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KYXHIOK O.B. Arpo0iosaoriuni yMmoBu (popmMyBaHHS BpPOKAilHOCTi OBOYIB |
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Hucepramiss Ha 3100yTTS HAYKOBOTO CTymeHs JokTopa ¢imocodii 3
crnemianbHOCTi 201 — Arponomist (20 ArpapHi HayKH Ta IPOJAOBOJIBCTBO). Y MaHCHKUN
HalllOHAJIbHUM YHIBEPCUTET CaJIBHUIITBA, ¥ MaHb, 2021 p.

VY nauceprtariiiHiii poOOTI JIOBEIEHO, IO B yMOBax 3a0pyJHEHHS IPYHTY
BOXKUMU METaJaMH MOKJIMBO OTPHUMYBATH €KOJOTIYHO YHCTY OBOYEBY MPOAYKIIIIO
Ta 3a0e3leuyBaTH HACEJIICHHS SAKICHOI TPOAYKINE Yy JOCTaTHIM KUIBKOCTI.
IIpoBenieHO MOCHIIKEHHS 1100 BUBYEHHS TEXHOJOTIYHUX AaCHEKTIB BUPOIIYBaHHS
OBOYIB, 30Kpe€Ma 13 3acTOCyBaHHsM OilompemnapariB, caMe€ 3 ypaxyBaHHSIM
€KOJIOTIYHOTO BIUIMBY SIK Ha POCTOBI MPOIECH, TaK 1 Ha KUIBKICHI Ta SKICHI
noka3Huku. [IpoananizoBaHi 0cOOIMBOCTI Pi3HUX aOCOPOEHTIB Ta Olompenapartis 1 iX
€(pEeKTUBHICTh 3a YMOB 3a0pyJHEHHsS IPYHTY BaXKUMH MeTalaMU. 3I1HCHEHO
MOPIBHSUILHUM aHaJ3 3aCTOCYBaHHS aOCOpPOEHTIB 1 Olompenaparis, IO Jajd0 3MOTY
KOMILJIEKCHO OLIIHUTH BIUIMB €JE€MEHTIB TE€XHOJOT1i BUPOILYBaHHA Ha O1OMETPHUYHI,
(beHOJIOTI4YHI TIOKA3HUKH, YPOXKAWHICTh 1 SKICTh MPOAYKIli IIMUHATY TOPOAHBOTO,
ceJepu YEpeIlIKOBOi, CTOJOBUX KOPEHEIUIOAIB, pO3poOIll Ta BIOCKOHAJIECHHIO
€JIEMEHTIB  TEXHOJOrli iX  BUPOILIyBaHHS Ha  3a0pyIHEHUX  TEPUTOPILX
IIpaBoOepexxnoro  Jlicocremy  Vkpainu. lle  mepenbayae  BUKOpHUCTaHHS
BHUCOKOIIPOJYKTUBHUX COPTIB, 3aCTOCYBaHHsS Ppi3HUX (opm aObCopOEeHTIB Ta
edeKTUBHUX OlompenapariB, MO € aKTyadbHUM JJIsl TIOMIMPEHHS Ta BUPOIIyBaHHS
oBouiB 1 kaproruil y [IpaBo6epexxnomy Jlicocteny Ykpainu.

JloBefeHO. 10 Ha CHhOTrOJIHI PIBEHb 3a0pyAHEHHS PaJlOHYKJIIJaMU TIPYHTIB
Yepkacbkoi 00iacTi HE MEPEBUILYE JOMYCTUMUX HOPM 1 (DAaKTUYHO € MEHIIUM Y
JeKUIbKa pa3iB MOPIBHAHO 3 90-MM pOKaMH MHUHYJOIO CTOJITTSA, & KOHIICHTpALlis
10HI3yIOUUX PATIOHYKIIAIB y TIpyHTax Yepkacbkoi 00jacTi HalOLIBIIOO
croctepiramacs y KamiBcbkomy paifoni, me piBens Llesiro-137("'Cs) mocsras

0,0136 Br/kr, Crponwuiro-90 (*°Sr) — 0,0035 Br/xr.



