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€NEMEHTIB XWBNEHHS 3aBAsKN iX (hiKCyBaHHIO Y CBOIN (hiToMaci,
€KOHOMIl0 (hiHaHCIB Ha yA0OPEHHS POCIIMH Ta NOKPaLLEHHs BPO-
*ato BupolLyBaHux kynbTyp (Yang et al., 2015; Bai et al., 2015).
Pegbka oniiHa HanexuTb 40 poanHu Brassicaceae, BOHa He 34a-
THa ikcyBatn aTMocepHuin Nz, ane BoHa MOXe nepexonsio-
BaTW 3aMMULLKOBMIA HITPaT i 3MEHLLYBaTW BTpaTK a3oTy B pasi Bu-
MUBaHHS, 3aBASKN BENUKIN IMUOWHI BKOPIHEHHS, LLO KOPENKOE i3
BTpPaTaMu pyxomux enemeHTiB xusneHHs rpyHty N (Thorup-
Kristensen, 2001). OTxe, 3a BUKOpPUCTaHHSI NPOMiXHMX NOCIBIB
cupaepariB 3MeHLyeTbes notpeba y MiHepanbHUX fobpuBax Ta
BTPATU PYXOMWX ENEMEHTIB xmBneHHs (Zhang et al., 2016; Yu et
al., 2014; Hooker et al., 2008).

MigBuLLEeHHS eEeKTUBHOCTI BUKOPUCTaHHS L0BpuB y poc-
NWUHHULTBI CYTTEBO 3aNeXUTb Bif CUHXPOHI3MY Mix MOTpebo
POCIH B €NeMEHTAX KMBNEHHS | iX HAAXOMKEHHS 3 PisHUX [Dxe-
pen npoTarom BeretauinHoro nepiogy (Zhang et al., 2018). do-
CMiKEeHHs1 3 BUKOPUCTaHHAM MeToauku isotony SN nokasano,
O 32 BMKOPUCTAHHS CUAepaTiB, HaOXOMKEHHS a3oTy Kpalye
Bignosigae notpebam kynbTyp Yy N Ha pisHUX CTagisx po3BuTKy
(Yang et al., 2015). ectpykuis cugepatis cnpusie TpuBanilomy
BTPMMaHHIO Y IpyHTi enemeHTiB xmBneHHs (Glasener et al., 2002)
Ta CKOPOYEHHIO BUKWUIB NAapHWUKOBKX rasiB i 3abpyaHoBaviB no-
BITPS1, 30€pEXEHHI0 BOAM Ta IPYHTY, 3aBASKA BTPUMAHHIO PYXO-
MWX MOXMBHUX PEYOBUH Y rpyHTi (Zhou et al., 2016).

MO3UTMBHWA BNNMB CMAEPATiB Ha PICT CiNbCbKOrocno-
[apCbkuX KyrnbTyp OOYMOBREHWA He nuile yaoOptoBanbHUM
eekToM, a 1 MOMiNWeHHAM arpodi3nyHMX BRACTUBOCTEMN
PYHTY, TakWX §K LWNbHICTb, MOPUCTICTb, BOAOMPOHUKHICTb
(Mandal et al., 2003; Mishchenko, 2013, 2015, 2017,
Hospodarenko & Lysjanskyi, 2015; Ustroev & Murzaev, 2020),
CTPYKTYpHO-arperaTHuii cknag rpyHTy (Linkov et al., 2015;
Shalagina, 2019, 2020), cTiiKiCTb rpyHTY [0 BITPOBOI Ta BOAHOI
eposinn (Tzandur et al., 2011). CugepaTit NpUrHiYyIOTb PICT Ta po-
3BUTOK OYp'AHIB, SKi € NOTEHLIMHUMM KOHKYPEHTaMI KyNbTYPHUX
POCNMH 32 MNOWY D KMBMEHHS Ta MOXWBHI  ENEMEHTH
(Zakharchenko & Mishchenko, 2017; Karpenko et al., 2019;
Mishchenko et al., 2019; Mishchenko & Zakharchenko, 2019).
Ane BnnmMB cupepartiB Ha arpodianyHi BAacTMBOCTI, PO3BUTOK OC-

HOBHOI KyNbTypyu 3anexuTb Bif NMOTOAHUX YMOB Y POKM AOCHi-
pxeHb (Postnikov, 2014; Kolodyazhny & Karabaev, 2020). 3aro-
pTaHHs cuzepanbHOi Macu CTPUMYE HAKOMWUYEHHS rPUBKOBHX,
BakTepianbHMX Ta BipyCHUX 3aXBOPKOBaHb CifbCbKOTOCNOAapCh-
Kux KynbTyp, 30kpema, kaptonni (Alekseev & Kasatkin, 2020).

KomnnekcHi gocnimkeHHs eBponeicbkoro 3emnepobe-
TBa NOKa3anw, Lo TpaguLitHni 0bpoBITOK FPYHTY YUHWUTL He-
CMPUATIINBY Ait0 HA M'ATb OYHKLiA IPYHTY: NEPBUHHY NPOAYKTMB-
HICTb, 3B'3yBaHHS BYIMeL0, KOoo6ir NOXMBHUX PEYOBIH Ta 3a-
Be3neyeHHst HUIMW POCTIMHU, PETYMIOBAHHS BOGHOTO PEXMMY Ta
OYMLLUEHHS BOAM, CepedoBulie AN iCHYBaHHS OpraHiamiB
(Ghaley et al., 2018). 'mobankHe NOTENMIHHS 3MIHIOE BOAHUI pe-
XUM, BNAMBatoYi Ha (PEPMEHTATUBHY akTUBHICTb FPYHTY, sKa, Y
CBOI0 Yepry, BNIMBae Ha konoobir noxueHUX pevoBuH (Kovacs et
al., 2017).

BpaxoBytoun Baromuit ¢haktop yaobpeHHst 3a BUpOLLY-
BaHHS KapTonsi, METO Lboro JocnigxeHHs byno gocnignTy ya-
COBi 3MiHV BMICTY JOCTYMHUX ANS AAHOI KyNbTYpU ENEMEHTIB X1-
BMEHHS IPYHTY 32 BMKOPUCTAHHSA MICMSHKHUBHOI cupepauii Ha
(boHi pisHMx cnocobis 06pOBITKY rPyHTY.

Matepianun i metogu pocnigkeHb. [lonbosi go-
cnigpxeHHst npoeoaunuck 3 2005 no 2010 pp. Ha 6asi gocnigHoro
Mons HaB4anbHO-HaykoBOro BUPOOHMYOro LieHTpy CyMCbKOro Ha-
LioHanbHoro  arpapHoro  yHiBepcutety  (HHBK  CHAY)
(34431 cx. 0. i 50054" nH. ww. 3a [puHBiyem). BnactmeocTi Yop-
HO3eMy TUMOBOrO AOCRiAHOro nonst Ha rmubuxi 0—30 cm cTaHo-
Bunu: BMmicT rymycy — 3,9 £ 0,3 %, rpyHT XxapakTepu3yBaBCcACcs
HW3bKUM CTyneHeM 3abesneyeHHsl Tippomni3oBaHMM a3oToM —
101 mr/kr (3a KopHchinbaom), MigBULLEHMM BMICTOM pYXOMUX
cnonyk P20s i K20 — signosigHo 135 i 117 mr/kr rpyHTy (3@ Ynpu-
KOBM).

[MorogHi YyMOBM Y POKM NPOBELEHHS LOCHIMKEHb Pi3HM-
NUCS SIK 32 3BOMOXKEHHSM, TaK i 32 TEMNEPaTypHUM pexxumom. 3a
[aHuih nepiog, crocTepirany NOMiTHe NOTENAiHHS KniMaTy — BC
POKY 32 CepefHbOPIYHOK TEMNEPATYPOKD MOBITPS iICTOTHO nepe-
BULLYBanW GaraTopiyHMI NOKA3HMK, EKCTPEMATbHAMM Y LIbOMY
nnaxi 6ynu nepiogn — 2005, 2007—2010 pp. (Tabn. 1).

Tabnuusa 1

[MoroaHi ymoBK nepiogy AoCTifXeHb
3a AaHumu meTeoctaHuii M. Cymu, 2005—-2010 pp.

