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BIIVIMB YAOBPEHHSI HA TITPOJAYKTHUBHICTDH PIITAKY O3UMOI'O
B YMOBAX 3AXIJHOT'O JICOCTEIIY
O. B. Kypau
ITnemumym cinbcokozo eocnodapecmea 3axionoezo llonicca HAAH Yxpainu, eyn. Pienencoka, 5,
M. Pisne C. [llyoxis, Pignencokuil pation, Pisnencvka obnacms, 35325, Ykpaina

3a pesyromamamu npogedenux 00CHiONCENb, AKI MATU HA Memi 002PYHIMYSAmU ONMUMATbHI CUCTHeMU
MIHepanbHo20 YOOOpenHs pinaKy 03uMo20 Py SUPOULYBAHHI HA YOPHO3EMI TMUNOBOMY CAAOO2YMYCOBAHOMY
JIe2KOCY2IUHKO0BOMY 8 YyMosax 3axionozo Jlicocmeny, 6cmano8neHo, wo UCOKI NOKA3HUKU Nepe3uMieni poc-
aun (95,2-95,5 %) ma ix euscusanocmi (97,8-98,1 %) 3a eéecnano-nimuiti nepioo siomivanucs npu 3anpo-
BAOICEHHI PO3PAXYHKOBUX CUCTEM YOOOPEHHS.

3'acosano, wo y pasi mpupazo8ozo no3aKopeHesoco NiONHCUBTIEHHS POCIUH PINaKy 03umozo npe-
napamamu Asaneapo P 6op + Aeaneapo P pinax Ha piznux emanax ix pocmy i po3eumky: y ¢azi 4—6 nucm-
ki y BBCHys (0,5 + 0,1 n/2a), 6 ¢asi posemxu BBCHz, (1,0 + 2,0 1/ea), 6 ¢hazi nowamox Oymouizayii
BBCHs3 (1,0 + 2,0 n/2a) na ¢oni pexomenoosarnoi 003u 006pue NzgPooKigy + Nigg + NyoSas, 3a Hopmamuse-
Hum memooom N3gP110Kig0 + Niog + NgaSag, 10 sunocy NagP11oKieo + Nizg + NaoSag npodyxmusnicme xynomy-
pu niosuwgysanace Ha 0,52; 0,53; 0,89 m/2a 6i0nogioxo.

Haiibinvwa xinokicms cmpyuxie Ha o0wiu pocauni (294,5-315,5 wm.) ma nacinun 6 cmpyuxy (23,8—
24,5 wm.), snauna maca 1000 nacinun (4,24-4,27 2) giomivanucs npu HeceHHi peKkoMeHO08aHOI 003U MiHe-
panvrux 000pus N3oPgoKigo + NaoSss, 30 Hopmamusnum memooom NigP110Kigo + Nigg + NioSss, 6urocom
N3oP132K192 + Nigg + NyoSus 6 noeonauni 3 nosaxopenegum niONCUBNIEHHAM POCIUH CYMIWUIO Npenapamis
Asaneapo P 6op + Asaneapo P pinax — BBCHys (0,5 + 0,1 n/2a), BBCHs, (1,0 + 2,0 a/2a), BBCHss (1,0 +

2,0 n/2a).

Hatisuwuti ypoorcaii nacinmns pinaxy osumoeo (4,05-4,59 m/2a) odepoicanu npu 3anpoaddicenti cuc-
mem yooobpenns: N3oPgoKigo + Niog + NazSas, N3oP110Ki160 + N1z + Na2Sas, N3oP132K192 + Nigg + NapSag 3 mpu-
PA3068UM NO3AKOPEHEBUM NIONCUBTICHHAM POCIUH MiKpodobpusamu Aeaneapd P bop + Asaneapo P pinax.

Kntouoei cnosa: pinax ozumuitl, cucmema y0oopenHs, 003u 006pus, Mikpooobpusa, no3aKopeHese ni-

OHCUBTEHHS.

Pimak o3umuii (Brassica napuc L. ssp. ole-
ifera Metzg) — kynbTypa 3HaYHHMX MOTEHIIIHHUX
MOKJTUBOCTEH. 3a BMICTOM OJlii B HAciHHI BiH
MOCiZIa€e TIepIe MICIe Cepell OMIMHUX KYIbTYp
ponuHu kamyctsHux. Lle moOpwuii momepeaHUK
JUTS. 3€pHOBHUX KYJBTYpP, OCKUIBKH 3HAYHO II0-
TNIIYE CTPYKTYPY IPYHTY.

Pinak — xonomocriiika KynaeTypa, oro 3u-
MOCTIMKICTh 3aJ€KHUTh Bl COPTOBUX OCOOIH-
BocTel. Jly)e BUMOTTIMBUI IO BOJIOTH, 1110 BKpan
BaYKJIMBO BPaxoByBaTu MpH ciBOi. JJoTpumanHs
TEXHOJIOTIT CIBOM Ta 3arajbHUX MpPaBUI BUPO-
IIyBaHHS DIMaKy € OCHOBOIO OJEpXKaHHS BHCO-
KOTO 1 SIKICHOTO ypoxaro HaciHHs [1, 2].

