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PE®EPAT

3siT ipo HJIP: 108 c., 4 puc., 19 Tabin., 149 mxepen.

O0’exkT pgocaigxenbp - mpouec (OpMyBaHHS BpPOXKANHOCTI Ta SKOCTI
HACIHHA CUIbChKOTOCIOJAPCHKUX KYIBTYP.

MeTta poGoTH: ONTUMI3yBaTh MNPOAYKUIMHMI NOpoLEec POCIWH MIIEHUII
03UMOI, TOpOXy Ta COHSUIHUKY IIOAO peajizaiii O10JIOriYHOro MNOTEHIIany
BPOKaHOCTI Ta SIKOCTI HACIHHEBOrO MaTepiajly uepe3 BUKOPHUCTAHHS HOBITHIX
arpomnpHUitOMiB BUPOIITyBaHHSI.

MeToan paociaigxkeHb: Y TMporeci BUKOHAHHSA pPOOOTH 3aCTOCOBYBAIH
CrieliajgbHi Ta 3arajlbHOHAYKOB1 METOIH JTOCIIKEHb.

Cepen cremialbHUX METOAIB BHUKOPUCTOBYBaJM: 1) MOABOBUH MeTON —
BCTAHOBJIEHHA B3acMoali 00’€KTa IOCIHIKEHHS 3 OIOTUYHMMHU 1 a0l0TUYHHUMHU
¢dakTOpaMH B yMOBaX JOCIIIPKYBaHOT 30HU; 2) Ja00paTOpHI METOIM: a) XIMIYHI —
BU3HAUEHHS XIMIYHOTO CKJIaJy BEreTaTUBHOI Macu PpOCIMH 1 HACIHHSA,
0) mopdodizionoriuni — BHU3HAYEHHA OIOMETPUYHUX MapaMeTpiB POCIIMHH;
B) Gi3WYHI — BH3HAYEHHS TIOKa3HUKIB (DI3WYHOI SKOCTI HACIHHSA; TI') OlOXiIMIYHI
METOAN — BH3HAYEHHsI BMICTY XJiopodiny, kapoTtuHoiniB, MJIA, *KupiB, KUPHUX
KHUCIIOT, aMIHOKHUCJIOT Ta 1H.; 3) CTAaTUCTUYHI METOIM: JUCIICPCIMHUMN, peTrpeCciiHMM,
KJIACTepHUN aHaJi3WM — IMJTOTOBKA EKCIEPUMEHTAJIBbHUX JaHUX J0 aHali3y,
BH3HAYEHHS BIPOT1IHOCTI JaHWUX, BUSBJICHHS 3aJIGKHOCTEH MK JOCIIIKYBAHUMHU
MOKa3HUKaMHU, MaTeMaTH4YHe OOTPYHTYBaHHS  Mojeiel  arpodiToleHo03iB;
4) MOpIBHSJILHO-PO3PAaXyHKOBUI — BU3HAYCHHS EKOHOMIYHOI Ta EHEPreTHUYHOI
€(EeKTHBHOCT1 TEXHOJIOT1i BUPOIyBaHHS.

B pe3yabTaTi npoBegeHUX A0CTiTKEHD:

- BcranoBmeno, mo rigporepmiudi  ymoBu 2019 poky Oymm gyxe
HEPIBHOMIpHI: M’SKa 1 BIIHOCHO BOJIOTA 3UMa, 3aTsHKHA 1 MOCYIIUTMBA BECHA,
HaJMIPHO 3BOJIOKEHUM IMOYATOK JIiTa, MyXK€ MOCYIUIMBUM KIHEIb JIiTa Ta
OCIHB;

- 3a(ikcoBaHO BipOriHE 30UIbIICHHS KOPEHEBUX OYIbOOUOK HAa POCIMHAX



ropoxy TMpU CYMICHOMY 3acTOCyBaHHI OiloctumyssaTopiB  (Ctumro,
PeromnanT) 3 MikpoOionoriyHuM npenapatoM A30TodiT Ha pi3HUX (azax
Bererani;

o0poOKa HaciHHA TOpPOXy Ta MO3aKOpPEHEBI OOpPOOKH Ol0CTHUMYJISATOpaMu
Crumno, PeromnanTt Ta A3otoditom mpoTsroMm Bererauii 30inbimmnu [JITI
MakcuMajabHO B 1,7 pasu B mepioJl BEreTaTUBHOIO pocTy Ta B 1,3 pa3u B
nepiog  TeHepaTUBHOTO  pO3BUTKY. Ilpm  cymicHOMY 3acTocyBaHHI
OionpenapatiB 3a(ikcoBaHO OUIbII aKTUBHE (OPMYBaHHS IUIOLII JTUCTKOBOI
MOBEPXH1 POCIUH TOPOXY, HIXK IIPHU PO3ALILHOMY 3aCTOCYBaHHI,

BMICT 3arajilbHoro Xxjopodiny y pas3l CymicHOI Al JOCHIIKYyBaHUX
mpenapaTiB 3aJIMIIABCS Ha PIiBHI BU3HAYEHOMY Il BapiaHTIB TOPOXY 3
PO3AUIBHUM BUKOPUCTAHHIM O10CTUMYIISITOPIB Ta A30TO(ITY;

BCTAHOBJIEHO, M0 Yy pa3i cymicHOi nii Oioctumynsatopis Crtummo 3
MikpoOionoriunuM npenapatom Azorodit UIID y dazax 5-6 npummctkis-
OyToHi3allig Ta OyTOHI3aIlis-1[BITIHHA NepeBulyBana Ha 7,6 — 34,0% Ta 3a
cymicHoi nii Perommanty 3 Asoroditrom — Ha 13,0 — 14,0% mnoka3Huk
KpaIioro BapiaHTy MpHU PO3ALILHOMY 3aCTOCYBaHHI IIpemnaparis;
ciHeprictuyHa B3aemonis Crtumno Ta Perommanty 3 AsotodiTom
301IBITyBalIa KUTBKICTh 0001B Ha pociinHi ropoxy Bix 8% mo 28% mopiBHSAHO
3 BapiaHTaMH OKPEMOT0 BUKOPUCTAHHS IMIpEIaparis,;

npu cymicHid o0poOmi pocnun topoxy  Crtummo Ta Peromnanty 3
Azoroditom wmaca 1000 HacimmH 30inbpmyBanacs Ha 4,4% Ta 6,3%
BIJIMTOBITHO Ta IMOPIBHSIHO 3 KOHTPOJIEM;

oTpuMaHa 010J0TiYHa BPOKANHICTh TOPOXY MPH PO3AUTBHOMY 3aCTOCYBaHHI
npemapatiB A3otodit, Ctummno, PeromnanT cranoBwmia BiamoBimgHo 3,4; 3,7
Ta 3,4 T/ra, MO TEPEBUIIYBAIO BPOXKAWHICTb KOHTPOJIBHHUX TIOCIBIB, fKa
cranomna 3,1 1/ra. Toxi sk, mpu CymicCHOMY 3acTocyBaHHI A3o0TodiTy Ta
Ctumriio BpoxkaitHicTh ckianana 4,4 t/ra tTa Azotodiry 3 Perommanrom - 4,2
1/TAa;

OTpHMaHi JaH1 BKa3ylOTh Ha MEPCIEKTUBHICTh MOJATBIIOT0 JOCTIIKESHHS Ta
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PO3KpPUTTS MEXaHI3MIB CIHEpricTMYHOI Jii OlompemnapaTiB 0COOJHMBO B
arpoKJIiMaTHYHUX yMoBax cyxoro Cteny Ykpainu;

nepeanociBHa o0poOka HaciHHS mmeHul Olonmpenaparamu CTtUMIO Ta
Perommant ctuMmynroBana mpoIecH pocTy Ta PO3BUTKY mineHwuii. [lompoBa
CXOXICTh HACIHHA COPTIB MIIEHUI]l OOpoOJieHe OI1OperyasaTopoM pPOCTY
3o0ubmmiiacst  Ha 5-10%, B 3anmeXHOCTI B COPTY, MOPIBHSHO 3
KOHTPOJILHUMH TIOCIBaMH;

BCTAHOBJICHO, IO OIlOperyiasTopu 30UIbLIYBAIM KUIBKICTH MPOJYKTHUBHUX
NaroHiB, CIPUSIM 30UIBIIEHHIO MAaCH 3€pHa B KOJIOCI, MiJIBUIYBaJud BUXIA
TOBapHOT YAaCTHMHH BpOXKAlO, IO B KIHIEBOMY paxyHKY 30LTBIINIO
010JIOT1YHY BPOXKAWHICTh 03UMOT MIIISHHUII];

npu aHani3i 1By(akTOPHOTO JOCIIY YacTKa BIUIMBY COPTY HAa BPOKaWHICTh
03UMOI{ MIIIEHUIII AyXKe CHIIbHA, 1 CTAHOBHUTH 54,5%, MEHIII CUIIBHO BITMHYB,
6e3mnocepennbo, npenapat Ctummno ta Perormtant. I[IpoTe 1 yacTka B3aemoii
Oiompenapary 3 COPTOBUMH OCOOJIMBOCTAMHU KyIbTypu 3HauHa (13,6%);
BCTAHOBJICHO, 1110 Ha BMICT OUIKY Ta KUIBKICTb 1 SIKICTh KJICHKOBUHU B 3€pHI
IIIEHUIII 03UMOi CYTTEBHM BIUIMB BiIIrparOTh SIK T€HETHYHWUN TOTEHITIAI
SIKOCT1 JIOCIIPKYBAaHUX COPTIB, TaK 1 MOTOJHI YMOBH B IE€pioj] BereTaiii
POCIIUH;

3a CYKYIHHMH TOKa3HUKaMU SKOCT1 3€pHO MIleHulll 03uMoi copTy O3epHa
MO’Ke OYTH BIIHECEHO JI0 COPTIB cepeHbO1 Xu1i00neKapchKoi cun (100puit
HANIOBHIOBAY). 3€pHO YCIX IHIIMUX JMOCHIIPKYBAaHUX COPTIB HAJCXKHUTHh [0
IPYIH 3aJ0BUTHHUX HAIIOBHIOBAYIB,

BCTAaHOBJICHO, 110 HAa BMICT OUTKY Ta KUIBKICTh 1 SIKICTh KJIIGHKOBHHH B 3€pHI
MIIEHUII 03UMOi CYTTEBUM BIUIMB BIAIPalOTh SIK 3aCTOCYBAHHS PETYJSATOpA
POCTY Ta a30THUX ITiIKUBJICHB, TaK 1 iX CyMICHE BHECCHHS

Ha BaroBUTICTh 3€pHA IMEPEBAKAIOUMN BIUIMB MajO BUKOPHUCTAHHS DPI3HUX

PIBHIB @30THHX IT1IKUBJICHB;



36pHO HAMBHUIIOT SKOCTI OyJO OTPUMaHO 3a CYMICHOTO 3aCTOCYBaHHS
perynsitopa pocty AKM Ta po3apiOHOro BHECEHHsSI a30THUX AOOpUB ISt
MIJKUBIICHHS MIIEHUL 03UMO1 COPTY 30JI0TOKOJIOCA;

B YMOBaX CTPECY, BUKIMKAHOTO MATOT€HHOI MIKPOQIOpPOI0, MIKITHUKAMU
Ta HECTaOUIbHUMM TMOTOJHHUMHU YMOBaMU B POKM JAOCHIIKEHb, OOpaHi
dbyHrinuaH1 Ta GYHTIIUIHO-1HCEKTUIIUIHI 0OPOOKH, a TaKOX 1X MOE€THAHHS
3 PPP AKM He Manu HEraTMBHOTO BIUIMBY Ha PICT 1 PO3BUTOK POCIHMH Ta
dopMyBaHHS €IEMEHTIB CTPYKTYPH BPOXKalo;

HaMKpaIlli MOKa3HUKU €JIEMEHTIB CTPYKTYPH BPOXKAIO Ta YPOXKAHHICTh Oynu
chopMOBaHI pOCIMHAMHM 32 BUKOPUCTAaHHS TMEPEANOCIBHUX 00poOOK
Jlamapgnop 3 Tlaydyo Tta Jlamapmop 3 Tlaydo 1 AKM, muio no3Bonuiio
peanizyBaTH TEHETUYHUM TMOTEHIIan MpoaykTuBHocTi Ha 47 1 51 %
BIJIIIOBITHO;

MO3UTUBHUHN BILIUB TEPEANIOCIBHOT 0OpOOKHM HACIHHS Pi3HOKOMIIOHEHTHUMU
0aKoOBUMHU CyMIIIaMUHA PO3BUTOK POCIUH TMOSICHIOETHCS 3HUKEHHSAM
AKTUBHOCTI TMPOTIKAaHHSA TPOIECIB TEPOKCHMAIl, IO TPOSBUIOCA Y
3MmeHIeHHi BMicty MJIA B cepeiHpOMY BIPOJIOBXK BereTallii pociuH Ha 6,2
— 30,3% B 3a7eXHOCTI BiJl BapiaHTy OOpPOOKH Y IOPIBHSHHI 3 KOHTPOJIEM;
BCTAHOBJICHO  MOP(QOJIOTIYHI ~ OCOOJHMBOCTI  TIOPUIIB  COHSIIHUKY
KOHTPOJIBHUX 1 JOCHIIHMX 3pa3kiB. Tak, Iuioma JIMCTKOBOi IMOBEPXHI Yy
KOHTPOJBHOTO BapiaHTy riOpuay Anapomena Oyma OuUTbIIO 3a TiOpUA
Hiarapa na 36%. Buxkopuctants s 103aKOPEHEBOTO MiHKUBICHHS POCITHH
COHSIIIHUKY Ti0puaiB AHapomena i Hiarapa mikpoenemMeHTaMu MaB Kparmry
TEHACHIIII0 10 30UThIIeHHS (diToMacu (3a BHUCOTOI POCIHH, KITBKICTIO
JUCTKIB, AiaMeTPOM CTeOJIa, IUIOMICIO TUCTOBOI IMTOBEPXHI);

o3aKkopeHeBa 00poOKa MIKpOEJIEMEHTaMH CYTTEBO BIUIMHYJA Ha J1aMETp
KOIIIMKA 1 Macy HACIHHA 3 HhOTO. Tak JliaMeTp KOIIMKY JOCTITHOTO BapiaHTy
3 BHUKOPHUCTAHHSIM MiKpoeleMeHTiB riOpuay Hiarapa Oy Bumwmii 3a
KOHTpoJb Ha 18%, a Maca HaciHHS 3 0JJHOTO KOIHKKY Ha 11,6 % nns riopuay

Annpomena 1 Ha 11,5% nns riopuny Hiarapa. Ognak, riopua Hiarapa npu



M03aKOPEHEBOMY  MIDKUBJIEHHI MIKpoelieMeHTaMH c(OopMyBaB  OLIbII
BaroBUTE HACIHHS, IOPIBHAHO 3 KOHTpoOJIeM, Ha 35%;

- JoBejAeHo, mo Oubmy Macy 1000 HaciHuH (B 1,6 pa3u) cepel KOHTPOJIbHUX
BapiaHTiB 3a0e3neuuB ri0opua coHsmHuky Hiarapa, nmopiBHsSHO 3 TiOpugoM
AHzpoMena,

- Mo3aKkopeHeBa 00poOKa pOCIMH COHSITHUKY riopuaiB Hiarapa i Anapomena
MIKpOEJIIEMEHTAMH  CIIpUsie  30UIbIIEHHIO  OIOJIOTIYHOI  ypOXalHOCT1
COHSIIIHMKY B ymoBax miBaeHHoro Cremy VYkpainu. Tak, ypokalHICTb
KOHTPOJIBHUX BapilaHTiB 000X NOCHIIKyBaHUX Ti0puaiB ctaHoBuia 1,80 —
1,84 t/ra. Ilpu upomMy BapiaHTH 3 BUKOPUCTAHHSIM; MIKPOEJIIEMEHTIB Oyiu
JIOCTOBIPHO BUIIMMHU 32 KOHTpOJb Ha 0,28 — 0,30 1/ra.

- Tpu TOOY/IyBaHHI PAHXUPYBAHOTO DSy BCTAHOBIICHO, MIOONTHMAIBHUM JUIS
BUPOIIyBaHHsI 000X TiOpuIiB coHsHUKY (AHapomena, Hiarapa) € BapiaHT 3
[03aKOPEHEBUM MIDKUBIIEHHSAM MIKpOEJIEMEHTaMU — Hepuil panr (¢o(x,)
=226 1 ¢(x)=2,17 BinnoBigHo). [lo apyroro paHry BiTHOCHUTHCS
KOHTPOJIbHUH BapiaHT y 000X TiOpHIIB, IO MIATBEPIKYETHCS 3HAUYCHHSIM
10BOT PYHKIIT ¢(x,)=6,851 ¢(x,)=6,87;

- HAWBUIIUM  pIBHEM  PEHTA0CIBHOCTI  BUPOIIYBAHHS  COHSIIHHKY
BIIPI3HSUIMCS  BapiaHTH  JOCHIAY 3 TI03aKOPEHEBUM  ITJKUBJICHHSIM
MIKpoeJIieMeHTaMu y 000X TiOpuiB, 7€ 3HAYCHHS IBOT'O TOKa3HUKa OyiIu
BUIIIUMU 32 KOHTPOJIbHI Bapiantu Ha 27,8 — 30,0 B.II.

Kiro4oBi cjioBa: MIIEHUIS 03UMa, COHSAILIHUK, TOPOX, PEryylsaTOp pOCTY
pPOCIIWH,  TiAPOTEPMIYHI  YMOBH, TPOTPYHHUK, MIHEpPAIbHE  IKUBICHHS,

(GOTOCHHTETHYHA MISUTBHICTD, PICT Ta PO3BUTOK POCIIHH, YPOKANHICTS.
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ATPOKIIIMATUYHA XAPAKTEPUCTHUKA NIBAEHHOI'O
CTEIY YKPATHM

MemniTononbsChkuil pailoH po3TamoBanuil y mig3oHi Ilisnennoro Creny. B
HOro Mexax MepeBakaroTh JAHIAPTH CEepeaHBOCTENIOBOIO NIATUITY 3 MOPIBHSIHO
OJTHOPITHOKO cTpyKTYyporo [1].

KiniMaTtuyHl yMOBM Mi30HM XapaKTEPU3YIOThCS 3HAYHUMH TEIJIOBUMHU
pecypcamMu Ta HEJIOCTATHIM 3BOJIOKEHHAM. Y MemTonoabsChbKoMYy paiioH1 CTIMKUN
nepexia cepeaHhro0a000B0i Temmepatypu noBiTps yepe3 S5 °C (TOOTO HacTaHHS
BECHH) B  CEPEIHbOMY CIOCTEpIraeTbcsi y TpeTid npekaai  OepesHs.

Temo3zabe3neueHicTb POCIUH XapaKTePU3YEThCSI CyMaMH aKTUBHUX TeMIEpaTyp

nmoHax 5 °C 3400 — 3600 °C, sume 10 °C — 3000 — 3200 °C. Ocranni BecHsHI
3aMOpO3KH OYBaIOTh Yy KIHIIl TPEThOi JIeKaJu KBITHS, a MEpIll OCIHHI — B JIpYTii
nmoJioBUH1 )OBTHA. CepenHst TpuBaiicTh 6e3mopo3Horo nepiogy — 200 — 210 mio.
Jlito Tere. KibKicTh 1110 13 MaKCUMAJIbHOIO TEMIIEPATYPOIO MOBITPS BHIIE ILTIOC
30 °C 3a pik — 25. AGCOMIOTHUN MaKCUMyM TeMIiepaTtypu moBitps — 1uitoc 41 °C
(tabmn.1). Crivikuit nepexin ii uepes 5 °C y Oik 3HMKEeHHS (IPUTIMHEHHS BereTarlii),
SK TPaBWIO, HACTa€ B MepIIiid aekasi jguctornana. CepeaHs piuyHa TemmepaTrypa
HOBITPsI TOpiBHIOE 9,8, cepenHs Temmneparypa JunHs — mwioc 22,8 °C [2].

[Ipote He Bce Temo MOke OyTH BHUKOPUCTAHE CUIbCHKOTOCTOIAPCHKUMHU
KyJIbTYpaMu BHACIHIJOK HECTayl BOJIOTH. Y LUIOMY 3a PIK Ha TEPUTOPIi 30HU
Bumnaaae 6m3pko 400 MM omajiB, TOM1 IK MAaKCUMAaJIbHO MOYKJIMBE BUIIAPOBYBAHHS
MEePEeBUIILYe€ BKa3aHWN TMOKAa3HUK MPUONM3HO B ABa pa3u. lle miaTBepmxyeTbes
TaKOX 3Ha4YeHHsIMU rigporepmidnoro koedimienta (I'TK), skuit cranoButs 0,8 —
0,9, 110 CBITYHTH MIPO HAICKHICTH palOHY J0 MOCYILINBOI 30HH [ 3].

PosnoainsitoTeess omaam MpOTITOM POKY HEPIiBHOMIpPHO. 3a BeTeTalliiHMIMA
nepion (i3 Temmeparypamu moBitps moHan 5 °C) ix Bumamae 290 — 320 mm, 110
ctanoBuTh 70 — 80 % piunoi cymu. Cyma omamiB 3a Iepioa i3 TeMIepaTyporo
nositps Bume 10 °C popiBHioe 230 — 260 MM, TOO6TO 60 — 65 % 3araabHOT
KUTbKOCTI. B Teruuii mepioa poKy 9acToO CHOCTEpIraeThbcs atMocdepHa Mmocyxa.

ﬁMOBipHiCTB HacTaHHS OC3JIONIOBUX MepioAiB TpuBaricTio monam 50 gi6 — 40 %.
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Maiixe MOpIYHO MPOTArOM TPHOX — IIECTH AEKaJ 1 OUIbLIE POCIMHH POCTYThH 3a
HECTIPUSATIMBOTO PEKUMY 3BOJIOKEHHS TPYHTY, TOOTO IMPH 3amacax MpoayKTUBHOT
BOJIOTM B OpHOMYy mmapi MeHme 19 mMm. Kpim Toro, mpoTsiroM poky OyBae B
cepeaHproMy 56 116 13 cyxoBisimMu [2].

EdekTuBHICTh KIIIMAaTUYHUX PECYPCIB BU3HAYAETHCS 3allacaMu BOJIOTH, sIKa
€ IHTErpajbHUM IMOKAa3HUKOM MPUPOAHUX (AKTOPIB 1 rOCHOAAPCHKOT AISUIBHOCTI
moauan [4]. OCHOBHI 3amacu MPOIYKTHBHOI BOJIOTH B TPYHTI CTBOPIOIOTHCS 3a
paxyHOK OCIHHBbO-3UMOBHX omnamiB. Ha Tepuropii 30HM 3amacu BOJIOTH
3a0e3MevYy0Th HOPMAIbHUN PO3BUTOK CUTBCHKOTOCMONAPCHKUX KYJIBTYpP TUTBKH Y
BECHsIHUI niepioa. B uelt yac 3amacu npoaykTuBHO1 Bosioru csiratoth 110 — 150 mm
y MeTpoBoMy Iapi, abo 75 — 90 % makcuManbHO MOXXJIMBUX 3HaueHb. Haiimenti
3armacd BOJIOTM SK y BEpPXHIX Iapax, TaKk 1 B METPOBOMY Imapi IPYHTY
CIIOCTEPIraloThCs MPOTATroM KOBTHA. B meski poku (y 15 % BumankiB) 3amacu
POYKTUBHOT BOJIOTH HA MOJISAX MOXYTh OyTH MPAaKTUYHO BiJICYTHI.

TemneparypHi yMOBH 3UMOBOTO TEpiOly XapaKTEpU3YIOThCS TaKUM
MTOKa3HUKOM, SK CEpeaHE 3 a0COTIOTHUX MIHIMYMIB TEMIIEpATypH TOBITPS, KU
Ha JOCHiAHiM Tepuropii craHoBuTh MiHyc 13 —13 °C. AGCOMIOTHUI MiHIMyM
TEMIIEpaTyp IOBIiTPS B OKPEMi POKM MOXKE 3HIDKyBaTHCA 10 MiHyc 26 — 33 °C.
Cepenns Temneparypa HaliXoJIOAHIIIOTO MicsIls poky (ciuns) — minyc 3,1 °C.

3uma 6e3- a0o0 MaloCHDKHA, 13 YacTUMU Bimmuramu. CHITOBHI MOKPHUB
HECTIAKHM, OTO BUCOTA B CEPEIHHOMY CTAaHOBUTH § CM, a MaKCUMallbHA — 35 CM.
MakcumainbHa rimuOuna nmpomep3anus IpyHTy — 50 cm. Ha teputopii 30HM moyaTok
CHIFOTAaHEHHS B CEpPEeIHbOMY NpHUIafae Ha 23 JI0TOro, KiHEelb — Ha MEpIIy JAeKany
O0epesns. [loBHe BiATarOBaHHSA TPYHTY B pPaOHI JOCHIDKEHHS BiAOYBa€ThCA Yy
npyriii  mexani Gepesns. B mapi 0 —10cm rpynr mporpiBactica go 5 °C
HAIPUKIHII Oepe3Hs — HA TOYaTKy KBIiTHS [2].

Orxe, KIIMaTUYHI PECypCH CTEIOBOi 30HM 3a0e3IeUyIlOTh CHPHUSATINBI
YMOBU [ BUPOLIYBAaHHS Ha BCIM TepUTOpii O3UMOI MIIEHUIl, KYKYpyH3H,

3epHO0000BUX, COHSIIHUKY, TUIOJJOBO-ATITHUX 1 IHITUX KYJIBTYP.



Tabnuys 1

ATpOKJIIMATHYHI Ta TiIPOMETEOPOIOriYHi MOKAa3HUKH 32 TaHUMH MeTeocTaHmii «Mesitomoab» (1979-2019 pp.)

I Pix Micsip 3a pi
OKA3HHK (mepiom) | 1 2 | 3] 4 | 5 6 | 7] 8] 9 |10 11 | 12 | >*P¥
Cepenns daratopina 1979- 1 19 |-14]31 (104|168 212|237 232 (172|104 40 | -01| 105
TeMIieparypa nositps, °C 2018
CepesHboMicsIHa 2018 | -0,7 | -0,3| 1,6 | 13,4 | 19,8 | 23,4 | 24,8 | 25,8 | 18,7 | 13,3 | 2,9 | 05 | 11,9
Temrieparypa nosirps, °C 2019 -0,3 10 | 3,8 {114 18,3253 |23,1(236|179|118| - - -
. 1979- | 145 | 201 | 225323352368 |395|41,0(37,7(336|233]17,2| 41,0
AOCOIOTHUI MaKCUMyM 2018
TeMIIepaTypH TOBITpS, °C 2018 | 11,3 | 11,3 | 13,6 | 28,5 | 32,5 | 36,6 | 35,0 | 36,9 | 33,5 | 25,4 | 16,5 | 7,4 | 36,9
2019 | 9,1 |13,117,3|256|31,8|36,4|352 368328263 — | — _
Cepepue 3 abcomoTHux 1979- 1 g5 |103|16,7|24,3|29,7|333 357|357 305241162109 | 36,8
MaKCUMyMiB, °C 2018
. D | 263 |-251(-17,3|-195| -06 | 54 | 1,1 | 50 | -16 | -84 |-157|-21.8| -263
AOGCOIIOTHUN MiHIMYM 2018
TeMIIepaTypH OB, °C 2018 | -17,4 |-13,2]-11,6] 05 | 8,4 | 85 |140|150| 2,3 | 08 | -7,8 | 5,2 | -17.4
2019 | -14,0 | 95| 53| -20 | 56 | 98 |134|110]| 2,9 | -1.6 | — | - _
Cepeanc 3 abeomoTHmX W9 157 |-136|-7,7 | -1,5| 41 | 96 |121[10,9 | 46 | 2.1 | 7,0 |-125 -181
MiHIMYMiB, °C 2018
Cepenns bararopiuna 1979- | 440 | 344|357 (34,4 |465|540 442|348 395|325 378|428 | 480,6
KUIBKICTH OIaJ1B, MM 2018
N " 2018 | 53,4 |47,8|70,1| 55 | 22,4|32,4|80,1] 6,1 | 80,7 | 18,1 |36,8| 74,3 | 527,7
JIPKICTR OTIaLIB, MM 2019 | 52,4 |11,1]379|494 /962|144 |421|551 (132187 — | — —
Cepeaniti Garatopiuwmii T'TK | 5> | - | - | - | 110909 | 06| 05|08 |10 - | - | 08
TR 2018 - - |- Jo1]04 0510011404 - | - | 06
2019 - - - 14170206 ]08]02]05| - | - | 07




ATPOMETEOPOJIOI'TYHI OCOBJIUBOCTI ITEPIOY
JOCJIIKEHHSA

ATpOMETEOpONIOTIYHY XapaKTePUCTHKY MOTOAHUX YMOB JOIUIBHO ONTUCYBATH 3
ociHHbOTO Tiepiony 2018 poky, OCKUIBKH Yy 3BITI € JlaHI CIIOCTEPEKEHDb 3a 03UMHUMU
KyJbTypaMu, BETeTaI[iiHUH TIEpioj] IKMX PO3MOYaBCS BOCCHH MONIEPEIHBOTO POKY.

Y 2018 pomi ociHb po3nodanacss B CEpeldHI TPEThOi JeKadl BEpPecHs, IO
CHIBIAJAE 13 cepeAHIMHU OaraTOpiYHUM JaHMMU. XOoya B MEpIIiid 1 Apyrid aexaidi
’KOBTHSI CITOCTEPIraucs Mepioin 3 CEPeIHOT000BUMHU TEMIIEpaTypaMH TOBITPS, 1110
Oynu Buie 15 °C, ane e Oyau He CyTTEBI MOTEITIHHS.

3a yMOBaMU 3BOJIOKEHHS BEpECEHb OYB HAJMIPHO BOJIOTUM, TOMY IIIO OMaJiB B
nepiii Ta Ipyrii aexaal BUNauo B 3 pa3u OUIbIIe cepefHiX OaraTopiyHUX 3HAYECHb.
B tperiit nekasi )KOBTHS cepeHsl TeMIiepaTypa nositps nopisHiosana 10,9 °C, To6To
e TpUBaja aKTUBHA BereTallis, a KIJIbKICTh OMajiB Oyja CYTTEBO HI)XYE HOPMH,
TOMY JKOBTEHb CJIiJl BBAXKATH JYXXE CHUJIbHO mocynuiuBuM, ockitbku I'TK mopiBHIOE
0,4 (Tabmn. 1).

B nucromani BimOynocs cTpiMkKe 3HMKEHHsA Temmeparypu. 3 01 ngucromana
BIIOYBCS CTIMKMI MepeXisl cepelHho1000B01 TemmiepaTypu noBiTps uepe3 10 °C y 61k
3MEHIIIeHHs, TOOTO 3aKiHYWJacsi aKTUBHA BereTailis, a 4yepe3 8 AHIB 3aKiHUMIIACsS
BEreTallisl MoJbOBUX KYJIbTYp, TOMY 1110 3 09 KOBTHS cepeqHsl TeMIeparypa MmoBiTps
He migiiimanacs Bumie 4,8 °C Ha QoHI Bil’€eMHUX 3HAYCHb MIHIMAJbHUX TeMIIEpaTyp,
TOOTO Maii’ke MIOJAHS CIocTepiraaucs MpuMopo3ku. KibKicTh onajiB Oyjia B Mexax
HOPMH.

Takum auHOM, TigpoTepMidHi yMOBHU oceHi 2018 poky Oymnu ayke CKIaJHUMU
i XapakTepu3yBajaucsi HAJAMIPHUM 3BOJIOKEHHSIM BEPECHS Ta CYTTEBOIO HECTAYEIO
BOJIOTH B )KOBTHI.

He 3Baxkaroum Ha Te, MO CEPEAHBOMICAUHI Ta CPEAHBOJICKATHI TEMIIEpaTypu
MOBITPST B JUCTOMAI 1 rpyaHi Oynmu mo3utuBHUME (B Mexax 0,5 — 2,9 °C), natoro
MOYaTKy 3UMHU MOKHa BBaXKaTh 29 NHCTOMAa, KOJU CEPEIHBhO000BA TeMIepaTypa
noBiTps 3umM3miIacs no —3,0 °C.

3uma TpuBana no 25 motoro 2019 poky i1 xapakTepusyBajiacsi MOCTIMHUMU
3MIHaMH TEPI0/IiB 3 MO3UTHBHUMH CEPEIHHOJ000BUMHU TeMIlepaTypaMu (He Buiie 4,7

°C) Ha mepioam 3 Bix’ eMHUMH TemrepaTtypamu (1o —8,5 °C B meprriit mekami cidHs).
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MiHiManbeHI Temnepatypu NoBiTpst He omyckanucs Hikuye —14,0 °C (09 ciuns 2019
poky). KinbkicTh omaiB 3a 3MMOBHI niepio Bunaio y 1,5 pas3u Oiuiblie HOpMHU.

Takum uymHoMm, 3uma 2018-2019 poxy Oyna M’SKOHO Ta JIOCTaTHBO
3a0€e31e4eHOI0 aTMOC(HEPHUMU OIaIaMHU.

3aTshkHa BeCHAa 3 YaCTHUMH KOJMBAaHHSAMHU CEpPEIHBbOJ000BOI TeMIepaTypu
noBiTps Outkie Ta MeHie 5 °C TpuBaia JBa micsii 3 26 irotoro a0 26 kBiTHs 2019
poky. B Gepe3Hi BigMivanucs Bii’€MHI cepeiHbOJ000B1 TeMnepaTypu noBiTps (10 —
2,0 °C) 3 moHMXeHHSAM MIHIMaJIbHUX Temrepatyp a0 —5,3 °C. IlpoTe 1ie He MOBUHHO
OyJ0 TMONIKOAUTH TOCIBU O3MMHX KYJIbTYp, TEMIIEPATYpH HE CSTAIA KPUTHYHHUX
3HAYCHb.

