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AHOTALIIA

Mauepa O. O. Bniamp ejJeMeHTIB TeXHOJIOTII BHPOLIYBAHHS Ha
NPOAYKTHUBHICTH i IKiCTh HACIHHSA pinmaKy 03uMoro B ymoax IlpaBodepexnoro
Jlicocteny Ykpainu. — KpajijikaniiiHa npans Ha npaBax pyKoIucy.

Hucepraiis Ha 3100yTTA HAyKOBOTO CTYIICHS KaHJuaaTa
CLIbCBKOTOCTIONAPChKUX Hayk 3a cremianbHicTIO 06.01.09 "Pocmuuuumnrso". —
[TominbChKuil ep)KaBHUN arpapHO-TEXHIYHUN yHIBepcuTeT MiHICTEpCTBa OCBITH 1
Hayku Ykpainu, Kam’saenp-Iloaunscekuii, 2020.

3pocTaHHs MPOAYKTUBHOCTI Ta TMOJIMIICHHS SKOCTI HACiHHSA TiOpHUIiB
O3UMOTI0 PIMAKy CTPUMYETbCS HEAOCTATHIM BUBUYEHHSAM OCOOJIMBOCTEM TEXHOJOTI
BUPOIIYBaHHS, 30KpeMa HOPM JOOpHB, CTPOKIB CIBOM, OCOOJMBOCTEW T1OpHUIIB.
ToMmy BHUBYEHHS €JIEMEHTIB TE€XHOJIOT1i BUPOILIYBaHHS € aKTyaJIbHUM 3aBIaHHIM
HAyKOBHUX JIOCHIJDKEHb. MeETO JOCHiPKeHb OyJI0 BHUBYEHHS OCOOJIMBOCTEH
dbopMyBaHHS BpOXKar0 PpIlaKy O3MMOIO0 Ta SKOCTI HAaCiHHS B yMOBax
[TpaBobGepexnoro Jlicocrenmy YkpaiHu 3aieXHO BiJl O10JOTIYHOTO MOTEHINATY
JOCIIIKYBaHUX TIOpUIIB, pi3HUX (POHIB yIOOpEeHHs Ta CTPOKiB ciBOM. [ToboBI Ta
7a00paTopHl JOCHIDKCHHS TPOBOJMIM Ha 0a3l BIHHHMIIBKOrO HaIllOHAJIBLHOIO
arpapHoOro  yHIBEPCUTETY B YMOBax HAyKOBO-AOCJIIHOTO TOCIOAApCTBa
"ArpoHoMiyHe", iK€ po3TalloBaHe B YMOBax npaBoOepexHoro Jlicocteny Ykpainu
y BinHunbkomy paiiosi B ¢. ArpoHomiune BripoaoBxk 2012-2015 pp. BiAnoBiAHO 10
3araIbHONPUMHATAX ~ METOAMK  TOJBOBUX  JOCHIDKEHb Ta  METOIWYHHX
peKOMeHaIl .

Y Berynmi BHUCBITJIEHO aKTyallbHICTh TE€MH, 3B’SI30K POOOTH 3 HAyKOBHUMU
nporpaMamu, IjiaHamu, TeMaMu, MeTa 1 3aBIaHHs JOCIIKEHb, sika Oyia T0CATHYTa
3aB/SIKA OOIPYHTYBAaHHIO €()EKTMBHOCTI BUBYEHHS TOCIOAAPCHKO-IIIHHUX O3HAK,
3aCTOCYBAaHHS KOMIUIEKCY €JEMEHTIB TEXHOJIOT1i BHUPOIIYBaHHS Ta aJalTHUBHHUX
BJIACTUBOCTEH TIOpHUIIB pilaky O3MMOIro B yMOBax IpaBoOepexHoro Jlicocremy
VYkpainu, 1o 3a0e3neuye BUCOKY HOTrO BpOXKaiHICTh Ta SIKICTh 3€pHA, 30KpeMa 3a

BMICTOM OJTii.
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JIJisi MOCATHEHHS TMOCTaBJIEHOT METH TMepeadadanoch BUPIMIMTH HACTYITHI
3aBJIaHHS: BCTAHOBUTHU OCOOJIMBOCTI POCTY Ta PO3BUTKY POCIHH PIMaKy O3UMOIO
3QJIEKHO BiJl CTPOKIB CiBOM Ta HOPMH JOOPHUB; BUBUMTH BIUIWMB JIOCIIIKYBaHHUX
YUHHUKIB Ha (OPMYBAHHS IUIONII JHMCTKIB, (POTOCHHTETUYHOTO TMOTEHIIATY
riOpuaiB, TMHAMIKY HAKOIHWYEHHsI CyXOi MacH POCIHH Ta YHUCTY MPOAYKTHUBHICTH
dboTOCHMHTE3y; BUBYUTH BIUIMB CTPOKIB CIBOM Ta HOpM J00puB Ha (HOpMyBaHHS
CJIEMCHTIB CTPYKTYPH BpPOXAI POCIMH pINaKy O3WMOTO; BHSIBUTH BIUIUB
CTPYKTYpPHHMX €JEMEHTIB MPOIYKTUBHOCTI Ha (POpMyBaHHS BPOXKAMHOCTI pimaky
O3UMOTO 3aJIEHO BiJ CTPOKIB CIBOM Ta HOpPM JO0OOpUB; AAaTH OLIHKY SIKICHUM
MOKa3HUKaM HACIHHS TiOpUIIB O3MMOTrO pIiNaKy; BHU3HAYUTH EKOHOMIYHY Ta
CHEPreTUYHY €(PEKTHUBHICTH JIOCIHKYBAaHUX €JIEMEHTIB TEXHOJIOTI.

HaykoBa HOBHM3HA oOJep:KaHUX pe3yJbTaTiB. Bnepuwe B yMOBax
npaBobepexHoro Jlicocremy YkpaiHu BCTaHOBIIEHI 0COOJIMBOCTI POCTY Ta PO3BUTKY
riobpuais pinaky o3umoro Ex3ortik, Excens, Ekcaron Ta 1iX HaciHHEBa
IPOAYKTUBHICTh 3@ pI3HUX CTPOKIB CIBOM Ta HOPM MIHEpaIbHUX JOOPUB;
BCTAHOBJICHO BIUIUB JOCIIIXYBaHUX (DakTopiB Ha (POTOCHUHTETUYHUN MOTEHIIIAJ,
BU3HAYEHO BIUIMB HAa YPOXKAaWHICTb HACiHHS  CTPYKTYPHUX  €JIEMEHTIB
MPOJYKTUBHOCTI, BHU3HAYEHO CKOHOMIYHY Ta €HEPreTuyHy eQeKTUBHICTh
BUPOIIYBaHHSI O3UMOTO PIMaKy.

Yoockonaneno oxkpemi e1eMEHTH TEXHOJOT1i BUPOIIYBaHHS TOPHIIB PIMAKY,
10 HAJAJI0 MOXJIMBOCTI 301IBIIMTH BPOXKAWHICTH Ta MOKPALTUTH SKICTh HACIHHS
JOCIIIKYBaHUX TOpHIIB B yMOBax mpaBobdepexHoro Jlicocreny Ykpainu.

Habynu nooanvuwioeo pozeéumky: HayKOB1 TOJOXKEHHS IIOAO IiABUIICHHS
MIPOYKTUBHOCTI O3UMOT0 PiNaKy, OCHOBOIO SIKMX € OIIIHKAa HOBHUX T1OPHIIB PI3HUX
TPyl CTHUTJIOCTI Ta KOMIUJIEKCHE 3aCTOCYBAaHHS €JIEMEHTIB TEXHOJOTIl, a came:
JIOTPUMAaHHSI CTPOKIB CiBOM Ta 3aCTOCYBAaHHS MIHEPAJIbHUX JOOPUB.

IlpakTuyHe 3HA4YEHHS1 OJEpP:KAHUX pe3yabTaTiB. 3a pe3yIbTaTamu
JOCHIDKEHHST  pO3pOOJICHO Ta PEKOMEHIOBAaHO BHUPOOHHUIITBY TEXHOJIOTIIO
BUPOIIYBaHHS PIMaKy O3UMOro, 1o 3abe3meunTh (POpMYBaHHS NPOAYKTHBHOCTI

KyJbTypH Ha piBHI 3,8-4,10 T/ra 3 BUCOKMMU MMOKa3HUKAMHU SIKOCT1 HACIHHSI.
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Anpo0anis pe3yabTatiB aucepraunii. OCHOBHI pe3yJbTaTH Ta MOJIOKEHHS
JTUCEPTAIiitHOT POOOTH JOMOBIMAIKNCH 1 OOTOBOPIOBAIMCH HA 3aCilaHHAX BUYCHOI
pamyu GakyJIbTeTy arpoHoMii Ta JIICIBHUITBA BiHHHUIIBKOTO HAaIllOHAJIBLHOIO
arpapHOTo yHIBEpCHUTETY, Kaenpu 3emiepoOCcTBa, IpyHTO3HABCTBA Ta arpoximii, Ta
arpoOOBaHO y BUCTYIAaX Ta JOMOBIIAX Ha HAYKOBUX KOH(EPEHITIsX.

Iyoaikanii. OCHOBHI MOJIOKEHHS AUCEPTALIMHOI poOOTH BUKIIAIEHO ¥ 16
HAyKOBUX TIPAIISX.

CTpykrypa Ta o00car aucepraumiiinoi poodoru. Jlucepramiiina poOoTa
CKJIaJIa€ThCsl 13 aHOTAallli, BCTymy, S5 pO3AUTIB, BUCHOBKIB Ta pPEKOMEHAAIIN
BUpOoOHHUTBY. Mictutre 34 Ttabmuui, 13 pucynkiB, 10 ngomartkis. Ilepenik
BUKOPUCTAHO! JiTepaTypu Haimiuye 192 wHaliMeHyBaHHsS, y ToMy 4Hcm 16
JATUHUILICIO. 3araibHuil o0cAT ArcepTarii cTaHOBUTH 199 cTOpiHOK KOMIT IOTEPHOTO
TEKCTY, JIe OCHOBHUM 3MICT BUKJIaJIeHO Ha 166 cTopiHKax.

Y po3gini 1 "BrumB TeXHOJNOTIYHMX NPUMOMIB BHUPOIILYBaHHS Ha
BpOXKAWHICTh Ta AKICTh HACIHHS PINaKy O3UMOro" MPOBEICHO JETAIILHUN OTJISA
JITEpaTypHUX JKEPE, MpoaHaIi30BaHO OCTaHH1 TOCHIIKEHHS 1110I0 0COOIMBOCTEN
POCTY Ta PO3BUTKY POCIHH O3UMOTO PINAaKy 3aJIEKHO Bl CTPOKIB CIBOM Ta HOpM
n00puB, 0COOIUBY yBary 30Cepe/KEHO Ha MPABMWIIHLHOCTI MiA00PY TiOpHUIy POCIUH
03UMOTO pPiNaKy, sik OAHOTO 13 (hakTOpiB IHTEHCU(IKAIIIT TEXHOJOT1i BUPOIIyBaHHS.
B kiH11 po3aily nojaHo copMynbOBaH1 BUCHOBKH.

VY posaiai 2 "YMoBH, METOIMKA Ta arpoTeXHiKa MPOBEACHHS JOCIIIKCHB"
MIO/TAHO XaPaKTEPUCTUKY IPYHTOBO-KIIMAaTUYHUX YMOB 30HU JOCIIIKEHbB, ICTAITBHO
MpoaHaIi30BaHO T1IPOTEPMIYHI YMOBH B POKH MIPOBEIEHHS JOCII)KEHb, HABEJICHO
CXeMy JOCIily, MaTepiajid, METOAW TMPOBEJAEHHS IOCHIKEHbh Ta TEXHOJIOTIIO
BHUPOIIYBAaHHS KYJbTYPH.

VY po3aiii 3 "OcoGauBOCTI pOCTy 1 PO3BUTKY PiNaKy 03UMOTO 3aJICKHO BiJ
TEXHOJIOTIYHUX 3aXOJIB BUPOIIYBAaHHA" BCTAaHOBJICHO, IO 32 POKU MPOBEICHHS
JIOCTIKEHb TI0JIbOBA CXO0ICTh HACIHHS 3MIHIOBAJIACh 3aJIEXKHO BiJ] CTPOKY CIBOM Ta
M1//1aBajiach BILUTUBY O10J0TTYHUX OCOOJMBOCTEH TiOpHiB, TOOTO Ipyna CTUIIOCTI

riopuay 0OyMOBIIOBaJIa CTPOKH TMOSIBU CXO/[IIB; TaK, POCIUHU CEPEIHBOCTUIIIONO
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riopuay Ex30Tik 3a0e3mneuyBanu HalBUII BIICOTKH IOJIBLOBOI CXOKOCTI 3a MEPIIOro
CTpoKy ciBOHM 10 cepmHs, pocauHu cepeaHbomi3HiX riopuaiB Excens Ta Excaron —
3a 1pyroro 21 cepmHs Ta TPEThOro 5 BepecHs, BIAMOBIAHO. [Ipu 1iboMy HalBUIIMIA
BiJICOTOK MOJIbOBOT cx0xk0cTi — 90,8% Oyro oTpumaHo 3a cTpoKy mociBy 10 cepras
riopunoM Exk30Tik 3a BHeCeHHS N2soP120K240, Ta pI3HHUIA MK MaKCUMaTbHUMU
3HAYCHHSMHM ToKa3HuKa TiopuiB Excenp Ta Excaron, 3a 11p0ro x Bapianty Oyia
He3HauHOlo Ta craHoBuia (,7%. Takoxk Oyno BigMiueHO, IO 3ammi3HEHHS 31
CTpOKaMH CIBOM 'y pOCIMH cepeaHbocturioro riopuay Ek30Tik  Ta
CEepeAHBOMNI3HLOTO Ti10puay EKcelb COpUYMHIOBAIO CKOPOUYEHHS BETETAIIiHOTO
nepioay, Mpy IbOMY 3a CTPOKY CiBOM 5 BepecHs y riopuay Excaron Bin0yBaaoch
HE3HauHe TMOJOBXKeHHs Bereramii. Cucrema yaoOpeHHS TeX BIUIMBaJIa Ha
TPUBAJICTh BEreTAlIMHOTO NEpioy, TOOTO 31 30LIBLIIEHHSM HOPMH YAOOpPEHHS
BiI0yBaJioch HOro mojaoBXKeHHs. Haiikpaimii ymMOBH i CHHTE3y OpPraHiuHOl
pPEYOBHUHH, siKa 1 POpPMYy€E TPOTYKTUBHICTH POCIUH CTBOPIOBAIUCH M1 €0 HOPMHU
100puB N24oP120K240 Ta CTpOKY C1BOUM, MPUTAMaHHOTO JJIs TPYIIU CTUTJIOCTI T1OPHUTY.
ABTOp BiIMITHIIA, IO BEJIMYKMHA Ta TEMITH HAKOIMYCHHS CyX0i OloMacH 3ajeKain
Bl CTPOKY CIBOM, CHUCTEMH YAOOpPEHHS Ta MOTOJHUX YMOB 1 OIOJOTTYHHUX
ocoOmmBoctel  riOpuay. HalBummii MOKa3HUK  YHCTOI  MPOJAYKTHBHOCTI
porocunresy 15,41 r/m? 3a 100y Gyno orpumano ribpumom Ekcens 3a mepmoro
CTPOKY CiBOU 1pu BHeCEHH1 N2aoP120K240.

AHani3 ¢opMyBaHHS CTPYKTYPHHUX €JIEMEHTIB BPOKAMHOCTI PIMaKy 03MMOTO
MOKa3aB, I10 HAWOUIbIII 3HAYEHHS CTPYKTYPHHUX €JEMEHTIB BpOXKar Oyiu
chopmoBani riopuaom Excens 3a 1pyroro ctpoky ciBou 21 ceprusi.

VY po3aiii 4 "BronuB eiaeMeHTIB TEXHOJIOTii BUPOIIYBAaHHSA Ha MOKA3HUKHU
BpPOKAWHOCTI Ta SKOCT1 HACIHHSI piMaKy 03UMOro" BKa3aHo, 1110 HaWOIbII iICTOTHUN
BIUTUB Ha (pOpMyBaHHS MPOAYKTUBHOCTI 03UMOTO PIMaKy Majii CTPOKU CiBOH, MPU
IIbOMY TIPOCTEKYBaJIACh COPTOBA PEAKIIisl Ha I1el MOKa3HUK. Tak, B cepeHhOMY 3a
POKH  JIOCHIKeHb,  MaKCHUMalbHOI  BpPOKaWHOCTI  BHAjIoCi  JOCATTH
cepeaHbOCTUTIINM Ti0puaoM EK30TIK 3a mepioro CTpoky ciBOM IpHU BHECEHHI

MaKCUMaJIbHOTO yaoOpeHHsS NzaoPi120K24s0 — 4,10 T1/ra. HaiimeHmuii piBeHb
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BPOXKAHOCTI, B CEPEIHROMY 3a POKH JIOCIIPKEHb, OYJI0 OTPUMAHO CEPETHBOII3ZHIM
riobpugom Excaron 3a mepmoro CTpoKy ciBOM y KOHTPOJBHOMY BapiaHTi 0e3
BHeceHHs 100puB — 0,77 1/ra. KUIbKICTh BHECEHUX JOOPHUB TEX 3HAYHO BILJIMBAJIa
Ha ypPOXKaWHICTh POCIHUH, IO MIATBEP/KYETHCS 1 pe3ylbTaTaMu TUCHEPCIHHOTO
anamizy. Tak, Ha popMyBaHHS BpokailHOCTI T10puay EK30TiK BIUIMB yIOOpeHHS
ckiaB 84%, riopuny Excens — 90% Tta Excaron — 85%.

BcranoBneno, mo 30UTbIIEHHS HOPMH J0OpHBa BIUIMBAJIO Ha 3MiHY
dbopMyBaHHS SIKICHUX TOKA3HHMKIB HACiHHSA. Tak, 3HaY€HHS KHUCJIOTHOIO YHMCla
3MEHIIYBaJIOCh 13 30UIBIIEHHSAM HOPMH, HallKpalll 3HAaY€HHS KHCIOTHOTO YHCIIa
Oymu y riopuna Excaron 3a nmepmoro ctpoky ciBou — 1,38-1,10 mr KOH/r. Ctpox
ciBOM Ta BapiaHT yAOOpPEHHS BIUIMBAIM Ha 3MIHY 3HAa4€HHS BMICTY €pPYKOBOI
KHCJIOTH B HACIHHI O3MMOIO pINaKy, OpU I[bOMY 30UIbLIEHHS HOPMHU J00pHBa
MPU3BOAWIO JI0 30UIbIICHHS 1i BMICTY B HaciHHI. HakomwdeHHs Ta BMICT
TJIFOKO3UHOJATIB HE 3aJieXalu BiJl CTPOKY CIBOHM, MpHU IIbOMY YIOOpPEHHS Majo
3HAYHWW BIUTMB HA JaHWA TIOKA3HWK — BMICT TUIFOKO3MHOJATIB 3pOCTaB i3
30UTBIIEHHSIM KUIBKOCTI J0OpuB. BMicT Olnky Ta ouii MijlaBajiuCh BIUTUBY
JOCHIKYyBaHUX (DAKTOpPIB — MaKCUMalbHE 3HAYCHHS BMICTYy Ol71Ka B TiOpUIiB
Ex3otik Ta Excens criocTepiraaoch 3a Apyroro CTpoky ciBou 21 ceprmHs Ta 3pocTasio
13 30imbIIeHHsIM HOpMU noOpuBa Bix 19,07 mo 22,57% Ta Big 19,57 no 22,65%.
Pocnunau o3umoro pinaky riopuay Excaron HaiO1b11 3Ha4eHHS O11Ka (hopMyBasiu
3a TPEThOro CTPOKYy ciBOM 5 BepecHs — Big 19,33 no 22,35%. MakcumanbHe
3HAYEHHA BMICTY 01 (3arajJbHui BUX111) B yCiX T1OpuIiB Oyi0 0Jep>KaHO Y BapiaHTi
13 BHeCEHHSIM N24oP120K240: y r16puny Ex30Tik — 1,85 T/ra 3a mepioro cTpoky ciBowu,
y riopuay Excens — 1,76 T/ra 3a TpeThoro cTpoky ciBOM Ta y Tibpuay Excaron —
1,71 1/ra 3a 1pyroro cTpoky ciBOU.

VY po3nini 5 "ExoHoMmiuHa Ta eHepreTMyHa OIlIHKA E€JIEMEHTIB TEXHOJIOTii
BUPOIIYBAHHSI PIMAaKy O3UMOT0" BIAMIYEHO, 1[0 €KOHOMIYHO BUTIIHUM Yy T1OpHUIY
Ex30TiK BHUSBUBCS BaplaHT 13 MaKCUMaJbHUM YIOOpEHHS, TOOTO 3a BHECEHHS
N24oP120K240 mpu BuciBanHi KynbTypu 10 cepmusa. Tak, mMakcuMmalibHa BapTICTh

npoaykili cranoBwia 22550,0 rpH., BupoOHuMui 3atpatu — 11744,8 rpH./ra,
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cobiBapTicTh 1 T HaciHHA — 2864,6 TpH., yncThii mpuOyTok 3 1 ra — 10805,2 rpH. Ta
piBeHb penTabenpHOCTI — 92%. V ribpuay Excenp HalikpamuMm 3a BapTICTIO
MPOAYKINi BUSBUBCS BapiaHT 13 BHECEHHSIM N240P120K240 — 20900 rpH. 3a apyroro
CTpOKy ciBOu 21 ceprnusi. HaiiGinbie 3HaueHHA oKa3HuKa peHTadenbHocTi 88% Ta
gucToro npuoOyTky 9395,1 rpH. Oy10 OTpUMaHO 3a IILOTO K CTPOKY CiBOM, ajie pH
BHeceHHI N1goPgoKigo. Y Ti0puay Excaron Halikpanium TeX BHUSBUBCS BaplaHT 13
BHECEHHSIM N24oP120K240 32 pyroro crpoky ciBou 21 cepmas. HaliBuine 3HaueHHS
KoedillieHTa eHepPreTUYHOI epeKTUBHOCTI 2,34 aBTOpOM OYJI0 OTpUMAHO Y T10pUIY
Excaros 3a nepuoro CTpoKy ciBOM y KOHTPOJIbHOMY BapiaHTi 0€3 BHECEHHS JOOPUB.
HailiMeHie 3HaueHHs 1anoro koedimienta 1,48 Oyno orpumano y riopuay Ex3oTik
TEX 3a MEePIIOro CTPOKY CiBOM, ajie y BapiaHTi 13 MAKCUMAJIbHUM YAOOPEHHSIM.

BucnoBku. Y amcepTaiii BUKJIQJEHO TEOPETUYHE y3arajJbHEHHS Ta HOBE
BUPIIIEHHSI HAYKOBOi MPOOJEMHU — MIJABUIICHHS BPOXKAWHOCTI Ta BMICTY OJii B
HaclHHI O3UMOI0 pilaKy, sSKe IOoJIIrae B YAOCKOHAJEHHI €JEMEHTIB TEXHOJIOTil
BUPOIIYBaHHS Ta BUKOPHCTAHHI TIOpUIIB PI3HUX TIpyn CTUrIIOCTi. OTpuMaHi
pe3yabTaTH Ta PO3PO0JICHI peKOMEHIAIlll € KOMIIJIEKCOM MIIXO0/IiB O OTPUMAaHHS
MaKCUMAaJIbHOT'O BMICTY OJIi1 B HACIHHI Ta MOKJIMBOCTI 301IbILIEHHS TIPOAYKTUBHOCTI
riOpuIiB 03UMOTI0 piMaKy.

Knwuosi cnosea: o3umuii pinak, (GOTOCHHTE3, CTPOKH CIBOHM, cHCTeMa

yA0OpEHHsI, BPO’KaMHICTh, IKICTh HACIHHS, TJIFOKO3UHOJIATH, €pYKOBa KUCIIOTA.

Cnucok myosaikanii
1. HaykoBgi npaui, B skux onmy0/iikoBaHi 0CHOBHI pe3yJibTaTH
aAMcepTAanii:

1.1. B iHO3eMHHX HAYKOBHMX IEpPiOAMYHMX BUAAHHAX Ta HAYKOBHUX (paxoBux

BU/IAHHAX YKPaiHH, BiTHECEHUX 10 Mi’KHAPOJHUX HAYKOMETPUYHHX 0a3:
1. Ma3yp B. A., Manepa O. O. AHai3 CTpyKTypHHUX €JIEMEHTIB YPOKaHOCTI
POCJIMH 03UMOT0 PilaKy 3aJIeXHO BiJl BIUIUBY YAOOPEHHS Ta CTPOKY MOCIBY. 30ipHUK
Haykosux npayb BHAY: Cinbcoke 2ocnodoapcmeo ma nicienuymeo. 2018. Bum. 9. C.

41-50 (0,58 npyk. apk., ocobucmuii 6Hecox asmopa: BUBYEHO e(EKTHUBHICTH
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OKpEMHUX €JIEeMEHTIB TEXHOJIOTi BHUpPOIIyBaHHS g (GOpPMYyBaHHS BHCOKOT
MIPOYKTUBHOCTI T10puaiB o3umoro pinaky; 70% ab6o 0,41 mpyk. apk.).

2. Manepa O. O. ®opMyBaHHS CTPYKTYPH BPOKaI0 03UMOT0 PIMAKy 3aJI€KHO
BiJl cucTeMH ymOOpeHHsI i cTpoky mociBy. Open-access Peer-reviewed Journal
Science Review, Poland, Warsaw. 2018. Vol. 3. (10). C. 3-6 (0,3 apyk. apk.).

3. Manepa O. O. BruiuB eneMeHTIB TEXHOJIOT1i BUPOIIYBaHHS Ha PO3BUTOK
POCIIHH, BpOXKaHICTh Ta SIKICTh HACIHHA 03UMOT 0 pinaky. Danish Scientific Journal.
2020. Issue 36 (Vol. 2). C. 7-15 (0,8 apyk. apk.).

4. Manepa O. O. Ilepe3anMoBKa pacTeHU 03UMOTI0 parica B 3aBUCUMOCTH OT
pPa3HBIX CPOKOB IOCEBA U YPOBHEW OCHOBHOTO yaoOpeHus. Norwegian Journal of
development of the International Science. 2020. Issue 41 (Vol. 1). C. 11-15 (0,4
JIPYK. apK.).

1.2. Y HaykoBHuX (pax0OBHX BUJIAHHAX Y KPaiHH:

5. Mamnepa O. O. biomeTpuuHi napameTpu MEPE3UMIBIL POCIUH O3UMOTO
pinaky 3a pI3HMX CTPOKIB MOCIBY Ta PIBHIB OCHOBHOI'O YyIOOpEHHS. 30ipHuK
Haykosux npayb BHAY: Cinbcoke 2cocnodapcmeo ma nicisnuymeo. 2016. Bum. 3. C.
15-23 (0,53 apyxk. apk.).

6. Manepa O. O. Ominka nepe3umiBii pOCIMH 03UMOTO PiMaKy 3aj1eKHO BiJl
CTPOKY IOCIBY Ta CUCTEMU YAOOpeHHS. 30ipHux Haykosux npayb BHAY: Cinvcobke
2ocnodapcmeso ma nicienuymeo. 2016. Bum. 4. C. 34-42 (0,33 apyk. apk.).

/. Mamepa O. O. OopMmyBaHHS IUIONII JIUCTOBOI TOBEPXHI Ta
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ABSTRACT

Matsera O. O. The effect of growing technology elements on winter
rapeseed yield and quality under conditions of Right-Bank Forest-Steppe of
Ukraine. — Qualification work on the rights of the manuscript.

Thesis for the degree of Candidate of Agricultural Sciences in specialty
06.01.09 — Plant Cultivation. — State agrarian and engineering university in Podilia
of Ministry of education and science of Ukraine, Kamenetz-Podolsk, 2020.

The growth of productivity and improvement of seed quality of winter rape
hybrids is constrained by insufficient study of the peculiarities of cultivation
technology, in particular the norms of fertilizers, sowing dates, features of hybrids.
Therefore, the study of elements of cultivation technology is an urgent task of
scientific research. The aim of the research was to study the peculiarities of winter
rape harvest formation and seed quality in the conditions of the Right-Bank Forest-
Steppe of Ukraine depending on the biological potential of the studied hybrids,
different fertilizer backgrounds and sowing dates. Field and laboratory studies were
conducted on the basis of Vinnytsia National Agrarian University in the conditions
of research farm "Agronomichne", which is located in the conditions of the right-

bank Forest-Steppe of Ukraine in Vinnytsia district in the village of Agronomichne
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during 2012-2015 in accordance with generally accepted methods of field research
and guidelines.

The Introduction highlights the relevance of the topic, the relationship with
scientific programs, plans, topics, purpose and objectives of research, which was
achieved by substantiating the effectiveness of the study of economically valuable
traits, application of a set of elements of cultivation technology and adaptive
properties of winter rapeseed hybrids Ukraine, which ensures its high yield and grain
quality, in particular in terms of oil content.

To achieve this goal it was planned to solve the following tasks: to establish
the features of growth and development of winter rape plants depending on the
timing of sowing and fertilizer rates; to study the influence of the studied factors on
the formation of leaf area, photosynthetic potential of hybrids, the dynamics of dry
mass accumulation of plants and net productivity of photosynthesis; to study the
influence of sowing dates and fertilizer rates on the formation of elements of the
crop structure of winter rapeseed plants; identify the influence of structural elements
of productivity on the formation of winter rape yields depending on sowing dates
and fertilizer rates; to evaluate the quality of seeds of winter rape hybrids; to
determine the economic and energy efficiency of the studied elements of technology.

Scientific novelty of the obtained results. For the first time in the conditions
of the right-bank Forest-Steppe of Ukraine the peculiarities of growth and
development of winter rape hybrids Exotic, Excel, Exagon and their seed
productivity at different sowing dates and norms of mineral fertilizers have been
established; the influence of the studied factors on the photosynthetic potential is
established, the influence on the seed yield of structural elements of productivity is
determined, the economic and energy efficiency of growing winter rape is
determined.

Some elements of the technology of growing rapeseed hybrids have been
improved, which has provided opportunities to increase the yield and improve the
seed quality of the studied hybrids in the conditions of the right-bank Forest-Steppe

of Ukraine.
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Further developments: scientific provisions to increase the productivity of
winter oilseed rape, based on the evaluation of new hybrids of different maturity
groups and the integrated application of elements of technology, namely:
compliance with sowing dates and the use of mineral fertilizers.

The practical significance of the obtained results. According to the results
of the study, the technology of growing winter rape was developed and
recommended for production, which will ensure the formation of crop productivity
at the level of 3.8-4.10 t / ha with high seed quality.

Approbation of dissertation results. The main results and provisions of the
dissertation were reported and discussed at meetings of the Academic Council of the
Faculty of Agronomy and Forestry of Vinnytsia National Agrarian University,
Department of Agriculture, Soil Science and Agrochemistry, and tested in speeches
and reports at scientific conferences.

Publications. The main provisions of the dissertation are presented in 16
scientific papers.

Structure and volume of dissertation work. The dissertation consists of an
annotation, introduction, 5 sections, conclusions and recommendations for
production. Contains 34 tables, 13 figures, 10 appendices. The list of used literature
includes 192 items, including 16 in Latin. The total volume of the dissertation is 199
pages of computer text, where the main content is presented on 166 pages.

Chapter 1 "The impact of cultivation techniques on the yield and quality of
winter rape seeds" conducted a detailed review of literature sources, analyzed recent
studies on the growth and development of winter rapeseed plants depending on
sowing dates and fertilizer rates, special attention is paid to the correct selection of
winter plant hybrids. rapeseed as one of the factors of intensification of cultivation
technology. At the end of the section the formulated conclusions are given.

Chapter 2 "Conditions, methods and agrotechnics of research™ presents the
characteristics of soil and climatic conditions of the research area, analyzes in detail
the hydrothermal conditions in the years of research, provides a scheme of the

experiment, materials, research methods and technology of growing crops.
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In chapter 3 "Peculiarities of growth and development of winter rape
depending on technological measures of cultivation™ it is established that during the
years of research field germination of seeds changed depending on sowing time and
was influenced by biological features of hybrids, i.e. group of maturity of hybrid
determined terms of emergence; Thus, the plants of the early-maturing hybrid Exotic
provided the highest percentages of field germination for the first sowing period on
August 10, the plants of the mid-late hybrids Excel and Exagon for the second on
August 21 and the third on September 5, respectively. The highest percentage of
field germination - 90.8% was obtained during the sowing period on August 10
hybrid Exotic for the introduction of NasoP120K240, and the difference between the
maximum values of hybrids Excel and Exagon, for the same option was insignificant
and amounted to 0.7%. It was also noted that delays in sowing in plants of medium-
early hybrid Exotic and medium-ripe hybrid Excel caused a shortening of the
growing season, while during the sowing period on September 5 in hybrid Exagon
there was a slight lengthening of vegetation. The fertilizer system also affected the
length of the growing season, i.e. with increasing fertilizer rate, its elongation
occurred. The best conditions for the synthesis of organic matter, which forms the
productivity of plants were created under the influence of the fertilizer rate
N240P120K240 and the sowing period inherent in the maturity group of the hybrid. The
author noted that the magnitude and rate of accumulation of dry biomass depended
on the time of sowing, fertilization system and weather conditions and biological
characteristics of the variety. The highest rate of net photosynthesis productivity of
15.41 g / m2 per day was obtained by the hybrid Excel for the first sowing period
when applying N24oP120K24.

Analysis of the formation of structural elements of winter rape yield showed
that the largest values of structural elements of the crop were formed by the Excel
hybrid during the second sowing period on August 21.

In chapter 4 "Influence of elements of cultivation technology on indicators of
yield and quality of winter rapeseed" it is stated that the most significant influence

on the formation of winter rapeseed productivity had sowing dates, while the varietal
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reaction to this indicator was observed. Thus, on average over the years of research,
the maximum yield was achieved by early-maturing hybrid Exotic for the first
sowing period with the introduction of the maximum fertilizer N24oP120K240 - 4.10 t
/ ha. The lowest level of yield, on average over the years of research, was obtained
by the middle-late hybrid Exagon for the first sowing period in the control variant
without fertilizer application - 0.77 t / ha. The amount of fertilizer applied also
significantly affected the yield of plants, which is confirmed by the results of
analysis of variance. Thus, the influence of fertilizer on the formation of yield of
hybrid Exotic was 84%, hybrid Excel - 90% and Exagon - 85%.

It is established that the increase in the rate of fertilizer affected the change in
the formation of seed quality indicators. Thus, the value of the acid number
decreased with increasing norm, the best values of the acid number were in the
hybrid Exagon for the first sowing period - 1.38-1.10 mg KOH / g. The sowing
period and the fertilizer variant influenced the change in the value of erucic acid
content in winter rapeseed, while the increase in the fertilizer rate led to an increase
in its content in the seeds. The accumulation and content of glucosinolates did not
depend on the time of sowing, and fertilizer had a significant effect on this indicator
- the content of glucosinolates increased with increasing amount of fertilizers. The
protein and oil content were influenced by the studied factors - the maximum value
of protein content in hybrids Exotic and Excel was observed during the second
sowing period on August 21 and increased with increasing fertilizer rate from 19.07
to 22.57% and from 19.57 to 22.65% . Plants of winter rapeseed hybrid Exagon
formed the highest protein values during the third sowing period on September 5 -
from 19.33 to 22.35%. The maximum value of oil content (total yield) in all hybrids
was obtained in the variant with the introduction of N24oP120K240: in the hybrid Exotic
- 1.85 t / ha for the first sowing period, in the hybrid Excel - 1.76 t / ha for the third
sowing period and in hybrid Exagon - 1.71 t / ha for the second sowing period.

In chapter 5 "Economic and energy assessment of elements of winter rape
growing technology" it is noted that economically profitable in the hybrid Exotic

was the option with maximum fertilizer, ie with the introduction of N24oP120K240
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when sowing on August 10. Thus, the maximum cost of production was 22550.0
UAH, production costs - 11744.8 UAH / ha, the cost of 1 ton of seeds - 2864.6 UAH,
net profit per 1 ha - 10805.2 UAH. and the level of profitability - 92%. In the Excel
hybrid, the best option in terms of product cost was the introduction of N24oP120K240
- UAH 20,900. for the second sowing period on August 21. The largest value of
profitability is 88% and net profit is UAH 9,395.1. was obtained during the same
sowing period, but when making N1goPgoKiso. In the hybrid Exagon, the best option
was also the introduction of N40P120K240 for the second sowing period on August
21. The highest value of the energy efficiency coefficient 2.34 was obtained by the
author in the hybrid Exagon for the first sowing period in the control variant without
fertilizer application. The lowest value of this coefficient of 1.48 was obtained in the
hybrid Exotic also during the first sowing period, but in the variant with maximum
fertilizer.

Conclusions. The dissertation presents a theoretical generalization and a new
solution to the scientific problem - increasing the yield and oil content in winter
rapeseed, which is to improve the elements of cultivation technology and the use of
hybrids with adaptive and biological properties. The obtained results and developed
recommendations are a set of approaches to obtaining the maximum oil content in
seeds and the possibility of increasing the productivity of winter rape hybrids.

Key words: winter rape, photosynthesis, sowing dates, fertilizer system, yield,
seed quality, glucosinolates, erucic acid.
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pinaky Big 2,5 10 2,76 T/ra, Xoua JaHe 3HAYCHHS € 3HAYHO HUXKYE T'€HETHYHOTO
MOTEHI[IaTy Cy4aCHUX T10puIiB Ta copTiB. O3UMUI pinak BUPOIIYIOTh B yMOBaX 1€
NPUCYTHSI JOCTATHS 3BOJIOKEHICTh, 1 B 30HI 3 KPUTHYHOIO HECTAYCI0 KIIBKOCTI
omajaiB, 1Mo W OOYMOBIIIOE HEOOXIAHICTh AudepeHIiamii eJIeMeHTIB TEXHOJIOT1l
BUPOIIYBAaHHS JIAHOT KYJIBTYPH 32 PI3HUX IPYHTOBO-KIIMAaTUYHUX YMOB.

AkTyajabHicTh TemMH. OJHMM 13 OCHOBHMX YWHHUKIB, IO 3a0e3neuye
M1JIBUIIICHHS MPOYKTUBHOCTI PillaKy 03UMOT0 € BAUKOPUCTAHHSI IKICHOT'O ITOCIBHOT'O
Matepiany. BukopuctaHHs Uil CiBOM y TOCHOJAPCTBAX 3apyODKHUX Ti1OpHUIiB
pinaKky 03UMOro XO04 1 MiJABHUILY€E 3arajibHl BUTPATU HA TEXHOJIOTIIO, Ta MPHU I[LOMY
JI03BOJISIE OTPUMATH 3HAYHO OUIBIIMI PIBEHb BPOKAWMHOCTI Y TMOPIBHSIHHI 13
BITUM3HSAHUMHU copTaMu uM TiOpuaamu. Kpim 1poro, HaWOLIbII 1€BUMU
YMHHUKaMH, 1110 0OYMOBIIIOIOTH HIJBUIIECHHS BPOXXAMHOCTI 03UMOTr0 pPIMaKy sK B
ymoBax [IpaBoGepexxnoro Jlicocteny YkpaiHu, Tak 1 KpaiHH 3arajioM, € HE JIUIIEe
COpPTOBUM Ta TNOPUAHMMA CKIIAJl, aje 1 3aCTOCYBaHHS MIHEpPAJIbHUX JOOpPUB, HOPMHU
AKX PpO3PaxOBYIOTbCA CYYaCHHMMH METOJaMM, WIO JO3BOJISIIOTH 30epiratu
NPUPOAHY POIOUICTh IPYHTIB Ta 301IbIIYBATH BPOXKANHICTh KyJIbTypH. KiltouoBoI0
YMOBOIO CIBOM pilaky 03UMOI0 € CBOEYACHICTh, aJlKe JIJI1 OTPUMAaHHS BUPIBHIHUX
CXOJIB HEOOX1JTHO MaTu BOJIOTY, a00 po3paxyBaTH CTPOK TaKMM YHMHOM, 100 3a
KUIbKa [HIB MOpodnui onaau. ToMmy, akTyaJbHOIO 3alMINAEThCA Mpoliema
TEXHOJIOTIYHOTO OKPECICHHS Ta METOJMYHOIO 3a0C3MEUCHHS ONTHUMI3aIlli
€JIEMEHTIB TEXHOJIOT11 BUPOIIYBaHHS JaHOI KYJIbTYPH.

B po3po6Ky HayKOBHX OCHOB OINTHMI3allli TEXHOJIOT1T BAPOLTYBaHHS 03UMOTO
pinaky Baromuii BHecok 3pooumnu taki BueHi: C. O. [Noiictok, B. B. JIuxousop, f. C.
[Noiicamok, II. C. BumHiBchbkuii, B. ®. Iletpuuenko, B. M. Taitmam, C. T.
Hepeyupkuii Ta iH1I1, mpote Oyiau po3poOeHi TUTHbKU ACsKI €JIEMEHTH TEXHOJIOT1T
BUPOILIYBaHHs a00 BOHH 3aCTOCOBYBAJIMCH B 1HIINUX IPYHTOBO-KJIIMAaTHYHUX 30HAX.
3MiHM B TEXHOJIOTISIX BHUPOIIYBaHHA, 1iX I1HTEHCU(IKallisd, TO0siBa HOBHX
BHUCOKOMPOAYKTUBHUX COPTIB Ta TiOpuaiB  OOyMOBIIOIOTh  aKTyaJbHICTb

BCTAHOBJICHHA OIITHUMAJIbHUX, HaYKOBO-OGTPYHTOBaHI/IX Ta €KOHOMIYHO I[OIIiJ'IBHI/IX
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HOpPM MiHEpalIbHUX JOOPHUB, BUHUKAE HEOOXITHICTh YTOYHEHHS 1 CTPOKIB ciBOU. B
ymoBax [IpaBoGepexxnoro Jlicoctemy VYkpaiam Hapasi iCHye HEOOXITHICTh
JOCIIJIKEHHSI Ta PO3POOKH TEOPETUYHOTO OOIPYHTYBAHHS Ta MPAKTUYHHUX
pEeKOMEHIAIlI ISl TEXHOJOTil BHPOIIYBAaHHS O3MMOTO pIMaKy, IO 1 OKPECIIOE
aKTyaJbHICTh TEMHU JUCEPTALIHOI pOOOTH Ta 11 IPUKJIIAIHE 3HAUCHHS.

3B'130k po0OTH 3 HAYKOBUMHM MNpPOrpaMamMu, IUIAHAMH, TEeMaMHU.
JlocmipkeHHs 3a TEMOIO JucepTaliiHoi poooTH BUKOHaHI Bripogosx 2012-2015 pp.
1 Oyaum CKJIagOBOIO YAaCTHHOK HAYKOBO-JOCHITHUX poOIT BiHHUIIBKOTO
HalllOHAIBHOTO arpapHoro yHisepcurtery 3rigHo 3 IIHJ[ "OmiitHi kyneTypu" 3a
3aBlaHHAM: "BCTaHOBUTH ONTUMAabHI TEXHOJOTIYHI NPUMOMH BUPOIILYBAHHS IS
MIJBUIIEHHS MPOAYKTUBHOCTI Ta SIKOCTI HACIHHS O3UMOIO pIllaKy B YMOBax
Binaunpkoi odmacti” (Ne neprkaBnoi peectparrii 0113U007525).

Mera i 3aBgaHHsi AocJail:keHHsl. MeTow JoCHiPkeHb OyJ0 BHBYEHHS
0c0o0JIMBOCTEN (POPMYBAHHS BPOXKAIO PillaKy O3UMOIO Ta SIKOCTI HACIHHA B yMOBax
[IpaBobOepexnoro Jlicocreny YkpaiHu 3ai€XHO BiJl O10JOTIYHOTO MOTEHIAITy
JOCITIIKYBaHUX T1OpHIiB, pi3HUX (DOHIB YOOpPEHHS Ta CTPOKIB CiBOH.

JUIst TOCATHEHHS TMOCTaBJIE€HOT METH Mepedavasoch BUPIIIMTH HACTYIIHI
3aBJIaHHS:

" JOCTIIUTH OCOOJIMBOCTI POCTY Ta PO3BUTKY POCIHH O3UMOTO pillaKy
3aJIeXKHO B1Jl CTPOKIB C1IBOM Ta HOPMH J100pUB;

" BUBYWTHU BIUIMB JIOCI/KYBAaHWX YMHHHKIB Ha (DOpMYyBaHHS TUIONT JIUCTS,
(OTOCUHTETUYHOrO MOTEHIiaNy TiOpUAiB, AUHAMIKY HAKOMMYEHHS CyXOi MacH
POCIIMH Ta YUCTY MPOJYKTUBHICTH (POTOCUHTEZY;

* 3’sCyBaTH BIUTMB CTPOKIB CIBOM Ta HOPM TI0OpWB HAa (POpMyBaHHS €JIEMEHTIB
CTPYKTYPH BPOXKal0 POCIHH PillaKy 03UMOTO;

" BUSBUTH BIUIMB CTPYKTYPHHX €JIEMEHTIB MPOTyKTUBHOCTI Ha (POpMyBaHHS
BPOKaMHOCTI 03UMOTO PilaKy 3ajeHO BiJI CTPOKIB CiBOM Ta HOPM J100pUB;

" JaTH OLIHKY SKICHUM MOKa3HUKAM HACIHHS TOpUAIB pillaKy 03UMOTO;

" BU3HAYUTH EKOHOMIUHY Ta EHEPreTUUYHY €(PEKTUBHICTh JOCTIIKYBAHUX

€JIEMEHTIB TEXHOJIOTI]I.
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06 ’exm docniddcenns — mporec popMyBaHHS BPOKAHHOCTI O3UMOTO PilaKy
3aJIe)KHO BiJ] €JIEMEHTIB TEXHOJIOTii BHpOIIyBaHHS B yMoBax IIpaBoOepexHOTrO
Jlicocreny Ykpainu.

IIpeomem Oocnidocenna — tibpuau o3umoro pinaky Exzortik, Excens,
Excaron, HoOpMH MiHepaJbHUX JOOpPUB, CTPOKH CiBOM, (HOTOCHHTETUYHA
MPOJYKTUBHICTh TIOCIBIB, €JIEMEHTH CTPYKTYpH BPOXKal0, BPOXKAMHICTH, SKICTh
HACIHHS, Ta EKOHOMIUHA Ta €HepreTHYHa e(DeKTUBHICTh BUPOIIYBAHHSI.

Metoan nociaimkeHnsi. B mpoiieci BUKOHaHHST poOOTH 3aCTOCOBYBAIH
3arajJlbHOHAyKOBI Ta CHEIIaJIbHI METOAU JOCHiKeHHs. [lonvosuti memoo — HJis
CIIOCTEPEKEHHS 32 POCTOM 1 PO3BUTKOM POCIHH, YMOBAaMH HaBKOJAITHBOTO
CEpelloBUIIA Ta THIIMMHU JIOCTPKYBAHUMU YUHHUKaMU. J[Ji1 BU3HAUYEHHS HOPM
NOOpUB  3aCTOCOBYBAIM OAIAHCOBO-PO3PAXYHKOBUL MemoO Ha 3aIlllaHOBaHY
BPOXKAMHICTh 3 YpaXxyBaHHSIM BMICTY MOXMBHHX PEUOBUH B IPYHTI. Bizyanvuuii
MemoO OyJI0 3aCTOCOBAaHO JJii BHU3HAYCHHS (DEHOJOTIYHUX 3MIH POCIHUH.
Buwmiprosanvrno-eacosuti MeTO]] BUKOPUCTOBYBAIM JJI BUBHAUYCHHSI O10METPUYHUX
napamMeTpiB  poCcTy W PO3BUTKY POCIHMH PIMAaKy O3UMOTO (BCTAaHOBJICHHS
(OTOCUHTETUYHOI  AISUTBHOCTI  POCJMH: IUIONIA JIMCTS, (POTOCHHTETHUYHUI
MOTEHIIa, TUHAMIKA HAarPOMAJ[KEHHS CyX0i MacH POCJIHMH, YACTA MPOTYKTUBHICTh
dboTocuHTE3y, TapamMeTpu CTPYKTYpH BpOXKaI0 Ta BPOKaWHOCTI. Bu3HaueHHS
XIMIYHOTO CKJaay HAciHHS, OLIHKY HOTO SIKICHUX NOKAa3HMKIB 3/1MCHIOBAM 3a
JIOTIOMOTOI0  Oloximiunux Mmemoodie. Mamemamuuno-cmamucmuyrHuli  METOJ
3aCTOCOBYBABCSI 3 METOI0 MPOBEACHHS AMCHEPCIHHOIO aHamidy 1 CTaTUCTUYHOI
00pOOKU MaHUX JJISI OI[IHKU JOCTOBIPHOCTI OTPUMAHUX PE3YJbTaTIiB JOCIIIKECHD,
pPO3pOOICHHS MaTeMaTHYHUX MOJIENICH TIOCIBIB Pillaky 03UMOTO Ta PO3PAXYHKOBO-
NOPIGHAIbHULL BUKOPUCTOBYBAJIM I OI[IHKM E€KOHOMIYHOI W €eHEepreTUYHOi
e(pEeKTUBHOCTI €JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS PIMaKy O3HUMOTO.

HaykoBa HOBH3HA ojJep:KaHUX pe3yabTaTiB. Bnepiie BaoCKOHaNEHO
€JIEMEHTH TEXHOJIOT1] BUPOILYBaHHS pilaky o3uMoro ajis ymoB IIpaBoOepexHoro
Jlicocteny Ykpainu. [IpoananizoBano 610JIOTTYHHIA TOTEHITIAT Ta SKICHI TOKa3HUKA

HaciHHA T10puaiB pizHuX rpyn cruriocti Ex3oTik, Excens Ta Excaron ozumoro
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pimaky 3a pIi3HHX CTPOKIB CiBOM Ta HOpM J00puB. BuBYeHO 0COOIMBOCTI
dbopMyBaHHS €IEMEHTIB CTPYKTYpHU BpOXkKato, POTOCUHTETUYHY JiSUTbHICTD MOCIBIB,
MOJaHO OIIHKY ONTHMAJIbHUM Ta JOMYCTUMO Mi3HIM CTpoKaM ciBOuM riopuaiB. Ha
OCHOB1 KOPEJAIIMHOTO aHalli3y JIOBEAEHO BIUIMB E€JIEMEHTIB TEXHOJIOTI]
BUPOIIYBaHHS Ha BPOXKAMHICTh Ta SIKICTh HACIHHS O3MMOIO pIiMaKy, CTBOPEHO
MaTeMaTU4IH1 MO/IeJI1 3aJIe)KHOCT1 BpOKAHHOCTI 03MMOTO PIMaKy BijJ I'YCTOTH IOCIBY,
KUTBKOCTI CTpy4KiB Ha pocnuHi Ta MacH 1000 HaciHuH. BUBUEHO BIIIMB PiI3HUX HOPM
MIHEpAJIbHUX JIOOPHUB Ta CTPOKIB CIBOM Ha (hOPMYBaHHS PiBHs BPOXKar0, BU3HAUCHO
iX EKOHOMIYHY Ta €HEPreTUYHY €(PEKTUBHICTD.

I[IpakTyHe 3HAYEHHS OJepP:KAHHUX pe3yJbTaTiB. 3a pe3ynbTaTaMu
JOCIIJIKEHHSI  PO3pO0JIEHO Ta PEKOMEHJIOBAHO BHUPOOHMIITBY TEXHOJIOTIIO
BUPOILYBaHHS pINlaKy O3UMOro, o 3a0e3neduTh (POpMyBaHHS MPOTYKTUBHOCTI
KyJbTypH Ha piBHi 3,8-4,10 T/Ta 3 BACOKUMU MTOKAa3HUKAMHU SIKOCT1 HACIHHS.

OcolOucTnii BHeCOK 3100yBaya. ABTOPOM OIpPallbOBAaHO Ta y3arajibHEHO
BITUM3HSHI 1 3apyOI’KHI HAyKOBI Mpalli 32 TEMOIO JUCEPTAaLiitHOI poOOTH, BUKOHAHO
mporpamMy TOJBOBUX 1 Ja0OpaTOpHUX JOCHIKEHb, MPOAHAII30BAaHO Ta
c(hopMyJIbOBAaHO BUCHOBKH 13 OTPUMAHHUX €KCIIEPUMEHTAIBHUX JAHUX, 31MCHEHO
BIIPOBAHKCHHS HAYKOBUX PO3POOOK y BUPOOHUIITBO. Y CITIBAaBTOPCTBI Ta 0COOUCTO
OTPUMAaHUN EKCIEPUMEHTAIBHUI MaTepial BUCBITIEHO y (opmMi Te3, CTaTew,
JIOTIOB1JIEH Ha HAYKOBO-TIPAKTUYHUX KOH(PEPEHIISX.

Anpobaunia pe3yabtatiB guceprauii. OCHOBHI MOJOKEHHS W PE3yIbTaTH
JYcepTaliitHoi poOOoTH 0OTOBOpIOBATIMCS Ta JOMOBiIalvcs Ha: BceykpaiHChbKii
HAyKOBO-MpakTU4HIM KoH(pepeHuii "CywacHl arpoTexHOJIOTii: TEeHAEHIT Ta
iHHoBarii" (M. BinHuist, BIHHUIIbKUI HaIllOHAJILHUIA arpapHuil yHiBepcUTeT, 17
muctonana 2015 p.); V MixHapoaHiii HayKOBO-TEXHIUHIN KoH(epeHiii "3emiis
VYkpaiHu — TOTEHIal MPOJAOBOJILYOI, CHEPreTUYHOI Ta EKOJIOTIYHOI Oe3meku
nepxkasu" (M. Bimaumng, HHBK  "Bceykpaincbkuii  HayKOBO-HaBYAJIbHHIMA
KOHCOpILIiyM, BIHHUIIbKUI HAIlIOHAJIbHUNA arpapHUil yHIBepcuTeT, 7-9 BepecHs 2016
p.); Bceykpaincekiii HaykoBo-mpakTHuHii KoHpepeHii "Exonoriuni mpoGnemu

CiabCcbkoro BUpoOHUITBA" (M. Binuuis, BiHHUIbKUN HalllOHANIBHUN arpapHUit



25

yHiBepcuteT, 7 rpyaHs 2016 p.); MixHapoaHii HayKOBO-NIPAKTUYHIN KOH(pEpeHIii
"l[anoBartii cyuacHoi arporomii” (M. Binauisg, HHBK "Bceeykpainchkuii HayKoBO-
HaBYAJIbHUIN KOHCOPIiyM", BIHHUIIbKHI HaIllOHATBHUN arpapHUi yHiBepcuTeT, 30-
31 tpaBus 2019 p.); Il International Scientific and Practical Conference
"International Trends in Science and Technology" (Poland, Warsaw, March 16,
2018); MixHapoaHii HAayKOBO-TIPAKTUYHIM i1HTepHET-KOH(pepeH i "Crparerii
PO3BHUTKY cy4acHOi ocBiTH 1 Hayku" (M. bepasHCbk, 28 mrororo. 2020 p.).

Ilyoaikanii. 3a maTepianiaMu quceprailii ormyoJikoBaHoO 16 HayKOBHX TIpallb,
8 13 sAKMX y (paxoBUX HAayKOBHX BHUAAHHSAX YKpaiHW, 1 cTAaTTd y HAyKOBOMY
(axoBOMY BHUJaHHI YKpaiHH, 10 BKIIOYEHUN JO MIKHAPOJHUX HAYKOMETPHUYHHUX
0a3 gaHux, 3 cTarTi y MDKHApOJHUX BUJAHHAX, 4 Marepiajud HAyKOBUX
KoH(epeHLii, | maTeHT Ha KOPUCHY MOJENb.

Ctpykrypa Ta o0car auceprauiiinoi po6otu. Jlucepramiitna pobora
CKIIAJA€ThCs 13 aHoTalli, BCTYyMy, 5 pO3JUIIB, BUCHOBKIB Ta pPEKOMEHIAIlI
BUpoOHULTBY. Mictutrh 34 Tabmuui, 13 pucynkiB, 10 nomartkis. Ilepenik
BUKOPUCTAHO! JiTepaTypu Hamiuye 192 wHaliMeHyBaHHsS, y ToMy dHcm 16
JATUHULEI0. 3aralbHUM 00cAT JucepTallii CTaHOBUTH 199 cTOPIHOK KOMIT FOTEPHOTO
TEKCTY, JIe OCHOBHHUI 3MICT BUKJIAJIeHO Ha 166 cTOpiHKaX.

PO3a1JI 1
BIUIUB EJIEMEHTIB TEXHOJIOTTi BUPOIIIYBAHHS HA BPOXXAWHICTD
TA SAKICTb HACIHHA PIITAKY O3MUMOTI'O

(ormsim miTepaTypm)

1. 1. OcobauBoCTi pocTy i pO3BUTKY pillaKy 03UMOI0 3aJI€KHO BiJl

CTPOKIB CiBOH

O3uMi KyJbTYpH 3a CBO€IO O10JIOTI€I0 € HAHOUTBII MPUCTOCOBAHUMH JI0
BUKOPUCTAHHA OCIHHHO-3UMOBOi BOJIOTHM 1 TOMY 34aTH1 3a0e3leuyBaTH BHUCOKI
Bpoxkai. biomoriyuna ocHOBa BpoOXKaro piMaKy 0O3UMOTO 3aKJIAJAEThCSl BOCEHU 1

3QJICKUTh HacaMmImepea BiJl MIATOTOBKM TIPYHTY JI0 TIOCIBY, 3a0e3nedeHHs
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MOKMBHUMHU PEYOBMHAMH, BIJ CTPOKIB Ta crmocoOiB CiBOM, HOPMHU BHCIBY Ta
MOTOJHUX YMOB. Y cleliaibHIN Ta JOBIAKOBIM JiTepaTypl HAaBOAATHCS JOCHUThH
CyNnepewInBl JaHl MPO OCHOBHUN 0OPOOITOK IPYHTY, CTPOKHU Ta CIOCOOH CiBOM. Y
BUPOOHUIITBI 1€ K CIOPUUYUHSAE HEN00Ip ypokal, a B KIHIIEBOMY pe3yJbTaTi —
3HMKEHHS PIMTaKiBHUIITBA SIK TaTy31 B3arai.

HaykoBumu JOCHIKEHHSIMA JOBEICHO, IO HEIOTPUMAaHHS €JIEMEHTIB
TEXHOJOT1M BHUPOIILYBaHHS CILIBCHKOTOCHONAPCHKUX KYyJIbTYp, B TOMY YHCII U
pinaKky 03UMOro, IPU3BOIUTH 10 3HIKEHHS X TPOYKTUBHOCTI [ 1]. Jl7st onepsxanHs
BUCOKHX BpOXKaiB pimaky O3MMOro HEOOX1JHO BpaxoByBaTU 0O10JIOT14HI
OCOOJIMBOCTI Cy4YacCHUX COPTIB Ta TiOpuAaiB, (HakTopiB HABKOJIUIITHBOTO
CEpEeJIOBUINA, & TAKOXK €JIEMEHTH TEXHOJIOT1i BUPOIIYBaHHA. ToMy JOLLIEHUM Oy/e
JeTalbHIIIE PO3TJSHYTH BIUIUB CTPOKIB CIBOM HA MIABULIEHHS NPOAYKTUBHOCTI LI€i
KYJIBTYpH.

JIJist 03UMOTO pirNaKky MpaBWIbHUN BUOIP CTPOKIB MOCIBY € OCHOBOIO LIS
rapHOi NEePE3UMIBIII POCIIUH, ((OPMYBaHHS 1 OJIep>KaHHS BUCOKOTO BPOKato [2].

3a manumu I'.C. Kuska 1 B.I1. OpoGueHnko, mociBu piraky 03MMOro Ha HaCIHHS
B YKpaiHi Tpeba NpOBOJUTHU 3 TAKUM TEPMIHOM, 00 POCIMHU JI0 3UMHU BCTHUTJIU
chopmyBat onTuMaidbHI mapameTrpu. O3uMHIl  pillaKk  MOXE  YCIIIIIHO
Nepe3MMOBYBATH TUIBKU MPU YMOBax M0OpOTO PO3BUTKY 3 OCEHI, ajie JJis I[bOTO
pPOCIIMHU MatoTh oOMexeHul cTpok [3, 4]. [lepea BXogoM y 3UuMy pOCIUHU PINAKy
MOBUHHI MaTH Po3eTKy 3 8—10 mucTkamu, aiameTp KopeHeBoi mmiiku 8—10 mm 1
JNOBXHUHY cTebsia He Outbie 20 MM. JlJis JOCSTHEHHS 1€l CTajail pO3BUTKY pilaky
HEOOX1JIHO JOCTAaTHbO dYacy, a caMme: cymMa aKTUBHHUX TemmepaTyp Buiie 5°C
noBuHHA OyTH B Mexax Bif 400 o 600 rpagyciB [2]. Tomy momnst pociauH pinaky
Ty’Ke CHUIIBHO 3aJICKHUTH BiJl TOTO, KOJU 3'SIBISITHCSI CXOAM, HACKIIBKH BOHU OYIYyTh
JIPYXKHIMH 1 IK pOCTUHU OyAyTh 3a0€3MeUeHi BOJIOTOIO 1 €IEeMEHTaMHM KUBJICHHST Ha
MOYaTKy CBOTO PO3BUTKY.

O3umuil pinak B CBOEMY PpO3BUTKY MPOXOAUTh 4YOTUpU mepioau, 20
¢denonoriyanx ¢a3 Ta 12 eramiB opraHoreHesy. Ilepmii Bicim geHodaz pocauHu

npoxoasaTb BOCCHMH. HOFO,Z[Hi YMOBHU, OJOTPUMAHHIA anOTGXHiKI/I — II€ BCC Mae€
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BU3HAUaJIbHE 3HAUY€HHs Ui (OpMyBaHHA B OCIHHIA TMepioJ] ONTUMAaIbHHUX
napaMeTpiB pO3BUTKY POCIHH pinaky [5].

CTtpoku ciBOM — BaKJIMBUH €JIEMEHT TEXHOJIOT1I BHUPOIIYBaHHS HACIHHS
pinaky o3umoro. JlomymieHi MOMMHJIKH MIOJI0 CTPOKIB CIiBOM HE MiAMal0ThCs
BUIIPABJICHHIO 1 MOXYTh CTaTU MPUYMHOIO LIUJIKOBHUTOI 3arubeni Bpoxkato. [lpu
MI3HIX CTPOKAX POCIMHU HE BCTUTaIOTh CPOPMYBATH JIOCTATHIO KUTBKICTh JUCTKIB
y TPUKOPEHEBIN pO3eTIli, PO3BUHYTY KOPEHEBY CHUCTEMY. TOMy IUIONII O3MMOTO
pilaky He Mepe3uMOBYIOTh TaM, JI€ CII0Th Y Mi3H1 CTPOKHU. B KOXKHOMY KOHKPETHOMY
rocrnojapcTBl BUOMPAIOTh CTPOKU CIBOU 13 TAKUM PO3PAXYHKOM, 100 JJ1s1 OCIHHBOI
BereTanii pociun 3amumanocs 55-60 muis 3 t° mosiTpa Bume 5°C. Ha Ginbimiii
YacTHHI TepUTOpPIli YKpaiHM Taki CTPOKHM NpUIAa0Th Ha mepioa Big 15 mo 30
cepnus [6, 7, 8, 9].

PanHns ciBOa, ik MpaBUIO0, IPU3BOAMTH JI0 PAHHIX CXOIB 32 YMOBH JOCTaTHBOI
KUIBKOCT1 BOJIOTM HaBKOJIO HACIHHS pinaky sl mpopoctaHHs. PanHl cxomau
HACIHHA JAl0Th XOPOILIUHI CTApT JIJIsl POCIIMH pilaKy 03UMOro B ociHH1M nepiof [10].

[IpakTHKOIO MIATBEPAKEHO, IO ONTUMAJIbHI CTPOKU CiBOM PIMaKy HACTAIOTh
3a 15-20 mHIB paHilie ONTHMAIBHUX CTPOKIB CiBOM o3umoi mmeHwmi. Kparmm
cTpokoM € nepion 3 20 ceprns 1o 5 BepecHs [11].

[Ipu ciBO1 pimaky 3a paHHIX CTPOKIB POCIHWHU MEPEPOCTaIOTh, BUHOCATH
BHCOKO HaJl TIOBEPXHEIO IPYHTY TOUKY POCTY, SIKa YUM BHINA, TUM CHJIBHIIIE
MJIA€ThCS BIUIMBY HHU3BKHUX TeMIlepaTyp. BecHO pociiiHU paHHIX CTPOKIB CIBOU
paHimie BXOAATh y a3y MBITIHHSA, MOXJIMBICTh I1X TIONIKOKEHHS II3HIMU
BECHSIHUMH 3aMOpO3KaMu 30ublyeThbed. [Ipu mi3HIX mociBax pOCIMHHU BXOASTH B
3UMy 31 cj1ab0 PO3BHUHYTOIO KOPEHEBOIO CHCTEMOIO, sIKa HE BUTPUMYE B IEpiOJ
NEePEe3UMIBIIl PI3KUX KOJMBAHb TEMIIEPATYPHU 1 POCIUHU TMHYTh.

Sk BifoMO pimaKk O3MMMII BBAXKA€ThCS XONOOCTIHKOIO KyIbTypoio. Horo
POCIMHM 3/1aTHI BUTPUMYBATH Temmepartypu 1o -21°C, a 3a HasIBHOCTI CHITOBOTO
nokpuBy 5-10 cM geski copTH 31aTHI BUTpUuMyBaTu 1 110 - 31°C. Psa nocnigHukiB
BBAXKAIOTh, IO PaHHI MOCIBU YacTO MEPEpPOCTalOTh B OCIHHIA MEpioj 1 3a 3uUMy

BUMEP3al0Th TPHU HE3HAYHOMY CHITOBOMY IIOKPHBI, a Mi3HI — HE BCTHUTaIOTh
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JIOCTaTHBO PO3BUHYTHUCA 1 TeX TuUHYTh. (CaMe HEAOTPUMAaHHA CTPOKY CiBOU
npu3BoauTH 10 BTpaTH 30-50% ypoxato [12].

3a pe3ynbTaTamMu JIOCHIIKEHb, IPOBEJICHUX Ha JTOCHIIHOMY MOdi [HCTUTYTY
3porryBaHoro 3emiepodctsa HAAH Brnpomosxk 2011-2013 pp. mono BUBUEHOCTI
BILJIMBY €JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS O3UMOTO pilaKky Ha HOro HaCiHHEBY
MPOJYKTUBHICTh, OYJI0 BCTAHOBJICHO, 110 CTPOKH CIBOM MaJid ICTOTHUM BIUIMB Ha
HACIHHEBY NPOAYKTHUBHICTH pinaky. Tak, y cepeaAHbOMY, 32 POKHU JOCITIIKEHb, IPU
ciBO1 y mepiny Jekaay BepecHs BpPOXKalHICTh KylbTypu cTaHoBuja 2,2 t/ra. [lpu
nocisl y II ta III gexany BepecHs BpoKailHICTh HacClHHsS 3HMXKyBajach Ha 15,8% 1
22,3% Tta BiamoBimHO ctaHoBmma 1,7 1 1,57 t1/ra. Taka Xk 3aKOHOMIPHICTh
MIPOCTEKYBAIACH 1 IO POKaM MPOBEJCHHS TOCTIKeHb. MakcuMalibHa ypOKaHICTh
HACIHHS 0 ociay — 2,89 T/ra, He 3alIeXHO BiJl IHIINX JOCTKyBaHUX (PaKTOPIB,
Oyna ojiep>kaHa mpH ciBOi1 y mepiry JeKay BEPECHs Y CIPUSTINBOMY 3a PUPOTHO-
KIiMaTHIHUMU TokazHukamu 2013 porri. ITorogni ymoBu xomoaHoi mopu 2011-
2012 pp. BUSBIINCS HAATO CKJIATHUMHU JUIsl TIEPE3UMIBJIIl POCIUH PIMaKy 03UMOTO.
Ak HacnmiIOK, BPOKAWHICTh HACIHHS HA IMOCIBaX IMEPIIOro Ta JPYroro CTpPOKax
ciBOM 3HU3MIACh Maibke B 2,3-2,8 pa3u MOPIBHSHO 13 CEPEeIHbO OaraTopiyHUMHU
nokasHukamu. JlJis TOCIBIB TPETHOTO CTPOKY CIBOM TMOTOJHI YMOBH OCEHI
BUSIBUJIMCSL HECHPUSTIMBAMU 1 TIEPII 3a BCE 3a TEMIIEPATYPHUM PEKUMOM.
[Tpoxonogna moroaa 3 3aMOpO3KaMy 3aTpUMalia PO3BUTOK POCIHH KyJIbTypy B
pe3yapTaTi 4oro BOHM Ha KiHEIb JucTomamaa Maimud 3,4-4,4 JIHCTKA 1 JiaMeTp
KopeHeBoi muiku 1,7-2,3 MM, mo OyJi0o BKpall HEAOCTAaTHIM JMJi YCIIIIHOT
nepe3uminii [13].

3a pesynbpTatamu aocaimpkers [1. C. BummHiBebkoro [14], K1 TPOBOIUIUCH Y
nociigHomy rocnogapctBi "Uabauu" HHIL "Iactutytr 3emnepobctBa HAAH",
METOI0 SKUX OyJ0 BHUBYEHHS BIUIMBY CHCTEMH YJOOpEHHS Ta CTPOKIB CiBOM Ha
dbopMyBaHHS BpoOXaro pimaky o03uMoro copty CeHarop JIOKC, BCTAHOBJICHO
HACTyIIHE, 10 CUCTeMa yJAO0OpEeHHs HEe Maja iCTOTHOTO BIUIMBY Ha TPUBAJICTh
OCIHHBOT BereTamii 1 OUIBLIOI MIpOK0 3aiexana Biag CTpokiB ciBOu. Tak, y

CEepeHbOMY 3a POKH JOCHIKEHb, 3a TMEPIIOr0 CTPOKY CiBOM KUIBKICTH JHIB J0
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MPUMMHEHHS BereTarlii cTaHoBmWIA 65-67 qHIB, APYTOT0 CTPOKY — 56-57, TpeThOTO —
44-45 nui. IIpoTsHKHICT MEpioay, TEMIIEPATYPHUN PEXKHUM Ta PIBEHBb 3BOJIOKEHHS
TAM YM 1HIIUM YMHOM BIUIMBAJIM Ha OCIHHIM PICT Ta PO3BUTOK POCIHUH O3UMOTO
pinaxy.

BaxxnuBuMH 03HaKaMH OIIIHKK TIEPE3MMIBII PiNlaky € JiamMeTp KOPEHEBOI
IIMIKA Ta BHUCOTAa KOHyca HapocTaHHs. KopeHeBa mmiuiika € BHpPaXEHUM
HAKOMMYYBaJIbHUM OPTaHOM BYTJIEBOJIB 1 pEereHepaTMBHA 3AaTHICTH O3WMOTO
pIMMaKy HaBECHI ICTOTHO 3aJIGKUTh B1JI CTyHeEHs i1 po3BUTKY [15], amke 3a mobpe
PO3BUHEHOI KOPEHEBOI IIIMIAKU PO3BUBAIOTHCS Oi4HI maronw [16].

3HWKEHHS JK JilaMeTpa KOPEHEBOi IIMHKMU, 1 SIK HACHIAOK, 30UIbIICHHS
(BUTSATYBaHHS) KOHYCa HApOCTaHHS (TOYKa POCTY), BIIOYBAETHCS 3aJIEKHO B Ail
NOTOAHUX YMOB Ta €JIE€MEHTIB TEXHOJOr1i BUPOUIYBAHHS (CTPOKH CiBOM, CUCTEMU
yn00peHHsI, HOPMH BUCIBY TOIIO). JloCa1PKEHHSIMU BCTAHOBIICHO, 1110 PaHHI CTPOKH
ciBOM abo ciBOa 13 3aBUIIEHOI0O HOPMOK) BHUCIBY CHPHSIOTH BUTSTYBAaHHIO
LEHTPaJIbHOI T'JIKH, YHACTIJOK YOTO Pi3KO 3pocTae HeOe3neKa 3aru0esi TOUKH PoCTy
B YMOBax IEPE3UMIBIIi, a 3aIi3HIOBaHHS 13 CIBOOIO HE CHpHUsiE 10 KIHI OCIHHBOT
Bereraiii (QopMyBaHHIO J00p€ PO3BUHEHOI PO3ETKU JIUCTS Ta ONTHUMAaIbHIN
nepe3uMiBII CTpyKTypH pociivad [17]. Ak 3a3nauae I'. lllycrep mpudyuHU BTpaT Bijl
nepesumiBim 'y 90% BuUIaIKIiB caMe B HEAOTPUMAHHI TEXHOJIOTIYHUX 3aXO0JIiB
BHUpoOLTyBaHHS [18].

Omxe, aHaji3 JIOCTIPKYBAaHUX JaHUX CBIIUWTH, 110 HAWKpAIIUMH IS
Nepe3rMIBIIl O3UMOTO0 pinaky Oyiu yMOBHU 3a ciBOM 1-3 BepecHs (Cyma aKTHBHHX
TemmepaTyp 3a 57 AHiB ociHHBOI BereTanii — 669,442,8°C), xomu mocisu GopmMyr0Th
Bix 6 10 11 MHCTKIB Ta MarOTh JiaMeTp KopeHeBoi mmiku 8,3+0,47 MM.

CkiaioBUMH BpPOXKaTHOCTI pINaKy € KUIbKICTh POCIUH Tepesl 30hpaHHsM,
KUIBKICTh CTPYYKIB Ha POCJIHHI, KUIbKICTh HACIHMH B cTpy4ykoBi Ta maca 1000
HacinuH [19, 20, 21].

[Toka3HMKH CTPYKTYpH BpOXal € JIOCUTh MIHJIMBUMHU 1 3ajexaTh BiJl
KOHKPETHHX YMOB, Kl (POPMYIOTh KIIbKICHE BUPAKEHHS KOKHOTO 3 HUX. 3 METOIO

OOTpYHTYBaHHsI TIOKa3HUKIB YpOXKalHOCTI, OYyJI0 MpoaHaIi30BaHO CTPYKTYpY
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BPO’KAIO pillaKky 03UMOT0, SIKa HAMpsIMY 3ajiexkalia BiJl arponpHiioMiB BUPOIITYBaHHS.

Jlnst BigmoBimi Ha mocTaBiieHl 3amadi Bopomomxk 2006-2010 pp. Ha
nociigHomy mojii Kpumcbkoro inctutyty AIIB mpoBoawnu IOCTiKEHHS IO
yIOCKOHAJIEHHIO TEXHOJIOT1i BUPOIIyBaHHS PIilaKy 03MMOT0, aalTOBAHOI 10 YMOB
NiBJIHA YKpaiHu, 13 BUBYEHHSIM CTPOKIB CIBOM Ta 3aCTOCYBaHHS PETapJIaHTy.

