HAIIIOHAJIbHA AKAJIEMISI ATPAPHUX HAYK VKPATHU
IHCTUTVYT CIJIbCBKOI'O 'OCIIOZAPCTBA
KAPITATCBKOI'O PETIOHY

HEPEAI'ITPHE TA I'TPCBKE
SEMJUIEPOBCTBO
I TBAPUHHHUITBO

MDKBIJJOMYUI TEMATHYHUI HAYKOBUI 35IPHUK

3acHoBaHui y 1967 p.

Bunyck 71

Yactuna 1

O6pormnne 2022
1



YK 631.636
Iepearipue Ta ripcbke 3eMi1epodcTBO i TBAPMHHUITBO. 2022, Bun. 71 (1)
ISSN 0130-8521
Pexomenoosarno 0o Opyky euenor paoor [Hcmumymy cinbcbko2o 2ocnodapcmea
Kapnamcwvrozo peciony HAAH, npomoxon Ne 3 6io 22 nomozo 2022 p.
Peoakuyiiina xonezin:
Bnizno B. B., JlepxaBHuil HayKOBO-HOCITiAHMA KOHTPOJILHUH IHCTHTYT BETEPUHAPHHUX
npemnapariB Ta KOpMOBHUX J00aBOK, YKpaiHa, BIANOBIiTabHUN PEAAKTOP
Konux I'. C., Tncruryr cinseskoro rocnogapcrsa Kapnarcekoro periony HAAH, Ykpaina,
3aCTyIHUK BiAIOBIJaIEHOTO peIaKTopa
Ceoino I'. M., Tucrutyt cinsepkoro rocrogapersa Kapnarcekoro periony HAAH, Vkpaina,
3aCTYMHUK BiAOBIIaJIEHOTO PEIaKTOpa
Ianaxuo I. A., Tacturyr cinbebkoro rocmopapetBa Kapmarcekoro periony HAAH,
YkpaiHa, BioBinanbHUI cekpeTap
boiiko I1. 1., Hauionansuuii Haykosuii uentp «IncrutyT 3emnepooersa HAAH», Ykpaina
Boek C. O., Tucrutyt cinbeskoro rocnoaapersa Kapnarcekoro periony HAAH, Ykpaina
Bonowyk O. II, Tacturyr cinseskoro rocmopaperBa Kapmarcekoro periony HAAH,
VYkpaina
Hapmocpaii JI. M., JIpBiBcbKUH HaliOHANBHHI YHIBEPCHTET BETEPHHAPHOI MEIHMIMHH Ta
Giotexnoorii imeni C. 3. Ixumpkoro, Ykpaina
/Brodaiino A. I., Tucrutyr cinbebkoro rocmogapcetsa Kaprnarcekoro periony HAAH,
VYkpaina
Invuyk P. B., Iuctutyt cinbebkoro rocronapersa Kapnarcekoro periony HAAH, Ykpaina
Kaumap O. fI., IncturyT cinmbepkoro rocmogapersa Kapnarcekoro periony HAAH, Ykpaina
Kosanuwun C. H., Jlosichkuii nauionansuuii YHIBEPCUTET HPHPOJOKOPHCTYBAHHS,
VYxpaina
Juxoueop B. B., JIsBiBcbKnil HAllIOHATBHAHN YHIBEPCHTET IPHPOJOKOPUCTYBAHHS, YKpaiHa
Mapynek M., TuctutyT TBapHHHHLTBA, Yechka PeciyOiika
Ocmanis /I. /I., Tucturyt Giosnorii Teapun HAAH, Ykpaina
Ilempuuenxko B. @., Incturytr kopmiB Ta cinsebkoro rocmopapcera IMomimiss HAAH,
VYxpaina
Hinapuuk b., 3axigHonoMopcskuil TexHOIOTUHMI yHiBepcuTeT B M. Il{enuH, Pecry6Giika
ITonpia
Pigic H. ®. , [HCTUTYT cinbebkoro rocnogapcTBa Kapnarcekoro periony HAAH, Ykpaina
Cmacieé O. @., lucturyT cinbebkoro rocrogapersa Kapnarcokoro periony HAAH, Vkpaina
®Deoax H. M., Tucturyr cinbepkoro rocnogapersa Kaprarcskoro periory HAAH, Ykpaina
Yepuascovka-Ilamkosecoka €., 3axiTHONOMOPCHKHMII TEXHOJIONIYHMI yHIBEpCHTET B
M. llenunn, Pecny0mika [Tombia
Hlysap I. A., JIbBiBchKuii HaliOHANTBHI YHIBEPCUTET MPUPOJOKOPHUCTYBAHHS, YKpaiHa
Aopeca peokonezii:
ITnemumym cinbcokoeo eocnodapemea Kapnamcwvkozo peziony HAAH,
eyn. I pywescvroeo, 5, c. Obpowiune
JIvgiscbroeo p-ny JIvgiscvroi 0o, 81115.
Ten./paxe +38 (032) 227 97 33, e-mail: inagrokarpat@isgkr.com.ua
© IHCTHTYT CLITBCHKOTO TOCHOIAPCTBA
Kapmnarcekoro periony HAAH, 2022



mailto:inagrokarpat@isgkr.com.ua

NATIONAL ACADEMY OF AGRARIAN SCIENCES OF UKRAINE
INSTITUTE OF AGRICULTURE
OF CARPATHIAN REGION

FOOTHILL AND MOUNTAIN
AGRICULTURE
AND STOCKBREEDING

INTERDEPARTMENTAL THEMATIC SCIENTIFIC COLLECTION

Since 1967

Volume 71

Issue 1

Obroshyne 2022
3



UDC 631.636
Foothill and mountain agriculture and stockbreeding. 2022. V. 71 (1)
ISSN 0130-8521

Recommended for publication by the Academic Council of the Institute of
Agriculture of the Carpathian Region of NAAS, Protocol Ne 3 of February 22, 2022.
Editorial board:
Vlizlo V. V., Academician of NAAS, State Scientific-Research Control Institute of Veterinary
Medicinal Products and Feed Additives, Ukraine, editor-in-chief
Konyk H. S., Institute of Agriculture of Carpathian Region of NAAS, Ukraine, deputy of
editor-in-chief
Sedilo H. M., Institute of Agriculture of Carpathian Region of NAAS, Ukraine, deputy of
editor-in-chief
Panakhyd H. Ya., Institute of Agriculture of Carpathian Region of NAAS, Ukraine,
executive secretary
Boiko P. 1., National Scientifical Center "Institute of Agriculture of NAAS", Ukraine

Vovk S. O., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
Voloshchuk O. P., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
Darmohray L. M., Stepan Gzhytskyi National University of VVeterinary Medicine and
Biotechnologies Lviv, Ukraine

Dziubailo A. H., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
lichuk R. V., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
Kachmar O. Y., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
Kovalyshyn S. Y., Lviv National University of Nature Management, Ukraine
Lykhochvor V. V., Lviv National University of Nature Management, Ukraine
Marounek M., Institute of Animal Science, Czesh Republic

Ostapiv D. D., Institute of Animal Biology of NAAS, Ukraine

Petrychenko V. F., Institute of Feed and Agriculture of Podillya NAAS, Ukraine
Pilyarchik B., West Pomeranian University of Technology in Szczecin, Poland

Rivis Y. F., Institute of Agriculture of Carpathian Region of NAAS, Ukraine

Stasiv O. F., Institute of Agriculture of Carpathian Region of NAAS, Ukraine

Fedak N. M., Institute of Agriculture of Carpathian Region of NAAS, Ukraine
Czerniawska-Pigtkowska E., West Pomeranian University of Technology in Szczecin,
Poland

Shuvar 1. A., Lviv National University of Nature Management, Ukraine

Editorial board address:
Institute of Agriculture of Carpathian Region of NAAS,
st. Grushevskogo, 5, Obroshyne village,
Lviv district, Lviv region, 81115.
Tel./fax +38 (032) 227 97 33, e-mail: inagrokarpat@isgkr.com.ua

© Institute of Agriculture
of Carpathian Region of NAAS, 2022


http://phzt-journal.isgkr.com.ua/en/

ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

3MICT

3EMJIEPOBCTBO I
POCJIMHHULTBO

Bonowyx O. 11,

3anicoyvra M. C.

BruuB MinepanbHUX 100OpUB

Ha 3€pPHOBY IIPOIYKTUBHICTb
POCJIMH TIICHHMITI M’ SKOi 03UMOT

B 3aximHomy JlicocTemy Ykpainu...

Iyouyvka A. O., Kaumap O. i,
Baspunosuu O. B.,

Lyouyvkuii O. J1.

Bioxoriuni mponecu y cipomy
JICOBOMY TPYHTI i/l MIICHUIICIO
03HMMOIO 32 €KOJIOT130BaHHX

CHCTEM YJOOPECHHS. ....c.veveiverinrennns

Cmacie O. @., Haxoneunuii P. A.,

Konumxo A. JI.
MeTom0JI0TiuHI aCIEKTH
OpTaHiYHOTO BUPOOHHIITBA
Ta 30aJaHCOBAHOIO

MPUPOIOKOPUCTYBAHHS. .....vevvievenens

Tnusa B. B., I'aozano A. A.,
Tepewro I'. C., Cnyuax O. M.,
Hawax M. O. SIkictb 3epHa
riOpuiB KYKypyI3u

PI3HHX TPYI CTUIIIOCTI
3aJIeKHO BiJl HOPM BHECEHHS

MiHEPANBHUX JOOPHB.......crvvevrnrnnn.

Izrobatino A. I, Hununie H. 1.
JuHamika IIiJIsHOCTI
CISTHOTO TPaBOCTOXO

3aJIKHO BiJl YIOOPCHHS. ......ccvveneene

8

CONTENT

AGRICULTURE
AND PLANT GROWING

Voloshchuk O. P.,

Zapisotska M. S.

Influence of mineral fertilizers
on grain productivity of soft
winter wheat plants in Western
........... Forest-Steppe of Ukraine

Dubytska 4.0., Kachmar O.Y.,
Vavrynovych O. V.,

Dubytskyi O. L.

Biological processes in gray
forestal soil under winter wheat
by ecologized fertilizing
....................................... systems

Stasiv O. F., Nakonechnyi R. 4.,
Kopytko A. D.

Methodological aspects

of organic production

and balanced nature
............................... management

Hlyva V. V., Hadzalo A. Ya.,
Hereshko H. S., Sluchak O. M.,
Pashchak M. O.

Grain quality of corn hybrids of
different ripeness groups
depending on the application
.......... rates of mineral fertilizers

Dziubailo A. H., Pylypiv N. I.
The dynamics of the sowed herb
density depending

...................... on the fertilization



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

Kapacesuu H. B.

®dopmyBaHHS CiSTHOTO

(hiTOLIEHO3Y 3aJICKHO Bif
KOMITOHEHTHOT'O CKJIa Ty

TPABOCYMIIICH. .....evevvviiiiririirie s 96

Koeanw A. B., Inbuyx P. B.,

Taosano A. A., Mapmunrox I. B.
BioximigHa XapakTepuCTHKa

COPTIB KapTOILTi 3a BHPOITYBaHHS

B yMoBax 3aximHoro Jlicoctemy

VEKPATHH. ..o 110

Tucapenxo H. B., Cuoopuyk B. I,
3axapuyx H. A. BuB4eHHs

aJIalITUBHOT 3/1aTHOCTI COPTIB

KapTOIUTi 32 03HAKOIO

«BpOXKANHHICTH» B yMOBax

HentpanbHoro [omiccs.......evveennene. 123

Ilpasosisa 1. B.

XibormekapchKi BIAaCTHBOCTI

OOpOIIIHA MIIICHHUII M’ IKOT 03UMOT
3aJIeKHO BiJl arpOTEXHITHUX

3aX0/1iB BUPOILYBaHH:

B Llentpanbaomy Jlicocremny........... 141

Xom'ax M. M.,

baiicmpyx-I'nooan JI. 3.,

Konux I'. C. AnjanTuBHUHA

MOTEHI AT YPOKalHOCTI

3paskiB Dactylis glomerata L.

B arpoKJIiMaTHYHUX YMOBax
IlepeakapoaTTo.........coviciiiiiniinnnne, 160

Linunko M. I, /[youenxo B. B.,

Booiceeos C. I'., Linunko JI. M.
3acMi4eHICTh HACIHHS COPTIB PUCY

Ta IPYHTY Y€PBOHO3EPHUMHU

(hopmamu Ta Oyp’ THAMM.................. 176

Karasevych N. V.

Formation of sowed
phytocenosis depending on the
component composition
........................ of grass mixtures

Koval A. V., lichuk R. V.,
Hadzalo A. Ya., Martyniuk L.V.
Biochemical characteristics

of potato varieties by growing
in conditions of Western

........... Forest-Steppe of Ukraine

Pysarenko N.V., Sydorchuk V.1.,
Zakharchuk N. A.

Study of adaptive ability of
potato varieties by the "yield"
feature in the conditions of
........................... Central Polissia

Pravdziva I. V.

Flour baking properties

of bread winter wheat
depending on agro-technical
measures of growing

....... in the Central Forest-Steppe

Khomiak M. M.,
Baistruk-Hlodan L. Z.,

Konyk H. S. Adaptive yield
potential of Dactylis

glomerata L. samples

in agro-climate conditions
....................... of Pre-Carpathian

Tsilynko M.I., Dudchenko V.V.,
Vozhehov S. H., Tsilynko L. M.
Contamination of rice varieties'
seeds and soil with red-grained
......................... forms and weeds



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

TBAPUHHHUITBO

Koeym M. I., Bpamiok B. M.
OuiHka ekcTep’epy KOpiB,
OTPHUMaHUX BiJ PI3HUX

BaPIAHTIB MJ00PY .. .cvvereeveereririennns

Bopobenv M. I. Emicis
NApHUKOBHX T'a3iB 3 THOIO CBUHEH
32 BUKOPUCTAHHS Pi3HUX 7103
cyrepdocdary Ta raieHoro BaHa

Deoax H. M., Ceoino I'. M.,
Yymauenxo C. I1., [Jywapa I. B.,
Jlapmoepaii JI. M. Brmus
MOKUBHHUX PEYOBUH KOPMY

Ha OKPEMi JIaHKU

A30THOTO MeTaboIi3My

B OpraHi3Mi Jii{HUX KOpIB

y JIICOCTETOBIH 30H1

KaprnaTchbkoro periony....................

STOCKBREEDING

Kohut M. I., Bratiuk V. M.

Evaluation of the cows' exterior
obtained by different

194 selection options

Vorobel M. I. Greenhouse gases
emission from pig manure by

the use of superphosphate and

205 ... slaked lime in different doses

Fedak N. M., Sedilo H. M.,
Chumachenko S. P.,

Dushara I. V., Darmohray L. M.
Influence of feed nutrients on

some links of nitrogen

metabolism in the organism of

lacting cows in conditions of
forest-steppe zone

219 of Carpathian region



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

3EMUIEPOBCTBO I POCJIMHHUITBO

DOI: 10.32636/01308521.2022-(71)-1-1

UDC 633.111:631.576.3

0. P. VOLOSHCHUK, doctor of agricultural sciences

M. S. ZAPISOTSKA, postgraduate

Institute of Agriculture of Carpathian Region of NAAS
Hrushevskoho street, 5, v. Obroshyne, Lviv district, Lviv region,
81115, e-mail: olexandravoloschuk53@gmail.com

INFLUENCE OF MINERAL FERTILIZERS
ON GRAIN PRODUCTIVITY

OF SOFT WINTER WHEAT PLANTS

IN WESTERN FOREST-STEPPE OF UKRAINE

The application of fertilizers for soft winter wheat in conditions of Western
region is not always accompanied by a significant return, since the main limiting
factors for obtaining high yields are the low content of humus and mobile forms of
nutrients, increased acidity and leaching regime. Under such conditions, the level of
productivity of gray forestal surface-gleyed soils does not exceed 1.3-1.5 t/ha of
grain units. Therefore, for the formation of grain and seeds of high sowing quality, it
is necessary to fully supply plants with all nutrients in a certain ratio.

The article presents the research results for 2019-2021 in improving the
nutritional system of soft winter wheat plants due to the application rates of various
types of mineral fertilizers by stages of organogenesis. The obtained experimental
data have confirmed that the optimal supply of plants with mineral fertilizers
contributes to the formation of a more powerful root system and aboveground mass,
which ensures a better use of nutrients from the soil and fertilizers. In such
conditions, plants develop faster, tolerate the influence of negative environmental
factors more easily and are more resistant to diseases. It was found that at higher
rates of the main application of mineral fertilizers N3oP70K120S21 and N3oPgoK160S2s,
the percentage of plants' overwintering was 95.0-95.9 %. The leaf surface area of
soft winter wheat varieties in the VIII stage of organogenesis was the highest —
58.9 thous. m? at the application rate of N220PooK1s0S2s. With the use of mineral
fertilizers, the plants showed higher resistance to diseases, so the percentage of
powdery mildew damage was lower by 8.1 %, dark brown spot — 3.8, leaves'
septoriosis — 8.6, spike's septoriosis and fusariosis — 0.6-1.1 %.

The grain yield of soft winter wheat varieties was formed both under the
influence of weather factors and the rates of mineral fertilizers' application. In 2019,
this indicator varied from 3.52 t/ha (control) to 7.43 t/ha (N2soP110K200S3s), in 2020,
respectively, 2.61-6.07 t/ha, and in 2021 — 2.82-6.51 t/ha. Compared to the control
(without fertilizers) by the application rate of mineral fertilizers N1ssPesK120S21 the

© Voloshchuk O. P., Zapisotska M. S., 2022
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varieties formed a significantly higher grain yield — 1.66 t/ha, by N224PssK160S28 —
2.75 t/ha and by N2soP110K200S3s — 3.69 t/ha.

Key words: soft winter wheat, variety, rate of mineral fertilizers, plants'
overwintering, leaf surface area, disease resistance, grain yield.

Boaomyxk O. I1., 3amicoubka M. C.

IacTuTyT cinmbepkoro rocrnonaperBa Kaprnarcekoro periony HAAH

BB MiHepaJbHHUX [J00pHB Ha 3€PHOBY NPOAYKTHBHICTH POCJIHMH
neHuni M’sxoi o3umoi B 3axinnomy Jlicocteny Ykpainu

Brecenns 1o0puB Mg NIIEHUIIO M SKy 03UMY B YMOBaX 3axiJHOTO PETiOHY
HEe 3aBXKIM CYIPOBO/DKYETbCS 3HAYHOIO Biayero, OCKUIBKH OCHOBHHUMH
JTMITYIOYUMH YMHHHKAMH OTPMMAaHHS BHCOKHX YPOXKaiB 3aJMINAIOTHCS HHU3BKHI
BMICT TyMycCy Ta pyXOMHX (pOpM MOXMBHUX PEUOBHH, MiABHIICHA KUCIOTHICTH Ta
NPOMHUBHUHA pEXHM. 3a TakMX YMOB pIiBeHb INPOIYKTHBHOCTI CIpHX JCOBHX
MOBEPXHEBO OTJICEHHX IPYHTIB He mepeBuirye 1,3—1,5 T/ra 3epHOBHX OJHMHHIb.
Tomy s GopMyBaHHS 3epHAa i HACIHHS BHCOKHX IOCIBHHX SKOCTEH MOTpiOHE
NMOBHE 3a0€3MEYeHHs POCIMH YyciMa eJIeMEHTAaMH O KUBICHHS B IEBHOMY
CIIBBIIHOIIECHHI.

Ilomano pesymbratu pocmimkerbs 3a 2019-2021 pp. 3 yIOOCKOHAJICHHS
CHCTEMH JKUBJICHHS POCIIMH HIICHHIH M’SKOI 03MMOI 32 PaXyHOK HOPM BHECEHHS
pi3HUX BHAIB MiHEpaTbHHUX JOOpMB B eTamax opradoreHesy. Opnepxani
eKCIIepHMEHTaNbHI JaHi MiITBEPIWIM, IO ONTHUMAJIbHE 3a0e3NedYeHHS POCIHH
MiHEpIPHUMH JO0OpMBaMH cCIpusie (OopMyBaHHIO OUIBII IOTYXKHOI KOpPEHEBOI
CHCTEMH Ta HaJ3eMHOI MacH, a Ie 3a0e3ledye Kpalle BHUKOPHCTAHHS EIEeMEHTIB
JKUBJIGHHS 3 IPYHTY Ta I0OpUB. 3a TaKMX YMOB POCIIMHH LIBHIIE PO3BHBAIOTHC,
JIeTIIe NEepeHOCATh BIUIMB HETaTHBHUX YMHHUKIB 30BHINIHBOIO CEpEIOBHINA Ta
OimpII CTIMKI 10 3aXBOPIOBaHb. BCTaHOBIEHO, IO 32 BUIMUX HOPM OCHOBHOTO
BHeceHHs MiHepanbHuX J00puB  N3oP70K120S21 1 NaoPooKieoS2s  BimcoTox
nepe3nMiBii pociuH craHoBUB 95,0-95,9 %. Ilnoma mMCTKOBOI NMOBEPXHI COPTIB
mmeHuni M’skoi o3umoi B VIII erani opranorenesy Oyna HaiBumoo — 58,9 tuc. m?
3a HopMH N220PooK160S28 3 moeramHnm BHeceHHsM a30Ty. I3 3acTocyBaHHSIM
MiHEepaJIbHUX JOOPUB POCIHHHU MPOSBISIM BHILYy CTiHKICTH 10 XBOpoO, TOMY
BIICOTOK Yypa)KeHHsI OOPOIIHHCTOIO pocoto OyB HikunM Ha 8,1 %, TeMHO-Oyporo
IUIIMHUCTICTIO — 3,8, cenTopio3oM nucTs — 8,6, cenmpopio3oM i py3apio3oM Komoca —
0,6-1,1 %.

YpoxxalfHiCTh 3epHA COPTIB MIICHMI M’SKOi 03UMOi (opMyBayacs K Iif
BIUIMBOM TIOTONHUX (AKTOpPiB, TaK i HOPM BHECEHHS MiHEpaJbHUX I00pUB. Y
2019 p. meit moka3HWK BapitoBaB Bim 3,52 T/ra (kKoHTponb) mo 7,43 T/ra
(N28oP110K200S35), y 2020 p. — BigmosimHo 2,61-6,07 1/ra, a B 2021 p. — 2,82—
6,51 1/ra. ITopiBHsHO 3 KOHTpoJieM (6e3 10OpHB) 3a HOPMHU BHECCHHs MiHEpAIbHUX
n06puB N16sPesK120S21 copTn chopmyBai JOCTOBIPHO BHILLY BpOXKalHHICTh 3epHA Ha
1,66 1/ra, 3a N224PssK160S28 — Ha 2,75 1 N2goP110K200S35 — Ha 3,69 1/ra.
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KniouoBi cioBa: mmieHunss M’ska O3MMa, COPT, HOpPMa MiHEpAIBHHUX
JOOpUB, MEPE3UMIBIISL POCIHH, IUIOIIA JIMCTKOBOI MOBEPXHi, CTIHKICTH IO XBOPOO,
YpOKaiHICTh 3epHa.

Introduction. Rational or scientifically sound use of mineral
fertilizers remains an effective factor in guaranteed and efficient production
of agricultural products in various forms of management. According to the
FAO, by the proper application of mineral fertilizers you can get 30-40%
increase in yield [6, 9, 25, 28].

In developed countries with a high level of mineral fertilizers, the
yield of leading cereals is 3—6 times higher than in developing countries [3].

Soils with good physical and agrochemical properties, rich in easily
accessible forms of nutrients, are necessary for the manifestation of high
potential of winter wheat. Among all the nutrients necessary for plant
growth and development, the main role belongs to nitrogen, phosphorus and
potassium, each of which performs a special physiological function in plant
nutrition and can not be replaced by others [13, 29, 21, 27].

The manufacturability of the variety and its ability to withstand
adverse growing conditions without loss of genetic potential is due to
various factors, among which the feeding system occupies a special place
[10, 11, 15, 22].

A large number of studied agricultural measures, other than those
involved in traditional cultivation technology, indicate that there are still
unexhausted reserves in increasing the gross grain harvest of soft winter
wheat. Often weather conditions are unfavorable, so there is a need for
targeted selection of agricultural techniques that would not reduce the
natural adaptive properties of plants and from provision of plants with
mineral nutrients throughout the growing season depends yield and quality
of products [1, 2, 7, 14, 18, 26, 30].

Intensive varieties are characterized by higher requirements for
nutritional conditions and only with a full and balanced supply of nutrients
can fully realize their genetic potential [5].

Studies of recent years, as well as the practice of growing winter
wheat by intensive technology have shown that to obtain the maximum
yield of high quality grain, at high doses of fertilizers requires a
predominance of nitrogen: 1.5 : 1 : 1. The need for high doses of nitrogen is
due to high removal of nitrogen from the soil, which exceeds 3—4 times the
removal of phosphorus [4, 12, 17, 23].

10
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According to the Myronivka Institute of Wheat named after
V. M. Remeslo NAAS, the best ratio of nutrients N : P: Kis1.5:1: 1. The
same ratio is recommended for the regions of Western Ukraine [8].

The aim of our research was to identify the reaction of soft winter
wheat varieties on the level of plants' mineral nutrition in order to form a
yield of 5-6 t/ha of high sowing qualities seed.

Materials and methods. Field experiments were carried out in the
crop rotation of Department of Seed Production and Seed Science of the
Institute of Agriculture of the Carpathian Region of NAAS during 2019-
2021.

The object of research were varieties included in the Register of
Plant Varieties suitable for distribution in Ukraine in 2018-2019, in
particular:  Trudivnytsia myronivska (control), MWI Vyshyvanka
(Myronivskyi Wheat Institute named after V. M. Remeslo NAAS); Hraciia
bilotserkivska, Kvitka poliv (Bila Tserkva SSES of Institute of bioenergetic
crops and sugar beets NAAS); Vodohray, Spivanka poliska (National
Research Center "Institute of Agriculture of NAAS of Ukraine").

The total area of research site — 60 m?, accounting area — 50 m2
Placement of options — systematic, repetition — triple.

The soil of the experimental plots is gray forestal surface-gleyed,
light-loamy, characterized by the following indicators: humus content
(according to Tyurin) — 1.7%, amount of absorbed bases — 13.7 mg-eq per
100 g of soil, alkaline-hydrolyzed nitrogen (according to Cornfield) —
89.6 mg/kg of soil, mobile phosphorus and exchangeable potassium
(according to Kirsanov) — 69.5 and 68.0 mg/kg of soil respectively.
According to the gradation, such soil has a very low supply of nitrogen,
medium — phosphorus and low — potassium. The reaction of the soil
solution (pHsair 5.4) — weakly acidic.

Agricultural techniques for growing winter wheat varieties are
generally accepted for cultivation in this area. The predecessor is winter
rape. The sowing period is 25.09-01.10. The sowing rate is 5.5 million
germinated seeds/ha. Seed treatment — disinfectant vitavax 200 FF, 34 %
v.s.k. (3.0 I/t). Protection of plants from weeds and diseases — herbicides:
roundup, 48% (4.0 I/ha); granstar, 75% v.r. (0.025 g/ha); fungicide: falcon,
k.e. (0.6 I/ha).

The scheme of the experiment included: 1 — control (without
fertilizers), 2 — NieaPesK120S21, 3 — N224PgsKi60S2s, 4 — NagoP110K200Sss.
Mineral fertilizers were applied in various forms, in particular: in all
variants of the experiment we used a complex nitrogen-phosphorus-
potassium fertilizer — nitroammophoska NPKgs.19.29(3S).
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1%t variant of experiment NgoPsoKgS19 — nitroammophoska NPKg.1.
20(3S) (265 kg/ha) by cultivation; VVSN 20-22 (permafrost soil) —
ammonium sulfate (50 kg/ha); VVVSN 30-32 (entering the tube phase) —
ammonium nitrate (90 kg/ha); VVSN 37-49 (earing phase) — ammonium
nitrate (80 kg/ha).

2" variant of experiment NgoPsoKgoS19 — nitroammophoska NPKGg.1o-
29 (3S) (370 kg/ha) by cultivation; VVSN 20-22 (permafrost soil) —
ammonium sulfate (50 kg/ha) + ammonium nitrate (150 kg/ha); VVSN 30-
32 (entering the tube phase) — ammonium nitrate (130 kg/ha); VVSN 37-49
(earing phase) — ammonium nitrate (93 kg/ha);

3 variant of experiment NgoPsoKgS19 nitroammophoska NPKg.19-29
(3S) (450 kg/ha) by cultivation; VVSN 20-22 (permafrost soil) —
ammonium sulfate (60 kg/ha) + ammonium nitrate (190 kg/ha); VVSN 30—
32 (entering the tube phase) — ammonium nitrate (160 kg/ha); VVSN 37-49
(earing phase) — ammonium nitrate (150 kg/ha).

The research was conducted according to generally accepted
methods: Omeliuta V. P., Grygorovych I. V., Chaban V. S. etc., 1986 [16];
Peterson N. V., Chernomyrdina T. O., Kuryliak E. K., 1993 [19]; Fursova
G. K., Fursov D. I., Sergeeva V. V., 2004 [24]; Ushkarenko V. O. et al., 2013
[20].

Results and discussion. The winter period of 2018-2019 was
marked by some variety. In January precipitation was 153%, and in
February the air temperature was plus 1.8 °C (up to long-term averages of
40 mm and -3.7 °C). Overwintering of plant varieties depended on their
development at the time of cessation of autumn vegetation, which was
influenced by the level of nutrition in the studied variants of the experiment.
Under the influence of sufficient supply of plants with mineral nutrition,
winter hardiness of varieties increased. This contributed to the ability of
plants to withstand prolonged exposure to subzero temperatures in a state of
cessation of growth and deep dormancy, and as a result the plants became
adapted to the cold (hardening). Freezing of plants was not observed, the
percentage of overwintering was high and in the control was 91.7%. The
best development of plants on variants with the application of mineral
fertilizers contributed to the growth of this indicator by 3.1-6.1%.

The winter period of 2019-2020 was abnormally warm. In
December, the air temperature was 2.7 °C with a long-term average of
1.8 °C, in January — 0.7 °C (minus 4.6 °C), and in February minus 2.5 °C
(-3.7 °C). The amount of precipitation compared to long-term average was
respectively 104 %, 71 and 162 %. Such favorable weather conditions and
good plant development ensured a high percentage of overwintering plants.
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In the variety Trudivnytsia myronivska, the percentage of overwintering of
plants varied from 91.1% on control without fertilizers to 94.6 % on the
norms of mineral fertilizers N22oPgoK160S2s. The same trend was observed in
MWI Vyshyvanka — 91.6-94.3 %, Hraciia bilotserkivska — 92.0-95.1,
Kvitka poliv — 93.1-95.9, Vodohray — 92.7-96.0, Spivanka poliska —
93.4-96.2 %. If we analyze the impact of mineral fertilizers on
overwintering of plants, then in the control (without fertilizers) it was the
lowest — 92.3 %, at the level of mineral nutrition NgoPsoKgoS19 increased by
1.3%. The increase in fertilizer application rates led to an increase in this
indicator by 2.3-3.1 %.

Warm winter in 2020-2021 and high adaptive properties of varieties
also contributed to good overwintering of plants. The obtained data confirm
that the percentage of mineral fertilizers was 2.6-4.2% higher than the
control. The increase in the application rates of phosphorus-potassium
fertilizers and sulfur led to an increase in this indicator by 1.2-1.6 %.

During the research years (2019-2021) the average percentage of
overwintering plants of winter wheat varieties under control (without
fertilizers) was 91.5% (Table 1).

1. Average percentage of overwintering of soft winter wheat plants
depending on the variety and application rates of mineral fertilizers
(2019-2021), %

Mineral fertilizer Year

rate, dr/ha | 2019 | 2020 | 2021 |Average | tocontrol
Control (without
fertilizers) 91,7 92,3 90,4 91,5 -
N30P50Kg0S19 94,8 93,6 93,0 93,8 2,3 -
N30P70K120S21 96,3 94,6 94,2 95,0 3,5 1,2
N30PgoK160S28 97,8 95,4 94,6 95,9 4.4 2,1
LSDo,05 1,0 0,9 05

With the application of mineral fertilizers in the norm NzoPsoKgoS1g
increased to 93.8% or 2.3 %. The best level of nutrition at higher
application rates NszoP70Ki120S21 and NazoPgoKioS2s provided a higher
wintering rate of 95.0-95.9 %.

Establishing the leaf surface area of winter wheat varieties under the
influence of mineral fertilizers, we found that over the years of research in
the VIII stage of organogenesis, this figure was the highest. At the control
the average leaf surface area of varieties was 52.4 thousand m?/ha, with the
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introduction of NgoPsoKgoS19 increased by 1.8 thousand mZha and the
highest (58.9 thousand m?) was by the N22oPsoK160S2s.

A set of agricultural measures aimed at stabilizing plant nutrition
conditions can significantly limit the adverse effects of diseases on crops, as
the Western Forest-Steppe zone is specific. In the weather conditions of
2019-2021 vegetation periods the average percentage of winter wheat plant
damage by powdery mildew ranged from 21.3 in control to 13.2 % by the
norm of mineral fertilizers oPgoK160S2s (Table 2). At LSDees = 0.6 %, the
development of dark brown leaf spot was observed the highest in the control
(without fertilizers) and within the error between the levels of mineral
nutrition of plants.

2. Resistance of soft winter wheat plants’ varieties to diseases
depending on the norms of mineral fertilizers application (2019-2021),
%

Leaves (VVSN 39) Ear (VVVSN 69)
k% 5 v £ o
; o — S~ —~
EE | 2x| 88| 2% | g
. =g S 4 S 'S 0] —
Rate of mineral Esg| ¢ 28 @2 =
fertilizers,d.r/ha | >2 Al =3 QS 2 5 S5
sS& 7| 23 w .S 25 S ©
s 2 23 S5 s3 3 3
o C X T = = 8 = T
sS4 | B&| g% B =
© [%5) 7]
Control (without
fertilizers) 21,3 8,9 20,6 3,9 1,9
NooPs0KgoS19 154 57 16,3 2,2 1,3
N168P70K 120S21 14,7 55 12,9 2,1 1,0
N220Po0K160S28 13,2 51 12,0 2,0 0,8
LSDg,s 2,6 0,6 2,5 1,0 0,5

The largest lesion of leaves' septoriosis was in control — 20.6 %.
With the application of mineral fertilizers in the norm NiesP70K120S21 plants
were more resistant to this disease, so the percentage of damage was lower
by 7.7 % compared to control and 4.3 % lower than by the norm
NogoPsoKgoS19, and equivalent to higher — Na2oPgooKi60S2s. According to the
development of ear diseases, there is a general pattern — compared to the
control, the percentage of them decreased by all rates of mineral fertilizers.
With the increase in the rates of mineral fertilizers, the indicators of plant
and ear structure increased (Table 3).
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Thus, the height of plants under control (without fertilizers) was 89.3
cm, and according to the norms of fertilizers N22oPgoK160S28 Was higher by
7.4 cm. The number of stems on the plant also increased from 2.8 to 3.9
pieces. The same trend was observed for the length of the ear (2.78 cm), the
number of ears in the ear (5.5 pieces) and grains in the ear (27 pieces). The
best nutrition background of winter wheat varieties contributed to the
increase in grain weight of the plant and a higher weight of 1000 seeds.

Weather conditions of the vegetation period of 2019 contributed to
the grain productivity of varieties within 3.52 (control) — 7.43 t/ha (rate of
mineral fertilizers N220PgoK160S2s). Compared with the control, the
significant increase in yield was 0.96-3.91 t/ha (LSDgos = 0.55 t/ha). In
2020 the lowest grain yield was provided by the control option (without the
application of mineral fertilizers) — 2.61 t/ha, ie due to the natural fertility of
the soil. By the application rates of NgoPsoKgoS19, the highest increase to the
control was obtained by 2.23 t/ha and the highest according to the norms of
N220P9oK160S28 — 3.46 t/ha.

Grain yield in 2021 varied from 2.32 in the control to 6.04 t/ha in the
variant of mineral fertilizers Na2oPgoKi60S2s. For LSDoos = 0.42 t/ha,
significant yield increases of 1.79-3.72 t/ha compared to control were
provided by all norms of mineral fertilizers. Compared with the norm of
mineral fertilizers NgoPs0KgoS19, the increase in yield increased by 1.10 t/ha
by the norm N1ssP70K120S21 and 1.93 t/ha by N220PgoK160S2s.

During three years of research, the general pattern of increasing the
yield of soft winter wheat varieties under the influence of mineral fertilizers
was maintained. In the control (without fertilizers) the average grain yield
was 2.82 t/ha (Table 4).

4. Average grain yield of soft winter wheat varieties depending on the
rates of mineral fertilizers (2019-2021)

Rate of mineral Year
fertilizers, d.r./ha] 2019 2020 2021
Control (without
fertilizers) 3,52 2,61 2,32 2,82 -
NooPs0Kg0S19 4,48 4,84 411 4,48 1,66 -
N168P70K120S21 5,81 5,61 5,47 5,57 2,75 | 1,09
N220P90K160S28 7,43 6,07 6,04 6,51 3,69 | 2,03

LSDo s 0,50 0,36 0,42

Average | =+ to control

In the variant with the introduction of a lower rate of mineral
fertilizers, the varieties formed a higher yield compared to the control by
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1.66 t/ha. Significantly higher growth was provided by NigsP70K120S21 and
N220P30K160S28, respectively 2.75 and 3.69 t/ha.

Conclusions

1. On the background of mineral nutrition of plants of soft winter
wheat varieties, their best growth and development was observed in the
autumn period, which provided a 3.1-6.1% higher overwintering compared
to the control (without fertilizers).

2. With the application of mineral fertilizers the varieties formed a
larger leaf area by 1.8-6.5 thousand m?/ha.

3. With optimal nutrition plant varieties were more resistant to
disease, the percentage of lesions decreased, in particular, powdery mildew
by: 8.1%, dark brown spot — 3.8, leaf septoriosis — 8.6, ear septoriosis and
fusarium — 0,6-1.1 %.

4. Application rate NgoPsoKeeS1e (nitroammophoska NPKg 1929 (3S) -
450 kg/ha by cultivation; VVSN 20-22 (permafrost soil) ammonium sulfate
— 60 kg/ha + ammonium nitrate — 190 kg/ha; VVVSN 30-32 (phase of plants
entering the tube) ammonium nitrate — 160 kg/ha; VVSN 37-49 (earing
phase) ammonium nitrate — 150 kg/ha) provided a significant increase in
grain yield — 3.69 t/ha.
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BIOLOGICAL PROCESSES IN GRAY FORESTAL SOIL
UNDER WINTER WHEAT
BY ECOLOGIZED FERTILIZING SYSTEMS

The results of effectiveness studies of the ecologized fertilizers systems use
(EFS), arranged on the basis of the optimal rate of mineral fertilizers (NsoPgoKoo),
treatment of plants with the biostimulator (BS) terra-sorb with addition of humus or
microbiological fertilizer (HF — eco-impulse or MF — eco-soil, respectively) on
biological processes in the soil under winter wheat are presented. The studies were
carried out in 2018-2020 in the stationary experiment on productivity of short crop
rotations on the experimental field of the Institute of Agriculture of Carpathian
region NAAS of Ukraine. The soil of the experimental field is gray forestal surface-
gleyed, in which biochemical (enzymatic) activity was diagnosed, in particular,
cellulolytic, proteolytic, dehydrogenase and content of labile (mobile) organic matter
was determined taking into account yield of winter wheat. Using fertilizers systems
NsoPsoKao or NeoPsoKeo + BS, soil's cellulolytic and proteolytic activity increased
markedly relative to the control. The highest increase level in destructive ability of
corresponding soil hydrolases among the EFSs used was provided by the factor of
organic components added to the soil (HF or MF on the background of NeoPgoKgo +
BS). Under such conditions, cellulolytic and proteolytic activities in the soil were
34.80-37.70 and 11.90-11.40%, respectively. Under conditions of NeoPgoKao,
NeoPgoKoo + BS, a clear decrease of the dehydrogenase activity in the soil by 13.12—
19.67% was noted, while after the addition of HF or MF there was a trend towards
increase of this activity (+4.92-11.48%) relative to control. The applied fertilizers
systems led to increase of the accumulation levels of labile humus carbon in the soil
by 13.35-26.46% compared with the control variant. Introduction of HF or MF
together with BS on the mineral background, provided the highest content of carbon
of the mobile organic matter (588.4 and 561.7 mg/100 g of soil, respectively). Such
an integrated application of elements of the ecologization (BS — influence on the
plant, HF or MF — effect on the soil) was the most effective in dirrection of
improving winter wheat productivity. The yield of the studied crop on the
background of NeoPsoKeo was 5.16 t/ha, whereas after addition of ecologization
elements (BS, BS + HF, BS + MF), the values of this indicator experienced an
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increase by 3.00-9.65% in relation to the variant NeoPooKgo. The results obtained
make it possible to form separate elements of the scientific foundations, that are
necessary for development of ways and methods of improving the biological state of
soils, obtaining high and sustainable crop yields.

Key words: ecologized fertilizers systems, winter wheat, biostimulant,
humus and microbiological fertilizer, enzymatic activity, labile humus.

Jy6unbka A. O., Kaumap O. I., Bagpunosnu O. B., ly6unskuii O. JI.

[actutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH

BioJsioriuni npouecu y cipomy JiicoBoMy I'PyHTi IiJ MIIEHULEI0 03UMOIO
32 eKOJIOTi30BaHUX CHCTEM Y100peHHs

HaezneHo pe3yibTaTé OCIiKEHb 3 BUBUYCHHS €()eKTHBHOCTI 3aCTOCYBaHHS
ekonorizoBanux cucteM ynobpenns (ECY), ckommoHoBaHMX Ha 0a3i ONTHMAaIbHOT
HOpMH MiHepaiabHIX 106puB (NeoPgoKso), 06podku pocimn dioctumysitopom (BC)
Teppa-copd Ta 3 JIONABaHHAM TYMyCHOro abo MikpoOioJoriyHOro mo0puBa
(BigmoBiguo I'/l — exo-immynse abo MJ] — exo-IpyHT) Ha 0i0JIOTiYHI HPOIECH B
IPYHTI M mimeHunero o3mmor. JocmimkenHs mpoeneHo B 20182020 pp. y
CTaLliOHAPHOMY JOCIi/i 3 BUBYCHHS MPOAYKTHBHOCTI KOPOTKOPOTAIIHHUX CiBO3MIiH
Ha eKCIePUMCHTAIBHOMY TI0JI [HCTHTYTY cinbebkoro rocrnoaaperBa Kapmarcbkoro
periony HAAH. IpyHT ZOCHiAHOTO TIOJIS — Cipwid JIICOBHIM MOBEPXHEBO OTJIEEHHH, B
SKOMY 3[IHCHEHO [iarHOCTyBaHHS O0ioXiMi4HOi ((epMEHTATHBHOI) aKTHUBHOCTI,
30KpeMa IeITI0I030Ii THYHOT, IIPOTEOTITHYHOI, AETiIPOreHa3Hol, a TAKOXK BU3HAYCHO
BMICT Ja0ibHOI (pyXOMOI) OpraHigyHOI pedyoBHHM W OONIK ypoXKalfHOCTI MIIEHWII
03uMo1. 3a BHUKOpPHUCTaHHS cucTeM yaoOpeHHs NeoPooKoo abo NeoPooKe + BC
TOMITHO 3pocTalia LEONI030ITHYHA Ta MPOTEONITHYHA aKTUBHICTh IPYHTY OO
KOHTpoJ 0. HaifGinpmmii piBeHb MiIBUINEHHS PYHHYIOUOi 37aTHOCTI BiIIIOBiTHUX
IPYHTOBHX Timpona3 cepen 3acrocoBannx ECY 3abe3neuyBaB (akTop opraHiuHHX
cknanoBux, nopanux y rpyHt (I'J] abo MJI Ha doni NeoPooKeo + BC). 3a Takux ymoB
LEJIOI030TITHYHA Ta MPOTEOJITHYHA AaKTHBHOCTI IPYHTY CTaHOBHJIM BiAINOBIJHO
34,80-37,70 Ta 11,90-11,40 %. 3a ymoB NeoP9ooKoo, NeoPsoKoo + BC 0Oyio
BiZI3HAYCHO YiTKE 3HIKEHHS JETiIpOreHa3Hoi akTUBHOCTI IpyHTy Ha 13,12-19,67
%, Toxi sk micias momaBanHs ['J[ abo MJ] — TeHICHIIIO A0 3pOCTaHHs 3a3HAYCHOT
akTuBHOCTI (+4,92-11,48 %) mono KOHTpoiro. 3aCTOCOBAHI CHCTEMH YIOOpEHHS
3YMOBJIIOBAJIH 301bIICHHS HAKOIMYCHHS BYTJICIO Ja0lIbHOTO TyMycCy B IPYHTI Ha
13,35-26,46 % mopiBHAHO 3 KOHTPONBHUM BapianToM. Buecenns I'Jl ado MJ]
cymicrHo 3 BC Ha MmiHepansHOMY (OHI 3abe3nedyBaio HaWBHUIWI BMICT BYTJICHIO
pyxomoi opraHiuHOi pedoBuHH (BinoBinHo 588,4 ta 561,7 mr/100 r rpyHTy). Take
iHTerpoBaHe 3acTocyBaHHs enemeHTiB ekosorizauii (BC — BB Ha pocnuny, ']
ado M/l — BmimB Ha IpyHT) Oyjo HaileeKTUBHIIINM y HamNpsMi HOJNIMIICHHS
NPOAYKTHBHOCTI MIIEHHII 03uMOi. BpokaifHicTh HOCHiKeHOT KyJIbTypH Ha (OHi
NeoPooKgo cranosuma 5,16 1/ra, Tomi SK ICIs AOJaBaHHS €IEMEHTIB €KOJori3arfil
(BC, BC + I'l, BC + MJI) BenmumHa IbOTO ITOKA3HHUKA 3a3HaBaja 3pOCTAaHHS HA
3,00-9,65 % mono Bapianta NeoPooKgeo. OTpumani pe3ynbTaTé JO3BOJISIOTH
chopMyBaTH OKpeMi eIEMEHTH HAyKOBHX OCHOB, IO MOTPiOHI I PO3BUTKY IILIAXIB
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1 crmoco0iB MOJMINIIEHHS Oi0JOTIYHOTO CTaHy IPYHTIB, OTPUMAaHHS BHCOKUX Ta
CTaJIMX BPOXKaiB CIIbCHKOTOCIOAPCHKHUX KYJIBTYP.

KniouoBi cjioBa: eKojOTi30BaHi CHCTEMH YyIOOpPEHHs, MIIEHHUL O3UMa,
OlocTUMyJITOp, TYMyCHE Ta MikpoOionoriune moOpuBO, (epMeHTAaTHBHA
AKTHUBHICTb, TAOUTBHUI TYMYyC.

Introduction. Modern technological process in agricultural
production leads to problems associated with degradation of soil fertility.
One of the important aspects in this context is to achieve ecologized
sustainability of agroecosystems, their ability to maintain bioproductivity
during exploitation by high quality of production [9, 16, 20]. The above-
mentioned agricultural territories must ensure the functioning of
mechanisms aimed at restoring soil fertility. The effectiveness of many
technologies depends on how well they fit into the system of natural
processes and patterns, rather than acting against them. Understanding the
specifics of soil functioning in agro- and biocenoses can help in the
formation of tools for systematic optimization of soil fertility parameters [4,
13, 19].

Modern environmentally friendly fertilizer systems include:
microbiological, humic fertilizers, biostimulators of plant growth,
appropriate biological products, etc. [2, 31]. Thus, a rational system of
fertilizers is a basic link in the formation of optimal agri-environmental
functions of soils, their sustainable fertility and obtaining high level of yield
and product quality. The most important and effective measure to
harmonize the ecologized and productive functions of soils may be
alternative biologized or greened fertilizer systems. However, the most
sensitive diagnostic criterion for soil fertility is the functioning of the
microbiological coenosis and level of enzymatic activity.

According to the authors [5, 14], the use of fertilizer systems
containing humic fertilizers, as well as biological preparations-destructors
of stubble, provided improved biological activity of soil and in particular
the activity of redox enzymes [1, 26], which in turn led to increased content
of labile humus.

According to many authors [25, 27, 29], the activation of microbial-
plant interaction with the help of microbiological preparations and
biostimulators of growth is a significant factor in increasing the productivity
of agroecosystems, the potential of which is used very poorly in modern
conditions. The use of microbiological preparations for seed inoculation or
crop treatment increases the soil's biochemical activity and quantitative
composition of the microflora [3, 28].
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Biostimulants intensify the activity of plant organisms, accelerating
their biochemical processes, including nutrition. Thanks to growth
regulators, the growth of the root system improves, which in turn promotes
the development of rhizobial microflora, microbiota [11, 19]. The direction
of these processes determines the level of organic matter destruction, the
cycle of nutrients, improving fertility. In the conditions of modern
agriculture of great scientific and practical importance are the studies of
biological features of soil, in particular its biochemical activity, which is the
most informative indicator of the ecologized condition of the soil [15, 30].

Of all the organic carbon compounds, cellulose is the most common.
In this regard, the intensity of fiber decomposition in the soil is an important
indicator of its biological activity [24, 32]. The intensity of fiber
mineralization covers the direction of mobilization processes and indicates
the provision of different types of soils with available forms of carbon. No
less important is the study of conversion processes of organic matter, given
the anthropogenic impact on soil and its properties. It should be borne in
mind that destruction of organic matter and assimilation by microbial
groups and plants available products of their decomposition increases the
productivity of agroecosystems, in particular in terms of restoring,
preserving and improving soil fertility [21].

Equally important is the level and features of organic compounds'
proteolysis in the soil, decomposition processes of which are provided by
appropriate enzymes that hydrolyze proteins, peptides and other organic
compounds [10, 23].

In the study of soil fertility, special attention is paid to the study of
reactions that are catalyzed by redox enzyme systems of microorganisms.
The activity of these enzymes, in particular dehydrogenases, polyphenol
oxidases, peroxidases, is a leader in the regulation of organic compounds'
metabolism in soil phases and plays a crucial role in humification. A
number of researchers [1, 12] indicate an increase in the intensity of
biochemical processes of oxidation of organic compounds under conditions
of sufficient amount of nitrogen fertilizers application on the background of
phosphorus-potassium fertilizers. However, the regularity of these processes
is not fully understood and requires more detailed study, in particular, the
use of EFSs filled with relevant biologized elements.

It should be noted that scientific literature has accumulated data on
the gradation of the fertilizer systems' impact on the content of labile humus
in different soils under one or another treatment of plants. Indeed,
researchers [18, 22] found that the mineral fertilizer system provides a
lower content of labile humus than organo-mineral on chernozem podzolic
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heavy-loamy in the conditions of the Right Bank Forest-Steppe of Ukraine.
At the same time, on the sod-podzolic soil of the Northern Forest-Steppe of
Ukraine the use of green manure on organo-mineral background and
inoculation of wheat grain with polymyxobacterin content of labile humus
was 0.26%, while in the organic system — 0.24 %. Thus, by the influence on
the content of labile humus, the considered fertilizer systems can be located
in the direction: mineral < organic < organo-mineral. However, there are
insufficient data on changes in the humus state of the soil and its enzymatic
activity under ecologized fertilizer systems. The study of these soil
properties is of great relevance in the conditions of ecologized fertilizer
systems and is the subject of our research.

Materials and methods. The research was conducted in 2018—
2020 in the conditions of a stationary experiment on the study of the
scientific basis of productivity management of short crop rotations in the
Carpathian region. The object of research was the crops of winter wheat
Triticum aestivum L. variety Benefis, sown after peas for grain with a
seeding rate of 5.5 million germinated seeds/ha. Seed treatment was
performed with a disinfectant vitavax 200 FF at a rate of 3.0 I/t. At signs of
diseases, the fungicide amistar-extra was applied at the rate of 0.75 I/ha.
Weeds treatment — the herbicide grodil-maxi at the rate of 100 ml/ha. The
scheme of the experiment included 5 options:

1. Control (without fertilizers);

1. NeoPgoKoo;

2. NeoPgooKgo + BS;

3. NeoPgoKgo + BS + HF;

4. NegoPgooKgo + BS + MF.

BS — biostimulator terra-sorb which includes: organic matter — 25 %,
amino acids — 20 %, nitrogen (total amount) — 5.5 %, B — 1.5, Fe — 1.0, Mg
- 0.8, Zn and Mn — 0.1 and Mo — 0.001 %. HF — humus fertilizer eco-
impulse — concentrated aqueous solution of humic acids' salts: mass fraction
of organic matter — 43.5 %, mass fraction of ash — 56.5 %. MF -
microbiological fertilizer eco-soil which includes microorganisms Bacillus
subtilis, Rhodacoccus erytropolis.

The soil of experimental plots — gray forestal surface-gleyed, light-
loamy with the corresponding agrochemical characteristic: pHsat — 4.85,
nitrogen content according to Cornfield — 9.8, available phosphorus and
potassium according to Kirsanov (0.2 n HCI) — 10.8 and 8.7 mg/100 g of
soil, level of total humus — 2.1 %.

Cellulolytic and proteolytic activity was determined in situ by the
intensity of decomposition, respectively, of linen and gelatin on
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photographic paper [17]. These substrates of enzymatic activities were
placed vertically in the soil at a depth of 30 cm (lower edge), pressed on the
sides, and left for 10-30 days after the onset of the earing phase. In the
same phase of ontogenesis, soil samples were taken (depth 0-30 cm; DSTU
ISO 11464-2001 [7]) to measure dehydrogenase activity by the Galstian
method according to DSTU ISO 23753-1:2010 [8] and carbon content of
labile humus by the method Tiurin according to DSTU 4732:2007 [6]. The
value of economic harvest was determined in the phase of wax ripeness
after harvesting and threshing grain of winter wheat.

Results and discussion. The processes of fiber destruction in
terrestrial ecosystems are important. This cellulose-destroying activity is
involved in the transformation of soil organic matter and significantly
affects the level of its fertility. At the same time, the intensity of cellulose
decomposition closely depends on abiotic, agrotechnical factors, in
particular types and norms of fertilizers. The latter among the listed patterns
are reflected in the results of this scientific work.

The pattern of in situ changes in the cellulolytic activity of gray
forestal soil under winter wheat in the earing phase (relative units of activity
— the degree of decomposition of fiber) is shown in Figure a. In the soil of
the control variant (Var. 1) processes of cellulose decomposition were the
slowest, which is apparently due only to the actual activity of currently
available cellulose-destroying microorganisms and the lack of
anthropogenic energy from outside during the testing period. Under
conditions of mineral fertilizer background in norm NeoPgoKgo in var. 2-5,
the intensity of cellulose decomposition was higher than in the control.
Application of only mineral fertilizers (var. 2) increased cellulolytic activity
by 1.3 times relative to control. Obviously, this is due to the intensification
of microbiological processes, which in turn led to an increase in the
constant rate of stubble destruction, and ultimately — increase in microbial
mass. The addition of BS (var. 3) in combination with mineral fertilizers did
not change the level of cellulose-destroying ability of the soil, in relation to
option 2 (Figure, a).

In var. 4, 5 — with carrying, respectively, BS + HF or BS + MF on
the background of NeoPgoKeo, there was an increase in the hydrolysis of
cellulose by 13.4-16.3 % in relation to var.1. Also in var. 4, 5 cellulosolytic
activity was higher by 6.3-9.2 % compared with var. 2, and by 5.7-8.6 %,
relative to var. 3 (Figure, a).
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Fig. Changes in the enzymatic activity of gray forestal soil under
winter wheat depending on the EFS (2018-2020). Contents of options
by numbering — see section "*Materials and methods"".

It is important that the decomposition of biological substrates of
protein and polypeptide nature in the soil is carried out with the
participation of proteases. Regularities of in situ formation of proteolytic
activity of gray forestal soil under winter wheat in the earing phase (relative
units of activity — degree of gelatin decomposition) are shown in Figure, b.
On var. 1 proteolytic activity of the soil was the lowest among the studied
fertilizer technologies (var. 1-5) and amounted 5.80 %. Obviously, this is
due to the lack of fertilizers, primarily organic components in this control
version (Figure, b). In fact, on var. 2 this activity increased by only 2.70 %,
while in the var. 3 (+ BS) — already by 4.10 % relative to control. However,
the use of BS + HF or BS + MF in fertilizer systems on var. 4, 5,
respectively, led to a more significant increase in the proteolytic activity of
the soil — 5.60-6.10 % relative to control. Also the magnitude of proteolytic
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activity on var. 4, 5 were higher by 2.90-3.40 % compared to var. 2, by
1.50-2.00% relative to var. 3.

Enzymes of the oxidoreductase class, in particular dehydrogenases,
play an important role in the formation of soil fertility. The probable
transfer of hydride anion (proton + 2 electrons) from oxidizable organic
matter in the soil to molecular oxygen or renewable organic matter during
dehydrogenase reactions has created opportunities for diagnostic use of this
activity to determine the intensity and direction of oxidative restorative
processes, their participation in the formation and modification of humus
components. In this context there are 2 stages of humification: 1)
decomposition of the original organic residues to simpler — amino acids,
peptides of phenolic compounds — breakdown products of lignins, tannins,
etc. with the participation, in particular, hydrolytic, oxidative enzymes; 2)
synthesis of organic compounds with the formation of high molecular
weight humic substances of specific nature (condensation) with the
participation, in particular, dehydrogenases, polyphenol oxidases.

The data shown in the figure showed that in var. 2, 3 there was a
decrease of 13.11-19.67 %, while in var. 4, 5, tendencies to increase of
dehydrogenase activity by 4.98-11.48 % relative to var. 1.

Thus, both the mineral fertilizer system (var. 2) and fertilizer systems
with the use of ecologization elements (BS, HF, MF — var. 3-5) had the
ability to increase the intensity of biochemical processes of humus
formation of stage 1 — cellulosolytic, proteolytic activity. However, only
under conditions of BS + HF or BS + MF on the background of NgoPgoKag
(var. 4, 5, respectively) there was a slight increase, while by the use of only
NeoPgoKeo, Or NeoPgoKgo + BS (var. 2, 3 respectively) — noticeable decrease
in the intensity of the humification processes of stage 2 — dehydrogenase
activity relative to var. 1. The reasons for the found ambiguous ratios of
cellulosolytic or proteolytic activity on the one hand, and dehydrogenase —
on the other, remains unknown and their disclosure requires more detailed
research. However, it is reasonable to assume that the simultaneous
activation of stages 1 and 2 on var. 4, 5, is at least partly due to the
influence of ecologization elements on both the plant (BS) and the soil (HF
or MF), the interaction of these influences with each other and with
NeoPgoKago.

In general, the functioning of soil enzymes ensures the destruction of
organic residues, their transformation into humus and subsequent
mineralization of the latter. These processes are a significant driving force
in the evolution of soils, maintaining their homeostasis, including
biochemical, within the stationary conditions of the ecosystem. It is obvious
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that the level of accumulation and/or intensity of transformation of humic
substances is an integral indicator of biological changes in soil, both in
natural biogeocenoses and in crops under anthropogenic factors. The
importance of the accumulation of labile limiting substance is indisputable,
as the compounds that are part of it are directly involved in plant nutrition,
serve as energy material for microorganisms, perform protective functions
against conservative organic matter, and so on. It is clear that for ecologic
and economically successful cultivation of winter wheat it is advisable to
take into account not only the enzymatic activity in the soil, but also the
immediate results of the intensity of humus-forming processes, including
changes in carbon content of labile organic matter.

Among the studied technologies, the lowest carbon content of labile
humus took place on var. 1 — 465.3 mg/100 g of soil (Table 1). On var. 2, 3
values of this indicator experienced approximately the same increase — by
13.3-14.6 % compared with the control. EFS on var. 4, 5 caused a larger
increase in the carbon content of labile humus — 20.7-26.5 %, relative to
var. 1.

It is reasonable to assume that the increase in carbon content of labile
humus in the soil on var. 2, 3, compared with var. 1, at least in part, was due
to higher activity of cellulases and proteases (compare Figure a, b and Table
1). The close values of the first of these indicators in both cases indicate,
most likely, that the action of BS on the background of NeoPgoKgo did not
cause, or caused only a slight increase in the studied activities compared to
NesoPooKoo (var. 3 vs. var. 2). There is also no reason to assume a significant
participation of dehydrogenase activity in the formation of a pool of labile
humus in the soil on var. 2, 3.

1. Influence of EFS on carbon content (C) of labile humus in gray
forestal soil under winter wheat (2018-2020)

variant Ne C of labile humus, mg/100 g of soil
1 465,3
2 533,2
3 527,4
4 588,4
5 561,7

Note. Content of variants by numbering — see section "Materials and methods".

It is noteworthy that the size of carbon pool of labile humus, as well
as the values of studied enzymatic activities, were the largest on var. 4, 5.
Taking into account the above results and interpretations, the following
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assumption is relevant regarding the transient effects of ecologization
elements on the plant (BS), soil (MF or MF), the interaction of these effects
with each other, and with NeoPgoKgo. First of all, these mechanisms led to
the development of microbiota with higher activity of hydrolytic enzymes
and dehydrogenases, compared with the substrate in the absence of
fertilizers, only a full dose of mineral fertilizers, or combination of the latter
with BS (var. 4, 5 vs. var. 1, 2, 3). The increase in these enzymatic activities
ultimately led to an increase in labile humus pools in the soil, and thus,
among other things, to improving the nutrient supply of plants and the
preconditions for higher levels of final productivity of winter wheat.

In this regard, in the final stages of the research, the values of the
economic yield of winter wheat were determined under conditions of
studied fertilizer systems. The lowest level of this indicator was on var. 1 —
2.71 t/ha (Table 2). In var. 3, 4 the yield of winter wheat increased by
91.14-96.68 %, while in var. 4, 5 — by 101.48-109.59 % compared to the
control.

2. Yields of winter wheat depending on the EFS (2018-2020)

variant Ne Harvest, t/ha
1 2,71
2 5,18
3 5,33
4 5,68
5 5,46
LSDos 1,67

Thus, the last part of the obtained results to some extent confirms the
above hypothesis that the simultaneous effect of BS + HF or BS + MF on
the mineral background (Var. 4, 5) can cause greater yield gains relative to
control than in the case of NgoPgooKgo or NgoPgooKgo + BS (var. 2, 3
respectively). It is advisable to anticipate the presence of differences in, so
to speak, the mechanisms of action of the studied fertilizer systems in the
direction of formation of the studied biological characteristics of the soil
and effective fertility on var. 4, 5 on the one hand, and var. 2 and / or var. 3
on the other. In this context, it is important to note small differences
between the values of the tested indicators on var. 4 and var. 5. In fact, the
EFS on var. 4 led to higher levels of cellulolytic, dehydrogenase activity,
carbon content of labile humus and yield, compared with var. 5. However,
proteolytic activity was higher in var. 5, compared with var. 4. The meaning
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of such patterns remains unclear, however, hypothetically, they may mean
differences in a number of aspects of the EFS on the var. 4 and var. 5.

The low intensity of microbiological processes and, consequently,
low levels of enzymatic activity required for the formation of labile and
conservative organic matter in gray forestal soils, as well as the ability of
used EFS to improve potential and actual fertility under such conditions,
create opportunities for important research. In particular, it will be
expedient to deepen and expand the study of patterns of productivity of
these plants depending on the intensity of enzymatic processes in the soil,
especially polyphenol oxidase, peroxidase activities, group or fractional
composition of humus using correlation and variance analysis.

Conclusions. The gradual increase of proteolytic, close to the
gradual increase of cellulolytic activity, the content of labile humus in the
soil, the economic yield of winter wheat, and the lack of these patterns for
dehydrogenase activity in the same substrate in var. 1 (control), var. 2
(NeoPgoKgo), var. 3-5 (elements of BS, BS + HF, BS + MF ecologization,
respectively, against the background of NeoPgoKoeg) was revealed. The
highest levels of cellulolytic (37.70 %), dehydrogenase activities (0.68 mg
of formazan/10 g of soil), carbon of labile humus (588.4 mg/100 g of soil),
yield (5.68 t/ha) were achieved in var . 4, the greatest proteolytic activity —
on var. 5 (11.90 %). The second place in terms of the level of these
indicators in this order was occupied by var. 5 (34.80 %, 0.64 mg of
formazan/10 g of soil, 561.7 mg/100 g of soil, 5.46 t/ha), var. 4 (11.40 %),
respectively. Hypotheses are proposed according to which EFS with
biological components that simultaneously affect the plant and soil
(containing BS + HF or BS + MF on the background NgoPgoKgo — var. 4 or
5) are characterized by different mechanisms, ways of action on the
formation of studied biological soil characteristics and effective fertility,
compared with fertilizer systems on var. 2 and/or var. 3 (NgoPsoKaoo,
NeoPooKgo + BS respectively). For the implementation of the first of these
mechanisms it is important to simultaneously increase the studied
hydrolytic and dehydrogenase activities of the soil, while for the second — a
moderate increase in hydrolytic, decrease in dehydrogenase activities of the
soil relative to control. In the first case, there were larger pool sizes of labile
organic matter of the soil, and higher yield levels than in the second.
Emphasis is also placed on the probable differences in aspects of the modes
of action of the EFS in var. 4, 5 on the formation of the studied indicators.

The obtained results can be used to create a general plan of final
productivity formation patterns for winter wheat plants depending on the
biological properties of gray forestal soil under EFS conditions.
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METHODOLOGICAL ASPECTS
OF ORGANIC PRODUCTION
AND BALANCED NATURE MANAGEMENT

The role of the Ukrainian school of physical economy as one of the
important methodological aspects of building a system of organic production and
sustainable use of nature in Ukraine and the world is highlighted. The authors draw
attention to the importance of the close connection of specialized (scientific)
knowledge with philosophical knowledge as an important basis for the harmonious
coexistence of man and nature in modern conditions and in the future. It is
emphasized that the content of this science, its focus are the sharpest weapons of
man in the struggle for survival, for better adaptation to environmental conditions.
The range of problems that become obstacles to the realization of the goals and
objectives of organic production and sustainable use of nature in modern Ukraine is
outlined. The problem of interaction of special sciences with philosophy, saturation
of concrete-scientific knowledge with provisions in which certain philosophical
ideas are reflected in a certain way is covered. The article substantiates the role of
the philosophy of organic production and sustainable use of nature in changing the
attitude of man and society not only to nature but also their own physical,
intellectual and moral and spiritual health from consuming and contemptuous to
harmonious, where man realizes himself an integral part of space processes.

Organic production is considered an integral part of agricultural production,
which is one of the main features of human existence, humanity and is an integral
part of the biosphere, revealing the ontological nature of its functioning. It is
emphasized that the unique social role of organic production and sustainable use of
nature is organically linked to the strategy of sustainable development and is an
important condition for its construction. The authors emphasize the importance of
the doctrine of physical economy in revealing the understanding of the relationship
of universal processes, in particular energetic, with the processes on the planet Earth
through the prism of flora, fauna and humus layer as storage and transformers of
space, including solar energy.

© Stasiv O. F., Nakonechnyi R. A., Kopytko A. D., 2022
36


mailto:inagrokarpat@gmail.com,%20inagrokarpat@isgkr.com.ua
mailto:akopytko@ukr.net

ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

Key words: philosophy of organic production and sustainable use of nature,
Ukrainian school of physical economy, teachings of physiocrats, science,
agriculture, organic production, balanced (sustainable) development, soil, humus
layer, solar energy, life, methodological principles of organic production and
sustainable use of nature.

Cracis O. ®.1, Hakoneunuii P. A.2, Konutko A. JI.2

UnctutyT cinbepkoro rocnomapctsa Kapnarcekoro periony HAAH

2JIbBiBCHKHI HAIlIOHAIBHUH yHIBEPCHTET TIPHPOIOKOPHCTYBAHHS

MeTtonoaorivyni acneKTH OpraHiyHoro BHPOOHHUTBA Ta
302/1aHCOBAHOT0 NPUPOAOKOPUCTYBAHHSA

BucsiTiieHO poiie BUEHHS YKPaiHCHKOT KON (i3UIHOI €KOHOMII SIK OJHOTO
3 BAaroMHX METOJOJIOTIYHHX ACMEKTiB MOOYIOBH CHCTEMH OPraHigHOTO
BUPOOHMITBA Ta 30aaHCOBAHOTO IPHPOJOKOPUCTYBaHHS B YKpaiHi Ta CBITI.
ABTOpM 3BepTalOTh yBary Ha BaroMicTh TICHOTO 3B’SI3KYy CIELiali30BaHOTO
(HaykoBOro) 3HaHHA 3 (UIOCODCHKUM 3HAHHSAM SIK BaroMoi MiJCTaBH JUIS
TapMOHIHHOTO CHIBICHYBaHHS JIIOJMHH 1 NPUPOJAM B CydacHHX yMOBax Ta
MaiibyTHpOMy. HaromomeHo, mo 3MicT i€l Haykd, ii CIpSMOBaHICTh CTAHOBIATH
HalrocTpimnry 30poro JoAUHU B O0pOTHOI 32 BUKUBAHHS, 33 Kpallle MPUCTOCYBaHHI
0 YMOB HaBKOJHIIHBOTO OTOYECHHS. OKpECICHO KOJIO TpoOsieM, sIKi CTaloTh
MEepeIIKoIaMH Ha NUIIXy peani3amii mijied 1 3aBOaHb OPraHiqYHOTO BHPOOHMITBA Ta
30aJIaHCOBAHOTO  MPHUPOJOKOPHUCTYBAaHHS B CydYacHii Ykpaini. Bucsitieno
npoOsieMy B3aeMoJii cHemiagbHUX Hayk 3 ¢inocodicto, HACHYEHHS KOHKPETHO-
HAayKOBHX 3HaHb MOJIOKEHHSIMH, B SIKMX IIEBHUM YHHOM BiJJOOPaXKarOThCs Ti UM 1HIII
¢inocoderki  imei. B crarri oOrpyHTOBaHO poib  dinmocodii opraHiuHOrO
BUPOOHMITBA Ta 30alaHCOBAHOTO IIPHPOJOKOPHCTYBAHHS Y 3MiHI CTaBJICHHS
JIOAWHY 1 CYCIUIBCTBA HE TIMBKH 1O HAaBKOJHUINHBOI MPHUPOIM, ale i BIACHOTO
(i3MYHOTO,  IHTENEKTYyalbHOTO Ta  MOPAIBHO-IyXOBHOTO  370POB’S  Bif
CIOKHBAIBKOTO i1 3HEBXKIIMBOTO JI0 TapMOHIIHOTO, i€ JIOIUHA yCBIIOMIIIOE cebe
HEBIJI’€MHOIO YaCTHHOIO KOCMIYHHX IPOIIECIB.

OpraniyHe  BHUPOOHMITBO  pO3MISIAEThCA  SIK  CKJIagoBa  YacTHHA
CLIBCHKOTOCTIOAAPCHKOTO BUPOOHMIITBA, SIKE € OJMHIEI0 3 OCHOBHHX O3HAK OYTTS
JIOJMHY 1 JIFOJCTBA Ta BHCTYIA€ CKIAJOBOI0 YaCTHHOWO Oiocdepw, BUSBISIOUH
OHTOJIOTIYHMIT XapakTep #oro ¢yHKUioHyBaHHs. HaromomieHo, o BHHSTKOBa 3a
CBOIM 3HAYEHHAM [UIS JIIOJCTBA COIliaJilbHA pPOJIb OPTraHiYHOTO BHPOOHMITBA i
30aJ1aHCOBAHOTO PHPOJOKOPHCTYBAaHHS OpraHiuHO TIOB’s3aHa 31 CTpaTerier
CTaJIOr0 PO3BHUTKY 1 € BaroMO yMOBOI #HOro moOynoBH. ABTOpPH MiJKPECITIOIOTh
3HAYCHHS BUYCHHSA (I3UYHOI EKOHOMIi Yy pO3KPHUTTI PO3YyMiHHS B3a€MO3B’S3KY
BCEJICHCHKUX MPOIIECiB, 30KpeMa CHEPreTHYHHUX, 3 TMPOIECaMH Ha TUIaHeTi 3eMilst
Kpi3b Mpu3My (YHKLIIOHYBaHHS POCIMHHOTO Ta TBAapUHHOTO CBITYy i T'yMyCHOTO
mapy sK HakOmM4YyBadiB Ta TpaHcHOPMATOpiB KOCMIYHOI, 30KpeMa COHSIYHOT
eHeprii.