YpoaoBx nepiony JOCTIIKEHb KIIbKICTh BAXKKHX METAJB Y IPYHTI, 30KpeMa
Iesiro-137 (**'Cs), mocTymoBo 3meHInyeTbesi y UHTHPHHCBKOMY Ta UepKachbKOMY
pationax Ha 0,0012 bx/kr, B YMancbkomy — Ha 00,0021, y KaniBcbkoMy — Ha
0,0023 Br/kr. Bumict Crporriiro-90 (*°Sr) memno Hiwkudwit, e Tex BinOyBaeThCs HOro
3HIDKEHHSI YIOPOJOBXK POKIB JOCHIKEHb y YurupuHcbkoMy Ta YepkacbkoMy
paiionax — na 0,0007 bx/kr, B YMancekomy — Ha 0,0010, y KaniBchkomy — Ha
0,0011 Bx/kr.

BcTanoBieHo, 1110 HAKOMMMYEHHS paIOHYKIIIIIB Y OBOYAX 1 KAPTOILIl 3aJICKHUTh
HE TUTBKH BiJl THITY TPYHTY, a W BiJ] O10JIOTIYHUX OCOOJIMBOCTEH OBOYEBUX POCIHH,
cepen SKHX HaiiGimpme akymymoe -'CS i °Sr kamycra i KapTOILI, MCHIIE
HaKOIUYYIOTh CTOJIOBI KOPEHEII0AU — OypsIK CTOJIOBUI 1 MOPKBA MOCIBHA.

BMmicT HiTpaTiB y OBOYax 1 KapTOIUIl, BHUPOLIEHMX Yy paioHax Yepkacbkoi
obnacti 0yB y mexxax HT/I. HikunM moka3sHUKOM Bipi3HsuIacs IOy pimyacTta i
KapTOIUISl, Y SIKMX KIJIBKICTh HITPATIB 3 pOKaMH MOCTYIIOBO 3HMKYBajacs BiANOBIIHO
70 3HIKEHHS BMICTY Y TIPYHTI paJiOHYKIiIiB. BHCOKI TOKa3HUKUA cepen
JOCIIKYBaHUX KYJIBTYp MaB OypsiK CTOJIOBHM, OJTHAK iX KUTbKICTh 3MEHIITYBaJlacs 3a
POKaMH JOCIIIKEHb.

PesynbraramMu JOCHIAKE€Hb 3 BUBYEHHS OCOOJIMBOCTEH POCTY, PO3BUTKY Ta
(OpMyBaHHSI BHCOKOTO PIBHA MPOAYKTHUBHOCTI IIMHHATY TOPOJHBOrO, CEJIEpH
YEpENIKoBOi, OYpsSKy CTOJIOBOIO, MOPKBH IIOCIBHOI 3ajie’KHO BIJ 3aCTOCYBaHHS
abcopOeHTiB 1 OiompenapariB Ha (oHI 3a0pyAHEHHS YOPHO3EMY OIIi30JIE€HOTO
10HI3YIOUMMHU  PAJIOHYKJIiJaMd  BCTAHOBJIEHO BIUIMB BaXKUX METAIIB Ha
JOCIIIKyBaH1 MOKa3HUKH.

BuponiyBanHs mmuHATY TOpOJHROTO Ha (POHI 3acTOCYBaHHS pi3HUX (Dopm
a0bCcopOeHTy CIpHsUIO 30UTBIIEHHIO KIJIBKOCTI JIMCTKIB 1 32 BHECEHHSI aOCOpPOEHTY y
BUTJISIII TENIO y copTy Maramop copusuio 30UTHIICHHIO KUIBKOCTI JIMCTKIB 0O
22 wit./poci., y copty ManaxiT — 10 23 mT./poci., 1110 MepeBakano KOHTPOJIb Ha 6—
7 1mT./poc.