3a nroTui Ta mepiii Bl Aekanu Oepe3Hs Bumayio 21 MM omajis, 1O CYTTEBO
HUXKYE CepeaHbO1 OaraTopiuyHoi KUIBKOCTI M 1boro mepioxy (37 % Bix HOpMU).
[Ipotre B Tperiii nexanl Oepe3Hs Ta ApYrikl Jaekali KBITHS KUIBKICTh OMajiB Oyna
BiANoBiAHO y 2,1 Ta 4,6 pa3iB OuIbllle HOPMHU.

Ha nmouatky KBITHS criocTepirajgocs pi3ke 3pocTaHHs TemmnepaTypu noBitpsi: 01
KBITHSI BiIOYBCSI CTIMKUN Tepexia cepelHbO000BOT TeMrepaTypy MOBITPs depes 5
°C y cTopony 301blIeHHS, a Bxke yepe3 6 nHiB (07 kBiTHA) — uepe3 10 °C.

B 1miioMy, yMOBM 3BOJIOKEHHSI BECHSHOTO TeEpiofly MOXKHA BBa)XKaTH
32/I0OBUIBHUMU (B MEKaX HOPMH ).

Jlito Hactynmmwino 12 TpaBHA mNpH CTIHKOMY Iepexoji CepeaHbo1000BOT
TeMriepatypu noBitps monan 15 °C. TpaBeHb MOXKHA 0XapaKTEPU3YBATH K HAAMIPHO
3BoJIokeHur, ockinbku [ 'TK mporo nepioay csarae 1,7.

YepBenb OyB ®KapKuM Ta JYyXKe MOCYIUIMBUM: CEPEIHBOMICSIYHA TEMIIepaTypa
noBiTpsi Oyna cytreBo Buile HopMmu (Ha 4,1 °C), makcumainbHi — csranu 36,4 °C, o
HE CYTTEBO HIDKYE a0CONMIOTHOTO MAaKCUMYMY JIJISl IbOTO MEPIONY, a KUIBKICTh OMaiB
Oyna y 3,8 pa3u MeHIIE HOPMH. 3Bakaloud Ha Te, IO B YEPBHI BiAOYBaEThCS
J03piBaHHS O3MMHX 3€PHOBHX KYJIBTYp, TO Yy 3BITHOMY pOIli BHHHUKIIA BEJIHMKA
BIPOTiTHICTB MPOSIBY TAKUX SBUIIL, SIK «3aIajh» Ta «3aXBaT» 3€pHA.

INpporepmiuni ymoBu smmas y 2019 porri Oynu B Mekax HOPMH.

TemnepaTypHuil pexXuM CepHHsS CYTTEBO HE BIAPI3HIBCA B CEpPEIHBO—
O0araTopiyHUX JaHUX, @ YMOBHM 3BOJIOKEHHS OyiM AyKe HE pIBHOMIpHUMHU. Tak, B
nepini gexanal cepnHs Bumnaino 90 % wicsuyHMX omaniB, OTXKe I Ackada Oyra
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HaJgMIpHO 3BosiokeHa. IIpore 3 mouaTky Jpyroi Aekaau CEpHHs mouajnacs Iyxke
CWJIbHA MOCYXa, IKa TPUBaJa A0 CEPEANHU >KOBTHSI.

Kineur mita npumaB Ha 19 BepecHd. AKTHBHA BereTaiis 3aKiHUMJIACA
27 ®OBTHS 31 CTIMKMM TEPEXOJ0M CEPeAHhOJ000BOI TEeMIIEpaTypu MOBITPS uepes
10 °C y 0Oik 3umxenHs. llepmuii 3aMopo3ok OyB 3adikcoBanuid 09 KOBTHS 1 cAraB —
1,6 °C, a HactynHuii — yepe3 nBi aexaau — 31 xoBtHa (—1,0 °C). Hanpukiniii >KOBTHS
BIIOYJIOCS pI3KE 3HIKEHHS cepeHbo1000B0i Temneparypu nositps 3 10-11 °C no
2-3 °C.

Takum ynHOM, rigpoTepMiuHi ymMoBH 2019 poky Oynu Ayxe HEpiBHOMIPHI:
M’siKa 1 BITHOCHO BOJIOTa 3MMa, 3aTsDKHA 1 MOCYIIUIMBA BECHA, HAJAMIPHO 3BOJIOKEHUH

MOYATOK JiTa, Ty>KE MOCYIIJTUBUNA KIHEIb JIITa Ta OCIHb.
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BILIMBBIOCTUMY.ISITOPIBTA MIKPOBIOJIOTTYHOI' O
MPENAPATYHA NPOAYKIIMHUI NPOLIEC TOPOXY IMMOCIBHOI'O
(PISUMSATIVUM L.) B YMOBAX CYXOI'O CTEIIY YKPAIHU

OnuH 13 HaNpSMKIB €KoJiorizanii 3eMaepo0CTBa € palioHaIbHE 3aCTOCYBAaHHS
3epHOO0OOBOTOKINHY, TOOTO BBEJICHHS B CIBO3MIHU BUCOKOOUIKOBHUX KYJIbTYp. Taku
YHMHHUKH, SK HU3bKA SKICTh MOCIBHOTO Martepiaily, HEAOCTaTHE >KUBICHHS, TPYHTO-
KJIIMaTU4YH1 YMOBH, 11 XBOPOO Ta LIKIJHUKIB, OPYIIEHHS arpOTEXHIKU OJHO3HAYHO
3HIKYIOTh BPO’KaWHICTh CLIBCHKOTOCIIONAPCHKUX KYJIbTYp Ta HE JO3BOJSIOTH iM B
NOBHIM Mipl peanidyBaTh CBIA reHeTHYHW mnoTeHmian. [liBaeHuit crenm YkpaiHu
XapaKTepU3y€eThCS LUIMM KOMIUIEKCOM HECHPUSTIMBUX a0l0TUYHUX (HaKTOpiB, SKI
HETaTUBHO BIUIMBAIOTH HA PICT, PO3BUTOK CLIHCHKOTOCTIOAAPCHKUX KYIBTYpP, CYTTEBO
3HWKYIOTh 1X TIPOYKTHUBHICTB [1].

B Vkpaini ropox € HalNoOUIMPEHINIOW KYJIbTYpOIO, BiH 3JaTHUN (HOpMyBaTH
JIOCUTh BHCOKI 1 cTaO1IbHI BporKai 3epHa MOPIBHSIHO 3 1HIIMMHU 36PHOBUMHU 0000BUMH
KyabTypamMu. B 2019 pori mociBHI 11011 MiJT TOPOXOM B YKpaiHi CKOPOTHIIMCS Ha
20%, mpote B muHyinomy 2018 pomi mei mokasHuk craHoBuB 431 tuc. ra. Cria
3a3HAYMTH, 110 Ha 30HY CTEIy MPUIAa€ MalKe MOJOBHUHA MOCIBHUX TUIONI TOPOXY.
Y po3pizi obnacreld HaWOUIBINE IUIONI ITJT KYJbTYpYy BiIBEACHO B 3aIopi3bKii
obmacrti - 60 tHc. ra, Onecekiil - 43 Thc. Ta Ta XapKiBChKiil - 34 tuc.ra.l'opox myxe
BUMOTJIMBA KyJIbTypa IO CBITJa, BOJIOTH, IPYHTYy TOMY YacTO HE peaii3ye
TCHETUIHHI MTOTEHIIIaJ TIPOJYKTUBHOCTI B YMOBaX HECIPHUATIUBUX (DakToOpiB [2].

AKTHBHE BUKOPUCTaHHS 3ac00iB 3aXUCTy pOCIHH, MHHEpPaIbHUX 0OpUB
MPU3BOAUTH 0 Jerpajaiii TpyHTIB, 3HIKEHHIO KUIBKOCTI PI3HUX TPyH TPYHTOBHX
OakTepii Ta iX (i310J0TIYHOT AaKTUBHOCTI, K PE3yJbTaT, MOPYIICHHS CTPYKTYpPHU
arporieHo3iB. Jlo HaiOUIBII BaXXJIMBHUX TPEJCTABHUKIB TPYHTOBOI MIKpOQIOpH
BITHOCATBCS OakTepii, AKi 34aTHI 10 a3oTdikcalii. /1o HUX HajaekaTh BUITLHO iICHYIOU1
B TPYHTI MiKpoopranizmu poay Azotobacter.

OnnuMu 3 3aXOAIB MIABUILEHHS CTIMKOCTI POCIMH € 3aCTOCYBaHHS

pPeryJIITOPIB  POCTY, SIKI €KOJOTIYHO Oe3mnedHi, IHTEeHCU(]IKYIOTh (i310J0T19H1
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IIPOLECH B POCIMHAX. IX BUKOPHUCTAHHS TO3UTHBHO BIUIMBAE HA CTaH MiKpPOOHOIO
yIpyIyBaHHS I'PYHTIB, J03BOJISI€ 3MEHIIMTH BIUIMB CTPECOBHUX (PAKTOPIB, peaizyBaTu
TCHETHYHI MPOrpaMu, 30UTBIIUTH ypoxkai [3].

MeTta podoTu nojsirae y 3’ sCyBaHHI 0COOJIMBOCTEN PO3IUIBHOTO Ta CYMICHOTO
BILIUBY OloctumyniatopiB  («Ctumno», «Perommanrt») Ta MIKpOO10JOTTYHOTO
npenapary «Azotodit-P» Ha pict, po3BUTOK, (popMyBaHHS (HOTOACHMUIALIMHOIO
amapaTty Ta YpOXaiHICTh TOpPOXy MociBHOTO copTy Omor B ymoBax cyxoro Cremy
YkpaiHu.

3aBaranus:

- jpocmiautd BmiMB - OioctumynstopiB  Ctummno, Peromnantra mnpenapary
A30TOdIT Ha CXOXICTh, PICT Ta PO3BUTOK POCIHH TOPOXY IOCIBHOTO
IPOTSITOM BeTeTallii y pa3i OKpeMOro Ta CyMiCHOT'O 3aCTOCYBaHHS;

- OIIHUTHU BIUIMB AOCTII)KYBAaHHMX MpernapaTiB Ha (OpMyBaHHS pU3001aIbHO-
KOPEHEBOT'O KOMIUIEKCY Y POCIUH TOPOXY MOCIBHOTO copTy OrioT;

- BHU3HAYUTH BIUIMB OioctumynstopiB Ctumno, Peromnantrra mnpenapary
Azotoit Ha (GopMyBaHHS JIMCTKOBOi TIOBEPXHI IOCIBIB TOpPOXY Ta
HAaKOMUYEHHA  (OTOCMHTETUYHUX  TITMEHTIB  Ta  MPOAYKTHUBHICTH
dboTocuHTE3Y;

- 3’acyBatd BIUIMB OioctumynsaTopiB Ctummo, Peromrantra mnpenapary
A30TO(DIT Ha €JIEeMEHTH CTPYKTYpH O10JOTIYHOTO BPOXKAKO Ta YPOXKAMHICTH
ropoxy mociBHOro copty OmioT y pasi OKpeMOoro Ta CyMICHOTO
3aCTOCYBaHHSI.

Marepianu Ta Meroam agocaimxenus. [ocming npoBogwim 3
BUKOPHWCTAHHSAM HACIHHA Ta POCIMH TOpoxy mociBHoro (Pisumsativum L.)
cepeaHboCTUrIoro copty Omiotr Bycatoro MOpP(OJIOTiYHOIO THUIYB YMOBax
nociigaoro monst TIATY (m. Memnitomnons).

Copt ropoxy OmnoT BHeceHu#t 10 Peectpy coptiB pociun Ykpainu 3 2011 p.

Opuzinamop— IactutyT pociaunauirta im. B. 5. FOp’ea HAAH.

Copmoeupizuaneni  o3naxku. Pi3HOBUAHICTH — contecstum  (3uerieHa),

HiIpi3HOBHUIHICTE — Vulgare (3BuyaiiHa )KOBTOHACIHHEBA).
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CopT HamiBKapiauKoOBHUH, Oe3nucTtoukoBoro tumy. Ctebiio 3BuyaiiHe. Bucorta
pociuH 55 — 75 cM. MixkBy3niB A0 mepworo cyuBiTTs — 14-16. Kitku Ou1i, Ha
KBITKOHD)KKax MO JB1 KBITKU. Bi0 JyIIMIBHOrO TUMY, CEPEIHBOKPYIHUH, 3 TYIOIO
BEpXI1BKOI0, 000U J00pe BUMOBHEHI, KUTBKICTh HACIHUH y 0001 5-6, MakcuMalbHa — /.
Hacinns poxeBe, OKpyTi0-37aBiieHe 3 TJIaJJKOI0 TIOBEPXHEIO.

I'ocmogapcbki  o3Haku. CopT  3€pHOBOrO  HampsAMy  BUKOPUCTAHHS,
cepenHboCTUINMNA. TpuBamicTh BereraniiiHoro nepiony 79-85 ni6. IlocyxocTiikwuii.
Maca 1000 nacimun 260-280 r. Bmict Oinka B HaciHHi 20 — 22%. Criiikuii 10
BUJISITAHHS, IPUATHUHN 10 30UpaHHs IPIMUM KOMOAHHYBaHHSIM.

JocnmigHi AUSTHKA 3aKJagaircs Ha YOPHO3eMaxX ITBIACHHUX HAHOCHHX 3
BMicTOM Tymycy (3a Tropinum) — 2,6%, azoty (3a Kopudingom) — 111,3 wmr/kr,
pyxomoro ¢ochpopy (3a YupuxoBum) — 153,7 wmr/kr, oOMiHHOrO Kamuio (3a
UupukoBum) — 255 mr/kr. lle BiAmoBiza€ BHCOKOMY BMICTY Kajio, MiABUIIEHOMY
BMIicTy (Qocdhopy 1 HH3BKOMY BMICTY a30Ty. Peakiis TpyHTOBOrO pO34YUHY
HeditpanbHa (pH Bomne 7,0, pH comeoBe 7,3). Ilpodine IpyHTY HE 3acojieHU
JIETKOPO3YMHHUMU COJIIMH, ajie € CJIa0OCOJOHIIOBATUM 3 BMICTOM OOMIHHOIO
Harpito 7% Big €KO. IpyHT MOXHa BiHECTH 10 3€Melb BUCOKOI SIKOCTI, SIKi
JOCTaTHLO 3a0e3IeueHi MOKUBHUMHU €JIEMEHTAaMHU Ta MarTh CHPHUATINBI (i3uKO-
XiMi4uH1, arpodi3uyHi BJIACTHBOCTI Ta TPHUAATHI JJIS BHUPOITYBaHHS 3€pPHOO0OOBUX,
ale Uil OTPUMaHHS BHCOKMX ypOXaiB  SAKICHOI MPOAYKIi HEO0OXiITHO
1HTEeHCU(IKYBATH TEXHOJIOT1I0 BUPOIIYBaHHS KYJIbTYPH.

JlocnimKkeHHs BIUTUBY O10CTUMYJISTOPIB Ta MIKpOOIOJIOTIYHOTO MpenapaTry Ha
MPOAYKIIIHHUMA TPOIEC TOPOXY IOCIBHOTO  MPOBOAMIIM B JIPiOHOTIISTHKOBOMY
JOCHII.

Hacinus ropoxy mepea mociBoM o0po0Isuii 3a CXeMOk0: BapiaHT 1 — KOHTPOITb,
HACIHHA 1HKpYCTOBaHe po3urHOM Jlimocamy (5 Mi/n po6o4oro po3unHy); BapiaHT 2 —
HACIHHA TIepell CiBOOIO 1HKPYCTYBAJIM MIKPOOIOJOTIYHHM MpenapatoM A30TodiT-p
(10 mu/n); Bapiant 3 - Ctummo (25 mi/T) Ha po3uuHi Jlimocamy (5 mui/n); Bapiaut 4 -
Peromnant (250 mui/T) Ha po3uuHi Jlinocamy (5 mui/n); Bapiant 5 - Ctumio (25 mi/T)

cymicHo 3 Azotoditom (10 mn/n) Ha po3uuHi Jlinocamy; BapianT 6 - Peromnant (250
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MJI/T) cymicHO 3 Azotoditom (10 mi/n) Ha po3uuni Jlinocamy. Ilicnsa niacymyBaHHS
MPOBOJWJIM MOCIB y A0Ope MIArOTOBAHMM TPYHT 3 HOpMOIO BUCIBY 1,1 MIH. mT.
CXOKMX HACiHMH/Ta Ha JingHKax Imwiomero 2,5 M2 Ilo3akopeHesi 06poOKu
npoBogwin y a3y 2-3 mpuiuctka Ta 'y ¢azy OyToHi3auii 3 BHUKOPUCTaHHSIM
pekoMmenaoBaHux HopM 11t Ctummo — 20 mi/ra, Perominant — 50 mui/ra Ta A3oTodiT
— 10 mu/n. O6npUcKyBaHHsS MOCIBIB MPOBOJWIM Yy BEUipHIA 4Yac 3 BUKOPUCTaHHSIM
paHIEBOTr0 OOMPUCKYBATEN 3 HOPMOIO BUKOPUCTaHHS poboudoro po3unHy 300 m/ra.
[IpoTn ropoxoBoro 3epHoiga BHUKOpUCTOBYBanu iHcekTHuun (Aktapa 25 B.r.; 0,1
n/ra), 6opotreba 3 Oyp’sHamMu 3AliiCHIOBaJlacs py4yHUM crocobom. 30ip BpoOXkaro
POBEJCHO PYYHUM CIOocoOoM. Bin0ip pocaMHHUX 3pa3kiB Ta MpoO MPOBOAWIH Y
¢asu BBCH 12-13 (2-3 mapu npunuctkiB), 15-16 (5-6 map mpwiuctkiB), 51-55
(6yronizarii), 61-65 (uBiTiHHS:), 75-79 (60060yTBOPEHHS).

BioctumynsaTopu Ctumno ta PeromnaHT nmpeacTaBisiOTh COOO0 KOMIO3UINIIHI
noJIipyHKIIOHAJIBPHI ~ Tpernapatd, 0103aXMCHI BJIACTUBOCTI SKUX OOYMOBIICHI
CHUHEprifiHUM e(eKTOM B3aeMOJil MPOAYKTIB JKUTTEMISLILHOCTI B KyJbTypi INVItro
rpuba-mikpominiera Cylindrocarponobtisiucuilum 680, BumineHoro 3 KopeHEBOT
CUCTEMHU OKEHBIIEHI0O (CyMIll aMIiHOKHCJIOT, BYIJIEBOMIB, JKHUPHHUX KHUCIOT,
noJricaxapuiiB, (iTOrOpMOHIB, MIKPOEJIEMEHTIB) Ta aBEPCEKTHUHIB - KOMILIEKCHUX
aHTHUTIApA3UTAPHUX MAKPOJIITHUX aHTUO10THKIB, MPOAYKTIB METa00II3MY IPYHTOBOTO
crpenToMminery Streptomycesavermitilis [4].

Azorodit-P — mnpemapatr BupoOHuUNTBA «BTY LleHTp» MICTUTH KIITHUHH
oakrepii Azotobacterchroococcum B kinekocri (1-9)x10° KYO/cm3, a Takoxk Mikpo-
Ta MaKpOEJIEMEHTH, OIOJIOTIYHO aKTHBHI MPOAYKTH KUTTEMSUIBHOCTI OaKTepiid:
dbepMeHTH, aMIHOKHCIIOTH, BiTaMiHH, (HITOTOPMOHM, (QYHTINUIHI pedoBuHHU. JlaHuit
mpernapar BUSABISE€ POCTOCTUMYIIOIOUI BIIACTHBOCTI HE JIMINE MIJITXOM acOIlaTUBHOL
azotdikcarlii, a ¥ 4yepe3 CIPUSHHA CHUHTE3y HIKOTHHOBOI, MAHTOTEHOBOI KHCIOT,
MipUIOKCHHY, O10THHY, TeTepoayKCHuHY [5].

KonTtposntoBasin moyiibOBY CXOXKICTh HaciHHA ropoxy. [liapaxoByBain KiJIbKICTb
KOpEeHeBUX OynapO0YOK pociuH ropoxy. Ilmomry nucTkoBOro amapaTy BU3HAYalld

METOJIOM BHCIYOK Ta Ha TMIACTaBl OTPUMAHUX aHUX BHU3HAYAIU 1HAEKC JIMCTOBOI
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noBepxHi. Bmict xsopodiny BuzHayanu GIyopoMeTpUYHO 3a JOMOMOro N-Tectepy
(BupoOHUUTBO SAmoHisA, Yara) Ta pe3yJbTaTH BUPaXald B YMOBHUX OJUHULSX.
Busnavanu enemMeHTH 010J0T14HOT BPOXKAHOCTI, @ caMe: CEPEIHIO KUIbKICTh POCIIUH
Ha 1 M2, cepeHIO KiTbKicTh 000iB Ha 1 pOC/IHMHI, CEpeNHIO KiIbKICTh HACIHUH y 6001,
Macy 1000 HaciHHMH, BOJOTICTh HACIHHS, O1OJIOTIYHY YpOXKAMHICTB, PO3paxOBYBAIU
rocrnogapcbkuii  koediuieHT. OOmK O10J0TYHOT  BpPOXKAMHOCTI MOCIBIB TOPOXY
HNPOBOJMIM BIAMOBIAHO JIO 3arajJbHONPHHHATHX B arpodiosorii meroawk [6, 7).
Pesynprati mocnmifgiB  OMpambOBaHO CTATUCTHYHO 3 PO3PAXYHKOM t-KPHTEPito
Cr'tonenta Ta HaiMeHmoi ictotHol pi3Huli (HIPgs). Cratuctuuny oOpoOKy
npoBeieHo 13 3actocyBaHHsAM naneni Microsoft Office Excel 2016 Ta Agrostat.

Pe3yabTaTH gocaigkenHsi. Asordikcarlis Bimirpae BeIUKY pOJib Y
KPYTOBOPOTi a30Ty B MPUPOJi, Y 30araueHHi IpyHTY i BOJOWM 3B'S3aHHUM a30TOM.
€IMHUMHU oOpraHi3MaMH, 3JaTHUMH 3IIACHIOBAaTH IIed mporec, € OakTepii, sKi
Ha3WBalThCA  a3oTdikcaropamu, abo miazorpodamu. Jlo  BUIBHOICHYHOUMX
a30TdikcaTopiB HajekaTh BUAM OakTepiii pomy Azotobacter. IHokynsiis HaciHHsS
0000BUX Ta HEOOOOBHX POCIUH pPi30CHEPHUMH aCOIIAaTUBHUMU OaKTepiIMH €
NEPCTIEKTUBHUMIIUISIXOM ~ PIIIEHHS TPOOJeMU  a30THOTO  JKMBIIEHHS  POCIIHUH.
3acTocyBaHHs 010JOTTYHHMX MpeEMaparTiB 301UIBIIYE CTIMKICTh POCIUH J0 3aXBOPIOBaHb
Ta CTPeCOBUX (PaKTOPIB, 3HWKYE COOIBAPTICTh MPOAYKIlII POCTUHHUIITBA, MOJIIIITYE
¢diTocaHiTapHUIA CTaH MOCIBIB Ta MABUIIYE MPOTYKTUBHICTD PLITI.

Bzaemonis pocimam 3 pizochepHumm  miazoTpodamMu €  CKIIaHUM
0aratocTyIiH4YaCTUM TIPOIECOM, KOHTPOJIbOBAHMM Ha PI3HUX pPIBHIX OpraHizamii
poCIHH 1 MikpoopraHizMiB. Kiro4oBOI0 JIaHKOIO MIKpPOOHO-POCIMHHOI B3aeEMOJIi €
YTBOPECHHS YHIKaJIbHUX OpTaHiB Ha KOPEHSAX POCIMH — OyIb00YOK, ae

CTBOPIOIOTHCS HEOOX1THI YMOBH JUIsl (ikcallii MoJieKysipHOTro a3orty [8, 9, 10].

B xoxai mpoBeaeHux gociimiB Oyiao BcrtaHoBIIeHO, mo Ctmmmo, PerommaHTt Ta
A30TodiT 32 YMOB pO3AUTHHOI MEpeanociBHOT 0OPOOKH HACIHHS MPOCTUMYITIOBAIIN
YTBOPEHHSI KOPEHEBUX OYIbOOYOK, YUCENbHICTh SAKUX 3pocia Ha 11,7-23,5% Bxe B

¢a3i BBCH 12-13 i carayna makcumymy B (a3i Oytonizamii (puc. 1).
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Puc. 1. Kinbkicts Oy1b0040K Ha KOPEHEBIM CUCTEMI POCIUH TOPOXY 3a OKPEMOi Ta
cymicHoi aii 61octumynstopiB (Ctummo, Peromiant) ta Mikpo6iaibHOT 0 TIpenapaTry

A30TO(]IT IpPOTIATOM BETeTaIlii.

Crumno Ta PerommanT cymicHO 3 A30TOo(iTOM BIPOTITHO MiABUIIUIN
quceNbHICTh OynpOouok Ha 13,8 — 16,6% mo dasu BBCH 51-55 mopiBHsiHO 3
BapiaHTaMU Jie 3a3HauUCHI MpenapaTv BUKOPUCTOBYBAJIUCS OKPEMO.

Skuo MakcuManbHa KUTBKICTH OyJIbOOYOK B KOHTPOJBHOMY BapiaHTi Oyia
BimMiueHa B ¢aszy Oyronizamii i csarHyna 37 mmIT/poci., TO TpPH 3aCTOCYBaHHI
010CTUMYISTOPIB  Ta MIKPOOIOJNIOTIYHOTO TIpermapaTy MaKCHMallbHa KUIbKICTh
Oynp004oKk Oyia 3adikcoBaHa Bxke B (a3i 5-6 MPUIMCTKIB 1 CTAHOBWIA B Mexkax 43-
49 mt./poci.

B mepiox mBITIHHS BIpOTIMHO IMJIBHUINCHA YHCEIBHICTH KOPECHEBHX OYyJIHOOUYOK
3aNMIIMIACS JIUIIE TPH CYMICHOMY 3acTOCyBaHHS Oioctumynsaropy Perommant 3
A30T0(hiTOM MOPIBHAHO 3 pe3yJbTaTaMi OTPUMAHUMHU Yy BapiaHTax MpH iX OKPEMOMY
3actocyBaHHI. Tak, Tpu CyMICHOMY 3acTocyBaHHI Perommanty Ta A3zoTodiTy
KUTBKICTh KyJIbOOYOK 3pocTanma Ha 15% TmOpiBHAHO 3 BapiaHTOM B SKOMY
3acTOCOBYBaM OKpemMo A3zoTodit Ta Ha 31% MOPIBHAHO 3 BapiaHTOM B SKOMY
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3acTOCOBYBalM OKpemo Peromnant B mepiog 0oOoyrBopeHHs. llpu cymicHoi mii
Crumno Ta A30TOdITY KUIBKICTh KyJbOOUOK 3pocTanma Ha 12% B mnepiof
0000yTBOpPEHHS MOPIBHSAHO 3 BapiaHTOM B SKOMY 3aCTOCOBYBaJM OKpeMO A30TO(IT
Ta Ha 16% MOPIBHAHO 3 BAPIaHTOM B SIKOMY 3aCTOCOBYBaJIM OkpeMo CTHUMIIO.

@dopMyBaHHS BHCOKOTO BpOXAal  CUIBCHKOTOCIIOAAPCHKUX  POCIUH €
pe3ynbTaToM (POTOCHHTE3Y, y TpOIeci SKOro 3 MPOCTHX PEUOBUH YTBOPIOIOTHCS
OaraTi €Hepri€l0 OpraHiyHi CHONYKH. SK BiIOMO, IHTEHCHUBHICTh HAaKOTMHYCHHS
OpraHi4HOi PEYOBHMHM, a BIJ TOJAl ¥ MPOAYKTHBHICTH (DOTOCHHTE3Y 3aJIEKUTh BiJ
BEJIMYMHU JIMCTKOBOI TMOBEPXHI, SKa BH3HAYAETHCS OIOMETPUYHUMH IapamMeTpaMu
POCJIMH 1 TPUBAIICTIO AKTUBHOI JISUJIBHOCTI JIUCTS, IO ¥ 3yMOBIIOE KUIBKICHI Ta
SIKICH1 TIOKa3HUKU BPOXKAIO.

Bin po3mipiB (GOTOCHHTETUYHOTO amapary Ta MOro akTMBHOCTI B OHTOrEHE3I
POCIIMH 3aJIeKUTh PIBEHb peaii3allii TeHeTUYHOro MOTEHI[ialy COpPTIB TOPOXY.
OnTumizailisi a30THOTO JKUBJIEHHS 33 PaxXyHOK YTBOPEHHS J0OJATKOBO1 KITBKOCTI
pu300iif MpU 3acTOCyBaHHI OlompemnapaTiB IMO3UTHBHO BiIOMBAETHCS HAa POCTOBUX
nporiecax i popmyBaHHI POTOACHMIIALINHOT TOBEPXHI MOCiBIB ropoxy [11, 12].

O6poOka HaciHHS TOpPOXy Ta II03aKOpPEHEB1 OOpPOOKH O10CTUMYJISATOpaAMU
Crumno, Peromiant ta A30TodiTOM MpOTATOM BereTailii 3a0e3meunian 301TbIICHHS
IJITT makcumanbHo B 1,7 pasu B mepioj1 BereTaTUBHOTO pocTy Ta B 1,3 pasu B mepion
reHepaTUBHOTO po3BUTKY. [Ipu cyMicHOMY 3acTocyBaHH1 OiompernapariB 3adikcoBaHO
OinpI akTUBHE (DOPMYBAHHS IUIOIII JIMCTKOBOI MOBEPXHI POCIUH TOPOXY, HIK MPHU

PO3AUTBHOMY 3aCTOCYBaHHI (puc. 2).
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Puc. 2.3MiHHU 1HIEKCY JUCTKOBOT OBEPXHI MOCIBIB TOPOXY 32 OKPEMOi Ta CyMICHOT
aii 6ioctumynstopi (Ctumno, Perormiant) ta mikpoOiaibHOTO mpenapatry A30Todit

POTSTOM BereTarlii.

Tak, y BapiaHTax IOCIBiB TOpoxy 3 cywmicHOw Jnicr0 Ctummno Tta A30TOodiTy
nokasHuk [JIII mepeBuniyBaB 3HaueHHs y BapiaHTIB 3 PO3JUIHHOIO JII€I0 TpernapaTiB
Ha 145 y da3y uBitiHHa Ta Ha 12% y ¢da3zy G6o0oyTBopeHHs. 3a cymicHOi Aii
Peromnanty Ta A3sotodity IJIIT mociBiB ropoxy 30inbinyBaBcs Ha 14% B dasy
IBITIHHA Ta Ha 15% y ¢a3zy 06000yTBOpEHHS MOPIBHSIHO 3 TUMHU BaplaHTaMU €
POCIIMHHN 00pOOIISITHCS TIperapaTaMu OKPEMO.

His 6iocTUMYIATOPIB Ta MIKPOOi0JIOTIYHOTO TIpemapaTy Ha BMICT XJI0podiry B
NPWIKCTKAX TOpOXYy Maja HeoJHO3HauHuil xapakrep (puc. 3). Ilporsrom
BETETATUBHOTO PO3BUTKY POCIWH HE BIAMIYEHO CYTTEBOI Mii mperapaTiB Ha BMICT
xJopodity SK TpU PO3AUTBHOMY, TaK ¥ TpH CYMICHOBY 3actocyBaHHi. [Ipore,
nounHaroun 3 (asu OytoHizaii Ta 10 (pa3zu 6000YTBOPEHHS, BIAMIYEHO, IO BMICT
xJ0podiTy B MPHIMCTKAX TOPOXY 3a Ail mpenaparis 3poctaB Ha § — 19% mnopiBHIHO

3 a0COJIIOTHUM KOHTPOJIEM.

23



800

750 u KOHTpOJ'Ib
o ¥ a3otodiT -
© 700 ¥ cTUMIIO
£ 650 pEroIuIant
.5“ HC+A _
=4 600 = P+A
é* 550 )
»= 500
= -
= 450
=
5 400 .
o

350 I

300

12(13) 15(16) 51(55) 61(65) 75(79)

®da3u po3BUTKy (3a mkanorw BBCH)

Puc. 3. 3mMiHu BMICTY 3arajabHOTO XJIOPOQ LTy B JIUCTKAX TOPOXY 3a OKPEMOi Ta
cyMmicHOi aii 61octumynsiTopiB (Ctumiio, PerormianTt) Ta Mikpo6iaibHOTO Mpenapary

A30TO(]IT IpOTATOM BereTaltii.

Cnig  BiIMITUTH  TPO  BIACYTHICTh  CIHEPTiCTUYHOTO  eexTy  MiK
OlocTUMyIsITOpaMU  Ta MIKPOOIOJIOTIYHUM TpenaparoM A30TO(IT B HANPIMKY
BITUBY Ha TMPOIIECH CHHTE3Y Ta HAKOMHMYEHHS (OTOCHMHTETHMYHUX MIrMEeHTIB. Tomy,
BMICT xJiopo(ity y pa3i CyMiCHOI il mpernapaTiB 3aJIMIIABCA Ha PIBHI BU3HAYCHOMY
JUISE  BapiaHTIB TOPOXY 3 PpO3JAUIbHUM BHUKOPUCTAaHHSM OlOCTUMYISTOPIB Ta
MIKpOOiaIbHOTO Tpenapary ado HaBiTh HIKYE.