Kawuosi ciaoBa: ¢inocodis opranigyHOro BUpOOHHITBA 1 30a7TaHCOBAHOTO
MPUPOJIOKOPHUCTYBAHHS, YKpaiHChKa MIKONa (hi3UIHOT eKOHOMIT, BUeHHS (Di3i0KpaTiB,
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HayKa, ClIbChKE TOCIIOJApCTBO, OpraHiuHe BUPOOHUITBO, 30alaHCOBAHUM (CTanuii)
PO3BHUTOK, IPYyHT, TyMyCHUI INap, COHSYHA C€HEpris, OYTTSI, METOAOJOTiuHi
MPUHIMITI OPTaHIYHOTO BUPOOHUIITBA 1 30271aHCOBAHOTO MPUPOLOKOPUCTYBAHHS.

Introduction. The philosophy of organic production and sustainable
use of nature is a specific type of scientific knowledge related to agriculture,
crop production, agricultural science in general. Its role is unique because it
combines the spiritual meanings and material dimensions of earthly and
universal existence. And at the heart of these dimensions is Man, his health
and his future in union with Nature. It is no exaggeration to say that the
content of this science, its focus are the sharpest weapons of man in the
struggle for survival, for better adaptation to environmental conditions.
After all, the ancestor of life on Earth is a plant that is directly sculpted by
the Sun [29, p. 75].

The whole history of the development of scientific research in the
field of organic production and sustainable use of nature is a clear evidence
of how human cognitive abilities can serve the practice of agricultural
production. This is convincingly demonstrated by the example of the
Ukrainian School of Physical Economics (S. Podolynskyi, V. Vernadskyii,
M. Rudenko), whose worldview and scientific discoveries are of universal
importance and are, according to Professor Volodymyr Shevchuk,
Chairman of the Serhiy Podolynskyi Scientific Society, "Ukrainian
dimension of universal saving knowledge "[29, p. 5].

Materials and methods. As we know, the general scientific level of
methodology is a synthesis of specific scientific and philosophical
knowledge. The properties of forms and means of general scientific level
are intermediate in terms of qualitative characteristics of similar phenomena
of other stages of scientific methodology, so the latest general scientific
constructs of theory play a non-traditional intermediate link between
specific sciences and philosophical, methodological knowledge, the core of
which is dialectical theory. And it is the dialectic, "which is a creative
method of metaphysics" [29, p. 510]. Metaphysics, in turn, seeks the
unchanging basis of the world (substance) and only these searches can be
considered philosophy [29, p. 510]. And when it comes to general social
practice, we must use scientific and theoretical opportunities to resolve the
contradictions that exist. After all, the whole history of modern civilization,
agriculture in the first place, is characterized by efforts to overcome the
great contradiction between, on the one hand, the desire to get the highest
harvest, give bread to people, and on the other hand, preserve and increase
soil fertility — the most valuable and irreplaceable, natural, God-given
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resource, the accumulator of solar energy, the basis of life on planet Earth.
Because "all kinds of value are generated by land and only land" [29, p.
352]. Answering the question of what physical economy is, the classic of
the Ukrainian school of physical economy M. Rudenko emphasizes that “it
should become a reliable bridge between social and natural sciences. And if
we fail to build him, the road to the future will be covered with dead sands
of vast deserts "[29, p. 353].

One of the directions of science integration is strengthening the
interaction between philosophical and non-philosophical (special)
knowledge, increase the diversity of channels and forms of communication
between them, which is a natural process. By studying the phenomena of
the world and penetrating into their essence, philosophy necessarily delves
into the complexity and internal contradictions of recognizable objects,
given the inexhaustible diversity of their properties, connections and
relationships. The worldview nature of philosophical knowledge determines
its special significance for the formation of the scientific picture of the
world. Therefore, the interaction of special sciences with philosophy, the
saturation of specific scientific knowledge with provisions that in some way
reflect certain philosophical ideas.

At all times, philosophical knowledge has a significant impact on
any manifestations of knowledge, even purely special, a striking example of
which is the philosophy of organic production and sustainable use of nature.
It influences "not only with its problems and conceptual apparatus, not only
with the decisive attention to the principles of worldview, but also with the
basic methods of cognition and transformation of reality”, E. Semeniuk and
V. Melnyk emphasize. The methodological function of philosophy in the
field of special scientific knowledge is realized with special expressiveness
and clarity through the mediation of categories, laws and principles of
dialectics. "Suffice it to recall how the concepts of singular, special and
general, content and form, essence and phenomenon, cause and effect,
quantity and quality, et. al., as well as closely related principles of
universality of development and communication, determinism, finally, the
laws of dialectics (and not only basic, but also such as the need for
causation) are specifically and uniquely embodied in the shell of special
concepts, principles, theoretical and conceptual provisions, the laws of
mathematics or ecology, measurement theory or art history", — continue the
authors of the textbook "Philosophy of Modern Science and Technology"
[31, p. 65].
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Next, we will review a number of works that highlight the specific
scientific and philosophical dimensions of organic production and
sustainable use of nature.

Researcher Bezus R. M. studies the problems of organizational and
economic foundations' formation for the development of organic
production. In particular, he paid attention to the conceptual foundations
and methodological approaches to the formation of organizational and
economic foundations for the development of organic production [1, p.
18-150].

It is important to build your activities in relations with nature, in
particular, in the production and sale of organic products, based on
appropriate models and principles of activity. In this regard, a significant
methodological basis in modern conditions is the doctrine of the noosphere.
Here it is important to clearly distinguish between real projects and utopias.
This is the question that is being studied by Bokov V. A. and Buriak V. V.
from Tavrida National V. I. Vernadskyii University in Simferopol. Thus,
they study the ideological potential of the noosphere doctrine and its
consistency with the concept of sustainable development, emphasize the
existence of a holistic information and material system "biosphere-
sociosphere-technosphere-infosphere” and emphasize the superiority of
noosphere doctrine over the concept of sustainable development because it
considers the dynamics of "the whole system with the analysis of the
behavior of its individual parts” in contrast to the latter, which focuses on
the mechanisms of individual multifaceted actions, outline the tasks of the
doctrine of the noosphere, advocating meaningful planning of future
humanity, analyze the law information and humanitarian balance as a
crucial condition for solving the main task of mankind — the preservation of
the "biosphere-humanity-technosphere" system, which is the material basis
of the noosphere (work "Noosphere realities and utopias").

Professor O. Valuiskyi studies the philosophical aspects of the
ecological problem of the present, emphasizing its socio-natural character,
distinguishing in this respect the concepts of "ecological crisis" and "socio-
ecological crisis" [3, p. 71]. He emphasizes that taking into account
"objective and subjective reasons allows a fuller and deeper understanding
of the dialectical interaction of man, society and nature, to understand such
specific relationships between them that distinguish them from the
interaction of other phenomena", emphasizing the need not to ignore human
problem, and include it in the context of solving global problems, in
particular, environmental [3, p. 74, 75]. The author is a supporter of the
need for a dialectical combination of formational and civilizational concepts
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of human development, creative use of the potential of each, citing
theoretical and practical developments in modern China, including the
solution of the food problem [3, p. 76, 77].

Researcher Skyba Yu. A. analyzes the issue of options for
humanity's exit from the environmental crisis. In this regard, he considers a
range of concepts, approaches, principles for the future development of
mankind. The author is a supporter of the dominant role of environmental
approaches in the process of building concepts for overcoming the
environmental crisis and the prospects for human survival [33].

Bipolarity of the noosphere concept on the example of the ideas of
the followers of V. I. Vernadskyii is analyzed by researcher Chuikova O. V.
(Odessa National Medical University). She notes that nooethics,
inextricably linked to noosphere teachings, must harmonize soul, spirit,
body and unite mind with faith. It is nooethics that raises the issue of life as
the highest value, for the preservation of which other ideas should be
sacrificed, even if they seem strategically important [43]. Researchers
Halapsis A. V. and Halapsis V. S. are in solidarity with her. They note that
"further coevolution of the biosphere and society is possible only when the
optimal, equilibrium state of the living and artificial world is achieved".
According to them, "the noosphere in the proper sense of the word will
become a reality when Life and Mind will not oppose, but complement each
other" [39, p. 35].

The manifestation of noosphere thinking is the introduction into the
educational process of knowledge acquired by past generations of thinkers
and our contemporaries to achieve a balance between civilization and
nature. In this regard, the course of lectures by G. Khayetsky "Human
Ecology" (Vinnytsia, 2014) is interesting. It presents a modern theory of
understanding the phenomenon of man from ecological, biological, social
and philosophical positions. Man is interpreted by the author as a
cosmoplanetary phenomenon and as a component of nature. The researcher
describes the impact of cosmic, planetary, natural and anthropogenic factors
on humans, the relationship between nature and society and the
consequences of human intervention in natural and cosmic processes.
Knowledge of man as a bioenergetic information system, according to G.
Hayetsky, is the basis of knowledge of the causes and consequences of the
current environmental crisis and the deterioration of human health,
management and ways to optimize life processes [38].

Researcher Vorobiova L. V. pays attention to the problem of
studying the role of ideas of physical economy in the organization of the
modern management system. The author notes the need to introduce into
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scientific circulation categories that reflect the organic unity of natural and
social factors of economic processes, as well as the feasibility of studying
the process of energy formation in social sciences, approval the Ukrainian
school of physical economy and its contribution to world science [6, p. 91,
92]. The researcher draws parallels between the ideas of S. Podolynskyi and
the American economist and politician L. Larush, the founder of physical
economics as a branch of modern economics. VVorobiova L. V. emphasizes
the growing importance of the doctrine of physical economy in the XXI
century when the role of inexhaustible and renewable energy sources in the
world energetic will increase [6, p. 93]. The doctrine of physical economy,
in contrast to political economy, according to the researcher, is based on
natural laws, namely "capture, conservation and conversion of solar energy,
not the exploitation of human labor" [6, p. 94].

Vorobiova L. V. also addresses the study of theoretical issues of
noosphere concentration formation by V. Vernadskyii. In particular, the
researcher draws attention to the stages of this concept formation in
domestic science. A special place is given to the consideration of energy
theory in the study of issues related to economic issues. The author
demonstrates the possibilities of practical application of the teachings of V.
Vernadskyi. She emphasizes that the teachings of the Ukrainian school of
physical economy can be the basis for the formation of a modern
civilizational paradigm of social development and the agricultural sector
will make Ukraine prosperous, not industry as previously thought [5, p. 241,
242].

I. Dychko devoted his publication to understanding the problems of
coexistence of the noosphere and the biosphere. In this regard, his proposal
to restructure the entire complex of education and upbringing of the national
education system taking into account the existing environmental problems
is interesting. According to him, "knowledge, culture, well-thought-out
laws, responsibility, awareness will help people overcome the current crisis
and conflict with nature” [10, p. 75].

Professor Shevchuk V. O., Chairman of the Scientific Society named
after S. Podolynskyi is engaged in development of physical and economic
bases of strategy of development of agrarian sphere of Ukraine. The
researcher concludes that the fundamental natural principles on which the
modern development of the agricultural sector should be based are: 1)
compliance with the law of conservation and conversion of energy; 2)
taking into account the energy difference between animate and inanimate.
According to the researcher, this will ensure economic balance and long-
term development of the agricultural sector. According to the scientist,
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"scientific justification of the National Strategy for long-term balanced
development of Ukraine's agrosphere should be based on the coordination
of classical and modern approaches”, where physical and economic
principles should be given a dominant role [45, p. 106].

Problems of formation of the physical and economic paradigm of
modern management are touched also by Professor I. V. Prokopa in his
review of the collective monograph "Physical economy in the dimensions of
the theory and practice of management” (K., 2013). The reviewer notes that
"fundamentally new are the scientific and applied dimensions of physical
economy presented in the monograph”, "modern economic knowledge is
considered in terms of gaining sufficiency through physical economy,
analyzes the impact of the latter on changing the current market paradigm
and reveals the innovative nature of the physical and economic vision of
development"”. 1. V. Prokopa notes as an advantage of the analysis of the
prognostic possibilities of the physical economy doctrine [27, p. 94, 95].

Researchers Glushko T. P. and Korsak L. M. interpret the concept of
sustainable development, which is gaining increasing recognition in the
modern world as an agrarian philosophy of modern civilization. They note
that in the field of agro-industrial production the problem of transition to
sustainable development is especially relevant, because it is here that "the
natural environment plays a crucial role and is a major factor in product
quality as a guarantor of public health” [7, p. 2]. The authors emphasize that
the principles of organic farming encourage land users "not to fight with
nature, but only to direct all its processes”, thereby improving the ecological
balance of natural systems and integrating individual technological
productions of the agricultural system into ecological integrity [7, p. 2].
Researchers, analyzing world experience, consider the advantages of
organic agriculture: optimization of population health and productivity of
interdependent natural systems — soil life, plants, animals and people,
promoting the development in a countryman (or farmer) sense of
responsibility for "living soil organism”, "conscious internal and external
restructuring of the style of agrarian thinking"” [7, p. 3]. Researchers agree
with the conclusions that "organic agriculture affects natural resources,
maintaining a harmonious relationship between human activities and the
environment, despite economic crises, overproduction and natural disasters"
[7, p. 3]. They inextricably link the problem of the development of organic
agriculture with the problem of sustainability of the agro-industrial
complex. According to them, "sustainable rural development improves the
efficiency of the rural economy and improves the quality of life of the rural
population, maintains ecological balance, preserves and restores the rural
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landscape”, and "solving the agricultural crisis becomes a spiritual need
today because its solution does not depend on natural conditions, but
primarily on man" [7, p. 3, 4].

Veremeenko S. I. and Trusheva S. S. characterize the emergence of
alternative farming systems in the historical aspect. They highlighted the
scientific and theoretical foundations of biodynamic, natural, biological
(organic) agriculture. The authors specifically focused on the analysis of the
state and prospects of development of organic farming in the world and in
Ukraine [4].

The essence of ecologically safe farming, its advantages over
intensive methods, the state of development and implementation of
ecological agriculture in Europe and Ukraine, prospects for its development
analyzes Grabak N. Kh. [8]. A striking example of the tradition of using
organic production in domestic agriculture in the past is the system of lvan
Ovsinskyi (1856-1909), to study of which were devoted scientists from the
Institute of Agriculture of Ukrainian NAAS Degodiuk E. G,
Degodiuk T. S. [9]. It is known that this system provides minimization of
tillage to a depth of not more than 5 cm with cross-strip sowing for cereals,
the introduction of crop rotation of legumes and green manure. Leaving by-
products in the field ensures the activity of earthworms, creates the effect of
self-sufficiency of the field with nutrients, optimal moisturing and use of the
edge effect.

Researchers from Ternopil National University of Economics
Dudar T. G. and Dudar O. T. in their publication highlight the leading
trends in the development of the organic sector of agriculture and the
possibility of expanding the national market for environmentally friendly
agricultural products, taking into account international standards. They
substantiate the conceptual model of the infrastructure of the organic agri-
food market in order to ensure the quality and safety of agri-food products
in Ukraine [12]. The state of the domestic market of organic food and
features of its development in Ukraine is analyzed by researcher Zaychuk T.
0. (Kyiv National Economic University named after Vadym Hetman). He
pays special attention to the definition of marketing tools for the formation
of domestic demand for organic products and ways to minimize the
economic risks of organic production [13].

Researchers Khorishko 1. V. and Khristenko O. A. use the essence of
theoretical approaches to defining the basic concepts of environmentally
friendly agricultural production and environmental monitoring of
agricultural production as a competitive advantage of producer countries
[41, 42].
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Researchers Zinovchuk N. V. and Rashchenko A. V. (Zhytomyr
National Agroecological University) analyze the problems of economic
feasibility of organic agriculture. They focus on studying the methodology
for assessing the readiness of agricultural managers to implement organic
production. The authors characterize motivational and other limiting factors
that significantly affect the choice of organic management methods. They
offer an organizational model for the creation and operation of associations
of producers and consumers of organic products [14]. Zoria P. S. addresses
the problem of ecologically clean products production. The researcher
considers the problems and current needs of modern time in the production
of environmentally friendly products. The author characterizes the trends
and expediency of the introduction of organic production, as well as ways to
intensify it in Ukraine [15]. The essence of biological agriculture and the
conditions of its effective application on the example of short-rotation field
crop rotations are studied by V. O. Yeshchenko, V. P. Opryshko and S. V.
Usyk [13].

The problem of sales channels of organic products in Europe and
Ukraine is studied by Yu. S. Berezhna. In particular, the researcher
concludes that it is necessary to apply the strategy of direct exports and the
use of sales cooperatives for domestic producers of organic products [2, p.
201].

Substantiation of the main stages of formation of a new strategy of
nature management is carried out by the professor of the Academy of
Municipal Administration T. V. lvanova. In particular, she addresses the
problems of environmental degradation on the scale of the planet Earth [17].

Researcher Kobets M. I. appeals to the study of the place and role of
organic farming in the implementation of the basic provisions of the
concept of sustainable development. The author reveals the environmental,
social and economic benefits of the organic farming introduction. The
researcher provides a comparative description of its development in the
European Union and Ukraine. At the same time, the author proposed an
action plan for further greening of domestic agricultural production [18].

Researchers Sokol L. M., Stefanovska T. R., Pidlisniuk V. V.
consider organic (ecological) agriculture as an integral part of sustainable
agricultural development. In organic farming they see an effective
alternative to existing farming methods. In their publication authors analyze
the introduction of organic production in the world, its benefits. In this
regard, researchers assess the theoretical and practical feasibility of
implementing organic farming in Ukraine. In particular, the level of

45



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

readiness of the Ukrainian population to consume environmentally friendly
products is studied [34].

The dissertation research of Kutarenko N. Ya. Is devoted to the
problems of organic agriculture development in the agri-food system in
Ukraine. In it, the researcher analyzes the concept of sustainability of the
agri-food system, the defining attributes of the concept "organic
agriculture”, outlines the socio-ecological and economic factors of its
development, describes the regulatory framework in the field of domestic
organic agriculture. Kutarenko N. Ya. considers the state and conditions of
organic agriculture and mechanisms for certification of organic products in
Ukraine and the world, studies the role of operators of organic agriculture
and their marketing activities. The researcher addresses the prospects for the
development of domestic organic agriculture and developed practical
recommendations for its stimulation through the prism of the mechanisms
of state support, interest of producers and the formation of motivations for
the consumption of organic products in the population [20].

An illustration of the effectiveness of the principles and methods of
organic farming is the publication of A. O. Oleksienko, which addresses the
issue of practical implementation of the goal of organic farming in Ukraine
in general and Kirovograd region in particular. The author describes farms
as one of the most common forms of management in agriculture. A. O.
Oleksienko studies aspects of economic efficiency of agricultural producers
in the process of practical application of the principles and methods of
organic farming [25].

Researcher N. B. Stovolos (Sumy National Agrarian University)
turned to the study of the model of formation of the national system of
organic production. She concluded that there was a need for proper legal
support for the development of the organic sector of agriculture. According
to her, the formation of a systematic state policy aimed at developing
organic production is an important condition for reducing anthropogenic
pressure on the environment and improving the ecological situation,
preserving biodiversity, improving environmental safety, forming agri-
environmental image of the state and increasing competitiveness of organic
production [35].

Problems of progress in the formation of sustainable agroecosystems
of biogenic agriculture, associated with the use of arrays of high-yielding
shrubs that produce renewable energy and polysaccharides for various
biotechnologies of continuous action, describes M. M. Timofeev (Donetsk
Institute of Agroindustrial Production of NAAS of Ukraine). He considers
such shrubs as a resource, economic and organizational and technological
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basis for the operation of electric vehicles in agriculture [36]. In turn, the
effectiveness of the elements of organic farming in the Forest-Steppe is
analyzed by researcher Tsyuk O. A. [42].

Korovinska G. I. and Dodonova V. I. turn to the issue of
environmental security of society, in particular, in the context of
technocratic thinking. The authors analyze the environmental aspects of the
globalization process, formulate questions about the relationship between
technocratic thinking and the globalization process, study the ideological
and philosophical origins of this issue in different periods of the history of
philosophy and science [19].

Researchers Sahaidak Yu. and Kharchenko T. (Taras Shevchenko
National University of Kyiv) paid attention to the study of the formation
and development of the environmental market in Ukraine. They focus on
the study of factors that hinder the development of the environmental
market. They analyzed the state of the environmental market in Ukraine and
leading countries. Researchers also highlight ways to improve the
functioning of the market for organic goods to increase its competitiveness
[30].

Researcher G. Tiutiunnyk studies the current state of organic
farming in Ukraine, analyzing the positive and negative aspects of the
formation of its market. It outlines the main problems of its development
and ways to solve them based on foreign experience. The author offers a
number of approaches to improve the production and marketing of organic
agricultural products. The researcher emphasizes that the efficiency of
enterprises engaged in the production of organic products, and the
development of the organic production sector in general depend on the level
of development of its certification system. G. Tiutiunnyk gives convincing
examples of foreign experience in supporting producers of organic products.
The researcher also draws attention to the need for legislative consolidation
of administrative regulators of organic production and mechanisms of state
support, including subsidy policy [37].

The moral and ethical dimension of economic activity in the context
of its study in the history of philosophical and cultural thought is carried out
by Ostropolska Z. M. She rightly notes that "economic work is an activity
not only to meet the material needs of man, but also the moral and ethical
manifestation of the spirit, spiritual action"; the employee as a subject of
production activity is the bearer of certain values, worldviews, religious
views [26, p. 32]. In this regard, the views of the German thinker M. Weber
are interesting, who noted such spiritual qualities of the worker as
conscientiousness, will, responsibility, ascetic labor discipline [26, p. 33].
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Before Weber, this question was raised by the Ukrainian thinker G. S.
Skovoroda, which outlined the economic activity of man as one that "should
be charitable, strives for happiness”, and should be carried out "in
accordance with the biblical moral code" [26, p. 33]. In this regard are
interesting the views of the russian thinker of the XIX century V. Solovyov,
who saw in man not only a social being, but also a natural unity, so his
economic activity is an integral part of cosmic unity. According to the
thinker, human life is realized in the "form of integral existence, moral and
physical solidarity"”. Morality is an important criterion for the prevention of
predatory management, inextricably linked with contempt for people and
the environment [26, p. 38, 39]. The researcher concludes that the formation
of a moral attitude to property, especially to land ownership, requires the
spiritualization of both man and material nature as a prerequisite for the
cessation of predatory management. Love for the earth can be realized in a
society where people are aware of the need for self-restraint, which, in
particular, should be manifested in the restriction of personal needs and
property" [26, p. 39]. Ostropolska Z. M. summarizes that "the prospects for
the development of civilization in the context of globalization will
determine both progress in technology and economic ethos based on
universal spiritual values” [26, p. 40]. In our opinion, organic agriculture
fully complies with the principles of such an economic ethos and should not
reduce its purpose and objectives to purely technical or technological
spectra, as is sometimes the case in some views of some scientists and
practitioners — supporters of organic production.

The main socio-philosophical approaches to understanding and
researching the concepts of "ecological consciousness" and "ecological
culture" are analyzed by A. S. Radei (NTUU "Kyiv Polytechnic Institute").
The author emphasizes that "the choice of "human strategy" should be
consistent with the "nature strategy”, ie the boundaries and direction of
human development should be consistent with the development of the entire
biosphere, ensure the coevolution of nature and society”. The researcher
notes two ways out of the global environmental crisis: 1) technical and
technological; 2) worldview and social, between which there is a dialectical
relationship. According to him, ecological knowledge has an integral
character, encompassing in a single integrity philosophical, natural science,
socio-humanitarian knowledge. A. S. Radei emphasizes that "the spread of
ecohumanism in society largely depends on the formation of human and
social attitudes to nature, and, consequently, approaches to solving
environmental problems" and a significant role in this process is played by
philosophy. In the course of revealing the essence of the interaction of
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society and nature, environmental problems, in his opinion, "should make
its orientation, worldview influence not only on individuals but also on the
acceptance in the social environment of thoughts, values, norms, attitudes to
spiritual culture as a whole". The formation of environmental knowledge
should include both sensory-emotional and rational components. The very
process of humanization of environmental knowledge is inextricably linked
with the problem of ethical and environmental imperative as a guarantor of
harmonization of components within the system, tentatively called "nature —
society”. Ecological consciousness can be formed only as a result of a
combination of ecological relations and ecological activity, and "ecological
culture itself, based on the integrity of the “society-nature™ system, includes
a dialectical synthesis of ecological relations, ecological activity and
ecological consciousness”. Moreover, in this link the author sees the main
component of environmental activities [28].

The controversial nature of the relationship between man and nature
is considered by researcher Shevel A. O. In this regard, the author analyzed
the conceptual approaches of K. Tsiolkovskyi, A. Ursul, M. Fedorov, V.
Vernadskyi, M. Moses, K. Lorentz, Pope John Paul Il and others. She
concluded that "there is a certain correlation between the goals of society
and social development, described by the basic law of social ecology”, and
"maintaining the further progressive development of human civilization is
associated not only with a simple increase in its technical capacity, but also
with qualitative change the nature of the relationship between society and
nature. It is necessary to take into account all the components of the
problem, to build complex projects to overcome the crisis in the relationship
between man and nature, and not focus on any one aspect, although
attractive from the point of view of a particular researcher [44, p. 104].

The authors have been working on the issues outlined in the article
for the last decade. They conduct research within the scientific activities of
the Department of Philosophy (now Humanities Education) of Lviv
National Agrarian University. This is reflected in both organizational
activities and scientific publications.

Thus, the authors took part in round tables:

1) Round table "Modern physical economy as the basis of a new
philosophy of land management" (Dubliany, 24.05.2017 with the
participation of teachers of LNAU and LNU named after I. Franko, the
public of Lviv and Drohobych, related to the presentation of the monograph
of L. S. Gryniv "Physical economy: new models of sustainable
development";
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2) Round table "Philosophy of sustainable development and the
problem of organic farming™ (Dubliany, November 9, 2017);

3) Round table dedicated to the 25th anniversary of the Department
of Economics of Ukraine named after M. Tugan-Baranovsky "New models
of sustainable development economy: problems and prospects” (Lviv
National University, May 23, 2018, Lviv). The topic of the report:
"Philosophical and value discourse of the problems of physical economy
and sustainable development".

4) Round table "Earth and man: to a deeper harmonization of
relations” (April 10, 2019, organizers: LNAU and Stryi College of LNAU).

5) Round table "Mykola Rudenko: philosopher, public figure, poet”
(April 23, 2021) Topic of the report: "Socio-ecological problems in the
teachings of M. D. Rudenko".

Participation in radio and TV programs:

1) Radio "Lviv FM" (with the participation of Hryniv L. S. and
Nakonechnyi R. A.): issues of philosophy of physical economy: the role of
social and humanitar sciences (May 8, 2017);

2) Ternopil Regional Television (speech by Nakonechnyi R. A. on
the problems of the philosophy of organic farming, June 29, 2017);

Participation in scientific and scientific-practical seminars:

1) Seminar "On the way to sustainable development: from organic
production to biodiversity restoration", April 27-29, 2017, within the forum
"Agroport”, Lviv, West-Agroport, 2017);

2) Practical seminar "Development of an innovative model of
harmonious development of Ukraine in the XXI century" (based on the
construction of ecovillages on the Dnieper, Carpathians and diaspora,
November 30, 2017), venue: Union of Architects of Ukraine, Lviv region;

Participation in scientific and practical conferences and scientific
forums:

1) XVII International Scientific and Practical Forum (September 14-
16, 2016) (Dubliany, Zhovkva district, Lviv region). Kopytko A. D. The
topic of the report: "Model of relations in the system "man-nature” in the
doctrine of physical economy";

2) International scientific-practical conference  "Innovative
management of natural agricultural production in Ukraine" (November 10-
11, 2016). Kopytko A. D. Topic of the report: "Thermodynamic and
infodynamic models of physical economy";

3) IV International Scientific and Practical Conference "Ecology and
Nature Management in the System of Optimization of Relations between
Nature and Society". (April 27-28, 2017, Ternopil);

50



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

4) International scientific-practical conference "Greening of
education as a factor in sustainable development of society”, National
University of Forestry of Ukraine (Lviv, October 19-20, 2017);

5) The First All-Ukrainian Scientific and Practical Conference
"Organic Agricultural Production: Education and Science" (Lviv,
November 1, 2018). Organizers: Ministry of Education and Science of
Ukraine and the Federation of Organic Movement of Ukraine;

6) Second All-Ukrainian Scientific and Practical Conference
"Organic Agricultural Production: Education and Science" (Lviv, October
31, 2019) Organizers: Ministry of Education and Science of Ukraine and the
Federation of Organic Movement of Ukraine;

7) International  scientific-practical  conference  "Effective
technologies and structures in the construction and architecture of the
village. Development of innovative models of eco-settlements of
Prykarpattia and Carpathians ”(Dubliany, May 15-19, 2019). Kopytko A.
D. Topic of the report: "Worldview principles of creating eco-settlements in
Ukraine";

8) International scientific-practical conference "Development of
modern society in conditions of global instability" (10-11.05.2019, Odesa).
Kopytko A. D. The topic of the report: "Political and legal aspects of the
implementation of food security ideas in the world and in Ukraine";

9) XXI International Scientific and Practical Forum "Theory and
practice of development of agro-industrial complex and rural areas."
(Dubliany, September 22-24, 2020). Kopytko A. D., Nakonechnyi R. A.
Topic of the report: "Philosophical and ethical principles of building
sustainable development strategies";

10) Perspectives of world science and education. VII International
Scientific and Practical Conference, Osaka, Japan, 25-27 March 2020.
Kopytko A. D. The topic of the report: "Political and legal aspects of the
implementation of food security ideas in Ukraine and the world";

11) Perspectives of world science and education. VIII International
Scientific and Practical Conference, Osaka, Japan, April 22-24. 2020.
Kopytko A. D. Topic of the report: "Political and legal aspects of the
development of organic farming and production of organic agricultural
products in Ukraine™;

12) All-Ukrainian scientific-practical conference "Spiritual and
moral, ecological and socio-economic challenges of modern humanity in the
context of the encyclical of Pope Francis "Laudato si" (Lviv, April 16,
2021). Kopytko A., Nakonechnyi R. Topic of the report: "Philosophical and
ethical principles of building sustainable development strategies";
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13) 1V International Scientific and Technical Conference "Effective
Technologies and Structures in Rural Construction and Architecture™ (Lviv-
Dubliany, June 24-25, 2021). Topic of the report: "Ecosocial and spiritual
dimensions of the functioning of rural settlements";

14) XXII International Scientific and Practical Forum "Theory and
practice of development of agro-industrial complex and rural areas"
(5-7.10.2021, Lviv-Dubliany). The topic of the report: "The doctrine of
physical economy and current issues of the course "Philosophy of Organic
Agriculture and Sustainable Nature Management" (co-speakers: Kopytko A.
D., Nakonechnyi R. A.).

The results of the authors’ research are reflected in a number of
articles, abstracts of conferences, manuals:

Articles:

1) Kopytko A. D., Nakonechnyi R. A., Sas I. M. Implementation of
the principles of physical economy in organic farming: theory and practice.
Bulletin of Dnipropetrovsk State Agrarian and Economic University. 2015.
Ne 4 (38). P. 34-38;

2) Kopytko A. D., Nakonechnyi R. A., Sas I. M. The model of
relations in the system "man-nature” in the doctrine of physical economy.
Theory and practice of development of agro-industrial complex and rural
areas. Proceedings of the XVII International Scientific and Practical Forum
September 14-16, 2016. Lviv : Liga-Press LLC, 2016. P. 337-343;

3) Kopytko A., Nakonechny R. Value dimensions of physical
economy in the scientific and educational environment of modern higher
education in Ukraine. Theory and practice of development of agro-
industrial complex and rural areas. Proceedings of the XVIII International
Scientific and Practical Forum dedicated to the memory of engineer
Yaroslav Zaishly (September 20-22, 2017). Lviv, 2017. P. 350-358;

4) Kopytko A., Nakonechny R. On the question of methodological
research in modern physical economy. Agrarian economy. 2017. Vol. 10, Ne
1-2. P. 21-29;

5) Kopytko A. D. Political and legal aspects of the implementation
of food security ideas in Ukraine and the world. Perspectives of world
science and education. Abstracts of VII International Scientific and
Practical Conference, Osaka, Japan, 25-27 March 2020. P. 362-371;

6) Kopytko A. D. Political and legal aspects of the development of
organic farming and production of organic agricultural products in Ukraine.
Perspectives of world science and education. Abstracts of VIII International
Scientific and Practical Conference, Osaka, Japan, April 22-24. 2020. P.
586-595;

52



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

7) Nakonechny R., Kopytko A. Worldview and philosophical
principles of organic production. Agroelita. All-Ukrainian Agrarian Journal.
2021. Ne 11 (106). P. 20-21.

Theses:

1) Kopytko A. The doctrine of modern physical economy as a basis
for changing human attitudes to the environment. Ecology and nature
management in the system of optimization of relations between nature and
society. Proceedings of the IV International Scientific and Practical
Conference. April 27-28, 2017, Ternopil, P. 62-64;

2) Kopytko A. D. Worldview principles of physical economy and the
problem of overcoming the spiritual crisis in modern society. Philosophical
and psychological aspects of spirituality in economics and management.
Collection of abstracts of the Il All-Ukrainian scientific-practical
conference with international participation April 19, 2017, Lviv. P.
117-121;

3) Kopytko A. D. Worldview principles of creating eco-settlements
in Ukraine. Effective technologies and constructions in construction and
architecture of the village. Development of innovative models of eco-
settlements of Prykarpattia and Carpathians: abstracts of reports of the
International scientific-practical conference, Dubliany, May 15-19, 2019.
Lviv. P. 167-1609;

4) Kopytko A. D. Political and legal aspects of the implementation
of food security ideas in the world and in Ukraine. International scientific-
practical conference "Development of modern society in conditions of
global instability" (May 10-11, 2019, Odesa). Collection of abstracts of
scientific works. P. 94-100;

5) Kopytko A. D. Political and legal aspects of the development of
organic farming in Ukraine. International scientific-practical conference
"Models of socio-cultural development of territories: prospects and
opportunities in the light of the historical heritage of the present and future"
(Sumy, September 25-27, 2019). Abstracts of reports. Part 1. P. 18-22;

6) Nakonechnyi R. A., Kopytko A. D. Political and legal aspects of
the development of organic agricultural production in Ukraine. Collection
of abstracts of the 1l All-Ukrainian scientific-practical conference "Organic
agricultural production: education and science” (October 31, 2019).
Scientific and Methodological Center of VFPO. K., 2019. P. 28-31;

7) Kopytko A., Nakonechny R. Philosophical and ethical principles
of sustainable development strategies. Theory and practice of development
of agro-industrial complex and rural areas : materials of the XXI
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International scientific-practical forum, September 22-24, 2020. Lviv. P.
351-354;

8) Nakonechny R., Kopytko A. The doctrine of physical economy
and current issues of the course "Philosophy of Organic Agriculture and
Sustainable Nature Management”. Theory and practice of development of
agro-industrial complex and rural areas: materials of the XXII
International scientific-practical forum, October 5-7, 2021: in 2 volumes
Lviv. Vol. 2. P. 279-282;

9) Kopytko A. Ecosocial and spiritual dimensions of the functioning
of rural settlements. Effective technologies and constructions in rural
construction and architecture: abstracts of the IV International Scientific
and Technical Conference, Lviv, June 24-25, 2021. P. 78-80.

Manuals:

1) Worldview and philosophical foundations of physical economy
/ Nakonechnyi R. A., Vasilieva O. S. et al. Tutorial. Lviv, 2012. 145 p.;

2) Philosophical, ideological and economic foundations of the
Ukrainian school of physical economy : Textbook / Nakonechnyi R. A,
Korchynskyi I. O. et al. 2nd ed., ext. and ed. Lviv, 2013. 215 p.;

3) Nakonechnyi R. A., Kopytko A. D. Philosophy of organic
production and sustainable use of nature. Educational and methodical
manual. Lviv, 2022. 346 p.

Results and discussion. In order to find the right approaches to
certain problems of organic production, it is necessary to proceed from
deeper, philosophical, or as the famous German philosopher Rudolf Steiner
writes, spiritual foundations. "Every educated person has to learn that it's
not just the plant that depends on what we see around it. The whole sky with
its stars takes part in the growth of plants”. The thinker emphasizes: "It is in
agriculture that we find how it is necessary to use from the Spirit those
forces which are completely unknown today and whose significance is not
only to improve a little in agriculture, but it depends on them whether
people can in general continue their life in the physical sense on Earth.
After all, man lives by what the Earth brings" (R. Steiner. Spiritual and
scientific foundations of successful agricultural development. Agricultural
course. Kobervatz, Breslau, 1924).

M. D. Rudenko emphasizes that we must clearly realize that "earthly
life does not belong to the Earth — it is a cosmic phenomenon™ [29, p. 69].
In confirmation of these words, he mentions Aphrodite (aka Aurora) and it
"reveals to us the ancient understanding of earthly life" [29, p. 69].
K. A. Timiriazev, V. |. Vernadskyi, O. L. Chyzhevskyi and other luminaries
of domestic science confirmed the solar origin of life. Thus, K. A.
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Timiriazev stated that photosynthesis is life. Therefore, it is not surprising
that the ancestor of life on Earth is a plant that depends on the sun. "The
creative power of the Sun is a living reality of space”, — emphasizes M. D.
Rudenko [29, p. 74]. He emphasizes also that "the spiritual connection with
nature is increasingly lost, but at the same time the feeling is lost that
somewhere in space there are mysterious processes on which earthly life
depends” [29, p. 84]. We create something with the help of labor, but we
create with the help (or decisive participation) of the Earth, the Sun, the
Universe [29, p. 101].

When it comes to the fertility of the land, which is the basis of added
value — this is ultimately accumulated over billions of years solar energy,
according to M. D. Rudenko. By him the theory of value added and the
theory of the biosphere as a transformer of solar energy actually merge into
a single theory of life. And if we seek to find the deep knowledge that will
help us understand where the path to the immortality of earthly civilization
lies, we must look at these theories in conjunction and interdependence, that
is, at the substantial level. At this level, the term "additional cost" becomes
impossible to use [29, p. 101]. F. Quesnay calls it a "pure gift of nature".
M. Rudenko, in turn, outlines the added value as the energy of progress.
This is the creative process of the Sun. And not only the Sun, but also the
Universe, its radiant substance, which in all religions is called God. And in
general it is called correctly, emphasizes M. Rudenko [29, p. 101]. These
spiritual foundations, this, according to M. Rudenko, sacred energy, we
should not hide or forget, because otherwise we fall into the service of the
Yellow Devil [29, p. 101]. In this regard, it is appropriate to quote M.
Rudenko: "Why should we link the economic model of society to the
doctrine of the universe? Because earthly man must have a holistic
worldview, which consists not only of the social, but of the cosmic. If these
factors exist separately, then this is not a worldview" [29, p. 489]. And then
thinker emphasizes: "We must always think about the needs of the universe
— and only then about our needs. We are not on our own — humanity is an
active organ of the universe. This is how Skovoroda saw him. This is what
S. Podolynskyi sees. And only when we work for the Universe, we work for
ourselves "[29, p. 425].

After the relatively recent concept (category) of "organic production™
emerged, scientific and social practice has led to the consolidation of
another aspect of the content of this concept — it (category) began to be
understood as a possibility of what is in life, business practice (and what is
really), and not just as what exists in the minds of scientists, theorists of
agricultural production, agricultural science™ [29, p. 62]. That is, there was a
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kind of "splitting" of the once unique content of the concept into several
significantly different, albeit logically related aspects, which can be called
ontological and epistemological (historically, this second aspect was
primary). "However, epistemology without ontology is a minus sign without
a vertical line that leads us up the stages of cosmic evolution”, emphasizes
M. D. Rudenko [29, p. 73].

If you think deeply, the doctrine of the philosophy of organic
production and sustainable use of nature is truly ontological. We are talking
about organic production as an integral part of agricultural production,
which is one of the main features of human existence and humanity and is
an integral part of the biosphere. Thus, V. I. Vernadskyi considers the
biosphere from the standpoint of metaphysics, which is an integral part of
the ontology. The term itself indicates its status (Greek "meta” — "after”,
"physis" — "nature”, ie literally "after nature™). Thus, V. I. Vernadskyi
considers ontology and metaphysics, based on their identity. The terrestrial
biosphere, according to this doctrine, as well as its component — organic
production and balanced nature management, is a reflection of the processes
of space, its most important laws. Thus, to know these laws means to know
the most general laws of existence.

The social role of organic production and sustainable use of nature,
which is exceptional for humanity, is organically linked to the strategy of
sustainable development. The issue of sustainable development is based on
the ideas of ecologically safe human life, survival of human civilization,
preservation of the "living film of the Earth" (living organic matter). "The
humus layer of the planet is a thin film, which, if evenly distributed on the
continents, would not exceed three centimeters of the earth's radius. Just
think — six and a half thousand kilometers and three centimeters”, — said
M. Rudenko [29, p. 75]. It is due to this thin film that all earthly life exists.

The unity of the philosophy of organic production and sustainable
use of nature acts as a new form of interaction of philosophical and special
(scientific) knowledge in the context of the growing role of "human factor"
in modern scientific knowledge and practice of economic life. It is well
known that the problem of man and his relationship with the world has
always been at the center of philosophy. Moreover, in recent decades the
problem of man has become a kind of focus in which many interdisciplinary
and intersectoral areas of scientific research converge, and this inevitably
requires strengthening the interaction of various sciences with philosophy.
Let us emphasize that the whole history of the relationship between man
and nature is an attempt to reach a compromise, to avoid the collapse of
modern civilization and the destruction of all living things on planet Earth.
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It sometimes seemed to man that he prevailed over nature, that it was
not nature that dictated to him, but that he dictated his laws, that he took
everything necessary from it, forgetting that he himself was a part of the
same nature. It is appropriate to recall the words of the famous farmer and
public figure F. T. Morgun said that the greatest mistake of human society
in the last two centuries is that physics, chemistry, geology, mechanics and
other technical sciences have been allowed to push philosophy and
humanism to the corners of civilization. As a result, the main and foremost
in the education of schoolchildren and young people and adults are not
sciences that call for goodness, humanism, deep human virtue in the spirit
of Montesquieu, Goethe, Tolstoy, Dostoevsky, Gogol, Shevchenko, Iliin,
Vernadskyi, Korolenko, but technical sciences, which convince those who
study them that man is "allowed everything", that he can do everything, that
he not only can but is obliged to conquer nature, to create projects that
confirm its supremacy over nature" [23, p. 8]. The words of M. D. Rudenko
are fair: "no one but man threatens the earth's biosphere with its complete
destruction™ [29, p. 68].

It is clear that most scientists, philosophers, practitioners in the field
of agricultural production emphasize that the philosophy of organic
production and sustainable use of nature are not self-sufficient ontological
phenomena, they are determined by human activity and, consequently, his
personal qualities, consciousness, knowledge. As Nikolai Berdiaev noted,
much depends on "what kind of spirit a person will be" (Berdiaev M. Man
and machine. The problem of sociology and metaphysics of technology).
Later, in the context of exacerbation of global problems of mankind, this
view was emphasized by the President of the Rome Club A. Peccei: "The
problem is in man himself, not outside it; ...The most important thing on
which the destiny of mankind depends is human qualities" (A. Pecchei.
Human qualities. 1980).

The eternity of the laws of nature was emphasized by M. Rudenko
[29, p. 387]. M. Rudenko's view on the contribution of Francois Quesnay is
quite understandable, who, unlike Adam Smith and, consequently, Karl
Marx, does not speak on behalf of a group of people who are immersed "in
their work and see nothing around them", he speaks on behalf of the Earth
and the Sun, who are truly capable of creating something new, additional —
something that did not exist yesterday" [29, p. 390].

Organic production, which is based on the methodology of
physiocrats (including the Ukrainian school of physical economy), is
objectively based on the laws of nature, namely the position that man will
never be able to receive solar energy directly, but only through plants.
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"Because a person will never grow leaves instead of hair and roots instead
of legs" [29, p. 119]. Therefore, "depleting fertility, a person will lose
energy connection with the Sun and will certainly die" [29, p. 119]. The
ideology of organic production and sustainable use of nature requires us not
to be guided by fashion, but only by the complete truth. In the 80's of the
XIX century. S. Podolynskyi combined his teaching with the ideas of the
French physiocrats of the XVIII century, which, according to M. Rudenko,
"physiocratic teaching can be considered complete..., and this is no longer
partial but complete truth” [29, p. 440], and that without their works we will
remain blind.

The great French thinker F. Quesnay in the XVIII century.
recognizes only that part of the economy that produces living matter,
namely farming. F. Quesnay focuses on agricultural products that enter the
capital's city market (the so-called Belly of Paris), and which are the driving
force of progress. F. Quesnay calls it a pure product or even a gift of nature.
It should be noted that in the days of Quesnay (XVIII century) Earth science
knew nothing about photosynthesis, entropy, the comprehensiveness of the
law of conservation and conversion of energy. All this knowledge came
much later. F. Quesnay and other physiocrats based their teachings on very
simple knowledge, namely, "that the earth is able to give birth, provide
humanity with food, and food revives the strength needed for work", —
emphasizes M. Rudenko [29, p. 469]. The genius Ukrainian Serhii
Podolynskyi expressed for the first time in the world the idea of solar
energy, which flows into the economy only through agriculture. In this
regard, M. Rudenko writes: "His work "Human labor and unity of power" is
short, but it is worth hundreds of volumes, which still abound in the shelves
of our libraries" [29, p. 467].

In theoretical and scientific terms, as well as in the practice of
organic production and sustainable use of nature, a significant place belongs
to the Ukrainian M. D. Rudenko, who continues to develop the teachings of
the Ukrainian school of physical economy. He introduced the concept of
"energy of progress"”, arguing that it is "an annual supplement of solar
energy, which takes place exclusively in agriculture”, revealing the essence
of physical economy [29, p. 26]. According to V. Shevchuk, the chairman
of the Scientific Society named after S. Podolynskyi, M. Rudenko creates a
"fundamentally new paradigm of thinking and management" [29, p. 23].
M. Rudenko not only develops the doctrine of physical economy, but also
defines the global mission of Ukraine, gives his understanding of the
"Ukrainian dimension of saving knowledge" [29, p. 23].

58



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

The main methodological principles of organic production and
sustainable use of nature include:

— promoting the prevention of threats posed by intensive forms of
agricultural production;

— consistent and systematic greening of agricultural production;

— organic connection with the requirements of the concept of
sustainable development and sustainable use of nature;

— the need to integrate the scientific achievements of agricultural
science and other fields of knowledge;

— unity of science and socio-political practice;

— responsibility to future generations;

The International Organization for Organic Production (IFAO) offers
a number of principles related to human concern for their own physical and
moral health, preservation of the environment. Among them are the
principles of health, ecology, justice and care.

The range of problems and obstacles on the way to the practical
implementation of the tasks of organic production in agriculture include:

— the difficulty of complying with all technological requirements for
organic agriculture (it is necessary to teach professionals to think
differently, to have patience to be able to achieve the desired result);

— inability to obtain sufficient amounts of agricultural raw materials
to ensure food security;

— lack of demand for organic products in Ukraine due to low
solvency of the population and lack of awareness;

— lack of available sale channels for organic products;

— the lack of an extensive legal basis and the prevalence of legal
nihilism in the field of organic production;

— insufficient development of farms, dominance of holdings and
latifundia, which is not in line with the reform strategy. This has led to
serious distortions in agriculture and crop production, as the main structural
distortions are most pronounced in the activities of agricultural holdings
(eg, reduction of forage crops, underdeveloped livestock industry in modern
Ukraine)

V. F. Morgun dwells on some antinomies of agriculture, which
provide a basis for the formation of negative images of natural agriculture,
which disorient farmers-practitioners and inhibit its implementation in
modern conditions [22, p. 28-33].

Conclusions. The transition to organic production in agriculture is
one of the quietest and at the same time the most shocking revolutions in the
history of mankind. This is probably the only revolution that does not
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overthrow, shatter, destroy, but creates, because it does not take place in
squares and streets, but takes place in the heart of every person and
permeates his consciousness. Its success is in that, as S. S. Antonets writes,
it is necessary to "put man ahead so that man can create" [24]. And so that
our descendants can say that this "was one of the most significant
revolutions — the only one that could unite man with nature, man with man,
man with society and man with God" [21, p. 51].

The philosophy of organic production strategy should be based on
"intensive study of patterns that can be the key to answers, to help find
solutions to many farms. Therefore, today, if we talk about strategic
directions for the development of organic farming, there must be highly
professional scientists and producers to combine knowledge and practical
skills on the components of life from the cell to a particular organism. Then
we will have the result in the form of economic prosperity and
independence of the state" [11]. Corresponding Member of Ukrainian
NAAS, Professor of the University of Bioresources and Biotechnology
M. M. Dolia vividly describes this misunderstanding and rejection of
organic production by fellow scientists: "When we started this work
(organic production at the company "Agroecology" — Author), we received
a very large negative from a number of representatives of official science.
Schools of various scientific leaders did not support this direction. We often
had misunderstandings with those scientists who prevented us from
implementing such a large-scale production mechanism. But despite this,
today we have every reason to promote these developments and implement
them at a highly scientifically sound level" [11, p. 3].

In the domestic history of the XX century is an excellent example of
combining natural science achievements with a contribution to the
philosophy of science. We mean the teachings of academician V.
Vernadskyi on the noosphere. Organic production and sustainable use of
nature are the embodiment of the capabilities of the human mind, the
objective process of development and formation of the noosphere society.
According to V. Vernadskyi, "the prerequisite for the transition of mankind
to the noosphere is the transformation of a man armed with scientific
knowledge into a powerful geological factor on a planetary scale"
(V. Vernadskyi. Scientific thought as a planetary phenomenon). That is, the
establishment of organic production in agriculture is an objective, natural
process, a special strategy for the survival and further progress of mankind.
And those obstacles and problems on the way from theory to practice of
organic production in the world and in Ukraine are mostly subjective,
temporary and will necessarily be overcome in the near future.
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The solution of contradictions in organic production is in the center
of attention not only of a narrow professional circle of agrarians, but
becomes "the focus of the universal social life of the people”, — emphasizes
Professor Pysarenko V. M. [32, p.4]. Continuing his opinion, we note that in
Ukraine such a social situation is already being formed, which will lead to a
full understanding that there is no other way but organic production. Yes,
the struggle continues, but this struggle is a clash of opinions, scientific,
theoretical, and philosophical discussions. Moreover, behind the supporters
of organic farming is a great history, there are enthusiasts who centuries ago
and more, emphasized the importance of this problem.
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AKICTb 3EPHA I'lbPUIB KYKYPY /31
PIBHUX IT'PYII CTUTJIOCTI
3AJIEXKHO BIJJ HOPM BHECEHHSA MIHEPAJIBHUX TOBPUB

OpHuM 13 HalBaXXIHMBILINX €JIEMEHTIB MOXUBHOI LIHHOCTI 3epHa KYKypyI3U
€ KpuTepii OLIHKK 32 MOKa3HUKaMH SKOCTI, 10 JJO3BOJISIE BU3HAYUTH MOTPEOy B THX
Yl {HIIMX €JIEMEHTaX JXHBICHHA. BOHAa € YHIKQIbHOI, OCKUJIBKH B 3€pHI wi€l
KyJIbTypH 3HaXoauThCs 80 % ycixX MOKUBHUX PEUOBHH, SIKi HOTPiOHI JUI PO3BUTKY
JIFOJICBKOTO OpraHi3My, Ta MiKpoeleMeHTH B 3acBoroBaHiii (opmi. [lepmoueprosa
poNb y MIJBHINEHHI SKOCTI 3€pHa KyKypyI3d HAIEKUTb caMe CeJeKLil, sKa
CIpsIMOBaHa Ha CTBOPEHHsS BUCOKOOLTKOBHX (opM. Bimomo, mo XimidHWEA ckian
3epHa KyKypy/J3H MOKe 3HAYHO 3MIHIOBATHCS 3aJI€XKHO BiJl yMOB BHPOIIyBaHHS: 32
BHCOKHX TEMIIEPaTyp HAKONMWYEHHs Oifika OUTbII iHTEHCHBHE, Mi3HBOCTHIII (HOPMHU
B TOCYIUIMBI POKHM MAlOTh y 3€pHi OumbIIy Horo KinmbkicTe. IloTpiOHO peTenpHO
noOupatu TiOpUAM 10 KOHKPETHOI TIPYHTOBO-KIIMAaTHYHOI 30HH [UIS YCIIIIHOTO
pETyNIOBaHHS IPOXYKTHBHOCTI i IIIABHINEHHS SIKOCTI 3€pHAa 3 ypaxyBaHHAM iX
0iloJIOTIYHNX BHMOT Ta pPO3POOHMTH e(EeKTHBHI arpo3axoiy BHPOLIYBaHHS,
CTIPSAMOBaHI Ha MPOILIECH, SKi BiTOYBAIOTHCS B POCIMHAX Y Pi3Hi (Pa3u IXHBOTO POCTY
it pO3BUTKY.

Jlocnmi/pkeHHs, TPOBEICHI B BIAMUII HACIHHUIITBA Ta HACIHHE3HABCTBA
[HcTuTyTy cinbepkoro rocmomapctBa Kapmarcekoro periony HAAH Bmpomosx
2019-2021 pp., mMATBEPAWIH, IO 3aJEKHO BiJl HOPMH BHECEHHS MiHEpabHUX
IOOpWB Ha CipuX JIICOBUX TOBEPXHEBO OTJICEHMX IPpyHTax 3aximHoro Jlicocremy
Ykpainu BpoxkalHICTh KyKypyI3u Oyia 0OyMOBJIEHa i TPYyIOI0 CTHTIIOCTI TiOpHIy.
OOGIPYHTOBAHO HOPMH BHECEHHsS MiHepanbHHuX 106puB N120PeoKeo i NisoPooKoo, 3a
SIKUX TIPUPICT ypoxaiHoCTi 10 kKoHTpomo (6e3 1o6pus) cranosus 0,81-0,84 12,19—
2,20 t/ra. Busnaueno ¢opmysanns Buiioi Macu 1000 3epen na 8,8—11,5 i 11,9—
12,11, sike MPOXOAWIIO MiJ BIUIMBOM 3[aTHOCTI TiOpPHIIB Pi3HUX TPYH CTHIJIOCTI
IMMO3UTUBHO p€aryBaTu Ha HOFO}IHi YUMHHHUKHU Ta CUCTCMHU MiHepaanoro JKUBJICHHS.
Ha BapiaHTax MiHEpaJIbHOTO XHUBJICHHS POCIHH BOJIOTICTh 3epHA KYKYpyI3U B (asi
TTOBHOT CTUTJIOCTI TepeBaxkana KOHTPOJb (6e3 moOpuB). JloBeneHo, Mo SKiCTh 3epHa
3aJekalna BiJl TpyIH CTHTIIOCTI TiOpHUIy Ta HOPMHU BHECCHHS MiHEPAILHHUX JTOOPHUB.

© I'nuea B. B., I'agzano A. 1., I'epemko I'. C.,
Cnyvak O. M., [Tamak M. O., 2022
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V ribpuaiB paHHBOCTHUIIIOL IPYIH BMICT IpoTeiny 3pocTaB Bix 10,26 1o 11,18 % 3a
HopMH Ni50PgooKoeo, y cepennbopannix — 3 10,36 mo 11,45 %; 3a BMicTOM Xupy,
KIiTKOBUHHU, 30md, BEP (abcomroTHO cyxa pedoBHHA) NPOXOAWIO HE3HAyHE
3HIKEHHS ITOKa3HUKIB.

Kmiouosi cioBa: kykypymsa, ®PAO, rpyna CTUIIOCTI, BposKalHICTh 3epHa,
Mmaca 1000 3epeH, BoJIOTicTh 3epHa, XIMIYHHH CKJIaj 3epHa, MiHepallbHi T00pHBa.

Valentyna Hlyva, Andrii Hadzalo, Halyna Hereshko, Oxana Sluchak,
Myroslav Pashchak

Institute of Agriculture of Carpathian Region NAAS

Grain quality of corn hybrids of different ripeness groups depending on
the application rates of mineral fertilizers

One of the most important elements of the nutritional value of corn grain is
the evaluation criteria for quality indicators, which make it possible to determine the
need for certain nutrients. It is unique, because the grain of this crop contains 80%
of all nutrients that are needed for development of human body, and microelements
in a digestible form. The primary role in improving the quality of corn grain belongs
to selection aimed at creating high-protein forms. It is known that the chemical
composition of corn grain can vary significantly depending on the growing
conditions: at high temperatures the accumulation of protein is more intense, late-
ripening forms in dry years have a larger amount of protein in the grain. It is
necessary to carefully select hybrids for a specific soil-climatic zone in order to
successfully regulate productivity and improve quality of grain, taking into account
their biological requirements, and to develop effective cultivation agromeasures
aimed at the processes occurring in plants in different phases of their growth and
development.

Studies conducted in the department of seed production and seed science of
the Institute of Agriculture of Carpathian Region of National Academy of Sciences
of Ukraine during 2019-2021, confirmed that depending on the rate of mineral
fertilizers' application on gray forestal surface-gleyed soils of Ukrainian Western
Forest-Steppef corn yield was also determined by the maturity group of the hybrid.
The application rates of mineral fertilizers Ni2PgoKoo and NisoPgoKoo are
substantiated, at which the increase in yield compared to the control (without
fertilizers) was 0.81-0.84 and 2.19-2.20 t/ha. The formation of a higher mass of
1000 grains by 8.8-11.5 and 11.9-12.1 g was determined, which took place under
the influence of the ability of hybrids of different ripeness groups to respond
positively to weather factors and mineral nutrition systems. In the variants of
mineral nutrition of plants, the moisture content of corn grain in the phase of full
ripeness prevailed in the control (without fertilizers). It is proved that the quality of
grain depended on the ripeness group of the hybrid and the norms of applied mineral
fertilizers. In hybrids of the early ripening group, the protein content increased from
10.26 to 11.18% at the norm of NisoPgoKoo, in the middle early ones — from 10.36 to
11.45%; in terms of the content of fat, fiber, ash and NFE (nitrogen-free extractives
of absolutely dry matter) there was a slight decrease in indicators.
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Key words: corn, FAO, ripeness group, grain yield, weight of 1000 grains,
grain moisture content, chemical composition of grain, mineral fertilizers.

Beryn. Po3BuBatoun BCi pecypcHiI MOMIIMBOCTI IIOZ0 BHPOLTYBAaHHSI
KyKypyI3u, Halla [ep)kaBa CTa€ OJHUM i3 IMPOBITHUX ITOCTAYabHHUKIB
3epHa Ha CBITOBOMY PHHKY. SIKIIo B cTpyKTypi mociBHEX 1wiont y 2002 p.
151 KyabTypa 3aiimana 3,5 %, to B 2018 p. — 32 %. Banosnii 30ip csrae
35,8 muH T, a cepenHs BpoXKaifHicTh — 7,84 T/Ta.

Ha posmmpenHs mrong mix KyKypyI30i0 BIUTHHYJIA €(eKTHUBHICTH ii
BUPOOHUITBA, sika 30umbmIHIacs 3 6,3 mo 50,7 %, a 1e Chpuse MBUIKOMY
3poctanHio raiy3i AIIK Ta ekoHOMiKH JeprkaBu 3araiom [19].

3aJeXHO BN HamnpsMy BHUKOPHUCTAHHS 3€pHAa 3YMOBJIOIOTHCS
KpuTepil HOro OIIHKKM 3a TOKa3HUKaMH SKOCTI, IO € OJHHUM i3
HaHBaXJIUBIIINX €JIEMEHTIB HOro MOYKHUBHOI I[IHHOCTI, JO3BOJIIE€ BU3HAUYUTH
noTpeOy JIOAWHHU 1 TBApWHU y THUX YH IHIIMX €JIEMEHTaX >KUBICHHS. Y
XapYOBUX MULIX HAMOUTBIIY yBary HpUAUIIIOTH BMICTy Oiika, BiJ SKOTO
3aJIeKUTH [iHA Ha MPOAYKIIIO 1 peHTabenbHicTs BUpoOHUNTBRA [2, 10].

A. M. Brnamyk, O. C. Konnakosa, O. II. KoHalyk cTBepIKyIOTb,
II0 Ha 3POILIYBaHMX 3eMJIIIX cTenoBoi 30HU IliBnHS YKpaiHn BHCOKA SIKICTH
3epHa KyKypyI3u (OPMYETHCS MiI BIUIMBOM TiOpPHIHOTO CKIIAAy, CTPOKiB
ciBOM Ta rycroTH CTOsiHHS pociuH. Cepen AOCHIIKYBaHHUX aBTOpaMH
riOpuIiB HaWBHIII MOKA3HUKHU SKOCTI 3€pHA, 30KpeMa BMicT Oinka 9,39 %,
3aikcoBaHO B paHHbOCTHIIIOTO Tidpuay Tennpa, kpoxmanwo — 71,16 % y
cepeanbocturioro Kaxoscbkuit, a xupy — 3,94 % y cepeaHbOPaHHBOTO
CkanoBchkwii [3].

Hocnmimkennss BueHux P. A. BoxeroBoi Ta . B. benosa
MiITBEP/KYIOTh TaKy 3K 3aKOHOMIipHicTh [6].

B ymoBax koHIEHTpamii BHPOOHHITBA KYKypYyI3W CKIIQIarOTHCS
ONTUMANTFHI YMOBH [UIS PO3BUTKY NEBHHUX TPYI IIKiTHUKIB, XBOpoO Ta
Oyp’siHiB, SIKi HETAaTUBHO BILTMBAIOTh HA OTPUMAHHS 3epHA 100pOi sIKOCTi [7,
8, 15].

B. JI. Iamamap4yk Ta iHII BCTAHOBHJIM 3aJISKHICTh SIKOCTI 3€pHA
KyKypy[I3u BiIl BIUIMBY (pakiiiii BHCISHOTO HaCiHHA, TIHOWMHH HOTO
3aropTaHHs, CTPOKiB CiBOM, 3aryIieHHs MociBiB [5, 13, 14, 27, 29].

Bigomo, mo XiMiuHWE CKiIam 3epHa KYKypyI3d MOKE 3HAYHO
3MIHIOBATHCS 3JIE)KHO BiJl YMOB BHUPOIIYBAaHHS. 3a BHCOKHX TEMIIEpaTyp
HaKONWYeHHS Oinka Oinpmr iHTeHcHBHE. [li3HBOCTHIIII (DOPMH B MOCYIIIHBI
POKH MalOTh y 3€pHi OUIbIIy HOTrO KiJIBKICTh, HDK Y POKH 3 JIOCTaTHBHOIO
BoJloro3abesmnedeHicTio [9, 26, 28].
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OpHak mepriovyeproa pojib y MiABHINCHHI SKOCTI 3epHA KYyKypyI3H
HaJISKUTh caMe CeJIeKLii, sika CIpsSIMOBaHa Ha CTBOPEHHS BHCOKOOLIKOBHX
(16-20 %) dbopm. 3a NIUPOKOrO BUKOPUCTAHHS B CEJIEKIlii MyTAHTHHUX T'CHIB
02 1 fl2 mnpoxomuTh TNPUTHIYEHHS CHHTE3Yy 3eiHy 3 OJHOYaCHUM
MiJIBUIICHHSM KIUIBKOCTI DIFOTETIHIB M 1HIIUX (pakiiiii Oinka, baraTux Ha
mizus [1, 12, 25].

CTBOpEHHsI METOJIOM OEKKpPOCY BHCOKOJII3MHOBHX JIHIH 33 Y4acTio
reriB 02 i fl2 mo3Bommio omepskaTu riOpuan i3 BMicToMm Oinka 14—16 % i
piBHeM ni3uHy B 6inky 4,5-5,0 nportu 2,0-2,5 % y 3Bu4aiiHOI KyKypyA3H.
IIpore Taki ribpuan He 3HAWNUIM 3HAYHOTO TOIMIMPEHHS Y BUPOOHUIITBI,
OCKIJIBKH TIOCTYTIAIHCS 32 BPOXKAWHICTIO 3BUYaiiHUM riopumam Ha 10-15 %.
[MprunHa 1BOTO — OOpOIIHHWCTA CTPYKTYpa €HIOCHEPMY JII3HHOBOI
KyKypyI3d, IO TIO3Ha4aeThcs Ha 3HIKeHHI mMacu 1000 3epeH i Hatypu
3epHa. [lizBHIEHa BOJIOTICTH TAaKOTO 3€pHAa OOYMOBIIOBANa 3HIKCHHS
CTIHKOCTI 10 XBOPOG i 301IbIICHHS CTyIICHs TpaBMyBaHHs 3epHa [17, 18].

Omxe, s  YCHINIHOTO — PEryJIIOBaHHS  NPOJAYKTHBHOCTI i
MIJBUILEHHS SKOCTI 3€pHa KYKypyI3d HOTpPIOHO peTeNbHO J00upaTH
riOpuan Aj1si KOHKPETHOI I'PyHTOBO-KIIMAaTHYHOI 30HU 3 YpaxyBaHHIM ix
010JIOTIYHMX BUMOT Ta PO3pOOHMTH e(EeKTHBHI arpo3axoiy BUPOLIYBaHHS,
CIpsSIMOBaHI Ha TPOIECH, AKi BiAOYBAarOTBECA B POCIHHAX y pi3HI (azu
iXHBOTO pOCTy i PO3BUTKY.

MeTor0 HammxX AOCHIIPKEHb OYIIO BH3HAYCHHS XIMIYHOTO CKIIaIy
3epHa TiIOpUAIB KYKypyI3HW PI3HHX TPYIl CTUTIIOCTI 3alle)KHO BiJl HOPM
BHECECHHS MiHepalbHIX Ho0puB y 30H1 3axigHoro Jlicoctemy YkpaiHu.

Marepiasm i meromm. Jlocmiau mnpoBommnu Bopogosxk 2019—
2021 pp. Ha ToJNIIX CIBO3MIHM BiJJIily HACIHHHMITBA Ta HACIHHE3HABCTBA
Inctutyty cinbcbkoro rocnojapcrBa Kapnarcekoro periony HAAH.
Bupuanu ribpuan xykypyasu: Ilouaiseekuit 190 MB, IH Meortuna, IH
Xoptuust, Opxuus 237 MB (opurinatop — JlepkaBHa ycraHoBa [HCTHTYT
3epHOBUX KynbTyp HAAH, M. [{Hinpo).

3arajgpHa IDIOma IOCiBHOT mimsHkm — 60 M2, o6mikoBa — 50 M2
[ToBTOpHICTH — TPHPa30Ba, PO3MIIICHHS BapiaHTIB — CHCTEMaTHYHE.

3a pOKM HAIIMX JOCITIPKEHb MOTOJHI YMOBH OyJM KOHTPACTHHMHU.
Bererauiiini nepiony xapakTepu3yBaJH K HETUIIOBI, OCKUIBKH B YC1 MiCsIIi
TeMmrepaTypa HOBITpS 1 cyma omagiB OyiaM BHIIMMH TOPIBHSHO 3
CepeHb00araTOPIYHIMU TAHUMH.

[pYyHT JOCTIHUX MIISHOK — CipHil JICOBHI TIOBEPXHEBO OTJICCHMIA
JIETKOCYTJIMHKOBUH, SIKMH XapaKTepU3YEThCsl TAKUMH IOKa3HHKaMH: BMICT
rymycy (3a Tropiaum) — 1,7 %, cyma yBiOpanux ocHoB — 13,7 mr-exB Ha 100 T
TPYHTY, JyXKHOTigpoii3oBaHui a3ot (3a Kopudingom) — 89,6 Mr/kr rpyHTy,
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pyxomuit ochop i oOMminamit kamiit (3a KipcaHoBuM) — BigmoBimHO 69,5 i
68,0 wMr/kr T1pyHTy. 3a Tpajaii€l0 Takuid TPYHT MAa€ JIyXKe HU3bKE
3a0e3nedyeHHst a30ToM, cepeqHe — (ochopoM i HU3bKe — KamieM. Peakiis
rpyHtoBoro posunny (pHcox — 5,4) — crabokucina.

ATpoTexHiKa BUPOILYBaHHS, 32 BUHATKOM (haKkTOpiB, SIKi OCTaBJIEHI
Ha BUBUEHHS, — 3araJIbHOIPUIHATA JUIS KyJIbTYpH B Lii 30Hi. [lonepennux
— pimak o3umuii. CTpok ciBOM — ontumanbHuil. Hopma BHCiBY HaciHHA
riopuniB — 75 THC. cX0Xk. Hac./ra. (paHHBOCTHIM) i 80 THC. CXOXK. Hac./Ta
(cepenupopanHi). OyHTinUAHWA TPOTPYWHUK — aBimeHHa (0,5 /T, o.p. —
tebykonazon, 50 /1 + mpoxmopas, 250 r/m + kpe3zokcum-meTmn, 50 r/m).
I'ep6inun — agenro (0,5 n/ra, o.p. — i30k3adumroron, 225 r/n + TieHKapOa3zoH-
metwi, 90 r/nm + nunpocynbdamin, 150 r/m). Tncexrumua: 3amm (1,2 n/ra,
I.p. — xaopmipudoc, 500 r/n + nunepmerpus, 50 r/1).

3a pomomororo OiomMeTpu4HOi Ta MOpPQOJIOriyHOI JIarHOCTUKH 1
(hEeHONIOTIYHUX CHOCTEPEKEHb BCTAHOBIIOBAIN 3MIHHM POCTY W PO3BHUTKY
POCIIMH, TIOB'SI3aHI 3 YTBOPEHHSIM OpraHiB — JIMCTKIB, cTeOeln, KadaHa, 3a
Metonukamu [11, 20, 22].

OO0mik ypoXarw MPOBOIWIA METOJOM IMPSIMOT0 KOMOaiHyBaHHS
JUISTHOK JTOCHIJIB 3 HACTYITHUM 3Ba)KyBaHHSM 1 IIEpEPaxyHKOM OTPHUMaHHX
JaHUX Ha CTaHOAPTHY BOJIOTICTh 3€pHA, CTATUCTHYHY OOpPOOKY NaHHX —
MeTomoM  aucnepciiiHoro  aHamizy  (Excel,  Statistica 6.0) 3a
VYinkaperkom B. O. Ta in. [21].

PesyibTaTH Ta o00roopenHnsi. CHOpHUATINBI TOTOAHI YMOBH,
e(QeKTHBHAa POAIOYICTH IPYHTY Ta BIUIMB [ONEPEIHUKA OOYMOBHIN
(hopMyBaHHS BUCOKOT CepeIHbOT BPOXKAWHOCTI 3epHa TiOpU/IiB KyKypyA3u —
4,77 1/ra (KOHTPOJIb) PaHHBOCTHUINIOL I'PYNU 3 HOPMOIO BHCIBY HACIHHS
75 Tc. cxok. Hac./ra Ta 5,26 T/ra — cepeaHbopaHHboi (80 THC. CXOXK.
Hac./ra) 3a HIPg 5 = 0,10 1/ra (puc.).

3a HopMu MiHepasbHUX H00pUB Ni2oPgoKeo MPOIYKTHBHICTH
riopunis  3pocrana Ha 17,3-20,0 %. OnrumansHuM OyB  piBEeHb
MiHepanbHOTO XUBIEeHHS N150Pg9oKgo, 32 sIKOTO TpHpICT 10 KOHTPOIIO (Oe3
no6puB) craHoBUB 2,19-2,20 1/ra (HIPg 05 = 0,13 1/T2).

Maca 1000 3epen riOpuaiB KyKypyA3H 3ajexaina BiJ Oi0JIOTIYHHX
0coOnMBOCTEH riOpuay pearyBaTi Ha CHCTEMY JKHBJICHHS POCIUH (Tadi. 1).
Ha xontpoui (6e3 no0puB) 1eil moka3HUK OyB HaHMKYUM 1 CTAaHOBHB 252
(pannbocturini) i 307 r (cepenubopanni) (HIPges = 22,2 1). 3a BHeceHHs
MiHepanbHuX 100puB y HOpMi N120PooKoeo BiH 3pocTas Ha 22—34 1 (HIPg05 =
25,6 1), a 3a Buinoro a3otHoro xuBieHHs (N1soPooKgo) — Ha 30-37 1 3a
HIPO,OS = 28,7 T.
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ITouaiBcekuit  JIH Meotuna IH Xoptuis

190 MB

o KonTposs (6e3 1o6puB)

YpoxalHICTh 3epHa, T/Ta

MB
T N120P90K90 B N150P90K90

Puc. VYpoxkaiinictb 3epHa riOpugiB KyKypyA3u 3ajIe’KHO Big HOpPM
BHeCeHHsI MiHepanbHUX 100puB (2019-2021 pp.), T/ra

Hwxua HOpMa BuciBy HaciHHs (75 THC. CXOX. Hac./ra) cHpHsiia
¢opmyBanHto Bumoi macu 1000 HaciHuH Ha 55 r (KOHTpOJB), 65 T 3a
MiHepaIbHOTO KUBIIEHHS N120PgoKoo 1 Ha 40 1 32 Buioi Hopmu (N150PgoKgo).