JloBeneHo, 110 3aCTOCyBaHHS a0COpOEHTIB Y BUPOIIYBaHHI CEJIEPH YePEITKOBOT
3 BUKOPUCTAHHSM pI3HUX (OPM CHpUSE OJIEP)KAHHIO BUCOKOSIKICHUX YEpEIKIB Ta

MIIBUIIIEHHIO BPOXKANHOCTI cenepu. JJoBkuHa Yepenika ceepu 3aJIeKHO BiJl COPTY Ta



dopmu abcopOeHTy 3MmiHIOBamacs y Mexax 27,9-34,8cm 1 Ounpmoro Oyna 3a
3actocyBanHs rpanyn — 30,2-34,4 cm Tta remo — 34,6-34,8 cM, a miomia JUCTKIB Y
copry MoHapx 3a BHeceHHs Tab1eTok — 16,9 Tuc. M%/ra.

3acTOCYBaHHS TeNI0 TMO3UTHBHO BIUIMBAIO HA PIBEHb YPOXKANWHOCTI celepu
YyepelkoBoi. Maca BereTaTMBHOI YACTUHH POCIMHU OyJia OUIBIIOI0 32 BUKOPUCTAHHS
remo y copty Anita — 417,6 T, Monapx — 245,4 r, liamant — 265,7 1. Bumior
YpOXaWHICTIO Bi3HAYUBCS COPT AHiTa 3a 3acTOCyBaHHA remo — 43,5 T/ra, HIKIO0H0 —
— HMiamanT 39,8 1/ra Ta Monapx — 36,8 1/ra. PiIBHSIHHAME perpecii miaTBepKeHO, 1110
13 30UTBIIICHHSIM TOBXKHHH Ta J[laMETPy YepelKa, MacH HaJJ3eMHOT YaCTUHU POCIHHH,
Bi/TOBINHO, 36inbImIyeThCs i Bpoxaiinicts (R? = 0,6768-0,9173). BeranoBieHo, 1m0
ICHY€ CUJIbHUI MO3UTUBHUI KOPEJSIIHHUN 3B'130K MI’)K MacOl0 POCIIMHU 1 KUIBKICTIO
nuctkiB (r = 0,90), macoto pocnuHu 1 AiameTpom posetku (I = 0,79), BpokaiHICTIO 1
Macor0 OJIHi€l pociarHU ab0 Macoro ojHiel pocaunu (I = 0,85).V kinbkicHOMY BHpa3i
3a (hakTopamu 1o BpokaitHocTi HIPgscranoBuB 0,02—0,03, 1m0 Bka3ye Ha JTOCTOBIpHI
3HAYEHHS MIX 1X TOBTOPEHHSIMHU 1 BapiaHTaMH.

3actocyBaHHs OiompemnapaTiB 1 (GopMyBaHHS BHUCOKOMPOAYKTHBHUX IOCIBIB
CTOJIOBUX KOPEHEILIO/NIB Ha OCHOBI 30€pEKEHHS Ta BIATBOPEHHS POJIOYOCTI IPYHTY,
3MEHIIICHHS] TEXHOTCHHOTO HABAHTAKCHHS, TPUHIUIIB OTPUMAaHHS NPOAYKINi 3
BUCOKHUM BMICTOM O10JIOTIYHO aKTUBHUX PEUOBHH IOKAa3aji0 MO3UTUBHUMN BIUIMB Ha
PICT 1 PO3BUTOK, YPOKAMHICTh 1 010XIMIYHI MMOKA3HUKH SKOCTI MPOAYKIIIT OBOYIB 32
BHECEHHS Ol0TpenapariB.

AHani3 OTpUMaHUX JaHUX TOKa3aB, 10 OYypsSK CTOJOBHI 1 MOPKBAIOCIBHA
PO3BUBAJINCS HEOJHAKOBO Ta pearyBajd MO-pi3HOMY y (azax pocTy 1 PO3BUTKY
3aJIe’KHO BiJl BHECeHHMX OiompenapartiB. Da3u pocTy 1 TEXHIYHOT CTUTIIOCTI Y MOPKBH
nociBHOi copTiB Hantchka 1 Bitaminna 6 posnounmHanucs Ha 121-129 po0y i
JIOBIIOI0 Oynv y KOHTpoJi 1 3a BHeceHHsa Comtotuny 1 Xnopenu — 128-129 ni6, a
KOPOTIIOK— 3a BHECEHHs Oiompemnapary XeJImnmpocT OBOYEBHUM, XeJIMpoCT
oBoueBut+d@iroxemnmn, Comorua+ditoxenn — 121-125 mio.