PesynbpraTamMmu gociiipkeHb OyJIO BCTAHOBJICHO, IO HAWBIAYYTHIIIA 3MiHA
piBHSL BpPOXKalHOCTI BigMivasach Mijl BIUIMBOM CTpPOKiB ciBOu. IIpupicT Bpoxkaio
csraB 2,60 1/ra (Bix 2,36 10 4,96 1/ra) 3a HIPps=0,89 1/ra. Hali0iunbiry BpoKaifHICTh
(4,96 1/ra) Oyno oTpuMaHoO 3a CiBOU B IpyTHii cTpok — S5 BepecHs. [lociBu 25 cepnus
3a0e3reuyBalii BpOKalHICTh Ha PIBHI 13 IPyTUM CTpoKoM (4,59 T/ra). 3ami3HeHHS 3
ciB6oro Ha 10 Ta 20 AHIB MOPIBHSIHO 3 APYTUM CTPOKOM 1CTOTHO 3HUKYBAJIO CTYITIHb
nepe3umiBi — 10 68,77-56,9%, a BpoxkaitHicth — 10 3,79 ta 2,36 1/ra abo Ha 1,17
ta 2,60 BiAMOBIIHO. 3acTOCyBaHHA perapaanty B ¢asi 334 JHCTKIB 32 5 pOKIB
JOCITIJIKEHB CTIPHUSIIO 301TbIIIEHHIO BpoxkaiHocTi Ha 0,67 1/ra (Bix 3,59 1o 4,26 1/ra)
3a HIPps=0,36 1/ra. 3a B3aemoii pakTopiB HalOIbILY BpOKANHICTh CIIOCTEPIrain
o JpyromMy CTpOKy ciBOM Ha (oHl 3acTtocyBaHHs peTapianty (5,35 t1/ra).
Haiimeniry BpokaitHicTes (2,05 T1/ra) oTpumanu 3a ciBOM 25 BepecHs 0e3
3aCTOCYBaHHA peTapAaHTy [22].

O3umuii pimak — AyXe BUMOTJIMBAa KyJIbTypa J0 YMOB BHPOIIYBaHHS,
0COOJIMBO JI0 YMOB nepe3uMiBii [23, 24].

KrnimatuuHi # pyHTOBI YMOBHU MarOTh CUJIbHUN BIUIMB Ha PO3BUTOK POCIUH
Ta iX OPOAYKTUBHICTH. [lin iX BIIMBOM BiOYBalOThCS 3HAYHI KOJMBAaHHA 1 Y
B1JICOTKOBOMY TOKa3HUKY OJIii B HAClHHI OJMIMHUX KynbTyp [25]. Omis 3 pinaky
HAJ3BUYAfHO KOpPHUCHA ISl 3A0poB’s. JlJis oTpuMaHHS HACiHHS PIMaKy BUCOKOT
SAKOCT1 HEOOX1HO JOTPUMYBATHUCS PEKOMEHIOBAHUX ISl IEBHOT reorpadiyHOi 30HU
VYkpaiau cTpokiB ciBOW. HaWBaXIUBIMIUMU  KPUTEPISIMUA Cy4acHOi TEXHOJOTIT
BUPOILIYBaHHS O3MMOIO pINaKy € MiJBUIIEHA NPOAYKTUBHICTh KyJIbTypU Ta
TMIOJIIIIIIICHA SKICTh HACIHHSA [23].

Hocmimxenasmu B.K. Baosuuenko, FO.B. IllenecroBa ta €.1. BapoBuuenko

[26] 3a pi3HUX cTpOKiB ciBOM (7-10 cepmus, 19-22 cepnus, 28 ceprHs - 1 BepecHs i
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5-8 BepecHs) BCTAHOBJIEHO, IO NOKAa3HMK KHCIOTHOIO YHCJA IOCTYIOBO 3
KOKHHM HACTYyIHHM CTpokoM ciBOu 3poctaB (3 0,23 go 0,73 mr KOH/r).
[ToripmieHHsT SIKOCTI OJii 3a KUCJIOTHUM YHCJIOM 32 TMI3HIX CTPOKIB CiBOHU
HAYKOBIIl TOSICHIOBAJIM THUM, IO OJIEYTBOPIOBAJILHUN MPOIEC 3aBEPUIYETHCS
IIBUJIIIE, CUHTE3 TJIIEPU/IB HE BCTUTAE MPOUTH JO KIHI W YTBOPEHI KHUPHI
KHCJIOTH, 3QJIMIIAI0YUCh y BUIBHOMY CTaHi, 30UIbIIYIOTH Il TOKa3HUKH.

OcTaHHIMH pOKaMH pinak, SKU MICTUTh TJIFOKO3WHOJIATIB TIOHAT 25 MKMOJIb
Ha | T HAciHHSA, MPOJATH HA CBITOBOMY PHMHKY Ha Xap4yoBl UM KOPMOBI 11111 Maixke
HeMoXuBo [27]. Jocmimxenns Takux ydeHux, sk B. . Ilep6akos, C. T.
Hepeyupkuit, M. B. boanap Ta i1. [28, 29, 30, 31, 32], noka3anu, 110 /10 3HI>KEHHS
BMICTY TUIFOKO3MHOJIATIB MOXYTh MPU3BECTH M13H1 CTPOKH CIBOM HACIHHS Ta pPaHHE
30MpaHHs BPOXKaIo.

3a nocmimkeHHsIMH A. MenbHuKa [33], BUIIIOIO OMIMHICTIO Ta BPOXKAHHICTIO
XapaKTepU3yBaJIOCs HACIHHS, 310paHe B POKH 3 JOCTATHIM 3BOJIOKEHHSIM (0COOJIMBO
y MepioJ] LBITIHHI-TIOYATOK JOCTUTraHHs). HailBuiill MOKa3HUKHU OJIIHOCTI HACIHHS
y nocaimkenusx C. I'. Hepeymskoro [30, 31] 3adikcoBaHo 3a paHHIX CTPOKIB CiBOH.
3ami3HeHHs 31 ciBOoto Ha 10 AHIB MPU3BOAUTH 0 3MEHIIEHHS BMICTY XUPY B
HaciHH1 mpuoym3Ho Ha 1% [31, 32].

OTxe, CTPOKH CIBOM MarOTh 3HAYHMM BIUTUB SIK HAa KUJIBKICHI TOKa3HUKU
HACIHHA 03UMOTIO piNaKy, Tak 1 Ha KICHI, 30KpeMa Ha SIKICTb OJIii.

Ha nocnigHomy moni kadeapu TEXHOJOTIH y pOCIMHHHUITBI JIbBIBCHKOTO
HaIllOHAJILHOTO arpapHoro yHiBepcutery BOposoBxk 2008-2010 pokiB BuUBUYAIU
pi3HI CTpOKM CiBOM TiOpUAIB 1 COPTIB piaKky O3MMOro Ta iX BIUIMB Ha SKICHI
MOKa3HUKU HACIHHS.

Hacinns pinaky BHUIIOrOo Kiacy 3a SKICHUMUA TIOKa3HMKaMU TIOBUHHO
BIJIMOBIJIATH HAIIOHATTLHOMY cTaHAapTy Ykpainu 3rimHo 3 JICTY 4966:2008 [34],
BMICT €pyKOBOI KUCJIOTH HE TOBWHEH mepeBuiryBatu 1,5%, TIOKO3WHOMATIB — HE
oinbie Hik 20,0 MKMOJIB/T, @ KACIOTHE YUCIIO OJIii B HACIHHI MOBUHHO OyTH HE
oinpmre, Hixk 3,5 mr KOH/T.

PCBYJII:TaTaMI/I ,ZIOCJIiII}KeHB 6y.]'[0 BCTAaHOBJICHO, IIIO Ha ITIOKAa3HHK
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KHUCJIOTHOTO YHWCJAa CYTTE€BO BIUIMBAIOTh CTPOKU ciBOM. Cepen AOCITIIKYyBaHHX
riOpudiB 1 COPTIB pimaKy O3MMOTO HaMKpallll MOKa3HUKU 332 KUCIOTHUM UYHCIOM
Oynu y riopuna HITL[ 9800 (1,08-1,87 mr KOH/r).

Bwmict onii B HaciHHI T1OpHIIB 1 COPTIB 3HMKYBABCS SIK 3@ paHHIX, TaK 1 Mi3HIX
CTpPOKIB ciBOM: y Tibpuga Apryc — Ha 1,7-1,98%, y ribpuaa HIILL 9800 — na 1,22-
1,95%, y coptiB HopHuii BeneTeHb 1 AHTapis — BianoBigHo Ha 1,33-1,84 Ta 1,26-
2,49% BiIHOCHO CiBOM pimaky O03WMOTO 25 ceprHs, A€ BMICT ofiii OyB y Mexax
43,25-44,00%.

BwmicT Ouika B  HaciHHI MIJBHINYBaBCS 3a IMI3HIX CTPOKIB  CIBOM.
Halinmxkuuii BMicT OUTKa B HACIHHI CHOCTEpiralid 3a CIBOM pimaky 25 ceprnHs
(20,16-20,91%), a wHaiiBummii — 3a ciBou 15 Bepechs (21,25-22,15% ).

BMICT IiI0OKO3MHOJIATIB Ta €pyKOBOT KUCIOTH Y HACIHHI 3aJIEKHO B1J CTPOKIB
ciBOM KoJIMBaBCS B Mekax y riopuaiB BiamosigHo 15,30-20,90 mxmons/r 1 0,22-
0,39%, a B coptiB — 17,50-22,80 Mxmons/T 1 0,39-0,68%, TOOTO Kpallli MOKa3HUKU
SKOCT1 HAaClHHA OynH B riOpuaiB. BMICT epyKoBOi KHCIIOTH TPUMAaBCA B MEKaxX HOPM,
JOTYCTUMHUX ISl BAKOPUCTAHHS B XapuoOBUX 1 KOPMOBHUX IUIAX, a TOKa3HUKU
TJIFOKO3UHOMNATIB  AEIIO MepeBUullyBayid gonyctumi HopMu (20 MxMons/T). [1i3H1
CTPOKH CIBOM TPHU3BENIH 10 3HUKEHHS BMICTY TJIFOKO3MHOJATIB Y HACIHHI pIlMaKy
[35].

OpHi€ro 13 OCHOBHUX NpOOJEM Ta BTpPAT ypOXKAWHOCTI IMPHU BUPOILYBaHHI
O3UMOTO pINaKy € Tepe3uMiBisl pociauH. Bimomo, mo BUMEp3aroTh Ta THHYTH
3aryiieHi TMOCIBM Ta POCIMHHU II3HIX CTPOKIB ciBOM. KpiM TOro, Ba)JIMBUM
YUHHUKOM BILUIMBY € 1 MOP(OJIOTIUHI 0COOJIMBOCTI POCIIUH, K1 TEXK 3aJekKaTh Bij
CTPOKY TOCIBY, ajpke /it (OpMYBaHHS ONTUMAIbHUX MapaMeTpiB POCIUH TEpea
3UMIBJICI0O MAa€ MUHYTH ME€BHA KUIBKICTh Yacy 13 BIAMOBIIHUMHU TEMIEPATYPHUM Ta
BOJIOTUM peXuMaMu. ['OJJOBHHM OpraHoM O3MMOTO pilaKy € KopeHeBa IIuiika,
JiaMeTp SKOi Mepe BXOJOM B 3UMY Ma€ CTaHOBUTH 8-10 MM, Ta po3Mmip 1 KUTBKICTh
JIMCTKIB, SIK1 B 3MMOBUH MEP10/ IPUKPUBATUMYTh KOPEHEBY LIUIKY BiJl BAMEP3aHHS,
II0 TEX 3a0€3MeUy€eThCsl ONTUMAIBHIUM CTPOKOM IOCIBY.

BpaxoByroun cydacHi 3MIHM KJIIMary, OCOOJMBO OCTaHHIMH pPOKaMHU,
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BAXJIMBO 3a0€3MEYUTH POCIMHU JOCTYITHOIO BOJIOTOIO B TEPIOJA MPOPOCTAHHS.
Tomy, MOKHa CTBEpKYBaTH, IO ONTUMAIbHI CTOKH TIOCIBY O3UMOTO pillaKky — 1€
HasBHICTh Y TPYHTI Bojord. HaBiTh MOCIB y TpeTii JeKasl JUIHS, IIPU HASIBHOCTI
JIOCTYIHOI BOJIOTH B IPYHTI, Ma€ MEHIIIE PU3UKIB, HIK CiBOa y BEpPECHI, aJ)Ke 3arpo3a

BUMEP3aHHS MOCIBIB 3HAYHO IT1JIBUIITYE€THCS.

1. 2. PicT, po3BUTOK Ta yPO:KAHHICTh pillaKy 03UMOI0 3aJ1€KHO Bijl

HOPM MiHepaJIbHUX J00pPUB

Jist Toro mo0 pinak OyB mpuOYTKOBOIO KyJIbTYpPOIO, HEOOXITHO KOPCTKO
JOTPUMYBAaTUCh yCiX €JIEMEHTIB TexHousorii. HailcknaaHimmM enemMeHToM
TEXHOJIOT1i BUPOILYBaHHSA € pO3p0O0Ka palioHaIbHOI CUCTEMHU YI00peHHs. Bimomo,
10 O3UMUH pinak MoTpedye BENUKOI KUIBKOCTI MOXUBHUX pedoBuH. JliTeparypHi
JoKepesia MICTSITh CyNepewInBl JlaHi 100 HOpPM J0OpWB, sIKi HEOOXI1THO
BUKOPUCTOBYBATU IJisi yaoOpeHHs 1i€i KyabTypu [36-38]. Tomy B onTumizamii
MIHEPAJILHOTO KUBJICHHS KPHUETHbCS BEIMYE3HMH HEBUKOPHUCTAHUM pe3epB
N1JBUILIEHHS MTPOIYKTUBHOCTI pinaKky Ta €e(peKTUBHOCTI FOCIOIaPIOBAHHS.

KinbkicHa oOIliHKa BIUTUBY PETyIbOBAaHOTO (hakTopa, 1 Mepil 3a BCE PiBHS
YKUBJICHHSI, HA POJYyKTUBHICTh KyJIbTypH BiJoMa AocuTh AaBHO. E. Paccen BBaxkae,
o E. Mituepinix (1948) 1 b. banye (1948) Oynu oqHUMU 3 IEPILIKX, XTO BCTAHOBUB
MaTEeMaTUYHY 3aJIEKHICTh M1’ MPOAYKTHUBHICTIO KYJIbTYPH 1 KIJIbKICTIO HEOOX1THUX
MOKMBHUX PEYOBHH.

O3uMuii pimak KyJnbTypa, sSika AyXKe YyTJIMBa JO MIHEPAIbHOTO J>KHBIICHHS.
30a7aHCOBaHUM JKHUBJICHHSM MOXXHA MIABUILUTH ypoxkaitHicTh Ha 30-40%. Ha
ocnabJIeHUX TTOCIBaxX 3aJIEKHICTH I1e O1IbII BHCOKa 10 50% [39].

Bcei cinmbepkorocnonapchbki KyJlbTypHU CIOXKHBAIOTh 3 IPYHTY HEOOXIAHY
KiJIbKiCTb €/IeMEHTIB KUBJIEHHs I (POPMYBaHHS HAI3EMHOI MacH Ta BPOXKAIO. 1X
BUHOC 3JIEKUTh BiJ 0aratbox (akTOpiB: arpoTEXHIYHUX YMOB BHUPOLILYBaHHS,

0COOMMBOCTEH KyJIbTYpH, KUIBKOCTI 3aCTOCOBAaHUX JOOPHUB, PIBHS BPOXKalO Ta 1H.

[40, 41].
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Pimak BuMarae poaro4ux IpyHTIB, 110 MOB’A3aHO 3 MiJABUILEHUM BUHOCOM 13
TPYHTY €JIEMEHTIB MIHEpaJIbHOTO KHUBJICHHA 3 ypokaeM. Ha dopmyBanns 1 T
HaciHHA pinak notpedye: azory — 50-70 kr, dochopy — 25-35, kamirwo — 40-70,
kanbIiro — 40-70, maruito — 7-12, 6opy — 0,08-0,12, cipku — 20-25 xr, 110 B 3-5 pasiB
OinbIe, HIXK JUIST 36pHOBUX KyJIbTyp [42, 43]. AHanoriuni aadi OyjJd OTpUMaHi
iHmmMA gocaigaukamu: N — 64 xr; P,Os — 22; K,O — 32 kr/T [44].

OpienToBaO 10-30% eneMeHTIB KUBIIEHHS (3aJICKHO BiJl PIBHS BPOXKAWHOCTI)
pilak MOKe 3aCBOITH 3 TPYHTOBHUX 3amaciB. YacTHHY €JI€MEHTIB >KUBJICHHS MOXKHA
KOMIIEHCYBAaTH BHECEHHAM opraHiyHux A00puB 20-30 1/ra Kpaiie raiii BHOCUTH i
nonepeaHuk Pemry norpebu 3a0e3neuyoTh MiHEpaaIbHUMU JoOpuBamMu [27].

VYcmix BUPONIYBaHHS PIMaKy 3alleKUTh 1 Bl ONTUMAIbHOI KIUIBKOCTI
BHECEHOT0 a30Ty [2]. BiH BXOAUTh y BCI IPOCTI i CKJIa/IHI OUIKH, K1 € TOJOBHOIO
CKJIa/IOBOK0 YACTHHOIO MPOTOIUIA3MHU POCIMHHUX KJIITHH, a TaKOX HYKJIETHOBUX
KHCIIOT, 110 BIIITPAIOTh BAXJIMBY POJIb B OOMiHI pe4OBUH opraHizmy. Lleit enemeHT
MICTUTBCA B xs1opodini, pocharuaax, aakanoinax, y I1esKUX BiTaMiHax, pepMeHTax
Ta IHIIUX OPTaHIYHUX PEUYOBMHAX KIITHH. ['OJOBHHMH JpKepeliaMd a30Ty st
JKUBJICHHSI POCJIMH € coJii a30THOI KuciaoTh (NOj3') Ta amoniro (NH4"), B oOMexeHii
KUIbKOCTI — opraniuyHi aHioHM NOy, JErkopo3uuMHHI aMigud Ta HaWMPOCTIIIl
aMIHOKHUCJIOTH. Y MOBH a30THOTO KUBJICHHS iICTOTHO BIUTMBAIOThH HA PICT 1 PO3BUTOK
pOCIIMH. 3a HECTaul UBOTO €JIEMEHTY PICT iX P13KO moripuryerbes [45].

HasBhicTes a3oTy — 1e ¢akrtop, 1o HaWOUIBIIO MIpOK BIUIMBAE Ha
dbopmyBaHHs Bpokatro. biojioriuHuii MoTeHIiall YpOKalHOCTI pinaky Habararo
BUIIMK 3a TI BpOXkai, Kl OJEPXKYIThb clibrocnBupoOHukH. Hanpuknan, npu
BPOXKAHOCTI Ha PiBHI 5 T/ra ypoxkait popmyroTh nuiie 6au3bko 20% KBITOK 1
cTpyukiB. IlifBHILIEHHS MPOIYKTUBHOCTI pinaky Oe3mocepeHbO IOB’A3aHO 3
MaKCHMaJbHUM BUKOPUCTAaHHSIM a30THUX TOOPUB.

B ocHoBHOMY pimak 3acBOIO€ a30T y HITpaTHI (QopMi, B HEBEIHUKHUX
KUTBKOCTSX 3aCBOIOETHCS ¥ aMiauHa ¢opma a3oTy. HaykoBlii BU3HAYAIOTh MTOTPEOY
pinaky B a30Ti 3 pOo3paxyHKy 6 Kr Ha | 11 ypokaro HaciHHA pinaky. OgHaK 4acTto

CHOCTCpiFaGTLC}I CYTT€BI’II>1 ,ZII/IC6aHaHC MIK OKa3HUKAMH BHECEHOTO 1 IMOTJIMHYTOT'O
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pimakoM a3oTy — SIK HAacCHI0K, BHHHUKAIOTh JUCKYCil MPO KIJIBKICTH 1 CTPOKHU
BHECEHHSI A30THUX JOOPUB.

JIJist rapHOTO PO3BUTKY pilMaKy B MEPEA3MMOBUN MEPioJl HOPMY a30Ty s
OCIHHBOTO BHECEHHS BU3HAYAIOTh Y MEXaX Mi’K TEOPETUYHOIO MOTPEOOIO B 111 MICSII
(80 kr/ra) 1 (akTHYHOI HEOOXIAHICTIO (KUIBKICTh a30Ty, SKa 3aCBOIOETHCS
KyJIbTYPOIO 3aJI€KHO B1Jl KOHKPETHUX IPYHTOBHX 1 KJIIMaTUYHUX yMOB). Hammumiku
OCIHHBOTO a30TY pilaK He BTpayae [2, 4].

OnuuM 13 pKepen 301IbIIEHHS 3alaciB OO €JeMEHTa B IPYHTI € HOro
¢ikcamiss 3 MOBITPS NEBHHUMHM BHIAMH MIKPOOPraHi3MiB, SIKI MalTh Ha3BYy
acoliaTUBHUX. BOHM MOCENSAIOTHCS Ha MOBEPXHI KOPEHIB 3JIAKOBUX Ta IHIIUX
KYJIbTYp, a TAKOXK Y 1X pu3zocdepi 1 HarpoMaHKyIOTh MIEBHY KUTBKICTh a30Ty [46].

Y CTpyKTypi BUTpAT Ha BHUPOIIYBAaHHS HACIHHS PIMaKy O3UMOTO a30THI
no0puBa 3aliMalOTh HAWOUIBILY YacTKy, a TOMY 3MEHIIEHHS iX KITBKOCTI 3a
paxyHOK OakTepialbHUX a30T(IKCYIOUUX MpernapaTiB € akTyalbHUM. HaykoBi
NOBIJOMJICHHS IOJAO iX 3aCTOCYBaHHS Ha piNaKky MOOJWHOKI, a OJepKaHl JaHi
gacTto Majonepekoniausi. 3okpema B.II. CaBenkoB [47] B ymoBax lleHTpanbHOi
YOpHO3eMHOI 30HM Pocii BuUNpoOOByBaB pi3HI OakTepiajibHI Ipenaparu
a30T(IKCYIO4Oi [1i, IHOKYJIIOIOYM HHUMHU HACiHHS pinaky siporo. [lorogHi ymoBu
B POKHU JOCHIDKEHb XapaKTepU3yBaluCs AEPIIIUTOM OMaAiB Ta MiABUIICHOIO
TEMIEPaTypoI0 TMOBITPs,, 10 IEBHUM YHHOM BIUIMHYJO Ha e(EeKTUBHICTh
OilompenapatiB. J[OCTOBIpHY HAJBUINKY BpOXKal OJep>kKaHO Big  arpodinry,
MI30piHY 1 pu3oeHTepuny. Ilpenapar puzoarpun 3abe3nedyuB ICTOTHUN MPUPICT
mumie B 1998 p. — 0,3 1/ra.

Mertoto AocmipKeHb, M0 MPOBOAWINCH BrpoaoBxk 2006 — 2009 pp. Ha
CIpOMy  JIICOBOMY TIOBEPXHEBO OIJICEHOMY JIETKOCYTJMHKOBOMY  IPYHTI
exciepuMmenTainbHoi  6a3u  I31T3P YAAH Oyno BcraHoBUTH e(EKTHBHICTD
NepeanociBHOI 0OpOOKH HACIHHS pPIMaKy O3WMOTr0 MpemnapaTuBHOI (HopmMoro sK
OJIHUX a30Tdikcyrounx Oakrepiid mif Ha3Bowo miazodit (Bua Agrobacterium
radiobacter 204), Tak 1 iX MO€AHAHHA 3 NPOTpyitHHKOM BiTaBakc 200 DO, a

TaKOXX BU3HAUMUTH Kpally A03y Aia30(]iTy s IHOKYJIAIIT HUM HaCiHHS.



36

[1ig BriBoM OakTepianbHOTO mpemnapary a3oTdikcyrouoi aii giazodity (BuI
Agrobacterium radiobacter 204) ypokaiiHICTb HACiHHA pillaKky O3UMOrO B
CEpeIHbOMY 3a TPU POKH JOCIIKEHb 3aJI€KHO BiJl 03U 1HOKYJIAIIT 3pocTana Ha
0,27 —0,35 1/ra (Ppon NisPsoKgo) 1 cTanoswmia 3,03 — 3,11 T/ra; Ha MABUIICHOMY
doni sxuBienHs (NgoPsoKgo) BoHa mocsrna 3,47 — 3,58 1/ra, mo Ha 0,18 — 0,29 1/ra
O1bIIIE B1J KOHTPOJIIO.

[TomyTopna no3a OGiompemapaty aiazodity Ha 000X (QoHAX MIHEPATLHOTO
*uBieHHS (NasPeoKgo 1 NgoPsoKoo) 3a0e3neuna mpupicT yporkaro HaClHHS pilaky
o3umoro 0,35 1 0,29 T/ra 3a ypokaifHOCTI Ha KOHTPOJISIX BiamoBimHo 2,76 1 3,29
T/Ta.

[Ipu mepeAnociBHIN 1HOKYJSIT HACIHHS pIiMaKy O3WMOIO IpernapaToM
a30T(IKCYr04O0i J1ii A1a30(ITOM Ta 3a MOEIHAHHA HOr0 3 MPOTPYHHUKOM BITAaBAKC
200 ®D na mipBuiieHoMy ¢GoHi MiHepanbHOro kuBiieHHS (NgoPeoKgo) onmepixano
HaWBUIIMH yporkait — BiamoBiaHO 35,5 1 35,2 %. Lle mae miacraBy pekoMeH1yBaTH
MPOBOJUTH TEPEANOCIBHY OOpOOKY HACIHHA pinaKky O3UMOro Aia3opiTom 3
BiTaBakcoMm 200 OD sk 3acid ofep:kaHHS 3I0POBUX CXO/IIB M€l KyIbTypH [48].

3a OaraTbMa JOCIIKEHHIMH BCTAaHOBJICHO, 1110 3 MIJIBUIIICHHIM JI03 a30THUX
n00pUB  BpOXKAMHICTH 3pocTae, ajne adCONIOTHI BEIMYMHUA TMPUPOCTY BPOKAIO HA
OJIMHUIIIO BHECEHOTO 30Ty 3HIKYIOThCSI, TOOTO BEJIMKI /103U a30THUX J0OpHB (450-
500 kr/ra), sk MpaBUIIO, HE JAIOTh OYIKYBaHOT €eKOHOMIYHOI Bijtayi [49].

VY 3B’513Ky 3 IIUM Ha JOCTIAHUX MOJIX [HCTUTYTY 3poInTyBaHOTo 3emMiiepoOCcTBa
HAAH Vkpainu B 30H1 Aii IHrynenpkoi 3pollyBajbHOI CHCTEMH BHBYAIacs
e()eKTUBHICTb PI3HUX 7103 a30THUX JOOPUB Ta CMIOCOOIB OCHOBHOT'O MiHIMI30BaHOTO
0OpoOITKY TPYHTY 3 BUKOPUCTAHHSM IMTUPOKO3aXBATHUX KOMOIHOBAaHUX 3HAPSIh
JIMCKOBOTO 1 4u3enbHOTO TUMy BHpomoBxk 2009-2011pp., Merow skux Oyio
BCTAHOBJICHHSI HAMOLITBIT €(PEeKTUBHUX CITOCOOIB OCHOBHOTO OOPOOITKY IPYHTY 1 7103
3aCTOCYBaHHS a30THUX JOOpPWB TMPH BUPOIIYBaHHI PIMaKy O3MMOTO B YMOBax
3pOIICHHS Ha MIBAHI YKpaiHU Ta iX BIUIMB Ha PICT 1 PO3BUTOK POCIIHH, MPOAYKIIIITHI
MPOIIECH, YPOXKai 1 sIKICTh HACIHHSI.

PesynbTaTi pociigkeHb MoKa3ajy, 110 TP BHECEHHI a30THOTO J100pUBa Ha
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piBH1 Ni3o y 2010 pori Oynu oTpuMaHi HaMKpaii pe3yibTaTd MO BapiaHTax. 3a
ymoB 2009 ta 201 1 pokiB kpamioro BusBuiIacs 103a Nigo.

HaiiBrmuBoBimmM (hakTopoM Ha GopMyBaHHS BpOXKar0 HACIHHS pilaKy Oysu
MiHepasbH1 100puBa. AHATI3YIOUH OJEp)KaHl pe3yJbTaTH MOKHA CTBEpP/KYBaTH,
10 31 3pOCTaHHIM 703 a30THUX JO0OpUB 10 Nigo BIIOYBAETHCS ICTOTHE 3POCTAHHS
Bpoxkaro. Po3paxynkoBa n03a Nizp y 2009 ta 2011 pokax mpusBena 10 3HHKEHHS
piBHS yposkaiHocTi [50].

bmusbko 25% BCiX HEOOXIIHMX Makpo- 1 MIKPOEJIEMEHTIB O3UMHUM pirak
CIIOKMBA€ BOCEHH. Y J00pe MiHEpalli30BaHUX IPYHTaX OCHOBHI €JIEMEHTH
YKUBJICHHS MIJ PilakOM HE BUMHBAIOTHCA, TOMY LIO 3B’S3aHl SIK IPYHTOM, TakK 1
KyJlbTypoto. Ha jerkux mimaHux IPyHTax PEeKOMEHAYEThCS BHECEHHS JI00pUB 1
BOCEHH, 1 HaBecHl. BaximBo 3abe3neuyBaTH piak HEOOXIIHHUMH €JIeMEHTaMu
JKUBJICHHS 3 ONTUMAJIbHUMHU IHTEpBaJIaMH, IO Ma€ TapaHTyBaTH CTIMKICTb
KyJbTYPH J0 MOCYXH Ta IHIIMX CTpeciB [2].

Yuponosx 2012—-2014 pokiB Oyiu poBe/IeH1 0JIbOB1 JOCIIIH J11 BUBUCHHS
BILTUBY PIBHS MIHEPATHLHOTO Y0OPEHHS Ha BPOKANHICTh Ta SKICTh PIMIaKy 03UMOTO
riopuga Apryc Ha yopHoszemi tunoBomy CTOB "Cnasa" I3sicinaBchkoro pailony
XMeNbHUIIBKOT 001aCTi.

HaiiGinpmry yposkaitHicts — 3,94 T/ra — B cepeIHbOMY 3a POKU JOCIIIKECHb
OJlep)KaJIn 32 BHECEHHA MiHepanbHUX A00puB y HoOpMi NgoPgoKizg + Neo B
nipxuBiIeHHs. [Ipupict ypoxkaitHOCTI Ha BKa3aHOMY BapiaHTi craHoBuB 2,10 T/ra,
a0co 114,1 BiagcoTka.

HaiiBuii CTpyKTypHI TOKa3HHMKH YpOXKaro pInaky o03UMOro (KUIbKICTb
CTPYYKiB Ha pociuHi — 99,7 mIT., KUTBKICTh HACIHUH Y cTpydKy — 20,0 mIT., KUTBKICTh
HaciHuH 3 1 pocnunu — 1994,0 mit., maca 1000 naciauH — 3,49 r, Mmaca HaciHHs 3 1
pociunu — 7,0 T) BIAMIYEHO Y BapiaHTi AOCTiAY 3a BHECEHHSI MiHEpAIbHHUX TOOPUB
y HOopMi NgoPgoKizo + Neo B MIPKUBIICHHS, IO ¥ TO3HAYUIIOCS HA YPOKAWHOCTI.

HaiiGinpmmii BMicT omii — 45,1% — opepkaHO y KOHTPOJIBHOMY BapiaHTi
JocTiay, ane HaWOuIblui 3aranbHuid Buxig omi — 1,58 1/ra — 3 mpupoctom 10

koHTpoJto 0,75 1/ra, abo 90,8%, onepkaiiv 3a BHECEHHSI MIHEpPAJIbHUX TOOPUB Y
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HOpMi NgoPgoKizo + Neo B mimpkuBnenss [S1].

Hopmu miHepanbHUX TOOPHWB TaKOX MAarOTh 3HAYHUHN BIIUB Ha BHKUBAHHS
POCIIMH B MEpioj 3UMiBIIL. 3a pe3yibTaTaMu A0CTIIKEeHb, ipoBeaeHux y 2007-2008
pp. Ha IOCHITHOMY TOJi JAEpXKaBHOTO MiampueMcTBa JlocimigHe TOCmomaapcTBO
«Ilepemoray YAAH mono BCTaHOBJIEHHS OINTHUMAaJbHUX HOPMHU MIHEpaIbHUX
JOOpUB MiJT 03UMHM pillaK Ha JEPHOBO-MII30JUCTUX CYIJIMHKOBUX IpyHTax IBaHO-
®paHKiBChKOT 00s1acTi Oy70 BHU3HAYEHO, IO BYDKWBAHHS POCIIHH 3aJIekKalo BiT
piBHS yIOOpEHHSI O3UMOTO pimaky. 30Kpema, BHECEHHS MiHEpaJbHUX JOOpUB
NeoP30Kso migBuiiye BukuBaHHA pociauH a0 70,2%, mo Ha 6,9% Oinbiie 3a
BIJIOBIJTHUY MOKa3HUK HAa KOHTPOJBHUX BapiaHTax. 31 301IbIIEHHSIM HOPMHU 100pHB
yABIY1 BIDKMBAHHS POCIMH CTaHOBUTH 72,7%, 1m0 craHoButh 9,4%. HaliBuium
MOKA3HUK BIKUBAHHS pOCIUH OyB 3a BHEeCeHHS NigoP70Kiso 1 ctanoBuB 74,4%.
Bigxunenns Bixg koHTpomto ctaHoBuio 11,1%. Ilomanpine 30ibIIeHHS HOPMU
100puB 10 N24oPgoKago 3HMIKYE 11€H TTOKA3HUK.

HaliHnxuuii MOKa3HUK BW)KMBaHHSA pociuH — 73,3 OyB Ha KOHTPOJIbHUX
TIIISTHKAX, JIe T0OprBa HE BHOCHIIH.

OTxe, peryirour piBEHb MIHEPAJILHOTO KUBJICHHS, MOJKHA JIESIKOIO MIPOIO
BILJIMBATU HA MOJIbOBY CXOXICTh 1 BIDKUBAHHS POCIMH MPOTSATOM BereTallii.

bionoriuna BpoKaiHICTh TOCIBIB pINaKy HaWOUIbIIE 3aJIEKUTh Bl JIBOX
MOKa3HUKIB CTPYKTYPH BPOXKako, a caMe BIJ] KIJIbKOCTI POCJIMH Ha OJUHUI IUIOIII Ta
MPOYKTUBHOCTI OJIHIET pOCTMHU. 3arajibHa YPOKAMHICTh PIMaKy 3MEHIIYEThCS K
y pa3i 3plDKEHHS, TaK Y pa3i 3aryiieHHs mociBiB. OnTuMalibHa KiJbKICTh POCIUH
Ha OJIMHMII TUIONI € JOCUTH PI3HOIO B JIITEPATYPHUX JKEpeiax 1 KOJUBAETHCS BiJl
40 no 100 pocnuH Ha M2,

HaiimMenme pociuH — 66 mT./M? 03UMOr0 pPilaKy B CepeIHLOMY 3a JBa
POKH JTOCITIIPKEHB 30€periocs Ha KOHTPOJIbHUX BaplaHTax, e J0OpPHBa HE BHOCHIIU.
Y no0OpeHHs: 03UMOro pinaky MiHepaJbHUMHU IT0OpuUBamMu 3 po3paxyHKy NeoP3oKso
30UTBIIYBAJIO KUIBKICTh pOCIMH Ha 8 mTyk abo 11% mopiBHSIHO 3 KOHTpoJjieM. 31
301IbIIEHHSM HOPMHU JOOPHB yJIBiUl MOKA3HUK TYCTOTU CTOSIHHSI POCJIMH CTaHOBHB

78 mr./M2, o Ginblie MOpiBHAHO 3 KOHTposieM Ha 12 mrt. a6o Ha 18%. HaiiBuumm
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MOKa3HUK T'yCTOTH POCIWH OyB 32 BHECEHHS MOTPiitHOI HOpMU A00pHUB N1goP70K1s0.
[Toxansiie 36i0bIIEHHS HOPMH JOOPHUB 3HIKYE LeH MOKA3HKK 10 73 IT./M2, o Ha
7,6% OlbllIe MOPIBHSHO 3 HEYA00OPEHUMU BapiaHTamu [52].

Jlis  OTpuUMaHHS BHCOKOI BpOXKAWHOCTI pIiMaKky O3MMOTO HEOOX1IHO
TEXHOJIOTTYHUMH 3aX0JIlaMUd CPOPMYBaTH ONTUMAJIBLHY TUIONLY JIMCTKOBOI MOBEPXHI
JUIs1 3a0e3MeUYeHHs BIAMOBIIHOT KIJTBKOCTI cyx0i peuoBuHHM. Lle € HaliBaXKJIMBIIIOO
YMOBOIO OTPUMaHHSI BUCOKHX BPOKAiB.

3 MEeTOI0 BHBUYEHHS BIUIMBY CHOCOOIB OCHOBHOIO OOpOOITKY IPYHTY Ta
MIHEpaJIbHUX AOOPUB Ha (OPMYBAHHS ACUMULALINHOI MOBEPXHI Ta HAKOIMUYEHHS
CyX0i PEUOBMHM pINaKy O3UMOro OyJIu MPOBEACHI JOCHIKEHHS B YyMOBax
[lepeakapnarts y Bigaunl  TexHojorii  IBaHO-DpaHKIBCHKOTO  1HCTUTYTY
arponpomucioBoro BupoOHuTBa HAAH Vkpainun B cramioHapHOMY AOCTIAL
BripoaoBxk 2003-2006 pp.

BaxxnuBum, a iHO1 1 BUpimaasHUM (aKTOPOM € CTaH POCIUH, 32 SIKOTO BOHU
Hnyte Ha mnepe3uMiBiio. OcnabrieHl, HETOPO3BUHEHI ab0 Mepepociii POCIUHU
M1IAI0THCA BEIMKOMY PU3UKY 3aru0esi B mepioj] 3MMHU.

Pe3ynbTaTi NOCHIIKEHb CBIIYaTh, IO BaXKJIMBE 3HAYEHHSA Y (POpMYBaHHI
POCIIM 03UMOT0 PiNlaKy MaJio a30THE KUBJICHHS. y BCIX BapiaHTaX JIOC1y BHECEHHS
200 xr/ra a30Ty 301IbITyBaJIO BUCOTY pociivH Ha 30-50 cMm.

VY (popmyBaHHI BUCOKOTO BPOXKAIO CLIILCHKOTOCHOJAPCHKUX KYJIBTYP BaXKJIUBa
pOJIb HAJIEKUTh JMCTKOBOMY amapaTy. Bimomo, mo B mporect (OTOCHHTE3Y
YTBOPIOETHCS 1 HarpOMaJIKy€eThCsl OloMaca pOCIHH, Yepe3 1€ BeIMYMHA BPOXKAlo
CLITBCHKOTOCTIONAPCHKUX KYJIBTYP BU3HAYAETHCS CHIIOI0 PO3BUTKY HAZA3€MHOI MacH
1 3/IaTHICTIO (POTOCHHTETUYHOTO arapaTy HAKOMUIYBAaTH OPTaHIYHY PEUOBUHY.

BpaxoBytoun 11e, Oyj0 BU3HAYEHO IUIONLY JIUCTKOBOI MOBEPXHI B OCHOBHI
da3u pocTy Ta PO3BUTKY pIMaKy O3UMOTO. MakcumaibHa IUIONIA JMCTKOBOT
nosepxHi Ha GoHi N170P70K120 Ta N2ooP70K120 cTanosuna 54,64 ta 54,96 thc.m?/ra,
o Ha 16,48 Ta 16,57 Thc.M%/ra Ginblie, HOPIBHAHO i3 KOHTPOJIEM.

B pesynbrari mpoBeneHHX po3paxyHKiB Oyj0 BCTAaHOBJICHO, IO HAWBHIII

MOKa3HUKK (POTOCUHTETUYHOTO MOTEHIIATy POCIMHU 03UMOro pinaky GopmyBaiu
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Ha MOoYaTKy no3piBanHs. HaliBuiuii 3a3Hauennii mokasHuk 0yB Ha (oH1 NgoP7oKi20
Ta CTaHOBUB 3,396 MJIH.M’IH./Ta, IO IEPEBUIIYBAIO BiANOBITHMI IOKA3HUK Ha
xoHTpoii Ha 1,024 MuH.M?/1H./Ta.

BHeceHHs a30THUX J0OpHUB crpusiio 36inpmennio YT na 1,82 ta 2,60 r/m?
3a 100y. Omxe, Ha (oHl NzoP70Ki20 32 BHeceHHS a30Ty B YOTHUpHU €TallH,
MOKPAIIYIOThCSI YMOBH POCTY Ta PO3BUTKY POCIIMH PIIIaKy 03UMOTO, IMiIBUIIYETHCS
IHTEHCUBHICTb Tpoliecy POTOCHHTE3Y 1 MPOAYKTUBHICTH MOCIBIB [53].

HenocratHe BHeceHHs MiHEpaJbHUX JOOPUB TIJ KYJIBTYpY 3HHXKYE Ti
yposkaitHicTh Ha 2940 %, a nepeBUILICHHS CIPUYUHSE 3HKEHHS IKOCT1 HACIHHS 1
NIJBUILIEHHST 3aTpaT, TOMY JJs MOBHOi peai3amii O10J0riYHOr0 MOTEHIaly
BPOXKAMHOCTI POCJIMH pIMaKy O3UMOTO MOTPIOHO 3a0€3MEeUUTH iX JOCTATHHOIO
KUIBKICTIO TTOKUBHUX pevyoBuH [43, 54, 55].

Came 111 YUHHUKH CIPSMOBaHI Ha JIOCSTHEHHSI MPOTHO30BAHOTO 1 OUIBII
BHUCOKOTO YPOXaro pilaKky 03UMOro.

Hocmimpxennsmu P. B. llleBuyka, I'. @. PoBHa, I'. C. Kupuenko [56] mom0
BUSIBJICHHS OCOOJMBOCTEN (POPMYBaHHS 3aIlJIAHOBAHOTO YpPOXKalo PilaKy O3UMOTO
Ha OCHOBI 3aCTOCYBAaHHS pallOHAJIbHOI CUCTEMHU YAOOpPEHHS (PO3paxyHKOBHUX
METOMIB 703 JOOpPHMB) Ha YOPHO3EMI THUIIOBOMY  CJIa0OTYyMYyCOBaHOMY
JIETKOCYTJIMHKOBOMY B yMoOBax 3axinHoro Jlicocreny Ykpainu Oyi0 BCTaHOBJICHO,
0 MOP(QOJIOTIYHI MOKAa3HUKU PO3BUTKY POCIUH (KUIBKICTH CHOPMOBAHUX
JUCTKIB y PO3ETIl, JiaMeTp KOPEHEBOI  IMIMHKH) ICTOTHO 3aliealdu  BiJl
3aCTOCYBaHHS PI3HUX CHCTEM YAOOpEHHS.

Haiikpamuii po3BUTOK POCIMH O3UMOTO pINaKy 3a0e3Meunsio BHECEHHS
n00puB 3a PO3PaXyHKOBHUMH METOJIAMH Ha ypOXKaWHICTh 4 T/Ta, CepeIHs KUIbKICTh
chOopMOBaHMX JHCTKIB Yy po3eTii cTtaHoBuia 8,4-9,0 mT., AiamMeTrp KOPEHEBOI
muitku — 9,8-11,0 MM, Ha KOHTPOJIBHOMY BapiaHTI 11l TOKA3HUKHU Oy HIKIUMHU
(KUTBKICTh JUCTKIB — Ha 3,9—4,5 mT., 1iaMeTp KOpPeHEBOi MUKKH - Ha 5,6—6,8 MM).

Bci enemenTu cTpykTypu (KUIBKICTH CTPYYKIB Ha  POCIHMHI, KIJIBKICTb
HACIHMH Yy CTPYYKY Ta T'yCTOTa POCJIMH) MAalOTh MPSIMUI BIUIMB Ha (HOpMyBaHHS

BpokaiHoCT1. HaitOG1nb1mil mpupicT BpOKaro HaciHHs 3a Tpu pokH (2,77-3,09 1/ra)
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3a0e3neunii po3paxyHKOBl HOPMHU JOOpHWB Ha 3aIUlaHOBaHWHA ypoxad 4 T/ra,
JIe YCi €JIEeMEHTH CTPYKTYPH BPOXKAIO 3pOCTaId. MakCHMalIbHAN ypOKail HACIHHS
(4,08-4,4 t/ra) ogepxaiii Ha BapiaHTax, Je JOOpHUBA BHOCHIIM 32 PO3PAXyHKOBHUMH
METOJIaMH Ha 3aIlJIaHOBaHY ypPOKalHICTb.

PesynbTaTu nocnimkens, mpoBeaeHux y 2008-2010 pp. Ha KocaigHOMY MOJI1
IncturyTy 3emiiepobctBa  miBaeHHOro periony HAAHY mono BusiBiICHHS
arponpuiioMiB, sIKI CHPHUSIOTH MIJBUIICHHIO MPOAYKTUBHOCTI PIMaKy O3MMOTO B
NOCYIUIMBUX yMoOBax MiBAeHHOro Cremy NOKa3yloTh, 110 HAWBUIIUN piBEHb
BpOXkaro 3a0e3nedyBajio BHECEHHs J00puB 103010 NeoPss + N3z mo o06ox
nonepennukax — 3,87 Ta 2,42 1/ra, mo Ha 0,81 11/ra GiibIe, HIK Ha KOHTPOJI 11O
CTEpHBOBOMY HonepeaHuky 1 Ha 1,14 1/ra Oinpe no napy. biauspkoro 10 1poro
OyJia BpOKailHICTh IPU BHECEHHI PO3PaxXyHKOBOI 103U A40OpuB Ha 2,0 T/ra Ta NgoPas
1o yopHoMy napy Ta N3oPss + Neo micisi cTepHROBOTO nonepeanuka [S57].

OCHOBHMMH CKJIaJJIOBUMH IHTEHCUBHOI TEXHOJIOT1] BUPOIIYBaHHS O3UMOTO Ta
Aporo pinaky B YkpaiHni, Ha AyMKy Mapkosa I. [58] €: cTBOpeHHsI perioHaJIbHUX 30H
KOHIIEHTPOBAHOTO BUPOIIyBaHHS 03UMOTO 1 sIporo pinaky, Big 10-15 mo 30-35 tuc.
ra, BHPOIIYBaHHS pPAOHOBAaHMX BHUCOKOIPOAYKTUBHUX  O€3epyKOBHX 1
HU3bKOTIIIOKO3WHOMAaTHUX "00" cOpTiB 1 TiOpUIIIB 03UMOTr0 Ta SPOTO PINaKy, sKi
XapaKTEPU3YIOThCA TPYIMOBOIO CTIWKICTIO O HAMOUIBII TOIIMPEHUX XBOPOO 1
mKIJHUKIB. Ha pociMHax Takux COpTIB 1HKYOAUIMHMIA Mepioj 3aXBOPIOBAHHS
MOJOBKEHUM, a IIIOJOHOIISHHS TATOTEHIB HEIOpPO3BHHEHE. XiMidHa 00poOKa
MOCIBIB B OKPEMHUX BHUIAJIKaX BUKIIOYAETHCS, & Y pa3l NPOBEJAEHHS, — Y HE3HAUHHUX
MacmTabax. BUKOpUCTaHHS CTIMKHUX COPTIB HE TUIBKH 3a0LIaJKy€ BUTPATH Ha
NeCTULIMIM, aje W, 10 HaWBa)JIMBille, — BiJBepTae HeOe3NeKy 3a0pyIHEHHs
HABKOJIMIIIHROTO CEPEOBHINA Ta MPOIYKTIB YPOKAI0 TOKCHYHUMHU PEYOBUHAMU. Y
KOXXHOMY T'OCIIO/IAPCTBI PEKOMEHIYEThCS BUpolyBaTH Kinbka "00" copTiB pinaxy,
SKI MarOTh TEHETHYHI BIJIMIHHOCTI IOJIO CTIHKOCTI MpoTH XBopoO. lle mae
MOKJIMBICTh TPOJOBXYBATH CTPOKM COPTO3MIHM BHACHIZIOK MOBUIBHIIIOTO
YTBOPEHHS HOBUX BIPYJCHTHHX pac TMAaTOreHiB; CiBOy MpPOBOJUTH JIHUIIE

BUCOKOSIKICHUM HACIHHSIM BHCOKHMX PENpOJYKIIiN palilOHOBaHMX OE3epyKOBHX 1
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HU3bKOTTIOKO3WHOJIATHUX COPTIB O3UMOI0 Ta SAPOro pinaKy B ONTHMAaJbHI CTPOKHU
JUIS  KOXKHOT ~ KOHKPETHOI  IPYHTOBO-KJIIMATHYHOI  30HH; arpo0iojorivyHe
OOTpYyHTYBaHHsI pO3MIIIIEHHS PillaKy B CIBO3MIHAX MIC/IS HAWKpaIUX MOTEPETHUKIB
1 OITUMAJIFHUX CTPOKIB MIOA0 HOTO MOBEPHEHHS Ha MOMEPEIHE MOJIe; JOTPUMAHHS
MIPOCTOPOBOI 130711111 MK OKpEMHUMH COpPTaMHU pirnaky, M MOCIBAMU O3UMOTO 1
SpOTO piNaKy Ta IHIIMMH KaIyCTIHUMHU KYJIbTYpaMu; 3aCTOCYBaHHs OOTPYHTOBAHHUX
30HAJIBHUX CHUCTEM OCHOBHOTO 1 MEPEANOCIBHOIO O0OpOOITKY IPYHTY 3aJ€KHO Bif
Horo crany ta 3a0yp’SHEHOCTI; 3a0€3MeUEeHHs POCIUH €JIEMEHTaMH MIHEPaJIbHOTO
JKUBJICHHS II1JI 3alpOorpaMOBAHMIA YypoKail; BUKOPHCTaHHS CIHEL1aJi30BAHOIO
KOMIUIEKCY CyYaCHUX CUTBCHKOTOCMONAPCHKUX MAIIWH AJsl SIKICHOTO BUKOHAHHS
BCIX pOOIT B ONTHUMAaJIbHI CTPOKH; 3aMPOBAIXKEHHS 1HTETPOBAHOI CUCTEMU 3aXUCTY
pinaky BiJ LIKIJHUKIB, XBOpPOO 1 Oyp’sHIB; CyBOp€ NOTPHUMAaHHS TE€XHOJOTTYHOI
JUCLMIUIIHY TIPY BUPOIIYBaHHI 03UMOT0 Ta SPOTro pilaxy.

3 yciX KyJbTYp POJMHU KalyCTSHUX pilaKk 03UMUN BUCYBA€ BUCOKI BUMOIH
JI0 POJIOYOCTI IPYHTY Ta JO MiHEpadbHOro >XuBjeHHA. lle mom’s3aHo 3 Horo
O10JIOTIYHUMU OCOOJIMBOCTSIMU Ta TIJBUIIEHUMU TOTpedaMu KyJIbTYypH B
eJIeMEeHTaX MIHEpaJIbHOTO )KUBJICHHS HAa (POPMYBaHHS OAMHUII BPOXKALO.

3a ganumu M.M. TaBpumoka, B.H. Canarenka, A.B. Yexosa, M.I
®enopuyka [43], Ha dopmyBaHHs | T BpOXKalw pinaKy O3MMOMY HEOOXITHO
3abe3neuntr 50-70 kr conyk azoty (N), 25-35 kxr cnonyk dochopy (P20s), 40-70
kr kanito (K20), 40-70 kr kaneiiro (Ca0), 7-12 kr maruiro (MgO), 10-20 kr cionyk
cipku (S), 80-120 rpamiB cnoayk Oopy (B). 3a BHHATKOM a30Ty, SIKHM
3acTocoByeThest y A031 30-60 N kr/ra BoceHu, yci qoOpuBa mif pinak O3UMUMN
BHOCSITHCSI BOCEHHU MiJI OCHOBHUH 00p0OITOK IpyHTY. OCKUIBKM 1€ BOCEHU Ha
dbopmyBaHHs JTUCTKOBOI po3eTku 8-10 nucTkiB, kopeHeBuia 8-10 cM, KOopeHEBOi
muiikn 8-10 MM, HaKOMMYEHHS BIOCTANb JUIsl TEPE3UMIBII IYKPIB Ta I1HIIMX
IJIACTUYHUX PEYOBHUH, pinmak o3umuii cnoxuBae: 30% cronyk azory (60 kr N/ra)
10% crionyk dhocdopy, 20% xamito (80 kr KoO/ra y nepiiri 4-6 THKHIB MICIISI CXOIB),
25% cnonyk cipku, 15% marnito, 25% cnonyk 60py Bif iX 3aranbHoi noTpedu. Cin

BIIMITUTH, IO JIMIIE 3a BUCOKOI I'PYHTOBOI POAIOYOCTI Ta 30aJaHCOBAHOrO M
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ONTUMI30BaHOTO MIHEPAIBHOTO J>KUBJICHHS 3aKJIaJa€ThCSA TOTEHIIal BHUCOKOI
ypOXKaWHOCTI piraky o3umoro [59].

Pinak moGpe pearye Ha BHECEHHSI MIKpOEJIEMEHTIB, OCOOJIMBO CIpKU Ta O0py.
Jl51s oTprMaHHs BUCOKUX BPOXKAiB pilaky He0OX1Ha JOCTATHS KUIBKICTh CIPKH, sSIKa
MO3UTHBHO BIUIMBAE HA PICT, BPOXKAWHICTh Ta SKICHI MOKAa3HUKH pilaky, MpuiMae
y4acTh Y PeakIisx, o MiABUITYIOTh CTIMKICTh POCIHH JI0 O10TUYHMX i a010TUYHHUX
ctpeciB [60, 61]. J{ns ogepkanus yposxkaitHocTi 3,0—-3,5 T/ra HEoOXiHO HE MEHIIEe
50 kr/ra cipku [62, 63]. Cipka IHTEHCUBHO 3aCBOIOETHCS Y TIEP10] BECHIHOTO POCTY
1 HeoOX14Ha JJIsl CHHTE3Y Py aMIHOKHUCIIOT 1J11 YTBOPEHHS OLIKIB. Y pOCIUHI cipKa
€ KOMIIOHEHTOM sy (PEpPMEHTIB, SIKI MIATPUMYIOTh YTBOPEHHS TIIOKO3UIIB, IO
MaroTh (piTocanitapuy aito. Cipka MiBUILYE BUKOPUCTaHHS a30Ty Ta CTaOLII3ye
BMICT 0J1ii y HaciHH1. [I0rOBHIOBATH BMICT CipKU MO>KHA BHECEHHSIM y TPYHT TiICY,
BammHsAHOTO OopomrHa. OJHUM 13 JIETKOJOCTYITHUX, JIEBUX 1 €KOHOMIUYHO BUTITHUX
3aX0/IIB € JJUCTOBE BHECEHHS CIPKU Y BUTJIAJl €JIEMEHTAPHOI CIPKU - 3aCTOCYBaHHS
npenapaty TioBit Jlxer, mo wmictuth 80% cipku (HOpMa TMO3aKOPEHEBOTO
YKUBJICHHSI CTAHOBUTH 812 Kr/Ta).

MarHieBi 100prBa NO3UTUBHO BIUIMBAIOThH Ha MIJABUIIECHHS B HACIHHI BMICTY
CUpPOro MpoTeiHy Ta e(pEeKTUBHOCTI BHECEHUX KamiiHuUx mo0puB [64]. ns
onepkanHs 10 1 HaciHHS pinmaky HEoOX1THO 5—8 Kr MarHiro. 3a HecTayl MarHiro,
HOTO BHECEHHS y BHTJISAI Mar"ieBux moOpuB mae mpupict ypoxkar 0,3-0,55 1/ ra
[62]. MarunieBe TOJOMyBaHHS PIMAaKy CIOCTEPIra€ThCS Ha TPYHTAX 3 HHU3BKOIO
MOTJIMHAIBHOKO 3/IaTHICTIO, 0COOJIMBO HA 3aKUCIICHUX. MarHiii 6epe akTHBHY y4acTh
y (GoTocuHTe31 pOCIMH. 3a JIe]iUTy MarHiro y IPYHTI Ha JHUCTKaxX pINaKky
3’SBIIIETbCS  KUJIKOBUU XJIOPO3, MapMypOBICTh, BOHH 3r0JIOM HaOyBarOTh
YEepBOHOTO a00 KOPUYHEBOrO 3a0apBJICHHS 1 BIAMUpPaIOTh. BHECEHHSI MarHi€BHX
n0OpUB TIIBUINYE YpPOXKAWHICT, HACIHHSA, 301IbIIyE Y HBOMY BMICT CHPOTO
npoteiny. Ha rpyHrax, siki noTpeOyroTh MarHiii, BHOCSTh KaliMarHe3ito.

Pinak o3umuii € HOCUTH YYTJIMBOIO KYJBTYpOI 10 3a0€3leueHHs 00opoM,
MOJTiOI€HOM Ta MapraHieM. Ix motpebda as popMyBaHHs yposkaro HaciuHs 3,0 T/ra

ctanoBuTh 200—400 r, 5-16 r Ta 300—-1800 r BigmoBigHO [65].
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bop BmmBae Ha 00MiH peuoBuHU HykJeiHoBuMHu kuciotamu (JIHK, PHK),
BYIJICBOJHUN Ta OUIKOBHI OOMIH, MOl Ta (opMyBaHHA OOOJOHOK KIIITHH,
(GYHKIIIOHYBaHHS KJIITHHHUX MeMOpaH, Oepe ydacTh Yy peryJioBaHHI BOJHOTO
pexumy pociuH. KpiM Toro, BiH BIUTMBA€ Ha PO3BUTOK Ta 3aILTITHCHHSI KBITOK, TOMY
3a WOro HEJIOCTayl 3HIWKYETHCS KUIBKICTh CTPYYKIB Ha POCIIMHI Ta HACIHHSA B
CTpYUKax, 110 BeJie 10 HeloOopy Bpoxkaro [66]. 3a nedinuty 60py B IPYHTI ICTOTHO
TaJIbMYETBCS PICT POCIIHH, CIIOCTEPIra€ThCs XJI0PO3 MOJIOIUX JTUCTKIB, 3HIKY€EThCS
3aB’sI3yBaHHS CTPYUYKIB Ha POCJIMHI, 3MEHIIYETHCS KUTBKICTh HACIHUH Y CTPYUKY,
CIIOCTEPIra€eThCsl OMaJaHHAd CPOPMOBAHUX CTPYUYKIB. XapaKTEpPHOI O3HAKOIO
HecTaul 00py € MmosiBa 4epPBOHO-(10JIETOBHUX IJISIM IO Kpasix JHUCTS, 10 MOCTYOBO
OXOIUTIOE BCl JIUCTKOBI IUacTUHKU. Ha ciabo 3a0e3neueHux OOpoM TIpyHTax
YPOXKANHICTh PIMAKY MICIAS BHECEHHS LIbOTO MIKPOEIEMEHTY 3pocTae. bop ciin
BHOCUTHU TIPU MEPEANOCIBHOMY OOpOOITKY IPyHTY. Y pasi HEOOXiJAHOCTI TPYHT
MOTOBHIOITH (pochopHUMEU T0OpHUBaAMU Y BUIIIsIAT OOpHOTO 200 MapraHizoBaHOTO
cynepdocdary, a HaBeCHI BHOCSTh a30THI JOOpHBa y BUIJISAI CIPYAHOKUCIIOTO
aMOHi10 200 cynbdaT Kajito.

HaiiBuia npoAyKTHUBHICTh POCIHMH CHOCTEPITAa€ThCS 3a HAABHOCTI OOpy B
rpyuti B a031 0,4-0,8 kr/ra. Hapmimok 1mbOro eneMeHTa BHUKJIUKAE Yy POCIUH
TOKCHUKO3, CTapl JIMCTKH MO KpasX CKPY4YYIOTbCS, BIIMUPAIOTh 1 0OMajaroTh,
YEpelIKH CTal0Th POKEBUMH, 1HOAI YEPBOHIIOTh. POCIMHU B’SIHYyThb, KBITKU
dbopmyroThbes apioHUMHU 1 Omiaumu. He pekoMeHIyeThcsi BHOCHUTH OJHOPA30BO
O1s1b1I 5IK 3 Kr/ra 60py, OCKUIBKH 1€ MOKE HEraTUBHO BIUIMHYTH Ha PICT HACTYITHOT
(3epHOBOI) KyIbTypu. OnITUMaJIbHA HOPMa BHECEHHS CTAaHOBUTH 1,5 Kr/ra 0opy 1ist
POCIIMH 3 BEJIUKOIO 1 CEPETHBOI0 OTPEOO0I0 Y IIbOMY €JIEMEHTI KUBJICHHS.

MomniOeH mnoinirye a30THE >KUBJICHHS POCIHH, MIJBUILYE CTIMKICTH 0
3aMOpPO3KIB Ta MOCYX. 3aCTOCYBaHHS MOJIOJACHOBHUX JOOPHUB J03BOJISIE 301JIBITUTH
30ip cuporo mporeiny Maibke Ha 0,15 T1/ra. 3a HOro Hecraudli 3MEHIIYETHCS
KOe(DILIEHT T'JIKYBaHHS, CKOPOUYETHCA KIJIBKICTh CTPYUKIB Ta CYTTEBO 3HUKYETHCS
Maca TucA4yl 3epeH [66]. MouniOaeHOBe TOJNOAYBaHHS POCIHUH  piNaky

CIIOCTEPITa€EThCS Ha KUCIUX TPyHTaX. XapakTepHa AlarHOCTUYHA O3HaKa AePIIUTy
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€JIEMEHTa BHSBISIETbCA Yy MOBUIBHOMY pOCTI pOCIUH, nedopmariii JIHCTKIB,
MOTOBIICHHI JIUCTKOBUX IUIACTUHOK. JI7s1 TOMOBHEHHS MOJIOIEHYy B TIPYHTI,
0COOJIMBO 32 YMOB, KOJIM HOTO 3amacu cTaHoBIATh 0,15 1 MeHIe MI/KT B CyXOMy
IPYHTI, JOLLUIFHO BHOCHUTH BOCEHHM MOJIOJEHOBO-KUCIHUNA aMOHIA abo MomiOaar
aMOHIIO-HATPil0 M ModioAceHI3oBaHu cynepdocdar. Hopmu ix BHECEHHS CIif
KOperyBaTd BIJIMOBIAHO JIO PeE3YyJbTaTiB arpoxXiMIYHOTO aHajidy IPYHTY.
OnTumanpHa 103a MOTIOEHY B IPYHTI 711 pOCTY M pO3BUTKY piraKky cTaHOBUTH 0,2
kr/ra. Ilig giero  MoJiOJeHy CYTTEBO 3pOCTa€ MPOAYKTUBHICTH POCIHH,
M1JBUIIYETHCS] BMICT CUPOTrO MPOTEIHY B HACIHHI.

Mapranens Oepe akTHBHY ydacTh y Mpolecax (POTOCHHTE3y Ta CHHTE3Y
JKUPIB, MIJIBUIIYE CTIHKICTBH J0 XBOpoO. BHECeHHs HOTO CIiji MPOBOUTH B TIEPIOT
pocty crebia, 0yToH13alli1, UBITIHHSA. Mapraselb y pociiMHax aKTUBI3YE JIII0 PI3HUX
dbepMeHTIB, BIUTMBAE HA CUHTE3 OUIKIB 1 BYTJIEBOIIB, CITPUSIE 3aCBOEHHIO POCITMHAMU
K HITPATHOTO, TaK 1 aMmoOHiMHOro azoty. JledgiuuT MapraHiro Haivacriiie
CIIOCTEPITa€EThCS HAa IPYHTAX 13 HEUTPaJIbHOIO a00 JY>KHOIO PeakKili€ro, 0COOIMBO Ha
MIIIAHUX 1 CYMNIIMIAHHUX, a TaKoX Ha TOpQoBHUIAX. 30BHIIIHI O3HAKHM HeECTadl
MapraHiio Ha pifaKy MpOsBISIOTHCS y BUIJISAI XJI0pPO3y JUCTKIB. bpak Maprasiito
IPU3BOJUTH 10 (POPMYBAHHS Ha POCIMHAX 3HAYHO MEHILE CTPYUYKIB Ta 3HUKEHHS
BMICTY HUPY B HACIHHI.

Mapranenp JOLUUIBHO BHOCUTH y BHUIVISIAI MO3aKOPEHEBOTO IMiIKUBJICHHS
pociuH cynbdatoMm Maprasiio y (asi crebnyBaHHS-OyTOHI3allli HAa TPyHTax i3
HEUTPaAIbHOIO a00 JTY>KHOIO PEAKIIIEI, TPU I[LOMY 3POCTAE€ MPOYKTUBHICTH POCIHUH,
M1JBUIYETHCS] BMICT OJ1li y HaciHHI. ONTUMAaJIbHOIO JJO3010 JUIsl POCTY 1 PO3BUTKY
pinaky € HasBHICTb MapraHiio y IpyHTiI B 1031 0,3 kr/ra. Minp BruiMBae Ha
IIBUJIKICTb OKHCHO-BIIHOBHUX peakiid. Ilig BrmimBOM — MiAl MOJIMIIYETHCS
BYTJICBOTHEBHUIA 1 OLTKOBHIT OOMiH, TIIBUIITYETHCSI HAKOMUYCHHS OUTKIB Ta KHUPIB. Ii
HECTaya HEraTUBHO BIUTMBAE Ha mpolecH (OopMyBaHHS MUIKY, U0 MPU3BOIUTH /10
TipIIOro ONMUJICHHS KBITOK Ta 3MEHIIEHHS KiJTbKOCT1 HACIHHS B CTPYYKaX.

HacinueBa npoIyKTUBHICTH pilaky 3HAYHOIO MipOIO 3aJI€KUTh BiJ] HASBHOCTI

B I'PYHTI MIKpO€JIEMEHTIB. BOHU CHPUSIOTh CUHTE3Y B POCIMHAX MOBHOIO CHEKTPY
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(bepMeHTiB, K1 1al0Th 3MOTY IHTEHCUBHIIIE BUKOPUCTOBYBATH COHSIYHY €HEPTilo,
BOAy, MakpoenemeHnTH xkuBjaeHHs (NPK). MikpoenemeHTH TiABUIIYIOTh IMYHITET
pOCHHMH, iX CTIHKICTh J0 YypaX€HHS XBOpoOamu, 3amo0iraroTh (Hi310J0TIUHIN
nemnpecii. BoHM mokpamryroTh OOMIH pPEYOBMH 1 TIO3UTHBHO BIUIMBAIOTH Ha
YPOKaMHICTh Ta SAKICTh HACIHHSA PIIMAKY.

Jediuut MIKpoelneMeHTIB MOKE€ BUHUKHYTH 32 HECHPUSTIUBUX IPYHTOBO-
KJIIIMAaTUYHUX yMOB. Ha JIerkux minmaHux rpyHTax MOKe CTIOCTEePIraTUCs BAMUBAHHS
6opy, Maruito. Ha Topd’ssHUKaX HETOCTYIMHOIO JIsl POCIHMH CTa€ Mijib. Y JIY>)KHOMY
CEepPEeNOBUIIl JOCTYMHICTh OUIbIIOCTI MikpoenemeHTiB (Zn, Cu, B, Mn, Fe)
oomexxena. Kwucme cepemoBuie € Cepiio3HOI0 MEPEToHO0 MJisi TOTJIUHAHHS
pociunamu N, P, K, Mg. PaHHbOBECHSIHI XOJIOAU NPU3BOAATH JI0 3aTPUMKHU
PO3BUTKY KOPEHEBOI CHCTEMH, II0 HETATHMBHO BIUIMBA€ Ha 3aCBOEHHS IPYHTOBHX
MIKpOeJIEeMEHTIB, ocdopy 1 MarHiro.

Cnig maM’siTaTy, 0 MPU cepeHi 3a0€3MeUeHOCTI IPYHTY MIKpOeJIeMEHTaMU
3a JOMIOMOT 00 MIKPOJIOOPUB MOKHA OTpuMatu rpudaBky Bpoxato 4-10% Big 6opy;
4-7% - Big MmomiOaeny i 5-20% - Big Mapraniro. MikKpoeJIeMEHTH JIOIIJIbHO BHOCUTH
y BUTJISA/I1 TO3aKOPEHEBOTO M1HKUBJICHHS POCJIMH PINaKy pa3oM 3 0ONPUCKYBaHHSIM
MOCIBIB MECTUIIU/IAMHU.

B ocrtanHi poku nokazaHa BHUCOKa €()EKTHUBHICTH IMIMPOKOTO 3aCTOCYBaHHS
OoOpoOKM TMOCIBIB pIiMaKky OakOBUMHM CyMillaMd TECTUIUAIB 3 PIIKUMU
KOMIUIEKCHUMH JOOPUBaMHU, B CKJIaJIl SIKUX MICTATHCS HEOOX1THI POCITMHAM MaKpO-
1 MikpoesnemeHTH: A100 (Makpo + MiKpo), Kp. (2,5-5,0 kr/ra); Ansda-I'poy Excrpa,
p. (2,0 n/ra); Ansda-Hano-I'po, B.p.kx. (30 miu/ra); Amkoson, p. (0,5-5,0 n/ra);
Bepmubiomar,p. (4-12 n/ra); T'ymeke, p. (0,6-4,5 n/ra); HoOpuBa piaki a3oTHI
(KAC), p. (50-80 kr/ra); Ekonuct 6araTokoMrnoHeHTHUH, p. (2-5 n/ra); Ekonuct
MoHO, p. (1-2 m/ra); Koma, B.p. (2,5 n/ra); Makcrmmanr, kp. (2-4 kr/ra);
Mikpo6ionoriune no6puBo «EMOioHik», p. (1-5 n/ra); HoBanon (aiTpiduiexc), m. (4-
16 xr/ra); HoBodepr, m. (25-50 kr/ra); HoBodepTt M, kp. (25-50 kr/ra); HyTpi-dait
Marayw, p. (5 n/ra); Opaxym, p. (1-6 n/ra); [Ipomik, p. (0,5-10 n/ra); Peakom Ilmroc,
p. (4-6 n/ra); Pyt, p.k. (0,8 n/ra); Cokpar, p. (1-6 n/ra); Como, B.p. (1-8 n/ra);
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Como6op D, rp. (5-6 kr/ra); @anart, rp. (0,2 xkr/ra); dokyc, rp. (1 kr/ra); Xemnmep,
rp. (2-3 xr/ra); Lleomit (Mmako+mikpo P), p. (2-5 n/ra). [TozakopeHeBe miKUBICHHS
POCIUH IIPOBOJATH Y (a3l po3eTku, cTe0ayBaHHs abo OyToHizaiii [58, 59].

OcHOBOIO BpOXkaiB € HaJIe)KHE 3a0e3MeUCHHS HacaMmIiepea a30ToM, hochopom
Ta KaimieM. [IpoTe Ayis OTpUMaHHS BUCOKHX YPO’KaiB HEOOX1JHE BHECEHHS 1HIIHUX
MaKpO- Ta MIKpPOEJIEMEHTIB. 32 KOMIIJIEKCHOTO BHECEHHSI MaKpO- 1 MIKPOEJIEMEHTIB
Koe(imieHT BUKOpPHUCTaHHS a30Ty 3poctrae Ha 25-30% [38]. OTxe, BHECEHHSA
MIKPOEJIEMEHTIB € JOCUTh aKTyaJIbHUM €JIEMEHTOM TEXHOJIOT11.

Ockuibku 1oTpeOda B pI3HUX €JIEMEHTAX KUBJIEHHS B OKPEMHUX I'PYHTOBO-
KJIIMAaTUYHUX 30HaX € PI3HOI0 (Yepe3 pI3HYy KUIbKICTh iX Yy TIPYHTI), IOCTa€e
HEOOXIJTHICTh BUBUYEHHS 1 PI3HUX MIKPO- Ta MaKpoJOoOpUB 3a PI3HUX I'PYHTOBHX
yMOB. Y JIbBIBCBKOMY HAaI[lOHAJIBHOMY arpapHOMY YHIBEPCUTETI, B YMOBax
3axinHoro Jlicocrenmy Ykpainu Oynu nmpoBefeH1 JOCITIHKEHHS, METOI0 SIKHX OYI10
BCTAHOBJIEHHSI €()eKTUBHOCTI HOBUX J0OpuB Bij kommaHii "HyTpitex Ykpaina" nHa
03UMOMY pIMaKy.

Texnonoris BupomyBanHs Oyna Takoro. [lomepeaHuk pimaky — o3uma
nmenuns. [lin opanky BHocwiu Tykocymim NaP17Ksg— 4 1/ra ta I'panyOop HaTyp
3aJIeKHO BIJ] CXeMH JOCTiAy. A30THI J10OpuBa (amiadyHa ceJiTpa) BHOCHIIM SIK
M1JHKUBJICHHS TI0O Mep3yioTasioMy rpyHTI — 0,3 T/ra Ta Ha MOYaTKy pocTy crebna —
0,15 1/ra. Oppasy micns ciBOu BHocwiu rep6iuua bytizan 400 (2,5 n/ra), sikuii
MOBHICTIO 3aXHUIIAB MOCIBYU BiJ 3a0yp'aHeHHs. Bocenu y a3i 6 TUCTKIB 1 HaBECHI 3a
Bucotu 20 cM pinaky BHocuiu Gynrinua Kapamo6a (0,75 n/ra). Jlo moyarky nBiTIHHS
y ¢a3i Benukoro OyToHa JJIsi 3aXUCTy BiJ KBITKOiJla Ta MPUXOBAHOXOOOTHHUKIB
BHECIU
incektunua Hypen 1 (0,6 n/ra). ¥V ¢a3zi BiTiHHS MOCIBU OONPUCKAIA THCEKTUITUIOM
®dactak (0,15 n/ra). Buecenns mnpemnapatiB Bij kommanii "HyrtpiTex Ykpaina'
3I1ACHIOBAJIM PAa30M 13 MECTHUIMIaMU 3T1HO 31 cxemoro pociiny. Hyrpiant [lmtoc
OmnifiHuii BHOCWJIM TpuYi: BoceHU y (a3i 6 nuctkiB (2 kr/ra), HaBecHi y (a3l 8
mucTKiB (3 kr/ra), y ¢asi Benukux OyToHIB (2 Kr/ra).

Cxema nociify ckiiananacs 3 Takux BapianTiB: 1. KoHTposs 0e3 BHeCeHHS; 2.
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['pany6op Hatyp (10 kr/ra); 3. I'pany6op Haryp (10 xr/ra), HyrpiBaut Ilmroc
Omiiinuii (7 xr/ra); 4. I'pany6op Hatyp (10 kr/ra), HytpiBaut Ilmtoc Omiitaumit (7
kr/ra), Paiikat ykopinenHs (250 mn/ra) y daszi 6 auctkiB Bocenu; 5. I'panybop
Hatyp (10 kr/ra), HyrpiBant Ilmroc Omiitauit (7 kr/ra), Paiikat ykopinenus (250
Mmi/ra) y dhasi 6 1ucTKiB BoceHH, PatikaT pict (500 mui/ra) HaBecHi y (pa3i 8 TUCTKIB;
6. I'pany6bop Haryp (10 xr/ra), HyrpiBant Ilmtoc Omiiinuit (7 xr/ra), Paiikat
ykopineHHs (250 mi/ra) y dasi 6 aucTkiB Bocenu, Paiikat pict (500 mu/ra) HaBecH1
y ¢a3i 8 nuctkiB, Palikat go3piBanas (500 mu/ra) y dasi no3piBanns; 7. 'pany6op
Hatyp (15 kr/ra); 8. I'pany6op Haryp (15 xr/ra), HytpiBaut [lmtoc Omiiinnii (7
kr/ra); 9. I'pany0op Haryp (15 kr/ra), HytpiBaut [Intoc Oniitnuii (7 kr/ra), Paiikar
ykopiHeHHs (250 mu/ra) y ¢asi 6 muctkiB Bocenu; 10. 'pany6op Hatyp (15 kr/ra),
HytpiBant Ilntoc Omiiiamii (7 kr/ra), Paiikat ykopinensas (250 mn/ra) y dasi 6
JUCTKIB BoceHH, Paiikat picT (500 mi/ra) HaBecHi y ¢a3i 8 nmuctkis; 11. ['panybop
Hatyp (10 kr/ra), HyrpiBant Ilmtoc Omiitauit (7 kr/ra), Paiikatr ykopinenus (250
mi/ra) y ¢asi 6 1ucTkiB BoceHu, Paiikat pict (500 mui/ra) HaBecH1 y (a3l 8 TUCTKIB,
PaiixaT no3piBanns (500 mi/ra) y ¢asi 103piBaHHS.