1. Maca 1000 3epen riopuaiB KyKypyA3u 3aj1€KHO Bii HOpM BHECEHHS
MiHepaJabHMX A100pUB Ta BUCiBY HaciHus (2019-2021 pp.), T

[pupicT 10 KOHTPOJIO
Maca 1000 sepen, r N120P90Ksgo  |N150PgoKgo
. 4 E S 53
l6pun 5 = X X
ol o o r % r %
z 8 8
o M — —
28| Z z
Pannbocturii (PAO 100-199)
(HopMa BHUCIBY HaciHHS — 75 THC. CXOX. Hac./ra)
TTouaiBcekuii 190 MB| 248 269 295 21 8,5 26 | 105
JIH Meotuna 255 | 278 | 312 | 23 | 9,0 | 34 |133
Cepenre 252 | 274 | 304 | 22 | 88 | 30 |119
Cepennbopanti (PAO 200-299)
(Hopma BuciBy HaciHHS — 80 THC. CXOXK. Hac./Ta)
JIH Xopruus 301 | 333 | 339 | 32 | 10,6 | 38 | 126
Opsxwuipst 237 MB 312 | 345 | 348 | 36 |115] 36 | 115
Cepenne 307 339 344 34 |111| 37 | 121
HIPo 05 22,2 25,6 28,7

71



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

Brpara BomoOrocTi 3€pHOM KyKypyI3W i dYac MJO3piBaHHA —
CKJIQJIHUH 1HTETrpaNbHUH MPOIEC, KUK 3aJeKUTh BiJ 0araTboX YMHHHKIB:
(i3uK0-010XIMIYHHX BIIACTUBOCTEH 3€pHa, MOPQOJIOTIYHMX O3HAK KadaHa
KyKypyZ3u (TOBLIMHA CTPWXKHS, JIHIMHI PO3MIpH 3€pHIBKH, KPYIHICTH
3epHa, KUIBKICTh 1 34aTHICTh A0 PO3KPUTTSI OOrOPTOK, MOHUKHEHHS Ka4yaHa,
CTPOKHU IPOSIBY YOPHOI'O NMPOINApKy B 3€PHi, KOHCUCTEHIIisS €HAOCIEpMY),
0l0JOTIYHMX 1 OHTOTCHCTHMYHHMX BJIACTUBOCTEH TiOpuaa KyKypya3u
(TpuBaicTh JaTEHTHOI a3y, CTIMKICTH 10 Tocyxu) [23].

3a poKHM HAIMX TOCTIKCHb Y eB’sIToMy ertami (ctapinas) 97 dasu
BOJIOTICTh 3€pHA B KadaHi Ha KOHTPOJI paHHBOCTHUIIHX TiOpuni (PAO
100-199, HOpMOIXO BHCIBY HaciHHS 75 THC. CXOX. Hac./Ta) CTaHOBHJIA
19,6 %, cepenupopannix (PAO 200-299, Hopmoro BuciBy HaciHHs 80 THC.
cxox. Hac./ra) — 20,7 % (tabm. 2).

Ha Bapiantax BHeceHHs MiHepadbHUX NOOpUB y HOpMI Ni20PooKoeo
BIJICOTOK BOJIOTOCTI 3epHa OyB BuinuM Ha 3,0—4,4 %, a 3a N1soPgoKgo — Ha
51-52 %. VY 71iOpumiB  paHHBOCTUIJIOI TIpynu  IOPIBHSHO 3
cepeHbOPAaHHBOIO 1IeH TOKa3HUK OyB HKYMM Ha 2,5 %.

2. BoJjoricts 3epna B ¢a3i moBHoi cTurjocrti riopuaiB Kykypyazu
3aJIe2KHO BiJil HOPM BHECEHHSI MiHepaabHUX J00puB (2019-2021 pp.), %

. IIpupict g0
Bomnoricts 3epHa, % PHb
KOHTPOJIIO
—
/M =) o o o
Ti6pun g & S S S S
B S o o a o
z X © =) =) =)
N wn N wn
o ™M — — — —
AN z z z z
N

Paunsocturm (PAO 100-199)
(HOpMa BHCIBY HAciHHS — 75 THC. CXOX. Hac./Ta)

TToyaiBcekuit 190 MB| 19,8 23,0 25,0 3,2 5,2
JIH Meotuaa 19,4 22,2 24,4 2,6 5,0
Cepenne 19,6 22,6 24,7 3,0 51

Cepennpopanni (PAO 200-299)
(Hopma BuciBy HaciHHsS — 80 THC. CXOX. Hac./Ta)

JH XopTuns 20,9 25,3 25,8 4,4 49
Opxmnus 237 MB 20,5 24,9 26,0 4,4 55
Cepenne 20,7 25,1 259 4.4 5,2
HIPy 05 0,8 0,6 05

72



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

XiMmigyHH# CcKi1an 3epHa HaOyBae Bce OIMBIIOTO 3HAYCHHS IS
BUPOOHHKIB KYKYPYA3H, OCKIIBKH KiJIBKICTh CHPOTO NPOTE{HY BIUIMBAE Ha
SKICTh KOPMIB JUIsi TBAPUHHUIITBA 1 XapaKTepU3ye iX IMOXKUBHY LIHHICTh
[24].

[Ipy BU3HAa4YEHHI BMICTY NMPOTEIHY B 3€pHI KYyKYpyJA3U 3aJI€)KHO BiJ
HOPM BHECEHHS MiHEpaJbHUX JOOpUB BCTaHOBJICHO, IO Ha KOHTPOJI BiH
nocsiraB 10,26-10,36 % (tabn. 3). BHeceHHs: MiHepanbHUX JOOPHB y HOpMi
N120PooKgeo crpusmo 30iMpIIEHHI0 [HOTO TOKAa3HWKA B PaHHBOCTUTIIHX
riopunis: [louaiecekuit 190 MB na 0,56 %, JH Meotuna — 0,55 %, y
cepenHbpopanHix — BixnosigHo JIH Xoptuns — Ha 0,54 %, Opxuns 237 MB
—Ha 0,64 % (HIPges = 0,02 %). 3a Bumoro piBHs MiHEpaJIbHOTO KUBJICHHS
pociuH (Ni150PgooKgo) BMicT mpoTeiHy B 3epHi TiOpHIiB 3pocTaB 10
KOHTpoIto (6e3 mobpus) BigmosinHo Ha 0,92 1 0,91 % y paHHBOCTHITIHX i
1,011 1,08 % — y cepeaHpOpaHHiX.

3. XimiuHuii ckJaj] 3epHa riopuaiB Kykypya3u B (a3i moBHoi cTuriocti
3aJ1eKHO Bil HOpM BHeceHHsl MiHepaabHuX A00pus (2019-2021 pp.), %

. AOCOIIIOTHO cyXa pedoBuHa, %
Hopwma MiHepalibHUuX :
KJIITKO-

J100puB NPOTEiH | KUP - 30112 BEP

Pannbocturii (PAO 100-199)

(HOpMa BHCiBY HACiHHS — 75 THC. CXOX. HAc./Ta)

KonTtpoms (6e3 modpus) 10,26 4,39 2,17 1,22 81,96
N120P90Kgo 10,81 4,19 2,10 1,16 | 81,74
N150P90Kgo 11,18 4,01 2,01 1,12 | 81,55
Cepennbopanti (DAO 200-299)

(HOpMa BHCiBY HaciHHS — 80 THC. CXOXK. Hac./Ta)

KonTtpons (6e3 mo0pus) 10,36 4,45 2,22 1,19 81,78

N120Pg0Kgo 10,95 4,28 2,16 1,14 81,47
N150P90Kgo 11,45 3,99 2,09 1,11 81,36
HIPo,05 0,28 0,13 0,05 0,02 0,11

LiHHNM TPOAYKTOM Yy XapuyyBaHHI JIOMWHH € POCIWHHI Omii:
KyKYPY/3s5iHa, COHSILIIHUKOBA, EKCTPAKT SIKUX CKJIAJA€ThCS 3 TPUIITILIEPU/IIB
KUPHUX KHUCJIOT Y KOMOiHawlii 3 CyHMyTHIMH PEYOBMHAMHM (BUIBbHI XHpHI
KUCIIOTH, BicK, crepoi, (ocdomimian i T. iH.). Kykypyn3a Hanexurts 10
KYyJIBTYD 3 HU3bKHM BMicTOM xupy [16].

3a pesynbTaTaMu JOCHIIKEHb BMICT JKHPY B 3€pHI TiOpuiB
KyKypyZ3u Ha KoHtpoisi (0e3 moOpuB) BapiroBaB Bim 4,36-4,41 % vy
riopuais panasocturioi rpynmu (PAO 100-199 3 HopMoOrO BHCIBY HAaciHHA
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75 tuc. cxox. Hac./ra) no 4,43—4,46 % — cepenapopannix (PAO 200-299,
HOpMa BHCIBY HaciHHs — 80 THc. cxoXk. Hac./ra). [IopiBHIHO 3 KOHTpOJIEM
Hel cepenHid MOKAa3HUK TiOpHIIB PaHHBOCTUINIOl IPYNU OyB HIKYMM Ha
0,20 % 3a HOpMHU BHECeHHs1 MiHepalbHUX T00pUB N120PgoKeo, pizHHIIT MiX
riopumamu cranomia 0,02 %. Buma Ha N3p HOpMa BHECCHHS a30THHX
JIOOPUB 3HIKYBaJla BMICT JKUPY 10 KOHTpoJro Ha 0,38 % 3 pi3HHIICIO MiX
riopugamu 0,07 %. Taxy >k 3aKOHOMIpPHICTH NPOCTEXYBalH i B riOpuuiB
CepeaHbOPAaHHBOI TPYIH, 32 HOPMH MiHepansHUX 100puB N120PooKoo BMicT
XKHUpy OyB HIDKYHM 10 KoHTpoumo Ha 0,14-0,19 i ma 0,44-0,48 %.

KititkoBrHa (Y BY3bKOMY 3HAYCHHI) — IENI0JI03a, HAUITOIIHPEHIITHHA
B IpHUPOJI Tojicaxapua (TOIIBYTJICBO), IO CKJIaJa€ OCHOBHY YacTHHY
000JIOHOK POCITMHHUX KIiTHH. [Ipu mepeTpaBiieHHI DKi cHpa KIITKOBHHA
J0TIOMarae po3MyIIeHHIO KOPMY 1 poOUTb HOTO OiIbII TOCTYIHUM TPaBHUM
coKaM. 3a BMICTOM KJIITKOBUHH B 3€pHi T'OpU/IiB Pi3HUX TPYI CTHIJIOCTI i
BIUIUBOM 3aCTOCYBaHHS MIHEpaJIbHUX JOOpUB 1 HOPM BHCIBY HaCiHHS
JoCTOBipHOI pisHuLi He BusiBieHo (HIPges = 0,07-0,11 %).

30JbHICTh (3071a) B 3¢pHI Ta OOPOIIHI — BAXIUBUI MOKA3HUK IS
OOpPOIIHOMETIBHUAX MIANPUEMCTB. 3a KUIBKICTIO 30JIM B IIICHHI MOXKHA
BU3HAYHTH, IKUH BUXiA OopolnHa Oyze mpu nepepo6ui. Haioinpmuii BMicT
30 B 3€pHIBII 3HAXOOUTHCA B OOOJIOHKAX 1 aJeHpOHOBOMY IHapi,
HaliMeHIMH — B eHaocnepMi. Llel MoKa3HHUK y 3epHOBUX KYJIbTYp BU3HAUAE
copT OopoIIHa.

Y KyKypyA3u BMICT 301H B (a3l IMOBHOI CTHUTIIOCTI 3epHa Ha
aOCONIOTHO CyXy pEYOBMHY Ha KOHTposi craHoBuB 1,19-1,22 % i
3menmryBaBcst Ha 0,05-0,06 % 3a HOpMHU BHECEHHS MiHepaJbHUX JOOpUB
N120Pg0oKgp Ta a 0,08-0,10 % — 3a N150PgoKoo.

Haii6inpir cramuM 1 HE3MIHHUM 3aJMIIABCS MOKa3HUK BMICTY
0€3a30TOBHX €KCTPAaKTHBHUX PEYOBHH, SIKUil B IEPEpPaxyHKy Ha abCOJIIOTHO
CyXy PEYOBHHY Ha KOHTPOJIi BapitoBaB Bix 81,81 mo 81,96 % i 3HmwKyBaBCs
Ha 0,22-0,33 % 3a HOpMU BHECeHHS MiHepanbHUX N00puB N120Pg9oKgo Ta Ha
0,41—0,44 % — 3a leopgngo.

Kpoxwmais € kiHIeBoro (opMOrO HAKOITUYEHHS BYTJIEBOIB Y 3€pHI i
B OCHOBHIl #oro ckmanoBiid. Y mporeci 103piBaHHS 3epHa KPOXMAIo
Oinpirae. 3 TOYKM 30py MOXHMBHOCTI BiH MOBHICTIO 3aCBOIOETHCS 1 TaKMM
YMHOM ITiIBHIIY€ EHEPTeTUYHY LIHHICTb KyKypy13u [4].

VY Hammx 1ociiax BMICT KPOXMAIO B 3€pHI KYKYPYA3H 3aJIeXkaB Bij
OiooriyHNX ocoOIMBOCTEH TiOpHIy W MiHepampbHHX A00pWB. SKImO0 Ha
KOHTpOJI BiH OyB y Mexax 74,62 % (pannpocturii riopunu) — 74,89 %
(cepemHbopaHHi), TO 32 BHECEHHS MiHepaJdbHUX N0OpUB y HOpMi N120PgoKgo
3poctaB Ha 0,92 % (parapocturii) — 0,76 % (cepenHbopanHi).
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30iLTpIICHHS HOPMH BHECEHHS a30Ty Ha 30 kr/ra m.p. 3abe3mednio
3pOCTaHHs BMICTy KpPOXMaII0O B 3€pHI DPaHHBOCTHIVIUX TiOpUIIB 10
koHTpoito Ha 1,46 %, cepenubopanHix — 1,02 %. Mix rpynaMu CTHIIIOCTI
pizuuist ctanosmia 0,43-0,45 %.

BucnoBku. B ymoBax 3axigHoro Jlicocremy VYkpaiHu Ha cipux
JICOBHX TOBEPXHEBO OIJIGEHHX TIPYHTaX MPUPICT YpPOXKAWHOCTI 3epHa
ribpuaiB  kykypyasu cranoBuB 0,81-0,84 T/ra 3a HOpMH BHECEHHS
MiHepaHBHI/IX Z[O6pI/IB leopgngo i 2,1972,20 T/ra —3a N150P90Kgo;

— IOCHI/DKEHO Kpamuii piBeHb MIHEPANbHOTO JKUBICHHS POCIHH,
akuii  cupusB  popmyBanHio Bumoi macu 1000 3epern Ha §8,8-11,5 T
(N120P90Ksgo) 1 11,9-12,1 1 (N150PgoKso);

— 00TpYHTOBAHO BOJIOTICTH 3e€pHA TiOpUIiB Y (a3i MOBHOI CTUTIOCTI
Ha BapiaHTax BHECEHHsS MiHEpaIbHHX JOOpHB, sIKa IepeBakajla KOHTPOIb
(6e3 mobpuB) Ha 3,0-4,4 % 3a HOpMH Ni20PgooKgeo i Ha 5,1-52 % —
N150PgoKoo;

— BCTAaHOBJICHO, 10 XIMIYHMH CKJaJ 3€pHa 3ajexaB Bl Trpymnu
CTUIJIOCTI TiOpuay Ta BHECEHUX MiHEpalbHUX JOOpUB. Y riOpuAiB
pannbocturioi rpynu (PAO 100-199, 3 HopMOIO BHCIBY HaciHHS 75 THC.
CXOJ. Hac./ra) BMICT mpoTeiny 3pocras Bix 10,26 Ha kortpomi g0 11,18 % —
3a HOpMH Nis0PooKoeo, y cepemnbopannix (PAO 200-299, HOpMa BHUCIBY
HaciHHsa — 80 THC. cxXok. Hac./ra) — BimmoBigHo 3 10,36 1o 11,45 %. 3a
BMICTOM JKHpY, KIITKOBHHH, 30iH, BEP (abcomoTHO cyxa pedoBwHA)
3HIDKEHHsT cra”HoBmio Biamosigno: 0,38-0,46 %; 0,16-0,13; 0,10-0,08;
0,41-0,42 %.
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A.T. IBIOBAMJIO, 10KTOp CiThbchKOTOCIONAPCHKHUX HAYK

H. I. TUJINIIIB, HaykoBuii ciiBpodiTHUK

IrctutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH
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e-mail: dzyubaylo648@ukr.net

JUHAMIKA HIIJIBHOCTI CIAHOI'O TPABOCTOIO
3AJIEZKHO BLJ YIOBPEHHS

st Toro, o6 BIIEBHEHO KOHKYPYBaTH 3 TBapMHHHIIBKOIO IPOAYKIIEI0 Ha
BITYM3HSHOMY, i OCOOJIMBO Ha CBITOBOMY PHHKY, HOTPiOHO 3HAYHO 3[EUIEBUTH ii
c0o0iBapTiCTh NUIIXOM BHKOPHCTAaHHS HHM3BKO3aTPaTHHX TEXHOJIOTiH BHPOOHHIITBA
BHCOKOSIKICHUX KOpMiB. Bimomo, o B mepeBakHii OLBIIOCTI HAIMX TOCIOAAPCTB
KOpMH BIacHOTo BHpoOHMITBa nume Ha 80-85 % 30amaHcoBaHi 3a MepeTpaBHHM
MIPOTETHOM, 1[0 Befe 70 ix mepeButpar Ha 30 % i Oinbire mpu BUPOOHUIITBI MOJIOKa
ta M’sca. [lomimmmrTy SAKICTP 1 3HHU3UTH BapTICTh KOPMIB MOXKHA MIIIXOM
BUPOIIIyBaHHs 0araTopiyHMX Tpas, i 30KpeMa 6000BO-37TaKOBUX TPABOCYMIIIIOK.

Bimomo, 1110 cyTTEBOIO IEPETyMOBOIO BHCOKOTO BPOXKAI0 0AaraTopiyHUX TpaB
y CiSHOMY JTy4YHOMY (ITOIIEHO31 € TyCTHIA TPaBOCTIH, IIITBHICTh SIKOTO 3aJICKUTH BiJl
6araTboX aHTPOIIOTCHHUX (haKTOPIB.

JocnimkenHs, mpoBeaeHi B yMoBax Jlicoctermy 3axiTHOTO Ha TEMHO-CipOMY
OI30JICHOMY TJICIOBATOMY CIIa003MHTOMY IPYHTI, TOKa3alid, OIO MIJIBHICTh
0araTopiqHOrO CiTHOTO 0000BO-3]IAKOBOTO TPAaBOCTOIO 3MIHIOETHCS i BILTHBOM
migbopy OaraTopiyHUX 37aKOBUX 1 0000BHX TpaB Ta iX ymoOpeHHs. Tpupidni mgaHi
JOCII/DKEHb MOKa3ajiH, IO HaWOIbIIy NIUIBHICTE TPABOCTOIO CIIOCTEpIraau y
TpaBOCyMilINi, J€ pa3oM 3i 3/1akaMd TpICTHIEI0 30ipHOI0, HaKUTHHIIEIO
6araTopiyHOIO i THMOQITBKOIO JIy4HOIO BHCiBany 0000BI — KOHIOMIMHY TiOpHAHY i
JSIIBEHELb poraTtuii abo KOHIOMIMHY JIy4Hy 1 KOHIOMIMHY TriOpuany. Ha mux
ningakax Ha 1 M? HapaxoByBamocs 1025-1240 i 9861305 wmT. BereTaTMBHHUX
maroniB. Y TpaBoctoi 57,6—79,9 % 3aiimanu 3makoBi TpaBW, TOHi K Ha 0OOOBI
npunagano jume 15,3-38,6 %, a Ha pisHOTpaB’s — 2,6-5,3 %.

Haii6inpm cnpusTauBi yMOBH IS KyIIEHHS 37aKOBHX TPaB CTBOPIOBAIHCS
npH yroOpeHHi 0000B0O-371aKOBOT0 TPABOCTOIO MOBHUMH MiHEPaIbHUMH JOOPHBAMU
3 po3paxyHKy NeoPeoKgo, 0060BuX — mpu BHeceHHI sumie (HochopHO-KaTiHHUX
no6puB PeoKoo.

BinuyxeHHs] TPaBOCTOIO MEPLIOro YKOCY CIPHSUIO MPUPOCTY MAaroHiB Ha
70-226 mr. Ha 1 M? 3a paxyHOK OiNbII iHTEHCHBHOTO TajlyXkeHHs 00GOBHX
KOMITOHEHTIB, 1 1X BIICOTOK y npyromy ykoci 3pic mo 17,4-51,1 % mopiBHSHO 3
15,3-38,4 % y nmepmomy ykoci. Haif6inpme BereraTHBHUX IaroHiB 6000BUX TpaB
CTIIOCTEpirali B YCiX TpaBOCYMIIIKaXx Ha HEYJOOpEHOMY BapiaHTI 1 BapiaHTi,
ynoopeHoMy (ochopHO-KaiitHUMEI 1OOpUBaMu 3 po3paxyHKy PeoKoo, 3makoBux —
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Ha y#oOpeHUX TMOBHUMH MiHepansHUMH goOpuBamu  NeoPeoKgo. Taky x
3aKOHOMIPHICTh IIOA0 JUHAMIKH LIUIBHOCTI CISHOTO TPAaBOCTOIO CIIOCTEpIraju i B
TPETHOMY YKOCI.

3 TphOX POKIB MPOBEICHHS JOCITIKCHb HAWOUIBII BiAYYTHE 3MCHIICHHS
(ma 41,5-35,8 %) TycTOTH TpaBOCTOIO BIiNOYBa€TbCI Ha OPYrHH pik #oro
BHUKOPUCTaHHS.

KmiouoBi cioBa: 3makoBi TpaBu, 0000Bi TpaBh, 06000BO-371aKOBa
TpaBocyMimka, GpocdopHo-KaniiiHi 100prBa, MOBHI MiHEpaJIbHI 100pUBa, IIIBHICTh
TPABOCTOIO, BiTUy>KEHHS TPABOCTOIO.

Andrii Dziubailo, Nataliia Pylypiv

Institute of Agriculture in the Carpathian Region NAAS

The dynamics of the sowed herb density depending on the fertilization

To confidently compete in the area of livestock products on domestic and
especially on the world market, it is necessary to significantly reduce their cost by
using low-cost technologies for the production of high-quality feed staff. It is known
that feed staff of own production is only 80-85 % balanced by digestive protein in
the vast majority of our farms, which leads to their overspending by 30 % or more
by the milk and meat production. The quality can be improved and the cost of fodder
can be reduced by growing perennial herbs and, in particular, legumes and grass
mixtures.

It is known that an essential prerequisite for a high yield of perennial herbs
in the sown meadow phytocenosis is a dense standing grass crop, which depends on
many anthropogenic factors.

Three-year studies carried out in the conditions of the Western Forest-Steppe
on dark gray podzolic gleyed, weakly washed soil showed that the density of
perennial sown legume-cereal grasses varies under the influence of the selection of
perennial cereal and leguminous grasses and their fertilizers.

The greatest density of the standing grass crop was observed in the grass
mix, where such legumes as hybrid clover and common bird's-foot trefoil, or red and
hybrid clover were sown together with such cereals as orchard grass, perennial
ryegrass, and timothy-grass. Here, 1025-1240 and 986-1305 pieces of vegetative
shoots were counted per 1 m2, Standing grass crop accounted 57.6-79.9 % of cereal
herbs. Legumes accounted only 15.3-38.6 % and herbs — 2.6-5.3 %.

The most favorable conditions for tillering in cereal grasses were created
when fertilizing cereal-leguminous grass-stand with full mineral fertilizers at the rate
of NeoPeoKoo, leguminous — when fertilizing only with phosphorus-potassium
fertilizers PsoKoo.

The alienation of the first hay cutting in standing grass crop contributed to
an increase in shoots by 70-226 pieces per 1 m? due to more intensive branching of
legume components and their percentage in the second hay cutting increased to
17.4-51.1 % compared to 15.3-38.4 % in the first. The most vegetative shoots of
leguminous grasses were observed in all herbal mixtures on the non-fertilized
version and the version fertilized with phosphorus-potassium fertilizers at the rate of
PsoKoo, cereals — on the NeoPsoKoo fertilized with full mineral fertilizers. The same

81



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

pattern with the density dynamics of the sown standing grass crop was observed in
the third hay cutting.

Of the three years of research, the largest decrease (by 41.5-35.8%) in the
density of grasses occurred in the second year of use.

Key words: cereal grasses, leguminous grasses, leguminous-cereal mixture,
phosphorus-potassium fertilizers, full mineral fertilizers, the density of the standing
grass crop, alienation of the standing grass crop.

Beryn. Ykpaina Bce BIEBHEHiIIe 30ibIIye€ €KCIIOPT Ha CBITOBI
PUHKM HE TIIbKM TPOAYKIII POCIMHHUITBA, a W TBapuHHMUTBA. OJHAK
npoOMBaTHCS TYAW BCE Bakye 4epe3 HU3bKY KOHKYPEHTOCIIPOMOXKHICTH
Harrol mpojykii [13]. IIpuurHO HU3BKOI KOHKYPEHTO3IATHOCTI HAmIol
TBapUHHUIIBKOT NPOAYKUII € BUCOKa ii coOiBapTicTh. A OCKUIBKU OJM3BKO
40 % y 3aTpaTax Ha BUPOOHMIITBO MOJIOKa 1 M’sica IPUIANae HA KOPMH, TO
HaraJbHUM 3aBJaHHSM ChOTOJIHI € 1X 3[CIICBICHHS LIJIIXOM BUKOPHUCTAHHS
HHU3bKO3aTPATHUX TEXHOJIOTi BHPOOHHUITBA 1 miABUINEHHS skocTi [16].
Amxe BimoMo, mo AeimuT mepeTpaBHOTO MPOTEiHY B KOPMOBIHM OJMHMII
15-20 % Bene no nepesurpar kopmy Ha 30 % [12].

EdexTuBHIM KepernoM SAKICHHX 1 JIeMIeBHX KOPMIB  JUIA
TPOMAJCHKOTO TBAapWHHHIITBA € OaraTOpiyHi TpaBHW, 0coOIHBO 000OBO-
3makoBi TpaBocymimku [3, 7, 9, 14, 25]. Binbuiicte BuYeHHX-
KOPMOBUPOOHHKIB CXOJISTHCS A0 CIUIBHOI AYMKH IPO Te€, 10 0000BO-
3]IaKOBI TPABOCYMIIIKA y pErioHax 3 JOCTATHIM 3BOJIOKEHHSIM OiIbIIl
ypOsKaiiHi TOPIBHSAHO 3 YMCTHMHU MOciBaMu 0000BHX i 37akiB [15, 21, 23,
26].

[epeBara 6000BO-311aKOBHUX TPABOCYMIILIOK MOJIATAE 1 B TOMY, IO
0000Bi TpaBH MicTATh Oinbme OiMka i OUTBOIICTE 3 HHUX 3a IOKHUBHICTIO
MepeBaXalOTh 31aKoBi. [0 TOTO K 371aKOBi TPaBH, BUPOIICH] y CyMiIIKax 3
6000BHUMH, MiCTATH OiJbIIE IPOTEIHY, HIXK Y uncTUX HociBax [5, 10, 18, 24].

LinHiCTh KOpMIB BU3HAYAETHCSA HE TUTBKM X MOKHBHICTIO, a H
CTpaBIIIOBaHHIM. 32 UM ITOKa3HUKOM TPAaBOCYMIIIKH TaK0XX MAlOTh Baromi
nepeBary HaJl YMCTUMH MOCIBaMHU 371aKOBHX Tpas [22, 27, 29, 30].

Bo60B0-371aK0B1 TPABOCYMIIIIKK 3a0€3MeUy0Th CTaOLILHO BHCOKI
Bpoxai 3eeHoi MacH 3aBISIKM BHINIA CTIHKOCTiI 10 HECHPHUATINBUX YMOB
BUPOIIYBaHHA 1 OTBII KOHKYpEHTOCIPOMOXXHI B OOpOTHOI 3 Oyp’sHaMu
[31].

[TepeBara 6060B0O-371aKOBHX TPABOCYMIIIOK IOJIATAE i€ ¥ B TOMY,
IO MpH BHUMaJgaHHI 0000BHUX TpaB HA IX MiCIli MPOPOCTAIOTH OIIBII CTiHKI 1
JIOBrOBiuHi 3;1aki. Pa30oM 3 THM 3aBASKH pi3HIHA (OPMi KOPEHEBOI CHCTEMH 1
HEO/IHAKOBIM IHTEHCHUBHOCTI POCTy 37aku 1 0000BI B CyMillKax MEHIIE
KOHKYPYIOTh 32 TIO)KHBHI PEYOBHHH, BOJIOTY 1 CBITJIO.
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3apmsaku Qikcarmii a3oTy 3 MOBiTpsA 0000BMMH 0000BO-37aKOBa
TpaBOCyMillIKa 3a0e3ne4uyeThecsi 0i0JIOTIYHUM a30TOM, IO 3HAYHO 3MEHIIYE
BUTPATH a30THUX JOOPUB Ha 1 BUPOIYyBaHHSI.

TakuM 4YMHOM, pO3LIMPEHHS IUIONI Iij OaraTOpiyHi TPaBH Ja€
MOXJIMBICTh OTPHMAaTH BUCOKOSIKICHHMH jemeBuid kopMm st BPX, a 3Bincu
3JICIIEBICHHS IPOAYKTIB TBAPHUHHHIITBA.

Bigomo, mio Bpoxkail CISHOrO TpPaBOCTOIO 3HAYHOIO MIpOIO
3aJIeXMTh Bl KilbKOCTi marodiB Ha omuumii rwomi [20]. Sk 3asHayaroth
Apmomok M. T., Cexnimo I'. M., Konuk I'. C. Ta iH., TycTHif TpaBOCTiii €
CYTTEBOIO IEPEIYMOBOIO BUCOKOTO BPOXAIO JIyIHOTO (iTOICHO3y. ADKe 31
30UIPIICHHSAM KUTBKOCTI TAroOHiB Ha OJWHWIN IUIOMII 3pOcTae W
ACUMUNIAIIIfHA TTOBEPXHS POCIMHHOTO MOKPHBY, a 3BiICH W IHTEHCHBHICTH
¢dorocunresy [1].

Hani, sxi orpumanu ['. 1. Jemumace i FO. B. [emmropa Ha
YOpHO3eMi  THIIOBOMY  MAJIOTYMYCHOMY  rpyOOITMIIyBaTO-CEpEeaHbO-
CYIJIMHKOBOMY,  IIOKa3aly, 110  IHTGHCHBHICTh  IaroHOYTBOPEHHS
KOMITOHEHTIB 0araTopiyHUX TPaBOCYMILIOK 3HAYHOIO MIpOIO 3aJIeXKUTh BiJ
BUJly TpaB, CHIOCO0y ciBOM il ynoOpeHHs. BogHovyac HalOiIbLly HITBHICTD
©o0oBo-31akoBoro  (Qirouenosy  (1064-1095 mt./mM?)  3abesmeuye
TPaBOCYMIIIIKA, IO CKIANAETBCSA 3 JIIOLEPHU IOCIBHOI, TPSCTHII 30ipHOI,
CTOKOJIOCY 0€30CTOr0 Ta TOHKOHOTY JIyYHOTO, BHCISIHUX CMYTOBHM
criocoboM (TI0 1Ba PSOKKA KOKHOTO BHAY), Ha (poHI BHECEHHS IMTOBHOTO
minepasibpHoro 1o6pusa (N3oPsoKaeo) [6].

3a manumu B [lepeaxapmnaTchbKoOTo By HayKOBHX JIOCIHIKCHb
InctutyTy cinbebkoro rocnojapcrsa Kapmnarcekoro periony HAAH, Ha
JIEpPHOBO-TIII30JIMCTHX IPYHTAaX HaWOiNbllle MaroHiB OyJo Ha IPyruil pik
BUKOPHCTaHHsI 0000BO-371aKOBOTO TPAaBOCTOO: KIJIBKICTh X, 3aJI€)KHO BiJ
BapiaHTa J0CIify, KonuBanacs B Mexax 5871330 mT./mM%. 3HauHO HUKUOIO
IJIBHICTL TpaBoCTO Oyna Ha TpeTiit pik (337-791 wr./mM?) i e HwKYOHO
(237-499 wr./mM?) — y nepmmii pik BukopucTaHHs. lle TOB’s3aHO 3i
CTa0KUM KYIIECHHSIM 3JaKiB y TMEpIINiA piK BUKOPUCTAHHS 1 3HAYHUM iX
BUTIAIAaHHSIM 3 TPABOCTOI Y TpeTi pik 30MpaHHS Bpokar. A30THI
no0puBa, BHECeHI 3 po3paxyHKy 90 kr/ra 1. p. Ha ¢oHi PsoKeo, 301b11yBaN
KIJIbKICTh MAaroHiB Ha 3JIAKOBOMY TPABOCTOI B CEPEAHBOMY 3a TPH POKH 3
482 10 918 wr./mM2, Ha 6060B0-311aK0BOMY 3 793 110 1026 mrt./m? [8].

B ywmoBax [Ilepenkapnarts, 3a nmammmu Kypraka B. T. i
Kapbiscpkoi Y. M., 6060B0-371aK0Bi arpo(iTONEHO3U 3 PI3HHUM BHIOBHM
CKJagoM OOOOBHX 1 37aKOBMX KOMIIOHEHTIB (hopMyBasucs 31 MIUTBHICTIO
976-1528 mnaronie/M? 3 wacTKOW 00060BOTO KOMIOHeHTa 15-69 %.
Bararopiuni 3makoBi TpaBocTOi, $iKi c(hOpMOBaHI B OIHOBHIOBHX Ta
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CYMICHHUX TOCiBaX, yTPAUMYBAJIUCS B arpoIeHO3aX Ha OCTATHHOMY DiBHI 3
IIBHICTIO NaroHiB 1440-2726 mr./M?, 4acTKOIO BHCISHHX KyIbTyp 64—
95 % mna Gezazotaux (onax [15]. IMoxmiOHi pe3yabpTaTH IIOMO0 MILIBHOCTI
TPABOCTOIB OTpUMAJIH i iHIui pocmiauuku [4, 11, 28, 19]

Martepiamn i metomm. /[ BUBYEHHS JUHAMIKH IIIJIBHOCTI
CIIHOTO TPaBOCTOIO 3aleXHO BiJ migdopy 0000BHX 1 3J1aKOBHX
KOMITOHEHTIB Ta ynoOpeHHs B ymoBax Jlicocremy 3aximHoro B 2018-
2020 pp. TpoBeACHO  TONBOBHH  ABOGAKTOPHWHA  JOCHiL  Ha
eKCIICpUMCHTAIEHOMY TIOJIi  BiJAUTy KOPMOBHPOOHHWITBA IHCTHTYTY
ciscpkoro Tocmogapcrsa Kapmarcekoro periony HAAH. IpynT pocmignoi
JUSTHKY THIIOBUH I BKa3aHOI 30HH TEMHO-CipHi OITiI30JICHUHT TICI0BaTHI
CTa0O3MUTHHA 3 TAaKUMH MOKa3HUKAMH POMIOYOCTI: BMICT TYMycCy B IIapi
020 cm (3a Tropinum) crasoButs 2,0-2,2 %, pHwkey — 5,7-6,0,
rizponiTuyHa KUcnoTHiCTh (32 Kamnenom) — 2,1-2,5 mr-exB. Ha 100 T
IPYHTY, JyXHOrijpomizoBaHnoro asory (3a Kopudinmom) — 110 wmr,
pyxomoro docdopy (3a KipcanoBum) — 120 i1 oOmiHHOro Kamiro (3a
MacnoBoro) — 125 Mr Ha 1 Kr rpyHTy. BMICT TyMycCy BiIHOCHO HEBHCOKHIA,
110 CBIAYMTH PO HU3BKY NPUPOJHY POIFOYICTh LIUX IPYHTIB.

JlocnipkeHHsI MPOBOAMIM 332 METOJIUKOI [HCTHTYTy KOpMIB Ta
cinbepkoro rocrogapersa [omimms [2].

JIBohakTOpHUII MONBOBUI HOCITIT 3aKIaJATH 338 TAKOK CXEMOIO:
(akTop A: TpaBocyMimka | — rpscTuns 30ipHa, MaXUTHUIS OaraTopivHa,
tuMo(iiBKa Iy4Ha, KOHIOIIMHA TiOpUAHA 1 JIAOBEHENb pPOTaTHi;
TpaBOCYMIIIIKa 2 — TpACTUIS 30ipHA, MAKUTHHUIA OaratopidHa, TuModiiBka
Jy4Ha, KOHIOIIMHA JIy4yHa 1 JISJBEHElb pOraTuii; TpaBocyMimika 3 —
rpscTuls 30ipHa, NKUTHUL OaraTopiyHa, TiMo(iiBka JIyyHa, KOHIOMINHA
Jy4Ha i KOHIOIIMHA Ti0pu/IHa.

®axtop b: HOpMHU yI100peHHS — KOHTPOJb (6€3 J0OpUB); KOHTPOIIb
+ OB*; PgoKgo (hon); pon + OB*; pon + Nao; pon + N3g + OB*; o + Neo;
¢don + Ngo + OB* (Ob* — 00po0OKa TPaBOCTOIO PErYJITOPOM POCTY OpPraHik
OaJtaHc).

JU1s 3aKJIaJKH TPABOCTOK BHKOPHUCTOBYBAIW PEKOMEHIOBAHI s
BupouryBanHs B Jlicoctermy 3axigHOMy cOpPTH OaraTOpiYHHX 3JIaKOBUX 1
6060oBux TpaB: rpscruusd 30ipa (Dactylis glomerata L.) copry
Hporobuvanka, 6 k/ra cX0)Or0 HACIHHS; NaXXUTHULA GaratopiyHa (Lolium
perenne L.) [Jporobuupkuii 16, 10 kr/ra; tumodiiBka nyuna (Phléum
praténse L.) Tiaripstaka, 6 kr/ra; kontomuna ayana (Trifolium pratense L.)
Iepenkapnarceka 6, 5 kr/ra; jasasenerp poraruii (Lotus corniculatus L.)
Asixke, 4 kr/ra; xomrommua ribpumaa  (Trifolium  hibridum L.)
IIpunHicTpoBCchKa, 4 Kr/ra.
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HdobpuBa B  ¢dopMmMi aMmiagHOI  CeNiTpH, TpPaHYIHOBAHOTO
cynepgocdary i kajimMartesii BHOCHIIHI 3TiIHO 31 CXEMOIO J0CHIly PaHHbOO
BECHOIO i/ Yac BIHOBJICHHS Bererauii Tpas. Perynsaropom pocty opraHik
OayaHc OONPUCKYBANIU TPABOCTIH Mepe]] BUXOJOM 3JIaKOBUX KOMIIOHEHTIB y
TpyOKy.

IoBTOpHICTH HOCHiMYy 4-pa3oBa. 3arajpHa IMIOMA JiIIHOK — 36 M2,
o0uikoBa — 20 M. Po3MillleHHs BapiaHTiB MOCIiTOBHE.

[iTpHICTP TPABOCTOIO BH3HAYAIN NUISIXOM MiIPaxyHKY KiTBKOCTI
BETETATUBHUX IAarOHIB POCIMH Hepen 30MpaHHSAM YpOXKal0 Ha TPHOX
MOCTifiHO 3aiKCOBaHMX MUISHKAxX IUIomero 1 M2 KOXKHA Ha JBOX
HECYMIDXHUX HOBTOPEHHSX.

30upanHs 0000BO-37aKOBOI TPABOCYMIIIKH TPOBETH HA IMOYATKY
[BITIHHA KOHIOIIWHY JYYHOI i KOHIOIIWHU TiOPUIHOL.

3a pgaHumu  JIBBIBCBKOTO  IIGHTPY 3  TIIPOMETEOPOJIOTii,
METEOPOJIOTIYHI YMOBHU Y POKH MPOBECHHS JI0CIIIKEHb OyJIH B OCHOBHOMY
tunoBumu 1is JlicocTeny 3axigHOro, MPOTE MAIX MiCIE JSsKi BiIXHUICHHS
CEpeIHbOIO00BHX TEMIIEpaTyp TMOBITPSA BiJ CEpeAHIX OaraTopidyHUX
MOKa3HUKIB B OKpeMi Micsli Bereraiii OaraTopidyHMX O00OBO-37TaKOBHX
tpaBocyMimok. ITowarok Bereramii 2018 i1 2019 pp. xapakTtepusyBaBcs
HEIOCTAaTHBOIO KimbKicTiO omamiB (-29,4 1 -18,2 MM) Ta miIBHIICHOIO
TEMIIEpaTypolo IoBiTpsa (Ha +6,3 i +2,6 °C) HOpiBHAHO 3 CEPENHBOIO
0araTopivyHOIO, MO TIEBHOI MIipOI0 MO3HAYHMIIOCS HETaTHBHO Ha POCTI Ta
PO3BHUTKY OaraTopiyHuX 0OOOBHX 1 37aKOBHX TpaB y MEPIIOMY i JPYTOMY
yKOCax.

Oco0aMBOCTAMHU TTOYATKy BereTauii cisHUX O0aratopiuHux 6000BO-
3makoBux  TpaBocymimok 2020 p. Oyno  TakoX  MiJBUILEHHS
TEMIIEPATYPHOTO PexXuMy KBiTHA Big 7,6 no 10,7 °C Ha (oHi 3Ha4HOro
nedinury omaniB (Big 0 y mepimiii mekami g0 7,6 MM 3a 1B OCTaHHI 3a
HopMu 51 MMm). Bif3HaueHO TakoX pi3Ki KOJMBaHHS TEMIIEPaTypy MOBITPSI:
BiJl 3aMOpO3KiB Ha ToBepxHi rpyHTy 1o -5,9 °C 1 xsitas mo +23,1 'C 29
KBITHS, 10 HETaTWBHO BIUIMBAJIO HAa IIPOIEC KYLIIHHSA 3JaKOBUX TPaB.
Jpyruii Micanp BereTamiifHOTO Mepiofy CITHUX JYYHHX arpoQiTOICHO3iB
6y mHa 2,1 °C XonojHilIMM 3a HOPMY 1 CYIPOBOJDKYBAaBCS —SIK
TEeMIIEpaTypHUMM KoJuBaHHsamu (Big -1,5 mo +25,8 ‘C nporsrom 11-13
TpaBHs), Tak 1 HaaMipHUMH arMmochepHuMu onagamu (147,4 %
6araTopiyHOT HOpMH).

Taki aHoManmpHI 3MiHH TIOTOJHUX YMOB CIPHYMHIUIA HHU3BKY
IIUTBHICTE 0000BO-37TAaKOBUX TPABOCTOIB, MOJOBXKUIN Mik(a3Hi mepioan
PO3BHUTKY K OO00OBMX, TaK i1 37aKOBMX KOMIIOHEHTIB (IiTOIEHO3iB, II0
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NPU3BENI0 10 HACTaHHS iX YKicHOI crturiocti Ha 12-15 ni6 mi3Hime
BIPOJOBXK BereTauiitnoro nepioay 2019 ta 20-25 1i6 2018 p.

OpHaK y HIJIOMYy MOTOJHI YMOBH B POKH IPOBEACHHS IMOJbOBUX
JIOCJIJIKCHb OYJIM THIIOBUMH JJ1s1 BKA3aHOT 30HH.

PesyabTaT Ta 06roBopeHHsl. JaHi HAIIUX JOCIIIKEHb CBIIYATh
Opo Te, MO0 MIUIBHICTh CISHOTO TpPaBOCTOK 3aJICKUTh Bl 0arathox
AHTPOIIOTEeHHUX (HAKTOPIB, 30KpEeMa BHIOBOTO CKJIAAy TPABOCYMIIIKH U
ynoOpenHs (Tabdm. 1).

1. IlineHicTh TpaBocTol 0(6000B0-3JaK0BOI TpaBocyMimku 1 ykocy
3aJIe2KHO Bil BUAOBOIO CKJIAAy W yA00peHHs, IUT. NaroHis Ha 1 M2, cep.
3a 2018-2020 pp.

TpaBo- Ynobpenns | 3maku Bobogi Pizno- Beroro
CyMiIlKa TpaB’st
I Kontpons | 670/65,4 | 322/31,4 33/3,1 1025
PgoKoo 689/61,9 | 396/35,5 29/2,6 1114

N30PsoKoo 879/71,1 | 315/25,5 43/3,5 1237
NeoPsoKoo 980/79,9 | 193/15,3 54/4,4 1227
1I Kontpons 634/66,7 | 275/28,9 42/4.4 951
PsoKeo 644/60,8 | 380/35,8 36/3,4 1060
N30PsoKgo 800/72,8 | 255/23,2 44/4,0 1099
NeoPs0Koo 877/79,2 | 193/17,4 37/3,4 1107
111 KonTponb 600/62,5 | 309/32,2 51/5,3 960
PsoKoo 568/57,6 | 381/38,6 37/3,8 986
N30PsoKoo 834/67,6 | 355/28,8 45/3,6 1234
NgoPsoKgo 919/70,5 | 341/26,2 44/3,3 1304

IIpumitka. TpaBocyminika I: rpsictuis 30ipHa, NAXXUTHULS OaraTopiuHa, TUMOQiiBKa
Ty4Ha, KOHIOIIMHA TiOpHIHA, JAABEHEIs poraTHif; TpaBocymimka II: rpscrums 30ipHa,
NaXuTHULA OaratopiuHa, THUMO(iiBka JydHa, KOHIOUIMHA JIy4HA, JISABEHELb pPOraTuii;
TpaBocyMimka II: rpscTuist 30ipHa, naxkuTHULS OaratopiyHa, THMOQIiiBKa JydHa, KOHIOUINHA
ribpu/Ha, KOHIOMHKHA TydHa. UHCeNbHIK — KilBKiCTh MaroHis Ha 1 M%, 3HAMEHHWK — 4acTKa
KOMIIOHEHTA Y 3arajibHill IUIBHOCTI TPaBOCTOIO, %.

Haii6inpiry mineHicTe TpaBoctoro (1025-1240 mr. maroHiB Ha
1 ™% cnocrepiranu B mepumii TpaBocyMimmii, e pa3oM 3i 31aKamu
rpsCTUIIEIO 301pHOI0, MAKUTHHUIIEKD 0AaraTopivHOIO0 1 TUMOQIIBKOIO JIyYHOIO
BUCiBaM OOOOBI — KOHIOMIMHY TiOpHIHY 1 JsaBeHenb poratuid. Jlemo
HIDKYOI0 BOHA Oyna y Tperiii TpaBocymini — 986—1305 mir. maroHiB Ha
1 M? i Haiimenoro (9511108 wr. narouis Ha 1 M%) — y Apyrii, 1e pazoM 3i
3J1aKaMH BHCIBaJIM KOHIOLIMHY JIy4HY 1 JISIIBEHEIb POTaTHH.
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Y 06000B0-31aKOBOMY TPaBOCTOI IepeBakalH 3JIaKOBI TpaBH.
KinbkicTh 1X BEreTaTMBHHX IIaroHIB 3aJIeKHO B CKJIaAy TPaBOCYMIIIKH
KonMBanacs B Mexax 600-982 mr. Ha 1 M2 abo 57,6-79,9 %, Tomi sk
6060Bux — junre 193-397 mT., a6o 15,3-38,6 %. HalimeHnie 1x npunanano
Ha pizHOTpaB’st — 29-54 mrT. marowuis Ha 1 M2, a6o 2,6-5,3 %. HaiiGinbury
NIUTPHICTh BEreTATHBHHUX IArOHIB 3JaKOBHX TPaB BIN3HAYCHO B TMEPILid
TPaBOCYMIIIILi, e BUCIBaNM TPACTHIIO 30ipHY, MaXUTHHIIO OararopiuHy,
TUMO(DiiBKY JIy4HY, KOHIOIIUHY Ti0pHIHY 1 JISIBEHEIh pOTaTHH.

3anexHO Bi HOPMH BHECEHMX MiHEpaIbHUX IOOpPHUB IeH MOKA3HHUK
cTaHOBHUB 670-982 mT. maroniB Ha 1 M%, a6o 61,9-79,9 %. Jemo MeHIe
(634-879 mwr./mM? maromiB, a6o 60,8-79,3 %) ix Oyno B apyriii
TpaBoCyMimi, Ae 3 0000OBHX BHCIBalM KOHIOIIMHY Jy4HY Ta JIIJBCHELH
poraruii, i HaiiMeHme — y Tpetiit (568920 wr./M?, abo 57,6-70,5 %), ne
pa3oM 31 371aKaM¥ BUCIBaJIM KOHIOMIMHY TiOPHIHY 1 KOHIOMIMHY JIy4YHY.

BHeceni 3 BecHM MiHepasibHi JOOpHBa Many 3HAYHUI MO3UTHBHUMA
BIUIMB Ha ULIUJIBHICTH  000OOBO-371aKOBOi TPaBOCYMIIUKH. Y I0OpeHHs
TpaBocTol0 (GochopHo-KamifiHuMu goOpuBamMu 3 po3paxyHKy PeoKoo
MiJIBUIIYBAJO I TOKAa3HHWK 3aJie)KHO BIJ CKIAAy TPABOCYMIIIKH 3
951-1025 1o 986—1114 mr. naronis Ha 1 M?, a6o Ha 3,7-8,0 %. BoxHouac
YyacTKa IaroHis 6000Boro KoMmnoHeHTa 3pocia Ha 23,0-38,2 % 3a paxyHok
3HKeHHA Ha 12,1-27,4 % pisHoTtpas’s. JlogarkoBe BHeceHHS N3 Ha (oHI
PsoKoo cripumsiio 30iMBIIEHHIO TYCTOTH BETETATUBHUX MaroHiB mo 1099—
1240 wr. wa 1 ™% a6o na 14,6-11,3 %. Ha mpomy BapiaHTi 3pocTaHHs
KUTBKOCTI TIArOHIB BiIOYBaJoOCs B OCHOBHOMY 32 PaXyHOK IHTCHCHBHOCTI
KyleHHs1 371akiB. KinbkicTe maroniB 0000BuX TpaB 3Hm3mnacsi Ha 20,2—
32,9 %. Tloganpine 30imbIIeHHS A034W a30Ty 10 60 Kr/ra 3HMKYBAIO
HACHYEHICTh TPAaBOCTOIO MaroHaMu 0000BHX KyJbTyp A0 15,3-26,2 % mpu
28,9-32,2 % mna neymobOpenux 1 35,5-38,6 % Ha ynoOpenux PsoKog
JISTHKAX.

Haiicnpustiusimm yMOBH I KYLIEHHS 3JIaKOBUX TpaB, SK
MOKa3aly HaIli JOCHIDKEHHS, 3HAXOAAThCS TpH ynoOpeHHi 06000BO-
371aKOBOi ~ TPAaBOCYMIIIKH TIOBHUMHM  MiHEpaJlbHUMH  J00pHBaMH 3
pozpaxyHKy NeoPeoKgo, 6060BuX — iput BHeceHHI PgoKoo.

[To3akopeHeBe TI/DKUBIEHHS TPaBOCTOIO PETYIATOPOM POCTY
opraHik OajaHC NPaKTUYHO HE BIUIMBAJIO HA WIUIBHICTH TPaBOCTOO
nepioro ykocy. Lle mosicHIOETbCSI THM, IO LIeH arpo3axiJ MU IPOBOJIMIH
Ha MMOYaTKy BHUXOMY 3JIaKiB y TPYOKy, a TyCTOTa TPaBOCTOIO (hopMyeThCs y
(hazi KyImeHHs.

BiguyeHHs TPaBOCTOIO MEPIIOr0 YKOCY JEl0 CTHMYJIOBAJIO
BiJ[pOCTaHHS BereTaTWMBHHUX MaroHiB. OcoOJMBO BiMYYTHUM BOHO OyJiO Y
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HepIii i Apyriit TpaBocyMimIli Ha IiNsHKaX 0e3 yIoOpeHHS i 3 BHECCHHSIM
dbocdopro-kaniitHux 1o6pus PeoKeo (12051 2).

2. WinpHicTs 06060B0-31aK0BOr0 TpapocTow Il ykocy 3ajexHo Bin
BHIOBOTO CKJAAy Ta yA00peHHsi, mT. maroniB Ha 1 M2 cep. 3a
2018-2020 pp.

Tpaso- YnoOpennst | 3naku boGogi PizHo- Bcebsoro
cyMilka TpaB’s
I Koutpons | 692/57,1 | 471/38,9 48/4,0 1211
PeoKoo 607/45,6 |679/51,1 44/3,3 1330

N30Ps0Koo 832/63,5 |421/32,1 58/4,4 1311
NsoPsoKao 867/77,6 |194/17,4 56/5,0 1117

II Konrpons | 621/60,6 | 350/34,2 50/5,2 1021
PeoKoo 604/53,5 | 479/42,4 47/4.1 1130
N30P60Kogo 640/65,2 | 300/30,5 46/4,3 986
NsoPsoKao 768/78,0 177/18,0 40/4,0 985
111 Kontpois 549/62,1 | 294/33,3 41/4.,6 884
PeoKoo 508/50,0 | 449/44,7 48/4,8 1005
N30Pgs0Koo 651/67,7 | 258/26,9 52/5,4 962
Ne6oPs0Kogo 649/77,2 | 148/17,6 44/5,2 841

Ipumitka. TpaBocymimika I: rpsicTuist 30ipHa, MaXKUTHUI OaraTopiyHa, THMO]iiBKa
NMy4Ha, KOHIOUIMHA TiOpHJHa, JIsBEHELb poraruii; TpaBocymimka II: rpsctuins 30ipHa,
MaXuTHANS OaratopiuHa, TUMOQiiBKa JTydHa, KOHIOIIMHA JIyYHA, JI/IBEHEIh POTATHIL;
tpaBocymimka III: rpscTurst 36ipHa, maXuTHUI 6aratopiuaa, THMOQIiBKa JTy4Ha, KOHIOIIHHA
ribpuHa, KOHIOMMHA Ty4Ha. YHCENTbHUK — KUIbKICTh TaroHiB Ha 1 M?, 3HAMEHHHK — YacTKa
KOMITOHEHTA y 3arajbHil MiIBHOCTI TPaBOCTOIO, %.

3aranpHUH pUpicT maroHiB craHoBuB Bixg 70 mo 226 mT. Ha 1 M2,
Jo Toro x meil mpormec BiIOyBaBCSA B OCHOBHOMY 3a paxXyHOK OLTBII
IHTEHCUBHOTO Tally’)KCHHS 000OBHX KOMITOHEHTIB. | SKII0 B IIepmomy ykoci
NIUTBHICTE TPABOCTOKO 3abe3ledyBanacs raryXeHHIM OO0OOBHMX TpaB Ha
15,3-38,4 %, To B npyromy — Bke Ha 17,4-51,1 %.

I sx y mepmomy, Tak i B IpyromMy yKoci HaiOinbIne BereTaTUBHUX
maro"iB 000OBHX TpaB cHOCTepirali B yCiX TpaBOCyMiImIKaXx Ha
KOHTPOJBHOMY BapiaHTi i Ha BapiaHTi, yagoOpeHOMy (hocopHO-KaTitHIMHI
nobpuBamu 3 po3paxyHKy PesoKaoo.

HMonmatkoBe BHeceHHs a30THUX 106puB (30 i 60 kr m. p. Ha 1 ra)
3HWXKYBaJIO dYacTKy O000OBMX TpaB Yy 3arajpHid mIiasHOCTI 6000BO-
371aKOBOTO TpaBocToro 3 42,4-51,1 % mo 17,4-30,5 %. KymieHHs 3makoBux
TpaB Ha YJIOOpPEeHMX a30TOM BapiaHTaX, HaBIaKW, 3pocTaio 3 508-
692 naroHiB Ha JIUITHKax 0e3 ynoOpeHHs i ynobpennx 3 BecHH PgoKoo 10
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649-867 wrt. Ha 1 M? Ha y0OpeHHX MOBHMMH MiHEpaIbHUMM JOOPUBAMU
NeoPeoKoo. UiTKOi 3aKOHOMIpPHOCTI y 3MiHI HIIJIBHOCTI TPaBOCTOIO OTaBU
0000B0-371aKOBOT TPABOCYMIIIIKK BiJi BHCCCHHX HABECHI  MiHEpaJbHUX
JOOpHB HE BiJ3HAYEHO, XOY CHOCTEpirajy TEHJAEHMLIiI0 N0 ii 3MEHIIEeHHsS B
Mipy 30iJbLICHHS 103 BHECEHOro a30Ty. BimpocTaHHsS BereTaTMBHHX
MaroHiB Micis Jpyroro CKOIIYBaHHS OOOOBO-311aKOBOT TPaBOCYMIILIKH
BiZIOyBasocss MEHII IHTEHCHMBHO, HDXK MICJsl MEpLIOro BimdykeHHs. Tomy
I'YCTOTa TPaBOCTOI0 TPETHOTO YKOCY Oylia 3HAYHO HIKYOKO HOPIBHSHO 3
JIPYTUM yKOocoM (Tabi. 3).

3. llisbHicTs TpaBocTO 06000BO-371aK0BOI TpaBocyMimku III ykocy
3aJIe’KHO BiJl BHIOBOIO CKJIANY if yno0peHHs, cep. 3a 2018-2020 pp.

TpaBo- | YmoOpeHHs 3maku Bobogi PizHo- Bceroro

CcyMiIlKa TpaB’s

I KoHTposs 593/74,0 | 184/22,9 25/3,1 802
PgoKoo 639/69,3 | 250/27,1 33/3,6 922
N30P60Koo 751/74,4 | 228/22,6 31/3,0 1010
NsoPsoKoeo 934/81,3 | 186/16,2 29/2,5 1149

I KoHnTpoiss 556/74,8 | 158/21,3 29/3,9 743
PeoKoo 615/70,1 | 224/255 39/4,4 878
N3oPs0Koo T724/74,2 | 217/22,2 35/3,6 976
NeoPsoKoeo 871/79,1 | 193/17,6 36/3,3 1100

111 Konrpois 546/76,6 | 135/18,9 32/4,5 713
PgoKoo 607/72,3 | 202/24,0 31/3,7 840
N30PgoKogo 711/77,5 | 178/19,4 28/3,1 917
NeoPsoKoo 823/83,1 | 138/13,9 29/3,0 990

Ipumitka. TpaBocymimika I: rpsicTuist 30ipHa, MaXKUTHUI OaraTopiyHa, THMO]iiBKa
Jy4YHa, KOHIONIMHA TiOpW/HA, JAABEHEIb poraTHif; TpaBocymimka II: rpscrums 30ipHa,
NaKUTHUL OaratopiyHa, TUMOGIIBKa JyyHa, KOHIOIIMHA JIy4Ha, JISBEHEIb pOTaTHii;
tpaBocymimka III: rpscTurst 36ipHa, maxuTHUI 6aratopiuaa, THMOQiiBKa JTy4yHa, KOHIOIIHHA
ribpu/Ha, KOHIOMHKHA TydHa. UHCENbHIK — KilBKiCTh MaroHis Ha 1 M%, 3HAMEHHMK — 4acTKa
KOMIIOHEHTA Y 3aralibHiil IIILHOCTI TPaBOCTOIO, Yo.

Skmo B ApyromMy YKOCi KUIBKICTH BETE€TATMBHHX MaroHiB Ha 1 m?2
CTaHOBWJIA 3QJICKHO BiJl BUOBOTO CKJIaay 0000BO-3J1aKOBOi TPABOCYMIIITKH
841-1329 wir., T0 y Tperbomy — numie 713—1149 ., a6o Ha 15,2-15,7 %
MeHme. BomHowac HaWOiNbIOIy MIIBHICTE TPAaBOCTOIO CIIOCTEpiraiu B
nepriii 6060B0-3/1aKOBii TPaBOCYMIIIII, € Pa3oM 3i 3JIaKaMH TPSICTUIICIO
30ipHOIO, NAKWUTHHUILEI OaraTopiuHor0 1  THMOGQIiBKOIO  JyYHOIO
BUCiBaIINO0OOBI TpaBM — KOHIOWIMHY TiOpWAHY 1 JsnBeHenb poratuii. Ha

89



ISSN 0130-8521. I[TepearipHe Ta ripchke 3emiepobeTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

1 M2 muX AISHOK 3aIe)KHO Bi ynoOpeHHsT HapaxoByBajiocs Big 802 mo
1149 . BereTaTUBHUX MaroHiB.

Haiimenie BereraruBHUX marosis (713-990 mr. Ha 1 M%) Gyso Ha
JOUISHOI, J€ Yy TpaBOCYMIIIIi, KpiM TIpsACTUIl 30ipHOI, HaXKUTHHILI
OararopiyHoi 1 TuUMO(iiBKM Jy4HOi, BHCIBaJM KOHIOIIMHY JY4YHY 1
KOHIOIIVHY TiOpHIHY.

BHeceni 3 BecHHM MiHepalbHI J0OpHBa 30LIbIIYBAaTd TyCTOTY
tpasoctoro I1I ykocy 3 713-802 mt. Ha | M? Ha KOHTPOJIBLHUX AiNSHKAX 10
9901149 wr. Ha 1 M2 ipu BHeceHHi NgoPsoKoo, a60 Ha 18,0-30,2 %.

Ak y mepmomy i mpyromy ykocax, y III yxoci 6060B0-371aKOBOTO
TPaBOCTOIO IIEpeBaXkallll 311aKoBi TpaBH. Ha HHX, 3aleXHO BiJ CKiIamy
KOMIIOHEHTIB i yHnoOpeHHs, mpumanaino Bixm 69,3 mo 83,1 %, Tomi sk Ha
600081 — e 16,2-27,1 %. Pi3HOTpaB’st y BereraTuBHill Maci 3aiimano
HakimeHme — 2,5-4,5 %.

Haii0inbmmii  BiCOTOK 3/1aKiB  CHOCTEpiraid B  YCIX TpPbOX
TPaBOCYMIIIKaX Ha JAUISHKAaX 3 YAOOpPEHHAM IOBHUMH MiHEpaIbHUMHU
nobpuBamu  NeoPsoKgo, 0000BUX — Ha HeymoOpeHuX 1 ya0OpeHHX
(dochopHO-KaMIHHIUMU TOOPUBAMHU.

HIinbHICTh TPaBOCTOK 6000BO-3TaKOBOT TPABOCYMIIIIKY 3aJiexkana i
BiJl TPUBAJIOCTI 11 BUKOpHUCTaHHA (Ta0I. 4).

Oco0a1BO pi3Ke 3MEHIIEHHS T'YCTOTH TPaBOCTOIO B MEPIIOMY YKOCI
CTIOCTEepIiraiyu Ha JPYrHid piK BUKOPHUCTAHHS. Tak, SIKIIO B MEPIIOMY pOLi
Buxopuctants (2018 p.) Ha 1 M? HapaxoByBanocs, 3aJ1eKHO BiJ| BUI0BOIO
ckiaaxy 0000BO-3makoBOi TpaBocymimku i ii ymoopenns, 1036—1770 mir.
BEreTAaTHBHHUX MATOHIB TPaBs, TO y Apyromy (2019 p.) — mumre 789—1242 .,
abo Ha 41,5-35,8 % mene.

Bapro Bim3HauuTH, 110 3MEHIIEHHS LIUIBHOCTI 000OO0BO-31aKOBOTO
TPaBOCTOIO BIiIOyBasoCs SIK 3a pPaxyHOK 3JIaKOBOro, Tak i ©00060BOro
KOMITOHEHTIB.

4. IliabHicTL TpaBocTO 0000BO-31aK0BOI TpaBocymimku I ykocy
3aJ1€KHO Bi/l TPMBAJIOCTI BUKOPUCTAHHS, IUIT. MaroHiB Ha 1 m

Tpago- VY nobpeHnst 2018 p. 2019 p. 2020 p.
CyMiIKa
1 2 3 4 5
1 Kontposb 1100 982 994
PsoKoo 1492 1010 838
N30Ps0Kgo 1668 940 1104
NsoPsoKgo 1710 863 1111
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1 2 3 4 5
I KoHTpoan 1036 926 892
PeoKoo 1436 943 804
N30Ps0Koo 1582 847 868
NeoPsoKao 1612 789 992
1 KonTtpoan 934 892 1015
PesoKoo 1240 932 848
N30Pg0Kogo 1718 1088 937
NegoPsoKao 1770 1242 952

Ipumitka. TpaBocymituka I: rpsictuist 30ipHa, DaXUTHHLEL OaratopiuHa, THMOQiiBKa
JydYHa, KOHIOIIMHA TiOpHIHA, JIABCHELb poratuii; TpaBocymimka II: rpsctuus 306ipHa,
HNaXUTHULSL OaratopiuHa, TUMOGQIiBKa JIydHa, KOHIONIMHA JIy4HA, JISBEHELb POTaTHil;
tpaBocymimka III: rpsicturs 36ipHa, HaXUTHULEE Garatopiuna, TUMOGDIIBKA Ty4yHA, KOHIONIHHA
riGpu/aHa, KOHIOIINHA JIy4Ha.

3MeHIICHHSI TYCTOTH TPAaBOCTOI MEpLIOr0 YKOCY Ha TpeTil pik
BukopucTaHHs (2020 p.) HOPIBHAHO 3 APYTHM POKOM BifOyBajoCs 3HAYHO
MOBUTHHINIE, a Ha BapiaHTaX, yAOOPCHWX TOBHHUMH MiHEpaIbHUMHU
J0OpHBaMK, BOHA HaBITh JIEIIO 3pOCTala.

BucnoBku. l[UIbHICT CiSIHOTO TPaBOCTOKO 3aJIXKHTh Bij 0araTthbox
aHTpONOreHHnX (aKTopiB, 1 30KpemMa BiA MiA0OpYy KOMIIOHEHTIB MJIs
0araTopiuyHOT TPaBOCYMIILIKH, a TAKOX BiJl yJJOOPEHHS.

Haii6inbiy HiibHICTh TPABOCTOIO CIIOCTEPIrajid y TPaBOCYMIIIII,
JIe pa3oM 3i 3J1aKaMUu TPSCTHIICIO 30IPHO0, MAKUTHHUICKD 0AraTopivuHOO 1
TUMO(DIiBKOIO JIydHOI BHUCiBaIM ©O000BI — KOHIONIMHY TiOpUIHY 1
JSAABEHEIh poraTuii abo KOHIOMIMHY JYyYHY 1 KOHIOIIMHY TiOpHIHY.
3aJle)HO BiJl HOPM BHECEHHX J0OpUB Ha 1 M? MX MiISHOK HApaxXOBYBaIU
1025-1240 i 986—1305 mit. marosis.

VY 6000B0-31aKOBOMY TpPABOCTOI NepeBakalM 3i1akoBi TpaBu. Ha
HHUX, 3aJIeKHO BIJ CKIagy TpPaBOCYMINIKM W yJIOOpEHHs, IPHUIAAAIO0
57,6-79,9 %, Toni sik Ha 6000Bi — 15,3-38,6 %, a Ha pi3HOTpaB’s — 2,6—
5,3 %.

BHeceni 3 BecHHM MiHepanbHi J00pHBa NO3WTHBHO BIUIMHYJIHM Ha
HIUTBHICTE  0000BO-371AKOBOTO TPaBOCTOI. BoaHoYac HaWCTIpUSATIMBIII
YMOBH Il KyHIICHHA 3JaKOBHX TpaB CHOCTEpiraad MpH YHOOpeHHI
MOBHUMHU MiHEpaJbHUMH NOOpHBaMH 3 po3paxyHKY NeoPeoKgo, 0000BHX —
npyu BHeceHHi PgoKoo.

Y gapyroMy ykoci OLIBII IHTEHCHBHO BiIOYBAJOCS TaTyKEHHS
6000BHUX TpaB, IO CHPHUIO 30UIBIICHHIO LIUIBHOCTI TpaBOCTOIO Ha 70—
226 mT. narouis Ha 1 M2 BopgHodac 3pocTana i 3a6e30€4eHICTh MIiTBHOCTI
TPaBOCTOIO Taly)eHHsM O0o0oBux TtpaB mo 17,4-51,1 %, Tomi siK y
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nepIIoMy ykoci BoHa craHoBmia jume 15,3—-38,4 %. Haiibinpm cnpusTinsi
YMOBH i1l (JOPMYBaHHs BEreTaTUBHUX MaroHiB 00OOBHMX TpaB CKIIaJaucs
B YCIX TPaBOCYMIlIKax Ha HeysoOpeHOMY BapiaHTi i BapiaHTi 3 BHECEHHSIM
e pocdopHo-KaniitHux 100puB PeoKeo, 3makoBux — Ha ynoOpeHHX
NOBHMMHU MiHepanbHuMu noopuBaMu NeoPeoKgo. Taky k 3akoHOMipHICTH
I10J10 TMHAMIKH IIITBHOCTI CiSTHOTO TPaBOCTOIO CIOCTEPIrajiy i B TPETbOMY

YKOCI.

3 TpbOX pOKIB BHKOPHUCTaHHSA OO0OOBO-3TaKOBOi TPaBOCYMIIIKA
HalOumbIm BimgyTHE 3MeHIIeHHs (Ha 41,5-35,8 %) ryctotm TpaBoCTOIO

BinOyBa€eThCS HA APYTHH PiK.

Cnucox BUKOPHCTAHOI JiTepaTypu
1. Arpoeko0ioJoTiuHi OCHOBH CTBOPEHHS

Ta BHKOPUCTAHHSA JIy49HHX  (IiTOLCHO3IB
/ M. T. Spmomok Ta iH. JIbBiB : CITOJIOM,
2013.304 c.

2. babuu A. O. Meroauka npoBeIeHHS
JOCHIB 10 KOPMOBHPOOHWLTBY. BiHHMIH,
1994. 88 c.

3. Borosin A. B., Cmocap L. T., Llapen-
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KuiB : Arpaphna Hayka, 2005. 360 c.
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Ne 11. C. 48-53.
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®OPMYBAHHSA CISHOI'O ®ITOLNEHO3Y 3AJIEXKHO
BIJI KOMIIOHEHTHOT' O CKJIAJTY TPABOCYMINIEN

MeTol0 HaIINX JOCII/DKEHb € BCTAaHOBJIEHHS 3aKOHOMIPHOCTI (hOpMyBaHHS
KOPMOBOT NPOJYKTHBHOCTI CISTHUX CiHOKOCIB KOPOTKOTPHBAJIOTO BUKOPUCTAHHS Ha
JIEPHOBO-TIA30IUCTHX IpyHTax I[lepenkapnarts 3alekHO Bil migbopy 600oBoro
KOMIIOHEHTa Ui OaraTopiyHux TpaB. HaBemeHo pe3ynbTaTél NOCIHIUKEHb IIOJ0
BIUIMBY KOMIIOHEHTIB TpPaBOCYMIIIKM Ta iX CIIBBiJHOIIEHh Ha (HOPMYBaHHS
MPOAYKTHBHOCTI Ta OOTaHIYHOrO CKIAAy B piK 3aKIagKd Ta TMEpHIHd pik
BHUKOPHCTAHHS TPABOCTOIO.

Hocnig 3akmageno B 2020 p. Oe3MOKPHUBHUAM JITHIM CTPOKOM CiBOH.
ArpoTexHiKa 3aralpHONpHiHATa 11t 30HU [lepenkapnarts. [l opiuno mix TpaBocriit

BHOCHMO N3oPsoKgo. OOk ypoxaro y mocmigax mpoBoIiiH y (asi rocrmomapcbkoi
cruriocti (0000BHX TpaB — OyTOHi3amii, 37TaKOBHX — HAa IOYaTKy KOJOCIHHS)
LIIIXOM PYyYHOTO CKOLIYBaHHS Ta HACTYNHOTO 3BaXKyBaHHS IOBITPSIHO-CyXOl1 MacH.
s BU3HaueHHS OOTaHIYHOTO CKIany BpO’Karo BimOupamu mpoOu 3eneHoi macu 3
MOAIJIOM Ha 00TaHIKO-TOCHIOAAPCHKI IPyIH: 311aKH, 6000BI, pi3HOTPaB’sl.