JocaimkeHHsIMU 0araTb0X HayKOBIIIB 3's-
coBaHo, 1o Omu3pko 70 % MaitOyTHHOTO BpO-
KAl pilaKy O3MMOTro 3aJIeXKMUTh BiJ TiJIpoTep-
MIYHHX YMOB Ha 9ac BXOJDKCHHS HOTO B 3UMY.
Came B OCiHHI{ Iepioj y pOCIMH aKTUBHO (op-
MY€ETbCS KOpPEHEeBa CHCTeMa JUIs 3a0e3IeUYCHHS
HAJIHOI CTIMKOCTI 0 PI3KUX TepenaiiB TeM-

Indopmanisa npo aBTopa:

nepaTypu, e HAKOIMYEHHs 3amacy eJIeMEeHTIB
JKUBJICHHSI Ta IyKpiB. BaxmBo, mo y pinaky
KBITKOBI OYTOHM pO3MNOYMHAIOTH 3aKJIaJaTHCS
BOCEHM. Bin KUIIBKOCTI JINCTKIB Ha POCJIHHI B
MaifOyTHbOMY 3aJIeXHUTh KUIbKICTh OIYHMX Ia-
TOHIB — OJMH JINCTOK BiJINOB1/Ia€ OJTHOMY Taro-
Hy. ToMy HanexHe 3a0e3MedeHHs] POCIMH pimna-
KY JIETKOJIOCTYITHUMH CIOJIyKaMU MaKpo- 1 MiK-
pOeJIEMEHTIB B OCIHHIM mepioa Biairpae ocoO-
JUBY pOJIb SIK B MOCHUJIEHH] IHTEHCUBHOCTI pOC-
Ty 1 PO3BUTKY KOPEHEBOT CUCTEMH, MEPe3UMIBIIi
POCIIUH, Tak 1 B 3aKJIaJJaHHI T€HEPaTUBHUX Op-
rauis [3, 4].

BaximBuM eeMeHTOM 1HTEHCHUBHOI TeX-
HOJIOT1] BUPOILYBaHHS pINaKy O3MMOTO € Hay-
KOBO OOIDYHTOBaHa CHCTEMa YyIOOpeHHs, Oc-
KUIBKH BiJl I[LOTO 3aJieXaTh 3UMOCTIHKICTh pOC-
JIUH, CTIHKICTH 10 XBOPOO Ta IIKITHHKIB, 1 B KIH-
1IEBOMY MIJICYMKY — ypoxail HaciHH [5].

Pimak o3umuil nye BUMOIVIMBUHA /10 TO-
KUBHMX PEUYOBMH. BukopucranHs iX posmnouu-
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HAETHCSA 3 MOMEHTY MOsiBUM cxoniB. Hemocrtaua
€JIEMEHTIB JKMBJICHHS B II€H TEpioJ] HETaTUBHO
BIUIMBA€ Ha PICT Ta PO3BUTOK POCIHH 1 BHKIIU-
Ka€ 3HIKEHHS yposkaro HaciHHg [6, 7].

3BaKaroud Ha PICT Ta PO3BUTOK POCIHH
pinaKky, BUKOPUCTAHHS MTOXMBHUX PEYOBUH 301-
JBIIYETHCS, @ B (a3l TOCTUTAHHS 3HUKYETHCH,
Jani 30BCiM IpUIUHSAETHCA. B 11e#t mepioa poc-
JUHU BUKOPUCTOBYIOTH a30T, Gocdop, Kaiid Ta
IHII eNeMEHTH >KUBJICHHS, HarpoMajKeHl B
crebuax, TUCTKaxX 1 KOPEHAX Il YTBOPEHHS Ha-
ciansg [8, 9].

3a pe3ynbTaraMu pi3HUX JOCHTIKEHb 03H-
MUH pinak BUHOCUTH a3oTy, (ocdopy, kaiiro,
MarHito, 6opy 1 cipku B 2 pa3u, a KaJbLiO —
B 5 pasiB Ouiblle, HIX MIICHUI O3UMa. YTIPO-
JIOBX BETETaIlifHOTO Mepioy pinak y pisHi ¢a-
31 PO3BUTKY HEOJIHAKOBO pearye Ha KUIbKICTb
MOKUBHHUX PEYOBUH Y IPYHTI. B ociHHi# nepiox
POCIIMHHU 3aCBOIOIOTH a30Ty Onm3bko 20 % Bifg
piunoi notpedu xainito 20 %, ¢ocdopy i cipku
mo 10 %. MakcuManbpHa KUTBKICTh MOKMBHUX
€JIEMEHTIB BUKOPHUCTOBYETHCS MPOTITOM BECHSI-
HOI Bererarii, AOCAral04d MaKCUMyMY Bij IO-
yarky (a3u TramyXeHHs 10 KIHIM [BIiTiHHS.
BnponoBx 1p0ro mepiogy pOCIMHH 3aCBOIO-
10Th: a30ty — 67 %, dochopy — 70 %, xamiro —
80 %, cipku — 65 %. Haiibinpiie kanio BUTpa-
YaeThCsl HA TOYATKY IBITIHHSA, docdopy, Kab-
1if0, MarHiro — nepex uBiTinasm [10-12].

