YIK 631.445.4:631.582 /.8

Arpobionoris, 2020, Ne 2

BruiuB cucrem yno0peHHsI Ha 3MiHY AarpOXiMiYHHMX BJIACTHBOCTEM
YOpPHO3eMY THIIOBOTIO 32 BUKOPUCTAHHS MOOIYHOI MPOXYKIIil
NMPOCANMHUX KYJbTYP CiBO3MiHM YNIPOJAOB:K POTaNil

SIK OPraHivYHOIO0 100pUBa

Hpumax L.J1. D , BoiitoBuk M.B., [lanuenko O.b., [Ipucsaxuox H.M.,

O6paxiii C.B.?, ITanuenxo LA., ®izinosa JL.M. D

binoyepxiscokuil hayionanbHull azpapruil yHigepcumem

OPENg~< ACCESS

IIpumak I1.JI., BoiitoBux M.B., Ilanuen-
ko O.B., IIpucsoxarok H.M., O6paxiii C.B.,
TTanuenko I.A., @iminosa JI.M. Brums cu-
cTeM YHIOOpeHHS Ha 3MiHy arpoXiMidHHX
BIIACTHBOCTEIl YOpHO3EeMy TUIIOBOTO 32 BH-
KOPHCTaHHS MOOIYHOT IPOAYKIil IPOCATHUX
KyJIBTYp CIBO3MIHH YIIPOJOBXK POTAIii SIK Op-
raHigHOTO 100pHBa. 30IpHUK HAyKOBHUX Ipa-
b «Arpobionorisy, 2020. Ne 2. C. 147-159.

Prymak ID., Vojtovyk M.V., Panchen-
ko O.B., Prysjazhnjuk N.M., Obra-
zhij S.V., Panchenko LA., Filipova L.M.
Vplyv system udobrennja na zminu
agrohimichnyh vlastyvostej chornozemu
typovogo za vykorystannja pobichnoi'
produkcii' prosapnyh kul'tur sivozminy
uprodovzhrotacii' jak organichnogo dobryva.
Zbiryk naukovyh prac' «Agrobiologija»,
2020. no. 2, pp. 147-159.

Pyxonuc orpumano: 23.10.2020 p.
Mpuitasro: 06.11.2020 p.
3arBeprKeHo 10 ApyKy: 24.11.2020 p.

doi: 10.33245/2310-9270-2020-161-2-147-159

3arajioM y ciBO3MiHi 32 HYJIbOBOTO, IEPIIIOTO i APYrOro PiBHIB YIOOpEHHS
cepeaHbopiYHnil yOyTOK r'yMycy CTaHOBHB BimmoBimHo 1,96; 1,14 1 0,24 1/ra,
a 3a TPETHOTO PIiBHS BiMIUEHO 3pOCTAaHHS IBOro NokasHuka Ha 0,44 1/ra. 3a
HalBUIIOi HOpMHU TOOPHB 3amacy a30Ty 3arajbHOIO 3arajioM y CiBO3MiHi 3poc-
mm Ha 0,89 1/ra. llopiune 3actocysanns 12 T ruoro + Ny P K na rekrap pimri
3abe3neunsio 6e3nedinnTHril 6agaHCc TyMycy B CIBO3MIHI, He3HAYHE 3HIDKCHHS
B OpPHOMY IIapi 3a II’ITh POKIB aMOHIHHOTO a30Ty B IpyHTIi (Ha 2,3 %), mo

He nepesuiio HIP, . 3a HaliBHUIIOT HOpMH JOOPUB BMICT a30Ty aMOHIHHOTO

0,05°
B YOPHO3EMi THIIOBOMY 3a II’ITh POKIB IiJBHIIMBCS 3arajioM y CiBO3MiHI Ha

2,0 Mr/kr.
Hopwma mobpus 12 1/ra tHoto + N, P, K., 3abe3mednna crabinizanito Bmic-
Ty B TPYHTIi a30Ty MiHepaJbHOTO, a 16 T/ra rHoro + N, P K — ioro icToTHe

3pOCTaHHSI 3arajioM y CiBO3MiHi.

30inbmenHHs BMicTy JocTynHoro ¢ocdopy i 0OMIHHOTO Kajliio B TPyHTI
3a BHeceHHs 12 1/ra rHoro + N P K. BHABAIOCS HE iCTOTHHM i CTAHOBHUIIO
1,0 mr/kr. HaiiBuma HopMa TOOpUB iCTOTHO ITiIBHIIIIA BMICT X TOKHUBHHUX
PEYOBHH B OPHOMY IIapi YOPHO3EMY THUIIOBOTO.

Bemnuraa 0OMiHHOT KHCIIOTHOCTI 32 ITSITh POKIB 32 HYJIOBOTO, IEPIIO-
TO, IPYTOro i TPEThOTO PIBHIB yJOOpEHHS 3MeHImiacs BigmosigHo Ha 0,11;

0,10; 0,16 i 0,22 3aranom y ciBo3mini 3a HIP 0,12. TigponiTryHa Kuc-

0,05
JIOTHICTB TPYHTY 3a POTAIil0 CiBO3MIHM 3a HYJIHOBOTO 1 MEPIIOTO PIiBHIB HO-
6puB migsummiacs Ha 0,15, a 3a gpyroro i Tpersoro — BigmosigHo Ha 0,20 i
0,28 mr— exs/100r.

Ha yno6pennx i Hey1oOpeHHX JUISHKAX CTYMiHb HACHYSHHS IPYHTY OCHO-
BaMH 3a POTaliiHUMA Mepio]] 3MEHIINBCS, O{HAK ICTOTHO JIUIIIE 32 BHECEHHS HA
rekrap pimni 16 T raoro + N, P K .

BMmicT OOMIHHUX KaTiOHIB KaJBIIiI0O B TPYHTI ICTOTHO 3HHM3HBCS JIMIIE 32
IIOPIYHOTO 3aCTOCYBAaHHS BIIPOAOBXK POTAIil HAWBUIIOT HOpMU J10OpUB. IcTOT-
HUX BIAXWICHb BMICTY B TPYHTi OOMIHHHMX KaTiOHIB MarHito He BHSBIICHO.

[IpomyKTHBHICTH CiBO3MIHM Ha HEYIOOPEHUX IINITHKAX, yI0OpeHux 8 T/ra
ruoro + N, P K., 12 T ruoro + NP K., i 16 T rHoOO + N, ,P 1 0Kse

na siamoBigHo 2,35; 3,61; 4,77 1 5,77 1/ra cyxoi pedoBunw, 3,21; 5,04; 6,64 i

CTaHOBHU-

8,00 T/ra KOpMOBUX omuHMIE, 0,296; 0,422; 0,560 i 0,691 T/ra NIEepeTpaBHOTO
05 BiAIOBiHO 0,38; 0,51 1 0,043 T/ra.
Kirouosi cioBa: no6pusa, ciBo3MiHa, TPYHT, KyJIbTypa, arpOXiMidHi BJIa-

nporeiny 3a HIP,

CTHBOCTI, poTaniifHuii Nepiof, yposkaiftHiCTh, IPOXYKTUBHICTb.
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ITocTanoBka mpodjemu. Hapasi VYkpaina,
3aiimatoun nmiie 4 % CBITOBOI IUTOIII CyXOIOTY
1 maroun y BiacHOCTi 13—14 % eBpomneichkux i
6—8 % cBITOBHX 3amaciB YOPHO3EMiB, 3ajHIIa-
€ThCS HANOIMHINIO KpaiHOI HAa KOHTHHEHTI,
3HAXOIIIUCH ¥ CTaHI 3aTSHKHOT EKOHOMITHOI 1 €KO-
JIOTIYHOT KPU3HU Ta MPOJOBOIRIOI HeOe3meKH. | e
TIOTIPH Te, IO I[ap TPYHTIB (SK HA3WBaB YOPHO3EM
OCHOBOTIOJIO)KHUK TE€HETUYHOTO TPYHTO3HABCTBA
B. B. JloxyuaeB) ctaHoBuTh 73 % momi opHHX
3eMens 1 Maibxke 65 % TepuTopii nepxasu [1].

HayxkoBii BBaKarOTh BMICT 1 SIKICHUHA CKJIaJ
TyMyCy I1HTErpaJbHUM ITIOKa3HUKOM POIOYOCTI
TPYHTIB. 3Ba)Karo4uu Ha Iie, ceper 13 BHIIB TpyH-
TOBUX JIETpajiallii «IMaJbMy TEpPIIOCTi» arpapii
BimaroTh neryMidikariii, BHACIIIOK SKOT YOPHO-
3eMHI TPYHTH KpaiHH MIOPIYHO BTPAYAIOTH MTOHA
1 T/ra rymycy [2].

3a 133 poku (1882—2015 pp.) BMiCcT rymycy B
rpyHTax Ykpainu 3menmmuBcs Ha 1,01 % (24,2 %
BHXIJTHOTO piBHS), y ToMy 4ucii B JlicocTeny Ha
1,3 % (28,8 %) [2]. Ympomosx 2006—2010 pokis
0ajaHC TPYHTOBOTO TYMYCy TOCTpome(ilmuTHUN
(0,40-0,53 1/ra), a B 2011-2015 pokax — aedi-
uutHui (0,13 1/ra). B ocTanHi poku aediuT ry-
MyCy JICIIO 3MEHIIMBCS 3aBISIKH BUKOPUCTAHHIO
MOOIYHOT TPOAYKITi POCIMHHMIITBA K OpTraHid-
HOTO H0OpUBa [3].

HaifBaxmuBIimuM  pecypcoM  BiATBOpPEHHS
TPYHTOBOTO TyMycy Ta 3a0e3rneueHHs Horo Oe3jie-
(IIUMTHOTO YU IOAATHOrO OajaHCy 3alIUIIAEThCS
paiioHagbHe BUKOPUCTAHHS HETOBAPHOI YACTHHU
BPOXKAI0, POCIMHHUX PEHITOK, OPraHiYHUX, 30-
KpeMa 1 3eJIeHUX, TOOpHB.