Jnst ciBOM BHKOPHCTOBYBAJIM paliOHOBaHI COPTH OaraTOpiyHUX Tpas,
3aHeceHi 10 J{ep)kaBHOrO peecTpy COpPTIB POCIWH, NMPUAATHUX VISl MOMIMPEHHS B
Vkpaini, a came: THMOQiiBKa JyqHa (copT [Tideipsnka), MXUTHULS OaraTopidHa
(copt Apozobuywvkuii 16), koctpuid odepersiHa (copt Cuepiuka), KOHIOIINHA JTyYHA
(copt Ilepedkapnamcvra 6), NSANBEHEUb poraTHil (COpT AsKc), JOLEpHA MOCIBHA
(copt Cunioxa).

BcranoBneHo, 1m0 HaWBHUIY BPOXKAHHICTh y MEPIIAN PiK BHKOPHUCTAHHS
TpaBoCTOIO 3abe3neunsia 0araToKOMIIOHEHTHa TpaBocyMimika (12,6 T/ra cyxoi Macu
3 piBHeM peHTabenbHOCTI 59 %). Cepen JBOKOMIIOHEHTHHX TPaBOCYMIIIOK
HalBHIIMM TOKAa3HHUKOM NPOIYKTUBHOCTI BiA3Haumiacs TuUMOQiiBKa Jiy4Ha
(14,4 xr/ra) 3 KOHIOMKHOW JTy4HO! (9,6 Kr/ra) — 12,0 T/ra cyxoi pe4oBHHH, PiBEHb
penTabensHoCTi cTaHoBUB 51 %.

OpHoBuOBHH mociB TUMOGDiiBku syqroi (12 kr/ra) 3abe3meunB 7,56 T
cyxoi Macu 3 1 ra.

3’sicoBaHO, MO0 BHIIMH BMICT CisfHUX O0O0OOBHX TpaB copMyBaBcs y
cxyagHuX TpaBocymimkax (80,7 %) 3 CyMiCHEM BHPOIILYBaHHIM TUMO]IiBKI TydHOT
3 KOHIOIIMHOIO JIYYHOIO, JIFOLIEPHOIO MOCIBHOIO Ta JISIBEHLIEM POTaTHM.

Cepe/l ABOKOMIIOHCHTHHX TPaBOCYMilliell BUIi BMicT 6060BuX (83,0 %)

© Kapacesuu H. B., 2022
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CIOCTEpiraii Ha OUISHKaX 3 TUMO(IiBKOIO JIy4yHOIO Ta JIOLEPHOIO0 MOCIBHOW. Y
TpaBOCYMILILi TUMO(ITBKU JIYYHOI 3 JISIABEHIIEM POraTUM 4acTka 1iei 6000Bo1 TpaBu
B ypoxkai 3eneHoi Macu Oyna HaitHmxk4010 (54,0 %).

KonrodoBi ciioBa: TpaBOCYMINIKH, BpOXKaHHICTB, cyXa Maca, OOTaHIYHHMH
CKJIaJI.

Nataliia Karasevych

Institute of Agriculture of Carpathian Region of NAAS

Formation of sowed phytocenosis depending on the component
composition of grass mixtures

The purpose of our research is to establish formation patterns of fodder
productivity of short-term use seeded hayfields on sod-podzolic soils of
Precarpathians depending on the legume component selection for perennial grasses.
The article presents studies' results of the grass mixture components' influence and
their ratios on the formation of productivity and botanical composition in the sowing
year and first year of grassland use.

The experiment started in 2020 with a coverless summer sowing period.
Agrotechnics is generally accepted for the Precarpathians zone. Every year we apply
NsoPsoKgo under the herbage. The yield in the experiments was taken into account in
the phase of economic ripeness (legumes in the budding phase, cereals in the phase
of the heading begin) by manual mowing and subsequent weighing of the air-dry
mass. To determine the botanical composition of the crop, samples of green mass
were taken, divided into botanical and economic groups: cereals, legumes, herbs.

For sowing, zoned varieties of perennial grasses included in the State
Register of Plant Varieties suitable for distribution in Ukraine were used, namely:
timothy meadow grass (Pidgirianka variety), perennial fenugreek (Drohobytskyi 16
variety), tall fescue (Smerichka variety), meadow clover (Peredkarpatska 6 variety),
birdsfoot trefoil (variety Ajax), alfalfa (variety Syniukha).

It has been established that the highest yield in the first year of using the
herbage was provided by a multicomponent grass mixture of 12.6 t/ha of dry mass
with a profitability level of 59 %. Among the two-component grass mixtures was
noted to have the highest productivity rate — timothy meadow grass (14.4 kg/ha)
with red clover (9.6 kg/ha) — 12.0 t/ha of dry matter, level of profitability was 51 %.

Single-species sowing of meadow timothy grass (12 kg/ha) provided 7.56 t
of dry weight per 1 ha.

It was found that the highest content of sown leguminous grasses was
formed in complex grass mixtures (80.7 %), with the joint cultivation of meadow
timothy grass with meadow clover, sowed alfalfa and birdsfoot trefoil.

Among the two-component grass mixtures, the highest content of legumes
(83.0 %) was observed on the areas with timothy grass and alfalfa. In the grass
mixture of meadow timothy with birdsfoot trefoil the share of this leguminous grass
in the green mass yield was the lowest — 54.0 %.

Key words: grass mixtures, yield, dry mass, botanical composition.
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Beryn. B Ykpaini B yMoBax CTaHOBIICHHS PUHKOBHUX BiJTHOCHH Ta
(iHaHCOBOi KpW3MW, B SIKIH ONWHMIIOCS CUILCbKE TOCHOAAPCTBO, BUHHKIIA
notpeda y CTBOPEHHI KYJBTYPHHX CIHOXaTeil sK JDKepenaa OTpUMaHHS
BUCOKOINOXXMBHUX 1 HaWJemeBIIMX KOPMIB [yl TBapuHHHMLTBa. Llg
oOCTaBMHa 3MyIye [IyKaTH aJbTCPHATUBHI LUISIXM  301JbIICHHS
NPOJYKTHUBHOCTI  CLIBCHKOTOCIIONAPCEKUX POCIHMH 13  3aCTOCYBaHHSIM
MaJluX /103 MiHEpaJbHUX JOOPUB Ta MaKCUMaJIbHOIO BHKOPHCTaHHS IX
0iONOTIYHNX MOXKIMBOCTEH NUIAXOM MiAOOpPY ONTHMAIBHOTO CKIATY
TPaBOCYMIIIOK, 3aCTOCYBaHHS OiOJIOTIYHO AaKTUBHUX pPEYOBHH, IO
CTUMYJIIIOIOTE PiCT i PO3BUTOK POCINH, MiABUIIYIOTH X TPOAYKTHBHICTD i
AKICTh ypoXKal0 B CHCTEMi TIPyHTO3aXHCHOTO 3emiepoOcTBa. 3
CeKOHOMIYHOi ~TOYKHM 30py, CepeA BCIX 3€JICHHX KOPMiB, IO
BUTOTOBJISIFOTHCS, KOPMH 13 CiHOXKaTeH i MmacoBHIN € HaipemeBmumu [6, 10,
12, 13].

IIpoTte cmia BiA3HAYWTH, IO CisHI Ta MPHUPOIHI KOPMOBI YIijs
3HaXOJAThCS HE B HAHKPAILIOMY 13 FOCIIOIAPCHKOI TOUKHU 30py cTaHi. OiHIM
i3 B&XKJIMBUX AaCIEKTIB MiABHIICHHS MPOJIYKTUBHOCTI JIYK € pPO3poOka i
OCBO€HHSI 1HTEHCHBHHMX PECYpCOOLIaJHUX TEXHOJIOTIH, 3TiJHO 3 SKUMH
MOBHiIIE TocsTaeThes 3a0e3nedeHHs noTped pociuH 1 TBapuH. Ha choroaui
BPOXAWHICTh CIHOKOCIB 3aJICXKHTPH IEPII 332 BCE Bix 3a0e3MedeHHS POCIUH
MiHEepaIbHUMH eJIeMEHTaMH, 1 30KpeMa Haioinpme azotoMm [14, 15, 21, 23].
VY 3B’sA3Ky 3 TUM, OI0 MiHEpalbHI AOOpHBAa Ha JYYHHX YTiIIAX dYepe3 ix
BHCOKY BapTiCTh 3aCTOCOBYIOTH PiZIKO a0 i1 B3aralli He BHKOPHCTOBYIOTb,
TOMY 3HAYHY pOJb y MiABUINEHHI MPOJXYKTHBHOCTI CIHOKOCIB Bifirpae
6iooriunwuii a3ot 6000BuUX Tpas [20, 22, 24, 27, 28], BUKOPUCTAHHS SKOTO
Jla€ MOXKJIMBICTb CYTTEBO O3/I0POBHTH €KOJIOTIYHY CHUTYallil0, OCKUJIbKH BiH
HE MIPOHUKAE B IPYHTOBI BOJIM, HE HAKOITUYYETHCS Y BOJOMMaX CTIYHUX BO/I,
He 3a0pyaHIoe atMocdepy, He MOpylIye Oi0JOTiuHOI pIBHOBAark B IPYHTI.
301IbIIEHHST BUKOPUCTaHHS OOOOBHX TpaB y JIyKIBHHLTBI € CKJIaJ0BOIO
NpOTpaMH 3 BIPOBA/KEHHsI €HEProOIaHUX TEXHOJIOTI 32 KOPIOHOM.

JocmimkeHHsIMH, TTPOBEACHUMH 3 Pi3HUMH OOOOBHMHU BHAAMH B
pi3HMX reorpadiyHuX Ta KIIMaTHYHUX YMOBaX, BHSBJIEHO, 1[0 BKIIOYECHHS
06000BHX KOMIIOHEHTIB /0 CKJIaJy JYy4YHHX IIEHO3IB 0e3 BHECEHH:
MIiHEpaJIbHOTO a30Ty MiJBHUINYE NPOAYKTHBHICTH JIydHHX yrigp y 1,5-2,5
pa3y MOpiBHSHO 13 371aKOBHUMH TpaBOCTOSIMH Ha (oHI pocdopHO-KaiiiHOTO
xwuBneHHs [16, 17, 19]. BupouryBanns 0000BUX TpaB SIK KOMIIOHEHTIB
6000BO-37TAaKOBUX TPAaBOCYMIIIOK HE TUIBKH JAa€ MOXJIHMBICTH IiJBUIIUTH
MPOIYKTUBHICTh CISSHUX JyYHUX IICHO3IB, @ W OOYMOBIIIOE TMOJIMIIECHHS
SKOCT1 KOPMY Ta pOJAIOYOCTI IpYHTY [2, 3, 4, 7].

98



ISSN 0130-8521. [TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2022. Bum. 71 (1)

B ocramHi pokm OaraTo BHAATHUX BYCHHX TEOPETHUIHO
OOIpYHTYBaJ 1, TMpPOBIBIIM  PsiA  JIOCHIPKEHb,  PEKOMEHIYBaH
ONTHMI3yBaTH arpojaHaAmadTH, 3MEHIIMBIIM UIONI PULT Ta 301IBIIUBIIH
JMy4Hi yrigas Ta gicd. Yepes BiICYTHICTh HaJIS)KHOTO JOTIISAY B Cy4acHHX
YMOBax ypo)KaiHICTh ciHOXaTel ctaHoBuTh 1,5—1,8 T/ra cina, mo Maibke y
5-7 pa3iB MeH1e Bijl IXHbOT NOTEHIII{HOT MPOTYKTUBHOCTI.

BaratbmMa JOCHIJ)KEHHSMH BCTaHOBJEHO, IO MJIsI CTBOPEHHS
BHCOKOIPOTYKTHBHHUX ciHOXaTei noTpibHO BHKOPHUCTOBYBAaTH
TPaBOCYMIMIKY 3 OaraTOpigHUX TpaB, sika 3a0e3MeUnTh BUILY W CTaOUIBHIITY
BPOXaWHICTh TOPIBHSIHO 3 OJHOBHIOBIUMH TOCiBaMH O000OBHMX UM 37aKOBUX
TpaB. BHacninokx Bpamoro mo0opy TpaBOCYMIIIOK € MOKIHBICTH 30epertu
BHCOKY IIPOIYKTHUBHICTH yTiJb MIPOTATOM 0araTboX pokis [5, 13].

[lepenxapnaTrss € 30HOI0 JOCTaTHHOTO 3BOJIOKCHHSA 1 SIBIISIE
co00I0 XBWJISICTE WIiJBUIICHHS, TOMY BEJIEHHS TBAapUHHUITBA CIij
0a3yBaTH Ha OCHOBI JYYHOTO KOpMOBHpOOHMUTBA. [lyisi oxepKaHH
BHUCOKOT MPOIYKTHUBHOCTI TPABOCTOIB MOTPIOHO 3a0€3ICUNUTH MPABUIbHUAN
miabip iX BUAIB, TEPMIHM BUKOPUCTAHHSA 1 AOTIISL 32 HUMU.

Ha cporonni He pO3KpUTO XapakTep B3aEMOBIJHOCHH OKPEMHX
BUJIIB y MIPOILIEC] )KUBJICHHS. 3a CyMICHHX IIOCIBIiB 1lIe HEJJOCTATHHO BUBYCHO
00opoTrOy 3a iCHyBaHHA Ta KOHKYPEHTOCIIPOMOXHICTH JESKHUX BHIIB TpaB.
e 31e0impm10ro CTOCYEThCSI 0000BUX 1 3TaKOBUX TPaB Y JIyIHHUX IICHO3aX.

BaxxmBuM € mobip TpaB y CyMIMIKax, OCKIIBKH BiJ HBOTO
3aJIeKUTh HE TUTBKHW BHUAOBA CTPYKTYpa, a W XIMIYHHUH CKIIAJ i TIO)KUBHICTh
KopMy. 3MiHA CepeloBHINA Y TPOIECl KHUTTENSUIBHOCTI POCIUH €
OCHOBHOIO MPHYUHOI iXHBOrO B3aeMOBILIMBY. Ilepiine wicie 3aiiMae
KOHKYpEHIliSi 32 TOXUBHI PEYOBUHHM, BOJIOTY, CBITJIO, JApyre —
HAarpoOMa/DKeHHS BIIMEpJIMX PELITOK POCIWH, PO3KJIah SIKMX MOXKHA
NPUCKOPUTH BallHYBaHHSM 1 BHeceHHsM no0puB [13, 24, 25, 26, 29]. 3a
0OTaHIYHMM CKJIQJIOM TPAaBOCTOK) YaCTO OIHIOIThH SKICTh KOPMY, HOro
OioJIOTIUHY TIOBHOIIHHICT 1 JOBroBIiUHICTH (iToneHo3y. BiH Takoxk
CBIIUUTH MPO 3MATHICTh KYJNBTYPHHUX POCIHH OOpOTHCS 13 HeOakaHUMHU
Bugamu Oyp’sHiB [8, 9, 11].

B3aemoBmnB pocimH Ta OOTaHIYHMH CKJaJ IIEHO3IB MOJKHA
¢opmyBatn, 3MiHIOIOUM cepenoBuie y OakaHoMmy Hampsmi. Tomy Ha
ChOTO/IHI aKTyaJlbHHM € BHMBYEHHS IPOAYKTHBHOCTI CISHUX CIHOKOCIB,
3aKIaJIeHUX Ha JEPHOBO-TIJ30JHMCTHX IPYHTax, 3aJIeKHO BiA  Migbopy
6000BOr0 KOMIIOHEHTA JUIsl 0araTOPiYHUX TPaB.

BuBueHHAM e(pEeKTHBHOCTI BHKOPHCTaHHS OaraTtopigHmx 6000BO-
3JIaKOBUX TPAaBOCYMIIIeH $K JDKepesa MiABHMIICHHSA OUIKOBOCTI KOpPMY 1
CUMOIOTHYHOTO a30Ty B Pi3HHMX perioHax Hamoi KpaiHu 3aiimarnocst 6arato
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mociimHuKiB. IIpoTe 10 OCTaHHBOTO dYacy Ie HEOOCTAaTHBO 3 SICOBAHO
3aKOHOMIPHOCTI BIUIMBY OKpeMHX (DaKTOpiB, 30KpeMa HOPM BHUCIBYy Ta
CHIBBIJHOIICHHS  OaraTOpiyHMX TpaB y CyMillaX, 3acTOCYBaHHS
MiHEepaJIbHUX JTOOpUB Ta OCOOJIMBOCTEH iX BHECEHHS, IHOKYJISLII HAaCiHHS
HOBUMH BHCOKOC()EKTMBHUMHM IITaMaMU a30T(IKCYIOUHX MIKpOOpPraHi3MiB
TOIO, HA TIPOYKTUBHICTh 000OBO-3TAKOBUX IICHO3IB, MOKUBHICTD 1 SKICTh
OTPUMAaHUX KOPMIB, IO 1 CTaJl0 METOK Ili€i pPOOOTH — BCTAHOBHUTHU
3aKOHOMIPHOCTI (hOpMyBaHHS KOPMOBOI NMPOAYKTUBHOCTI CiTHUX CIHOKOCIB
KOPOTKOTPUBAJIOTO BUKOPHCTaHHSI Ha JEPHOBO-TIJ30JHCTHX IPYHTax
IlepenkapmaTTs 3amexHO Bim migdopy ©0000BOrO KOMITIOHEHTa ISt
OaraTopigyHHX TpaB Ta IX YIOOpEHHS.

Martepiann i meronn. ExciepiMeHTansHy poOOTy MPOBOIIIN B
[lepenkaprnaTcbKOMy BiAii HAYKOBHUX OOCTIIKECHb [HCTUTYTY CiTBCHKOTO
rocrogapcTBa Kapnatcekoro periony HAAH (c. Jlimus JIporoOuibkoro
p-ay JIbBiBChbKOi 00:1.). Jlocmig 3akiaZeHO Ha JIECPHOBO-IIA30JMCTHX
MIOBEPXHEBO OTJIEEHUX CEPEAHBOKUCIINX CYTIIMHKOBUX IPYHTaX.

ATpoTexHika Ha JOCHITHHMX JUISHKAax 3arajbHONpPHUHHSITA, 32
BHUHSATKOM €JIEMEHTIB, SIKi BUBYAJIH.

VY gjocnmigi BUCiBanM paiioHOBaHI COpPTH OaraTOpiyHUX TpasB,
3aHeceHi 10 JlepKaBHOTO pEeecTpy COPTIB pOCIHMH, MNPUAATHAX IS
noumMpeHHs B YKpaiHi, a came: tuMmodiiBka nyuna (copT [lidzipsnka),
NaXuTHHLL OaratopiuHa (copT Lpoeobuyekuii 16), KOCTPHIL OYepeTsHA
(copt Cmepiuka), xoHiomuHa ny4una (copt Ilepeoxkapnamcoka 6),
JsIIBeHEUb poratuii (copT Asxc), nouepHa mnociBHa (copt Cunioxa).
ChiBBiiHOIIEHHS KOMIOHeHTiB cyMitiku: 40 % 0600oBux, 60 % 3makoBuX
Tpas.

[{opiuno mig OaraTopiuHi TpPaBH PAHHBLOK BECHOIO BHOCHIIH
N30PsoKoo.

JocnipkeHHs] BUKOHYBaJM 32 METOJHMKOIO [HCTUTYTY KOpMIB
HAAH [1]. OOxuik ypoxkaro 3IiHCHIOBAIM CYyLUJIBHAM METOJOM 3
MOCJIITOBHAM 3BaXKYBaHHSAM 3 KOXKHOI IUISTHKH, BPOXKalHICTh MOJABAIN B
a0COIIFOTHO CyXill Maci 3 MmomnepeHiM BU3HAYEHHSIM TirPOCKOIIIYHOT BOJIOTH
BUCYIIyBaHHSM npoOu cHoma Baroto 0,5 kr 3a temmeparypu 105 °C no
noctiftnoi macu  (ACTY ISO 6497:2005). BusHaueHHsS BHIOBOTO,
00oTaHIYHOTO CKJIaZy, CTPYKTYPH BpOXal 1 IIIJIBHOCTI TPaBOCTOO
NPOBOJWIIM NUIIXOM BiAOOpY NpoOM 3eneHO0l Mach 3 JIUITHOK KOXKHOTO
BapianTa 1o 0,25 M? i3 MepLIOTo Ta TPETHOrO TOBTOPEHD, AKi TOAIIAIN Ha
OoTaHiKO-TOCHIOJAPChKi Tpymu: 37aku, ©0000Bi, pizHotpas’s (JACTY
6017:2008). OmpamroBaHHsl Ta y3araJbHEHHS pPeE3yJbTaTiB JAOCHTIIKEHb
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MPOBOIMIIN, BUKOPHCTOBYIOUH CTATUCTUYHHUI aHaNi3 PE3yNIbTaTiB MOJIBOBHX
JOCHIIB y 3eMiepooctBi [17].

PesyabraT Ta odroBopennsi. Jlociig 3aknaneHo Oe3MOKPUBHUM
JiTHIM cTpokoM ciBOu B 2020 p. [ToroaHi yMOBH BUSBHIIHCS CITPUSTINBUMUA
JUIL POCTy 1 pO3BHTKY Ta ()OPMYBAaHHS BpOXKal0 JIMCTOCTEOIIOBOT Mach
Oararopiyaux TtpaB. Jlito Oyj0 cHEeKOTHMM Ta JomoBHM. Haiibinbiry
CepeHbOMICSYHY TeMIlepaTypy HOBITps croctepiranu y cepmHi — 19,7 °C,
mo Ha 2,4 °C Bume 3a HOpMy. Y YepBHI Ta JUIHI BoHa craHoBmia 18,4
—19,0 °C, mpote Tex Oyna BHIOI 3a HOpMY BignoBigHo Ha 2,2—-1,4 °C.
Haii6inpin mocynmummBuM BUAABCA CEpIIeHb, NIe Bumaio jume 31,4 MM, mo
Ha 30,5 MM, MeHIIe BiJ cepeIHhOOAraTOpPIiYHMX IOKA3HUKIB. JlocTaTHBO
nmomoBuM OyB depBeHb. OmaxiB Bumamo 131,5 MM, abo Ha 12 MM BHImEe 3a
HOPMY.

V pik 3aknagku gociiny chopMyBaBcs HEIOBHOLIHHUN OJIMH YKicC.
OTpuMaHi 1aHi CBiA4aTh, IO B PiK CiBOM CyMilIKa 3 KOHIOIINHHU Jy4HOI Ta
TUMO]ITBKH JIy4HOT IepeBaXkae 3a TEMIIAMU HapPOCTaHHS BEreTaTHBHOI Macu
(9,4 t/ra 3enenoi Ta 2,17 T/ra cyxoi Macu) Ha MOYAaTKOBOMY IMepiofi
BereTalii Bei iHII TpaBocyMiniku (Tadm. 1).

1. YpokaiiHicTh CiSTHOr0 arpomeHo3y 3ajie)KHO BiJ KOMIIOHEHTHOTO
cKJIaay TpaBocymimok (2020 p., nepumii pik JKUTTSI TPABOCTOI0)

Ne TpaBocyMmimmku
. . . Cyxa maca, 1/ra
Bap.| (BuaW TpaB i HOPMU BHCIBY HACIHHsI, KI/Ta)

1 | TumodiiBka mygna (12 xr/ra) 1,17
2 TumodiiBka ryuna (14,4 xr/ra) + KOHIOUINHA

ny4ra (9,6 xr/ra) 2,17
3 TumodiiBka myuna (14,4 xr/ra) + JronepHa

nociBHa (9,6 kr/ra) 1,67
4 TumodiiBka myuna (14,4 xr/ra) + I1aBeHEb

poratwuii (9,6 kr/ra) 1,73

Tumodiika nyuna (14,4 kr/ra) + KOHIOLIMHA
5 | myuna (3,2 kr/ra) + nrorepHa MociBHA
(3,2 xr/ra) + naaBeneup poraruit (3,2 kr/ra) 1,93
TumodiiBka myuna (4,8 kr/ra) + maXuTHULA
Garatopiuna (4,8 Kr/ra) + KOCTpHIS CXiTHA
6 | (4,8 kr/ra) + xoHtomuHa ny4yna (3,2 kr/ra) +
TsABEHEIh poratuit (3,2 Kr/ra) + nrorepHa
nociBHa (3,2 kr/ra) 1,70
HIPgs 0,11
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Cymimka 3 y4acTiOo JIABCHIIO pOTaToro Ta THMOQIIBKH Jy4HOI
Yyepe3 MOBUIBHINIMK PICT 1 PO3BUTOK JIJBEHIIO Yy HEPIIOMY POIL JKHTTS
3a0e3neynia Jeno MEHI MMOKa3HUKU NpoayKTuBHOCTI (7,40 T/ra 3emeHol
Macu 3 BUXOJIOM cyXoi peuoBunH 1,73 1/ra). TpaBocTiil JrOLEPHU MOCIBHOT
3 TUMOQIIBKOIO JTy4HOIO OyB HaifiMEHII MPOJYKTUBHMH Cepes yCiX CIsTHUX
TpaBocyMirieil. le moB’si3aH0 HacamIiepes 3 HEIOCTATHHO CIPUSTIUBHUMHU
IPYHTOBUMHM yMOBaMH [UIi POCTY 1 PO3BUTKY JIIOLIEPHU IOCIBHOI.
YOTHPUKOMITIOHEHTHa TPaBOCYMIII 3 THMOGMIIBKA IIydHOi, KOHIOIIHMHU
JYYHOI, JFOIIEPHU ITOCIBHOI Ta JISIBEHIIO POTaTOro B MEPUIMH PiK KHUTTS
TpaBoCcTOIO chopmyBasacs 3 mpoxykTuBHicTI0O 8,70 T1/ra 3emeHol Ta
1,93 1/ra cyxoi macu. JlomaTkoBe BKJIIOYEHHS B TPABOCYMIII 3ITaKOBUX
KOMIIOHCHTIB (MaXUTHHLL OaraTopiuHa (4,8 Kr/ra) Ta KOCTpHI CXimHa
(4,8 xr/ra)) mpu3BeNo 0 3MEHIICHHS MOKa3HUKIB ypoxaiHocTi (Ha 11,7 %
senerol Ta 11,3 % cyxoi macu), IO 3YMOBJICHO MOBLIBHUM PO3BUTKOM
3JIaKOBUX TPaB Yy piK CiBOM, BMICT SIKHX Y TPaBOCTOi CTaHOBHB Jjmiue 32 %
(tabn. 2).

2. Boraniunmii ckyag  ciiHOro  arpomeHo3y  3aJIe;KHO  Bif
KOMIIOHEHTHOT'0 CKJIaAy TpaBocyMmimok (2020 p., nepmmii pik *KMTTS
TPaBOCTOI0)

- - - 5 "
Ne TpaBocyM%mKI/I (B.I/IZ[I/I Tpas 1 Bu pocim %'y 3€IIeHIH
Bap. HOPMH BHCIBY HACIHHS, KI/Ta) Maci
1 2 3 4
3I1aKU 85
1 |TumodiiBka ryuHa (12 xr/ra) pisHOTpAR 15
TumodiiBka myuna (14,4 xr/ra) + SR 18
2 6000Bi 70
KOHIOIMHA JTydHa (9,6 Kr/ra) - ;
pizHOTpaB'st 12
TumodiiBka myuna (14,4 xr/ra) + ST 18
3 . 0000Bi 74
monepHa mocisHa (9,6 kr/ra) - ;
pizHOTpaB'st 8
TumodiiBka nmyuyna (14,4 xr/ra) + STOR 22
4 . 6000Bi 66
nsaBeHeb poratui (9,6 Kr/ra) - ;
pi3HOTpaB'st 12
TumodiiBka myuna (14,4 kr/ra) + | 31maku 20
5 [KOHIOWIMHA JIy4Ha (3,2 xr/ra) + 6000Bi 75
nmronepHa mociHa (3,2 kr/ra) + . . 5
nsBeHenb poratuil (3,2 kr/ra) PISHOTpaB 4
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1 2 3 4
TumodiiBka myuna (4,8 kr/ra) + 37IaKH 32
MakKuTHAL Oaratopivyna (4,8 kr/ra) | 6060Bi 64

+ kocTpuus cxinHa (4,8 kr/ra) +
KOHIOIIMHA JTyuHa (3,2 kr/ra) +
nsBeHeb poratuid (3,2 kr/ra) +
mronepHa nocisHa (3,2 xr/ra)

pi3HOTpaB's 4

HaBeneni naHi cBiguaTh, IO B TEPIIMH pPiK BHKOPHCTaHHS
KOHIOIIVHA JTyYyHa TIepeBa)kae JISIBEHEb POraTHii Ta JIIOILEPHY MOCIBHY 3a
IHTCHCUBHICTIO (OpMYyBaHHS BETETATUBHOI MacH B JpYyTid TOJOBHHI
BeTeTallil TPaBOCTOIO.

HaiiBumuit  BigcoTkoBmii BMicT 000OBHX KOMIIOHEHTIB Y
JMOCTIKYBAaHMX TPaBOCYMilIKaXx Oylo Big3HA4eHO Ha BapiaHTi 3
TUMO(DIiBKH IJIy9HOi, KOHIOIIMHU  JIy9HOI, JIIOLIEPHH IIOCIBHOI  Ta
JSIIBEHII0 poraroro — 75 % 3a BMICTY 371aKk0BOro KoMItoHeHTa Jinmie 20 %
B 3eneHii Maci. JlomaTKoBe BKIIOYEHHS B CYMIIIKy 3J1aKOBHX TpaB
(TumMoiiBka nyuyHa + NaXUTHULS OaratopiyHa + KOCTpHULS cXigHa +
KOHIOIIIMHA JIyYyHa + JIABCHEIb POTATHI + JFOIICpHA MOCIBHA) 301IBIITYBAIO
ix BizcoTok 1m0 32 %, BMIicT 0000BHX TpaB 3MeHIITyBaBcs a0 64 %. Bwmicrt
pI3HOTpaB sl HA BapiaHTax JOCIiAy OyB HEBUCOKUM i cTaHOBUB 4—15 %.

VY 2021 p. Oymo mpoBeneHO TPU YKOCH 3elIeHOT MacH. BrirroueHHs
6000BHX TpaB 70 CKJIaJy TPaBOCTOIO B MEPIIMH PIK BUKOPHCTaHHS 3HAYHO
MiABHUITYBAaJIO MPOIYKTHBHICT CISTHUX IIEHO3IB TOPIBHSIHO 3 OJHOBHIOBUM
mociBoM THMOQiiBKM JydHOi. Tak, HaWBHINY BPOXKAWHICTH 3abe3medruia
0araTOKOMITOHEHTHa TpPaBOCYMiMmKa (TUMOQIiiBKa Jy9HA + WaKXUTHHUIL
GaraTopiuyHa + KOCTPHIII CXilHa + KOHIONIMHA JIyYHa + JISIIBEHEIb POTaTHi
+ nronepHa mociBHa) — 12,6 T/ra cyxoi macu (tabi. 3).

3. YpoxaiiHicTh CiSHOTO arpomeHo3y 3aJIe’KHO BiJl KOMIIOHEHTHOTO
CKJIaJly TPABOCYMILIOK, T/ra cyxoi macu (2021 p.)

Ne TpaBocymitku (BUIH Tpas i VYkocu C
Bap. | HOPMH BHCIBY HaciHHs, KI/Ta) I 11 111 yma

1 2 3 4 5 6
1 [Tumodiiska ayuna (12 kr/ra) 6,32 0,59 0,65 7,56
2 Tumodiika myuna (14,4 xr/ra) +

KOHIOIIKHA Jy4Ha (9,6 Kr/Ta) 5,79 3,90 2,30 12,0
3 Tumodiika iyuna (14,4 kr/ra) +

monepHa mociBaa (9,6 kr/ra) 4,01 1,69 1,61 7,31
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1 2 3 4 5 6

4 Tumodoiika myana (14,4 xr/ra) +
s aBeHeIs poratuit (9,6 Kr/ra) 5,54 1,43 1,69 8,66

Tumodiika myuna (14,4 xr/ra) +
KoHIOIIMHA JTy4Ha (3,2 Kr/ra) +
moniepHa nociHa (3,2 kr/ra)+
nsiaBeHels poratuii (3,2 kr/ra) 6,09 3,34 1,99 11,4
Tumodiika iyuna (4,8 kr/ra) +
Ma>KUTHULS OaraTopivyna (4,8 kr/ra)
+ xoctpuus cxingHa (4,8 kr/ra) +
KOHIOIIKHA Jy4yHa (3,2 Kr/ra) +
nmsaBeHes poratui (3,2 xr/ra) +
monepHa nocisHa (3,2 Kr/ra) 5,96 3,90 2,74 12,6

HIPgs 11

Ha ppyromy wicui Oyna cymimka 3 THMO(]IiBKOIO Jy4HOIO
(14,4 xr/ra) Ta KOHIOIIMHOK JIy4HO (9,6 Kr/ra), Ae BUXiM CyX0i peYOBHHH
cradoBuB 12,0 T/ra. HaliMmeHIIHi BUXia CyX0i MacH 3a TpH YKOCH OTPUMAaHO
Ha BapiaHTi 3 TEMOGIiiBKK JyuHOi (14,4 Kr/ra) Ta JIIONEPHH TOCIBHOI
(9,6 xr/ra) — 7,31 t/ra. Cmig BiA3HAYMTH, IO B TEPIIOMY YKOCI
MPOAYKTHBHICTh TPAaBOCYMIIIKH THMOQIiBKH JIY9HOI 3 JIFOIICPHOIO
MOCIBHOKO Oyia Jemo HIKYOI 3-TIOMIK YCIX JOCIHIIKyBaHHX BapiaHTIB
nmociiny (4,01 1/ra cyxoi macu). TpaBocyMmillika 3 JISIIBEHIIEM POraTUM Ta
TUMO(DITBKOO JIy4dHOO 3a0e3Ieunia BUXij cyxoro kopmy 8,66 t/ra.

HaBeneni pnani cBiguath, HI0 B MEpIIMil piK BHKOPUCTaHHS
KOHIOIIMHA JIy4yHa TIepeBa)kae JisiIBEHelb POraTHii Ta JIIOIEPHY MOCIBHY 3a
TEeMIIaMM HAapOCTAaHHs BEreTaTMBHOI Mach B JPYTii MOJOBHHI BereTauil
TpaBocToro. Komu popmyBaBcs ypoxail Apyroro ykocy oTaBH, HApOCTAHHS
BEreTaTUBHOI MacH JIABEHIIO POTAaTOro OyJo Jemio HIKYUM TIPOTH
JIOLEpHU 1ociBHOI. TOMy BpOXKaifHICTh TPAaBOCYMIIIIOK 3 YYaCTIO JISABEHIIIO
poraroro B IpyromMy yKoci Oyia IOMITHO HIXKYOFO TOPIBHSHO JI0 BapiaHTIB
TUMO(DIiBKH JTy9HOI 3 KOHIOUIMHOIO IYYHOIO 1 THMO(DIiBKH Iy4HOI 3
JIOLEpHOI0 TociBHOMW. [IpoTe y TpeThoMy ykoci 30ip cyXxoi Macu CyMiIIok
TUMOQI{BKM Jy4HOi Ta JISJBEHILIO poraroro i THUMO]IiBKM JydHOI 3
JIFOIIEPHOIO TIOCIBHOIO MTPAKTUYHO BUPIiBHABCS (Tabul. 4).
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4. bBoraniyHmii ckiIag  cigHOro  arpomeHo3y  3ajJeXKHO  Bin
KOMIIOHEHTHOT'0 CKJIAly TPABOCYMIIIOK, % Yy 3eseHiii Maci (2021 p.)
Ne TpaBocyM%mKH (B.I/IﬂI/I TpasB i Bi pociui VYkic Cepen-
Bap. HOPMH BUCIBY HaCiHHsI, KI/Ta) I 11 111 HE
37aKU 95 | 97 | 89 | 93,7
1 [TumodiiBka myuHna (12 kr/ra) pisHotpas] 5 3 11 | 633
TumodiiBka ny4Ha 371aKH 37 3 20 | 20,0
2 (14,4 xr/ra) + KOHIOIIMHA 6000Bi 61 | 95 | 75 | 77,0
imyuna (9,6 kr/ra) pi3HOTpaB'st| 2 2 5 3,00
TumodiiBka my4Ha 3J1aKH 22 | 10 | 11 | 143
3 (14,4 xr/ra) + nrouepHa 0000Bi 76 | 88 | 85 | 83,0
nociBHa (9,6 xr/ra) pizHOTpaB'st| 2 2 4 2,67
TumodiiBka my4Ha 371aKH 39 | 48 | 35 | 40,7
4 |(14,4 xr/ra) + nsnBeHEb 0000Bi 59 | 46 | 57 | 54,0
poratwuii (9,6 kr/ra) pi3HoTpaB'st| 2 6 8 5,33
TumodiiBka myuHa 3J1aKU 25 3 25 | 17,7
14,4 xr/ra) + KOHIOIIMHA |KOHIOUIMHA 72 | 90 | 66 | 76,0
imy4Ha (3,2 kr/ra) + MonepHa | jy4Ha
5 nociHa (3,2 kr/ra) + - monepHa | 2 4 3 3,00
BeHelb poraTuil (3,2 kr/ra) | jpamsenens| 1 2 2 1,70
i3HOTpaB'st| 1 1 4 2,0
TumodiiBka nyuHa 3J1aKH 21 2 30 | 17,7
4,8 xr/ra) + NaKUTHHILA KOHIOIINHA
pararopiuna (4,8 xr/ra) + JIy4Ha 75| 93601760
6 KoCTpuIls cXifgna (4,8 kr/ra) | mouepna 2 3 2 2,33
[+ KOHIOIIMHA JIy1Ha nsaBeHenn | 1 1 3 1,70
3,2 xr/ra) + JIaIBeHelb
poratwii (3,2 kr/ra) + pisHOTpaB's| 2 1 5 2,70
imoriepHa nocisHa (3,2 kr/ra)

HezanexHo Bif ckiay CYMIIIOK HAWBHIUHA yposkail OTPHMaHO B
nepimoMy ykoci. Bposkail B oTaBax BH3HauaBCS B OCHOBHOMY KiJIBKICTIO
omafiB, SKi BHIIANKM y APYTill TOJOBMHI BereTamiifHOTO mepiony, Ta ix
posnoainom. Tak, npu Tpupa3zoBoMy 30MpaHHi OaraTOpiYHUX TpaB HEPIINI
ykic 3abe3neunB 47,3-83,6 % Bpokar cyxoi Macu, Opyruid Ta TpeTid —
BimmoBigHo numme 7,8-32,5 Ta 8,6-22,0 %. 3a OXHOBHAOBOTO TOCIBY
tuMo(iiBku myuyHoi (12 kr/ra) Ha ApPYrHid Ta TpeTili yKOCH IpHIIano
BinmoBiaHo 7,8 Ta 8,6 %, Toxi gk y nepmomy — 83,6 % cyxoi macw.
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[IpoBenenuii OGoTaHIYHWI aHaTI3 IMOKa3aB IIOBHE JOMiHYyBaHHS
cisHuX 0000BMX TpaB mepex 3nakoBuMmu. Cepen JABOKOMIOHEHTHHX
TpaBOCYMIIlIeii BHIIMM BMICTOM BiJI3HAUMJIMCS BapiaHTH 3 KOHIOIIWHOIO
Jy4HOIO Ta JIFOLIEPHOIO IIOCIBHOKO, SIKMH B CEPEJHBOMY 3a TpPH YKOCH
cTaHOBUB BinmoBinHO 77 Ta 83 % mo 3eneHoi macu. JlsnBeHenpb poratuii 3
TUMO]I{BKOIO JIy4yHOIO (POpMYBaBCsl 3 JEMI0 MEHIIUM BMICTOM — JIHIIE
54,0 % 1o 3eneHoi Macu.

BucnoBku. HaiiBumy Bposkaitaicts (12,6 1/ra cyxoi macu) B
MepIMid pik BUKOPHCTaHHSA TPaBOCTOIO 3abe3rednia 0araTOKOMIIOHCHTHA
TpaBocyMimka. Cepex JBOKOMIIOHEHTHHX TPaBOCYMIMIOK HaWBUIINM
MOKAa3HUKOM TPOAYKTUBHOCTI Bim3Haumiaca THMOQiiBKa IJlygdHa 3
KOHIOIIMHOIO JTy9HOI0 — 12,0 T/ra cyxoi pedoBuHH. OTHOBHAOBHUI IMOCIB
tuMO(DiiBKH Ty9HOT 320e3mednB 7,56 T cyxoi Macu 3 1 ra.

Bumumii BMicT cisaux 06o6oBux TpaB (80,7 %) cdhopmyBaBcs y
CKJIQJIHUX TpaBocyMimieil — THMO(iiBKM JIy4yHOI 3 KOHIOUIMHOIO JY4YHOIO,
JIFOLIEPHOIO MOCIBHOIO Ta JisiABeHIeM poratuM. Cepel JBOKOMIIOHEHTHHX
TpaBocyMileil Bumui BMictT 6000Bux (83,0 %) crocrepiranu Ha BapiaHTax
3 TUMOQITBKH JIy4HOI Ta JIIOLUEPHH NOCIBHOI. Y TpaBoCyMillli TUMOQIIBKI
JIY4HOI 3 JIIABEHIIEM POTaTHM YacTKa 1iel 6000BOT TpaBH B yposkai 3esieHOT
Macu Oyna HaitHmxk4I010 (54,0 %).
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BIOXIMIYHA XAPAKTEPUCTHUKA COPTIB KAPTOILJII
3A BUPOIIIYBAHHSA B YMOBAX
3AXIJTHOT'O JIICOCTENY YKPATHH

CinbcbKOTOCIoapchke  BUPOOHHWLTBO BHCYBAa€ YiTKIi  OOTPYHTOBaHi
BUMOTH JI0 HOBUX COPTIB, SIKi Hapasi ()OpMyIOTh HaIliOHAIbHE COPTOBE Pi3HOMAHITTS
KapToIUT, 30Kpema: MoTpe0y KOMIUICKCHOTO HO€JHAHHS BHCOKOTO pIiBHS
NPOJIYKTHBHOCTI 31 CTIMKICTIO 0 XBOpOO 1 INKIZHWKIB, CTPECOBHX YHHHHKIB
JIOBKULISA, 3 BHCOKOIO SKICTIO HPOIYKILii, TEXHOJOTIYHICTIO y BHUPOOHHUITBI,
JISKKICTIO, TPAHCIOPTAOETbHICTIO, MPUAATHICTIO 10 TpUBAJIOrO 30epiraHHsa i
TepepoOKH.

HaBenmeno pe3ympTaTé AOCHI/DKEHb MIOAO JAWHAMIKA — OlOXiMiYHHX
TTOKAa3HUKIB y COPTIB KapTOIUTi Pi3HUX TPYII CTHTIIOCTI, a caMe: BMICTy KPOXMaIO Ta
BiTaMiHy C sIK CKJIaJJOBUX CYXOl PEYOBHMHH 3a 3aCTOCYBAHHS PEKOMEHJIOBAHOI 1031
MiHEpaJIbHUX JIOOpHB, SK OCHOBHOTO JKHBJCHHS Ta JOJATKOBOTO ITi/PKHBJICHHS
MIKpOJOOpHBaMHU Ha PI3HHUX IUIOLIAX MOCAJIKH IIO0 I'PYHTOBO-KIIMATHYHUX YMOB
Kapmnatcbkoro periony.

IIpoBeneHo aHami3 Ta OLIHKY BIUIMBY OKPEMHX EJIEMEHTIB JKUBICHHS
pPOCIMH KapTOIUTi SK CKJIAJOBOI TEXHOJOTil BHUPOLIyBaHHS, a KOHKPETHO
PAaHHBOCTHIJIOTO COPTY KapToIUli Apis Ta CepeaHbOCTHIIIOro copty IypMan
cenexuii [HcTuTyTy Kaprormsipctea HAAH, Ha mpomec KHUTTEMISUTEHOCTI POCIHH.
VYV JOCHiKEHHSIX BHUKOPHCTAHO MOJBOBHH MeTon, o0OpoOJIeHO 1 BHBYEHO
SaFaJTbHOHpHﬁHﬂTi MCTOJHUKHU 3eMHep06CTBa, POCIIMHHULTBA Ta CTAaTUCTHUKH.
Bu3HaueHO BIUIMB Pi3HMX IUIONI JKUBJICHHS | PEKOMEHAOBAaHHMX 103 MiHEpaJbHHX
JNOOpHB y TO€AHAHHI 3 T03aKOPEHEBHM Mi/DKUBICHHAM Ha (DOPMYyBaHHS BMICTY
cyxoi pedoBuHH i ii ckiamoBux. BcraHOBIEHO, IO peKOMEHIOBaHA 032 JOOpHB
NooPgoKi20 y TmoemHaHHi 3 [JOJATKOBHUM II03aKOPEHEBUM  ITiIKUBICHHSIM
MiKpoZOOpHBaMH Ha TeKTap Haca/pKeHb KapTOIUli IO-pi3HOMY BIUIMBala Ha
PO3BHTOK POCITHH SIK 3a CXeMO¥o caiiHHs 0ynb0 70x30, Tak i 70x25 ta 70x20 cm.

© Kosanb A. B., Inbuyk P. B,
Tanzano A. 5., Maptuniok 1. B., 2022
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JlocnikeHHAMH BCTaHOBJIEHO, 11I0 POCINHU PAHHBOCTHIJIOTO COPTY KapTOILI
Apist mepeBaXkall 3a HAaKOIUYEHHAM CyXOi PEYOBHHU Ta BIIIOBIIHO KPOXMAJIO
copr ['ypman y BapiaHTax i3 BHECEHHSM pPEKOMEHAOBAHOI 03M MiHEpaJbHHUX
JIOOpUB 3 00POOKOI0 MiKpoOOpHUBaMHK Ha IO KuBJIeHHS 70%x20 cM (BIAMIOBITHO B
copriB 17,11 16,3 %).

Haxonmuenns Bitaminy C He 3aiexalio BiJl TPYIH CTUIJIIOCTI COPTY, IUIONI
JKUBJIEHHSI Ta JO3M MiHEpaJbHOrO YHOOpeHHS B MOETHAHHI 3 II03aKOPEHEBHM
Mi/DKUBJICHHAM 1 3HaXOOWJIOCS B DPaHHBOCTUIIIOrO Apis Ha piBHI 23,2 Ta B
cepenHbocturioro I'ypman — 23,1 Mr%.

Pesynpratn nmociimkeHb Mmokazaau MoTpedy B yIOCKOHAJCHHI €JIEMEHTIB
COPTOBOI TEXHOJIOT1l BUPOIYBaHHS B yMoBax KapmaTcbkoro periony, To0To pasom
i3 HOBOCTBOPEHUM COPTOM CIIiJT pO3pOOJIATH PEKOMEHIAIIIT 111010 HOTO iHTPOTYKIIii.

KunrouoBi cioBa: xaproruisi, cxema CajiiHHS, 103U JOOPHB, I03aKOPCHEBE
IiUKUBIICHHS, CyXa PeYOBHHA, KpOXMallb, BitamiH C.

Anton Koval', Roman llchuk?’, Andrii Hadzalo!, lvan Martyniuk?

Unstitute of Agriculture of Carpathian Region of NAAS

2National Scientific Centre “Institute of Agriculture of NAAS”

Biochemical characteristics of potato varieties by growing in
conditions of Western Forest-Steppe of Ukraine

Agricultural production has clear reasonable requirements for new
varieties, which currently form the national variety of potatoes, in particular: the
need for a comprehensive combination of high productivity with resistance to
diseases and pests, environmental stressors, high quality, manufacturability,
durability, transportability, suitability for long-term storage and processing.

The article presents the results of research on dynamics of biochemical
parameters in potato varieties of different maturity groups, namely: starch and
vitamin C content as a component of dry matter, using the recommended dose of
mineral fertilizers as the main nutrient and supplementary micronutrients in different
planting areas in climatic conditions of the Carpathian region.

The analysis and evaluation of the influence of certain elements of potato
plant nutrition as a component of early-maturing potato variety Aria cultivation
technology and medium-ripe Hurman variety of the Institute of Potato NAAS on the
processes of plant ontogenesis. The field method was used in the research, the
generally accepted methods of agriculture, crop production and statistics were
processed and studied. The influence of different feeding areas and recommended
doses of mineral fertilizers in combination with foliar fertilization on the formation
of dry matter content and its components was determined. It was found that the
recommended dose of fertilizers NeoPgoKi20 in combination with additional foliar
fertilization per hectare of potato plantation had different effects on plant
development on both planting schemes 70x30, 70x25 and 70x20 cm.

Studies have shown that the plants of early-maturing varieties of potatoes
Aria predominated in the accumulation of dry matter and starch, respectively,
Hurman variety, in variants with the recommended dose of mineral fertilizers with
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microfertilizers on a feeding area of 70x20 cm (respectively maturity varieties 17.1
and 16.3%).

The accumulation of vitamin C did not depend on the maturity group,
feeding area and dose of mineral fertilizer in combination with foliar feeding and
ranged in early ripening Aria at 23.2 and in medium-ripe Hurman 23.1 mg%.

The results of research have shown the need to improve the elements of
varietal cultivation technology in relation to the Carpathian region, ie together with
the newly created variety it is necessary to develop recommendations for its
introduction.

Key words: potatoes, planting scheme, fertilizer doses, dry matter, starch,
vitamin C.

Beryn. Bioximiunuii ckimam Oyme0 € OZHHM 13 HaHBaKIMBIIINX
MOKAa3HHUKIB Xap4oBOi IIIHHOCTI KapTOIDI Ta i KyJiHAPHHUX BIACTUBOCTEH.
OCHOBHOIO CKJIaJJOBOI0 YaCTHHOIO Oynb0 € Kpoxmanb. IHIn opraHiuHi i
MiHEepaNbHI PEYOBHHH 3HAXOIATHCS B 3HAYHO MEHIIIN KiJIBKOCTI, TPOTE
BIZIrPAlOTh JIOCUTh BA&XJIMBY pOJb, HANpPHKIAN, NpPOTEiH, BiTaMiHH,
[TIKOAJIKAJIOIIH, 30JIbHI €JICMEHTH, I[yKpH Ta T. iH. [15, 12].

KonnBaHHsI 610XiMIYHOTO CKJIaJy JOCHTh 3HAYHI, 110 CBIAYHUTH IIPO
HOro MIiHJIMBICTB, 3aJIKHO BiJ I'PYHTOBO-KIIMAaTHYHHX YMOB, DPIBHS i
0coOJIMBOCTEH TEXHOJIOTIi BUPOIIYBaHHS KapTOILUI Ta copTy. bioxiMiuHuMiA
CKJIQJI MOXKE ICTOTHO BIiJIpI3HATHCS HaBiTh y Oynb0ax, IO BHPOCIHU IIij
omHNM Kymem. Hampukiazg, Oyms0a, oo yTBOpHiacs paHimie, 31e01TbIIoro
Ma€ BHIIMU BMICT KPOXMaJIio, Hixk chopMoBaHa mizHime [ 1, 2].

Kaproruis — me mepm 3a Bce LIHHMH HPOAYKT XapuyBaHHS.
I'ostoBHUM i KOMIIOHEHTOM € BYTJIEBOJIH Y BUTIIII KPOXMAIO Ta HEBEIMKOT
KUTBKOCTI IyKpiB [5].

Kpoxmane — ocHoBHa ckianoBa Oynp0 kapromm (70-80 %). VY
Oynb0ax BiH pPO3NOAUISETHCS HEPIBHOMIPHO. Y WiIOMy HalOijblia
KIJIBKICTh KPOXMaJII0 HarpOMa/KYEThCSI y MapeHXiMi KOpH, MOTIM y 30Hi
CYJIMHHO-BOJIOKHUCTUX TPOMEHIB 1 HaiiBaxkua — y ceplieBuHi Oynb0. Y Bcix
TKaHMHAX OCHOBHM Oyib0 BMICT KPOXMAIIO BHINWM, HDK y TKaHWHAX
BepxiBkoBoi uactuuu (2-3 %) [16, 22].

BwMmict  kpoxmamo  3amexuts Big psagy  daxropiB. Ha
KPOXMAIIUCTICTh BIIMBAE THIl IPYHTY, PiBEHb HOrO POJIOYOCTI, KUIBKICTH
BHECEHHX MiHEpaJbHUX 1 OpraHiuHUX J0OpHB, IIOTOJHI YMOBH, SKi
CKJIamcs 3a yac Beretaii [20].

Bumict kpoxmainto B Oynbp06ax 00yMOBIEHHH TaK0XX 0COOIMBOCTIMU
COpTY, METEOpPOJIOTIYHUMH yMOBAaMHU Ta arpoTexHosorieo. Skicte Oyib0,
30KpeMa BMICT CyXOi PEeYOBHHH, KPOXMAIIIO, BHYTPIIIHI HOMIKOPKEHHS Y1
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XapaKTepUCTHKH MPH KyJTiHAPHIA 00po01Ii, € BaXKIITMBUMHU TOKa3HUKAMU JIJIS
KIHIIEBOTO CIOXKKBayva [6, 8].

Jnst oTpUMaHHS MaKCHMaJbHOTO BUXOJY KPOXMAIl0 3 TeKTapa
HAaca/UKeHb  MOTPIOHO  3aCTOCYBaTW  arpoOTEXHOJIOTIUHI  mpuiiomu
BUPOLIYBaHHS KapToOIUli B KOMIUIEKCI, a caMe ONTUMaJbHUI piBEHb
JKMBJICHHSI POCIIMH y TOETHAaHHI 3 BIINOBIAHOIO TYCTOTOIO HacaKEHb,
BPaxOBYIOUH ITOTPeOy IepepoOKu KapToIul Ha Kpoxmais [9, 12].

Po3mip kpoxManmpHHX 3€peH — [Ie COPTOBa O3HAaKa, sKa SIK 1 BMICT
KPOXMaITo, HEe € TOCTIIHOIO, a 3aJIe)KUTh BiJ MOTOIHUX YMOB POKY, PiBHSI
JKUBIICHHSI, BETMIHHA OyIH0 [7].

3a TpoBeOeHHSA SKICHOI OLIHKA OTPUMAaHOTO BpOXKaK Oyib0
BOXJIMBE 3HAUYCHHS Ma€ BEIWYMHA HAKONHMYEHOI CyXOi pEYOBHHH,
Kpoxmaio, Bitaminy C i T. in. [10].

VY Hammx JOCHI/DKEHHSX BMICT KpPOXMAIO 1 CyXoi peYyOBHHHU
3ajJexaB BiJI TYCTOTH HAaca/KeHb, DIBHIB ynoOpeHHs 1 OioyoriuHuX
BJIACTUBOCTEH COPTiB. 3HAYHUI BIUIUB HAa BMICT KPOXMAJIIO B OyIb0ax Maiu
arpoTeXHOJIOTIUHI (haKTOpH, sSKi MU BHBYAIM, a came: Mo0puBa, COpT 1
I'yCTOTa HAaCaPKCHHSI.

Cyxa pe4oBHHA CTAaHOBUTH Y cepeaHboMy 25 % macu Oynbou. Lei
MOKA3HUK SIKOCTI HECTaOUThHHHU 1, 3aJI)KHO BiJl COPTOBHX OCOONHBOCTEH,
IPYHTOBO-KIIIMAaTHYHMX Ta iHIIMX YMOB BHPOIIYBaHH:;, MOKE KOIUBATHCS Y
mexax 13-37 %. Sk mpaBwiro, MiABUIIEHMM BMICTOM CyXOi pEUOBHHH
XapaKTepU3YIOThCS IMI3HBOCTUTIII COPTH, a PAHHBOCTHUIN — HU3BKAM [26,
31].

BimoMo, 110 KapTOIUIsl 3 BUCOKMM BMICTOM CyXOl PEUYOBHHU Mae
OinbIIy TOCoapehKy HiHHICTB. [IpoTe B neskux kpainax 3axigHoi €Bpomu
I[OMY HE HaJal0Th 0COOIMBOrO 3Ha4YeHHSA. Y BenukoOpuTaHii, HaNpUKIAL,
JUIE KOHCEPBYBAHHS BUKOPUCTOBYIOTH MOJIOJI OyJIb0M 3 HU3BKHM BMICTOM
cyxoi peuoBHHH. 3 Jpyroro OOKy, 1€l TOKa3HUK € OCHOBHUM TIPHU
BUKOPHCTaHHI OyJb0 /J1s BUTOTOBJIEHHs HariBdaOpukaTiB. Bucokuii BMicT
Cyxoi pEUOBHHH HE TIBKM 3a0e3ledye SKICTh IUX MPOMYKTiB, ame I
JTO3BOJISIE CKOPOTHTH BUTPATH €HEpril y mporeci cymiaHasa. OcoOimBO BiH
BIUTMBA€E Ha TEKCTYypy umncis [25, 27-29, 30, 33].

Harpomamkenns cyxoi pedoBuHH B Oynbp0ax BHPOJOBXK Bereraiii
POCIIMH 3pOCTaE, aie Iel Npouec He Mae NPsIMOI 3aJISKHOCTI y 3B 3Ky 3i
3MIHOIO MOTOJHUX YMOB. 3a MOCYHIIMBOI i CIIEKOTHOI MOTO/M TOPiBHSIHO 3
MOMIPHOIO BiH TiJIBUIIEHHH, a 32 BOJOTOi 1 MPOXOJIOTHOI — IOHMKCHHH.
HarpomamkeHHst cyXxoi peYOBHMHHM B OHTOT€HE31 TaKOXX HecTaOIbHE i1
HepiBHOMipHe. HaifiHTeHCHBHIIIE BOHO BiIOyBaeTbCcd y MOYATKOBUI
Mepioa: A paHHIX, CepelHBOPAHHIX 1 CEPEIHBOCTHININX COPTIB — yepes
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70-90 muiB, a mizHpocTHrIMX — 80-100 mHiB Bix caximas kaprorum. Lle
NpUIaZae Ha JIMIEHb — MepIly MOJOBHHY CEpIHs 1 30Ira€ThCsi 3 aKTHBHUM
OynpOoyTBOpeHHsAM. [10TiM HarpoMaKeHHS CyX0l PEHOBHHH BiI0OYBa€ThCS
BIZIHOCHO piBHOMIipHO. Yac HacTaHHS MakCHMyMY BH3HAUa€ThCs TEpeayciM
CKOPOCTHUIJIICTIO COPTY: B YJIBTPAPAHHBOCTHUIINX COPTIB — Ha 90 aeHb micis
caninbs; gemo misHime (Ha 100) — y paHHIX CcepelHbOPaHHIX 1
CepeHbOCTUIIIMX COPTIB; y mi3HbocTUrMX — Ha 120-130 nens micns
camiHHA. BMicT cyxoi peyoBHHU B HACTYIHHHU IIEPioJ, K IMPABUIIO, iCTOTHO
3MEHIIYETbCA B ycix coptiB. IlpoTe i Ha mei mpomec NEBHUH BIUTUB
CHPAaBJSIIOTh NOTOAHI yMOBH. ToMy B 0aratboxX BHIIaKaxX MOCYNUIABA 1
TeIJIa, a IHKOJNM CIEKOTHa II0roja IPHU3BOAUTH, 3 OIHOrO OOKy, M0
CKOPOYEHHS BETeTalliifHOro mepiomy, 3 APYroro — A0 MaKCHMaJIbHOTO
BMICTY CyXOi peuoBHHH B Oynp0ax Ha Tmepiox 30upaHHS Bpoxkaw. Y
MepPEe3BOJIOKEHI POKH IeH TOKa3HMK Ha 4Yac 30UpaHHS BpPOXKAIO 3aBXKIH
3HAYHO HWKYMH, HIXK Y HOPMaJIbHI JJIsi KOHKPETHOI IPYHTOBO-KJIIMaTHYHOT
3omm [11, 21].

JloBeneHo, 10 MakCHMyM HarpOMa/KEHHs CyXOi PEYOBHHHU 1
KPOXMAJIIO Yy OUIBIIOCTI COPTIB HACTa€ paHillle, HiXK 3aKiHYYEThCS Hepion
Beretauii. [Ipu monmanemomy nepeOyBaHHI Oysib0 Ha POCIHMHI KiIBKICTh
CyXOl pEe4OBHHH, 1 30KpeMa KpOXMallio, y HUX 3MEHIIy€eThCsL. Tomy 30upatn
KapTOIUTI0 HaWBHTiAHIIIE 3a iX MaKCHMaJbHOTO BMIcTy. BHHATKOM € myske
mi3Hi copth, Hampukian, Temm, [IpukaprnaTcekuii, y mux Oyis0ax mpoiec
aKyMyJIALIi CyXOl pEYOBHHH 1 KPOXMaJI0 TPHUBa€ MO KiHIA BereTamii. Ha
Mepiofl MaKCHMaJ bHOTO BMICTy CyXoi pedoBHHH B Oyibp0Oax Oamuimist
MOBHICTIO I HE Biamupae. OTke, CTPOKH 30HpaHHS KapTOILIi MAaroTh
BU3HAYAaTUCS HE TMOBHUM BIJMHUpaHHSIM Oanwuisi, a MaKCUMaJbHOIO
KIJIBbKiCTIO cyXoi peyoBuHM B OynbOax. Ha neit mepion 3BuuaitHo OnM3bKO
80 % nwmcts Bxe Bimmupae [32, 34].

Martepianu i meroam. Jlocmiau MpOBOAMIM HA MOJSX BiIIUTY
ceNeKiii  CiJIbChKOTOCIOAAPChKUX — KYJIBTYp  IHCTUTYTY  CLIBCBKOTO
rocriogapctBa Kapmarcekoro periony HAAH, mo y c. OOpommHe
JIsBiBCBKOTO p-HY JIBBiBCHKOT1 001. [lomepeaHUKOM KapToIuli Oyin o3uMi
3€pHOBI (TIIEHUIS 03UMa) 3 MTICIHKHUBHOIO CIBOOIO CHJIEPAJIBHUX KYJIBTYP.

MinepansHi n00puBa BHOcwiIM B ¢opmi  HiTpoamodocku
(N16P16K16), HecTauy kairo OanancyBanu kagiMarsesiero (K2sMgsSis).

Ipyntn mim gocmimamu  cipi  JICOBI  TOBEPXHEBO — OIJIEEHI
KPYITHOITMITYBaTO-JISTKOCYTJIMHKOBI Ha JIECOMOAIOHNX BiAkiagax. Boxu
HEOJHOPIAHI 3a MpodileM MEeXaHIYHOTO CKJIagy, i Bil IBOTO 3HAYHOIO
MIpPOIO 3aJIeKHUTh PEKUM iX 3BOJIOKEHHS. BEpXHi FOPU3OHTH MAlOTh BUIILY
BOJIOTICTh TIOPIBHSHO 3 HIDKHIMH. 3 1i€l MPUYMHU IPYHTH Y JOIIOBI CE30HU
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a00 pOKM 3 BENHMKOIO KUIBKICTIO OMAaliB MigNagaloTh Wi HagMipHE
3BOJIOJKEHHS 1 OTJICEHHS. Y MOCYLUIMBI POKM BOHH IOCHThH 3a0e3reucHi
MPOIYKTHUBHOIO BoJIoroto. Kpim Toro, Ha OrjieeHHs! 3HaYHUK BIUTUB MAaIOTh 1
HiAIPYHTOBI BOJM, TJIMOMHA 3aJITaHHS SKUX KOJIMBA€ThbCcS B Mexax 1,5—
1,8 M.

Ha ocHOBI mpoBeeHMX arpoXiMi4HMX aHaJIi3iB BCTAHOBJICHO, IO
IpyHTH mix pociimamu OigHi Ha tymyc (1,58-1,67 %), maroTh Kuciy
peakmiro 1pyHTOBOro po3umHy (pH 4,80-5,17), cymy BBiOpaHMX OCHOB
6,20-7,22, rinpomiTH4Hy KHCIOTHICTD 2,87—3,29 Mr-exs. Ha 100 r rpyHTY.

JocmimkeHHs TPOBOAMIN BiANOBITHO [0 3arajlbHONPHUHHATHX
METOIUK Yy KapTOILUIAPCTBI: «Metonuka HAayKOBHX JAOCIHIDKEHb B
arpoHomii», «MeToau4YHI HACTaHOBH 3 BIPOBAUKEHHS BHMOT CTAHAAPTY
Global g.a.p. y kaprommsapcrBi» Ta «MeToJONOTISI  OLIHIOBAHHS
COpPTO3pa3KiB KapTOIUNl Ha CTIHKICTh MPOTH OCHOBHHX INKITHHUKIB 1
30ynHUKIB XBOpoO» [17—19], ekcmepuMeHTanbHI nOaHi O0OpOOIsIIM Ha
KOMIT'10Tepi 3 BUKopucTanHsM mporpamu Microsoft Excel. Busnauenns
BMICTy CyXOi peYOBWHHM, KpOXMajto Ta BiTaMiHy C NpOBOIMIM 3TiIHO 3
METOUKOI0 «KapTorisipcTBO: METOAMKA 1OCiHOT cripaBuy [14].

PesyiabTaTH Ta 00roBopeHHsi. Mu TpOBeNM OLIHKY SKICHUX
MOKA3HHUKIB KapTOILT, a caMe: BMICTy CyXOl PEYOBHHH Ta KPOXMAIIO B
Oynp0ax KapTOILTi.

VY cepenHbOMY 3a POKH JIOCHIIKEHb BMICT CyXOi PEUYOBHHH Ta
KpPOXMalTl0 Ha BapiaHTI KOHTPOIO (06e3 MoOpUB) CTAaHOBHB y COPTY Apis —
BiamosigHo 20,1 1 13,4 %, y copty I'ypman — 21,0 i 14,2 %.

Ha Bapianti 3 BHECEHHAM pEKOMEHJIOBaHOI J03M J00pHB
NooPooKi20 BMicT cyxoi ped4oBHHHM Ta KpOXMal0 B Oyib0ax KapToIui
CTaHOBUB y copty Apis BignosinHo 20,9 i 14,6 %, B copty ['ypman — 21,7 i
15,3 %.

HaiiBuii mMoka3HUKM BMICTYy CyXOl PEUYOBHHH Ta KPOXMali0 B
Oynpbax  KapTomii  crmocTepirand Ha  BapiaHTaXx 3  BHECCHHSIM
pexoMeHaoBaHo1 1031 100puB NooPeoK120 Ta 3 00poOKoIO MiKpOTOOpHBAMHU:
B copty Apis Ha rwromii >xuieHHs 70x20 cm — 23,3 1 17,1 %, a B copty
l'ypman HafiBUIIMH IOKAa3HUK KpoxMaimo B Oynp0ax kapTomui OyB Ha
ot skuBiieHHs 70x20 cm Ta 70x30 cm — 22,01 16,3 %.

Ha Bcix iHmIMX BapiaHTaxX NMOKa3HWKH BMICTY CyXOi pEe4OBHHH Ta
KPOXMAJIIO CTAaHOBHJIM Ha IO *uBiIeHHS 70x25 cM B copty Apis — 21,7 i
16,0 %, B copty I'ypman — 21,91 16,1%.

Binbim HAOYHO BIUIMB IUIOIII YKUBJIEHHS Ta /103 BHECEHUX JOOpPUB
Ha BMICT CyXOi PEYOBHHH H KpOXMaiO B OyJIp0ax IOCITiIKyBaHHX COPTiB
KapTOTLIi BiIOOpaKEHO HA PUCYHKY.
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16.3%

T'ypman 1% 6.3%

0.0% 5.0% 10.0% 15.0% 20.0%

POANOOPOOIK120 + mikpogodpmea, 70x30 cM
EPIINO0OPOOK120 +MiKpogoGpHBa, 70X25 cM
EPOONO0OPOOK120 +MiKpogoGpHBa, 70xX20 cM

POONSOPOOE 120
BEKoHTpOnk de3 1o0pHE

Puc. BmicT kpoxmaJiio B 0yan0ax kapromii (2018-2020 pp.)

ITokasHuKM BMICTy CyxOi PEUOBMHHM Ta KpOXMali0 B Oymp0Oax
KapToIUll JaloTh MOXJIMBICTh CTBEPJHTH, L0 BHECEHHS PEKOMEHIOBaHOT
J031 JOOpUB Ta 3acTOCYBaHHs MIKpOAOOpDHMB BIUIMBAJO Ha SKiCHI
MOKAa3HUKH KapTOILII.

HaiiBummit  BMIiCT  CyXOoi  pEYOBMHM Ta  KpPOXMAaIlO Y
CepeHbOPAaHHBOTO CcOpTy Apis OyB Ha BapiaHTi 3 BHECCHHSIM
pexomeH0BaHoi 1034 100puB NooPgoKi20 3 00poOK0or0 MikpomoOpHUBaMK Ha
mromyi okuBileHHs 70x20 cm — BigmoBimHo 23,3 Ta 17,1 %. VY
CepeHOCTHIIIOr0 copTy ['ypmaH HalBHIII NOKa3HWKH CyXOi PEYOBHHH
Oymu Ha momi xuBneHHs 70x20 cm — 22,0 %, a BMICT KpoxXMalllo Ha
ol xuBieHHs 70x20 cM ta 70x30 cm — 16,3 %.

VY Oynpbax KapTOILTI MiCTUTHCS YAMAJIO BiTaMiHiB, 30kpema C, By,
B, B3, Bg, PP, H, P, xapotunoinu, K. Bitamiau BifirpatoTh BaXXJIUBY POJIb
y TiJIBUIIEHI IMyHOOIONOTIYHUX peakKlid OpraHi3My, SKi 3yMOBIIOIOTH
CTIMKICTh HOTO IO HECHIPUATIUBUX YMOB HABKOJIMIIIHBOTO CEPEIOBHIIIA, 1110
Ma€ CyTT€BE 3HaUCHHS B MPODiNakTHI iHPEKIiHHIX XBOPOO, BiTHOBICHHI
nopymieHnx (QyHKIH opraHi3My. BoHM TOCHIIOIOTH JIIKYyBaJlbHUN eeKT
JKapChKUX MpemapaTiB Ta 3HIWKYIOTh IXHIO TOKCHYHY JIif0, 3amo0irarTh
npodeciiHMM  3aXBOPIOBaHHSAM Ta OTpPYEHHsAM. Biraminm — 1e
panionpoeKTopu, TOOTO PEYOBHMHH, IO 3HIDKYIOTH abo MociadIioloTh
HEeTaTHBHUI BIUIMB XEMOTOKCHKAHTIB Ta palliOHYKIIiiB Ha opraHisMm [23].
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Bitamin C - ackopbinoBa kucinorta. /[lis ii ©OaraTorpaHsa:
HiATPUMY€E HOPMAaJbHUH CTaH CEpLEBO-CYJMHHOI CHCTEMH, CTabumizye
Maibke Bci (i3iojoriyHi mporecu, CIpHS€E XOJIECTEPHHOBOMY OOMIHY,
3amnobirae aBiTaMiHO3aM. 3a BMICTOM Ii€1 KUCIOTU KApTOILUISA 3HAXOIUTHCS
Ha pIiBHI amenbCHHIB 1 JIMMOHIB. YNIpOBa/pKeHHA KapTomui B €Bpomi
3a0e3Meymsio ycHilmHy OopoTh0y 3 emieMisMU IIMHTH. BBaxkaroTsp, IO
cnoxuBanas 300 r kapromi Ha A00y 3a0e3ledye TOJOBUHY MOTPEOH
JIOIMHU B IbOMY BiTaMiHi. 3HaxoauThes Bitamid C y Oyip0ax KapToIwii y
dopmi  ackopOiHOBOiI  KHCIOTH. BwmicT  ackopOiHOBOI  KHCIIOTH
posmoxineHuit y Oynp0ax HepiBHOMIpHO: y BepXiBIi B cepenabomy 21 %,
nynoBusi — 17,2 %, mkipmi — 16,9 %, xamGianpHid dacturi 17,7 %,
cepueBuHi — 16,1 %. HaiBumuit ii BMICT y mepioJ] iHTEHCHBHOTO POCTY
Oyns0, TOTIM JeIo 3HWKYEeThcs. OCHOBHA BTpaTa BiTaMiHy BiJOyBaeThCs
B mepion 30epiranHs — 3 rpyaHs jgo goToro (60 %). Ilpore BTpaTH
3HAYHOIO MIpOIO 3ajiekaTh Bil yMOB 30epiraHus. Hampukian, 3a HU3bKOI
temmepatypu (6musbko 0 °C) Bitamin C Maiixe MOBHICTIO pyiiHy€eThes [3].