Mema o0ocnioscenna — OOTPYHTYBaHHS
CHCTEMH MIHEpAJIbHOTO yIOOPEHHs pilaKy o3u-
MOTO TP BUPOIIYBAaHHI HA YOPHO3EMI THIIO-
BOMY CJIa00OT'yMYyCOBaHOMY JIETKOCYTTTHHKOBOMY
B ymoBax 3axizHoro Jlicoctemy sl Makcu-
MaJIbHO MO>XKJIMBOI peaji3allii 610JI0ri4HOro mo-
TEHIIay.

Mamepianu i memoouka 00CHIONHCEHHA.
JlocaiakeHHss npoBoauiancs BrpojoBx 2018—
2020 pp. B IHCTUTYTI CIIBCHKOTO TOCHOAAPCTBA
3axigHoro Ilomiccs Ha YopHO3€Mi TUIOBOMY
c11ab0ryMyCOBaHOMY JIETKOCYTJIMHKOBOMY 3 Hac-
TYIHUMH arpoxiMiuaiumu nokazHukamu 0-30 cm
1apy IpyHTY: BMICT rymycy 3a Tropinum — 1,96 %,
BMICT JIY’)KHOT1poJii30BaHOro a3oTy 3a Kopn-
¢bimpaoM — 79,2 MI/KT TpyHTY, pyxomoro ¢oc-
dopy (P20s) ta xamnito (K20) 3a KipcanoBum —
BinmoBigHo 251 1 109 mr/kr rpynty, pH (conbo-
Be) 6,2, TiApodiTHYHA KUCIOTHICTH 3a Kamre-
HoMm 1,14 mr-exB./100 r rpyHTY.

[TomepeHUK — TIIEHUIIST O3MMa, MTOBTOP-
HICTh TpUpa3zoBa. PO3MIIIEHHs JUISHOK CHCTe-
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matuuHe. [Tnoma 00i1iKoBOI OUISHKH 25 Mz, To-
ciBHOI — 50 M?.

OCHOBOIO JOCHIDKEHb OyJaM CHCTEMH
ynooperHs (daktop A): Nszo + Nigg + NgpSys;
N30P50Koo + Niog + Na2Sag; N3gP70Ki3s + Nigg +
N42Sas; N3oPgoKigo + N1og + Na2Sas; NaoP110Kie0
+ Ni2s + NgoSsg; N3oP130Kigo + Nigg + NgoSgs,
(dakTop B — mo3akopeHeBe IMiKUBICHHS. 0e3
MiJHKUBJICHHST (KOHTPOJB); ABanrapa P 6op —
BBCHjs (0,5 n/ra), BBCH3; (1,0 n/ra), BBCHsg
(1,0 n/ra); Asanrapa P 6op + Asanrapa P pi-
nak — BBCHys (0,5 + 1,0 a/ra), BBCH3, (1,0 +
2,0 n/ra), BBCHs3 (1,0 + 2,0 ni/ra); ABanrapa P
pimak — BBCHj5 (1,0 n/ra), BBCHs, (2,0 n/ra),
BBCHss (2,0 ni/ra). IlipkuBiaeHHS TPOBOIUIIN-
Csi: BOCEHHU B Taki (a3 po3BUTKY. 4—6 JHCTKIB
(BBCHy3s), Becusnoi posetku (BBCHs,), mouaTtok
oyronizarii (BBCHsg).

Asaneapo P 60p — KOHIIEGHTPOBaHE piJIKe
OopHe TOOpHMBO Ha OCHOBI OpraHIYHUX IMOJII00-
paTiB 3 IiF0Y0I0 PeUOBUHOKO: O0op, 150 r/m, a3or,
65 1/1, aMiHOKHMCJIOTH.

Asaneapo P pinax — KOMIUJIEKCHE KOHIICH-
TpOBaHE JIOOPHBO, SIKE MICTUThH 30ajaHCOBaHE
CHIBBIAHOIIEHHS MakKpo-, Me30- Ta MiKpoele-
menTiB (Mo — 0,1 r/m, MgO — 50 r/n, Zn — 7 /1,
Mn — 10 r/a, Fe — 4 1/, B — 6 r/m, SOz — 121
r/n, KoO — 10 /i1, N — 60 r/i1, Cu — 3 r/n, Co —
0,1 r/m).