Yrpomosx 2011-2015 pp. Ha KOXXHUI TEKTap
OpHHX 3eMellb JIep)KaBU BHECEHO JIMIIE MTiBTOHHH
THOIO, 10 MEHIIIe PEKOMEHJIOBAaHUX HOPM HOTo
BHeceHHs B 16-28 pasi. JlopedHo 3a3HAYUTH, 110
B 1985 p. 1ieit moka3Huk ctaHoBuB 9,4 1/ra [2].

Jlominyroue 3HaYEHHS TyMyCy B TPYHTOBIiit
POIIOYOCTI JOBOAUTS Te, 110 50—60 % a3ory, sikuit
BIIUYXKYETBCSA 3 YPOKAEM OCHOBHOI 1 MOOIYHOI
MPOIYKITii, TPyHTOBOTO TTOXOKEHHSI, TOOTO a30T
rymycy. OTke, 3a BUPOUTyBaHHS BCIiX KYJIBTYp, 32
BHHITKOM 0araTopidHHUX TpaB, CIIOCTEPIraroTh-
C1 HEMHHYYI BTPaTH TYMYCY, SIKi CTAaHOBJIATH 3
opHoro 1apy 0,5-0,6 1/ra i spuMHU 36pHOBUMH,
0,7 — mmenuneo o3uMoro, 1,0 — TopoxoM Ta Ky-
Kypya3oro, 1,5 1/ra — Oypsikamu IyKpOBHMH [4].
3a ypokaliHOCTI CiHa OaraTopiuHHX TpaB 4—5 T/ra
B I'PYHTI1 yTBOpIO€eThCs mpubauszno 800-900 kr/ra
TyMycy, a i3 1 T COJIOMH 1 THOIO BiIIOBITHO IO
170-180 1 50-60 xr [5].

Yrpomosx 2011-2015 pokiB ykpaiHCBKi XITi-
0opoOM IMOPIYHO BHOCWIM Ha KOXKHHUA TEKTap
piwi nuire 76 xr/ra giro4oi pedoBunu NPK, 1o
CIpUYHHIIIO AeinuTHUN Oananc (47,5 kr/ra) mo-
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KUBHUX PEUOBHH, Y ToMy uucii 20 Kr/ra a3ory,
12,3 — pocdopy i 15,2 kr/ra kamiro [2].

Bceranorneno, mo Oe3medimuTHU  OanaHc
(dochopy B TPYHTI CHOCTEPIracTbes 3a BHECEHHS
{oro 3 TOOpUBAMH Y KUTHKOCTI (3aJIEXKHO BiJ BMiC-
Ty B IpyHTi pocopy), mo cranoButs 100-150 %,
a xamito — 90-100 % Big BUHOCY BpoXKasmMu. Y
ciBo3MmiHax 0e3 0000BHX KYJIBTYPHHUX POCIWH IIeH
MOKa3HUK 3a a30TOM Ma€ CTAaHOBUTH HE MEHIN SIK
80-90 % (pemra BHTpaT IBOTO EIEMEHTA >KUB-
JICHHSI TIOTIOBHIOETHCS 3aBISIKM HECUMOIOTHYHIN
asordikcaii) [6]. Po3paxyHOK HOpPM BHECEHHS
MiHEepaJIbHUX JO0OPUB HEOOXIJIHO MPOBOTUTH IIO-
HaliMeHIe s 3a0e3TeUeHHS BPiBHOBAKEHOTO
0anmaHCy IO)KMBHHUX PEUYOBHH Y CiBO3MIiHAX, 32 KO-
T0 00CSTH 3aCTOCYBaHHS MiHEPATbHHUX TYKiB KOM-
MEHCYIOTh BUHOC €JIEMEHTIB 30JIbHOTO 1 a30THOTO
JKUBIICHHS POCIIMH YPOXKAEM KyJIBTYp 3 TPYHTY [3].

BiTun3HsaHI HayKOBIIi BKa3yIOTh Ha ITI00QIEHUHT
XapakTep Nnepepo3noAiTy MOKUBHIX PEYOBHH, PO
10 cBig4arh AeQIMUTHUI O0agaHC TX y PUILHHUIITBI
Ta BUBE3CHHS 32 MEXI JACpKaBH y CKIAi eKCITop-
TOBAHOI CIJIBCHKOTOCIIONAPCHKOI (TIepemayciM 3eM-
JIepoOChKOT) MpoxyKIli. 3HaYHa yacTka ix 0e3mo-
BOPOTHO BHOYBAa€ 3 MaJIOTO KOJOOOITY MOKUBHUX
PEUOBHMH B arpoekocucreMax jaepkasu [3]. Bueri
BKOTpE TIEPEKOHYIOTH arpapiiB y HE0OXiITHOCTI
MIPOEKTYBAHH 1 TOTPUMaHHS HAyKOBO OOTPpyHTOBA-
HUX CIBO3MIH 1 CHCTEM yIOOpEHHs B HHX, PaIlio-
HAJIBHOTO BHKOPHCTaHHA HETOBAapHOI YaCTHHHU
YpO’Karo 3 METOIO TOTIOBHEHHSI IPYHTY OPTaHigHOIO
pedoBHHOI0. HayKoBITi 3acTepiraroTh mo0 HelpH-
ITyCTUMOCTI He30aJaHCOBaHMX HOPM BHECEHHS Op-
TaHIYHUX 1 MIHEPAIBHUX JOOPHUB, TICPEKPUBAHHS
OJTHOTO TIO)KMBHOTO €JIEMEHTA 1HIINM.

CucremMaTnvHe 3aCTOCYBaHHS (i310JI0TITHO Ta
XIMIYHO KHICIIUX MiHEpallbHUX TOOpPWB, HU3BKUX
HOPM BHECEHHS OpPraHiYHHUX JTOOPHB, IrHOpPYBaH-
HSl 3aKOHY MOBEPHEHHSI MOXKUBHUX PEYOBUH (Ha-
camIiepenl KajlbIlifo 1 Mardiro) B TPYHT, HEXTYBaH-
HS 1HIIAMH CKJIQJ0OBHUMH BTPAT 3 TPYHTY KaJIbIlit0
1 MarHito (BUMHUBaHHS, T1IPOITI3 aFOMIiHIIO, MiHE-
pamizaiis 6araTux Ha BYyIJIEBOAHM 1 O1THUX Ha a30-
TOBMICHI CITOTyKHA CBDKHUX POCIHHHHX PEIITOK,
KHUCJIOTHI JOITi) — II¢ OCHOBHI NMPHUYMHH JCKATh-
IMHAII OpHUX 3eMeNb YKpainu. Iliroma xkuciamx
TPYHTIB B YKpaiHi CiITHyJa 4 MJTH Ta, TIOJIOBHHA 3
SIKUX 3HaxonuThes B Jlicocrerry.

Crmig 3a3Ha4MTH, MO KHUCIIOTHA Jerpaziaris
CLIIBCHKOTOCTIOAAPCHKUX 3€Meb — OfHA 3 Hahak-
TYaJbHIIIUX 1 HAUTOCTPIMIUX MPOOJIEM HE JIMIIS
BITYM3HSHOTO, a i CBITOBOTO 3eMJIepoOCTBa. Sk
CTBEP/UKYIOTh HAyKOBITI YKpaiHHW, KHCIi TPYHTH
MTOTPeOYIOTH BaITHYBAHHS 3aJICKHO BiJl iX TCHE3UCY
Ta apeary IOIIUPEHHS Yepe3 KoxkHi 4—9 pokiBs [6].

AHaJi3 ocTaHHix xocaigkenns. Bimomo, 110
BTPATH ITPYHTOBOTO TYMYCY 3HaYHO MOCIITIOIOTH-
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¢ 3a ae(ilUTy BHECECHHS OpraHiuHUX JOOpHB, a
YKHBJICHHS KYJIBTYPHHX POCIIHH BiJI0OyBa€ThCS 3aB-
TISTKY TIPUCKOPEHIM MiHepai3allii OpraHiyHux pe-
YOBUH T'PYHTY. 32 BHECCHHSI ONTHMAJIBHUX HOPM
MiHEpaJbHUX TYKIB IS 3a0e3TedueHHsT ypoxKaii-
HOCTI 3€pHa IIICHULII 03uMOoi Ha piBHI 4 T/ra (co-
somu 5,0 T/ra) 1 KOPEHEIUIOAIB OYPSKIB I[YKPOBUX
40 T/ra 1MOPiYHI BTPATH TYMYCY Ha YOPHO3EMHHX
IpyHTax cTaHOBWJIH BignosigHo 1,0-1,312,5 1/ra,
a cepennbodararopivsi csranu 1,0-1,5 1/ra [7].
[lopiuae BHECEHHS BIPOIOBXK S0 POKiB B 3ep-
HOMpocanHii cio3mini 7,7 1/ra raoro +N P, K
MiBHIHIO BMICT T'yMYCY B OPHOMY IIapi 4OpHO-
3emMy omiazonenoro Ha 0,44 %. AbcomoTHi BTpaTu
TPYHTOBOTO TYMYCY 3a IIel MepioJi CTAHOBHIIU Ha
Heynoopenux nursakax 1,06 % (ra), a ynoOpeHux
MiHepansHuMHE TyKamu — 0,85 % (30,6 T /ra) [8].
Ha woprozemi TumoBoMy BWIyTyBaHOMY bi-
JIOTIEPKIBCHKOT JOCTiTHO-CeNeKiiHoi cTaHIii [H-
CTUTYTy O10€HEPTeTUYHUX KYIBTYp 1 ITyKPOBHX
oypsikiB HAAH 3a mopiunoro Bripomosx 30 pokis
3acrocyBanHs 9 t1/ra rHow +N P K BMICT ry-
MyCy cTaOiTi3yBaBcs y IUIOM03MIHHI CIBO3MiHI Ha
pieHi 3,32 %, 3epronpocanHiii — 3,53 %, a Ha Hey-
NoOpeHnX MiIsTHKax — BigmoBigHo 3,07 13,26 % [9].
HayxoBIli 115070 1HCTUTYTY PEKOMEHIYIOTH
TOCIIOMAPCTBAM ITiJI30HW HECTIMKOTO 3BOJIOXKCH-
Ha Jlicocremy 31 cTaOKOPO3BUHYTHUM TBapUHHH-
ITBOM a060 3a Horo BiICyTHOCTI BUKOPHUCTOBYBATH
BCIO HETOBapHY TWPOAYKIIO KYIBTYPHHUX pOC-
JIUH SK JTOOPUBO JUIS MOITOBHEHHS YOPHO3EMHHUX
TPYHTIB OPraHIYHOIO PEYOBHHOIO y ITOEIHAHHI 3
OTNITHMAJILHAMH HOpMaMHU MiHEPATBHHX TYKIB, SIKi
CTaHOBJIAThL Ha OfuH rexrap piui: N, P, K, — s
YOPHO3EMIB OIIJ30JICHUX Ba)KKOCYTITHHKOBHUX Y
TIOJIbOBUX  JICCSITHIUIBHUX 3EPHOTPAB’ THOIIPO-
camHuX (IJI003MIHHUX) CiBO3MIiHAX 3a BEJIMUWHU
I'TK 1,1; N, P, K, — i 40pHO3eMIB THIIOBHUX
BIJIYTYBaHUX CEPEIHHOCYIIIMHKOBUX Y IMOILOBHX
MIECTUTIIIFHUX JIECATUITIIBHAX 3E€PHOIPOCAITHUX
ciposminax 3a Benuunnu I'TK 1,3; NP, K, ms
YOPHO3EMIB TUTIOBUX BHITYTYBaHUX CEPEIHBOCYT-
JIUHKOBHX Y IMOJILOBUX MECTHITUIBHUX II0I03MiH-
HUX ciBo3minax 3a Bemmunau ['TK 1,5 [10].
BukopuctanHs H00IYHOT HPOAYKINI 3emiie-
poOCTBa JJIsl TIOTIOBHEHHSI YOPHO3EMY THIIOBOTO
MaJIOTyMYyCHOTO Ba)KKOCYTJTHHKOBOTO OPTaHiqHOIO
PEYOBHHOIO 3a0€31eUye ToAaTHUH OamaHCc TyMycCy
y ciBo3MiHi. Po3mmpene BiATBOpEHHS TPYHTOBOTO
rymycy y ciBo3minax JliBooepexnoro JlicocTemy
YKpaiHH CIOCTEpITaeThCs 32 BHECCHHS Ha TEKTap
opnoi 3emui 10 T rooro +N. P K 1 Bukopucran-
HS HETOBApPHOI YaCTHHH ypoXkaro sk qoopusal11].
BHeceHHS BIpOMOBX TPHOX POTAIlild JECATH-
MiJIBHUX CiBO3MIH 9 T/Ta THOIO N, P Ko MiIBA-
IIMJIO BMICT B YOPHO3EMIi TUTIOBOMY BHITYTYBaHO-