Micsiup Temnepatypa nositps, °C | KinbkicTb onagis, Mm

cepenHs Baratop. | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | cepepns baratop. | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
CiveHb 6,8 -13190] 04 | 46 | -50 | -10,9 38,0 55,5 | 16,3 | 639 | 345 | 47,7 | 38,2
JlioTuit 6,3 63190 -56 | 11| -25] 40 30,0 425 | 484 | 52 | 149 | 47,7 |77.2
bepeseHb -1,2 37 (1-12] 54 | 48 | 14 | 06 33,0 229 | 656 | 274 | 413 [ 626 | 7,7
KBiTeHb 77 105189 ( 81 | 11,7101 | 10,5 35,0 216 | 251 [ 196 | 53,3 | 50 |17,0
TpaBseHb 151 19,01152( 184 | 146 | 156 | 189 51,0 18,2 | 127 | 416 | 60,6 | 71,7 | 345
YepseHb 18,8 175120,6 20,7 | 193 | 221 | 233 68,0 72,2 1498 [ 904 | 231 | 449 | 157
JluneHb 19,5 2121207 21,7 | 216 | 219 | 26,2 73,0 69,0 | 58,0 | 374 | 134 | 164 | 114
CepneHb 19,2 2141209 234 | 220 | 184 | 257 64,0 188 | 105 | 9,7 | 785|330 |78
BepeceHb 13,3 16,2 14,8 14,7 | 13,9 | 16,7 | 152 44,0 53 [80,0790]240| 94 |717
YKoBTeHb 6,4 82 90| 95 | 104 | 86 55 45,0 58,7 | 33,0 | 385 | 170 | 77,3 | 445
Jluctonag 0,1 23 [19]-01 ] 29 | 41 72 45,0 89,9 | 155 [ 429 | 39 | 503 |614
pyneHb 4,2 (301114 | -24 | 46| -35 44,0 654 | 10 | 20,7 | 32 | 752 |854
3a nepiog 15,6 17,6 (169 | 17,8 | 17,2 | 17,5 | 20,0 335 205 | 445 | 278 | 373 | 328 | 261
BereTauji + o bararop. | 20 | 1,3 | 22 16 | 19 44 -130 | 110 | -57 38 -1 | -74
3a pik 6,81 851781960 | 942 | 8,88 | 9,47 570,0 540 | 634 | 523 | 552 | 689 | 576

+ po Garatop. | 1,70 [1,01] 2,79 | 2,61 | 2,08 | 2,66 -30 64 47 | 18 | 119 | 6

kasHuKK1 Temnepatypu nositps bynu y 2005—-2009 pp., a ekcTpe-
manbHi y 2010 p. EkctpemanbHo Tenmumu o 6aratopivHoi

3a BereTaLiiHui nNepiog sk CyTTEBO Xapki 40 HOPMW NO-
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HOPMM 32 TEMMepaTypHUM PEXMMOM Bynu TakoxX RICNSHKHUBHI
nepioay pPoKiB AOCTILKEHD.

[MOBHOLiHHE BMKOPUCTaHHS TEMMOBUX PECYPCIB PErioHy
BOCHimKeHb POCAMHaMU NIMITYETLCA KiNbKICTIO Ta PiBHOMIPHICTIO
BWNaaaHHsa JowliB. AHani3 KinbKoCTi onajis nokasye, LWo y cepe-
AHLOMY 3a piK iX BUNano y Tpu 3 6 pokiB MeHLLe BaraTopiyHoi Ki-
nbkocTi. Mpy LbOMy, BUNaaaHHs onagis He 6yno piBHOMIPHUM K
3a pokamu, TaK i 3a micauamu. 3okpema, 2009 p. ByB HanbinbL
Bonorum, a 2007 p. — iCTOTHO NocyLUNMBKM. 3a BereTawinHuii ne-
piog 3 poKiB AOCHimKeHb NOMITHO mocywwnmeuMK Bynn — 2005,
2007 Ta 2010 pp., HalnoMiTHiLKMIA HepoBip onagie cnocTepirany
y 2005 p. — 110 mm. 3a nicnspkHUBHWI NEPIO Y POKW SOCTIiMKEHb
KinbkicTb onagis 6yna TMNOBOO A0 6araTopivHOI 3 HE3HAYHWUM He-

no6opom. [locuTb CIpUATANBMMU 32 3BONTOXEHHSAM Y MICMSHKHUB-
HWA nepiog 6y 2006 pik, a icToTHO nocywnueum — 2005 p., 3
Hepobopom 70,2 MM BOOTW.

MonboBi i NabopaTopHi AOCMIMKEHHS BUKOHYBanuCs 3a
3aranbHoNpUAHATAMM MeTogukamu. OBrMikn i CnoCTEPEXEHHS
NPOBOAMIACS Y TPMPA30BOMY MOBTOPEHHI Mepes 3aropTaHHAM
cugeparty (3 4. X), 3a BMPOLLYBaHHS BypsKiB LyKPOBKX Ha Yac
ciBbu (2 g. V), amukanHs mixpagb (1 4. VII) Ta 36upanns (1 4. X),
a 3a BMpOLLYBAHHS KapTonmi Ha vac cagiHg (1 4. V), UBITiHHS
(3 A. VI) Ta nepepn 36upanHsm (3 a. VIII).

Cxema gocnigy 3 BU3Ha4eHHs1 eheKTUBHOCTI crnocobis
06pobiTKy FPYHTY 3a 3aropTaHHs NICMSXKHUBHOIO cuaepaTty pe-
Obku oniiiHoi npu kapTonni, 2005—2010 pp. HacTynHa:

. OcHoBHe ya0OpeHHs OcHoBHWI 06pOBITOK IPYHT
Ne BapiaHTa ( ¢ak¥§p Ap) ( ¢aK$op E) PYHTY

1 . . ) . nonuueBa opaHka Ha rmnbuHy 28—30 cm (KOHTPOIb)
2 mcnﬂ)KHMBHé p;u;ﬂ(m MLLIEHALY 031MO! Hesnonuuesmin 06pobiTok Ha rmmbuHy 28—30 cm

3 Y(K;Hrfp;nﬁm 6eanonuLesmi 06poBiTok Ha rmbuHy 13—15 om

4 Gesnonuuesuit 06pobitok Ha rnbuHy 6—8 cm

5 nonuuesa opaHka Ha rmmbuHy 28—30 cm (KOHTpOIb)
6 (hoH + niCNsHKHUBHWUIA cuaepaT peabk oniiHoi | 6eanonuuesuin 06pobiTok Ha rmubuHy 28—30 cm

7 29,7 1lra Hesnonuuesmin 06pobiTok Ha rmubKHy 13—15 cm

8 Gesnonuuesuit 06pobitok Ha rnbuHy 6—8 cm

Mnowa nocisHoi AinsHKA 96 M2 (WrpuHa 8 M, JOBXMHA
12 m), 0bnikoBoi aingHkv — 60 M2. [locnig 3aknageHo 3a MeToaoM
PO3LLENIIEHMX SiNsHOK.

BwmicT a3oty, chocchopy, Kanito 1 kanbLjilo y pocinHax cu-
AepariB BU3Havanu 3a MH3byprom LWIsSXOM 030€HHS 3 NoAarb-
LUMM BU3HAYEHHAM: @30Ty — KONIOPUMETPUYHIM METOAOM Ha ¢ho-
TOENEKTPOKONOPUMETPI, KOPUCTYIOUUCL MPU LibOMY CUHBO-DIO-
NeTOBUM CBITNOINLTPOM, Pocdopy — Ha HOTOENEKTPOKONOPU-
MeTpi Y YepBOHiit abo iH(hpadepBOHilt AiNsHLi cnekTpa, Kanito i
KanbLiito — Ha NONyMeHeBOMY (POTOMETPI. BMICT Y FpyHTI NyKHO-
rifponi3oBaHoro asoTy Bu3Havanu 3a KopHdingom, pyxomux
topm dpoccropy 1 kanito — 3a Hnpikosum.

[MicnsKHUBHWIA CuaepaT peabku OniiHOI BMCiBaNM Ha no-
yaTKy CEprHs i 3aropTanu y fpYHT HanpWKiHLi XXOBTHS 3 Noaarnb-
LUMM BUPOLLYYBAHHAM Yy HacTynHoMy polli kapTonni (copt Cnoss-

10

Hka) Ta bypskis Lykposux ribpua Ymarcekuin YC-97 3a 3aranbHo-
NPUIRHATO arpoTeXHikoto Ans ymos JlisobepexHoro Jlicocteny 3
BKIIOYEHHSIM Y TEXHOMONiI0 eNEMEHTIB OpraHiyHoro 3emnepobc-
TBa.