He3Bakaroun Ha KOTUBaHHS TeMIIEpaTypu
TIOBITPs Ta PIBHS BOJIOT03a0€3MEUCHHS, TOTOH1
ymoBu 2018-2020 pp. Oynu 3a0BUTBHUMHM AJIS
pOCTYy 1 PO3BHUTKY POCIHH piMaKy O3UMOTO Ta
HaOJIMKeH1 10 cepelHb00araTopiuyHuX MOKa3HU-
KiB, TOMY TNOTIpUIEHHsS CTaHy MOCIBIB HE CIIOC-
Tepiraiaocs MPOTATOM BEreTaniiHOro Ta 3UMO-
BOT'O NIEPIOAIB.

Crartuctuyny oOpoOKy OJiep»aHuX pe3yiib-
TaTiB JIOCII/DKEHb MPOBOIWIM METOJOM JIHC-
nepciitHoro ananizy 3a b. O. JlocniexoBum 3 Bu-
KOPUCTaHHSM KOMIT FOTepHUX mporpam Mi-
crosoft Office Excel, Statistica 5.0.

Pe3ynemamu 0ocnidxcenna cBiguaTh npo
Te, 110 U1 YMOB PETiOHY 3alpONIOHOBAHO YAOC-
KOHAJIEHI €JIEMEHTH I1HTEHCHUBHOI TEXHOJIOT11
BUPOIILYBaHHS PINaKy O3MMOTO, sIKi 0a3yroThCs
Ha PI3HUX CHCTEMax YJIOOpEHHs, TO03aKopeHe-
BOMY IMJDKUBJICHHI, 10 YMOKJIUBIIIOE MAaKCH-
MaJbHO HAOIM3UTH YpPOKaWHICTh Ta AKICTh Ha-
CiHHS y BUPOOHHUYHMX YMOBAaX J0 MOTEHI1aIbHUX
MOXKITUBOCTEH KYJIBTYPH.

OCHOBHMMH YMHHHKAMH, Kl BILTUBAIH
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Ha TYCTOTY CTOSIHHS POCIHH OYIH CHUCTEMH
ynoopennsi. Cepen IOCTIDKYBaHHUX BapiaHTIB
HaWKpalMMH BUSBUJINCS PEKOMCHJIOBAaHA CHC-
TEMA yz[06peHH>1 N30PgoKig0 + N1gg + N42Sass, 3a
HopMaTUBHUM MeTOJoM N3oP110Kig0 + Nigs +
N42Ssg 1 BUHOCOM N3oP132K192 + N1gg + NapSsg 3
MMO3aKOPEHEBHUM TTDKUBJICHHSIM POCIIHH Tperna-
patamu ABanrapna P 6op + ABanrapn P pimak —
BBCHjs (0,5 + 0,1 n/ra), BBCH3, (1,0 + 2,0 1/ra),
BBCHs; (1,0 + 2,0 ni/ra) — KiNBKICTH POCIIHH,

K1 Tepe3sumyBanu, cranoBuwia 95,2-955 %, a
iX BIDKMBaAHICTh 3a BereTauiiHuii nepiox 97,8—
98,1%.

['ycToTa Haca/pKeHHS POCIIMH PINaKy MpH
3aMpoBaPKEHHI IIUX CHUCTEM yJOOPEHHS Iicist
BIJTHOBJICHHSI BEreTallii KOJIMBajach y Mexax
38,8-39,2 Tta 37,9-38,7 wr./M* mepes 36upan-
HAM  BpOXalo, IIOJAO CHCTEMH YIOOpEHHS
N3g + Nigg + N4oSsg, i IOKa3HUKH CTaHOBWIN
34,8 Ta 33,7 1T, /M2 BiAMOBIAHO (Tabm. 1).

1. Bnaue cucmemu yooOpeHHs HA 2yCHOMY CHLOAHHS, NEPE3UMIBIIIO | BUIHCUBCAHICIb POCIIUH PINAKY,

(cepeone 3a 2018-2020 pp.)

T'yerora Kinpkictp I'yctoTa
CTOSIHHS Buxu-
Cucrema [To3axopenese . nepe3uMy- | POCIHH Iepen .

) POCIMH micist BaHICTb
yIoOpeHHs il e BaBIINX 30UpaHHIM POCITHH,
(dakTop A) (paxTop B) sererari pocCTuH, Bponcafg, %