My pyxomoro ¢ochopy Bif cepeaIHbOro PiBHS 0

Bucokoro 3a I'TK 1,3. HalBummm 1ieif moka3HUK
BUSIBUBCS B 3¢PHOIOCAIHIH ciBO3MiHI — 290 MI/KT.
YV doprozemi tumoBomy 3a ['TK 0,9—1,0 omru-
MajbHI YMOBH JKHBJICHHS pOCiauH (ochopom
CITOCTEPITAIOTHCSI 32 BHECCHHS y TUTOMO3MIHHIN
CiBO3MiHI Ha rexrap piwi 7,5 T ruoro +N, P, K. .
3acTocyBaHHS Ha YOPHO3EMi THUITOBOMY BHIYTY-
Banomy 3a ['TK 1,3 9,5 1/ra rnoro + N, P K mini-
BHIITAJIO BMICT OOMIHHOTO KaJil0 B OpHOMY IIapi
HAIPHUKIHII TPEThOI poTallil Ha 29 MI/KT B ILIOI03-
MIHHIA ciBo3MiHi, 32 — mpocarHii 1 Ha 38 Mr/kr
— Yy 3epHONpOCAaIHIA CiBO3MiHi, TTOPIBHIOIOYH 3
BHX1JTHUM TIOKa3HUKOM [ 12].

Ha gopHO3emax BHIYTyBaHHX y CiBO3MiHAX 3
0000BUMHU KyJBTYpaMH ONTHMAJILHOTO OajaHCy
MOYKUBHUX PEYOBHH JIOCATalOTh BHECCHHIM 12 T/Ta
ruoro +N, P, K [13].

Hamionansauit  yHIBEpcuTeT 6iopecypciB i
MIPUPOJIOKOPUCTYBAHHS YKpaiHU PEKOMEHIy€E Ha
YOPHO3EeMi TUTIOBOMY MaJIOTyMYCHOMY CE€peTHBO-
CYIJIMHKOBOMY B THITOBIH TIOJILOBIH 3€pHOITpOCAI-
HIi JecaATUNUTBHIN ciBo3miHi I[IpaBoGepexHOTO
JlicocTemy 3a €KOJIOTIYHOTO 3eMJIEPOOCTBA BHO-
cutu 18 1/ra opraniunux g00pus (12 T rHOIO + 6 T
mo0IYHOT NPOIyKIHi + 6 T 3e/eHOl MacHu cuzepa-
TiB) + N, P, K., mo migsuurye BMICT i 3anmacu
3arajlbHOTO TYMYCY B IPYHTI Ta 3a0e3meuye arpo-
€KOJIOTIYHO OOTPYHTOBaHHWI OallaHC TMOKHBHUX
PEYOBHH B CiBO3MiHI [14].

OcCKibKY OLTBLIICTh MiHEPAJbHUX TOOPHB €
(hi310J10T1YHO KUCIMMH, TO 3a iX TPUBAJIOTO 3aCTO-
CyBaHHS CIIOCTEPITa€ThCs MiAKUCICHHS TPYHTO-
BOTO PO3YHHY, 3POCTAHHS T1APONITUIHOI KHCIIOT-
HOCTi, 3MEHIICHHS CTYIEHS HACHYCHHS TPYHTY
OCHOBaMH, II[0 CIIPUYUHSIE BUMHUBAHHS JTy)KHO3€e-
METBHUX 1 Ty’)KHUX MeTamB [15].

3a mMpOCTOro 1 PO3MMPEHOTO BiATBOPEHHS
TPYHTOBOTO TYMYCY Y BIKOBOMY ITUKJIi 3pOCTaHHS
HOTO BMICTYy YOPHO3EMY THIIOBOMY MAaJIOTyMycC-
HOMY piBHOIIHHI BifnoBigHo 25-30 1 35-40 1/ra.
Pinke 3HMKEHHS BMICTYy TPYHTOBOTO TYMYCY CITO-
crepiraerses uie y meprr 25-30 pokiB 3 modar-
Ky pPO30PIOBAaHHS IITMHHUX MEPETIOTOBUX 3EMEITb.
3a moJaNBIIOr0 BUKOPHUCTAHHS YOPHO3EMIB IIPO-
IecH MiHeparizartii i rymidikartii cTabiTi3yroThes,
a 3a BUCOKOT KyJBTYPH PIILHUIITBA MIHEpaTi3allis
YHOBUTBHIOETHCS, @ THUI TYMYCOYTBOPEHHS 3aJIH-
ITa€ThCS €KCTeHCHMBHMM. Ha wopHO3emax TwHIio-
BUX MajorymycHux JliBoGepexxnoro Jlicoctemy
VYKpaiau I TIPOCTOTO 1 PO3IIMPEHOTO BiITBO-
PEHHSI TPYHTOBOTO TYMYCY PEKOMEHIOBAaHO BHO-
cuty Bianoeiguo 10-12 i 1415 1/ra raoto [16].

Ha gopHo3eMi 3BHYaHOMY CEepeaHBOTYMYC-
HOoMy KipoBOrpaachKoro iHCTUTYTY arpOoIpOMIC-
JIOBOr0 BHPOOHMIITBAa BHeceHHs 10 1/ra rHOO +
NP, K, IHTEHCHBHOI CiBO3MIHM 3 YOPHUM TIa-

50 44

pom 1 7 1/ra tHoro + 1,1 1/ra comomu + N, P, K |
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aNbTEPHATUBHOI CIBO3MIHM 3 3alHATUM MapoM
He 3a0e3nedmso Ccradimizamiro Tymycy: Horo
Bmict 3menmmBes Ha 0,04 %, cyma BOUMpHHX
OCHOB 3pocia BiAmoBigHo Ha 2,91 B mepmiiii i
2,53 mr—exs/100 r y ngpyriii ciBo3MiHi, a Tiz-
pOJITHYHA KUCIIOTHICTh — BimmoBigHo Ha 0,49 i
0,73 mr-exe/100 T rpyHTy. 3acToCyBaHHA 5 T/ra
Cyxoi Macu HETOBAapHOI MPONYKLii KyKypya3d i
SIYMEHIO SIPOTO SIK OPTaHivHOTO T0OPUBA YIOBLIb-
HIOBaJIO MiHepai3anito rymycy y 1,5-2 paszu [17].

VY crauioHapHill AeCITUIIIBHIH 3epHOIIpOCar-
Hill ciBo3mini TOB «Arpogipma Konoc» Cksup-
CBKOTO paﬁOHy KuiBcrkoi 06acTi BMICT TyMycCy B
OpHOMY LIapi YOPHO3EMY THIIOBOTO IMOOKOTO Ha
HEeyIOoOpeHNX IiNSHKaX 3MEHIIMBCA 3a CIM POKiB
Ha 0,03-0,07 %. 3a BHecenHsa 4,5 T/ra THOEKOM-
nocry +N, P, K., nei nokasnuk MMABHILUBCS HA
0,04-0,07 %. 3a 3pocTaHHs] HOPMU MiHEPATBHUX
JOOpUB yABiYi 1 HE3MIHHOT KiJIBKOCT1 OpraHiyHUX
CIOCTEPIraeThCsl MiABUIIEHHS KUCIOTHOCTI, IUC-
neprauisi TyMyCy KaTioHaMH JOOOpHUB, YIOBiJIb-
HEHHSI PUPOCTY BMIcTy rymycy [18].

3a BHecenns 12 1/ra raoto + N, P, K.~ cro-
cTepiramacsi cradimizawisi a30THOTO q)OH;[y TpyH-
Ty. Hanpukinnoi apyroi porarii ciBo3MiHM BMiCT
3araJibHOrO a30Ty B OPHOMY 1 MiIOpHOMY MIapax
MIIBUIITUBCS BiamoBigHo Ha 9 14 mr/100 r [19].

