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B cootBerctBum ¢ pemenuem Ilpesunmyma Briciieit aTTecTalimoHHON KO-
muccun MuHoOpHayku Poccuu ot 19.02.2010 1. Ne 686 >xypHai BKIIOUEH
B IEpeueHb BEAYLIMX PELEH3MPYEMBIX HAYYHBIX JKYpHAJIOB U W3JaHHIi, B
KOTOPBIX JTOJDKHBI OBITh OIyOJMKOBaHBl OCHOBHBIC HAYYHBIE PE3YNIBTAThI
JICCEPTAIINiA Ha COMCKaHHUE YYEHBIX CTeTIeHel KaHauaaTa 1 JJOKTopa Hayk.
XKypHan nHIeKcupyercss B MeXIyHApOJIHBIX WH(OPMAIMOHHBIX CHUCTe-
max Web of Science (RSCI), Agricultural Research Information
System (AGRIS).
OduumaneHelii mapTHep MexXayHaponHoi opranmamu DOI Foundation
(IDF), mexxnynapomaHoit Accotiaimu Publishers International Linking Asso-
ciation (PILA), M&XTyHapOTHOTO PETUCTpaIlOHHOro areHTcTBa CrossRef.
I'maBHBII pegakTop:
T'opaos U.D., akanemuxk PAH, 10KTOp cenbCKOXO03AUCTBEHHBIX HAYK,
npodeccop, Hay4HbIH pykoBoauTensb [Topomkckoro HUU npousBoacTBa
U TiepepaboTKH MACOMOJIOYHOM MpoayKiwmH, nmpodeccop Bomrorpaacko-
ro T'AY, 3aB. kadempoit "TexHomorusi NHUILEBBIX ITPOU3BOJACTB"
Bonl' TV, 3aciyxennsiii aedarens Hayku PO, nBaxapl laypear MpeMuu
[IpaButenscTBa PO B 0051aCTH HAYKU U TEXHUKH
3aMecTHTEH IJ1aBHOTO peJaKTopa:
Ulanpos M.H., TOKTOp TEXHHYECKUX HayK, npodeccop, Boxrorpanckuii
rAy
@omun C. /], DOKTOp TEXHUYECKUX HayK, 3aB. LleHTpoM HaykoMeTpuue-
CKOI'0 aHaln3a M MEXJAYHapOJHBIX CHCTEM WHJEKCHpOBaHUs, Bonro-
rpaackuit TAY
Psonos A.A., nokrop OMONOrHUECKHX HayK, rpodeccop, MpopeKTop Mo
HUP, Bonrorpanckuit TAY
bouapnuros B.C., TOKTOp TEXHUYECKUX HAaYyK, YUEHBIN cekperapb, Boi-
rorpajackuit FAY
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According to the decision of Presidium of Higher certifying commission
of Ministry of Education and science of Russia in 19.02.2010 Ne 686 the
magazine was included into the list of leading peer-reviewed journals
and issues where candidate and doctoral degree thesis basic scientific
results can be published.

The journal is indexed in the International Information Systems Web of
Science (RSCI), Agricultural Research Information System (AGRIS).
Official partner of the International Organization DOI Foundation (IDF),
The Publishers International Linking Association (PILA), and The Inter-
national Registration Agency CrossRef

Editor-in-Chief:

Gorlov L.F., Academician of the Russian Academy of Sciences,
Scientific Director of the Volga Research Institute for the Production
and Processing of Meat and Dairy Products

Deputy Editors in Chief:

Shaprov M.N., Doctor of Technical Sciences, Professor, Volgograd
State University

Fomin S.D., Doctor of Technical Sciences, Head. Center for Scientometric
Analysis and International Indexing Systems, Volgograd State University
Ryadnov A.A., Doctor of Biological Sciences, Professor, Vice-Rector
for Research, Volgograd State University

Bocharnikov V.S., Doctor of Technical Sciences, Scientific Secre-
tary, Volgograd State Agrarian University
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MexayHapoaHblii peaKkUHOHHBIH COBET
HAY4YHOI0 ’KypHaJa

I'naBubli penaxkrop — I'opaos U.D., akageMuk
PAH, 10KTOp CEIbCKOXO3SHCTBEHHBIX HAyK, MpPO-
(deccop, HayuHBI pykoBoAHTENb [1OBOIKCKOTrO
HWU npownsBozacTBa U nepepaboTKu MSICOMOJIOYHON
npoaykuuu, npopeccop Bonrorpanckoro 'AY, 3as.
kadenpoit "TexHONOTUSI TMHUIIEBBIX MPOU3BOJCTB"
Bonl'TY, 3acmyxennsrii nestens Hayku P®, nBa-
x1bl saypeat npemun [IpaBurensctBa PO B 0bna-
CTH HayKH M TEXHUKU

3aMecTUTe/IN IJIABHOTO peaKTopa:
Hlanpos M.H., NOKTOp TEXHUYECKUX HAYK, IMPO-
¢deccop, Bonrorpanckuii [AY

®omuu C.J., TOKTOp TEXHUYECKUX HAyK, 3aB. LleH-
TPOM HAyKOMETPUUECKOI'0 aHalii3a U MEKIYHapoJ-
HBIX CHCTeM MHAeKcupoBanus, Bonrorpanackuii [[AY
http://www.volgau.com/izvestiya

Pagnor A.A., TOKTOp OMOJIOTMYECKHX HAyK, IpO-
¢eccop, mpopexrop o HUP, Bonrorpaackuit TAY

Bouapuukos B.C., 10kTOp TeXHHYECKUX HayK, Yue-
HBII cekperapb Bonrorpanckoro 'AY

babuncku Jlazno, npodeccop, JOKTOp, IHPEKTOP
HWHCTUTYTa KOPMOBBIX W IMHHIICBBIX 6PIOTeXHO.HOFPII71,
Hebpenenckuit yauepcurer (Benrpus)
http://mek.unideb.hu/hu/node/71

Ilybenox H.H., akanemuxk PAH, unen Gropo otme-
nenus PAH, PTAY-MCXA um. K.A. TumupsizeBa
http://www.timacad.ru/catalog/pps/detail.php?ID=1636

Kawmanosa E.I'., nokrop, npodeccop, aekaH ¢a-
KyJIbTe€Ta C.X., 3KOTPOGOJOrMHM W JaHAa(THOro
pa3BUTHS, AHXAIBTCKUN YHHBEPCUTET MPHUKIATHBIX
HayK, T. bepaOypr
https://www.hs-anhalt.de/en/university/service/directory-
of-people/prof-dr-elena-kashtanova.html

Kynux K.H., akanemuk PAH, ®enepanbHblii Hayd-
HBIM LIEHTP arpo3KOJIOTHH, METHOPALINU U 3aIUTHO-
ro necopasseaenus PAH (®OHL Arposkonoruu
PAH)

http://www.cnshb.ru/AKDil /akad/base/RK/000534.shtm

Jluxayesuu A.Il., 4nen-koppecnonaeHt Haumo-
HAJIbHOU akagemum beaapycum, nokTop TexHuue-
CKHUX HayK, I'VIaBHBIM Hay4yHbIM COTpyIHHMK, MHCTH-

Tyt Menuopanuu (Pecriyonuka bemapycs)
http://nasb.gov.by/rus/members/

International Editorial Board
of the Scientific Journal

Editor in Chief — Gorlov L F., Academician
of the Russian Academy of Sciences, Doctor
of Agricultural Sciences, scientific director of
the Volga Research Institute for the Produc-
tion and Processing of Meat and Dairy Prod-
ucts, professor of the Volgograd State Agrari-
an University, Head of the Department of
Food Production Technology of Vol-
GTU,Honored Scientist of the Russian Federa-
tion, twice laureate of the Russian Govern-
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Deputy Editor in Chief:
Shaprov M.N., Doctor of Technical Scienc-
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Fomin S.D., Doctor of Technical Sciences,
head of the Center for Scientometrics Analysis
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grad State Agrarian University

Ryadnov A.A., Doctor of Biological Sciences,
Professor, Vice-Rector for Research, Volgo-
grad State Agrarian University

Bocharnikov V.S., Doctor of Technical Sciences,
Scientific Secretary of the Volgagrad State
Agrarian University

Babinski Lazlo, professor, doctor, director of
the Institute of Feed and Food Biotechnology,
Debrecen University (Hungary)

Dubenok N.N., Academician of the RAS,
member of the Bureau of the Branch of the
RAS, Russian State Agrarian University
named after Timiryazev

Kashtanova E.G., Doctor, Professor, Dean of
the Faculty of Agriculture, Ecotrophology and
Landscape Development, Anhalt University of
Applied Sciences, Bernburg

Kulik K.N., Academician of the Russian
Academy of Sciences, Federal Scientific Cen-
ter for Agroecology, Melioration and protec-
tive afforestation of the Russian Academy of
Sciences

Likhatsevich A.P., Corresponding Member,
National Academy of Belarus, Doctor of
Technical Sciences, Chief Researcher, Insti-
tute of Land Reclamation (Belarus)
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Menuxoe B.B., yieH-koppecnionaeHT PAH,
Hay4HBbIH pyKoBoaMTENb Beepoccuiickoro
HHMMU opomaemoro 3emnenenus
http://vniioz.ru/institut/sotrudniki.shtml

Ilemposuu Munan, 10KTOp OMOTEXHUYECKHUX (CEIIb-
CKOXO3SHCTBEHHBIX) HayK, Mpodeccop, 3aM. ITUPEK-
TOpa 1Mo HayKe, IHCTUTYT >KHBOTHOBOJICTBA,

r. benrpaz, 3emyn (CepOust)

Cetioasu Anupesa, TOKTOp Hayk, nmpodeccop kaden-
pBl KOPMJIEHHS C.-X. XHBOTHBIX (haKyJbTeTa 300-
TEXHHUHU, TJ. pedaakrop MpaHckoro »ypHajia TIpH-
KJIaJTHOM 300TeXHHH, [IUpEKTOp MoApas3aeineHus 1o
HayKe M TEXHOJOrusM MciaMcKoro yHHBEPCHUTETa
Aszan, Pamrrckuii pumman (Mpan)

Cemenenxo C.A., NOKTOp CEIBCKOXO3SMCTBECHHBIX
Hayk, rpodeccop, 1. Hayd. corpyauuk, BHUMO3

Cynatimonos b.A., axkanemuk AH PVY3, nokrop
OMONOrMYECKUX HayK, peKTop TamKeHTCKOro rocy-
JApCTBEHHOT'0 arpapHoro yHuBepcurteTa, T. Tami-
keHT (Y30ekucran)
http://agriculture.uz/ru.php?/scientists/detail/28

Depeny Casau, npodeccop, TOKTOp, PEKTOP
KanomBapckoro Yuusepcutera (Benrpus)
http://english.ke.hu/university/managing-board

Lllazosnosuy /lpaean A., nupextop MHCTHTYTA KO-
HomukH, benrpaza (CepOust)
http://www.ecinst.org.rs/sites/default/files/page-
files/dragan-sagovnovic-eng.pdf

Ulesapruuy Munaourn M., TOKTOp arpo3KOHOMHYE-
CKUX HayK, mpodeccop PKOHOMHKH CEIbCKOI'0 XO-
3sMCTBA M KOOIEPATHBOB, 3aBenyroIIni Kadeapoi
SKOHOMHUKHU CEJIbCKOTO XO35icTBa M pbIHKA ben-
IPaJICKOr0 YHUBEpCUTETa, npenceaarens OOmecTpa
arposkoHomuctoB Cepoun (CepOusi)

LIuneposa Douma, Ph.D., unen AxajeMU4eCKOro CeHa-
Ta Yenickoro 3emyeeNbueckoro ynupepcurera B [Ipare
http://wp.czu.cz/cs/index.php/?r=1071 &mp=
person.info&idClovek=39

ll]eopun B.H., akanemuk PAH, noxtop Texuudye-
CKUX HayK, mpodeccop

Amyceeuu A.U., akanemuk PAH, noxtop Berepu-
HapHBIX HayK, peKTop ButeOckoi rocyaapcTBeHHON
aKaJeMuH BeTepHHapHON MeauuuHbl (PecmyOmuka

benapycn)
http://www.vsavm.by/2012/09/04/yatusevich-

Melikhov V.V., Corresponding Member of
the Russian Academy of Sciences,

Scientific Leader of the All-Russian Institute
of Irrigated Agriculture

Petrovich Milan, Doctor of biotechnical (agri-
cultural sciences), Professor, deputy Director
for Science, Institute of Livestock, Belgrade,
Zemun (Serbia)

Seidavi Alireza, Doctor of Science, Professor of
the Department of Farm Animal Feeding of the
Faculty of Animal Science, Editor-in-Chief of the
Iranian Journal of Applied Animal Science, Di-
rector of the Science and Technology Division of
the Islamic Azad University, Rasht Branch (Iran)

Semenenko S.Ya., Doctor of Agricultural Sci-
ences, Professor, Chief Researcher, VNIIOZ

Sulaimonov B.A., academician of the Acad-
emy of Sciences of the Republic of Uzbeki-
stan, Doctor of Biological Sciences, Rector of
the Tashkent State Agrarian University, Tash-
kent (Uzbekistan)

Savaii Ferenc, Professor, Doctor, Rector of
Kaposvar University (Hungary)

Shagovnovich Dragan A., Director of the In-
stitute of Economics, Belgrade (Serbia)

Shevarlich Miladin M., Doctor of Agricultural
Economics, Professor of Agricultural Eco-
nomics and Cooperatives, Head of the De-
partment of Agricultural Economics and Mar-
ket, University of Belgrade, Chairman of the
Society of Agro-Economists of Serbia (Serbia)

Shilerova Edith, Ph.D., member of the Aca-
demic Senate of the Czech Agricultural Uni-
versity in Prague

Shchedrin V.N., Academician of the Russian
Academy of Sciences, Doctor of Technical
Sciences, Professor

Yatusevich A.I., Academician of RAS, Doctor
of Veterinary Sciences, Rector of Vitebsk State
Academy of Veterinary Medicine (Belarus)
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Pe[laKIIHO]—[]—[aﬂ KOJUICTUA HAYIHOI'0 KypHaJia

4.1. ArpoHoMusl, JIECHOE U BOJAHOE X035 CTBO

4.1.1. O0miee 3emJienesne U pacTeHUEBOACTBO
(cesbCKOXO035IiCTBEHHBIE HAYKH)

Ilybenox H.H., akanemuxk PAH, unen Owopo
oraeneuus PAH, PTAY-MCXA um. K.A. Tumu-
psi3eBa

Eeoposa I'.C., MOKTOp CeIbCKOXO3SICTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

3enenes A.B., IOKTOp CEIbCKOXO3SICTBEHHBIX
Hayk, mpodeccop, DenepanbHbIi HCCIENOBA-
Tenbekuii nentp "HemunnoBka"

Yamypaues O.I'., TOKTOP CEIbCKOXO03IUCTBECHHBIX
Hayk, mupektop HUW ¢yHnameHTansHbIX U pH-
KJIAJHBIX arpoOuoTexHoyoruii, Bomarorpaackuii
rAy

4.1.2. Ceneknusi, CEMEHOBOJCTBO H OHOTEXHO-
Jorusi pacreHuil  (CeJbCKOXO03sIiiCTBEHHBbIE
HAYKH)

Tlookosvipos U.FO., TOKTOp CENMbCKOXO03SHCTBEH-
HBIX Hayk, Bcepoccuiickuit HUW duronaromno-
rum, T. MockBa

3enenes A.B., ITOKTOp CEIbCKOXO3SICTBEHHBIX
Hayk, mpodeccop, DenepanbHbIi HCCIENOBA-
Tenbekuii nentp "HemunnoBka"

Eeoposa I'.C., MOKTOp CeIbCKOXO3SIICTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

Tiomwoma H.B., 4jaeH-koppecnonaeHtr PAH,
npogeccop PAH, nokTOp CEIBCKOXO3AUCTBEH-
HBIX Hayk, qupekTop [TA® HII PAH

4.1.3. Arpoxumusi, arpono4YBoBeeHUe, 3alIU-
Ta M KApPaHTUH pacTeHHH (CeJbCKOXO03sIii-
CTBEHHbIE HAYKH)

Tlookosvipos U FO., TOKTOp CENMbCKOXO03SHCTBEH-
HBIX Hayk, Bcepoccuiickuit HUW duronaromno-
rum, T. MockBa

3enenes A.B., IOKTOp CEIbCKOXO3SICTBEHHBIX
Hayk, mpodeccop, DenepanbHbIi HCCIENOBA-
Tenbekuii nentp "HemunnoBka"

Ilempos H.IO., NOKTOp CEThCKOXO3SHCTBEHHBIX
Hayk, nnpodeccop, Boirorpaackuii [AY

Cemenenxo C.A., TOKTOpP CEIbCKOXO3SHCTBEH-
HBIX HaykK, Hpodeccop, IJl. Hay4. COTPYIHHK,
BHHWHNO3

Qunun  B.M., NOKTOp CEIbCKOXO3SIMCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

Editorial Board of the Scientific Journal

4.1. Agronomy, forestry and water management

4.1.1. General agriculture and crop production
(agricultural sciences)

Dubenok N.N., Academician of the RAS, member
of the Bureau of the Branch of the RAS, Russian
State Agrarian University named after Timiryazev

Egorova G.S., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Zelenev A.V., Doctor of Agricultural Sciences, Pro-
fessor, Federal Research Center "Nemchinovka"

Chamurliev O.G., Doctor of Agricultural Scienc-
es, Director of the Research Institute of Funda-
mental and Applied Agrobiotechnologies, Vol-
gograd State Agrarian University

4.1.2. Plant breeding, seed production and bio-
technology (agricultural sciences)

Podkovyrov I.Yu., Doctor of Agricultural Scienc-
es, All-Russian Research Institute of Phyto-
pathology, Moscow

Zelenev A.V., Doctor of Agricultural Sciences,
Professor, Federal Research Center "Nemchinov-
kaH

Egorova G.S., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Tyutyuma N.V., corresponding member of
RAS, Professor of RAS, Doctor of Agricultural
Sciences, Director of PAF SC RAS

4.1.3. Agrochemistry, agro-soil science, plant
protection and quarantine (agricultural sci-
ences)

Podkovyrov I.Yu., Doctor of Agricultural Scienc-
es, All-Russian Research Institute of Phyto-
pathology, Moscow

Zelenev A.V., Doctor of Agricultural Sciences,
Professor, Federal Research Center "Nemchinov-
kaH

Petrov N.Yu., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Semenenko S.Ya., Doctor of Agricultural Scienc-
es, Professor, Chief Researcher, VNIIOZ

Filin V.1, Doctor of Agricultural Sciences, Profes-
sor, Volgograd State Agrarian University
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4.1.4. CagoBojacTBO, OBOIIEBOICTBO, BHHOIPA-
JapCTBO U JEeKAPCTBEHHbIE KYJIbTYPbI (Cejb-
CKOXO0351iiCTBEHHbIE HAYKH)

Tiomwma H.B., 4jaeH-koppecnonaeHtr PAH,
npogeccop PAH, nokTOp CEIBCKOXO3AUCTBEH-
HBIX Hayk, qupekTtop [TA® HII PAH

Ilempos H.IO., NOKTOp CETHCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Boirorpaackuii [AY

Axmeodos A.J[., DOKTOp TEXHUYECKHX HAYK, MPO-
¢deccop, Bonrorpanckuii FAY

Xoosaxoe E.A., HOKTOp CEIbCKOXO3SMCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

Yamypaues O.I., TOKTOp CEIbCKOXO3SUCTBECH-
HBIX Hayk, qupextop HUU dyHnamMeHTanbHBIX U
MPUKIAJHBIX arpoduorexHoioruid, Bomrorpan-
ckuit 'AY

4.1.5. Meaunopanusi, BOAHOe X0351iicTBO M ar-
podusnka (ceibCKOX03s1iiCTBEHHbIE HAYKH)

Osuunnuxos A.C., akanemux PAH, noxrop ceib-
CKOXO3STICTBEHHBIX HayK, Tpodeccop, Bonrorpaz-
ckuii [AY

Ilybenox H.H., akagemuxk PAH, 4nen Owopo
oraeneuus PAH, PTAY-MCXA uMm. K. A. Tu-
MHUDpSI3EBA

Kymx KH., akanemuxk PAH, ®enepanbHblit
Hay4IHBIA IIEHTP arpodKOJIOTHH, MEIHOpaIlud U
3amuTHOro Jecopaspenenuss PAH (®HL] Arpo-
skonoruu PAH)

Menuxoe B.B., yieH-koppecnionaeHT PAH,
HayuyHbI pykoBoauTenb Bcepoccuiickoro HUN
OpOILIAEMOro 3eMIIeeNus
http://vniioz.ru/institut/sotrudniki.shtml

Xoosaxoe E.A., HOKTOp CEIbCKOXO3SHCTBEHHBIX
Hayk, nnpodeccop, Bonrorpaackuii [AY

Ilpoe3oos I1.H., TOKTOp CEThCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Caparopckuii [AY

4.1.5. Meaunopanusi, BOAHOe X0351iicTBO M ar-
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podusuka (TexHnyeckue HAyKH)
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OHAJIbHOM axanemMuu benapycm, moxtop Tex-
HHUYECKUX HAyK, IVIABHBI HAay4HBI COTPYIHUK,
WuctutyTt menuopanuu (Pecriyomnuka benapycs)

bouapnukoe B.C., NOKTOp TEXHHUYECKHUX HayK,
Y4enslit cekperapb, Bonrorpaackuii AY

Bacunves C.M., TOKTOp TEXHUYECKUX HayK, Poc-
CUHCKHMI Hay4HO-MCCIIEAOBATEIbCKUI HHCTUTYT
mpo0iIeM MeTHopaIuu

4.1.4. Horticulture, vegetable growing, viticul-
ture and medicinal crops (agricultural sciences)

Tyutyuma N.V., corresponding member of
RAS, Professor of RAS, Doctor of Agricultural
Sciences, Director of PAF SC RAS

Petrov N.Yu., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Akhmedov A.D., Doctor of Technical Sciences,
Professor, Volgograd State Agrarian University

Khodyakov E.A., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Chamurliev O.G., Doctor of Agricultural Scienc-
es, Director of the Research Institute of Funda-
mental and Applied Agrobiotechnologies, Vol-
gograd State Agrarian University

4.1.5. Land reclamation, water management
and agrophysics (agricultural sciences)

Ovchinnikov A.S., Doctor of Agricultural Scienc-
es, Professor, Academician of the Russian
Academy of Sciences, Volgograd State Agrarian
Universitys

Dubenok N.N., Academician of the of the RAS,
member of the Bureau of the Branch of the RAS,
Russian State Agrarian University named after
Timiryazev

Kulik K.N., Academician of the Russian Acad-
emy of Sciences, Federal Research Centre of
Agroecology, amelioration and protective affor-
estation RAS

Melikhov V.V., Corresponding Member of the
Russian Academy of Sciences,

Scientific Leader of the All-Russian Institute of
Irrigated Agriculture

Khodyakov E.A., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Proezdov P.N., Doctor of Agricultural Sciences,
Professor, Saratov State Agrarian University

4.1.5. Land reclamation, water management
and agrophysics (technical sciences)

Likhatsevich A.P., Corresponding Member, Na-
tional Academy of Belarus, Doctor of Technical
Sciences, Chief Resecarcher, Institute of Land
Reclamation (Belarus)

Bocharnikov V.S., Doctor of Technical Sciences,
Scientific Secretary of the Volgograd State
Agrarian University

Vasiliev S.M., Doctor of Technical Sciences,
Russian Research Institute for Problems of Land
Reclamation
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Axmeodos A.J[., DOKTOp TEXHUYECKHX HAYK, MPO-
¢deccop, Bonrorpanckuii TAY

Ilaxomos A.A., TOKTOp TEXHUYECKUX HAyK, MPO-
¢deccop, Bonrorpanckuii TAY

4.1.6. JlecoBeneHue, JIECOBOACTBO, JIeCHbIE
KYJbTYpPbL, arpojiecoMeJMopaius, o3ejieHe-
HHe, JIeCHAsl MHUPOJIOTUsl M Takcamus (cejb-
CKOXO0351/iCTBEHHBIC HAYKH)

Kymx KH., akanemuxk PAH, ®enepanbHblit
Hay4IHBIA IIEHTP arpodKOJIOTHH, MEITHOpaIlud U
3amuTHOro Jecopassenenuss PAH (®HL] Arpo-
skonoruu PAH)

Hesanyosa E.A., TOKTOp CENbCKOXO3SMCTBEHHBIX
HayK, rpodeccop, TUPEKTOP UHCTUTYTa €CTECTBEH-
HBIX HayK, Bonrorpaackuii roCyHUBEPCUTET

Kynux A.K., xaHaugaT CelbCKOXO3SHCTBEHHBIX
Hayk, ®HL[ Arposkonoruu PAH

Ilpoe3oos I1.H., TOKTOp CEThCKOXO3SHCTBEHHBIX
Hayk, nmpodeccop, Caparopckuii [AY

Tlookosvipos U.FO., TOKTOp CENMbCKOXO03SHCTBEH-
HBIX Hayk, Bcepoccuiickuit HUW duronaromno-
rum, T. MockBa

4.2. 300TexHMA M BeTepHHAPHUS

4.2.1. IlaTtonorusi KMBOTHBIX, MopdoJorus,
(¢pusuosorusi, papMaxKoJIOrus U TOKCHKOJIOI U
(BeTeprHHApHBbIE HAYKH)

Inemawos K.B., 4ieH-koppecnionaeHt PAH,
JOKTOp BETepHUHApHBIX Hayk, pekrop PI'BOY
BO «CII6I'YBMy, 1. Cankr-IlerepOypr

Cmexonvuuxos A.A., akanemuxk PAH, moxrtop
BETEPUHAPHBIX Hayk, npodeccop, ®I'BOY BO
«CIIoI' YBM»

Amycesuu A.U., akagemuk PAH, noxrop Bere-
pUHApHBIX HayK, pekTop BurteOckoii rocymap-
CTBEHHOW aKaJIeMUM BETEPUHAPHOW MEIUIIMHBI
(Pecniy0mnuka benapycs)

Poiorcxoea I.@., NOKTOp OHONOTHUECKUX HAYK,
npodeccop, Kypckast [CXA um. MBanosa W.1.

Psonos A.A., noktop OHONOTHYECKUX HAYK, MPO-
¢deccop, mpopektop no HUP, Bonrorpanckuii
ray

baiimuwes X. 5., TOKTOp OHMOJIOTMYECKUX HAYK,
npogeccop, Camapckuii [AY

Psonosa T.A., xkanaunat OUOJOTMYECKUX HAYK,
noueHnt, Bonrorpanckuit [AY

Akhmedov A.D., Doctor of Technical Sciences,
Professor, Volgograd State Agrarian University

Pakhomov A.A., Doctor of Technical Sciences,
Professor, Volgograd State Agrarian University

4.1.6 Forest science, silviculture, agroforestry,
landscaping, forest pyrology and inventory
(agricultural sciences)

Kulik K.N., Academician of the Russian Acad-
emy of Sciences, Federal Research Centre of
Agroecology, amelioration and protective affor-
estation RAS

Ivantsova E.A., Doctor of Agricultural Sciences,
Professor, Director of the Institute of Natural Sci-
ences, Volgograd State University

Kulik A.K., Candidate of Agricultural Sciences, Na-
tional Science Center of Agroecology RAS

Proezdov P.N., Doctor of Agricultural Sciences,
Professor, Saratov State Agrarian University

Podkovyrov I.Yu., Doctor of Agricultural Scienc-
es, All-Russian Research Institute of Phyto-
pathology, Moscow

4.2. Animal science and veterinary medicine

4.2.1. Animal pathology, morphology, physiol-
ogy, pharmacology and toxicology (veterinary
sciences)

Plemyashov K.V., Corresponding Member of
the Russian Academy of Sciences, Doctor of
Veterinary Sciences, Rector of St. Petersburg
State University of Veterinary Medicine

Stekolnikov A.A., Doctor of Veterinary Sciences,
Professor, Academician of the Russian Academy
of Sciences, St. Petersburg State University of Vet-
erinary Medicine

Yatusevich A.1., Academician of RAS, Doctor of
Veterinary Sciences, Rector of Vitebsk State
Academy of Veterinary Medicine (Belarus)

Ryzhkova G.F., Doctor of Biological Sciences,
Professor, Kurgan State Agricultural Academy
named after Ivanova L.

Ryadnov A.A., Doctor of Biological Sciences,
Professor, Vice-Rector for Research, Volgo-
grad State Agrarian University

Baimishev Kh.B., Doctor of Biological Sciences,
Professor, Samara GAU

Ryadnova T.A., Candidate of Biological Sci-
ences, Associate Professor, Volgograd State
Agrarian University
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4.2.2. Canurapusi, rurieHa, 3KoJorus, BeTe-
PMHApHO-CAHUTAPHAsA 3KcHepTH3a W Ouode3-
OMACHOCTh (BeTepUHAPHbIE HAYKH)

Psonos A.A., nokTop OHONOTHYECKUX HAYK, MPO-
¢deccop, mpopekrtop no HUP, Bonrorpanckuii
ray

3nenkun J{.A., NOKTOpP OHMOJOrMYECKUX HAayK,
Bonrorpanckuit AY

Cyxunun A.A., NOKTOp OHMOJIOTMYECKHX HaYK,
npogeccop, npopekrop, Cankr-IleTepOyprekuii
FOCYAAPCTBEHHBINI YHUBEPCUTET BETEPUHAPHOMN
METUITAHBI

4.2.3. Undexunonnbie 60jJe3HU 1 MMMYHOJIO-
TUsl dKUBOTHBIX (BeTepUHAPHbIE HAYKH)

Psonos A.A., noktop OHONOTHYECKUX HAYK, MPO-
¢deccop, mpopektop no HUP, Bonrorpanckuii
ray

Cyxunun A.A., NOKTOp OHMOJIOTMYECKHX HaYK,
npodeccop, npopekrop, Cankr-IlerepOyprekuii
FOCYAAPCTBEHHBINI YHUBEPCUTET BETEPUHAPHOMN
METUITAHBI

Amycesuu A. Y., akagemuk PAH, noxrop Bere-
pUHApPHBIX HayK, pekTop BurteOckoii rocymap-
CTBEHHOW aKaJIeMUM BETEPUHAPHOW MEIUIIMHBI
(Pecniyonuka benapych)

Cawmnuna JI.IO., NOKTOp BETEPUHAPHBIX HaYK,
TJIABHBIN HAYYHBIN COTPYJHHK, 3aB. JJA00OPaTOPH-
el ummyHnosorun, Bceepoccutickuiit HU Berepu-
HApHBIA MHCTHTYT MATOJOTUH, (HapMaKoIOTUH H
teparnuu PAH

4.2.4. YacTtHaa 300TexHHs, KOPpMJIEHHE, TeX-
HOJIOTUM TPUIOTOBJICHUSI KOPMOB M INpPOHU3-
BOJACTBA MPOAYKIUH KUBOTHOBOJCTBA (CeJIb-
CKOXO0351/iCTBEHHBIC HAYKH)

Topnos U.®., akagemuk PAH, noxTOp cenbcko-
XO3SUCTBEHHBIX HayK, mpodeccop, Hay4HBIH
pykoBoautens IloBomkckoro HMUM npousBoa-
CTBa M 1epepabOTKN MSICOMOJOYHOM MPOIYKIINH,
npodeccop Bomrorpamckoro I'AY, 3aB. kaden-
poit  "TexHONOrusi THUIIEBBIX IPOU3BOIACTB"
Bonl'TY, 3acmyxenuslii nedarens Hayku PO,
JBaxbl JaypeaT npemuu lIpaBurensctBa PD B
00JIacTH HAYKH B TEXHUKH

Moconos A.A., NTOKTOp OHOJIOIMYECKUX HaYK,
[oBomxkckuit HUM npousBoacTBa U mnepepadoT-
KH MSCOMOJIOYHOM MPOTYKITHH

Bapaxun A.T., TOKTOp CEIbCKOXO3SIICTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

4.2.2. Sanitation, hygiene, ecology, veterinary
and sanitary expertise and biosafety (veteri-
nary sciences)

Ryadnov A.A., Doctor of Biological Sciences,
Professor, Vice-Rector for Research, Volgo-
grad State Agrarian University

Zlepkin D.A., Doctor of Biological Sciences, Pro-
fessor, Volgograd State Agrarian University

Sukhinin A.A., Doctor of Biological Sciences,
Professor, St. Petersburg State University of Vet-
erinary Medicine

4.2.3. Infectious diseases and animal immunol-
ogy (veterinary sciences)

Ryadnov A.A., Doctor of Biological Sciences,
Professor, Vice-Rector for Research, Volgo-
grad State Agrarian University

Sukhinin A.A., Doctor of Biological Sciences,
Professor, St. Petersburg State University of Vet-
erinary Medicine

Yatusevich A.I, Academician of RAS, Doctor of
Veterinary Sciences, Rector of Vitebsk State Acad-
emy of Veterinary Medicine (Belarus)

Sashnina L.Yu., Doctor of Veterinary Sciences,
Chief Researcher, Head Laboratory of Immunol-
ogy, All-Russian Scientific Research Institute of
Veterinary Institute of Pathology, Pharmacology
and Therapy, Russian Academy of Sciences

4.2.4 Private zootechnics, feeding, feed and
livestock production technologies (agricultural
sciences)

Gorlov LF., Academician of the Russian Acad-
emy of Sciences, Doctor of Agricultural Scienc-
es, scientific director of the Volga Research Insti-
tute for the Production and Processing of Meat
and Dairy Products, professor of the Volgograd
State Agrarian University, Head of the Depart-
ment of Food Production Technology of Vol-
GTU, Honored Scientist of the Russian Federa-
tion, twice laureate of the Russian Government
Prize in science and technology

Mosolov A.A., Doctor of Biological Sciences, Volga
Research Institute of Production and Processing of
Meat and Dairy Products

Varakin A.T., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University
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Hamwvipos A.K., IOKTOp CEIbCKOXO3SMCTBEHHBIX
HayK, mpodeccop, JeKaH arpapHoro (akyiabrera
KasMebInkoro rocy1apcTBEHHOI'O YHUBEPCHUTETA

Cnoocenkuna ~ M.HM.,  4iaeH-KOPPeCIOHIEHT
PAH, noktop Ouoornyeckux Hayk, mpodeccop,
nupekrop IloBomkckoro HUW npousBoacTsa u
nepepadoTKH MICOMOJIOYHOM MPOTYKIIHH

Yamypaues H.I'., TOKTOp CENbCKOXO35HCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

4.2.5. PazBeieHne, cejleKIMsl, TeHETUKA U OHO-
TEXHOJIOTHS KHBOTHBIX (C€JIbCKOX035iiCTBEH-
HbIE¢ HAYKH)

Topnos U.®., akagemuk PAH, noxTOp cenbcko-
XO3SUCTBEHHBIX HayK, mpodeccop, Hay4HBIH
pykoBoautens IloBomkckoro HMUM npousBoa-
CTBa M 1epepabOTKH MSICOMOJIOYHOH MPOIYKIINH,
npodeccop Bomarorpanckoro I'AY, 3aB. kaden-
poit  "TexHONOrusi THUIIEBBIX IPOU3BOICTB"
Bonl'TY, 3acmyxenuslii nedareins Hayku PO,
JBaxbl JaypeaT npemuu lIpaBurensctBa PD B
00JIacTH HAYKH M TEXHUKH

baiimuwes X. 5., TOKTOp OHMOJIOTMYECKUX HAYK,
npogeccop, Camapckuii [AY

Bonoxoe H.M., noktop OHOJOIMYECKHUX HAayK,
npodeccop, BHUUmnem

Koxanos A.Il., MOKTOp CETBCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

Panoenun A.B., NOKTOp CEThCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Bonrorpanckuii AY

®edomos C.B., JIOKTOp BeTEpUHAPHBIX HaYK,
npogeccop, Mockosckas T ABMub

Yexoodapuou ®.H., NOKTOp BETepHUHAPHBIX HAYK,
npodeccop, ['opckuit TAY

Koxanoe M.A., MOKTOp CETBCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

4.2.5. PazBenenue, cejeKiUsA, reHeTHKa U OHO-
TEXHOJIOTHS ;KUBOTHBIX (0HOI0THYECKHE HAYKH)

Panoenun J{.A., NOKTOp OHOJOrMYECKHUX HaYK,
Bonrorpanckuit AY

Cnoocenkuna ~ MM,  4iaeH-KOPPeCIOHIEHT
PAH, noktop Ouojiornyeckux Hayk, mpodeccop,
nupekrop IloBomkckoro HUW npousBoacTsa u
nepepabdoTKH MICOMOJIOYHOM MPOTYKIIHH

Moconosa H.H., nokTop OMOJIOTMYECKUX HAYK,
I'maBHelii HayuHbI coTpyaHuK IloBoimkckoro
HWU npownsBosacTBa U nepepaboTKH MICOMOIOY-
HOHM IPOAYKLIHU

Natyrov A.K., Doctor of Agricultural Sciences,
Professor, Dean of the Agrarian Faculty of Kal-
myk State University

Slozhenkina M.1., Doctor of Biological Sciences,
Corresponding Member of RAS, Professor, Di-
rector of the Volga Research Institute of Production
and Processing of Meat and Dairy Products

Chamurliev N.G., Doctor of Agricultural Sciences,
Professor, Volgograd Agrarian State University

4.2.5 Breeding, Selection, Genetics and Animal
Biotechnology (Agricultural Sciences)

Gorlov LF., Academician of the Russian Acad-
emy of Sciences, Doctor of Agricultural Scienc-
es, scientific director of the Volga Research Insti-
tute for the Production and Processing of Meat
and Dairy Products, professor of the Volgograd
State Agrarian University, Head of the Depart-
ment of Food Production Technology of Vol-
GTU, Honored Scientist of the Russian Federa-
tion, twice laureate of the Russian Government
Prize in science and technology

Baimishev Kh.B., Doctor of Biological Sciences,
Professor, Samara GAU

Volokhov I.M., Doctor of Biological Sciences, Pro-
fessor, All-Russian Research Institute of Breeding

Kohanov A.P., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Randelin A.V., Doctor of Agricultural Sciences,
professor, Volgograd State Agrarian University

Fedotov S.V., Doctor of Veterinary Sciences, Profes-
sor, Moscow State Academy of Veterinary Medicine

Chekhodaridi F.I., Doctor of Veterinary Scienc-
es, Professor, Gorsky State Agrarian University

Kohanov M.A., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

4.2.5 Breeding, Selection, Genetics and Animal
Biotechnology (Agricultural Sciences)

Randelin D. A, Doctor of Biological Sciences, Vol-
gograd State Agrarian University

Slozhenkina M.1., Doctor of Biological Scienc-
es, Corresponding Member of RAS, Profes-
sor, Director of the Volga Research Institute of
Production and Processing of Meat and Dairy
Products

Mosolova N.1I., Doctor of Biological Sciences,
Chief Researcher of the Volga Research Institute
of Production and Processing of Meat and Dairy
Products
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3nenkun J{.A., NOKTOpP OHMOJOrMYECKUX HayK,
Bonrorpanckuit AY

4.2.6. PpiOHOe X03:1iicTBO, aKBaKyJbTypa H
NPOMBIIIJIEHHOe PbIO0IOBCTBO (CeIbCKOXO-
3/iCTBEHHBIC HAYKH)

Panoenun J{.A., NOKTOp OHOJOrMYECKHUX HaYK,
npodeccop, Bonrorpanckuii 'AY

Bacunves A.A., MOKTOp CETbCKOXO3SICTBEHHBIX
HayK, npodeccop, MOCKOBCKas rocy1apcTBeHHAS
aKaJgeMHs BETCPUHAPHON MEIUIIMHBI U OHOTEX-
nHonorun — MBA umenu K. U. Ckpsibuna

Iycesa HO.A., NOKTOp CEIBCKOXO3SHCTBEHHBIX
Hayk, CapaTOBCKUII TOCYZapCTBEHHBI yHHBEp-
CHUTET I'CHCTUKH, OMOTEXHOJIOTMH M WH)KCHEPUHU
nmenu H. . Basunosa

baxapesa A.A., NOKTOp CEIbCKOXO3SMCTBEHHBIX
HayK, ACTpaxaHCKUH TOCYJapCTBEHHBIA TEXHHUYE-
CKH yHUBEpCUTET, IHCTUTYT ppIOHOTO XO035iiCTBa,
OWOJIOTYY U TIPUPOIOIIOIE30BaAHHS

4.2.6. PpiOHOe X0371iicTBO, aKBaKyJbTypa H
NPOMBILIJIEHHOE PBHIOOJIOBCTBO (OMoOJIO0THYe-
CKHe HAYKH)

Panoenun J{.A., NOKTOp OHOJOrMYECKHX HaYK,
Bonrorpanckuit AY

Bacunvee A.A., MOKTOp CETbCKOXO3SICTBEHHBIX
HayK, npodeccop, MOCKOBCKas rocy1apcTBeHHAS
aKaJgeMHs BETCPUHAPHON MEIUIIMHBI U OHOTEX-
Honorun — MBA umenu K. U. Ckpsibuna

Iycesa FO.A., NOKTOp CETHCKOXO3SHCTBEHHBIX
Hayk, CapaTOBCKUIl TOCYZapCTBEHHBI yHHBEp-
CHUTET I'CHCTUKH, OMOTEXHOJIOTMH M WH)KCHEPUHU
nmenu H. . Basuiosa

baxapesa A.A., NOKTOp CEIbCKOXO3SMCTBEHHBIX
HayK, ACTpaxaHCKUH TOCYJapCTBEHHBIA TEXHHUYE-
CKH yHUBEpCUTET, IHCTUTYT ppIOHOTO XO035iiCTBa,
OWOJIOTYY U TIPUPOIOIIOIE30BaAHHS

4.3.1. TexHosorum, MalIMHbLI U 000PYAOBaHUE
AJIsl arponpoMBILIIJIEHHOT0 KoMIljiekca (Tex-
HUYeCcKHe HAYKH)

Jluxayesuu A.Il., yien-koppecnonaenT Hamu-
OHAJIbHOM axanemMuu benapycm, mokTtop Tex-
HHUYECKUX HAyK, IVIABHBI HAay4HBI COTPYIHUK,
WuctutyTt menuopanuu (Pecriyomnuka benapycs)

Sueanwun  B.I, HOKTOp TEXHUYECKHUX HAYK,
npodgeccop PAH, nepBblii IpopeKTOp — NpOpeEK-
TOp O Hay4yHOH pabore ¥ HU(PPOBOH TpaHCchOp-
manuu, Kazanckuii [AY

Zlepkin D.A., Doctor of Biological Sciences, Vol-
gograd State Agrarian University

4.2.6. Fisheries, aquaculture and industrial
fisheries (agricultural sciences)

Randelin D. A, Doctor of Biological Sciences, pro-
fessor, Volgograd State Agrarian University

Vasiliev A.A., Doctor of Agricultural Sciences,
Professor, Moscow State Academy of Veterinary
Medicine and Bio-Technology - MBA named
after K. I. Scriabin

Guseva Yu.A., Doctor of Agricultural Sciences,
Saratov State University of Genetics, Biotech-
nology and Engineering named after N.I. Vavi-
lov

Bakhareva A.A., Doctor of Agricultural Sciences,
Astrakhan State Technical University, Institute of
Fisheries, Biology and Environmental Manage-
ment

4.2.6. PpiOHOe X0371iicTBO, aKBaKyJbTypa H
NPOMBILIJIEHHOE PbI00JOBCTBO (OMOTOTHYe-
CKHe HAYKH)

Randelin D. A, Doctor of Biological Sciences, Vol-
gograd State Agrarian University

Vasiliev A.A., Doctor of Agricultural Sciences,
Professor, Moscow State Academy of Veterinary
Medicine and Bio-Technology - MBA named
after K. I. Scriabin

Guseva Yu.A., Doctor of Agricultural Sciences,
Saratov State University of Genetics, Biotech-
nology and Engineering named after N.I. Vavi-
lov

Bakhareva A.A., Doctor of Agricultural Sciences,
Astrakhan State Technical University, Institute of
Fisheries, Biology and Environmental Manage-
ment

4.3.1. TexHosoruu, MalIMHbLI U 000PYAOBaAHUE
AJISl arponpoMbILLIEHHOT0 KoMILIekca (Tex-
HUYeCcKHe HAYKH)

Likhatsevich A.P., Corresponding Member, Na-
tional Academy of Belarus, Doctor of Technical
Sciences, Chief Researcher, Institute of Land
Reclamation (Belarus)

Ziganshin B.G., Professor of the Russian Academy
of Sciences, Doctor of Technical Sciences, First
Vice-Rector — Vice-Rector for Scientific Work and
Digital Transformation, Kazan State University

10
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Yenenckuii M.A., TOKTOp TEXHUYECKHX HayK,
npodeccop, Psazanckuit TATY

Llanpoe M.H., nOKTOp TEXHUYECKUX HAyK, IPO-
¢deccop, Bonrorpanckuii TAY

@omun C./]., TOKTOp TEXHUYECKUX HAyK, Bonro-
rpaackuit FAY

Hoeukos A.E., TOKTOp TEXHUYECKUX HAYK, YJI€H-
xopp. PAH, ®I'bHY BHMNINO3, nupexrop

Psaonoe A.HM., DOKTOp CEIBCKOXO3SHCTBEHHBIX
Hayk, npodeccop, Bonrorpaackuii [AY

bopucenxo HU.b., NOKTOp TEXHUYECKUX HAYK,
Bonrorpanckuit AY

Tanuy JI.C., 10KTOp TEXHHYECKUX HayK, mpodec-
cop, Bonrorpanckuit 'AY

4.3.2. DJeKTPOTEXHOJIOTHH, IJIEKTPOOOOPYyI0-
BaHHE M JHEProcHadKeHHe arponpoMbIIIJIeH-
HOT'0 KOMILJIeKCa (TeXHuYeCKHe HAYKH)

IO0aeé U.B., TOKTOp TEXHUYECKUX HAYK,
npodeccop, Kybanckuit [AY

Eeooxumos A.Il., xaHmumaT TEXHUYECKUX HAYK,
noueHnt, Bonrorpanckuit [AY

Ilapmanan A.Il, NOKTOp TEXHUYECKUX HAYK,
npogeccop, Bonrorpanckuii 'AY

Tanuy JI.C., 10KTOp TEXHHYECKUX HayK, mpodec-
cop, Bonrorpanckuit AY

4.3.3. IIunmeBble cucTeMbl (OHOJOTHYECKHE
HAYKH)

Yepnyxa U.M., akanemuxk PAH, noxtop TexHu-
yeckux Hayk, npodeccop, ®HIl mumeBbix cu-
crem uMm. B. M. I'opbarosa» PAH

babuncku Jlazno, npodeccop, JOKTOP, AUPEKTOP
WHCTUTYTa KOPMOBBIX M THIIEBBIX OMOTEXHOIO-
ruii, JleOpenenckuii yausepcuret (BeHrpust)
http://mek.unideb.hu/hu/node/71

Topnoe U.®., akanemuk PAH, 1oxTop cenbcko-
XO3SUCTBEHHBIX HayK, mpodeccop, Hay4HBIH
pykoBoautens IloBomkckoro HUM npousBoa-
CTBa M mepepabOTKN MSICOMOJIOYHOHN MPOMYKIINH,
npodeccop Bomarorpaackoro I'AY, 3aB. kaden-
poit  "TexHONOrusi THUIIEBBIX IPOU3BOICTB"
Bonl'TY, 3acmyxenuslii nedareinb Hayku PO,
JBaXbl JaypeaT npemun lIpaBurensctBa PD B
00JIacTH HAYKH B TEXHUKH
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Uspensky I.A., Doctor of Technical Sciences,
Ryazan State Agrotechnological University

Shaprov M.N., Doctor of Technical Sciences, Pro-
fessor, Volgograd State Agrarian University

Fomin S.D., Doctor of Technical Sciences, Vol-
gograd State Agrarian University

Novikov A.E., Doctor of Technical Sciences, Cor-
responding Member of the Russian Academy of
Sciences, GNU VNIIOZ, Director

Ryadnov A.I., Doctor of Agricultural Sciences,
Professor, Volgograd State Agrarian University

Borisenko 1.B., Doctor of Technical Sciences,
Volgograd State Agrarian University

Gapich D.S., Doctor of Technical Sciences, Pro-
fessor, Volgograd State Agrarian University

4.3.2. Electrical technologies, electrical equip-
ment and power supply of the agro-industrial
complex (technical sciences)

Yudaev 1 V., Doctor of technical sciences, profes-
sor, Kuban State University

Evdokimov A.P., Candidate of Technical Scienc-
es, Associate Professor, Volgograd State Agrari-
an University

Darmanyan A.P., Doctor of Technical Sciences,
Professor, Volgograd State University

Gapich D.S., Doctor of Technical Sciences, Pro-
fessor, Volgograd State Agrarian University

4.3.3. Food systems (biological sciences)

Chernukha 1. M., Academician of the Russian
Academy of Sciences, Doctor of Technical Sci-
ences, Professor, V. M. Gorbatov Food Science
Research Center" RAS

Babinski Lazlo, professor, doctor, director of the
Institute of Feed and Food Biotechnology, De-
brecen University (Hungary)

Gorlov LF., Academician of the Russian Acad-
emy of Sciences, Doctor of Agricultural Scienc-
es, scientific director of the Volga Research Insti-
tute for the Production and Processing of Meat
and Dairy Products, professor of the Volgograd
State Agrarian University, Head of the Depart-
ment of Food Production Technology of Vol-
GTU, Honored Scientist of the Russian Federa-
tion, twice laureate of the Russian Government
Prize in science and technology



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:

N 2 (74), 2024

HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

Cnoocenkuna ~ MM,  4iaeH-KOPPeCIOHIEHT
PAH, noktop Ouoiornyeckux Hayk, mpodeccop,
nupekrop IloBomkckoro HUW npousBoacTsa u
nepepadoTKH MICOMOJIOYHOM MPOTYKIIHH

Tupo T.M., TOKTOp TEXHMYECKUX HayK, mpodec-
cop, PTAY-MCXA um. K.A. Tumupszena

Xpamoea B.H., NOKTOp OHOJOrMYECKHX HayK,
npodeccop, Bonrorpanckuii rocynapcTBeHHBIH
TEXHUYECKHI YHUBEPCUTET, JeKaH (haKyJabTera
TEXHOJIOTUHY THIIEBLIX MPOU3BOICTB

3onomokonosa C.B., TOKTOp TEXHUYECKUX HaYK,
npodeccop, Actpaxanckuii I'TY, VdeHslid cek-
perapb

Moconosa H.H., nokTop OMOJIOTMYECKHX HAYK,
[JIABHBIA Tray4dHbli coTpyaHuK IloBomkckoro
HUWU npownsBoacTBa U nepepadboTKH MSCOMOIOY-
HOM NMPOAYKIUU

Slozhenkina M.1., Doctor of Biological Sciences,
Corresponding Member of RAS, Professor, Di-
rector of the Volga Research Institute of Production
and Processing of Meat and Dairy Products

Giro T.M., Doctor of Technical Sciences, Profes-
sor, RGAU-Moscow Agricultural Academy
named after K.A. Timiryazev

Khramova V.N., Doctor of Biological Sciences, Pro-
fessor, Volgograd State Technical University, Dean
of the Faculty of Food Production Technology

Zolotokopova S.V., Doctor of Technical Sciences,
Professor, Astrakhan State Technical University,
Scientific Secretary

Mosolova N.1I., Doctor of Biological Sciences,
Chief Researcher of the Volga Research Institute
of Production and Processing of Meat and Dairy
Products

© ®I'bOY BO Bomnrorpaackuii 'AY, 2024

12



*kikk H3BECTHSA ¥x¥x%

HH>XHEBOAXXCEKOI'O ArPOYHHBEPCHTETCKOI'O KOMIOAEKCA: No 2 (74) 2024
HAYKA H BBICIUEE NIPOPECCHOHAABHOE OBPA30BAHHE

ArPOHOMUSA, NECHOE U BOOHOE XO3AUCTBO /
AGRONOMY, FORESTRY AND WATER MANAGEMENT

DOI: 10.32786/2071-9485-2024-02-01
BIOENERGETIC ASSESSMENT OF CULTIVATION OF GRAIN CROPS
ON PLACOR LANDSCAPES

'Voronov S. L., 2p|eskachev Yu. N., 34pstarkhanova T. S., 5Nagaev M. R.

'Federal Research Center "Nemchinovka"
Moscow, Russian Federation
2 Volgograd State Agrarian University
Volgograd, Russian Federation
3Dagestan State Agrarian University named after M. M. Dzhambulatov
Makhachkala, Dagestan Republic, Russian Federation
4Peoples' Friendship University of Russia
Moscow, Russian Federation
SChechen State University named after A. A. Kadyrov
Grozny, Chechen Republic, Russian Federation

Corresponding author E-mail: pleskachiov@yandex.ru

Received 17.01.2023 Submitted 10.03.2024
Summary
The article presents the results of a comparative bioenergetic assessment of grain crops in the mountain-
ous landscapes of the Chechen Republic
Abstract

Introduction. Increasing soil fertility is possible only through improving the system of agriculture and
crop rotations, which should be based on agroecological principles, providing simultaneously with en-
suring high productivity, reproduction of soil fertility, obtaining environmentally friendly products and
preserving the environment. Therefore, the development and implementation of optimal crop rotations
and basic tillage techniques based on modern working bodies is relevant today. Objects of research.
Crops of winter and spring wheat, spring barley, chickpeas. Materials and methods. Research on the
study of bioenergetic assessment of grain cultivation in four crop rotations and two plots with perma-
nent crops of winter wheat and spring barley was carried out for five years from 2017 to 2021 in the
steppe zone on a mountainous landscape in LLC Agrovin-Sultan of the Shelkovsky district of the Che-
chen Republic. Results and conclusions. The highest yield of winter wheat of 3.89 t/ha was estab-
lished in a two-field crop rotation, that is, by 2.20 t/ha, or 130% more in comparison with permanent
sowing. The highest yield of spring barley in the experiment on a flat landscape of 3.38 t/ha was estab-
lished in a five-field crop rotation, which turned out to be 1.47 t/ha, or 77% more compared to perma-
nent sowing. The highest yield of spring wheat was formed in the five-field crop rotation and amounted
to 3.18 t/ha. When cultivating winter wheat in a two-field crop rotation, the energy efficiency coefficient
was the highest and amounted to 4.20 units. The coefficient of energy efficiency in the cultivation of
spring barley in permanent crops was 2.13 units. When cultivating spring barley in a five-field crop ro-
tation, the energy efficiency coefficient was the highest and amounted to 3.77 units. When cultivating
spring wheat in the four—field crop rotation "black steam — winter wheat - spring wheat - spring barley",
the energy efficiency coefficient was 3.52 units. When cultivating spring wheat in the five—field crop
rotation "black steam — winter wheat — spring wheat — chickpeas — spring barley", the energy efficiency
coefficient increased to 3.59 units. When cultivating chickpeas on a flat landscape in a five-field crop
rotation "black steam — winter wheat — spring wheat — chickpeas — spring barley", the energy efficiency
coefficient was 3.47 units.