[cHye meBHUI 3B'I30K MK MPOAYKIIHHUM MPOLECOM Ta (HDOTOCHHTETHUHUMH
MOKa3HUKaMU. Bimomo, 1o 4ucta NpPOAYKTHUBHICTH (DOTOCHMHTE3Y BU3HAYAETHCS
CHIBBIIHOIIEHHSM JO0OBOTO MPUPOCTY MacH YCi€i POCIMHH 10 TOKa3HUKIB
(OTOCHHTETUYHOTO TIOTEHIIIATY.

Makcumanbai piBai YIID BigMiueHO y mepiogu 10 MBITIHHA TOPOXY 1
CTaHOBIATH Onu3bko 14 r/(cM?*100y). TIpoTAroM HACTYIHOro Mepiody BereTamii
BIIMIYEHO 3HIDKEHHS IHTEHCHBHOCTI HAKONMUYEHHS CyXOi pe4oBMHU. MiHIMaIbHI

nokazHukn YIID BiamiueHo y ¢(a3i 0000yTBOpPEHHS 1 CTAHOBIATH OJM3BKO 2
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r/(cM?*106y). OnmHa i3 NPUYMH LLOFO YACTKOBE 3aTiHEHHS CEpeiHIX Ta HUKHIX
ApyCiB JIUCTKIB POCIMH TOPOXY BEpXHIMHU sipycaMu. BcraHoBieHo, mo y pasi
cyMmicHOi n1ii 6iocTuMynsTopiB CTUMIIO 3 MIKpOOIOJOTiYHUM MpenapaToM A30TO(IT
YIld y dazax 5-6 npunucTtkiB-OyToHI3awis Ta OyTOHI3allIs-UBITIHHS MEpEeBUIyBaIa
Ha 7,6 — 34,0% Ta 3a cymicHoi aii Peromnanty 3 Azorodirtom — Ha 13,0 — 14,0%

MOKa3HMK KPaIIloro BapiaHTy IpH po3AUIbHOMY 3aCTOCYBaHHI npenapartis (puc. 4).

¥ koHTpONb ™ azotodit ™ cTummo © perorutant M C+A W P+A

12 15 16 51 55 61 65_75
Mixkdazni nepioau (3a mkanoro BBCH)
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Puc. 4. 3minu YII®D nociBiB ropoxy 3a 3a OKpeMoi Ta CyMiCHOT il
6ioctumynsTopiB (Ctummno, Peromnant) Ta Mikpo6ianbHOTO mpenapary

AzotodiTnpoTaromM Bererarii.

B nepiox nBitinHg-0060yTBOpeHHs UIID mociBiB TOpOXy MOCTIIHUX BapiaHTIB
Oyno HWX4Ye 3a aOCONMIOTHUN KOHTPOJIb. XO4Ya B MEPIOA IHBITIHHA-0000YTBOPEHHS
CTAaTHCTUYHOI PI3HUIII MDK BaplaHTaMU 3 OKpEMHUM a00 CYMICHMM BHKOPHUCTaHHSIM
npenapariB HE BUSBJICHO.

[TigpummeHHsT (POTOCHMHTETHYHHX ITOKA3HUKIB y I1HTEHCHBHUX COPTIB TOPOXY
CIPHSUIO MIIBUINCHHIO PIBHS ypoiKato 3epHa. ToOTO, GIOMPOMYKTHBHICTH POCIHH €
KOMIUIEKCOM (h1310J0T1YHUX, MOP(OJOTIYHHUX Ta IHIIUX O3HAK 1 BIACTUBOCTEH.

3 maHWX HaBEJEHWX y Tabmwmil |1 BUIHO, IO BUKOPUCTAHHSA mpemnapatiB Ctumrio,

Perommant Ta A3otodit BHKIMKano 301TbIMIEHHS KUTBKOCTI 000iB HA pPOCIWHI Ha
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21%; 3% Tta 5% BIANOBIIHO Ta TOPIBHAHO 3 KOHTpoJieM. I[lomiOHa 3MiHa
MOSICHIOETBCA ~ THUM, W0 Olompenapatd MOAOBKYBadu (a3zy IBITIHHA TOPOXY,
3MEHIIYyBaJIM BTPAaTH KBITOK HA BEPXHIX sSIpycax pPOCIUH, M0 OOYMOBIIOBAJIO

30UIBIIIEHHS 3arajibHOI KUIBKOCT1 0001B.
Taomuis 1

EjeMeHTH CTPYKTYpPH BPOKAHMHOCTI MOCIiBiB ropoxy copty Omior mijx BIVIMBOM

npenaparis Ta A30ToQIiTy NpPOTAIroM Bereramii

Bapiantu
Iloxasauku  |KoHTpOJdb| A3zoTodir | Ctumno | Peromant | Crumno | Perommant | HIPos
+A3oTodit | +A30TOdIT

Kimexicts 60618 | 5 4,0 4,6 3.9 5,0 48 | 05
Ha POCJIMUHI, INT
Kinekicts
HACIHHUH y 3,0 2,9 3,0 3,1 3,1 2,9 0,2
0001, mT
Maca 1000 2889 | 2043 | 3052 | 2925 307,2 3108 | 84
HaCIHHH, T
Bionoriuna
BpOKaHHICTB, 31,3 34,4 37,5 34,2 44,2 42,1 5,2
/ra
Koepimient |4 55 0,26 0,29 0,26 0,29 029 | 0,01
rocrnoaapCbKuun

Cymicna B3aemoxiss Ctumno Ta Perommanty 3 Aszorodirom 30iblryBana
KUTBKICTh 000iB Ha pociuHi ropoxy Big 8% mo 28% mopiBHAHO 3 BapiaHTaMu
OKpEMOTro BUKOPUCTaHHS mpenapatiB. B xoi qanoro qocimipkeHHs cymicHa 00poOka
pOCIMH OIOCTUMYJISITOpAaMHU Ta MIKPOOIOJNOTiYHUM mpernmapaToM  A30TodiT He
BUKJIMKAJIa BIPOTITHUX MIH y KIIBKOCTI HaciHHUH y 0001. Takox, 3adikcoBaHo, 110
pu cyMicHii 00po06iri pocnuH ropoxy Crtummo Ta Perommanty 3 A3zotoditom Maca
1000 maciamu 306impmryBanmacs Ha 4,4% Ta 6,3% BIANOBITHO Ta TOPIBHSHO 3
KOHTPOJIEM.

OCHOBHMM KpHUTEpIiEM, SKHA J1a€ MOXJIHMBICTh KOMILIEKCHO  OIIIHUTH
€(EeKTUBHICTh TEXHOJOTIUHHMX 3aXO/IB BHUPOINYBaHHS CUILCHKOTOCIOAAPCHKUX
KyJIbTYyp, € BpOKalHICTh 3epHa.OTprmaHa O010JIOT1YHA BPOXKAWHICTH TOPOXY MpH

PO3IUILHOMY 3acTocyBaHHI mpemnapartiB A3otodir, Ctummno, Peromiant craHoBuia
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BianoBigHo 3,4; 3,7 ta 3,4 T/ra, MO NEpPEeBULIYBAIO BPOXKANHICTE KOHTPOJIBHHUX
MOCIBIB, sika ctaHoBWiA 3,1 1/ra. Toal siK, MpU CyMICHOMY 3acTOCYBaHHI A30TO(dITy
ta CTUMIIO BpOXKaiHICTh ckiaaana 4,4 1/ra Ta Azorodiry 3 Peromnanrom - 4,2 1/ra,
[0 B CBOIO uepry mnepeBuiyBaio Ha 18-41% ta 23-35% BinmoBigHO, MOKa3HUKHU

BPO’KaliHOCTI NOCIBIB TOPOXY BCIX IHIIMX BapiaHTIB.

BUCHOBKH

1. 3adikcoBaHo BiporigHe 30UIbLIIEHHS! KOPEHEBUX OYJIbOOUOK Ha POCIMHAX FOPOXY
Opu CyMICHOMY 3acTocyBaHH1 OioctumynsitopiB (Ctumno, Peromnanr) 3
MIKpOO10JIOT1YHUM TIpenapaToM A30TOQIT Ha PI3HUX (a3zax BereTarii.

2. OOpoOka HaCiHHS TOpPOXy Ta TII03aKOpPEeHEeBl OOpOOKH O10CTUMYNISATOpPaAMU
Ctummno, Perommant Ta Aszotoditom mpotarom Berertamii 30utbmumnu  [JITT
MaKCUMaJIbHO B 1,7 pa3u B MepioJl BEreTaTUBHOTO POCTY Ta B 1,3 pa3u B mepiof
reHepaTUBHOTO po3BUTKY. Ilpum cymicHOMy 3acTtocyBaHHI OiompernapariB
3adiKCOBAaHO OUTBIN aKTHUBHE (hOPMYBAHHS IUIOIII JIMCTKOBOI MOBEPXHI POCIUH
ropoxy, HIXK MPH PO3ALILHOMY 3aCTOCYBaHHI.

3. Bwmict 3arampHoro Xjmopodiny y pasi cyMicHOI Aii JOCHIIKyBaHHX MpernapariB
3QJIMIIABCS HAa PIBHI BU3HAYEHOMY JUIS BapiaHTIB TOPOXY 3 PO3JAUIBHHM
BUKOPHUCTAHHSAM O10CTUMYJISATOPIB Ta A30TOdITY.

4. BcraHoBineHo, 1o Yy pas3l cymicHoi aii OioctumynaropiB  Crtummo 3
MikpobionoriunuM mnpenapatoM Azotodit UIID® y daszax 5-6 npummcTKiB-
OyToHi3aiis Ta OyTOHI3alif-IBITIHHSA TNepeBuinryBana Ha 7,6 — 34,0% Ta 3a
cymicHoi nii Peromnanty 3 Azotoditom — Ha 13,0 — 14,0% moka3HUK Kparmioro
BapiaHTy NP PO3IUTELHOMY 3aCTOCYBaHHI MpEapaTiB.

5. Cineprictuuna B3aemonis Ctummno ta Perommanty 3 Asoroditom 30umbiTyBajia
KUTBKICTh 0001B Ha pocnuHi Topoxy Bifg 8% a0 28% TOpIBHAHO 3 BapiaHTaMH
OKpPEMOTO BUKOPUCTaHHS Ipenaparis.

6. IIpu cymicHiii 006po6IIi pocnuH ropoxy Crtummo ta Perommanty 3 A3zoroditom

Maca 1000 nacinuH 30utbITyBanacs Ha 4,4% ta 6,3% BIAMOBIAHO Ta MOPIBHSIHO 3
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KOHTPOJIEM.

. Orpumana 010JI0T1YHAa BPOXKAMHICT TOPOXY MPU PO3AUIBHOMY 3aCTOCYBaHHI
npenapatiB Azotodit, Ctummno, Peromnant craHoBuia BianosiaHo 3,4; 3,7 ta 3,4
T/Ta, MO MEePEeBUIIYBAJIO BPOXKAWHICTh KOHTPOJILHUX MOCIBIB, sIka cTaHOBWiIA 3,1
T/ra. Toal K, Npu cyMiCHOMY 3acTocyBaHHI A30To(iTy Ta CTUMIIO BPOKAHHICTh
ckianana 4,4 t/ra Ta Azorodiry 3 Peromnantom - 4,2 1/ra.

OtpumMani J1aHi BKa3ylOTh Ha NEPCIEKTUBHICTh MOJAIBIIOTO JOCHIIKEHHS Ta
PO3KPUTTS MEXaHI3MIB CIHEpricTUYHOi [1i OlompemnapariB  OCOOJIMBO B

arpoKJIiMaTUYHUX yMoBax cyxoro Creny YkpaiHu.

CIIMCOK BUKOPUCTAHUX IKEPEJI

. 3epHOO000BI KyJIbTYpH B IHTEHCUBHOMY 3emiiepoOCcTBi / A. M. Po3BagoBchKui,
A. O. babuu, B. ®@. Iletpuuenko [Ta iH.] ; 3a pexa. A. M. Po3Banoscekoro. — K. :
Ypoxaii, 1990. — 172 c.

. TapanyxoB B.I'. Topox: 3HaueHue, OHOJOTHSA, TEXHOJOTHUS: HAYYHO-
meroaudeckoe nocodue. B.I'. Tapanyxo,C.C. Kamacun. T'opxu: BI'CXA, 2009.
C. 4-15.

. ITonomapenko C.I1. Perymsitopu pocTy pociauH B arpoOiolieH03aX: HOB1 pillICHHS
[Texct] / C.II. IToHomapenko, I".O. Iytuncbka // ®izionoris pocauH B YKpaidi Ha
Mexi TucsaoniTe. — Kuis. — 2001. — T.1. — C. 375-378.

. Perynaropu pocty pocnmH. Pexomenpanii mo 3acrocyBanHio / JILA. AHimuH,
C.ILITonomapenko, 3.M. I'pumaeuko. — K.: MHTL] «Arpo6iotex», 2011. —54 c.

. Bonkoron B.B. BimsHue CcTUMyIATOpOB poOCTa pacTEeHHMH Ha IpoLecC
ouonormueckoit aszordukcanmu / B.B. Bomkoron, ILI'. [lymeHeB; 3a pen.
B.I1.Kyxaps // Enementn perynsmii B pociuHHuAnTBi: 36. Hayk. mp. — K.: BBII
Kommac, 1998. — C. 17-24.

. Himsenscbkuii, B. A. BusHaueHHsS IUIonii acHUMUIAIIHHOI TOBEPXHI TOPOXY
Bycatoro / B. A. Hingzenscokuii / HaykoBuit BicH. Hai. yH-Ty GiopecypciB 1

npupoaokopuctyBanus Ykpaiau. — 2010. — Ne 149, — C. 267-271.

28



. €menko B.O. OcHoBu HaykoBUX JociikeHb B arpoHoMmii / B.O. €menko, ILT.
Komnutko, I1.B. Kocrorpus, B.I1. Onpuniko. - Binaung: I « T/l Exenssetic 1 K»,
2014. - 332 c.

. Catroux G. Trends in rhizobial inoculants production and use / G. Catroux, A.
Hartmann,C. Revellin // Plant and Soil. — 2001. — Vol. 230, Ne 1. — P. 21-30.

. lIepcTroboeBa O.B. IlomipyHkiioHanbHa AKTUBHICTH a30TOO0AKTEpPy B IPYHTaX
Jlicocreny Ykpainu / O.B. IllepctoboeBa, JI.I. denax //Arpoekoin. xypH. — 20009.
—No 1. — C. 351-354.

10.KameneBa [.O. MikpoOionoriydi npenapatu — K4 A0 OloJiorizamii TeXHOIOT1H

BUPOIIYBaHHs 3epHOBUX 1 0000BuX KynbTyp / 1.O. Kamenesa, C.B. Jlinosuy, T.M.
Menbanuyk, M.3. Tonkauos.// [IpoGiemu BUpOOHUIITBA 3epHA B YKpaiHi: Mar.
Bceeykp. Hayk.-mpakT. koH}. MOJOIMX BUeHHUX 1 cnemianicTiB (M. KuiB 30 Tpas.

2002 p.) / YAAH. Iua-1 3epH. rocniogapctia. — /1. :, 2002.— C. 77-78,.

11.Kolesnikov M. The reaction of pea’s plants pro-antioxidant system on

biostimulants Stimpo and Regoplant treatment / M.Kolesnikov, U.Paschenko //
Studia Biologica. — 2017. — V. 11(3-4). — P. 24-25.

12.KonecuikoB M.O. Bmmus OGioctumynstopiB Ctummno Ta Peromimant Ha

npoayKTuBHICTh stuMeHio siporo / M.O. Komecniko, C.I1. Tlonomapenko

//Arpo6ionoris. 30. Hayk. [Ipans BITHAY. — 2016. - Nel (124). — C. 82-87.

29



3’SICYBAHHS POJII BIOCTUMYJISAITOPIB Y ®I310JIOT'TUHHUX
PEAKIIISIX TA CHOCOBAX NIJIBUIEHHS CTIMKOCTI NITEHUIII
O3UMOI (Triticum aestivum L.) IO IIf OCMOTHYHOT' O CTPECY

[Tienunns € HiHHOK MPOAOBOJIBYOI0 KYJIbTYpoto. BoHa Oyna ogHUM 13 mepuimx
OJIOMAalTHEHUX 3JIaKiB. Apean MOUIMPEHHS MIICHMI OXOIUTIOE€ I'SITh KOHTHMHEHTIB
Hammoi rmiuaHetu. [lmomi mociBy mopiyHo ckianarTs Outst 230 MiH. ra, a BaJioBi
300pu 3epHa — oHa 565 MiH. ToHH [1].

[Trenuns HanexuTh 10 poawnu Poaceae, poay Triticum L. Cepen 3epHOBUX
KyJbTYp BOHA IMpPEACTaBICHAa Y BUPOOHUUTBI HAMOUIBIION KUIBKICTIO BHUAIB Ta
copTiB. JIyisl MiABUINCHHS BPOXAWHOCTI JaHOI KYJIbTYpH IIUPOKOT'O BIPOBAKCHHS
HaOyja ONTHUMi3allis YMOB BHPOIIYBaHHS IUISIXOM IIOEIHAHHS Jii CTPYKTYpHHX
€JIEMEHTIB TeXHOJIOT1l (copT, O10JOriYHI mMpenapaTH, PETYISITOpP POCTY POCIHH,
MIKpoJ100puBa), 110 3a0e3reuyBaTUME MMOBHY peajizalliio T€HeTUYHOTO IMOTEHINaTy
BPO’KAMHOCT1 COPTIB MIICHMI. 3’ACYBaHHS POJIi O10CTUMYJIATOPIB y (Pi310J0TTUHUX
peakIlisax Ta crnocob0ax MiBUINEHHS CTIMKOCTI MIIEHUII 03UMOI 10 111 OCMOTHYHOTO
CTpecy He JOCTaTHbO BUBYEHA. /[ pOCIIMH €K30reHHUM (PaKTOpPOM Cepe/loBHUIIa €
BMICT COJIel y IPYHTI, IKU{ BH3HAUYa€ MPOIECH KUTTEMISIILHOCTI OpraHi3My Ha BCiX
PIBHSIX HOTO opraHizailii, IOYMHAIOYH 3 MOJIEKYJISIPHOTO 1 3aKIHUYIOUH (ITOLIEHO30M.
B ManeHpKuX KUTBKOCTSAX COJIi BAKOHYIOTh (DYHKITIFO MiHEPaJIbHOTO KMBJICHHS, a TIPH
BHUCOKHUX KOHIIEHTpAI[ISIX € CTPECOBUM (HaKTOPOM, IiJI JI€I0 IKOTO pOCiIrHa HabyBae
MEBHUX ‘‘peaKIii—BIiAMOBIAEH”, MO B CYKYNHOCTI ¢opMye OUIbII 3arajibHE
MOHATTS — afanTaiiHui cuHapoM [2]. B ymMoBax 3acoieHHS TPYHTY 3HHKYETHCS
YPOKaWHICTh 03WMOI MIIEHUII MOXe 3MeHmyBatucs 10 50%. O3uma mieHuns — B
OCHOBHOMY CTETIOBa KYJIbTYpa, OTOXK HEBUIAKOBO TIOHA]T IOJIOBUHY BaJIOBOTO 300Dy
3epHa BUPOOIISIOTH y 30HI Creny Vkpaiam [3]. i cTenoBoi 30HH XapaKTEpHUM €
apUIHUNA KJIIMaT TpPH 3 BHCOKUM pIBHEM IHCOJAIII, IO PI3KO MIABHUIIYE
€BaNOTPAHCITIpAIlII0 TPYHTOBUX BOJ B pe3ydbTaTi YOro JIETKOPO3YHMHHI COJI1
IPYHTOBUX BOJI HAaKOMHUYYIOTHCSA B BEPXHBOMY POAIOYOMY Imapi rpyHTy. Takum

YKMHOM, aKTyaJbHHUM CTAHOBUTBCA 3adaBAdHHA 1IMOJO 3MCHIICHHSA HCTAaTHBHHX
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HACJ1/IKIB BIUIMBY 3aCOJIEHHS Ha (OPMYBaHHS BPOXKAHHOCTI 03UMO] nieHui. OqHumM
3 pimieHb € OlojioriuHa Memiopailisi (Qitomemnioparlisi), sika BKJIOYae B cebe i
BUKOPUCTaHHS Ol10JIOTIYHO AaKTUBHUX PEYOBHH, 10 SKMX HAJEKUTh Olompernaparu
Crumno Tta Perommant. ToMy NOCWIEHHSI COJBOBOT PE3UCTEHTHOCTI POCIUH 3
BUKOPUCTaHHSAM IpenapariB 010JIOTTYHOIO MOXOMKEHHS — aKTyallbHE ISl Cy4acHOi
TEXHOJIOT1i BUPOIIYBaHHS 3€PHOBHUX KYJIBTYP.

[TincymMOByrOUM BWINEC 3a3HAYCHE, AKTyaJlbHUM 3 HAyKOBOi Ta MPaKTUYHOI
TOYKH 30PYy € BIPOBAKEHHS Y BUPOOHUIITBO OiomperapaTiB 3 METOI0 BHBUYCHHS X
poiti y Gi310JIOTTYHUX PEaKIlisiX Ta croco0ax MiJBUIICHHS CTIMKOCTI MIIEHUIII 03UMOT
70 il OCMOTHYHOTO CTpeCy Ta 3a0e3MeueHHs ONTHUMAJIbHUX YMOB IS POCTY i
PO3BUTKY POCIWH Ta MiJBUIICHHS BpPOXXaWHOCTI B yMmoBax IliBIEHHOTro cremy
VYkpaiHu.

Meta pocaimkeHHsi. Metoro po0GoTu Oylio 3’sCyBaTH BIUIMB PETYJIATOPY
pocTy pociivH 01070r1YHOrO MOXO/MkeHHsT CTUMIO Ha pOCTOBI MpoOLEcH Ta
OloJIOT1YHY BpPOKAMHICTH TIIEHUII 03uMoi copTiB Emoxa opeckka, 3amariHa,
depmepka,CtatHa Ta o3umoi TBepmoi mmenuii (Triticum dirum) coptiB Annii
napyc, lllymuaniaka, Kpeticep, ['aBanb B ymoBax [liBnennoro Creny Ykpainu.

Martepianu i MmeToau aocaigxenHs. piOHOAUISHKOBUI TOCIA MPOBOAMIH 3
BUKOPHCTAHHSIM HACIHHS Ta POCAMH 03uMol TBepaoi mmrenuiti (Triticum dirum)
coprie Anmuit mapyc, Lllymunainka, Kpeiicep, ['aBanb Ta COpTIB NINEHUINl 03UMOT
m’sikoi (Triticum aestivum) Emoxa oneceka, 3amamaa, ®epmepka Ta CratHa B
ymoBax nocuignoro mons TIATY (M. MeniTomnons).

[Tonepennukom OyB ropox. Hacinus BuciBanu y qo0pe MiATOTOBAaHUA TPYHT.
Jlornmsam 3a mociBaMM  3IIMCHIOBABCS 32 THUIIOBOIO TEXHOJIOTIYHOIO KapToIo,
NPUUHATOO JUIS  IMBACHHOTO cTeny Ykpaimm. HaciHHg o03uMOi  MImeHwMIl
KOHTPOJBLHOTO BapiaHTy HE OO0pOoOsUIOCsA, a MOCHIIHOTO BapiaHTy OOpOOISIH
Oionpenaparom Ctummio y mo3i 25 mu/t Tta Perommant BupoOHunrBa JIT MHTI]
«Arpo0bioTex» B peKOMEHIOBaHIi KoHIeHTparii 250 MII/T HIIIXOM iHKpycTallii [6].

[TozakopeHeBa 00poOKa pOCIWH TPOBOAWIACH 3TIAHO PEKOMEHIAIISM

BUpPOOHUKA 2 pa3u — Yy (a3y KiHellb KYIIEHHS — [T0YaTOK BUXOJy B TPYOKY POCJIMH Ta
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B (¢a3y Buxoay ¢uaroBoro nucta. [lociB mpoBOAMBCA Ha JOCHIIHUX AUISTHKAX
PEHOMI30BaHUM METOAOM ILIOWEI0 2,5 M? 3 MOCIBHOI HOPMOIO 4,5 MIIH. CXOXKHX
Hacinun/ra. IloBTopHicT,  4-X pa3oBa, 00mikoBa mioma cTaHoBuTh 80 M2 Ilocis
npoBoauBcs B I nexamy BepecHs | qexany >KOBTHS B 3aJIKHOCTI BiJl TOTOJHUX YMOB

poky. Cxema nociiny HaBejieHa B Tabnuii 1.
Tabmuns 1

Cxema aochily BCTAHOBJIEHHS €()eKTUBHOCTI BUPOIIYBaHHS MILIEHUIIl 03UMOI NPU

3actocyBaHH1 penapariB «Ctummno» ta «PerormianT

Bapiant gocniny Bapuant
1 (K) BOJIa
2 1HKpycTallis HaciHHA «CTtuMio» (25 mi/T)

no3akopeHa oopodka «Ctummno» (20 mii/ra)

3 IHKpycTallis HaciHHA «PerormimanT (25 mMi/T)
no3akopeHeBa 00pooOka «Perormmant» (50 mi/ra)

[Ipu miaroToBIll HACiHHSA JJIS TIOCIBY 1 JOIVISLAI 3a pOCIMHAMU HE
BUKOPUCTOBYBaJIMCS TecTuliuau. boporhba 3 Oyp’ssHaMu NpOBOAMIACHE B PYYHY.
CraH TOCIBY KOHTPOJIFOBABCSl TOCTIMHO, KUIBKICTh IIKIIHWKIB HE IE€pPEBUIIYBajia
ETIIILI.

CriocTepeskeHHs MPOBOIWINCH Y a3y KylieHHs, (a3y KyIIeHHS — MOYaTOK
BUXOJy B TPYOKy, TpyOKYBaHHsS — IMOYATOK ILBITIHHS, IBITIHHSA — KOJOCIHHS, (a3u
HaJIMBY Ta MOBHO1 CTUTJIOCTI 3€pHA.

B xoxi mocnigy BU3Ha4YanmM MOJBOBY CXOXICTh, TYCTOTY CTOSIHHS POCJIMH Ha
1M2, KOe(ilieHT KyLIEHHs POC/IUH, BUKUBAHICTh POCIMH HiC/Is HePe3UMiBIli, BUCOTY
POCIIWH, CITIBBIJHOIICHHS TOBAPHOI Ta HE TOBAPHOI MPOAYKIIIT POCIUH Ta TTOKA3HUKHU
OiosoriuHO1 BpoxkaHOCTI [4].

Pe3yabraTun gociigkeHHss Ta ix oO0roBopenHsi. llepeamociBHa o0OpoOka
HACIHHS CUIbCHKOTOCIOJAPCHKUX KYJIBTYp OlompenaparaMu Ta PeryasiTopaMu pocTy

POCJIMH J103BOJISIE 3HAYHO MIABUIIUTH €()EKTUBHICTH BUPOOHUIITBA MPOAYKIIII.
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[TonboBa CXOXKICTb HACIHHS COPTIB TBEpAOi MIIEHUIl 00poOJieHe
6ioperynstTopoM pocty Ctummno 30unbmunacs Ha 5-10%, B 3ale3KHOCTI BiJ COPTY,
MOPIBHIHO 3 KOHTPOJIBHUMU NOCIBAMHU.

Paszom 3 M, Gioperymsaropu Ctummo Ta PeromnnaHT mo3WTUBHO BIUTMHYB Ha
(opMyBaHHs O1YHUX MAroHiB, ajie €PEeKT BUSBUBCA MEHII BUPA3HUM y cOpTiB |'aBaHb
ta Kpeticep (30utbmuBcs Ha 5 Tal0%) MOpiBHIOIOYM 3 aHAJIOTIYHUM TMOKa3HUKOM
BU3HAUYEHHUM Ha TMociBax MuIeHUl1 copTiB Anui napyc ta lllynunainka (30u1bMuBCsS
Ha 23 Ta 32%). Y coptiB Enoxa oxeceka, 3anamna, @epmepka tTa CtaTHa BIAMIYEHO
0JIHaKOBO a00pe (opmyBaHHs OiuHMX maroHiB. COpTH MIIEHUII M’ SKOi 03UMOI B
ymoBax 3umu 2015-2016 pp. mokazanu He BHCOKY 3MMOCTIMKICTb, SIKa CTaHOBMJIA
52-71 %. Ilpote, nuuie copTy MIIEHUIl M’ aKkoi o3umoi 3amamHa Ta depmepka
Maiibke He BigpearyBaiu Ha Aifo CTumiio Ta Peroruianty y 3WMOBHIA TIEpioja, TOMY
BIJICOTOK POCIWH 3aJUIIUBIINXCS TIICIAS TEPEe3UMIBIII Maibke HE BUPIZHIBCA
MOPIBHSHO 3 KOHTPOJIBHUMU TIOCIBaMHU.

AHani3 010J10T1YHOT BPOYKaWHOCTI COPTIB MIICHMIII M'SKOi O3UMOi IMOKa3aB,
0 BUKOpPHUCTaHHs OioperynsiTopy CTHMIIO BHUKJIMKAJIO HEBIPOTiTHE 30UTBIICHHS
KUTBKOCTI TPOAYKTUBHUX IMAaroHiB y copTy 3amamiHa Ha 2,9 % B MOpIBHSAHHI 3
KOHTPOJIBHUM BapiaHTOM, a y 1HIIKUX COPTIB JIaHWH MOKa3HUK 30UIbUBCS HA  6,0—
49,2 %.

Bigmiueno, mo PeromnaHT He3Ha4YHO BIUIMHYB Ha JOBXKHUHY cTebOjia 03MMOL
nieHuIl coptiB Anuii mapyc ta Kpeticep. ¥V copriB lllynunainka ta 'aBanp npu aii
Olompenapary IoBXHHA cTebia 30uTbImmIIach Ha 6,9-16,1%. Takox 30imbIINAIACH
JOBXKMHA KOJIOCY y copTiB Anuii mapyc Ta lllymmaninka nHa 6,1-9,9%, y copty
Kpeticep nanuii moka3HuUK HE 3a3HaB 3MiH, a y copTy ['aBanb 3meHmuBcs Ha 8,5%

MOPIBHSIHO 3 BUIIE 3a3HAYCHUM MMOKa3HUKOM Y POCIMH KOHTPOJIHHUX MOCIBIB.

Pazom 3 Tum, ctumyssitist GionpemnapatoM CTUMIIO 619HOTO MarOHOYTBOPECHHS
J03BOJIMJIA OTPUMATH OUTBITY KIIBKICTh MPOAYKTUBHHX cteben Ha 9,4-52,2%, B

3aJIEKHOCTI BiJI COPTY, MOPIBHSIHO 3 BapiaHTOM 0e3 00poOKu OlomnpenapaToMm.
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KibKICTP KOJIOCKIB y KOJIOCI Maiike HE 3MIHIOBAJacs Yy JOCIIKYBAaHUX
BaplaHTax COPTIB TBepAoi mueHuli, kpim copty Llynunainka. KiibkicTe 3epeH y
KOJIOCKY Tpu BuUKopucTaHHi CTUMIIO He 3MiHIOBajach Juiie y copTy ['aBaHb, y
IHIIKMX Xe copTiB 30uIbmmiIach Ha 10-12%. BinMiueHno 30uibmienHs Ha 8,5% Macu
OTPUMAHOTO HAciHHA 3 1 Koyoca 3a yMOB 3acTocyBaHHA CTUMIIO Ha MIIEHUII JIUILE Y
copty Kpeiicep. Maca Hacinug B 1 koJyioci y 1HIIUX COPTIB 3MeHIIMBCA B 1,15-1,42
pas3u, B 3aJI€KHOCTI Bii COPTY. 3MEHIIIEHHS TaHOTO TIOKa3HUKA MOB'I3aHEe 31 3HAUHUM
30UIBIIEHHSIM MPOJYKTUBHOIO CTEOJOCTOI0 y 3a3HAUYEHUX COPTIB Yy TOPIBHSIHHI 3
KOHTPOJIEM.

O6pobka Oioperynsaropom Crtumno Ta Perommant coptiB CratHa Ta Emoxa
0JieChbKa BUKJIMKAB 3MEHIIIEHHsI KIJTbKOCT1 3epeH B kKojioci Ha 14,1 Ta 22,9 % Ta macu
HaciHHs y Kosiocy Ha 28,3 125,6%. Lle moB's3aHo 31 3HAYHUM BIUIMBOM Olompenapary
Ha (OpMYBaHHS KUTBKICTh MPOJYKTUBHUX MMAroHiB, 10 30UIbIIMIach y copty CtaTHa
B 1,4 pa3su ta y copry Emoxa oneceka B 1,5 pa3u BimHOCHO KOHTpoisto. ToOTO 31
30UTBIICHHSIM TPOJYKTHUBHOI KYIIMCTOCTI Ha POCIWHI 3MEHIIMBCS PO3MIp Ta Bara
KOJIOCCH.

3a naii OlompemnapaTriB BIAMIYEHO HE3HAYHE 3POCTaHHS KUIBKOCTI KOJIOCKIB Y
KOJIOC1 Ta 3€peH y KOJOCKY MOPIBHSAHO 3 KOHTPOJIBHUMH BapiaHTaMHU IIIEHUII COPTY
3amamHa. CyMapHO BiIMIUEHO CYTTEBE 3POCTAHHS KUIBKOCTI 3€peH y KOJOCI, sIKe
3pocio 3a mii Ctummo ta Perommanty maitke n0 43 mTyK Ha OJuWH Koyioc. Maca
3epHa B KOJIOCI MILIEHUII copTy 3amaimHa 3poctana Ha 11 % 3a ymMoB 3acTOCyBaHHS
npenapaty Ctummno.