JloBeneHo, 110 POCIUHU OYPSIKY 1 MOPKBH PI3HUJIUCS 32 BUCOTOIO Y TIOPIBHIHHI
n0 KoHTposo. Tak, 3actocyBaHHsS 0akoBOi cyMimll mpenapariB  XelampocT

oBoueBui+®diToXENM A7 MOPKBU MOCIBHOT copTiB Hantcbka 1 BitaminHa 6 cnipusiio



301TIBIIEHHIO BUCOTH pociuH 10 49— 50 cM, 10 iICTOTHO BHIIE KOHTPOJO Ha 16—
17 cm. Hdemo HuXYMMU OyJlIM POCIMHU MOPKBU TMOCIBHOI copTy HaHTchbkaBin
3actocyBanHs Jlunocamy 1 Xiopenu 44—47 cM, 110 iICTOTHO BHIIE KOHTPOJ0 Ha 11—
14 cm. HwmwkunMm pe3ynbTaToM pPI3HWIUCSA POCIMHH, OOpOOJICHI mpenapaToM
Xenmnpoct oBoyeBUd — 42-46 cM, BHIlIE KOHTpOd0 Ha 8—12 cM. 3acTocyBaHHS
cymimi npemnapariB ComoTuH+®ITOXENN MOKpallye CTaH POCIWH 1 IX BHCOTA
30UTBIITYy€EThCS 3 35 M 10 43 M 1 TiepeBaxae KOHTpoiab Ha 10 cwm.

KinbKiCTh JIMCTKIB pi3HUJIACS Y POCIHUH OypSIKY CTOJIOBOTO 1 MOPKBH IMOCIBHOT
y TOpIBHAHHI J10 KOHTpomo. Bin 3acrocyBaHHs cyMimni mpemnapaTiB XeImpocT
oBoueBuid, Xemmpoct oBoueBuiit+®ditoxenn, Comotuat+diToxenn 1 Jlumocam
KUIBKICTh JIMCTKIB Ha pociuHl Oyia HaiiBumor 1 ckiagana 10-11 mr./pocin., mo
BUIIIE KOHTPOJIO Ha 4—5 WT./poci. BUlliuM pe3ynbTaToM TakoX PI3HUIUCS POCIUHU,
00po0IIeH1 nmpenapatoM XennpocT oBoueBuii— 10 mIT./pocil., 1Mo BUIlle KOHTPOJIIO Ha
4 mir./poc.

3aranpHa IUIOMIA JHMCTKIB Yy OYpsSKYy CTOJOBOrO 1 MOPKBH TIOCIBHOI Y
MOPIBHSHHI 110 KOHTPOJt0 Oyina HAWBUINOIO BIJ 3aCTOCYBaHHA OakoBOi Cymirri
6ionpenapatie XeampocT oBouemii+ diroxemm 28,3-28,7 Thc. M/ra, 1O iCTOTHO
BHUIG KOHTpOIO Ha 13,6-14,8 trc. M°/ra. Jlemo HIKYON0 OyiIa IUIoma JHCTKIB Y
pesynbTaTi 3aCTOCYBAHHS iHIIMX Mperapatie Ta cymimeii — 21,8-22,6 Tuc.M/ra.
Bummii nokazuuk YIID pma Oypsiky 1 MOpPKBM OTPUMAHO BiJl 3aCTOCYBaHHS
Olompemaparie  XeJInpocT oBoueBHi, XenmpocT oBoueBuii+ @itoxemn 3,62—
3,69 r/mM*3a 100y. YV KOHTpOIi MOKAa3HHUK CTAHOBHB 2,57 r/M°3a 100y. 3aCTOCYBaHHS
OlompenapariB  XeNImpocT OBOYEBHM, YW cyMminn OlompemnapaTiB  XelmpocT
oBoueBmii+diToxenn Ta ComoTuH+®DITOXENN TMOJIMNIIye PICT POCIWH CTaH
NICTMEHTHOI CHUCTEMHM Ta TO3UTUBHO BIUIMBAE Ha KUIBKICTh XJjopodury ara
b,criocTepiraeThes miABUINEHHS BMicTy KapoTHHOIAiB 10 0,41-0,49 mr/T,