Keywords: placor landscapes, cultivation of cereal crops, yield of cereals.
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AKTyanbHOCTb. [1oBbIlLIEHNE NIIOSOPOAUS MOYB BO3MOXHO TOSIbKO 3a CYET COBEPLUEHCTBOBAHWS CU-
CTEMbI 3eMneaenvs n ceBoobopoToB, KOTOPbIE AOSTKHbI CTPOUTLCA Ha arpO3KOSIOMMHECKMX NPUHLUMMAX, npeay-
CMaTpuBaKoLLMX OOHOBPEMEHHO C ODECNEYEHVMEM BbICOKOW MPOLYKTUBHOCTM, BOCMPOM3BOACTBO MOYBEHHOIO
NNoAopoaus, Mosy4eHUs AKOSOrMY4ECKN YMCTON NPOAYKLIMA U COXPaHEHMWsT OKpy»KatoLen cpeabl. [oatomy pas-
paboTka 1 BHeApPEHWE ONTMMarbHbIX CEBOOBOPOTOB 1 MPUEMOB OCHOBHOWM 06PabOoTKM NOYBLI HA OCHOBE COBpe-
MEHHbIX pabo4Mx OpraHOB aKTyarlbHOro M Ha CerogHsALWHWA AeHb. ObBbeKkTbl uccnegoBaHum. oceBbl 03MMON
N APOBOW MNLUEHWLBI, SPOBOTO A4YMeHs1, HyTa. MaTepuanbi n MeToabl. ccrieqoBaHus no nsydeHuto broaHepre-
TUYECKOWN OLEHKM BO3AESbIBAHMSI 3€PHOBBIX KYMbTYP B YETLIPEX CEBOOOOPOTaX M ABYX y4acTkax C 6ECCMEHHbI-
MW NOCEBaAMM O3UMOW MLIEHULIbI U APOBOr0 SYMEHS1 MPOBOAMIN Ha NPOTshkeHun nATr et ¢ 2017 no 2021 roab!
B CTEMNHOW 30He Ha nnakopHom naHgwadgte B OO0 «ArpoBuH-CyntaH» LLlenkoBckoro paroHa YeyeHckom Pec-
nyonvkn. PesynbTatbl U BbiBOAbl. HanborbLuas ypoXxanHOCTb 03UMON MweHuubl 3,89 T/ra ycTaHoBMEHa B
OBYXMOSbHOM CeBo0BopoTeE, TO ecTb Ha 2,20 T/ra, nnn Ha 130% 6onbLue B cpaBHEHUM C GECCMEHHBIM MOCEBOM.
Havbonbluas ypoXkanHoCTb APOBOro S4MEHS! B OMbITE Ha NakopHOM naHawadte 3,38 T/ra ycTaHOBREHa B Ms-
TUMNOMBHOM CEBOOBOPOTE, YTO OKasanach Ha 1,47 T/ra, unm Ha 77% 6onbLue no cpaBHEHWO C 6ECCMEHHBIM MO-
ceBoM. Havbornbluasi ypoxxanHoCTb SpOBOM MLEHULbI (hopMuMpoBarnack B NATUNONLHOM CEBOOBOPOTE U COCTa-
Buna 3,18 1/ra. lNpu BO3AENbIBAHMN 03UMOW MLUEHMLIbI B ABYXMONbHOM CEBOOBOPOTE KO3MMPULIMEHT SHEPreTU-
Yyeckon 3hpdeKTUBHOCTU Bbin cambiM BbICOKMM U cocTaenan 4,20 eamHuupbl. KoadduumeHT aHepreTuieckomn
3O PEKTMBHOCTI NPY BO3AENMbIBAHNM APOBOro A4YMEHS B 6eCcCMeHHbIX noceBax coctaBnsan 2,13 eguHnupl. [Npy
BO3AESbIBAHNM SSPOBOTO A4MEHS B MATMMOSILHOM CEBOOBOPOTE KOIhDULMEHT SHEPreTUHECKOM 3ChHEKTUBHOCTH
Obln cambIM BbICOKUM U cocTaBnan 3,77 eavHuubl. [Npn Bo3genbiBaHUM SpOBON MLIEHWLbI B YETLIPEXMOSILHOM
CEeBOOOOPOTE «YEPHDBIM Nap — 03vMasi NMleHULa — SPOBas MLUEHMLA — SPOBOM SYMEHb» KO3MPULIMEHT 3HEpPre-
TH4eckon acpdekTnBHOCTM cocTaensan 3,52 eavHuupl. [py Bo3aenbiBaHWN SPOBOW MLUEHWLBI B MATUMNONBHOM
CEeBOOOOPOTE «HEPHBIN Map — 03UMas MLIEHMLA — SSPOBas MIUEHULA — HYT — APOBON SYMEHbY KO3PULIMEHT
aHepreTnieckon achdeKTMBHOCTH Bo3pacTan Ao 3,59 eamHuubl. [Npy Bo3genbiBaHNM HyTa Ha NIAKOPHOM faHa-
wadTe B NATUNONBEHOM CEBOOOOPOTE «YEPHBIM Nap — 03MMas MeHWUa — SSpoBas MIeHULa — HyT — SPOBOM
SAYMEHbY KO3(ULIMEHT SHEPreTUYECKon adekTMBHOCTM cocTaBnsan 3,47 eauHULbI.

Krnrodeenie cnoea: rnakopHsie naHowagmel, 8030erbigaHUe 3epPHO8bIX Kyrbmyp, ypoxaltHoCmb
36pPHOBbIX KyIibmyp.

LutnpoBanue. BopoHoB C. U., MNneckayér 0. H., ActapxaHoBa T. C., HaxaeB M. P. BuoaHepretndeckas
OLeHKa BO3[enbliBaHMS 3€PHOBLIX KYNbTYP Ha NrakopHbix naHawadTax. M3eecmus HB AYK. 2024. 2(74).
13-20. DOI:10.32786/207 1-9485-2024-02-01.

ABTOpCKMﬁ BKnaag. Bce aBTOpPbI HACTOALLEro nccnegoBaHna npuHMManu HenocpeacTtseHHoe ydactne B NiiaHMpoBaHUK,
BbIMONMHEHUN UKW aHann3e gaHHOro nccregoBaHuA. Bce aBTOpPbI HaCTOﬂLLLeIZ CTartbn O3HAKOMUNNCH C NpeacTaBf1€HHbIM
OKOHYaTtenbHbIM BapnaHToM ” O,El,06pI/IJ'II/I ero.

KoHdnukT nHtepecoB. ABTOpbI 3asBNAIOT 06 OTCYTCTBUU KOH(PNMKTa UHTEPECOB.

BBepeHue. 3epHoBbIE KyNbTypbl MUEHMLA U SYMEHb SABIIAOTCA OCHOBHLIMU KYNbTYPHbI-
MU pacTeHMsIMM NMnakopHbIX NaHawadToB KOra Poccun [1-6].

3HadeHne 3TUX KynbTyp B XKM3HU HaceneHWsa U SKOHOMUYEeCKOM acrnekTte, kak Poccuun B
LerioM, Tak U JaHHOro permoHa B OTAENbHOCTU OYEHb BeNMKo, MO3TOMY COBEpPLUEHCTBOBAHUE
TEXHOMNOrMn X Bo3aenbiBaHns ABNAETCA cTpaTernyeckon sagaden [7-9).
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Hay4HbIMY nccnenoBaHMAMM NO U3YHEHWUIO BAUSIHUSA TEX UITM MHbIX (DAKTOPOB Ha NPOAYK-
TMBHOCTb 3€PHOBbLIX KynbTyp Ha CeBepHoMm KaBkade B nocrnegHee Bpemsi 3aHumanucb 3. [.
AauHbses, . H. lacaHos, C. A. Kyp6aHos, [1. C. Maromegosa, H. P. Maromezos, K. Y. Kypknes
1 MHorue gpyrue yyénole [10-12].

OpHako BaXXHO He TONbKO A0OUTLCA HaMBLICLLUMX MOKasaTenemn npoaykTUBHOCTM pac-
TEHUN, HO U OLUEHUTb UX BO3AESNbIBAHNE C TOYKM 3pEHNA OMO3HEepreTU4eckon ahpeKkTMBHOCTH
[13-15].

Llenb uccnenoBaHmsa: GnoaHepreTnyeckasl oueHka BO3fenbiBaHUS 3€pHOBbLIX KynbTyp B
pas3nunyHbIX ceBOOBOPOTax Ha NakopHbIX NangwadTax YeyeHckon Pecnybnuku.

MaTtepumanbl n metoabl. ViccnegoBaHna NnpoBoaMnn Ha NPOTsXKeHun Naty net ¢ 2017 no
2021 roabl B cTeNHOM 30He Ha nnakopHom naHgwacdgTte B OO0 «ArposuH-CynTtaH» LenkoBckoro
parioHa YeueHckon Pecnybnuku.

ObbekToM nccnegoBaHWi ABNANUCH NMOCEBbI 03UMOW U SSPOBOM MLUEHMLbI, SSPOBOrO A4-
MEHs, HyTa.

B onbiTe mM3ydanuchb 4yeTbipe ceBoobopoTa M ABa ydacTka ¢ 6€CCMEHHbIMM MoceBamm
03UMOW MLUEHMLBI U APOBOro A4MeHs. BapuaHt 1 — 6eCCMEHHbIN NOCEB: MEeHMLa 03umMas Mar-
Kas; BapmnaHT 2 — 6eCCMeHHbI MOCEB: S4MEHb ApOoBON; BapmaHT 3 — ABYNONbHLIN Napo3epHOBOM
CEeBOODOPOT: Nap YepHbIN — MNeHNLa 03uMas Msarkas; BapmaHT 4 — TpexnornbHbIN 3epHONapoBOWA
CEeBOODOPOT: Nap YepHbIN — MeHNLa 03MMas MArkas — s4MeHb ApoBow; BapmnaHT 5 — yeTbipex-
NOmbHbIA 3epPHOMAPOBOM CEBOOOOPOT (KOHTPOMb): Map YepHbIN — MueHMua 03uMas Msrkas —
nweHnLa spoBas Msarkas — A4MeHb sSipoBon; BapmaHT 6 — NATUNOMNBHBIA 3epHONaponponaLlHon
CEeBOODOPOT: Nap YepHbIN — MWeHMLa 03nMasa MArkas — neHuLa aposasa MArkaa — HyT — SYMEHb
SAPOBON.

[nuHa noceBHbIX gensHok coctaensna 30 meTpos, wupuHa 12 meTpos. Nnowanb onbIT-
HoW AensiHku 360 M2, ee yyeTHasi yacTb 208 M (26 METPOB Ha 8 METPOB), CO BCEX CTOPOH 0bpe-
3arnocb Mo 2 MeTpa, NOBTOPHOCTb YeTbIpEXKpaTHas.

B onbiTe BbiCEBANUCH: MLLEHMLIA 03UMas MArkasi copT KanuTaH, nweHnua sapoBas Markas
copT Kypbep, sumMeHb spoBown copT boraTbipb, HYT copT BormkaHuH 50.

Y4yeT hakTn4eckon ypoxXaHOCTU NPOBOAWMCA METOAOM MPSMOro KombanHMpoBaHUS ae-
NAHOK B (ha3y MOMHOM CNenocTu 3epHa.

BrnoaHepreTnyeckyto oLeHKy BO34ENbIBAHNA 3€PHOBBIX KyrbTyp NPOBOAMMAM MO METOAMKE
B. B. KopuHua.

Pe3synbTatbl u obcyxaeHue. [laHHble pucyHka 1 nokasbiBaloT, YTO Hambornbluasa ypo-
XarlHOCTb 03MMon nwennubl 3,89 T/ra B cpeaHem 3a 2017-2021 roabl yCTaHOBMEHA Ha BapuaHTe
Ne 3 B AByxnonbHOM ceBoobopoTe, TO ecTb Ha 2,20 T/ra, unu Ha 130% Gonblue B cpaBHEHWUU C
©GeCcCMeHHbIM MOCEBOM.

HanmeHbluasa ypoXalHOCTb SipOBOro sSUMeHs Bo3fenbiBaemMoro copta boraTblpb ycTa-
HoBrieHa Ha BapumaHTe Ne 2 npu 6GeccMeHHbIX noceBax U paBHsnack 1,91 T/ra.

Ha BapuaHTe Ne 5 B 4eTbIpEXNonbHOM CEBOOOOPOTE YPOXKANHOCTb APOBOr0 A4YMEHSA OKa-
3anacb Ha 1,27 T/ra, unu Ha 66% Gonblue B CpaBHEHUN CO BTOPbIM BapMaHTOM (6eCCMEHHBIN
NnoceB APOBOro A4YMeHs) n coctaensana 3,18 1/ra.

Ha BapuaHTe Ne 4 B TPEXMNONbHOM CEBOOOOPOTE YPOXKAWHOCTL APOBOr0 S]4MEHSI OKasa-
nace Ha 1,45 1/ra, nnun Ha 75% 6Gonblue B CpaBHEHUN CO BTOPbIM BapMaHTOM (6ECCMEHHbIV No-
CEB sIPOBOro A4MeHs) n coctaenana 3,36 T/ra.

Hanbonblasa ypoxanHOCTb SIPOBOro sS]MMEHsI B OMbITE Ha NnakopHom nadHawacdTe 3,38
T/ra ycTaHoBMneHa Ha BapuaHTe Ne 6 B nATMNONBHOM CEBOOOOPOTE, YTO OKaszanack Ha 1,47 T/ra,
unu Ha 77% Gonblue NO CPaBHEHUIO CO BTOPbIM BapUaHTOM.

HanmMeHbluasa ypoXxXaHOCTb SPOBON MLUEHULbI BO34enbiBaeMoro copta Kypbep dopmun-
poBanacb Ha BapuaHTe Ne 5 B yeTbIpéXnonbHOM ceBOOBOPOTE U paBHAnack 3,12 T/ra.

Hanbonblwasa ypoxanHoCTb ApOBON MileHuLUbl hopMmpoBanack Ha BapuaHTe Ne 6 B ns-
TMnonbHoM ceBoobopoTte u coctaBuna 3,18 T/ra, To ectb Ha 0,06 T/ra, nnn Ha 2% Gonblle B
CPaBHEHUU C NATbIM BapUaHTOM.

YpoxanHocTb HyTa copTa BormkaHunH 50, KOTOpbIM BO3AenbiBariCa Ha NNakopHOM faHa-
wadhte B onbiTe Ha BapuaHTe N2 6 B nATMnonbHOM ceBoobopoTe B cpeaHem 3a 2017-2021 roabl
paBHsinach 2,84 1/ra.

N 2 (74), 2024
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PucyHok 1 — YpoxaHOCTb 3epHOBbIX KynbTyp Ha MrakopHOM nanawadTe, cpegHee 2017-2021 rr., /ra
Figure 1 — Grain yield on the marble landscape, average 2017-2021, t/ha

[aHHble pycyHka 2 MoKasblBalOT, YTO HAMMEHbLUEE COAEPXaHMe OOMEHHOW 3Heprun B
ypoXae BO34eNnbiBaeMbIX B M3y4aeMbix CEBOOOOPOTax M BECCMEHHbIX MOCEBAX O3MMOW MLUEHULbI
N APOBOro si4MeHs1 B cpegHem 3a 2017-2021 rogbl yCTaHOBMEHO Ha 6ECCMEHHBIX B TEYEHME NATH
neT noceBax O3MMOW MLIEHULbl U PaBHANOCb Ha NrakopHom nangwadgpTe 27800 MDx/ra. Ha
OECCMEHHbIX B Te4YeHMe MATU NET noceBax SAPOBOro Ss4YMeHs1 OOMEHHOW 3HEeprum B ypoxae Co-
aepxanocb Ha 13% 6onble. O3nmasn nuweHuua, NpyM BO34enNbIBaHMM Ha NilakopHOM NnaHgwadgTte
B [OBYXMOMbHOM CEBOOOOPOTE «YEPHBIN Map — o3umas nweHuua» (BapuaHT 3) Hakannueana
3Heprnmn Ha 130% Gonblue No CpaBHEHUIO C eé BeccMeHHbIMKU noceBamu. [pu Bo3genbiBaHUM B
TPEXNONBHOM CEBOOOOPOTE «YEPHBLIN Nap — 03UMMas MLUeHNLA — SAPOBON SAYMEHb» (BapuaHT 4)
0o3MMas MnieHnLa Hakannmeana aHeprun Ha 125% 6Gonblle No cpaBHEHUIO C €€ 6eccMeHHbIMU
nocesamu. Npu Bo3genbIBaHUN B YETLIPEXMONBHOM CEBOOOOPOTE «YEPHBLIN Nap — 03Mmasi niue-
HULa — ApoBas MileHnLa — ApOBON A4YMeHb» (BapuaHT 5) Hakannveana aHeprun Ha 123% 6onb-
LUE MO CpaBHEHMIO C eé BeccMeHHbIMM noceBamu. MNpu Bo3aenbiBaHNM B NATUMNONBbHOM CEBOODO-
poTe «4EpPHbIN Nap — 03nmas MeHnLa — ApoBas MNleHuLa — HYT — APOBON AYMEHb» (BapuaHT 6)
0o3MMas MieHnLa Hakannmeana aHeprum Ha 127% Gornblle No cpaBHEHWUIO C €€ 6ecCMeHHbIMU
nocesamu.

Mpn BO3AENbIBAHMU SPOBOr0 AYMEHS Ha NMIaKoOpHOM rfaHawadte B TPEXMNONbHOM CEBO-
0bopoTe «4YEPHbIN Nap — 03MMas NileHuLa — ApOBON AYMEHbY (BapuaHT 4) 3Heprumn Hakannuea-
nocb Ha 75% 6onblue No cpaBHEHMIO C ero 6eccMeHHbIMKM noceBamu. [Npu Bo3genbiBaHUN SPO-
BOr0 S’YMEHSI Ha MiakopHOM NaHawadTe B YETLIPEXNONBHOM CEBOODOPOTE «YEPHbLIN Nap — 03u-
Mas neHuua — ApoBas MuleHuua — APOBON AYMEHb» (BapuaHT 5) SHeprun Hakannmeanocb Ha
70% GonbLue No cpaBHEHUIO C ero 6eccMeHHbIMK noceBamu. NMpu Bo3aenbIBaHNM SSPOBOro A4Me-
HS Ha NnakopHOM NaHfwadTe B NATUNONBHOM CEBOOBOPOTE «YEPHbLIV Nap — 03nmas nweHnua —
SpoBas MeHMLa — HYT — ApOBOM AYMeEHb» (BapuaHT 6) aHeprnm Hakannmeanock Ha 77% 6onb-
LU€E MO CpaBHEHMIO C ero 6eCCMEHHbIMM NoCEBaMM.

MweHunua apoBada Npu Bo3aeNbIBaHUM Ha NITaKOPHOM faHawadTe B YETbIPEXNONbHOM
ceB0O0OOOpOTE «YEPHBIN Nap — O03uMas MleHuua — ApoBas MnuweHnua - ApoBON SYMEHb» (Ba-
puaHT 5) Hakannueana 51823 Mx/ra aHepruu. Mpn Bo3genbiBaHMM B NATUNONbHOM CEBOO6-
OpOTE «YEPHBIN Nap — 03MMas nweHnua — ApoBasi fnweHnua — HyT — ApOBOM AYMEHbY (Bapu-
aHT 6) nweHunua ApoBasa Hakannueana 3Heprun Ha 997 M[x/ra Gonblue, YeM B YETbIPEX-
nonbLHOM ceBoobopoTe.

Mpn BO3gEnbIBaHUM B NATUMOSNIBHOM CEBOOOOPOTE «YEPHBLIA Nap — Oo3nmas MlieHnua —
ApoBas NweHuua — HyT — ApOBON AYMeHb» (BapumaHT 6) B cpegHem 3a 2017-2021 rogbl HyT
Hakannuean sHeprin 50751 MOx/ra.
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PucyHok 2 — CopepXaHue aHeprum B ypoxkae 3epHOBbIX KyNbTyp Ha NfiakopHOM naHgwadgTe,
cpegHee 2017-2021 rr., Mx/ra
Figure 2 — The energy content of grain crops in the landscape, average 2017-2021, MJ/ha

[aHHble pucyHka 3 NoKasbIBalOT, YTO 3aTpaTbl SHEPrMK Npu Bo3deNbiBaHUM 03UMON nLue-
HULbI B YCIOBUSIX MNAKOPHOro naHawadgpta coctasnamm 15228 M[x/ra. 3atpatbl 3Heprun npwm
BO34€ENbIBAHMM SSPOBOrO AYMEHS U APOBON MeHnubl coctaenanu 14728 MOx/ra. 3aTpaTtbl 3Hep-
rn Npu Bo3genbiBaHnn Hyta coctasnsanu 14603 MOx/ra.
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PucyHok 3 — 3aTpatbl aHeprum npu Bo3aenbiBaHNM 3€PHOBLIX KyNbTYP B YCIOBUSIX NMAKOPHOro naHawadTa,
cpegHee 2017-2021 rr., Mx/ra
Figure 3 — Energy consumption in the cultivation of grain crops in the conditions of a mountainous
landscape, average 2017-2021, MJ/ha

[aHHble pucyHka 4 nokasblBalT, YTO KO3(ULUMEHT SHepreTudeckorn 3deKTUBHOCTU
npv BO3OENbIBAHNN O3MMOW MLUEHNLI B BeCCMEHHbIX noceBax coctaensan 1,83 eanHuubl. MNpu
BO34ENbIBaHUN 03MMON MLWIEHWULBI B YETLIPEXMONbHOM CEBOOOOPOTE (BapuaHT 5) KoadhduumeHT
aHepreTnyeckon addekTMBHOCTM Bo3pactan o 4,07 eguHuubl. Npu Bo3gensbiBaHNUUM O3MMOWN
MnweHnLbl B ABYXMOMbHOM ceBoobopoTe (BapuaHT 3) koadh(pMLUMEHT aHepreTmyeckon achpdekTms-
HOCTM ObIfT cCaMbIM BbICOKUM M cocTasnan 4,20 eguHULbI.
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KoadhdbnumeHT aHepreTudeckon adhekTUBHOCTM NpU BO3AENbIBAHUN SPOBOIO SSYMEHS B
©eccMeHHbIX noceBax coctaensan 2,13 eguHuubl. [pu Bo3genbiBaHNM SPOBOro SSMMEHS B NATU-
nofnbHOM ceBoOBOpOTE (BapuaHT 6) KOIPULMEHT SHEPreTMYECKON 3PP EKTUBHOCTH BbiN cambiM
BbICOKUM WU cocTaBnsan 3,77 eanHULBbI.

Mpn BO3aENbIBAHNN APOBON MLUEHMLBI B YETLIPEXMONBHOM CEBOOOOPOTE «HEPHbLIN Nap —
03umast MueHula — ApoBasi NueHnua — ApoBOM AYMEHbY (BapuaHT 5) k0ahUUMNEHT aHepreTnye-
ckon adbcbekTnBHOCTM cocTaenan 3,52 eguHuubl. NMpy Bo3genbiBaHM SPOBON MLIEHUUbI B NSATU-
NonbHOM CeBOOBOPOTE «HEPHBIN Nap — 03UMas MeHuua — SpoBas NieHMLa — HyT — SSPOBON A4-
MeHb» (BapuaHT 6) koahpUUMEHT 3HepreTu4eckon adeKTMBHOCTN Bo3pacTan Ao 3,59 eanHuupi.

Mpn BO3genbIBaHUM HyTa Ha NMakopHOM naHawadTe B NATUMNONBHOM CeBoObopoTe
YEPHBbIV Nap — 03uMas nieHuLa — ApoBas NieHnUa — HyT — APOBON AYMEHbY (BapuaHT 6) Ko-
appruneHT aHepreTnyeckon aPeKTMBHOCTM cocTaBnan 3,47 eanHULbI.
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PucyHok 4 — KoadbdurumeHTbl aHepreTndeckon apekTMBHOCTU Npu BO3AeNbIBaHUM 3€PHOBbLIX KYINbTYp
B YCIOBMSIX NIIaKopHOro nangwadgTa, cpegHee 2017-2021 rr., ea.
Figure 4 — Energy efficiency coefficients for the cultivation of grain crops in the conditions of a mountainous
landscape, average 2017-2021, units

BbiBoabl. B pesynbraTe npoBegéHHOM GMO3HEPreTUYECKON OLIEHKM BO3AENbIBAHNS 3€PHOBbIX
KynbTyp B pasfnnyHbix ceBoobopoTax Ha nnakopHeix naHawadTtax YeveHckon Pecnybnuku ¢ 2017 no
2021 roabl ObINO YCTAHOBMEHO, YTO HanbomnbLNA KOIPMPULMEHT SHEPreTUYecKon 3apdEKTUBHOCTU
dopMmMpoBarcst Npy Bo3aernbiBaHNM 03MMOW MLIEHWLbI B ABYXMNOMbHOM ceBoobopoTe (BapuaHT 3) 1
coctaensan 4,20 ea. HaumeHblwnn KO3MDULMEHT SHEPreTUYECKOn aMdPEKTUBHOCTU YCTaHOBMEH NpwU
BO3A€enNbIBaHUN 03MMOW MLUEHULbI B 6eCCMeHHbIX noceBax u coctasnsan 1,83 en.

Conclusions. As a result of the bioenergetic assessment of the cultivation of grain crops in
various crop rotations on the upland landscapes of the Chechen Republic from 2017 to 2021, it was
found that the highest energy efficiency coefficient was formed when cultivating winter wheat in a two-
field crop rotation (option 3) and amounted to 4.20 units. The lowest energy efficiency coefficient was
established when cultivating winter wheat in permanent crops and amounted to 1.83 units
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Summary
The article presents calculations of the economic efficiency of cultivating sugar sorghum in the conditions of
the Volgograd region. Research on the cultivation of sugar sorghum is carried out with dump and zero till-
age, as well as with the use of mineral fertilizers and a biostimulator of growth. The results of the study
found that the greatest profitability was on the hybrid Slavic household.
Abstract

Introduction. The amount of profit is greatly influenced by crop yield, cost and selling price. There is an inverse
relationship between yield and cost, cost and profitability. The higher the yield, the lower the cost. The lower the
cost, the higher the profitability. Object. The object of the study is sugar sorghum. Materials and methods. Field
research was conducted in LLC AKH "Kuz-netsovskaya" llovlinsky district of the Volgograd region. The assess-
ment of economic efficiency was carried out at actual costs using a technological map, according to the recom-
mendations of Kashinskaya E.N. et al. Results and conclusions. When calculating the economic efficiency of
cultivating sugar sorghum, the most cost-effective indicators were on the Slavyansk household hybrid. For dump
tillage, production costs for all variants of the experiment varied on average from 45450 to 52750 rubles/ha. The
profitability of the Debut variety varied between 30...50%. On the hybrid, the Slavic household amounted to
101...124%. The highest profitability was shown by the option using the biostimulator of growth Lignohumate 1%,
which was used to treat seeds before sowing. For zero tillage, production costs were lower than for dump pro-
cessing. This is due to the least amount of mechanized operations in the field. The Slavyanskoe Priusadebnoe
variety showed average profitability data, compared with the Debut variety and the Slavyanskoe Priusadebnoe
hybrid. According to this tillage, the profitability of the Slavyanskoye Priusadebnoe hybrid varied between 130
and 156%. Also, this hybrid had the highest yield.

Keywords: sugar sorghum, economic efficiency of sugar sorghum cultivation, moldboard tillage, zero ftillage.
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YK 633.174:631.5(470.45)
OKOHOMUYECKASA 3®PEKTUBHOCTb BO3AEJIbIBAHUA CAXAPHOI'O COPIo
B YCNOBUAX BONMOrPAOCKOU OBJIACTHU

'"TioTioma H. B., OOKMOP CerbCKOX035UCMBEHHbLIX HayK, YneH-koppecrioHOeHm PAH
MeTpoB H. 0., okmop cenbCKoX035iCMEeHHbIX Hayk, npogheccop
2EcbpeMOBa E. H., kaHOuGam cenbCKkoxo3gUcmeeHHbIX HayK, OoueHm

" ®edepanbHbill HaydHbIl ueHmp «lTpukacnuiickuti azpapHbIii thedeparbHbili Hay HbIl ueHmp PAH»
c. ConeHoe 3a0muuge, AcmpaxaHckasi obrnacms, Pocculickass ®edepayusi
®rb0Y BO Boneoepadckuti TAY
2. Boneoepad, Poccutickas ®edepayus

AxTyanbHOCTb: Ha pasmep npubbinu 60sbLUoe BIUSHUE OKa3sbIBalOT YPOXanNHOCTb KynbTyp, cebecTo-
MMOCTb U LieHa peanusaumn. Mexay ypoKaiHOCTbH0 U ce6eCTOMMOCTLI0, CEBECTOMMOCTBIO U PEHTabENBbHOCTHIO
CYLLIECTBYET 0OpaTHasi 3aBUCUMOCTb. YeM BbiLLE YpOXKanHOCTb, TEM HIpKe cebecTommocTb. Yem Himke cebecTo-
MUMOCTb, TEM BbliLLe peHTabenbHOCTb. O6BbeKT. OGBLEKTOM MCCenoBaHus ABNSETCS caxapHoe copro. MaTepu-
anbl u metoAbl. [Nonesble nccneqoaHusa 6em npoBeaeHsl B OO0 AKX «KyaHeLoBckas» MnoBAnHCKoro paw-
oHa Bornrorpaackon obnactu. OLeHKY 9KOHOMMYECKON 3hhEeKTUBHOCTI NPOBOAMNM MO (DaKTUYECKUM 3aTpaTam
C MOMOLLIbIO TEXHOSOMMYECKON KapTbl, COrfacHo pekomeHaaumsam KawmHckon E. H. n gp. PesynbTartbl U Bbl-
BoAabl. [pn pacyete akoOHOMUYECKON 3¢hhHEKTUBHOCTM BO3AENbIBAHUS CaxapHOro Copro Havbornee peHTabers-
Hble mokasatenu 6binn Ha rmbpuae CnaesaHckoe npuycagebHoe. Mo oTBanbHOM 06paboTke NoYBLI MPOM3BOA-
CTBEHHbIE 3aTpaThbl MO BCEM BapuaHTaMm OrbiTa U3MeHsiucb B cpeaHem ¢ 45450 po 52750 pyb6./ra. PeHtabers-
HocTb Mo copTy [ebtoT Bapbuposana B npeaenax 30...50%. Ha rmbpuae CnaesaHckoe npuycagebHoe cocTtaBu-
na 101...124%. HavbonbLuyto peHTabensHOCTL Moka3an BapyaHT C UCMOMb30BaHWEM BUOCTUMYNSITOpa pocTa
JlurHorymart 1%, koTopbiM obpabatbiBanu cemeHa nepeq noceBoM. 1o HyreBor 06paboTke NoYBbI, NPOM3BOA-
CTBEHHbIE 3aTpaThl Obinn HDKE, YeM NO OTBanbHOM 06paboTke. ATO CBA3AHO C HAUMEHBLLUMM KONMYECTBOM Me-
XaHW3MPOBaHHbIX onepauui B norne. Copt CnaBsiHcKoe npuycagebHoe nokasan cpegHve AaHHble peHTabesb-
HOCTM, MO CpaBHEHMO ¢ copToM [1ebtoT n rmbpuaom CnaesaHckoe npuycagebHoe. o gaHHom obpaboTke NouBbI
peHTabensHoCcTb Ha rmbpuae CriaBsHckoe npuycagebHoe usmeHsinack B npegenax 130 n 156%. Takke Ha
AaHHOM rvbpuae Gblnia camasi BbICOKasi ypPOXKanHOCTb.

Knrodeenble crnoea: caxapHoe COpeo, 3KOHOMUYECKasi a¢hgheKmusHOCMb 8030e/1bigaHUsI caxapHO20
copeo, omearbHas obpabomka noyssl, Hyregasi obpabomka rnoyssl.

UuntupoBanue. Tiomtoma H. B., MNeTtpos H. 0., EdbpemoBa E. H. QkoHomuyeckas adpeKkTMBHOCTb BO3ae-
NblBaHUsi caxapHOro copro B ycrnosusax Bonrorpagckon obnactn. Mssecmusi HB AYK. 2024. 2(74). 20-25.
DOI: 10.32786/2071-9485-2024-02-02.

ABTOpCKMI Bknag. Bce aBTOpbI HACTOALWEro NCCNeaoBaHWs NMPUHMManM HenocpeacTBEHHOe yyacTue B MiaHnpoBa-
HWW, BbINOMHEHUM UNM aHanu3e AaHHOro uccrieqoBaHus. Bce aBTopbl HacTosilel CTaTbW 03HAKOMWUANCL C NpeacTaB-
TIeHHbIM OKOHYaTeslbHbIM BapnaHToM 1 ogobpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3aBMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BeepeHue. B xoge arpapHon pedopMbl B arpornpoMbILLIEHHOM KOMMSEKCe Npon3oLLIv
3HauMTENbHbIE COLManbHO-3KOHOMUYECKne npeobpasoBaHus. ChopmmupoBaHa HOBasi CTPyKTypa
arponpoMbILLIIEHHOro NPON3BOACTBA HA OCHOBE (PYHKLUMOHMPOBAHUSA PasfiMyHbIX OpraHn3aumoH-
HO-NMpaBoBbIX hopMm. [NpogoskaeTcs NpoLecc MHTerpaunmn CenbCKOXO3MCTBEHHbIX NPeanpuaTAin
¢ nepepabaTtbiBaloLLMMK, OOCNYKUBAOLMMU OpraHM3auusmMmn, NoBbILLAETCA OTBETCTBEHHOCTL 3a
(PuHaHcoBble pe3yrbTaTbl X XO39MCTBEHHOW OeATENbLHOCTH.

B Hawwmx nccnegoBaHusX pacyeT SKOHOMMYECKOoN 3EKTUBHOCTU NO N3y4HaeMbliM Kyrb-
Typam OblN NPOM3BEAEH HA OCHOBaHUN pacHeTOB MPAMbIX 3aTpaT Mo TEXHOMNOIMYECKUM KapTam,
HopmaMm BblipaboTKM U pacxoda Tonnmea Ha Bce paboThbl B None, LeH Ha MaTtepuanbHO — TEXHU-
Yeckue pecypchbl 1 LeH peanusaunm nonyvyeHHon npoaykumm [1, 2, 3, 4].

OQHOM 13 BaXKHEWLLEN COCTaBMSAIOLLENA SKOHOMUYECKOM 3(hEEKTMBHOCTM NPOM3BOACTBA
ABNsAeTcs peHTabenbHOCTh. [py ee Bo3pacTaHnn NpOMCXOaNT yBENUYEHME U POCT LOXOL0B Npo-
n3BoamTeNen CenbCKOXO3SAMCTBEHHON MPOAYKLUUK, MOABAETCA BO3MOXHOCTb NMPMOBPETEHNSA HO-
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BOM CENbCKOXO3ANCTBEHHOW TEXHUKM, YBENUYEHUS OonnaTbl Tpyaa U NOOLLpPEeHMs 3a BbICOKOE Ka-
YecTBO paboThl, @ TaKKe YNydLLIEHNSA CoLManbHbIX YCMOBUIN XN3HM TPYKEHMKOB cena. Hanbonb-
LYK CTaTblo MPAMbIX 3aTpaT Npu pacyeTe cebecToMMOCTN NPOU3BOACTBA CaXapOHOCHbIX KyIb-
TYp COCTaBunu NocagoyHbin matepuan n FCM [5, 6].

TpaguuMoHHblIE MeTOAbl UHTEHCUBHOM 0OpPaboTKM NMO4YBbLI PaHO UMW MO34HO MPUBOAAT K
CHMKEHMIO 3amnaca MOYBEHHOTO TyMyca, YMEHbLUEHUIO MOYBEHHO-OMONMOrMYECKON aKTUBHOCTM
n/mnmn 3po3nm BNMOTb 40 Aerpagauum No4Bbl, @ TAKKE CHUXKEHNIO YpOXXanHocTu [7, 8].

B pesynbTate Hyneson ob6paboTky CTEpHA pacTeHW ocTaeTcs B nodse, rmybuHa npo-
pacTaHMsa KOpHEN CTaHOBUTCA Gonblue, YTO NPUBOOUT K YBENUYEHUIO YNCITIEHHOCTM U aKTUBHOCTM
B MOYBE 3EMISAHbBIX YEPBEN U YNIEHUCTOHOMMX. ATO CNOCOBCTBYET HAKOMNSIEHNIO FTyMyCa B BEPXHEM
Crnoe noyBbl HapsaQy C yBENMYEHHBIMU XO04aMmn KOpHEN, 00pa3oBaBLUMXCA OT NpeablayLmnx Kyrb-
Typ. BOT noyemy Tak BaXHO NpyMeHeHne ceBOOOOPOTOB B ynpaBreHnn Hyneson obpaboTku. Ce-
BOOGOPOT, BKNHOYAKOLWINA TakMe KynbTypbl, Kak MWeHWUa, COpro, Kykypysa, panc, NHnuH, cos
NPUHOCKT GOMbLUYI0 NOMNb3Yy HE TOMbKO AMs pasBUTUA KOPHEN Npu Hyneeson obpaboTke, HO M No-
mMoraeT nsbexatb 6onesHein [9, 10, 11].

Llenb nccnenoBaHus: NPoOBECTU pacyeT 3KOHOMUYECKON 3hdEKTUBHOCTM BO3AeErbIBaHUS
CaxapHOro Copro npu pasfnmMyHbIX arpoTEXHUYECKMNX NpUemMax.

MaTtepuanbl u mMetoabl. [pedlecTBEHHMKOM CaxapHOro copro Obina o3umas nweHuua.
OnbIT TPeExdaKTopHbIN, pa3meLLeH ABYMSA Briokamy B YETbIPEXKPATHOM MOBTOPHOCTU. MMOBTOPHOCTU
pasMellleHbl B Ba Sipyca, BapyaHTbl — METOAOM pacLUenneHns B ABa sipyca, BapuaHTbl — METOAOM
pacLleneHns co CMELLLEHMEM B KaXKOoW NOBTOPHOCTM HA OAWMH BapuaHT. [TOBTOPHOCTb 3KCMEpPUMEH-
Ta YeTblpexkpaTHas; pasMep NOCEBHbLIX AENSHOK AnvHa — 20M, LWMPWHA AensiHku obwas 7,8Mm. Nno-
Wwaab gensHku odwas 156 M2, yyeTHbIX: AnvHa 20 M, wnpuHa — 5,6 M, nnowage — 112 M2, Mnowaab
ydeTHbIX gensHok — 1,07 ra. UccneposaHua nposognnmck B OO0 AKX «KysHeuosckoe» VnoBnuH-
ckoro paroHa Bonrorpaackon obnactu. Nepuog npoBeneHus nccnegosaxmn 2009...2015 rr.

dakTopom A ABMSATCA BapUaHThbI:
A1: KOHTPONb — OTBanbHast 0bpaboTka nNouBbl Ha rnyouHy 0,23...0,25 m.
Az: HyneBasi o6paboTka NoYBbI.

dakTop B — copTta unm rubpua.

B+ [ebtoT (KOHTpOnb)
B, CnaBsiHckoe none BC
Bs CnassHckoe npuycagebHoe

CDaKTop C - 6I/IOCTI/1MyJ'I$|TOpr N MUHeparnbHble y,q06peH|/1$|, ONs1 NOBbILLEHUST MOMeBown
BCXOXXeCTN 1 NoBbILLEHNA POCTa BHOCUJTUCb B HaYallbHbl€ 3Tarbl Ppa3BUTUA.

Cq KoHTponb (6e3 GuoctumynaTopa u MMHeparnbHbIX yA00peHnin)
C, IvrHorymar*

Cs N120Pg0Ks0

Cy JTnrHorymat+N120Ps0Kso

* — obpaboTka ceMsiH caxapHOro copro nepef nocesom 6uoctumynsTopom JlurHorymat 1%, pacxop paboyero
pacteopa - 10 n/T cemsaH (100 r/T).

** — ynobpeHns BHocunu B Buae HUTPodockn (N32P32Ks2) 0AHOBPEMEHHO C MOCEBOM, OCTaBLLASICA YacTb B Nepu-
OA BereTauum pacteHui ¢ NONMBHOM BOAOW (@30T aMmmuadHas cenutpa, goccop — ABonHON cynepdocdar, Ka-
NUIA — KanuiHas comnb, A0 PacCYeTHbIX 3HadeHwit). BHeceHne ynobpeHuii Obino pacyeTHbIM Ha MnaHupyemyro
ypoxanHocTb 50 T/ra 3eneHon mMaccbl caxapHOro copro.

OueHKy akoHOMUYeckon 3dhPeKTUBHOCTU NPOBOAMMAN MO hakTUYeckum 3aTtpatam C Mno-
MOLLIbIO TEXHOMNOMMYECKOM KapTbl, cornacHo pekomeHgaumsam KawwnHekon E. H. v gp. [5].

Pe3ynbTaTthl u o6cyxaeHue. [poBeaeHHbIE pacyeTbl 3KOHOMUYECKON 3hPEKTUBHOCTH
NpOM3BOACTBa CaxapHOro COpro nokasanu, YTo camblM 3aTpaTHbIM Obin copT CnaBsiHCKoe npu-
ycagebHoe. Ha BapuaHTe KOMMNIEKCHOIO NMPUMEHEHNA MUHEPanbHOro yaobpeHus u buoctumyns-
TOopa pocTa no oTBanbHoON obpaboTke MO4BbLI, 3aTpaThl cpencTs coctaBunm 52799,9 py6./ra, no
Hyneson o6paboTke noysBbl 3aTpaTbl OblM MeHblwe B cpegHem Ha 20%, 4TO CBSA3aHO C
HaMMEHbLUUM YUCIIOM MPOBEAEHHbIX OMNepauun no gaHHOW 0bpaboTke MoYBbl, HO 3aTpaTthbl Ha
repovumabl KOMMNEHCUMPYIOT HEKOTOPLIE MEXaHUYeCcKne onepaumn. YpoBeHb peHTabenbHOCTN Ha
BapuaHTe oTBarnbHoW 06paboTkm namensanca ¢ 101 go 124% Ha rmbpuge CnaesiHCKOe npuyca-
aebHoe, 4To 06BbACHAETCHA CaMOl BbICOKOWN YPOXXarlHOCTbIO AaHHOro rmubpuaga (tabnuua 1).
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Tabnvua 1 — BnusaHue arpoTexHNYecKMx NpMeMOB Ha 3KOHOMUYECKYHD 3P EKTUBHOCTL BO3AENbIBAHMSA
CaxapHOro copro no oTeasnbHon 0bpaboTke nouBbl, % (cpeaHee 3a 2009-2015 rr.)
Table 1 — The impact of agrotechnical techniques on the economic efficiency of cultivating sugar sorghum
by dump tillage, % (average for 2009-2015)

V— Mpoussoa- | Cebecton- | CtommocTb Y CroBHO
FH)OCTb CTBEHHbIe MOCTb BaroBou GCTBIA PenTa-
. 3aTparbl 3efieHon | NpoayKLmu,
dakTop B/ dakTop C/ seneHou cpeacTte Maccel py6./ra/ AOXOA, Gen-
Factor B FactorC  |Macce! vral py6/ra/ ’ pyo./T/ C;)st Coét of pyb/ra/ |HocTb, %/
Yield of Producti f Notially net |Profitability,
reen mass, | Production | of green gross income %
9 tha ’ costs, mass, output, RUB/he;
RUB/ha RUB/t RUB/ha
Konpons / 33,5 45467 4 15455 | 619750 | 16327,6 35
Control
Copt [e6iot/ | MurHorymat 37,2 45587.,6 1396,6 | 68820,0 | 232324 50
pT
Variety Debut [ N12oPsoKso 36,8 52192,1 | 32650,1 | 68080,0 | 15887,9 30
ﬂ”rfri’(“"a” 40,1 52369,9 | 327043 | 741850 | 218151 42
120 801\50
g‘(’)*r';f;’l”b / 41,5 45032,6 1237,1 767750 | 317424 70
CopT Criassk- ﬂgﬁ:’ggﬂg é 44,9 45210,4 1147 4 83065,0 | 378454,6 83
Qe gﬁgio'?/ Ni12oPooKeo 46,7 517571 | 314962 | 863950 | 34637.9 67
b olt\e,yVS JlurHorymar +
Egﬁiﬁfgg’éte 51,3 51934,9 | 31503,8 | 949050 | 429701 83
+ Ni20PgoKso
é‘(’)ﬁfﬁl”b / 52,4 454556 990,9 96940,0 | 514844 113
'bpwug Cna-
BIHCKO® MpIt- ﬂgﬁ:’gﬁﬁg 55,3 456634 | 9422 | 1023050 | 566416 | 124
VHCyatﬂ%G”Oe’ Ni12oPooKeo 571 526221 | 294126 | 1056350 | 53292.8 101
Slavyanskoe gwfr{(MT *
Priusadebnoe Liggogourﬁate 60,1 52799,9 | 295145 | 1111850 | 58665,0 111
+ Ni20PgoKso

Mo HyneBon 0OpaboTke MoYBbl NydwmMe pesynbTaTbl MO peHTabenbHOCTU ObinM Ha -
6puoe CnaesaHckoe npuycagebHoe, nokasartenb Bapbmpoan ¢ 130 go 156%. 3aTtpatkl cpeacTts
COCTaBUNN B CpeaHeM Ha AaHHOM rmbpuae no Hynesow obpaboTke 46788,98 py6./ra (Tabnuua 2).

AHanma aeKTUBHOCTN BO3AENbIBAHNSA CaxapHOro COpPro nokasari, 4YTo Mo Hyrneson 06-
paboTke No4YBbl MO BCEM BapuaHTaM 3KCMEPMMEHTa MPOU3OLLNO YBESNIMYEHWE YPOBHSI pPEHTa-
6enbHOCTW. HamBbiCcluniA nokasaTens peHTabenbHOCTU Ha ypoBHe 156% Obin npu mncnonb3osa-
HUM BMOCTMMYNSITOpa POCTa, YTO AoKa3ano 3hEKTMBHOCTb NPUMEHEHWS AAHHOMO arpoTeEXHUYe-
CKOro npuema.

Copt CnaBsHckoe none BC no oteanbHon obpaboTtke namensancs ¢ 70 go 83%, B 3asu-
CMMOCTW OT BNMSIHUS GUOCTMMYNSTOpa pPocTa U MUHeparbHOro yaobpeHusi, no Hynesoln obpa-
00TKe OaHHbLIN nokasaTtenb BapbupoBan ¢ 89 Ao 116%. JuMHamMuka M3MEHEHMS YPOBHSA peHTa-
6enbHOCTM No HyneBon 0bpaboTke noyskl cocTasmna 25%.

Mpu cpaBHUTENBHOM aHanu3e ypoBHSI peHTabenbHOCTU rMbpuaa CnaesiHCkoe npuyca-
nebHoe Hanbonblias AnHaMmmka N3MeHeHnsa Ha ypoBHU 50% 3adukcupoBaHa npu Hyneson 0O-
paboTke MOuYBbI, YTO CBMOETENLCTBYET O peHTabenbHOCTM NPOM3BOACTBA AAHHOIO rMbpuaa B
3KCNEpPMMEHTE 1 Ha KOPM CKOTY A1 CUIOCOBaHMS.

Mo Hawemy MHeHUWI0, Bo3genbiBaHne rmbpuaa CnaesiHckoe npuycagebHoe no Hynesow
06paboTke NOYBbI SKOHOMUYECKN LienecoobpasHo, T.K. N0 JaHHOMY rmbpuay ¢ y4eToMm arpoTex-
HUYECKMX MPUEMOB NOKa3arn HavBbICLUYO AUHAMUKY M3MEHEHMUST YPOBHS peHTabenbHOCTM B pas-
mepe 35%.
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Tabnvua 2 — BnusaHue arpoTexHNYecKMX NPMeMOB Ha 3KOHOMUYECKYHD 3P EKTUBHOCTL BO3AENbIBAHMSA
caxapHOro copro no Hyneeow o6paboTke nouskl, % (cpeaHee 3a 2009-2015 rr.)

Table 2 — The impact of agrotechnical techniques on the economic efficiency of cultivating sugar sorghum
by zero tillage, % (average for 2009-2015)

. | Mpoussoga- CronmocTb
Ypoxait- | o saTpa- Cebecton- | =~ eon | YCnoBHo
HOCTb MOCTb 3e- YUCTbIN
senenoin | TP CPEACTB, | " it mac- | TPOAYKUMK, i PenTabens-
dakTop B/ dakTop C/ MECCHI pyb6/ra/ bl DVB./T / pyb6./ra/ 6 /ra’ | | HocTb, % /
Factor B Factor C Tra /Yiél d Derivative C(?syt 6f Cost of NE)))t/iaiI net Profitability
costs of gross ) y %
of green funds green mass, output Income,
mass, t’ha RUB/ha RUB/t RUB/ha RUB/ha
é‘(’)ﬁfﬁl”b / 36,8 43056,4 13414 | 68080,0 | 25023,6 58
Copr [eGiot / | TurHorymar 40,1 432343 12354 | 741850 | 309417 72
Variety Debut | N12oPgoKso 423 49770,7 | 306709 | 782550 | 284843 57
JiurHorymat +| 5 o 499485 | 307374 | 847300 | 347815 70
N120Ps0Ks0
Copt Cra- | Kortpons / 47,6 42621,4 1027,9 | 88060,0 | 454386 106
BsiHckoe no- | Control
ne BC / TurHorymar 492 | 4279931 9981 91020,0 | 48220,7 112
Variety N120PsoKso 50,3 | 4933573 | 289037 | 930550 | 437193 89
| k
pguyanskoe |Taorymar |57 o | 4es135 | 20037,1 | 1071150 | 576015 | 116
1207 80\50
Mv6pu Cra- | Kortpons / 54,7 432064 905,2 101195,0 | 57988,6 134
BaHckoe npu- | Control
ycaneGHoe/ | IurHorymar 60,1 43330,3 8268 1111850 | 67854,7 156
Hybrid N120PsoKso 62,5 50200,7 | 27463,2 | 1156250 | 65704,3 130
| K
ﬁf&’g:;:bﬁse g"'”ll_?rﬁ“’m 1 689 50378,5 | 275174 | 1274650 | 773665 153
120 80N\50

3akntoyeHue. B pesynbTate aHanusa 3KOHOMMYECKOW 3(PPEKTUBHOCTM MPOU3BOACTBA MUC-
crniegyembiX KynbTyp BbisiBNEHa 3aKOHOMEPHOCTb Mo 06enm obnacTaM Mo YPOBHKO peHTabernbHOCTW.
HauBbiclumne nokasartenu no AnMHaMuKe U3MEHEHUSI YPOBHS peHTabenbHOCTM caxapHOro copro 6binu
Ha rmbpuae CnasiHckoe npuycagebHoe.

Mpu npon3BoacTBE CaxapHOro COpro pasHuua peHTabenbHOCTU NO OTBarlbHOM U HyneBow 06-
paboTkam cocTtaBuna B cpeaHem o 35%. B pesynbTaTe BO3POXKOEHUSA XXUBOTHOBOAYECKOM OTpacnuv
HeobGX0ANMbl HOBblE YCOBEPLLEHCTBOBAHHbIE KOpMa, YIyYLLEeHNs1 BKYCOBbLIX Ka4ecTB KOPMOB, C BbICO-
KOW KOHLEHTpaLnel 3Heprm n nutaTernbHbIX BELLECTB B CYXOM BELLECTBE.

YCTaHOBMEHO, YTO 3KOHOMUYECKN 3D(PEKTUBHBIM MPU MPOM3BOACTBE CaxapHOro copro 6bin
rmbpug CnaesiHckoe npuycanebHoe.

Conclusions. As a result of the analysis of the economic efficiency of the production of the
studied crops, a pattern in both areas in terms of the level of profitability was revealed. The highest
indicators in terms of the dynamics of changes in the level of profitability of sugar sorghum were on
the hybrid Slavyanskoye Priusadebnoye. In the production of sugar sorghum, the difference in profita-
bility between dump and zero processing was, on average, up to 35%. As a result of the revival of the
livestock industry, new improved feeds are needed, improving the palatability of feed, with a high con-
centration of energy and nutrients in dry matter. It has been established that the Slavyanskoye Pri-
usadebnoye hybrid was cost-effective in the production of sugar sorghum.
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Summary
The results of growing varieties of medium-ripened potatoes in light chestnut soil on drip irrigation are presented.
Promising options have been identified that contribute to the formation of high yields of the studied crop.
Abstract

Introduction. Etching potato tubers is one of the most effective methods of controlling some potato pests and
diseases. The primary problem before modern farmers is the wire that is harmful to potato plantings. Wire worms,
which live in the soil of the larvae of nutcracker beetles, are a serious threat to global agricultural production. Ob-
ject. Vineta variety potatoes. Materials and methods. For a number of years, scientists from farmers of the
Caspian Agricultural Federal Scientific Center of the Russian Academy of Sciences have been doing a lot of
work to identify and eliminate the consequences of potato planting by a wire. Studies were carried out at the irri-
gated land use site of the Federal State Budgetary Institution "PAFNC RAS" in the period from 2021 to 2023. In
the experience, generally accepted agricultural equipment was used in accordance with zonal recommendations
for the Lower Volga region when cultivating early potatoes. Appropriate studies and measurements were per-
formed in accordance with the requirements of the field experience method and the methods of studies on potato
culture. In the course of the work, an optimized system for protecting potato plantings is proposed and parame-
ters for the economic effectiveness of protective measures are given. In the course of research, the effect of new-
generation drugs Klubneshchit, Prestige, CS and Metarizin on the number of wireworm was assessed. Results
and conclusions. On average, when analyzing Vineta early potato tubers, it was found that the samples pre-
sented were mainly with weak and medium damage to 1-2 holes as a result of the use of this plant protection
scheme. The results of economic efficiency made it possible to identify a highly profitable option with an irrigation
rate of 5200 m3/ha and with additional sediment treatment with Klubneshchit, the CS which showed very high
indicators of commercial yield of 59.1 t/ha. Net income per 1 ha amounted to 1033.1 thousand rubles/ha. The
profitability indicator at such values was at the level of 232.5%.

Keywords: early potatoes, varieties of early potatoes, insecticides, drip irrigation of potatoes, coefficient of
water consumption of potatoes, yield of potatoes.

Citation. Bondarenko A. N. Integrated wireworm protection system for potato plantings. Proc. of the Lower
Volga Agro-University Comp. 2024. 2(74). 26-35 (in Russian). DOI:10.32786/2071-9485-2024-02-03.
Author's contribution. The author is directly related to the present study, was directly involved in the laying of field
experience. Participated in the implementation and analysis of the experiment. The author of this publication has read
the final result for publication.

Conflict of interests. The author of this publication declares that there is no conflict of interest.