30UTbLIEHHSIM YPOXKAHHOCTI O3UMOT0 pIMaKy XapaKTepU3yBaJUCs BapiaHTH,
JIe BOCEHHU 3JIIACHIOBAIM 00poOKy mpenaparoM "Paiikat ykopinenusa" B Hopmi 250
mi/ra. Ha ¢oni ynobpenns ['pany6op Hatypom — 10 kr/ra, HytpiBantom Ilnroc
OmniitHuMm Ta 00poOKOI0 PaiikaToM yKOpIHEHHSI BpOXKaiHICTh cTaHoBmia 3,83 T/ra,
110 BUIIE 32 KOHTPoJb Ha 1,02 1/ra, abo Ha 36%.

3a 301np1IeHHs HOpMHU BHeceHHs ['panybopy Hatyp no 15 kr/ra, o0poOku
HytpiBanTom Ilntoc OniiinuM Ta PaiikaTomM yKOpiHEHHsI BpOKalHICTh 3pocTajia Ha
1,11 7/ra, abo Ha 40%, mopiBHSAHO 3 KOoHTpojeM Ta Ha 0,09 T/ra mopiBHSHO 3
MIOTIEPETHHO OMMCAHUM BapiaHTOM.

3pocTana ypoxaiHICTh 1 i1 BILIMBOM 00poOKM mpemnapaTamu Paitkar picT ta
Paiikat no3piBanns. [Ipu womy Ha ¢oni BHecenHs ['panybop Hatypy 10 kr/ra Ta
PaiikaTy pict BpoxkaiiHicTh ctaHoBUia 4,02 1/ra, Palikary nospisanns — 4,07 1/ra.
3a 30inblIeHHsT HOpMU BHeceHHsA ['panybop Hatypy mo 15 kr/ra Tta oOpoOkoro

npenapatamu Paiikat pict Ta Palikar 103piBaHHS YpOXKaWHICTH 3pocTalia
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BiamosigHo 10 4,10 ta 4,15 1/ra, mo Ha 1,29 ta 1,34 1/Ta, a0 Ha 46% Ta 48%,
OiybIIe, Hi’K HA KOHTPOTI.

AHani3 NOKa3HUKIB CTPYKTYPHU BpOXkaro, MOKa3aBs, 110 BHECEHHS JOOPUB Bij
xkomnaHii "HyTpitex Ykpaina" crnpusie 301IbIIEHHIO KITBKOCTI CTPYUYKiB Ha OJTHIN
pOCIHHI, KUIBKOCTI HaciHUH y cTpydKy Ta Macu 1000 HacinuH. Bunsitkom € Palikat
no3piBaHHs, A¢ 3poctae jguiie maca 1000 vacinun Ha 0,05 1. KinbkicTh pociauH Ha 1
M? y CEpEIHLOMY CTaHOBUTH 61 1T, (Bigxmnenus + 1 pocnuna) [67].

JIOCTYIHICTh MIKpOEJIEMEHTIB 3aJICKHUTh Bl AKOCTI IpyHTY ¥ piBHS pH. [lns
pifaKy 0COOJIMBO BaXKJIMBI, OKpIM CIpKH, OOp, MapraHelb 1 MoJiOJeH. Y 3aimisi,
IMHKY W MiJl B O3UMOIO pINaKy HEMae BEIMKOI MOoTpedu. MikpoereMeHTH €
aKTUBATOpaMU OOMIHY PEUOBHUH 1 EH3UMATUYHUX PeaKIlii y pociauHi. Bonu motpibHi
Ha MEBHIN CTafll pO3BUTKY 7151 (POPMYBAHHS BPOXKAKO Ta HOT0 SIKICHUX MOKa3HHUKIB.
OpHak Juisi OJiep>KaHHsS XOPOIIUX PEe3yibTaTIB JIUIIE MPUPOIHOTO 3a0e3MeUeHHS
MIKpOeJIeMEHTaMHU HEJ0CTATHBO.

Tinbku 3aBAsSKM 30allaHCOBAaHOMY 3aCTOCYBAHHIO JIOOPHUB, IO MICTSTh
MIKpOEJIEMEHTH, MOKIJIMBO OTPUMATH MAaKCUMAJIbHUM ypOoKail HaJeXHOT SKOCTI, 1110
F€HETUYHO 3aKJaJeHUM Yy HaCIHHI CLIbCHKOTOCHIOJAPChKUX KynbTyp. Hecrtaua
MIKPOEJIEMEHTIB Y JOCTYIHIN (popMi y TPYHTI TPU3BOIUTH J10 3HM>KEHHS IIBUIKOCTI
MPOTIKAHHS TPOIIECIB, IO BIAMOBIJIAIOTH 32 PO3BUTOK POCIHH. Y KIHIICBOMY
pe3ynbTaTi 1€ MPOBOKYE BTPATy ypoOXkaro, WOTO KIACHOCTI Ta HE3aJ0BITBHUX

OpPraHOJICIITUIHUX BJIACTUBOCTEH.

1. 3. Bu6ip coprty uu riopuaa, sik (pakropa intencudikauii TexHoJorii

BHPOIIYBAHHA TA NiABUIIEHHS YPOKAHMHOCTI pillaKky 03MMOro

O3umuii pimak € TPOMYKTOM, IO OPIEHTOBAaHWM Ha EKCIOPT, 3a HOTO
JIOTIOMOTH 13 JIETKICTIO MO>KHA BUWTH HAa HAMOLIIBIIT CBITOBI PHHKH, TIPH IIbOMY pillaK
€ JOCHTh PHU3UKOBOIO KYJbTYpOI, SKa B HECHPHUATIMBUNA 3a KIIMaTHYHUMU
YMOBaMH PiK, MOX€E MPU3BECTH JO BUHUKHEHHS JIMIIE 3HAYHUX BTpaT. Y IHOMY

CBITJI, HEUTpaTi3allisi HeTaTUBHOTO BILIUBY KJIIMAaTHYHUX YMHHUKIB HAJICKUThH caMe
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HAYKOBO-OOIPYHTOBAaHOMY BHOOpPY HAaCIHHEBOTO Marepiaiy. ['0OJOBHUM acmekToM
BHCOKOTO BPOXKal0 € MPaBUILHO MiAi0OpaHuii TiOpHUI UM COpT, SIKUI BIAMOBIIATHME
JI0 IPOTHO30BAHUX KIIIMAaTUYHUX YMOB Ta 0OpaHOi TEXHOJIOT11 BUPOIILyBaHHS.

PuHoOK HaciHHS pimaKy € OJHUM 13 HAWMOTYXHIIMMX B YKpaiHi, HA AKOMY
HACIHHA piMaKy BUCTYIA€e TOBApOM 1 00'ekToM nociimkenHsa. Copt, riopuj neBHoOi
KyJIbTYpPHU B Cy4YaCHUX YMOBaX BEJIEHHS CLIbCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA HE
MOK€ OOMEXY€EThCS TUIBKM HACIHHSIM, a CYNPOBOJKYETHCS KOMIUIEKCOM
TEXHOJIOTIYHUX, MAapKETUHTOBUX, CEPBICHUX MOCHYr. Ha puUHKY HaciHHS pimnaky
CIIOCTEPITa€EThCSl TAPMOHIMHE MOEJHAHHS BCIX CKJIAJ0BHX KOMIUIEKCY, a MPOLEC
BIIPOBA/DKCHHSI Y BUPOOHULTBO IOYMHAETHCA 3 MPE3EHTalli HOBalld pINaKy
OJTHOYACHO 13 HEOOXIAHMMHM JUIsl WOTO BUPOILYBaHHS MpernaparaMmy, TEXHIYHUMHU
3acobamu, NpUoOMaMHu.

3rigno nanux Jepxkpeectpy 13 42 3asBHUKIB O3UMOTO pirmaKky 6 — e HayKOBi
yCTaHoOBH, 1HII 36 — Qipmu. Sk 6auuMo, MPOIMO3HUIIis HACIHHS pinaKy GOpPMYETHCS
NEPEeBAXHO KOMEPLIMHUMHU KOMIIaHISIMH, OprasizauisiMi, Qipmamu, TOOTO
nepeBakae MPUBATHA CEJICKIIIS.

BiTuM3HsAHUN pPUHOK HACIHHA PiMaKy HAlOBHIOBABCS HACIHHSM 3apyOi1KHOI
CeJICKINi TOCTYIOBO 1 Hapa3l JOMIHYE HaJ YacTKOI HACIHHSA BITYM3HSIHOTO
BupoOHUIITBa. CydacHa KOH IOHKTYpa pPUHKY HACIHHS pilaKy B po3pi3i iIHO3EMHOI 1
BITUM3HSHOI CEJIEKI[lI HACIHHS CKJaJlacs OJHO3HAYHO B 01K 1HO3EMHOIT CENEKIli, sKa
Hapi3i oxormoe moHax 80% YacTKu CErMEHTY 03uMOro pinaky [54].

B Vkpainy iMnoptyroTs cepTudikoBaHe HACIHHS pilaKy MepeBaXxHO KOMIaHIi
3 eBponeiicbkux kpaid — Himeuunnu, [lBeitnapii, @paniii, 1isUIbHICTh AKUX Oyia
3acHoBaHa 3 cepenuHu 1990-x pp. YcmimHO po3BUHYNIM MisUTbHICTH HACIHHEBI
KoMmmaHii 31 cBiToBUM iM'ssM «Moncanto» (30 copTiB, riOpuaiB pinaky) —
[eimapis, CILIA; «Hopnanoiiue [ldpnanuenmyxt ['anc-I'eopr Jlemoke Kby» (15
copTiB, riopuniB pimaky), «Jloiue 3aatdepenenynr Al» (13 coprtiB, ribpumis
pinaky) — Himeuuuna; «Ilionep» (10 coprtiB, riOpumiB pinaky) — ABCTpis;
«€Bpaniz» (14 coprtis, ribpuniB pinaxy) — @panumis; tomo. Konkypeniiio B

CErMEHTI 1HO3EMHOI'0 HACIHHS O3UMOTO pinaKy CKIIaar0Tb COPTHU «MoHcaHTO» —
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JIK Cenona, Timoc KJI, JIK Imemxi KJI, JIK Imip KJI, Ex3extori, Ex3oruk, JIK
Cextop, JIK Cepenanma; coptu «Jlemnke» — Illepma, Tpymn®, Topin, ABarap,
Ckeittep, Taypyc, Poxan, Bic6i; coptu «loitue 3aardepenenynr Al» — unacri,
Enimakc KJI, Bepitac KJI, Mapadon, Pymba, K Immpemn KJI, Citpo; coptu
«€EBpaniz» — EC Mepkypiit, EC [Jomino, EC Cenen, EC I'inpomens, EMOnem, EC
Anonco, EC Amiac, EC Henryn; coptu «Ilionep» — I1P46B10, IT1P45]/103,
[1P46B14, T1P46B15, TIP 46 B 21, IIP 45 ]I 04, TIP 46 B 20. B cermenrTi
BITUM3HSIHUX 3asBHUKIB HACIHHS O3MMOTO pINaKy TMpPeCTaBICHO MO3UIISIMU
HayKoBUX ycTaHOB. Lle — IBaHo-®pankiBchkuid iHCTUTYT AIIB 31 cBOiMU copTaMu
Hema, Jlem6o, Cpera, Tucemenuupkuii, [amunpkuii, UYepemom, Jlanran;
HarionanpHuili yHiBepcUTET O10pecypCiB Ta NPUPOJIOKOPUCTYBAHHS YKpaiHU —
KcasepiBcbkuii, Cuntertik, CHiroBa koposnesa, Kneonarpa, ['iOpu cOKoIIBCbKUH,
Awnrtapis; [HctutyT oniitHux kynbTyp HAAH — Atnant, Auna, Crinyna, Cono; TOB
«Ximarpomapkerunr» — 'KX 3705, KX 0224, 'KX 2624, 'K I'abpiena.
[lepeBaxkHa OUIBIIICTH COPTIB 1 TJAPUAIB O3UMOTIO PIINaKy, IO MPEACTABICHO
B Peectpi Ha 2015 p. He mepeBUIIyIOTh pik peecTparlii 5 pokiB (72% BiJ 3arajibHO1
KibKOCT1). CHiBBIJHOIIEHHSI HOBUX 1 CTapuX COPTIB O3UMOIO pINMAKy CKJIaJaae
179:39. Onnak € okpemi OJMHUYHI BHUMAAKU MIATpUMYBaHHS B PeecTpi myxe
«3pimx» copTiB. Hampuknan, copt KuiBcbkuit 18 (pik peectpartii 1982) — 3asBHUK
HauionansHuit 60TaniuyHuil caf im. I'puiika, copt TuceMeHeubkuii (pik peectpanii
1989) — 3asBuuMK IBaHO-®PpankiBchkoro iHcTuTyTy AIIB. He nuBisumch Ha 1ie,
B1I0YBa€ThCSI AKTUBHE COPTOOHOBJICHHS 1 3aMiHa CTapuX COPTIB O3UMOTO pimakKy
HOBUMHU aHajoramu, Skl € OUIbIl Cy4yacHUMU 1 ajantoBaHUMU. OCHOBHI
XapaKTEPUCTHKN 3apPEECTPOBAHUX COPTIB 1 TIOPUAIB O3UMOTO pIMmaKy Maiike
IICHTUYHI: HampsiM 1X BUKOPUCTaHHS — OMIMHMI; sKICTh — «00»; BIAMIHHOCTI
CIIOCTEPITatOThCA 332 KPUTEPIEM PEKOMEHIOBAHOT 30HHU /IS BUpoIyBaHHs [54, 68].
B karanosi copTiB pocCiHH, TMPUAATHUX J/JIS BUPOIIYBaHHS B YKpaiHi
3apeecTpoBaHi 19 cenekiiiiHuX yCTaHOB SIKI MPOMOHYIOTH 54 copTu 1 TiOpuan
O03UMOTO pinaKy. 3apeecTpoBaHI COPTHU BIAPIZHSIIOTHCS 3a OaraThMa O3HAKaMH,

MOYMHAIOYM BIJ] POKY peecTpallii, BUpoOHUKa (BITUYM3HSHI, 3apyOiXKH1), 30HAMU
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BUPOIIYBaHHS, HAmpsIMOM BHUKOPHCTAHHSA, OCOOJIMBOCTSIMH  BUPOIIYBaHHS,
MPOIYKTUBHICTIO, SKICHUMHU MOKa3HUKaMHU Ta iHII. TOMy BaXXJIMBHM 3aBIaHHIM
€ cHucTeMaTH3allid Ta aHaji3 COPTOBUX OCOOJIMBOCTEHN AJIsl KPAIOTO X CIPUMHSTTS
[68].

BpaxoByroun cydacHui piBE€Hb CEJIEKIIi COPTIB, SIK1 ICHYIOTh Ha CbOT'OJIHI, a
TaKOXX MPUPOJHI YMOBH 1 MOXKJIMBOCTI JjIsl peaii3allii pocIuHaMU CEeJIEKI[IHHOTO
NOTEHIIaTy, MOTEHIlIIiHA ypOXKalHICTh pinaky B YKpaiHi 3apa3 MOBHHHA Oyna 0
csiraTy Maiike 6 T/ra. Y yomy K MpUYrHa TOTO, 1110 CEpEIHs YPOKalHICTh MO KpaiHi
CTAHOBUTH OJM3bKO 2,5 T/ra? Bu3HaueHHsS MOTEHIIMHOI ypOXaWHOCTI — IyXkKe
BXUJIMBUMA 11 KOXKHOTO ToOCIoAapcTBa Kpok ymepen. Came MOpIBHSHHS
NOTEHUINHUX MOKJIMBOCTEH 13 peajbHO OTPUMAHMM BPOXKAEM JOIOMAarae Kpaiie
30piEHTYBATHUCS Ta BUMPABUTU MOMUIKH JJISl TTOJIMIICHHS Pe3yIbTaTy HACTYITHOTO
pazy. MokHa mnepepaxyBaTd HU3KY YMHHHKIB, SK1 3/1aTHI 3aBaJUTH OTPUMAHHIO
MOTEHI[IITHOT ypOXKalHOCTI: IMOraHa CTPYKTypa IPYHTY, MOro YIIUJIbHEHHS, SKi
MOXXYTh TPHU3BOIUTH 10 HeaooTpumaHHs 30% MOTEHIIHHOTO BpPOXKaK; BUCOKA
3a0yp’ssHeHIicTh (8%); HemocTaTHS 3a0e3MEUYCHICTh IMOKUBHUMH PEYOBHUHAMU
(15%); Hemoiku MOCIBHOTO Marepialy Ta HEONTUMaJIbHUN BHOIp copTy, ridpuaa
(10%); moranuii BuOip Mmicus Juisi BUpouryBaHHs (8%); BUCOKHI pIBEHb BILUIUBY
xBOpoO Ta mkigHUKIB (12%); mig yac 300py 1 30epiraHHsi BpOKaro Tocroap MOXKe
BTpatuty 1ie 15% Bix roro oocsry [69].

IcHye 3aranpHOBiIOMa AyMKa TIPO T€, IO COPTH Ta TIOPUAM pIlMaKy MaroTh
OJIHAKOBY BpoaiHicTh. L{e ciymHa nymka, ajie BoHa Oyna 00’ ekTuBHOIO 10 pokiB
Tomy. Ha chorogHi yposkaitHiCTh riOpHIiB 03UMOT0 PINaKy CyTTEBO MEPEBAXKAE HAJl
COpTamH, OCOOJIMBO, SIKIIO iX BUPOIIYBAaTH HE B €KCTPEMAIbHUX YMOBaX.

VY 4yomy nossirae BIAMIHHICTb MI3K COPTOM 1 r10puaoM? CopT (B aHTJIOMOBHUX
Kpainax mo3Hauaetscst OP — open pollinated variety) — e ogHOTHIIHA MOMYJISAILs
pPOCIIMH, sSIKa IO CyTi SBJsiE COOO0I0 TOMO3WTOTHY JiHIIO. HaciHHUIITBO COpPTIB
B1JI0YBAETHCS IITXOM BIJKPUTOTO CAMO3AMMICHHS Ha 130JIbOBAHUX JIUISHKAX, TOMY
SKILO 3a0€3MEYUTH TOCTATHIO MPOCTOPOBY 130JISIIII0 MOCIBY piMaky, COPT MOXKHA

MIITPUMYBATH JIEK1JIbKAa POKIB y TOCIOJAPCTBI 1 HE KyIyBaTHU HACIHHS.
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Ha BiamiHy Bix COpTIB, T€TEPO3UCHI TiOpUAM OTPUMYIOTH BHACIHIJIOK
CXpEIlyBaHHS JBOX TOMO3UTOTHHX JIiHIN. SIKIIO MOPIBHIATH YPOXKANHHICTH T10pUIiB
1 copTiB, TO Oe3mepedyHo TiOpuaAM 3a0e3MeuyoTh Kpallui pe3ysbTar 1 3 KOKHUM
rocroAapChKO-1iHHI O3HAKHU, 1 TYT HE 00XOIUTHCS O€3 BUKOPUCTAHHS TPAHCT€HHUX
TexHoJorid. Tomy mMaitoyTHe 3a riopuaamu. CydacHi TiOpuaN NepeBakatoTh COPTU
HE TUTbKH 33 PaXyHOK T'€TepO3UCy, a 1 3aBISKU TOMY, III0 BOHH, SIK MiHIMyM Ha 20
CEJIEKIIIMHUX POKIB, MOJIO/IIIII.

[InacTUYHICTh Ta ypOXKaMHICTP — L€ JBa TOJIOBHUX KpUTEpli, 32 SIKUMH
PEKOMEHAYEThCS 00upaTu riopuau pinaky. BogHodac, BaxKIuBO yci riOpuu CisiTu
B ONTHUMaNibHI CTpoku. KpiM TepmiHIB ciBOM, B OCTaHHI POKM BCE OUIBIIOL
aKTyaJIbHOCTI HaOyBa€ TaKWW MOKa3HHUK SIK JKapO- Ta MOCYXOCTIMKICTh T1OpHUAIB.
3aranowm, peanizallis MOTEHIIATY T1OpUIIB 3aJIeKUTh BlJ BUPOOHUYHUKIB. Bij Toro,
HACKIJIbKYA MPaBUJIBHO BOHU BUKOPUCTOBYIOTH TeXHousorito. CiiJ mam’sTaT, L0
pinak — 1€ XpEeCTOLBITHA KyJIbTYypa, B SIKOTO y HaIllli 30HI TyKe Oarato poauyis,
BIIMOBIAHO, AyKe Oararo MmKiTHUKIB. ToMy, TIIBKH 3a YMOBH ONTHMAJIbHOTO
XIMIYHOTO 3aXKMCTy MO’KHA peaii3yBaTu noteHmian riopuais [70] .

binbuiicte KOMMIaHii NEPEKOHYIOTH Yy MepeBarax riOpuaHOro HACIHHS PIllaKy
MOPIBHSHO 13 COPTOBHUM, OCKUIHKH BOHU XOUYTh MIPOJIATH CBOE HACIHHSA, TOMY HOTO
1 XBaJsiTh. B mianexTuili eKOHOMIKH MiAIMPUEMCTB, ICHYE 30JI0Te MpaBmiio: «Bce 1o
edeKTUBHIIIE 1 MPUOYTKOBIIIE — BCE JIIEBIIIE 1 TPABUIIBHIIIIE).

Oco06MBO 11e aKTyaJIbHO JJII POCIHMH 13 HU3BKUM 1HACKCOM YpPOXKaiHOCTI
TaKMX, K pilak: 03uMHM pinak Moxe npoaykysatu 200 1/ra 610J10T14HOI MacH, aiie
JI0JIT HACIHHS TpU IboMy ckiagaTume Timbku 25 — 30 %. IIporpecuBHa cBiTOBa
HayKa BIPOBAJUIa T'€HOTUIH 13 BJIACTUBOCTAMH T€TE€PO3UCY, TOOTO 30LIBIICHHS
ypokaiiHOCTI B mepuioMmy mokoisiHHi Ha 10 — 20 %. IlopiBusiiTe: y pimaky
CHIBBITHOIIEHHSI M1k O10JOTIYHOI0 MacOI0 POCIHMH 1 MacOl HACIHHS y TIOpHIiB
ckanagae 80 : 20, ane y coprti me MeHuie — 90 : 10. 3a paxyHok ribpuau3aiiii BueH1
301IBIINIIM 1HIEKC YPOrKalo 1 BKe ChOTOIHI € T10puau 3 inaexcom 60 : 40, To6To 60

%- nons BeretaTuBHOI MacH, 40 % - 10J1s HaciHHS. AJie CIipaBa He TUIBKU Y OUIbIIIH
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BpokaifHOCTI. ['10pumaM mpuTamMaHHa I W 3HAYHO BHWINA PE3UCTEHTHICTH [0
XBOpOO Ta pereHepariiiiHa CX0KICTh HABECHI IMICIIA 3UMIBJII (2 camMe BHUMEp3aHHS
MOCIBIB OCTaHHIM YacoM € HauOUIbIIOW mpobiemoro). Tak, cCiro4M COPTH BHU
3aTpadaete 6au3bko 150 rpH/Ta, B TOW Yac Ik BUKOPUCTAHHS TOpU/IIB MOTITHE HA

750 rpu/ra. OfHAK AKIIO HABECHI y Bac 30epekeThes 15 pocnuH Ha M2

, TO T1I0puIU
IanyTh 3-4 T ypoxaro, a copTd — y 2-3 pa3u MeHie! Jlocuths 6araTo rocrnoapcTs
BUKOPHCTOBYIOTh HACIHHS COpPTIB O3MMOTO piMaKy BJIACHOTO BHUPOIIEHHS,
JOpOOJIAIOT, MOr0 HAa HACIHHEBUX 3aBOJAX, MPOTPYIOIOTh 1HCEKTUIMIAHUMH 1
(GYHTIUIHUMHA OPOTPYMHUKAMH, aje€ 4YacTo HE BpaxoOBYKOTh, W0 yxke B 3-4
MOKOJIIHHI  COPTU pO3MIEIUIIoIThCs: Ha 50% Takux NOCIBIB CIOCTEPITAETHCS
po3IleIuieHHs 10 cupinu [54].

CrnpaBemMBOCTI pagy BapTO BIA3HAYUTH, IO 1 COPTH, 1 TIOpUIU pINaKy
MaroTh CBOI MO3UTUBHI 1 HETATUBHI BJIACTUBOCTI, SIKI B PI3HI POKH MPOSBIISIOTHCS
no-pizHoMy. Kpim 1iporo tpeda 6patu 10 yBaru i moxo/KEHHS COPTY 4H riopumy.
Ha >xanp, BITUM3HSHI TIOpUIIM TOCTYHAalOThCAd HAaBITh COpPTaM €BPONEHCHKOI
CeJIeKITli. AJie HeJOCTaTHE (piHAHCYBAHHS 1 MIATPUMKA HAIIOI HAYKH — I1€ BXKE 30BCIM
1HIIa pobsiema. biabiiicTs rocnogapcTB YKpaiHu BKe BIIUYJIM PI3HULIIO — Mailke
60% mnepeinuin Ha TOBHE ab0 TEepeBakHE BUKOPHUCTAHHS TiOPUIHOTO HACIHHS
pinaky. Ta BapTO HaroJOCHUTH, IO CaM€ JIMIIE BUKOPUCTAHHS TIOpUIIB HE
rapaHTyBaTHME BaM BHCOKHX pPE3yNbTaTiB, SKIIO MEHEIKMEHT POCIMHHHUIITBA
HEJOCKOHAIMWA, a JOTPUMAaHHS  TEXHOJOTIYHMX BHUMOI HECHCTEMHE. Y
arpoOBUPOOHUIITBI € AyX€ BaXKJIMBE, HEMOPYLIHE MPaBUJIO: HESIKICHE BUKOHAHHS
OKpEMHUX arpomnpuiioMiB MaiKe HEMOXJIMBO BHUIIPABUTH 33 PAXYHOK IMOMAJBIINX
poOiT. A mepio BereTaiii 03UMOTO0 pilaKy i TaKk HaJATO KOPOTKUH, 00 JTOMyCKaTH
TEXHOJIOT1YHI MOMUJIKU TIPH MOT0 BUPOIIyBaHHI [68].

3a manumu Kosans I'. B. Ta HoBaka B. I'., koTpi mpoBOIUIN TOPIBHSIBHY
XapaKTEPUCTUKY COPTIB 1 TIOpUIIB pimaky O3WMOTO MO0 iX MPOJYKTUBHOCTI,
CTIAKOCTI 10 pi3HUX (PAKTOPIB 3a 3aIBHUKAMH, BUIHO, 1110 HAWBUII MOKA3HUKHU 3a
necaTnoanpHO mKamoo npoayktuBHOcTI mamm Ciarenra Cigz C.A.C. — 8,3 Ta

Jlimarpetin Anpanta Hinenenn b.B. — 8. JloOpi pe3ynbratu mokazanu I[lioHep
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Cemena Xonnunr ['e3am6X — 7,6; MoncanTo [atepreman Cropi — 7,5; Ocesa [TPO.
—7,3; Hoitae 3aardepenenynr Jlinmmranr-bpemen ['M6X — 7 6aniB. [Toctymanucs
3a mpoayktuBHicTio JleMOke KI°' — 6,9; IBaHo-®dpaHKIBCHKHI 1HCTUTYT
arponpoOMHUCIIOBOTO BHpOOHHUIITBA — 6,8; €Bpamic Cemanc —6,5. A Taki 3assBHUKA
K Biuauiska nep>kaBHa CLITBCHKOTOCIIOZIapChKa  JIOCHIHA CTaHIIiA,
HamionanpHuii arpapHuii  yHiBepcuTeT Ta HarioHaapHUM HayKOBUH IIEHTP
[HcTuTyTY 3emiilepoOCTBa TMOKa3adud HAWHWKYY NOPOAYKTHBHICTH — 6, 6, 7
B1AMOBIAHO [69].

[HIn gocmipkeHHs, AK1 OpoBOAMINCS B [HCTUTYTI pocnuHHUUTBA M. B.AL.
FOp’eBa HAAH [70] cTOCOBHO peakiiii cCOpTiB Ta TriOpU/IiB pillaKy 03UMOI0 Ta SpOro
Ha arpooHH MIHEpPaJIHLHOTO >KUBIICHHS B ymMoBax cxigHoro Jlicoctemy Ykpaiuu,
MOKa3aJld, 110 BULIUI PIBEHb YPOKAWHOCTI OTPUMAHO y TIOPHJIIB 03UMOI0O pilakKy
Excaron, Excromnn 1 Ex3extortiB — 4,66; 3,62 1 3,68 1/ra BignoBigHo. CopTu pinaky
o3umoro (Anrapis, YopHuii Benerenb, CBeTa, ["anuibkuit) Maan ypoxaitHicTs 2,43 -
2,74 1/ra.

BuB4eHHS BIUIMBY €JIEMEHTIB TEXHOJIOT1T BUPOITYBaHHS HAa TIPOYKTUBHICTh
1 SIKICTb HACIHHS O3MMOTO pilaKy B yMoBax npaBooOepexxHoro Jlicocreny Ykpainu
Ma€ He JIMIIE HAyKOBY, a W MPaKTU4YHY MIHHICTh. YUCICHHUMU AOCITIIKEHHIMU
JIOBEZICHO BILJIUB arpoOTEXHIYHUX 3aXOJiB Ha (OPMYBaHHS YpOXKAK Ta SIKOCTI
HaciHHs pinaky o3umoro. lllono gocnimkeHs 3 KOMIUIEKCHOTO BILIMBY €JIEMEHTIB
TEXHOJIOT1i Ha YpOKaMHICTh Ta SAKICTh HACIHHS, TO i1HOpMarllis B JiTepaTypl
oOMeKeHa.

OTtxe, aHaII3 JTITEPATYPHUX JKEPEN CBIIYUTH MPO TeE, IO JIJIs 3a0€3MeUeHHS
MaKCHMaJbHOTO TMOTEHI[aly MPOAYKTUBHOCTI O3MMOr0 pIMaKy HEOoOX1THO
MIPOBECTH JOCITIKEHHS 3 BUBUCHHS PSAAY NMUTaHb, SKi HA JaHWK 4ac HEJIOCTATHBO
a00 30BCIM HE BUBYEHI.

[Tomryk misixiB po3poOKH €JIEMEHTIB TEXHOJIOTii BUPOIIYyBaHHS TiOPHIIIB
03UMOT0 piNaKy, Aki 0 3a0e3reuyBain 3Ha4yHe 3pOCTaHHS YPOKaHOCTI 1 BMICTY OJIi1
HAJIaroJiTh MacoBe MOIIMPEHHsI BUPOIYBaHHS KyJIbTYypH B Hainii aepkasi. Pi3Hi

TBEPPKCHHA BITYUM3HSIHUX Ta Sap}I6i)KHI/IX BUYCHHUX 3 OKpPEMHUX IIMTAHb
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IPOAYKTUBHOCTI TIOpHIIB Ta SKOCTI HACIHHS, MIATBEPIKYIOTh aKTYyaJbHICTh Ta

HEOOX1/IHICTh MOJIANBIINX TOCIIHKEHb 3 TaHOT MPOOIEMH.

BucHoBkmu 10 po3aiay 1.

1.Pe3ynbTaTi BUBUEHHS BITUM3HSIHUX Ta 3aKOPJOHHUX JHKEPET CBIAYATH PO TE,
10 OTPUMAaHHS BHUCOKOi MPOJYKTHBHOCTI KYJIbTypHU pINaKy O3MMOT0 MOTpedye
BpaxyBaHHs K O10JIOTIYHUX Ta (Pi310JOTTYHUX 3aKOHOMIPHOCTEH PO3BUTKY, TakK 1
€JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS.

2.HaykoBo-00rpyHTOBaHa cHCTeMa YAOOPEHHS O3UMOTO PIIMmaKy, Mo 0a3yeThes
Ha pe3ysbTaTaX BU3HAYEHHS HOPM  MIHEpaJbHUX J00pUB  OalaHCOBO-
PO3paxyHKOBUM METOJIOM Ta BPaxOBY€ SIK BUHOC TMOXXHBHUX PEUYOBHH IUIAHOBUM
YpO’Ka€eM, Tak 1 BAKOPUCTAHHS iX 13 IPYHTY, € Ha/I3BUYAWHO BaXKJIIMBOIO JJI POCTY
Ta PO3BUTKY POCIIHMH, OCKUIBKH 3a0e3Ieuye 1 ojiepKaHHs OakaHO1 YpOXKalHOCTI, 1
HiATPUMYE 3amac MOKMBHUX PEUYOBUH B IpyHTax. KpiM 1bOro, onTuManbHa HOpMa
MiHEpaJIbHUX JOOpUB CHPUSATUME KpaAIIOMy pPO3BUTKY POCIMH BOCEHH,
(bopMyBaHHIO HEOOXIAHUX MapameTpiB JJIs MEPEe3UMIBIl 1 B KIHIEBOMY BUIAAKY
3a0e3rnedyBaTuMe OfIep>KaHHS BHCOKOI YPOXKAHHOCTI.

3.BuBYCHHS HAayKOBUX IyOJIKaIlli IOJ0 XapaKTEPUCTUKH Ta JIOIIJIBHOCTI
BUPOIIYBaHHSI COPTY UM TOpUYy O3UMOTO pIIaKy, CBIAYMUTH MPO Te, L0 iX BUOIp Mae
3aJie)KaTH BiJl HANPSMKy BUKOPUCTaHHS KyJIbTYpH Ta BIAMOBIIATA TPYHTOBO-
KJIIMAaTUYHUM YMOBaM BUpolryBaHHs. Jlep:kaBHuil PeecTp copTiB pocinuH YkpaiHu
Haniuye Oinpiie 150 copTiB Ta riOpuAIB 03UMOr0 pilaky BITYM3HSAHOI Ta 3apyO1’KHOT
CEJICKIIi1, IO BIAPI3HAIOTHCS 3a €KOJIOTIYHUMH, O10JIOTIYHUMH Ta TEXHOJOTTYHUMU
BJIACTUBOCTAMU. ToMy, miAOip COPTY uu TOpUAY O3UMOTO pillaKky noTpedye 3HaUHO1
yBaru, ajke pO3IJISIHYTI BIJOMOCTI B JITEpaTypl € HEOAHO3HAYHUMHU 1 €

AKTYAJIbHUMU U ITOAAJIbIIOTO BUBUYCHHA.
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PO3JILI 2
YMOBHU, METOJIUKA TA ATPOTEXHIKA ITPOBEJIEHHS JOCJIKEHD

2.1. XapakTepucTHKA IPYHTOBO-KJIIMATHYHUX YMOB 30HH JOCJi/IZKEHb

3oHa Jlicocteny mpocTaraeThes CynuibHOK cMyroto Bif Kapnart Ha 3axoi
no xkopaoHiB 3 Pociero Ha cxoxi. Jlosxkuna 11iei 3ouu 1300 kM, a mupuna (3
MiBHOYI Ha miBAeHb) — B1J1 250 no 350 kM. 3a miomiero BoHa CTaHOBUTH 33,6%
TepuTopii YKpaiHHu, CUIbCHKOTOCHOAAPChKl YTiaag 3aiiMarTh 35% 3aranbHoi
o YKpaiHu.

Penbved 30nu JlicocTeny YkpaiHu 1O0CUTH PI3HOMAHITHUHN. 31€01JIBIIOTO 1€
BOJIHO-€PO3IMHUM  XBWJISICTUH  peibed: TOBEPXHS MyXKE€ pO3dJICHOBaHA
rIM0OKHUMU sIpaMHu, OaaKkaMH, pIYKOBUMH JouHaMu. Takuii Tum pensedy nodpe
BUpaxkeHuil y paitonax Bonuno-Iloninscekoi, I[lpuaninpoBchKoi Ta Ha Bigporax
CepeanbopoCiiicbKOi BHCOYMHU. Ha npocTopax JliBo6epexHoi
[IpuaHITPOBCHKOI HU30BUHU 1 HAa MIUPOKUX BOJOMITAX, & TAKOX B I1HIIUX
pailoHax 30HU J00pe BUpaXeHUH Mikpopenbed y BUTISAL 3amagud (O1r01e1b)
niametrpoM Big S 1o 50-70 m.

HaitnomupeHimuMu rpyHTOTBOPHUMU MOpoJiamMu y 30H1 JlicocTeny € necu
Ta JICCOBUJHI CYTJIMHKH, X XapaKTepHa OCOOJMBICTh — KapOOHATHICTH, SKa
ICTOTHO BIUIMBA€ HAa TPYHTOTBOPHHI mporiec. ['paHyTOMEeTpUYHUNA CKIIaI 1HX
MOP1J 3MIHIOETHCS BiJ JIETKUX J0 BXKKHUX Y MIBAECHHOMY 1 MIBAECHHO-CX1THOMY
HampsMax.

CyvacHuii r1pyHTOBHH TOKpuUB JlicocTenmy 4dYiTKO BigoOpaxkye BILIMB
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MPUPOJHOI POCIMHHOCTI Ha MPOLIEC IPYHTOYTBOPEHHS: B paloHax, e OynH i
HUHI € IMUPOKOJIUCTSHI JicH, cPOpPMYBaIUCh Cipl JICOBI IPYHTH; TaM, Ae Oyia
MOIIMPEHa JIYyYHO-CTENOBa POCIUHHICTh, CPOPMYBAIUCH YOPHO3EMH THUIIOBI 1
BUJIYTOBaHI 1, HApPEITi, Ha TUX AUISHKAX, e TPUBAJIMN 4ac BimOyBasacs 3MiHa
J1COBOi POCIMHHOCTI Ha JyYHO-CTENOBY a00 HaBMaku, cOpMyBaIuCh TEMHO-
Cipi OMiA30JICHI TPYHTH Ta YOPHO3EMHU OITiI30JIEHI.

[Tig MOKPHUBOM MIMPOKOJHUCTSIHUX JICIB Cipi JIICOBI IPYHTH (OpPMYyBaIUCS
IpU TMO€IHAHHI JABOX IMPOLECIB IPYHTOYTBOPEHHS: OMNIA30JEHHS («M’sIKa»
dbopma mig30JaUCTOro MpPOLECy) 1 IEPHOBOro0. SKI0 nepeBakaB NepIIMil mpouec,
TO YTBOPIOBAJHUCH SICHO-CIPI 1 CIp1 JIICOBI IPYHTH, a AKIIO APYTHUH, — TO TEMHO-
cipi omijzoJieH1 rpyHtu [71].

Cipi 7micoBl TIPYHTH, $KI JIOMIHYIOTb B TIpPyHTOBOMY TIOKpPHBI
Binaunpekoro JlicocTenmy, 4depe3 T€HETUYHO YCHAJKOBAHUM HHU3BKHI BMICT
¢bizuunoi rauau (21-25%), BUcokuil BMICT kpynHoro nuiy (~55%) Ta
NepioJUYHO  MPOMHBHHUM  THN  BOJHOTO  PEXKUMY XapaKTEepU3yIOTHCS
HE3HAYHOIO TYMYCOBaHICTIO BEpXHiX ropu3oHTiB (1,4-1,7%), HECIpUATIUBUMHU
GI3MYHUMH  BJIACTUBOCTSIMU Ta CIHA0OKOK CTIWKICTIO 10 pPYWHIBHOT Aii
aHTPONOTreHHUX (QakTopiB. BpaxoBywouum OJWH 3 TOJOBHHUX THOCTYJATIB
3eMiiepoOcTBa, chopmynboBanuii me B.B. Jloky4aeBuM, 1110 pOAIOYICTh IPYHTIB
HE NOBMHHA BTpayaTHCs H1 3a SKUX YMOB (TOCHOJApIOBAaHHS YU BJIACHOCTI Ha
3eMJII0), BC1 €JIEMEHTH CUCTEM 3eMJIepo0CTBa (30KpeMa, CUCTEMY YIOOpEHHS) B
PUHKOBHUX yMOBaX HEOOXITHO PO3TIANaTH Yepe3 MPU3MYy POJIOUYOCTI IPYHTIB 3
ypaxyBaHHSM KOHKPETHHUX €KOJIOTIYHHUX Ta COILadbHO-€KOHOMIYHHX YMOB TOTO
YY 1HIIOTO 3€MJICKOPUCTYBAHHS.

3MiHM coliajabHOi ¥ eKOHOMIuHOI cuTyamii 3a ocranHix 15-20 pokiB
MPU3BEIN IO ICTOTHOTO CKOPOYEHHS ILIOI] OPHHUX 3€Melib. 3HaUHA 1X YacTHUHA
3apocTae baraToOpiYHUMH TpaBaMu W YarapHUKaMU, CTA€ JHKEPEIOM MOITUPECHHS
Oyp’siH1B, IIKITHUKIB 1 XBOPOO CiJIbCHKOTOCIIOAAPCHKUX KYIbTYD [72].

Ocob6nmBO HeOE3NMeYHUMU € JerpajalliiHi TpolecH sl TPyHTIB 3

HE3HAYHUM MOTEHII1aJIOM NMPUPOJHOT poatodocTi. Jlo Takoro iX TUIy HaJexaTb
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1 cipi JICOBI TPyHTH, IJIOIIA SIKUX B YKpaiHi cTaHOBUTH 1,7 MJH. ra. Y
nepeBakHId O1TbIIOCTI BOHM 30cepemkeHi y 30H1 Jlicoctemy. B HaykoBiii
JiTepaTypl HAKONMUYEHO 3HAYHY KIJbKICTh MaTepiajay Mpo OKYJIbTYPEHHS TaKUX
rpyHTiB [72,73] 1, HaBHmaku, AyKe oOMexeHa 1H(opMaIllis 1010 3BOPOTHOTO
npoI1iecy, TOOTO MepeBEICHHSI OPHUX IPYHTIB y CTaH Mepenoris [74].

PiBeHb pPOJIOYOCTI TPYHTY BH3HAYAETHCS CTYNMEHEM 3a0€3MEeUeHOCTI Horo
JOCTYITHUMH JIJIS1 POCIMH TIOKUBHUMH PEUOBHHAMH, Y TOMY YHCII W OpPTraHIYHOIO
HOTO YaCTHHOIO — TYMYCOM. 3MiHA TTO’)KUBHOTO PEKUMY Ta TYMYCHOTO CTaHY IPYHTY
Ma€ YiTKy 3aJIe)KHICTh BiJl CHCTEM YAOOpEHHS 1 THITY CiBO3MiH [75-77].

Micuie nOpoBeACHHS JOCHIKEHb 3HAXOAWUTHCS Yy MiA30HI HECTIMKOro
3BOJIOKCHHSI, 1[0 € MPOMDKHOIO MK MiJI30HOI0 JOCTaTHBOTO 1 HEAOCTATHHOTO
3BOJIOKEHHS. [le 3yMOBIIIO€ 3HaUHY PI3HOMAHITHICTH PAMOHIB, SIKI PI3HATHCS MIXK
co00I0 TPYHTOBUM MOKPHUBOM, 3a0€3MEUEHICTIO POCIUH BOJIOTOI0, TEMIIEPATYPHUM
PEXKUMOM TOIIO. SIKIIO B cepeHbOMY 3a pIK TyT Bumajaae 0mau3zbko 480-500 mm
OIajiB, TO B MiBHIYHIN Ta MeHTpaabHiN yacTuHax MeHmie 400 mm OyBae B 30-37%
POKIB, y MIBACHHIH 1 CXIHINA YaCTUHAX TaKi MOCYIUIUBI YMOBH CIOCTEPIralOThCs B
31-44% pokiB. BiHHUIBKUW pallOH pPO3TAIIOBAHUM Yy IEHTPaAIbHIN YaCTHHI
Binnunpkoi o6macTi, sika 3HaxoauThest y [liBaeHHo-3axigHii yacTuH1 YKpaiHu B
mexax [loainberkoi 1 [IpuaHICTPOBCHKOT BUCOUHH.

KiiMar — momMipHO KOHTHMHEHTaldbHUU. 3MMa pPO3MOYMHAETHCS y APYrid —
TpPEeTI JeKajl JUCTONaaa, a CHITOBUU MOKPHUB (OPMYETHCS B CEPEIHBOMY B
TpeTi Jekajl TpyaHs 1 CXOAUTh B TpeTill nekani Oepe3Hsi, WOro BHCOTa B
3aX1JHUX 1 NIBJICHHUX YacTHHAX 30HU KOJIMBA€Thbca B Mexkax 13-20 cMm, a B
cxiH1i yactuHi — 26-35 cm. Cepenns Temmneparypa MoBiTps HAUTETUTIIIOTO MiCSIIs
— mumns +18°C -+20°C, maitxonoanimoro — ciuns 4°C-6°C moposy. Cepenni piuni
cymu omajiB craHoBiaTh 480-500 mMm. B xonomnuit mepioa poky (JiMcTomajn-
Oepesens ) Bumagae 155-205 mM, B Terumii nepiof; poky 295-325 mm omamis. Jlis
11€1 30HU XapaKTepHi JOBT1 BIJJIMTH, 1111 4acC AKUX TeMIIepaTypa MOBITPs B OKpeMi
poku migsumyetbea g0 +12-+14°C. Tlepexin TemnepaTypu mnositps uepes 5°C

CIIOCTEPITAEThCSl B MEPIIUX YHUCIaX KBITHSA. BecHa — caMuii KOpPOTKUU CE30H 1
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TpuBae Big 65 g0 75 pauiB. JIiTO BiA3HAYAETHCS BHUCOKMMHU 1 CTIHKUMH
TeMneparypamu. AGCONIOTHHI MaKCUMYM TemrepaTyp csarae 39-49°C.

3a cyMo10 cepeHiX JOOOBUX TeMIEepaTyp 3a Mepioj 3 TEMIEPATYPOIO MOHA
10° C i rigpoTepMidHMM  Koe(illicHTOM, $SK IOKa3HUKOM  CTYIIEHIO
BOJIOr03a0€3MEeYeHOCT] 3a e W Ke Mepioj, TEPUTOpil0 BIHHUIBKOTrO paiioHy Ta
rocrojapcTBa  BIJTHECEHO JO  MEepIIoro, MOMIPHO  TEIUIOr0  BOJIOTOTO
arpoKJIIMaTUYHOTO  pailoHy. 3a  OaraTOpiYHUMH J@HUMU  CIIOCTEPEKCHb
METEOCTaHI[il BCTAHOBJICHO, IO CEPEIHS pidHA TeMIlepaTypa MOBITPS CTAHOBUTH
+6,9°C.

Cyma temnepatyp nonaz 10° C cranosuts 2500-2600° C. TpusamicTs nepiomy
3 cepeaHiMu 1060BUMH Temneparypamu noHan 5°C cramosuts 205 1HIB, IOHAN
10°C — 160 mmiB. [Jlata nepexomy Temmneparypu depes +5°C npumnazae Ha nepiry
Jexany KBiTHs, a Ha TpeTro aekany — 10°C.

ITepexinm o mita BiAOYBAa€TbCsl 3 BCTAHOBJICHHSM TEIUIOl IOToad 1
NPUNUHEHHSM HIYHMX 3aMOpPO3KIB — TMEpexiJl CepeaHbOA000BOI TeMiepaTypu
nositps yepes 15°C. TlouaTkoM J1iTa BBaXKaKOTh APYTY IIOJOBMHY TPABHS, a KiHIEM
— TIEPIIY TIOJIOBUHY BEPECHSI.

Ilepexin cepeaHbon000BOi Temmeparypu nositps yepes 10°C (mepesaxnO
nepia Jekaaa >KOBTHS) — MPUUHATO BBAXKATHW 3a HACTAHHS OCIHHBOTO CE30HY.
Ilepexin cepeaubomo060Boi Temneparypu mositps depes 5°C 3HameHye co6o0
HAaCTaHHS 3MMH, L0 CIIOCTEpIraeTbcsi B mnepunid aekadl rpyadd. s 3umu
XapakTepHa HECTIMKa MOroja: MOpy4Y 3 HHU3BKUMHU TeMIIepaTypamMu MOKJIUBI
BIJITUTH, SIK1 IPU3BOJIATH IO YTBOPEHHS JILOJI0BOI KipKH, 1[0 HETAaTHBHO BIUIMBAE HA
nepe3uMiBiIio o3uMux. CHITOBUM MOkpuB Manuii 1 HecTiiikuii (14 cm). Cepemns
rIMOMHA TPOMEP3aHHSI TPYHTY CTAHOBUTH 55 CM.

JUisi maHoro paloHy XapakTepH1 MiBHIYHO-CXIJHI Ta MIBHIYHI BITpH, SKI
0OyMOBITIOIOTHh HAWO1IBIIT HU3BKI TeMriepaTypu. [liBieHH1, iBIEHHO-CX1/IHI BITPHU B
BECHSIHO-JTITHIM NIEPi0J] CTBOPIOIOTH YMOBH MOCHUJIEHOTO BUIIAPOBYBAHHSI.

Cepennst piyHa  KUIBKICTh  aTMOC(HEpPHUX  OINaJiB  CTaHOBUThH, 3a

Oararopiunnmu qanuMu, 476 mm. Haiibinbie omaniB BUNIaga€e B JIITHI MiCSIT.
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CyMa No3UTUBHUX Temreparyp nosiTps monan 10°C ana manoi tepuropii
cranoBuTh 2550°C. KiriMaTHuHi yMOBH € CHPHATIMBMMH JUIS BUPOIIYBAaHHS BCiX

pallOHOBaHUX CUTLCHKOTOCIOJIAPCHKUX KYIBTYP.

2. 2. T'inpoTepMiuHi yMOBH B POKH NPOBEAEHHSA JOCTi/IKEHb

B pokxu mnpoBeneHHsS MOCHIIKEHb TEeMIIepaTypHI YMOBU JOCHUTH Pi3KO
KOJIMBAJIMCh 1 BIAPI3HSIUCH BIJl CEPEAHBO OAraTOpiyHMX MOKa3HUKIB (Tadm. 2.1.1).
[Torogui ymoBu 2012 p. mepmoro crpoky ciBou 10.08 (I nmekama ceprins)
XapaKTepU3yBaJIUCh MOPIBHIHO 3 CEPEIHIMU OaraTOpIYHUMH JIaHUMHU BHUILOIO HA
3,9°C temneparyporo ToBiTps, ane Ha 82% HMKYOIO KiIBKICTIO onais, ymosu 111
nekanu (apyruii cTpok ciBou — 21.08) BiAPI3HSIMCH BiJ] CEPEIHBO OAraTopiuHux
MOKA3HUKIB, TeMmImeparypa noBitps craHoBmna 19,5°C, mepepumyroun
cepeanbobaraTopiunmii nokasHuk Ha 3,2°C, mpu 1bOMy BHIIANa ONTHUMAJbHA IS
JNEKAIA KUIBKICTH OITa/IiB.
Tabnuysa 2. 1. 1
I'igporepmivyHi yMOBHM B POKM NPOBeAeHHs AocaimKensb 2012-2015 pp.

(3a nanmMu BiHHMUBbKOI MeTeoCTaHIIiI)

Temnepatypa nositps, °C Omnanu, Mm
Micsiib Poxu Cepezm;o- Poku Cepegm;;o-
GararopiuHa GaratopiuHa
2012 | 2013 | 2014 | 2015 2012 | 2013 | 2014 | 2015
CiueHb -48 | 50 | 45| -11 -6,0 21,0 | 450 | 31,0 | 28,3 33,0
JIroTuit -10,7 | -09 | -16 | -1,3 -5,3 50,0 | 29,0 | 22,0 | 20,1 30,0
bepesens | 2,2 | -20 | 59 | 40 0,2 26,5 | 649 | 17,5 | 42,2 35,0
KBiTeHp 11,1 | 10,1 | 9,2 | 85 8,0 68,0 | 16,1 | 478 | 37,1 49,0

Tpasen» | 17,2 | 17,4 | 15,6 | 15,3 14,1 23,1 | 61,4 |134,6 | 34,1 63,0

Yepsenr | 19,8 | 19,3 | 16,6 | 19,3 17,1 71,8 [ 1275 53,7 | 355 87,0

JIunenn 22,5188 | 20,2 | 21,2 18,3 543 220 | 71,2 | 151 92,0

Ceprien», | 19,5 | 18,7 | 20,0 | 21,2 17,7 493 | 60,7 | 46,5 | 4,0 68,0
Bepecens | 16,3 | 11,8 | 145 | 17,0 12,9 11,0 | 1218 | 32,2 | 34,9 46,0
osrens | 97 | 93 | 7,0 | 7.1 75 42,0 | 12,0 | 31,1 | 47,3 40,0
Tncroman | 4,2 | 65 | 14 | 42 13 23,0 | 46,0 | 432 | 56,5 41,0
Tpynens | -6,0 | 0,6 | 2,1 | 1,7 3,4 64,0 | 10,0 | 19,3 | 13,1 36,0

ArpoMeTeoposIoriyHl  YyMOBU  BEPECHS  BII3BHAUYMJIMCA  HAJ3BUYANHOIO
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nocyxoro. Ilepma nekana BepecHs (Tpertiit cTpok nociBy — 05.09) 6yna na 7,7°C
TEIUTIIIOI MOPIBHSIHO 3 CepeqHboro OaraTtopiyHoro. Omani BUmano maibke y 3,5
pazu meniie. [Ipu cepennix 6araropiunux panux 19 mm, Bunano 5,7 mMm. Jlpyra i
TpeTs JeKaja BepecHs Oylu IIe MOCYNUIMBIIIMMHU, OMaAiB BUIAJIO HAJI3BUYANHO
mano: y Il nekani 2,3 MM npu cepeqHpOMY OaratopiyHOMY MOKa3HUKY 17 MM, Ta 'y
III mexani 3,0 Mmm npu 10 MM cepeTHLOOAraTOPIYHOTO 3HAYCHHS.

Cyma aktuBHux Temneparyp (Bume 10°C) 3a mepion cepreHb-KOBTEHb
cranosuna 1211,5°C, nepesumyroun cepeanbobaraTopiune 3HadeHns Ha 216,5°C.
KUIBKICTB OMAiB 3a aHui nepioj cranoBuiaa 102,3 mMm, npu Hopmi 154,0 MM, 1110
HETaTHBHO BIUIMBAJIO HA PICT Ta PO3BUTOK POCIHUH PiMlaKy O3MMOTO.

Becnsina Bereramiss pinaky O03MMOTO pos3nodanacs 3  IMiJBUIIECHHAM
Temneparypu noitps 10 4,9°C y nepuriit nexazi GepesHs, ale Ha IOYaTKy APYyroi
JeKau, a came 22 ta 23 yucen B yMoBaxX BIHHMYYMHY BUNIaia MiCiYHa HOpMa CHITY
Ta BiAOyNOCa 3HWXKEHHS Temrepatypu (24 Oepe3Hs Ha MeTeocCTaHIli OyIo
3adikcoBano Temmeparypy -14,6°C), mo B cBOI 4epry CTBOPUIO HECIPHUATIIMBI
YMOBH [IJIsl TOJANBIIOTO BIJHOBJICHHS BECHSHOI Bererailli KyabTypu. KilibKicTbh
omanaiB craHoBuia 64,9 MM, mo y 1,8 pasza Ouiblie cepeaHb00araTopigyHOI
cepennboMicaunoi Hopmu. KBitens i TpaBenp Oymu Temmimi ma 2,1 i 3,3°C i
cyximumu (32,8 1 97,4% Bin cepeHbOi OaraTopiyHOT HOPMHU).

Hyxe Bonorum OyB uepBeHb. [lpu HOpmi 87 MM Bunaino 127,5 mm, mio
nepesuilyBasio Ha 147% wHopmy. Ilepmia paexkaga numnHs XapakTepu3yBajilach
MPAKTUYHO BIJCYTHICTIO OMNaJiB, KUIbKICTh sAKuX crtaHoBwia (0,2 wmwm.
CepennpomicsiyHa KUIbKICTh omaaiB  Oyna y 4  pa3d MEHIIE HOPMHU.
CepeiHpOMICSIYHA TEMIIEPATypa IOBITPs IepeBuIyBana Hopmy aume Ha 0,5°C, mo
pa3oM i3 omajiaMu CTBOPIOBAJIO 33/I0BUIbHI YMOBH JIJISl PO3BUTKY POCIIHH O3UMOTO
pinaky. ¥ 3aragbHOMY MOT0JIHI YMOBU POKY MaJId BIAXUJICHHS 32 CEPEIHbOPIYHOIO
Temreparyporo nositps (na +1,3°C).

HoctaTtHs kuibkicTh onagiB y Il aexani cepriast 2013 p. (45,4 MM 3a HOpMU
24,0 mm) 3a0e3neyniia NpoIyKTUBHY BOJIOTICTh OPHOT'O IIapy IPYHTY, a MiJBUIIEHA

temnepatypa (19,6°C y 11 nexani 3a Hopmu 17,9°C) cipusiina apyxHuiM cxomam Ha 5-
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6 nenpb micias cipou. [Ipu nbomy 3HaYHA KUIBKICTh onaaiB y 111 gexani micsus nemio
YCKJIaHWIIA TIOCIB JOCIIIKYBAaHOTO TPETHOTO CTPOKY mociBy 05.09, ane 3MeHIIIEHHS
KUTBKOCTI onajiB y | gexaai BepecHs J03BOJIMIIO MPOBECTU CIBOY B ONTHUMAaIbHUN
CTpOK.

Bepecens xapakTepu3yBaBcsi HUIKUOIO TEMIIEPATYpPOIO MOBITPS Ta KUIBKICTIO
OmaJiB, 110 MEPEeBHUIIyBaja HOPMY y OLIBII HIXK 2,5 pa3a (TemrepaTypa cCTaHOBUJIA
11,8°C mpu mopmi 12,9°C, ximpkicts omaxmis — 121,8 npu nopmi 46,0 mm).
TemnepaTypHuii pesxuMm, KM Ha KiHelb KOBTHsA cknagas 761,3°C 3a Hopmnm
754,0°C eekTHBHUX TeMmIepaTyp CHpPHAB A0OPOMY POCTY i PO3BHTKY POCIHH
O3UMOT0 PIMNAKY.

3aBAsSKU IOCTATHROMY 3BOJIOKEHHIO IPYHTY B MIEP10]l ONITUMAIIBHUX CTPOKIB
ciBOM Ta TeruIiil TpUBaJiil OCEHI MOCIBY MIILIK B 3UMY MEPEBAKHO B I0OPOMY CTaHI.

VY norognux ymoBax 2013 p. TpuBaliCTh YTBOPEHHS OCIHHBOI PO3ETKH Y
pPOCIMH JAPYroro CTPOKY CiBOM cTaHOBHJIA 55-65 110, 1m0 crpusuio Ao00pomy
PO3BUTKY KOPEHEBOI CHCTEMH 1 HAA3EMHOI MacH POCIIUH.

3a OCIHHBO-3UMOBHH MEPI0 POCIUHU PINaKy O3UMOTO MPOUILIN JBi (aszu
3arapTyBaHHs. [lepina — npy 3HMKEHHI Temmeparypu mositps o 5-7°C, mpyra —
NIPY HE3HAYHUX MIHYCOBUX TeMIIEpaTypax.

[Tepmmii cHir Bunmas Ha modarky rpyans 2013 poky. ¥V II-III nekami ciuns
2014 poxy yTBOpHBCSI CHITOBHI MOKPUB BUCOTOIO 6,6 cM. CHIT BUIIaB NEPEBAKHO
Ha He3aMEeP3JIMi Ta MOJEKYAU C1abo MPOMEep3Nnii TPYHT, OTaId HE TIEPEBHIIYBATH
nexkanny HopMy (31,0 mm mpu HOpMmi 33,0 MMm). 3arpo3u BUMEp3aHHS piNakKy
O3UMOTO BiJl HU3bKUX TEMIIEPATyp HE CITOCTEPIraaoch.

Hesnaune mpomep3aHHs IPYHTY, HasBHICTh CHITOBOTO TOKPHBY Ta Cla0Ki
moposu cnpuuramid  Temneparypy 0°C (mo BinHunpkiii o6macti) Ha piBHI
KOPEHEBOI muiiky (3 ¢M) IpH KPUTHUYHUX ii 3HaYeHHsX -14...-18°C.

JlroTuii  xapakTepu3yBaBCs 3HAYHUM TOTEIUIIHHSAM, CEpEeaHBOI000BI
TeMmIiepaTypyu HoBiTps KoauBaauch B Mexax Bij -1,9°C (16.02) mno +6,6°C (18.02)
npu cepeHbo0araTopiuniii Hopmi -5,3°C. MiniMansny Temnepatypy -19,2°C 6yno

3adikcosano 01.02, makcumansny +8,2°C — 21.02. Cyma onanis cranosuna 66,6%
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BiJl HOPMH, BHCOTa CHITOBOIO IIOKpHMBY cCkiagaia 6,0 cM, IUIFOCOBI JEHHI
TEMIIEpaTypH BEJIH JI0 MTOCTYIIOBOTO MOTO TaHEHHS. Y TBOPEHHS JIhOIOBOT KIpKH HE
CIIOCTEpIranoch, Xo4ya WMOBIPHICTh 1i BMHUKHEHHS 3a TaKUX MOTOAHUX YMOB
(TUTFOCOBI JIEHHI1, MIHYCOBI HIUHI TeMIepaTypu) OyJia TOCUTh BIpOT1IHOIO.

BrpooBx 3uMH CTaH MOCIBIB pilaKy O3MMOrO BHU3HAYaBCS KOMILIEKCOM
BILJIMBY TIOTOJHMX (DAKTOPIB, 3aJIEKHO BiJ] IX PO3BUTKY MEpE] BXOHKCHHIM B 3UMY.
[TociBu 1mi€i KyapTypu mnepeOyBadd Yy 3HAYHO MIHJIUMBUX TOTOAHHX YyMOBax
(MOTETUTHHSA-TTOXO0JIOAaHHS ) 13 PI3KUMU TEMIIEPATYPHUMHU Mepenagamu.

AHami3  MOrogHUX  YMOB  Oepe3Hss  CBIIYUTh  TPO  KOJUBAHHS
cepeIHbOACKaHUX TeMuepaTyp Bix 2,8 1o 8,7°C, minimManbHi cknamu -2,6°C (09 ta
17 Gepesnsi), makcumanbhi +18,8°C (22.03). Brpomosx 1bOro mepiofy BHHAIU
omanu y BUTIsAAl cHiry 1 gomnry (50% Big HopMu). CHITOBHM MOKPUB B MeXax
He3HayHoi BucoTH — 2,0-3,0cM.

BigHoBieHHs BeCHSHOI Bererallii CIiocTepirajioch B MEpImii AeKajl KBITHS.
Buma 20,0°C TemnepaTypa moBiTps 3a cepefHpo0araropiunoro nokasuuka 17,7°C
Ta Maiike rmoBHa BincyTHICTh onaaiB (y I gexami — 0,0 mm, y 1T — 9,0 MM mipu HOpMI
21,0 Ta 23,0 MM) He 3a0e3Me4nIi HAsBHICTh MPOYKTUBHOI BOJIOTH B OPHOMY IIapi
1pyHTy (0-20 cm). CiBOy 10BOAMIIOCH MOBOJUTH B CyXUi TPYHT, IO B CBOIO YEPTy
MIPU3BEIIO JI0 3aTPUMKH TIOSIBU CXOIB POCTUH. Y TPETIiil eKa il CEPIHS CTBOPUIIUCH
ONITUMAJTbHI YMOBH JIJISI POCTY Ta PO3BUTKY POCJIUH, Ta TIOCIBY IPYTrOTO Ta TPETHOTO
crpoky. Temneparypa cranosuna 16,1°C npu vopmi 16,3°C, ane xinbkicTs onanis
NepeBuIllyBaJia cepeanbobaraTopiunnii mokazHuk Ha 13,5 mm. Ile cropusiio
PIBHOMIPHOCTI Ta JIPY>KHOCT1 CXOJIIB Ha 5-6 m00y micis ciBou. OgHaK 3aJIe’KHO Bij
SKOCT1 BUCISTHOTO HACiHHS, CTPOKY TOCIBY, T10pH/a Ta piBHS OCHOBHOTO YJ00pEHHS
II0JILOBA CXOXKICTh KoJuBanach Bix 84,33 mo 84,93%.

TemnepatypHi yMOBH BepecHsl OyJlud BUIIUMH, HIXK cepeaHi OaraTopidHi
3HaueHHs Ha 1,6°C, ane KinbKicTh onaxis 6ylia MEHILIOK i cTaHOBMIA 32,2 MM IIpU
Hopmi 46,0 mMMm. TemmeparypHi yMOBHM OBTHSI Ta JHCTONaga Oyid B MexKax
cepeaHix 0araTopiuyHUX 3HaA4€Hb, PH IbOMY KUIBKICTh OIaJlIB B )KOBTHI1 OyJia JIe11o

MeHIIoo 1 craHosuia 31,1 MM mpu HOopwmi 40,0, B mrcTOnaal * KUTbKICTh OMajiB
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crtaHoBuia 43,2 MM nipu HopMi 41,0 MMm.

Buium OyB BiJ cepeqHix 0araTopiyHuX MOKa3HUKIB TEMIIEPATypHUN PEKUM
ciung-mororo 2015 p. (ma 4,0-4,9°C). Termum Ta Bonorum OyB OepeseHb. Ilpu
Hopmi 0,2°C temmeparypa nositps cranosuna 4,0°C, a omagm Ha 1,2 pasa
NepeBaXall CepeaHhL00AraTopiuHi MOKa3HUKHA. BiTHOBIIGHHS BECHSHOI BereTarrii
Bi1Oynocs B Il nexasi KBITHS.

Jlaroun 3arajgbHy XapakTepUCTHKY IMOTOAHUM YMOBAM, sIKi CKIJIAJIACA 32 POKU
JOCIIIJIKEHb, CIiJ BIAMITUTH, 110 aHOMajdbHUM OyB BepeceHb 2012 poky 3a
HE3HAYHYy KUIBKICTh OMaJiB, sika craHoBmia 11,0 mMm, 6epesens 2013 poky, Ko B
III nekani Bumana Mica4yHa HOpMa CHITy, BepeceHb 2013 poky 3a KUIbKICTh ONa/iB,
1o cradoBwin 121,8 MM nipu HopMi 46,0 MM Ta TpaBeHb 2014 poKy Texk 3a KUTbKICTh

OIaJiiB, sika JgopiBHIOBaia 134,6 MM nipu cepeHiit 6araropiuniit Hopmi 63,0 MM.

2.3. Marepiaiu Ta MEeTOAUKA NMPOBEICHHSA T0CTIIKEHb

HaykoBa mporpama pocnipkeHb Tmepejdadana BUBYCHHS €JIEMEHTIB
TEXHOJIOT1i BHPOIIYBaHHS pIMaKy O3MMOTO Ta iX BIUIMBY Ha (EHOJIOTIUHI,
OlOMETpUYHI TOKA3HUKU POCJIWH, 3arajlbHUN CTaH T[IOCIBIB Ta HACIHHEBY
MPOTYKTUBHICTb.

JlocmipkeHHsT 3 BU3HAYEHHS €(EKTHUBHOCTI PI3HMX CTPOKIB CIBOM O3MMOIO
pinaky, riOpuaiB pi3HUX TPyH CTUIJIOCTi, ()OHIB MIHEPAIBHOTO >KUBJIECHHSA Ha
BPOJKaiHI MOKA3HUKHU POCIMH MPOBOIMWINCH HAa 0a3i BIHHUIILKOTO HaIllOHAJIBLHOTO
arpapHoro  yHIBEpCUTETy B yMOBaxX HayKOBO-AOCHIJHOTO TOCIOJapCTBa
"ArponomiuHe", sike po3TamoBane B yMoBax [IpaBoOepesknoro Jlicocreny Ykpainu
y BinHuipkomy paiiosi B ¢. ArpoHomMiune Bripoaosxk 2012-2015 pp.

Jist mocmijkeHb Oynau oOpaHi riOpuaM pi3HHX TPyn CTUTIOCTI — EK30TIK
(cepemubocTurnuii), Excens (cepemubocTuriuii) Ta Excaron (cepemaHboIi3HIN)
kommnaHii "MoHcaHTo"; Tpu cTpoku nociBy — 10 ceprHs, 21 ceprnHs Ta 5 BepecHs;
piBHi MiHepaJIBHOFO y,Z[O6pCHHH — NoPoKo, NeoP30Keo, Ni20PsoKi20, N1goPaoKiso,

N24oP120K240. 3akmamanuss Ta mpoBeACHHS MOCHIAIB, BiAOIp TIPYHTOBUX 1
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POCIIMHHMX 3pa3KiB, MIATOTOBKY iX J0 aHamidy MNpoOBOAWIM 3rigHo "Metoauku
nonsosoro gocaiay" b. O. Jlocnexosa. 3aranpHa IIoma nocisHoi Ak 60 M2,
o6nikoBa — 50 M2, TIOBTOpHICTH — TPHPA30Ba.

[pyHTH € CHOPUSTIMBMMHU JUIS 3aCTOCYBaHHS MEXaHi30BaHOrO OOPOOITKY
IpyHTy, CiBOM 1 30MpaHHS CUIbCBKOTOCIIOAAPCHKUX  KYJIBTYp, a came
XapaKTepU3ylOThCS TAKUMHU arpoxXiMiYHMMU TOKa3HUKaMHU: BMICT TyMYCy B
opHomy mmapi (3a Tropinum) cknagae 2,16%, peakiist rpyHTOBOTo po3unny — pH
COJTLOBOi BUTSIXKKHU 5,8-5,8, TiapomiTHUYHA KUCIOTHICTS — 2,3-2,7 MI. — €KB. Ha
100 r rpyHTy, cyma BBIOpaHuX OoCHOB 15 mr. — ekB. Ha 100 r IpyHTY, CTYMiHb
HacH4eHHS ocHOBaMH — 7/9-88 %. B rpyHTaxX MiCTUTBCS TOCTYITHOTO ISl POCIIUH
azory (3a Kopudingom) 81-89 mMr nHa 1 kr rpyHty, pyxomoro docdopy 1
obminHoro Kamito (3a YupukoBum) 205-251 ta 83-90 mr Ha 1 xr rpyHTy,
BIJITOBIIHO.

[TonboB1 HOCHIAM POBOAMIIN 32 HACTYITHUMHU CXEMaMHU:
®dakTop A — CTpOK CiBOH

1. 10 cepmns (II nexana ceprmss);
2. 21 cepmnus (III nexana ceprHsi) (KOHTPOJIb);
3. 5 Bepecns (I nexama BepecHs).
®daxkrtop B — poH MiHEepanbHOTO KUBJICHHS
1. NoPoKo (koHTpOIIB);
2. NeoP30Kso;
3. Ni120PsoK120;
4. Ni1goPooK1go;
9. N24oP120K240.
®axrop C — ribpuau pimaky
1. Ex30Tik (CepeIHbOCTUTIINN);
2. Ekcenb (cepennpori3Hii) (KOHTPOIb);
3. Excaron (cepenHbOMI3Hii).
['o10BHMM acneKTOM BUCOKOIO BPOXKAK0 € MPABUJIBLHO MigiOpaHuil riopuj,

KU aJanTyBaTUMEThCS O MPOTHO30BAHMUX KIIMAaTUYHUX YMOB Ta OOpaHOl
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TEeXHOJIOT1i BUpoIllyBaHHs. HaBenemMo xapakTepuUCTUKY TiOpHUIIB PIMAKy O3UMOIO
IIOJIO0 iX MPOJYKTUBHOCTI Ta CTIMKOCTI IO PI3HUX (PaKTOPiB.

Ex3omik. EK30TIK € OJHUM 13 TIOpUAIB, KWW HalCTaOUIBHINIE peaizye
NOTEHI[lal MPOAYKTUBHOCTI Ha TepeHax €Bponu. Buecenuit o JlepxkaBHOTro
peecTpy COpTiB Ta TiOpuAiB, MPUAATHUX IS BUpOLTyBaHHS B Ykpaini y 2010 porii,
OopuriHaTOpOM (3asiBHUKOM) € komnaHisi MoHcanTo InTepuemnn Cropi. CbhoroaHi
el ribpua Mae Haikpalill MOKa3HUKHU CTIHKOCTI A0 MOCYXH Ta HalKpallli MOKa3HUKU
3UMOCTIHKOCTI. OCHOBHI IepeBaru riopuay — 1e CUibHa 3/IaTHICTh 10 TalyKEHHS,
BIJIMIHHHM PO3BUTOK KOPEHEBOI CUCTEMHU Ta CUIILHUIN CTOBOYD.

Mae Taki 0COOJMBOCTI TPOXOJHKEHHS BEreTalliHOro TMepioay: cuiia
CTapTOBOTO POCTY Ta TEMIIM PO3BUTKY BOCEHHM — CEPEJIHI; TEPMIH BiJHOBJICHHS
BereTali HaBECHI — CEPEIHbOII3HIN; CepelHii TepMiH HACTaHHS IBITIHHS 13
TPUBAJIMM HOT0 MEep10AOM; T03PIBAHHS — CEPETHBOCTUTIIHM.

XapakTepus3yeTbCsi HACTYIHUMHU TOCIOJAPCHKUMU Ta  O10JIOTTYHUMHU
O3HAKaMU: €KOTHI — KJIaCU4YHHM; BUcoTa cteOma — 160-190 cm; BmicT omii —
BHUCOKHI{; BMICT TJTFOKO3MHOJIATIB — < 18 MKMOJIB/T; BMICT €pYKOBOi KHUCJIOTH — <
0,5%; cTiiikicTh 10 (HOMO3y — BHCOKA; TNIACTUYHICTh T1OpUIY Ta 3UMOCTIMKICTD —
BHUCOKI; MOCYXOCTIHKICTh — MIABHUILEHA; MOTEHIIa]l BpOXaWHOCTI — 9,5-6,5 T/ra.
PexomeHnyeThCsl A1 PETIOHIB 13 YACTUMU 1 CKJIQJHUMH YMOBaMHU MEPE3UMIBIII 32
paHHIX Ta ONTUMAJIBHUX CTPOKIB CIBOM.

Ekcens. T'10pua BU3HAHO HAIlOHAIBHUM cTaHjapToMm (Hayionanvhuii
cmanoapm y Jlepoicasnomy copmosunpoOysanni osumoeo pinaxy 3 2012 poky).
Buecennit g0 JlepkaBHOTO peecTpy COpPTIB Ta TIOpUAIB, NPUAATHUX IS
BupolnyBanHs B Ykpaini y 2010 poriri, opuriHaTopoMm (3assBHUKOM) € KOMIIaHis
MoncanTo Iatepuentan Cropi. Lle cepennpocTurimii TiOpy IHTECHCUBHOTO THITY,
SAKUH, TP TMOBHOMY 3a0€3MEYEHHI TEXHOJOTIYHUX MapameTpiB BHUPOIILYBaHHS,
3a0e3nedye BUCOKUM PIBEHb BPOXKAWHOCTI HaBITh B MOCYIUIMBHX yMoOBaX. B
JIep>KaBHOMY COPTOBUIPOOYBAHHI MOKa3aB BUCOKY BPOXKANHICTh 1 pEKOMEHI0BaHUN
JI0 BUPOIIYBaHHS B IIEHTPaIbHIN, MBAECHHIN, 3aX1HINA 1 MIBHIYHO-3aX1AHIA 30HAX

pinakocisiHHs. [lo OCHOBHHX mepeBar riOpuay HaleKuTh HOTO MOCYXOCTIHKICTb,
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BUCOKHI TOTEHIIAJI BPOKAWHOCTI Ta CTIMKOCTI JO XBOPOO, TAaKOXX BiH OJIHUM 13
HalKpamux riOpuiB A BUCOKOTEXHOJIOTIYHOTO BUpolyBaHHs B [IpaBoOepexkHiit
1 [liBaeHH1M yacTUHI YKpaiHH.

