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1. CyTTeBe BUCHaKEHHS I'PYHTIB CiJIbCbKOTOCIIOAAPChKOT0 NPU3HAYEHHS BHACIOK iHTeHCcuiKalii ramysi
POCJIMHHULITBA ITPU3BEJIO 1O 3HIDKEHHS JesSKUX €JIEMEHTIB )XUBJIEHHS POCJIMH 110 60 pasiB, 10 NoTpedyoTh
BiJHOBJIEHHSI 32 PaXyHOK yJ00peHHs [pyHTiB. OCOOJIMBY yBary IpuUBepTAaE MiBUILIEHHS PiBHS YI0OPEHHS [PYHTIB
MiHepaJIbHUMU 0OpUBaMU Ta BUKOPUCTAHHS HOBUX XiMiYHUX 3aC00iB, 30KpeMa JeCUKaHTIB, Ta iHIlIe 32 YMOB
BHPOILYBaHHSI CiJIbCbKOTOCIIOJAPChKUX KYJIbTYP, Y TOMY YUCJIi i COHSIIHUKY, 1O TOMITHO MiABUILY€E TEXHOTE€HHE
HaBaHTAKE€HHS Ha I'PYHTHU CiIbCbKOTOCIIOJAPCHKOrO MPU3HAYEHHS. Y 3B'43KY 3 LIUM BMHUKA€E NOTPe6a y MOCTIHOMY
KOHTPOJIi 32 Mirpani€ro TOKCUKaHTiB, 30Kp€Ma BaKKUX METaJIiB Ta JECUKAHTIB B CUCTEMI IPYHTH — MPOLYKIIis
POCJIMH [171 IPOTHO30BAHOI SIKOCTi BUPO6JIEHOI IPOAyKLii. 3 oflepKaHMX Pe3ysbTaTiB AOCiIPKEHDb BUSIBJIEHO
NIEBHUI BIIB MiHEPAJILHOTO Y,OOPEHHSI I'PYHTIB Ha TI0JIbOBY CXOXiCTb I1OCIBiB COHSIIIHUKY. 30Kpema Ipu

BrciBaHHi 75 000 cx0XUX HACIHMH COHSIIHUKY Ha FeKTap I10JIbOBA CXOXICTh HaCiHHSA cTaHOBUIA 86,7-92,0 %.



HaiiBuily nosiboOBy CXOXiCTb HaCiHHSI Maju BapiaHTU yno6penHst N45P90K45, N45P45K90 ta N45P45K45 +
BaIllHyBaHHS, a HAIMEHINY — 3 KOHTPOJIbHOI'O BapiaHTy 6e3 BHeceHHsI oOpuB. 3MiHa criBBigHomeHHsS NPK no6pus
3a BUPOIIYyBaHHS COHSIIHUKY I1EBHOIO MipOI0 BIUIMHYJIA i Ha loro yposkaiiHicTs. Tak, 3a y00peHHsI IPYHTIB
N45P45K45 Bpo>kaiiHiCTb COHSIIIHUKY B cepeiHboMYy 3a 2022-2024 poku cknana 2,20 T/ra. [linpuinenHs y aBa pasu
amiayuHoi cesniTpu y BapianTi (N90P45K45) cynepdocdary 3 noasiitHoro (N45P90K45), kasito XJ10prcToro
(N45P45K90) Ta y BapianTi (N9OP90K90) crioctepirasocs 36iibl1eHHs BpoxkaitHocTi Ha 20,4%, 6,0%, 10,4% ta 60,4%
BiAnoBiznHO. Y pe3ysbTaTi yaoO6peHHs ciporo JjicoBoro IpyHTy N45P45K45 BasoBe HaIXOIPKEHHS BXXKUX METasliB
(Pb, Cd, Zn, Cu) cknano 20400,9 Mr/ra yHacliloOK NifBUILIEHHS Y 4Ba pa3u HOPMU BHECEHHS aMiayHOI CeJiTpu
(BapianT N90P45K45), cynepdocdary nozsirinoro (BapianT N45P90K45) Ta kasiio xsopucroro (Bapiant N45P45K90)