BMicT ackopO0iHOBOi KHCIOTH 3aJ€KHTh TakKoX BiJ COpPTY,
TEXHOJIOT1i 1 0COOJIMBO Bijl IPYHTOBO-KJIIMAaTHYHUX YMOB. SIK mpaBuio, Ha
JIETKUX I'pyHTaxX BiH BHIIMH, HIK Ha BaKKuX. Hamnmumiok a3ory Ta Kaiiro
MPU3BOAUTh OO0 3HWKEHHS BMicTy Bitaminy C, a d¢ochopy — 10
migBumeHHs. Cyxa moroja crpuse HOro HarpoMa/KEHHIO, a BoJora i
XOJIOHA i€ HaBIaku [24].

Y mepiong BereTamii CIOCTEpITraeThCS  KOJHBAHHA — BMICTY
acKOopOIHOBOT KHCIIOTH, IO IOB’S3aHE i3 3MiHAMH arpOoTEXHOJOTIYHUX
YMOB. 3Ha4HI ONaJy, 3HIKEHHS TeMIIepaTypH HOBITPs 1 IOXMypa moroja
BUKJIMKAIOTh TOMITHE 3HW)KEHHs BITaMiHHOT aKTHBHOCTI B JIMCTKax 1
MoJiouX Oynbbax. 3 HACTAHHSIM TEIUIOI, SICHOT 1 TIOMIPHO BOJIOTOI MOTOAM
CIOCTEpIraeThCsl NOBTOPHE MiZABHIICHHS BMicTy Bitaminy C y Oynb0ax,
0COOIMBO y M3HBOCTUIITHX cOpTiB [13].

3a pesynbTataMu JOCHipKeHb BMicT Bitaminy C Ha BapiaHTi
KoHTpouTto (6e3 100puB) craHoBUB y copTy Apist 19,0 mMr%, BignosigHO B
copty ['ypman — 19,2 Mr%. VY BapiaHTi 3 BHECEHHSIM PEKOMEHI0BaHOI 103U
n06puB NgoPgoK120 BMicT BiTaminy C y Oynb0ax cTaHOBUB y copTy Apist
19,8 Mmr%, a B copty I'ypman — 20,7 mr%.

HaiiBummii mokasHuk BMicTy BiTaminy C crocrepiraim Ha
BapiaHTi 3 BHECEHHSIM peKOMEHIoBaHOI 103U m00puB  NgoPooKin 3
rwrometo xuBieHHS 70 x 30 oM sk y copty Apis — 23,2 Mr%, Tak i y copTy
TI'ypman — 23,1 mMr%.

Hunamiky BMmicTy BiTaminy C y Oynp0ax KapTOIUTi HAaBEIEHO B
TaOIUII.
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Bwmict BiTaminy C 3ajiexkH0 Bil MJIonli »KUBJIEHHS Ta 103H BHECEHUX
n06pus, Mr% Ha cupy macy (2018-2020 pp.)

BapianTtu nocniny C. Apis . ¢. I'ypman
(cepennpopaHnHiii) | (cepeIHbOCTUTIIUN)

KonTpois 6e3 1o0pus 19,0 19,2
PexomennoBana nosa

):[06pI/IB NgoPgoKlzo 19,8 20,7
PIJ NooPgoKi20 +

MikponoopuBa (70x20 cm) 21,3 219
PIT NooPgoKi120 +

MikpomoOpusa (70x25 cm) 22,1 21,7
PI NooPeoKizo +

mikpooopuBa (70x30 cm) 23,2 23,1
HIPgs 0,77 0,74

Ha Bcix iHmmx BapiaHTax BMicT BiTamiHy C CTaHOBHB Y COPTY
Apis Ha wromnti xuBiieHHs 70x20 cm — 21,3 mr%; 70x30 cm — 21,9 mr%. Y
copty I'ypman moka3Huku BMicTy BiTamiHy C B Oyiap0ax CTaHOBHIIM Ha
ot skuBiaeHHS 70x20 cm — 22,1 Mr%; 70x25 cm — 21,7 mr%.

Ha Bwmict Bitaminy C y Oynp0ax KapTOILli Majia BIUIMB ILTOIIA
JKUBJICHHS Ta PEKOMEHIOBaHa J03a T0OpHB 3 00pOOKOI0 MIKpOJOOpHBaMHU.
Haii6inemmit BMicT BiTaminy C OyB sk y copTy Apist, Tak i B copty ['ypman
Ha Tutomi skuBlieHHsT 70x30 cM 3 BHECEHHSIM pEKOMEHIOBaHOI JO3H JOOPHB
NogoPgoK120 3 00po0OK0I0 MiKpOIOOpHBaMK 1 CTAHOBUB BimmoBimHo 23,2 Ta
23,1 mr%.

BucnoBku. Bwmict kpoxmanto i Bitaminy C sIK CKJIQJIOBHX CyXOi
PEUOBHHH B OysIb0ax KapTOIIIi 3aJIC)KUTh BiJ COPTY, A03U BHECEHUX JOOPUB
Ta IO KUBJICHHS.

HaiiBumuii  BMicT cyXxoi pe4oBMHM Ta  KpOXMAll0 B
CepeIHbOPAaHHROTO CcOpTy Apis OyB Ha BapiaHTi 3 BHECEHHSIM
pexoMeHoBaHo1 103U 100puB NooPgoK120 3 00poOKoI0 MikpomoOprBaMu Ha
miomi skuBiaeHHs 70x20 cm - BigmosigHo 23,3 Ta 17,1 %. VY
cepeHbOCTHIIIOr0 copTy ['ypMaH HalBUILNI NMOKAa3HWKH CYXOi PEYOBHHH
Oymu Ha momi xuBneHHs 70x20 cm — 22,0 %, a BMICT KpoxXMalllo Ha
rroi >xusiieHHsa 70x20 cm ta 70x30 cMm — 16,3 %.

Hait6inemmii BmicT BiTaminy C OyB sK y copTy Apis, Tak i B
copry I'ypman ©Ha momi xuBieHHS 70x30 cM 3 BHECEHHSIM
pexomeHnoBaHoi 103U 100puB NgoPooKiz 3 06pobkor0 MikpomoOprBaMu i
craHoBuB 23,2 ta 23,1 Mr% BiIMOBITHO 10 COPTY.
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BUBUYEHHS ATAIITUBHOI 3JATHOCTI COPTIB KAPTOILI
3A O3HAKOIO «BPOXKAMHICTH»
B YMOBAX HEHTPAJIBHOI'O IIOJICCA

VY pe3ynbraTi MpOBENSHUX AOCTIIKEHb BHBYCHO COPTH KapTOIUT Pi3HUX
rpyn crurimocti  ceneknii  [lomickkoro mocmigHoro BigmieHHS —[HCTHUTYTY
kapromsipctea HAAH 3a mapameTpaMy eKOJOTIYHOI aJaNTHBHOCTI KiJBKiCHOT
03HaKM «BpoxkaitHicTey. Ouinky 21 copry kapTomii mposexeHo B Ilomicekomy
JocimigHoMy BimmineHHi IHctutyty KaprommsipctBa HAAH y 2019-2021 pp.
Bupgineno Ta po3aiieHO COPTH KapTOILTI 3a: CEPEeOHBOI  BPOXKAHHICTIO,
Koe(ili€eHTOM  aJanTUBHOCTI, BapiaOENbHICTIO CEpeNHBbOiI  MPOAYKTHBHOCTI,
TOMEOCTATUYHICTIO, CENICKIIHHOO LIHHICTIO, €(EeKTOM I'eHOTHILY, CTPECOCTIMKICTIO 1
TeHETHYHOIO THYUKICTIO.

BimzHaueHo, mo KpuTepieM BHCOKOi aJanTHBHOCTI COPTY € KoedimieHT
aJIANTUBHOCTI LIO0 BPOXKAHOCTI (B POKH JOCIHIIKEHb), SIKUH CTAaHOBHUTH 1 i BHIIE.
Bucokuii amanTHBHMI moTeHIian mposiBiM copTu: YapyHnka, Mexwupiuka 11,
Buwmip, Burona, Onexcanapur, bazanist i B3ipetis.

BusiBneHo, mo B cepeiHbOMY 3a TPU POKM HAaWBHILY CEpEIHIO
MPOAYKTUBHICT TPOAEMOHCTpYBaiM coptu: Yapynka, Mexwupiuka 11, Buwmip,
Burona, Onexcanapur, bazanis, B3ipeus i [BankiBcbka paHHS.

BcranoBneHO CyTTEBY Pi3HHUIIO MK YPOXKAWHICTIO TCHOTUIIIB KapTOIUTL MIPH
BUPOINYBaHHI iX B ONTUMAJbHHX YyMOBAaX IIOPIBHAHO 3 JIIMITOBaHUMH, IO
CTaHOBWJA: B Tpymi paHHix — 7,9 T/ra, B cepenHbopanHiii — 4,6 T/ra, B
cepenubocTurianx — 4,1 1/ra i B cepenupomisHiii rpyni — 4,4 1/ra. HaliHmxuuid
MOKa3HMK BapilOBaHHS BPOXKAHOCTI MK MAaKCHMaJIbHUM 1 MiHIMaJIbHUM 3HaYeHHSIM
croctepiranmi y copTiB kaproruti: Bsipeups, /[lyOpaBka, IBaHkiBCchbka paHHS,
Asanrapg, AnbsHe i Criokyca.

BcranoBneHo, mo TeHOTHITH KapTOILT XapaKTepH3yBaJIHCS Pi3HHM piBHEM
TOMEOCTATUYHOCTI 1 CeJeKUiifHOT miHHOCTI. HalOinpl HiHHUMHU € COpTO3pa3KH, B
SKHX TOEIHYEThCS BUCOKAa TOMEOCTATHYHICTH 1 CeJeKIiHa WiHHICTB: Bsipemns,
Tupac, Pamomucnp, Omimns, Mexupiuka 11, [yOpaBka, IBaHKiBCbKa paHHS,
Asanrapa, Anbsiae, YapyHka, [Toiicbka roBineiina i Criokyca.

© IMucapenko H. B., Cunopuyk B. 1., 3axapuyk H. A., 2022
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BusHaueHO, 110 NMO3MTHUBHE 3HAYEHHS €(EKTy TEHOTHIYy i MaKCUMAJIbHY
TeHEeTHYHY THYYKICTh O3HaKH BPOKaHOCTI COPTIB KapTOIUTi 3a TPyIaMH CTHIJIOCTI
CIIOCTEpIiraJid B: PaHHbOCTUIIMX — Bumip, bazamis, B3sipemp; cepenHbopaHHix —
Mexupiuka 11; cepemapocturinx — Yapynka, Onexcanapur, IBaHKiBcbka paHHS; B
cepennponi3Hix — Crokyca i [Tomiceka 1oBineiiHa.

Brcokoio cTpecoCTiHKICTIO BIANOBIAHO 10 CEPEIHBOTO IOKAa3HUKA TIPYIH
CTHTJIOCTI BOJOAUM TreHoTunu: Bumip, Buroma, bazamis, Mexupiuka 11,
Onexcanaput, Jletana, Terepis i1 [loniceka 1oBieiiHa.

KnrouoBi cioBa:  kxaproruis, COpTH, €KOJOTiYHAa  aJaNTHUBHICTb,
YpOXKaiHICTh, TOMEOCTATUYHICTh, CEJIeKLiHHA [[IHHICTh, CTPECOCTIHKICTb.

Nataliia Pysarenko?, Vasyl Sydorchuk?, Nataliia Zakharchuk?

! Polissia Research Department of the Potato Research Institute of NAAS

2 Potato Research Institute of NAAS

Study of adaptive ability of potato varieties by the "yield" feature in the
conditions of Central Polissia

As a result of the research, potato varieties of different maturity groups of
the Polissia Research Department of the Potato Research Institute were studied
according to the parameters of ecological adaptability of the quantitative trait
“yield”. Evaluation of 21 potato varieties was carried out in the Polissia Research
Department of the Potato Research Institute in 2019-2021. Potato varieties were
selected and divided according to: average yield, adaptability coefficient, average
productivity variability, ultrastability, breeding value, genotype effect, stress
resistance and genetic flexibility.

It is noted that the criterion of variety's high adaptability is the coefficient of
yield adaptability (in years of research), which is 1 and above. The following
varieties showed high adaptive potential: Charunka, Mezhyrichka 11, Vymir,
Vyhoda, Oleksandryt, Bazaliia and Vzirets.

It was found that on average for three years, the highest average productivity
was demonstrated by the following varieties: Charunka, Mezhyrichka 11, Vymir,
Vyhoda, Oleksandryt, Bazaliia, Vzirets and Ivankivska rannia.

There was a significant difference between the yield of potato genotypes
when growing them in optimal conditions compared to the limited ones, in
particular: in early group — 7.9 t/ha, middle-early group — 4.6 t/ha, middle-ripening
group — 4.1 t/ha and in middle-late group — 4.4 t/ha. The lowest rate of yield
variation between maximum and minimum values was observed among the
following potato varieties: Vzirets, Dubravka, Ivankivska rannia, Avanhard, Alians
and Spokusa.

It was found that potato genotypes were characterized by different levels of
ultrastability and breeding value. The most valuable are the following varieties that
combine high ultrastability and breeding value: Vzirets, Tyras, Radomysl, Opillia,
Mezhyrichka 11, Dubravka, Ivankivska rannia, Avanhard, Alians, Charunka, Poliska
Yuvileina and Spokusa.
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It is determined that the positive value of the genotype effect and the
maximum genetic flexibility of the yield trait of potato varieties by maturity groups
was observed among: early ripening — Vymir, Bazaliia, Vzirets; middle-early —
Mezhyrichka 11; middle-ripening — Charunka, Oleksandryt, lvankivska rannia;
middle-late — Spokusa and Poliska yuvileina.

The following genotypes had high stress resistance, according to the average
maturity group: Vymir, Vyhoda, Bazaliia, Mezhyrichka 11, Oleksandryt, Lietana,
Teteriv and Poliska yuvileina.

Key words: potatoes, varieties, ecological adaptability, yield, ultrastability,
breeding value, stress resistance.

Beryn. CknagHa ekojoriyHa ¥ €HEpreTMYHa CHUTyamis, sKa
CKJIQIA€ETBCSI B CUIBCBKOMY TOCIIOJApCTBi, JOBOIUTH, LI0 OTPUMYBATH
BUCOKI 1 CTami Bpokal BCIX KyJIbTYp MOJXKHA JHIIE 3a HAsABHOCTI Yy
BUPOOHMIITBI COPTIB, aIalITOBAHUX J0 PI3HUX IPYHTOBO-KIIMaTHYHUX YMOB
[15, 32]. Ha cehoromui mepen CeieKI[iOHEpaMH B MEPIIy Yepry CTOITh
3aBJJaHHs — CTBOPEHHS COPTIB KapTOILI HE TUILKA BUCOKONPOIYKTUBHHUX, &
i CTIHKHX 0 O10THYHKX Ta a010THYHHUX (PAKTOPIB CEPEIOBUIIIA.

OcraHHiM  4YacoMm CIIOCTEpIralThcsi  3HA4HI KOJINBaHHA
TiPOTEPMIYHMX MOKA3HUKIB 32 POKaMH, a MOTEIUIIHHS KJIIMaTy MPU3BEIIO
0 TOTO, IO IIOYACTIIIANHA HECHPHUATINBI, EKCTpeMalbHI (akTopm Ta
CTpECOBl SBHINA. 3a TMOCTIfHOTO BIUIMBY HECHPHUATINBUX YHHHHKIB
HaBKOJIMIIHBOTO  CEPEIOBHIIA:  TEMIEPATYPHUX  KOJHMBaHb, IOCYXH,
HaJIMIpHOTO 3BOJIOKEHHS, 3aCOJICHHS IPYHTY TOLIO KOXXHUI POCIMHHHUH
OpraHi3M 37aTHHH aJanTyBaTUCS JO IMX YMOB TUIBKM B MeEXax,
3YMOBJICHMX HOPMOIO peakifii Horo reHoTumy. YuM BHIA 3MaTHICTH BUIY
3MiHIOBaTH MeTabosizM (OOMIH pEeYOBMH) BIJIIOBIAHO /IO Jiala3oHiB
MIHJIMBMX YMOB, THUM [IHpIIa HOpMa WOro peakuii Ta BHUIIA
€KOJIOT0a AN THBHA CIIPOMOXKHICTS [4, 6, 7, 9].

CTBOpeHHsST  COPTIB, SKI 3JaTHI MaKCUMAalbHO  €(EKTHBHO
BUKOPDHCTOBYBaTH  OIOKIIIMAaTHUHUK  pecypc  KOHKPETHOTO  pETioHY,
BUSIBIISITH TOJICPAHTHICTB JI0 CTPECOBHX YMOB CEpeJIOBHUINA, 3a0e3euyBaTH
BHCOKY peali3alilf0 TEHEeTHYHOTO TIIOTCHIIANYy TPOAYKTUBHOCTI, €
CTpaTeriyHUM 3aBJAHHSAM Cy4YacHOI Hayku. 3a MOCTIHHOI il MiHJIMBHX
NPUPOJHHUX 1 AHTPONOTEHHHMX (AKTOPiB HOBI BHCOKOAJaNTHBHI COPTH
MaloTh TapaHTYBaTH OJAEPXKaHHS CTaOUIbHO BHCOKMX BpOXKaiB Oyib0
kaprort [12]. CkmamHicTh CTBOPEHHS  BHCOKOIIPOXYKTMBHHMX — Ta
aJalTOBaHNUX TEHOTHINB IIOJIATa€ B TOMY, IO ICHY€E NPOTHPIYUS MiX
BHCOKOIO TIPOTyKTHBHICTIO TEHOTHUITY Ta HOTO CTIMKICTIO 0 HECTIPUATIMBHUX
YMHHOKIB ~ HaBKOJMIIHBOTO  cepepoBuma. lle sBume 3yMOBICHE
0COOJIMBOCTSIMU €HEPIeTUUHOT0 OalaHCy POCIMHHOIO OPraHi3My, OCKITBKU
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yuM OiNbIlle €HePreTHYHUX PECypCiB pOCIHMHA BHUTpadae Ha IMiATPHUMAHHS
BUCOKOI CTIHKOCTI, TUM MEHIIE X 3aJMIIA€ThCs Uil POPMYBaHHS BPOKAFO
3a HOpManbHHX yMOB [8, 22]. Jlns ojepaHHS BHCOKOI'O pPEalbHOrO
BpO’Karo MOTPiOHO, 10O O3HAKM MPOJYKTUBHOCTI 1 €KOJIOTIYHOI CTIHKOCTI
BIJIMIOBIZIAIM yMOBaM 30BHilIHKOro cepepoBuma [21]. CenekiiiiHo-
TCHEeTHYHUI 3aXHCT MPOTH HECHPUATAMBOI [ii OIOTHYHHMX YHHHHKIB
nependavyae BUKOPUCTaHHS JIOHOPIB 3 €heKTHBHUMHU TeHaMu criiikocTi [10].
CTBOpUTH COPTH, CTiHKi MO BCIX JIMITOBaHMX YMHHHKIB HABKOJHITHHOTO
CEpENIOBUINA, TNPAKTUYHO HEMOXKIHMBO, OIHAK, SKIIO HEZOOLIHIOBATH
BaXIUBICTh X04a O OfHIi€l 3 O3HAK ATANTHBHOCTI, II€é MOKE MPU3BECTH JI0
Herepen0adyBaHUX HachiAkiB. ToMy OIHKY peakmii TeHOTHIIB Ha 3MiHY
YMOB HaBKOJIMIIHBOTO CEPEAOBHINA MOTPIOHO NMPOBOAWTH HA BCIX eTamax
CEJICKIITHOTO TIporecy. XapaKTepHOI OCOOMUBICTIO OyIb-SKOTO COPTY €
CYKYITHICTh BJIACTHUBOCTEH, 110 BU3HAYAIOTH HOT0 MPHUAATHICTH I Ti€l 4u
IHITIOT MICIICBOCTI, 1 TOMY MpaBWIbHHNA BHOIp COPTY Ma€ MEPUIOPSIHE
3HaueHHs (21, 5, 14, 30, 36, 34].

Pesynpratu mpoBeneHHMX AOCITIKEHb HaBiTh B OJHIH I'PYHTOBO-
KIIMaTHYHIH 30HI CYTTEBO PI3HATBCSA 32 MPOSBOM OKPEMHX O3HaK 1
BJIACTHBOCTEH, a B pe3yJIbTaTi i MaKpoO3HaK, 1 30kpeMa BpoxkaiiHocTi. Came
e 1 BHMara€ MNPHUIUICHHS 3HAaYHOI yBarW aJaNTHBHOMY IOTCHIIAIy
CTBOPIOBaHHX COPTIB.

BaxnuBuM  acmiekToM  celekmiifiHoi  poOOTHM €  ajanTHBHA
CIPSIMOBAHICTh peaji3allil TeHOTHIIAMH KOMIUIEKCY CHEeNU(pIYHAX O3HAK
[32]. Jns cernekiiii HAa aJanTHBHICTh BAXIJIMBO BOJOMAITH iH(GOPMAIIE PO
CTYMiHb TOMEOCTaTHYHOCTI OKPEMHX O3HaK Yy BapiabelbHHX YyMOBax
30BHIIIHBOTO  CEPEJNOBHUINA  pa3oM 13  3arajbHUM  T'OMEOCTa3oM
IHAMBIyaJbHOTO PO3BUTKY ab0 Oy(epHOCTI POCIHHHOTO OpPraHi3My
3arayiom [16, 17, 22, 23]. Hali0inbil KOMIICKCHUM MOHSTTSAM € TOMEOCTa3
PO3BUTKY, SIKMH XapakTepU3y€e IPHCTOCYBAIbHY BIIACTHUBICTb TI'€HOTHUILY
HiATPUMYBaTH CTaOIBHICTh MPOILECIB CaMOPEryJisiii, sIKi MOPYIIYHOTHCS
3MiHaM{ yMOB 30BHIIIHBOTO CepeIoBUINa. MeXaHi3M roMeocTasy BU3HAYAE
MEXi MIHIUBOCTI Ta XapakTep MPOAYKIIHHHX TMPOIECiB y paMmKax
reHeTHyHoi HopMH peakuii pocnut [20]. PiBeHb MpoOsSBY rOMEOCTATHYHOCTI
4acTO BUKOPHCTOBYIOTh Y CEJICKI[HHIM TpakTUIl Juii BHU3HAYECHHS
AJaNTUBHOCTI TEHOTHIIIB SK TPHU OIHII BUXiTHOrO Marepiamny [2, 27]
CEJICKIIHUX JIIHIA Ta HOBUX COPTIB, TaK 1 JUIA OI[IHKY aJallTUBHOCTI COPTiB
iHIIOTO eKojioro-reorpadiunoro moxomkenns [1, 26, 12, 28]. Lle nae
MOJKIIMBICTh CENEKI[iOHepaM 3'sICyBaTH MPHUPOJY aTaNTUBHUX BIACTUBOCTEH
BUXIJTHOTO Ta CeNeKI[iIfHOTO Marepially, a BHPOOHHMKAM BU3HAUUTHCA i3
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COpTaMH, IO HaWOUIBII MPUCTOCOBAHI 10 €KOJIOTIYHUX YMOB KOHKPETHOTO
periony.

Mera JoCHnifpKeHb — BH3HAYEHHS MapaMeTpiB  €KOJIOT1YHOT
aIaliTUBHOCTI COPTIB KapTOIUIl PI3HUX TPYH CTHUIVIOCTI 32 KUIBKICHOIO
O3HAaKOI0 «BPOXKAWHICTB» Ta WPOBEAEHHS pO3IMOJTYy TEHOTHUIIB 3a
KOMIUIEKCOM TMOKa3HHKIB, SKi BHM3HAYalOTh aJalTHBHI Ta MPOAYKTHUBHI
0COOIMBOCTI.

Martepiasm i meroau. ExcnepmMmeHTansHy poOOTy TPOBEICHO B
Momnicexkomy mocmigromy BigminenHi IK HAAH smpomosx 2019-2021 pp.
OO6'exktrom BuBYeHHS OyB 21 copT KapToIumi: paHHBOCTHIII — BuMmip,
Bsipems, Tupac, Pagomucns, Buroma, bazamis, Ominns; cepenHpopaHHi —
Mesxwupiuka 11, ITaptrep, yOpaBka; cepeqHpOCTHIIII — [BaHKIBChKA paHHS,
Asanrapn, Anpsiac, Yapynka, 3Bi3gans, CunraiBka, Jlerana, [pencnasa i
Onekcauapur; cepeanpomizui — Terepis, [lomichka roBineiiHa i Crokyca.
[pyHT  NepHOBO-CNAGOMIA30MMCTHH  [NIMHHCTO-THIIAHMA 3  HU3BKOKO
npupoaHoto poxatouictio (pH — 4,5-5,2; pyxomoro docdopy i kamito —
BianoBigHo 3,0-5,0 mr-exB. Ha 100 r rpyHTy). TexHonOrisi BUpPOILyBaHHS
COPTIB KapTOIUI BIANOBiJa€ NPHUUHATIH y BUPOOHMUTBI. AJaNTHBHY
3JIaTHICTh OI[IHIOBAIM 3TiAHO 3 HAYKOBO-METOJWYHHMH PEKOMEHAAIISIMU
«OmiHka aJanTHBHOI 3aTHOCTI COPTIB KapTOILTi 3a 3pOIICHHS B 30HI
MMiBgennoro Cremy VYkpaiam» [2]. Koedimient amantuBrHOCTI (KA)
PO3PaxoBYETHCS VIS COPTY 3a hopMyItoro:

KA = (Xijx 100 : X) : 100, (1)
me Xij — ypoKaWHICTP MEBHOTO COPTY B piK JOCHDKEeHHSI; X —
CepeHbOCOPTOBA BPOXKAHHICTh poKy. Kpurepiem aqanTHBHOrO MOTEHIATY
COPTY, 110 BUAIISETHCS BUCOKOIO aJIAIITUBHICTIO B PETiOHI BUIIPOOYBaHHS, €
koedimieHT 1 Ta Bule.

HocrosipHa BiaMinHicTh npu 0,05 % piBHI 3HAYMMOCTI J103BOJIMIIA
MPOBECTH PO3PaXyHOK CTATHCTHYHUX XapaKTEPUCTHK, a CaMe: Cepe/IHE
apudmermune (X), xoediuient Bapiamii (V) [29, 24, 18]. Tokaszaukn
TOMEOCTAaTHYHOCTI po3paxoBaHo 3a Gopmyoro [14, 20]:

Hom=x%/c, (2)
ne Hom — MOKa3HMK TOMEOCTaTWYHOCTI; X2 — BiINOBIHO ycepepHeHa 3a
TEHOTHUIIOM CepeiHsI apu(METHIHA; G — CEPEAHBOKBAIPATUYHE BiIXUICHHS.
BuznaueHHs cenexuiiHOi HiHHOCTI MPOBOAMIN 3a (opmyroio [24,
33]:
Sc=xXiim/Xopt; (3)
ne Sc — cemleKmiifHa MiHHICTh, 332 X|m MPHUHAHATO HaWMEHIIe 3HAYCHHS
O3HAKH B POKH JIOCIiIKEHB, a 32 Xopt — HAHBUIIE.
PiBens criiikocti 10 ctpecy (CC) BU3HAYAIOTH 32 (POPMYIIOIO:
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CC = (Xiim — Xopt), (4)
ne Xjim — MiHIMaJIbHa BPOXalHICTb, a Xopt — MaKCUMaJbHA BPOXKAHHICTB.
Bin mae Bij’eMHe 3HAUCHHS, i MPHU OUIBIIKA HOro BETUYWHI CTIHKICTH 10
CTpecy BBa)KalOTh BUILOIO.

XapakTepuCTHKy COPTIB 3a CTIMKICTIO /O CTpPECy JOIOBHIOE
BesimuMHa reHotunoBoi rHyukocti (I'T), ska Bupaxae CTymiHb
BIZMOBITHOCTI MI’K T€HOTUIIOM COPTY 1 pi3HUMH (pakTOpaMu cepeIoBHILA:

FF = (Xopt + Xlim) / 2, (5)
ne cyma Xopt MAKCHMANBHOI Ta X|im MiHIMaJIbHOI BPOXKalHOCTI, po3aiieHa
Ha JIBa.

Takox Bm3HaYamu e(eKkT TeHoThuIy (PI3HHIA MK CepemHiM
MOKAa3HUKOM KUTbKICHOI O3HaKW 3a HAOOpOM TEHOTHINB 1 BiNMOBITHUM
3HAYEHHSM KOHKpETHOro reHotumy) [13, 20, 31].

Pe3ynbTaTH Ta 00roBOpeHHs. [IpoBeACHUMH JOCHIKCHHIMU 3
cOpTaMy KapTOIUTi, CTBOPECHMMH B Jaboparopii cenekuii Ilomicekoro
nocmignoro  Bigminenns IK HAAH, sxi  mpoiimum — [lepxxaBHe
COpPTOBHIPOOYBaHHSI 1 3aHeceHi N0 PeecTpy pOCIMH, NPUAATHHUX IS
MOLIMPCHHS B YKpaiHi, BCTAHOBJICHO, IO KOKEH T'CHOTHUIT 33 PIBHOI[IHHUX
YMOB BHPOILYBaHHsI HEOTHAKOBO pearye Ha II0r0JJHi YMOBHU POKY.

VY rpymi paHHIX COPTiB HAWBHIIMN PidHUI KOoe(illi€HT aJalTUBHOCTI
MO0 TOKa3HUKA BpokaitHOCTI croctepiramu: B 2019 p. — Buroxa (1,27) i
Bazamis (1,24) 3a BpoxaitHocTi Bimmosimao 15,6 Ta 15,2 1/ra; B 2020 p. —
Bsipens (1,49) i Onims (1,44), ypoxaiiHicTh cTanoBunIa 8,8 Ta 8,5 T/ra; B
2021 p. — Bamip (2,36) i Buroga (1,22), mpoayKTHBHICT — BigmoBigHo 19,8
ta 12,2 1/ra. 3a cepeHIM OKa3HUKOM Koedilli€HTa aJanTHBHOCTI BUIIJICHO
BUCOKOaaanTuBHi copru: Bumip (1,27), Bsipeus (1,07), Buroga (1,01) i
bazanis (1,0) (tabu. 1).

1. YpoxkaiinicTb copTiB kapTomii Ta iX koedinieHTH aJanTHBHOCTI

Copr 2019 2020 2021 CepenHe

Xij | KA | Xij | KA | Xij | KA | Xij | KA

1 2 3 4 5 6 7 8 9

Panni

Bumip 95 (0,77 | 41 | 069|198 236 | 11,1 | 1,27
Bsipeis 109089 | 88 | 149 | 84 | 084 | 94 | 1,07
Panomucib 12,2 1 0,99 | 5,9 1,0 75 1075 | 85 | 0,91
Tupac 106 | 0,86 | 5,7 | 097 | 87 | 087 | 83 | 0,90
Burona 156|127 31 | 053|122 | 1,22 | 10,3 | 1,01
bazanis 152|124 | 53 |09 | 87 | 087 | 97 1,0
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1 2 3 4 5 6 7 8 9
Omisust - - 85 144 | 50 | 050 67 | 0,97
X coproBa
BPOXKaiHICTh
POKy, T/Ta 12,3 5,9 10,0
HIP (05 T/Ta 2,82

CepenHbopaHHi
Mexupiuka 11| 11,4 | 124 | 76 | 1,06 | 145|148 | 11,2 | 1,26
[MapTHep 109118 | 64 | 089 | 78 [ 080 | 84 | 095
JlyOpaBka 52 |05 | 75 (104 72 | 073 ]| 66 | 0,78
X coproBa
BPOXKAHHICTh
pOKYy, T/Ta 9,2 7,2 9,8
HIP 0,05 T/Fa 2,12

CepeaHbOCTHUTIII
IBanHKiBCHKA
paHHs 85 1102 | 76 [113) 100|099 | 87 | 1,05
ABanrapn 60 | 0,72 | 69 [103) 66 | 065]| 65 | 0,80
AunbsiHC 74 1089 76 [113) 83 | 082]| 78 | 0,9
Yapynka 148 | 1,78 | 10,7 | 1,60 | 138 | 1,37 | 13,1 | 1,58
3Bi3nasb 88 |106| 61 [091)102|101]| 84 | 0,99
CunraiBka 52 |063| 61 [091) 86 | 085]| 66 | 0,80
Jlerana 75109 | 25 (037 89 [088] 63 |0,72

[pencnasa 99 [1119| 63 | 094 | 71 |0,70| 7,8 | 0,94

OusexcaHIpuT 68 [ 082| 63 |09 | 176 | 1,74 | 10,2 | 1,16

X coptoBa
BpPOXKaWHICTh
POKy, T/Tra 8,3 6,7 10,1
HIP 0,05 T/Ta 1,52
CepeapormizHi
Terepin 20 1054 | 50 [085) 85 |105] 52 |0,81
ITomicbka
FOBiICiHA 40 [ 108| 78 | 132|189 |11 ] 69 |117
Cnokyca 50 1135 | 50 [085] 69 [ 085] 56 |101
X coprosa
BPOXKaIHICT
POKy, T/Tra 3,7 59 8,1

HIP 00,5 T/Fa 1,22
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Y Tpymi cepemHBOpPaHHIX COpPTO3pa3KiB piuHUIM  KoeQilieHT
ananTuBHOCTI Bumie 1 Big3Hadeno B 2019-2021 pp. — Mexupiuka 11 (1,06—
1,48) 3a Bpoxaiinocrti 7,6—14,5 1/ra.

Cepell cepeIHBOCTHUINIMX TCHOTHIIIB HAWBUIIEC 3HAYCHHS DPIYHOTO
koedinienTa anmantuBHocTi nposiBuim: B 2019 p. — UYapynka (1,78),
[pencnasa (1,19), 3Bizgans (1,06), IBankiBchka panns (1,02); B 2020 p. —
Yapynka (1,60), Anbsac i IBankiBebka panns (1,13) ta ABanrapn (1,03); B
2021 p. — Omnexcangput (1,74), Yapynska (1,37), 3Bizmams (1,01). 3a
CepelHIM TMOKAa3HUKOM Koe(]illieHTa amanTHBHOCTI BHIIICHO BHCOKO-
amantuBHI coptm: Yapynka (1,58) 3a cepemnpoi BposkaitHOCTi 13,1 T/Ta,
Omnekcanapur — 1,16 (Mexi mposBy BpokaifHOCTI 3a pokamu 6,3—17,6 T/ra) i
IBankiBchKa parssa — 1,05 (cepenHs BpokaiiHiCTh CTAHOBHTE 8,7 T/Ta).

VY rpymi cepemHBOMI3HIX copTo3paskiB BmpogoBxk 2019-2021 pp.
copr Ilomicbka roBijieliHa NPOSBUB BHCOKI IOKAa3HUKU KoedilieHTa
ajantuBHocTi (Ha piBHi 1,08-1,32) 3a cepennpoi BpoxaiiHocTi 6,9 T/ra. B
OKpEeMi POKH BHCOKE 3HAUCHHSI IbOTO KOeQiI[ieHTa BiI3HAYCHO B TCHOTHITIB:
Terepie (1,05) Ta Cnokyca (1,35).

CrabinpHICTP COpPTIB 32 IIOKa3HUKOM ypOXaWHOCTI B  piK
BUNpPOOYBaHHS JOCUTh HeomgHopiaHa. Tak, y 2019 p. pisHHmIO 110710
MiJBUIICHHS BPOXKAl 0  CEPeIHbOCOPTOBOTO  IOKa3HHKA  POKY
cnoctepiranu B coptiB: Buroga (3,3), bazamnis (2,9), Mexupiuka 11 (2,2),
Maptrep (1,7), IBankiBceka panns (0,2), Yapynka (6,5), 3Bizgams (0,5),
Ipencnasa (1,6), INomiceka roBinetina (0,3), Cnokyca (1,3 1/ra). B 2020 p.
BIATIOBITHO BHIy BPOXaWHICTH JI0 CEPEIHHOCOPTOBOTO IOKA3HHKA POKY
Bij3HaueHo B: B3ipeus (2,9), Onimns (2,6), Mexwupiuka 11 (0,4), Tyopaska
(0,3), IsankiBceka panus (0,9), Asanrapn (0,2), Anesuc (0,9), UapyHka
(4,0), TTomicrka roBineiina (1,9 t/ra). Y 2021 p. miaBUIIEHHS BPOXKAHHOCTI
JIO CepeIHLOCOPTOBOTO TIOKA3HUKA POKY IPOSBUIIM COPTH: 3HauHe — Bumip
(9,8), Onekcaunpur (7,5), Mexupiuka 11 (4,7), Yapynka (3,7), Buroaa
(2,2 1/ra) Ta He3naune — Iomiceka roBineiina (0,8), Tetepis (0,4) i 3Bi3aaim
(0,1 1/ra) (Tabm. 2).

2. Pi3Huns BpoOxkaiiHOCTI COPTIB KapToOIIi 10 cepeIHbOCOPTOBOIO
MOKA3HUKA POKY, 2019-2021 pp.

Copt 2019 2020 2021 Cepenne
Xij | KA | Xij | KA | Xij | KA | Xij | KA
1 2 3 4 5 6 7 8 9
Panni
Bumip 95 | -28 | 41 | -18]198 | 98 (11,1 | 3,1
Bsipens 109 | -14 | 8,8 2,9 84 | -16 | 94 | 14
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1 2 3 4 5 6 7 8 9
Pagomucip 1221 -01 ] 59 0 75 | -25 ]85 | 05
Tupac 106 | -17 | 57 |-02| 87 |-13] 83|03
Buroza 156 33 | 31 |-28 122 | 22 |103| 23
Bazauis 152129 | 53|06 87 |-13]97 |17
Oy - - 8,5 2,6 50 | -50 | 6,7 | -1,3
X coprosa
BPOXKaHICTD
POKY, T/Ta 12,3 59 10,0

CepenHbOpaHHI
Mexupiuka 11 | 114 | 22 | 76 | 04 [145| 47 | 112 ] 3.2
[MaptHep 109 | 1,7 64 | -08 | 78 | -20 | 84 | 04
Jly6paBka 52 | 40 ] 75 103 |72 |-26]|66|-14
X coproBa
BPOXKANHICTH
POKY, T/Ta 9,2 7,2 9,8

CepeaHbpOCTHUTT
IBaHKiBChKa
paHHA 85 | 02 | 76 | 09 |100] -0,1 | 87 | 0,7
ABanrapn 6,0 | -23 | 69 | 0,2 6,6 | -35 | 65 | -15
AJIBSTHC 74 -09| 76 |09 |83]|-18]78]-02
Yapynka 148 ] 65 | 10,7 | 40 | 138 | 3,7 | 131 | 51
3Bi3gais 88 | 05 |61 |-06]102] 01 | 84 | 04
CuHraiBka 52 | -31|61|-06| 86 |-15]| 66 | -14
Jlerana 75 |1 -08| 25 |-42)|89 |-12]| 63| -17
Ipeacnasa 9,9 1,6 63 | -04 | 71 | -30 | 7,8 | -0,2
Onexcanapur 68 | -15| 63 | -04 | 176 | 75 102 | 2,2
X coproBa
BPOXKAWHICTh
POKY, T/Ta 8,3 6,7 10,1

CepeHbOIIi3HI
Terepi 20 | -17 |50 | -09] 85 | 04 |52 ]-28
ITomicbka
(oBLIGHHA 40 1 03 | 78|19 |89 |08 |69 ]-11
Crokyca 5,0 1,3 50 | -09 | 69 | -1,2 | 56 | -1,4
X coproBa
BpPOXKalHICTh 3,7 5,9 8,1
POKy, T/Tra
Bararopiuna X
COpTOBA BPO-
JalHicTh, T/ra 8,0
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Haiibinpmr  HecTabimpHI 32 pI3HUICI0  BpOXKAHHOCTI 11O
CepeTHbOCOPTOBOTO MOKAa3HUKA POKY BIIMOBIAHOI IPyNU CTHIIOCTI COPTH
KapToIuli: cepe]] paHHboi rpynu — Bumip (-2,8; -1,8; 9,8 1/ra), Burona (3,3;
-2,8; 2,2) 1 bazanis (2,9; -0,6; -1,3 1/ra); B cepennpopanHix — JlyOpaBka
(4,0; 0,3; -2,6 1/ra); 3-momix cepemHpocturaoi rpynu — [pencnasa (1,6;
-0,4; -3 1/ra) i Onexkcanapur (-1,5; -0,4; 7,5 1/ra); B cepeAHbONI3HIN TPy —
Cmoxkyca (1,3; -0,9; 0,4 1/ra). Toxai sik HAWOLTBIT CTAOUIBHI 33 BPOXKAWHICTIO
0 CepeIHbOCOPTOBOTO MOKAa3HWKA POKY BIATIOBIAHOI TPYHH CTHIIIOCTI
coptu: Tupac (-1,7; -0,2; -1,3), IsankiBcbka panns (0,2; 0,9; -0,1), AnpsHc
(-0,9; 0,9; -1,8), Yapynka (6,5; 4,0; 3,7), 3sizmams (0,5; -0,6; 0,1) i
TTomiceka roBineitaa (03; 1,9; 0,8).

Bucokuii aqanTUBHAI NOTEHLIA POSIBUIN COPTH, B SIKMX 3HAYCHHS
MOKAa3HUKA CEepPeqHhOro KoedimieHTa aJanTUBHOCTI J0 OaratopidHol
CepeHhOCOPTOBOI BpoxkaitHocTi (8,0 T/ra) cTaHoBHUTH Oinmbine 1, a came:
Yapynka (5,1), Mexwupiuka 11 (3,2), Bumip (3,1), Buroma (2,3),
Onexcanapur (2,2), bazanis (1,7) i Baipeus (1,4).

AHani3yloun OTpHMaHi pe3yjbTaTd 3 YPOXKaiHOCTI COpTIB 3a TpU
POKH, CJiJ BiA3HAYWUTH, IO BCI T€HOTUIH JOCHTh CYTTEBO pearyloTh Ha
30BHILIHI YMOBH Mijl 4ac Bererauii KynbTypH. Pi3HUIS BPOKalHOCTI npu
BUPOIIYBaHHI COPTIB B ONTUMAIFHUX YMOBAaX IMOPIBHSIHO 3 JiMiTOBaHUMHU
CTaHOBHWIIA: B Tpymi paHHIX — 7,9 T/ra, B cepemubopanHiii — 4,6 T/ra, B
cepenapocTurux — 4,1 T/ra 1 B cepemHpomi3Hiii rpymi — 4,4 T/ra.
HaftHmkunii MOKa3HHUK BapilOBaHHS BPOXKAHHOCTI MiX MaKCHMAJIBHUM 1
MiHIMaJTFHIM 3HAYEHHSM CIIOCTepiraiu B copTiB: Biipens (2,5), lyOpaBka
(2,3), IBankiBcbka panust (2,4), ABanrapn (0,9), Anesuc (0,9), i Crnokyca
(1,9 1/ra) (Tadm. 3).

3. ITapaMeTpn aJanTHBHOI 3AaTHOCTI COPTIB KapToOIJi 3a 03HAKOIO
«BpoxkaiiHicTe» (2019-2021 pp.)
Copr BapiroBaHHs
BpOXKaitHoOCTI, T/Ta
Xiim Xopt E V, %

Hom, | Sc, | E®, | CC, | IT,
T/ra | T/ra | T/Ta | T/ra | T/ra

1 2 3 4 5 6 7 8 9 10
Panmni
Bumip 41 1198|11,1| 59 | 189 | 230 | 2,0 |-157| 11,9

Bsipers 84 110994 | 12 | 806 | 7,24 | 0,3 | -25 | 9,6

Pagomucas | 59 (12,2 85 | 31 | 270 | 4,11 | -06 | -6,3 | 9,0

[Tupac 57 1106| 83 | 24 | 341 | 446 | -08 | -49 | 81

Burona 3,1 1156|10,3| 51 | 20,1 | 205 | 1,2 |-125| 9,3

basais 53 1152 9,7 | 42 | 229|338 | 06 | -99 | 10,2
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1 2 3 4 5 6 7 8 9 10
Omnisuis 50 | 85 | 67 | 26 | 256 | 394 | -24 | -35 | 6,7
Cepenne 54 1133191 | 35 | 327] 39 -79 1 93

CepenHbOpaHHI
Mesxupiuka
11 7,6 145|112 | 25 | 444|587 | 25 | -69 | 110

[MapTHEp 64 1109|184 | 22 | 375|493 | -03 | 45| 86
JlyopaBka | 52 | 75 | 6,6 | 15 | 42,7 | 458 | -21 | -23 | 6,3

Cepenne 6,4 |110] 87 | 21 | 415 | 51 -46 | 8,6
CepeaHbOCTHUTIII

[BanKiBebkal 76 | 100 | 87 | 11 | 76,4 | 6,61 | 03 | -3.4 | 88

AHHS

Asanrapn | 60 | 69 | 65 6 |1129|565| -19 | -09 | 64
IAJIBSIHC 74 | 83 | 7,8 5 |157,7| 695 | -06 | -09 | 7,8
Yapynka 10,7 1148 |13,1| 13 | 983 | 9,47 | 47 | -4,1 | 12,7
BBi3gann 6,1 110,2| 84 | 20 | 414 | 5,02 0 -4,1 | 8,1
Cunraiska | 52 | 86 | 6,6 | 22 | 30,3 | 468 | -18 | -34 | 6,9
UleTana 25189 (63| 44 | 144 | 1,77 | -21 | -6,4 | 57
[Mpencnasa | 6,3 | 99 | 78 | 20 | 394 |49 | -06 | -36 | 81
Onekcan-

puUT 63 176102 | 51 | 199 |365| 18 |-11,3| 119
Cepenne 6,5 [106| 84 | 21 | 656 | 54 -42 | 85
CepeapormizHi

Terepi 20|85 |52 | 51 |10,2 1,22 | -0,7 | -65 | 52
[Momicbka
rosineiina | 40 | 89 | 69 | 30 [ 227 |310| 10 | -49 | 64
Crokyca 50169 |56 | 16 | 350 | 406 | -0,3 | -19 | 59
Cepenne 3718159 | 32 |226]| 28 -44 | 58

3a pesysibTaTaMy aHaji3y AaHUX YPOXKailHOCTI I'€HOTHIIIB KapTOILTi
BUSIBJICHO, 10 B CEPEAHbOMY 3a TPH POKH HaWBUILY CEPEIHIO
NPOIYKTUBHICTh NPOJEMOHCTpYBanmu coptu: Yapynka, Mexwupiuka 11,
Bumip, Burona, Onekcannput, baszanis, Bzipeus i IBankiBchbka paHHS —
BimmoBiano: 13,1; 11,2; 11,1; 10,3; 10,2; 9,7; 9,41 8,7 1/ra.

BapiabenpHICTh cepelHbOI NMPOAYKTUBHOCTI 32 TPyIaMH CTHIJIOCTI
CTaHOBWJIA: B paHHIX 1 cepeaHbomi3Hix Ha piBHI 35 1 32 %, B
cepeHbOPaHHIX 1 cepeHboCTHrIHNX — 21 %. I3 po3paxyHKiB BiAIIOBIIHO 10
3HaueHb Kkoedimienta Bapiamii (V, % mpu Benuumai V Bim 1 g0 10 %
cmabka Bapiamis 1 Bkasye Ha CTaOUIbHICTH mMOKasHuWKiB, V 11-20 %
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nomipHa; V 21-50 % — 3nauna; V > 50 % Benuka), sSKuil XapakTepusye
CTYNiHb MIHJIMBOCTI O3HAaKH, HAWBUIIy MiHJIMBICTh IOKa3HUKA BPOXKAHHOCTI
cmoctepirand B coptie: Bumip (V. — 59 %), Buroga (V — 51 %),
Onekcanapur (V. — 51 %) 1 TerepiB (V — 51 %). CralinbHicTh 3a
MOKa3HUKOM BapiabeJIbHOCTI B POKH AOCIHIKEHb IPOSBHIM TEHOTHIIH:
Asanrapn (V — 6 %) 1 Anbsiac (V — 5 %), NOMIpHUHA CTaTHCTHYHHUNA
NOKa3HUK CIocTepirain B copTo3paskiB: IBaHkiBceka panns (V — 11 %),
Bsipens (V — 12 %), Yapynka (V — 13 %), lyopaska (V — 15 %), Crokyca
(V - 16 %), 3Bizmams (V — 20 %) i [Ipencrasa (V — 20 %).

BaxnmMBUM TOKa3HUKOM CTiHKOCTI O HECTPHUSATIMBUX YHHHHKIB
CepelIOBHINA € TOMEOCTaTHYHICTh, $Ka IOKa3ye 3JaTHICTh T'CHOTHUIIIB
3MCHIIYBAaTH HACTIJAKH BIUIMBY MIKIIJIMBUX OIOTHYHHUX Ta abiOTHYHHX
(akropiB. CepenHili TOKa3HUK TOMEOCTATUIHOCTI BPOKAWHOCTI TCHOTHITIB 1
ix cenmekuifiHOi LIHHOCTI 3a TPyHNaMH CTUIJIOCTI  CTaHOBUTH: Yy
panHbocTUrIHX — 32,7 1 3,9; y cepennbopanHix — 41,5 i 51; y
cepeaHbOCTUTINX — 65,6 1 5,4; B cepenubomizHix — 22,6 Ta 2,8 T/ra. Bumie
YHUCIIOBE 3HAYEHHS I1i€l CTATHCTMYHOI BEIMYMHH JO CEPeJHBOTO
BIAMOBITHOT TpyHHM CTHUIVIOCTI TposBUIM copT: B3sipeup, Tupac,
Mexupiuka 11, J[lyOpaBka, IBaHKiBcbka paHHs, ABaHrapja, AJIbsHC,
Yapyuka i Cnokyca (Hom =80,6; 34,1; 44,4; 42,7; 76,4; 112,9; 157,7; 98,3;
35,0 1/ra).

lono cenexiiitnol miHHOCTI (SC) AOCTIKYBAHUX COPTIB KapTOILIi,
HaWBUIUH TOKa3HUK Y CEpPEeJHBOMY 3a TpPH POKH CIIOCTEpirajm B
copto3paskiB: [lomiceka foBineitHa, Omimura, Crokyca, Pagomucis, Tupac,
Iy6paBka, ABanrapa, Mexwupiuka 11, [BaHkiBcbka paHHs, AybsiHc, B3ipelis
i Yapynka (Sc = 3,1; 3,94; 4,06; 4,11; 4,46; 4,58; 5,65; 5,87; 6,61; 6,95;
7,24; 9,47 1/ra).

[Toka3HUK e(eKTy TeHOTHIy J1a€ 3MOT'Y OLHMTH HPOJYKTHBHICTBH
OKPEMHUX COpPTO3pa3KiB B AOCHIKyBaHil cepil. [I03UTUBHIM 3HAYCHHSIM
xapakTepusyBanucs coptu kaproruti: Yapynrka (4,7), Mexwupiuka 11 (2,5),
Bumip (2,0), Omnekcanmpur (1,8), Buroma (1,2), Ilomickka toBineiiHa
(1,0 t/ra), baszamis (0,6), IeankiBcbka panns (0,3) i Bsipeus (0,3).
MakcumanbHO HEraTMBHMM e(eKTOM TeHOTHIy Bupi3Hsimcs: Omimnst
(-2,4), Hyopaska (-2,1), Jlerana (-2,1), Asamrapa (-1,9), CumnraiBka
(-1,8 1/ra).

CepenHili NMOKAa3HUK CTIHKOCTI T'€HOTHUIIB 0 CTPECY 3a Ipylamu
CTHIJIOCTI CTAaHOBHTH: Yy paHHIX — -7,9, cepemHpopaHHix — -4,6, B
cepennpocTurnx — -4,2 1 cepemHpomizHiX — -4,4 T1/ra. IligBumieHoro
CTPECOCTIMKICTIO BiANOBIZHO JO CEPEIHBOTO IOKA3HWKA T'PYNU CTUTIIOCTI
BOJIOIITH copTu Kapromti: Bumip (-15,7), Buroga (-12,5), Bazainis (-9,9),
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Mesxwupiuka 11 (-6,9), Onexcarnpur (-11,3), Jletana (-6,4), Terepis (-6,5) i
IMonicrka roBineiiHa (-4,9 T/ra). Hepe3sucTeHTHUME IO CTpecy 3a 03HAKOIO
«BPOXKAWHICTBY» BUSIBIIMCS cOpTO3pasku: Bsipens (-2,5), dybpaska (-2,3),
Aganrapn (-0,9), Anbsae (- 0,9) 1 Cnokyca (-1,9 1/ra).

Buie 3HaueHHs OKa3HUKa MeHETHYHOI FHYYKOCTI COPTIB KapToIu
JO CEepeaHbOro BIIMOBIMIHOI TPyNM CTUIJIOCTI NPOSBWIM TEHOTHITH
kaproruti: B rpymni pasHix (9,3 1/ra) — Bumip (11,9), bazanis (10,2) i
Bsiperrs (9,6 T/ra); B cepenHbopaHHii (8,6 T/ra) — Mexupiuka 11
(11,0 1/ra); B cepenapocturnux (8,5 1/ra) — Yapynka (12,7), Onexcanaput
(11,9) i IBamkiBceka pamnsa (8,8 T1/ra); B cepemupomisHiil (5,8 T/ra) —
Cmokyca (5,9) i [Tomniceka toBineitna (6,4 1/ra).

BucnoBku. BcTaHOBIIGHO, 0 BHUCOKHIA aJalTHBHUHN MOTEHINAN y
POKM JIOCHIPKEHb TPOSBWIIM COPTH, B SKMX 3HAYCHHS IIOKAa3HUKA
cepenHbOro KoedilieHTa alanTUBHOCTI 0 6araTopiuHOl cepeHbOCOPTOBOT
BpoxkaitHocTi (8,0 T/ra) cranoButh 1 1 Oinblie, a came: Yapynka (KA 5,1; 3a
Bpoxaiinocti 13,1 1/ra), Mexupiuka 11 (3,2; 11,2), Bumip (3,1; 11,1),
Burona (2,3; 10,3), Onekcauaput (2,2; 10,2), bazamis (1,7; 9,7) i Baipeup
(1,4; 9,4 1/ra).

HaiiHwkunii  NOKa3HUK  BapilOBaHHS  BPOXKAHHOCTI  Mixk
MaKCUMaJbHAM 1 MiHIMAIGHAM 3HAUCHHSIM CIIOCTEpiralli B COPTIB
kapromti: Bsipens (2,5), HyOpaBka (2,3), IBamkiBceka panHs (2,4),
Asanrapn (0,9), Anpsac (0,9) i Criokyca (1,9 1/Ta).

Hesnauny i momipHy BapiaOelbHICTH CEpPeIHBOI MPOTYKTUBHOCTI
cOpTiB KapTomyi cnocrepiramu B: AmbsHc (5 %), Asanrapm (6 %),
IBankiBchka panns (11 %), Bsipeus (12 %), Yapynka (13 %), lyOpaBka
(15 %), Criokyca (16 %), 3sizaans (20 %) i [Ipeacnasa (20 %).

HaiiBuiuii nposiB roMeoCTaTHYHOCTI 32 O3HAKOK «BPOXKAWHICTBY
(1o cepeaHBOTO BiJMOBIIHOT IPYITM CTUTJIOCTI) BiI3HAYEHO Y COPTO3pa3KiB:
Bsipeus (Hom = 80,6), Tupac (Hom = 34,1), Mexupiuka 11 (Hom = 44,4),
Hy6paeka (Hom = 42,7), IBankiBcbka pausst (Hom = 76,4), ABanrapa (Hom =
112,9), Anbsuc (Hom = 157,7), Yapyuka (Hom = 98,3) i Cnokyca (Hom =
35,0 T/ra). ¥ muX TeHOTHINB KapTOIDIi TAKWM JK€ YHHOM CITOCTEpiraid
BUCOKY CEJIKIIiHy LiHHICTH (Sc) 03HaKM BpoxkaitHocTi: Bix 4,06 B copty
Cnokyca mo 9,47 t/ra B copry Yapynka. Bucoky cenekuiiiHy LiHHICTH
TakoX Bim3HaueHo B coprtiB: [lomiceka topineitna (3,1), Omimnsa (3,94) i
Pagomucis (4,11 1/ra).

Io3uTthBHE 3Ha4YeHHS e(eKTy TeHOTHITY MPOSBUIN COPTH KapTOILIi:
Yapynka (4,7), Mexwupiuka 11 (2,5), Bumip (2,0), Onekcanmpur (1,8),
Buroma (1,2), Iomiceka foBinetina (1,0 t/ra), baszamis (0,6), IBankiBchKa
panns (0,3) 1 Bsipers (0,3).
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[ligBUIIEHOIO  CTPECOCTIMKICTIO  BIiNMOBIMHO A0  CEPEIHBOTO
MOKa3HUKA IPYNH CTUIIIOCT] BojoAlM renotunu: Bumip (-15,7), Burona (-
12,5), bazamis (-9,9), Mexupiuka 11 (-6,9), Onekcaunput (-11,3), Jlerana
(-6,4), Terepis (-6,5) i [Tomickka roBineiina (-4,9 1/ra).

MakcumanbHy ~ T€HETHYHY THYYKICTH  O3HaKM  BpOXKalHHOCTI
TEHOTHITIB KapTOIUTi 32 TPYIaMH CTHIJIOCTI CIIOCTEPIraiy B: paHHbOCTUTIIHX
— Bumip (11,9), bazanis (10,2), B3zipeus (9,6 1/ra); cepeaHbOpaHHIX —
Mexwupiaka 11 (11,0 71/ra); cepemapocturmmx — Yapynka (12,7),
Omnekcauapur (11,9), IBankiBcrka pannsa (8,8 T/ra); B CEpeAHBOII3HIX —
Crmokyca (5,9) i Ilomiceka toBineiina (6,4 1/ra).

IepcnexkTuBM MNOJAABLIIMX AOCHIIKEeHb. 3a pe3ylibTaTaMHu
TPUPIYHNX HOCIIUKEHb NPOBEICHO OIIHKY aZaNTHBHUX BIIACTUBOCTEH i
CEJIeKIIHOI MIHHOCTI COPTIB KapTomii cenekmii [lomichkoro mocCiigHOTO
BIZTUVICHHST 32 O3HAKOI «BPOXKAiHICTB». BuUsBIEHO iCHYBaHHS CYTT€BOi
qudepeHmianii Mk copTaMu KapTOILI 3a piBHEM IPOSIBY BPOXKaHHOCTI,
aJIalITUBHOCTI Ta TOMEOCTAaTUYHOCTI. BUIINEHO psij FeHOTHNIB KapTOILIi,
SKi MOXYTb OyTH BHKOPHUCTaHI SIK JpKepella BHCOKOI FOMEOCTaTHYHOCTI 1
NOTEHIIHOT MPOAYKTUBHOCTI B KOMOIHATUBHIN cenexiii, a came: YapyHka,
Bsipenp, IBaHkiBchbka paHHs, AJbsHC, ABaHrapa, Mexupiuka 11,
Panomucis, Tupac, Iy6paBka, [Tomiceka roBineitna, Omimns i Ciokyca.
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XJIBOIMEKAPCBHKI BIACTUBOCTI BOPOIIIHA

HINEHUII M’SIKOI O3UMOI1

3AJIEZKHO BIJI ATPOTEXHIYHUX 3AXO/1IB BUPOILIIYBAHHSI
B LIEHTPAJIBHOMY JIICOCTENY*

BcraHoBIEHO BIUIMB IOTOJHUX YMOB POKY BHUPOLIYyBaHHS, IIOIEPEIHUKA Ta
CTPOKY CiBOM Ha MIiHJHBICTh 00’eMy XJ1i0a, OPHCTOCTI M’AKyIIa, XJIi00meKkapchKoi
OWIHKK MIIeHUII M’sKoi 03uMoi B MUpOHIBCBKOMY IHCTHTYTI NIICHHUIl iMEHi
B. M. Pemecna HAAH, mo posramoBaHuii y HeHTpanbHiii yactuni Jlicoctemy
VYkpainu. BusBneHo ocoOmmBOCTI (OpMyBaHHS XJITiOOHMEKAPCHKUX BIACTHBOCTEH
OopoIIIHa YOTUPHAALNTH COPTIB 1 TPHOX JIHIH MIIEHAI M SIKOT 03MMO{, BUCISTHUX Y
TPHU CTPOKH MICIIS I’ ITH HOTIEPETHHUKIB.

3agikcoBaHO 3HAYHE BapifOBaHHS JOCHIKYBaHHX IOKA3HHUKIB Y POKH
BUpomyBaHHA. OTpPUMAaHO MaKcMManbHHU 00°em xmiba (856-853 cm®) B
cepesHbOMY Jist Beix reHorumiB 3a 2016/17-2018/19 pp. micnst momepeaHuKiB
COHSIIHUK Ta cos, Oulbiny mopucticth M’sikymia (82 %) — micist ripumii Ta
COHSIIHUKY, HAfBHINY XJiOomekapchKy OLiHKY (3,3 Oanma) — Mmicisi COHAIIHUKY. 3i
3MIIIEHHSAM CTPOKY ciBOM Bim 26 BepecHS A0 16 KOBTHA BiJ3HA4YanW HE3HAYHE
30uTbIIeHHsT 00’eMy xJiba Michsl TONepeHUKA CHISpabHUMA Map, MOPUCTOCTI
M’SIKyIIa — Hicis Tipyuii, XJi6onekapchbKol OI[IHKK — MICHs CHASPAIBHOTO Hapy W
KyKypy/J3H, a TaKO)X HEICTOTHE 3MEHIIEeHHs 00’eMy Xuiba micis KyKypya3H H coi,
HOPUCTOCTI M’sIKyIIa — IicJIs coi, XJIiOomeKapchKoi OLIHKK — ITICIIST COHSIIHUKY 32
IIMX JKE€ YMOB.

BusBneHo BiIXWiIeHHS Bif 3aranbHOi TEHAEHII BIUIMBY CTPOKIB CiBOM Ha
(hopMyBaHHS XJTiOOMEKAPCHKUX BIACTHBOCTEH OOPOIIHA OKPEMHX COPTIB 1 JIiHIH
MIIEHMII M’SKOi 03UMOi Ta BHOKPEMJICHO T€HOTHIH, JUISl SIKHX OyB ONTUMAIbHHUM
CTpOK ciBOM 5 >xoBTHA. OTpuMaHi pe3yJbTaTH MOTPIOHO BPaxoBYBAaTH IpH
OLIIHIOBaHHI T€HOTHIIIB Yy CEJISKIIHHOMY IpoILeci, a TAaKOX y po3pobieHHi 0a30BuX
€JIEMEHTIB TEXHOJIOTi1 BUPOIILyBaHHS COPTIB.

BcTaHOBIEHO MaKCHMaJIbHU# BIUTMB YMHHUKIB: TeHOTHUITY Ha 00’eM xJtiba Ta
XJII0ONEKapChKy OIIHKY, YMOB POKY BHPOIIYBaHHS — Ha IOPHUCTICTh M SKyINa,
morepelHiKa — Ha 00’em xumiba. Baromoro BIUIMBY CTpOKiB CiBOM Ha
XJIIOOTIeKapChKi BIACTHBOCTI OOPOIITHA MIIEHHIII M KO 03MMOI HE BUSBIICHO.

*HaykoBuii KepiBHHK — JIOKTOp CilIbChKOTOCIOAApPChKUX HAyK, dieH-kopecnonaeHT HAAH
0. A. Jlemuios.
© IlpamziBa I. B., 2022
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BronmB ycix 4MHHHKIB Ta iX B3aeMoAild Ha (GopMyBaHHS XJiOOMEKapChKUX
BJIacTHBOCTEH OoporHa OyB goctoBipHUii (p < 0,01).

Bunineno coptu MIIl BummBanka ta MIII Acconb, sxi MOXyTh OyTH
BUKOPHCTaHI sIK TEHETUYH1 JpKepesia A TOMIMIIEHHS KOMIUIEKCY XJIi00IeKapChbKUX
BJIACTHBOCTEH OOPOIIIHA, Ta Psii TEHOTHIIIB — JUIS MiJBHILICHHS IEBHUX IOKA3HHUKIB
SIKOCTI IIIIEHMIN M’ SIKOI 03UMOI.

Kurouosi ciioa: Triticum aestivum L., 06’em xitiba, mopucTicTh M SIKyIIIa,
xJiborneKapchKa OIiHKa, TiIpoTepMidHi yMOBH, anTponoreHHi ynHHIKHA, ANOVA.,

Iryna Pravdziva

The V. M. Remeslo Myronivka Institute of Wheat of NAAS

Flour baking properties of bread winter wheat depending on agro-
technical measures of growing in the Central Forest-Steppe

It was established influence of the weather growing season conditions,
preceding crop, and sowing date on the variability of bread volume, crumb porosity,
bread evaluation score of bread winter wheat at the V. M. Remeslo Myronivka
Institute of Wheat of NAAS, located in the central part of the Forest-Steppe of
Ukraine. Features of flour's baking properties formation of fourteen varieties and
three lines of bread winter wheat, sown in three dates after five preceding crop are
revealed.

Significant variation of the studied indicators in the growing season
conditions has been recorded. The maximum bread volume (856-853 cm3) was
obtained on average for all genotypes in 2016-17-2018-19 after sunflower and
soybean preceding crops, higher crumb porosity (82 %) was obtained after mustard
and sunflower, the highest bread evaluation score (3.3) was obtained after
sunflower. With the shift of the sowing date from September 26 to October 16, there
was a slight increase in bread volume after preceding crops green manure, crumb
porosity after mustard, bread evaluation score after green manure and corn, as well
as slight decrease in bread volume after corn and soybean, crumb porosity after
soybean, bread evaluation score after sunflower under the same conditions.

Deviations from the general trend of the sowing dates influence on
formation of flour's baking properties of certain varieties and lines of bread winter
wheat were established and genotypes were identified for which the optimal sowing
date was October 5. The obtained results should be taken into account by genotypes'
evaluation in breeding process, as well as in the development of basic elements of
crops' cultivation technology.

The maximum influence of factors were established: genotype on the
volume of bread and bread evaluation score, growing season conditions on the
porosity of bread crumbs, preceding crops on the volume of bread. No significant
effect of sowing dates on flour baking properties of bread winter wheat was found.
The influence of all factors and their interactions on the formation of flour's baking
properties was significant (p < 0.01).

The varieties MIW Vyshyvanka and MIW Assol have been identified, which
can be used as genetic sources to improve the complex of flour baking properties , as
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well as a number of genotypes to improve certain quality indicators of bread winter
wheat.

Key words: Triticum aestivum L., bread volume, crumb porosity, bread
evaluation score, hydrothermal conditions, anthropogenic factors, ANOVA.

Beryn. Ha temepimHii 4ac YHCENBHICTh HACEJCHHS IUIAHETH
CTaHOBUTH Onu3bKO 7,8 mupx ocid, a o kinusg 2100 p. mepenbavaerses
3poctanHs Horo Mmaibke mo 11 wmupnm [15]. Take crpiMke 30UTBIICHHS
KimpbKocTi momedt Ha 3emui  morpeOye  BIONOBIZHOTO — 3pOCTaHHS
BHPOOHHUIITBA MPOAOBONBUNX TOBapiB [4]. [lieHUIss — OCHOBHE IKEperno
Oinka Ta KaJopiif, TOMy € OIHHM 3 TOJIOBHUX INPOAYKTIB XapdyBaHHS IS
35 % ceitroBoro HaceneHHsa [19, 30, 37] i3 cepemHIM CIOXXHBaHHIM
nmieHuni 68 kr/pik Ha omHy moamHy [9]. SKicTh 3epHa IICHUII
BU3HAYAETHCS CYKYIHICTIO 1i BIACTHBOCTEH, SIKi 3a]J0BOJILHIIOTh KOHKPETHI
noTpedu croxkuBaviB. Sk TpaBWiIo, MNIICHULIIO BUKOPHCTOBYIOTh Yy
XJ1i00MeKapChKii, Kpyn’ siHiH, KOHIUTEPChKii ~ Ta  MakapoHHIH
MPOMHUCIIOBOCTSX, OCKUIBKM BOHA € IIHHHUM 3JIAKOM 32 PaxyHOK BJAJIOTO
MOETHAHHS B 3€pHI BMICTy OUIKIB, BYIJICBOJIB Ta IHIIUX PEYOBHH, SKi
NOTPiOHI U1 XapuyBaHHs toauHu [18, 20].

X110 — OCHOBHHI IIOJEHHWHA MPOTYKT XapuyBaHHS U OiJBIIOCTI
mrozeit 3eMHOi Ky [31]. BimmiaHOCTI B XomiOomekapchKiil IKOCTi TEHOTHTIIB
MOB’SI3YIOTh 3 pI3HMIEI0  CKIagy  KIGHKOBMHHM, a  came 3
BHUCOKOMOJIEKYJIIPHUMH CYOOAMHMIIMH TIIFOTEHIHY, OCKUIBKH iX BHECOK Y
MpOsiB IIUX O3HAaK € BU3HadanbHUM [8, 36]. OgHak po3aiieHHS OiTKOBHX
(dpakmiif 11 BU3HAYCHHS X CIIBBIIHONICHHS € CKIQJHAM IIPOIECOM
(ocobnuBO  TiagMHIB 1 TIIIOTEHIHIB), SIKWMI 3aJeXHUTh BiJ YMOB
eKCTparyBaHHs, 10 MiHIMI3ye MOXIIHMBICTh IPOTHO3YBaTH  SIKICTh
xmibonekapchkol mpoaykiii [27, 32].

Pi3Hi BueHi Hamaranucsi nepeidauuTH SKIiCTh XJ1i0a 3a JOIOMOTIO0
MoJieJield MPOTHO3yBaHHS, L0 BKJIIOYAM KOMIUIEKC MOKa3HUKIB [28, 33,
34]. Ane cknaaHICTh PO3pOOKH MOJENel JJs YCHIIIHOTO MPOTHO3yBaHHS
00’eMy Ta (QOPMOCTIHKOCTI MIIEHUYHOrO XJiba BKazye Ha MOTpedy
NPOBOJUTH TNPOOHI BUMIYKK B Ja0OPAaTOPHUX YMOBax ISl JOCSATHEHHS
HajiiiHOro pesynbrary [16]. Jlns Bu3HAYeHHS IOKa3HMKIB SKOCTI XJiOa
BPaxOBYIOTh HOro 00’€M Ta (GOpMYy, IOPUCTICTD i €TaCTHYHICTh M’SIKYyIIa,
1110 B CBOIO YEpry BIUIMBAE Ha 3arajbHy XJ1i00NeKapchbKy OLIHKY [6].

006’em BumedeHOro xJiba Bi3yalbHO XapakTepusye XiIi0omeKapchKi
BJIIACTUBOCTI AOCIIKyBaHUX 3pa3kiB [23]. [TopucticTs xmi0a — BiXHOIICHHS
00’eMy TOp J0 3arajJpHOTO 00’€My M SIKyIla, BHpPakK€HE y BIACOTKax, —
MOB’si3aHa 3 HOTO 3acCBOEHHSM opraHizMoM. Ilyxkwii X0 3 piBHOMIpHO
JpiOHOI0, TOHKOCTIHHOIO TIOPHCTICTIO IIBHIKO 3MOYYETHCS, JIETKO
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PO3KOBYETBCA Ta B3AaEMOMIE€ 31 NUIYHKOBUM COKOM, TOMY Kpalie
3aCBOIOETHCS. 3arajibHa OIiHKa XJ1i0a BKJIOYa€ BKa3aH| BUIE IOKa3HUKH, a
TaKOX EJIACTUYHICTH M’SIKyIlla, HOTro KOJIip, CMaK i 30BHIIIHIA BUIIISL XJ1i0a.
Bucoka xmiibonexkapchka OLiHKa 3pa3KiB IIIEHHII 3a0e3NeYuTh BiAMIHHY
SKICTh TOTOBOT'O MPOAYKTY Ha MiANPUEMCTBI.