Bereraniiinuii nepioa pociuH XapaKTepU3YEThCS TAKUMH OCOOJIMBOCTSIMU:
CHJIa CTApPTOBOTO POCTY Ta TEMITH PO3BUTKY BOCEHU — BHINE CEPEIHLOTO; TEPMIiH
BIJIHOBJICHHSI BereTrailii HaBECHI — CepeaHii; TEepMiH HACTaHHS LBITIHHSI —
CepeHBOII3HIH 13 TPUBAINM MEPI0IOM LBITIHHS; J03pPIBaHHS — CEPEAHBOI3HIMN.

I'ocniogapcebki Ta 010JIOTIYHI XapaKTEPUCTUKH TaKl: €KOTHUIl — KJIACUYHHIA;
Bucota credna — 160-190 cm; BMicT ol —47-48,5%; BMICT IIIFOKO3UHOJIATIB — < 17-
18 MKMOB/T; BMICT epyKoBOi Kuciaotu — < 0,5%; BOJOTICTh HACIHHA MiJ Yac
30upanHs — 7-8%; CTIAKICTh A0 (poMo3y — TeH criiikocti RLM7; mmactuuHicTh
riopuga — BHUINE CEPEAHBOI; MOCYXOCTIMKICTh — ITIJIBUINCHA; 3UMOCTIHKICTD —
cepedHs; MOTEHIIal BpoXaWHOCTI — 5,5-6,5 T/ra. Pekomenpamii mo poOoTi 3
riOpuIOM 3BOJSATHCS JO JIOTPUMaHHS ONTHMAJIbHUX CTPOKIB CIBOM Ta TYCTOTH
CTOSIHHSI POCIIMH — MOCIBH 0a)KaHO HE 3aryllyBaTH (KUIbKICTh POCIUH 10 3UMH 33-
35 mr./™M?, npu pannix crpokax ciBou — 30-33 wr./m?). IloTpeGye paHHLOrO
I1JDKUBIICHHS 1151 €DeKTUBHOTO CTapTy HABECHI.

Excazon. YHIKaIbHE TO€IHAHHS BHCOKOIO IOTEHLIANY YPOXKAMHOCTI Ta
CTIMKOCTI 110 XBOpoO 3aBasku reHy RLM7. «VYHiBepcanpbHUi» riopum s
€Bponu € 0gHUM 3 HaOUTbI momyisspHUX B 3axigHiil Ta Cepeanbo-CxiaHiil ii
yacTuHaX. ONTUMaNbHUNA TiOpUA 711 BUCOKOTEXHOJOTIYHOTO BHUPOIITYBaHHS B
npaBoOepexHii yactuHi Ta Ha [liBaH1 YKpainu. Buecenwnii no JlepaBHOTO peectpy
COpPTIB Ta TiOpHIB, MPUIATHUX JIJs BUpOINyBaHHS B Ykpaini y 2008 pori,
opuriHaTopoM (3asBHUKOM) € KommaHisi Moucanto Iutepremmnn Cpopi.
OcoOMuMBOCTSMU TIOXO/KEHHSI BETETAIlIHHOTO TMEpIoAy € Taki: Chjia CTapTOBOTO
pPOCTY Ta TeMIIH PO3BUTKY BOCEHH — BUCOKI; TEPMIH BIJIHOBJICHHS BereTallii HaBeCHi
— CEpe/Hii; TepMiH HACTaHHS LBITIHHSI — CEPEIHBOII3HIN 13 TPUBAIUM TIEPIOJIOM
IBITIHHS; 103PIBaHHS — CEPEIHBOITI3HIMN.

Bononie TakuMu rocrnofapChbKUMHU Ta OlOJOTTYHUMH XapaKTEPUCTHKAMM:

E€KOTHUIl — KJIacH4yHMii; BHcoTa ctebia — 170-200 cm; BmicT omii — 47,55-48,93%;
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BMICT IIFOKO3MHOJATIB — < 17-18 MKMOJB/T; BMICT epykoBoi kuciotu — < 0,5%;
BOJIOTICTh HACiHHS MmiJ 4Yac 30upaHHs — 7-9%; CTIMKICTH 1O PO3TPICKYBaHHS
CTPYYKiB — BiJIMIHHA; CTIMKICTh J10 (oMO3y — I'eH cTilikocTi RLM7; mimacTu4HiCTh
riopuaa, MOCyXOCTIMKICTh Ta 3UMOCTIHKICTh — CEepeJIHI; MOTEHIIIaJl BPOKAHOCTI —
5,5-6,5 T/ra. [Insg OOCSATHEHHS BHUCOKOTO PIBHS BPOXKAMHOCTI PEKOMEHIOBAHO
JOTPUMYBATHUCh ONTUMAJIBHUX (MOXKJIMBO 1 IMi3HIX) CTPOKIB CiBOM Ta TYCTOTH
CTOSIHHSL POCIMH 110 3UMH — 33-35 mrT./M?, a Ipu mi3HIX cTpokax ciBou — 35-40

T./M2, T2 060B’I3K0BO BUKOPUCTOBYBATH PETYJIATOPH POCTY pociuH [78].

2.4. TexHos10Tisl BUPOLIYBAHHS PIlIaKy 03MMOI0

[HTEeHCUBHI TEXHOJOrIi BHUPOIIYBaHHS CLIHCHKOTOCIOAAPCHKUX KYIbTYP
MaroTh 0a3yBaTUCh Ha KOMIUIEKCHOMY 1 paliOHaJIbHOMY BHKOPHCTAHHI IPYHTOBO-
KJIIMAaTUYHUX, O10JIOTIYHUX, TEXHIYHUX, MATepiaJIbHUX 1 TPOIIOBUX PECYpPCIB IS
MaKCHMaJbHO MOXJIMBOTO 3aJI0BOJICHHSI TOTpPe® pPOCIMH B OCHOBHHUX (haKTOpax
KUTTS 3 METOIO OTPUMAaHHS BUCOKOTO 1 CTAO1ILHOTO BPOXKAIO.

Cucrema oOpoOITKy IpyHTYy y HUHINIHIX yMOBax Mae€ 3a0e3rnedyBaru
HarpoMaJDKEHHs] Ta MaKCUMaJibHE 30€pEeKeHHsI BOJIOTH, SKa 3aJIUIINIACH B TPYHTI
micasi 30MpaHHs TONEPEIHUKa, 3HUIICHHS Oyp’sHIB, CTBOPEHHS BHUPIBHSHOTO
MIOCIBHOTO JIOXa TSI IKICHOTO 3arOpTaHHs HACIHHSI HA ONTUMAaIIbHY TuOuny [79].

[ToniepeqHUKOM pinaky 03UMOI0 B POKHU JOCTIIKEHb OyJia 03uMa MIICHUIIS.
[Ticnst 30upanHs BpoXKaro MIIEHUI 03UMO1 TipoBowIH JymeHHs crepHi bJIT-7 B
arperarti 3 TpakTopoM T-150 Ha rmubuny 6-8 cM, po3mylIyBajid IpyHT, NOAPIOHEHY
COJIOMY 3apOOJIsUTA B TPYHT 1 IIUM CTBOPIOBAIMA CIIPUSATINBI YMOB JIJIsI TPOPOCTAHHS
3a0paHuX MaJaIuill 3epHOBUX 1 HACIHHS Oyp sHIB.

Pimak Mae CTpmXKHEBY KOpPEHEBY CHUCTEMY 1 HallKpalmuM aJii OCHOBHOTO
00po0ITKY BBO)KAETHCS OpaHKa Ha TIMOUHY 22-25 cMm. Tomy 11t 10OpOTro pO3BUTKY
KOPEHEBOT CHUCTEMH DINaKy O3MMOTrO 3a JIBa THXKHI JI0 CIBOM MPOBOJUIIU OpPaHKY
ayroM ITH-5-35 B arperati 3 Tpakropom T-150 Ha rmubuny 23-25 cm. lle gano

3MOTY Kpallleé BHKOPHUCTOBYBAaTH COJOMY Ha JOOpPUBO, 3amo0iraTd yTBOPEHHIO
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TUTY>KHOT 1 JIOIIBY 1 TIEPEMIIIIEHHIO IPYHTOBUX KOJIO1/IIB T IHIIINX PEUYOBHUH 3 OPHOTO
mrapy B HrokHi [80].

ITix opanky BHOcHIU pocdhopHi 1 KalliiH1 J0OprBa 3T1IHO 31 CXEMOIO JIOCTIAY.
docdopHi 100puBa BHOCWIH Y BUTIIAAI cyniepdocdary noasiiHoro (Pag), a kamiiiHi
— y Burianl cynsdaty kamito (Ksg). IIpu mociBi BHocumu 15-16% Big HOpMH
a30THUX, (ochHOpHUX Ta KaMIMHUX JOOPHUB, 3ajie’KHO BIJ BapiaHTy (IUB. TaOIl.
2.4.1). Pemty a30THUX AOOPWB BHOCHJIM HABECHI: BIIEPIIE — IO MEP3JI0TATIOMY
IPYHTi, BUKOPUCTOBYIOUM amiayHy cemTpy (Nszs) 3a JONOMOIrol HaBICHOIO
pO3KHIaya JUisi MIHEPAJIbHUX JOOPUB; BAPYTe — Yepe3 JBa THXKHI (32 IHTEHCUBHOTO
pocTy ctebiia y BUCOTY); BTPETE MiHPKUBICHHS aMIayHOIO CEJIITPOI0 MPOBOJUIIN
yepe3 JBa-TpU THKHI, HA TOYATKy MHBITIHHA. J[oOprBa BHOCWIM 3a JOMIOMOTOIO
tpaktopa MT3-80 B arperati 3 MBY-900.

[lepeanociBHUil 00pOOITOK TIPYHTY MpOBOAWIM TpakTtopom T-150 3
koMOiHatopoM JIK-4 Ha rmubuny 3 cMm Ge3nocepeHbo nepe; CiBOoro.

CiBOy mpoomwiu ciBasikoro C3-3,6 B arperati 3 tpaktopom MT3-80 3
MDKpsaasmu 15 cm Ha rubuny 3 cMm. Hopma BuciBy 0,6 MitH. mT./ra, mo y Gi3nyHii
Ba3l cTaHOBUTH 4 kr/ra. Hacinus 3aBuacHo 00po0sisiiii npoTpyiiHukoM BitaBakc 200
DD (2,5 n/t HaciHHA). Onpasy XK Hicas MOCIBY NPOBOAMIM KOTKYBAHHS KLIb4aTO-

3youactumu koTkamu 2KKH-2,8.

Tabnuys 2.4.1
CxeMa y100peHHsI 03MMOI0 pinmaxKy
don Y nobpenns ta Bun qoopuBa*
MiHEpaIbHOTO oCHOBHE HbMIOCiBHe 1/PKUBIICHHS
JKUBJICHHS p I-e II-e IlI-e
NoPoKo - - - -
NeoPaoK P15Kas NPK1s Nso Nas i
60P30K60 Pcn; Kek Pradk Naa Naa
NiroPeoK P30Ko0 NPK3o N30 N30 N30
120Ps0K120 Per; Kex Pradx Naa Naa Naa
N aoPaoK P30K120 NPKeo Nso N30 N30
180P90K180 Per; Kex Pradx Naa Naa Naa
NosoP oK P30K150 NPKgo Neo Nso N3o
240712012240 Pcx; Kek Puagx Naa Naa Naa

*Pradk — Hitpoamodocka; Pcx — cynepdocdar nmoasiinmii; Kck — cynbdar kamnito; Naa — amiagHa
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ceniTpa.

HasecHi moBoawiayM NOUDKUBJIEHHS II0CIBIB 3TIIHO CXEMH JOCIIKEHbD.
[Tomaneimuii O 3a MOCiBaMHM rependavaB 3acTocyBaHHs repoinuay byrizan, 40
% x.c. (1,75-2,5 n/ra), incektunuay — Cymi—Ansda, 5 % k.e. (0,3 n/ra), byHTinumy
— Amicrap Exctpa, 28 % k.e. (0,5-0,75 n/ra) B nepio1 BereTalii KyiabTypH.

30upaHHsT 03WMOTO PIMaKy MPOBOIMIHM 3 KOKHOI JUISHKA OKPEMO IMIISIXOM
npsIMOTo KoMOaiftHyBaHHs y a3y moBHOI cTUTIIOCTI KoMOaitHoM Sampo-500.

[TonbOB1 JOCHIKEHHS! CYIPOBOIKYBAIUCS CIIOCTEPEKEHHSIMU, O0JTIKaMHU Ta
1a00paTOPHUMHM aHATI3aMHU:

- Tepej 3aKIaJaHHsIM MOJIbOBUX JOCHIIB B1IOMpaH 3pa3Ku IPYHTY 1
Bu3Havamu BMmict 'y mmapi 0-30 cm: rymycy, pH colbOBOi BUTSKKH,
JYXKHOTIPOJTI30BaHMI a30T, pyxomi popmu pochopy ¥ oominHOTrO Kaio [81];

- (heHOJIOT1YH1 CIOCTEPEKEHHS TPOBOIUIH 32 (PEHOTOTTYHUMEU (azaMH POCTY
Ta PO3BUTKY O3MMOro pinaky 3rigHo 3 "MeToAaukol  JepKaBHOIO
COPTOBUIIPOOYBAHHS CiJIbCHKOTOCIOIAPCHKUX KyIbTyp" [82];

- IIOJBOBY CXOXKICTh BU3HAYAJIM HA AiISHKAX mwiomero 0,25 M? y 40TUphOX
MiCIIIX IO JiaroHaIi, JiISHKMA CTAHOBWIM 1 M? Ha JBOX HECYMIKHHX IIOBTOPEHHSX
3a metoaukoro b. O. Jlocexosa, 1985 p. [83];

- TYCTOTY CTOSTHHS POCIIMH pilaKky 03UMOTO 33 3BUYAIHOTO PSIIKOBOTO
criocoOy ciBOM BHU3HAYaIM JIBa pa3d 3a BETETAIlll0 Ha 3aKpIMUICHUX JUISHKaX (Ha
MOYaTKy BereTarlii — y ¢asi MOBHUX CXO/IIB 1 mepes] 30MpaHHAM BPOKaK0) 3 METOIO
BCTAHOBJICHHS BYDKMBAHHS POCIIMH 3a BETeTAIliiHUN Tepioa 3a Metoaukow b. O.
Jocmexosa, 1985 p. [83];

- OIIHKY (DOTOCHHTETHYHO1 AISUTHHOCTI MPOBOIWIIN 32 METOAUKOIO A. A.
Huuunoposuya (1961 p.) b. O. Jocnexosa, 1985 p. [84] 3a TakuMH MOKa3HUKAMMU:
TJIONTY JIMCTKOBOI TOBEPXHI BH3HAYAIM KOPUCTYIOUUCH CICIIAIIBHUM METOJIOM
BU3HAYCHHS 3a ITapaMeTPaMH JINCTKA,

- (orocunTeTnunmii norenuian (OII) pozpaxoByBanu 3a Hopmysoro:

txX(S1+S2)

DIl = :
2

ne t — mepioa Bix Si 10 Sy y KUIBKOCTI JIHIB; S11 Sy — muiona JUCTOBOI MOBEPXHI
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pOCIHH;
- JIMHAMIKy HarpoOMa/KEHHS CyX0i Macu pilmaKy 03MMOT0 BU3HAYAIH IIISTXOM
BHCYIIYBaHHS HAaBaKOK JI0 aOCOIIFOTHO CyXOTro CTaHy IIpu Temmeparypi 105°C;

- YHUCTY NPOAYKTUBHICTH (hoTocuHTe3y (UIID) po3paxoByBaiu 3a HopMyIIOH0:

B, — By
(JI; + JI) X T’
2

ne B1iB; — Bara cyxoi macu pocus 3 1 M? um 3 1 ra mociBy Ha MOYaTKy i HAIIPUKIHII

qlld =

BpPaxOBaHOr'0 MPOMIXKKY 4acy B n ausx; JI; 1 JI; — momia JucTka pociauHu 3 TOT K
TUIOIII MTOCIBY HAa TOYATKY 1 HAIPUKIHII TOTO CaMOT'0 MPOMDKKY 4Yacy; T — IPOMIKOK
yacy, JIHiB;

- CTPYKTYPY BpO’Kar0 BU3HAUYaJIH 32 METOJIOM B1A0OOPY MPOOHMUX CHOIIIB 13
JIBOX MOBTOPEHB [82];

- YpOXKallHICTh OCHOBHOI MPOYKIIil BU3HAYAIM MOJIITHKOBO METOJIOM
CYIILIBHOTO 00MOJIOTY MpsAMUM KoMOaiHyBaHHIM (SAMPO-500);

- 1t 010X1IMIYHOT OLIHKY HACIHHSA BU3HAYAIM TaK ITOKAa3HUKU: BMICT OJI11
CKCTPAKIIMHUM METOJIOM, BHJAJICHHSAM i 3 HAcCIHHS eTWIoBUM edipoM (3a
nonomoroto amapaty Coxkcnera), ['OCT 10857-64 [85]; BwmicTt Oinka
tutpumeTpuuuM MetogoMm (3a K'emppanem), T'OCT 13496.4-93 [86]; kucnotHe
YHUCJIO TATPUMETPUIHUM METOJIOM 13 BUAOOYBaHHM 0J1ii eTusioBum edipom, 'OCT
10858-77 [87]; BMICT IIIOKO3HWHOJATIB MaJIaliHOBUM METOJOM (3a JOIOMOTOIO
dboToenexkTpokogopumeTpa) [88]; MacoBy YaCTKy €pyKOBOi KHCJIOTH, I1HIIHUX
HEHACUYCHUX KUPHUX KUCIOT (0JIETHOBOI, JIIHOJIEBOT, JTIHOJIEHOBOT) Ta HACHYCHHUX
XKUPHUX KUCIOT (MaJbMITUHOBOI 1 CTEAPUHOBOT) Ta30XpoMaTorpapiyHuM METOI0M

(XpowMm-5), 3 mosrym’siHo-ioHi3ariiao gerekropom 'OCT 30089-93 [88].
BucHoBKkH 10 po3ainy 2:
1. TpyHTOBO-KIIIMATUYHI YMOBU € THIOBUMH JUIsi IPABOOEPEKHOI YACTUHU

Jlicocteny Ykpainu Ta CIpUSTIMBUMH JJIs1 BUPOIIYBaHHS pinaky o3uMoro. [loromani

YMOBH B POKH JIOCIIIKEHb 32 TEMIIEPATypPHUM PEKUMOM Ta KUTBKICTIO OMa/liB MajH
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MEeBHI BIAXWJICHHS BiJ CepeAHiX OaraTOpiyHUX, IO JO3BOJUJIO Yy MOBHIA Mipi
BCTAHOBHTH iX BIUIMB Ha PICT 1 PO3BUTOK POCIMH O3UMOTO PIMaKy 3a BereTaliiHui
nepioJ, Ta aJalTHBHICTh KyJNbTYpH JO YMOB BHPOIIYBaHHS Ta peali3alliio
BIJIMOBITHOTO PiBHS BPOXKAMHOCTI.

2. TexHoyoris BHPOIIYBaHHS PIMaKy O3WMOTO B TOJBOBOMY JIOCIHIIl €
3arajJbHONPUMHATOI0 I MpaBoOepexkHoi yactuHu Jlicocteny YKpaiHd, OKpiM
JOCTIKyBaHUX €JIEMEHTIB — TiOpUIiB, CTPOKIB MOCIBY, HOPM A0OpHB, IO Oynu
B3ATI JIs1 BUBYEHHs. [Iporpama goCHiIKeHb MICTUTh HEOOXIAHHMM  MEpeiK
aKTyaJbHUX HAYKOBHMX IIOJIOKEHb, BUCBITICHHS SKHUX JIO3BOJMJIO OTPUMATH
00’€KTHBHI, BaroMi Ta JIOCTOBIPHI pe3yJbTaTH, $KI MOXXHA PEKOMEHIYBaTH

rocriogapCTBam.
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PO3/11 3
OCOBJIMBOCTI POCTY I PO3BUTKY PITIAKY O3UMOI'O 3AJIEXKHO BIJT
EJIEMEHTIB TEXHOJIOT'Ti BUPOLLIYBAHHS

3.1. ITos1bOBA CXO0KICTH HACIHHS PINIaKy 03UMOTI0

O3uMuil pinak — oJyiiHa KyJIbTypa, HeBHOarnuBa 10 Teruia. HaciHHs Horo
ovMHac mpopocTaTu 3a Temmneparypu 1°C, mpore 1 omepkanHs cxofis Ha 3-4
JeHb NoTpiOHa Temmeparypa y 14-17°C. Tomy a1 03MMOTro pilaKy IpaBUIIbHUN
BUOIp CTPOKIB MOCIBY € OCHOBOIO JUIsl TAPHOI MEPE3UMIBIIl POCIIUH, (OPMYBaHHS I
OJIep’KaHHSI BUCOKOI'O BpOXkaro. 3a BEIMYMHOIO TOJIBOBOI CX0XKOCTI HACIHHS BXKE 3
OCEHI MOXHa c(OpMyBaTH YSBIEHHS NMPO MaiOyTHIN BpoXail pimaky O3UMOrO 1
BHECTH 3a MOTpeOU HeOOXi/IHI KOPEKTUBH.

OnTtuManbH1 CTPOKH ciBOM a1 ymMoB JlicocTerny npumaiaioTs Ha nepiof 3 15
no 31 cepnHs. Big 0coO0aMBOCTEl OCIHHBOIO PO3BUTKY POCIHH 3aJEKUTh
ypoxaiHicTh HaciHHS. BoHa Oyne HalBHUINOIO TPH HASBHOCTI B POCIMHHM Ha 4ac
NPUNMHEHHS OCIHHBOI Bereraii 10 nucTkiB. BaknmBo Takoxk 3B’s3yBaTH CTIMKICTD
POCTIMH 10 MOpPO3y, 3aJeKHO BiJ X (a3u pO3BHUTKY, SIKa BU3HAYAETHCS CTPOKAMU
ciBOu. HaltOu1b111 cXuiibH1 10 BUMEP3aHHS MOJIOJII POCIUHHU, 110 31MIILTH y BEPECHI,
K1 3HAXOJAThCS Y (a3l 4-X NUCTKIB 1 MeHIIe. BogHouac 3ycTpivaroThes JaHi, 1o
MEHII CTIHKUMH 10 MOPO3Y € TIEPEPOCIIi POCINHH, 1 3a C1IBOU Y paHHI CTPOKH piIraKk
BUMep3ae. s oxepxaHHs 10OpUX, PIBHOMIPHUX CXOJIB, 32 HAsBHOCTI BOJIOTH
ciBOy MOXXHa pO3MOYMHATH 3 3-i JeKaau JIMIHA. 3a PaHHIX CTPOKIB CiBOM
dbopmyeThcss A00pe PO3BHHYTa POCIMHA 3 HAaWBHUIIOK MOpPO30CTiiKicTio. [le
MEHIIUN PHU3MK, HIXK BEPECHEBI CTPOKH CiBOM, KOJM HMOBIPHICTH BHMEp3aHHS
HaiiBuima. KpiM Toro, y mi3Hi CTpOKHM € moTpeda y 3aryiieHHi, a 0TKe, BHACIIIOK
poro (hopmyroTecs cnadmi pocivau. Ha nymky Jluxousopa B. B. [89], ocHoBOMO
BUOOPY CTPOKIB CIBOM € HasBHICTh BOJIOTHM 1 SKICTh MIATOTOBKH TIPYHTY. 3a
JOTPUMAaHHS LIUX BUMOT MO>KHA CISITH HaBiTh 3 20 TUIHS.

PCBYJII)TaTI/I Hallnx I[OCJ'IiI[}KeHB Hi,Z[TBCp,II}KYIOTL, 1110 Ha NOKA3HUK I0JIbOBOL
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CXO’KOCTI BIUIMBAIOTh SIK CTPOKH IMOCIBY, TaK 1 032 OCHOBHOTO yn0O0peHHs (TabJl.

3.2.1).

Tabnuys 3.1.1

ITosboBa €XO0KICTH HACIHHSI 03MMOI0 PillaKy 3aJI€KHO BiJl CTPOKIB CiBOM

Ta OCHOBHOIO y100peHHs (cepeane 3a 2012-2014 pp.), %

. Do . T'TEPYJL Cepenne no
MIHEPaAJILHOTO CTtpok ciBOH . )
KUBJICHHS Ex3otik | Excenp | Excaron | CTPOKY IIOCIBY
10.08 ( II mexama cepriust ) 79,2 78,7 77,2 78,4
NoPoKag )21.08 ( 1I nexana cepmHs 79.6 817 79.4 802
05.09 (I nexana BepecHs ) 76,0 80,1 81,4 79,2
B cepenaboMy 110 BapiaHTy yaoOpeHHs 78,3 80,2 79,3 79,3
10.08 ( II nexana ceprms ) 82,3 80,5 80,6 81,1
NsoP30Kso )21.08 (III nexana ceprus 81.0 82.7 824 82.0
05.09 (I nexana BepecHs ) 77,6 81,3 83,9 80,9
B cepeHboMy 10 BapianTy yao0peHHs 80,3 81,5 82,3 81,4
10.08 ( II nekama ceprus ) 85,9 82,6 82,7 83,7
N120P50K120 )21.08 ( III nexana CEpITHA 84,7 85,2 82,8 84,2
05.09 (I nexana BepecHs ) 82,2 83,9 84,5 83,5
B cepeHnroMy 110 BapianTy yao0peHHs 84,3 83,9 83,4 83,8
10.08 ( II nekana ceprus ) 87,0 85,3 85,2 85,8
N18oP20K180 )21.08 (Il nexanma ceprHs 87.1 87.9 85.9 87.0
05.09 (I nexana BepecHs ) 84,7 85,2 88,5 86,1
B cepenHpoMy 10 BapiaHTy yAOOpEHHS 86,3 86,1 86,6 86,3
10.08 (11 nekazma ceprms ) 90,8 88,6 88,9 89,4
N240P120K 240 )21.08 ( I nexanma cepmHs 89.8 90.1 88.9 896
05.09 (I nexana BepecHs ) 89,1 88,7 90,1 89,3
B cepenHpoMy 110 BapiaHTy yI00peHHS 89,9 89,1 89,3 89,4
HIPos, % -
JUIsl BaplaHTy ynoOpeHHs (A) 0,67
JUIs CTPOKY mociBy (B) 0,52
11t Tibpuga (C) 0,52
B3aEMO/III: -
AB 1,16
AC 1,16
BC 0,90
ABC 2,00

IDicepeno: nobyoosano aemopom Ha OCHOBI BNACHUX OOCAIONCEHD

INoiicamiok C. . [90] BBaxkae, 1m0 KpiM NpupogHuX (akTOpiB, 3yMOBIEHUX

KOHKPETHUMH IPYHTOBO-KIIMaTHYHUMHU YMOBAMH 30HH BUPOIIYBAHHS, HA CX0XKICTh

HACIHHS CYTTEBO BILIMBAIOTH 1 CTPOKH CiBOH.
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3ami3HeHHs 31 CTPOKaMu CIBOM 1 ciBOa B HAJATO PaHHI CTPOKHU MPU3BOIATH J10
3HIDKECHHSI TIOJThOBOT CXOXKOCTI.

B cepennpoMy, 3a pokHM IOCHIIKEHB, POCIUHU O3MMOTO pimaky Tridopumy
Ex30Tik 3a koHTpodbHOro BapianTy ymoopeHHs NoPoKo 3a0e3neuyBanu moiboBy
CXOICTh POCJIMH Ha piBHI BiA 76,0 10 79,6% 3anexHO BiJ CTPOKY mociBy. Tak,
HaWBUILMNA TMOKA3HUK TOJHOBOI CXOXKOCTI OyJIO BIIMIYEHO 3a APYroro CTPOKY
nociBy 21 cepmHs, MpH I[bOMY PI3HUIIA 13 TOKA3HUKOM, OJIEP>KaHUM 3a MEPIIOTO
CTPOKY MOCIBY OyJjia He3HauHOIO 1 ctaHoBmiIa Jmie 0,4%. CepenHe 3HAYCHHS 110
BapiaHTy yAoOpeHHs cTaHOBUIIO 78,3% pOCIUH.

IIpu BHecenHi P15Kys min yac ocHoBHOTrO 00po0iTKY IpyHTYy Ta NPKi5 mipu
nociBi (BapianT ymoOpeHHs NeoP3oKsg) HaliBUIIMI MOKa3HUK IMOJBLOBOI CXOXKOCTI
82,3% pocnun OyJ0 oepkKaHO 3a NEPIIOTO CTPOKY nociBy 10 cepnHs, HAHHUKYHIA
77,6% — 3a TpeTbOro CTPOKY IMOCIBY 5 BepecHsA. Pi3HUI MiXK OJep:KaHUMH
MoKa3HUKaMu craHoBuia 4,7%, M0 MOXKE CBIIYATH MPO BIUIUB CTPOKY IMOCIBY Ha
MOJILOBY CXOXICTh POCJIHMH. Y TMOPIBHSHHI JO KOHTPOJIIO TMOKAa3HUK MOJIBOBOT
CXO’KOCTI 3a IEePIIIOTO CTPOKY MOciBy OyB OutbmuM Ha 3,1%, 3a Ipyroro — O1IbITUM
Ha 1,4%, 3a Tperboro — OubmMM Ha 1,6%. 3a HACTYIHOrO BaplaHTy yAOOpEHHs
N120PsoKi20 BiaMivamach Taka >K TEHJACHIlS: HaWBHINMK TOKa3HUK (85,9%)
oJIep>KaHo 3a MEPIIIOTO CTPOKY MOCiBY, HaltHMK4Hi (82,2%) — 3a TpeThoro. Pi3HuIs
MDK [OKAa3HUKAMHM, 3aJ€KHO BlJ CTPOKY IOCIBY CTaHOBUTH 3,7%. 3HaueHHs
oJIep’KaHe 3a MEepILOTro CTPOKY MOCIBY MEPEBUILYE KOHTPOJIb 03 10OpHUB 3a LbOTO
K CTPOKY MOCIBY Ha 6,7%, 3a Apyroro cTpoky nociBy — Ha 5,1%, 3a TpEThOr0 CTPOKY
nociBy — Ha 6,2%. Buecenns P3oKizo mig yac ocCHOBHOTO OOpOOITKY IPYHTY Ta
NPKgo mpu mociBi 3a0e3nedrio oAep)KaHHS ITOKa3HHMKa CXOXocTi Bim 84,7 1o
87,1%, 3a1exXHO BiJ CTPOKY IOCIBY, IPHU I[bOMY PI3HHUII MDK MMOKa3HUKAMH 32
MEePIIoro Ta JAPYroro CTpokKy mociBy craHoBuia e 0,1%. 3a ocTaHHBOTO
Bapianty BHeceHHs H00puB (N24oP120K240) HaliBHINIA T0JHOBA CXOXKICTH Oyia
oJiepKaHa 3a mepuoro crpoky mnociBy 10 cepmusi — 90,8%, 110 nepeBUILyBasio
KOHTpPOJIb 6€3 BHECEHHS TOOPUB 3a IBOTO X CTPOKY TociBy Ha 11,6%, 3a npyroro

cTpoky nociBy — Ha 10,2%, 3a Tpetboro — Ha 13,1% (dus. dodamox b.1).
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B cepennbomy, 3anexHO BiJl BapiaHTy YI0OPEHHS PaHHBOCTHUIJIOTO T10pUIY
Ex30Tik, HallBUIIIl TIOKa3HUKU CX0XkKocTi (89,9%) Oynu oxmepkaHi 3a yaoOpeHHs
N240P120K240. B 1iisiomy, 1mo riopuay, HaitBUIIO0 OyJia CX0XKICTh 3a EPIIIOT0 CTPOKY
nociBy 10 cepmas (90,8%) y BapianTi 13 BHeceHHSIM P30Kis0 B OCHOBHE ynoOpeHHs
ta NPKg ipu mocisi.

HaiiBuiie 3HaueHHsI MOJIBOBOI CXOXKOCTI Y KOHTPOJIBHOMY BapiaHTi (0e3
BHeceHHs 100puB) ribpua Excens 3a0e3nednB 3a Apyroro cTpoky nocipy 21 ceprus
— 81,7%. Y BapianTi 13 BHeceHHsIM P15Kss B ocHOoBHe ynobpenns ta NPKis npu
MOCIBI, OJILOBA CXOXKICTh 3a MEPIIOTr0 CTPOKY MOCIBY NEPEBUITYBaIa KOHTPOJIbHUN
BapiaHT O6e3 BHeceHHs 100puB Ha 1,8%, 3a agpyroro crpoky nocisy — Ha 1,0% Tta 3a
TPETHOTO CTPOKYy mociBy — Ha 1,2%. Ilomanbine 30UIbIIEHHS HOPMU J0OpHBa
30UTBIIYBAJIO 1 3HAYEHHS MOJIbOBOI CX0KOCTI pociauH. [Ipu BHeceHH1 NigoPgoKiso
CepelHE 3HAYCHHS TTOJIbOBOI CX0XKOCTI 33 TPU CTPOKH MOCIBY CTaHOBUIIO 86,3%, ipH
[[bOMY HaWBHIIOIO TOJHOBOIO CXOXKICTIO BIJ3HAUMBCS JIPYrUd CTPOK mociBy 21
ceprHs — 87,9%, 1110 mepeBUIIYBaJIO KOHTPOJbHUI BapiaHT 0e3 BHECEHHs JOOpUB
3a IBOTO XK CTPOKY mociBy Ha 6,2%. Taka >k TeHAeHIls 30epirajach 1 Ipu
NOJAJILLIOMY 301IbIIIEHHI HOPMHU MiHepalibHUX J00puB. Tak, y noaarky b1 BkazaHo,
10 3a POKH JTOCHIIKeHb, HABUIIE 3HAYEHHS MOJILOBOI CXOkKOCTI ridopuny Excernn
Oyn0 ofep>kaHoO 3a JPYroro CTPOKY MOcCiBy 21 cepmHs 3a BapiaHTy yJIOOpEHHs
N240P120K240, 1110 cTanoBuso 90,1%, nepeBuiirytour KOHTPOJIb Ha §8,4%.

Benuunna HOpMU MiHEpaTBHOTO J0OpHUBA Ta CTPOK MOCIBY BIUIMBAJIM 1 HA
MOJIbOBY CXOKICTh POCIMH O3MMOTIO piNaKky cepeaHbomni3Hbporo riopuay Excaron.
Tak, y KOHTpPOJIbHOMY BapiaHTi 0€3 BHECEHHs JO0OpHUB HAMOUIBIIMI BIJCOTOK
MOJIbOBOI CXOXOCTi, M0 cTaHOBUB 81,4% Oylio ofep:kaHO 3a TPEThOTO CTPOKY
nociBy 05 BepecHsi. CepeHe 3HaYEHHS IO IaHOMY BapiaHTl yJI0OpEHHS CTAaHOBUIIO
79,3%. I1pu BHecenHi B ocHOBHE yno0penHs P15Kass Ta mpu mocisi NPK 35 monsoBa
CXOXICTh B CepeIHbOMY cTaHOBMIA 82,3%; HaliBHINE 3HAYCHHS JAHOTO TTOKA3HHUKA
83,9% Oyno opepxkaHO 3a TPETbOIO CTPOKY TMOCIBY. 3OUIBIICHHS HOPMHU
MiHepanbHOro 1o0puBa 10 NixoPsoKizo 3a0e3meuyBano miABHUILEHHS MOKa3HUKA

MOJIbOBOI CXOXOCT1 POCIIMH 03UMOTO pirnaky Ha 5,5% 3a mepuioro CTpoky IMociBy,
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Ha 2,6% 3a apyroro cTpoky nociBy Ta Ha 3,1% 3a Tperboro ctpoky nocisy. [Ipu
BHeceHH] Ni1goPgooKigo Ta NosoP 120K240 HaMBHII TTOKAa3HUKHM MOJBOBOI CXOKOCTI,
BianoBinHo 88,5 Ta 90,1% Oynu BiAMIYEHI 32 TPETHOTO CTPOKY IOCIBY,
MEePEBUIIYIOUH KOHTPOJb Ha 7,1 Ta 8,7%.

3a Tpu poku pochimkersb (2012-2014 pp.) HaiiBuIIEe 3HAYCHHS IOJHOBOI
cxoxocti 90,8% Oyno oxepxkaHO 3a TepuHioro cTpoky mnociBy 10 cepmnHs, 3a
ymooperHs NaaoP120K240 y TiOpumy Ex30Tik, ri0Opua Excens 3a0e3neunB HalBUIIAN
noka3HuK Ha piBHI 90,1% 3a TOro * BapiaHTy yAOOpPEHHS Ta 3a JPYroro CTPOKY
NocCiBy, riOpua EkcaroH xapakTepu3yBaBCs 3HAYEHHSIM IOJBOBOI CXOXKOCTI, SKa
nopiBHioBana 90,1% 3a Tpetboro cTpoky nociy 05 BepecHs Ta BHeceHHs P30Kiso B
ocHoBHE ynoopennst Ta NPKgo npu nocisi. Tomy, 3HaueHHSs MOJIOBOT CXOKOCTI 32

POKM J0CHTIIKEeHb OyJI0 HaWBHUIMM Y r10puaa EK30Tik.

3.2. PO3BUTOK POCJIMH 03MMOI0 PillaKy BOCEHH

[Tpu4rHOIO MOBUIBHOTO PO3MIMPEHHS MOCIBHUX TUJIONI PiMaKy € BiJICYTHICTb
HAyKOBO-OOIPYHTOBAHOI TEXHOJIOTli BHUPOUIYBaHHS MHOTr0 BHUCOKHX BpOXaiB,
30KpeMa HeI0CTaTHhO BUBUEHI TEXHOJIOTTYHI TPUHAOMHU, HATIPABJICHI HA M1JBULLIEHHS
YPOXKAWHOCTI Ta SIKOCT1 HACIHHSI O3UMOTO PIMaKy.

[Ipu BupoILyBaHHI piaKy NPUCYTHI NEBHI PU3UKH 3HUKEHHS YPOXKANHOCTI
K yepe3 BUOArTUBICTD ITi€T KYJbTYPH MIOJ0 MOTOAHUX YMOB, TakK 1 3a MOPYIICHHS
OKpPEMHUX €JIEMEHTIB TEXHOJIOT1l, 10 MPHU3BOAUTH JO 3PIIPKCHHS TOCIBIB, a B
OKpEMHUX BHUMAJKax, 1 10 MOBHOI iX 3arubesni. BuMep3aHHs MOCIBIB 03UMOTO pIMaKy
OCTaHHIM YacoM NpUMYyIIye poOUTH BUOIp, UM BapTO BUPOIILYBATH IO KYJIbTYpY,
sgKa NoTpedye ICTOTHUX BUTpAT HA TEXHOJOTII0. AJle MPUCYTHICTh IMONUTY Ha
MIPOJIYKITIFO Ta CTAOUIBbHI IIHA IEPEKOHIMBO CBITYaTh MPO €KOHOMIUHY JOIIIHHICTh
fioro BupouryBanHs. [Ipu nboMy HEOOX1IHO MOCTIMHO MiJBUIILYBAaTH CBi piBEHb
3HaHb I0JI0 TEXHOJOIl BHUPOIIYBaHHsS KYyJbTypH, BMUIO MIAOMpPATH COPTU Ta
riOpuan, CTBOPIOBATH ONTUMAJIbHI YMOBH JUJISL POCTY 1 PO3BUTKY POCJIMH B OCIHHIN

nepioJi, BAKOPUCTOBYBATH CYyYaCHI CTUMYJISITOPU POCTY Ta MECTULIUIN JJIsL 3aXUCTY
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B1JI IIKIJHUKIB, XBOPOO 1 Oyp’sHiB. JIuIe 3a KOMIUIEKCHOTO MiAXO0Y ¥ onTUMi3alii
BCIX (paKkTOpiB, HEOOXITHUX AJISL POCTY 1 PO3BUTKY POCIWH, MOXJIMBO MaTH pealibH1
NpUOYTKHU B1J BUPOIIYBaHHS pinaky o3zumoro [91, 92].

Ha mepe3umiBiio pinaky roJJOBHUM YHHOM BIUIMBAIOTh TIOTO/IHI YMOBH. Tak,
HACiHHA PimaKky 03UMOro mpopocrae 3a Temmneparypu 1°C i mpogosskye Bereramiro
npu 5-6°C. Y 3uMoBHii Iepios, 3a BiICYTHOCTI CHIrOBOTO MOKPHUBY, POCIMHH 3aTHi
BUTPMMYBaTH MOPO3M Ha piBHI KopeHeBoi mmiiku m0 -14-15°C, mpu HasBHOCTI
CcHiroBoro mokpusy — 10 -25-30°C. Pocnunau pinaxy, siki He copMyBaan PO3ETKY,
MaloTh CIa0OpO3BMHEHY KOPEHEBY CHCTEMY, BiATaK, MOXYTh 3arHHyTH 3a
TemmnepaTypu nositps -10°C.

PocnuHau pinaky 3 HETOPO3BUHEHOIO PO3ETKOI0 4-5 JIUCTKIB (MIHIMAJIBHO
MOKJIUBUM PO3BUTOK), KOPEHEBOKO CHUCTEMOIO, SIKa csrae MeHm HLK 90 cm
(roJI0BHMIA CTpHKEHD 7-9 cM), MOKYTh 3arMHYTH 3a TeMIepaTypu nositps -8-12°C.
Pimak o3umuii, mo cpopMyBaB po3eTKy 3 6O-TU JHCTKIB, NMEPEHOCUTh MIHYCOBI
TEMIIepaTypH Ha PiBHI KOpeHeBoi mmiiku 1o -16-17°C.

VYcemix nepe3uMiBiil 3aJIeKUTh HE TIIBKU BiJl CIPUSTIMBUX MOTOJHUX YMOB,
ajie ¥ B1J CTaHy IOCIBIB y OCIHHIA NepioJl, TOOTO pO3BUTKY POCIMH. PazoM 3 Tum,
Ha CTYIIHb PO3BUTKY MOCIBIB BIUTMBAIOTh MEPEIYCIM TEPMIHU CIBOM Ta KOHKPETHO
MOTOAHI YMOBH CepIiHS-BepecHs. BaximBum € ¢GopMyBaHHS B OCIHHIN Tiepion
MOTY>XHHX, IIPOTE HE TIEPEPOCTUX POCIHH.

HaykoBumMHM JOCHIIPKEHHSIMH JIOBEJCHO, IO HEJOTPUMAHHS €JEMEHTIB
TEXHOJIOT1i BUPOIILYBAHHS CUTbCHKOTOCIIOIAPCHKUX KYJIBTYP, B TOMY UUCII 1 pINaKy
03UMOT0, TPU3BOAUTH A0 3HMWKEHHS iX TPOAYKTUBHOCTI [93]. g o3uMoro pinaxky
MpaBUJILHUN BUOIP CTPOKIB MOCIBY € OCHOBHOIO IS TAPHOI MEPE3UMIiBIIl POCIHUH,
dbopmyBaHHS 1 0Jiep>KaHHS BUCOKOTO Bpoxato [94].

CTpoku CiBOM — BaXJIMBUW €JIIEMEHT TEXHOJIOT1i BHUPOIINYBAHHS HACIHHS
pinaky o3umoro. JlomymieHi MOMMWJIKH LIOJI0 CTPOKIB CIBOM HE MiANAI0ThCs
BUIMPABJICHHIO 1 MOXYTh CTaTH MPUYMHOIO ITIJIKOBUTOI 3aruodesni Bpoxkaro. [Ipu mizHi
CTPOKaxX pPOCIMHHA HE BCTUTalOTh CHOPMYBATH JOCTATHIO KUIBKICTH JIMCTKIB Yy

MPUKOPEHEBIN pO3ETILIl Ta PO3BUHEHY KOPEHEBY cucTeMy. ToMy, IJIOIIl 03UMOTO
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pinaky He epe3uMOBYIOTh TaM, JI€ CIFOTh y i3HI CTPOKU. B KO’)KHOMY KOHKpPETHOMY
BUMAJKYy HEOOXITHO OOMpaTH CTPOKU CiBOM 13 TaKUM PO3PaxyHKOM, IIO0 mJst
OCIHHBOI BereTallii poCivH 3anuianocs 55-60 IHiB 13 TeMIepaTyporo MOBITPS BUILIEC
5%C. Ha Ginpmriit yactuni Teputopii YKpainu Taki CTPOKHU IIPUIIALAIOTh HA MEPION
Bix 15 mo 30 ceprus [95-98].

Pe3ynbraTtu aHani3zy oCTaHHIX JIOCIIKEHb [IEPEKOHIUBO CB11YaTh, 110 CTPOK
MOCIBY Ma€ HaJA3BUYAIHO Ba)KJIMBE 3HAUYEHHS JJISI OCIHHBOTO POCTY Ta PO3BHUTKY
POCIIMH 03UMOTI0 PIMaKy, a TOMY 1 3HAUHO BIUIMBA€E HAa BPOKAMHICTb.

JUist oniep>kaHHsI BUCOKMX BPOXaiB PIMAKy O3UMOT0 HEOOXIJTHO BPaXOBYBAaTH
010J10T14H1 0COOJIMBOCTI Cy4aCHUX COPTIB Ta TiOpUAIIB, PaKTOpH HABKOJIUIIHBOTO
CEpEZIOBHUILIA, a TAKOXK €JIEMEHTH TEXHOJIOT1i BUPOIIyBaHHS.

JIs aHamizy cTaHy pOCIMH MEpe]] BXOJIOM B 3UMYy HaMHu OYJIO OLIIHEHO TaKl
TIOKa3HUKHU: I'yCTOTA CTOSIHHS POCIHH, IIT./M% JiaMeTp KOPEHEBOi HIMHKH, CM;
BHCOTA PO3MILLEHHS TOUYKH POCTY HaJl IOBEPXHEIO IPYHTY, CM; KUJIbKICTb JINCTKIB Ha
pPOCIIMHI, IUT.; JOBXHHA KOPEHEeBOI cucteMu, cM. OCIHHII pPO3BUTOK POCIWH
HaBeZeHo B Tabmuipix 3. 2. 1 —3. 2. 3.

OciHHIi TepioJ Bererauii pimaKy O3WUMOIO BaXJIMBUU 11 (opmMyBaHHS
CTIMKOCTI /10 HU3bKUX TEMIIepaTyp, 3arapTyBaHHs Ta (OpMYBaHHS MalOyTHBOI
BHCOKOT IIPOTYKTHBHOCTI, 110 00YMOBJICHO O10JIOTTYHUMHU OCOOJIMBOCTIIMU.

Jlo 3umMu Ha pociuHi Mae OyTu 6-8 JUCTKIB, cTebs0 < 2 CM 3 JlaMeTpoM
KopeHeBoi mmiiku 8-10 MM, 100pe pO3BUHEHUN CTPHKHEBUI KOPIHB 3aBJIOBXKKU HE
meHII sk 20 cM. BBaxaroTe, 110 BKe TMepeq BXOAOM Yy 3UMY MOKHA MPHUOIU3HO
nepeadaynTH MaKCUMaJIbHO MOXKJIMBUN PIBEHBb YPOXKAUHOCTI 3a (hOPMYJIOH0, 11/Ta:

¥ =0,1x(atl)x 0, /ra
e Y = MOXJIMBa YpOXKAUHICTh KYJIbTYPH, 1/Ta; & — KUIbKICTh JJUCTKIB HA POCJIMHI,
1T.; 6 — KUIBKICTB pociuH Ha 1 M2, 1.

BcranoBieno Takox, 1mo maibke 70 % yposkaro pinaky 03MMOT0 3aJIeKHUTh BiJ
PO3BUTKY Ta CTaHy POCJIMH O HACTAHHS 3MMOBOTO CHOKOO (5 1110 3a TeMmneparypu
2 °C).

Tak, 3a pe3ynbTaTaMy HaIUX JOCIIKEHb OyJIO0 BCTAaHOBJICHO, 110 HAHOIIBII
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ONTUMAJbHI TIapaMeTpu ISl TMEePEe3UMIBIII POCIMHU O3UMOI0 pimaky Tiopumy
Ex30Tik (KinbkicTs pocaud Ha 1 M2 — 75,30; niameTp KopeHeBoi muiikn — 1,23 cM;
Tabnuys 3.2.1
BiomeTpu4Hi mapameTpu pocjimH 03uMoro pinaxy riopuay Ex3orik Ha
yac NpUNMHEHHs OCiIHHBLOI Bereraii

(cepenne 3a 2012-2014 pp.)

[TapameTpu pOCTy Ta PO3BUTKY POCIIUH
®on r . B iTTBKi
C-TPOK MiHEpaIbHOrO cm% I[laMﬂp.. mtnqdcg?;:ry JI];UCIIL;GBC; HOB)KPME.‘.
ciBOu KUBICHHS KOPEHEBOI . . | KOpEHEROI
POCIIHH, 8 HATPIBHEM | POCIIHHI,
AR | L, oM " | cHCTeMH, M
10.08 NoPoKo 61,33 0,62 2,04 5,10 103,30
T NsoP30Ks0 65,03 0,71 1,94 5,57 111,00
. N120Ps0K120 68,57 0,81 1,81 6,03 115,60
ceprs N1s0P90K1s0 71,67 1,01 1,58 6,77 122,90
N240P120K240 75,30 1,23 1,46 7,30 127,73
21.08 NoPoKo 59,33 0,60 2,12 517 105,13
T NsoP30Ks0 65,83 0,73 1,95 5,50 110,83
N120Ps0K120 67,73 0,85 1,80 6,04 116,30
f:;‘iﬁi NisoPooKigo | 70,07 0,94 1,72 6,38 | 120,30
N240P120K240 71,47 1,06 1,63 6,63 124,23
05.09 NoPoKo 56,60 0,48 1,95 4,47 100,50
;I NsoP30Ks0 59,83 0,58 1,89 5,16 106,23
N120Ps0K120 64,07 0,73 1,81 5,75 112,20
;‘;‘g‘; NisoPooKiso | 65,93 0,84 1,74 6,24 | 115090
N240P120K240 67,53 0,94 1,75 6,43 117,80

JDicepeno: nobyoosano asmopom Ha 0CHOBI GILACHUX O0CTLONHCEHD

BHUCOTAa TOYKH POCTY BiJl MOBEPXHI IPyHTY — 1,46 cM; KUIBbKICTh JIMCTKIB HAa POCIIMHI
— 7,3 mT. Ta JOBXHHA KOpEHEeBOi cuctemu — 127,73 cm) GpopMyBaau 3a mepiioro
ctpoky nociBy 10 ceprusi Ta BHeceHHsT N2aoP120K240, HaliTipil nmapamerpu 0yio
OJIEP’KAHO y BapiaHTi 6e3 BHECEHHS NOOPHMB — KiIBKICTh pociuH Ha 1 mM? — 61,33;
niameTp KopeHeBoi Uik — 0,62 cM; BUCOTa TOUKH POCTY BiJl MOBEPXHI IPYHTY —
2,04 cM; KUIBKICTB JIMCTKIB Ha pOCIWHI — 5,1 MIT. Ta TOBXKKHA KOPEHEBOI CUCTEMU —
103,30 cm.

Hopma pnoOpuBa 3HayHO BIUIMBajga Ha (OPMYBaHHS yCiX OIOMETPUUYHHUX
MOKa3HUKIB POCIUH O3UMOTO pinaky. Tak, rycToTa CTOSHHS POCJIMH 3a MepLIoro
CTPOKY TIOCIBY 3pOcCTajia BiJi KOHTPOJIBHOTO BapiaHTy 0€3 BHECEHHs JTOOPHB BiJ

61,33 no 75,30 urr/M? y BapianTi i3 BHeceHHSIM NagoP120Ko40. JliameTp KopeHeBoi
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IUHAKY 30UTbIIKUBCS BABIYl, ToOTO 0,62 10 1,23 cm. 30UIbIIeHHS HOPMHU JT0OpHUBa
BIUIMBAJIO HA 3MEHILIEHHS BHUCOTH PO3MIIICHHS TOYKH POCTY, TakK, 3a MEpILIOro
CTPOKY MOCIBY 3MEHIIIEHHS cTaHOBUIIO 0,58 cM BiJl KOHTPOJIIO O MAKCUMAJIbLHOTO
ynoopenHsi. KinbKiCTh JUCTKIB Ha POCIHHI, SK 1 JOBXHHA KOPEHEBOI CHCTEMHU
30UTBIITYBIACH 13 30UTBIIICHHSIM HOPMH JT00pHBa. 3a JPYroro Ta TPEThOTO CTPOKY
MOCIBY BigMiuajach 1JCHTHYHA TEHJCHISA Yy QopMmyBaHHI OiOMETPUYHUX
MTOKa3HHKIB.

Pocnunu ridbpuny Excens 3a0e3neunim oaepKaHHs ONTUMAJIbHUX apaMeTpiB
OCIHHBOI Bererauii 3a Jpyroro CTOKy NHociBy 21 ceprHs Mpu HOPMI BHECEHHS
)106pI/IB N240P120K24o (Ta6J'I. 3.2. 2).

Tabnuys 3.2.2
biomerpuyHi napameTpu pocJIMH 03UMOI0 pinaky riopuay Excenb Ha

Yyac NpUIMHEHHS OCIHHBOI BereTaumii

(cepenne 3a 2012-2014 pp.)

[TapameTpu pocTy Ta pO3BUTKY POCIIMH
®on I'ycrora . Bucora | Kinekicts
C-TpOK MiHepaIbHOro CI};)HI-IHSI ﬂlaMGIp.. TOUKH POCTY | JIUCTKIB Ha HOBMH{%
CiBOH JKMBICHES KOPEHEBO1 . . KOPEHEBO!
POCIIHH, . HIPIBHEM | POCIIHHI,
AR | AR, e IpyHTY, oM o CHCTEMH, CM

10.08 NoPoKo 56,83 0,68 2,57 4,77 104,10
T NsoP30Kso 60,93 0,68 2,31 5,59 109,40
exaa N120Ps0K120 64,60 0,74 2,02 6,13 112,60
—— N1s80P90K1s0 67,47 0,78 1,96 6,72 117,53
N240P120K240 70,10 0,86 1,91 7,09 119,70
21.08 NoPoKo 63,77 0,85 1,95 5,90 108,90
T NsoP30Kso 66,83 0,92 1,82 6,20 112,50
ekaa N120Ps0K120 71,10 0,96 1,69 6,63 118,00
ceprHs N1soPgoK1s0 74,27 1,04 1,58 7,14 121,40
N240P120K240 76,20 1,14 151 7,44 126,27
05.09 NoPoKo 60,80 0,80 2,10 5,37 107,00
T NsoP30Kso 64,73 0,88 1,94 571 110,53
N120Ps0K120 67,83 0,93 1,82 6,10 116,63
i;"ei’;‘; NisoPooKigo | 71,73 0,99 1,60 6,56 | 118,97
N240P120K240 74,00 1,08 1,63 6,79 122,73

IDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX OOCTLOIHCEHb

Tak, kinekicth pociaud Ha 1 M? ctaHoBmia 76,20 WIT., IO TNEPEBMILYBAJIO
BapiaHT Oe3 BHeceHHs 100puB Ha 12,43 pocnuuu ab6o 19,5%, niametp KopeHeBoi

IUHAKY cTaHOBUB 1,14 cMm, 1110 MepeBUIIyBaio KOHTPOIbHUMI BapianT Ha 0,29 cM abo
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34,1%, BucoTa pO3MILIEHHSI TOYKH POCTY BIiJl IOBEPXHI I'PYHTY 3HAXOJUJach Ha
no3Hauui 1,51 cm, mo Oyno Hikye koHTpomoo Ha 0,44 cM, mpu 1bOMY JaHHI
MOKa3HUK HE TMOBMHEH MEPEBUIINYBAaTHU 2 CM JJIs TapHOi MEpPEe3UMIBIl piMaKy,
KUTBKICTB JIUCTKIB CTaHOBUJA 7,44 mT., TOBXWHA KOPEHEBOT cuctemMu — 126,27 cM.
3a HaitBuIOi HOpMH T00pHUB N24oP120K240, IPOTE 32 TPETHOTO CTPOKY MOCIBY 5
BEPECHS POCIMHU O3UMOT0 pinaky riopuay Excaron cdopmyBanu Haiikpaiii
IIapaMeTpH Ul NIEPE3UMIBII, SKi CTAHOBUIM: KiIBbKiCTh pocnuH Ha 1 m? — 73,57;
niaMeTp KopeHeBoi muiku — 1,04 cM; BUCOTa TOYKH POCTY BiJl MOBEPXHI IPYHTY —
1,55 cM; KIIBKICTb JIUCTKIB Ha pociuHl — 6,47 1IT. Ta IOBXKMHA KOPEHEBOI CUCTEMU
— 125,07 cm (Tabm. 3. 2. 3).

Tabnuys 3.2.3

biomerpu4Hi napaMeTpu pocJIMH 03MMOI0 pinaky riopuay Excaron Ha

Yyac NpUIMHEHHS OCIHHBOI BereTaumii

(cepenne 3a 2012-2014 pp.)

HapaMeTpI/I pOCTy Ta pOSBI/ITKy pOCJ'H/IH
DoH I'ycrora . Bucora | Kimkicts
(;?60; MIHEPAIIBHOTO |  CrosHHS ﬂlaMGIp.. TOYKH POCTY | JIUCTKIB HA Ho 2
KHBIICHHS KOPCHEBOI . .| KOpCHEBOI
poCImH, . HaJIPIBHEM | POCIIVHI,
AR | K, CM IpyHTY, oM . CHICTEMH, CM
10.08 NoPoKo 52,20 0,48 2,67 494 95,87
T NgoP30Ks0 56,03 0,57 2,46 5,69 102,90
exana N120PsoK120 58,37 0,66 2,33 6,25 109,67
ceprHs N1goPgoK1s0 61,80 0,69 2,20 6,53 111,93
N240P120K 240 64,33 0,71 2,15 6,70 114,67
21,08 NoPoKo 57,40 0,75 2,03 4,63 105,87
T NeoP30Keo 60,10 0,82 1,92 5,30 110,93
kA N120Ps0K120 63,67 0,90 1,83 5,57 116,43
fe Hiﬂ Ni180PaoK1g0 67,57 0,96 1,77 6,20 118,93
P N2aoP12oKzo | 69,60 1,03 1,75 653 | 122,37
05.09 NoPoKo 60,23 0,74 1,95 5,13 107,67
T NeoP30Keo 63,13 0,81 1,84 5,47 112,10
N120PsoK120 67,07 0,90 1,79 5,80 118,00
neKana
ECDECHS N1goPgoK1s0 70,83 0,97 1,64 6,20 121,07
P N240P120K240 73,57 1,04 1,55 6,47 125,07

IDicepeno: nob6yoosano agmopom Ha OCHOBI GIACHUX OOCTIONCEHD

PesynbpTaTi goCHipKeHb CBIUaTh, 11O 31 30UIBIIEHHSAM J103M OCHOBHOTO Ta
NPUIIOCIBHOTO  YJOOpEeHHsI BiAOYBA€TbCS MOKPAIICHHA YCIX OlOMETPUYHHUX

MOKA3HUKIB POCIWH BIJ SKUX 3aJCKHUTh YCIIX 1X MEPE3UMiBIli, a OTXKE 1 BpOXKaH,
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OCKUIbKH (ochopHi 100puBa crOpusitoTb (HOPMYBaHHIO J100pe PO3BHUHEHOT
KOPEHEBOI CUCTEMU M ONTHUMAJIbHOI PO3ETKU pINaKy, KparoMy 3aCBOEHHIO a30Ty 3
IPYHTY 1 JOOPUB, MiJBUIIYIOTh CTIMKICTh POCIWH JI0 MOPO3iB, KaliiiHl 100pHUBa
CHPUSAIOTh CHHTE3Y W aKyMYyJIAllii BYyIJI€BO/IB Y TKAHWHAX PiMaKy, 10 MiJABUILYE iX
CTIMKICTh O HU3bKHUX TEMIIEpaTyp y 3UMOBHUH MEpioJl, HAsABHICTh a30Ty — (aKTop,
[0 HAWOUIBIIO MIPOI0 BIUIMBAE Ha IMPOAYKTHUBHICTH pociuH. [lpu npomy
BiIMIY€HO TaKOX 3aJICKHICTh MDK OI10JOTIYHUM THIIOM CTHUTJIOCTI TiOpumay Ta
HASIBHICTIO ONTUMAJIBLHUX MOKAa3HUKIB MEPE3UMIBIIL POCIUH, TOOTO PAaHHBOCTUTIIUI
copT popMye iX 3a paHHIX CTPOKIB CIBOU, MI3HBOCTUIJIMI — 3a MI3HIX.

AHanizyroun pe3ysibTaTh AOCTIIHKEHb MOXHA 3pOOMTH Takl BUCHOBKH, IIO
CTPOK CiBOM, PiBHI OCHOBHOI'O Ta MPHUIIOCIBHOTO YAOOPEHHS, a TaKOXK 010J0T14YHUN
THUII CTUTJIOCTI FOpHly MatOTh 3HAYHUI BIUIMB HA IPOXOJKEHHS OCIHHBOI BereTanli
03UMOTO pinaky Ta GopMyBaHHS apaMeTpiB MEePEe3UMIBIIL pociuH. Tak, HaWOIbII
ONTUMAaJbHI OIOMETPUYHI MOKA3HUKU POCIMHU O3MMOTro pimaky (opMyBalud 3a
HopMHu 1100puBa NaaoP120K240, T1Opun Ex30Tik — 3a mepmoro crpoky ciBom 10
cepmHsl, ri6pun Excensb — 3a apyroro ctpoky ciBou 21 ceprius ta riopun Excaron —

3a TPETHOT'O CTPOKY CIBOM 5 BEpECHS.

3.3. CTaH poc/iMH HA 4Yac Bi/lHOBJIEHHSI BECHAHOI Bereramii

Pimak — yHikanbHa pociauHa. BiH € HemepeBeplIeHHM CaHITapOM CIBO3MiH,
HOro HAaciHHS Ja€ BHCOKOSAKICHY OJIII0 Ta BIAMIHHUNA KOPM JJi TBApUHHUIITBA,
TaKOXX € KYyJbTYpOI, OpIEHTOBAaHOK Ha EKCIOpT, Ji¢ OTpUMaHa OJis
BUKOPUCTOBYETHCS JIJIs1 BUPOOHUIITBA OiomanuBa. PUHOK pinaky MpuBa0Iroe CBOEIO
NpUOYTKOBICTIO, (OPMY€E E€KCIIOPTHUN MOTEHI[Ial arpornpoOMHUCIOBOIO KOMILIEKCY.
[Ipu 1bOMYy BUPOLIYBaHHS 1€l KyJIbTypH € PHU3UKOBUM, IO MOB’S3aHO SIK 13
3UMIBJICIO POCIIUH, TaK 1 3 iX BITHOBJICHHSIM HABECHI.

O3uMi KyJbTYypU 3a CBO€H O10JIOTIEH0 € HAaWOUIbII MPUCTOCOBAHUMHU J10
BUKOPHUCTAHHS OCIHHHO-3MMOBOI BOJIOTM 1 TOMY 3a0e3Medyl0Th BHCOKI BpOKai.

bionoriuna ocHoBa BpOXKaro pinaKy O3MMOI'0 3aKJIaJda€TbCsd BOCCHHU 1 3aJICKUTD,
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Hacamrmepea, BiJl MIATOTOBKU TIPYHTY JO IIOCIBY, 3a0€3Me4eHHs IMOXHBHUMU
peUYoOBHMHAMHU, BiJl CTPOKIB Ta CIIOCOOIB CiBOM, HOPMHU BHUCIBY Ta IOTOJTHUX YMOB. Y
CIeliaJIbHIN Ta JOBIAKOBIM JiTEpaTypl HaBEJECH1 JOCHTh CyINEpewIMBI JaHl IPo
CUCTEMY YIOOpEHHS, CTPOKH Ta CIOCOOM CIBOM Ta 1HII €JIEMEHTH TEXHOJIOTil
BUPOIIYBaHHS, y BUPOOHUIITBI II€ K CIPUUHMHSIE HEA0OIp yposkaro, a B KIHIICBOMY
pe3yJbTaTi MPU3BOJUTD JI0 3HMXKCHHS PiNlaKiBHUIITBA, K Tamy3i B3araii [99, 100].

O3uMuii pimak — Iyke BHUMOIJIMBA KyJbTypa [0 yYMOB BHUPOIIYyBaHHS,
0co0uBO 10 yMOB niepe3umisii [101, 102].

KitimMaTtuuHi i IpyHTOBI YMOBH MalOTh CUJIbHUM BIIMB HA PO3BUTOK POCIHH 1
npoayKTUBHICTH [103].

OpHi€ro 13 OCHOBHUX TPOOJEM Ta BTpPAT YpOXKAWHOCTI MPH BUPOIIYBaHHI
O3MMOI0 pINaKy € Tepe3uMIBIIsl POCiIvH. BiloMo, 10 BUMEpP3al0Th 1 THMHYTH
3aryiieHi TOCIBM Ta POCIMHHU Ii3HIX CTPOKIB ciBOM. KpiM TOro, Ba)JIMBUM
YUHHUKOM BILUTUBY € 1 MOP(OJIOTTYHI 0COOIMBOCTI POCIUH, SIKI TEXK 3ajekKaTh B1J
CTPOKY MOCIBY, ajpke i (POpMYyBaHHS ONTUMAaIbHUX MapameTpiB POCIUH MEpen
3UMIBJICI0O Ma€ MUHYTH TI€BHA KUTBKICTh Yacy 13 BIAMOBITHUMHU TEMIEPATYPHUM Ta
BOJIOTUM peXuMaMu. ['0JJOBHHM OpPraHOM O3MMOTO pilaKy € KOpeHeBa IIuiiKa,
JiaMeTp SKOi mepea BXOAOM B 3UMy Ma€ cTaHOBUTH 8-10 MM Ta po3Mip 1 KiJTbKIiCTh
JIUCTKIB, SIK1 B 3MMOBUH MEP10/1 IPUKPUBATUMYTHh KOPEHEBY IIUITKY BiJl BAMEP3aHHS,
10 TeX 3a0€3MeUy€eThCsl ONMTUMAIFHIM CTPOKOM TOCIBY.

BpaxoByroun cywyacHi 3MiHM KIIMary, OCOOJMBO OCTaHHIMH pPOKaMH,
BAXUTUBO 3a0€3MEUUTH POCIMHU JOCTYIMHOIO BOJIOTOIO B TEPiOA MPOPOCTAHHS.
Tomy, MOKHa CTBEPJIKYBATH, 1110 ONITUMAaJIbHI CTPOKHU MOCIBY O3UMOTO PiMaKy — e
HAsSIBHICTh B IPYHTI BoJjord. HaBiTh MOCIB y TpeTiil [eKai JUTHS, TPU HASIBHOCTI
JIOCTYITHOT BOJIOTU B IPYHTI, HECE MEHIIIe PU3UKIB, HIXK CiBOa y BEpECHI, aJlKe IpH
IbOMY 3HA4YHO MiABUILYETHCS 3arp03a BUMEP3aHHS.

Binomo, 110 o3umuii pinak notpedye BEIMKOT KITBKOCTI TTO)KMBHUX PEYOBHH.
JlitepaTypHi JKepena MICTATh CYNEPEeurBl JaHi IIOJI0 HOPM JIOOpHB, SIKi
HEOOX1IHO BUKOPUCTOBYBATH JIsl yAOOpeHHs wi€i KynbTypu [104-106]. Tomy B

ONTHUMI3allli MIHEPATbHOTO KHUBJIEHHS KPUETHCA BEIMYE3HUM HEBUKOPHCTAHHM
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pe3epB MiABUIICHHS TPOIYKTUBHOCTI PIMaKYy.

[pyHTOBO-KIIMATHYHI YMOBH YKpAIHU CIPHUATIMBI [JISi HOPMAILHOTO POCTY
Ta PO3BUTKY POCIIMH 03UMOTO pifaKy Ta BIAMOBIIA0Th HOro 010JI0TTYHUM BUMOTaM.
30KkpemMa, JIOCTaTHbO BHCOKAa POJIOYICTh TIPYHTIB, iX 3a70BUIbHA BOJIO- Ta
MOBITPONPOHUKHICTh, BETUKAa KUIBKICTh OMNAAIB Ta TEMIIEPATYPHHHA pPEXKUM
COpUSIOTh, TMPU 3aCTOCYBaHHI PEKOMEHJOBAaHUX AarpoTeXHIYHUX  3aXO/IIB
BUPOILIYBaHHS 1Li€i KyJIbTypH, OTPUMAaHHS B YCIX PEriOHaX BHCOKOTO pPIBHSA
BPOKaHOCT1 HACIHHS.

Pict 1 po3BUTOK pimaky O3MMOIO BOCEHM, apXITEKTOHIKA POCIWH Y KIHII
OCIHHBOI Bereraiii MalTh 3HAYHUM BIUIMB Ha 3UMOCTIHKICTh POCIUMH Ta
MEePE3UMIBIIIO TIOCIBIB. YU€HI W NPaKTHUKU BBa)KarOTh, IO JO KIHI OCIHHBOI
BereTanli pimak O3UMHUI MYCUTh MaTH HAacTylHI OlOMETPUYHI XapaKTEPHUCTHUKHU:
KUIBKICTh JOOpE pO3BUHEHUX JUCTKIB — 5-6 MIT., JlaMeTp KOPEHEBOI MIMUKH — HE
MeHIIe 5-6 cM, BUCOTa pPO3TAllyBaHHS TOYKH pPOCTy — He Buuie 2-3 cm [107].
Bumie3zaznaueHi yMOBHM CKJIa[IalOThCS JIMIIIE 3a ONTUMAJIbHUX CTPOKIB CIBOU
KYJBTYpPH, a came, K 3a3Havae B. ["aiigan, Ha ociHHIO BereTarlito HeooxigHo 60-70
nHiB i3 cymoro TemnepaTyporo 600-700°C. Lieit nepion Bifirpae BU3Ha4aIbHY POJIb
y IpolIeci aanTailii mociBiB A0 popMyBaHHA MailOyTHbOTO Bpoxato [ 108]. Hdediuut
€JIEMEHTIB JKMBJICHHS TPU3BOJUTH JI0 YIOBUIBHEHHS POCTY, HEIOCTaTHHOTO
HAKOMMYEHHS HEOOXIAHUX IS TEPEe3UMIBII IMJIACTUYHUX PEYOBUH (BYIJICBOJIB).
HeBukoHaHHsi OyAb-SIKOTO €JIEMEHTY TEXHOJIOTii MPU3BOJUTH 10 TMOTIPIICHHS
3MMOCTIMKOCT1 POCJIMH 1 301JIBIIIYE PU3HK 1X BUMEP3aHHS B3UMKY.

Hamnpukinii 3uMOBOro mepiofy akTyaJbHUM IUTAaHHSM € OILIHKa CTaHy
MOCIBIB pinaky o3umoro. OOCTeXeHHS TOCIBIB J03BOJISE 3a37aJIeTih BUZHAYUTH
3aX0JIM 3 JOTJISAAY 32 HUMHU Y BECHSHUH TEpioj Ta CBOEYACHO MPUUHATH PillICHHS
po nepecis (Ous. puc. 3.3.1).

3UMOCTINKICTh TIOpHAY € BaXJIMBUM TMOKA3HUKOM SIKUM Oe3mocepeHbo
BHU3HAYa€ 30HY MWOro MOLIMPEHHS Ta BIUIMBAE HA YPOXKaWHICTh. AJANTUBHI

BJIACTUBOCTI POCJIMH PIMMaKy 03MMOTO Yy HAIIMX JOCIIaX 3HAXOIUINCS B TIPSMIN
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Puc. 3.3.1 Biocomok nepe3umisni pociun 03umozo pinaxy
(cepeone 3a 2012-2015 pp.)
IDicepeno: nobyoosano asmopom Ha OCHOBL GLACHUX OOCTIONCEHD
3aJIEKHOCTI B1J] MOTOJIHUX YMOB Y 3UMOBI MEPIOAM Ta BAPIAHTIB SIKI BUBYAJIHUCS.

3a ocTaHHI POKM TEMIIEPATYpHI YMOBHU CIUHS-TIOTOr0 OyJiIM BULIUMH Ha 1-2
OC nopiBHsAHO 3 cepeiHiMK GAraTOPIYHUMH JAHHMH.

Cepennst TemmepaTypa CI4HS 3a POKHM JOCHIKEHb Oyjia BHUIIOK 3a
cepenubobararopiuny Ha 2,15 °C, a mororo na 1,7 °C. Lle npu3Boauio 10 4acTux
BIJUIMT Ta 3MEHIICHHS] BUCOTH CHITOBOTO MOKpUBY. OfHaK mpu BigOOpi MOHOMITIB
HE CTIOCTEPIranocs MOIIKOKEHHS KOPEHEBO1 IUUKH POCIIHH.

[lepe3umiBis pociuH 3ajexala BiJ aJalTHUBHUX BIIACTUBOCTEH TiOpumy
pearyBaTd Ha Pi3HI CTPOKH TOCIBY Ta 3a TaKMX YMOB IHTEHCHUBHOCTI >KUBJICHHS
pociivH. 3a paXyHOK Kpaiioro po3BUTKY B OCIHHIW IMepioja Mpu BHECEHH1 TOOpPUB
BIJICOTOK MEPE3UMYBABILNX POCIUH 301IbIITYBaBCSI.

O3uMi KyJIbTYpH MEPEBAXHO 3aJIe’KaTh BiJl CTPOKIB CIBOM, TeMIlepaTypu
HOBITPS Ta BOJIOTOCTI IPYHTY B mepioA ciBOU. IlinpaxyHOK I'yCTOTH CTOSIHHS MICTs
BIIHOBJICHHSI BETeTallil Ta IEPE3UMIBJIIl POCIIMH MOKa3aB, 1110 HAMOIBIIHI BiICOTOK
nepe3nMiBIIl BCTAHOBJIECHO Y Ti0puay Excensb 3a 1pyroro ctpoky ciBou 21 ceprHs —

85,3% (65,0 wr./M?) pu BHeceHHI NagoP120Ko40. BeTanoBIEHO, 10 HaliMeHMIMiA
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BIJICOTOK TEPEe3UMiBJIl pociauH — 46,9% 1o BIIHOBJICHHIO BEreTallli crocTepiraiu
Tex y Tibpuay Excens, ane 3a mepmoro ctpoky ciBobu 10 cepmHs y BapianTi 06e3
BHECEHHS JIOOpUB.

VY pocnuH riopuny Ex30Tik MakcuMaabHUHN BiZICOTOK )KUBHUX pociuH — 83,2%
Oy710 BiIMIYEHO 32 MIEPIITOTO CTPOKY CiBOM 3a ynoOpeHHS N24oP120K240, MiHIMATEHUT
— 47,6% — 3a TpeThoro CTPOKY CiBOM y BapiaHTi 6e3 BHeceHHs 1o00puB. Haiibinbima
KiIbKiCTh pociuH y ribpuay Excarom — 60,9 mr./M? Ta BiICOTOK Iepe3uMiBimi —
82,8% BCTAHOBIIEHO 3a TPETHOTO CTPOKY CIBOM MPU MaKCUMaJIbHOMY YI0OpEHHI,
HaliMeHmry — 25,5 mr./m? Ta 48,8%, BIANOBIIHO — 3a IEPIIOTrO CTPOKY CiBOM 0e3
yA0OpEHHS.

