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AHOTAIIA

Koswakoea T.C. Bnaup 0iocTUMYJSTOPIB Ta MiKpOeJeMEHTIB Ha
NPOAYKTHUBHICTH COPTIB ropoxy 3a pi3HHMX rycrotr mociBy. — Ksamidikariiina
HAyKOBA Mpallsl Ha MPaBax PYKOIUCY.

VY nucepraiiifHiii poOOTI MPEACTAaBIECHO TEOPETUYHE OOIPYHTYBAaHHS Ta
pe3yibTaTH EKCIEPUMEHTAIbHUX JIOCHIPKEHb 3 BUBYEHHS TEXHOJOTIH, SKi
BIUIMBAIOTh HA aJlanTaliidHi MpOLEeCH MNPOAYKTHUBHOCTI TOpOXY i BIUIMBOM
MIHJIMBUX MPUPOAHO-KIIMATUYHUX YMOB. [[ns1 MiHiMi3alii HEraTUBHOTO BILIUBY
OPUPOJAHUX YUHHUKIB BHUKOPUCTOBYBAIMCS 010700puMBa Ta MIKPOEIEMEHTH, IO
MICTATH O10JIOTITYHO AKTHMBHI PEYOBMHH, 3aBISKH 4YOMY PO3POOJIEHO BapiaTHBHI
METO/IM BIUIUBY Ha PICT 1 PO3BUTOK POCIUH TOPOXY.

3a0e3eUyeHHsT HaceJeHHsS €KOJIONYHO YHUCTHMH, OaraTuMu Ha OLIOK
OPOAYKTaMU JIETUYHOTO CIPSIMYBAHHS € Ba)JIMBOIO MPOOJIEMOIO, sika MOTpedye
HAraJlbHOTO BUpIilIEeHHS. BupoOHUIITBO TOpoXy, SIKM BiJI3HAYAETHCS BHCOKOIO
MOKUBHOIO IIIHHICTIO, B YKPAaiHi CTPIMKO 3pOCTaE, 1110 POOUTH pO3POOKY TEXHOJIOT1i
JUIsl MOr0 pAaIllOHAJIBLHOTO BUPOIIYBAaHHS HAA3BUYaHO akTyajabHOIO. OJHIE0 3
TaKuX TEXHOJIOT1H € pecypco3bepirarodi MeTo/Iu, 110 nepeadadyarTh BUKOPUCTAHHS
MIHIMAJbHUX J03 CHUHTETUYHUX JOOpPUB 1 CTUMYJSLIIO  a30TPIKCYOUUX
Oynp00uKOBHX OakTepid 3a JOMOMOrow OilompenapaTiB Ta MikpogoOpuB. Taki
MIJIXOJM € HE TUIBKM €KOHOMIYHO BHTIJHMMH, aje H €KOJOriyHO Oe3IeUYHHMH,
OCKUIbKHA BOHU MIHIMI3YIOTh HETaTUBHUI BIUIMB HA JTOBKULJIS.

HaykoBa HOBHU3HA Ofiep>KaHUX PE3YJIHTATIB MOJIATajla Y BU3HAUCHH] HAWO1JTBIIT
a/1alTOBaHUX COPTIB TOPOXY JJIE BUPOLIYBaHHsS B He3pollyBaHuUX ymoBax [liBaHs
VYkpainuy, a Takox y BUOOp1 €PEeKTUBHUX O10CTUMYJISITOPIB JJIsl M1BUILEHHS iXHBOT
IPOAYKTUBHOCTI.

MeToro Hammx JOCHIJKEHb OyJ0 BCTAHOBJIIEHHS OCOOJMBOCTEH pOCTYy M
PO3BUTKY PI3HUX COPTIB TOPOXY IMiJ BIUIMBOM OlocTUMYyNATOpIB «bio-renb» Ta
«XenadiT» y NOPIBHSAHHI 3 MIKpOETIEMEHTaMu 0OpPOM 1 MOJIIOJICHOM Ta KOHTPOJIEM
(0OpoOka mMOCIBIB BOJOI0), a TaKOX BIUIMBY BKa3aHUX IpenapariB Ha

OPOAYKTUBHICTb KYJIBTYPH.



JlocmimKeHHs IPOBOAMIIN 32 CXEMOI0 TPU(AKTOPHOTO TOTHLOBOTO AOCTIY.

®aktop A. Coptu ropoxy. O0’€KTOM TOCHIIKEHHS OyJIN TPU COPTU TOPOXY
— Omnot, Monyc, CBiT, siki Oyau BHECEHI JJ0 peECTpy COPTIB YKpaiHu. 3aBIaHHIM
JOCTIPKeHb OyJio BHSIBJICHHS HaWOUIbI edekTUBHOTO copTy miusa IliBmeHHoro
Creny YkpaiHu.

®daxrop B. O6pobiTOK OCIBIB CTUMYIATOPAMU. Y JOCHIAI BUBYAIU YOTUPH
BapiaHTH 00pOOKH MOCIBIB — BoJia (KOHTPOIIb), Mo+Bo, «bio-renby, «Xenadity.

®aktop C. I'ycrora mnociBiB. Ilpu BUBYEHHI e€QEKTUBHOCTI COpPTIB
BUKOpHUCTOBYBaid Tpu Tryctotu mociBiB: 0,9; 1,2; 1,5 mun/ra. [liama3oH rycTor
nocCiBiB OyB 00paHuil 3 aHATI3Y pEKOMEH/Ialliii BAPOOHHUKIB 1 JTITEpaTypHUX JIKEPEIL.

[TonpoB1 JOCHIAN 3 BUBUYEHHS MPOJYKTUBHOCTI COTPIB TOPOXY 3aKjIafanucs
mopiyao Ha pgochigHomy mom JIBH3 XJIAY, HuHI — HayKOBO-IOCIHITHOI
BUPOOHUYOI MIIBHUIII XEPCOHCHKOTO JIEPKABHOTO  arpapHO-eKOHOMIYHOTO
yHiBepcuTeTy BIponoBxk 2019-2021 pokiB BiAMOBIIHO 10 3arajibHOMPUAHSATOL
METOJIUKU 32 BCTAHOBJIEHOIO CXEMOI0 B YOTHPUPA30BOMY MOBTOpeHHI. OOpoOKy
IPOBOAMIIN Y a3y BYCOYTBOPEHHS Ta OyTOHI3aIIii.

TTOBTOpHICTH JOCTIAY — YOTUpHpa3oBa. IlociBHA miIoma AUISHKM — 72 M2,
obnikosa — 50 M.

VYci cnocrepexeHHs MPOBOAWIM Ha BCIX BaplaHTax JoCHiay y JBOX
HECYMIDKHHMX MTOBTOPCHHSX.

TexHounoris BUpOUTyBaHHS TOpPOXY B JAOCHIAL Oyia 3araibHONPUIAHATOO s
3onu IliBnennoro Cremny.

3a pe3yapTaTaMu JOCIIKEHb BCTAHOBIIECHO, IO (iTOreHeTUYHUN (HakTop
MaB HalMEHIIW{ BIUIMB HAa TPUBAIICTh BETETAIIMHOTIO MEPiOly COPTIB TOPOXY
Omnor, Monyc Ta CBIT, OCKIIBKUA BCl BOHU HAJIEXKATh 10 CEPEIHbOCTHUTIION TPYIIH 3
TpuBaiicTio Bereramii 70—80 mHIB 3a OJHAKOBHX YMOB BHPOIIYBaHHS. 3HAYHO
Ounbllle Ha 1eH TMOKa3HUK BIUIMBAjJa T'yCTOTa CTOSHHS POCJIMH: 31 3MEHILIEHHSM
rycrotd 3 1,5 man/ra no 0,9 muH/ra BereTamiiHui mepioj MOAOBXKYBaBCS, IO,
AMOBIPHO, MOSICHIOETHCSI 30UIBLIEHHSM IOl SKUBJIEHHS KOXHOI POCIMHH 1,
BIJINOBIIHO, TMOKPAIIEHHSAM iX 3a0€3ME€UEeHOCTI TMOXXWBHUMU pPEYOBUHAMHU Ta

Bosiororo. Kpim Toro, 0ioCTUMYISTOPH Ta MIKPOEIEMEHTH TaKOXX Malld 3HAYHHUN
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BIuB. [Ipemapar «bio-Tenb» MOMOBXKYyBaB BereTamiHuil 1mepiog Ha 7-8 IHIB
MOPIBHSAHO 3 KOHTPOJEM Ha BCiX BapiaHTax gociiny. O0podka «bio-renem» y ¢asi
BYCOYTBOPEHHS 1 OyTOHI3aIii 301/IbIITyBaja TPUBAIICTh BEreTaIiifHOTO Mepioay Ha
7-8 nHiB, mpenapar «XemadiT» MOJOBXKYBaB Horo Ha 5-6 AHIB, a cymim Oopy i
MOJTiIOIeHy — Ha 4-6 JTHIB, IO CBITYUTH MPO iX BUCOKY (h1310JIOTIYHY aKTHUBHICTH Ta
edekTuBHICTD. Yiepie st yMoB [liBaHs YKpaiHu BCTAaHOBJICHO, IO 3aCTOCYBaHHS
oopy, momioaeHy Ta OioctumynsTopiB «Xenadit» Tta «bio-renb» s 00poOku
nociBiB 'y (a3u BYCOYTBOPEHHs Ta OyTOHi3alli — 3amopyka IiJIBUIICHHS
MPOJYKTUBHOCTI JOCTIPKYBAaHUX COPTIB Topoxy. BcTaHoBieHo, 1m0 00poOiTOK
NOCIBIB O10CTUMYJISTOpPAMU Ta MIKPOEIEMEHTAaMU TPU3BOAMB 10 30UIbLICHHS
AKICHUX IOKa3HUKIB Yy BIJICOTKOBOMY BIJHOILIEHHI OUIbIIE, HIK y KUIBKICHOMY.
3acTocyBaHHSI MIKPOEJIEMEHTIB J1aBajio MPUPICT y cepenHboMy Ha piBHI 29-38%,
«Xenaditry» — Ha 39-54% Tta «bio-remo» — Ha 53—62%. Onepkani gaHi OO
BIUTUBY JOCHIKyBaHMX (DaKTOPIB HAa KUIBKICHUN TMOKa3HUK a30TO(IKCIOUNX
OakTepiil CBiIYaTh, IO KUIBKICTh OyJIb004OK a30To0aKTepy Ha KopeHsx 10 pocianH
ropoXy B JOCIIJKYBAaHUX COPTIB 3ajiekajia HacamIepe BiJl MOrOJHUX YMOB POKY
NPOBEACHHS OCTiIiB, TIOB’I3aHUX B OCHOBHOMY 31 3BOJIOKEHHSIM IPYHTY, TOMY IO
pu 3HUKEHH1 Bosiord 10 55—60% Big HB KiIbKICTh KOJOHIM OaKTepiil Ha KOPEHIX
3HAYHO 3MEHIIYETHCS, X PICT 1 PO3BUTOK CIIOBUIBHIOETHCSI.

JlocnimpKyBaHi COPTU BIAHOCATHCS A0 O€3JIMCTKOBUX «BYCATUX» (OPM, B IKHX
BEpXHIN SIpyC 3aMiCTh JIUCTKIB yTBOPIOE Byca, 10 OEpyTh aKTHBHY Y4YacTh Yy
¢dorocunresi, 3abe3neuyroun 40-47% Bin 3aranpHOi acuminsmii. B pesymnbrari
€KCIIEPUMEHTIB BCTAHOBIICHO, 1110 JBOPA30Ba 0OpOOKa IMOCIBIB CYMIMIII0 00Opy Ta
MOiOeHy mifBuIyBasia Bpokail Hacimas Ha 0,19-0,49 t1/ra (7,1-17,3%).
Buxopucranns «Xenadity» 30inbmryBano BpoxaiHicts Ha 0,17-0,52 1/ra (8,1—
20,3%). HaiOinpim BupakeHui edeKkT crocTepiraBcs Mpu 3acTocyBaHHi «bio-
reiao», mo 3a0esmeuyBaB mpupict ypokaro Ha 0,44-0,70 1/ra (18,3-26,3%).
MakcumanbHe 3011bI1eHHs BpoxkaiHocTi — 0,70 1/ra (26,3%) — Oyino oTpuMaHo y
copty Cait nipu ryctorti 1,2 min/ra, copty Omnot — 0,64 1/ra (21,3%) nipu rycToTi
0,9 mnu/ra, a copry Monyc — 0,57 1/ra (22,3%) npu rycrori 1,2 mun/ra. 3a

MiJICYMKaMHU JTOCHII)KeHb, HaWBUIIl MOKA3HUKU BPOXKAWHOCTI OYylI0 JOCSITHYTO Y
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copty Ornort, sikuii ipu 06pooITl «bio-renem» nas 3,64 1/ra pu ryctoti 0,9 muH/Ta,
a copt CBiT — 3,50 1/ra npu rycroti 1,2 man/ra. Copt Moayc nokasaB MakCUMaJIbHY
BpOKalHicTh 3,12 T/ra mpu rycroTi 1,2 muH/Ta.

OO6pobka mMikpoeneMeHTaMu Ta OlocTUMYysiTopaMu 301TbITyBana macy 1000
HACiHUH Ha 6—17% MOPIBHIHO 3 KOHTPOJIEM.

BHecenHst ux mpenapariB TaKOX CIPUSIO 30UTBIIEHHIO KUTBKOCT1 KBITOK Ha
pocnuHi: «bio-renpy MmiIBUIYBaB iX KUIbKICTh Y copTy Ormuior Ha 20,3%, y copty
Monyc —na 21,0%, a B copTy CBiT — Ha 22,4%. KinbKicTh 6001B, 1110 yTBOPIOBAJIUCS,
3anexana Bij copty. Ha koHTponbHUX 3pa3kax (00poOka Bogoro) coptu OmoT i
CeiT popmyBanmu 4,3—5,1 000iB Ha pOCIHHY, 1 UEH MOKa3HUK 30LIbIIYBaBCS 31
3MEHILIEHHSIM TycToTH mnociBiB. IIpemapar «bio-renb» 3a0e3medyBaB OpPHUPICT
KUJIBKOCT1 HACIHUH Ha pOCIKHY: y copTy OmioT — Ha 6,0 mT., y copty Moayc — Ha
4,0 mt., y copty CBiT — Ha 4,5 mr. IIpenapar «bio-reiab» Takok MaB HaWOLIBIITHAMA
BIUTMB Ha BUXIJ 3epHa 3 000IB TOPIBHAHO 3 HEOOPOOJICHHMMH BapiaHTaMH,
HE3aJIeXKHO BiJI COPTY.

[Ilomo OimkoBOI MpOAYKTUBHOCTI, copT OmnoT 1 CBIT moka3aid HaWBHIII
pesyabtat. Copt Ormuior 3abe3neunB Outkouit Buxin 0,80 T1/ra mpu rycrori 0,9
MiTH/Ta Tipu 00poO11i «bio-renem», a copt Cait — 0,81 T/ra mpu rycroti 1,2 miH/ra 1
0,80 1/ra mpu 0,9 mutH/Ta 3a Ti€i % 00poOKku. [HII BapiaHTH JaBaiau OUIKOBUN BUXI]T
B Mmexax 0,46-0,76 T/ra, mpu LbOMY Kpalll BaplaHTU MEPEBULIYBAIU KOHTPOJb
(0O6pobOxka mociBiB Boj010) Ha 12—13%.

KinbkicTs yrBOpeHUX 000iB TaKOK 3HAYHOIO MIPOIO 3aJiekaia Big copry. Y
KOHTPOJIBHUX BapianTax coptu Omiot 1 CBiT popmyBanu 4,3—5,1 600618 Ha pocIHHY,
a copt Moxayc maB 3,9 60618 nipu ryctoti 1,5 min/ra ta 4,3 606u mipu 0,9 min/ra,
o 0yno Ha 16% MeHIIe, HiX y 1HIIUX COPTIB.

3actocyBanHsi npenapary «bio-renby» cHopusuio 30UTBIICHHIO KITBKOCTI
HACIHMH Ha OJHY pOCIWHYy, 3abe3neuuBmu npupict Ha 6,0, 4,0 Ta 4,5 mir.
BIJIMOB1IHO O COPTax 3TiHO CXEMH JOCIITY.

[Ipenapar «bio-renby» MaB HaWOUIBIINI BIUIMB HAa BUXI1J 3€pHA B MOPIBHSAHHI

3 He0OpOoOIeHUMHU BapiaHTamMu. Moro 3acTocyBaHHS MIJBUIIYBAJIO 1M MOKa3HUK 10



82-83%, mio mnepeBmmryBago KOHTpoibHI 3HaueHHA (79-80%) wna 5,1%.
BiaminHOCTEM M TOCTIKYBAHUMHU COPTaMH HE BUSBIICHO.

3acTocyBaHHS MIKPOEJIEMEHTIB 1 010CTUMYISATOPIB 301IbIITYE PEHTAOETHHICTD
yCiX JOCHIDKYBaHUX COPTIB rOpOXY, a HAUBUIIUM 1€ MOKA3HHUK € MpU 0O0poOIl
MOCiBiB TIpenapaToM «bio-Tenby.

Ha exoHOMIiYHI MOKa3HMKHU TMPHU BUPOIIYBAHHI TOPOXY BIUIMBAIA TIEBHOIO
MIPOIO BCl JOCHIIKyBaHl (PakTOpu — COPT, T'yCTOTa IMOCIBIB, OI0CTUMYIJISITOPH.
Kpamum BusBuBcs copt Omnor, skuit 3a ryctot nocisy 0,9 miH/ra Ta JBOKpaTHIN
00poOui npenaparoM «bio-renb» naBaB mpudyTok 21900 rpu/ra, 3abe3neuyroun
penTabenbHicTh Ha piBHI 100,6%. Jlemo noctynascs ifomy copT CBIT 13 pruOyTKOM
19049 rpu/ra Ta penrabenbHicTiIO 89,2% 3a THX e ymMOB BHUpomyBaHHSI. Copt
Monayc MaB 111 moka3Huku Ha piBHiI 15119 rpu/ra Ta 67,7% 3a rycTOTH NOCIBIB
1,2 mutn/ra, 110 BKa3ye Ha WOro cnabKy aganTUBHICTH 10 YMOB [liBnHs Ykpainu.

HaiiGinpre eneprii 3 ypoxaem HakomuuyBaB copT OIJIOT 3a TYCTOTH
0,9 mn/ra Ta 06po6II ociBy npenaparom «bio-renb» — Ha piBHI 64,39 '[Ix/ra 3a
POKH JOCIIKEHB, IIPU [IbOMY €HEePreTUYHUIN KoeIIlieHT JocaraB 3HaueHHs 2,64.
l'apHi eHepreTuuHi mMoOKa3HUKUM Oyau B coprty CBIT, SKUI HaKONUYyBaB
61,92 '/Ixx/ra eneprii 3 koedimientom 2,32. Copt Moayc NOMITHO NOCTYIaBCS
BKa3aHUM COPTaM 3a [IMMU MOKa3HUKaAMHU.

[TpoBeneni mocmikeHHS BKa3ylOTh Ha Te€, IO JBOKPATHE 3aCTOCYBaHHS
npenapary «bio-renpy chpusie MOKpameHHIO (ITOCaHITApHOTO CTaHy IOCIBIB
TOpOXY, 3HIDKYE «IECTUIUAHUA THCK» Ha JOBKULISA Ta JI03BOJISIE TIEBHOIO MIPOIO
«010JI0T13yBaTH» TEXHOJIOT1I0 BUPOITYyBaHHS TOpoxy B 30Hi1 [liBnHsA Ykpainu.

Kpim Toro, nBokpatHa oOpoOKa MOCIBIB IIUM MPEnapaToM T03BOJISE 3HAYHO
HIABUIIUTH YPOXKAMHICTh JOCTIKYBAHUX COPTIB TOPOXY, MOKPAIIUTH MOKA3HUKHU
SAKOCT1 MOT0 3epHa Ta 3a0€3MeUUTH €KOHOMIYHE BUKOPUCTAHHS BOJIOTH.

KuarouoBi cjoBa: coptu ropoxy, Oiojorizaiisi BHUPOIIYBaHHS, TyCTOTa
MOCIBIB, MIKpOEIEeMEHTH, OiocTumynsitopu, «bio-renby, «Xenadity, (eHosoris,

OloMeTpisl, ypOXKaiHICTh, CTPYKTYpa, AKICTb.



ABSTRACT

Kovshakova T. S. The impact of bio-stimulators and microelements on the
productivity of pea varieties with different plant densities. — A qualifying paper
submitted as a manuscript.

The thesis presents the theoretical substantiation and results of experimental
research into technologies affecting the adaptation processes of pea productivity
under the influence of changing natural-climatic conditions. To minimize the
negative effect of natural factors, bio-fertilizers and microelements containing
biologically active substances were used. Do to this, various methods for affecting
the growth and development of pea plants were proposed.

Providing people with environmentally friendly dietary products, rich in
protein, is an important problem that needs to be solved urgently. The production of
peas characterized by high nutritional value is growing rapidly in Ukraine that makes
the development of technologies for efficient cultivation highly important. One of
such technologies is resource-saving methods involving the use of minimal doses of
synthetic fertilizers and stimulation of nitrogen-fixing rhizobium bacteria by means
of bio-preparations and micro-fertilizers. Such approaches are not only cost-
effective but also environmentally friendly since they minimize the negative impact
on the environment.

The scientific novelty of the obtained results consists in identifying the most
adapted pea varieties for growing under non-irrigated conditions of the South of
Ukraine, and also in selecting effective bio-stimulators for increasing their
productivity.

The purpose of our research was to identify the peculiarities of the growth and
development of different pea varieties under the influence of the bio-stimulators
«Bio-gel» and «Khelafit» in comparison with the microelements of boron and
molybdenum, and the control (crop treatment with water), and also the impact of
these preparations on the crop productivity.

The research was conducted according to the scheme of a three-factor field

experiment.



Factor A. Pea varieties. Three pea varieties — Oplot, Modus, and Svit included
into the register of varieties in Ukraine — were the research object. The task of the
research was to find the most efficient pea variety for the Southern Steppe of
Ukraine.

Factor B. Crop treatment with bio-stimulators. Four variants of the crop
treatment — water (control), Mo+Bo, «Bio-gel», and «Khelafit» were studied in the
experiment.

Factor C. Plant density. When examining the variety efficiency, three plant
densities were used: 0,9; 1,2; 1,5 min/ha. The range of the plant densities was
selected on the basis of the analysis of the producers’ recommendations and
literature sources.

Field experiments aimed at studying the productivity of pea varieties were
conducted annually in the research field of the SHEI KSAU, at present — on the
research production plot of Kherson State Agrarian and Economic University in
2019-2021 according to the generally accepted methodology and the established
scheme in four replications. Crops were treated at the stages of tendril formation and
budding.

The experiment was repeated four times. The crop area of the plot was 82 m?,
the accounting area was 50 m?.

All the observations were conducted with all the experiment variants in two
non-contiguous replications.

The technology for pea production in the research was generally accepted for
the zone of the Southern Steppe.

The research allowed for establishing that the phylogenetic factor had the least
effect on the length of the growing season in the researched varieties Oplot, Modus,
and Svit since all these varieties belong to the middle maturity group with the length
of the growing season of 70-80 days under the same growing conditions. Plant
density had a more considerable impact on this indicator: the length of the growing
season increased as the plant density decreased from 1.5 min/ha to 0.9 min/ha which
Is obviously related to an increase in the nutrition area of individual plants and,

therefore, to the improvement of their mineral nutrition and moisture supply. Bio-
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stimulators and microelements also had a considerable impact. The preparation
«Bio-gel» increased the length of the growing season by 7-8 days in comparison
with the control in all the variants of the experiment. Treatment with «Bio-gel» at
the stages of tendril formation and budding increased the length of the growing
season by 7-8 days, the preparation «Khelafit» increased it by 5-6 days, and the
mixture of boron and molybdenum — by 4-6 days, which testifies to their high
physiological effect and efficiency. For the first time for the conditions of the South
of Ukraine, it was established that application of boron, molybdenum, and the bio-
stimulators «Khelafit» and «Bio-gel» for crop treatment at the stages of tendril
formation and budding ensures an increase in the productivity of the researched pea
varieties. It was found that crop treatment with bio-stimulators and microelements
led to a larger increase in qualitative indicators than in quantitative indicators in
terms of percentage. Application of microelements resulted in an average increase
by 29-38%, «Khelafity — by 39-54% and «Bio-gel» — by 53-62%. The obtained
data on the impact of the researched factors on the quantitative indicator of nitrogen-
fixing bacteria indicate that the number of rhizobia of nitrogen-fixing bacteria on the
roots of 10 pea plants in the researched varieties mainly depended on the weather
conditions of the year of conducting the experiment, which were largely related to
soil moisture, since the number of bacterial colonies on the roots considerably fell,
their growth and development slowed down when the moisture decreased to 55-60%
of the lowest moisture content.

The examined varieties belong to the so-called leafless «tendril» type, which
Is characterized by the formation of tendrils in the upper tier instead of leaves which
actively participate in photosynthesis ensuring 40-47% of the total assimilation.
According to the research findings, it was established that double treatment of pea
crops with the mixture of boron and molybdenum increased the seed productivity by
0.19-0.49 t/ha (7.1-17.3%). Application of «Khelafit» raised the productivity by
0.17-0.52 t/ha (8.1-20.3%). The most significant effect was observed in the
application of «Bio-gel», which ensured an increase in the grain yield by 0.44—
0.70 t/ha (18.3-26.3%). The maximum increase in the yield — 0.70 t/ha (26.3%) —

was obtained in the variety Svit with the plant density of 1.2 min/ha, in the variety
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Oplot — 0.64 t/ha (21.3%) with the plant density of 0.9 min/ha, and in the variety
Modus — 0.57 t/ha (22.3%) with the plant density of 1.2 min/ha. Over the years of
research, the highest indicators of productivity were observed in the variety Oplot
which amounted to 3.64 t/ha under crop treatment with the preparation «Bio-gel»
with the plant density of 0.9 min/ha, and in the variety Svit — 3.50 t/ha with the plant
density of 1.2 min/ha. The variety Modus showed the maximum average
productivity of 3.12 t/ha with the plant density of 1.2 min/ha.

Crop treatment with micro-elements and bio-stimulators raised the weight of
1000 pea seeds by 6-17% in comparison with the control.

Application of these preparations also contributed to an increase in the number
of flowers per plant: «Bio-gel» increased their number by 20.3% in the variety Oplot,
by 21.0% in the variety Modus, and by 22.4% in the variety Svit. The number of
beans mainly depended on the variety. In the control variants (crop treatment with
water), the varieties Oplot and Svit formed 4.3-5.1 beans per plant and this indicator
rose when the plant density decreased. The preparation «Bio-gel» ensured an
increase in the number of seeds per plant: in the variety Oplot — by 6.0 pcs, in the
variety Modus — by 4.0 pcs, and in the variety Svit — by 4.5 pcs. The preparation
«Bio-gel» also had the greatest effect on the grain yield in comparison with untreated
variants regardless of the variety.

In terms of protein productivity, the varieties Oplot and Svit showed the
highest results. The variety Oplot generated the protein content of 0.80 t/ha with the
plant density of 0.9 min/ha and the crop treatment with the preparation «Bio-gel»
and the variety Svit — 0.81 t/ha with the plant density of 1.2 miIn/ha under the same
crop treatment. Other variants had protein content at the level of 0.46-0.76 t/ha, and
the best variants surpassed the control (crop treatment with water) by 12—13%.

The number of beans also mainly depended on the variety. In the control there
were more beans in the varieties Oplot and Svit — 4.3-5.1 pcs per plant, and the
variety Modus had 4.3 beans per plant with the plant density of 1.5 min/ha and 4.3
with the plant density of 0.9 min/ha, i.e. by 16% less than in the other varieties.
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Application of the preparation «Bio-gel» contributed to an increase in the
number of seeds per plant at the level of 6.0, 4.0, and 4.5 pcs respectively according
to the research scheme.

The preparation «Bio-gel» had the greatest effect on the grain yield in
comparison with untreated variants. When it was applied, this indicator rose to 82—
83% exceeding the control values (79-80%) by 5.1%. No difference was identified
by the researched varieties.

Application of microelements and bio-stimulators increases profitability of all
the researched pea varieties, and this indicator is the highest one when the crops are
treated with the preparation «Bio-gel».

All the researched factors — varieties, plant density, and bio-stimulators —
affected economic indicators to a certain extent. The variety Oplot appeared to be
the best one: it showed the profit of 21900 UAH/ha and the profitability of 100.6%
with the plant density of 0.9 min/ha and double crop treatment with the preparation
«Bio-gel». The variety Svit was slightly inferior to it with the profit of 19049
UAH/ha and the profitability of 89.2% under the same growing conditions. The
variety Modus had these indicators at the level of 15119 UAH/ha and 67.7% with
the plant density of 1.2 miIn/ha, which indicates its poor adaptability to the conditions
of the South of Ukraine.

The variety Oplot accumulated the largest amount of energy in the yield with
the plant density of 0.9 min/ha and crop treatment with the preparation «Bio-gel» —
at the level of 64.39 GJ/ha over the years of research with the energy coefficient
amounting to 2.64. Good energy indicators were observed in the variety Svit which
accumulated the energy of 61.92 GJ/ha with the coefficient of 2.32. The variety
Modus was significantly inferior to the above varieties by these indicators.

Our research testifies that double application of the preparation «Bio-gel»
contributes to the improvement of the phytosanitary condition of pea crops, reduces
«pesticide pressure» on the environment, and allows for «biologizationy» of the

technology for pea production in the South of Ukraine to a certain extent.
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Moreover, double crop treatment with this preparation allows for increasing
the productivity of the researched pea varieties significantly, improving the
indicators of its grain quality, and ensuring economical use of moisture.

Keywords: pea varieties, biologization of cultivation, plant density,
microelements, bio-stimulators, «Bio-gel», «Khelafit», phenology, biometrics,
productivity, structure, quality.
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BCTYII

3arocTpeHHsi CBITOBOI MPOAOBOJILYOI Kpu3W Ta (HOpMYyBaHHS HETaTHBHUX
MPOTHO3IB IIOAO0 MOMAJIBIIOI JUHAMIKM 30UIBIICHHS IIH HA arpapHoOMy pPHUHKY
aKTyali3yloTh MUTaHHSA 3a0€3Me4YeHHs MPOAOBONILYOI O€3MEKHW He JHIIe IS
VYkpainu, ane it 11 6UIbIIOCTI KpaiH cBiTy. s Ykpainu npobiema 3a0e3nedeHHs
MPOJIOBOJILYOT Oe3MeKr Mae OCOOJMBE 3HAYEHHS, IO IOB’SI3aHO Hacamriiepen 13
Cy4yaCHHM CTaHOM PO3BUTKY BITUYM3HSHOTO arpolpPOMHUCIOBOTO KOMILIEKCY.
Curyaniro noripurye nepioJuyHe «py4yHe» BTpyUYaHHs epkKaBu y (YHKIIIOHYBaHHS
arpapHoro CeKTopy Ta HEe(QEKTHUBHICTb BIPOBAIKEHUX pedOpM y CUIBCBKOMY
rocofapctBl. BogHowac copusSTIMBI  NPUPOAHO-KIIMATHYHI yMOBH  JJiA
BUPOIIYBAHHS OUIBIIIOCTI CUIBCHKOTOCIIOAAPCHKUX KYIBTYp Ta TOTYKHHM
JIOJCHKUIA TOTEHITA] JO3BOJAIOTh YKpaiHi He Jwuiie 3a0e3MeUYuTH BIIACHY
IPOJOBOJIbYY O€3IEKY, a i CTaTH aKTUBHUM T'PaBIIEM Ha CBITOBOMY ITPOJIOBOJIBYOMY
punky [7, 19, 152]. 3epH00000BiI KyJIbTypH 3a BCIO ICTOPIiIO JIFOJACTBA IOCIIAIH
YiIbHE MICIIE B arpapHOMY CEKTOp1 BUPOOHUIITBA, ajie OCTaHIM YaCOM BOHU CTalld
3aiiMaTh MEHIII IUIONI Ta 3a0e3meuyBaTH HEJOCTATHIO KUIBKICTh MPOIYKINL st
notped HaceneHHs. [lonut Ha Taki KylIbTypH, SIK TOPOX, KOPMOBI 000U i 1HII (IJ1s
OPOAOBOJBYMX 1 KOPMOBHX I[JI€i), HE MOBHICTIO 33J0BOJBHSETHCA 32 PAXyHOK
BJIACHOTO BUPOOHHUIITBA B OaraThox KpaiHax cBity [87]. BaxxnuBe 3HaueHHS HUHI
Mae 3a0e3MeueHHs] HAaCeNeHHS EKOJIOTIYHO YUCTHMH IPOAYKTaMHU XapuyBaHHS
JTIETUYHOI CIIPSMOBAHOCTI, OaraTiMu Ha MPOTEiH. 3HAYHA POJb Yy BUPIIICHHI ITi€T
Ipo0JIEeMH MOXKE HAJIEKaTH TOPOXY, BUPOOHHUIITBO SIKOT'0 B YKpaiHi Ma€ TEHIECHIIIO
no 3pocranns [7, 87]. Tomy BuHHMKIa moTpeba pPO3POOUTH EIEMEHTH
pecypco30epirarouoi TEXHOJIOT1i HOro BUPOOHMIITBA 13 3aCTOCYBAaHHSIM HEBHUCOKHUX
7103 TOOpPUB CHUHTETHUYHOT'O MOXOJKEHHS IUISIXOM CTUMYJAIT Mii a30T}iKCyrounx
O0yIb00YKOBHX OaKTEpii, 110 € CAMOIOHTaMH rOpoOXY, 3 JOIIOMOI'0I0 OaKTepiaabHUX
1 MIKpOZ10OpHUB, K1 3HAYHO JEIIEBII1 32 MIHEpaJIbHI JOOpPUBa, MaJIO BUTPATHI NpU
BHECEHHI, HE IKOAATH IOBKIJUTIO Ta 3aB/ISKU MIKPO103aM € a0COJIFOTHO Oe3MeUHUMU

utst monei [7, 133, 134].
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Kpim 301nbI1eHHST BpOXKaHOCTI, TaKl arpo3axoAu CHPHUSIOTH MiJBUIICHHIO
POAIOYOCTI IPYHTY 3aBASKH HAKOMUYEHHIO OUIBINOI KUIBKOCTI B HHOMY O10JI0TT4HO
YUCTOr0 30Ty Micisi 30UpaHHS TOPOXY, MOPIBHSHO 3 HASBHUMHU TEXHOJIOTISIMHU,
JI03BOJITIOTH TOJOBKUTH TEPMIH HACTAHHS TEXHIYHOI CTUTJIOCTI HACIHHS Ta MEPi0]
foro nepepodkwu, 1o B ymoBax I[liBaHs Ykpainu € yxe BaXXJIMBOIO M aKTyaJIbHOIO
npoosnemoro [7, 48, 87]. OcranHiM YacoM Teml TOMONAHHS AeiuuTy OUIKa
POCIMHHOIO MOXOKEHHS MPUAUIAIOTh 3HauHy yBary [/, 152, 153]. OcobnuBwuii
aKIIeHT poOJIATh HAa 3MEHIICHHI TEXHOTCHHOIO HABAaHTAXCHHS HA HAaBKOJIMIITHE
CEpEeOBHIIE TTi/T YaC BUPOIYBAHHS ClIbCHKOT'OCIIOAAPCHKUX POCIUH Ta HA IMIMPOKE
BIIPOBA/PKEHHSI pecypco30epiratouux TEXHOJOT1M 31 3MEHIIEHHSIM 3aCTOCYBaHHS
npemapariB Ta AOOpWB XiMiuHOTO TOXOmkeHHS [7, 152]. Huui B HaykoBid
JiTepaTypl BCe 4acTilIe 3yCTPIYarOThCS MyOJiKallii, MpUCBSIYEHI 3aCTOCYBAaHHIO
010CTUMYJISATOPIB HOBOTO TMOKOJIHHS Ta MIKPOEJIEMEHTIB B arpOTEXHIIl PI3HUX
KyJIbTyp. AJie OUIBIIICTh MOCHIKEHb 1 MyONiKaiiid MPUCBAYEHI BUPOIIYBAHHIO
0000BUX KYJBTYp, 30KpeMa ropoxy, B 30HaX YKpaiHU 3 JJOCTATHIM 3BOJIOKCHHSIM.
Hamra po6oTa npucBsueHa BUBYESHHIO BIUTMBY O10CTUMYJISTOPIB 1 MIKPOEJIEMEHTIB
Ha MPOYKTUBHICTH COPTIB TOPOXY B «30HI pU3HKOBOTO0 3eMyiepodcTBay — Ha [liBiHi
Ykpainu [7].

AKTyaabHicTh TeMu. HuHi B ychoMy CBITI, 30KkpeMa B YKpaiHi, TOCTPO
CTOITh MpoOJieMa BUPOOHUIITBA OLJIKa POCIMHHOIO MOXOMKeHH. OTHUM 31 HUISAX1B
il BUpilmIeHHS € 30UTbIICHHS BHUPOOHUITBA BUCOKOOLIKOBUX KYJIBTYP POAUHU
60600Bux (Fabaceae), 10 sxoi HanexaTh YMHA, COUYEBHIIS, apaxic, COs, TOPOX Ta IHIIII.
OcobnuBe Mictie ajisi He3ponryBaHuX yrinb [liBaHs Ykpainu B 1IbOMY MEperiKy
3aiimae ropox nociBauit (Pisum sativa), 1o 37aTHUM, Ha BIAMIHY BiJ COi, IKa MOXeE
JlaBaTh BpOXKal y «30HI PHU3UKOBAHOIO 3eMIJIEpOOCTBa» TIABKUA TPHU 3POIIEHI,
dbopmyBatu 10 2,0-3,6 T/ra Hacinug [7, 48, 49].

CBoro yacy ropox 0yB roJIoBHOIO 36pHOO000BOIO KYJIBTYPOIO Ha YKPaTHCHKHUX
3eMJIsIX, 1 HelapMa HOro HasuBaIM «mapeMm MoiiBy». OCTaHHIM 4YacoMm uyepes
3pOCTaHHS TOMUTY Ha 3€PHO TOPOXY Ha CBITOBOMY PHHKY, 3a JaHuMU JlepkaBHOI

CIIYOM CTaTUCTUKU Y KpaiHH, MOCIBHI IUIOINII Topoxy 30ubmmincs Bix 150 tuc/ra
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B 2022 poui mo 430 Ttuc/ra y 2018 pori, a 30ip HaCIHHS TOpPOXY HAOIH3UBCS 10
1 mute/ra [257].

Ha >xanp, mpu oMy BpOXKAWHICTH TOPOXY 3aJMIIAETHCS Ha piBHI 1,9—
2,3 T/ra, TOMy piBEHb peHTa0eNbHOCTI cTaHOBUTH jumie 10-14%, mo Bumarae
pO3pOOKK Ta BMNPOBA/KCHHS Yy BUPOOHHUIITBO €JIEMEHTIB arpoTEXHOJIOTi, sKi O
3a0e3neunay 30UTBIIEHHST BpoXKaitHOCTI Topoxy B ymoBax I[liBgennoro Cremy
VYkpaiau g0 3,3-3,6 1/ra. Y Hamux AOCHIPKEHHSX IMpar€HeMo JOCSITTH IOTO 3a
pPaxyHOK ONTHUMI3allii T'YCTOTH IMOCIBIB 1 3aCTOCYBaHHIO OlOCTUMYJSTOPIB Ta
MikpoeneMeHTiB. s mboro Oyno oOpaHO COpTH ropoxy, 3aHeceHi 0 «Peectpy
COpTiB YKpaiHu» B OCTaHHI JECATUPIUYS, a IXHE HACIHHS HE € NePIUTHUM s
BUpOOHUKIB Hamoi 30HU. Coptu Omuior, Monyc ta CBIT — BITYM3HSIHOI CEJIEKIIi,
agantoBani g0 ymoB Cremy, HamexaTh 10 TPYNU CEPEAHHOCTHTINX, 13
BereramiiHuM rnepiogom 70—72 mi [70, 71].

VYci BOHM HalexkaTh JI0 TaK 3BaHOT0 0€3 JTUCTKOBOTO «BYCATOT0Y THITY, JJIS
SAKOTO XapaKTEpPHE YTBOPEHHA Yy BEPXHbOMY SIPYyCl 3aMICTh JIUCTKIB IXHbBOI
BUJIO3MIHHU — BYCIB, Y SIKMX TaKOX MPOXOUTh akTUBHUM oTocuuTe3 — 40—47% Bin
3arajabpHOI acumiamii [7, 9, 10].

Kpim BupimieHHs OUIKOBOI MpoOieMH, BUPOIILYBAaHHS TOPOXY MOJIMIIYE
AKICHI MOKa3HUKH TPYHTY, SIK1 32 OCTaHHI IECATUPIYYS MAIOTh CTPIMKY TE€HACHIIIIO
70 TOTIPIIEHHS BHACIIAOK HEJOTPUMAHHSA CIBO3MIH Ta CTPIMKOIO 3MEHIIEHHS
BHECEHHSI OpraHiuHUX JO0OpWB uepe3 iX KaracTpo(idHy HecTady, BHKJIUKAHY
3HAYHUM 3HIDKCHHSIM TIOTOJIIB’Sl TBAPWHHMIITBA SIK Y TPOMAJICBKOMY, TakK 1 B
npuBaTHOMY cekTopi Ha [liBmH1 Ykpainu. JloBemeHHs MOCIBIB TOPOXy M I1HIIMX
6000BuX KynbTyp 10 15-20% y cTpykTypi He3pouryBaHux ciBo3MmiH [liBreHHOTO
Creny Ykpainu 403BOJIUTH 3MEHIIUTH 200 MPUITUHUTH MPOIIECH Jerpajiallii TpyHTIB
IUISIXOM 30UIBIICHHS KITBKOCTI B HUX T'yMyCy Ta O10JIOT1YHOTO a30Ty 3aBISKU
31aTHOCT1 BKa3aHUX KYJIbTYp A0 a3oTdikcaiii, a, SK BIiIOMO, Micis 30UpaHHS
30KpeMa ropoxy B rpyHTI 3anumaeThest 40 30—60 Kr/ra 1erko1ocTynHoro a3ory [7,
12, 14, 48, 87, 132, 133, 134]. BupimeHH0 OKpEeMHX aCIeKTiB Ii€i aKTyalbHOT

npoOeMu i Oy MPUCBAYCHI HAIIIl JOCI1KEHHS.
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CTOCOBHO T'yCTOTH MOCIBIB, TO SIK OPUTIHATOPU COPTIB, TaK 1 JOCTIAHUKH B
3aJIEKHOCTI B1JI 30H Ta YMOB BUPOIIYBAHHS MPONOHYIOTh PI3HY I'yCTOTY CiIBOM — BiJl
0,8 mun/ra go 1,2 mun/ra — 1,8 mun/ra [7, 20, 25, 48, 128, 130, 133, 134, 153, 234].

Pe3ynbpraTi Hammx A0CTiKEHb OyAyTh HABEJICHI JIaJIi.

3B's130K po00TH 3 HAYKOBMMH NIPOrpaMaMHu, IVIAHAMHU, TEMaMH.

Hama po6ora Oyna npoBeaeHa B Mexax BUKOHAaHHS JlepxaBHOI HayKOBO-
TEXHIYHO1 MporpamMu «3epHOB1 KyIbTypu», [Iianporpama 1.02. 3 iHIIIaTUBHOI TEMU
«Po3pobut HaykoBi OCHOBHM €(EKTUBHOTO 3aCTOCYBAaHHsS OlompenapaTiB Ta
MIKpOEJIEMEHTIB MpPH BUPOILIYBAaHHI PI3HUX COPTIB Topoxy B ymoBax IliBaHs
VYkpainn», peectpauiiiauii nep:xasauii Homep 0118U007201. Pobora BuKOHaHa
BIJMOBIJHO /10 CUCTEMHU CTaHIAPTIB 3 1H(opmalli, 010110TeyHOi Ta BUJABHUYOT
crpasu [212].

VY Mexax 3a3HayeHOi HayKOBOI TEMAaTHKH aBTOPKa OKpeciuia i o0rpyHToBaia
TEOpETUYHI W  arpoTeXHIYHI OCHOBU  POCTY, PO3BUTKY, (HopMyBaHHS
NPOAYKTUBHOCTI COPTIB TOPOXY 3a PI3HUX TYyCTOT TIOCIBIB TIiJi BIUIUBOM
MIKPOEJIEMEHTIB Ta O10CTUMYJISITOPIB y He3poIllyBaHUX arpodiroreHo3ax [liBaHs
Ykpainu, 1m0 CIpsSMOBAaHO Ha ONTHMI3aIlil0 arpOCKOJIOTIYHIX YMOB BHUPOIIYBAHHS
rOpOXy.

Merta i 3aBaaHHs JOCJiIkeHHsA. MeTOI0 HaMX JOCTIKEHb OYyio
BCTAHOBJIEHHSI OCOOJIMBOCTEN POCTY M PO3BUTKY PI3HUX COPTIB TOPOXY IiJ] BILIUBOM
o0loctumynsTopiB «bio-renb» Ta «Xemadit» y MNOPIBHAHHI 3 MIKpOEIEMEHTaMHU
O6opoMm 1 MoJiOAeHOM Ta KOHTpoJieM (00poOKa TMOCIBIB BOJO0), & TAKOXK BIUIMBY
BKa3aHUX MpemnapaTiB Ha MPOIYKTUBHICTH KyJIbTypH B ymoBax IliBnenHoro Cremy
VYkpaiHu.

JIJis NOCATHEHHSI MOCTaBJIEHOT METH OyJIM BUKOHAHI Takl HAyKOBI 3aBJAaHHSA:

* aHaMI3 JIOCTYMHOI HayKOBOi 1H(OpMaIli MoA0 MEPCIEKTUB BUPOIIYBaHHS
COPTIB TOPOXY 3@ aAANTUBHUMHU TEXHOJIOTISIMU B YKpaiHI Ta 32 KOPJOHOM;

* BCTAHOBJIEHHS BIANOBIJIHOCTI BOJHO-TEIJIOBUX 1 TPYHTOBHUX YMOB MICIIs
IPOBEJICHHS JJOCIIIJIKEHHS 010JIONYHUM BUMOTaM POCIIUH TOPOXY;

* JIOCHIPKEHHS OCOOJIMBOCTI POCTY M PO3BUTKY POCIHMH TOPOXY BIPOJOBXK

BereTallii i KOMIUIEKCHUM BIUTMBOM (DAaKTOpIB, IO BUBYAIIHCS;
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* aHaJI13 XapaKTepy YTBOPEHHS HaJ3eMHOI i KOpEHEBOi G10Macu poCIuH, POCTY
Ta PO3BUTKY I'€HEPATUBHUX OPTaHiB KyJIbTYPH Ta iX CHIBBITHOLICHHS 32 OKPEMUMHU
eTarnaMy OHTOT'€HE3y OpOXY;

* BU3HAYCHHS 1HIMBIAYaJbHOTO i KOMIUIEKCHOTO BIUIMBY MIKPOEIEMEHTIB Ta
010CTUMYJISITOPIB Ha E€IEMEHTH CTPYKTYpPHU BPOXKar0, 3€pPHOBOI MPOTYKTUBHOCTI,
SIKICHHX 1 TOCIIOJIApCHhKO-I[IHHUX IMOKA3HHUKIB 3€pHA FOPOXY;

* JIOCIIJKEHHSI MOJeNll PO3BUTKY MPOJYKTUBHOCTI Ta XapaKTEPUCTUKH
€KOHOMIYHOI BapTocTi ropoxy coptiB Omior, Moayc, CBIT 3ajeXHO BiJ
JOCIKYBaHUX (PAKTOPIB;

* EKOHOMIiYHa, OloeHepreTuyHa OI[lHKa e(QEeKTUBHOCTI 3aCTOCYBAHHS
MIKpOEJIEMEHTIB Ta OIOCTUMYJIATOPIB MpPU IX BHUKOPHCTAHHI B TEXHOJOTI]
BUPOIIYBAHHS TOPOXY.

00’ext pocaimxennsi. OnTuMizallisi €JIEMEHTIB TEXHOJIOT1H BUPOITyBaHHS
HOBHMX COpPTIB TOpPOXY, IMPOLIECH POCTYy Ta PO3BUTKY POCIHH, iX BIUIUB Ha
POJYKTUBHICTh KYJIbTYPH.

IIpeamer gocaigxenns. Komruiekc HAyKOBHX MOJ0XKEHb 1 3aCTOCOBYBAaHUX
KOMIIOHEHTIB aJJaTUBHOI TEXHOJIOT1i BUPOIyBaHHs Tropoxy coptiB Omiot, Moxayc
Ta CBIT 13 BUKOPUCTAHHIM MIKPOEJIIEMEHTIB O0pY Ta MOJ10/1eHy i 610CTUMYIISITOPIB
«bio-renby Ta «XemadiT.

MeToau aocaixxennb. Y X041 JOCHTIKEHb 3aCTOCOBYBAIN 3araJIbHOPUMHSITI
HAyKOBI Ta CHeL[laJIbHI METOIU:

* NOJIbOBUM — JUISI CIIOCTEPEKEHHSI Ta BUBYEHHS pEakllii MOCIBIB TOPOXY Ha
BUKOPHUCTAHHS MIKpOZOOPHUB 1 G10CTUMYJISITOPIB IMiJT Yac X BUPOITYBAHHS;

* 7abOpaToOpHI METOJY BUKOPHCTOBYBAJIW JJIsi BU3HAYEHHS SIKOCTI 3€pHA,
CTPYKTYpH BpPOXKaro, a30T(PIKCYHOUOro MOTEHIlady COPTIB Ta aHaji3y I'PYHTOBHUX
YMOB TOIIIO;

* PpO3paxyHKOBUH — TIpU PO3PAXyHKY I[IOKa3HUKIB €KOHOMIYHOI Ta
010€HepreTHYHOI €(PEKTUBHOCTI €JIEMEHTIB TEXHOJIOT] BUPOILIYBaHHS KYJbTYpH 32
BaplaHTaMU JOCJIIly Ta MOAANIBIIIIHN X OLIHIIL;

* CTAaTHCTUYHHIA — TMPOBEIEHHS IUCIEPCIMHOTO aHaji3y Ta CTaTUCTUYHOTO

00poOITKY BpOXKAMHUX JAHUX 1 pe3yJIbTaTIB CYNMyTHIX CIIOCTEPEKEHb.
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HaykoBa HOBH3HA OJIep:KAHUX Pe3yJabTATIB.

Ynepwe nns ymos IliBnnst Ykpainu:

- 86Ccmano6eHo TiepeBary O10JIOTIYHO YHCTHX CTUMYJISATOpiB «bio-remby» Ta
«Xenadity HaI ICHYIOUMMH XIMIYHUMH CTUMYJIATOPaAMH — MIKpOEJIEeMEHTaMuU
6opoM Ta MO0 IEHOM TpH 00pOOIIi TTOCIBIB TOPOXY ;

- YOOCKOHAIeHO KITIOUOB1 €IEMEHTH aJJaITUBHUX TEXHOJIOT1H BUPOIIYBaHHS TOPOXY
JUIS OTPUMAaHHS BUCOKHUX 1 CTaO1TbHUX BPOXKAiB;

- NpoBedeHO arpoOeKOJIOTIYHY OIlIHKa COPTIB TOPOXY CTOCOBHO iX BiAMOBIAHOCTI
a010TMYHUM Ta O10TUYHUM YMOBaM arporeHo3y;

- HAOYIU NOOAILULO20 PO3BUMKY PEKOMEHAIIIT 11010 EKOHOMIYHOT Ta EHEPreTUYHOT
€(EeKTUBHOCTI BUPOLIYBAaHHSA COPTIB rOpOXy JUIsl OUIbII IMOBHOIO BHUKOPUCTAHHS
OPUPOTHOTO W TEXHOJIOTTYHOTO MOTEHIAIB.

IIpakTryHe 3HAYEeHHS OJeP:KAHUX pe3yJbTaTiB. Pe3ynbraTtu q0CTiKeHb
YIPOBAKEHO Y BUPOOHUIITBO J1JIs1 O10710T13a111i TEXHOIOT1i BUPOIIYBaHHS TOPOXY B
MiBJICHHUX 00JacTAX YKpaiHu.

Y ©I' «POKCOJIAHA» bino3epcrkoro paitony XepcoHChKoi 001acTi Oynu
BIIPOBA/XKEH1 Y BUPOOHUITBO Kpalli BapiaHTu jgociiay: y 2021 poii — Ha ol
50 ra, y 2023 pori — Ha mwionti 90 ra ta y 2024 porii — Ha mionii 75 ra, 3 CepeIHbOIO
BpOXKalHICTIO 3,5 T/ra, 10 MIATBEpAWIO BUCOKY €(PEKTUBHICTh 3aCTOCYBAHHS
JOCIIPKYBaHMX HAMH COPTIB Ta OioMpenaparis.

B ymoBax ®@OII «Denopuyk» cenuma [Ipuosepne, KopabenbHoro paiiony,
XepcoHChKO1 00yacTi OyB BIpoBakeHH Ha tuioma 20 ra BUpOOHUYOTO IMOCIBY
ropoxy B arpoHomiuHoMy ce30Hi 2021 p. copty Omot 3 BpoxaitHicTio 3,4 T/Ta, 3
BaJIOBUM 300poM 72 T Ta piBHEM peHTabeabHOCTI BUpoOHuUITBa 98 %. Po3pobieny
HAMU 30HAJIbHY O10JI0T130BaHy TEXHOJOT1I0 BUPOIIYBaHHS TOPOXY Ha 3€pHO
IUIAHYEThCSA 1 B IOJAJIBIIIOMY 3aCTOCOBYBAaTH Y BHUPOOHHUYIA MiSUTBHOCTI
roCroIapcTBa B CTPYKTYPI MOCIBIB TOBAPHOTO 3€pHA 3epHOO000BUX KYIBTYD.

Y rocnogaperBi IIIT «Arpodipma «Asanrapa» (c. Camose, binropos
JHicTpoBebkoro paiiony Onecekoi obnacti) y 2021 poui Ha BUpOOHUYMX TUIOMIAX
Oyno nocissHo 30 ra ropoxy copty OmoT, sikuil 3a0e31euuB BpokaiHicTh 3,6 T/Ta,

3 BajioBUM 300poMm 108 T Ta peHTabenbHICTIO BUpOOHMITBA Ha piBHI 112 %.
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3anpornoHoBaHy 30HANbHY 010J0Ti130BaHy TEXHOJIOTiI0 BUPOIIYBAaHHS TOPOXYy Ha
3€pHO IJIAHYETHCS M HaJlaal BOPOBAKyBaTH Y BUPOOHMY1 MPOLECH TOCIIOIapCTBA B
CTPYKTYp1 MIOCIBiB TOBAPHOT'O 3€pHA 3€PHOO000BUX KYJIBTYD.

Ocobuctuii BHecok 3100yBaua. JlucepraimiiiHa poOoTa € yHIKaJIbHUM
HAYKOBUM  JIOCHIIJDKEHHSIM, 3aCHOBAaHMM Ha  pe3yJbTaTax, OTPUMAHUX
0e3nocepelHbO JAMCEPTAHTKOI0, 3 METOI0 BHUPILIEHHS aKTyaJlbHOI HayKOBO-
NPAKTUYHOI MpodsieMr — JuBepcudikalili poCIMHHUIITBA Yepe3 BIPOBAHKEHHS
01070T130BaHUX MIAXOMIB 1O BHPOIIYBaHHS COPTIB Topoxy. Jlucepraris
NPEJICTaBIII€ CAMOCTIITHY, HOBY, 3aBEpILEHY HAyKOBY poOOTYy. ABTOpPKA CIILIBHO 3
HAyYKOBMM KEPIBHHKOM BHW3HAYMJIA 3aBAAaHHS JIOCIIDKEHHS, oOpana METOAM s
OTPUMAaHHS MPAKTUUYHUX PE3YIbTATIB, OCOOUCTO MPOBEia MOJbOBI Ta Ja0OpaTOPHI
EKCIIEpUMEHTH, 3TIMCHIIIA aHaJI3 1 y3araIbHEHHS JIITEPATyPHUX JHKEPEIT 32 TEMOTO
TUcepTaIliiHol pPoOOTH, a TakoK oOpoOmia eKCIepUMEHTalbHI JaHi IS
dbopMyIIIOBaHHS HAyKOBHX IIOJOKEHb, BHCHOBKIB 1 pEKOMEHJAIN IS
BUPOOHUIITBA.

AnpoOamisi pe3yJbTaTiB JAUCEPTAMIHKHOIO JOCHiI:KeHHA. Pe3synbratu
nucepraiiiHoi podotu Oynu arpoOoBaHi B iepiof 3 2019 no 2024 pp. Ha HAYKOBHX
1 HayKOBO-NIPAKTUYHMX 3aXxoJaX pI3HOrO pIBHS, BKIIOYAIOYM KOH(EpEeHIIil
po¢eCOPChKO-BUKIANANBKOTO CKIaly XEpCOHCHKOTO JEp)KABHOTO arpapHo-
€KOHOMIYHOI'0 YHIBEPCUTETY, MI>KHAPO/IH1 KOH(pepeHL1i, 001acHl Hapaau, CEMiHApH
Ta «Kpyrial cromm», «JHi moms»: I BceykpaiHChbKy HayKOBO-IIPAKTUYHY
KOH(epeHL110 «YTIpaBIiHHA Ta pallOHAIbHE BUKOPUCTAHHS 3EMEJIbHUX PECYPCIB B
HOBOCTBOPEHUX TEPUTOPIATHHUX TPOMaJax: MpoOJeMy Ta NUIAXU 1X BUPIMICHHS
(05-06 Oepe3nst 2019 poky, XepcoH); MDKHApOIHY HAYKOBO-TIPAKTUYIHY
KoH(pepeHItito «IHHOBaIlliHI TEXHOJOTII Ta aKTyaJdbHI MUTAHHS MiCII30UpaIbHOT
JOpOOKH  IIJIOJOOBOYEBOI TMPOMYKINI SK BaXUIb IMMIJBUINCHHS €KOHOMIYHOI
edextuBHOCTI» (14-15 Oepesns 2019 poky, XepcoH); BceykpaiHCbKy HayKoBO-
NPAKTUYHY KOH(PEPEHIIII0 MOJIOAUX BUEHHX 3 HaroAu JHs Hayku «CydacHa HayKa:
CTaH Ta NEepCreKTUBU PO3BUTKY» (23 TpaBHs 2019 poky, Xepcon); BeceykpaiHChKy
HAyKOBO-TIPAKTUYHY IHTEpHET-KOH(DEpeH1110, sika Oyna npucsyeHa 145-piuyto Bij

3acHyBaHHS Kadeapu O00TaHIKK Ta 3axucTy pociuH (24 tpasus 2019 p., Xepcon);
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MixHapOIHY CTYAEHTChKY HayKOBO-TIPaKTHUHY KoH(pepeHiito «CydacHl Miaxoau
710 MICAA30UpaIbHUX TEXHOJIOT Ta MAPKETHHTY IUIOA00BOYEBOI MPOAYKII» (28-
29 tpaBHs 2019 poky, Memnitorons); MibKHApOAHY HAayKOBO-NIPAKTUYHY
KoH(pepeHIio «BmimB KIIMaTUYHUX 3MIH Ta MPOCTOPOBUN PO3BUTOK TEPUTOPIi
3emJti: HacHiKU Ta nuiaxu BupimeHHs» (13—14 yepsus 2019 poky, Xepcon); 111
Bceykpaincbky HaykoBO-TIpakTU4YHY KoH(pepeHmiro «I[IpobimemMu Ta mpakTHyHI
MUTAaHHS I0JI0 BUKOHAHHS POOIT 13 3emueyctporo» (17 sxotHa 2019 poky,
XepcoH); MikHapOAHY HayKoBO-TIpakTHUHY ONline-koH(EpeHIilo MOIoauX
yueHux «HaykoBo nmpakTH4H1 OCHOBH (POPMYBaHHS iHHOBAI[ITHUX arpOTEXHOJIOT1H
— HOBITHI nigxoau wMonoaux BueHux» (19 TtpaBHs 2020 poky, Xepcon);
MixHapOJHY HAayKOBO-IPAKTUYHY KOH(eEpeHLl0 «BIUMB KIIMaTUYHHUX 3MIH Ta
IPOCTOPOBHIA PO3BUTOK TEPUTOPIA 3eMITi: HACTIAKY Ta NUISIXU BUpimeHHsD (11-12
gyepBHs 2020 poky, Xepcon); Il Bceykpaincbky HayKOBO-TIpaKTUYHY KOH(MEPEHITI0
MOJIOJUX Y4YEHUX 3 Haroau MiKHapogHOro AHS Hayku Ta JIHS mpaimiBHHKA
culbcbkoro rocmnoaapctBa «CydyacHa Hayka: CTaH Ta HEPCIEKTUBU PO3BUTKY Y
ciabecbkomy rocrogapctsi» (10 nmuctomana 2020 poky, Xepcon); V BeceykpaiHebky
HAYKOBO-TIPAKTUUYHY KOH(EPEHIII0 «YIpPaBIiHHSA Ta palloHaIbHE BUKOPHUCTAHHS
3eMeJIbHUX PECypciB B HOBOCTBOPEHUX TEPUTOPIAJIBHUX I'poMajax: mpoOiemMu Ta
nuiaxu ix BupimeHHs» (0405 Oepesns 2021p., Xepcon); III BceykpaiHCchky
HAYKOBO-TIPAKTUYHY KOH(EPEHII}I0 MOJIOAUMX BuY€HUX 3 Haroau [IHs Hayku
«CyyJacHa HayKa: CTaH Ta nepcrekTuBu po3BUTKY» (19 TpaBus 2021 poky, Xepcon);
IV MixnapoaHy HayKOBO-TIpaKTHYHY KOH(pepeHIito «BumB K1iMaTHYHUX 3MiH Ta
IPOCTOPOBUIA PO3BUTOK TEPUTOPI 3eMITi: HACTIAKY Ta Nusixu BupimeHHs» (10-11
yepBHs 2021 poky, Xepcon); [V BeceykpaiHchbKy HAyKOBO-TIPAKTUYHY KOHGEPEHITI0
MOJIOIMX YYEHHUX 3 Haroau JIHs mpaliBHUKA CUTBCHKOTO rocnojapcTBa «CydacHa
HayKa: CTaH Ta NEpCHeKTUBU po3BUTKY» (17 mucromama 2021 poky, Xepcon); V
BceykpaiHchbKy HAyKOBO-TIPaKTUYHY KOH(PEPEHIIII0 MOJIOANX BUCHUX 3 Haroau Jlus
Hayku «CydyacHa HayKa: CTaH Ta NEepCleKTUBU po3BUTKY» (19 TpaBusa 2022 poky,
XepcoH); MiKHapoAHY HAyKOBO-NPAKTHYHY KOH(MEPEHLII0 MOJIOAUX YYEHUX 3
Haroau JHs Hayku B YkpaiHi «HaykoBl OCHOBM peanizailii NpUHLUIIB KIIMAaTUYHO

OPIEHTOBAHOTO CLIBCHKOTO TOcTofapcTBa B arpoctepi Ykpaiamy», (17 tpaBusa 2024
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poky, Ozeca); MixkHapoIHy HayKOBO-TIPaKTUUHY KOH(pepeHito «CydacHi BEKTOPH
PO3BUTKY arpapHoi HayKkuy», mpucBsdeHy 150-piudro cTBOpeHHS XEpCOHCHKOTO
JIepKABHOTO arpapHo-eKoHOMIYHOro yHiBepcutery (17-18 BepecHs 2024 poky,
XepcoHn).

IMyoaikanii. 3a pe3yiabTaTaMud BHUKOHAHHS  JHUCEPTAILIAHOI  pOOOTH
ory0J1iKkoBaHO 23 HayKoBi mpaiii, 30kpema 1 HaykoBa MoHorpadis, S5 myOiikamii y
(dhaxoBUX KypHaJax 1 301pHUKAaX HAYKOBUX Ipallb YKpainu ta 17 Te3 gonosijaci Ha
HaykoBHX KoH(pepeHiisx. Biamosigno no m.8 [TocranoBu KMY Ne 44 Bin 12 ciuns
2022 poky, BpaxoBaHO KUTbKICTh 23 myOuikarlii, y KX BUCBITICHO pe3yIbTaTH
IUCepTaLiifHOi poOOTH.

Ctpykrypa i 06car qucepraunii. OCHOBHHUIA 3MIiCT poOoTH BUKIaaAeHO Ha 170
CTOpIHKaX KOMIT'IOTEPHOTO TEKCTY, IO CKJIAJA€ThCS 31 BCTYIy, S-TH PO3JLIIB,
BHCHOBKIB, peKOMeHa1lii BUpoOHUIITBY. PoGoTa Mictuth 32 Tabmuiil, 40 puCyHKiB.

Crmcok BUKOPHUCTAaHUX JiKepen Hanmiuye 260 HaiiMeHyBaHb.
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PO3JILI 1
AHAJII3 CYYACHOT'O CTAHY TA NEPCIIEKTUBHY BUPOIIYBAHHS
KYJbTYPH F'OPOXY ¥V CBITOBOMY ATPOBUPOBHMIITBI

1.1. Xponika ropoxy fIK KyJbTYPH: TNOXOMKEHHS, ICTOpisi, 3HAYEHHS,

PO3MOBCIO’KCHHSA TA NEPCNeKTUBU BUpPoOULyBaHHs B yMoBax IliBausa Ykpainu

Pisum sativum — Ttaky Ha3By naB ropoxoBi mociBHomy Kapn Jlinmeit y
XVIII ct., ane, 3a TBepmxenHsM Lllyneru M. C., 3inuenka A. 1., Kanencokoi C. M.,
JluxouBopa B. B. Ta Gararbox 1HIIMX aBTOPIB, TOPOX SK CUILCHKOTOCHOJAPChKa
KyJIbTypa BIIOMUH JIOASAM MPOTIrOM OCTAHHIX 5—6 THCSYONITH 1 OyB OJIHIEIO 3
OCHOBHHUX CKJIQJIOBUX ixHBbOro pamiony [49, 200, 201, 202, 234]. Ak ctBepmxKye
Ciacpka M. O. Ta iHIIIl aBTOPH, TOPOX MOYATH BBOJUTH B KYJIbTYpy B Mexupiudi,
Meconoramii Ta Iaii 3amoBro no Hamoi epu [29, 49, 152, 156, 252].

Ha teputopii cydacHoi Ykpainu ropox OyB BiJoMHii ik 3epHOO000BA OBOUYEBA
KyabTypa e 3 X cT., a Okpemi aBTOpH Ha3UBaIOTh HABITh OUIbII paHHIO AaTy — V-
VIII cr. HaiiGinb1oro po3noBcioxeHHs: ropox Ha0yB B Ykpaini 3 XVII-XVIII cr.
[49, 152, 156, 200, 202].

VY uelt nepioa, 3aBISAKKA HAPOJHIM ceseKIii, BiIOYBCS OCTaTOUYHUM PO3MOILIT
(opM ropoxy Ha 3epHOBI, OBOYEBI Ta KOPMOBI COPTH, SIKI PIZHATHCS MIXK COOOIO 32
BUMOTAaMH JI0 OKPEMHUX €JIEMEHTIB arpoTeXHIKHU: croco0y ciBOU, TYCTOTH TOCIBIB,
(GoHY MiHEpaIbHOT'0 XKUBJICHHS, 3pOIYBAIbHOT HOpMHU Ta iH. [49, 152, 201].

3rigHo 3 pocaimkenasymu O.]1. 3iHUeHKa Ta IHIIUX HAYKOBIIIB, 36PHO TOPOXY
Mmictuth Bim 16 1o 34% Oinka, no 54% ByrnesoniB, 1,6% xupy Ta moHan 3%
30JbHUX €JIEMEHTIB. bITOK TOpoxXy, OCOOJHMBO OBOYEBUX COPTIB, Ma€
30aJIaHCOBaHUN aMIHOKHMCIIOTHHUH CKJIaJ 1 3acBoroeThes Ha 50% kpaine, HiX OUTOK
nmenutli. Bin mictuts 4,6% nizuny, 11,5% aprininy Tta 1,2% tpunrodany, Toi K
OUI0K MueHuI1 MicTuThb Juie 2,3% ni3uny ta 3,6% aprininy [189, 201, 202].

['opox aKkTUBHO BHKOPUCTOBYETHCS Y Xap4yOBi MPOMHUCIOBOCTI 3aBISIKU

CBOIM CMaKOBHUM SIKOCTSIM 1 BUCOKI# ITOKMBHIN IIHHOCTI [49, 64, 203, 234].
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Morone, 3enene, Heo3pijie HaCIHHS TOPOXY, BiIOME SIK 3€JICHHUI TOPOIIIOK, a
TaKOXX He3pull 000M OBOYEBHUX COPTIB MAalOTh BaXKJIMBE MPOMUCIIOBE 3HAYCHHS,
30KkpeMa st KoHcepBHOI ramy3i [11, 14, 49]. 3enene HACIHHS OBOYEBUX COPTIB
ropoxy Oaratre Ha BiTaMiHH: BiTaMiH A (SIKUH CIpHUsi€ POCTY Ta HOpMAJi3ye 3ip),
Bitaminu B1 1 B2 (s1ki miATpUMyIOTh PO3BUTOK OpraHi3zMmy), a Takox BiTamin C (1o
peryitoe eHeprooOMiH 1 3HUKYE PIBEHb XollecTepuHy B kpoBi) [11, 14, 49].

XKup y HaciHHI TOpPOXYy MpPEJCTaBICHUN Yy HEBEIUKUX KIUTbKOCTAX —
npubsm3Ho 2-3%, 1 1ed MOoKa3HUK cJIabdo BapiloeThcsi MDK copTamu. OCHOBHa
YacTUHA KUPY CKOHLIEHTpOBaHa B 3apoAKy HaciHuHuU [49, 201, 234]. butok ropoxy
Ma€ MOBHOIIIHHUM aMiHOKUCIIOTHUM CKJIa] 13aCcBOIOEThCS Ha 60% Kpaiiie, Hixk O110K
nueHuni. Y ioro cknani € 4,66% nizuny, 11,4% aprininy ta 1,17% tpunrtodany,
10 3HAYHO TMEPEBUIIYE PIBEHBb ITUX aMIHOKHUCIOT Y OUTKY MIIICHHUIN, SKUH MICTHTH
mamre 2,32% nizuny ta 3,56% aprininy. lle poOuTh ropox He NUIIE IIHHAM
XapuyoOBUM TIPOJAYKTOM 3 BIAMIHHUMH CMAaKOBUMH XapaKTEPUCTHKAMH, ajne u
BXJIMBUM JUIsl TIETUYHOTO Ta JIIKYBAJIBHOT'O XapuyBaHHS, 30KpeMa 3aBIIIKH HOTO
31aTHOCT1 BUBOJIUTH COJI1 3 OpraHi3aMy. EHeprerudHa I[iHHICTh TOPOXY CTaHOBUTH
491 kxan Ha 100 r, y To#t yac sk nueHuns Mae 457 kkai. Y 1 Kr ropoxy MICTUThCS
1,17 xr 3acBoroBaHOro mpoteiny, 15,2 r mizuny 1a 3,2 r MeTioHiny [49, 152, 153,
172, 201, 234].

Cepen HaliOUIBIIMX BUPOOHUKIB ropoxy Jiaupye Kanana, sika 1IOpiduHO
BUpoOIsie oHaa 3 muH ToHH. Ha apyromy micii — @pa#iiist 3 06csirom OJIM3bK0
1,5 mute ToHH. Takox Benwki o0csaru BupoOsiroTh Kutait (1,2 M ToHH) Ta [HAisS
(800 Tuc. Tonn). Jlo cBiToBHX nifepiB HanexaTh Himeuunna (400 Tuc. TOHH) Ta
Benuko6puranis (200 tuc. ToHH). BupoOHuui o0carn MOXyTh 3MIHIOBATHUCS BiJl
poky a0 poky. OCHOBHMMH ekcrniopTepamu ropoxy € Kanama, ®@paniiis, ABcTparis
ta CILIA [208, 184, 252].

BpaxoByrouu Te, 110 BHYTPIIIHE CHOKMBAHHS W BUKOPUCTaHHS TOPOXY B
VYkpaini He nepeBuurye 200 tuc. ToHH, moHaa 500 THUC. TOHH 3epHOO000BUX MOXKE
Oyt ekciopToBano [87, 252].

Haitbinpmni mociBHI miomii ropoxy 3ocepemxeni B Jlicocteny (55% Bin

3arasibHOI mionli nocisiB), Creny (25%) 1 Ha Ilomicci (20%). Onnak 3a ocTaHHIN
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JECSITUPIYHUM MEeP10]T MOKA3HUKH 3aralibHOI IO MOCIBIB MiJ TOPOXOM B YKpaiHi
3HAYHO 3HU3WINCS, KoluBatouuch BiJl 191 tucsui rexrapis (y 2013 pomui) no 405
tucstd rektapiB (y 2017 pori), o B mopiBHsiHHI 3 1148,2 rexTapamu (y 1992 porri)
CTAaHOBUTH CYTT€BY pi3Huilto [87, 252, 257]. 3a peynpraTaMu 30UpaHHs BPOXKAIO
2020 poky, cepemHsi BpOKalHICTh rOpoXy B YKpaiHi cTaHoBWia 2,16 TOHHU Ha
rektap. [Ipu neranpHOMY aHaMI31 IUX MOKA3HUKIB B 00JIACTAX BUAUISIIOTHCA JTIIIEPU:
rocrogapcTtBa UYepHiriBcbkoi 00s1acTi gocsriii  BpoxaikiHocti B 3,4 T/ra, a
XMenbHUIbKo1 o0nacti — 3,3 T/ra. BuCOKI MOKa3HUKU BPOXKAWHOCTI TaKOX
crioctepiratotbest B [lonTtaBebkiit (3,2 1/ra), Binaunekit (3,0 1/ra) Ta Cymchkiit
(2,9 T/ra) obmactax [22, 87, 252, 257]. HaiiHmwk4ya BpOXKaWHICTH TOpoXy Oyia
3adikcoBaHa B YepHiBeubkil, [BaHo-®PpaHkiBCbKi Ta PiBHEHCHKIN oOnacTsx, ne
noka3Huku Oysu MeHmumu 3a 1,0 1/ra [252, 257].

VY 2017 porti peHTabeNnbHICTh Tamy3i Topoxy B Ykpaini cranoBwmia jutie 10%,
nopiBHSHO 3 80% pokom panime. 3 2016 poky BITUM3HSHI BUPOOHUKHU MIOPIYHO
30UThIITYBaJIM OOCSTH BUPOOHUIITBA — 573 Tuc. ToHH Ta 1097,8 THC. TOHH y 2017
pori. ITociBui romti mig ropoxom y 2017 porti cranoBwiu 405 tuc. ra, a B 2018
pouti — 431,7 tuc. ra [257].

XapakTepHOK OCOOJIMBICTIO O171Ka TOPOXY € T€, 110 BiH JIETKO PO3YHUHSIETHCS
y BOJIl, B PO3UMHAX HEUTPAJIIbHUX COJIEH Ta y CIa0KUX po3uuHax JyriB. Yum mermie
PO3UYUHSIETHCS OLIOK, TUM BiH € JOCTYITHIIIAM OpraHi3My JroauHu 1 TBapuH [18, 31,
43, 44, 49, 84, 234].

CBITOBI IUIOMNII MOCIBIB TOPOXY OXOILTIOIOTH 6,9 MITH Ta, a 3arajbHUAN 00CcsT
BUPOOHUIITBA 3€pHA CTAHOBUTH 13,2 MJIH TOHH TIpHU cepeaHiit BpoxaiHocTti 19,1
1/ra. B €Bpori ropox e npoBiHO0 3epH00000BOIO KyNIbTYpoto [87, 252, 257].

Horo 3epHo MicTuTb 20-35% GiNKa, KpoXMailb, ILyKPH, KUPH, BiTamidu (A, B,
B2, B6, C, PP, K, E), kapoTuH Ta MiHepaibHI PEYOBUHHU, TaKl K Kajid, KaJIbIliH,
Mapraselp, 3a1i30 1 pochop. ['opox kopucHUII 1151 310pOB’ s, 30KpeMa JIJisi CEPLIEBO-
CYJIMHHOI CUCTEMH, 1 OTIOMarae BUBOJAMTH coJil 3 opranizmy. ¥ 100 r 3epHa ropoxy
MicTuThesa 491 kkan (mopiBHSIHO 3 457 KKan y MIIEHUII), a BMICT OlIKa MPUOIU3HO
TaKUil caMuid, IK y cupomy M'sici. ¥ 1 Kr 3epHa mictuthes 1,17 KOpMOBUX OJMHULL,

180-240 r 3acBoroBaHoro nmpoteiny, 15,2 r mizuny, 3,2 r MeTiOHIHY, 2,3 T HUCTEIHY
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ta 1,6 r Tpunrodany. 3e1eHe HACIHHA TOPOXY Ta HEAO3PLl 600U OBOUYEBUX COPTIB,
K1 BUKOPUCTOBYIOTBHCS ISl KOHCEPBYBAaHHS, MICTATh A0 25-30% mykpy [49, 200,
203, 234].

Hwxye mnpuBenaeni nani JlepxkaBHOT CloyKOM CTaTUCTUKU Y KpaiHH
([epkomcTaTy) CTOCOBHO AMHAaMIKH BUPOOHULITBA TOPOXY B YKpaiHi 3a OCTaHHI
10 pokiB (Tabm. 1.1.).

Tabnuus 1.1

JluHamika BUpOOHUITBA ropoxy B YkpaiHi y 2015-2024 pp. (3a nanumn
Jepxxomcrary YKpainm)

Ne Pik [TociBua | BanoBuii | YpoxkalHICTb,
/0 | BUPOUIYBaHHS | IUIowa, | 301p, THC.T n/ra
THUC.Ta

1 2015 156 359 23,4
2 2016 170 378 22,4
3 2017 239 1100 31,9
4 2018 435 800 18,4
5 2019 253 572 22,6
6 2020 251 583 23,2
7 2021 238 548 23,0
8 2022 125 270 21,6
9 2023 139 368 26,5
10 2024 208 458 22,0

3a manumu Taba. 1.1. BUpoOHUUTBO ropoxy B Ykpaini y 2015 — 2024 pp.
BapIiOBAJIO MO POKax, IO MOB’SI3aHO B OCHOBHOMY 13 MOT'OJHMUMHU yMOBaMHU (SIK1
BIUIMBAJIM HA YPOXKAHICTh 3€pHa), Ta 3MIHOIO MOCIBHUX IuIoml. Pi3ke 3MeHIIeHHS
nociBHuX miom y 2022 — 2023 pokax moB’si3aHe 3 00MOBUMH JIIMH Ha TEPUTOPIi
VYkpainu, ane He3Ba)KarOUH HA 1€ MOCiBHA 1o B 2024 porri 301IbIIAIach MaiKe

710 PIBHS JIOBOEHHHUX IMOKa3HHKIB [257].
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['opox — 1€ ofHa 3 HaJaBHIMIUX KYJIbTYp, 1ICTOpis sIKOi Oepe MmovyaTtok y
rIMOMHAX CTOJITH SK B MPSMOMY, TakK 1 B IepeHOCHOMY 3HadyeHH1. B Iuaii Ta Kurai
HOro BBa)KaJM CHUMBOJIOM JOCTAaTKy, a Ha IMIBIHI YKpaiHM W CHOTOJIHI MOXHAa
3yCTpITH JUKOPOCITi BUay 1i€ei pocnunu. [49, 189, 202].

