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1. Oninka gKoCTi NpOAYKIii 6KiIbHULITBA B YMOBAX 3a0PyIHEHHS BaKKMMU METaJlaMU MEJJOHOCHUX YTilb
JlicocTery rpaBo6epesKHOro

2. Assessment of the quality of beekeeping products in conditions of heavy metal contamination of the honey-
bearing lands of the Right-Bank Forest-Steppe

Pedepar:

1. 3a pesyspTaTamMy NPOBeAEHUX SOCTIIKEHb ONITHMI30BAaHO Ta YAOCKOHATIEHO €JIeMeHTH TEeXHOJIOTii BUpOOHNMIITBA
IpoAyKUii 6/pKiNIbHULITBA B yMOBaX TEXHOI€HHOTO HaBaHTaKE€HHSI HA HEKTapOIIWJIKOHOCHI YTrififis, 0 CIPUSIIO
IiIBUILIEHHIO BUKOPUCTAHHS HEKTAPOIMIKOHOCHOI 6231 y BECHSHUI 11€Pio], Ta 3HKEHHIO BMiCTY BaKKUX METaJliB
(cBuHIIO, KagMil0) Ta MiKpoeJIeMeHTIB (LIMHKY Ta Mifii) y Me[li, 6JI)KOJIMHOMY OOHIXCKI, [Tep3i Ta TOMOreHari
TPYTHEBUX JINYMHOK. BUSBIIEHO, 0 B YMOBax HEKTaPOIIMJIKOHOCHHUX CiJIbCbKOTOCIONAPChKUX yrinb JlicocTemy
IIpaBOOEPESKHOTrO SICHO-CIpi JIiCOBI I'PYHTU XapaKTepU3yO0ThCS HalBUIIMM PiBHEM CBUHIIIO Ta Kaamito. I'mubokuit
06po6iTOK IpyHTY (28-30 cM) OpiBHSIHO 3 NoBepxHEBUM (10-14 cM) cIipusie 3HMKEHHIO BMICTY BaXKKMX MeTaJiB. B
YMOBax JIOCJIIIKYBaHUX HEKTAPOIMJIKOHOCHUX YTifb BIHHMYYMHY BUABJIEHO Y BETETATVBHIN MacCi COHALIHUKY

BUIIMI BMICT CBMHLIO Ha 42,6 %, Kagmito - y 2,0 pa3u, uuHKy — Ha 16,1 % ta mizi — Ha 24,0 % nopiBHAHO 3 pinakom