BUSIBJIEHO MiJIBUILIEHHS HAAXOMKEHHS LIUX PEYOBUH 10 I'PYHTOBOrO cepenosuia Ha 17,5%, 45,2% ta 23,9%
BiAnosinHO. Hamumu gociifkeHHsIMU BCTaHOBJIEHO, 110 BMicT Pb, Cd y BereTatusHiil maci 6yB Bumum 3a IP y 2,65
pasy, 2,1 pasy, ToAi K y HaCiHHI COHSIIIHUKY 6yB HIDKYUM 32 [IP y 5,47 pasuy, 9,0 pasu BianosigHo. Y poayKiii
nepepoOKU KBITKOBOT'O HEKTapy COHSIIIHUKY (OIKOJIMHOTO OOHIKKS) BUSIBJIEHO HIX4Mit BMicT Pb y 1,75 pasy, Cd y
7,85 pasy, Zn y 1,38 pas3u ta Cu y 1,47 pasu NOPiBHSHO 3 AONYCTUMUMU PiBHSIMU. BMICT HiTpaTiB y HaciHHi
COHSIIIHMKY, BUPOIIEHOTO Ha CipUX JIiCOBUX I'PYHTaX, CTAHOBUB 32,2 MI' /K. Y IPOAYKTaX N€PepOOKM HACIHHS
COHSIIHUKY BMICT HiTpaTiB He nepesuinyBaB [P, ogHak 0yB Aello iHIUM i ckiagas: y dyci — 24,5 Mr/Kr, 1o 6yJso Ha
23,9% MeHl1le, HDK BMICT HIiTpaTiB y HAaCiHHI COHSIIHUKY, a y WpoTi - 60,2 Mr /KT, 1m0 6yJio Ha 46,5% 6inbile, HiX y
HaCiHHi COHAMHUKY. Ofiep>kaHi pe3yIbTaTy AOCIiIPKEHb I10KA3aJIH, M0 332 YPO’KaMHOCTi 0OMOJIOYEHOI BEreTaTMBHOI
Macu COHSIIIHUKY 47 11 /Ta (Y NOBITPSHO-CYXill Maci) 3 Ciporo y1icoBoro rpyHTy BUHOCUTBLCS 3 OJIHOTO FeKTapy IO
62040 mr - Pb, 1034 mr - Cd, 65800 mr - Zn Ta 41360 mr - Cu. 3a BposkalHOCTi HaciHHS COHSIMHUKY 21 11 /Ta
CIIOCTEepiraeTbcst BAHECEHHS 3 ciporo jicosoro IpyHTy Pb - 182,7 mr/ra, Cd - 231 mr/ra, Cu - 2625 mMr/ra ta Zn -
12810 mMr/ra. BuHeceHHs BaKKUX ME€TaJliB HEKTApOM COHSIIIHUKY (MeH) 3 I'PyHTY ckiajo no Pb - 2880 mr/ra, Cd -
180 mr/ra, Cu - 7440 mr/ra ta Zn - 36840 Mr/ra. AHasi3yl0uu iHT€HCHUBHICTh BUHECEHHS BaKKUX METaJliB
KBITKOBUM IIMJIKOM 4 COHSIIIHUKY 3 CIpOro JIiCOBOrO I'PYHTY, HEOOXiZHO 3a3HAaYUTH, 1110 3 IJIOMLi OJIHOTO reKTapa 3
iero npoaykujieto Bunanserscst Pb — 2565 mr/ra, Cd - 1215 mr/ra, Cu - 15300 mr/ra ta Zn - 32400 mr/ra. lllogo
BAJIOBOTO BUHECEHHS IPOAYKIi€l0 COHSIIIHUKY (BEreTaTMBHA Maca, HaCiHHS, KBITKOBUI MUJIOK, HEKTAp) 3 ciporo
JIiCOBOTO I'PYHTY BKKUX METAJIB CJIifl 3a3HaYMTH, 1110 JaHUH I0Ka3HUK ckiaB 1o Pb - 11,83 r/ra, Cd - 1,56 r/ra, Zn
-108,2r/rata Cu - 106,3 r/ra.