['opox 3ae6UIBIIOr0 BUPOIIYIOTH arpapii MIBASCHHUX 1 CXIIHHX oOJyiacTei
VYkpainu. [lonan mogoBuHY MOCIBIB TOPOXY MPOTITOM OCTAHHIX KUIBKOX POKIB OyI10
3ocepemkeno B Oaechkiit (y 2011 pomi — 68,4 trc. ra), Xapkiscebkiii (32,6 Tuc. ra),
3amnopi3bkiii (25,7 Tuc. ra), Mukonaisebkiii (19,4 tuc. ra) ta KipoBorpaacekiii (18,2
THUC. ra) obsactax. Bapto 3ayBakuTH, 10 TUIOL{I BUPOLLYBaHHS rOpoXy B YKpaiHi
BITHOCHO HeBenuki [252, 257].

I'opox € 1oOpuM NonepeTHUKOM J1JIsi O3UMOI MILIEHUIT, MOKPAITYIOYH SKICTh
IpyHTY, 30aradyrounm ioro asoroMm OiosoridyHoro moxomxenns [174, 175, 177].
[Ticnst 30upaHHs TOPOXY PUTLHUKH MAIOTh 3MOTY MPOTSTOM 2—3 MICSIIIB PAIIOBATH
HaJI TIOJIEM, 3HUKYIOUH 3a0yp’ STHEHICTh, MBUIIYIOUYH PIBEHb BOJIOTr03a0e3MeueHHS
Ta poarouocti rpynry [49, 200, 201, 202, 203].

BuporyBaHHs ropoxy K mapo3aiMardoi KyJbTYPH B CIBO3MIHI — BAXJIMBUN
daktop 30UIbIIEHHS xmi0odypaxkHUX pecypciB 3epHa [49, 189, 211, 234].
30UIbIICHHS TUIONI MiJ] TOPOX Yy CIBO3MIHAX J03BOJISIE 3MEHIIUTH 3arajibHy
co01BapTICTh POCIMHHUIIBKOT IPOAYKIIi, TOKPAIIUTH (PITOCAHITAPHUNA CTaH MOJIIB 1
HiJIBUIIUTH €PEKTUBHICTh BUKOPUCTAaHHS opHUX 3emenb. [200, 203].

[Tin BmmuBoM 06000BHX cuaepariB y 4—7 pa3iB 30UIBIIYETHCA KUTBKICTh
OynpO0ouKkoBHX OakTepiil, 3HAYHO WIABUINYETHCA (EPMEHTATUBHA AKTUBHICTh
IPYHTY, TOKpAIyIOThCI HWOro (QiTocaHiTapHi Ta BOJHO-(I3MYHI BIIACTUBOCTI,
CTBOPIOIOTHCS YMOBH JUIsl IHTEHCUBHOTO PO3BUTKY MIKpOOpraHi3MiB 1 MikpodayHHu,
sgKa BU3HAa4Ya€e poArodvicTh mojs. [lo3uTuBHA Ais cupepaTy TpuBae npoTsirom 3—4
pokiB [43, 46, 49, 53, 64, 156, 161].

['opox 3aliMae MpPOBiIHY MO3UINIO CEPEN XapyOBUX 1 KOPMOBHUX KYIBTYP
3aBJISIKM CBOTM BUCOKIN MOKUBHIN IIHHOCTI. BMicT O11ka B Oro 3€pHI BapilOEThCs
B Mexax 20,0-28,6%, a y cBixiit maci — Bixg 2,6 10 10,0%. YV koXHOMY IIEHTHEpI1
3epHa MicTUThC 112,2-116,4 xr KopMOoBUX oguHUITL Ta 20,5-24,0 KT mpoTeiny, TOII

gk y coinomi — 14,0-17,0 kr kopmoBux oauauib 1 2,8-10,0 xr npoteiny. TBapuau
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0X0Y€ CIOXHBATh TOPOX Yy OyIb-KOMY BHIJISIII — 3€JIEHOI0 MAacolo, CIHOM,
CIHaXK€M, COJIOMOIO, 3€pHOM ab0 3€pHOBHUMM BIJIXOJAaMH, IO ICTOTHO MOJIMIIYE
OinKoBHi ckiaa KopMiB [252, 258].

['opox mMMPOKO BUKOPUCTOBYETHCA JJIsi BHUTOTOBJIEHHS 3e€pHODYpaxy,
3eJICHOr0 KOPMY, CHIIOCY, CiHaXYy, TpaB’sHoro oopoimrHa [152, 153, 234]. BoporiHo
13 3epHa rOPOXY BUKOPUCTOBYIOTH SIK BOKIMBUN KOHIIEHTPOBAHHUM KOPM. 3eTeHUN
TOPOIIOK NEpEeBakae BC1 OBOUEB1 KyJIbTYpH. Y OUIKY ropoxy MicTUThCs 59—79% 1
OLTBIIIe BOJOPO3UMHHKX pedoBUH [256].

['opox — ofHa 13 HaWJABHIIIKUX CLICHKOIOCIIOAAPCHKUX KYJIBTYp. YUeHi
3HAXOAWJIM MOr0 HACiHHA B MOKJIAJaxX KaM SHOTO M 3ajli3HUX BiKIB Ha TEPUTOPIAX
[Beiiapii, Icnawnii, ABctpii, Irami. Came NOXOMKEHHS TOPOXY SK BHUIY
OB’ A3YIOTh 13 CEPEA3EMHOMOPCHKOIO TEPUTOPI€I0, a TaKOX 3 [lepeanboro Azi€ro 10
Tibery [152, 233]. KpynmHoHaciHHMII TOpOX TMOXOAUTH 31 CXIIHUX KpaiH
Cepenzemuomop’s. [Ipore 3 maBHIX naBeH (3a 4—5 THUC. POKIB JO H. €.) MOTO
BUPOIIYBAJM Ha 3EMJISIX Cy4acHOI YKpaiHu, IO JOBEICHO apXeoJOrYHUMHU
3Haxigkamu [153, 233]. CnoBo «ropox» (JaT. — pisum) o3Ha4a€e «TEPTUI», KOJIUCH
foro Tepnau, o0 oTrpuMatu O0pomHo. ['opox, Ge3CyMHIBHO, BiirpaB BaKJIUBY
poJib y XapuyBaHHI nepmux xjidopoOiB. Y 3aximHiil A3il BUSIBICHO y BEIUKHX
KUTBKOCTAX 3aJMIIKU TFOPOXY Pa3oM 13 SUYMEHEM 1 MIIECHUIEI0-0JAHO3EPHIHKOIO.
[Ipunyckatorb, mo 11 mwiogu Oynu 3i0pani 3a 7000-5000 pokiB no H.e. B
apX€eOoJIOrYHUX PO3KONKAX HACIHHA rOpoxXy OyJ0 3HAHJEHO B MI3HBOMY KaM SHOMY
Bii (monax 20 Ttwuc. pokiB Ttomy) B I'pemii, Xopsarii, [IBeitnapii, 3axigHii
Himeuunni; B Gpon3oBoMy Bitli — B OyniBisx [1IBetinapii, @panriii, Icnanii, ABcTpii;
y 3ai3HoMy Bimi — B Iranii, Himeuuuni. Pocinuny 3raayroTs y npansx cTapojaBHiX
ICTOpUKIB 1 myOminucTiB. € mepekas, 1o mpi3Buie l{uiepoH MOXoauTh Bix
JATUHCHKOTO CJI0BA «IUIIEPO» — FOPOX, OCKUIBKU B OJTHOTO 3 MPEAKIB 3HAMEHUTOT O
opaTopa Ha HOci OyJa poAMMKa, cXoska Ha ropomuny [153, 201, 233].

AKTyaJbHI METOAM BUPOILYBaHHA 000OBHX KYyJIbTyp MarOTh Oa3yBaTHCs Ha
e(pEeKTUBHOMY KOHTPOJII MPOIECIB, 10 CHPUSIOThH MiJIBUIIEHHIO BPOXKAMHOCTI Ta

SIKOCT1 3€pHa, 3 MAKCUMAJILHOIO peasizalliero 010JI0rYHOro NOTeHIlany pocyivH [43,

49, 74, 93, 106, 122, 192].
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JUist 3a0e3reyeHHsl ONTUMAIbHUX YMOB POCTY 1 PO3BUTKY TOPOXY HEOOX1THO
3aCTOCOBYBATH 1HTEHCHBHI TEXHOJIOTI, SIKI BKJIIOYAIOTh 30aJaHCOBaHE *KUBJICHHS
POCITMH, IHTETPOBAaHWUN 3aXWCT BiJ MIKITHUKIB, XBOpoO 1 Oyp'sHIB, a TaKOX
CBOEYACHE BUKOHAHHS arpoTEXHIYHUX 3axo0jiB. BUKOpHCTaHHS BCIX TOCTYITHUX
pe3epBiB ISl BJOCKOHAJICHHSI TEXHOJIOT1H BUPOIIYBAaHHS € KPUTUYHO BAKIMBUM
[35, 72, 73, 97, 111, 208, 230, 232, 241, 243].

JlocmijpkeHHsT 0araTbOX BYEHWX IIOKa3ylHOTh, IO CyYacHI TEXHOJOT1
BUPOIIYBaHHS TOPOXY CIPSIMOBaHI Ha MaKCHMajbHE BUKOPHCTAHHS MOTEHIATY
KynbTypu. JlOCSATTH IBOTO HEMOXIMBO 0€3 ypaxyBaHHS JOKAIbHUX KIIMaTHUYHUX
YMOB, 3aCTOCYBaHHSI MiHEpaJIbHUX JOOPUB, HOBUX COPTIB, IHOKYJIALII HACIHHS Ta
KOMIUIEKCHUX 3aXOJlIB 3aXUCTy pOCIMH. BogHouac 11 acmneKkTu mnoTpedyroTh
HOJAJBIIOTO JIOCHIIKEHHST uYepe3 3MIHHI YMOBU BHUPOIIYBAHHA 1 3POCTaHHS
KUIBKOCTI HOBHX 3ac00iB 3axucTy Ta 100puB [49, 200, 202, 239].

3axuCT POCIUH Yy TpoIleci iX PO3BUTKY BiJ IIKIIHHUKIB 1 XBOPOO, a TaKOX
60poTh0a 3 Oyp'sHAMH € BOXXJIUBUMH €JIEMEHTAMU CY4YaCHUX TEXHOJOriH [2, 4, 5, 7,
17, 19, 23, 24, 29, 38]. KittouoBuM (pakTOpOM ITiIBUIIIECHHS BPOKAMHOCT1 TOPOXY €

BUKOPHUCTAHHS Cy4YaCHHUX JAOOPHB 1 HOBITHIX 3ac00iB 3aXUCTy pociiuH [49, 64, 78,

86, 89, 104, 114, 128, 129, 138, 143, 156, 258].

1.2. Biojoriuni oco0JuBoCTi TOPOXY i OHTOreHe3 HOro COPTiB B icCTOPpUIHOMY
aCIeKTIi Ta HOro BILIMB HA iX (ijorenes

['opox — HeBuOarnuBa 10 TEIUIa KyJbTypa, IpOTe B Nepiol (opMyBaHHS
3epHa oMy HeoOXiaHa TeMiieparypa onm3bsko + 25°C [49, 54].

Y mnocymmuBux ymoBax IliBgennoro Cremy BpoXail Tropoxy CyTTEBO
3HW)KYETBCS: CIIOCTEPIra€ThCs MaAiHHSA KBITOK, 3MECHIICHHS KiJIBKOCTI HACIHHS B
000ax Ta macu THcsul HaciHuH. Ha nymxy B.€. Kapnenka, HaiimorinabHie
BUPOIIYBATH TOPOX Ha 3POILIYBAHUX TEPUTOPISIX, MIATPUMYIOUH BOJOTICTh IPYHTY
Ha piBHi 70% Big HOpManbHOro 3BosOXKeHHs [49, 119]. Iumi HaykoBii
JOTPUMYIOThCS ToAiOHOT aymku [152, 156, 200, 201, 202]. Ognak HaamipHa
BOJIOTICTh TAaKOX HETaTUBHO BIUIMBAE HA MPOJYKTHBHICTB: CIOCTEPIra€ThCs
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AKTUBHHUI PICT BEreTaTMBHOI MacH, IO MOTpeOye BETUKUX BHUTPAT IMOXHUBHUX
PEYOBUH, BHACIIIJIOK YOTO 3HUKY€EThCS Bposkail 3epHa. [Ipu nibomy pociuHu Oibiiie
CXWJIBHI 70 3aXBoproBaHb [49, 152, 156, 200, 234].

['opox MpoXoauTh YOTUPH OCHOBHI (ha3W PO3BUTKY: MPOPOCTAHHS HACIHHS,
MosiBa CXOJ1B, OyTOHI3allisl Ta IBITIHHSA, @ TaKOXK JOCTUTraHHSA. OHTOreHEe3 POCIUH
cknagaetbest 3 XII eramiB, siki rpymyroThess Ha Tpu nepioau:1-it (I-1I eramm) —
dbopmMyBaHHS Ta PICT BEreTaTUBHUX OpraHiB, KOpeHiB, cTeOa, mucTkiB; 2-u (I1II-VIII
eTanm) — 3aKJIaJIaHHs 1 piCT TeHEepaTUBHUX OPraHiB, BKIIOYAIOUH CYLBITTS Ta KBITKHU;
3-it (IX-XII eranu) — dopMyBaHHS Ta JOCTHTAaHHS PENPOIYKTUBHUX OpTaHiB,
30kpeMa 000iB 1 HacinHs [49, 152, 201].

O. L. 3iHYeHKO Ta HOro KOJIETH HE PEKOMEHIYIOTh BHCIBATH TOPOX MICHS
1HIIKUX 0000BUX KYIBTYp, OCKUIBKM BOHU MAalOTh CIUIBHUX IIKIAHUKIB. KpiM ToTO,
ropox He BapTO MOBEPTATH HA MOIEPEIHE MICIIE B CIBO3MIHI YaCTIIlle HIXK pa3 Ha 4-
5 pokiB, a0M YHHKHYTH TakK 3BaHOI TOPOXOBTOMI, 11O BEJE /10 YPaKEHHS POCIUH
KOPEHEBUMHU THUJIAMH, (y3apio30M, a TaKOX JO TMOIIKOHKEHHS HEMAaToJlaMH,
IJI0JIOKEPKaMH 1 0yIp004KOBUMH JoBroHocukamu [49, 200, 202].

T'opox — omHa 3 KyIbTYp, IIO BHCiBaeThes Haiipanime. MHoro cis6a
PO3MOUHUHAETHCSA 3 MOMEHTY JOCSITHEHHS (D13UYHOI CTUTIIOCTI IPYHTY, Bipa3y Micis
Horo o0poOku. 3arpumka ciBOM Ha 5-10 AHIB MOXKE MPU3BECTH 10 3HWKCHHS
Bpoxkato B 3aximHomy Jlicoctemy Ha 4-7 1/ra, y cximHomy — Ha 4-9, a B
IeHTpaibHOMY — Ha 5-8 1/ra. Y IliBnennomy Cremy mi BTpaTd MOXYTh OyTH TIIe
outsmmu [49, 153, 156, 211, 234].

VY [liBgernomy Cteny YKpaiHu HecTaya BOJIOTH B ITPYHTI YACTO MPOSBISIETHCS
ny’ke rocTpo. OCHOBHUM JIKEPEIIOM I'PYHTOBOI BOJIOTH € aTMOC(EpHI ONaau, iK1 TYT
BUITAJIAIOTh Y HEIOCTaTHIM KUIbKOCTI (O6M3bk0 345 MM Ha piK) 1 HEPIBHOMIPHO
PO3IOIICH] BIPOJOBK BEreTaliiiHOro mepioay. ToMy arpOHOMIYHI 3aX0/aH B ITIH
30HI MalwTh OyTH CIPSMOBaHI Ha MaKCHUMallbHE HAKOMMYEHHS 1 palllOHaJbHE
BUKOPUCTaHHS BOJIOTH B IpyHTi [33, 37, 49, 92, 100].

B Jlep:xaBHOMY peecTpi copTiB pociauH Ykpainu 3apeectpoBaHo 10 coptiB
ropoxy, 110 0ynu ctBopeHi B [HctutyTi pocnunnuinrsa imeHi B. 5. FOp’eBa. Lli coptu

BIJIMOBIIAIOTh CYYaCHUM BUMOraM I1HTEHCHUBHOI'O arpoBUPOOHMIITBA Ta MAarOTh
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HoTeHIian BpoxkaitHocTi 10 6,0 T/ra. BoHU BiAPI3HAIOTHCS BUCOKOKO CTIMKICTIO 710
BUJIATAHHSI 1 OOCHUIIAaHHS HACIHHS, a TaKOX MIAXOASITh s 0e3MoCepeIHbOro
kKomOaitHyBaHHs. KpiM Toro, mi copTu Kpaimie ajanToBaHi J0 PEriOHATBHHUX
KJIIMaTUYHUX YMOB, HIK 3aKOPJOHHI aHAJOTH, 1 3aiMar0Th BCE OUIBINI IUIOMNII B
VYkpaini. BupomyBanss 1aHux cOpTiB cripusi€ O11bII €(EeKTUBHOMY BUKOPUCTAHHIO
MaTepiaIbHO-TEXHIYHUX PECypciB 1 3MEHIICHHIO BTPAT 3aBASKA OIHO(MA3ZHOMY
300py, 1110, B CBOIO YEPrYy, MiIBUIIYE SKICTh SIK TOBAPHOI, TaK 1 HACIHHEBOT MPOTYKITIi
[36, 120, 121].

Copt I'naHC BUPI3HIETHCA BUCOKOIO €KOJIOTTYHOIO TJIACTUYHICTIO. Y COPTIB
Oraman ta Menenatr Hmwxk4da maca 1000 naciamH, mo go3Boisge Ha 10-15 %
CKOpPOTUTH 3aTpaTu HaciHHS Ha mnociB. CopT Il'eiizep BiIpi3HIETHCS OUIBLIOO
BErETATUBHOI0 MAacOl0 1 HOTr0 MOXJIMBO BHUKOPHUCTOBYBAaTH Ha 3€JIEHYy Macy B
YUCTOMY BUIJISIIL, a00 B CYMICHHX TOCIBaX 3 IHIIMMH KyJbTypamMu. Bucoki ToBapHi
Ta CMaKOBI1 AKOCTI Ma€ HaciHHs copTiB LlapeBuu Ta ['msHc. Pi3Huis B TpuBanocTi
BereTalliitHoro nepiogxy mix copramu LlapeBuu 1 Omor y 6-8 nHIB 103BOJISIE MIPU
iX BHUKOpPUCTaHHI 3HIBEIIOBATH MOXJIMBI TIOTOJIHI Herapa3aud Ta IMOJOBXKUTU
onTUMalbHI cTpoku 30upanus [20, 25, 36, 197].

Peanizaliis MOTEHIINHUX MOXJIMBOCTEH HOBUX COPTIB TOPOXY € peaIbHOIO
JMIIE 32 PaxyHOK JOTPHMAHHS CJIEMEHTAPHUX YMOB TEXHOJIOTil BHUPOITyBaHHS
KyneTypu [214]. [lopymieHHsT TeXHOJOTIi BHPOIIYBaHHS Ha OJHOMY 3 €TaIliB
OHTOT€HE3y HE MOXHA KOMIIEHCYBATH B HACTYIMHUX, 1100 3amo0IrTH 3HUKEHHIO
IPOAYKTUBHOCTI pociuH. OcoOJMBO BaXIJIMBUM €JIEMEHTOM 3araJibHONPUIHATOI
TEXHOJIOT1i BUPOIIYBAaHHS € MATOTOBKA IPYHTY. JloBeeHO, 1110 3011bIIyBaTH HOPMY
BUCIBY moHaj 1,2 MiH. mT./ra HEeMae ceHcy. i MPUCKOPEHOTro PO3MHOKEHHS
ne(dIMUTHUX COPTIB TOPOXY BUKOPUCTOBYIOTH HOpMHU BHUCIBY 0,7—0,8 MIH mIT.
cxokux HaciHuH Ha 1 ra [36, 49, 89, 111, 156, 201].

3riiHo 3 AaHuMU, HaBeneHUMHU besyrioro O.M. Ta 1 koseraMmu, cenekiiiina
pobota 3 ropoxom B IHcTuTyTl pocnunuunTBa iMeHl B.S. FOp’esa HAAH tpuBae
noHag 60 pokiB. Bin 1944 poky ocHOBHa yBara Oyja cCIpsiMOBaHa Ha pPO3pOOKY
BHCOKOBPOXKalHUX COPTIB, SIKI aJJalTOBaHl 10 YMOB CXIIHOI YKpaiHu. Bxke B Toi

yac mpuausiacs yBara 3a0€3MEUYeHHI0 MPUAATHOCTI COPTIB FOPOXY ISl MPSIMOrO
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KoMOaliHyBaHHSI, IPH LIbOMY aKLIEHTYBaJIX Ha BinOopi mramOooBux Gopm. CrorogaHi
IO 33/1a4y BUPINIYIOTh IIUIIXOM CTBOPEHHS HAIlIBKAPJIMKOBHUX 200 CEPeTHLOPOCINX
COpTIB, fKI MaroTh cTedsio Bucotoro 50-90 cMm, a TakoX pPO3POOKOIO COPTIB 3i
CTIMKICTIO IO OCUTIAHHS HACIHHS Ta OE3JIMCTOYKOBICTIO a00 ByCaTUM THUIIOM JIUCTA.
Hanpuknan, y 1994 pomi OyB cTBOopeHHMil copT XapKiBChbKMM €TaJOHHUMN
(UDO0101458), sikuii 10 CHOTOJIHI 3aHIIAETHCS HE3MIHHUM JIIJIEPOM 3a CTIHKICTIO
JI0 BWIATAHHS 1 TPWIATHICTIO 70 MpsMoro komOaiHyBaHHs, a 1o 2011 poky
BUKOHYBaB POJIb HAIlIOHAJIBLHOI'O CTaHJIAPTY. Y Cl HOBI COPTH TOpOXY MepeaaroThCs
1o HanioHanbHOro HEHTpY reHeTUYHuX pecypciB pociaud Ykpainu (HUI'PPY), ne
NPOBOAUTHCS IX peTeIbHE BUBUCHHS TOPSA 3 IHIIMMH KOJEKI[IHHUMH 3pa3KaMu.
Meroro Hamoi poOoTu Oysio 3alydyeHHS HOBUX KOMEPIIMHUX COPTIB TOPOXY M0
HarmionanpHoi Konekuii YKpainu, 1o 10moMoKe po3IMHUPUTH TeHETUIHHIM MaTepiall,
30araTuTH KOJEKIII0 COPTaMH 3 BHCOKOK CTIMKICTIO O BWJISTAHHS, OCHUITAHHS, a
TaKOXX BHCOKOIO BpPOXKAMHICTIO 1 aJanTUBHICTIO JI0 yMOB CXIigHOT YKpaiHu.
[Tpotsirom 2002-2010 pokiB mo HII'PPY 6yno mepemano 20 copTiB ropoxy,
CTBOPEHUX XapKiBChbKUMHU cesekiionepamu: y 2002 porui — Xapsyc 1 (UD0101937),
Moayc (UD0101938), Kamepron (UD0101939), bnarogatuuit (UD0101940); y
2003 pomi — Edextauit (UD0102018); y 2004 porti — die3 (UD0102093); y 2005
poui — Ilksan (UDO0102103), I'mauc (UD0102104), Ilapeuu (UDO0102105),
3opsauit  (UD0102106), Mononit (UD0102107); y 2006 pom — JleBi3
(UD0102196), Acker (UD0102197), UBJI 5 (UD0102198), Yex6ex (UD0102199),
Eckiz (UD0102200); y 2008 pori — Oraman (UD0102349), Omnor (UD0102351); y
2010 poui — Marnat (UD0102446), Yekpurincekuii (UD0102447). OquHHAAIATH
13 IIUX COPTIB BHECEHI N0 J[ep:kaBHOTO PEECTPy COPTIB POCIHH, SIKI MOXKYTh OYTH
PO3MOBCIOIKEH] B YKpaiHi [36].

AJie HE B OCTaHHIO Uepry Ha 3aBaJil BIIHOBJIEHHIO IO M1/l TOPOXOM CTOITh
HU3bKa TEXHOJOT1YHICTb COPTIB, 110 3HAXOASATHCS Y BUPOOHUIITBI, Hacammepes —
iXHSI CXWJIBHICTD J10 BUWIATAHHS, @ TAKOXK HEAPYKHICTh J103pIBAHHS HACIHHS TOPOXY,
BTpaTH Npu 30upanHi Bpoxaro. [lounnarouu 3 90-x pokiB 20-ro cTomTTs, B YKpaiHi
Jefalll CTPIMKINIE MOUIUPIOIOTHCS COPTH TOPOXY 3 BYCATUM THUIIOM JIUCTKIB SIK

HAWNEPCHEKTUBHIIII B aCHEeKTl CTIMKOCTI J0 BUJSAraHHSA. Po3ramyxeHl BYCUKH B
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TaKUX COPTIB 3YMOBIIOIOTh JOCUTH MIIHE 3YEIUIEHHS POCIHMH MIX COOOIO.
CenekiiiHa MpakTUKAa CBIAYUTH, II0 CTIHKICTh TaKUX COPTIB JO BHISTaHHS
HEMOXJIMBA 0€3 03HAKU YKOPOUYEHHS MIKBY3IB. AJie cama JIMIIE HasgBHICTh O3HAK
ByCaTOro THUITY JIUCTA U YKOPOUCHHS MDKBY3JIIB 1€ HE TAPAHTYE POCITUHAM TOPOXY
CTIMKOCT1 J0 BWJIATaHHSA. BogHowac ciif 3a3Ha4yuTH, 110 BIAHOCHY CTIMKICTH 0
BUJISITAHHS MAIOTh 1 JIESK1 COPTH 31 3BUUAHUM THUIIOM JIUCTKIB, aJi€ 3 YKOPOUCHUMHU
MDKBY3JISIMH, TaKi, Hampukiad, sk Aponic, JItoJuHENbKUI KOPOTKOCTEOIOBUH,
IntencuBHuii 92 [226, 256].

BuBUYEHHSI T€HETHKH TOpOXY Ma€ JAaBHIO ICTOPIIO U MOB’s3aHE 3 IMEHEM
T. Haitta. Ane QynaameHTanbHi poOOTH 3 TEHETHUKM TOpoXy OyjauM BHUKOHAHI
yecbkuM BueHUM [. MennmeneM. ['opox € BenbMH 3pydHHM JUIsi T€HETUYHHUX
JOCHIIKEHb, TOMY IO BiH CYBOpUH CaMO3amuiIiOBay 13 JOCUTh KOHTPACTHUMHU
MOP(]OJTOTTYHUMHU 03HAKAMH, MA€ BCHOT'O CIM Map XpomMocoM (2n = 14), a 3HAUUThH —
ciM rpyn 3ueruieHHs [253, 256]. Cenekiisi ropoxy HpoHIIIa KiIbKa BayKITHBHX
eTarniB, METOI0 SIKUX OYJIO CTBOPEHHS COPTIB 3 CTAOUILHO BUCOKUMH BPOXKASIMHU.
[IpoTrsirom 1poro 4vacy BimOymucs 3MiHM y Ta0ITyCl pOCIMH, a TaKoX y ix
MOp(]ooriyHUX 1 O10JOrYHUX XAPAKTEPUCTUKAX. 3 MiABUIICHHSIM MOTEHIINHOT
MPOJIYKTUBHOCTI 301JIblIIyBajiacsi i peajbHa BpOXKaiHICTh ropoxy. Hampuknan, y
coptax 60-70-x poKiB MUHYJIOTO CTOJITTS YpOXaHICTh HE MepeBuIlyBana 3 1/ra,
toxi sk y 80-90-x pokax moTeHIiiiHa BpOXKalHICTh Jocsrana moHaa 4 1/ra. JloxuHa
cTe0ja y cTapux COpTiB mepeBHinyBajia 1,5 MeTpa, Toal sIK y CydacHHUX BOHA HE
nepesuiye 1 merpa [256].

CydJacHi CeNIeKIIIOHepH PO3POOMIM HOBI COPTH TOPOXY, IO BiANOBITAIOTH
BUpOOHWYUM cTaHaapTaM. Lli copTu BiApI3HSAIOTHCS CTIWKICTIO 1O TOJSTaHHS,
OCHUITAaHHS HACiHHS Ta € NPUIATHUMHU Ui Oe3mocepeaHbOro KoMOailHyBaHHS.
«["opoxoBa peBodtoLis», sika Mpornuia B HU3MI Kpain €Bpomneiicbkoro Coro3y 3a
octanHl 30 pokiB, Oyja MoOB’sA3aHa 31 CTBOPEHHSIM COPTIB ACTEPMIHAHTHOTO THUITY
pocTy, OE3IMCTOYKOBHUX Ta CTIMKMX JO BHUCHUIIAHHA HaciHHs. [lepcreKTUBHUM
HANpsIMOM CEJIeKLi rOpoXy € CTBOPEHHS MOP(OTHUIIIB «XaMEIEOH» 13 SIPYCHOIO

rerepodii€ero, M0 3a0e3nedye BUCOKHIA MPOAYKITHHMI mporiec [256].
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3apa3 y BUpOOHHUIITBO BIIPOBAKYIOTh COPTU TOPOXY ByCaToro MophoTumy.
VY Takux pocivH NPUWIMCTHUKYU 30€pEXEHH] K Y 3BUYAHUX JIMCTOUYKOBUX QopM, a
JUCTOYKH BU03MIHEHI B CHJIBLHO PO3BUHEH]1 BYCa, SIK1 MILHO OEAHYIOTH CT€0JIa MIXK
coboro, 3a0e3Meuyroud IMABHUINEHY CTIMKICTh IIEHO3Y [0 TIoisraHHsA. Taka
Mop(dosoriyHa MPUCTOCOBAHICTh POCIHMH JO03BOJIAJA TMEpENalliTyBaTH TOpPOX B
HEBWJISITAIOYY TEXHOJOTIYHY KYJIBTYpY 1 3HAUHO MiJBUINWIA EKOHOMIYHICTH
BUPOIIYBaHHS 3€pHA 3aBASKH Iepexoay Ha oaHodaszHuil crocid 30upaHHs 1
3HWKCHHIO BTPAT TIpH 11 nipoBeseHHi [ 15, 256].

Pig ropoxy — Pisum Tourn. — mpenctaBieHUN IUKAMHU W KYJIbTYPHUMH
BUJAaMU. 3 MHUTaHb KiacU(iKallii KyJIbTYpHUX BHUAIB HEMA€ €IUHOI TYMKH aHl B
0OTaHiIKiB, aHi B POCIIMHHHUKIB [256].

Ha ocHOB1 JaHuX MpO CXpellyBaHHS PI3HUX IUKHUX 1 KyJIbTypHUX (opM
ropoxy Ta cnenuigHOCTI OLTKOBUX (PpaKIlii, CydacHA CUCTEMATHKA CXUIIIETHCS 710
CTBEP/KCHHS JyMKHU ICHYBaHHS JABOX BUIIB ropoxy — P. fulvum (ropox uepBoHo-
KOBTUH) 1 P. sativum 3 migBumgamu: sativum — IMOCIBHUH, asiaticum — a31aTChbKHM,
transcaucasicum — 3akaBKa3bKHii, abyssinicum — abiCCUHCHKUM, elatius — BUCOKHIA,
syriacum — cupiticbkuii [32, 256].

KynbTypHuii Bug ropoxy noxoauts BiJ aukoro Pisum fulvum L., skuit mae
TOHKE, pO3rajy>KeHe 011 OCHOBH, Yilke cTe0J10, IpiOHE TeMHO3a0apBIICHE HACIHHS
Ta mia3eMHi 000u. baraToBikoBa HapoaHa CeNEKIlis TMepeTBopuia el BUJI Ha
CBITJIOHACIHHEBY (hOPMY 3 MIITHIIIUM CTEOJIOM, SIKE MOXKE JIOCSATATH JBOX METPIB Y
JOBXKUHY. [256].

Axaznemik I1. M. )KykoBchKkuii BBaxkae, 10 ropox KyJbTYpPHHUM MOCIBHHM 1
[I0JIbOBHUM, SIKAH Ill€ HA3UBAIOTh «IICIIOIIKA», HAJIEKUTH O CAMOCTIMHHUX BHJIIB.
[TepeBaskHa OUIBIIICTH COPTIB TOPOXY HAJNEKUTHh JI0 BUAY KYJIbTYPHOTO (TOpPOX
MOCIBHMI), a MEHIIa 4YacTHHAa — JI0 TMoaboBoro. Coptu 000X IiJIABHIIB
BUKOPUCTOBYIOTh SIK JJIi 3€PHOBOIO, TaK 1 KOPMOBOI'O Ta OBOYEBOr'0 HAIPSIMIB
BUKOpHcTanHs [15, 256].

Kpim Tpaguniiinux dopm, goremnep y reHodonmi poxay Pisum sativum L.
BUSBIICHO HHM3KY HETPAJMLIMHUX 3a apXITEeKTOHIKOK JHCTa MOP(OTHUIIIB:

aKalll€eBUIHMIM, OaraTopazoBO HEMAPHONEPUCTI, XaMEJIEOH, PO3CIYEHOIUCTOUKOBUH,



HOJBIHHO HETIAPHOIIEPUCTHM. [Iupokoro PO3IOBCIOIKCHHS B
CUTLCHKOTOCTIOJAPChKIN TMPAKTUIll BOHW TOKU 110 HE OTPUMAld, 32 BUHITKOM
rerepodiIbHOT POPMU «XaMEJICOH», PE3yIbTATOM CEIEKIIHOI POOOTH SKOi CTajIo
cTBOpeHHs copTy Crnaprak, 1o nepeBepirye pailoHOBaHUM CTaHAApPT 3a CTIHKICTIO
710 BUJISITAHHSI, HACIHHEBOIO MTPOIYKTUBHICTIO, a TAKOX 3a BMicTOM Oinka [15, 256].

Ypoaosxk ocranHix 10—15 pokiB, 3aBASIKK 3yCUIUISIM CEJIEKIIIOHEPIB, TadITyC
POCIIMH CY4YaCHHX COPTIB TOPOXY 3HAYHO 3MIHUBCS, 110 CHOPHSUIO MIIBUIIEHHIO 1X
TEXHOJOTTYHOCT1, 30LIBIIEHHIO HACIHHEBOI MPOAYKTUBHOCTI Ta BIJHOBJIECHHIO
BUPOOHUYHUKAMH TopoxocisHHs [15, 256]. CtBopeHHS OiLTBII TEXHOJOTTYHHX
COPTIB TOPOXY 3 0OMEKEHHUM POCTOM CTeOJIa i KOMITAKTHUM PO3TalllyBaHHSAM 0001B
Ha Moro BepxiBll, Kl MEPEeBaKalOTh HaJ IHIIMMHU 3a JPYXKHICTIO TO3pIBaHHS Ta
CTIMKICTIO JIO BWIATAHHS, CYTTEBO 3MIHIOE YSIBY PO KYJIBTYpY Topoxy [125, 207].

["'010BHUM HEOJIIKOM TOPOXY, KU TMEPENIKOIKae HOro BUPOITYBaHHIO, €
010710T1YHO 3yMOBJIEHE BIJISTAHHS POCIHUH, 110 3HAYHO YCKIIQJTHIOE 301p BpOXKaro 1
NPU3BOJIUTH JI0 ICTOTHUX BTpaT. J[OCHKEHHS JEMOHCTPYIOTh, IO BHACHIIOK
BUJIATAHHSI 1 3aTIHEHHS JINCTSI aCUMUIAIIAHA TUTOIIA Y PI3HUX COPTIB 3MEHIITYEThCS
Ha 4-49%, a mponykTtuBHICTH (orocuHTedy mnagae Ha 20-33%, mo Beme 10
3MEHIIIEHHS BPOXKaWHOCT1 HaciHHA Ha 7-8 1y/ra. OqHUM 13 MOXKJIMBUX PIIICHb ITET
npo0JieMH € BUBEJIEHHS O€3JIMCTOYKOBUX COPTIB, SIKI MAIOTh MIIIHE 3YETUICHHS MiXk
pociarHaMH, o miaBuinye ix criiikicts [130, 207].

Cepilo3HUM JIOCATHEHHSIM CEJIEKLI0HEPIB CTAJIO BUBEJAEHHS COPTIB rOPOXY 3
ByCaTUM THUIIOM JIUCTKA, IO 3amo0irae BWISATAHHIO TOCIBY ¥ J1a€ MOXJIMBICTD
30upaTu yposkaii mpsiMuM KoMOalHyBaHHAM [256].

[lepeTBOpEHHS TUCTOUYKIB Y BYCUKU HE JIUIIIE BUPIMIUIO Ha MOP(OIOTITHHOMY
piBHI MPoOJIEMy CTIHKOCTI arpolleHO3y /10 BUJISITaHHS, aJie i CYTTEBO BIUIMHYJIO Ha
dbi3iooriyHui cTaH pocauHu. JlociiKeHHs MoKa3aliy, 10 BycaTi FTeHOTHUIIN 3/1aTHI
YCHIIITHO peani3yBaTH CBiil 010JIOTYHUN MOTEHINaN 1 MePEeBEPIIYIOTh JTUCTOYKOBI B
yMOBaX, CHPUSATIMBUX 3a TIApOoTepMiyHUM pexumoM. Ilpore cnenudiunui
KOMIUIEKC MMOKa3HUKIB BOAHOIO OOMIHY pOOUTH iX OUTbII YYTIMBUMHU JI0 IPYHTOBOI
Ta TOBITPSHOI TMOCYXH. JIMCTOK 3BUYAMHOIO THUMY TaKOX BIAPI3HIETHCA BiJ

BYCaTOro OUThII €(PEeKTUBHOIO CHCTEMOIO 3aXHUCTY BiJ] OKMCHUX MOIIKOKEHb, 110
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Mae MTO3UTUBHY [0 JUTsI CTab1Ti3a11ii MpOoayKIIIITHOTO ITPoIiecy B yMOBax ctpecy [45,
53, 88, 210, 216].

KopotkocTe010Bi COPTH TOpOXY JEMOHCTPYIOTH BHWINY CTIHKICTH [0
BUJISITAHHS B TIOPIBHAHHI 31 3BUYAaWHUMU. Y HH3BKOPOCIUX COPTIB 13 MIITHUM
CTEOJIOM POCIWHM TIOYMHAIOTh BWIATATH JIMINE IIiJ Yac IBITIHHSA, TOJI SK
BHUCOKOPOCI 13 JOBTMMH CT€OJIaMH BTPAvyarOTh BEPTUKAIbHE TOJOXKEHHS e 10
novatrky OyroHizaiii (y ¢a3i 8—10 nucTkiB). Y KOPOTKOCTEOJIOBUX COPTIB YacTKa
0001B y cyxiit Maci pociivH y ¢a3i BOCKOBOI CTUTIIOCTI HaCIHHS cTaHOBUTH 40—50%,
Toni sk crebno 3aiimae 30—40%. HatomicTh y AOBrocteOeNbHUX COPTIB OiibIa
yactuHa Oiomacu mpunanae Ha credso (50-60%), a menma — Ha 600u (12-20%)
[256].

['opox Moke MaTH JABa TUIU POCTY: JIETEpPMIHAaHTHUN (OOMexeHui) Ta
1HACTepMIHAHTHUA (HEOOMEKEeHUH). JlerepMiHaHTHUH THUII pocTy
XapaKTepu3yeTbest (GOpMYBaHHSIM F€HEPATHBHUX OpPTraHiB JIUIIE Y BEPXHIN YaCTUHI
cTebia, e TOYKa POCTy 3aKIHYYEThCS TeHEpaTUBHOIO OpyHbKOIO. Ha BiaMiHY Bij
IILOTO, 1HJACTEPMIHAHTHI 3pa3KH IPOJIOBXKYIOTh POCTH, HaBITh KOJIM 000M BKe
3'SBJIIIOTHCS] HA HUKHIX By3J1ax.

[Ipunuctku ropoxy, sk MpaBWiio, OUIBII 32 3BUYAHI JUCTOUKH 1 MOXYTh
MaTu pi3H1 popMHU: 3BUYANHY, PYAUMEHTApHY Ta «KpOJisidi Byxa». BockoBuil HaIIT
Ha JIMCTKaX BUKOHYE 3aXUCHY (PYHKIIIO IPOTH KOMax Ta I'pUOKOBHX 3aXBOPIOBAHbD,
TOJl K MyTaHTH 0€3 BOCKOBOI'O MOKPHUTTS MarOTh CMaparioBO-3€JICHUN KOJIp.
[ToBHa BIACYTHICTH BOCKOBOTO HAJIbOTY IMOB'A3aHA 3 PEIIECUBHOIO MyTali€ro bl abo
wel [127, 207, 256, 258].

KopeneBa cuctema ropoxy € CTpUKHEBOIO, 3/TATHOI0 TTTMOOKO MPOHUKATH B
TPYHT Ha TIMOWHY TToHa ] 1,5 M 1 Mae BeIUKY KUTBKICTh O1YHUX KOPEHIB Ta APiIOHUX
KOPIHIIIB, SIKI pO3TalllOBaHi B BEPXHHOMY Iapi rpyHTy. CTebJI0 TOpOXy OKpYTIeE,
BKPUTO BOCKOBHUM HaJIbOTOM, BCEPEIMHI MOPOKHUCTE, MOXKE OyTH MPOCTHUM abo
MTaMOOBUM, 3 MDKBY3JISIMU P13HOI JOBKUHU — BiJI KOPOTKUX J0 JOBTUX. JloBkKUHA
ctebsa konuBaeTbes B 20 10 300 cM 3aieXHO BiJ COPTY Ta YMOB BUPOIIYBaHHS.
Crebno HU3bKE (KapiukoBe) — Hik4de S0 cM, HaniBkapimukoBe — 51-80 cwm, cepenne

— 81-150 cm, Bucoke — 151-300 cm. Micue, Ae 4yepeniok JucTa Ta MPHIUCTKU
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PUKPITUTIOIOTHCS 10 cTe0J1a, HA3UBAETHCS BY3JIOM, a BiJIPI30K cTe0JIa MK By3JlaMy
— MDKBY3JIAM. KIIbKICTh HEMPOAYKTUBHUX BY3JIIB (10 By3J1a 3 NEPLIOK KBITKOIO i
0000M) € BIJHOCHO CTIHKOIO COPTOBOIO O3HAaKOK, fKa XapaKTepPU3ye
ckopocTurmicTb. CKOPOCTUTIII COPTH MaioTh 7—11 HEmpOayKTUBHHUX BY3JIB,
cepeanpocturii — 1215, misupocturm — 16-21 [189, 201, 207, 256, 258].
CynBiTTs TOPOXY Ma€ BUTIISA KUTHIIL, a Y IITaMOOBHUX (POPM — HECTIPABKHBOL
napacoysibku.  KBITKM Ta3yiiHi, CHISTH IO JBi, piJllieé MO TPH HA JOBTOMY
KBITKOHOC1. BOHM MaroTh MeTEeNUKOBY OYyAOBY Ta CKJIAJAIOTHCS 3 M'SITU MENIOCTOK:
napyca, JIBOX KpWJ 1 JIBOX 3pOIIEHHUX IEIIOCTOK, SKI (OPMYIOTh YOBHUK.
3a0apBineHHs BIHOYKa MOXe€ OyTH OUIMM, pOXXKEBUM PI3HUX BIATIHKIB,
KapMa3WHOBHUM, YEPBOHO-ITYPITYpOBHM a00 OpymHO-dioneToBuMm. [60, 189, 256].
OcobnuBwii iHTEpEc 10 GOPM ropoxy 3 JIMCTSAM BYCAaTOrO THITY BUKIHUKAHUN
ix 3maTHICTIO (opMyBaTH CTEOJIOCTIH, sSKMii HE monsrae abo cinabo monsrae, 3
TOJIIIIIEHUMHU TTapaMeTpaMy OCBITIIEHHS, aepallii i 3aragbHOr0 (PiTOCaHITAPHOTO
ctany. lle Hamae iM 3HA4HI IepeBaru HaJl TPAAUIIHHUMU JTUCTOYKOBUMH (OpMaMHU
B peastizallii FTeHeTUYHOT O MOTEHITiaay MPOAYKTUBHOCTI B arpoIleH03ax Ta ITiIBUIIY€E
e eKTUBHICTL 00pOO0ITKY. BuBeneHHsI COPTIB 3 ByCaTUM THIIOM JINCTa YacCTKOBO
BUPIIINJIO MPOOJIEeMYy CTIMKOCTI J0 BWIATAHHS. YHIKaJlbHa (opma ropoxy 3
reTepoMOpPHOI0  CTPYKTYpOIO  JIMCTAa  «XaMEJICOH»  JEMOHCTPYE  BHIILY
OPOAYKTUBHICTh OlOMacH MOPIBHSHO 3 PAalOHOBAHMMM COpPTaMHU JIMCTOYKOBOTO
tumy. Jlnms crabimizamii BposkalHOCTI Oysio CTBOpEHO JeTepMiHaHTHI (opmu.
3aBngKu OOMEKEHOMY pOCTy cTe0sia 1 KOMIIAKTHOMY pO3TallyBaHHIO 000iB Taki
COPTH MEPEBEPIIYIOTh 3BUYAHI 3a MIBHJKICTIO 0OPOOKH, TepMiHAMHU JIO3pIBaHH,
CTIMKICTIO JI0 BWJIATAHHS 1 MEPEpPOCTaHHSA, a TAKOXX MAalOTh BEJIMKI HACIHHS 1
cTablIpHy BpokaiHicTh. Ille omHIM KpoKOoM y O1K TOIMNIICHHS TEXHOJOTTYHOCTI 1
1IBUILICHHS BPOYKAMHOCT1 COPTIB TOPOXY CTAJIO CTBOPEHHS (POPMH 3 CYIBITTSM, 1110
Harajiye CyuBiTTS JIONUHY, 1 [0 OTpUMaJa Ha3BY «IIOMUHOIAY. 3aBJIIKHU 3a]Ty4E€HHIO
X MOP(POTUMIB Y CEAEKUIMHUIA MPOLIEC OTPUMAHO HU3KY IHTEHCUBHUX COPTIB, 1110
HOEHYIOTh e()EeKTUBHY MOP(OIIOTIUHY CTPYKTYpPY 3 BUCOKOIO BpoxkaiHicTio [189,

201, 207, 256, 258].
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['opox € KynbTyporo BITHOCHO HEBHUMOIJIMBOIO 10 Teruia. HacinHs mounnae
npopocTatu 3a Temneparypu 1-2 °C, aje B moJIbOBUX YMOBaX MPOPOCTAHHS HACIHHS
CHWJIBHO 3aTPUMYETHCS M MOJOMI POCIMHU CXWJIbHI J0 BPa)KEHHS XBOpPOOaMHU,
TaKUMH SIK KOpeHeBl THWIl. ToMy ONTHMAaIbHOIO JIJIsi MPOPOCTAHHS HACIHHS Ta
OTpUMaHHS JpYXKHUX cxoiaiB Oyae temmeparypa 4-5°C. Cxomu ropoxy 3aaTHi
BUTPUMYBATH 3HWKEHHS TeMriepatypu a0 -6 °C, mo poOUTh POCIMHU MPAKTUIHO
HEBpA3JIMBUMM JI0 BECHAHMX I[E€pemnajiB TeMIepaTyp 1 Jla€ MOXIIUBICTh
BUPOILYBAaHHS B MIBHIYHUX perioHax Hamoi kpainu. OnTuManbHa Temneparypa amis
PO3BUTKY BEr€TaTUBHUX OpPraHiB ropoxXy KoJHMBaeThecs B Mexax 12—-16°C, toai sik
JUIsl TEHEpAaTUBHUX OPraHiB 1€l moka3HUK cTtaHoBUTH 16—20°C. Temneparypu, 1uio
nepeBunrytotTh 20 °C, HeraTUBHO BIDITUBAIOTH Ha 00CAT 1 sIKiCTh ypoxkato [ 153, 156,
200, 202].

['opox BuMmarae 3Ha4yHOI KUIBKOCTI Bojoru. [[ns HaOyxaHHsS HaciHHA Ta
akTuBi3amii poctoBux mporeciB motpiono 100-120% Boau Bim ixHBOT Macwu.
Koedimient BogocnioxxuBanHs ctaHOBUTH B 400 10 1200 M® Bogu Ha TOHHY 3€pHa.
Bosoricte noBitpsi moBunHa Oytu Ha piBHI 70-80% 1711 HOPMAJIBLHOTO POCTY 1
PO3BUTKY pOCIAUH. HalKpuUTHUHIIIUM MEpiojioM, KOJIM BIUYBAEThCS HecTaya
BOJIOT'H, € €Tal 3aKJIaJJaHHsl TeHepaTUBHUX OpraHiB, OCOOIMBO B MEPi0J1 LBITIHHS Ta
dbopmyBaHHs 0001B; 11€ MOXKE MPU3BECTH 10 YIOBUILHEHHS POCTY, OMaJJaHHS KBITOK
Ta (QopmMyBaHHS IpiOHOrO HACIHHS. Y MOCYHUIMBI POKM BEreTauliiHUi mepiof
rOpoxy MOXKe CKopodyBatucs B 1,5 pa3u, a TepMiH IBITIHHS 3MeHITyeThcs Ha 7—10
JIHIB, 1110 HEraTUBHO I[I03HAYA€ThCS Ha BpoxaiHocTi. [Ipore pocnuHa 37aTHA
PO3BUBATH MIIHY KOPEHEBY CHCTEMY, SKa MPOHUKAE B TPYHT HA TIUMOWHY 10 |
MeTpa, 10 J03BOJIsi€ i BUKOPHCTOBYBATU BOJIOTY 3 HIDKHIX IIapiB y KPUTHYHI
momentu [49, 153, 156, 200, 202].

HaiicTifikimumu 10 TOCYXU € PaHHBOCTHUIJII COPTH, SIKI BCTUTAIOTh 310paTu
BpO’Kaii, BAKOPUCTOBYIOUHM 3UMOBI 3aracu Bosioru. [Ipore Bucoka BoJIOTiCTh Mif Yac
LBITIHHS Ta (OPMYBAHHS IUIOAIB MOXKE MPU3BECTH [0 HAJIMIPHOTO PO3BUTKY
BEreTaTUBHOT MACH, 10 BEJIE /10 B3a€EMO3ATIHEHHS POCJIMH Ta YTBOPEHHS JIP1IOHOTO
HACIHHS. 3a CTIAKICTIO 10 TOCYXH FOpOX MepeBakae HaJ 000aMu, BUKY Ta JIFOIIMHOM,

ajie MOCTYMA€EThCSl COI, COYEBUIN, HYTY Ta YMHI. X04Ya TOPOX HE € MOCYXOCTIMKOIO
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KyJIbTYpPOIO, HOTO MOXIJIMBO BUPOIIYBAaTH B BIIHOCHO MOCYIIUTMBUX PETiOHAX, MPOTE
BiH TMOTaHO PO3BHUBAETHCS MPU HETIMOOKOMY 3ajsiraHHi IpyHTOBHX BoJ [153, 156,
200, 202].

['opox € CBITJIONIOOHOIO POCIMHOIO 1 BIAHOCHUTBCS IO KYJIBTYp, IO
noTpeOyroTh TpuBajoro aHsa. HemoctaTHe OCBITII€HHS 3HAYHO MPUTHIYYE HOTO
PO3BUTOK: cTeOJIa BUTSITYIOTHCS, BUJISTAIOTh, KOPEHEBAa CHCTEMa PO3BUBAETHCSA
cnabire, 3MEHIIYEThCS KUIBKICTh 3aB’s3€dl Ta, SK HACHIAOK, BPOXKAWHICTB.
doronepiolMyHa peakilisi ropoxy TICHO MOB'A3aHa 31 CHEKTPaIbHUM CKJIaJ0M
CBITJa. Y yMOBaxX JOBrOro JHS MEpPEBa)KaloTh JIOBIOXBUJIBOBI IPOMEHI, SKi
CHPUSIOTH TPUCKOPEHOMY PO3BUTKY POCIHHHM Ta MiJBUIIYIOTH 11 BpoXkaiiHicTh [ 153,
156, 200, 202].

['opox € KyapTyporwo, IO Bifjae mepeBary poaruuM IpyHTam. HaiiBumii
BpOXkal OTPUMYIOTh Ha YOPHO3EMaX, CIPUX JIICOBUX Ta OKYJIbTYPEHUX JEPHOBO-
MiA30JINCTUX TPYHTaxX, SIKI MICTATh CYIJIMHOK. Peakiiisi TpyHTOBOTO pO3UHUHY
noBuHHa OyTH HelTpansHoro (pH 6,8—7,4). [pyHT Mae MiCTUTH JOCTATHIO KiIbKICTh
rymycy, BamHa, ¢pochopy, Kaliro, KaJIbIlilo, a TAKOXK MIKpOEJIEeMEHTIB MOII0ICHY Ta
O0opy. Y BaXKHMX, HIUIBHUX 1 KUCIMX IPYHTaX KOPEHEBAa CHUCTEMa PO3MIIIYETHCS
HErJIMOOKO, 110 MPUTHIYYE KUTTEAISIBHICTh OyIp00uKOBUX OakTepii. Taki rpyHTH
€ HeCTIPUSTIIMBUMH [IJIs1 BUPOIIYBaHHS TOpOXy. BuiryroBaHi 4opHO3EMH 3 HU3BKUM
BMICTOM TYMYCY Ta MiJIBUIIEHOIO KHUCJIOTHICTIO TaKOXX HE MIAXOIATh JJISI INET
KylabTypu. Halripmumu i1t ropoxy € Omif30J€HI YOPHO3EMH Ta CIpl MiA30JIUCTI
TPYHTH 3 KHCJIOIO PEAKIN€l0, 10 3aBakKa€ PO3BUTKY a30T(HIKCYHOUMX OaKTepiu.
CornoHItoBaTI IPyHTH, SKi HAOYOHSIBIFOTh Y BOJIOTOMY CTaHIi, TAKOX MaJIONPUIATHI
JUTS BUPOILIyBaHHs ropoxy. [63, 153, 172, 200, 201, 234].

OcranHiM YacoM mpoOsieMa BHPOIIYBaHHsS ropoxy Oyria MmoB’s3aHa 3 Horo
30UpaHHsM, SIKE€ CYNPOBOKYBAJIOCS BEIMKUMHU BUTpATaMH 4acy Ta €Heprii, npu
upomy BTpatu csiranu 80%. OnHak, 3’ IBIIIMCS HOB1 COPTU TOPOXY, SIKI MPUIATHI JIJ1s
OpsIMOT0 KOMOailHyBaHHSI 3 BUKOPHMCTAHHSM 3BHYAaHUX KOMOAWHOBHUX KAaTOK 13
MIHIMaJIbHUMH BTpaTamu. L{i copTu, BiloMi K MPSAMOCTOSIYI ab0 MOJIOBUHYACTO-
0€3/11CTi, MatOTh OCOOJIMBICTh y BUIJISI TPAaHCHOPMOBAHUX BEPXHIX JIUCTKIB, SIKI

NEepeTBOPUIINCS HA HeCTIpaBkHi Byca. L1 Byca 3a0e3meuytoTh 10AaTKOBE 3UCTICHHS
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MIX POCIMHAMU Ha BepxHhOMY spyci. [Ipore pocimHM 3 TakMMH O3HAKAMHU
NOTPEOYIOTh HAJICKHOTO JOTJISIAY, 30KpeMa OCOOIMBUX BHUMOT 0 TIOCIBHOTO
Mmatepiany. Jluie BUKOPUCTAaHHS OPWUTIHATHLHOTO HACIHHS BUCOKOI PEMpPOMYKIIil
JI03BOJISIE JIOCATTH 3allpOrPaMOBAHOTO YPOXKalo, Mepen0adyeHoro celeKiioHepamMmu
[207, 256].

Ha cborogniniHiil 1eHb ICHYIOTh PallOHOBaHI COPTH TOPOXY, SKi BapiIOIOTHCS
K 32 TOCIOJIAPCHKUM MPU3HAYCHHSIM, TaK 1 32 O10JIOTITYHUMHU XapaKTEPUCTUKAMHU.
BoHu moaunisitoThCsi Ha TPYMU 3aJIKHO BiJ] TPUBAJIOCTI BEreTAI[iHHOIO MEPIOy:
paHHBOCTHTIII (65-75 nHiB), cepenapocTurmi (76-100 muiB), mizabocTHr (101-120
nHiB 1 Oibie) [152, 207, 256].

['opox HaJIe)KUTh O BOJOTOJIIOOHMX POCIWH, 1 MOr0 BUMOI'M JI0 BOJIOTH
Bucoki. lle 3aBASKM TOTYXHIM KOpEHEBI CHCTEMi, SKa J103BOJIAE POCIUHI
BU00yBaTH BOJIOTY 3 TIHOOKHUX IMapiB IPyHTy. Taka OCOOJMBICTH JOMOMAarae
rOpOXy JIErmie MEePeHOCUTH KOPOTKOYACHI TOCYXH MOPIBHAHO 3 OaratbMa sSipuMHU
KynbTypamu. [ns ¢opMyBaHHA OAMHHMII CyXOi OloMacu TOpOX BHUKOPHUCTOBYE
npubim3no 650-700 omuuunp Boau. KpuTWuHMA Tepiof 3BOJOXKEHHS TOPOXY
Hactae 3a 10 gHIB 70 modarky (a3u OyTOHiI3allii ¥ 3aKIHUYETHCS B 4ac MOBHOTO
BiTIHHA. ['OpoX HaWKpalle NPOpPOCTaE Ha CEPEIHBO3B’SA3aHUX YOPHO3EMHHX
IPYHTax, aje He BUTPUMYE 3acoiieHHA. OOcsr BoIU, HEOOXITHUMN 11 OTpUMaHHS |
KI' CyX0i mMacH, BapitoeThes BiJ 235 mo 1658 kr B 3a1eXHOCTI BiJl COPTY Ta YMOB
BupontyBanns [153, 156, 172, 201, 234].

['opox npooBKY€E POCTH A0 3aBEPIICHHS LBITIHHS. SIKII0O YMOBU KUBJICHHS
Ta 3BOJIOKCHHSI € CIPUSATIMBUMH, TO IIBITIHHA TOpOXY TPHUBAE JOBIIE, CTEOIIO
MiAHIMAETHCS BUIIE, a TEPMIHU JI03pIBaHHS 3aTpuMytoThcs. Haitbubin epexTuBHO
Ha pIiCT crebia BIUIMBAIOTH OMNAaAM, IO BHUMAAAIOTh Yy TMepuly MOJOBUHY
BEreTalifHoro rmepioay (CXoau — UBITIHHA), KyAH BXOJUTh BEJIIMKAa 4YacTHHA
KPUTHYHOTO I10 BIAHOIICHHIO 10 BOJIOTH Tiepioay [49, 172, 234].

Ha crorosni cenekiiionepu npaiooTh HaJl CTBOPEHHSIM HOBUX COPTIB TOPOXY
3 MEHIIUMH PO3MipaMu JIMCTKIB, SIKI HE MIJUISATal0Th BUJISTAHHIO 1 MIIXOASTh IS
npsiMoro komOalHyBaHHs. L1 copTy MOAUISIOTECSA Ha TPU KATEropli: a) BUKOIMUCTI,

3 HEBEJIIMKHMMH MPUIMCTKAMU Ta JUCTOYKaMU; 0) HAIMIBOE3NUCTI, 3 HOPMAIbHUMU
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OPUINCTKAMH 1 BYCUKaMU 3aMICTh JIMCTOYKIB; B) TOBHICTIO OE3JIMCTI, U0 MAIOTh
Jauiie BYCHMKM 0e3 mnpuiucTkiB 1 juctoukiB. Coptu, Taki sik Openpatop,
[arencuBuuit 92, ta XapkiBchbkuii 29, pekomeHAOBaHI IJs BUPOIIYBAaHHS TPU
MIHIMaJIbHUX BHECEHHSX JOOpUB Ta MOTPUMAaHHI paHHIX TEpPMiHIB ciBOW. [lms
IHTEHCMBHOI'O BUPOIIYBaHHS HaWKpalle MiIXOIiTh COpPTH, Taki sk boratup
yecbkuii, Pamopt, Cwmaparn, Tomas, TpyxkeHuk, sKi MO3UTUBHO pearyrTh Ha
Bucokuii arpodon. CopTu, 110 JEMOHCTPYIOTh CTIMKICTh O OCUNIAHHS, BKIIIOYAIOTh
JronuHENbKUM KOPOTKOCTEOJOBUM, YraaiBCchbkuil HamiBkapiuk, Jloto, Hopxa,
Kpacnorpancekuii 8. Copram I'panar, Jlenvra, Hanilinuii, Ta CBiTSI3b IpUTaMaHHa
HiIBUILEHA CTIMKICTh 10 OCHOBHUX XBopoO [36, 207, 256].

OCHOBHI HampsIMKH CEJIEKI[ll TOPOXY CHPSAMOBAHI HA CTBOPEHHS JIMCTKOBHX
Ta OE3JMCTOUYKOBHX (ByCaTWX) COPTIB 3 HEBEIMKUMH ab0 CepelHIMH, IMPOTe
TOBCTUMU JINCTKOBUMU TUTACTUHKAMU, BEIMKUMU TPUIUCTKAMU, BUCOTOIO POCIUH
Bix 60 10 90 cM Ta JiHINHOIO MIUTBHICTIO cTeba OinbIe 18 mr/cm, 3 10-13 By3namu
y BEreTaTUBHIN YaCTHUHI POCIHM Ta TPhOMa—II ATbMa — y TeHepaTuBHil. [lepeBary
MarTh COPTH 3 (Pi310J10T1YHO OOMEKEHUM a00 I'eHEeTUYHO JIETEPMIHAHTHUM TUIIOM
po3BuTKy [36, 207, 256].

ApPXITEKTOHIKa Cy4aCHHUX COPTIB TOpOXY 3a3Haja CYTTEBUX 3MiH 3aBISKH
BIIPOBA/P)KEHHIO MYTAHTHHUX T'€HIB, TAKUX SIK KOpOTKocTeOmicTh (le), Bycaruil Tun
muctka (af), nerepmiHanTHUM TUI pocTy (det) Ta 03HAKU CTIMKOCTI 10 OCHUITAHHS
Hacinus (def). BonHouac, nmopsij 13 HO3UTUBHUMU aCTIEKTaMU, ICHYIOTh 1 HETaTUBHI
HACJTIJTKW BBEJICHHS [IMX PEIICCHBHKUX I'eHIB Y TCHOTHUI cydacHUX coptis [178], cepen
SKUX MOXKHA BHUJITUTH 3HIKEHY €KOJIOTTYHY CTIMKICTH JUIsl COPTIB, IO MalOTh T€H
6e3nuctoukoBocTi [45, 136]. CtBopeHHs copTiB 3 reHoM def BUKIMKaHE 3HAYHUMU
BTpaTamMH IIiJI 4Yac 300py ypoxkaw JHUCTKOBUX (OpPM, OCOOJMBO B yMOBax
pO3AUIbHOTO 30WpaHHs, 1€ BTpaTH MOXKYThb csiratu Ouibiie 50% 3a BiciM JHIB.
Posmupenuii mepiof UBITIHHS Ta HEOJAHOYACHE JIOCTUTAHHS TMPU HAAMIPHOMY
3BOJIOKCHHI MOYKHA YCYHYTH IUISIXOM 3aJTy4eHHs JeTepMiHanTHHX dopm (det, deh)
y cenekuiinuit mporec [31].

Jloci copToBUii CKJIaj] TOPOXY B arpOBUPOOHMIITBI MEPEBAKHO CKJIAaBCs 31

CepEeHbO- Ta BUCOKOPOCIMX POCIUH JIUCTOUKOBOTO TUMY, SIK1 B JIOIIOB1 POKU MOTJIN
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HepepoCcTaTH, 10 MPU3BOIUIIO 10 BUISITAHHS Ta PO3BUTKY XBOPOO, 1 K HACTIIOK —
3HUKEHHS IKOCT1 Ta BpokaiiHocTi. HoBi copTu BycaTtoro Mop(oia0riuHoro TUiry, 3a
CTIPUATIMBUX YMOB, 37IaTHI JaBaTh ypOKalHICTh moHa 6 T/ra [21, 207, 256].

CydvacHi 0€31MCTOYKOBI COPTU TAKOXK JEMOHCTPYIOTh BUIILY MIPOIYKTUBHICTh
y TIOPIBHSIHHI 3 JHUCTKOBUMH (opMamu. I[loTeHmianm Bpo)kKailHOCTI HOBHX COPTIB
MOKe OyTH MaKCHMaJbHO PEalli30BAaHUN 3a YMOBHU 3aCTOCYBAaHHS KOMIUIEKCHUX
TexHoJIOT11 iHTeHcHpikarii. OCHOBHUM HAIIPSIMKOM JIJIsl PO3IITUPEHHS TUIOI ITOCIBIB
rOpOXY € BUPOIIYBaHHS BHCOKOMPOIYKTHBHHUX COPTIB ByCaTOro THUIY, SIKi MarOTh
BHUCOKY MOTEHIIIHY MPOJYKTUBHICTh, CTIMKICTh 10 XBOPOO 1 BUJIATAHHS, a TaKOXK
OIIXONATh JUIsl TPSIMOrOo  KOMOaWHyBaHHS, WI0 IMIJKPECIOe HEOOXIIHICTh
yJIOCKOHAJICHHS TEXHOJIOT1H BupontyBanHs [21, 207, 256].

Coptu ropoxy, ctBopeHi B [nctutyti pocnuaaunTsa iM. B.S. FOp’eBa, Taki
sk JleBiz (2007), LapeBuu (2008), I'msac (2008), Otaman (2011), Ommot (2011),
Menenar (2014), I'etizep (2015), Kopret (2016), mOBHICTIO BiAIIOBIIaI0TH BUMOTaM
Cy4aCHOT'O IHTEHCUBHOT O BUPOOHUIITBA. BOHM MarOTh MOTEHITIAN YPOXKAWHOCTI 710 6
T/Ta, XapaKTepU3YIOThCs CTIMKICTIO JO BIJIATAHHS Ta OCUIIAHHS HACIHHS, a TAKOX €
OUIbII aJalTOBAHUMU JI0 30HAJIBHUX KIIMAaTUYHUX YMOB Y TMOPIBHSAHHI 3
iHO3eMHUMH copTamu [36].

BizHaueHi copTy yKpaiHCBhKOI cenekllii, Taki sk Meuenar, L{lapeBuu, Marunar
ta OtamaH, BIAPIZHSAIOTHCS 32 KOMIUIEKCOM arpOHOMIYHUX XapaKTEPUCTHK 1
CTIMKICTIO A0 XBOp0O. [TpaBuibHUil BUOIp copTy, Ak cTBepaxye B.®. KaMmiHcbkui,
MOJKe TIIBUIIATH BPOXKaMHICTh 3epHa Ha 3-5 1/ra [107, 108, 109].

3rigHo 3 nanumu [HeTuTyTy pocnunnuiTea iM. B.A. FOp’eBa, B mepion 2007-
2014 pokiB HaMOLIBITY BpOKaiHICTH MokazaB copT Kopmer - 2,47 1/ra, 3a HUM
cmayors ['nanc - 2,46 1/ra tTa Marnar - 2,45 1/ra. Y miBHiunoMy Cremny, B
cepenHboMy 3a 6 pokiB (2011-2016), HaBUIII MOKAa3HUKH YpPOXKAWHOCTI
3adikcoBaHi y coptiB IlapeBuu - 3,71 1/ra, I'msaun - 3,25 1/ra ta Cair - 3,38 1/ra.
[44].

VY niBHiuHi# yacTuHi Jlicocreny 6e3nuctoukoBi coptu Jamup 2 (3,67 1/ra) Ta
Monyc (3,08 T/ra) mnpomeMOHCTpyBaJIM BHUILY YPOXKaWHICTh MOPIBHAHO 3

nuctoukoBumu popmamu [140].
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Cepen ycix copTiB Topoxy cenekmii [HcTuUTYTYy pocnuHHMITBa M. B.AL.
KOp’eBa HailOUTBII aTaITUBHUMM 1 CTAOLTBHUMU 32 BPOXKAHICTIO BUsIBHIIHCS JleBi3,
apeBuu, Omnor, Otaman Ta XapKiBCbKHI €TAIOHHUM, SIKI MOKA3ajud CEPEIHIO
ypoxaitHicts 2,30-2,79 1/ra. Y nepiog 2011-2016 pokiB Hail0inbIa BPOXKAWHICT
3epHa (2,54-2,83 1/ra) Oyna y coptiB UepHiriecskuii, [lapeBuu, Otaman Ta O1wior.
[141].

B okpemux [OCHIJDKEHHSX BIUIUB COPTY Ha YpPOXKANHICTH BHUSIBUBCS
He3HauHuM. Hanpuknan, 3a nanumu O.C. YUnHUMKa, yposkaitHICTh y copTy UekOek
craHoBuwia 4,11 1/ra, a y Otamana - 4,10 t/ra. docmimkenns .M. Higypa [72]
MoKa3aiu, 0 ypoKaHICTh copTy Enerant BapiroBana Bifg 3,56 no 4,32 1/ra, a 'y
Hamup 2 O0yna gemo Bumoro - 3,59-4,49 t/ra. ¥V IliBnernomy Cremny ypoXailHICTh
coptiB Omor 1 IlapeBuu Oyna nHa piBHi 2,0-2,9 1/ra [48]. lochimkeHHs Ha
YOPHO3eMI BaXKKOCYTJIMHKOBOMY IOKa3aJid, IO YPOXXaWHICTH copTiB UekOek Ta

OraMaH Oyj1a IpakKTUIHO OJHAKOBOIO - 4,02 Ta 4,04 1/ra BigmosigHo [143].

1.3. T'ycrora mociBiB ropoxy Ta iioro MiHepajbHe ;KHBJIEHHS — BaroMuii

PeryJIiol4Yui BaxKiJib aganrauii COpTiB ropoxy A0 YMOB A0BKLLIsA

Cepen HayKOBIIIB, IO JOCTIIKYIOTH CIIOCOOM CIBOM Ta TYCTOTY CTOSIHHS
POCIIMH TOPOXY JUIsl OTPUMaHHS HACIHHS Ta 3€JI€HOI0 TOPOIIKY, ICHY€E PI3HOMAHITTS
OyMOK. baratro 3 HUX BBaXarOTh 3a JOLUIBHIIIE 3aCTOCOBYBATH 3BUYAWHUUI
PAOKOBUNA METOJ CIBOM 3 NMEBHUM MDKPSAJASM, 110 BUKOHYETHCS 3a JIOIMOMOIOIO
3epHOBUX ciBaJIOK, TakuxX sk C3-3,6 ta C3II-3,6. Lleit cnoci6, mpu paHHIiK CiBOi,
3anobira€ 3a0MBAaHHIO COIIHUKIB BOJOTMM TIPYHTOM 1 3a0e3neuyye OuIbIn
PIBHOMIpHHUI PO3MOALT HACIHHS y MOPIBHAHHI 3 BY3bKOPSAAKOBOIO CiBOOIO [49, 152,
153, 156, 172, 189, 199, 234].

J1J1st IPUCKOPEHOT0 PO3MHOKEHHS HOBUX BUCOKOINPOAYKTUBHUX COPTIB JEsKi
JOCJIIIHUKA PEKOMEHAYIOTh BHCIBAaTH TOpoxX 13 MDKpsamasMm 30 cMm, HaBiTh
3MEHILYIOYM HOPMY BHUCIBY Ta 30UIbIIYIOYH KOE(PILIEHT POZMHOXEHHS TOPOXY, IPU
IbOMY KUIBKICTh HACIHHS, SIKE BUCIBaOTh, ckiamae 400—450 tuc. mr./ra [42, 49,

234]. Hopma BHUCIBY FOpOXY 3aJI€KHUTh BlJl IPYHTOBO-KJIIMaTUYHUX YMOB. 32 YMOBU
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BHECEHHsS TMiJ TOCIBU TOpPOXy MIKpO- 1 MakpogoOpuB, OOpOOITKY HaCiHHS
HITPAariHoOM, PaHHbOTO CTPOKY CIBOM, BBEIEHHS HOBHUX COpPTIB, ONTHUMAJIbHUMHU
HOpMamu BHCIBY B Jlicocteny i y HailOuibin 3B’ s13HUX IpyHTax [lomices € 1,4-1,5
MJIH Hac./ra, Ha MeHI 3B’ s3HuX Big 1,0 mo 1,1 muH Hac./ra [34, 49, 51, 66].

Ha nymky B. 1. Mopo3oBa, HH)KHI MeX1 HOPM BHUCIBY € OUIbII €()eKTUBHUMU
JUTSI KpYITHOHACIHHEBUX COPTIB TOPOXY, BEPXHI — JUIs CEPETHBO- 1 TPIOHOHACIHHEBHUX
copriB [49].

JUist oTpuMaHHS MaKCHMaJbHOTO Bpoxkato B paionax IliBHiuHoro Cremy
ropoxX BHCIBaIOTh 13 po3paxyHKy 1—1,5 miH/ra cXoXXuX HAciHUH, y pailoHax
[TiBnennoro Cremy — 0,8-0,9 mun/ra [49, 166].

HocnipkyBanu Bapiantu 3 rycroramu Big 0,5 mo 1,2 miuH Ha 1 ra sk y
HE3pOIIYBAHUX, TaK 1 3POIIyBaHUX yMOBax. byno BcTaHOBiIEHO, IO TYCTOTa Ha
piBai 500-700 Tuc. pocnuH Ha 1 ra Ha mepioj 30UpaHHS BpPOXKAK € IIJTKOM
J0CTaTHHOIO. 301IbIIEHHS I'yCTOTH IPU3BOIMIO 10 3MEHIIIEHHS BPOXKAI0, 3HIKEHHS
HOro SKICHUX TOKa3HUKIB, HEPIBHOMIPHOCTI HACTaHHS TEXHIYHOI CTHUIJIOCTI
3€JIEHOT0 TOPOIIKY SpycaMu POCIHH 1 10 3HayHuX BTpaT (10 20%) npu 30upaHHi,
BHACJIIJIOK PaHHBOTO TOJIATAHHS TOHKOCTEOJOBHX POCIHH, IO 3arylleHi Oinbiine
Hik 1 muH mt./ra. Ha mociBax 13 rycroramu 0,5-0,7 MiH/Ta Takux HEraTUBIB HE
CIIocTepirajiocs, a He3HauHa MpudaBka Bpokaro Ha rycrotax 0,9—0,1 M mT./ra He
KOMIIEHCYBaja BUTpaT Ha JOJATKOBO BHUCISHE HACIHHS MPU HAJTO BUCOKIN Horo
BaprocTi [49].

B iHOo3eMHHX KpaiHaXx peKOMEHJOBaHa ONTHMajlbHA TyCTOTa TMOCIBY
OBOYEBOro ropoxy ckianae Big 0,8 go 1,2 MigbiioHa CXO0XKUX HACIHMH Ha T'EKTap.
[Ipu Takiit HOpMi CiBOM POCIWHU BUSIBIISIOTH BUCOKY CTIHMKICTh O BUisiraHHS [49,
189].

B miBmeHHHMX perioHax IHTEHCHMBHA 30HAJbHA TEXHOJIOTIS BUPOIIYBaHHS
ropoxXy BIJ3HAYAETHCS YK€ paHHIMH TepMIHaMH CIBOM B JIFOTHEB1 BIKHA, KOJHU
Temneparypa rpyHry Bapitoe Bia 0 10 +3 °C. 3acTocyBaHHS LIbOTO METOY J103BOJIsIE
3HU3UTH MPsAMI BUTPATH HA BUPOOHULTBO Ha 8,6 %, a MaTepiajabHl BUTpaTH — Ha
15,6 %, npu bOMY BpOXKaHHICTh TOPOXY MOKE 3pOCTH Ha 7-9 EHTHEPIB 3 reKrapa

[49].



3arpumKa 31 CiBOOIO MOXKE IIPU3BECTH 10 3HIDKEHHS BpoxkaitHocTi Ha 40-50
% 1 OlbIIe, M0 TAKOXK HETraTHBHO BILTUBAE HA SIKICTh HACiHHS [49].

['mubuna 3aropTaHHsS HACIHHS TOPOXY BapIiIOETHCS B 3aJICKHOCTI BiJ
MEXaHIYHOT'0 CKJIaay TPYHTY, €Heprii MpopOCTaHHS HACIHHS, a TaKOX CTPOKIB 1
crioco6iB ciBOM. Ha Bakkux rpyHTax, SKi MamThb CXWJIBHICTH 1O 3aIlJIMBaHHS,
HACIHHS 3aropTaroTh Ha IITMOUHY 4 CM, TOJII SIK Ha CEPEAHIX 1 JIErKUX I'PyHTaxX — Ha
5-8 cM, a Ha cymimanux — 10 10 cMm [49].

['opox 3patHuil 100pe BUKOPUCTOBYBATH  Ba)KKOPO3UMHHI  (opMu
MIHEpPAJIbHUX PEYOBHH, 110 3HAXOASATHCSA B I'PYHTI. Takok BIH CHpPHUSE 3HUKEHHIO
KUCJIOTHOCTI IpyHTY [49, 234].

Hopmu BUCIBY HAaciHHSI TOPOXY BCTAHOBJIIOIOTHCS B 3aJI€KHOCTI Bl PETIOHY,
7€ 31ACHIOETHCSI BUPOLTYBAHHS, OCOOIUBOCTEN COPTY Ta XapaKTEPUCTHK HACIHHS.
BianoBigHo 10 pekomeHpallii, 30HanbHI HOpMHU BHUCIBY s IliBmenHoro Cremry
VYkpainu konuBaroThes Bim 0,9 mo 1,0 minbiioHa CXOXXKUX HACIHUH HA TEKTap, Y
Jlicoctenny — Bix 1,0 mo 1,2 mineiiona Ha rekrap, a B Ilomicei — Big 1,1 no 1,4
MUIbHOHA Ha TeKkTap. {15 HU3bKOpOCINX Ta 0€3JIMCTOYKOBUX COPTIB HOPMY BHUCIBY
nigBuiyoTh Ha 0,1-0,2 MUIbIIOHa HACIHUH HA TEKTap, TOJI SIK JIsl BUCOKOPOCIHNX
COpTIB BOHA 3MEHILYETHCS MPUOIM3HO HA TY K KUIbKICTh. KpynmHOHaCiHHI copTH
3a3BMYail BUCIBAIOTh PiJlle, HDK ApIOHOHACIHHI. Y BHIAJIKY BY3bKOPSAHOI CIBOM
a00 MOCIBY HACIHHA B CyXUU I'PYHT PEKOMEHIYEThCS 30UTBIIMTH HOPMY BHCIBY Ha
10-15% [256].