03UMUM, IOPiBHSHO 3 I'PEYKOI0 — BiflIIOBiTHO Ha 27,6 %, abo y 2,2 pa3a Ta Ha 37,8 %, abo y 2,3 pa3za. BupobHuirso
TOBapHOTO MeZy 3 MEJOHOCIB cafy, pillaky 03MMOTr0 Ta pi3HOTpaB’sl ckiaso 18,5 %, numnu, rpedku i pisHoTpar’s - 13,5
%, COHSIIHUKY Ta pisHOTpaB’s — 72,3 %. 3a pe3ypTaTaMu A0CJiI)KEHb BCTAHOBJIEHO, 1J0 iHTEHCUBHICTb
HAKOIMMWYEHHS BAKKAX METAJIiB i MIKDOEJIEMEHTIB y MeJIi 3aieKajia Bifl 60TaHiYHOTO OXOKEHHS
HEKTapOIINJIKOHOCIB, PiBHA MiHEPAJILHUX PEYOBUH Ta TEXHOTE€HHOIO HABAHTAKEHHSA HA IPYHTU. Y MeJl,
BHUPOOJIEHOMY 3 HEKTapy MEeJOHOCIB cafy i pinaky 03MMOro, HUKYMi BMIiCT BaKKUX METaliB. 301/IbII€HHS 30711 Y
COHSIIHVKOBOMY MeZi CYyIIPOBOIKYBaIOCH MiIBUIIEHMM BMiCTOM CBUHIIO Ha 14,3 % Ta KagMito — Ha 23,8 %
MOpPIiBHSIHO 3 pinakoBUM. TeXHOreHHUI BIJIMB BOEHHUX [iil 361IbIIyBaB y I'PYHTaX CijIbCbKOTOCIOAAPChKUX
HEKTapOIMUJIKOHOCHUX YTilb BMICT BaXKKAX METAJIIB, IO CIIPUYMHNUJIO MiABUIIEHHIO KOHIIEHTpallii Y Meli CBUHIIIO Y
3,6 pasa, kagMilo - y 2,6 pasa ta UuHKY - y 2,0 paza. BusBieHo, 1110 BUPDOGHULTBO O65KOJIMHOTO OOHDIOKS 3 pinaky
03MMOTO i pi3HOTpaB’st ck1ano 54,6 %, rpedku i pisHoTpas’s — 27,0 %, COHSMHUKY i pi3HOTpaB’'sa - 18,4 %. BKosnuHe
OOHDIOKS 3 pillaky 03MMOro Majio HAWHKYMI BMICT BaKKUX METasliB. BUsIBJIeHO BUILMI BMICT CBUHLIO i KaJIMilO ¥
HEPO3YMHHIN y BoJi ¢ppaKLii 615KOMHOr0 OOHIACKS 3 KBITKOBOTO NMUJIKY TPaB'SIHUX UJIKOHOCIB TOPIBHSIHO 3
I€pPEBHUMU NIMJIKOHOCAMU. 3a NiIBUILIEHHS BHACIIOK TEXHOT€HHOI'O HAaBAaHTa)KEHHSI BOEHHUX [Iiil y I'PYHTax
CBUHILIIO ¥ 3,74 pa3a, Kagmito - y 2,7 pa3a Ta UUHKY — y 1,9 pasa cnocrepirasocs MiiBUIIEHHS BMICTy LIMX €JIEMEHTIB y
OIKOJIMHOMY OOHIXCKI, BiZiIOBinHO y 15,6 pa3sa, 6,6 Ta 1,8 pasa. BcTaHOBJIEHO, 110 B yMOBaX HEKTAPOIIMIKOHOCHUX
yrigs JlicocTeny npaBo6epeKHOro Ha JOCiIKyBaHUX TEPUTOPisiX BIHHMYYMHY HAa BUPOOHULTBO MEPry 3 pinaky
03MMOTO Ta pi3HOTpap’st npumnagae 54,5 %, rpeyky Ta pisHOTpaB’st — 27,2 %, COHSIIIHUKY Ta pi3HOTpaB's - 18,2 %.
OcHOBHEe BUPOOHUIITBO TOMOT€HATy TPYTHEBUX JIMUMHOK (77 %) BiOyBaeThCs y Nepioj] UBITIHHS JIUNX Ta TPEYKU.
BusBineHo, 110 HaliMeHIIe 3a0pyJHEHI BXXKMMU MeTajlaMU Ilepra i romMoreHaT TPyTHEBUX JIMYUHOK Yy Ilepiof
LBITiHHS pillaky 03UMOTO i pi3HOTpaB's. Y Mefi, 61>)KOMHOMY OOHDKKI i nep3i, BUpo6seHNX B nIepiof LBiTIHHS
OCHOBHOT'0O HEKTAapPOIIUJIKOHOCY PillaKy 03MMOT0, HUKYMI BMICT CBMHIIIO BiflTOBIIHO Ha 34,6 %, 26,0 i 24,4 %,
Kanmito — Ha 37,5 %, 43,2 1 46,1 %, uuHKy - Ha 47,6 %, 8,8 11,7 % i mini — Ha 41,3 %, 8,6 1 9,7 % nopiBHAHO 3 epioomM
LBITIHHS IPEYKH, a [IOPIBHSHO 3 NIepioloM LIBiTIHHS COHSIIIHUKY, BiANOBinHO MeHIIe cBUHIO — Ha 15,0 %, 33,31 30,3
%, kagmito — Ha 23,1 %, 50,0 i 48,7 %, nuuHKy - Ha 35,8 %, 29,71 25,6 % Ta Mizi - Ha 28,1 %, 28,8 1 11,1 %. dopmyBaHHS
KOPMOBUX 3aIlaciB Ha 3MMOBHI1 IIEPio, MIJIIXOM ITONOBHEHHS iX 32 PaxXyHOK MiArofiBii 6/1Kijl IyKPOBUM CHPOIIOM Y
nepion NiATPUMYIOUOro MeJ0360py A0 LBITIHHS COHSIIHUKY CIPUSIIO MiABUILEHHIO PO3BUTKY O/I’KOJIMHUX CiMel,

30epeXXeHHIO iX CUJIH.