YK 635.2:632.95
MHTETPUPOBAHHASA CUCTEMA 3ALLUUTBI NOCAOOK KAPTO®ENA OT MPOBOJIOYHUKA

BoHpapeHko A. H., okmop cenbCKOX035UCMBEHHbIX HayK

@IrBHY «[lNpukacnutickuli agpapHbili hedeparibHbil Hay4HbIt yeHmp PAH»
c. Conéroe 3atimuwe, YepHosipckuli palioH, AcmpaxaHckasi obrniacmb, Poccutickas ®edepayusi

UccnedosaHus npoeedeHbl 8 pamkax memamuku HUP 2022...2024 22. FNMW-2022-0012 «Pa3pabomamb
ycoeepuieHcmeosaHHbIe 30HallbHbIe pecypcocbepezaroujue a2pomexHosI02uuU, obecrneyusaroujue
noesbiweHue n10dopodusi No4ebl, MPOAYKMUBHOCMU CeJ/lbCKOX03s1licmeeHHbIX KyJibmyp U Ka4ecmea
npodykyuu e npupodHo-KITuMamuyeckux ycrnoeusix CeeepHozo lNpukacnusi»

AxkTyanbHocTb. [poTpaenueaHue KnybHen kapTodensa SBNSeTca OgHUM U3 camblX 3hdEKTUBHBIX
npvemMoB 60pbOLI C HEKOTOPLIMK BpeauTensmMu u bonesHamu kaptodens. MNepBoovepeaHor npobremon,
BCTaloLLIEN Nepen COBPEMEHHLIMU arpapusiMu, SBSIETCA Bpe HaHOCUMbIW Mocagkam kapTodensi NpoBosioy-
HUKOM. [MpoBOMNOYHbLIE YepBM, OBUTAIOLLME B NOYBE FIMYMHKM XKYKOB-LLENKYHOB, NPeaCcTaBnsaoT cobol cepbes-
HYO Yrpo3y A1 MUPOBOrO CENIbCKOXO3ANCTBEHHOrO NPon3BoAcTBa. O6bekT. CopT paHHero kaptodens Bu-
HeTa. MaTtepmanbl n meToAbl. B TeueHve psga net yyeHsimMu arpapusamu Npukacnunckoro arpapHoro dege-
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panbHOro Hay4Horo ueHTpa Poccuiickon akagemum Hayk npoBoautcs Oonbluasi pabota no BbIABNEHUO U
YCTPaHEHUIO MOCNeACTBUA, HAHECEHHbIX MOcaakam KapTodensi MPoBOSIOYHUKOM. ViccnegoBanus Gbinv npo-
BeJeHbl Ha opollaemMoM ydacTke 3emnenorb3oBaHusa PIrBHY «MAPHL], PAH» B nepuoa ¢ 2021 no 2023rr. B
onbiTe MPUMEHsANach OBLLENPUHATAA arpoTEXHMKA B COOTBETCTBMM C 30HANbHbIMW PEKOMeHOauusMu ans
HWKHEBOMKCKOro pernoHa rnpv Bo3genbiBaHUM paHHEro kapTodens. PeleHne nocTaBneHHbIX 3aaad U Bbl-
MOSIHEHME Hay4HbIX UCCreoBaHUA OMMPariocb Ha WUCMONb30BaHWE COOTBETCTBYHOLLUMX METOAMK MOSIEBOrO
onbITa, a TaKkke METOAMK MO BO3AENbIBAHUIO YYETA YpoXkaHOCTU KapTodens. B xoge npoBegeHHon paboTbl
NpeanoXxeHa onTUMN3MPOBaHHas CMCTEMA 3aLuThl Nocadok kapTodens u NpMBeAeHbl NapamMeTpbl SKOHOMU-
yeckon 3dhPEKTUBHOCTU 3aLLUTHBIX MeponpuaTuin. B xoae nccnegoBaHuin oLeHMBaNoch AENCTBUE npenapa-
TOB HOBOro nokoneHus Kny6Hewwmr, MNpectwk, KC n MeTapusnH Ha YMCNEHHOCTL NPOBOMOYHMKA. Pe3ynbTa-
Thbl U BbiBoAbl. B cpegHem, npu aHanuse knybHen paHHero kaptodens copta BuHeTa GbIno ycTaHOBNEHO,
YTO MpeAcTaBleHHble 06pasLbl B OCHOBHOM Obinv cO crnabbiM 1 CpeaHuM noBpexaeHnem 1...2 oTBepcTus B
pes3ynbTaTe UCMoMb30BaHWs AaHHOW CXEMbI 3aLUUTbl pacTeHWA. Pe3ynbTaTbl 3KOHOMUYECKOM ahheKTUBHOCTM
MO3BONUIN BbIAENUTbL BbICOKOPEHTABENbHBIN BapUaHT ¢ OpocuTemnbHON HopMon 5200 m* /ra u ¢ gonocaaou-
Ho obpaboTkon npenapatom KnybHewmt, KC KOTOpbIA Mokasan BecbMa BbICOKME MOKasaTenu TOBapHbIX
kny6Hen 59,1 t/ra. MNpun 3TOM YMCTbIA Aoxon Ha 1 ra npu Takon ypoxanHocTu Obin paBeH 1033,1 Thic. py6./ra.
PeHTabenbHocTb NnponssoacTtea bbina Ha ypoBHe 232,5%.

Knroydeenle cnoea: paHHUll kapmogberib, copma paHHe20 Kapmoagbersi, UHCEKMUUUObI, KarnesrbHoe
opouweHue kapmogbers, KoaghghuyueHm eodornompebrieHus Kapmoghess, ypoxalHocmb Kapmodghesis.

Lutuposanue. GoHgapeHko A. H. MiHTerpnpoBaHHasa cuctema 3awmTbl Nocagok Kaptodensa oT npoBosioy-
Huka. M3eecmusi HB AYK. 2024. 2(74). 26-35. DOI:10.32786/2071-9485-2024-02-03.

ABTOpCKMI BKNag. ABTOP AaHHOrO Hay4HOro nccnegoBaHus NpuMHMUMan HenocpeacTBeHHOe yvacTue B 3aknagke none-
BOro onbita. MNpoBen aHann3 Nofny4YeHHbIX AaHHbIX, COOPMMPOBAHHbIX 32 NepPNoA NPoBedeHHbIX UCCNefoBaHni. YyacT-
BOBar B BbIMNOMHEHWN CTaTMCTU4EeCKon 0bpaboTkn n HanncaHMn SaHHOW PYKOMMUCHK.

KoHdnuKT nHtepecoB. ABTOp AaHHON nybnukaumm 3assnseT 06 OTCYyTCTBUMU KOH(PMKTa UHTEPECOB.

BeepeHue. KapToenb OTHOCUTCH K BeOyLMM CESIbCKOXO3ANCTBEHHbBIM KyrbTypaMm CO-
BpemeHHoro mupa [5, 7, 17].

Ha cerogHsALWHMI AeHb CyLLECTBYET [OCTAaTOMHO BOMbLUOE KONMUYECTBO PasnmyHbIX TEXHOSO-
rm ero BosgenbiBanHus [1-4, 6, 8, 9]. BaxkHO OTMETUTb, YTO ero NoTeHUWanbHas ypoxXanHocTb B psae
CTPaH CYLLIECTBEHHO HUXKE BO3MOXHOW, Aa U Ka4eCTBO He Bcerga oteevaeT coBpemeHHsiM TOCTam.
Mnowagn nop BosgernbiBaHMeM KapTod)ens B MocrnefHee AecATUNeTUE XapaKTepusyloTcs Cylue-
CTBEHHbIM HapacTaHneM gectadunusaumm UToCaHUTapPHOrO COCTOSIHMSA. B CBA3M CO 3HAUMTENbHbI-
MW HapyLUEHMAMM 30HarnbHbIX TEXHOMOMMN BO34ENbIBaHWSA, HecobnogeHmem 060CHOBAHHBIX CEBO-
060opoTOB, a Takke HapyLEeHUSMM B NPOBEOEHUWN 3aLUMTHBLIX MEPOonpUSTAA HabnigaeTca 3Hauum-
TenbHbIN POCT M pa3BuTMe GonesHen, BpeauTenen N COPHSIKOB B Mocagkax kaptodens. Becbma
OonacHbIMW BpeaUTeNaAMM Ha KapTodene ABNATCA KONOPaACKUA XKYK U MPOBOMOYHUKN.

[MpOBONOYHUKM OYEHb CUIBHO MOBPEXOAT KNyOHM KapTodhens, Npu 3TOM CUITbHO CHU-
XaeTtca nx TopapHoe kadectso [10-13, 18].

Yxe B TedeHue nocnegHux neT nepeq coBpeMEeHHbIMU arpapusiMm CTOUT nepBooyepea-
Had 3ajada noucka arbTepHATUBHbLIX NyTen U 3PAPEKTUBHbLIX 3aLUTHBLIX METOAO0B, HanpasreH-
HbIX Ha NoJaBfeHne YNCEHHOCTU N CHUXEHUST BPELOHOCHOCTM KOMNOpPaacKoro Xyka U npoBosioy-
HWKa B nocagkax kaptodpens [14-16].

Bonpockl, cBsi3aHHbIE C MPUMEHEHWEM MpenapaToB Ans 3awuTbl NOCago4HOro Mmartepua-
na B 6opb6e ¢ NPOBOMIOYHUKOM, Mano U3ydeHbl Ha TeppuTopun AcTpaxaHckon obnactu, B CBS3M
C YeM Bblna onpegeneHa uernb NPOBOANMOro Hay4HOro UCCregoBaHus.

OO6BLeKT nccnegoBaHUM — paHHUA CopT kKapTodensa BuHera.

Llenb uccnegoBaHUsA: MCNOSb30BaHME WHCEKTUUMAOB HOBOrO MOKOSIEHMS B Mocajkax
paHHero kapTodens. B xoge HayyHo-vccnegoBaTenbCckon paboTbl Gbinu onpedeneHsl cneayto-
LMe 3apaym:

1. B 3aBMCUMOCTM OT BapMaHTOB OMbiTa MPOBECTU pacyeT KoadhduumeHTa BogonoTped-
NeHnsa pasnn4YHbIX COPTOB paHHero kapTodens.

2. OnpenenuTb CTPYKTYPY YpPOXKasa M MPOBECTM PACYET SKOHOMMUYECKON 3(PGEKTUBHOCTU
BO3ZenNblBaHMS paHHero kaptodens Ha ooHe UCNONb30BaHUSA Pa3fUYHbIX MHCEKTULMAOB HOBOMO
MOKONEHWS! MPU OPOCUTENbBHBIX HopMax 4600 m%/ra u 5200 m*/ra.

Hay4yHas HoBuM3Ha. Bnepsbie npumeHnTEnNbHO ANs ceBepa AcTpaxaHcKkon obnactu Obinu
npoBeaeHbl KOMMNNEKCHbIE HayYHble UccnefoBaHNA No BO3OENbIBAHNIO paHHEro kaptodens oTte-
YECTBEHHOW CenekumMm ¢ UCNoNb30BaHNEM MHCEKTULMOO0B HOBOro NOoKoneHust B 6opbbe ¢ npoBo-
NOYHMKOM, HanpaBsreHHble Ha (hOPMUPOBAHNE BbICOKMX MoKasaTenen ypoXxXamHoCTU Mpu Kanerb-
HoM cnocobe nonuea.
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Cxema 3aKknagkuv 1 cogepxaHue onbliTa. [1ByxcakTopHbIA NONEBOW ONbIT OblT 3aN0XeH
METOAOM pacLLENneHHbIX AeNsHOK cornacHo metoauke [Jocnexosa b. A., 1985 .

3a chakTop A ObINN NPUHATEI OPOCUTENBHBIE HOPMbI (KanernbHoe opoLueHne) — 4600 m/ra
n (kanenbHoe opoLueHne) — 5200 m/ra, 3a dakTop B — HCEKTMUMABI HOBOrO MOKOSEHUS.

OnbIT Takke NnpegycMaTpuBan BHECEHNE B KA4eCTBE OCHOBHOrO yaobpeHust ABONHOW Cy-
nepdocdar n B ka4yecTBe NOAKOPMKM WUCMONb30BaHNE XIOPUCTOro Kanund. B ocHoBHble ¢hasbl
pasBUTUA pacTeHui (uBeTeHre u nnogoobpasoBaHne) metoaom depTuraumm BHOCUIack aMmmu-
ayHas cenuTtpa, 4Yto obecneymBano cbanaHCMpOBaHHOE MUTaHWE BO3OENbIBAEMON OBOLLHOW
KynbTypbl. 3a BECb Nepuopg Beretaunmn paHHero kaptodens 6bim BHECEHBI MUHEpanbHble ya006-
peHus u3 pacyérta N120P60K60, 4TO 0bBecneunno cbanaHcMpoBaHHOE NUTaHMe pacTteHun. no-
Waab AensiHkM — 70 M°. O6beKT M3yYeHUus — paHHUI KapTodenb copT BuHeta.

Matepuan usyyeHus. NMpenapat Kny6HewmT, KC nmeeT ABYXKOMMOHETHBIN COCTaB, Aew-
CTBYIOLLME BELLECTBA U3 ABYX PasHbIX XMMUYECKUX KaccoB (MOYEBWMHbI + HEOHWMKOTUHOWABI).
MpenycmoTpeHHas Hopma pacxoga npenapata 60-100 mn/ 1n Bogpkl. Pacxog paboyero pacteopa 1
nuntp Ha 60-100 kr nocagodHoro matepuana. Cnocob o6paboTky — OOHOKPATHOE OMNPbICKUBaHME pa-
Gounm pacTBOpOM npenapara Nocago4yHoro Matepuana (knybHen kaptodens) nepen Nocagkomn.

Mpectmxx, KC — KOMMMEKCHbIM NpOTpaBUTENb (MHCEKTO-PYHMMUMAHBIN) AN 0B6paboTkm
KnyOGHen kapTodenst ot bonesHen n Bpeautenei. MNMpegnocagovHas obpaboTtka KyOHen. [1ByXKOM-
MOHEHTHBIA MeCTMUMA, COAEPXUT mmuaaknonpug, gosuvposka 140 rp/n. N neHUMKypOH, 0O3MpOBKa
150 rp./n. Mepuog 3awmMTHOrO AENCTBUSA OT BpeauTenen pernameHtnposaH o 40...60 gHen nocne
nosineHnst Bcxogos. [osuposka 70...100 mn/1 n. Boabl. Pabounin pactBop — 1 n paboyero pacTeo-
pa/100 kr knybHen kapTodens. OnpbiCkuBaHue KnyoHen oCyLLLECTBNAETCS 4O U BO BPEMS NOCaOKM.

MeTapu3anH — 3TO yHMKanbHbIN Guonornyeckuii npenapar GuonHcekTuuna. OencteyioLlee
BellecTBo: Metarhizium anisopliae P-72 tutp He meHee 108 KOE/mn. MNpeacTtaBnsaeT cobon wraMmm
rpmba Metarhizium anisopliae oT nouBoobuTaromMx Bpegutenen (Mensenk1, NPOBOMOYHMKA, NNYK-
HOK MaKCKOro >yka U MHOMmx ,qpyrmx) Hosuposka 0,5 n. »xugkoro «MetapumanHa»/10 n. Bogbl. Pacxon
pabouen xungkoctn — 2 n/100 M2, O6GpaboTka ocyLLecTBNAETCS nepes Nocaakon Ha 2 Yaca.

MeToguka npoBeAeHUs onbiTa. YYETbl U HAOMOAEHMST NONEBbLIX UCCMNEAOBaHNN NPOBO-
OUnuncb ¢ ncrnonb3oBaHMeMm metoamku bennka B.®., 1982r., meTogmku "ocyaapcTBEHHOro copTo-
UCMbITaHNA CeNbCKOXO3ANCTBEHHbIX KynbTyp, 2015 r., a Takke MeToanyeckoMy pyKoBOACTBY MO
NPOBELEHNIO PEMMCTPALMOHHBLIX UCMLITAHWMIA arpOXMMNKATOB B CENbCKOM Xo3saKcTee, 2018 r.,

YBOpKy 1 y4€T paHHero kaptodens npoBoannm Ha 10 YYETHBIX PACTEHUSIX KaXK4OW Mo-
BTOPHOCTW, COrNacHO METOAMKE ONbITHOrO Aena B NoneBoacTBe U MeToanku ocyaapCTBEHHOroO
COPTOUCTBbITAHNS CENbCKOXO3SNCTBEHHbIX KYNbTYp.

OKoHoMMYeckasa apHEKTUBHOCTb BO3AENbIBAHMSA N3yYaeMblX COPTOB U rTMOPMOOB OBOLL-
HbIX KynbTyp Oblna paccyMTaHa CorflacHO TEXHOMOrMYECKOM KapTe U MeTogMYECKMM pekoMeHnaa-
unam (lWnmneko A. B., 1998; Cangy W. C., 2013).

ArpoTtexHuka. NpeaLecTBEHHUKOM NOA 3aKnaaKy NoneBoro onbita Obin YMCTLIV nap.

O6paboTka noyBbI (AaTta, BUA o6paboTku, rnyouHa). [loarotoBka onbITHOrO y4yacTka C
NPUMEHEHNEM psifa arpOTEXHUYECKUX MEPOMPUATUIA onnpanacb Ha OBLLENPUHSATLIE 30HarbHbIE
pekoMeHdauumn nNo BO3AeNbIBAHUIO paHHEro kaptodens.

OcHoBHble MoAroToBUTENbHbIE PaboThl BKMAOYann: npoBegeHne 3s6neBoi BCMallKku C
obopoTom nnacta Ha rnybuHy 22...24 cm nnyrom NJ1H-4-35+ MT3-1021; BeceHHio0 06paboTky
noysBbl Mo Mepe uanyeckoro cospeBaHus. Mo pesynbTataM arpoTEXHUYECKMX MEPOMNPUSTUI
ObINO OcyLecTBNEHO 2 KynbTuBauuu. [1o Havyana npoBedeHUs nocagku knybHen paHHero Kap-
Todoens Gbina npoeedeHa obpaboTtka dpeson ©-200.

Mocaaka knybHen paHHero kapTodens Obina BbIMOMHEHA C O4HOBPEMEHHOW packnaakon
KanenbHbIX NEHT. 3a Nepuof Beretaumm Bo3geNbiBaeMon KynbTypbl 00LLee KONMMYeCcTBO BHECEH-
HbIX MUHeparnbHbIX yaoopeHun coctaBuno Nq2oPgoKso.

Mepen nocagkon paHHero kapTodensa Obina npoBefeHa ogHOKpaTHas obpaboTka NHCek-
Tnumaamm Mpectnxk, KC, KnybHewmnt, KC n MetapumauH.

Hopma pacxoga npenapata Kny6Hewmt, KC coctasuna 100 mn/ 1n. Bogbl. Pabouni pac-
TBOp — 1 n. paboyero pacteopa/100 kr knybHen kapTodens. AHanorMyHo, Hopma pacxoga npe-
naparta lNpectuxk, KC coctaeuna 100 mn/1 n. Bogbl. Pabounn pacteop — 1 n. paboyero pacTtBo-
pa/100 kr knybHen kapTtodend. Hopma pacxoga Metapuaunna — 2 n/100 m2. TMpu nocaake Kny6-
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Hel paHHero kapTodensa mcnonb3oBanu Tpaktop MT3 1021+KCM-2H. MNocagka ocywiecTens-
nacb C O4HOBPEMEHHOW PacKagKon KanernbHbIX NEHT, MPY 3TOM Mexaypaabe coctasnano 0,7 m
npv ryctoTe nocagku knybHemn 56 Toic./ra.

lMonnB ocywwecTBNANCS C NPUMEHEHNEM CMCTEMBbI KanenbHOro OpoLLeHNS, Npy 3TOM Obl-
nn NpegycMoTpeHbl 2 opocuTenbHble HopMbl 4600 M %ra n 5200 m%fra.

Mpn NpoBeaeHMM 3aLUNTHBIX MEPONPUATUIA OT BPeauTErnen B nocagkax paHHero kapTto-
dens 6binn ncnonb3oBaHbl NpenapaTbl: KapaTts 3eoH, Beptumek, bopen Heo CK. OT 6onesHen
ncnonb3oBanu npenapatbl: PoHAaHro, JlyHa Akcnupuerc. O6paboTkmM OT GonesHen U BpeauTe-
nen ocyLecTBASANUCh LWITaHroBbiM onpbickuBatenem OH-600 + MT3 1021, cormacHO ycTaHOB-
NEHHbIX HOPM OT TOBApPONPOM3BOANTENS.

Pe3ynbTatbl uccnegoBaHMM U UX OGCyxAeHMe. ArpoxmMmyeckass XapakTepucTuka
MOYB OMNbITHOMO ydacTka. ArpoxumMudeckmin aHanus nods obin nposeaeH ®HL, Arposkonornn PAH
(r. Bonrorpaa) B ucnbeitatensHon nadopatopumn no ropmsoHtam 0...20 cm un 20...40 cm. OcHo.-
Hble NokasaTtenu npeacrasneHsl B Tabnuue 1, 2.

Tabnuua 1 — PesynbtaThl no ropusoHTy 0..20 cm
Table 1 — Results for horizon 0...20 cm

dakTnyeckoe 3HadeHue /
EAvHMLA Uate- Actual value
Mokasatenu / Indicators penus / Unit of ropmsoHT 0..20 2?%8%':; / FGOOCéI'T/
measure cm / horizon Hbrizon
0..20 cm 20...40 cm
pH Boaro BbITANKM | En./ Univ. 7.8 8,1 26423-85
pH of aqueous extract
CopepxaHne NoaBWKHbIX coeau- /KT
HeHun gpocdopa / Content of ma/k 243 24,9 26205-91
mobile phosphorus compounds g/kg
CopeprxaHne NoaBWKHbIX coeau- /KT
HeHun kanusa / Content of mobile 4415 171,5 26205-91
; mg/kg
potassium compounds
CopepaHue opraHM4eckoro Be- o 09 08 26213-91
wectsa / Organic matter content ° ’ ’
CopepxaHue a3ota aMMoHus / Mr/Kr
Ammonium nitrogen content mg/kg 3.6 28 26486-85
CopepxaHne a3ota HUTpaToB / Mr/Kr )
Nitrate nitrogen content mg/kg 44 5.5 26951-86

BopgonoTtpebneHne kaptodens. YBenmyeHne YpOBHS YPOXaWHOCTU oGO OBOLLHOWN
KynbTypbl ABASETCA NPUOPUTETHON 3aaden, a B Hallem criydae — paHHero kaptodens. 3a cyér
npaBubHOro Nonmea B Nepuo Bcen Beretaumm MOXHO 3HaYUTENbHO YBENUYUTbL €ro NoTeHUn-
arbHYH0 YPOXanhHOCTb.

HeobxogMmo OTMETUTb, YTO AaHHasd 3agadva AoCTUraeTcs Nnub NPy NpaBUIbHOM MOA-
AepXXaHun NpeanosiMBHOro nopora BAaXHOCTU noyBbl Ha ypoBHe 80% HB. Tak, ons paHHero
KapTodhens npomaydmBaHue cnosi noyusbl ot 0,3 M (40 uBeTeHus) oo 0,6 M (OT uBeTeHUsa o yoop-
Kn) IBNSieTCA BeECbMa BaXXHbIM arpoTEXHUYECKUM MEPOTNPUATHEM.

B mexdasHbii nepros nocagka-UBeTeHne n LBeTeHne-ybopKka NpouUCXoamT BeCbMa He-
3HaUYNTENBHOE CHWXEHWE BNaXHOCTW MOYBbI U3-3a MPOBEAEHUS psda arpoTeXHUYEecKUX Mepo-
NpusaTUA (pbiXneHne N okyumBaHue). B Tabnuue 2 npuBedeHbl AaHHblE NO CTPYKType BOOHOro
GanaHca B paspese Tpex NneT n3ydeHus.

Mpn aHanuse Tabnuubl 3 ObINO YCTAHOBIEHO, YTO NPOBEAEHHbIE 3aLLUMTHBIE MEPONPUs-
TMa B 6opbOe C NPOBOMOYHMKOM Neped NOCaaKoM CyLEeCTBEHHO MOBAUSANN Kak Ha nokasaTtenwu
YPOXaNHOCTU, TaK U Ha KOS ULMEHT BOAONOTPEONEHMA COPTOB paHHEro kapTodens.

MakcumanbeHbIn addekT oT MCMOMNb3BaAHNS M3y4aeMbIX Mpenaparos ObIN Nony4eH Ha
BapuaHTe Npu opocuTenbHoi Hopme 5200 M*/ra Npu MPOTpaBnMBaHUM |<r|y6|-|em B nNpenapaTte
KnybHewwt, KC. Mpun atom Koa(bq)mu,meHT BoaonoTpebnexHns Obin cambli HA3KUIA, B CpeaHEM 3a
TpU ro% nccnenoBanui, Bcero 104,5 M/T. BaxHO OTMETUTb, UTO npy OpOCUTENBHON HOpMeEe
5200 m°/ra npu 3amaymBaHuM KnybHen paHHero kaptodpensi copta BuHeTa Ao nocagku B pas-
JIM4HBIX MHCEKTMLIMAAX HOBOIO MOKONEHMS KoahbhULMEHT BogonoTpebnerHms Haxogunca B gua-
nasoHe ot 104,5 go 121,1 M*/1 (Tabnuua 3).
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Tabnuua 2 — CTpykTypa BogHoro 6anaHca paHHero kaptodens, cpegHee 3a 2021...2023 rr.
Table 2 — Structure of water balance of early potatoes, average for 2021...2023.
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opocuTenbHas HopMma — 4600 Mm°/ra
1 — irrigation rate — 4600 m 3ha 58,0 921,0 150,0 5729,0
3
opocutenbHasa Hopma — 5200 m°/ra o1
2 —irrigation rate — 5200 m3/ha 56,0 921,0 180,0 6177,0

1 BapuaHT — nonusHas Hopma 150 m*/ra; 2 BapuaHT — nonueHas Hopma 180 m°/ra
Option 1 — irrigation rate of 150 m3/ha; Option 2 — irrigation rate of 180 m3/ha

Tabnuua 3 — KoadhdpuumeHT BogonotpebneHus kaptodens B cpeaHem 3a 2021...2023 rr.

Table 3 — Potato water consumption coefficient in average for 2021...2023
KoadhduumeHT Bogonotpebne-
dakTop A/ Factor A dakTop B / Factor B Hus, M*/T / Water consumption
coefficient, m3/t

KoHTponb — 6e3 o6paboTok (onpbic-

1 - kanenbHoe opoleHue kmBaHue Bogoi)/ Control — without 187,2

(cTanpapTHas TexHororus) treatment (water spraying)
4 6%%0;?;271bEagri:oifr';gz;ion MeTapuaunH / Metarizine 132,0
Mpectux, KC/ Prestige, KS 165,1

(standard technology) irriga- KnyGreww, KC/

tion rate — 4600 m3/ha Strawberry Shield, KS 184,8
2 — KanenbHoe opoLLIEHMe KoHTponb — 6e3 o6paboTok (onpbic-
knBaHue Bogow)/ Control — without 141,4
(cTanpapTHas TexHororus) treatment (water spraying)
opocuTenbHas Hopma — MeTapuaunH/ Metarizine 110,1
5200 m°/ra/2 — drip irrigation 0O KC/ Prestide. KS 1211
(standard technology) irriga- peCTIX, eslge, .
tion rate — 5200 m3/ha Knybrewwr, KC/ 104,5

Strawberry Shield, KS

AHanua Tabnuupl 4, BbIABUN onpeaeneHHyo 3aKOHOMepHOCTb npu KOTOPOKW NpenmyLLie-
CTBO ObINIO OTMEYEHO Yy BapMaHTa C opocuTensHon Hopmor 5200 m %/ra Npu coBMeCTHOI Jomnoca-
Ao4yHom obpaboTke knybHel paHHero kapTodensa npenapatom KnybHewut, KC B chase TexHu4e-
ckon cnenocTtu. B xoge npoBeAeHHbIX UccneaoBaHnii Obifo YCTaHOBIIEHO, YTO MO AAaHHOMY Ba-
puaHTy konunyecTso knybHen cebiwe 100 r Ha 1 pacTeHue cocTtaensano 8 wT. ¢ Maccon 843,9 r.
ToBapHas ypoxxanHOCTb Obina Ha ypoBHe 59,1 T/ra.

Pe3ynbTathl 3KOHOMMYECKON 3P(EKTUBHOCTU ABYX(AKTOPHOIO NOSIEBOrO ONbITa Mo BO3-
AenbiBaHNo kapTodensa copta BuHeTa no3sonunu BbiAENUTL BbICOKOPEHTAOENbHLIN BapuaHT C
aonocagoyHon obpaboTkon npenapatom KnybHewmr, KOTOprI/I nokasan BeCbMa BbICOKME MOKa-
3aTenn ypoxxaHOCTU C OpOCMTENBHON Hopmon 5200 m %/ra. ToBapHas YPOXarlHOCTb CoCTaBuna
59,1 1/ra, npn obwwux 3atpaTtax 444,37 Tbic. p. cebectoumocTtb Obina paBHa 7,5 TbiC. p./T. Yu-
cTbih goxoa Ha 1 ra coctasun 1033,1 Thic. p./ra. lNokasaTenb peHTabenbHOCTN NPU TakNX 3Ha4de-
HMAX 6bIn Ha ypoBHe 232,5%.

Ha BapunaHTe ¢ opocuTtenbHon Hopmon 4600,0 m % Ira MaKcUMarbHbIE 3HAYEHUS TOBapHoOM
YPOXXaNHOCTW ObINN NONyYeHbl HA BapuaHTe C NpUMMEHeHWeM OuouHcekTuuuaa MeTapuanH —
43,4 1/ra. Ynctein goxoa Ha 1 ra coctasun 611,1 Teic. p./ra. NokasaTenb peHTabenbHOCTM Npu
Taknx 3Ha4YeHusax 6bin Ha ypoBHe 129,0%.

Hwuskne nokasarenu ypoXarnHOCTU ObINM NOMydYeHbl HA KOHTPOJIbHbLIX BapmaHTax ypo-
»KanHOCTb Haxoaunach B umana30He 30,6 T/ra c opocutenbHon Hopmon 4600,0 m 3/ra v 43,7 T/ra
C opocuTenbHoi Hopmoi 5200 M* /ra. OkoHoMmuueckasi apdEKTUBHOCTb Obina Ha ypoBHe
1,7...2,5 p./p. BNOXeEHHbIX 3aTpaT (Tabnuua 5).
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Pe3ynbTaTbl N0 NPUMEHEHUIO UHCEKTULIMAOB Ha CHUMXKEHWEe YMCNIeHHOCTU MPOBO-
NOYHMUKa.

B xoge nccnenoBaHMi Takke oLeHMBaNoch AencTBme nNpenapartoB Ha YMCNEHHOCTb Npo-
BOMoYHMKa. Ha knybHsx kapTodhens y4yéTbl MPOBOMOYHWMKOB MpOoBOAUNKM nepen yoopkon. [ns
3TOro B KaXK40W NOBTOPHOCTU Bpanu no 10 y4éTHBIX KyCTOB. YUYMTbIBANN KONIMYECTBO OTBEPCTUN
(xomoB) Ha kaxgom KrybHe no criegytolen wkane: 0 — 3aopoBble KNyGHW; cnaboe noBpexaeHue —
1 oTBepCTME; cpeaHee — 2...5; cunbHoe — bonee 5 oTBEPCTUN.

B cpegHem npu aHanuse knybHen paHHero kaptodgens copta BuHeta Gbino ycraHosne-
HO, YTO MpeAcTaBneHHble 06pasubl B OCHOBHOM ObinnM CO crabbiM M CPegHMM MOBPEXAEHNEM
1...2 OTBEpCTUSA Ha BapuaHTe C ucnonb3oBaHumem npenaparta lpectnx, KC (pucyHok 1). Ha
OoCTarnbHbIX BapMaHTax gaHHbIN BpeauTeNnb OTCyTCTBOBAI.

.-c-...n_.-.'““.-
@ B LR

PucyHok 1 — NoepexaeHus knybHa kapTodens NpoBOMIOYHMKOM Ha BapuaHTe C UCMONb30BaHNEM
npenaparta lNpectuxk, KC
Figure 1 — Damage of potato tuber by wireworm on the variant with Prestige, KS preparation use

Tarke nocne yy4éta ypoxas Obin npoBefeH GUOXMMUYECKMA aHanu3 KryOHen paHHero
KapTodhens, u3 KoToporo crnegyet, 4To npuMeHeHue npenapatoB MeTtapusuH, Mpectnxk, KC un
KnybHewmT npm gonocagovHon obpaboTtkn knybHen He npmeeno K npesbiwenuto MOK B Bbipa-
LLLeHHOW npoaykuun (Tabnuua 6).
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Tabnuua 6 — Bruoxummdeckuii aHanmua kny6Heii Ha BapuaHTe ¢ OpocuTenbHOM Hopmoit 5200 M %/ra
Table 6 — Biochemical analysis of tubers in the variant with irrigation rate of 5200 m 3/ha
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kpaxman/ starch % 9,1 9,2 9,2 15,0 8756.13-87
- 0,

ackopbuHoBas KiG Mr, %%/ 6.1 6.1 6.1 7.1 24556-89

nota / ascorbic acid mg %

HATATHBIA B30T/ |\ markg | 16,0 19,0 17,2 19,0 5048-89

nitrate nitrogen

BbiBoabl. 1. o pe3ynbTataM UCMONb30BaHUS npeanaraeMbix NpUeMoB ObINo YyCTaHOBMNEHO,
YTO peLlarLmM akTOpoM B NMOBbLILUEHUM YPOXANHOCTU TOBApHbIX KOPHEMNOAOB paHHEro kaptodens
Oblna npaBunbHO paspaboTaHHas cucTema 3aluTbl NOCaAoK KapTodensa Ana apuaHbix ycnosuii Ce-
Bepo-3anagHoro lMpukacnus.

2. lonocapoyHasn obpaboTka knybHen npenapatamu KnyoHewmnt, KC n MeTtapusnH npusena K
MOMTHOMY OTCYTCTBUIO M3y4yaeMoro Bpeautens (MpoBorioyHMK). TONbKO Ha BapuaHTe C NPUMEHEHWEM
nHcekTnumaa Mpectmk, KC nocne ybopku Ha kNyOHsAX Habntoganuck cnabble NOBpeXaeHUs.

Conclusions. According to the results of scientific research, a significant effect of pre-planting
treatment with new generation insecticides on damage of potato tubers by wireworm was established.
High indicators of marketable yield of 59.1 t/ha were obtained in the variant with the use of Kubnesh-
chit, KS and irrigation rate of 5200 m*/ha.
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Summary
The purpose of the research was to develop elements of the technology of cultivation of seed hemp to ob-
tain a stable and high-quality fiber harvest.

Abstract
Introduction. Seed hemp, with its multipurpose use, is one of the main sources of fiber or hemp, since the
proportion of stems in a hemp plant is 60%, and the amount of fiber in them reaches 28-32%, which is 10
times stronger than cotton. A wide range of manufactured products from technical hemp fiber makes this crop
very promising for representatives of the agricultural business. But in order to fully realize its biological poten-
tial, it is necessary to introduce modern elements of cultivation technology. One of these methods is the low-
cost foliar top dressing in various phases of plant development with environmentally friendly preparations in
low concentrations. Therefore, the purpose of the research was to develop elements of the technology of culti-
vation of seed hemp to obtain a stable and high-quality fiber harvest. Object of research is the seed variety
Surskaya. Materials and methods. Studies to determine the effectiveness of foliar processing of seed hemp
were carried out at Konoplex Penza LLC in 2019-2021 on leached chernozem according to generally accept-
ed methods. The quality of the fiber, having previously separated it from the bonfire, was determined accord-
ing to GOST 9993-2014 (GOST 9993-74) "Short hemp. Technical specifications" with changes 1 and 2. Re-
sults and conclusions. Due to the effect of interaction of factors, the highest yield of stems of 8.50 t/ha was
obtained from foliar treatments of hemp in the phase of three pairs of real leaves, followed by budding with
preparations of K-Humate-Na with trace elements and Agree's "Magnesium", affecting the accumulation of
fiber in the stems up to 27.8%, providing at the same time, its maximum vyield is 2.37 t/ha. A noticeable effect
on the breaking load of the fiber, which amounted to 30.0 kgf, was exerted by double foliar treatment of plants
with Agree's "Calcium (CaO)" preparation with a total fiber content of 27.8% in the stems.

Keywords: hemp, foliar feeding of hemp, yield of hemp stalks.
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YPOXAUHOCTb CTEBJIEU U BbIXO4 BOJNTOKHA KOHOMJIN NOCEBHOU
B 3ABUCUMOCTU OT JINCTOBbLIX MOOKOPMOK

1ryu.2|vu-|a B. A., dJokmop cesibCKoX035UCM8eHHbIX HayK, Mpogheccop
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2. MNeH3a, Poccutlickas ®edepayusi
2000 «Koronnekc MeH3a»
2. Huxnul Jlomos, NeH3eHckas obnacme, Pocculickass @edepayus
3®re0Y BO Bonzoepadckuti FTAY
2. Boneoepad, Poccutickas ®edepayusi

AKTyanbHocTb. KoHoMnms noceBHasi, NPy MHOFOLENIEBOM €€ UCTOMb30BaHWUW, SBNSETCA OQHUM U3
OCHOBHbIX MCTOYHMKOB MOJy4EHMUs] BOSIOKHA WMNK MEeHbKW, Tak Kak gons ctebrien B KOHOMMSIHOM pacTeHum
cocrtaBnsaet 60 %, Npuyem KonmM4yecTBO BOJSIOKHA B HUX AocTuraet 28-32%, kotopoe no npoyHoctv B 10 pas
MPEBOCXOAMUT XMOMKOBOE. boratbii acCOPTUMEHT M3roTaBfIMBAaEMOM MPOAYKLUM M3 BOJSIOKHA KOHOMMM Tex-
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HMYECKON AenaeT 3Ty KynbTypy AN NpeacTaBuTernei arpapHoro 6GusHeca oYeHb nepcrekTuBHoW. Ho gns
MOSIHOW peanusauun ee GMONOrMYEcKoro NoTeHumana Heobxo4MmMo BHEAPEHNE COBPEMEHHBIX 3NIEMEHTOB
TexHonorum BosaenbiBaHus. OQHUM U3 TakMx NPUEMOB SIBMSIETCSl Mario3aTpaTHas fMcToBasi MoAKOpMKa B
pasnuuyHble asbl PasBUTUS PaCTEHU SKOSIOMMYECKU YUCTbIMU MpenapaTaMu B HUSKMX KOHLEHTpauusX.
MosToMy Lienb uccrnenoBaHuWin 3akstovanack B pa3paboTke SMEMEHTOB TEXHOMOMMM BO34ESbIBAHNS KOHOM-
N MOCEBHOW ANsi NOSyYeHUsi CTabuIbHOIO M KAYEeCTBEHHOIO ypokasi BoJiokHa. O6beKT uccregoBaHuii
KoHonnsi noceBHasi copT Cypckasi. MaTepuanbl U MmeToabl. VccrneaoBaHus no onpeaeneHnio addekTme-
HOCTMK dhonmapHor o6paboTkm koHonnn nocesHon npoBoaunnm B OO0 «KoHonnekc Mensa» B 2019-2021 rr.
Ha YepHO3eMe BbILLENOYEHHOM MO OBLLENPUHATLIM MeToaukam. KayecTBo BOMOKHA, NpeaBapuUTeNlbHO OT-
AenvB ero ot KocTpbl, onpegensny no FOCT 9993-2014 (TOCT 9993-74) «[lleHbka kopoTkas. TexHndeckme
YCroBusi» C U3MeHeHusiMM 1 1 2. Pe3ynbTaTthbl U BbiBOAbI. 3a cHeT adhdekTa B3aumoaencTems hakTopoB
Havbonbllasa ypoxanHocTb ctebnen 8,50 T/ra nomnyyeHa oT onmapHbIX 06paboTOK KOHOMMN MOCEBHOWN B
(hasy Tpex nap HacTOSLUMX NIUCTLEB C MocrneaytoLlen B 6yToHusaumio npenapatamm K-F'ymat-Na ¢ mukpo-
anemMeHTamu n Agree's «MarHuin», BAMSAIOLWUMIN HA HAKOMMEHME BOJIOKHA B cTebnsx Ao 27,8%, obecneyu-
Basl NMpu 3TOM MaKCMMarbHbI/ ero Bbixog — 2,37 T/ra. 3amMeTHoe BIUSIHAE Ha pa3pbiBHYI Harpy3Ky BOJIOK-
Ha, koTopas coctaBuna 30,0 krc, okasana ABykpaTHas dponvapHasi obpaboTka pacTeHuii mpenapaTom
Agree’'s «Kanbuum (CaO)» npu cogep>xkaHunm obLLero BonokHa B ctebnsx 27,8%.

Knrouyeeble crioea: KOHOMsIsIHasi NMeHbKa, KOHOMMS MOCE8Has!, 80STIOKHO, JSIUCmMOo8bie MOOKOPMKU,
KoMrinieKcHble yOobpeHus, pa3pbigHasi Hazpy3Ka.

UuntupoBaHue. NywmHa B. A., CmupHoB A. [1., EropoBa I'. C. YpoxanHocTb cTebren n BbIXod BOMOKHA KO-
HOMMM MOCEBHOW B 3aBWCMMOCTM OT FMCTOBbLIX MOAKOPMOK. M3secmus HB AYK. 2024. 2(74). 36-45.
DOI:10.32786/2071-9485-2024-02-04.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HaACToALLEero nccrnenosaHua npuHMManu HenocpeacTtseHHoe yydactue B niliaHnpoBaHUK,
BbINONMHEHUN N aHanu3e OaHHOro uccrnegoBaHUuA. Bce aBTOpPbI Hacm;u.u,eﬁ CTaTtbM O3HAKOMUIUCb C NpeacTtaBi€HHbIM
OKOH4aTellbHbIM BapuaHTOM U 0,D,06pl/ll'|l/| ero.

KoHdnuKT nHTtepecoB. ABTOpbI 3a8BMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BeepeHue. NMpy MHOXecCTBE NPoGNEeM COBPEMEHHOIO CEMNbCKOrO XO35IMCTBA OYEHb BaX-
HbIM SIBNAETCA COBEPLUEHCTBOBAHME 3SIEMEHTOB TEXHOMOrMW BO3AENbIBAHUSA CEMNbCKOXO3AK-
CTBEHHbIX KyNnbTyp [1] B TOM YMcCne n KOHOMMN TEXHUYECKon [2, 3, 4].

CoBpeMeHHbIE TEXHONMOMMU OOMKHbI HE TONMbKO 0becneynBaTb BO3MOXHOCTb MOMyYeHUs
BbICOKMX M YCTONYMBBLIX YPOXKaeB C XOPOLUMM KavyeCTBOM, HO U CHMXaTb OTpuuaTternbHoe BO3aen-
CTBME Ha OKpYXXatoLLyto cpeay [5], MOCKONbKY aHTPOMOreHHoe BO3AeNCTBUE Ha Hee ycunmBaeTcs
[6-8]. MoaTomy noBbiWwatoTca TpeboBaHMA MO 3KONormdeckon 6e30nacHOCTM U K NPOLAYKLUUN TeK-
CTUNBbHOM NPOMbILLNEHHOCTH [9].

MepcnekTMBHBIM CNOCOOOM peLLeHNss aHHON 3afadn ABASETCA NPUMEHEHNE B TEXHONO-
MW BblpallMBaHUSA KOHOMSW NOCEBHOM COBPEeMEHHbIX npenapaTos [10], coueTalowmx B KOMNSIEK-
Ce MakpOMMUKPO3MNeMeHTbl U U3NONOMMYECKN aKTUBHbIE BeELLECTBA, KOTOPble MOryT BMUATbL Ha
KayecTBO NpoayKUUU NEHbKONPON3BOACTBA.

KoHonnsa nocesHas, py MHOroLeneBoM ee UCMOMb30BaHUU, ABNAETCA OQHUM N3 OCHOB-
HbIX MCTOYHMKOB MOMYy4YEHUSA BOSMOKHA UMK MEHbKKU, TakK Kak Aonst ctebnen B KOHOMNAHOM pacTe-
Hun coctaensieT 60% [11], npnyem KonMYECTBO BONOKHA B HUX gocTuraet 28-32% [12], koTopoe
no npoyHocth B 10 pa3 npeBocxoauT xnomnkosoe. OTnmyascb 0CobOM CTOMKOCTLIO K CONEHON BO-
e 1 HU3KMM TemnepaTtypam, OHO MPOSIBNSAET BbICOKYH) YCTOMYMBOCTb K FTHUEHU0. DTO CBOMCTBO
No3BOMSET MCMNONb30BaTb KOHOMMSHOE BOSIOKHO [AMfS W3rOTOBMEHUS npeaMeToB, NOCTOSAHHO
HaxXo4ALWMXCHA B YCMNOBUSAX MOBbLILEHHON BRAXHOCTU. K HMM OTHOCATCA: napyca, pblGOnoBHbIE
CeTU, XO3ANCTBEHHbIE BEPEBKN, MOPCKME N peYHble KaHaTbl, NanaTku, noXxapHele pykasa. Bonok-
HO MOeT ANsi U3roTOBNEHNS Pa3fMyHbIX BUOOB TApHOW TKaHM, B TOM Yncne 6peseHTa, napycuHbl,
MELLKOBUHbI, OOMBOYHOM WM OpanMpOBOYHON TKaHW, TEXHWYECKOro TEKCTUMS: CTPOM napaiutoTa,
YApPsKW, TETMBLI AN1F FYKOB, @ Takke Lnarata u NpUBOAHbIX PEMHEN, LLUMPOKO UCMONb3yeMbIX B
MalmHocTpoeHun [13, 14]. Ha ocHoBe KOHOMMSIHOro BOMIOKHA M3roTaBsfiMBaloT BOAOHENPOHULae-
MYIO TKaHb, MOBCEOHEBHYIO U CMOPTUBHYIO oAexay, NPOYHYI0 U yO0OHY0 06yBb, PHOK3aKM 1 CYMKM
[15], aBTOMOOUMBHBbIE NaHenu. MNMpu CTPOMTENBCTBE MANO3TaXKHbBIX JOMOB MEHBKOBOMOKHO naet
05151 U3roTOBMEHUS YTENNUTENS M HaANONHUTENS, @ B XUMUYECKOW MPOMBILLSIEHHOCTU — OIS NPOo-
n3BoacTBa OMOKOMMO3MTHBIX MaTepuanos 1 yrrnennacTtukos [16].

BoraTtbll acCOpTUMEHT U3roTaBnMBaeMon NPOAYKUNN U3 BONOKHA KOHOMMU TEXHUYECKOWN
Aenaet 3Ty KynbTypy ANSA NpeacTtaBuTenein arpapHoro bmaHeca odveHb nepcnekTnsHon. Ho gns
MofnHoM peanu3aumm ee GMonorndeckoro noTeHumana HeobXOAMMO BHEOPEHWE COBPEMEHHbIX
3N1EMEHTOB TEeXHomMormm BosaenbiBaHs. OgHMM M3 TakMx NPUMEMOB SABMSETCA ManosaTpaTHas
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nucToBasa NOAKOPMKa KOHOMSM NMOCEBHOM B pa3nuyHble dhasbl pasBUTUS pacTEHUIN 3KONOrnM4ecku
YUCTbIMM NpenapaTtaMy B HU3KMUX KOHUEHTpaunax. [NoaTtomy uernb uccnegoBaHui 3akntoyanach B
pa3paboTKke SMEMEHTOB TEXHOMOrMM BO34ENbIBAHUA KOHOMMM MOCEBHOW ANs MOMy4YeHWus cTa-
OMMBbHOrO N Ka4eCTBEHHOIO ypoXasi BOSIOKHa.

MaTtepuansbl u meToabl. VccriegoBaHus no onpegerneHnto aekTMBHOCTM honmapHoOn
06paboTku koHonnm noceBHon nposoaunm B OO0 «KoHonnekc MNeHsa» B 2019-2021 rr. Ha 4vep-
HO3eMe BbILLENTOYEHHOM MO OOLLENPUHATBIM METOANKaM. [1axoTHbIN rOPU3OHT NOYBbLI XapakTepu-
3yeTcs cnefylowmmMn arpoxMMmMyeckuMm nokasatensamn: cogepxaHue rymyca no U.B. TiopuHy —
4,8...5,1% (FTOCT 26213-91), nerkormgponuadyemoro asota no KopHdoungy — 72...105 mr/kr noy-
Bbl, noaswmxHoro doccopa 32,1...55,0 n obmeHHoro kanus 78...90 mr/kr nousbl (TOCT 26204-
91), oGMeHHOoro kanbuma n marHna 15,6 u 4,1 Mr-akB./kr NoYBbl COOTBETCTBEHHO (MeTog LUIMHAO,
FOCT 26487-85). O6ecneyeHHOCTb MOYBbI MUKPO3NEMEHTaMM pasnuyHas: 6GopoM — BbICOKas,
LWHKOM W MapraHuem — CpeaHsasi, Meabto — HU3Kas.

[ByxhaKkTOpHbIN MONEBON ONbIT 3aKnagbiBany B YeTbIPEXKPATHON NOBTOPHOCTU METOOOM
pacLuenneHHbix gensHok no b. A. ocnexosy (1985) [17] ¢ nnoLagbio 4enNstHOK NepBoro nopsa-
ka 70 M2, BToporo — 10 M2,

dakTop A — HekopHeBasi nogkopmka: 1. ®asa Tpex nap HacTosAwmxX NUCTbeB; 2. Pa3za by-
TOHM3aumm; 3. dasa Tpex nap HacToALWMX NUCTLEB + basa ByToHM3aumn.

daktop B — npenapatbl: 1. KoHTponb (ob6paboTka pacTtenui Bogown); 2. Monu-dug (5
Kr/ra), npenapaT coAepallimMi Makpo- 1 MUKPO3NeMeHTbl B xenatHon gopme; 3. K-F'ymaTt-Na ¢
MUKpoanemeHtamm (1n/ra) — yaobpeHne Ha OCHOBE NYMUHOBbLIX KMCMOT; 4. Agree’s «MarHun» (3
n/ra) — xuakoe KoMnrekcHoe yaobpeHne ¢ BbICOKON KOHLEHTPaLMen MarHnsa n aMMHOKUCIIOTaMu;
5. Agree's «AMuHOBUT» (1,4 n/ra) — Xnakoe opraHo-mMmuvHepanbHoe yaobpeHne C KOMMIEKCOM
MaKpO- U MUKPO3NEMEHTOB B xenaTtHowu copme; 6. Agree’s «Kanbuminy» (CaO)» (3 n/ra) — xumgkoe
OopraHo-MuHeparneHoe yaobpeHue ¢ cogep)kaHmem kanbuusi u asota; 7. MNonuwaxc (0,4 n/ra) —
cbanaHcmpoBaHHast CMECb MUKPO3NIEMEHTOB Ha OCHOBE 3KCTPakTa MOPCKUX BOAOPOCHEN.

MoakopmKy NpOBOAUNN C MOMOLLLbIO PYYHOrO OMNPbLICKMBATENS, pacxoq paboyen uakocTm
250 n/ra.

KoHonnto noceBHyto copT Cypckasi BbiceBanu psigoBbiM cnocobom cesnkor Amazone [19
Ha rnyobuHy 3-4 CM C HOPMOW BbICEBA 2 MIIH. LUT./ra BCXOXMX ceMsH. Cambli paHHWIA noces, 6
Masi, nposeeH B 2019 r., BO BTOPOK rof UccrnegoBaHnin oH 3agepxancsa Ha 25 gHen, a B 2021 r.
onbIT 3anoxumnu 12 mas. ExxerogHo noa npeanoceBHY0 KynbTneaumioo BHOocuM NgoPgsoReo, @ ONs
YHUUTOXEHNSA COPHON PacTUTENbHOCTU Ha pPaHHMX 3Tanax pasBUTUSA KOHOMMM nposoaunun Gopo-
HOBaHue nerkummn 6opoHamu.

YpoxanHOCTb cTebnen y4nTbiBanu CnfoLwHbIM NogEeNAHOYHBIM METOA0M.

KauecTBO BOMOKHa, NpefBapuTenbHO OTAENWB €ro OT KOCTpbl, onpegensanu no FOCT
9993-2014 (FOCT 9993-74) «[lleHbka KopoTKasi. TeXHNYEeCcKne ycnoBmsa» ¢ usmeHeHnamm 1 n 2.

B roabl uccnegoBaHui YCroBUSA YBII&XXHEHUSA U TeMnepaTypHbld pexum no dasam pas-
BMTMSA pacTeHMi pasnuyanucb. Hanbonee ontumanbHbIM 4ns (dOpMUPOBaHMSA cTebneBon mMacchl
6bin 2020 r., x0T4, cyad no ruapotepmudeckomy koadpduumeHty (0,68), B nepuog Bcxodbl-
CO3peBaHune cknagbiBanuch 3acylunmeble ycrosus. OgHako bopmMmmpoBaHue ctebnern n BonokHa
B HMX npoxoawno npu goctatoyHoMm (MK — 1,12) n usbbitouHom (I'MK — 1,62) yBnaxHeHun. B
nepBbIn N TpeTun rogbl npoeaeHnsa akcnepumenTta ['TK coctasun 0,74 n 0,90 coOTBETCTBEHHO,
TO eCTb Habnganu HEyCTOMYNBOE YBNaXXHEHME.

Pe3ynbTathbl n o6cyxaeHne. BoctpeboBaHHOCTb KOHOMMNAHON MEHbKN, KaK HaTypanbHO-
ro BOSIOKHa, BO3pacTaeT, N03ToOMy Heobxoanma NpeaenbHO BbICOKas YpOXKanHOCTbL cTebnen.

Haubonblen BbicoToM oTnuyanack koHonnsa B 2020 r., no3aToMy B cpedHeM Mo OnbITy
nonyyYnnyu MakcumarnbHy ypoxanHocTb ctebnen — 8,87 T/ra (tabn. 1). B nepBbini roa nccnego-
BaHW OHa MeHblue Ha 1,67 T/ra, B Tpetnin — Ha 0,4 1/ra. Ha dbopmmnpoBaHme ctebneBon Macchl
3HauYNTENBbHOE BINAHNE OKa3blBalOT JIMCTOBbLIE MOAKOPMKU KOHOMNW, MPOBEAEHHbIE B pa3finyHble
dasbl passuTus. MNMpuyem, 4em paHblle OHa NpoBefeHa, TeM nydwe addekt. OT onmapHom
obpaboTkm B hasy Tpex nap Hactosawmx nucteeB B 2020 r. ctebnesast NpOAYKTUBHOCTbL O0-
cturna 9,10 1/ra n npesblwana koHTpone Ha 0,73 T/ra. MNpu nogkopmMke B hasy GyToHM3aumm
OHa cHuaunacb 0 8,54 T/ra, a OT coyeTaHus ABYX HEKOPHEBbLIX MOAKOPMOK Bo3pocrna o 9,22
T/ra npoTtmB 8,36 T/ra B KOHTpONeE.
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Tabnuua 1 — YpoxanHocTb cTebner KOHOMNM NoceBHON, T/ra
Table 1 — Yield of hemp stems, t/ha
dakTop A —
HeKkopHeBasi
nogkopmka / daktop B — npenapart / Factor B—drug | 2019r. 2020 . 2021 . C,A?\?;:Zee/
Factor A — foliar
feeding
KonTponb (Boga) / Control (Water) 6,91 8,37 7,83 7,70
X 0
5. z Monu-dua / Poly-Feed 7,29 9,13 8,66 8,36
z0o 3 K-TymaT-Na ¢ MukpoanemeHTamu /
E g § K-Humate-Na with trace elements 7,36 9,15 8,74 8,42
g ,-E - Agree’s «Marnuin» | Magnesium 7,34 9,16 8,72 8,41
a = g Agree’s «AMUHOBUT» / Aminovit 7,26 9,06 8,60 8,31
© Q- Agree’s «Kanbumi (CaO)» /
2 v
g ,g 5 Calcium (CaO) 7,24 9,05 8,57 8,29
=E MonuwaHc / Polyshans 7,25 9,04 8,59 8,29
CpegHee no HeKOpPHeBOW NoakopMke / 729 910 865 835
Average for foliar feeding ’ ’ ’ ’
KonTponb (Boga) / Control (Water) 6,90 8,34 7,81 7,68
- Monu-dua / Poly-Feed 7,02 8,54 8,30 7,95
= K-T'ymat-Na ¢ mukpoanemeHTamm /
% 2 K-Humate-Na with trace elements 7,06 8,57 8,37 8,00
€3 Agree’s «Marnuit» | Magnesium 7,04 8,57 8,37 7,99
3 ,E Agree’s « AMUHOBUT» / Aminovit 7,03 8,53 8,29 7,95
o g
> Agree’s «Kanbuui (CaO)» /
La . 7,02 8,52 8,28 7,94
Calcium (Ca0) ’ ’ ’ ’
MonuwaHc / Polyshans 7,03 8,53 8,29 7,95
CpepgHee no HeKOpPHeEBOW NoakopMke / 703 854 832 796
Average for foliar feeding ' ’ ’ ’
> KonTponb (Boga) / Control (Water) 6,89 8,36 7,80 7,68
< o +
I g @ Monu-dua / Poly-Feed 7,34 9,25 8,74 8,44
v
3+ F 3 K-I'ymaT-Na ¢ mukpoanemeHTamm /
E 2 = E _g’ K-Humate-Na with trace elements 7,40 9,28 8,82 8,50
T 3 ?.‘g T |Agree’s «MarHuii» /| Magnesium 7,39 9,29 8,83 8,50
Ag § % 3 |Agree’s «<AMUHOBUT» / Aminovit 7,30 9,18 8,69 8,39
g = S o Agree’s «Kanbuumi (CaO)» / 729 917 866 837
S 5w Calcium (CaO) ’ ’ ’ ’
= oo Monwuwatc / Polyshans 7,31 9,16 8,68 8,38
CpepnHee no HEKOPHEBOW NoaKopMKe /
Average for foliar feeding 7,33 9,22 8,74 8,43
Q KonTtponb (Boga) / Control (Water) 6,90 8,36 7,80 7,68
g Monu-dua / Poly-Feed 7,22 8,97 8,57 8,25
o > K-T'ymat-Na ¢ mukpoanemeHTamm /
E f § K-Humate-Na with trace elements 7,27 9,00 8,64 8,30
% =5 Agree's «Martuii» / Magnesium 7,27 9,01 8,64 8,30
o 5 § Agree’s «AMUHOBUT» / Aminovit 7,20 8,92 8,53 8,22
O § Agree’s «Kanbuuit (CaO)» / 718 8.91 8 50 820
g Calcium (Ca0) ' ' ' '
= MonuwaHc / Polyshans 7,20 8,91 8,52 8,21
HCP o5, A 0,08 0,04 0,01
HCP s, B 0,10 0,07 0,02
HCP o5, anst yacTtHbix pasnuyun / for partial differences 0,20 0,11 0,04

M3 npumeHsiembix yooOpeHMIn Ha ypoxXanHOCTb cTebnen B 6onbluen cTeneHn noBnusan
Agree’s «Marnnn» n oHa coctasuna 9,01 1/ra, npeBbiwasn koHTponb Ha 0,65 T/ra. OT nogkopm-
kn K-T'ymat-Na ¢ MukpoanemeHTammn ypoxanHocTb coctasuna 9,00 t/ra, npenapatom [lonu-
dung - 8,97 1/ra.
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B uenom no onbITy BCe oCTanbHble n3ydaemMble npenapaTtbl Toxe 6binv 3hEKTUBHBIMM,
ypOoXanHocTb ctebnen coctasuna 8,91...8,97 1/ra. lyywmne ycnosumsa gns oopMmMpoBaHusa cteb-
NEeBON MaccChl KOHOMNSIM OTMEYEHbI MPM NOSKOPMKE pacTeHMi B hady Tpex nap HaCTOALLMX NNCTb-
€B C nocneaywulen B 6yToHnsaumo npenapatamm Agree's «MarHuin», K-F'ymat-Na ¢ mukpoane-
MeHTamu 1 MNonu-dug ¢ ypokanHoCTbHO COOTBETCTBEHHO 9,29 T/ra, 9,28 1 9,25 T/ra.