@dopMyBaHHA BHCOKHX BpOXaiB TMOJBOBUX KYJIbTYp 3aJCKHUTh BIJ
HAJIXO/KEHHSI MOKMBHUX PEYOBHUH /IO POCIMH Ta iX BUKOPUCTAHHS pazoM i3
npoyKTamMu (POTOCUHTE3Y 1 CHMOI0THUHOIO a30Tdikcalliero. OCHOBOI TEXHOJIOTIH,
10 3a0e3MeuyrTh BUCOKI BpOXKai, € BIOCKOHAJIEHA CUCTEMa yIOOpPEHHS TOpOXY.
MiHepanibHE JKHUBJICHHS TOpPOXY Ma€ CBOi OCOOJMBOCTI, OOYMOBJIEHI HOro
O10JIOTITYHUMHU ~ BJIACTUBOCTSAMM,  30KpEMa, HEJOCTATHBOIO  pEaKI€l  Ha
iHTeHcu(piKaliiH1 (pakTopu, 30KpeMa, Ha MIABUIIEHI HOPMU MIHEpPAIbHUX TOOPUB.

[Tonpu BeNUKY KUIBKICTh TEOPETUUHUX Ta EKCIIEPUMEHTATIBHUX JOCHIIKEHbD,
NUTaHHS YI0OPEHHS rOpPOXY 3alMIIA€Thes ciipHUM. KoxkeH MiHepaIbHUN eleMeHT

KUBJIICHHA Ma€ CBO€ CHENHU(IYHE 3HAYCHHA, 1 iX HecTaya MOXK€ CIPUYMHHUTU
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nopyuieHHsI 0OMiHY PEUOBHUH, TaIbMyBaHHS (D1310JIOTIYHHUX MPOIIECIB, MOTIPIICHHS
pPOCTY 1 PO3BUTKY POCJIHH, 3HM)KEHHS BPOXKAMHOCTI Ta SIKOCTI mpoaykiii. Tomy
BXJIMBO JOCTIIUTH BIUTUB OCHOBHHX MAaKpO- 1 MIKpOEJIEMEHTIB Ha (HOpMYyBaHHS
BpPOXKAITHOCT1 TOPOXY.

['opox Mae KOpOTKUH BereTamiiHuii mepioa Ta ciado PO3BUHEHY KOPEHEBY
CUCTEMY, 1110 MPU3BOJIUTH JO MOT'0 BUCOKUX BUMOT 10 KUBJIEHHS. [ oTpuMaHHs
1 eHTHEepa HACiHHSA 1 BIAMOBIAHOT KIJTLKOCT1 COJIOMHU POCIUHHM CIIOKUBAIOTh Bif 4,5
1o 6,0 xr azory, 1,7-2,0 xr docdopy, 3,8-4,0 kr kamito, 2,5-3,0 kr kansiiito, 0,8-1,3
KI' MarHilo Ta CipKH, a TAKOXK MIKpOeJIeMeHTH, 30KpemMa MoioaeH i 6op [59, 99, 154,
189, 238].

[I{o6 nocsrtu BpoxkalHOCTI 3epHa Ha piBHI 4,0 T/ra, ropox BOMpAE 3 IPYHTY
240-260 xr azory, 48-50 xr dochopy ta 6mm3pko 80 kr kKamito [38, 67]. Ilpu
BUPOIIYBAaHHI Ha POJIIOUMX IPYHTAX 3 BMICTOM moHaa 150 mr/kr goctynHux ¢hopm
docdopy 1 Kajgiro ropox MOXKe JaBaTH BHCOKI Bpoxkai 0€3 JI04aTKOBOI'O BHECCHHS
noopuB. OpHak Ha OIAHMX TPyHTaX 3 HU3bKUM BMicTOM (MeHmie 100 wmr/kr)
dochopy Ta ka0 BHeCeHHs 100puB € HeoOxiaHuMm [58, 99].

Bapro 3a3HaumTH, 10 TIPW 3aCTOCYBAaHHI MIHEPAJIBHOTO a30Ty POCIUHHU
NOYMHAIOTh BUKOPHCTOBYBATH HOT0O, i B TaKOMY BHITQJIKy HE YTBOPIOIOTHCS
Oynb00YKU. A30THI CIIOJIYKH MalOTh HETAaTUBHUM BIUIUB Ha 6000BO-pHU300iaibHUN
cuM0103 Ha BCIX eTamnax, rno4yuHarouu 3 ¢popmyBaHHs puzochepu 1 6yap0040K 10
aKTUBHOI a3oT(ikcarii. BigoMo, 1mo MiHepanbHUiA a30T € 1Hri0iTopoM a3oTdikcari
[142, 156, 234].

[Ipu 3acTocyBaHHI BUCOKHUX HOPM a30THUX JOOPUB TraJbMYETHhCS PO3BUTOK
Oy1b00YKOBHX OaKTepiid, 3HUKYEThCS X AKTUBHICTh Yy a3oT(ikcaliii, BHACIIIOK
YOro POCIMHHM MMOYHMHAIOTH KUBUTHUCS a30TOM, BHECEHUM 3 qoOpuBamu [142, 156,
234].

JlocnikeHHs1, mpoBeieHi Ha gociignoMy nodi [Honrasebkoi JCIIC im. MLLL
Basunosa B nepioa 2011-2013 pokiB, moka3ainu, 10 HAOUIbII CIIPUSATINBI YMOBU
JUISL PO3BUTKY a30T(PIKCYr04oro cuMO0103y 3a0e3MeuyroThCs MNpH KOMOIHAIlll
NEepeNoCiBHOI 1HOKYJIALII HACIHHSA 3 BHECEHHSM MIHEpATbHUX J10OpHUB y HOpMI

P70K82. BHeceHHs1 MIHEpaJbHOIO a30Ty HETaTUBHO BIUIMBA€ Ha CUMOIOTUYHUMI
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3B’S30K MK POCIMHAMH TOpoxy Ta OyiapOoukoBumu Oaktepismu [51, 52]. Tomy
peKoMeHAalli 1MoA0 3aCTOCYBAaHHS K MIJABUIICHUX, TaK 1 3HIKEHUX (CTApTOBUX)
HOPM a30THHUX JIOOPUB 3aTUIIAIOTHCS cynepewmBumu 151, 155].

Buxopucranns pochoprux 100puB cripusie pO3BUTKY KOPEHEBOI CHCTEMH Ta
AKTUBHOCTI OyJIbOOYKOBHX OakTepii, IO 3MEHIIye HETaTMBHUN BIUIMB a30Ty Ha
nporiec  ¢opmyBaHHS ~ OynbOodok. bynpOouku  3/maTHI  TEPETBOPIOBATH
BOXKOpPO3UMHHI (ochHOpHI CIIOIIYKH B JOCTYITHI I POCIIUH (PopMH, OTKE, CHMO103
MK OyJIbOOYKOBUMHU OakTepisiMU Ta TOPOXOM MIABUIIYE MOCTaYaHHS HE JIUIIE
asory, a i pocdopy. Hecraua pocdopy B rpyHTI MOKE MPU3BOAUTH A0 MOPYIICHHS
dbopMyBaHHS penpOAYKTUBHUX OpPTaHiB 1 3aTPUMKH JOCTHTaHHS 3epHa. [59, 67, 68,
101, 154, 190].

dochop TakoK MABHUILYE CTIMKICTh POCIHH 10 TOCYXU, HU3bKUX TEMIIEPATYp
1 3axBoproBanb [90]. a HemocTaTHbOrO 3abe3medeHHs (OCcPOpPOM 3HMKYETHCS
e(eKTHUBHICTh 3aCBOEHHS a30Ty 1 HaBmaku [51, 77]. Kaniiitai moOpuBa miaBUIITYIOTh
MOCYXOCTIMKICTh, TOJIMIIYIOTh OOMIH 1 TEPEMIIIEHHS BYIJEBOAIB, a TaKOX
CTUMYITIOIOTH 1HIII BaXKIUB1 KIITUHHI (yHKIIT. BOHM TakoX HOPMaJli3ylOTh a30THE
1 ¢dochopHe KUBJICHHS POCIUH TOpoxy. JlOCHIPKEHHsI CBII4aTh, IO KaiiiHe
roJI0IyBaHHS MOKE 3HMKYBATH BMICT OUIKIB Yy 3epHi. [Ipu 3acTocyBaHHI KaniitHUX
no0puB Ha (oHi azory Ta dpochopy B HopMmi K60 BpoxkalHICTh MIJBUILYETHCS Ha
0,23-0,67 t/ra [67].

3rigno 3 manumu FO. A. 3100iHa, Kajii MO3MTUBHO BIUIMBAE Ha OIJIKOBMI
BMICT y 3epHi. IIpu BHpoOIyBaHHI rOpOXy HE PEKOMEHAYETHCS BUKOPUCTOBYBATH
KaJiiiHi 70OpuBa, MO MICTATH XJOp. MarHiid € CKIaJ0BOI0 YaCTUHOIO XJIOpo(hiy,
MO3UTUBHO BIUIMBAE HA KUTTEASUIBHICTh OyIbOOUYKOBUX OaKTepii 1 BIIrpae poib y
OaraThox mporecax oominy pedosun [94, 96, 99, 215].

Ha rpyHTax 3 Hu3pkUM BMmicTOM MarHito (Mmenme 20-50 Mr/kr)
PEKOMEHAY€EThCSl BHOCUTH MarHieBi qo0puBa B HopMi 30-40 kr/ra MgO [153, 242,
243]. JlochimpkeHHs OUIOPYCHKMX BUEHMX I[IOKa3ald, 1[0 MiABUIIECHHS PIBHS
oOMiHHOr0 MarHito B IpyHTi 3 | 1o 11 piBHs (Bix 46-50 no 138-147 Mr Ha Kr IpyHTY)
OpU3BOAUTH 10 30UIBLIEHHS BpoXKaiiHOCTI ropoxy 3 29,2 go 39,8 m/ra B

KOHTPOJIbHOMY BapiaHTi 0e3 J00puB. Y BaplaHTax 3 JIMCTKOBUM MiIKUBICHHSIM
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cyabpaToM Mar”il0 HaWBUIIA BpoOKaWHICT, Oyma oTpuMana Ha Il piBHI
3a0e3reueHocTi 0OMIHHUM MarHieM. HaliOuibiia BposkaifHICTh, 1o ctaHoBuia 50,7
1/ra, cioctepiranacs npu BHecenHi N30P60K120+S36+Mgl,5. Baecenns 36 kr/ra
CIPKHY TIPU3BOAMIIO 10 IPUPOCTY BPOKAUHOCTI 3epHa Ha 4,6 1/ra ipu | piHi 1 Ha 3,0
1/ra ripu Il piBH1 0OMIHHOT'O MarHito B IpyHTi. JINCTKOBE MiKUBJIEHHS CYyIb(paTomM
marHito B go3ax 1,0 1 1,5 kr/ra 3abe3nedyBano 3HauH1 MPUOABKU BpOKaitHOCTI: Ha |
piBHi - 6,1-6,6 1/ra, Ha Il - 4,1-5,1 1/ra. BaxnuBo 3a3HA4YMTH, 1110 CYTTEBOI PI3HUII
Mix go3amu Mg 1,0 Ta 1,5 kr/ra He cnioctepiranocs [215, 217].

3epHOO000BI KYJIbTYPH, BKIIFOUAIOUH TOPOX, MAIOTh CEPEAH1 BUMOTH JI0 CIPKH
[21, 23]. [TpoTsarom Bererariii ropox crokuBae 20-40 Kr/ra mboro MikpoejieMeHTa.
Cipka € KIIOYOBUM KOMIIOHEHTOM OUIKa, 1 0€3 JOCTaTHHOro il 3a0e3MeueHHS
BHUCOKOE(EKTHBHA JIisl a30Ty Ha BPOXKAWHICTh HEMOXJIMBA. 32 CTYIIEHEM 3aCBOECHHS
pocIMHAMM Cipka 3aiiMae dYeTBepTe MiCllie Micisa a30Ty, Kamiio Ta Qocdopy.
Haiibinpmre cipku pocivHH 3acBOIOIOTH J0 ¢azu upiTiHHg. Jocmimkenas HHIL
«Iucruryt 3emnepooctBa HAAH» mokazanu, 110 BHECEHHS a30THUX JOOpUB Ha
eTarax opraHoreHesy 3adesmnedye npupict Bpoxkaitnocti Ha 0,54-1,10 1/ra [67, 117,
118].

Ichye Ge3niu pekoMeHaaIii 110,10 HOPM BHECEHHSI MiHEpaIbHUX JOOPUB MPU
BUPOILYBaHHI TOpoXy. PI3HOMaHITHICTP LHUX HOPM TOSCHIOETHCS PIZHUMHU
IPYHTOBO-KJIIMAaTHIYHUMH YMOBAaMH, COPTOBUMH OCOOJUBOCTSIMHU Ta TEXHOJIOTISIMU
BuporryBanHa. Y [liBaiunomy Creny ans AOCATHEHHA BpoXKaiHocTi 2,2 T/ra
PEKOMEHIYEThCSI BHOCUTH IToMipHI Hopmu 100puB: N30P30K30 [146].

Y nmiBoGepexxnomy  Jlicocrermy, Ha ~ THUIOBUX  MaJlOTYMYCHHUX
BaXKOCYTJIMHKOBHX YOPHO3€MaX, ONTHMAaJIbHO BHOCHUTH J10OpUBA y MPOIOPIIISLX
N30P45K45, nonoBHIOK0OYY IHKUBIICHHS pOCIWH Y (a3l TIKyBaHHS Ha piBHI N15.
Lle n03BOIsIE MIABUINUTH BPOKAKHICTE 0 3,67 T/Ta [86], 3rigHO 3 10CIIIKEHHIMU
Maprunoka O.M. [lns gocsrHeHHsT BpokaltHOCT1 3epHa B Mexkax 3,0-3,5 1/ra B
3axigHomy Jlicocteny BiH pekomenaye BoceHu BHocuTu P40K60 ta N20 mepen
ciBboro [157].

Hocnigauku M.1. baxmat 1 K.C. He6a0a, npautoroun B 3axigHomy Jlicocteny,

paasTh 3aCTOCOBYBATH MiHepanbHi 100puBa B HopMmi N30P30K45 mpu BuporryBanHi
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ropoxy. HaiiBuma BpoxaliHICTh COPTIB Topoxy O€3IHMCTOYKOBOTO MOp(hOTHUIMYy,
takux sk amup 2 (3,67 1/ra) Ta Monyc (3,08 1/ra), a TaKOX JIHUCTOYKOBOIO
mopdorumry Eneranr (3,46 1/ra) 1 CBitsse (3,27 T/ra) mocsraeTbcs 3a yMOB
3aCTOCYBaHHS MOBHOT 103U MiHepainbHUX 100puB N30P45K60 [139, 140].

Jani gocmimkens [IBoperwkoi C. IT ta Kamincekoro B. @. [66, 116, 117]
MOKA3YIOTh, 110 HAUCTIPUSATIUBIII YMOBH JIJIs1 BUCOKOT BPOKaHHOCTI COPTIB TOPOXY
Binens (3,5-3,6 1/ra), I'otiBchkuit (3,6-3,7 t1/ra) ta Kamenor (3,5-3,6 T/ra)
3abe3neuytoThesi npu BHeceHHI N45P60K60 a6o N30P60K60 3 momaTkoBuM
nimpkusieHHsM N15 Ha VII erami opranorene3dy. BHeceHHs MiHepanbHUX J00pHB
NPU3BOUTH J10 30UIblIeHHS BpoxaiHocTi Ha 0,27-1,09 1/ra, a mepenmnociBHe
1HOKYyTroBaHHA HaciHHA noxaae 0,11-0,41 1/ra. BukopucTanHs CTUMYJIATOpPA POCTY
«Poctox» gae mpupict y mexax 0,03-0,20 1/ra. B binopyci HaitbibI1 €peKTHBHOIO
HOPMOIO MiHEpaJIbHUX J00puB st ropoxy € N30P75K120, mo 3abe3neuye
BpOKaliHicTh 34,6 1/ra [28, 164, 217].

[Hmi nmani BKa3yrOTh, HI0 MaKCHMalbHAa BpPOXKAWHICTH 3€pHA TOPOXY
nocsraetbes npu BHeceHHi NS5OP70K40, mio cranoButs 2,71 T/ra [205, 218].
OnTuMaabHUMU YMOBaMH JUIsl BpOKaHOCTI Ha piBHI 3,5 T/ra € BUPOIILYBaHHS
ropoxy 3 goopuBamu He Ounbiie N6OP60K60 B moenHanH1 3 pu3oryMmidom [227,
228].

Tax1 x HOpMHU 100pUB pekoMeHaye s copTiB Binnnuyanus 1 CBits3p P.A.
AHTUIIH 1 qocITHEHHS BpoxaiHocTi 3,55 1/ra [28]. H. B. Tenekano [220, 221]
3a3Hauae, 110 ONTUMalibHa HOpMa J100puB cTaHOBUTH N45P60K60. YV nocmimxeHHsx
T. M. Psa6okons [205, 206] BkazyeThcs Ha TOIUTHHICTH IO BUIITUX HOPM a30THHUX
1 ¢pochopuux moopuB N45P60K90 3 nomatkoBum mimpkuBieHHsaMm N15. Tlpupict
ypoxaiHocTi ripu 3actocyBanHl N20P70K82 y mopiBHsHHI 3 BapiaHTOM 0e3 100puB
ckiaB 0,46 T/ra [51].

[Mununenxo B. C. [191, 192] pexoMeHaye ajisg JOCATHEHHS BPOXAWHOCTI Ha
piBHi 4,0-4,5 1/ra B npaBoOepexHomy JlicocTeny BUKOPUCTOBYBATH CHCTEMY
ynoOpeHHs, sika BkiIoyae ocHoBHE BHeceHHs N30P60K60 1 kinbka MigKUBICHb
npotsirom Beretatlii 3 N10P10 y dazu 12-13, 51-59 ta 60-69. Buecenns dhocdopamx

1 KamifHuX 10OpUB minBHIy€e BpoxkaiHicTh Ha 0,1-0,3 T/ra B 3a7€XHOCTI BiJ COPTY,
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TOJIl SIK MPHUPICT Bl MOBHOTO MiHEpadbHOro q0o0pHBa ctaHoBuTh 0,5 1/ra (24 %).
Haii0inpimmit mpupicTt ypoxaro 3adikcoBano st coptiB @apaon i Caprak [55].

Jliist onmepskaHHs ypoXaWHOCT1 3epHa Ha piBHI 4,54—4,89 T/ra MPONOHYIOTH
cucTeMy yaoOpeHHs 3 mepeBaxanHsM a3oTy — N60-90P20-30K30-45 [56, 72]. V
nociipkeHHsx B. B. Bonkorona ta M. A. KypOu HaiiBuIla BpoKalHICTh TOPOXY
(3,35 ta 3,62 1/ra) hopmysanacs 3a BaeceHHss N9OP9OK9O0 [46].

3rigHo 3 panumu ['pumryka I1.I. [61], icHye pO30DKHICTH JYMOK cCepei
HAYKOBIIIB 1 BUPOOHUKIB I110JI0 BU3HAYEHHS ONTHUMAJIbHOI HOPMHU BUCIBY TOPOXY
nociBHoro. barato gociimkeHsb, siki MalOTh JJaBHE MOXOJKEHHS, MPOBOJUIUCS B
PI3HHX pErioHax, a KOMIUIEKCHUX POOIT, K1 BUBYAIHU BILUIUB HOPM BHUCIBY, METO/IIB
ciBOM Ta MOTOJHUX YMOB Ha ypoXai 3epHa ropoxy, (pakTuuHo He icHye. BaxiauBo
BCTAHOBUTH ONTHUMaJbHY HOPMY BHCIBY [JII COPTIB TOPOXYy B KOHKPETHHUX
IpyHTOBO-KJIiMaTHUHUX ymoBax [113, 122, 189, 190, 201, 202].

Hopma BuciBy moBHMHHA 3a0e3MeuyBaTH ONTUMAIbHY T'YCTOTY POCIHH, SKa
PO3PaxOBYEThCS HAa OCHOBI 1HIWBIAyaJIbHOI IUIOMNII KUBJEHHs. s ropoxy e
noka3sHuk craHoBuTh 100—130 cm? [62]. Hopma BHCIBy BCTaHOBJIIOETHCH,
BpPaxoBYIOUM O10JI0T14HI OCOOIMBOCTI COPTY 1 crieuu(diKy rpyHTOBO-KJIIMATHYHOI
3oum [113, 122, 189, 190, 201, 202]. Bona Bapiroetbes Bix 0,8 mo 1,4 minbitoHa
CXOKHMX HACIHWH Ha T'eKTap 3aJIeKHO Bij periony [113, 122, 189, 190, 201, 202].

VY nmocynuiMBUX YMOBax pPEKOMEHAYEThCS BHCIBaTH MEHIIY KUIbKICTb
HACIHHS, TOAl AK Yy 30HaX 3 JOCTaTHIM 3BOJIOXKEHHSIM — Ounblue [225]. s
JIOCSTHEHHSI BUCOKOI BPOYKAWHOCTI TOPOXY BAXKIMBO 3a0€3MEUYUTH ONTHUMAIBLHY
KUIBKICTh POCIIMH Ha OJIMHMITIO ILIOII MIISXOM BCTAaHOBJICHHS BiJITOBIIHOI HOPMU
Buciy [113, 122, 189, 190, 201, 202]. Hu3pka HOpMa BHCIBY, HaBITh IpHU
MiABUIIEHINA MPOMYKTUBHOCTI OKPEMHX POCIUH, TMPU3BOJIUTH [0 3MEHIICHHS
BpOXKAal0 3 OJMHMII IUIOIII, OCKUIBKM PIJIKICHI TOCIBM HE B 3MO31 TMOBHICTIO
BUKOPHUCTOBYBATH HasBHI 3aracu MOKUBHUX PEUYOBUH 1 BOJOTU. PiKiCHI MOCIBU
MEHII TTPOJYKTUBHI ¥ Oubllle CXUJbHI 10 3a0yp’sisHenHs [91, 113, 122, 189, 190,
201, 202, 219].

Hopma BHUCIBY HAaciHHS € KIIFOUOBOIO B TEXHOJIOTIi BUPOILYBAaHHS TOPOXY,

OCKIJTbKH BOHA JoroMarae opMyBaTH CTEOJIOCTIH, SKuii 3a0e3nedye MaKCUMAaJIbHY
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OpOAYKTUBHICTh pociuH. Lli HOpMM 3amexarb BiJg perioHy BHUPOIIYBaHHS,
0COOJIMBOCTEN COPTY Ta MOCIBHUX XapaKTEPUCTUK HaciHHA. OnTumanbHa HOpMa
BUCIBY JJISI COPTIB OE3JIMCTOYKOBOTO TUIY CTaHOBUTH 1,2-1,4 MimpiioHa CXOXKHX
3epeH Ha rektap. ICHyITh pekoMeHaIll 1o/10 30UTbIeHHsT HOpMH BUCIBY Ha 10%
IIPU paHHIX CTpoKax ciBou [218].

Ha ocnoBi ananizy I1.I. I'pumyka [57, 62] MoXHaA cCUCTEMaTU3yBaTU HOPMHU
BUCIBY TOpPOXY: /I JOBTOCTEOJIOBUX YKICHHUX COPTIB pexkomeHayerbes 0,8—0,9
MUIbHOHA HACIHUH Ha TeKTap, JUJIs COPTIB JUCTOYKOBOro Mopdorumy — 1,0—1,2
MUIbHOHA, a 11 KOPOTKOCTEOJOBUX 3€pHOBUX COPTIB — 1,5 MIJIbHOHA Ha rekTap.
Jlnst BUCOKOpOCTOro BycaTtoro mopdortumy ontuMmanbHoo € Hopma 0,8—0,9
MUIbHOHA/Ta, a Il COPTIB HAMIBJIMCTOYKOBOI'O 1 TPAaJULIAHOIO JMCTOYKOBOIO
mopporumry — 1,0—1,2 minpiioHa/ra. 3riIHO 3 AAHUMH HIMEIPKHUX CEIEKI[IHHUX
CTaHIli{, ONTUMAJIBLHOI0 HOPMOIO BHCIBY /il Himewunnu € 0,7-0,8 minbiioHa Ha
reKTap, a y BUMAAKY 3aTpUMKH 3 ciBOoro — 10 0,80-0,85 minmbitona/ra. B ymoBax
[Tonwmii BuciBaroTh 0,8-1,0 MinbiioHa HACIHUH Ha rekTap [244].

VY Yexii pekomenaoBano BuciBatu Bija 0,9 no 1,1 MisibiiloHa HACIHUH Ha TeKTap
[248]. B Ykpaini x 3a3HauaroTh Builll HopMu — Big 1,0 10 1,2 MiaplioHa HACIHUH
Ha rektap [40, 41, 168]. docmimkeHHs, 0 OXOIUTIOIOThL HOpMU BuUciBy 0,6 MITH/Ta,
0,8 muu/ra Tta 1,0 mus/ra, mpoaeMoHCTpyBaiu, 1m0 B CKBHUPCBKOMY pailoHi
Kuiscbkoi oOnacti coptu Manonna, Canamanka Ta ACTPOHABT TOKa3yHOTh
MaKCUMaJbHY BpOXKaiHICTh pu HOpMi BUCIBY 1,0 muin/ra. 3HmkenHs Hopmu 10 0,8
MJTH/Ta TPU3BOAWUTH JO BTpaTd BpokaiHocTi Ha 1,9-5,6 wra [41]. Tamm
JOCTIKEHHS MITBEPKYIOTh, 1[0 ONTHUMalbHa HOpMa it coptTiB Canamaska,
ActponaBT, Manionna ta I'perop takox crtaHoButh 1,0 min/ra [38].

3rigHo 3 nanumu [HCTUTYTY pocnuHHuUITBA 1M. B.S. FOp'eBa, migBuiyBaTu
HOpMY BHCIBY Buiie 1,2 miH/rTa HemouiibHO [121]. BceranoBieno, 1o s
PAHHBOCTUTIUX OIJOKBITKOBUX COPTIB TOpPOXY OINTUMAJIbHI HOPMH BHCIBY
ckianaroTh 1,2—1,4 MIIH CX0KMX HACIHMH Ha reKTap, TOA1 SK JJIsl 4epBOHOKBITKOBUX
coptiB 1 nemouiku — 1,0—1,2 muH [48, 62]. B ymoax IliBaus Ykpainu Haiikpanii

pe3ynbTaTH AJisl COPTIB O€3IMCTOYKOBOr0 MOppOoTHITY 3a0e31euye HopMma BUCIBY 1,1
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MJTH/Ta TIpH JIOCTaTHHOMY 3BOJIOKEHHI. 3a HEIOCTAaTHHOI MPOMYKTHBHOI BOJIOTH
ONTHMAJIbHY BPOKailHICTh (POPMYIOTH MOCiBH 3 HOpMoto 0,8 mun/ra [199].

Ha nymxy H.B. Tenekano [218], st coptiB Otaman 1 ['perop Hopma BUCIBY
noBuHHAa ctaHoBuTH 1,1-1,3 mumn/ra. JlochimkeHHS BKa3yOTh, IO ONTHMAaJIbHA
HOpMa JIISI COPTIB rOpoXy 0€3JIMCTOUYKOBOTO TUITY ckianae 1,2-1,4 mun/ra [48, 100,
217, 219]. Jns ropoxy Bycatoro B ymoBax I[liBaiunoro Creny 3 moOpuBamu
onTuUMajabHOIO € HopMma 1,4 muH/Ta [52, 54, 55, 94, 146]. YV nocnimxennsx JI.B.
Kopons [138, 139] onTumanbHa HOpMa sl copTiB YiroOneHerns Ta HOmiid
cTaHOBUTH 1,5 muH/ra. 30unblieHHs HopMu BuciBy 3 1,0 go 1,5 mun/ra Ha
3BUYANHOMY YOpHO3eMI 3a0e3Meuye IpUpICT YPOKalHOCTI y BCix coprax Ha 0,13-
0,40 1/ra [50, 137, 148]. OnHak, 11le NPU3BOAUTH 10 3MEHILECHHS 1HIUBITYyalIbHOT
IPOAYKTUBHOCTI POCIIMH, IO KOMIIEHCYETHCS 32 PaXyHOK OUTBINIOI T'YCTOTH MOCIBIB
[148, 149].

IcHyroTh pekoMenaii 1o 10 301UIbIIeHHS] HOpMU BUCIBY 10 1,6 muta/ra [137,
186]. 3a manumu O.B. Inbenka [93], mns copty XapkiBCbKUW €TaJIOHHUU Yy
[Tieniunomy Creny onTuMaibHOIO € HOpMa 1,4 mitH/Ta; 30umbeHHs a0 1,6 abo 1,8
MJTH/Ta TPHU3BOAWTH JO 3HIDKEHHS BPOXKAWHOCTI dYepe3 HecTadyy BOJIOTH Ta
caMo3aTiHeHHs. BiMmoBiIHO 10 IPOBEAEHUX JOCIIIKEHb, ITOCIBU FOPOXY BYCaTOro
MOp(]OJIOriyHOro TUMY Hale(EeKTUBHINIE BHUKOPUCTOBYIOTH BOJOrY MHpH CiBO1 3
HOpMoOIO 1,8 MITH cx0kuX HaciHuH/Ta [92, 93].

Hesiki nocnigauku [91, 113, 122, 189, 219] nponoHyr0Th 301/IbIIYBATH HOPMY
BUCIBY JIJISl 3aTryIICHHS TOCIBIB sIK 3aci0 0opothbm 3 Oyp’ssHamu. OHAK, Ha HaI
TIOTJISI/T, 1I€ MOYKJIMBO JIMIIIE B paMKax Oi0JIOTTYHOr0 pOoCIMHHHITBA. OnTUMaTbHA
HOpPMa BUCIBY HAC1HHsI TOPOXY BYCaTOTr0 MOP(OJIOTIUHOT0 TUITY COPTY XapKiBChKUI
etasionHui B ymoBax [liBHiunoro Cremny 3 MiHepansuuMu 1o0puBamu N15P15K15
ta N30P30K30 (2011-2014 pp.) ctanoBuna 1,4 miia Haciauu/ra [54, 55].

VY IliBaiunomy Cremny Haile(EKTUBHIIIIOK BUSBHIACS CIBOA TOPOXY 3 HOPMOIO
1,4 MaH HaciHMH/Ta [ cOpTy XapKIBChKUM SIHTapHUM, 110 3a0e3mneunsa
BpOXKalHICTh 2,28 T/ra, a NpU BHUKOPUCTAHHI CYMIII HACIHHSA JIMCTOYKOBOTO
(XapkiBChKHI STHTapHUI) 1 0€3IMCTOYKOBOrO (XapKiBCbKUM €TaJOHHUMN) COPTIB Y

nporopirii 75:25% BpoxaiHicTh cTaHoBmiIa 2,21-2,24 1/ra. Taki MOCIBY MOBHICTIO
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TAXOMWIN TSl IPSAMOTO KoMOaitHyBaHHS [54, 55, 65]. 3aBmanHS HACIHHHUIIBKUX
NIOCIBIB MOJIATAE HE JIMIIE B OTPUMAaHHI BUCOKOI BPOXKAHOCTI, aje i y BUPOOHHIITBI
SKICHOTO HAC1HHSI, 3/IaTHOTO 3a0€3MEeYNTH OJHOPIIHI Ta IPYKHI CXOIH, TOMY HOpMa
BUCIBY He moBWHHa mepeBumyBatd 1,0 mmn/ra [198, 199]. Ilpote B HayKOBIiii
JITEpaTypi € JaHl 3 PI3HUX IPYHTOBO-KIIMAaTHYHUX YMOB (Ykpaina, Pocis, Itanis),
10 HE TIOKa3YIOTh ICTOTHUX BIAMIHHOCTEH y BPOKaWHOCTI Ta MOCIBHIN SAKOCTI TIPH
BUKOpUCTaHHI HOpM BuciBy 0,6 miH, 0,9 miH Ta 1,2 MiH Haciaun/Ta [210, 211].

[Ipu npomy, xou 3a HaitHUxK40i HOpMH (0,6 MIIH) BpOXKaWHICTH OyJia JEIo
MEHIIIOI0, 11€ KOMIIEHCYBAJOCS BUIIUM KOE(IIIEHTOM PO3ZMHOXKEHHS. 3 IHOTO
OTJISIAY JITEPATYPHHUX JKEPENT BUIUIMBAE BUCHOBOK, 110 BU3HAYCHHS ONTHMAJIBHOI
KUIBKICHOI HOPMHM BHUCIBY TOpPOXYy MOTpeOye NOAaJbUIOr0 JOCHIIKEHHA 3
ypaxyBaHHSIM COPTOBUX  XapaKTEPUCTUK, MOP(OTUIY POCIWH, pETiOHY
BUPOIIYBaHHA TOIIO [62].

3rigHo 3 pocaimkenusamu O. I. 3iHdeHka Ta iHmMMX aBTOpiB [49, 202], mus
yTBOpEHHA | IeHTHepa 3epHa TropoxXy 3 IPYHTY BHUTPAYAETHCS TaKa KUIBKICTh
MOKMBHUX PEYOBHUH: a30Ty — 4,5 Kr, KaJliro — 2—3 KT, Kajbliio — 2,5-3 Kr, Marxiro —
0,8-1,3 kr, a TakoK MiKpOeJIeMeHTH: MOJIiOieH, Oop Ta iHi [49, 202].

[TopiBHIOIOUH II€H TTOKA3HUK 10 TOPOXY 3 IHIIMMHU KYJIbTypaMHu, Oa4MMO, 110
32 BUHECCHHSM €JICMCHTIB JKMBJICHHS 3 TPYHTY FOpOX 3aiiMa€ OJlHE 3 TIePIINX MICIb
(tabm. 1.2). [49, 202].

Tabnuys 1.2
BuneceHHs1 0OCHOBHUX eJ1eMEHTIB 'KUBJIEHHS 3 IPYHTY /1Jisl YTBOPEHHS

1 i 3epHa, kr (3a O. 1. 3inuenkom, 2011 p.)

BuHeceHHS eneMeHTIB, KT
Kynberypa
a30Ty dbochopy KaJTFO
Topox 6,6 1,8 2,0
O3uma 5,3 1,5 2,5
MITCHUITS
Kykypynza 3,0 1,0 2,6
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Cos 6,1 115 415
CoHSIITHUK 5,7 2,9 2,4
Pumuna 7,4 1,8 6,1

Bucoke BUHECEHHS MOKUBHUX PEYOBHH 3 TPYHTY MOSICHIOETHCS HacaMIepe]]
BHCOKHM BMICTOM OUJIKiB, BYIJIEBOJIIB 1 KUPIB y KIHIIEBOMY BpOkai TOpoxy. 3a
MOKA3HUKOM BHUHECEHHsSI a30Ty TOPOX OBOYEBHH CTOITh TOPSAJ 13 TaKUMU
CHEPrOEMHUMH KYJIBTYpaMH, sIK COsl, COHSIIHUK i puiinHa [49, 202].

Jist Topoxy, SIK 1 JJig 1HIIMX CUIBCHKOTOCIOAAPCHKUX KYJIBTYpP, BEIUKE
3HAUYEHHS MAa€ CIHIBBIJIHOIICHHS OCHOBHUX €JIEMEHTIB JXMBJIEHHS B TIpyHTI. 3a
nannvu BIP, Ha 3B’sI3HHX IpyHTax BiJIHOIIEHHS a30Ty, ¢pochopy ¥ Kalliro MOBUHHO
Bignosigatu 1:1:1,5, a Ha menm 3B’ si3uux — 1:1,5:2 [49, 200, 202, 204].

Binomo, mo rpyntu IliBaenHoro Creny MarTh BUCOKY 3a0€3ME€UYEHICTD
KaJieM, TOMy aKTyaJIbHUM € BUBYEHHS /103 BHECEHHS a30THO-(PocPOpHUX T0OpUB.
VY 3B’S3Ky 3 THUM, 1[0 TOPOX XKHUBE B CUMO1031 3 a30THIKCYIOUMMH 0yIH00YKOBUMU
OakTepisiMU, MUTAHHS I10JI0 BHECCHHS a30THUX JIOOPUB € MOJIEMIYHUM 1 BUKIIUKAE
Oarato mpotupiu [48, 49].

Jlesiki aBTOpH CTBPIXKYIOTh, III0 TOPOX MOTPEeOye 0OMEKEHOT KIITBKOCTI a30Ty
B TIEpioJi TTOYATKOBUX €TalliB OHTOrE€HE3y, a B HAcTymHi (a3 morpeda B a30Ti
MOTIOBHIOETHCS 32 PaxyHOK (ikcailii Horo Oynp0oukoBumu Oakrepismu [49, 163,
165].

VYci gaHi BIAHOCHO a30THOTO KUBJIEHHS TOPOXY, SIK1 € B HAYKOBIH JIiTepaTypi,
MOKHA Y3araJbHUTH B TaKi TPYNU: POCIMHAM TOPOXY MiHEpadbHUN a30T He
NOTPIOHUI; HEOOX1IHI HEBUCOKI J03H a30TY; IiJ] TOPOX HEOOX1AHO BHOCUTH CEPEIHI
71034 MIHEpaJIbHUX a30THUX JOOpUB. [ OTpUMaHHS BUCOKHX ypOKaiB HEOOX1JIHE
NoBHE 3a0e3neueHHs ropoxy azorom [49, 150, 170].

Sk yzaramparoe P. X. Makamea [156], Oiumbmiicts aBTOPIB JOXOISATH

BHCHOBKY, 110 301JIBIIIEHHS /103 a30THUX JIOOPHB HE II1IBUIIYE BPOKAWHOCTI TOPOXY.

61



1.4, OcHoBHi mnpuHHUNU Ta mnpuilomu OioJsorizamii  arporexHikm

BHpOIIYBaHHs ropoxy Ha IliBgni Ykpainn.

3 METO MiJABUIICHHS BPOXKAWHOCTI TOPOXY TMOCIBHOTO HOT0 HACIHHSA
00po0IIsIIoTH 00poM — 2,7 KI/T, HITPariHoMm 1 MOJIOAEHOBO-KUCIUM aMOHIeEM (25 T
Ha TEeKTapHy HOpPMY HAaciHHs). [HOKymsIis HaciHHS PU30TOPGIHOM IMIBUIILYE
BpokaitHicTh Ha 2,0—4,2 11/ra 1 mokpaiye Woro sikicTb. BMIiCT O11ka 3pocTae Ha 2—
5% [1, 12, 26, 49].

OTpumaHHS BHCOKMX 1 CTIMKMX YpO)KaiB ropoxy B OUIBLIOCTI BHITAJIKIB
BU3HA4Ya€ThCs BUOOPOM monepeaHukiB. OCHOBHI BUMOTH 10 HUX 3BOJSTHCS 70 TOTO,
o0 moJie 3aJuIIaocsd BUIBHUM Bia Oyp’siHIB, 3 JIOCTAaTHIM 3amacoM BOJOTHU 1
NOKUBHUX PEUYOBUH y TIpyHTL. Y CTemy KpalluMH MONEpeAHUKAMHU € O03uMa
MIIICHUIIS ¥ 1HIII 3€PHOB1 KOJIOCOBI, a TAKOXK KYKYpPY/I3a ¥ 1HIIII MTPOCAITHI KyJIbTYpH
[49, 152, 153, 156].

[3oTomHMM MeTO0M OyJI0 BCTAHOBJICHO, IO TOPOX BOJIOAIE BHCOKOO
a30T(IKCYIOUOI0 3JaTHICTIO: BiH (hiKCye 3 TOBITPA 10 80% BCHOr0 HAKOMUYEHOIO B
pociuHi a3zoTy. Azordikcairisi BiIOyBaeTbCsl HaWaAKTUBHIIIE MPU CIIBBIIHOIIEHHI
kanito 70 pocdopy sk 2,5:1 1 npu HEBUCOKINA KOHIEHTpaIlii a30Ty B rpyHTI [49, 167,
180].

[linBuieH1 [103W a30Ty MPUNUHAIOTH  a30T(IKCAllll0 HaBITh IpPH
ONITUMAJILHOMY CITiBBiTHOIIEHHI Kalito Ta pocdopy [49, 180, 181].

HanxomkeHnHss a3oTy 3 J00pHB Yy POCIMHU TOPOXY 30UIBIIYETHCA
OPONOPLIITHO BHECEHUM J03aM MIHEpaJbHOr0 a30Ty, aje 1€ He MPUBOAUTH [0
IiIBUILEHHS BPOXKaK0, HE3AIEKHO Bl CTPOKIB ix BHeceHHs [49, 234, 240, 245].

VY HaykoBii JiTeparypi, IPUCBSYEHIA BUBYCHHIO B3a€EMO3B’SI3KY TOPOXY 3
Oynb00YKOBUMHU OaKTepisMH, HasBHI PI3HI TIMOTE3W Ta Teopli, SKI MOSCHIOIOTH
NpUTHIiYeHHsT cuMOioTHuHOI (ikcarii azoroMm. Halgactinie BBa)arTh, IO MPHU
HaIJTUIIIKOBOMY HaJIXO/DKEHHI B POCIUHH TOPOXY MiHEpaIbHOT'O a30TY, BYTJIEBOIH,
SK1 YTBOPIOIOTHCS B JIMCTKAX BHACIIJIOK (DOTOCUHTE3Y, BUTPAYAIOTHCSI B OCHOBHOMY
Ha CUHTE3 OUIKIB. Y IbOMY BUIIAJKY OyJIb0O0UKOBI OaKTepii OTPUMYIOTh HEAOCTATHIO

KUTBKICTB ITyKpiB, IO 1 3aTpuMye iX po3BuTok [49, 167, 180, 188, 250].



€ NpUMyIIeHHS, 110 PEryIYnM (PAKTOPOM Y BHUKOPUCTaHHI OOOOBHUMHU
pOCIIMHAMHU CUMOIOTHMYHOIO a30Ty, € 3MIHM B iX ByriieBogHoMYy oOMiHi. Ilpu
3HAYHOMY HAJIXOJKEHHI B POCIMHY MIHEPAIBHOTO a30TY KUIBKICTh BUTHHUX ITyKPIB
3MEHIIYETHCS, 1110 MPU3BOAUTH JIO TOJIOAYBAHHS a30TQIKCYI0Unx OaKTepiii, aje npu
MOPYIIEHH] IILOTO UCcOalaHCy aKTUBHICTh OYJIHOOUYKOBUX OAKTEPIH MiACHUITIOETHCS
[49, 180, 246].

baratema focnijaMu HayKOBO-IOCIITHUX YCTAHOB 1 MPAKTUKOIO MEPEIOBUX
TOBapOBUPOOHUKIB BCTAHOBJIEHA €(EKTUBHICTb BHECEHHA MiJ Topox abo Horo
NOMEPEHUK HE TUIbKH (HOCHOpHHX, KaTIMHUX 1 a30THUX 0OpUB, a ¥ y HM3LI
BUIIAJIKIB 1 OPraHIYHUX J0OPUB. 3a3HAYEHO, 110 MPHU iX MPABUILHOMY BUKOPUCTaHH1
BOHU HE NPHUTHIYYIOTh, &, HABIAKHU, CTUMYJIIOIOTH (DIKCAL[iI0 a30Ty OyJIb00UYKOBUMU
oakTepismu [149, 156, 189, 201, 247].

OauuM 13 NpUHAOMIB TMOKPAIICHHSI JKUBJIEHHS TOPOXY € 3acCTOCYBaHHS
OakTepiaibHUX JOOpPHUB — TOPOXOBOTO HITpariny (pu3oTopdiHy), 31aTHOTO
MiACWIATA MIKpoOionoriuHi mponecu ¢ikcamii azory [49]. lo pedi, HiTparid €
e(eKTHBHUM JIMIIIE B TOMY BUMAAKY, KOJU OaKTepli nmpenapary akTHUBHIIII 3a Ti, 10
MICTATBCS B IPYHTI. 3acCTOCYyBaHHS CIHUIBHO 3 HITPariHoM MIKpPOEJIEMEHTIB
(MomiOaeny i 6opy) miacuitoe ikcariiro a3oTy 0yIb004YKOBUMHU OAKTEPISIMU Y BCIX
copTiB ropoxy [49, 249]. Ha yopHo3emHuux rpyntax Cremy MomiO/ieH 3’ €THY€EThCS 3
JAyraMM ¥ KaTiOHaMW JY)KHOTO XapaKTepy, IMEepPETBOPIOIOYNCH Y CIIONYKH,
HEPO34YMHHI Y BOJII 1 HemocTyIHI pocimaaMm [ 160, 182].

bop € HEoOX1AHMM €JIEMEHTOM MIHEPAJIBHOIO MUBJIEHHS POCIUH. Yci
TKQaHUHU POCIHUH MICTITH O00p. Jlo TOro K, 3aje’KHO BiJ BHIY POCIUH 1 IPYHTOBO-
KJIIMaTUYHUX YMOB, KUIBKICTh MOTO B POCIIMHAX KOJHMBAETHCS B JIOCUTH HIUPOKHUX
Mexkax. Ko B cyxiit Maci 3epHOBUX KYJIBTYP MICTUTbCS utie 1-3 mr 6opy Ha 1 kr
a0COJIFOTHO CYX01 MacH POCJIHH, TO B JIUCTKaX COHAIMHMUKY — 50—-60 mr, a B 6000BUX
KkynbTypax — 30—60 mr Ha 1 kr abconmoTHO cyxoi Macu [49, 98, 160, 182].

Hacamnepen nist 60py TICHO TOB's13aHa 3 OKUCIIIOBAIBLHO-B1IHOBJIIOBAIbHUMU
mpoiiecaMy B OpraHi3Mmi, 3 BYIJICBOJHHUM, OUIKOBUM 1 HYKJIETHOBUMU OOMIHAMH.
[{iHHI JOCHIKEHHS B 1IbOMY HampsiMi NMPOBEAEHI1 MpalliBHUKaMu boTaHiyHOro

inctutyty AH im. B. JI. Komaposa [49, 98, 160, 182]. 3naxoasiunch y TKaHWHAX
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pocnuH, OOp MOXE€ CTBOPIOBAaTH KOMIUICKCHI CIOJYKH 3 OpraHiYHUMU
OKCUKHCIIOTaMH, BYIJIEBOJAAMH Ta OaraTroaTOMHMMM COUpTaMd. Bitaminm —
pubodnaBiH 1 ackopOiHOBa KHCIIOTa — TAaKOX BCTYIMAIOTh Yy CIOIYKH 3 OOpOM.
Huskoro pociifiB BCTaHOBJIEHA Jis OOpy Ha aKTHUBHICTh (DEPMEHTIB: KaTajasw,
neriapas, iHBeprasu Toio. Hampukian, 6op 30UIbIIyE TiAPONITHYHY aKTUBHICTh
(dbepMeHTIB iHBEpTa3U Ta CIPUsIE IEPECYBAHHIO IIYKPIB 3 JIUCTKIB 0 KOPEHIB OYpAKY
IyKpoBoro. BiH mocuiitoe NpuToK 1yKpiB 10 TOUOK POCTY POCIUH, KOPEHIB, KBITOK
1 wioaiB. Bimomo, 1mo OGOpHO-IYKPOBI KOMIUIEKCH MEPEMINIYIOThCSI TKaHMHAMU
IIBUJIIIE, HIXK IIYKPOBI B YkcTOMY BHIIIsLi [26, 27, 49, 98, 160, 182].

Hecrtaya 60py B >KMBJIEHHI POCIMH 3aTPUMY€E CUHTE3 OUIKIB 1 HYKJIETHOBUX
KUCJIOT. bop BIIMBae TakoXX Ha OCMOTHUYHI MPOIECH Ta TiApaTallii0 KOJOidiB.
BceranoBiieHo Mo3uTUBHY 110 00py Ha MOCYXOCTIMKICTB 1 COIECTINKICTD POCIHH. 3a
HecTadl OOpy B JIMCTKAX 3MEHIIYETHCA BMICT BITaMiHIB: aCKOPOIHOBOI KHUCIIOTH,
tiaminy Ta puboduasiny [26, 27, 49, 98, 160, 192].

Bbop Bigirpae BaXIMBY poJib y MpoIiecax 3aruliIHEHHS POCIUH: BiH IOCHUITIOE
IMPOPOCTaHHS MWJIKY, PICT MUJIKOBUX TPYOOK 1 € HEOOXITHUMHU 1Jia (OopMyBaHHS
KUTTENSUIBHOCTI TWIKY. PO3BUTOK 3aB’s3€# 1 HACIHHS 3a HecTaul O0py BiCTAa€ Bijl
HOPMAJILHOTO, a IMPOIIECH JOCTUTAHHS HACIHHS MOPYIITYIOThCS, TOMY OOp TO3UTUBHO
BIUIMBA€ HA HACIHHEBY MPOAYKTUBHICTh 0ararbOx CUTbCbKOTrOCIOIAPCHKHUX KYJIBTYP
i YTBOpEHHS TUTOAIB 1 ST1J] y TUIOJOBMX 1 AT1IHUX pociuH [26, 27, 46, 47, 49, 160].

['opox moO3WTMBHO pearye Ha BHeceHHs OopHux no0puB. bop Bimirpae
BAXJIMBY POJIb y CHUHTE31 BYIJVIEBOMIB, L0 € HEOOXIJHUM JJisi BCTAHOBJICHHS
HOPMAJILHOTO CUMOi03y Mk OynbOOYKOBMMH OakTepisiMu U pociauHow. Kparri
pe3yabTath 3abesnedye OOp y TO€IHAHHI 3 MOJIOAEHOM, OCKIIBKH OCTaHHIN
HEOOXI1IHUH 1151 010XIMIYHUX MPOIECiB (iKcalii MOJIEKYIIpPHOro a3oty [26, 27, 49,
160, 180, 182].

CrnpusTiMBI pe3ybTaTh OTPUMaHI MPH MOEHAHHI TIEPEANOCIBHOI 00pOOKHU
HaciHHs OopoM i3 npoTpyitHukamu [26, 27, 49, 160, 180, 182].

MoniGaeHoB1 100pHBa OTPUMYIOTH BCE OLIbII€ BU3HAHHSA Yy BHUPOILYBaHHI
0000BHX, OBOUEBUX Ta IHIIMX KyIbTyp. Lle oOymMoBiIEeHO TUM, 110 MOIIOAEH Mae

3HaYHUI BIUIMB Ha Aa30THUA OOMIH y pOCIMHAX, a TaKOX Ha AiSUTbHICTh
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a3oTdikcyrounx O6akTepii, Bogopoctel 1 rpudiB. Bin rpae BaxxinBy ponb y ikcarii
MOJICKYJISIPHOTO a30Ty OynbOOUYKOBMMH OakTepisiMd B cHUMOi031 3 0000BUMU
pocnuHamu. Kpim Toro, MomibeH € HEOOXITHMM KOMIOHEHTOM (PepMEeHTIB, sIKi
BIJIMIOBIIAIOTH 32 MIEPETBOPEHHS HITPATIB y aMiaK y pOCIIMHHUX TKaHUHAX; IIeH aMiak
BUKOPUCTOBYETHCSI B MOJAIBIIOMY JJIsi CHHTE3y aMIHOKHUCIIOT 1 OUIKIB. 3aBIsKU
CBOIM 3JaTHOCTI 3MIHIOBAaTH BAJICHTHICTh, MOJNIOAEH TakoX Oepe ydacTb B
OKHUCJTIOBAJIbHO-BITHOBIIIOBAJIBHUX TPOIECaX 1 € KIIOYOBOKO JIAHKOIO Yy Tepesadi
€JIEMEHTIB BiJI OKUCIIOBAJIBLHOIO CyOCTpaTy (JloHATOpa €JeKTPOHIB ad0 BOJIHIO) 110
BIJTHOBITIOBAJILHOT PEYOBHHU (aKIIe/IaTopa eIeKTPOHiB ab0 BoaHIO) [26, 27, 49, 160,
180, 182].

Ponb MonibaeHy nossirae HacaMmIepes, y TOMy, 110 BiH MIJICUIIO€ aKTUBHICTh
dmaBonpoTeinHUX GEPMEHTIB, OB’ A3aHUX 3 A30THUMH OOMiHAMH, 1 Oepe y4acThb y
dbepMeHTaTUBHINA aKTUBI3AIlll MOJEKYJISPHOTO BOJHIO, SIKMA TaK YW 1HAaKIIIE
3aisIHMH Y BiTHOBJICHHI a30Ty [26, 27, 49, 160, 180, 182].

Byns60uku 6060BUX POCITUH, IO BIAMOBIIAIOTH 32 (hiKCAI[IF0 MOJIEKYIISIPHOT'O
a30Ty, MICTSTh BHIIY KOHIIEHTPAII}0 MOJIIOICHY TTOPIBHAHO 3 IHIIMMH TKaHWHAMH
mux KynbTyp. Tak, 3a JaHUMU JIeIKUX aBTOPIB, y 3eJieHid Maci 00O0BUX pPOCIHH
MmicTuthes Bia 1,9 1o 9,1 Mr moniGneny Ha 1 kr, Toal sk y Oy/ib00UKax KOHIOIIMHU
i oAy — 11-17 mr Ha 1 kr cupoi macu [49, 160, 173, 180, 182].

I'opox nayxke po0pe pearye Ha 3acTOCYBaHHS MOJIOAEHOBUX J1OOPUB.
MonibaeH miBHIy€e BpOXail 3eIeHOi Macu W 3epHa ropoxy, 30UIbIIYE B HbOMY
BMICT OUIKIB. 3B’SI3yBaHHA aTMOC(EpHOro a3ory Oyap0OUYKOBUMH OakTepisiMHU B
cuMO01031 3 pOCIMHAMH MiIBUIYETHCSA. OOPOOICHNIT MOTIOIEHOM TOPOX 3aJIUIIAE B
IPYHTI OUTbIIIE KOPEHEBUX 3AJIMIIKIB 1 3B’S13aHOT0 a30TY, IO MIJBUILYE POIIOYICTh
IPYHTIB 1 BpOXKaiHICTh HACTYIHHMX 3a TOPOXOM KyJIbTyp [26, 27, 49,160, 180, 182].

MomibieH TO3WTUBHO BILIMBAE HA YTBOPCHHS OyJIbOOYOK Ha KOPIHIAX
ropoxy, a cami OyJb004KH MIPU I[LOMY HAOyBalOTh POXKEBOro Koibopy. Lle moxe
OyTH TIOB’S13aHO 3 YTBOPEHHSIM y HUX reMoryio0iny. OOpo0seHi pOCIUHU MEHIIIe

CTPaKJAI0Th BiJl TPUOKOBUX 3aXBOPIOBaHb. YpOokail 30UIbIIYETHCS Mailke BABIUL

[26, 27, 49, 160, 173, 180, 182].
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[IpoGiema 0i0MOTiYHOTO a30Ty BHUHHUKJIA 3 PO3BUTKOM  KYJIBTYypH
3emiiepoOcTBa. 3/1aBHA 3 MPAKTUYHOI arpOHOMIYHOI MJISUIBHOCTI Jrojel Oyiio
BiZTOMO, 110 0000BI POCIUHU MIABUITYIOTH poatodicTh IpyHTY. Ille B III-I cTomiTTsax
JI0 HaIIOi epyu aHTUYHI MUcHuTeNi, Taki sk Teodppact, Katon, Bappon, [1niniii Ta
Bepriniii, BUCIIOB/IIOBaIM CBOI AYMKH Ha 1110 Temy [90, ].

[lepmie HaykoBe MOSICHEHHSI BJIACTUBOCTI 00OOBHX POCIUH HAKOMUYYBATH
a30T HAICKUTH PpaHiry3bkomy arpoximiky . Byccenro, skuit BctanoBuB (1838),
110 JIFOIIEpHA Ta KOHIOIIWHA 30aradyroTh IPYHT a30TOM, a 3€pHOBI — 301AHIOIOTH. L1
dakTu BiH MOB’sA3aB 31 37JaTHICTIO 0000BUX pociauH (PiKCyBaTH a30T 3 MOBITps. Ajie
BycceHro moMuikoBo BBaXkaB, 110 (hikcailist BigOyBaeTbes B qucTkax [29, 49, 156,
224].

3HauHMIA MOCBIiJl, HAKOMMYEHUW Yy HaIll 4ac, CBIMYUTH MPO BAXKIUBY POJIb
06000BuX pociuH y pomarodocti rpyHTiB. JI. M. [IpsHUIITHUKOB BKa3ye, MO MiCIA
BBEJICHHA B €BpOIIl CIBO3MIH 3 MOCIBOM 0000BUX KYJIBTYp CEpPEIHS BPOXKAUHICTH
3epHOBUX MiABUINMIACH 3 7 10 17 1/ra. Ha pomrouimmx rpyHTax npu JOTPUMaHHI
arpoTEXHIYHUX BUMOT YPOXKaHHICTh MiABUIIYEThC e Oinbiie [29, 49, 156, 224].

JlaH1 majneoHTOoJIOrIi CBiYaTh, 10 B JaBHUHY OyinhO00UKOBI OakTepii Oysu
JIUIIE B IEAKUX BUIIB 0000BHUX POCIUH. Y Cy4aCHHUX POCIHH POJUHU 00OOBUX BOHU
3HaiineHi B Ouibmocti BHIIB. IlepemyciM crogu HanexaTb pOJIMHHU, SIKI
BUKOPHUCTOBYIOTHCS B CUILCbKOMY TocnofapcTsi [29, 49, 156, 224].

[Ticnss dopmyBanus OynbOouku O0OOBI POCIMHM MOXKYTh 3aCBOIOBATH
aTMoc(epHHI a30T, aje BOHU MOXXYTbh KUBUTHUCH 1 3B’SI3aHUMH (popMaMu a30Ty —
COJISIMHM aMOHIIO ¥ a30THHUX KUCJIOT. JInIie ojJHa pOCIMHA — KOMHOYHUK — ACUMLITIOE
JUIIE MOJICKYJISPHUN a30T, ToMy 0e3 Oyap00YOK y MPHUPOIl Il POCIMHA HE
TpamseThbes [49, 60, 224, 234].

Pocnuna, B cBOrO uepry, 3abe3nedye OakTepii MPOJYKTaMU BYTIIEBOIAHOTO
00OMiHY Ta MiHEPAJIbBHUMU COJISIMH, SIK1 HEOOX1IH1 I iX pocTy 1 po3BUTKY [49, 60,
224, 234].

VY 1866 poui Bimomuii 60oTaHik 1 rpyHTo3HaBeub M. C. BopoHiH BUSABUB y
Oynp00YKax Ha KOpeHsAX OO000BUX PpOCIMH MIKPOCKOMIYHI OpraHi3sMu i

3amMpOTNIOHYBAB 1/ICF0 TIPO TE, 10 OYITHLOOYKH MAIOTh 3B'SI30K 3 aKTUBHICTIO OaKTEPiH,
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a TIOCWJICHE [IUICHHS KIITHH KOPEHEBOI TKAaHMHH € pEeakli€l0 POCIUHU Ha
POHUKHEHHS OakTepiit [49, 60, 224, 234].

VY 80-x pokax XIX cromitts romnaHackkuii BueHui I'. beiiepunk BumimMB
OakTepii 3 OynbOOYOK TOPOXY, TOYAB iX JOCTIIKYBATH Ta TIEPEBIPATH iX 3aTHICTh
3apakaTd pociuHM 1 (popmyBatu OynbOouku. lle sBuIe B HaAml 4yac aKTUBHO
BUKOPUCTOBYEThCSI B  arpoHomii. Ha cmemianmizoBaHux  MIKpOO10JOTTUHUX
MMTPUEMCTBAX BUIAUISAIOTH IITaMU OaKTepii, XapakTepHi JJIsl KOHKPETHUX POCIIUH,
1 PO3MHOXKYIOUHU iX, BUPOOJSIOTh MIKpOO10J0TIYHI JOOpPUBA, TaKl SIK pU30arpiH,
pu3oTOpdiH, HITpaAriH Ta iHII, sIKi 3/aTHI 30UIBIIYBaTH BpokaifHicTh Ha 15-20%
[49, 60, 224, 234].

Buenunii b. ®pank BBIB TepMiH "pu3o0iymM" s MO3HAYEHHS POJIUHH
OynpOoukoBHX OakTepiil (Big rpeupkoro "puszo" — KopiHb, "010" — KHUTTA Ha
KOpPEHSX), SKHH BHUKOPHUCTOBYETHCS 1 choromdi. JIus IIO3HAYCHHS BHJIIB
Oynp00YKOBHX OakTepidl 3a3BUYail J0/Ial0Th JIATUHCHKY Ha3BY POCIHMH, 3 SKUMU
BOHU cUMO103y10Th [49, 60, 224, 234].

Icaye nBa ocHOBHI crocoOu 1HTeHCH(IKalli HAKOMWYEHHsI 010JIOT1YHOTO
a30Ty: PO3UIMPEHHS IMOCIBHUX IUION] 00OOBHX KYJIbTYp 1 CTBOPEHHS YMOB IS
MakcuMizallli a3oT(}IKCyrouoi aKTUBHOCTI cUMOIOTHYHUX Oaktepiit [49, 60, 224,
234].

EdexTuBHICTE cCUMO103y BU3HAYAETHCA CTyNeHEM 3a0e3medeHocTi 0000BUX
pOCIIMH JOCTyHHUMH (OpMaMH MIHEpabHUX CIHONYK a3oTy. JlochimxeHHs
NOKa3yloTh, WHI0 B CEPEJOBHUIIl 3 BHUCOKMM BMICTOM a30Ty IPOHUKHEHHS
a30T(IKCYIOUHNX OaKTepidl y KOPIHHSA POCIWH yCKIaAHIOEThCS [49, 60, 224, 234].

BaxxuBy posb y 3aCBO€HH1 a30Ty 0000BUMU pocirHaMu Biirpae hochopue
xuBjeHHs [49, 60, 224, 234]. 3a Huszbkoro piBHS Qocdopy B cepenoBuii, xoua
OakTepii 1 MPOHUKAIOTH Y KOPiHb, OyIbOOUYKH HE (OopMyrOThCs. ToMy mij dac
MOJIbOBUX JIOCHIIB MH BHOCHIIM (POHOBY /103y a30THO-(PocHOpHUX TOOPHB Ha PiBHI
N30P45, uo pekoMeHyIOTh gociigauku [49, 60, 224, 234].

Cepen MiKpOeIeMEHTIB 0COOUBY yBary Ciijl NpUIUIUTH MOJII0AeHy Ta 00py.

[Ipu Hectauli MOJIOAEHY CHOCTEPITAETHCS HENOCTATHE YTBOPEHHS OYIb00UYOK
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a30TQIKCYyI0UNX OaKTepiid, a TaKOX MOPYUIYETHCS CHHTE3 BUIBHUX aMIHOKHCIOT 1
nerremoriio0iny [49, 60, 224, 234].

MouribeH, pa3oM 3 iHITUMH eneMeHTaMHu 31 3MiHHOK BasieHTHIcTIO (Fe, Co,
Cu), 6epe ydacTh y IEPEHECCHHI EJICKTPOHIB IIiJ] Yac OKHCIIFOBAJIbHO-BITHOBHHUX
dbepmeHTaTUBHUX peakiiiit [49, 60, 224, 234]. V pasi gedinuty 00py B OyibOouKkax
He (OPMYIOTHCS CYIMHHI IYyYKH, IO TNPU3BOAUTH A0 MOPYIIEHHS PO3BUTKY
OakTepianpHOi TKanuuu [49, 60, 224, 234].

A30T MiHepaJdbHUX AOOPHUB € IHTIOITOpOM a3oTdikcallii. Y pa3i BHECEHHS
BUCOKHUX HOPM a30THHUX JI0OpUB PO3BUTOK OyIbOOUKOBHX OaKTepiil rajJbMyeThCs,
3HIKYETBCS iX a30T(IKCyr04a aKTUBHICTh, TOMY POCIMHHU TrOpOXY MEPEXOIATh Ha
KUBJICHHS a30TOM, KM BHECCHHH 13 MiHepaasHUMU qoopuBamu [49, 60, 224, 234].

JUis miABUILEHHS TPOAYKTUBHOCTI TOPOXY OCTaHHIM YaCOM 3aCTOCOBYIOTH
pa3oM i3 MIKpOeJIeMEHTaMU PI3HOMAHITHI CTUMYJISITOPU POCTY SIK XIMIYHOTO, TaK 1
IPUPOTHOTO MOXOKEHHS, @ TAKOXK MpenapaTH 31 MTamiB OyaTp009KOBUX OaKTepii.
3a nanumu CaBpanuyka B. B. ta lmenka B. A. (bronerens IC3 HAAH, 2015, Ne 6,
c. 119-125), nmepenmociBHa  oOpoOKa  HACiHHA  pU3OTyMiHOM  abo
rymaTMmikpoeneMeHTHHUM mpemapatoM ['K-A cropusiza 3pocTaHHIO BpOXKaWHOCTI
kynbTypu Ha 11,3-13,3%. B pocnimxennsx KonecnikoBa M. O. (2013) 6yno
BCTaHOBJICHO, 10 TI03aKOPEHEBE 3aCTOCYBaHHs TOKO(epony B KoHueHTparii 0,1 /1
OPU3BOAUTH 10 30UIBIIEHHS KUIBKOCTI CTPYYKIB Ha POCIMHAX, YUCJIa HACIHUH Y
ctpyuky Ta Macu 1000 HaciHMH, 110, B CBOIO 4epry, MiJBHUILYE O10JOTTYHY
ypoxaitHicTh Ha 20%.
3acTocyBaHHS KOMILIEKCHHX MIKPOEIIEMEHTHHUX TpEenapaTiB y MOETHAHHI 3
pi3HUMH (OHAMU MIHEPAITHHOTO >KUBJICHHS JO3BOJIMIIO 30UIBIIMNTH BPOXKAWHICTH
3epHa Ha 0,10-0,56 1/ra. HaitOub11 e eKTHBHOIO BUSBUIIACH TIEPEATIOCIiBHA 00pOoOKa
HaciHHs mnpenapatamu [ledpenc C paszom 13 xematom MomiOJeHy, a TaKoxXK
oOMpUCKYyBaHHS TMOCIBIB y (a3l OyToHi3alii CyMINIII0 XelaTy MOJioAeHy 3
KapOamiZoM ab0 aHTUCTPECOM, XenaToM MoutidieHy Ta kapoamigom (CaBpaHuyk B.
B. ta Imenko B. A., 2015).
OcTaHHIM YacoM B arpoBUPOOHUITBI IIUPOKOr0 BIPOBAKEHHSI HAOYBAIOTh

npernapatd O10r€HHOr0 IMOXOPKEHHsI, K1 MOKPAIlyIOTh METa0OoJIIYyHI NPOLECH B
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POCIMHAX FOPOXY, MO3UTUBHO BIUTMBAIOTH HA HOTO PICT, PO3BUTOK 1 IPOAYKTHUBHICTD
[UIAXOM CTUMYJISALII (PepMEHTATUBHOI CHUCTEMH POCIHWH, IO PEryJI0€ OKHCHO-
BIJTHOBHI IPOLIECH Ta CTUMYJIIOE PO3BUTOK CHUMOIOHTY rOpOXy — a30TO(IKCYIOUNX
OakTepiii, MOKpallyloud Aa30THE S>KUBICHHA POCIMHU Ta 30aradyroud TPYHT
010JIOTYHO YHCTHM a30TOM, II0 € OJTHUM 13 acIeKTiB OioJ0Tri3al1ii BUpOOHHUIITBA [0,
9, 10, 13].

bararo aBTOpiB HUMHI TPaIlOIOTh HaJ BHUpPINICHHSIM Ii€i mpobiemu. Tak,
[menko B. A. mponoHye BUKOPUCTOBYBATH PHU3OTYMIH 1 TOJIMIKCOOAKTEPUH Y
No€IHaHHI 3 MikponoopusoM [95]. Kanutka B. B. npononye 3acTocoByBaTH pi3Hi
Olonpenaparu [103] ta akTuBHI mramu pu3obiit [102]. Jlemimko C. M. npononye
BUKOPUCTOBYBAaTH Olompenapatd CyMICHO 31 cTuMyisitopamMu pocty [147].
Yunyuk O. C. BKkazye Ha NO3UTHBHHMI BIUIMB OlompemnapaTiB Ha TOKAa3HUKU
CTPYKTYPH BPOXKal0 TOpOXy Ta TPUBAIICTH mepioay Beretartii [229, 230].

Jlo Takux TmpemapaTiB TAaKOX HaJeXaTh BUTOTOBJIEHI 3 MPHUPOIHUX
KOMIIOHEHTIB «bio-renb» Ta «Xemadit», ki B OCTAHHE THUCSIYONITTS IOYATU
HIMPOKO 3aCTOCOBYBATUCH IIPU BUPOIIYBAHHI 3€PHOBUX, OJIMHUX Ta THIIUX KYJIbTYP
[76, 87]. BoHm He MICTATh MIKJIMBUX JJI1 JOBKUUIS PEYOBHH 1 MAarOTh
CTUMYITIOIOUHH e(eKT, iX 3aCTOCOBYIOTh y Mayinx f03ax (1 — 2 a/ra) [76, 87].

Ha nmocnigaomy moii XepCcOHCHKOTO JEp>KaBHOTO arpapHO-eKOHOMIYHOTO
yHiBepcutety npotsirom 2014—2018 pokiB BUBYAIM BILUTUB IUX O10CTUMYJISTOPIB Ha
OPOAYKTUBHICTH MIIEHUIl O3UMO1, pIIIaKy 03UMOI0, COHSIITHUKY, Npoca. OTpumaHi
NO3UTHBHI PE3yNbTaTH AOCIIKEHb JO3BOJIWIA HAM BUOpATH Il TpemapaTH s
BU3HAYCHHS iX €()EKTUBHOCTI MPU BUPOIIYBaHHI TOPOXY TMOCIBHOTO, YOMY 1

NpUCBSTYCHA 1151 Hallla po0oTa.

BucHoBku 10 po3ainy 1

AHai3yruu JITepaTypHi MEpIIoKEpesia 3 TeMHU HaIIuX JTOCTIIKEHb MU
JIUNUIA  BHUCHOBKY TMPO MOXJIMBICTh YAOCKOHAJEHHS NUIAXOM Oionorizarii
arpoTEeXHIKY BHPOIIYBaHHS ropoxy B ymoBax IliBnHs Ykpainu. [yis oTpuMaHHs
CTab1IbHOT BPOXKAMHOCTI 3€pHA TOpoOXYy Ha piBHI 3,5—4,0 T/ra BUHUKIIA HEOOX1AHICTh

JTOCHIIIATA HUKYEHABEAEHE:
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v' i3 3apeecTpoBaHuX B «Jlep:KpeecTpi» COPTIB TOPOXyY, paiioHoBaHuX Ha ITiBaHi
VYkpainu, BuUOpatu Kpaii 3 METOK peaiizalii HOro reHOTUIly 3a 1HTEHCHBHOI
TEXHOJIOT1i BUPOITYBaHHS 3 010JI0T13aIlI€T0 i1 €JIEMEHTIB;

v\ BCTaHOBUTH ONTUMAJbHY T'yCTOTY IOCIBIB Ul KOKHOIO 3 JIOCHIIKYBaHHX
COPTIB;

v\ BU3HAYMTH BIUIMB OiocTumyisTopiB  «bio-reap» Tta «Xemadir» Ha
MPOJYKTUBHICTh COPTIB TOPOXY B TOPIBHSAHHI 3 HAsBHUMH TEXHOJIOTISIMH 13
3aCTOCYBaHHSIM MIKPOEJIEMEHTIB;

v\ BU3HAYWTH €KOHOMIYHYy, EHEPreTHYHY, Ta EKOJIOTiuHy e(EeKTHBHICTh

JOCIIKYBaHUX BapiaHTIB AOCHIAY.
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PO3JILI 2
YMOBHU TA METOJIMKA MTPOBEJIEHHS JOCJIIKEHD

2.1. KiniMmaTH4Hi T2 METEOPOJIOTiYHi YMOBHU NPOBEACHHS A0CIIIKeHb

JocnipkeHHsT MPOBOAMIN Ha AociigHoMy moii XepcoHcbkoro JIAEY, sxe
pO3MILIEHE B TaK 3BaHIN «30H1 PU3UKOBAHOr0 3emiiepoOcTBay. KiliMaTuuHi yMOBH
[liBnHs YkpaiHu, 3 XapakTepHOI HECTAOUIBHICTIO OMNaJIB 1 BHCOKHUM pPIBHEM
COHSIYHOI pajiaiii, popmMyrOTh CTENnoBi cy00opeanbHi (cemuapuiai) tanamadtu. Y
CTENOBiN 30HI BUAUIAIOTh TPU PETIOHU: MiBACHHUHN (XepcoHChKa, MuKomaiBChka
obnmacti Ta wuactmHa Opeckkoi, cremoBa dYacTuHa Kpumy), meHTpaabHUN
(duimponerpoBcbka, 3amopi3dbka, miBAeHb KipoBorpaacekoi Ta JloHenbkoi
obnacreit) 1 miBHiuHM (iBHIY KipoBorpacekoi, Jlonenpkoi odaacreii 1 JIyrancbka
00acTh). Y IMX pPerioHax CIOCTEPIraroThes CBOI KiIiMaTHYHI ocobauBocTi [39, 49,
63, 162, 254, 255].

Ha Ounbiit wactuni Creny 3a pik Bunazaae Big 300 go 450 mm onazis, 30kpema
B CX1J1HO€eBpoOInenchKii yacTuHi 10 450 Mmm. BunapoByBaHICTh y MiBAEHHIN M1A30H1
moske gpocsratu 800—1000 MM, KoediIlieHT 3BOIOKEHHS 3HIKYEThCA Bif 0,8—0,6 y
nmiBHIYHIA mia3oHl, g0 0,5-0,3 — y miBmewHiid. PiyHa cymapHa pamiaris
carac Tyr 100-120 kxan/cm?, a pamiauiiiamii 6amanc — go 40-50 xkan/cm? (y
[TpryopHOMOpP T — 10 55 kKkan/cm?) [39, 49, 63, 162, 254, 255].

OcoOmnuBictio nia3onu I[liBnennoro Cteny € HEPIBHOMIPHUHN PO3MOILT OMA/IiB
npotsiroM poky. Ha 3axomi Cremy BOHU PO3MOAUISIOTHCS BIJIHOCHO PIBHOMIPHO,
TOAl SK HA CXOJl BIITKY 1 B3UMKY iX KUIBKICTh CYTTEBO 3HWXKYEThCA. Jis 1€l
TEpPUTOPIi XapaKTEepHUI 3JIMBOBHM XapakTep OmajiB — 3a 100y MOKe BUIIACTH
3Ha4YHa KUIbKicTh Bojiord (1m0 200 MM omaxis). binbla yacTrHa omajiiB MoTpaIuise
no Yxkpainu 3 Atnantuku. CTBOpPEHHS KacKaaiB BOJOCXOBUII CHPUSIIO 3MIHI
MIKpOKJIIMAaTy B MPUOEPEeKHUX 30HaX YOpHOTO i A30BCHKOTO MOPIB, a TAKOX MOSB1
Opwr30BOI MUPKYIISILIT B JTiTHIN niepiox [39, 49, 63, 162, 254, 255].

BriTky min yac cneku OUIBIIICTh OMaiB BUMAPOBYETHCS, 3AJIUIIAIOYN HA CTIK
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He Outbmie 5-10%. OCHOBHHM JDKEPEIOM CTOKY € Talli BOAW MICHS CHITY, IO
CKJIaZatoTh MoHaa 65% pIYHOro CTOKY 1 MPUNAAAal0Th HA BECHSAHY MOBIHb (TPABEHb-
4yepBeHb). Jleski MicIeBi piykKHM MOXYTh TMEPECUXaTH B JITHIH Tepios, TOIl SK
BECHSHA TIOBIHb TIPOTIKAE€ IHTCHCHUBHO, CHPUSAIOYM EpPO3IMHUM TpOIecaMm.
Minepanizaitis Boj pidok craHoBuTh 300-500 Mr/m 1 Oinblne, a 10HHHUH CTIK €
BigHocHO HeBenukuM (10-20 1/xm? Ha pik) [39, 49, 63, 162, 254, 255].

Y  OUIBIIOCTI  CUIBCHKOT'OCTIOJAPCHKUX  KYJIBTYpP  aKTHBI3allisl  POCTY
MOYMHAETHCA MICHS CTIMKOro MABUIIEHHS CEPEeIHbOA000BOT TEMIIEpATypU MOBITPS
Butie 5—-7°C [69, 75, 105, 110, 112, 115]. V Iliegernomy Creny 1ie BigOyBa€eThCs B
TpeTiil aekanl 6epe3Hs, TO/l K Ha PelTI TepUTopili YKpaiHu — B NepIliid JeKal
kBiTHA. Ilepion Bererarlii 3aBepuiyeTbcsl 3a3BUYAl y TPETIA JEKajll *OBTHS, a B
MiBACHHO-3aX1THUX pailoHax — Ha MOYaTKy JUCTONaaa. TpuBaiicTh BereTamiiftHoro
nepiony B miBHIYHO-cXimHOMY CTeny ckiagae 190-200 mHiB, a B MIBACHHIN YacTHHI
— 10 220-240 gniB [39, 49, 63, 162, 254, 255].

PiuHwmi MK 3MiH BITHOCHOT BOJIOT'OCTI IMOBITPSI Ma€ 3BOPOTHY 3AJICIKHICTD BiJl
teMrieparypu. Haibip1i moka3HUKH BOJIOTOCTI CIIOCTEPITalOThCS Y 3UMMOBI MICSITI
— rpyaHi Ta ciudi. Y IliBHiuHOMY Creny 1eil moka3HUK CTaHOBUTH 55-63%, ane B
Mipy HaOJMKEHHS 10 y30epexoks BiH 3pocTtae 10 65-75%. Konu Bosoricts manae
Huxde 30%, a BITEp MOCWIIOETHCS, CLILCHKOTOCIOAAPCHKI KYJIbTYPU MOUYMHAIOTH
3a3HaBaTU TEIJIOBOI'O CTPECY, 0 HA3UBAEThCS CyxoBieM. HalOinblie Takux JAHIB
PEECTPYIOTH y MiBIEHHUX perionax cyxoro Cremy — mpubam3Ho 50 nHiB Ha pik [39,
49, 63, 162, 254, 255].