Pe3ynbTat. OnTManbHe XMBNEHHS POCIMH 3aneXnTb
He nuwe Big Buay fobpuaa, a 1 Big cnocoby Ta rnmbuHm 06pobi-
TKIB IPYHTY, NPOBEAEHNX ANs MOro 3aropTaHHs. Pedbka oniHa
33 vac nicnskHuBHOro nepiogy BupoLlyBaHHs 2005—2009 pp.
cnpusina Mobinisaji BULLOrO BMICTY riAponisoBaHOro a3oTy y Lwa-
pax rpyHTy 0—10 cM — 118 mr/kr i 10—20 cm — 109 mr/kr. Mopie-
HSIHO 3 KOHTPONeM Be3 MociBy cuaepary, pisHuus ctaHoBuna 13
i 11 % BignoBigHo. HalnoMiTHiLE NigBMLLEHHS [0 KOHTPOSO BMi-
CTy a30Ty Ha 14 Mr/kr fpyHTY BCTaHOBMEHO B wWapi rpyHTy 0—
10cM 3a BMPOLLYBAHHS MICNSHXKHMBHOTO MOCIBY Cuaepaty

(puc. 1).
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Puc. 1. BMiCT enemeHTiB X1BMEHHS 3a LWapamu IPYHTY nepes 3aropTaHHaM NiCAsXKHUBHOTO CUAepaTy peabki OniiHoI,
cepeaHe 3a 2005—2009 pp., mr/kr.

3HaYHO BMLLMIA BMICT AOCTYMHUX ANS poOCrvH popm
as3oTy A0 rnbuHn 20 cm 06yMOBNEHMIA NOKPaLLAHHAM Mikpobio-
NOTiYHMX NPOLECiB, BHACTIZOK AKUX MOBIiNi3aLlis NOXUBHUX peyo-
BWH NepeBaxana Hag BMHOCOM. B HuxHbomy wwapi 20—30 cm
BMICT rigporni3oBaHoro asoTy nid NociBoM peabku OMifHOI BU3Ha-
YEHO HKYMM [0 KOHTPOIIO, OCKIMbKM AisiNbHICTb IPYHTOBOI 6i-
0TW, 3afiSHOT y NpoLiecax NepeBeseHHs LbOro enemMeHTy y foc-
TynHi opMu, Ha rMBKHI CMOBINbHIOBaNack i He KOMMeHcyBana
110ro CMOXWBAHHS POCIMHAMK Cuaeparty.

Y BepxHbomy 0—10 cm wapi rpyHTy Ha 1,6 mMr/kr 36inbLuy-
BaBCS BMICT pyxoMoro ¢hoccopy, NOPIBHSHO [0 KOHTPOM 6e3
nocisy cuaepary, e nepeq 3aropTaHHaM cuaeparty piBeHb Aoc-
TYNHWX chocaTiB BUSHAYEHO Ha PiBHI 127 mr/kr. Y rambwmx wa-

BicHuk CyMmcbKoro HaulioHanbHOro arpapHoOro yHiBepcurteTy

pax rpyHty 10—20 Ta 20—30 cm BMmicT pyxomoro doceopy, BHa-
CRifoK BUHOCY MOr0 POCIMHAMM pefbKi ONINHOI, ICTOTHO 3HUXY-
BaBCA 0 KOHTponto i ctaHosmB 117 1a 103 mr/kr. 3a nepiog Bu-
POLLYBaHHS NICASHXKHUBHOI Peabky ONiMHOI Ha cuaepat BMICT 06-
MIHHOrO Kanito MOMITHO NOCTYNaBCcs KOHTPOnto Ge3 nocisy cuae-
paTy; HaMeHLLY Pi3HULIK MK HUMK — 1,0 Mr/Kr BU3HAYeHO y Bep-
xHboMy Lwapi 0—10 cm, a y wapi 20—30 cM — HanbinbLy — 7 mr/kr.

TaKkuM YMHOM, Nepes NPOBEAEHHSM OCHOBHOMO 06pobi-
TKY, MICSPKHUBHIA NOCIB PebKM ONINHOI Ha 3eneHe fobpuBo 3a-
OeaneuyyBaB Ha 8 % BULLMIA BMICT rigponi3oBaHOro asoTy A0 pi-
BHs 104 mr/kr, nopiBHAHO 3 6e3cuaepancHum POHOM, Ta, CNOXN-
BaloYM 3a Nepiog CBOrO BUPOLLYBaHHS MakpOENeMeHTU 3 IPyHTY,
3HWKyBaB Ha 2—3 % 3anacu JocTynHux opm cocdopy o
116 mr/kr i kanito — fo 118 mr/kr y wapi rpyHTy 0—-30 cm (puc. 2).

Cepisa «ArpoHomis i 6ionorisi», Bunyck 3 (41), 2020
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ocdopy — 100—163 i kanito — 107—157 mr/kr. HainHwkui 3anacu
BOCTYMHWUX €NEMEHTIB KUBMEHHS y FPYHTOBMX Lapax Bynm y



2006 p.: asoty — 70,3—129 wmr/kr, hoccpopy — 79,3—141 wmr/kri ka-
nito — 77,3—126 mr/kr.

Y cepeaHbomy 3a 2006—2010 pp. npu BupoLLyBaHHi 6y-
PAKIB LIYKPOBUX cuaepaT peabKu OriliHOi, MOPIBHSHO 3 KOHTPO-
newm 6es cupeparis, 3abesneums 3a BCix 06pobiTKiB FPYHTY Nigsm-
weHHs y wapi 0—30 cm BMicTy rigponisoBaHoro a3oty Ha 8—12 %
po 105107 mr/kr, pyxomoro ¢ocgopy — Ha 7—11 % po 123—
125 wmr/kr Ta kanito — Ha 9—12 % no 120—122 mr/kr. INip nocisamu
kapTonni nepesara cuaepaTy 4o KOHTPOIHo BiMbLL BUpakeHa, Lo
00ymMOBWNO Ha hOHI 3eneHoro fobpuBa BULLMIA BMICT @30Ty —
111—114 wr/kr, doccopy — 127—130 mr/kr, Ta kanito — 121—
124 wr/kr.

3aropTaHHsa cuaepaTy pedbku ORMHOT LWASXOM rmn6o-
koro 6e3nonuuesoro 0bpobitky Ha 28—30 cm 3abesneunno B
wapi rpyHTy 0—30 CM HaMBULMA BMICT MOXMBHUX ENEMEHTIB.
Llei cnoci6 3aropTaHHs 3eneHoro obpuea peabki ONiMHOI Ha-
[AaB CYTTEBO BULLY 3a06€3MeYeHiCTb NOKUBHUMM eNeMeHTamMu no-
CiBM TECTOBMX KyNbTyp Ta Pi3HMBCS Y MeXax noxubku go Heano-
NIMLEBOrO PUXNEHHS Ha rMunbuHy 13—15 cM nig kapTonnto 3a BMi-
CTOM a30Ty (ae 1oro Bu3HayeHo 113 mr/kr) Ta 4o opaHku Ha 28—
30 cm — 3a BmicTom chocdpopy (129 mr/kr). HaituiLy nokanisatio
€IEMEHTIB XUBMNEHHS O MOBEPXHi IPYHTY BM3HAYeHO 3a 6e3no-
NULLEBOrO 3aropTaHHs cugeparty Ha rnubuHy 6—8 cm y wapi rpy-
HTy 0—10 cm (Tabn. 2).
Tabnuus 2

BMicT enemeHTIB XMBNEHHS B LWapax IPyHTY Nig TECTOBUMM KyNbTypamu 3a piaHiX (OHIB yaobpeHHs Ta 06pobiTky,
cepepHe 3a 2006—2010 pp., Mr/kr