TeHaeHUUsA No AeNCTBUIO YOODPEHUn coxXxpaHunack U B apyrme rofabl nccrnenoBaHun, oa-
Hako ypoxanHocTb ctebnen B 2019 r. 6bina HaMMeHbLUen, 6,89...7,40 T/ra.

MeHee adhbekTMBHOM OKaszanack nogkopmMka B dpaszy OyToHM3aumm ¢ NpoaYyKTUBHOCTLIO
ctebnen 7,02...7,06 1/ra, B koHTporne 6,90 T/ra. Jlyywe pearnpoBanu pacteHust KOHOMMN Ha paH-
HIOK MOAKOPMKY, YPOXaMHOCTbL cTebnen npu aTom coctasuna 7,24...7,36 t/ra. OT aBykpaTHOM
NOAKOPMKN YPOXanHOCTb BO3pocra HesHaumTenbHo — Ha 0,03...0,06 T/ra, HO BblllEe, YEM B KOH-
Tporne. B aTom rogy B mepuop MHTEHCMBHOIO HapacTaHusi ctebnen Habnwogancs HegocTaTok
BMaru npu BbICOKMX TeMnepartypax.

MioHbckmne ocagku 2021 r. NoBAMSNM Ha poOCT cTebnen n oT nepeon donvapHon obpa-
BOOTKM NX YpOXKanHOCTbL Bo3pocna Ao 8,65 1/ra, npeBbiwas koHTponb Ha 0,82 1/ra. MNpu nogkopwm-
ke KoHonnu B ¢asy 6yToHM3aLUumn ypoxkanHocTb cHnamnack Ha 0,33 T/ra, Ho Ha 0,09 T/ra Bo3poc-
na npu gByKpaTHOM NMCTOBOM 06paboTke MO OTHOLLEHUIO K MEPBOW.

Takum 0bpas3om, B 9TOM rogy okasanucb 3dEKTUBHLIMU NOAKOPMKM B NOOYIO dhasy
pa3suTna 1 Bcemn npenapartamu (8,50...8,66 T/ra, B koHTpone — 7,80 1/ra).

B cpenoHem 3a Tpu roga 3a cueT adhdekta B3aMMOAENCTBUA (PaKTOpPOB Hambonbluas
ypoxanHocTb ctebnen 8,50 T/ra nonyyeHa oT ABYyX chonunapHbix 06paboTok koHoNM B hasdy Tpex
nap HacTosiLMX NMCTLEB C nocneayroulen B 6ytoHmsaumo npenapatamu K-N'ymar-Na n Agree's
«Marnuny. OT nogkopmkn MNMonu-dGrnaom ypoxkanHoCTb CHU3MNack Tonbko Ha 0,06 T/ra, oT opyrux
npenapatoB — Ha 0,12...0,13 T/ra. To ecTb BCe M3y4aemble B ONbITE Npenapartbl okasanu 3aMeT-
HOE BMMSIHWE Ha yBENU4YeHne ypoxanHocTun ctebnen koHonnm Ha 0,69...0,82 T1/ra ocobeHHO npu
OBYKPATHON €€ NOAKOPMKE.

JlyBOBONOKHUCTLIN Crioin cTebnsa KOHOMMAM npenctaBnsieT cobon NMPOBOAALLYI0 CUCTEMY
COCYAMNCTO-BOMIOKHUCTBIX My4KOB, KOTOpasd BXOAMT B COCTaB MEXaHWYECKUX TKaHew, npupaet
NMPOYHOCTb U YCTONYMBOCTb pacTeHuto. OH ABMSAETCA — NCTOYHUKOM MOSTydeHMs BONOKHA.

BonokHo B cTebne koHonmnun obpasyeTcs ¢ CaMoro Hadana pasBuTUS pacTeHUs U Mpo-
AorKaeTcst 40 Co3peBaHus matepkn. Hambonee MHTEHCMBHO 3TOT NPoLECcC NPOXoauT OT MosB-
neHvs Tpex nap NUCTbEB, Korda NpoBedeHa nepsas NOAKOPMKa KOHOMMAW M OO MacCoOBOro ee
LuBeTeHUs. B gaHHbIA nepuog B NepBbin U TpeTuin rogbl uccnegosanui I'TK coctasun — 0,4, BO
BTopon — 1,01, TO ecTb 0o6pasoBaHMe BOSOKHA NPOTEKANo Mpu CyXuX YCNOBUSAX U OOCTAaTOYHOM
yBNaXHeHWM cooTBETCTBEHHO. [10aToMy caMoe BblCOKoe cofepaHune BonokHa 27,2...28,7% ob-
HapyXeHo B cTebnsx koHonnm ypoxas 2020 r.

Ha ero obpasoBaHne BNUSIOT NPMMEHSIEMbIE AN MOAKOPMKM yaobpeHnsa n dasa passu-
TS pacTeHURn, B KOTOPYK npoBoamuTca ux obpaboTka. [ns KOHOMMM OYeHb BaXXHOW ABMNAETCA
paHHASA NogkopMKa, NO3ToMy npu chonvapHo obpaboTke B hase Tpex nap HaACTOALMUX NNCTLEB
coAepkaHne BOJIOKHa B cTebnsx coctaBuno 28,0...28,6%, B koHTpone — 27,4%. Btopas nog-
KOpMKa Makpo- U MUKPOINEMEHTHbIMU yOOOPEHMAMIN NPAKTUYECKM HE MOBNUSAMA Ha HaKoMNNeHne
BonokHa. Mo ¢ase 06paboTkM ero cogepkaHme HaxoaMNoCh B Npeaenax owmbku onbiTa.

W Tonbko OT ABYKpaTHOM dhonmnapHon ob6paboTkm ero KOnM4YecTBO B CTEONSIX BO3POCHO A0
28,1...28,7%, npotnB 27,3% B koHTporne. [Npuyem oT npumeHeHus Agree's «Maruuny, K-I'ymar-
Na ¢ mukpoanemeHTamun n Agree's «Kanbumn (CaO)» ero cogepxaHme 6bino Hambonblee. B
3TUX e BapmaHTax obpa3oBanocb OANHAKOBOE KONMYECTBO BOSIOKHA B CTEONSAX KOHOMMW B ApY-
rme rogbl UCCriegoBaHMM, O4HaKO NO OTHOLLEHUIO K 3TOMY rogy ero cogepxaHue B 2021 r. cHU3u-
nocb Ha 0,4...0,6%, B 2019 r. — Ha 1,8...2,3% n cocTtaBuno 26,8... 28,1%, 25,3...26,5% cooTBeT-
CTBEHHO.

B cpegHem 3a Tpu roga B KOHTPONbHOM BapuaHTe obLiee coaepkaHue BOMOKHa He rnpe-
BblLWano 26,5%. ObpaboTka noceBoB npenapatamu B hady OyToHM3aumMm npmBoauna K HeaHauu-
TENbHOMY YBEMWUYEHMIO BOTOKHA B CTEDOMNSAX KOHOMMM MO OTHOLLEHMIO K KOHTPOIto, Bcero Ha 0,3%.
CBon noteHuuan nNpoayKTMBHOCTM PacTEHUA peanu3ytoT C Hadana pocTta U pasBuTUs, NOSTOMY
OT NOAKOPMKU B (hady Tpex nap HacTosALMX NUCTLEB COAEPXKaHME BOSIOKHA BO3POCIO B CPELHEM
00 27,4%. Tonbko Ha 0,2% Kk aTon dhase ero KONMYeCTBO YBENNUYUIOCH OT ABYKPATHON 00paboTKy.

40



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

B cpegHem no npenapatam Hambonee acpdektuBHbiMM Obinn K-N'ymat-Na ¢ mukpoane-
MeHTamm, Agree’s «MarHun» n Agree's «Kanbumii (CaO)», roe cogepkaHne BOMOKHA COCTaBuUIo
27,4%. OBykpaTHasa donmapHasa obpaboTka KOHOMMM 3TUMK NpenapatamMun yBenuvuuna cogepxa-
Hue BonokHa Ao 27,8% (pUCYHOK).

Mpu BO3AEnbIBAHNM KOHONNW BaXXHENLLMM MoKa3aTenem sensetca cbop BOMokHa, Benu-
YMHa KOTOPOro 3aBUCUT OT ypoXKanWHOCTU cTebnen u cogepxaHus B HUX BOSOKHa. NoaTomy B
2020 r. HanbonbLLen ypoxanHocTn ctebnen cootTBeTcTBOBaN HanbonbLLNN cOOP BONOKHA, KOTO-
pbii B cpeaHeM no onbITy coctasun 2,48 T1/ra. Cneayet OTMETUTb, YTO B 3TOT Xe rogy Obinu on-
TUMarnbHbIe YCroBusa Ans ero obpasoBaHus (Tabnuua 2). YcTaHoBNeHa curnbHasa npsmas 3asu-
CMMOCTb cbopa BOMOKHa OT ypoXXaHOCTU cTebnern koHonnm nocesHoln. KoacbduumeHT koppens-
LUK, yKasblBalOLMA Ha BbICOKYD B3aMMOCBS3b MEeXAY M3ydaeMbiMW MoKasaTensmu, coCTaBun
0,99. JlnHenHas 3aBMCUMOCTb COOpa BOSOKHa OT YPOXaMHOCTM cTebnen onucbiBaeTcs ypaBHe-
Huem perpeccum y = 0,3812x - 0,8916. KoacbdmumeHT NMHENHON perpeccum nokasbliBaeT, YTo
MOBbILLEHNE YPOXKANHOCTM CTEONEN KOHOMMAM MOCEBHON Ha eauHuuy (T/ra) npuBedeT K yBenuye-
HUIo cbopa KOHOMMSAHOro BorokHa B cpegHem Ha 0,381 T/ra.
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PucyHok — CogeprkaHue BosnokHa B cTebnax koHonnu (cpegHee no npenaparam), %
Figure — Fiber content in hemp stems (average for preparations), %

Bbixog BonokHa B 2019 r. 6bin Ha 0,62 T/ra HWxe, YeM B criegytowiem u Ha 0,46 T/ra —yem B
2021 r. Bo Bce rogpl uccrneqoBaHnii oTMeEYEHa BbicoKasi 9dEKTUBHOCTb 0OpaboTKN MUKPO3TIEMEH-
TbiMW yOobpeHuaMn B a3y Tpex nap HacTOoALLMX NUCTbEB, KOraa BbIXOL4 BoriokHa coctasun 1,90
T/ra, 2,58 n 2,39 T/ra COOTBETCTBEHHO rogam uccrnegosaHui. OT nogkopMky B dhady GyToHM3aLmMK
ero BbIxog, Obin MeHbLUe Ha 0,09 T/ra, 0,23 1 0,14 T/ra. Hanbonblnx 3HadeHuin, 1,94 T/ra, 2,62 n 2,44
T/ra, cOOp BOMOKHA JOCTUI B BapuaHTe C ABYKPaTHON HEKOPHEBOW NMOLKOPMKOMN.

B cpenHem 3a Tpu roga 3akOHOMEPHOCTb COXpaHunach, HO Mo npenapaTtam c6op BOSIOK-
Ha M3aMeHsancs cnabo u Haxogwncs B npegenax 2,23...2,28 T/ra, npeBbillas KOHTPONb Ha
0,19...0,24 T1/ra. Haubonee addektnBHbiMM oOkaszanucb K-F'ymat-Na ¢ MukpoanemeHtamu wu
Agree’s «MarHuny». MakcumanbHOe KOnmM4ecTBO BOMOKHa, 2,37 T/ra nonyyvnu npu ABYKPaTHOM
donnapHon obpaboTke pacTeHun 3TMmMK npenapatamn. TO ecTb, COBEPLUEHCTBYSA 3Heprocobepe-
ratowime srnemMeHTbl TEXHOMOrMN BO3AENbIBAHUA TEXHUYECKOW KOHOMMMW, YBENUYMBAETCHA BbIXO4
HaTyparbHOro BOMOKHA ANS YAOBNETBOPEHNSA NOTPEOHOCTEN TEKCTUIBHON NPOMbILLNIEHHOCTH.

Ycnosus npomspacTaHms KOHOMSM BAMSKOT HE TOMbKO Ha ypoXXarlHOCTb cTebnemn, HO 1 Ha
MPOYHOCTb BOJIOKHA, KOTOpasi U3MepsieTca B Krc (KunmnorpaMmm-cuna) U HasblBaeTcs pa3pbiBHOM
Harpyskon. B nepBbIf rog uccnegoBaHuin B CpeaHeM Mo onbiTy OHa cocTasuna 28,2 krc u boina
HWXe, YeM B nocrnegyowme rogbl Ha 1,1 1 0,7 Krc COOTBETCTBEHHO (Tabn. 3). Hegoctatok Bnaru
n Bbicokas Temnepatypa B 2019 r. yxyawunu ka4yecTBO BOJOKHA, XoTa cornacHo MOCT 9993 —
2014 paspblBHas Harpyska COOTBETCTBOBasia BTOpoMy krnaccy (25 krc). NpoYyHOCTb BOMOKHA OT
paHHEN NOAKOPMKU Npenapatamu npesbiwarna KoHTposb Ha 1,3 krc u coctasuna 28,5 krc. NMoga-
KOpMKa B 6yTOHM3aumIo He noBbicuna ee (28,2 kre).

Ot gBykpaTHOM chonmapHom o06paboTkn oHa Bo3pocna Ao 28,7 krc. Hanbonee 3ameTHoe
BNUAHME Ha 3TOT MoKasaTenb okasana nvcToBas MoAKopMKa npernapatoMm Agree's «Kanbuwi
(CaO)», nprMyeM NPOYHOCTL BOSMOKHA Oblna MpakTMYeckn OAMHAKOBOW, rae npucyTcTByeT obpa-
0oTka pacTeHui B hady Tpex nap HaCToALMX NUCTbEB (29,6 n 29,7 Kkrc).

41



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

Kpenoctb BonokHa ypoxasa 2020 r. B cpegHeM no onbITy Obinia camon BbiCOKon 29,3 Krc.
Ho 1 aTOT nokasaTenb He COOTBETCTBOBAN NepBomMy knaccy (31 krc).

OpHokpaTtHaa conmapHast 06paboTka koHonnu B hasy Tpex nap HaCTOALUMX JIUCTLEB U
ABYKpaTHas UX NOOKOPMKA KarnbLMNCOAEPKALLMM XKNOKUM KOMMMEKCHBIM yaobpeHneM noBbICHmn
pa3pbiBHYO Harpy3ky BornokHa o 30,1 n 30,2 krc cooTBeTCTBEHHO. Takum obpasom, npenapart
Agree’s «Kanbuun (CaO)», B 6onbLuen cTeneHun, okasbiBaeT BNUsSHNE Ha (POPMUPOBAHNE TKaAHEN
N Ka4eCTBO MPOAYKUUKN B paHHME dhasbl pa3BUTUSA PacTEHWM.

Tabnuua 2 — C60p KOHOMNSIHOIO BOSIOKHA, T/ra
Table 2 — Hemp fiber harvest, t/ha

dakTop A -
HeKkopHeBasi
nogkopmka / | ®aktop B — npenapart / Faktor B — drug 2019rr. 2020. 2021 . Cffg,:eee/
Factor A — 9
foliar feeding
- KonTponb (Boga) / Control (Water) 1,75 2,29 2,10 2,05
Ua:'é_ﬂ ® Monu-dua / Poly-Feed 1,88 2,56 2,37 2,27
0
S o > K-I'ymaT-Na ¢ mukpoanemeHTamm /
E 28  |K-Humate-Na with trace elements 1,94 2,61 245 2,33
Ik j Agree’s «MarHun» | Magnesium 1,92 2,61 2,43 2,33
25 E Agree’s «AMuHOBUTY / Aminovit 1,88 2,54 2,36 2,26
o O < =
E 04 Agrge s «Kanbuuin (CaO)» / 1,90 258 238 229
sQ Calcium (Ca0)
— g MonuwaHc / Polyshans 1,90 2,56 2,37 2,28
CpepgHee no HeKopHeBOW Noakopmke /
Average for foliar feeding 1,90 2,58 2,39 2,29
KonTponb (Boga) / Control (Water) 1,76 2,26 2,09 2,04
— Monun-®ug / Poly-Feed 1,79 2,34 2,24 2,12
= K-T'ymat-Na ¢ mukpoanemeHTamm /
s
3 2 K-Humate-Na with trace elements 1,81 2,36 227 2,15
€3 Agree’s «Marnuun» | Magnesium 1,80 2,37 2,28 2,15
5 @ Agree’s «AMUHOBUTY» / Aminovit 1,80 2,33 2,24 2,12
5 Agree’s «Kanbuun (CaO)» /
o Calcium (Ca0) 1,81 2,36 2,25 2,14
MonuwaHc / Polyshans 1,82 2,33 2,24 2,13
CpepgHee no HeKOpHeEBOW NoakopMmke /
Average for foliar feeding 1,81 2,35 2,25 2,14
X o+ KonTponb (Boga) / Control (Water) 1,75 2,28 2,10 2,04
Ua:' g @ Monu-dua / Poly-Feed 1,90 2,59 2,40 2,30
S+ K-I'ymaT-Na ¢ mukpoanemeHTamm /
E @ ¢ £ 2 |K-Humate-Na with trace elements 1.97 2,66 2,48 2,37
T §r€‘g T |Agree’s «MarHun» / Magnesium 1,96 2,67 2,48 2,37
2 2 8= 2 [Agree’s «<AMuHOBUT» / Aminovit 1,91 2,58 2,41 2,30
& X0 [Agree's «K 7 (CaO)» /
E Sp gree's «Kanbuywi (Ca0)» 1,93 2,63 2,43 2,33
S &% Calcium (Ca0) ’ ’ ’ ’
= ©vo MonuwaHc / Polyshans 1,94 2,61 2,41 2,32
CpepnHee nNo HEKOPHEBOW NOAKOPMKe /
Average for foliar feeding 1,94 2,62 244 2,33
KonTponb (Boga) / Control (Water) 1,75 2,27 2,10 2,04
- & |Nonu-®ug / Poly-Feed 1,86 2,50 2,34 2,23
os=2 K-F'ymat-Na ¢ mukpoanemeHTamm /
[
? E g K-Humate-Na with trace elements 1,90 2,54 240 2,28
ﬁ %“q-’ Agree’s «Marnun» | Magnesium 1,89 2,55 2,40 2,28
o Agree’s «AMUHOBUTY» / Aminovit 1,86 2,48 2,34 2,23
0OSs Agree’s «Kanbuumi (CaO)» /
= z Calcium (Ca0) 1,88 2,52 2,35 2,25
MonuwaHc / Polyshans 1,89 2,50 2,34 2,24
HCP o5, A 0,02 0,01 0,01
HCP o5, B 0,03 0,02 0,01
HCP g5, ANst YacTHbIX pasnuini / 005 003 003
for partial differences ’ ’ ’
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Tabnuua 3 — PaspbiBHasa Harpyska KOHOMMSAHOrO BOJIOKHA, Krc
Table 3 — Breaking load of hemp fiber, kg
dakTop A —
HeKkopHeBasi B
NOAKOPMKa / q’a";gﬁtgr B”_p(ej':l?ga” 2019r. | 2020r. | 2021r. C:fgr:‘;ee/
Factor A —
foliar feeding
X KonTponb (Boga) / Control (Water) 27,3 28,7 28,2 28,1
Ua:'é_v ® Monu-dug / Poly-Feed 27,9 29,3 28,8 28,7
o
oo > K-F'ymaTt-Na ¢ mukpoanemeHtamu /
E 23 K-Humate-Na with trace elements 28,2 29,6 29,0 28,9
IES Agree's «Marnuit» / Magnesium 28,4 29,5 29,1 29,0
aé E Agree’s «AMnHOBUT» / Aminovit 28,3 29,5 28,9 28,9
(U ~ ~
C 0w Agree’s «Kanbuumi (CaO)» /
< ng o Calcium (CaO) 29,6 30,1 29,8 29,8
g Monwuwatc / Polyshans 28,4 29,7 28,9 29,0
CpepnHee nNo HEKOPHEBOW NOAKOPMKe /
Average for foliar feeding 28,5 29,6 29,1 29,0
KonTponb (Boga) / Control (Water) 27,5 28,6 28,2 28,1
- Monu-dug / Poly-Feed 27,9 29,0 28,6 28,5
& K-F'ymaTt-Na ¢ mukpoanemeHtamu /
s
3 2 K-Humate-Na with trace elements 28,0 291 28,9 28,7
€3 Agree’s «Marnun» | Magnesium 28,1 29,1 28,8 28,7
§ @ Agree’s «AMnHOBUT» / Aminovit 28,0 29,0 28,7 28,6
> Agree’s «Kanbuuii (CaO)» /
o Calcium (CaO) 28,9 29,3 29,0 29,1
MonuwaHc / Polyshans 28,1 29,0 28,6 28,6
CpepnHee nNo HEKOPHEBOW NOAKOPMKe /
Average for foliar feeding 28,2 29,1 288 28,7
2w D KonTponb (Boga) / Control (Water) 27,4 28,7 28,1 28,1
Ua:' Q g 5 Monu-dua / Poly-Feed 28,2 29,5 28,9 28,9
I <O
So® 3 K-F'ymaTt-Na ¢ mukpoanemeHtamu /
E g gf K-Humate-Na with trace elements 283 29,6 29,2 29,1
I Lf O Agree’s «Marnun» / Magnesium 28,5 29,7 29,3 29,2
= > Agree’s <AMUHOBUT» / Aminovit 28,7 29,6 29,0 29,1
fa-o Agree’s «Kanbuuin (CaO)» /
C -
E.E %Ts Calcium (Ca0) 29,7 30,2 30,0 30,0
FE- 8 Monwuwatc / Polyshans 28,6 29,7 29,0 29,1
CpepnHee nNo HEKOPHEBOW NOAKOPMKe /
Average for foliar feeding 28,5 29.6 29,1 29,2
o KonTponb (Boga) / Control (Water) 27,4 28,7 28,2 28,1
o Monu-dug / Poly-Feed 28,0 29,3 28,8 28,7
e 2 K-T'ymat-Na ¢ mMukpoanemeHtamu / 281 29 4 29.0 28.9
o< § K-Humate-Na with trace elements ’ ’ ’ ’
2 % 5 Agree’s «Marnun» / Magnesium 28,3 29,4 29,0 28,9
g 55 Agree’s «AMnHOBUT» / Aminovit 28,3 29,3 28,9 28,8
og" Agree’s «Kanbuwit (CaO)» /
= Calcium (CaO) 29,4 29,9 29,6 29,6
=3 MonuwaHc / Polyshans 28,4 29,5 28,8 28,9
HCP o5, A 0,3 0,3 0,4
HCP o5, B 0,4 0,5 0,6
HCP g5, ANst YacTHbIX pasnuini /
for partial differences 0.7 0.8 1.1

Bbicokas adhdeKTMBHOCTbL KOMMITEKCHbLIX NMPenapaToB B NEPMOA TPEX Nap HACTOALMX fn-
cTbeB oTMeveHa n B 2021 r. lNpoYHOCTb BONOKHa cocTtaBuna 29,1 Krc, 4To Bbille OT NOOKOPMKU
KOHoMM B ByTOoHM3aumio Ha 0,3 Kre.

Ho camoe kpenkoe BONOKHO C paspbiBHOM Harpyskon 30,0 Krc nomny4eHo npu nogkopmke
KoHoMnM aBaxapbl npenapatom Agree’s «Kanbuun (CaO)», B KOHTPOIE oHa Obina HMxe Ha 1,9 krc.
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B cpeaHem 3a Tpu roga, nNpu CROXMBLUMXCA YCNOBUSX, 3(PEKTUBHLIM NpUemMoM ABNAeT-
Csl HEKOpHeBasi MOAKOPMKA KOMMMEKCHbIMU YAOOPEHUAMU MPU AOCTUXKEHUN pacTeHnsMK asbl
Tpex nap HacToALWMX NMUCTbEB C nocneayoLlen B GytoHmsauno. Hanbonee 3ameTHoe BnvsiHue
Ha MPOYHOCTb BOMOKHa OKkasana donunapHasa obpaboTtka npenapatom Agree's «Kanbuwmii (CaO)»,
koTopas coctaBuna 30,0 krc, YTo NpeBbIWaeT KOHTPOrb Ha 1,9 Kkrc unum Ha 6,8%.

3akntoyeHune. 3a cyeT adpekta B3aMmMogeNcTBMA (DAKTOPOB Hambonbluas ypoXaiHOCTb
ctebnen 8,50 T/ra nonyyeHa ot dhonuapHbix 06paboTok KOHOMMN NOCEBHOM B (hady Tpex nap HacTos-
lWMX NUCTbeB C nocregyowen B ByToHmdaumio npenapatamu K-F'ymat-Na ¢ MukpoanemeHTamu u
Agree’s «MarHuin», BRvsIIOWLMMM Ha HakormfeHue BOJIOKHA B cTebnsx o 27,8%, obecneumBas npu
3TOM MakcumarnbHbI ero Beixog — 2,37 T/ra. 3ameTHOe BNUsiHUE Ha paspbiBHYK Harpy3Ky BONOKHA,
koTopasi coctaBuna 30,0 krc, okasana ABykpaTHas dponmapHas obpaboTka pacTeHuin npenapaTom
Agree’s «Kanbuuin (CaO)» npu cogepxkaHum obLero BoriokHa B ctebnax 27,8%.

Conclusions. Due to the effect of the interaction of factors, the highest yield of stems of 8.50
t/ha was obtained from foliary treatments of hemp in the phase of three pairs of true leaves, followed
by budding with preparations K-Humate-Na with trace elements and Agree's Magnesium, which affect
the accumulation of fiber in stems up to 27.8%, while providing its maximum yield of 2.37 t/ha which
amounted to 30.0 kgf, was provided by double foliary treatment of plants with Agree's Calcium (CaO)
with a total fiber content of 27.8% in the stems.
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Abstract
Introduction. In contemporary agricultural conditions, achieving consistently high yields of grain crops pos-
es challenges attributable not only to the organizational and economic circumstances of specific fatms but
also, primarily, to shifts in weather patterns toward increased aridity. The Ryazan region, situated within a
zone characterized by sufficient yet unstable moisture, has witnessed a decade marked by annual occur-
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rences of atmospheric and soil droughts, coupled with hot winds. These climatic conditions have resulted in
the impediment of plant growth and development. This article, founded on a two-year research endeavor,
evaluates the impact of drought and elevated temperatures on the progression of key phases throughout
the growing season and the productivity metrics of oats — an overarching objective of this research. Object.
The object of research are oats. Materials and methods. Triennially, in the autumn season, organic ferti-
lizer derived from animal waste (patent No. 2784389 C1 from 2022) was applied to enhance the fertility of
leached chernozem at LAG AGRO-Service LLC in the Zakharovsky district of the Ryazan region. The re-
search employed widely accepted methods and technologies for cultivating oats. A newly developed oat
variety, Bulany, tailored for the region's climate zone, was utilized. Hydrothermal coefficients, as per Selya-
ninov, did not exceed one in both years, indicating drought conditions. Results and conclusions. The re-
search elucidates the impact of dry periods during the year on the growth and development of oats. The
year 2022, characterized by a delay in the phenological phases of oat plant development by 3 days, proved
to be more unfavorable. In comparison to 2021, the weight of 1000 grains decreased by 11%, and the num-
ber of grains in a panicle decreased by 3.6%. Consequently, the crop yield experienced a reduction of 9.7%
in 2022. The quality of grains, as indicated by the protein content, was also lower in 2022 by 0.3%.
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YK 631.4:633.13
OLIEHKA BITUAHUA 3ACYXU U BbICOKUX TEMIMEPATYP HA NPOXOXXOEHUE
OCHOBHbIX ®A3 BEFETALUUU U MOKA3ATENN NPOOAYKTUBHOCTU OBCA NMOCEBHOIO
NP BHECEHU OPTAHUYECKOIO YOOBPEHUA HA OCHOBE OTXO[O0B
XMBOTHOBOACTBA

13axap0|3a 0. A., O0Kmop ceribCKOX035LUCMBEHHbIX HayK, Mpogheccop
2Kytlep a. E'i KaHOudam mexHuU4YecKux Hayk, O0ueHm
CapoBas W. WU., acnupaHm
1l-IepKacos 0. B., kaHOudam cesibCKOX035UCMBEHHbIX HayK, OOUEeHM
2Kyuep O. [., Mradwuii Hay4HbIli compyOHUK

1<De0epaanoe e2ocydapcmeeHHoe bodxxemHoe obpazosamesibHOe y4pexxOeHue 8bicuie2o 0bpa3osaHus
«Ps3aHckuli eocydapcmeeHHbIl agpomexHonoaudeckuli yHugsepcumem umenu 1. A. Kocmbiyega»
) 2. PsasaHb, Pocculickas ®edepayusi
®edeparnbHoe eocydapcmeeHHoe brodxemHoe obpazogamesibHOE y4pexxOeHue 8bicuieao obpa3ogaHus
«Poccutickuti yHusepcumem Opyx6bl Hapodos umeHu lNampuca Jlymymbbl»
2. Mocksa, Poccutickas ®edepayusi

AKTyanbHOCTb. B COBpEMEHHLIX YCMOBUAX MOMy4YeHMEe CTabuibHO BLICOKUX YPOXXAeB 3€PHOBbIX
KynbTyp Npo6remMaTniHO He TOMbKO K3-3a OpraHM3auMOHHO-IKOHOMMUYECKMX YCIIOBUM KOHKPETHbLIX XO-
3AICTB, HO W, B MEPBYIO 0Yepeab, U3-3a U3MEHEHUSI MOrOAHbLIX YCIIOBMI B CTOPOHY 3acCyLUnMBOCTU. Teppu-
Topusa PasaHckon o6racti BXOAWUT B 30HY JOCTATOYHOrO, HO HEYCTOMYMBOrO YBNaXXHEHWS. ExxerogHo B no-
cnepHee gecatuneTue HabnogaloTcss aTMOCcEpPHbIE U MOYBEHHBIE 3aCyXWU, CYXOBEW, YTO BbI3bIBAET YyrHe-
TEeHWe pocTa M pasBUTUA pacTeHuin. B cTatbe 3a ABa roga uccrnegoBaHuii AaHa OLeHKa BAUSHUA 3aCyxy U
BbICOKMX TEMMEpaTyp Ha MPOXOXAEeHWEe OCHOBHbIX (ba3 BeretauuMu M nokasatenu npoayKTMBHOCTM OBCa
MOCEBHOrO, YTO ABMAAMOCH LEnblo AaHHON paboTbl. O6bekT. O6bEKTOM 1CCNeqoBaHMIN ABMSNCA OBEC MO-
ceBHo. MaTepuanbl n metogbl. OguH pa3 B TP roga OCEHbO BHOCUIIOCH OpraHnyeckoe yaobpeHune Ha
OCHOBE OTX0A0B MBOTHOBOACTBA (MateHT Ne 2784389 C1 ot 2022 r.) Ana NOBbILIEHUA NSIOSOPOAUS Yep-
Hosema BbiwenodyeHHoro B OO0 «JIAIT ATPO-CepBuc» 3axapoBckoro pavioHa PsisaHckon obnactu. Meto-
Avika UCCrefoBaHUn U TEXHOMOrMA BO34ENbIBaHUS OBCa obLenpuHaThIE. Vicnonb3oBancsa HOBbIM A XO-
3A1CTBa PaNOHMPOBAHHLIN ANs 30HbI COPT oBca bynaHbin. 'mapoTepmuyeckue koacpduumeHtsl no Cens-
HMHOBa B 06a roga He MpeBbIWany eguHnLy, TO eCcTb rogpl Obin 3acywnveble. Pe3ynbTarbl U BbIBOAbI.
BnusHue 3acyunuebix NEPMOAOB roda Ha pocT M pa3sButve oBca. bonee HeGNaronpusiTHEIM rogoM SABUACA
2022, korga Obinia 0OTMEeYEHO 3aTAarmBaHne eHosnorMYecknx gas passmTust pacteHui osca Ha 3 gHs. Mac-
ca 1000 r 3epeH B 3TOT rog no cpaBHeHuto ¢ 2021 cHuaunacb Ha 11%, KONMYECTBO 3epeH B METENKE — Ha
3,6%. 310 ABMNOCH NPUYMHOM Hegobopa ypoxas B 3ToM rogy Ha 9,7%. MNokasaTenb KayecTBa 3epHa — CO-
aepxaHue 6enka Takke 6biro B 2022 r. Huxe Ha 0,3%.
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Knroyeenie cnoea: osec rnocesHol, y,OO)KaleOCI’nb oe8ca rnocesHoe0, secemauus oeca rnocesHoeo,
rnokazamersu npoOmeueHocmu osca.

UuntupoBaHue. 3axaposa O. A., Kyuep [. E., Cagosasa W. N., Yepkacos O. B., Kyuep O. . OueHka Bnus-
HWS1 3aCyXM N BbICOKMX TEMMNepPaTyp Ha NPOXOXOeHWe OCHOBHbIX (ba3 Beretauumn 1 nokasarenu npoayKTue-
HOCTK OBCa NOCeBHOIro npun BHeceHnn opraHm4yeckoro yp,06peHV|;| Ha OCHOBe 0OTXO0A40B XXMBOTHOBOACTBA.
Uzeecmus HB AYK. 2024. 2(74). 46-51. DOI: 10.32786/2071-9485-2024-02-05.

ABTOpcknMi Bknaa. Bce aBTOpbl HAcTOALWEro UCCNefoBaHNs MPUHMManu HernocpeacTBEHHOe yvacTue B NnaHupoBa-
HWUW, BbINOMHEHUN UM aHanuM3e OaHHOro uccneaoBaHusl. Bce aBTopbl HacTosiLe cTaTbM O3HAKOMUNUCL M 0a06pUnK
NpeAcTaBneHHbIN OKOHYaTeNbHbI BapuaHT.

KoHdnMKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(INKTA MHTEPECOB.

BeepgeHue. Knumat ans Bo3genbiBaHUS OCHOBHbLIX BUAOB CEMbCKOXO3SAMCTBEHHbIX KyIlb-
Typ Ha TeppuTopun PasaHckon obnactn JocTaTodHO ©naronpusiTHbIA, HO 3aMETHO MPOSIBIEHME
3acyxu 1 3po3un noys. Ecnu okorno AsaguaTtu neT Hasag nucanu B Hay4yHow nutepartype O npo-
SIBNEHWUN Ha TeppuTtopmmn PAsaHckon o6nacti NoYBEHHOM M aTMOCKEpPHON 3acyxm, CyxoBeeB A0
39% BereTaunMoHHOro nepuoga, TO cenyac OTMEeYaloT eXerogHble MPOsiIBNEeHUs 3Tux Hebnaro-
NPUATHBIX NS pacTeHuin dakTopoB. NMpoBeAeHHbIV aHanu3 nuTepaTypHoro ob3opa 3a bonee
Yyem CTONMETHWA nepuod n obpaboTka MeTeodaHHbIX C MCMOMb30BAHMEM KOMMbIOTEPHOW MpO-
rpammbl Statistika 10 kak pa3 u gan pesynbTaTbl O TEHAEHLMM K 3aCyLLNIMBOCTM KNMmarta B peru-
OHe. OTO NOATBEPXKOEHO U pacyeTaMmy rmgpoTepmMmyeckoro koadpduumenta no CensiHMHOBY, KO-
TOPbIV B NOCNeAHMe rogbl He NpeBbillan cpeaHEMHOroneTHee 3HaYeHme 1 Obin Hke 1.

M3meHeHne norodHblx ¢hakTopoB, yCUreHne 3acylunMBOCTU B BereTaumoHHble nepuogbl
CKasbIBalOTCA Ha POCTE N PasBUTUM CESTIbCKOXO3ANCTBEHHbLIX KynbTyp [2, 3, 5]. Tak, K npumepy,
3anacbl NPOAYKTUBHON Briark B BepxHeM 20-CaHTUMETPOBOM crioe no4sbl Obinm 10 MM 1 MeHee.
Tak, 3anacbl Briarm B NnaxoTHOM Cfioe cocTaBunn B MoHe oT 5 Ao 8 mm. Huskoe cogepkaHune Bna-
M B BEPXHEM MaxOTHOM CIi0€ MOYBbl B TeYeHWe ONUMTENbHOro BPpEMEHU B nepuog Beretauuu
CENbCKOXO3SMCTBEHHbIX KYNbTYp CYMTaAETCA MOYBEHHOM 3aCyXon, KOTopast OTHOCUTCS K OMacHbIM
arpoMeTeopOriorMyecknM SABMEHNsIM OCODEHHO B PenpoayKTUBHLIM nepuog [6]. Ho u peskas
CMeHa norofbl C Xapkon N CyXOM Ha XOMNOAHYIO U BMaXHY C XapakTepHbIMU NMBHEBLIMK OCaj-
KamMu HEraTMBHO CKa3blBaeTCs Ha pasBuUTUKN pacTeHun [7, 8].

Llenb nccnenoBaHnin — oueHKa BANAHUS 3aCyXy U BbICOKMX TemnepaTyp Ha NpoxoxaeHune
OCHOBHbIX (ha3 Beretauum 1 nokasarenu NnpoaykTMBHOCTM OBCa NOCEBHOTO.

Matepuanbl n metogbl. OGBLEKTOM MCCrEaOBaHUIA ABMAANCA OBEC NOCEBHOW. B kavecTBe
obbekTa nccnegoBaHun BblIOpaH OBeC cpegHecnenoro copta bynmaHbin cenekumn MOCKOBCKOrO
HUNCX «HemuunHoBka» ¢ yyactvem YnbsaHosckoro HNNCX nyTtém nHameuayansHoOro otbopa us rm-
OpvaHoOM MonynsAuMK, MOMYYEHHOM OT CIIOXKHOro CTYMeH4YaToro ckpelimBaHus coptoB: WZ 437,
Actop, MaHTep (Huaepnangel), MatHem 61 (CLUA) n Cépbo (LLseumns). Osec BosgensbiBanca 8 OO0
«JIAI' ArPO-CepBuc» 3axapOBCKOro panoHa PsAsaHcko obnactv npu BHECEHUW OpPraHWYecKoro
yoobpeHns Ha OCHOBE MepenpeBLLEro KOHCKOro HaBo3a ¢ AoDaBneHneM OpYrux MHIPeOueHToB (na-
TeHT Ne 2784389 C1 Poccunckan ®egepaunsa, MIMK A01C 21/00, A01B 79/02, A01G 22/20. Cnocob
oboralleHns noYBbl NPy Bo3genbiBaHMM oBca Ha YepHo3emax: Ne 2021136608: 3aasn. 10.12.2021 :
ony6n. 24.11.2022 / N. 1. Cagosas, O. A. 3axaposa, O. B. Yepkacos [u gp.]; 3assutens Penepans-
HOe rocyaapcTBeHHoe BrompKeTHOEe obpasoBaTenbHOE yYpexaeHue Boicliero oopasoBaHusa «PsisaH-
CKMI rocy0apCTBEHHbIV arpoTexHonornyeckun yHusepcutet umenm M. A. KocTteliuesar). OBec aBnsn-
CS1 3ePHOBbLIM 3BEHOM 6-TW MOMLHOrO 3epHONPONALLHOrO ceBoobopoTa. [oyBa — YepHO3EM BbILLENO-
YeHHbIN. MenkoaensaHo4YHbIN NoneBon onbIT Obin 3anoxeH B 2021 rogy peHaoMU3NMPOBaHHbLIM METO-
OOM B 4-X KpaTHOM MOBTOPEHWMW. POHOM CRYKWUMO BHECEHME MUHEPanbHbIX YA0OPeHUA N3sP4sKos.
OpraHnyeckoe yaobpeHne Ha OCHOBE OTXOAOB >MBOTHOBOACTBA (OY) BHOCMIOCH Ha OENsHKA pas-
HbIMW [103aMW; HAMW aHanM3npoBarMcb U3MEHEHUS TEMMOB POCTa N Pa3BUTUSA PacTEHU Ha ONTuU-
MaribHOM BapuaHTe 5 npu oceHHem BHeceHun (pa3bpacbkiBaHue Mo NOBEPXHOCTU C MOMOLLBIO TPaK-
Topa John Deere + pasbpacbiBatensa beprmaHa) OY=10 1/ra pa3 B Tpu roga.

Maccy 1000 3epeH onpegensanu no NOCTy 10842-89, konn4ecTBO 3epeH — pacyeTHbIM
mMeToaoM, coaepxaHue Genka no Keenbganto — no NOCTy 10846-91. BnaxHoCTb no4Bbl onpe-
Jernsnacb TEH3MOMETPOM.

[aHHble N0 MeTeoponorMyecknm ycrioBuaM npeacTtabneHbl PA3aHCKMM LeHTpoOM rmapo-
METEOPOSIorMM 1M MOHUTOPUHIa OKpyxalLwen cpedbl. [vapoTepMuyeckme KoadhPULMEHTDI
yBriaxxHeHust onpeaensnu no oopmyne I.T. CensiHuHoBa:
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01%T

raoe > Oc — cymMma 0cafKoB 3a Mccreayemblit nepvog, MMm; Y T — cyMma TemnepaTyp 3a ToT e nepuog, °C.
'TK B uccnenyemsble rogbl XxapakTepusoBanucb BENUYMHaMm, 6rInMskuMmn K cpeaHEMHOTONETHUM.

Crartuctnyeckas obpaboTka AaHHbIX BKIOYana Ucrosfb3oBaHue nporpammbl SigmaPlot
OLHO- 1 ABYXx(haKTOpHOro aucnepcnoHHoro aHanmsa (ANOVA). [laHHble ypoxasa oBca npeacras-
neHbl B BMAE CpefHero 3HayeHuns + ctangaptHas owmbka. 3Ha4MMOCTb OTANYUIA yCTaHaBNuBa-
nacb Kputepmem ThioK/ NS MHOXECTBEHHbIX cpaBHeHWn npu yposHe P<0,05.

Pe3ynbTaTbl u 06¢cyxaeHue. B uccnegyemom 2021 rogy AHEBHbIE TEMMNEPATYpPbI B Mae-
noHe Oblnn Bbllle CPEAHEMHOrofieTHMX, HO AeduuMTa Bnarn B NoyBe He Habnoganocb M3-3a
BbIMaBLLMX OCAZKOB, a BOT KOHeL, 3-el AeKadbl NIOHSA OTNnYancs xxapkown cyxon norogon. B none
TemrnepaTtypa Bosfyxa Mano oTnmyanacb OT cCpeJHEMHOrofieTHen, a CymMma BbiNaBLUNX OCaKOB
B 9TOM MecsiLe Obina YyTb Bbllle CpegHUX 3Ha4YeHMn 3a MHoroneTHU nepwog. Ocagku 3a Bere-
TaUMOHHbIN Nepuog BbiNaganu XapakTepHbIMU ANS PErnMoHa NMBHAMU U BRaXHbIE€ AHU MEHSANUCH
3acywnuebiMu. 3HadyeHne 'TKyp¢ cocTaBuno 0,98, 4to cBmaeTenscTByeT o Hebonblom aedu-
uuTe yBNaXKHEeHUS.

B 2022 rogy 3HadeHusi HEBHbIX Temnepatyp 6binu Bbile CpeaHEMHOroneTHMX BEChb Be-
reTauMoHHbIN nepuopa 3a UcknideHreM 3-en gekadbl Mad, a CymMMa OCaZikoB cocTasuria 87 MM.
3HadeHmne 'MKy22 paBHanock 0,96, YTO COOTBETCTBOBANO 3acyLUnMBOMY nepuogy. B koHue 2-oi
Aekagbl U Hadane 3-el gekagbl MOHA ocagku Obinv HeGonblWMMK, @ TemnepaTypa BO3gyxa —
BblLLle CpegHEMHOIONETHNX 3HAYEHNIN, YTO ABUMOCH NPUYMHOM MOYBEHHOW 3acyxu. ABryCT xapak-
TEepuM30Bancs Cyxomn 1 xapkon norogomn.

CpaBHuBas gaHHble TeMnepaTtyp M OCagKoB 3a ABa rofa, yCTaHOBWMMWM YepeaoBaHue 3a-
CYLUNMBBIX NEPUOJOB C BbICOKOM TeMNepaTypon AHEM C AOCTATOYHO BrAXHbIMU nepuogamu npu
YMepPEHHbIX 3HaYeHUAX TeMnepaTypbl AHEM.

Temnbl pasBUTUA pacTeHUn OBCa M3-3a PasfNYHbIX MOrOAHbIX YCIIOBUW OTNNYanuchb -
HoW dheHomnorndecknx as n NPoJOIMKNTENBHOCTBIO BErETaUMOHHOIO nepuoga. Takme dakropbl,
Kak TemrnepaTypa Bo3gyxa U 0Cagkm U3MEHSAIT (oU3N0Norndeckne npoLecchbl B TKaHAX pacTeHun,
Takunx, kak OTOCUHTE3, TPAHCNOPT BELLECTB, pa3BUTUE KOPHEBOW CUCTEMbI U APYTUX.

ArpomeTeoponornyeckne aktopbl UMEKOT peLlatoLllee 3HadeHne B a(pekTMBHOCTN Npume-
HeHnsa yoobpeHnin n MoryT Bbi3BaTb BapbUpOBaHMSA NpnbaBok ypoxas oT yaobpenusa no 40% B He-
yepHo3eMHon 3oHe [1]. BeretauuoHHbIM nepuog oBca Havarcsa B KOHLE anpene u 3akoH4uncsa B
uione [2, 5, 6, 12]. NpooomkMTenbHOCTL BEFETALMOHHOIO Nepuoga pacTeHnin oBca no rogam mccre-
noBaHua coctasuna B 2021 rogy 82 gHs u B 2022 rogy — 85 gHen. PenpoaykTueHbI nepuog (oT da-
3bl KOMOLLEHMS OO BOCKOBOW cnernocti) anunca B 2022 rogy Ha 4 aHa gonblue. OBec — Bnarontoon-
Bas KyrbTypa no CpaBHEHMIO C APOBOW MLIEHULEN U SYMEHEM, MOSTOMY 3acyLununBble nepunoabl 2022
roga okasanu HebnaronpusiTHoe BNusiHAE Ha pasBuTUE pacTeHun oBca. Ha ¢hasbl Bbixoga B Tpyoky —
KOSoLLEeHNe MPULLANCE MakcuMarbHble OHEBHblIE TeMnepaTypbl U 3acyLUnmBble OHW C CYXOBESMM.
HesHauntenbHble ocagku (8,5 Mm) Bbinanu Ha CTagun Hanvea 3epHa.

Ha ypoxxaHOCTb OBCa, KOHEYHO, OKa3arno MOMOXUTENbHOE BNUAHME BHECEHHBLIX OY, HO,
B MEPBYI0 oYepeab, Heynpasnsemble YeNnoBEKOM NorogHble haktopbl. Tak, B 6onee GrnaronpusaT-
Hom 2021 rogy ypoXanHOCTb 3epHa cocTaBuna 25,8 u/ra, a B 2022 rogy — Ha 9,8% MeHbLUe.
CHwmxeHune ypoxarnHocTtun B 2022 r. ABUNOCh CNeACTBUEM YBENMYEHUST PENPOAYKTUBHOIO Nepuoaa
pacTeHuin OBca n3-3a gecuumTa Bnarn B noyse. 3epHo B rofbl UCCreA0BaHUIN He Obino LWynnbim,
a 6bino xopowo BbINOMAHEHHbIM. Kino et al. [11] 06bACHAIT AENCTBUE BbLICOKMX TemnepaTyp,
CMOCOBCTBYIOLLMX PaHHEN 3KCMNPECCUMM MeHOB, Y4acTBYHOLLUMX B OMOCUHTE3E KYTUKYIbl 3epHa, U
NnoaaBneHnio reHoB, CMOCOOHLIX PacTArMBaTb KNETOUHbIE CTEHKN NMEpPUKapnusl, YTo, B CBOK Ouve-
pelb, Bbl3blBAET PaHHIOW NOTEPIO NSIACTUYHOCTU HapYXHbIX CIOEB Nepukapnusa N orpaHNYeHHbIN
pocT aHgocnepma [3, 4, 12]. 3To 1 ABMNOCb NPUYNHON CHUXeHUS Macckl 1000 3epeH [9, 10, 11].
Kumar R ¢ coaBT. [12], ycTaHOBUNW HeraTMBHOE BNUSHWE AaXe O4HOKPATHOro NoBbILLEHUS TeM-
nepaTtypbl OT CTaauun KONOLWEHWs OO CTaann LBETEHMS.

Mo Hawemy MHEHUIO, OCHOBaAHHOMY Ha MOMYyYEeHHbIX pesyrnbTaTax, Xapkas cyxasa noroga
nogasnsana npoueccbl GOTOCUHTESA U TPaAHCMOPTa aCCUMUIIATOB, CKOPOCTb CO3pPEBAHNSA 3epHa U
HakonneHusa kpaxmana u 6enka (tabnuua 1).
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Tabnuua 1 — ArpoMeTeoposnorMiyeckue ycrnosus Beretauum ogca copta bynaHeii B ceBoobopoTe
Table 1 — Agrometeorological conditions of vegetation of oats of the Bulanyi variety in crop rotation

Deflection,

days

MornovHas
Bbixo[ B LiBeTeHne —| cnenocTb- BockoBas
BBB — TRYGKY — KorowieHre | MomnoYHas | BOCKOBas | CrenocTtb —
BapuanT /| MNokasatenun/ |Bbixoa B Kono{uezme / —uBeTeHue /| cnemnoctb / | cnenoctb / | nonHas cne-
Variant Indicators TpybKy / Growth and Earing— | Flowering — Milky noctb / Waxy
Growth earing flowering milky ripeness- |ripeness — full
ripeness waxy ripeness
ripeness
Ogec Ha 3epHo / Oats for grain
t cpeaHsia, °C /
_ Average 11,2 20,9 21,5 20,8 21,0 21,8
I >t, °C 303,9 409,0 330,2 260,3 336,8 339,2
o) Ocagku, Mm /
O Precipitation, 28,5 12,0 12,7 3,1 42,5 17,9
I mm
§ [K 0,9 03 07 0,1 1,3 05
'g Cpok HaCTyI'I-/ o408
S nexus dasbl .04-
Phase Onset 2105 22.05-30.05 | 31.05-07.06 | 08.06-19.06 | 20.06-05.07 | 06.07-20.07
Date
t cpeaHsia, °C /
o Average 11,2 20,9 21,5 20,8 21,0 21,8
*g >t, °C 303,9 409,0 330,2 260,3 336,8 339,2
= Ocapgku, mm /
> Precipitation, 28,5 12,0 12,7 3,1 42,5 17,9
o mm
£ MK 0,9 0,3 0,7 0,1 1,3 0,5
g Cpok HacTyn-
®© nexus gasbl / | 24.04.-
@ Phase Onset 1905 20.05-27.05 | 28.05-04.06 | 05.06-16.06| 17.06-01.07 | 01.07-15.07
Date
OTknoHeHwue, aH. / 2 3 3 3 4 5

Tabnuua 2 — BnuaHue norogHbix ycrnoBun Ha onM3nonornyeckmne NpoLecchl B pacTeHMsAX oOBca
npuv BHeceHumn OY goson 10 T/ra Ha obwem doHe N3sPsKoy
Table 2 — Influence of weather conditions on physiological processes in oat plants at the application of OU
at a dose of 10 t/ha against the general background of N35P45K24

KonnyecTtBo 3epeH B
log/ | YpoxalHocTb, u/ra/ Macca 1000 3epeH, 1/ C?(J;egﬁagr“oete?gﬂ- MeTernke, WwT. /
Year Yield, hwt/ha Weight of 1000 grains, g 70 o Number of grains in

content, % .
a panicle, pcs.
2021 25,840,003 38,8+0,003 12,1+0,002 48,240,002
2022 23,340,002 34,6+0,003 11,840,001 46,510,002
2023 25,010,002 37,840,002 12,240,001 47,840,001
HCPy52021=2,31 u/ra,

HCPos 2022=2,04 u/ra
HCPos 2023=2,28 u/ra

C uenbio onpefeneHnsa onpegensaowmx pakropoB HaMy BbINOSIHEH KOPPENALUMOHHbIN
aHanm3 TecHOTbl CBA3W ypoxanHoctu (Y) ¢ TennosnaroobecneyeHHOCTbI0 BereTalMoHHOro ne-
puoga (MN) n obHapyxeHa cBsa3b R=79 (pucyHok 1). OTOT nokasartenb B3AT 3a OCHOBY Npu no-
NYYEHUN IMNNPUYECKMX 3aBUCUMOCTEN. MIcXoOHbIM MaTepuanom Ans pacyeta nocnyXunm onbiT-
Hble JaHHble ypoXahHoCTW. MonyyYyeHHas HamMmyn Moaenb MMena Bua;:

¥=65,8-0,006x-2,8 y

[ns noaTBEpXKOEHUS] 4OCTOBEPHOCTU NPUGABOK YPOXKANHOCTM AaHHbIE ObINv CTaTUCTUYECKN
obpaboTaHbl, HCP, 5 coctaBvn 2,1 u/ra. Mo gOCTMXKEHUN MaKCUManbHOrO YPOBHS ypoXanHOCTH 6na-
ronpusiTHas noroga He NPVBOAUT K HApacTaHUO BUoMacchl 1 ypoXXalnHOCTL OBCa CTabunmMavpyeTcs.
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C4

PucyHok 1 — CBSi3b ypOXXalnHOCTU OBCa € TensiosrnaroobecneyeHHocTbo, 2022
Figure 1 — Relationship between oat yield and heat and moisture availability, 2022

3aknto4veHue. Vtak, HebnaronpustHbIM rogom siBuncs 2022, korga Obina OTMeYeHo 3aTdaru-
BaHWe peHonornyeckmx as passBnutusa pacteHun osca Ha 3 aHs. Macca 1000 r 3epeH cHusunack Ha
11%, KONMYeCTBO 3epeH B MeTenke — Ha 3,6%. 3To sBMnock NpuymMHon Hegobopa ypoxas Ha 9,7%.
CopepxaHue Genka B 3epHe Takke 6bino B 2022 r. Huke Ha 0,3%. B Gonee GnaronpusTHble rogbl
YPOXalHOCTb OBCa MOCEBHOrO Haxogunach Ha ypoBHe 25 u/ra. Takum ob6pasoM, NnpobremMa 3acyxu B
3emrefenun coxpaHsietcs. CpegHsisi ypoXxanHOCTb OBca Ha Tepputopumn PsasaHckol obnactu 28 u/ra.
YunTbiBass NpPOrpeccuBHOE pa3BUTUE SPO3UOHHBIX npoueccoB Ha Tepputopum OO0  «J1ATl-
AIrPOCepBuc», cpedHss ypoxkarlHOCTb B X03sMCTBe cocTaBnsana 23 u/ra. OgHokpaTHOe BHECEHUE B
MoYBYy OpraHn4eckoro yaobpeHuss Ha OCHoOBE OTXO4O0B KMBOTHOBOACTBA CMNocobCTBOBANO pOCTY ypo-
YKanMHOCTU KynbTypbl HA 9%.