V¥ Cremy mMaitke MOPOKY CIIOCTEPIraroThes nepioau 0e3 momriB TpuBaiicTio 20-
30 guiB. Ha miBHIYHOMY 3ax0/1 0€310110B1 IEP10/IM TPAIUISIIOTHCS Pa3 Ha JIBa POKH
1 TpuBaroTh 25-30 nHiB, a B mpuMopchkux perioHax [liBgennoro Cteny — g0 40-45
nH1B. Pa3 Ha 4oTHpU pOKHM TpUBANIICTH 0€310MIOBUX MEPioiB 3pocTae 10 50-60 aHiB,
ocobmmBo B [IpuyopHomop’i. Pa3 Ha gecsaTh poOKiB Taki MEPioyd MOXKYTb TPUBATH
Bix 36 10 75 mHiB 3anexHO Bia periony [39, 49, 63, 162, 254, 255].

Bucoka TemmepaTtypa ¥ HHM3bKa BIJIHOCHA BOJIOTICTb MOBITPS, IO
CYIpPOBOJKYIOTh TpUBajie O€3/0IIIB’ s, MIJCUIIOITh MOro MIKIJJIWBUM BIUIUB Ha

POCIMHH 1 CTBOPIOIOTH YMOBH JJIi BUHUKHEHHSI aTMOC(EpPHHUX MOCYX 1 CyXOBIiB.
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TpuBama creka i1 HU3bKA BOJIOTICTH TOBITPS TMOCWIIOIOTH HETATUBHUN BIUIHB
BIJICYTHOCTI OMaJIB Ha POCIWHHU, CTBOPIOIOYM YMOBH JJII BUHUKHEHHS IMOCYX 1
CyxoBiiB. Uepe3 HEepIBHOMIPHUI PO3IMOALIT OMA/IiB MOCYXHU MalOTh (PparMeHTapHHIMA
XapakTep: cliadKi OXOTUTIOIOTH JIMIIE OKPEeMi pailoHH, a CHIIbHI — OUIbIII TEPUTOPII.
JlocnmipkeHHsT TMOKa3yloTh, IO TOJIOBMHA BECHAHMX TIOCYX Mae€ JIOKaJIbHUMN
xapaktep, oxorwrorun jwmme 10% rmmomi, ToAl fK MacmTabHI TOCYXH, IO
BpakatoTh moHajg 50% TepuTopii, TPAIUIIOTECA PIIKO — Takl KaracTpodiyHi
nocyxu crocrepiraaucs y 1934, 1946, 1968, 1996, 2007 ta 2012 poxkax [39, 49, 63,
162, 254, 255].

JIiTHI MOCYXW BHUHHKAIOTh YACTIIIE 3a BECHSHI Ta OCIHHI, 1 Maibke IIOPOKY
NPUIAIA0Th Ha Mep1oj Bereramii pociaud. HaliBuia WMOBIPHICTD JIITHIX MOCYX —
10 80-90% — Bin3HaueHa y MIBACHHUX MPUMOPCHKUX paiioHaxX XEpPCOHIIUHH Ta B
oxonmuusax ApmsHcebka y Kpumy [39, 49, 63, 162, 254, 255].

OciHHl MOCYyXM BWHHUKAIOTH PIJIIE, OJHAK iX WMOBIPHICTH Y MPUMOPCHKUX
paiioHax 3alMIiaeTbes 3HauHOK — Ou3bko 40-50% [39, 49, 63, 162, 254, 255].

VY XonomHy moOpy POKY BITpHU 37€0UIBIIOT0 MarTh CXITHWM Ta MIBHIYHO-
CX1IHUN HANPSIMOK Ha MIB/IHI, 1 MBICHHUM, MEPEXOAIYH B MiBAECHHO-3aX1IHUM, Ha
niBHOYI. Y TeIly Nopy MepeBakatoTh MIBHIYHO-3axX1H1 BITPH, ajie Ha MiBJHI 4acTO
(ikCyrOThCS CXiHI Ta MBASHHO-CX1aHI cyXoBii. [39, 49, 63, 162, 254, 255].

HaliG11b111a KUIBKICTB JHIB 13 CYXOBISIMU PEECTPYETHCA B IEHTPAJIbHIN YaCTUHI
CTETOBOI 30HM Ta Ha CTenoBux Tepuropisx Kpumy. 3a Ttemnmii ce3oH TyT
CIOCTEpIraeThCsl MOHAJ 15 NHIB 13 cyXoBisiMu, a B pailoHax Ackanii-HoBoi Ta
Hwxnix Ciporo3 — o 20 nuiB. Ha kpaitHboMy ¢XO0/11 CTEMOBOT 30HU BUIUISETHCS
III€ OJIHA 00J1aCTh, JI€ KUIbKICTh TaKuX AHIB gocsarae 20-24. Y 3axigHuX Ta HiBHIYHO-
3axigHuxX perioHax Crenmy IXHS KUIBKICTb CYTT€BO 3MEHIIYETHCS 1 CYXOBIl
B11I0YBarOTHCA HE MOpOKY. HalfuacTiie 111 IBUIIA TPAIUISIOTHCS y TPaBHI Ta CEPITHI.
VY nunHi cepenHs KUIbKICTh CYXOBITB 3HMKYEThCA 10 3-5 JHIB, a B OKpEM1 POKH
Mose csaratd 12-17 guiB. Oco0arBO HeOe3MeyH1 TPaBHEB] Ta JIMITHEBI CYXOBii, K1
CHPUYHUHSIIOTH TOIIKOKEHHS 3epHA Ta 3HIKYIOTh BpokaiHicTh. [39, 49, 63, 162,
254, 255].

3a yMOB MOCYXH Ta 30UTbIIEHHS IMIBUAKOCTI BITPY, KOJU 3 MOBEPXHI 3eMi
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MiA1MMAalOThCSl T Ta MICOK, YTBOPIOIOTHCS MWIJIOBI Oypi, 110 3aBAAIOTh 3HAYHHUX
30UTKIB CUIbCBKOMY TocroaapctBy. Lli siBuma crocrepiraroTbesi 34€0UIbIIOTO 3
Oepe3ns 1o BepeceHb 1 3a octanHi 50 pokiB BimOyBamucs 14 pasiB. IHOomi B
MiBJEHHUX Ta MIBJAEHHO-CXITHUX paiioHax Crermy muiaoBi Oypi MOXYTh TPAIISTUCS
HaBITh B3UMKY — 32 YMOB HU3bKOI TeMIEpaTypH, C1aOKOro 3BOJIOKEHHS IPYHTIB 1
TOHKOI'0 CHIX@HOr0 mokpuBy [39, 49, 63, 162, 254, 255].

BecHsiHi muioBi Oypi CHOCTEpITalOThCs Ha BCIM TEPUTOPIl MIBJECHHHUX Ta
HiBJIEHHO-CXITHUX PpErioHIB YKpaiHu, 30kpemMa B XEpCOHCHKIN, 3amopi3bKiH,
Jloneupkiid, MUKONAiBChKINA 00MacTsX, Y cTenoBUX YacTuHax Kpumy Ta OU1b1IOCTI
paiioniB Opecbkoi obOmacti. ILIlopiyHO BOHM BUHHUKAIOTh Yy IIMX pErioHax, a
MaKCUMyM TXHBOT aKTHBHOCTI TipHIiagae Ha jito [39, 49, 63, 162, 254, 255].

B wmeit wac mumioBi Oypi cmocTepiraloThesi B XEpPCOHCHKIM, 3amopi3bkii,
MuxkonaiBcbkiii, J[HIMPOMETpOBChKiN 00MacTsIX, a TaKOX y MIBASHHUX pailoHax
Onecwkoi, [lonTaBchkoi, XapkiBChbKOi 007acTeil Ta okpeMux yactuHax JloHerpKoi
obmnacti Ta Kpumy. Y cepennboMy miTHi Oypi TpuBatoTh 1-6 nHIB, a iX 3arajibHa
KUIBKICTh 3a ce30H csrae 20-30 guiB. JliTHI Oypi 3a3BM4Yail OXOILIIOIOTH MEHIIII
TEPUTOPIi, HIXK BECHsIHI, 1 0n3bK0 40% 3 HUX MarlOTh JOKaIbHUN XapakTep [39, 49,
63, 162, 254, 255].

B arporexHonoriuHux po3poOkax cCiiJi BpaxoBYBaTH KJIIMATHUYHI 3MiHH,
30KpeMa TeHJICHIII1 10 MoTeIuTiHHA. BueH1 3a3HauaroTh, 110 KJIIMAaTUYH1 KOJTUBaHHS
— 116 MOCTIMHUI NPOLEC, HAa SIKUM BIUIMBAIOTH PI3HI (PAKTOPHU: KOCMIYHI (3MiHA
COHSTYHOT aKTUBHOCTI), aCTPOHOMIYHI, T€0JIOTiYHi Ta anTponoreHHi. [39, 49, 63, 162,
254, 255].

JocnimpkeHHsT BKa3yl0Th Ha Te, 110 Ti100ajibHe MOTEIUTIHHS BXKE Ma€ CYyTTEBHM
BIUTMB Ha arpocdepy: 30UIbIIY€EThCS KUTBKICTh TEIUIUX 3UM, KOJIUBAETHCS KUIBKICTh
OMaJiiB, a CepeaHbOpPIYHA TeMIiepaTypa 3pocTtae. 3a mporrozamu, a0 2030 poky
TPUBAJICTh TEIJIOIO CE30HY 30UIbIIUTBCA Ha 16-23 1aHI, a cyma e(eKTUBHHUX
temnepatyp Ha 437-481°C. [39, 49, 63, 162, 254, 255].

Y XXI cromtri MOjentOBaHHS KJIIMATHYHUX 3MIH JEMOHCTPYE, IO
30UTbLIEHHS! BUKH/IIB MAPHUKOBUX Ta3iB y aTrMoc(epy MNiABUUIUTH HMOBIPHICTb

TPUBAIMX IMOCYX 13 HEJOCTATHHOIO KUIBKICTIO OMAJIB 1 MIJBULIEHHSAM TEMIIEPATyp
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Ha MOBEPXHI MiJ Yac BeretauiiHoro nepioay. BogHnouac, y Aesikux perioHax cBiTy
CIOCTEPIraTUMEThCA  3pPOCTaHHA KUIBKOCTI JHIB 13 CHJIBHUMHU  ONAaJaMHu.
[linBuiieHHsT KOHIIEHTpAIlli BYIJIEKUCIOTO Tra3y B arMmocdepi MOXKe CHPHUSITH
30UTBIIIEHHIO O10JIOTTYHOI MPOIYKTUBHOCTI pociiuH. [Ipu morersiiHHl T7106abHOT
temrepaTypu Ha 1°C 30Ha MaKCUMaJIbHOI IPOJYKTUBHOCT! POCIIMHHUX €KOCUCTEM
y HiBHIYHIHA miBKyi Moxe 3mictutucsa Ha 200-300 km Ha miBHig [39, 49, 63, 162,
254, 255].

[Iporpecyrode mOTEIIIiHHS MPU3BE/E 10 3pOCTAHHS TEIIOBOTO 3a0e3meueHHs
CUIBCHKOTOCTIOAAPCHKUX KYJBTYp, @ TAKOXK MOCWIUTHh IHTEHCUBHICTh 1 TPUBAIICTb
XKapKoro nepiogy poky. Lle cnpuuruHUTh 301IbIIEHHS] BUNAPOBYBAHHS MPUOIU3HO
Ha 10%, Toai sik rigporepMiunuil koedimieHT 3Hu3uThHes Ha 0,09-0,14%. KinbkicTh
OTaJiB y XOJOIHUM TIepioJ] 3pocTe (Hampukiam, y ciuai Ha 10—15 mm), ane BIITKY
3IMIIATHCS MakyKe He3MIHHOI0. 3a IPOrHO3aMH HAHOUIBIIT HAIIMHUX KIIMAaTHYHUX
MojienieH, y cepennix muportax [[iBHIYHOT MIBKYJI1 B JIITHIHM Mepio/1 BiIOyBaTUMETHCS
MOBCIOJITHE BHUCYIIIYBaHHS TPYHTIB: HEraTHMBHI aHOMallii BOJOTOCTI TMOYHYTHCS
HaBECHI ¥ TPUBATUMYTh 0 KiHIIA Teruoro ce3ony [39, 49, 63, 162, 254, 255].

JlocmiiHe mosne, Ha IKOMY TIPOBOIMIIN JOCHTIINA, PO3TAIIOBAHE B MiBJICHHOMY
paiioHi XepCOHCHKOT 00JIacTl, 110 XapaKTEPU3ye€ThCs] MOCYHUIMBUM KJIIMATOM 13
NOMIPHOIO CIEKOK 1 HE3HAYHOI0 KUIBKICTIO OMaJiB, MpPOTE€ 3HAYHUM
BunapoByBanHsaM [39, 49, 63, 162, 254, 255].

[liBnenp Cremy BUPI3HAETBCS HEAOCTATHBOIO KUIBKICTIO aTMOC(HEpPHHUX
OIaJ1B, HU3bKOK BOJIOTICTIO MOBITPS,, YACTUMH CYXOBISIMH, TEIUIMMH OCIHHIO i
3UMOI0, a TaKOXX TpUBAIUM 0Oe3MOpo3HUM mepiogoMm. Omanu, SK MOPaBUIIO,
HEPIBHOMIPHO PO3MOJISIOTHCS SIK 32 4acOM, TaK 1 32 1HTEHCUBHICTIO MPOTSATOM
BEreTaIlifHOr0 ce30Hy. 3a OaraTOpIYHUMHU CIIOCTEPEKEHHSIMU B M. XEpCOHI,
6e3mopo3Hui miepion TpuBae 180—190 mHiB, a cyma aKTUBHHMX TEMIIEpaTyp BHIIE
10°C cranoButh 3400-3500°C. CepenHpopiuHa TeMIiepaTypa MoBITPsI KOJTUBAETHCS
Mk 9,71 11,7°C, Toai Ik y HAWTEIUTIIIOMY MICSIIl, JIUIHI, BoHA csrae 21,3-23,0°C
[39, 49, 63, 162, 254, 255].

3uma B IliBgenHomy Cremy VYkpaiHM KOpOTKa ¥  MaJOCHIXKHA.

CepennpomicsiuHa Temriieparypa ciuns ctaHoBUTh MiHyc 3,2°C (y Xepconi), a
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rMOMHA mpoMmep3aHHs IpyHTy pocsirae 30—40 cm. Bignuru TpamnstoTecsi JOCUTh
9acTo, a CHIrOBHI MOKpHB € HecTivkuM [39, 49, 63, 162, 254, 255].

Becna kopoTka, mpoxojomHa Ta TocynumBa. Y O€pe3Hi BHIAIae B
cepenHboMy 28 MM oOmajiB, a KBIT€Hb 1 TpaBeHb € Temmmumu. CepemaHs
TeMIieparypa KBiTHs cTaHOBUTH +9,3°C, a TpaBHI — +16,2°C, xoua B jAeski JHI
MOJK€ JI0CATaTh MaKCUMYMiB, sIK-0T +29°C y yepBHi abo +34°C y nunHi. BecHsiHi
3aMOpPO3KH 3a3BUYAil MPUMIUHSAIOTBCS B JPYrid JIeKajal KBITHA, ajieé 1HKOJU
TpamstoThes i misnime [39, 49, 63, 162, 254, 255].

TpaBeHnb — HalOUIBLI JOLIOBUM MicCALb BECHU 3 37 MM omaniB. Y 1Lei yac
NOYMHAIOTh CIOCTepiratucs U cyxoBli. Y XepcoHi CyXOBii TPUBaIOTh OJU3BKO 7
JHIB IIIOMICSIIS IPOTATOM KBiTHS 1 TpaBHs [39, 49, 63, 162, 254, 255].

Jlito B IliBnennomy Ctemy Teruie, cepeaHs TemIeparypa JIMIHS CTAHOBUTH
23°C, mpore y cmekoTHi aHi Moxke migHiMarucsa g0 39°C 1 Oumpme. Taki
TEeMIIepaTypy MPUTHIYYIOTH PICT POCIHH HaBITh 32 YMOBH JOCTaTHHOI BOJIOTOCTI.
CyxOBii € 4acTUM SIBUIIEM 1 MOXKYTb TpUBaTU Oe3repepBHO 4—7 IHIB, HETaTUBHO
BIUTMBAIOYM Ha TMPOIIECH IBITIHHS 1 3aMUJIEHHSI 0araTbox CUILCHKOTOCIOAAPCHKUX
KkynbTyp [39, 49, 63, 162, 254, 255].

Ha nitHili ce3on npumnanae 34—40% piyHOi KIJIBKOCTI OMAJiB, MPOTE BOHU
BUIAJIAIOTh TEPEBAXKHO y BUIJIAMI 3JIMB ab0 Tpaay, 4yepe3 IO HE BCTUTAIOTh
OPOHUKATH Yy IpyHT. BuHcoki Temmepatypu © CWIbHI BITpU 30UIBIIYIOTH
BUTIAPOBYBaHHS BOJIOTH Ta TpaHcmipaiito pociuH [39, 49, 63, 162, 254, 255].

Xing mereoponorignux mokasHukiB y 2019-2021 pokax (Ha AOCTITHOMY MO
XIAEY).

3uma 2018-2019 poky Oyna aemo TEITiow 3a cepeHi OaraTopivHi JaHi,
ajyie TOMIYEeHO YacTi Pi3Ki KOJMBAHHS TEMIIEpaTypy 3 HETPUBAIUM MOHWKEHHSM 11
10 —12—14°C Tta Bimmuramu 3 Temmneparyporo g0 +3-5° C, a B cepeuHi JIFOTOTO —
10 +9—-10°C. Cepennst TemiiepaTypa 3a 3uMOBHUIM mepiof Oyia Ha piBHi + 0,9—1,2°C
(3a paxyHOK aHOMaJIbHOTO Terioro rpyaHs 2018 poky), a 3 26 mroToro moyanocs
3HAYHE 3pOCTaHHS Temmeparypu. Omaau BHITAIadd y BUTBIIL JIOIIY Ta CHITY, Y

rpyAHi BOHU Oynu 3Ha4HUMHM (75 MM), iX cCyMa 3a Ce30H ckiajaaina ouis 132 mMm.
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Becma 2019 poky xapakrtepu3yBajacs  HEPIBHOMIPHOCTIO  XOAy
METEOPOJIOTTYHUX EJIEMEHTIB: p13Ke MIABUILIEHHS TEMIIEpAaTypy Ha MOYaTKy Oepe3Hs
YepryBaiocs 13 3aMOpPO3KaMH B CEPEIMHI Ta KiHIlI Oepe3Hsl, 3 MOAAIBITUM CTPIMKAM
MOTETUTIHHSIM.

Pucynok 2.1. imrocTpye Xija TemiepaTypu 3a MicsigiMu B 2019 porti 3a jaHuMU
caiiry Super-agronom.com.
Temmneparypa, "C
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Puc. 2.1. Temmeparypa 3a Micsisamu B M. XepcoH 3a 2019 pik (mani caiity

Superagronom.com)

Cepenns Temmiepatypa 0epesns Oyma + 8,2°C, a B KBITHI BOHA MITHsUIACS JI0
cepenuboro 3HadeHHs +1,11°C, xod ii konuBanHs Oynu B Mexax Big +6°C y nepiii
nekami 1o +15° C y Tperiit nexai.

TpaBenb OyB MOMIPHO TEILJIUM 1 JIMIIE B TPETiH Jekaai 7o00Ba TemIieparypa
migasutacst 1o 20-23° C, o Cropusiio CTPIMKOMY PO3BUTKY POCIHUH TOPOXY B
JTOCJTI/II.

VY yepBHI Temneparypa HoBITpsi HOCTYNOBO 30UIbIIIyBajacsa B NEpIIii 1eKai
10 23—-24°C, ane BHACIIJOK I'PO30BUX JIOIIIB, [1[0 BUMAJIX IPOTATOM JPYTroi IE€Ka/IH,
il mokaszHuku 3HM3WIKCS 10 19-20°C, a B TpeTiii Aekasl 3HOBY HAOyJIM 3HAYEHb 0
25°C, mo cnpusiio NPUCKOPEHHIO TOCTUTAHHS TOPOXY, SKUW MU [OYaiv 30MpaTu B

KIHI[l YepBHS — HA TOYATKY JIUIHS 1 TOMY aHali3 MOTOAHHMX JaHUX 3a JUMEHb 1
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HACTYIIHI MICALl B poOOTI HE MPUBOAUMO. 3a BECHSIHI MicsIi BuUnano 6insg 85 MM
OMaMiB y JApYrifi TMONOBHWHI TEPEBAXHO y BUIAI 3JUB, IO, 3a HAIIAMU
CIOCTEPEKEHHSAMH, PO3MOAUISIIUCS IUIOLIEI0 JTOCUTh HEPIBHOMIPHO: PI3HUIII Ha
KUIOMETPOBIM BiJCTaHi gocsraia 6—8 MM 1 HaBiTh OuIbINE. 3aBASIKH BCTAHOBJICHIN
Ha JIOCIIHOMY T0JI1 METE€OCTaHI[il MU BIACHOPYY BUMIPIOBAJIM KUTBKICTh OIaJliB 32
poKu JociikeHb. Ha pucyHky 2.2 HMpOUTIOCTPOBAHO HMIOMICSYHY iX KUIBKICTH y

2019 pori.
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Puc. 2.2. KinbkicTh omaniB 3a MicsmsiMu Ha gociianii aisHi B 2019 port,

cyma 3a pik — 334 MM (BiacHi gaHi)

AHani3 pucyHkKy 2.2 CBIAUUTS, 110 3a 3UMY, BECHY I Mepio]] Bereralii ropoxy
3 omajaMu Hajiimio 6 217 MM onafis, mo ao3Boiauiio B 2019 pori oxepxaTtu
BHUCOKUM ypOxal TOpoxy Ha JIOCIiIax.

s mopiBHSHHS KUThKOCTI onajiiB B 2019 porii 3a nepioa BereTailii ropoxy 3

cepeHIMU 0araToOpiuYHUMU MTOKa3HUKAaMU MM HAaBOJUMO PUCYHOK 2.3.
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Puc. 2.3. TlopiBHsUTbHA KiTBKICTh OMaIiB 3a mepiona Bererailii ropoxy B 2019 porri

Mu 6aunmo, 1110 B KBITHI KUIBKICTh omnajAiB maixke BaBiui (40 mm npotu 21)
nepeBulllyBajla 0aratopiuHi JaHli, M0 COPHUSUIO IHTEHCMBHOMY pOCTY TOpOXy W
(hopMyBaHHIO MOTY>KHOI HAJ3EMHOI MACH JIO IBITIHHS. Y TpaBHI — Ye€PBHI KIJIBKICTh
ormajiB Oyna MEHIIOK 3a iX OaraTopiyHe 3HA4YEHHS, aje, 3aBASKA HAKOIMMYEHINH Y
IPYHTI BOJIO31 B 3UMOBO-BECHSHUH MEPiOA, 1€ HE3HAYHOIO MIPOI0 BIUIMHYJIO Ha
POAYKTUBHICTH TOPOXY.

3uma 2019-2020 poky Oyina, siK 1 TIONEepeaHs, 3a TEMIIEPATYPHUM PEKUMOM
outbm Terumimoro (Ha +1,1°C) 3a cepenni 6araTopiuHi AaHi, aje nporpasajia i 3a
omagamMu Bchoro 98 mMm. Takox uepryBamucs pizHi moxojomaHHs g0 —13°C 3
Bigyuramu j0 +3,5°C, 110 MoAeKyAu HEraTUBHO MO3HAYUIIOCS HA 3UMIBJI1 O3UMMX
KYJIbTYD.

Ha pucynky 2.4. 300pakeHO mnepedir TemmnepaTypHUX JaHUX MOBITPS 3a

MICSILISIMH.
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Puc. 2.4. Temneparypa 3a wmicsusamu B M. XepcoH 3a 2020 pik/ maHi caiTy

Superagronom.com/

Sk BUnIHO 3 pucyHKa 2.4., 3MMOBa TeMreparypa OyJia JeIio HIKYO, HIXK 3a
nonepeHid pik, a BECHSHI CEPEIHbOMICSYHI TEMIEpATypu Majo PIi3HUIUCS 3
takumu 3a 2019 pik. YV apyriit nexaji JroToro 0yio pizke nmoxojoaanus (1o —6,3°C),
SK€ TIOBTOPWJIOCS B CEpPEAWHI TPEThOi JCKajd, YTBOPHUBIIW CHITOBHHA ITOKPUB
BHUCOTOIO 10 18—20 cMm, sikuii uepe3 3—5 AHIB MOCTYMOBO PO3TaHYB.

VY 0Gepes3ni temmeparypa migBummiacs a0 +10°C, ane B cepeauwHi Apyroi
nekaau 3amKyBaiacs 10 —1-3°C. Ha mouatky KBITHS CTa0LIBHO MMOYaia HAPOCTATH
TeMIleparypa. B OKpeMi JHI BOHA IijiiManacs 10 nmo3Hadok +14—15°C. He3nauni
noxonoganHs (110 +5,5°C) Oynu B Ipyrid AeKaji KBITHs, a KIHEIb MicsLs OyB Tyxe
teruM — 10 +18-20°C, mo 3yMOBWJIO JIPY>KHUW PICT TOpoxy Ha nociiml. Sk
CBITYUTH PUCYHOK 2.4, B TpaBHI cepeiHbOMICSIUHA TeMriepaTypa Oyna Ha 0,2°C, a B
yepeBHi Ha 1,5 °C Bumoro, HDX y 2019 pori, 1mo HEraTMBHO BIUIMHYJIO Ha
OPOAYKTUBHICTh FOPOXY, TOMY WLIO MIJIBUILIEHHS TEMIIEpaTypyd B UYEPBHI M Yac
IHTEHCUBHOTO ()OPMYBaAHHSI HACIHHS COIPUYMHUIIO TIOCYXY, IO CYPOBOIKYBaJIacs
CYXOBIAIMM (8 IHIB 32 MICAIb), [0 BKA3aHO HA PUCYHKY, SIKUH LIIOCTPYE CEpeaH1

OaraTopivHi JaHi 32 CyXOBIsIMH.
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Bomnoricts, %
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KBITEHb TpaBeHb 4epBeHb JIMIIEHb CcepIeHb BEpECEHb KOBTEHb  JIHCTOMAJ
¥ 7 gycino mHIB 3 BoyoricTio MOBITPs 30% 1 Hk4ye ™ 8 yucio AHIB 3 BosoricTio moBiTps 30% 1 Hmk4e
9 gyycno mHIB 3 BosoricTio MOBITPst 30% 1 Hk4e ™ 0 yucio AHIB 3 BosoricTio moBiTps 30% 1 Hmk4e
Puc. 2.5. baraTopiuni cepeaHbOMICSYHI TOKAa3HUKHA BOJIOTOCTI TOBITPS 3a

BEreTaIliiHUN TEepiof 3a JAaHUMHU arpoKIIMaTUYHOTO JOBIMHHMKA B XEPCOHCHKIM

o0nacri

PucyHok 2.5 cBimuuTh, 110 3a Tepioji BereTallii ropoxy (KBITEHb—UEPBEHbD)
BOJIOTICTh MOBITPS 3HaXOAUThCS B Mexax 48—57%, 1 3a 1ei yac y cepeiHboMy 22
mH1 3 BojoricTio 30% 1 HWKYe, IO HEraTHUBHO IIO3HAYAE€ThCA HA BCIX

CLIbCHKOTOCTIONAPCHKUX KYIBTypax.
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Puc. 2. 6. KinbkicTh onamiB 3a MicsIsIMu Ha gociiaHii ninsHI B 2020 porri, cyma

3a pik — 248 MM (BJIacHI J1aHi)

[Tpo kuIbKICTH OMaiB 3a MicssaMu Ha gociigaomy nomi XJIAAEY B 2020 pori
CBITYUTH PUCYHOK 2.6.

Sk BUIHO 3 pUCYHKY 2.6., KUTBKICTh OmaaiB 3a 3uMoBwmii niepion 2019-2020
pokiB Oyna Ha piBHI 98 MM mpoTtu 132 MM moONepeaHLOTO POKY, IO 3HAYHO
3MEHILNJIO 3alacy BOJOTM B METPOBOMY IIapi TPYHTY, SIKI HA MOMEHT 3aKJIaJKu
nociiny B 2019 pori Oynu B mexxax 143 mm, a B 2020 porti — aumie 106 Mm, 1110, K
NOKa3aJii pe3yibTaTH JOCIAIB, 3HAYHO 3HU3UIIU YPOXKANUHICTh TOPOXY B IOPIBHIHHI
3 MOMEPETHIM POKOM.

3a mepiox Bererarii ropoxy B 2020 porti Bumano 6is 59 MM momry, 1o Ha
33 MM MeHIIIe, HiX y Tonepeaabomy (puc. 2.7.).

['padik cBiqUuTH, 10 32 MICSI BereTalii ropoxy cyma omnafiiB y 2020 porii
Oyna B koxHOMY 3 HHX Ha 30-50% MeHIIo10 3a cepe/iHi baraTopivHi J1aHi, 1 TOMy B
IPYHTI MOCTIMHO BIUYBABCS A€PIIUT BOJIOTH, KU HETaTUBHO BIUIMBAB Ha PICT 1

PO3BUTOK TOPOXY.
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Puc. 2.7. TlopiBHsATBHA KUIBKICTH OTMAJIB 3a mepiof Bereraiii ropoxy B 2020 porri
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3uma B 2020-2021 pokax Oyma Terumimoro 3a momepenHio Ha +1,3°C 3
noerumu (10 10 gHIB) BiyramMu Ta piskuM (IPOTATOM 3—5 JHIB) TOXOJOAAHHIM
10 —16—-18°C, 1o HeraTMBHO BILTMBAJIO Ha 03UMi KynbTypu. CHIrOBOrO MOKPUBY
NIPAKTUYHO HE OYJ10, JUIIIE B IPYTiil AeKadl CiuHSA BiH TPUMABCS MPOTATOM 5—7 THIB
13 moTyxHicTio Outa 8—10 cM. Omaau BUIanaiyd NMEPEeBaXKHO y BUTJIAAI JOIIY Ta

MOKPOT'O CHITY.

Omnamu, Mm
70 66
60
50 46
40 35 37
30 30
30
23
19
20 15 16
12 12
" . l . .
0
Micsami
B Ciyenp W JlroTHit Bepezenr ' KBitenr M Tpasenr M YepseHb

B Jlunens ™ CeprneHr ™ Bepecens ®)Kosrenr ™ JIucroman ™ I'pyneHs

Puc. 2.8. KinbkicTh omajiB 3a MicsIsaMu Ha gociianii aurssam B 2021 porri, cyma

3a pik — 370 MM (BacHi 1aHi)

XiJ1 TeMIiepaTypHOro peKUMy 300pa’keHO Ha pUCYHKY 2.8.

Ak cBimuuTh puc. 2.8, TemMmepaTypHUl peXUM BECHSHHX 1 JITHIX MICSIIB
3HaxoauBcs Ha piBHI 2019 poky 3 HE3HAYHUMH BIIXWJICHHSIMH. Y KIHII JIFOTOTO Ta
B JIpYTii iekani Oepe3Hs cepeHbo1000Ba TeMIiepaTypa npotsirom 3—4 JHIB csraia
HEraTUBHMX 3HAYE€Hb, 3HIKYIOUHCH 10 —2... —4°C. Taki aHOMaJIbHO TEILI 3UMH, Ha
JYMKY 0aratboX aBTOpPIB, CHPHIIOTH 30€pPEKEHHIO 3UMYIOUHMX CTaJliii PO3BUTKY
0aratbox MIKIJHUKIB (Y BUMAAKY 3 TOPOXOM — Hacammepesr Opyxycy) Ta 30yJHUKIB
XBOp0O pociuH ((hy3apio3y, aCKOXiTO3Y), SKi B TIEpio BereTallii KyJbTyp YHACIITOK
MacOBOTO PO3MHOKEHHS BPaXKaIOTh 1X, 3HIKYIOUH YPOKAMHICTb.

Puc. 2.9. xapakrepu3sye KiTbKiCTh onaaiB 3a micsismu B 2021 porii.
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Puc. 2.9. Temmneparypa 3a micsitsimu B M. Xepcon 3a 2021 pik (nani caidty
Superagronom.com)

3a gaaumu puc. 2.9., 3a 3umy 2020-2021 pokiB Bunayo 6ixsa 100 MM omasis
(cepenniit mokasHuk Mixk 2019 Ta 2020 pokammu), B 6epe3Hi BUMAO e 35 MM, HI0
Ha MOMEHT 3aKJIaJKH JOCIIAY JO3BOJIIO CTBOPUTH 3aIac BOJIOTH B TPYHTI Ha PiBHI

120 mm, sikuit OyB OJU3BKUM /10 CEpeAHIX OaraTopiyHUX MOKa3HUKIB.

3a mepio Bereraiii ropoxy Bumnajio onaais B Mexax 108 mwm (puc. 2.10.).
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Puc. 2.10. TlopiBHsIbHA KUTBKICT OMAIIB 3a Mepiof BereTallii ropoxy B 2021 pori
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I{e OyB HalBHINNIA TOKA3HUK 32 POKU AOCTKeHb. [lani puc. 2.10. Bka3yoTh
Ha Te, IO HalOUIbIe onaiB (66 MM) BHIIAIO HA MMOYATKY YEPBHS, TOOTO B MEPiOa
IHTEHCUBHOTO (OpPMYBaHHS HACIHHS TOPOXY, IO TMO3UTUBHO BIUIMHYJIO Ha
MOKA3HUKHU HOr0 YPOXKaifHOCTI 32 BapiaHTaMH JIOCTITY.

3amac BOJIOrM TMepe] MOCIBOM B METPOBOMY IIapi IPyHTYy OyB y Mexax:
2019p.-126 mm, 2020p.-72 mm, 2021p.-134 mm.

AHani3 HaBEICHWX BWINE JAaHUX CBIMYUTH, IO B CEPEAHHOMY 3a POKH
JOCHIKEHb, HE3Ba)KAIOYM HA HE3HAYH1 BIAXWICHHSA, TEMIEPATYpPHHUI PEXUM 1
BOJIOr03a0€3MEUECHHS 3arajioM CIPHSUIA OJEP)KaHHIO BUCOKHMX JUIsl HAIIOi 30HU

YpO’KaiB ropoxy.

2.2. XapakTepUCTHKA IPYHTY JOCTIAHUX TIISTHOK

Ha 3HayHiil yacTUHI NMIBJEHHUX TEPUTOPIA YKpaiHU NepeBakaroTh TEMHO-
KaIITAaHOBI IPYHTU. Y MPUPOAHUX YMOBAX TYT 3pOCTAIOTh HU3bKOPOCII TPAaBH, TaKl
SK KOBHWJA, THUITYaK 1 TOHKOHII, SKI 3a3BHYal BIAMHUPAIOTh 1O CEPEIMHM JIiTa.
[Ipotiecu po3kiagy opraHiyHOI MacH MPOXOASITh B aepOOHHX yMOBaX, TOMY BMICT
ryMyCy B IIUX I'PYHTax 3aJMIIaeThCcs HeBenukuM [49, 63, 196, 254, 255].

TemHO-KalITaHOBI IPYHTH BUPIZHSIOTHCS BY3bKHUM T'YMYCOBUM TOPHU30HTOM
(25-30 cm), HeBucokum piBHeM rymycy (1,7-1,9%) Ta ciabko PO3BHHEHOIO
IPYAKYBaTOIO CTPYKTYPOIO. Y JIOCHIJIKYBAaHUX 3pa3KaX BMICT T'yMYyCYy CTaHOBUB Y
cepeaabomy 2,00-2,20%. Ilpodine 1ux TIPyHTIB YITKO MOJLISETHCS Ha KUIbKa
F€HETUYHUX TOPU30HTIB, & PEAKIIisl Ha COJISIHY KMCIIOTY CIIOCTEPITraeThCs Ha IIMOWHI
52-56 cwm, MmO MOCTYMOBO MEPEXOAUTh Yy IMIAp IPYHTOYTBOpIOrouoi mopoau. Ha
rmbuHi moHany 90 cm ropuszonToM C € TajeBUd KalITaHOBO-TJIMHUCTHHA JIEC.
KopeneBMicHHIT T1ap TEMHO-KAIITAHOBUX TPYHTIB PIBHOMIPHO MICTHTH (Di3UYHY
TJIMHY, 11 9aCTKa y METPOBOMY IIapi KonmBaeTbes Big 45,4% mo 51,9%, mo poouth
IPYHT BaXKKUM 32 MEXaHIYHUM CKJIaJIOM. 3HUKEHHS BMICTY OpraHIqYHOI pEYOBUHU Y

MIMOIINX MIapaxX IPYHTY CHPUSE ASSIKOMY 3MEHIIEHHIO 3arajibHOT MIMapyBaTOCTI Ta

piBHs TirpockomnigHocTi [16, 39, 49, 63, 162, 196, 254, 255] (Taba. 2.1).
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Tabnuys 2.1.

Di3UK0-MeXaHIYHi MOKAZHUKHU IPYHTY AOCTIAHOT JAIJIAHKHA

Cyma ¢paxuiit B% 10
[TimpHIicTs |  IIiTBHICTH
["opusoHT, CyXOro IpyHTy IInapysa-
CKJIaZieHHs, | TBepAoi (pa3u
cM I'nmuna TICTB, %
0,01 MM r/cm IPYHTY, T/CM
> 0,01 mm
0-20 49,7 50,3 1,22 2,58 54,4
20-40 51,9 48,1 1,26 2,60 50,7
40-60 51,2 48,8 1,29 2,64 48,7
60-80 45,5 54,5 1,32 2,68 47,4
80-100 47,4 52,5 1,33 2,67 46,6

3a manumu Tabmui 2.1., B OpHOMY Iapi IPYHTY BMICT TMOKHUBHUX PEYOBHUH
HEJIOCTAaTHIM JJIsi JTIOCATHEHHS BHCOKWX BpOXaiB KopMoBHX KyibTyp [49, 63].
OcCHOBHI1 arpoxiMiyHi MMOKa3HUKHU OPHOTO IIapy IPYHTIB TEMHO-KAIIITAHOBOT'O THITY
TaKi: BMICT JIETKOT1apoJizyrouoro azory — 2,8—4,3 wmr, Hirparie — 0,28-1,36 wr,
noriauHeHoro amoHito — 0,38-0,42 mr, pyxomux dhopm pocdopy (3a Mauurinum) —
3,64,0 mr, oominnoro kamito — 25,4-29,2 mr/100 r rpyury [49, 63]. Bwmicr
€JIEMEHTIB >KMBJICHHSI B TPYHTI JTOCIIJKYBaHUX JIUIsTHOK OyB Ha piBHI N - 2,2mr/100
r, P - 3,8mr/100 r, K - 26Mmr/100 .

Bwmict 6opy cranoBuB 10-30 mr/kr rpynry, goctymnHoro — 0,3-0,5 mr/kr, a
monioaeny 0,5-2,0 mr/kr, goctymaoro — merme 0,1 Mr/kr, mo Bka3zye Ha AediiuT
IIUX MIKPOEJIEMEHTIB B JIOCTYITHOMY CTaHi.

ITix mocmix BHOCHIM 100puBa HOpMoro N40 P6O0.

1106 mocsarTH BHCOKHMX ypOXKaiB, IPYHT MOTPIOHO 30arauyBaTH mepesycim
a30ToOM 1 9acTkoBO ochopoM y popmax, JOCTyIMHUX a1 pociun [49, 63].

€MHICTh KaTIOHHOTO 0OMiHY B TEMHO-KAIITAHOBUX I'PyHTaX CTAaHOBUTH 22,3-

24,6 mr-exs. Ha 100 r rpynry. Bmict natpito — 0,9-1,1 mr-exs. Ha 100 r rpyHTy.
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[pyHTOBHUI PO3UNH HEUTpaIbHHI ab0 cia0dKomyxHui, i3 pH 7,0-7,2 Ha riubuni 50
cMm i 10 7,5-7,8 ma rmubuni 100 cm [39, 49, 63, 162, 254, 255].

2.3. MeToauka npoBeieHHsI MOJIbLOBHUX A0CJiiB

Jocniau 3 BUBYEHHS MMPOAYKTUBHOCTI COPTIB TOPOXY MPOBOJMIM B CIBO3MIHI
JIOCHIHOTO  mOist ~ XEpPCOHCHKOIO  JIEP’)KaBHOIO  arpapHO-eKOHOMIYHOI'O
yHiBepcutety Brpo1oBxk 2019—-2021 pokiB 3a cxemoro:

®daxTop A — COpTH TOPOXY (CEPEAHbOI IPYIU CTUTIIOCTI):

1. Omnor

2. CBiT

3. Monyc

daktop B — rycrora mocisis:

1. 0,9 mun. mt./ra (1,05 MH. mT. HaciHUH Ha 1 Ta)

2. 1,2 mun. mir./ra (1,04 MiH. mIT. HaciHUH Ha 1 ra)

3. 1,5 mun. mr./ra (1,75 MiH. mT. HaciHWH Ha 1 ra)

®daxtop C — 00po0ITOK MOCIBIB CTUMYJISITOPAMU Ta MIKpOeJIeMEHTaMu B (a3u

r'JIKyBaHHS Ta OyTOHI3allli:

1. Bona — kontposb (200 51/ra)

2. «bio-remby (1,5 m.upemnapary Ha 200 1 BOM)

3. «Xemnadit» (1,5 n.opemapaty Ha 200 1 BOAM)

4. bop + Monibaen (45 r 6opnoi kucinotu + 45 r MoniOIEHOBOKHCIOTO

amoHito Ha 200 1 BoaM)

[TonepenHrKOM 3a pOKH JOCIIKEHB OyJia MIIEHUIIS] 03MMa Ha 3€pPHO.

[IpoBeneHHsT TOJILOBOI'O JOCHIAY BKIIOUYaao (EHOJIOTI4YHI Ta OlOMEeTpHuHi
CIIOCTEPE)KEHHS, aHaJI13 POCIMHHUX 3pa3KiB 1 IPYHTY, (pITOCAHITAPHUN MOHITOPHHT,
BHUMIPIOBAaHHS OCBITJIEHOCTI Ta 3a0yp’STHEHOCTI MMOCIBIB 3a BapiaHTaMu gociiay [39,
49, 63, 80, 81, 82, 83, 162, 254, 255].

Bbynu 3adikcoBaHi aatu HacTaHHS Ta MNPOXOKEHHS OCHOBHHMX (eHoda3
PO3BUTKY POCIIMH, TaKMX K CXOJH, TUIKYBaHHS, ByCOYTBOPEHHs, OyTOHi3allis,
uBiTiHHA (puc. 2.11.), HamMB HACIHHS, BOCKOBAa CTHUIJIICTh 1 TOBHA TEXHIYHA

CTHUTJIICTh HACIHHS.
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Puc. 2.12. 3aranpHuii Burisg gociiny Ha moii, 2019 pik
[TonpoB1 mochigu Ta JaboOpaTOpHi JOCHIHKEHHS TPOBOAWIMA 3TIJTHO 3
METOIMKaMH TIPOBEACHHS IMOJIBOBHX JIOCHIJIIB Ta METOAUYHHMH PEKOMEHIAIISIMHA

JU1sl poOOTH B yMOBax 3porieHHs (puc. 2.13.) [49, 79].

Puc. 2.13. KoncynpTalis 3 KepiBHHKOM POOOTH . C.-T.H., Ipodecopom
AsepueuM O. B. mpu mpoBelieHHI J1aOOpaTOPHHUX JIOCHIJKEHb 13 3aTy4eHHSIM

CTYACHTIB-TUINIOMHUKIB, 2019 pik.
88



Hocninu Oynu mpoBEAEHI METOJOM PO3IIEINICHUX [IISHOK 3 YaCTKOBOIO
PEHIOMI3AII€I0, BIMOBIAHO 10 METOIUKH MOJIbOBHX €KCIIEPUMEHTIB, 1110 BUBYAIOThH
arpoTeXHIYHI TPUHAOMHU BUPOINYBAHHS CLILCHKOTOCTIONAPCHKUX KyIbTyp. Ilpu
IUTAHYBaHHI Ta BHUKOHAHHI JOCIIJKEHHS BUKOPUCTOBYBAJIM 3araibHONPUHHSTI
MeToau4H1 BKa3iBku, mocionuku ta JJCTY (puc. 2.12) [39, 49, 63, 80, 81, 82, 83,
162, 254, 255].

Hocnin 6yB mpoBeAeHUNM 3 YOTUPUKPATHOI MOBTOPHICTIO. [lociBHA mtola
JUISIHKY — 72 M2, 06mikoBa — 50 M2,

VYci crnocrepexeHHs MPOBOAMIM Ha BCIX BaplaHTax JAOCHIAYy y JBOX
HECYMIDKHUX MTOBTOPCHHSX.

Bonoricte rpynTy BuzHauanm 3rigHo 3 JACTY 4362:204 st BincTeKEHHS
3MiH BMICTY BOJIOTH Ta BO7[03a0€3MeYeHOCTI POCIIHH TiJ] Yac Bi1OOpY, 3aTaproBaHHS,
TpaHCIIOPTYBaHHS Ta 30epiranHs mpod BignoBigHO M0 ctanmapty [80]. Bomoricts
IPYHTY BUMIPIOBAJIA TEPMOCTATHO-BATOBUM METOJIOM, a CyMapHEe BOJOCIIOKHUBAHHS
ropoxy MPOTATOM BETreTaIlifHOrO MEepioy pO3paxOBYBAIM 3a METOJOM BOJHOTO
OanaHcy (3a cpolileHow GopMyIior):

B =0 + (Wh — WK), (2.1.)

ne B — cymapHE BOIOCIIOXKUBAHHS 3a TEPiO, M/Ta;
O — armocdepHi onaau 3a nepioj, M3 /ra ;
Wh — 3amac Bosoru B akTUBHOMY LIapi IPyHTY Ha II0YaTOK Hepiony, m%/ra;

WK — 3amac BOIOrM B akTHBHOMY HIapi IDyHTY HAaNpUKIHII mepiomy, m>/ra.

KoedimieHT BooCTIOKUBaHHS TIPYHUIl PO3PAaXOBYBaIH 32 (HOPMYIIOH0:

KB =B/, (2.2)

ne KB — koe}iLieHT BOJOCIIOKHBAHHSA, M° /T;
B — cymapHe BOJOCIOXMBAHHSA 3a IEpio] BereTanii, M /ra;

VY — ypoxkaitHicTh, T/Ta.
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3pa3ku IpyHTY BiaOupanu nomapoBo 3 inTepBajgoM 10 cMm. Bosoricts rpyHTy
BHU3HAYAIM TEPMOCTATHO-BArOBUM METOJOM, BMICT HITPAaTHOIO a30Ty — 3a
metonoMm ['pannBanb-JIsbka, pyxommii ¢ochop — 3a meromom Mauwrina, a

OOMIHHMH Kaii — 3a J01moMoror noiymenesoro poromerpa [80, 81, 82, 83].

Puc. 2.11. L[BiTiHHS TOPOXY Ha I[OCJIiJIHI/I IUISTHKAX

['ycTOTy CTOSIHHA POCIMH BU3HAYalu O€3MOCEpeHbO Ha AUISHKAX Y Mepiof
CXOIB 1 Tiepea 30MpaHHAM BpPOXKAlo, NMUISIXOM MIAPAXyHKY POCIHH Yy PSAKax IO
JlaroHail JUISHKU.

JliHifiHMY TPUPICT BU3HAYAIM HA 3aBYACHO 3aKPIIJIEHUX POCIMHAX Y JBOX

HECYMDKHHUX MOBTOPEHHAX (puc. 2.14.).
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Puc. 2.14. BumiproBaHHs JiHIHHOTO IPUPOCTY POCIUH FOPOXY 3a BapiaHTaMHU
nocmiay, 2019 pik.

AHani3 pocnuHHHX 3pas3kiB Ha BMicT N, P, K mpoBoaunu B nabGopatopii
MacoBHUX aHali31B [HCTUTYTY 3eMiepoOCTBa MIBIEHHOTO PETIOHY: a30T BU3HAYAIH
3a [lounnkom, docdop — 3a Bapiantom Mepdi—Peitni, kaniii — Ha MOTYMEHEBOMY
dbotomerpi.

[Tnomy  NMHUCTKOBOI  MOBEPXHI  BHU3HAYAIM  METOJOM  «BUCIYOKY,

BUKOPUCTOBYIOUH (POPMYILY:

S=—, (2.3)

e S — mioma JucTs, M2
a — 3arajbHa Maca CUpUX JHUCTKIB, T;
b — maca cupux BUCIYOK, T;

C — ILIOMIA BUCIYOK, M2,

[Tnomy aUCTS JOCHIAKYBAaHUX COPTIB TOPOXY, K1 HAJIEKATh 10 «BYCATOT0»

TUITy BU3HAUYAJIU 32 METOJMKOI, po3pobieHoro Hemzenbcbkum B. A. [169]. CyTb
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i€l METOUKH TIOJIATAE B PO3AUIBHOMY BU3HAYEHHI TUIONI JIMCTOBUX IIACTHHOK
3BUYAWHUM KOHTYpPHO-BAaroBUM METOJ0M, a00 METOAOM BHUCIYOK, Ta ILUIOIIl BYCIB,
SK1 32 MACOIO CTaHOBJIATH 110 45—47 % Bim MacH JIMCTOBUX IUIACTUHOK 1 HACTYITHOL
CyMHU 1IMX 3HaueHsb [170].

Henzenwcrkuii B. A. mpornoHye BU3HaYaTH IJIOILY BYCIB ITOETAITHO: CIIOYATKY
3 1 pocnuamM BiapizatoTh 10 BYCIB, JIOBXKHHOIO 5 CM, 3aMIPIOIOTH iX 3arajbHy
HIMPUHY 3 JOMOMOIOK0 JIHIWKK ¥ BU3HAYaIOTh JlaMeTp Ta CepellHIo Bary 1 Byca.
[Totim 3a dopmynorw okpyxknocti D * 3,14, (ne D — nmiamerp oaHoro Byca)
BU3HAYAIOTh MEPUMETP OJHOTO Byca 1 HUISIXOM MHOXEHHS Ha JOBXHHY (5 cM)
BHU3HAYAIOTh IUTOILY Byca (muiinapa) [169, 170].

Jlaui, 3Har0uM oy Ta Bary 1 Byca, BA3Ha4aEMO Bary BC1X BYCIB 1 pocivHH
1 IUIAXOM MOAUTY pe3yibTaTy Ha Bary 1 Byca (3 BiAOMOIO IUIOIICIO) BU3HAYAEMO
IUTOITY BCIX BYCIB 3 | pOCIWHU 1, TEPEMHOXKYIOUH 11 HAa TYCTOTY MOCIBIB, OTPUMYEMO
MOKA3HMK TUTONII BYCIB 3 1 ra, CyMylOuH SKHH 13 MOKa3HUKOM ILIOMNII JIUCTKOBHUX
IUTACTHHOK 3 | Ta, OTpUMY€EMO 3arajibHy IUIONTY aCUMUIALIIHOT MoBepXxHi Ha 1 ra Ta
BU3HAYAEMO 1HIEKC acUMUIALIHOT moBepxHi [169, 170].

Onucanuii METO/I € Ty’K€ JOBrOTEPMIHOBUM (HaMU JUIsl BUSHAUEHHS TLIONITI
ACUMUTAIIINHOT TIOBEpXHI BuUTpadueHO 10 15-20 XxBuUIMH), a BCsA TMpoleaypa
BU3HAUYEHHS 1IbOIO MOKa3HHWKa Ha 72 BapiaHTax (BUMIPIOBaHHSA 32 METOJUKOIO
IPOBEJICHO B IBOX HECYMICHHUX MOBTOpPeHH:AX) y 2019 poui notpedyBana maiixe 16
ronuH. lle ayXe BIUIMHYJIO HA TOYHICTh BU3HAUEHHS IUIOUI[l ACHUMUIAIIAHOI
MOBEPXHI1, OCKUIBLKH 32 Yac BU3HAUYCHHS B1JI1I0paHi 3pa3Ku 3HAYHO 3MEHIIIYBAJIA Bary
BHACIIIJIOK BTPAYaHHS BOJIOTH, IO IIPU3BEIIO 10 HIBEIIOBAHHS IOKAa3HUKIB MIXK
JOCTKYBaHUMU BapiaHnTaMmu, 1 Tomy MmetoJi Henzenbcbkoro B. A., Ha Hamry 1yMKy,
MO>KHA 3aCTOCOBYBATH IPH HEBEIMKOMY 00CS31 JOCIIKYBAHUX 3Pa3KiB, 1 B IIbOMY
BUMAJKY BIH € HAATOYHHUM Ta JOCTOBIpHUU. Omnuparoyuch Ha 1€, MU BHU3HAYaIU
TaKOX 13arajibHy Macy aCUMUISIIIIHHOTO anapaTy poCciuH (CyMylOUd Macy JIMCTOBUX
IUIACTMHOK 1 BYCIB), fIKa SIKICHO, a, Ha JYMKY JEJKUX aBTOPIB, 1 OUIbLI CYTTEBO
xXapakTepusye (BHACIIIOK PI3HOI TOBIIMHM JIUCTKIB, &, OTXKE, 1 BMICTY B HI|
ACUMUISIIAHOT MAapEeHXIMHU) MOTEHUIaJbHy (OTOCUHTETHUYHY CIIPOMOKHICTb

POCIIHHHU.
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Yucty mpoayKTHBHICTH (OTOCHHTE3y Bu3Hayanu 3a (opmynoro Kinnaa,
Becra, bpurca:

(D — 2(Bl_BZ)
(I + J1,)x T

(2.4))

ne ®. y p — YKMCTA IPOAYKTUBHICTH (POTOCHHTESY, T/M?;

B ;iB ;- cyxa maca pocius 3 1M? mociBiB Ha MOYATKy ¥ y KiHIi 001iKOBOTO
IPOMIKKY 4acy, I/M?;

JI; i JI; — nmoma nucTkiB Ha 1M2, Ha moYatky ¥ y KiHIli 0GJIKOBOTO MIPOMIXKKY
yacy, M%;
T — gncio AHIB MIX 3aMipaMHu.

Po3paxyHok (pOTOCHHTETHYHOTO MOTEHITIATY MTPOBOIMIH 32 (DOPMYIIOFO:

(Hl + HZ)nl + (Hz + Hs)nz + "'(-Hn—l + Hn )nn
2

DII =

(2.5

ne ®II — poTocHHTETHYHMIA MTOTEHIiaN, M/Ta 3a 100Y;

Jy, Jp, JI5 . JI; — mutomia JUCTKIB HAa 1 ra mociBiB y BIAMOBIHI CTPOKHU
BM3HAYEHHS, M2/Ta;

Ny Ny .... Ny — KJIBKICTH JHIB MIXK JBOMA BIJIMOBITHUMHU BU3HAYCHHSIMU.

3aranbHy NPOAYKTHBHICTH (oTocuHTe3y (r/mM? 3a n00y) BU3HAuYanM 3a
PI3HUIIEIO B KJIBKOCTI HAKOIMMYEHOI CYXO0i HAaJ3eMHOI MacH B KiHIIl 1OCI1I)KYBAHOT'O
nepioay (IoYaToK IBITIHHA) Ta HA MOYATKY ByCOyTBOpeHHA. OfepkaHuii pe3yabTaT
PO3AUTSIIA HA KUTBKICTh J10 MociipKyBaHOTo Tiepioy (20 mi0).

Macy KOpeHeBO1 CHCTeMH TOPOXY BH3HAYAIM IUIIXOM BiIOOpPY IPYHTOBHUX
MOHOMITIB 60x40x10 cM 13 TOMAnbIIMM BiJIMHUBAaHHSM KOPIHHS Ha CHTaxX 13
niamerpoMm otBopiB 0,25 MM [80]. IloBTOpHICTH BHU3HA4YEHHS JBOKpATHA.
PoskonyBannss mnpoBomunu Ha raubouHy 0-60 cM. AHajgoriyHMM criocodom
IIPOBOJIMIIM B1AOIp 3pa3KiB 3a BapiaHTaMH JOCIIAY Y ABOKTPATHIM MOBTOPHOCTI JIJIst
BU3HAYEHHS KIJTLKOCT1 Ta Macu Oynb0aiiok a3oTodikcyrouux 6akrepii [79].

VY ¢azi BC Ha gocniHuX AUISHKAX BIAOUpPaIM MOJCIbHI CHOIU JJI aHaJli3y

CTPYKTYypH Bpoxaro (puc. 2.15) [79].
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Puc. 2.15. Bigbip Ta TpaHCHOPTYBaHHS MOJEJIbHUX CHOIIIB TOPOXY JI0

nabopatopii AJis MPOBEACHHS aHalli3y 3 BUBUEHHS CTPYKTYpH Bpoxkaro, 2020 pik

30upaHHs BpPOXKaO Ta MOro OOJIIK MPOBOAWIN y (Pa3i TEXHIYHOI CTHUTJIOCTI

3epHa METOJIOM 3BaXKyBaHHSI, BUKOPHUYTOBYIOUH KoMOaitH «Sampo-130» (puc. 2.16).

Puc. 2.16. Ilpomec 30upaHHs Ta MapKyBaHHS 3pa3KiB HACIHHS TOPOXY 3a

BapianTamu gocmuiay, 2020 pik.
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JaH1 BpoxaiiHOCT1 OyJId IPUBEIEH] 10 CTAaHAAPTHOI BOJIOrocTl HaciHHA 13%.
PesynbraTu Oynu 06po0ieHi qucnepciitanM ananizom 3a qoromororo [TIEOM [223].

Po3paxyHOK €KOHOMIYHOI €(EeKTUBHOCTI BUPOIYBAHHS TOPOXY HAa HACIHHS
3IHCHIOBABCS 32 METOAMKOIO, 3TIHO 13 3araJlIbHIMU BUPOOHMYKMMHU HOpMaMu # 3
O0JIIKOM yCiX BHUTpaT, MNPSMUX 1 HAKIAJHUX BHUAATKIB 3a HASIBHUMH Ha
01.01.2023 p. posuinkamu [58, 144].

bioeneprernuny e(eKTHUBHICTh BU3HAYAIM 32 METOAMKOI 010€HEpPreTUYHO1

OIIIHKM TEXHOJIOT11 BUpoOIyBaHHs pociuH [85, 144, 158, 159, 237].

2.4, XapakTepucTHKA A0CTiIKYBAHUX COPTIB ropoxy

VY nocniKeHHSIX BUKOPUCTOBYBAUCS cOpTH ropoxy: Omnot, CBiT Ta Mogyc,
K1 HeloJaBHO Oyiu BHeceHl 10 Jlep)kaBHOro peectpy copTiB YKpaiHu Ta

PEKOMEH I0BaHi AJisi BUpoIryBaHHs B ymoBax [liBgernoro Creny Ykpainu [70, 71].

OmioT — HamiBKapJIMKOBUH COPT FOPOXY, 10 HAJIEKUTH IO OE3TUCTOUYKOBOTO
tuny. Moro opurinatopom € IHcTHTYT pocimaHuITBa iMeHi B. SI. 10p’ea HAAH,
a 10 [epxaBHOro peecTpy COpTiB pociauH YKpainu BiH notpanuB y 2008 porii.
Bereramiiinuii  nepion ckiagae  79-85 nOHIB, COPT JAEMOHCTPYE BHUCOKY
nocyxocTiikicTb. CTe0Jio 3BUYAiiHE, BUCOTAa POCIUH Bapiioe Bl 55 mo 75 cwm.
KBiTku 61, po3TamoBaHi 1Mo ABi Ha KBITKOHD)KKaX. boOM MaioTh MyIMIbHAN THII,
CEPEIHBOTO PO3MIPY 3 TYIOI BEPXIBKOIO, 3 KUIBKICTIO HACiHHA Big 5 10 7 y 6001
[70, 71].

Hacians copty Omiot Mae 6:1110-posKeBUM KOJIIp, OKPYTII0-3/1aBJieHy popMy
1 rmaaxky nosepxHto. Maca 1000 HaciHuH KonuBaeThest Mixk 260 1280 r, BMiCT Ol1Ka
— 20-22%. Cepennsi BpOXXaWHICTh IIOTO COpPTY jocsarae 45 1y/ra, TOal SK
MaKCHMaJIbHA 3apEECTPOBAHA BPOKANHICTh CTaHOBUTH 54,9 1/ra. CopT Takox mae
BUCOKY CTIMKICTB [0 BIJISATAHHSI, 110 JJO3BOJISIE€ MTPOBOAUTH MpsMe KOMOaWHyBaHHS
[70, 71]. PexomenmoBana Hopma BuciBy 1,0-1,3 MiH/ra CXOXXHUX HACIHUH B
3aJICKHOCTI BiJ] 30HU BHPOIITYBaHS.
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CBit — copt, 3asBiaeHni CeneKuiiHO-TeHeTHYHUM THCTUTYTOM Y KpaiHChKOT
akazeMmii arpapHux Hayk Ta CenekuiiiHoro ctaHuiero ['opna Crtpena. Bin Oys
BHeceHuid a0 JlepkaBHOTO peecTpy copTiB pociauH Ykpaiau B 2006 pomi Ta
OTPUMaHUI METOJIOM IHAMBIIyaIbHOT'O A000pY 3 Ti0puaHOT KoMOiHarii. [70, 71].

Hacians mporo copry mae chepudny ¢dopmy Ta KOBTHH Komip. PociauHu
HU3bKOpOCIi, 0e3 aHToiiaHoBoro 3abapmieHHs Ta (acmiamii. Cte6no cepeaHboi
JIOBKUHUW Ma€ BEJIUKY KIUIbKICTh BY3JiB. JIMCTKM TMOMIpHO-3€JI€Hl, BTOPHHHI
JUCTOYKU BiACYTHI. I[lpwiucTku noOpe pO3BHUHEHI, CEPEIHBOTO pPO3MIPY, 3
BOCKOBUM HaJbOTOM. [[BiTiHHS BiI0YyBa€ThCs Mi3HO, HA OJHOMY BY3JIl MOXe OyTH
0 JBOX OUIMX KBITOK. bi0 MOMIpHO-3€I€HOrO KOJIBbOPY, IOBTUM, BY3bKUU, 3
3aroCTPEeHOI0 BEPXIBKOK, MICTUTH Bif 6 10 7 HaciHuH (MakcumyM 8). Maca 1000
HaciHuH Bapitoe Mixk 230 1 245 r, a BUCOTa MPUKPIMTICHHS HUWKHBOT0 600y — 35-50
cMm. lleli copT € cepeaHbOCTUIIIMM, IHTEHCHUBHOI'O THITY, 1 HIIXOJHUTH IS
MexaHi3oBaHoro 30upanHs. Hopma BuciBy cranoButh 1,1-1,4 mMiH/Ta CXOXHX
Haciaus [70, 71].

ATpOTeXHIYHI 3aX0/I1 BIAMOBIIAI0Th 3aTAJIbHONPUIUHATUM HOpMaM JIJisl JaHOi
30HM. CMaKoOBI SIKOCTI Ta PO3BapIOBAHICTh HACIHHS J0OpI1, BMICT OlIKa CTAaHOBUTH
23,2-24,1%. CopT BHCOKOBPOXXKaMHUM: 3a JaHUMHU JEP>KaBHUX COPTOIOCIITHUX
CTaHIIIM, cepelHs BpOXKAWHICTH 3a POKU BUIPOOyBaHb jgocsria 35,8 1/ra, a
MakcuMaibHa — 58 11/ra. PekoMmeHayeThCs 1151 BUpollyBaHHs B 30Hax [lomicest Ta
Creny [70, 71]

Monyc — copT, peKOMEHJOBAHMI JJI1 BUPOLIYBAHHS B YCIX KJIIMaTUYHUX
30HaX, MPU3HAYEHUN SK N7 MPOAOBOIBYMX, TaK 1 Ui KOopMmoBHX Ituteit. Lle
IHTGHCUBHUM COPT, SKUH MMJAXOAUTh IS TPSAMOro KoMOaiHyBaHHS. oro
opurinatopom € lacturyr pocnunnunTsa im. B. [. IOp’eBa HAAH, a no Peectpy
copTiB pociauH Ykpainu BiH OyB BHeceHud y 2004 pomi. Momyc —
HaIlIBKapJIUKOBUH COPT, BUCOTA POCJIMH Bapitoe Big 75 n1o 100 cm. KBiTku 611, Ha
KBITKOHD)KKaX iX Moxke OyTH Big 2 110 3. bi6 npsmuii, TyluibHOr0 TUIY, 3 TYIOO
BEPX1BKOIO, MICTUTH Bija 4 10 5 HaciHuH (MakcumyM 7). Haciaus copty Mojayc mae
OoKpyray hopMy, pOKEBUH KOJIIp 1 HOPHUN HAaCIHHEBUH pyOunK. COpT BII3HAYAETHCS

CTIAKICTIO N0 BwisiraHHsi (8 OamiB) Ta ocumnanHs (8 OaniB). Bin nemoHcTpye
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CTiliKicTh 70 (y3apioszy (7 6amiB), cenropio3y (7 OamiB), ackoxito3y (7 0OamiB),
aHTpakHO3y 0000BUX (7 OamiB), ipxki (7 OamiB), OoporrHUCTOI pocu (7 OGaimiB) i
pPHU30KTOHI03HOT rHMITI KopeHiB (7 6amis) [70, 71]. Hopma BuciBy ctaHoButs 1,1-1,4

MJIH/Ta CXOXXHUX HACIHWH.

Puc. 2.17. O6Gpo0iTOK TOCIBIB TOpOXYy JIOCTIPKYBAaHUMH TpenapatamMu y ¢aszy

oyrtonizartii, 2021 pik.

Jns  nBopazoBoro oOpoOITKY TMOCIBIB TopoXy Y ¢a3u TiIKyBaHHS
(BycoyTBOpEHHsI) Ta OyTOHI3alli BUKOPHCTOBYBAJIM BITUM3HSIHI npenapatu «bio-
renp» Ta «Xemadit komOi» mo3or0 1,5 n/ra, peKOMEHIOBAHOIO BUPOOHUKAMHU, 1
CYMIIIIKOIO MIKPOEJIEMEHTIB OOpy Ta MOIiIO/IEHy, 3 MACOBOIO YacTKOK 35 T OOpHOI

KHUCJIOTU Ta 35  MOJTi01€HOBOKHCIIOTO aMOHII0 B pO3paxyHKY Ha | ra mocisiB.

2.5. XapakrepucTHKa BHMKOPUCTOBYBAaHHUX  OiocTumysiTopiB i

MikpoesemMenTiB [259]

«bBIO-T'EJIby»
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OcHoBHa fit0Ya PEUYOBHHA: a30T, aMiHOKUCIIOTH, TPEOHIH, okcun dhocdopy,
OKCHJI KaJlisi, MapraHellb, IMHK, MOJII0JIeH, MiJlb, IIUHK, KOOAJbT.

KoHneHTparliss 1if040i peYyOBUHHU: aMiHOKUCIOTH (TJIIUH, Ji3HMH, JICHIIHMH,
TPEOHIH) — 3arajibHuil BMICT He Hibk4e 0,7%; opraHiuHi MakpoeaeMeHTH (Ha Cyxy
peuoBuny, %): N —2,5; P,0s — 0,30; K20 — 0,05; opraniuHi MikpoeneMeHTH (MI/Kr):
Mn - 10,6 — 16,0; Zn - 0,77 — 1,20; Mo — 0,20 - 0,30; Cu — 0,45 - 0,70; B — 0,45 —
0,70; Co - 0,53-0,80; canpodiTHi MIKPOOpPraHi3MH HHAa OCHOB1 MPUPOJHOI
OpraHi4HOi CHPOBUHHU.

[IpenapatuBHa opma: po3duH.

OpranivuHe 700pHUBO 3/IaTHE I IBHIUTH BposkaitHOCTH Ha 8—30% [259].

PekomeHioBaHa A1BOKpaTHa 00poOKa MOCiBIB B (pa3u BereTalii Ta OyToHi3amii
HopMmoto 1,0-2,0 n/ra.

Pocroperymtoroda pedoBruHa 3 6103axucHuM edekToM «XEJIADPIT KOMBI»
[260].

OcHoOBHa [if04a pEYOBHHA: MIKPOCIEMEHTH, 10HU OIOT€HHUX METallB,
KHCJIOTa aMIHHAa BUIbHA, TyMaTH, XUPHI KHUCIOTH, e(ipu >XUPHUX KHCIIOT,
noJjiicaxapuji, CTEPOIMHITIIIOKO3UIM, BITaMiHM, KHCJIOTa 3-1HOJIUIOITOBA,
eniopaccUHOMNIL, 3€aTHH, KUCJIOTa albI1HOBA, MAPOKCUKOPUYHEBA KUCIIOTA.

KoHueHTpanis air0uoi peyoBUHMU:

MikpoenemeHTH: MeHme 20 1/1, ioHUM OioreHHuUX MmertaniB, (Zn++, Cu++,
Mn++, Mg++, Ca++, Fet+++, Na+, K+) Menme 1 1/iI, KOMIUIEKC BUIBHHX
amiHokucnot merme 20 r/n, rymaru menine 40 r/m, )xupHi Kucinotu menie 20 /7,
edipu >KUPHUX KHUCJIOT MeHmie 1 TI/1, moicaxapuam MEHIe S5 T/1, CTepoimHi
rmroko3uau Menme 0,1 r/m, Bitaminu (B1, B2, E, D, H, PP) menme 0,1 r/m,
dbiroropMonu: 3-1HAOILTYKCYCHA KuciaoTa MeHie 0,1 /1, eniGpaccUHOMI — MEHIIIE
0,05 r/n, 3eaTiH, aapriHOBa KHCJIOTA, T1APOKCUKOPUIHEBA KUCIIOTA.

[IpenapatuBHa ¢popma: po3dHH.

OOnpuckyBaHHS TOCIBIB TmpenaparoM XenadiT-komMO1 NPU3BOIUTH [0
30UTbLIEHHS! BPOXKAHOCT1 36pHOBUX KOJIOCOBUX Ha 2-4%, a COHSIIIHMUKY Ta pINaKy
— Ha 2-3 1/ra i 6inbme [260]. PekomennoBaHa 1BOKpaTHa 00poOKa MociBiB B a3u

BereTarlii Ta Oyronizaiii Hopmoro 1,0-2,0 i/ra.
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bop € HE3aMiHHUM €JIEeMEHTOM MIiHEpPaJIbHOTO >KUBJICHHS POCIUH, OCKIJTBKH
BCl iIX TKaHMHU MICTATH Oop. BmicT Oopy Bapiroe 3alieKHO BiJl BUAY POCIHH 1
I'PYHTOBO-KJIIMaTHUHUX yMoB. Hampukian, y cyxiii Maci 3epHOBUX KyJIbTYyp OOp
MICTUTBCA B KUTBKOCTI 1-3 Mr Ha 1 KT, TOJI AK y TUCTSIX COHATHUKY — 50-60 mr, a
B 06000BHx — 30-60 mr Ha 1 xr cyxoi macu [49, 98, 160, 182].

HenocratHsa KiTbKICTh OOPY 3aTPUMY€E CHHTE3 OLIKIB 1 HYKJIETHOBUX KUCIIOT,
a TaKOX BIJTMBA€ Ha OCMOTHYHI MPOIECH Ta TiApaTalliio KoioiaiB. byno qoseneHo,
110 OOp MO3UTUBHO BIUIMBAE HA CTIMKICTh POCIIMH 10 MOCYXH Ta COJIL.

[Ipu pedimuri OOpy crmocTepiraerbcsi 3HUKEHHS BMICTY BITaMiHIB
(ackopOiHOBOT KMCIIOTH, TiaMiHy, puOoduiaBiny) B tuctkax [49, 98, 160, 182].

['opox MO3UTHUBHO pearye Ha 3aCTOCYBaHHs OOpPHUX JOOPHB, OCKUIBKU OOp
BaXJIMBUM I CHHTE3Y BYTJIEBO/IB, 110 € HEOOXITHUM JJIsi HOPMAJIBHOTO CUMO103Y
MK OynpbOOuKOoBUMM OakTepisMu Ta pociauHoro. Hailikpani pesynbTatu
JIOCSTAIOTHCS 32 YMOBU KOMOIHOBAHOTO BHECEHHs 00py 3 MOJIOJAEHOM, OCKUIbKHU
MOJII0IeH TaKOX HeOOXI1AHMIM 115 mpolieciB (ikcarii MoIeKyIsipHoro a3oty [49, 98,
160, 182].

MomnibneHoBi 100pvBa Bce MIMPIIE BUKOPUCTOBYIOTHCS MPH BUPOIIYBaHHI
0000BHX, OBOUEBHMX Ta IHIIKUX KyIbTyp. Lle 3yMOBIEHO CYTTEBHUM BILTUBOM
MOJIO/IEeHY Ha a30THUM OOMIH POCIHUH, a30T(HIKCYIOUMX OAKTEPIii, a TAKOK IEIKUX
BoAOpocTel 1 rpubiB. Mori0ieH Biirpae KJIFOYOBY poJib Y ¢ikcallli MOJIEKYJISIPHOTO
a30Ty OyJIb00YKOBUMU OakTepisiMu B cuM01031 3 6000BUMHU pociuHaMu. BiH Takox
€ AKTMBHOIO CKJIAJJOBOIO YaCTUHOIO (PEPMEHTIB, 110 OEpyTh y4acTh Yy BIJHOBJICHHI
HITpaTIB 70 amiaky, SKUH y TMOJAJIbIIIOMy BUKOPUCTOBYETHCS JJISI CHUHTE3Y
aMIHOKUCTOT 1 OukiB. MomiOieH 3MIHIOE CBOIO BaJIGHTHICTh, O€pydd y4acTh B
OKHCHO-BIIHOBHUX PEAKIIISX, 1 BUKOHYE BXIIMBY POJIb Y NMEPEHECCHH] €JIEMEHTIB
BiJlT cyOcTpaTy, IO OKHCIIOEThCS (JIOHATOp €JIEKTPOHIB) J0 PEUYOBHHHM, SKa
BITHOBITIOETHCS (aKIeaTop enekTpoHis) [26, 27, 49, 160, 180, 182].

['opox neMOHCTpYy€e MO3UTHMBHY PEAKIII0 HA BUKOPUCTAHHS MOJ10€HOBUX
100puUB, 1110 CIPUSE MIJBUILICHHIO BPOKAWHOCTI 3€JICHOI Macu Ta 3€pHa ropoxy, a
TakoX 3OUIbIICHHIO BMICTY Oulka. 3B’s3yBaHHA aTMOC(EpHOro  a3oTy

Oynb00UKOBHMH OaKTEPisIMHU B CUMO1031 3 pOCTUHAMH MiABUIIYETHCS. OOpoOieHni
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MOJII6/IEHOM TOPOX 3ajUIla€ B IPYHTI OUIbIIE KOPEHEBUX 3JUIIKIB 1 3B’SI3aHOTO
a30Ty, 10 MO3UTUBHO BIUIMBAE HA POJIIOYICTh IPYHTIB 1 BPOKAWHICTh HACTYITHUX 32
ropoxoM KyibTyp [26, 27, 49, 160, 180, 182].

bop BukopucTOoBYBa)IM Y BHUTJISAI OOPHOI KUCIOTU 3 pO3paxyHKy 45 1/ra, a
MoJTi6/1eH — y hopMi MOTIOICHOBOKHUCIIOTO aMOHIFO TaKOX 1Mo 45 r/ra.

Y mporeci AOCHiPKEHb BHKOPUCTOBYBAjacs TpaJulliiHAa arpoTexHiKa,

NpUKHATA JJIS BUPOIIYBaHHS FOPOXY Ha HACIHHS B cTenoBii 30Hi. [49, 180, 182].

2.6. ArpoTexHika npoBeAeHHs 0CJiTy

VY xox1 gocnigxeHHs Oyina 3aCTOCOBaHA arpoTEXHIKa, 1110 € CTAHAAPTHOO J1JIs
BUPOIIYBaHHA TOPOXYy Ha HACIHHS B CTEMOBiIM 30HI, 1 BKIIOYala HACTYIMHI
arposaxonu [199, 201, 202].

Sk momnepeaHUK BUKOPHUCTOBYBAJacs O3MMa IIIEHUIlSA, BUPOIIyBaHA Ha
3€pHO.

[Ticnst 300py BpoOXKaro TMOMEpPEAHHKA MPOBOIWIM JYIIEHHS CTEpHI 3a
nornomororo auckoBux Oopin bJ[H-2,4 y nBox HampsiMkax, 3 MepepBamMu MIXK
o0poOkamu tpuBaiictio 10-12 nuiB. Jlanmi BHocwiIM a30THO-GocopHi 100puBa
BIJIMOBIAHO J10 ekcniepuMeHTalnbHoi cxeMu (N 40 P 50). [loTiM npoBoaunu opanky
wiyrom [1JIH-5-35 3 Goponoro Ha riaubuny 24-26 cM. Bocenu, miciisi BUaaaHHs
JIOIIIIB, 31MCHIOBAJIOCS] BUPIBHIOBAHHS TOJIA 3a IOMOMOroro KyisTtuBaTopa KIIC-4
Ha rrbuny 8-10 cM. HaBecHi mpoBoawim paHHE OOPOHYBAHHS, KOJIM IPYHT JIOCSITaB
onTHUMallbHOTO cTaHy. llepenmociBHa KynabTuBallis (mmmOUHOIO 6-8 M)
BUKOHYBajacsi 3a JieHb 10 mociBy. [lociB copTiB Topoxy, IO JOCHTIIKyBaIuCH,
3miicHioBaBcs ciBasikoro (C3-3,6, 3 BHeceHHSIM Pig, Mmicis 4Yoro MpOBOAWIM

KOTKYBaHHS K1JIbYaCTO-IIIMIOPOBUMH KOTKamu (puc. 2.18).
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Puc. 2.18. KoperyBanus HopMu BUCIBY TOpOXy 3a BapiaHTamu nociigy, 2019
pIK.

Brponosxx BereraiiiHoro mnepiojly ropoxy mpoBoauiiacsi oOpoOKa MOCiBiB
U1l 00pOTHOM 31 IIKIJTHMKAMH, TaKHUMH SK TOMEIHIs 1 OpyXyc, 3a JOIMOMOTI'OK0
obmpuckyBaya OII-2000, 3acTtocoByroun mpenapartr «Jlemucy» y Hopmi 0,3 n/ra 3
BUTPATOIO poOouoi pimuuu 250 m3/ra [183].

Jns KoHTponto 3a Oyp’sHAMH BHKOPHUCTOBYBAJM SK JOCXOAOBE, TaK 1
MICSCX0I0BE OOpOHYBaHHS CEpeIHIMH OOpPOHAMM, SIKE, 3a3BUYAl, HE rapaHTye
MOBHOIO 3HUIIEHHS Oyp’sHIB, TOMYy NpU BUCOTI pocivH 12—15 cm mpoBoawiu
00pobiTOK TOoCciBiB TepbinuaoM «bazarpan» (pekomMeHioBaHa Hopma — 3i1/ra) [259,
260].