3acTocyBaHHs CyMilIl MpenapariB XeanpocT OBOYEBHU+DITOXENN CHOPUSIIO
30UTBIIIEHHIO MacH KOPEHETUIOAY OypsKy CTOJ0BOTO A0 255-350 T 1 MOPKBU MOCIBHOT
no 63-64 1, mo icrorHo Bumie KoHTpodto Ha 9-10r. [lo3uTMBHUI BIUIUB Ha
ypOXkKalHICTh OYpsKY CTOJOBOIO BUSIBWIM Ipenapard XeINnpocT OBOYEBUM, CyMill

npernapaTiB  XenmnpocT oOBOYEBUI+®DITOXENM, 3acTOCyBaHHS SKUX 3abe3mneuye



ypoxaitnictb43-43,8 T/ra Ta MOpPKBU CTOJOBOi copTiB Hantcbka i1 Biraminna 6—
26,1-28,6 T1/ra. 3acrocyBanHs cymimi OionpenapatiB  ComoruH+®ditoxenmn
MOKpally€e 30BHIIIHIA BUIJISA POCIMHM MOPKBH, CTIAKICTh [0 MIKOJAOYMHHUX
MIKpOOpTaHi3MiB,a TOBapHA YpOKaWHICTh 30UTbIIyeThes M0 26,0 T/ra 1 mepeBaxae
KOHTpOJIb Ha 3,2 T/ra.

[Toka3HUMKHM SIKOCTI MPOAYKIIi BIAMOBIAHO 3pOCTaNM 32 BUKOPHCTAHHSA
XenmnpocT oBoueBuid 1 XenmpocT oBoueBuii+ DiToXeNM 1 3aJ€KHO Bl Mpenapary Ta
COPTY BMICT CyXOi pO3YMHHOT PEUOBHUHHU Y POCITUHAX MOPKBU MOCIBHOT 30LJIbIITYBaBCS
1 mocsiraB 5,8—6,7 %, 1mykpiB — 6,61-6,79 %, Bitaminy C — 5,8-6,7 mr/100 T cupoi
PEYOBHUHM BIAMOBIIHO.

MaTteMaTuyHa 3aJIeKHICTh Ma€ BHCOKMI pIBEHb aJ€KBATHOCTI, OCKUIbKU
koedimienTn perpecii qopiBHIOIOTH 0,354-0,699 1 BKa3yroTh Ha iCHYBaHHS CHJIBHOTO
00€pHEHOTO JIIHIHOTO 3B 53Ky MK BPOXKAHHICTIO MOPKBH 1 MOKa3HUKAMU SIKOCTI.

Po3paxyHOK €KOHOMIYHOi €(EKTMBHOCTI MOKa3aB, IO JOCUTh €(PEKTUBHHUM €
BUPOIIYBaHHS OBOYIB 1 KapTOIUIl 13 3aCTOCYBaHHSIM aOCOpOEHTIB 1 OiomemnapartiB i
BUIILy CyMy YMOBHO YHCTOTO MPUOYTKY OTPUMAHO 3a BHPOIIYBaHHS HHOYI
pimgactoi 1 kamyctu OinorosoBoi — 83881 110689 rpu/ra, a piBeHb PEHTAOEIBHOCTI
ckinagae 162-177 %. KoeditieHT O6iloeHepreTHdHOi eQeKTUBHOCTI OyB BHIIE
OJIMHUIII, IO CBIAYUTH MPO e(PEKTUBHICTH BUPOIIYBAHHS OBOYEBUX POCIUH 3—4.