BcranoBieHo, 1m0 X/MiOONEKapChKUil MOTEHHIaN —MIIEHUYHOTO
OopolHa 3HAYHOIO MIpOI0 3aJIeKUTh BiJl 0COOIMBOCTEH COPTY, ablOTHYHMX
Ta aHTPONOTeHHUX YHMHHUKIB [17, 25, 29]. CopT MOBHOIO MipOI0 MOXKeE
peamizyBaTu CBifi TeHeTWYHHH NOTEHIIaX JHUIIE NPH TOTPHMAHHI BCIiX
eJIeMEeHTIB TeXHOoJOoTii BuporryBaHHs [35, 38]. Tomy moTpiOHO TIpOBOAHMTH
IIOPIYHUH PETENbHIH KOHTPOJIb XTi0OMEKapChbKUX BIACTUBOCTEH GOpOIIHA
UL 3a0e3TeUeHAs BUCOKOI SKOCTI mpomykmii [12, 14, 22] mpu BpaxyBaHHI
BIUTMBY HalOUTBIIOTO CIIEKTPY YUHHUKIB [2, 7, 13].

Meroto pociijkeHb OYyJ0 BCTAHOBHTH OCOOJIHMBOCTI (hOpPMYyBaHHS
XJIIOOMEKapChKUX BIACTHBOCTEH OOpOLIHA MIIEHHWII M SKOi 03UMOT
3aJIeKHO BiJl MONEPETHHMKIB Ta CTPOKIB CIBOM y POKM BHUPOLIYBaHHS B
yMOBax LeHTpaibHOi yacTuHu JlicocTeny Ykpainu.

Matepiasmm i Meromm. JIOCHiKEHHS NPOBOJIN B yMOBax
MupoHniBcbkoro iHcTuTyTy miieHuni imeHi B. M. Pemecna HAAH (MIII)
BIpoaoBx 2016/17-2018/19 pp. JocmimkyBand 9OTHPHAIIATH COPTIB 1 TpU
minii mmenumi M’sakoi o3umoi: Gl Ilomomsaka (crammaprt), G2 MIII
Banenciz, G3 MIIl BummBanka, G4 MIIl Kusxaa, G5 TpyniBHHISA
MupoHiBcbka, G6 bamana muponiBcbka, G7 Bexa mupoHiBcbka, G8 I'parist
mupoHiBcbka, G9 Ecradera muponiBceka, G10 MIIT Accoms, G11 MIII
Huinpsiaka, G12 Epurpocnepmym (Ep.) 55023, G13 Jlorecuenc (J1.)
37519, G14 JI. 55198, G15 MIII Jlaga, G16 MIII ®opryna, G17 MIIT
IOBineiina, siki BuciBau 3a Tphox cTpokiB ciBou (I — 26 Bepechs, 11 — 5
xoBTHS, [ — 16 >KOBTHS) micist 1’sITH TMOTIEpeIHUKIB (cUepaibHuil nap
(GM), ripuurs (MS), cos (SB), constnauk (SF), kykypymnsa (CR)).

[pYyHT ceNeKIiiHOi CiBO3MiHM — 4opHO3eM MboKmit (38—42 cm),
MaJIOTYMyCHHUH, crnaOKoBHIyryBaHWH. BwicT rymycy B mapi IpyHTY
0-20 cm — 3,6-4,5 %, JErkoOCTYIHOTO (JIETKOTiqPOIIi30BAaHOTO) a30Ty —
0,06 r, pocdopy — 0,25 r i oominHoro kanito — 0,11-0,18 r va 1 kr rpyHTY,
pH — 5,3-6,4, cyma nornunaytux ocHoB — 0,23-0,29 r-ekB. Ha 1 Kr IpyHTY,
CTYIiHb HACHUYEHHs ocHOBamu — 86,2-94,4 %.

ATrpoTexHiKa BUPOILLYBaHHS 3arajbHONpUitHATa U1 30HH JlicocTemy
[11]. CiBOy 3miiicHroBanu cenekuiitnoro ciBankoro CH-1011 3 HOpMOIO
BHCIBY 5 MJTH CXOXMX HaciHUH Ha | ra. JIUISHKH pO3MIlyBaii 32 MOBHOIO
PEHIOMI30BaHOIO CXEMOIO B YOTHPHPA30Biii moBTOpHOCTI. OOIIiKOBA TUTOIIA
— 10 M2, Vposxaii 36upanu npsamMuM kombaiinyBaHHaAM («Sampo-130»).
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[Ipo6Hy mabopaTopHy BUIIYKY NMPOBOAWIH 3TiTHO 3 METOIMYHIMHU
pexomenparismu  [10]. 3okpema i3 100T OopommHa Ta JHOJATKOBHX
KOMITOHEHTIB 3a PELENTYpOI0 3aMilllyBajM TICTO B TICTOMICHJILI THITY
Swanson, monens 100-200 A; OpoxiHHS Ta BHUTPUMYBAHHS TICTOBHX
3aroToBoK BimOyBajocs 3a Ttemmeparypu 30 °C Ta Bomorocti 80 % y
tepmocTati 505-CC; xmifui BUITIKaIM B €JEKTPUYHIHN 11e4i 3 TOPU30HTAIILHO
obepranpHuM moxoM 3a Ttemmeparypu 230 °C Brnpomosx 25 xB. O0’em
xmiba (VB) BumiproBanu HactynHoro AHA Ha npmiagi OMX-1. ITopucticts
M’sKymia xoriba Bu3Hadanm 3a jgomomororo mpuinaxy JKypasmsoBa [S].
3arampHy XTi00mEKapchKy OIIHKY y Oalax BH3HAYANM SK CEpelHe 3
MOKAa3HWKIB  00’eMy  xmiba, 30BHIIIHBOTO  BUTJILY, IOPHCTOCTI,
3a0apBICHHS Ta €IaCTUYHOCTI M’ AKYyIIa 3a 11’ ATHOATEHOO IIKaJoro [3].

Crartuctndny oOpoOKYy OTPUMAaHHUX JaHHWX MIPOBOAWIN 32 METOJaMHU
OMUCOBOI  CTAaTUCTHKH,  nOucmepciiiHoro  amamizy (ANOVA) 3
BHUKOpHCTaHHAM mporpam Statistica 8.0, Excel 2013.

Pesyabratn Ta o6roBopenHsi. Pokum gocmijpkeHHs — Oynu
KOHTPACTHUMH 32 T'IPOTEPMIYHUM PEKUMOM 3 HEPIBHOMIPHUM PO3HOALIOM
OmajiB  3a MiCAISIMH Ta IEpPEeBHIIECHHSIM CepeqHboi OaraTopidHol
temrniepatypu noBitpst Ha 0,8-1,7 °C (tabm. 1). BinzHayanu HaiiGinbine
KOJIMBAHHS CEPEIHBOMICIYHUX TEMIIEpaTyp 3a pOKaMH IEPEeBaKHO 3
mucTomana o Oepe3HsA. 3araloM KUTBKICTh ONaaiB  IOPIBHIHO 10
cepenabobararopiunoro mokasxuka (CBII) cranoBmia Bigmosigao 78; 120
ta 91 % y 2016/17, 2017/18 1 2018/19 Bereramiitai poku. Ciix BiI3HAYHTH
HecTady OIAIiB Y CEpPIHi B YCi pOKH BHIIPOOYBaHb (B CEpPEeAHHOMY MECHIIIE
Ha 36 mm go CBII «kimekocti), y Bepecui 2016/17p. i 2017/18 p.
(BigmoBigHo Ha 48 Ta 37 mm menmne Bix CBII), y sxoBtHi 2018/19 p. (Ha
18 mm menme Big CBIT), y Gepesni 2016/17 p. (ua 22 mm menme a0 CBII
KijbkocTi), y kBitHI 2017/18 p. 1 2018/19 p. (BizmnosinzHo Ha 20 Ta 18 MM
menure 1o CBIT), a takox y tpasHi 2016/17 p. i 2017/18 p. (BianoBizHO Ha
28 i 18 mm menmte Big CBII), y uepBHi 2016/17 p. (Ha 59 MM MeHIIe Bif
CBII).
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1. CepennboMicssyHi 3HA4YeHHSI TiAPOTEPMIYHOTO peXUMY 3a mHepion
TPOBe/IEHHS T0CTi/ZKeHb

Bererauiitanii pik
s, a s, s, s, g
. = 2 =) = - =2 & =
Micsip E E § 8 E E § 8
S S| & S| &] &
Temneparypa nositps, °C Cyma onafis, MM
VIl 211 | 224 | 22,0 | 19,5 37 20 15 60
IX 15,7 | 17,0 | 16,7 | 144 2 13 89 50
X 6.7 86 | 106 | 872 75 74 28 36
Xl 14 3,5 0,0 2,2 44 52 22 40
Xll -1,8 2,2 -18 | -23 31 115 72 42
I 53 | -29 | 50 | 46 31 63 40 36
11 -26 | -3,6 0,3 -3,7 33 37 26 31
11 6.0 -1,8 4,6 1,2 12 93 27 34
v 104 | 133 | 104 | 91 43 21 23 41
\Y 154 | 184 | 174 | 153 23 33 50 51
Vi 206 | 20,2 | 22,7 | 18,5 20 97 87 79
Vil 209 | 21,1 | 19,6 | 20,2 | 102 79 50 79
3a pik 9,0 9,9 9,8 8,2 453 | 697 | 529 | 579

IIpumitka. CBII — cepenni 6araropiyni nokasuuku (1980-2016 pp.).

3adikcoBaHO MaKCHUManbHY BapiadenmpHICTH (puc. 1) mopucTOoCTi
M’saxymia B 2018/19 p., omiakm xmiba — B 2016/17 p. O6’em xumiba
pPIBHOMIPHO BapifoBaB y pOKH [OCTI[KCHb. 3HAaYHy BapiaOelbHIiCTh
XJTIOOMIEKApCHKUX BIIACTHBOCTEH OOpPOINHA TWIICHWIN M SKOi 3a pOKaMHu
crioctepiranu ¥ iHmi gocmigauku [21, 24]. V cepenHpomy i yciel
BUOIPKM TEHOTHIIIB TiCNs II'SITH TMONEPEIHHUKIB 338 TPbOX CTPOKIB CiBOM
HaWHIKYI MOKa3HUKH SIKOCTI XJiba orpumanu B 2018/19 p., a MakcuMalbHi
-B2016/17 p.
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INpumitka. * — 2016/17 p., ** — 2017/18 p., *** — 2018/19 p., **** — 2016/17—
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Puc. 1. BapiloBanHsi NmOKa3HUKIB fKOCTI Xxji6a 3 mumeHuui 03uMMOI
3aJ1e2KHO BiJl YMOB pOKY

VY cepeaHbOMY Il BCIX COPTIB Ta JIiHIM MIIEHUI[ M’SIKOi 03UMOI B
2016/17 p. makcuUMaITbHi JOCIIHKYBaHi MMOKa3HUKH SKOCTI XJ1i0a OTpUMan
TICHIS TIOTIEPETHUKIB COHSAITHUK Ta COs, a MiHIMaNbHI 1X 3HAYEHHS — MiCIIA
cuzepanbHOro mapy (tabia. 2). 31 3MileHHsIM CTPOKY CiBOM Big 26 BepecHs
710 16 >KOBTHS BHSBJIICHO TEHJICHIIIO 111010 30UIbIICHHS 00’ €My XJ1iba micis
CHJIEpAJILHOTO T1apy, COHALIHUKY Ta KyKYPY/A3H, IOPUCTOCT] M’ SIKyIIa XJ1i0a
TICIISl COHSIIHUKY Ta KYKypy/I3H, OLIHKH XJ1i0a — MicIsl FipYHtIl, COHSIIHUKY
Ta KyKypyA3H.
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2. Xnidonmekapchki BJACTHBOCTI OOpolHa mieHUni M’sIKOi 03uMoi

3aJ1€KHO Bi/l CTPOKIB ciBOM Ta NonepeAHUKIiB

v Crpok ciBOu Ctpok ciBOu Ctpok ciBOH
R EEIEIREEEER L RN
Pix =% © [¥e) © © [¥e) © © Lo ©
Ué N o — N o - N o -
é 06’em x1i6a, cm® IMopucricTs M’sikyma, % Xn160nel<ag;:;xa OHKa,
GM | 768 | 769 | 782 |773| 45| 81 | 82 | 81 |81 3 | 29 |29 |29 (29 0,2
| MS [ 849 | 892 | 888 |876]/ 45| 84 | 85 | 84 |84] 2 |30 (333313203
S| sF [ 889932 | 951 [924] 43 85 | 86 | 86 [86] 2 | 35|37 [38[3703
3 | CR | 827 | 865|876 |856| 37 | 84 | 85 | 85 (85 3 |34 |35 ] 36 (3503
§: SB [ 912 | 967 | 912 {930 45| 86 | 87 | 86 |86 2 | 3,7 [ 38| 3,7 (3703
X? | 849 | 885|882 |872| 43 | 84 | 85 | 84 [84] 2 | 33 |34 |35 (3403
HIPps| 44 | 42 | 44 |43 2 2 3 |2 03102103103
GM | 800 | 838 | 909 [849| 42 | 84 | 84 | 84 |84 3 | 33|35 36 (3503
.| MS [ 910 | 891 | 819 |873| 41 | 86 | 86 | 84 |85 2 | 36 | 36 | 32 [35/02
o | SF [ 882|879 [ 837 [866] 41 | 84 | 84 | 83 [84] 3 [ 35[33]32[33]02
S| CR |853 804|764 [807| 42 | 83 | 82 | 81 (82] 2 |32 |31]31[3102
§: SB [ 885|844 | 800 (843 43| 82 | 80 | 79 |80 3 | 3,2 |30 27 (3002
X? | 866 | 851 | 826 [848| 42 | 84 | 83 | 82 83| 3 | 3,4 (33323302
HIPgs| 41 | 43 | 42 |42 2 2 4 |3 03102102102
GM | 776 | 760 | 776 [771) 44| 76 | 76 | 76 |76 2 | 2,7 | 2,7 | 2,8 [2,7/0,2
| MS | 760 | 759 | 816 |778| 44 | 75 | 76 | 78 |76] 4 | 28 | 28 | 3,0 |29/ 0,2
S| sk | 782|784 | 765 [777] 41| 76 | 76 | 76 [76] 3 | 2,8 | 28 | 2,7 [2.8/ 0,2
S| CR | 774|773 | 778|775/ 42 | 76 | 75 | 76 [76] 3 | 28 [ 2,7 | 2,8 2,8/ 0,2
§ SB | 802 | 777 | 779 |786| 44 | 78 | 77 | 77 |77] 3 |28 |28 | 2,7 [28[0,3
X% | 779 | 771 | 783 |777| 43 | 76 | 76 | 77 |76] 3 | 28 | 28 | 2,8 [2,8/0,2
HIPes| 45 | 42 | 41 |43 3 3 4 13 03102102102
g|GM | 781 | 789 | 822 |797| 44 | 80 | 81 | 80 [80] 3 | 3,0 | 30 | 3,1 |3,00,2
o | MS | 840 | 847 | 841 (843| 43 | 81 | 82 | 82 |82] 3 | 31|33 3213202
‘0_\0| SF | 851|865 | 851 |856| 42 | 82 | 82 | 82 [82] 2 | 33|33 |32/33/02
Q| CR | 818|814 | 806 (813 41 | 81 | 81 | 81 (81| 2 |31 [31]32|3103
:‘ SB | 866 | 862 | 831 [853| 44| 82 | 81 | 81 |81 3 | 33 [32] 303202
§, X? | 831|835 |830(832| 43 | 81 | 81 | 81 |81 3 |32 |32 |31(3202
Q [HIPgs| 43 | 42 | 42 |43 2 2 3 |3 03102102102

Ipumitka. GM — cunepanbhnit map, MS — ripumis, SF — comsmmamk, CR —
KyKypyasa, SB — cos, X! — cepene s cTpokiB ciB6u, X2 — cepeiHe 11 TIONepeTHHKIB.

Y 2017/18 p. y cepeanpoMy aisi BCiX COPTIB Ta JiHIM MIIEHUII
M’SIKOT 03UMOT JeIo Bumuii 06’eM xi1i6a (873 cm®) Ta mopucTicTs M’ KyIIa
(85 %) Bim3HauwaM micis TipyMIli, 3arajbHOi OWIHKK xiiba (3,5 Gama) —
MicyIs CHEpaIbHOTO Napy Ta ripuuni. HakiMenmmii 06’em xy1i6a (807 cm®)
OTPUMAJH MICIHI KYKypyA3H, a mopucTticte M sakyma (80 %) Ta 3araipHy
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xmibomnekapchKy omiHKy (3,0 6ama) — micis coi. 3i 3MIIMIEHHSIM CTPOKY CiBOH
Bix 26 BepecHs 10 16 xoBTHs 3adikcoBaHO 30iNMbIIEHHST 00’eMy xJiba Ta
XJIIOOMEKapChKOi OIHKM ITICJIS CHUAEPANBHOTO Mapy, a TaKOX 3HIKEHHS
BCIX MOKA3HUKIB SIKOCTI XJ1i0a Micisl TipYHIli, COHSIIIHUKY, KYKYPY/3H, COi.

VY 2018/19 p. y cepenHpOMY IS BCIX COPTIB 1 JTiHIN MIICHUIN M’ SIKOT
03UMOi MakcHManbHMIi 06’eM xyiba (786 cM®) Ta mopucTicTh M’sAKyIIa
(77 %) oTpumanu micist coi, 3arabHy XJIi00MeKapchKy OLiHKY (2,9 Gana) —
micas ripuuii, BoJHOYac MiHiManbHMI 06’em xuiba (771 cm®) Ta Horo
OMiHKY (2,7 6ana) — micist CHAECPaIbHOTO Mapy. 3i 3MIMIEHHIM CTPOKY CiBOM
Bin 26 BepecHA A0 16 >KOBTHA BHUSBICHO TCHICHINIO MIOAO 3MEHIICHHS
00’emy xmiba TiCmA COHAIIHMKY Ta C€OI, TOPUCTOCTI M sAKyma ¥
XJTI0OTIeKapChKO1 OMIHKH — MICIs coi Ta 30UIBIICHHS INX MOKAa3HUKIB MiCIsA
TipYwIi.

VY cepemnboMy s Bcix remorumiB 3a 2016/17-2018/19 pp.
ICTOTHOTO BIUIUBY CTPOKIB CiBOM Ta MOMEPEIHHUKIB HA MOKA3HUKH SIKOCTI
xni6a He BusBNeHO. OJHAK MakcMMalbHUH 00’eM xiiba (856; 853 cm®)
OTpUMAJIM ICJS TONEPEAHUKIB COHSIIHUK Ta COsl BIINOBIAHO, OUIBIIY
nopucticth M’sikyia (82 %) — micast TipYMii Ta COHSIIHHUKY, HAWBHUIILY
xmibonekapceky OIHKY (3,3 6ama) — michas  COHSIIHUKY. Takox
MPOCTeXyBaIH 30UTbIICHHA 00’eMy Xiiba Tichs CHIOSpalIbHOTO Tapy,
MOPHUCTOCTI M’SAKyIIa — TICIS TipUYWIl, XJIIOOTEeKapChKOi OWIHKHA — MiCII
CHICPATBHOTO Tapy M KyKypyIO3W 3i 3MIMIEHHSAM CTPOKY CiBOM Bim 26
BepecHs 0 16 >KOBTHSA Ta BiJ3HAYald 3MCHIICHHSA 00’ €My Xiiba Tmicis
KyKypyI3d ¥ coi, MOPHCTOCTI M’SKyIIa — Tichs coi, XIiOomeKapchKol
OLIIHKH — IICJISl COHSIIIIHUKY 32 LIUX )K€ YMOB.

3a pesynbTaTaMu JHcIiepciiiHOro aHamizy (Tadyl. 3) BCTaHOBJIEHO
nocroBipauid BB (p < 0,01) BciX YMHHHUKIB Ta iX B3aEMOJii Ha
JIOCITIJKYBaHI MOKa3HUKH. BUSBIIEHO CyTTEBHI BIUIMB T'€HOTHIy Ha BECh
KOMILUIEKC XJTi0omekapcbkux BiactuBoctedt Oopomaa (16,93-35,87 %).
YMOBH pOKy BUpOIyBaHHS Haibinbine (35,7 %) BIUTMBAIM HAa MOPUCTICTH
M’skyma xiiba, a Haiimenme (7,8 %) — Ha 00’em xuiba. [lomepeaHuku
MakcuMmainbHO (2,6 ) BrummBamu Ha 00’eM xiiba ta Haiimenire (0,9 %) — Ha
MOPUCTICTh M SIKyIIa. BaroMoro BIUIMBY CTPOKIB CiBOM Ha I1i TOKa3HUKH HE
BusBIieHO. BcranoBneno 3Haunmi (11,3-19,5 %) BmamB B3aeMomii
YMHHUKIB T€HOTUIXPIK HA BCi XJi0OINEKapchKi BIACTUBOCTI OOpOIIHa, 10
CBIIYNTH TPO HEOJHAKOBY PEAKIil0 T'€HOTHIIB Ha YMOBH BUPOLIYBaHHS.
Takox Big3sHaueHo cyTreBui (9,4 %) BIIMB B3a€EMOJIl YHMHHHKIB
PIKXTIOTIepeTHHUK Ha 3arajibHy XJI00TIEKapChKY OIIHKY, OT)KE, ITOIEePETHUKN
MO-Pi3HOMY BIUIMBAIM Ha 1€ TMOKa3HUK Y POKH JocmiukeHHS. CyTTeBuil
BIUIUB COPTy Ha BCi XJIiOOMEKapChKi BIACTHBOCTI OOpOIIHA OTPHMANIH B
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cBoix mocmimkerasax O. B. bapabons 3 cniBaBTopamu [1]. IcroTHHMIT BrtnB
TCHOTHIy Ta B3aEMOAII0 YHMHHUKIB reHotumxpik G.J. Finlay et al.
Bij3Hauanu juiie Ha 06’em xmiba [21], a S. Denci¢ — Ha 06’em xiiba Ta
nopucticth M’ skymra [19].

OcCKiTbKY HalOLIbIIIa YacTKa 3araibHOT MIHJIMBOCTI 00’eMy xi1iba Ta
Horo ouiHKM OOYMOBJICHA T'€HOTHUIIOM, TOMY il €()EKTHBHOTO BEICHHS
cenekuii Ha SKICTb 3epHa MOTPIOHO BIIOMpPATH TEHOTUIHM caMe 3a IIUMH
MOKa3HUKaMH [26].

3. Yacrka BniauBy (%) 4YMHHUKIB Ha XJi0omekapchbki BJIACTHBOCTI
OopoliHa mueHuli M’ Kol o3umoi, 2016/17-2018/19 pp.

Jlxepeno Bapiamii O06'em x1i0a 'Hop Hetietd Xn160n§Kap chKa
MYsIKyIIa Xiiba OLIHKa
Tenotun (A) 35,87* 16,93* 25,98*
Pik (B) 7,81* 35,69* 17,56*
ITonepennuk (C) 2,61* 0,85* 1,44*
Crpok ciBou (D) 0,03* 0,03* 0,06*
AxB 19,48* 13,27* 11,30*
AxC 3,51 3,30* 4,54*
AxD 0,85* 0,73* 1,08*
BxC 3,57* 4,88* 9,37*
BxD 0,89* 0,55* 0,89*
CxD 0,61* 0,20* 0,55*
AxBxC 7,38* 9,08* 10,29*
AxBxD 1,67* 1,47* 1,70*
BxCxD 1,62* 0,43* 1,30*
AxCxD 3,48* 2,31* 2,88*
AxBxCxD 7,23* 4,69* 6,43*

Hespaxosasi

YUHHUKH 3,41* 5,58* 4,63*

IIpumitka. * — p<0,01.

IIpocTexxyBanu BiIMIHHOCTI BiJ{ 3arajdbHOi TEHJCHINI BIUIHBY
CTPOKIB ciBOM Ha (OpMYBaHHS XJIIOONEKapPCHKUX BJIACTUBOCTEH OOpOIIHA
OKpEMHX COPTIB 1 JIiHIH NMIIeHUNI M SKOT 03UMOI K KOXKHOTO POKY, TaK i B
CepeHbOMY 3a POKH. BusBieHo, Mo IS HU3KHA reHoTumiB 3a 2016/17—
2018/19 pp. micis meBHUX MOMEPEAHUKIB ONTUMAIBLHAM OYB IPYTHH CTPOK
ciBOu (puc. 2). 3okpemMa 3a CiBOM S5 KOBTHS B CEPEIHBOMY 32 POKH
JOCITIKEHb OTPUMAJH iCTOTHO BHIIWNA: 00’eém Xaiba TIicIs TONepeaHrKa
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cuaepanbhuii map y copry G4 MITI Kusixua (971 cm®), micns ripunni — G16
MIIT ®opryna (944 cm®), nicns consiunuky — G2 MITT Banencis (777 cmd),
G7 Bexa wuponisceka (908 cm®), G14 JI. 55198 (893 cM®), micna
kykypymsu — G3 MII Bummsanka (1056 cm®), G4 MII Kuskna
(1012 cm®), micnsa coi — G13 JI. 37519 (907 cm®), G15 MIII Jlaga (891 cm);
nopucmicms m’saxkywa xiiba micns ripuwnni — G13 JI. 37519 (82 %), micis
Kykypym3u — G6 bamaga muponiBceka (81 %); xnibonexapcvky oyinky
micns cupepanbHoro napy — G11 MIIT drinpsaka (2,9 6ana), micms ripunri
— G12 Ep. 55023 (2,8 6ama), G13 JI. 37519 (3,3 Gana), micist COHSIIHAKY —
G5 TpyaiBaums MupoHiBerKa (3,4 6ana), G7 Beska muponiBcbka (3,6 Oaina),
micns kykypym3u — G3 MIIT Bummsanka (4,0 6ana), micns coi — G11 MIIT
Huinpsiaka (3,5 6ana), G13 JI. 37519 (3,5 6ana).

Y 2017/18 p. 3a 00’eMoM xItida TOCTOBIPHO MEpEeBaKAIH CTAHIAPT
omonstaky 12,5 % coprtis Ta miHii, y 2016/17 1 2018/19 pp. — 6,3 %, nesika
KIJIbKICTh TEHOTHUIIB OyJia Ha PiBHI COpTy-cTaHIapTy — Bianosiguo 31,3;
25,0; 6,3 % (tabxa. 4). 3a mopucTicTio M’sikyma 6,3 % reHOTHIB ICTOTHO
nepeBaxkanu copr-cranaapt ta 50,0 % sHaxomuucs Ha piBHi [logonsHku y
2016/17 1 2017/18 pp., y 2018/19 p. — 12,5 % Oynu Ha piBHI cTaHAapTy Ta
JKOZIEH COPT YH JIiHIs ICTOTHO HE MepeBHIIyBaB Horo. 3a xai0onekapcbkoo
ouinkoro B 2016/17 p. 18,8 % TreHOTHNIB CyTTEBO IEpeBa’kKaldl COPT-
cranzaapt ta 31,3 % Oynu Ha piBHi [omomsakn, y 2017/18 p. — BiamosigHO
0; 12,5 %, y 2018/19 p. — Bignosigso 6,3; 0 %.

VY cepennbpomy 3a BciMa Bapiantamu gociiny B 2016/17-2018/19 pp.
JKOJICH T'CHOTHII ICTOTHO HE IIepeBaXkaB CTAHAAPT 3a XJIi0OMeKapCbKUMHU
BiacTuBocTsIMH OopomHa (puc. 3). Onnak Ha piBHi G1 TlomonsHku 3a
06’emoM xitiba Gyau coptu G3 MII Bummusanka (972 cm®), G4 MIII
Kusxna (969 cm®), G6 Banana muponiscbka (912 cm®), G10 MITT Acconb
(940 cm®), 3a mopwucricTio M’sixyiua — G3 MITT Bumusanka (85 %), G4 MIITT
Kuspxaa (84 %), G7 Bexa muponiscbka (83 %), G10 MIIT Accons (84 %),
G17 MIII IOsineitna (83 %), 3a xsibonexkapcbkoro oriakow — G3 MIIT
Bumwusanka (3,8 6ana), G10 MIIT Accons (3,6 Oana).

Takox Bugineno coptu G3 MIII Bummsanka Ta G10 MIIT Accomns,
SKi TO€IHYBAJIM KOMIUIEKC BHCOKMX XJ10OINEKapchbKHX BIACTHBOCTEH
OopomHa B cepeAHbOMY 3a CTPOKAaMH CiBOM, IOINIEpEHMKAMH Ta POKaAMH
JIOCITIJIKEHB.

BigsHayeHi copTH MOXyThb OyTH BHKOPHCTaHI B CeEJEKIIHHOMY
mpoleci  sSK TEeHEeTWYHI JDKepena JUId  TOJIMIIEHHS  BiAMOBiTHHUX
X1100TIeKapChKUX BIACTHBOCTEH OOpOITHA a00 iX KOMIUIEKCY.
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BucnoBku. BusiBieHi oco0xmBocTi (GopMyBaHHS XITiOOTIEKapChKUX
BJIACTUBOCTEH OOpOIHA MIICHUII M’SKOI O3MMOI 3aJIe)KHO BiJ CTPOKIB
ciBOM, TIONEPEHUKIB Ta T1IPOTEPMIYHUX YMOB POKY CIiJi BpPaXOBYBaTH IIij
Yyac OLIHIOBaHHS Ta JU(EpeHIIOBaHHS TIeHOTUIIB Y CeJIeKIIHHOMY
mpoIieci, a TaKoXk Yy po3poOiicHi 0a30BHX CICMCHTIB TEXHOJOTIT
BUPOILIYBaHHS COPTIB.

BcraHoBneHO MakCHMalbHHK BIUIMB I€HOTHIy Ha 00’eM xmiba Ta
XIT0OMeKapCchKy OIIHKY, YMOB pOKY BHPOIIYBaHHI — Ha IIOPUCTICThH
M’sIKymIa Xmiba, mornepetHiKa — Ha 00’ eM xJiba. Baromoro BIDIMBY CTpOKiB
ciBOM Ha XJTi0OTIEKapChKi BIACTUBOCTI OOpPOIIIHA MIIEHUII M SIKOi 03UMOi He
BUSIBJICHO.

Bunineno coptu G3 MIIl BummBanka ta G10 MIIT Accomns, ski
MOXKHa BHKOPHCTOBYBAaTH SIK TeHETHYHI JKepena s ITOJIMIICHHS
KOMIUIEKCY XJ1iI00NEeKapChKUX BIIACTUBOCTEW OOpOIIHA, Ta psiji TEHOTHUIIB —
JUISL TIOJITIIICHHS IeBHUX MOKa3HHKIB.
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AJTATITUBHUAM MMOTEHIIIAJI YPOKAWHOCTI
3PA3KIB DACTYLIS GLOMERATA L.
B ATPOKIIIMATHYHHUX YMOBAX IIEPEJKAPITATTA

Hocnimkenns npoBoxwmn y 2015-2020 pp. Ha ekcnepHMeHTaNbHIH 0a3i
[lepeaxapmaTchbKOro BiAIily HayKOBHX AOCIIKEHb. MaTepiaqoM A TOCTIHKEHb
cITyryBaid 16 celleKIifHNX HOMEPiB TPSICTHUII 301pHOI.

Ha ocHOBI BHKOpHCTaHHSI €KOTHIIB CTBOpeHO O1m3pko 50 % cenexmiiHux
COpTIB TpaB, cepejl sSKUX MpOBiaHe Micue 3aiimae rpsicruis 36ipHa (Dactylis
glomerata L.). Ile omwH 3 HalBaXIMBIIIMX KOPMOBHX 3JaKiB y CBITi, SKHii
JOCIi/KYIOTh Ha Giomacy Ta GioeHeprito. Moro BHIOBOIO OCOGNMBICTIO € BHCOKA
IUIACTHYHICTE MOP(OJIOTIYHHX, aHATOMIYHUX, ()i310JIOTTYHAX Ta EKOJIOTIYHHUX O3HAK,
II0 3yMOBJIIOE BEJIUKY KiJIbKIiCTh MiJIBHIIB, GpopM, pac Ta pisHOBHAIB. He3Baxkaroun
Ha 3HAYHY IOIIUPEHICTh 1 BUCOKY TOCIOJAPCHKY 3HAYMMICTH TpSCTHII 301pHOI,
aJIanTaliifHi MOKJIMBOCTI 3a3HAYCHOTO BHY 10 Pi3HUX YMOB IPOPOCTaHHS BUBYCHO
HemocTaTHBO. Lle 1 crano migcTaBoio I MPOBEACHHS TOCTIKEHb.

3a pe3yJbTaTaMH KOMIUIEKCHOI OI[HKH Ta aHajli3y OJIep)KaHHUX [aHHX,
CIIOCTEpIraroThCs BIAMIHHOCTI B peainizaiii BHCOKOI Ta CTaOLIBHOT BPOXKAHHOCTI
HaciHHs rpsctuui 30ipHOi. Y OUIBIIOCTI TeHOTHNIB (OPMYBaHHS BHCOKOT
BPOJKaWHOCTI ~ CyNpPOBOJUKYBAIOCS HECTAOUIBHICTIO EKOJIOTIYHOT CTiHKOCTI Ta
wiactuyHocTi. LIIHHMMEM 3 JOCTIJDKYyBaHMX 3pa3KiB MOXKHAa BBa)KaTH CeNeKILiitHI
HOMepH: cTaHAapT [porobmyanka, Ne 1521, No 1526, No 1847, Ne 1848, Ne 1661, Ne
1662 i Ne 912; cTabGinbHIMH 1 TNIACTUYHIMH 32 BPOKAIHICTIO HACIHHS, SIKI MOXYTh
OyTH BHUKOPHCTaHI B CENEKIIHHOMY Tpoleci I8 TiIBUIICHHSA aJanTHBHOTO
noteHmiany, — Ne 739, Ne 740.

3a MiJICyMKOBHM PaHIOM O3HaKH «BPOXKAHICTh HACIHHS», KW BKa3zye Ha
aaNTHBHUM MOTEHIiaN 3pa3kiB, HalBHUIIMIT paHr (4) 3adikcoBaHO Yy CeNMeKUiitHuX
HoMmepiB: Ne 1618 (T'TI Ne 912 x Ne 987), Ne 1848 (I'TT No 987 x Ne 912), Ne 739
(T'TI Ne 25 x Kuiscbka misust), Ne 1661 (I'TI Dainava x Mapiuka) i Ne 740 (I'TI Ne
32 x KuiBchka mi3Hs).

OmiHka eKOJOTiYHOi CTaOIIBHOCTI Ta IUIACTHYHOCTI B KOHTPOJIHHOMY
PO3CaJHUKY JO3BOJISE 3MEHIIUTH MOXIIMBICTH MOMHIIKH y BHOOpI 3paskiB Iyt
MOTATBIIOT CENIEKIIITHOT POOOTH.

© Xom'sk M. M., Baiictpyk-I'nonan JI. 3., Konuk I'. C., 2022
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KnrouoBi cioBa: rpscruns 30ipHa, COPT, 3pa3oK, CENEKIiHHUN HoMep,
KOHTPOJIbHUH PO3CaTHUK, HACIHHS, aIallTUBHICTb.

Mariia Khomiak, Lesia Baistruk-Hlodan, Hryhorii Konyk

Institute of Agriculture of the Carpathian Region NAAS

Adaptive yield potential of Dactylis glomerata L. samples in agro-climate
conditions of Pre-Carpathian

The studies were carried out in 2015-2020 on the experimental field of
Precarpathian Department of Scientific Research. The material for the research was
16 numbers of Dactylis glomerata L.

About 50% of grasses' selection varieties have been created on the basis of
the ecotypes' use. Among perennial grasses, the leading place is occupied by
Dactylis glomerata L., a valuable forage cereal. It is one of the most important feeds
in the world and is also being studied for biomass and bioenergy. Its species feature
is the high plasticity of morphological, anatomical, physiological and ecological
features, which leads to a large number of subspecies, forms, races and varieties.
Despite the wide prevalence and high economic importance of the Dactylis
glomerata L., the adaptive capacity of this species to different germination
conditions has not been studied enough. This became the basis for research.

According to the results of comprehensive evaluation and analysis of
obtained data, there are differences in the implementation of high and stable yields
of Dactylis glomerata L. In most genotypes, formation of high vyields is
accompanied by instability of ecological resistance and plasticity. Analysis of
research shows that the most valuable of the studied samples can be considered
selection numbers: standart Drohobychanka, Ne 1521, Ne 1526, Ne 1847, Ne 1848, Ne
1661, Ne 1662 and Ne 912. Stable and plastic samples for seed yield Ne 739, No 740,
which can be used in selection process to increase adaptive capacity.

According to the summing rank of the trait "seed yield" which indicates the
adaptive potential of the samples, the highest rank (4) is recorded in the selection
numbers: Ne 1618 (GP Ne 912 x Ne 987), Ne 1848 (GP Ne 987 x Ne 912), Ne 739 (GP
Ne 25 x Kyivska piznia), Ne 1661 (GP Dainava x Marichka) and Ne 740 (GP Ne 32 x
Kyivska piznia).

Evaluation of ecological stability and plasticity in the control nursery allows
to reduce the possibility of error in the selection of samples for further breeding
work.

Key words: Dactylis glomerata L., variety, sample, selection number,
control nursery, seeds, adaptability.

Beryn. B octaHHI pokMm KOPMOBHPOOHMITBO B  OiIBIIOCTI
TOCIIOJApCTB  KpaiHM HE TOBHOIO MipOI0  3aJOBONBHSE  IOTpedu
TBapUHHUIITBA, JI¢ TOCTIHHO CIOCTEepiraeThCs AedinuT KOpMiB, HU3BKA iX
SKICTh, HECTAOUTHHICTh HAJIXOJDKCHHS 3a CE30HaMHU POKY, BUCOKa BapTiCTh
Ta HejocTaTHiil acopruMmeHT. OCHOBHA ITPUYMHA TAKOTO CTaHy rajy3i — Iie
HecTaOlIbHA BpPOXKaWHICTh KOPMOBHX KYJBTYp, fKa IEpelyciM 3alekKHTh
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Bil TOTONHUX YMOB, HEIOCTaTHBOI yBarh 3 OOKy CIIEIiaJicTiB
arpoopMyBaHb, HEIOTPUMAaHHS Ta  HEHAIE)KHOTO pecypcHoro
3a0e3meueHHs TexXHoJIorii iX BupolryBaHHs. Hecraua kopmiB — ofHa 3
NPUYUH 3MEHIICHHS IOTOJNIB’S XyJOOM 1 3HMXKEHHsS ii HpPOJYKTHBHOCTI.
3anopyKkol0  YCIIIIHOTO  BEJEHHS  CIIBCBKOIO  TOCIOJAApCcTBA €
BUKOPHUCTAaHHSI CYYacHHMX COPTIB, aJalTOBaHUX 10 YMOB KOHKPETHOTO
periony [7, 15, 16, 18, 28, 30].

Bararopiuni mocmimkeHHs, BUKOHAHI 3 KOPMOBHMH KYyIJIBTYPaMH,
JO3BOJMJIM BUSIBUTH INUPOKUH EKOTHINIYHUH MOIIMOPQI3M MiCHEBHX
MOMyJISAif  OaraTOpiyHMX 3JIaKOBHX TpaB. BHKOPHCTOBYIOUHM  EKOTHIIH,
ctBopeHo 6mm3bKo 50 % coptiB Tpas. [IpoBinHe micne cepen Tpas 3aiimMae
rpsactuns 30ipua (Dactylis glomerata L.) — ogun 3 HallBakIuBIiIIUX
KOPMOBHX 3JIaKiB y CBiTi. BUIOBOIO 0COONMHMBICTIO TpscTHi 30ipHOI €
BUCOKa IUIACTUYHICTh MOP(OJIOTiYHNX, aHATOMIYHUX, (i3i0NOTIYHHX Ta
CKOJIOTIYHUX O3HAK, 1[0 3YMOBJIIOE BEJIHKY KUIBKICTh MiIABHIIB, POpPM, pac
Ta pisoBunis [1, 19, 20, 32-34].

[linctaBor0o  AMs  MPOBEACHHSA  MOMYJIALIHHO-MOPGOIOTTYHUX
JOCIIIJDKEHb CTaJ0 HEJAOCTAaTHE BHMBYCHHS aJaNTallilHUX MOMIIHMBOCTEH
rpscTui 30ipHOI /10 PI3HUX YMOB IPOPOCTaHHS.

OnHUM 3 OCHOBHMX 3aB/IaHb CyYacCHOTO CEJICKIIHHOTO IpoILecy €
MOETHAHHS B OJHOMY COPTI BHCOKOTO IOTCHIIaTy HPOJYKTHBHOCTI,
cTabUIBHOT CTIWKOCTI 10 XBOpPOO, IIKITHWKIB, HECIPUATIMBAX (PAKTOPIB
HaBKOJIMIIHBOTO cepenoBuIna Ta iH. Ha choromHi BHCOKOE(EKTHBHA
CENICKIliI HEMOXUIMBa 0e3 30epeKeHHS TCHETUYHOTO PpIi3HOMAHITTS
KyJIbTYPHHX POCJIHH, TOOTO BHPIIIAJLHUM YHHHUKOM €(EeKTUBHOCTI
CEJIEKI[IHHOTO TMpoIlecy € BUKOPHUCTAHHS TE€HETMYHOTO Pi3HOMAaHITTS
BUXIJTHOTO MaTepiajly, Ha SIKOMY BOHO IpyHTyeThes [ 14, 20, 25].

Iepen cenekitioHepaMu CTOITH MPOOJIEMa OTHOYACHOTO 301IBIIICHHS
BpPOXKAHOCTI ~ Ta  BUTPUBAJOCTI  JI0  HECHPUITIMBUX  YMHHHKIB
HABKOJIMIIHLOTO MPHUPOHOTO CEPEIOBHIIA HOBHX COPTIB, TOOTO CEIEKIIil
HE JTUIIe Ha MaKCUMAalbHUHA PiBEHb MPOAYKTHUBHOCTI, a ¥ Ha CTaOULTbHUI
NpOSB i€l 03HAKH 32 PI3HUX YMOB BHUPOILIYBaHHS. BogHOYac cTBOpEHHS Ta
BUIPOOYBaHHS CEJEKLIHOro Marepialy Mae MPOXOAWTH B MaKCHMaJbHO
HaOJVM)KEHUX YMOBax MaiOyTHboro BupouryBaHHs copTiB [4]. IluranHs
€KOJIOTIYHOI aJJalTHBHOCTI Ta IJIACTHYHOCTI OKPEMHX T€HOTHIIB 3aiiMalOTh
Ba)XKJTUBE MicIle B PO3BUTKY cenekii [3, 6]. CTBOpeHHs COpPTiB, MO 37aTHI
MaKCHUMaJbHO €(EKTHBHO BHUKOPHUCTOBYBATH OIOKIIMATHYHHN pecypc
KOHKPETHOTO PErioHy, BHSBJIATH TOJIEPAHTHICT JI0 CTPECOBHX YMOB
cepeloBuINa, 3a0e3rnevyBaTd JOCTATHHO BHCOKY peaji3allil0 IeHeTHYHOIO
MOTEHIially TMPOAYKTUBHOCTI, € CTpaTeTiYHUM 3aBJaHHIM CYYacHOI
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cesektiitHoi Hayku. OIHIM i3 HOBHX METOMIB y MiIBUIICHHI €(eKTHBHOCTI
CENIeKIIHHOTO TpoLecy € aJalTHBHA CEJIEKIis. AMANTHBHICTH COPTIB IO
YMOB CEpeJOBUINA OLHIOIOTh Ha OCHOBI aHaJli3y BPOXKaHHOCTI 32 HU3KOIO
KOHTPACTHUX POKiB a00 BUNPOOYBaHHSA iX y Pi3HUX I'PYHTOBO-KJIIMaTHYHUX
ymoBax [29]. BaxuBHUM acnekToM celeKkiifHoi poOOTH B €BOJIOLIHHOMY
IUIaHI Ta 32 yMOB CY4acHOTO TPaHC()OPMOBAHOTO CEPEAOBHIIA € a/IalTHBHA
CIPSIMOBAHICTh y pealtizallii B TEHOTHIIaX KOMIUIEKCY Crelu(pIYHUX O3HAK.
[TapameTpr IIACTUYHOCTI CeNEKWiHHOI O3HAKM MOXKHA OIIHHUTH dYepes
B32EMOJII0 «TEGHOTHII — cepenoBuine». JIOCHiIPKeHHS 3 BHBYCHHS
CTa0IIIBHOCTI Ta IUNTACTUYHOCTI O3HAK JO3BOJAIOTH BUSABUATH IIF0 a0l0THYHUX
1 OIOTMYHMX YHMHHHKIB IIEBHOTO CEPEIOBHINA Ha T'€HOTHII 1 BCTAHOBUTH
CTYMiHb iX BIUIMBY Ha PiCT, PO3BHUTOK 1 BPOXaWHICTh cOpTiB [2, 21, 23, 24].
Y cemekmii gyXe BaXJIMBO TMOPS 3 OLIHKOIO pIiBHA T'CHETHYHO
00yMOBJIGHOTO CEpPEIHBOTO0 BPOXKAID COPTY B KOHKPETHHUX EKOJIOTTYHHX
CUTyallisix 3HaTW Xapakrep peakiii Ha ymoBu. [lokazHukM peakuii
TEHOTHIIB Ha HOTO 3MiHYy XapaKTepU3yITh BIACTHBOCTI COPTY — HOTO
IUIACTHYHICTH i CTAabTBHICTD Y peati3allii piBHs PO3BUTKY 03HaK [27].

Marepiamm i meronu. Jocmimkenns nposoamwi B 2015-2020 pp.
Ha eKcrnepuMeHTanbHid 0a3i I[lepenkapnarchbkoro Bigaily HayKOBHX
JociimKeHb [HCTHTYTy cimbcbKkoro rocmonapctBa Kapmarchkoro periony
HAAH (c. Jlimmsa, 3oHa IlepenkapmarTsi) Ha OCYHMICHHX TOHYAPHUM
JpeHaXeM  JIePHOBO-CEPEIHBOIIA30JIMCTUX  TOBEPXHEBO  OTJICEHUX
CepeTHbOKUCIINX CYIJMHKOBHX YTBOPEHHMX Ha JEJIOBIaJIbHUX BiJKJIamax
IPYHTax 3a 3arajJbHONPHHHATAMH METOUKAMH.

Marepianom Juisi JOCHiKeHb CIyryBajiu 16 cenekuidHuX HOMepiB
rpsicTuil 30ipHOT B KOHTPOJIBHOMY PO3CaJHUKY, B SIKOMY KOHTPOJIOIOThH
NPaBWIbHICTh A000PY ENITHUX POCIMH Yy MOIEepeiHIX pO3CaIHUKax 3a
€JIEMEHTaMU IPOJYKTHBHOCTI METOJIOM OLIIHIOBAaHHSI IXHHOTO IMIOTOMCTBA 3a
BPOXKAWHICTIO Ha HEBEJIMKHX [UISHKAX, OIHIOBAHHS OIOJOTTYHUX
BJIACTUBOCTEH. 3a pe3ynbraTaMy IMOJBOBHX OIIHIOBAHb i CIOCTEPEIKCHb,
nmabopaTOpPHUX aHaNi3IB 1 NMPOAYKTUBHOCTI POCIMH 3 KOHTPOJIHHOTO
po3cagauka Binmouparots 20-25 % Kpamux HOMEpiB, SKi MEpedaroTb 0
TIOTEPENHLOTO COPTOBUNPOOyBanHs. OONiKoBa IUIOMA JUIAHKE — 2 M2,
Po3mimieHHs BapiaHTIB CHCTEMaTH4HE B IOCIIIOBHOMY X pO3TallyBaHHI y
Kijbka sipyciB. [loBropeHHs nBOpaszoBe. Po3mileHHs craHgapTiB uepes 4
BapiaHTH. 3a CTaHZapT BHMKOPHCTOBYBAJIM COPT TIpsACTUIl 30ipHOT
Hporo6uuanka (a6, 1).
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1. Xapakrepuctuka 3pa3kiB rpscTumi 30ipHOI B KOHTPOJBLHOMY
03CaTHUKY

Ne CenexuiiiHi Homepu Ne CenexuiitHi Homepu
3/m Ta 1X MOXOJPKEHHS 3/m Ta X MOXOKEHHS
JIporoduuanka — St, ctBope- [/ [No 1848 (I'TI Ne 987 x Ne 912)
HUI METOJ0M MacOBOTO 8  INe 739 (I'IT Ne 25 x KwuiBcbka
1  |moOopy BHCOKONPOIYKTHB- Imi3HsT)
HuX, 100pe oOHacinennx O [N 1849 (Tl KuiBcbka mizHs X Ne
BUMOCTIHKHX POCIIHH i3 25)

micuesoi nomyJiwii Jlporo- 10 [Ne 1661 (I'TT_Dainava x Mapiuka)
purbkoro paiiony (3aHece- [11  [Ne 1851 (I'TI KuiBchka mi3Hs x Ne
HUM 10 Jlep>kaBHOTO peecTpy 32)

COPTIB POCIHH, IPUIATHUX
IUIS TOIMPEHHSI B Y KpaiHi)
2  INe 1521 (11 i3 K-43546) 12 |Ne 1662 (I'TI Mapiuka x Dainava)
3 INe 1660 (I'TT Ne 1521 x Nefl3 [Ne 740 (I'TT Ne 32 x KwuiBcbka

1526) ITi3HsT)
4 INe 1526 (11 i3 Ne 856) 14 Ne 673  (JluroBCchKHIT  copT
Dainava)
5  [No 1847 (I'TI Ne 1526 x Ne[15 [Ne 1850 (1] i3 KuiBchbka mizHs1)
1521)
6 Ne 1618 (TTI Ne 912 x Nel6 [Ne 912 (11 i3 Dainava)
987)

Tpumitka: 1J] — inauBigyansuuii 106ip, ['T] — reneTH4Ha nomysis.

ArpoTexHika BHPOIIYBaHHs TpsCTHII 30ipHOT Ha KOPM 1 HaCiHHS
3arajpHONpUiiHATa JUIs 30HH. Croci® ciBOu — Oe3nokpuBHHA. [lomboBi
JIOCITIJDKEHHS, CIIOCTEPE)KEHHs, OOJIIKM Ta TPOMIPU NPOBOJAWIIN 3TiHO 3
METOAWYHUMH  BKa3iBKaMM  IOJO BHUBYEHHS  CBITOBOI  KOJIEKLIT
OararopiuHuX KopMoBuX TpaB [9-13]; excrniepuMeHTabHI JjaHi 00poOIIsIIN
3a B. O. Ymkapenkowm [22, 31].

Kmimar  Tlepemkapmarrss  mOMipHO  TeIIHMA 1 BOJIOTHA.
XapakTepHu3y€eThCsl JIOBIOI0 BECHOIO, HECIIEKOTHHUM JIITOM, JIOCUTH JIOBI'OIO
OCIHHIO 1 BIJIHOCHO M'AKOI 3MMOK. BIpOAOBXK IT’SThOX BereTariiHuX
nepiomiB rpsctumi 30ipHOI TeMIepaTypHi IIOKa3HHKH CYTTEBO He
BIIXWJISITHCS BiJl CepelHbO0AraTopiuHuX, Xo4da i OyJmu 3HA4YHI KOJIHMBaHHS
omaig (Tadm. 2).
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2. Tigpotepmiuni ymoBu Bereramii rpsicruui 36ipaoi B 2016—2020 pp.

Pix 3nauenns ' TK 3a micamsamu | CepenHe | XapakTepHcTHKa
KBi- Tpa- | dep- |IMIEHB| 3a Bere- BereTaliifHoro
TCHb | BEHb | BEHb TaliIo nepiony

2016 | 1,9 0,8 1,0 2,7 1,6 HAJMIiPHO BOJIOTHIA
2017 1,1 1,8 1,0 1,4 1,3 JIOCTATHLO BOJIOTHI
2018 | 04 14 1,8 2,5 1,5 JIOCTATHBO BOJIOTHI
2019 | 13 3,3 0,5 2,0 1,8 Ha/IMIpHO BOJIOTHH
2020 | 0,7 4,3 2,0 1,3 2,1 Ha/IMIpHO BOJIOTHH

Takum  ymHOM, y  pesynbrari pospaxynkiB ['TK  3a
CepeHbOMICSYHUMH JaHUMU MO>KHa 3pOOUTH 3arajbHUi BUCHOBOK, 11O B
yCi POKH CIOCTEpiraji HaJMipHe 3BOJIOKEHHs, y KBiTHI 2018 p. 1 uepBHi
2019 p. — cunsHy mocyxy [8, 17, 26].

BigxuneHHst 3a KIJBKICTIO ONaiB Ta TEMIEPATypOlO TOBITPS BiJ
CepeqHbO0araTOpiYHAX  TMOKA3HMKIB, JajJ0 MOXIHUBICTHP Wi  dac
BETETAIlIIfHOTO TEepioay BCECTOPOHHBO OIIHHUTH PICT 1 PO3BUTOK TPSACTHII
30ipHOI, a TakoXX BIUDIMB (DaKTOPiB 3OBHIITHBOTO CEpPENOBHINA Ha i
BPOXKAWHICTB.

MeTa HammMX OOCTIMKCHb IOJATalla B  OIIHIOBAHHI IapaMeTpiB
YPOXKaWHOCTI,  CKOJIOTiYHOi  aJaNTHBHOCTI  HOBHX  TIEHOTHIIB 1
3apEECTPOBAHUX  COPTIB  TPACTHIN  30IpHOT  PI3HOTO  CENEKLIHHOTrO
MOXOPKEHHs Ta BUIIJIEHHS Ha 1X OCHOBI HAWOINbII I[IHHUX IS CEJIeKLI 1
BUPOOHMIITBA T€HOTHIIIB.

PesyibTaTH Ta 00roBOopeHHs. Jlns BUABJICHHS  HAHOLIBIN
NPUCTOCOBAHUX JI0O TIPYHTOBO-KJIIMaTHUHUX YMOB 30HM [lepemkapnarts
3paskiB rpsAcTHLi 30ipHOT MU y 2015 p. 3aKimamgany KOHTPOIBHUHA PO3CATHUK,
B SKOMY BHBYQJIX 16 celeKmiiHMX HOMEpiB TpsAcCTUI 30ipHOI, cTaHmapT —
copt [porobudanka.

3a 03HAKOK BPOXKAWHOCTI HACIHHS BU3HA4amu IuactuuHicts (bi),
crabinpuicts (Si%), ebekr renotuny Ei (pisHuLS cepelHbOro MOKA3HMKA
KUTBKICHOT O3HaKM 3a HAa0OpOM TCHOTHIIIB JO BiJIOBITHOTO 3HAYCHHS
KOHKPETHOTO TeHOTHIy), KoedimieHT Bapiamii (V), TOMEOCTaTHYHICTbH
(Hom), cenekuiiiHy miHHICTE (Sc), KOE(IIiEHT arpOHOMIUHOT CTa0iIBbHOCTI
(As).

YpoxkalHICTh € CKIQAHOK, KOMIUIEKCHOIO O3HaKot. EdexTuBHICTH
pearizarii BUCOKOI Ta CcTalOiIbHOI BPOXKAMHOCTI BH3HAYAETHCS TCHOTHIIOM,
BIJTMBOM HAaBKOJIMITHBOTO CEPENIOBHUINA Ta B3aEMOJICI0 TUX (aKTOPIB.
KommiekcHa omiHka 3a IIOKa3HMKOM — aJanTalii, IUIACTHYHOCTI Ta
CTabIBHOCTI  COPTIB  JO3BOJIAE  BUAUTUTH  Cepell  JOCHIDKyBaHOTO
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COPTHMEHTY HaWOUTBII TEpCIeKTHBHI, MOTEHIIIIHO BHCOKOBpOXKaifHI Ta
€KOJIOTIYHO IUTACTUYHI (OpPMU POCIIMH, aJanToOBaHi JIO IIUPOKOTO
Jiarna3oHy YMOB JOBKIJIISL.

Ha nymky OaratbOX BUEHHMX, YpOKaili — L€ B3aEMOJIS JABOX
CKJIQJIOBHX: MPOAYKTUBHOCTI U criiikocTi. lle y npyriit monosuni XIX cr.
OyJI0 BUCYHYTO TilOTe3y MNpO iCHYBaHHA (hi3I0JOTIYHUX MEXaHi3MiB, IO
HiATPUMYIOTH  CTaOUIBHICTP  POCIMH B yMOBax  HaBKOJIMIIHBOTO
cepenoBuma. [l XapakTEpPUCTHKU IBOTO Tpolecy OyJo 3alporoOHOBAHO
TEpPMiH TOMEOCTa3. « ... TOMEOCTa3 € YHiIBepPCATbHOI (YHKIIOHATHHOIO
CHCTEMOI0 OpraHi3My, MIO MATPUMYE ONTHMAalbHI YMOBH pOCTY 1
PO3BHTKY Ta BHKOHY€ CBOJIONiHHY poib B cradimizamii  HOpMH
amanTHBHOCTI» [5].

I3 mnacTHYHICTIO TICHO TOB’S3aHE  TOHATTS  «EKOJIOTiYHA
CTa0UIBHICTH», fAKa BioOpaXkae 3[aTHICTh POCIMHHUX  HOMYJIAL#
NPOTUCTOSATH CTPECOBUM YHMHHHMKaM, a IUIACTHYHICTh — 1€ 34aTHICTh
POCIIMH MO€HYBaTH E€KOHOMHE BUTpavyaHHs Ta e(EeKTUBHE BUKOPHCTAHHS
NPUPOJHHUX PpECYpCiB 1 MOKMBHUX PEYOBHH Yy KOHKPETHHUX yMOBax
BUPOLIYBaHHSI.

CopT — 1ie eKOJIOTIYHO IJIACTUYHUN TEHOTHUII, MPUCTOCOBAHUU IO
BapiroBaHHA ()aKTOPIB HABKOJIHUIITHBOTO CEpeHOBUINA. AJle camMe MOTEHIa
Ja€ COPTYy MOXMJIUBICTH (POPMYBATH BPOKAWHICTH Ta SKICTh MPOAYKINI B
KOHKPETHHX YMOBaX BHUPOLIYBaHHS, SIKUH BHUSBISETHCS 32 BUIIPOOYBaHHS B
pisHux ymoBax. IloTeHmian pocnuH mepexbadae He JIMIIE BHCOKHH
piBEHb HACIHHEBOI MPOIYKTUBHOCTI 3a CIPHUATINBUX YHHHHKIB JOBKIJIISA,
ae W onepKaHHA BHCOKOTO HIKHBOTO ioro mopory. Exonoriuna
IUIACTUYHICTh BiJOOpakae 3/1aTHICTh POCINH €()eKTUBHO BUKOPHCTOBYBATH
CIPHUATIMBI YUHHUKH HAaBKOJHMIIHBOIO CEPEJOBHINA sl CTablLIBHOTO
¢dopmyBaHHs ~ BHCOKOi  mponaykTuBHOCTi.  [IpoOnemy  migBHIIEHHS
IUTACTHYHOCTI copTiB mopymyBas 1ie B. SI. IOp’eB. Bin Haronomrysas
npo 1oTpedy BHUIIPOOYBaHHS KyJbTYp Ha KOHTPACTHHX 33 POJIOYICTIO
IPyHTaX, IO JacTh MOXJIMBICTh TPOCTEKUTH pEaKIiro iX SK 3a
CIIPUATIMBUX, TAK 1 HECIPUATIMBHX YMOB BUpOLIyBaHHs [5].

Jn1st XapakTepuCTHKN YMOB BUPOIIYBaHHS OyJIO0 pO3paxoBaHO 1HIIEKC
ymoB cepepoBuma (lj), skuil BH3HAYae X 3MIHHICTh 1 MOXe HPUAMATH
MO3UTHBHE YW HEraTHBHE 3HaueHHsA. Kpalli yMOBM CKIIaJaloThesl B POKH 3
MO3UTHBHUM  3HAKOM  IHJIEKCY, HaWripmi — 3  HETaTHBHHM.
HaficnpustitnuBimi ymoBu i (GOpMyBaHHS  BPOKAMHOCTI TPSCTHII
30ipHoi ckmamucs B 2020 p., Tomi sk B 2016 i 2017 pp. BoHH Oynu
HaWOUIbII ~ HECHPUATIMBAMH  JUIi  OTPUMaHHS  BHUCOKHX  BpOJXKaiB
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JOCTIKYBaHOI KyNbTypH. Bci iHIII poku 3aiiMaiy MpoMiKHE MicIie 070
BILUIUBY Ha PICT i PO3BUTOK POCIIHH.

3a I’ATh POKIB CIOCTEPEXKEHb JOCTIKYBaHI 3pa3KH TIpsCTHULI
30ipHOT  MO-PI3HOMY  peali3yBalM  CBiif  TEHCTHWYHHMH  MOTEHIA
npoayKTUBHOCTI B ymoBax [lepenkapmarrs. BcraHoBneHo, mo B
JOCHIDKYBAaHMX 3pa3KiB ypoxaiHicTh HaciHHS 3a 2016-2020 pp. y
cepeanbomy cranoBmiaa 0,208-0,450 1/ra (Tabmn. 3).

3. HacinHeBa MpoOAyKTUBHICTH cejieKIiliHUX HOMepiB rpscTuui 30ipHoi,
2016-2020 pp.

CenexuiiiHi HOMEpH YpoxkalHICTh HACIHHA 3a TIePioJT Cepemus
JIOCIIIIPKEHD, T/Ta (x)
V2 (min) V1 (max)

Jporobuyanka — St 0,164 0,243 0,208
Ne 1521 0,257 0,372 0,314
Ne 1660 0,217 0,491 0,348
Ne 1526 0,180 0,326 0,268
Ne 1847 0,267 0,400 0,324
Ne 1618 0,110 0,300 0,225
Ne 1848 0,240 0,430 0,336
Ne 739 0,170 0,510 0,391
Ne 1849 0,190 0,518 0,411
Ne 1661 0,233 0,438 0,332
Ne 1851 0,240 0,493 0,371
Ne 1662 0,160 0,583 0,448
Ne 740 0,160 0,523 0,385
Ne 673 0,167 0,594 0,358
Ne 1850 0,160 0,487 0,362
Ne 912 0,277 0,560 0,450
HIP o5 0,018 0,041

BcranoBneHo, 110 BapiloBaHHS BpO)KaiHOCTI rpscTHii 30ipHOI 3a
pokamu nepeOyBaio B mexax Big 0,110 mo 0,594 t/ra 3a cepeaHboro
3naueHHs 0,341 t1/ra. MinnmBicTh ypokalHOCTI 3a pokamu Bucoka. lle
MOX€ BKa3yBaTW Ha HECHPHUATIMBI YMOBH POCTY 1 PO3BHTKY DPOCIHMH Ta
(opmyBaHHS BpoKaiHOCTI. Y CepelHbOMY 3a POKH JOCIIJKEHHS
(2016-2020) BuILy BposKaifHICTh OYII0 BiA3HAYCHO B CENEKIIHHIX HOMEPIB:
Ne 912 (0,450 1/ra), Ne 1662 (0,448 1/ra) Ta Ne 1849 (0,411 1/ra).
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BaxnmiBUM TTOKa3HUKOM COPTIB € iX CTIMKICTB 10 cTpecy, piBeHb
SKOTO BU3HAYAETHCS 32 PI3HULCIO MK MIHIMAJBHOIO Ta MaKCHMAaJbHOIO
BposkaiHicTio. Lle#t mapamerp Mae HeraTMBHHI 3HAK, i YUM HOTO BeIMYMHA
MEHIIa, THM BHIIA CTPECOCTIMKICTh copTy. HaliBuury CTIHKICTBh O cTpecy
BUsBUB craHaapt Jlporoomuanka (-0,079), cenekuiitni Homepu: Ne 1521
(-0,115), Ne 1847 (-0,133) i Ne 1526 (-0,145) (tadm. 4).

4. OuiHKa roMeocTaATHYHOCTI 3pa3kiB rpscTui 36ipuoi, 2016-2020 pp.

Cenexuiiini Homepu | Yo-Y1 | (VatV)2| o V,% | Hom | Sc
JIporoomuanka — St -0,079 0,204 0,036 | 175 | 155 | 0,67
Ne 1521 -0,115 0,315 0,056 | 17,8 | 10,2 | 0,69
Ne 1660 -0,274 0,354 0111) 318 | 42 | 0,44
Ne 1526 -0,146 0,253 0,057 | 21,2 96 | 0,55
Ne 1847 -0,133 0,334 0,055 | 16,8 98 | 0,67
Ne 1618 -0,190 0,205 0,079 | 34,9 59 | 0,37
Ne 1848 -0,190 0,335 0,086 | 25,6 56 | 0,56
Ne 739 -0,340 0,340 0,138 | 35,2 35 | 0,33
Ne 1849 -0,328 0,354 0,067 | 16,2 78 | 0,37
Ne 1661 -0,205 0,336 0,087 | 26,1 6,6 | 0,53
Ne 1851 -0,253 0,367 0,095 | 25,6 51 | 0,49
Ne 1662 -0,423 0,372 0,105| 234 | 48 | 0,27
Ne 740 -0,363 0,342 0,149 | 38,7 38 | 0,31
Ne 673 -0,427 0,381 0,184 | 51,3 2,7 | 0,28
Ne 1850 -0,327 0,323 0,124 | 34,3 1,3 | 0,33
Ne 912 -0,283 0,419 0,110 244 | 53 | 0,49

Ipumitka: Y,—V; — crpecoctiiikicts, (Y1+VY)/2 — reHetMuHa THYYKICTb, ¢ —
crangaptHe BimxmieHns, V — koedimient Bapiamii, HOm — romeocrartmunicts, SC —

CeJIeKIIiHA IIHHICTh TE€HOTHITY.

CepenHsi BpOXKaiHICTh 3pasKiB y KOHTPACTHHX (CTPECOBHX Ta
HECTPECOBUX) yMOBaX XapakTepusye IiX TeHETHYHy THY4YKicTh. Bucoki
3HAYEHHS [[LOTO MOKA3HMKA BKAa3YIOTh HAa BEJHMKY MIpy BIAMOBIAHOCTI MiXk
TEHOTUTIOM  3pa3ka 1  ¢akrtopaMu  cepeioBhia.  MakcuMaiabHe
CIIBBIIHOIICHHSI MK T€HOTHUIIOM 1 (pakTOpamu cepeqoBHINa BiJ3HAUEHO B
cenekuiitaux HomepiB: Ne 912 (0,419), Ne 673 (0,381) ta Ne 1662 (0,372).

OnHUM 13 B@KJIMBUX IIOKa3HMKIB, 1[0 XapaKTepH3YIOTh CTIHKICTH
pOCIuH, € TOMeocTa3 — 31aTHICTh TeHOTHITY 3BOANTH 10 MIHIMYMY HACIIiIKH
BIUIMBIB HECHPHSTINBUX 30BHIIIHIX yMOB. Kpurepiem romeocratuuHOCTi
COpTIB MOJKHAa BBXAaTH IXHIO 3[aTHICTh MIATPUMYBAaTH  HU3BKY
BapiaOeNbHICT,  O3HAK  NPOJYKTUBHOCTI. TakuMm  YMHOM,  3B'SI30K
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TOMEOCTAaTHYHOCTI 3 KOe(iIlieHTOM Bapiallii XapaKTepHu3ye CTIHKiCTh O3HAKU
B YMOBaxX CEpe/IOBHINA. 3a MepioJl AOCITIJDKEHHS HalOUIbIy CTaOlIbHICTD
BUSIBUB cTaHaapt JporoOuuanka. [Ipo me cBimuaTh HaiiMeHIE 3HAYCHHS
koedimienta Bapiamii (17,5 %) Ta BHcoka romeocTatuuHicTh (15,5).
3aciyroByloTh Ha yBary cenekuiini Homepu: Ne 1521 (V = 17,8 %, Hom =
10,2) ta Ne 1847 (V = 16,8 %, Hom = 9,8).

Benuky BapiaOenbHICTh Ta HU3bKY TOMEOCTATHYHICTh BiJI3HAYCHO B
cemekuiitanx HoMmepiB: Ne 673 (V = 51,3 %, Hom = 2,7), Ne 740 (V =
38,7 %, Hom = 3,8), Ne 739 (V = 35,2 %, Hom = 3,5) Ta Ne 1850 (V =
34,3%, Hom = 1,3), mo CBiT4UTH MpPO HECTAOUIBHICTH Ta HHU3BKY
aJanTUBHICTB 3pa3KiB 10 yMoB [lepeaxapnarts.

CernexuiifHa MiHHICTh € KOMIUIEKCHUM TOKAa3HHUKOM, SKHH ITOE€THYE
BPOXAWHICThP 3 pIBHEM aJanTHBHOI 3JaTHOCTI TEHOTUIY. Y HaIIuX
JOCIIIJDKEHHSX BUILOK CENIEKIIHHOI I[HHICTIO BHUAULUIUCSA CeNeKIiiHI
HoMepHu: ctaHaapT Jporodudanka, Ne 1521, No 1526, Ne 1661, Ne 1847, Ne
1848. Tloka3aHo, 1[0 YMM BHIIHMN PIBEHh TOMEOCTATHYHOCTI Ta CEIEKIIHHOT
I[IHHOCTI, TUM CTaOUIBHIIINM 1 CEJICKIIITHO 3HAYYIIUM € 3pa30K Y MiHJIUBUX
MOTO/IHUX YMOBaX BEreTalliiHOTO Mepiozny.

5. I'eneTumnoBuii eekT, cTa0iIbHICTh, IVIACTHYHICTH 3pa3KiB rpscTuui
30ipHoi, 2016-2020 pp.

Cenexuiiini|['enerunoBuii| Bapianca | Koediuient | Cyma |Koedimient
HOMEpHU edexr cTablIBHOCTI | perpecii |paHTiB|arpoHOMIY-
Ei |panr| S |[pamr| bi | panr HOT cTa01/1b-
Hocri, AS
/Iporo6u-
wanka—St |-0,133] 1 ]0,0033| 3 |085| 2 6 82,5
Ne 1521 -0,027) 1 00006 1 056 | 3 5 82,2
Ne 1660 0,007 2 ]00097| 3 |115]| 2 7 68,2
Ne 1526 -0,073] 1 00020 2 041 | 3 6 78,8
Ne 1847 -0,017] 1 |00023| 2 044 | 3 6 83,2
Ne 1618 -0,116) 1 |00004| 1 (088 | 2 4 65,1
Ne 1848 -0,005 1 |00009| 1 (088 | 2 4 74,4
Ne 739 0,050 2 |0,0008| 1 |144] 1 4 64,8
Ne 1849 0,070 3 00014 2 [141] 1 6 83,8
Ne 1661 -0,009] 1 |00007] 1 |088]| 2 4 73,9
Ne 1851 0,030 2 |00004| 1 |100] 2 5 74,4
Ne 1662 0,107 3 [0,0089| 3 [159] 1 7 76,6
Ne 740 0,044| 2 |0,0002| 1 |162] 1 4 61,3
Ne 673 0017 2 ]00059| 3 [185] 1 6 48,7
Ne 1850 0,021 2 ]00022] 2 [132] 1 5 65,7
Ne 912 0,109 3 [0,0005| 1 |1,18] 2 6 75,6

[EY
(2]
©
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ANanTUBHICTE COPTIB O YMOB CEpENOBHINA B IMEPHIy UYEPry
OLIIHIOIOTH 3a EKOJOTIYHOI0 IUIACTUYHICTIO Ta CTaOUIBHICTIO TXHBOT
BpoxaiHocTi. CopTH, KOe(Ili€HT IUIACTUYHOCTI SKUX BUIIHUN BiJ OJUHUII
(bi>1), HanexaTh O €KOJOTIYHO MIACTHYHOTO (BY3bKOAJATUBHOTO) THILY.
BoHu BOJIOIIOTh IJIACTUYHICTIO Ta CICHU(IYHOI aJanTalli€ro, ToOTO 3a
ONTHMAJIFHUX YMOB JalOTh BHCOKI ypoxkai. 3a koe(ilieHTa IIacTHYHOCTI,
pisHoro a6o OGmusbkoro jgo omunumi (bi=1l) (Bucoka ekosoriuna
TUTACTHYHICTD), 3MIHM TMOKAa3HHUKIB y COPTY BiNOBIZAIOTH 3MiHaM yMOB
cepenoBuma. Y HAMMX JOCHIUKEHHSX MOKA3HUK I[UIACTUYHOCTI Y
cenekuiitHux HoMepiB Jporobnuanka (St), No 1618, No 1848, No 1661 i Ne
1851 O0yB Onu3pkuit 10 1, M0 BKa3zye Ha MPSAMY 3aJICKHICTH ypOKaHHOCTI
Bif morogHmx yMoB. OjHAaK MiABHINEHHS IUIACTUYHOCTI CIPHSIIO
3HMIKEHHIO CTPECOCTIMKOCTI B TakuWxX cejekuidHux aomepi: Ne 673 (bj =
1,85, Yo-V1 = -0,427), Ne 740 (bi= 1,62, ¥Y-¥Y1 = -0,363), Ne 1662 (bi =
1,59, Vo-¥1 = -0,423). Yum MeHIe BiaxuieHHs KoedimieHra ctabiibHOCTI
(Si®) Bim Hyns, TMM cTabinbHimmi copt. Bucokosposkaiini coptu B imeani
NOBMHHI MaTH KoeillieHT perpecii bi 6mM3bKkuil 10 0MHMII, a TTOKa3HUK Si?
— Onm3bkuit 1o Hyst. Jlo cTabLIbHUX Ta eKOJIOTIYHO CTIHKUX 3pa3KiB MOXKHA
signectu: Ne 1618 (bi= 0,88, Si?=0,0004), Ne 1848 (b;j= 0,88, Si?= 0,0009),
Ne 1661 (bi= 0,88, Si=0,0007) i Ne 1851 (bi= 1,00, Si?= 0,0004).