YnponoBk [BOX PpOTaliii 3epHONMPOCAMHOT
CIBO3MIHM Ha HEyNOOpEHHUX IiNHKaxX BMICT 3a-
TaJibHOTO a30Ty B opHOMy (0—0 cm) i migopHO-
My (30-0 cM) mapax 4OpHO3EMY OIIiJ30JICHOTO
3MEHIIUBCS BiAMOBiAHO Ha 16 1 9, a ynoOpeHux
N, P, K, —#a 16111 mr/100 .

HOCI/IJ‘ICHHH TEMIIIB BTDAT 3arajbHOrO a30Ty
Ha ynoOpeHUX TyKaMHy IUISHKAX JOCIIIHUKHU T0-
SICHIOIOTh TIOCHJICHHSIM 1HTEHCHBHOCTI MiHepai-
3aii ryMycy, HeIPOAYKTHBHUMHE BTpaTaMH a30Ty
yepe3 BUMHUBAHHS 1 €MiCil0 Ta 30UTBIICHHSM BH-
HOCY ypoxasiMu KyasTyp [20, 1].

Buecenns BIPOJIOBXK JIBOX porauiii 3epHO-
npocanHo'l' CIBO3MIHU NSOP . 5K M ABUILIIAIO
BMICT B OpPHOMY 1 HiIOpHOMY 1mapax 4opHO3eMy
OMIiA30JICHOr0 pyxoMoro ¢ocdopy BiINOBIIHO Ha
11,2-5,6 1 5,5-,5 %. CymapHi 3amacu 1poro enie-
MEHTa KUBJIEHHs pociuH y mapi 0—40 cM 3pociu
Ha 54,5 xr/ra (13,5 %). Bumict pyxomoro gochopy
B YOPHO3EMi OIiA30JIEHOMY MOMITHO 3pOCTaB 3a
301IBLICHHS] HOTO JO3M Y CKJIali MOBHOTO MiHe-
panbHoro nobpusa B 1,5 paza. IligBumienHs BMic-
Ty pyxomoro ¢ochopy HampHKiHLi Apyroi pora-
il CiBO3MIHM y 3a3HaUEHHX BUIIE IIapax TPyHTY
CTaHOBMJIO BimmoBimHO 44,3 1 9,3 % 3a BHECEHHS
12 1/ra rHOIO + N50P425K Ta 25,81 6,5 % — 3a
3aCTOCYBAHH BCiel 1'[061'{H01 npo;[yKuu KYJIBTYD
sIK opranivsoro nobpusa + N, P, K, [10].

[To3uTHBHUI BB HO€}.‘LHaHOFO BHECEHHS
OpraHiuHux i MiHepanbHUX 100puB Ha (ocdar-
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HUAU (OHIT YOPHO3EMY OIIi30JICHOTO BCTAHOBJIC-
HUW TaKOX 1HITMMH HAyKOBIISIMH [22].

Ha mymKky Oimbm1ocTi TOCTiTHUKIB, €(PEeKTHUB-
HIIIUM y (OpMyBaHHI KaliiHHOrO (GOHIY TPYHTY €
CyMiCHE BHKOPHUCTAHHS OpPTaHIYHHX 1 MiHEpallb-
HUX 100puB [23, 24]. [loenHaHHS MiHEpATBHUX i
OpraHiYHUX TOOpPWB YHOBUIHHIOE TPEXiT B TPYH-
TOBHU PO3YMH Kaiito, 3a0e3rnedye piBHOMIpHUM
Il TIpoIiec, Mo 3MEHIIye (iKcarliio Ta BAMUBAH-
HS IIbOTO eJIEMEHTa >KMUBJICHHS POCIUH 32 MexXi
rpyHTOBOTO mpodimto [25].

Bigomo, mo mo6idHa MPOMYKIlisS POCIHHHU-
[ITBa BUHOCHUTH 3HAYHY KiJIBKICTh Kaliio, a TOMY
BHKOPHUCTAHHS 11 Ha TOOPUBO € 3aIOPyKOIO IOJIM-
MIEHHS KaJiiHOTO peXuMy TpyHTY [26].

Crabimizamiro pyxoMoro Kaiito 3adiKCoBaHO
B YOPHO3EMI OIiA30JICHOMY BIIPOJIOBXK IT’SITH PO-
Tarii 3epHOIIPOCATHOI CiBO3MIHH. 3a JaHUMH JI0-
CJIPKEHb, YOPHO3EMH 30epiraioTh CTaJIHi BMICT
PYXOMOTO KaJilo y BEPXHIX IIapax TOCHUTh TPHBa-
nuit yac 0e3 BHeCeHHs 00puB. Take sABUIIE HAy-
KOBIIi TTOB’SI3yIOTh 3 BUCOKMMH BAJIOBUMH 3araca-
MU [IbOTO €JIEMEHTa B YOPHO3EeMax Ta 3JaTHICTh
OCTaHHIX WIATPUMYBaTH AWHAMIYHY pPiBHOBary
Mix #oro gopmamu [27, 28, 29].

MeTta AocaizkeHHs] — BUBYUTH BIUIUB IT 5I-
THPIYHOTO 3aCTOCYBaHHS YOTHPHOX CHCTEM
yIOOpeHHsI Ha 3MiHY arpoXiMi9HHX TOKa3HH-
KiB pomrodocti opHoro (0-30 cm) mapy rpyHTY,
YPOXKaWHOCTI KYIBTYP 1 IPOXYKTUBHOCTI MOIHO-
BOi 3€pHOITPOCAITHOI M'SITUITUIBHOI CIBO3MIHHU 3a
YMOBH BHUKOPHCTAHHS ITOOIYHOT TPOAYKITi Ha
TIOOPHBO.

Marepian i metonu gocaimxenns. Excrre-
pUMEHTaIbHA Po00Ta BUKOHAaHA BIpomoBx 2015—
2019 pp. Ha YOpPHO3EMi THIIOBOMY ITTHOOKOMY
CepPEeIHbOTOCYTIIMHKOBOMY JIOCIITHOTO TIoJis bi-
noriepkiBcbkoro HAY B crarfioHapHiii ciBo3MiHi.
[ToBTOpHICTE HOCTIMY — TPHUPA30Ba, TUTOIIA ITOCIB-
HUX OUISHOK — 171 M2, oGmikoBux — 112 M2,

CxeMo10 Iochiay nepeadayeHo BUBUCHHS JO-
THPHOX CUCTEM (piBHIB) ymoopenHs (Tabm. 1).

3 1oOpHB 3aCTOCOBYBAIN HAITIBIIEPETIPiTHIA THIN
BEJIMKOI POTaToi Xyo0u, aMiaqHy CeiTpy, MPOCTHIMA
TpaHylILOBaHMi cynedocdar i KalmiiHy Cilb.

ATpoXiMiYHI TTOKa3HUKH OPHOTO IMapy IPYyH-
Ty BH3HadajH 3a 3arajJbHONPHHHATAMH METOIH-
KaMH: TyMycC — MeTomoM TiopiHa, TiIpONiTHIHY
KHCJIOTHICTh — MeToioM Karrrena, oOMiHHY — T10-
TCHIIIOMETPUYHUM METOJOM, CYMYy YBiOpaHUX
ocHOB — MeronoM KamrmeHna-I 11bKoBHIl, 3araib-
HMI a30T — MeTonoM K’enpnais, aMoHIMHMI a30T
— 3a JIOTIOMOTOI0 peakTuBy Heccmepa, HiTpaTHHIA
a30T — ()OTOKOJIOMETPUYHUM METOIOM, OOMIHHHI
KaJIbIIii 1 MarHii — TPHIIOHOMETPUIHUM METOJIOM,
oOMIHHMI Katiii 1 pyxoMmuid pochop — moaudiko-
BaHMM MeTomoM Umpukosa [16].
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Tabmuus 1 — Cucremu yno0peHHs MiA KyJIbTypPH N0JIBOBOI 36PHONPOCANHOI CiBO3MIiH

) MinepainbHi 106puBa, Kr/ra J1.p.
= Pienn - - -
3 Kynsrypu Iniit OcnoBuae | Ilig nepeanociBay Psankose .
= . . ynoOpeH- Bceworo . TTimxuBIeHHS
2 CiBO3MIHH T/Ta ynoOpeHHs KyJIBTUBALIIO yroOpeHHs
w N|P[K|N[P[K|[N]P|K|N[P[K|N[P]K
0
30 | 40 | 30 40130 | 30
! Cos 2 40 | 60 | 40 60 | 40 | 40
3 60 | 80 | 60 80 | 60 | 60
0
IMenums 1 100 70 | 50 | 30| 70 | 50 70
o3uma 2 125190 | 70 | 30 | 90 | 70 95
: 3 150 [ 110 | 80 | 30 |110] 80 120
0
Tipunus 1 15(15]15|15[15|15
Oina Ha
2 151515 (1515|155
cuzaepar
3 151515 (15]|15]15
0
1 20 50| 50 | 35 (505035
3 COHSIIHUK
2 30 80 | 80 | 50 | 80 | 80 | 50
3 40 | 100|100 | 70 (100|100 70
0
Suminb 1 50 | 40 | 40 40140 | 50
Apui 2 60 | 50 | 50 50|50 | 60
3 70 | 60 | 60 60 [ 60 | 70
4
0
Tipauma 1 1515 | 15| 15]15] 15
Oina Ha
2 151515 (15]|15]15
cuzepar
3 151515 (15]|15]15
0
1 20 [120] 90 | 100 80 [100] 120 10
5 Kyxypynsa
2 30 | 140 (100|120 90 [120] 140 10
3 40 [150] 120|130 1101130( 150 10
0
) . 1 8 76 | 64 | 57 [ 22|62 |57 | 40 14
Ha 1 ra ciBo3Mian
2 12 95 | 82 | 72 |28 |80 |72 | 48 19
3 16 [112]100| 86 3298 |86 | 56 24