3actocyBaHHs a0COPOEHTIB Y BIAKPUTOMY I'PYHTI JUJISl LIMHATY Y MOPIBHSHHI 3
KOHTPOJIEM JaJl0 MOXKJIUBICTh OTPUMATH BUIIY CYyMY YMOBHO YHCTOIO MPUOYTKY 3a
BHECEHHSI Tellt0 1 JPIOHUX TrpaHyl, Mo y copTy Maragop BignmoBizamo 51859 1
50467 rpu/ra., y copry Manaxit — 46782 1 37822 rpu/ra. PentabenbHiCTH
3aCTOCYBaHHS HOBHX MpemnapatiB st copTy Matamop nocsrna 75 %, copty Manaxit
—69-75 %, Koe — 3,0-3,2.

3acTocyBaHHS mpernapaTiB XeIrmpocT oBoueBuii + Ditoxenm st OypsKy copTy
JlenikaTecHU# JaJi0 MOYKJIMBICTh OTPUMATH BHIIy CYMY YMOBHO YHCTOTO MPUOYTKY —
93603 rpu/ra, copry YUepBona kyns — 88353 rpu/ra. HaiiBumry peHTtabenbHICTH
OTPMMAHO 3a BHECEHHsI CyMIIIl TpemnapariB XeampocT oBoueBuit + ditoxenm mixg
Oypsik cronioBuid copty Jemikatecuuit 151 %, YepBona kyns — 117 %, mo Buiie

nmokasHuka y konTpou Ha 33 %. K6e — 3,9-4,1.



3actocyBaHHs OiompenapariB XeampocT oBOYeBHi + DiToxenm s MOPKBHU
nociBHOI copTy HaHTChKa 1ano MOKIMBICTE OTPUMATH BUILY CYMY YMOBHO YHCTOTO
npuoyTky — 28103rpu/ra, copry Bitaminna 6 — 29603 rpu/ra. HaiiBuniuii piBeHb
peHTa0eIBHOCTI OTPUMAHO 32 BHECEHHs cyMili OiompenapariB XeampocT OBOYEBHIA
+ @itoxenn y copry Hantceka — 67 %, copty Bitaminna 6 — 71 %, mo Buiie
nmokasHuka y konTpoui Ha 30 %. K6e — mo 3,4-3,7.

Kniouosi cnoea: savicki memanu, padionykniou, Lesiii-137 (*'Cs), Cmponyiii-
90 (*°Sr), osouesi pocuunu, kapmonns, abcopbenm, Gionpenapam, ypodrcaiinicme,

NOKA3HUKU AKOCMI.

ANNOTATION

KUKHNIUK O. V. Agrobiological conditions of vegetable and potato yield
formation in the Right-Bank Forest-Steppe of Ukraine. — Qualifying scientific
work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 201 —
Agronomy (20 Agrarian Sciences and Food). Uman National University of
Horticulture, Uman, 2021.

The dissertation proves that in the conditions of soil contamination with heavy
metals it is possible to obtain ecological vegetable products and to provide the
population with ecologically safe vegetable products of high-quality and in sufficient
guantity. A study was conducted to study the technological aspects of growing
vegetables, in particular with the use of biological products, taking into account the
environmental impact on both growth processes and quantitative and qualitative
indicators. Main features of different absorbents and biological substances were
analyzed and their efficiency under conditions of soil contamination with heavy
metals was also evaluated. A comparative analysis of the use of absorbents and
biological substances was carried out, which allowed to assess the impact of elements
of cultivation technology on biometric and phenological indicators, yield, product
quality and environmental safety of spinach, celery, table roots, development and

improvement of their growing technology them in Right-Bank Forest-Steppe of



Ukraine. This involves the use of high-yield varieties and also the use of various
forms of absorbents and effective biological products, which is relevant for the
distribution and cultivation of vegetables and potatoes in the Right Bank Forest-
Steppe of Ukraine.

The article proves that nowadays the level of radionuclide contamination of
soils of Cherkasy region does not exceed the permissible norms and is actually
several times lower than in the 90s and the concentration of ionizing radionuclides in
the soils of Cherkasy region was the highest in Kaniv district, where the level of
Cesium-137 (137Cs) reached 0.0136 Ki / km® Strontium-90 (90Sr) - 0.0035 Ki / km®.