Cnig Bim3HAYWTH, IO 3aCTOCYBaHHS OiompemnapariB y Tmepiod Bereraiii
IUISIXOM TI03aKOPEHEBOI OOpOOKM TO3UTUBHO CHPHUSIIO 3aralibHOMY (OpMYyBaHHS
6ioMacu, TOMY BIAMIYEHO 3pOCTaHHS MacHu OTpuMaHoi cojomu y copty Lllymuaminka.
[Ipote, mpu BHUKOpPUCTAaHHI OIOPETYNATOPY POCIMH HAa TOCIBAX TBEPIOi MIICHUITI
coptiB Kpeiicep Ta Anmii mapyc oTpuMaHa MEHIIA Maca COJOMH IOPIBHSHO 3
KOHTPOJIEM, IO JIO3BOJMJIO MIABUILUTH BUXIJ TOBAPHOI YACTUHU BpOXkKak0. 3a3HauCH1

3MIHU JO3BOJIWJIM 3MIHUTH BIIHOUIEHHS BUXOJly TOBAapHOI YaCTHUHU MPOJYKIIIl 10 HE
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ToBapHOi B 01Kk 3poctaHHs. Tak, anga TBephoi mmeHuui copty Kpeiicep nanuit
MOKa3HUK 3pic Ha 21% MOPIBHSIHO 3 KOHTPOJIEM.

bionoriyna BpoKailHICT 1y>K€ CHUJIBHO 3aJIeKUTh B1Jl COPTOBUX OCOOIMBOCTEM
KyJabTypu. Tak BIIMITHMMO, IO HaiiMeHIIa O10JoriyHa BPOXKAWHICTE y  COPTY
Kpeiicep 39,33 1/ra, a nHaitbuibma y copry Lllynunmainka 48,25 n/ra. Po3paxyHok
010J0T1YHOT BpPOXKAMHOCTI COPTIB TBEPAOi MIIEHHII 3a YMOB BIIPOBAJKEHHS
Olonpenapary CTUMIO 0 TEXHOJOT1l BUPOITyBaHHS TMOKa3aB, 110 3MIHU €JIEMEHTIB
CTPYKTYPH BpPOXKaHOCT1 JO3BOJWJIMA 30UTBIIUMTH O10J0T1YHY BpOXKaMHICTH Ha 4,6-
19,4% B 3a7€KHOCTI1 BiJl COPTY.

[Ipu ananizi ABy(paKTOPHOrO JOCIIAY YacTKa BIUIMBY COPTY HAa BPOXKANHICThH
TBEP/A0i 03UMOT MIIECHUIIl 1y>)KE€ CUJIbHA, 1 CTAHOBUTH 54,5%, MEHIII CUJIBHO BIUIMHYB,
oe3nocepennbo, mnpenapar Crtumno Ta PeromnanTt, a yYacTka BIUIMBY COpPTY Ha
BPOXKAWHICTh TIIEHUIl M'aK0i o3umoi Outbmia (37,45 %), Hix BIUIMB Olompemnapary
Crumno . Ilpore 1 yacTka B3aeMoii OlompemnapaTy 3 COPTOBHMH OCOOJMBOCTSIMHU

KyJnbTypH 3HauyHa (13,6%).

BUCHOBKH

1. TlepennociBHa oOpoOka HaciHHA miIeHUIl Oiomnpenapatamu CTUMIO Ta
PeromnanTt cTumysoBaia MpoIecu pocTy Ta po3BUTKY mineHuIli. [ToimpoBa cX0XKICTh
HACIHHSI COPTIB MIIEHUIII 00po0sIeHe OlopeTyIsITOpoM pocTy 30uTbimmiIacs Ha 5-10%,
B 3QJICKHOCTI Bl COPTY, MOPIBHSIHO 3 KOHTPOJILHUMH MTOCIBAMH.

2. BcranoBieHo, mo OloperynsiTopu 30UTbITYBAId KUTBKICTh MPOTYKTUBHHUX
MaroHiB, CIPHUUTA 30UTBIICHHIO MacH 3€pHa B KOJIOCI, MIJIBUIIYBaJIl BUX1J TOBapHOI
YaCTHHHM BPOXKal0, M0 B KIHIIEBOMY PaxyHKYy 30UThIINIIO O10JOTIYHY BpPOXKAWHICTH
03UMOI MIIEHUII.

3. Ilpu anani3i nBy(HakTOpHOTO JOCIITy YacTKa BIUIMBY COPTY Ha BPOXKAWHICTh
03UMO1 TIIEHMIl JyX€ CHUJIbHA, 1 CTAaHOBUTH 54,5%, MEHII CHUJIBHO BIUIMHYB,
oesnocepeanbo, npenapar Ctummno Tta Perommant. Ilpote 1 yacTka B3aeMmojii

Olompernapary 3 COPTOBUMH OCOOJMBOCTAMU KyJIbTypH 3HauHa (13,6%)
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TEXHOJIOI'TYHI BJJACTUBOCTI 3EPHA IHTEHCUBHHUX COPTIB
MIITEHUII O3UMOI

IHocranoBka mnpodaemu. IIpupogHO-KIIMAaTUYHI YMOBH Ta POJIOYl IPYHTH
[liBnennoro Creny YKpaiHu CHOPUSTIAMBI JJs OTPUMAHHS BHUCOKOSIKICHOTO 3€pHa
nmeHul o3uMoi. OfHak, BHACHIIOK MOPYIIEHHS TEXHOJIOT1 BUPOIIYBaHHS JaHOi
KyJIbTYPH, YacTKa MPOIOBOJIBYOTO 3€pHA B 3araIbHOMY 00’ €Mi BUPOIICHOT MPOTYKITii
He nepesuiye 15% [1].

CbhOrojiHi TOHATTS SKOCTI 3€pHA XapaKTEPU3YEThCS B JBOX AaCIEKTax: IIO-
nepiie, 3 TOYKHM 30py MHOro XapyoBOi IIHHOCTI 1, TO-Apyre, MOXKJIHUBOCTI
BUKOPHUCTAHHS SIK CHPOBUHU UIsl iepepoOku [2]. OnHUM i3 OCHOBHUX (aKTOPiB, IO
BU3HAUa€ C(QEKTHBHICTh 3aCTOCYBaHHS 3CPHOBOI TPOAYKIi Ha TEpepoOHHMX
HiIMPUEMCTBAX € 1i TEXHOJIOT1YHI BJIACTUBOCTI, BU3HAYAJILHUMH 3 SIKHUX BUCTYITAIOTh
BMICT O1JIKY Ta KIJIBKICTb 1 IKICTh KJICHKOBUHHU [3].

TexHOMOT1YHI BIACTUBOCTI 3€pHA 3aJIeKaTh BiJ OI0JIOTIYHUX OCOOIMBOCTEH
KYJbTYPH, IPYHTOBO-KIIMAaTHYHUX YMOB IIEBHOTO PETI0OHY, arpOTEXHIYHUX MPUIOMIB
TEXHOJIOT1i BUPOITYBaHHs, METOMIB Ta PEKUMIB MICIA30UpaTbHOI TOPOOKH 3epHA
[4,5]. OcoOnuBuii BIIMB Ha (OpMyBaHHS SKOCTI 3€pHA MIIEHUIl O3UMOI MAalOTh
T€HETHYHI OCOOJIMBOCTI COPTY, SKi BH3HA4YalOTh IMOTCHIIHHY 37aTHICTh POCIHH
IIPOJIYKYBAaTH 3€PHO 13 NEBHUMH SKICHUMH IMOKa3HMKaMu [6]. B Tol ke dac BMICT
MOKUBHUX PEYOBHH B 3E€PHIBKAX OJHOTO 1 TOTO ) COPTY MOE 3MIHIOBATHChH B
IMIMPOKUX MEXaxX 3aJIe)KHO BiJl MOTOAHUX YMOB Tiepioay Bereraii [7, 8].

AHaJgi3 ocTraHHix gochaimkeHb. OgHuUM 13 HAWOUIBII  BaXKJIIMBUX
TEXHOJIOTIYHUX TIOKa3HMKIB SKOCTI 3€pHAa, IO BHU3HAYa€ WOro XiIiOOmeKapchKi
BJIACTUBOCTI € BMicT Ounky [5]. 3a cydacHOK Kiacu(]iKamiero POCTUHHI OLIKA
MOAUISIOTH HA YOTHPpH GpaKilii, 3a7€KHO Bl iX POSUMHHOCTI B PI3HUX POZUYNHHUKAX:
anpOyMiHU, TI00YIIIHA, TPOJaMiHU Ta ratoTe’dinu. OCTaHHI Bl TPYNU MPU B3a€EMOIT
3 BOJOK  YyTBOPIOIOTH CHJIBHO  TIIPAaTOBAaHUM  Te€llb, SKUM  HA3UBAIOTh

KJICHKOBUHOIO [7].
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Ha nakonuyeHHs OUIKOBUX CHOJYK B 3€PHOBIM MPOAYKIIi Ba)KJIMBUI BIUIMB
Ma€ aKTUBHE MOTJIMHAHHA a30Ty i3 IPYHTY, HOTO0 HAKONMWYEHHS B BETETATHBHUX
OpraHax TMpoTArOM BereTamii A0 (opMyBaHHS 3epHa Ta TOJANbIIa AKTHBHA
peyTWIIi3allisi a30TUCTHX PEYOBHMH 13 BEreTaTUBHUX OpraHiB a0 3epHiBKU [9].
[HTEHCUBHICT,  BKa3aHUX TMPOIECIB MOMJIMBO  TMIJBUINYBAaTH 3a PaXyHOK
BJIOCKOHAJICHHSI OKPEMMX €JIE€MEHTIB TEXHOJIOT1i BUPOLTYBaHHS MIIeHUI[1 03umoi [10].
Haiigoctynuimmm €JIEMEHTOM arpoTexXHOJOT 11 B Cy4acHOMY
CUTBCHKOTOCTIOAPCHhKOMY  BUPOOHMIITBI € miAdip COPTIB 13  BIANOBIAHUMHU
nokaszHukamu skocTi [11]. [llopiuHo B cimbcbKOTOCMONapChKE BUPOOHUIITBO Y KpaiHu
BIIPOBA/KYEThCS  BEJIMKAa  KUIBKICTb  COPTIB  MNIIEHWII o3uMoi [12], ki
XapaKTepU3YIOThCS TEHETUYHOIO PI3HOSKICHICTIO BUPOIIEHOT mpoAykiii. CTyIiHb
peamizaiii TE€HETUYHOTO  TMOTEHI[aly  KyJIbTypH CYTTEBO  3aJIEKUTh  Bij
arpokiaiMatnyaux YuHHKKIB [13]. Ile 00yMOBIHOE HEOOXITHICTH BUBUCHHS COPTOBOI
peakIlii meHuI 03MMOo1 Ha KOHKPETHI YMOBHU PET10HY BUPOIIYBaHHS.

@opmyawoBaHHa Wijeil. MeTow IOCHiKeHHsS OyJi0 BCTAHOBUTH CTYIIHb
peanizailii TeHeTUYHOTO TOTEHIliaTy COPTIB IMIIEHUIII 03UMOI OO0 TEXHOJIOTTYHUX
NOKa3HUKIB 3€pHAa 3a BHUPOIIYBAaHHS B YMOBaX HEJOCTATHHOI'O 3BOJIOKEHHS
[TiBnennoro Cremy Ykpainu.

ExcriepumenTanbHy YacTUHy poOOOTH TPOBOAWIM B YMOBax HaBYaJIbHO-
HAyKOBO-BHPOOHUYOTO IMEHTPY TaBpiChKOr0 JEP)KaBHOTO arpoOTEXHOJOTIYHOTO
yHiBepcuTeTy BrpoaoBxk 2015-2017 pp.

ATpOoTeXHIKa BHUPOINYBaHHS TMIICHHUIII O3WMOI Ha JOCHIAHUX JTUISTHKAX
3aranpHONpUiiHATa U1 30HM [liBgenHnoro Cremy Ykpainum [14]. 3araibHa KUIBKICTH
a30Ty, BHECEHOro 3a mepioJ Bereramii craHoBmia 60 Kr/ra airo4oi pPEYOBHHHU.
[Tonepeauuk — gopHUi map. Y mporeci JOCHIKeHb 0yJI0 BUKOPHCTAHO TaKi COPTH
mmeHuii o3umoi, sk Illecromamika, Marictpans, IllnmamiBka, CrameBa, O3epHa,
Tponka, Titona (opurinarop ®I" «bopy).

JlaGopaTopHi Ta MOJBOBI JOCHIAM MPOBOAMWIM 32 METOAMKOIO JIEPHKABHOTO
COPTOBHIIPOOYBAHHS CLTHCHKOTOCIIOAAPCHKUX KyJIbTyp [15]. Po3mimenHs mocmigHmx

JIUISTHOK CUCTEMAaTU4HE, MOBTOPHICTh — YOTHpHpa3oBa. BmicT OUIKy BU3HAYald 3a
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MeronoM Kewempgans [16], KUIBKICTh KIEMKOBHHH — METOAOM BiIMHMBAHHSIM 3
MOJAJIBIINM OL[IHIOBAHHAM 11 PO3TSKHOCTI, TApaTaliifHol 34aTHOCTI Ta AedopmMarii
Ha npwiani MJIK-1M [16].

OcHoBHAa 4yacTHHA. 3a XapaKTEPUCTUKOIO OpHUTiHAaTOpa 3€pHO  BCIX
JOCHIJDKYBAHUX  COPTIB  BIJHOCUTHCA JO TPYNH CUIBHUX miieHuls [17].
XapaKkTepHUMU BJIACTUBOCTSIMU OOPOIIIHA 3 TAKUX MIICHUIb € HE JIUIIE 3JaTHICTD ITi]1
yac TEXHOJIOTIYHOTO MpOLEeCy YTBOPIOBaTH (HOpPMOCTIiiKI XJ11600yn04YHI BUpOOU
BEJIMKOr0 00’€My 1 rapHOi MOPUCTOCTI, aje 1 B cyMimiax 3 OOpOIIHOM HHU3BKOI
XJ1100MeKapCchKOi AKOCTI MOKpallyBaTH Horo BiaacTuUBOCTI [5]. Bmict OuiKy B 3epHi
TaKUX MIIEHUIb MOBUHEH OyTH Outbie 14%, knelikoBuHu — noHaa 28%, ii sSKICTh —
nepioi rpynu (45-75 ym.oxn.).

Pe3ynbTaTi mpoBeAEHUX JOCHIKEHb TMOKa3yHTh, IO BMICT OUIKY B 3€pHI
NIIEHUII 03uMOi KosiBaBcst Bix 9,7 no 13,3% 3aiexxHo BiJ COPTY Ta MOTOJHUX YMOB

poky (tabm. 1).

Tabmuus 1
BwmicT 0iiKy B 3epHi nieHuIi 03MMOI 3aJ1€5KHO Bil COPTOBHUX

0Cc00/IMBOCTEl Ta MOrOTHUX YMOB Bererauii, %

Pix nocnimxeHus Cepenne 3a 2016-
['eneTnununii 2017 pp.
Coprt MOTEHITIa % peainizarii
copty* 2016 p. 2017 p. dbakT. | TeHeTUYHOTO
MOTEHITIATY
[IlecTonamiBka 16,0 12,1 10,8 11,5 12
Maricrpaib 17,0 12,5 10,2 11,4 67
[InamiBka 16,0 11,8 9,7 10,8 68
CraneBa 16,0 12,4 9,9 11,2 70
O3zepHa 15,0 13,3 12,9 13,1 87
Tponka 14,2 12,2 10,2 11,2 79
TiTona 16,3 12,2 10,8 11,5 70
HIPos - 0,1 0,3 0,2 -

* 33 JTaHUMH OpUTIHATOPA
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3 tabnuui 1 BugHO, 1m0 BMICT OUIKY y 2016 poui OyB Bunum, Hik y 2017 Ha
17%. Taki pe3yapTaTH TMOSCHIOIOTHCA OCOOJIMBOCTAMH TIAPOTEPMIYHUX YMOB
nepiojly yTBOPEHHS 1 J03piBaHHS 3€pHIBOK, LI0 MalM CYTTE€BUHA BIUIMB Ha
IHTEHCUBHICTh MOTJIMHAHHA a30Ty 1 (QopMyBaHHsA OIKOBUX pedyoBUH [9]. Amxke
rinpotepmiunuil koediuieHT (I'TK) 3a Brazanuii nepiog y 2016 pori cranosus 1,1,
[0 BKa3y€ Ha JIOCTaTHE 3BOJIOXKEHHsA, a y 2017 pori BiH csarayB qume 0,5, 1o
XapaKTepHO IS CI1a0KOi TOCYXH.

Cepen nocmiKyBaHUX COPTIB HAMOUIBIIMN BMICT OUIKY OYyJ0 BIIMIYEHO Y
3epHi copty O3epHa, Jie 1iei nokazHuk O0yB Ha 12-17% Ouiblie, MOPIBHSHO 3 IHIIUMHA
BapianTamMu. PazoM 3 TuM, came IS IIbOTO COPTY OyB XapaKTCpHUM HaWOLTBITUI
BIJICOTOK peajizallii F’eHeTUYHOI0 TOTSHI[IaTy SKOCTI, 1110 MOYKHA IMOSCHUTH BHUCOKOIO
aJlanTaIlie€r0 POCIUH J0 CTPECOBUX YMOB perioHy BupoiyBaHHs [18].

PesynpraTi nucnepciiHOro aHamizy MIATBEPIXKYIOTh, II0 HAa BMICT OUIKY B
3epHIBKaxX MIIEHUII O3UMOi CYTTEBUW BIUIMB MAalOTh K TOTOJHI YMOBU MEPIOAY
Beretarii (55,1%) ta coproBi ocobmuBocTi Kynbrypu (35,5%), Tak 1 B3aeMois
nocnimpKkyBaHux axktopis (8,5%).

VY 3B’s3Ky 3 TUM, IO KJICHMKOBHHA € TigpaTOBaHUM OLIKOM, KUIBKICTH i
BU3HAYAETHCA BMICTOM OUIKYy B 3€pHi [5,7], mO 1 MiATBEPIKYETHCS HAITUMU
JOCITIJDKEHHSIMU : KOe(IIIEHT KOPEJISIii M’k BKa3aHUMHM MMOKa3HUKaMH ckjiaB r = 0,8.

PesynbpTaTi mociimkeHb IMOKa3ylOTh, IO BMICT KJICHKOBHHU B 3€pHIBKax
MIIEHUII 03UMOi 3MIHIOBAaBCS aHAJIOTIYHO BMIicTy OiNKy 1 konuBaBcs Bim 18,1 mo
25,0% (Tabm. 2).

Haii6unpimmii BMICT KJIEHKOBUHHM B CEPEAHBOMY 3a MEPioj AOCTIHKEHHS 0yIo
BimMiueHo st copty O3epHa, B SKOro JaHWA TOKa3HUK OyB Ha 2-8% OuibIe
MOPIBHSAHO 3 IHIHUMH copTaMu. CIIiJT TaKOX BIIMITHTH, [0 HAWBUIIAM a0COIIOTHUM
3HAYEHHSM KUTHKOCTI KJIIEHKOBHHH XapaKTEPU3yBajOCs 3€pHO MIICHHII 03UMOI COPTY
Marictpans B 2016 porti (25,0%) 3 pizkum ioro 3amwkenasM (Ha 18%) y 2017 pori,
1[0 Y3TOJXKY€EThCS 13 TOKa3HUKaMu BMICTY OUIKy. Lle Moxke OyTH MOSCHEHO THUM, LIO

3a HECHNPUATIMBUX TIAPOTEPMIYHUX YMOB POCIMHHU JAHOTO COPTY B OUIbIIIN Mipi
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HAKOIMUYYIOTh €HEPreTUYHO «BUTIAHI» BYTJIEBOJHU, HIK €HEPIeTUUHO «I0pPOrDy OUIKU
[7].
Tabnuus 2
KinbKicTh KIe/iIKOBUHHU B 3¢PHI MIIEHUII 03UMOI 32JI€KHO BiJl COPTOBHX

0Cc00IMBOCTEN TAa MOTOTHUX YMOB Bererauii, %

Pix mocmimxeHHs Cepenie 3a 2016-
['eneTnunuit 2017 pp.
Coprt [MOTEHI{1AT % peamnizarii
copty* 2016 p. | 2017 p. | dakr. | rEeHETHYHOTO
MOTEHITIATY
[ITectomanmiBka 33,0 23,5 21,9 22,7 69
Marictpaib 35,0 25,0 20,5 22,8 65
[ImamiBka 35,0 24,4 18,1 21,3 61
CraneBa 32,0 22.8 20,5 21,7 68
O3zepHa 30,0 23,9 22,3 23,1 77
Tponka 30,0 24,3 20,8 22,6 75
Tirona 32,0 24.4 18,3 21,4 67
HIPys - 0,4 0,2 0,3 -

* 32 TaHUMH OpHUTIHATOpa

BusnauanpHUM (aKTOpOM, 1110 BIUIMBAB Ha KUTBKICTh KICWKOBHHH B 3€pHIBKaX
NIICHUIT 03UMOi OynM ToroAHi ymoBHu Berertamii (69,5%) mpu CyTTEBOMY BIUIHBI
coproBux ocobnuBocteit (11,5%) ta cykynHoi aii nocuikyBanux gakropis (18,6%).

X1100meKapehKi AKOCT1 36pHA BU3HAYAIOTHCS HE JIMIIE BMICTOM KJICHKOBHUHHU B
3epHi, a 1 1 skictio [3]. IIpoBedeHi AOCHIIKEHHS TMOKa3ylOTh, IO CYTTEBHUX
BIIMIHHOCTEH 32 SKICTIO KJICMKOBUHU y Pi3HI POKH CIIOCTEPEKEHB BIIMIUE€HO HE OyI10
(rabn. 3), MmO MOXXHAa TMOSCHUTH OJHAKOBHUMH TiIPOTEPMIYHUMU YyMOBaMHU B
Mibk(pa3HUR mepio Mmi3HS MOJIOYHA CTHUTIICTh — BockoBa cruriicte (I'TK = 0,
cepeaHbo000Ba Temmepatypa moBitps 25,2-27,7°C, cepeaHbom000Ba BOJIOTICTH
noBiTpst 54-57%). Amxke came B el MiK(pa3HUN TMEpioa 1 3aKIaNa€ThCS SIKICThH

KJICHKOBHHU [7].
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Tabmuns 3
AxicTe kielikoBuHHU (IIK) B 3epHi nimeHuni 03uMoi 3aJ1€KHO BiJ

COPTOBHX 0CO0JIMBOCTEH Ta MOTOAHMX YMOB POKY, YM.O/.

Copt Pix nocnimxeHHs Cepenne 3a 2016-
2016 p. 2017 p. 2017 pp.

[lectonaniBka 61 74 68
Marictpaib 69 53 61
[[ImaniBka 61 67 64
Cranesa 72 82 77
O3zepHa 79 85 82
Tponka 74 51 63
TiToHa 81 62 12
HIPoys 3 3 3

HaiiBunumMu moka3HUKaMu SKOCTI KJICHKOBHMHHU XapaKTepU3yBajocs 3EpHO
coptiB lllecronaniBka, Marictpanp, IllmamiBka 1 Tponka, y skux BenuuumHa [JIK
KonmBaniacst Bi 51 g0 74 ym.oJl, 10 BITHOCUTHCS O MEPIIOT IPYIMU SKOCTI. 3epHO
coptriB CraneBa, OzepHa 1 TitoHa cdopMyBaio KJICHKOBHUHY 31 3aJ0BIIBLHOIO
€JIACTUYHICTIO 1 CUJIBHOIO PO3TSKHICTIO, IO XapaKTePHO JJIA IPYTroi IPyIu SKOCTI.

BusznavanbHuii BruMB Ha (OpMyBaHHS SKOCTI KJIEMKOBHHU Mald COPTOBI
ocoOnmBoCTI TIeHuIi 03uMoi (49,4%) Ta cykymHa i AOCTIIKYBaHHX (PaKTOPiB
(46,8%).

B 1minomy, komeH 13 IOCHIDKYBaHMX COPTIB HE peaji3yBaB TI'€HETHUYHOTO
MOTEHITIANTy SKOCTI CHJIBHMX IICHHIIb, III0 MOXE OYyTH HACIIIKOM HEIO0CKOHAJIO1
TEXHOJIOT1i BHUPOIIYBaHHs, B TEPIITY YEPry, PiBHS a30THOTO JKHUBICHHS. AJKE 3a
HOBITHIMH JaHMUMH s (OPMYBaHHS  TPOJIOBOJIBYUOTO 3€pPHA CyYaCHHUMHU
BHCOKOIHTEHCUBHHMH COpPTaMHU TIICHHUIIl O3UMOI cHCcTeMa YIOOpEHHS MOBUHHA

nepenoadaTy BHeceHHS 90-120 kr/ra niro4oi pedoBUHM a30Ty [19].

BUCHOBKHU
1. BcraHoBneHO, 110 HAa BMICT OUIKY Ta KUTBKICTH 1 SIKICTh KJICHKOBUHU B 3€pHI
MIIEHUIl 03UMOi CYTTEBUM BIUIMB BIIICPalOTh K TEHETUYHUU MOTEHIIANl SIKOCTI

JOCJIIJIP)KYBAHUX COPTIB, TaK 1 MOTOJHI YMOBHU B MEP10]] BereTallii poCiauH.
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2. 3a CyKyITHUMHU MOKa3HUKAMM SIKOCT1 3€pHO MIIEHUIIl 03uMoi copTy O3epHa
MOXxe OyTH BIJHECEHO J0 COPTIB CepeAHbOl XJI100MEeKapChkoi cuin (qo0puii
HAIMlOBHIOBAaY). 3€pHO yCIX IHIMMX AOCHII)KYBAaHHX COPTIB HAJIEKUTh 0 TpYNU

3a0BUJIbHUX HAIIOBHIOBAYIB.
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TEXHOJIOTTYHI BJACTUBOCTI 3EPHA MIIIEHUII O3UMOI
3AJIEZKHO BIJI I PET'YJIATOPA POCTY TA PIBHSI A3OTHOI'O
KUBJIEHHSA

IloctanoBka  mpoOseMu.  3acTOCyBaHHS  IHTEHCHMBHUX  TEXHOJIOT1H
BHPOIIYBAaHHS CUTBCHKOTOCTIONAPCHKHUX KYJIBTYp Ha CY4aCHOMY €Talli MOKJIUBE JIUIIE
32 YMOBHM pAIllOHAJBbHOTO BUKOpPUCTaHHA n00puB. B VYkpaiHi cepelnHi MOKa3HUKU
BHECEHHSI MIHEpaJIbHUX JOOPUB Mij MOJBOBI KYJIbTYpH, MounHarouu 3 1990-x pokis.,
3HauHO ckopotwiaucs [1]. 1 xoua 3 2013 poky cmoctepiraeTbcsi TEHICHIIS 0
IiIBUIIICHHS 00CATIB X BHECEHHSI, BOHH BCE 1€ 3IUINAIOTHCS CYTTEBO MEHITUMU BiJl
TUX, 10 3adikcoBaHI y pO3BUHEHMX KpaiHax cBity [2]. Tak, 3a nanumu
HepxxkoMcrary, cranoM Ha 2018 pik B YkpaiHi B cepeaHboMy Ha 1 ra yaoOpeHoi
MOCIBHOI IUIOINII TIIEHUIl 03uMOi BHocuiiocs 149 kr/ra n.p. nobOpus, 3 HuUx 107 —
a3oTHUX, 24 — docdhopuux 1 18 kamiiaux [3]. Ha [liBgui Ykpainu ckianacs aemnio
ripiia cHUTyalis i3 3aCTOCYBaHHSM MiHEpadbHUX J00puB. Tak, B CEpeaHBOMY IO
niBIeHHUM oOnactsaM (3amopizbka, XepcoHchka, Opmecbka, MukonaiBCchka) ITij
ypoxaii menuIli o3umoi B 2018 porri Oyno Baeceno 136 kr/ra a.p. 100puB, 3 HUX 97
— a30THHUX, 23 — hochopHux 1 16 kamiitaux [3].

EdexTuBHICTS BHKOpHCTaHHA I0OpWB B YKpaiHi TaKOXX 3HAXOIUTHCS Ha
HU3bKOMY piBHI. Tak, 3a JaHUMHU BCeCBITHBOI opranizaiii ®AQO, nmpubaBka BpoKaro
3¢pHOBHX KYJIBTYp BiJ 3acTtocyBaHHsS | kr a3ory B Himewuwni cranoButh 20,3,
Opanmii — 21,2, Benukiii bpurtanii — 24,3 kr, B Toi 4yac Sk B YKpaiHi JaHHM
NMoKa3HUK He mnepeBumnye 12,2 kr [4, 5]. YacTkoBo 1€ MOXHA TOSCHUTHU
HECMIPUSATIIMBUMHU TPYHTOBO-KIIMATUYHUMU YMOBaMH, aj€ OCHOBHOIO MPHYHUHOIO
3aIIMIIAETHCS] HEAOCKOHAIIICTh CUCTEMH JKUBJICHHS pOCTHH. ToMy Ha JaHU Yac Tyxe
BOXJIMBUAM € TUTaHHS PO3POOKHM BHUCOKOMPOIYKTUBHHUX TEXHOJOTIN i BUIIECHHS
e(hEeKTUBHOCTI 3aCBOEHHS CJIEMEHTIB JKHMBJICHHS POCIMHAMH IIIEHUI O03UMOi, IO
BiAnoBiganu O Pi3ioa0oriuHUM noTpedaM MEBHOTO COPTY.

AHaJIi3 oCTaHHIX JocaigKeHb i myOaikamiid.B mporeci >XUTTEAIIBHOCTI

MIIEHUISI O3UMa CIOXKHMBA€E 0OaraTo Makpo- 1 MIKPOEJIEMEHTIB, MoTpeda B SKUX
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30UIBIIYETHCA 3 MIIABUIICHHSAM ypoxkar. DyHKIT KOXKHOTO eJIeMEHTa KUBJICHHS
cyBOpo crenudiuHi 1 HI OAUH 3 HUX HE MOXke OyTH 3aMiHeHu# iHIMUM [6]. BukitouHo
BEJIMKE 3HA4YCHHS i1 (OpMyBaHHS BEJIMYMHHU 1 SKOCTI BpPOXAIO IMIIEHULI Mae
CBO€UYacHe 3a0e3MeUeHHs i1 B eIy Yepry a30TOM.

A30T € OJHHUM 13 OCHOBHHUX CJICMCHTIB >KUBJICHHS MIICHHUI[l O3UMOI, SKHi1
BXOJIUTh JO CKJIaJy OUIKOBHX PEUOBMH 1 0araThOX MPUPOJHUX JKUTTEBO BAKIMBHUX
JUISL POCIIMH OpPraHIYHMUX CIONYK: OUIKiB, (ocdarumi, HykIeonpoTeini, 0araTbox
dbepmenTiB, xiopodiny, ankanoiniB [6]. BiH HaaXxoauTh B pOCIUHY 3 MEPIIUX JIHIB
pOCTy 10 MOJIOYHOTO CTaHy Ta MOBHOI cTUriIoCTi. ToMy onTHManbHE a30THE
KUBIIGHHSI Ma€ TEPIIOYEProBe 3HAYEHHS MPU BUPOIIYBaHHI MPOIOBOJILYOTO 3€pHA,
OCKIJIbKH 0€3 HbOTO YPOXKAHHICTh Ta SKICTh 3epHA 3HAYHO 3HUKYIOTHCS.

B oMy, 1o cTocyeThes 103 1 CTPOKIB BHECEHHSI a30THUX JOOPHUB, TO Cepes
yUYEeHUX Ha JIaHWW dYac HeMae €IMHOI TOYKH 30py. Pesymbratu 3apyOikHEHX [7] 1
BITYM3HAHUX [8] [OCHIIKEHb TMMOKa3yloTh, IO 3aCTOCYBaHHS a30THUX JOOpPHUB
BUIIPABJAaHO MPU HU3BKOMY HOro BMICTI B IPYHTI, & OJJHOPA30BE€ BHECEHHS BHCOKHX
HopMm (180-240 kr/ra) B sikocTi NiTKUBJICHHS € HeedexktuBHuM [9]. HaiibGinpia
BiJi1aya BiJ JOOPHUB CIIOCTEPITAETHCSA MPU HUZBKUX HOPMAax iX BHECEHHS, a B MIpy
30UIBIICHHS — BiJJlada Ha KOKECH JOJaTKOBO BHECEHHH KijorpaM 3MeHInyeTbes [10].
[IpoTe HU3BKI HOPMHU HE JTAFOTh MOXKJITMBOCTI peajaizyBaTH MOTEHITIAI MTPOTYKTUBHOCTI
COpTY, TOMY IOTPIOHO 3aCTOCOBYBaTH BHUKIIOYHO ONTHUMAajbHI JIO3H a30Ty,
pO3paxoBaHi JIsi KOHKPETHUX YMOB BUpPOIyBaHHS. JIJisi minBUIIEHHS €(pEKTUBHOCTI
3aCBOEHHSA pPOCIWHAMHU €JIEMEHTIB JKUBJICHHS 13 JOOpUB TEPCHEKTUBHUM €
3aCTOCYBaHHS PI3HUX PIBHIB a30THOTO KUBJICHHS Ta PETYJIATOPIB POCTY.

IMocTtanoBka 3aBaaHHsA. MeToro qOCTiHKeHHS OyJI0 BUSHAUYUTU €(PEKTUBHICTD
BIUTUBY PETYJSTOPA POCTY Ta PI3HUX PIBHIB @30THOTO MIJKUBJICHHS HA TMOKA3HUKU
SKOCT1 3€pHAa MIIEHUIIl 03UMOI B YMOBaX HEIOCTaTHHOTO 3BOJIOkKEHHS [liBIeHHOTO
Creny Ykpainu.