Conclusions. So, 2022 was an unfavorable year, when the phenological phases of the devel-
opment of oat plants were delayed by 3 days. The weight of 1000 g of grains decreased by 11%, the
number of grains in a panicle — by 3.6%. This was the reason for the shortfall in harvest by 9.7%. The
protein content of grains was also lower by 0.3% in 2022. In more favorable years, the yield of oats
was at the level of 25 centners per hectare. The average yield of oats on the territory of the Ryazan
region is 28 c/ha. Taking into account the progressive development of erosion processes on the terri-
tory of LAG-AGROServis LLC, the average yield on the farm was 23 c/ha. A single application of or-
ganic fertilizer based on animal waste to the soil contributed to an increase in crop yields by 9%.
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Summary
The scientific publication reports the results of a comparative analysis of promising millet varieties based on
biometric traits and yield in competitive variety testing, demonstration sowing and the collection of the VIR
of the Volgograd region.
Abstract

Introduction. The selection of modern varieties is considered the most important component of agricultural
technology for increasing the production of millet grain. Object. Samples and varieties of millet that were
evaluated in the VIR collection, competitive variety testing and demonstration nursery. Materials and
methods. The experiment was carried out on chestnut heavy loamy soils, in which the arable layer con-
tained 2.0-2.2 % humus. In the VIR collection, 5 samples of millet were studied: K9880 (Kharkovskoe 87,
Ukraine), K10421 (Yubilein, Ukraine), K2049 (Turkey), K1643 (Iran) and K1565 (Azerbaijan). There are 5
varieties in the demonstration sowing: Diana and Kamyshinskoe Yubileinoe (FSC of Agroecology RAS),
Kozatske (Ukraine), Kazachye (FSC of Legumes and Cereals), Zolotistoe (FANC of the South-East). In the
competitive test — 3 samples: Diana [Saratovskoe yellow x (Saratovskoe 10 x Volgogradskoe 4)], M-81-67-
09 (K9980 x Kamyshinskoe 98) and [K8982 x (Sangvineum 7 x Saratovskoe 8)] x Saratovskoe 10. Saratov
yellow (FANC South-East) was the standard. Results and conclusions. In the competitive variety testing,
the tallest millet plants were formed in the sample Kamyshinskoe 98 x K9980 (M-81-67-09) — 79.2 cm, the
longest panicle and the largest number of internodes were observed in the sample (Volgogradskoe 4 x Sa-
ratovskoe 10) x Saratovskoe yellow (Diana), respectively 20.9 cm and 5.8 pieces. The same sample pro-
vided the highest yield — 1.31 t/ha. In the demonstration sowing, the tallest plants and the longest panicle
were observed in the Zolotistoe variety, 89.0 and 27.9 cm, respectively. The largest number of internodes
and yield were provided by the Diana variety, 5.8 pieces and 1.25 t/ha, respectively. In the VIR collection
nursery, the maximum yield of millet was achieved in sample K9880 — 1.91 t/ha. The data collected as a
result of scientific research presents the predicted success in growing Diana millet in the Volgograd region.
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YPOBEHb UCCJIEQOBAHUU MNOTEHUMAIIbHBIX COPTOB NOCEBHOIO NMPOCA
B BOJIFCOrPAOCKOU OBJIACTHU

'3eneHeB A. B., 00KMop CenbCKOX03AUCMBEHHbIX HayK, 2asHbIl Hay4YHbIl COmpyOHUK
CMyTHeB n.A, KaHOuaam Ce/IbCKOXO03[UCMBEHHbIX HayK, 8e0yuuli agpOHOM-CeeKUUoHep
HeuMbu.ueBaA H., cmapwuti azpoHom-cenekyuoHep
KaanuH B. B., aepoHoM-cenekyuoHep

1<De0epaanb/u uccnedogsamersbckuli yeHmp «Hem4uHoska»
2. Mocksa, Poccutickas ®edepayusi
tDedepaanb/u Hay4HbIU UeHmMp azpo3Kosio2uU, KOMIIEKCHbIX Mesiuopayuli u 3aujumH{ozo fiecopasgedeHusi PAH
2. Boneoepad, Poccutickas ®edepayus

AKTyanbHoCTb. Cenekuns coBpeMEHHbIX COPTOB CYUTAETCS BAXXHEWLLUVM KOMMOHEHTOM arpoTex-
Honorun anga ysennvyeHuna npoun3BoacTBa 3epHa NnoceBHOro rnpoca. O61bekT. Obpasubl u copTa npoca, Ko-
TOpble oueHuBanucb B konnekumn BUP, KOHKypCHOM copTouChbITaHUN U 4EMOHCTPaLMOHHOM MUTOMHUKE.
Matepumanbl 1 MeToAbl. DKCNEPMMEHT NPOBOAUMAM Ha KaLLTAHOBbIX TAXENOCYIMNMHUCTBIX NoYBaXx, B KOTO-
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pbiX B MAxoTHOM cnoe cogepxarnocb 2,0-2,2 % rymyca. B konnekumn BUP ndyyanu 5 obpasuos npoca:
K9880 (XapbkoBckoe 87, YkpauHa), K10421 (KObunenHe, YkpauvHa), K2049 (Typuus), K1643 (UpaH) n
K1565 (AsepbanmkaH). B aemoHcTpaumoHHom noceBe — 5 coptoB: [dunaHa n KambiwuHckoe KOGunenHoe
(PHLL arpoakonorun PAH), Kosaupbke (YkpauHa), Kaszaube (PHLL 3epHOB060BLIX 1 KPYNsiHbIX KyNbTyp), 30-
notuctoe (PAHLL KOro — Boctoka). B koHKypcHOM ucnbiTaHumn — 3 obpasua: OQuaHa [CapaToBckoe XENToe X
(Caparosckoe 10 x Bonrorpagckoe 4)], M-81-67-09 (K9980 x KambliwmnHckoe 98) n [K8982 x (CaHrBuHeym 7
x CapatoBckoe 8)] x CaparoBckoe 10. CapatoBckoe xéntoe (PAHL| KOro-Boctoka) 6bi10 cTaHOapTOM.
Pe3ynbTaTtbl M BbiBOAbI. B KOHKYPCHOM COpPTOMCMbITAHUM Hanboree BbICOKME pacTeHus npoca opMmpo-
Banucb y obpasua KambiwmnHckoe 98 x K9980 (M-81-67-09) — 79,2 cMm, camasa OnuMHHasi METENKa U
Havbonbllee KONMMYECTBO MEXA0Y3nui Habnoganuck y obpasua (Bonrorpagckoe 4 x CapatoBckoe 10) x
CapatoBckoe xéntoe (duaHa), cooTBeTcTBEHHO 20,9 cM 1 5,8 WITyK. Y aToro xe obpasiua obecneyvBanach
camas Bblcokas ypoxanHoctb — 1,31 T/ra. B gemoHcTpaunoHHOM noceBe Havbonee BbICOKME pacTeHus U
ONVHHas MeTEnKa oTMevanucb y copTta 3onoTtuctoe, cootBetctBeHHO 89,0 n 27,9 cm. Camoe GornbLuoe
KOMMYECTBO MEXAOY3NUA U ypoXKanHOCTb obecneyvBanucb y copta [luaHa, COOTBETCTBEHHO 5,8 WTyK u
1,25 1/ra. B KonnekuvoHHOM nuToMHMKE BUP makcMmanbHas ypoxaHOCTb npoca obecneynBanach y 06-
pasua K9880 — 1,91 1/ra. CobpaHHble B pe3yrbTaTe HayYHbIX UCCREeAOBaHWUA AaHHbIE NPeACTaBnsaT Npo-
rHO3MPYeMbIV ycrex npu BelpaliusaHmmn npoca JuaHa B Bonrorpaackom pervone.

Kmoueebie croea: ypoxaliHocmb rpoca, 6uoMempudecKue rokasamersu npoca, MoceeHoe poco,
copma rnpoca.

UuntupoBaHue. 3eneHes A. B., CmyTHeB I1. A., Herimbiwesa A. H., KapskuH B. B. YpoBeHb uccnegosaHumn
noTeHLUmMarnbHbIX COPTOB NOCEBHOro npoca B Bonrorpaackon obnactu. M3secmusi HB AYK. 2024. 2(74). 52-60.
DOI: 10.32786/2071-9485-2024-02-06.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HacTodAWero uccneaoBaHna npuHMManm HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN NN aHann3e OaHHOro mnccnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeIZ CTaTbM O3HaAKOMUNUCb C Npeacrtas-
JNNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,D,OGpI/IJ'II/I ero.

KoHdnuKT nHTtepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BeepeHue. Bcrnencrtene cobCTBEHHBIX YHUMULNPOBAHHBIX (PU3MONOMMYECKUX OTNNYK-
TernbHbIX MPU3HAKOB NOCEBHOE MPOCO ObnagaeT NMAMPYILUM MOMOXEHUEM B KPYry KynbTyp,
BO34ernbiBaeMbiX B Poccum Ha Kpyny. OTO OOUH U3 CaMbIX CTpaTErMyeckn BaXKHbIX BUAOB 3MaKOB,
K KOTOPOMY HaceneHue nnaHetbl obpallaet B30p BO BpeMs HedoCTayu MpoOU3BOACTBA 3epHa.
OTa Ccenbxo3KkynbTypa XapaKkTepuayeTca CPaBHUTENBHO CTAOWUMBHOW N NOBbLILEHHON YPOXaiHO-
CTbto. M3-3a paHHEero cpoka Co3peBaHusl OHO Mydlle WMHbIX 3MaKOBbIX MOAXOAWUT ONS PETMOHOB,
MMELLMX 3acyLunuBbin kKnuMmaT. Kpome 3acyxOyCTOMYMBOCTM U paHHECNenocTh, Npoco obnaga-
€T HECKONBKUMM HY>KHbIMU SKOHOMUYECKMMWU U TEHETUYECKUMM MPU3HAKaMK1, KOTOpbIe OTAnYaoT
OaHHYI0 KyNbTYpy OT UHbIX XNEOHbIX 3MakoB: 3alMLEHHOCTb OT BO3OyauTenen 3abonesaHui,
MaKCUManbHbIN NokasaTenb BOCNPOU3BOACTBA U, CAaMOe 3HAYMTENbHOE, OHO MpPeAcTaBnseT oc-
HOBY MULLM ANSA YenoBeka N XXNBOTHbIX [1-5].

lMponsBenéHHoe B pesynbTaTe 3epHONepepaboTKM MIWEHO XapakTepusyeTcst OTMEHHOM
NanuTpon BKyca 1 NULLLEBOW LEHHOCTLI0. NMpocaHas kpyna cogepxut go 3,5% xupa, 4To yctyna-
€T TOMbKO Kpynam U3 Kykypy3bl 1 oBca, 40 12% ©Genka, 4To noytn paBHo maHke, n 6onee30 %
Kpaxmana, 4To He yCTynaeT APYrMM 3MakoBbIM Kpynam.

lMoceBHOE Npoco npeactaBnseT cobon He TOMbKO YHUKaNbHYH MPOL4OBOMBCTBEHHYHO, HO
N KOPMOBYK CeNnbxo3kynbTypy. Conoma AaHHOW KynbTypbl C YAOBONLCTBMEM ynoTpebnsercs
AOMaLLHNM CKOTOM, OLLyTMMO NPEBbLILIAET CONOMY OBCa M MLIEHULbI N0 0becnevyeHnto NnuTaTenb-
HbIMW BeLLecTBamMn. Bo BpemMsi yOOpKM ypoxas oHa COXpaHAeTCsl OT4acTu 3eNEHON U COOepXuT
Oonblue BUTaMMHaA A, 4eM COnoMa MHbIX XNebHbIX 3M1akoB. 1 Kr 3TOro0 KOPMOBOro MpoAyKTa Co-
aepxnt 0,51 KOPMOBOW €OUHWLBI U MO CBOMM CBOMCTBaM HanoMWHAET CEHO, BblpallleHHOe Ha
nactouwe [6].

lNoceBHble nnoLaam npoca B Poccun 3a 20-netHnin nepmog ¢ 2010 no 2022 roabl cokpatu-
nuceb B 2,2 pasa unu Ha 54,5%. OHu B 2021 rogy pasHanuch 294,8 Teic. ra, B 2022 rogy — 237,2 TbIC.
ra, YTo NPMBESO K CHWXEHUIO MOCEBHbIX Nnowagen Ha 57,6 Toic. ra unu 19,5%. OgHako Banosble
cbopbl gaHHoM KynbTypbl 3a nepmog ¢ 2010 no 2022 rogbl Beipocnv B 2,3 pasa unun Ha 1753,5 ThiC.
ra. B 2021 rogy BanoBbIi c6op 3epHa npoca coctaenan 4009,2 Teic. ra, B 2022 rogy — 3652,8 TbIC.
ra, 4To CHM3UNOo ero Ha 356,4 Tbic. ra nnu 8,9%. YpoxanHocts npoca B Poccum ¢ 2010 no 2022 rogpl
Bblpocrna B 2,0 pasa unu Ha 97,4%. B 2021 rogy AaHHbIN noka3aTtens coctaensn 13,6 u/ra, B 2022
rogy — 15,4 wra, 4TO NOBLICUIO YpOXKaHOCTbL Ha 1,8 u/ra unun 13,2% [7].
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B Bonrorpagckoit obnacTtu noceBHble nnowaan npoca nocesHoro 3a 2021 rog coctaBunu
39,6 TbIC. ra, 3a 2022 rog — 14,3 ThIC. ra, YTO CHU3WUIIO 3TOT NokasaTenb B 2,8 pasa unu Ha 25,3
TbiC. ra. BanoBble cbopbl 4aHHOW KynbTypbl Takke cHu3unuck B 2022 rogy oo 168,7 TbiC. U No
cpaBHeHuto ¢ 483,1 Tbic. 1 B 2021 roay nnn Ha 314,4 Tbic. ra n 65,1%. YpoxxanHoCTb B permoHe
aTon KpynsHou KynbTypbl B 2021 rogy coctasnana 12,2 u/ra, B 2022 rogy — 11,8 u/ra, 4to CHK-
3uno eé Ha 0,4 u/ra unn 3,3% [8, 9].

CopT npeactaBnseT cobor cyrybo SKOHOMUYECKN BbIFOAHOE CPeACTBO paau Hapalusa-
HUS YPOXXaMHOCTM MOCEBHOrO nNpoca. B copTomsyyeHun BCeX BUOOB CEMbXO3KyNbTYp €OUHCTBEH-
HOM 3ajadven nNpeacTaBnseTcs BbiBEOEHWE paHee HEU3BECTHbIX JIMHWA, NPUCNOCOOMEHHbIX K
pasnunyHbiM TpeboBaHuAM arponaHalwlacta B KOMMMeKce ¢ OCTanbHbIMU NPOAYKTUBHBIMWU Kaye-
ctBamun. CenekumoHNMpoBaHNE COBPEMEHHbBIX COPTOB CYATAETCH PEeLLaOLLMM KOMMIOHEHTOM B arpo-
TEXHOMOorMn yBenuyeH1si NpoM3BoAcTBa 3€pPHOBOW NMPOaYKUMN AaHHOW cenbxo3kynbTypbl [10, 11].

Llenb nccneposatensckon paboTtbl — obcneosaHune, a Takke nogbop obpasuoB u cop-
TOB Mpoca C pa3nuyHbLIM aCCOPTUMEHTOM CBONCTB, 0ONadatoLmnx pekopaHoOM NPpOoaYKTUBHOCTBIO U
B NONTHOM 00BLEME NPUCNOCOBMNEHHbIX K KNUMaTy 1 nodsam Bonrorpagckoro permoHa.

Matepumansbl u metoabl. B 2020-2022 rogax B ®HL| arposkonorun PAH nposogunn sKkc-
nepmmeHT. O6bEKT M3ydeHns — obpasubl U copTa Npoca MOCEBHOro, KOTOPbIE OLEHMBanNuChb B
konnekuun BUP, KOHKypCHOM COPTOMCMbITAHUM U EMOHCTPALMOHHOM MUTOMHUKE.

[na cyxoCTenHoW 30HbI XapakTepHbl KalUTaHOBbIE CPEOHEMOLLHbIE TSHXKENOCYINMHUCTbIE
MoYBbl, KAKOBblE M ObifM Ha OMNbITHOM yyacTke. OHM XapakTepu3oBanucb B NaxoTHOM CIoe Co-
aepxaHuem rymyca 2,0-2,2%, rugponuadyemoro asota no KopHdounsay — 9,16-9,48 mr/100 r, no-
OBWXHOro kanus un cgocdopa no MayuurnHy, cootBeTcTtBeHHO 32,96-33,42 n 2,29-2,65 mr/100 r
abcorntoTHO-Ccyxor nouBbl. Peakuus noyseHHoro pactsopa pH pasHsnacs 7,4. B 2019-2020
CenbCKOX03sMCTBEHHOM roay Bbinano 284,0 mm ocagkos, B 2020-2021 rogy — 429,3 MM n B
2021-2022 rogy — 405,0 mm. CpegHerogoBbix OCaAKoOB B CYMME Bbinagano 342,2 MMm.

B konnekumn BUP matepuanom cC Lenbio peanusaumm HayyYHbIX U3blICKaHU nNpeaHasHa-
Yanucb 5 obpasuos nocesHoro npoca: K9880 (Xapbkosckoe 87, YkpanHa), K10421 (KObuneliHe,
YkpauHa), K2049 (Typuus), K1643 (UpaH) n K1565 (AsepbangxaH). Pacnonarancst akCnepumMeHT
Ha gendHkax nnowagbto 2 m°. CtaHaapT — copT CapaToBCKOe XENTOE, KaKoBOW cesancs nocrne 9
HomepoB. Cnocob nocesa — LUMPOKOPSAOHBIN.

B neMoHCcTpauMoHHOM NoceBe MaTepuarnom C LEeNbl peanu3aumm HayyYHbIX U3bICKaHWUA
npeaHasHa4vanucb 5 copToB NOCEBHOMO NPOCa: paHee HEM3BECTHbIN copT [uaHa, npegocTaBneH-
HbI B [OckoMMCCuHIo MO ucnbiTaHuio coptoB B 2022 rogy (PHL, arposkonornn PAH), KambiwnH-
ckoe KO6unenHoe (PHL, arpoakonorun PAH), Kosaubke (YkpanHa), Kazaube (PHL, 3epHO6060-
BbIX U KpynsiHbIX KynbTyp), 3onotuctoe (PAHL, KOro — Boctoka) n ctaHgapT CapaToBckoe Xén-
Toe (PAHL| KOro-Boctoka). Pacnonarancst akcnepMMeHT Ha yvactke ¢ gensiHkamm 9 m?. Croco6
nocesa — OObIYHbIN PSILOBOMN.

B KOHKypCHOM ucnbITaHUKM No3HaBanMck 3 nodarLwmx Hagexasl obpasua NoCeBHOro nNpo-
ca: nana [CapatoBckoe xéntoe x (Capatosckoe 10 x Bonrorpagckoe 4)], M-81-67-09 (K9980 x
KambiwmHckoe 98) n [K8982 x (CaHrsuHeym 7 x Capatosckoe 8)] x Capartosckoe 10, KakoBble
oTnMYyanmcb OOMbLION NPOM3BOAUTENBHOCTLIO, COBPEMEHHBIMWU TEXHOMOMMYECKUMIN XapaKTepu-
CTMKaMW Kpyrnbl U 3epHa, HEyaA3BMMOCTbLIO K 3acyxe. Copt CapatoBckoe xéntoe (PAHL, HOro —
BocToka) 6bin cTaHgapToM. Pacnonarancst SkCnepuMeHT Ha AensiHkax nroLaabio 24 m2. Cnocob
nocesa — OObIYHbIN PsIAOBOW. [TOBTOPHOCTE — YeTbIpEXKpATHAS.

lMoceBHOE MPOCO BhbIpaliMBanu No TPaAULMOHHOW OM1S1 CYyXOCTEMHOW 30HbI KaluTaHOBbIX
noyB TexHonorun. KoHTponb 3a pocTOM pacTeHui, doukcaums, cbop CHOMOB M ybopka ¢ AensHOK
BbINOSHSAMNMCE COrMacHoO METOANYECKUM NONOXKEHMAM [[0CyaapCTBEHHOIO COPTOMCMbITAHNSA CEMb-
X03KynbTyp. CTtatuctudeckad obpabotka AaHHbIX — C MPUMEHEHMEM OUCNEPCUOHHOIO aHanmaa
Statistica 10.

Pe3ynbTaTthl u obcyxaeHue. B nepnoa seretauumn noceBHoro npoca 3a 2020-2022 ro-
Obl OTMEYanuch XxapakTepHble 0COBEHHOCTN METEOPONTOrMYECKUX ABMEHMIA (PUCYHOK 1).

AHanua pucyHka 1 nokasbiBaeT, YTO rofbl MCCNEeA0BaHN B NEPUOL, BEreTauumn noceBHOro
npoca GbINM HEOOAMHAKOBLIMU MO MOroAHbIM ABMEeHnAM. MakcmanbHoe hakTuyeckoe Bbinage-
Hue ocagkoB obecneunBanocb Npu BbipawmeaHuu KynbTypbl B 2021 rogy — 89,5 MM, MUHUManb-
Hoe B 2020 rogy — 31,4 MM, 4TO ObINIO, COOTBETCTBEHHO, MEHbLLE CPEAHEMHOrONETHEro Konnye-
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cTBa ocagkoB Ha 53,6 n 111,7 mm unun 37,5 n 78,1%. BoinageHne cdaktndecknx ocagkos B 2022
rogy 6b110 Ha 67,2 MM MeHbLUE CPEAHEMHOIOMNETHEro 3Ha4YeHnst 1 paBHanock 75,9 mm. CpeaHe-
MHOrofneTHMe atMmocepHble ocadkn 3a Ce30H pocTa npoca coctasnsanu 143,1 mm. MuHumane-
Hasi paKkTMyeckasa cpegHeMecadHas aTmocdepHas Temnepartypa 3a Ce30H pocTta npoca obecne-
yuBanacb B 2020 rogy — +23,6°C, MakcumansHas B 2021 rogy — +25,1°C, 4yTo ObINO, COOTBET-
CTBEHHO, Oonblue cpedHEMHOrofnieTHen Temnepartypbl Ha +3,7 U +5,2°C unn 18,6 n 26,1%. B
2022 roay cpegHeMecsayvHas (paktudeckas Temnepatypa Bosgyxa cocTasnsna +24,0°C, uTo Tak-
Xe Ob1no 6onblle cpegHeMHOroneTHeN TeMnepaTypbl Ha +4,1°C unm 20,6%. CpeaHemHoroneT-
HA9 TemnepaTypa Bo3fyxa 3a nepuod BereTauuu npoca cocTaBndana 19,9°C. MakcumarnbHas
dakTuyeckaa cymma akTUBHbIX TEMMepaTyp 3a BeretalMoHHbIA Nepuog NoceBHOro npoca obec-
neynsanack B 2021 rogy — 2311,1°C, MuHumanbHas B 2020 rogy — 2171 5°C. B 2022 rogy cywm-
Ma aKkTUBHbIX TemrepaTyp cocrasnsana 2214,0°C. M'mopotepmmyeckme KoathdULUMEHTbI B Neproa
BereTaumm npoca xapakrepusoBanu KnumaT Kak cyxoir, MeHbLue 0,4. MakcumarbHbIn hakTUYeCKUn
'TK obecneumBanca B 2021 rogy — 0,39, MuHnmanbHein B 2020 rogy — 0,26. B 2022 rogy nokasa-
Tenb ['TK cootBetcTBOBan 0,34.
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PI/ICyHOK 1 — OcobeHHoCcTH MeTeoposiorm4eckmnx SABNEHW B TEeYeHne BereTauum noceBHOro rnpoca
Figure 1 — Features of meteorological phenomena during the growing season of millet

CornacHo npegblgyLuMM 3KCnepuMMeHTaMm, HacneACTBEHHbI MaTepuan nogasnstoLlen
YyacTn obpasLoB NOCEBHOrO Npoca, AMameTparnbHO NPOTUBOMNOMOXHbLIX MO METPUYECKUM MOoKa3a-
TensAM — BbICOTE pacTeHWUW, ANNHE METENKU 1N KONNYECTBY MeXO0y3nuin, BapbupyeT Mo orpaHu-
YEeHHOMY KONWYECTBY KItOYeBbIX HacreACTBEeHHbIX (DakTOPOB B reHEeTUYEeCKOW CTPYKType, cre-
AAWnx 3a nobbiM 13 nepedrcrneHHbIX nokasaTtenen. OTTOro TakoBble 0OCOBEHHOCTM MOryT pac-
NPOCTPaHATLCHA OT OAHOIO FeHeTUYEeCKN MAEHTMYHOro obpasLa K MHbIM NoCpPeaCcTBOM CKpeluuBa-
HuA [12]. B HaweMm onbiTe permoHanbHble copTa NOCeBHOro Npoca no-pasHoOMY BO3AeNCcTBOBau
Ha napameTpbl BUOMETPUN pacTeHNN (PUCYHOK 2).
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PucyHok 2 — buomeTpuyeckue gaHHble COPTOB NMOCEBHOMO Npoca B 4EMOHCTPALMOHHOM Nocese
1 KOHKYPCHOM copToucnbiTaHun (cpeaHee 3a 2020-2022 roabl)
Figure 2 — Biometric data of millet varieties in demonstration sowing and competitive variety testing
(average for 2020-2022)

AHanus pucyHka 2 no3BonsieT caenaTb BblBOA, YTO B KOHKYPCHOM COPTOMCMbITAHUM Camble
HM3KMEe pacTeHus npoca dopmMMpoBanunck y copTta-ctangapta CapaToBckoe xéntoe — 74,9 cwm,
Hanbornee BbiCOkMe — 79,2 cMm y obpasua M-81-67-09 (K9980 x KambiwmHckoe 98), 4to 6bino Ha 4,3
CM BbILLE, YEM Y CaMOro NSI0XOro BapuaHTa. Y coptoobpasios [K8982 x (CaHrauHeym 7 x CapaTos-
ckoe 8)] x CapatoBckoe 10 u (Bonrorpagckoe 4 x Capatosckoe 10) x CaparoBckoe xéntoe (OunanHa)
BbICOTa pacTEHWI COOTBETCTBOBAsA, COOTBETCTBEHHO 75,5 1 78,0 cM, 4TO GbINO BbILLE CTaHAAPTa Ha
0,6 n 3,1 cm nnn 0,8 n 4,1%. Camasa kopotkas meTénka — 20,1 cMm, obecneuynBanacb y obpasua
[K8982 x (CaHreuHeym 7 x Capatosckoe 8)] x Capatosckoe 10, 4to cokpatunocb Ha 1,5% no cpas-
HeHuto ¢ CapaToBckuM xénTbiM (St). OcTanbHble 06pasLibl Nokasany npesbILLeHWe 3TOro nokasaTe-
s NO cpaBHeHMIo co ctaHaapTom: M-81-67-09 (K9980 x KambiwmHckoe 98) Ha 2,0% n OuaHa [Capa-
ToBckoe xénToe x (CapatoBckoe 10 x Bonrorpagckoe 4)] Ha 0,5 cm vunun 2,4%. Mo Konm4ecTBy Mex-
Aoy3nuin Bce obpasubl npoca npesanuposany CapatoBckoe xéntoe (St): Ha 1,8% [K8982 x (CaHr-
BMHeyM 7 x CaparoBckoe 8)] x Capatosckoe 10 n M-81-67-09 (K9980 x KambiLumnHckoe 98), a (Bonro-
rpagckoe 4 x Caparosckoe 10) x CapaToBckoe xéntoe (duaHa) Ha 7,4%.

B pnemoHcTpaumMoHHOM MnoceBe copTa npoca npesbicunu CapaToBckoe xéntoe (St) no
BbICOTE pacTeHWW, 3a ucknodeHnem KambiwmnHckoro KOBunenHoro, KakoBOW NpouvrpbiBan KoH-
Tposnito Ha 1,0%. Hanbonee Bbicokopocrble KynbTypbl — 89,0 cMm, obecneumBanuce y 30n0TUCTO-
ro, 4To Ha 9,1% Gonble KoHTpons. Y Kasaudbero, [naHbl n Kosaubke BbiCOTa pacTeHMIA COCTaB-
nsana, coorsetctBeHHo 81,9; 82,2 n 82,6 cm, 4yto 6bino Bbiwe ctaHaapTta Ha 0,3; 0,6 n 1,0 cm.
BobicoTa pacteHun y CapatoBckoro xéntoro (St) obecneunsanack Ha yposHe 81,6 cm. Mo anuHe
METENKM Mpoca Takke copTa NPEBLICMNW CTaH4apT, 3a WUCKMYeHneM copTa KamblwmHckoe
KO6unenHoe, KoTopbIM ycTynan emy Ha 5,9%. Hanbonee gnuHHaa meTénka oTMe4veHa y copTta
3onoTtucrtoe — 27,9 cm, 4to Bblle cTaHdapTa Ha 37,4%. Y coptoB [uaHa, Kasaube un Kosaubke
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3TOT NokasaTerb cocTaBnsn, cootBeTcTBeHHO 20,7; 24,0 n 24,6 cm, 4TO ObINO BbIlE CTaHAapTa
Ha 2,0; 18,2 n 21,2%. nnHa MeTENKM y copTa-cTaHaapTa obecneyvmBanach Ha yposHe 20,3 cm.
KonunyecTtBo Mexaoy3nui y BCEX COPTOB Npoca Obifio MeHbLUe, YeM y copTa-ctaHgapTa. U Tone-
Ko copT [umaHa npesocxoamn no aToMy nokasatento CaparoBckoe xéntoe (St) Ha 1,7%. Konnue-
CTBO MEXA0Y3Nuin y cTaHaapTa paBHAMOCh 5,7 LWT.

YpoxanHocTb nNpeacTaBnset cobon Hanbonee NepBOCTENEHHLIN NOKa3aTesnb Npu aHanu-
3€ 9KOHOMMYECKOM 3HAYMMOCTM 0OpasLIOoB U COPTOB NMOCEBHOro npoca. Moatomy paboTa cenek-
LMOHEPOB Ha 3TOT MapaMeTp npeacTaBnseTcd JOMUHMPYIOLLEN B NpoLecce BbiBEAEHMS paHee
He BCTPEYaBLUMXCA COPTOB JaHHOW CenbXo3kynbTypbl [13, 14, 15]. B Hawmx akcnepumMeHTax no-
KasaHa ypoXxanHOCTb 06pasLIOB 1 COPTOB NpOca Ha pUCyHkax 3, 4, 5.
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PucyHok 3 — YpoxanHOCTb COPTOB 1 06pa3LoB Npoca B KOHKYPCHOM COpPTOMCNbITaHUW, T/ra
Figure 3 — Yield of varieties and samples of millet in competitive variety testing, t/ha

AHanu3 pucyHka 3 MnokasbiBaeT, YTO B KOHKYPCHOM COPTOMCNbITaHUMM Hanbonee BbiCOKas
YPOXXanHOCTb MOCEBHOro npoca obecnedymBanack y obpasuoB 1 coptos B 2022 rogy — 0,98-1,30 T/ra,
camas Huskas B 2021 rogy — 0,63-1,03 t/ra. B 2020 rogy ypoxanHocTb 06pasLoB 1 COPTOB KO-
nebanacb ot 0,65 no 1,23 1/ra. B cpegHem nokasaTtene obpasel MECTHOro MPOUCXOXAEHUS
(Bonrorpaackoe 4 x CapatoBckoe 10) x CapaTtoBckoe xéntoe ([uaHa) nepBeHCTBOBanN Mo ypo-
»aMHOCTK, KoTopasi coctaensana 1,31 1/ra, 4yto Obino Bhilwe Ha 72,4% ctaHgapTa. CopToobpasupl
[K8982 x (CaHrBmHeym 7 x Capatosckoe 8)] x CapatoBckoe 10 n M-81-67-09 (K9980 x Kambi-
WwuHckoe 98) B CBOKW o4vepedb 3aMeTHO MpeBanvpoBanM MO YPOXaAMHOCTW Hag COpPTOM-
CTaHZapTOM, COOTBETCTBEHHO Ha 25,0 1 28,9%.
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PucyHok 4 — YpoxaHOCTb NePCNeKTUBHbIX COPTOB Npoca B AE€MOHCTPALMOHHOM MoceBe, T/ra
Figure 4 — Yield of promising millet varieties in demonstration sowing, t/ha
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AHanua pucyHka 4 no3BonsieT cAaenaTtb BbIBOA4, YTO B [AEMOHCTPALMOHHOM MNOCeBe
Hambonbluasa ypOXXanHOCTb MOCEBHOr0 npoca noagepxmeanacb y copTtoB B 2022 rogy — 1,24-
1,63 T/ra, camas Huskasa B 2021 rogy — 0,23-0,55 1/ra. B 2020 rogy ypoxaniHOCTb COPTOB Kone-
6anacb ot 0,62 go 1,55 1/ra. B cpeaHem 3Ha4YeHUn CopT MECTHOrO npoucxoxaeHus [QuaHa nep-
BEHCTBOBAs MO YpOXanlHOCTK, KoTopasi coctasnsana 1,25 1/ra, 4to ObINO BbilWE CTaH4APTHOrO
copta CapartoBckoe xéntoe Ha 71,2%. CopTa Ko3aubke, Kaszaube n KambiwmHckoe KO6unenHoe
B CBOK O4Yepedb SBHO LOMMHMPOBANM NO YPOXAWHOCTU Haf CTaHOApPTHbIM COPTOM, COOTBET-
CTBEHHO Ha 16,4; 27,4 n 32,9%. M nuwb oanH copT 30M10TUCTOE CpaBHANCHA CO CTaH4apPTOM No
ypoxanHoctu — 0,81 T/ra npotus 0,73 T/ra.

VpoxaiiHocTs (Komnekuus BITP), T/ra

2022r.

B CapatoBckoe #énroe (S5t) ®K2049 =K10421 K1565 ®mK1643 ®mK9880 ®HCPOS, 1/ra

PucyHok 5 — YpoxanHOCTb NepcnekTUBHbIX COPTOB U 06pa3sLoB npoca B konnekuun BUP, T/ra
Figure 5 — Yield of promising varieties and samples of millet in the VIR collection, t/ha

AHanua pucyHka 5 nossonseT caenaTb BbIBOA, YTO B KOMMEKUNOHHOM nuToMHUKe BUP
MaKcMmanbHas ypoXanHoCTb npoca obecneymBanack y obpasuos u coptoB B 2022 1 2020 ro-
Aax, cooTBeTcTBeHHo 1,6-2,59 n 1,6-2,4 T/ra, muHnmansHasa B 2021 rogy — 0,85-1,48 T/ra. B
cpenHem obpasey, K9880 3aHsan nepBoe MECTO MO YPOXaMHOCTU, KoTopas cocTtasuna 1,91 1/ra,
47O Ha 41,5% BbIWe, YeM y cTangapTHOro copta CapaToBckoe XeénToe. YpoxanHocTb 06pa3LoB
K1565, K2049, K1643 1 K10421, cooTBeTCcTBEHHO, cocTtaBnsana 1,57; 1,70; 1,71 n 1,72 t/ra, 4yto B
CBOIO OYepenb 3aMeTHO NpeBanMpoBario OTHOCUTENbHO cTaHaapTa Ha 16,3; 25,9; 26,7 n 27,4%.
YpoxanHoctb copta CapaToBckoe xénTtoe (St) nogaepxmeanack Ha yposHe 1,35 T/ra.

BbiBoAbIl. BbiNONHEHHbIE HA NOYBaX KaLITAHOBOrO TUMa M3biCKaHUS NMOATBEPAMUIM, YTO B KO-
NeKUMoHHOM nuToMHuke BUP makcrmanbHyo ypoxarHOCTb B CpeaHeM nogaepxuean obpasel no-
ceBHoro npoca K9880, BbiBegeHHbIN B YkpanHe. OcobeHHO nogatowmMm Hagexabl Ans BblpalliMBaHus
nokasan cebs copt [QuaHa mectHon cenekunmn ®HLL arpoakonornm PAH, onepexatowuii ctaHgapT no
MHOFOYMNCINEHHbLIM KPUTEPUSIM U COOTBETCTBYIOLLMIA CErOAHSALIHMM NapamMeTpaM arpapHoOro NpousBoa-
ctBa. CoBCTBEHHO 3TOT COPT BO3rfaBWUM CMUCOK MO YPOXaWHOCTU Mexay obpasuamu u coptamu B
KOHKYPCHOM WCMbITaHUN U EMOHCTPALMOHHOM MOCEBE U, B CBOK OYepenb, Bblgarncst Haunyywunm ob-
pa3oM NPUCNOCOBEHHBIM K perMoHanbHbIM NOYBEHHBLIM U KIMMMaTUYECKUM OCOOEHHOCTSAM.

Conclusions. Research carried out on chestnut-type soils confirmed that in the VIR collection
nursery the maximum yield on average was maintained by the millet sample K9880, bred in Ukraine.
The variety Diana, a local selection of the Federal Scientific Center for Agroecology of the Russian
Academy of Sciences, has shown itself to be especially promising for cultivation; it is ahead of the
standard in terms of numerous criteria and corresponds to today’s parameters of agricultural produc-
tion. Actually, this variety topped the list in terms of yield between samples and varieties in competitive
testing and demonstration sowing and, in turn, turned out to be best adapted to regional soil and cli-
matic characteristics.
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Summary
The article presents the results of an assessment based on geographic information technologies of the
current state of irrigated lands in the Sarpinskaya Lowland. A local GIS developed on the basis of research
makes it possible to identify and determine the degree of degradation processes in order to develop a set of
appropriate agro-reclamation measures.
Abstract

Introduction. The relevance of the research is due to the need to assess the current state of irrigated lands
in order to identify the level of degradation processes in the agricultural landscapes of the Sarpinskaya
Lowland. An object. The object of research in the period 2015-2021. were test sites characterizing the main
typological groups of landscapes (the “Perekrestnoe” test site on the territory of the Sostinsky landscape
region, the “Nizovy” test site on the territory of the Priergeninsky landscape region, the “Oak Ravine” test
site, located on the border of the Sarpinsky landscape region, the “Kuksun” test site on the territory of the
Volgo -Sarpinsky landscape district; testing ground "Koryagin" on the territory of the Yuzhno-Sarpinsky
landscape region; testing ground "Sarpa”, located on the territory of the Sarpinsko-Davansky landscape
region; testing ground "Volzhsky" on the territory of the Astrakhan landscape region, testing ground "Black
Earth" on the territory of the Chernozemelsky landscape region district i). Materials and methods. The
condition of the land was assessed using spectral spatial images using geoinformation programs and image
analysis tools. To determine the macrostructure of the plots, large-scale space maps were used based on
high-resolution spatial images - from 0.4 to 1.0 m. The method of interpreting space images to analyze the
spatial distribution of fields is based on visual and semi-automatic identification of field contours according
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to the characteristic features of agrocenosis processing, according to relatively homogeneous the color tone
of crops and the presence of protective plantings and field roads [1]. Results and conclusions. Based on
the data obtained and geoinformation analysis, the geostatistical characteristics of the identified 325
irrigation areas were calculated. It has been established that the areas of autonomous irrigation plots in the
study area vary from 5.4 to 22108.0 hectares. The developed local GIS of irrigated lands in the Sarpinskaya
Lowland makes it possible to conduct a detailed analysis of the structure and condition of fields, organize
regular remote monitoring of soils, irrigation regimes, as well as identify the potential productivity and yield
of cultivated crops.

Keywords: geoinformation technologies, decryption, agricultural landscapes, irrigated lands, Sarpin
lowland.
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FTEOMH®OPMALIMOHHbLIW AHAJTU3 U OLIEHKA COBPEMEHHOIO COCTOAHUA
OPOLWIAEMbIX 3EMEJIb TEPPUTOPUN CAPMTUHCKOU HU3MEHHOCTMU

MBaHuoBa E. A., 00kmop cenbCcKox035UCMBEHHbIX HayK, npogeccop
KomapoBa WU. A., acriupaHm

OrAQOY BO «Bonzoepadckuli 2ocydapcmeeHHbIl yHuUgepcumems»
2. Boneoepad, Poccutickas ®edepayus

AKTyanbHOCTb. AKTyanbHOCTb MCCriegoBaHui obycrnoBieHa HEObX0OUMOCTBIO OLIEHKN COBPEMEHHOTO
COCTOSIHUSA OpoLLaeMblX 3eMesTb C Lerbio BbISBMEHVS YPOBHSA AerpafauoHHbIX MPOLIECCOB B arporianaladprax
CapnuHckon HuameHHocTu. ObbekT. O6bekToMm uccnegoBaHui B nepuog 2015-2021 rr. SBNSnMCbL TECTOBbLIE
MOSIUIOHBI, XapaKTepM3YHoLLME OCHOBHbIE TUMOSIOrMYECKME rpymnbl NaHawadToB (MonuroH «lepekpecTHoe» Ha
Tepputopum COCTUHCKOrO MaHAWwadTHOro parvioHa, MonuMroH «Hwu3oBbIM» Ha Tepputopum [puepreHnHCKoro
naHawadTHoro pavioHa, nonuroH «ybosbivi OBpar», pacnosioKeHHbI Ha rpaHuue CapnyHCKoro naHawadTHo-
ro pavoHa, nonuroH «KykcyH» Ha Tepputopum Bonro-CapnmHckoro naHawadTHOro panoHa; nomnmroH «KoparuHy
Ha Tepputopumn KOxHO-CapnrHCKoro naHawadTHOro parioHa; nonuroH «Capnay, pacronoXeHHbI Ha TEPPUTO-
pun CapnuHcko-[JaBaHCKOro naHAwadTHOro panioHa; MOMMroH «BOorpkckuiAy Ha Tepputopum ACTPaxaHCKOro
naHawadTHOro paroHa, NosuroH «YepHbin 3emnny» Ha TeppuTopUn YepHO3eEMENbCKOro nanaLadTHOro pavo-
Ha n). Matepmanbl 1 meToabl. COCTOSIHUE 3eMENb OLIEHMBANIOCh MO CNEKTParibHbIM MNPOCTPAHCTBEHHBIM CHM-
Kam C MOMOLLIbIO reOUMH(POPMALIMOHHBIX MPOrpamMm U MHCTPYMEHTOB aHanmsa u3obpaxkeHun. [na onpegeneHus
MaKpPOCTPYKTYPbl Y4acTKOB UCMOMb30Banucb KpynHoMacluTabHble KOCMOKapTbl HA OCHOBE MPOCTPAHCTBEHHBIX
CHMMKOB BbICOKOro paspelueHusi — ot 0,4 go 1,0 m. Metog aelumgpprpoBaHnst KOCMUHECKMX CHUMKOB A1 aHa-
Nn3a NPOCTPAHCTBEHHOIO pacnpeneneHuns nosien OCHOBaH Ha BU3yaribHOM M MOSTyaBTOMaTUYECKOM BblaesrieHun
KOHTYPOB MOJIEN MO XapaKTEPHbIM Mpu3HakaMm 06paboTky arpoLEeHO30B, MO OTHOCUTESILHO OAHOPOLAHOMY LIBETO-
BOMY TOHY MOCEBHbIX KYSIbTYP M HanM4uio NoresallmuTHbIX HacaxaeHni 1 noneBblx gopor [1]. Pe3ynbTatbl n
BbIBOAbI. Ha ocHOBE MOMyYeHHbIX AaHHbIX M FreEOMHOPMALIMOHHOTO aHanu3a paccyutaHbl reocTaTUcTUIECKme
XapaKTepUCTUKM BblderieHHbIX 325 y4acTKOB OpOLUEHWS. YCTaHOBSIEHO, YTO MIOLWaAM aBTOHOMHBIX Y4acTKOB
OPOLLEHMST HA TEPPUTOPUM UCCREAOBAHMIA BapbupytoT oT 5,4 o 22108,0 ra. Pa3paboraHHas nokanbHas M'MC
opolwaembix 3emenib CapnuHCKOM HU3MEHHOCTW [aeT BO3MOXHOCTb MPOBEAEHVA AeTanbHOro aHanvsa
CTPYKTYPbl M COCTOSIHMSI MOSEW, OpraHu3auum PerynspHoro AUCTAHLMOHHOTO MOHUTOPUHIra MOYB, pPeXuma
MonMBa, a Takke BbISBEHUS MOTEHUMANbHOM MNPOOYKTMBHOCTM W YPOXAWHOCTM  BblpallMBaeMbIX
CENbCKOXO3ANCTBEHHbIX KYIbTYpP.

Knro4deeble crnoea: 2eouHOpMayUOHHbIE mexHonoauu, dewugpuposaHue, azponaHowaghmei,
opowaemble 3emiu, CaprnuHckass HU3MEHHOCMb.

LutupoBanue. MeaHuoBa E. A., Komaposa N. A. [eoOMHOpMaLNOHHBIN aHanNu3 1 oueHKka COBpeEMEH-
HOrO COCTOSIHMSA OpoLllaeMblX 3eMenb TeppuTopun CaprnmnHCKOM HU3MEHHOCTU. M3secmusi HB AYK.
2024. 2(74). 60-67. DOI: 10.32786/2071-9485-2024-02-07 .

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodAWero uccneaoBaHna npuHMManun HenocpeacTtBeHHoe yyYyacTtue B nnaHupoBa-
HUW, BbINONMHEHUN NN aHann3e AaHHOro nccnenoBaHUA. Bce aBTOpbI HaCTOﬂIJ.LeVI CTaTbM O3HaAaKOMUNUCb C Npeacrtas-
JNNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,D,O6pI/IJ'II/I ero.

KoHdnMKT nHtepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOHMINKTA MHTEPECOB.

61



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

BBepeHue. CapnnHckas HU3MEHHOCTb 00LWen nnowanbio 22 TbiC. Km> pacnoroxeHa Ha
Bonro-CapnuHckom Mexaypeybe ceBepo-3anagHon Yyactu MNMpukacnuinckon HU3MeHHoCTU. bornb-
was 4Yactb Tepputopmn CaprnmMHCKON HN3MEHHOCTWN pacnofoXeHa Hag ypoBHEM Mopsi, Hanbonee
KpYMHbIE MOHMXEHNA B BuAe 03ep M NIMMAHOB pPacrofioXeHbl B ee HKHOW YacTtu. B npepenax
CapnunHcKo HU3MEHHOCTM pacnonoxeHbl Tepputopumn Pecnybnuku Kanmeikus, Bonrorpagckon u
AcTpaxaHckon obnacTen.

pyHTOBbLIE BOALI HA TeppuTopun CapnuHCKON HU3MEHHOCTU 3anerakT Hernyboko (oT
1 0o 5 m). MuHepanusauusa Bogbl BO3pacTaeT Mo HamnpasneHuto Ha toro-soctok oT 1 go 30
r/n. Xapaktep MuHepanu3auuMm B OCHOBHOM IMApoKapOOHATHO-HATPUEBLIA WUMAN XITOPUAHO-
HaTpueBbI. 3anagHasa Yactb CapnUHCKOW HU3MEHHOCTU MpeacTaBnsieT cobon GeCCTOYHYH
obnacTb, akkyMynupylLlyto CTOK C EpreHMHCKoM BO3BbILLEHHOCTU. MNOTHOCTL NOCTOSAHHOM
rmgporpacuyeckon cetn He npesblwaeTt 0,05 kv/kB.kM. OpocuTeNbHbIE CUCTEMBI HE3HA4YU-
TenbHbI MO NPOTSAXEHHOCTH.

ArpoknumaTndeckne pecypcbl CapnmHCKOM HU3MEHHOCTM XapakTepuayTcsa OCTaTOYHON
TennoobecnevyeHHOCTbIO. [poaomknTensHOCTL TENMOro Nepmnoaa, B TeHEHNE KOTOPOro Temnepa-
Typa npe.biaet 0°C — 240-275 gHeii. CymMma akTUBHbIX TemnepaTyp (Yt >10) coctaBnsieT 3329-
3523°C, yTo GnaronpuaTHO Ans POPMUPOBAHUS CTabUITbHBIX YPOXXaeB NpPaKTUYeCcKn BCeX Ter-
nonbmebIX KynbTyp, BKtoYas puc [2-4].

B nepuog 60-80-x rogoB npownoro Beka npu ocBoeHun CapnmHCKOM HWU3MEHHOCTU
nog pucocesiHne ObiNo BBEAEHO B 3KCMyaTaumilo MOYTUM YeTblpHaAUaTh ThiCAY reKTapoB UH-
XEHepHbIX pncoBbIX cuctem [3, 4]. Mo gaHHbim 3. b. [legoson, P. M. LWWabaHoBa, A. A. [eno-
Ba [4], B npoLecce aKcnnyaTauMm pUCOBOW OPOCUTESNIbHOW CUCTEMbI MO MPUYUHE CMOXKHbIX
NPUPOLHBLIX MENMOPaTUBHO-TMAPOreosIOrMYeCcKMX YCNOBUN, CBA3a@HHBLIX C 3aCOSIEHHOCTbHO
Mo4yB, MX OCONOHLIEBAHMEM, HEOOCTAaTOYHOW €CTEeCTBEHHON APEHWPOBAHHOCTBLIO arponaHa-
WwadToB, a TakKe N3-3a HeJOCTAaTOUYHON rMyOUHBI U Pa3pPEeXEHHOCTN KONMEKTOPHO-APEHAXHOMN
ceTn B nocrnegHue rogpl HabnwgaeTcs NoAbEM BbICOKOMUHEPANTM30BAHHbIX FPYHTOBbLIX BOA,
aKTUBHO MPOTEKaKT MPOLECChl BTOPUYHOIO 3aCOSMEHUSA MOYB, YTO MPUBENO K PE3KOMY YXyAa-
LUEHMIO SKOMOTNMYECKOWN CUTyaLun B permoHe.

CocTosiHMe nM3yvyaemon TeppuTopun No CTPYKTYpe 3eMernbHOro ooHaa Xapakrtepusy-
eTca npeobnagaHnem 3emerb CerbCKOXO3AWCTBEHHOro HasHayeHuns (84,8%), B CBA3M C yeM
OCHOBHasl Harpyska Ha 3eMefbHble PeCYpPCbl HOCUT aHTPOMOrEeHHbIN XapakTep, CBA3aHHbIN C
CENbCKOXO35IMCTBEHHBIM NPON3BOACTBOM, pa3BUTUE KOTOPOro NpMBOAMUT K Aerpagauumm ecre-
CTBEHHbIX 3Kocuctem. lecbnaumen ¢ pasnuyHoOM CTeneHbio Aerpagaumm oxsadeHo 77% cenb-
CKOXO3ANCTBEHHbIX Yrogui, 3aconeHo B ToOn unun nHom mepe 42%, B 1.4. nawHs 3,4%, coutele
KopmoBble yroabs — 57% [5].

B 3agaun Hawmx MHOroneTHuMx mccnegoBaHum arponangwadtoB CapnuHCKOW HU3MEH-
HocTh B nepuog 2015-2021 rr. Bxoauno onpeneneHne nx COBPEMEHHOrO COCTOSHUSA U fiecome-
NMopaTUBHOIO OOYCTPOMCTBA, B TOM YUCIIE OpOLLAEMbIX 3eMeSlb, BbIsIBIIEHNE YPOBHSA Habnwoaa-
IOLLMXCA OerpagaumoHHbIX NPOLLEeCcCoB, pa3paboTka TeEMaTUYECKMX SNEKTPOHHbBIX KapT COCTOSIHUS
N NEecoMennopaTMBHbBIX XapaKTEPUCTUK MCCneayemon TEppUTopuMU AMns reOMH(OPMaLMOHHBbIX
cucTeM Ha 6ase COBpPEMEHHbBIX KOMMbIOTEPHbBIX TEXHOMOTUNA.

HoBu3Ha nccnegoBaHMi 3akniovanacb B NOMAYYEHUU U aHanm3e HOBbIX OaHHbIX, Kacato-
LLIMXCSA COBPEMEHHOI0 COCTOSAAHMS OpoLLaeMbix 3eMernb TeppuTopmum CapnuHCKOM HU3MEHHOCTM.

MpakTnyeckas 3HaA4YMMOCTb paboTbl onpedeneHa YTOYHEHHbIMW MPOCTPAHCTBEHHBIMU
AaHHLIMU MO COCTOSIHUIO M NIeCoMennopaTMBHOMY OBYCTPOMCTBY arponangwadytoB ans obecne-
YeHWs1 MPOBEAEHUS OMbITHBIX M NPOEKTHLIX PaboT NO BOCCTAHOBMNEHMIO HApYLUEHHbIX 3eMErlb U
3awmTe ux oT gerpagaumm Metogamm riecomennopauuu.

MaTtepuanbl n metoabl. OOHLEKT NCCNegoBaHUIM — TECTOBbLIE MOMUIOHbI, OXBaTbIBaKOLLNE
OCHOBHbIEe TUNONornyeckune rpynnol naHgwadgToB CapnuHCKOM HU3MEHHOCTU (PUCYHOK 1).

Ha pucyHke 2 npeacraeneHa kapTa penbeda CapnmHCKON HU3MEHHOCTH, BKITHOYatoLas
Bogocbop CapnmHckux 03ep, YacTb Bogocbopa Bonru, Bogocbop pekn Kyma n Bogocbopbl Ma-
nbix pek. Tonorpadmyeckast kapTa Obina cocTaBrneHa Ha OCHOBE LUpPOBON Moaenu penbeda
SRTM 1.
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PucyHok 1 — O6beKT uccnefoBaHWi ¢ TECTOBbIMMW NONUroHaMu
Figure 1 — Object of research with test polygons
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PucyHok 2 — KapTa penbeda CapnmMHCKON HU3MEHHOCTU
Figure 2 — Relief map of the Sarpinskaya Lowland
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CocTosiHMe NaxoTHbIX 3eMefb OLEeHUBanM No CNeKTPO30HanbHbIM KOCMOCHUMKaM C UC-
Nofnb30BaHNEM FE€OMH(OPMALMOHHBIX MPOrpaMM U MX MHCTPYMEHTOB aHanm3a U3obpaxeHus.
[nsa BbISBNEHUS MaKPOCTPYKTYPbI NOMNEN MCMONb3YTCA KpynHOMACLUTabHbIe KOCMOKapThl, KOTO-
pble co30alTCs Ha OCHOBE KOCMOCHMMKOB BbICOKOro paspelleHust — oT 0,4 go 1,0 m. 'paHuubl
nonew onpeaensalTca rpaHnLaMm, 0603Ha4YeHHbIMI NOMEBBLIMU JOPOraMm, 3aLMTHBIMA JIECHBIMM
HacaaeHMamMm unu ceBoobopoTom [6].