Jus Oimbml BHUBaKEHOI OLIHKMA BIUIMBY METEOPOJIOTIYHHX YMOB
BETETAIlIITHOTO MepioAy Ha BPOXKAWHICTh HACIHHS TPACTUII 30ipHOT IIPOBEITH
po3moAin 3a paHraMu KoedillieHTa perpecii, BapiaHCH CcTaOiLIBHOCTI 1
TeHEeTHYHOTro edekTy. I KOXKHOTO IapaMeTpa BCTAHOBWIIM TPH PaHTH 3a
TaKuM mpuHIUnoM: koedirienr perpecii (bi): 1 — > 1,25; 2 —0,75-1,25; 3
— < 0,75; Bapianca crabinsnocri (Si2): 1 — 0-0,0009, 2 — 0,0009-0,0023, 3 —
< 0,0023 i renerunoswuii edekr (Ej): 1 — < -0,133, 2 — 0,007-0,050, 3 — >
0,070. 3a takoro po3mofiny panr | mokasye ONTHUMajbHE 3HAYCHHS i€l
BEJIMUMHH, & CyMa PaHriB MOXKe OyTH pe3yJbTaTUBHUM MOKAa3HUKOM OI[IHKH
€KOJIOTIYHOT aJaTHBHOCTI TEHOTHIIIB IPSCTHUIIl 30ipHOT 100 BPOXKAHHOCTI
HACIHHSL.

locnomapchKy IMIHHICTH COPTIB  Ta peaimizalilo  MOTEHINaTy
BPOXKAHHOCTI XapakTepu3ye KoeQillieHT arpoHOMiuHOT cTabinbHOCTI (AS).
Haii6inpin 1iHHUMHK 711 BUPOOHUITBA € COPTH, Y SIKUX el Koe(illieHT
nepesuirye 70 %. 3a BENMYMHOIO 3raJlaHOTO IOKa3HUKa HaHOUIbIITY
TOCIOJAPChKY IHHICTh MPEACTABISAIOTh TaKi CEJNCKI[HI HOMEpH, SK
cranaapt Jporobuganka, Ne 1521, Ne 1526, Ne 1847, No 1848, Ne 1849, Ne
1661, Ne 1851, Ne 1662 1 Ne 912.

TakyuM dYMHOM, aJaNTHUBHICTP — HAaWBaXKIMBIIIA BJIACTUBICTH
MIePCIEKTUBHUX COPTIB, AKY CIIiJ BPaXOBYBATH B CENEKIIITHUX Mporpamax.
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BucnoBku. CrioctepiraroTbest BITMIHHOCTI B peaii3aiii BUCOKOI Ta
cTabiIbHOT BPOXKAWHOCTI HACIHHS TpACTHLI 30ipHOT 3a pe3yJbTaramMu
KOMIUIEKCHOT OIIIHKM Ta aHalli3y OJepXKaHUX JaHHX. AHAJI3 JOCIiHKEHb
MOKa3zye, 10 I[HHUMU 3 JOCTI/[DKYBaHUX 3pa3KiB MOJYKHa BBa)KaTH
celieKIiiHl Homepu: ctannapt Jporoomyanka, No 1521, Ne 1526, Ne 1847,
No 1848, Ne 1661, No 1662 i Ne 912. Bumineno crabiigpHi Ta MIaCTUYHI
3pa3kd 3a BpoxaitHicTIo HaciHHA — Ne 739, Ne 740, sxi MoxyTh OyTn
BUKOPUCTAaHI B CENEKI[IHHOMY TIpOILeci Ui MiABUIIEHHS aJalTHBHOTO
MOTEHITIATY.

CyMma paHTiB 3a O3HAKOIO «BPOXKAaHHICTh HACIHHSI» € MiICYMKOBUM
pe3yIbTaTOM aHaJi3y alalTHBHOTO TOTEHIaly 3pa3KiB TPSCTHI 30ipHOI.
HaiiBumuii panr (4) mpu aHaii3i BpoxalHOCTI HaciHHS 3a()iKCOBaHO Yy
cemekuiitax HoMepiB: Ne 1618 (I'TI Ne 912 x Ne 987), Ne 1848 (I'TI Ne 987
x Ne 912), Ne 739 (I'TT Ne 25 x KwuiBcbka mizHs), Ne 1661 (I'TT Dainava x
Mapiuka) i Ne 740 (I'TI Ne 32 x KuiBcbka mi3Hs).

[TpoBeneni moCHiKEHHS MiATBEPIUKYIOTh JIOLUIJIBHICTD OLIHKH
€KOJIOTIYHOI CTabIIbHOCTI Ta MIACTUYHOCTI B KOHTPOJILHOMY PO3CaJIHUKY i
3MEHIIYIOTh MOXJIMBICTH TOMHJKH Y BHOOpPI 3paskiB Ui IOJajbIIOi
CEJICKIIIHOT pOOOTH.
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C.T. BOXEI'OB, 10KTOp ciTbCHbKOr0CIOAAPCHKUX HAYK

JI. M. HIVIMHKO, naykoBuii ciiBpodiTHUK

Iacturyt pucy HAAH

gyn. Cmyodenmcoka, 11, c. Aumonieka Ckadoscvkozo p-Hy XepcoHcwbkoi ooi.,
75705, e-mail: tsilinkoluba@ukr.net

3ACMIYEHICTDb HACIHHSI COPTIB PUCY TA IPYHTY
YEPBOHO3EPHUMH ®OPMAMMU TA BYP’SIHAMUA

30inpIIeHHs] BUPOOHUITBA PHCY, AK 1 OyIb-AKOI CUIBCHKOTOCIIOAApCHKO1
KYJbTYPH, TOJIIIICHHS SKICHUX TOKa3HUKIB BUPOIIEHOI MPOAYKIIi y Mepiry yepry
3aJIeKUTH BiJl BUKOPUCTAHHS SKICHOTO HAaciHHA Ta 3alpOBa/DKEHHS HAJIKHUX
NPaKTUK BUPOLIYBaHHS KyJIbTYPH.

Meroto nocnmijpkeHHsT Oyino BHBYCHHS CTaHy 3aCMIYE€HHOCTI IPYHTY
Oyp’stHaMH 1 HaciHHAM 4YepBOHO3EPHUX (GOpMaM pHCY 3aJISKHO BiJ KaTeropii
COPTOBOI YUCTOTH Ta TEPMiHIB IPOBEACHHS OOIIKiB.

JlocnimpkeHHs TPOBOAMIN Y PHCOBIM CiBO3MiHI AOCITIAHOTO OIS [HCTUTYTY
pucy HAAH (c. AnroniBka CkamgoBChKOTO p-HY XepcoHchkoi 001.). Ilmoma
JOCHifHOT mingHku — 66 M2, obmikoBoi — 50 M2 Jlocmiam Mamu 4-paszoBy
MOBTOPHiCcTh. OOMIKH Ta aHAI3U MPOBOAMWIH BinmoBiaHO 10 BUMor 3a JICTY 30483-
97 ta 3a metoukoro A. H. KucensoBa.

HalimeHma 3acMiueHICTb MMOCIBIB pucy Oyia 3a BHKOPHCTAHHS HACiHHS
po3cagHuKa PO3MHOXKEHHS, Il TOKAa3HWK CTaHOBUB y copTy Bikont 0,13 %,
IIpemiym — 0,19 % i Ykpaina-96 — 0,38 %.

Ha ocHOBI pe3ynbTaTiB MOJBOBUX JOCIHIIKEHb BCTAHOBIIECHO, 10 HAWOLIBII
3amacy JKUTTE3aTHOTO HACIHHSA CereTalliB MIcTAThCS y mapi 1pyHTYy 0-10 cm.
3aranbHa KiIbKICTh HACiHHA pPi3HMX BMAIB Oyp’sHiB cTaHoBUTH 12987,8 mT./m?,
nisHsuoro npoca (Echinochloa crus-galli (L.) P.Beauv.) — 1381,0 mr./m2.

VY iockoHaNeHHs CHCTEMH KOHTPOJIFOBAHHS INPOIECiB 3a0yp’ sHEHHs MOCIBIB
pHuCy 3 ypaxyBaHHSIM crienu(iku BHIOBOTO CKiIaay Oyp'sHIB, 110, SIK i KyJIbTypa,
HaJexaTb 10 OoTaHiuyHOI poavHM TOHKOHOTOBi, OOMEXY€ 3HaTHICTH Oyp'sHiB
(hopmyBaTH Macy i J03BOJISIE OTPUMYBATH BUCOKI BposKai pHCy.

Jis 3amoGiraHHs MOMIMPEHHIO YepPBOHO3EPHUX (OpM pUCYy Ta HamIHHOTO
KOHTPOIIIOBaHHS MPOPOCTKIB i cxoxiB miBHstdoro mpoca (Echinochloa crus-galli L.)
Ta IHMUX TOpoONIEeMHHUX BHIIB JOLUITBHO BECTH HACIHHHUIBKY pOOOTY B
rOCIIOZIAPCTBAX: CBOEYACHO MPOBOJIMTH COPTOOHOBJIEHHS 1 POOUTH copTo3amiHy,
JOTPUMYBATHCSI HACIHHUIBKUX CiBO3MiH, BUKOHYBaTH COPTOBI i BUJIOBI IPOMOJIKH,
TaKOX MPOBOIUTH MPOBOKAIIIHHI ITOJMBY 3 TIOAATBIINM 3HHICHHSAM CXO/IiB

© Himuako M. 1., lynuenko B. B.,
Boxeros C. T'., [inmuko JI. M., 2022
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MaJayiIl 4YepBOHO3EpHUX (GopM i Oyp’sHIB muIIXoM oOpobiTKy rpyHTy. Ilig uwac
COPTOBHUX MPOMNOJOK MOTPiOHO BHIANATH BCi TOMIIIKH i XBOPi POCIHHHM, NEpen
30MpaHHAM YCl HAaCiHHHUIIbKI MOCIBM ampoOOBYBaTH AL BCTAHOBIECHHS COPTOBOI
YHCTOTH. Y HACiHHI €JTH He HOBHHHO OYTH YepPBOHO3EPHHX (HOPM.

Kumiouosi ciioBa: puc, copt, Oyp’ssHH, KaTeropis HaCiHHs, BPOXKAHHICTS.

Mykola Tsilynko, Volodymyr Dudchenko, Serhii Vozhehov, Liubov
Tsilynko

Rice Institute of NAAS

Contamination of rice varieties' seeds and soil with red-grained forms
and weeds

Increasing the production of rice as well as any other crop, improving the
quality of cultivated products primarily depends on the use of quality seeds and
introduction of good practices for growing crops.

The aim was to study the state of soil contamination with weeds and seeds of
red-grained rice forms depending on the category of varietal purity and timing of
accounting.

The research was carried out in the rice crop rotation of the research field of
the Rice Institute of NAAS of Ukraine (Antonivka village, Skadovsk district,
Kherson region). The area of the research site — 66 m?, accounting area — 50 m2. The
experiments were repeated 4 times. Accounting and analysis were performed in
accordance with the requirements of DSTU 30483-97 and the methods of A. N.
Kiselyov.

The lowest pollution of rice crops was by the use of seeds in the breeding
nursery, this figure was in the variety Vicont 0.13 %, Premium — 0.19 % and
Ukraina-96 — 0.38%.

Based on the results of field research, it was found that the largest reserves
of viable segetal seeds are contained in a 0-10 cm layer of soil. The total number of
seeds of different weed species is 12987.8 pieces/m?, rooster millet (Echinochloa
crus-galli (L.) P.Beauv.) — 1381.0 pieces/m?.

Improving the weed control system of rice crops, taking into account the
specific species composition of weeds, which, like the culture belong to the
botanical family Tonkonogi, limits the ability of weeds to form mass and allows
high rice yields.

To prevent the spread of red-grained forms of rice and reliable seedlings
control as well as rooster millet seedlings and other problematic species, it is
advisable to conduct seed work on farms: timely varietal renewal and replacement,
adhere to seed crop rotations, perform varietal and species weeding, carry out
provocative waterings with the subsequent destruction of seedlings of red-grain
forms and weeds by tillage. During varietal weeding it is necessary to remove all
impurities and diseased plants. Before harvesting, all seed crops should be tested to
establish varietal purity. Elite seeds should not have red-grained forms.

Key words: rice, variety, weeds, seed category, yield.
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Beryn. Puc mociBHmWiA — ofgHa i3 HaWOUTBII IMIHHMX 3JIAKOBHX
KynmbTyp Ha 3emmi. Moro 3epHOM XapuyeThcs NPakTHYHO TIOJOBHHA
Jr0JICTBA. BennKolo momyssipHICTIO Bi3HAYAIOTHCS MPOAYKTH PUCOCISTHHS 1
B YKpaiHi.

3apa3 y miBJCHHHUX perioHax IOpoKy 30uparoTh 65-70 Tuc. T pucy,
1o ctaHoBUTh 30-35 % Bix MOTped BHYTPILIHBOTO PUHKY.

B Vkpaini 3anummmiocs 6:1u3bpko 30 THC. ra pUCOBHX 3pOIIYBaTbHUX
CHUCTEM, aje I JOTPUMaHHS CIBO3MIHHU (3MiHA KyJNbTyp IUIS HiATPUMAaHHSI
BHCOKOTO PiBHS BPOXXAWHOCTI) IIOPOKY PHICOM 3aCiBafOTh MEHIIE TIOJOBUHH
IUX IUTOII.

HaykoBuMH [OCHIIPKCHHAMH 1 MPAKTHKOI BCTaHOBIICHO, MIO
TPaAWIifiHI paliOHM BHPOIIYBAaHHA pHUCYy KpaiHH MOXYTh IIOBHICTIO
3aJI0BOJIBHUTH TTOTpeOH HacemeHHs [ 1, 5].

301IbIICHHS BAJIOBUX 300DiB 3€pHA pHCY, NOMIMIIEHHS HOTO SKOCTI €
HalBOXJIMBIIIMMHM 3aBIaHHSIMU PHUCOCISHHS, BUPIIICHHS SIKUX 3HAYHOIO
MIpOI0 3aJIeKUTh BiJ] €(QEKTUBHOCTI CeNEKIiiHOi poOOTH 1 HayKOBO
OOIPYHTOBAHOTO HACIHHHITBA KyJIbTypH. HaciHHMNITBO — Iie BaXKiIMBa
JaHKa B OpraHizaliifHii cTpyKkTypi BUpoOHMITBAa. HaciHHMITBO peani3ye
JIOCSITHEHHSI CEJeKILii NUIIXOM PO3MHOXEHHSI BHCOKOBPOXKAHHOTO HACiHHS
HOBHX COPTIB 1 BIIPOBapKeHHA iX y BHpoOHHITBO [1, 8]. Llg cmemianpHa
rajy3b CLIBCHKOTOCIIONApChKOTO BUPOOHMITBA 3a0€3Medye: PO3MHOKECHHS
BHCOKOSIKICHOT'O COPTOBOTO HACiHHS; 30epiraHHs B TPOIECi PO3MHOKECHHS
BCIX MOP(QOJOTIYHHX O3HAK, OIOJOTiYHOI YHCTOTH W COPTOBOI SIKOCTI,
BJIACTHBUX L[LOMY HACIHHIO 1 pocianHaM; (JOpMyBaHHS BUCOKHX YpPOXKaWHUX
I TOCIBHUX SIKOCTEH HACiHHS CHELiaJIbHUMHU NPUHOMaMH BUPOLILYBaHHS,
30upaHHs i micas30upaibHOT 00poOkK HaciHHs [2]. Bueni mimpaxyBanu, a
NpaKTHKa JI0BeJia, L0 BpOXai Ta BaJoBi 300pH CUIBLCHKOTOCIIONAPCHKUX
KyJbTYyp MiaBuIIyloThcs Ha 20-25 % 3a paxyHOK BHCIBaHHS
BUCOKOSIKICHOI'O HACiHHS HOBHMX PallOHOBAaHHMX 1 NEPCIEKTHBHUX COPTIB.
HacinHs € omHuMM 13  HalBaXJIMBIIIMX  HE3aMiHHUX  3aco0iB
CUIBCBKOTOCIIONAPCHKOTO0 BUPOOHUNTBA [6]. Uepe3 HACIHHS 3 MOKONIHHS B
TIOKOJIIHHS TIePEAAI0ThCS TEHETHYHI BIACTUBOCTI COPTIB.

Ha sixicTe HAciHHS BIUIMBAIOTH ONTHMAJIBHI arpOTEXHIYHI NPUHOMHU
Ha HaciHHEBUX IIOCIBaX, sIKi 3a0€3Me4yIOTh YMOBH JJISI PO3BUTKY KOXHOI
pOCIMHH 1 BCHOTO NOCIBY B Iisiomy [9, 11]. V 3B’s13Ky 3 po3poOKor0 HOBHX
CIBO3MIH a1 (pepMEepCHhKUX TOCHOAAPCTB IIICHS KpalluX HONEpeTHHKIB
moTpiOHO PO3POOHTH €JIeMEHTH TEXHOJIOTii BHPOIIYBAHHS HACIHHS PHCY
HOBHX COPTIB, sIKi IIOWHO BHeceHi B JlepkaBHUH peecTp COPTiB pociuH abo
npoxozsth JlepkaBHe COPTOBUIIPOOYBAHHS 1 € IEPCIEKTUBHUMHU.
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CraTHCTHYHUH aHali3 TOKa3ye, IO 3a MOCIBHUMH IUTOIIAMH i
BAJIOBMMH 300paMy 3epHa pUC MOCiJa€e APyre Micue y CBITi MiCis MIISHHMIT,
a 3a BpoxaiHictio — mepme [10]. 3okpema B VYkpaini B 2005 p. Ha
3arajnpHid Twiomi 21,4 THc. ra BpoxaiHicTh nopiBHIOBana 4,4 T/ra, 10 Ha
1,5 1/ra Buiue, HiX yposkaiHicTh muennni i Ha 0,1 1/ra — HIX ypoxxaiiHicTh
KyKypya3u. BcraHoBneHo, 1110 MOTEHIIHA BPOXaWHICTh PUCY CTaHOBUTH
20,0-25,0 T/ra, TOAi SK y IHIIMX 3J1aKOBHX KYJBTYp LieH IMOKa3HUK JIOCSTAE
10,0-12,0 1/ra [12]. Takox puc IOCIBHII Ma€ MEBHI BiAMIHHOCTI BT iHIIAX
3€pHOBHX KyJBTYp: I€ TEIJIOMIOO0HA KyJbTypa, ii BHPOIIYyIOTH Ha MO,
3aUTOMY IIapoOM BOIM Bix ciBOM 10 30upanHs [2]. Taki ymoBH BHpoOITy-
BaHHSA Ta OIOJOTIYHI OCOONHMBOCTI KyNBTYpPH BIUIMBAIOTH Ha 3HIDKCHHS
MOJIOBOT cX0XkKOCTI B Mexkax Big 30 mo 50 %, mio mpu3BOAUTH IO 3pimKe-
HOCTI TIOCIBiB, Mi3HBOTO CTPOKY HO3PIBaHHA, YCKJIATHIOETHCSA 30WMpaHHS
HaCiHHEBUX TIOCIBIB Ta JOONPAIFOBAHHS HACIHHS JIO IIOCIBHUX KOJMIIIH.

B Vkpaini cTBOpeHO COpPTH, SIKi 34aTHI JaBaTH BHCOKI Bpokal
IIHHOTO MJI€ETHYHOTO IPOAYKTYy PHCY 3a pI3HHX IOTOJHO-KIIIMaTHYHUX
ymoB. Hogi Bigomi copru Inctutyty pucy HAAH — Bikonrt, [Ipemiym,
Onrapio, Mepumian-32, Mopsiaok, @arot, ['aneon, Koncy.

Puc y 3araspHOMy 3epHOBOMY OanlaHci Hamioi Aep)kaBH 3aiiMae
HE3HA4YHy YacTKy, aje AK WiHHUH JIETHYHWH MPOIYKT IOCIA€E BasKIIMBE
MICIle y pamioHi JIOOUHW. BiH HaleXUTh A0 OCHOBHUX IIPOIYKTiB
xap4yyBaHHS 2,5 miupn jronedl B A3ii 1 COTEHb MUTBHOHIB — Ha peIITi
KOHTHHEHTiB [1]. 3a KamopiiiHICTIO pHCOBa Kpyma HE IOCTYHA€ThCI
MIICHUIT, Ma€ BUCOKAN BMICT KpoxXMairo (110 85 %), koedimieHT 3aCBOECHHS
SIKOro csirae 10 96 %. Bijgok pucy 3a MOXKHBHOIO I[IHHICTIO HAOIMKAETHCS
J10 OlJIKa TBAPHHHOTO MOXOJDKEHHS, 3aCBOIOBaHICTh — 10 98 %. Puc takox
BUKOPHUCTOBYIOTh SIK I[IHHUM JI€THYHUH TNPOAYKT Y JIKyBaHHI CepIEBO-
CYIMHHHMX 1 IUIyHKOBMX 3axBoptoBanb [l1, 5]. Ha tenepimmniii uac
cnioxxuBanHs pucy B [liBaenHo-CxinHiit A3ii craHoBUTH 6siu3bko 100 Kr Ha
Iyuly HaceneHHs B pik, Adpuui — 40-70 kr, Jlatuncekiit Amepuni — 50—
80 kr, a B €Bpomi — mume 5-6 kr. bimeme 100 xr Ha JTOAMHY B pik
cnoxuBaroTh y 13 kpaimax (Immonesis, Kwuraii, Taimann, B’etHawm,
Mavnaiisis Ta inmi), a HaitOnee (200 kr) —y Jlaoci Ta M’sami [26].

CyyacHWi 1 NEpCHEeKTHBHUH eTanu PO3BUTKY PHCOCISHHS TICHO
MOB's3aH1 3 BUPIMICHHAM INpoOieMu 30epekeHHs rayy3i Ta 3a0e3lnedeHHs
KOHKYPEHTOCIIPOMOKHOCTi, OCHOBOIO SIKOTO € CTaje © JIOCTaTHE
BHPOIIYBaHHA JOOPOSIKICHOTO 3€pHAa Ta BHPOOHHWITBO NPOIYKTIB HOTO
nepepoOku. ['ONOBHOIO METOI0 HACIHHHIITBA pPHCY € PO3MHOKEHHS
BHCOKOSIKICHOTO YHCTOCOPTHOT'O HACiHHS, $KE€ € OCHOBOIO BHCOKOTO
ypOXar HACTYMHHUX PENpOAYyKIid. ATrpOTeXHiKa BHPOIILyBaHHS HACIHHS
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BIPI3HAETBCA BiA BHPOOHHWIITBA TOBApHOTO 3€pHA. Y TOBapHOMY
BUPOOHMITBI — BUCOKA BPOKaHICTh, BaJOBHI 30ip 3epHA, Y HAaCIHHMIITBI
OPIOPUTETOM € BHCOKA SKiCTh HacinHs [15, 13].

3a panumu [Hctutyty pucy HAAH, KOXEH BIICOTOK JOMIIIKH
YEepPBOHMX 3€PEH Yy HACIHHI pHCy 3HMXKYE Horo BpokaiHicTs Ha 1,5-2,0 %.

Takox OJHIEI0 3 TOJIOBHUX NEPEUIKOA Ha ILUIIXY OTPUMaHHS
BHUCOKHX Ta CTaOUIbHUX YPOXKaiB pUCY € 3HayHa KUIBbKICTh Oyp’sHIB, IO
3/1aTHI 3HWXKYBATHU piBeHb ypoxkaitHocTi Bix 15 mo 80 %. Tomy i mpobiaemu
ramy3i BITYM3HSHOTO pHCIBHUITBA 3apa3 € JOCHTh AaKTyaJbHHMH Ta
BHUMAraroTh JETAIbHOTO BUBUCHHS.

CBo€pifHI EKOJIOTIYHI YMOBH PHCOBHX IIOJIB, SIKI € HACIIIKOM
IIOPIYHOTO 3aTOIUICHHS iX INApOM BOAHW, CHPHAITH (OPMYBAHHIO
cnennigaoi 3a0yp’SHEHOCTi, ICTOTHO BiAMIHHOi BiIl TOJIB, O¢ HEMae
3pomenHs [29, 20].

BunoBuii ckmag Oyp’sHIB 3a3BHYail 3MIHIOETHCS, K 1 KUIBKICTh
HaWOUIBII IIKIAJIMBHUX BU/IIB y TOMY 4H iHINIOMY paiioHi pucocisHus [23, 27,
30].

Cepen OCHOBHUX NpUYMH 3a0yp’sSHEHOCTI IOCIBIB Hacammepen €
3HAYHI 3amacy JKUTTE3JAaTHOIO HACIHHA Ta OpraHiB BEreTaTUBHOTO
pPO3MHOXKEHHs Oyp’sHIB y IpPyHTI, IIO B TMeEpIly Yepry 3yMOBICHO
MOPYIICHHSAM YepryBaHHA KyJbTyp Y CIBO3MiHAX, BHIIyYEHHSAM JESKHX
TEXHOJIOTIYHUX orepamnii 3 00pobiTKy IpyHTY Tomo [23, 24, 30].

EdexTrBHE peryiroBaHHS YHACENFHOCTI Oyp’sTHIB MOXKIIMBE JIHIIE 3a
MOEAHAHHS arpoTeXHIYHUX, XIMIYHHX 1 OpraHi3aliifHO-TOCIOIapPCHKUX
3ax0/1iB, TOMY IOTPIOHO BPaxOBYBaTH Xapakrep 3a0yp’ssHeHOCTI, 6100riuH1
0COOJIMBOCTI 1 MOMMpeHHs HaitObLI 3micHux Buais [30, 17].

PucoBi Oyp’siHM 3a CBOTMHU €KOJIOTIYHUMHM Ta O10JIOTTYHUMHU 0COOIIH-
BOCTSIMU OJIM3BKI JI0 POCIIMH PHUCY, IIBUJKO i 3HAYHOIO MIpOI0 3aCMIYYIOTh
HoJIs Ta MOXKYTh OyTH npuunHoto BTpart Bix 10 no 80 % Bpoxkato [22, 26].

OpHi€ro 3 XapakTepHUX pUC OaraThoX BHUIIB Oyp’sHIB € iX 3/IaTHICTb
JMOCTUTATH paHIIIe BiJ pPOCIMH OCHOBHOI KyJNbTypH, WIO 30LIBIIyE
3aCMIYCHICTh PHUCOBHX WYEKiB Ta YHCEIBHICTH Oyp’sSHIB y HACTYITHHX
ce30Hax. Takox BaXJIMBOIO OlOJNOTiYHOIO OcOONMUBIiCTIO Oyp’sHIB €
HeJ[py>KHE IPOPOCTaHHs iX HaciHHA [23, 25].

CpoOroiHi Ha PUCOBHMX MOJSIX YKpaiHW iICHYye TPHBOXKHA TEHAEHLIS
JI0 ICTOTHOTO 3POCTaHHS PiBHS NMOTEHLIHHOTO 3acMiY€HHS OPHOTO IIapy
TPYHTY 1 3Ha4HE IONIMPEHHS B TOCiBax OaraTOpiyHUX BHAIB Oyp sSHIB:
yactyxu 3Buyaiinoi (Alisma plantago-aguatica L.), ouepery TpurpanHoro
(Scirpus trigueter L.), ouepery 3uuaiinoro (Phragmites communis Trin.),
KyTH TOCTpOKiHIeBoi (Scirpus mucronatus L.) ra in. [5, 14, 18].
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3a garmmu B. JI. ArapkoBa, Ha KOXXEH CAaHTUMETP TIIHOMHU OPHOTO
TOpPU30OHTY JoBomuThesi 150 mrT. HaciHHg 1wIockyx, 10 Oyns0
OynpOoouepery i Omu3bko 1600 mT. HaciHHA 1 BEreTaTMBHHUX 3a4aTKiB
inmmx Oyp’suiB (sactyxa (Alisma plantago-aguatica L.), oueper
(Phragmites communis Trin.), poriz (Typhaceae), cycax (Butomus),
ctpinonucr (Sagittaria), cute (Cyperus rotundus) Ta im.).

XapakTepHo, mo Omu3pko nonoBuHH (44,1 %) HasiBHOTO B IPYHTI
3amacy HaciHHS IUTOCKYX IIPEICTAaBIICHO HAaHOUTBII HEOE3MEYHUM BHIOM —
wrockyxu 3Buuaiiioi (Echinochloa crus-galli L.) [23].

3a BiACYTHOCTI JOCTATHHOTO PIBHS KOHTPOJIOBaHHS Oyp’siHIB y
MOCiBax BOHM 37[aTHI MOMNIMHYTH 3 IpyHTY 10 180-200 kr/ra mocTymHHX
dbopMm asory Ta kamiro i mo 30-80 kr/ra dochopy. Bracmigok roctpoi
KOHKYpeHIii 3 00Ky Oyp’sHIB ypOXKalHICTh CiIbCHKOTOCIIOAAPCHKHUX
KyIbTyp 3HIKYeThCst Ha 30—50 % 1 Ginble, a B JeSIKUX BUMAJIKax MOBHICTIO
BTpaydaeThCs Bpoxail [25].

3HIKCHHS PiBHA MOTEHINIHHOI 3aCMIYE€HOCTI OPHOTO Mapy HACIHHAM
6yp’sHIB — Hpollec JOBIOTPUBAIMIA. MOro He MOXHA JOCATTH KOPOTKOIO
KaMIIaHI€I0 BIPONOBXK KUIBKOX pOKiB, SK II€ MOXHa 3pOOHTH 3
OaratopiyHIMH Buaamu [26, 27].

Haii6inpm YHUCICHHUM 3a BUIIOBOIO PI3HOMaHITHICTIO
MPEJICTABHUKOM TPYIH BOJIOTONIOOHMX Oyp’siHIB € poauHa TOHKOHOTOBHX
(Poaceae), pig miockyx (Echinochloa).

3HAYHOI IIKOJAM 3aBAAIOTh PI3HI BUAM IUIOCKYXH — OJHOPIYHHX
3makiB 3 poauHH TOHKOHOTOBHX, a OCOOJMBO — IUIOCKyXa pHCOBa
(Echinochloa oryzoides (Ard.) Fritsch).

Jiss BU3HAYCHHS PIBHA NOTEHIIMHOI 3aCMIYEHOCTI OPHOTO IIapy
IPYHTY B PHUCOBHX YeKax, Ae OYJIO 3alUIAHOBAHO IPOBEICHHS IOJBOBUX
JPiOHOMIITHKOBHUX HOCIHIMIB, 3MICHEHO BiOip 3pa3KiB IPYHTY i MPOBEICHO
ix anamis [18].

Bracniok BiAMUBaHHS MpoO IPYHTY W aHANi3y BiAMHTOTO HACiHHS
Ta OpraHiB BEreTaTUBHOI'O PO3MHOKCHHS BCTAHOBJICHO HAsBHICTh TAaKUX
BUJIiB Oyp’sHIB: Kyra rocTpokiuiesa (Scirpus mucronatus L.), kyra possora
(Scirpus supines L.), Oynsbooueper kommakTHuii (Bolboschoenus
compactus Drob.), ripuak mepueswuii (Persicaria hydropiper L.), miBusue
npoco (Echinochloa crus galli L.), monoxopis Kopcakosa (Monochoria
Korsakowii Regel. Et Maack) [29, 30].

Hacinust kyeu zocmpoxinyesoi (Scirpus mucronatus L.) — gopHo-
Oypwuii TOpilIOK 3BOPOTHO-sAHIIENOAIOHOT (OPMHU, TPUTPAHHHH, JTOBKHHOIO
6JM3bKO0 2 MM, 3 IPIOHUMH TTOTIEPEYHUMH 3MOPIIKaMH.
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Haciuust kyeu posnoscucmoi (Scirpus supinus L.) — dgopHwmit
TOpillIOK, 3BOPOTHO-AHIENOAIOHOT (OPMH, TOCTPOKIHLEBHH, JTOBXHHOIO
6m3bKo 1-1,5 MM, 3 mONepeyHNMH 3MOPIIKAMH.

BereraTuBHI opraHu po3MHOXKCHHS 0)/1b000uepeny KOMRAKMHOZ0
(Bolboschoenus compactus (Drob.)) — 6yns6u kymsicroi gpopmu 10 3,5 cM y
JiaMeTpi, BKPUTI TOBCTHMM KOPKOBHM IApoM, IO 3a0e3ledye BHCOKY
MexaHiyHy crTidikicte. Ilmomu — ropimok 4YopHoro abo TEMHOro
3a0apBIICHHS, 3aBJAOBXKKH 2 MM, BUITYKJIO-TPUT PAaHHUH.

V zipuaky nepuesozo (Polygonum hydropiper L.) murix — ropimok
YOPHOTO YH TEMHO-KOPHYHEBOTO KOJIBOPY 3 APiIOHO3EPHUCTOIO MMOBEPXHEIO,
JOBXKUHOIO 2—3 MM, sirienonioHoi (GopMmu, 3 OXHIE] CTOPOHU IDIACKHM, 3
JIpyroi — BUIYKJIUH.

3epuiBka nignsuozo npoca (Echinochloa crus-galli L.) — oBanbHa,
ONMM3bKO 2 MM 3aBIOBXKH, TEMHO-3€JIEHOTO, 1HOAI Ciporo 3abapBIieHHS,
OurcKyua, 3 HeBEJIMKUM 3apOJIKOM O1JIsl OCHOBH.

Haciuust monoxopii Kopcaxosa (Monochoria korsakowii Regelet
Maack) — npibHe TeMHOro KOIbOpY, 3HAXOAWTHCS B OJHOHACIHHIM UM
GaraToHaciHHill TpurpaHHiii kopobouri. lokuHa Hacinua —1,5 mm [5].

Marepiasmm i meromm. JIOCTHi/KCHHS TPOBOMWIM Ha TMOJISIX
Iactutyty pucy HAAH (c. AHTOHIBKa CKaIOBCBHKOTO p-HY XEpCOHCHKOT
0011.). IpyHTOBO-KIIiMaTHYHa 30Ha MOCYIIMBA 3 JOCTATHBOIO KilIBKICTIO
COHSYHOTO CBITJIa Ta TeIUIa Ui HOPMAIBHOTO POCTY 1 PO3BUTKY POCIHH
pHCy HOCIBHOTO BIPOJOBXK iX BereTarii.

IpyHTH — TEMHO-KALITAHOBI BTOPHHHO OCOJIOHILOBAHI, MAIOTh
no6pe po3BuHeHHH TymycoBuii mpodins. Kuminas Big uanecenus HCI
crocrepirarote 3 TubuEM 70 cM. IpyHT € cIaGKOCOJOHIIOBATHM. 3a
IPaHyJOMETPUYHUM  CKJIAJOM  HAJEeXHTh 10  IMIIIAHO-CEePeJHbO-
CYTJIMHKOBOTO 3 II€PeBaroo B opHOMy mmapi ¢paxuii micky. KpymHoro muy
mictutsest 30,0, a myy — 21,74 %.

[lpeameroM HammMx JOCHDKEHb Oyiau coptd  pucy: BikoHT,
[pemiym, Ykpaina-96. YV mocnini BuBuamm (GopMyBaHHS BPOXKAK PUCY Ta
SKICTh HaCiHHS 3aJIe)KHO BiJl IOT0 KaTeropii.

Cxema jocuify:

1) ciBba no6azoBum HacinusaM pucy (PB-2, P-1);

2) ciBOa 0a30BUM HaCiHHIM pHCY (CymeperiTa, efita);

3) ciBba ceprudikoBannM HaciHHaM pucy (I reneparis);

4) ciBba ceprudikoBanum Haciausm pucy (I renepartis);

5) ciB6a ceprudikoBannm Hacinuam pucy (II1 rereparris).

Jlis  BW3Ha4yeHHs 3amacy HAciHHA Ta BEreTaTHBHHX OpPTaHiB
PO3MHOXXEHHS Oyp’SHIB y TOPH30HTaX OPHOTO IIapy I'PYHTY PHUCOBUX UYEKiB
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Ha OJMHHINO TUIomi (mT./M?) Oyno BinmiOpaHO 3pa3KH BIATIOBIAHO JO BUMOT
meromuku A. H. KucenboBa nBiui 3a ce3oH (HaBecHI Ta micis 30MpaHHS
Bpoxato) [7, 9, 12]. BinObupanu 3pa3ku IpyHTY 3a JBOMa JiaroHaJISIMH OIS,
IMone momero 18,6 ra ckmamanocs 3 IIECTH YEKiB, Y KOXHOMY OYJ0
BifiOpano mo nBi npobu 3 rmubuan (0-10, 10-20 i 20-30 cm), 3arayibHa
KUTBKICTB — 36 Tpo0.

3 KOKHOTO 3pa3Ka BijOMpaiu 1o JBi HaBaKKH Macoro 500 T, ki Ha
curax 3 orBopamu 0,25 MM BigMuBamM y mpoTouHil Bomi. BimMuTi 3pasku
HACiHHA Pi3HHUX BHUAIB Oyp’sHIB BUCYIIyBaJH i Iajii po30mpaiy 3a BHIAMHU
Ta migpaxoByBamu. OrpuMaHi mHGPOBI MOKAZHUKH aHANI3YBAIH 1
MPOBOJMIIN PO3PAXYHOK Y BiAMOBIAHUX TOPH30HTAX IPYHTY.

Jus  BuU3HA4YCHHSA BHIIB HaciHHA Oyp’saHIB, Horo OymoBH,
MOP(QOJIOTIYHUX O3HAK BHKOPHCTOBYBAIM BH3HAYHWKH Ta JOBITHUKH
[6, 8, 29].

3acMIiueHICTh IPYHTY HACIHHSAM Oyp’siHIB BH3Hauaiu 3a (HOpPMYIIO0
1.

10000 &

IxH

w.e.

ne: 3 ILT. — 3aCMiYeHICTh apy IPYHTY HACIHHAM Oyp’aHiB, IT./M?;

K — kipKicTh HaCIHHS Y 3pa3Ky, IIT.;

I1 — nnowa 6ypa 9,621 cm?;

H — xinmpkicTh mpo0, BigiOpaHux OypoMm Ha MOMI YH JUISHIN, IIT.;

10 000 — myoma 1 M2,

Hacinns, BiniOpane 3 ropusonty rpynty 10-20 cM, mepeBipeHO Ha
JKUTTE3AATHICTH MeTooM (apOyBaHHsS TeTpa3onoM. s 1mporo 3rifgHo 3
METOIUKOK Oyjo BucissHO mo 50 HaciHMH Oyp’siHIB Yy YOTHUPBOX
MOBTOPEHHSX Ha 3BOJIOKEHOMY (UIBTPYBAIBHOMY Marepi, NpopoILyBaHHs
3niiicHIOBaNM y TepMocTari 3a Temneparypu +20...+25 °C nporsirom 30 ni0.
OO6mik HaciHWH, IO TPOPOCIH, TIPOBOAMIH Yepe3 KOXkKHi 3 1o0u.

[Ticns 3akiHUEHHS MTEpioAy MPOPOITYBaHHS B YAIIKK 3 HACIHHSM, SKE
He mpopocio, HammBaiu 10 mu 0,5 % pozumHy XJjop QeHuI-TeTpasoito
XJIOPHCTOTO 1 4epe3 24 roj eKcro3ulii B TEMHOMY TepMOCTaTi 3a
temrniepatypu +20 °C Bu3Havanu nig 6iHoKyssspoMm (10-pa3oBe 3011bIIEHHS)
MICNI PO3AABIIOBAHHS HACIHHHX OOOJIOHOK KiNBKICTh MEPTBHX HACIHUH 3
KOPUYHEBMM BMICTOM, a TaKO)X HACIHHS, IO NepedyBano B €HIOTCHHOMY
crokoi (TKaHWHH, 3a0apBiieHI B 4YepBOHMI KOJIip), i TBEpAE HACiHHA B
€K30T€HHOMY CIOKO] 3 OiJIMM KOJIbOPOM TKAaHWH (KUBE HACIHHS).
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Jlo HaciHHS, IO Majlo O3HAaKM JKUTTS, BIJHOCHIN IIOJIOBHHKHU
HaciHMH 3 3adapOoBaHuM 3apoakoM (y HEpO3pi3aHUX HACIHWH BOHH
MOBHICTIO 3ahapOoBaHi), a TAKOXK 3 IHTCHCUBHO 3a)apOOBaHUMU BEIIUKUMHU
IUIIMaMH Ha 3apoAKy (KOPIHISX 1 CiM’SII0MAX).

Jlo MepTBHX BIIHOCHMJIM IIOJIOBUHKHM HaciHWH 3 He3zahapOOBaHUM
3aponkoM, 3 ciabo3adapOoBaHMM KIHYMKOM KOpiHIS 3aponka. JKuse
HaciHHA BU3HAYaJIM Yy BIJICOTKaX SK CepelHE apu(PMETHYHE pe3yJIbTaTiB
agamizy 2 Tmpo0, BIAXWICHHA MDK TOKa3HHKAMH OKpEeMHX Ipo0
noryckaiocst He Oinpmie 2 % 3a xurre3gatHocTi HaciHHS 99-100 %; 3 %
- 97,0989 %; 4 % — 95,0-96,9 %; 5 % — 92,0-94,9 %. ¥V Bumaakax
PO30IKHOCTI pe3yNbTaTiB aHANI3Y 2 Mpo0O Ha BEIMUYUHY, SKa MEPEBUIIyBaa
NpUAHATHE BIIXWJICHHSA, BU3HAYCHHS pIBHA JKUTTE3JATHOCTI HACIiHHI
MIOBTOPIOBAIIH.

Cxema nocmigy «OriiHKa piBHS MOTEHINHOT 3aCMIYE€HOCTI OPHOTO
HIapy I'pyHTY y PUCOBHUX YeKax HACIHHAM Oyp sHIB»:

1) sacwmiuenicts ropusonty rpyaty 0—10 cMm HaciHHAM Oyp’sHiB,
T./M?;

2) 3acMiueHiCTh ropu3oHTy IpyHTy 10-20 cM HaciHHsIM Oyp’sHIB,
T./M?;

3) 3acmiuenicth ropusonty IpyHty 20—30 cM HaciHHsIM Oyp’sHiB,
wr./M2,

Pe3ysabTaT Ta o6roBopenHs. OCHOBHUM JDKEPEIIOM 3aCMIYEHHS €
JIOMIIIIKa YEPBOHHX 3€pPEH Y MOCIBHOMY Marepialli, IpPUIOMYy BOHO 3POCTAE
i3 30UIBIIEHHSM TEPMiHY BUKOPHCTaHHS HACIHHS B rocrmojapcrtsax [5, 16,
25]. Cnin Bim3Ha4ywTH, 10 3aCMIiYEHICTh HACIHHS PUCY YEPBOHO3EPHHMH
¢dopmamu  mimityerbest  JlepkaBHuUM craHaaproM Ykpainm «Hacinus
CUIBCBKOTOCIIONAPCHKUX KyJIbTYp. COPTOBI Ta MOCIBHI SKOCTI», TEXHIYHUMH

ymoBamu JICTY 2240-93 (tabu.).

Jdonyctumi gomimku 4YepBoHo3epHMX ¢opM Yy mociBax pucy npu
N0JILOBIl anpodauii

Hopmu CoptoBa nomimka, %
Kareropii .
N COPTOBOI 30KpemMa
COPTOBOI .
YHUCTOTH, HE BCHOTO 4epPBOHO3EPHI
YHCTOTH .
meHte, % ¢dopmu, He OUTBII
b 99,8 0,2 0,0
BH 99,5 0,5 01
CH I-11I 98,5 2,0 0,5
CHn 97,0 50 1,0
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Y HaciHHS 4epBOHO3epHI (HOPMH TOTPAIUIAIOTH MiA 4Yac 30MpaHHS
3aCMIUYEHHMX IIOCIBIB pHCY, a TaKOX CKJIaAyBaHHS, MicCIsI30UpanbHOi
00poOKH, CymIiHHS, 30epiraHHsA i CIBOM, SKIIO HE 3aCTOCOBAHO 3aXOJiB
I0/10 3armo0iraHHsg MEXaHIYHOMY 3MIIIYBaHHIO HACiHHS PI3HMX COPTIB i
PETIPOYKINii, HACIHHEBOTO PUCY 3 IMPOIOBONIBEYHM [3].

OnHuM 3 jpKepen 3acMideHHs € rpyHT. Ilin yac 30upaHHs BpoOKaro
HaciHHS YepBOHO3epHUX (OPM OCHIAEThCS Ha IMOBEpXHIO IpyHTY. Ha
CHJIHO 3aCMiYeHHX IUIIHKax #Horo OyBae mo 500-700 mr./m? Ilim gac
OpaHKW, IUIAHYBaHHS Ta IEPEAIOCIBHOI OOpPOOKHM BOHO 3apOOIIIETHCS B
IPYHT, 30epirae >KUTTE3NATHICTh Ta HaBecHi gae cxomu (mamamumi) [4]. 3a
CiBOM pHUCY micisl pHUCy OiNbIle JBOX POKIB IPYHT € TOJOBHUM JKEPEIOM
3aCMIiUCHHS.

Takox Oarato 3amexuTh Bim cmocoOy 30WpaHHSA BpoXaw. 3a
PO3IITBLHOTO 30MPaHHS OCHIIAETHCS 3HAUHO OLIbILIEe YePBOHO3EPHUX (GOpM,
HIX 1] 9ac mpsiMoro KoMmOaliHyBaunHs [28].

VY HaykoBill JiTepaTypi MOIIMPEHI TOYKH 30pYy MO0 BUHUKHECHHS
«4epBOHMX» (opM y 3B’SA3KYy 3 Iepe3anwieHHSIM 3 JAUKUMH
4epBOHO3EpHUMU (popMamu. «UepBOHUI puUC, IO 3’ SABISETHCS B pe3yJIbTaTi
MPUPOJTHOTO CXPEILyBaHHS, y BCbOMY CXOXHH 3 KyJIbTYPHUMH COPTaMH, 3a
BUHSATKOM YepBOHOTO 3abapBieHHA 3epHa. KOpoTki, cepeaHi, OBTi
3€pHIBKM YEPBOHOTO PHCY YTBOPIOIOTHCS, WMOBIPHO, B pE3yJbTaTi
OpUpOAHOI Tibpuam3amii MiK OOpOOIIOBaHWMH COPTaMH  BiIIOBITHOTO
TUMY 1 YepBOHUM pucom», — mumie [I. ['picT. «3acMideHHs pUCOBHX IOIIB
BiOyBa€ThCSA 1 B pe3yibTaTi Iepe3ammiieHHs COPTiB, IO pailoHOBaHI, 3
4yepBoHO3epHUMHU (opmamu», — muiytsh A. 1. Anpon Tta in. (1986 p.).
«BHHUKHEHHST 4epBOHO3epHUX (OPM 3a3BUYAIl MOSCHIOETHCS MPHUPOIHUM
CXpELIyBaHHIM, IO YacTO CIOCTEPIraeThCs, 1 YTBOPEHHSIM TiOpHIIB», —
Beaxxae C. A. Masypin (1981 p.). BiporigHicte mnepe3anuaeHHs
301IBIIY€ETHCS, SKIO HACIHHEBI MMOCIBH PO3TAIIOBaHI OJM3BKO BiX TUISHOK
TOBapHOTO pHCY, CHJBHO 3aCMIiYEHUX 4YepBOHO3epHUMH Qopmamu. Lli
¢opMH MOXYTh TakKOX IOTPalUTH HA MONSA 3 TOJUBHOIO BOJOIO,
MEPEHOCATHCS NITaXaMH 1 TPU3yHAMH.

Amnanizytoun JnaHi puc. 1, cimijg 3a3HayMTH, 10 BHACIIJOK
MOPYIIEHHS TEXHOJIOTI] BUPOLIYBaHHS HACIHHHUIBKHUX MOCIBIB Bi0OYBa€eThCS
3aCMIYEHHS! HACIHHA pHCY YEPBOHO3EPHHMH (QOpMaMHM, SIKE MEPEBHIIYE
JIOIYCTHMi HOPMHM, BCTaHOBIeHI JlepkaBHMM craHmapToM Ykpainu. 3a
OTPIMAaHUMH JaHWMH, HAWBUILy 3aCMI4CHICTh BiJ3BHAYEHO B COPTY
IIpemiym y Tpetiii pempoxaykiii, ne BoHa crtaHoBmia 38,37 %, y copTy
Bikonr — 6,28 % i VYkpaina-96 — 7,27 %. HaiimeHiy 3acmiueHicTh
BiJ[3HAYaIM B PO3CATHHUKY PO3MHOXKEHHsS. OTxe, Mmicis 30upaHHS BPOXKAIO
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3aCMI4€HICTh YePBOHUM PHCOM Y PO3CaJHHKY PO3MHOXKEHHS CTaHOBHIIA Y
copry Bikont — 0,13 %, [Tpemiym — 0,19 % i Ykpaina-96 — 0,38 %.
3acMIUeHICTE

YePBOHO3EPHIMII
(dopmamir, %

80 5
70 45

4
60

35
50 .

3
40 25
30 2

15
20

1
10 05
0 0

P-1 C/emTa Emita CHI1 CH2 CH3

Kareropis HaciHHA

Copt BikoHT (10 c1BOI) = Copr BikoHT (I1icns 30upaHH)
o-++-#Copr [Ipemiym (710 c1BOII) = +Copr IIpemiym (Tmicis 30mpaHHs)
=Y Copr Vipaina-96 (micms 36upanms) === Copr Yipaina-96 (1o cis6ir)

Puc. 1. 3acmiveHicTh YepBoHO3epHUMM (opMaMH pHCY 3aJ1€KHO BiJ
KaTeropii HacinHs (cepeane 3a 20162018 pp.)

KpiMm 1p0r0, Ha CHOTOJHI OAHIEI0 3 TOJOBHHUX TMEPEIIKON s
OTPHMaHHS BHCOKMX BPOXKaiB PHCY TAaKOX € BEIHMKA KUTBKICTh Oyp’ sIHIB.

3a OCHOBHMMH MOPQOJOTIYHUMH O3HAKaMH HACIHHS PO3IIIMINA 32
BUIaMH Ta BU3HAYWIH iX YHCEIbHICTH B OPHOMY IIApi IPYHTY.

IIpobu rpyHTY BimOupamm KoxHOTO poKy mpoTsrom 2018-2020 pp.
JIBa pa3n: HABECHI Ta BOCCHU.
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Brponosxk TpboX poOKiB Bimbopy 3pa3kiB IPYHTY HaWOimbIry
YHCENbHICTh HAaciHHA Oyp’siHIB Oyno 3adikcoBaHO B OpPHOMY IIapi B
ropusonti 0-10 cM — 76 083 mr./m%, 10-20 cm — 72 009 mt./m? Ta 67 711
wr./mM? Ha tiouni 20-30 cm.

JloMiHyrOUMM BUJIOM 32 3allacaMy HAacCiHHS B OPHOMY IIapi IPyHTY 3a
Tpu poku Oyma Kyra rocTpokinmesa (Schoenoplectus mucronatus L.) —
37 871; 35 515 Ta 27 769 wr./mM?. Byns6ooueper (Bolboschoenus (Asch.)
Palla) Oyno BusHaueHo jumie B ropuzoHti 0—10 cm (6,0 mr./mM?). Bucoky
YHCebHICTh HACIHHS Oyno BigzHaueHO B ropm3oHTI 10-20 cm Ta 20-30 cMm
y ripuaky nepuesoro (Persicaria hydropiper L.) — 5517 ta 7348 mr./m2.

Haciuns miBasiworo mpoca (Echinochloa crus-galli L.) B ropusonri
opsoro mapy 20-30 cM Mayo HaiimeHni 3anacu (4822 mt./mM?) HOpiBHAHO 3
iHmMMY BiniGpanumu Buie npodamu rpynty: 0-10 cM — 6028 mr./m?, 10—
20 cM — 5656 mit./mM2.

Bocenu 3rimHO 31 CXEMOIO OCHIIPKEHb TakoX Oyyo BigiOpaHo
3pa3Ku IPYHTY JUIS aHAJI3y.

Sxuio mpoananizyBatu BepxHiit map rpyHty (0—10 cm), To KUIBKICTB
HaciHHig Oyp’sHIB 3a TpPH pPOKM TNPOBEACHHS JOCIHIIKEHb MPOSBIsIa
TEHJICHIIIIO 10 3POCTaHHI.

IToka3HUKH CBigUaTh, IO MicIsA 30MpaHHS BPOXKAKO PHUCY MOCIBOTO B
ropusoHTi opHoro mapy 0-10 cM 3a TpH POKH IOCHIJDKEHb YHCENIBHICTH
HaCiHHSA Oyp’sHIB 301IBIITY€THCS B CepeIHbOMY bi (o)
90 824 mT./M? 3a paxyHOK HpHCYTHOCTI miBHsuoro mpoca (Echinochloa
crus-galli L) — 6607 wmr./m? kyru rocrpokinuesoi (Schoenoplectus
mucronatus L.) ta mosiBu monoxopii Kopcakosa (Monochoria korsakowii
Regelet Maack) — 297 mr./m?.

30UIbIIeHHST PIBHS 3aCMIYEHOCTI BEPXHBOI'O TOPH3OHTY IPYHTY
HAaCiHHSAM BOCEHHM MOXK€ OyTH MOSICHEHE JOCTUTaHHSAM Ta OCHIIAHHSIM
HaciHHg Oyp’siHiB, mo Oyio chopMmoBaHe y MOTOYHOMY pOIl. 3aranbHa
YHCENbHICTh HACIHHS Oyp’siHIB 3a TPU POKHU IPOBEACHHS aHaJi31B 3pociia Ha
16 % (puc. 2).

Slkmo TOpiBHATH 3amacu HaciHHS Oyp’sHIB HaBECHI Ta BOCCHH,
npoananizysaBuy juie map rpyHty 0—10 cM, To 30iIbIIeHHS 328 TPU POKU
BinOynocst B cepenHbomy Ha 26 %. HailOinpmmid BiZICOTOK 3pOCTaHHA
3amaciB HaciHHA i 3a TpU poku y MoHoxopii Kopcakosa (Monochoria
korsakowii Regelet Maack) — 51 % Ta y ripuaky mepuesoro (Persicaria
hydropiper L.) — 46 %.
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wr./m? 50 000
45000
40 000
35000 |
30000 B
25000 |
20000 |
15 000
10000
5000 | - -
0 > - — ) . =
BECHA OCIHB
B Kyra rocTpokiHiesa 37871 46 305
= Kyra posioxucra 26 964 28 280
' BynsOoo4UepeT KOMITAKTHHIH 6 9
B Yacryxa 3BM4aiiHa 231 289
B [ipuak nepueBHii 4839 9037
¥ [Ipoco niBHAYe 6028 6607
Mouoxopist Kopcakosa 144 297

Puc. 2. 3minu 3anacis Haciuns Oyp’sinis (r./M%) y ropusonti 0-10 cm
OpHOro wapy rpyHry (cepenne 3a 2018-2020 pp.)

3 BU3HAUYCHHX BUIB Oyp’sHIB OJHUM 3 HAWOULTBII TPOOIEMHUX Yy
mociBax pucy mociBHoro € miBasue mpoco (Echinochloa crus-galli L.), mo
BUMAra€ TIMOCTIHHOTO KOHTPOJIIOBAHHS 1 € OCHOBHMM KOHKYPEHTOM
POCIIMHAM pHCy y npolieci BereTaiii.

Ha puc. 3 BimoOpakeHO AMHAMIKY KiIBKOCTI HACIHHS MiBHIYOIO
npoca (Echinochloa crus-galli L.) y pisaux mrapax rpyHty 3a mepiogamu
BiOOpY Mpob IpyHTY.

Tak, HaiibinblIi 3amack HaciHHg miBHs4oro mpoca (Echinochloa
crus-galli L.) y cepeanbomy 3a Tpu POKH JIOCHI/pKeHb Oynu 3adikcoBaHi
BOCEHH y TOPHU30HTI opHOro miapy rpyHty 0—10 cm i micms 30upaHHS
BPOXKAK0 KyJIbTYpH CTaHOBUIM 6607 mt./M2, mo Ha 8,8 % nepeBUILyBaso
KIJIBKICTh HACiHHS, BU3HA4YCHY HABECHI. 3amacu HACiHHA y IPYHTOBOMY
mapi 0-20 cM Bocenn Gynmu 531 mr./m? Ta y mapi rpynry 20-30 cM — Ha
piBHi 566 MWT./M?, WO 3HAYHO HE TMEPEBHILYBAIO TOKA3HUKU BECHSHUX
aHaNi3iB.

OCHOBHUM JDKEpENOM IIOTIOBHEHHS 3amaciB HaciHHS Oyp’sHiB
BEPXHIX IIapiB IPYHTY BOCEHU € HOTo OOCUIAHHS 3 POCIUH, 10 3aKiHIUIH
Beretamiro. Taki pociauHM Oyp’siHy He Oynu 3HHIIEHI 00pOOKOI0
repOinuaaMu HaBeCHi.
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Puc. 3. Ilorenuiiina 3acmiyeHicTb HacCiHHSIM mNiBHSIYOr0 mpoca
Echinochloa crus galli L. (mr./M?) ropusoHTiB opHOT0 IIapy IpyHTYy,
(cepenne 3a 2018-2020 pp.)

OmHOYacHO 3 BU3HAUCHHSM 3alaciB HaciHHSA Oyp’siHIB y OpHOMY
mrapi IpyHTy OyJIo BCTAHOBJICHO MPUCYTHICTH KHBOTO HACIHHS Y BIIMHUTHX
npobax (puc. 4).

3a TpH POKHM AOCII/UKEHb BCTAHOBJIEHO, IO HAaWOINBIIMK 3amac
BIIMHTOTO HACiHHA 3HaxomwBcs B mapi rpyHTy 0—10 cMm. I3 3arampHEX
3amaciB KUIBKICTh JKMBOTO HACiHHS (CyMa HaciHHS, SIK€ MHpPOPOCTAIo
npotsirom 20 1i6 abo nepedyBaio y cTaHi 610JIOTIYHOTO CIIOKOI0) jocsraja
43,0 ta 6,3 %. Jlume 28,9 % BiAMHUTOrO HAaCiHHS NMPOPOCTAJIO MPOTITOM
npoporryBanHs (20 nmi6) y TepMocTaTi  BIANOBIZHO 0  BHMOT
3araJbHONPHUIAHATOT METOAMKH. Y Kyrm roctpokinmesoi (Schoenoplectus
mucronatus L.) y cepenubomy mpopoctaio 7,7 % wuaciaus. Hacinus, sike
micist 06po6ku 0,5 % TerpaszosioM i i yac po3pi3yBaHHS MaJIO KOPHYHEBE
3abapBIeHHS, OyJI0O MEPTBHM.
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Puc. 4. 3anacu :xuBoro HacinHs (% 10 BiIMHMTOr0) y ropu3oHTi rpyHTy
0-10 cMm (cepeane 3a 2018-2020 pp.)

BucHoBknu

1. ITpn BupomIyBaHHI pucy icHye mpoOiemMa 3acMI4€HOCTI IPYHTY i
MOCIBIB YEpBOHO3EPHUMH (OpPMaMH pPUCY Ta HACIHHAM pI3HHX BHIIB
Oyp’stHIB.

2. Y pesynbraTi MPOBEICHUX TOCITIKCHb BiJ3HAYEHO 3aCMIYCHICTh
y copty IIpemiym B Tperiii periponykuii 38,37 %, y copry Bikonr — 6,28 %
i Ykpaina-96 — 7,27 %. HaiiMeHmy 3acMmiueHiCTh YEpBOHHM PHCOM
BiJI3HAYaM y pO3CaJHMKY PO3MHOXeHHs: y copry Bikont — 0,13 %,
Ipemiym — 0,19 % i Ykpaina-96 — 0,38 %.

3. HaiiGinpii 3amacy >KATTE30aTHOIO HACIHHS CEereTaliB MICTATLCS B
mrapi rpyuty 0—10 cMm. 3aranbHa KUTBKICTh HACIHHS PI3HUX BUIIB Oyp’siHIB
cranoButh 12987,8 wr./M?, miBHsuoro mpoca (Echinochloa crus-
galli (L.) P.Beauv.) — 1381,0 mT./m2.
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EVALUATION OF THE COWS' EXTERIOR
OBTAINED BY DIFFERENT SELECTION OPTIONS

The highest form of selection and breeding work in animal husbandry is the
breeding of animals by the lines. However, the productivity of animals depends not
only on their belonging to the lines, but also on the compatibility in the lines.
Having found successful combinations, you can use their best options in further
selection and breeding work for the selection of parent pairs in order to obtain
offspring of the desired quality. The question of studying the exterior of the firstborn
by a linear assessment of body structure remains relevant. Identifying the
shortcomings of the body structure of the firstborn allows to reject such animals and
the the herd of individuals with a strong constitution.

The article presents the results of linear evaluation of first-born cows
obtained from interlinear and intralinear selection variants, by type. The group of
offspring from the interlinear combination was represented by the first-born cows of
Chif 1427381 x Starbuck 352790, and from the in-line combination — Elevation
1491007 x Elevation 1491007 animals. According to the visual assessment, it was
established that for the assessed first-borns were inherent features of well-defined
milk type, average fatness, proportional development of all parts of the body. The
animals are of medium height, deep and broad in chest, long, straight and wide back,
with wide buttocks, strong limbs and hooves. The udder of the estimated first-born
is bath-shaped, the teats are cylindrical. However, it was found that the best
offspring were the descendants of the cross of Chif line 1427381 x Starbuck 352790.
At the same time in height in the sacrum, they outperformed peers obtained from
interlinear selection by 7.4 % (p < 0.01), chest width - 10,2 % (p < 0.001) and the
length of the teats - 18.7 % (p < 0.001). Visual evaluation showed that the firstborn
of the combination of line Elevation 1491007 x Elevation 1491007 is 9.2 % better
attachment of the front of the udder. No differences were found on such features of
linear assessment as milk type, fatness, pelvic limb angle and hoof angle between
animals of different genealogical affiliation. Their values corresponded to the
average estimate.

Key words: line, crosses, exterior, linear evaluation of cows by type,
interlinear selection, intraline selection.
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Koryr M. L., Bpatiok B. M.

[actutyT cinecpkoro rocnogapcrsa Kapnarcekoro periony HAAH

Ouninka ekcrep’epy KOpiB, OTPUMAHHUX BiJ pi3HUX BapianTiB niadopy

HaiiBumoro ¢opmoro  cenekmiiHO-TIIeMiHHOT POOOTH y CKOTapCTBi €
PO3Be/IeHHs TBapUH 3a JiHiAMH. [IpoTe MpoayKTHBHICTS TBApHH 3aJICKUThH HE JIHIIS
BiJI IX PUHATEKHOCTI 0 JIiHIH, aJie 1 Bi/I MOEHYBaHOCTI B JiHIsIX. BusBuBImmM Baami
MOETHAHHSA, MOXKHA BHKOPHCTOBYBAaTH IX Halikpamii BapiaHTH y IIOJaJbIIil
CENEeKIIHHO-TUIeMiHHI pPOOOTI 17 HpoBeAeHHS NinOOpiB OaThbKIBCBKUX Map 3
METOI0 OTPUMAaHHS HAIIAJAKIB 0akKaHOi SIKOCTi. AKTyaJbHUM 3aIUIIAETHCS MUTAHHA
BUBYEHHS EKCTEp €py IMEPBICTOK 3a JIHIHHOIO OLIHKOI OymoBH Tina. BusBieHHS
HEeIONIKiB OyIOBH Tijla y MEpBICTOK JO3BOJUTH BHOPAKOBYBAaTH TAaKUX TBAPHH 1
3aJIMIIATH B CTaJi OCOOWH 3 MITHOIO KOHCTHUTYIII€IO.

HaBeneHo pe3ynbTaTd JiHIHHOI OIIHKM KOpPIB-IIEPBICTOK, OTPUMAaHUX BiJ
MDKITIHIHHOTO Ta BHYTPIIIHBOJIHIHHOTO BapiaHTiB minbopy, 3a TumoM. [pymy
HAIAJIKIB BiJl MDKJTIHIHHOTO TO€JIHAHHS MPEACTABISUIM TMEPBICTKH Kpocy Yida
1427381 x Crapb6aka 352790, a BiJ BHYTPIIIHBOJIHIHHOTO — MOETHAHHS JIHIN
Eneseitmn 1491007 x Eneseiima 1491007. Ekcrep’epHa OLiHKa MOKa3aja, IO
OCHIKyBaHI TBapHHU MAlOTh MIIIHy KOHCTHUTYIIIO Ta BCi pHcH rabitycy,
XapaKTEPHOTO LI XyA00M MOJIOYHHX MOpPiA. 3a Bi3yaJbHOIO OIIHKOIO BCTAHOBIICHO,
IO OI[IHEHUM IEPBICTKaM MpPUTaMaHHI PHCH I00pe BHPaKEHOTO MOJIOYHOTO THILY,
CepelIHs BroJ0BaHICTh, IPONOPIIHHIN PO3BUTOK yCiX YacTHH Tina. TBapHHU MalOTh
cepelHii pict, IMOOKI Ta IIMPOKI TPYAH, TOBTY, IPSIMY Ta IIUPOKY CHHHY, IIHPOKI
KPIDKi, MIIHI KiHI[IBKA Ta paTuili. BUM’s B OIlIHEHHX TEPBICTOK BaHHOMOMIOHOT
dbopmu, milikn twaiapuyHi. [IpoTe BCTAHOBICHO, IO KpAIIUMH 33 OIIHKOKO
BUSIBIITHCA HalIagku Bing kpocy umiHii Yiga 1427381 x Crapbaka 352790. Ilpu
I[bOMY 32 BHCOTOI0 B KpIJKaX BOHH IIEPEBAKAIN POBECHHIb, OTPHMAHUX BIiJ
MbKIiHIMHOTO TMibopy, Ha 7,4 % (p < 0,01), 3a mmpunoro rpyzaei — Ha 10,2 % (p <
0,001) ta momxmuOIO nOiiok — Ha 18,7 % (p < 0,001). BizyampHOIO OIHKOIO
BCTAQHOBJICHO, IO y MEpBICTOK Bix noeqHaHHs JiHiil Eneseitimm 1491007 x
Eneseitnin 1491007 Ha 9,2 % kpallle IPUKPIIUICHHS IepeAHbOT YaCTHHU BUMEHI. 3a
TaKMMH O3HAKaMH JIIHIHHOT OIIHKHM SIK MOJIOYHHIl THII, BIOJOBaHICTh, KyT Ta30BHX
KiHIIIBOK, KyT PaTHIb MXK TBAPUHAMH Pi3HOI T'eHeaJoTri9YHOl IPHHAJICKHOCTI Pi3HUII
He BCTAHOBJICHO. 1X BEIYIHH BiTIOBIfAM CepeIHil OIiHIIi.

KaiouoBi cioBa: miHis, KpocH, eKcTep’ep, JiHIHHA OLiHKA KOPIiB 3a THIIOM,
MDKITIHIMHUHA BapiaHT mix0opy, BHYTPIIIHBOMIHIHHIHA BapiaHT mixoopy.

Introduction. In modern practical breeding of cattle, in particular in
dairy farming, the evaluation of cows by exterior is important [1, 2, 19, 20].
This is due to the fact that the indicators of this trait often affect the
economic and useful traits of animals. There is a relationship between type
and performance [3, 4]. The habit of a dairy cow is quite strict in
requirements. First of all is emphasized the value of those articles of body
structure of which are directly relied with productivity [3]. Cows should
have a clear milk type, harmonious body structure, strong constitution, well-
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developed dairy system, bath-shaped udder, strong attachment of the front
and rear lobes of the udder, straight limbs, strong hooves and other signs
[25, 26]. The situation in herds can be improved through the effective use of
bulls on the basis of exterior features [18, 24, 29, 30]. Daughters of
breeding bulls in different ways inherit the features of the exterior, which is
characterized by significant variability [22, 23, 27, 28], which allows
appropriate selection and selection in herds by type and milk productivity
[10, 12, 16, 17].

Breeding by the lines is the main method of improving breeds and
herds of cattle [19]. This method involves both in-line selection and cross-
lines, breeding use of which provides effective improvement of the herd or
breed as a whole [3]. Different selection options affect the economic and
useful characteristics of livestock in different ways [11, 13, 14, 16, 23, 25].
Both in-line combination and in-line crossing can improve the exterior [5-8,
21]. Given the need to typify the herds of black-and-white cattle by exterior,
the aim of our task was to evaluate the first-born cows by type, taking into
account their origin from individual options for selection of parent pairs by
linear affiliation.

Materials and methods. The study was conducted on first-born
cows in the State Enterprise "Radekhivske™ of the Institute of Agriculture of
the Carpathian region of NAAS. Linear assessment of first-born cows by
type - in accordance with the guidelines "Linear classification of dairy cows
and dairy-meat breeds by type" [9]. The method of linear classification
involves the assessment of first-born cows on 2—-4 month of lactation by two
systems: 1) linear description of individual features of the exterior on a 9-
point scale, describing 17 mandatory and 4 additional features of the
exterior; 2) assessment of complex traits on a 100-point scale, taking into
account four sets of breeding traits that characterize the severity of the milk
type, body development, limb condition and morphological qualities of the
udder. The total score is determined by the method of the sum of the
products obtained by multiplying the number of points for the score of each
group of exterior features by the corresponding weighting factor.

The probability of the obtained data was estimated on the basis of
Student's test [15], where * - P < 0.5, ** - P < 0.01, *** P <0.001.

Results and discussion. Differences in the phenotypic
manifestations of exterior features in first-born cows have been established.
The results of the linear evaluation of the subjects on the mandatory
characteristics of the type are given in Table 1.
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1. Mandatory linear traits of first-born cows (M £+ m, n =30)

Combination of lines
Interlinear Intralinear
Indicators combination combination
Chief 1427381 x Elevation 1491007 x
Starbuck 352790 Elevation 1491007

Growth (height in the
buttocks) 5,8 £ 0,09** 5,4 +0,08
Chest width 6,5 + 0,10*** 59+0,14
Body depth 5,6+0,12 54+0,8
Dairy type (angularity) 5,0+0,08 50+0,9
Slope back 5,2+0,13 51+0,10
Rear width 53+0,7 53+0,6
Angle of the pelvic limbs 5,0+0,6 50+0,12
Posture of the pelvic limbs| 5,2+0,10 51+0,11
Hoe angle 50+0,11 50+0,11
Fat content 5,0+0,01 5,0+ 0,03
Front udder attachment 54+0,12 5,9 + 0,09**
Rear udder attachment 58+0,12 5,9+ 0,09
Central ligament 6,9+0,8 6,7+ 0,10
Udder depth 5,2+0,08 50+0,10
Location of the front teats 54+0,13 51+0,12
Location of the rear teats 5,2+0,12 53+0,14
Length of the teats 5,7 +0,12*** 48+0,12

Growth, according to the linear classification is estimated by the
height in the sacrum. Cross-bred cows had a higher growth rate — in Chief
1427381 x Starbuck 352790 — 5.8 points, which is higher than the average
level (5.0 points) by 7.4 % of the cows obtained from the interlinear
selection option. On this basis, they are likely to outperform their peers in
the in-line combination by 0.4 points (P < 0.01).