During the study period, the amount of heavy metals in the soil, Cesium-137
(137Cs) in particular, is gradually decreasing in Chyhyryn and Cherkasy districts by
0.0012 Ki / km?, in Uman - by 0.0021, in Kaniv - by 0.0023 Ki / km? . The content of
Strontium-90 (90Sr) is slightly lower, but it also decreases over the years of research
in Chyhyryn and Cherkasy districts - by 0.0007 Ki / km? in Uman - by 0.0010, in
Kaniv — by 0.0011 Ki / km®.

It was found that the accumulation of radionuclides in vegetables and potatoes
depends not only on soil type, but also on the biological characteristics of vegetable
plants, among which cabbage and potatoes accumulate **’Cs and *°Sr the most, less
accumulate table roots - beets and carrots.

The content of nitrates in vegetables and potatoes grown in the Cherkasy
region was within the NTD. Onions and potatoes had a lower rate, in which the
amount of nitrates gradually decreased over the years in accordance with radionuclide
decrease in the soil. Beets had high rates but their nitrate content decreased over the
years of research.

The results of research on the growth, development and formation of a high
level of productivity of spinach, celery, beets, carrots, depending on the use of
absorbents and biological products on the background of contamination of chernozem
podzolic with ionizing radionuclides show the influence of heavy metals on growth
crop capacity.

Growing spinach on the background of the use of various forms of absorbent

contributed to the increase in the number of leaves and the introduction of gel



absorbent to the form of Matador class increased the number of leaves to
22 pcs./plant., in the Malachite class - up to 23 pcs./plant, which increased control for
6-7 pcs./plant.

The work proved that the use of different forms of absorbents in the cultivation
of celery stalks contributes to the production of high quality stalks and celery harvest
increase. The length of celery scape, depending on absorbent class and shape varied
between 27.9-34.8 cm and was greater with the use of granules — 30.2-34.4 cm and
gel — 34.6-34.8 cm, and the area of the leaves in the Monarch class with tablets
application— 16.9 thousand m®/ha.

The application of the gel had a positive effect on the level of celery yield. The
weight of the vegetative part of the plant was greater with the use of gel in Anita class
— 417.6 g, Monarch — 245.4 g, Diamond — 265.7 g. The highest yield was of Anita
class with the use of gel — 43.5 t/ ha, lower - for Diamond 39.8 t/ha and for Monarch
— 36.8 t/ha. The regression equations confirmed that with the increase of scape length
and diameter, and the mass of the aboveground part of the plant, respectively, the
yield increases (R* = 0.6768-0.9173). It was found that there is a strong positive
correlation between plant weight and number of leaves (r = 0.90), plant weight and
rosette diameter (r = 0.79), yield and weight of one plant or weight of one plant (r =
0.85). The quantitative part of the HIPys yield was 0.02—0.03, which indicates that the
values between their repetitions and variants are reliable.

The use of biologicals and the formation of highly productive crops of table
roots based on preserving and reproducing of soil fertility, reducing of man-made
load, the principles of obtaining products with high content of biologically active
substances showed a positive impact on growth and development, yield and
biochemical quality of vegetable products.

The analysis of the obtained data showed that table beets and table carrots
developed differently and reacted differently in the phases of growth and
development depending on the introduced biological products. Phases of growth and
technical rapeness of harvesting carrots of Nantes and Vitamin 6 varieties began on

121-129 day and were longer in control and with the use of Solyutin and Chlorella -



128-129 days, and shorter - with the use of the biological product Helprost, Helprost
+ Phytohelp, Solyutin + Phytohelp — 121-125 days.

It was proved that beet and carrot plants differed in height compared to those
before the control. Thus, the use of a mixture of Helprost+Phytohelp for carrots
varieties Nantes and Vitamin 6 increased plant height to 49-50 cm, which is
significantly higher than the control by 16-17 cm. Slightly lower were the plants of
table carrots Nantes with the use of Liposam and Chlorella 44-47 cm, which is
significantly higher than the control by 11-14 cm. The lower result differed plants
treated with Helprost — 42—-46 cm, higher than the control by 8-12 cm. The use of a
mixture of drugs Solyutin+Phytohelp improves the condition of plants and their
height increases from 35 cm to 43 cm and increases control by 10 cm.