O06po0iTok mociBiB OiocTuMysiTopamu «bio-renp» Ta «XenadiT» IpOBOAUIN
3 JOMOMOTOI0 PAaHIIEBOI0 EIEKTPUYHOTO OMPHUCKyBaya 3a BapiaHTaMH JIOCHTITY
(puc. 2.17.).

OO0k yposkaro MpoBoAUIN KoMOaitHOM «Sampo-130» rpu NoBHIM CTUTIOCTI
HACIHHS TOpoxy 3 BoJoricTio 13-14 %.

BucHoBku 10 po3ainy 2

1. Hapeneni rpyHTOBO-KJIIMAaTH4HI TMOKa3HUKUA 32 POKU JIOCHIIKEHBb

BKa3yloTh, 10 ymoBH [linennoro Cremy Ykpainu 3/1aTHI 3a0BOJIBHUTH MEBHOIO
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MIpOIO TOTPEOU POCTNH FOPOXY B OCHOBHUX €KOJIOTTYHUX (haKTOpax — TeMIepaTypi,
CBITJI Ta BOI1, IKA € B Ie(DILIMTI, 1 JO3BOJISIFOTH OTPUMYBATH 32 TIOTPUMAHHS BUCOKHX
arpoTEXHOJIOT1# Horo cTabuTbHI BpOXKaji.

2. Meroauka TpOBEACHHS MOJbOBUX JOCTIKEHb BIJIIOBIIA€ BUMOTaM
ChOI'OJICHHS, @ 3aCTOCOBaHa B JIOCHIAl arpoTeXHIKa HIMPOKO BIPOBAKEHA Y
BUPOOHUIITBO.

3. Jlns mpoBeneHHs gociiny 0ynu oopani coptu Omnor, Moayc, CBir, ski,
3a OMKMCOM aBTOpPIB, HAWOUIbII aAanTOBaHI JUIsl BUPOIIYBAaHHS B TMOCYIUIMBHX
ymoBax IliBnHa Ykpainu, Ta npenapatu 3 010CTUMYIIOIYUM ePeKToM «bio-renb»
Ta «Xenadit» 1 pochopHO-MOMIOIEHOBI MIKPOJOOPHUBA.

4. [Ipu npoBeneHH1 gocaiAiB Oyna 3a1ydyeHa arpoTeXHiKa BUPOLYBaHHS
ropoxy Ha [liBgai Ykpainu 3 enemeHTamu ii Gionorizaiiii, Mo BiIMOBIa€ BUMOTaM

TENEePINIHHOrO Yacy.
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PO3/ILI 3
BILINB MIKPOEJIEMEHTIB TA BIOCTUMYJISITOPIB HA PICT,
PO3BUTOK TA NMPOAYKTHBHICTH COPTIB T'OPOXY 3A PI3HHMX
I'YCTOT IOCIBIB

Hocnimkenass  (pakTopiB  BIUIMBY aHTPOIMOT€HHOT'O TOXO/KEHHS  Ha
MPOJYKTUBHICTh TOPOXY JIO3BOJISIIOTH MiAIOpaTH HAWOIIBIN aJanToBaHl JO yMOB
«G0HM PU3MKOBAHOIO 3emilepoOCTBa» TIPYNU COPTIB — IUIACTUYHHUX 1
BHUCOKOIIPOYKTUBHUX, 3 HACIHHSIM BHUCOKOT SKOCTI. Takoi % JYMKH TOTPUMYIOTHCS
Oarato aocnigHUKIB: 30kpema ABpamenko C. B. [15], [Tanamapuyk I'. €. [179],
Annpymko M. O., Jluxousop B. B. [24], Bacunenko A. O. [44], ['amaronoBa B. B.,
Anmamosa B. C. [48, 49], Hinyp 1. M. [73], Xyxnaes L. I. [225], Ciukap B. 1. [208,
211] Ta iami. Ha mymky CyxoBoi I'. 1., TpuBamicts okpemux ¢denodas po3BUTKY
POCIIMH 1 BEreTaIiitHOro Mepioay B3araji € OHUM 13 OCHOBHUX KPUTEPIiB MPOTHO3Y

ypOXXKaHOCTI ropoxy [216].

3.1. PicT i po3BUTOK COPTiB ropoxy B NoJb0OBOMY JI0CJIii.

Ha nosxxuny Mixk(azoBux 1nepiojiB ropoxy BILIMBAIOTh MiHEpaJbHI 100pHBa,
IHOKYJIALSL HACIHHS, MIKPOEIEMEHTH, CTUMYJISTOPH, IIOLA KUBJIEHHS, NOTO/IHI
dakTopu, npo mo 3a3Havyarorh Kocrtina T. I1. [141], Auapymko M. O. [20, 21, 22,
23, 24, 25], I'amaronoBa B. B. [48], KyiikoB O. I'., Jlaryrenko K. B. [87],
[Mununenxo B. C. [193, 195], Uunuuk O. C. [230], BKa3yro4uu Ha OpsIMY 3aJIEKHICTh
BEreTAI[IHOTO MepioAy W ypOKalHOCTI TOPOXY: UMM TPHUBATIIINNA BETeTaIliiHUAN
nepioJ, THM BHINA MNPOAYKTUBHICTH POCIHH, OCKUIBKA II€ TPU3BOAHUTH [0
MIOJTIOBKEHHS Yacy aKTUBHOT aCUMIJIALILI.

Y Tabmumi 3.1. HaBemeHi cepemHl JaHl 3a JIOBXKUHOK MDK(}a30BHX 1
BereTaliiHoro nepioaiB y coptiB ropoxy [8, 131].

Amnaumi3 tadnuui 3.1. (mogatok H.1.) mo3Bosisie KOHCTAaTyBaTH, 110 JOBXKHUHA
nepioay BiJ CiBOM J10 CXO/IIB Y CEPETHbOMY 3a POKHU JOCII1IKEHb Oyia B Mexkax 10—
12 116 1 Hacammepe HE3HAYHOIO MIPOIO 3aJieKalia BiJl COPTY: B copTy Mojiyc cxoau

3 sisuics Ha 10 qoOy micis ciBou, B Omora — Ha 11 100y, a y CBita — Ha 12 100y.
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Tabnuys 3.1.
BB 0iocTUMYJISITOPIB Ta MiKpOeJeMeHTIB HA I0B:KUHY BereTauiiiHOro

nepioay coprtiB ropoxy, aio (cepeane 3a 2019-2021 pp.)

®dakTop B — ®daktop C -
T'yCTOTa TMOCIBIiB BapiaHTH 00pPOOKH MOCIBIB
Bopna- Mo + Bo bio-renp Xenadit
KOHTPOJIb
®axkrop A — copt Ormior
1,5 mnn/ra 73 75 81 76
1,2 maH/Ta 75 79 83 80
0,9 mun/ra 77 82 84 81
copt Monayc
1,5 man/ra 71 77 78 77
1,2 mnn/ra 73 79 80 79
0,9 muta/ra 75 80 83 80
copt CBit
1,5 man/ra 73 79 80 77
1,2 man/ra 75 82 83 79
0,9 mun/ra 78 84 86 84

[le My TOB’sI3yeMO 3 TEHETHYHUMH Ta (i310J0TTYHUMHU OCOOIUBOCTIAMHU
KO>KHOT'O 13 COPTiB: BIIHOIIEHHS MPOPOCTKIB JI0 TEMIEPATYPH IPYHTY, HIBUIKOCTI
NOTJIMHAHHS BOJM HACIHHSM, OCOOJMBOCTSIMH POCTOBUX IIPOIIECIB Ha MOYATKY
OHTOI'€HE3y, IBHJKICTIO TiJIPOJII3y KPOXMAJII0 B HACIHHI Mia J1€0 (PEepPMEHTY
aM1J1a34 TOILIO.

Astopu Anapymiko M. O. [23], Ineenko O. B. [93], Tapanyxo B. I'. [217]
BKa3yIOTh, IO B iXHIX gociimax cxomau 3’sBisuiucs Ha 7-10-14-20 moOy, mio
3aJIeXkalno BiJl TEMIIEpaTypy M HE3HAUHOIO MIPOIO B1JT COPTY.

[lepiox «cxoan — ByCOyTBOPEHHs» (Tally>KeHHs cTeba) MaB JoBxuHy 11-13
16 1 6yB He3HauHOo AoBmui y copty Omor (13 mi6) mpotu 11 ai6 y copty Cair, a
copt Moayc 3aliMaB MPOMIKHE MOJIOKEHHS 3 TepMiHOM 12 nmi6. 3HayHO OiibIie
3aJIeKalia B JOCHIIKYyBaHUX (DAKTOPIB JOBKMHA MDK(A30BOro Imepiony
«BYCOYTBOPEHHsI — OyTOHI3aIlis», HA SKY BIUTMBAJIN BXKE BC1 TOCTIKYBaH1 (pakTopH,

sIKa 3a BaplaHTaMM 3MiHIOBaJIacs B Mexax 24—35 ni0.
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BruB copty Ha Mik(]a3oBHHl mepioJ] «BYCOYTBOPEHHS — OyTOHI3aIis»
CIocTepiraBcs HacamIepesn Ha pI3HMX TIyCTOTax MOcCIBIB 1 ix 00poOkax. Ha
KOHTPOJIBHUX BapiaHTax (00poOKa MociBiB BOAOI0) MTPU MAKCUMAIBHOMY 3aryIeHH1
(1,5 mun/ra) et nokazHuk O0yB y copTy Omyot Ha piBHi 25 116, y Moayca — 24 ni0,
1B copty CBit — 28 110, a npu miHiMansHOMY (0,9 MITH/Ta) BIMTOBIHO 301IBIITYBABCS
no 31, 30, ta 34 ni6, ToOTO pi3HUL ckianana 3—4 ngoOu. IHIII aBTOpPH TaKOX
BKa3yIOTh Ha TaKy 3aJICKHICTS [§, 48, 148].

O06pobOKa MociBiB MiKpOeJIeMEHTaMH ¥ O10CTUMYJISITOpaMH 3HAYHO BIUIMBAJIA
Ha el MikdazoBuit nepiog. OOpoOka nociBiB OOPOM 1 MOMIOIEHOM 301IbIIIYyBajIa
HOro JOBXMHY B CEpEIHHOMY Ha 3 100H, 110 301ra€ThCs 3 JaHUMH JIOCTIIKEHb
AnmvamoBoi B. C. 1 'amaronoBoi B. B. [49] Ta inmux aBtopiB [68, 93, 98].
bionpemapar «XemadiT» Takox MpH BIAMNOBIZHOMY 3aCTOCYBaHHI 30UIbIIYyBaB
JIOBXXHUHY Mik(}a30BOro MEpiojly «BYCOYTBOPEHHS — OyTOHI3aIisi» Ha Kpammx
BapiaHTax Ha 3 100u, a «bio-renpy HaKOLIbIIe BIUIMBAaB Ha IIeH TNOKa3HHK,
30UThIIyIOUM Woro Ha 4-5 mi0, mo, sk Oyae BKa3aHO B HACTYMHHUX pO3JiTax,
HiABUIIYBAJIO YPOXKail HACIHHS TOPOXY Ha IIUX BapilaHTax.

VY mamumx Jgociigax HaMEHIIUM 3a JIOBXKHUHOK OyB MDK(]a3zoBuil mepiof
«OyTOHI3a11s — BITIHHSY 1 B 3aJIEKHOCTI BiJl JOCTIIPKYBaHUX (DAKTOPIB TPUBAB 6 —
10 116 1 mijg Aiero MIKpOEIEMEHTIB Ta 010CTUMYJISTOPIB 301JIBIITYBABCS B CEPETHHOMY
Ha 2—3 100u.

Ha Takwii jxe TepMiH 30UIbIIYyBAaBCS LIEH MOKa3HUK HAa MIHIMAJIbHIN I'yCTOTI
NOCIBIB MOPIBHSAHO 3 MAKCUMAJIBHOIO.

[Ipu mocnimkenHi Mikda3oBOro Mmepiogy «IIBITIHHS — MOJOYHA CTUTIICTh
HACIHHS» PI3HUI MK BapiaHTamu Jociiny Oyma He3HauHoro (1-2 goOu) mpu
3arajibHil  Horo TpuBasmocti 15-17 116, TOMy 3aKOHOMIPHOCTI BILIUBY
JOCJIJPKYBaHUX (PaKTOPIB MU HE BCTAHOBWIIH.

JloBxkuHa MikK(}a30BOro MEPiogy «MOJIOYHA CTHUTJICTh — IOBHA CTUTJIICTh
HACIHHS» B JIOCIHiJ1 KoJMBajacs B 1HTepBaial 12—15 ai6 1 HE3HAYHOIO MIPOIO
3aJie’kala Biji COPTY, 1HO/II Bil T'YCTOTH, a 00poOKa mociBiB mpenapaToM «bio-renby»

30UTbLIYBaIA ii B cepeAHbOMY Ha 2 100M.
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Cymytoun JOBXKUHY MDK(GA30BUX TEpIOAIB, MH BH3HAYajdl TEpPMiH
(110oreHe3y ropoxy (BererauiifHuii nepio) 3a BapiaHTaMu JOCIILY.

JlaHi, 1o cBimuaTh Mpo BIUIMB OiocTuMYIsTOpiB «bio-remp» Ta «XemadiTy, a
TaKOX CyMIIIl MIKpOEJIIEMEHTIB Oopy Ta MOJIOJEHY Ha TPUBAIICTh MIK(PA30BUX 1
BEreTaliiHoro nepioAiB y pi3HUX COpTaxX ropoxy, npeacrapieHi B Tadmuii 3.1.

JlaHi mpo TepMiH HacTaHHS OCHOBHUX (eHoda3 HaBeAeHI B gjojaTkax A Tta b.

3rigHo 3 Tabnwuiero 3.1, HaMEHIIMI BIUTMB Ha TPHUBAIICTh BETeTaIliiHOTO
nepioay B JociiiKyBaHux copTiB Ominor, Moayc Ta CBIT MaB reHeTUYHHM PakTop.
VYl 1l copTH BIZHOCATHCS A0 CEPEAHBOI IPYNU CTUIIIOCTI, JIe BEreTaliiHui nepios
cranoButh 7/0—80 116 3a oTHAKOBMX YMOB BUpOILyBaHHs. Hanpuknaa, mpu rycToTi
1,2 MJTH pOCIIMH Ha reKTap BereTaliitHui nepiof] 3a pOKH JOCIII)KEHb Y CEPEHbOMY
Ha KOHTPOJIBHOMY BapiaHTi 11 copty Omot ctaHoBuB 75 ni0, mist Moayca — 73
no6wu, a B copty CaiT — 75 mi6 [131].

3Ha4yHO OUTBINIA TPUBAIICTH BETETAIIMHOrO MEPIOAy AOcCATanacs rycTOTOO
CTOSTHHS POCJIMH: 31 3MEHIIIEHHSIM I'ycTOTH 3 1,5 MitH/Ta 10 0,9 MiTH/Ta 11e# MoKa3HUK
301IBIITYBABCS, 1110 OB’ SI3aHO 31 301IBIIICHHSM TUTOIII KMBJIECHHS OKPEMHUX POCIIHH,
Ta, BIAMOBIHO, KpalUMH YMOBaMH [UIsl MIHEPAJbHOTO JKUBICHHS U
B0/103a0€3E€YCHHS.

Ha KOHTponbHHMX BaplaHTax JOCTIAY TPUBAIICTh BETETALINHOrO MEepioAy
30ubLryBanacs: qis copry Ominot 3 73 a16 3a rycroru 1,5 mun/ra no 77 ni6 3a
rycrotu 0,9 MiH/Ta, oTXKE, Ha 4 100U, 11 copty Monmyc — Ha 4 100y Ta I COpTy
CeiT — Ha 5 nm10. I'ycToTa MOCIiBIB TaKOK 3HAYHO BIUIMBAJIA HA iX 3a0yp’sSHEHICTh:
Ipyd  BHPOIIYBaHHI 3a O0e3repOIlHMIHOI0 TEXHOJOTIED, Yy HAIMMUX JOCHigax
3a0yp’saHeHIcTh cTaHoBWiIa 10 2% (1 0an 3a 3arajdbHONPUNHATOIO IIIKAJIOK) 32
rycrotu 1,5 mun/ra, 1 10 2,5% (2 6anu) npu 0,9 man/ra.

bioctumynaropu Ta MiKpoeleMEHTH Oop 1 MONIOACH Maiu HaW3HAYHIIIUN
BIUIMB Ha JOBXHHY MDK(a30BUX 1 BereTaliiHoro mnepiojiB, HE3aJexKHO BiJl COPTY 1
rycToTH mociBiB. Bukopucranus Oionpenapary «bio-renb» y a3l popmyBaHHS
BYCiB 1 OyTOHI3allli TOJIOBXKYBaJIO BereTauiiHuii nepioq Ha 7-8 110, «Xemnadir» — Ha
5-6 ni0, a cymim O0opy Ta MoniOAeHy — Ha 4-6 1110, 1110 CBITYUTH NP0 IXHIO BUCOKY

¢i310/10T1YHY aKTHBHICTb 1 €(EKTUBHICTb.
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OTxe, pe3yiabTaTH IMOKa3ylOTh, L0 3aCTOCYBaHHs mpemnapary «bio-remb»
J03BOJIIE CYTTE€BO 30UIBIIMTH BEreTal[liHUN Mepiof, 110, B CBOKO YEpry, MOXKe
NPU3BECTH A0 3HAYHOTO IMIIBHUINCHHS MPOIYKTHBHOCTI TOpoXy copTiB Ormior,
Monyc i CBiT, 1110 € BaXJIMBUM KPOKOM Y BUPIIIIEHH] TUTAHHS 3a0e31eueHHs OLTKOM
pociuHHOTO NoxomkeHHs Ha [liBaH1 Y kpainu.

Bigomo, mo ayia momnepenHboi JIarHOCTHUKU POCTY W PO3BUTKY POCIHH, a
TaKOXX TPOTHO3YBaHHS IXHBOI MPOMYKTUBHOCTI MPOBONIATH CIOCTEPEKEHHS 3a
OCHOBHUMH TIOKa3HUKAaMHM, SIKI MalOTh PI3HOIJIAHOBHM BIUIMB Ha YpPOXKaMHICTh
KYIBTYp. ¥ TOpOXy TaKUMH MOKAa3HUKAMH €: BUCOTA POCIHH, KUTbKICTh JUCTKIB, iX
Bara Ta IUIOINA, Bara HaJ3eMHOI Macu Ha NIEBHUX €Talax pPO3BUTKY, Bara KOPEHEBO1
CUCTEMH, a TAKOXK KUIBKICTH 1 Bara OylnbOO4OK a30T(IKCYrOUMX OakTepiil Ta IHIII.
3a3Buyaid, 11 MapamMeTpu, Kl BUMIPIOIOTHCS i 4aC BET€TaTUBHOTO POCTY, ICTOTHO
BIUTMBAIOTh HAa PICT 1 PO3BUTOK TEHEPATHMBHUX OpraHiB TOpOXy. Y HaIIMX
JOCITIJKEHHSX, 3TITHO 13 3araJIbHOMPHUIHATOI METONUKOI [79] Bci OlomeTpuuHi
BUMIPIOBaHHS TPOBOAMIIMCS 3a BapiaHTaMH JOCIIAY Yy JBOX HECYMICHHUX
noBTOpeHHs X Ha 10 morepenHbO BUOpPaHMX POCIMHAX Ta OOYMCIOBAIA CEpeHI
MIOKAa3HUKH JIJIS1 KOYKHOI POCIIMHU 200 /IS IECSATH, 3aJIeKHO BiJl BAMOT JOCIiIKEHHS.

Ha picT 1 po3BUTOK POCIMH rOpoXy BIUIMBAIOTh YHUCIEHHI (DaKTOpH, TaKl SIK
TEHEeTUYHl OCOOJMBOCTI COPTY, IUIOIIA JKUBJICHHS, OCBITJICHICTb, aeparis,
3a0e3MeYeHHsI BOJIOTOI0 Ta MOKMBHUMH PEYOBHHAMM, a TAKOXK BIUIUB IMTYYHUX YU
OPUPOTHUX CTUMYIATOPIB. HaliO1nb11 BU3HAYaTbHUMH € (DAKTOPH, K1 3HAXOJATHCS
B aediuunti; 118 [liBnHa YKpainu 1e, Hacamiiepesa, Bojora Ta NOKHWBHI PEUOBUHU
IPYHTY.

Jlesiki 3 (pakTOpiB MOXKYTh JIATH CUHEPTiYHO (IMiJICUIIOIYM OJUH OIHOTO0),
TOJ1 5K 1HIIII MOXXYTh OyTH aHTaroHicTaMHu (MPUTHIYYIOYH B3aEMOIII0). ToMy oqHUM
3 OCHOBHHMX 3aBJIaHb arpoOHOMIB € CTBOPEHHS YMOB, IO 3BOJASTH O MIHIMyMY
aHTaroHicTuyHuil BruuB (aktopis [79, 90].

Cepen 6loMeTpUYHMX TMOKAa3HUKIB BHCOTA POCIIMH 3aliMa€ KIIFOUOBE MICIIE,
OCKUJIBKY BOHA BIUIMBA€ HA YMOBH OCBITJICHHSI TIOCIBIB, 1110, B CBOIO U€PrY, CYTTEBO
NO3HAYAEThCA HA MPONYKTUBHOCTI (DOTOCHUHTE3Y, aepailii poCivH, ra3000MiHI Ta

TpaHCHipallii, a TAKOX Ha 31aTHOCTI KOHKYpyBartu 3 Oyp’siHamu [49, 132, 200, 202].
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VY Xomi HamMX AOCTIIKEHb Oylno BCTAHOBIEHO, IO JIHIKHUN TPUPICT Y
ropoxy B OCHOBHOMY 3aBEpIIYEThCS M yac UBITIHHA pocauH [200, 202]. [JaHi, mo
UTFOCTPYIOTh BIUTMB JOCIIIKYyBaHUX (akTopiB, mpeAcTaBieHi B Tabmumi 3.2
(momatox H.2.).

AHai3 noka3HuKiB 3 Tabmuii 3.2 (momaroxk H.2.) cBimuuTh, 10 3a POKHU
JOCIIIJKEHb BHCOTAa POCIMH B YCIX CcOpTIB Oyna OJM3bKOI0 0 3HAYEHb,
3a/IEKJIapOBAaHUX YCTAHOBAMHU-OPUTIHATOPAMH, 30KpeMa [JIsi HHU3bKOPOCIUX Ta
HaMiBKApIMKOBUX COPTIB B Mexkax 65-70 cM. Ha KOHTponbHUX BaplaHTax BHCOTa
POCIJIMH HE3HAYHO 3MIHIOBAIACs B 3aJIEKHOCTI B1Jl TOTOJHUX YMOB POKY.

[Ilo cTocyeThCs BILUIMBY I'yCTOTH MOCIBIB HA BUCOTY POCIHUH, CIIOCTEPIragach
TEHJCHILIA A0 ii HE3HAUHOTO 3HIDKEHHS 3MEHIICHHSM T'YCTOTH, IO MiJTBEPIKYE
JaHi IHIIUX JocHigHuKiB [7, 132]. Hanpuknan, Ha KOHTPOJIBHUX BapiaHTax y COpPTY
Omor 3a rycrot mociBiB 1,5 min/ra BucoTa pocinuH Oyna B Mexax 60 cm, 3a
rycroru 1,2 mina/ra — 58 cm, a 3a 0,9 mua/ra — 57 cM, TOOTO pi3HHI Oyia Ha piBHI
3 cm, abo 5,2 %, 1m0, Ha Hally JyMKYy, Oyno He3HauHuM. Taka 3ajiexHICcTh Oyna 1 B
coptiB Mogyc ta CBIT.

Tabnuys 3.2.

Bucora pociuH ropoxy y a3y UBIiTIHHSI 32JI€2KHO Bijl JOCJIIIKYBAHUX
¢dakrTopiB (cepeane 3a 2019-2021 pp.), cm

daxkrtop B — daxrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-konTpons | Mo + Bo | bio-rens Xenadit
®akrop A — copt Omiot
1,5 miH/Ta 60 63 67 64
1,2 mnn/ra 58 61 67 64
0,9 mn/ra 57 61 66 62
copt Monyc
1,5 miH/Ta 58 61 65 63
1,2 miH/Ta 52 57 61 59
0,9 mia/ra 48 56 57 56
copt Cait
1,5 mua/ra 62 66 71 67
1,2 miH/Ta 59 62 67 64
0,9 mun/ra 57 61 65 62
HIPos, em: A - 0,82; B -0,82; C-0,94; AB -1,41; AC -1,63; BC -1,63; ABC-2,83.
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Bukopucranus MikpoeiaeMeHTiB Oopy Ta MomiOAeHy B YCiX BapiaHTax
nociiay (st pi3HUX COPTIB TOPOXY Ta TYCTOT IMOCIBIB) CHPUSUIO CEPEIHbOMY
JTHIAHOMY TpUPOCTy pociuH Bix 5,2% no 9,6% B MOpIBHSHHI 3 KOHTPOJIHLHUM
BapiaHTOM, 110 TO3UTHUBHO BILJIUBAJIO HA PICT 1 PO3BUTOK TOPOXY.

[Ipenapar «Xenadity, KUl 32 JAHUMHU aBTOPCHKOTO MpaNC-JIUCTa paHille He
3aCTOCOBYBAJIU JIjIs1 OOPOOKH MOCIBIB TOPOXY, 1aBaB OUIBII JI€BUN IPUPICT, IKUH 32
PI3HMX IHIIKMX YMOB BUPOIIYBaHHS BapiioBaB y Mexax 8,6—13,5%, mo Bkasye Ha
H0ro 3Ha4YHy CTUMYIIIOIOUY /1110 CTOCOBHO FOPOXY.

HaiiGinb11e BIUIMBAaB HA BUCOTY POCIIMH TOpoxy 010CcTUMYIATOp «bio-reiby»:
ii BeIMUMHA TIOPIBHSIHO 3 KOHTposieM (00poOKa MOCIBIB BOOI0) MIPU JABOKPATHOMY
3actocyBaHH1 (y (a3u BycoyTBOpeHHs Ta OyToHi3allii) 30uiblyBanacs Ha 7-9 cMm
(11,7-18,7%) y BCIX MAOCHIIKYBaHMX COPTIB 1 HE3HAYHOIO MIpOIO, K 1 B
KOHTPOJIbHUX BapiaHTaX, MaJla TEHJACHII JO HEBEIUKOr0 3HWKEHHS 31
3MEHIIIEHHSAM TycTOTH TociBiB. Lli maHi cBimuarh mpo BHUCOKY (Hi310J0TIUHY
aKTHUBHICTb IIHOTO MpEnapary.

Tabnuys 3.3.
B pociigkyBanux GakTopiB Ha KUIBKICTb JIMCTKIB HA OJHIM POCIMHI

ropoxy y ¢a3y usitinns (cepeane 3a 2019-2021 pp.), mr.

®aktop B — @axkrop C -
r'ycTOTa MOCIBIB BapiaHTH 0OpPOOKHU MOCIBIB
Bona-koHTpoib Mo + Bo bio-renb Xenagit

®akrop A — copt OmioT
1,5 miH/Ta 33 37 41 37
1,2 mua/Ta 35 40 44 40
0,9 mnn/ra 37 43 46 44

copt Monyc

1,5 mun/ra 30 33 37 36
1,2 miH/Ta 32 36 38 37
0,9 mun/ra 30 34 37 35

copt CBit
1,5 mn/Ta 34 38 41 39
1,2 muH/Ta 35 39 42 40
0,9 min/ra 34 37 41 39

HIPos, mit.: A —0,80; B -0,80; C -0,92; AB -1,38; AC -1,60; BC — 1,60; ABC-2,77.

IctoTHUM mOKa3HUKOM OlOMETpii, BiJl SIKOTO 3aJEKHUTh MPOAYKTHUBHICTh
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(oTOCHMHTE3y TOPOXY Ta HOT0 ypOXKaWHICTh, € KUTBKICTh JIMCTKIB Ha pociuHi. Ha
HBOTO BIUIMBAIOTH SIK COPT, TaK 1 aKTOPH HABKOJIHUIIIHHOTO CEPEIOBHUIIA — BOJIOTICTh
TPYHTY, 3a0€3MeUEHICTh MOKUBHIMHU PEUOBMHAMM, TUIOIIA KUBJICHHS Ta 1HII. Bin
ICTOTHO BIUTMBAE HA MPOIIEC Ta3000MiHy Ta TpaHcmiparlii [8, 9, 49].

BB 610CTUMYIATOPIB 1 MIKPOEIEMEHTIB Ha KUIBKICTh JIUCTKIB y COPTIB
TOPOXY 3a PI3HUX T'yCTOT MOCIBiB HaBeAeHUH y Tadmuii 3.3.(101aToK).

HaHni, npencrasneni B Tadiuii 3.3 (mogatox H.3.), cBig4ars mpo Te, 110 3a POKU
JOCIIIJIKEHb KUTbKICTh JIMCTKIB Y (ha3y IBITIHHS TOPOXY Ha KOHTPOJIbHUX BapiaHTax
3MIHIOBajacsi HE3HAYHOK MIpPOI0 1 3ajiekalia BiJ TMOTOJHUX YMOB, IO TaKOX
ctocyeThes copTiB. Lo cTocyeThes IycTOTH MOCIBIB, TO HA KOHTPOJIBHUX BapiaHTaxX
KUIBKICTh JIMCTKIB NPU MIHIMaJbHIA T'ycToTi Oyna Ha 4-6% MEHIIO, HIXK Npu
MaKCUMaJIbHIA. Y BHIIQJKaX 3acTOCYBaHHS O10CTUMYISATOPIB Ta MIKpOJOOPHB
(paxTop C) ms pizuuns 30utbiryBanacs 10 9-12% 1 HaBiTh Ounbine. HaitOimbimmmii
BB MaB (Qaktop C. [lpu BukopucTaHHi MIKpOgOOpUB MPUPICT CTAHOBHUB B
cepenubomy 4-6 nuctkiB Ha pociauny (10,0-14,2%). O6poOka nmociBiB «XenapiTom»
miABUIIYBaJIa 1eil moka3HuK 110 5-8 nmuctkiB (12-15%), a 3acTocyBaHHs Ipenapary
«bio-renby» 3a0e3neuyBano HalOUIbITY MpuOaBKy — 7-10 JIMCTKIB, IO CTAHOBUTH
18-23% BinHOCHO KOHTpoOito. Lli pe3ynbraru cBiuaTh MPO CYTTEBUM BIUIUB LUX
YMHHUKIB Ha PO3MIp aCUMUISLIHHOrO anapary, BKJIOYaour Horo Iioury Ta Macy. 3a
JAHUMU 1HIIMX JOCHiIHMKIB [22, 25, 48, 86, 93], y ropoxy Bycaroro THUILY
IHTEHCUBHHMM (DOTOCHHTE3 BiIOYBAETHCS SK Yy JIUCTAX, TaK 1 y Bycax, sKi € ix
MeTaMop(03010; Ha CHpPaBKHI JUCTKU Tpunamae a0 55%, a Ha Byca — 45% Bix
3arajibHOI IJIOIII Ta MaCH aCUMUIALIIHOT moBepxHi. CydacHi 3armaTeHTOBaH1 METOIN
Bu3HaueHHs1 miomn «ByciB» (Himzenbchkuit B. A., Kopamenko B. II.) €
TPYIOMICTKUMH, CKJIQTHUMHU U HE Tyxe TodnumMu [131].

CnylHol0 BBaXa€EMO AYMKY, MO JUIsi BU3HAYEHHS (POTOCUHTETUYHOIO
MOTEHILIIAJly TOPOXY «BYCaTHX» COPTIB JOLUIbHIIIE BUKOPUCTOBYBATU IMOKA3HHUK
CyMapHOi Macu acuMUIsILIAHOrO anapaty. OTpruMaHi HaMU JIaHi 3a [IUM [TapaMeTpoM

3a POKH JIOCIIJIPKEHb HaBeeH1 B Tabnuin 3.4 (monaroxk H.4.).
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Tabnuys 3.4.

Maca acuMuIALiiiHOT0 anapaTy B CyXiil pe4oBHHI COPTIB ropoxy 3aJ1esKHO Bij
00po0Kku 1MOCIBiB OIOCTUMJIATOPAMHM Ta MIKpOeJeMEeHTAMH, I/ POCJIMHY
(cepenne 3a 2019-2021 pp.).

®Pakrtop B — @axkrop C -
T'yCcTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-koutpons | Mo+ Bo | Bio-rens | Xenagir
@Pakrop A — copt Omor
1,5 mun/Ta 6,2 6,6 7,7 6,9
1,2 mun/ra 6,5 6,7 8,0 7,4
0,9 mun/ra 6,7 7,2 8,2 7,8
copT Monyc
1,5 man/ra 5,2 5,7 6,1 5,7
1,2 muH/Ta 5,9 6,6 1,2 6,9
0,9 mun/ra 6,0 6,6 7,3 6,9
copt CBIT
1,5 mun/ra 6,5 7,1 8,0 1,7
1,2 man/Ta 7,3 7,7 8,8 8,3
0,9 mun/ra 7,1 7,3 8,8 8,1
HIPos, r: A—0,13; B-0,13; C-0,15; AB -0,22; AC -0,25; BC 0,25 ; ABC -0,44.

3rigHo nanux tadmuii 3.4. (monarox H.4.), Ha KOHTPOJILHUX BapiaHTax Maca
acUMUTAIIIHHOTO anmapaty B copTiB Omiot Ta CBIT Oyia Maiiyke OTHAKOBOIO, X04a MpHU
3MEHIIIEHUX T'yCcTOTax NmociBiB copT CBIT nepenepiryBaB OmioT Ha 4-7% 3a Macoro.
Copt Monyc noctynascst uuMm coptaMm Ha 11,3-18,1% 3a onHakoBux rycror. Xoua
Maca JINCTS OAHIET POCIMHHA Ha KOHTPOJBHUX BaplaHTax 30uiblnyBanacs Ha 8-15%
IpY 3HWKEHHI TYCTOTH, Maca aCHUMUIAIIIHOTO amapaTy Ha OJWHUITIO TUTONI Oyra
3HAYHO OUTBIIOIO Ha 3arymieHux mocisax [7, 8, 9].

OOpobOka MOCIBIB CYMINIIIIO MIKPOEJIEMEHTIB CIpusiia 30UTbIIEHHIO Macu
acCUMUISIIAHOTO amapaty B cepeaHboMmy Ha 5,2%. 3acTocyBaHHs Mpemnapary
«Xenadit» OpU3BOAWIO A0 MiABHINCHHS Macu Ha 13,1%, Tomi sk HaWOLIBIIUN
edeKT crocTepiraBcs mpu BUKOopuUcTaHH1 «bio-Tentoy», skuil 301IbITyBaB Macy Ha
22,3%, 1110 CBIIYUTH MpO ioro neperary [7, 8, 9].

Crnoci6 BU3HaYEHHS IJIONI B YCIX COPTIB ropoxy OyB AEIIO0 MOKPAIEHUH, 1110
JIO3BOJIMJIO 3HAUYHO MPUCKOPUTH 1€ mpoliec 0e3 ICTOTHOrO BIUIMBY Ha MOro

TOYHICTb.
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Jani 1mogo 3a’leXHOCTI IUIOUII aCHMUISIIIHOI TOBEpPXHI TOpPOXy 3a
BapiaHTaMHu JOCIiTy B cepenabomy 3a 2019-2021 poku HaBeaeni Ha puc. 3.1., 3.2,
3.3.

[Tnoma naucts, Tiuc. M2 Ha 1 ra
35

29,1
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29,8 313
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27,6 <%
26,4
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Bopa-xonTpons Mo+B Bio-rems Xenagit

B |,5mma/ra ®12wae/ra ®0,9MinH/Ta

Puc. 3.1. BmuuB gocnimkyBanux (GpakTopiB Ha IUIONTY aCUMUIALINHOT TOBEPXHI

ropoxy y a3y uBitigas copty Omiot (cepeane 3a 2019-2021 pokn)

Puc. 3.1. cBiguuth, mo B copty OmIoT Ha KOHTPOILHOMY BapiaHTi (00p0OITOK
ropoXy BOJOI0) HAWOUIBIIA TUTOMIA ACHMUISAIIMHOI MOBEpXHI Oylia 3a TYCTOTH
0,9 mun/ra — 25,7 Trc. M%/ra, Toxi SK 3a TycTOTH 1,5 MyIH./ra — mume 23,2 tuc. m?/ra.
MakcumyMm 11eii mokazHuK y copty OIioT mocsraB mpu  0OpoOIl IMOCIBIB
npenapatoM «bio-rems» — 31,3 Thc. M?/ra 3a Takoi e T'yCTOTH IIOCIBiB, IO
TepeBUIIYBaB KOHTPOJIb Ha 5,6 THC. M%/ra, a60 Ha 21,8%, 1110 CBiTYUTH IPO BUCOKMIA

(GOTOCMHTETUYHUI MTOTEHIIIAJI JAHOTO BapiaHTa JOCIiY.
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[Tnoma nucts, Tic. M2 Ha 1 ra
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Puc. 3.2. BonuB nocnimkyBaHux (pakTopiB Ha IUIONIY ACUMUIAIINHOI TOBEPXHI

ropoxy y ¢asy usitiaas copty Moayc (cepenne 3a 2019-2021 pp.)

Ha puc. 3.2. BinoOpaxeHa 3MiHa JOCIKYBAHOT'O TTOKa3HUKA 3QJICKHO BIJT
YMOB BUPOIIYBaHHS B copTy Moayc. MiHiMaasHUM BiH OYB Ha KOHTPOJIBHOMY
BapianTi (20,0 Thc. M?/ra) 3a ryctoru 1,5 mn/ra — 20,0 Tuc. M?/ra, a HAHOLIBIIMM
(24,2 Tuc. M%/ra) Bin 6yB npu 00po6Li MociBiB mpenapaToM «bio-remp» 3a ryctoru
1,2 muH/Ta i mepeBUIYBaB KOHTPOIb Ha 4,2 THC. M?/ra, Mo CTaHOBUTH 21 %.

JlocaimKkeHHsl 1HIIMX aBTOPIB, MPOBEIECHUX MPOTSATOM OCTAHHIX POKIB 13
COpTaMU «BYCATOr'0» THUITy CBIIYaTh, IO TUIOIIA ACUMUISIIIHOI OBEPXHI TOPOXY
MOK€ 3HAYHO BapilOBATH 3aJICKHO BiJl T€HOTHUIMY (COPTY) Ta YMOB BUPOIIYBaHHS.
Tak, 3a cBiquennsmM Anapymka M. O. ta JluxouBopa B. B. [22, 25] nie#t mokazHuk
B 30Hi Jlicocteny Ykpainu 3mintoBascs Big 30,2 Tuc. M?/ra 1o 46,5 tuc. M%/ra, a B
OKpeMi POKM HaBITH OUIbIlIe 1 Hacammepes 3a OAHAKOBUX YMOB BHUPOIIYBaHHS
3aJIekaB BiJl copTy ropoxy. Jocmimxenns Pynenka B. A. Ta Ilep6akoBa B. .
[256], npoBeaeni Ha miBaHi Omechbkoi 001acTi, KOHCTATYIOTh 3MIHY CEpEAHBOI
TUTONII aCUMINIALIIHOT MoBepxHi copTy CBIT Ha KOHTPOJIBRHOMY BapiaHTI Ha piBHI
19 tuc.mM%/ra, sxa 3MiHIOBaIacs 3a POKM JOCIiIKeHb Big 17,3 no 21,1 tuc. m%/ra. V

Hammx gociigax copT CBIT mokas3aB Taki pe3yibTaTu (puc. 3.3.).
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[Tnoma nucts, Tic. M2 Ha 1 ra
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Puc. 3.3. BmuB nocnimkyBaHux (pakTopiB Ha IUIONIY ACUMUIAIIINHOI TOBEPXHI

ropoxy y ¢asy usitinas copty Cait (cepeane 3a 2019-2021 pp.)

3 puc. 3.3. 3p03yM110, 0 MIHIMyMY JOCTII)KYBaHUN MTOKa3HUK y copTy CBIT
CsAraB Ha KOHTPOJBLHOMY BapiaHTi (0OpoOKa IMOCIBiB BOJIOI0) 3a T'YCTOTH IOCIBIB
1,5 mnn/ra — 22,6 TC. M%/Ta, a MAKCUMYMY — IIpu 00po611i copTy npenaparom «bio-
rellb» 3 TYCTOTO MociBiB 1,2 MitH/Ta 1 MaB cepenHe 3HadeHHs Ha piBHI 30,4 THC.
M?/ra.

HeoOxinHo 3a3naunty, mo B 2020 poli MOKAa3HUK IUIONII aCHUMUIALIHHOT
noBepxHi OyB Ha 14-16% Hmwkuum, HDK y 2021 pori, IO TOSCHIOETHCS
HECMIPUATIIMBUMU MOCYITUIMBUMU YMOBAMH TOT'O POKY.

Baromum noka3zHukoM, 110 BIJOOpa)ka€ yMOBU POCTY Ta PO3BUTKY POCIUH
ropoxy, € HAaKOINMYEHHS HaJ3€MHOI Macu MiJ 4Yac BereraiiiiHoro mnepiogy. Y
OUTBIIIOCTI BUITQJIKIB €M TOKA3HUK CIYT'Y€ IHIMKATOPOM MalOyTHBOI 3€pHOBOT
npoayKTUBHOCTI [7, 8, 10, 65, 139].

AHai3 AUHAMIKU 3a TIEBHUM TEpiojl OHTOIE€HE3y € OCHOBOIO JIJIsl OIL[IHKH
TaKHUX BOKJIUBHX (D1310JIOTIYHUX MOKA3HUKIB, SIK €PEKTUBHICTH (DOTOCHHTE3Y, PIBEHb

acUMUIALIT Ta J0O0BHI MPHUPICT CYyXOl PEUOBHHH.
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Tabnuys 3.5.

BB 0iocTUMYJISITOPIB i MiKpoeJeMeHTIB HA 1000BUil PUPICT HAA3EeMHOI

MACH B CyXiil pe4OBHHI 3 OJIMHHUILI IJI0II NMOCIBIB (3arajibHA MPOAYKTUBHICTH

doTocunresy), (cepeane 3a 2019-2021 pp.) r/m?

@axrtop C Cyxa maca, r [Tpupict Jlo6oBuit
BapiaHTH Daza Daza CyXUX | TPHUPICT CyXUX
00poOKH MOCIBIB BYCOYTBODEHHs | GyToHizarii perB;/IH, PEYOBHH,
r/M /M2
3a 25 m10 3a 100y
®aktop A — copt Omior
daxrtop B — rycrora nocisiB — 1,5 muiH/ra
Bopa - koHTpOIh 34 259 225 9,0
Bo + Mo 34 350 316 12,6
Bio-renb 34 366 332 13,3
Xemadir 34 314 280 11,2
rycrora nocisis — 1,2 min/ra
Bopa - koHTpOIb 32 253 221 8,8
Bo + Mo 31 337 306 12,2
bio-renb 32 355 323 12,9
Xemadir 32 347 315 12,6
rycrora nocieiB — 0,9 miiH/ra
Bona - koHTpOIH 29 237 208 8,3
Bo + Mo 29 317 288 11,5
Bio-rens 29 339 310 12,4
Xenadit 29 338 309 12,4
dakTop A — copt Moayc
daxTtop B — rycrora nocisiB — 1,5 mun/ra
Bopa - koHTpOIIb 32 214 182 7,3
Bo + Mo 31 282 251 10,0
bio-renb 32 290 258 10,3
Xemadir 31 283 252 10,1
rycrora nocisis — 1,2 min/ra
Bona - xoHTposb 30 207 177 7,1
Bo + Mo 30 257 227 9,1
bio-renb 30 264 234 9,4
Xemadir 30 259 229 9,2
rycrora nocisiB — 0,9 mun/ra
Bona - koHTpOIIh 26 197 171 6,8
Bo + Mo 25 241 216 8,6
bio-renb 25 253 228 9,1
Xenadit 25 247 222 8,9
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IIpooosocenns maobauyi 3.5

daxrop A — copt CBIT

®daxTtop B — rycrora nocisis — 1,5 miin/ra

Bopa - koHTpOIBh 35 256 221 8,8
Bo + Mo 34 302 268 10,7
Bio-renb 34 328 294 11,8
Xenagit 34 315 281 11,2

rycrora nocisis — 1,2 min/ra

Bopa - koHTpOIH 30 230 200 8,0
Bo + Mo 29 278 249 10,0
Bio-renb 30 297 267 10,7
Xenagit 30 288 258 10,3

rycrora mnocieiB — 0,9 mun/ra

Bopa - KoHTpoJIb 28 225 197 7.9
Bo + Mo 27 263 236 9,4
Bio-renb 28 291 263 10,5
Xenagit 27 279 252 10,1

VY cBoOiX pocnigax, BIAMOBIIHO JO METONUYHUX BUMOT, MU BUMIPIOBAJI Macy
HAJ3€MHOI YaCTUHH POCIIMH Y CHPOMY Ta CyXOMY CTaHi IiJl 4ac (pa3 BycCOyTBOPEHHSI
(ramy>xeHHs1) Ta OyToHi3arlii, 3 iHTepBajoMm y 25 ni0. Uepes oOMexeHuit oOcsr
JIPYKOBAaHUX CTOPIHOK, MW HE HaBOAUMO iX 3Ha4eHHS OKpemo i ¢a3
«BYCOYTBOPEHHsI» Ta «OyTOHI3allis», a HAAEMO JIMIIIE y3arajlbHeH1 pe3yibTaTh B
tabmuui 3.5. [7, 8, 9]. Buxonsuu 3 oTpUMaHUX JaHUX, MU PO3paxyBaju J0OOBUI
OPUPICT CYXOl PEYOBMHU HA OJMHMIIIO IJIOLII JIJISl PI3HUX BApPIaHTIB €KCIIEPUMEHTY,
0 BigoOpakae 3arajibHy MPOAYKTUBHICTh acCUMUIALIL. 3 BUMIPIOBaHb BHUIHO, IO
HAWOUIBIIy Macy HaJ3€MHOI YacTMHM Ha KOHTPOJIBHMX BapiaHTax y ¢asi
BycOoyTBOpeHH: (hopmyBaB copt CBir, sikuii nmepeBuiiryBaB copT Oriot Ha 3-6%, Tomi
aK copT Monyc mokazaB HaHWKYl 3Ha4eHHS. OCKUIBKM TepIIl BUMIPIOBAaHHSA
IIPOBOJMIIUCS 10 OOPOOKHU TMOCIBIB O10CTUMY/ISATOPAMHU Ta MIKPOEIEMEHTaMH, M1k
BapilaHTaMH He OYJIO CYTTEBHX BIIMIHHOCTEH, KpIM THX, III0 BUHUKAJIU Yepe3 pi3Hi
MOTO/IHI YMOBH MPOTATOM POKIB JIOCIIIXKEHB (BOJIOTICTh IPYHTY, Temmneparypa [7, 8,
9].

[H1m pesynbraT, oTpuMani B a3y OyToHI3alli1l, MOKa3adu 3Ha4H1 KOJTMBaHHS
Barv HaJ3eMHOI MacH 3aJie)KHO BiJ poKy. HaiiMeHIl cCipusTIIMBUM JI71s1 3BOJIOKCHHS

IpyHTy OyB 2020 piK, KOJIHM BOJOTICTh CTaHOBMIIA JHIIe 55-60% Bia MakCUMalIbHOI
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BOJIOTOEMKOCTI IpyHTY [7, 8, 9].

HaiiGinb1ioro B cupomy cTaHl Haa3zeMHa maca Oyna B 2019 pouni 1 gocsrana,
Hanpukiaa, y copty Omior Ha KOHTPOJIBHOMY BapiaHTi 3a rycToTu 1,5 miH/ra —
1760 r/m?, 3a rycroru 1,2 man/ra — 1680 1, Ta 3a rycroru 0,9 mun/ra — 1560 r.
AHasnoriyHa 3aKOHOMIPHICTh CIIOCTepirajacs B B IHIIMX JOCHIIKyBaHUX copTax. Y
cepenHbOMY 3a 3 POKH JOCIIKEHb 111 TOKA3HHUKH B MEPEPaxXyHKy Ha CYXy PEUOBUHY
BinosigHo Oymu 259, 253 ta 230 /M2 [7, 8, 9].

Ha ocHOBI 1ux JaHuX MU OOUMCIWIM JOOOBUM MPUPICT CyXOi PEUOBUHU 3 1
M? T1J] 4aC aKTUBHOT'O POCTY TOPOXY 3a BCiMa BapiaHTAMH €KCIIEPUMEHTY. Y TaOIuIll
3.5. mpencrasieHo, 1m0 J000BUI MPUPICT CyX0l PEUOBUHHU 3aJIeXkaB B COpTy [7, 8,
91.

Haii6inpmr mpoayKTUBHEM 3a KOHTPOJHHUMH BapiaHTaMU BHUSIBUBCS COPT
Omnor — 9,0 r/m? 3a 100y 3a rycroTtu 1,5 man/ra, 8,8 r/mM?3a 100y — 3a rycroru 1,2
MiH/Ta, Ta 8,3 r/M* 3a 100y — 3a rycroru 0,9 min/ra, y copry CBiT Li MOKa3HUKU
Oynu BiamosigHo — 8,8, 8,0 Ta 7,7 r/mM? 3a 100y, a I copry Monyc — 7,3, 7.1, 6,8
r/m? 3a 1006y [7, 8, 9].

Cepen 010CTUMYJISATOPIB 1 MIKPOEJIEMEHTIB HaWOUIbIle CHPUSB JO00OBOMY
IPUPOCTY cyXoi Macu mnpenapar «bio-renby, sikuil 3ab6e3neuyBas npupict Ha 13,3,
12,9 Ta 11,5 r/m?, 3a1eXHO Bij TYCTOTH MOCIBIB [7, 8, 9].

Jns copry Cair ui nmokasuuku cranosuwan 11,8, 10,7, 10,4 r/m?, a s copry
Monyc — 10,3, 9,4 Ta 9,1 r/m? 3a 100y [7, 8, 9].

bioctumymsarop «Xenadit» 1 MIKpOEIEMEHTH 3a0e3MeYMId MPUPICT CyXOl
pedoBuHU Ha 3-6% MEHINH, ajie 3HaYHO BUIIUHN, HIK Y KOHTPOJILHUX BapiaHTax |7,
8, 9].

Hageneni Builie 1ani cBig4arh Mpo MOTEHITIAT JOCIKYBaHUX TIpenaparis [7,
8, 9].

Sk BioMO 3 Kypcy OOTaHIKH, KOPIHb BUKOHYE BaXKJIMB1 (DYHKIIIT: 3aKPITLIIOE
POCJIMHY B I'PYHTI, IMOIJIMHAE BOJY 1 MOXUBHI PEUOBUHM, a TAKOXK 30epirae 3amnacu 1
3abe3rneuye po3MHOXKeHHs. CyKymHICTh KOPEHIB YTBOPIOE KOPEHEBY cHUCTeMY [9,
60].

J171st TopoXy Ta IHIIKUX JBOAOIBHUX POCIIMH XapaKTepHa CTEPKHEBA KOPEHEBA
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cucremMa, sika gopmye cuM06103 13 a30T(HIKCYIOUUMHU OaKTEpisiMHU, IO YTBOPIOIOTH
KopeHeB1 OynbOoukH [9, 60].
Tabnuys 3.6.
Cyxa Maca KOpeHIiB Pi3HHX COPTIiB ropoxy 3a BapiaHTamMu A0CJixy,

r/m?(cepenne 3a 2019-2021 pp.)

daxkrtop B — Paxrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pOOKM MOCIBIB
Bopa-xoutpons | Mo + Bo bio-renn Xenadit
®daktop A — copt Omnor
1,5 min/Ta 60 71 78 76
1,2 mnn/ra 59 69 75 72
0,9 mia/ra 54 62 67 64
copt Monyc
1,5 mun/ra 52 59 65 62
1,2 muH/Ta 50 57 63 59
0,9 miH/Ta 49 56 60 56
copt Cair
1,5 mua/Ta 61 73 78 74
1,2 miH/Ta 58 70 74 73
0,9 miH/Ta 55 64 68 64
HIPos, r/m?: A — 1,16; B -1,16; C -1,34; AB -2,00; AC -2,31; BC -2,31; ABC 4,01

Cuna KOpeHeBOi CUCTEMU BU3HAYa€ 0OCSITU BOJU Ta MIHEPAIbHUX COJIEH, SIK1
POCIIMHU MOXKYTh TTOTJIMHATH, 1110, Y CBOIO YEpry, BIUIMBAE HA iX MOCYXOCTIHKICTB.
VY 61IbII0OCTI POCIUH Maca KOPEHEBOI CUCTEMU CTaHOBUTH 18-27% Bia Haa3eMHOI
YaCTHHHU. 3aleKHICTh CyXOi MacH KOPEHiB ropoxy 3 1 M2 Bim mOCIiIKyBaHHX
(akTopiB HaBeaeHa B Ta0OMIi 3.6. [7, 8, 9].

Amnani3 Tabmumi 3.6. (momarok H.5.) Bka3sye, 110 cyxa Maca KOpEHiB 3HaYHO
3aJieXasna Biji IOTOTHUX YMOB poky. Ha koHTponpHUX BapianTax BoHa Oyma B 2019
poui Ha piBHI 60—66 r/M?, B 2020 poui — 51-57 r/M?, Ta 58—62 r/m? B 2021 poui [7,
8, 9].

Coptu Omot Ta CBIT IPOJEMOHCTPYBAIN HAMBUII MOKA3HUKH, TOJII IK COPT
Moayc maB Ha 12-15% menury macy. [7, 8, 9].

O6poOka OionmpenapaTaMu 1 MIKpOEJIEMEHTaMH CYTTEBO BIUIMHYJIA HA CyXY

Macy KOPEHIB ropoxy JOCIIPKYBaHUX COPTIB. 3a TaHUMH Ta0auIll 3.6., mpu 00pooOITi
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MOCIBIB TOpoXy y ¢a3u ByCOYTBOPEHHS Ta OyTOHi3aliil cymimiuro 6opy (45 r/ra) y
BUIJISIII OOPHOT KUCIIOTH Ta MOOAeHyY (45 r/ra) y BUMIsAAl MOJI101€HOBO-KUCIIOTO
aMOHII0, JOCTIKYBaHHUH MOKa3HUK TIEPEBUIIYBAaB KOHTPOJIb Y BCIX COPTIB 1 3a BCIX
I'yCTOT MOCiBiB Ha 7—12 1/M2, a60 Ha 14-20%. 3acTocyBanHs npenapary «Xemnadir»
30iIbIIyBaB el MOKA3HUK y cepeaHboMy 10 9—15 r/M?% TobTo — no 18-26%.
[Ipenapar «bio-renby» naB HAMOUTBIINI MPUPICT, 30UIbIIYI0OUN Macy Ha 13-18 r/m?,
1o cranosuiio 24-30% [7, 8, 9].

Ile cBiTUUTH NOPO BHUCOKY OIOJOTIYHY AaKTHUBHICTh BUKOPUCTOBYBaHUX
npenaparis.

Sk Oyn0 BKa3aHO paHillle, OCHOBHUM Ba)KeJIeM, SIKUW JloroMarae 301UIbIIUTH
OPOAYKTUBHICT 000OBUX KYJBTYp, € BIUIMB Ha PICT 1 PO3BUTOK OYJIbOOUYKOBHX
OakTepiii y HampsAMKy 30UTBIICHHS I1HTEHCHMBHOCTI a3ordikcamii. OmHuM 13
arponpuiioMiB, IO JOTMOMAara€ BHUPINIyBaTH 1€ NMUTaHHSA, € OOpPOOITOK IMOCIBIB
6opom, MoribieHoM 1 6iocTumynsaropamu [7, 8, 9].

[Ipo 3maTHicTh 6000BUX KYJIBTYpP 30UIBIITYBATH MOTEHIIAN POAIOYOCTI TPYHTY
BKa3yBaJIM IIl€ HaTypalicTh aHTU4YHUX dYaciB — IlmiHid, Teodpact («OaTbko»
6oraniku), Bappos Ta 1xmii, 1 aume B 19 cromitti . Byccenro Bkazas, criuparoyuch
Ha JIOCJIIJIU, Ha MOXKJIUBICTH (hikcallii 6000BUMH a30Ty MOBITPs [49].

Jamni 6yno BIZKpUTO, 110 (iKkcallis a30Ty Bi0YyBa€ThCs a30TOMOTTMHAIOUUMHU
OakTepisiMU, IO XUBYTh y CHMMO1031 3 pPOCIMHAMHM Ha iX KOPEHSAX Yy BHIJISAL
O0yp0040K, 110 3a0e3meuye moTpedbu pocnuH B a30Ti Ha 70—-80% Ta HakomUYeHHS B
rpyHTI micas ropoxy no 60-70 xr/ra GiomorigyHoro a3ory. PocnuHa sk cMMO1OHT
nocradae OakTepisiM MPOAYKTH (DOTOCHHTE3y Ta MiHEpaJbHI PEYOBUHHU TPYHTY,
320€3Ieuyoun iXHIO XUTTEMISIBHICTD [49].

Y ropoxy Ta iHImUX OOOOBUX POCIUH, 3aBASKA HASBHOCTI MITMEHTY
JIETTeMOrJI001HY (CIOpIAHEHUH JI0 TeMOrJIoO0iHy) Oyiab0OYKM MaloTh 3JIerka
yepBOHYyBaTe 3a0apBieHHs [49].

InTencuBHa azordikcailisi B ropoxy ie A0 ¢pa3u MOJIOYHOI CTUTIIOCTI, MICIs

4yoro Oynb00YKHM AErpaayloTh 1 BigMupatoth [49].
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KinbkicTs Oya0040K, IIIT.
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Bopna - xonTpons Mo+B Bio-rens Xenagir

® 1,5wmma/ra ™12 maa/ra  ®0,9 mun/ra

Puc. 3.4. BmnuB pgochimpkyBaHuxX (PakTopiB Ha KUIBKICTH OyIb0040K
azorodikcyrounx 6aktepid Ha kopeHsax 10 pocinuH ropoxy copty OmioT (cepenHe
3a 2019-2021 pp.)

Kinpkicte OynpO0uok azoTodikcyrouux OakTepidt Ha KopeHsx 10 pociauH
ropoxy B JIOCIIPKYBAaHHUX COPTIB 3ajieKayia HacaMIepe 1 BiJl yMOB POKY MIPOBEACHHS
JOCHIIB, TMOB’SI3aHMX B OCHOBHOMY 31 3BOJIOKEHHSIM IPYHTY, TOMY LIO MpHU
3HIKeHHI Bojiord a0 55-60% Bin HB KkinbKicTh KOJOHIM OakTepiii Ha KOPEHSX

3HaYHO 3MEHIIY€ETHCS, X PICT 1 PO3BUTOK 3araabMOBYEThCS [9].

Puc. 3.5. Po3Butok Oynb0OYKOBUX OakTepiii Ha KOHTPOJBHOMY BapiaHTi

(06pobka mociBiB Boso10), 2021 pik.
120



Tak, y nocynuuoMy 2020 pori Ha KOHTPOJBHUX BapiaHTax B yCIX COpPTIB
el mokazHuk OyB meHmwil Ha 18—23 mT. Ha 10 pociun, mopiBHsHO 3 2019 Ta 2021
pOKaMU, KOJIM BOJIOTH B IPYHTI1 OyIio BrocTanb — Ha piBHi 70—75 HB [9].

Kinpkicts Oyap00490K Ha KOPEHSIX Yy cOpTy Moayc 3a poKH JOCIIIKEHb Oyiia
Ha 6-9 mr. 3 10 pocnmn, a6o Ha 10-18% wMmeHmIO 3a OJHAKOBUX YMOB
BUPOIIyBaHHs, HIX y copTiB Omutor Ta CBIT, y SIKHX IIel TOKa3HUK OyB Maike Ha

OJIHOMY piBHI [9].

Puc. 3.6. Po3Burok Oynp00ukoBHX OakTepiit mpu oOpoOlll MOCIBIB TOPOXY

npenapaTtom «bio-renby, 2021 pik.

HaiiOinpiie  BriiMBaja Ha  KUIBKICTh  OynbOOYOK  00poOKa  ropoxy

OlocTUMYISTOpAMHU Ta MIKPOEIEMEHTaMHU.

KinpkicTh Oyab0040K, IIT.

100 74 17 72
48 52 56 65 68 70 69 66 69
0
Bopa -xonTpOIB Mo+B bio-rens Xenagir

B 1,5 maa/ra ™ 1,2 mun/ra 0,9 mun/Ta

Puc. 3.7. BmnuB pgocnipkyBaHMX (PakTOpiB Ha KUIBKICTH OyJlb004OK
azoTodikcyrounx 6akrepiii Ha kopeHsx 10 pocnun ropoxy copty Moayc (cepenne

3a 2019-2021 pp.).
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MikpoeneMeHTH JaBajiyd MPHUPICT MOPIBHAHO 3 KOHTPOJEM B CEpEAHbOMY Ha

24-27 % [9].

KinbkicTh Oyap0040K, IIT.
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Puc. 3.8.  BmiuB pocaimxyBaHux (pakTopiB Ha KUTBKICTh OYJIb00YOK
azoTodikcyrounx O6akTepiit Ha kopensx 10 pocnun ropoxy copty CBIT (cepenHe 3a
2019-2021 pp.)

[Ipemapat «Xemadit» 3011bmIyBaB iX KibKicTh Ha 33—37%, a «bio-renb» — Ha
42—-44%, 110 3HAYHO MOKPAIYBAJIO a30THE )KUBJICHHS POCIMH TOPOXY i IO3UTHBHO
BIUTUBAJIO HA WOTO MPOTYKTUBHICTH [9].

SKiCHMM TTOKa3HUKOM PO3BUTKY a30T(HIKCYIOUOro anapary ropoxy € cyxa maca
Oynb004OK Ha HMOro KOpEeHI 3aJeXHO BiI COpPTY, TYCTOTH IIOCIBIB Ta
010CTUMYIISATOPIB 1 MIKPOETIEMEHTIB, MPO IO CBIYaTh AaHi Tadumii 3.7. (10/1aToK)

Maca 6yns0040K, T.

1,50

0,95 0,961,031,00 0.931,00
1,00 0,600,640.72 0,830,840: .
- gl TR BRN BEB
0,00
Bona - xouTpons Mo+B Bio-rens Xenagit

® 1.5 muma/ra ® 1.2 mug/ra ™ 0.9mun/ra

Puc. 3.9.  BmuuB pocnipkyBaHux (GakTopiB Ha Cyxy mMacy Oyan00490K

azorodikcyrounx 6aktepiit Ha 10 pocnuHax ropoxy copty OMmioT (cepeHe 3a

2019-2021 poxn)
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Amnami3z tabmumi 3.7. (momaroxk H.6.) Bka3sye, mo maca Oyiap0o4dok Ha 10
poCaMHAX, 5K 1 X KUTBKICTb, 301bIIyBatacs Ha KOHTPOJIBHUX Ta JOCTIIKYBaHHX
BapiaHTax 31 3SMEHIIECHHSIM I'yCTOTH MOCIBIB y BCIX COPTIB y cepeaaboMy Ha 17-19%,
1110 TIOB’s13aHE, OYEBUIHO, 31 301IBIIICHHIM TUTOIT )KUBJICHHS OKpeMoi pociuHu. Sk
1 KITbKICTh OyIp0040K Ha 10 pocirHax, Tak 11X Maca MEHIIO Oyia B copty Moayc
MOPIBHSHO 3 IHIIMMM, W10, HA HANIy AYMKY, € HACIiJKOM HOro MEHIIOq
aJanToOBaHOCTI JO0 mnocyuuiuBux ymoB IliBnHa VYkpaiHu Ta TeHETHYHUMU

ocobmmBocTaMu [9].

Maca Oynp004OK, T.

0,89
0,9 0,85 0,85
0,79 0,79

0,8 0,72 0,75 073
0.7 0,68
0,6 0,52 0,55
05 0,47
0,4
0,3
0,2
0,1

0

Bona - koHTpOJIB Mo+B Bio-renb Xenagit

B [,5mma/ra ®1,2 muin/ra ®0,9vmiH/Ta

Puc. 3.10.  BmumB gocaimpkyBaHux (pakTopiB Ha CyXy Macy Oyinp0040K
azoTodikcyrounx 6akrepiit Ha 10 pocnuHax ropoxy copty Moayc (cepenne 3a

2019-2021 pokn).
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Maca Oynb004OK, T.

0.640,690,68

Bona - konTpons

Puc. 3.11. BruuB gociimkyBanux (GakTopiB Ha CyXy Macy Oyinpb0040K

0,840

M

85 0,88

ot+tB

0,93

0,990,96

Bio-rens

0,880.920:94

B 1,5 maa/ra ™ 1,2 mua/ra ® 0,9 muts/ra

Xenadit

azotodikcyrounx Oaktepiit Ha 10 pocinHax ropoxy copty CBiT (cepenue 3a 2019—

Pucynku 3.9., 3.10., 3.11. umrocTpyroTh Macy 0yIb0040K a30TO(IKCYHOUNX

2021 pokn).

OakTepiii 3a BapiaHTaMM JOCIIAY B JOCTKyBaHUX cOpTiB [9].

Tabnuus 3.7.

Bnums nocaigkyBanux GakTopiB Ha cyxy Macy 0yab0040K a30TO(DiKCYH0INX

O0akTepiii Ha kopeHsix 10 pocymH ropoxy (cepexne 3a 2019-2021 pp.), r

®dakTop B — @axkrop C -
I'yCcTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-koutpons | Mo + Bo | bio-rens Xenadit
®aktop A — copt Omiot
1,5 mnn/ra 0,60 0,83 0,96 0,87
1,2 miH/Ta 0,64 0,84 1,03 0,93
0,9 miH/Ta 0,72 0,95 1,10 1,00
copt Monyc
1,5 mnn/ra 0,47 0,68 0,79 0,73
1,2 mn/ra 0,52 0,72 0,85 0,79
0,9 mun/ra 0,55 0,75 0,89 0,85
copt Cair
1,5 muiH/ra 0,64 0,84 0,93 0,88
1,2 mnn/ra 0,69 0,85 0,99 0,92
0,9 mun/ra 0,68 0,88 0,99 0,92

HIPos, r: A—0,03; B -0,03; C-0,04;, AB -0,07; AC -0,09; BC-0,09; ABC-0,11

BB 06po0ku 1MociBiB 610CTUMYIISITOPAMH Ta MIKpOEIEMEHTaMH Ha SKICH1

MOKAa3HUKU BUSBHUBCS 1€ CYTTEBIIIUM Y BIJICOTKOBOMY CIIBBIIHOIICHHI, HIK Ha
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KUTBbKICHI. BUKOpHCTaHHS MIKPOEIEMEHTIB MPHU3BEIO0 10 MPUPOCTY B CEPEITHHOMY
Ha 29-38%, «Xemadit» 3abe3neunB npupict Ha 39-54%, a «bio-remi» — Ha 53-62%
[9].

PesynbraTn, mnpeacraBieHi B IbOMY PO3ILI, MiATBEPIKYIOTH, IO
3aCTOCYBaHHs 00py, MOMiOAeHY Ta O10cTUMYIATOPIB «XenmadiT» 1 «bio-renby» mia
yac (ha3u «ByCOyTBOPEHHsI» Ta OyTOHI3allii € BaXXIMBUM (DAKTOPOM JIs T1IBUIIIEHHS
POAYKTUBHOCTI BUBYCHHUX COPTIB ropoxy [7, 8, 9].

Ak BigoMo 3 OOTaHIKH, TE€HEPATUBHUM (PENPOAYKTUBHUM) OpPraHOM
NOKPUTOHACIHHMX (MTArOHOBMX MATOYKOBUX) POCIMH € KBITKA — BKOPOYEHHUU
BUJIO3MIHEHHUI MariH OOMEXEHOro poCTy, MPUCTOCOBAHUM NJii YTBOPEHHS T'aMeT
(SIMIEKJTITUH Ta CIIepMIiB) BHACII1IOK MPOIIECIB MIKPO- Ta MaKpOCIOPOreHe3y, MCs
3IUTTS SKUX BHACIIOK MPOLIECY MOABIMHOTO 3aIUTITHEHHS 13 3UTOTU YTBOPIOETHCS
HACIHHS, a 13 3aB’si31 KBITKM (POPMYETHCS IUIIZ, Y SKOMY BOHO 3HAXOJHUTHCH,
MIOBHICTIO 130JIbOBaHE BiJl 30BHINTHKOTO cepenoBuiia [60, 189, 190, 202].

VYHacHI0K HEraTUBHOTO BIUIMBY MPHUPOAHUX (HAaKTOPIB (3aMOpPO3KH, Opak
BOJIOTH B TPYHTI, CYXOBIi, TOII0), XO4a TOPOX € CAMO3AILIIHIOI0YOI0 KYJIBTYPOIO,
HE B YCiX HUX YTBOPIOIOTHCS TUIOAM Ta HACIHHS, BiZIOYBA€THCS YAaCTKOBE OMAJaHHS
KBITOK 1 HaBiTh YTBOPEHMX 3 HUX IU10iB (abopTaris) [60, 189, 190, 202].

3a naHuMu OaraThOX aBTOPIB, HAAMIPHUM PICT BEreTaTMBHOI Macu rOpoxy
(BHACTIOK HAJUIMIIKY BOJIOTH Ta a30Ty B IPYyHTI) MOXE TMPU3BECTU 0
«PO3CMOKTYBaHHs» Bke c(hopMOBaHOro B 000ax HaciHHS y (pa3y MOro HaJIMBY i
BIJITIKAHHIO MOKUBHUX PEUOBHH 13 HUX JI0 CTe0J1a, 1110 BJIACTUBE JIJISl JESAKUX 1HIIHUX
pOCIIMH poIuHN 0000BHX 1 BeJle 10 3MCHILICHHS HAciHHSA B 0001 HA MOMEHT ITOBHOI
HOro CTUrJIOCTI MOPIBHAHO 3 odatkoM GopmyBanHs [156, 201, 234].

ToMmy B cBOiX mociiax MU BUPIMIAIU BUSBUTU BIUIUB JOCTIIKYBAHHUX
¢dbakTOpiB Ha Il HETaTHMBHI MPOIECH 3 METO iX 3amoOiraHHs. s mporo 3a
BapiaHTaMu JAOCHIAY (1[0 BUAHO 3 PO3AUTY METOAMKH) IMPOBOAWIN OOJIIK KBITOK,
YTBOPEHHUX 13 HUX IUIOJIB, HASBHOCTI B HUX HACIHHEBMX 3a4aTKIB HA PaHHIX e€Tanax
ix (hopMyBaHHS, a TAKOX KIJIBKOCTI IUIO/IB HA POCIIMHI Ta KIJIBKOCTI HACIHUH Y HUX

y a3y moBHoi cturiocti [10, 133, 134].
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VY rtabnumi 3.8. HaBemeHi MaHi, MO CBiIYaTh MPO KIIBKICTh MOBHOI[IHHUX
KBITOK Ha OAHIN POCIIMHI TOPOXY 3aJIEKHO BiJl COPTY, T'YCTOTH MOCIBIB 1 iX 00pOOKH
MikpoeneMeHTamMu Ta 6ioctumyssitopamu [10, 133, 134].

Tabauys 3.8.

Bnuims 0iocTUMYJISITOPIB | MiKpOeJIeMEeHTIB Ha KUIBKICTH 000iB Ha 1 pociuHi y
(ha3y NOBHOI CTUIJIOCTi HACIHHA B COPTIB rOPOXYy 3a Pi3HUX IyCTOT MOCIBIB,
mT. (cepenne 3a 2019-2021 pp.) [10, 133, 134]

®axrtop B — ®axrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-konrpons | Mo + Bo | bio-rens | Xenadir
®aktop A — copt OmioT
1,5 mue/ra 5,4 6,1 6,5 6,1
1,2 mua/Ta 6,0 6,8 1,2 7,0
0,9 mun/ra 6,2 6,7 7,2 6,9
copt Monayc
1,5 mun/ra 5,3 6,1 6,5 5,9
1,2 mute/ra 5,7 6,7 6,9 6,6
0,9 miH/Ta 5,9 7,1 7,4 7,0
copt CBir
1,5 mua/ra 5,4 6,3 6,6 6,3
1,2 mue/ra 5,8 6,8 7,1 6,9
0,9 mu/ra 6,1 6,8 6,8 6,9
HIPgs, mit.: A -0,10; B -0,10; C -0,11; AB -0,17; AC -0,20; BC — 0,20; ABC —
0,34.

Jani Tabnuii 3.8. cBiuaTh, 110 cepeaHsl KUIbKICTh MOBHOIIIHHUX KBITOK Ha
POCIIMHI y AOCTIKYBaHUX COpTax KojuBajnacs Bif 5,3 10 6,1 mIT. y KOHTPOJIbHUX
BapiaHTax, 1 Oyna oOEpHEHO MPOIOPIIHHOW TYCTOTI TpaBocTor. Hampukian, y
copty Ominot nipu rycroti 1,5 man/ra 3adikcoBaHo 5,4 KBITKH, B TOW 4ac SIK MpHU
rycroTi 1,2 mutH/Ta iXHS KUTbKICTh 3pocia 1o 6,0, a mpu 0,9 mua/Ta — 10 6,2, 10
crocTepiraiocs ¥ y I1HIIMX JOCHIIKYBaHHUX coprax. [[eski HaykoBLl, Takl sK
Konnparenko M. L. [137], Augpymiko M. O. Ta Jluxousop B. B. [20, 23], Takox
3a3HAYar0Th, IO KUIBKICTh KBITOK MOXE BapitoBaTucCs Bix 4 mo 12 Ha pociuHi
3aJIeKHO B1JI YMOB BUPOITyBaHHS. AHAJIOT14HI BUCHOBKH pooiiaTh [[Boperpka C. I1.
3 kosteramu [68], Himyp 1. M. ta 3axapuyk B. B. [72, 74] Ta iH1mIi.

BruinB Ha KUIBKICTh KBITOK Ha OJHIN POCIMHI 3HAYHOIO MIPOIO 3yMOBJICHUH
BUKOPUCTAHHSAM MIKPOEIEMEHTIB 1 610cTUMYATOpiB. OOpOoOKa MOCIBIB CYMILIIIIIO
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O6opy 1 MomOaeHy mpu ONTHUMAIBHUX TyCTOTaxX CIHpHUsiIa 3POCTAHHIO IHOTO
nokasHuka 3 6,0 mr. Ha koutpoui 10 6,8 wrT. (+13,3%) y copty Omor, 3 5,7 10 6,7
mt. Ha pocnuHi (+17,5) y copty Monyc i B copty CBit — 3 5,8 1o 7,1 mr. (+22,4%)
[10, 133, 134] .

3HaYHO BULIIMMU OYJIM pe3yJabTaTH MPY BUKOPUCTAHHI TIpenapaty «XemadpiT»,
Jie TIPUPICT CTAaHOBUB: y copTy Omiot - 16,6%, y copty Moayc - 18,6% 1y copty
Cair - 19,0% [10, 133, 134].

HaiiGinpmuii mo3uTUBHUN e(QeKT BHUABICHO MNpU JABOKpaTHIA 0OpoOIi
npenapatom «bio-renby, 1m0 3a0e3nednB NPUPICT KIIBKOCTI KBITOK HA POCIUHI: Y
copty Omort - 20,3%, y copty Moayc —21,0% 1 B copty Cait — 22,4%, 1110 CBITYUTH
PO HOro BUCOKY 010JIOTIYHY aKTHBHICTD 1 cTUMY TIotounii edekt [10, 133, 134].

OTxe, BHUKOPHCTaHHA MIKPOEIEMEHTIB OOpy 1 MOJiOAeHy, a TaKoX
OloctumynsTopiB «Xemadit» 1 «bio-renp» st 00OpOOKHM BEreTyrOYHX IOCIBIB
ropoxXy MOJK€ CYTTEBO IIIJBHINUTH OIOJOTTYHMI IOTEHINAT 1 MPOJYKTUBHICTH
ropoxy [10, 133, 134].

Bax1uBUM MOKa3HUKOM PO3BUTKY I'€HEPATHUBHUX OPraHiB HAa paHHIX CTaifgX
IJIOJIOHOINICHHS € KoedIeHT a00 BIJICOTOK 3aIUTiIHEHHS, 1110 Bi1o0paxkae, CKUIbKU
TI0/1iB yTBOProeThest 3 100 KBITOK Ha pociuHi micis uBiTiHHs [60, 234]. s fioro
BCTAHOBJIEHHS MU NPOBOAWIM OOJNIK IUIOAIB, YTBOPEHUX IICIS UBITIHHI — Ha
noyatky (a3u HaJMBY HACiHHS B JIBOX HECYMICHUX MOBTOPEHHSX, a CEPEIHI JaHl 3a
3 poku 3a BapiaHTaMH JIOCIiny HaBeaeHi B Tadmuii 3.9.[10, 133, 134].

Amnamizytoun Tabmuio 3.9.(momatox 3.4.), MM BHSBWIHM, IO KUIBKICTh
chopmoBanmx 6001B 37e01IBIIOTO 3a1exana Bij copTy. Ha KOHTponpHUX BapiaHTax
(06pobOKa mociBiB BOJI0I0) HaMOLIBIIIE 0001B criocTepiranocs y coptiB Omiot i CBiT,
Je 1X KUIbKICTh craHoBwia Bix 4,3 mo 5,1 mT. HA pOCHMHI, 3 TEHICHIIIEIO 0
3pOCTaHHS MPHU 3MEHIIICHHI TYCTOTH TOCIBiB. Y copTy Mojayc 1iei moka3sHuk OyB
MeHIuM: 3,9 mt. npu ryctoti 1,5 man/ra ta 4,3 wt. npu rycroti 0,9 miiH/ra, 1o Ha
16% Hwkue, HiX y 3raganux paxime coprax [10, 133, 134].

B ymoBax Jlicocreny (Auapyiiko M. O., Jluxousop B. B.) kinbkicTs 6001B Ha

OJTHIH poCIIMHI OyJIa 3aJIe)KHO BiJ copTy, B Mexkax 4,3—4,7 mr. [20, 23].
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Tabnuys 3.9.
KinbkicTh 000iB, yTBOpPeHHX IicJ/Is1 HBITIHHSA HA OJHil POCJIMHI B COPTIB ropoxy
3aJ1e5KHO BiJl 00poOKM MOCiBiB OlocTUMYJISITOPAaMH Ta MiKpOeJeMEeHTAMH 32

POKH HocizKeHb (cepeae 3a 2019-2021 pp.), mr. [10, 133, 134].