ExcriepumenTanbHy YacTUHYy poOOOTH TIPOBOAWIM B YMOBaX HaBYaJIbHO-
HayKOBO-BUPOOHHUYOTO MLEHTPY TaBpiiiCbKOro AEp:KaBHOTO arpoTEXHOJOTTYHOIO

yHiBepcuTeTy BrpoaoBxk 2009-2012 pp.
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JHocnin Oyno 3akiaaeHo AJist copty 3onotokoioca. [lonepegHuk — yopHuit map.
O6po0iTOK TpyHTY Ta MIATOTOBKY IOJS JO CiBOM 3/IHCHIOBAIA 3a CXEMOIO,
3arajgpHONpuUiiHATO Ayd 30HU IliBnenHoro Creny VYkpainu. HacinHs BuciBanu B
nepii Jaexaal >KOBTHS B J00pe MIATOTOBICHUN IPYHT 3BUYAHHUM DPSIAKOBUM
crnocobom, TmbuHa 3aropTanus — 9-6 ¢cM, HopMma BUCIBY — 5,0 MuIH. HaciHUH Ha 1 ra.
VY dasy kymiiHHS BHOCWIM TepOilua 3 TII0Y0K PEYOBUHOIO TPUOCHYPOH-METHUI B
kibkocTi 20 r/ra. ¥V ¢a3y Buxony B TpyOKy pOCIMHU OOpOOsIucS (PYHTIUAOM 3
JII0Y0I0 PEYOBUHOIO KapOeHaa3um B KutbkocTi 0,5 j/ra. [{jis 3aXUCTy BiJl MIKITHUKIB
BUKOPUCTOBYBABCS IHCEKTHIIMJ 3 [IIOYOK) PEYOBHHOI JHMETOAT B KIIBKOCTI
1,5 a/ra.

Cxema pmocminy BkIoYana: Gakrop A — peryiasTop pocty (KOHTpoJsib 0e3
perynstopa pocty, PPP AKM); dakrop B — HOpma a3oTy s MiJKUBICHHS
(xouTposib 0e3 mimkuBIeHHS, Nos, Nas, Nag). Po3MmimieHHss nocaigHUX IUISHOK
CUCTEMaTH4YHE, MOBTOPHICTh — YOTUPUPA3OBA.

[TepeamnociBHy 00poOKYy HAciHHS MPOBOAMIM 3a 1-2 1HI 10 TOCIBY METOAOM
iHKpycTamii 3 po3paxyHky 101 pobouoro po3umny Ha 1T HacimHi. Hopwma
BUKOpUCTaHHS peryisTopa pocty AKM cranoBuna 0,33 i/t Hacinag. B mepion
BereTallii pociIuHM 00poOisaM y ¢azy BUXOAy B TpyOKy Ta MpH HaJUBI 3epHA
npenapatom AKM (0,33 n/ra) 13 pospaxynky 200 m/ra poGodoro posumny. s
I/DKUBIICHHST BUKOpHUCTOBYBau piake azotHe noopuBo KAC 32. N ta N3z Oymo
BHECEHO B TMIDKUBJICHHS IO MEp3JIOTAIOMY IpYHTY, Nig — BHOCHIM Bpo3ApiO: B
MiDKUBJICHHS 10 Mep3noTanoMmy IpyHTY (Nszs) Ta B MO3aKOpEHEBE MiIKUBJICHHS Y
¢a3y Buxony B TpyOKy (N7) Ta HanuBy 3epHa (N7).

JlaGopaTopHi Ta TOJBOBI JOCIIAXA MPOBOAUIU 32 METOAMKOIO JEp>KaBHOTO
COPTOBUTIPOOYBAHHS CUIBCHKOTOCTIOAAPCHKUX KynbTyp [11]. BmicT Oinky Bu3Ha4amu
3a MetonoM K’emppans [12], KUIBKICTh KICHKOBHHH — METOJOM BIIMHBAaHHSM 3
MOTAJIBIITUM OIIHIOBAHHAM 11 PO3TSIKHOCTI, TiApaTaIiiHOl 3MaTHOCTI Ta aedopmartii
Ha npuiaai UJAK-1M [12], natypy — 3a nonomMoroto nypku [12].

Bukian ocHOBHOro martepiaay aociaiakeHHs1.OCHOBHUMH PEYOBHHAMU, SKI

BU3HAYAIOTh MOKMBHY I[IHHICTh 3€pHA MIIEHULl 03UMOI € OIKM 1 ByrieBoau [13],
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BMICT SIKHX 3aJIEKUTh BIJl COPTY, NOTOJAHMX YMOB MEplOoAy BereTaili poCiuH Ta
0COOJIMBOCTEN TEXHOJIOTIi BUPOIIYBaHHS. B cBOro yepry OUIKOBI pEYOBHHM 3€pHA
(mposiaMiHM 1 TIIIOTENIHM) IPU B3a€MOJI11 3 BOJIOIO YTBOPIOIOTH KIEHKOBUHY, BUCOKUN
BMICT Ta rapHa sIKiICTb SKOI € TOJOBHOIO YMOBOIO AOOPHUX XJ11I0ONEKapChKUX SKOCTEN
MaitOyTHbOTO OOpoIHa [14].

Pe3ynpraTn mpoBeAeHUX JAOCHIIKEHb MOKAa3yloTh, 110 BUKOPUCTAHHS
perynstopa pocty AKM B TexHonorii BHUpPOIIYBaHHS MIIEHUII O3UMOi COPTY

30J710TOKO0JIOCA CTIPHUSIIO 3POCTAHHIO TTOKA3HUKIB SKOCTI 3epHa (Tad.1).

Tabmums 1
AkicTh 3epHa MIIEHUII 03UMOI COPTY 30JI0TOKOJI0CA3AJIEHKHO Bij Ail

peryJsitopa pocTy Ta piBHSI a30THOI' 0 *KUBJIEHHs, cepeaHe 3a 2010-2012 pp.

PPP Hopwma azory ans . . Bwmict
; Bwmicr 611Ky, o Harypa,
(pakrop I1JUKUBIICHHS % KieikosuHy, | [/1K, y.o. i
A) (daktop B) %
No (KOHTPOJIb) 11,3 22,4 90 715
KOHTPOJIb Noe 10,6 22,9 49 735
(6e3 PPP) N34 11,2 23,0 87 737
Ns3s + N7+ Ny 11,5 26,9 72 776
Cepenne (A) 11,2 23,8 75 741
No (KOHTPOJIb) 11,5 22,8 100 726
Noe 12,8 28,9 92 738
AKM N3y 11,5 24,2 75 749
N34 + N7+ Ny 12,5 23,0 89 786
Cepenne (A) 12,1 24,7 89 750
No (KOHTpPOJIb) 11,4 22,6 95 721
Cepenne Nos 11,7 25,9 71 737
(B) N34 11,4 23,6 81 743
N34 + N7+ Ny 12,0 25,0 81 781
HIPos A 0,2 1,5 7 3
HIPys B 0,1 0,3 2 3

Lorcepeno: pozpobneno asmopom

Tak, BMICT OUIKY y BapiaHTax i3 3actocyBaHHsM PPP OyB y cepeanromy Ha 8%
(BigH.), a KJIeWKOBUHU — Ha 4% (BIJH.) BUIIE MOPIBHIHO 13 KOHTpoJeM. Pa3zom 3 Tum

SKICTh KJICMKOBUHU OyJia BUILOIO B KOHTPOJIBHUX BapiaHTax — B cepelHbOMY Ha 14
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y.0. Ouibllle, MOPIBHSHO 13 BapiaHTamMu BukopuctanHa PPP. ToOrto, B ckmani
KJIEHKOBHHM KOHTPOJBHUX BapIaHTIB NEpeBakaB TIAPATOBAHUNA TJIOTEHIH, SKUAN
XapaKTepHU3y€eThCs BUCOKOIO MPYXKHICTIO, B TOM uac sk 3a 3actocyBaHHi AKM
3pOCTaB BMICT TIAPATOBAHOIO IIIIaJMHY, IO 1 COPUYMHUIO (POPMYBAHHS CHIIBHO
PO3TSIKHOI KJIEHKOBUHH [ 15].

3acTOoCyBaHHSI a30THUX JOOPHUB JIMIIE JJiI PAaHHBOBECHSIHOTO IT1IKUBJICHHS
MIIEHUII] 03UMOT HE MaJIO CYTTEBOT'O BIJIMBY Ha BMICT OUIKY Ta KJICHMKOBUHU B 3€pHI.
Ile MOXHa TOSICHUTU TUM, 1[0 a30T, BHECEHUM Ha MovyaTKoBUX eTanax po3BUTKY (III
eTan opraHoreHesy), B OUIbIIINA Mipl BUKOPUCTOBYETHCS POCIUHOIO JIsl (POpMyBaHHS
KUTBKOCTI 3€pHa, a He HOro sIKOCTI.

Po3npidne mimxuBneHHs aszotHumu goopuBamu (Ha III, V 1 VIII eramax
OpraHoreHe3y) HOpMOI Nag CIPHUSIIO 3POCTaHHIO BMICTYy OuTky Ha 5% (BigH.), a
BMICTY KieiikoBuHU — Ha 11% (BigH.), TIOPIBHSHO 3 BapiaHTOM 0€3 M KUBJICHHS.
He3naune 3poctanHs BMmicTy OuTka 3a JaHOTO BapiaHTy IIJPKUBICHb MOJKHA
MOSICHUTH THM, IO JTOAATKOBE MIHKUBJICHHS POCIMH MIIEHUIl a30THUMHU JT00pUBaMU
B TMepioJi HaJMBY 3€pHa 3a YMOB JOCTAaTHBOTO BOJOr03a0e3leyeHHs CHpUse
3pOCTaHHIO OlOMacu POCIWH, IHTEHCHMBHOCTI (DOTOCHMHTE3y Ta BMICTY a30Ty, a
CTapiHHSA JIUCTKIB TaibMyeThcs [16]. Aje oOIHOYaCHO 3 IIUM 3MCHIIYEThHCS
IHTEHCHUBHICTh pEyTHJIi3allii a30Ty, TOOTO (opMyBaHHS OUIKY B 3€pHIBIIl 3a Takoi
00poOKH BIAOYBAETHCSA, B OCHOBHOMY, 32 PaXyYHOK TOTJIMHAHHS a30THCTHX PEUYOBHH
13 rpyHTy [17]. Tomy 3Ha4HOTO 3pOCTaHHS OLIKOBOCTI 1 HE OYIJIO BiAMIYEHO.

3actocyBanHsi perynsitopa pocty AKM cymicHO 3 a30THHUMHU J00OpuUBaMu
CIPHSIIO KPAIIOMY 3aCBOEHHIO Ta peyTHIII3allii a30Ty, 110 MPOSBUIOCS B 30UIBIIICHHI
BMiCTy OUIKYy Ta KieWkoBuHU. HalBumuii edekt Oyio BIAMIYEHO 3a CYMICHOTO
BUKOPHUCTAHHS PETYJIATOPa POCTY 3 HU3BKOIO HOPMOIO a30Ty (N2g), Ko BMICT Oika
3poctaB Ha 21% (BimH.), a BMICT KJIEHKOBMHU — Ha 26% (BimH.), TIOPIBHSIHO 3
BapiaHTOM 0e3 Bukopuctanus AKM.

CyMicHe BHUKOpPUCTaHHSI pO3ApIOHOTO a30THOro miKUBIEHHS (Nag) 3
perynsitopom pocty AKM copusino 3poctaHHio BMicTy Ouika Ha 9% (BigH.) mpu

OJIHOYACHOMY 3MEHILIEHHI BMICTY KJelWkoBuHU Ha 14% (BimH.), TOPIBHSAHO 3
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BapianToMm 0e3 PPP. ToOto, mpu noeaHaHH1 MO3aKOPEHEBOIO MIIPKUBIECHHS a30TOM 3
BHeceHHsIM npenapaty AKM 30UbIIyeThCS CUHTE3 HIUTOIIA3MAaTUYHUX (PO3ZUUHHUX
OUIKIB) 1 YIIOBUIBHIOETHCSI YTBOPEHHS 3allaCHUX OUIKIB KJIEHKOBUHM [18].

CraTtucTUyHUM aHali3 OTPUMAaHUX JaHUX MOKa3aB, 110 Ha BMICT OUIKY B 3€pHI
MIIEHUII 03UMOI1 HAaMOUIbII CUJIBHHUM BIUIMB MalTh perynsaTop pocty (48%) Ta
CyMicHE BUKOpUCTaHHS a3oTHHX n00puB 3 PPP (36%). Ha BwmicT KieHKOBUHU
CYTTEBO 3pOCTA€E BIUIMB a30THUX MiKUBJIEHb (31%) Ta iX CyMICHOTO BUKOPUCTAHHS 3
perymnsitopom pocty AKM (60%) B MOpiBHSHHI 3 BKJIAJOM LHUX (PAKTOPIB B CUHTE3
OUIKIB.

OxpiM 610XIMIYHUX BJIACTUBOCTEN 3€pHA, MPUAATHICTH MO0 A0 NMEPEpOOKU Ha
OOpOITHO XapaKTEepU3YIOTh 1 (i3UYHI BIACTUBOCTI 3€pHOBOI Macu. OjHUM 13
OCHOBHHUX TTOKa3HUKIB BKa3aHOI IPYIH € HATypa 3€pHa, KA BU3HAaYa€ BUXiJl OOPOIIHA
npu HOro ToMesi, OCKUTbKM 13 BUCOKOHATYPHOTO 3€pHAa MOXKHA OTPUMATH OiJIbIie
OopoIlirHa 1 MeHIIe BUCIBOK [14].

Pe3ynbTaTil mpoBeaeHUX NOCTIKEHD IMOKA3yIOTh, 1110 3acTocyBaHHss PPP AKM
B TEXHOJIOT'11 BUPOIIYBaHHS MIIEHUIII 03UMOi COPTY 30JIOTOKOJIOCA 3HAYHOTO BILUIUBY
Ha 3pOCTaHHA HATypu 3€pHa He Majo. Pa3oM 3 THUM BHUKOPHCTaHHS a30THHX
IiPKUBJICHDh CHOPHSUIO CTaOLIbHOMY 30UIBIICHHIO BKa3aHOi BenWyuHU Ha 2-8%
3QJICKHO BiJl BapiaHTY JOCHIAY MOPIBHSIHO 3 KOHTpojeM (0e3 IMiKUBIICHB ).

[Ipy moeaHaHHI B TEXHOJOTII BUPOIIYBAaHHSA MIINCHHUI]I O3UMOI a30THUX
MDKUBJICHh Ta PETyJIsITOpa pOCTYy BIAOYJOCS TOJAibIIe 3pOCTAaHHS HATypud B
cepenboMy Ha 4% TOpIBHSAHO 13 BiamoBimHuMmu Bapiantamu 0e3 PPP. Oxpim Toro
CJIJT BIAMITHTH, IO JIWIIIE 32 PO3IPIOHOTO BUKOPUCTAHHS a30THUX JA0OpHUB (Nag) sIK
okpemo, Tak 1 3 AKM Oyno oTpuMaHO BHCOKY HAaTypy 3€pHa, B TOH Hac sK 3a
BHeceHHS Nog Ta N34 — cepeiHIo, a B KOHTPOJI1 — HU3BKY [19].

CratuctnyHa oOpoOKa OTpUMAaHUX PE3YNbTATIB MIATBEPIKYE BarOMHM BILIUB
a30THUX MiKUBICHD (95%) Ha (QopmMyBaHHS HAaTypu 3epHa MIICHUII 03UMOI COPTY
3onoTtokonioca. Pazom 3 TUM Oyj0 BUSIBICHO KOPEJSIIMHY 3aJIEKHICTh CEPEeIHBOT

cutk (r = 0,41) Mk BMICTOM OUIKY 1 HATYpOIO 3€pHA, OCKUIBKH OIIKOBI PEYOBUHU
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XapaKTePU3YIOThCS BUCOKOIO IIUIBHICTIO 1 32 PaxyHOK I[bOTO MOXXYTb 30LIbIIYBATH

BaroBHUTICTh 3epHOBOI Macu [19].

BUCHOBKHU

1. BcranoBineHo, 110 Ha BMICT OUIKY Ta KUTBKICTb 1 SIKICTh KJIIEHKOBUHU B 3€pHI
TIIEHUIIl 03UMOI CYTTEBUH BIUIMB BIITPAIOTh SIK 3aCTOCYBAHHS PETyJISITOpa POCTY Ta
A30THUX MIJKUBIICHbB, TaK 1 X CyMICHE BHECEHHSI.

2. Ha BaroBUTICTh 3epHAa NEpeBaXarOUMil BIUIMB MaJl0 BUKOPUCTAHHS PI3HUX
PIBHIB @30THHUX MIJ)KUBJICHb.

3. 3epHO HaWBUIIOI SAKOCTI OYyJIO OTPUMAHO 3a CYMICHOTO 3aCTOCYBaHHS
perynsatopa pocty AKM Ta po3apiOHOrO BHECEHHS a30THUX JOOPUB IS

M1PKUBJICHHSI TIIIIEHUITI 03UMOT COPTY 30JI0TOKOJIOCA.
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YPOXAUHICTH MIIEHUII O3UMOI 3AJIEKHO BLJI IEPEJIIOCIBHOI
OBPOBKU HACIHHSI

Beryn. Ilim 4wac  BupomlyBaHHS  CUIBCBKOTOCIIOAAPCHKUX  KYIBTYpP
HaWBaXJIMBILIMMHU MMOKa3HUKAMHU MPOJYKTUBHOCTI POCIHMH € YPOKAMHICTh Ta AKICTb
310paHoi npoaykilii. Oco0IMBO 1€ aKTyallbHO JJIsl YKpaiHH, /i€ MPOBITHOIO rajy33io
CITBCBKOTO TOCTIOZAPCTBAa € BHUPOOHMIITBO 3€pHA, a TMIIEHUIT 03UMa — OCHOBHOIO
3€pHOBOIO KYJIbTYpoto. BenuunHa yposkaro 3ajeXuTh BiJl arpOTEXHIYHUX MPUHOMIB,
SKI 3HAYHOI MIpPOI0 BIUIMBAIOTh HA 3EPHOBY MNPOIYKTHBHICTH pociuH [1, 2].
HezanoBinbHuii (iTocaHiTapHUN CTaH MOJIB, CIIPOBOKOBAaHUI KOPOTKOPOTAI[IHHUMU
CIBO3MIHAMH, HE J03BOJIIE BUPOOHMYHMKAM BHCIBATH HACIHHEBUM MaTepian 0e3
MPOTPYIOBaHHS Yepe3 pU3uK BTpaT Bpoxar ax 10 30 %. Tox cydacHa iIHTEHCHBHA
TEXHOJIOTisI BHUPOIIYBaHHS TMIICHHIII O3UMMOi Tiependadae MPOTPYIOBaHHS HACIHHS
nepen ciBooro [3, 4]. PakTop nmepeAnociBHOI 00POOKU HACIHHS TOCHTH BATOMHMIA 1 Ma€
3HAYHHWI BIUIMB Ha TepeOir movyarkoBuxda3 po3BUTKY POCIHH, IO BiOOpaKaeThCs
Ha TMPOAYKTUBHOCTI. BcTaHOBIEHO, 1O TNpW BUKOPUCTAHHI  (PYHTIHMIHO-
THCEKTUITUTHUX TPEenapaTiB 30UIbIIYETHCS TYCTOTA MPOIYKTUBHOTO CTEOJIOCTOIO Ha
4,1-4,6%, maca 3epHa 3 kosioca Ha 3,7%, Ta ypoxaitHicTe Ha 7,9-8,5% [5]. Onnak
BUKOPUCTAHHS JaHO1 IPYIH MpernapaTiB MPU3BOIUTE 0 XIMIYHOTO HABAaHTA)KCHHS Ha
HACIHMHY Ta MOJIOAY POCJIMHY TIPH IPOPOCTaHHI 1 B TEpioJ OCIHHBOI BereTarlii.
HonaBanust perynsaropiB pocty pociaud (PPP) mo mpotpyiiHuKiB 4acTKOBO 3HIMae
HETaTHUBHUN BIUIMBIPOTPYWHHMKIB Ta € OJHUM 3 NUIAXIB MiJBUINEHHS peaizalii
010JI0TIYHOTO TOTEHIIAany KyJabTypu. [IO3UTUBHUN BIUIUB TaKUX KOMIIO3UIIIN
MOJIATaE, HacaMIiepe, YIiJCWICHHI CTIMKOCTI POCIHMH J0 HECTIPUATIUBUX (HaKTOPIB
CepelloBHIa, 3MEHIIICHHI HOPM TepOillu/iB Ta 1HCEKTOQYHTIMUAIB MPH CyMICHOMY
BUKOPUCTAHHI 3 PEryisTOpaMH POCTY, MiJBUINEHHI YPOKaWHOCTI Ta TOKpAIICHHI
SIKOCTI 3epHa[6].

Metoro jgochikeHb OyJlO BCTAaHOBJEHHS BIUIMBY (YHTIIUIHUX Ta

GYHTIUIHO-THCEKTUIUHUX CYMIIIEH IJi MepernociBHOI 0OPOOKH HACIHHSA OKPEMO
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Ta B MOEJHAHHI 3 peryiasTopoMm pocty pocinH AKM Ha (opMyBaHHS €JIE€MEHTIB
CTPYKTYPH BPOXalO Ta yPOKaHICTh POCIMH MILIEHUII 03UMOX.

Marepiaaun Ta Metoau aociaigxkeHb. [lonb0BI MOCHIIKEHHS MPOBOAMIUCS
npotsirom 2014-2017 pp. y cramioHapHoMy aocHial Kageapu pPOCIMHHUITBA Y
HaBYAJIbHO-BUPOOHMYOMY LEHTp1 TaBpiiiChKOro AEpKAaBHOTO arpoTEXHOJOTTYHOTO
YHIBEPCUTETY, SKUH 3HAXoauTbcsi B C. JlasypHe MeniTonodbChbKOro paioHy
3anopisekoi 00aacTi. [PyHT HOCHIIHOrO MONS — YOPHO3€M IIBAEHHHH 3 BMiCTOM
rymycy 3,5 %, nerkorigposizoBaHoro azotry (3a Kopudinmom) — 94,6 mr/kr,
pyxomoro @ocdopy (3a YupuxoBum) — 135,0 Mr/kr Ta oOMIHHOTO Kajio (3a
Yupukosum) — 165,0 mr/kr rpynty, pHkc — 6,8. Ilonepennuk — yopuuit nap.

[Toromni  yMoOBHM  BereTaliiHUX  MEPIOAIB B  POKH  JIOCTIIKCHHS
XapaKTepU3yBaAIUCh SIK TOCTaTHBO BoJori (2015 1 2017) uu cnabo nocynuiusi (2016).
Ane Ouibll CyTT€BUM BIUIMB Ha (OPMYBAaHHS €JIEMEHTIB BpOXal Ta
YPOXKaWHICTBIIIEHUIII O3UMOi MaB TIAPOTEPMIUYHUM KoedIilliEHTHE 3a BeCh
BEreTalliiHuI Iepiojl, a B OKpeMi MicsIli (TpaBeHb, uepBeHb) [7].

VY nocmikeHHSX BHKOPUCTOBYBaJIM coptT mmieHurl o3umoi Illectomanika,
KU PEKOMEHIOBAHO JIJIsl BUpOIyBaHHs B 30H1 Cteny Ykpaiuu [8].

ITepen mociBoM HaciHHS OOPOOJSAIN PIZBHOKOMIOHCHTHUMH MPOTPYWHUKAMHU
dbyHrimuaHol i Ta QyHrimmaHO-iHCEKTHUIUMAHOOCYMImIIO (dhakTop A): Pakcin
YawsTpa (0,25 /1), Jlamapgop (0,2 n/t) Tta Jlamapmop (0,2 n/T) + I'ayuo (0,25 xr/T)
[9], Ta perynsaropom pocty pociuH (pakrop B) — AKM (0,33 /1) [10].ITepenmnociBay
00poOKy HAaciHHS TPOBOIWIM 3a3HAYCHUMH TIpermapatamMu 3a 1-2 mgHI 0 TOCIBY
METOJIOM  1HKpycTamii 3 po3paxyHKky 10m1 poGouoro po3umHy Ha 1T
HacinHa. KoHTposieM ciyryBaB BapiaHT 3 00poOKOI0 BOAOI0 y KinbkocTi 10 11/T.

Hacinus BuciBanm B TpeTiil qekajii BepecHs — MEpIIiil 1eKaai *KOBTHS B 1o0pe
MIATOTOBICHUN TPYHT CTPIYKOBHM CIIOCOOOM, TTMOWMHA 3aropTaHHS 5—6 cM, HOpMa
BUCIBY — 5,5 muH. mit./ra. TexHomoTriss  BHpPOIIYBaHHS  MINCHUIl  O3UMOI
3aranpHOnpuiinsTa 17151 308U [liBnennoro Creny Ykpainu, kpiM (pakTopiB B3SITUX Ha
BUBYCHHSA.IIOBTOPHICTD AOCIIAY YOTHPHUPA30Ba, IUIoma A0CaiaHol AUtk 100 M2,
001iK0BOT — 50 M2,
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OO6nik  eJeMEHTIB CTPYKTYpH BpOXal Ta BHU3HAUYCHHS  O10J0T14HOL
YPO’KaHOCTI MPOBOJIWIN 3a 3araJbHONPHHHATHMUA MeToaukamu [11]. BusHnadeHHs
BMICTy MajioHOBoro mianpaeriny (MJIA) B IucTKax pOCIWH MIICHUIl O3UMOT
BIPOJOBXK BererTalii BU3HAYAIM CHEKTPOQOTOMETPUYHO 3a peakiiero 3 2-
Ti00apOiITYpOBOIO KKCIOTOK [12] Ta mepepaxoByBalid Ha CyXy PCUOBHHY.

JucnepciiiHuil Ta KOpENSIHHUN aHali3u pe3yJbTaTiB AOCIIIKEHb MPOBOIUIN
3a Mmeroaukoro JlocmexoBa b.A. 13 BukopucranHam nporpam MS Office 2010 Tta
AgrostatNew [13].

Pe3yabTaTu nociigkedb. BUKoprcTaHHs pi3HOKOMIIOHEHTHUX MPOTPYHHUKIB
CYTT€BOBILUTMBAa€HA MPOTIKaHHS (1310J10r0-010XIMIUHUX MPOLECIB B TKAHUHAXPOCIUH
NIIeHUIl 03UMOi B OCIHHIM Tepioja BereTamii Ta BigmoOpaxaeThcsi Ha (popmyBaHHI

€JIEMEHTIB CTPYKTYpH Bpoxato (Tad. 1).

Tabmuus 1
EjieMeHTH CTPYKTYpPH BPOKAK0 MIIEHUITI 03UM Ol
(cepenne 3a 2015-2017 pp.)
T'ycrora JloBKKHA KmBKiFTB Y Maca, r
[porpyiHuk PPP HPOLYKTUBHOIO KOJIOCI1, IIIT
(baktop A) | (dakrop B) cTeou. KoJ10cd, ) 3€pCH B 1000
— cM KOJIOCKIB | 3epeH .
KOJIOCI 3epeH
KoHTpois be3 PPP 424 6,8 14,4 32,0 1,15 35,7
be3 npoTp. AKM 451 7,0 14,9 32,3 1,17 36,2
Pakcin bes PPP 458 7,2 15,0 32,5 1,18 36,3
VYibTpa AKM 494 7,5 15,4 32,8 1,21 36,8
Jamapiop bes PPP 505 7,6 15,8 32,6 1,22 37,1
AKM 542 8,0 16,5 33,5 1,26 37,5
Jlamapmop + Bes PPP 564 7,8 16,5 33,5 1,24 37,0
laydo AKM 594 8,2 17,1 34,4 1,28 37,3
HIPos ¢dakropa A 14 0,2 0,3 0,3 0,02 0,5
¢dakropa B 12 0,1 0,3 0,2 0,01 0,4

I'ycrota  mpOAyKTHBHOrO  CTEOJIOCTOIO,  BapiloBaja  3alie’)KHO  BiJ
pI3HOHaMpaBieHO1 [ii mpemapaTiB, OOpaHUX [Js MEepeAnociBHOi 00poOku. B

CepeaHbOMY 3a POKHU JOCIIIKEHHSI HallMEeHIIa KUTbKICTh MPOAYKTUBHUX cTeOen Oyia
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c()OPMOBAHAPOCIMHAMU KOHTPOJILHOrO BapianTy —424 mt/m?. Buxopucranus PPP
AKM crhpusio MOiABUIIEHHIO LbOrO MNOKa3HUKa Ha 6,4% BITHOCHO KOHTPOJIIO.
OOpobOka pPI3HOKOMIOHEHTHUMH (PYHTIIUIHUMU mpoTpyiiHukamu (Pakcin YibTpa,
Jlamapaop) Ta ¢yHrinugo-iHcekTuuaHo0 cymimo (Jlamapmop + Tayuo)
MiABULIYBaJIa KUIbKICTh MPOJYKTUBHUX cTeben y pociaud Ha 8,0 — 33,0 % BigHOCHO
koHTpodto. [Toexnanus nporpyiiHukis 3 AKM Mano no3uTuBHUM BIUIMB HAa PO3BUTOK
POCJIMHM, IO TMPOSBWIOCH y 30UIbIIEHHI JaHOTO TMoka3Huka B 1,2 — 1,4 pasu
BIJTHOCHO KOHTPOJIIO.

3actocyBaHHS OOpaHMX MPOTPYHHUKIB IMO3MTUBHO BIUIMHYJO HA BEIMYUHY
KOJIOCA, JOBXKUHA SKOTO B CEPEIHbOMY BITHOCHO KOHTpOIIIO 30imbimuiack Ha 10,7%.
3pocTaHHS PO3MIPY CYUBITTS B cepeaHboMy Ha 16,2% BIIHOCHO KOHTPOIIIO
BinOyBasiock 1 mpu noeananHi PPP AKM 3 BukopuctaHuMu npoTpyitHUKaMU.

[Ipu nmocnimkeHHs KUIBKOCTI KOJIOCKIB B  KOJIOCI, BCTaHOBJIEHO, IO
KOHTPOJBHUN  BapiaHT  BiA3HA4YaBCSd  HAWMEHIIMMHM  3HAQYEHHSIMH  IIbOTO
nokasHuka. Bukopuctanus AKM crnpusiyio 30UTBIIIEHHIO KIJTBKOCT1 KOJIOCKIB B KOJIOC1
Ha 3,5% BITHOCHO KOHTPOIIIO, a 00paHi MPOTPYWHUKH MIABULTYBAIH 1M MOKA3HUK
Ha 4,4 - 14,8% BigHocHO KOHTpoidto. Iloennannsa mportpyitHukiB 3 AKM
IiCUTIOBAIIO iXHIN BIUIMB, IO MO3HAYUJIOCH Y 3pOCTaHHI KUTBKOCTI KOJIOCKIB Ha 7,2
— 19% BinmHOCHO BapiaHTy 0€3 3aCTOCYBaHHs XIMIYHOT OOPOOKH HACIHHS.

KinpkicTh 3epeH B KOJIOCI — 11€ BaXJIMBUN IMOKA3HUK CTPYKTYPH Bpokaro. Bix
3QJICKATH BiJ] KUTBKOCTI KBITOK B KOJIOCI, IO MOYMHAIOTH 3aKJIAJATHCS B IEPIOJ
BUXONY B TPYOKYy (hopmMyBaHHSI €JIEMEHTIB KBITKH) 1 3aBEpIIyeThCA (POpMyBaHHSIM
KBITKH Ta iX KUIBKOCTI, 110 IIPHIIaIa€ Ha MEePioJ] KOJIOCIHHS Ta UBITIHHSA pociauH [14].

[To3uTHBHMIA BIUTMB TIEPEANOCIBHOT 0OPOOKH HACIHHS TIPOSBUBCS Y 30UTBIICHH]
KUIBKOCTI 3€peH Yy KOJIOCi BITHOCHO KOHTPOJIBHOTO BapiaHTYB cepeanboMy Ha 2,7 %
3a BUKOPUCTAHHS PI3HOKOMIIOHEHTHUX MPOTPYWHHKIB Ta Ha 4,9% mpu moeHaHH1 X 3
AKM BiTHOCHO KOHTPOJILHOTO BapiaHTa.

[TicnsA3aBepilieHHsT UBITIHHS POCIMH HAcTa€ MeEpioJ, KOJIU BiAOYBAEThCS
dbopMyBaHHS Ta HaIWB 3€pHIBOK Kojocy. Came B IIeli 4acBaroMoro BIUTHBY

HaOyBalOTh YMOBH, B SIKUX NPOTIKae mpoiec (popMyBaHHS BaroBUTOCTI 3€pHA 1
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MO03HAYaThCSl BOHU HA JIBOX MOKA3HUKAaX CTPYKTYPH BPOXKakO — L€ Maca 3epeH OJHOI0
kojocy Ta maca 1000 HaciHUH.

Maca 3epen 3 oaHoro kojocy Ta Maca 1000 HaciHMH 3a BUKOPHUCTaHHS
PI3HOKOMITOHEHTHUX NPOTPYWHMKIB 3poctasa Ha 5,2 % 1 3,1% BianoBigHO
MOPIBHSIHO 3 KOHTPOJIBHUM BapiaHToM. [lomaBanHs 10 OakoBUX cyMilien
nporpyiaukie AKM migcuiioBaio [i0 MNPOTPYHHUKIB, IO BiAOOpa3uioch y
30UIBIIIEHH] Baru 3epeH 3 oJHOro koyiocy Ha 8,7%, a macu 1000 Hacinun— Ha 4,2%
HOPIBHSTHO 3 KOHTPOJIEM.