. ’ %, T./M

1 30,8 89,2 29,2 94,6

Na3o + Nigg + NgoSas 2 36,0 90,8 34,3 95,5
3 34,8 91,1 33,7 95,9

4 33,7 90,8 32,4 95,3

1 36,0 91,9 34,6 96,2

N3oP5oKgg + Nigg + 2 37,9 93,7 36,7 97,1
+ NyzSsg 3 38,0 94,0 36,9 97,3

4 37,7 83,8 36,4 96,8

1 36,3 92,1 34,9 96,3

N3oP70K135 + Nygg + 2 38,0 94,0 36,9 97,1
+ NyzSsg 3 38,3 94,4 37,3 97,4

4 37,8 93,9 36,6 97,0

1 37,3 92,3 35,9 96,4

N3oPgoKigo + Niog + 2 38,5 94,3 37,4 97,3
+ NyzSyg 3 38,8 95,2 37,9 97,8

4 38,3 94,2 37,2 97,1

1 37,6 92,5 36,2 96,7

N3oP110Ki160 + Nigg + 2 38,8 94,5 37,7 97,4
+ NyzSyg 3 39,0 95,5 38,1 97,9

4 38,6 94,5 37,5 97,3

1 37,8 92,6 36,5 96,7

N3oP13:K192 + Njgg + 2 38,9 94,9 38,0 97,7
+ NgzSss 3 39,2 95,4 38,7 98,1

4 38,8 94,8 37,8 97,7

Tlozaxopenege nioaicugnents mikpoooopusamu y eapianmax 1—4 32i0no 3i cxemor 00caioy.

Tak, OCHOBHHMH €IIEMEHTaMHU CTPYKTYpH
ypOKar pinaKy 03UMOTO € 3arajibHa KiIbKICTh
CTPYUKIB Ta HACIHUH 3 OJIHIET POCIMHHU, CEpPEIHS
KUTBKICTh HACiHUH B CcTpyuKy, Maca 1000 Haci-
HUH 1 Maca HaciHHA 3 OJHIi€l pociauHU. Pe3yb-
TaTH aHaji3y CTPYKTYpH ypOXKalo CBiT4aTh, 10
3a PI3HUX CUCTEM YAOOpeHHs HaillMeHIla Kilb-
KiCTh CTpy4KiB Ha pociuHi (214,5-235,5 mir.) i

9 3epnosi kynomypu. Tom 5. Ne 1. 2021. C. 92-98

HaciHUH B cTpyuky (18,7-20,2 mit.), HaliHIKYA
maca 1000 nacinun (3,96—4,03 1) Biamivamucs
Ha ¢Qoui cucremu ymoOpeHHs N3zp + Nigg +
N42S4g, THMYACOM SIK TIPU 3alPOBAKEHHI CHC-
TeMU yaoOpeHHs 13 dochopHO-KamiitHUMHU 100-
pUBaMU 3HAYCHHs MEpeTiueHUuX MOKa3HUKIB Bi-
InoBiHO 30UThmTyBanmucs Ha 19,6-34,0; 6,4—
21,2; 1,3-6,0 % (Tabmx. 2).
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2. Bnaue cucmem y0oopenns na napamempu NOKA3HUKIE CMPYKHYPU 6DPOXCAIO PINAKY 03UMO20
(cepeone 3a 2018-2020 pp.)

CreTeMa YIOGheHHS [TozakopeHnese Kinpkicts KinpkicTts Maca 1000
( Q)aK%,(I)l A% 1 PKABIICHHS CTPYYKiB HACIHUH HACiHUH,
P (paxTop B) * Ha | pociuHi, IT. | B CTPYUKY, LIT. r

1 2145 18,7 3,96
2 220,0 19,3 3,99
Nao + Niog + NazSag 3 2355 20,2 4,03
4 216,0 18,9 3,99
1 256,5 19,9 4,01

2 261 20,4 4
N30P50Kgg + N1gg + N2Sag 3 226@ 28,8 4’22
4 257,0 20,3 4,06
1 260,0 21,2 4,08
2 269,0 21,6 414
N3oP70K135 + N1gg + Ng2Sag 3 586.5 29 7 423
4 267,0 214 417
1 269,0 21,9 411
2 277,0 22,7 4,20
N30PgoK1g0 + N1gg + NapSag 3 5945 538 424
4 275,0 22,5 4,20
1 276,0 22,3 4,11
2 284,0 23,1 421
N30P110K160 + N12g + N42Sag 3 3155 54.0 4.26
4 281,0 22,9 4,21
1 240,5 23,1 412
2 296,0 23,6 4,22
N3oP13:K1g2 + Nigg + NgoSys 3 302.0 245 407
4 292,0 23,4 4,22

* [ozaxopenese nioicusienHss Mikpoooopusamu y eapianmax 1—4 32i0Ho 3i cxemor 00caioy.

3. Ypoorcaiinicmo HACIHHA PINAKY 03UMO20 3AEHCHO 610 cUCeMU YOoOpenns, mlza
(cepeone 3a 2018-2020 pp.)

Cucrema ynoOpeHHs [To3akopeHese Cepene [Ipupict ypoxaro
(dbakTop A) mijpkuBieHHS (dakTop B) * pen BIJT 1 JDKUBJICHHS