2. On the basis of literary and experimental research results, the production of beekeeping products was optimized
and improved in the conditions of man-made load on nectar-pollen-bearing lands, which contributed to the
increase in the use of the nectar-pollen-bearing base in the spring period and the reduction of the content of
heavy metals (lead, cadmium) and trace elements (zinc and copper) in honey, bee pollen, pollen and homogenates
of drone larvae. It was found that in the conditions of the nectar-pollen-bearing agricultural lands of the Right-
Bank Forest-Steppe, the light-gray forest soils are characterized by the highest levels of lead and cadmium. Deep
tillage (28-30 cm) compared to surface tillage (10-14 cm) affects the reduction of the content of heavy metals. In
the conditions of the investigated nectar-pollen-bearing lands of Vinnytsia region, it was found that the vegetative
mass of sunflower had a higher content of lead by 42.6 %, cadmium by 2.0 times, zinc by 16.1 %, and copper by 24.0
% compared to winter rape, compared to buckwheat - 2.2 times, 2.3 times, by 27.6 % and 37.8 %, respectively. The
production of commercial honey from rapeseed and forbs made up 18.5 %, buckwheat and forbs - 13.5 %,
sunflower and forbs - 72.3 %. Based on the results of the research, it was established that the intensity of
accumulation of heavy metals and trace elements in honey depended on the botanical origin of the nectarine, the
level of mineral substances and the manmade load on the soil. The honey produced from the nectar of garden
honeybees and winter rape has a lower content of heavy metals. The increase in ash in sunflower honey increased
the content of lead by 14.3 % and cadmium by 23.8 % compared to rapeseed honey. The man-made influence of
military actions increased the content of heavy metals in the soil of agricultural nectarine, which caused the
concentration of lead in copper to increase by 3.6 times, cadmium by 2.6 times, and zinc by 2.0 times. It was found
that the production of bee honey from winter rapeseed and forbs accounted for 54.6 %, buckwheat and forbs -
27.0 %, sunflower and forbs - 18.4 %. Bee honey from winter rape had the lowest content of heavy metals. A higher



content of lead and cadmium was found in the water-insoluble fraction of bee pollen from the pollen of grass
pollinators compared to tree pollinators. As a result of the manmade load of military operations, lead in the soil
increased by 3.74 times, cadmium - by 2.7 times, and zinc - by 1.9 times, there was an increase in the content of
these elements in bee pollen by 15.6 times, 6.6 times and 1.8 times, respectively. It was established that in the
conditions of the nectar-pollen-bearing lands of the Right-Bank Forest-Steppe in the studied territories of
Vinnytsia region, 54.5 % of the production of pollen from winter rapeseed and forage accounts for 27.2 % of
buckwheat and forage, 18.2 % of sunflower and forage. The main production of homogenate of drone larvae (77 %)
occurs during the flowering period of linden and buckwheat. It was found that the pollen and homogenate of
drone larvae are the least contaminated with heavy metals during the flowering period of winter rapeseed and
forage. It was found that in honey, bee honey and pollen produced during the flowering period of the main nectar
pollinator of winter rape, the content of lead is lower by 34.6 %, 26.0 and 24.4 %, cadmium - by 37.5 %, 43.2 and
46.1 %, zinc - by 47.6 %, 8.8 and 1.7 %, copper - by 41.3 %, 8.6 and 9.7 % compared to the flowering period of
buckwheat, and compared to with the flowering period of sunflower lead - by 15.0 %, 33.3 and 30.3%, cadmium -
by 23.1%, 50.0 and 48.7 %, zinc - by 35.8 %, 29, 7 and 25.6 %, copper - by 28.1 %, 28.8 and 11.1 %, respectively.
Formation of fodder reserves for the winter period by replenishing them at the expense of feeding bees with sugar
syrup during the period of supporting honey collection before the flowering of sunflowers contributed to the
increase in the development of bee families and the preservation of their strength.
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