The strength of the physique is shown by such features of the front
part of the torso as the width of the chest and the depth of the torso. The
first-born cows from the interline selection variant of Chief 1427381 x
Starbuck 352790 received 6.5 points for breast width, which is 0.6 points or
10.2 % higher than their peers from the intraline selection option (P <
0.001). Carcass depth according to the classification is roughly estimated as
the "average depth" in cows obtained from both selection options.

197



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULITBO. 2022, Bum. 71 (1)

Milk type (angularity) in both interlinear and intralinear versions is
estimated at 5 points, ie these animals in terms of body structure correspond
to the milk type.

The inclination of the buttocks was assessed by a conditionally
drawn line at the level of the upper points of the macula and sciatic hump.
The best option, corresponding to 5 points, is a slope of 3-4 cm. Its
significance is that the position of the rear significantly affects the
reproductive capacity of cows. The buttocks in the evaluated first-born
cows of both selection options are evaluated almost as the best option.

An important external feature in the system of linear evaluation of
dairy cattle is the width of the buttocks (estimated the distance between the
caudal protrusions of the buttocks). Cows of both selection options on
average received the same score for this indicator — 5.3 points, which
indicates the above-average development of this trait.

A sign that significantly affects the strength of the limbs and on
which the duration of use of animals in the herd depends, is the value of the
angle formed by the hocks (angle of the pelvic limbs). In both versions
firstborns have an average angle (5.0 points) for this feature.

When viewed from behind, the pelvic limbs of first-born cows in
the herds of both farms are straight, wide and parallel, and are also rated at
an average score of 5.0.

For the posture of the pelvic limbs of the animal from the
interlinear version of the selection received a score of 5.2 points, and from
the intralinear — 5.1 points.

The angle of the hoof is evaluated on the opposite scale — for the
sharp hoof set the minimum score, for the obtuse angle — the maximal. The
average value of the angle of the hooves in the first-born cows of the above
herds was 5.0 points (according to a linear estimate, this corresponds to the
average severity of the angle). In all animals, the hooves correspond to the
classification of linear evaluation as strong, short, with a high heel, with a
medium size inter-hoof slit.

An important indicator of linear classification is the degree of
development of the dairy system. When classifying dairy cows according to
a set of external features with their independent evaluation on a 100-point
scale, the largest share (40 % for dairy and 35 % for combined breeds) is
occupied by a set of features that characterize the structure of their udder. A
firmly attached udder is the most desirable feature and is rated the highest.
The height of the attachment of the back of the udder is an indicator of the
potential of the cow to high milk yields. The importance of the central
ligament and the depth of the udder are also important.
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The attachment of the anterior lobes of the udder on a 9-point scale
was higher in cows from the intralinear selection of lines Elevation 1491007
X Elevation 1491007. The rate of this trait in cows from this variant of
selection according to the classification is closer to "strong", in the first-
born from the interlinear combination — to "average allowable". Estimation
of first-born on the strength of attachment of the anterior lobes of the udder
indicates a significant advantage of this trait in cows from intralinear
combination with an advantage of 0.5 points, or 2.8 %, compared with first-
born cows from interlinear combination (P < 0.01).

There is almost no difference in the strength of the attachment of
the back of the udder in cows. In cows of both groups it is above average.

The central ligament was found to be well expressed and assessed in
both groups at 6.9 and 6.7 respectively, but the difference is unlikely.

The udder depth of the evaluated animals was 5.2 and 5.0 points
respectively. This indicates that the bottom of the udder in experimental
animals is on average 15 cm above the hocks, which meets the
technological requirements of their suitability for machine milking and
according to the linear assessment is classified as "average level".

The optimal location of the teats is an important feature for the
suitability of animals for machine milking. According to each share, both
front and rear teats should be placed in the middle. We found that on
average this trait was estimated at 5 points, but in the combination of Chief
1427381 x Starbuck 352790 there is a tendency to narrow the front teats
(5.4 points against 5.1 points in cows intraline selection of Elevation
1491007 x Elevation 14910091).

The location of the rear teats has a slight tendency to converge
inward. Cows of intraline selection Elevation 1491007 x Elevation 1491007
for the location of the rear teats are dominated by peers from the cross lines
Chief 1427381 x Starbuck 352790 by 0.1 points, but the difference is not
probable.

Also a very important indicator is the length of the teats. According
to the "Linear classification of cows of dairy and dairy-meat breeds by type"
[9], their optimal value should be at the level of 6 cm. In terms of the length
of the teats, the firstborns from the interlinear combination have a longer
teat length by 0.9 points, or (P <0.001).

Thus, in the dairy system, the best indicators of linear evaluation
have the first-born cows obtained from the interlinear combination.

We also visually assessed (Table 2) additional linear features of the
type (width of the back of the udder, length of the buttocks, width of the
buttocks and musculature of the thighs).
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2. Additional linear features of the type in first-born cows (M m, n =
30)

Types of selection
Interlinear Intralinear
Indicators combination combination

Chief 1427381 x Elevation 1491007 x

Starbuck 352790 Elevation 1491007
Width of the udder's
rear part 6,0 + 0,09*** 5,6 +£0,10
Rear length 5,8 + 0,01*** 5,3+ 0,03
Width of the sacrum 6,6 + 0,08 6,1+0,10

The width of the back of the udder was estimated at 6 points in the
first-born cows from the interlinear combination of Chief 1427381 x
Starbuck 352790, which is 0.4 points or 7.1 % more. Also, in cows from the
interlinear combination, the length of the back is 0.5 points, or 9.4 % more
than in cows from the inline selection. In both cases, the difference is
significant (P < 0.001).

According to the complex features of the firstborn type, both from
the intraline and from the interlinear selection variants received a general
assessment of "good+".

Conclusions

1. The influence of different selection options on the indicators of
linear evaluation of first-born cows by type, which will identify defects in
their exterior and further effective selection aimed at herds' consolidation.

2. According to the results of linear assessment of the height in the
buttocks, chest width, length of teats of the first-born cow obtained from the
interlinear combination of Chief 1427381 x Starbuck 352790 predominate
cows from the interlinear combination of lines Elevation 1491007 x
Elevation by 7.4-18.7 %.

3. First-born cows obtained from the intraline combination
Elevation 1491007 x Elevation, by the strength of the attachment of the
front of the udder were 2.8 % superior to peers from the interlinear version
of the selection of Chief 1427381 x Starbuck 352790.

4. According to additional features of the linear assessment by the
type of first-born from the interlinear combination of Chief 1427381 x
Starbuck 352790 on the width of the back of the udder and the length of the
back by 7.2 and 9.4 % predominated cows from the in-line selection.
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M. 1. BOPOBEJIb, kanAMAT CiIbCHKOTOCIOJAPCHKUX HAYK

IHctutyT cinbepkoro rocnogapcersa Kapnarcekoro periony HAAH

eyn. I pywescvkoeo, 5, c. Obpowune Jlvsiscokozo p-Hy JIvsiecvkoi 001.,
81115, e-mail: vorobelmariia@gmail.com

EMICISI IAPHUKOBHX I'A3IB 3 THOKO CBUHEM
3A BUKOPUCTAHHA PI3HUX 103
CYIHEP®OCDPATY TA TAIIEHOT'O BAITHA

Ha ocHOBI pe3ynbTaTiB eKCIEPUMEHTAIBHHUX JOCITIIKEHb BCTAHOBICHO
e(eKTUBHUI BIUIMB cymnepdocdary Ta TameHOro BallHA Ha 3HIDKCHHS IIPOLECIB
aHaepoOHOro OpOMiHHS BIPOJOBXK JOCITIKYBAaHOTO TEPioAy B THOI CBHHEH, IO
MiATBEPIKY€ThCA 3MEHIICHHAM Noka3Huka pH. BogHouac i3 HmkunM piBHem pH y
30pomKeHoMy CcyOcTpaTi i3 [OogaBaHHSAM J0OOpHB, HE3aJeKHO BiI JO3H,
BiIOYBa€ThCsl 3MEHIICHHS eMicil JOCH/UKyBaHHX MapHUKOBUX Ta3iB — MeTaHy
(CH4), Byrmekucioro razy (COz) i okcumy aszory (NO). ExcnepumeHTasbHO
JOBeNeHo, IO HadedeKkTHBHImIA misg cynepdocdary Ta TalleHOrO BallHa Ha
3HKeHHs o0csary BuaineHHss CHa, CO2 1 NO 3 rHoro cBUHEil crocTepiraetbcs Ha
cpOMy 100y micis iX BHECEHHS 1 30epiraeTbCs MPAaKTUYHO HAa OJHOMY piBHI
BIIPOJIOBXK 7 Ai0 3 MOAANBIINM 3MEHIIEHHSIM [0 3aBepIICHHs JocIimKeHb (31 noba).
30KkpeMa, aHaNi3yIOud OJAepKaHi EKCIEePHMEHTANbHI JaHi, BCTAaHOBICHO, L0 Yy
BapiaHTax i3 cymepdocharom y moszax 2,5 %; 5 1 10 % BigOyBaeTbcs 3MEHIICHHS
emicii MeTaHy 3 30pomKeHoro cyocTpary BixmosimHo Ha 11,5 %; 6,9 i 3,8 %, Tomi
SIK 3aCTOCYBaHHS TallIEeHOTO BallHA B QHAJIIOTIYHHUX KUTBKOCTSIX OOYMOBIIIO€ HIDKYMI
piBeHb 11bOTO Ta3y Ha 7,5 %; 6,4 14,3 %. Buecenns y rHiii cBuneii cynepdocdary ta
TralIeHoro BamHa y 7103i 2,5 % Takox CIpusie 3MEeHIIEHHIO eMicCii ByTJIEKHUCIIOTo ra3y
BigmoBigHo Ha 10,7 1 25,5 %, y kinbkocTti 5 % — Ha 7,3 Ta 17,2 %, a npu piai 10 %
—mHa 6,1 i 13,4 % mopiBHAHO 3 KOHTpoaeM. 3acTocyBaHHs cynepdocdary y mo3ax
25%; 5 1 10% oOymMOBIIIOE HIDKYMH piBeHb BHIUICHHS OKCHAY a30Ty 3
30popkenoro cyberpary Ha 12,1 %; 7,3 T1a 5,4 %, a y BapiaHTax i3 TalIeHUM
BanHOM emicis NO 3meHmyetscst BimmosigHo Ha 17,4 %; 8,1 # 6,1 %. Takum
YMHOM, 3a pe3yJbTaTaMU JOCIIDKEHb BCTAHOBJIEHO, IO ONTHUMAIBHOIO 03010
3actocyBaHHs cynepdocdary i rameHoro BamHa s 3HW)KCHHS PIBHS BUAITICHHS
napHrkoBuX ra3iB — CHa, CO2 i NO — 3 rHoO cBHHEI € 2,5 %.

BpaxoByroun  HaBeJeHe, TNpPOBECHI  JOCII/DKEHHS  BKa3ylOTh  Ha
MEPCIEKTUBHICT, BUKOPHCTAHHSA JOCHIIDKYBaHMX JOOpHB JUIA  3armoOiraHHs
3a0pyIHEHHIO HaBKOJIMIIHBOTO TIPHPOTHOTO CEpeAOBHINA MpH 30epiraHHi moOigHOT
HPOAYKIT TBAPHHHOTO IMTOXO/PKEHHS Y THOECXOBHUIAX (JIaryHax) Ta y MPUMIIEHHAX
JUIsL yTPUMaHHS CBHHEH.

KiiouoBi ciioBa: rHill CBUHEW, MapHUKOBI rasu, MeTaH, BYTJICKUCIHH ra3,
OKCHJI a30Ty, 100OpHBa.

© Bopob6ens M. 1., 2022
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Mariia Vorobel

Institute of Agriculture of Carpathian Region of NAAS

Greenhouse gases emission from pig manure by the use of
superphosphate and slaked lime in different doses

On the basis of experimental researches' results, the effective influence of
superphosphate and slaked lime on reducing anaerobic fermentation during the
investigated period in pig manure was established, which is confirmed by a decrease
in pH. Simultaneously with the lower pH level in the fermented substrate with the
addition of fertilizers, regardless of the dose, there is a decrease in emission of
investigated greenhouse gases — methane (CHa), carbon dioxide (CO2) and nitric
oxide (NO). It has been experimentally proven that most effective influence of
superphosphate and slaked lime on reducing the emissions of CHs, CO2 and NO
from pig manure is observed on the seventh day after application and remains
almost the same for 7 days with further reduction until the end of research (31 day).
In particular, analyzing the obtained experimental data, it was found that in the
variants with superphosphate in doses of 2.5 %; 5 and 10 % there is a reduction in
methane emissions from fermented substrate, respectively, by 11.5%; 6.9 and
3.8 %, while the using of slaked lime in similar quantities causes a lower level of
this gas by 7.5 %; 6.4 and 4.3 %. Application of superphosphate and slaked lime in
the manure of pigs at a dose of 2.5 % also contributes to reduction in carbonic gas
emissions, respectively, by 10.7 and 25.5 %, in the amount of 5% — by 7.3 and
17.2 %, and at the level of 10 % — by 6.1 and 13.4 %, compared with the control.
The use of superphosphate in doses 2.5 %; 5 and 10 % causes to a lower level of
nitric oxide emissions from the fermented substrate by 12.1 %; 7.3 and 5.4 %, and in
the variants with slaked lime NO emissions are reduced, respectively, by 17.4 %; 8.1
and 6.1%. Thus, the results of research show that the optimal dose of
superphosphate and slaked lime for reducing the level of greenhouse gases
emissions — CHa, CO2 and NO — from pig manure is 2.5 %.

Given the above, the research indicate the perspective of using the
investigated fertilizers to prevent environmental pollution in the storage of animal
by-products in manure storages (lagoons) and in facilities for pigs.

Key words: pig manure, greenhouse gases, methane, carbon dioxide, nitric
oxide, fertilizers.

Beryn. JlisulbHICTB  arpOIPOMHCIIOBHX — CLIBCHKOTOCIIOIAPCHKHUX
HiNPUEMCTB 00YMOBIIFOE HAKOIIMYEHHS, KPIM OCHOBHOI, 3HAYHOT0 00CsTY
N0061YHOT MPOAYKIIT TBAPUHHOTO MOXO/KEHHS, @ 30KpEMa BiIXO/IB, ITiJ] 4ac
PO3KJIATaHHS SKHUX SK B aepOOHMX, TaK 1 aHAEPOOHUX YMOBAax BiOyBa€ThCs
YTBOpPEHHS I eMicis B HaBKONMIIHE NPUPOJHE CEPEJOBHUINE BEIHUKOI
KiTBKOCTI IIKIAJMBHX PEYOBHH PI3HOTO IOXO/UKEHHS, 30KpeMa ¢
nmapHuKoBuX rasiB [9, 16, 21, 29, 33, 36]. HaibGinem mnmommpeHuMu
JIOBTOiICHYIOYMMH ITapHUKOBUMH ra3aMi B aTMocdepi micis BOISHOI apH €
BYTJIEKHCIIMN Ta3, METaH i 3aKUC a30Ty, Ha SKi Ipumnanae BiamosigHo 76 %,
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18 Ta 7%. Taka mpomopmis 30epiraeTbCsi BIPOIOBXK OCTAHHBOTO
JECSATUIITTA 1 € JM0ocTaTHhO mocTiiHow [13, 14, 17, 25]. IlapHukoBi rasu
BUCTYNAIOTh PYXOMHMH (DakTOpamMu 3MiHM KJIiMaTy Ha IUIaHETI, 10 €
HAMaKTyalbHIIIOK EKOJOTIYHOK MPOOJIEMOI0 ChOTOACHHS [2, 22, 24, 27,
32]. KiimatuuHi 3MiHM TpOSIBISIFOTBCS Yy 3POCTaHHI CepelHbOPIYHOT
TEeMIIepaTypy MOBITPS Ha MOBEPXHI IUIAHETH, 110 OOYMOBJIIOE ITiJBHIICHHS
PIBHSI OKeaHIB, 3pOCTaHHS KiJBKOCTI MPUPOJHHUX KaTtacTpod i KaTakii3MiB
(omycTemoBaHHs, 3CyBHW, YparaHd), BUHUKHEHHS KHCIOTHHX JOIIiB,
YTBOPEHHS aTMOC(EepHOTo aepo30if0 W 3MEHIIEHHS 3araciB MHUTHOI BOAU
tomio [4, 6, 8, 19, 26]. JIns OWIHKK 3arajlbHUX BUKHUIIB MApHUKOBUX Ta3iB
aKTyaJIbHAM € MOoTeHmian riaobanpHoro noterutinas (I1TT]), skuit Bu3Hadae
crymuapb BmumBy CHs Ta N2O Ha 3MiHy KiIiMaty 3 ypaxyBaHHSIM
(ikcoBanoro mepioay mopiBHIHO 3 COg, TII'TI sikOoro K €TAIOHHOTO Ta3y
piBauit 1 [34]. Tak, 30kpema, AesKi JOCHIIHUKA BBaXalOTh, 110 TOTEHIaI
BIUMBY MeTaHy 3a 100-piunuii nepiox Ha ximimat B 21 pa3 Bumwmii [17, 30],
HDK BYIJIGKHCIIOTO Ta3y, a iHim aBTopu — B 23 pasu [38], 25 [31], 28 [34,
39] abo 34 pasu [33, 34], a neil napHUKOBHIA ra3 3MaTHAN HAKOMUIYBaTHCS
B artmocdepi mo 12 pokiB [1]. 3rigHO 3 HHU3KOK JOCHTIHKEHb, TaKy X
HEeBIAMOBIAHICTh MatoTh BHUKUAX NpO, 10 € MapHUKOBHUM Ta3oM 3 JIyXKe
BucokuM III'TI, sixwmit y 265-310 pasis 6ineimii momxo CO- [1, 17, 31, 34,
35, 38, 39]. Kpim Toro, 3akmc a3oTy CIpHSI€E ICCTPYKIIi CTPaTtoc(epHOro
030HOBOTO 1IIApy, SKHM 3aXWIIae JKUBI OpPTraHi3MH BiJ IIKIIJIHBOTO
yIBTpadioneToBOro BUMPOMiHIOBaHHS COHI [1, 39]. 3a ocTaHHIMEU HaHUMY,
KOHIICHTpAIlisl IMX TAapHUKOBHX ra3iB y armocdepi 3HauyHO 3pocia, a
30KpeMa KiJIbKICTh BYIJIEKHCIOro rasy 30umemmnacst Ha 40 %, mo €
HAMOLTBIIMM piBHEM 3a OcTaHHI 650 THC. POKIB, TOMI SIK KOHIICHTpPALIis
MeTaHy MOPIBHSHO 3 JIOIHAYCTpiaJIbHUM IiepiofoM 3pocia y 2,4 pasy, a
3akucy asory — Ha 20 % [11, 19, 26, 28]. IlporHo3yioTs, mo oOcsru
BUKHJIIB OCHOBHUX ITapHUKOBHX Ta3iB g0 2030 p. 32 yMOBU HeOTPUMAaHHSI
HHU3KHM 3aXO0JiB 1010 MOJIIMIIICHHs cUTyarlii 30iibmarees Ha 25-90 % moa0
nokazaukis 2000 p. [26].

Ha TTapusskiit koH(epeHii 3i 3Minu kiiMary y 2015 p. 3a3HadeHo,
1110 aHTPOTIOTEHHMH BIUIMB Ha 95 % BH3Hauae€ 3arpo3y MOTEIUTIHHS KiIiMaTy
[13, 14]. ¥ nomosini MixypsiioBoi Ipynu eKCHEpTiB 31 3MiHH KIiMaTy
(MI'E3K) Takox Big3Ha4eHO, MO0 3HAYHUI BIUIMB Ha TJIOOATbHE
MOTEIUTIHHS BHOCUTH CUIBCHKE TI'OCIIOApCTBO, Ha sike npumanae 10-12 %
CBITOBUX OOCATIB BUKHUIB MAPHUKOBUX Ta3iB [7, 24, 27, 34, 35, 37]. Sxuo
XK BpaxyBaTH IIe W BHPyOyBaHHS JICiB, Y YOMY CUIBCHKE T'OCIOAAPCTBO
BiJlirpa€e MPOBiAHY POJIb, TO HOTO YaCTKa B 3aralbHUX BUKHIaX MApPHUKOBHUX
raziB 3pocrae g0 30 % [6]. 3 apyroro GOKy, CiLIbCBKE TOCIIOIAPCTBO €
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KIIFOYOBHUM CEKTOPOM, SKMH TOpsAA 13 JICOBHM TOCHOAAPCTBOM 3a
e(eKTHUBHOI IiSUIBHOCTI MOXE CTaOLTI3yBaTH MPOIEC HAJAXOPKCHHS
HIKiIMBHX ra3iB g0 atmocdepu [11, 20, 26].

laxy3p cBuHapcTBa B 3arajpHiil CTPYKTypi TBapHMHHHMLTBA 32
oOcsiraMn BHUKHJIB ITIapHUKOBUX Ta3iB 3aiiMae japyre wicue micis
CKOTapCTBa, & 3a BUAUICHHSM iX 3 rHow — mepure [18]. 3okpema, BUKHIM
MeTaHy Bil MeTa0OJIYHHMX IIPOLECIB TpaBIEHHS B OpraHi3Mi CBUHEH
CTaHOBIATH 1,5 KT/TONOBY/pik, a  Big  pO3KIaJaHHS THOIO  —
3,19 kr/romoBy/pik. 3rimHo i3 HamioHassHUM KagacTpoM aHTPOIIOTEHHHUX
BUKWAIB TApHUKOBHX Ta3iB Apyre Micme 3a oOcsraMu iX YTBOPEHHS B
VYkpaiHi HaJeXWUTh BUAIIEHNM EKCKPEMEHTaM TBAapHH: Ha Tally3b
cBuHapcTBa npunagae 46 %, ckorapcrBa — 30 %, nraxiBaunTa — 20 %, a
Ha iHmi ramy3i TBapuHHANTBA — 4 % [5]. OTXKe, CiIBChKE TOCIIONApCTBO B
[IOMY, 1 CBHHApCTBO 30KpeMa, OOYMOBIIOE CEepHO3HI MmpodiemMu Yy
30epeKeHHI  EKOJIOTIYHOI ~ YUCTOTH  HAaBKOJMIIHBOTO  IPUPOIHOTO
Cepe/IOBHINA, BHACHTIJOK 3a0pyJHCHHS MOBITPSIHOTO OacelHy, BOIHHUX
JUKEepen Ta IPYHTY, IO 3YMOBIIOE 3HIKCHHS C(QEKTHBHOCTI BEICHHS
arpoIpoMHciIoBoro BUpobHuITRa [3, 10, 12, 15].

BpaxoByrour HaBejieHe, MIOOAJIBHICT, 1 TEMIM 3MIHH KIiMaTy
CHOHYKAIOTh N0 TMOITYKY e()eKTUBHUX IMMiAXOIB Ta CIOCOOIB 3MEHIICHHS
piBHA 3a0pyTHEHHS JOBKIUIA NMapHUKOBHMH Ta3aMH, 30KpeMa Bif Tamysi
CBMHApCTBA, IO MAa€ BaXJIMBE HAYKOBE M IPAaKTHYHE 3HAYCHHSI 1 €
HEBIJKJIaHUM Ta CBOE€YACHHWM 3aBJIaHHSAM Cy4yacHOi Hayku. Tomy MeToro
JOCIIJKeHb OyJI0 BCTAHOBIICHHS PiBHS eMicii mapHUKOBHX Ta3iB — CHa,
CO,, NO — 3 rHOM0 cBUHel 3a aHaepoOHOTro OpOJIHHS MPU BHECEHHI PI3HUX
103 cynepdocdary i rameHoro BamHa y CyOCTpaT THOO, BH3HAYCHHS X
ONTHMAJILHUX JI03, TPUBAJIOCTI Ta ehEeKTHUBHOT Aii.

Marepianm i ™eronu. ExcrepuMeHTadbHI JOCHIIKEHHS 3
BCTaHOBJICHHS €(EeKTHBHOCTI BIUIMBY PI3HHMX JI03 JOOpPHUB Ha 3HHKECHH:
pIBHS BHJUICHHS NapHUKOBHX Ta3iB 3 THOI CBUHEH 37ilicHEHO 3
BUKOPHCTAHHIM €KCIepUMEHTAIBHO-JIa00paTOpHHUX, CTaTHCTUYHO-
MaTeMaTUYHUX Ta aHATITUYHUX METOZiB. 11 BHUKOHAHHS EKCIEPHUMEHTY
BimiOpano 3pasku rHoro cBuHeit y I «JI ,,Panmexisceke™ ICT
Kapmnarcekoro periony HAAH.

JocnimkernHs nposeneHo 3a MeToaukor Ckisipa O. I, ta in. [23]. ¥V
eKCIIEPUMEHTI BUKOPHCTOBYBAIM T'€PMETHYHO 3aKPUTI €MHOCTI s
3a0e3neueHHs] aHaepoOHUX yMOB. J[Jsl JOTpUMaHHS CTaOTBHOCTI TPOIECY
aHaepoOHOro OpoOXiHHS BOJOTICTH cyOctpaTy moBoawnu g0 92 %
JIOZIaBaHHSAM BOJAW. Y TpOLECi NPOBEACHHS EKCIIEPUMEHTY 3iHCHIOBAIN
KOHTPOJb 3a  TeMmmeparyporo  (mcuxpodimpHui  pexxum). Ilicms
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MPOXO/KCHHS €TaIliB TiIpoi3y, OKHCHEHHs, ameToreHely Ha 11 moly B
30poukeHni cyOCTpaT THOIO CBHHEH NoAaBanu NOOpHBa y pi3HHX 103aX,
NPE/ICTaBJICH] Y TaKUX BapiaHTax: | — KoHTpoub (0e3 BHECEHHS pe4oBHH); 11
— cynepdocdar, 2,5%; 11 — cynepdocdar, 5 %; IV — cynepdocdar, 10 %;
V — ramene BamHo, 2,5 %; VI — ramene BamHo, 5 %; VII — rameHe BamHo,
10 %. KosxeH BapiaHT mOCIily MaB TPUKpATHY IMOBTOPHICTb. Y KOHTPOII i
JIOCJITHUX BapiaHTaxX MPOBOIMIN BUMiproBaHHs piBHs raziB — CHa, CO- Ta
NO — uepe3 moOy micis BHECEHHS PEUOBHH, a B IMONANBIIOMY KOXHI TpH
IOOM 10 3aBEpUICHHA JOCHI[HKeHb. BH3HAYEHHA KIIBKOCTI BHUALICHHS
JOCTIKYBAaHNX TAPHUKOBUX Ta3iB NpH aHAaepoOHiH (epMeHTarlii THOO
CBUHEW 3MiMCHIOBaJIHM 3a IIOIIOMOTOI0 CHTHaJi3aTopa-aHallizaTopa Ta3iB
Hozop C-M-5 (ceprudikar nepesipku npmiaxy tunmy UA.TR.001 212-18 i
ceprudikar BignosigHocTi Ne UA.TR.002.CB.1234-19). V mpomeci
MPOBECHHS EKCIIepUMEHTY BH3HAayalu BOAHEeBMH moka3sHuK (pH) (Ha
MOYaTKy Ta Micisl 3aBEpIUEHHS AOCIIKEHb) 3a JOMOMOro npunaay pH-
MmeTp Typ N5170 (BupoGHuirBo ITombmii). Brpogosk ekcriepuMeHTaIbHUX
JIOCITIJDKEHb CyOCTpaT MepeMilllyBalli IIUIIXOM IHTCHCUBHOTO CTPYIIYBaHHS
€MHOCTEU. AHAJOTIUHI KOHTPOJBHOMY BapiaHTy YMOBH IepeOiry mporecy
OiopepmenTanii Oynmu sk y BapiaHTi, J¢ aHaepoOHe 30pOKYBaHHS
cyOcTpary BimOyBanocs 3a paxyHOK MPHPOTHOI MiKpOQIIOpH THOIO, TaK i B
JOCTITHUX aHaJIOTax i3 BHECEHHIM JOCITIKYBaHUX TOOPHUB Y PiI3HUX H03aX.

CraTUCTUYHUMA  aHaNi3 OJIep)KaHUX  PE3yJbTAaTiB  JIOCIIJUKEHb
npoBoamid 3 jgormoMorolo mnporpam  Microsoft Excel Ta AtteStat 3
BUKOpPHCTaHHsM  U-kpurepito  CreiomeHTa. BupaxoByBamm  cepenHi
apudpmernyHi Beanuuau (M) ta ix moxuOku (M). PisHumi Mix cepeaHiMu
apupMETHYHUMH BEJMYMHAMHM BBaXkajM Biporiguumu 3a: * P<0,05; **
P<0,01; *** P<0,001.

Pe3ysabTaTi Ta 06ropopenns. KiiroqoBum ¢axkTopoM, 110 BU3HAYAE
CIPSIMOBAHICTh aHaepOOHOTro OpOAIHHSI, € BOAHEBHMH NokasHUK (pH), came
TOMY MIiJ| 4aC €KCIIEPUMEHTAJIbHUX JOCIIPKEHb BUMIPIOBAIN KUCIOTHICTh
JOoCIiKyBaHoro cyocrpary. Tak, 30KkpemMa, BCTaHOBJIEHO, IIO B YCiX
BapiaHTax [0 BHECEHHS JOCHIIKYBaHMX PpEUYOBHH Ha  IOYATKy
EKCIIEpUMEHTY, a B KOHTpOJI 1 miciis foro 3aBepuienHs pH cyOGcTpary rHoro
cBuHeil (puc. 1) Oyino B Mexax 6,2—6,5, Toai SIK BHECEHHS JJOCIIIKYBaHNX
JOOpHB OOYMOBJIOBAJIO 3HMKEHHS BOJHEBOIO MOKa3HHKa, a came: Yy
BapiaHTax i3 cynepgocdarom — g0 5,81, a 3 rameHnM BarHOM — 10 5,6, 110
CBIYUTH TIPO NPUTHIYCHHSA XHUTTEMISUIBHOCTI MIKPOOPTaHi3MiB BHACIHIIOK
3pocTaHHst KOHIeHTparii ionis HY.
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5,7

54

5,1

4,8

Pieens kHcIoTHOCTI, PH

4,5
1 31

Ilepion mocminy, noda
B KoHTpOIb B Cymiepocdar BT ameHe BarmHo
Puc. 1. PiBeHb KMCJIOTHOCTI y BapiaHTaX i3 3acToCyBaHHAM J100pUB

BcraHoBieHo, 110 OCHiKYBaHI OOpWBa IMCJsi BHECEHHA Yy
30po/pKeHM  cyOcTpaT BOAHOYAC 13 3MCHIICHHSAM MoOKa3Huka pH
00YMOBJIIOIOTh 3HMKEHHS eMicii mapHukoBux rasis — CHs, CO2 Ta NO.

AHaii3 oepkaHHX pe3yNbTATIB CBIAYUTH, IO HaiieeKTHBHIIIHN
BIUINB Ha 3HIDKCHHS piBHA BUAUICHHA mapHHKoBuX rasziB — CHa, CO»
(tabm.) it NO — 3 THOYO CBHHEH IpH ToJaBaHHI Pi3HUX 103 cymepdocdarty i
TameHoro BallHa Big3HAUYEHO Ha CchoMy J100y. BomgHowac i3 mum
MPOJIOHTOBaHICTh €()eKTUBHOI il Ha 3MEHIIEHHS eMicCii TOCHiIKyBaHUX
ra3iB i3 30po/KeHOro CyOCTpaTy 3a BHKOPHCTaHHS HOOpHUB 30epiramacs
MPaKTUYHO HA OJJHOMY PIiBHI BIPOJOBXK 7 /i0 3 MOAATIBIIAM MOCTYIMOBUM 11
3HWKEHHSIM J10 31 100U 10CIiKEeHb.

BcraHoBieHO, 10 TICHAs BHECCHHS B JOCHIDKyBaHHU CyOCTpat
cynepdochary B pizHux go3ax — 2,5%; 5 ta 10 % — BimOyBaerbcs
3HW)KEHHS PIBHS BUJIUICHHSI METaHy L1010 KOHTPOJIBHOTO aHAJIOTa, a caMe:
1 noba — Ha 9,8 % (P<0,05); 6,2 i 3,6 % 3 miaBUIEHHM €(PEKTUBHOCTI il
Ha 7 noOy Bignosimuo mo 11,5 % (P<0,01); 6,9 it 3,8 %, a B ocTanHIO 100y
ekcriepumenty — Ha 3,1 % (P<0,05); 0,8 Ta 0,1 %. Braciigok nonaBanHs 10
THOIO CBMHEH TalleHOro BalHa B 3a3HAYCHUX BHILNE KUIBKOCTSIX
criocrepiraiu 3MmeHineHHs emicii CHa, 3aiexHo BiJ J0OHM eKCIIEpUMEHTY,
BiamosigHo Ha 6,7 % (P<0,05); 5,4 it 3,8 % — 1 noba, na 7,5 % (P<0,05);
6,4 (P<0,05) Ta 43% — 7 nob6a, ma 0,8 %; +0,3 i 0,1 % — 31 moba
JIOCIIJKEHBb TIOPIBHSHO 3 KOHTPOJIEM.

210



ISSN 0130-8521. I[TepearipHe ta ripcbke 3emiiepobeTBo i TBapuHHUITBO. 2022. Bum. 71 (1)

BnyiuB nodpuB Ha emicito CH4 Ta CO2 3 rHol0 cBuHeli, M+m, n=3

[Toxa3Huku piBHS BUIICHHS TAPHUKOBHX ra3iB 3 pO3paxyHKy Ha 1 kr

TeleH THOIO CBHHEH BostoricTio 92 %
o CHa COx
Cynep- lNamene Cynep- T"amene
Kcyezgz- Komt- ¢dochar BaIlHO ¢docdar BaIlHO
10GpHB,  pos 25% 25% Kontpons 25% 2,5%
16 50% 50% 50% 5,0%
10,0 % 10,0 % 10,0 % 10,0 %
3,07+0,09* | 3,17+0,05* 11,45+0,43 | 10,12+0,34*
1 |3,4+0,02| 3,19+0,08 | 3,22+0,07 | 12,7+0,73 | 11,8840,30 | 10,89+0,40
3,28+0,05 | 3,27+0,05 12,03+0,83 | 11,39+0,46
4,1240,10* | 4,27+0,06* 10,35+0,48 | 8,8+0,44*
4 |4,6+0,05| 43140,09 | 4,32+40,09 |11,54+0,52| 10,76+0,59 | 9,88+0,52
4,4340,04 | 4,44+0,07 10,86+0,83 | 10,15+0,49
4,87+0,07** | 5,09+0,09* 9,54+0,41 | 7,96+0,48*
7 15540,03| 5,1240,14 | 5,15+0,08* |10,68+0,60| 9,9+0,34 8,85+0,45
5,2940,07 | 5,2640,08 10,03+0,77 | 9,25+0,49
6,48+0,18* | 6,76+0,06** 7,78+0,40 | 6,48+0,33*
10 |7,30+0,05| 6,81+0,12* | 6,84+0,04** | 8,65+0,48 | 8,03+0,35 | 7,19+0,52
7,040,08 7,0£0,10 8,13+0,78 | 7,52+0,48
6,140,08** | 6,32+0,10* 8,39+0,39 | 7,11+0,49*
13 |6,80+0,04| 6,38+0,10* | 6,4+0,14 | 9,25+0,38 | 8,7140,50 | 7,84+0,51
6,5840,08 | 6,5240,09 8,74+0,67 | 8,19+0,54
5,0940,11* | 5,2740,06* 9,43+0,45 | 8,26+0,33*
16 [5,65+0,06| 5,31+0,05* | 5,35+0,04* [10,35+0,48| 9,82+0,23 | 8,83+0,45
5,4740,05 | 5,4340,06 9,84+0,72 | 9,37+0,51
4,71+0,05%* | 4,81+0,03** 10,17+0,49 | 8,9440,47*
19 |5,15+0,04] 4,8540,12 | 4,940,06* [10,95+0,48| 10,43+0,28 | 9,43+0,56
4,9940,03* | 4,96+0,08 10,49+0,70 | 10,04+0,50
4,6£0,08* | 4,69+0,06* 10,75+0,43 | 9,84+0,18
22 [4,9540,04| 4,71+0,08 | 4,79+0,05 |11,48+0,67| 11,07+0,32 | 10,27+0,52
4,83+0,03 | 4,8240,04 11,04+0,96 | 10,66+0,44
4,53+0,05* | 4,63+0,03* 12,05+0,31 | 11,08+0,42*
25 |4,8440,05] 4,66+0,05 | 4,74+0,04 |12,75+0,18| 12,41+0,37 | 11,67+0,53
4,76+0,03 | 4,76+0,01 12,35+0,90 | 11,93+0,51
4,44+0,04* | 4,57+0,09 12,740,40 | 11,7840,45
28 |4,6740,05] 4,58+0,03 | 4,62+0,03 |13,25+0,63| 12,9940,39 | 12,25+0,47
4,64+0,04 | 4,65+0,03 13,01+0,71 | 12,5340,29
4,36+0,04* | 4,47+0,03 13,64+0,44 | 13,05+0,49
31 | 4,540,02| 4,46+0,04 | 4,51+0,03 | 14,1+0,85 | 13,98+0,44 | 13,21+0,51
4,49+0,05 4,5+0,03 14,04+0,73 | 13,4340,51

IIpumiTka. Pisanns Biporigsa moao kontpoiro: * P<0,05; ** P<0,01; *** P<0,001.
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Buxopucranas pisHEX 103 cymepdocdary Ta rameHOTo BalHa
TAKOXX Ma€ TMO3MTHBHHU BIUIMB HA 3HIDKCHHS DIBHS BHAUICHHS
BYIJICKUCIIOTO ra3y 3 JOCHiJp)KyBaHOro cyOcTtpary. BcraHoBneHo, 110
BHECEHHs y THilM CBHHEH cynepdocdary, 3anexHo Bix Kinbkocted — 2,5 %;
5 # 10 %, — obymoBimoe 3menIieHHs emicii CO2 B mpolieci aHaepoOHOTo
Oponinus — BiAmoBigHo 1 106a — Ha 9,8 %; 6,4 15,3 %, 7 noba — na 10,7 %;
7,3 Ta 6,1 %, a B ocrtaHHIO 100y excnepumenty — Ha 3,3 %; 0,8 it 0,5 %
100 KOHTPOJIBHOTO aHanora. OTpuMaHi eKCIIepUMEHTANbHI JaHi CBiJaTh,
0 y BapiaHTaxX i3 [MONABaHHAM Yy IOCIIKYBaHUH CyOCTpaT TaIIeHOTo
BallHA B QHAJOTIYHHUX J03aX CIIOCTEPIiraeThCsl HIDKYMK PIBEHb BHIIICHHS
BYTJIEKHCIIOTO Ta3y moj0 koHTpoio Ha 20,3 %; 14,21 10,4 % — 1 noba, Ha
25,5 % (P<0,05); 17,2 Ta 13,4 % — 7 noba, na 7,4 %; 6,3 i1 4,8 % — 31 moba.

3a pesynabraTaMH IOCHI/DKCHb BCTAHOBICHO, IO BUKOPHCTAHHS
cynepdocdary B KimbkocTax 2,5 %; 5 1 10 % cnpusie 3MeHIIEHHIO eMicii
NO (puc. 2) 3 THOIO CBUHEH Ipu aHaepoOHil depMenTaltii, a came: 1 qoba —
Ha 9,3 %; 5,7 Ta 4,7 %, 7 noba — Ha 12,1 %; 7,3 i 5,4 %, a B ocTaHHIO 100y
eKCIIEPUMEHTY IOKa3HUKH OKCHIy a30Ty 3HAXOJHMJIMCS B yCiX BapiaHTax
NPaKTHYHO Ha PiBHI KOHTpoo. [Ipu BHeceHHI y 30pojpkeHMil cyOcTpar
raiieHoro BalHa B aHAJOTIYHUX J103aX BiZAOYBa€ThCS 3HMKEHHS eMicil
OKCH[y a30Ty, 3aJI&KHO Bif n00H, BiamoBimuo: Ha 12,5 %; 7,0 1 4,9 % —
1 no6a, na 17,4 % (P<0,05); 8,11 6,1 % — 7 n06a, Ha 5,1 %; 0,6 Ta 0,3 % —
31 noba 111010 KOHTPOJTIO.

54
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40

1 4 7 o 13 16 619
Ilepion pocmimy, nobu
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22 25 23 31

Puc. 2. PiBenr Bupinennss NO 3 rHoio cBuHell y BapianTtax i3
3aCTOCYBAaHHSIM Pi3HHX /103 100pHUB
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OTxe, aHANI3yOUH OJepXaHi MdaHi, CIi 3a3HAYMATH, IO
JocniKyBaHi gobpuBa — cymepdocdar Ta ramene BamHO — IIpH
aHaepoOHOMY OpOJiHHI THOIO CBHHEH NPOSBIAIOTH €PEKTUBHY IiI0 Ha
3MEHIIEeHHS piBHA BHUIUIeHHs mapHukoBux ra3iB — CHs4, CO2 ta NO.
ExcriepuMeHTanbHO JIOBEAEHO, 110 HalleheKTHBHIIIYy il0 Ha 3HMKEHHS
emicii JOCHiIKyBaHMX Ta3iB i3 30pOPKEHOro cyOcCTpary crocTepiraim y
BapiaHTax i3 cymepgocdaroM i rameHuM BamHOM Yy 103i 2,5 %, Tomi siK
30iIpImIeHHS BHECEHHA n00puB 10 5 1 10 % He mokasajgo Kpamoro
pe3ynbTary.

[Ipu mopiBHANBHINA OLIHII BINIMBY NOOpWB Ha piBEHb BHUIIJICHHS
NAapHUKOBHX Tra3iB 3 THOK CBHHEHW BCTaHOBJCHO, LI0 BHKOPHCTAHHA
TanieHoro BamHa y KiTbKOCTi 2,5 % e(eKTuBHiNle BIUIMBAE Ha 3MEHIICHHS
emicii COz #t NO 3 gocmimxyBanoro cybcrpary — Ha 25,5 % i 17,4 %.
Boanouac i3 mum cymepdocdar B aHANOTiIYHIA 1031 OOYMOBIIIOE HUKYUIA
piBens CHy i3 30pomkeHoro cyocrpaty moao koHtpomo — Ha 11,5 %, a
MOPIBHSIHO 3 TarieHuM BarnHoM — Ha 4,0 %.

TakuMm yMHOM, OiepIKaHi pe3ysIbTaTh CBi4aTh NPO NEPCIEKTHBHICT
BUKOPHUCTAHHS JIOCIIDKYBAHUX JOOPHB JJIsl 3SMCHIIICHHS eMICil TApHUKOBHUX
ra3is Oe3nocepeHbO B MPHUMIIICHHAX, N€ YTPUMYIOTb CBHHEH, 1 B
THOECXOBHIIAX (JIaryHaX) mpu 30epiranHi mo6GivHOI MPOAYKIi TBAPHHHOTO
noxo/pKkeHHA. OJHaK Ui MiATBEPHKCHHS BUKOPUCTAHHS OTPHMaHUX JaHUX
Yy PEKOMEHIOBAaHOMY HAmpsAMi MOTPiOHO MPOBECTH CEPif0 EKCIEPHMEHTIB
Oe3nocepeHbO y BHPOOHMYMX yMOBaX, IO 1 3alUIAHOBAHO Y HAIIUX
HOJAITBIIHX JOCITIPKSHHSIX.

BucHoBKH. 3a pe3yJibTaTaMy MPOBEJCHUX JI0CIIPKEHb BCTAHOBIICHO
e(eKTUBHY Jil0 Ha 3HIDKCHHS PIBHS BHUIUICHHS NMapHUKOBUX rasiB — CHa,
CO2 Ta NO — i3 THOMW CcBHHE# npu aHaepoOHiil hepmeHTalii pi3HUX 103 —
2,5 %; 5110 % — mocnimkyBaHux NOOpUB. EKCIIEpUMEHTAIBHO JTOBEICHO,
10 BUKOpHUCTaHHs cynepdocdary Ta ramieHoro BamnHa HalieeKTHBHIlIE Y
no3i 2,5 % i copusie 3mennienHto emicii CHa, CO2 i NO i3 30pomkeHoro
cyOcTpary rHor0 cBUHEH BigmoBigHo Ha 10,7-12,1 ta 7,5-25,5 %.
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BIIV/IMB IO’ KUBHUX PEYOBUH KOPMY

HA OKPEMI JIAHKH A3O0THOI'O METABOJII3MY

B OPTAHI3MI JIIMHUX KOPIB

VY JICOCTEINOBIN 30HI KAPITIATCHKOI'O PETTOHY

CraTTiO TPHUCBIYEHO  JOCTIKCHHIO OKPEeMHX JIAHOK  a30THOTO
MeTaboi3My B OpraHi3mi AIHHUX KOpPIiB 3a BIUIMBY IOKMBHHUX DPEYOBHH KOPMiB
paiioHy, 30KpeMa CHJIOCY, 3aroTOBJICHOTO 3 BHKO-BIBCSHOI CYMIlIKH i3
3aCTOCYBaHHSAM KOHCEepBaHTY — mpobGiotuynoro mpenapary KT-L 18/1 (cenmekuii
naboparopii npo6ioTukiB IHCTUTYTY cllbchKOTOCTIONapchKoi MikpoObioorii i AIIB)
y nmo3i 8,0 M1 cycnieHsii Ha 1 T 3elIeHOT MacH.

BwmicT 3makoBoro KoMmoHeHTa B cymimmi cranosuB 50,6, a 6060Boro —
40,5 %. Ha pisHoTpas’s mpumagamo 2,5 %. BuxopucraHHsS mpoOioTHKa st
3aroTiBIi CHJIOCY CHPHWSUIO OTPUMAHHIO SIKICHOTO TMPOAYKTY, BBENCHHS SKOTO IO
pAallioOHIB KOpIB y TEpeXigHHUH IMepioJ MO3BOJMIO 3BECTH A0 MIiHIMyMYy IeQimuT
cyxoi peuounu (Bim 19,8 mo 9,1 %) i mporeiny (Bim 4,2 % 10 2,1 %), a 'y
cTiitnoBuit — BigmosiaHo Bix 28,0 10 8,5 % 3a cyxoro peuosuHomw i Bix 10,1 1o 0 %
3a mporeiHoM. JIOCHI[PKEHO, IO 3TOJOBYBAaHHS CHJIOCY, 3arOTOBJIEHOTO 3
NpoOIOTHYHUM IIpenapaToM, BiMNOBIIHMM YMHOM ITO3HAYMJIOCS Ha IHTEHCHBHOCTI
a30THOTO METa0OoNi3My B OpraHi3Mi KopiB. Uepe3 2 roAwHHU Bif MOYATKy PaHKOBOT
TOJIBIII BifI3HAUEHO JAeske 3HIKeHHsS pH pyOuLs mocmigHUX TBapWH, MIO CBIIYUTH
PO 3POCTaHHS IHTEHCHBHOCTI OPOAMJIBHUX MporeciB. BwicT amiHHOTO a30Ty OyB
BIpPOTiTHO BHIMM Yy JNOCHiAHINA Tpymi. Takok y OUX TBapHH BiA3HAYECHO 3HMKEHHS
KOHIIGHTpallil amiayHOro a3oTy Ha (QoHi 30UTbIIEHHS pPIBHSA a30Ty BUIBHUX
aMiHOKHCIIOT, W0 MoOXe OyTh o0OyMOBIEHO, 30KpeMma, Oimbll epeKTHBHHM
BUKOPHCTaHHSIM aMiaky MiKpo(Joporo, Ha IO BKa3ye 3pOCTAaHHS KOHIEHTpALil
OiIKOBOTO a30Ty, WIO, OYEBHAHO, € HACHIJAKOM OLIbII MOBHOTO 3a0e3MedeHHs
MikpoGuiopr BCiMa €JIeMEHTaMH JKUBIICHHS, a TaKO)XX aKTHBHOCTI MiKpodopu
npo0ioTHKa, sSKa CIPHUsIE CHHTE3y HHU3KH aMIiHOKUCIOT, ()EPMEHTIB Ta BiTaMiHiB
rpymu B. Ilpu nocmimkeHHi MOP(OJIOTIYHUX MMOKa3HHUKIB KPOBI BCTAHOBIICHO, IO
PIBEHb EPUTPOLIUTIB Ta CTYMIHb HACHYEHOCTI iX reMOTJI00iHOM B OpraHi3Mi KOpiB

© ®enax H. M., Cenino I'. M., Yymauenko C. I1.,
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000x rpym OyB y Mexkax (i3i0noridHoi HOpMH, X04a € OYEBUAHOIO TEHACHINS A0 iX
MiBUIIEHHS Yy JOCHIIHUX TBapuH. JlocmipkeHHS OLIKOBOTO CIIEKTPY CHPOBAaTKU
KPOBi CBIZTYUTH NPO BipOTiHE MiABHUILIECHHS PiBHA 3arajibHOroO OiJIka 1 KOHIEHTpawii
Horo y-rioOyniHOBOI (pakmii B opraHi3Mi KOpiB JOCIITHOI IPyIH, IO IESKOI0
MIpOIO TIOB’SI3aHO 3 BHP@)XEHUMH TPOOIOTHYHUMH BIACTHBOCTSAMH CHIIOCY,
3aroTOBJICHOTO i3 MpobioTHYHIM npenapatom KT-L 18/1.

KmiouoBi cioBa: BHKO-BiBCSHa CyMilllKka, TNPOOIOTHYHMH Ipemapar,
XIMIUYHHMH CKJIaJ, IiiHI KOPOBH, pyOelb, KPOB.

Natalia Fedak, Hryhoriy Sedilo, Serhiy Chumachenko, Ihor Dushara,
Lyubomyr Darmohray

Institute of Agriculture of the Carpathian region of NAAS

Influence of feed nutrients on some links of nitrogen metabolism in the
organism of lacting cows in conditions of forest-steppe zone of carpathian
region

The article is devoted to the study of certain parts of nitrogen metabolism in
organisms of dairy cows under the influence of feed nutrients, in particular silage
prepared from vetch-oat mixture using a preservative — probiotic preparat KT-L 18/1
(selection of probiotics laboratory of the Institute of Agricultural Microbiology) in
dose of 8.0 ml of suspension per 1 ton of green mass.

The content of cereals in the mixture was 50.6 and legumes — 40.5 %. Herbs
accounted 2.5 %. Using of probiotic by the silage preparation contributed to
production of a quality product, the inclusion of which into the cows diets in the
transition period minimized the deficit of dry matter (from 19.8 to 9.1 %) and
protein (from 4.2 % to 2.1 %), and in the stall period respectively from 28.0 to 8.5 %
by dry matter and from 10.1 to 0 % by protein. It was investigated that the feeding
of silage prepared with probiotic had a corresponding effect on the intensity of
nitrogen metabolism in cows. After 2 hours from the beginning of morning feeding
there was a decrease in the rumen pH of experimental animals, which indicates an
increase in the intensity of fermentation processes. The amine nitrogen content,
which indicates the pool of free amino acids and the body's supply of nitrogen, was
probably higher in the experimental group. Also in these animals was a decrease in
the concentration of ammonia nitrogen against the background of increased nitrogen
levels of free amino acids, which may be due, in particular, to more efficient use of
ammonia microflora, as indicated by increasing protein nitrogen concentration,
which is, as well as the activity of the microflora of probiotics, which promotes the
production of a number of amino acids, enzymes and B vitamins. The study of
blood morphological parameters was found that the level of erythrocytes and the
degree of saturation of hemoglobin in the body of cows of both groups was within
the physiological norm, although there is an obvious tendency to increase in
experimental animals. Investigation of the serum protein spectrum shows a probable
increase in the level of total protein and the concentration of y-globulin fraction in
the cows of the experimental group, which is partly due to the pronounced probiotic
properties of silage prepared with probiotic KT-L 18/1.
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Beryn. VYcmimHe BeIeHHS Taly3i TBapUHHHILTBA BH3HAYA€THCS
HAyKOBO OOTPYHTOBAaHMMH HOPMAaMH CeENIeKIlii, YTpUMaHHA Ta TOIBIi
xymobu [3, 4, 11, 12, 18]. Kopekmis CTPyKTypH KOPMOBHPOOHHIITBA
HEMOXJIBa 03 pO3yMiHHSA OcOOIHMBOCTEH MexXaHi3MiB TpaHchopmarlii
MOKMBHUX PEYOBHH SIK OKPEMHX KOpPMIB, TaK 1 paIlioHIB y HiJOMy B
CKJIa0BI TBApUHHHIIBKOI MPOMYKIIi, SAKi 0a3yroTbCAd HA JOCIIIKEHHI
oOMiHy azotuctux merabomitie [17, 19].

BripomoBxk OCTaHHBOIO Yacy MPOBEJACHO 0Oarato MOCHIKCHB, SKi
Jaly BarOMUd TEOPETUYHHMH Ta EKCIEePUMEHTAIBbHUN Matepian Moao
BIUTMBY KOPMiB Ha QYHKIIIOHABHUI cTaH opradizmy kopis [2, 20, 25].

Sk mpaBuito, AebinuT NpoTeiHy B parioHax craHoButh 20-25 % [1,
5, 14]. BupimenHs wiei Ki040BOi MPOOJIEeMHU 3a PaxXyHOK TPaIHIidHUX
BHCOKOOIITKOBHUX KYJIBTYp (COi, ecrapueTy, JIOIEepPHH Ta iH.), BUPOIYBaHHI
AKHX y JESKUX PErioHax € 0OMEKeHNM uepe3 IPyHTOBO-KIIMaTHIHI YMOBH,
He MoXXe OyTH NEepCleKTHMBHHUM. Y 3B’SI3Ky 3 LM OYeBHIHa MHOTpeda
MOIIYKY paliOHaJbHOI CTPYKTYpH KOPMOBOI 0a3um 11 HEBEIHMKHX
(hepMepChKHX TOCIONAPCTB 3 YPaxXyBaHHAM O0l0T€OXIMIYHHX OCOONHUBOCTEH
OKpeMHuX 30H periony [6, 8, 13, 15].

VY nitepaTypi HIMPOKO ONKMCAHO BUKOPUCTAHHS MPOOIOTHKIB ISt
3MIHM [UTYHKOBO-KHMIIKOBOi MIKpOQJIOpH, TOJNIMIIEHHS 370pOB’Sl Ta
npoayktuBHOCTI TBapuH [16, 21-24, 29]. OcHOBHMMH pe3yibTaTaMH IX
3aCTOCYBaHHS €, 30KpeMa, IMiIBHUINCHHS MAacd Tila MOJIOJHSKY, HAIOIiB
MOJIOKa, M’SICHOI MPOAYKTHBHOCTI, €()EeKTHBHOCTI IEpeTpPaBHOCTI KOPMY
[26-28, 30].

ToMy BHBYEHHS BIUIMBY IIOXMBHUX PEYOBHMH, SKi HaJIXOAATh B
OpraHi3aM [ifHHX KOpiB 3 KOpPMaMH, Ha OKpeMi JIaHKH a30THOTO
MeTaboNi3My JacTh MOJJIMBICTH TIPOBECTH KOPEKINI  CTPYKTYpH
KOPMOBHPOOHMITBA JicOCTeToBOi 30HM Kaprmarchbkoro perioHy it
MiJBUIICHHS TPOMYKTHUBHOCTI MOTOJIB’S Ta OTPHUMAHHS BHCOKOSIKICHOT
TPOAYKIL.

Martepianm i Meroaun. JlocmiKeHHS MPOBEICHO HAa JABOX TIpymHax
IITHUX KOpiB YKpaiHCBKOI YOPHO-psi001 MOpOoaM 3 ypaxyBaHHSAM BIKy Ta
HAJOK 32 OCTAaHHIO JIakTalilo, c(QOpMOBaHMX 3 BHKOPHCTAHHIM
METOAMYHHUX TIAXOMIB, fAKi 3aCTOCOBYIOTh Y MDKHApOAHIA NpPaKTHUII
BignoBigHo 10 BuMor I1SO 17025, a Takox 3rigHO 3 3araJbHONPUHHITAMEA
METOJIMKaMU IPyI-aHaJIoOTiB Ha KJIIHIYHO 3/10pOBUX TBapHHax (Tadm. 1).

221



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepobeTBo i TBapuHHULITBO. 2022, Bum. 71 (1)

1. Cxema gocainy

I'pyna n XapakTep roiBii
OcuoBumit parion (OP) + cuioc i3 BHKO-BiBCSHOI
CYMIIIIKH, 3arOTOBJICHUI 0€3 KOHCEpPBaHTIB
OP + —cwioc 13 BHUKO-BIBCIHOI  CYMIIIKH,
Hocninna 10 | zaroroBnenuii i3 npodioTnunuM npenapatom KT-L
18/1

Kontponsura | 10

TpuBanicte obisikoBoro mepioxy — 90 ni6. TBapuam 000X rpyn
OTPUMYBJIM OCHOBHHH paiioH (CiHO 37aKoBO-0000Be, »OM, coJioMa
MIIEHUI 03UMOi, MeJsica, KOMOIKOPM), OKpIM SIKOTO KOpOBaM KOHTPOJIBHOT
Tpynu 3rofoByBany 10 20 KT BHKO-BIBCSHOTO CHIJIOCY, 3arOTOBJIEHOTO B
TOCIIOAPCTBI 3a TPAIWIIITHOIO TEXHOJOTIE0, a AOCHiTHOI — mo 19 kr
CHJIOCY, 3aKOHCEPBOBAHOTO i3 3aCTOCYBaHHSAM IPOOIOTHYHOTO Ipenapary
KT-L 18/1. Ockinbkd MOXHUBHICTH JOCIIAHOTO CHJIOCY Oyia BHWINA, HiX
KOHTPOJBHOTO (Tabi. 2), To OyJI0 IPOBENECHO KOPEKINiI0 KITBKOCTI J0OOBOT
JTABaHKW JUTS 3a0€3IeUCHHS 130€HePTeTHYHIX PaIliOHiB 000X TPYIIL.

Pamionn OanaHcyBanmm 3rifHO 3 JAETaJTi30BAaHMMH HOpMaMu 3
pO3paxyHKy OTpUMaHHs cepeaHboa000Boro Hajgowo 16—17 kxr [11, 12].

MarepianoM Ui JOCHIIKEHb CIyTyBajdd KOPMH, BMICT pyOLs Ta
KpOB KOpiB. XiMIUYHHMI CKJIaJl KOPMY BHU3HA4alH 32 3arajbHONPHUHATHMH
METOZaMH 300TEXHIYHOTO aHaji3y, a came: BMICT CHpPOro MpOTeiHy — 3a
K’enpnanem, cuporo xupy — meronom Cokcnera, CHpoi KIITKOBUHH —
NUITXOM JIy>)KHOTO 1 KHCIOTHOTO Tifiponizy 3a ['enHeOeprom i IllTtomanom,
30 — CyXUM O30JICHHSIM, (ocdopy — Ha (QOTOKOIOPUMETPi, KAIBIIIO —
KOMIUIEKCOHOMETpHYHUM MeTonoM, BEP (6e3azormcTux excTpakTHBHHX
PEUOBHH) — PO3paxyHKOBHM MeTOJIOM (3a pizuuneto Mix 100 % i cymoro
MOXMBHHUX PEYOBHH: MPOTETHY, XKHUPY, KINITKOBUHH, 30JH). BMicT KOpMOBHX
OJMHUIIb BU3HAYAJM PO3PAXyHKOBUM METOJOM 3 BHKOPHCTaHHSIM
KOe(DIlIEHTIB NePeTPaBHOCTI Ta JIAaHUX BJIACHOTO XIMIYHOTO aHaji3y KOpMy
[1].

st mocmipkeHHs nepebiry 610XiMiYHUX IPOLECiB B OpraHi3Mi Big 3
TBapuH 3 KOXHOI Tpymu Bigbwpamu mnpodm BMIiCTy pyous (poro-
CTPaBOXIAHUM 30HAOM) Ta KpOBi (3 SPeMHOi BeHM) depe3 JBi TOIWHH Bif
MOYaTKy PaHKOBOi rofiBii. Y BMicTi pyous Bu3Havyanu: pH — ioHoMeTpoM,
amiak — Mikpoaugpy3Hum wmeronoM KonBes, asorHi ¢pakmii — 3a
K’enpnanem, aminauii a3ot — 3a Mituarom ta Kaitzepom.

Y KpoBi BHU3HAYAJIM: KOHIEHTPALII0 TeMOINOOIHYy Ta KiJIbKICTh
EpUTPOLMUTIB — 3a JOIOMOTrol0 epurporemMomerpa M-065, cedoBuny — 3a
KOJIbOPOBOIO PEaKIi€l0 3 JHAlETWIMOHOOKCHMOM, 3arajbHUi O1JIOK
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CHpOBaTKH — pedpakTOMEeTpHyHO, a Horo ¢pakmii — MeTomoMm
enektpodopesy B arapoBomy remi [9].

biomerpuuHy 00poOKy oTpuMaHoro mnu(poBOro  Marepiaity
MPOBOJMIIM METOAOM BapiallifHOI CTAaTHUCTHKH, BPaxOBYIOUM KpUTEpiH
Crerogenrta [10]. Jlns owiHKM MOCTOBIpHOCTI OTPHMAHHX pE3yJbTATiB —
cepennix apudpmernunux BemmuuH (M), moxuOku (+ m) Ta BiporigHOCTI
PI3HHIIb MiX JOCTI[PKYBAaHUMH BelW4MHaMH (P) — BHKOPHCTOBYBAH
CTaHAAPTHY KOMI IOTEPHY MaTeMaTHIHO-CTaTUCTHYHY mporpamy Microsoft
Excel. 3minn BBakanu Biporigaumu 3a P<0,05.

Pe3yabTaTH Ta o0roBopeHHs. /{7 TPOBEACHHS AOCHiIKEHb Y
rocrmogapcTBi OyJo 3aKiIajeHO [OBa BapiaHTH CHIIOCY i3 BHKO-BiBCSHUX
CYMINIOK, a caMme: KOHTPOJBHHH, 3aroTOBJICHHH 3a TpaJHLiiHOIO
TEXHOJIOTI€!0, 1 MOCHIAHWH — 3aKOHCEPBOBAaHMH 13 3aCTOCYBaHHSIM
npobiotTnyHoro mpemapary KT-L 18/1 y mosi 8,0 mu cycmensii Ha 1 T
3enenoi Macu. Yepe3 70 ni6 micist 3akiafK MPOBENEHO BU3HAYCHHS IX
XiMiuHOTO CKIaay (Tabm. 2).

2. XimMiuHuii cKJIaJ Ta MOKHUBHICTL CHJIOCIB, %

IToxasaux Bapiantu
KOHTPOJIbHUIA JIOCITi THUIA
Boga 81,60 80,04
Cyxa peyoBrHa 18,40 19,96
Cupuii mpotein 3,26 3,77
Cupuii xup 0,62 0,64
Cupa KITKOBUHA 5,70 5,50
3oma 1,38 1,40
BEP 7,44 8,63
Kapotus, mr/kr 18,35 23,05
TTOXUBHICTE, K.OJI. 0,21 0,27

VY cyxiif pedoBHHI CHIOCOBAaHUX KOPMIB CKOHIICHTPOBAaHI IOXKUBHI
esleMeHTH. JlociqHuii BapiaHT cuiocy MictuB Ha 7,9 BingH. % Oinblie cyxoi
PEUOBMHM B OCHOBHOMY 3a paxyHOK BMicTy cuporo npoteiny (aa 0,51 %)
ta BEP (Ha 1,19 %) 3a 0JHOYAaCcHOTO 3HW)KEHHS KOHICHTpamii CUpol
kiiTkoBuHU Ha 0,2 %, 10 3yMOBWIO TiJIBHUIICHHS HOTO IOXXWUBHOCTI Ha
0,06 xkopM. oj. HOPIBHIHO 3 KOHTPOJILHMM BapiaHTOM. O4YeBHAHO, LIO
IHOKYJIAIIST CHIIOCOBAHOI Macu MOJIOYHOKHCIIOIO ¢uiopoto mpemapaty KT-L
18/1 cmpusiina GaskaHOMY HAmpsMy Ta IHTEHCHBHOCTI IpOIECiB OPOIiHHA 3
HAKOMWYEHHSAM JIOCTATHBOTO ITyJy MOJOYHOI KHCIOTH Ta NPHUTHIYCHHIM

MAaCJISTHOKHCIIOTO KOMITOHEHTa MiKpOQIOpH.
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Y nocmigHOMY BapiaHTI BMICT BUTBHOI MOJIOYHOi KHCIOTH OyB
BummM (Ha 9,5 %) 100 KOHTPOJIIO, IO 3yMOBJICHO 30UTBIICHHIM
KITBKOCTI  Ta  aKTUBHOCTI  TOMO(EPMEHTATHMBHUX  MOJIOYHOKHCIIHX
OPraHi3MiB 1 Y3rO/KY€ThCS 3 JaHUMH IHIIUX AoCHigHuKiB [13, 16, 19-22,
26, 28]. Y npoMy BapiaHTi Bi3HAYCHO ONTHUMAJIbHE CITIBBIIHOIICHHS MiX
BMIiCTOM MOJIOYHOI Ta ouroBoi kucnot (74,41 : 24,91 %) 3a BigcyTHOCTI
MAacCJISHOI.

Pamionn, mpuitHATI B TOCHOZApPCTBI IUIA TOZIBII MIHHUX KOpIB Yy
MepexiTHIiA Ta CTIHIOBHI Tepiof yTpUMaHHS 3 BHKOPHUCTAHHSAM BHKO-
BIBCSIHOTO CHJIOCY SIK OCHOBHOTO KOMIIOHEHTA, HE 3aBXXIH 33JO0BOJBHSIIN
noTpedy KOpiB 3a MOKHUBHUMH eleMeHTaMu. JeiluT cyxoi pedoBHHHU Ta
NpOTeiHy y pamioHax IepexixHoro mepioxy ctaHoBuB 19,8 ta 4,2 % mpu
IyKpOBO-TIPOTEiHOBOMY criBBigHOIIEHH] 0,60, a CTIHIIOBOTO — BiIIOBITHO
28,0; 10,1 % Ta 0,42.

Buecenns 3akBacku KT-L 18/1 mpu 3aroTiBii cujocy i3 BHKO-
BIBCSIHUX CYMIIIOK JaJI0 3MOT'y OTPUMATH SKICHUH KOPM JJIs TIEPEXiTHOTO i
3MMOBO-CTIHJIOBOTO MEPIOAy yTPUMAaHHS, 3r0JIOBYBaHHS SKOTO MO3UTHBHO
BILUTMHYJIO SIK Ha 30€pEeXEeHICTh CyX0l peYOBUHH, TaK i MPOTETHY.

[{omo iHTep’epHUX MOKA3HHKIB, TO BIJA3HAYCHO, IO 3TOJOBYBaHHSI
3aKOHCEPBOBAHOTO 3 IPOOIOTHYHMM IPENapaTroM CHJIOCY ITO3UTHBHO
BIUIMHYJIO Ha Tepedir a3oTHOTO MeTabomizMy B pyOrii Ta kpoBi. Bixke depes
2 TOOWHH BiJ TOYATKy PAaHKOBOI TOMiBII Mmoka3sHWK pH pyOus mocmimHmx
KOpiB MaB TEHJICHIIIIO J0 3HIDKEHHS, [0 O3HAYa€ 3POCTaHHS IHTEHCHBHOCTI
OpommsHUX TporeciB (Tad. 3).

3. IToka3uuku BMicTy pyousi kopis (M+m, n=3)

IToka3Huk I'pyna ;
KOHTPOJIbHA JIOCITiTHA
pH 6,77+0,07 6,59+0,05
A3zot, Mr%:
aMiauyHMA 8,45+0,20 6,83+0,20*
aMIHHMI 2,61+0,03 2,95+0,03**
OIJIKOBUIA 50,70+2,01 53,30+1,56

TIpumitka. ¥ wiit ta HactynHux Tadbmuipx: *P<0,05; **P<0,02.

OnHUM 13 TOKa3HUKIB, SKUH CBIAYUTH IIPO BEJMUUHY IMYITy BUIBHHX
aMIHOKHCIIOT Ta 3a0e3IeUYeHICTh OpraHi3My a30TOM, € aMiHHHH a30T, BMICT
SKOTO JIa€ 3MOTY JI0 TIEBHOI MipH IIPOBOANTH KOPEKIIIO PiBHS MPOTEIHOBOTO
KUBJICHHS KOpiB. Y HAmIMX TOCTI/UKCHHSAX IOKAa3HHK BMICTYy aMiHHOTO
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a30Ty, ToOTO OLIBIIOI KOHIEHTpAaLii BUTFHIX aMiHOKUCIOT, OyB BipoTigHO
BUIIMM y J0CTiaHi# rpymi kopis (P<0,02).

3a miIBUILEHHS PiBHS a30Ty BiIbHUX amiHokucioT (P<0,02) y BMmicTi
pyOus KopiB jgociigHoi rpymu  BigsHaueHo 3HmwkeHHs  (P<0,05)
KOHLIEHTpAIil ~aMiayHOro a3oTy, OYEBHIHO, 3aBISKM aKTHBHOCTI
Mikpoduopu mpoOioTMKa, W0 € pe3yibTaroM OUIbII ITOBHOLIHHOTO
3a0e3neueHHs MiKpodIopu BciMa eJIeMEHTaMH JKUBIICHHS.

AHaii3 IocTiHKeHHX MOP(OIOTIYHAX TTOKa3HUKIB YEPBOHOI KPOBi
MOKa3aB TCHACHIIO J0 iX MiJABHUINCHHS Y KOPIiB AOCIIAHOI TPYIH, OIHAK K
piBEHb CpUTPOLHMTIB, TaK i CTYHiHb HACHYCHOCTI X TeMOTIIO0IHOM Yy
OpraHi3Mi TBapuH 000X TpyI OyB y Mexkax (izionoriuHoi Hopmu (Tadi. 4).

4. Mopdouioriuni Ta GioximMiuni noka3uuku kposi kopiB (Mxm, n=3)

I'pymna
Iloxa3uuk ;
KOHTpPOJbHA JOoCIiaHa
Epurpornmty, T/n 8,15+0,29 8,31+0,90
I"emorno6iH, MMOJIB/JI 8,14+0,30 8,27+0,40
3aragpbHui O1JI0K CHPOBATKH, I/J1 76,5+0,26 85,9+0,14*
AnpOyMiHH, T/1 34,8+0,09 36,5+0,11
I'moOyminw, 1/11.
a 11,5+0,03 13,8+0,05
B 11,8+0,03 10,8+0,09*
Y 19,4+0,07 24,8+0,14
CeyoBrHA, MMOJIB/JI 3,96+0,03 3,61+0,02*

3romoByBaHHS ~ JOCHIAHIA  Tpymi  MiHHUX  KOpPIB  CHIIOCY,
3aKOHCEPBOBAaHOTO MpodioTnuHuM npenapatom KT-L 18/1, mano neBHwmit
BIUIMB Ha OUIKOBHMH CIEKTp CHUPOBATKH KPOBI — BiJI3HAYEHO BIpOTijiHE
MiABUIICHHS piBHs 3aranpHoro Oinka (P<0,02) i koHieHrtpamii idoro v-
rio0yaiHoBO1 (pakiiii (Tadi. 4).

BucHoBkH. BBeneHHsI 10 pailioHIB IiffHMX KOpIB 3arOTOBJICHOTO 3
MPOOIOTHYHNAM TIPENapaToM CHIOCY CHPHSIE ONTUMI3AIlii MPoIeciB OpOiHHS B
pyOmi (3a paxyHOK OuTbIl €()CKTHBHOTO BHUKOPHCTAHHS a30Ty amiaky), He
BIUIMBa€ HETaTHMBHO Ha Iepedir OKMCHO-BiIHOBHMX MPOILECIB y KpOBI Ta
Crpusi€e IIJBUINEHHIO B CHpPOBATIi BMICTy 3arayibHoro Ourka Ta ioro
b0yMIHOBOI 1 Y-T7I00YITiHOBOT (hpaKiii.
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