®daktop B — ®axktop C -
T'yCTOTa MOCIBIB BapiaHTH 00pPOOKH MOCIBIB
Bona-xonrpons | Mo + Bo | bio-rens | Xenadir
®aktop A — copt Omiot

1,5 mua/ra 4.5 51 55 5,3

1,2 maH/Ta 4.8 5,8 6,1 5,9

0,9 man/ra 51 5,7 6,1 5,8

copt Monyc

1,5 mun/ra 3,9 4.4 49 4.6

1,2 muna/ra 4.3 4.8 5,2 4.9

0,9 mun/ra 4.3 5,2 5,7 5,3

copt Cair

1,5 mu/ra 43 5,2 6,5 5,3

1,2 man/ra 5,0 5,8 6,3 6,0

0,9 mun/ra 51 5,9 6,3 5,9
HIPos, mit.: A -0,12 ; B -0,12; C -0,14; AB -0,20; AC -0,23; BC - 0,23; ABC -0,41.

B iHmMX 10CHiAHUKIB 1€l MMOKa3HUK TaKOX 3aJIeKaB BiJl TEHOTUITY TOPOXY 1
3MIHIOBABCSl Ha KOHTPOJBHUX BapiaHTax Bix 2,8 wmr. [225, 256] no 8,0 wr. [217,
220], mo myke 3ajiexano BijJl 30HA BUPOIYBAHHS: y MIBHIYHUX pErioHax YKpaiHu
(mpu AOCTaTHHOMY 3BOJIOXKEHH1) BIH 3aBXKIM BUINUN, HIXK Yy TiBAeHHUX [217, 220,
222, 256] 3 MEHIIIUM BOJIOTr03a0€3MEYEHHSIM.

Tabmuusa 3.10. umrocTpye BIUTUB O10CTUMYIISITOPIB 1 MIKPOETEMEHTIB Ha
BIZICOTOK (Koe(iIlieHT) 3aIUTiIHEHHS COPTIB rOpOXY 3a pi3HHUX rycToT mocisiB [10,
133, 134].

Tabmuus 3.10. cBiguuTh, 10 HAWOUIBII 3HAYHWM BIUIMB Ha KOE(MIIIEHT
3aIuTiIHEHHS MaB copT. SIK moka3ye Tabauls, HAaWBUIIl 3HAYEHHS CIIOCTEPITraIucs y
coptiB Omnor Ta Caitr, ne BoHH gocsranu 80-83% Ha KOHTpPOJIIBHMX BaplaHTax 1
Malke He 3aJIe’Kaju BiJ T'YCTOTH MOCIBIB. Y copTy Moayc uel moka3Huk OyB
HIDKYAM — 72-76%, mo Ha 10-11% menme. 1le mos's3aHo 31 cl1abKoI0 aganTaIi€ero

IILOTO COPTY /10 MOCYIUIMBHX YMOB MIBIHSA YKpaiHU, MPHU SIKUX CYXOBII MOXYTh
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MPU3BOANTH JI0 CTEPIITI3allii MHJIKY 1 yCKIaIHIOBATH mpotiec 3amtignenns [10, 133,
134].
Tabauys 3.10.
BruiuB 0iocTUMYJISITOPIB | MiKpoeJieMeHTIB HA BiICOTOK 3aIlJIi/THEHHSI COPTIiB

ropoxy 3a pi3HHX rycToT nmociBiB, % (cepemne 3a 2019-2021 pp.) [10, 133, 134]

daxkrtop B — Paxrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pOOKM MOCIBIB
Bopa-konTpons | Mo +Bo | bio-rens Xenadit
®aktop A — copt Omiot
1,5 mun/ra 83 84 85 87
1,2 miH/Ta 80 84 85 84
0,9 mun/ra 82 85 85 83
copt Monyc
1,5 miH/Ta 76 77 78 78
1,2 maH/Ta 72 75 75 74
0,9 miH/Ta 73 78 80 76
copt CBir
1,5 mua/Tra 80 83 85 86
1,2 miH/Ta 82 85 89 87
0,9 mue/Ta 83 86 90 87

Ha pocmigpxyBaHMI TNOKa3HMK TaKOX II€BHOIO MIpOI  BIUIMBAJIH
MIKPOEJIEMEHTH Ta O10CTUMYJISITOPH, AK1 MiABUILYBAIU KOSPIIEHT 3aIUTITHEHHS Y
BCiX copTax Ha 2-5% MOpiBHSIHO 3 KOHTpoJIeM. 30KpemMa, 3acTocyBaHHs «bio-Termtoy
301bITyBajIo Horo Ha 4-7%, a «Xenadity — Ha 3-6%. [10, 133, 134].

By nocnimkyBanux (akTopiB Ha KUIBKICTh HACIHHEBHX 3a4aTKiB y 600ax
Ha rmoyaTKy (ha3u HaJIMBY HaciHHS BimoOpakae Tabmui 3.11. [10, 133, 134].

Anamiz Ttabmuii 3.11. neMoOHCTpye, MO KUIBKICTh HACIHHEBUX 3a4yaTKiB
YTBOPEHUX IICJIS 3aIUTiIHEHHS, B OCHOBHOMY 3aJIekajia Bij copTy. Y coptiB Omior
i CBiT mel TOKa3HWK Ha KOHTPOJIBHMX BapiaHTaX CTaHOBUB 3,6—4,2 mT. 1
30UThLIYBaNIacs 31 3MEHUIEHHSIM T'YCTOTH nociBiB. i1 copty Moayc OyB HIKUUM
— 3,1-3,5 mt., mo Ha 14-17% menmre [10, 133, 134]. MikpomoOprBa TakoX CyTTEBO
BIUIMBAJIM Ha TOKAa3HUK KUIBKOCTI HACIHHEBUX 3auaTKiB yTBOPEHHMX MICHS
3aruTiHeHHs, 3a0e3neuyroun piBeHb 4,0-4,5 mr. y coprtiB Ommor 1 CBir, mo B
cepennbomy Ha 11% nepeBuiyBaso KOHTPOJIb.

Tabnuys 3.11.
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BruiuB gociipkyBaHux (paKkTOpiB HA KUIbKICTh HACIHHEBUX 3a4aTKiB B
oaHOMY 000i B copTiB ropoxy micJisi UBITIHHSA, IIT. (cepeane 3a 2019-2021 pp.)
[10, 133, 134]

®dakTop B — ®daktop C -
T'yCTOTa MOCIBIB BapiaHTH 00pPOOKH MOCIBIB
Bona-koHTpoin Mo + Bo \ Bio-renn \ Xenadit
®akrop A — copt Omior
1,5 mun/ra 3,6 4.0 4.4 4.3
1,2 man/ra 3,9 4,2 4,5 4,4
0,9 man/ra 4.2 45 4.8 45
copt Monyc
1,5 mun/ra 3,1 3,3 3,6 3,5
1,2 mun/ra 3,3 3,6 3,9 3,7
0,9 man/ra 3,5 3,8 4,2 4,0
copt CBit
1,5 mua/Tra 3,6 3,8 4.2 4.1
1,2 mua/Tra 3,8 4.0 4.5 4.1
0,9 mnn/ra 4,0 4,3 4,7 4,4
HIPos, mit: A —0,07 ; B -0,07; C-0,08; AB -0,12; AC -0,14; BC -0,14 ; ABC -0,24.

VY copty Moayc BiH ckiaaaB 3,3-3,6 mit., uo Ha 12% Ouibliie MOPIBHSIHO 3
00poOkoro Bomoro [10, 133, 134].

Cepen O610CTUMYJISATOPIB HaMKpallll pe3yibTaTH MPOJAEMOHCTpYBaB «bio-
refiby, JIe KUTbKICTh HAaCIHHEBHX 3a4yaTkiB y copTiB OmioT 1 CBiT 3pocTana o 4,4-
4,8 mr., mo Ha 15% Oinbie, Tofl sk npenapat «XenadiT» 3abe3nedyBaB NpUPICT
Ha 1-2% menmmwmii [10, 133, 134].

OTxe, AOCHKYBaHI NpernapaTd Ha MOYAaTKOBOMY erami (opMyBaHHS
reHepaTUBHUX OPTraHiB BUSBIISIN MOMITHUN CTUMYJIIOIOUHIA €eKT, aHAIOTTUHUM A11
HIIUX CTUMYJISATOPIB, BUKOPUCTAHUX Y JOCIIDKEHHIX 1HIINX aBTOpiB [22, 23, 25].

Jani miapaxoBaHO KUIbKICTH 000IB Ha OAHINM POCIMHI B KIHI[I OHTOTCHE3Y

ropoxy — y a3y moBHOI CTUTIIOCTI HaciHHS. Pe3ynbpTaTu boro 00Ky HaBENIEHI B

tabmi 3.12. [10, 133, 134].
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TIO/ILOBHIR IOCIIL HA TEMY:

«Buaus GloctumyasTopis 12 MikpoeTeMenTis

HA NPOAYKTHBHICT COPTIB rOPOXy 3a pisnnx
\ FYCTOT HOCiBy»
'A‘ NOKTOP CLABELKOrOCHOANPELKILY AV,

npodecon Ancpyes 0.,
| Buxonaseyn;
BenipaNT TRETLOFO POKY

Konutaxons T.C.

Puc. 3.12. KinpKicTh HaciHHEBUX 3a4aTKiB y 0001 ropoxy copty OrmioT 3a
rycrotu 0,9 mutH/Ta Ta 06p0o0I1Ii MociBy npenapatoM «bio-renby, 2021 pik.
Tabnuys 3.12.
Bnums GiocTuMyasTopiB i MiKpoeseMeHTIiB Ha KUIBKICTh 000iB Ha 1 pocinHi y
(pa3y MOBHOI CTUIJIOCTI HACIHHSI B COPTIB rOPOXY 32 Pi3HUX I'yCTOT NOCIBiB,

mT. (cepemne 3a 2019-2021 pp.) [10, 133, 134]

dakrop B — @axkrop C -
I'yCcTOTa MOCIBIB BapiaHTU 00pOOKH MOCIBIB
Bopna-kontpons | Mo + Bo bio-renp Xenadit
@akrop A — copt Omior
1,5 mia/Ta 3,4 3,5 3,8 3,6
1,2 miH/Ta 3,8 4,2 4.4 4,2
0,9 miH/Ta 4,3 4.6 49 4.8
copt Monyc
1,5 mun/ra 3,2 3,4 3,7 3,3
1,2 mue/ra 3,8 4.1 4.2 4,1
0,9 mn/ra 3,9 4.3 45 4.4
copt CBiT
1,5 mu/ra 3,0 3,1 3,3 3,2
1,2 miH/Ta 3,4 3,8 4.0 3,9
0,9 mn/ra 3,9 4.3 4.4 4.3
HIPos, mrt.: A -0,11; B -0,11; C -0,12; AB -0,18; AC-0,21; BC-0,21; ABC-0,37.
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[Tpu nopiBHSAHHI KiTbKOCTI 000iB y a3y MOBHOI CTUTJIOCTI HACIHHS (TaOIHII
3.12.) 3 iX KUIBKICTIO, IO ChOpMyBaJacs MICs MBITIHHSI TOPOXY, OYIIO MTOMIYEHO
3HayHE 3MEHILIEHHS I[bOT0 MOKa3HMKa Ha BCIX BapiaHTax aociuiny Ha 16-33%. Lle
3MEHIIICHHS OyJI0 MOB'A3aHE 3 COPTOM Ta OOPOOKOIO MOCIBIB MIKpOEIEeMEHTaMHu 1
010CTUMYJISATOPAaMH, TOMl SIK TyCTOTa TPaBOCTOK Majla MEHIIWH BIUIMB Ha
pesyabtaru [10, 133, 134].

AHaJjoriuHe siBUILlE ONKUCAaHE TaKOXK 1HIIMMU aBTopaMu. Tak AragonoB €. B.
BKa3ye Ha 3MEHIIEHHS KUTbKOCT1 0001B 1 poCIMHU TOPOXY MPH MOBHIHM CTUTIOCTI HA

20-27% mopiBHIHO 3 MOYaTKOM ¢a3u HaIUBY HaciHHS [28].

Puc. 3.13. I[ligpaxyHOK KiJIbKOCTI 0001B, YTBOPEHHX MICIsl LBITIHHS TOpPOXY,

2019 pik

baxmat M. L. 31 cniBaBTOpamu Bka3ytoTh Ha 11-22% [35], [menko B. A. — Ha
18-36 %, ocobmuBo B mocynutuBi poku [97, 98].

VY Hammx gociigax cepenHsi KUIbKICTh 0001B Ha POCIHMHI TOPOXY MPH MOBHIM
CTHUTJIOCTI 32 TPH POKHM BapitoBayacs Bia 3,2 110 4,3 1mIT. Ha KOHTPOJIBHUX BapiaHTax,
P [[OMY CIIOCTepirajacsi 3BOpOTHA KOPEJSAIisS 3 TYCTOTOIO IMOCIBIB, IO TaKOXK

BiJI3HAYanocs B iHIKX BapiaHTax. [I{o crocyeThcst copTiB, TO HAMOLIbINA KITBKICTh
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60018 Ha KoHTpOIi Oyma y coptiB Omior i CBit — Bix 3,4 10 4,3 mIT., B TOI Yac K
y copTy Moayc 1ieii moka3HHMK cTaHoBUB Jjwuie 3,2-3,9 m. [10, 133, 134].

O6poOka MikpoenemeHTaMH 3a0e3nedyyBasia mpupict 'y Mexax 6-12%
HOPIBHIHO 3 00po0OKoI0 TociBiB Bogoro [10, 133, 134].

Hait0inpmuii KOHTpacT 13 KOHTPOJIEM IIPOJIEMOHCTPYBaB Ipemnapar «bio-
refby, AKui 3abe3nedyBaB npupicT Bix 9 go 18%, toxi sk mpemnapat «Xenadit»
JlaBaB MPUPICT Ha piBHI 6-13% 0600618 [10, 133, 134].

KisnbkicTh HaciHuH B 1 000i Ha mepiox MOBHOI CTUIJVIOCTI HACIHHS B 32JI€5KHOCTI
Bil 00poOku mociBiB OiocTHMyJsiTOpaMH Ta MiKpoeJileMEeHTaMH 32 POKH

nociKenn (cepeane 3a 2019-2021 pp.), mr. [10, 133, 134]

®daktop B — Paxkrop C -
rycTOTa MOCIBiB BapiaHTH 00pOOKH MOCIBIB
Bona-kontpons | Mo + Bo | Bio-rens | Xenadit
Paktop A — copt Omor
1,5 mun/ra 2,4 2,6 3,2 2,8
1,2 muna/ra 2,7 2,9 3,0 2,9
0,9 mun/ra 2,9 3,3 3,6 3,4
copt Monyc
1,5 man/ra 2,3 2,6 2,8 2,6
1,2 man/ra 2,5 2,7 3,0 2,8
0,9 mun/ra 2,6 2,9 3,2 2,9
copt CBIT
1,5 mua/ra 2,5 2,8 2,9 2.8
1,2 maH/Ta 2,8 3,0 3,2 3,1
0,9 man/ra 3,0 3,2 3,6 3,3
HIPgs, mit.: A -0,07 ; B -0,07; C -0,09; AB -0,13; AC -0,15; BC -0,15; ABC -0,26.

Mo cTocyeThCst KUTbKOCTI HaciHUH B 1 0001 MpU HACTaHHI MOBHOI CTUTJIOCTI
HaciHHA (Tabmui 3.13.), To BOHA TaKOXK JEMOHCTPYBaja TEHJICHIIIIO 10 3MCHIIICHHS
Ha 3arylleHuX nocirax. BoHa 3anexana Bij cCOpTy Ta 3HAYHOIO MIPOIO BiJ 00pOOITKY
NOCIBIB  MIKpoeneMeHTaMu 1 OlonpenapatamMmu. Ha KOHTpOJBHUX BapiaHTax
KUIbKICTh HAcClHMH KojuBaiacs Big 2,3 nmo 3,0 mr. Buxopucrtanus Oopy Ta
MOJIIO/IEHY JO03BOJISUIO 30UIBIIMTH 1€ MOoKa3HUK Ha 7-13% mo 3,3 mir. anist BCix
BapilaHTIB I'yCTOTH Yy JOCIIKYBaHUX copTax. HaiiBummii cepenniii Makcumym (3,6

mrt.) OyB mocsrHyTuil y copTiB Ominor 1 CBIT mpu moJBIiHHIA 00poOI MOCIBIB
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npemapatoM «bio-rempy (+20-24% y mopiBHSHHI 3 KOHTpOJeM), y copTi Momyc

MaKCHMaJIbHa KUIBKICTh CTaHOBMWIIA 3,2 mT. SIK CBIAYATh JaHl 1HIIUX JTOCHIIHHUKIB,

KUJIbKICTh TIOBHOIIIHHOT'O HACiHHA TOpoxXy Ha 1 610 3MIHIOETHCS B yMOBax YKpaiHH

Big 2,0-2,9 mr. go 6,9 mr. [10, 133, 134]. Tak, [Muaunenko B. C. [192, 194] 3i

CIIBaBTOpaMU HaBOJATH 3HAYEHHSA I[bOT0 MOKa3HUKa Ha piBHI copTy LlapeBuy 2,57—

5,08 mr., a mua copry MHesiz — 3,0-6,8 miT. 3ajmeXHO BiJi YMOB BHPOIIYBaHHS.

Annpymko M. O., Jluxousop B. B. 3anexxHo Bif cCOpTy Ta MiHEpATbHOTO KUBJICHHS

orpuManu 4,7-6,0 wr. HacinuH B 1 6061 [23, 25].

B ymoBax bunopycii, 3a qanumu Kamincekoro B. @., IBopeupsko C. II. Ta

Ps6okine T. B. [116], popmyeThes 2,8—3,9 miT.

Tabnuys 3.14.

KinbkicTh HaciHHsSI Ha 1 poCJIuHI TOPOXY 3aJI€2KHO BiJi YMOB BUPOILYBAHHS,

mT. (cepenne 3a 2019-2021 pp.) [10, 133, 134]

daxkrtop B — @axkrop C -
I'yCTOTa MOCIBIB BapiaHTH 0OPOOKHM MOCIBIB
Bopa-xoHTponb ] Mo + Bo \ bio-renn ‘ Xenadit
®aktop A — copt Omior
1,5 miH/Ta 8,2 9,1 14,4 13,0
1,2 mutH/Ta 10,3 12,2 15,2 13,2
0,9 man/Ta 11,6 14,8 17,6 16,3
copt Monyc
1,5 mun/ra 7,4 8,8 10,4 8,6
1,2 mue/ra 9,5 11,1 12,6 11,5
0,9 mun/ra 10,4 12,5 14,4 12,8
copt Cait
1,5 mn/Ta 7,9 8,9 9,6 9,0
1,2 muia/Tra 9,9 11,4 12,8 12,1
0,9 mun/ra 11,3 13,8 15,8 14,2
HIPos nyst 60018, mr.: A -0,11; B-0,11; C -0,12; AB -0,18; AC-0,21; BC-0,21; ABC-0,37
HIP o5 anst 3epen B 1 60608i, mt: A-0,07, B-0,07, C-0,09, AB-0,13, AC-0,15, BC-0,15, ABC-0,26

Baxxausum ITOKa3HHUKOM, SIKAM IIPpsAAMO BILIMBA€ Ha I'[pOI[YKTHBHiCTL ropoxy, €

KUIBKICTh 3€pEeH OJIepKaHuX 3 OjaHiel pociauHu. JlaHi,

HaBEIEHl I1HIINMHU

JOCJIIIHUKaMH, BapiioioTh y Mexkax 30,1 mr. 3a ganumu igypa 1. M., B #oro

JOCJIIaX KUIBKICTh HACIHUH 3 POCIMHHM Oyna Ha piBHI 19,9-20,0 mT. Ha Kpammx
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Bapianrtax [72, 74], a Yunuuk O. C. HABOAUTH JaHl 32 COPTaMHU T'OPOXY: B COPTY
apeBuu 15,4-16,2 wr., a B copry Otaman — g0 24,1 mr. [229, 231].

["anryp B. B. i €pemenko JI. C. BcTaHOBMIIH, IO MiJT €0 IOBHOTO JOOpHBa
3HAYEHHS I[bOr0 MOKa3HKUKa 3pocTtano 3 11,7 wr. mo 14,5 mrr. [51].

[Ipo nHaliBUIIMI piBeHb, OjAepkaHUW y BiacHuX pgochigax (50,1 mmr.),
croBimae Arapymko M. O. [20, 23].

VY cBoiX A0cHiax KITBKICTh 3€peH 3 | pOCIMHU rOpoXy MU pO3paxOBYBAJIU SIK
M00YTOK BiJ MEPEMHOXKEHHSI TTOKAa3HUKIB KIJILKOCTI 000IB 1 KIJILKOCTI HACIHMH Ha
ojuH 010 y (ha3y mOBHOI CTUTIIOCTI, a JIaHi 3Benu B Tabmuio 3.12. [10, 133, 134].

Hani tTabnuui 3.14 cBigyath mpo Te, 10 I'yCTOTa MOCIBIB ICTOTHO BIUIMBAJIA
Ha KUIBKICTh HAaCiHHS 3 OJHI€l pociuHU. Ha kKoHTpoiibHMX BapiaHTtax (oOpoOkxa
BOJIOIO) Ta B IHIIMX BapiaHTax LeHd MOKa3HHUK 3pOCTaB MPHU 3MEHILEHHI I'yCTOTH 3 1,5
mis/Ta 1o 0,9 min/ra. Ha xoHTpoOm pisHUIM cTaHOBWIA 3,4 HACIHUHU Yy COPTY
Omnor (41%), aHanoriyHl pe3ysbTaTH criocTepiranucs u y copty CBit, ToAl 5K y
copty Monyc et mokasuuk gocsras 3,0 Hacinuau (40%) (40%) [10, 133, 134].

KinpkicTh HaciHHS 3 OJHIET POCIMHU TaKOX CYTTEBO 3ajexana Bij
BUKOPHUCTAHHS MIKpOeJIeMeHTIB Ta 6iocTumyiisitopis [10, 133, 134].

[Ipu ontumanehiii ryctoti (0,9 mnn/ra) ansa copry Omnot BiH craHoBus 14,8
mT., s copry Cmit — 13,8 wr. 1 g Monaycy — 10,4 mit., 1m0 nepeBUIyBaio
KOHTPOJIb BIAMOBIAHO Ha 3,2, 2,5 Ta 2,1 mr. HailOuemmii npupict 3a0e3nedyBas
npenapat «bio-renaby, akuii 1aBaB qoaatkoBi 4,7, 2,9 ta 2,4 HaCIHUHM JJ1s1 BKA3aHUX
COpTIB, 3 3aTaAJIbHUM IIPUPOCTOM Ha piBHi 6,0, 4,0 Ta 4,5 HACIHUH HA OJIHY POCIIUHY.
Takum YMHOM, 3acCTOCyBaHHS IUX IHpenapaTriB MOXE CYTTEBO IMIJABHUIIUTH
BPOXKaWHICTh TOpPOXY, JONOMAararo4d MPOTUCTOSITH HETaTUBHUM (aKkTopam
HABKOJIUIIHHOTO CEPE/IOBHUINA, 4 TAKOXX CTUMYJIOIOYHM PICT Ta PO3BUTOK POCIHUH 1
BIUIMBAIOYH Ha iX pepmenTaruBHy cuctemy [10, 133, 134].

3.2 IIpoayKTUBHICTH COPTIB ropoxXy NpH 3aCTOCYBaHHI MiKpoeJleMeHTIB Ta
oiocTuMyJIsiTOpiB 3a pi3HUX rycToT mociBiB [7, 8, 9, 10].

B ymoBax IliBgennoro Creny YkpaiHu, B 30HI Tak 3BaHOrO PU3MKOBAHOTO
3emJ1epo0CTBa, OCHOBHUM €KOJIOTTYHUM (DAKTOPOM, 10 BU3HAYAE MPOAYKTUBHICTh

CLTBCHKOTOCIIOAAPCHKHX KYJIBTYP Y HE3POIIYyBaHUX YMOBaX, € Boja [10].
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Bin cTymeHsi 3BOJOXEHHS TPYHTY, BOJIOTOCTI TOBITpS B MEpioJ Bererarii
ropoxy, 3amacy mpoJyKTUBHOI BOJIOTH B OPHOMY IIapi HA MOMEHT CiBOM B MpsiMii
3aJIS)KHOCTI 3HAXOAUTHCS YPOXKaHICTh oro HaciHHs [10].

I3 manux posniny 2 auceprariii BiJIoMO, IO 3a TEpIoja BErerarii ropoxy
KUIBKICTH OTAJIIB 32 pPOKaMHU 3HAYHO BapiroBasa . Haiibinbem nocynuiusum 6ys 2020
pIK, IO 3HAYHO 3HU3WJIO MPOAYKTHUBHICTH ropoxy, mopiBHsHO 3 2019 Ta 2021
pPOKaMHU.

3a CBIJUYEHHSIM 0araTboX aBTOPIB 1 HAIIMMHU MOIMEPEAHIMU CIIOCTEPEKEHHIMHU,
MIKpoeneMeHTH 0op 1 MomiOaeH Ta Oioctumynaropu «bio-remp» 1 «Xenadit»
MOKPAILYIOTh PICT Ta PO3BUTOK POCIUH FOPOXY, MIABULTYIOYH HOT0O MPOTYKTUBHICTD
[7,8,9, 182, 185, 188, 189].

JlocaimKyBaHi HAMUA COPTH HE OYJIHM BUKIIIOUEHHSM 13 IIUX TBEpIKeHb. JlaHi,
M0 XapaKTepU3ylTh 3aJSKHICTh BPOXKAI TOPOXY BiJ OOpPOOKH TOCIBIB
MiKpoeneMeHTamMu Oop 1 MomibmeH Ta Oloctumynsitopamu «bio-remby» Ta
«Xenadiry, sxi HaBeAeHi B Ta0aui 3.15., e miarBepkyroth [10] (momatok K.4).

Tabnuys 3.15.
Ypo:kaiiHicTh 3epHa COPTIB rOPOXY 32 PI3HUX I'YCTOT IOCIBIB (CepeaHE 3a

2019-2021 pp.), T/ra [10]

®dakTop B — ®akrop C -
I'yCcTOTa MOCIBIB BapiaHTU 00pOOKH MOCIBIB
Bona-koHTpOIb Mo+Bo | Biorems | Xemadir
®dakTop A — copt O1ioT
1,5 mun/ra 2,78 2,97 3,39 3,03
1,2 mue/ra 2,89 3,18 3,42 3,18
0,9 miH/Ta 3,00 3,31 3,64 3,44
copt Monyc
1,5 mun/ra 2,11 2,34 2,56 2,28
1,2 mun/ra 2,55 2,98 3,12 3,07
0,9 mun/ra 2,39 2,62 2,83 2,64
copt Cair
1,5 mmn/ra 2,38 2,71 2,98 2,83
1,2 miH/Ta 2,82 3,31 3,50 3,25
0,9 mun/ra 2,66 3,02 3,36 3,13
HIPos, T/ra: A —0,05; B -0,05; C -0,06; AB -0,09; AC -0,10; BC -0,10; ABC -0,18.
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[TongiiiHa 00poOKa MOCIBIB TOPOXY CYMIHINIIO 00Opy Ta MONIOJEHY MpHU3BeEa
70 301IbIICHHS Bposkato HaciHHs B Mexkax 0,19-0,49 t/ra (7,1-17,3%). HaitBuimmii
MOKa3HUK CIIocTepiraBcsi y ropoxy copTy CsiT mpu ryctoti 1,2 mun/ra (0,49 1/ra —
17,3%). Y copty Moayc makcuManbHUN NpUpicT Bpoxkato ctaHoBuB 0,44 T/ra, abo
16,9% mpwu rycroti 1,2 mun/ra, a B copty Omior — 0,31 1/ra, To6To 10,3 % 3a
3aryctoty nocisiB 0,9 min/ra [10].

I{i maHi MATBEPKYIOTh BUCOKY €(PEKTUBHICTh MIKPOCJIEMEHTIB, 1 3 OTJIALY
Ha iX JOCTYNHICTh Ta BIAHOCHO HH3BKY BapTICTh TE€KTAPHOI HOPMH, BOHHU
3aCIyTOBYIOTh Ha yBary arpoBupoOHukis [10].

[Ipenapar «XenagiT» y HaIUX AOCIIAX MOCIIAB CEPEIHIO MO3UIII0 Cepen
CTUMYJIATOPIB, 3a0€3ME€UYI0UH MPUPICT BPOKAIO 3€pHA TOPOXY Y JAOCIHIIKYBAaHUX
coptax B mexax 0,17-0,52 1/ra (8,1-20,3%) [10].

Haitbinpmmii ipupict croctepiraBcs y copty Moayc (0,52 T/ra a6o 20,3%)
npu rycTorti 1,2 mie/ra, y copty CaiT — 0,45 1/ra (18,9%) 3a rycroTu 1,5 muin/ra, a
y copty Ormnor — 0,44 1/ra (14,7%). Minimansuuit npupict (0,17 1/ra a6o 8,1%) OyB
y copty Monyc npu rycroti 1,5 mun/ra. lle cBiZYUTH MpPO MEPCIEKTUBHICTH
BUKOPHUCTaHHS Tpenapary «XenadiT» Mpu BUPOIIyBaHHI HACIHHS TOPOXY B YMOBax
[TiBaus Ykpainu [7, 8, 9, 10].

HaiiOinpmmii BIUIMB Ha MiABUILCHHS MPOAYKTUBHOCTI TOPOXY MaB Ipernapar
«bio-renwby». BukopuctanHs 1boro npenapary AJjis noABiHHOT 00pOOKH BEreTyI0UnX
MOCIBIB 3a0e3meunsio J0JaTKoBHid Buxij 3epHa B Mmexax 0,44-0,70 t/ra (18,3—
26,3%) [7, 8, 9, 10].

Maxkcumanbanii nogatkoBuid yposxkai (0,70 1/ra abo 26,3%) Oyino oTpumaHo
y copty CBiT npu rycrorti 0,9 min/ra, y copty Omtor — 0,64 1/ra (21,3%) 3a rycTotu
0,9 mnn/ra, a y copry Moayc — 0,57 t/ra (22,3%) [7, 8, 9, 10].

[IpoTsiroMm POKIB AOCIIPKEHb HAWOUIBIINKA CepelHiN PIBEHb YPOXKAMHOCTI
crioctepiraBcs y copty Omior i ckinagaB 3,64 1/ra npu ryctoti 0,9 Man/ra, y copTy
Cgit — 3,50 1/ra 3a rycrotu 1,2 muiH/ra, ToA1 SiIK cOpT Mo1yc JOCSIT MaKCUMaJIbHOT O
cepelHboro ypoxkaro B 3,12 T/ra 3a yMOB 3acTOCYBaHHS I[bOTO Ipemnapary IMpu
rycrori 1,2 wmnn/ra. Ili NOKa3HUKH CBiAYAaTh MPO BHUCOKY €(QEKTUBHICTh

BUKOPHUCTAHHS Npenaparty st 00poOKu mocisiB ropoxy [7, 8, 9, 10].
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JIy1st Tomanboro BUBYEHHS BIUTMBY JOCIIKYBaHUX (DaKTOPIB HA CTPYKTYPY
BpPOXKAI0 TOPOXY MM MPOBENIU 001K Macu 0001B 13 HACIHHSAM 1 OKPEMO Baru HaCiHHS
Ta cTynok 600iB 3 1 M? mociBy 3a Bapiantamu nocuiny [10, 133, 134].

Tabnuys 3.16.

2 copTiB TOpOXy 3a/Ie;KHO Bix 00poOKkH mociBiB

Maca wHacinaa 3 1 ™m
diocTumyJssitopamu Ta MikpoesiemeHTamu (cepexne 3a 2019-2021 pp.), r [10,

133, 134]

daxkrtop B — Paxrop C -
I'yCTOTa MOCIBIB BapiaHTU 0OPOOKH MOCIBIB
Bona-kontpons | Mo + Bo bio-renb Xenadit
®dakrtop A — copt Omnor
1,5 miH/Ta 288 325 380 331
1,2 miH/Ta 304 347 364 354
0,9 mua/ra 312 359 412 384
copt Monyc
1,5 mnn/ra 219 263 291 255
1,2 miH/Ta 267 324 351 335
0,9 min/ra 244 295 318 304
copt Cait
1,5 mnn/ra 255 375 324 315
1,2 mnn/ra 291 361 389 361
0,9 miH/Ta 289 333 371 352
HIPos, r: A —0,08; B —0,08; C —0,09; AB -0,14; AC -0,16; BC — 0,16; ABC —0,28.

Hani tabmmni 3.16.(momarok H.8) cBiguaTe Nmpo BIUIMB JOCIIIKYBaHUX
(axTopiB Ha Macy HaciHHs ropoxy 3 1 M2 mromi mociBy (Gionoriunmii ypoxaii
3epHa) y a3y nmoBHOI cTuriocti. Ha KOHTpoJbHUX BapiaHTax JOCIITy BOHA Oyia
Haiimenoo (219-291 r/m?), 3anexana HacamIiepes BiJ copTy i 30iIbIIyBanacs 3i
3MEHLIEHHAM T'yCTOTH TI0CiBiB: y copTy Omior 3a rycrotu 1,5 min/ra — 288 r/m?, 3a
rycrora 0,9 mun/ra — 312 r/m?, B copry Cait — 255 Ta 289 r/M%, a B Moayca —
BianoBinHo 219 Ta 244 r/m?. Taky % 3a1eKHICTb MiATBEPIKYIOTh Ipali AHAPYLIKO
M. O., JIuxouropa B. B. [20, 23], baxmat M. 1., He6a6u K. C. [34], 'amaronoBoi B.
B., Ty3 M. C. [48, 49] Ta inmmi [10, 133, 134].

YineHe Mice B pPEUTHHTY O10JIOTIYHOI BPOXKAMHOCTI TMOCiAaB COPT: 13
HaBEJEHUX JaHUX BUAHO, 110 Moayc noctynascsa Omiory Ta CBITY B CEpETHBOMY

Ha 11,1-14,5 % Ha koHTpOIBHUX BapianTax [10, 133, 134].
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O06po0Oka mociBiB MIKpOEJIEeMEHTaMH ¥ JOCTIIKyBaHUMH IIpernapaTaMy Ha BC1X
BapiaHTax MiABUIIYBaia ii. MIKpOEIEMEHTH JaBajld MPUPICT LBOI'0 MOKa3HHUKA B
cepenubomy Ha 25-60 1/mM? (13-21%) y BCix cOpTIB Ta 3a BCiX T'yCTOT IOCIBIB,
«Xenadit» — Ha 43-72 r/m? (15-21%, a «bio-reas» — 54-100r/m? (20-31%) [10,
133, 134].

Tabnuys 3.17.
Buxiz 3epHa Ta cTyJ0K 606iB i3 3araabnoi Macu 600iB r/M? copTiB ropoxy

3aJIe2KHO Bii 00poOKH MOCiBiB 0i0CTHMYJIATOPAMHU Ta MiKpoeJleMeHTaMHU

(cepemne 3a 2019-2021 pp.) [10, 133, 134]

®akTop B — @axkrop C -
I'yCTOTa MOCIBIB BapiaHTh OOPOOKH MOCIBIB
Bona-konrpons | Mo + Bo | bio-rens Xenadit
®dakTop A — copt O1ioT
1,5 mnn/ra 288/71 325/73 380/81 331/74
1,2 mnn/ra 304/74 347/79 364/81 354/79
0,9 mn/ra 312/76 359/80 412/84 384/83
copt Monyc
1,5 mun/Ta 219/56 263/60 291/64 255/58
1,2 mnn/ra 267/65 32473 351/77 335/75
0,9 mun/ra 244/61 295/67 318/70 304/69
copt Cair
1,5 mun/ra 255/64 375/69 324/73 315/71
1,2 mH/Ta 291/72 361/80 389/83 361/81
0,9 mun/Ta 289/72 333/74 371/77 352/78
UncenpHUK-Maca 3epHa, 3HAMEHHUK — Maca CTYJIOK 000iB

VY Ttabmumi 3.17. (momatok H.9) HaBenmeHi cepenHi 3a POKM JOCTIKEHb JaHi
111010 3aJIGKHOCTI MacH CTYJIOK 0001B i3 HaciHHAM 1 Buxij 3epHa 3 Hei [10, 133, 134].

Amnanizyroun nokasuuku Tadmaumi 3.17. (momaroxk H.9), Mu BCTaHOBWIH, IIIO
3MiHA MacW CTYyJOK O00iB I BIUIMBOM JOCHIIKYBaHUX (haKTOpIB IOBHICTIO
KOpeNoBaJla 3 TaKUMHM 3MIHaMH B HaciHHI, ajge Oyna y ¢i3UuYHOMY BHUPaKEHHI
3HAYHO MEHIIIOK0 1 CKJIajaa 3ajexHo Bij BapiaHTiB pociiny 17-21% Bij 3arajibHOi
Macu O0001B 13 HACIHHAM. 3aJIEXKHICTh TAaKOro X IMOPSAKY B CBOIX ITyOJiKaLisgx
HaBoAATh Bacunenko A. O. 31 cniBaBropamu [44, 45], T'onuap JI. M., [Iununenko

B. C. [56, 57] [10, 133, 134].
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Ha Buxig 3epHa HalOUIbIIMI BIIMB BUSBUB mpemapaT «bio-remp» y
NOpIBHSHHI 3 HE0OpoOIeHUMU BapiaHTaMu. [Ipu HOoro BUKOpUCTaHHI el MOKa3HUK
ctaHoBuB 82-83% mopiBHSAHO 3 79-80% Ha KOHTPOIBHUX BapiaHTax, mo € Ha 5,1%
Buile. BogHovac pi3HHUII MIX IOCIIKYBaHUMHU COpTaMH He croctepiramocs [10,
133, 134].

OTxe, 3aCTOCYBaHHS MOABIHHUX 0OPOOOK TOCIBIB TOPOXY MIKpPOEIEMEHTaMU
6opom 1 moiibieHoM Ta Oionpenapatamu «bio-rempy 1 «XenadiT» gaBaau BaroMmui
IPUPICT YpOXKAK0 HACIHHS 3a BCiX yMOB ioro BupouryBanns [10, 133, 134].

3.3. BmimB npociaizkyBaHux (akTopiB Ha SIKiCHI MOKAa3HMKH 3epHA
ropoxy.

OCHOBHUM KpHUTEpIEM OLIHKK €()EKTUBHOCTI BUPOLIYBaHHS 3€pHOO000BUX
KyJIbTyp 1 Hacammepea ropoxy € Buxia Oinka 3 onuMHUIN MociBHOI muromti. JIms
BU3HAYEHHS LBOT0 MOKAa3HHWKA MPOBEIACHO PO3paxyHKHM 3a BCiMa BapiaHTaMU
JOCHINY 3 ypaxyBaHHSM CEPEIHbOI YPOXKAWHOCTI 3epHA 32 POKH JTOCHIKEHb [/, 8,
9, 10].

Tabnuys 3.18.
Buxiz 0inika 3 HaCiHHA rOpoXy 3aJIe5KHO BiJl JOCJIIKYBaHUX (paKTOpiB

(cepeane 3a 2019-2021 pp.), T/ra

®dakrtop B — ®daktop C -
r'yCcTOTa MOCIBIB BapiaHTH OOpPOOKH MOCIBIB
Boma-koHTpOIIb Mo + Bo | Bio-rems | Xemadir

@aktop A — copt Omor
1,5 muia/ra 0,61 0,65 0,75 0,67
1,2 mun/ra 0,64 0,70 0,75 0,70
0,9 mun/ra 0,66 0,73 0,80 0,76

copt Monyc
1,5 man/ra 0,46 0,51 0,56 0,50
1,2 mun/ra 0,56 0,65 0,68 0,67
0,9 mun/ra 0,52 0,57 0,62 0,58

copt Cair

1,5 muH/Ta 0,65 0,63 0,69 0,66
1,2 man/ra 0,65 0,76 0,81 0,75
0,9 mun/ra 0,62 0,69 0,80 0,73
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Bincotok Oinka B HaciHHI TOpOXY MU TNpUAMalM 3a JaHUMH YCTaHOB-
OpUTTHATOPIB JIJIS1 KOXKHOTO JTOCIIIJIKYBAHOTO COPTY. 3T1JTHO 3 HUMU CEPEIHINA BMICT
Oinka B 3epHI CTaHOBUTH: miisi copty Omnor — 22,0%, Monyc — 21,8% 1 CBiT —
23,2%. Onepxani pe3ynbpratu 3BeaeHo B Tadumo 3.18. [7, 8, 9, 10].

3a ganumu Tabimmi 3.18. HaWBuIMA BuUXig OUIKa JEMOHCTPYBAdd COPTH
Omnor, skuit cranoBuB 0,80 1/ra mpu rycroti 0,9 munH/Ta 3 00poOKOIO TMOCIBIB
npenapaTom «bio-renby, Ta Cait, skuii gaB 0,81 1/ra npu rycrori 1,2 man/ra 1 0,80
T/ra 3a Takoi )k o0poOku mpu ryctoti 0,9 muH/ra. [HII BapiaHTU JOCTIAY JaBaju
Buxij Ounka Ha piBHI 0,46—0,76 T/ra. BkazaHi kpaiii BapiaHTH 3a BUXOAOM OijIKa
TIepEBUIIYBAIA KOHTPOJIb (0OpOOITOK MOCIBIB BOJI0I0) B cepeHbomy Ha 12—-13% [7,
8, 9, 10].

BaxnuBuM MOKa3HUKOM SIKOCTI BUPOIIEHOro HaciHHA € maca 1000 HaciHUH
(tabmums 3.19.) (momarox H.10) [10].

Tabnuys 3.19.
BrnuimB mikpoesiemeHTiB 1 0OiocTumyJisitopiB Ha macy 1000 HaciHuH copTiB

ropoxy (cepemne 3a 2019-2021 pp.), r [10].

Paxrtop B — ®axrop C -
I'yCTOTa MOCIBIB BapiaHTH 0OpPOOKH MOCIBIB
Bona-koHTpOIH Mo + Bo | bio-rens Xenadit
@aktop A — copt Omior
1,5 mun/ra 205 228 232 225
1,2 miH/Ta 211 231 237 232
0,9 mnn/ra 223 237 243 236
copt Moxayc
1,5 mir/ra 180 197 211 202
1,2 mia/Ta 193 209 221 214
0,9 mue/Ta 203 218 224 219
copT CBIT
1,5 mn/ra 200 222 230 225
1,2 mn/ra 212 226 236 228
0,9 mnn/ra 218 232 239 233
HIPos, 1: A — 1,45; B-1,68 C —1,45; AB -2,91; AC-2,52; BC-2,9 ; ABC —.5,03

[le#t moka3HUK MPSMO BIUTMBAE HA YPOXKAWHICTH 3€pHA, BiJ] HHOTO B OUIBIIIOCTI

BHUIIAAKIB 3aJIEKUTh BHUXIA HACIHHS, HAABHICTH HOCTATHBHOI KUIBKOCTI 3aIllaCHHUX
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MIO’)KUBHUX PEUYOBHH, 3a0€3MEUCHICTh CXO/IIB KYJbTYPH €JI€MEHTAaMH KUBJICHHS HA
NOYaTKOBHUX eTanax ii oHrorenesy [180, 182].

Ha pymxy OaraThoXx [JOCHITHUKIB, 1€ TOKa3HWK OyB HalBaroMinmm
YUHHUKOM TPOAYKTHBHOCTI TOpOXYy, Tak, 3a manumMu Auapymko M. O. Ta
JluxouBopa B. B. [20, 22, 23, 25], npsiMma kKopensiiiHa 3aJIeKHICTh Mix Macoro 1000
HACIHUH Ta ypOXKalHICTIO € y>ke BUCOKOI0 (4=0,91-0,94), 11e TakoX MiATBEPIHKEHO
B gocimmkeHHsax [amaronoBoi B. B. [48, 49] i1 Anmamosoi B. C. [49] Ta iHmImMX
aBTopiB. BoHa MoOXxe 3MiHIOBaTHCS B IIMPOKOMY niama3oHi. I'mpka A. Jl. 31
CMiBaBTOpaMU CBIIUUTH Mpo iHTepBai 3 185 r mo 260 r [52, 54], Imenko B. A. [97,
98] Bka3sye, mo B 3amopi3bKiii obmacti (0au3bKoi 10 Hac) Maca 1000 HaciHUH y
copTiB XapKiBCHKOTO CEIEKIIEHTPY Oyma B Mexkax 225-245 1 B 3a1exHOCTI Bi poHy
XKUBJICHHS pociuH, a Tenekano H. B. [220, 221] HaBoauTh JaHi 3a COpTaMU TOPOXY
VYkpainu: coptu Otaman — 194 1, Yyc — 208 1, [lapeBuu — 260 1, a B copTy UekOek
— 269 r, mo miarBepKytoTh nani ['mpkwm A. . [52, 54]. Auapymko M. O. Ta
JIuxousop B. B. y cBoix my6umikaitisx [20, 22, 23, 25] naBoasaTh qani npo macy 1000
3€pEH Y PI3HUX COPTIB B yMOBax Jiicocteny Ha piBHI 230-270 r 1 O11bIIIE; JIIIEPOM Y
HuX OyB copT ManoHHa, sikuit 3a ryctotu 0,9 MiH/ra MaB 1e¥ MOKa3HUK Ha PiBHI
291 1, a npu 1,4 muie/ra — oume 255 T.

Sk BBakae OUIbIIICTH aBTOPIB, Maca 1000 HACIHUH rOpOXY B 3aJIEKHOCTI BiJ
COpPTY, YMOB Ta arpoOTE€XHIKM BHUPOINYBAaHHS 3MIHIOETHCS B IIHPOKOMY MEKOBOMY
miana3oHi Big 165 mo 291 r [153, 156, 189, ]. Sk cBimuuts Tenekano H B. [220,
221], ueit noka3HUK y copTiB XapKiBChKOTO CEJICKI[IHHOIO IEHTPY OyB TaKUM: Y
copty Omiot — Ha piBHI 225-258 1, y copty CBIT — Ha piBHi 215-263 T, y copTy
HapeBuy — 258-260 1, y copty Yayc — 208-231 r 1 XapkiBchkuii sHTapHui — 206—
237 r [221]. V 3acynuuBux ymoBax IliBmus Ykpainu maca 1000 3epeH Moxe
3HWKYyBaTucsa 10 142—165 r [256], a npu 3poiieHH1 301ibiryBaTucs 10 260-285 r
[48, 49].

Angpymko M. O. 1 JluxouBop B. B. Bka3yioTh, 00 Leld MOKA3HUK
30UIBIIYETHCS 31 SMEHIIIEHHSM I'YCTOTH MOCIBIB [25], 10 CIIOCTEPIrajioch 1 B HAIITUX

TOCIIKEHHAX.
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Takoxx Angpymko M. O. 3a3Hayae, MmO ICHye 3BOpPOTHA KOpEISIliifHA
3QJIEAKHICTh MI)K HOPMOIO BUCIBY Ta €JI€MEHTaMU MPOAYKTHBHOCTI POCIUH TOPOXY:
KOe(IIIEHT KOPEJSIl MK TYCTOTOIO TMOCIBIB 1 KIIBKICTIO 0001B, a TaKOX 3€pEH 3
POCIIMHY JTOpiBHIOE BiAmoBiaHo ¥ = -0,92 Ta u = -0,98 [20, 25].

Mix macoro 1000 HaciHMH 1 Macow 3epeH 3 1 pociuHHM 1ed KoedilieHT
nopisaroBas u=-0,99 [20, 25].

VY tabaumi 3.19. [10] HaBeneHi pe3ynbTaTd AOCHIIKCHB, IO LIIOCTPYIOThH
BIUTMB MIKpOCTUMYJISATOPiB Ha Macy 1000 3epeH ropoxy.

3a mannmu Tabsmi 3.19. e moka3HuK 3aekaB HacaMIIepe] BiJl COPTY: Maca
1000 naciaus y copty Moayc Oyna Ha 8—11% menmoro, HiXK y copTiB OmIOT Ta
Ceit i1 ckmagama 180-203 1, Toxi sk y Ha3BaHHUX COPTIB Oyina B Mexkax 205-223 r.
Maca 1000 nacinuH 30iTbIIyBajacss 31 3MEHIICHHAM TYCTOTH IIOCIBIB, IO
MOSICHIOETHCSA, Ha HaITy AYMKY, 30UIBIICHHSIM Y [IbOMY BUTIAJKY ILJIOMI1 KUBICHHS
KO)KHOI OKpEeMOi POCIHMHH, BHACIIJIOK YOro TMOKpalryBaigacs iX OCBITIEHICTB,
BO/103a0€3MeUeHHs] Ta MiHEpalibHe >kKuBJIeHHA. Hampukman, y copty Omior Ha
KOHTPOJIbHOMY BapiaHTi (00poOKa MmociBiB BOJIOK0) 3a TycTOTH 1,5 mitH/ra maca 1000
HacinuH Oyna 205 r, 3arycrotu 1,2 man/ra— 211 r, a3arycroru 0,9 mnn/ra — 223 .
Taka 3anexHICTh Oyna XapaKTEpHOK 1 JUIs IHIIMX JOCHIIKYBAaHUX COPTIB Ta
oiompemapartis [10].

OOpobOka MOCiBIB MIKPOEJIEMEHTAMH Ta O10CTUMYJIATOpaMU MPU3BOAWIA J10
30utemenHss macu 1000 HaciHWH TOpOXy Ha BCIX BapiaHTax, 3a0e3Meuyrodu
3pOCTaHHS [LOTO MOKa3HUKa Ha 6-17% y nopiBHsHHI 3 KOHTpOoeMm [10].

Bbop-momi6nenoBi MikpogoOpuBa 30uIbmIyBanu woro Ha 6—11 %, HanOibIINI
edekT OyB OTpUMaHMii 3a TYCTOTH 1,5 MIIH/Ta B yCiX COPTIB 1 CTAHOBUB JJIsl COPTY
Omnor 23 1 (11%), nns copty Ceit — 22 1 (11%) 1 nnst copty Moayc — 17 1 (9%).
[Ipu 3MeHIIeHH] TYCTOTH TOCIBIB €(EKT BiJl 3aCTOCYBaHHS MIKPOEIEMEHTIB JCIIO
3HM)KYBaBCsI. BBl CyTTEBO Ha 30UIBIICHHS Macu HAaCciHHS BIUIMBAaB Olompernapar
«XenadiTy, AKH 3yMOBITIOBaB ipubaBky a0 12% [10].

Haii0inb1iie BIJTMBAB HA MOKPAIEHHSI IKOCT1 HaciHHS ropoxy npemnapat «bio-
relib, 3aCTOCYBaHHA sIKOro 3011biyBano macy 1000 3epaun Ha 10-17 % nopiBHSIHO

3 kouTposiem [10].
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MaxkcumanbHy mprOaBKy 110 3aCTOCYBaHHS IIbOT0 Mpenapary B copry Moayc
3a rycrotu 1,5 mun/ra — 31 r (17 %), y coptiB Omior ta CBIT — BiANOBIAHO 27 T
(13%) Ta 30 T (15%) Takox mpu HaAHOUTBIIIOMY 3aryIIeHHi mociBiB ropoxy [10].

OTxe, 3aJ7I€KHO BiJl CUTYaIlil, IO CKJIAJIaCh Y BUPOOHUYHUKIB, 3aCTOCYBaHHS
MIKpOEJIEMEHTIB Oopy i MomiOAeHY Ta 6iocTUMYIATOPIB «bio-renby» 1 «XenadiT» 3a
BUIIIEBKA3aHUX YMOB JaCTh MMO3UTUBHUI ekoHOMiuHM# edekt [10].

OCHOBHUM KpHUTEpi€EM MpH BHUPOIIYBAaHHI TOpPOXY Ha HACIHHA € HOro
CXOXICTh, SIKa BU3HA4Ya€ HOro BUCOKY sikicTh [10].

Y tabmumi 3.20. (momatok JI) HaBemeHi pe3ydbTaTH JOCTIHKCHb BIUIMBY
JOCHIKYBaHUX (DAKTOPIB HA CXOXKICTh KOHIMIIIMHOIO HACIHHS B COPTIB FOPOXY
[10].

Tabnuys 3.20.
BruiuB 6iocTUMYJISATOPIB i MiKpoeJiIeMeHTIB Ha CXOKiCTh HACIHHS COPTIB

ropoxy 3a pi3Hoi rycroTu nociBiB, % (cepeane 3a 2019-2021 pp.) [10]

Paxkrtop B — Paxrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pPOOKH MOCIBIB
Bopa-xkoHTposb Mo + Bo | bio-reab Xenadit

®axkrop A — copt Omnor
1,5 man/ra 95 96 96 96
1,2 maH/Ta 96 96 97 97
0,9 miH/Ta 95 96 96 96

copt Monyc
1,5 man/ra 95 96 96 96
1,2 miH/Ta 96 96 97 97
0,9 mun/ra 96 96 96 96

copt CBit
1,5 mia/Ta 95 96 96 96
1,2 maH/ra 96 97 97 97
0,9 mie/Ta 95 96 96 97
HIPos, %: A -0,44; B -0,44; C -0,51; AB -0,77; AC -0,89; BC - 0,89; ABC —-1,55

HeoOxiaHICTh BH3HAYCHHS CXOXKOCTI HACIHHS TIPU IIPOBEASHHI JOCHIIIB
NOB’sI3aHAa 3 THM, IO, 3@ CBIAYCHHSM JICIKUX aBTOPIB 1 HAIIMMU BJIACHUMH
CIIOCTEPEIKEHHSMH, 3aCTOCYBAHHS JICIKHUX CTUMYJISTOPIB, OCOOJUBO THX, SKi
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MICTSITh T10€peiH 1 SHTaApHY KHUCIOTY, BHACIIOK BUHUKHEHHS SIBHILA allOMIKCICY
Ta TMapTEHOKApIIii MOXKe PHU3BECTH J10 11 3HMKeHHs [10, 49].

Amnani3 Tabmmii 3.20. CBITYUTH, IO CXOXKICTh KOHIUIIIMHOTO HACIHHS TOPOXY
He 3aj1e)kalia BiJ BUKOPUCTAHHS MIKPOEIEMEHTIB JOCIIKYBaHUX 010CTUMYIIATOPIB
1 3aymmanacs B Mexxax nepuoro kiacy JICTY [10].

Takum 4rHOM, TBOKpaTHE 00pOOJICHHS BETeTYIOUHNX COPTIB TOPOXY CYMIIIIIIIO
Oopy 1 Mouib/IeHy, a Takox OlocTumynsTopamu «Xenadit» 1 «bio-Tenby» 3Ha4YHO
HiBUINYE TX ypoxkaiHicTb (Ha 7-26%) 1 macy 1000 3epen (Ha 6-17%), 6€3 BILTUBY
Ha MOCiBHY sKicTh HaciHHs [10].

BucHoBku 10 po3ainy 3
1. VY Xxoal JochipkeHb BCTAHOBJIEHO, IIO0 Ha TPUBAIICTh MDK(a3HUX 1
BEreTaliiHuX TMEpio/iB TOPOXY BIUIMBAIOTH PI3HI (PAKTOPH, MPUUOMY B PI3ZHOMY
CTYTICHI.

®dinoreHernunnii (akTop (pi3HI COPTH TOPOXY OAHIEI TPYNMU CTUTIIOCTI)
MPAKTUYHO HE MaB 3HAYHOT'O BIUTUBY Ha 111 TOKA3HUKHU. 3MEHIIICHHS T'YCTOTH MOCIBIB
MPU3BOJUTH 1O 30UIBIICHHS TPUBAJIOCTI MiK(pa3HUX 1 BEreTaliiHUX NEpioJliB.
BiocTUMYNISATOPH Ta MIKPOEIIEMEHTH CIIPABJISIFOTH ICTOTHUH BIUIMB Ha ITi TOKA3HHKH,
30kpeMa «bio-renby, sskuii 30UTblIye iX Ha 7-8 AHIB y MOPIBHSAHHI 3 KOHTPOJIEM.
2. [TorogHo-kiiMaTuuHi Ta TpyHTOBI ymoBH IliBmHA VYkpainu, 3a ymoBH
JOTPUMAaHHS YWHHHUX arpoTeXHIYHMX METOMIB Ta ix Oloyiorizailii, CHPHUSIOTH
OTPUMAHHIO BUCOKHX BPOXKAiB TOPOXY.
3. JIBokpaTHa 0OpoOKa TIOCIBIB TOpOXYy CyMIMIIIIO Oopy Ta MOJiOaeHY
NPU3BOIMIIA JI0 301IBIIIEHHS BpOXKato HaciHHs Ha piBHi 0,19-0,49 1/ra (7,1-17,3%).
4, [Ipenapar «Xenadit» y HamMX JOCHIKEHHSX 3alHSB CEPEIHIO TO3UIIIIO
cepell CTUMYJSTOpIB, 3abe3neuyroud 30UTBIICHHS BpPOXKAK 3€pHA TOpPOXY Y
BHUBYCHHUX copTax y Mexkax 0,17-0,52 1/ra (8,1-20,3%).
5. Hait3nauHinivii BIUTMB Ha MIBUIIEHHS MPOAYKTUBHOCTI TOPOXY 3/1HCHIOBAB
npenapat «bio-renby, AKuUH Npu  MOABIAHIA OOpOOLIl BEreTyrouYux IMOCIBIB

3a0e3revyyBaB J10IaTKOBUH BHXia 3epHa Ha piBHi 0,44-0,70 1/ra (18,3-26,3%).
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6. Haii6inpmmii nogatkoBuit ypoxait — 0,70 1/ra (26,3%) — OyB oTpuMaHuii y
copty CsiT nipu ryctoti 0,9 mnn/ra, y copty Omnor — 0,64 1/ra (21,3%) npu Taxii
e rycToTi, a y coptry Moayc — 0,57 1/ra (22,3%).

1. [IpoTsiroM pOKIB MPOBEASHUX JIOCTIIHKECHb HAMBUIIWKA MOKA3HUK CEPETHBOI
BpOKalHOCT1 OyB y copty O1u1oT, sikuii ctaHoBUB 3,64 T/ra npu rycToTi nocisis 0,9
MIIH/Ta, ToAl siK y copty CBiT BiH mocsr 3,50 1/ra mpu rycroti 1,2 mun/ra. Copt
Mopyc noka3aB MaKCUMaJIbHUHN CEpe/IHIN yposkail 3a mepioJl JOCIIIKEeHb Ha PiBHI
3,12 1/ra npu rycroti 1,2 man/ra.

8. HaiiBumuii Buxia Ou1ka criocrepiraBes y coptiB Omiot, sikuii cranoBus 0,80
T/ra npu rycroti 0,9 Man/ra 3 00poOkoro 1mociBiB npemnaparoM «bio-renby, Ta CBIT,
3 BuxoaoM 0,81 1/ra npu rycrori 1,2 man/ra 1 0,80 1/ra npu rycroti 0,9 mun/ra 3
TaKoOI X 00poOKoro. [HII BapiaHTH AOCTIIKEHHS MaBalld BUXia Olaka B Mexkax
0,46-0,76 T/ra. Bka3ani onTuMaibHI BapiaHTH 32 BUXOJOM OiJIKa IEpEeBUITYBaIN
KOHTPOJIb (00pOoOKa MOCiBiB BO/IO0) B cepeHboMy Ha 12-13%.

Q. OO6pobka MociBiB MiKpoeIeMeHTaMu Ta O10CTUMYIISITOpAMU MPU3BOAMIIA IO
30utbieHHss Macu 1000 HaciHHMH TOpOXY B YCiX BaplaHTax, B pe3yJbTaTl 4Oro Ieu
MOKa3HUK 3pocTaB Ha 6—17% y MOPIBHIHHI 3 KOHTPOJIEM.

10. BuxkopucTtaHi HaMH MIKpOEJIEMEHTH Ta OIOCTUMYJISTOPU Malld 3HAYHUU
BIUIMB Ha KUIBKICTh KBITOK Ha OJHIM pocnuHi. HailOinpin BupaxeHui edexT
crocTepiraBcs Mpu JABOKPATHIN 00poOIl MOCIBIB ropoxy npenaparoM «bio-renby,
AKUU 3a0€311e4yBaB PUPICT KBITOK HA pociuHi: y copty Omnot — Ha 20,3%, y copTy
Mopyc — na 21,0% 1y copty CBit — Ha 22,4%. Ile cBiguuTh NpoO HOr0 BUCOKY
010J710TIYHY Ta CTUMYJIOIOUY AKTUBHICTb.

11.  KinbkicTe yTBOpeHMX 000IB 3HA4HOIO MIpOI0 3anexayia Bim copry. Ha
KOHTPOJIbHUX BapiaHTax (00poOKa MOCiBiB BOAOK) HalO1IbIe 6001B opMyBaIHCs
y coptiB Omot ta CBiT — Bia 4,3 110 5,1 1IT. HA POCIHHI, TPUYOMY TXHS KUIBKICTh
Maja TEHAEHIII0 0 3pOCTaHHs MPHU 3MEHIIEHHI I'YCTOTH MOCIBIB. Y copTy Monyc
el MoKa3HUK cTaHoBUB 3,9 miT. 3a rycrotu 1,5 miu/ra ta 4,3 wrt. 3a ryctotu 0,9
MIIH/Ta, 110 Ha 16% MeHIle, HIX y 3a3HaY€HUX COPTIB.

12. TIlpenapat «bio-renby 3a0e3nedyBaB 30UTbIICHHS KITBKOCTI HACIHMH Ha OJTHY

pocnuny Ha piBHi 6,0, 4,0 Ta 4,5 mrT.
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13. HaiiOinpmmii BIIMB Ha BHXiA 3epHa BuUABHB mnpemapar «bio-remp» y
NOpIBHSHHI 3 HE0OpoOaeHuMH BapiaHTaMu. [Ipu oro BUKOpUCTaHHI el TOKa3HUK
craHoBUB 82—83%, y TOM yac Ik Ha KOHTPOJIbHUX BapiaHTax BiH OyB Ha piBHI 79—
80%, mo Ha 5,1% Ourbmie. BigmiHHOCTEH MK AOCHIHKYBAaHUMHU COPTaMU HE

CHOCTepiFaJIOCSI.
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PO3 11 4
EKOHOMIYHA E®EKTUBHICTDb 3ACTOCYBAHHSA
BIOCTUMYJIATOPIB I MIKPOJAOBPUB ITPU BUPOLLLYBAHHI

JOCJIIKYBAHUX COPTIB I'OPOXY 3A PI3BHUX TYCTOT NOCIBIB

[Ipu BuUpoOIlyBaHHI CUTBCHKOTOCIOMAPCHKUX KYJIBTYpP, 30KpeMa TOpOXY,
KIIFOUOBUMHU TTOKa3HUKAMH E€KOHOMIYHOi €(peKTHBHOCTI € YHCTHA TpUOYTOK Ta
piBEHb PEHTA0CNIBHOCTI BUPOOHMIITBA. 3a JaHUMHU HAyKOBI[IB, EKOHOMIYHA
€(EeKTUBHICTh BHUPOILYBAaHHA TOPOXY 3HAYHOIO MIPOIO 3aJ€XKHUTh B IPYHTOBO-
KJIIMAaTUYHUX YMOB Ta arpoTEXHOJIOTiH, 110 BUKOPUCTOBYIOTBHCS, a ONTUMI3allis
OKpEMHUX €JIEMEHTIB arpoTEeXHIYHOTO0 KOMIUIEKCY J03BOJISIE MOBHICTIO peati3yBaTH
TeHEeTUYHUI NOTEHI[la)I COPTIB. B HaImX MOCTIIKEHHAX €eKOHOMIYHA €()EKTUBHICTh
BU3HAYallach 3TiJHO 3 3araJlbHONPUNHATOI METOAMKOI. 3a JOMOMOIOI0
PO3pO0ICHOI TEXHOJOTIYHOI KapTH MU OI[IHIOBAJIM BUTPATH HA KOHTPOJIBHHX Ta
nocnigHuX BapiaHtax Ha 1 ra mociBiB (momatok E). Ilpu pospaxyHKy BapTOCTi
npoAykilii 3 1 ra My BpaxoByBaJM, IO I[iHA | TOHHM TOBAPHOT'O 3€pHA TOPOXY
crtanom Ha 01.01.2023 cranoBuia 6m3bko 12000 rpH

JIiss BU3HAYEHHsI BUTpAT MPHU BHUPOIIYBaHHI TOpoxXy Ha | ra mociBiB Mu
BUKOPUCTOBYBAJIM I[IHM Ha TMOCIBHUWA MaTepiall, MaJIMBHO-MACTUJIbHI MaTepialiy,
3apo0ITHY IUIATy Ta IHIII BUTpAaTH, MO OylM akTyadbHl B YKpaiHI CTaHOM Ha
01.01.2023 poky. Ilicns nporo Hamu Oy po3paxoBaHI 3arajibHl BUTpPATH Ta ix
CTPYKTYypa JUIsl BCIX AOCIIKYBAHUX COPTIB, @ TAKOXK JJI1 KOHTPOJILHUX BaplaHTIB
(0O6pobOKa MMoCiBiB BOJIOIO).

3 Tabnuill ypoKaiHOCTI MU BUOpAJIH JJaH1 PO YPOKAMHICTH 3 OJJTHOTO TEKTapy
3epHa TOpoxy IO BapiaHTax aociiny (Tabi. 4.1).

Jani Tabmmii 4.1 cBiq4aTh, 10 YPOKAWHICTH 3 OJTHOT'O T'EKTApy 3€pHA TOPOXY
o JOCiay KojauBaBcsa B Mexax 21,1 - 36,4 n/ra. Sk Oyno 3a3Ha4ueHo B po3aiil 3,
HalilMeHIIMM BiH OyB y copTy Moayc, a y coptiB Omior Ta CBiT OyB OJIM3bKUM 32
3HaueHHAM. B ycix copTiB 301p 3epHa 1o BapiaHTax 3 00pOOKOI0 MIKpOEIEeMEHTaMU
Ta OlOCTUMYJISITOpAMU TEPEBUIYBAB KOHTPOJIbHI BapiaHTU (0OpOOITOK MOCIBIB
BOJIOI0) B cepenHboMy Ha 12 - 22%. Haitbinbina cepentst ypoxalHICTh 3 OJTHOTO

reKTapy 3epHa ropoxy Oymna y copry Omiot npu rycroti 0,9 mun/ra (36,4 1/ra) ta
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copty Cgit (35,0 w/ra) mpu rycrori 1,2 MiH/Ta 3a yMOB OOpOOITKY IOCIBIB
npenapatoM "bio-rens".
Tabnuysa 4.1.

BasnoBuii 30ip 3epHa copTiB ropoxy (1/ra) 3ajies;kHo Bi JOCTIIKyBaHNX
(daxropis (cepeane 3a 2019-2021 pp.)

®akTop B — ®axkrop C -

I'yCTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-konTpons | Mo + Bo | Bio-rens Xenadit
®daktop A — copt OmoT

1,5 mn/ra 27,8 29,7 33,9 30,3
1,2 mue/ra 28,9 31,8 34,2 31,8
0,9 miH/Ta 30,0 33,1 36,4 34,4
copt Monyc
1,5 mun/ra 21,1 23,4 25,6 22,8
1,2 mun/ra 25,5 29,8 31,2 30,7
0,9 mun/ra 23,9 26,2 28,3 26,4
copt Cair
1,5 maH/Ta 23,8 27,1 29,8 28,3
1,2 mn/Ta 28,2 33,1 35,0 32,5
0,9 mun/ra 26,6 30,2 33,6 31,3

3 ormsiy Ha 3HaYeHHs Tabnui 4.1., 3 ypaxyBaHHSIM BUIIE3a3HAUYCHOI I[IHU HA
1 m ropoxy MU BHUPaxOBYBalld BapTiCTh OTPHMAHOI MPOAYKINI 3a BapiaHTaMU
JOCHiy 1 3Benu iX y Tadmuio 4.2. Anani3 Tabnuii 4.2. BKasye, 1110 BapTICTh 3epHa
3 1 ra mociBy CyTT€BO pI3HMJIACS 3a BaplaHTaMU JOCTIAYy: Ha KOHTPOJIBHHX
BapiaHTax BOHa OyJia HailMeHIIo0 1 KosnmBayiacs Bijx 33,3 Tuc. rpa/ra go 36,0 tuc.
rpa/ra ais copty Omnot; Big 25,3 no 36,0 tuc. rpa/ra ang copty Moayc ta ais
copty Cait — Bix 28,5 no 33,8 Tuc. rpa/ra.

3acTocyBaHHS MIKPOETIEMEHTIB 1 010CTUMYIISITOPIB 3HAYHO 301TBITYBAIIH 1IEH
noka3Huk. HaitBumum Bin O0yB y copty Omtot 3a rycrotu 0,9 mun/ra — 43,6 Tuc.
rpu/ra, y copty Monyc — 3a rycrotu 1,2 mau/ra — 37,4 Tuc. rpu/ra ta B copty CBit
— 42,0 tuc. rpu/ra 3a ryctotd 1,2 miH/ra 3a 00poOKku 1ociBiB npemaparoM «bio-
reNby. 3aCTOCYBaHHS MIKpOETIEMEHTIB Ta «XenadiTy» gaBano 3HaueHHs Ha 12—14%

MEHIIIE, HIXK MTPU 00poOI1Il MOCiBIB npenapaToM «bio-Tenby.
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Tabnuys 4.2

Bruius gociikyBanux gpakTopiB Ha BApTIiCTh 3epHA COPTIB ropoxy 3 1ra
nociBiB (rpH.), (cepeane 3a 2019-2021 pp.)

®axTop B — ®axrop C -
I'yCTOTa MOCIBIB BapiaHTH 0OPOOKH IOCIBIB
Bona-koutpons | Mo+Bo | Biorems | Xemadir
®axkrop A — copt Omior
1,5 mnn/ra 33360 35640 40680 36360
1,2 mun/ra 34680 38160 41040 38160
0,9 mun/ra 36000 39720 43680 41280
copt Monayc
1,5 mnn/ra 25320 28580 30720 27360
1,2 mun/ra 30600 35760 37440 36840
0,9 mnn/ra 28680 31440 33900 31680
copt Cair
1,5 mun/ra 28560 32520 35760 33960
1,2 mun/ra 33840 39720 42000 39010
0,9 mun/ra 31920 36240 40320 37560

Butparu komriB Ha 1 ra (opeHIa 3eMeNbHHX TaiB, oIjiaTa mpaili, BapTicTh
[IMM, nHaciHHs, AOOpPHUB, OTPYTOXIMIKATIB, TPAHCIOPTY, aMOPTHU3aLli, HIOTOYHOIO
PEMOHTY, BOJIM Ta IHIINX MPSMUX BUTPAT, (DIKCOBAaHUH MOJATOK) MPU BUPOIIYBaHHI
COPTIB TOPOXY IO BapiaHTax JOCHIAY (CepeaHe 3a pOKU JOCTIIKECHb) IPUBEACH] B
Tabmuil 4.3.

I3 TaGnui 4.3. BUAHO, III0 BUTPATH KOIITIB Ha 1 ra BapiroBaiu B Mexax 19,4—
24,2 TuC. TpH/Ta, 110 TOB’S43aH0 3 JOJATKOBUMH BUTpaTaMH Ha NOCIBHE HACIHHA Ha
3arymieHux Bapiantax (1,5 muH/ra), BUTpaTaMu Ha 30UpaHHS Ta IMEpPEBE3EHHS
JTIOJIATKOBOT'0 BPO’KAK0 Ta MOro JOPOOKM 3a KpalluMy BapiaHTaMH, BCl 1HII 00’ eMu
3aTpaT 3a BciMa BapiaHTaMu JAociiay Oynau totoxkHi. AHapymiko O. M. [25, 149]
BKa3ye, 110 MpH npoBeaeHHi nociifaiB y 2017-2019 pokax cyma BUTpaT y IiHaX THX
POKIB KoimBayacsi B Mexxax 12,3—18,7 Tuc. rpu/ra, mo HaOIMKAETHCS 0 HAIINX

naHux y uinax 2024 poky.
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Tabnuys 4.3.

Butpartu npu BUPOUIyBaHHI COPTIB ropoxy 3aJ1€:KHO BiJl 10CJTIIKYBaAHNX
dakropis (rpu/ra) (cepeane 3a 2019-2021 pp.)

®daxkrtop B — ®axkrop C -

I'yCTOTa MOCIBIB BapiaHTH 0OpOOKH TOCIBIB
Bona-xonTtpons | Mo+ Bo | bio-rens Xenadit
®akrop A — copt Omior

1,5 mun/ra 22905 23371 24172 23702
1,2 mnn/ra 21684 22316 22818 22548
0,9 mnn/ra 20463 21128 21780 21576
copt Moayc
1,5 mun/ra 21793 22325 22795 22458
1,2 mnn/ra 21120 21984 22321 22365
0,9 mnn/ra 19451 19983 20436 20248
copt CBIT
1,5 mna/ra 22241 22940 23492 23371
1,2 mnn/ra 21568 22532 22931 21061
0,9 mia/ra 19899 20647 21315 21061

I3 TaGmui 4.3. BUAHO, III0 BUTPATH KOIITIB Ha 1 ra BapiroBaiu B Mexax 19,4—
24,2 tuc. rpH/ra, 1o MOB’SI3aH0 3 JOJaTKOBUMHU BUTpaTaMU HA TIOCIBHE HACIHHS Ha
3arymieHux BapiaHtax (1,5 muiH/ra), BUTparamMu Ha 30UpaHHS Ta IMEpPEBE3EHHS
JIOIATKOBOT'0 BPO’KaK0 Ta MOro JOPOOKHU 3a KpalluMu BapiaHTaMH, BCl 1HII 00’ €MU
3aTpar 3a BCciMa BapiaHTaMu Jociiay Oynu TotoxHi. AHapymko O. M. [25, 149]
BKa3ye, 110 mpu nposeaeHHi gociiaiB y 2017-2019 pokax cyma BUTpaT y IIHAX THX
POKIB KoimBayacsi B Mexxax 12,3—18,7 Tuc. rpu/ra, mo HaOIMKAETHCSA 0 HAIIUX
nanux y 1miHax 2024 poky.

VY Hamumx nociijiax HaMBUIIMMU BUTpatu Oynu y copty Ormuiot 3a rycrotu 1,5
MJIH/Ta TIPU 3acTocyBaHHI mpemnapary "bio-rems" - 24172 rpu/ra Ta npemnapary
"Xenadit" - 23702 rpH/ra, B TOH yac, K npu o0poOIii MociBiB Boj0t0 - 22905 rpH/ra.

Haiimenini Butparu - 19451 rpu Oynu y copty Moayc Ha KOHTPOJIBHOMY BapiaHTI
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(06poOka Bos010). L1i gani BKa3yroTh, 1110 BUPOILYBAHHS TOPOXY € OUIBIII 3aTPaTHUM,

HIK BUPOLTYBaHHS SSYMEHIO a00 mpoca 3a MOoAIOHUMH TEXHOJIOT1SIMU.

[TpubyTox Bix peamizailii IPOAYKIi € OCHOBHOI CKJIQJOBOIO 3araibHOTO

npuOyTKy. BiH 00UMCITIOETHCS SIK PI3HUIA MK 00CSITOM peani3oBaHOi MPOMYKIIIT

(0e3 BpaxyBaHHS MOAATKY Ha J100aBJIEHY BapPTICTh 1 aKIU3HOT'O 300pYy) Ta ii MOBHOIO

coOiBapricTio. HeoOxiaHO 3a3HaunTH, 110 30MTKOBUX BaplaHTIB y JIOCI]iIl He OyIIo.

JlaH1 111010 BIUIMBY JIOCTIKYBaHUX (DAKTOPIB HA MPUOYTOK 3a BapiaHTAMH JIOCTIAY

HaBeneH1 B Ta0auil 4.4.

Tabnuys 4.4.

BnumB nociigkyBaHux GgakTopiB Ha npudyTOK (IPH/ra) 3a COPTAMH FOPOXY
(cepexne 3a 2019-2021 pp.)

®Paktop B — Paxrop C -
I'yCTOTa MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Boga-kontpons | Mo + Bo | bio-rens Xenadit
®akrtop A — copt Omior
1,5 man/ra 10455 12269 16508 12658
1,2 mn/ra 12996 15844 18221 15612
0,9 man/Ta 15537 18592 21900 19704
copt Monyc
1,5 maa/Ta 3527 5754 7925 4901
1,2 mnn/ra 9480 13776 15119 14477
0,9 mnn/ra 9229 11457 13524 11432
copt Cair
1,5 mun/ra 6318 9580 12268 10589
1,2 mn/ra 12272 17188 19049 16336
0,9 mnn/ra 12021 15593 19004 16498

Jani Tabauii 4.4. cBiq4aTh, 10 MPUOYTOK PI3HUBCS 3a BapiaHTamu 1 OyB y

mexax 3527-21900 rpu/ra. Ha koHTpoapHUX BapiaHTax (00poOITOK MOCIBIB BOJIOKO)

HaOUTBIINM BiH OyB y copTy Ormior — 15537 rpa/ra 3a rycrotu nocisis 0,9 mis/ra,
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y copty CBit — 12272 rpn/ra 3a ryctoTu nocisiB 1,2 min/ra, a B copty Mogyc 3a

TaKoi K I'yCTOTH — Ha piBH1 9480 rpH/ra.

HaiiGinpioro 3HadeHHsT MPUOYTOK JOCATAaB y BCIX COPTIB mpH 00poOiri

nociBiB npenaparoM «bio-Tenby, ae 3a pi3HUX TYCTOT MOCIBIB: y copTy Omior —

21900 rpu/ra 3a rycrotu 0,9 mnn/ra, a B coptiB Moayc — 15119 rpu/ra ta CBiT —

19049 rpu/ra 3a rycroru 1,2 mis/ra.

[IpuOyTOoK mpU BUKOPUCTAHHI MIKPOEJIEMEHTIB Oopy W MoJi0JeHy Ta

cTumynaropa «Xenadirt» 3HaxX0IUBCS TPUOIU3HO HA OJJHOMY PIBHI ¥ mocTynaBcs

npenapaty «bio-renb» 3a BapianTamu aociiny Ha 6—14%.

Tabnuys 4.5.

CoobiBapTicTh 1 11 3epHA COPTIB ropoxy (IPH) 3aJ1€KHO Bil YMOB BUPOIIYBAHA
(cepemne 3a 2019-2021 pp.)

®Paxrop B — ®axrop C -
I'yCTOTa MOCIBIB BapiaHTH 0OpPOOKHU IMOCIBIB
Bopa-kontpons | Mo+ Bo | bio-rens Xenagit

®aktop A — copt Omiot
1,5 mua/Ta 824 787 713 782
1,2 mn/ra 750 702 667 709
0,9 miH/Ta 682 638 598 627

copT Moayc

1,5 miH/Ta 1033 954 890 985
1,2 mnn/ra 828 738 715 728
0,9 miH/Ta 814 763 722 767

copt Cair
1,5 maH/Ta 934 846 788 826
1,2 mnn/ra 765 681 656 697
0,9 mun/ra 748 684 634 673

BaxxuBUM €KOHOMIYHMM IOKa3HUKOM € cOO0iBapTIiCTh | II BHPOIIECHOi

OPOAYKIi, sIKA € YaCTKOIO BiJ MOJUITY BCIX 3aTpaT B IPOLIOBOMY €KBIBaJE€HTI Ha

NOKa3HMK BaJOBOr0 BpOXkaro 3 1 ra rnocisy.
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JlaHi co6iBapTOCTI 3epHA COPTIB TOPOXY 3a BapiaHTaMH JOCIITy HABEICHI B
Tabmnuili 4.5.