[linBuIlleHHS PIBHS MIHEPAJIBHOTO >KMBICHHS POCIHMH CIPHUSIIO KpaloMmy

BIKMBAHHIO POCIIUH Y 3UMOBHI MIEPIOJ.

3.4. ®eHOJIOTIYHI crIOCTepeKeHHs 3a (pa3aMH POCTY i PO3BUTKY POCJIHH

Ta (POTOCHMHTETHYHA NPOAYKTUBHICTH MOCIBIB 03UMOr0 pinaxKy

PicT pocnvuH € 10CUTh TIMOOKHMM MOHSTTSAM 1 MOr0 MOXHA BU3HAYUTH SIK
npoliec TU(PEPEHIIIIOBAHHS OpraHi3My 33 paXyHOK YTBOPEHHS HOBHUX Ta 301JIbIIIEHHS
CTapuX €JIEMEHTIB HOro CTPYKTypH (MOJIEKY, KIITHH, TKAHUH Ta OPTaHiB), KU
HAJa€ BUPIMIAJHLHOTO BIUIMBY Ha PO3MOJLI, MEPEepo3NOAUT 1 BUKOPUCTAHHS
OpraHIYHUX PEUOBUH, 1[0 YTBOPUIIUCH B MPOIIEC] POTOCUHTE3Y Ta IPU META00JII3MI,
a TaKOXK TIOTJIMHEHUX MIHEpaJIbHUX COJICH 1 BOJIH, IO WIyTh Ha YTBOPEHHS HOBUX
OpraHiB 1 TKAHHH, X pereHeparliro i Ha 3amacHi Bigkaagu [109-111].

[IpoGnema pocTy Ta pO3BUTKY POCIHH Bech yac Oynu 1 OyAyTh OCHOBHUMU
npobsiemamu (i310J10T11 POCIIMH Ta arPOHOMIi. 3a CBOEIO CYTTIO, BC1 (h1310JI0T14YHI Ta
arpOHOMIYHI JTOCJIIJDKEHHS MAlOTh KIHIIEBY I[1J1b TI3HAHHS CKJIQIHIUX MEXaHI3MIB Ta
3aKOHIB POCTY 1 PO3BUTKY POCIHH, JJisi TOTO 100 HAa OCHOBI IIMX 3HAHb YMITH
CTBOPIOBATH HAWOUIBII CIPUATIMBI YMOBU JJII POCTY, PO3BUTKY 1 YPOKaHHOCTI
pocaud [112, 113]. Tomy BUBYEHHS OCHOBHHMX IIPOLECIB KUTTEAISIIBHOCTI POCIIHH,

SKUMH € PICT Ta GOTOCUHTE3 1 BUPIIIICHHS 3aB/IaHb 3aKOHOMIPHOCTEH B3a€EMO3B 3Ky
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MDK [IMMHU MPOLIECAMH B XOJII HAKOMMYEHHS BPOXKAI0 MOCIBAMHU IPH i1 BBEIEHUX
€JIEMEHTIB TEXHOJIOT1] 3aJIUIIAIOTHCS HAA3BUYANHO aKTyaJbHUMH. [HTEHCHBHICTH
dboToCcUHTE3y Ile HE BHU3HAYa€ PIBHA HAKOIUYEHHS BPOXKAI0, & CTBOPIOE JIUIIE
HEOOXITHI TePeayMOBU ISl I[hOTO. XiJ HAKOMMYECHHS OioMach B KIHIIEBOMY
MiJICYMKY BU3HAYa€ThCS HE CIPaBXHIM (POTOCHHTE30M, a HOro MPOAYKTHUBHICTIO,
TOOTO TPOIYKTUBHUM POCTOM, (DaKTUYHUM HAKONMHYEHHSM CYyXOi PEYOBHHH 3a
onuuuIlto yacy [114, 115]. B upboMy 3B’s13Ky OJHUM 13 HAMBaKIUBILIINX 3aBIaHb
arpoTEXHIKHU € 3a0€3MeYEHHS TaKOi IHTEHCUBHOCTI, MACIITAOHOCTI 1 HAIIPaBJIEHOCTI
POCTOBUX TIPOIIECIB B POCIMHAX 1 MOCIBax, MPU SKUX JOCATaBCS O HaOUIbII
palioHaJIbHUM 3 TOYKM 30pY BUMOI' BUPOOHHMITBA PO3MOJILI IO OpraHax POCIWH
HPOAYKTIB (OTOCHHTE3Y Ta MeTabomi3my [116-118].

O3umuil pinak BOPOJOBXK BETETALIMHOrO MEpioAy MHPOXOJIUTH BIJIIMOBIIHI
¢da3u po3BUTKY, MTOB’sA3aH1 3 YTBOPEHHSIM HOBUX OpraHiB, a00 iX (OpMyBaHHSIM.
[TpoxomxeHHs (a3 po3BUTKY, IHTEHCHUBHICTh POCTY Ta HNPOAYKTHUBHICTH POCIIUH
nepeOyBae y MEeBHIN 3aJI€KHOCTI BiJl YMOB BUPOILYBaHHS.

B o3umoro pimaky BUAUISIIOTECA Taki (a3u pOCTy: MPOPOCTAaHHS HACIHHS,
CXOIY, YTBOPEHHS pPO3ETKH, cTeOiayBaHHsS, OyTOHI3alisl, LBITIHHS, (POPMYBaHHS
CTPYYKIB, TO3PIBAHHS 1 BIAMUPAHHS POCIIHH.

Ha noOpe miarotoBieHoMy IPYHTI MPH JOCTATHIA BOJIOro3abe3rneyeHoCTi
pinak cxoauth yepe3 4-5 nauiB. Ilicis cXOMiB MEpIIOYEPrOBO PO3BUBAETHCS
KopeHeBa cucrema. Jlo ¢asu mepmmx 4 JUCTKIB OCHOBHA YacTWHA ACHMIUJISHTIB
TPAHCTIOPTYETHCS 10 KOPEHIB, sIKi POCTYTh B TOBXHHY 1 TOBIIMHY. 32 YMOBH BYaCHOI
CiBOM TpOIEC IHTEHCUBHOTO POCTY KOPEHEBOI CUCTEMHU TPUBAE 10 KIHIISI BEPECHS.
P03BUTOK KOpPEHEBOi CHUCTEMH Ma€ TICHY HEraTHBHY KOPEISLII0 3 KIIbKICTIO
BUCISIHMX HaciHuH. [Ipu 3aryiieHHi 3pocTae KOHKYPEHIIs POCIWH 3a CBITJIO, IIO
OPU3BOJIUTH JI0 HApOCTaHHS JHMCTKOBOI MAacH, CIOBUIBHEHHS POCTY KOPEHEBOI
cucteMu (pOCIMHM 3 KOPOTKOIO KOPEHEBOI0 CHCTEMOIO MEHII YpOKaifHi) 1
BUTSATYBAaHHS KOPEHEBOI IIMIKHU, 1[0 3MEHIITYE 3UMOCTIUKICTD pIMaKy.

VY KOBTHI BiZOYyBa€ThCs 3aKjaJaHHA MaWOyTHIX KBITKOBUX OyTOHIB. Bin

KUTBKOCTI JINCTKIB HA POCJIMHI 3aJICKHUTh MI3HIIIE KIJIbKICTh 00KOBHX maroHiB. Oau
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JIMCTOK BIJANOBIZAE OJHOMY MaroHy. Big OCIHHBOTO PO3BUTKY POCIHH 3JIEKUTh
YpOXKalHICTh HACIHHSI.

IcHye nekinbpKa MoAUTB YChOTO IIUKIY PO3BUTKY O3UMOTO PIMTaKy Ha ApiOHIII
eneMeHTd. B VYkpaiHi gocuTh BijoMa mIKaja MOJUTYy Ha €Talmu OpraHoreHe3y,
po3pobnena @. M. KymepmaH, npote OUTBIIICTh pEKOMEHIAIIIH 010 3aCTOCYBAHHS
nectunuAiB mpuB’s3aHo j0 koay €C (BBCH Bix 0 no 100), mo po3poOiaeHuii ajis
OCHOBHUX KYJbTYpP, B TOMY YHCII1 1 1711 O3UMOTO PiMaKy.

Cranmapth3oBaHa IKaja (EHOJOTIYHUX CTadiil  pocTy, po3podieHa
kommanismu BASF, Bayer, Ciba-Geigy ta Hoechst, mo Ha3uBaeTbcsi 1eCATKOBOIO
cucremoro BBCH, 3a6e3neuye TouyHe 1 cpolieHe HaOmkeHHs peHosoriyHux a3
pOCTy Ta PO3BUTKY O3UMOTO pIIaKy.

Ctpoxku ciBOM Ta piBHI MIHEPAIbHOTO YJOOPEHHS MaJld 3HAYHHWI BIUIMB Ha
MIPOXOJIPKEHHS BETETAIIMHOTO MEPIoy Y TIOPHUAIB 03UMOT0 pinaky (ous. dooamxu
b, I', /). B cepenqubomy 3a TpU pOKH TPUBATICTh BEreTAIlifHOTO Mepioay TiOpuy
Ex30Tik cTaHOBMIIA: 32 MepIIOro cTpoky nociBy 10 ceprust — 320 AHIB, 3a IPyroro
21 cepmust — 315 gniB Ta 3a Tperboro 05 Bepecus — 308 aniB. VY ridpuay Excenn
crocrepiraiach nofioHa TeHaAeHwis. Tak, 3a NepuIoro Ta APyroro CTPOKiB MOCIBY
TPUBAJICTh BEreTalliHOIO MepioAy cTaHoBwia 322 nHi, 3a TpeThoro — 314 nHiB.
Pocnuan 1i0puay Excaron Mamum Taky TPUBANICTh BETETAIlIMHOTO TMEpIOAy: 3a
NEPIIOTo CTPOKY mociBy — 313 nHiB, 3a apyroro — 317 nHiB Ta 3a TpeTboro — 319
nHiB. TakuM dYMHOM, Yy POCIWMH CcepeAHbOopaHHbOro riopuny Ex3oTik Ta
cepeaHbOCTUTIIOrO T10puay Excenpb 3ami3HeHHS 13 CTPOKOM MOCIBY TTPU3BOAMUIIO JI0
CKOPOYEHHS BEreTalliitHoro nepioay, ToAl K y cepeIHbONI3HbOI0 Tidopuay Excaron
3aIi3HeHHsI MPU3BOAMIIO 10 HE3HAUHOTO MOJOBKEHHS BEeTeTallii.

[Ipu QorocuHTE31 B 3€NE€HUX POCIMHAX i AIE0 KOMIUIEKCY (haKTOpIB
SHEpris COHSYHHUX TMPOMEHIB, SIK1 MOCTYMAIOTh HA TMOBEPXHIO, MTEPETBOPIOETHCS B
Opra”iyHy pedoBHHY. YacThHA I1i€i PEYOBHHHM XapaKTepU3y€e BPOXKaAW TaHOI
KyJbTYpPH.

Takum YMHOM, COHSIYHI TIPOMEHI € JDKEPEIOM eHeprii mpu GOTOCUHTE31, TOMY

3MIHAM B HOTO IIBUJKOCTI YW I1HTEHCHUBHOCTI, $IKI BHKJIHMKAIOTHCS 3MIHOIO B
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IHTEHCUBHOCTI ~ ONPOMIHEHHS, € OJIHIE0 13 OCHOBHUX  XapaKTEPUCTHUK
($OTOCHHTETUYHOT iSITBHOCTI POCIIHH.

Temrmeparypa TakoXX BIUIMBAE Ha X1/ YCiX (pepMEHTATUBHUX PEAKIIIH, TOMY ii
ICTOTHHIA BIUTMB HA MBHUJKICTH (POTOCUHTE3Y € O€3MEPEUHNUM.

3po3ymijio, IO OCHOBHOIO YMOBOIO (DOTOCHHTE3Y € HASBHICTH XJIOPOQITy,
KUIbKICTh sikoro ckiagae 0,5-2,0% cyxoi peuyoBuHu nucta. OpHaK ICHYIOY1
pe3yNbTaTH JOCTIHPKEHh BKA3yIOTh HA BIICYTHICTh 3QJIGKHOCTI MK IIBHIKICTIO
dboTocuHTe3y Ta BMICTOM xjopodiny. Takum 4MHOM, HecTada XJIOpPOQiITy MOXKe
OyTH JNiMITYyI0UMM (AKTOPOM TUIBKH JJIsl JIUCTS, K€ POCTE IPH HECTadl CBITIA,
ne(dIuuTI BOJU 1 MIHEpAIbHUX PEYOBHH, 200 BpayKE€HE JESIKUMH XBOPOOaMHU.

YcTaHoBneHO, 1110 Ha POTOCUHTES ICTOTHO BIIMBAIOTh MiHEPAJIbHI PEYOBHHHU.
Hecrtaua Oyab-sikoro i3 Makpo- abo MIKpOEJIEMEHTIB BEJE 10 3HUKEHHS IIBUAKOCTI
dotocuntesy [119]. BmnuB 1mux pedyoBUH Ha (POTOCMHTETUYHMM amapar
0araToCTOpOHHIN, TOMY 110 BOHW BIUIMBAIOTh Ha (HOpMyBaHHS MOPQOJIOTIHHOI 1
aHATOMIYHOI CTPYKTYpPH pOCIHMHHM, a TakoX OepyTb yd4acTb Yy CTBOPEHHI
XJIOPOIIACTIB, TPU YOMY BXOJATHh JIO0 CKIAAy SK OKPEMHX YTBOPEHb, TaK 1
(bepMeHTIB.

VYce HaBeneHe BHUILE J03BOJISIE CTBEPKYBATH, IO (OPMYBAaHHS BHCOKOTO
BPOXKAI0 CLIBCHKOTOCTIOJIAPCHKOI KYJIBTYPH MOIIHMBE TIIBKA TPU CTBOPEHHI
CHOPUATIMBUX YMOB JiJIsl 3a0€3MeUeHHs HEOOX1IHOT MBUAKOCTI poTtocuuTesy. Ilpu
[OMY 301IBIICHHS II€T IIBUKOCTI € OJTHUM 13 OCHOBHUX PE3EPBiB IHTCHCHU(IKAIIIT
POCITUHHHIITBA.

HaiiGinbiie dizionoriube 3Ha4eHHsI Mae€ (POTOCMHTETUYHA aKTUBHA pajllaLiis
(DAP). dizionorivHi MPOIECH B POCIUHAX, SIKI BUKOPUCTOBYIOTH €HEPTIIO CIIEKTpa
13 1oBKHUHOKW XBWIb 0,38-0,71 MKM, 3a6e3meuyoTh yTBOpeHHs ¢itomacu. OJIHAK,
Ha Tporec (OTOCUHTE3y BUTPAYAETHCS HE BCS CHEPris I11€1 YaCTHMHH CIIEKTpa, a
TITBKH Jesika il vactuHa. [Ipomec ¢doTocuHTe3y BiAOYBAE€THCS Yy BU3HAYECHOMY
iHTEepBaITi COHA4HOT eHeprii. [TounHaeThes Bin npy HagxomkeHHi OAP 14-21 Br/m?
3a xBuiauHy. L{g BennunHa Ha3MBa€ThCA KOMIIEHCALIHHOIO TOukor. [Ipu Hecradi

eHeprii, TOOTO MPHU HAJXOKEHHI €HEpTii MEHIIIE 3a3HaYeHUX PO3MIpPIB, (POTOCHHTE3
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He BigOyBaeThcs. [Ipyu 1IbOMY pPOCIMHU OACPKYIOTh €HEPrilo 3aBIsSKU XIMIYHUM
peaxiisiM 3a y4acTIO CHONYyK, H0 MICTATh (ochop, a TaKoK pPYHHYBaAHHIO
opraiyHoi peyoBuHu. IIpy HAJXOKEHHI COHAYHOI eHeprii moHax 140-210 Br/m?
3a XBWJIMHY 3pOCTaHHs IHTEHCUBHOCTI (JOTOCUHTE3Y HE BiIOYBa€THCSI.

PocnuHHICTE BHKOPHUCTOBYE HE BCl TMOTOKH COHSYHOI €HEPrii, HE BCIO
BenmuunHy ®AP, a TulbkM Ty i1 4YacTUHY, SKY Ha3UBalOTh KOEPIIlIEHTOM
BUKOPHUCTAaHHSA (POTOCHHTETHYHOI aKTMBHOI pasiarii. [Ipubnn3Ha 1HTEHCUBHICTH
®AP pospaxoByeTbes 3a HOPMYIIOLO:

¥ ®AP =0,475+0,53D.

Benmnuuna koedimienra @AP 3anexxuth Bl BUAY POCIMHU 1 CTAHOBUTH B
Mexax 0,5-14%.

OnHuM 13 3araJIbHONPUNHATUX MOKA3HHUKIB 1HTEHCHUBHOCTI (POTOCHUHTE3Y €
Tak 3BaHu# porocunTeTuHmit norexmian (PII). [leit moka3HUK cTaHOBUTH COOOIO
"KiIbKICTh pOOOYMX JHIB JHMCTOBOI MOBEpXHi", BUpaxkaeThes B (M%/M?%) 1ib, Moxe
OyTH BCTAHOBJICHUM SIK JIJIsl OKPEMUX MEPIOJIIB PO3BUTKY POCIUH, TaK 1 IJisi BCHOTO
BETETAIIHHOTO MEPioly 1 BUBHAYAETHCA K JOOYTOK IUIOINIl JIMCTOBOT MOBEPXHI Ta
BIAMOBIAHOTO nepioay. Binomo, o 1000 oauauib OTOCMHTETUYHOTO MOTEHITIANY,
Ky MOKHA Ha3BaTH MUTOMOIO PO AyKTUBHICTIO DII(Marr), 32 BereTaiiiinui nepion
B cepeHbOMY 37aTHa chopMmyBaTH 2,5 KT 3epHa 03WMOI MIIEHUI, 2,25 KT 3epHa
ApOro STUYMEHI0, 2,7 KT KyKypya3H, 8,0 kr 0yns0 kapromii [120].

Jlist OuIblll  IeTadbHOTO aHaNi3y Tmpoiecy (OTOCHHTE3y, a 3HAYUTh 1
dbopMyBaHHS BpoOXKato, y 3apyOiKHIN 1 BITYM3HSIHIN JTEpaTypl ICHYIOTh 1 1HIII
MOKa3HUKU: MPUPICT MACH CyXOi PEUOBHUHHU, AOCOJIOTHA HIBUAKICTb YTBOPEHHS
CyX01 p€4OBHHH, BIIHOCHA IMBHUKICTh POCTY, YMCTA MIPOTYKTUBHICTH (POTOCHHTE3Y,
BIJTHOCHE MTOKPHTTS JucTsm [121-123].

HaBenene Builie 0THO3HaYHO BKAa3ye Ha Te, IO 3a BCIX IHIIUX PIBHUX YMOB
IPOAYKTUBHICTh (DOTOCHHTE3Y ICTOTHO 3aJ€KUTh BiJ JIUCTOBOI MOBEPXHI MOCIBY,
sKa MO’KE€ PETyJIIOBATUCH LIJISIXOM CTBOPEHHS CTPYKTYpPH MOCIBY.

[Inoma nUCTKOBOI MOBEpPXHI TMOCIBY € BaXJIMBUM IIOKAa3HUKOM HOTO

MOTEHIIAJIbHOI MPOYKTUBHOCTI. Hammmiok nucTs, sk 1 HOro HecTada, 3HIXKYE
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(hOTOCUHTETUYHY MPOJYKTUBHICTH MOCIBY. 3PiHKEH]1 MOCIBU MOTJIMHAIOTH COHSYHI
IPOMEH1 HEJOCTAaTHHOIO MIpOI0, B PE3yJbTaTli YOro KOEQIIIEHTH BUKOPHCTAHHS
®AP nyxe mami. 3 iHIIOro OOKy, Ay>K€ 3aryllieHi MOCIBH 3 BEJIIMKUM JIMCTOBUM
MOKPUTTSM JIOCUTh aKTUBHO MOTJIMHAIOTH COHSYHI IPOMEH1, OJTHAK OKPEMi JTUCTKU
OyAyTh HACTUIBKM 3aTiHEHI, 0 (POTOCHHTE3 B HUX OyJe MPOXOAUTH AyXke ciaado.
[IpolyKTUBHICTH BCHOTO MOCIBY BU3BHAYAETHCA ONTUMAJIBHICTIO HOTO CTPYKTYPH.
[Ipomec ¢otocuHTE3y CKIATHUNA 3a CBOECID TPHUPOJAOI0 1 HAA3BUYAIHO
BaXUIMBHHA. Bposkai ClIbChbKOTOCTIOAAPCHKUX POCIIMH 3HAYHOK MIPOIO 3aJIeXkaTh BiJl
doTocuHTE3y Ta BMiHHS 3a0€3MeuyBaTH HOro HAMBHIIY MPOTyKTHBHICTG [ 124-127].
Bce pocaMHHULTBO 1O CyTlI COpaBU SIBJISE COOOK CHCTEMY HaMKpamoro
BUKOPUCTAHHSA (OTOCUHTETUYHOI (YHKIII POCIMH. 3 1i€i TOYKU 30py KOXKEH
arpo3axij, o0 Ma€ Ha MeT1 301IbIIEHHS BPOKalHOCTI. BusiBiisgeTbes epexTMBHUM B
TaKUX BUMAJKAX: AKIIO BIH JA€ MOXKJIMBICTh OJIEPKYBATH B MOCIBAX TUIONLY JIUCTS,
sKa TIBUIKO PO3BUBAETHCS 1 JOCSTa€ BEIMKUX PO3MIPIB; SKIIO BiH MIABHUIILYE
IHTEHCUBHICTh 1 MPOJYKTUBHICTH POOOTH KOKHOIO KBaJApaTHOTO METpa IO
JIUCTKIB 1 30epirae ix B aKTUBHOMY CTaH1 MOXJIMBO OUIBII TPUBAIUH MEPioJT Yacy 1
SKIIO BIH CHpUSA€ HAWKPAILIOMY BUKOPUCTAHHIO TPOAYKTIB poTocuuTesy [114, 128,
129]. Po3Mmipu BpokaiB 3HaXOASATHCA B TICHI 3aJI€KHOCTI BiJ X0y POCTY, pO3MIpPIB
IO JIMCTKIB, BiJl IHTEHCUBHOCTI 1 MMPOYKTUBHOCTI iX poOoTH. Bcl 111 moka3HUKH
B pealbHI O0OCTaHOBLI HaJA3BMYalHO MiHJMBL. [lnoma JUCTKIB PI3HUX
CUIbCHKOTOCTIOAAPCHKUX ~ POCIMH  3QJIEKHO BiI YMOB  BOJOCHOKMBaHHS,
MIHEPAJIBHOTO KUBJICHHS, OOpOOITKIB MO’KE€ 3MIHIOBAaTUCh TaK, IO B MEPioj
MaKCHMyMy BOHA MOKeE J0cAraTd abo Tinmbku 5-7 Thc. M2 Ha 1 ra a6o B 106pux

2 pa 1 ra. J{nsg omep:kaHHS BUCOKHX BpOXKAaiB B IMOCIBax

ymoBax, 40-50 tuc. m
MMOBHHHA PO3BUBATHUCS OINTHMAaJIbHA 3a PO3MipaMH IUIONIA JIUCTKIB. SIKImo BoHA
BHSBJISIETHCS HIDKYE a00 BHIIE ONTHUMAJILHOI, TO, X0Ua 1 32 PI3HUMH IPUIHMHAMHU,
BpoXkai 1 B TOMy 1 B JIpyroMy BHUIAJKy OyBalooTh 3HWKeHHMMH. Kpim Toro,
HAJIJTMIITKOBUIM PO3BUTOK IUIONI JIUCTKIB B TIOCIBaX MOXKE€ OYTH HETraTUBHUM

¢dakTopoMm, Tak SK MpPH ILBOMY MOTIPIIYIOTHCS YMOBH OCBITJICHHS B JIMCTKIB.

Oco06MBO HMKHIX SIPYCIB, BUTATYBAHHS CTEOEI, )KUPYBAHHS 1 MOJISTaHHS POCIUH
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Ta 3HUKEHHS PO3MIPIB 1 IKOCTI BPOXKAIB.

Takum yuHOM, HAOIMXKEHO MOXKHA CKas3aTH, IO AJIA TOTO, 100 OJepKaTH
BHCOKI BpOXai, HeOOX1HO 1100 IJI0IIA JIUCTKIB B MTOCIBaX MO MOKJIMBOCTI IIBUIKO
pocsrana posmipis B 40-50 Tuc. mM?%/ra i 0 MOMKIMBOCTI J0Bro 30epiramacs B
aKTUBHOMY CTaH1 Ha IbOMY PiBHI.

[TociBu 3 BETUKOIO T'yCTOTOIO POCIHMH HAJAMIPHO paHO (OPMYIOTH BEIIUKY
IUTONLY JIMCTKIB, ajie 116 HEraTUBHO B1I0Opa)xka€Thcs Ha 3aKiajaHHi, popMyBaHHI 1
PO3BUTKY pPENpPOAYKTUBHUX OpraHiB. 3 i€l TOYKH 30py OKpPEMI POCIUMHH B
3pIIKEHUX TOCIBaX MOXKYTh 3HAXOJAUTHCh B 3HAYHO Kpammx ymoBax. OmHak amis
TOTO, 1100 TaKUM 3pIIHKEHUI MOCIB 3IMKHYBCS 1 HA KOKHOMY I€KTapl YTBOPHJIACh
JIOCTaTHBO BENMKAa IUIOma JHCTKIB (40-45 Thc. M%), KOXKHA OKpeMa pOCIHHA
MOBUHHA JIOCATATH BEJIIMKUX PO3MIPIB 1 YTBOPIOBATH BEJIMKY ILJIONLY JUCTKIB [128,
129].

O3uMuii pinak 3a cBOiMH MOpP(QOJIOTIYHUMHU O3HAaKaMHU € POCIMHOIO, sIKa
BIJIOBIJIa€ 3a3Ha4€HUM oOcoOnauBoCTAM. [lig nier0o JOOpUB Ta CTPOKIB MOCIBY
ribpuau 03UMOTO piMNaky, 0 BUBYAIUCH B AOCIIII C(HOPMYBAIH ILIOILY JTUCTKOBOT
MOBEPXHi, AKa B MOAIBIIOMY BU3HAYMIIA iX MPOTYKTUBHICTb.

Pimak moOBUIBHO poCTE€ 1 PO3BUBAETHCA B IMOYATKOBI MEPIOIM BEreTarlii.
BHeceHHs1 MiHEpabHUX JTIOOPUB CIIPUSE KPAIIOMYy PO3BUTKY JUCTOBOI MOBEPXHI 3
9,5-12,2 tnc. m¥ra mo 13,6-17.4 tnc. m?ra. MakcuMaipHa IUIONIA JIMCTOBO]
MOBEPXHI y POCIUH CIrocTepiracrbcst y (a3l MBITIHHA 1 IUIOJAOHOIICHHS, Ta
KOJIMBAEThCA 3aJI€KHO Bijl cOpTiB, B Mekax 20,6-48,2 tuc. m?/ra [130, 131]. Inmoro
OCOOJIUBICTIO O3UMOTI0 PiNaKy € pi3Ke KOJUBAHHS TUIONII JIMCTKOBOI MOBEPXHI MiXk
nepiogamMu (OpPMYBaHHS OCIHHBOI Ta TOYATKOM YTBOPEHHS BECHSHOI PO3ETKH
JIMCTKIB. SIKke MoB’s3aHe 13 mepe3uMiBiieto pocinH. OTxke, X1J1 pOCTy TUIONII JIUCTKIB
MOXE CIY)KHTH 1 TOKa3HUKOM CTYIEHI 3a0e3MeUeHHs TIOCIBIB MiHEpaIbHUM
YKUBJICHHSIM, 1 TIOKQ3HUKOM HOPMAJIBHOCTI X0y 3MIHU OCHOBHHUX a3 pocty [128,
132].

BpaxoBytoun 1ie Hamu Oysi0 BCTAHOBJIEHO AMHAMIKY (OpMYyBaHHS ILJIOLI

JIMCTOBOI MOBEPXHI B OCHOBHI MEPIOAN POCTY 1 PO3BUTKY POCIHMH O3UMOI0O PiMaKy.
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Tak, 3a pesynbTaTaMu JOCHIKeHb (Tabn. 3.4.1) Ha KiHEIb OCIHHBOTO MeEpPioay
BereTarlii (yTBOpEHHS PO3ETKH JIMCTSA) HAWOUIbIIA IUIONIA JIMCTOBOI TOBEPXHI
panHbOCTHUIIIOrO ribpuny Ex3otik (24,47 THe. M?/ra) 6yna chopMoOBaHa 3a IepIIoro
CTpoKy ciBOm 10 cepmHs y BapiaHTi i3 BHeceHHsIM P30Kis50 B ocHOBHE ynoOpeHHSs Ta
NPKgg mpu mocisi.

CdopmoBana T1IOIMIAa JIMCTOBOI IIOBEPXHI HA 3a3HAUYCHOMY BapiaHTI
MIEPEBUIIyBaJIa BiIMOBITHUN TTOKa3HUK KOHTPOITIO ( cTpok ciBOu 10 cepras, NoPoKo

— 19,07 tuc. m%/ra) Ha 5,4 tc. M¥/ra. [IpoTe, HAHHUKYMMH TOKA3HUKAMU

Tabnuys 3.4.1
JAnHamika (popMyBaHHSI ACUMIISIIHHOI OBEPXHi POCJMH PilaKy 03UMOTI0
riopuay Ex30Tik 3a/1€KH0 Bi cTPOKIB ciBOU Ta yao0peHHs .), THC. M%/Ta

(cepenne 3a 2012-2015 pp.)

da3za pocTy 1 pO3BUTKY POCITHH
Crpox @on 4 YTBOPEHHS
ciBOH MIHEPAILHOTO CIIPaBXHi PO3eTKH OyTOHI3aIls | OBITIHHS | JO3PiBaHHS
JKUBJICHHA P aucts (6-8 yr Tt I Ao3p
JIUCTKHU .
JIUCTKIB)

1008 | NoPoKo 493 19,07 16,10 27.03 1.83
1 [ NeoPaoKso 5,43 21,17 19,60 32,53 2.23
kA N120Ps0K120 5,83 21,77 22,60 37,93 2,43
i‘e Hﬁﬂ N1s0PsoK 180 6,23 23.37 27.70 4403 3,03

P N240P120K 240 6,53 24,47 30,80 51,73 3,13
21,08 NoPoKo 3,43 16,57 16,20 30,43 1,43
S [NeoPaoKen 3,83 17,47 18,30 35,43 173
crana |- N220PsoKizo0 423 18,67 19,90 40,53 1,93
fe Hﬁﬂ N1s0PsoK 180 4.43 19,57 25.60 46.33 253

p N240P120K240 4,53 21,17 28,60 54,33 2,63
0500 | NoPoko 3,33 7.27 11,50 23,03 1.43
== [ NeoPaoKeo 3,73 8,47 13,40 29.23 163
ek N120Ps0K120 3,93 9,57 15,10 34,53 1,83
B""e ecﬁ‘m N180PooK 150 3,93 10,47 21,00 40,63 233

p N240P120K240 4.20 11,50 23.10 45,33 243

Iicepeno: nobyoosano asmopom Ha OCHOBL 8ACHUX OOCTIONHCEHD
IUIOLI JTUCTOBOI MOBEPXHI XapaKTEepU3yBaBCs BapiaHT 13 TPETIM CTPOK mociBy 05
BEpECHS IO BCIX BapiaHTax yAOOpeHHS. 3a MaKCHMaJIbHOTO PIBHS yAOOpEHHS
N240P120K240 1012 TMCTOBOT MOBEpXHi BoceHn cranosuna 11,50 Tuc. M?/ra, mo

Oys10 MEHIIIE B1T I[LOTO X BapiaHTy yIOOPEHHS 3a IEPIIOTro CTPOKy ciBOu 10 ceprHs



Ha 12,97 THC. M?/Ta.
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VY BecHsSHUI mepion Bereramii Ta MICHS MIJUKUBICHHS O3WMOTO pIMaKy

a30THUMH J00pHMBaMH, HaWOLIbIIA IUIOIIA JIMCTOBOI IOBEPXHI pOCIMH Oyia

copmoBana y a3y nosHoro usitinas (51,73 tuc. M?/ra) y BapiaHTi i3 BHECCHHAM

P30K1s50 B ocHOBHE ynoopenHs, NPKgy mpu mociBi Ta Tphox mimkuBIeHb Neo; Neo;

N3, 1110 TIEpeBUIITyBaI0 BapiaHT 0e3 ya0OpEeHHs 3a IIOTo * CTPOKY ciBOu Ha 24,70

THC. M?/Ta).

B taGaumi 3.4.2 HaBeneHo nuHaMiKy (OpMyBaHHS IO JTUCTOBOI MOBEPXHI

CEpEeIHbOII3HBOrO rOpUAY 03UMOro pinaky Excens.

Tabnuys 3.4.2

/InHamika (popMyBaHHS ACUMUISILIHHOI MOBEPXHI POCJMH PiaKy 03UMOro

riopuay Excenb 3a/1€KH0 Bil CTPOKIB ciBOM Ta y100peHHs, THC. M2/Ta

(cepenne 3a 2012-2015 pp.)

®a3a pocTy 1 pO3BUTKY POCINH
Crpoxk ~ Qon 4 YTBOPEHHS
cinbu MiHEpPATBEHOTO ) PO3ETKH 5 . .. )
HBICHHS cpagkui | (6-8 YTOHI3allis | IBITIHHA | JO3PiBaHHS
JTUCTKHU .
JIUCTKIB)
10.08 NoPoKo 4,27 20,13 16,87 29,73 1,60
T NeoP30Kseo 4,87 21,17 19,87 35,23 2,00
kA N120Ps0K120 5,67 22,07 23,17 40,53 2,20
o | NasoPooKeo 5,87 23,17 29,57 46,63 2,80
P N240P120K240 5,97 22,17 31,27 54,73 2,90
21,08 NoPoKo 2,77 18,53 16,47 34,13 1,20
T NeoP30Kseo 3,07 19,50 19,47 39,63 1,60
exana N120Ps0K120 3,67 20,27 22,77 44 93 1,80
ile Hiﬂ N18oPooK 180 3,87 21,37 29,17 51,03 2,40
P N240P120K240 3,97 19,00 30,87 59,13 2,50
05.09 NoPoKao 3,87 12,63 8,07 25,43 0,70
T NeoP30Kseo 4,17 13,60 11,07 30,93 1,10
exana N120Ps0K120 4,77 14,37 14,37 36,23 1,30
Bﬂe eCIIlM N18oPooK1s0 497 15,47 20,77 42,33 1,90
P N24oP120Kz40 5,07 18,27 2247 50,43 2,00

Iicepeno: nobyooeano asmopom Ha OCHOBL 8ACHUX OOCTIONHCEHD

OTpI/IMaHi SHAYCHHS HAIAHO JCMOHCTPYBAJIM BIUIMB JOCIIIKYBAHHUX

€JIEMEHTIB TE€XHOJIOT1i BUPOIIYBaHHS, K CTPOKIB CIBOM KYJBTYpH, TaK 1 CUCTEMH

yI0OpeHHs Ha 3MIHU IUIOIII JUCTKOBOI OBEPXHI BIPOJOBXK BETETAlll.
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Ha kiHenp ociHHBOTO TIepioAy Bererarlii, ToOTO y a3y yTBOPEHHs PO3ETKHU
JUCTs 0yJ10 BiAMI4eHO (OopMyBaHHs HaHOUIBIIOT MO TUCTOBOT MOBEPXHI POCIHUH
— 23,17 Tuc. M%/ra 3a mepIIOro CTPoKy ciBOM Ta Npu BHeceHHI P3oKizo B OCHOBHE
ynooperns Ta NPKgp mpu mocisi.

Jlane 3HAYCHHS TEPEBUINYBAJO KOHTPOJBHHMHA TOKa3HUK (BapiaHT 0e3
ynobpenns) Ha 3,04 Tuc. m?/ra. Ilpu 11boOMy, B TI€piof1 HicJIs BiTHOBJIEHHS BECHSIHOT
Beretamii (y ¢a3y OytoHizamii) Ta BHeceHHS Ngy B SKOCTI MiIKUBICHHS TIO
MEp3JI0TAJIOMY IPYHTY, MaKCUMAaJIbHE 3HAUYEHHS ILJIOIII1 JJUCTOBOI MOBEPXHI, POCIUH
03uMoro pinaky — 31,27 tuc. m?/ra 6yno ozxep;xano 3a BHeceHHs P3oKis0 B 0cHOBHE
ynoOpenHnst Ta NPKgg ipu mocisi.

3a Bapianty yaoopeHHs N24oP120K240 TpPETBOT0 CTPOKY C1BOM ILIOIIA JIUCTOBOI
nosepxHi cranosuna 50,43 tuc. M?/ra, mo OyJ10 MEHIIEe MAKCUMAJIbHOTO TIOKa3HUKA
Ha 4,3 Tuc. mM?/ra.

Jlesika 3MiHa JUHAMIKA (OPMYBaHHS TUIONI JMCTOBOI MOBEPXHI POCIHH
03UMOT0 piNaKy cepeaHbONi3HbOro riopuay Excaron HaBenena B Tadiuni 3.4.3.

I3 maHoi TabaUIll BUIHO, 10 MaKCHUMaIbHE 3HAYEHHS JOCIIKYBaHOT TLIOIIT
JIMCTOBOI MOBEPXHI B KIHI[I OCIHHBOI BEreTallli 0yyio ofep>kaHo 3a TPEThOI'O CTPOKY
ciBOu 5 BepecHs npu BHeceHH1 P3oKis0 B ocHOBHE yno0penHs Ta NPKgo mpu mocisi
— 28,00 tc. m¥ra. Ilpu mpoMy, ofepkaHe 3HAYCHHA € HaNOLILIIMM Cepes
JOCHiIKyBaHUX TibpuiB, nepesuntyoun Ex3oTik Ha 3,53 THc. M%/ra Ta Excenb —
Ha 4,83 Tuc. m/ra.

ITicist BITHOBIIEHHST BECHSIHOI BeTeTallli Ta BHECEHHS, 3aIIaHOBAHUX CXEMOIO
JOCHIAIB, MPKUBJICHb HAMOUIbIIE 3HAYECHHS IUIONIl JMCTOBOI TOBEpPXHI OyIJ0
oziepxano y a3y IOBHOIO UBITIHHA — 56,93 THC. M?/ra 3a TPETHOIO CTPOKY MOCIBY

1 TOTO K BaplaHTy y100pEHHS.

Tabnuys 3.4.3
JAnnamika ¢popmMmyBaHHS AaCUMUIALIMHOI MOBEPXHI PillaKy 03UMOI0 ridopuay
EKcaroH 3a/1e;KHo BiJ cTPOKiB ciBOH Ta yno0peHns, THC. M%/ra

(cepenne 3a 2012-2015 pp.)
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daza pocTy 1 pO3BUTKY POCIUH
Crpok ~ @on 4 YTBOPECHHSI
ciBOH MIHEPAILHOTO CIpaBXkHi POSCTKH OyTOHi3allis | UBITIHHS | 1O3piBaHHS
JKUBJICHHS aucts (6-8
JTUCTKH .
JIUCTKIB)
10.08 NoPoKo 3,97 18,60 15,23 27,63 1,60
T NesoP30Ks0 4,07 19,70 18,53 33,03 2,20
exana N120Ps0K120 4,27 20,40 24,93 37,93 2,40
ceprHs N180P90K1s0 4,47 21,30 26,63 43,33 3,00
N240P120K 240 457 22,80 14,13 50,73 3,10
91.08 NoPoKo 3,37 20,60 13,73 29,23 1,90
T NesoP30Ks0 3,57 21,70 16,73 33,93 2,40
eKaa N120Ps0K120 3,77 22,40 20,03 39,03 2,60
CeprHs N180P90K1s0 3,97 23,30 26,43 45,23 3,10
N240P120K240 4,07 24,80 28,13 53,33 3,20
05.09 NoPoKo 4,97 23,80 15,63 32,03 1,80
T NesoP30Kso 5,07 24,90 18,63 37,33 2,50
exana N120Ps0K120 5,27 25,60 21,93 42,83 2,70
BepeCHs N180P90K1s0 5,47 26,50 28,33 48,83 3,30
N240P120K240 5,57 28,00 30,03 56,93 3,40

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX O0CTLOINHCEHb

OpepxaHe 3HAYEHHsI IMEPEBMINYBAJO MAKCHUMalbHI 3HAYEHHA y TiOpuay
Ex3orik Ha 5,20 Tac. M%/ra, Ta ri6bpuny Excens Ha 2,2 Trc. M?/ra. HalimeHmmoro
IJIOIIA JIMCTOBOI MOBEpXHI Oylia 3a MEPIIOro CTPOKY CIBOM MO BCIX BapiaHTax
yn0OpeHHs.

JI1st ofnepIkaHHs BUCOKMX BPOJKaiB HE JOCTATHBO TUTBKH MaTH BEJIUKY TIIOILY
JUCTKIB B TIEP10J MAKCUMYMY, JUJIsl bOTO HEOOX1JHO, 00 ONTUMAalIbHA JIUCTOBA
MOBEPXHA B MEPi0JI MAKCUMyMY 1i pO3BUTKY Oyjia TPHUBAJIOKO 32 4acoM ii poOOTH
[129]. Tomy 1u1st MOHITOPUHTY JUHAMIKK (POPMYBAHHSI YPOXKAHHOCT1 3aCTOCOBYIOTh
MOKa3HUK (DOTOCMHTETHYHOTO TMOTEHIIANy, SKHH XapaKTepU3YEThCS CYMOIO
IOJICHHUX IMOKA3HMKIB IUIONII JIMCTKIB B TIOCIBI 32 BECh BereTamiiHui mepioa abo
okpemMuMu ¢dazamu po3BUTKY pociuH [133, 134].

3a pmanmmmu  A. A. HwuuwmmopoBuya 100pMMH BBaXKAarOThCSA TIOCIBH,
GoToCHHTETHYHMI TOTEHIIaN AKUX cKnajgae 2,2-3,0 MiH. M?-1HiB/ra, cepeaHiMu —
1,0-1,5 mun. M?-uiB/ra i norasumu 1pu 0,5-0,7 mitH. M2-1HiB/Ta.

B pesynbrari mpoBeneHMX pO3paxyHKIB HAMH BHSBJICHO, IO HaWBHIII
MOKA3HUKU (POTOCUHTETUYHOTO IMOTEHIIAy PaHHBOCTUIJIOrO TiOpumy Ex3oTik

POCIIMHU O03UMOTO pinaky GopmyBanu y Mixk(aszHuii iepios; OyToHI3aIisI-I[BITIHHS
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(Tabu. 3.4.4).
Tabnuys 3.4.4
@OTOCHMHTETUYHUI MOTEHIiAJI PillaKy 03MMOI0 CePeAHbOCTUTJIONO TiOpuIy

EK30TiK 32/1€5KHO0 Bil CTPOKY CiBOM Ta y100peHHsi, MJIH. M>-1i0/ra

(cepenne 3a 2012-2015 pp.)

Dox Mixdazuuii mepior pocTy 1 pO3BUTKY POCIUH PillaKy 03UMOTO
535601;( MiHEPaIBHOrO 4 CipamHi JHCTKH - cTeOmyBaHHS- OyToHi3aIis-
JKUBJICHHA YTBOPCHHA PO3CTKH OyToH13arlis LBITIHHSA
ucTs (6-8 TUCTKIB)

NoPoKo 0,403 1,001 1,655
10.08 | NeoP30Kso 0,435 1,148 2,034
IT nexama | N120PsoK120 0,497 1,303 2,453
ceprmHa | N1goP9ooKi1go 0,557 1,502 2,900
N240P120K240 0,482 1,532 3,237
NoPoKo 0,186 0,809 1,446
% NsoP30Kso 0,192 0,889 1,659
J— N120Ps0K120 0,183 0,968 1,915
- N1s0PooK1s0 0,176 1,110 2,296
N240P120K240 0,197 1,242 2,680
NoPoKo 0,090 0,463 1,059
05.09 | NeoP30Kso 0,094 0,539 1,328
I nexana | N120PsoKi120 0,099 0,609 1,560
BepecHd | N1g0PgooKiso 0,084 0,750 2,064
N240P120K240 0,080 0,870 2,455

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GIIACHUX OOCTLONHCEHD

Kpaium BusiBUBCs BapiaHT 13 HOpMOIO 100puB NaaoP120K240 y BCiX cTpokax
MOCIBY, TPY LIbOMY HaWBHUIIMM OYJI0 3HAUEHHSI 3a MEPILOro CTPOKy ciBOu 10 cepnus
— 3,237 mun. M%-ni6/ra, 3a OpYroro CTPOKy CIiBOM OJE€p:KaHe 3HAYEHHS OYIIO
meHmuM Ha 0,557 muH. M?-1i6/ra Ta 3a TPETHOro CTPOKY ciBOM MeHmuM Ha 0,782
MJTH. M2-1i0/Ta.

Haiinmxkui moka3Hukyd (POTOCMHTETHYHOTO TMOTEHIany Oylu ojepKaHi Ha
BapiaHTax 0e3 BHECEHHs JI0OpUB 3 BCIX CTPOKIB ciBOM. IIpu 1boMy mMakcuMmalibHE
3HauYeHHA (OTOCHHTETHMYHOTO TOTEHIATy OyJio OJepKaHO 3a TEPIIOrO CTPOKY
ciBOu — 1,655 muH. M%-1i0/ra, JaHe 3HAYEHHS IIEPEBUILYBAIO 3HAYEHHS IPYToro
cTpoKy ciB6u Ha 0,209 miH. M2-71i6/Ta Ta 3HAYEHHS 3@ TPETHOIO CTPOKY CiBOM — Ha
0,596 muH. M%-1i6/Ta.

[Toni6Ha TeHACHIIIA crIOCTEpiranach 1y pociuH riopuay Excens (Tabim. 3.4.5).
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Tabnuys 3.4.5
DOTOCHHTETUYHM I MOTEHIIAJ PilaKy 03MMOr0 CepPeAHbONIZHBOIO0 ridpuay
EKceJb 32J1€5KHO BiJ CTPOKY ciBOM Ta ya100peHHs , MJIH. M>-1i6/ra

(cepenne 3a 2012-2015 pp.)

Dox Mixdaszuuii mepios pocTy i pO3BUTKY POCIHH PIillaKy 03UMOTO
ngﬁ MiHEpaJIbHOTO 4 ClpaBKHI IMCTKH - cTeOmyBaHHS- OyToHi3aIis-
¢ JKUBJICHHA YTBOPCHHA PO3CTKH OyToH13arlis LBITIHHSA

nucTs (6-8 JIMCTKIB)
NoPoKo 0,489 1,149 1,847
10.08 NsoP30Ks0o 0,460 1,213 2,103
IT mexama | N120PsoK120 0,492 1,299 2,349
cepmHa | N1goP9ooKi1go 0,533 1,518 2,915
N240P120K240 0,542 1,575 3,266
NoPoKo 0,191 0,879 1,578
2L08  "NgoP3oKso 0,207 0,993 1,869
Hegﬂa N120PeoK120 0,199 1,089 2,183
ceprHs N1s0PooK1s0 0,210 1,272 2,663
N240P120K240 0,181 1,261 2,910
NoPoKo 0,129 0,550 1,153
05.09 NeoP30Keo 0,135 0,649 1,439
I nexana | N120PsoKi120 0,140 0,768 1,829
BepecHA | N1g0PgoK1so 0,051 0,854 2,230
N240P120K240 0,059 1,010 2,722

IDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb

Tak, pocaMHM 03UMOro pinaky MI3HbOCTUINIOrO Tridpuny Exkcenb
MaKCUMaJibHe 3Ha4eHHS! (POTOCHUHTETUYHOTO MOTEHIIaTy GopMyBain y MiK(a3HUN
nepion OyToHi3aLisg-UBITIHAL — 3,266 MIH. M?-1i6/ra 32 mepmoro crpoky cisou 10
ceprHs y BapiaHTl 13 BHeCEeHHAM N2aoP120Ko40. 32 mpyroro crpoky ciBOM naHe
3HAYeHHs cTaHOBMIIO 2,910 MuH. M2-1i6/ra, 3a TPETHOTO CTPOKY CiBOM 5 BepecHs —
2,722 miH. M%-71i6/ra. HalimeHine 3HaueHHs (POTOCHMHTETUYHOTO MOTEHIIATy OYJI0
oJIep>kKaHO B KOHTPOJBHUX BapiaHTax 3a KOXKHOTO CTPOKY ciBOu. Tak, 3a mepiioro
CTPOKy CiBOM JjaHe 3HayeHHs cTaHOBUIO 1,847 muH. M2-1i6/ra, mo OyI0 MeEHIIe
Halikpamoro Bapianty Ha 1,419 mun. M?-1i6/ra; 3a qpyroro crpoky cisdu — 1,578
MJIH. M%-71i6/Ta, mo 6yJ10 MeHIIe BapianTy i3 BHeCeHHAM NagoP120K240 Ha 1,332 MutH.
M2-71i6/Ta; 3a TPEThOro CTPOKy ciBOM — 1,153 mum. mM?-xi6/ra, mo Oyno MeHmIe

HalKpamoro Bapianty Ha 1,569 miH. M%-1i6/ra.
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Cxoxuil MeXaHi3M HaKONMW4YeHHsS (POTOCHHTETUYHOTO IMOTEHIiaTy OyJo
BIIMIYEHO 1 MpW BUPOIIYBaHHI Mi3HBOCTUrIOro Tibpuay Excaron, Tto0To
30UIBIICHHS TAHOTO IMOKa3HUKA B110YBAJIOCH 31 301IBIIIEHHSM HOPMHU MiHEPaIbLHOTO
noOpuBa. BiiMiHHICTb TOJIATaNIa y TOMY, 1110 HAHONTUMAJIbHIIITNM BUSIBUBCS TPETid
CTpOK ciBOM 5 BepecHs (Tabm. 3.4.6).

Tabnuys 3.4.6
@OoTOCHHTETHYHHI MOTEHLIaJ piaKy 03UMOTI0 cepeIHbONMI3HLOr0 ridpuay
EKcaroH 3a/1e5KHo BiJ CTPOKy ciB0M Ta y100peHHs , MJIH. M2-1i0/Ta

(cepenne 3a 2012-2015 pp.)

Dox Mixdaszauii iepios1 pocTy i pO3BUTKY POCIHH PIillaKy 03MMOTO
C-TPOK MiHEpaIbHOro 4 CrIpaBKHI JHCTKH - cTeOIyBaHHS- OyToHi3aris-
ciBou KUBIICHHS YTBOPEHHS PO3ETKH 5 o ..
mCTs (6-8 THCTKIE) yTOHI3ais L(BITIHHA

10.08 NoPoKo 0,404 0,974 1,575
T NesoP30Keo 0,413 1,076 1,842
exana N120P60K120 0,420 1,199 2,207
— N180P9oKi1s0 0,468 1,317 2,484
N240P120K240 0,488 1,179 2,392
21.08 NoPoKo 0,224 0,877 1,509
T NesoP30Keo 0,240 0,997 1,793
ekana N120P60K120 0,245 1,102 2,078
—— N1g0P90K180 0,250 1,288 2,556
N240P120K240 0,256 1,368 2,877
05.09 NoPoKo 0,225 1,015 1,898
;I NesoP30Keo 0,240 1,112 2,166
J— N120Ps0K120 0,247 1,239 2,555
BepecH N1g0P90K180 0,122 1,321 3,005
N240P120K240 0,140 1,465 3,493

IDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb

MakcuMalibHe 3HAUYEHHS MOKa3HUKAa (POTOCHMHTETUYHOTO MOTEHIIAy OYJio
OZIEPKAHO y BapiaHTi i3 BHeCEHHAM NjgoP120K240 — 3,493 MumH. M2-1i6/ra, mpu yomy
JJaHE 3HAYEHHS BUSBWJIOCH HaWOLIBIIMM Yy TMOPIBHSHHI 13 1HIIMMH T10puaamu;
MEPEBUIIYBAI0 MAaKCUMAJIBHUM TMOKAa3HUK PaHHBOCTUTIIOTO TiOpuay Ek3o0Tik Ha
0,256 Ta nisEbocTUrIMi Excens Ha 0,227 MitH. M%-1i6/Ta. 3a nepuIoro CTpoky cisou
MaKCHUMaJIbHE 3HAaueHHs OyJ0 ojepkaHo 3a BapiaHTy ymoOpeHHs NigoPooKigo 1
cranoBuino 2,484 muH. M%-ni6G/ra, 3a Apyroro CTpoKy ciBOM — 3a BapiaHTy

N240P120K240 Ta cTanoBuno 2,877 muH. M2-1i6/ra, mo Oya0 MeHIIe HaliOiIbIIOro
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Bapianty Ha 1,009 Ta 0,616 MiH. M2-1i6/ra, BiIOBIAHO.

He3Bakatoun Ha 3a3HaueHE KOJMBAHHS TOKa3HUKAa (DPOTOCHHTETUYHOTO
MOTEHIIIATy TI0 T10puaax, CTpokax CiBOM Ta BapiaHTax yJI0OpEHHS, ITOCIBH O3UMOI0
pinaKky MO’KHa OIIHHUTH sIK 100pi, 3a audepeHiiaiicio 3ampornoHoBaHo0 A. A.
HuunnopoBuyem, T00TO (POTOCHHTETUYHUN TOTEHIAN iX 3HAXOAUTHCA B MEXax
2,2-3,0 mutH. M?-1i6/Ta.

Takum unnom, B ymoBax [IpaBoOepexxnoro Jlicoctemy YkpaiHu mia Ji€ro
HOopMH A00PHUB N24oP120K240 Ta cTpOKY €1BOM, IpUTaMaHHOTO JJI TPYIU CTUTIIOCTI
rioputy, 03MMHUi pinak (opMyBaB IIIOLLY JUCTOBOI HOBEPXHI Ta (POTOCUHTETUYHUN
MOTEHII1aJ, SIK1 CTBOPIOBAJI KpaIllll YMOBH JJII CHHTE3Y OPraHIYHOI pEYOBUHH, 1110 B

nojanboMy GopmMyBaia NpoayKTUBHICTb POCITIUH.

3.5. IlnHamMika HAKONMYEHHA CyX0l 0ioMacH Ta YMCTA NPOAYKTHBHICTH
(¢oTocuHTEe3y MOCIBIB PiNaKy 03UMOr0 3aJIe:KHO Bill BILIMBY JOCJTIIKYBAHUX

eJIEMEHTIB TEeXHOJIOTIl

OCHOBOIO BHCOKOTO BpPOXKalO PpIMAaKy O3UMOr0 € J00pe pPO3BUHEHUI
(OTOCUHTETUYHUIN amapar, SKUWA 3a JIONOMOTOK COHSYHOI €HEeprii 3A1MCHIOE
HAKOIWYEHHS OPTaHIYHUX PEUOBHUH 13 HEOPTaHIYHUX CMOJIYK. AJJaNTUBHICTH COPTIB
JI0 JII0OYUX YWHHHUKIB HABKOJIMIIHBOTO CEpPEOBUINA: 1HTEHCUBHOCTI CBITJIA,
TEeMIIepaTypH MOBITPS, BOJIOTOCTI IPYHTY, BMICTY MiHEpaJIbHHUX MOKUBHUX PEUOBUH
y IPYHTI OLIHIOETHCSI aHATOMO-MOP(OJIOTTYHOIO TTepeOy10BOK0 POCIHUHU YITPOI0BK
ii onTorenesy [135-138].

HaBeneni nani muHaMiKi HAKOMUYEHHS CyXO01 MacH POCIUH JAal0Th JCTATbHY
1H(pOpMaIliI0 NPO IHTEHCUBHICTh MPOXOJHKEHHS POCTOBHX MPOLECIB y TMOCiBax
pinaky 03UMOTO, IO Ja€ MOXKJIMBICTh aHAJII3yBaTH BIUTUB (DAKTOPIB HA POCIUHY 3a

TEMITaMH MPUPOCTY HaA3eMHO1 Oiomacu (Tadu. 3. 5. 1).

Tabnuys 3. 5. 1

HakonuuyeHHsi cyxoi 0ioMacH mociBaMu POCJIMH 03MMOTI0 pillaKy



3aJ1€5KHO Bi/l eJIeMEeHTIB TeXHOJIOTii BUPOLIYBaHHS, T/Ta

(cepenne 3a 2012-2015 pp.)
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IMopun
Ex3ortik Ekcenb Ekcaron
Mixkdazuuii iepioa pocTy i pO3BUTKY POCIHH pillaky 03UMOTO
LS o LS G L s

C1pox MiHeI?a?IzHoro fi, §§ SR f:) E: 5= | & ?, 5; == &
CBOM | mnewns | S 25 Z5| TE|EE{EE|Z2E|E28EF gt
G| BE|oEluo|EE| o2 it

SEe[°|C |BE{®T|" |5Eg°|°

< > 8 < > f <+ ~ A

NoPoKo 0,2 |0,15| 7,99 | 0,07 | 0,13 | 6,97 0,10 0,13 5,73
10.08 I"'NgoP30Keo 0,18 (0,22| 8,05 | 0,14 | 0,19 | 7,03 0,16 0,19 6,65
Hegaa N120Ps0K120 0,21 (0,29] 965 | 0,18 | 0,26 | 8,63 0,20 0,27 | 8,41
CepIHst N180Po0oK1s0 0,27 1031|1255 | 0,22 | 0,28 |1153| 0,25|0,29| 9,87
N240P120K240 029 (032] 1481 | 0,24 | 0,29 |13,79| 0,27] 0,30 | 12,43
Cepenne o dasi 0,21 |0,26| 10,61 | 0,27 | 0,24 | 9,59 0,20 [ 0,24 | 8,62
NoPoKo 0,11 (024] 691 | 0,09 | 0,22 | 8,14 0,10 0,21 6,86
2108 ['NgoP3oKeo 0,17 (031] 6,97 | 0,15 | 0,29 | 8,20 0,16 0,31 6,92
rexama | NizoPeoKizo | 0,20 0,381 857 | 0,19 | 0,36 | 9,80 | 019]0,35] 852
cepriss N180P90K1g0 0,26 [(040] 1147 | 0,24 | 0,38 |12,70| 0,25] 0,38 | 11,42
N240P120K240 0,28 (041] 13,73 | 0,26 | 0,39 |1496| 0,27] 0,39 | 13,68
Cepenne no aszi 0,20 1035] 953 | 0,19 | 0,33 |10,76| 0,19] 0,33 | 9,48
NoPoKo 0,1 [013| 575 | 0,08 | 0,11 | 6,72 0,09]0,12( 7,97
05.09 | NeoP30Keo 0,16 | 0,2 | 6,67 | 0,45 | 0,18 | 7,64 0,151 0,19 8,03
I mexama | N120PsoKi120 0,19 (0,27 | 8,43 0,18 | 0,24 | 9,40 0,181 0,26 | 9,63
BEepeCHI | N1goPaoK1so 025 [0,29] 989 | 0,24 | 0,27 |10,86| 0,24] 0,28 | 12,53
N240P120K240 0,27 [030] 1245 | 0,26 | 0,28 | 13,42| 0,26 | 0,29 | 14,79
Cepenne no asi 0,19 |0,24| 863 | 0,18 | 0,22 | 9,61 0,18 | 0,23 | 10,59

IDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb

3a pe3yibpTaTaMy HallluX JOCIIIHKEHD OVJIO BCTAHOBJICHO IIPSIMUHA 3B'I30K M1K
pesy Y. p

HAKOIMWYEHHSIM O10MacH POCIMH pINAaKy O3UMOT0 Ta CTPOKAMM CIBOM, a TaKOX

pIBHEM MIHEpAJbHOTO >KUBIICHHS, MOYMHAIOYM BXKE€ 3 MEpIIMX €TalliB Bererauii

KYJBTYPH.

Haxonuuena cyxa 6iomaca ribpuay Ex30Tik 3a mepiioro CTpoky ciBOM y

MDK(da3zHui mepion 4 CHpaBXHIX JUCTKH — YTBOPEHHS PO3ETKU (6-8 IHUCTKIB)

konuBanachk Bif 0,12 T/ra y BapianTi 6e3 BHeceHHs no0puB no 0,29 T/ra mpu

BHeCeHHI NasoP120K240, 110 B cepeanbomy 1o ¢azi cranoswio 0,21 1/ra. ¥V

MikpazHUA Tepiof cTeOiyBaHHA-OyTOHI3alllsl HAKOMMYEHHS CyXoi Olomacu
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3pocTtano Bij BapiaHTy Oe3 BHeceHHs ao0puB 0,15 mo 0,32 1/ra y BapiaHTi 13
MaKCUMaJbHUM YIO0OpeHHsM, 10 B cepeanboMmy 1o (aszi cranoBuio 0,258 T/ra,
CepelHE 3HAUYEHHs HAKOMUYEeHHs Olomacu y mepioj OyTOHI3alis-LUBITIHHS OyJi0
MaKCHMaJbHUM, MOPIBHSHO 13 pemToro Mixkda3HUX mepiofiB, Ta ctaHoBwio 10,61
T/Ta.

3a Apyroro CTpOKy CiBOM, Pi3HULA M1k HAKOMUYEHHAM O10MacH, MOPIBHIHO
13 IepIIUM CTPOKOM CiBOM 1o (azam cranoBmia Ha 0,01 1/ra MeHme y MixkpazHomy
nepiojii 4 CHOpaBXHIX JHUCTKU — YTBOPEHHS pO3eTKH (6-8 IHUCTKIB), y Tepion
cTeOTyBaHHA-0yTOHI3all1sl — HAKOMIUYEHHs 0ioMacu Oys10 Oiyibllie Ha
0,09 T/ra, MOPIBHSHO 13 MEpPIIMM CTPOKOM CIBOM y, Ta y MiK(pa3HHA mnepiof
OyTOHI3aIliI-I[BITIHHSA HAaKOMHMYEeHa cyxa Oilomaca craHoBmia 9,53 1/ra, mo Oyio
MEHIIIE 3a JaHUM MOKa3HUK MEPIIOro CTPOKy nociry Ha 1,08 1/ra.

3a TpeThOro CTPOKy CiBOM 5 BepecHs cepe/lHe 3HaUEHHS! HAKOIMUYEHO1 CyXol
6iomacu o MixkdazHoMy Tiepiony 4 crpaBXkHIX JUCTKH — YTBOPEHHS PO3ETKH (6-8
aucTkiB) craHoBuio 0,19 T/ra Tta Oyno HalkMEHIIMM 3a yCi CTPOKHA CIBOM.
HaliMeHIIMMU 3HAYEHHSIMU XapaKTEepU3yBaJIUCh 1 JlaHi, OTpUMaHl y MbKda3HU
nepion crednyBaHHA-OyToHI3amis — 0,24 T/ra Ta y nepioa OyTOHI3aIisA-UBITIHHS —
8,63 T/ra.

AHanoriyHa TEHJCHIIS CrocTepiraiach Mpy BUPOIyBaHHI riopuiB Excenb
ta Excaron. MakcumaibH1 3HaU€HHSI HAKOITMYEHOI CyX01 610Macu POCIMH 03UMOTO
pinaky Oyno BigMiueHo y Tiopuny Excenb 3a Apyroro cTpoky mociBy: MixkdazHuii
nepiox 4 copaBXHIX JUCTKA — YTBOPEHHs po3eTku (6-8 muctkiB) — 0,19 T1/ra,
cTebmyBaHHA-0OyToH13alis — 0,328 1/ra, Ta y nepion OyToHizauis-uBiTinusg — 10,76
T/Ta.

dopMyBaHHs rocrnogapcbKO-I[IHHOT YaCTUHU BpPOKaro
CLIbCBKOTOCTIOAAPCHKUX KYJBTYp 3aJ€KUTh Bl HaJ3eMHOI OioMacu. AOCOJIOTHI
BEJTUYMHU TIPUPOCTY HAJI3EMHOI MAaCcH — II€ 30BHIIIHI MOKAa3HUKUA MPOIYKIIHHIX
MpoIIeCiB, SKI BiIOYBAIOTHCA B OpraHi3Mmi pociivH. ToMmy 3a TeMIaMu HPHUPOCTY
HAJA3€MHOI MacH MOYKHA CYJIUTH PO BIUIUB TOTO YH 1HIIOTO (pakTopa Ha POCIHHY.

Hakonu4yeHHst pocCiimHaM 6iOMaCI/I, gKa € 30BHINIHIM IMPpOsABOM IIPOXOIKCHHS
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BHYTPIIIHIX MPOILIECIB, 110 BIAOYBAIOTHCSA B POCIHHI MPOTATOM IPOIECY BEreTallli,
3HaYHOIO MIPOIO 3aJIe)KUTh BiJl YMOB BHPOIIYBaHHS Ta €IEMEHTIB TEXHOJIOT1, pU
[OMY MIHEPAJIbHOMY KUBJICHHIO BIJIBOJAMTHCS OJIHA 13 HAWBAXKIIMBIIIMX POJIEH Y
dbopMyBaHHI IHOTO MOKA3HUKA.

Binomo, mo 75% npoaykTiB ¢goTodikcarii ByrIeKUCIOro ra3y 3 aTMochepu
1 uiie 25% MOrMHYTUX MIHEpaJIbHUX PEYOBHH CTAaHOBIATH OioMacy pociivH. B
MeTabomi3Ml POCIUH Jy>K€ TICHO MOB’sI3aHI IPYHTOBE Ta MOBITPSIHE >KUBIICHHS,
TOOTO MpOILIECH, SIKi HE B1I0YBarOThCs OJMH 0e3 oHoT0. PesynpTaTom ix B3aeMoii
B POCIIMHHOMY OPraHi3M1 € YTBOPEHHS TaKUX PEYOBUH SIK BYIJIEBOJIU, OUIKH, JKUPH,
aMIHOKHCIIOTH.

[IpaBunpHuil 106ip copTy uu TiOpuaa € OJAHUM 13 OCHOBHMX YHWHHHUKIB
3a0e3nedyeHHs] (OPMYBaHHS BHCOKOI €(QEKTUBHOCTI (POTOCHUHTE3Y, OCKUIbKU
aJlaliTOBAHICTh T'€HOTUIY JO OCOOJMBOCTEHW KIIMAaTHYHUX YMOB BHPOIIYBAaHHS
3yMOBJIIO€ (hOPMYBaHHS OTPIOHOTO (POTOCUHTETUYHOTO MOTEHIIIAITY.

Ile onHI€0 XapaKTEPUCTUKOK €(PEKTUBHOCTI POOOTH (POTOCHHTETHYHOTO
amapary pOCJIUH € TPUBAIICTh BETeTaIlIMHOTO MEPioy, aJPKe YUM JIOBIIE TPAIIO€
JMCTOK, TUM OUTbLIE COHSYHOI €HEPrii BIH MOKE MOTJIUHYTH.

BennunHa QOTOCMHTETUYHOrO MOTEHIIATY L€ HE TOBOPUTH y MOBHIN Mipi
PO NPOAYKTUBHICTh (DOTOCHHTE3Y, TaK SIK MPHU PO3PAXYHKY LIbOTO MOKa3HUKA HE
BPaxoOBY€TbCA IHTCHCHBHICTh HAKOMHMYEHHS CyXOi pEYOBHHM B yMOBax
BUPOIIYBaHHS POCIWMH. Y 3B’A3Ky 3 IIUM, JJI8 OLIbII TIOBHOI  OIlIHKH
(OTOCUHTETUYHOT JISJIBHOCTI POCIIMH PINMAaKy BUKOPUCTOBYIOTh MOKA3HUK YUCTOI
npoayKTUBHOCTI oTocuntedy (UIID), axuii BU3HaYa€e KiIbKICTh CyXOi pEYOBUHU,
[0 YTBOPIOETHCS B MpoIieci (POTOCHMHTE3Y MPOTATOM J0O0U 3 pOo3paxyHKy Ha 1 m?

mucts (Tabxa. 3. 5. 2) [139].

Tabnuys 3. 5. 2
JAnnamika ¢popMyBaHHS YUCTOI NPOAYKTUBHOCTI ()OTOCHHTE3Y pilaKy
03UMOT0 32J1€KHO Bi/l BIUIUBY €JIeMEHTIB TeXHOJIOTil

(cepenne 3a 2012-2015 pp.), r/m? 3a 100y
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IMopun
Ex3o0Tik Excenb Excaron
Mixdazuuii iepior pocTy 1 pO3BUTKY POCIUH PillaKy 03UMOTO
1 :/_ 1 S 1 S
®on S Eq S 2 s 2]
Crpox MiHepanpHOro | © § E 25| . S § 28| .5 S § 22| 5
ciBOH Eod £ H :{E = © == :E = O == :E
amrennn | E25 85| S2)FE)5E| FE)RE| 5E)BE
=2d SE|ZE|EE{SE|2E|EE| S| RE
<EJ S| BE| 55| FE| 5| £\ 52| B
E8Hd o x| 57| E&l o5l S F 88 05 5F
coH 5Ol o o 59| o 2ol FwYl o
5 E S 5 E 5 £
<+ » 5 -+ > -+ >
NoPoKo 3,86 | 635 | 8,75 | 3,63 | 6,67 | 883 | 3,41 | 6,19 | 8,72
% NeoP3oKso 490 | 861 | 924 [ 467 [ 893 ] 932445 [845][ 921
exana N120Ps0K120 576 (1124|1151 | 553 |11,56| 11,59 | 5,31 (11,08 | 11,48
ceprus N180PaoK1g0 6,42 (12,97 | 13,11 | 6,19 | 13,29 | 13,19 | 5,97 | 12,81 | 13,08
N240P120K240 7,02 (13,94 | 14,98 | 6,79 | 14,26 | 15,06 | 6,57 | 13,78 | 14,95
Cepenne o ¢asi 559 (10,62 1152 | 5,36 |10,94| 11,60 | 5,14 |10,46| 11,49
NoPoKo 3,75 [ 6,39 | 870 | 401 | 6,77 | 9,18 | 2,76 | 537 | 7,88
% NeoP3oKso 479 | 865 919 [ 505 [ 903 [ 967 | 380 [ 763 [ 837
J— N120Ps0K120 565 (11,28 | 11,46 | 591 | 11,66 11,94 | 4,66 | 10,26 | 10,64
ceps | NisoPsoKiso | 6,31 | 13,01 13,06 | 6,57 | 13,39] 1354 | 5,32 | 11,99 12,24
N240P120K240 6,91 (13,98 | 14,93 | 7,17 | 14,36 | 15,41 | 592 [ 12,96 | 14,11
Cepenne no asi 548 (10,66 | 11,47 | 574 111,041 1195| 4,49 9,64 | 10,65
NoPoKo 3,48 | 6,28 | 880 | 365 | 6,36 | 8,81 | 3,73 | 6,39 | 9,10
@ NeoP30Kso 452 | 854 | 929 [ 469 [ 862 ] 930 | 477 [ 865 | 9559
- N120Ps0K120 538 (11,17| 1156 | 555 |11,25| 11,57 | 5,63 | 11,28 | 11,86
nepecis | NisoPooKo | 6,04 [ 12,90 [ 13,16 | 6,21 | 1298 | 13,17 | 6,29 | 13,01 | 13,46
N240P120K240 6,64 |13,87( 15,03 | 6,81 | 13,95| 15,04 | 6,89 | 13,98 | 15,33
Cepenne no asi 521 (1055|1157 | 5,38 |10,63| 11,58 | 5,46 | 10,67 | 11,87
IDicepeno: nobyoosano aemopom Ha OCHOBI 8IACHUX OOCNIOHCEHD
B pesynprari Hammx JOOCHIKEHb OYyJ0 BCTAaHOBJEHO, WI0 YHCTA

MPOYKTUBHICTh (DOTOCUHTE3Y TIOpU/IB PIMaKy O3UMOTO KOJWBANACS B IIUPOKHX

MeXax 3aJeKHO BIJ CTPOKY IIOCIBY, PIBHS YAOOpEHHS Ta JOCHIKYBAHUX

MDK(pa3zHux nepioniB. EQeKTHBHICTh (POTOCHHTE3Y KOXXKHOI OKPEMOi POCIMHU

3yMOBJICHA BEJIMKOIO KUTHKICTIO YHHHHKIB, OT)KE, BOXKJIMBO PO3POOUTH KOMIUIEKC

BaXO)IiB, CHpS[MOBaHI/Iﬁ Ha CIpPHUAHHA JOCTAaTHBO MBHUJAKHM TCEMIIAM PO3BUTKY

ONTUMAJIBLHOI JUCTKOBOI IUIONI Ta TPUBAJIOMY i1 (DYHKI[IOHYBAHHIO.

HaiiBuma yucta mpoayKTHBHICTH (DOTOCHHTE3Yy IMOCIBIB PIMaKy O3WMOTO B

CepeHbOMY 3a POKHU JOCHIKEeHb y riopuay Ex3oTik dhopmyBanachk y Mik(pazHU

nepion OyToHizamis-usitinas — 11,57 r/mM? 3a 100y 3a TPETHOrO CTPOKY CiBOM 5

BepecHs. Y Mixkda3HuN nepiosl cTeOnyBaHHA-OyTOHI3allisl MAKCUMAJIbHE CEpPEIHE
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3gaueHHs — 10,66 r/mM? 3a 100y GyJI0 OTPUMAHO 3a JPYroro CTPOKy CiBOHM, Ta y
Tepion 4 CIpaBKHi IMCTKU-YTBOPEHHS PO3ETKU HAUOUIBIINI MOKA3HUK — 5,59 1/M?
OyJ1I0 OTpUMAaHO 3a MEePIIoro CTPoKy ciBou 10 cepmHs.

Y po3pi3i CTpoOKy CiBOHM, BEIMYMHA YHCTOI MPOIYKTHBHOCTI (POTOCHHTE3Y
3pocTaja 31 30UTbIIEHHSIM HOPMU JI0OpUBa MPU BUPOIILYBaHH1 YCiX TOpHU/IIB, 3a BCIX
CTPOKIB CiBOH, JOCITal0YH MaKCUMAaJIbHUX 3HaueHb MpH BHECEHHT N24oP120K240.

Pocnmunu t1i0puny Ekcens ¢dopMyBanmu cepenHi0O MaKCHUMajibHY YHCTY
IPOAYKTUBHICTE (oTocunTedy 11,95 r/mM? 3a 100y npu BHciBaHHI KynbTypu 21
cepriHsl y MbK(pa3Huid niepio] OyTOHI3alisI-IBITIHHS, MiHIMalbHE 3HAYeHHA — 5,36
r/M? 3a 100y OyJIO OTPUMAHO 3a MEPIIOTO CTPOKY CiBOM y MEpiox 4 CIpaBxHi
JUCTKU-YTBOPEHHS PO3ETKH.

Cepenne no mixkdasHomy nepiofy 6yToHizauis-usitinas — 11,87 r/m? 3a 100y
y riopuay Excaron 0yno HalOUIBIIUM Ta OTPUMAHO 3a TPETHOTO CTPOKY CiBOH,
MiHiManbHe — 4,49 r/M? 3a 100y 3a MociBY KyabTypH 21 cepriHs.

AHanizyroud OTpuMMaHi B TaOIWLl JaHi, MOXHa CTBEPJKYBaTH, LIO
JIOCITIIKYBaH1 €JIEMEHTH TEXHOJIOT11 3A1MCHIOIOTH BIUIMB Ha TMHAMIKY (DOpMyBaHHS
YUCTOI MPOAYKTUBHOCTI (POTOCHHTE3Y POCIHMH O3MMOIO PIiMaKy, M0 T03BOJISIE
KepyBaTu ()OTOCUHTETUYHOIO JISITbHICTIO MOCIBY Ta YPOKAWHICTIO 3arajioM.