The number of leaves differed in beet and carrot plants compared to those
before controls. When using a mixture of drugs Helprost, Helprost+Phytohelp,
Solyutin+Phytohelp and Liposam, the number of leaves on the plant was the highest
and was 10-11 pcs./plant, which is higher than the control by 4-5 pcs./plant. The
highest result also differed plants treated with the drug Helprost — 10 pcs./plant.
Which is higher than the control by 4 pcs./plant.

The area of leaves in beets and carrots in comparison with the control was the
highest for the wuse of biological products Helprost+Phytohelp 28.3-
28.7 thousand m*ha, which is significantly higher than the control by 13.6-
14.8 thousand m?/ha. The area of leaves was slightly lower with the use of other
drugs and mixtures 21.8-22.6 thousand m*/ha. The highest of the net photosynthesis
performance for beets and carrots was obtained with the use of biological products
Helprost, Helprost + Phytohelp 3.62—3.69 g/m’ per day. In the control indicator was
2.57 g/m® per day. The use of biologicals Helprost, Helprost+Phytohelp and
Solyutin+Phytohelp improves the growth of plants, the condition of the pigment
system and has a positive effect on the amount of chlorophyll a and b, there is an
increase in carotenoids to 0.41-0.49 mg/g.

The use of Helprost+Phytohelp increased the weight of beet root to 255-350 ¢
and carrots to 63-64 g, which is significantly higher than the control by 9-10 g. yield
43-43.8 t/ha and table carrots of Nantes and Vitamin 6 varieties - 26.1-28.6 t/ha. The



use of biological products Solyutin+Phytohelp improves the condition of carrot plants
and the commaodity yield increases to 26.0 t/ha and exceeds the control by 3.2 t/ha.

Product quality indicators increased respectively with the use of Helprost and
Helprost + Phytohelp and depending on the drug and variety, the content of dry
soluble matter in carrot plants increased and reached 5.8-6.7 %, sugars — 6.61-
6.79 %, vitamin C - 5.8-6.7 mg / 100 g of crude matter, respectively.

The mathematical relationship has a high level of adequacy, as the regression
coefficients are 0.354-0.699 and indicate the existence of a strong inverse linear
connection between carrot yield and quality indicators.

The calculation of economic efficiency showed that the cultivation of
vegetables and potatoes with the use of absorbents and bio-preparations is quite
effective and the highest amount of conditionally net profit was obtained for growing
onions and cabbage — 83881-110689 grn/ha, and the level of profitability is 162-
177 %. The coefficient of bioenergy efficiency was higher than one, which indicates
the efficiency of growing vegetable plants 3-4.

The use of absorbents in the open ground for spinach in comparison with the
control made it possible to obtain a higher amount of conditionally net profit for the
application of gel and small granules, which in the variety Matador corresponded to
51859 and 50467 uah/ha, in the variety Malachite — 46782 and 37822 uah/ha. The
profitability of the use of new drugs for the Matador variety reached 75%, the
Malachite variety — 69-75%, Kbe — 3.0-3.2.

The use of Helprost + Phytohelp preparations for the Delicatessen variety of
beets made it possible to obtain a higher amount of conditionally net profit — 93603
grn/ha, the Red Ball variety — 88353 grn/ha. The highest profitability was obtained by
applying a mixture of drugs Helprost + Phytohelp under table beets of Delicatessen
variety 151 %, Red Ball variety — 117 %, which is 33% higher than in the control,
Kbe 3.9-4.1.

The use of biological products Helprost + Phytohelp for table carrots of the
Nantes variety made it possible to obtain a higher amount of conditionally net profit -
28103 uah/ha, of the Vitamin 6 variety — 29603 uah/ha. The highest level of
profitability was obtained by applying a mixture of biologicals Helprost + Phytohelp



to the variety of Nantes — 67%, Vitamin 6 — 71%, which is higher than in the control
by 30 %, Kbe — up to 3.4-3.7.

Key words: heavy metals, radionuclides, Cesium-137 (**'Cs), Strontium-90
(*°Sr), vegetable plants, potatoes, absorbents, biological products, yield, quality

indicators.
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