1 3,06 -
2 3,22 0,16
N3o + Niog + Ns2Sag 3 3.29 0,23
4 3,18 0,12

1 3,24 -
2 3,42 0,18
N30PsoKgo + Niog + N42Sag 3 3,62 0,38
4 3,40 0,16

1 3,36 -
2 3,56 0,20
N3oP70K135 + N1og + N42Sag 3 377 0,41
4 3,52 0,16

1 3,53 -
2 3,82 0,29
N3oPgoK1go + Ni1og + Na2Sag 3 4,05 0,52
4 3,79 0,26

1 3,55 -
2 3,88 0,33
N3oP110K160 + Ni26 + Na2Sss 3 4,08 0,53
4 3.83 0,28

1 3,70 -
> 410 0,40
N3oP132K192 + Ni1gg + Nu2Sag 3 4:59 0:89
4 4,04 0,34

HIPgs, T/ra A-0,25 B-0,12 AB -0,37

* [lozakopenege niodicusnents Mikpoooopueamu y eapianmax 1-4 32i0no 3i cxemoio 0ociioy.
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[ToninmeHHs: yMOB MiHEpaJbHOTO KUB-
JICHHS 32 PEKOMCHJIOBAHOI CHCTEMH yJIOOpEHHS
(NgoPgoKlgo + Nigg + N42843) Ta p03anOBaHOi 3a
HopMaTuBHUM MeTOJIOM (N3oP110K160 + Ni2g +
NsSsg) 1 BHHOCOM €JIEMEHTIB JKHUBICHHS
(N30P132K192 + Njgg + N4zs48) IIO3UTUBHO BIIJIU-
HYJIO Ha TOKa3HUKHU CTPYKTYPH BpoxkKaro. Y pasi
3aMpOBaKEHHS JOCTIDKYBAaHUX CHCTEM YI00-
PEHHA 1 IO3aKOPEHEBOTO IiKUBICHHS KiJb-
KICTh CTPYYKiB Ha OJHINH POCIMHI CTaHOBHUJIA
269-315,5 mT., KUIBKICTh HACIHUH B CTPYUKY —
21,9-24.5 mr., maca 1000 Hacinun —4,11-4,27 1,
MOPiBHSIHO 3 cucTteMoro ynooperHst N3g + Niog +
+ N42Sss.

[TonineHHs CTPYKTYpH BPOXKAMHOCTI MPH-
3BOJIMJIO 10 3aKOHOMIPHOTO 301IBIIICHHS HACiH-
HEBOI MPOAYKTUBHOCTI POCIIMH PIllaKy O3MMOTO.
Tak, B cepeqHbOMY 3a POKH JOCIIHKECHb 3a Pi3-
HUX CHCTEM YAOOpEHHsS YpOXKaiHICTh pimaky
03MMOI'0 KOJHBajach B Mexax 3,06-3,29 T/ra
(N3o + Niog + Na2Ssg), 3,24-3,62 (N3oPsoKgp +
Niog + Na2Sss), 3,36-3,77 (N3oP70K13s + Niog +
N42S4g), 3,53-4,05 (N30PooK1g0 + N1og + N42Ssg),
3,55-4,08 (N3oP110K160 + Niog + N42Ssg), 3,70—
4,59 1/ra (N3oP132K102 + N1gg + N42843) (Tabm. 3).

Haii6inbma yposxaitnicte — 4,05; 4,08;
4,59 t1/ra BignoBimHO Oyla TpU BHECEHHI
N30PooK1g0 + N1og + N42Sag, N3oP110K160 + N126 +
N42Sas, N3oP132K192 + Nigg + Ng2Ssg 3 mozaxope-
HEBUM ITi/UKUBIICHHSIM POCIIMH CYMINIIIO TIpe-
napatiB ABanrapj P 6op + Aanrapn P pimak —
BBCHjs (0,5 + 1,0 a/ra), BBCHg, (1,0 + 2,0 /ra),
BBCHs; (1,0 + 2,0 s/ra). Ilpupict ypoxaro
HACIHHS 32 PaXyHOK MO3aKOPEHEBOTO IiIKHB-

Buxopucrana Jjirepatypa

1. Jluxousop B. B., [lerpuuenko B. ®. Pimak. 2-re Buz.,
nor. JIsiB: HB® Ykp. Texnonorii, 2010. 124 c.

2. JluxouBop B. B. MinepanbHi no0puBa Ta ix 3acTocy-
BaHHs. JIbBiB: YKp. TexHosorii, 2008. 312 c.

3. I'yceB M. I, Kokogixin C. B., ITesnex L. SI. Pimak — mepc-
MEeKTHBHA KOPMOBA 1 OJliifHa KyJbTypa Ha MiBAHI YK-
paiau. Binauis: ®OIT Poranmsepka 1. O., 2011. 208 c.

4. Jlama O. M. [HTeHCHBHa TEXHOJOTiS BHPOI[YBAaHHS
03UMOT0 pirmaky B YkpaiHi / MiH. arpap. MOJITHKA
VYxpainu. Kuis: YHiBepcan-/Ipyk, 2006. 100 c.

5. JIazaps T. 1., Jlama O. M., Uexos A. B. IHTeHCHBHA
TEXHOJIOTisl BUPOLIYBaHHS O3MMOTO pimnaky B YKpai-
Hi. Knis: TOB VHisepcan-Zpyk, 2006. 102 c.