BapiaHT rinponisosannii asor | pyxomuii bochop | pyxommii Kaniit
) LIap IPYHTY, CM
(boH yaoBpen 0BpoBiTOK fpyKTy 0—10 [ 1020 [ 2030 [ 010 |p1 gX20y| 20-30] 0-10 | 10-20 | 20-30
6ypsiku uykposi
opatka 28—30 105 | 98,3 | 884 | 125 | 117 | 103 | 117 | 110 | 101
Bea cuepaTy (KOHTPOMS) Besnonuuesui 28-30 cm 110 | 97,3 | 837 | 131 | 115 | 976 | 122 | 108 | 97,7
Besnonuuesnit13—15 cm 113 | 94,1 | 805 | 135 | 111 | 941 | 125 | 105 | 945
Besnonuuesuii 6—8 cm 117 | 86,0 | 785 | 139 | 106 | 89,5 | 127 | 103 | 90,9
opaHka 28—30 117 | 105 | 92,3 | 135 | 126 | 109 | 131 | 121 109
MICRSPKHUB HUI cugepaTt Gesnonuuesuin 28—30cm 126 | 105 | 89,7 | 143 | 124 | 107 | 139 | 120 107
peabku oninHoT Gesnonnuesnin13—15 cm 131 100 | 855 | 149 | 121 101 | 141 118 103
Besnonuueuit 6—8 cm 136 | 96,5 | 822 | 154 | 116 | 981 | 143 | 116 | 100

HIPos cugepary

09| 10 10 08/ 07 10| 09| 08 08

HIPos 06pobiTky

13] 14 141 11] 10] 14 12| 11 11

Kapmonns

opaHka 28—30

109 | 102 | 93,7 | 125 ] 120 | 109 | 119 | 112 | 103

6ea cuepaTy (OHTpONs) Besnonuuesui 28—30cm 113 | 100 | 884 | 129 | 118 | 105 | 121 | 109 | 101
Gesnonuuesnin13—15 cm 116 | 97,5 | 843 | 133 | 114 | 102 | 123 | 107 | 96,9

Oesnonuuesuit 6—8 cm 119 | 933 | 815 | 136 | 110 | 99,0 | 124 | 104 | 92,7

opaHka 28—30 122 | 111 | 988 | 139 | 131 | 115 | 131 | 124 | 1M1

FCISDKHIB Hui CHISAT PETERH OTiHOT Besnonuuesui 28—30cm 137 | 110 | 94,7 | 146 | 130 | 113 | 139 | 123 | 109
Besnonuuesnin13—15 cm 142 | 108 | 88,6 | 150 | 127 | 107 | 140 | 120 | 105

Besnonuuesuii 6—8 cm 146 | 104 | 862 | 154 | 123 | 105 | 142 | 118 | 102

HIPos cugepary

14 1 13 12 |12 09 | 07 | 10| 07 1,2

HIPos 06pobiTky

20 | 18 17 [ 1,7 13 11 1151 10 1,7

36inbLieHHs rnbuHu 6e3nonuuesux o6pobiTkiB 3MeH-
LyBano AndepeHLjiaLiio po3noAiny 4o6puB i pOCIIMHHMX PELUTOK
nig nocisamm, WO CYTTEBO 3HM3WIO, NOPIBHAHO 3 06pOBITKOM Ha
6—8 cm, 3abeaneyeHicTb POCMMH MOXMBHUMK enemeHTamu 0—
10 cm wapy rpyHTy 3a 6e3nonuuesmnx 0bpobiTkie Ha rMubuHy 13—
15 Ta 28-30 cm: no asoty - BignosigHo Ha 3—4 Ta 6—7 %, ¢oc-
topy — 3 1a 57 % i kanito -1 Ta 2—4 %.

Micns nonuuesoro 06pobiTky 4obpuBa N POCIMHHI peLu-
TKU 3aropTanucs HanpiBHoMIpHiLe y wapi rpyHTy 0—-30 cMm, Wwo 1
00yMOBWIIO 33 OpaHKK cuaepaTy peabks ONiMHOI Mig nociBamu
BypsiKiB LKPOBMX | KAPTOMII HAMHWKYMIA BMICT Y BEPXHBOMY LLAPI
0—10 cm rigponisoBaHoro a3oty — 117 i 122 mr/kr fpyHTY, pyxo-
moro docropy — 135 i 139 mr/kr Ta kanito — 131 Mr/kr. Y HIDKHIX
Lwapax Lieit 06pobiTok, NopiBHAHO 3 6€3NoNMULEBUMU, NOMITHO ni-
ABYLLYBaB 3anacu JOCTYMHUX ENEMEHTIB XUBMNEHHS, 3abe3neyy-
t04n Ha poHi 3eneHoro AoBpMBa peabkm OMilHOI B Lapax rPyHTY
10 20 cm i 20—30 cM HamBULLMA BMICT rigpori3oBaHOro a3oTy B
noni 3 LykposummM Bypsikamn — 105 i 92,3 mr/kr, pyxomoro ¢oc-
copy — 126 i 109 mr/kr kanito 121 i 109 Mr/kr 3a BUPOLLYBaHHS!
OypsikiB LykpoBux Ta kaptonni — signosigHo 111 i 98,8 mr/kr

BicHuk CyMmcbKoro HaulioHanbHOro arpapHoOro yHiBepcurteTy

(asoty), 1311 115 mr/kr (dbocdopy) Ta 124 i 111 mr/kr (kanito).

3a BMICTOM eMeMEHTIB JKVBINEHHS Y HKHIX LUapax rpyHTy
B0 nonuuesoro 0bpobiTky Hanbinbw Habnwkascs besnonuue-
BUIA Ha rnbuHy 28—30 cm, pisHuUs Mix Lumi obpobiTkamn nig
nociBamu TeCTOBUX KynbTyp Ha (hoHi cuaepaTty pedbku OniiHOT
BM3HaueHa y Mexax 1—4 % i byna He cyTTeBa y wapi rpyHty 10—
20 ¢cM 3a BMICTOM riiposi30BaHoOro a3oTy i pyXxoMoro Kanit. 3me-
HWeHHs rubuHm Besnonuuesux 06pobiTkis 3 28—30 go 13—15
6—8 cM nNpM3BOAMNO O MOMITHOTO 3HWKEHHS BMICTY Y Luapax
rpyHTy 10—20 Ta 20-30 cm rigponisoBaHoro asoty — Ha 16—
41 %, pyxomoro cocdopy — Ha 14—36 %, i kanito — Ha 13—30 %,
nopiBHAHO 3 ix 3anacamu y wapi 0-10 cm.

Y AvHamiLi BUpoLLyBaHHS GYpsIKiB LlyKpOBMX i kKapTonsi 3a
Besnonuueoro 06pobitky Ha rmmbuHy 28—30 cM cuaepanbHoro
thoHy B wapi rpyHTy 0—30 CM BU3HAYEHO HaMBULLMIA BMICT riapo-
ni3oBaHoro asoty — B Mexax 94—117 i 109—120 mr/kr, pyxomux
thopm docdropy — 110—134 i 120—137 mr/kr Ta 0B6MIHHOTO Kanito
—101-133 i 108—134 wmr/kr (puc. 3, 4).
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cepeaHe 3a 2006—2010 pp., mr/kr.
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Puc. 4. [lunamika enemeHTiB xmBneHHs B wapi rpyHTy 0—30 cM nig kapTonneto 3a pisHnx oHis yaobpeHHs Ta 06pobiTky,
cepegHe 3a 2006—2010 pp., Mr/kr.

CyTTeBa nepeBara Ljboro cnocoby 3aropTaHHs 3eNieHoro | a3oTy, a Ha Yac 30MpaHHs DypsKiB LiyKpOBUX — 32 BMICTOM
po0OprBa 10 iHWMX BU3HAYeHa Ha Yac ciBOu OypsikiB LykpoBYMX 3a
BMICTOM riipOri30BaHOro a30Ty Ta Ha Yac CafiHHs kapTonni — 3a

Kaniem, B cepeduHi BereTaLii TECTOBMX KynbTyp 3a BMICTOM

BicHuk CyMmcbKoro HaulioHanbHOro arpapHoOro yHiBepcurteTy

Cepisa «ArpoHomis i 6ionorisi», Bunyck 3 (41), 2020

coc-

chopy. MpuumnHoro Lsoro Gynu CNpUSTRMBI YMOBU ANs MiHepari-
3allii cuaepaty pefbku ORiMHOT, OCKiNbKW 3a Besnonuuesoro ob-
pobiTky Ha rnmbuHy 28—30 cm 3eneHe [oBpnBO He Tak rMMboko
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3aropTanocs, sk 3a OpaHKi, @ KOPEHEBMICHWIA Wwap rpyHTy 6yB
HaNpO3MyLUEHILLINM, NOPIBHAHO A0 peLuTyn Gesnonuueux o6pobi-
TKiB.

