E,m"o"z?;le? Pese
MapTtupa/ nuTn, 6p. / Ne of nHTepBanu / M u PB oT men,
Batch honeycombs Strength f/a kunuikn / Ne of kg /Honey
' ’ hatched brood, reserve, kg
pes. spaces hundreds of cells
| - Cunum
nyenHn
cemencTea 29,00+0,447 22,20+0,490 202,20+4,994 20,60+0,400
| — Strong bee
families
Il - Cpeghm
nyenHu
cemMeicTea 24,60+0,400 17,40+0,600 166,40+3,829 16,20+0,583
Il = Medium bee
families
Ill - Cnabu
nyenHu
cemeicTBa 20,80+0,374 14,60+0,245 124,40+3,641 11,40+0,245
Il — Weak bee
families

YcTtaHoBEHO €, 4e Macata Ha
KoLlepuTe npean M3BaxaaHeTo Ha Meaa
npu cnabute cemelictBa e 34,8 kg ¢
BapuaLmm mexgy — 32,6-36,8 kg,
cemMmeinictBaTa CbC cpedHa cuna umar
Maca Ha kowepute ¢ 16,72% no-Bucoka,
a cunHute - ¢ 20,38% no-Bucoka oT Te3n
cbC cpegHa cuna u ¢ 40,52% no-Bucoka
oT cnabute (Tabnuvua 9),

It was assessed that the mass of
the hives before honey extraction in weak
families was 34.8 kg with a variation
between 32.6-36.8 kg, families with
medium strength had a mass of hives
16.72% higher, and strong ones -
20.38% higher than those with medium
strength and 40.52% higher than weak
ones (Table 9).

Ta6nuua 9. Maca Ha KowepuTe npeaun usBaxaaHeTo Ha mega ot 25.05.2024 r.
Table 9. The mass of the hives before extracting honey from 25.05.2024

OrpaHuyeHue / Limit
Maptuaa/ Batch M+m Cv, % (min.-max.)
| - Cunum nyenHu cemeincTsa 48.90+1,013 4,63 46,8 -52.4
| — Strong bee families
Il - CpegHu nuenHn cemencTea
Il — Medium bee families 40,62+0,750 413 38,9 -43,0
Il - Cnabu nyenHm cemeiicTBa 34,80+0,777 4.99 32,6 - 36,8
Il — Weak bee families
n3soau CONCLUSIONS
1. YcTaHoBEHO e, Ye B cpedaTta Ha 1. It was determined that in the
ubdTexa Ha panvuata gHesBHaTa | middle of rapeseed flowering, the daily

MHTEH3MBHOCT Ha nMnoryieta Ha nyenute-
pa6OTHI/I‘-IKVI, KOMTO Ce Bpblatr oOT

flight intensity of worker bees returning
from gathering with pollen balls from
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cbbupaHe Ha npaiwel OT  CWJHK
CEMENCTBA, € No-B1UcoKa C - 4,34-24,70%
B CpaBHEHME C Te3N CbC CpedHa curna u ¢
12,39-56,77% B cpaBHeHMe CbC crnabute
CeMencTBa, a ¢ HekTap - 6,20-25,94% n
12,79-47,01%. MNpes aeHs
WHTEH3MBHOCTTA Ha NeTexa Ha n4yenute
ce 3acunBawe go 16:00 4., korato B
npogbimkeHne Ha 3  MuHYTM  BAxa
pernctpupann 118,8-138,0 6p. ¢ Tonyeta
n 144,4-165,6 6p. c HekTap.

2. YCTaHOBEHO €, 4Ye B Kpas Ha
nepyoga Ha Ub@TEX Ha panuuaTa
WHTEH3MBHOCTTA Ha neTexa npe3 AeHs
Ha n4YyenuTe-paboOTHUYKN, KOUTO Cce
BpblUaT OT cbOMpaHe Ha npawel OoT
CUNHUTE CEMENCTBa, € Mo-BUCOKa C -
4,88-36,84% B cpaBHeHMe C Te3n CbC
cpegHa cuna u ¢ 6,98-66,67% B
CpaBHeHMe CbC crnabute, a C HeKTap
cbotBeTHO - 3,99-30,72% wn 13,36-
95,50%. Onpegenamkm WMHTEH3UMBHOCTTA
Ha neTexa npe3 BCekM 4ac, bGele
YCTaHOBEHO, Ye Han-ronam 6pon nyenu ¢
npaLwHnKoBn Topbudkm e nmano B 15.00
y. - 119,2-132,8 6p. n ¢ HekTap 158,8-
183,2 Op.

3. YcTaHoBeHO e, 4Ye B Kpasi Ha
ubdTexxa Ha panuuarta macata Ha
KOLlepuTe CbC CUITHM CEMENCTBa € C
30,26% no-BMCOKa OT Tasn Ha KollepuTe
cbC cpegHa cuna u ¢ 88,11% no-Bucoka
OT Tasn Ha Kowepute CbCc cnabu
cemencrtea. Macata Ha Kowwepute OT
CeMelicTBa CbC cpegHa cuna e buna ¢
44,13 % no-Bucoka oT Ta3u Ha crnabuTe.
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