Pe3yabraTH J0CHiqKeHHSI Ta 0OroBOpeH-
Hsl. 32 I’ATh POKIB JOCIIKEHb Ha HEYIOOPEHUX
TUISTHKaX YOYTOK BMICTY TYMyCY B OpPHOMY IIapi
TPyHTy cTaHoBUB Tix coeio 0,26 %, meHurero
o3umoro — 0,21, consiuaukoM — 0,28, ssumeHeM
spum — 0,24, xykypymnzoto — 0,32 %, a 3arasom y

ciBo3miHi — 0,26 %. 3a BHeCEHHsI HAMBHIIO1 HOPMHU
JIOOPHB TIeH TTOKa3HUK ITiABUIMBCS BiTIOBIIHO HA
0,02; 0,12; 0,04; 0,03; 0,01 1 0,05 % (Tabm. 2).
3amacu TyMycCy 3a BKa3aHHH Iepioll Ha HEY-
MIOOpeHUX BapiaHTaX 3MEHIIMIINCS BiITOBITHO HA
9,8;7,8; 10,5; 9,0; 12,01 9,8 1/ra, a 3a HAHBHIIIOTO
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Tabnuus 2 — 3MiHa arpoxXiMiYHUX BJIACTHBOCTEl OPHOrO HIAPY IPYHTY 32 POTaNlilo CiBO3MiHM (B YHCEIBHUKY Ipo0y AaHi

3a 2015 pik, B 3HameHHUKY — 2019 pik)

Kymsypu - I'ymyc A30T 3aranbHUi Hr S A%
) . pH kce Mr-eKB/
CiBO3MiHH yIOBpEHHS % T/ra % T/ra %
100r
0 342 1283 0.26 9.75 6.25 2,78 254 90.1
3,16 118,5 0,23 8,62 6,05 2,90 252 89,7
! 3.40 127.5 0.27 10.13 6.14 2.82 25.8 90.2
3,2 120,8 0,25 9,38 6,01 2,98 26,4 89,9
Con ) 344 | 1290 | 026 | 975 | 622 | 264 | 248 | %04
3,36 1260 | 026 9,75 6,04 2,86 25,0 89,7
3 343 128.6 0.28 10.50 6.18 2.88 24.6 89.5
3,45 1294 | 029 10,88 5,98 3,12 23,8 88,4
0 3.39 1271 0.26 9.75 6.23 2,70 25.0 90.3
3,18 1193 0,22 8,25 6,13 2,76 24.4 89.8
3.40 1275 0.27 10,12 6.18 2.85 24.5 89.6
ITimenuunis 1

osua ripan 3,28 1230 | 024 9,00 6,00 2,97 24,0 89,0
. ) 342 1283 0.28 10.50 6.22 2.74 252 90.2
Oina na cuniepar 3,50 131,3 0,27 10,12 5,08 3,02 242 88,9
3 3.44 129.0 0,30 11,30 6.20 2.80 24.6 89.8
3,56 133,5 0,32 12,00 5,80 3,24 23,4 87.8
0 338 126.8 0.28 10.50 6.27 2,62 25.6 90.7
3,10 116,3 021 7,88 6,16 2,80 24,8 89,9
! 3.38 126.8 0.27 10,12 6.24 2.68 25.0 90.3
— 3,13 1193 0,26 9,75 6,18 2,70 24,9 90,2
) 3.40 1275 0.28 10,50 6.22 2.74 252 90.2

3,29 1234 | 030 11,30 6,20 2,76 26,2 90,5
3 3.40 127.5 0.29 10.88 6.21 2.78 25.6 90.2
3,44 1298 0,33 12,40 6,28 2,72 26,8 90,8
0 3.40 127.5 0.26 9.75 6.30 2.74 25.0 90.1
3,16 118,5 0,24 9,00 6,26 2,82 24,6 89,7
. . 338 126.8 0.27 10.12 6.25 2.76 24.7 90.0

Saminb spuit + 1

N 3,04 121,5 0,25 9,38 6,28 2,90 242 89,3
) 3.40 127.5 0.28 10.50 6.20 2.78 254 90.1

cuacpar 3,42 1283 0,29 10,90 6,10 2,98 24,8 89,3
3 342 128,3 0.30 11,25 6.16 2.80 25.0 89.9

3,45 1294 | 034 12,75 6,02 3,14 23,6 88,3
0 3.40 127.5 0.28 10.50 6.16 2,96 244 89.2

3,08 115,5 021 7,88 6,05 3,8 23,0 87,5
| 3.40 127.5 0.29 10.88 6.12 3.02 24.0 88.8
Kyypysa 3,8 1230 | 026 9,75 5,98 3,34 22,4 87,0
) 3.38 126.8 0.32 12,00 6.14 3.12 23.8 38.4
3,30 123,8 0,30 11,25 5,86 3,40 22,8 87,0
3 3.37 126.4 0.34 12,75 6.12 3.16 24,0 38.4
3,38 126,8 0,35 13,12 5,68 3,56 21,8 86,0

HIP, . 0,05 18 0,02 0,66 0,12 0,08 0,8 13

piBHs ynoOpenHs 3pociu Ha 0,8; 4,5; 2,3; 1,1; 0,4
12,2 1/ra. 3arajioM y CiBO3MiHi 3a HyJbOBOTO, TIEp-
HIOTO i JPYroro piBHIB ynOOpeHHs cepeqHbOpiy-
HUI yOyTOK T'yMyCy CTaHOBMB BiamosimHO 1,96;
1,14 i 0,24 T/ra, a 3a TPETHOTO piBHS BiAMIYECHO
3pOCTaHHS [LOTO MoKa3HuKa Ha 0,44 T/ra.
Haii6inpmmii yOyTOK 3amaciB a3o0Ty 3arajibHO-
O 3a POTalilo CiBO3MIHM Ha HEyTOOpPEHUX IiNSH-
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Kax 3a(iKCOBaHO ITiJT COHSIITHUKOM i KYKYPYI30H0
— 2,62 1/ra, HAMEHIWIA Tix SIYMEHEM SIPUM —
0,75 1/ra. 3a HaliBHUIIIO1 HOPMHU TOOPUB TIeH MOKa3-
HUK 32 I’ ITUPIYHUHA IePioJl MiABUILMBCA i COEI0
ua 0,38 1/ra, mmenwuriero o3uMoro — 0,70, coHsi-
HUKOM — 1,52, sumeneM sipum — 1,50, Kykypyazoro
— 0,38 1/ra, a 3aranom y ciBo3Mini — Ha 0,89 T/ra.
[Mopiune 3actocysannst 12 T ruowo + N, P K
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Ha reKTap piui 3ade3neunsio 0e3nedinuTHIE 0a-
JIaHC TYMYCY B ciBo3MiHi. Ha HeymoOpenux minsH-
Kax 3arajioM y CIBO3MiHI CITOCTEpiraju IOpivHi
BTpATH 3amaciB rymycy B Kimbkocti 0,34 T/ra, a
ynobpenux 16 1/ra tHoro + N, P K. —mifBuiien-
Hs1, mo ctanoswio 0,18 T/ra.

BenuunHa OOMIHHOT KHCIOTHOCTI 3a IT'ATh
POKIB 3a HYJTHOBOTO, MIEPIIOTO, IPYTOTO i TPETHO-
TO PiBHIB yIOOPEHHS 3MEHIITIIIACS BiIOBIIHO Ha
0,20; 0,13 0,18 1 0,20 mig coeto; 0,10; 0,18; 0,24
1 0,40 — mmenunero o3umoro, 0,11; 0,14; 0,28 1
0,44 — xykypymn3oio, 0,11; 0,10; 0,161 0,22 — 3ara-
oM y ciBosmini 3a HIP . 0,12. ITix coHsMIHIKOM
3pOCTarodi HOPMHU JOOPUB CTPUMYBAJIU 3HHKCHHS
IILOTO MOKAa3HHKA, a 32 HAWBUIIIOI HOPMHU BiH Ha-
BiTh miaBuiuBcsa Ha 0,07, HAOIMKAIOYUCh J10 HEi-
TPaJLHOTO PiBHS, OMHAK IIi 3MiHHU HE JOCSTIIN CTa-
TUCTHYHO 3HAYYIIUX BEIWYHH. Y TOJSIX TICHUI
03UMOT 1 KyKypyI31 YiTKO MPOCTEKYETHCS 3MCH-
MIEHHS OOMIHHOI KHCJIOTHOCTI 3a PpOTAaIliiHHMA
Tepiofl, TOPIBHIOIOUH 3 BUXIIHUM 3HAYCHHSM, 32
301IbIIEHHS PiBHSA BHECEHUX A00puB. BomHouac
Ha yIOOpEeHMX AUISHKAX ITi BIAMIHHOCTI B ITOKa3-
HUKaxX HAOyBaJIM iICTOTHUX 3HAYCHB.

TigpomiTHaHa KUCIOTHICTH TPYHTY 3a I SITh
POKIB il CO€I0, MIIICHUIICIO O3UMOIO 1 TIMEHEM
SIpUM 3 TABHUINCHHSIM HOPM IOOpWB 3pocTaja.
Tak, mij NIICHUIICI0 O3WMMOI0 Ha Heyz[06peHHx
BapianTax, ymoobpenux N, P K., N125P90K
N 5P 0oKgpe 1 mokasuuk y 2019 pomi Hpom
2015 poxky, migsumuscs Bianosigao Ha 0,06; 0,12;
0,281 0,44 3a HIP ; 0,08 mr-cks/100 r.

[Tig KyKypy/n3010 Ha HEYJOOPEHHUX JUISTHKAX 1
ynobpenux 20 1/ra taoro + N, P, K, - 3adikco-
BaHO 3pOCTaHHS IMHOTO MOKa3HWKa Ha (0,32; Bummi
HOPMH JOOPHB 3a0€3MEUIIIN PI3HUITIO ITI¢ TTOMIT-
Himy, mo gocsna 0,40 mr-exs/100 . ITix consti-
HUKOM BOHA BUSIBUIIACS ICTOTHOIO JIUIIIE HA HEY/IO-
OpCHUX MUISTHKAX.

3arayioM y ciBO3MiHi TipOJIiTHYHA KACIOTHICTh
TPYHTY 3a IT’SITh POKIB 32 HYJBOBOTO 1 IIEPIIOTO PiB-
HiB moOpuB miummiacsa Ha 0,15, a 3a apyroro i
Tperhoro — BiamoriaHo Ha 0,20 1 0,28 mr-exs/100r.