CTpyKkTypa noneun, Mcnonb3yemMbix AN CeNbCKOXO3ANCTBEHHONO NPOM3BOACTBA, onpeae-
nanack No AaHHbIM PocpeecTtpa (anekTpoHHasa dhopMa Ha odmumansHom canTe https://rosreestr.
gov.ru/).

MeTtogmka reonHOpPMaLMOHHOIO WUCCMEAOBaHUS CENbCKOXO3ANCTBEHHbBIX OpOLLAEMbIX
3emMenb B arponeconaHgladTax 3aknioyaeTcsa B NpoBeaeHNN KOCMUYECKON CbEMKU TEPPUTOPUN
nyTem nosydeHnst KOCMUYECKMX CHUMKOB BbICOKOrO M CBEPXBbLICOKOIO paspeLUeHns, C NCNosnb3o-
BaHMEM KOCMOCHMMKOB CO3[4aeTcsl KOCMOKapTa arpofieconaHgliadgpra npym noMoLm reonHdop-
MaLUMOHHOIO nporpamMmmHoro naketa (Hanpumep, QGIS3.104) [6-13]. MeToguka gewmdpupoBa-
HUS KOCMOCHMMKOB AJS151 aHanmM3a npoCTPaHCTBEHHOIO pacrnpenerneHns nonen OCHoBaHa Ha BU-
3yanbHOM W MOMyaBTOMAaTMYECKOM BbI4ENEHUN KOHTYPOB NOMEN Mo XapakTepHbIM NpU3HaKkam nx
06paboTkn, N0 OTHOCUTENBHO OAHOPOAHOMY TOHY MOCEBOB, HANU4YMIKO NONE3aALUTHBLIX MECHBLIX
HacaxaeHun 1 nonesbiX Jopor. Bektopmsauma KOHTYpPOB AaeT BO3MOXHOCTb OMNpeaenntb reo-
MeTpuyeckne n reomopgonornyeckme xapakTepuctTukn yqacTkos [1, 14].

B cpene N'MC Ha kocMoKapTe BEKTOPHBLIMM KOHTYPaMU BbIAENAETCS MakpoCTPYKTypa nonen,
onpegenseTtca obLiee KONMYECTBO MOSEN, MX TOMOMOMMSA U BbISBNATCS 3alUULLEHHbIE NECHBIMU
HacaXXOeHNAMN U He 3alumLieHHble nons [6]. Mpu 3ToM ycTaHaBnMBaKOTCs Mnowladb, pasmepbl U
KOH(purypaums nonem, cosgaetcs kaptorpaduyeckun crnowv "umdposas mogens pernbeda” ¢ uc-
nonb3oBaHnemM rnobaneHeix LIMP (Hanpumep, SRTM 1), onpeaensoTca reomopdonornyeckne xa-
PaKTEPUCTUKN UccneayemMblix nonen. [lanee NpoBOAMTCS aHaNM3 CTPYKTYPbl U COCTOAHUS BEPXHETO
MOYBEHHOTO CrlOs1, BbIAENSAOTCA KOHTYpaMm y4acTKM MO YPOBHAM CyMMapHOW Aerpagaumun. B utore
CO3aeTCs BEKTOPHbIN COW pacnpegeneHns naHi no NoTeHumManbHON NpogyKTMBHOCTY [6].

B pa6Gotax B. I'. KOdepera, K. . CuHenbHukosor, A. H. BepaeHranueson [1], E. A.
MeaHuoBon, N. A. Komaposon [6], K. . CuHenbHukoBon [11], B. B. HoBovagosa, B. I'. KOdepe-
Ba, A. B. Menuxoeon, B. B. baneiHoson [12], A. C. Pynega, B. I'. KOdepeBa, E. A. VBaHLoOBoOM
[13], A. C. Pynena, C. C. lUuHkapeHko, B. H. bogposon, H. B. Cngoposon [14], Anb-Haabasu M.
P. A., MeaHuoBoi E. A., ConogoBHukosbiM [. A. [15] n ap. o6bocHoBaHbI MeTOAbl 1 cnocobbl pas-
paboTkn TeMaTU4EeCKMX KapT CENbCKOXO3SIMCTBEHHbIX TeppuTopui. PaspaboTka kapTorpaduye-
CKOro cnosi arponangwad)ToB BKHOYAET UHTEPNPETALMNI0O KOCMUYECKMX CHUMKOB; CPaBHUTESb-
HblA @aHanNn3 CeNbCKOXO3ANCTBEHHbLIX YroAoMin; SKCTPanonsaumio pesynbTaToB AelunpupoBaHnS
Ha aHanorvyHble 3emnu; obpaboTKy pe3ynbTaToB B NpeAenax perMoHa nccrnegoBaHum n cosga-
HWe KapTorpaduyeckoro Crosi CenbCKOXO3ANCTBEHHbLIX TeppuTopui. B pesynbtate muccnenosa-
HAM nony4aeTcs nosiHas KapTuHa ocobeHHocTen penbeda 00bekTa MccnegoBaHus, KoTopas
No3BOSISAET onpeaeniuTb BO3MOXHOCTb XO35MCTBEHHOIO UCMONb30BaHUs TeppuTtopun [12].

Pe3synbTatbl un obcyxaeHue. [Ina OLEHKM COBPEMEHHOIO COCTOSHMS OpOLUaeMbIX
3emenb CapnuHCKOM HU3MEHHOCTM BbIfno NPOBEAEHO MX FrEOMH(OPMaLIMOHHOE KapTorpadgmposa-
HWe 1 paspaboTaHa nokaneHasa MMC. KapTorpadmpoBaHme npoBedeHo C UCMNOMb30OBaHNEM pas-
OeneHnst Ha y4yacTKu, OTAENbHO FOKanM30BaHHbIX Ha TeppuTopum BOCbMU nonuroHos ([lepe-
KpecTHoe, Borxkckui, KopsrvH, [lyoosein OBpar, Husosbin, KykcyH, Capna, YepHbin 3emnu).

B pesynbrate npoBedeHHbIX MCCnegoBaHUin Ha Tepputopun CapnmMHCKON HU3MEHHOCTMU
BblaeneHo 325 opolaemMbix y4acTKOB (PUCYHOK 3).

Ha ocHoBe gaHHbIx Long-Term Care Facility Resident Assessment Instrument 3.0 User’s
Manual Version 1.17.1 [10] n reoMHOpMaLMOHHOrO aHanun3a ObINM paccyuTaHbl criegylowme
reocTaTUCTUYECKMEe XapakTePUCTUKN BCEX BblOENEHHbIX YHaCTKOB OPOLLEHUS.

YCTaHOBMEHO, YTO NNOLWaAn aBTOHOMHbIX Y4aCTKOB OPOLLEHMSI N0 OBOLLHbIE KYNbTypbl U
puUC Ha TeppuUTOpPUM NccrneaoBaHnin BapbnpyloT oT 5,4 oo 22108,0 ra. YyacTku nnowaablo MeHee
5 ra B uccnegoBaHuMm He y4nTbIBaANUCh.

"eoMHOPMaLIMOHHBIE TEXHOMOMMN 0BecneynmBaoT BO3MOXHOCTb MOAPOOHOro aHanusa
OpOLL@EMbIX Y4aCTKOB MpU UCNONb30BaHUM KPynHOro macwrtaba kaptorpadmyeckoro cros
(pucyHok 4).
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PucyHok 3 — KapTa pacnpegeneHusi opollaembix 3emernb B CapnnHCKoW HUI3MEHHOCTH
Figure 3 — Map of distribution of irrigated lands in the Sarpinskaya Lowland
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PucyHok 4 — N'eonHdopMaLmMOoHHbIN KapTorpadmdeckumin cnon ydactka "or 43" M 1:5668
Figure 4 — Geoinformation cartographic layer of the site "or 43" M 1:5668
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3aknro4eHue. Vicnonb3oBaHMe MHCTPYMEHTOB aHanuaa nporpaMmHbix komnnekcos MC pgaet

BO3MOXHOCTb YCTAHOBWUTb HE TOSNbKO MPOCTPAHCTBEHHYIO CTPYKTYpPY opoluaeMbix nonen CapnuHcKon

HM3MEHHOCTM, HO W oOnpegenuTb WX COCTOsSIHWME, Hannine W KavyecTBO BblpalluBaHus

CENbCKOXO3ANCTBEHHbLIX KynbTyp, CTEMeHb WCMOMb30BaHUsl, PerynsipHoCTb MNonuBa, TO €CTb

NosiBNSIETCAA BO3MOXHOCTb OOBEKTMBHOTO MOHMTOPUra WX MWCMONb30BaHUA. Takum 06pasom,

pa3pabotaHHas nokanbHaad MC opowaembix 3emenb uccneayemMon Tepputopum obecrneyvBaeT

JeTanbHbli aHanu3 CTPYKTYpbl U COCTOSIHUSI MOSen, OaeT BO3MOXHOCTb OpraHu3auumn perynsipHoro

ONCTaHLMOHHOIO MOHUTOPMHIA MOYB, CEJTbCKOXO3ANCTBEHHbIX KyNbTYP U peXrMMa nonmnea, yCTaHoOBUTb
NnoTeHuManbHyo NpoayKTUBHOCTb N YPOXaNHOCTb.

B uensx askonorndeckn 6e3onacHoOro yHKUMOHUPOBAHMS MHXXEHEPHLIX CUCTEM OPOLUEHMS
HeoBGX0AMMO OCYLLLECTBINEHME KOMMIEKCA arpoOMeNMopaTUBHBIX MEPONPUATUIA (PEKOHCTPYKLMS CETEN,
NCMNosb30BaHNE TEXHOMOMMIA 3KOCUCTEMHOIO BOAOMOSbL30BaHWS, MPUMEHEHME ONTUMAanbHbLIX PEXUMOB
OpPOLLEHNsI, arpoMenunopaunsi 3acorieHHbIX U OCOSIOHLIOBAHHbIX MOYB, YNyudlleHWe YCnoBuMi OTBoAaA
OPEHaXHbIX BOA4 W Op.), HanpaBneHHbIX Ha NpeAoTBpalleHMe OanbHenlero nageHust NoYBEHHOro
Nnoaopoaust N yxydWeHUss 3SKOMOrMYECKOM CUTyaumMm B CENbCKOXO3SIMCTBEHHbLIX NaHAawadptax
CapnuHckon HU3MEHHOCTMU.

Conclusions. The use of GIS software analysis tools makes it possible to establish not only
the spatial structure of the irrigated fields of the Sarpinskaya Lowland, but also to determine their
condition, the presence and quality of growing crops, the degree of use, the regularity of irrigation, that
is, it becomes possible to objectively monitor their use. Thus, the developed local GIS of irrigated
lands in the study area provides a detailed analysis of the structure and condition of the fields, makes
it possible to organize regular remote monitoring of soils, crops and irrigation regimes, and to establish
potential productivity and yield.

In order to ensure the environmentally safe functioning of engineered irrigation systems, it is
necessary to implement a set of agro-reclamation measures (reconstruction of networks, use of ecosystem
water use technologies, application of optimal irrigation regimes, agro-reclamation of saline and alkaline
soils, improvement of conditions for drainage water, etc.) aimed at preventing a further decline in soil fertility
and deterioration of the ecological situation in the agricultural landscapes of the Sarpinskaya Lowland.
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Summary
The data on the response of a new F1 hybrid of winter rye Nemchinovsky 1 to agrotechnologies of different levels
of intensification — basic, intensive and high-intensive at seed norms of 1.0, 2.0 and 3.0 million pieces/ha in the
conditions of Central Non-Chernozem zone on sod-podzolic medium loamy soil are presented.
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Abstract

Introduction. The aim of flexible intensification of agricultural production is considered to be the fulfiment of ideal
requirements for the realization of reproductive capacity of cultivated plant organisms by means of agro technical
measures for the sake of grain production growth. Object. F1 hybrid of winter rye Nemchinovsky 1. Materials
and methods. The work was carried out in 2020-2023 in FIC "Nemchinovka" (theme No. FGGE-2022-0005).
Soil — sod-podzolic medium loamy, slightly acidic pHsol. 5,1-5,6. The content of mobile phosphorus corresponds
to a high level (161-224 mg/kg), the content of mobile potassium is high (144-166 mg/kg). The crop rotation was
chosen: occupied fallow (mustard siderate) — winter rye — spring wheat — sown peas. The following elements of
agrotechnics were studied: A — seed rate of 1, 2 and 3 million seeds/ha; B — technologies of different levels of
intensification. Results and conclusions. In the wettest years 2020 and 2023 the amount of precipitation per
month was 73-75 % more than the mean annual value of 85.8 mm, deficit of precipitation was observed in 2021
and 2022 by 36-64% of the norm. With increasing seed rate from 1.0 to 3.0 million seeds/ha, grain yield of F1
hybrid Nemchinovsky 1 increased. The best yield results during four years were provided in case of application of
the standard of 3 million pieces/ha. The average yield was 6.96 t/ha for the basic technology, 7.95 t/ha for the
intensive technology and 8.85 t/ha for the highrintensive technology. Reducing the seeding rate to 2 million re-
duced this indicator by 7.7-7.8% for all technologies, to 1 million pieces/ha — 13.8% for basic technology, 14.3-
14.5% — for high-intensive and intensive technologies. At the same time, cultivation of F1 hybrid Nemchinovsky 1
in technologies of different levels of intensity turned out to be economically favorable. Reducing the norm of seed
material to 1.0 million pieces/ha and obtaining a smaller grain yield of 6.96 t/ha in the end still provided a return
on 1 ruble of material costs of 1.12 ruble of yield per hectare.

N 2 (74), 2024

Keywords: winter rye, Secale cereale L., winter rye cultivation technologies, winter rye seeding rate, winter
rye hybrids.

Citation. Kapranov V. N., Zelenev A. V., Kiselev E. F., Tegesov D. S., Pleskachev N. Yu. Seeding rate is a
factor that determines the agro-economic efficiency of cultivation of the F1 hybrid of winter rye Nemchi-
novsky 1 in technologies of different levels of intensity. Proc. of the Lower Volga Agro-University Comp.
2024. 2(74). 67-75 (in Russian). DOI:10.32786/2071-9485-2024-02-08.

Author’s contribution. All authors were directly involved in the planning, execution or analysis of the study, and also
reviewed and approved the final version of the article.

Conflict of interest. The authors declare no conflict of interest.

YK 633.14:631.81:631.53.048
HOPMA BbICEBA — ®AKTOP, ONPEAENAIOWMA ATPO3KOHOMUYECKYO
3®PEKTUBHOCTb BO3AENbIBAHUA MTMEPUOA F1 O3UMON PXXU
HEMYMHOBCKUW 1 B TEXHONOIMMAX PA3HOIO YPOBHHA
MHTEHCUBHOCTH

KanpaHoB B. H., dokmop cenbcKkoxo3s0cmeeHHbIX HayK, 8e0ywuli Hay4YHbIl compyOHUK

3eneHeB A. B., 0okmop cesibCKOX035UCMBEHHbIX HayK, araeHbil Hay4YHbIl cOmpyOHUK

Kucenés E. ®., kaHOudam cerlbCKOX035lCMB8EHHbIX HayK, 8e0yu4ull Hay4HbIl compyOHUK

Terecos [1. C., kaHOuGam cerlbCKOX039UCMBEHHbIX HayK, cmapluuti Hay4HbIl compyOHUK
Mneckaués H. ¥0., nabopanm-uccriedGosamerb

®eldeparbHbIl uccrnedosamernbckuli ueHmp «HemvuHoska»
2. Mocksa, Poccutickas ®edepayusi

AKTyanbHOCTb. Llenbio rmbKon akTMBM3aLMN CEMbCKOXO3SNCTBEHHOrO MPOM3BOACTBA CYUTAETCS Bbl-
MoSNHEHWE MaearnbHbIX TPEOOBaAHWI NO peanu3auuy PENPOAYKTUBHOM CMOCOBHOCTM KyrbTYPHBIX PACTUTENbHbIX
OpPraHn3MOB C MOMOLLIbIO arpOTEXHUYECKMX MEPOMPUATUIA paau pocTa NpousBoacTea 3epHa. O6bekT. Mbpua
F1 osumon pxum HemumHoBckui 1. Matepuanbl n metoabl. Pabota BbinonHeHa B 2020-2023 rr. B ®UL|
«HemunHoBka» (Tema Ne FGGE-2022-0005). NoyBa — AepHOBO-NoA30nMCTas cpegHecyrnmHucTas, cnabokuc-
nas pHen 5,1-5,6. CogepkaHue nogBukHOro dhocdopa COOTBETCTBYET BbICOKOMY YpOBHIO (161-224 mr/kr),
o0becnevyeHHOCTb NOABWKHBIM KanveM — noBbilleHHas (144-166 mr/kr). BoibpaH ceBoo6opoT: nap 3aHsThIN (rop-
ynua cuaepart) — poxb 03MMast — MLUEHULA SPOBas — MOCEBHOM FOpOX. VI3yvanuch crieayroLme areMeHTbl arpo-
TEXHVKN: A — HOPMATMB CEMEHHOro Matepuana 1, 2 u 3 MnH. Wr./ra; B — TexHonornm pasHbiX ypOBHEW NHTEH-
cvbukaumn. PesynbTarbl u BbiBoAbl. B Havbonee BnaxHble 2020 n 2023 roapl KONMYECTBO OCAOKOB 3a MECsL,
6bIro Ha 73-75 % bonbLue CpeaHEMHOroNneTHero 3HavyeHus — 85,8 MM, aecpmumt ocagkoB Habnoganca B 2021 un
2022 rogax Ha 36-64% ot Hopmbl. C yBenu4eHMeM HopmaTtuBa ceMeHHoro martepuana ot 1,0 go 3,0 mnH.
WT./ra, ypoxxanHocTb 3epHa rubpuaga F1 HemunHoBckmin 1 Bospactana. Jlydwme pesynbTaThl Mo YpoXanHOCTU B
TeYeHVe YeThIPEX NET obecneyrBanmch B Criydae NpUMEHeHs HopMaTtmea 3 MiH. wt./ra. B cpegHem no 6a3o-
BOW TEXHONOMNM YPOXXanHOCTb cocTaBuna 6,96 T/ra, No MHTEHCcMBHOW — 7,95 T/ra, No BbICOKOMHTEHCUBHON — 8,85
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T/ra YMeHbLUEHME HOPMbI BbICEBA 4O 2 MIIH. CHWKASO 3TOT rnokasatesb Ha 7,7-7,8% Mo BCEM TEXHOSOMMSM, OO
1 MnH. wr./ra — 13,8% no 6asoBon TexHonornm, 14,3-14,5% — No BbICOKOMHTEHCUBHOWM U MHTEHCUBHOW TEXHOIO-
rusim. MNpu sTOM, BblpalyyeaHue rmbpuaa F1 HemumHoBCkuUiA 1 B TEXHOMOMMSIX Pa3HOrO YPOBHS MHTEHCUBHOCTU
OKa3anocb 3KOHOMUYECKU BbIroaHO. CHIPKEHVE HopMaTvBa ceMeHHoro matepuvana go 1,0 MiH. wr./ra v nosy-
YeHne MeHbLLEro ypoxas 3epHa 6,96 T/ra B ntore BCE paBHO obecneymnm okynaeMocTtb 1 pybns matepuansHbiX
3atpart 1,12 pyb. ypoxas c rektapa.

Knroydeeblie cnoesa: o3umasi poxb, Secale ceredle L., mexHonosuu 8030esbl8aHUsi 03UMOU PXKU,
HOpMa 8bicesa 03UMOoUl pxKu, 2ubpudbl 03UMOU PXKU.

LutnpoBaHue. KanpaHos B. H., 3eneHeB A. B., Kucenée E. ., Terecos [1. C., lNneckaués H. KO. Hopma
BbiCEBa — (paKTop, onpeaensiowmMn arpo3KOHOMMNYECKYI0 3 (EKTUBHOCTb BO3AeNbIBaHUs rmbpuaa F1 o3u-
MOM P HeMuMHOBCKMI 1 B TEXHOMOMMAX PasHOrO YPOBHA MHTEHCUBHOCTU. M3secmus HB AYK. 2024.
2(74). 67-75. DOI: 10.32786/2071-9485-2024-02-08.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodWero uccneaoBaHna npuHMManm HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HWUW, BbINONMHEHUN NN aHann3e OaHHOro mnccnenoBaHUA. Bce aBTOpbI HaCTOﬂLLleIZ CTaTbM O3HAaKOMUNUCb C Npeacrtas-
JNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,ElOGpI/IJ'II/I ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BeepeHue. O3umasa poxb (Secale cereale L.) — MHoroueneBas 3epHoBasi KynbTypa.
Xneb n3 pXkaHon MyKU MMEET BbICOKYH) KanmopUMHOCTb, BKYC, BKMIOYAET MOMHOLEHHbIE Benku u
BUTaMMHbI. JTa KynbTypa Takke UCNONb3YeTCA B KayeCTBE pPaHHEero 3enéHoro Kopma. 3epHo
03UMOWN PXK MOET ONS TEXHUYECKMX LIeNen, Taknx Kak npoM3BOACTBO Kpaxmara, NaToku u cnmp-
Ta. Conoma MoxeT NPUMEHATLCS ANst MPON3BOACTBA YKCYCHOWM KACNOThI, MIUTHUHA, Lensionossl 1
Gymaru. lNMpomncxoxaeHne KynbTYpHOM pXu CBA3AHO C psgoM cTpaH Ha bnvkHem BocToke [1, 2].

OBOIMOLMOHHBIE N3MEHEHNS, NPOMCXOAMBLUME B MPOLIecCce KyrnbTUBMPOBaHUS, BKIOYAKOT
npuobpeTeHne pacTeHMeM Lenoro psga aganTuUBHLIX CBOMCTB, TakUX Kak BbICOKAs MOPO30-
YCTOMYMBOCTb, KPYMNHbIV pasMep 3epHa, KOPOTKUIA Nepuog Nokos N YCTOMYMBOCTb K ocagkam. ATu
afanTyBHbIE M3MEHEHUA MOXHO pacCMaTpuBaTb B KOHTEKCTE €CTECTBEHHOro OTOOpa, KOTOPbLIN
dopmupyeT reHohoHA KynbTYPHOrO pacTeHus, aenas ero 6onee npncnocobrieHHbIM K KOHKpET-
HbIM YCNOBUAM BblpalusaHms [3-5].

Ycnosusa LieHTpanbHO-He4yepHO3EMHOro permoHa cnocobCTBYOT (POPMUPOBAHUIO BbICO-
KOKa4YeCTBEHHOIo MPOAOBOSIbCTBEHHOIO 3epHa 03UMoN pxu. Ho nocnegHue rogbl Xxapaktepuso-
Banucb 4emUMTOM 3TOM LEHHOW KyNnbTypbl, CBA3AHHLIM C NPEANOYTEHNEM UCMOMNb30BaHNS Bbli-
COKOYpPOXarHbIX COPTOB 03uMOK nweHnupl [6, 7]. Mo gaHHbIM PoccTaTta, ecnu B Havane 2000-x
rogoB MOCEBHbIE MIOLWAAN PXKU B X03aMCTBax Bcex kateropun Poccuinckon depepauum cocras-
nanu 3,6 MrH. ra, 1o 3a 20 net oHu cokpatunucb 0o 0,7 MnH. ra, T. €. B 5 pas [8].

OTaenbHOM YacTblo arpOTEXHONOMMM PXKM O3UMOW CHMTAETCS NogaepKaHue Hagnexawlen
NNOTHOCTU KyNbTYPHOIO pacTUTENbHOro coobLecTBa, KOTopasa co3gaétcs bnarogapsa npaBunb-
HOM HOpPMbI NMOCEBHOrO Matepuana. lgeanbHas NNOTHOCTb NoceBa GnaronpusaTcTByeT npuobpe-
TEHN0 TpebyloLlerocss KonuyecTea NPOAYKTUBHBLIX CTEONEN U pacTeHui, YTO MMeeT GonbLuoe
3HaYeHue C Lienbto nonyyeHnst obmnbHbIX cOOpPOB 3epHa. Kak YpesmepHas, Tak U manas rycrora
BblCEBA MOXET UMeTb HebnaronpuaTHble nocneacTaus [9].

Llenbto rmbkon akTMBmM3aLMn CENbCKOXO3SIMCTBEHHOMO NPOU3BOACTBA CUYMTAETCH BbINOS-
HeHMe naearnbHbIX TpeboBaHUN Mo peanuaaunm penpoayKTUBHOM CNOCOBHOCTM KynbTypPHbLIX pac-
TUTENbHbLIX OPraHN3MOB C MOMOLLBI0 arpOTEXHUYECKMX MEPOMNPUATUA pagu pocTa NpoM3BOACTBA
3epHa [10-16].

Llenb paboTbl — ycTaHOBWUTbL OMTMMarbHYt0 HOpMY BbiceBa rmbpuaa F1 osumon pxwu
HeM4YnHOBCKUI 1 B TEXHONOMMAX Pa3HOro YPOBHS MIHTEHCUBHOCTH.

Martepuanbl U Metoabl. PaboTa BbinonHeHa B 2020-2023 rr. npn nogaepxke MuHu-
cTepcTBa cenbckoro xossnctea PO (tema Ne FGGE-2022-0005). lNMoysa — 4epHoBO-NoA30MCcTas
cpenHecyrnuHuctasa. O6cnegoBaHne Nonsa nokasano, Y4To noyea siBnsetcs cnadokncnon (pHeon.
5,1 — 5,6). CoaepxaHne noaBumxkHOro cocdopa COOTBETCTBYET BbICOKOMY YPOBHIO (161 — 224
Mr/kr), o6ecneyeHHOCTb NOABMXHBLIM Kannem — nosblleHHas (144 — 166 Mr/kr).

B makcumarnbHOM CTeNeHn NpMeMnemMbin A5t XO3SNCTBEHHbIX U MPON3BOLCTBEHHbIX (DaK-
TOPOB YCTaHOBMEH arpohmMToLEHO3: Nap 3aHATLIN (ropyunua cuaepar) — poXkb 03nmas — nieHuua
sApoBas — NoceBHoM ropox. OOBLEKT nccnegoBaHus — o3umas poxb Mmbpmna F1 HemunHosckuin 1.
Mnowaab gensaHkn — 72 M2, y4y€THada nnowaab — 56 M2, [MOBTOPHOCTb OnbiTa — TPEXKpaTHas.
M3yyanucb cnegytolime sremMeHTbl arpoTeXHUKM: A — HopMaTMB ceMeHHoro matepuana 1, 2 mn 3
MITH. WT./ra; B — TexHonormm pasHbix ypOBHEN UHTEHCUGMKALMK (PUCYHOK 1).
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OcHoBHOe BHeceHue: N3pPsoKsg; nogropmia: Ngg

basoBasn MpotpasnuBaHue cemaH + 0bpabotka noceBoB oceHbio (pasa 2-3
nucra) bakoeoi cmecbio nectuumaos (repbuumg + dyHrMUmMA + UH-
cektMuua), BecHol (dasbl KyweHue — Bbixoa B TpybKy) obpaboTtka
necTMuMaaMm no NPorHosy

OcHosHoe BHeceHue: N3gPsoKyz0; nogropmrm: Ngg + Nig

MpoTtpasnuBaHue cemaH + 0bpabotka nocesoB oceHbio (pasa 2-3

WUHTeHcuBHanA
nvcra) BakoBoi cmechbto nectunaos (repbuumna + pyHruuma, + uH-
cekTUUMA), BecHoM (dasa KoHeL, KylieHun - Bbixog B TpybKy) — 06-
paboTka nocesoB (repbuump + dyHMUKMA + MHCEKTULMA, + peTap-
AAHT), 3aWMTa KONOCA NO NPOrHo3Y (dyHrMuma + MHcekTMLUMA)
OcHoBHoe BHeceHUe: N3pP120Kis0; NnoakopmEm: Neg + N3g+Nsg
BbICOKOMHTEHCUMBHAA

MpotpasnmsaHue cemsaH + obpaboTka nocesos oceHbio (dasa 2-3
nucra) 6akoBoi cmecblo nectMuuaos (repbuumg + GyHrMumg +
MHCEKTUUMA, + PeTapaaHT), BecHol (hasa KoHel, KyuieHuA — Bbi-
xop B TpybKy) — obpabotka nocesos (repbuump + dyHrMumg +
MHCEKTULMA, + peTapAaHT), 3alumra Konoca B ¢asy ¢narosoro nu-
cta (pyHruuma + uHceKTMUMA)

PucyHok 1 — Cxema arpoTexHonoruni Bo3gesnbiBaHnsa 03nuMon pxxu HemumHosckuin 1 (dpaktop B)
Figure 1 — Scheme of agro-technologies for cultivation of winter rye Nemchinovsky 1 (factor B)

Bcnep 3a ckawmBaHueM cuaepanbHOM KynbTypbl (ropunua) nousy ABa pasa obpabaTbl-
Banu no4ysoobpabaTtbiBatoLllen mMalinmHon Katros ¢ gmMckoBbiMu pabodnmn opraHamu. Bnocnep-
CTBUM B NOYBY A00aBUNM MUHepanbHble yao0peHus, 3aTteMm obpaboTanu KyrnbTuBaTopamu, a yxe
cnycta OBe Hedenu cemeHa Bbiceann Amazone D9. O6paboTky NOCEBHbIX AENAHOK METO4O0M
onpbickmBaHma BbinonHanu «Kverneland iXter B». [ensHkn obkawmsanu Sampo-500, a ypoxan
cobupanu Hanpsamyto kombarnHom Winterschtaiger.

Pe3ynbTaTbl u o6cyxpaeHue. MNMorogHble ycnosust 2020-2023 rr. 4nst 03MMON pPXu Xapak-
TepusoBanucb Kak bnaronpuaTHele. Fngpotepmudeckmin koadpdpuumeHT B 2020 r. paBHsanca 2,79,
B 2021 n 2022 rr. — 1,50, a B 2023 r. — 1,82, T. e. rogbl No Bnaroobecne4yeHHocTM ObINK gocTa-
TOYHO YBNaXHEHHbIMWU. CHEXHBIN NMOKPOB YCTaHaBNMBAarcs B OCHOBHOM B NMepBOW 1 BTOpOW ge-
Kagax gekabpsa npu konebaHnax cpegHeCcyTO4YHOW TeMnepaTtypbl Bo3gyxa ot -0,3 °c no -10,9 °C.
Beretauna o3umon pxu BO30OHOBMANAchL B NepBON U TpeTben Aekade anpens. Temnepartypa
BO3ZlyXa B Kaxayl Oekady He oTnuyanacb OT CpedHEMHOrofeTHUX 3HavyeHun. XapakTepHoun
OCODEHHOCTbIO BECHbI Obina siBHas HEOOCTATOYHOCTb MONOXUTENbHBLIX TemnepaTyp B NepBoOW
aekage mas. NorogHble ycrioBust NEPBOro NeTHEro Mecsaua (UKIHS) B LienoM dnaronpusTcTBOBa-
1NN POCTY M Pa3BUTUIO PaCTEHUI, ObINM BNaXHLIMK U TENNbIMKU. Pa3BuTne pacTeHuin 03MMON PXK
3a CYET pasnUyHbIX TMAPOTEPMUYECKUX YCINOBUIN OCEHHE-3UMHEro nepmoaa, B OCHOBHOM bnaro-
Aapsi HakonneHuto Brarm obino 6onee MHTEHCUBHBIM. BTOpo neTHMin mecal (Monb) Xapaktepu-
30Bancs noBbllWeHHbIMK TemnepaTtypamm Ha 0,37-4,1 °C Bbiwwe CpeaHEeMHOroNneTHNX 3HaYeHnn B
nepBylo 1 TpeTbIo Aekaabl. B Hanbonee BnaxHble rogsl (2020 n 2023 rr.) KONUYECTBO OCaAKOB 3a
Mecsy Bbinano Ha 73-75% 6onblie OT cpeaHeMHoroneTHero 3HadeHus (85,8 mm), geduunt
ocagkoB Habnwogancsa B 2021 n 2022 rr. Ha 36-64% oT HopMbl. [lepBasa 1 BTOpasa gekaabl aBry-
cta (2020-2023 rr.) xapakTepmn3oBanucb NoBbILLEHHLIMW MOMOXUTENBHBIMU TEMNepaTypammn BoO3-
Ayxa, 4To cnocobCTBOBarIo CKOPOMY CO3PEBAHNIO 3epHa.

YpoxxanHOCTb pXu 03MMON HeEMUYMHOBCKMI 1 B 3aBUCMMOCTW OT pasfiyHbIX HOPM BbiCcEBaA
N arpoTexHomNorMi npeacraesneHa B Tabnuue 1.

OnuceiBas Tabnuuy 1, MOXHO OTMETUTb, YTO C YBENUYEHMEM HOPMATMBA CEMEHHOrO Marte-
pvana ot 1,0 go 3,0 MnH. wr./ra, ypoxxanHoCcTb 3epHa rmbpuaa F1 HemumHoBckuin 1 Bo3pactana.
Jlyqwme pesynbTaThl MO YPOXKANHOCTM B TEYEHME YETLIPEX NEeT obecrneymBanuch B criydae npumeHe-
HMA HopmaTmBa 3 MIH. WT./ra. B cpegHem no ©6a30BOM TEXHOMOMMM YPOXXanHOCTL cocTaBmna 6,96
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T/ra, N0 MHTEHCMBHOW — 7,95 T/ra, NO BbICOKOMHTEHCUBHOMN — 8,85 T/ra. YMeHbLLEHNE HOPMbI BbiCEBA
[0 2 MIH. CHWXarno 3ToT nokasaTtenb Ha 7,7-7,8% no Bcem TexHornornsam, Ao 1 mnH. wT./ra — 13,8%
no 6asoson TexHonorun, 14,3-14,5% — No BbICOKOUHTEHCUBHOM U UHTEHCUBHOW TEXHOIOMUSIM.

Tabnvua 1 — BnusaHue TexHONornm pasnnyHOro ypoBHA UHTEHCUBHOCTM U HOPMATVBOB
CEMEHHOro MaTtepwmarna Ha ypoXXarHOCTb pXu 03UMOM, T/ra (2020-2023 rr.)
Table 1 — Influence of technologies of different intensity levels and standards effect of technologies of
different levels of intensity and seed rates on winter rye yield, t/ha (2020-2023)
MpubaBska k 6azoBon

Hopwma BbiceBa, TexHonorus ["ogbl nccnepgoBaHms c

peaHee TEXHOMOrnu
wr./ra (dpaktop A) | (akTop B) 555575657 T 2022 [ 2023 Tira %
1 MIH. 6,13 | 4,88 | 6,61 6,39 6,00 - -
2 MIH. BasoBas 6,76 | 5,06 | 6,78 | 7,07 6,42 - -
3 MIH. 822 | 525 | 7,03 | 7,35 6,96 - -
CpegHee no texHonorun (B) 7,14 | 5,06 6,81 6,94 6,46 - -
1 MIH. 719 | 6,13 | 6,95 | 6,93 6,80 0,80 13
2 MITH. MNHTeHcnBHas 7,64 6,58 7,75 7,37 7,34 0,92 14
3 MIH. 8,71 6,71 8,21 8,38 7,95 1,04 15
CpepHee no texHonorun (B) 793 | 6,43 7,64 7,56 7,36 0,88 13,7
1 MIH. B COKOMHTEHCMB- 869 | 7,38 | 6,88 | 7,37 7,58 1,58 26
2 MITH. has 9,21 7,64 7,95 7,89 8,17 1,85 27
3 MIH. 10,02 | 7,92 | 8,76 | 8,69 8,85 1,89 27
CpepHee no texHonorun (B) 9,32 | 7,62 7,86 7,98 8,20 1,72 26,7
HCPgs (061was), T/ra 0,23 | 024 | 019 | 0,28 Cpe””ee(g’a;'fg""z';" Beicesa
HCPys (dpakTop A), T/ra 0,13 | 0,14 | 0,11 | 0,16 o 50 30
HCPys (dpakTop B), T/ra 0,15 0,17 0,14 0,20 679 731 702

[loCTOBEpPHBIA NPUPOCT ypoXas OTHOCUTENbHO ©a30BOM TEXHOMOrMM MpU BblpalMBaHUA
rmbpuga pXuM No MHTEHCMBHOW TEXHOMOrMM MO M3ydaemMbliM HOpMam BbiceBa Bapbuposan oT 0,80
0o 1,04 t/ra (13-15%), no BbICOKOMHTEHCMBHOW — OT 1,58 Ao 1,89 T/ra (26-27%), C MeHbLUen npu-
GaBKoW ypoxasi C HOpMaTUBOM CEMEHHOro matepmana 1 MmH. WT./ra 1 MakcMmanbHon — 3
MMH. WwT./ra. B cpegHem no texHonoruam (cakrop B) ypoxanHocTe HemumnHosckuin 1 (rubpug
F1) coctaBuna 6,46 T/ra no 6a30BOWN TEXHONOMMK, NO UHTEHCMBHOW OHa yBenuuunacb Ha 14 %
mnu Ha 0,9 T/ra, a No BbICOKOMHTEHCUBHON — Ha 27% vnu Ha 1,74 T/ra.

BnusHMe HOpMbI BbICEBA U YPOBHSA MHTEHCUBHOCTW arpOTEXHOMNOMMU Ha 3NIEMEHTbI CTPYK-
TYpbl ypoxas rubpuga pxv 03umon ceeaeHo B Tabnuuy 2.

Tabnuua 2 — CocTasnsitoLwme ypoxasa rubpraga 03vmMon pXu nNpy pasnmyHbIX HopMax BbiceBa
n arpoTtexHonorusx B 2020-2023 rr.
Table 2 — Components of winter rye hybrid yield under different seeding rates and agrotechnologies

in 2020-2023
KonuyecTtBo npoayKkTume- Yuncno 3épeH B
B:FéZ:a logbl| HbIX cTebnen, wr./m? Koroce, LUT. Macca, r
1 2 3 1 2 3 1000 3épeH 3épHa ¢ Konoca
1 MH 2020 377 418 451 57,3 |57,3|58,3|295|308|336|169]|1,77 | 1,96
chox.mx 2021 | 436 342 346 50,3 | 50,1 | 50,6 | 30,0 | 30,4 | 31,1 | 1,51 | 1,52 | 1,57
38peH Ha ra 2022 | 447 457 465 50,7 | 51,21 51,9(30,3|309|31,2|154|1,58] 1,62

2023 | 384 391 435 576 |57,1|581|30,1]309]|31,7|1,73|1,76 | 1,84
2 MITH. 2020 | 441 469 483 57,8 |158,1|590|293]|30,1|318|1,69|1,75| 1,88
BCXOKUX 2021| 397 396 407 5121548519 |314|326|33,1|161|169|1,72
38peH Ha ra 2022 | 465 487 502 50,8514 |51,8(30,5|316|321|155| 1,63 | 1,66

2023 | 405 418 470 57,4158,0 583|309 |314|31,7|1,77 | 1,82 | 1,85
3 MIH 2020 511 522 530 58,1584 |589|30,1]31,3]|33,2|1,86| 1,91 2,03
BCXO)K.I/IX 2021 | 461 457 461 52,0|535|538|31,9|321|33,2|1,66|1,72| 1,78
38peH Ha ra 2022 | 477 489 535 50,8 | 51,1516 |30,4|318|321|155| 1,62 | 1,66

2023 | 429 441 476 570|576 578|314 |321|326|1,79| 1,85 1,88
Mpumeyanne: 1 — 6a3oBasi; 2 — MHTEHCUBHASI; 3 — BbICOKOMHTEHCMBHASA TEXHOJIOUSI.

AHanu3 gaHHbIX Tabnuupl 2 nokasasn, YTo Ha YPOXXaMHOCTb U 3NEMEHTbI €€ CTPYKTYpbI rMnae-
HbIM 00Opa3oM BNUANKN n3ydyaemble hakTopbl U NOroAHbIE YCIOBUSA B roAbl MCCreaoBaHWiA, Tak pas-
HMLA B 4MCrie NPOAYKTMBHbIX CTEbNen mexay HopMmaTtnBamm cemeHHoro matepuana 1,0; 2,0 n 3,0
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MITH. WT./ra MeHsinack ot 342 wr./m? Jo 535 wT./M%. AHanorvyHast TeHaeHUna Gbina nonyyeHa npu
aHanuse CTPYKTYpbl YPOXXalNHOCTM MO APYTMM BaXKHbIM npu3Hakam. O3epHEHHOCTb KOroca Bapbupo-
Bana ot 50,1 wr. go 59,0 wr., a macca 1000 3épeH oT 29,3 r go 33,6 r. Macca 3epHa c konoca Kore-
Ganacb npu HopMmaTneBe ceMeHHoro matepuana 1,0 mnH. wr./ra ot 1,51 rgo 1,96 r, npu 2 MiH. — OoT
1,55r 0o 1,88 r n npm 3 mnH. wr./ra— ot 1,55 r o 2,03 r B 3aBUCMMOCTM OT TEXHOOMUN.

B cooTBeTCTBMM C ONEPALMOHHON UHCTPYKUMEN ObINM OLEHEHBI U3OEPXKKN HA BbipalLmBaHue
€0UHMLBI NPOOYKLMM PXU 03MMON. AHanun3 oMHaHCOBOM BbIrodbl MPUMEHEHNST TEXHOMOMMIN pasnmy-
HOMO YPOBHSI MHTEHCMBHOCTU B Crlydae BblpalLmBaHus rubpuaa pxxu o3vmon B 2020-2023 rr. nokasbl-
BaeT (PUCYHOK 2), YTO NpPU MPUMEHEHUN UHTEHCUBHBIX TEXHOMOMMI BO3PACTalOT AOMNOMHUTENBHBIE
3aTpartbl, CBA3aHHbIE CO CTOMMOCTBIO Ha ApOOHOE BHECEHME a30THbLIX YAOOPEHWIA NpU NOLKOPMKE U
NPOBEAEHNIO KPaTHOCTU XMMNYECKON 3aLLMTbI OT COPHOWM pacTUTENBHOCTN, GoNesHen 1 BpeauTenen.
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Ypoxaiinocts, 1/ra Cronmocts, pyb./ra
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Hopma nhicena - 2 wim.
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PucyHok 2 — BnusiHue pasHbix HOPM BbICEBa M YPOBHEW arpOTEXHONONM Ha NPUOLINIbHOCTL BbipaLLyBaHUs
rmbpuaa pxu osmmon B 2020-2023 rr.
Figure 2 — Effect of different seeding rates and agrotechnology levels on profitability of winter rye hybrid
cultivation in 2020-2023

YcnoBHasa 4yucTas npubbinb N0 Mepe HapaliMBaHUS YpOXanWHOCTM yBenuyuBanacb, a
OKyrnaeMocCTb 3aTpaT Mmena obpaTHyo 3aBUCUMOCTb. HanGonblias ycrnoBHasa unctas npubbinb
obecneunBanach 1 C NoBbILLEHNEM YPOBHSI MUHTEHCMBHOCTY arpoTexHonoruu, ot 44070 py6./ra no
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6asoBo n 0o 66690 py6./ra NO BbICOKOMHTEHCMBHOW, C OKYNaeMOCTbi0 3aTpaT no 6a3oBON TEXHO-
normun 2,10 pybnen Ha 1 pyb. 3atpar, N0 UHTEHCMBHOM — 1,78 pybrnei, No BbICOKOMHTEHCMBHON —
1,69 pybnen Ha 1 py6. 3aTpart. B uenom no Bcem Hopmam BbiCEBA M TEXHOMOrMAM BO34ErbIBa-
HMe BbINO SKOHOMMYECKM BbIrOAHBIM. [laxke CHWXeHMe HopmaTMBa CEMEHHOro matepuana go 1,0
MITH. WT./ra n nonydeHne MeHbLUEro ypoxas 3epHa 6,96 T/ra B utore Bcé paBHO obGecneumnu
okynaemocTtb 1 pybnsa matepuanbHbix 3aTpat 1,12 pyb. ypoxasa ¢ rekrapa. HeobxogmMmo 3ame-
TUTb, YTO MPU EXErOAHOM POCTE MaTepuarnbHbIX 3aTpaT Ha NPOM3BOACTBO 3epHA OFPOMHYHO POflb
OOJMKHBI UrpaTh 3aKynoYHble LieHbl Ha 3epHO. C MX pOCTOM 3KOHOMMYecKas 3¢pPeKTMBHOCTb MNo-
BbILLAETCSA, N BO3AeENbIBaHNE COPTOB CTAaHOBUTCA Gonee peHTabenbHbIM.

BbiBoAabl. 10 pesynbTataM YeTbIpEXneTHUX uccnegosaHuin (2020-2023 rr.) HambonbLas oT-
3bIBYMBOCTb Ha NpUMeEHsieMble TexHornorum y rmbpuaa HemunmHoBckuii 1 npu NpMMEHeHUM arpoTeXHO-
NorUN C BbICOKMM YPOBHEM MHTEHCU(MKALUM U HopMaTMBe ceMeHHoro matepuana 3,0 MrH. wr./ra —
7,92-10,02 T/ra, npu cokpalleHmnm aToro nokasatens 4o 1,0 u 2,0 MnH. wr./ra ypoxxanHoCcTb No rogam
cocTaBnsna, CoOoTBETCTBEHHO 6,88-8,69 T/ra u 7,64-9,21 T/ra. YCNOBHO YNCTbIN 40XO04 NPU BbICOKOWH-
TEHCUBHOW TEXHOMOrMK No coptam Bapbuposan B npegenax 44,1-66,7 Toic. py6./ra npu okynaeMocTu
3atpat 1,12-1,69 py6./py6. 3aTtpar. B Lenom BbipalumBaHue rmbpuga HemumHoBckuin 1 no gaHHOR
TeXHonormm BbiNo 3KOHOMUYECKU BbirogHbIM. B ycrioBusix LleHTpanbHon HeyepHO3EMHONM 30HbI Ha
OEepHOBO-NOA30MNNCTON CPEAHECYITIMHMUCTOM MOYBE YCTaAHOBIIEHO, YTO Ana rmbpuaa F1 o3umon pxu
HemunHoBckuii 1 onTumaneHasa HopMa BbiceBa coctaenseT 3,0 MnH. wrT./ra.

Conclusions. According to the results of four-year studies (2020-2023), the greatest re-
sponsiveness to the applied technologies in hybrid Nemchinovsky 1 at the application of agrotech-
nology with a high level of intensification and the norm of seed material 3.0 million pieces/ha — 7.92-
10.02 t/ha, when reducing this indicator to 1.0 and 2.0 million pieces/ha yield by years was, respec-
tively, 6.88-8.69 t/ha and 7.64-9.21 t/ha. Conditional net income at high-intensive technology by va-
rieties varied in the range of 44.1-66.7 thousand rub./ha with cost recovery of 1.12-1.69 rub./rub.
costs. In general, the cultivation of the Nemchinovsky hybrid 1 according to this technology was
economically profitable. In the conditions of the central non-chernozem zone on the sod-podzolic
average ugly soil, it was established that for hybrid F1 winter rye Nemchinovsky 1 optimal sowing
rate is 3.0 million pieces/ha.
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Summary

Introduction. The main task of scientific support of fodder production is to expand the range of perennial legumi-
nous crops, especially alfalfa. It is important to determine their productivity under different irrigation and soil nutri-
tion regimes in order to select the most adapted species for use in irrigated agriculture in the Lower Volga region.
This will make it possible to produce feeds with high feed values that can fully realize the genetic potential of per-
ennial leguminous grasses. Developments in the cultivation of various types of alfalfa on irrigation, used in fodder
production, make it possible to solve the problem of replenishing vegetable protein for agricultural animals while
preserving and reproducing soil fertility and the ecological environment. Object. The object of study is alfalfa,
namely the species composition of alfalfa: blue-hybrid alfalfa (control); Yellow alfalfa and variegated alfalfa. Mate-
rials and methods. These studies were carried out in the agro-climatic conditions of the Volgograd region, on
light chestnut soils during irrigation at the experimental field of the Irrigated OPH in the period from 2018 to 2022.
Results and conclusions. One of the main reserves for increasing the production of high-quality and high-
protein fodder is an increase in the share of leguminous grasses, increasing their yield by expanding the sowing
of the most adapted and productive crops and species. As part of the study, the peculiarities of the influence of
various irrigation regimes and doses of mineral fertilizers on the growth and development of alfalfa plants were
studied. In particular, it was found that when using the NPK2 feed background (full calculated dose of mineral
fertilizers) and maintaining the pre-irrigation threshold of soil moisture at the level of 80% of the LV, water con-
sumption for the formation of one ton of green mass of alfalfa is up to 67 m3/t. These indicators were slightly
higher for yellow alfalfa — 81 m3/t. A comparative assessment of the yield of the studied species showed that the
grass stands of alfalfa of blue and variegated hybrid species were distinguished in terms of productivity. With the
creation of optimal growing conditions, maintaining soil moisture at the level of 80% HB (the highest moisture
capacity) and improving the nutritional background through the use of fertilizers, these crops were able to provide
a yield of green mass in the second year of life at the level of 90.6 t/ha, in the third year - 83.9 t/ha and in the
fourth year — 72.1 t/ha. As for yellow alfalfa, its yield of green mass was 69 t/ha in the second year of life and 55.6
t/ha in the third year. Total water consumption (the amount of water used by plants) in grass stands of different
ages varied depending on the water regime (irrigation method). It ranged from 60-70% of the lowest moisture
capacity (pre-irrigation moisture threshold) of the soil and reached 80% of the LB. In accordance with this, the
volume of water used ranged from 5,031 to 5,745 cubic meters per hectare. Positive water and nutritional re-
gimes of the soil significantly affect the growth and development of the root system of alfalfa. Fettilization at a
dose of NPK2 and maintaining a soil moisture level of at least 70% of the total moisture capacity contributes to an
increase in root weight in the second and third years of plant life, compared to control plots, by 2.7 tons per hec-
tare. On the variants with 80% HB, the increase in root mass was 3.4 t/ha. The main indicator of feed quality in
the green mass of alfalfa is the nitrogen content, it varied: from 3.00 in yellow alfalfa to 3.58% in blue and varie-
gated hybrid species. The digestible protein content in the biomass of blue-hybrid and variegated alfalfa was from
147 to 157 g/kg, and in yellow alfalfa 126-132 g. Improved soil water conditions helped to increase grass yields
and store more energy. The energy efficiency coefficients in the control variants were up to 2.53 in crops with
60% HB moisture threshold, 2.66 — 70% HB, and 2.71 in the variants with 80% HB. Applying fertilizers with an
NPK2 ratio and maintaining a soil moisture threshold of at least 80% of the lowest moisture capacity contributed
to an increase in the energy efficiency factor to 4.30%.
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YOK 631.587
BITUAHWE BOOHOIO U NMATATEJIbHOIO PEXKMMOB NO4YBbl HA NMPOAYKTUBHOCTb
PA3JINYHBLIX BUOOB NIOLEPHbI

BaxTtbiranues E. C., kaHOuGam cenbCKOX035UCMBEHHbIX HayK, cmapuwiuli Hay4HbIl compyOHUK

Bcepoccutickuti Hay4yHo-uccriedogameribCKUli UHCMuUmMym opowaemo20 3emnaedenus — ¢punuarn
OrBHY «®HL| BHUNIUM um. A. H. Kocmsikosa»
2. Boneoepad, Poccutickas ®edepayus

AxTyanbHocTb. OCHOBHOM 3aayern Hay4HOro obecrneyeHs KOpMONPOM3BOACTBA SABMSAETCA pacLum-
pEeHNE accopTUMEHTa MHOroneTHNX 6000BbIX KyNbTyp, 0COBEHHO NOLIEPHBI. BaxkHO onpeaenutb Mx Npoayk-
TUBHOCTb MPUY PasfnyHbIX PEXUMax Nonvea U NUTaHWUA NOYBbI, YTOOLI BbIGpaTh Hanbonee aganTUPOBaHHLIE
BMObl ANS UCMOSb30BaHWA B opollaemMoM 3emnegenum HwkHero [NoBosmkbsi. OTO MO3BOMMT NPOM3BOAUTL
KOpMa C BbICOKMMY KOPMOBBLIMW JOCTOMHCTBaAMW, KOTOPbIE MOTYT MOSIHOCTBIO peann3oBaTb FreHETUYECKUI Mo-
TeHUmMan MHoroneTHMx 6060BbIX TpaB. Pa3paboTky Mo BO34ENbIBAHMIO PA3fUYHbIX BUAOB MHOLEPHbLI HA Opo-
LLEHMWN, UCMONb3YEMbIE B KOPMOMPOM3BOACTBE, MO3BOMSAIOT PELLMTbL MPOBIIeMY BOCMOMHEHNS pacTUTENbHOMO
Gernka ana c/x XMBOTHbIX MPWY COXPaHEHUM U BOCMPOU3BOACTBE MIOA0POAMS MOYB M 3KOSIOrMYEeCcKon cpeabl.
061bekT. OOGBEKTOM M3YyYEHUsT SABNSIETCA NOLEPHA, @ MMEHHO BMOOBOW COCTaB MIOLIEPHbI: MOLEPHaA CUHETN-
O6puaHas (KOHTPOJb); MIOLEpHa XenTas U nouepHa nectporndpuaHas. Matepmanbil U Metoabl. [JaHHble 1c-
cnepoBaHusa ObinM NPOBEAEHbI B arpoKnMMMaTUYECKMX YCroBusix Bonrorpagckon obnactu, Ha CBETSO-
KalUTaHOBbIX MOYBaxX NpW OpoLLeHMn Ha onbiTHOM none OlMX «Opowaemoe» B nepuog ¢ 2018 no 2022 roa.
Pe3ynbTtatbl M BbiBoAbl. OQHUM 13 OCHOBHbIX PE3EPBOB YBENMYEHNA NPON3BOACTBA KAYECTBEHHBIX U BbICO-
KOGENNKOBbIX KOPMOB SABMSIETCA yBENMYEHNE A0NM 60OO0BLIX TPaB, MOBLILIEHNE UX YPOXKAMHOCTM 3a CHET pac-
LUMPEHNA NOCEBOB Hamboree aaanTUPOBaHHbLIX U MPOAYKTUBHBIX KyNbTyp U BUOOB. B pamkax uccrnenoBaHus
ObIfM N3y4eHbl 0COBEHHOCTM BAUSIHUA Pa3fMYHbIX PEXMMOB OPOLLEHMS M 403 MUHEParibHbIX YoobpeHun Ha
POCT M pa3BUTME PACTEHWI MIOLEPHBI. B YacTHOCTW, BbINIO YCTAaHOBMEHO, YTO MPU UCMONb30BaHUM OoHa Mn-
TaHua NPK2 (nonHas pacyeTHas 4o3a MUHeparbHbIX yaoOpeHuin) u nogaepkaHui NpeanosiMBHOro nopora
BMaXKHOCTW NouBbl Ha ypoBHe 80% oT HB 3atpatbl BoAbl HA (POPMMPOBaHNE OAHOW TOHHbLI 3€5IEHON Macchl
JIOLEPHbI COCTaBNSAT A0 67 M°/T. HeckombKo Bbille 3T nokasaTeny Gbinm y NnoLepHbl xenton — 81 Mo/,
CpaBHUTENBHAA OLEHKA YPOXXaMHOCTU M3y4aeMbix BUOOB Mokasana, Yto no NpoAyKTUBHOCTU BblOENMNCH
TPABOCTOW NOLEPHbI CUHE- U NECTPOrMbpuaHbIX BMAOB. [Npn co3gaHum onTuMarbHbIX YCIIOBUIA BblpalLyBa-
HWS, NoadepXaHue BraXXHOCTM noysbl Ha ypoBHe 80% HB (HauBbIcLLeln BaroeMKocT) U ynydlieHe doHa
MUTaHUA 3a CYET UCMONb30BaHUA YAOOPEHNI, 3TN KynbTypbl CMOIM 06ecnevnTb ypoxan 3eneHon Macchl Ha
BTOPOM rogy *wu3Hu Ha ypoBHe 90.6 T/ra, Ha TpeTbeM rogy — 83.9 T/ra u Ha YeTBepToM rogy — 72.1 T/ra. Yto
KacaeTcs MnoLepHbl XKENTOW, TO ee ypoxaln 3ereHoN Macchl cocTaBun 69 T/ra Ha BTOPOM rof, XusHu n 55.6
T/ra — Ha TpeTun rog. CymmapHoe BogonoTpebneHne (KomMYecTBo BOAbl, UCMOSIb30BaHHOE PacTEHUsIMU) B
TPABOCTOSX PA3HOro Bo3pacta U3MEHSIOCh B 3aBMCMMOCTU OT BOAHOMO pexxmma (Metoga nomuea). OHO Ko-
ne6anock ot 60-70% OT HaMMEHbLUEN BNaroeMKoCTH (MpeanonMBHON MNOPOr BAXKHOCTM) NOYBLI U 4OCTUrano
80% HB. B cooTBeTCTBMM C 3TUM 06BEM MUCMONb30BaHHOM Boabl cocTaBun oT 5031 go 5745 kybudecknx met-
poB Ha rektap. MonoXuTenbHbIA BOOHBIN U NMUTATENbHBIA PEXMMBbI MOYBbI 3HAYUTESNBHO BAUSIIOT HA POCT U
pa3BUTNE KOPHEBOW CUCTEMbI NMIOLIEPHLI. BHeceHWe yoobpeHuii B go3e NPK2 1 nognepxaHvie ypoBHS BNax-
HOCTU No4Bbl He MeHee 70% OT NOSHOM BaroeMKOCTU CMOCODCTBYET YBENMHYEHUIO MacChl KOPHEW HA BTOPOW
N TPETUN o >XM3HWU PAcTEHWUN, MO CPABHEHUIO C KOHTPOSIbHBIMU yYacTkaMu, Ha 2,7 TOHHbI Ha rektap. Ha Ba-
puaHTax ¢ 80%HB npupocT kopHeBo Macchl coctaeun — 3,4 T/ra. OCHOBHbLIM MOKa3aTenem Kayectsa KopMa
B 3€NEHOM Macce MoLEePHbI SIBSETCA COAEPKaHNe a3oTa, OHa uameHsanace: ot 3,00 — B nioLepHe XenTon Ao
3,58% — B cuHe- 1 nectpornbpugHsix Bugax. CogepykaHve nepeBapuMoro npoTenHa B bromacce ntoLepHbl
CUHErnbpuaHom n nectpornépugHom 6eino ot 147 go 157 r/kr, a B mouepHbl xentor 126-132 r. Ynydwe-
HMe BOAHOrO pexmma MouyBbl CNOCOOCTBOBASIO MOBLILLEHWIO YPOXaWHOCTM TPaB M HAKOMMEHUO GonbLero
ob6bema aHeprnm. KoadhumumneHTbl aHepreTuieckon abEKTUBHOCTU B KOHTPOJIbHBIX BapyaHTax CoOCTaBIsA-
nn oo 2,53 — Ha noceBax ¢ noaaepxaHnem 60%HB nopora BnaxHocTtu, 2,66 — 70% HB n 2,71 — B BapuaH-
Tax ¢ 80%HB. BHeceHune ynobpeHuii ¢ cooTHoweHnem NPK, n nogaepxaHue nopora BNaXKHOCTM NOYBbI HE
Hwke 80% OT HaMMEHbLLEN BNaroeMKOCTU CMOCOBCTBOBAsO YBEMMYEHNIO KO3 ULMEHTA SHEPrETNYECKON
acpbekTnBHOCTU A0 4,30%.
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Knroyeeble crnoea: MHozoremHue 60606bie mpasbi, 6UObI fTFOUEPHbI, OPOLEHUE NIHOUEPHbI, 3e/1eHast
macca firoUepHbl, YpoxaliHoOCMb MOUEPHBI.