3a maanmu Tabnui 4.5. HaliBuIa co0iBapTiCTh 3epHA Oyiia Ha KOHTPOIHHUX
BapianTax (0OpoOITOK TIOCIBIB BOAOI) y BCIX JOCHIKYBAaHUX COPTIB, IO
MOSICHIOETHCS HAMMEHIIIOI YpPOXKalHICTIO HA HUX, 1 KOJMBAJach y Mexax 748—
1023 rpu/i1.

Haiimenmioro BoHa Oysia Ha ONTHUMaJbHUX 3a TYCTOTOIO TOCIBIB BapiaHTax
npu  ix oOpoo61 npenapatoMm «bio-Tenby, M0 B po3pi3l COPTIB BUTIISAAAE TaKUM
yuHOM: y copty Ormutot — 598 rpH/11 3a ryctotu nociBy 0,9 min/ra, y copty Moayc
— 715 rpu/u, Ta B copty CBIT — 634 rpH/11 32 TYCTOTH NOCIBIB 1,2 MuIH/Ta.

3acToCyBaHHS MIKPOEIEMEHTIB 1 CTUMYJIITOpa «XenadiT» TakoX 3HAYHO (Ha
9-15%) 3MeHIIyBaI0 COOIBAPTICTH 3€pPHA TOPOXY MOPIBHIHO 3 KOHTPOJIEM.

OCHOBHUM €KOHOMIYHHMM TMOKa3HHWKOM, IO BHU3HA4Ya€ TOCIOAAPCHKY
JIOLUTbHICTh 3aCTOCYBAHHS TIET YW 1HIIOI TEXHOJIOTT BUPOILTYBaHHS KYJIbTYPH, € 1i
peHTa0eNbHICTh Ta ii pIBeHb, IKUM BU3HAYAETHCS SIK YACTKA BIJ JIJICHHS MPUOYTKY
Ha BUTPATH, BUPAKEHY Y BIJICOTKAX.

JlaH1l, O UTIOCTPYIOTh PIBEHb PEHTAOENIBHOCTI JOCTIIKYBAaHUX BaplaHTIB
ropoxy, HaBejeH1 Ha puc. 4.1, 4.2, 4.3.

Ak BuaHO 3 puc. 4.1., peHTaOeNbHICT, HA KOHTPOJIBHUX BapiaHTax y COpPTY
Omnot Oyna Ha piBHi Big 45,6% (rycrota 1,2 man/ra) no 75,9% (0,9 mnn/ra) 1 mana
TEHACHLIII0 J10 30UIbIIEHHS 31 3MEHIIEHHAM TYCTOTH IIOCIBY. 3aCTOCYBaHHS
MIKpPOETIEMEHTIB 1 010CTUMYJISTOPIB BEIO A0 MiABUILECHHS PIBHS PEHTA0EIbHOCTI 32
BCiMa BapiaHTaMu JOCIITy TOPIBHSIHO 3 KOHTPOJIBHUMH (0OpOOKa MOCIBIB BOIOKO).
HaiiBumoro B copry Oruior Oyna peHTabenbHICTh MPU ABOKPATHIN 00po0Ill TOpOXy
npenapatom «bio-reisy» 13 rycrororo nocisiB 0,9 mun/ra — 100,6%, 1110 € T1O0CUTH
BHCOKUM ITOKa3HUKOM 1 3HaXOAWThCS HA PIBHI JaHUX, HABEJICHUX MJIsI TOPOXY

OaratbMa aBTOpaMu JJIA PI3HUX KIIIMAaTUYHUX 30H YKpaiHHu.
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PenTabenbHicTh, %
120

100,6
100
88 91,3
79,9
80 75,9
& 68,3 69,2
60 52,5 534
45,6
40
20
0
Bona - koHTpOIB Mo +B bio-renp Xenagir

=1,5wm/ra ®1,2mm/ra ®0,9 win/ra
Puc. 4.1. BinmuB nocnikyBaHuX (PakToOpiB HA pEHTAOENbHICTh TOPOXY COPTY
Omor, (cepemnne 3a 2019-2021 pp.)
Pucynok 4.2 BimoOpakae MOKa3HUKHU PiBHSA peHTA0EIBHOCTI copTy Momyc 3a
Bapiantamu pgociiny. HaliHmkdoro BoHa Oyina Ha KOHTPOJIBHOMY BapiaHTI Ha
3arymenux mociBax (1,5 mma/ra) — 16,2%, a HaitBumow — 67,7% mpu oo6poOIri

MOCIBiB TpenapaToM «bio-Tenb» 13 TycToTor nociBiB 1,2 MiH/Ta.

PenTabennHicTh, %
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70 67,7 66,2 64

62,7 !
5 57.3 56,5
50 449 474
40 348
258

30 218
20 16,2

0

Bopa - konTposs Mo+B Bio-rens Xemnagit

® ] 5mum/ra ™12 miaa/ra ®0,9 mun/ra

Puc. 4.2. BinuB gocnimkyBaHux (akTopiB Ha peHTa0EIbHICTh TOPOXY COPTY

Monyc, (cepenne 3a 2019-2021 pp.)
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BruB nocnimxyBaHux (QakTopiB Ha peHTaOEIbHICTh BUPOILYBAHHS TOPOXY
copty CBir umtocTpye puc. 4.3.

O4eBuAHO, 110 HAWMEHIITY PEHTa0ENbHICTh MaJIl KOHTPOJBbHI BapiaHTH, fIK 1
B IHIIIMX COPTIB BOHA 30UIbIITyBasIacs 31 3MEHIIEHHSIM I'yCTOTH TOCIBIB 13 1,5 MmuiH/ra
o 1,2 ta 0,9 mun/ra, 1o, Ha Hally AYMKY, IIOB’SI3aHO 31 3MEHILIEHHSIM BUTpAT Ha
KOIITOBHE HACIHHS Ta MIABUIICHHS YpPOXKAMHOCTI TMpPH 3aCTOCYBaHHI SIK
MIKPOEJIEMEHTIB, TaK 1 010cTUMYJIATOpiB. HaliBuiow peHTadenbHicTh y copTy CBIT
Oyna Ha rycrorax 1,2 mun/ra (83,0%) ta 0,9 mun/ra (89,2%) npu 00poOi1i mociBiB

npenapatoM «bio-renpy. 3acTocyBaHHS MIKPOCIEMEHTIB O0py 1 MOJiOACHY JaBaio

PenrtabenbHicTh, %
100

89,2

Ha IHUX TYCTOTax pEHTaOENbHICTh BiAmoBimHO 76,3% Ta 75,5%, a mpemnapary
90

«Xenadit» — mo 78,3%.
83
80 76,3 755 83
72,1
70
60,4
60 56,9
52,2
5 455
418

4

3 28,4

2

1

0

Bopa - korTposs Mo+B Bio-rens Xemnagirt

o

o

o

o

o

B 1 5vma/ra ®1,2wvaa/ra  ®0,9 mun/ra

Puc. 4.3.  Bmnus nocnikyBanux ¢akTopiB Ha peHTa0EIbHICTh TOPOXY COPTY
CgiT, (cepenne 3a 2019-2021 pp.)
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BucnoBku 10 po3ainy 4

OTxe, 3acTOCyBaHHS MIKPOEJIIEMEHTIB 1 OlOCTUMYJSTOPIB 30UIbLIYE
peHTA0ENBHICTh YCIX JOCTIHPKYBAHUX COPTIB TOPOXY, & HAUBUIIHUM II€H MOKA3HUK €
npu 00poO11l TOCiBIB npenaparoM «bio-Tenby.

Ha exoHOMIYHI MOKa3HUKHU TMPU BUPOIIYBAHHI FOPOXY BIUIMBAIA TIEBHOIO
MIpOIO BCI JIOCHIJKYBaHI (akTopu — COPT, T'yCTOTa IMOCIBIB, O10CTUMYISTOPH.
Kpamum BusBuBcs copt Ormor, sikuit 3a ryctotu nociBy 0,9 miH/ra Ta TBOKpaTHIN
00pob611i mpenapaTtom «bio-renb» naBaB npuOyTok 21900 rpH/ra, 3abe3neuyrouu
penTabenbHicTh Ha piBHI 100,6%. Jlemo noctynascs ifomy copT CBIT 13 IPUOYTKOM
19049 rpu/ra ta pentabenbHicTiO 89,2% 3a TUX *e yMOB BupouryBaHHs. CopT
Monyc mMaB 11 noka3HUKHA Ha piBHI 15119 rpu/ra ta 67,7% 3a ryctoTH MOCIBIB

1,2 mutH/Ta, M0 BKa3ye Ha WOTO CIabKy afanTUBHICTH 10 yMOB [liBaHS YKpainu.
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PO3JILTI 5

EHEPTETMYHA E®EKTUBHICTH 3ACTOCYBAHHS
BIOCTUMYJISITOPIB I MIKPOEJIEMEHTIB ITPM BUPOIIYBAHHI
TOPOXY

Bimomo, 1m0 BHACHIIOK aCUMUIAIIT COHSYHOI €Heprii IiJl yac Mpolecy

dboTOCHHTE3Yy POCIVMHHM 3/1aTHI HAKONMYyBaTH eHeprito COHIIS Y BUTIISAA1 OpraHigHO1

pedoBHHU. YacTKOBO 1151 €Hepris We Ha 3aJJ0BOJICHHS BJIIACHUX NMOTPEO, a 4aCTKOBO

BIJIKJIQIAETHCS B PI3HOMY BUIJISIAL B 3amac (cTeben, HACIHHS, KOPEHIB TOIIO), 10

BUKOPUCTOBY€ETHCS JIIOJACTBOM Ha pi3Hi wim [158, 159, 237]. Ilpu po3paxyHkKy

EHEPIreTUYHO1

e(heKTUBHOCTI

B HamuX I[OCJ'IiI[)KeHHHX M KOPHUCTYBAJIHCA

METOJIUKOI0, pO3pO0JICHOI0 B HAIIIOMY YHIBEPCHUTETI akajiemMikoM Ymkapenko B. O.

31 cmiBaBTOpamMu [159]. BBakaroTh, SKIIO JOCTIIKYyBaHA TEXHOJIOTiS Beae O

BiJI’€MHOTI'0 OajlaHCy €Heprii, BOHA € HepalllOHAJIbHOIO, a B HAIIIMX JOCIIIax 3a BCIMa

BapiaHTaMU JOCTIY 1€l MOKa3HUK OyB MO3UTUBHUM.

Tabnuus 5.1.
BB gociigkyBaHux GakTopiB HA MPHUXiJ eHePril 3 yPoKa€EM COPTIB ropoxy
(I' Ax/ra) (cepenne 3a 2019-2021 pp.)

Pakrop B — @axkrop C -

T'yCTOTa MOCIBIB BapiaHTU 0OpPOOKH MMOCIBIB
Bona-koutpons | Mo + Bo bio-renb Xenadit
®axktop A — copt Omior

1,5 man/ra 49,18 52,54 59,97 53,60
1,2 maH/Ta 51,12 56,25 60,50 56,25
0,9 man/Ta 53,07 58,55 64,39 60,85
copt Monyc
1,5 mun/ra 37,33 41,40 45,29 40,33
1,2 mun/Ta 45,11 52,72 55,19 54,31
0,9 muH/Ta 42,28 46,35 50,06 46,70
copt CBIT
1,5 maH/Ta 42,10 47,94 52,72 50,06
1,2 mua/ra 49,89 58,55 61,92 57,49
0,9 mun/ra 47,06 53,42 59,44 55,37
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EHeproeMHICTh ypokato ropoxy 3a BaplaHTaMu JOCIIy MU pO3paxOBYyBaJIH,

NpUiMar0Ovy, 10 BMICT CYXHMX PEYOBHH Y 3€pHI TOpoxy € Ha piBHI 87% mipu

BoJsiorocti 3epHa 13%, a eHepris, MO MICTUTHCS B 1 KI' CyXOi PEUOBHMHU HACIHHS

ropoxy, popisaioe 4912,8 Kkaun. [144, 237].

VY rtabnumi 5.1. HaBeAeH1 JaH1 MO0 MPUXOAY €HEprii 3 ypokaem COpPTIB

ropoxy (B I'JI>x/ra) B cepeTHbOMY 3a POKH JOCIIIPKEHb 3a BapiaHTaMU JOCIIITY.

Jani Tabnuii 5.1. cBi4aTh, 110 HAMBUIIIOIO €HEPrOEMHICTh BpOXKaro OyJia B

copry Omnor 3a rycroru mnociBiB 0,9 miH/ra mpu iX [ABOKpaTHIM 00poOIl

npenapatoM «bio-rensy 1 cranoBuina 64,39 I'/Ixx/ra. ¥ copty Moayc ueil noka3HUK

cAraB Makcumymy 3a rycrotu 1,2 mmn/ra (55,19 I'/Ix/ra) npu oOpoOIi mociBiB

npemnaparom «bio-renpy», y copTy CBIT 3a aHAJIOTTUHUX YMOB BUPOIIYBaHHS MPUXiJ

eneprii ckiangas 61,92 I'Jlx/ra, mo Ha 2,47 I'[[x/ra Menmie, HiX y copTy OTUIOT.

BB pociiakyBaHux GakTopiB HA BUTPATH €HEPril IPU BUPOLILYBaHHI
copriB ropoxy (I'/I:x/ra) (cepenne 3a 2019-2021 pp.)

Tabnuys 5.2.

®aktop B — ®axkrop C -
I'yCTOTa MOCIBIB BapiaHTU 00pOOKH MOCIBIB
Bogna-kontpons | Mo+ Bo | bio-rens Xenadit
®aktop A — copt Omior
1,5 mnn/ra 21,77 28,13 28,91 28,24
1,2 mn/Ta 25,51 26,05 26,50 26,00
0,9 mnn/ra 23,25 23,83 24,44 24,07
copt Monayc
1,5 mnn/ra 26,54 26,97 21,37 26,86
1,2 mn/Ta 24,88 25,68 25,94 25,85
0,9 mnn/ra 22,12 22,55 22,94 22,59
copt Cair
1,5 mnn/ra 27,04 27,65 28,15 217,87
1,2 miH/Ta 25,38 26,29 26,64 26,18
0,9 mnn/ra 22,62 23,29 23,92 23,49
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Jlanmi MU 3a TEXHOJOTIYHOIO KapTOIO JOCIHiTy MPOBOJWIM OIIHKY 3aTpaT
eHeprii 3a Bapiantamu pocaiay (moxatok XK), a pesynbratu 38€1u B TaOIULIO 5.2.

AHanizyroun Tabnuiro 5.2., MU NOMITHIM I MaiKe MOBHY KOpPESLIo 3
aHAJIOTIYHOI TabnuIero po3auty 4, ska CBITYUTH NPO TPOIIOBI 3arpaTH 3a
BapiaHTamu nociiny. Haibinbm 3aTpaTtu eHeprii Oyiu Ha 3aryIieHux MmociBax, 1o
IOB’A3aHO 3 JOJATKOBUMHM €HEPrOBUTpAaTaMW Ha HACIHHA, SKE€ € JIOBOJI
eHeproMictke. Ha BapiaHTax, e oTpuMaHa HalBHILA BPOKANWHICTh, Il KOXKHOIO
COpTY 1€l MOKa3HMK MaB TaKl 3Hau€HHs Mpu 00poO1i nociBiB npenapatoM «bio-
renby»: y copty Omnor 3a rycrotu nociBiB 0,9 mnn/ra — 24,44 T'J>x/ra, y copTiB
Monyc 1 CsiT 3a rycrotu 1,2 muiH/ra — BignoBiaHo 25,94 ta 26,64 ra.

3a pI3HUIICI0 €HEPrOEMHOCTI M 3aTpaT €Heprii 3a BaplaHTaMu AOCIIAY MH
BU3HAYaJld IPHUPICT €Heprii 3 ypoxkaeM (Tadbmuus 5.3).

Tabnuys 5.3.

Bruius gociikyBaHux (paKkTOpiB HA MPUPICT eHeprii NPU BUPOLLYBAHHI
copris ropoxy (I'Lx/ra) (cepeane 3a 2019-2021 pp.)

®akrTop B —rycrora @axkrop C -
MOCIBIB BapiaHTH 00pOOKH MOCIBIB
Bona-xontpons | Mo + Bo | bio-rens Xenadit

®akrop A — copt Omor
1,5 mua/ra 21,40 24,41 31,06 25,36
1,2 mun/ra 25,61 30,20 34,01 30,10
0,9 mun/ra 29,82 34,73 39,96 36,79

copt Monyc
1,5 mnn/ra 10,79 14,43 17,91 13,48
1,2 muH/Tra 20,23 27,03 29,25 28,46
0,9 mnn/ra 20,16 23,80 27,12 24,11

copt Cair
1,5 mnn/ra 15,07 20,29 24,57 22,19
1,2 maH/Ta 24,50 32,26 35,27 31,31
0,9 muH/ra 24,44 30,13 35,52 31,88
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Jani Tabnumi 5.3. cBigq4aTh, M0 HAHOLIBIINKA PUPICT €HEprii 3a0e3reuyBas
copt Omnot — Big 29,82 I'JI>x Ha koHTpO:1 (00p00ITOK BOJ010) 110 39,96 I'/Ix npu
3actocyBaHHI Tpemaparty «bio-renmb» 3a ryctorm mociBiB 0,9 min/ra. Y copTiB
Monyc i CBiT 32 onTUMaIbHOI TYCTOTH TOCIBIB (1,2 MITH/Ta) MaKCUMaTbHE 3HAYCHHS
IPUPOCTY €HEePTii 13 3acTOCyBaHHAM Tipenapaty «bio-renby 0yio BiamosigHo 29,25
ta 35,27 I'[Ix/ra.

BaxxiuBoI0 XapakTEpUCTUKOIO JOCHIKYBAaHUX TEXHOJIOTIH BHUPOIIYBAHHS
rOpPOXY € EHEPrOEMHICTD 1 LIEHTHEpa MPOAYKIIii, TOOTO KIIBKICTh €HEeprii 3aTpadyeHol
Ha OJJMHULIO 11 BUPOUTYBaHHS, IKY BUCBITIIIOE Ta0IuIs 5.4.

Tabnuys 5.4.

BruiuB gociizkyBanux GakTopiB HA eHEPrOEMHICTH MPOAYKIIil COPTIB ropoxy
(I' /) (cepeane 3a 2019-2021 pp.)

daxkrtop B — @axrop C -

I'yCTOTa MOCIBIB BapiaHTU 00pPOOKH MOCIBIB
Bopa-xkontpons | Mo+ Bo | bio-rens Xenagit
®aktop A — copt Omiot

1,5 mun/ra 1,00 0,95 0,85 0,93
1,2 mn/ra 0,88 0,82 0,77 0,80
0,9 miH/Ta 0,77 0,72 0,67 0,70
copt Monyc
1,5 mu/ra 1,26 1,15 1,07 1,18
1,2 mn/ra 0,98 0,86 0,83 0,84
0,9 mnn/ra 0,93 0,86 0,81 0,86
copt Cair
1,5 mun/ra 1,14 1,02 0,94 0,98
1,2 mnn/ra 0,90 0,79 0,76 0,81
0,9 mun/ra 0,85 0,77 0,71 0,75

VY BCIX JOCIIIPKYBAaHUX COPTIB EHEPrOEMHICTD 1 1] 3epHA TOPOXY 3HUKYBaJIaCs
31 3MEHILIEHHSIM I'yCTOTH MOCIBIB Ta 30UTbLIEHHSAM Horo BpoxkaitHocTi. HaliOo11b111010

BOHa Oylla Ha KOHTPOJIbHUX BaplaHTax (0OpoOITOK MOCIBIB BOJOK) 1 Jgocsraina
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3HayeHHs B copty Omot — 1,00 I'Jlx/11, y copty Moayc — 1,26 I'J[>/11 Ta B copTy
Csir — 1,14 I'Jxx/11.

Haiinmxde 3HadeHHs 1Ie¥ MOKa3HWK MaB Ha KpalluX BapiaHTaxX IOCIIAY: y
copty Omnor — 0,67, y copry Moayc — 0,81 1 B copty CeiT — 0,71 I'J[>x/11 32 ymoB
00poOKM MOCiBIB mpenapatoM «bio-Telnb) 3a ONTUMAIbHUX T'YCTOT MOCIBIB.

OCHOBHUM KpUTEPIEM OI[IHKM EHEPreTUYHOi e(EeKTHUBHOCTI BapiaHTIB
JOCHIy € €HepreTUUHUN KoedillieHT, SSKUi BKa3ye Ha BIJIHOIIEHHS OJIEP’KaHOi 3
BpOXKaEM eHeprii Ao ii 3aTpaT Ha 1 ra.

Lleli moka3HUK 3anexaB BiJ YMOB BHpPOILYBaHHA TOpPOXy W Yy Jociiai
KoiuBaBcs B Mexax 1,41-1,98 Ha KOHTpPOIBHUX BapiaHTax, IO BiJIMOBITA€ HOTO
CepeIHhOMY 3HAYCHHIO TPH BHUPOIIYBaHHI TOPOXY B TOCMOAApCTBaxX YKpaiHU.

UwrcenbHi 3HAYCHHS IIHOTO TIOKa3HUKA HaBeeH1 Ha puc. 5.1, 5.2, 5.3.

Koedirient
3
2,64
2,46 2,53
25 2,28 2,28
2,16 207 2,12
? 187 ' 19

2 1,77 ' ’
15

1
0,5

0

Bopa - konTpons Mo+B Bio-rens Xenadit

B [,5mma/ra ®1,2 mua/ra ®0,9 mua/ra

Puc. 5.1. Bmuus nocnipkyBaHux (GakToOpiB HA EHEPreTUYHUN KoeilieHT
ropoxy copty Omior, (cepeane 3a 2019-2021 pp.)

3 puc. 5.1. BugHO, 110 B copTy O1UI0T €HEpreTUYHUI KOe(III€HT 3MIHIOBABCS
Big 1,77 Ha KOHTPOJII MpU 3arymeHoMy MmociBl 10 2,64 Ha BapiaHTI 3 TYCTOTOIO

0,9 muH/ra 1 06p0o011i ropoxy npenaparoM «bio-Tenby.
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3a miei rycrotu mociBiB 00poOka mpemapatom «Xemnadit» Qopmysana
KoedilieHT eHepreTuyHoi epeKTUBHOCTI Ha piBHI 2,53, a MpH 3acTOCYBaHHI
CyMIIIKH OOpy Ta MOJi01eHy — Ha piBHI 2,46.

[Toka3HukM eHepreTM4HoOro koediuieHta st copry Moayc HaBeleHI Ha
puc. 5.2,

AHani3 puc. 5.2. BKasye, M0 KOeQilll€eHT eHePreTHYHOI €EKTUBHOCTI COPTY
Monyc Ha KOHTPOJILHOMY BaplaHTi Ha 3arylieHoMY MociBi qopiBHIOBaB 1,41 1 OyB

HallMEHIIIUM cepejl BaplaHTiB JOCII Y.

Koedimient
2,5
2,18
2,05 2,06 2,13 21 2,07
2 1,91
1,81
1,54 165
) 15

1,5 141

1
0,5

0

Bona - konTpons Mo+B Bio-rens Xenadit

B 1,5mua/ra ®1,2 mua/ra ®0,9miH/Ta

Puc. 5.2.  BmnuB gocnimxyBaHuX (paKkTOpiB HA €HEPTreTUIHUIN KOS(IIIEHT
ropoxy copty Monyc, (cepennte 3a 2019-2021 pp.)

HaiiGinpie 3HaueHHst koedimienTa (2,18) 3abe3neuyBana 0OpoOka MOCIBIB
npenapatoM «bio-renb» 3a ryctotu 1,2 MiIH/Ta, a 3aCTOCYBaHHSI MIKPOEJIEMEHTIB 1
npenapary «XenadiT» 3MEHITYBaJIO Ie¥ MOKa3HUK y cepenapomy Ha 5—9 %.

BmnuB nmocnimkyBaHux (akTOpiB Ha EHEPreTHYHUN KOE(PIIIEHT TOpOXy

copty CBIT BHCBITJICHHI Ha puc. 5.3.
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Koedimient

2,49
2
25 223 229 232 95 ,36
2,08 '
1,97 1,87
2 1’73 ! 1,8
1,56
15
1
0,5
0
Bona - koHTpOIB Mo+B bio-rens Xenagit

B 1,5mma/ra ®1,2 mua/ra ®0,9 mua/Ta

Puc. 5.3  Bmums nocmipkyBanux ¢akTopiB HA eHEPreTUYHUN KoeDilieHT
ropoxy copty Cait, (cepenue 3a 2019-2021 pp.)

Sx BunHO 3 puc. 5.3., y copTy CBIT eHepreTHUHMii Koe(ilieHT 3aexan, 5K i
B copriB Omnor 1 Moayc, Big TycTOTH TOCIBIB Ta OOpOOKH TOCiBiB
MiIKpoeJleMeHTaMi ¥ O10CTUMYISITOpaMH Ta 3MEHIIyBaBcs B Mexax 1,56-2,49.
HaiiGinpmie 3nauenHs (2,49) BIH MaB 3a TrycTOTH TociBiB 1,2 MiH/Ta mpu
3acTocyBaHH1 npenapary «bio-renby, a MIKpoeleMeHTH Ta mpenapar «XemadiT»

HE3HAYHOIO MIPOIO oMY MOCTYManucs 3 KoedilieHToM Ha piBHi 2,20-2,23.

BucHoBknu 10 po3ainy 5

HaiiGinbiie eneprii 3 ypoxaem HakonuyyBaB copT OIIOT 3a TyCTOTH
0,9 ma/Ta Ta Ipu 06po0IIi ociBy penaparoM «bio-renby» — Ha piBHI 64,39 'JIx/ra
3a POKH JOCTIKCHb, TIPHU IIHbOMY CHEPreTUYHHN KOe(DIIEHT JOCATaB 3HAYCHHS
2,64. T'apHi eHepreTuyHi MOKa3HUKU Oynu B copTy CBiT, SIKMHl HAKONUYyBaB
61,92 I'l>x/ra eneprii 3 xoediuientom 2,32. Copt Mojayc MOMITHO MHOCTYMaBCs

BKa3aHHM COpTaM 3a IUMHU ITIOKa3HUKAMMH.
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BUCHOBKMH

VY nucepramiiiHiii poOOTI MPEACTAaBICHO TEOPETHYHE OOIPYHTYBaHHS Ta
OpaKTUYHE PINICHHS HAyKOBOT'O 3aBJaHHS, SIKE CTOCYEThCS MPOIECIB pOCTY,
pO3BUTKY Ta (HOPMYBAaHHS BPOXKAWHOCTI TOPOXY 3alIeKHO BiJ OIOJOTTYHHUX
XapaKTEPUCTUK COPTIB, HOPM BHUCIBY Ta €JIEMEHTIB CUCTEMH YIOOpPEHHS B yMOBaX
[TiBnennoro Creny A HOCATHEHHS BpOXKailHOCTI Ha piBHI 3,2-3,6 T/ra. Y 3B’S3Ky
3 THM, IO JO0 KOXXHOT'O PO3JAUTYy POoOOTH Oyiio 3p00JIeHO KOHKPETHI BUCHOBKH 3
HaBEICHHSM JIAHUX Y HATYypPaJIbHUX MMOKA3HUKAX, Y 3aralbHIX BUCHOBKAX OiIbIIICTh
OTPUMAaHHUX PE3yJbTATIB MMOKA3YEMO YEPE3 IX MOPIBHSAHHSA, BUPAKEHE Y BICOTKAX.
1. HagezneHni rpyHTOBO-KJIIMaTH4YHI TTOKA3HUKHU 3a POKU JOCIIIKEHb CB1I4YaTh,
mo ymoBu IliBaenHoro Cremy VYkpaiHu 371aTHI 33JOBUIBHUTH IEBHOIO MIPOIO
noTpeOr POCIIMH TOPOXY B OCHOBHHX €KOJIOT1YHUX (haKTOpax — TeMIepaTypi, CBITII
Ta BOJI, sfKa € B AeINNTI, 1 JO3BOJSIIOTH OTPUMYBATH 3a JOTPHUMAaHHS BHUCOKHUX
arpoTEeXHOJIOT1# oro cTabuTbHI BpOXKali.
2. ITin yac mocmipkeHb OyJ0 BCTAaHOBIICHO, IO HA TPUBAIICTh MiXK(a3HUX 1
BEreTaliifHOro IMepiojliB TOPOXY BIUIMBAIOTH Pi3HI ()aKTOPU B PI3HOMY CTYIEHI.
OinoreHeTHUHUM (HakTOp (PI3HI COPTU TOPOXY OJIHIET TPYNH CTUTIIOCTI) MaiiKe He
BIUIMBA€ Ha 1[I MOKA3HUKHU. 31 3MEHIIEHHSM TyCTOTH IIOCIBIB 30UIBIIYETHCS
TpUBaJICTh MDK(pA3HUX 1 BereramiiiHux mnepiogiB. bioctumynstopu Ta
MIKpOEJIEMEHTH MalOTh 3HAYHUI BIUIUB, MPUUOMY «bi0-Tellb» MOJOBXKYE 111 Epioan
Ha 7-8 IHIB y MOPIBHSAHHI 3 KOHTPOJIbBHUMH BapiaHTaMH B yCIX JOCTIaX.
3. Buxopucranus 6ionpemnapaTiB J03BOJISIE 30UTHITUTH BUCOTY POCITHH TOPOXY
coptiB Omnor, Moayc 1 Csit Ha 13,5-18,7%. Ilin BmmmBoM OiompenapatiB
«Xenadity ta «bio-renb» KUTBKICTh JUCTSA HAa POCIHHI 3pocTae Ha 14-23%, a cyxa
Maca JucTs 301uIbInyeTbes Ha 13,1-22%.
4, JloGoBMi NpUpiCT HAA3eMHOi MacH Topoxy 3 | M? IIpM BHKOPHCTaHHI
6ioctumynsTopa «bio-Tenb» B cepelHbOMY MEepeBUILYE KOHTPOIb Ha 15,6%.
S. Cyxa Maca KOpeHEBOI CUCTEMH IropoxXy 30UIbIIYETHCA B CEpeHbOMY Ha 14-

20% miJ1 BILIMBOM O10CTUMYJISITOPIB.
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6. Kinbkictes azordikcyrounx Oyap0040K Ha KOPEHSX TOpPOXY 3pOCTae B
cepenubomy Ha 42-44%, a ix cyxa maca — Ha 39-54% 3aBOdKA BUKOPUCTAHHIO
010CTUMYJISTOPIB.

1. PesynpTaT mpoBemeHUX JOCHIKEHb CBIIYaTh, HI0 MOABIHHA O0O0poOKa
MOCIBIB TOPOXY CYMIIIIIIO OOpY Ta MOJIOIeHy CIIpHsiiia 301TBIIICHHIO BPOXKAMHOCT1
Ha 0,19-0,49 t1/ra, mo BiamoBimae mpupocty Bix 7,1% no 17,3%. Ilpemapar
«Xenadit» MPOAEMOHCTPYBAB CEpeIHI pe3yibTaTH CEpel  CTUMYJSATOPIB,
30utbIytoun Bpoxai Ha 0,17-0,52 t/ra (8,1-20,3%). HaliBummii edext momo
MiJBUILICHHS MPOAYKTUBHOCTI FOPOXY BIJI3HAYEHO MPH 3aCTOCYBaHHI Mpernapary
«bio-renby, kUil 3a0e3meunB 10AaTKOBUM ypoxkaid Ha piBH1 0,44—0,70 1/ra (18,3—
26,3%). MakcumanbHe 30U1bIIeHHs BpoxkaitHocTi — 0,70 T/ra (26,3%) — orpumano
g copty CaiT 3a rycrotu 0,9 mun/ra; 11t copTy OmioT 1eil moKa3HUK CTaHOBHB
0,64 1/ra (21,3%) npu Takii ke TycToTi, a 4 copty Moxayc — 0,57 1/ra (22,3%).
Otxe, HOB1 Oilomoriuni mpemapatu «bio-renmb» Ta «XenadiT» AalOTh OUTBIINAN
HPUPICT YPOXKAI0 3€pHA TOPOXY TMOPIBHIHO 3 OOpOM Ta MOiOAeHOM (SKi MarOTh
XIMIYHY TIPUPOJTY) 1 IPH IIbOMY HE BILIMBAIOTH HAa €KOJIOT1I0 JTOBKIJIIS.

8. 3a poKu JOCHIDKEHBb IpU 00poOill mpemnapatroM «bio-renb» HaBUIUN
cepeJiHiii piBeHb BpoxkalHOCTI OyB 3adikcoBanuil y copty Onmor, skuit ckias 3,64
T/ra npu ryctoTi nocisiB 0,9 miH/ra, ToA1 K y copTy CBIT LIei MOKa3HUK CTAaHOBHB
3,50 1/ra ipu rycrtoti 1,2 man/ra. Copt Moayc nocsr MakCUMaabHOTO CEPETHbOrO
BpOXKAal0 3a POKM JOCIiPKeHb Ha piBHI 3,12 T/ra mpu rycrtoti 1,2 mun/ra i
BUKOPHUCTaHHI BiAMNOBIAHOIO mpemnapaty. [Ipupict Bpoxkaro Ha Kpamux BapiaHTax
BiOyBaBCs 3a paxyHOK 30unbmenHs macu 1000 Haciaud Ha 18 — 22 % Ta KiTbKOCTI
HAciHUH B ofiHOMY 0001 Ha 11 — 14 % mnopiBHAHO 3 00pOOKOIO MOCIBIB BOJOKO Ha
KOHTPOJIBHUX BapiaHTaXx.

Q. HaiiBumuii Buxia Oinka 3ade3neuyBanu coptu Omnot — 0,80 1T/ra mpu rycToTi
0,9 miH/ra 1 06po06I1l npenaparoM «bio-renb», a Takoxk copt CBIT, KUK MOKa3aB
0,81 1/ra mpu rycroti 1,2 mnn/ra 1 0,80 1/ra mpu ryctoti 0,9 MiH/ra 3a aHaJIOT4HOT
0o0poOku. [HII BapiaHTH AOCHIAY JaBaiu Buxij Ouika Ha piBHI 0,46-0,76 T/ra.
Bkazani kpaiil BapiaHTH MO BUXOAY OLIKa MEPEBUILYBAIM KOHTPOIb (00pOOITOK

MOCIBIB BOJI0I0) B cepenHbomMy Ha 12—-13%.
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10. OOpobka moOCIBIB MIKpO€IeMEHTaMd Ta OlOCTUMYISITOpaMH CIIpHsIa
30utbieHHI0 Macu 1000 HaclHMH ropoxy Ha BCIX BaplaHTax, U0 MPU3BOAMIIO 10
npupocTy Ha 6—17% y MOpIBHAHHI 3 KOHTPOJIEM.

11. BukopucTaHHSA MIKPOETIEMEHTIB Ta 010CTUMYJISATOPIB MO MOMITHUHN BILTUB
Ha KUIBKICTh KBITOK Ha KOXKHIM pociuHl. HaitOunbm 3Ha4HUN pe3ynbTaT Oyiio
3a(hiKCOBAHO MiJl Yac JBOKPATHOI 0OPOOKH MOCIBIB ropoxy rnpenaparoM «bio-reiaby,
KU 3a0e31MeunB IpUPICT KBITOK Ha oHy pociuny: 20,3% y copty Omiot, 21,0%
y copty Monayc ta 22,4% y copty CgiT. lle migkpecitoe Horo BUCOKY O10J0T1UHY
AKTUBHICTH Ta CTUMYJIIOIOUHN e(DEeKT.

12.  KinmbkicTh yTBOpeHHX O0O00IB 3HAYHOIO MIpOIO 3ajiexkana Bix copTy. Y
KOHTPOJIbHUX BapiaHTax (MociBU, 0OpoOJieHI BOJOI0) HaMOUIbIIA KUIBKICTH 0001B
cnoctepiranacs y coptiB Omior 1 CBit, ae ix O6ymo Bix 4,3 no 5,1 mT. Ha pociuHi. 31
3MEHIIICHHSIM TYCTOTH TIOCIBIB Il MOKa3HWK MaB TEHACHIIIO /10 3pOCTaHHS. Y
copty Moayc KibKicTh 0001B cTaHoBMia 3,9 T, mipu ryctoti 1,5 muta/ra ta 4,3 mir.
npu rycroti 0,9 Min/ra, mo Ha 16% MeHIIe, HixXK y 3a3HaU4€HUX BUIIE COPTaX.

13. Ilpemapar «bio-renb» cupusB 30UIBIIEHHIO KUTBKOCTI HACIHMH Ha OJHY
pociuny, aocsratrouu 6,0 y copty Omnot, 4,0 y coptry Moayc ta 4,5 mrt. y copry
Cair.

14. B nopiBHsHHI 3 HEOOPOOJIEHUMH BapiaHTaMU, HA3HAYHIIIUI BIUIUB HA BUX1]1
3epHa 3 0001B 3miiicHioBaB mpenapaT «bio-renb». Ilpu #ioro 3actocyBaHHI lieH
NOKa3HUK JocsiraB piBHS 82— 83% mpotu 79-80% Ha koutpoisi, abo Ha 5,1%
OutbIIe. PI3HUII MK TOCIII)KYBaHUMH COPTaAMHU HE MPOCTEKYBAIOC.

15. Omxe, 3acTOCYBaHHS MIKPOEIEMEHTIB 1 OlOCTUMYISATOPIB 30UIBIIYE
pEeHTA0ENbHICTh YCIX JOCTIHPKYBAHUX COPTIB TOPOXY, & HAUBUIIUM IIeH MOKA3HUK €
pu 00poOIIi TOCIBIB IIpenapaToM «bio-Tenb.

Ha exoHOMIiYHI MOKa3HMKHU TMPHU BHUPOIIYBAHHI TOpOXY BIUIMBAJIM TEBHOIO
MIPOIO BCl JOCHIIKYyBaHI (aKTOpU — COPT, T'yCTOTa TOCIBIB, OI0CTUMYJISITOPH.
Kpamum BusiBuBcs copt Omor, sikuil 3a ryctotu nocipy 0,9 miH/ra Ta TBOKpaTHIN
00pob1i mpenapatom «bio-renb» naBaB npuOytok 21900 rpu/ra, 3abe3neuyrouu
penTabenbHicTh Ha piBHI 100,6%. Jlemo noctynascs itlomy copT CBIT 13 IPUOYTKOM

19049 rpu/ra Tta penrabenbHicTIO 89,2% 3a THUX Xe yMOB BupoiryBaHHs. CopT
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Monayc MaB 1i moka3Huku Ha piBHI 15119 rpu/ra ta 67,7% 3a rycToTH mOCiBiB
1,2 mutH/Ta, MO BKa3zye Ha Horo ciaabKy aganTuUBHICTH 10 ymoB [liBgHsS Ykpaiau
[135].

16. Haii6inpime eHeprii 3 ypokaem HakonudyBaB copT OIUIOoT 3a TYCTOTH
0,9 muH/ra Ta pu 06poOI11i ociBy npenapatoM «bio-renb» — Ha piBHI 64,39 I'JIx/ra
3a POKH JOCHIKEHb, TPU IIbOMY C€HEPreTUYHHM KOe(IIiEHT J0CAraB 3HAYCHHS
2,64. T'apHi eHepreTuyHi MOKa3HWKU Oynu B copty CBIT, SIKMM HaKOMUYYyBaB
61,92 I'/I>x/ra eneprii 3 koedimienTom 2,32. Copt Moayc MOMITHO NOCTYIaBCS

BKa3aHWM COPTaM 3a IUMU ITOKa3HUKaMU.
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PEKOMEHJIALIII BUPOBHUILITBY

3 MeTO10 30UTBIIEeHHS BUPOOHUIITBA TOPOXY B MOCYIUIUBUX yMoBax IliBaHs
VYkpainu 3 piBHEM ypokaiHOCTI Horo 3epHa 3,5-3,6 T/ra Ta 4YacTKOBOIO
OloJIori3aIliero arpoTeXHIKH 111€1 KyJIbTYypH MPOMOHYEMO:

1. BuciBatu ropox coptry Omior (Akuii € HaWOLIbII aJanTOBAaHUM JO
HaImuXx ymoB) 3 ¢GopMmyBaHHSIM Tyctoru mociBiB 0,9 muH/ra 3 iX 00poOKOIO
Oionpenaparom «bio-renb» 3 HOpMOW 1,5 i/ra B JABa CTpOKU: TEpIry oOpOOKY
POBECTH Y (pa3y «TUIKyBaHHSD CYMICHO 3 00pOOKOIO MOJI repOiuaoM, Ipyry — y
¢azy «OyToHI3aIlis» pa3oM i3 00pOOKOIO TTOCIBIB IHCEKTHUITUIAMH.

2. VY 3B’s13Ky 3 TUM, [0 y TPOBEAEHH1 IOCI1B 32 ypoxkalHiCcTIO copT CBIT
HE3HAYHOIO MipoIo mocTymnascst copTy Omot (B cepennbomy Ha 0,16 T/ra), € cenc
BupoiryBatd copT CBIT i3 TycTOTOIO MociBiB 1,2 MiH/Ta 3a YMOB JIBOPa3oBOl
00p0o0OKH 1MOCiBiB npemnapaToM «bio-reisby» 3 yka3aHUMHU BUIIE HOPMOIO Ta CTPOKAMHU.

3. [Ipu BigcyrHocTi mpemnapaty «bio-renb», (K  albTepHATUBY
PEKOMEHIYEMO 3aCTOCOBYBATH 010CTUMYJIISATOP «XenadiTy, SKui 3a eEeKTUBHICTIO
HE MOCTYNAaeThCsl OOPHO-MOJII0/IEHOBUM MIKPOI00pHUBaM, ajie € €KOJIOTYHO YUCTUM
IPOAYKTOM, 1 3a0€31euye ypoxKailHICTh 3epHa TOPOXY 3@ BKa3aHUX I'YCTOT MOCIBIB 1
HOpMHU BUTpAT npenapary 1,5 i/ra'y copry Omior Ha piBHi 3,44 T/ra Ta'y copty CBIT

— 3,25 1/ra.
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Jlopatok A

3arajbHa cxemMa po3MillleHHSI BapiaHTIB y pocJixi

Xenagir

Bio-rean

Bona -
KOHTPOJIb

| —132 m—
- copt Omior I'ycrora mociBiB: 1 — 1,5 MJH. mT./ra
- copt Moayc 2 - 1,2 MJIH. mT./ra
- coprt CBiT 3 - 0,9 maH. mt./ra

CxeMa D0CTiAHOI TiAAHKHA

10m

7,2 m
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Hopatok b.1

Tepmin HacTaHHs a3 PO3BUTKY COPTIB roOpPoOXy 3aJ1€KHO Bil JOCIIIKYBAHUX

¢akropis B 2019 p.
Ne ®axtop C [ociB Cxomu Byco Byroniz | Lipirina | Mooy Ilosua | Berera
m\ | Bapiautu 06poGKu YTBOPECHH aris o Ha CTUTHIC | IiHHAN
n MOCIBiB i CTHIJIIC Tb nepio,
Tb THIB.
1 2 3 4 5 6 7 8 9 10
®daxTop A — copt Omiot
dakTop B — rycrora mocisis — 1,5 mis/ra
1. Bona-koHTpOIIB 6.04 17.04 30.04 25.05 30.05 16.06 29.06 73
2. Bo + Mo 6.04 17.04 30.04 28.05 4.06 18.06 1.07 76
3. bio-rens 6.04 17.04 30.04 29.05 6.06 19.06 3.07 78
4. Xenagit 6.04 17.04 30.04 27.05 5.06 18.06 2.07 77
rycrora — 1,2 Mis/Ta
1. Bona-koHTpOIIB 6.04 17.04 30.04 26.05 2.06 18.06 1.07 76
2. Bo + Mo 6.04 17.04 30.04 29.05 5.06 20.06 3.07 78
3. bio-renp 6.04 17.04 30.04 30.05 7.06 21.06 4.07 79
4. Xenagit 6.04 17.04 30.04 28.05 6.06 20.06 3.07 78
rycrota — 0,9 mun/ra
1. Bona-koHTpOIJIB 6.04 17.04 30.04 27.05 3.06 20.06 3.07 78
2. Bo + Mo 6.04 17.04 30.04 30.05 5.06 22.06 5.07 80
3. bio-renp 6.04 17.04 30.04 2.06 8.06 24.06 6.07 81
4. Xenagit 6.04 17.04 30.04 1.06 7.06 23.06 5.07 80
Copt Moayc
rycrota — 1,5 mun/ra
1. Boa-KoHTpOIb 6.04 16.04 28.04 22.05 29.05 15.06 27.06 72
2. Bo + Mo 6.04 16.04 28.04 24.05 2.06 17.06 30.06 75
3. bio-renp 6.04 16.04 28.04 25.05 4.06 18.06 1.07 77
4. Xenagir 6.04 16.04 28.04 25.05 3.06 17.06 30.06 75
rycrora — 1,2 min/ra
1. Bopa-koHTpOIB 6.04 16.04 28.04 23.05 1.06 16.06 28.06 73
2. Bo + Mo 6.04 16.04 28.04 25.05 5.06 18.06 1.07 76
3. bio-renp 6.04 16.04 28.04 27.05 6.06 19.06 3.07 78
4. Xenagir 6.04 16.04 28.04 26.05 5.06 18.06 2.07 75
rycrota — 0,9 mun/ra
1. Bopa-koHTpONB 6.04 16.04 28.04 25.05 3.06 18.06 30.06 75
2. Bo + Mo 6.04 16.04 28.04 27.05 6.06 20.06 3.07 78
3. bio-renp 6.04 16.04 28.04 29.05 7.06 22.06 4.07 79
4. Xenagir 6.04 16.04 28.04 28.05 6.06 21.06 3.07 78
Coprt CBir
rycrota — 1,5 mun/ra
1. Bopa-koHTpOINB 6.04 18.04 29.04 27.05 2.06 16.06 30.06 74
2. Bo + Mo 6.04 18.04 29.04 30.05 4.06 18.06 3.07 77
3. bio-renb 6.04 18.04 29.04 30.05 6.06 19.6 4.07 78
4. Xenagir 6.04 18.04 29.04 29.05 | 5.06 19.06 3.07 77
rycrora - 1,2 muH/ra
1. Bopa-koHTpONH 6.04 18.04 29.04 28.05 3.06 17.06. 1.07 75
2. Bo + Mo 6.04 18.04 29.04 2.06 6.06 19.06 3.07 77
3. bio-renb 6.04 18.04 29.04 2.06 7.06 21.06 5.07 79
4. Xenagir 6.04 18.04 29.04 30.05 7.06 20.06 4.07 78
rycrora — 0,9 min/ra
1. Boma-koHTpOb 6.04 18.04 29.04 30.05 3.06 18.07 3.07 77
2. Bo + Mo 6.04 18.04 29.04 3.06 7.06 20.06 4.07 78
3. bio-renpb 6.04 18.04 29.04 4.06 8.06 23.06 5.07 79
4. Xenadir 6.04 18.04 29.04 3.06 8.06 22.06 4.07 78
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Jonatok Bb.2

TepMmin HacTaHHs (pa3 PO3BUTKY COPTIB rOPOXY 3aJI€KHO BiJ JOCTIIKYBaAHUX

dakropis B 2020 p.
Ne ®axtop C [ociB Cxomu Byco Byroniz | Llpirina | Mooy Ilosaa | Berera
m\ | Bapiautu 06poGKu YTBOPECHH aris ST Ha CTHTIIC | I[HHAN
n MOCIBiB s CTHIJIIC Tb nepio,
Tb JHIB.
1 2 3 4 5 6 7 8 9 10
®daxTop A — copt Omiot
dakTop B — rycrora mocisis — 1,5 mis/ra
1. Bona-koHTpOIIB 02.04 12.04 28.04 19.05 25.05 10.06 25.06 74
2. Bo + Mo 02.04 12.04 28.04 22.05 29.05 12.06 26.06 75
3. bio-rens 02.04 12.04 28.04 24.05 01.06 14.06 28.06 77
4. Xenagit 02.04 12.04 28.04 21.05 29.05 13.06 27.06 76
rycrora — 1,2 Mis/Ta
1. Bona-koHTpOIIB 02.04 12.04 28.04 21.05 27.05 11.06 26.06 75
2. Bo + Mo 02.04 12.04 28.04 24.05 01.06 14.06 26.06 75
3. bio-renp 02.04 12.04 28.04 26.05 03.06 17.06 28.06 77
4. Xenagit 02.04 12.04 28.04 24.05 01.06 15.06 27.06 76
rycrota — 0,9 mun/ra
1. Boa-KoHTpOIIb 02.04 12.04 28.04 23.05 28.05 12.06 27.06 76
2. Bo + Mo 02.04 12.04 28.04 24.05 02.06 14.06 27.06 76
3. bio-renp 02.04 12.04 28.04 27.05 04.06 17.06 30.06 79
4. Xenagit 02.04 12.04 28.04 26.05 02.06 16.06 28.06 77
Copt Moayc
rycrora — 1,5 mie/ra
1. Bopa-koHTpOns 02.04 15.04 29.04 17.05 24.05 10.06 24.06 71
2. Bo + Mo 02.04 15.04 29.04 20.05 27.05 13.06 25.06 72
3. bio-renp 02.04 15.04 29.04 22.05 29.05 14.06 27.06 74
4. Xenagir 02.04 15.04 29.04 20.05 28.05 13.06 25.06 72
rycrora — 1,2 min/ra
1. Bopa-koHTpOns 02.04 15.04 29.04 19.05 25.05 12.06 25.06 72
2. Bo + Mo 02.04 15.04 29.04 21.05 28.05 15.06 27.06 74
3. bio-renp 02.04 15.04 29.04 24.05 01.06 16.06 28.06 75
4. Xenagir 02.04 15.04 29.04 22.05 29.05 14.06 26.06 73
rycrora — 0,9 mis/Ta
1. Bona-KoHTpOIJIB 02.04 15.04 29.04 20.05 26.05 12.06 26.06 73
2. Bo + Mo 02.04 15.04 29.04 22.05 29.05 14.06 27.06 74
3. bio-rens 02.04 15.04 29.04 24.05 02.06 16.06 29.06 76
4. Xenagit 02.04 15.04 29.04 22.05 30.05 15.06 27.06 74
Coprt CBir
rycrora — 1,5 mis/ra
1. Bona-KoHTpOIIB 02.04 13.04 25.04 20.05 03.06 15.06 27.06 75
2. Bo + Mo 02.04 13.04 25.04 22.05 06.06 16.06 29.06 77
3. bio-rens 02.04 13.04 25.04 24.05 04.06 17.06 01.07 79
4. Xenagit 02.04 13.04 25.04 22.05 03.06 16.06 30.06 78
rycroTa - 1,2 MiH/Ta
1. Boa-KoHTpOIIB 02.04 13.04 25.04 21.05 04.06 16.06 28.06 76
2. Bo + Mo 02.04 13.04 25.04 23.05 05.06 17.06 29.06 77
3. bio-rens 02.04 13.04 25.04 26.05 06.06 18.06 02.07 80
4. Xenagit 02.04 13.04 25.04 22.05 04.06 17.06 30.06 78
rycrora — 0,9 mis/Ta
1. Boa-koHTpOIIB 02.04 13.04 25.04 22.05 05.06 16.06 30.06 78
2. Bo + Mo 02.04 13.04 25.04 24.05 06.06 17.06 02.07 80
3. bio-renp 02.04 13.04 25.04 25.05 07.06 18.06 03.07 81
4. Xenagir 02.04 13.04 25.04 24.05 06.06 17.06 02.07 80
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Jonatok B.3

Tepmin HacTaHHs a3 PO3BUTKY COPTIB ropoXy 3aJ1€KHO Bil JOCIIKYBAHUX

¢akropis B 2021 poui

Ne ®axtop C [ociB Cxomu Byco Byroniz | Ligirina | Momou | IloBHa | Berera
m\ | Bapiautu 06poGKu YTBOPECHH aris o Ha CTUTHIC | IiHHAN
n MOCIBiB i CTHTJIIC Tb nepio,
Th JHIB.
1 2 3 4 5 6 7 8 9 10
®daxTop A — copt Omiot
®akTop B — rycrora nocisis — 1,5 muH/ra
1. Bona-KoHTpOIIB 04.04 13.04 29.04 23.05 28.05 11.06 23.06 71
2. Bo + Mo 04.04 13.04 29.04 25.05 01.06 13.06 26.06 74
3. bio-renp 04.04 13.04 29.04 27.05 03.06 17.06 28.06 76
4. Xenagit 04.04 13.04 29.04 26.05 02.06 15.06 27.06 75
rycrora — 1,2 MiH/Ta
1. Bona-KoHTpOIIB 04.04 13.04 29.04 25.05 01.06 13.06 27.06 74
2. Bo + Mo 04.04 13.04 29.04 27.05 03.06 15.06 30.06 75
3. bio-rens 04.04 13.04 29.04 29.05 06.06 17.06 29.06 76
4. Xenagit 04.04 13.04 29.04 27.05 03.06 16.06 30.06 75
rycrota — 0,9 mun/ra
1. Bona-koHTpOIIB 04.04 13.04 29.04 26.05 03.06 16.06 28.06 76
2. Bo + Mo 04.04 13.04 29.04 29.05 05.06 17.06 29.06 77
3. bio-renp 04.04 13.04 29.04 01.06 08.06 19.06 30.06 78
4. Xenagit 04.04 13.04 29.04 30.05 04.06 16.06 28.06 76
Copt Mogyc
rycrora — 1,5 mis/ra
1. Bopa-koHTpons 04.04 16.04 30.04 21.05 26.05 10.06 25.06 70
2. Bo + Mo 04.04 16.04 30.04 23.05 29.05 13.06 28.06 73
3. bio-renp 04.04 16.04 30.04 25.05 02.06 15.06 29.06 74
4. Xenagir 04.04 16.04 30.04 23.05 01.06 14.06 28.06 73
rycrora — 1,2 min/ra
1. Bopa-koHTpons 04.04 16.04 30.04 22.05 28.05 12.06 26.06 71
2. Bo + Mo 04.04 16.04 30.04 23.05 29.05 13.06 27.06 72
3. bio-renp 04.04 16.04 30.04 26.05 04.06 16.06 28.06 73
4. Xenagir 04.04 16.04 30.04 25.05 02.06 15.06 27.06 72
rycrota — 0,9 min/ra
1. Bona-KoHTpOIIB 04.04 16.04 30.04 24.05 30.05 13.06 25.06 70
2. Bo + Mo 04.04 16.04 30.04 26.05 02.06 14.06 27.06 72
3. bio-Tens 04.04 16.04 30.04 28.05 05.06 17.06 29.06 74
4. Xenagit 04.04 16.04 30.04 27.05 03.06 15.06 28.06 73
Coprt CBir
rycrora — 1,5 myin/ra
1. Bona-koHTpOIIB 04.04 15.04 30.04 25.05 30.05 14.06 27.06 73
2. Bo + Mo 04.04 15.04 30.04 27.05 02.06 16.06 30.06 76
3. bio-Tens 04.04 15.04 30.04 29.05 05.06 19.06 02.07 78
4. Xenagit 04.04 15.04 30.04 28.05 04.06 17.06 01.07 77
rycroTa - 1,2 MuH/Ta
1. Boa-koHTpOIIB 04.04 15.04 30.04 26.05 02.06 15.06 30.06 76
2. Bo + Mo 04.04 15.04 30.04 28.05 04.06 18.06 01.07 78
3. bio-rens 04.04 15.04 30.04 30.05 07.06 20.06 03.07 80
4. Xenagit 04.04 15.04 30.04 28.05 05.06 19.06 02.07 79
rycrora — 0,9 mis/Ta
1. Boia-KoHTpOIIB 04.04 15.04 30.04 28.05 04.06 17.06 01.07 78
2. Bo + Mo 04.04 15.04 30.04 30.05 06.06 18.06 02.07 79
3. bio-renp 04.04 15.04 30.04 02.06 09.06 22.06 04.07 81
4. Xenagir 04.04 15.04 30.04 01.06 07.06 21.06 03.07 80
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Jopatok B.1

JInHaMika Baru HaJA3eMHOI MacH COPTIB ropoXy 3aJie:KHO Bia (a3 po3BUTKY Ta

pocaigxyBanux pakropis B 2019 p.

Ne ®axtop C Bara naazemHoi macu B a3y Bara nagzemHoi macu B a3y
i\ Bapiaatu BycoyTBOpeHHs /29.04/, T/m? 6yronizamii /20.05/, r/m?
00poOKH IMosTopennss | Cepen | Bosor | TloBropenns | Cepen | Bomo
MOCIBIB 1 2 HE iCTb, 1 2 HE TiCTb,
% %
1 2 3 4 5 6 7 8 9 10
®dakrop A — copt Omnor
@akrtop B — rycrora nocigiB — 1,5 min/ra
1 Bona-koHTpoib 202 228 215 85 1779 | 1742 | 1760 71
2 Bo + Mo 200 224 212 85 2427 | 2390 | 2408 71
3 bio-renp 227 213 220 85 2431 | 2462 | 2446 71
4 Xemadir 203 225 213 85 2382 | 2398 | 2390 71
rycrota — 1,2 MiiH/Ta
1 | Boma-xoutpons | 194 216 205 86 1668 | 1702 | 1680 70
2 Bo + Mo 219 195 207 86 2344 | 2280 | 2312 70
3 bio-renp 216 190 203 86 2322 | 2362 | 2342 70
4 Xemadir 193 218 206 86 2344 | 2302 | 2324 70
rycrora — 0,9 miH/ra
1 | Boma-xontpons | 189 172 180 85 1594 | 1426 | 1560 70
2 Bo + Mo 176 206 191 85 2137 | 2228 | 2183 70
3 Bio-renp 179 189 184 85 2345 | 2275 | 2310 70
4 Xemadir 172 202 187 85 2268 | 2320 | 2294 70
Copt Moayc
rycrota — 1,5 MiiH/ra
1 Boga-koHTpoib 188 218 203 85 1458 | 1502 | 1480 73
2 Bo + Mo 210 224 207 85 2095 | 2025 | 2060 73
3 bio-renp 225 201 213 86 2096 | 2064 | 2080 73
4 Xenadir 190 224 207 85 2009 | 2051 | 2030 73
rycrota — 1,2 muin/ra
1 | Boma-xontpons | 178 202 190 85 1429 | 1488 | 1458 75
2 Bo + Mo 197 177 187 85 1723 | 1473 | 1748 75
3 bio-resp 206 176 191 85 1791 | 1738 | 1764 75
4 Xemadir 169 199 184 85 1757 | 1715 | 1736 75
rycrora — 0,9 min/ra
1 | Boma-xoutpoas | 185 161 173 86 1450 | 1431 | 1440 72
2 Bo + Mo 166 194 180 86 1607 | 1666 | 1636 72
3 bio-renp 154 198 176 86 1705 | 1725 | 1715 72
4 Xenadir 184 160 172 86 1643 | 1683 | 1668 72
Copt Cait
rycrora — 1,5 MiiH/ra
1 | Boga-xoutpons | 234 202 218 85 1781 | 1810 | 1795 74
2 Bo + Mo 192 240 216 85 2221 | 2229 | 2225 74
3 bio-renp 202 242 222 85 2322 | 2266 | 2294 74
4 Xemadir 225 201 213 85 2192 | 2240 | 2216 74

204



rycrota — 1,2 mun/ra

1 | Boma-xontpons | 183 223 203 86 1702 | 1734 | 1718 76
2 Bo + Mo 218 177 197 86 2212 | 2058 | 2185 76
3 Bio-renb 224 188 206 86 2186 | 2230 | 2208 76
4 Xemadir 180 210 195 86 2190 | 2150 | 2170 76
rycrora — 0,9 man/ra
1 Bona- 176 196 186 86 1628 | 1568 | 1598 75
KOHTPOJIb

2 Bo + Mo 209 179 194 86 1888 | 2034 | 1916 75
3 Bio-rein 198 181 189 86 2037 | 2094 | 2065 75
4 Xemadir 168 198 183 86 2030 | 1966 | 1998 75

HIPos, r/m%: A 10,8 31,78

B 12,5 36,70

C 10,8 31,78

AB 21,6 63,56

AC 18,7 55,05

BC 21,6 63,56

ABC 37,5 110,09
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Jonatok B.2
JAnHamika Baru HaJI3eMHOI MAaCH COPTIB roOpoXy 3aJ1eKHO Bia (a3 po3BUTKY Ta
pocaimkyBanux gaxkropis B 2020 p.

Ne ®axtop C Bara naazemnoi macu B ¢asy Bara nagzemnoi macu B a3y
i\ BapianTu BycOoyTBOpeHHs /29.04/, T/m? 6yronizamii /20.05/, r/m?
00poOKH [ToBTOpEHHS Cepen | Bonor | IloBropenns | Cepen | Boso
MOCiBiB 1 2 HE 1CTh, 1 2 HE TiCTh,
% %
1 2 3 4 5 6 7 8 9 10
PaxTtop A — copt Omor
@akrtop B — rycrora nocigiB — 1,5 min/ra
1 | Boma-xoHTpons | 245 230 237 87 1387 | 1340 | 1384 69
2 Bo + Mo 230 254 242 87 1781 | 1819 | 1801 69
3 bio-renp 254 227 240 87 1839 | 1790 | 1814 69
4 Xemadir 240 230 235 87 1735 | 1764 | 1749 69
rycrora — 1,2 min/ra
1 Bona-koHTpOIH 207 235 221 87 1377 | 1310 | 1344 67
2 Bo + Mo 229 203 216 87 1766 | 1735 | 1750 67
3 bio-renp 208 240 224 87 1744 | 1790 | 1767 67
4 Xemadir 221 215 218 87 1746 | 1715 | 1730 67
rycrora — 0,9 miH/ra
1 | Boma-xontpons | 218 198 208 87 245 | 1281 | 1263 67
2 Bo + Mo 191 219 205 87 1619 | 1602 | 1610 67
3 bio-renp 181 221 201 87 1646 | 1705 | 1675 67
4 Xenadir 223 199 211 87 1624 | 1657 | 1640 67
Copt Moayc
rycrora — 1,5 min/ra
1 Boga-koHTpoib 213 236 224 85 1236 | 1206 | 1221 70
2 Bo + Mo 197 226 212 85 1473 | 1500 | 1486 70
3 bio-renp 228 206 217 85 1509 | 1485 | 1497 70
4 Xemadir 197 220 208 85 1478 | 1452 | 1465 70
rycrora — 1,2 min/ra
1 | Bonma-xonTposb | 219 202 210 85 1152 | 1170 | 1161 71
2 Bo + Mo 207 225 216 85 1405 | 1388 | 1396 71
3 bio-resp 225 205 215 85 1419 | 1409 | 1414 71
4 Xenadir 215 232 223 85 1413 | 1390 | 1402 71
rycrota — 0,9 mun/ra
1 Bona-koHTposb 185 197 191 85 1074 | 1101 | 1087 72
2 Bo + Mo 184 176 180 85 1292 | 1280 | 1286 72
3 bio-renp 185 170 177 85 1318 | 1329 | 1324 72
4 Xemadir 186 203 194 85 1297 | 1316 | 1306 72
Coprt Cair
rycrota — 1,5 MiiH/ra
1 Bona-koHTpOIH 249 235 242 86 1408 | 1382 | 1395 71
2 Bo + Mo 217 235 226 86 1608 | 1600 | 1604 71
3 bio-renp 214 220 217 86 1677 | 1707 | 1692 71
4 Xemadir 244 218 231 86 1649 | 1661 | 1655 71

rycrora — 1,2 min/ra
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1 | Bonma-koHTpOJIb 207 230 218 86 1330 | 1318 | 1324 72
2 Bo + Mo 210 218 214 86 1556 | 1590 | 1573 72
3 Bio-renn 226 196 211 86 1614 | 1614 | 1624 72
4 Xemadir 216 232 224 86 1580 | 1580 | 1591 72
rycrota — 0,9 miH/Ta

1 Bona-koHTposb 215 203 209 86 1274 | 1302 1288 73
2 Bo + Mo 208 194 201 86 1527 | 1507 | 1517 73
3 Bio-renb 199 215 207 86 1602 | 1588 | 1595 73
4 Xemadir 218 210 214 86 1532 | 1560 | 1546 73

HIPos, T/M?: A 8,70 72,66

B 10,05 83,90

C 8,70 72,66

AB 17,41 145,31

AC 15,08 125,84

BC 17,41 145,31

ABC 30,15 251,69
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Jonatok B.3
JAnHamika Baru HaJI3eMHOI MAaCH COPTIB roOpoXy 3aJ1eKHO Bia (a3 pO3BUTKY Ta

pocaimkyBanux paxkropis B 2021 p.

No ®aktop C Bara namzemHoi macu B ¢azy Bara nangzemnoi macu B azy
i\ Bapiantu BycoyTBOpeHHs /29.04/, r/m? 6yronizanii /20.05/, r/m?
00poOKku [ToBTOpEeHHS Cepen | Bonor | Tlosropennsi | Cepen | Bono
MOCIBIB 1 2 HE ICTh, 1 2 HE TiCTb,
% %
1 2 3 4 5 6 7 8 9 10
®Paxtop A — copt Omior
®daxkrtop B — rycrora nocisiB — 1,5 min/ra
1 | Bonpa-xontposns | 230 220 225 83 1555 | 1465 | 1510 73
2 Bo + Mo 223 241 232 83 1956 | 1984 | 1970 73
3 bio-renn 224 237 230 83 2253 | 2157 | 2205 73
4 Xenadit 242 212 227 83 2177 | 2103 | 2140 73
rycrota — 1,2 muin/ra
1 | Boma-xontpons | 201 219 210 83 1410 | 1490 | 1450 73
2 Bo + Mo 198 216 207 83 1915 | 1865 | 1890 73
3 bio-renp 220 204 212 83 2130 | 2200 | 2165 73
4 Xemnadit 222 206 214 83 2043 | 2097 | 2070 73
rycrota — 0,9 miH/Ta
1 | Bopa-xontpons | 189 172 180 83 1594 | 1426 | 1560 73
2 Bo + Mo 176 206 191 83 2137 | 2228 | 2183 73
3 bio-renn 179 189 184 83 2345 | 2275 | 2310 73
4 Xenadit 172 202 187 83 2268 | 2320 | 2294 73
Copt Moayc
rycrota — 1,5 muin/ra
1 | Boma-xontpons | 199 215 207 85 1290 | 1330 | 1310 75
2 Bo + Mo 217 203 210 85 1772 | 1708 | 1740 75
3 Bio-renp 214 192 203 86 1885 | 1835 | 1860 75
4 Xenagit 205 223 214 85 1775 | 1835 | 1805 75
rycrota — 1,2 MiiH/Ta
1 Boja-koHTposb 209 187 198 85 1293 | 1227 | 1260 75
2 Bo + Mo 182 202 192 85 1686 | 1654 | 1670 75
3 bio-renn 181 207 194 85 1753 | 1807 | 1780 75
4 Xenadit 195 179 187 85 1677 | 1743 | 1710 75
rycrora — 0,9 miH/ra
1 | Boma-xoutpons | 176 194 185 85 1143 | 1197 | 1170 75
2 Bo + Mo 184 176 180 85 1580 | 1630 | 1605 75
3 Bio-renp 175 191 183 85 1735 | 1685 | 1710 75
4 Xenadit 189 173 181 85 1684 | 1636 | 1660 75
Coprt Cair
rycrota — 1,5 MiiH/ra
1 Bona-koHTposb 248 216 232 86 1597 | 1643 | 1620 74
2 Bo + Mo 224 255 241 86 1819 | 1861 | 1840 74
3 bio-renn 227 249 238 86 2184 | 2136 | 2160 74
4 Xenadit 262 226 244 86 2008 | 2052 | 2030 74
rycrota — 1,2 muin/ra
1 | Boma-xomtpons | 207 | 229 | 218 | 86 | 1588 | 1532 | 1560 | 74
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2 Bo + Mo 208 219 213 86 1776 | 1834 | 1805 74
3 Bio-renb 233 209 221 86 2140 | 2088 | 2114 74
4 Xenadit 214 232 223 86 1990 | 2024 | 2007 74
rycrota — 0,9 miH/Ta

1 Bona-koHTpOIH 213 201 207 86 1501 | 1531 | 1516 74
2 Bo + Mo 188 218 203 86 1792 | 1754 | 1773 74
3 Bio-reas 225 203 214 86 2110 | 2072 | 2091 74
4 Xenadit 197 221 209 86 1968 | 1996 | 1982 74

HIPos, T/M?: A 8,84 26,38

B 10,21 30,46

C 8,84 26,38

AB 17,68 52,75

AC 15,32 45,68

BC 17,68 52,75

ABC 30,63 91,37

209



Honpatok I'.1

KinbkicTs 0yJabp0a40k a30TOQIKCYI0OUNX 0aKTePiil HA KOPEHSIX COPTIB rOPoOXy
3aJI€KHO BiJl BIUIUBY AOCTiAKYBaHuX akropis B 2019 p.

Ne n/m ®axrop C KinpkicTs Oynp6auok Ha kopeHsx 10
BapianTu 006po6ku POCJIMH, IIT
MOCIBIB ITo moBTOpEHHSX
Cepenne
1 2
1 2 3 4 5
®aktop A — copt Omior
®daxktop B — rycrora nocisiB 1,5 mus/ra
1 Bopa-koHTposb 58 68 63
2 Mo + Bo 88 76 82
3 bio-renb 91 107 99
4 Xemadir 91 97 94
rycTora nocieis 1,2 min/ra
1 Bopa-koHTposb 69 61 65
2 Mo + Bo 88 80 84
3 bio-renb 99 107 103
4 Xemadir 93 103 98
rycrora nocisiB 0,9 Min/ra
1 Bona-koHTpOoin 64 12 68
2 Mo + Bo 79 89 84
3 bio-renn 109 101 105
4 Xemadirt 105 91 98
copt Monyc
rycroTa nocisiB 1,5 Min/ra
1 Bona-koHTpOIH 50 62 56
2 Mo + Bo 85 80 82
3 bio-renb 82 74 78
4 Xenadit 77 81 79
rycrora 1,2 miiH/ra
1 Bona-koHTpOib 56 64 60
2 Mo + Bo 82 75 78
3 bio-renb 91 81 86
4 Xemadirt 79 87 83
rycrora 0,9 miiH/ra
1 Bona-koHTpOin 61 66 63
2 Mo + Bo 84 76 80
3 bio-renp 83 93 88
4 Xenadit 79 89 84
copt Cair
rycrora 1,5 miuin/ra
1 BoJa-KOHTPOIb | 74 | 62 | 68
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2 Mo + Bo 80 90 85
3 bio-renn 105 113 109
4 Xenadit 105 97 102
rycrora 1,2 miiH/ra
1 Bona-koHTpOin 88 76 12
2 Mo + Bo 93 86 89
3 bio-renn 109 121 115
4 Xenadit 104 108 106
rycrora 0,9 miiH/ra

1 Bona-koHTpoin 75 70 12
2 Mo + Bo 92 104 98
3 bio-renn 121 107 114
4 Xenadit 111 107 109
HIPgs, miT.: A 3,94

B 3,94

C 4,55

AB 7,88

AC 7,88

BC 7,93

ABC 13,64
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Honpatok I'.2

KinbkicTs 0yJabp0a40k a30TOQIKCYI0OUNX 0aKTePiil HA KOPEHSIX COPTIB rOPoOXy
3aJI€KHO BiJl BIUIUBY AOCTIKYBaHuX ¢pakropis B 2020 p.

Ne /m ®axkrtop C KinskicTs Oynp0auok Ha kKopeHsx 10 pocnuH,
BapianTu 006po6ku T
MOCIBIB ITo moBTOpEHHSX
1 5 Cepenne
1 2 3 4 5
®aktop A — copt Omior
®daktop B — rycrora nocigis 1,5 mun/ra
1 Bonpa-koHTpOb 53 47 50
2 Mo + Bo 57 60 58
3 bio-renp 61 66 63
4 Xenadit 58 62 60
rycToTa nocisiB 1,2 MiiH/Ta
1 Bona-koHTpOb 43 47 45
2 Mo + Bo 53 50 ol
3 bio-rens 63 57 60
4 Xemadir 52 55 54
rycrora nocisiB 0,9 min/ra
1 Bona-koHTpoin 46 40 43
2 Mo + Bo 57 51 54
3 bio-rens 64 58 61
4 Xemadir 53 57 55
copt Monyc
rycrora nocisis 1,5 min/ra
1 Bona-koHTpois 37 41 39
2 Mo + Bo 46 42 44
3 bio-rens 49 51 50
4 Xenadit 45 49 47
rycrora 1,2 muH/ra
1 Bopna-koHTpoin 46 40 43
2 Mo + Bo 49 53 51
3 bio-rens 56 56 56
4 Xemadirt 53 51 52
rycrora 0,9 mun/ra
1 Bona-koHTpoib 47 49 47
2 Mo + Bo 57 51 54
3 bio-renn 62 58 60
4 Xenadit 57 55 56
copt CBit
rycrora 1,5 mun/ra
1 BoJa-KOHTpOIb | 55 | 52 53
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2 Mo + Bo 59 64 62
3 bio-renp 69 65 67
4 Xemadirt 68 63 65
rycrora 1,2 muH/ra
1 Bona-koHTpoib 54 56 55
2 Mo + Bo 67 61 64
3 bio-rens 66 70 68
4 Xemadir 63 65 64
rycrora 0,9 muH/ra

1 Boga-koHTpOonb 53 59 56
2 Mo + Bo 67 62 64
3 bio-renp 67 71 69
4 Xenadir 63 69 66

HIPgs, mut.: A 1,84

B 2,13

C 1,84

AB 3,69

AC 3,19

BC 3,69

ABC 6,38
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Honpatok I'.3

KinbkicTs 0yJabp0a40k a30TOQIKCYI0OUNX 0aKTePiil HA KOPEHSIX COPTIB rOPoOXy

3aJ1e5KHO BiJl BILIMBY J0cC/iKyBanux ¢gakropis B 2021 p.

Ne n/m Paxrop C - KinbkicTe Oynp6adok Ha kopeHsx 10
BapiaHTU 00pPOOKH POCJIMH, IIT
MOCIBIB I1o noBTOpEHHSIX
Cepenne
1 2
1 2 3 4 5
®aktop A — copt Omior
®axTtop B — rycrora nocisis 1,5 min/ra
1 Bopga-koHTpObH 55 61 58
2 Mo + Bo 79 73 76
3 bio-renn 87 81 84
4 Xenadit /8 82 80
rycroTa mocisiB 1,2 Min/ra
1 Bopga-koHTpOb 62 60 61
2 Mo + Bo 84 78 80
3 bio-renp 88 94 91
4 Xenadit 86 84 85
rycrota nocisiB 0,9 min/ra
1 Bona-koHTpOIH 67 63 65
2 Mo + Bo /8 82 80
3 bio-renb 96 92 94
4 Xenadit 87 88 88
copt Monyc
rycToTa nocisiB 1,5 Min/ra
1 Bona-xoHTpOnm 46 52 49
2 Mo + Bo 69 67 68
3 bio-renn 73 79 76
4 Xenadit 72 70 71
rycrora 1,2 miH/ra
1 Bopa-koHTpOJb 56 50 53
2 Mo + Bo 68 72 70
3 bio-renn 81 77 79
4 Xenadit 74 72 73
rycrora 0,9 mus/Ta
1 Bopa-koHTpOJb 56 60 58
2 Mo + Bo 73 75 74
3 bio-renb 80 84 82
4 Xenadit 77 75 76
copt Cair
rycrorta 1,5 min/ra
1 Bona-KoHTponmp | 59 | 63 | 61
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2 Mo + Bo 80 76 78
3 bio-renp 93 97 95
4 Xemadirt 96 90 93
rycrora 1,2 miH/ra
1 Bona-koHTpOin 65 63 64
2 Mo + Bo 78 82 80
3 bio-renp 104 100 102
4 Xemadir 95 97 96
rycrora 0,9 miH/ra

1 Bona-koHTpOib 66 70 68
2 Mo + Bo 82 80 81
3 bio-renp 97 101 99
4 Xenadirt 91 93 92

HIPgs, mit.: A 1,73

B 1,99

C 1,73

AB 3,46

AC 2,99

BC 3,46

ABC 5,98
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Homarox .1

BruiuB 6iocTUMYJISATOPIB Ta MiKpOeJeMEHTIB HA CXO0KICTh HACIHHA COPTIB
ropoxy npu pisHiii rycrori nmocisis B 2019 p.

Ne n/m @axkrop C - CxoxicTh HaCciHHS, Y0
BapilaHTH 'o§p061<1/1 ITo moBTOpEHHSX Cepene
MOCIBIB 1 2
1 2 3 4 5
®daktop A — copT Omior
®daxrtop B — rycrora nocisiB 1,5 min/ra
1 Bopa-koHTpOb 96 95 95
2 Mo + Bo 96 96 96
3 bio-renp 96 95 96
4 Xenadir 96 96 96
r'ycToTa IMociBiB - 1,2 MiiH/Ta
1 Bopa-koHTpOJb 96 96 96
2 Mo + Bo 97 96 96
3 bio-renb 97 97 97
4 Xenadit 96 98 97
rycrora nocisiB - 0,9 miiH/ra
1 Bopa-koHTpOJb 95 96 95
2 Mo + Bo 96 97 96
3 bio-renb 96 96 96
4 Xemadir 97 95 96
copt Monyc
I'ycTOTa MOCIBIB - 1,5 MItH/Ta
1 Bopa-koHTpOJb 95 95 95
2 Mo + Bo 95 96 96
3 bio-renb 96 96 96
4 Xenadit 96 95 96
rycrora - 1,2 miH/ra
1 Bopa-koHTpOosb 95 96 96
2 Mo + Bo 96 96 96
3 bio-renb 97 96 97
4 Xenadit 97 97 97
rycrora - 0,9 miin/ra
1 Bona-koHTpOIIH 96 96 96
2 Mo + Bo 95 97 96
3 bio-renb 96 96 96
4 Xemadirt 96 97 96
copt Cair
rycrora - 1,5 miin/ra
1 Bopa-koHTpOJb 95 95 95
2 Mo + Bo 96 95 96
3 bio-renb 96 96 96
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4 Xenadit | 9% | 9 96
rycrora - 1,2 Min/ra
1 Bopga-koHTpObH 96 96 96
2 Mo + Bo 96 97 97
3 bio-renb 97 97 97
4 Xenadit 96 97 97
rycrora - 0,9 miH/ra
1 Bopga-koHTpObH 95 96 95
2 Mo + Bo 96 96 96
3 bio-renp 96 96 96
4 Xenadit 97 97 97
HIPgs, mr.: A 0,35
B 0,41
C 0,35
AB 0,71
AC 0,61
BC 0,71
ABC 1,23
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Honatok /1.2

BruiuB 6iocTUMYJISATOPIB Ta MiKpOeJIeMeHTIB HA AKICHI MOKA3HUKH HACIHHS
COPTiB rOpoXy NpHM pi3Hiii rycrori nmocisis B 2020 p.