Cyma yBIOpaHMX OCHOB 3a IT'SITh POKIB TIiJ
MIICHUIICI0 O03UMOI0, SUMEHEM SIpUM 1 KyKypy-
J13010 3MEHINMIACS, TIPUIOMY ICTOTHO IIiT TIEPIIOT0
KyJABTYpPOIO 3a JIPYTOTO 1 TPETHOTO PiBHIB TOOPHB,
JPYTOI0 — 32 HAWBUIIOT HOPMH, a i TPETHOIO — Ha
BCIX BapiaHTax IOCHiTy. B ocTaHHROMY BHIIAIKY
1151 pi3HUL KonmBajacs Bif 1,0 mo 2,2 mr-exs/100r.

Ilix coeto 11e#i TOKAa3HUK ICTOTHO 3HUKYBABCS
3a HaWBHIIOT HOPMHU JOOPHUB, a ITiJT COHSITHUKOM —
Ha HEYITOOPEHMX AUISHKAX Ta ICTOTHO ITiABHIINB-
CsI 33 IPYTOTO 1 TPETHOTO PIBHIB TOOPHB.

3aranoM y CiBO3MiHi iCTOTHE 3MEHIIICHHS CyMHU
yBIOpaHUX OCHOB 3a POTAIif0 CIBO3MIHM 3a(iKco-

BaHe 3a HOpMH 100puB 16 T/rarnoro + N, P K .

[Tix BciMa KylbTypaM# CiBO3MIHH, 32 BUKITIO-
YEHHSIM COHSIIHUKY, CIIOCTEPITa€ThCs 3HHKECHHS
3a I’ SITh POKIB CTyIEHS HACHYCHHS TPYHTY OCHO-
BaMH Ha BCiX BapiaHTax mociixy. Ilim omiiHOIO
KyJIBTYPOIO 32 JIPYTOi 1 TPEeThO1 HOpM TOOPUB IIeH
noka3Huk nigsuimsca Ha 0,3 1 0,6 % BioBIgHO.

Ciip 3a3HA4YUTH, IO Il COEIO 1 COHAITHUKOM
3MIHU CTYITICHSI HACHYCHHS TPYHTY OCHOBAMHU HE
JOCSATIM CTATHCTUYHO 3HAYYIIMX BEJIUYMH Ha
BCIX AUIHKaX mociuimy. Ilim mmeHurneo 03uMoro
1 SYMEHEM SIpUM ICTOTHE 3HIKEHHS I[bOTO MOKa3-
HUKa (BigmosiaHo Ha 2,0 1 1,6 %) 3adikcoBaHe 3a
HaWBHINOT HOPMH TOOPUB, a IMiJT KyKypya3010 — Ha
BCIX BapiaHTax JOCIiY.

3aramoMm y CiBO3MiHI SK Ha ymoOpeHWX, TaK i
HEYTOOPEeHUX MUITHKAX CTYITIHh HACHYEHHS TPYyH-
Ty OCHOBaMH 3a POTAIliiHUN TIEPiof] 3MEHIITHBCH,
OITHAK iCTOTHO JIMIIIE 32 BHECCHHS Ha TeKTap Pijuli
16 Traoro + N, P K. .

YOyToK azoTy aM0H1171Hor0 i KyJIbTypamMu
CIBO3MIHHM 32 POTAaIlil0 HA HEYAOOPEHUX AUISTHKAX
KOJIMBABCs B iHTepBaii 3,2—4,4 mr/kr. Bcranoge-
HO, 1110 HaBiTh Ha JUISHKAX 3 BHECEHHSM IIiJ IIIIIe-
aumo osumy N, P K. 1 suminb spuii N50P40K40
HE 3MCHINYE IF0 BEJIMYHHY, SKa IOCSIa BiJIO-
BimHO 5,4 1 4,4 Mr/Ta, 10 OB’ SI3aHO 3 BHCOKOIO
MPOAYKTHBHICTIO IUX POCIWH. A HOpMH TOOPUB
30 t/rarnoro + N P, K. mix consmnuk, N P K

80~ 80 60" 50
— saMiHb spui, 30 T/ra raoro + N, P, K nm

KyKYpyA3y 3a0e3MeUHIHn 3p0CTaHI{I;ImL[11>O((;r()1 210101<a3-
HUKA T OJIHHOIO KYJIBTYpOIO Ta CTabimi3aIliio
HOTO TiJ 3€PHOBHMH POCIWHAMU. 3a BHECEHHS
TT1]T TIIIICHHITIO 03UMY N125P9OK70 BMICT a30Ty aMo-
HITHOTO B TPYHTI 32 POTAIlil0 CIBO3MIHM 3MEH-
mmBest Ha 13,7 %, abo 2,3 mr/kr (tad. 3).

3acrocysanns 12 1 raow + NP K. Ha rek-
Tap pULT CIBO3MIHU CIIPHYMHWIO HE3HAYHE 3HU-
skeHHS (Ha 2,3 %) IbOTO MOKa3HUKA, 1 I PI3HUIIA
He nepepuimaa HIP ..

3a HaBUTIIX HOpM JIOOpPUB yMICT a30Ty amo-
HITHOrO B YOpPHO3eMi THUIIOBOMY 3a II'SITh POKIB
M IBUIIUBCA i cocro Ha 0,8 MIV/KT, IIIIEHUIIECIO
03UMOI0 — 1,6, COHATITHUKOM — 2,3, TIMEHEM SIPUM
— 0,6, xkykypymzoro — 4,8, a 3arajgoM y CiBO3MIiHI —
Ha 2,0 MI/KT.

HaneynoOpeHux AiISHKAX IT1]1 BCiMa KyJIbTypa-
MU CIIOCTEPITAIOCs 3MEHIIICHHS BMICTY a30Ty Mi-
HEPAJIBHOIO 32 IT’SITh POKIB y Mexax 4,3—6,2 MI/K.
3a BHECEHHSI [IEPILIOTO PiBHS JOOPHUB IICH ITOKa3HUK
TEX 3HM3MBCS: MMiJ coero — Ha 8,2 % (2,5 Mr/kr),
mireHuieo o3umor — 4,0 % (1,1 Mr/kr), coHsi-
aukoM — 4,1 % (1,3 Mr/kr), samenem sipum — 7,6 %
(2,2 mr/kr), xykypym3oro — 11,9 % (3,8 Mr/kr),
a 3araioMm y ciBo3mini — Ha 7,3 % (2,2 Mr/kr).
Buxongsum 3 mokasHmka HIP0 05 » 10 CTaHOBUTH
1,2 Mr/KT, JIMIIIE i/ MIICHUIICIO 03UMOIO 1IeH yOy-
ToK HeicroTHuii. Hopma no6pus 12 1/ra rHOMO +
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Tabmuus 3 — 3MiHa BMicTy B OpHOMY IIapi TPYHTY eJIeMEHTIB 30JIbHOIO i A30THOI'0 sKUBJIEHHSI POCJIMH 3AJI€KHO

BiJl cHCTeM y100peHHsI KyJbTYP ciBO3MiHM BIIPOIOBIK poTaUiiiHOro nmepiony (B 4nceabHUKY Apo0y AaHi

3a 2015 pik, B 3HameHHuKy —2019 pik)

. Asor Asor Dochop Kamiit
Kynerypu PiBeHb L . . N L Ca* Mg*
. . aMOHIMHMIH MiHepaIbHUI pyxomuit OOMIHHU I
CiBO3MiHH yIOOpeHHs
MI/KT mr-eks/100 T
0 15.5 26.4 104 88.4 16.5 39
12,0 21,9 96 73,6 16,0 33
] 16.4 30.5 116 88.8 16.7 37
Cos 12,8 28,0 104 88,4 16,1 3,9
5 17.8 352 122 90.2 17.0 3.5
16,4 36,4 120 92,6 16,7 3,1
3 19.0 38.0 130 94.0 16.0 3.2
19,8 42,5 134 98,8 15,4 2,9
. 148 240 9 89.9 167 | 40
10,6 18,2 90 75,4 16,5 3,5
Hmenuis 1 15.6 27.6 124 90.4 16.5 3.5
03UMa 10,2 26,5 118 85,2 16,0 3,8
+ ripunis 6ina 5 16.8 304 128 96.0 16,2 32
Ha cujepar 14,5 30,0 130 97,2 15,6 2,8
3 18.8 40.2 144 95.2 16.8 34
20,4 42,8 146 102,0 14,8 2,5
0 12.8 25.8 98 85.3 17.2 38
9,6 19,6 85 70,1 17,4 4,2
1 140 315 118 88.1 170 | 40
PN 11,6 30,2 116 80,4 16,8 3,7
5 19.8 384 126 922 16.5 37
20,8 40,6 128 90,4 16,8 4,0
3 225 39.6 130 98.8 16.4 38
24.8 43,2 140 110,0 16,5 4,5
0 136 259 100 85,0 163 32
9,2 21,6 92 79,6 15,9 3,0
. N 14.8 28.8 112 87.2 16.5 33
Suminp spuiit+ 1
. 6i 10,4 26,6 108 84,8 16,0 3,1
ripuwuigs G6ina ) 156 294 116 8.1 To4 31
Ha cuaepat 152 30,6 120 90,6 15,8 2,9
3 17.4 31.2 121 92.4 16.7 3.0
18,0 33,4 129 98,8 15,6 2,8
0 122 28.2 99 86.2 16.0 3.1
8,4 23,4 86 75,1 15,5 2,8
1 17.0 320 114 86.8 162 | 34
Kyxypyzsa 15,2 28,2 102 82,4 15,8 3,0
5 18.4 346 127 87.5 16.4 32
18,2 33,8 129 88,1 15,6 3,2
3 192 36.0 139 88.4 163 33
24,0 38,4 148 90,8 15,0 2,8
HIP . 1,2 1,2 34 2,3 0,8 0,5

N,.P_K_ 3a0e3neunna crabimizamio BMICTYy B

95" 82,

TPYHTI I BCiMa KyJBTypaMH CiBO3MiHH. 3a Haii-

ICPYHTI a30Ty MiHepajbHOro, a 16 T/ra rHolO +
I\lePlOQK.86 — HMOro 1CTOTHE 3pOCTaHHA 3arajioM y
CIBO3MIHI.