EdextuBHicth po6oTH  (HOTOMOTIIMHAIBHOT JUCTKOBOI IMOBEPXHI Ta
NIATPUMAHHS  (POTOCMHTETUYHOTO MOTEHI[laly PpOCIMH y poOOYOMYy CTaHi
MaKCUMaJbHO TpUBAJUN TepioJl OOYMOBJIEHI paIliOHAIBHO CIJIJAHOBAaHUMU
npuiioMaMM TEXHOJIOT1i BUpOITyBaHH. JIJisl 03UMUX KYJbTYp B OCIHHIN mepio —
1€ CTPOKM CIBOM, SIKI BHU3HAYAIOTHCS OIOJIOTYHUMH OCOOJIMBOCTSIMU COPTY,
BOJIOTO3aIiacaMu IPyHTY, MOMEpPeTHUKAMU.

3. 6. ®opMyBaHHSI eJIeMEHTIB CTPYKTYpH BpPOXkalw pilnaky 03UMOro

32JI€2KHO Bi/l BIVIMBY AOCJIA)KyBAHUX YMHHUKIB

[IIo6 BCTaHOBUTH 3MIHH YpOXKaK HACIHHS PIMaKy O3WMOI0 3aJI€KHO BiJ
JOCIIKyBaHUX (aKTOPiB, BAXKIMBO 3HATH CKIAIOBI KOMIIOHCHTH BpPOXKAIO

KylabTypu. OCHOBHMMH CTPYKTYPHUMHU €JIEMEHTAMH YpO’Kal0 HACIHHS pINaKy
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O03MMOI'0 € 3arajbHa KUJIbKICTh CTPYUYKIB Ta HACIHMH Ha OJHIN POCIHHI, CepeaHs
KUTbKICTh HAaCIHMH B CTpy4Ky, maca 1000 HaciHMH Ta Maca HaciHHS 3 OJHIET
pociiuHud. MakcuMallbHUM yporkait HaCIHHSI MOKe c(pOpMYBaTUCH 32 ONTUMAIBHOTO
CHIBBITHOIIEHHS ITUX IMOKAa3HUKIB, Ta 32 HEIOCTAaTHHOTO PO3BHTKY OIHOTO abo
JEKITbKOX CTPYKTYPHUX €JEMEHTIB BpOXkail Moke OyTH KOMIEHCOBAaHUU 3a
pPaxyHOK IHIIMX CTPYKTYpHUX TOKa3HUKIB. OKpeMi CTPYKTypHI €JIEMEHTU
(GbOopMyIOThCSl Ha PI3HUX €Tamax OHTOTCHE3y, TOMY IS iX YCHIIIHOTO PO3BUTKY
noTpiOHI pi3Hi arpoTexHiuHi ymoBH [140-143].

CTpyKTypHI HOKa3HUKHU BPOXKalO KYJIbTYpPH € TOCUTh MIHJIMBUMH 1 3aJ1€KaTh
BiJl KOHKPETHUX YMOB BUPOIIYBaHHS POCIIHH.

3a pe3ynbTaTaMu npoBeaeHux aociimpkers 2012-2015 pp. BcTaHOBIIEHO, LIO
3aJIEKHO BiJ BIUIMBY JOCHIIKYBaHUX (PAKTOPIB I'YCTOTA CTOSIHHSI POCJHHMH MEpes
30upaHHsM Oyja pi3HOW. AHANI3 CTPYKTYPHUX TIOKA3HUKIB BPOXKAIO pINaKy
03UMOTI0 MMOKa3aB, IO €JIEMEHTU MPOJYKTHUBHOCTI 3aJIeKaTh BiJl TYCTOTH CTOSIHHS
POCJIMH Tiepe 30upaHHsIM 3 OJAUHUIT 1ot (Tad. 3. 6. 1).

3a mepuioro CTpPOKy CiBOM rycTOTa pOCiuH Ti0puay o3uMoro pirnaky Exk30Tik
3MiHIOBANach i3 301IbIIEHHSAM HOpMH ya00peHHs Bix 31,89 wT. / M? y BapianTi Oe3
3aCTOCYBaHHS JOOpUB 10 62,65 mT. / M? 32 MaKCUMAaJIbHOTO yJAOOPEHHS, IO Y
BijicoTkax ctaHoBuio 49,09%. 3a apyroro CTpoky ciBOM BiJICOTOK 301JIbIIIEHHS
ryctotu ctaHoBuB 47,44% Ta 3a TpeThoro cTpoky ciBou — 35,45%, ToOTO
MaKCHMaJIbHOI KIJIBKOCTI POCJIMH BJAJIOCS TOCSTTH 3a MEPILOTO CTPOKY MOCIBY.

@opMyBaHHA KUIBKOCTI CTPY4YKIiB Ha PpOCIHMHI MiJJaBaJOCh BIUIUBY
JOCITIIKYBaHUX YUHHUKIB, IPU I[bOMY 3pOCTaHHS B1JOYBAJIOCH B CEPEIHROMY Ha 4-
6 CTpPYyUKiB, 31 30UTBIIEHHSM HOPMH 100pUBa.

Yucno (KibKicTh) HaciHMH Ha 1 M? (THC. IUT.) — IIOKA3HUK, 11O 3aJIEKUTh Bij
T'YCTOTH POCIHH, 1T./1 M2, KIIbKOCTI CTPYYKiB Ha POCIIMHI Ta KiIBKOCTI HACIHUH y
cTpyuKy. Tak, 3a mepiioro CTpoKy mociBy y BapianTi 13 BHeCEHHAM N249P120K240 Oy110
OTPUMaHO HaNOUIbIINE 3HAYEHHS [JAHOrO TmMoKa3sHuka — 98,24 mr. / M2, 10
NEePEeBUIyBaIO KOHTPOJdb Ha 51,81 wmT., mo y BiacoTkax craHoBmio 52,73%. 3a

JPYroro CTPOKY CiBOM pIZHHUIA MK KOHTPOJIEM Ta BapiaHTOM 13 BHECEHHSM
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N240P120K240 cTanoBuna 48,53 . (52,56%) Ta 3a TpeTboro cTpoky cisou — 31,92 ta

44,53%.

Tabnuys 3. 6. 1
@opMyBaHHSA CTPYKTYPH BPO:KAK POCJIUH 03UMOI0 pinaky riopuay

Ex3oTik

(cepenne 3a 2012-2015 pp.)

Kinekict | Kinbkict
g r Yucno M
S YCTOT b b . aca ) :
A doH . . HAClHU bionoriuna
3 . a CTPYUKIB | HaciHUH 1000 o .
2 MiHEepaJbHOT H Ha | . BpPOXaWHICTh
o POCIIHH, Ha y ? HACIHUH
= © KHBICHIA IIT./M? OCJIMHI, | CTPYYK M, THC. T , T/Ta
O ‘ p > pyq y’ IIIT. D)
IIT. IIT.
10.08 NoPoKao 31,89 97 15,01 46,43 4,04 1,88
T NsoP30Kso 38,40 98 15,80 59,46 4,35 2,59
exana N120Ps0K120 54,58 101 16,00 88,20 479 4,22
fe Hﬁﬂ NisoPooKiso | 57,48 101 16,00 | 92,89 | 4,93 4,58
P No4oP120K240 | 62,65 98 16,00 98,24 4,90 4,81
21.08 NoPoKao 28,66 96 15,92 43,80 3,99 1,75
T NeoP20Keo 34,56 98 16,30 55,21 4,05 2,24
exana N120Ps0K120 40,98 100 16,40 67,21 4,67 3,14
é‘e Hiﬂ N1soPooKiso | 51,15 100 16,20 | 82,86 | 4,88 4,04
P NoaoP120K240 | 54,53 102 16,60 92,33 4,98 4,60
05.09 | NoPoKo 26,94 96 15,37 39,75 4,00 1,59
1 NeoP20Keo 29,92 99 15,98 47,33 3,89 1,84
mekana | N120PsoKi20 35,75 98 16,74 58,65 4,33 2,54
BepecH | N1goPgoKiso 39,23 100 16,88 66,22 4 56 3,02
o NoaoP120Koso | 41,74 101 17,00 71,67 473 3,39

Iicepeno: nobyoosano asmopom Ha 0CHOBL GLACHUX OOCTIONCEHD

KinbkicTh HACIHUH y CTPYUKY 3a MEPILIOro CTPOKY ciBOU 3011bImack Ha 0,99

IT., IpU 1IboMY 3a BapiaHTIB N120PsoK120, N1goP9oKisgo, N24oP120K240 m1ane 3nauenus
OyJ10 1IEHTUYHUM, TOOTO CTAaHOBHJIO 16 TIT. 32 IPYTrOTO CTPOKY CIBOM PI3HUIIS MIXK
MaKCHMAaJIbBHUM Ta MIHIMaJbHUM 3HaueHHsIMU cTaHoBuja 0,68 1IT. Ta 32 TPETHOTO
CTPOKY CIBOM KUIBKICTb HACIHMH Y CTPYYKY 30UIbIIyBaJIach, 3aJI€KHO B HOPMHU
noo6puBa Bij 15,37 go 17,00 .

Maca 1000 HaciHuH B cepenHbOMY MO ribpuny cranoBuina 4,47 T, BIUIUBY
yIOOpEHHS Ta CTPOKY CiBOM HE MigAaBagach 3HAYHO, TOJII SK MOKA3HUK 010JIOTTYHOT

BpO}KaﬁHOCTi, o € PpO3PaxyHKOBOIO BCIMYMHOIO, 3MIHIOBAJIACh HiI[ BIINIMBOM
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ynoOpeHHs Bij 1,88 1/ra y BapiaHTi 6e3 BHeceHHs 100puB 10 4,81 T/ra y BapiaHTi 13
MaKCUMaJbHUM YIOOpEHHSM 3a TMEepIIoro CTpoky ciBOu 10 cepmHs. 3a mpyroro
CTpPOKYy ciBOM 21 ceprmHs pIi3HMIT MK IIMMHM BapiaHTaMu cTaHoBuja 2,85 T/ra.
Tperiii cTPOK TOCIBY 5 BepecHs XapaKTepHU3yBaBCs 30UIBIICHHSIM IMOKa3HUKA BiJl
KOHTPOJILHOTO Bapianty 3 1,59 T/ra mo 3,39 T/ra y BapiaHTi i3 BHECECHHSIM
N24oP120K240. MakcuManbHe 3Ha4YeHHS TOKa3HUKa O10JOTIYHOI BPOXKAMHOCTI
riopuny Ex3orik 4,81 T/ra Oymo oTpuMaHO 3a MEPIIOTO CTPOKY CiBOM y BapiaHTi i3
BHCCCHHIM N240P120 K240.

B Tabmumi 3. 6. 2 HaBeAeHO OCOOIMBOCTI (POPMYBaHHS CTPYKTYPHHUX
€JIEMEHTIB BPOXaK0 POCIUH O3UMOr0 pinaky riopuay Excernb 3a1exHO BiJ CTPOKY
CiBOM Ta piBHS MiHEPAJILHOTO KUBJICHHS. TeHAeHIlis JOpMyBaHHS MTOKA3HUKIB OyJia
noa10HoI0 10 ocobmBocTel (hopMyBaHHS y riOpuny EK30TIK.

Halinmkui moKa3HUKU CTPYKTYpH BpoxKaro riopuny Excenbs Oynu oTpumasi
3a TEepHIoro CTpoKy ciBOU 10 cepmHs y KOHTPOJIHHOMY BapiaHTi 0€3 BHECEHHS
I00pHB, IO J1a€ MOXKIIMBICTh BKa3yBaTW Ha CYTTEBUH BIUIMB JOCIIIKYBaHHUX
€JIEMEHTIB Ha ()OPMYBaHHS OCHOBHUX CTPYKTYPHUX €JIEMEHTIB BPOXKaI0 pIMaKy
03UMOTO.

3a pe3ynpTaTaMy, HaBeJICHUMH B TaOJIUI[l BUJIHO, IO MAKCUMAIIbHY TYCTOTY
pociivH OyJ0 OTpUMAaHO 3a JPYroro CTpoKy ciBOu 21 cepmHs y BapiaHTi 13
BHECEHHSAM Np4oP120K240, 1m0 cramoBuma 65,00 mr./m%. HaiiGinbiny KinbKicTh
CTpy4KiB Ha pocnuHi 105 mT. Ta HACIHUH Yy CTpYUKy — 17,76 mT. Oys0 OTpUMaHoO 3a
NEPILIOTro CTPOKY CIBOM y BapiaHTI 13 MAKCUMATIBHUM yIOOPEHHSIM.

Haii6inbina KinpKicTh HaciHuH Ha 1 M? Ta GioNoriuHa BPOKaHHICTh HAHBHILKX
3HAYeHb JNOcATIHM 3a ciBOM 21 ceprHs mpu BHeceHH1 N2aoP120K240, 10 cTaHOBMIIO
111,74 tuc. wr./mM? Ta 5,23 T/ra, BiAmOBimAHO. 3a LLOTO X CTPOKY CiBOM, ale Ipu
BHeceHHI N1goPgoKigo, Oysio oTrpumano nHaiiBuie 3nadenHss macu 1000 HaciHuH —

4,89 T.

Tabnuys 3. 6. 2
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@opMyBaHHA CTPYKTYPH BPOKAI0 POCJHUH 03UMOI0 pinaky riopuay

Excean

(cepenne 3a 2012-2015 pp.)

Kinekict | KigpkicT
= Yucio
Q I'ycror b b . Maca . .
A don ) . HaClHH biosoriuna
3 : a CTPYYKIB | HaCiHUH 1000 . .
= MiHepaIbHOT H Ha | s BpPOXKAMHICTh
) POCIIHH, Ha y 2 HACIHUH
a, 0 JKUBJICHHS 9 . M*, THC. , T/ra
S mT./M* | pOCIHHI, | CTPYUKY, ,T
IIT.
IT. IIT.
1008 |-NoPoKo 26,65 08 1590 | 4153 | 3,77 157
=i [NeoPaoKeo 29,92 101 1650 | 4986 | 398 198
exana N120Ps0K120 37,66 102 16,73 64,27 4,24 2,72
fe Hfm NisoPooKiso | 41,83 102 1730 | 7381 | 456 3,37
p N24oP120Kz2a0 | 45,35 105 1776 | 8457 | 488 413
2108 | -NoPoKo 40,24 100 16,99 | 6837 | 430 294
T NsoP30Kso 49,72 101 17,00 85,37 4,71 4,02
cana | NizoPeoKizo | 56,38 101 17,00 | 9680 | 483 4,68
fe Hfm N1soPooKiso | 60,68 101 17.02 | 10431 | 489 510
p N240P120K240 | 65,00 101 1702 | 111,74 | 468 523
05.09 | NoPoKo 30,46 99 16,88 | 5090 | 445 227
I | NeoP3oKso 40,20 100 1720 | 6914 | 467 3,23
nekana | NioPeoKizo | 53,79 101 1692 | 9192 | 469 431
epecH | NisoPooKiso | 58,03 102 1720 | 10181 | 488 4,97
o N24oP120K240 | 61,94 101 17,04 106,60 4,88 5,20

IDicepeno: nobyoosano agmopom Ha 0CHOBI GACHUX OOCTLONHCEHD

B Tabmumi 3. 6. 3 mokazaHo ¢opMyBaHHS MOKa3HUKIB CTPYKTYPH BPOXKAIO
03UMOT0 pinaky riopuay Excaros.

Tak, MakCMMaJbHOI TYCTOTH POCIUH ribpuay — 60,91 mT./mM? Ta umcna
HacinuH Ha 1 M% — 104,64 Trc. mt./M? BIanocs JOCATTH 3a TPETHOTO CTPOKY CiBOH 5
BEpPECHS Yy BapiaHTi 13 BHECEHHSIM N24oP120K240. HaliG1b111a KIIBKICTh CTPYUKIB Ha
pocauHi — 102 mrT., KIIBKICTh HACIHUH Y cTpyuKy — 17,30 mt. Ta maca 1000 HaciHuH
—4,97 r Oynu OTpUMaHi TEX 3a TPETHOT'O CTPOKY CiBOM, ajie y BapiaHTi 13 BHECEHHSAM
N1goPgoKigo. Ile 3a0e3neumnsnio orpumaHHs piBHSA O10JIOTTYHOI BpOKaWHOCTI 000X
BapianTiB — 5,09 1/ra, mo HaOyBaJl0 MaKCUMAaJIbHOTO 3HAYEHHS I TIOpHIy.
HaliHmKuynmMu noKa3HUKaMU XapaKTepU3yBaBCs MEPIIN CTPOK MOCIBY.

Tak, B cepenHbOMY 3a TpU POKH MPOBEACHUX JOCIIKEHb I'YCTOTa POCIUH
3MiHIOBaIach Bix 65,0 mr./m? y ribpuay Excens 3a gpyroro croky ciBom 21 cepmns,

3a BHeceHHS N2goP120K240 10 25,47 wt./M? y Ti6puay Excaron 3a mepuioro cTpoxky
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Tabnuysa 3. 6. 3

@®opMyBaHHS CTPYKTYPH BPOKAK POCJIUH 03UMOI0 pinaky riopuay

Excaron

(cepenne 3a 2012-2015 pp.)

Kinekict | Kinekict
& r Yucmno M
2 yCTOT b b . aca ) )
=) don ) . HaclHU Bbionoriuna
3 . a CTPYUYKIB | HACiHUH 1000 o .
v MiHEpaIbHOT HHa l g BPOXKalHICTh
) pociuH, Ha y ) HACIHUH
a, 0 JKUBJIEHHS > . M*, THC. , T/ra
S WT./M* | pOCIHHI, | CTPYHKY, ,T
TIT.
TIIT. IIT.
10.08 NoPoKg 25,47 96 14,78 36,14 3,46 1,25
T NsoP30Kso 29,42 98 15,22 43,88 3,81 1,67
exana N120Ps0K120 35,37 98 15,68 54,35 3,99 2,17
fe Hfm NisoPeoKiso | 38,44 97 1781 | 6641 | 443 2,94
P N2aoP120Koao | 42,27 99 17,02 | 71,22 | 455 3,24
21,08 NoPoKag 28,47 96 15,20 41,54 3,99 1,66
T NsoP30Kso 32,03 97 15,55 48,31 3,92 1,89
exaa N120Ps0K120 41,32 99 16,03 65,57 4,34 2,85
fe Hfm N1soPooKiso | 51,01 101 16,12 | 83,05 | 455 3,78
P N24oP120K2a0 | 56,52 101 16,23 | 92,65 | 485 4,49
05.09 | NoPoKo 41,50 97 16,10 64,81 4.06 2,63
| NsoP30Kso 4533 99 16,68 74,85 4,25 3,18
nexana | N120PsoKi20 49.83 101 17,20 86,56 473 4.09
BepecH | N1soPaoKisgo 58,08 102 17,30 102,49 497 5,09
a1 N240P120K 240 60,91 101 17,01 104,64 4.86 5,09

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX OOCTLONHCEHb

IcHye 3aKOHOMIpPHICTD 3MIHU T'YCTOTH CTOSIHHSI POCJIMH 3aJIEKHO BiJI CTPOKY
MOCIBY Ta TPYNH CTUTJIOCTI riOpuay. BcraHoBieHO, IO CTPOKK CiBOM Ta piBHI
MIHEpAJbHOTO YIOOpEHHS MaloTh CYTTE€BMH BIUIMB Ha CTPYKTYpPHI TMOKa3HUKHU
POCIIMH pilaKy 03UMOTO.

Tak, B cepenmHbOMy, TYCTOTa POCIMH HAa MOMEHT 30HMpaHHS BpOXKal 3a
IIEPIIOro CTPoKy ciBOu 10 cepnust cranosmia 49,0 mr./mM? y ri6puny Exszorik, 36,3
wr./M? y ribpuny Excens Ta 34,2 wr./mM? y riopuny Excaron; 3a qpyroro crpoky
ciBOu 21 cepnns — y ribpuny Ex3orik 42,0 mr./m?, y ribpunis Excens ta Excaron
54,4 ta 41,8 wT./M%, BIANOBIAHO; 3a TPETHOIO CTPOKY CIBOM 5 BEPECHS POCIHMHU

o3uMoro pinaky riopuay Ekcaron 3a0e3neuyuiau OTpPUMaHHS IIUX IMOKa3HUKIB
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HACTYIHUX po3MmipiB: 97,6 mr., 16,10 mT. Ta 54,4 THC. IIT.; 32 APYIrOro CTPOKY
ciBOM y riOpumy EK30TiK CTPYKTypHI €JIE€MEHTH BPOXKaK0 Oy TaKUMH: KiJTbKICTh
CTPYUKiB Ha POCIIHUHI — 92,2 MT., KUIbKICTh HACIHUH y CTPYUKy — 16,28 1IT., 4uCII0
HacinuH Ha 1 M% — 68,28 Tuc. ., y ribpuny Excens — 100,8 wr., 17,01 mT. Ta 93,32
TUC. T. Ta y T16puay Excaron — 98,8 mit., 15,83 mit. Ta 66,23 THC. IT.; 32 TPETHOT0
CTPOKY ciBOM pociuHU T10puny Ex30Tik ¢opmyBany Taki MOKa3HUKH: KIJIbKICTh
CTPYYKiB Ha pociuHl — 98,8 MmT., KIIBKICTh HACIHUH y CTPYUKY — 16,39 mIT., 9rciio
Haciaud Ha 1 M? — 56,72 Tuc. WrT.; pocaunu ribpuay Excens Many Taki 3HaYEeHHS
1ux nokasHukiB — 100,6 wr., 17,05 mr., 84,08 Tuc. mt.; pocaunu riopuny Excaron
chopMyBaiu 111 MoKa3HUKHU Ha TakoMy piBHI — 100,0 mit., 16,86 mT. Ta 86,67 THUC.
mT. Tak, cepelHi0 MaKCUMalbHy KUIBKICTh CTPYUYKIB OYyJIO OAEp>KaHO y TiOpumy
Excenp 3a nepmoro ctpoky ciBou — 101,6 mwr., miHiManery — 92,2 wr. y riopuny
Ex30Tik 3a Apyroro CTpoky ciBOM, CEpeIHI0 MaKCHMaJIbHY KUIbKICTh HACIHHH Y
cTpyuky — 17,05 mrt. 6yno oxepkano y riopuay Excenb 3a TpeTboro cTpoky ciBow,
IpU IOMY KUIBKICTh HACIHUH, OJIEPKaHMX 3a JAPYTOro CTPOKY CIBOM HE3HAYHO
BIJIpI3HSJIACH B JAHOTO IMOKa3HMKA 1 ctaHoBWiaa 17,01 ., miHiManbpHy — 15,76
mT. y Ti6puay EK30Tik 3a Mepuoro CTpoky ciBOM, HaHO1IbIIE YUCIO HACIHUH Ha |
M2 — 93,32 Tuc. mrt. Oyno oxepkaHo y riopuay Ekcenb 3a Jpyroro CTpoky ciBow,
HaiiMeHIe — 54,4 Tuc. wt. — y ribpuay Excaron 3a mepuioro crpoky ciBow.

Otxe, HalOUTbLII 3HAYEHHS CTPYKTYPHUX €JIEMEHTIB BpOXaw Oyiu
chopmoBani riopuaom Excens 3a npyroro ctpoky ciBou 21 ceprusi.

Maca 1000 HaciHUH — 1I€ OJMH 13 TOJIOBHUX CTPYKTYPHHMX €JIEMEHTIB, BiJ
SKOTO 3aJIEKUTh BpOXkKal KyJbTypHy Ta BUX1J KOHIMLIHHOTO HaciHHsA. Tak, y riopuay
Ex30Tik nanuii ycepeTHeHH MOKa3HUK CTAaHOBUB 4,0 T 3a MepIIoro CTPOKy CiBOH,
4,51 Ta 4,30 r 3a 1pyroro Ta TPETHOro CTPOKIB ciBOU; y riopuay Excens — 4,29; 4,68
ta 4,71 T ta y ribpuny Excaron — 4,05; 4,33 Ta 4,57 1, BinnosigHo. Bcranosiena
coproBa (TiOpuaHa) peakilis Ha Iieid mokasHuk. [i6puaum Ekcens Ta Excaron
30uIbIIYBasId oka3HUKH Macu 1000 HaciHWH 3a CiBOM y APYTUM Ta TPETiM CTPOKH,
pocaunu ridpuay Ex30Tik 3MeHIIIyBanu 1ei MOKa3HUK MpH CiBO1 y 111 CTPOKH.

30UIbIICHHST HOPMH YJIOOpEHHS 3HAYHO BIUIMBAJIO Ha (HOPMyBaHHS
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CTPYKTYpPHHMX €JIEMEHTIB BpPOXKal0 POCIMH O3UMOI0 pimaky, 30LIbLIYIOYH YCi
MOKa3HUKU. Y BCIX TIOpUAIB 3a KOXKHOTO CTPOKY CiBOM HalONTHMAalbHIII
MoKa3HUKHU 0yJo chopmoBaHo npu BHECEHH1 N24gP120K240. Taxk, HaliG1b11a TYCTOTA
pociuH nepe 30upannsamM 65,0 mr./m? Oyita BigMiuena y riopumy Excens 3a gpyroro
CTPOKY CiBOM, HaOLIbIIa KUIBKICTh CTPYUKIB Ha pociuHi — 105 mT. Ta KUIBKICTh
HaclHUH y CTpydKy — 17,76 mT. y TOro * riOpuay 3a IepIioro CTpoky ciBOU 3a
MaKCHMAJILHOTO ya00peHHs. MakcuMabHa KilbKicTh Haciaua Ha 1 M2 — 111,74 mr.
Oyno oxepkaHo TakoxX y riopuny Excens 3a npyroro crpoky ciBOu. HaiiGinmbie
3HaueHHs1 macu 1000 HacinuH — 4,97 r Oyno oxepxkaHo y riopuny Ekcaron 3a
TPETHOro CTpoKy ciBOM mpu BHEeCeHH1 N1goPgoKiso.

OCHOBHUM MapaMeTpoM, 10 BU3HAUYa€ €(PEKTUBHICTH BUPOIIYBAHHS POCIIUH
pinaky € Bpoxkaidl. BaxiuBuM acnekToM JOCIIy € MOXJIMBICTh BUBHAUECHHS PiBHS
BIUTUBY OKPEMHUX CTPYKTYPHHUX MOKAa3HUKIB HA BPOXKANWHICTh HACIHHSA. 3a aHAJI30M
KOPEJSIIIITHUX 3aJIEKHOCTE MK TMOKa3HUKaMH CTPYKTYpH Ta O10JO0TTYHOIO
BpPOKANWHICTIO HACIHHS piMaKy 03UMMOT'0 BCTAHOBJICHO BUCOKI KOPEJSIINHI 3B’ SI3KHU.
Tak, KOpensiiHui 3B'430K MK 010JIOTTYHOIO BPOKAMHICTIO Ta T'YCTOTOIO POCIUH
nepen 30MpaHHSAM CTaHOBUTH R,y = 0,98, mpu npomy aOCostOTHE 3HA4YEHHS t-
kpurepito (2,021) ve menmie kputuuHoro (35,846) oTxe, eKCIepUMEHTAJIbHI JIaHi 3
BiporiHicTio 0,95 He 3anepedyroTh TinoTe3y MPo 3aJeKHICTh BUMIATKOBUX BEJIMUUH
X 1 Y. Takuii TiCHUM 3B'A30K JO3BOJMB MOOYAyBaTH MOJIIHOMIaAbHY MOJEIb
JiarpaMd  po3CifoBaHHA (KopessiiiiiHe moJjie) — rpadiuyHe BioOpa)kKeHHs
BiAOBITHUX mMap (Xk , Yk ) Y BUIJISAAI TOUOK IUIOIIMHU B MPAMOKYTHHUX KOOPIWHATAX

3ocsamMu X 1Y (puc. 3.6.1).



115

6,00
500 v =-0,0005x>+ 0,1432x- 2,0344
25U R*=0,9697

4,00 r=098

3.00
2,00
1,00

FBionoizuna epoxcaiinicnis,
nHa

0,00
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00

Iyemoma pocnun neped 30upaunam, wnt./m2
Puc. 3.6.1 Kopenauia mixc 2ycmomoro pociuHn 03umozo pinaxy nepeo
soupannam (X), wm./m> ma ionoziunoro eposcaiinicmio nacinnsa (Y), m/za
(cepeone 3a 2012-2015 pp.)
IDicepeno: nobyoosano agmopom Ha 0CHOBI GILACHUX O0CTLOINHCEHb
3a pesyapTaTaMH IPOBEJCHOIO KOPEIAIIMHOrO aHajli3y BCTAHOBJICHO, IO
TyCTOTa POCIIMH TOPHUAIB 03UMOI0 PIMAKy 3HAYHO BIJIPI3HSAIACH 3 PI3HUX CTPOKIB
MOCIBY.
AHaJI3 KOpeIAIMANX 3alIeKHOCTeH MK mokazHukaMu Macu 1000 HaciHUH
Ta 010JIOTTYHOIO BPOKAWHICTIO TAKOXK MOKa3y€e BUCOKUI KOPESILIHIHI 3B'130K (puc.

3.6.2), mpu skoMy koediuient kopensmii (r) craHosuts 0,92, a BenuuMHA

JocToBipHOCTI anpokcuMariii R?=0,88.

o ¥ =1,2251x7- 7,8684x+ 13,849 v
5,00 R?=10,8839 /
4,00 r=0,92 -
3.00

Maca 1000 HacinuH, ¢

0,00
0,00 1,00 2,00 3.00 4,00 5,00 6,00

FBioneciuna spoxcaiiricing, nv'ea
Puc. 3.6.2 Kopenauia mixc macor 1000 nacinun (X), 2 ma 6ionoziunoro
epoosicaiinicmio Hacinna (Y), m/za (cepeone 3a 2012-2015 pp.)

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb
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BucnoBku 10 po3uiny 3:

1. 3a poku mpoBeJEeHHS JOCTIKEHB MOJIh0BA CXO0KICTh HACIHHS 3MIHIOBAJIACh
3aJIe)KHO BiJl CTPOKY CIBOM Ta TijjiaBanach BIUTUBY O10JIOTIYHMX OCOOJMBOCTEH
ribpuaiB, TOOTO TpyIa CTUTIOCTI TiIOpUaAy 0OOyMOBIIOBalla CTPOKH IMOSIBU CXOJIB;
TaK, POCIMHHU cepeaHbocTurioro riopuay Ek3oTik 3a0e3nedyBanv HaWBHIII
BIJICOTKH TOJBOBOI CXOXOCTI 3a MEpIIOro CTpoKy ciBOu 10 cepmHs, pociuHU
cepenubonizHix riopuaiB Excenb Ta Excaron — 3a apyroro 21 cepmnHs Ta TpEThOTO
5 BepecHs, BianoBiaHO. [Ipu 11boMy HaWBUIIUN BIJICOTOK MOJIBOBOI CXOXKOCTI —
90,8% Oyno oTpumaHo 3a cTpoky ciBOM 10 ceprus riopuaom EK30TiK 3a BHECEHHS
N240P120K240, Ta pi3HHIIT MK MakKCUMaJlbHUMHU 3HAUYCHHSIMHU ITOKa3HUKA T10pH/IiB
Excenb Ta Excaron, 3a uporo < Bapianty Oyjia He3Ha4HOIO Ta ctaHoBuiia 0,7%.

2. AmnHani3 0co0IMBOCTEN IPOXOHKEHHS OCIHHBOTO PO3BUTKY POCIUH PIMaKy
03UMOTO BIPOAOBXK BereraiiitHoro nepioay 2012-2015 pp. nokaszas, 1o rycrora
CTOSIHHSI POCJIMH, INT./M%; IiaMeTp KOPEHEBOI IMIAKH, CM; BUCOTA TOYKH POCTY Hajl
piBHEM TIPYHTY, CM; KUIBKICTh JIUCTKIB Ha POCIHWHI, IIT. Ta JiaMeTp KOPEHEBOl
CUCTEMU MIAAI0THCS BIUIMBY CTPOKIB CIBOM Ta CUCTEMH yIOOPEHHS, Ta 3aJekKaTh
BIJl TEMIIEPATYpHUX YMOB Ta YMOB BOJIOr03a0€3M€U€HHS B MEp10 CIBOU.

3. OrmiHka cTaHy pOCIMH Ha Yac BIIHOBJICHHS BECHSHOI BereTarlii mokasaJa,
1110 HA IYCTOTY POCIIUH, IIT./M?, 3piJPKEHICTh Ta 3arajlbHUii CTaH MOCIiBIB BIIMBAJIH,
SK CTPOKHU CIBOM Ta cMCTEeMa yI00pEHHsI, TaK 1 rpyIa CTUTJIOCTI T10puy.

4. 3ami3HeHHs 31 CTPOKaMU C1BOU y POCIHMH CEpeIHbOPAHHBOTO TOpHUIY
Ex3oTik Ta cepeaHbOmi3HbOrO TiOpuay Ekcenb cnpUYMHIOBAIO CKOPOYEHHS
BETETAIIHOTO TIEePioTy, MPU IIbOMY 3a CTPOKY CiBOM 5 BepecHs y riopuay Excaron
B110yBaJIOCh HE3HAYHE MOJOBKEHHS BereTallli. CucrteMa yJao0peHHs TeX BILTUBAJIa
Ha TPUBATICTh BETETAIIIHOTO MEPioay, TOOTO 31 301IBIICHHSM HOPMH YAOOPECHHS
BiIOyBaJIOCh HOTO TOAOBXKEHHs. Haiikpamn yMoBH Uisi CHHTE3y OpPTraHidHOi
pEUYOBHHH, siKa 1 GOPMY€E TPOAYKTUBHICTh POCIUH CTBOPIOBAIUCH 1T JAIE€I0 HOPMH
100puB N24oP120K240 T2 CTpOKY C1BOM, TPUTAMAHHOTO 17151 TPYIIN CTUTIIOCTI T10pHUY.

5. AHamizyroud OTpHMMaHi JaHi 010 JMHAMIKA HAKOITMYEHHS CyX0i 6iomacw,
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T/ra Ta YUCTOI POLYKTUBHOCTI (POTOCUHTE3Y, I/M2 32 100y, MOKHA CTBEP/KYBATH,
IO JTOCHIKYBaHI €IEMEHTH TEXHOJOTIl BIUTMBAIM Ha Il MOKa3HUKHU. 30KpeMa,
BEJIMUYMHA Ta TEMIIM HAKOMHMYEHHS Cyxoi OloMacu 3ajekalau BiJ CTPOKY CiBOH,
CHUCTEeMH YIAOOPEHHS Ta MOTOJHUX YMOB 1 O10JOTIYHHMX OCOOJMBOCTEH TiOpuay.
HaiiBuimii NOKAa3HUK YUCTOI NPOAYKTUBHOCTI (potocunresy 15,41 r/m? 3a noby
Oyno oTpumaHo TiOpuaoM Exkcenb 3a mepmioro CTpoKy cCiBOM IIpH BHECEHHI
N240P120K240.

6. AHnaini3 GopMyBaHHS CTPYKTYPHHUX €JIEMEHTIB BPOKAMHOCTI pillaky 03UMOTO
NOKa3aB, IO HAWOUIbIII 3HAYEHHS CTPYKTYPHHX €JEMEHTIB BpOXKaw Oyiau

chopmoBani riopuaom Excenb 3a 1pyroro ctpoky ciBou 21 ceprusi.

Pe3yabTaTu goc/iikeHb 0nmy0JIiKOBAHO Y HAYKOBHUX IpalsiX:

144. Mazyp B. A., Manepa O. O. IlonboBa CXOXICThb HACiHHSI TiOpHIIB
O3UMOTO PINaKy 3aJIe’KHO BiJl CTPOKY IMOCIBY Ta PIBHIB MIHEPAIbHOTO >KUBJICHHS.
30ipHuK HaykoBux mpaub. VII MixHaponHoi HaykoBO1 KOH(MEpeHLIi MOJ0auX
BueHuX "[HHOBAIT B cydacHiil arpornomii", M. Binnuns, 2016. C. 116-1109.

145. Manepa O. O. bioMeTpuuHi napaMeTpu MEePe3UMIBIl POCIUH 03UMOTO
pinaky 3a pI3HUX CTPOKIB MOCIBY Ta PIBHIB OCHOBHOrO YJI0OpeHHs. 30IpHUK
HaykoBux mpaib BHAY: Cinbcbke rocnogapctBo ta miciBHunTBo, Ne 3, 2016. C.
15-23.

146. Marepa O. O. O1iHKa nepe3uMiBiIl POCIUH O3UMOTO PIiMaKy 3ajeKHO
BIJl CTPOKY IOCIBY Ta cHUCTeMH yaoOpeHHs. 30ipHUK HaykoBux mnpanp BHAYVY:
CuibCchKe rocrnogapcTBo Ta JiciBHUITBO, Ne 4, 2016. C. 34-42.

147. Mamnepa O. O. ®opmyBaHHS TIUIONIl JHMCTOBOI TMOBEPXHI Ta
(OTOCMHTETUYHOI'O0 TOTEHIIAly POCIMH O3UMOTO pIMaKy 3aleKHO BiJ CTPOKY
MOCIBy Ta cucTeMHu ynoOpenHs. 30ipHuk HaykoBux mnpamb BHAY: Cinbcbke
rocroAapcTBO Ta JiciBHUIITBO, Ne 6 (ToMm 1), 2017. C. 55-62.

148. Mamnepa O. O. ®opMyBaHHS €JIEMEHTIB CTPYKTYpU BPOXKAIO O3MMOTO

pimaky 3ajJeXHO BiJ CHUCTEMH yAOOpeHHsA. 30IpHUK HAyKOBUX Ipallb
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BceykpaiHcbkoi  HayKoOBO-TpakTH4YHOI  KoH(epeHmii "Exonoriyni mpoOieMu
cinpchkoro BupoOumnTBa", Binauiy, 2016. C.38-40.

149. Manepa O. O. dopmyBaHHSI CTPYKTYpH BpOXKal O3UMOrO pINaKy
3aJIC)KHO BiJI CHCTEMH ynoOpeHHs 1 cTpoky mociBy. Open-access Peer-reviewed
Journal Science Review, Poland, Warsaw. 3 (10), March 2018, Vol. 3.

150. Maszyp B. A., Manepa O. O. Amnami3 CTPpyKTypHHUX €JIEMEHTIB
YPO>KafHOCT1 POCTIMH 03UMOT0 PiMaKy 3ajeKHO BiJ BIUTMBY YJOOPEHHS Ta CTPOKY
nociBy. 30ipHUK HaykoBuX nparb BHAY: Ciabcbke rocno1apcTBo Ta JiCIBHUIITBO,

Ne 9, 2018. C. 41-50.
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PO3/1T 4
BIUIMB EJIEMEHTIB TEXHOJIOTTi BUPOIIIYBAHHS HA TIOKA3ZHUKHU
BPOXKAMHOCTI TA SIKOCTI HACIHHSI O3UMOTO PITTAKY

4.1. BmiuB CTpOKiB ciBOM Ta HOPM MiHepaJlbHUX JA00OpMB Ha

BPOKAWHICTH HACIHHA TiOpUaiB pinaKky 03MMoro

[Inomi BUpOLIyBaHHS O3UMOro pinaky B YKpaiHI Ta CBITI HOCTIIHO
PO3IIUPIOIOTHCS, PINAaK BXOAUTh N0 PsSAY MNPOBLAHUX OMIMHHUX KyJIBTYp, IO
MOB’SI3aHO 13 CTPIMKUM 3pOCTaHHSIM IONHUTY Ha HOro HaciHHsg B €Bpomi s
BUTOTOBJICHHS 010€TaHOJY.

BaxxnuBuM 1HTErpajbHUM MOKA3HUKOM NPOAYKTUBHOCTI O3UMOTrO PIMaKy B
OHTOT€HE31 € Beau4YuHa Horo BpoxaiHocti. IimpHICTE MOCIBY, HOTO
BOJIOr03a0€3IEeUYEeHICTh, CBITJIOBUM, TEMIEPATypHUN pEXUMU Ta O10J0T1YHI
0COOJMBOCTI T1OpUly YU COPTY BU3HAYAIOTh MOT0 MPOAYKTUBHICTh. ONTUMaIbHE
3a0e3MeYeHHs] POCINH TOJOBHUMHU €JIEMEHTaMH KUBJICHHS € Ba)JIMBOIO YMOBOIO
OTPUMAaHHSI BUCOKO1 BPOXKaIHOCTI.

CyyacHOI0 OCOONMBICTIO 3eMJIepoOCTBa B YKpaiHi € 30UIbIICHHS TUION]
BUPOLIYBAaHHS LI€i KyJIbTypH, TOMY L0 1€ JTO3BOJISIE BUPIIIUTUA HU3KY MHUTaHb 1
npo0JeM CUTbCHKOTO TOCMOAapcTBa, a came — Ae(IUUT POCIUMHHOL oJiii Ta OljiKa,
NOJIMIIATUA (PITOCAHITADHUN CTAH 1 CTPYKTYpPYy IPYHTY, PO3IIUPUTH CKIAJ
MOTIEPETHUKIB 0O3UMUX KYJIBTYp, 30araTUTU IPYHT OPraHivHOIO pedoBUHOIO [151].

301IbIICHHST BPOXKAMHOCTI HACIHHSI 03UMOTO PINaKky € KJIHYOBOK YMOBOKO
PO3BUTKY rajys3i pilakiBHUIITBA. Bax1uBUM pe3epBoM 301IBIIICHHS BaJIOBOTO 300py
HACIHHS PINaKy € TOJajbIle YAOCKOHAJIICHHS arpOTEXHIKA HOro BHUPOIIYBAHHS:
BUKOPUCTAaHHS BUCOKOIPOIYKTUBHHUX 1 BACOKOOJIHHUX TOpUIIB pillaKy 03UMOTrO 13
3aCTOCYBaHHSM  IHTEHCHBHOI  TEXHOJIOT1i  BUPOULIYBAaHHSA, 110  BKIJIIOYAE
BUKOPUCTAHHS ONTUMAJbHUX CTPOKIB TMOCIBY, CHUCTEMY YJIOOpPEHHS, CHUCTEMY
3aXUCTYy Ta OOpOOITKY IPYHTY TOIIO, JA€ MOXJIUBICTh JOCSATaTH BHUCOKOI

IPOAYKTUBHOCTI KyJIbTypHu. Tak, ypoxailHICTh 03uMoOro pimaxky riopuay Ex3otik
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3pocTaja i3 30UIbIIEHHSIM HOpMH JOOpPHB Ta BapilOBaJIach 3aJIEKHO Bl CTPOKY
nociBy (Tabm. 4.1.1).
Tabnuys 4.1.1
YpoxaiiHicTb 03uMoro pinaxky riopuany Ex3oTik, 1/ra

(cepenne 2012-2015 pp.)

®on Pix Bimxmienns | [loka3HUKHM Bapiamii
Ctpok ciBOHM | MiHEpaITBHOTO CepelHe X+Sx
KHBJICHHS 2013 | 2014 | 2015 T/ra | % V, %
NoPoKo 1,05 | 1,17 | 0,92 1,05 - - 1,05+0,13 | 11,9%
10.08 NsoP30Ks0 193 | 2,23 | 1,85 2,00 | 0,95 ]| 475 ]2,00+0,20 | 10,0%

IT nexana N120PsoK120 2,69 | 3,49 | 2,79 2,99 1,94 | 64,9 | 2,99+0,44 | 14,6%

CepIHs N180P90K1s0 3,37 | 4,17 | 3,47 3,67 262|714 ]3,67£0,44 | 11,9%

N240P120K240 3,70 | 4,70 | 3,90 4,10 3,05 | 74,4 | 4,10+0,53 | 12,9%

NoPoKo 0,96 | 1,15 | 0,90 1,00 1,00+0,13 | 13,0%

21.08 NsoP30Keo 1,76 | 2,16 | 1,64 185 | 0,85 | 457 | 1,85+0,27 | 14,7%

I nexana N120Ps0K120 228 | 291 | 2,44 2,54 1,53 | 60,2 | 2,54+0,33 | 12,9%

CepIHs N180P90K1s0 2,67 | 3471 | 2,77 2,97 1,96 | 66,0 | 2,97+0,44 | 14,7%

N240P120K240 | 3,83 | 4,67 | 3,72 | 4,07 |3,06 | 752 | 4,07+0,52 | 12,8%

NoPoKo 0,85 0,98 | 0,73 0,85 0,85+0,13 | 14,7%

05.09 NeoP30Ks0 148 | 1,67 | 1,28 148 | 0,63 | 42,6 | 1,48+0,20 | 13,2%

I nexana N120Ps0K120 200 (228 | 191 2,06 1,21 | 58,7 | 2,06+0,19 | 9,4%

BEPECHS N1s0PaoK1s0 250 | 3,19 | 2,52 2,74 1,89 | 69,0 | 2,74+0,39 | 14,4%

N240P120K240 2,89 | 3,69 | 2,99 3,19 2,34 | 73,4 | 3,19+0,44 | 13,7%

®dakrop KBS;S;%B ;Toyg[:;; CepenHiii kBaapaT F

A (cTpok mociBy) 1,237 2 3,093 25,64

B (ynoOpennsi) 14,703 4 11,027 91,42

Bzaemonis AB 0,368 8 0,276 2,29

[Toxubka B cepeiMHi Ipynu 3,619 30 0,121 -

Bceroro 19,927 44 - -
Ta6muis BrmBiB Ta HIP

dakrop Cuna BIIIMBY HIP

A (CTpOK MOCIBY) 0,07 0,12

B (ynobpenns) 0,84 0,16

AB (B3aemopis) 0,02 0,27

3anuuky 0,07 -

TouHicTh HOCHTITY 3,87%

Bapiarist nannx 44.82%

Lrcepeno: nobyooearno agmopom Ha OCHOGI 1ACHUX OOCTIONHCEHD
MaxkcruManapbHOTO TOKa3HHMKa BposkaiHOCTI 4,70 T/ra Bmamocs TOCSTTH 3a
MEPIIOTro CTPOKY ToCiBY mpu BHeCeHHI NaoP120K240 y 2014 porri, MmiHIMaIbHOTO —
0,73 T/ra 3a TpeTHOrO CTPOKY MOCIBY 5 BepecHs y BapiaHTl 03 BHECEHHS JOOPUB Y
2015 poui. B minomy, HaiiHMKY1 piBHI BpoKaiHOCTI Oynu oTpumMani came y 2015

potii, 110 OyJI0 HAC/IIIKOM HECTIPUSATIMBHUX MOTOIHUX YMOB.
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B cepennboMy 3a Tpu pOKHM PiBEHb YPOKaHOCTI 3a MEPILIOTO CTPOKY MOCIBY
3poctaB i3 1,05 1/ra y BapianTi 6e3 BHeceHHs A00puB A0 4,10 T/ra y BapiaHTi i3
MaKCHMAaJIbHUM yA0OpeHHsM, 110 y (i3uuHii Basi ctaHoBwio 3,05 1/ra ta 74,4 y
BijicoTkax. CepeHs BpOKaWHICTh [0 CTPOKY MOCIBY cTaHOBHIIA 2,76 T/Ta.

3a mpyroro CTPOKy IMOCIBY ypoxaiHicTh 3poctana Big 1,00 mo 4,07 1/ra,
TaKUM YMHOM 301bIeHHs cTaHoBwio 3,06 T/ra ta 75,2%. Ilo cTpoky mociBy
CepenHs BpOKalHICTh cTaHoBMIIA 2,49 T/TA.

Tperiii cTpOoK TMOCIBY 5 BepecHs XapaKTepU3yBaBCS HANHMKUYOIO
BPOXKAMHICTIO, sika KoiuBaiack Bix 0,85 1/ra y BapianTi 6e3 nobpus a0 3,19 1/ray
BapiaHTi 13 BHECEHHSIM NaaoP120K240, 110 y i3uuHiil Ba3i ctanoBuio 2,34 T/ra ta 'y
BijicoTKax — 73,4%. CepenHsi BpOKaMHICTh 1O CTPOKY MOCIBY cTaHoBMIIA 2,06 T/Ta.

Tak, 3a pe3ynpTaTaMu IOCHIKEHb pociuHu riopuay Ex3oTik chopmyBanu
HAWBUIIMIA PIBEHb BPOXKAIHOCTI 3a MEPIIIOTO CTPOKY MOCiBy — 2,76 T/ra.

Pesynbrat ABOGAKTOPHOTO MUCIEPCIHHOTO aHAMI3y CBIAYaTh MPO TE€, IO
TaONMYHE 3HAYCHHSI KPUTEPito 31 cTymeHsmu cBoboau Vi=2 i v2=30, Fren = 3,32;
25,64 > F,.6,, BIAMOBIAHO, JIaHI cyriepeyaTs rinoresi Ho, 1 BapTo BBaXKaTH, 110 piBHI
dakTopa A BUSIBJISIOTH BIUIMB HA CEpEIHIN pe3yJbTaT, TAKOXK TAOJIMYHE 3HAYEHHS
KputTepito 31 crymeHsmu  cBobomu  Vi=4 1 vy=30, Fpen= @ 2,69;
91,42 > F,46,, BIAMOBIAHO, JIaHI cyTiepeyaTs rinoresi Ho, 1 BapTo BBaXKaTH, 110 piBHI
daktopa B BUABISAIOTH BIUIMB Ha CEpENHIA pe3yibTaT, 1 TaOJMYHE 3HAYEHHS
KpuTepito 31 crymeHsmu  cBobomu  Vi=8 1 vy=30, Fuen= @ 2,27;
2,29 > F465, BIATIOBIAHO, NTaHI cymiepedaTsh rinoresi H,, 1 BapTO BBaXKaTH, 110 piBHI
daxTopiB A 1 B BUSABISIOTH BIUIUB HA CEPEJIHIN pe3yJbTar.

OckisibKH, HYJTOBA TiMoTe3a Mpo eheKT B3aeMoil Oyia BIIKMHYTa, MOXKHA
3poOHUTH BUCHOBOK PO T€, 10 TTO€THaHHS (pakTopiB A 1 B BusiBIsi€ 3HaYHUI BB
Ha cepefHid pesynbTaT. OlIHKA CUJIM BIUIMBY JOCHIIKYBAaHUX (DAKTOpIiB Ha
pe3ynbTaT Mokaszaja, 1mo (OPMYBaHHS BPOXKAWHOCTI POCIMH O3MMOTO PIMAKy
riopuny Ex30TiKk HaliHTEHCHBHIIIIE I11/1/1aBaJIOCh BIUIMBY HOPMHU JTIOOpUBA — YacTKa
yudacTti craHoBuiia 84% ( BIJIUB CTPOKY MociBy — 7%, B3aemosii (paxtopiB — 2%,

3anumky — 7%).



122

dopmyBaHHA BpoKalHOCTI TiOpuay Ekcenb TeX IiIIaBaloCh BIUIUBY

yIOOpEeHHs, CTPOKY MOCIBY Ta MOTOJHUX YMOB (Tabi. 4.1.2).

Tabnuys

YpoxaiiHicTb 03uMoro pinaxky riopuay Exceasb, T/ra

(cepenne 2012-2015 pp.)

4.1.2

don Pik BIOXMIICHHSA N
Ctpok ciBOM | MiHEPaJTBLHOTO cepenHe Hoxasmiu papianii
KHBJICHHS 2013 | 2014 | 2015 t/ra | % XiSx V. %
NoPoKo 1,08 | 1,19 | 0,96 1,08 - - 1,08+0,12 | 10,7%
10.08 NsoP30Ks0 162 | 1,8 | 1,44 1,62 0,54 | 33,3 | 1,62+0,18 | 11,1%
I nexana N120Ps0K120 2,03 2331 1,89 2,08 1,00 | 48,1 | 2,08+0,22 | 10,8%
CepIHs N1goPo0K1go 252 | 3,12 | 2,81 2,82 1,74 | 61,7 | 2,82+0,30 | 10,7%
N240P120K240 3,30 | 4,10 | 3,40 3,60 2,52 | 70,0 | 3,60+£0,44 | 12,1%
NoPoKo 1,01 | 1,10 | 0,89 1,00 - - 1,00+0,11 | 10,5%
21.08 NsoP30Ks0 161|184 | 1,39 1,61 0,61 | 37,9 | 1,61+0,23 | 13,9%
11 nexana N120Ps0K120 1,80 | 2,38 | 2,23 2,14 1,14 | 53,3 | 2,14+0,30 | 14,1%
CepIHs N1goPa0K1go 3,35 | 4,15 | 3,45 3,65 2,65 | 72,6 | 3,65£0,44 | 11,9%
N240P120K240 3,55 | 4,40 | 3,45 3,80 2,80 | 73,7 | 3,80+0,52 | 13,7%
NoPoKo 0,92 | 1,12 | 0,87 0,97 - - 0,97+0,13 | 13,6%
05.09 NsoP30Ks0 152 | 1,75 | 1,30 1,52 0,55 | 36,2 | 1,52+0,23 | 14,8%
I nexana N120Ps0K120 2,74 1295 | 2,31 2,67 1,70 | 63,7 | 2,67+0,33 | 12,2%
BEPECHs N1s0P90K1s0 3,12 | 3,92 | 3,22 3,42 2,45 | 71,6 | 3,42+0,44 | 12,7%
N240P120K240 3,37 | 4,17 | 3,47 3,67 2,70 | 73,6 | 3,67+0,44 | 10,7%
daxkTop KBSI}L]S;%B ;T()yg:;; Cepenniii kBaapat F
A (cTpok ciBOmM) 0,141 2 0,353 3,427
B (ynoOpenHs) 15,163 4 11,372 110,363
Bzaemonis AB 0,47 8 0,352 3,419
[ToxubKa B cepeanHi Tpynu 3,091 30 0,103 -
Bceroro 18,865 44 - -
Tab6muns BrmBiB Ta HIP
Paxkrtop Cuna BIIIUBY HIP
A (cTpoK ciBOM) 0,01 0,14
B (ynobpenns) 0,90 0,18
AB (B3aemotist) 0,03 0,31
3auiKy 0,06 -
TounicTh nocniay 4,45%
Bapiaris qaanx 45,08%

IDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb

Tak, MakcumanbHe 3HaYeHHS BpokaitHocTi r16puny Excens 4,40 1/ra Oyno

OJIEp’KaHO 3a JpYyroro cTpoky ciBou 21 cepmHst mpu BHEeCeHH] NaagP120K240y 2014

poiii. YpoxaliHicTh Ha piBHI 4,15 T/ra Oys10 oepKaHO 3a IILOTO K CTPOKY CIBOH Y

BapiaHTi 13 BHeCEHHM N1goPgooK1g0, TpH ITbOMY HE3HAYHA P13HUIISI BPOXKAWHOCTI, SIKa
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ctanoBwia 0,02 T/ra, MOPIBHSAHO 13 IIMM BapiaHTOM OyJia ojiep)kaHa MPU BHECEHHI
N240P120K240 32 TpeTboTO CTpOKY CciBOM 5 Bepechs. Ckiamni morogai ymosu 2012-
2013 pp., sxki Oyau oOyMOBIIEHI HEIOCTAaTHHOI KUIBKICTIO OMaiiB 3a Mepioj
CEpIICHb-’)KOBTEHb HETaTUBHO BIUIMBAJIM Ha (HOPMYBAHHS BpPOKAMHOCTI POCIUH
03UMOTO pinaky. Takoxx yCKiIagHEHUM OyJI0 BECHSHE BiTHOBJICHHS BEreTallii, KOJIH
B yMoBaxX BiHHWYYMHM Ha mouatky Apyroi aekaau Oepe3ns 2013 poky Burania
MiCS9HA HOPMA CHIry 3a 100y, Ta BimOysocs 3HUKEHHS TemmepaTypu 1o -14,6°C,
110 MPU3BEJIO 0 3HWKEHHS BpOKailHOCTI. MiHIMaIbHUN MOKAa3HUK BPOKAUHOCTI
0,87 1/ra Oyno ojep’kaHO 3a TPETHOTO CTPOKY MOCIBY y BapiaHTi 0e3 BHECEHHS
JOOpUB.

MakcumanbHy BpOKalHICTh TiOpuny 3,8 T/ra, B CEpeHbOMY 3a TPU POKH
JOCITIJIKEHb, OYJI0 OJIepKaHO 3a JPYroro CTPOKy ciBOM 21 ceprHs mpu BHECEHHI
N240P120K240, 1110 TIEpEBUIITYBano BapiaHT 0e3 BHeceHHs A00puB Ha 2,80 T/ra, 1o y
BIJICOTKOBOMY BUpaxeHH1 cTaHoBuiio 73,7%. CepelnHs BpOXKaWHICTh MO CTPOKY
MOCIBY cTaHOBUJA 2,44 T/Ta, IEPEBUIIYIOYH CEPETHE 3HAUCHHSI T10 MEPIIOMY CTPOKY
ciBbu Ha 0,20 T/ra Ta Oyia OJM3BKOIO JO JAHOTO MOKAa3HHUKA 32 TPETHOTO CTPOKY
ciBOu, BiapizHsrouuck jumie Ha 0,01 T/ra.

3a nepiioro cTpoky nociBy 10 cepnHs ypoxkalHicTh 3pocTana Bif 1,08 /ray
BapiaHTi 0e3 BHeceHHs n0o0puB g0 3,60 T/ra y BapiaHTi 13 MaKCUMaJIbHUM
yaoOpeHHsIM NaoP120K240. Cepennst BpoxkaiiHICTh O CTPOKY CiBOM cTaHOBMIIA 2,24
T/ra. Tpetiii cTpoK CiBOM 5 BEpeCHsI XapaKTE€pU3yBaBCs CEPEIHbOI0 BPOXKAINHICTIO
2,45 1/ra, mpu bOMY TTOKa3HUKHU 3MiHIOBaIMCh Bix 0,97 mo 3,67 1/ra.

[IpoBeaennit nBodakTOpHUN AUCHEPCIHUI aHaI3 CBIJYUTH MPO TE, IO
TaONMYHE 3HAYCHHSI KPUTEPIto 31 cTyneHsMu cBoOoau Vi=8 1 v2=30, Fren = 2,27;
3,42> F1465, BIAMIOBITHO, JaH1 cymepedars rinotesi Ho, 1 BapTo BBaXkatu, 10 piBHI
dakTopiB A 1 B BUSBIISIOTH BILUIMB Ha cepe/iHiil pe3ynbTaT. Takox piBHI (hakTopa A
1 B okpemo BrmuBanu Ha cepenHin pe3yibTaT — (haktop A) 3,43 > Fiuen., (hakxTop
B) 110,36 > F.46,. BIAMIOBIIHO JaH1 cymepedaTs rinotesi Ho.

OnuiHKa CUJIM BIUTMBY JOCIHIKYBaHUX (DaKTOPIB Ha pe3yJibTaT 1mokasaia, 1o

dbopMyBaHHS  BpOXKAMHOCTI pOCIMH O3UMOro pimaky riopuay Excenb
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HaW1HTEHCHUBHIIIIE I11/1/1aBaJIOCh BIULIMBY HOPMH JTI0OpHBA — YacTKa y4acTi CTaHOBUJIA

90% ( BrumB cTpoKy mociBy — 1%, B3aemoii paktopiB — 3%, 3aymmky — 6%).

VYpoxkaiiHicth riopuay Excaron 3miHioBanach Iiji BIUIMBOM YAOOpEHHS Ta

3aJie’kalia Biji CTpOKY MociBy (Tad:m. 4. 1. 3).

Tabnuys 4. 1. 3

YpoxkaiiHicTb 03uMOro pinaky riopuay Excaron, T/ra

(cepenne 2012-2015 pp.)

®don Pix BigxmieHHs | [loka3Huku Bapiamii
CTpokK ciBOH | MiHEPAITLHOTO cepenHe X+Sx V, %
KIBIICHHS 2013 | 2014 | 2015 t/ra | %
NoPoKo 0,76 | 0,88 | 0,68 0,77 - - 10,77+0,10 | 13,0%
10.08 NesoP30Kso 1,38 | 1,65 | 1,34 146 | 0,69 | 47,3 | 1,46+0,17 | 11,6%
Il nexaga | N120PsoKi20 1,86 | 2,33 | 1,96 2,05 1,28 | 62,4 | 2,05+0,25 | 12,1%
CepIHs N180Pa0K1s0 2,49 | 2,81 | 2,29 2,53 1,76 | 69,6 | 2,53+0,26 | 10,4%
N240P120K240 | 2,47 | 3,07 | 2,55 2,70 193 | 715 |2,70+0,33 | 12,1%
NoPoKo 0,84 | 0,99 | 0,73 0,85 - - | 0,85+0,13 | 15,3%
21.08 NesoP30Ks0 1,33 | 165 | 1,28 1,42 | 0,57 | 40,1 | 1,42+0,20 | 14,1%
I nexana | N120PsoK120 2,26 | 2,66 | 2,16 2,36 1,51 | 64,0 | 2,36+0,26 | 11,2%
CepIHS N180Pa0K1s0 3,05 | 3,85 | 3,15 3,35 | 250 | 74,6 | 3,35+0,44 | 13,0%
N240P120K240 3,3 | 4,22 | 3,87 3,80 295 | 77,6 | 3,80+£0,46 | 12,2%
NoPoKo 0,98 | 1,14 | 0,88 1,00 - - 1 1,00+0,13 | 13,1%
05.09 NesoP30Kso 157 1,8 | 1,35 157 | 057 | 36,3 |1,57+0,23 | 14,3%
I nexama | N120PsoKi20 2,07 | 2,71 | 2,27 2,35 1,35 | 57,4 | 2,35+0,33 | 13,9%
BEpECHS N180Pa0K1s0 3,14 | 3,94 | 3,24 344 | 2,44 | 70,9 | 3,44+0,44 | 12,7%
N240P120K240 3,16 | 3,96 | 3,26 3,46 2,46 | 71,1 | 3,46+0,44 | 12,6%
daxTop Kngg;aTiB ggg:;; Cepenniii kBagpar F
A (cTpok ciBOM) 0,702 2 1,756 19,329
B (ymobpenHns) 13,025 4 9,769 107,526
Bzaemonis AB 0,537 8 0,403 4434
[Toxubka B cepeinHi TpynH 2,726 30 0,0909 -
Bceroro 16,991 44 - -
Ta6mauns BrmsiB Ta HIP
daxkrtop Cuna BIMBy HIP
A (cTpok ciBOm) 0,05 0,11
B (ynoOpenHsi) 0,85 0,15
AB (B3aeMois) 0,04 0,26
3aumiKy 0,06 -
TounicTh TOCITITY 3,99%
Bapiaris gaanx 46,08%

IDicepeno: no6yoosano aemopom Ha OCHOBI BIACHUX OOCHIOHCEHD

Cepen TppOX IOCTIHKYBaHUX T10pUIIB HAHO1IBII BPOKAMHUM B CEPETHHOMY

3a poKM AochimkeHb OyB EK30TiK, cepeiHs BpOXKalHICTh SIKOTO TMEpPEBUIIyBasa
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BpoxkaiHicTh riopuay Excens Ha 0,06 T/ra, a BpoxaiiHicTh ri0puay Excaron — Ha
0,23 T/ra.

3a pesynabTaTamMu  ABO(GAKTOPHOrO JIUCIEPCIHHOTO aHaNi3y MO>KHA
CTBEP/’)KYBaTH HACTyMHE: TaOJWYHE 3HAYEHHS KPUTEPIIO 31 CTYNMEHSAMH CBOOOAM
V1=2 1 v2=30, Fren = 3,32; Tomi 19,32 > Fr46,, TOMY maHi cymepedaTh HYJIbOBIN
rinoTesi, 1 BApTO BBaXKaTH, 110 piBHI (pakTopa A 3M1MCHIOIOTH BIUIUB Ha CEepeaHin
pesynbrar. TabmuuHe 3HaYEHHS KPUTEPito 31 cTymeHsMu cBobomu Vi=4 1 vo=30,
Frasn. = 2,69; Tomi 107,52 > Fa6,, OTKE TaHI CyniepedaTh HYJIBbOBIH TIOTE31, 1 BAPTO
BBa)KaTH, 110 PiBHI (akTopa B 31iHCHIOIOTH BIUIMB HA cepeaHii pe3ynbrar. PiBHI
daktopiB A 1 B (B3aemomis) TeX 3IIMCHIOIOTH BIUIMB HA CEpPeAHIN pe3ysbTar —
Fraon. = 2,27; 4,43 > Fragn.

OriHKa CHJIM BIUTMBY JOCIHIKYBAaHUX (DaKTOPIB Ha Pe3yJIbTaT MoKazala, 1o
dbopMyBaHHS BpOXKAWHOCTI POCIMH O3UMOTO pimaky Triopuay Excaron
HaW1HTEHCUBHIIIIE T1IaBaTI0Ch BILUTUBY HOPMH TOOpHBA — YaCTKA y4acTi CTAHOBHIIA
85% ( BILTUB CTPOKY MOCIBY — 5%, B3aemoii haktopiB — 4%, 3amumiky — 6%).

Po3max MiHnMBOCTI Ta KOe(iIleHT Bapiallli 3MIHIOBAINCH 3aJ€KHO BiJ
CTpOKYy ciBOM Ta BapiaHTy ynoOpeHHs. KoediiieHT Bapiailii 3a BpOKalHICTIO
riopuny EK30Tik 3a mepuioro cTpoky ciBOu konuBascs Big 11,9 no 12,9%, o B
cepeaHbomMy ctaHoBmIIO 12,3%, 3a npyroro ctpoky nociBy — 13,6% Ta 3a TpeThoro
— 13,0%. Cepenne 3HaueHHsa KoedilieHTa Bapialli MO YpPOKalHOCTI y TiOpuay
Excenb 3a mepiroro ctpoky ciBou cranosuio 11,1%, 3a apyroro — 12,9% Ta 3a
TpeThoro — 13,1%. Koedirient Bapiarii ypoxaitHocTi riopuny Excaron 3a nepiioro
CTpOKy nociBy 10 ceprHsl, 3aJ1€3KHO BiJl HOpMHU yA00peHHs 3MiHtoBaBcs Bif 13,0 1o
12,1%, mo B cepeaapomy ctaHoBmio 11,8%, 3a apyroro ctpoky ciBOu 21 ceprHs
BiH 3MiHIOBaBcs Bif 15,3 mo 12,2%, mo B cepeanbomy ctaHoBmwio 13,2%, Ta 3a
TPETHOTO CTPOKY CiBOM 3MiHA 3HaueHHs BinOyBanacsa Big 13,1 mo 12,6%, mo B
cepennboMy aopiBHIOBaio 13,3%. 3aranoM koedirieHT Bapiallli Mo ypoxaiHOCTI
JOCIIKyBaHUX TiOpuaiB OyB Ha cepeanbomy piBHI (10-20%), M0 CBIAYUTH PO
JIOCTOBIPHICTh OTPUMAHMX JTOCTIAHUX JTAHUX.

Cepen TpbOX OOCHIIKYBaHUX TIOPUIIB O3UMOrO piMaKy Ta TPbOX CTPOKIB
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CiBOM, B CEpeHLOMY 32 POKH JIOCTIKEHb, HAUBUIIY BPOXKAMHICTH OyJIO OTPUMaHO

riopuaom Ex30Tik 3a nepmoro ctpoky ciBou 10 ceprus — 2,76 1/ra (puc. 4. 1. 1).
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10 CEPITHA 21 CEPIIHA 5 BEPECHA
CTPOK IIOCIBY

Pucynok 4. 1. 1. Bnaue cmpoky cieou na popmyeanns eposrcaiinocmi
2i0puodie 03umozo pinaky
JDicepeno: nob6yoosano aemopom Ha 0CHOBI GILACHUX OOCTLONHCEHb
Jlnis aHami3y BIUIMBY CHUCTEMH YAOOpPEHHS Ha OTPUMaHy BPOXKaWHICTH Oyio
pPO3paxoBaHO CepeAHe i 3HAYECHHS 3a KOKHOTO CTPOKY TOCIBY Ta MOOYIOBaHO

pucyHok 4. 1. 2.
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NOPOK0 N60P30K60 | NI120P60K120 | N18OP90OK180 | N240P120K240
@EK30TIK 0.97 178 2,53 3,13 3,79
&EKCEJIb 1,02 1,59 23 33 3.69
W“EKCATOH 0.88 148 225 3,11 332

Pucynok 4. 1. 2. Bnaue cucmemu yooopenusa na popmyeanns
8poHcaitHocmi 2iopudie 03uMo20 pinaxy
IDicepeno: no6yoosano aemopom Ha OCHOBI 8IACHUX OOCNIOHNCEHD
CyyacHe ClIbChbKe roCroAapCcTBO HA0yJIO BUCOKOTO TEXHOJIOTIYHOTO PIBHS,
sKe moTpeOye OLIBII TOUHOT 0OPOOKU HOBUX MPUMOMIB Ta METO/IIB, III0 BUBYAIOTHCS
HayKo0. UuM n1aji BOpOBaKyIOThCS TEXHOJIOTI4YHI MPUHOMHU, TUM MEHII BiIYyTHA

PI3HUIIS MK HUMH, CKJIaIHO CIIPOTHO3YBATH iX SIKICHUM PO3BUTOK y yacl. Y 3B’SI3KY
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3 [IUM BUHHUKA€ HEOOX1AHICTh CKJIAJaTH MOJIE1 PO3BUTKY OTPUMAHMUX PE3yJIbTATIB,
JUTS SIKMX HEOOX1THO 3aCTOCOBYBATH MaTEMaTUYHO-CTATUCTUYHI METOIM BUBUCHHS
ta obumcienns [180].

Pe3ynbTaT MpoOBEEHOTO KOPEISLIMHO-PErpeciiHOrO aHalli3y JOCTOBIPHO
BU3HAYMIIN 3aJICKHICTh YPOKAMHOCTI BiJ] €JIEMEHTIB CTPYKTYPH BPOKaHOCTI (Ta0JI.
4.1.5).

Tabnuys 4. 1. 5
MaTteMaTH4HI MOJeJIi 3aJ1€KHOCTI (PAKTHYHOI YPOKANHOCTI Ta

€JIEMEHTIB CTPYKTYPH BPOKAK0 riOpUIiB 03MMOro pinaxky

Koedirmient Koedirmient
[ToxazHuKH PiBHsiHHS perpecii Kopeysimii, | AerepmiHaii,
R D
EK3O0TIK
Kinekicts pociua Ha 1 M2, mr. | Yy =0,939x% + 5,2911x + 22,391 0,933 87,9
;Ilf‘mo CTPYHKIB Ha POCTMHL |\, — § 5886%2 + 4,2782x + 92,706 0,787 72,4
Maca 1000 nacinus, r y = 4,6686x2 + 79,068x + 82,511 0,966 93,6
EKCEJIb
KinbkicTs pocnus Ha 1 M2, it. |y = 0,3722x% + 11,155x + 22,505 0,796 63,4
L{ECHO CTPYHKIB Ha POCIIHHL, y = 0,6705x + 4,184x + 95,549 0,648 52,4
Maca 1000 naciguH, T y = 4,9851x% + 119,88x + 119,88 0,827 68,5
EKCAI'OH
Kinbkicts pocnun Ha 1 M2, it. |y = 1,4396x% + 3,0312x + 27,321 0,858 74,9
L{ECHO CTPYHKIB Ha POCITHHIL, y = 0,034x% + 1,873x + 94,864 0,866 75,0
Maca 1000 naciguH, T y =11,436x% + 56,011x + 116,61 0,875 77,3
[Ipumitka: y — ypoxaifHicTb, T/Ta

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX O0CTLOIHCEHb

BcranoBinieHi koedilieHTH KOPETSIii 1at0Th MOKIIUBICTh 0XapaKTepU3yBaTH

B3a€EMOJIII0 O03HAK MK c00010. Tl03UTHBHI KOE(IIEHTH KOpesalli BKa3ylOTh Ha

B3a€EMO3B 130K O3HaK, NpH SKOMY 3OUIbLIEHHS OJHIE€I BEJIWYUHU CIIPUsIE
30UTBIIIEHHTO 1HINO1. HeraTuBHA KOpesIlis BKa3ye Ha 3MEHIIICHHS! BETUYHHY OHIET
O3HaKMU Mpu 301IbIIeHH] 1HIIOI. BBaxkaerbcs, mo npu r < £+ 0,3 kopesnsiiiiHa
3aJIeKHICTB cnadka; mpu r =+ 0,3-0,7 — cepennst; mpu r > + 0,7-1,0 — cuibHa.
KoedimieHT kopensiii Bkasye JIMIlIE Ha CTYMiHb 3B’S3Ky B Bapiallii JBOX

3MIHHUX BEJIMYHH, aJI€ HE 1a€ MOXKJIMBOCTI CYJIUTH MPO T€, SIK KITbKICHO 3MIHIOETHCS
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OJIHAa BEJIMYMHA MO Mipi 3MiHHU 1HIIOI. Ha 11e muTaHHs aae BIANOBIAb perpeciiiHuii
aHais3.

Hagpeneni B Tabnuili pe3yabTaT MOKa3yIOTh, MO0 KOSMIMIEHT KOPEIISIIT MikK
BPOKAMHICTIO Ta OCHOBHUMHU €JIEMEHTAMHU CTPYKTYpPH BPOKat0 CTaHOBUTSH BiJl 0,648
10 0,966, 1110 CBIAYXTH PO CUIIBHHUM KOPETALIAHUHN 3B'130K MiK JaHUMH MacHBaMU
3HaueHb. KoedilieHT aeTepmiHaliii, 1[0 BUKOPUCTOBYETHCS SK Mipa 3aJIe’KHOCTI
Bapiallii 3ajexHoi 3MIHHOI BiJ Bapiallli He3aJe)KHUX 3MIHHUX, TOOTO HACKIIBKU
OTPUMaHI CHOCTEPEKEHHS MIATBEPIKYIOTh MOJENb. Tak, Bapialis BPOXKaWHOCTI
3aJICKUTH BlJl €JIEMEHTIB CTPYKTYpH BpoxKato Ha 52,4-93,6%, 3aexxHo Bij riopumy.

AHani3youd OTpUMaH1 pe3yibTaTH MOYKHA 3pOOUTH BHCHOBOK, IO CTPOK
CiBOM Ta pIBEHb MIHEPAJIBHOTO S>KMBJICHHS 3HAYHO BIUIMBAIOTH Ha 3MIHY
OTPUMYBAHO1 BpOXXAMHOCTI O3MMOIrO pINaKy, M0 MIATBEPIKYETbCS TaKOXK
pe3ynbTaTaMu AUCHEPCIMHOrO aHami3y, sSIKUid CBIJYUTH PO HASABHICTH BIUIUBY SIK

okpeMux (pakTopiB, TaK 1 iX B3a€MO/IIi Ha CepeIHIi pe3ybTarT.

4.2. SIkicTh HACiHHS TIOPUAIB 03UMOT0 pinaKy 3a/1eKHO Bi/l CTPOKIB ciBOM

Ta HOPM MiHepaJbHUX 100pHUB

BaxxnuBicTh BUCOKOSKICHOT POCIIMHHOI OJIii JJI1 XapuOBUX Ta MIPOMHUCIOBUX
1€ BAKKO NEPEOLIHUTH. Y LIbOMY CBITJI1, 3€pPHO PINAKY, SIKE MICTUTb OJIU3bKO 35-
45% cmaboBucuxarwdoi oiii, 13 3HaueHHIM HomHoro uucia 101, 20-26% O11ka ta
17-18% ByrieBO1B, Ma€ MepeBary Ha poJ0BOILYOMY PUHKY, TOPIBHSIHO 3 IHIIMMHU
OJIIMHUMM KyJIbTYpaMu Ta 3aiiMa€ TPETE MICII€ HA CBITOBOMY OJIfHOMY PUHKY IICHs
NaJIbMOBOI Ta COEBOT OJIIH.