TakuM 4YMHOM OTpHMMaHI1 JJaH1 MOKa3yIOTh, 1110 3aCTOCYBAHHS MPOTPYHHUKIB Ta
PPP BmnuBaroTh Ha (POpMYyBaHHS €JIEMEHTIB CTPYKTYpU BPOXKAI0 Ta YpOXKAWHICTb
NIICHWIIl 03UMOi B LUIOMYy. B cepelHbOMYy 3a pPOKHM JOCHIIKEHb HaWHIKYA
ypokaiHiCTh Ha piBHI 4,84 T/ra Oyna cgopMoBaHa y KOHTPOJBbHOMY BapiaHTi (TabII.
2).

Ta0mung 2
Biosoriuna ypoxaitnicts mimenuui o3umoi copry llecronaniBka, 1/ra

(cepenne 3a 2015-17 pp.)

Biosn. Tpu6aska 10 Peanizamis
[Ipotpylinuk PPP YPOXK, KOHTPOJTIO T€HETUYHOTO
(paktop A) (¢akrop B) T/Tra MOTEHITIAY,
+ 1/ra % %
Kontponn bes PPP 4,84 - 32
bes mporp. AKM 5,29 0,45 9 35
Pakcin bes PPP 5,40 0,56 12 36
VYapTpa AKM 5,96 1,12 23 40
Tana bes PPP 6,12 1,28 26 41
MApAep AKM 682 | 198 | 41 46
Jlamapnop + Bes PPP 7,01 2,17 45 a7
I"aydo AKM 7,61 2,77 57 51
HIPos ¢axropa A 0,28 - - -
¢dakropa B 0,15 - - -

3actocyBanHss PPP AKM nans mepenmociBHOI OOpPOOKHM OKpPEMO CHPHSIIO
3pOCTaHHIO BpokailHOCTI Ha 9,3% TOPIBHAHO 3 KOHTPOJIBHUM BapiaHTOM.
Bukopucranus s nepeanociBHOI  0OpOOKM  TOCHIIKYBaHUX MPOTPYHHUKIB
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30UIBIIYBAJIO YPOKaHICTh B CepelHbOMY B 1,3 pa3u BITHOCHO KOHTPOJIIO, LIO
MOSICHIOETBCSA 3aXMCHUM €(EeKTOM B NEpioj OCIHHBOI BereTaiii BiJ MaTOT€HHOI
MIKpO(hI0pH Ta MKITHUKIB.

IIpu nomaBanHi A0 o0O0panux npoTpydHukiB PPP AKMBmiuB ocTaHHIX
MIACWIIOETHCS, HIOMPOSIBISETHCS Yy 30UIBIIEHHI BPOXkAal BIAHOCHO KOHTPOJBHOI'O
BapiaHTta B cepeaHbomy B 1,4 pasu. Ciijg 3a3HayuTH, MO0 32 POKHU JOCIIJKEHHS
HaWOLIBIy BpOXAWHICTH CPOPMYBAIM POCIMHU 32 TEPEANOCIiBHOI 00poOKHU
byHriuaIHO-1HCEKTUIIMIHOIO cyMimiio Jlamapaop 3 [Maydo (7,01 1/ra) 1 Jlamapmop 3
I'ayuo 1 AKM (7,61 1/Ta).

JIist pO3yMiHHS MEXaHi3MIB BIUIMBY (YHTIIIUAHO-IHCEKTUIIMAHUX CyMIIIeil Ta
PPP na mMeraGosiyHi mpoiiecH, 10 MPOTIKalOTh B POCIMHHUX TKAHMHAX, HEOOX1THO
posrasgati (opMyBaHHS BpPOKAI0 B YMOBaX CTPECOBOTO HaBAaHTAKEHHA. AJDKe
edexkTrBHE (HOPMYBAHHS €JEMEHTIB CTPYKTYPH BpOXKAIO BiIOYBAa€ThCS JHILNE 3a
YMOBHU IPOTIKaHHS MMEPEKUCHHUX IPOIECIB HAa HU3bKOMY piBHI [15]. A, sk Bimomo,
iHTeHCcH(DIKaIlisA MEPEeKHUCHUXIIPOIIECIB BiqOyBaeThCsA 3a cTpecoBUX ymoB [16, 17].
[Ipo IHTEHCHBHICTH NIEPEKUCHOTO OKHMCIICHHS JIITIIIB CYASATh 3a PIBHEM HAKOITMUYCHHS
MJIA, sxuii € MapkepoM OKCHIATHBHOTO cTpecy (Tadi. 3).

Haii6inpmuii BMicT MJIABinMivamu y a3y cXomdiB, M0 MOSCHIOETHCS 3HAYHUM
BITMBOM OOpPOOOK HAa TKaHWHU MPOPOCTKA. Tak B KOHTPOJBLHOMY BapiaHTi 1 y
BapianTi 3 BukopuctanHsiM PPP AKM neii mokasnuk crtanoBuB 204,5 ta 193,6
HMOJIB/T CyXOi pEYOBHMHHM BIAMOBINIHO. BuKOpUCTaHHS PI3HOKOMIOHEHTHUX
NPOTPYHHUKIB 3HIWKYye BMmicT MJIA Ha 7,9 — 22.2%, a moemHaHHs oOpaHHX
npotpyiHUKiB 3 AKM 115 mepennociBHOT 0OpOOKM HACIHHS IMOCHIIIOE TTO3UTHBHUM
edekT, mo mposBiIseThes B 3HWKeHHI MJIA Ha 12,5 — 26,8% BITHOCHO KOHTPOJIIO.
Jocmkytoun (a3y OCIHHBOTO KYIIICHHS BCTAHOBJCHO 3HI)KCHHS aKTHBHOCTI
MPOTIKaHHS MEPEKUCHUX MPOIIECIB B TKAHMHAX POCIHMH YCiX JOCTITHUX BapiaHTIB Ha
1,1 — 4,3 % mopiBasiHO 3 ¢a3zor cxoxiB. Take 3HMWKEeHHS BMicTy MJIA MO3UTHBHO
BIUTUBAJI0O HAa PO3BUTOK pOCIMH B naHy (a3y pO3BUTKY, NPUUOMY HAWBHUILY
€(EeKTUBHICTh Ha 3MEHILICHHS IHTEHCHUBHOCTI BUIBHOPAAMKAIbHHUX MpOLEciB Oyio

BIIMIY€HO JIJIs1 BapiaHTIB 3 00poOkoro Jlamapnop+I'ayqo 1 Jlamapaop 3 I'ayuo 1 AKM,
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ne crocrepiranocs 3HukeHHs BMicTy MJIA Ha 2,4 Ta 4,3 % BIIHOCHO KOHTPOJIO y
MOPIBHSAHHI 3 (ha3010 CXOAIB, LI0 BIANOBIAHMM YHMHOM 1 BIUIMHYJO Ha 3aKJIaJKy
MPOJYKTUBHHUX NAroHiB.
Tabmuns 3
Bmict MIA B iMcTKaX pocjuH nmmeHuui o3umoi copry llecronasaiBka,

HMOJIB/T CyX0i peuoBuHH (cepeane 3a 2014-2017pp.)

®da3a po3BUTKY
[IpoTpyitHuk PPP CX01 KYLICHHS BUX1J B | KOJIO- LBITIHHS | MOJIOY.
(baktop A) | (dpaxTop B) TPYOKy | CiHHSA CTHUTJL.
I[1B* | BB*
KoHTpoIh Bes PPP | 204,5 | 202,2 | 2152 | 1771 141,5 124,4 98,2
Bes npotp. AKM 193,6 | 1914 | 205,0 | 162,3 130,1 116,6 92,6
Paxcin Bes PPP | 188,4 | 1851 | 196,4 | 158,4 129,0 112,2 86,6
Yietpa AKM 178,9 | 1755 | 188,2 | 1448 115,2 106,0 80,5
Bes PPP 168,8 | 166,3 | 174,2 146,5 115,7 98,5 75,2
Jlamapniop
AKM 158,7 | 156,3 | 164,0 | 1329 103,7 92,1 68,7
Jlamapmop + | BesPPP | 159,1 | 1552 | 158,3 | 139,6 105,3 92,9 70,8
I'aydo AKM 149,7 | 143,2 | 145,8 | 125,2 96,3 86,8 63,4
HIPos ¢aktopa A | 3,1 3,0 4,0 2,7 2,4 2,7 0,8
¢daktopa B | 4,3 2,8 2,7 2,1 1,3 1,3 1,2

IpumiTka: * [1B — npunuHenas BereTarlii, BB — BimHOBIeHHs BereTaiii.

ToOTto 3HMWKEHHS piBHA IHTeHCU(IKAIIl BUTbHOPAIUKAIBHUX MPOIECiB y ha3y
OCIHHBOT'O KYIIEHHS MO3UTHUBHO BIUIMBAJIO HAa ()OPMYBaHHS MPOIYKTUBHHUX IAaroHiB
Ta 3aKJIaJKy KOJIOCY, IO MiATBEPIKYETHCA OOCPHEHOIO KOPEIAIIMHOI 3aJIeKHICTIO
MDK KUIBKICTIO TPOJYKTHBHHUX cTeOen pocnwH Ta BMmicToM MJIA y nany dasy
po3Butky (I = — 0,81 +—1,00 ), a takox noBxuHOIO Kojoca Ta MJIA (r=-0,72
+-0,99).

BinHoBneHHsT BecHSHOi BereTallii XapaKTepHU3y€ThCS ITIBUIIEHUM BMICTOM
MJIA, 1O CBIMYUTH MPO AKTUBHE MPOTIKaHHA (i31070r0-010XIMIYHUX pEAKIIA B
pOCIMHAX JOCTITHOTO COPTY, SIKAUA XapakTepHu3yeThcsl (Hi310JIOTIYHO TMOBIHHOIO
npupoioto [8]. ¥ IHTEHCHBHO 3pOCTalOYUX a00 MOJIOJUX YACTHHAX POCIUH 3aBXKIH
YTBOPIOETHCS TIABHUINECHA KUIBKICTH BMICTy akTUBHHUX (opM kucHiO (ADK) sk

noO1YHOro mnpoaykTymeradonisamy. IIpote 3a BIACYTHOCTI JIOCTATHBOI KUIBKOCTI
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AHTUOKCUIAHTIB y KJIITUHI MPONYKYEThCS HaaMipHa KuibkicTh A®DK, ska 3matHa
HII[IIOBAaTH TIEpeKUCHE OKUCIeHHs [18].

3HMKeHHs JuHaMiku BMicTY M/IA y BCix TOCHIHUX BapiaHTax y (pa3zy BUXOOY
B TpyOKy B 1,1 — 1,3 pa3u mopiBHSAHO 3 BECHAHUM KYIIEHHSM MO3UTHUBHO BIUIMHYJIO
Ha (popMyBaHHS KUIBKOCTI KOJOCKIB B Kojioci. Ciif 3a3HauMTH, 11O 3 HEPEXOJ0M
POCIIMH BiJ BEreTaTMBHOTO JI0 PENPOAYKTHBHOIO IMEPIOAY BIAOYBAETHCS 3HUKEHHS
BMicty MJIA mo Bcix gocniniHux BapianTax B 1,2 — 1,3 pa3u, 10 MOSCHIOETHCS
3aXUCHOIO (YHKIII€I0 KapoOTHUHOIAIB B JHUCTKax pociuH. Came BOHM B TMepioj
KOJIOCIHHA ~ JIOCSITalOTh ~ CBOTO  MAKCHUMaJIbHOIO  3HAYEHHS 1  BOJOJIIOTH
AHTUOKCHJIAHTHUMHU BiiactTuBocTsiMU [19].

[Ipu nocnimxkeHHi mnepebiry nepexkucHux mpoueciB BmicT MIA y a3y
MOJIOYHOI CTUTJIOCTI 3epHa 3a Jiii mpoTpyHHUKiB OyB Ha 11,8 — 27,9 % MeHmuM, HiX
y KOHTPOJIbHOMY BapiaHTi. [loeHaHHS NOCHTIKYBaHUX MPEMapaTiB 3 PETyIATOPOM
pocty AKM mifcmiroBaio MO3UTHBHUM BIUTUB 1 CIIPUSIIO 3HIDKEHHIO BMicTy MJIA Ha
17,9 — 35,4 % BiAHOCHO KOHTPOJBHOI'O BapiaHTa.

Orxe, 3HWKEeHHS piBHI MJIA B TKaHMHaX JOCHITHUX POCIWH CHPHUSITIMBO
NO3HAYMJIOCh Ha Tpoieci (GopMyBaHHA Ta HaiuBy 3epHa.lle migTBepmKyeETHCS
00EpHEHOI0 KOPEIAIIMHOK 3aJICKHICTIO, sika Oyja BCTaHOBiIeHa Mik macoro 1000
HaciHMH Ta BMicToM MJIA B IHCTKax POCIMH y MEPioj MOJOYHOI CTUTIIOCTI 3epHa (I
=-0,61+-0,99).

CratuctnyHa 00poOKa OTpPUMAaHMX [JaHMX CBIMYWTH, MO Ha (QOpMyBaHHS
€JIEMEHTIB MPOAYKTUBHOCTI mieHuiri o3umoi copty lllecronaniBka Baromy 4acTKy
BIUTUBY MaB MpOTpyHHHUK (daktop A), mons sikoro ckimamana 77,6 — 90,3%.
Perynsarop pocty pocnmun (dhaktop B) Takok MaB CyTTEBHH BIUIMB Ha 3a3HauyeHI

MMOKa3HUKH 1 ctanoBuB 8,4 — 16,0%.

BUCHOBKUA
1. B ymoBax cTpecy, BUKJIMKAHOTO MAaTOr€HHOI0 MIKpO(IIOpoto, MIKIZHUKAMU
Ta HECTAOUILbHUMH MOTOJHUMHU YMOBAMHU B POKH JOCHIIKEHb, 00paHi (QYHTIIUIHI Ta

GyHTIIMIHO-THCEKTUIIMAHI 00poOKH, a TakoXk iX moeaHadHs 3 PPP AKM ne manu
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HEraTUBHOIO BIUIMBY Ha PICT 1 PO3BUTOK POCIMH Ta (POPMYBaHHS €JIEMEHTIB
CTPYKTYPH BpOXKaIo.

2. Halikpaiii noka3HUKH €IEMEHTIB CTPYKTYpPU BPOKaI0 Ta YpPOKalHICTh Oyiu
c(OpMOBaH1 POCIMHAMHU 33 BUKOPHUCTAHHS MEpPeANociBHUX 00poOok Jlamapmop 3
l'ayuo Tta Jlamapmop 3 T'aydo 1 AKM, mo n03Bojauiio peanizyBaTH T'e€HETUYHUM
MOTEHII1aJl TPOAYKTUBHOCTI Ha 47 1 51 % B1ANOBIAHO.

3. Ilo3uTHBHUY BILTUB NEepeanoCciBHOT 00POOKU HACIHHS PI3HOKOMIOHEHTHUMU
0aKOBUMHU CyMilllaMMHA PO3BUTOK POCIHH MOSCHIOETHCS 3HUKEHHSM aKTUBHOCTI
MPOTIKaHHS MPOIECIB MEPOKCHUIaLlll, 10 MPOSBUIIOCS Yy 3MeHIIeHH1 BMicTy MJIA B
cepeHhOMY BIIPOJOBXK Bererailii pociaud Ha 6,2 — 30,3% B 3a1€KHOCTI BijJ BapiaHTy

00poOKH Y OPIBHSHHI 3 KOHTPOJIEM.
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MPOJAYKTUBHICTDH I'lBPUIIB COHSIIIHUKY HIATAPA 1
AHJIPOMEJIA 3A JIi MIKPOEJIEMEHTIB B YMOBAX HIBJAEHHOTI' O
CTEILY YKPAIHA

Beryn. Y colianbHO-€KOHOMIYHOMY  PO3BUTKY KpaiHU  CUIbCHKE
rocrnoAapcTBo mocigae ocodbause micue. Lle oaHa 3 OCHOBHUX Traily3eil HapOJHOTO
rOCIIOAapCTBa, siKa 3a0e31evuye BUPOOHMIITBO MPOAYKTIB XapuyBaHHS 1 € HAUTICPIIOIO
YMOBOKO CyCHUIbCTBA. [IPOIyKTH CUTBCBKOTO TOCTIOAAPCTBA i MTPOMHUCIOBI TOBApH,
10 BUPOOJISIOTBCS 3 CLIBCHKOTOCIIOAAPCHKOT CUPOBHHH, CTAaHOBIATH 75 % GdoHmy
HApOJHOTO CroXHBaHHS [1].

VBara  f0 npoOjieMH  IMiIBUIICHHS €KOHOMIYHOi  e€(EeKTUBHOCTI
CUTBCHKOTOCITOIAPCHKOTO BUPOOHHIITBA B IUIOMY Ta BHPOIIYBAaHHS COHSIITHHKA
30KpeMa BHKJIMKaHa, HacaMIlepe ] THM, IO BijJ YCHIITHOTO PO3B’sI3aHHS ii 3aJIC)KUTH
3pOCTaHHS JIOXIAHOCTI TMIANPUEMCTB, MIABUIIEHHA KOHKYPEHTOCIPOMOXKHOCTI
NPOAYKIlli HA BHYTPIIIHBOMY Ta CBITOBOMY PHHKAaX, 3a0€3MEeUEHHS CTaJIOr0 PO3BUTKY
arponpoMHUCIOBOT0 KOMILIEKCY.

Cepen oniiHUX KYJIBTYp COHSIIHUK IOCiJla€ OCHOBHE Micue. BiH mae
BEJIMKE MPOJ0BOJIbYE, KOPMOBE 1 mpoMucioBe 3HaueHHs. [lociBHa 1uioma #oro
ckiIanae 611 2,7 MITH. Ta, a BaJIOBUM 30ip — O11s 3 MJTH. T.

Ha xinpkicTh 1 AKICTH ypOXkarw COHSIIHUKY CYTTEBHUM BIUIMB MalOTh
€KOJIOT14HI Ta METEOpOJOTidyHI yMOBHU 30HW BupolryBaHHsA. IliBgenHuin Cren
VYkpaiHu — 1me 30Ha PU3MKOBAHOTO 3eMJIepoOCTBa J€ IMepeBak)alTh BUCOKI
TeMIleparypu 1 Majla KUIBKICTh OmNagiB. AKTYaJbHUM JJs ITiJBUIICHHS
NPOAYKTUBHOCTI COHSIIHUKY € TIONIYK HOBUX €JEMEHTIB TEXHOJOTIi
BUPOINYBaHHA. Tak, ONTHUMalbHE JKHUBICHHA POCIMH MIKpPOEIEMEHTAMHU
MiIBUIIYE CTIHKICTh POCIUH 10 HECTHPHUSATIUBUX MOTOAHUX YMOB. OCKITBKH
MIKpOGIIEMEHTH  MOXYTh  3aCBOIOBATHUCA  POCIWHAMH  4Yepe3  JIUCTKH,
M03aKOPEHEB1 MIJKUBJIECHHA € OAHUM 3 €(PEeKTUBHUX CHOCO0IB 3a0e3meyeHHs

HUMH POCJIHH.
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Tomy memorw nawux Oocnidycenb Oyn0 BCTAHOBJCHHS  BIUIMBY
M03aKOPEHEBOT 0OPOOKM POCIMH COHSAIIHUKY MiKpoeneMeHTaMu riopuaiB Hiarapa 1
AnapomMena Ha GOpMyBaHHS ypOXKar0 COHSIITHUKY Ta WOTO sIKicTh B ymMoBax Cremy
YkpaiHu.

VY BIAMOBITHOCTI 3 METOIO TIOCTABJICH1 1 BUPIIIIEH] TaKl 3aBIaHHS:

- jgocmigutd  MOpQOJIOTIYHI ~ O3HAKM Ta  NPOAYKTHBHICTb  POCIMH
COHAIITHUKYAOCTDKYBAaHUX  TIOpUIiB 32 il  [MO3aKOPEHEBOIO  IMIJKUBJICHHS
MIKpOEJIEMEHTAMHU,;

- oOyTyBaTH PAHKUPYBAaHUM Psiji Ta BCTAHOBHUTH KpalllUd JO BUPOIIYBaHHS
BapiaHT JOCTIAY;

- BU3HAQUWTH CKOHOMIYHY €(EKTHBHICTh  BHPOIIYBAaHHS  COHSIIHHUKY
JOCTPKYBAaHUX BaplaHTIB.

Marepianu i Meroau aociimkeHHs. Jlocmimpkenns nposomwm B 2017 —
2019.p. y IlpuazoBchkoMy paiioHi 3amopi3bkoi 00JjacTi Ta jJadopaTtopii MOHITOPUHTY
SKOCTI TPYHTIB Ta mpoxaykiii pociuHHULTBA HJII ArporexHosorii Ta ekoJorii
TaBpilicbKOTO JIEp’KaBHOTO arpoTeXHOJOTIYHOTO YyHIBepcUTeTy iMeHl JMmuTpa
MortopHoro.

VY monpoBUX JOCHiax BUKOPUCTOBYBalu TiOpuau cousmHuky Hiarapa Ta
Annpomena, opuridatop Euralis. I'pyHT — 4opHO3eM miBAEHHHUI 3 BMICTOM T'yMyCy —
3,2%, N — 45 mr/xr rpynty, P2Os — 120 mr/kr rpyaty, KoO — 233 wmr/kr rpynry, pH
IPYHTOBOTO pO3UMHY — 6,5.

YMOBU 3BOJIOKEHHSI TPYHTY MPOTSATOM TPOBEACHHS IOCIIAy CYTTEBO HE
PIBHMIIUCS SIK 3@ KUIBKICTIO OMajiB, TaK 1 3a pPIBHOMIPHICTIO iX BHIIaJaHHS.
I'iaporepmiunuii koedimienT ctanosus 0,70 — 0,81,

[TorogHO-KIIMAaTHYHI YMOBH TIijl 9ac MPOBEACHHS JOCTIIKEHb PI3HWINCS 10
pokax. Aje, B IIUIOMY, OyJIH CIPUSTIAUBI JIJIs1 BUPOILYBaHHS COHSIITHHUKY.

HaiiGinpma KiabKiCTh ONajiB 3a BEereTalliiHUIN Tiepioa crocTepiranacs y 2017
1 2019 pokax. 2018 pik OyB OuUIbll NOCYUUIMBUM (OCOOJIMBO KBITE€Hb — JIUIICHb) Ha

(G OH1 BUCOKUX TeMIIEpaTyp y YEpBHI — CEPIIHI.
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CoHsIlIHUK BUpOLIYBajdd Ha Oorapi 3 3arainpHoro miomiero 2 ra. Ilmoma
OOJNIKOBHX [IUIAHOK S50M?, IMOBTOPHICTH YOTHUPHOXPA30Ba, PO3MILIEHHS iISHOK
cuctematnune. llomepenHuk o3uMa MIIEHUI. [ycToTa CTOSHHS — POCIWH
46 Tuc.poci./ra. COHAIIHUK BUPOIIYBAJIU 32 TEXHOJIOT1€I0, PEKOMEHJIOBAHOIO IS
30Hu Creny Ykpainu.

VY nochial y ¢dazy 6 — 10 cropaBxHIX JIHMCTKIB MPOBOAWIA T03aKOPEHEBE
Ni/DKMBIICHHS POCJIMH  COHSIIHUKY Tpermapatom  «Partner»  yHiBepcanbHUMN
mynbTHKOMILIEKC, sskuid Mictuth NPK 20:20:20 + S, B, Zn, Fe, Cu, Mo, Mn, MgO 3
HOPMOIO BHECEHHs 2,5 Kr/ra. 3a KOHTPOJIbHUI OyB NpuUiHATUN BapiaHT 0e3 00poOKu
MIKpOEJIEMEHTAMH.

[Ipo6u BimbOupanuch y a3y HBITIHHA Ta a3y TEXHIYHOI CTUTIOCTL. Y
JociiaX 3a 3araJIbHONPHHHATAMU METOJMKAMH BU3HAYaIM HACTYITHI MOKA3HHUKH:
BUCOTa cTebia, aiamerp crebsa, Tuiola JUCTa, JlaMeTp KOIlMKa, HaTypa HAaCiHHSA,
Maca 1000HaciHMH, Maca HAacCiHHS 3 OJHOIO KOIIHKa, BOJIOTICTb, OI10JIOT1YHA
BPOKAMHICTb.

Jlns  xpamoro 30epeKeHHsT 1 JOCATHEHHs €IHOCTI TIpU BUMIPIOBaHHI
MOKa3HUWKA HATypH, Macu HaciHHA 3 oJHoro kommuka 1 macu 1000 HaciHUH
IIPOBOIUIIACH MICIIsI30UpaIbHa TOpOoOKa HACIHHS COHSIITHUKY, SIKa BKJIIOYaja CYIITHHS
MOBITPSHO-COHSYHUM CITOCOOOM 10 BOJIOTOCTI 7% 1 OUYMINEHHS BiJl CMITTEBHX
JIOMIIIOK JI0 3Ha4YeHb He OuibIie 1%.

Bci TexHonoriyHi mporiecu Ta 0OpoOKM 3aco0aMul 3aXUCTy POCIHH Oyiu
OJIHaKOBO JJOTPUMaHI MPU BUPOIITYBAaHHIBCIX BapiaHTIB IOCITITY.

Hornsa 3a mociBamu, OOJIKA Ta CIOCTEPEKEHHS 32 POCTOM 1 PO3BHTKOM
pociuH, (QOopMyBaHHS CTPYKTYpU BPOXKAIO COHSIIHUKY MPOBOJUIN BIAMOBIIHO [0
«MeToanKM  TONEBBIXOMBITOB MO  HW3YYCHHIO  arpOTeXHUYECKUX  MPUEMOB
BO3ICJIBIBAHUS TOcOoMHeHnKay [10 - 12].

Martematnyay oOpoOKYy OTPMMAaHHUX pe3yJbTaTiB MPOBOIWIH 32 KPUTEPIEM
Cr’roieHTa Ta KOMII FOTEPHOIO MporpaMoro Agrostat.

Pe3yabTaTn JociaijskeHHsi Ta ix oOroBopenHsi. 3arajbHa (iTomaca

3QJIEKUTh B OCHOBHOMY BIJ] BUCOTH POCIIMHH, JiaMeTpa cTediia 1 po3Mipy KOIIMKA.
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®opMmu, 1O MalwTh MacHBHE CTE0JO 3 KPYNMHHUM KOUIMKOM € MOTEHLIAHO OUIbII
MPOAYKTUBHUMH. BogHouac, 30UTbLIEHHSI TYCTOTH CTOSIHHSI POCJIMH MPU3BOJIUTH J0
MPOTUJIEKHUX HACIIAKIB: CIHOCTEPIra€ThCA BUTATYBAHHSA POCIHMH Y BHCOTY, NpHU
bOMY JllaMeTp cTeOJia 1 KOLIMKA 3MEHUIYEThCSA, a OTXKE, 3MEHUIYEThCS 1 3arajbHa
¢iTomaca.

Tomy nnst popMyBaHHSI BUCOKOTO BpOXAalO COHSAIIHHUKY HEOOXiJHAa BHCOKa
IHTCHCHUBHICTh HAKOMWYECHHS OPraHidYHOI PEYOBUHU, SIKA 3aJCKUTh BiJ] BEIHMUYHUHU
ACUMUIAIIHHOTO anapary 1 3yMOBIIIOE KUTBKICHI Ta SIKICHI MOKa3HUKU BPOXKaro.

3 METOI0 BCTaHOBJIEHHSI MOP(OIOTTYHUX 0COOIUBOCTEN TOPHUIIB COHSAIIHUKY
KOHTPOJIBHUX 1 JOCIIIHUX 3pa3KiB Oyja BU3HAYECHA IUIONIA JIUCTKOBOT MOBEPXHI, SIKY
BU3HAUaJIM uepe3 7 [iB BiJl MOYaTKy MacoBOro IBITIHHSA. Pe3ynpraTé anHamizy
MOKa3aiM, IO KOHTPOJIbHUHM BapiaHT TiOpuay AHapoMena MaB OUIBIIY ILIOINLY
JUCTKOBOT moBepxHi 3a ridbpun Hiarapa na 36% (ta6a. 1). Ane ciix BIAMITUTH, 110
BUKOPUCTaHHS IS MO3aKOPEHEBOr0 MIIXKUBIIEHHS POCIHUH COHSIIHUKY TiOpuiB
Angpomena 1 Hiarapa MikpoereMeHTaMHMaB Kpally TEHACHIIIIO 10 30UTbIICHHS
ditomacu (3a BHUCOTOIO POCIHH, KUIBKICTIO JUCTKIB, JlaMeTpOM CTeOJa, IUIONICIO

JIUCTOBOI MTOBEPXHI).

Tabmuus 1
MopdoJioriuti o3HaKH riOpUIiB COHAIHUKY
) . Hiametrp | KitbkicTh [lnowa . | Bwucota
Bapiant Hiametp . JIMCTKOBO1
I'opun JOCTiAy crebiia, MM KOIIHKa, MTHCTKIB, MTOBEPXHi, POCIIHH,
cM IIT. o’ cM
AnHpo- KonTtposb 17,6 £0,7 106 +04 |246+09 |161,1+7,1 {139,1+6,9
Meaa Himxuprenns 19,1+0,7 |11,2+04 |257+1,0 |170,9+8,2 1493 +7,1
MIKPOCJICMCHTAMHU
Hiarapa | KonTposb 17,0+ 0,6 105+04 |22,2+0,8 |1185+5,2 {101,9+4.38
HimxusieHHs 17,7+0,7 |12,4+04* | 23,9+0,8 |120,8+50 [109,5+4,9
MleOGJ'IeMCHTaMI/I

* - pI3HUIA I0CTOBIpHA, MOPIBHAHO 3 KOHTpoJeM (ipu P<0,05)

Takox ciig 3a3HA4YUTH, IO T[O3aKOpPEHEeBa O0OpoOKa MIKpOEIeMEHTaMHU
riopuny Hiarapa cyTTeBO BIIMHYJa Ha JlaMeTp KOIIMKa. Tak MOKa3HUK I[bOTO

BapiaHTy Jociiny OyB BUILUM 32 KOHTPOJb Ha 18%.
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OnHi€l0 3 OCHOBHHX CTPYKTYPHUX OIMHHIb YPOXKAar0 COHSIIHHKY € Maca
HACiHMH B OJJHOMY KOIIMKY. HaMu BcTaHOBIIEHO, 1110 Maca HACiHHA 3 OJJHOTO KOIITUKY
y BapilaHTax 3 BUKOPUCTAaHHSAM MIKpPOEJIEMEHTIB Oyjia JIOCTOBIPHO BHUIIOK 32
KOHTpoJb Ha 11,6% s ribpuny Annpomena 1 Ha 11,5% ans riopuny Hiarapa (ta6:m.
2).

Tabmung 2

IIpoaAyKTHBHICTH COHSIIIHUKY 32 il M03aKOPEHEeBOr0 MiKUBJICHHS

MiKpoeJieMeHTaAM#
) . Maca Bbiomoriuna
I'opun Bapiant HaCIHHS 3 Hatvoa. o/ Maca 1000 EDOYKANHICTE
TOCITITY OJTHOTO ypa, HACIHHH, T p /ra i
KOIIIMKA, T
Anpo- KonTtposb 40,1 +1,7 382,1+12,4 68,3+2,1 1,84 + 0,06
Meaa imwxuBenns 465+1,6% | 4139+129 | 739+23 |214+0,07*
MleOCJ'IeMeHTaMI/I
Hiarapa | KoHTpoin 39,2+1,6 368,6 + 10,9 425+19 1,80 + 0,06
IlimxBcHEA 452 +15% | 3812+11,7 | 57,5+2,0% |2,08+0,06*
MleOCJ'IeMeHTaMI/I

* - pI3HHIISA JOCTOBIpHA, MOPIBHIHO 3 KOHTposeM (pu P<0,05)

Maca 1000 HACIHUH COHSAIIHHUKY - € OJHUM 3 TOJOBHUX IMOKA3HUKIB SIKOCTI
HACIHHS, KM XapaKTepU3ye 3amac MOXWBHUX PEUOBHMH y HaciHHI. lle reHeTudHo
3YMOBJICHHM TITOKa3HHWK, aje BIH MOXKE 3MIHIOBATHCS 3ajie)KHO BiJ TIPYHTOBO-
KJIIMaTHYHUX YMOB Ta arpOTEXHIYHUX 3aX0/IiB.

Tak, KOHTpONBHUI BapiaHT TIOpUIY COHSITHUKY AHApOMEaa 3a OJHAKOBUX
YMOB BHUPOIIYBaHHS 3 KOHTPOJBbHUM BapiaHTOM TiOpuay Hiarapa maB Ouibiny macy
1000 naciaus B 1,6 pasu. Onnak, riopua Hiarapa npu no3akopeHeBOMY MiXKUBIECHH1
MiKpoeneMeHTaMHu c(hOpMyBaB OLTBII BATOBUTE HACIHHS, MTOPIBHSIHO 3 KOHTPOJIEM, Ha
35%.

Hammmu mociimkeHHSIMI BCTAHOBJICHO, 1110 32 MOKa3HUKOM HATypW HACIHHS
000x riOpuiB 3a Jii MIKpPOEJIEMEHTIB MaB TEHICHIIIIO 10 301IbIIICHHS.