Ne n/m @axkrop C - CxoxicTh HaCiHHS, Y0
BapilaHTH 'o§p061<1/1 ITo moBTOpEHHSX Cepene
MOCIBIB 1 2
1 2 3 4 5
®daktop A — copt Omior
®daxrop B — rycrora nocisiB 1,5 min/ra
1 Bopa-koHTpOb 96 95 95
2 Mo + Bo 96 96 96
3 bio-renb 96 96 96
4 Xenadir 97 96 96
r'ycToTa IMociBiB - 1,2 MIIH/Ta
1 Bopa-koHTpOJb 96 96 96
2 Mo + Bo 95 97 96
3 bio-renb 97 95 96
4 Xenadit 96 96 96
rycrora nocisiB - 0,9 miiH/ra
1 Bopa-koHTpOJb 97 95 96
2 Mo + Bo 97 97 97
3 bio-renb 97 97 97
4 Xenadit 96 96 96
copt Monyc
I'ycTOTa MOCIBIB - 1,5 MitH/Ta
1 Bopa-koHTpOJb 95 95 95
2 Mo + Bo 95 96 95
3 bio-renb 97 96 96
4 Xenadit 96 96 96
rycrora - 1,2 miH/ra
1 Bopa-koHTpOosb 97 95 96
2 Mo + Bo 97 96 96
3 bio-renb 96 96 96
4 Xemadirt 95 96 95
rycrota - 0,9 miin/ra
1 Bona-koHTpOIIH 96 96 96
2 Mo + Bo 96 95 95
3 bio-renb 97 95 96
4 Xemadirt 95 97 96
copt Cair
rycrora - 1,5 miH/ra
1 Bopa-koHTpOJb 95 97 96
2 Mo + Bo 96 96 96
3 bio-renb 97 95 96
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4 Xenadit | 96 | 9 96
rycrora - 1,2 Min/ra
1 Bopga-koHTpObH 96 96 96
2 Mo + Bo 96 95 95
3 bior-enb 97 96 96
4 Xenadit 95 95 95
rycrora - 0,9 miH/ra
1 Bopga-koHTpObH 95 95 95
2 Mo + Bo 95 96 95
3 bio-renp 96 96 96
4 Xenadit 96 96 96
HIPgs, mr.: A 0,44
B 0,51
C 0,44
AB 0,89
AC 0,77
BC 0,89
ABC 1,54
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Honatox 1.3

BruiuB 6iocTUMYJISATOPIB Ta MiKpO€JIeMeHTIB HA AKICHI MOKA3HUKU HACIHHS
COPTiB ropoxy npu pi3Hiii rycrori nmocisis B 2021 p.

Ne /m daxrop C - CxoxicTh HaciHHS, Y0
BapiaHTH .0(.5p061<1/1 ITo moBTOpEHHSIX Cepente
MOCIBIB 1 2
1 2 3 4 5
®aktop A — copt Omior
daxrtop B — rycrora nocisiB 1,5 min/ra
1 Bopga-koHTpOIb 95 97 96
2 Mo + Bo 97 97 97
3 bio-renn 97 95 96
4 Xenadit 96 96 96
rycToTa MociBiB - 1,2 muH/Ta
1 Bona-xoHTpOons 96 95 95
2 Mo + Bo 95 97 96
3 bio-renn 96 96 96
4 Xenadit 97 97 97
rycrora nocisis - 0,9 miiH/ra
1 Bopa-koHTpOJb 95 95 95
2 Mo + Bo 97 95 96
3 bio-renp 95 97 96
4 Xenadit 96 96 96
copt Monyc
rycToTa nocisiB - 1,5 mun/ra
1 Bona-xoHTpOnh 96 96 96
2 Mo + Bo 96 95 95
3 bio-renn 97 95 96
4 Xenadit 97 97 97
rycrora - 1,2 Min/ra
1 Bopga-koHTpOJb 95 95 95
2 Mo + Bo 95 95 95
3 bio-renp 95 97 96
4 Xenadit 97 95 96
rycrora - 0,9 miH/ra
1 Bopa-koHTpOJb 96 96 96
2 Mo + Bo 96 95 95
3 bio-renp 97 95 96
4 Xenadit 95 97 96
copt Cair
rycrora - 1,5 Min/ra
1 Bona-xoHTpOons 96 96 96
2 Mo + Bo 97 97 97
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3 bio-rens 95 97 96
4 Xenadit 97 97 97
rycrota - 1,2 miiH/ra
1 Bopga-koHTpOIIbH 96 96 96
2 Mo + Bo 97 95 96
3 bio-renp 97 97 97
4 Xenagit 96 96 96
rycrora - 0,9 min/ra
1 Bopga-koHTpOIH 95 97 96
2 Mo + Bo 97 95 96
3 bio-renb 97 96 96
4 Xenadit 95 95 95
HIPgs, miT.: A 0,54
B 0,62
C 0,54
AB 1,08
AC 0,94
BC 1,08
ABC 1,87
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Honatok E.1

BruiuB gociikyBaHux GpaKkTOpiB HA eKOHOMIYHI MOKA3HUKH NP
BHPOLYBaHHI ropoxy copry Omior (cepeane 3a 2019 — 2021pp.)

No | dakrop C- [Tokazuuku
n/n| BapiantH | Ypox | BamoBu | Co0iBapti | Bcworo | Bapricts Pentabenn
00poOKku | aitmict | ¥ 36ip, | cTh 1, 3arpar, | IPOAYKIIi, [puoyro HIiCTB, %
IOCIBIB | b, I/TA I I'PH rpH/Ta rpH/Ta fo rpra
1 2 3 4 5 6 7 8 9
®axrop B - rycrora nocisis - 1,5 min/ra

1 Bona- 27,8 27,8 823,9 22904,8 | 33360,0 |10455,2| 45,6
KOHTPOJIb

2| Mo+Bo | 29,7 29,7 786,9 23370,9 | 35640,0 |12269,1 52,5

3| bio-remp | 33,9 33,9 713,0 24172,1 | 40680,0 |16507,9 68,3

4 | Xemadir | 30,3 30,3 782,3 23702,4 | 36360,0 |12657,6| 53,4

rycToTa MOCiBiB - 1,2 MIIH/Ta

1 Bopna- 28,9 28,9 750,3 21683,9 | 34680,0 |12996,1 59,9
KOHTPOJIb

2| Mo+Bo | 31,8 31,8 701,8 22315,9 | 38160,0 |15844,1 71,0

3 | bio-renp | 34,2 34,2 667,2 22818,5 | 41040,0 |18221,5 79,9

4 | Xemadir | 31,8 31,8 709,1 22547,9 | 38160,0 |15612,1 69,2

rycrora rocisis - 0,9 miH/ra

1 Bopna- 30,0 30,0 682,1 20463,0 | 36000,0 |15537,0 75,9
KOHTPOJIb

2| Mo+Bo | 331 33,1 638,3 21128,2 | 39720,0 |18591,8| 88,0

3 | bio-remp | 36,4 36,4 598,4 21780,1 | 43680,0 |21899,9| 100,6

4 | Xenadpir | 34,4 34,4 627,2 21575,8 | 41280,0 |19704,2 91,3
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Jonatok E.2

BB gociikyBaHuX (pAKTOPIiB HA €eKOHOMIYHI MOKA3HUKY NIPH
BHUpoOLLyBaHHI ropoxy copty Moayc (cepeane 3a 2019 — 2021pp.)

No | dakrop C [Tokazuuku
n/n| Bapiantu | Vpox | BanmoBu | CobiBapti | Beworo | Bapricts Pentabenn
00poOKku | aitmict | ¥ 36ip, | cTh 1, 3arpar, | OPOAYKIIii [puoyro HIiCTB, %
IOCIBIB | b, I/TA I I'PH rpH/Ta , TpH/Ta fo rpra
1 2 3 4 5 6 7 8 9
®axrop B - rycrora nocisis - 1,5 min/ra

1 Bona- 21,1 21,1 1032,9 | 21793,2 | 25320,0 | 3526,8 16,2
KOHTPOJIb

2| Mo+Bo | 234 23,4 954,1 22325,6 | 28080,0 | 5754,4 25,8

3| bio-remp | 25,6 25,6 890,4 22795,0 | 30720,0 | 7925,0 34,8

4 | Xemadir | 22,8 22,8 985,0 22458,1 | 27360,0 | 4901,0 21,8

rycToTa MOCiBiB - 1,2 MIIH/Ta

1 Bopna- 25,5 25,5 828,2 21119,8 | 30600,0 | 9480,2 449
KOHTPOJIb

2| Mo+Bo | 29,8 |29,8 737,7 21984,1 | 35760,0 |13775,9 62,7

3| bioremp | 31,2 31,2 715,4 22320,7 | 37440,0 |15119,3 67,7

4 | Xemadir | 30,7 30,7 728,5 22365,4 | 36840,0 |14476,6 64,7

rycrora rocisis - 0,9 miH/ra

1 Bopna- 23,9 23,9 813,8 19451,0 | 28680,0 | 9229,0 47,4
KOHTPOJIb

2| Mo+Bo | 26,2 26,2 762,7 19983,4 | 31440,0 |11456,6| 57,3

3 | bio-remp | 28,3 28,3 722,1 20436,2 | 33900,0 |13523,8 66,2

4 | Xenadir | 26,4 26,4 767,0 20248,5 | 31680,0 |114315| 56,5
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Honatok E.3

BruiuB gociikyBaHux GpaKkTOpiB HA eKOHOMIYHI MOKA3HUKH NP
BHPOILYBaHHI ropoxy coprty Cairt (cepeane 3a 2019 — 2021pp.)

No | dakrop C [Tokazuuku
n/n| Bapiantu | Vpox | BanmoBu | CobiBapti | Beworo | Bapricts Pentabenn
00poOKku | aitmict | ¥ 36ip, | cTh 1, 3arpar, | IPOAYKIIi, flpbyro HICTB, %0
IOCIBIB | b, I/TA I I'PH rpH/Ta rpH/Ta fo rpra
1 2 3 4 5 6 7 8 9
®axrop B - rycrora nocisis - 1,5 min/ra

1 Bona- 23,8 23,8 934,5 22241,2 | 28560,0 | 6318,8 28,4
KOHTPOJIb

2| Mo+Bo | 27,1 27,1 846,5 22939,5 | 32520,0 | 9580,5 41,8

3| bio-remp | 29,8 29,8 788,3 234919 | 35760,0 |12268,1 52,2

4 | Xemadir | 28,3 28,3 825,8 23370,6 | 33960,0 |10589,4| 45,3

rycToTa MOCiBiB - 1,2 MIIH/Ta

1 Bopna- 28,2 28,2 764,8 21567,8 | 33840,0 |12272,2 56,9
KOHTPOJIb

2| Mo+Bo | 33,1 [331 680,7 22531,6 | 39720,0 | 171884 76,3

3 | bio-remp | 35,0 35,0 6557 22931,2 | 42000,0 |19048,8| 83,0

4 | Xemaditr | 32,5 32,5 697,4 22664,0 | 39000,0 |16336,0 72,1

rycrora rocisis - 0,9 miH/ra

1 Bopna- 26,6 26,6 748,1 19898,9 | 31920,0 |12021,1 60,4
KOHTPOJIb

2| Mo+Bo | 30,2 30,2 683,7 20647,0 | 36240,0 |15593,0 75,5

3 | bio-remp | 33,6 33,6 634,4 21315,5 | 40320,0 |19004,0 89,2

4 | Xemagir | 31,3 31,3 672,9 21061,5 | 37560,0 |16498,5 78,3
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Jopatok K.1

Bruius gociizkyBanux GakTopiB HA eHEPreTUYHI MOKA3ZHUKYU NPH
BUPOILYBaHHI ropoxy copry Omior (cepeane 3a 2019 — 2021pp.)

No | @akrop C IToxa3zHukmu
" B;gglélé{;; Ypoxan Hpnxm BHTpE}TH Egggf Koer(llrme Exeproem
fnocisiB HICTh CHEPIILT | CHEPIL, Ha ra HICTb. THC.
1 /ra’ nuc.MJx | tuc mJIx e ’ MK
Halra |Halra Ml
1 2 3 4 5 6 7 8
®daxkrop B - rycrora nocigis - 1,5 min/ra

1 Bopna- 27,8 49,18 21,77 21,40 1,77 1,00
KOHTPOJIb

2 | Mo+ Bo 29,7 52,54 28,13 24,41 1,87 0,95

3 | bio-remp 33,9 59,97 28,91 31,06 2,07 0,85

4 | Xenapirt 30,3 53,60 28,24 25,36 1,90 0,93

rycToTa 1nocisis - 1,2 miiH/ra

1 Bona- 28,9 51,12 25,51 25,61 2,00 0,88
KOHTPOJIb

2 | Mo+ Bo 31,8 56,25 26,05 30,20 2,16 0,82

3 | bio-renp 34,2 60,50 26,50 34,01 2,28 0,77

4 | Xemadir 31,8 56,25 26,00 30,10 2,12 0,80

rycrora nocisiB - 0,9 min/ra

1 Bona- 30,0 53,07 23,25 29,82 2,28 0,77
KOHTPOJIb

2 | Mo+ Bo 33,1 58,95 23,83 34,73 2,46 0,72

3 | bio-rems 36,4 64,39 24,44 39,96 2,64 0,67

4 | Xenagirt 34,4 60,85 24,07 36,79 2,53 0,70
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Jopatok 7.2

Bruius pociikyBanux aKkToOpiB HA eHEPreTHYHI MOKA3HUKH NPHU
BHUpOILyBaHHI ropoxy copty Moayc (cepeane 3a 2019 — 2021pp.)

No | @akrop C IToxa3zHukmn
" o |y | Towin [y | (DS KOBE L
focisiB HICTh CHEPTILT | CHEPTT, Ha Ta HICTb.
u/ra’ uemJlic | e MILx THUC. , Tuc. MJIx
Halra |Halra MK
1 2 3 4 5 6 7 8
®daxkrtop B - rycrora nocigis - 1,5 miiH/ra

1 Bopna- 21,1 37,33 26,54 10,79 1,41 1,26
KOHTPOJIb

2 | Mo+ Bo 23,4 41,40 26,97 14,43 1,54 1,15

3 | bio-remp 25,6 45,29 217,37 17,91 1,65 1,07

4 | Xenapirt 22,8 40,33 26,86 13,48 1,50 1,18

rycToTa nocisis - 1,2 min/ra

1 Bona- 25,5 45,11 24,88 20,23 1,81 0,98
KOHTPOJIb

2 | Mo+ Bo 29,8 |52,72 25,68 | 27,03 2,05 0,86

3 | bio-remp 31,2 55,19 25,94 29,25 2,13 0,83

4 | Xemadir 30,7 54,31 25,85 28,46 2,10 0,84

rycrota nocisis - 0,9 min/ra

1 Bona- 23,9 42,28 22,12 20,16 1,91 0,93
KOHTPOJIb

2 | Mo+ Bo 26,2 46,35 22,55 23,80 2,06 0,86

3 | bio-renp 28,3 50,06 22,94 27,12 2,18 0,81

4 | Xemadir 26,4 46,70 22,59 24,11 2,07 0,86
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Jopatok K.3

BrutuB pociizkyBanux GakTopiB HA eHEPreTUYHI MOKA3HUKM NPH
BHPOILYBaHHI ropoxy copry Cairt (cepenne 3a 2019 — 2021pp.)

No | @akrop C [Tokazuuku
n/m | Bapianti Ipuxi IMpupict | Koedirie
06poOKH PHX1L Butparu PHpIE” din
s Ypox | eHeprii, eHeprii HT Eneproem
MOCIBIB | ajimicr | tuc.mJl | o b b Ha ra HICTb
T tic MJIDK ’ '
b, I/Ta | )X Ha 1 THUC. Tuc. MJx
Ha |l ra
ra M/JIx
1 2 3 4 5 6 7 8
daxtop B - rycrora mocigis - 1,5 man/ra
1 Bona- 23,8 42,10 27,04 15,07 1,56 1,14
KOHTPOJIb
2 | Mo+Bo | 27,1 47,94 27,65 20,29 1,73 1,02
3 | bio-rems | 29,8 52,72 28,15 24,57 1,87 0,94
4 | Xemadir | 28,3 50,06 27,87 22,19 1,80 0,98
r'ycToTa MociBiB - 1,2 miiH/ra
1 Bona- 28,2 49,89 25,38 24,50 1,97 0,90
KOHTPOJIb
2 | Mo+Bo | 33,1 |58,55 26,29 32,26 2,23 0,79
3 | bio-remp | 35,0 61,92 26,64 35,27 2,32 0,76
4 | Xemadir | 32,5 57,49 26,18 31,31 2,20 0,81
rycrora 1mocisiB - 0,9 miiH/ra
1 Bona- 26,6 47,06 22,62 24,44 2,08 0,85
KOHTPOJIb
2 | Mo+Bo | 30,2 53,42 23,29 30,13 2,29 0,77
3 | bio-remp | 33,6 59,44 23,92 35,52 2,49 0,71
4 | Xemadir | 31,3 55,37 23,49 31,88 2,36 0,75
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Jonatok 3.1

KinbkicTs yTBOpeHux 000iB Ha OHii POCIUHI 32JI€2KHO Bil JOCIIKYBAHUX
(daxTopiB y copriB ropoxy B 2019 p.

3araabHa, Cy 26,67 71 - - -
IloBTOpens, Cp 0,02 1 - - -
®akrop A, Ca 6,37 2 3,19 61,29 3,27
®dakrop B, Cs 12,19 3 4,06 78,15 2,87
®aktop C, Cc 4,92 2 2,46 47,32 3,27
Bzanmogis AB, Cas 0,40 6 0,07 1,28 2,37
Bzaumonis AC, Cac 0,10 4 0,02 0,46 2,64
Bsanmogis BC, Csc 0,07 6 0,01 0,21 2,37
Bsaumonis ABC, Cac 0,78 12 0,07 1,26 2,04
3aaumok 1,82 35 0,05 - -
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HaiimenyBaHHSA ITaiioBa IHoxuoka IMoxuoxa Haiimenb1as
(dakTopis y4acrb aocixy cepeHbOil CyT. pi3HHLS
% Sx Sd HCP
A 25,67 0,05 0,07 0,13
B 49,10 0,05 0,08 0,13
C 19,82 0,05 0,07 0,15
AB 1,61 0,09 0,13 0,23
AC 0,38 0,08 0,11 0,27
BC 0,26 0,09 0,13 0,27
ABC 3,16 0,16 0,23 0,46
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Jopatok 3.2

KinbkicTs yTBOpeHux 000iB Ha OHiM POCIUHI 32JI€2KHO Bl JOCIIKYBAHUX
(daxTopiB y coptiB ropoxy B 2020 p.

3araabHa, Cy 31,02 71 - - -
IloBTOpens, Cp 0,11 1 - - -
®akrop A, Ca 4,53 2 2,27 15,45 3,27
®dakrop B, Cs 12,98 3 4,33 29,51 2,87
®aktop C, Cc 3,74 2 1,87 12,77 3,27
B3aumonis AB, Cas 1,01 6 0,17 1,15 2,37
Bzaumonis AC, Cac 1,00 4 0,25 1,70 2,64
Bsanmogis BC, Csc 0,80 6 0,13 0,91 2,37
B3anmonis ABC, Casc 1,71 12 0,14 0,97 2,04
3ajaumox 5,13 35 0,15 - -
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HaiimenyBaHHSA ITaiioBa IHoxuoka IMoxuoxa Haiimenb1as
(dakTopis y4acrb aocixy cepeHbOil CyT. pi3HHLS
% Sx Sd HCP
A 17,58 0,08 0,11 0,22
B 50,36 0,09 0,13 0,22
C 14,52 0,08 0,11 0,26
AB 3,93 0,16 0,22 0,39
AC 3,87 0,14 0,19 0,45
BC 3,10 0,16 0,22 0,45
ABC 6,65 0,27 0,38 0,78
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Jonarok 3.3

KinbkicTs yTBOpeHux 000iB Ha OHii POCIUHI 32JI€2KHO Bil JOCIIKYBAHUX
(daxTopiB y copTtiB ropoxy B 2021 p.

3araabHa, Cy 43,08 71 - - -
IloBTOpEHB, C) 0,07 1 - - -
®akrop A, Ca 12,80 2 6,40 146,21 3,27
®dakrop B, Cs 15,90 3 5,30 121,11 2,87
®aktop C, Cc 9,69 2 4,84 110,71 3,27
Bzanmogis AB, Cas 0,23 6 0,04 0,89 2,37
Bzaumonis AC, Cac 2,08 4 0,52 11,88 2,64
Bsanmogis BC, Csc 0,42 6 0,07 1,60 2,37
Bsaumonis ABC, Cac 0,35 12 0,03 0,68 2,04
3aaumok 1,53 35 0,04 - -
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HaiimenyBaHHSA ITaiioBa IHoxuoka IMoxuoxa Haiimenb1as
(dakTopis y4acrb aocixy cepeHbOil CyT. pi3HHLS
% Sx Sd HCP
A 30,85 0,04 0,06 0,12
B 38,34 0,05 0,07 0,12
C 23,36 0,04 0,06 0,14
AB 0,57 0,09 0,12 0,21
AC 5,01 0,07 0,10 0,25
BC 1,02 0,09 0,12 0,25
ABC 0,85 0,15 0,21 0,42
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Honatok 3.4
KinbkicTh 000iB, yTBOpeHMX micJiA NBITIHHA HA OHII POCJINHI B COPTIB
roOpoXy 3aJ1e5KHO BiJl 00poOKH MOCIiBiB 0I0CTUMYJIITOPAMH TA

MiKpoeJieMeHTaMHu, IT. (cepeane 3a 2019 — 2021pp.)

Ne n/m ®aktop C PesynbraTu OCHIKEHDb 32 POKAMU: Bincorok
Bapiantu 00po0Oku IIT. 3aruTiTHEHHS
MIOCIBIB 2019 p. | 2020 p. | 2021p. | Cepenne | miT. %
1 2 3 4 5 6 7 8

®akrtop A — copt Omior

daktop B — rycrora nocisiB — 1,5 miiH/ra

1 Bona-xkoHTposb 4,6 4,3 4.6 4.5 0 0
2 Mo + Bo 5,4 4,9 5,0 5,1 0,6 13
3 bio-rens 5,7 51 5,6 55 1,0 22
4 Xenadit 5,6 4.8 5,5 5,3 0,8 18
rycToTa rnocisiB — 1,2 mMiiH/ra
1 Bona-xkoHTposb 5,0 4,6 4.8 4.8 0 0
2 Mo + Bo 6,9 55 6,1 5,8 1,0 21
3 bio-renb 6,2 5,7 6,4 6,1 1,3 27
4 Xenadit 6,1 5,6 6,0 5,9 1,1 23
rycrora nocisiB — 0,9 min/ra
1 Bona-koHTpoin 5,3 4.8 5,2 51 0 0
2 Mo + Bo 5,8 5,7 9,5 5,7 0,6 12
3 bio-renp 6,2 5,8 6,4 6,1 1,0 | 19,6
4 Xemadir 6,0 5,6 5,9 5,8 0,7 14
copt Monyc
rycrora nocisiB — 1,5 mun/ra
1 Bona-koHTpoin 4.1 3,7 3,8 3,9 0 0
2 Mo + Bo 4,5 4,1 4,7 4.4 0,5 13
3 bio-renb 5,0 4,5 5,2 4,9 1,0 26
4 Xenadit 4,9 4,3 4,6 4,6 0,7 18
rycrora nocisiB — 1,2 mun/ra
1 Bona-koHTpoin 4.8 4.0 4.1 4.3 0 0
2 Mo + Bo 4,9 4,3 5,3 4,8 0,5 12
3 bio-renb 5,6 4,9 5,1 5,2 0,9 21
4 Xenadit 5,2 4,5 5,0 4,9 0,6 14
rycrora nocisiB — 0,9 mun/ra
1 Bona-xoHTpOnh 4.3 4.1 43 43 0 0
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2 Mo + Bo 5,2 5,0 5,3 5,2 0,9 15
3 bio-renn 6,0 5,3 5,9 5,7 1,4 27
4 Xemadir 54 51 5,5 5,3 1,0 20
copt Cait
rycrora nocisiB — 1,5 mun/ra
1 Bona-koHTpoin 4.4 4.1 4.4 4.3 0 0
2 Mo + Bo 5,3 4,8 5,5 5,2 0,9 2,0
3 bio-renn 5,6 5,2 5,6 6,5 1,2 28
4 Xemadir 5,4 5,0 5,4 5,3 1,0 22
rycrora nocisiB — 1,2 mus/ra
1 Bona-koHTpoin 5,2 4.7 5,2 5,0 0 0
2 Mo + Bo 5,8 5,2 6,5 5,8 0,8 16
3 bio-renn 6,3 5,6 7,1 6,3 1,3 26
4 Xenadir 6,0 5,4 6,5 6,0 1,0 20
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpoin 5,0 4.7 5,7 51 0 0
2 Mo + Bo 5,8 5,5 6,5 5,9 0,8 16
3 bio-rens 6,0 5,8 7,0 6,3 1,2 24
4 Xemadit 57 54 6,4 59 0,8 16
HIPps, mr.: A 0,12
B 0,12
C 0,14
AB 0,20
AC 0,23
BC 0,23
ABC 0,41
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BruiuB 6iocTUMYJISATOPIB Ta MiKpOeJeMeHTIB HA MPOAYKTUBHICTH COPTIB
ropoxy 3a pi3Hux rycror nocisis B 2019 p.

Honatok K.1

No @axkrtop C VYpoxaltHICTh 110 MOBTOPEHHSX, T/Ta Cepenne,
m\ BapiaHTI/I. . I I T vV T/Ta
1 | 0OpoOKH MOCIBiB
1 2 3 4 5 6 7
®dakTop A — copt Omior
daxTtop B — rycrora nocisis 1,5 mun/ra
1 | Boga-KOHTpOJb 3,13 3,15 3,26 3,20 3,26
2 Bo + Mo 3,52 3,41 3,33 3,58 3,46
3 bio-rens 3,78 3,92 4,08 3,84 3,91
4 Xenadit 3,53 3,43 3,35 3,61 3,48
rycrora — 1,2 mMiH/ra
1 | Boga-koHTpOJIb 3,39 3,34 3,29 3,46 3,37
2 Bo + Mo 3,69 3,56 3,81 3,64 3,67
3 bio-rens 3,98 3,92 3,85 4,11 3,96
4 Xenadit 3,62 3,70 3,73 3,51 3,64
rycrora — 0,9 miiH/ra
1 | Bona-xontpons | 3,46 3,48 3,42 3,73 3,50
2 Bo + Mo 3,97 3,95 3,76 3,69 3,84
3 bio-rens 4,07 4,23 4,29 4,09 4,17
4 Xenadit 4,08 4,01 4,15 3,93 3,95
Coprt - Moayc
rycrora — 1,5 miiH/ra
1 | Boga-KoHTpOJIb 1,81 2,06 2,18 1,95 2,00
2 Bo + Mo 2,70 2,73 2,61 2,84 2,12
3 bio-rens 2,85 2,91 3,02 2,74 2,88
4 Xenadit 2,74 2,77 2,55 2,49 2,64
rycrora — 1,2 MiiH/ra
1 | Boaa-KoHTpOJIb 2,86 2,90 2,78 3,04 2,92
2 Bo + Mo 3,32 3,47 3,35 3,60 3,44
3 bio-rens 3,45 3,64 3,50 3,61 3,55
4 Xenadit 3,53 3,50 3,66 3,41 3,52
rycrora — 0,9 miiH/ra
1 | Boma-koHTpOJB 2,89 2,67 2,73 2,86 2,78
2 Bo + Mo 3,03 3,10 3,06 2,89 3,02
3 biorenb 3,31 3,20 3,36 3,09 3,24
4 Xenadit 3,05 3,02 2,95 3,16 3,04
®@axkrop A — copT CBIT
rycrora — 1,5 miiH/ra
1 | Boga-koHTpOJIb 2,93 2,83 2,91 2,75 2,82
2 Bo + Mo 3,24 3,04 3,22 2,95 3,11
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3 Bio-rens 3,31 3,39 3,28 3,47 3,36

4 Xenadit 3,28 3,20 3,31 3,16 3,24
rycrora - 1,2 miiH/ra

1 | Boma-xoHTpOIH 3,27 3,46 3,41 3,30 3,36

2 Bo + Mo 3,73 3,75 4,03 3,99 3,88

3 Bio-renb 4,12 4,00 4,15 3,97 4,06

4 Xenadit 3,89 3,92 3,83 4,00 3,91
rycrora - 0,9 man/ra

1 Bona-koHTpons 2,98 3,20 3,18 3,14 3,13

2 Bo + Mo 3,45 3,55 3,42 3,66 3,52

3 Bio-renb 3,96 3,83 3,79 3,94 3,88

4 Xenadit 3,58 3,60 2,74 3,52 3,61

HIPgs, T/ra: A 0,05

B 0,05

C 0,06

AB 0,09

AC 0,10

BC 0,10

ABC 0,18
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BruiuB 6iocTUMYJISITOPIB Ta MiKpOeJeMeHTIB HA MPOAYKTUBHICTH COPTIB
ropoxy 3a pi3Hux rycror nocisis B 2020p.

Honatok K.2

No ®axkrtop C YporkaliHICTb 110 TOBTOPEHHSX, T/Ta Cepen
m\ Bapiantu I i I Vi HE, T/Ta
1 | 0OpOOKH IOCIBIB
1 2 3 4 5 6 7
®dakTop A — copt Omior
daxrtop B — rycrora nocisis 1,5 man/ra
1 | Boma-KoHTpOJIb 1,97 2,03 1,89 1,75 191
2 Bo + Mo 2,36 2,45 2,31 2,56 2,42
3 bio-renb 2,71 2,74 2,64 2,82 2,70
4 Xenadit 2,54 2,44 2,55 2,35 2,47
rycrora — 1,2 MiiH/ra
1 | Boma-KoHTpOJIb 2,12 2,01 1,96 2,11 2,05
2 Bo + Mo 2,64 2,53 2,65 2,46 2,57
3 bio-renb 2,71 2,65 2,83 2,70 2,12
4 Xenadit 2,54 2,47 2,51 2,67 2,55
rycrora — 0,9 miiH/ra
1 | Bopa-kontpons | 1,97 2,05 2,09 1,93 2,01
2 Bo + Mo 2,59 2,12 2,83 2,65 2,70
3 bio-renb 2,90 2,12 2,78 2,96 2,87
4 Xenadit 2,93 2,90 2,77 2,80 2,75
Coprt - Monyc
rycrora — 1,5 miiH/ra
1 | Bona-KoHTpOJIb 1,36 1,47 1,34 1,51 1,42
2 Bo + Mo 1,92 1,85 1,95 1,80 1,88
3 bio-renb 2,09 2,06 1,99 2,19 2,08
4 Xenadit 1,79 1,81 1,73 1,85 1,80
rycrora — 1,2 MiiH/ra
1 | Bona-KoHTpOJIb 1,72 1,86 1,96 1,73 1,82
2 Bo + Mo 2,30 2,46 2,53 2,35 2,41
3 bio-renb 2,50 2,53 2,15 2,68 2,52
4 Xenadit 2,49 2,43 2,38 2,59 2,47
rycrora — 0,9 miin/ra
1 | Boma-koHTpOJIB 1,49 1,44 1,40 1,55 1,47
2 Bo + Mo 2,17 2,12 2,27 2,04 2,15
3 bio-renb 2,15 2,41 2,37 2,19 2,28
4 Xenadit 2,08 2,05 2,26 2,15 2,13
daxkrtop A — copT CBIT
rycrora — 1,5 miiH/ra
1 | Bona-kKoHTpOJIb 1,72 1,83 1,94 1,75 1,81
2 Bo + Mo 2,11 2,21 2,37 2,15 2,26

238



3 bio-rens 2,23 2,25 2,43 2,41 2,53
4 Xenadir 2,28 2,35 2,43 2,30 2,34
rycrora - 1,2 MiH/ra
1 | Boma-koHTpOIB 1,90 1,84 1,78 1,96 1,87
2 Bo + Mo 2,62 2,12 2,63 2,48 2,61
3 bio-rens 2,76 2,75 2,61 2,18 2,73
4 Xenadir 2,43 2,60 2,67 2,50 2,55
rycrora - 0,9 min/ra
1 | Boma-koHTpOIBb 1,86 1,82 1,93 1,75 1,84
2 Bo + Mo 2,46 240 2,55 2,31 2,43
3 Bio-rein 2,68 2,70 2,66 2,84 2,72
4 Xenadit 2,45 2,64 2,43 2,57 2,52
HIPgs, T/Ta: A 0,08

B 0,08
C 0,09
AB 0,13
AC 0,16
BC 0,16
ABC 0,27
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BruiuB 6iocTUMYJISITOPIB Ta MiKpOeJeMeHTIB HA MPOAYKTUBHICTH COPTIB
ropoxy 3a pizHux rycrot nocisis B 2021 p.

Honarok K.3

No @axkrtop C VYpoxalHICTh 110 TOBTOPEHHSX, T/Ta Cepen
m\ BapianTu I i T vV HE, T/Ta
1 | 0OpoOKH MOCIBiB
1 2 3 4 5 6 7
®dakTop A — copt Omior
daxkrtop B — rycrora nocisis 1,5 min/ra
1 | Boga-KOHTpOJb 2,92 2,88 2,91 2,73 2,86
2 Bo + Mo 2,95 3,07 2,88 3,18 3,02
3 bio-rens 3,62 3,53 3,72 3,45 3,58
4 Xenadit 3,17 3,11 3,05 3,27 3,15
rycrora — 1,2 MiiH/Ta
1 | Boga-koHTpOJIb 3,18 3,20 2,89 2,93 3,05
2 Bo + Mo 3,30 3,35 3,17 3,42 3,31
3 bio-rens 3,77 3,56 3,72 3,51 3,58
4 Xenadit 3,37 3,33 3,48 3,26 3,36
rycrora — 0,9 muiH/ra
1 | Boga-xontpons | 3,07 3,19 3,05 3,28 3,14
2 Bo + Mo 3,50 3,51 3,23 3,32 3,39
3 bio-rens 3,95 3,84 3,71 3,98 3,87
4 Xenadit 3,57 3,66 3,80 3,53 3,64
Copt - Monyc
rycrora — 1,5 miiH/ra
1 | Boga-KoHTpOJIb 2,12 2,22 2,05 2,29 2,17
2 Bo + Mo 2,38 2,32 2,48 2,54 2,43
3 bio-rens 2,71 2,75 2,83 2,59 2,12
4 Xenadit 2,21 2,52 2,36 2,47 2,39
rycrora — 1,2 MiiH/Tra
1 | Boaa-KoHTpOJIb 2,72 2,86 2,57 2,49 2,66
2 Bo + Mo 3,13 3,12 2,98 3,17 3,10
3 bio-rens 3,30 3,32 3,20 3,36 3,30
4 Xenadit 3,16 3,24 3,36 3,08 3,21
rycrora — 0,9 muiH/ra
1 | Boma-koHTpOJB 2,36 2,56 2,46 2,58 2,49
2 Bo + Mo 2,67 2,72 2,58 2,83 2,70
3 bio-rens 2,91 2,94 3,16 2,80 2,96
4 Xenadit 2,75 2,78 2,63 2,80 2,75
®daxkrtop A — copT CBIT
rycrora — 1,5 miH/ra
1 | Boga-koHTpOJIb 2,18 2,27 2,36 2,11 2,23
2 Bo + Mo 2,79 2,77 2,61 2,88 2,76
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3 bio-rens 3,07 3,02 2,91 3,20 3,05
4 Xemadit 2,79 2,97 3,16 2,80 2,93
rycrora - 1,2 MiH/ra
1 | Boma-xonTpons | 2,75 2,93 2,84 3,08 2,90
2 Bo + Mo 3,46 3,47 3,56 3,31 3,45
3 bio-rens 3,67 3,73 3,84 3,60 3,71
4 Xenmadit 3,34 3,24 3,13 3,41 3,28
rycrota - 0,9 miH/ra
1 Boa-koHTpOITh 2,70 2,66 2,81 2,55 2,68
2 Bo + Mo 3,06 3,16 3,01 3,25 3,12
3 Bio-remas 3,53 3,44 3,37 3,62 3,49
4 Xemadir 3,32 3,23 3,14 3,35 3,26
HIPgs, T/Ta: A 0,05

B 0,05
C 0,06
AB 0,08
AC 0,09
BC 0,09
ABC 0,16
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Honatok K.4

Ypo:xkaiiHicTh 3epHa ropoxy 3a pi3Hux rycrot nocisiB y 2019-2021 pokax

(T/ra)
Ne n/m ®Paxkrtop C Pesynbpratu qocnipkeHb 3a pokamu, [TpubaBka
Bapiantu 00poOku T/Ta BiJTHOCHO
MOCIB1B KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenne | T/ra | o
1 2 3 4 5 6 7 8
®aktop A — copt Omior
daxtop B — rycrora mocigis — 1,5 min/ra
1 Bona-xoHTpOns 3,26 2,21 2,86 2,78 0 0
2 Mo + Bo 3,46 2,42 3,02 2,97 019 7.1
3 bio-renp 3,91 2,70 3,58 3,39 0,61 22
4 Xenadit 3,48 2,47 3,15 3,03 0,25 9,0
rycrora nmocisis — 1,2 min/ra
1 Bona-koHTpons 3,37 2,25 3,05 2,89 0 0
2 Mo + Bo 3,67 2,57 3,31 3,18 0,29 | 10,0
3 bio-renb 3,96 2,72 3,58 3,42 0,53 | 18,3
4 Xenadit 3,64 2,55 3,36 3,18 0,26 | 10,0
rycrora nocisiB — 0,9 miH/ra
1 Bona-xoaTpons 3,50 2,36 3,14 3,00 0 0
2 Mo + Bo 3,84 2,70 3,39 3,31 0,31| 10,3
3 bio-renb 4,17 2,87 3,87 3,64 064 21,3
4 Xenadit 3,94 2,15 3,64 344 044 | 14,7
copt Moayc
rycToTa ocisiB — 1,5 miiH/ra
1 Bona-koHtpomin 2,40 1,77 2,17 2,11 0 0
2 Mo + Bo 2,12 1,88 2,43 2,34 10,23| 10,9
3 bio-renb 2,88 2,08 2,12 2,56 045 21,3
4 Xenadit 2,64 1,80 2,39 2,28 0,17 8,1
rycroTa nocisiB — 1,2 muH/ra
1 Bona-koaTpons 2,92 2,08 2,66 2,55 0 0
2 Mo + Bo 3,44 2,41 3,10 2,98 0,44 | 16,9
3 bio-renn 3,55 2,52 3,30 3,12 0,57 | 22,3
4 Xenadit 3,52 2,47 3,21 3,07 0,52 20,3
rycrora nocisiB — 0,9 miH/ra
1 Bona-xkoHTposb 2,78 1,91 2,49 2,39 0 0

242




2 Mo + Bo 3,02 2,15 2,70 2,62 0,23 9,6
3 bio-renb 3,29 2,28 2,96 2,83 0,44 | 18,4
4 Xenadit 3,04 2,13 2,75 2,64 0,25 105
copt Cait
rycrora nocisiB — 1,5 mun/ra
1 Bona-koHTpoin 2,82 2,09 2,23 2,38 0 0
2 Mo + Bo 3,11 2,26 2,76 2,71 0,33 13,9
3 bio-renb 3,36 2,53 3,05 2,98 0,60 | 25,2
4 Xenadit 3,24 2,34 2,93 2,83 0,45| 189
rycrora nocisiB — 1,2 mus/ra
1 Bona-koHTpoin 3,36 2,22 2,90 2,82 0 0
2 Mo + Bo 3,88 2,61 3,45 3,31 049 | 17,3
3 bio-renb 4,06 2,73 3,71 3,50 0,68 24,1
4 Xenadit 3,91 2,55 3,28 3,25 0,43 | 15,2
rycrora nocisiB — 0,9 miH/ra
1 Bonma-xkoHTpOsb 3,13 2,24 2,60 2,66 0 0
2 Mo + Bo 3,52 2,43 3,12 3,02 0,36 | 13,5
3 bio-renb 3,88 2,12 3,49 3,36 0,70 | 26,3
4 Xenadit 3,61 2,52 3,26 3,13 0,47 | 17,7
HIPgs, T/Ta © A 0,05
B 0,05
C 0,06
AB 0,09
AC 0,10
BC 0,10
ABC 0,18
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JHomaTkm JI.1-3.

BnpoBaj:keHHs1 Y BUPOOHUIITBO

DEPMEPCHKE TOCHOAAPCTBO

«POKCOAAHA»
75014, Xepeonenia odaacth, Bisosepeskuii paiion.c. Muposodiska, Y.,
byaiseannnkinsS
9054 79 ProO 2

JAOBUIKA 1TPO BUPOBHHYE BITPOBAIUKENNSHA
PEIVALTATIE HAYKONOrO J0CALusCHIR

Jlanoso  A0nAKOI0 SCHIMYOMO, T PEIYARTITH HayROsMNX noeaiTRens
acnipanTin kadospn sesacpodcrns Kosmaxowoi T. C. 3 vesumi «Brnane
GlocTmMyARTOPID T8 MIKPOCASMENTIN HA POy KTHRNICTE COPTiE TOPOXY 10
plamnx rycror mocigys, o opsysaim amcepruniitiy  poboty 1 wwdy TN
IayxOBOr0 Crynens aoxtops GIncodil @ cnediaaniicno 201 sArporomige,
ppofiuar  pHpoduny  DEPEBIpRY B YNORAX @ «POKCOJAHAR (&
MupomoGiska, Blaosepessoro paiony Xepeonchio? ofiacTi) i XapaxiepuiyioTies
Avcrariim pinges exonostiaoi ehexTmioeTi,

[Maousa ;mepoliioro Nogisy ropoxy & arponosiwimx cesonax 2021 7a 2021
pp. cxamana nianosiueo: s 2021 poul ~ 43 m copry Onior 3 wposadinicno 3,3
v/ra, 3 sanopum ¥opost 138 1 1a pissem peiratensiocyi 107 %, a s 2023 pomi -
90 1o, 3 NPORAANICTIO TORAPHIOND SCPHI TOPOXY, orplessanol 32 Ginnorisosasol
rexiosonil Buponynanm kyasrypn ~ 3.4 vra, sasosul 30ip POCIIHILLROT
cupomii ckanm 36 ¥ 1 pisis permabenocti srpoGHmTTIR 102 %.

Pospotaeny Kosmaxonoo T. C. sonaakiy Glosorisosaiy Texiom i
BHPOLIYBIHNA TOPOXY HA HACHIAZ MAANYCTRCK | B NOAAIRIIOMY SICTOCORYBRITI ¥
supobii alznsiocri OF «POKCONAHA» 8 crpysrypl HOCHIR 4% TOBPHOIO
HECTHIA TEPHOBOGONNX KYALTYP. TEX | STTRARPTNICIHINITRD

4 {f?}[FM:uccnm M. B,

-
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Homatok M

Honarok M.2 Bin6ip 3pa3kiB 1Jis BU3HAUCHHS KUTBKOCTI yTBOpEHUX 0001B
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Honarox M.3. [IpuroryBanHs poO040Oro po3urHy JOCIIKYBaHUX MpenaparinB

Honatok M.4. PoGouuii mpoiiec opopMIIeHHS TOCIITY
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JlomaTtoxk H.1.
BruiuB 0iocTUMYJISITOPIB Ta MiKpOeJIeMeHTIB HA I0BKUHY Mixk(a3oBuUX

nepioaiB y coptiB ropoxy, aHiB (cepeaue 3a 2019-2021 pp.)

No ®daxkrop C ITociB | Cxonu | byroni3 | L{siti | Bererami | [Tmroc —
1\ Bapiantu - - amisg - | HHA WHUN | MiIHYC
nm | oOpoOKHU MocCiBiB | cxoau | OYyTOHI3 | HBITIHH | — nepioa, | Ao
ars s IIOBH JTHIB KOHTPO
a JI10
CTHUT
JICTh
1 2 3 4 5 6 7 8
®dakTop A — copt Ormior
dakTop B — rycrora mocisis — 1,5 mina/ra
1. | Boma-koHTpOIb 11 38 5 30 73 0
2. Bo + Mo 11 41 7 29 77 +4
3. bio-renn 11 42 8 31 81 +8
4. Xenadit 11 30 7 29 76 +3
r'ycToTa MociBiB — 1,2 MitH/Ta
1. | Boaa- KOHTpOJIb 11 39 7 29 75 0
2. Bo + Mo 11 42 7 30 79 +4
3. bio-rens 11 43 8 32 83 +8
4. Xemadir 11 41 9 30 80 +5
rycrora nocisiB — 0,9 mun/ra
1. | Boma-KoHTpOJIb 11 40 7 30 77 0
2. Bo + Mo 11 43 7 32 82 +5
3. bio-reinb 11 45 7 32 84 +7
4. Xenadit 11 44 7 30 81 +4
Copt Monayc
rycToTa MnocieiB — 1,5 miiH/ra
1. | Bopa-koHTpOJb 10 36 7 28 71 0
2. Bo + Mo 10 38 9 30 77 +6
3. bio-rens 10 39 9 30 78 +7
4. Xenadit 10 39 8 30 77 +6
rycroTa nocisis — 1,2 mua/ra
1. | Boma-koHTpOJIb 10 37 8 28 73 0
2. Bo + Mo 10 39 10 30 79 +6
3. bio-rens 10 41 10 31 80 +7
4. Xenadit 10 40 9 30 79 +6
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rycrora nocisiB — 0,9 miiH/ra

1. | Boma-koHTpoOIb 10 39 9 27 75 0
2. Bo + Mo 10 41 10 29 80 +5
3. bio-renb 10 43 10 30 83 +8
4, Xenadit 10 42 9 29 80 +5
Copt CgiT
rycroTa mocisiB — 1,5 mun/ra
1. | Bopa-koHTpOJb 12 39 6 28 73 0
2. Bo + Mo 12 42 6 31 79 +6
3. bio-renp 12 42 7 31 80 +7
4, Xenadit 12 41 7 29 77 +4
r'ycToTa MOCiBiB - 1,2 MiIH/Ta
1. | Bopa-koHTpOJb 12 40 6 29 75 0
2. Bo + Mo 12 44 6 32 82 +7
3. bio-renb 12 44 7 32 83 +8
4, Xenadit 12 44 7 30 79 +4
rycrora nocisiB — 0,9 miin/ra
1. | Boma-koHTpOJIb 12 42 6 30 78 0
2. Bo + Mo 12 45 7 32 84 +6
3. bio-renn 12 46 7 33 86 +8
4, Xenadit 12 45 7 32 84 +6
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JlomaTtoxk H.2.

Bucora pociiun ropoxy y ¢ga3y uBiTiHHS 3aJ1€KHO BilX 10CJIiI:KyBAHUX
dakropiB (cepenne 3a 2019 — 2021pp.), cM

Ne n/m ®axkrtop C Pesynbratu qocnipkeHb 3a poKaMu: [TpubaBka
Bapiantu 00po6ku BHCOTA POCJIUH, CM. B1JIHOCHO
MOCIBIB KOHTPOJIIO

2019 p. | 2020 p. | 2021p. | Cepenne | cMm %

1 2 3 4 5 6 7 8

®akTop A — copt Omior

daxrop B — rycrora nocisiB — 1,5 miin/ra

1 Bona-xkoHTpOsb 58 61 60 60 0 0
2 Mo + Bo 61 64 63 63 3 5,0
3 Bbio-remnn 66 69 67 67 7 11,7
4 Xenadit 62 66 64 64 4 6,7
rycToTa rnocisiB — 1,2 mMiiH/ra
1 Bona-xkoHTposb 56 60 57 58 0 0
2 Mo + Bo 62 62 60 61 3 5,2
3 bio-renb 67 67 66 67 9 15,5
4 Xenadit 64 64 63 64 6 10,3
rycrota nocisiB — 0,9 mun/ra
1 Bona-koHTpOin 55 58 57 57 0 0
2 Mo + Bo 62 60 61 61 4 7,0
3 bio-renb 66 65 68 66 9 15,8
4 Xenadit 60 63 63 62 S) 8,8
copt Monyc
rycrora nocisiB — 1,5 min/ra
1 Bona-koHTpoin 59 56 59 58 0 0
2 Mo + Bo 61 60 62 61 3 5,2
3 Bio-renn 67 64 65 65 7 12,1
4 Xenadit 64 62 64 63 5 8,6
rycrora nocisiB — 1,2 mun/ra
1 Bona-koHTpoin 50 53 53 52 0 0
2 Mo + Bo 57 57 57 57 5 9,6
3 bio-renb 61 60 63 61 9 17,3
4 Xenadit 58 58 61 59 7 13,5
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpoin 44 50 50 48 0 0
2 Mo + Bo 57 56 55 56 8 16,6
3 Bio-rean 56 58 56 57 9 18,7
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4 Xenadir 59 55 55 56 8 16,6
copt Cair
rycrora nocisiB — 1,5 mus/ra
1 Bopna-koHTpOnb 61 63 62 62 0 0
2 Mo + Bo 66 67 66 66 4 9,4
3 bio-rens 69 72 71 71 9 14,5
4 Xenadirt 66 69 67 67 5 8,1
rycrora nmocisiB — 1,2 min/ra
1 Bopma-koHTpoib 57 61 59 59 0 0
2 Mo + Bo 60 65 62 62 3 51
3 bio-renp 63 70 68 67 8 13,6
4 Xenagit 60 67 65 64 5 8,5
rycrora nocisiB — 0,9 miH/ra
1 Bona-xoaTpons 55 60 56 57 0 0
2 Mo + Bo 58 64 60 61 4 7,0
3 bio-renp 61 68 66 65 8 14,0
4 Xenagpit 59 65 63 62 5 8,8
HIPgs, cm: A 1,30 1,48 1,86
B 1,30 1,48 1,86
C 1,50 1,71 2,15
AB 2,25 2,56 3,23
AC 2,60 2,95 3,73
BC 2,60 2,95 3,73
ABC 4,51 5,12 6,45
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JlomaTox H.3.

BB gociigkyBaHux GakTopiB HA KUIBKICTh JIMCTKIB HA OHIN pOCJINHI

ropoxy y ¢asy usitrinusa (cepeane 3a 2019 — 2021pp.), wr.

Ne m/m ®axtop C Pesynbpratu qociimkeHs 3a pOKaMH: [TpubaBka
Bapiantu 00po0Oku KUTBKICTB JIUCTKIB, MIT. BiJTHOCHO
MOCIBIB KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenue | miT. %
1 2 3 4 5 6 7 8
®daxrop A — copt Omior
®axrtop B — rycrora nocisis — 1,5 min/ra
1 Bona-koHTpoin 34 31 33 33 0 0
2 Mo + Bo 39 35 36 37 4 12,1
3 bio-renb 42 40 42 41 8 24,2
4 Xenadirt 37 36 38 37 4 12,1
rycrora nocisiB — 1,2 mus/ra
1 Bona-kontpoin 37 34 35 35 0 0
2 Mo + Bo 44 37 40 40 5 14,2
3 bio-renp 46 42 43 44 9 25,7
4 Xenadir 43 39 37 40 ) 14,2
rycrota nocisiB — 0,9 muH/ra
1 Bona-xoHTpOns 38 38 36 37 0 0
2 Mo + Bo 46 40 43 43 6 16,2
3 bio-renp 48 44 45 46 9 24,3
4 Xenadit 45 42 44 44 7 18,9
copt Monyc
rycTora nmocisis — 1,5 min/ra
1 Bona-xoHTpOons 32 28 30 30 0 0
2 Mo + Bo 37 34 36 33 3 10,0
3 bio-renp 38 36 38 37 7 23,3
4 Xenadit 37 34 36 36 6 20,0
rycrora nmocisis — 1,2 min/ra
1 Bopma-koHTpoib 34 31 30 32 0 0
2 Mo + Bo 38 35 34 36 8 12,5
3 bio-renp 41 38 36 38 10 18,8
4 Xemadir 39 36 35 37 9 15,6
rycrora rnocisiB — 0,9 miH/ra
1 Bona-koHTpons 32 31 28 30 0 0
2 Mo + Bo 34 37 32 34 4 13,3
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3 bio-rens 36 40 35 37 7 23,3
4 Xenadirt 35 38 32 35 5 16,7
copt Cait
rycrora nocisiB — 1,5 mun/ra

1 Bopna-koHTpOonib 34 32 35 34 0 0
2 Mo + Bo 38 36 39 38 4 11,8
3 Bio-rean 40 40 42 41 7 20,5
4 Xenadir 39 38 40 39 5 14,7
rycrora nmocisis — 1,2 min/ra
1 Bopa-koHTpoib 34 34 36 35 0 0
2 Mo + Bo 40 38 39 39 4 11,4
3 bio-rens 43 41 41 42 7 20,0
4 Xenadir 40 39 40 40 5 14,2
rycrora nocisis — 0,9 min/ra
1 Bopa-koHTpoib 32 36 34 34 0 0
2 Mo + Bo 37 38 37 37 3 8,8
3 bio-rens 41 43 40 41 7 20,5
4 Xenadir 38 40 38 39 5 14,7
HIPgs, mit.: A 1,52 1,36 1,74
B 1,52 1,36 1,74
C 1,76 1,57 2,01
AB 2,64 2,36 3,02
AC 3,05 2,73 3,49
BC 3,05 2,73 3,49
ABC 5,28 4,72 6,04

253




HMonatox H.4.
Maca acuMuIALiiiHOT0 anapaTty B CyXiil pe4oBHHI COPTIB ropoxy 3aJ1e:KHO Bij
00po0ku mociBiB OiocTUMIATOPAMH Ta MiKpoejleMeHTaMHu, I/l pociuHy

(cepenne 3a 2019 — 2021pp.)

Ne n/m @axkrop C Pe3ynpTaTi AOCHIAKEHb 33 POKAMMU: [TpubaBka
Bapiantu 00po0Oku | Maca BycCiB 1 TUCTs 3 1 pociauHM, T BiJTHOCHO
MOCIBIB KOHTPOJTIO

2019 p. | 2020 p. | 2021p. | Cepenne | T %

1 2 3 4 5 6 7 8

®aktop A — copt Omior

daxtop B — rycrora nmocigis — 1,5 min/ra

1 Bona-kontpoin 6,5 5,6 6,5 6,2 0 0
2 Mo + Bo 7,1 5,9 6,7 6,6 0,4 6,4
3 bio-renp 8,1 6,9 8,0 7,7 1,1 | 23,6
4 Xenadit 7,4 6,4 7,0 6,9 0,7 11,8
rycrora nocisis — 1,2 min/ra
1 Bona-xoHTpOns 6,6 6,0 6,8 6,5 0 0
2 Mo + Bo 6,7 6,2 7,2 6,7 0,2 3,1
3 bio-renb 8,0 7,5 8,4 8,0 1,5 | 23,0
4 Xenadit 8,0 6,8 7,4 7,4 0,9 | 138
rycrota nocisiB — 0,9 muH/ra
1 Bona-xoHTpOns 7,0 6,5 6,7 6,7 0 0
2 Mo + Bo 7,7 6,9 6,9 7,2 0,5 7,0
3 bio-renb 8,6 8,0 8,1 8,2 15 | 224
4 Xenadit 8,3 7,6 7,5 7,8 1,1 | 164
copt Monyc
rycToTa 1nocisiB — 1,5 miiH/ra
1 Bona-koaTpons 55 5,0 51 5,2 0 0
2 Mo + Bo 6,1 5,2 57 57 0,5 9,6
3 bio-renb 6,3 6,0 6,1 6,1 09| 17,3
4 Xenadit 6,0 55 5,6 57 0,5 9,6
rycroTa nocisiB — 1,2 mus/ra
1 Bona-koHTpOIH 6,6 53 59 5,9 0 0
2 Mo + Bo 7,6 5,6 6,6 6,6 0,7 11,8
3 bio-renb 8,0 6,4 7,3 7,2 1,3 | 259
4 Xenadit 7,9 5,9 6,9 6,9 1,0 | 16,9

rycrora nocisiB — 0,9 miH/ra
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1 Bona-xkoHTposb 6,2 5,7 6,1 6,0 0 0
2 Mo + Bo 7,1 6,0 6,7 6,6 0,6 | 11,0
3 bio-renb 7,6 6,9 7,2 7,3 1,3 | 21,7
4 Xenadit 7,5 6,3 7,0 6,9 0,9 | 155
copt Cait
rycToTa nocisiB — 1,5 miiH/ra
1 Bopa-xkoHTposb 6,5 6,3 6,8 6,5 0 0
2 Mo + Bo 7,8 6,6 7,3 7,1 0,6 9,7
3 bio-renb 8,0 7,8 8,2 8,0 1,5 | 23,0
4 Xenadit 7,8 7,3 7,9 7,7 1,2 18,4
rycrora nocisiB — 1,2 mis/ra
1 Bona-koHTpoin 7,8 6,7 1,2 7,3 0 0
2 Mo + Bo 8,4 7,1 7,7 7,7 0,4 5,5
3 bio-renb 9,4 8,3 8,7 8,8 1,5 | 205
4 Xenadit 9,0 7,8 8,2 8,3 1,0 | 13,7
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpoin 7,6 6,8 1,2 7,1 0 0
2 Mo + Bo 7,9 7,0 7,4 7,3 0,2 2,8
3 bio-renb 9,1 8,4 8,9 8,8 1,7 | 23,9
4 Xenadit 8,5 7,8 8,2 8,1 1,0 | 14,0
HIPgs, T: A 0,14 0,14 0,15
B 0,14 0,14 0,15
C 0,16 0,16 0,17
AB 0,24 0,24 0,25
AC 0,28 0,28 0,29
BC 0,28 0,28 0,29
ABC 0,49 0,48 0,51
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JlomaToxk H.5.

Cyxa maca KOpeHiB pi3HHX COPTiB ropoxy 3a BapiaHTaMH J0CJIiy (cepeaHe 3a

2019 — 2021pp.), r/m?

Ne m/m ®axtop C Pesynbpratu qociimkeHs 3a pOKaMH: [TpubaBka
Bapiantu 00po0Oku Cyxa Maca KOpeHiB, T 3 1 M? BiJTHOCHO
MOCIBIB KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenue | T/ra %
1 2 3 4 5 6 7 8
®axtop A — copt Omior
®axkrop B — rycrora nocisiB — 1,5 min/ra
1 Bona-koHTponb 66 55 60 60 0 0
2 Mo + Bo 79 62 74 71 11 18
3 bio-rens 87 69 79 78 18 30
4 Xenadirt 86 66 75 76 16 26
rycrora nocisi — 1,2 miiH/ra
1 Bona-kontpoin 68 52 58 59 0 0
8 Mo + Bo 79 59 68 69 10 17
3 bio-rens 85 65 75 75 16 27
4 Xenadir 80 62 74 72 13 22
rycrora mocisiB — 0,9 miiH/ra
1 Bona-xoHTpOns 58 49 55 54 0 0
2 Mo + Bo 66 55 66 62 8 15
3 bio-renp 72 60 70 67 13 24
4 Xenadit 70 58 64 64 10 18
copt Monayc
rycrora mocisiB — 1,5 min/ra
1 Bona-xoHTpOons 58 46 53 52 0 0
2 Mo + Bo 65 50 62 59 7 13
3 bio-renp 72 56 68 65 13 25
4 Xenadit 70 52 64 62 10 19
rycrora nocisis — 1,2 min/ra
1 Bopma-koHTpoib 54 45 51 50 0 0
2 Mo + Bo 62 52 58 57 7 14
3 bio-renp 68 57 64 63 13 26
4 Xemadir 65 53 60 59 9 18
rycrora rnocisiB — 0,9 miiH/ra
1 Bona-koHTpons 53 45 48 49 0 0
2 Mo + Bo 60 50 55 56 7 14
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3 bio-rens 66 54 61 60 11 22
4 Xenadirt 61 51 57 56 7 14
copt CBit
rycrora nocisiB — 1,5 miin/ra
1 Bopna-koHTpOonib 66 S7 62 61 0 0
2 Mo + Bo 81 63 76 73 12 20
3 bio-renb 85 72 77 78 17 28
4 Xenagit 82 68 73 74 13 21
rycTora nmocisisB — 1,2 min/ra
1 Bopa-koHTpoib 63 54 59 58 0 0
2 Mo + Bo 77 60 73 70 12 21
3 bio-rens 81 68 75 74 16 27
4 Xenagit 79 65 72 73 15 26
rycrora nocisiB — 0,9 min/ra
1 Bopa-koHTpoib 59 49 57 55 0 0
2 Mo + Bo 71 51 70 64 9 16
3 bio-rens 75 58 73 68 13 24
4 Xenagit 70 53 70 64 9 16
HIPgs, T3 1 Mm% A 2,44 1,67 2,46
B 2,44 1,67 2,46
C 2,82 1,93 2,84
AB 4,23 2,89 4,26
AC 4,88 3,34 4,92
BC 4,88 3,34 4,92
ABC 8,46 5,79 8,52
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JlomaToxk H.6.

BB pociigpkyBaHux GakTopiB Ha cyxXy Macy 0yab00490K a30TO(dikcy040ro

anaparty Ha KopeHsix ropoxy (cepeane 3a 2019 — 2021pp.)

Ne m/m ®axtop C Pesynbratu gociimkeHb 3a poKaMu [TpubaBka
BapianTtu 006poOku | cyxa maca 6ynp0ouok 3 10 pocnus, © BITHOCHO
MOCIBIB KOHTPOJTIO
2019p | 2020p | 2021p | Cepenne | T %
1 2 3 4 5 6 7 8
®daxrop A — copt Omior
daxtop B — rycrora nmocigis — 1,5 min/ra
1 Bona-xoHTpOns 0,67 0,49 0,64 0,6 0 0
2 Mo + Bo 0,92 0,68 0,88 0,83 0,23 38
3 bio-renp 1,09 0,81 0,98 0,96 0,36 60
4 Xenadit 0,96 0,73 0,93 0,87 0,27 45
rycrora nocisis — 1,2 min/ra
1 Bona-xoHTpOns 0,72 0,54 0,67 0,64 0 0
2 Mo + Bo 0,90 0,71 0,90 0,84 10,20 31
3 bio-renp 1,19 0,86 1,05 1,03 0,39 61
4 Xenadit 1,12 0,77 0,91 0,93 0,29 45
rycrota nocisiB — 0,9 muH/ra
1 Bona-xoHTpOns 0,81 0,62 0,74 0,72 0 0
2 Mo + Bo 1,11 0,77 0,98 0,95 0,23 32
3 bio-renb 1,24 0,94 1,12 1,10 0,38 53
4 Xenadit 1,18 0,85 0,97 1,00 0,28 39
copt Monyc
rycToTa 1nocisiB — 1,5 miiH/ra
1 Bona-xoaTpons 0,51 0,44 0,48 0,47 0 0
2 Mo + Bo 0,73 0,59 0,72 0,68 0,21 45
3 bio-renb 0,86 0,71 0,81 0,79 0,32 68
4 Xemadir 0,82 0,64 0,73 0,73 0,26 55
rycrora mocisiB —1,2 miiH/ra
1 Bona-koHTpOIH 0,55 0,48 0,53 0,52 0 0
2 Mo + Bo 0,78 0,64 0,76 0,72 0,20 38
3 bio-renb 0,91 0,79 0,85 0,85 0,33 63
4 Xemadir 0,90 0,72 0,76 0,79 0,27 52
rycrora rnocisiB — 0,9 miH/ra
1 Bona-koHTpOIH 0,59 0,52 0,56 0,55 0 0
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2 Mo + Bo 0,84 0,64 0,78 0,75 10,20 36
3 biorens 0,96 0,82 0,90 0,89 [0,34 62
4 Xemadir 0,99 0,76 0,80 0,85 10,30 54
copt Cait
rycrora nocisiB — 1,5 mun/ra
1 Bona-koHTpoin 0,73 0,52 0,67 0,64 0 0
2 Mo + Bo 0,91 0,70 0,90 0,84 10,20 31
3 bio-renn 1,07 0,77 0,96 0,93 10,29 45
4 Xemadir 0,98 0,74 0,93 0,88 [0,24 37
rycrora nocisiB — 1,2 mus/ra
1 Bona-koHTpoin 0,77 0,58 0,73 0,69 0 0
2 Mo + Bo 0,94 0,72 0,89 0,85 0,16 23
3 bio-renn 1,12 0,81 1,03 0,99 10,30 43
4 Xenadir 1,06 0,79 0,92 092 10,23 33
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpoin 0,74 0,60 0,77 0,68 0 0
2 Mo + Bo 0,96 0,75 0,94 0,88 10,20 29
3 bio-rens 1,02 0,84 1,11 0,99 0,24 35
4 Xenadir 0,99 0,81 0,96 092 0,24 35
HIPgs, 1 A 0,04 0,02 0,02
B 0,04 0,02 0,02
C 0,05 0,03 0,03
AB 0,07 0,03 0,04
AC 0,09 0,04 0,05
BC 0,09 0,04 0,05
ABC 0,15 0,06 0,09
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JonaTox H.7
KinbkicTs HacinuH B 1 000i HA nmepioa MOBHOI CTUTJIOCTI HACIHHS TOPOXY
3aJ1e5KHO Bil 00po0KH NMOCIBiB 0i0CTUMYJIITOPAMH Ta MiKpoOeJeMeHTAMHU

(cepeane 3a 2019 — 2021pp.)

Ne n/m @axkrop C Pe3ynpTaTi AOCHIAKEHb 33 POKAMMU: [TpubaBka
Bapiantu 00po0Oku KUTBbKICTh HAciHuH B 1 6001, 1mIT. BiJTHOCHO
MOCIBIB KOHTPOJTIO

2019 p. | 2020 p. | 2021p. | Cepenue | T/ra %

1 2 3 4 5 6 7 8

®aktop A — copt Omior

daxtop B — rycrora nmocigis — 1,5 min/ra

1 Bopa-xkoHTponb 2,7 2,2 2,5 2,4 0 0
2 Mo + Bo 2,9 2,4 2,6 2,6 0,2 8
3 bio-renp 3,2 2,6 3,9 3,2 0,6 25
4 Xemadir 3,0 2,4 2,9 2,8 0,4 17
rycrora nocisis — 1,2 min/ra
1 Bona-xoHTpOns 2,9 2,4 2,8 2,7 0 0
2 Mo + Bo 3,1 2,5 3,0 2,9 0,2 7
3 bio-renp 3,3 2,8 3,1 3,0 0,3 11
4 Xemadir 3,2 2,6 3,0 2,9 0,2 7
rycrota nocisiB — 0,9 muH/ra
1 Bona-xoHTpOns 3,2 2,5 2,9 2,9 0 0
2 Mo + Bo 3,7 2,7 3,4 3,3 0,6 12
3 bio-renp 3,9 3,1 3,7 3,6 0,9 33
4 Xemadir 3,8 2,8 3,5 3,4 0,7 26
copt Monyc
rycToTa 1nocisiB — 1,5 miiH/ra
1 Bona-koaTpons 2,3 2,0 2,7 2,3 0 0
2 Mo + Bo 2,6 2,2 2,9 2,6 0,3 13
3 bio-renp 2,9 2,4 3,2 2,8 0,5 22
4 Xemadir 2,7 2,2 3,0 2,6 0,3 13
rycroTa nocisiB — 1,2 muH/ra
1 Bona-koaTpons 2,7 2,1 2,6 2,5 0 0
2 Mo + Bo 3,1 2,2 2,9 2,7 0,2 8
3 bio-renb 3,2 2,5 3,2 3,0 0,5 20
4 Xemadir 3,1 2,3 2,9 2,8 0,3 12

rycrora nocisiB — 0,9 miH/ra
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1 Bona-xkoHTposb 2,9 2,3 2,7 2,6 0 0
2 Mo + Bo 3,3 2,5 3,0 29 0,3 11
3 bio-renb 3,5 2,7 3,3 3,2 0,6 22
4 Xenadit 3,3 2,5 3,0 2,9 0,3 12
copt Cait
rycToTa nocieiB — 1,5 miiH/ra
1 Bopa-xkoHTposb 2,8 2,3 2,5 2,5 0 0
2 Mo + Bo 3,1 2,5 2,7 2,8 0,3 12
3 bio-renb 3,2 2,7 2,9 2,9 0,4 16
4 Xenadit 3,1 2,6 2,8 2,8 0,3 12
rycrora nocisiB — 1,2 mis/ra
1 Bona-koHTpoin 3,1 2,4 2,7 2,8 0 0
2 Mo + Bo 3,4 2,6 2,9 ,30 0,2 7
3 Bio-rean 3,6 2,9 3,3 3,2 0,4 14
4 Xenadit 3,5 2,7 3,1 3,1 0,3 11
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpoin 3,4 2,6 3,0 3,0 0 0
2 Mo + Bo 3,7 2,7 3,3 3,2 0,2 7
3 bio-renb 3,9 3,2 3,6 3,6 0,6 20
4 Xenadit 3,8 2,8 3,4 3,3 0,3 10
HIPps, mT.: A 0,08 0,08 0,10
B 0,08 0,08 0,10
C 0,10 0,10 0,12
AB 0,14 0,15 0,18
AC 0,17 0,17 0,20
BC 0,17 0,17 0,20
ABC 0,29 0,29 0,35
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JlomaTox H.8.

Maca wnacinaa 3 1 m? copriB ropoxy 3ajexno Bix 00poOku mociBis

OiocTuMyJIsTOPpaMHu Ta MikpoeseMeHTamMu (cepeane 3a 2019 — 2021pp.), r

Ne n/nn ®axtop C Pe3ynpraty 1OCHiIKEHD 32 POKAMMU: [TpubaBka
Bapiantu 00po0Oku Maca HaciHHs, T 3 1m? BiJTHOCHO
MOCIBIB KOHTPOJTIO
2019 p. | 2020 p. | 2021p. | Cepenne | r/m? %
1 2 3 4 5 6 7 8
®daxrop A — copt Omior
®axrtop B — rycrora nocisis — 1,5 min/ra
1 Bona-koHTponb 307 248 309 288 0 0
2 Mo + Bo 375 273 328 325 37 13
3 bio-rens 450 319 371 380 92 32
4 Xenadirt 383 286 325 331 43 15
rycrora nocisiB — 1,2 mus/ra
1 Boga-koHTponb 322 270 321 304 0 0
2 Mo + Bo 405 287 349 347 43 14
3 bio-rens 442 323 376 364 60 20
4 Xenadir 412 297 352 354 50 16
rycrota nocisiB — 0,9 muH/ra
1 Bopa-koHTpoib 324 274 338 312 0 0
2 Mo + Bo 420 295 362 359 47 15
3 bio-renp 482 346 409 412 100 32
4 Xenadirt 453 318 380 384 72 23
copt Monyc
rycTora nmocisis — 1,5 min/ra
1 Bopma-koHTpoib 225 193 239 219 0 0
2 Mo + Bo 302 219 269 263 44 20
3 bio-rens 318 254 302 291 72 33
4 Xenadir 295 209 261 255 36 16
rycrora nmocisiB — 1,2 min/ra
1 Bopma-koHTpobh 293 226 282 267 0 0
2 Mo + Bo 375 270 327 324 57 21
3 bio-rens 405 298 349 351 84 31
4 Xenadir 389 277 340 335 68 25
rycrora rnocisiB — 0,9 miH/ra
1 Bona-xkoHTpOsb 237 220 275 244 0 0
2 Mo + Bo 335 258 293 295 51 21
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3 bio-rens 368 271 315 318 54 22
4 Xenadirt 350 262 300 304 50 20
copt Cait
rycrora nocisiB — 1,5 mun/ra
1 Bopna-koHTpOonib 285 232 248 255 0 0
2 Mo + Bo 345 255 296 275 25 10
3 bio-rens 371 278 325 324 69 27
4 Xenadir 366 263 314 315 60 23
rycrora nmocisis — 1,2 min/ra
1 Bopa-koHTpob 311 249 312 291 0 0
2 Mo + Bo 419 297 367 361 60 20
3 bio-rens 443 331 394 389 98 30
4 Xenadir 426 308 350 361 70 24
rycrora nocisis — 0,9 min/ra
1 Bopa-koHTpoib 302 261 304 289 0 0
2 Mo + Bo 390 286 324 333 44 15
3 bio-rens 420 329 369 371 82 28
4 Xenadir 407 301 348 352 63 22
HIPos, r/M%: A 11,97 8,19 5,59

B 11,97 8,19 5,59
C 13,82 9,46 6,46
AB 20,73 | 14,19 | 9,69
AC 23,94 | 16,39 | 11,19
BC 23,94 | 16,39 | 11,19
ABC 41,46 | 28,38 | 19,38

263




Buxin 3epHa i3 3araabHoi Mmacu 606iB 3 1M? cOPTIB ropoxy 3aJ1e:KHO Bij

JlomaTox H.9.

00po0OKM MoCiBiB 0i0OCTUMYJIATOPAME Ta MiKpoeJieMeHTaMHu (cepeaHe 3a 2019 —

2021pp.)
Ne n/m @axkrop C Buxin 3epHa
BapiaHTI/I.O.6pO6I(I/I 2019p | 2020p | 2021p Cepenne
MOCIBIB
1 2 3 4 5 6
®aktop A — copt Omior
daxtop B — rycrora nmocisis — 1,5 min/ra
1 Bona-koHTpoin 76 61 77 71
2 Mo + Bo 82 62 72 73
3 bio-renn 95 70 78 81
4 Xenadit 83 67 73 74
rycroTa nocisiB — 1,2 mus/ra
1 Bona-koHTpoin 79 66 79 74
2 Mo + Bo 89 70 77 79
3 bio-renn 93 72 79 81
4 Xenadit 88 70 78 79
rycrora nocieiB — 0,9 miH/ra
1 Bona-koaTpons 78 68 83 76
2 Mo + Bo 90 70 80 80
3 bio-renb 97 72 85 84
4 Xenadit 95 72 82 83
copt Monyc
rycrora mnocisiB — 1,5 miiH/ra
1 Bonma-xkoHTpOsb 59 49 60 56
2 Mo + Bo 71 50 61 60
3 bio-renb 72 55 65 64
4 Xenadit 68 48 59 58
rycToTa nocisiB — 1,2 mMiiH/Ta
1 Bona-xkoHTpOosb 12 56 68 65
2 Mo + Bo 87 60 73 73
3 bio-renb 90 64 76 77
4 Xenadit 89 61 75 75
rycrorta rnocisiB — 0,9 min/ra
1 Bopa-xkoHTposb 58 55 69 61
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2 Mo + Bo 76 57 70 67
3 bio-renb 83 58 68 70
4 Xemadir 79 58 71 69
copt Cair
rycrora nocisis — 1,5 min/ra
1 Bona-koHTpoin 12 58 63 64
2 Mo + Bo 77 59 71 69
3 bio-renb 79 60 70 73
4 Xemadir 80 63 72 71
rycrora nocisis — 1,2 mis/ra
1 Bona-koHTpoin 78 62 77 12
2 Mo + Bo 92 66 83 80
3 bio-renb 93 72 86 83
4 Xenadit 94 70 80 81
rycrota nocisiB — 0,9 min/ra
1 Bona-koHTpoin 75 65 76 12
2 Mo + Bo 84 66 73 74
3 bio-renp 86 69 78 77
4 Xenadit 87 70 79 78
HIPgs, 1 /1Mm% A 4,92 4,51 1,20
B 4,92 4,51 1,20
C 5,69 5,20 1,38
AB 8,53 7,81 2,07
AC 9,85 9,01 2,39
BC 9,85 9,01 2,39
ABC 17,06 15,61 | 4,15
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Jonatoxk H.10.

BB mikpoesiemeHTiB i 0OiocTumyJisitopiB Ha macy 1000 HaciHuH copTiB

ropoxy (cepeane 3a 2019 — 2021pp.), r

Ne m/m ®axtop C Pesynbratu qociimKeHs 3a pOKaMH, [TpubaBka
Bapiantu 00po0Oku maca 1000 naciauH, T BiJTHOCHO
MOCIBIB KOHTPOJTIO
2019p | 2020p | 2021p | Cepenne | T/ra %
1 2 3 4 5 6 7 8
®daxrop A — copt Omior
daxtop B — rycrora nmocigis — 1,5 min/ra
1 Bopma-koHTpoib 212 196 207 205 0 0
2 Mo + Bo 234 221 229 228 23 11
3 bio-renp 240 225 233 232 27 13
4 Xenadit 232 216 227 225 20 10
rycrora nocisis — 1,2 min/ra
1 Bona-kontpomnn 220 201 213 211 0 0
2 Mo + Bo 239 224 232 231 20 9
3 bio-renp 246 228 239 237 26 12
4 Xenadit 241 219 236 232 21 10
rycrota nocisiB — 0,9 muH/ra
1 Bona-koHTpomin 237 211 221 223 0 0
2 Mo + Bo 250 227 234 237 14 6
3 bio-renb 258 230 242 243 20 9
4 Xenadit 252 225 231 236 13 6
copt Monyc
rycToTa 1nocisiB — 1,5 miiH/ra
1 Bopa-koHTpoib 187 171 182 180 0 0
2 Mo + Bo 205 187 200 197 17 9
3 bio-renb 218 201 215 211 31 17
4 Xemadir 208 195 201 202 22 12
rycrora rnocisiB — 1,2 miiH/ra
1 Bona-koaTpons 198 180 202 193 0 0
2 Mo + Bo 217 195 214 209 16 8
3 bio-renb 230 210 225 221 28 14
4 Xemadir 223 201 217 214 21 11
rycrora rnocisiB — 0,9 miH/ra
1 Bona-koHTpOIH 210 192 208 203 0 0
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2 Mo + Bo 228 206 221 218 15 7
3 bio-renn 232 215 226 224 21 10
4 Xemadir 230 209 220 219 16 8
copt Cait
rycrora nocisiB — 1,5 mun/ra
1 Bona-koHTpoin 209 192 198 200 0 0
2 Mo + Bo 230 212 225 222 22 11
3 bio-renn 235 221 233 230 30 15
4 Xemadir 232 214 229 225 25 12
rycrora nocisisB — 1,2 mis/ra
1 Bona-koHTpOnb 227 202 207 212 0 0
2 Mo + Bo 233 216 230 226 14 7
3 bio-renn 241 228 239 236 24 11
4 Xenadir 236 218 232 228 16 8
rycrora nocisiB — 0,9 mun/ra
1 Bona-koHTpOonb 223 206 214 218 0 0
2 Mo + Bo 240 221 236 232 14 7
3 bio-rens 248 231 240 239 21 10
4 Xenadir 243 220 235 233 15 7
HIPgs, 1 A 2,34 3,32 3,50
B 2,34 3,32 3,50
C 2,71 3,84 4,04
AB 4,06 5,76 6,06
AC 4,69 6,65 7,00
BC 4,69 6,65 7,00
ABC 8,12 11,52 | 12,12
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