3a edekTuBHiCTIO MOGini3aLii B KOpeHEBMiCHOMY Luapi
IPYHTY 3amacis NOXMBHUX PEYOBWH 3 hiTOMac cuaepaty peabku
oniiHoi o rmubokoro Geanonuuesoro 06pobitky Ha 28—30 cm
HanbinbLL NOCTYNaBCA NOBEPXHEBUNA — Ha 6—8 CM; pi3HULA MiX
HUMW 32 KINbKICTIO OCTYNHUX ENEMEHTIB XKUBMNEHHS BU3HAYeHa Y
mexax 1-3 % Ta cyTTeBO pisHMIacs Manxe B yci CTPOKM 06niky
(OKpiM BMICTY @30Ty Ha Yac cafiHHA kapTonni Ta 3bupaHHs Tec-
TOBWX KYNbTYP).

3aropTaHHsa cuaepaTy pedbku OMiAHOI LWIAXOM NpoBe-
AeHHs1 Besnonuuesoro 06pobiTky Ha rnmbuHy 13—15 cm, nopie-
HSIHO 10 NOBEPXHEBOrO Ha 6—8 CM, NepeBaxHO He CyTTEBO Mid-
BUMLLYBaNO BMICT MOXMBHUX enemeHTiB y wapi rpyHTy 0—30 cm,
Ta Habrnukano 1oro 40 OpaHKy, Ae 3a BUPOLLYBaHHS BypsiKiB Liy-
KPOBWX i KapTONAi BU3HAYEHO rigpOri30BaHOrO a3oTy B Mexax
93,1—114 1 106—116 mr/kr, pyxomux dopm choccopy — 108—133
i 120—135 mr/kr Ta o6miHHoro Kanito — 101—130 i 107131 mr/kr.

Mpw BUpOLLYyBaHHI TECTOBMX KyMnbTyp 3a (hOHY cuaepary
HaMBULLWIA BMICT rigponisoBaHoro a3oty — 113—120 mr/kr Ta py-
xomoro ¢pocpopy — 132—137 mr/kr y wapi rpyHty 0-30 cm Bu-
3HaYeHO B CepenuHi BereTauinHoro nepiogy. Makcumanbhi 3a-
nacv pyxoMoro Kanito Manu Ha yac 3MUKaHHs Mixpsob bypskis
uykpoBux — 130—133 mr/kr, a npy BUPOLLYBAHHI KapTonmi — Ha
yac ii cafiHHs — 131—134 mr/kr. HaimeHLy KinbKicTb AOCTYMHWX
ans pocnvH  cpopm  asoty (83—96 mr/kr), docdopy (96—
109 wr/kr) Ta kanito (90—96 mr/ra) BU3Ha4eHo Ha GoHi 6e3 cuae-
paty nepeq 3bupaHHaM Bpoxato. Taka auHamika posnoginy ene-
MEHTIB XMBIIEHHS MOSICHIOETLCS MaKCUManbHO ix MobinizaLjieto
BHACMifoK aKTUBHOI AiANbHOCTI  MikpoBionoriyHux npouecis,
MOB'A3aHNX 3 MiHepanisayielo OpraHiYHOi PEYOBUHM IPYHTY Y
nepLUii NONOBMHI BereTawuinHoro nepiofly Ta CNOXMBaHHAM 3a
nepiog BUPOLLYBaHHS BYpsIKiB LyKPOBWX i kKapToni.

3acTocyBaHHs 3eneHoro fobpuBa peabku oniiHoi 3abes-
neyyBarno 3HauyHe 36iMblUEHHS Y KOPEHEBMICHOMY Liapi FPYHTY
0—30 cm BmicTy rigponisoaHoro a3oty (Ha 7,5—14,6 mr/kr), py-
xomoro cocopy (Ha 6,8—14,3 mr/kr) i kanito (Ha 8,6—15,5 mr/kr),
nopiBHsHO 3 dooHOM 6e3 cuaeparty 3a BCix 00pobiTKiB rpyHTY.

Mix cpiTomacoto cuaepaty i 3anacamu NOXMBHUX peYo-
BUH B Wwapi rpyHTy 0—30 CM BCTAHOBIEHO NPSIMUIA, CEpeaHbOI 3a

LWINbHICTIO KOpensLinHuiA 3B8'a30K — 3a a3oToMm r= 0,656—0,32 i
ochopom r = 0,57-0,30, Ta TicHoi 3a kaniem r = 0,81-0,71. 3a
opaHku Byna Hanbinblua YacTka BniMBY iTomacu cuaeparty Ha
BMICT rigponizoBaHoro asoty — 42 %, pyxomux copm cocdopy
— 33 % Ta obmiHHoro kanito — 66 %. Cepen besnonuuesunx 06-
pobiTKiB HaMbINbLLy YacTKy BNnMBY 3eNeHoro Aobpuea Ha BMICT
asoty 1 docdopy — 19 %, Ta kanito — 61 %, Manu 3a pUxneHHs
Ha rnmbuHy 28—30 cm, a HalimeHLy — 3a 6e3nonuLeBoro pux-
neHHs Ha rmubuHy 6—8 cm — 10 % 3a a3oTom i ocdopom Ta
51 % - 3a kaniem.

Y 0—10 cM noBepxHEBOMY LLapi 3HUKEHHS BMICTY PyXo-
MWX OOPM ENEMEHTIB XWBNEHHS 3a 36inbLeHHs rnbuHn 6e3no-
nmueBoro 06pobiTky 6yno NOMITHILLIMM nicns 3eneHoro 4obpuea,
A vacTka BnamBy rMubuHu 0bpobiTky Byna BULLOK 3a BMICTOM
tocdpopy kanito Ha 8 i 15 % BignosigHO, NOPIBHSAHO 3 oHOM Ge3
cuaepaty. Lle nos'sizaHo 3 kpalow mobinisauieo JOCTYMHWX
thopm chocchopy Ta kanito B wapi rpyHTy 0—10 cM 3a noBepxHe-
BOrO 3aropTaHHs B IPYHT 3eN1EHOT Macu peabku OniiHoI.

Y wapax rpyHty 10—20 i 20—30 cm Mix rnmbuHoto 6e3no-
nmueBoro o6pobiTky i BMICTOM MOXMBHWX €NTEMEHTIB BCTAHOB-
NEHO NPSMUIA KOPENSALNHUIA 3B'A30K. 3@ 3aCTOCYBaHHS 3€NEHNX
pobpws, nopisHAHO 3 hoHoM Bes cuaeparis, y wapi rpyHTy 10—
20 ¢M BM3HAYEHO MEHLLMI BNNWB rMbuHu Gesnonuuesoro 06po-
BiTky Ha BMiCT focTynHuX chopm a3oTy i coccpopy (r = 0,65) Ta
kanito (r=0,79), Wwo noB’'s3aHo 3 yaoOptoBaNbHOK, PO3NyLLYHo-
YOI Ta aepyloyolo A€t OpraHiyHOi PeYOBMHU POCHNH peabKu
OniliHoi.

Y wapi rpyHTy 20—30 cm 3a nornubnexHs 0bpobitky npu
Besnonnuesomy 3aropTaHHi 3eneHoro 4obpuwea nigsuLLyBanacs
yacTka BNAWBY rMuUbMHKM Ha BMICT rigponiaoBaHoro asoty (72 %),
pyxomoro cocebopy (53 %) i kanito (85 %); pisHNLS, NOPIBHSAHO 3
thoHom 6e3 cugepaty, cTaHosumna BignosigHo 10, 23 Ta 4 %. Lleit
wap rpyHTy 6yB HanbinbLL ywinbHeHUM i noTpebysas rnmbokoro
MEXaHIYHOrO PO3nyLLEeHHs Ans NOKpallaHHs aepaLii Ta MiHepa-
nisauii opraHiyHoi pevoBuHW cugeparty. FAkwo y wapi rpyHTy 0—
30 cm ocHOBHMIN 06POBITOK Mg, TECTOBI KyNbTypW MaB BNMB Ha
BMICT eNneMmeHTiB XuBneHHs y Mexax 0,3—1,3 %, To 3eneHe 1ob-
pVBO peabKW ONIMHOT CYTTEBILLE BNNMBANO Ha AOCTYMHI 3anacy
MOXMBHUX peyoBuH — y mexax 21,9—31,9 % (puc. 5).
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Puc. 5. Yactka BnnuBy nicnspkHUBHOIO cuaeparty Ta 06pobiTky Ha BMICT AOCTYMHUX (DOPM €NEMEHTIB XUBNEHHS,
cepenHe 3a 2006—2010 pp., %.