YpoxxaiHICTh TIOPUAIB € OCHOBHOIO CEJEKI[IHHOI0 03HaKow, (OpMyBaHHS
SAKOT 3aJICKHUTh Bl 1i CKIAJOBUX, SIKI B CBOI 4YEpry 3HAXOIATHCS IiJl BILTUBOM

arpoTexHIKM 1 (aKTOpIiB 30BHIIIHHOTO CEPEAOBUINA. 3 ypaxXyBaHHSIM TyCTOTH
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cTtosiHHA 46 Tuc. poci./ra JJs BCIX BapiaHTIB JOCIIAY HaMHu Oylia po3paxoBaHa
OlojoriyHa ypoxaiiHicTb. Tak, YpOXXalHICTh KOHTPOJBHUX BaplaHTIB 000X
nocaipkyBaHux riOpuaiB cranoBwia 1,80 — 1,84 1/ra.llpm upomy BapianTH 3
BUKOPUCTAHHSAM MIKPOEJIEMEHTIB OyJIM JOCTOBIPHO BHUILMMH 3a KOHTpOJb Ha 0,28—
0,30 1/ra.

TakuMm ynHOM, MoO3aKopeHeBa 00poOKa poCIvH COHAIIHUKY riopuniB Hiarapa
1 Anapomena MIKpPOEJIEMEHTAMHU CIpUS€E€ MOKPAIICHHIO TOKAa3HUKIB SKOCTI 1
30UTBIIEHHIO O10JI0TTYHOT YPO’KaHOCTI COHSIIIHUKY B yMmoBax MmiBieHHoro Cremy
YkpaiHu.

Bulip ineanbHOro BapiaHTy IOCHIAY BHM3HA4Ya€ MPOBEICHHS MOPIBHSIIBHOL
OILIIHKM KOHTPOJBHUX 1 JOCTIIHUX BapiaHTIB BUPOUIYBaHHS TIOpUIIB COHSUTHUKY
Anapomena 1 Hiarapa 3a ix BrmactuBOCTSIMU. B 3B’43Ky 3 IIMM BHUHHKae MoTpeda
BUKOPHUCTAaHHS MEXaHIi3My TPUHHATTS pilleHb 3a OaraTbMa KPHUTEPISIMH, SIKUH
J03BOJISIE  BUKJIIOYMTH BIUIMB HA IUIbOBY (YHKIIO OJMHHUIL BHUMIPIOBAaHHS
BUBYA€MMX OKA3HUKIB, & TAKOK BEJIMYMH 1HTEPBAJIIB JOIMYCTUMHUX 3HaYEHb KOKHOTO
KPHUTEPI0 Ha BUOIp Kpalloro Bapianty gocmiay (1iapoBy GyHKIi0) [18 — 21].

Jliig Toro, o0 BUKJIFOUYUTH BIUIMB OJMHHIIb BUMIPIOBaHHS MOKA3HUKIB SIKOCTI
HACIHHSI COHSIIHHMKY PI3HUX BapiaHTIB JOCIIAY MPOBOJMIM OIEpaIlilo HOPMYyBaHHsI,

AKa JI03BOJISIE TIEPEBECTU 3HAUYEHHS IOKA3HUKIB AKOCTI y 6€3p03MipHi BennunHH ( f;
— f ;). llepen nposeieHHAM Takoi onepanii He0OX1IHO BCTAHOBUTH
N e i : :
1) makcumansne () 1 wminimanene (f;) 3HaueHHa j-ro KpuTepiro
JOCIIPKYBaHMX BapiaHTIB T0CTiny (Xi);
2) onTHUMaJIbHE 3HAYCHHS j-TO KPUTEPIIO 32 HACTYITHUM TIPABUIIOM

- SIKIIIO OLIIHOYHUM KpHUTEpPiH ( f;) TATHEThCA 10 MIHIMAIBHOIO 3Ha4eHHs ( f;"

onm

—min), T0 f, =fj :

- SKIIO OLIHOYHUM KpHUTEpid ( f;) TATHETHCA 1O MAKCHMAJIbHOTO 3HAYEHHA (

onm

onm -_— +
fom—max), o f; =f".
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IIparHeHHs ONTUMANBHOIO 3HA4YeHHsA j-ro Kpurepito ( f,om—min; fom

—max) BpaxoBYyeTbcad mnpu BHOOpl ¢opmynu 1; 2 118 OpOBENEHHA omepanii

HOPMYBaHHS
f.(x)—f~
( j(Xl) 7] )’ ﬂKL[/!O f.onm—)rnax (1)
" (f, - 1)) ’
fj(xi): N
(f] _fJ(XI)) onm -
PP AKUWO fj —> min (2)
(fj _fj)

f,(x,)- 3HAYCHHSI j-20KPUTEPIi0 B HOPMOBAHOMY BUIJISLII [UISI i-20 BapiaHTYy;

f(x)- 3HAUEHHS J-2OKPUTEPIIO IS i-20 BapiaHTy y BiMOBIIHUX OJMHMILIX
BUMIPIOBaHHS;

[f7: /7] - obnacte I0NMyCTMMUX 3HAY€Hb J-20KPHTEPil0 IMOPIBHIOBAHMX
BapiaHTIB.

[Ticna mpoBeneHHst omepaiii HOPMYBaHHSI IIPOBOIUTHCS PO3PaxyHOK 3HAUCHb

IIUTLOBOT (DYHKIIIT () JJIs1 KOKHOTO BapiaHTy JOCHITY (Xi) 32 (hOpMYJIOH0:

n

p(6.) =2

f (5°)=1

fo(x)—f,(x*) > min, 880<f,(x)<L (3

@(x;)- minpoBa (QYHKIIIS I-20 BapiaHTy;

N — KUTBKICTb KPUTEPIiB.

f,(x,) - 3HAUEHHSI j-20KPUTEPII0 B HOPMOBAHOMY BUIIIS] [ i-20 BapiaHTy;

f ; (X") - 3HAUEHHS J-20KPUTEPiI0 B HOPMOBAHOMY BUIJIAII JJIs 1I€aIbHOrO BapiaHTy;

X" — imeanbHUN BapiaHT (3 ONTUMAIBHIUMH 3HAYCHHSIMU KPUTEPIiB).

Jlosenenns, mo f ;(x)=1. SAkmo f,”" —max, To 3rigHO Ppopmynn 1

- f.(x*)—f-
fj(xu) :%’ mK. fJ(XM): fjonm — fj+, mo
i
~ fr—f" 1
f- Xu =;:—=1 4
0= “)

SAxmo f,°"" —min, To 3rimHO hopmyu 2
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F o = F ) f(x") = fom _ -
() = e () = 67 = £ mo

fﬂﬂ):—L——}:%:l 5)

Bubip kpaiiioro BapiaHTy A0CIiy BU3HAYAETHCS 3 YMOB HAaHOLIBIIOr0 HAOIMKEHHS
Horo 1uTboBOT (QyHKIII[@(x,)] 10 1UILOBOI (QyHKIT 1neanbHOrO BapiaHTy[@(x")], ska
JIOPIBHIOE HYIJTIO.

Hosenemo, mo ¢(x")=0. 3rigno dhopmynu 3,

() = D[ F, o) - 069 = -1 =o.

Sxkmo BenmumuuHa 1UTbOBOI GyHKIIT copTy ¢(x;) B [iana3oHl 3HAYEHb
KPUTEPIiB JOCIIKYBAHUX BaplaHTIB AOCIITY MEHIIIE, TUM OUIbIIE MPUIATHUNA TaKuh
BapiaHT /10 BUpOILIyBaHHs B ymoBax Crermy.

VY Bursiail Tabauie 3 1 4 mpeacTaBieHl AaHi, OTpUMaHi Uil BUOOPY Kpalioro
JUTsI BUPOLLYBaHHS B yMoBax miBaeHHoro Creny YKpaiHu BapiaHTy JOCIIAY 75l 000X
BUBUYAEMUX T1OpPHU/IIB COHAIIHUKY 3 IBOCTOPOHHBOIO aJbTEPHATUBHO-KPUTEPIATIHLHOIO
K1acu(ikali€ero, B IKUX JaHl 3HAUYCHHs KpUTEPiiB fj 1 sIKi XapakTepU3yrOTh MOKa3HUKN

NPOAYKTUBHOCTI Aj— B KUIBKICHUX LIKaJaxX Ta y 0€3p03MIpHOMY BUTJISIIL.
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Ta0Onuis 3

Pe3yabTaTi 3Ha4eHb NILOBUX PyHKIiH @(X1)...0(X2) MpH BUOOPi Kpamioro BapiaHTy 10cJIiIynpu BUPOLLyBaHHI

consiltHuKYy riopuay Hiarapa 3a xgii MikpoesaemeHnTiB B yMoBax niBaeHHoro Cremy Ykpainu

ANbTEepHATUBU Kputepuu, Aj
Bucora Hiamerp [Tnora Hiamerp Kinbkicth Hatypa Maca Maca 1000 | Biosnoriuna Sua-
BapianT mocminy | pociuHH crebna JICTOBOT KOIIIMKA JIMCTKIB (r/7), As HACIHHS 3 HACIHUH ypoxKaii- q'eHHHH Panr
inpo-
ribpuny Hiarapa (cm), Ag (Mmm), A2 MIOBEpPXHi (cm), A4 (mT.), As OJTHOTO (r), As HICTB, (T/Ta), ——
(cMm2/pocit.), KOIIIMKa Ag MK
As (r), A7
o(xi)
f; f, f, f, fs fy f, f, fs fg fo fe f, f, fg fg fq fq
x1 | Kourpoms 101,910,228 | 17,0 (0,30 |118,5 |0,42 |10,5 |0,15 |22,2 |0,24 [368,6 |0,31 |39,2 |0,18 |42,5 |0,10 |1,80 (0,15 | 6,87 1
X2 |ieoponcne 0,72 17,7 |0,65 |120,8 |0,60 |12,4 |0,85 (23,9 |0,76 [381,2 [0,67 |45,2 |0,84 |57,5 |0,89 |2,08 [0,85 | 2,17 | 2
MiKpoeJIeMeHTa 109,5
IMH
i 97,1 16,4 113,3 10,1 21,4 357,7 37,6 40,6 1,74
fr 114,4 18,4 125,8 12,8 24,7 392,9 46,7 59,5 2,14
f (x") 1 1 1 1 1 1 1 1 1
fo 114,4 18,4 125,8 12,8 24,7 392,9 46,7 59,5 2,14
(max) (max) (max) (max) (max) (max) (max) (max) (max)
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Tabnuus 4

Pe3yabTaTi 3Ha4eHb NILOBUX PyHKIIH @(X1)...0(X2) MpH BUOOPi Kpamoro BapiaHTy 10CJIily NPy BUPOILYBaHHI

COHSILIHUKY riOpuay AHapomena 3a Ail MiKpoejeMeHTIiB B yMOBax niBaeHHoro Creny YKpainu

ANbTEepHATUBU Kputepuu, Aj
Bucora Hiamerp [Tnora Hiamerp Kinbkicth Hatypa Maca Maca 1000 | bionoriuna Sua-
BapianT mocniny POCIIMHU crebna JICTOBOT KOIIIMKA JIMCTKIB (r/7), As HACIHHS 3 HACIHUH ypoxKaii- q'eHHHH Panr
inpo-
ribpuay (cm), Ag (Mmm), A2 MIOBEpPXHi (cm), A4 (mT.), As OJTHOTO (r), As HICTB, (T/Ta), ——
Aunpgpomena (cMm2/pocit.), KOIIIKa Ag HK-Lifi
As (r), A7
o(xi)
f; f, f, f, fs fy f, f, fs fg fo fe f, f, fg fg fq fq
x1 | Kourpoms |139,1 10,29 | 17,6 (0,24 |161,1 0,28 |10,6 | 0,29 |24,6 | 0,30 (382,1 0,22 | 40,1 |0,18 | 68,3 (0,21 |1,84 | 0,14 | 6,85 1
X2 |ieoponcne 0,71 |19,1 |0,76 |170,9 |0,67 |[11,2 |0,71 |25,7 |0,67 |413,9 |0,77 | 46,5 |0,84 (739 |0,77 |2,14 | 0,84 | 2,26 | 2
MiKpoeJIeMeHTa 149.3
IMH
i 132,2 16,9 154,0 10,2 23,7 369,7 38,4 66,2 1,78
fr 156,4 19,8 179,1 11,6 26,7 426,8 48,1 76,2 2,21
f (x") 1 1 1 1 1 1 1 1 1
fo 156,4 19,8 179,1 11,6 26,7 426,8( 48,1 76,2( 2,21(
(max) (max) (max) (max) (max) max) (max max) max)
)
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JUiss HaclHHSA COHALIHUKY JOCHKYBaHMX TIOpHIIB MpH MPOBEACHHI
MOPIBHSUIBHOT OIIIHKA PE3yJbTaTIB JOCHIUKEHb BCTAHOBJICHUN paHXUpPYBaHUM
pALIs BUOOPY Kpallloro BapiaHTy AOCIIiTY.

Buxomsiun 3 po3paxyHKIiB, ONTHMAIBHHM Uil BHpOITyBaHHs (Tabm. 3, 4) o0ox
riopuiB COHAHUKY (AHapoMena, Hiarapa) € BapiaHT 3 O3aKOPEHEBUM MIJKUBICHHIM
MIKpOeJIeMeHTaMH — nepuil paur (¢(x,)=2,26 1 ¢(x,) =2,17 BianosiaHo). o apyroro
paHTy BIIHOCUTBHCS KOHTPOJBHUM BapiaHT y 000X TiOpHIIB, IO MIATBEPIKYETHCS
3HAYEHHSM LUTbOBOT QyHKIIT ¢(x,)=6,851 ¢(x,)=6,87.

3a JOMOMOTOI0 €KOHOMIYHHMX IIOKAa3HUKIB OLIHIOETHCI €KOHOMIYHA
€()EeKTUBHICTh arpoONpPOMHKCIIOBOTO BHPOOHHUIITBA, KOXEH 3 SKUX BigoOpaxkae
KUTBKICHY 1 SIKICHY XapaKTEpUCTUKY €KOHOMIYHUX SIBUIIL 1 MPOIIECiB, YNCIOBHUI BUpa3
OKpEMHX KaTeropiii 1 MoHATh (COOIBapTOCTI 1 PeHTAOEIBHOCTI, BAJIOBOTO 1 YHUCTOTO
JIOXOJly Ta 1HILIKX).

ExoHOMIYHI TTOKa3HUKHU € BUPA30M SKICHUX 1 KUIbKICHUX 3MiH B €KOHOMIIIi
CiTbCHKOTOCIIONAPCHKUX BHPOOHHMIITB. IX BENMYMHA 3MIHIOETBCSA 3aJ€KHO Bif
PO3BHUTKY arpapHOro BUPOOHMIITBA, 1 BimoOpaxkae oro 00'eKTUBHICTb.

Po3paxyHok ekoHOMIYHOT €(DEKTHUBHOCTI BUPOITYBAHHS COHSIIHUKY Y TOCTiA1

3BEIECHO 10 Tadumi 5.

Tabmuusa 5
Ouinka eKOHOMIYHOI e()eKTUBHOCTI BUPOLIYBAHHSA COHSANIHUKY3a il

M03aKOPEHEBOI0 MiIXKMBJIEHHA MiKpOeJeMeHTAMHU

Angpomena Hiarapa
IToka3Huk ITo3akopeHnese ITo3akopeHnese
KonTpons H1KUBIICHHS Kontpons H1KUBIICHHS
MIKpOeJIeMEeHTaMU MIKpOeJIeMEeHTaMHU
YpoxaltHicTh, T/Ta 1,84 2,14 1,80 2,08
BapricTs nponykuii, rpH./ra 11776 13696 11520 13312
BupoO6uuui 3atparu, rpH./ra 5300 5430 5300 5430
Uwnctuii 1oxia, TpH./Ta 6476 8266 6220 7882
Co06iBapTicTh, IpH./Ta 2880 2537 2944 2611
PiBenp penTabenpHOCTI, %0 122,2 152,2 117,4 145,2
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3riHO  pO3paxyHKIB €KOHOMIYHOT €(EeKTHMBHOCTI HAWBUIIUM pPIBHEM
pEeHTa0ENbHOCTI BHUPOIYBAaHHS COHSIIHHMKY BIAPI3HSJIUCS BaplaHTU JOCHINY 3
M03aKOPEHEBUM MIKUBIEHHSM MIKpOeleMeHTaMH y 00o0x ridopuaiB. Tak, 3HaueHHs

LHOT0 NOKa3HMKA OyJIM BUIIMMHU 332 KOHTPOJIbHI Bapiantu Ha 27,8 — 30,0 B.1.

BUCHOBKHU

1. BceranoBneni  MopQosioriuHi  0COOJIMBOCTI  TIOPUJIB  COHSAILIHUKY
KOHTPOJIBHUX 1 JOCTiAHMUX 3pa3KiB.Tak, miomia JMCTKOBOT MOBEPXHI y KOHTPOJIBHOTO
BapiaHTy Tiopuay AwnapoMena Oyna Ouremioro 3a riopua Hiarapa na 36%.
BuxopucTtaHHS ISl 1M03aKOPEHEBOTO TiPKUBIICHHS POCIWH COHSIIHUKY TiOpuiiB
Anapomena 1 Hiarapa mikpoenemMeHTaMu MaB Kpally TEHACHIIO A0 30UIbLICHHS
¢diTomacu (3a BUCOTOIO POCIHWH, KUIBKICTIO JIUCTKIB, AlaMeTpoM cTebjia, TUIOMICHO
JUCTOBOI MOBEPXHI)

2. [TozakopeHeBa 00poOka MiIKpoOeJIeMEeHTaMU CYTTEBO BIUIMHYJA Ha
JiaMeTp KOIIMKa 1 Macy HaciHHS 3 HbOro. Tak JiaMeTp KOIIUKY JOCTITHOTO BapiaHTy
3 BUKOPHCTaHHSAM MiKpoeneMeHTiB riopuay Hiarapa OyB BumMii 3a KOHTPOJIb Ha
18%, a Maca HaciHHS 3 ogHOTO Komuky Ha 11,6 % nis ribpuny AnapoMena i Ha
11,5% nna riopuny Hiarapa. Opnak, riObpua Hiarapa npu mo3akopeHEBOMY
IiHPKUBJICHH] MIKpoeJieMeHTaMu chOpMyBaB OUIBIII BaroBUTE HACIHHSI, MTOPIBHSHO 3
KOHTpoJieM, Ha 35%.

3. Hoseneno, mo Oumemy Macy 1000 maciHmH (B 1,6 pasu) cepen
KOHTPOJBHUX BapiaHTiB 3a0e3neuuB TiOpua coHAmMHUKY Hiarapa, mopiBHSHO 3
ribpugom Arnpomena.

4. [TozakopeneBa 00poOka pociauH COHSAIIHUKY TiOpuaiB Hiarapa i
AHapoMena MIKpoelIeMeHTaMH CHpusi€ 30UTBIICHHIO O10J0TI94HOT YPOKaWHOCTI
COHSIIIIHUKY B yMoBax miBaeHHOro Cteny Ykpainu. Tak, yposkaliHICTh KOHTPOJIBHUX
BapiaHTIB 000X mociimKyBaHux riopuniB cranoBmia 1,80 — 1,84 1/ra. Ilpu npomy
BapI1aHTH 3 BUKOPUCTAHHSAM MIKPOEJIEMEHTIB OyJ1 TOCTOBIPHO BUIIUMU 332 KOHTPOJIb
Ha 0,28 — 0,30 1/ra.

d. [Tpu noOyayBaHHI paHKUPYBAHOTO PSAY BCTAHOBIICHO, IIOONTUMATIBHUM IS
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BUPOIIyBaHHA 000X TiOpudiB COHAIIHUKY (AHapomena, Hiarapa) € BapiaHt 3
M03aKOPEHEBUM IIJKUBIEHHSM MIKpPOEJIEMEHTaMH — mepuid panr (¢(x)=2,26 i
o(x,)=2,17 BimnoBigHO). Jlo Ipyroro paHry BIAHOCHUTbCA KOHTPOJBHUU BapiaHT y
000X TiOpUJIIB, 1O MIATBEPUKYETHCA 3HAYEHHSIM LUILOBOI (PYyHKIIT ¢(x,)=6,85 1
o(x,)=6,87.

6. HaiiBumuM  piBHEM  peHTa0ENbHOCTI  BHUPOIILYBAaHHS  COHSILIHUKY
BIPI3HSIUCS BapiaHTH JOCIIAY 3 T03aKOPEHEBUM MIIKUBICHHAM MIKpOEJIEMEHTaMHU
y 000X TiOpuaiB, /€ 3HAYEHHsS LHOTO MOKa3HHKA OyJid BUIIMMHU 32 KOHTPOJbHI

Bapiantu Ha 27,8 — 30,0 B.1I.
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ENRICHMENT OF FIELD CROPS BIODIVERSITY IN CONDITIONS
OF CLIMATE CHANGING

Introduction. Main subject of the research is: crops biodiversity enriching in
artificially created human biocenoses, based on analysis of weather changes in the
Right-bank Forest-steppe of Ukraine, and identification of crops that, by their
biological and technological characteristics are suitable for introduction into
production. The establishment of adaptive technologies elements for cultivation of
rare field crops, which is a limiting in productivity formation. Products quality and
directions of use (FAO, 2005).

Throughout the history of development, a human tries to adapt new species, to
create varieties and hybrids, to develop technologies for their cultivation that are
maximally adapted to cultivation conditions, adjust them to changing environmental
conditions (Altieri, 2009; Lobell & Field, 2007; Lobell et al., 2006). But global
changes in temperatures that continue to grow are also due to the environmental
change-temperature rise, uneven precipitation, droughts, and so on (Daba et al., 2015;
CNA, 2007; FAO, 2011; Fuhrer, 2003; French & Schultz, 1984; Mundial, 2012,
Olesen & Bindi, 2002; Yeo, 1998). In this connection, the significant impact of
various negative factors on yield and yield quality is predicted (Hatfield et al., 2011).

Before humanity there is a problem of rational use, preservation and
enrichment of natural resources of the Earth (Beach et al., 2008); searching for crops
that can be potentially adapted to conditions of cultivation and prevail over the
known crops by ecological and biological properties (Sala et al., 2000); development
of new sources of raw materials for the food industry, as well as useful components
that can become a source of renewable energy sources, nutrition, medicines, crop
production (Heller & Zavaleta, 2009; Lobell & Asner, 2003; Sendzikiené et al., 2012;
Mundial, 2011). Ukraine has significant natural resources of valuable plant species
(Rakhmetov, 2017). The concept of crop production in Ukraine needs a radical
revision, from the view point of providing population by biologically valuable food

and raw materials for industry, and not only the gross production of individual
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export-attractive types of crop production (Rakhmetov et al., 2016).

Introduction to the culture of new species also requires introduction of
adaptive cultivation technologies, with taking into account features of the species,
variety, and hybrid, based on species adaptation to the conditions of cultivation,
peculiarity of yield and quality formation (Rosenberg, 1992; Schwartz, 1992; Tilman
et al., 2002). Industrial and valuable rare crops that are suitable for cultivation in
Ukraine and have a significant prospect of distribution include: lentil (Lens
culinaris), chickpea (Cicer arietinum), chufa (Cyperus esculentus); millet (Panicum
miliaceum); sorghum (Sorghum bicolor); white mustard (Sinapis alba); brown
mustard (Brassica juncea); coriander (Coriandrum sativum), mid-oleic sunflower
(Helianthus annus L.) (Makarevicienea et al., 2013; Shcherbakova, 2017).

One of the main factors that provides a human with a complete protein and
stabilizes soil fertility are legumes, in symbiosis with root nodule bacteria, can absorb
nitrogen from the air (Pilar & Hirsch, 2017; Tubiello, F., Soussana, J. & Howden, M.
2007). For leguminous crops of polyfunctional use, in addition to traditional soybeans
and peas, belongs lentil and chickpea-legumes that ensure not only availability of
valuable food raw materials but also play an important ecological role due to the
symbiotic nitrogen fixation and accumulation of nitrogen in the soil (Taran et al.,
2016).

Among the rare cultures, chufa (earth almond) Cyperus esculentus L. deserves
special attention as an oilseed, starchy plant with high dietary and healing properties.
Chufa is a tuber crop with a high content of carbohydrates, proteins, fats, trace
elements, vitamins, enzymes, which causes its wide use not only as food raw
material, but also as raw material for biofuel production (Makarevicienea et al.,
2013).

In oilseed crops considerable attention deserves coriander, white and brown
mustard-valuable ethereal-oil crops that are in high demand in the food,
pharmaceutical, chemical industry and medicine (Mooney et al., 2009). In recent
years, demand commodity for coriander seeds has grown significantly, which has

become a product of export (Tilman et al., 2001). Millet-valuable grain crops used for
81



production of various food products, is a potential raw material for bioethanol
production, solid fuels from by-products (Zaimenko et al., 2015).

The analysis of research year’s weather conditions was determined by
coefficient of deviations materiality agrometeorological regime elements of the

current year from the average perennial, calculated by the formula 1:

o (Ki=X)
o

where: Kc-coefficient of deviations severity,
Xi-elements of the current weather,

X -average multi-year indicator,

o -mean square deviation.

The level of coefficient of deviations severity corresponds to the gradation:
Kc = 0/1-conditions are close to ordinary, Kc =1 / 2- conditions significantly differ

from the average perennials, Kc>2-conditions close to rare.

Materials and methods. Field research was carried out in the stationary crop
rotation Plant Growing Department of the National University of Life and
Environmental Sciences of Ukraine "Agronomic Research Station”, v. Pshenychne,
Vasylkivsky district of Kyiv region in the Right-bank Forest-Steppe of Ukraine, and
the experiment with mid-oleic sunflower was also conducted in the Left-Bank Forest-
Steppe and Steppe of Ukraine. In the zone of Forest-Steppe, experiments were laid
on typical black soils, in the zone of Steppe on ordinary black soil.

In conducting field research with chikpea, lentil, coriander, chufa, linseed,
white mustard and millet registration area was-25- 35 m? , total area-30-50 m? ,
repetition of the experiment quadruple, with systematic placement of plots.
Sunflower was sown by wide-row method with row spacing 70 cm; the registration
area of the plot is 50 m? , and the total area is 60-100 m? .

Results and discussion. The analysis of weather conditions showed a

tendency the air temperature increasing and decrease of rainfall amount during period
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of spring crops vegetation compare with the average annual data. Weather conditions
had their own peculiarities, sometimes they were extreme, which adversely affected
on growth, development and productivity of plants. Was noted a tendency of
increasing amount of active and effective temperatures during the growing season,
what necessitates expansion of field crops biodiversity, especially spring crops
(Table 1).

Table 1

The coefficient of deviations severity (Kc) of precipitation and average

monthly temperatures from the average perennial.

Parameter Year Month
v V Vi VI VI
Temperature, 2004 0.01 -1.01 -2.71 0.72 0.8
°C 2005 0.12 0.71 -3.32 2.02 15
2006 0.52 0.09 0.42 0.05 0.61
2007 0.34 1.31 1.32 1.24 2.23
2008 0.32 0.7 0.43 0.05 1.11
2009 0.42 -0.72 0.51 1.14 0.93
2010 1.92 2.63 10.6 2.31 0.13
2011 0.14 2.12 9.13 0.42 0.25
2012 3.11 2.03 11 0.92 2.03
2013 2.12 2.11 1.42 1.23 1.21
2014 0.55 1.33 -0.14 0.49 0.62
2015 0.48 1.28 0.25 0.61 2.51
2016 0.72 1.16 0.39 0.86 0.5
2017 0.38 0.71 0.24 -0.62 1.31
Precipitation, 2004 -0.61 -0.32 -2.13 -1.14 -1.01
mm 2005 1.13 0.12 -0.71 -2.62 -0.95
2006 -2.81 -4.01 5.32 -2.75 -4.93
2007 -5.81 1.22 -1.03 -7.14 -1.41
2008 1.03 -5.02 -4.61 -6.92 -4.43
2009 - 4.66 -2.85 -1.72 0.44 -1.73
2010 -0.42 -0.43 1.34 2.3 -1.62
2011 -0.49 -0.20 1.47 -0.11 -2.21
2012 -2.03 1.44 -0.27 1.51 -0.41
2013 0.51 0.21 -1.42 -0.8 -0.22
2014 -0.51 4,74 -1.04 4.12 - 0.65
2015 -1.11 -0.89 -3.31 - 0.48 -2.01
2016 0.51 2.23 -0.89 - 0.67 - 0.65
2017 -1.01 -0.71 -1.42 -1.1 -0.7
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Introduction to the culture of new species also requires introduction of
adaptive cultivation technologies, with taking into account features of the species,
variety, and hybrid, based on species adaptation to the conditions of cultivation,
peculiarity of yield and quality formation. Industrial and valuable rare crops that are
suitable for cultivation in Ukraine and have a significant prospect of distribution
include: lentil (Lens -culinaris), chickpea (Cicer arietinum), chufa (Cyperus
esculentus); millet (Panicum miliaceum); sorghum (Sorghum bicolor); white mustard
(Sinapis alba); brown mustard (Brassica juncea); coriander (Coriandrum sativum),
linseed (Linum usitatissimum L.), mid-oleic sunflower (Helianthus annus L.). During
2008-2017 we conducted a series of experiments to achieve the goal (Table 2).

Lentil (Lens culinaris Medik)-Lentil (Lens culinaris Medik) is a leguminous
crop, which by protein content inferior to soybean and fodder beans, it plants fix
nitrogen, which is important in the context of ecological production and energy
shortages. In field experiments, we explored that efficiency of lentil production
depends on a number of factors, whose share in yield formation is: weather-31.7%;
fertilizer-24.1%; seed inoculation-18.3%; variety-15.6%. The vyield of lentil
significantly depends on length of the growing season, which depends on the sum of
effective temperatures and precipitation: 2008 year-92-109; 2009 year-105- 123;
2010 year-94-111 days. Fertilizers and seed inoculation cause to extending vegetation
for 2-6 days. The yield of varieties Linza and Krasnograds'’ka 39, growed on
background N3oPsoKeo Was 2.19 and 2.01 t ha; Luganchanka and Svetlytsya-1.89 and
1.76 with yields in control 1.32; 1.27; 1.14 and 1.11 t ha respectively. With pre-
sowing seed inoculation yields increase by 3.1-10.7% depending on fertilizer doses.
Lentil actively fixes nitrogen-the mass of active noodels on the plants roots of
varieties in the flowering phase is: Linza-67.2; Luganchanka-64.4; Svetlytsya-39.3;
Krasnograds'ka 39-36.1 mg/plant for growing on background N3oPsoKeo. The active

symbiotic potential increases proportionally to the mass of active noodels.
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Table 2

Efficiency of cultivation of the less common types of field crops

Crop Years of fild | Yield range, t | Content Content oil, %
research ha protein, %
Lentil Lens culinaris | 2008-2010 1.24-3.11 23.8-31.1 1.33-1.95
Medik
2016-2017
Chickpeas | Cicer arietinum L. | 2010- 2017 1.97-4.50 22.2-28.9 4.05--5.12
Chufa Cyperus 2005-2011 4.82-7.64 n/d 24.4-27.4
sadge esculentus L
2015-2017
Coriander | Coriandrum 2013-2017 0.92-2.37 n/d 17.2-25.7
sativum
Sunflower | Helianthus annus | 2014-2017 S* | 1.16-3.07 14.1-18.2 32.8-43.1
L.
high-oleic 2016-2018 F> | 2.10 -3.68
Oil flax Linum 2010-2013 1.59 -2.88 22.1-24.2 42.1-49.2
usitatissimum L.
2016-2017
Millet Panicum 2014-2017 1.91-4.27 10.2-14.1 3.3-3.9
miliaceum L.
Indian Brassica juncea L. | 2005- 2011 1.68-2.70 22.2-29.4 32.5- 375
mustard
2015-2017

S-zone of the steppe; F-forest-stepp zone; 3 n/d-not determined.

Introduction of chickpea modern varieties Pam'yat', Triumph, Budjak, Odisey,
optimization of nutrition system, pre-planting seed treatment, and system of
protection allows to obtain competitive growth of culture in the Right-Bank Forest-
Steppe with a yield from1.97 to 4.50 t ha; content of protein in the seeds-22.2- 28.9%
and 4.35-5.12% of fat. Considerable attention in research was paid to the
development of an optimal system of varieties nutrition. Variety Odisey was the most
productiveformed 4.0-4.5 t ha of grain with main fertilizing PsoKeo and extra feeding
Nso kg/ha a.s., with seed inoculation.

The aim of research with chufa Cyperus esculentus L was to establish optimal
fertilizing doses in accordance with biological characteristics of chufa variety
Novinka. The scheme of experiment provided the following doses of fertilizing:
P140K220 (control); N14oP140K220; N18oP140K220; N220P140K220; N260P140K220. Phosphorus
and potassium fertilizers are introduced under the basic tillage, nitrogen-fractionally:

85




% under the main soil cultivation, ¥, under pre-sowing cultivation. The regulation of
mineral nutrition causes an increase in productivity: on background Pi140K220-2.11;
N140P140K220-5.24; N220P140K220-6.65; N26oP140K220-6.79 t ha. It was established, that
chufa oil is similar to the olive by composition of fatty acids.

The limiting factor for growing white mustard Smuglyanka is time of sowing
and seeding rates. Field experiment is multifactorial: factor A-time of sowing: first-
with soil temperature at a depth 10 cm 4-5 °C (111 decade of March-the first decade of
April) (control); second-with soil temperature-6-7 °C (I-11 decade of April), third
(I11)-with soil temperature-8-9 °C (lI-1II decade of April); factor B-sowing rates: 1.5;
2.0; 2.5 (control) million similar seeds per 1 hectare.