UntnpoBanme. baxtoiranves E. C. BnusHue BOQHOrO M NMUTATENBHOMO PEXMMOB MOYBbLI HA MPOAYKTMBHOCTb
pasnunyHbIX BUAOB MouepHbl. M3secmusi HB AYK. 2024. 2(74). 75-84. DOI: 10.32786/2071-9485-2024-02-09.
ABTOpCKMI BKNaa. ABTOp 3TOro UCCreaoBaHWUsa NpUHUMan HenocpeacTBEHHOE yYacTue B NaHMpoBaHuuM, NposeaeHnn
UM aHanuse 3Toro UCCnefoBaHvs. ABTOP AaHHOW CTaTbW 3HAKOM C MPEACTaBEHHbIM OKOHYaTeNbHbIM BapuaHToM U
opobpun ero.

KoHdnukT nHrtepecoB. ABTOp 3asiBnseT 06 OTCYTCTBMM KOHMNMKTa UHTEPECOB.

BeepeHue. bonblioe pasHooOpasne BbICOKONPOAYKTUBHBLIX BUAOB MOLEPHbI C Y4ETOM
pasHbIX arpoKNMMaTUYECKMX YCMOBUA PErMoHa MO3BONSAT MakCMMarbHO M 3(dEKTUBHO WUC-
nonb3oBaTh 4715 KOPMOMNPOU3BOACTBA. YBENMUNTL hakTudeckyto cebectommoctb 6e3 yBenuye-
HUS cebecToMMOCTM NpoaykumMni. Hambonee BbICOKONPOOYKTMBHbIE BUAbl 6000BbLIX KynbTyp He
TOSbKO 4al0T BbICOKYI0 YPOXXaWHOCTb, HO U NO3BONAKT 3W(EKTUBHO NCMOMNB30BaTh NPUPOOHBLIE U
AHTPOMNOTreHHbIE NOTEHUMAnNbI, yaobpeHus, opoLleHne, 3alUTHbIE CUCTEMbI U NI0A0POAMS MOYBbI
[1,2,3,4,5,6].

B Poccuiickon ®egepauum ocobyto akTyanbHOCTb MMEKT BOMPOCH! paclUMpeHnst accop-
TMMEHTa MHOIFOMETHNX TPaB 3a CYET BbICOKOMPOAYKTUBHbLIX BUAOB, YBENUYEHNS Jonn 6060BbLIX B
KOPMOBOM KMMHE, MO3BOMSAIOLLMX MOMyyaTb BblCOKOOENKOBbIE KOpMa. PaclumpeHue BMAOBOrO
pa3Hoobpasmsa MHOrONMETHUX TpaB AaeT BO3MOXHOCTb MOBbLILLEHNS] YCTONYMBOCTU NPOM3BOACTBA
KOPMOB, COXPaHEHMWS U NMPUYMHOXEHNSA NMOYBEHHOrO NNOAOPOAMS, COKPALLEHUS pacXonoB Ha Me-
nMopaTtuBHbIE N NPOTUBOSPO3NOHHBLIE MEpPONpUATHSA, yaobpeHua u gpyrme matepuarnbHble 3a-
Tpatbl [2, 3, 7, 8].

JTiouepHa sBnsieTca BnarontobmuBbiM pacTeHNMEM, OQHAKO OHa Takke CnocobHa nepeHo-
CcuTb 3acyxy. OnTuMarnbHbIA BOOHBIN PEXUM ANS MOLEPHbI 3aBUCUT OT YCITOBUIA BbipaLlMBaHMS U
KNUMaTn4yecknx ocobeHHOCTEN pernoHa. NutaTenbHbI PeXnm NoYBbl ONpeaenseT cogepkaHne
B HEW NuUTaTesbHbIX BELWECTB, HEOOXOAUMbBIX ANS pocTa U pas3BMTUS pacTeHun. JliouepHe B noy-
BE Ha HavanbHbIX Nepuogax pasBuUTUS Heobxoaumbl: a3oT, ocdop, Kanum U MUKPOINEMEHTLI.
Mpn HegocTaTke NMTaTENbHbBIX BELLECTB YPOXKalHOCTb MIOLEPHbI CHMKAETCH, @ Ka4eCTBO CEeMSIH
yxygwaetca. [Ina nosbleHMs MPOAYKTUBHOCTM MIOLEPHbl HEOOXOAMMO nopaepuBaTb ONT-
ManbHbIN BOOHbLIA W NUTATENbHBIA PEXMMbI MOYBbI. ATO JOCTUrAETCA NyTEM MPaBUSBHOIO NOMu-
Ba, BHECEHUSA yA0OOPpEHMI U KOHTPONSA CoaepXallumx nuTaTenbHbIX BELLECTB B MOYBE.

[Mpon3BOACTBO KOPMOB C BbICOKMMM MOKa3aTeENAMN KOPMOBOM LIEHHOCTU BO3MOXHO Yepes
peanunsaumio reHeTMYecKoro NoTeHUMana MHOroneTHNX TpaB, 0COBeHHO B6000BbIX KynbTyp. OTH
KynbTypbl MOryT obecneumBaTb MOMy4YeHME 3IKOMOrMYECKM YUCTOro, BbICOKOOENKOBOro pacTu-
TENbHOro Cbipbs 6€3 NCNoNb30BaHMA MUHEPANbHOro as3oTa. ATO Cbipbe MOXET OblTb MCMOSb30-
BaHO 411 3aroTOBKM CEHa, CMoca MU CeHaxa.

PacwupeHne accoptMmeHTa 000O0BbLIX TpaB MOXET MOMOYb YBENMWYUTH MNPOAYKTUBHOE
AonroneTne nocesoB. ATW TpaBbl 00MNadaloT BbICOKMM codepXaHuem 6enka u ctabunbHom npo-
OYKTMBHOCTBLIO, YTO MO3BOMISIET MCMOMb30BaTh X B TeYeHue Natu u 6onee net. B arpoknumaTu-
YeCKMX 30Hax CTEMHOW M NOMynyCTbIHHOWM YacTn Poccun KOpMOnpomn3BoACTBO B 3HAYMTENBHON
CTEMNEHN CBSI3aHO C BblpallMBaHMEM MHOrONeTHUX Tpas. JllouepHa — ogHa 13 camblX BbICOKOMPO-
OYKTMBHBIX 6000BbLIX KOPMOBbLIX KYyNbTYp: UCNONb3YeTCs ANl NOMYYEHUS 3eMeHOro Kopma, CeHa,
cunoca, ceHaxa. KynbTypa xapakTrepusyeTcsl BbICOKON YPOXanWHOCTbIO, KOPMOBOW LEHHOCTbLIO U
arpoTexHn4eckMm 3HaveHnem. Ee xopollo passutas KOpHeBasi cuctema ocTaBfsieT B NovBe A0
200 Kr a3oTa M MHOXECTBO ApPYrMX NUTaTemNbHbIX BELECTB B TEYEHME TPEX NET, YTO SKBMBANEHT-
HO BHeceHuto Ao 60 TOHH HaBo3a [2, 3, 4].

JTrouepHa copmupyeT 06bI4HO 3-4 yKOCa 3a CE30H, a B PermoHax Kpyrrnoroan4yHon sere-
Tauumn — o 11 ykocoB. CopepkalumMecss Ha KOPHAX KryOeHbKoBble GakTepuun, dukcupyolme
asoT, oborawjatoT No4By, a pasBuTasg KOpHEBasi cMCTeMa CrMOCOOCTBYET CHWXEHMIO MOYBEHHOM
aposun [2, 3, 5,6, 7, 8, 9].

Bugbl nouepHbl, Hanbonee WMPOKO MCMOMb3yeMble: NOCEBHAsH (CUHSAS), M3MEH4YMBasi U
cepnoBuaHas (kentas), BblaenstoTcs B HukHem MNoBomkee Grnarogapsa BbICOKOM YpOXKanHOCTU 1
BO3MOXHOCTW MHOrokpaTHon y6opku. JlioLepHa noceBHas cumtaeTca Hanbonee adhPeKTUBHON,
obecneynBas MakcMmarbHOE KONMMYECTBO KOPMOBbLIX €ANHWL U NEPEBAPUMOro NpoTEMHA Ha rek-
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Tap. OHa 0cobeHHO LeHHa ANS BblpallMBaHUS MpU OpPOLUEHUN, COo3haBasi HaUMy4dllMe YCroBuUs
ans pocta. B Bonrorpagckon obnacTtu niouepHa noceBHasi Npy OpOLLEHUN MOXET AaBaTtb A0 5
YPOXaeB CBEXEN PacTUTENbHOCTM 3a BEreTaUMOHHbIN CE30H 1 0bnagaeT BbICOKON MPOAYKTUBHO-
CTblO NpW ONNTENbHOM Ucnonb3oBaHuu [1, 2, 3, 4].

K perynvpyembiM aktopam TEXHOMOrMM BO34ENbIBaHWS MHOIMONETHUX arpoLEeHO30B B
3acyLUNIMBOM 30HE OTHOCUTCS opolueHue. JliouepHa HeraTMBHO pearmpyeT Ha HedOCTaTOK BOAbI:
3TO CKa3blBAETCA Ha UHTEHCMBHOCTM hOTOCKMHTE3a, TeMMNax pocTa NobGeroB u ryctote ux pacno-
NOXEHUS, NPUBOANT K BbICbIXaHNIO N OTMUPaHUIO NNCTLEB, U3BMEHEHNIO COOTHOLLEHUS MeXay fn-
CTbSIMM U noberamun. OTO TaKKe CHUXAET ypoxah HaA3eMHOW PacTUTENBHOCTU U HaKoNneHue
asoTa B noyBe. HegoctaTok Bogbl Takke BNUSET HA CKOPOCTb BOCCTAHOBIIEHUS] pacTEHUIN nocne
ykoca [3, 4, 10, 11, 12].

CoBpeMeHHble BUAbI NIOLEPHbI OTNIMYAKOTCS BbICOKMMU NMoKasaTensiMn, B TOM YMCrie npu
YacToOM CKallMBaHWW, N gaxe Npun bonee Yem AecATUNETHEM UCMONb30BaHNN TPABOCTOS AA0T He
MeHee 6,7 T/ra cyxon Macchl.

Matepuanbl U MeToAbl MccnegoBaHust ObiNM NpPoBedeHbl Ha onbITHOM ydactke OlMX
“Opoluaemoe” ®I'bHY BHMMO3 B n. BoaHbin ropoga Bonrorpag ¢ Mcnonb3oBaHMeEM MeToauK
noneBoro onbitTa B ycnosusax opowerHns (BHUMO3) n metoanyeckux ykasaHuin no npoBegeHuto
NoNeBbIX 3KCMNEPUMEHTOB C KOPMOBLIMU pacTteHnsamu (BUK).

[NoyBbl Ha ONbLITHOM y4acTKe CBETMO-KallTaHOBble, C pedknMu cornoHuamu. Mo rpanyno-
METPUYECKOMY COCTaBY OHW OTHOCSTCH K CPeOHETSHKEeNbIM U TsKenbiM Buaam. 'YMYCHBIN Crion
[OBONbHO TOHKUI — Ao 0,2 M, cogepaHue rymyca B BepxHeM crioe noysbl gocturaet 1,7%. Bna-
rodbnsnyeckne xapakTepucTUKN NOYBbI BKITHOYAKT BbICOKYIO MIIOTHOCTb, HEDOMbLUOW 3anac Ao-
CTYMNHOW BNaru n HN3Ky0 BOAONPOHMLIAEMOCTb. 3a4a4un pellanucb Ha noceBax NoLepHbl BTOPO-
ro-4eTBEpPTOro rofa XM3HM B TPexdakTOPHOM MONEBOM 3KCMEPUMEHTE MO CNEeaylLen CXeme:
pasnnyHble PeXnMbl OPOLLEHUS NOLEPHbI U NOAAEPXKKa NPEANONUBHOINO YPOBHSI BRaXHOCTU B
aKTMBHOM Cr10€ MOYBbl Ha YpPoBHE He Huxke 60% (KOHTponbHbIN BapuaHT), 70% 1 80% ot HB Ha
NPOTSXKEHMM BCEro BereTauuoHHoro nepuoga. PoH nuTaHusA: 6e3 ynobpeHwun (KOHTpOrb);
N120PesK7s 1 N1eoPgoK100. BMAOBOM cocTaB MHOroneTHnx 6060BbIX KynbTyp: NOLEpHa CUHErun-
OpugHas (KOHTPOnb); MoLepHa XenTtas; niuepHa nectporndbpugHas.

3a BereTauMoHHbIN Nepuoa CyMma MomnoXuTenbHbIX TemnepaTyp cebie 10°C pasHsi-
nack 3788°C. PacnpegeneHnne ocagkoB 6610 HEPaBHOMEPHBIM.

MmopoTtepmuyecknn  koadpcpmumeHt (I'MK), KOTOpbIi OTpakaeT COOTHOLLEHME CYMMbI
0CafKoB 3a ornpeaeneHHbI Nepuoa Co CPpeaHECYTOUYHOM TemnepaTypon Bosayxa Bbiwe 10 rpa-
aycoB Llenbcus, coctaBnset 0,47. Ha noceax niouepHsbl 2, 3, 1 4-ro roga xu3Hu 6bino npoee-
AeHo no 3 ckawwmBaHmsa. PopMmnpoBaHME NEPBOrO YKOCa NMPOXOAMUIIO B YCNOBUAX €CTECTBEHHOIO
BnaroobecnevyeHusi, BbiNaganu YacTble OOXAM, TPABOCTOM NonvBanu OAuWH pas, B Hayane mas.
OTtpacraHne TpaB nocrie NepBoro U BTOPOro ckallnMBaHUA NPOXOAMIIO NPW MOBbLILLEHHOW CpeaHe-
CYTOYHON TemnepaType BO3yxa W Mariom KOnmMyecTBe OCaAKoB. B aTMX ycnoBusax BNaXHOCTb
noysel B crioe 0,7 M (aKTUBHbIN CNOWN) NOAAEPXMBaNach Ha 3a4aHHOM YPOBHE BereTalMOHHbIMU
nonueamu. TpaBocton B BapunaHte ¢ 60%-HbiM NPeanonMBHLIM MOPOroM BII@XXHOCTM MOYBLI MO-
nvBanu no 2 pasa NosimMBHoOM HopmMon 650 m’/ra.

Ha BapuaHTe BogHoro pexuma 70% HB nog BTOQOPI M TPETUNM YKOCHI ObINO NPoOBEeAEHO
no Tpn nonmea Hopmon 550 n 80% HB Hopmon 450 m°/ra. CymmapHoe noTpebneHne Boabl
TPaBOCTOSAMW Pa3HOro Bo3pacTa MEHSNOCh B 3aBMCMMOCTU OT peXxuma Nonmea U cocTaBnsarno
5031 kybu4yeckmx MeTpOB Ha rektTap B BapuaHTe ¢ BRaXHOCTbio NoyBbl 60% OT HaMMeHbLUeNn
BNaroeMkocTu, 5417 kybnyecknux MeTpoB Ha rektap — npu 70% n 5745 kybnyeckmx MeTpoB Ha
rektap npu 80%. B cTpykType obuwero notpebneHnsa Boabl 40N OPOCUTENBHOW BOAbl B pas-
HbIX peXumax nonuea coctaensana o 71,6%, ocagkos — 27,1%, 3anaca No4YBeHHOW Bnarn —
10,6% (tabnuua 1).

OdPEKTUBHOCTb OPOLLEHNS pa3HbIX BMAOB MOLEPHLI ONPeaensieTcsl He TONbKo 06bEMOM
MONYYEHHOro ypoXasi, HO U KONMY4ECTBOM BOAbl, 3aTpayYeHHOW Ha NPOM3BOACTBO eAMHULbI Npo-
aykunm — koadpbdmumeHToM BogonoTpebnenns. PacteHnsa nouepHbl BTOPOro roga Ha dopmmnpo-
BaHMWE OAHOW TOHHbI 3efIEHON Macchl ucnonb3oBanu 4o 155 kybudecknx MeETPOB BOAbI NO BCEM
BapuaHTam 6e3 BHeCeHNSA yaobpeHnin npu BnaxHocTn noysbl 60%. Hanbonee oT3biBUMBLIMK Ha
BNa)XHOCTb W MUTATENbHbIA PEXNM OKalanucb pPacTeHUst CUHEe- N NeCTPO-rTMOpPUAHON NIOLEPHDI.
3aTtpaTbl BOAbl HA NPOM3BOACTBO O4HOW TOHHbLI 3€NTIEHOM MacChl 3TUX ABYX BUAOB NPW MOBbILIEH-
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HoM A0 80% HB BRnaxHOCTU M BHECEHUWN MOMHOIMO0 MUHEparnbHOro yaobpeHnsa coctaBunu oo 67
M>. Heckonbko Gonblie 3Ty nokasaTenu y XenTton nouepHbl — 81 Kybuueckuin MeTp Ha TOHHY.
MoceBbl 3-ro roga *u3Hn Ha bopMmpoBaHue 1 T pacTUTENBHON MacChl NPY aHaNOMMYHBIX YCIOBUSX
BblpallmMBaHNA 3aTpavmBan COOTBETCTBEHHO OT 68 [0 91 M3, nocesbl 4-ro roga — 79 n 103 M BOAbI
(Tabnvua 2).
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Tabnuua 1- CymmapHoro BogonotpebneHust nouepHbl pasHbiX NeT xu3Hu, 2022 T.
Table 1 — Total water consumption of alfalfa of different years of life, 2022

MpegnonueHown WMcnonb3osaHo 3a- | CymmapHoe
lon nopor BnaxHo- OpOHC(;/'T;gt;HaH Ocapku / nacoB NMo4YBEeHHOM BOJOMO-
XWU3HM Tpa- | CTW NoYBbl, % Irri atri)on rate Precipitation Bnaru / Soil moisture | TpebneHue,
BocTos / A HB / Pre- 9 reserves used m*/ra / Total
year of irrigation thresh- water
herbage life | old of soil mois- | m*/ra % m*/ra % m*/ra % consumption
ture, % HB m3/ha
BTopoii / 60 3000 62,3 1302 27,1 510 10,6 4812
Second 70 3600 68,3 1302 24,6 372 7,1 5274
80 4000 71,6 1302 23,3 286 5,1 5588
Tpetwit/ 60 3200 63,6 1302 25,9 529 10,5 5031
Third 70 3700 68,3 1302 24,0 415 7,7 5417
80 4100 71,3 1302 22,7 343 6,0 5745
YeTtBepThbin / 70 3600 67,0 1302 24,2 472 8,8 5374
Fourth 80 4050 70,9 1302 22,8 357 6,3 5709

Tabnuua 2 — KoadumumeHTbl BogonoTpebneHns Tpae BTOPOro roga xusnu, 2022 r.
Table 2 — Water Consumption Coefficients of Grasses of the Second Year of Life, 2022

®OoH nuTaHus / KoadhduumeHTb BogonotTpebneHus, M/t /
Bua, copT / Species, variety Nutrition Water consumption coefficients, m3/t
Background 60% HB 70% HB 80% HB
JllouepHa cnHernbpuaHas / ..
Blue-hybrid alfalfa NPK; 92 91 86
NPK, 70 71 67
6e3 ynobpenun /
JouepHa xentas / fertilizer-free 155 152 145
Yellow alfalfa NPK; 104 104 99
NPK, 84 84 81
6es y,goGpeHmm / 136 135 119
JTiouepHa nectpornbpuaHas / fertilizer-free
Variegated hybrid alfalfa NPK; 89 88 83
NPK, 71 67 65

B onbiTax cMMOMOTUYECKYID OEATENbHOCTL Pa3fMyHbIX BUAOB MOLEPHbI OLEHMBanu no
Hannunio obLLEro KONMYECTBa akTUBHBIX KIYOEHBKOB Ha KOPHAX pacTeHU. YYeTbl NPOBOAUNNCH MO
yKkocam B (pasy LuBeTeHUs.

Hanbonblwaa cumbnotmyeckas akTMBHOCTb Habropanacb y CUMHe- 1 NecTpornbpuaHon
nouepHbl. MeHbluee KONMYecTBO KyOeHbKOB (DOPMMPOBANiocb Ha KOPHSIX KEMNTOW MOLEpHsI.
BoaHbIM 1 nUTaTenNbHbIN PEXUMbI NOYBLI 3HAYNTENBHO BAUSANM Ha pasBUTUE KNybeHbKOBbIX Bak-
TEpPUIA: NMpK YBENMYEHUN NpeanonueHoro nopora enaxHoctn ¢ 60 go 70 n 80% HaumeHbLUeln
BMAarOEMKOCTM WU ynyyleHnn nNUTaTenbHOro ooHa 3a CYeT BHECEHUS YyAOOpPEHUM KONMUYEeCTBO
KnybeHbKOBbIX GakTepun yBenuumeanocb Ha 35-68%. K kOHUY 2-ro roda >Xu3Hu No BapuaHTam
pacTeHusa noLepHbl Hakannmeanu B 0,5-MeTpoBOM cnoe noyebl A0 7,7 T/ra CyXux KOPHEW, K KOH-
uy Tpetbero — 9,1, yetBeptoro — 9,2 T/ra. OTMEYEHO NOMOXUTENbHOE BIMSHNE BOAHOMO M NUTa-
TENbHOro PEXUMOB MOYBbLI HA POCT U pas3BUTUE KOPHEBOW cnCTeMbl HOBOBbLIX KyNbTyp: BHECEHUE
yaobpenun goson NPK; Ha dhoHe nogaepkaHma nopora BnaxHoctu He Huxke 70% HB obecneun-
Bano NpMpPOCT MaccChl KOPHEN Ha noceBax 2 N 3 roga XM3HWU MO CPABHEHUIO C KOHTPOMEM Ha Ao
2,7 T/ra. B BapmnaHTax ¢ NpeanonMBHOM BNaXHOCTbIO MO4YBbI Ha ypoBHe 80% NpUPOCT cCocTaBun
3,4 TOHHbI Ha rekTap (Tabnuua 3).
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Tabnuua 3 — HakonneHne kopHen B cnoe no4sbl 0,5 M noLepHbl Mo rogam nonb3oBaHus, T/ra, 2022 r.
Table 3 — Accumulation of roots in a soil layer of 0.5 m of alfalfa by years of use, t/ha, 2022

MNpeanonusHas ®oH nuTtaHusa / 2ron 3 roa Xu3Hu | 4 rog XusHu
KynbTypa / BMaXXHOCTb NOYBbI / Nutriti XWU3HM /2 A
A ! utrition / 3 yearsof | /4 years of
Culture Pre-irrigation soil Backaround years of life life
moisture 9 life
6e3 ynobpenun /
60% HB Fertilizer-free 41 5.9 -
NPK, 6,2 7,5 -
ITouepHa 6e3 ynobpeHui /
cvHernbpwuaHasa / 70% HB Fertilizer-free 4.7 6.3 6.8
Blue-hybrid alfalfa NPK, 6,8 8,1 8,0
6e3 ynobpenun /
80% HB Fertilizer-free 5.5 7.2 .7
NPK, 71 8,9 9,2
6e3 ynobperun /
60% HB Fertilizer-free 3.7 4.9 )
NPK, 5,0 6,4 -
JTiouepHa 6e3 ynobperun / 41 55 6.0
xentas / Yellow 70% HB Fertilizer-free ’ ’ ’
alfalfa NPK, 53 7,0 7,0
6e3 ynobpenun /
80% HB Fertilizer-free 4.7 58 6.3
NPK, 57 7,5 79
6e3 ynobperun /
60% HB Fertilizer-free 4.0 5.4 )
JliouepHa NPK, 5,8 7,3 -
necTpo- 6e3 ygobpeHui /
rmopuagHas / 70% HB Fertilizer-free 4.4 5.9 6.3
Variegated and NPK, 6,5 7,8 7,7
hybrid alfalfa 6e3 yoobpeHui /
80% HB Fertilizer-free 48 6.6 7.0
NPK, 6,9 8, 9,0

lMocne 4YeTbipexneTHero BblipalwmnBaHns 6060BbIX KyrnbTyp B MOYBY C KOPHAMU ObINO BHE-
ceHo fo 167 kr a3oTa, 59 kr dpocchopa n 87 kr kanusa Ha rektap. O6paboTka NoNyyYeHHbIX AaHHbIX
noaTBepAnna 3HaunTenbHoe BNUsiHNE uccnenyemblx 0akTopoB: BOAHOIO U NMUTATENbHOMO PeXu-
MOB NO4BbI, @ TAKKE pPas3fnNYHbIX BUAOB NIOLEPHbI HA X NPOAYKTMBHOCTL (Tabnuua 4).

Tabnuua 4 — YpoxXalHOCTb pa3nnyHblX BUOOB JOLEPHBLI BTOPOro roga »usHu, 2022 .
Table 4 — Yield of different species of alfalfa in the second year of life, 2022

®oH nuTaHua / 3eneHon macchl, T/ra / Green mass, t/ha
Bun, copr / Nutrition
I i 0, 0, 0,
Species, variety Background 60% HB 70% HB 80% HB
6e3 ynobpeHun
JTiouepHa (koHTpOnNb) /
CcuHernbpugHas Fertilizer-free 36,4 406 44,4
(koHTponb) / Blue- (control)
hybrid alfalfa (control) N120PesK75 53,2 571 64,8
N150P90K100 68,7 74,7 83,2
JTiouepHa 6e3 ynobpenun /
nectpornbpuaHas / Fertilizer-free 35,3 39,1 46,9
Variegated hybrid N120PssK75 54,4 60,2 66,8
alfalfa N160P90K100 67,9 78,8 90,6
6e3 ynobpenun /
JouepHa xentas / Fertilizer-free 31,0 348 38,4
Yellow alfalfa N120P68K75 46,2 50,7 56,1

HCPws: A-1,9;B-2,0; C-3,1; AB-3,3; AC-5,2; BC-3,5 ABC-2,3
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CpaBHUTENbHAsA OLEHKa YPOXaWHOCTM MU3y4aeMblX BMAOB MoKasana, YTo Mo NpoayKTUB-
HOCTW BbIOENWUIMCL TPABOCTOU FOLEPHbI CUHE- U NecTporbpuaHon. Mpu co3gaHnm onTumanb-
HbIX YCroBui BblpawmBaHusa (nogaepxaHme 80%-HOro NpeanonMBHOIO NMopora BAAXHOCTU MOY-
Bbl 1 YNYYLUEHHbIN 3a CYET yaoopeHnin OoH NUTaHKS) 3TN KynbTypbl obecneynnn ypoxan 3ene-
HoM Macchl Ha yposHe A0 90,6 T/ra Bo BTopoin, — 83,9 — B TpeTun n — 72,1 T/ra — B 4eTBEPTLIN rof
XN3HKW. Y ntouepHbl xenton — 69,0-55,6 T/ra 3eneHon maccel (Tabnuua 5).

Tabnvua 5 — YpoxaHOCTb TpaB Npu ONTUMM3aLL M BOAHOMO U MUTATENbHOIO PEXUMOB MOYBbI
(80% HB + NPK,), 2022.
Table 5 — Grass yield when optimizing the water and nutritional regimes of the soil (80% HB + NPK2), 2022
YpoxanHocTb, T/ra 3eneHon maccel / Yield, t/ha of green mass

Bua, copT / Species, variety

2 1o Xu3Hu /
2 years of life

3 rog XusHu /
3 years of life

4 rop, XnsHu /
4 years of life

JTiouepHa cuHermbpugHas /

Blue-hybrid alfalfa 83,2 83,9 63,6
JTtouepHa nectpormbpugHas /

Variegated hybrid alfalfa 90.6 72,8 2.1
JouepHa xentas / 69,0 62.9 556

Yellow alfalfa

K OCHOBHbIM MokasaTensm NUTaTeNbHOCTU KOpMa OTHOCAT CoAepKaHue Cyxoro Belle-
CTBa, NPOTENHA, SHEPTNN, MUHEPaTbHbLIX BELLECTB, BATAMNHOB.

CogaepkaHue cyxoro BellecTBa B U3ydaeMblX BMAax NoLepHbl Obirio B CMHEMMOPUAHBIX U
nectpornépuaHbix — ao 21%,B nouepHe xenton — 23%.

CopepxaHue asoTa, raBHOro nokasaTtens kayecTtBa Kopma, B Guomacce niouepHbl U3-
MeHsinock cnegyrowmm obpasom: 3,00-3,13% — nwouepHa xentas, 3,35-3,58% — niouepHa cuHe-
N nectpornépugHas.

KauecTBO KOpMa U3 M3y4yaembix pasnuyHbIX BUAOB OLEPHbI OLEHNBANOCh NO coaepXka-
HUIO KOPMOBbLIX eanHUL, 0O6MEeHHOM 3HEpPrnM U nepeesapumMoro npotenHa. bonblue Bcero nepesa-
pUMOro npoTenHa Obiflo B 3eNeHOn Macce NuepHbl CMHErMépuaHon n nectpormbpugHon 147-
157 r/kr, MeHbLUEe BCEro ero B NoLepHbI xenTton go 132 r. CnegyeTt oTMETUTb, YTO pacTeHus nio-
LepHbl BTOPOro roa »KWU3HW oTNn4anucb 4OCTaTOMHO BbICOKMM codepkaHnem obMeHHON SHeprum
9,99-10,04 MI>x B Kr cyxon Guomacchl.

Onpeaenenne 3HepreTMYEcKoro nokasarternsi No3BosdeT Hanboree TOYHO y4ecTb BCe 3a-
TpaTbl 3HEPIUN, CBSAA3AHHbIE C NPOM3BOACTBOM MPOAYKLMU, a Takke 3Hepruw, kotopasi obina uc-
nonb3oBaHa A/ co3daHus CpeaCcTB NPON3BOACTBA M CaMOW npoaykumMu. ITo no3sonsaeTt 6onee
TOYHO OLEHUTb 3PPEKTUBHOCTb MCNOSIb30BAHUS SHEPTUM N NPUHUMATb 0O0OCHOBaHHbIE PELLEHMS
no ee akoHOMUN. COOTHOLLEHNE SHEPrUW, akKKyMYNMPOBAHHOM B ypoXae K 3aTrpadeHHoW Ha eé
BO34erblBaHNe, 3aBUCENO OT YCNOBMI BO3AENbIBAHNS, BUAA KyNbTypbl. YydlleHne BOLHOMO pe-
XMMa no4sbl CNOCOOCTBOBASO MOBbLILLEHWIO YPOXANHOCTU TPaB M HAKOMMEHMO BonbLluero 06bLE-
Ma sHeprun. KosddurumeHTbl 3HepreTMyeckon 3@eKTUBHOCTN B KOHTPOSbHLIX BapuaHTax co-
cTtaBnsnu go 2,53 — Ha noceax ¢ nogaepxaHnem 60%-Horo nopora BnaxHocTtu, 2,66 — 70%HB
n 2,71 — B BapnaHtax 80%HB. Pac4eTHble 803bl MUHEparbHbIX yaobpeHun Ha BapuaHTe NPK2 n
nogaepxaHve BnaxHoctn nousbl 80% HB noBbiwano koadduuneHT aHepreTudeckon adpdek-
TMBHOCTK 00 4,30. Y ntouepHbl XXENTOW B aHanormyHbix BapuaHTax Ky, 6bin Huxke — 3,59. Bosae-
NblBaHWE MHOrONEeTHNUX 6060BbLIX TPaB ABMSAETCA SHEPreTMYECKN BbIroAHbIM, Tak Kak koadpdpuum-
€HTbl 3HepreTnyeckon 3dPEKTUBHOCTM MPEBLILWAKT eauHULY. JTO 03HA4YaeT, YTO KONMUYECTBO
NOMy4YEeHHON SHEPTUU NPEBbILLAET KONMMYECTBO 3aTpayeHHON SHEPTUN.

CymmapHoe BogonoTpebneHne nNoceBoB pPasfMyHbIX BUOOB NHOLEPHbI MO rogam >KU3HU
M3MEHASOCh B M3y4YaeMbIX BapmaHTax BOOHOro pexuma n coctasuno o 5031 m/ra npu noa-
Aepxann 60%-Horo Npeanon1BHOroO nopora, — 5417 npu 70%-HoM 1 — 5745 m*/ra npu 80%-Hom
noporax BraXHOCTM No4Bbl. Ha gonto opocuTenbHon Boabl npuxogunock 62,3-71,6%, ocagkoB —
22,7-27,1 3anacoB no4yseHHon Brnarv — 5,1-10,6%.

dopmupoBaHne NepPBOro ykoca Npoxoaurno B TeYeHUe AByX MecsileB npu CymMme nomno-
XuUTenbHbIX Temnepatyp 1011°C k MoMeHTy y6opku. Ha oBpasoBaHue BTOPOro 1 TPETLEro ykoca
TpasocTosm noTtpeGoBarnock 40 Monytopa Mecsua co cpeaHeit cymmoi Temnepatyp 951°C u
1093+65°C cOOTBETCTBEHHO.
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Mpu nogaepxaHmm 80%-HOro NpeanonMBHOIO Nopora BAAXXHOCTU N BHECEHUN yA0OpeHUI
no3om NPK; (N+1goPooKi00) pacteHus niouepHbl hopMmpoBany Hanbonee BbICOKY0 YPOXKaNHOCTb
BTOPOro roga nonb3oBaHusa Ao 90,6 T/ra 3eneHon maccel, obecneynsas Bbixog 13,5 ThiC. K. efq,.,
3,0 T nepeBapumoro npotenHa n 200 'k 0OMeHHON 3Hepruun.

OnTumunsaums ycnoBuin Bo3genbiBaHWs pasnnyHbiX BUOOB MOLEPHbI BO BCE rOAbl KU3HU
TPaBOCTOEB OKasblBaria NonoXuTesribHoe BO3OENCTBME Ha pa3BUTUe KopHeBoW cuctembl. Makcu-
ManbHOE KONMUYEeCTBO OpraHukn OblNo HakonmeHo B BapuaHTe nogaepkaHus 80%-Horo nopora
BMaXXHOCTU MOYBbI NMPU BHECEHUWN yOoOpeHnn pacyeTHon go3on NPKy: go 7,7 T/ra — BO BTOpou
rog, 9,1 — B Tpetuii 1 9,2 T/ra B 4YETBEPTLIN rof XN3HU TpaB.

PacteHusa niouepHbl XxapakTepuaytoTcs BbICOKMMW KOPMOBBIMM OOCTOMHCTBaMU. Hanbonee
Oorata nepeBapUMbIM NPOTENHOM KOPMOBasi Macca JtoLepHbl CUHErMBPMAHON 1 NECTPOrMdpUaHoOM —
0o 157 r/kr, 1 4OCTaTO4HO BbLICOKMM codepykaHneM obmeHHon aHeprum — o 10,04 MO B Kr Cyxon
Guomaccsl.

3aksntoyeHue. ViccneqoBaHusa nokasanu, YTo Anst AOCTUXKEHUS MakCUMaribHOM NpoayKTUBHO-
CTU MHOrONETHUX arpoLeHO30B B YCIOBUAX OpollaeMbix 3emernb HuxHero MoBormkba Heobxogaumo
YyuYnTbIBaTb ONpeaerieHHbIe napameTpbl. ATO BKIOYaeT B cebs TeopeTnyeckne 060CHOBaHMSA U 3Kcne-
pYMeHTanbHoe NOATBEPXKAEHNE NapaMeTPOB CO34aHNsA Taknx arpoLeHO30B. [Ins Kaxaoro Kenaemoro
YPOBHS YpOXKaMHOCTM ObInn paspaboTaHbl ONTUMAasibHblE COYETAHMSA Pa3NUYHbIX PaKTOPOB, TaKMX Kak
PEXUMbl OpOLLEHUs], A03bl YA0OOPEHUIA, a Takke BO3PacTHbIE U BUOOBbIE OCODEHHOCTMN NIOLEPHBI. DTK
coveTaHunst MoryT BbiTb MCNONb30BaHbI Af1S BKIMYEHNUS MOLEPHbI B CUCTEMY NOSIEBOr0 KOPMOMPOU3-
BOACTBA, YTO MO3BONUT NonyyaTb CTaburbHbIE U BbICOKME YpOXKau.

PasnuyHble BUabl NoLepHbl NPU Co34aHUM ONTUManbHbIX YCNOBUIA BbipalLMBaHUa U nogaep-
»aHum 80%HB BnaxHOCTM NoYBbl C MUHEpPanbHbIMK yaoopeHnammn Ha ooHe NigoPgoKigg OHM 0Becne-
4unu ypoxxanm serneHon maccol Ha ypoeHe 90,6 T/ra Bo BTOpou, 83,9 — B Tpetun u — 72,1 T/ra — B YyeT-
BEPTbIN FOA XN3HU.

BonbLue Bcero cogepxanocb NepeBaprMMoro npoTemHa B bMomacce nioLepHbl CUHErMOpUAHOM
n nectpormbpuaHon — o 157 r/kr, MeHbLLe Bcero 6uino B buomacce niouepHol xenton — 132 r. Pac-
TEHWS MoLEepHbl BTOPOro roga XWM3HW OTNMYanucb LOCTAaTOMHO BbICOKUM COAEpXaHMeM OOMEHHOM
aHeprum go 10,04 Mx B Kr cyxomn Guomaccsl.

KoadppumumeHTbl aHepreTnydeckon 3peKTUBHOCTA B KOHTPOSbHBLIX BapuaHTax cocTaBnanun o
2,53 — Ha noceBax ¢ nogaepxaHuem 60%-Horo nopora BrnaxHoctn, 2,66 — 70% HB n 2,71 — B Bapu-
aHTax ¢ 80%HB. MuHepanbHble ygobpeHun Ha BapuaHTe NPK2 n nogaepxaHue BnaXXHOCTU MOYBbI
80% HB nosbiwanu koadhhUUNEHT aHepreTudeckon acdekTneHoctn o 4,30. NopaepxaHme BbICOKO-
ro YpoBHS Mnogopoausi noyBbl TpebyeT KOMMMEKCHOro Noaxoda, BKIYaloLWero npaBunbHoOe BHece-
HVMe yaoOpEHUA, KOHTPOSb YPOBHS BNAXHOCTU U UCMONb30BaHNE COBPEMEHHbIX TEXHOMOMMIA ANns Mo-
HUTOPUHra COCTOSIHUSI MOYBbI U pacTeHWU. TO NO3BONUT 0OecneyYnTb 300POBbIE YCIOBUS AN pocTa
pacTeHU U NONYYNUTb KAYECTBEHHbIN U CTabWUbHbLIN yYpoXan.

MakcumarnbHOe KONMYeCcTBO OpraHuky 6bIno HakonneHo B BapuaHTe nogaepxaHusa 80%-Horo
rnopora Bna)KHOCTW NOYBbI NPY BHECEeHUN yaobpeHun pacdeTHon gosont NPK;,: go 7,7 T/ra — Bo BTopou
roq, B TpPETUI U YeTBePThIN rogbl XusHu tpas 9,1 n 9,2 T/ra 3eneHon Mmaccbl COOTBETCTBEHHO.

PacwupeHne 61opasHooOpasnsi MHoronetHMx 6006O0BbIX TpaB B MOYBEHHO-KITMMAaTUYECKMX
ycnosusx HwxHero MoBomkbsa Aal0T BO3MOXHOCTb BOBIIEYEHUS] MX B KOPMOMPOU3BOACTBO M ycneLl-
HOe MCMoNb30BaHWE B XXMBOTHOBOACTBE pPErMoHa.

Conclusions. Studies have shown that in order to achieve maximum productivity of perennial
agrocenoses in the conditions of irrigated lands of the Lower Volga region, it is necessary to take into
account certain parameters. This includes theoretical justifications and experimental confirmation of
the parameters for the creation of such agrocenoses. For each desired yield level, optimal combina-
tions of various factors have been developed, such as irrigation regimes, fertilizer doses, and the age
and species characteristics of alfalfa. These combinations can be used to incorporate alfalfa into the
field forage production system, which will allow for stable and high yields.

Various species of alfalfa, with the creation of optimal growing conditions and maintaining 80% of
the soil moisture with mineral fertilizers against the background of N160P90K100, they provided a yield of
green mass at the level of 90.6 t/ha in the second, 83.9 in the third and — 72.1 t/ha in the fourth year of life.
Most of the digestible protein was contained in the biomass of blue-hybrid and variegated alfalfa up to 157
g/kg, the least was in the biomass of yellow alfalfa — 132 g. Alfalfa plants of the second year of life were
distinguished by a fairly high content of metabolic energy up to 10.04 MJ in kg of dry biomass.
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The energy efficiency coefficients in the control variants were up to 2.53 in crops with a moisture
threshold of 60%, 2.66 — 70% HB and 2.71 in the variants with 80% HB. Mineral fertilizers based on the
NPK2 variant and maintaining a soil moisture content of 80% HB increased the energy efficiency coeffi-
cient to 4.30. Maintaining a high level of soil fertility requires a comprehensive approach that includes
proper fertilization, moisture control, and the use of modern technologies to monitor soil and plant health.
This will provide healthy conditions for plant growth and get a high-quality and stable harvest.

The maximum amount of organic matter was accumulated in the variant of maintaining an
80% threshold of soil moisture when applying fertilizers with an estimated dose of NPK2: up to 7.7 t/ha
in the second year, in the third and fourth years of grass life 9.1 and 9.2 t/ha of green mass, respec-
tively. The expansion of the biodiversity of perennial leguminous grasses in the soil and climatic condi-
tions of the Lower Volga region makes it possible to involve them in fodder production and successful
use in animal husbandry in the region.
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Summary
The article presents data from laboratory and field experiments conducted on two biologically similar leg-
ume forage crops, Lucerne variable and annual white sweet clover. The research results showed that the
studied crops responded positively to the use of the drug Mival-Agro. As a result of the study, it was found
that these cultures do not respond equally to different concentrations of the drug. Especially at the initial
stages of ontogenesis. The optimal concentration of the drug Mival-Agro was experimentally selected to
increase the yield of forage and seeds of alfalfa and sweet clover in field conditions.
Abstract

Introduction. Legumes have long been valued in agricultural production for their ability to produce plant products
rich in crude protein and a positive effect on soil fertility. One of the most important forage crops in this regard
was and remains — alfalfa. Feed made from its green mass is environmentally friendly and economical. The leg-
ume family also includes a less common type of herb — sweet clover. It is not only an excellent honey plant and
phytomeliorate, but also a promising high-yielding forage crop. A promising way to increase the productivity of
forage grasses is the use of new generation drugs, in particular MivakAgro, which increase the mycotrophy of
plants. Of particular interest is the study of the responsiveness of these crops to the use of the drug Mival-
Agro. Object. The object of the study is two biologically similar legumes: variable alfalfa (Medicago varia
Mart.) variety — lzumruda and annual white sweet clover (Melilotus albus Medic) — Srednevolzhsky and their re-
action to the use of the domestic silicone growth regulator Mival-Agro. Materials and methods. The research
was carried out in the conditions of the southern forest-steppe of the Middle Volga region in 2018-2021, on the
experimental field of the Volga Research Institute of Breeding and Seed Production named after P.N. Konstanti-
nov — branch of the Federal State Budgetary Institution of Science of the Samara Federal Research Center of the
Russian Academy of Sciences (Povolzhsky NIISS — branch of the Samara Scientific Center of the Russian
Academy of Sciences). The establishment of nurseries and related observations were carried out according to
the methods of testing forage crops. Results and conclusions. The experience consisted of laboratory and
field. Under laboratory conditions, the influence of the concentration recommended by the manufacturer Mival-
Agro, reduced and increased by 20%, was studied. The reduced concentration has a positive effect on root
growth by lengthening by 2.5-4.7 mm, increasing germination by reducing hard seeds by 8.4%, in sweet clover
and 5.0% in alfalfa. Under field conditions, the plants of the studied crops were treated according to the leaf with
the established dosage — 64 mg per 1 ha of crops. The total forage yield of sweet clover in 2018 with the treat-
ment of Mival-Agro significantly exceeded the control by 36.1%, in 2019 — 1.99 t/ha, in 2020 — was a minimum of
0.3 t/ha, and seed productivity was maximum with an increase in 120 kg/ha, in 2021 — 1.1 t/ha. The yield of the
vegetative mass of alfalfa treated by Mival-Agro in the year of sowing was 8.8 t/ha, with an increase of 25.7%.
Seed productivity was 41.2% higher than the control. In 2019, the forage mass of alfalfa exceeded the control by
24.3%, in the sum of two cuts, in 2020 by 14.0%, in 2021 — 11.1%. Seed productivity in 2019 was the highest
during the study period, treatment with the drug increased the rate by 43.4%.

Keywords: Variable alfalfa, annual white sweet clover, Mival-Agro, green mass yield, plant growth regulators.
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Pe3tome. B ctatbe npefctaBneHbl AaHHbE nabopaToOpHOro 1 MNOIEBOr0 ONbITOB, MPOBEAEHHbIX HA
OBYX 61onornyeckn cxoxmx 60060BbIX KOPMOBbLIX KYfbTypax — NoLEpHE N3MEHYMBON 1M OOHHVKE 6enom oa-
HonmeTHeM. PesynbTaThl MCCNEQOBaHMIM MOKasanu, YTO U3YYEHHbIE KyIbTypbl MOMOXUTENBHO OT3bIBAKOTCA
Ha npuMeHeHve npenapaTta MuBan-Arpo. B pesynbtate nccnenoBaHusi Obiiio BbISCHEHO, YTO 3TU KYNbTYpbl
HE OAMHAKOBO pearupyroT Ha pasnuyHble KOHUEHTpauum npenapata. OCobeHHO Ha HavarbHbIX 3Tanax oH-
ToreHe3a. OnbITHLIM NyTeM Gbina nogobpaHa onTumManbHas KOHUEHTpaumsa npenapata Musan-Arpo noBbl-
LarLLlas ypoXKanHOCTb KOPMOBOW MacChl Y CEMSIH MHOLEPHbI M JOHHMKA B MOJIEBLIX YCIOBUSAX.

AxTyanbHoCTb. BoboBblE KyNnbTypbl M3OPEBME LEHWUIUCHL B CENIbCKOXO3ANCTBEHHOM NPOM3BOA-
CTBE 3a BO3MOXHOCTb MOSTYHYEHWUA pacTUTENbHbLIX MPOAYKTOB, BOraTbiX ChlpblM NPOTEUHOM, Y NMOMOXMUTEMb-
HbIM BNMUSHMEM Ha nnogopogue noyuBbl. OQHOWM N3 BaXKHEWLLMX B 3TOM MfaHe KOPMOBbIX KynbTyp Gbina u
ocTtaetcs nouepHa. Kopma us e€ 3eneHon macchbl 3KOMOrMYHbI U 3KOHOMUYHBIL. K cemencTBy BoboBble oT-
HOCUTCS U ManopacnpoCTPaHEHHbIW BUA TPaB — AOHHUK. OTO HE TONbKO OT/IMYHBLIN MegoHOC U chutomenu-
OpaHT, HO 1 NMEePCNEKTUBHAsI BbICOKOYpOXavHas KopMoBas KynbTypa. MHoroobellatowmm cnocobom nosbi-
LEeHNA MPOOYKTMBHOCTM KOPMOBBLIX TPaB SBMSIETCA WCMOSb30BaHWE MpenapaToB HOBOFO MOKOMEHWS, B
YacTHoCcT! MuBan-Arpo, noBbILAKLLNX MUKOTPOMHOCTb pacTeHui. Ocobbin MHTEPEC Bbi3bIBAET U3YydYeHUE
OT3bIBYMBOCTU ITUX KYNbTYP Ha NpumeHeHue npenapata Musamn-Arpo. O6bekT. O6bekToM nccrnegoBaHust
ABNAOTCA ABe Bronormveckn cxoxume 6060Bble KynbTypbl: ntouepHa nsmeHymBasa (Medicago varia Mart.)
copT — N3ympya v JoHHWK 6enbii ogHoneTHun (Melilotus albus Medic) — CpeaHEBOIDKCKUA N UX peakuusi
Ha NMPYMEHEeHWe OTeYECTBEHHOIO KpPeMHUMopraHnyeckoro perynatopa pocta Musan-Arpo. MaTtepuansl u
MeTopAbl. ViccrnegoBaHus npoBoaunu B ycrioBusix tora necocteny CpegHero Noeosmkbsa B 2018-2021 rr., Ha
OnbITHOM norse MOoBOMKCKOro Hay4HO-UCCEA0BATENBCKOrO MHCTUTYTA CEMEKLNM N CEMEHOBOACTBA MMEHMU
M.H. KoHcTaHTMHOBa — dounmnana PenepanbHOro rocyaapCTBEHHOrO GHOOKETHOrO yypexaeHus Haykm Ca-
MapcKoro dpefeparnbsHOro nccneaoBaTenbckoro LeHTpa Poccuiickon akagemum Hayk (Mososmkeckun HAUMCC
— cbunman CamHL, PAH). 3aknagka NMTOMHUMKOB M CONyTCTBYOLWME HabnMogeHUs NpoBeAeHbl CornacHo
MeToAuKaM UCMbITaHWA KOPMOBBIX KyNbTyp. Pe3ynbTatbl M BbiBoAbl. ONbIT COCTOSAN U3 TlabopaTtopHOro
1 nonesoro. B nabopaTopHbIXx YCNOBKAX U3y4Yanu BAMSIHNE peKOMEHO0BaHHOW npounssBoguTenem Musar-
Arpo KOHLEHTpauun, NOHMKXEHHON 1 noBbilleHHON Ha 20%. MNMoHWwKeHHasa KOHLEeHTpauus okasbiBaeT Mo-
NOXUTENbHBIN 3PMEKT Ha POCT KOpeLlKa YASIMHEHUEM Ha 2,5-4,7 MM, NOBLILLEHNEM BCXOXECTU 3a cHeT
YMeHbLUEHUS TBepAbIX ceMsH Ha 8,4% y AoHHUKa u Ha 5,0% Yy nouepHbl. B nonesbix ycnoeusix obpaba-
ThiBanu pacTeHus M3y4aemblX KynbTyp MO NIUCTY YCTaHOBIIEHHOW A03VPOBKOM — 64 Mr Ha 1 ra NoceBoB.
CymmapHasi ypoxkaHOCTb KOpMOBOW Macchl AoHHUKa B 2018 rogy ¢ obpaboTkor MuBan-Arpo gocToBeEp-
HO npeBkbILana KoHTponb Ha 36,1%, B 2019 — 1,99 1/ra, B 2020 — 6bina MnHumansHon 0,3 T/ra, a ceMeH-
Hasi NPOAYKTMBHOCTb MakcumarnbHon ¢ npubaBkon B 120 kr/ra, B 2021 — 1,1 1/ra. YpoxanHoCTb Bereta-
TMBHOW Macchl MioLepHbl, B rog noceea obpabotaHHas Muan-Arpo coctaBuna 8,8 T/ra, ¢ npubaskomn
25,7%. CemMeHHasi NpoAyKTMBHOCTL Bbina Ha 41,2% Bbiwe koHTponda. B 2019 rogy kopmoBas macca no-
LepHbl NpeBbllwana KoHTponb Ha 24,3%, B cymme AByx ykocoB, B 2020 Ha 14,0%, B 2021 — 11,1%. Ce-
MeHHas npogykTuBHOCTb B 2019 rogy Gbina camon BbICOKOW 3a nepuog nsyydeHusi, obpabotka npenapa-
TOM noBbIcuna nokasatenb Ha 43,4%.