Pimak, omHa 13 HaWypOXaWHIMUX KyJIbTYp POJAMHH XPECTOIBITUX
(xammyctsaaux) (Cruciferae (Brasicaceae)), ojiisi SIKOTO MICTHUTh BEJIHMKY KiJIbKICTh
(mpubmmzno  50-80% Bim 3aranbHOiI  KUTbKOCTI  ouii) epykoBoi  (1uc-13-
JIOKO3a€HOBO1) KHUCJIOTH 13 TaKOIo XIMIYHOIO dhopmyiioro:
CH3(CH,);CH=CH(CH,);;COOH Ta IHIIMX HEHACHYEHUX IKUPHHUX KHUCJIOT:

Oﬂe'l.HOBa, J'IiHOJ'IeBa, JIIHOJIEHOBA Ta HACHMYEHHX JKUPHUX KHUCJIOT: CTCAPUHOBA Ta
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najgpMiTHHOBA. Jl0 CKJIajy pimakoBoi OJii  TakKoXX BXOASATh  TIOTJIIKO3UIU
(TTIOKO3WHOJNIATH), SKI € CHOJyKaMH, IO PO3MICIUTIOITHCA TMPHU TIAPOTi3i 10
YTBOPEHHSAM  130TIOIllaHATIB — PEYOBHMH, SKI  BOJIOJIIOTh TOKCHYHHUMH
BJIACTUBOCTSIMU T4 MOXYTb BUKIIMKATH MOJPa3HEHHS CIM30BUX 000JOHOK, OPTaHiB
JIUXaHHS, Ta HAaBiTh, BIUIMBAaTH Ha iSUVIBHICTH IUTOBUIHOI 3aj03U. YHIKaJIbHI
O10JIOT1YHI Ta XIMIYHI BJIACTUBOCTI PIMAKoBOI OJIii 3a0€3MeUyI0Th MOXJIUBICTH il
BUKOPHUCTAHHS HE JIMIIE JUIsl XapuoBHUX, ajie 1 s TeXHIYHUX Iiiei. [ Tomy, came
CKJIaJ 1 CIIIBBIAHOILIEHHS KUPHHUX KUCIOT y PIMIAKOBIH 011, 1 BA3HAYAIOTh HAIPSM il
3actocyBaHHA. [Ipy 1IbOMy aHalli3 OIIHKHM SIKICHUX TOKa3HUKIB 3€pHA O3UMOTO
piaKky 3aJeKHO BlJ €JIEMEHTIB TEXHOJIOTlI BHUPOUIYBaHHS Ma€ BUPIIIAJIbHE
3HAYEHHA Ta aKTYaJbHICTh JJI1 BAPOOHUYHUKIB HAIIIOTO PETIOHY.

3epHO pinmaky MOKHA 3aCTOCOBYBATH [JIsi BUPOOHMIITBA O101U3EIBHOTO
najrBa, BAKOPUCTOBYIOUH OJIi10, SIK OCHOBHY CHUpOBHUHY. lle 00yMoBito€e moTpedy
CTBOPEHHS COPTIB Ta TiOPHUIIB, )KUPHO-KUCIOTHHUM CKJIaJl SIKUX Oyje BIAMOBIAATH
CHeriaJbHUM pUHKaM 30yTy. YKpaiHa Ma€ CIpUATINBI YMOBH JJIsS BUPOIYBaHHS
pinaky. 3a yMOBHU BifBe/ieHHS T KyJabTypy 10% CUIbCHKOTOCTIOMAPCHKUX 3€MEIb
Ta BPOKaMHOCTI 25 11/Ta KpaiHa MOKe IOPIYHO BUPOIILYBATH 10 8,5 MITH. T HACIHHS,
nepepoOKa skoro 3ade3neuye Buxijg 0Ju3pK0o 3 MJIH. T OiomanuBa mopiuHo [152].

[IpoOnemMi BUBYEHHS 3MIHHM SIKICHUX ITOKa3HUKIB 3€pHA O3MMOTO piMaKy
3aJIEKHO BIJI €JIEMEHTIB TEXHOJOrIi BUPOILIYBAaHHS MNPUCBIYEHO JOCIIIKEHHS
Oarathox ydyeHux. 3okpema, ['oiicamtok ., Jluxousopa B. Ta [llaBamtok O. [35], ski
3aiiMaJINCh BUBYCHHSIM BIUTMBY CTPOKIB CIBOM Ha SIKICHI TTOKAa3HHUKH T10pUAiB ApTyC
ta HIILL 9800 Ta copriB Yopuuil BeneTeHb 1 AHTapisi O3UMOr0 pilaKky B yMOBax
3axignoro Jlicocreny. Karepunuyk I. M. [153] 3aiimanack BUBUEHHSM BILTUBY
€JIEMEHTIB TEXHOJIOT1i BUPOIIYBAaHHS Ha SKICHI MOKa3HUKHU HACIHHS PIMaKy sporo.
BuBueHHs M COpPTIB Ta riOpHAIB piNaKky BITUU3HSHOI Ta 3apyODXKHOI cesekuii 3a
OloxiMIYHUM CKJIafoM 3aiimanuch Pymuuk-IBamenko O. 1., [Hosryn O. O.,
IBanuipka A. I1. [154], 10 1a710 MOKIJIMBICTD OLIIHUTH IMOTEHIIIAI COPTIB Ta rOpUIiB
pIMaKy 3a SKICHUM CKJIaJ0M Ta BUIIIUTHA COPTU 13 MIJBHUIICHUM BMICTOM OJIii.

Amnanizom (akTopis, 10 BIUIMBAIOTh HA SIKICTh MPOJIYKIIIi pinaky B YKpaiHi, (a came
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I'PYHTOBO-KJIIMAaTUYHHUX, arpOTEXHIYHUX Ta T€HETUYHUX (DAKTOPIB), Ta SAKICTh OMil
K KIHIIEBOro MpoayKTy 3aiimaBcsi Hocenko B. [155]. Taxi Bueni sik Kosans I'. B.
Ta Hoak B. I'. [156] 3aiimanuch XapaKTepUCTHKOIO COPTOBHX OCOOIMBOCTEH
pilaKy 03UMOTO M0 3asBHUKAX.

Hacinns pimaky ajis mpOMHUCIOBOTO TEpepOOJITHHS TOBUHHO BiAMOBiAATH
neBHUM TexHIYHUM BumoraMm [157]. 3rigao JACTY 4966:2008, HaciHHS pinaky
BUIIOTO KJIACy, TOOTO MPU3HAYEHOTO I Xap4YOBHX IIUICH, MOBHHHO MICTUTH
MacOBY YaCTKy €pYKOBOI KHUCIIOTH B 0J11i He Ok, HIX 1,5% Ta He Oubiue, Hix 20,0
MKMOJIB/T TJIOKO3WHOJATIB. OOMEXyBadbHI HOPMHU [UJIi HACIHHS pINaky, SsKe
3aroTOBJISIIOThH, BKA3YIOTh Ha T€, 1[0 KUCIOTHE YUCJIO OJIii B HACIHHI Ma€ CTAHOBUTHU
He Oumpine, HiXK 3,5 mr KOH/r ta 0a3ucHi HOpMHU [JIsi HACIHHS pINaKy, sSKe
3aroTOBJIAIOTH 1 TMOCTA4alOTh BCTAHOBJIOIOTH OJIMHICTH Ha piBHI 36% y cyxii
peuoBHHI. [0 OCHOBHUX SIKICHUX TIOKa3HHKIB, $IKI BUKOPHCTOBYIOTHCS IS
XapaKTEPUCTUKU CTYIEHS CBIKOCTI KUPY, HAJIEKUTh KHUCIOTHE YHCIO, SKE
pETIIaMEHTYEThCS CTaHAApTaMHU Ha BCI BHIW XapyoBuX upiB. lle € ymoBHa
BEJINYMHA, Ky BUPXKAIOTh B MUIIrpaMax T1APOKCUAY Kallio, 10 € HEOOXI1THOO JIJIs
HeWTpasti3alli BUIbHUX KUPHUX KUCJIOT, HASBHUX B | T 0J1i1 Ta CTAHOBUTH PI3HUIIIO
MK YHMCIIOM OMMJIEHHA Ta €(pipHUM 4HciIoM. KHCIOTHE YMCIO YMOBHO IMOKa3ye
KUIBKICTh BUTBHUX KUPHUX KUCIIOT, K1 HE MpOpearyBaju 3 TIIIEPUHOM.

BinbHi )KMpHI KUCJIOTH MOTIPUIYIOTh CMAK POCIMHHOIL 011 1 MPUIIBUAIIYIOTh
ii 3ripkHeHHs. OJii, K1 32CTOCOBYIOThCS B Xap4OBiil MPOMHUCIOBOCTI TOBUHHI MaTH
HU3bKE KHCIOTHE YUCTIO.

AHani3yround JaHi Tabiuil, 0aunMmo, 10 KHUCJIOTHE YHCJIO 3pOCTae 13
HACTYITHUMU CTPOKaMH CiBOM, a TOMY SIKICTh OJii moripiryetbes. [Ipu nboMy naHi
3HAUCHHS HE TEPEBUIIYIOTh BCTAHOBIICHI CTAHIAPTOM OOMEXKYBalbHI HOPMHU JIJIS
HaciHHg pinaky (3,5 mr KOH/T).

CrnonykamMu  TIOTJIIKO3UAIB € TIJIFOKO3UHOJATH, SIKI € IIKIJAJTUBUMH
CIDKOBMICHUMHM PEYOBUHAMHM, W10 MOXYTh CHPUUYUHSATH CIOBUIBHEHHS POCTY,
3HWJKEHHSI TPUPOCTY KUBOI Macd JIOMAlIHIX TBapuH, IO MPOSIBISETHCS

301IBIIEHHSAM PO3MIPIB IIUTOMOAIOHOI 3a103u. B HaciHHI pimaky MICTATbCS Taki
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TIFOKO3WHOJIATH: TJIFOKOHAIIH, TJIFOKOOpacUKaHaIiH 1 TPOTOUTPHH.

PesynpraTi Hammx mocmimkeHs (Tabmuis 4. 2. 1) mokaszanu, o B ridpuaa
Ex30TiKk BMICT TIFOKO3WHOJATIB 3a TMEPIIOro CTPOKY CiBOM 3poctaB Bia 13,62
(NoPoKo) mo 20,25 (N240P180K240) MKMOJIB/T; 32 APYroro cTpoky ciBou — Big 14,81

10 21,54 MKMOIB/T; 3B TPETHOTO CTPOKY CciBOM — Bif 14,67 no 19,89 MKMOJIB/T.

Tabnuysn 4. 2. 1
BruiuB cTpoKiB ciBOM Ta HOPM YA00pPEHHS HA AKICHI NOKA3HUKH

HACIHHA 03UMOTr0 pinaky riopuay Ex3otik

(cepenne 2012-2015 pp.)

Bwmict .
Crpoxk . don Kucnorue : 3aranHI{IfI
ciBbu MIHCPAJIbHOTO | YHCJIO, MT' FHIOKO?sH- 61J1Ki1 BUXI1J OJI11,
SKUBJICHHS KOH/r HOJIATIB, (npotein), omii, % T/Ta
MKMOJIB/T %
NoPoKo 1,44 13,62 18,85 45,57 0,48
10.08 NsoP30Ks0 1,34 15,55 19,42 45,33 0,91
IT nexama | N120PsoK120 1,30 18,02 20,88 44 43 1,33
CepIHA N1s0P90K1s0 1,25 19,21 21,21 44,76 1,64
N240P120K240 1,13 20,25 21,84 4517 1,85
NoPoKo 1,61 14,81 19,07 46,75 0,47
21.08 NsoP30Ks0o 1,49 16,87 20,00 46,02 0,85
I mexama | N120PsoK120 1,46 19,24 21,12 45,87 1,17
CepIHs N1soPaoK1s0 1,35 20,52 21,33 45,45 1,35
N240P120K240 1,17 21,54 22,57 45,25 1,84
NoPoKo 1,50 12,45 17,79 45,78 0,39
05.09 NsoP30Ks0o 1,40 14,67 18,65 45,05 0,67
I nexana | N120PsoK120 1,36 17,22 19,23 44 90 0,92
BepecHA | N1goPgoK1so 1,29 18,12 20,66 44,48 1,22
N240P120K240 1,25 19,89 21,87 44 28 1,41

IDicepeno: nob6yoosano agmopom Ha OCHOBI GIACHUX OOCTIONCEHD
OTxe, aHaM3yIO4M JaHl, HABEJCHI B TAOJHIl, MOKHA JIINTU BUCHOBKY, IIIO
CTPOK TIOCIBYy HE BIUTMBA€ HA HAKOMWYCHHS Ta BMICT TJIFOKO3WHOJATIB, TOMl SIK
MPOCIIIKOBYETHCS UITKA TEHJEHI1S A0 30UIbIIEHHS iX BMICTY 13 3pOCTaHHSAM HOPMU
nobpusa [158].
OaHuM 13 TOJTIOBHUX MOKAa3HUKIB SIKOCTI HACIHHS PIMAKy 03UMOIO € BMICT OJIii
(tabun. 4. 2. 1). Bimomo, 1110 oJiist Ta O1JI0K HATPOMAIKYIOThCSI B HACIHHI PilaKy Bij

MOMCHTY BaHJ'IiI[HeHHH A0 IIOBHOI'O AOCTUI'aHH:A HaCiHHﬂ, OQHOYAaCHO, IIPHU bOMY
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3aracHi peYOBHMHU HACIHHSA, TaKi SK JIMIIW 1 KpOXMalib, Ta OIJIOK YTBOPIOKOTHCS 3
BYTJIEBO/IIB, 1110 CHHTE3YIOThCS B IIpOILeci (POTOCHHTE3Y B 3€JICHUX YaCTUHAX POCIUH
13 BYTJIEKHCJIOTO Ta3y Ta BOJIU.

I3 TabnuIi BUAHO, IO BMICT O11Ka 3pOCTAaB 13 30UIBIIICHHSIM HOPMH JI00pUBA,
IIPY IIbOMY CTPOKH TIOCIBY 3HAYHO HE BIUIMBAJIM Ha 3MiHY JaHOTO MOKa3HUKA. Tak,
MaKCHMaJIbHE 3HA4Y€HHS BMICTy Ounka B TiOpuay Ek30Tik cmocrtepiraioch 3a
JPYToro CTpoKy ciBOH 21 cepmHs Ta 3pocTalio 13 301IbIIEHHSIM HOPMHU J0OpUBa Bij
19,07 no 22,57%, 3a mepmioro CTpoKy IMociBy 301/IblIeHHS Bii0yBagoch Bia 18,85
10 21,84% Ta 3a TpeTboro cTpoky ciBou — Big 17,79 no 21,87%.

3araibHUM BUX1J OJii 3aJ€KUTh BiJ OJEP>KaHOI BPOKAMHOCTI, TaK JTaHUI
MOKa3HUK y Ti0puny Ek30Tik 301iblyBaBcs 13 MIJABUIICHHSM HOPMH JOOpUBA,
JOCSTAl0OYd MaKCUMaJbHUX 3HaueHb y BapiaHTi 13 BHECEHHSIM NaioP120K240 — 3a
NEPIIOro CTPOKY MOCIBY 3arajJbHU BUX1] OJIii TopiBHIOBaB 1,85 T/ra, 3a npyroro —
1,84 T/ra Ta 3a Tperporo — 1,41 T/ra, MO Ja€ MiJICTaBU CTBEP/KYBATH, 110 CTPOK
CiBOM HE MaB 3HAYHOI'O BIUIMBY Ha (POPMYBAHHS LIbOT'O MOKA3HUKA.

[ToxibHa TeHAEHIIIS 10 3MIHU SIKICHUX MOKA3HUKIB HACIHHSA O3UMOTO PINaKy
cnocrepiranach 1y riopuny Excens (Tadm. 4. 2. 2).

Tak, MiHIManbHe 3Ha4eHHs KucioTtHoro yucia 1,05 KOH/r Gyno oxepkano
3a JAPYroro CTpoky ciBOM 21 ceprHs y BapiaHTl 13 MaKCUMaJIbHUM YyJIOOPEHHSIM;
3arajoM 3HAUCHHS JAaHOTO TOKa3HWKa 3MEHINYBAJIOCh 13 3pOCTaHHSIM HOPMHU
yaoOpeHHs: 3a mnepiioro ctpoky cisou Big 1,44 no 1,09 KOH/r ta 3a TpeThoro
cTpoky ciBou Bix 1,45 mo 1,10 KOH/r.

BMmicT rimoK031HOJIaTIB 3a MEPIIOro CTPOKY ¢iBOM 3poctaB Bij 11,22 no 18,88
MKMOJIB/T, 332 JPYroro cTpoky ciBou — Bix 13,92 1o 20,74 MKMOJB/T Ta 32 TPETHOTO
CTpoKy ciBOu — Bif 12,40 10 19,96 MKMOJIB/T 13 301JIBIIIEHHSIM HOPMU JT00PHBA.

Ha BwmicT Oinka BIUIMBaJIM SIK CTPOK CIBOM, Tak 1 piBE€Hb YIAOOpEHHS,
MaKCUMAaJIbHOTO HOTO 3HaueHHs 22,65% Baanocs HOCATTH 3a IPYyroro CTPOKY CiBOU
P MaKCUMaJIbHOMY yJ100peHH1. HaiiOubmmii BMICT oJ1ii OyJ10 0JIep»KaHO TEXK Y
BapiaHTi 13 BHECEHHSIM Na24oP120K240 — 47,99%, ane 3a TpeTboro cTpoxky ciBOu S

BEPECH.
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Tabnuysa 4. 2. 2
BB cTpokiB ciBOM Ta HOPM y100peHHS HA AKICHI MOKA3HUKH

HACiHHA 03UMOT0 pinaky riopuay Excenn

(cepenne 2012-2015 pp.)

Bwmict .

Crpox . ®on Kucnorue : Barqang.IfI

. MIHEpAJIbHOI'O | YHCJIO, MI | [JIFOKO3M- Oinka BUX1J] OJIil,
ciBou SKUBJICHHS KOH/r HOJIaTiB, (HpOTeiH), OHii, % T/Ta

MKMOJIB/T %

NoPoKo 1,44 11,22 18,67 45,16 0,49
10.08 NsoP30Kso 1,33 13,35 19,19 45,01 0,73
IT nexkama | N120PsoKi120 1,28 16,42 20,29 44,59 0,93
CepIHA N1s0P20K180 1,22 17,55 21,68 44,39 1,25
N240P120K240 1,09 18,88 21,86 44,92 1,62
NoPoKo 1,55 13,92 19,57 46,34 0,46
21.08 NeoP30Kso 1,42 15,87 20,09 46,78 0,75
IIT nexana | N120PsoK120 1,36 18,23 21,48 45,99 0,98
CepIHA N1s0P20K180 1,29 19,68 21,87 46,15 1,68
N240P120K240 1,05 20,74 22,65 45,89 1,74
NoPoKo 1,45 12,4 17,59 45,66 0,44
05.09 NsoP30Ks0 1,36 14,78 18,82 46,36 0,70
I nexama | N120PsoKi120 1,33 17,94 19,21 46,56 1,24
BepecHs | N1goPgoK1so 1,29 19,23 20,25 47,19 1,61
N240P120K240 1,10 19,96 21,22 47,99 1,76

JDicepeno: nobyoosano aemopom Ha 0CHOBI GILACHUX O0CTLONHCEHD

[Toka3HuK 3araJbHOTO BUXOAY ouii riopuay Excenb, AKui 3aneXuTh Bif
YpOXKaWHOCTI Ta BMICTY OJIii B HAaCiHHI 3pOCTaB 13 30UIbIIEHHSM HOPMH JT00OpHBa:
TakK, 3a mepuoro cTpoky cisou — Bix 0,49 no 1,62 1/ra, 3a Apyroro CTpoky ciBoM —
Bix 0,46 no 1,74 1/ra Ta 3a Tperboro cTpoky ciBou — Bia 0,44 no 1,76 1/ra, T06TO
MaKcUMayibHe 3HaueHHs 1,76 T/ra Oyno oaepaHO 3a TPETHOTO CTPOKY CIBOM Y
BapiaHTi 13 BHECEHHAM N240P120K240, TpU 1IbOMY JTaHMM MOKA3HUK BIAPI3HSABCS BiJl
TOTO X BapiaHTy, ajie¢ 3a APYroro CTpoky ciBou nume Ha 0,2 T/ra, M0 CTaHOBUJIO
1,74 1/ra.

®opMyBaHHSA SIKICHUX TOKAa3HUKIB HACIHHS O3UMOT0 pinaky riopuay Excaron
TEX TI1/1aBaJIOCh BILTUBY JOCTIKyBaHuX (hakTopiB (Tadi. 4. 2. 3).

3arajJibHOBIZIOMO, IO OJII1 JJII XapyoBOi MEpPEepOOKH MaroTh MAaTH HHU3bKE
KHCJIOTHE YHCJIO; TaK, 3a pe3yjbTaTaMH HaIlUX JIOCHIIKEHb, OIlIHKA JaHOTO

MOKa3HUKa y pociuH TiOpuay Excaron mokaszana, mo yci eKCIiepuMEHTaIbH1
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BapiaHTH MaJIM HU3bKE 3HAYEHHS KUCJIOTHOTO uKcia (He oubmie 1,45 KOH/T), mo
TI03BOJIsSIE BUKOPUCTOBYBATH OJIIIO IIUX POCIHH I XapYOBHUX MOTPEO.
Tabnuya 4. 2. 3
BruiuB cTpOKiB ciBOM Ta HOPM y100pPeHHA HA SAAKICHI MOKA3ZHUKH
HaCiHHSI 03UMOr0 pinaxy riopuay Excaron

(cepenne 2012-2015 pp.)

Bwmict N

Crpoxk ‘ ®on Kucnorune : 3ara}ﬂbﬁgfl

. MIHEPAJILHOIO | YUCIO, MT TIFOKO3HU- Olnka BUX1] OJIll,
cison SKUBJICHHA KOH/r HOJIATIB, (npotein), oumii, % T/ra

MKMOJIB/T %

NoPoKo 1,38 10,84 18,00 46,68 0,36
10.08 NsoP30Kso 1,28 12,89 19,02 46,45 0,68
IT nexama | N120PeoKi120 1,25 15,77 20,24 45,77 0,94
CCpITHSA N1s0P20K1s0 1,21 17,15 21,67 45,90 1,16
N240P120K240 1,10 18,67 21,93 46,05 1,24
NoPoKo 1,42 13,56 18,55 45,89 0,39
21.08 NsoP30Kso 1,35 15,34 19,59 45,78 0,65
T mexama | N120PsoK120 1,31 18,01 20,21 44,40 1,05
CepIHS N1s0P20K180 1,24 18,85 21,78 44,87 1,50
N240P120K240 1,11 19,07 22,03 44,89 1,71
NoPoKo 1,45 15,33 19,33 45,66 0,46
05.09 NsoP30Kso 1,37 16,02 20,13 46,45 0,73
I nexama | N120PeoKi120 1,33 19,45 21,48 45,80 1,08
BepecHsa | N1goPgooK1so 1,28 20,34 21,87 45,97 1,58
N240P120K240 1,16 21,15 22,35 45,12 1,56

JDicepeno: nobyoosano agmopom Ha 0CHOBI GILACHUX OOCTLOAHCEHD

BMICT I1I0KO3MHOJIATIB 3MIHIOBABCS 3aJIEKHO BiJl CTPOKY CIBOM Ta BapiaHTy
ynoopenHs. HaliMeH1ie 3Ha4eHHsI JAHOTO MOKa3HUKA OYJI0 OJEep>KaHO 3a MEPIIOro
CTpOKY CiBOM y BapiaHTi 6e3 3actocyBaHHs 100puB — 10,84 MKMOJIB/T, HAUOIIBITIE —
3a TPETHOTO CTPOKY CIBOM y BapiaHTi 13 BHECEHHAM N2aoP120K240— 21,15 MKkMONB/T,
110 NEPEeBHUIIy€ TeXHIYH1 Bumoru Ha 1,15%.

MaxkcumaibHe 3HaueHHs BMicTy 011Ky — 22,35% OyI10 ofepxKaHo 3a TPETbOTO
CTPOKY MOCIBY Y BapiaHTI 13 BHECEHHSIM N24oP120K 240, MiHIManbHOTO — 18,00% — 32
MEePIIOro CTPOKY CiBOM y BapiaHTi 0e3 ymoOpeHHs. 3arajioMm, JaHWW TOKa3HHUK
3pOCTaB 13 KO)XKHUM BapiaHTOM YJOOpPEHHS Ta HACTYIHUM CTPOKOM CiBOH, TOOTO

HaWOLIbIIT HOTO 3HAYEHHS OYJIM OJIepkKaH1 3a TPEThOTO CTPOKY MOCIBY.
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Ha BmicT osii cTpoku ciBOM Ta HOpMU YI0OpEHHS HE MaJIi 3HAYHOTO BILUIUBY.
HaiiGinpmmii moKa3HUK 3arajibHOT0 BUXoMy ouii — 1,71 T/ra oTpumaiu 3a Ipyroro
CTPOKYy ciBOM 21 cepmHsS HpH MaKCUMaJIbHOMY YIOOPEHHI, PI3HHUIL MIXK UM
BapiaHTOM 3a MEepIIOro CTPOKy ciBOM cranoBwia 0,46 T/ra jJig MEpIIOro CTPOKY
ciB6u Ta 0,14 T/ra a7 TpeThOrO.

Cepen TpbOX JOCIIKYBAaHUX T1OPHUIIB 03UMOTO PINaKy HaWKpalil 3HAa4eHHS
KHUCJIOTHOTO uKcia Oynu y ribpuaa Excaron 3a nepmoro ctpoky cisou — 1,38-1,10
mr KOH/r.

MakcumanbHe 3HauYeHHs BMICTy Ouika B TiOpuaiB Ex3orik Ta Excenb
CIIOCTEPITaJIOCh 3a JPYroro CTPOKy ciBOM 21 cepmHs Ta 3pocTalio 13 30UIbIICHHSIM
Hopmu nooOpuBa Bin 19,07 no 22,57% ta Big 19,57 no 22,65%. Pocnunu o3umoro
pinaky riopuay Excaron HaiOiiabIn 3HaYeHHs OuTka (GOpMyBalid 3a TPETHOTO
CTpOKY ciBOU 5 BepecHs — Bia 19,33 no 22,35%.

BwmicTt omii B HaciHHI O3UMOr0O piMaKy CHOYaTKy 3MEHIIYyBaBCs 3i
30UTBLIEHHSIM HOPMH T0OpMBa, a MOTIM 301IbIIIYBaBCS.

Tak, makcumanpbHUN BMICT ouii Oyno onepxkaHo y riopuay Excens 3a
TPETHOTO CTPOKY ciBOM mpu BHeceHH1 NigogPooKigo — 47,19% Ta mpu BHECeHHi
N240P120K240—47,99%, y T16puay Ex30Tik — 3a Ipyroro cTpoky ciBOu y BapiaHTi 0e3
BHECEHHsI MiHEpalbHUX N00puB — 46,75% Ta y ribpuny Excaron — 3a mepiioro
CTPOKY CIBOM TEX y BapiaHTi 0e3 BHECEeHHs no0puB — 46,68%, npu 1LboMy 3a
TPETHOrO CTPOKY MOCIBY y BapiaHTI 13 BHECEHHSM NeoP3oKeo 3HAUEHHS BMICTY OJIii HE
3HAYHO BIJPI3HSIOCH BiJ] MOMEPEIHHOTO BapiaHTy 1 CTaHOBUIIO 46,45%.

3aranpHUM BUX1JA OJii 3pocTaB 13 30UIBIIEHHSM HOPMHU YAOOpEHHS Ta
3MIHIOBABCS 3aJI€KHO BiJl CTPOKY CiBOM. MakcruMasbHe 3Ha4Y€HHS BMICTY OJii B yCiX
ribpuaiB Oyno onep:xkaHo y BapianTi 13 BHECEHHIM NaaoP120Kz40: y Ti6puny Exzotik
— 1,85 T/ra 3a nepuioro cTpoky ciBou, y riopuny Excenb — 1,76 T/ra 3a TpeThoro
CTpOKY ciBOU Ta y riopuny Excaron — 1,71 1/ra 3a pyroro cTpoky ciBOwu.

3arajbHOBIJOMUM € (DAKT, 1110 HACIHHSA PiNlaKy MICTUTh €pYKOBY KHUCIIOTY, sIKa
B BEJUKIN KIJIBKOCTI € MIKIAJIMBOIO JJII TBApWUH Ta MPHU3BOAMUTH O MaTOJIOTIYHUX

3MIH CEpIIEBOr0 M 53y, MEUIHKH 1 HHUPOK, TajbMy€ pICT, MpHUTHIYYye (QYHKIT



136

po3MmHOkeHHs. [IpoBeaenuii aHasi3 sIKICHUX IMOKa3HUKIB HACIHHS PIMAaKy O03UMOTIO
JI03BOJIMB MO0y TyBaTH TicTorpamy (puc. 4. 2. 1) BMICTy epyKOBOT KUCIIOTH 3aJICKHO

B1J1 BIUTMBY JOCIIKYBaHUX (PaKTOPiB.
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Pucynok 4. 2. 1 Bmicm epyxkoeoi kuciomu 6 HACIHHI 03UM020 PINaKy
3A71€JICHO L0 e/1eMeHmi6 MeXHON02IT
Iicepeno: nobyoosano asmopom Ha 0CHOBL GLACHUX OOCTIONCEHD

Tax, pe3yabTaTi JOCIIHKEHB MMOKA3yIOTh, 1110 MAKCUMAJIbHUN BMICT €pYKOBO1
KHCIIOTM y HaCiHHI KOXXHOro 13 TriOpuaiB OyJl0 OTPUMAaHO Yy BaplaHTax 13
MakcUMalIbHUM yI00peHHIM N24oP120K240: v T16puay Ex3otik — 0,93%, y riopumy
Excens — 0,88% Tta y ribpuny Excaron — 0,95%, npu nboMy OoTprMaHi 3Ha4CHHS HE
MEePEeBUIYBAIM  JIONMYCTAMI HOPMHM IS HACIHHA BHUIIOTO KJacy, TOOTO
MPU3HAYEHOTO Il  XapyoBWX Ifiied. HaiimMeHmmii BMICT, BIANOBIIHO, ¥
KOHTPOJILHUX BaplaHTax 0e3 BHeceHHs noOpuB: y riopuny Exzotik — 0,42%, y
riopuny Excens — 0,39% ta y riopuny Excaron — 0,44% 3a mepiioro CTpoky ciBou
[159].

BucHoBku 10 po3ainy 4:
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1. Haii6inbur icTOTHUH BIIMB Ha (POpMYyBaHHS MPOIYKTUBHOCTI 03UMOTO
pinaKy mMaJid CTPOKH CiBOM, MPH I[bOMY MPOCTEKYBaIach riOpUIHA peakilis Ha Iei
noka3HUK. Tak, B cepeHhOMY 3a POKH JIOCIIIKE€Hb, MAKCUMAIBHOI BPOXKAWHOCTI
BJIAJIOCS JOCSITTH PAaHHBOCTUTIIUM T10puaoM EK30Tik 3a IepIioro cTpoky CiBOM npu
BHECEHHI MaKCUMAJTLHOTO ya00peHHs N24oP120K240 — 4,10 T/ra. HalimeHnmmii piBeHb
BpPOKAHHOCTI, B CEPEAHROMY 3a POKH JIOCIIHKEHB, OYJI0 OTPUMAHO CEPEAHBOII3ZHIM
riopugom Excaron 3a mepmioro CTpoKy ciBOM y KOHTPOJBHOMY BapiaHTi 0e3
BHeceHHsI 1o0puB — 0,77 1/ra. KiabKicTh BHECEHHX JTOOPHUB TEXK 3HAYHO BILIMBAJA
Ha YPOXXKaWHICTb POCIHH, IO MIATBEP/KYETHCA 1 pe3yibTaTaMu JTUCIEPCIHHOTO
anami3y. Tak, Ha (opMyBaHHs BpOKailHOCTI TiOpuay EK30TIK BIUIMB yIOOpEHHS
ckiaB 84%, riopuny Excens — 90% Tta Excaron — 85%.

2. BcranoBieHo, 1110 301IbIIIEHHS HOPMHU TOOpHBA BILUIMBAJIO HA 3MIHY
(GopMyBaHHS SIKICHUX TOKa3HHMKIB HacCiHHA. Tak, 3Ha4Y€HHs KUCJIOTHOIO YHcia
3MEHIIYBaJIOCh 13 30UIBIIEHHSAM HOPMH, HaWKpalll 3Ha4Y€HHS KHUCJIOTHOTO 4YHCIIa
Oymu y riopuna Excaron 3a nmepmoro crpoky ciBou — 1,38-1,10 mr KOH/r. Ctpox
ciBOM Ta BapiaHT yAOOpPEHHS BIUIMBAIM Ha 3MIHY 3HAa4€HHS BMICTY €pPyKOBOI
KHCIIOTH B HACIHHI O3MMOTO pINaKy, MpU I[bOMY 30UIbIIEHHS HOPMHU J00pHBa
OPU3BOAWIO 10 30UTbIIEHHS 1i BMICTY B HaciHHI. HakonmuyeHHs Ta BMICT
TJIFOKO3UHOJMATIB HE 3aJieKalld BiJl CTPOKY IOCIBY, MPHU LIbOMY YTOOpEHHS Malio
3HaYHUI BIUIMB Ha JAaHWNA TOKAa3HHUK — BMICT TJIFOKO3WHOJATIB 3pOCTaB i3
30UTbLIEHHSIM KUIBKOCTI J0OpuB. BMicT Olnky Ta ouii MiJJlaBaJIuCh BIUIUBY
JOCIIKyBaHUX (aKTOPIB — MaKCMMajbHE 3HAYCHHS BMICTY Olka B TiOpuIiB
Ex30Tik Ta Excenb criocTepiraiock 3a Ipyroro CTpoky ciBou 21 ceprHs Ta 3pocTajio
13 30imbIIeHHsIM HOpMHU noOpuBa Bix 19,07 mo 22,57% Ta Big 19,57 no 22,65%.
Pocnunan o3umoro pinaky riopuay Excaron HaiO1ibI1 3Ha4eHH O11Ka hopMyBaIu
3a TPEThOro CTPOKY ciBOM 5 BepecHs — Big 19,33 no 22,35%. MakcumainbHe
3HAYCHHS BMICTY OJi1 (3araJbHUi BUX1MT) B yCiX T10pUIiB Oyi10 0/Iep>kaHo y BapiaHTI
13 BHeceHHSIM N24oP120K240: y T16puy Ex3oTik — 1,85 T/ra 3a mepioro ctpoky ciBowu,
y riopuny Excenb — 1,76 T/ra 3a TpeThoro CTpoky ciBOu Ta y riopuny Excaron —

1,71 T/ra 3a gpyroro cTpoky ciBOH.
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PO3JILT 5
EKOHOMIYHA TA EHEPTETUYHA OIIHKA EJIEMEHTIB TEXHOJIOTTi
BUPOII[YBAHHS PITTAKY O3UMOTO

5. 1. ExkoHOMIiYHA OlliHKA BHMPOLIYBAaHHA PillaKy 03MMOI0 3aJ1e5KHO Bij

eJIEMEHTIB TeXHOJIOT il

Ha mnaciHHs o3uMOro pimaky icHye CTaOUIBHMUM TMONMUT MiAKPITUICHUN

npuBaOJIMBUMU JUJIsI arpapiiB IiHAMH, 110 MiATBEPAXKY€E 1 CBITOBUH JOCBI, TOMY
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Horo BUPOOHUIITBO Ma€ CTAaTH OJIHUM 13 JDKEpea MiABHUIINCHHS e(PEeKTHUBHOCTI
TOCIIO/IaPIOBAHHS 3arajoM.

Hu3bki eKOHOMIYHI Pe3yJIbTaTH FOCIOJAPIOBAHHS B arpapHiil cepi Ykpainu
€ HaCIIJKOM TOTro, IO arpapHUil CEKTOp 13 HAWOLIBIIUMHU TOTCHIIMHIMHU
MO>KJIMBOCTSMH HE CTaB MOTYKHUM 1 KOHKYPEHTOCIIPOMOKHUM JIiIEPOM Ha PUHKY.
Kputnuna cutyaritis, o ckjajgacs HUHI Y CLIBCBKOMY TOCHOJApPCTBI, MOTPeOye
aKTUBI3AIll] MONIYKY IIJISXiB po3B’sA3aHHs 1i€i mpodiemu [160].

[linBuiieHHs  €(QEKTUBHOCTI BHUPOINYBAHHS  pINAaKy MOXJIUBE IIPH
3aCTOCYBaHHI SIK IHTEHCUBHUX, TaK 1 palllOHAIbHUX TEXHOJIOT1H 1Or0 BUPOITYBAHHS
3 3aJIy4CHHSIM HEOOX1AHUX (DIHAHCOBHMX Ta MaTEplaJIbHUX PECYpPCIB SKi O crpusiiv
K TJBUIIEHHIO IPOIYKTUBHOCTI KYJIBTYPH, TaK 1 3HIKEHHIO COO1BapTOCTI OJIUHUIII
npoaykuii [161-163]. 3akiouHrM €TarnoM y IpoBeIeHHI HAyKOBO-AOCIIAHUX POOIT
€ CeKOHOMIYHA OIllHKa pe3yJbTaTiB JOCHIJKEHb, SKI B CBOIO 4Yepry €
OOTPYHTYBaHHSIM JIJIsl IIUPOKOTO iX BIPOBAIKEHHS Y BUPOOHHUIITBO.

B edexkTuBHOCTI BHpPOOHMIITBA BIAOOPAXKAETHCS BIUIUB  KOMIUIEKCY
B3a€MOIIOB ’3aHUX YMHHUKIB, 5Kl (OPMYIOTH ii piBEHb 1 BU3HAYAIOTh TEHJICHIIIIO
pO3BUTKY. AHam3 €QEeKTUBHOCTI BHUPOOHUIITBA TIOBUHEH MPOBOAUTUCA 3
ypaxyBaHHSAM KJIIMaTHYHUX YMOB 3a TPUBAJIUN Yac, TOOTO 3a IEK1IbKa POKIB.

Cucrema TOKa3HMKIB BUPOOHUIITBA TMPOAYKIT (HACIHHSA pinaky) Ha
NIJIPUEMCTBl BKIJIIOYA€ TaKl TMOKA3HUKHU SIK: YPOXKalHICTb, 3aTpaTd IMpaml Ha
OJIMHUILIIO TIPOIYKIlii, pIBEHh TOBAPHOCTI, PIBE€Hb PEHTA0EIHLHOCTI BUPOOHUIITBA,
piBeHb peHTa0EIbHOCTI MPOAaXy, COOIBAPTICTh BUPOOHUIITBA OJIMHULIL TTPOIYKIIIT,
[1HAa OJUHUII MPOJYKIii, MpUOYTOK Ha OJMHHUIIIO MPOAYKIIi Ta Ha 1 ra mociBy
KyJaeTypH [164].

3 MeTor0 BCEeOIYHOTO MIATBEPIKEHHS HANO1IBII ONTUMAIBLHOIO MOETHAHHS
CJIEMEHTIB TEXHOJIOT1i Oylo 3M1HCHEHO PO3paxXyHOK €KOHOMIYHOI €(EeKTHBHOCTI
BUPOIIYBAaHHSI PIMaKy 03WMOTO, MPU3HAYEHOTO JIJIsl 3arOTiBJl Ta MOCTAYaHHS IS
MIPOMUCIIOBOTO TiepepoOJisiHHs B ymoBax IIpaBoOepexHoro Jlicocteny Ykpainu
(tabm. 5.1.1-5.1. 3).

Tabnuys 5. 1. 1
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ExonoMiuHa e)eKTHUBHICTH BUPOIIYBAHHSA 03MMOT0 pinaky riopuay Ex3otik
3aJI€2KHO Bi/l CTPOKY CiBOM Ta cucTeMHu Y100 peHHs

(cepenne 3a 2012-2015 pp.)

=
O
-g ®oH Ypoxaii- | BapricTb Bupobunui | CoGiBapTicTb Yucrtuit PiBenn
« | MiHepaipHOTrO HICTB, MpoAyKmii, | BUTpaTy Ha 1 It mpuOyTOK 3 | peHTabems-
é_ JKUBIICHHS T/Ta CpH. ra, TpH. HACIHHS, TPH. I ra, rpH. HOCTi, %
o
W NoPoKo 1,05 5775 3678,3 3503,2 2096,7 57,0
£ | NeoP30Kso 2,00 11000 6358,4 3179,2 4641,6 73,0
§ N120Ps0K120 2,99 16445 8794,1 2941,2 7650,9 87,0
o | N1goPgoKigo 3,67 20185 10679,9 2910,1 9505,1 89,0
- N240P120K240 4,10 22550 117448 2864,6 10805,2 92,0
o NoPoKo 1,00 5555 3678,3 36419 1876,7 49,5
£ | NeoP30Kso 1,85 10230 6358,4 3418,5 3871,6 60,0
§ N120Ps0K120 2,54 13970 8794,1 3462,3 5175,9 58,9
= N180P90Kis0 2,97 16335 10679,9 3595,9 5655,1 53,0
N240P120K240 4,07 22385 11744.,8 2885,7 10640,2 90,6
. NoPoKo 0,85 4675 3678,3 4327,5 996,7 27,1
% | NeoP30Keo 1,48 8140 6358,4 4296,2 1781,6 28,0
% N120Ps0K120 2,06 11330 8794,1 4269,0 2535,9 28,8
;‘; N180P90Kis0 2,74 15070 10679,9 3897,8 4390,1 41,1
N240P120K240 3,19 17545 117448 3681,8 5800,2 49,4

IDicepeno: nobyoosano asmopom Ha 0CHOBI GILACHUX OOCTLONHCEHD

AHani3 eKOHOMIYHOT €()eKTUBHOCTI 3aCTOCOBAHOI TEXHOJIOT1i BUPOIIYBaHHS
03KMMOT0 pilaKky OyJIo 31HCHEHO 32 OCHOBHUMHU IMOKAa3HUKAMH, TAKUMH, SIK BapTICTh
OTPUMAHO1 BaJOBOi MPOAYKIIi, BUPOOHMYl BUTpaTH Ha | ra, pPO3paxyHOK
coOiBaptocTi | T HaciHHS, onepkaHHS dYHCTOro mnpuOyTKy 3 1 Ta, pIBEHb
peHTabenbHOCTI y BijcoTkax [165-169].

Jlis po3paxyHKy MpOBENCHHS BUPOOHHUYMX BHTpAT OyJI0 BHUKOPHUCTAHO
TEXHOJIOT1YHY KapTy BUPOLILYBaHHS PIMaKy 03UMOr0, po3podiieHy y BiHHULIBKOMY
HAI[IOHAJILHOMY arpapHOMY YHIBEPCUTETI.

[{inn Ha pinak o3uMUN OyauM BHUKOPHUCTaHI 3a OIpP>)KOBUMU JTaHUMHU
YKpaiHCHKOTO PUHKY 1 cTaHoBWiIM 5500 rpH/T (cepenHe 3HaUYCHHS IiH Ha 15 ceprHs
2013-2015 pp.) ToBapHOro HaciHHs. BkazaHa BapTiCTh HACIHHS OyJia BUKOpHUCTaHa
JUTSl IPOBEJICHHS PO3PAXYHKY OCHOBHHUX MOKA3HHUKIB €KOHOMIYHOT €()eKTUBHOCTI.

Cepen nmocniKyBaHUX BaplaHTIB MaKCHMaJIbHOTO 3HAYEHHS BapTOCTI

BaJIOBOI MPOYKIIii ri0opuay o3umoro pinaky Ex3otik —22550,0 rpH. 6yio ogep:kaHo
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3a mepmoro cTpoky mnociBy 10 cepnHs y BapiadTi 13 BHeCeHHSIM NaaoP120K240,
MIHIMQJIBHAHA TIOKA3HUK BapTOCTI BAJIOBOI Mpoaykmii — 4675,0 TpH. oTpuMaHO 3a
TPETHOTO CTPOKY CIBOM 5 BepecHs y BapiaHTi 0e3 3actocyBaHHs A00puB. CepenHe
3HAYEHHS JAHOTO IMOKAa3HUKA 3a MEPIIoro CTPoKy ciBou ctaHoBmio 15191,0 rpH., 3a
ciBOM 21 ceprHs Ta 5 BepecHs CIIOCTEPITaeThCs TEHCHINS 10 WOTO 3HIKCHHS, a
came 3a ciBou 21 ceprns Ha 9,99% T0o0TO — 1518,0 rpH., 32 TPETHOTO CTPOKY CIBOU
Ha 25,3% 100TO — 3839,0 IpH.

Bupo6Huui BuTpatH 30UIbIIYBaIUCh 13 30UIBIICHHS HOPMU J00pWBa Bij
3678,3 y koHTpoibHOMY BapiaHTi 10 11744,8 rpH. y BapiaHTI i3 MaKCUMaJIbHUM
ynoopennsam [181, 183, 182].

Cepen nociipkyBaHMX CTPOKIB CiBOM TepeBary B OTpUMaHHI HaWOUIBIIOTO
3HAYEHHA 4KMCTOro npuOyTKy 3 1 ra mMaB mepmuii cTpok ciBOu — 6939.9 rph./ra,
Jiara3oH AKoro koymBaBcs B Mexkax 2096,7 — 10805,2 rpH./ra, 3a ciBOu 21 ceprHs
— 5421,9 rpu./ra, 3a ciBou 5 BepecHs — 3100,9 rpu./ra. Byno BinmMiueHO 3HAYHE
KOJIMBaHHS /Ilalla30Hy MOKa3HUKIB YMOBHO YMCTOTO MpuOyTKY Bia 996,7 no 10805,2
IpH./Ta, TaHWW TIOKA3HWK 3MEHINYBaBCSA 3a CIBOM y MI3HINI CTPOKU, a caMme TpHU
nociBi 21 cepnHs Ta 5 BepecHs.

AHaJi3y10uH MOKa3HUK cO01BApTOCTI 1 T HACIHHS 03UMOTO piNaKy, NOTPiIOHO
BIJIMITHUTH, 1110 32 CiBOM 21 cepriHs Ta 5 BEpECHsI CIIOCTEPIraeThes HOro 301TbIIECHHS.
3a ciBOm 21 ceprHsa cobiBapTicTh 1 T HaciHHSA KoiuBaeThes Bim 3641,9 mo 2885,7
IpH., 3a ciBOU 5 BepecHs — Bix 4327,5 no 3681,8 rpH. B cepennboMy 3a CTpOKOM
NOCIBY, 301IbIlIeHHS] cO01BapTOCTl 1 T HaciHHS 3a ciBOM 21 cepriHs, MOPIBHSAHO 13
nociBoMm 10 ceprnsi, ctanoBwio 332,3 rpH., T00T0 9,7%, Ta 3a ciBOU 5 BepecHsS —
1014,8 rpH. Ta 24,8%.

HaiiGinpmmii BigcoTok penradenbHoCcTi — 92% Oyno opepkaHo Tidpugom
Ex3ortik 3a nepioro ctpoky ciBou 10 ceprast y BapianTi 13 BHeCeHHSIM N24oP120K 240,
MiHiMasTbHMNA — 27,1% — 3a ciBOM 5 BepecHs y BapiaHTi 6€3 3aCTOCYBaHHS JOOPUB.

Bapricte BanmoBoi mpoaykiii riopuny Excenb MakCHMalIbHOTO 3HAYEHHS —
20900 rpu. HaOyma 3a IPyroro CTPOKy ciBOM 21 ceprHs y BapiaHTi 13 MAKCUMaJTbHUM

ynoOpeHHsM (Tabu. 5. 1. 2).
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Tabnuysa 5. 1. 2
Exonomiuna edeKTUBHICTH BUPOIIIYBAHHS 03MMOr0 pinaxky riopuay Excenn
3aJ1€5KHO BiJl CTPOKY CiBOM Ta cMCTeMHU yA100peHHs

(cepenne 3a 2012-2015 pp.)

=
% don VYpoxkaii- | Baprictb Bupo6umndi Co0iBapTicTh YucTuit PiBenn
% | MiHEpaJlbHOTO | HICTB, NpOAYyKIii, | BUTpaTH Ha 1 IT npuOyTOK 3 | peHTademb-
é‘ YKUBJICHHA T/ra IpH. ra, IpH. HaCiHHS, TPH. 1 ra, rpH. HOCTI, %
@)
o NoPoKo 1,08 5940 3678,3 3405,9 22617 61,5
£ | NeoP3oKso 1,62 8910 6358,4 39249 2551,6 40,1
@ N120Ps0K120 2,08 11440 8794,1 42279 2645,9 30,1
o | NigoPgoKigo 2,82 15510 10679,9 3787,2 4830,1 45,2
- N240P120K240 3,60 19800 11744.8 3262,4 8055,2 68,6
o NoPoKo 1,00 5500 3678,3 3678,3 1821,7 49,5
£ | NeoP30Kso 1,61 8855 6358,4 3949,3 2496,6 39,3
@ N120Ps0K120 2,14 11770 8794,1 4109,4 2975,9 33,8
= N1s0Po0K1s0 3,65 20075 10679,9 2926,0 9395,1 88,0
N240P120K240 3,80 20900 11744.8 3090,7 9155,2 78,0
. NoPoKo 0,97 5335 3678,3 3792,1 1656,7 45,0
% | NeoP30Keo 1,52 8360 6358,4 4183,1 2001,6 31,5
% N120Ps0K120 2,67 14685 8794,1 3293,7 5890,9 67,0
lf) N1s0Po0K1s0 3,42 18810 10679,9 3122,8 8130,1 76,1
N240P120K240 3,67 20185 11744.8 3200,2 8440,2 71,9

IDicepeno: nobyoosano agmopom Ha 0CHOBI GILACHUX OOCTLONHCEHb

MiHiMalIbHUI TTOKa3HUK BapTOCTI MPOayKIlii — 5335 rpH. Oyn0 oTpUMaHo 3a
TPETHOTO CTPOKY CIBOM 5 BepecHs y BapiaHTi 0e3 BHeceHHs n00puB. CepenHe
3HAQYEHHS TAHOTO MOKAa3HMKA 3a MEPIIOro CTPOKY ciBOM ctaHoBmwio 12320 rpH., 3a
npyroro cTpoky ciBou 21 ceprus — 13420 rpH. Ta 3a TPETHOTO CTPOKY IMOCIBY —
13475 rpu. OT1xe, HalOUIbIIE cepeHE 3HaYEHHs BapTOCTI nmpoaykuii 13475 rpH.
OyJ0 ofepkaHO 3a TPEThOro CTPOKY CiBOM, MPHU ILOMY PI3HHUIL MDK JaHUM
MOKa3HUKOM, OJIEp’)KaHUM 3a JPYroro CTPOKY IMOCIBY CTAaHOBHWJIA JHIIE 55 TpH.,
PI3HUIIS MK JaHUMH, OTPUMAHUMU 3a MEPUIOr0 CTPOKY MOCIBY cTaHoBwmia 1155
I'pH., T00TO 8,6%.

AHani3 cepeHbOTr0 MOKa3HUKa co0iBapToCTi | T HACIHHA TIOpUIy pilaky
o3uMoro Ekcenb Mo cTpoOKy MOCIBY MOKa3aB, 1[0 3HAYHOI PI3HHULI MK CTPOKAMH
ciBOM He BUBJICHO. Tak, 3a MEPIIOro CTPOKY CIBOM cepeiHe 3HAaUeHHS CO01BapTOCTI

1 T macinns cranosuino 3721,7 rpu., 3a apyroro — 3550,8 rph, 1m0 Oya0 MeHIIE
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nonepeaHboro nokasHuka Ha 170,9 rpx, ado 4,6%, 3a TPETHOro CTPOKY MOCIBY 1€
noka3Huk ctaHoBuB 3518,4 rpH, mo Oyno menme Ha 203,3 rpH.

a60 5,5%. Pi3HuLIg MK 3HAYEHHSIMU JIPYTOTO Ta TPETHOT'O CTPOKIB CIBOM CTAaHOBUJIA
mutie 32,4 TpH., MO y BiAcoTKax gopiBHIoBao jmiie 0,9%.

Haii6inbie 3HaueHHs yuctoro npubyTKy 3 1 ra (rpH.), cepea AOCTiIKyBaHIX
CTPOKIB ciBOM TriOpuay Excenb MaB TpeTiii CTPOK MOCiBy 5 BepecHs — 5223,9 rpH.,
MIEPEBUIIYIOUH 1€ 3HAYCHHS OTPUMAHE 3a TEPIIOTO CTPOKy ciBOm Ha 1155,0 rpH.
a60 22,1%, Ta npyruii ctpok Ha 55 rpH. ado 1,1%.

MakcumanbHHUI MOKa3HUK PiBHA peHTabenbHOCTI — 88% Oylio oTpuMaHo 3a
apyroro cTpoky ciBOu mpu BHeceHH1 NigoPooKigo, MiniMampamit — 30,1% — 3a
MEPIIOTro CTPOKY CiBOM y BapiaHTi 13 BHECEHHSIM N120Ps0K120.

3MiHa pIBHS ypOKaMHOCTI, OTpUMAHOI Tridpuaom EkcaroH, cnpuyuHioBana
3MiHY MOKa3HUKIB €KOHOMIYHOI €PeKTUBHOCTI. Tak, HalOIbIIlY BapTICTh MPOAYKIIIT
— 20900 rpH. OyiO OTpUMaHO 3a APYroro CTokKy ciBOu 21 cepriHs mpu BHECEHHI
N240P120K240, MiHIManbHy — 4235 TpH. — 3a MEPUIOTO CTPOKY CiBOM y BapiaHTi 0e3
BHECEHHs 100puB (Tadu. 5. 1. 3).

AHaJi3 cepeAHbOTO 3HAYECHHS MOKa3HUWKAa BapTOCTI MPOIYKII MO CTPOKY
MOCIBY TOKa3aB, 10 HAWOUILIIMN BiH OyB 3a TPETHOTO CTPOKY CIBOM 5 BepecHs
13002 rpH., mepeBUIIYIOYN 3HAYSHHS IPYroro cTpoky ciBOu Ha 44 rpH. a6o 0,3%,

Ta MEPILIOro CTPOKy ciBOM HA 2541 rpH. abo 19,5%.

Tabnuysa 5. 1. 3
ExonomivHa eQeKTMBHICTH BUPOILYBAHHS 03MMOTI0 pinaxky riopuay Excaron

3aJ1€KHO Bi/l CTPOKY CiBOM Ta CHCTeMHU YA00pPeHHS

(cepenne 3a 2012-2015 pp.)

g 3 ®on VYpoxaii- | Baprictk BupoOuuui Co0iBapTicTh Unctuit PiBenp

B ‘g MiHepaJbHOT HICTB, NpoAYyKILii, | BUTpaTH Ha 1 IT npuOyTOK 3 | peHTademb-

O 9 o KuBIEHHSA T/Ta IpH. ra, IpH. HACiHHS, TPH. 1 ra, rpH. HOCTI, %
NoPoKo 0,77 4235 3678,3 4777,1 556,7 15,1

o £ NeoP30Kso 1,46 8030 6358,4 4355,1 1671,6 26,3

= § N120Ps0K120 2,05 11275 8794,1 4289,8 2480,9 28,2
N180P90Kis0 2,53 13915 10679,9 4221,3 3235,1 30,3
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N240P120K240 2,70 14850 11744.8 4349,9 3105,2 26,4
. NoPoKo 0,85 4675 3678,3 4327,5 996,7 27,1
Z | NeoP30Keo 1,42 7810 6358,4 4477,7 1451,6 22,8
@ N120Ps0K120 2,36 12980 8794,1 3726,3 4185,9 47,6
I~ N180PaoK180 3,35 18425 10679,9 3188,0 7745,1 72,5

N240P120K240 3,80 20900 11744.,8 3090,7 9155,2 78,0
g NoPoKo 1,00 5500 3678,3 3678,3 1821,7 49,5
Z | NeoP30Keo 1,57 8635 6358,4 4049,9 2276,6 35,8
% N120Ps0K120 2,35 12925 8794,1 3742,2 4130,9 47,0
l;': N180PaoK180 3,44 18920 10679,9 3104,6 8240,1 77,2

N240P120K240 3,46 19030 11744,8 3394,4 7285,2 62,0

owcepeno: nob6yo0o8ano aemopom Ha OCHOBI 8l1ACHUX OOCHIOHCEHD

MiHiMalibHUX 3HaueHb co0iBapTocTi 1 T HaciHHs (TpH.) — 3090,73 ta 3104,62
IpH. OyJ0 OTpUMAaHO 3a JPYroro CTPOKy NociBy 21 cepmHs Hpu BHECEHHI
MaKCUMAaJIbHOTO YJOOpPEHHS Ta TPETHOrO CTPOKY MOCIBY 5 BEpECHS MPU BHECEHHI
N1goPgoKiso, BiamoBigHo. Y 11ux ke BapiaHTax OyJIO BiAMIUYEHO 1 HAWBUIIHUKA PiBEHb
penTabensHocTi — 78,0 Ta 77,2%.

Cepenniii moka3HMK coOiBapTocTi | T HaciHHS (IpH.) IO CTPOKY IOCIBY
cTaHOBUB: 3a ciBOu 10 ceprust — 4398,6 rpH., 3a ciBOu 21 cepriusg — 3762,1 rpH. Ta
3a ciBOM 5 BepecHs — 3593.9 rpH. Pi3HMIS MK NEpIIUM Ta JPYTUM CTPOKOM
crtaHoBusa 636,6 TpH., IO Y BifcOTKax mopiBHIOE 14,5%. OnepikaHe 3a TPEThOTO
CTPOKY CIBOM 3HAYEHHsI MEPEBUIYBAJIO JIAHUN MOKA3HUK 3a TMEPIIOro CTPOKY Ha
804,7 rpH. Ta Ha 18,3%.

HaiiGinpimmii po3mip urctoro npudbyTky — 9155,2 rps. 3 1 ra Oyno orpumano
3a JIPYyroro CTpoky ciBOM 21cepmnHs MpU BHECEHHI MaKCHUMAJIbHOTO YIOOpEHHS,
HaiiMeHIui — 556,7 rpH. 3 1 ra — 3a MEpIIOTO CTPOKY CiBOM y KOHTPOJIHHOMY
BapianTi. OIlilHKa CEepeHHOTO 3HAYEHHS JAHOTO IOKAa3HWKA IO CTPOKY CiBOM
noKasajia, o HaHOUIbIINUKA YUCTUI TPUOYTOK OYJI0 OTPUMAHO 3a TPETHOTO CTPOKY
ciBOu — 4750,9 rpH/ra, pu 1bOMY MEPEBUILIEHHS BITHOCHO APYTrOro CTPOKY CiBOM
craHoBmo smiie 44,0 rpa a6o 0,9%, ane 301IblIEHHS BIIHOCHO MEPUIOTO CTPOKY
ciBOM Oyyo 3HAYHUM Ta cTaHOBWJIO 2541,0 TpH/Ta, 10 Y BIACOTKAX JOPIBHIOBAJIO
53,5%.

[TopiBHsIBHA OIlIHKA TIOKAa3HUKIB E€KOHOMIYHOI e(EKTUBHOCTI TpPhOX

JOCITIKYBaHUX T10PHIiB TIOKa3aja, 0 MaKCUMaJIbHY BapTiCTh poayKitii — 22550
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I'pH. OyJIO OTPUMaHO P BUPOIIYBaHH1 Tiopuay EK30Tik 3a mepiioro CTpoky ciBou
10 cepriHs mpu MakcUMalbHOMY y0OpeHH1. MiHiManpHE 3HaYeHHS CO01BapTOCT1 —
2864,6 rpH. 3a 1 T HaCIHHS, HAMOUTBIIMKM YucTHH TPUOYTOK (puc. 5. 1. 1) — 10805,2

IpH/Ta Ta piBeHb peHTabenbHOCTI — 92% Oyi10 OTpUMAHO y ILOMY K BapiaHTI.
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Iicepeno: nobyoosano asmopom Ha 0CHOBL GACHUX OOCTIONCEHD
Pucynok 5. 1. 1. HYucmuii npuoymok 3 1 2a (2pn.) npu eupougyeanni 2iopuoie
03UMO020 PINAKy 3a/1€HCHO 610 ejleMeHmi8 MexXHON02iT
(cepeone 3a 2012-2015 pp.)
5. 2. EHepreruyHa e@eKTHBHICTh BHPOUIYBAHHS O03MMOI0 pinmaky

3aJI€2KHO BiJI eJIeMEHTIiB TeXHOJIOTil

BupoOHUIITBO TPOAYKIII POCIMHHUITBA B CY4YaCHHMX YMOBaX B YKpaiHi
XapaKTEePHU3y€EThCsl 3HAYHUM PIBHEM MEXaHi3allli yCciX BHPOOHMYMX MPOIECiB. Y
CBOIO YEpry, Ii¢ BUMarae BKIIFOUCHHSI BUYCPITHUX MaTEPiaIbHUX Ta CHEPTETUIHHX
pecypciB, BapTICTh SKUX TOCTIMHO 3pocTae. Y TakoMy CBITII, PO3pOOKa HOBHUX
MIXOIB 70 OI[IHKA PIBHA €HEPreTHYHO! €(EeKTUBHOCTI BUPOOHHIITBA MPOMYKIIIT
POCIMHHUIITBA HA0yBa€e 0COOJIMBO BUCOKOTO 3HAYCHHS.

B xonexrusHiii npaii FO. O. Tapapiko, O. FO. Hecmamnoi, O. M. bepanikosa,
JI. 1. Tnymienka ta I'. 1. JIuayka [ 170] BUCBiITJIEHA CYTHICTh KaTEropiii 1 TOKa3HUKIB

CeHepreTMYyHoi  OIIHKM B  CUIbCbKOMY  rocmojapctBi.  OcobmuBOCTI
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€HEepPro30epekeHHs] B CUIBCBKOMY T'OCHOJAPCTBI JETATI30BaHO B CIIJIBHOMY
nocrmimxkeni B. B. I'pumika, B. 1. [lepebutinica, B. M. Pa6mrruam [171]. Ipams O. K.
Mensenoscrkoro ta I I. [Banenka [172] npucBsueHa BUBUEHHIO €HEPTETUYHOIO
aHalli3y I1HTEHCHUBHUX TEXHOJIOTIM B CUIBCHKOTOCIOJAPCHKOMY BHUPOOHUIITBI.
Enepretnuny OLIHKY MEXaHI30BaHUX TEXHOJIOT1A POCITUHHUIITBA OMKUCAHO B Iparli
B. I. Ilacryxoma [173], B mocmimxenuax A. M. Crenpmamyka [174] momaHo
CeKOHOMIYHUI MeXaHi3M NPUCKOpeHHs iHTeHcudikauii BupooHunTea B AIIK. B
JIOCIIJIPKEHHSX HAYKOBIIB MMOHSTTS €HEPreTUYHOI €(EeKTHUBHOCTI PIZHATHCA MIXK
co0010, Tak fK 1 X TOYKH 30py HA MOKA3HUKH, [0 XapPAKTEPU3YIOTh CHEPTCTUUHY
e(EeKTHUBHICTh BUPOOHMIITBA CLIBCHKOTOCIIOAAPCHKOT MPOAYKIIII.

ParionansHe BUKOPUCTaHHSI EHEPrETUYHUX PECYPCIB HEOOX1HO PO3TIsSAaTH,
K OJIHY 13 HalBaXXJIMBIIIUX YMOB 30UJIbIIIEHHS] BUPOOHUIITBA TTpoaAyKIlii. Yepes 1ie
BUHHUKA€E HEOOXIJHICTh 3aCTOCYBAaHHS aHaji3y CEHEPreTUYHUX BUTpAT TMpHU
BUPOIIYBaHHI HOBUX TOPU/IIB 13 BAKOPUCTAHHIM B)KE BIJIOMUX T4 HOBUX €JIEMEHTIB
TexHoJorii [175].

[IpoBeneHNI €HEPreTUYHHUI aHali3 J03BOJSIE PO3POOUTH ¥ OLIHHUTH
e(DEeKTUBHICTh peCypco-eHepro30epiralounux TEXHOJOTIH y 3emiepoOCcTBl Ta
pociuHHUUTBI [176, 177]. Bce Oinblie KpaiH, y TOMY YHCII €BPONEHCHKHX,
NEepexXosaTh y MOCTIHAYCTpiaibHy a3y pO3BUTKY, sfKka B arpocdepl OazyeThcs Ha
(bopMyBaHHI TPHUPOAOOXOPOHHOI CTPYKTYpU 3EMIIEKOPHCTYBAHHS, BIJHOBJICHHI
OCHOBHHX IIPHUPOJAHUX PECYPCIB, OCOOIMBO IPYHTIB, iX EHEPTETUYHOTO MOTEHIIIAIY,
IIMPOKOTO 3aCTOCYBaHHS pecypco- i eHepro3oepirarounx TexHoJorii [178, 179].

JIJist IpOBEIEHHSI €HEPTeTUYHOIO aHaJli3y TEXHOJIOT1i BUPOIIYBAaHHS PINaKy
O3UMOTO TI0 KOXXHOMY BapiaHTy JIOCHiay (CTpoK ciBOHW, riOpui, HOpMa A00pHBa),
Oy70 CKJIaJCHO TEXHOJIOTIYHY KapTy i3 TMepepaxyHKOM BUPOOHUYHMX BHUTPAT B
CHEPreTUYHI MOKA3HUKH, BUKOPUCTOBYIOYH EHEPTeTHYHI €KBIBAJICHTH ISl KOKHOTO
Buy po6it. [Ipu mpoBeneHHi po3paxyHKiB OyJIO JOBEICHO, 10 €HEProOBUTPATHI

KOJIMBaHHS HaMpsAMY 3ajeXaTh BiJl CTaTel BUTpAT CyKyIHOI eHeprii (puc. 5. 2. 1).
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Pucynok 5. 2. 1. lloka3nuku numomoi eazu enepzosumpam 3a Cmammsamu
MexXHO02I4H020 npouecy 6UPOUY8aAHHA PINAKY 03UM020, %
(cepeone 3a 2012-2015 pp.)
Iicepeno: nobyoosano asmopom Ha OCHOBL 8ACHUX OOCTIONHCEHD

MakcumanbHl BUTPATH €HEprii MpUmnajaloTh Ha MalUHU Ta OOJaJHAHHS —
50%. HacTymnHi moOkKa3HMKU BHUTpaTH €Heprii craHoBisATh: 23% noOpuBa, 18%
NajJMBO MAacTUJIbHI MaTepiainu. B 3aragbHUX €HEepreTHYHUX BUTpATax B TEXHOJIOTIT
BUPOIIYBAaHHS PillaKy 03MMOT0 HaliMEHIII 3HaY€HHs IPUIaIal0Th Ha HaciHHA — 4%,
)KUBY Tipario — 3% Tta necturuau — 2%.

[IpoBeneHHST  €HEPreTUYHOiI  OI[IHKM  €()EKTUBHOCTI  BUPOILYBaHHSA
CUTBCHKOTOCTIONAPCHKUX KYJIBTYp Jajd0 3MOTY BH3HAYUTH CHIBBIIHOIICHHS MiX
KUIBKICTIO €HEprii aKyMyJIbOBAHOI 3 YPO’KAa€M Ta KUIBKICTIO €HEprii BKIIAJIEHOI Y
BUPOOHHUIITBO (Tabmuii 5. 2. 1 —5. 2. 3).

AHaJi3 TIOKa3HHWKIB E€HEPreTUYHOI €(PEKTUBHOCTI BHUPOIILYBaHHS TiOpUIy
Ex30TiK B cepelHbOMY 3a POKHM JOCIHIKEHb IOKa3aB, L0 HAWHWXKYl 3aTpaTu
3aranbHO1 eHeprii — 34165 MJIx Oynu BiaMiyeHi y BapiaHTi 0€3 3aCTOCYBaHHS
n00puB (KOHTPOJIb) 332 KOXKHOTO CTPOKY NOCIBY (Tadmuis 5. 2. 1).

Tabnuysa 5. 2. 1
Enepreruyna egeKTUBHICTH BUPOIIYBAHHS PillaKy 03UMOIO riopuay
Ex3oTik

(cepenne 2012-2015 pp.)

Iloka3zHuku
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Koedimient

®oH . . . Eneprosutparu .

Ctpok . VYpoxalinicts, | EHeproeMHicTh . €HEepreTUYHOI

. MiHEpPAILHOTO HA TEXHOJIOTIIO, :

ciBOH T/Ta Bpoxkaro, MJIx e(pEeKTUBHOCTI

JKMBJICHHS MJIx

(Kee)
NoPoKo 1,05 34165 19950 1,71
% NeoP30Kso 2,00 60794 38000 1,60
fexana N120P60K120 2,99 85173 56810 1,50
ceprms | N180Po0K10 3,67 104090 69730 1,49
N240P120K240 4,10 115221 77900 1,48
NoPoKo 1,00 34165 19190 1,78
% NeoP30Kso 1,85 60794 35340 1,72
exana N120P60K120 2,54 85173 48260 1,76
ceprms | N180PooKig0 2,97 104090 56430 1,84
N240P120K240 4,07 115221 77330 1,49
NoPoKo 0,85 34165 16150 2,12
%109 NeoP30Kso 1,48 60794 28120 2,16
eKana N120PsoK120 2,06 85173 39140 2,18
BepecHs N1goPgoK1so 2,74 104090 52060 2,00
N240P120K240 3,19 115221 60610 1,90

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX O0CTIONHCEHb

EneproemuicTe BpoXkaro 3ajiexana BiJl pIBHS OTPUMAaHOI BPOKaWHOCTI Ta
MakcuMaibHOro 3HadeHHs: — 77900 Mk nocsrna 3a nepmioro crpoky cisou 10
cepnHs y BapiaHTi 13 BHECEHHSM NaaoP120K240; MiHIMaNBHUIT piBEeHb AaHOTO
nokazHuka — 16150 M/ Oyino 3adikcoBaHO 3a TPETHOTO CTPOKY CiBOM y BapiaHTi
0e3 BHeceHHs1 100puB. Halibuiblie cepeHe 3HaYEHHS €HEPrOEMHOCTI BPOXKAKD —
52478 M/I>x 6yn0 OTpMMaHO 3a MEepLIOro CTPOKY CiBOM, 3a APYroro CTPOKy CiBOM —
47310 M1k Ta 3a Tpetboro — 39216 M/Ix.

Koedimient eneprernuynoi edexktuBHocTi (Kee) — BIAHOLWIEHHS OTpUMaHOL
€HEprii 3 ypoxkaeM (€HEePrOEMHICTh BPOXkAI0) 0 CYMapHOi KIJIbKOCTI BUTPAYEHOI
AHTPOIIOTCHHOI €Heprii (€HEeproBUTpaTH Ha TEXHOJIOTII0) — Ja€ YSABICHHS PO
eHepreTuyHy e(heKTUBHICTD CIIILCHKOTOCTIOAapChKOTo BUpoOHUITBa. SKio Kee < 1
BUPOOHUIITBO € HeepekTnBHUM; |1 — 1,5 — HU3BKUH piBeHb eekTuBHOCTI; 1,5 — 2,5
— cepenHii piBeHb epekTUBHOCTI Ta Kosiu Kee > 2,5 BUpOOHUIITBO 3HAXOAUTHCS Ha
BHUCOKOMY PiBHI €HEPTreTUYHO1 €)EKTUBHOCTI.

PesynpraTi Hammx AOCHIKEHb MOKa3aJid, 110 MaKCUMAJIbHUNA KOeDIIieHT
eHepreTuyHoi epekTUBHOCTI T10puay Ex3oTik — 2,18 Oyino oTpuMaHo 3a TPETHOTO
CTPOKY CiBOU 5 BepecHs y BapiaHTi 13 BHeCEHHIM N120PsoK120. HatiMeHnie 3naueHHs

— 1,48 Oyno oTpuMaHO 3a TEPIIOTO CTPOKY CIBOM Yy BapiaHTi 13 BHECEHHSIM



149

N240P120K240, Tpu LIbOMY OTpUMaHi1 KOe(PiIIEHTH 3HAXOIATHCS B Jlialla30H1 HU3bKOTO
Ta CEpeIHBOTO PIBHIB EHEPreTUYHOT €(PEKTUBHOCTI.

dopMyBaHHA MMOKAa3HUKIB €HEPTeTUYHO1 €()eKTUBHOCT1 BUPOIILYBAHHS PINIaKy
o3umoro TiOpuay Ekcenb xapakTepu3yBasioch TOAIOHOIO TEHIEHIIEID 0
dbopMyBaHHS IIUX K€ MOKa3HUKIB y riOpuay Ek30Tik, 1m0 HaBeaeHO B Tabuuill 5. 2.
2.

3MiHa TIOKa3HHWKIB €HEPrOEMHOCTI Bpokaro TiOopuay Excenp BimOyBasach
BIIMOBIHO JI0 3MIHK PIiBHS BpokaiiHOCTI. Tak, MaKCMMajbHY €HEPrOEMHICTH
Bpoxkaro — 72200 M/l Oyno oTpuMaHO 3a JIpyroro CTpPOKy CiBOM y BapiaHTI 13
MaKCUMaJIbHUM yA00peHHsIM N24oP120K240 Ta yposkaitnocti 3,80 1/ra, MiHIMaJIbHY
eHeproemHicts — 18430 MJIx Ta, BinoBiHO, ypoxkaitHicTh Ha piBHI 0,97 T/ra 3a
TPETHOr0 CTPOKY CIBOM y BapiaHTi 0e3 BHECEHHsS HOOpUB, 11O CBIAYHUTH PO
CYTT€BUI BIUIUB JIOCIIIKYBaHUX (aKTOPiB HA (POPMYBAHHS TAHOTO MTOKA3HUKA.

KoedimieHT enepreTnaHoi eEKTUBHOCTI MAKCHUMAJIBHOTO CBOTO 3HAYCHHS —
2,16 nHaOyB 3a mepiioro CTPOKy ciBOM y BapiaHTi 13 BHeCEHHSIM Ni20PsoKi2o,
MiHIMaJIbHE 3HaueHHs — 1,50 Oyn0 oTpuMaHoO 3a IPyroro CTPOKy CiBOM y BapiaHTI
13 BHECEHHAM N180P90K180.

Tabnuysa 5. 2. 2
Enepreruyna e@eKTMBHICTH BUPOILYBAHHS PillaKy 03UMOI0 riopuay
Exceinb

(cepenne 2012-2015 pp.)

IToxasHuku
Dor Koedirient
52)60; MIHEPATLHOTO | VposxaitHicTh, | EHeproeMHicTh E:iz i?{ilﬁi ?}TOH €HEePreTUYHO1
KHUBJICHHA T/ra Bposkato, MJ[x > | epexTHUBHOCTI
M/Ix
(Kee)
10.08 NoPoKo 1,08 34165 20520 1,66
T NeoP30Kseo 1,62 60794 30780 1,98
N120Ps0K120 2,08 85173 39520 2,16
f:}‘)‘;gz Ni1aoPooK 180 2,82 104090 53580 1,94
N240P120K240 3,60 115221 68400 1,68
21.08 | NoPoKo 1,00 34165 19000 1,80
I NeoP30Keo 1,61 60794 30590 1,99
nekana | N120PsoKizo 2,14 85173 40660 2,09
cepiHA | N1goPgoKago 3,65 104090 69350 1,50
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N240P120K240 3,80 115221 72200 1,60

05.09 NoPoKo 0,97 34165 18430 1,85
T NeoP30Keo 1,52 60794 28880 2,11
o N120Ps0K120 2,67 85173 50730 1,68
Bepechs N1soP90K1s0 3,42 104090 64980 1,60
N240P120K240 3,67 115221 69730 1,65

IDicepeno: nobyoosano aemopom Ha 0CHOBI GIACHUX OOCTIONCEHD

[Tpu oMy cepeHe 3HaYeHHS KoedillieHTa eHepreTHYHOi e(DEKTUBHOCTI 10
CTOKY ITOCIBY CTAaHOBHJIO: 32 TIEPIIOro CTPOKy ciBom — 1,88; 3a npyroro — 1,80 Ta 3a
TpeThoro — 1,78, T06TO HaliMeHIIIUM OyJI0 32 BUCIBAaHHS KyJIbTYPHU 5 BEPECHS.
PesynpTaTi aHamizy eHepreTHYHoi e(eKTUBHOCTI BUpoIlyBaHHs riopuay Excaron
HaBeJIeHO B Tabumii 5. 2. 3.