Ha meymoOpeHnx miIsSHKAX CIIOCTEPIraeThCs

ICTOTHE 3HMKEHHS BMICTY 1OCTYIHOTO hocdopy B
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yOyTOK 3a IT’SITh POKIB pyxoMmux ¢opMm dochopy
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mig coeto gocsr 10,3 % (12,0 mMr/kr), HIIEHUIICIO
03umoro — 4,8 % (6,0 Mr/kr), constHuKoM — 1,7 %
(2,0 mr/kr), ssamenem sipuM — 3,6 % (4,0 Mr/kr),
KyKypyazor — 10,5 % (12,0 mr/kr), a 3arajgom y
ciBo3mini — 6,0 % (7,0 mr/kr). BHecenns apyro-
ro piBHSA MO0OpHB 3a0€3MEUMIIO 3POCTAHHS I[HOTO
MOKa3HUKA IIiJ] TMIICHUIICI0 O3MMOI0, COHSIIHU-
KOM 1 KYKypya30:0 Ha 2,0 MI/KI, SYMEHEM SPUM —
4,0 MI/KT Ta 3MeHIIEeHH i cocro Ha 2,0 MI/KT 3a
permmunan HIP | 3.4 mr/kr.

0,05 R .
3aranom y CiBO3MiHi miABUIICHHS BMicTy P O

B I'PYHTI 3a IbOTO piBHS yaoopenHs (12 T/ra er0}<§
+ N,,P,K,,) BUABAIOCSH HEICTOTHUM 1 CTAHOBHIIO
1,0 Mr/kr.

HaitBuia HopMa 7oOpHB iCTOTHO i BHIIAJIA
BMICT JOCTYMHOIo ¢Gochopy B IPYHTI IMiJ KyJb-
TypaM{ CiBO3MIiHU, 32 BHHSITKOM IIIIICHUII O3H-
MOI, Jie Iieii IToKa3HuK cTaHoBuB 2,0 mr/kr. Haii-
OlNbIIIe 3pOCTaHHS HOro 3a poTailiro 3ahikCOBaHO
i sstamMeHeM sipuM — 6,6 % (8,0 Mr/kr), KyKypy-
13010 — 6,5 % (9,0 mMr/kr) 1 consturaAKOM — 7,7 %
(10,0 mr/kr), a 3aranom y ciBosmini — 4,5 %
(6,0 Mr/kT).

BwmicT 0OMIHHOTO KajIito B 9OpPHO3EMi THIIOBO-
MY iICTOTHO 3HU3HMBCS 3a I’ SITh POKiB Ha HEyI00pe-
HUX JUISHKAaX I BCIMa KYJIBTypaMd CiBO3MIHH
(mim siuMeHeM SpUM HaiMeHIe — 5,4 MI/KL, i
COHSIIHMKOM HaiOinbine — 15,2 mr/kr). 3a nep-
IIIOTO PIiBHS JTOOPWB I MITICHUIICIO 03UMOIO, CO-
HAITHAKOM, SYMEHEM SIPHM 1 KYKypyA3010 TaKOXK
3a()iKCOBAaHO ICTOTHE 3HUKEHHS 1[bOTO MMOKA3HUKA,
1 JIWIIIE TIiJ] CO€F0 BOTO HE BiAMIUEHO. 3a IPyroro
piBHSI TOOPUB 11eH TOKa3HUK ICTOTHO ITiIBUIIIABCSI
ITiJT COEIO 1 TAMEHEM SIPUM, a TIiJ] PEIITOI0 KyIBTY]D
1 3araJioM y CiBO3MiHI HOTO BiIXWJICHHS 3HAXOMIH-
JIUCS y MeXax MoXuOku nociiay. Halisuiia Hopma
no0puB 3a0e3neunsia iCTOTHE 3POCTaHHSA BMICTY
0OMIHHOTO KaJiio B TPYHTI Mix BCIMa KyJabTypa-
MM CIBO3MIHH, SIKE CTAHOBHJIO: i1 coero — 5,1 %
(4,8 wr/kr), mmreHuier osumor — 7,1 %
(6,8 mr/kr), constaukoM — 11,3 % (11,2 mr/kr),
ssaMeHeM spuM — 6,9 % (6,4 MI/KT), KYKypyln3010
—2,7 % (2,4 Mr/kr), a 3arajaoMm Iij CiBO3MIHOIO —
6,6 % (6,3 mr/kr). [llopiuHe 3acTOCYBaHHS Ha I'eK-
Tap piwt 12 1/ra tHoro + N, P K~ migsummno
e mokasHuk Ha 1,0 MI/KI, OIHaK BiH HE JOCSAT
CTaTUCTUYHO 3HAYYIIO1 BETMINHH.

BwmicT 0OMIHHMX KaTIOHIB KajblLil0 y TPYHTI
3a I’ ATHPIYHUHN TEepioa iCTOTHO HE 3MIHMBCS I
CO€I0 1 COHSAIIHUKOM Ha BCiX BapiaHTax JOCIiYy.
IcToTHE 3HMXKEHHS Horo 3ahikCOBaHO 3a BHECEH-
Hs1 HalBUIIIOT HOPMU JOOPUB IIi /1 MIICHHINIO O3UMY
1 TAMIHB SIPUN, Ta IPYTOTO 1 TPETHOTO PIBHIB J0-
OpUB IiJT KYKYPYI3Y.

3aramoM y CiBO3MiHI IeW IMOKa3HUK iCTOTHO
3MEHIINBCS JIUIIE 3a MIOPIYHOTO 3aCTOCYBAaHHS
BIIPOZIOBK POTAIlil HAMBHIIOT HOPMH JTOOPHB.

BwmicT y rpyHTI OOMIHHMX KaTiOHIB MAarHiro
ICTOTHO 3HU3UBCA: IiJl COEI0 HA HEYTOOPCHMX [i-
JISTHKAX, MIIICHUTICIO 03MMOI0 — Ha HEYAOOPEHHX i
yaoOpeHUX HAWBHIOI0 HOPMOIO IOOPHB IijIsSH-
Kax, KyKypy[I30I0 — 3a HaWBHIIOI HOPMH JTOOPUB.
Ilix ssaMeHeM SpuM HE TTOMIYEHO iCTOTHUX 3MiH
IIHOTO MMOKAa3HUKA Ha BCIX MIJITHKAX JOCIiAY, a i
COHSIITHUKOM 3a(hiKCOBaHO iCTOTHE HOTO 3pOCTaH-
HS 32 HAWBUIIOI HOPMHU TOOpPHB.

3araqoM y CIBO3MiHI ICTOTHHX BiIXWUJICHB
fioro B 2019 pori mpoTH BHXITHOTO 3HAYCHHS
2015 poxy HE BCTaHOBJICHO.

VY cepenHbOMY 3a IT'SATh POKIB 3a BHECEHHS
MIePIIoi, APYToi 1 TPETHOI HOPM TOOPUB yporKaii-
HICTb COI HiABMIIMIACH BiamoBigHo Ha 0,54; 1,24
12,06 t/ra (31,8; 72,9 1 121,2 %), nieHutii o3u-
moi — 1,03; 2,55 1 3,94 1/ra (26,6; 65,91 101,8 %),
constmHUky — 0,37; 1,34 1 2,29 1/ra (19,3; 69,8 1
119,3 %), sstumento sporo — 0,92; 2,11 1 2,96 1/ra
(33,6; 77,0 1 108,0 %), xykypym3u — 4,39; 6,73 i
8,52 1/ra (129,1; 197,91 250,6 %), MOpiBHIOKOYH 3
HeynoOpennmMy Bapiantam, 3a HIP . BinmnoBinHo
0,31; 0,64; 0,27; 0,54 1 0,88 1/ra.

[IpoayKTUBHICTE CIBO3MIHN Ha HEYITOOPCHUX
IUITHKAX, YIOOpPEHHX IEpIIoI0, APYrol 1 Tpe-
THOI0O HOpMaMHu TOOPHUB, CTaHOBWJIA BiIITOBITHO
2,35;3,61; 4,771 5,77 1/ra cyxoi peuoBuHH, 3,21;
5,04; 6,64 1 8,00 T/ra kKOpMOBHX OIUHHIIB, (0,296
0,422; 0,560 i 0,691 T/ra mepeTpaBHOrO MPOTEi-
Hy 3a HIP . Bigmosiguo 0,38; 0,51 1 0,043 1/ra, a
3a0€31eUeHICTh KOPMOBOT OJMHUIN TIepEeTPaBHUM
mporeinom — 92,2; 83,7, 84,3186,4 1.

B onHiif KOpMOBiit OMWHUIII OCHOBHOI IIPOIYK-
1ii coi, TIICHUIII 03UMOi, COHSANTHUKY, STIMEHIO
SIPOTO 1 KYKYPYA3H BMICT IEPETPABHOTO MPOTEIHY
CTaHOBMB BianoBigHo 224, 73, 185,58 147 r.

BucHoBku. Jluie 3a HalBUINOI HOPMH J0-
OpuB BiIMIYEHO 3pPOCTaHHS BMICTYy TyMycy Ha
0,44 1/ra i 3amaciB 3aranpHoro a3oty Ha 0,89 1/ra
B OPHOMY IIapi TPyHTY.

Buecenns 12 T ruoro + N P K. Ha rekrap
pULTl CIPUYMHMIO HEICTOTHE 3HIDKEHHS BMICTY
aMOHIMHOTO a30Ty. 3a HAWBUIIOI HOPMHU TOOPUB
BMICT a30Ty aMOHIHHOTO MIiIBUIIUBCS 3arajioM y
ciBo3MiHi Ha 2,0 MI/KT.

Hopma no6pus 12 1/ra raoro + N, P, K. 3a6e3-
neymIa cTabiTizaIlito BMICTy B OpHOMY IIIapi TpyH-
Ty TYMYCY, @30Ty aMOHIHHOTO 1 MiHEpaJIbHOTO, a 16
t/ratHorO + N | P, K  —iX icTOTHE 3pOCTaHHS.