On average over the years, the most productive sowings of white mustard
were with second time of sowing and sowing rate 2.0 million pieces/ha-2.70 tons/ha.
With sowing rate lowering as well with it increase, the yield was decreased. In first
and third sowing periods was yield decreasing compare to the second period, but
regularities of it dependence from sowing rates was remained. The lowest yield -1.68
t ha was obtained with sowing rate 1.5 million similar seed/ha and third sowing
period, during which the high average daily temperatures during period of flowering-
seeds formation and lack of moisture negatively effect on white mustard yield.

Coriander (Coriandrum sativum) Coriander coriander (Coriandrum sativum)
is grown to produce seeds and vegetative mass. Traditionally, coriander grown in the
Mediterranean countries, and its cultivation and processing in Ukraine is at the level
of introduction for cultivation in the southern regions. In Ukraine and in the world
practice, the modern development of food, cosmetic and medical industries depends
to large extent on the availability of essential oils raw materials, which is only
satisfied with 30% now. The yield of coriander is 0.92-2.37 t ha. The highest yield of
coriander varieties Oksanit and Nectar is formed with sowing rate 2.5 million pcs./ha
on background NgoP4oKsgo and N135Pe0Ki20-1.96-2.37 t ha. The highest yield of variety
Caribe was formed by sowing 3.0 million seeds/ha on background Ni35Pe0K120-2.06 t
ha. The share of the ‘Fertilizer’ factor in the coriander seed production is 12.0%;

‘Sowing rate’-56.0%; ‘Variety’-5.1% and ‘Weather conditions’-18.8%. The average
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yield of coriander for growing without fertilizer was 1.47 t ha, and with variable
sowing rates-from 1.5 to 3.0 million seed per hectare, the yield increase was 0.19-
0.41t ha.

The application of NgoP40Ksy and NissPsoKizo provides an increase in the
essential oils collection-22.1-26.7 kg/ha and content of essential oil in the seeds to
1.89-2.29%, which exceeds control by 1.3-3.5 kg /ha and 0.07-0.15%. Collection of
fatty oils per 1 hectare with cultivation on background of various fertilizer standards
changes at the range 311.3-338.9 kg/ha, 292.6-319.4 and 278.2-303.9 kg/ha, for
varieties Oksanit, Nectar and Caribe respectively.

For linseed cultivating, there are many factors that limit yields-row spacing,
sowing rates. In order to establish reaction of varieties to these factors, during the
2016-2018 years, we conducting research in a field multivariate experiment: factor
Avarieties: Iceberg, Liryna; factor B-sowing rates-4, 6, 8 and 10 million similar seed
per hectare; factor C-the width between rows-12.5, 25 and 37.5 cm. We have
established a varietal reaction to the study factors. In variety Liryna yield increased
with densify: with width between rows 12.5 cm from 1.20 t ha for rate 4 million /ha
to 1.94 t ha for rate 10 million/ha. At width between rows changing this variety
reacted poorly. Variety Iceberg, by contrast, has shown a good reaction to increasing
spacing between rows and yields reducing with sowings densify. So the highest
yields of this variety were with wide 37.5 cm:1.60 t ha for sowing rate 4 million
seeds per hectare; 1.54 t ha for 6 million /ha; 1.51 t ha for 8 million /ha and 10
million/ha on average for 2016-2017.

In the contrasting conditions of the southern Steppe and the northern part of
the Left- Bank Forest-Steppe of Ukraine, studies were carried out on the
identification of hybrids of mid-oleic sunflower (Helianthus annus L.) of various
regional selections for establishment of stable and plastic hybrids for conditions of
insufficient and unstable moisture provision. Hybrids differed considerably from one
another in response to a lack or excess of moisture, low or high temperatures, a
predisposition to disease and other factors. During 2014-2017, 29 hybrids of

sunflower were explored under the same conditions, with an assessment of their
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yield, stability and plasticity of hybrids. The presented samples included hybrids of
both domestic and foreign selection and one of the main objectives of the study was
to establish a level of adaptability. The range of variations in yields, in terms of
hybrids and years of research, was 0.81-3.07 t ha, and on average, in terms of
hybrids, 1.55-2.45 t ha. The highest yields on average in the years of research have
formed hybrids: PR64F66-2.45; EC Bella-2,35 t ha; another 11 hybrids formed yields
above 2.00 t ha, but below the indicated hybrids; 15 hybrids formed yields in the
range from1.50 to 1.99 t ha, and one hybrid formed yield below 1.50 t ha. The lowest
productivity, as the average for years of research and in absolute yields, was formed
by hybrids; Forward-1.15 t ha, with a range of changes from 0.81 to 1.46 t ha; Yason
1.55 t ha, with a range of changes from 1.36 to 1.80 t ha.

In Ukraine, currently, the low prevalence of groats crops, and in particular
millet (Panicum miliaceum) with hight demand for a quality grain. During 2014-
2017, field studies have been carried out on the technological features of growing
three millet varieties for organic production. The duration of millet vegetation in
conditions of the Right Bank Forest-Steppe of Ukraine is 90-106 days and is
determined by variety, system of protection against weeds, weather conditions and
plant nutrition. This length of vegetation allows grow millet in all zones of Ukraine.
With extra-feeding vegetative plants by Gumisol Plus, vegetation is lengthened for 3-
6 days, which contributes to the bigger formation of generative organs. productivity
of millet varieties with row spacings mulching increases by 39.5-44.2%; mulching by
worked-out mycelium -17.0-19.1%; mulching by sawdust-13.7-16.1% and 21.7-
24.1% for mechanical protection, compare with technology without protection from
weeds 2.14-2.51 tons/ha. in millet cultivation with row spacings mulching by film
and seed treatment by preparation Hetomik, yield of grain on average is 3.38 t ha;
3.34 and 3.45 t ha, and for chemical protection system-3.51 t ha; 3.54 and 3.63 tons
per hectare, respectively, for varieties Zapovitne, Myronivske 51 and Omriyane. With
using Gumisol Plus, the yield increase is 0.12-1.03 t ha or 4.2-40.2%, depending on
variety and combination of preparation application, and reach 4.01 t ha for its

combined use. According to technologies of millet organic grain production, the
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share of factor ‘protection system from weeds’ in the yield formation is the
determining-54.2%. Yields of millet varieties on 22.4% are determined by factor
‘weather conditions’; 10.1%-by factor seed ‘treatment’; 7%-by factor ‘variety’. Millet
grain quality is determined by genetic characteristics of variety with a slight change
depending on cultivation technology. Protein content in the grain of variety
Zapovitne is 8.7- 10.5%; Myronivske 51-9.4-11.2; Omriyane-11.0-12.5%, depending
on protection system, pre-sowing seed treatment, nutrition; starch content- 53.4-
55.3%; 50.2-53.2 and 47.1-49.8% respectively to the variety; fat content-3.4-3.9%;
cellulose-6.0-6.7%. The graininess is an important technological feature: 14.6-15.4%
in variety Zapovitne; 16.5-17.6-Myronivske 51; 13.6-14.7%- Omriyane. Weed
protection systems had an integrated impact on the grain quality class, which resulted
to development of a non-herbicide cultivation technology for the food grain
production.
CONCLUSIONS.

Analysis of weather conditions and the correspondence of biological
characteristics of rare cultures in Ukraine have allowed distinguish cultures that have
high production efficiency. Developed elements of adaptive cultivating technology
for species, introducted into the field culture, contribute to reducing the influence of
uncontrolled factors on productivity formation, the role of species increasing,
sustainable development of formed agrocenoses, improving the quality of raw

materials and food safety.
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CHANGES IN ENZYMATIC ACTIVITY OF THE ARABLE SOIL

LAYER UNDER DIFFERENT SYSTEMS OF PRIMARY TILLAGE AND

FERTILIZATION OF TYPICAL CHERNOZEM IN THE SHORT CROP
ROTATION OF THE RIGHT-BANK FOREST-STEPPE ZONE OF UKRAINE

Introduction

Scientists convincingly prove the need of integrated monitoring of
agricultural landscapes of Ukraine by indices of the soil enzymatic activity, which
they consider as an indicator not only of biological parameters of soil fertility, but
also of the level of anthropogenic pressure on the national land resources (Dadenko
E.V., 2005).

Enzymes are biological catalysts of mineralization and humification of
organic matter in the soil environment. Since their source is a soil biota, the
enzymatic activity of the soil can be used to draw conclusions about the intensity and
direction of complex and versatile biochemical processes in the soil (Dobrovolsky
G.V., 2006).

The enzymatic activity of soils is an important factor of the formation of
quantitative and qualitative humus indices. The changes are manifested by the
involvement of virgin chernozem soils in an agricultural process or by the application
of various techniques of their use. First and foremost, it has an impact on the
biodegradation processes of fresh organic matter and on the participation in the
formation of structural elements of humus substances, thereby defining the
composition of organic matter in the soil (Bayer C., Martin-Neto L.,Mielniczuk J. Et
al., 2002). The transformation of the humus composition determines a macroscopic
structural arrangement that, in turn, determines functional abilities of humus
substances to accumulate and support migration of various elements in the ecosystem
(Orlov D.S., 1990; Piccolo A., 2002).

After the death of soil biota, the enzymes, included in its structure, are mainly
sorbed by silty and colloid fractions of the soil, concentrating on their surface, and

are able to stay active for a sufficiently long period of time. When the soil dispersion
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increases, the proportion of sorbed enzymes in it also grows which, in contrast to the
enzymes of living organisms, represents a relatively stable biological indicator of the
fertility of the soil environment. Post-harvest remains of the roots and above-ground
parts of plants are also a source of soil enzymes (Kuprevich V.F., 1966).

Hydrolytic enzymes serve as catalysts of the mineralization processes of
many organic soil substances. The activity of some of them reflects the intensity and
direction of hydrolysis processes of protein and organophosphorus compounds,
sugars, cellulose and other intermediate products of the mineralization of plant and
animal remains (Khaziev F.Kh., 1976).

Invertase, a component of the flora and fauna of the soil, is a rather
widespread enzyme in the soil environment. Affecting glycosyl compounds, it
activates fructotransferase reactions. A catalytic activity of invertase depends on the
amount and composition of organic matter in the soil environment. Therefore,
researchers of the soil enzymatic activity justify the invertase activity by its presence
in dead post-harvest above-ground parts of plants and root remains (Galstian A.Sh.,
1974).

It is known that the activity of catalase and invertase provide scientists with a
possibility to compare the intensity of gas exchange between soil and atmosphere and
the decomposition of various carbon compounds in the soil environment (Nadtochii
P.P., Muslyva T.M., Volvach F.V., 2010).

According to experts, the biological soil activity is evaluated by the activity of
enzymes, microorganisms and the intensity of carbon dioxide production by the soil
environment (Prymak I.D., Riaba O.1. et al., 2014).

A high enzymatic and microbiological activity in the soil environment can
cause an excessive mineralization of organic matter, in particular humus, and,
consequently, result in the unproductive losses of nitrogen and ash nutrition elements
of plants (Prymak 1.D., Panchenko O.B., Panchenko I.A., 2017).

It should be noted that there is a limited number of studies, discussing the
influence of mechanical tillage on the enzymatic activity of soils in Ukraine, and their

results are often contradictory. Most national scientists indicate that more favourable
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enzymatic activity of typical chernozem is promoted by the application of deep
tillage in the rotation once in 4-5 years, especially if adding organic fertilizers for the
cultivated crops. In the period between the tillage they offer surface, shallow, disk,
chisel or subsurface cultivation (Tsiuk O.A., 2013; Panchenko O.B., 2016).

A number of scientists stresses that only permanent surface and beardless
tillage of chernozem soils will provide optimal activity of soil enzymes (Petrenko
L.R., Andrienko V.A., Ridei N.M., 1998).

Experts of Sokolovskyi Institute of Soil Science and Agrochemistry have
found out that the intensive plowing of typical chernozem leads to the change in
oxide-reductase activity due to the increase in the biological mineralization and
decrease in the humus system stability. The dehydrogenase activity in their
experiments increased during tillage because of the release of oxygen-containing
functional groups that had been determined by the active mineralization of fresh
organic matter (Skrylnyk E.V., Makliuk O.1., Popirnyi M.A., 2017).

The purpose of research was to identify patterns of changes in the soil enzyme
activity when applying moldboard, beardless, moldboard-beardless and disk systems
of primary tillage and fertilization of the typical chernozem to provide the optimal
humus status and crop rotation productivity at the level of 5.5-6.0 t/ha of dry matter.

Materials and methods

The field studies were carried out over the period 2015-2017 in a permanent
field experimental plot of Bila Tserkva National Agrarian University. The soil was
represented by typical chernozem, light loamy, with low humus content. The
experiment was repeated three times; the count area was 112 m?,

Four variants of primary tillage (Table 1) and four fertilization systems were
studied in the crop rotation. Annual levels of fertilizers used per 1 ha of the rotation
area were as follows: zero level — without fertilizers, the 1% level — 8 t/ha of manure +
N-6PesKs7, the 2" level — 12 t/ha of manure + NgsPg2K72, and the 3¢ level — 16 t/ha of

manure + N112P100Kss.
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Table 1

Primary soil tillage systems in the crop rotation

Type of soil tillage*

NG of th Moldboard | beardless Moldboard- Disking
(}.OI q € Crop in the rotation tillage tillage beardless (permanent,
e (control) (chisel) | (differentiated) | shallow)

Depth (cm) and tillage techniques
1 Soybeans 16-18 (t.) 16-18 16-18 (ch.) | 10-12 (d.h.)
Winter wheat + white 10-12
2 mustard for green manure 10-12 (d.h.) (ch) 10-12 (d.h.) | 10-12 (d.h.)
3 Sunflower 2527 (t.) Z(ih2)7 25.27 (t) | 10-12 (d.h)
Spring barley + white i 10-12 i i
4 mustard for green manure 10-12 (d.h.) (ch) 10-12 (d.h.) | 10-12 (d.h.)
5 Maize 2527 (t.) Z(ih2)7 25.27 (ch) | 10-12 (d.h)

*Notes: t-tillage, d.h. — disk harrow, ch. — chisel.

The studied soil is represented by typical chernozem, deep, with low humus
content, coarse pulverescent light loamy, on carbonated loess. Calcium carbonates
occur at a depth of 55-62 cm. The arable soil layer contains near 17% of silty
particles and from 46 to 54% of coarse dust; humus (by the method of Turin and
Kononova) constitutes 3.4%, weak hydrolyzed nitrogen (by Cornfield’s method) —
110, movable compounds of phosphorus and potassium (by Chirikov’s method) —
120 and 110 mg/kg of soil, respectively.

The tillage to a depth of 16 — 18 and 25 — 27 cm was provided by a plough
PLN 3 — 35, shallow tillage (10 — 12 cm) by a heavy disk harrow BDV — 3.0,
beardless (chisel) tillage — by deep loosener GR — 3.4,

Among organic fertilizers, the half-rotted cattle manure on a straw litter was
used, mineral fertilizers included ammonia saltpetre, simple granulated
superphosphate and potassium chloride.

The enzymatic activity of the arable (0-30 cm) soil layer was identified
according to standard methods (Khaziev F.Kh., 2005; Horodnii M.M., Lisoval A.P.,
Bykin A.V. et al., 2005).
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Results and discussion

Identification of soil enzymes, carried out by the authors, reinforces the fact
that the invertase activity shows noticeable changes under the influence of different
methods, depth and techniques of mechanical tillage of typical chernozem and the
application of fertilizers (Table 2).

The systematic shallow tillage for all the crops in the rotation (variant 4),
when the remains of roots, above-ground parts of plants and organic fertilizers are
localized in the upper part (0-10 cm) of the arable layer of typical chernozem, leads
to the increase in the invertase activity by 17-26%, compared with the moldboard
primary tillage. In the lower parts (10-20 and 20-30 cm) of the arable soil layer a
reverse correlation was recorded: the invertase index was, respectively, 8-16 % and
21-33% higher during the moldboard tillage, in comparison with the disk tillage in
the crop rotation.

Similar, but less pronounced, patterns in the invertase activity in different
parts (0-10, 10-20, 20-30 cm) of the arable layer of typical chernozem were found in
the sites where the system of beardless primary soil tillage had been applied in the
crop rotation.

On average, according to the experimental variants in the crop rotation, the
invertase activity of the arable soil layer under the chisel and disk tillage was,
respectively, 10.5% and 15.6% lower than that in the control. Under the differentiated
tillage, this index was 9.8% higher than that for the moldboard tillage.

It was established that the invertase activity of the arable soil layer increased
during the vegetation period of cultivated plants from April to August, which was
apparently associated with the increase in the root mass of agrophytocoenoses,
increase in the temperature and the number of microorganisms.

One of the most common oxidation-reduction enzymes of typical chernozem
Is catalase, which formation the soil experts associate with the structure of microbial
coenosis and the activity of root systems of agrophytocoenoses.

It has been established that the catalase ensures detoxification of cell-

destructive hydrogen peroxide. The latter is a product of the breathing process of soil
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biota and the oxidation of organic substances, which are a leading component of
newly formed specific humus compounds (humic acids, fulvic acids and humines)
(Khaziev F.Kh., 1976).

In our experiment, the catalase activity of the arable layer of typical
chernozem was, respectively, 7.2% and 9.5% higher in the beardless and disk tillage
in the rotation than that in the control. And in sites with the differentiated tillage, this
indicator was 8.6% lower than in the variants with the moldboard tillage.

The fertilization norm of 8 tons of manure + NsPssKs7 per 1 ha of the crop
rotation, compared with non-fertilized areas, has averagely increased the activity of
invertase and catalase in the experimental variants by 45.1 and 32.9%,
correspondingly.

The application of 12 t/ha of manure + NgsPs2K72 has led to the increase in
these indices by 19.5% and 22.3%, compared with the sites, fertilized with 8 t/ha of
manure + N7sPssKs7. However, the application of 16 t/ha of manure + N112P100Kgs has
raised the invertase and catalase activity of the arable layer only by 9.6% and 15.2%,
compared to the variants where 12 t/ha of manure + NgsPg2K72 was applied.

Therefore, the increase in the amount of fertilizers does not provide a direct
proportional increase in the activity of these enzymes.

It is known that urease can penetrate in the soil with above-ground and root
post-harvest remains of plants and organic fertilizers or is formed in the soil
environment as an intermediate product of decomposition of organic nitrogen-
containing substances. It belongs to a group of amidase enzymes and ensures the urea
hydrolysis. The urease activity is considered by scientists as a crucial factor of the
soil nitrogen cycle (Petrenko L.R., Andrienko V.A., Ridei N.M., 1998).

In our experiment, this index in the upper part (0-10 cm) of the arable layer
was 12.4-21.6% higher in a disk harrow tillage than when applying a plough. Under a
systematic soil loosening by chisel this index increased by 6.7 — 8.8 %, compared
with the control. In the middle (10-20 cm) and especially in the low (20-30 cm) parts

of the typical chernozem arable layer, the reverse correlation was recorded.
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Table 2

Enzyme activity of the arable soil layer under different systems of primary tillage and fertilization in the crop rotation

o Invertase, Catalase, Urease, Protease, mg Phosphatas| Dehydrogenas Polypheno Peroxidase| Coeffici-
.. | Fertilizatio mg of ml of Oz - e, mg of e, | oxidase
Type of soil N levels lUCoSe er dr mg of N- of amine P,O- Der Lenard’ ent of
tillage g f P i y NOs, per nitrogen per 2% P enar fs Mg of purpurogallin humus
(factor A) (factor B) per 1 9o son in 1 100 g of 100 g of soil 100 g units o per 100 g of soil accumulat
soil in 24 min. soil in 3 hrs in 20 hrs of soil optical in 30 min ion
hrs. ' ' in 48 hrs. density '

1 2 3 4 5 6 7 8 9 10 11
Moldboard 0 8.06 2.95 2.38 114 0.8 0.123 61 123 49.6
(control) 1 11.23 3.88 3.83 141 1.6 0.181 90 134 67.2

2 13.38 4.84 4.64 158 2.2 0.268 113 144 78.5

3 14.60 5.62 5.25 172 2.6 0.330 135 162 83.3

Beardless 0 6.85 3.15 2.19 105 0.6 0.122 62 131 47.3
(chisel) 1 9.99 4.30 3.59 129 1.3 0.183 92 143 64.3
2 12.09 5.17 4.42 142 1.9 0.267 111 150 74.0

3 13.39 5.89 5.04 154 2.2 0.328 137 175 78.3

Moldboard- 0 9.12 2.72 2.46 108 1 0.132 70 131 53.4
beardless 1 12.43 3.55 4.01 134 1.8 0.199 102 141 72.3
'differentiated 2 14.69 4.37 4.88 150 2.5 0.299 126 150 84.0
) 3 15.69 5.14 5.56 163 2.9 0.375 150 170 88.2
Disking 0 6.02 3.29 2.16 99 0.6 0.117 57 125 45.6
1 9.59 4.37 3.55 122 1.4 0.169 84 137 61.3

2 11.46 5.28 4.38 141 1.8 0.247 106 151 70.2

3 12.79 5.97 5.00 145 2.3 0.301 127 171 74.3

HIP 0.05 A 0.35 0.06 0.13 3.1 0.2 0.019 4 4 2.3
B 0.50 0.11 0.17 3.5 0.2 0.028 6 5 3.4

AB 0.57 0.16 0.21 4.2 0.3 0.034 8 6 4.8
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The urease activity of the arable soil layer in unfertilized sites, with the
application of 8 t of manure + NsPssKs7, 12 t of manure + NgsPg2K72, and 16 t of
manure + N112P100Ksgs per 1 ha of the arable land of the crop rotation, decreases in
the chisel tillage, compared with that in the control, by 8.1; 6.3; 4.8 and 4.0%,
correspondingly, and in the disk tillage - by 9.3; 7.3; 5.6 and 4.8%. Therefore,
judging from this biological index of soil fertility, the difference between
beardless, disk and moldboard tillage was reducing with the increasing level of the
applied fertilizers (approximately 2 times reduction when using the highest norm
of fertilizers). The urease activity was higher in the regular chisel than in the disk
tillage.

The highest urease activity of the arable soil layer as a whole for the crop
rotation was recorded in the moldboard-beardless tillage. In the unfertilized sites
and with the application of the higher amount of fertilizers than it had been
mentioned above, it was, respectively, 3.4; 4.7; 5.2 and 5.9% higher than that in the
control. It was also recorded the increase in the agrotechnical effectivity of
fertilizers in the differentiated tillage according to this index of the soil enzymatic
activity.

The hydrolysis intensity of organic protein-containing substances is
evaluated by the activity of proteolytic enzymes. Free amino acids, formed owing
to the decomposition of proteins as a result of the protease activity, are subjected to
ammoniation and nitrification, thereby causing the formation of mobile forms of
the soil nitrogen. In addition, a certain proportion of amino acids takes part in
humification of the soil organic matter by means of condensation with oxidized
forms of certain aromatic compounds.

The protease activity in the upper (0-10 cm) part of the arable layer of
typical chernozem was 12.3 -16.7% higher in the disk tillage, than in the
moldboard tillage in the crop rotation. In the chiselling, this index was 8.8-11.8%

higher than that in the control.



The protease activity in the lower (20-30 cm) part of the arable soil layer in
the chisel and disk tillage, was, respectively, 11.4% and 16.3% lower than in the
moldboard tillage.

It was established that the decrease in the tillage intensity of typical
chernozem in the crop rotation leads to the decline in the protease activity in the
arable soil layer. The highest index was recorded in the moldboard tillage, the
lowest - in the disk tillage, where it made up 86.5% compared with that in the
control. In the moldboard-beardless and chisel tillage in the crop rotation, this
index was, respectively, 5.2 and 9.6% lower than that in the control.

The introduction of 8 tons of manure + N7sPssKs7, 12 tons of manure +
NosPs2K72 and 16 tons of manure + N112P100Kss caused, respectively, 23.9; 39.5 and
49.7% increase in the protease activity of the arable soil layer, compared with the
unfertilized areas.

Among a wide range of hydrolytic enzymes, which activity determines the
amount and forms of available nutrition elements for agricultural crops, soil
phosphatases are of great importance. Their direct involvement in the
decomposition of plant and animal remains ensures the formation of the organic
substances, which have phosphorus in their structure. In particular, they are
carbohydrate esters, organic acids, lipids, specific humus compounds, phytin, etc,
which further hydrolysis produces the orthophosphoric acid available to cultivated
plants (Maltseva N.M., Davydova O.E., Kots S.Ya. et al., 2005).

The highest phosphatase activity of the arable soil layer, as a whole for the
crop rotation, was recorded in the differentiated tillage, where this index exceeded
the control by almost 15%. In the case of disk and chisel tillage, the phosphatase
activity was, correspondingly, 16.2% and 17.6% lower.

The influx of the main part of plant remains and organic fertilizers to the
upper (0-10 cm) part of the arable soil layer, as observed in the chisel and disk
tillage in the crop rotation, increases the phosphatase activity in it by 26.1 and

32.3%, respectively, if compared with the moldboard tillage.
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In order to study the direction and intensity of oxidation processes in plant
and animal remains within a general framework of the cultivated soil formation, it
is first of all necessary to investigate the activity of oxidation-reduction soil
enzymes, in particular, dehydrogenases, which catalyse dehydrogenation processes
(reactions of splitting hydrogen out of organic soil substances) and are intermediate
carriers of hydrogen. In the soil environment there is a fairly diverse spectrum of
dehydrogenation substrates, in particular, humic acids, carbohydrates, amino acids,
alcohols, aromatic acids, etc. (Dobrovolsky G.V., Nikitin E.D., 2006; Kuprevich
V.F., Sherbakova T.D., 1966).

A sufficiently high dehydrogenase activity in the soil is observed in respect
to carbohydrates and organic acids. Hydrogen, formed due to the dehydrogenation,
is usually transferred to atmospheric oxygen or organic compounds such as
xenons. The oxidation of organic acids and carbohydrates are observed under the
mineralization and humification processes of plant and animal remains in the soil
environment (Nadtochii P.P., Myslyva T.M., Volvach F.V., 2010).

The dehydrogenase activity of the soil directly depends on the available
content of the oxidation substrate, found in plant and animal remains. In this
respect, according to scientists, the dehydrogenase activity is a fairly reliable
indicator of the content of plant remains in different parts of the arable soil layer
(Dadenko E.V., 2005; Khaziev F.Kh., 1976). This has been also convincingly
proved by the results of our research.

When applying the permanent chisel and disk tillage in the crop rotation,
the dehydrogenase activity of the upper (0-10 cm) part of the arable soil layer was,
respectively, 16-22% and 24-29% higher, whereas that of the lower part (20-30
cm) was 18-26% and 25-34 % lower than in the control. It was associated with the
localization of organic remains during the plowing without turning over the tilled
layer of typical chernozem.

Generally, in the crop rotation, this index in the arable layer was similar in

the moldboard and beardless tillage.
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The highest dehydrogenase activity in the arable soil layer was observed in
the differentiated, the lowest - in the disk tillage, compared with that in the control.
It has been found out that increasing norms of fertilizers intensify the difference in
the activity indices of this enzyme between the mentioned tillage techniques and
the control. Thus, in the unfertilized sites, with the application of 8 t/ha of manure
+ N76PesKs7, 12 t/ha of manure + NgsPs2K72 and 16 t/ha of manure + N112P100Kss,
the difference between the differentiated and moldboard tillage was, respectively,
7.1; 9.8; 11.4 and 13.5%, and between the disk and moldboard tillage - 4.8; 6.5; 7.7
and 8.7%.

It should be noted that for the beardless and disk tillage in the rotation, the
differentiation of the arable layer of typical chernozem by dehydrogenase activity
has a relatively constant pattern. The highest activity of this enzyme is observed in
June, and the lowest is in April and October.

Humification of organic matter of the soil is inseparably linked with the
decomposition processes of plant remains. Polyphenol oxidases take an active part
in the processes of transformation of organic compounds of the aromatic series into
the components of the soil humus substances. They conduct catalytic oxidation of
phenols to quinones in the presence of atmospheric oxygen. Therefore, their
highest activity is observed in the upper layers of the tilled soil.

A great number of scientists assume that aerobic processes occur in the
upper layers of the soil, and anaerobic — in the lower layers (Shikula N.K.,
Nazarenko V.G., 1990). However, not all the researchers agree with the conclusion
that the aerobic and anaerobic conditions can be found within the arable layer
(Grechin I.P., 190).

The scientists associate the formation of primary molecules of humic acids
with quinones, which are a result of the condensation with amino acids and
peptides.

A majority of the experts make a simultaneous evaluation of the activity of
polyphenol oxidase and peroxidase. It is due to the fact that the peroxidase oxidises

organic soil compounds, in particular, phenols, amines and some heterocyclic
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substances at the expense of the oxygen, containing in hydrogen peroxide and
organic peroxides, which in turn, are a result of the life activity of soil biota and
actions of some oxides. The scientists have proved a great importance of the
peroxidase in the reactions, determining the intensity of mineralization processes
of humus substances of the soil. On the basis of this understanding, the researchers
propose to evaluate the intensity of soil humus accumulation by the ratio of the
activity of these two enzymes (polyphenol oxidase and peroxidase) calling it the
humus accumulation coefficient (Kuprevich V.F., Sherbakova T.D., 1966).

The polyphenol oxidase activity of the typical chernozem arable layer was
almost identical in the moldboard and chisel tillage in the crop rotation. On
average, in the experimental variants, this index in the moldboard-beardless tillage
was 12.3% higher, and in the disk tillage — 6.4% lower than that in the control.

The peroxidase activity in the disk, differentiated and the chisel tillage in
the crop rotation was, relatively, 3.7; 5.2 and 6.4% higher than that in the control.

A significant increase of the polyphenol oxidase activity in the upper soil
layer (0-10 cm) was recorded in the beardless and especially disk tillage. In the
middle (10-20 cm) and lower (20-30 cm) parts of the arable layer, this index was
higher in the sites with the differentiated tillage, where the importance of this
enzyme in humus-forming processes grows because of the reduced peroxidase
activity and increased humus accumulation coefficients.

In case if the lower parts of the arable layer have relatively anaerobic
conditions, the decay of vegetation remains will be accompanied by a retarded
oxidation of polyphenols under the effect of peroxidase. The latter uses the oxygen
of hydrogen and peroxide compounds, in contrast to the polyphenol oxidase, which
consumes the oxygen of the ground air.

Since, as it has been mentioned above, peroxidase is an agent of the
mineralization of the soil humus substances, and since the moldboard-beardless
tillage (compared with chisel and especially disk tillage) causes an increase in both

polyphenol oxidase and protease activity of the typical chernozem arable layer,
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then it is logical to expect that it is a differentiated tillage in the crop rotation
where the increase in the intensity of humus formation will be manifested.

In the unfertilised sites, when using 8 t/ha of manure + N7sPssKs7, 12 t/ha
of manure + NogsPs:K72, and 16 t/ha of manure + Ni12P100Kss, the humus
accumulation coefficient decreased in the beardless tillage, compared with the
moldboard, by 4.1; 4.5; 5.1 and 6.0%, respectively; in the disk tillage — 8.2; 9.0;
10.3; and 10.8 %. In the moldboard-beardless tillage this index increased by 8.2;
7.5; 7.7 and 6.0 %, respectively, compared with that in the control.

When applying the above-mentioned norms of fertilizers, the polyphenol
oxidase activity increased by 48.0; 83.7 and 121.6 %, respectively, the peroxidase
activity — by 8.9; 16.8 and 33.2 %, and the humus accumulation coefficient
increased by 36.1; 57.7 and 66.5%, respectively, in comparison with the
unfertilized variants.

A significant increase in the density of decinormal alkaline extraction from
typical chernozem, which we have recorded in the moldboard-beardless system of
primary tillage in the rotation, indicates the faster rate of new formation of mobile
humic acids. In our view, it is connected with more optimal distribution of
introduced fertilizes in the arable layer and available remains of vegetation mixed
with the soil that ensure intensive activity of microbiota in relation to humus
development in the soil environment.

The productivity of crop rotation was almost the same in the moldboard
and differentiated soil tillage. A noticeable decrease in this productivity was
recorded in the beardless and disk tillage, compared with the moldboard one. Thus,
the harvest of dry substance (grain, seeds, straw of wheat and barley), forage units
and yield of digestible protein per 1 ha of the arable land on average for the
experiment variants were, respectively, as follows: in the moldboard tillage — 4.73;
4.83 and 0.40 t; in the beardless tillage — 4.21; 4.27 and 0.35 t; in the moldboard-
beardless— 4.72; 4.84 and 0.40 t; in the disk tillage — 4.34; 4.46 1 0.36 t with HIP g5
equalling 0.28; 0.33; and 0.02 t/ha, correspondingly. Therefore, the above-

mentioned indices of the crop rotation productivity were lower in the disk tillage
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by 8.2; 7.7 and 10.0%, correspondingly; in the beardless tillage — by 11.0; 11.6 and
12.5% compared to those in the control.

The highest indices of profitability and energetic efficiency coefficient in
all the variants of primary tillage in the rotation were obtained by using 12 t/ha of

manure + NosPg2K72 per 1 ha of the arable land.

CONCLUSIONS

Localization of plant remains and organic fertilizers in the upper soil layer
in the beardless and disk tillage leads to the increasing activity of enzymes. The
highest coefficient of humus accumulation was recorded in the moldboard-
beardless, the lowest — in the disk tillage. Fertilizers raise the soil enzymatic
activity. A differentiated system of primary tillage in the crop rotation is
recommended, which includes plowing to a depth of 25-27 cm for the sunflower,
beardless tillage for the maize and soybeans (25-27 and 16-18 cm, respectively)
and shallow (10-12 cm) tillage by a disk harrow for the rest of crops in the rotation.
It is proposed to use 12 tons of manure + NgsPg2K72 per one hectare of the arable

land.
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