2. Significant depletion of agricultural soils as a result of the intensification of crop production has led to a 60-fold
decrease in some plant nutrients, which need to be restored through soil fertilisation. Particularly noteworthy is
the increased use of mineral fertilisers and new chemicals, including desiccants, in the cultivation of crops,
including sunflower, which significantly increases the anthropogenic load on agricultural soils.In this regard, there
is a need for constant monitoring of the migration of toxicants, including heavy metals and soils in the soil system
- plant production for the projected quality of produced products. In this regard, there is a need for constant
monitoring of the migration of toxicants, in particular heavy metals and desiccants in the soil-plant system to
ensure the predictable quality of the products produced. The research results revealed a certain influence of soil
fertilisation on the field germination of sunflower crops. In particular, when sowing 75,000 germinating sunflower
seeds per hectare, the field germination rate was 86.7- 92.0%. The highest field germination of seeds was observed
in the fertiliser variants N45P90K45, N45P45K90 and N45P45K45 + liming, and the lowest in the control variant
without fertilisation. Changes in the ratio of NPK fertilisers for sunflower cultivation also affected its yield to some
extent. Thus, when fertilising soils with N45P45K45, the average yield of sunflower in 2022-2024 was 2.20 t/ha. A
twofold increase in 6 ammonium nitrate in the variant (N90P45K45), double superphosphate (N45P90K45),
potassium chloride (N45P45K90) and in the variant (N90P90K90) resulted in an increase in yield by 20.4%, 6.0%,
10.4% and 60.4%, respectively. As a result of fertilisation of grey forest soil N45P45K45, the gross intake of heavy
metals was 20400.9 mg/ha due to a twofold increase in the rate of application of ammonium nitrate (variant
N90P45K45), double superphosphate (variant N45P90K45) and potassium chloride (variant N45P45K90), and an
increase in the intake of these substances into the soil environment by 17.5%, 45.2% and 23.9%, respectively. Our
studies have established that the content of Pb and Cd in the vegetative mass was 2.65 times and 2.1 times higher



than the PL, while in sunflower seeds it was 5.47 times and 9.0 times lower than the PL, respectively. Sunflower
flower nectar (bee pollen) products were found to contain 1.75 times less Pb, 7.85 times less Cd, 1.38 times less Zn
and 1.47 times less Cu than the permissible levels. The nitrate content of sunflower seeds grown on grey forest
soils was 32.2 mg/kg. The nitrate content in sunflower seed processing products did not exceed the MRL, but was
slightly different and amounted to: in meal - 24.5 mg/kg, which was 23.9% less than the nitrate content in
sunflower seeds, and in meal - 60.2 mg/kg, which was 46.5% more than in sunflower seeds. The results of the
research showed that at a yield of threshed sunflower vegetative mass of 47 ¢ /ha (in air-dry weight), 62040 mg of
Pb, 1034 mg of Cd, 65800 mg of Zn and 41360 mg of Cu are removed from grey forest soil per hectare. At a
sunflower seed yield of 21 ¢ /ha, the removal of Pb - 182.7 mg/ha, Cd - 231 mg/ha, Cu - 2625 mg/ha and Zn -
12810 mg/ha. The removal of heavy metals by sunflower nectar (honey) from the soil was 2880 mg/ha, Cd - 180
mg/ha, Cu - 7440 mg/ha and Zn - 36840 mg/ha. When analysing the intensity of heavy metal removal by
sunflower pollen from grey forest soil, it should be noted that Pb is removed from one hectare with 7 this product
- 2565 mg/ha, Cd - 1215 mg/ha, Cu - 15300 mg/ha and Zn - 32400 mg/ha. Regarding the gross removal of heavy
metals by sunflower products (vegetative mass, seeds, pollen, nectar) from grey forest soil, it should be noted that
this indicator was 11.83 g /ha for Pb and 1.56 g/ha for Cd, Zn - 108.2 g /ha and Cu - 106.3 g/ha.
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