Haiipuima HopMa JOOPHB iICTOTHO ITiABUINAJIA
BMICT IOCTYITHOTO (hocopy 1 0OMIHHOTO Kaiio B
TPYHTI i BCiMa KyJasTypaMu ciBo3MiHu. OOMiH-
Ha KUCIIOTHICTh 32 HYJILOBOTO, MEPIIOTO, APYroro
1 TPETHOTO PiBHIB YIOOPEHHS 3MECHIIIUIIACS BiJIIIO-
Biguo Ha 0,11; 0,10; 0,161 0,22 3a HIP 0.05 0,12.

lNapomiThaHa KUCIOTHICTH 3a HYJIHOBOTO 1
Mepmioro piBHIB p00puB migsumnmuiacs Ha 0,15,
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a 3a Apyroro i TpeThoro — BiamoBimHO Ha 0,20 i
0,28 mr—eks/100r. IcToTHE 3MEHIIIEHHS CYMHU YBi-
OpaHHX OCHOB, CTYIICHS HACHYEHHS TPYHTY OC-
HOBaMH 1 BMiCTy OOMIHHHX KaTiOHIB KaJbIIiIO 3a
poraliiinui nepion 3ahikCoBaHO 3a BHECEHHS Ha
rekrap piui 16 T ruoro + N P K .

IIpomyKTHUBHICTD CIBO3MIHM Ha HEYTOOPEHHX
AinsHKax, ynobpenux 8 T/ra rHoro + N, P K.,
12 1 raoro + N, P K. 116 T ruoro + N, P, K
craHoBma BignosiaHo 2,35; 3,61; 4,77 15,77 t/ra
cyxoi peuoBuHH, 3,21; 5,04; 6,64 1 8,00 1/ra xop-
MOBHX oxuHHUI, 0,296; 0,422; 0,560 1 0,691 T/ra
neperpaHoro mporeiny 3a HIP . BinmosinHo
0,38; 0,511 0,043 1/ra.

5
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Binsinne cucreM yno0peHusi Ha H3MEHEHHE arpoXu-
MHYECKHX CBOWCTB YepHO3eMa THIHYHOIO NMPH HCMOJb-
30BAHMM NMO000YHOIi NPOAYKINU MPONALIHBIX KYJIbTYp ce-
B000OPOTA HA NPOTSKEHUH POTANUHU KAK OPTaHHYeCKOIro
yao0peHust

IIpumaxk HN.J., BoiitoBuxk M.B., Ilanuenko A.B.,
IIpucstkuioxk H.M., Oopa:xuii C.B., [lanuenxo U.A., ®u-
Jmnosa JI.H.

B mnenom mo ceBooOOpoTy Ipu HyJIEBOM, MEPBOM U
BTOPOM YPOBHAX yHOOpEHUH cpeqHeromosas yobllb Tymyca
cocTaBIsuia cooTBeTcTBeHHO 1,96; 1,14 m 0,24 1/ra, a mpu
TPETbEM yPOBHE OTMEUEHO MOBBIIICHHUE ITOTO IOKa3aTems Ha
0,44 t/ra. Ilpn HauBBICIIEH HOpME YIOOPEHHH 3amachkl a3o-
Ta 00IIero B LIEJOM IO ceBooOopoTy Bo3pacnu Ha 0,89 T/a.
Esxeronnoe npumenenue 12 1 HaBo3a + N, P_K_ Ha rexrap

957 827772
namHu obecrnedmio 6e3neduunTHBI OanaHc rymyca B ce-
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B0O0OOOPOTE, HE3HAUUTENILHOE CHUXKEHHE B ITAXOTHOM CJIOE 3a
IATh JIET aMMOHUIMHOTO a3zota B mouse (Ha 2,3 %), 4To He
npessiinano HCP | o TIpu HanBbiciieit Hopme yroOpenuit co-
JIep’kaHue a30Ta aMMOHUMHOTO B YepHO3eMEe THITMYHOM 32
IISITH JIET MOBBICHIIOCH B LIEJIOM 10 CeBO0OOPOTY Ha 2,0 MI/KT.

Hopwma ynoGpenuit 12 1/ra naposa + N, P K. oGecre-
YMIa CTaOMIN3alUIO COAEPIKaHUS B TIOUBE a30Ta MUHEPAb-
Horo, a 16 T/ranasosa+ N P, K  —ero cymecTseHHOE BO3-
pacTaHue B IIEJIOM II0 CEBOOOOPOTY.

VBenmuuenne copepxkaHus jgoctynHoro Qocdopa u
0OMEHHOTO Kaiusl B IIOYBE IIpU BHECEHWH 12 T/ra HaBo3a
+ Ny,P.,K,, okasanoch He CyLIECTBEHHBIM U COCTABIISIO
1,0 mr/kr. HauBbiciast HopMa ynoOpeHHid CYIIeCTBEHHO I10-
BBICHJIA COZIEPIKAHKME 3THX NMUTATENbHBIX BEUIECTB B MaXOT-
HOM CJIO€ YepHO3eMa THITMYHOTO.

BenmuunHa OOMEHHONW KHCIOTHOCTH 3a MSATH JIET IPH
HyJIEBOM, IIEPBOM, BTOPOM H TPETHEM YPOBHSIX YHOOpEHHIt
yMeHbIIuIachk coorserctBenHo Ha 0,11; 0,10 ; 0,16 u 0,22 B
uenom no cesoodopory npu HCP . 0,12. Mmaponurndeckas
KHCJIOTHOCTh NOYBBI 32 POTALUIO CEBOOOPOTA MPH HYIEBOM U
HIepPBOM YPOBHSX ynoOpenuit nmossicuiack Ha 0,15, a npu BrO-
poM 1 TpeTheM — cooTBeTcTBeHHO Ha 0,20 1 0,28 Mr-skB/100 T.

Ha ynoOpeHHBIX 1 HeyTOOpEHHBIX yJacTKax CTeTIeHb Ha-
CBIIIEHHOCTH TTIOYBBI OCHOBAHUSIMU 32 POTALIMOHHBIN NEPHOT
YMEHBIIUIACh, OHAKO CYIECTBEHHO JIMIIb IPH BHECECHUH Ha
rexkrap nammnu 16 T maposa + N, P, K. .

CozneprxaHne 0OMEHHBIX KATHOHOB KaJIbLUSI B TIOYBE CY-
IIECTBEHHO CHU3WJIOCH JIMIIb NP €KETOXHOM HPUMEHEHUN
Ha TIPOTSDKCHUM POTAIMU HAWBLICIICH HOPMBI YIOOpEHHH.
CyIecTBEHHbIX OTKJIOHEHHMH cofep)KaHHs B MOYBE OOMEH-
HBIX KaTHOHOB MarHusi He 0OHapY>KEHO.

[IponyKTHBHOCTH CEBOOOOPOTa HA HEYHOOPEHHBIX
yJacTkax, ynobpennbix 8 1/ra maBosza + N, P K. 12 1/ra
naosza + N, P K. u 16 T/ra HaBo3a + N, ,P 0K cOCTaB-
nsuta cootBeTcTBeHHO 2,35; 3,61; 4,77 m 5,77 1/ra cyxoro
Bemectna, 3,21; 5,04; 6,64 u 8,00 T/ra KOPMOBBIX EMHHII,
0,296; 0,422; 0,560 u 0,691 T/ra mepeBapuMOro MpoOTEHHA
npu HCPO’05 coorBercTBeHHo 0,38; 0,51 u 0,043 1/ra.

KiwueBble cioBa: ynoOpeHHs, CEBOOOOPOT, MO4YBA,
KyNETypa, arpOXUMUYECKHE CBOMCTBA, POTAI[MOHHBIA MEepH-
0], YpOXKaHHOCTb, IPOXYKTHBHOCTb.

Effect of fertilizing systems on changing the
agrochemical properties of black soil typical under using
tilled crops rotation by-products as an organic fertilizer
during the crop rotation

Prymak I., Voitovyk M., Panchenko A., Prysyazh-
nyuk N., Obrazhiy S., Panchenko 1., Filipova L.

In general, the average annual loss of humus was 1.96
t/ha, 1.14 t/ha and 0.24 t/ha, respectively, for zero, first and
second fertilizer levels in crop rotation, while the increase for
the third level made 0.44 t/ha. At the highest fertilizer rate,
total nitrogen reserves in crop rotation increased by 0.89 t/
ha. The annual application of 12 tons of manure + N P K
per hectare of arable land ensured a deficit-free balance of
humus in crop rotations and a slight decrease of 2.3 % of
ammonia nitrogen in the arable layer over five years, which
did not exceed LSD, .. With the highest fertilizer rate, the
ammonia nitrogen content in the black soil typical for five
years increased by 2.0 mg/kg in total in crop rotations.

The fertilizer rate of 12 t/ha of manure + N P _K

957 827772
stabilized the mineral nitrogen content in the soil and the dose
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of 16 t/ha of manure + N, .P K
level in the crop rotation.

Increase of available phosphorus content and potassium
exchange in soil at the application of 12 t/ha of manure +
N,.P, K, was not significant and made 1.0 mg/kg. The
highest fertilizer rate significantly increased the content of
these nutrients in the typical black soil arable layer.

Over five years, exchange acidity at zero, first, second
and third fertilizer levels decreased by 0.11, 0.10, 0.16 and
0.22, respectively, with the total for crop rotation of LSD,
0.12. Soil hydrolytic acidity for crop rotation at zero and first
fertilizer levels increased by 0.15, and at second and third
fertilizer levels — by 0.20 and 0.28 mg — eq/100g, respectively.

The degree of soil saturation with the bases decreased
during the rotation period at fertilized and unfertilized plots,

significantly increased the

MO,
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but significant decrease was observed only at application of
16 tons of manure + N, P = K. per hectare of arable land.

The content of calcium exchange cations in the soil only
decreased significantly during the rotation period when the
highest fertilizer rate was applied annually. No significant
deviations were found in the content of magnesium exchange
cations in the soil.

The crop rotations at unfertilized plots, fertilized with
8 t/ha of manure + N, P_K_, 12 t/ha of manure + N, _P_K

767 64757 957 827772

and 16 t/ha of manure + N, P, 00K Were 2.35, 3.61; 4.77 and
5.77 t/ha dry matter respectively, 3.21; 5.04; 6.64 and 8.00 t/
ha feed units, 0.296; 0.422; 0.560 and 0.691 t/ha digestible
protein at LDS , 0.38; 0.51 and 0.043 t/ha, respectively.
Key words: fertilizers, crop rotation, soil, crop,

agrochemical properties, rotation period, yield, productivity.
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