6. HaciHHMIITBO 1 HACIHHE3HABCTBO ONIWHUX KYJIBTYD /
M. M. T'aBpwtiok Ta iH. / 3a pen. M. M. INaBpumioka.
KuiB: Arpap. Hayka, 2002. 220 c.

7. TaBputok M. M., Canarenko B. H., UexoB A. B. Omiii-
Hi KynsTypu B Ykpaini. Kuis: OcHoBa, 2007. 414 c.

8. OnTuMizallisi €l1eMeHTIB TeXHOJIOT1i BUPOIILYBaHHSI

96 3epnosi kynomypu. Tom 5. Ne 1. 2021. C. 92-98

JCHHS MIKpOAOOpUBAaMH TMIpH 3alPOBAKEHHI
BKa3aHUX CHCTEM yJn00peHHs cTtaHoBuB 4,7; 4,9;
41 %, momo BapiaHTiB 0e3 MiHKUBJICHHI —
3,53; 3,55; 3,70 1/ra BiAnOBiAHO.

Bucnoeku. 3a pe3ynbraraMu MpoBEICHUX
JOCITIJDKEHb, SKI Malld Ha METi OOrpyHTyBaTH
ONTHUMAJBHI CUCTEeMH YIOOPEHHS pilaKy O3u-
MOr0 IMpH BUPOIIYBaHHI B yMOBax 3axiTHOTO
Jlicocreny, 3'dCOBaHO, MO BHUCOKI MOKa3HUKHU
nepe3uMiBii pociuH — 95,2-95,5 % Ta ix Bu-
)kuBaHocti — 97,8-98,1 % 3a BeCHAHO-IIITHIN
nepioJl BiAMIYAIUCS TPHU 3allPOBAKEHHI  PO3-
PaxyHKOBUX CHCTEM yIOOPCHHS.

Haiibinpia KiTbKICTh CTPYYKIB Ha OJHIN
pociuHi (294,5-315,5 mT.) 1 HACIHUH B CTPYYKY
(23,8-24,5 mt.), 3Hauna maca 1000 HaciHHH
(4,24-4,27 r) Bimmivanucsi y pa3i BHECCHHS pe-
KOMEH/IOBaHOI ~JI03M MIHEpaJbHUX J0OpHB
N3oPgoK1g0 + Ng2Sss, 32 HOpMaTUBHUM METOIOM
N3oP110Kiso + Nize +  NaoSas, BUHOCOM
N3oP132K192 + Nigg + N4pSsg B moemuanui 3 mo-
3aKOPEHEBUM IT1DKUBJICHHSIM POCIUH CYMIIIIIIFO
npenapatiB ABanrapa P 6op + ABanrapa P pi-
nak — BBCHy5 (0,5 + 0,1 n/ra), BBCH3;, (1,0 +
2,0 n/ra), BBCHs3 (1,0 + 2,0 a/ra).

3anpoBa/KEHHSI TAKUX CUCTEM YIO0OpEH-
Ho, K N3oPgoK1go + N1og + Na2Sss, N3oP110Kieo
+ Ni2s + Na2Ssg, N3oP132Ki92 + Nigg + Nia2Ssg 3
M103aKOPEHEBHUM IiPKUBIICHHSM POCIIUH CYMIIII-
110 npenapatiB Apanrapa P 6op + ABaunrapj P
pinak y ¢azax 4—6 JIHCTKIB, BECHSHOI PO3ETKU
Ta MOYaTOK OyTOHI3allii, 3yMOBWJIO MiIBUIIICHHS
BpPO’KalfHOCTI HACIHHS pINIaKy O3UMOTO 32 POKH
npociimkens 10 4,05; 4,08; 4,59 1/ra.
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YK 631.5:633.853.494

Kypau A. B. Bhiuanue yooopenus Ha npOOYKMUGHOCMb DANCA 03UMO20 8 YC106UAX 3anaoHoll
Jlecocmenu.

3epnosvie kyromypol. 2021. T. 5. Ne 1. C. 92-98.

Hnucmumym cenvcxoeo xoszaiicmsa 3anaonozo Ilonecvs HAAH, yn. Posenckas, 3, c. [Llybkos, Pogenckozo pationa,
Posenckoii 061., 35325, Vkpauna

1o peszynomamam uccrnedosanuii, yeib KOMOPbIX — 0OOCHOBAMb ONMUMAIbHbIE CUCHEMbL MUHEPALb-
HO20 YO0OpeHUsi panca 03umo2o npu GbIPAUBAHUL HA YEPHO3EeMe MUNUYHOM CIAOOSYMYCHOM 1e2KOCY2IUH-
KOBOM 8 YCno8usix 3anadnotl Jlecocmenu, yCmanogneno, 4mo blcoKue NOKA3amen nepesumMosKu pacmeHul
(95,2-95,5 %) u ux svricusaemocmu (97,8-98,1 %) na npomsicenuu eecenne-remme2o nepuooa ommeda-
JUCH HA (pOoHe pacuemHoll cucmemul YOOOPEHUil.