YacTka BnnvBy cuaepaty Ha BMICT Mif TECTOBUMM Kyrb-
Typamu rigponizosaHoro asoty (24,5 %), pyxomoro ocdopy
(29,2 %) Ta Kkanito (35,5 %) byna HaiBuLOK B LWapi rpyHTY 0—
10 cm, a B rnbLumMX Wapax 3HKyBanack B Mexax 6,4—15,2 %.
HainbinbLumi BNnB ocHOBHOro 06pobiTky Ha BMICT rigponisosa-
Horo asoty (22,1 %), pyxomoro cocdopy (15,9 %) Ta Kanio
(9,1 %) Bu3HayeHo nig nocisamu KapTonni y wwapi rpyHty 20—

BicHuk CyMmcbKoro HaulioHanbHOro arpapHoOro yHiBepcurteTy

30 cwm, a 3a BupoLLyBaHHS BypsKiB LKpOBUX Y LWapi rpyHTy 20—
30 cm — Ha BMmicT a30Ty (23,5 %), Ta y wapi 0—10 cm — Ha BMmiCT
tocdopy (26,7 %) i kanito (9,8 %). Kpalia 3abe3neveHicTb ene-
MEHTaMW XMBMeHHs 0ByMoBMNa OTPUMaHHS Binblunx BPOXaiB
OypsKiB LKPOBMX Ta KapTonui Ha (hoHi CuaepaTy peabku OniiHOT
(puc. 6).
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Puc. 6. Bnnue cugepaty i cnocoby ocHOBHOTO 06poBiTKy IPYHTY Ha YPOXaiHIiCTb TECTOBUX KYNbTYP,
cepenHe 3a 2006—2010 pp., T/ra.

Y cepegHbomy 3a 2006—2010 pp. y rpyHT Ha ¢oHi 6e3
cuaeparTis 3 NoBiYHOK NpoayKLUiek Hagxomuno asoty 75,4 krira,
tocdopy 55,4 kr/ra i kanito 97 kr/ra; Ha hOHI 3aCTOCYBaHHS 3e-
NeHoi Macu pefbku ORiMHOI Hagxoamno BignosigHo 211, 111 i
238 Kr/ra UuX xe MaKpOEeNeMEHTIB.

3a banaHcoM eneMEHTIB KUBMEHHS OLIHIOETLCS arpoxi-
Mi4Ha eqheKTUBHICTb CrOCOBiB 3aropTaHHs NICASKHUBHUX peLL-
TOK i cupepaty (tabn. 3). BUHOC enemeHTiB XMBNEHHS KymnbTy-

pamu, ik | Benu4mMHa ix ypoxainHocTi, 6ynu Hamsuwmmm 3a opa-
Hku Ta Besnonuuesoro 06pobiTky fpyHTy Ha rmubuHy 28—30 cm
33 3aCTOCYBaHHS 3eneHoro A0BpuMBa; HaHWKYI NMOKA3HUKA BU-
HOCY BCTAHOBMEHO 3a NpOBEeEHHS Be3N0NNLEBOr0 PUXIEHHS Ha
rnnbuHy 6—8 cm Ha BeacuaepanbHoMy GooHi. 3a BUpOLLYBaHHS
OypsiKiB LyKpOBMX OTPUMAHO Oinblunid BUHOC @30Ty — Ha 23,9—
31,8 kr/ra, kapTonni — cocchopy 1 Kanito — Ha 4,4—11,5i1 17,1—
59,6 kr/ra.

Tabnuus 3
banaHc enemeHTiB XMBMEHHS nig nociBaMy NpocanHux KynbTyp 3a pisHoro oHy yaobpeHHs Ta 0BpobiTKiB rpyHTY,
cepepHe 3a 2006—2010 pp.

Bapi HapxomxkeHHs, BuHoc ypoxaem, banaHc, IHTEHCUBHICTb BanaHcy, %)
plarT kr/ra kr/ra kr/ra
OH y0BpeHHs | 06po6iToK FpyHTY N [POs [KO | N [P:0Os [ KO N [POs [ KO | N [P0Os [ KO
6ypsKku yykposi
opaHka 28—30 cm 754 | 554 | 97 | 150 | 495| 175 | -743| 59 | -775| 504 112 | 556
Bea cuepary Gesnonuuesmnin 28—-30cm | 754 | 554 | 97 | 150 | 497 | 175 | -748 | 57 | -777] 502] 112 | 555
Gesnonumuesmit 13—15¢cm | 754 | 554 | 97 | 140 | 465 | 163 -65 89 | 655|537 119 | 597
6e3nonuuesuit 6—8 cm 754 | 554 | 97 | 132 | 437 | 156 | -56,9 | 11,7 | -586 | 57,0] 127 | 623
opatka 28—30 cm 212 112 | 238 | 175 | 544 | 175| 364 | 571 | 628 | 121] 205 136
cupepat 6e3nonuuesuin 28—30 cm 212 112 | 238 | 177 | 549 | 177 | 344 | 566 | 60,8 | 119| 203 134
peabku oninHoi | Gesnonvuesuin 13—15¢cm | 212 112 | 238 | 161 | 513 172 50,3 | 602 | 659 | 131] 217 138
6esnonuuesuit 6—8 cm 212 112 | 238 | 155 | 498 | 164 | 562 | 61,7 | 743 | 136| 224 145
kapmonnsi
opatka 28—30 cm 754 | 554 | 97 | 122 | 529 | 195 | -468 | 25 98 | 61,7 101 49,8
6es cugepaty Gesnonuuesnin 28—30cm| 754 | 554 | 97 | 122 | 530 | 195| -469 | 24 | 981 61,7] 101 49,7
Gesnonvuesmit 13-15¢m| 754 | 554 | 97 | 113 | 510 180 | -37,7 | 44 | -833| 66,7 109 | 538
Gesnonuuesuit 6—8 cm 75,4 554 | 97 | 108 | 490 | 173 | -33,0 6,4 | -757 | 69,5| 113 56,2
opatka 28—30 cm 212 112 | 238 | 143 | 631 | 229 | 683 | 485| 91 | 148| 177 104
cupoepart Gesnonuuesnin 28—30cm| 212 112 | 238 | 152 | 66,4 | 237 | 59,8 | 45,1 1,3 | 139] 168 101
pedbky oninHoi | Gesnonuuesuit 13—15cm| 212 112 | 238 | 134 | 594 | 214 | 774 | 522 | 23,7 | 158 | 188 111
Gesnonuuesmit 6—8 cm 212 112 | 238 | 127 | 56,7 | 203 | 843 | 548 | 346 | 166| 197 117

Mig 6ypsikamm LLykpoBMMM Ha KOHTponi Be3 cuaeparis ba-
naHc asoty 6yB Big'eMHuM i 3a 6e3nonuuesoro 0bpobiTky Ha rnu-
BuHy 6—8 cM BiH 6yB MiHiManbHUM - 56,9 kr/ra. 3a rnubokoro
HeanonuueBoro 06pobiTky Ha 28—30 cm gediuuT a3oTy 3BinbLK-
BCA [10 - 74,8 kr/ra. Ha choHi cugepaty BCTaHOBMNEHO NO3UTUBHUI
HanaHc a30Ty BigMOBIAHO 3a 3a3Ha4eHMK 06pobiTkamm — 56,2 i
34,4 kr/ra. MopgibHi 3akOHOMIPHOCTI 6anaHcy asoTy BU3HAYEHO |
nig, KapTonseto.

BanaHc docchopy Ha koHTponi 6e3 cupeparty nig Oyps-
kamu LlyKpoBMMW KomnvBaBcs B Mexax 8 kr/ra. 3a cugepaty pe-
JbKu ONINHOT BiH NMigBuMLLYBaBCS B 7 pasi, a nig kapTonneto Big-
MoBIgHO Y 12 pasiB, Lo NOB’A3aHO 3 BinbLUMM BUHOCOM (hocdopy
BpOXaem Oynbb kapTonni.