AHami3 OTpUMaHUX TIOKAa3HUKIB II0Ka3aB, IIO0 B CEPEJHHROMY 3a POKH
JOCITII)KEHb €HEPTOEMHICTh BpOsKato Tiopuny Excaron MakCuMaabHOTO 3HAYEHHS —
72200 M]Ix nHaOyna 3a JIpyroro CTpPOKy CiBOM Yy BapiaHTi 13 MaKCUMaJbHUM
yno0peHHsIM NaaoP120K240, MiHIMabHMM 1TOKa3HUK — 14630 M/l OyB oTpuMaHMiA
3a MepLIoro CTPOKY CiBOM y BapiaHTi 0e3 BHeceHHs AoOpuB. B cepenHbomy 3a
MEPIIOTro CTPOKY CIBOM €HEProeMHICThH Bpoxkato cranoBwia 36138 MJIx, mo Oyio
MEHIIIE€ TaHOTO MOKa3HMKA 3a JIPYroro CTpoky ciBou Ha 8626 MJIx Ta 3a TpeThOTo
CTpOKYy ciBOU Ha 8778 M/Ix, TOOTO HallBUILIMIA MOKAa3HUK 3a0€3MEUYHNB TPETIA CTPOK
ciBOu 5 BepecHs [182, 185].

HaiiBuie 3HaueHHs KoeillleHTa eHepreTuyHoi €()eKTUBHOCTI BUPOOHHUIITBA
riopuny Excaron — 2,34 Oyno oTpuMaHO 3a MEPIIOTO CTpoKy ciBOu 10 ceprHs y
BapiaHTi 0€3 BHECEHHsI I00pUB, HaliMEHIIIe 3HaUYeHHS — 1,59 oTpumanu 3a TpeThoTo
cTpoky ciBOu npu BHeceHH1 N1goPgoKigo. Cepennne 3HaueHHs JaHOTO MOKa3HUKA 10
MEPIIOMY CTPOKY CiBOM CTaHOBWJIO 2,22, 3a Apyroro cTpoky ciBou — 1,90 ta 3a
NOCIBY KyJbTypH 5 BepecHs — 1,82.

Tabnuysa 5. 2. 3
Enepreruyna egeKTMBHICTH BUPOILYBAHHS PillaKy 03UMOI0 riopuay
Excaron

(cepenne 2012-2015 pp.)

Iloxa3uuku
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Koedirient

Ctpok . Do YpoxaiiHicTh, | EHeproeMHicTh EHeprOBHTpE.m/I €HEepPreTUYHO1

cigou | | CPAIPHOTO T/Ta Bposkato, MJx Ha TeXHOTIOTIO, e(pEeKTUBHOCTI
YKUBJICHHS M/Tx (Kee)
NoPoKo 0,77 34165 14630 2,34
L [ NecPaokso 146 60794 27740 2,19
feKana N120Ps0K120 2,05 85173 38950 2,19
J— N180P90K1s0 2,53 104090 48070 2,17
N240P120K240 2,70 115221 51300 2,25
21.08 NoPoKo 0,85 34165 16150 2,12
T NsoP30Keo 1,42 60794 26980 2,25
fekana N120Ps0K120 2,36 85173 44840 1,90
cepmHs N180P90K1s0 3,35 104090 63650 1,64
N240P120K240 3,80 115221 72200 1,60
05.09 NoPoKo 1,00 34165 19000 1,80
T NsoP30Keo 1,57 60794 29830 2,04
feKana N120Ps0K120 2,35 85173 44650 1,91
BepeCHs N180P90K1s0 3,44 104090 65360 1,59
N240P120K240 3,46 115221 65740 1,75

IDicepeno: nob6yoosano agmopom Ha 0CHOBI GILACHUX O0CTLONHCEHb
Cepen TpbOX AOCTIIHPKYBAaHHUX TOpUIIB HAHOIbIIIE 3HAYCHHS €HEPrOEMHOCTI
Bpokaro 77900 M/Ix 6yno orpumano riopugaoM EK30Tik 3a nepiioro cTpoky ciBou
10 cepnHst mpu BHeceHH1 N2aoP120K240, IpH LIbOMY MaKCHUMaJIbHHI KOE(IIEHT
eHepreTuyHoi edektuBHOCTI — 2,34 OyB oTpumaHuil ribpuaom Excaron Tex 3a

MEPIIOTO CTPOKY CiBOM, ajie y BapiaHTi 0€3 3aCTOCyBaHHS 100PUB.

5. 3. BuBYeHHS BIUTUBY CTPOKY CiBOM Ta BHeCEHHsI Aa30THUX I00pUB HA
BPOKAMHICTL HACIHHA Ta e(EeKTUBHICTh BUKOPHMCTAHHSA a30Ty POCJIUHAMM
03MMOI0 pinaKy

B ymosax ITpaBoGepexHoro JlicocTemy po3MilieHHs TOCIBIB 03UMOTO PIllaKy
MICJIA 03UMOI TIIEHHUIIl 3a3BUYail MPU3BOIUTH J0 3aTPUMKHU 13 CIBOOKO OCTaHHLOTO
Ta TOTIPIICHHS OCIHHBOTO PO3BUTKY POCIMH. Buxomsum 13 AaHUX TOJIHOBOTO
nociiny, nmposeaeroroy 2016/2017,2017/2018 ta 2018/2019 pokax, MeTOrO 1TaHOTO
JOCITIJKEHHST OyJI0 JAOCHIIUTH SIK 3aTpUMKa 13 CIBOOIO BIUTMBAE HAa YPOXKAWHICTDH
HACIHHS, IOTJIMHAHHS a30Ty HACIHHSM 11CTOTHY €(DEeKTUBHICTh BUKOPUCTAHHS a30Ty
pPOCIIMHAMHM O3UMOT0 piMaKy; NEPEeBIPUTH 3JaTHICTh OCIHHBOTO Ta BECHSHOIO
BHECEHHSI a30THHUX JOOpWB 1O KOMIIEHCAIlll HEraTUBHOTO BIUIMBY 3aTPUMKHU 13

CiBOOIO KyJIbTYpH; Ta OLIHUTH MIHIMAJIbHUN OCIHHIA PO3BUTOK JJISi ONTUMAIBHOI
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BpOKaWHOCTI HaciHHA. J[JIS BUpIIIEHHS] MOCTaBJICHMX 3aBJaHb OYyJIO 3aKpITLICHO
KOMOIHAIIIIO 13 YOTUPHOX CTPOKIB CiBOM (B1A MEPIIOTO THKHSA CEPITHS IO TPETHOTO
THKHSI BEPECHS) Ta YOTUPHOX OCIHHIX BHeceHb a30Ty (0, 30, 60 ta 90 xr/ra y a. p.).
Ha xoxxHOMYy 13 ux 16 BapiaHTiB 5 pa3iB MpOBOAMIN BHECEHHs a30Ty HaBecHi (0/0,
40/40, 80/80, 120/120, 140/140 xr/ra y a. p.) A TOTO, OO OIIHUTH OKPEMi KPHUBI
peakiii a30ty. BusHaueHO HAaKOMUYEHHS a30TYy HAJ3€MHOIO MAacOI0 POCIUH BOCEHH,
BPOKaWHICTh HACIHHS Ta MOTJMHAHHA a30Ty HaciHHsAM. BcraHoBieHo, mo ciBOa
KyJBTYpU MICHS CEpEAMHU BEPECHsS 3HAUYHO 3HIKyBaja BpOXKalHICTb. BHeceHHs
a30THUX JTI0OpYB BOCEHM Y KUIBKOCTI mIoHaiiMeHme 30 kr/ra y A. p. 30UIbIIyBaJIO
BPO’KAMHICTh Ta MOTJIMHAHHS HACIHHAM a30Ty 0€3 Oy/1b-1KO01 3HaUylI01 B3a€EMOJIIT 13
CTPOKOM CiBOM Ta BECHSHUM BHECEHHSM a30THUX J0OpWB. 3O0UIBIICHHS 03U
BECHSHOrO0 BHeceHHs no0puB 110 130 kr/ra 3011bIIyBaji0 BPOXKaWHICTh HACIHHS.
EdexkTuBHICTh BUKOPUCTAHHS a30TY 3MEHIIYBalach 13 30UIBIICHHSIM JO3U MOTO
BHECEHHS KOJIM POCIMHHU 03UMOTO pillaKy BUKOPUCTOBYBAJIM a30T BHECEHUH BOCEHU
MEHIIIOI0 MIpOI0, Hi>kK BHeceHU HaBecHI. [1{00 1ocsSIrti BUCOKUX BPOKaiB MOTPIOHO
OyJ10 MOTJIMHAHHS HAJ[36MHOI0 MACOI0 POCIIMH a30Ty Ha piBHI ImoHaiMenie 10-15
KIr/ra y [J. p. HaOpUKIHII OCIHHBOI Bereramii. 3 €KOJOrIYHOI TOYKH 30Dy,
ONTUMAJILHOTO OCIHHBOTO PO3BUTKY POCIMH CHif J0cCsiraTd, BUOUpArOYn
aJIeKBaTHUM CTPOK ciBOU, a HE 3aCTOCOBYIOUM BOCEHHU JJOJATKOBUI a30T.

O3umuii pinak — oJiHa 13 HAMBAKIIMBIMINX CUTbCHKOTOCTIOIAPCHKUX OJIHHUX
KYJIBTYp, 1110 BUPOLIYETHCS B YMOBAX MOMIPHOTO
KJIIMaTy. 3 POKYy B PiK BiH HE BTpayae MOMYJISIPHOCTI, SIK JIKEPEIO BUCOKOSKICHOT
POCIIMHHOI OJili, HA CBITOBOMY Ta YKpaiHCbKOMY pHHKY. ToMy iMILJIeMEHTalis
HOBUX JIOCTI/DKCHb MO0 TOKPAIICHHS €JIEMEHTIB TEXHOJOTIi BHUPOIIYBAHHS
O3UMOT0 pINMaKy HE BTpayae CBO€l akTyaidbHOCTI. Ilpm 1upomMy, B yMoOBax
[TpaBoGepexknoro Jlicocremy, y 3B’S3Ky 13 TIPYHTOBO-KJIIMATUYHUMH Ta
arpoOTEXHIYHUMHU OCOOJIUBOCTSIMH, ICHYE HEOOMEXKESHHM pe3epB sl MOJIMIIICHHS Ta
MONIYKY IUISIXiB, Kl Yy TMOBHIA Mipl peanizyBaTUMyTh O10JOTTYHHMI MOTEHIIAI
BpPOXKaHOCTI cyyacHUX TiOpuaiB o3umoro pimaky. Illo B cBoio uepry, BKOTpe

OKpECIIOE MPOOJIeMaTUKy MiAOOpPY Ta MOIIYKY CHOPHUSATIMBUX CTPOKIB CiBOM (Y



153

KOHTEKCTI CY4aCHUX 3MIH KJIIMaTy) Ta PiBHS MIHEPaJIbHOTO KUBJICHHS.

HaiikpamumMu nonepeHUKaMH JJIsl 03UMOTO pinaky € O6araropiuyHi 0000Bi
TpaBH, aJK€ BOHU CIPUIIOTh 3HUIIEHHIO OYp’siHIB, CTBOPEHHIO JOOPOi CTPYKTYpH
TPYHTY, paHO 3BUIBHSIOTH OJIE, IPOTE B CyYaCHUX YMOBAX BEJACHHS rOCIOAapCTBa
Ty’K€ 9acTO TOMEepeTHUKAMH KyJIbTypH BUCTYIAIOTh O3UMIi 3€PHOBI KYJIbTYpH, 1110
CIIPUYMHIOE 3aTPUMKY CIBOM O3MMOrO pilaky uepe3 Ii3HE 30UpaHHS O3UMOI1
nmeHutti. Jlroreman Ta [likcon [186] Ta Cimiar Ta iH. [187] cmocTepirany 3HWKEHHS
OCIHHBO-3UMOBOTO PO3BUTKY POCIMH 4Yepe3 3aTPUMKy 13 CIBOOIO KyJIbTYpH,
0CcOo0JIMBO SKIIO 11 OyJ1o mi3Hime 10 BepecHs, 301JIbIIYI0YN PU3HK 3arM0eiTl B3UMKY
[188-190]. V Toii uac sk Jlroreman ta [likcon [186] BiaMIiTHIN JIHIINE HE3HAYHI
MOKa3HUKHU 3HWKEHHS BPOKaHOCTI, ¥Y3aH Ta iH. [191] moBiqoMIIsiiv po 3HUKEHHS
BPO’KAI0 HACIHHS O3UMOTO PiNaKy 13 3aTPUMKOIO CTPOKY CIBOU B UEpe3 CKOPOUEHHS
TPUBAJIOCTI BEreTaIlIMHOTO TEePIoAy 1, OTKe, MOTEHIIIMHOTO Tep1oAy HAJIUBY 3epHa.
Takox Cxort Ta 1H. [192] BigMivanu BeTUKI BTpaTH BpOXKaw, SKIIO CiBOa
B110yBaJsiach MICisl CEpeUHU BEPECHS.

KoHnuemniist mociimkeHHss 0O0yMOBItOBaja 30UIBIICHHS HOPMH BHUCIBY 3a
MI3HBOTO CTPOKY CiBOM, 3aJi1 KOMIICHCALll 3HMKEHHSI CXOXOCT1 HACIHHS TaKUM
YUHOM, MO0 TO€THATH OOWABA MOCTIKYBaHWX YMHHUKH. OJIHAK, BPaxOBYIOUH
CepelIHE 3HAUCHHS 32 TPU POKH, TYCTOTA POCIHH OyJia TOCUTh OJTHAKOBOIO JIJISI BCIX
CTPOKIB CiBOM, KoJMBawouuch Big 37 no 47 pOCJ’II/IH/M2 Ha KIHENb OCIHHBLOI'O
po3BUTKy Ta Bixg 36 mo 40 pociaun/mM? Ha MOYATKy BECHSHOTO POCTY, TOMY Ha
MepPE3UMIBIIIO POCIIMH 1€ HE MaJi0 BIUIMBY, Ta 3HAYHOT B3a€MO/I1i M JaTOIO CiBOU
Ta TYCTOTOIO POCJIHH, BIAMIY€HO HE OYII0.

3a pe3yabTaTaMHM HAIIMX JOCHIIKEHb BCTAHOBJICHO, IO CiBOa O3MMOTO
pinaKy y BepecHI MPHU3BOIUTH J0 CYTTEBOTO 3HMXKEHHs BpokarHocti (p < 0,05)
(tabm. 1, puc. 1). YpoxaitHicTh, sika Oyjia OTprMaHa 3a CiBOM KyJIbTYpH Y TIEPIIIHii
Ta TPETI THXKHI CEpPITHS 3HAXOAWJIACh Ha PIBHI 5 T/Ta, 3a C1BOU y MepIuii Ta TPeTin
THKHI BepeCHsI B1I0YBaJIOCh 3HMKEHHS BposkaitHocTi Ha 0,3 Ta 1,2 T/ra, BIAMOBIIHO.
BHeceHHs a30THUX JOOPUB BOCEHH CYTTEBO 30UIBIIYBAIO YPOXKANHICTh HACIHHA Ha

0,6 T/ra, y mOpiBHSHHI 13 BapiaHTaMu 0€3 BHECEHHs JOOpUB, Ta MIIKUBIICHHIM y
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1031 90 kr/ra a3oTy. B3aemoist Mi>k CTPOKOM CIBOM Ta BHECEHHSIM a30TY BOCEHH HE

Oyna 3Hauymoro npu p = 0,05.

Tabnuya 5. 3. 1
BniiuB cTpoky ciBOM Ta BHeCeHHsI Aa30THUX I00PUB BOCEHU HA

YPOKAMHICTH HACIHHSA 03MMOTO0 pinmaky, T/ra

(cepenne 3a 2016-2019 pp.)

Hopmu a3oTHUX 100pHB, 110 BHOCHIIMCH BOCCHH ITICIIS CIBOM
Ctpok ciBOu KyITypH -
0 30 60 90 CepeHe 1o CTPOKY CiBOH,
T/Ta
YpoxaiiHicTb, T/Ta

I TroxeHb ceprHs 4,72 4,87 5,02 512 4,93

III TvxaeHb ceprHs 474 494 5,16 5,18 5,01

I TrKIeHD BepecHs 4,05 4,74 4,86 4,98 4,66

III TrxeHs BepecHs 3,42 3,71 3,84 4,06 3,76

Cepemie 1o Hopwi 423 | 456 | 472 | 483 i

nobpuBa, T/ra

IDicepeno: nobyoosano asmopom Ha OCHOBL 8ACHUX OOCTIONHCEHD
Buecennss a3oTHux Jg00puMB HaBECHI Yy MIKUBICHHS 301IbIIYBaJo
BpOXkKaWHICTh (pUC. la; IS OIIHKYU MapaMeTpiB MOJEl 1uB. Tabi. 2). OgHak, 1034
a30Ty, 1o nepepuiyBain 116-136 kr/ra a. p., B 3aJeKHOCTI BiJl CTPOKY C1BOU, HE

3a0e3MeunITi OABIIIOTO 3POCTaHHS BPOKAHOCTI.

— ciBba y I-i
THKJICHb CEPITHS,
— — ciBoa y III-i
THKJIEHb CEPITHS;
........ cisba y I-if
2 TUXKJEHb BEPECHS;
T o == cigba y III-it
THOKJICHb BEPECHS

YpoxaiiHiCTh HaCIHHS, T/Ta

0 20 40 &0 B0 100 120 140 160 180 200 220 240 260 280

[TimKuBIEHHS a30THUMHY TOODUBaMU. T/Ta

Puc. la. Bnnug nioscueiensb azomuumu 000pueamu Ha 8poIHcaiiHicms

03umo20 pinaky (cepeone 3a 2016-2019 pp.)

Th HACIHHS, T/Ta

.
7



155

------ No kxr/ra;

— — Na3o Kr/ra;
— Neo Kr/Ta;
2 —-—- Ngo KI/ra;

0 2 40 60 B0 100 120 140 460 180 200 I 240 260 280

[TipKuBIIEHHS a30THUMH T0OpHUBaMHU, T/Ta

Puc. 1b. Bniue 63aemo0ii 6necenna azomuux 006pus 6ocenu ma
RIOHCUBICHD A30MHUMU 000OPUBAMU HA BPOHCATIHICINb 03UMO20 PINAKY
(cepeone 3a 2016-2019 pp.)

[lopiBHSAHHA (PYHKIIOHATBHUX [MapaMETPiB IOKa3ajlo, L0 CTPOK CIBOM
BILJIMBAB Ha PIBEHb YPOXKAWHOCTI JIUIIIE A0 MEBHOT MEXi (10 CTaHy HE3HAYHUX a00
B3araljii BIZICYTHIX 3MiH MICJIS €101y BIUTUBY, JiSTTHOCTI YK IPOTPECy) y Aiana3zoHi
BiZ 4,23 T/ra 3a CiBOM y TpeTiil THKIEHb BepecHs 10 5,56 T/ra 3a ciBOM y TpeTii
THXACHb ceprHa. Ha BigMiHy BiJ 1IbOTO, HOpMa BHECEHHSI a30Ty Ha IMEpPETHHI
J1HIMHOI MoJeni Ta m1aTo ypoxaitHOCT1 (Nopt), @ TAKOXK JIHIMHAN YXHWJI 3 IHIIAIACS
He3MIHHUMU (Tabu. 2), m0 BKa3ye Ha Te, 10 B3aEMOJIIS MIX CTPOKaMHU CiBOM Ta
BECHSIHUMHU T1PKUBJICHHSIMU OyJia HE3HAYHOIO.

[ToxibHa kapTUHA Majia Miclie IPU NOPIBHSIHHI BIUTUBY BECHSIHUX M1KUBJICHb
Opy PI3HUX J103aX BHECEHHSX a30Ty BoceHHW (puc. 1b; mis oriHKK mapaMeTpiB
Mozeni auB. Tabj. 2). 3acTocyBaHHSI a30THUX JOOPHUB BOCEHHM 3a0e3Me4mIio
3pOCTaHHs BpokaitHOCTi BiJ 4,48 T/ra y HEey100peHOMY BapiaHTi KOHTPOJIIO 110 5,12;
5,20 Ta 5,32 T/ra y Bapiantax i3 BHeceHHsaMm 30, 60 Ta 90 kr/ra a. p. asory,
BIJIIIOBIIHO.

Tabnuysa 5. 3. 2
Po3paxyHkoBi mapameTpu Mo/ieJli NPUHIUILY JiHIHHOIO IJIATO, 110
KIJIbKiICHO BU3HAYAIOTh B3a€EMO3B'AA30K
Mi’K BHECEHHSIM a30THHUX J00pHB micJisi ciBOM 03UMOro pinaky Ta

BPOKAWHICTIO HACIHHA
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Hopmu azotHux
Ctpok ciBOH nodpus, o n R? Plateau™ Nopt * Bimxuen
BHOCWJIUCH TICIISI HS
MOCIBY
Bpooicatinicmo nacinns, m/ea (puc. la)
I Tioxienp ceprHs 240 0,65 5,47 117,7%¢ 0,0172%¢
11 TroxieHs ceprHs 239 0,66 5,56 125,2"¢ 0,0162%¢
I TixieHb BepecHs 240 0,49 5,22 136,2"¢ 0,0147x¢
III TvxneHs BepecHs 240 0,27 4,23 116,4% 0,0153%¢
Bpoorcaiinicmo nacinmns, m/ea (puc. 1b)
No 240 0,41 4,48 121,4%¢ 0,0185"
N30 240 0,44 5,12 127,3% 0,0159%
Nso 239 0,39 5,20 119,1%¢ 0,0152%
Noo 240 0,41 5,32 127,7% 0,0138%

p<0,0001; " — ne cymmesa npu p = 0,05.

*Plateau — pisenv niamo ypooicaiinocmi ma noziuHaHHs azomy, 6ionoeiono; Nopt —
HOpMA A30MHO020 000pUBa Ma NOSIUHAHHS A30MY HANPUKIHYI OCIHHbOI 6ecemayii, 8iON0BIOHO HA
nepemuni TiHIUHOT MOOeNni ma naamo (Mmoomo MiHIMAIbHA KiIbKICMb a30MmYy, Wo HeoOXiOHa 0
OMPUMAHHS MAKCUMATLHOI 8POACALIHOCTII).

[loxibHa TeHAEHIIsl crnocTepiraiach 1 MpU JOCIIIKEHH] MOTJIMHAHHA a30Ty
HACiHHAM. 3aTpUMKa 13 CiBOOIO NPU3BOJAMIA 0 3MEHILIEHHS MOTJIMHAHHS a30Ty
HACIHHAM KOJMBarouuch Bif 112 Kr/ra 1. p. 3a C1BOM KyJIbTypH Y HAMMI3HIIINN CTPOK
1o 141 kr/ra a. p. 3a ciBOM y TpeTiii TWXIEeHb cepriHa. BHeceHHs pogaTkoBux 30
Kr/Ta A. p. @30Ty BOCEHHU 30UIbITYBAJIO MOTJIMHAHHS a30Ty Ha 9 Kr/ra, TAKUM YHHOM
saymmiaroyu 21 kxr/ra azoty (= 70 % BiJ BHECEHOI KUIBKOCTI) y cucteMi (Tads. 3).
[TomanpIe 301IbIIEHHS 103 OCIHHROTO BHeceHHs A0 60 ta 90 kr/ra a3oty y A. p.,
30UTbLIYBAJIO MOTJIMHAHHA a30Ty Ha 14 Ta 18 Kr/ra, TakuM YMHOM IIJBHUILYIOYU

HaJTUIIOK a30Ty 10 46 (77 %) ta 72 kr/ra (80 %), BiAMOBIAHO.

Tabnuysa 5. 3. 3
BruiuB B3aeMo/ii CTPOKY CiBOM Ta BHECEHMX a30THUX J00OPUB BOCEHH HA
BHHOC a30TY i3 BPO’KA€M HACIHHA pillaKy 03MMOI0, (Kr/ra)

(cepenne 3a 2016-2019 pp.)

Hopwmu a3oTHUX 100puMB, 1110 BHOCHJINCH BOCEHH ITICIIS CIBOM
KYJIbTYpH

Crpok ciB6u Cepenne 1o

0 30 60 90 :
CTPOKY ciBOH, T/Ta

Bunoc a3oty yposkaem HaciHHS KyJIbTYpH, KI/Ta

I THOKIIeHb ceprHs 133 156 140 143 138

III TixaeHs ceprHs 134 138 145 146 141

I TioxieHb BepecHs 116 136 140 143 133
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I1I Tk nens BepecHs 100 110 114 123 112

Cepenne 1o HOpMI 121 130 135 139 -
nob6puBa, T/ra

orcepeno: nob6yo0o8ano agmopom Ha OCHOBI B1ACHUX OOCTIOHCEHD

OCK1UJIbKM BECHSIHE TI1KUBIICHHS a30TOM 301IBIIIIIO HE TUIBKH BPOXKaAWHICTh
HACIHHS, aJie ¥ KOHIIEHTpaIlio a30Ty (J1aHl HE HaBejeH1), HOpMa a30Ty, HeoOXiaHa
JUISL TOCSATHEHHS MAaKCUMaJIBHOTO BpOKaro (Nopt), OyJia BUIIOIO JJIA MOTJIMHAHHSA
azoty (160—195 kr/ra), HiXk 17151 BpoKaiftHOCT1 HaciHHSA (01u3bKo 116—136 kr/ra) npu
BCIX CTpokax ciBOou. KpiM Toro, nmiHiliHEe BiIXHJIEHHS 3MEHITYBAJIOCh 13 3aTPUMKOIO
ciBOU.

VY mnoenHaHHI 3 BECHSHMM BHECEHHSM a30Ty, BHECEHHsS MHOro BOCEHH
MO3UTUBHO KOPEJIOBAJIO JIUILE 3 piBHEM IIIaTO BiJ 149 no 166 xr/ra, Toal sik Nopt Ta
BIIXWJICHHS Oynu moaioHuMu. OCiHHE BHECEHHS a30THUX JOOPUB HE BILTUBAJIO HA
KOHLIEHTpALil0 a30Ty B HACiHHI; SIK HACIIJOK, 30LIbIICHHS IMOTJIMHAHHA a30Ty
B1J1I0YJIOCh TOJIOBHUM YMHOM 3a PaXyHOK OLIbII BUCOKUX YPOKaiB HACIHHS.

KoHnuentpariis omii B HaciHH1 OyJia HAMBUIIIOKO 32 MEPIIUX CTPOKIB CiBOU, Ta
3HMKYBajach 13 3aTPUMKOIO TIpOBeJEHHS ciBOU. I[IpoBeneHHs MiKUBJICHB
MPU3BEJIO JI0 3HIKEHHSI KOHIIEHTpaIli (BMICTY) OJIii, TOAl SK, BHECEHHS] a30THUX
J0OpUB TiCas CIBOM HE BIUIMBAJIO HAa JaHUW TMOKA3HUK. BIIXuiaeHHS gocsraio
HaMOUIBIIOTO PIBHSA 3a CIBOM B CEpIIHI, BHACTIAOK LbOTO ()OPMYBaHHS MMOKAa3HUKIB
KUIBKICHOTO BMICTY OJiii Bi0yBasioch MoAIOHO 10 (opMyBaHHS BPOXKAWHOCTI
HACIHHS 13 3HAUHUM BIUIMBOM Ha JaHUM MOKa3HUK CTPOKY ciBOu (2,17;2,19; 2,03 ta
1,61 T/ra 3a mepmoro, APYyroro, TPETbOIO Ta YETBEPTOrO CTPOKIB CiBOWH,
BIJIMOBIJTHO), 32 BHECEHHSI a30THUX J100OpuUB micis ciBOu Bocenu — 1,84; 1,99; 2,06
ta 2,10 1/ra mpu BHeceHHI No; Nso; Neo Ta Ngo, BIAMOBITHO Ta MpU BHECEHHI
mipkuBieHs — 1,44; 1,99; 2,20; 2,18 Ta 2,18 1/ra ipu 1031 No, Nso, N16o, N24o, Naso,
BIIMOBIHO. [CTOTHUX B3aeMOi HE OYyJIO BIAMIYEHO.

OueBupHa €(PEKTUBHICTP BHUKOPUCTAHHS a30TYy OKPECIIIOE J10JaTKOBE
MOTJIMHAHHS a30Ty HACIHHSAM BHACIIIOK yJAOOPEHHS y BIIHOIIEHH] 10 BiAMOBITHOT
KUJIBKOCT1 BHECEHOTO a30TYy.

OcCKibKY HISIKOT 3HAYHOT B3a€EMO/I1T MI>K BHECEHHSIM a30Ty BOCEHU Ta HaBECHI1
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He BIiIOysocs, €(DEeKTUBHICTb BUKOPHCTAaHHS OCIHHBOTO MOro BHECEHHS Oyla
IpE/ICTaBICHAa Ha OCHOBI CEPEHbOTO 3HAUYCHHS BECHSHUX MiKUBIICHB 1 HaBMAKU
(Tabm. 4).
Tabnuys 5. 3. 4
BB B3aeMogii cTpoKy ciBOM Ta a30THMX J00pHUB Ha eeKTUBHICTH
BUKOPHMCTAHHA a30Ty POCJIUHAMH 03UMOro pinaxy (%)

(cepenne 3a 2016-2019 pp.)

CTpokK ciBOH
Ho3u BHecenns azotHux | [ Twxkaenb | III twxaens | I tuwknens | I TrokaeHb
JIOOpUB MMiCIIs CiBOM cepmHs cepmHs BEpECHS BEpECHS CePEAE
No - - - - -
N30 8,4 13,0 444 32,6 24,6
Nso 14,0 18,5 40,0 22,5 23,7
Noo 11,1 13,2 30,3 25,0 19,9
cepesiHe 11,1 14,9 38,2 26,7 -
Jlo3u BHECEHHS
M1 DKUBJICHD a30THUMH
no0puBaMu

No - - - - -
Nso 53,1 47,8 41,3 41,9 46,0
N160 47,0 43,6 42,6 34,3 41,9
N240 35,9 35,1 31,6 26,2 32,2
N2so 31,9 315 28,1 22,1 28,4
CepeHE 420 39,5 35,9 31,1 -

Iicepeno: nobyoosano asmopom Ha OCHOBL GACHUX OOCTIONCEHD
EdexkTuBHICTh BUKOPUCTAHHSA 30Ty 13 OCIHHBOT'O BHECEHHS 3MEHIITYBAIACh 13
30UIBIICHHSAM KUTBKOCTI a30Ty Big 25% npu BHeceHH1 30 kr/ra 10 20% Ha aiasHKax,
ak1 orpuMaiia 90 Kr/ra; oHaK 11e 3MeHIIeHHs He 0ys10 3HauHuM nipu p = 0,05. Ctpok
CiBOM CYTTEBO BIUIMBAaB Ha €()EKTHBHICTh BUKOPHUCTAHHS a30Ty, JHEMOHCTPYHOUH
HaWHWKYHHN 1Toka3HUK — 11 % 3a ciBOM y mepmmii THXACHb CepITHS, HANBUIITN —
38 % 3a ciBOM y nepiuii TWXAEHb BepecHs. [Ipu 1boMy, paHHI MOCIBU O1IBIIOO
MIpOI0 BUKOPHCTOBYBAJIM a30T BHECCHHM HABECHI, y TOPIBHSHHI 13 TMI3HIMHU
nociBamMu. 3OUIBIICHHS JI03M BECHSHUX IM/DKUBJICHb CYTTEBO 3MEHIIIYBAJIO

e(eKTUBHICTh BUKOpUCTaHHA a30Ty BiJ 46 % (80 kr/ra) no 28 % (280 kr/ra).
YMOBH J0CTiAy TO3BOJMIM BUBYMTU BIUIMB CTPOKY CIBOM, OCIHHBOTO Ta
BECHSIHOTO BHECEHHSI a30THUX JOOpPHUB Ta iX B3a€MOJIli Ha BPOXKAMHICTH HACIHHS

O3UMOr0 pIiMaKy Ta 3JaTHICTb HAaCiHHS 10 TOIVIMHAHHSA a30Ty. Pesynbratu
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NIATBEPAWIIA Cy4YacHYy pEKOMEHJalild Mpo Te, M0 3a KIIMaTUYHUX YMOB
[TpaBob6epexuoro Jlicocteny Ykpainu o3uMuil pimak, B ifieati, CJIi BUCIBAaTH MK
CEpPEAMHOIO Ta KIHIIEM CEPITHS, TOA1 K C1BOA MICIs CepeIMHU BEPECHS MPU3BOIUTH
70 3HAYHOTO 3HIDKEHHS BpokaitHocTi. Ciia 3a3HA4YUTH, MO 33 CHOPUATIUBUX
MOTOAHUX YMOB HaBECHI, POCIIMHA O3UMOTO PIIaKy, ciBOa SKOTO 3/IIMCHIOBATIACH Y
TPEeTIA THXXJIEHBb BepecHs, chopMyBaau ypPOKaMHICTh MOHAJ 5 T/Ta, aje OCKUIbKU
JIOBFOCTPOKOBI TMPOTHO3U TOTOJAM Hapa3l HENOCTYIHI, ICHY€ PHU3MUK 3HIKEHHS
YpOXKaWHOCTI MPHU 3MIIICHHI CTPOKY CIBOM Ha KIHEIlb BEPECHS.

VY noegHaHH1 3 MI3HIM OCIBOM Yy BUPOOHUYUX YMOBAaX 4acTO 3aCTOCOBYIOTh
JOIATKOBUIT a30T BOCEHM, II00 3a0e3MeYUTH aJeKBAaTHUW PO3BUTOK POCIHH
03UMOI0 pinaky nepei 3uMO0. 3riIHO OTPUMAaHMX JaHMX, HE CIOCTEPIraiaoch
3HAYHOI B3a€MOJIi MI)K CTPOKOM CIBOM Ta BHECEHHSIM a30Ty BOCEHHU, a TAKOX
BECHSHUMU MIJUKUBJICHHAMU Ha ypokail HaciHHA. OJHaK LUISIXH, OI0 JT03BOJIMIIU
OCIHHbOMY BHECEHHIO a30Ty 3HAYyHO 30UIBLIMTH YpO’Kall HACiHHS 3a MEepIIOro
CTPOKY CiBOM, BUMAararoTh MOAAJIbIINX JOCTIIKEHb.

[IpeacraBneni pe3yabTaTd MIATBEPIWIM, 110 CiBOA O3UMOro pimaxky
MOYMHAIOYH 3 TPETHOTO THXKHSI CEPITHS JI0 TEPIIOTO THKHS BEPECHS € ONTUMATBHUM
ctpokoM ciBOu B ymoBax [IpaBoGepexxnoro Jlicoctreny VYkpainu. HaBiTe y
BaplaHTax, Jie POCIMHU JOCITIN ONTUMAIBHUX IMapaMeTpiB JJisi 3UMIBIIl, BHECEHHS
a30THUX JOOpUB micis ciBOM 3a0e3rnedyBajio 30UTbLIEHHS BPOXKAWHOCTI HACIHHS.
Xoya, TO3UTHUBHI EKOHOMIUHI pPE3yJbTaTH MPU ILOMY CIiJ PO3TIAgaTd 1 3
€KOJIOTTYHOI TOUKHU 30pY, a/1K€ €(PEKTUBHICTh BUKOPUCTAHHS 30Ty 3a LIUX BAPIAHTIB
XapaKTepu3yBalach HIDKYUMU MTOKA3HUKAMH, Ta i IIUIAXHM BIUTMBY BHECEHHS a30Ty
BOCEHU Ha 301IBIIICHHS BPOXKAHOCTI, BCE 1€ HE BU3HAaYeHI. MiHIMAIBHOIO 703010
a30Ty, 110 OyJa He0OX1THOIO JIJIsl JOCSITHEHHSI BUCOKO1 YpOXKaWHOCTI (32 BiICYTHOCTI
BIUTMBY HECTIPUATIMBUX YMOB — CHJIBHOIO MOPO3Y B3UMKY, IOCYXH HaBeCH1) Oyi0

BcTtanoBieHo 10 kr/ray m. p.

BucHoBkmu 10 po3ainy 5:
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1.ExkoHomiuHO BuTiAHUM Yy TiOpuay EK30TIK BUSBUBCS BapiaHT 13
MaKCUMaJIbHUM ya00peHHs, ToOTO 3a BHeCCHHS NaioP120K240 Tpm BuCiBaHHI
kyaeTypu 10 cepnus. Tak, MakcumanabHa BapTiCTh MPOAYKIi craHoBuiaa 22550,0
TpH., BUpoOHuYi 3aTtpatu — 11744,8 rpH./ra, cob6iBapTicTh 1 T HaciHHS — 2864,6 TpH.,
yuctuii npudyTok 3 1 ra— 10805,2 rpH. Ta piBeHb peHTabensHoCTI — 92%. Y ribpuny
Excenp Halikpamum 3a BapTICTIO TPOAYKIli BHUSIBUBCS BapiaHT 13 BHECEHHSM
N24oP120K240 — 20900 TpH. 3a mpyroro cTtpoky ciBOu 21 cepmas. HaiiGimbime
3HAYCHHS MMOKa3HUKa peHTa0enbHOCTI 88% Ta urcToro nmpudyTky 9395,1 rpH. Oyno
OTPUMAHO 3a I[bOTO X CTPOKY CiBOM, ane mpu BHeCeHH1 NigoPgoKigo. Y ribopumy
Excaron Hailkpamym TeX BUSBHBCS BaplaHT 13 BHECEHHIM N2aoP120K240 32 npyroro
CTPOKY ciBOHM 21 cepriHs.

2. HaiiButie 3HaueHHS KOe]illieHTa eHepreTHIHO1 epeKTuBHOCTI 2,34 Oyio
OTpUMaHO y riopuy Excaron 3a nepioro CTpoky CiBOM y KOHTPOJILHOMY BapiaHTi
0e3 BHeceHHs n00puB. HalimeHiie 3HaueHHs naHoro koedimienta 1,48 Oyio
OoTpuMaHoO y Ti0puay EK30TIK Tex 3a MeplIoro CTpOKy CiBOHW, aje y BapiaHTi i3

MaKCHUMaJIbHUM y,I[O6peHH${M.
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BUCHOBKU

VY nucepramiiiHii  poOOTI E€KCIEPUMEHTATBHO JOCTIIKEHO, TEOPETUYHO
y3araJlbHeHO Ta BUPIIIEHO HAyKOBE 3aBAaHHS LI0J0 OOTPYHTYBAHHS MPOIIECIB
dbopMyBaHHS  MPOAYKTHBHOCTI  TiOpHUIIIB  O3UMOrO0  pilaKky B  yMOBax
[TpaBobGepexuoro Jlicocremy VYkpainu NHUIIXoM J000pYy ONTHMAIBHOTO CTPOKY
CiBOM, MPOBEACHHS CUCTEMHU YJOOpPEHHS HAa ONTUMAJILHOMY PiBHI, BUKOPUCTAHHS
riOpuaiB pi3HUX TPYI CTUTIIOCTI. BCTaHOBIIEHO 3aJI€KHICTh YMOB POCTY, PO3BUTKY
Ta (opMyBaHHS PENPOMYKTUBHUX OPTaHIB y MIJBUIIEHHI BPOXKAWHOCTI Ta SKOCTI
HACIHHS T1OpHUAIB 03UMOT0 pinaky. BHaciok BUBYEHHS ITUX 3aX0/1B, po3p00JIeHO
TEOPETUYHI Ta MPAKTUYHI OCHOBU CY4YacCHOI aJaliTUBHOT TEXHOJIOTI1 BUPOIILYBaHHS

03HMMOTI0 pIMaKy.
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1. Haroum 3arajibHy XapaKTEpPUCTHUKY IMOTOJHUM yMOBaM, SIKI CKJIAJUCS 3a
POKH JOCIIIKEHB, CIII BIAMITUTH, IO aHOMadsHUM OyB BepeceHb 2012 poky 3a
HE3HAYHYy KUIbKICTh OMaJiB, sika ctaHoBuja jume 11,0 mm, 6epesenp 2013 poky,
koo B IIl nmekami Bumana wmicsyHa HOpMa omaniB, Bepecenb 2013 poky 3a
HAJMIpPHOIO KIJTBKICTIO OmMafiB, mo ctaHoBwim 121,8 MM mpu HOpMi 46,0 MM Ta
TpaBeHb 2014 poKy TeX 3a KIIBKICTh OIAJiB, sKa JgopiBHIOBajga 134,6 MM mpu
cepenHii 6aratopiudiit Hopmi 63,0 Mm.

2. Haiikpamnii yMOBHU JUIsl CHHTE3y OpPraHIYHOI PEUOBHMHHU, AKa 1 QopMye
IPOJYKTUBHICTh POCIUH, CTBOPIOBAIMCH Mij Aiero HopMmH 100puB N240P120K240
Ta CTPOKY CIiBOM, NPUTaMAaHHOTO JUIsl TPYNU CTUIVIOCTI TriOpuay. Anam3
(GopMyBaHHS CTPYKTYPHHUX €JIEMEHTIB BPOXKAMHOCTI pillaky 03MMOI0 MOKa3as, 110
HaNOUIbIII 3HAYEHHS CTPYKTYPHHUX €JIEMEHTIB Bpoxkato Oyiu c(hopMoBaHi riOpuioMm
Excenb 3a npyroro ctpoky ciBou 21 cepmss.

3. HaiiGinpm icTOTHUI BIUIMB Ha (OPMYBAHHS MPOAYKTHUBHOCTI O3UMOTO
pinaKky Majid CTPOKH CIBOM, MPHU LIbOMY MPOCTEKYBajJach riOpuIHa peakilis Ha Len
NOKa3HUK. Tak, B CepeIHbOMY 3a POKH JIOCIHIIKEHb, MAKCUMAJIbHOI BPOKalHOCTI
BJIAJIOCS JTOCSATTH CEPEIHbOCTUTIIMM TiOpuaoM EK30TIK 3a mepioro CTpoky ciBOM
IpyU BHECEHHI MakcuMalnbHOTO ynoOpenHs N240P120K240 — 4,10 T/ra.
HaliMeHuii piBeHb BpPOXKAMHOCTI, B CEPEIHBOMY 3a POKH JOCIIKEHB, OYIO0
OTPUMAHO CEpPEIHBOMI3HIM Ti0puaoM EkcaroH 3a mnepmoro CTpPOKy CiBOU Yy
KOHTPOJILHOMY BapiaHTi 0e3 BHeceHHs 1o0puB — 0,77 T/ra.

4. O1iHKa MOKa3HUKa KMUCIOTHOTO YKcia y TOpHIiB MoKa3asa, 0 BeJTuYrHa
Horo 30uiblllyBajach 13 KOXKHUM HACTYIHUM CTPOKOM CiBOW, MpU I[OMY YcCi
JOCITITHI BapiaHTH MajJd HH3bKe Horo 3HaueHHs (He Oumpmre 1,45 KOH/r), mo
JT03BOJISIE BUKOPUCTOBYBATH OJIIIO LIUX POCIWH ISl XapuoBux notped. Halikparri
3Ha4YEHHs KUCJIOTHOTrO uncia Oynu y ribpuaa Excaron 3a nepiioro cTpoky ciBOH —
1,38-1,10 mr KOH/r. MakcumanbsHe 3Ha4eHHS BMiCTy Oi1Ka B Ti0puaiB Ex30Tik Ta
Excenb cmocrtepiragoch 3a JApyroro CTpoky ciBOu 21 cepmHs Ta 3pocTayio i3

30uTBIIIEHHSIM HOpMU jao0puBa Big 19,07 mo 22,57% ta Big 19,57 mo 22,65%.
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Pocnunu pinaky o3umoro riopuay Excaron HaitOuiblii 3Ha4eHHs O11ka hopmMyBaiu
3a TPETHOTO CTPOKY CiBOM 5 BepecHs — Bix 19,33 mo 22,35%.

5. 3aranpHUM BUXIJ OJ1i 3aj€XkaB BiJl OJIepKaHOT BPOXKAWHOCTI, TaK JaHUI
MOKAa3HUK y T10pHiB 301IbIIYBABCS 13 MIIBUIEHHSIM HOPMHU JT00pUBa, 1OCATAI0OUN
MaKCUMaJbHUX 3HAu€Hb y BapiaHTi 13 BHeceHHsSM N240P120K240: y ribpumy
Ex3otik — 1,85 T/ra 3a mepiioro cTpoky ciBou, y riopuay Excenp — 1,76 1/ra 3a
TPETHOTO CTPOKY ciBOU Ta y Ti0puay Excaron — 1,71 T/ra 3a 1pyroro cTpoky CiBOH.

6. ExoHomiuHO BurigHUM Yy TiOpuay EK30TiK BUSBHUBCS BapiaHT 13-3a
MaKCUMAaJIbHOTO yAoOpeHHs, ToOTO 3a BHeceHHsa N240P120K240 npu ciBO1
KynbTypu 10 cepnus. Tak, MakcuMaiabHa BapTICTh MpoaykKuii cranoBuia 22550,0
I'pH., BUpoOHUYI 3aTpaTu — 11744,8 rpH./ra, cobiBapTicTh 1 T HaciHHS — 2864,6 TpH.,
yuctui npuoyTok 3 1 ra—10805,2 rpH. Ta piBeHb peHTa0eIbHOCTI — 92%. V Ti0puay
Excenp Halikpamum 3a BapTICTIO MPOJYKII BHUSIBUBCS BapiaHT 13 BHECEHHSIM
N240P120K240 — 20900 rpH. 3a npyroro ctpoky ciBOu 21 cepmusa. HaitOinbie
3Ha4YeHHs1 piBHA peHTabenbHOCTI 88% Ta ymcroro nmpudytky 9395,1 rpH. Oyno
OTPUMAHO 3a I[LOTO X CTPOKY CciBOM, ajne mpu BHeceHHi N180P90K180. V ridpumy
Excaron Halikpaumm BHSIBUBCS BapiaHT 13 BHeceHHsIM N240P120K240 3a gpyroro
CTpOKY ciBOU 21 cepmHs.

7. HaiiOinpine 3HaYE€HHS EHEProeMHOCTI Bpoxkaro 77900 MJIx Oymo
oTpuMaHo T10puaoM Ek30Tik 3a mepiioro ctpoky ciBou 10 cepriHs npu BHECEHHI
N240P120K240, mnpu 1bOMYy MAKCUMAJIbHUNW  KOE(IIIEHT EHEPreTUYHOI
edekTuBHOCTI — 2,34 OyB oTpuManuii ri0puaom Excaros 3a nepuioro CTpoky ciBowu,
ane y BapiaHTi 0e3 3actocyBaHHs J00puB. HaliMeHie 3Ha4YeHHS JaHOTO
koedimierTa 1,48 Oyno orpumano y Ti0puay EX30Tik 3a mepIioro cTpoky ciBOu, ajne

y BapiaHTi 13 MaKCUMaJIbHUM yJIOOPEHHSM.
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PEKOMEHJIAIIII BUPOGHUILITBY

B ymoBax [IlpaBobGepexxnoro Jlicocrenmy VYkpaiHu s OTpUMAaHHS
MaKCUMAaJIbHOI ypOXKalHOCTI HAcCiHHA o3uMoro pinaky (3,8-4,10 1/ra) 3 Bucokum
3arajJbHUM BUx00M oJii (1,76-1,85 1/ra) Ta pieHem pentadensHocTi (90,6-92,0 %)
arpoOpMyBaHHSIM Pi3HUX (POPM BIACHOCTI PEKOMEHIYEThCS:

— BUPOIIYBaTU CEPEIHbOCTUTINN TiOpua o3uMoro pimaky Ek30Tik, sxuit
XapaKTepU3yeThCsl OUIBIIIOK BPOXKAWMHICTIO TMOPIBHSAHO 13 CEPEIHBOII3ZHIMU
riopunamu Excens ta Excaron Ha 0,30 1/ra;

— mpoBonuTH ciBOY y apyriit (10 cepmus) ta Tpetiit (21 cepmHs) nmekami
CEpIHs, IO CHpuse 30UIBIICHHIO IUIONI aCHUMIUISAIINHOI MOBEPXHI, TPHUBAIOCTI

nepiogy (pPOTOCHMHTETHYHOI AISUIBHOCTI MOCIBIB, BpokaitHOCTI HaciHHs Ha 0,240-
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0,199 1/ra;

— yHOOpeHHS pimaKy O3WMOTO MPOBOJAWTH B TPHU CTPOKH 3 HOPMOIO
N240P120K240, 1110 320€3m1€Uy€E OTprMaHHs BpOkalHOCTI HaciHHs Ha piHI 3,80-4,10
T/ra, 3arajgpHOrO BUXOmy omi 1,76-1,85 T1/ra Ta CTIiKiCTh 10 OCHOBHHX

MIKOJOYNHHUX 00 '€KTIB.
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Jlooamoxk A. 1

KiabKicTh on1agiB B pOKH NPOBeAeHHSA J0CIIIKeHb, MM
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Jlooamox b
ITosiboBa cX0XKicTH POCJIHH 03UMOT0 pinaKy B POKH MPOBECACHHA I[OC.]'liIDKeH])
[TonboBa CXOXKICTH
Poku
Hopma Crnox . . I'TBPUJT .
MiHEpATBHOTO HO(I:)iBy Ex30TIK ‘ Excenp ‘ Excaron | Ex30Tik ‘ Excens ‘ Excaron | Ek30Tik ‘ Excenp ‘ Excaron | Cepenne .
n06puBa 3a TpH Pizanis
2012 2013 2014 porion A9
CTPOKY | KOHTPOIIIO
TIOCIBY

10.cepr. 79,00 | 78,50 73,00 78,80 | 77,70 78,90 79,80 | 80,10 79,80 78,40 0

NoPoKo 21.cepr. 80,30 | 82,30 78,50 77,50 | 81,10 79,70 81,20 | 81,70 80,20 80,28 0

05.8ep. 75,60 | 80,10 81,70 75,80 | 79,80 81,20 76,70 | 80,50 81,40 79,20 0
10.cepr. 81,40 | 79,70 79,90 83,30 | 80,60 80,60 82,30 | 81,40 81,50 81,19 2,79
NeoP30Kseo 21.cepr. 79,20 | 81,30 82,40 81,50 | 83,40 82,30 82,50 | 83,40 82,50 82,06 1,78
05.8ep. 73,00 | 79,50 83,50 79,80 | 81,70 83,60 80,00 | 82,70 84,80 80,96 1,76
10.cepr. 85,30 | 80,90 80,00 85,70 | 83,50 83,40 86,70 | 83,50 84,70 83,74 3,47
N120Ps0K120 21.cepr. 83,30 | 83,60 79,80 85,20 | 86,70 83,90 85,80 | 85,50 84,90 84,30 4,02
05.8ep. 80,30 | 82,30 82,30 83,70 | 85,50 85,00 82,60 | 84,10 86,40 83,58 4,38
10.cepr. 84,80 | 82,60 83,70 87,70 | 87,90 86,20 88,50 | 85,50 85,80 85,86 7,46
N180P90K1s0 21.cepr. 86,70 | 86,40 84,30 86,90 | 89,40 87,50 87,80 | 87,90 86,10 87,00 6,72
05.8ep. 83,20 | 83,60 87,60 87,50 | 86,30 89,70 83,50 | 85,90 88,30 86,18 6,98
10.cepr. 90,50 | 87,50 88,20 92,40 | 89,70 89,60 89,60 | 88,60 88,90 89,44 11,04
N240P120K240 21.cepr. 89,70 | 88,90 89,30 90,40 | 91,20 88,30 89,30 | 90,30 89,10 89,61 9,33
05.8ep. 88,70 | 86,80 90,70 89,90 | 90,30 90,10 88,70 | 89,10 89,50 89,31 10,11

B cepennbomy 3a pik mo ribpuny | 82,73 | 82,93 82,99 84,41 | 84,99 84,67 84,33 | 84,68 84,93 - -
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Puc. 3. Ilonvosa cxodxcicmop pociun 03umo2o pinaxy
(6 cepeonvomy 3a poku oociioxcens 2012-2014 pp.)

IDicepeno: nobyoosano aemopom Ha OCHOBI 8IACHUX OOCNIONCEHD
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Jlooamox B
TpuBagicTs npoxomxeHHs Mixkga3Hux nepioaiB pinaxky osumoro riopuay Ex3otik, 1io
Mixkdaszauii mepio Bererauitini 5
p1O0a nepion é’ 2
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A S ) Z |23 2dEdEdEdEdE8e | 8| tass & CcepeJIHE 10 o= =
5 v BapiauT ynobpenns | 5 | £t § S8 5§ 28 sf EgEd x| €S| 228 > ) = =
= 2 = = ggggig%ggggéi 0 'E:EN > CTPOKY IIOCIBY =9 @
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a Bl |g|E|Z|8|E|E]|E|2|g|27 & z 3
s|5lelg|sle|= |8 B85~ 5 ~
= & &7 |2 &g | & M
2 3 45|67 ]8|9f10]11]12]13]14]15] 16 17 18 19
NoPoKo 9 [11|10[17]12]|16[19|24|10] 201940 207 321
NeoP30Kso 9 | 9|10[17]12]|13[19 24|11 [24]|19]41] 208 322
10.08 | N120PsoK120 8 |10| 8 [14]12]18[18|24[12[26|20] 42212 214 326 208
N1goPgoK1so 8|7 |9[15]/10/19]20|24]|13[27|22]44] 218 332
N240P120Kz240 91 9|9[15]/10[19[20[24]14[29]24]45]227 341
o NoPoKo 8 110/13[15]10[19] 0 |24 14|13 16] 54 196 310
= NeoP30Kso 7 110/14[17]13][18] 0 |24[|15[14|17[52] 201 315
O | 21.08 | N12oPsoKizo 7 110/15[16[12|16] 0 |24|16|15] 18] 53] 202 204 316 318
S N18oPgoK 180 8 |10/14[17]16/15[ 0 |24 17|16 1953|209 323
N N240P120Kz240 7 110|14[17]16|16] 0 | 24|18 [ 17|20 |55] 214 328
NoPoKo 101113 [15]12|17] 0 [24|15[19|20] 32| 188 302
NeoP30Kso 9 [12|12[15]12[15] 0 |24 16] 202233190 304
05.09 | N120PsoK120 101014 [17]16|14] 0 [ 24|17 [21 23] 32 198 199 312 313
N1goPgoK1so 10[11]16[17 17| 9] 0 [ 24|18 [25] 26 36 | 209 323
N240P120Kz240 11]11]13[16 18| 6 | 0 |24 21[25] 2736 | 208 322
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IIpodosoicennsi oooamxy B
1 2 3 4 1516 |7]8]91]10]11]12]13|14 (15| 16 17 18 19
NoPoKo 8 8|9 |16|11|12 (18|23 |10 |23 |18 |40 | 196 296 ‘
NsoP30Keo 719 |7 (13|11 |17 (17|23 |11 |25|19 |41 | 200 300
10.08 | N120Ps0oK120 7|16 |8 (149 18|19 |23 |12 |26 |21 |43 | 206 206 306 306
N180P90K1s0 8 (8|8 (14| 9 18|19 |23 |13 |26 |23 |44 | 213 313
N240P120K240 10(10(12 (17| 9 |18 | 0 |23 |13 |27 |24 |53 | 216 316
< NoPoKo 9 | 9|12 |15]11|18| 0 |23 |13 |14 |17 |52 193 293
S NsoP30Kso 8 |9 |13|15|14|19| 0 |23 |14 |14 |17 |53 199 299
g 21.08 | N120PsoKi20 8 10|14 15|13 |17 | 0 | 23|17 | 15|18 |54 | 204 203 304 303
P N180P90K1s0 9 (12|13 |16 |14 |15| 0 | 23|18 | 16|18 | 54| 208 308
N N240P120K240 8 (13|13 |15|17|16| 0 | 23|18 | 17|19 |53 ]| 212 312
NoPoKo 10(11|11|16|13|18| 0 |{23|16|18|19|29| 184 284
NsoP30Keo 9 (9 (101613 |16 | 0 |23 |17 |21 |24 |31 | 189 289
05.09 | N120PsoK120 9 (1012 (14|17 |15| 0 |23 |18 |22 |23 |31 |194 193 294 293
N180P90K1s0 1011|214 |15|18 10| 0 |23 |19 |26 |26 | 33| 205 305
N240P120K240 101112131319 | 7 | 0 |23 ]22|26 |27 | 35| 206 306
NoPoKo 9|8 |9]15]/10|11|25|25]|10]18]17[38]195 315 \
NesoP30Kso 6 (10| 8 15|11 |12 |20 |25|11 |20 |18 |42 | 198 318
10.08 | N120Ps0oK120 85 |9 (158 |17|18|25|13|25|20 |43 | 206 207 326 397
N180P90K1s0 7198|139 18|19 (25|13 25|22 |44 | 212 332
N240P120K240 10(10| 8 |15| 8 | 17|20 | 25|15 |26 |23 |45 | 222 342
o NoPoKo 8 10|13 |15|10|19| 0 | 25|15 | 13|18 | 53| 199 319
S NsoP30Kso 9 | 8 13|18 |13|17| 0 | 25|16 | 13|16 |54 | 202 322
3 21.08 | N120PeoKi2o 7 (1115|1411 |15| 0 | 25|17 | 14|19 |55 203 203 323 323
P N180P90K1s0 1011 | 15|14 |12 |14 | 0 | 25|17 |15 | 17 | 54 | 204 324
N N240P120K240 7 (13|14 |15|13 |14 | 0 | 25|18 |16 | 18 | 54 | 207 327
NoPoKo 1110(12|16|12|16| 0 |{25|16|17 |18 | 30| 183 303
NesoP30Kso 10(10(12 (15|12 (15| 0 |25|17 |20 |22 | 32190 310
05.09 | N120PsoKi120 1010|212 |15|12|15| 0 |25|17|20|23|33|192 197 312 317
N180P90K1s0 111215131616 | 0 | 25|18 |22 |24 | 33| 205 325
N240P120K240 10(10(13 (15|18 18| 0 | 25|22 |23 |25 |34 |213 333
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Jlooamox I'
TpuBajicTs npoxomxeHHs Mixkga3Hux nepioaiB pinaxky osumoro riopuay Excesnb, 1i0
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= s::f &‘ = .; Lé § = A
2 3 4 5 6 7 8 9 |10 11|12 |13 |14 |15 | 16 17 18 19
NoPoKo 9 |10 |10 |12 (13 |14 |27 | 25| 11| 18| 17 | 39 9 319
NsoP30Kso 9 |10 11|14 13|13 |21 (25|12 (20|18 (40| 9 320
10.08 | N120PsoK120 9 (11 |110|13 (12|14 |20 |25 |11 |21 | 20| 42 9 210 322 324
N1s0P90K1s0 9 8 10 |13 (11|14 |22 | 25|13 |24 |23 |43 | 9 329
N240P120K240 9 (1010|1211 |11|17 |19 |25 |14 |23 25|43 | 9 331
™ NoPoKo 10|10 |12 |14 |11 (19| 0 | 25|15 | 13|17 |54 | 10 314
§1 NsoP30Kso 8 |11 (13|16 |14 (19| 0 |25|16|13 |18 |53 | 8 320
&I: 21.08 | N120PsoK120 8 |11 (16|17 |13 |17 | 0 | 25|17 |16 |19 |54 | 8 212 327 326
< N1s0P90K1g0 9 9 |15|116 |17 (17| 0 |25 (18|17 |20 |55 | 9 332
N240P120K240 8 |11 |15|18 |17 |16 | 0 | 25|19 |18 |21 |55 | 8 337
NoPoKo 11|11 |14 |15 |13 |16 | 0 | 25|16 |20 | 21|34 | 11 310
NsoP30Kso 10 (13113 (16 |13 | 15| 0 | 25|17 (21|23 |34 | 10 314
05.09 | N120PeoK120 111015161315 0 |25 1922|2433 | 11 203 317 317
N1s0P20K180 12 |12 |16 |19 |16 | 2 0 2511924 |26 |37 | 12 322
N240P120K240 10|12 |14 |19 | 17 | 2 0 |25 (22|24 |26 |38 10 323
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IIpoooeoicenns dooamxy I’

1 2 3 4 1516|789 ]10]11|12|13|14 15| 16 17 18 19
NoPoKo 101110 |11 |12 |13 |23 |26 |10| 19 |18 | 35| 198 298
NeoP30Keo 8 |11 (10|15 |12 |12 |24 |26 |11 |20 |19 | 37 | 205 305

10.08 | N120PeoKi20 8 (12| 9 | 15|12 |13 |25 |26 |10 |22 | 21|38 |211 211 311 311
N180PaoK180 10 (12 |10 | 15|10 | 13 | 25 |26 | 12 | 23 | 21 | 40 | 217 317
N240P120K240 1011} 9 |10|10 |16 |26 |26 |13 | 27 | 23 | 41 | 222 322
< NoPoKo 9 |11 |11 |15|10|17| O |26 |13 |12 | 18 | 50 | 192 292
S NsoP30Kso 7 12|12 |15 |13 |18 | 0 |26 |15 | 14 | 20 | 52 | 204 304

g 21.08 | N120PsoKi2o 7 1215|1812 |16 | 0 |26 |16 | 15| 21 | 563 | 211 209 311 309
P N180PgoK1s0 8 110 |14 |15 |16 |16 | O |26 | 17 | 18 | 22 | 54 | 216 316
N N240P120K240 7 1121411916 | 15| 0 |26 |18 | 17 | 24 | 54 | 222 322
NoPoKo 10 (12 |13 |14 |12 | 15| 0 |26 | 15| 21|19 | 33 |190 290
NeoP30Keo 9 |14 |12 |17 |12 |14 | 0 |26 |16 |20 |21 | 33 | 194 294

05.09 | N120PeoKi20 10 (11|14 | 15|12 |14 | 0 |26 |18 | 23|21 | 32 |196 199 296 300
N180P90K1s0 11 (131520 |15| 6 | O |26 | 18 | 23 | 23 | 36 | 206 306
N240P120K240 9 |13|13 (18|16 | 6 | 0 |26 |21 |25 |26 | 37 |210 310

NoPoKo 9 |12 |11 |11 |11 |11 |33 |24 11|21 |18 31| 9 323 332
NsoP30Ks0 9 |12 |12 |14 |11 |13 |23 |24 |12 |22 |18 39| 9 329
10.08 | N120PeoKi20 10 (13 |11 |14 |11 |14 |20 | 24 |11 |24 |21 |40 | 10 212 333
N180P90K1s0 7 (13|11 (14| 9 |14 |22 |24 |12 |26 |20 |42 | 7 334
N240P120K240 10 |12 |11 |12 |10 |17 |21 |24 |14 | 27 |23 |42 | 10 343
o NoPoKo 9 |12 13|14 9 |18 | 0 |24 |15 |15 |17 |52 | 9 318
S NsoP30Kso 1013141510 |18 | 0 |24 |15|16 |17 |52 | 10 324

3 21.08 | Ni120PsoK120 10 (13|15 |16 |11 |17 | 0 |24 |16 |17 |18 |53 | 10 210 330 330
P N180PgoKi1so 10 (13|16 |17 |12 |17 | 0 |24 |16 |18 |19 |53 | 10 335
N N240P120K 240 7 | 13|16 (18|14 |16 | 0 |24 |18 |20 |21 |54 | 7 341
NoPoKo 12 |13 15|16 |11 |16 | 0 |24 |16 |20 |19 | 35| 12 317
NgoP30Ks0 10| 15|14 |16 |11 (17| 0 |24 |17 | 22| 20| 35| 10 321

05.09 | N120PeoK120 12 (12 |16 |17 |11 | 15| 0 |24 |19 | 25|21 | 35| 12 206 327 326
N1goP20K1s0 13 (14 |17 |19 |14 | 7 | 0 |24 |21 |26 |23 |37 | 13 335
N240P120K240 11 (14 (15|20 |15 | 7 | O |24 |22 |27 |27 39| 11 341
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IIpooosoicenns dooamxy J{

1 2 3 4 |56 |7|8]9|10(11]12|13|14|15| 16 17 18 19
NoPoKo 11|10 |10 |11 |10 |10 |22 |23 |10 | 18 | 18 | 35 | 188 288
NsoP30Kso 10|12 |11 |12 11 (12|21 |23 |11 |18 | 18| 35 |194 294

10.08 | N120Ps0oK120 8 (12 10|15 |12 |12 |21 |23 |10 |21 |20 | 36 |200 199 300 300
N18oP9oK1g0 1012 |10 | 15|11 (13|23 |23 |11 |19 |21 | 37 | 205 305
N240P120K240 10 (11 |10 | 10|12 |13 |25 |23 |13 | 21| 23|38 |209 309
< NoPoKo 10|11 |11 |13 |12 (18| 0 |23 |13 | 15| 18 | 46 | 190 290
g NeoP30Keo 9 |12 |12 |12 |11 |18 | 0 |23 |15 |15 | 20 | 49 | 196 296

g 21.08 N120Ps0K 120 9 |12 (13|15 (12|18 | 0 |23 |16 | 15| 21 | 50 | 204 204 304 304
§ N180PaoK 180 10 (11|14 (15|13 |18 | 0 |23 |17 |16 |23 |51 |211 311
N240P120K240 7 112114119 |16 |18 | 0 |23 |18 |16 | 24 | 52 | 219 319
NoPoKo 10 (12113 |14 |14 |15 0 |23 |17 |21 |19 | 35 |193 293
NsoP30Kso 9 |14 (12 |17 {14 | 15| 0 | 23|16 |21 |21 |35 |197 297

05.09 | N120PsoK120 10 (13 |14 | 15|15 |16 | 0 |23 |18 |23 |22 |36 |205 204 305 304
N1s80P90K1s0 11 |14 |1 15|20 |15 | 7 0 |23 20| 25|23 | 37 |210 310
N240P120K240 9 |13 |14 |18 |16 | 8 | 0 |23 |23 |25 |26 | 38 |213 313
NoPoKo 9 (1111110 9 |11 |31 |25|11 |18 |18 |30 (1% 314
NgoP30Ks0 10| 13|12 |11 /10|13 |25 |25 |12 | 19| 19| 31 | 200 320

10.08 | N120PsoK120 10 (13|11 (14 |11 |13 |23 |25 |13 |22 | 20| 32 | 207 207 327 327
N1s80P90K1s0 8 |13 (11|14 |12 |14 |23 |25 |14 |24 |22 | 34 |214 334
N240P120K240 10 (12 |11 |12 |13 |14 |21 | 25|16 |27 | 23 | 36 | 220 340
o NoPoKo 9 (12 113121119 0 (25|17 | 15|18 | 40 | 191 311
P NeoP30Kso 10|13 | 15|13 |12 (20| 0 | 25|18 | 17 | 19 | 41 | 203 323

3 21.08 | Ni20PsoKizo 10 (13|15 (13|12 |21 | 0 | 25|19 |18 | 20 | 42 | 208 209 328 329
g N1goPgoK1s0 10 |13 |16 |17 |12 |20 | O | 25|21 | 19 | 22 | 44 | 219 339
o N240P120K240 9 |13 116 |18 (14|19 | 0 [ 25|20 |21 |22 | 45 | 222 342
NoPoKo 11 (131514 13|16 | 0 | 25|18 |19 | 20 | 38 | 202 322
NgoP30Ks0 10| 15| 15|16 |13 |17 | 0 | 25|18 | 20 | 21 | 39 | 209 329

05.09 | N120PsoK120 11 (15|16 |17 |14 |17 | O | 25|19 |21 | 22 | 40 | 217 214 337 334
N1s0P90K180 1315|1719 |14 | 8 0 |25 (2122|2442 | 220 340
N240P120K240 11 |14 |16 |21 (15| 9 | 0 | 25|21 |23 |25 | 43 | 223 343
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BIPOBA/’KEHHS HAYKOBO-10CTiAHOT po6oTH

1. Haiimenyeanns naykoeoi ycmanosu — BiHHUIBKHI HaLiOHATBHUIA arpapHui
yHiBepcuTeT MiHicTepcTBa ocBiTH | Hayku YKpaiHH.

2. Haiimenysanns HJIP, wo npoxodumv enposadicenns: "BIIMB eleMeHTIB
TEXHOJIOTii BHUPOIYBaHHS HA MPOAYKTUBHICTH 1 SAKiCTh HACIHHS O3MMOIO pinaky B
ymoBax IlpaBoGepexnoro Jlicocreny Vkpainu" (mepkaBHuil peecTpauiiHmii HOMED
01130U007525).

3. Asropu 3aBepurenoi H/IP: Masyp Bikrop AHaToniioBHY, KaHIUAAT C.-T. Hayk,
npodecop; Manepa Ombra OreriBHa, acHCTeHT BiHHHIBKOTO HAIIOHATBHOIO
arpapHoOro yHiBepCHUTETY.

4. Bnpoeaodowcenns npoeoounace ¢ CTOB "ABanrapa" c. CinpHuLs,
Tynbunncekoro p-Hy, Binnunekoi o6macri.

5. Bionosioanvhi 3a 6npoeadicenns:

- Bil BiHHMIIBKOTO HalliOHAIBHOIO arpapHOro yHiBepcuTeTy — Mauepa Osnbra
OneriBHa, aCUCTEHT;

- Bit CTOB "Apanrapa" — Mensuuk B.M, rooBHuif arpoHoM.

6. Ymosu nposedenns enposadcennsa: Jlicocten NpaBOOEpeHUM, IPYHTH —
YOPHO3EMH Ta Cipi OITi A30JIEHi.

7. Obcaz enposadacenns: 87,9 ra.

8. Cmpox enposadoicenns: 2019-2020 pp.

9.Memoouka npoeedenHs 6npoeadiicens: BUKOPHCTOBYBAJIM HACIHHS 03MMOTO
pinaky cepeanbocTurioro riépuay Exsotik, ciBby mposomumu 10 CEepIIHS, B OCHOBHE
yaobpenns BHocwiH P3Kso, npu mociBi  BHOCHIH NPKyy, mnpoBomumu Tpu
MiDKUBJIEHHS: Tiepine — Neo; apyre — Ngo: TpeTe — N3o.

10. Ilopienanns nposodunu no peKOMeHIOBaHOT TEXHOJIOTI] BUPOIIYBaHHS pilaky
O3UMOTO TiGpUIiB CepeIHBOI IPYIH CTHIJIOCTI.

12. Haitieuwuit npupicm 3epna cranosus 0,41 1/ra.

13. Pexomenoayii eupobruymey: BupouryBatu riGpHz pimaky o3zumoro Ex30Tik,
ciBOy npoBoaut 3 10 1o 12 cepms, BUKOPHCTOBYIOYH HOpMY 100PUB NoyoP)20Ko4 y 1.

P-

4
I"onosnuii arposom CTOB "ABanrapz” ‘% Menbuuk B. M.
Kaun. c.-r. Hayk, npodecop, *

pexTop BiHHHIBKOrO HalLliOHATBHOTO

arpapHoro yHiBepCHTeTy W’yﬁ&yp B. A.
AcucTeHT BiHHHIIBKOrO HaIliOHATBHOTO d ' o
arpapHoro yHiBepCHUTETY m Mauepa O. O.

[
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3ATBEP/DKVIO
isfk CAQOB "ATPODIPMA

[Tonomap 1O. B.

2020 p.

AKT

BIIPOBA/IZKEHHSI HAYKOBO-10C/IiIHO]

|. Haiimenyeannsa Haykoeoi ycmanosu — BiHHHIBKUH HALllOHAJILHUIA arpapHui
yHiBepcuTeT MiHiCTepCTBa OCBITH i HAYKH YkpaiHu.

2. Haiimenysanns HJIP, wo npoxooume 6NpOBAOJICEHHA: "BIUIMB €JIeMEHTIB
TEXHOIOTIi BHPOIIYBaHHS HAa MPOXYKTHBHICTH i SKiCTh HACiHHS O3WMOro pinaKy B
ymoBax IlpaBoGepexsoro Jlicocremy Vkpaiau" (ZepxaBHHH peecTpauiiHui HOMEp
0113U007525).

3. Asropu 3asepmesoi HJIP: Masyp Bikrop AHaTOIOBHY, KaHAUJAT C.-T. HayK,
npodecop; Mauepa Ompra OuneriBHa, aCHCTEHT BiHHUIBKOTO HAalliOHAJIBHOTO
arpapHoro yHiBepCUTETY.

4. Bnposaoaicenns nposoounace 6 CTOB "Al' PO®IPMA "KPACHE" c. Kpacre,
TuBpiBChKOTO p-Hy, BiHHHIIBKOT 06N1ACTi.

5. BionogidanvHi 3a 6NPOBAONCEHHA:

- Bix BiHHMIBKOrO HAIIOHAJIBHOTO arpapHoro yHiBepcurery — Marepa Onbra
OneriBHa, aCUCTEHT;

- Bix CTOB "ATPO®IPMA "KPACHE" — Mapxkesu4 B.M, rosioBH##i arpoHOM.

6. Vmoeu npoeedenns enpoeaddicenns: Jlicocrem npaBoOepeKHUM, IPYHTH —
4OpHO3eMH Ta Cipi OMia30JIeHi.

7. Obcsz enposaddicerns: 35,6 ra.

8. Cmpox enposadaicenna: 2019-2020 pp.

9. Memoouxa npoeedeHHs 6npo8aodd’CeHH:A. BUKOPUCTOBYBAIN HaACiHHS 03MMOrO
pimaky cepeaHpomizHboro ri6puay Excens, ciBby mpoBoauiu 21 ceprHs, B OCHOBHE
yno6pennss BHocuiau  P3oKiso, mpu nociBi BHocwiM NPKgy, mnpoBoawid TpH
TipKMBIeHHS: Tiepiue — Ngo; Apyre — Ngo; TpeTe — N3o.

10. ITopienanns npogodunu 10 PeKOMEH10BaHOI TEXHOJIOTii BUPOILLYBaHHS PiNaKy
03MMOTO TiGPH/IIB CepeIHBOI-Ii3HBOI TPYTH CTUITIOCTI.

12. Haiisuwuii npupicm 3epHa cranosus 0,31 1/ra.

13. Pexomenoayii 6upobruymey: BAPOILYBaTH TiOpHA pilaKy 03UMOro Excens,
ciBby mpoBoauTH 3 21 1m0 23 cepriHs, BUKOPUCTOBYIOUH HOPMY 106puB NagoP120K240 y 2.
p.

[onosuuii arposom CTOB "AI'PO®IPMA
"KPACHE"
Kauz. c.-r. HayK, nmpodecop,

pekTop BiHHHI[BKOTO HAI[IOHAIBHOTO %7 /

MapkeBud B. M.

arpapHoOro yHiBepCUTETY e Masyp B. A.
AcucTeHT BiHHHI[BKOTO HalllOHAJIBHOTO = -
arpapHOro yHiBepCUTETY ,@ Marepa O. O.

//¥‘
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CHOCIb BHPOLLYBAHHSI PIITAKY O3UMOI'O B YMOBAX
NPABOBEPEKHOI'O JIICOCTENY YKPAIHH

Bunano Bianosiano no 3akony Ykpainu "[1po oxopoHy npas Ha BAHAXOAH
i KopucHi Mozieni”.

T S

N S
A

3apecctpoBano B JlepkaBHOMY peecTpi MaTeHTiB YKpaiHW Ha KOPHCHI
mozeni 25.04.2018.
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