Onpeoeneno, umo 6 ciyuae mpexKpamuou 6HeKOPHesol NOOKOPMKY PACMEHUL panca 03UmMo2o npe-
napamamu Asaneapo P 6op + Asaneapo P panc na pasnvix smanax pocma u paszeumus. 6 paze 4—6 nu-
cmves BBCHi5 (0,5 + 0,1 n/ea), 6 ¢asze pozemxu BBCHs, (1,0 +2,0 n/ea), 6 ¢asze nauwano dymonuzayuu
BBCHss (1,0 + 2,0 n/2a) na ¢one pexomernoosannoii 003vt NagPgoKigg + Nigg + NypSss, 10 nopmamusenomy
memo0dy NzgP110Ki60 + Niog + NupSas, 10 6binocy NagP11oKigo + Nigg + NaoSug ypoorcaiinocms xynomypul no-
sviwanace Ha 0,52; 0,53; 0,89 m/za coomeemcmeenno.

Haubonvuee xonuwecmeo cmpyuxos na ooHom pacmenuu (294,5-315,5 wm.), cemsan 6 cmpyuke
(23,8-24,5 wm.) u svicokas macca 1000 cemsan (4,24—4,27 2) ommeuanuce npu 6HeceHuu peKomeno008aHHOU
00361 munepanbHuix y0oopenuti Nag+ Nigg + NyaSsg, no nHopmamusnomy memoody NizoPi1oKigo + Nigg + Ng2Sas,
no evinocy N3oPi3:Kigy + Nigg + NgpSsg cosmecmuo ¢ énexoprnesoii noOkopmKol pacmeHuil cmecvio npend-
pamos Asanzapo P 6op + Asanzapo P panc — BBCHys (0,5 + 0,1 n/2a), BBCHz, (1,0 +2,0 n/2a), BBCHss
(1,0 + 2,0 n/2a).

Cambiii gvicoxuil ypooicail cemsan panca o3umoeo (4,05-4,59 m/ea) obecneuunu credyrowue cucmemsl
yooopenuii: N3oPgoKigo + Niog+ NaoSag; NaoP110Ki60 + Niog + NuoSag, NaoP132Kigr + Nigg + NuoSag 6 couema-
HUU C MPEXKPAMHOU BHEKOPHEBOU NOOKOPMKOU PACEHULL MUKPOYOOODEHUSAMU.

Knwouesnvie cnosa: panc ozumbviil, cucmema yooopenus, 003vl YOOOpeHuti, MUKpoyOoOpeHus, 6HeKOp-
HeBasl NOOKOPMKA.
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Kurach A. V. The influence of fertilization on the productivity of winter rape in the Western Forest-
Steppe.

Grain Crops. 2021. 5 (1). 92-98

Institute of Agriculture of Western Polissia NAAS, 5 Rivnenska St., Shubkiv village,

Rivne district, Rivne region, 35325, Ukraine

The optimal systems of mineral fertilizers for winter rape cultivation on typical low-humus loamy
chernozem in the conditions of the Western Forest-Steppe were substantiated by the research results. It was
found that the best degree of overwintering (95.2-95.5 %) and plant survivability (97.8-98.1 %) during the
spring-summer period was observed under the calculated fertilization systems.

It is established that in the case of three foliar fertilization of winter rape with Avangard R boron +
Avangard R rape at different stages of growth and development: in the 4-6 leaf stage BBCH;5 (0.5 + 0.1
I/ha), in the rosette stage BBCHs, (1.0 + 2.0 I/ha), in the phase of the beginning of budding BBCHs; (1.0 +
2.0 I/ha) on the background of the recommended dose NzPgoKigo + Nigg + Ng2Ssg, by the normative method
N3gP110K16o + Nigg + NgoSag, on removal NzgP110K1g0 + Niog + Nao Sug the yleld increased by 0.52 t/ha,
0.53 t/ha, 0.89 t/ha, respectively.

The highest number of pods per plant (294.5-315.5 pcs), the number of seeds in a pod (23.8—
24.5 pcs), and the 1000 seed weight (4.24-4.27 g) were determined at the recommended dose N3oPgoKigo +
N42848, by the normative method N30P110K150 + nge + N4zs4g, by removal N30P132K192 + ngg + N4ZS48 in
combination with foliar fertilization Avangard R boron + Avangard R rape — at BBCH;s (0.5 + 0.1 I/ha),
BBCHjs; (1.0 + 2.0 I/ha), BBCHs;3 (1.0 + 2.0 I/ha).

The highest yield of winter rape (4.05—4.59 t/ha) was provided by fertilizer systems of N3gPgoKigo +
N1ogg + Na2Sas, N3oP110Kieo + Nizg + NaoSas, N3oP13:Kigo + Nigg + NapSag With three-time foliar fertilization of
Avangard R boron + Avangard R rape.

Key words: winter rape, fertilization system, doses of fertilizers, micronutrient fertilizers, foliar
dressing.
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