BanaHc kanio Ha koHTponi 6e3 cugeparty nig Bypsikamu
LykpoBumM OyB Bi'€MHUM i CTAHOBMB 3a 6e3nonuueBoro obpo-
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BiTky Ha 28—30 cM Ta OpaHKot Ha Ty X rnbuHy - 78 krira, 3a Mi-
nkoro 0bpobiTky Ha 6-8 cM gediunT Kanit 3HWXyBaBCH [0
- 59 kr/ra. 3a BHeCeHHs cudeparty peabkv oninHoi 6anaHc kanio
OyB NO3MTUBHMIA i 3a pi3HMX 0BPOBITKIB IPYHTY NigBULLYBaBCS 4O
61—74 kr/ra. Y 38'3ky 3 iHTEHCMBHUM BMHOCOM Kaflito BpOXaem
kapTonni Ha KOHTponi 6e3 cuaepaTy AediLKT LIbOro eNeMeHTy 3a
rnnboknx 0bpobiTkie cTaHOBMB -98 Kr/ra, a 3a BHECEHHs cuae-
paTy BiH NiaBULLYBaBCS Ta He nepesuLLyBas 34 kr/ra 3a 6e3no-
nuuesoro 06pobiTky Ha rnubuny 6—8 cm.

O6roBopeHHs. 3a OCTaHHi poKM y pasn 3pocTae BHe-
CEHHSl HEeOpraHiyHOro asoTy B IHTEHCMBHWUX TEXHOMOMSX Ha
rnociax cinbcbkorocnogapcbkux kynbtyp (Gu et al., 2015), Togi
K MOKA3HWKYM YPOXAMHOCTI BUPOLLYBaHUX KYNbTyp 3pOCTalTh
noBinbHO. YacTo Cinbcbkorocnofapchki BUPOOHMKM BHOCATL A0-
BpuB Npo 3anac y BinbLUMX KINbKOCTAX, HiX NOTPEBYIoTb CinbChb-
Korocnogapchki KynbTypw, i Lien auchanaHc NOXMBHNX PEYOBUH,
Y CBOI0 Yepry, nocuioe ekonorivHi npobnemu (Chen et al., 2011;
Zhang et al., 2012). Takum YMHOM, BYXEe BaXIMBO 3MEHLUMTY
BHECEHHs! XiMiYHWUX 00OpKB, opHoYacHo 36epiratoum abo nigsu-
LLyI0YM BpOXKanHicTb. OgHWM i3 peanicTuiHux cnocobis € 3amiHa
XiMiuHux go6pue N abo P opraHiyHum 3eneHum fobpueom.

BoboBi cupepatu 3patHi chikcyBaTW, HakonmudyBaTW Ta
BUBINbHSTY BENUKY KiNbKICTb @30Ty, Togi ik He6000BI KyNnbTypy B
OCHOBHOMY BMKOPUCTOBYHKOTLCA ANs 3anobiraHHsa eposii IpyHTYy,
iKCyBaHHS PyXOMUX (DOPM EMEMEHTIB XMBIIEHHS Ta 3MEHLLEHHS!
iX BUMMBAHHS Yy HWKHI ropusoHTu (Tosti et al., 2012). B Hawwmx
JOCHiMKEHHsX peabka oniiHa 3a Yac NiICASHKHWBHOTO Nepioay Bu-
pouyBaHHst 2005—2009 pp. cnpusina mobinisalii y rpyHTOBOMY
ropu3oHTi 0—30 CM BMLIOrO BMICTY rigponi3oBaHOro asoty —
104 mr/kr, NopiBHAHO 3 kKOHTponeM 6e3 nociy cuaepary pisHULS
craHosuna 7,9 %.

3acTocyBaHHs 3eneHoro fobpuBa peabku OMiAHOI CyT-
T€BO 36iMbLUMIO BpOXait kapTonni Ta BypskiB LykpoBux (puc. 6)
Ta Kpalle 3abe3nevyBano ix MakpoeneMeHTamu NpoOTArOM BCb-
Oro Nnepiogy BUPOLLYBaHHS, LEMOHCTPYIOUMN CTUMYNbOBaHE 3pOC-
TaHHS BPOXalo Ta MOIMWUHAHHS €NEMEHTIB XWUBMEHHS, WO Y3rog-
XyBarnocs 3 iHWKUMK SOCRIZKEHHAMMN 3 BUKOPUCTaHHAM 6060B1X
abo Hebobosux cupepatis (Yang et al., 201; Bai, et al., 2015;
Zhang, et al., 2016; Liang et al., 2011). Ane B psgi Bunaakis,
03UMi cuaepaTut (B TOMY YMCAi pinak O3UMUIA) NPU BiJHOBMEHHI
POCTY MOXYTb NpOsBNATH cebe AK KOHKYPEHTU OCHOBHUM KyIlb-
Typam, Hanpuknag, npu BupoLyyBaHHi kaptonni (Carrera et al.,
2005).

[aHi pucyHKy 3 AEMOHCTPYIOTb NO3UTUBHUI BNIUB Cuae-
paTy Ha BMICT MaKkpOeneMeHTIB B OPHOMY LLApi i HAaronoLyTh
Ha [ieBOCTi 3aMiHu HeopraHiuHux 40OpWB 3aCTOCYBaHHSAM Micns-
XHWBHOTO CMAEepaTy pedbKy OMiNHOI, WO 3abe3neyye cyTTeBe No-
KpaLLEHHsI MOXMBHOTO PeXUMy KapTonfi i BypskiB LyKpOBMX Ta
NiABULLEHHS iX BPOXaMHOCTI, NOPIBHAHO 3 KOHTpOnem 6e3 BHe-
CeHHs1 4o0puB.

CupepanbHi KynbTypu MakTb pisHi koedilieHTn rymidi-
kauji, CniBBIOHOLUEHHSI MOXMBHUX €NTEMEHTIB Yy HaA3eMHii Ta
NiA3eMHiN YacTuHax. BHeCeHHs MiHepanbHUX Jo6puB Y PisHMX
cniegigHoweHHsx NPK Ta fosax 3MeHLLYHOTb Ui koedilieHTu cu-
pepatiB (Hospodarenko & Lysianskyi, 2016). Tak, K. Hab-
tegebrial pasom i3 cnisasTopamu (Habtegebrial et al., 2007) nosi-
BOMUIN, Lo cnocobu 06pobiTKy FPYHTY BNMBAOTL Ha iHTEHCUB-
HICTb BUBIMIbHEHHS €MEMEHTIB XWBMEHHA Ta MaloTb 3HAYHWUK
BMAMB Ha GionoriYHnin ypoxkaii kynbTyp. BueHi BkasytoTb, LWO 3a
rnubokoro 06pobiTKy FPYHTY NOKpPALLYETLCS LOCTYMHICTL NOXUB-
HWX PEYOBWH Ta BOAW ANs €DEKTUBHOTO 3aCBOEHHS EMEMEHTIB
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KMBNEHHS], L0 3YMOBMIOE OTPUMaHHS BULLMX BpoxaiB (Gomma
et al, 2002; Gulet al., 2009; Habtegebrial et al., 2007).
J. D. Jabro Ta in. (Jabro et al., 2010) BusiBunK, Wo rnnbokuit 06-
POBITOK IPYHTY MPU3BOAUTL A0 3HWKEHHS OMOPY MPOHWUKHEHHS
TPYHTY LLASIXOM PO3MyLUYBaHHS FINOLLOTO Lwapy rpyHTYy i, 3peLu-
TOH, NPWU3BOANTB 4O KPALLOro MOMMMHAHHS PYXIIMBMX NOXMBHUX
PEYOBWH i3 rMMBLIOT rMMBUHK FPYHTY, LUO i NIATBEPIXYETLCS pe-
3ynbTatamu Halmx JocnigpxeHs (puc. 3, 4).

3a BigMoBY Big NonMLEeBOro 06pobITKy rPyHTY BiaMIYEHO
3HIKEHHs1 BTpaT @30Ty, OpraHiyHoi pevoBuHu (Bahadar et al.,
2007; Agostini et al., 2012; Basamba et al., 2006). Hamu BcTaHo-
BMEHO BULLY KOHLEHTpALilo JOCTYNHUX (DOPM ENEMEHTIB KUB-
neHHs 3a 6e3nonuuesoro 06pobiTKy Ta Npy 3MEHLLEHHI MO0 rnu-
BuHu. Tak, y wapi rpyHTy 0—10 CM BCTAHOBNEHO HANBULLWIA BMICT
rigponi3oBaHoro as3oTy 3a BUPOLLYBaHHS OypsKiB LyKpOBWX —
136 mr/kr i kapTonni — 146 mr/kr, pyxomoro occopy — 153 mr/kr
i kanito — 143 i 142 wmr/kr BignoBigHo (Tabn. 2). Bmict enemenTis
XVBMEHHS TICHO KOPENKOBaB 3 MBMHOL0 6e3MoNNLIEBOTO 3aropTaHHs
ciaepaTy penbku OMifHOI: TICHUIA 3BOPOTHIl 3B'330K 33 BMICTOM rigpo-
nisoBaHoro asoty (r = -0,59), pyxomux dopm occopy (r = -0,96)
Ta Kanito (r = -0,94) BusiBneHo B wapi rpyHTy 0—10 cm.

3rigHO NpUIAHATMX NapameTpiB iHTEHCUBHICTL DanaHcy
BBaXAETbCS AOCTAaTHBOI0 3a BMiCTY a30Ty 80 %, hocdopy 110 %
Ta kanito 80 %. 3a opaHkw i 6esnonuuesnx 0bpobiTkiB, HA OH
Bes cupepaty nig Bypskamu LyKpoBUMK i kapTonneto banaHc
as3oTy i Kanito OyB HAaNOMOBMHY MEHLLWM 3TiAHO NPUAHATOTO HOp-
maTuBy. banaHc chocopy BU3HAUEHO Ha piBHI onTuMymy nig 6y-
PAKaMW LiyKPOBUMM | fiesIKM 3HVKEHHSM Mg KapTOnneto.

3a BHeCeHHs cupepaty iHTEHCWBHICTb BanaHcy OCHOB-
HWX EneMEeHTIB XWBMneHHs byna JOCTaTHLOK i kKonueanach nig
Oypsikamu LykpoBuMM 3a a3oTom Big 119 go 136 %, a kaniem
134-145 %. BignosigHo nig kaptonnet 139-166 % — asoty i
101-117 % - xanito. banaHc coccpopy npn ysomy 6yB y 1,7—
2,2 pasv BULWMM Bif NpuitHaTOro HopMaTtuey. OTxe, IHTEHCUB-
HICTb HanaHcy 3a 3acTOCYBaHHs CuAepaTy pedbkv OnilHOI Npu
pisHUX 0BpobiTkax rpyHTy HabrmxaeTbes 4O ONTUMYMY MiHEpa-
NbHOTO JKWBMEHHS, LU0 He MOCTYnaeTbCs TpaguuinHuM gobpu-
BaM.

BucHoBku. B ymoBax JlisobepexHoro Jlicocteny Ykpa-
HW NICNSYKHUBHUIA CuaepaT peabku OniitHoT (hopMyBaB chiTomacu
- 29,1-29,7 T/ra, Ta Hakonu4yBaB y Hil asoty —136,1-144,4,1
kr/ra, docropy — 51,7-56,1 kr/ra, kanito — 140,9—157,1 kr/ra i
kanbujto — 174,6-178,3 krira.

3acTocyBaHHs cupepaTy pefbku oninHoi nig Oypsiku Ly-
KpOBI | KapTONIO CAPUANO 3POCTAHHIO BMICTY B KOPEHEBMICHOMY
wapi rpyHty 0—-30 cm nerkorigponisoBaHoro asoty — Ha 9,8—
13,8 mr/kr, pyxomoro goccopy — Ha 8,0—13,8 mr/kr 1 06MiHHOrO
kanito — Ha 7,8—13,0 mr/kr, nopiBHSAHO 3 HeyA0OPEeHNM (DOHOM.

3aropTaHHs cuaepaTy peabku OniiHoi LWnsxom 6eanonu-
Lesoro 06pobitky rnmbuHolo 28—30 cm 3abesneuysarno 3a ne-
piOA BMPOLLYBaHHS BypsKiB LyKpOBWX i kapTonni Hanbinbwmi
BMICT nerkorigponisosaHoro asoty — 106,7 i 113,8 mr/kr, pyxo-
moro docdopy — 124,6 i 129,6 mr/kr Ta 0BMiHHoro Kanito —=121,7
i 123,6 mr/kr.

ditomaca cugepary HanbinbLue BinvBana Ha BMICT Y Ko-
peHeBMicHoMYy Lwapi IpyHTy 0—30 cm asoty — 49—-52 %, a Halime-
HLwe — docdopy — 24—25 %. BmicT enemeHTiB XmBneHHs binbLue
3anexas Bif MICNSHXKHUBHOMO cuaepaTy pefdbku OMiHOI — Ha
21,9-31,9 %, Hix ocHoBHoro 06pobitky — 0,3—1,3 %. 3eneHe go-
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6pnBO peabku ONiMHOT Mano BMLLY YacTKy BNIMBY Ha BMICT ene-
MEHTIB XWUBNEHHS 3a opaHku — 33—66 % Ta 6e3nonuuesoro 06-
pobiTtky rnmbuHoto 28—30 cm — 19—61 %.

MicnsbkHUBHUI cupepaT pedbku oniiHOi 3abe3nevysas
MO3NTUBHWI GanaHc eNeMeHTIB XUBMEHHS BYPSKB LyKPOBUX i ka-
pTonni. HaibinbL NO3MTUBHMIA HanaHC eneMEeHTIB XWUBNEHHS —
34,6—84,3 krra Mmanu Ha choHi cugeparty 3a 6e3nonuueBoro ob-

pobiTky Ha 6—8 cM; 3pocTaHHs rMubuHKM 6e3nonnLeBoro pux-
neHHs ao 28—30 cm Habnmkano 6anaHc 4o BPIBHOBAXEHOTO.
3a 6e3nonuueBoro 3aropTaHHs cuaepaty peabku onin-
HOi Ha rnnbuHy 28—30 CM OTPUMAHO HaMBMLLY YPOXaMHICTb By-
psikiB LykpoBux — 35,4 1/ra i kaptonni — 30,3 T/ra; pisHuLs Lo opa-
Hkw Byna cyTTeBot — Ha 1,4 i 1,8 T/ra BignoBiagHo, SiK i O MiNkoro
0e3nonuUEeBoro puxieHHs rpyHTy — Ha 4,7 i 3,7 T/ra Ta noBepx-

HeBoro — Ha 5,915,1 1/ra.
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INFLUENCE OF GREEN MANURE (OILSEED RADISH) AND TILLAGE PRACTICES ON NUTRIENTS DYNAMICS OF
CHERNOZEM CALCIC DURING ARABLE CROPS GROWTH

The article presents and briefly discusses the results of an investigation of the effectiveness of green manure made
from oilseed radish (Raphanus sativus L.) following sugar beet and potatoes. In a field experiment, conducted in 2005—2010 years in
Sumy National Agrarian University, we examined four mechanical methods: ploughing to a depth of 28—30 cm (conventional tillage),
sweep ploughing to a depth of 28—30 cm, disking to a depth of 14—16 cm and 4—6 cm. The soil is determined as chernozem calcic
(typical) medium loam (low humic, slight acid). The research area belongs to the Left Bank Forest-Steppe of Ukraine. Green manure
was sown after harvesting spring barley and incorporated in late October.

The use of green manure signifacantly improves the nutrients regimes of calcic chernozem during sugar beets and potatoes
cultivation: the content of hydrolyzed nitrogen in the soil layer of 0—30 cm increased by 9.8—13.8 mg/kg, mobile phosphorus — by 8,0—
13,8 mg/kg and exchangeable potassium by 7,6—13,0 mg/kg related to other fertilized variants. Sweep ploughing to a depth of 28—
30 cm resulted in increasing of hydrolyzed nitrogen content by 106.7 and 113.8 mg/kg, mobile phosphorus — 124.6 and 129.6 mg/kg
and exchangeable potassium — 121,7 and 123.6 mg/kg.

The phytomass of green manure had the highest effect on the rising of nitrogen content — 49-52 %, and the least effect was
recieved for phosphorus — 24—25 %. Incorporation of green manure by classic tillage and sweep ploughing had a greater effect on N
and P content — by 33-66 % and 19—61 % respectively. The best yields of of sugar beets — 35.4 t/ha and potatoes — 30.3 t/ha have
been provided by using of green manure and sweep ploughing that is respectively plus 1.4 and 1.8 t/ha related to variants with con-
ventional ploughing. It means also plus 4,7 i 3,7 t/ha related to variants with disking to a depth of 14—16 cm; 5,9i 5,1 t/ha in comparison
with disking to a depth of 4—6 cm.

The highest intensity of nitrogen and potassium balance growing sugar beets and potatoes was provided by green manure -
114.9 and 136.0 % and 135.7 and 101.7 %, respectively. Use of oilseed radish and sweep ploughing to a depth of 28—30 cm result in
the positive nutrients balance that is closer to the equilibrium balance.

Key words: green manure, tillage, nutrients, yield, sugar beet, potatoes, oilseed radish.
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