Knrodesnble crnoea: niroyepHa usmeH4usasi, 00HHUK benbili o0HonemHul, Musar-Agpo, ypoxalHocmb
3es1eHoU Maccbl, peayrsimophkl pocma pacmeHud.

LUutnpoBanue. BornogmHa . A., MapyHoBa J1. K. OT3biBUMBOCTE 6060BbLIX TpaB: MOLEPHbI U3MEHYU-
Bon (Medicago varia Mart.) n goHHuka 6enoro ogHonetHero (Melilotus albus Medic) Ha BnuAHWe oTe-
YecTBEHHOro perynsartopa pocta «MwuBan-Arpo». Wseecmuss HB AYK. 2024. 2(74). 84-95.
DOI: 10.32786/2071-9485-2024-02-10.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodAWero uccneaoBaHna npuHMManm HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN NN aHann3e AaHHOro nccnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeIﬁ CTaTbM O3HaAakKOMUNUCb C Npeacrtas-
JNNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,D,OGpI/IJ'II/I ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.
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BeepeHue. MHoronetHvue TpaBbl UMEHOT OonbLUOe 3Konormdeckoe 3HavyeHne. OHM CToAT
Ha NepBOM MeCTe Cpeaun BCeX APYrmX KynbTyp MO MNOYBO3ALUTHON ponun. VX MOLLHbIA TPaBOCTOM
N XOpOLUO pa3BuTas KOPHEBas CUCTEMA YKPEMMsST Mo4YBy, MpeBpallas ee BEPXHWUWA Crou B
nnacT, KOTOpbIA He NOABEPXKEH paspyLlleHuto sogon unu setpoM [1]. Bobosblie (Fabaceae, nnu
Leguminodsae), nnn MoTbinbkoBble (Papilionaceae) — ceMeCcTBO ABYAONbHbLIX PacTeHUI Nopsiaka
BoboBouBeTHbIe. B Hero BXxoaAT MHOroneTHWe M OOHOMNETHME OEepeBbsA, KYCTApPHWKM U TpaBbl.
OTO WMPOKO pacnpocTpaHeHHOe CEMENCTBO HacuuTbiBaeT okono 730 poaoe n okorno 19400 Bu-
0B, YTO AenaeT ero TpeTbum No 6oraTcTBy BUAOB ceMencTBOM. JltouepHa (Medicago) — pog oa-
HONETHUX N MHOTONIETHUX TpaB 3TOro cemencTea, oobeguHsaowmn 103 Buaa [2]. liouepHa saBns-
€TCA OOHOM M3 CaMblX BaXHbIX CEMNbCKOXO3SIMCTBEHHbIX KyNbTyp BblpaliMBaeMbiX B OCHOBHOM
ONs NpovM3BOACTBa KOPMOB U CeHa B MMpe. DTO NepCrnekTUBHasi, BbICOKOYpOXKaHasi KopMoBas
KynbTypa [3, 4], aganTupoBaHHas K ycriosusim necoctenu CpegHero Moeomkbs. OHa oTnnyaeTcs
BbICOKOW YPOXaMHOCTbIO, MOBLILLIEHHON 3MMOCTOMKOCTBIO, 3aCyXOYCTONYMBOCTLI), CMOCOOHOCTLIO
K ObICTPOMY OTpacTaHMIO NOCMEe CKalMBaHWA U OKasblBaeT 3HA4YMTENbHOE cpefoobpasyollee
BMUSIHWE Ha MOYBY, SIBNSAACH XOPOLUMM NPEALLEeCTBEHHMKOM, oborallaet noyBy OpraHMYeCcKUM
BELLECTBOM M CMMOMOTMYECKMM a30TOM, YyyllaeT eé CTPYKTYpy, NpeaoXpaHsaeT oT 3po3un [5].
Eé BbiceBatoT B crneymnanbHbIX KOPMOBBIX CEBOODOPOTAxX MMM Ha BbIBOAHbLIX MOMSAX, U 3TO AOCTa-
TOYHO ANUTENbHBIN NPOLIECC Kak B MPOCTPAHCTBE, Tak U BO BPEMEHW. YYeHble BCEX CTpaH CTa-
palTCcs BBECTU B CEBOOOOPOTHI Kak MOXHO Gonblie 0000BbLIX KynbTyp, TakUX Kak acnapuet
(Onobrychis viciifolia), TpunucTHUK NTMumn (Lotus corniculatus) [6, 7]. K cemenctey 6060Bble OT-
HOCUTCA rpynna KynbTyp CeBOOOOpOTa, TakMe, Kak ropox, HyT, Mall, YeyeBuua, YnHa, BUKa, ne-
nowka, nnvH 1 gpyrne. OHM Takke NpeacTaBnaioT 6oNbLUy0 LEHHOCTb B KayecTBe npepLue-
CTBEHHUMKA M3-3a UX CMOCOOHOCTU HakannuBaTb a3oT B MOYBE, HO MO €ro KOSIMYECTBY OHU YCTY-
narT MHOroNeTHUM TpaBaMm, TakMM Kak nouepHa [8]. K ToMy e y HUX KOpHeBasi cuctema He Tak
CWIMbHO pasBuTa, Kak y nouepHbl. K cemenctBy 5060BbIE OTHOCUTCSA M ManNopacrnpoOCTPaHEHHbIN
BMA TpaB — AOHHUK — pacTeHne EBpoasnartckoro marepuka. 3To He TONbKO OTINYHLIA MEOOHOC U
nTOMENNOPaHT, HO M NEpPCrNEKTUBHAA BbICOKOYpOXaHasa KopmoBas KynbTypa [9]. OnucaHo 26
BUOOB QOHHUKA, Ha TeppuTopumn bbiBero CCCP popg npeactaeneH 13 sugamu [10]. Ans BBeae-
HUSI B CTPYKTYPY KOPOTKOPOTALMOHHBIX 3€PHOBbLIX CEBOOOOPOTOB NOAXOAMT hopMa AOHHMKA 6eno-
ro ogHonetHero (Melilotus albus Medic), koTopbIi 06nagaeT paaoM NPEMMYLLECTB, XapaKTepHbIX
ans nouepHbl. JOHHKK 1 nlouepHa, Kak 1 Bce 6060BbIe KynbTypbl, (hOPMUPYIOT BBICOKUIA YPOXaN U
6e3 NpuMeHeHnsa asoTHbIX YA0OpeHUn, NpeacTaBnALWLMX ONACHOCTL Afs OKpyXKatollen cpeapl ¢
aKkonorm4yeckon Toukn 3peHuns [11]. Perynsatopbl pocta pacTeHunin — NPUPOoaHbIE UM CUHTETUYECKNE
COeaMHEHUs], KOTOPbIe MPUMEHSIOT B HEOONbLUMX KONnYecTBax Ansi 06paboTkM pacTeHun, YTobbl
N3MEHUTb MPOLECCHI UX XU3HEeOeATEeNbHOCTU. DPAEKT NPUMEHEHNST 3TUX NpenapaToB — B MOBbI-
LIEHNN MUKOTPOCOHOCTM pacTeHWA, CTUMYNMPOBAHUN POCTa KOPHEWN M YBEMNUYEHUN UX NOrMoLlako-
LLer cnocobHOCTU, akTMBaLMM 0OMEHHbIX npoueccoB. OHM CNOCOBCTBYHOT MOBbLILLEHNIO YPOXaNHO-
CTU KynbTyp B YCIOBMSX CYPOBOrO KNMMarta CPeAHUX LUMPOT, B 30HaX HEYCTOMYMBOrO UMM PUCKO-
BaHHoro 3emnenenus [12]. MHorooGeLLaroLwmm cnocobom NoBbILLEHUS MPOAYKTUBHOCTM KOPMOBbIX
TpaB ABMNAETCHA MCNONb30BaHME npenapaToB HoBoro nokonenus (MHM) B Buae 3amaumBaHus ce-
MSIH 1 cbonnapHoro onpbickmBaHua. C aTon uenbto obe KynbTypbl NogBepranMcs obpaboTkam KoM-
MIEKCHOro perynatopa pocta pacteHun MuBan-Arpo, KOTopbii obragaeTt LUMPOKMM CNEKTPOM
Guronornyeckoro OeNCTBUsl, aaanTOreHHbIMA N aHTUOKCUAAHTHLIMU CBOMCTBaMMU. IKOMOTMMYECKM
Ge3onaceH, oTnMYaeTCcs BbICOKOM 3GOPEKTUBHOCTLIO, MPOCTOTOM UCNONb30BaHms [13].

Lenb paboTbl — n3yuntb ABe Gnonormdeckn cxoxme 6000Bble KynbTypbl: MOLEPHY M3-
mMeHumByto (Medicago varia Mart.) n goHHuk 6enbii ogHoneTHun (Melilotus albus Medic) no peak-
LUUKN Ha NPUMEHEHNE OTEYECTBEHHOIO KPEMHUNOPraHNYECKOro perynaTopa pocta Musan-Arpo.

3apgaum: npocneanTb OT3bIBYMBOCTb M3y4aeMbiX KynbTyp Ha BO3OeNCTBME npenapara
Mwuean-Arpo. OnpegenuTb cTeneHb BO3AENCTBUA NPeAnoCceEBHON 06paboTkn ceMsiH U donmMapHo-
ro ONPbICKMBAHWS Ha YPOXXaNHOCTb 3eMEHON MACChl U CEMSIH.

Matepuanbl n metoabl. JkcnepumeHT nposogunu B 2018-2021 rr. Ha KOPMOBOM CEBOOOO-
poTe B [NOBOMMKCKOM Hay4YHO-UCCNEAoBaTENbCKOM WUHCTUTYTE Cenekumm M CeEMEHOBOLCTBA MMEHU
M. H. KoHcTtaHTMHOBa — chununane PenepanbHOro rocyaapCTBEHHOO OHOKETHONO yupexaeHus
Haykm Camapckoro defeparnbsHOro uccreaoBaTenbckoro LeHTpa Poccuiickon akagemmmn Hayk (Mo-
Bosmkekun HUMCC — domnman CamHL, PAH). MaTtepuanom nocnyxvnu e GUONOrnMyeckn Cxoxue
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6060Bble KynbTypbl: fouepHa usmeHuuBas (copt Msympyda) v OOHHUK Genblii O4HONETHUIA (CopT
CpepHesonxkckuin). Oba copta cenekumn Nosomkckoro HNWMCC — dmnmana CamHL, PAH, panoHu-
poBaHbl. [1oYBa ONBITHOrO y4acTka NpeacTaBneHa TUMUYHBIM CPeQHEryMyCHbIM YEPHO3EMOM TSXKe-
NOCYITIMHUCTOTO rPaHyOMETPUYECKOro cocTasa. CopepxaHme rymyca B NaxoTHOM crioe no4ysbl 0,25
M — 5,2 %, noaeumxkHoro kanua n docdopa — 292,0 mr/kr n 156 Mr/kr no4Bbl COOTBETCTBEHHO, pH co-
NEBON BbITSPKKM No4Bbl 6,9...7,2, cogepaHue nerkormgponuayemoro asota — 116,0...132,0 mr/1000
r noysbl. HabnogeHns n y4€Tel NpoBOAMIack CorfacHo obLlenpuHaTon metoamke [14]. CemeHHoM
mMatepunan 6060BbIx TpaB obpabaTtbiBany nepea noceBoM npenapatoM Muean-Arpo u B ganbHen-
LIEeM MCNonb3oBanu ero Ans onMapHoro onpbICKMBaHUS BETETUPYIOLLMX pacTeHuin B nepuog «Oy-
TOHM3aUNS — Ha4ano LUBeTeHMNY. [ensHKN NOCesHbI CNMOLWHbLIM U LUMPOKOPSIAHBbIM cnocobom 6ecro-
KPOBHO, peHOOMU3NPOBaHHO, nowanb — 7,5 M2, n 13,5 M2, NOBTOPHOCTb 4-X KpaTHas. Ha onbiTe ¢
OOHHMKOM MCMONb30Barcst METOA, pacLlUenneHHbIX OENsHOK, C AanbHENLLMM rOpU3oHTanbHbIM aerne-
HMeM. ArpoTexHuKa — OBLLEenpuHATasa ANsa Bo3aenbiBaHUS MoLepHbl U AoHHMKa B Camapckon obna-
ctn. Matemartunyeckyto 06paboTKy NOMyYeHHbIX AaHHbBIX BbIMOMHANWM METOAOM CTaTUCTUYECKOrO aHa-
nu3a no b. A. focnexosy (1985).

[nsa n3yyeHns peakumm Ha genctene Muan-Arpo AOHHWKA Genoro OAHOMETHEro U fto-
LepHbl N3MEHYMBOW B MOMEBbLIX YCIOBUAX NPOBENN NlabopaTopHbI ONbIT B 3MMHUIA nepuog 2018
roga. CemeHa obpabaTtbiBanu pacTBopamu pa3HOM KOHLEHTpaUUN: pEKOMEHAOBaHHOW NPON3BO-
antenem, NMOHWXEHHON M noBbiweHHON Ha 20%, BblAepXuBanu B TepMocTaTe npu NOCTOSHHON
Temnepatype 20°C B Te4deHne 7 CyTOK, B Yallkax [1eTpu Ha OBOMHOM croe omnbTpoBansHON Oy-
Marn. Ha TpeTbu CyTkn onpenensany — SHEPru NpopacTaHnd, Ha cedbMble — BCXOXECTb, KOMK-
4YeCcTBO HeAOpas3BUTLIX U TBEPAbIX ceMsH. KOHueHTpauuio npenapaTta paccyuTbiBanyM no A.B.
KPEMHMINOPraHM4eckoro coeamHenna 1-xnopmetuncunarpaHa. Musan-Arpo MHTEPECEH TeM, YTO
OpaTb ero Heo6xoAUMO B MMHUMAIbHOW KOHLIEHTPAaLWW, ecnn oHa byaeT npeBbIleHa, 3TO HaHe-
CET Bpe BMECTO MNofb3bl. [1pn NOBLILWEHNN KOHUEHTpaumm pacteopa Ao 50%, cemeHa niouepHbl
N JOHHMKA (B MEHbLUEN CTENeHN) npopactanu, Ho 6biny cnnbHO AeopMUPOBaHbI (PUCYHOK 1).

PucyHok 1 — PocTku nioLepHbl Npy NOBLILLIEHUN KOHUEHTpauun npenapaTta Musan-Arpo Ha 50%.
Figure 1 — Alfalfa sprouts with an increase in the concentration of the drug Mival-Agro by 50%.

[ns paboTbl N0 BereTupyowmmM pacteHusam 6panu 64 mr npenapara Ha 1 ra nocesoB (pac-
xof paboyen xuakoctn 200 n/ra). 3amaumBany MenkoceMeHHbIe KyrnbTypbl — AOHHWK W NIOLEPHY, B
pacyeTe 1:2. Ha OCHOBaHMM MOMyYEeHHbLIX Pe3ynbTaToB B NomnesbiX ycrnoBusax 6panu 80% KOHLEeH-
Tpauuo pacTBopa OT PeKOMEHAOBaHHOW npou3soauTenem Musan-Arpo. 3a CyTkM nepes nocesoMm
ceMeHa 3amayuBanu B NPUroTOBNEHHOM pacTBope ¢ akcnosuumen 60 MyHyT. B none, onpbickvBaHue
TNINCTOBOW MOBEPXHOCTU NPOBOAWIN: Ha AOHHMKE Benom ogHoneTHeM 3a 10 cyTok 40 dhasbl YKOCHOM
cnenoctu (byToHM3aumsa — Havano ueteHns) 1 3a 10 cyTok Ao a3kl NOMHOrO LBETEHUS ANS Mony-
YeHWs1 CEMSsIH B 3TO XXe Bpemsl 06paboTke NofBepranu y4acTtok C OTaBOR; Ha NoceBe NoLEepHbI — 3a 2
Hegenu 0o ¢asbl «OYTOHM3aUMA — Havano» LUBETEHNS Ha AensiHKaxX, npegHa3HavyeHHbIX Ans ydeTa
3ereHon Macchl 1 B hasdy «Hadvano 6yToHM3aumum» ans nony4eHns CEMsH.

B nonesom onbiTe ANUTENbHOCTb M3y4eHUs npenapata coctasuna 4 roga ¢ 2018 no
2021, yto no3sonuno 6onee NOMHO PacCMOTPETbL PeakUUIo uccnegyemblx KynbTyp Ha ero gen-
CTBME B pasnMyHbIX NOroaHeblx ycnosusax. 2019 rog cnoxunca 6anskum K CpeaHEMHOroneTHemMy
(Tabnmua 1), ocTanbHble OTNMYaNUCh NO TEMMNEPATYPHOMY PEXUMY U BNaroobecnevyeHHOCTH.
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Tabnuua 1 — MeTeoponormyeckune ycrnosus BeretaumoHHoro nepvoga (2018-2021 rr.)
Table 1 — Meteorological conditions of the growing season (2018-2021)

Fop HaBnioae- Mecsy, / Month Anpeé'lb-/
Hus / Year of Anpensb / Man / UioHb / Uonb/ | Asryct/ | CeHTs0pb / CeHATH .lpb
observation April May June July August September Se ptg;b er

CpeaHemecsyHas Temnepatypa, T-C / Average monthly temperature, CBT

2018 5,9 16,7 18,5 23,8 20,2 15,7 16,8
2019 8,4 17,0 20,6 20,3 18,3 14,3 16,5
2020 7,3 15,6 18,5 24,1 18,9 12,8 16,2
2021 9,3 20,8 22,9 23,4 24,7 - 20,22
MHoroneTHwue /

Perennial 7,1 15,0 19,9 21,7 19,3 12,3 15,9

CymMma akTvBHbIX Temnepatyp, T°C / Sum of active temperatures, TOC

2018 49,3 516,5 554,0 737,2 624,1 472,0 2953,1
2019 145,3 533,2 618,0 630,3 560,9 265,4 2753,1
2020 86,5 467,1 553,9 743,6 586,6 367,2 2804,9
2021 144,0 643,4 686,9 726,4 765,5 - 2966,2
MHoroneTHue /

Perennial 109,0 436,0 561,0 642,0 584,0 370,0 2702,0

Ocagkn, mm / Precipitation, mm

2018 57,1 20,2 18,7 72,7 13,1 18,3 200,1
2019 33,3 38,6 10,5 32,7 28,8 70,2 2141
2020 29,5 17,6 48,3 21,6 43,0 27,0 187,0
2021 30,7 20,8 72,3 17,7 0,6 - 142,1
MHoroneTHee /

Perennial 34 34 55 50 43 44 260,0

MK/ SCC

2018 2,20 0,39 0,34 0,99 0,21 0,39 0,75
2019 0,66 0,72 0,17 0,52 0,51 2,81 0,90
2020 3,41 0,38 0,84 0,29 0,73 0,74 1,06
2021 2,13 0,32 1,05 0,24 0,01 - 0,75
MHoroneTHue /

Perennial 3,12 0,78 0,98 0,78 0,74 1,19 1,27

KpaTkoe onmcaHue copToB, SIBNSAIOLLMXCA MaTepuanom NccrnenoBaHus:

CopT aoHHMKka 6enoro ogHoneTHero — CpeaHeBomkcknin. OgHoneTHee 6060Boe pacTeHne
BbicoTon 1,67-1,86 M. KyCT KOMNakTHbIN, cTebenb MPAMOCTOSYUA, C BbIPKEHHOW aHTOLIMAHOBOW
oKpackown. JINCTbst TponyaTble, OKPYINo SNUEeBUAHbIE, TEMHO-3erMeHble, HeonyLleHHble. CouBeTue —
nasywwHas knctb anvHon 0,28-0,33 M, okpacka LBeTka 6enasa. bob — annunTnyeckuii, CBETNO-0ypbin.
CemeHa oBanbHble, cBeTno-xentble. Macca 1000 cemsiH 2,6-2,8 r. BeretaumoHHbI nepuod Ao
yKkocHom crienoctn 50-55 cyTok, 0o cospeBaHnsa cemsH 105-115 cytok. Coneyctonyms, 3aCyXoycTon-
4YMB, MyYHUCTON POCO He nopaxaeTcs. CpeaHasa ypoXKanHOCTb CyXOro BeLLecTBa B peroHe 6-7 T/ra,
cemsH — 500-600 kr/ra. YcTtonume K noneranvio. CopT yHMBEPCanbHOrO MCNONb30BaHWA: cuaepar,
3eneHas NofKopMKa, 3aroToBKa CeHa, CeHaka, cunoca, TpaBsiHbIX rpaHys. XopoLnin MegoHoc, LiBe-
TeHue npogosmkuTensHoe (25-30 cytok), 200-600 kr meaa BbICOKOroO kadecTtsa ¢ 1 ra noceBoB. Bknto-
YeH B [oCygapCTBEHHbIV peecTp CenekUMOHHbIX JOCTMxeHU Poccuiickon ®enepaumm n oonyLieH K
NCMONb30BaHMIO BO BCEX 30HAaX BO3AeNbIBaHNS KyrbTypbl B PO ¢ 2010 .

JliouepHa nameHumBas — Msympyga. OTHocuTca k nectpornbpuaHomy coptotuny. Kyct
nonynpsiMocTosYMn. JInctea OT CpegHMX A0 KPYMHbIX, oBpaTHOSWUEBUAHbIE TEMHO-3E€MEHbIE.
CouBeTne npogonroeaTasa KUCTb CpeaHen pbIXOCTM B OCHOBHOM NECTPOM OKpackn. bobbl 3akpy-
YyeHbl B 2-3 obopoTa. CemeHa daconeBugHble, xentole. Macca 1000 cemsaH 2,12-2,14 r. CopT
OTNMYyaeTca MNPOAYKTUBHBIM JOMrofnieTMeM 3a CYET KOPHEeOTNpPbICKOBOCTU. PekomeHngoBaH Onis
CEHOKOCHO-NAacTOMLLHOrO MCMNomnb3oBaHnA. [JaeT BbICOKY0 YpOXanHOCTb 3erneHon macchl Ao 50
T/ra. CpegHun ypoxan ceHa 12,5-13,1 T/ra; ypoxan cemsiH 0o 600 kr/ra. YCTONYMB K KOPHEBBIM
FHUNAM, NMINCTOBLIM, CTEBNEBBLIM BONE3HSIM, @ TaKKe CTPECCOBbIM CUTYaLMAM MOroAHbIX YCIOBUNA.
CopT BKIOYEH B 'OCyaapCTBEHHBIA peecTp CenekUMOHHbIX AoCTMxXeHun Poccuinckon depepa-
uun no Bonro-BaTtckomy (4) n CpegHeBosrmkckomy (7) pernoHam ¢ 2014 r [15].
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PucyHok 2 — [JoHHWK 6enbivi ogHoneTHM CpeaHEeBOIMKCKIN
Figure 2 — Donnik white annual Srednevolzhsky

PucyHok 3 — JlioiepHa nameH4mBas Msympyna
Figure 3 — Alfalfa changeable Emerald

Pe3synbTatbl n obcyxaeHus. VccnegoBaHnsa HadYanucb C 3aknagku nabopaTopHOro
onbiTa B 3uMHUI nepuog 2018 roga Ha niouepHe M AOHHUKE B O4HU CYTKKU, B XoAe paboThl BbISIC-
HUNOCb, YTO M3y4YaeMble KyNbTypbl YXXE€ Ha Ha4YanbHOM 3Tane pocTa No-pasHoOMY pearnpoBanu Ha
PEKOMEHO0BaHHYI0, MOHWKEHHYIO M MOBbLILEHHYI0 KOHUEHTpauun npenapata Muean-Arpo. Tak
CeMeHa [OHHMKa Ha HavanbHOM 3Tane pocTa Nydlle NepeHOCAT MOBLILIEHHYH KOHLIEHTpauumto,
YeMm ILEepPHOBbIE, 3TO NPOSBASETCA B HEKOTOPOM YASIMHEHMMN KOPELLKa, pasHuLa MeXay KynbTy-
pamu coctaBuna 3,9 MM (pPUCYHOK 4).

Mpn pekoMeHOoBaHHOW OO3MPOBKE KOPELLUOK JOHHMKA TakkKe ANIMHHEE, YeM Y NOLEPHbI,
Ha 4,7 MM, @ OTHOCUTENbHO KOHTpons AnuHHee Ha 9,0%. H. . [13to6eHKko B CBOMX onbiTax Ha
OaHHON KynbType oTMevaeT 6oree BbICOKY0 BHYTPMMNOMYMNALUMOHHYIO U3MEHYMBOCTb AMNWHBI KO-
peLLKa No CpaBHEHMIO C ANMHON pocTka. POCTKM OOHHMKA Myylle BCEro passuBanucb Npu peko-
MEHLOBAHHOW KOHLEHTpaLUuKn, HO Ha Ha4YanbHOM 3Tarne pocTa BaXHO pa3BUTME KOPHEBOW cUCTe-
Mbl, MO3TOMY 0COD0OEe BHUMaHWE yAensAnocb ONTMManbHOMY COOTHOLUEHUHO 0Benx COCTaBsH-
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PucyHok 4 — lNMokasaTenu HadanbHOro pocta u passuTus cemMsiH, copT CpeaHeBormkekui, 12.12.18 r.
Figure 4 — Indicators of initial growth and development of seeds, Srednevolzhsky variety, 12.12.18.
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PucyHok 5 — lNokasaTenu Ha4aneHOro pocra v passuTusa ceMsiH, copT M3ympyaa
Figure 5 — Indicators of initial growth and development of seeds, Emerald variety

Y 6onblmnHCcTBa 6060BBIX KyNbTYp XapakTepHon OMOnorM4eckon 0COBEHHOCTLIO SBNSAET-
Csl HanM4ne TBEpAbIX CEMSIH B COCTaBe obLuero konuyecrasa. B 3aBUCMMOCTM OT coveTaHus pas-
NUYHBIX PaKTOPOB UX BOMbLUE UMM MEHbLUE Y Pa3HbIX KynbTyp. Tak y MOLUEpHbl U AOHHUKA Npo-
LeHT TBEpOOKaMEHHbIX CeMAH MOXeT gocturatb 60-70% B pasHble rogbl. [pu anutensHOM Xpa-
HEHMM CEMSsIH [aHHbIA NnoKa3aTernb CHMXaeTCcd. ITOT hakT HannumMa TBEPOOKAMEHHOCTU YYUTbI-
BaeTCsA npu NoaroToBke K noceBy. OBbIYHO ceMeHa AOHHUKA U MoLepHbl NogBepratT ckapudm-
Kaumun. B Hawem onbiTe NoO 3aMayMBaHuMio U JanbHenLweMy NpopaLimBaHMiO CEMEHHOIO MaTepu-
ana BbISICHUNOCh, YTO y 06enx KynbTyp TBEpAbIX CEMSAH CTAHOBWUIOCH GoMbLUe NPy NOBbILLEHHOW
KOHLEHTpauumn pacTBopa, a NpuM PEKOMEHAOBAHHOM M MOHWKEHHOW MEHbLUE Y FoLepHbl Ha
11,6% OTHOCUTENbHO KOHTPONS, Y AOHHMKA Ha 19,6% COOTBETCTBEHHO.

Mpn 0bpaboTke ceMsH NoLEPHbl U AOHHUKA MOHMXKEHHOM Ha 20% KOHUEHTpaumen oT pe-
KOMeHOoBaHHOW npoussoamntenem pacteopa MHI Habnoganack camasa BbicOKasi SHEPrUs npo-
pacTaHus, YTO BaXKHO Ha Ha4danbHOM 3Tane YOPMMPOBAHUSA MOSOLOrO arpoLeHo3a M3ydaeMblixX
KynbTyp. BcxoxecTb Takke nosbiwaetcs Ha 8,4% Yy AOHHMKA OTHOCUTENBHO KOHTpons (Boga) u
Ha 5,0% y nouepHbI.
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Tabnuua 2 — lNoceBHbIe KayecTBa cemsiH, copToB: N3ympyaa, CpeaHEBOIKCKUNA.
Table 2 — Sowing qualities of seeds, varieties: Emerald, Srednevolzhsky.

OHeprust npopacTa- o TBepaocemsiH- BcxoxecTb, % /
Hus1, % / Germination Hepopassurbie, /?,/ HoCTb, % / Hard- | Germination rate,
o Underdeveloped, % o o
BapuaHT KOHLEHTpa- energy, % seededness, % %o
uun / Concentration © = _ © = o © = . © =
option ZE | $8 | &S| §B8 | z8| §3 |&c| §38
8 | zg | 28| 32 | 38| 3¢ | g8 8¢
Q3 Q3 =) Q=2
= = = = g = = =
KoHTpons (Boaa) /
Control (Water) 66,7 50,0 8,7 18,0 19,3 20,6 81,7 78,6
PexomernoBariHas / 58,7 520 | 120 | 212 | 173 | 180 | 793 | 820
Recommended
MoHwkeHHas Ha 20% /
Reduced by 20% 66,7 54,6 6,0 14,6 21,3 17,2 83,3 85,2
MoBbliweHHas Ha 20% /
Increased by 20% 66,0 50,0 6,7 12,6 22,7 22,0 82,0 87,2
HCPg 5 5,29 1,29 3,79 1,20 2,08 1,97 1,37 1,66

[aHHble nabopaTopHon paboTbl HaLLNM NOATBEPXKAEHUE B MOSEBLIX YCNoBuaX. BecHon
2018 roga yctonumBbli nepexod Temnepatypbl yepe3 +10°C, Obin oTMeyeH 28 anpens, 4YTo co-
OTBETCTBYET CPEOHEMHOrONETHNM CPOKaM HacTynneHms BecHbl. CpedHsis Temnepartypa Bo3gyxa
B anpene 6bina Ha 1,3°C Huxe HOPMbI, @ 0OCaaKOB BbiNano B 2 pa3a 6onbLlie HopMbl. B cBsA3n ¢
3TUM NoceB OHHMKa nposenn 12 mas, nouepHol 20 maa 2018 roga. Man otnuyancsa npeBbiLle-
HMEM CpedHECYTOYHbIX TeMnepaTyp Ha 2,6°C 1 BCxoabl NOSABUMMCE Yepes3 8 CyTOK Yy NOLEPHbI U
Ha 10 cyTkM y OOHHMKA. Nocneayowmin HavanbHbIN POCT U pa3BUTME NIOLEPHbI U OOHHMKA Npo-
Xoannu B 6naronpuaTHbIX ycrnoeusax. MIoHb xapakTepm3aosBancsa 4edmumMToM 0CaaKkoB, CPeaHecCy-
TOYHasa TemnepaTtypa Haxoamnack Ha YPOBHE CPEAHEMHOIOMNETHUX 3HAYEHUN.

BbinasLumne 3a TpeTbio Aekagy uonsa ocagky (30,8 mm) GrnaronpmMaTHO NOBAMANK Ha ¢hop-
MUpOBaHWe nepBoro ykoca. B tunuuHbix ana CpeaHero MNoBOMmKbA NOrogHbIX YCIOBUSIX AOHHUK
roToB K YKOCY K TPEeTben Aekaae unonga B pase «byToHM3auusa Havano uBeTeHus», oTaBa oTpac-
TaeT B cpeaHem 3a 30-40 cytok. B 2018 roay nepBbIn YKOC AOHHWKA NPOBENU Ha 2 Heaenu nos-
Xe, Yem 06bl4HO, OTaBa chopmMumpoBanachk 3a 36 CyTOK. YPOXXaNHOCTb KOPMOBOW MacChl JOHHMKA
¢ obpaboTkor Muan-Arpo ¢ y4eTom OTaBbl B 00LLem ykoce coctasuna 32,4 1/ra, 4yto Ha 36,1%
OOCTOBEPHO MpeBbilaeT BapnaHT 6e3 06paboTku. [Jonsa BTOPOro ykoca y AOHHMKA, Kak NpaBuno,
HeBeNnKa, OHa 3aBMCUT OT NMOrOAHbLIX YCIOBUIA U BbICOTbI CPe3a, T. K. OH OTpacTaeT 13 NasyLuHbIX
noyek Ha ctebne. B 2018 rogy otaBa umena manyto gonto B obLiem ypoxae, a npmbaska eé K
KOHTponto cocTtasuna 12,2% npu ypoxanHoctu 32,3 T/ra (tabnuua 3).

Tabnuua 3 — MNokasaTenu NPoAyKTMBHOCT 6OOO0BLIX TPAB B MUTOMHYMKE No usydenuto MHIMN 3a 2018-2021 rr.
Table 3 — Indicators of productivity of legumes in the nursery for the study of NGD for 2018-2021

YpoxanHOCTb 3eneHon Macebl, | YpoxanHoCTb ceMsH, | foa npu-
ykoc+oTaBa, T/ra / Yield of green kr/ra / Seed yield, |meHeHus /
BapuaHT onbiTa / Experience option mass, mowing + grass, t/ha kg/ha Year of
JTouepHa / LOoHHWMK / JlouepHa /| doHHuk / | applica-
lucerne melilot lucerne melilot tion
KonTponb (Boga) / Control (Water) 7,0 23,80 50,2 308,0
Muean-Arpo / Mival-Agro 8,8 32,44 70,9 399,0 2018
HCPg5 0,81 0,89 1,22 4,92
KonTponb (Boga) / Control (Water) 30,88 22,55 601,0 227,0
Muean-Arpo / Mival-Agro 38,38 24,54 861,6 240,0 2019
HCPg5 3,97 1,22 105,55 4,57
KonTtponb (Boga) / Control (Water) 51,1 15,45 1477 309,0
Mwuean-Arpo / Mival-Agro 58,5 15,78 239,5 429,0 2020
HCPg5 4,76 0,70 H 30,41 8,15
KonTtponb (Boga) / Control (Water) 24,78 15,17 51,8 401,0
Mwuean-Arpo / Mival-Agro 27,28 17,29 120,3 404,0 2021
HCPg5 2,21 0,71 88,7 6,49
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B aBrycte Habnoganca gedwvumt ocagkos, 'K namenunca go 0,21 n cnocobcreoBan
nepexoay pacTteHui K hopMMpoBaHMIO cemsiH. CpegHecyTodHasa TemnepaTtypa Bo3dyxa B CEH-
Ts0pe Obina Ha 3,4°C Bbile cpegHEMHOroneTHen, oeduumMT ocaakoB cocTaBun 25,7 MM, 4To
NpVBENO K OPY>KHOMY CO3pPEBAHMIO CEMSIH KO BTOPOWN Aekafe CEeHTS0ps C AOCTOBEPHbLIM UX Mpe-
BblleHnem Ha 91,0 kr npu obpaboTke MNMHI. YpoxxanHOCTb BereTaTuBHON Macchl MOLEPHbI TakkKe
Obina 6onblwe Ha o6paboTaHHOM BapuaHTe C JOCTOBEepHOM npubaskon 25,7%. BTopon ykoc no-
Crne NepBOro ckallmBaHus, B rof nocesa foLepHa B HaLWMX ycnoeusax opmupyeT, Ho bnaroga-
ps TOMYy 4YTO CyMMa aKTUBHbIX TemnepaTtyp ceHTAabpsa Obina Ha 102°C Bbiwe cpeaHEMHOroneTHe-
ro nokasarterns, Nony4Ynnn ypoxam CemMsiH B rof nocesa, HECMOTPS Ha MO3AHWIA CPOK 3aKknagku
onbiTa. MNMponsBoanTenb rapaHTMpyeT nNpmbaBky ypoxas oT npumeHeHns Muean-Arpo 20-40% wm
bonee, B 3aBUCMMOCTM OT KyNbTypbl U yCrioBui BbipawwmBanns [13]. [JaHHble CEMEHHON NPOAYK-
TMBHOCTMW B BapuaHTe ¢ o6paboTkor Obinn Ha 41,2% Bbille KOHTPOIS.

BecHa 2019 roga 6bina paHHAs, Cymma akTMBHBLIX TemnepaTtyp anpens coctasuna 145,3,
KONMYEeCTBO OCaZKOB HAXOAMIIOCk B npedernax HopMbl, MOYBa NporpeBanack PaBHOMEPHO M OTpac-
TaHWe NoLepHbl HaYanoch B 6aronpusTHBIX YCIOBMSX, @ NOCEB AOHHUKA MPOBENW B PaHHUI CPOK —
30.04.19 r. Main oTnum4yancs nocTeneHHbIM HapacTaHuem TemnepaTyp. Konuyectso cpegHemecsay-
HbIX 0CagKoB Ha 4,6 MM MpeBbILLANO CpeaHEeMHOoroneTHee 3HadveHue. VIloHb xapakTepusoBanca no-
CTENEHHbLIM NOBbILLEHWEM CPEAHECYTOYHBIX TEMMNEpPaTyp, HO HEQOCTATOK Briark NMPUBEN K CHDKEHUIO
'TK go 0,17. O6paboTky MNMHI B noceBe ntoLepHbI NPOBENN B NEPBOM AEKae VIOHS, a NepPBbIN YKOC
22.06.19, n oHa okasana BbIpaXXeHHOEe BMUsHWE Ha NMPOAYKUMOHHbLIA npouecc. locne oTvyxaeHus
3eneHon mMaccbl nepeoro ykoca ¢ 26 no30 mnoHsA Bbinano 6,2 MM 0cagkoB 1 B uone 32,7 npu Hopme
50,0 MM, HO cpeaHecyTOvHas TemnepaTtypa Bo3ayxa npu 3ToM Obina NOHWXKEHHOW. Tak, B cyMMme
OBYX YKOCOB BapWaHT onbiTa ¢ 06paboTKoN No NpoayKTUBHOCTU KOPMOBOW MacChl MOLEPHbI JOCTO-
BEPHO NpeBbILan KOHTPoNb Ha 24,3%. B oTnnumne ot AoHHMKa 6enoro OgHOMETHEro y nouepHbl
OTaBa BHOCUT CYLLECTBEHHbIN BKNag B (hOPMUPOBaHME OBLLEro ypoxas, T. K. OHa OTpacTaeT U u3
NasyLUHbIX NOYeK Ha cTebne, U U3 CrsALWKMX NOYEK B KOPOHKE, KOTOPbIE NPOBYKOaKTCs NOCNe OTYYXK-
OeHNsi BereTaTMBHOM Macchbl. CHMXeHWe cpenHecyTodHou Temnepatypbl B uone go 20,3°C npwm
cpeaHeMHoroneTHeMm 3HadeHum 21,7°C B COBOKYMHOCTM C HEOOCTATKOM MPOOYKTUBHOW Briarn oTpa-
3UN10Cb Ha ypoXkae KOPMOBOW MacChl JOHHUKA, KOTOPbLIN Obin Bbille Ha 06paboTaHHbIX AensdHKax Ha
1,99 T/ra, B nonb3y chonunapHon obpaboTkn. [ons otaebl He npeBbiwana 5,0%. BbisBneHo NponoH-
rMpoBaHHOe AencTBne obpaboTku, KOTOPOE HaYMHaET NPOABNSATLCA Npy PopMUMpPOBaHUM OTaBebl U
OOCTUraeT HaubormbLUE CTENEHU K MOMEHTY 0Opa3oBaHWs CEMsiH, ypoXan KOTOPbIX AOCTOBEPHO
NPEeBbICUN KOHTPOMbHLIN BapunaHT Ha 13,0 kr. CeMeHHasi NpoayKTMBHOCTL NOLIEPHbI BO BTOPOW rof
XM3HM Oblna caMon BbICOKOM 3a BCe rogpl U3ydeHus, obpaboTka npenapartom Muean-Arpo cyue-
CTBEHHO MOBbICWMA JaHHbIN NokasaTenb Ha 43,4%. PaHee yxe Oblna oTMeyeHa NonoxuTenbHas pe-
aKkumsa nouepHbl Ha ynyduweHne ycnosun npomspactaHnsa B 2018-2020 rr. npy nM3yvyeHuM OaHHOW
KynbTypbl B MOYBEHHO-KNMMATUYECKNX YCNOBUAX YOUMCKOro Hay4yHOro nogpasaenenus bawkmpcko-
ro HINCX YoUL| PAH [16].

BecHa 2020 roga xapakrepusoBanacb AnuTeNbHbIM HaCTyNfeHMeM, YCTOMYMBOe noTtense-
HMe Hadanocb ¢ 26 anpens. CymMma akTMBHbIX TemnepaTtyp Mecsua coctasuna 86,5 npu Hopme
109,0°C, cpeoHemecayHaa Temnepatypa Bo3gyxa Aepxanacb Ha yposHe 7,3 °C, npu konuyectse
0CaaKoB 29,5 MM, Takme YCroBus NPMBENU K BbITAMMBAHWIO PACTEHUI MNIOLEPHbI HA Ha4YanbHOM aTane
pocta. NoceB aoHHuka nposenu 01.05.20, Bbicokaa cpefHecyTOdHas Temnepatypa Masd Ha oHe
aedvumTta 0CagKkoB MPUBENU K N3PEXMBAHUIO BCXOLOB 3@ CHET CHMXKEHUS MOSIEBOM BCXOXECTU, B
pesynbTate 4YacTnyHon rmbenu BcxodoB. KynbTypbl pasBMBanmMcb B CTPECCOBbLIX YCNoBusiX. MOHb
XapakrepusoBancs konebaHnmeM CpegHEeCYTOYHbLIX Temnepatyp, HO C JOCTaTOYHbIM KONMYECTBOM
0CaJKOB, YTO NPUBENO K YBENNYEHNIO MEXMa3HbIX NEPUOLOB Y pacTeHWn. B ¢BA3M ¢ 3TUM nioLepHa
AOCTUIMa YKOCHOWM CNenocTy TONbKO K TpeTben Aekage uoHs (22.06.2020). 3HaunTenbHOe NoHMxe-
HMEe CpedHEeCcyTOYHOM TeMnepaTypbl BO34yxa BO BTOpoW Aekage asrycta Ao 13,7°C He noBnuvsno Ha
nokasaTenu BTOPOro ykoca 3erieHon Macchl niouepHsl. Obpabotka Masan-Arpo okasana nosnoxu-
TenbHbIN 3EKT JOCTOBEPHBIM MOBbLILLEHNEM YPOXKANHOCTM KOPMOBOW MacChl B CyMME YKOCOB — Ha
14,5% GonbLue HeobpaboTaHHOro Maccuea. [JOHHMK B TakmMX YCNOBUSX pa3BmBarncst HeYL40BMNeTBOpK-
TenbHO, HO AOCTUI YKOCHOM (hadbl B 0ObI4HbIE Anst Hero cpoku 16.07.23 r. MNpu 3TOM 4OCTOBEPHOM
npmbaBkn yporxkanHOCTU HaasemHon maccekl B 2020 rogy He Habntoganock (pasHuua Beero 0,3 1/ra),
3aTo AencTeme 06paboTky B MOIHON Mepe NPosiBUNOChH Npv YOPMUPOBaHMM OTaBbl, JONSA KOTOPOW B
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ypoxae Oblna camon BbICOKOW 3a roabl uccregosaHuii u coctasuna 19,0% k obuien macce, a npe-
BbILLIEHNE OTaBbl K KOHTPONbLHOMY BapuaHTy ObIfo Bbilwe B ABa pa3a (52,7%). N cemeHHast npoayk-
TMBHOCTbL B ycnosusx 2020 roga npu obpaboTke npenapatom Musan-Arpo Gbina Bbille KOHTPONA Ha
38,8% y AoHHUKa 1 62,2% Yy NouepHbI.

BecHa B 2021 rogy Hadanacb C pe3Koro HapacTaHus Tenna, cpeaHecyTovHas TeMmneparypa
Bosayxa 10.04. 6bina 8,8°C, a Ha cnepylowmii geHb nogHanacb Ao 16,6°C, n gepxanace Oo
18.04.21 ropga. C 30 anpens nowso ycTonymeoe notenneHne, n goHHuK nocesnu 05.05.21 r. Otpac-
TaHWe nouepHbl MHTEHCMBHO Havarocb CO BTOPOW AeKadbl anpensa v npogorkanca 4o BTopon ae-
Kagbl MoHSA. HecMoTpsA Ha TO YTO OCaKOB B Mae Bbinarno MeHbLue, YeM B cpeHeM roay, Ha 13,2 MM,
pacTeHnst nouepHbl NPOL4OSPKUNN PaBHOMEPHO HapallmBaTb 3ereHy Maccy, U XOTa Ha 4-1n roq
XKM3HM U1 NMOMb30BaHMA OHa Oblna MeHbLUE, YeM B NpeabiayLline rofbl, TEHOEHUUSA N0 YPOXKaANHOCTM
MeXay M3ydaeMbiM1 BapaHTamm coxpaHunack. CyMma akTUBHBIX TeMnepaTyp OT Hadyana oTpacra-
HMSA pacTeHW MoLEepHbI 40 NepBoro ykoca bbina Ha 251,6°C GonbLue, 4eM B cpefHui rod. Ypoxan-
HOCTb 3erieHoln Macchl B obpabaTtbiBaeMOM NoceBe NpeBkiLlana KoHTposb Ha 2,2 T/ra nnum Ha 11,1%.
ABTOpbI CTaTbh M3 BpsHCkon 0bnacTn Takke OTMEYalT CYLLECTBEHHOE CHUXKEHME YPOXaMHOCTU
KOPMOBOW MaccChl JIHOLEPHbI B OAHOBWOOBOM MOCEBE Ha YETBEPTLIN MO XM3HU CBA3bIBasi 9TO C Ma-
TNOCHEXXHOW 3MMOW N HEAOCTATKOM 3amnacoB BrarM B NnoYee, a Tak XXe ¢ Gronornyeckumm ocobeHHo-
CcTaMK KynbTypbl [17, ¢. 6]. Hawu aaHHble conpsraoTcs ¢ NpoBoANMbIMU UCCNEAOBaHUAMMN, HECMOT-
P Ha MPUHAANEXHOCTb K pasHbIM CBETOBLIM 30HAM U PErMOHY BO3AENbIBAHNSA CEMNbCKOXO3ANCTBEH-
HbIX KynbTyp. HapacTtatowas 3acyxa okasana BfvsiHMEe Ha passBuTue pacTeHun nouepHsbl. [ocne
nepBoro ydyeta KOPMOBOW MaccChl fOLEPHbI NPOAOIMKMITOCh YCTONYMBOE HapacTaHue cpeaHecyToq-
HbIX TemnepaTyp, uonb 6bin Tennee Ha 1,7°C, Yem 06bIYHO, NPV MUHUMAanbHBLIX ocagkax ' TK = 0,24.
BTopon ykoc ntoLepHbl hopMmMpoBarncs B YCroBUSAX NPUBAMKEHHbIX K NYCTbIHE, B CBA3M C 3TUM Mpw
HebonbLLIOoM BbiCOTEe pacTeHui 0,38 M, Hauancsa nepexon K hOPMUPOBAHNIO FeHEPATMBHbBIX OPraHoB.
[Hons otasbl 6bina MUHUMaNbLHOW 3a BCe rogbl OTHOCUTENBHO obLen cymmbl ypoxas 19,5%. MNpu-
GaBka 3eneHon Macchbl Y AOHHUKa cocTtasuna 1,6 T/ra unn 10,1% OTaea Ha noceBax JOHHWMKA cdop-
MupoBanacb 3a 41 cyTku, eé AoneBoe ydacTve B O0LLEM yyeTe KOPMOBOW Macchl Obina Ha ypoBHE
9,6% npu gonmapHon obpaboTke. CemsaH MoNy4nnn Ha onpbickMBaemMoM obpasue Ha 3,0 kr/ra
OonbLue, Ha hoHe camon BbICOKOW oTAaum (76,7%), 3a BCe rofbl SKCNEPUMEHTA OTHOCUTENBHO YPO-
Xasi npubnuxeHHoro k cpegHemy 2019 rogy.

3aknto4veHue. PaccmaTtpuBas pesynbTaThl 1abopaTopHOro onbiTa, yCTaHOBUAW NOMOXUTENb-
HOe BNUAHME MOHMKEeHHOWN (Ha 20%) KoHUeHTpauuu perynartopa pocta Musan-Arpo oT pekoMeHao-
BaHHOW MpOM3BOOMTENEM Mpenapata Ha POCTOBblE MPOLECChl HavanbHOW CTaauM OHToreHesa. OTO
BblpaXkanocb B YBENUYEHUM NIMHENHOrO POCTa KOpEeLUKa y NiouepHbl Ha 5,7 MM, OTHOCUTENBHO PEKo-
MEHLOBaHHOM [03bl U Ha 2,5 MM OTHOCUTENBHO KOHTPOSSA (BoAda) C ONTMMarbHOW ANWHHOM pocTka. Y
OOHHMKA, KaK y crneuManuanpoBaHHOro mMtomenunopaHTa, AfMHa Kopellka yBenuymeanacb npu no-
BbILLEHHOW KOHLeHTpauum Ha 1,8 MM B CBSI3U CO CneundUIeckMmMmn 0COBEHHOCTAMM KynbTypbl. AHa-
N3 4YeTbIpex NETHUX MONEeBbIX UCCNenoBaHUM Mokasarn MPOSIOHrMPOBaHHOE MONOXUTENbHOE Oen-
cteue npenapata Musan-Arpo Ha 6060Bble Tpasbl, YTO obecneumBaeT NpubaBKy YpoXXamlHOCTU KOp-
mMoBon Maccbl oT 10,1 go 25,7% y niouepHbl U gocturana 36,1% y goHHuka. MNMpubaBka ceMeHHoMn
npoaykTneHoctn 6bina B npegenax 5,7-38,8% y goHHuka n goxopuna o 232,3% y nouepHbl, 4YTo
0COBEHHO aKTyanbHO A5 AaHHON 6000BOI KyNbTypbl.

Conclusions. Considering the results of the laboratory experiment, a positive effect of a re-
duced (20%) concentration of the growth regulator Mival-Agro from the drug recommended by the
manufacturer on the growth processes of the initial stage of ontogenesis was established. This was
expressed in an increase in the linear growth of the root of alfalfa by 5.7 mm relative to the recom-
mended dose and by 2.5 mm relative to the control (water) with the optimal long shoot. In sweet clo-
ver, as a specialized phytomeliorant, the length of the root increased with increased concentration by
1.8 mm due to the specific characteristics of the crop. An analysis of four summer field studies showed
a prolonged positive effect of the drug Mival-Agro on leguminous grasses, providing an increase in
forage vyield from 10.1 to 25.7% for alfalfa and reached 36.1% for sweet clover. The increase in seed
productivity was in the range of 5.7-38.8% for sweet clover and reached 232.3% for alfalfa, which is
especially important for this legume crop.
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Introduction. Currently, with the development of the agro-industrial potential of Kalmykia, as well as, in
general, Russia, it is impossible not to think about the development of a feed base for farm animals. Only
the development of advanced agrotechnical techniques will not only make up for the shortage of agricultural
products, but also multiply it, while preserving both soil fertility and the ecological balance of the environ-
ment. The cultivation of adaptive varieties and hybrids, more highly productive and more resistant to various
diseases, is becoming increasingly relevant, but most crops are not fully tested and require further careful
study and introduction into production. Sorghum crops have the greatest unpretentiousness and plasticity,
are able to withstand extreme abiotic factors and lack of soil moisture, which happens very often in the
Southern regions of our country. Under such conditions, sorghum crops have significant advantages over
other forage crops and can become a basic crop in the production of feed. Object. Ecological testing of four
varieties of grain, sugar and herbaceous sorghum was carried out at the Agricultural Faculty of KalImSU.
Materials and methods. The research was carried out on the study of four varieties of grain, sugar and
herbaceous sorghum at the educational and experimental field of KalimSU. The plots had a size: width 0.7
m, length 7 m, area 4.9 m2 each variant had 4 repetitions without seed treatment and 4 repetitions with
seed treatment. Fertilizers were applied in doses of N60P40 and N90OP60, the scheme of the experiment
also included an option — without fertilizers. The seeding rate for the variants was 0.3 million germinating
seeds per 1 ha. To study this issue of the expediency of using biological preparations for the growth and
development of sugar sorghum, sorghum seeds were treated 1:30 before sowing. The flow rate of the work-
ing solution was 0.02-0.04 I/t. Results and conclusions. The conducted analyses have shown that the
green mass obtained from sorghum crops has quite good nutritional properties, thanks to the combined use
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of nitrogen-phosphorus fertilizers and biostimulants of growth. The content of crude protein in the dry mass
without the use of biostimulants in the control ranged from 10.89 — 11.81%. The amount of protein content
increased depending on the use of doses of fertilizers N60OP60 — 10.95% and N9OP90 — 11.09%.

Keywords: sorghum crops, sorghum yield, plasticity of sorghum crops, sorghum cultivation conditions.

Citation. Evchuk M. V., Petrov N. Yu., Batyrov V. A., Dzhirgalova E. A., Khulkhachieva L., Bolaev B. K,
Arylov Yu. N. Effect of Biological Preparations on Productivity of Sorghum Crops on Light Chestnut Soil of
Kalmykia. Proc. of the Lower Volga Agro-University Comp. 2024. 2(74). 95-103 (in Russian).
DOI:10.32786/2071-9485-2024-02-11.

Author's contribution. The authors of this study directly participated in the formulation of the program, the planning of
the experiment, the accounting and analysis of the data obtained, in the presentation of conclusions and the formation of
proposals to production. The authors of this article have studied and approved the final version of the article.

Conflict of interest. The authors declare that there is no conflict of interest.

Y[IK 633.17(470.47)
BITMAHUE BUOMNPENAPATOB HA I'IPO,D,YJ(TI/IBHOCTI: COPIroBbIX KYJIbTYP
HA CBETNO-KALULTAHOBOMU NMNOYBE KAJIMbIKUA

'EBuyk M. B., kaHOuOam cesnbCKoX035liCMBEHHbIX HayK, aCCUCMEeHM
2I'Ie1'pos H. IO OOKMOP CernbCKOX035UCMBEHHbIX HayK, npogeccop
BaTprOB B. A , KaHOuGam CesibCKOX0351UCMBEHHbIX HayK, OoUeHm
'Mxupranosa E. A KaHdanm CerlbCKOX03[lICMBEHHbIX HayK, O0UEeHM
'Xynxauuesa J1., 6akanasp
1BonaeB B. K., dokmop cenbCKoxo35UCcmeeHHbIX HayK, Mpogheccop
AprHOB IO H., dokmop buonozudeckux Hayk, npogeccop

"Kanmbiukutdi 2ocydapcmeeHHbIl yHusepcumem um. b. b. [opodosukosa
2. dnucma, Pecny6nu1<a Kanmbikusi, Poccutickasi @edepayus
20re0y BO Bonzozpadckuti FTAY
2. Boneoepad, Poccutickas ®edepayus

Cmamabsi ony6nukoeaHa e pamkax dessmenibHocmu KoHcopuyuyma no ycmoliivueomMy pa3eumuro MsICHO20
)XxueomHoeodcmea 8 Poccutickoli ®edepayuu, co30aHHO20 Ha 6a3e
@rboy BO «Kanml'yY um. b. b. lopodosukoga»

AKTyanbHOCTb. B HacTosllee BpemMsi nMpu pasBUTUM arponpOMbILLNEHHOrO noTeHumana Kanmbi-
Knn, a Takke B Lienom Poccun HEBO3MOXHO He AymMaTb O pa3BUTUM KOPMOBOW 6asbl Ansi CENbCKOXO3S -
CTBEHHbIX XXMBOTHbIX. TONbKO pasBUTUE MEPEOOBbLIX arpOTEXHUYECKUX MPMEMOB MO3BOJIUT HE TOSMbKO BOC-
MOMHUTL AeUUMT CEeNbX03MPOoAYKLMM, HO N TakKe MPEYMHOXWUTb €€, C COXPaHEHWEM, KaK MOYBEHHOro
NOAOPOAUS, TaK M IKOSOrMYECKOro paBHOBECUS OKpyKatoLen cpepbl. Bce Gorblue cTaHOBUTCS akTyarb-
HbIM BO34ernbiBaHWE adanTUBHbBIX COPTOB U rMbpnaoB, 60nee BbICOKONPOAYKTUBHBIX M Boriee yCTOMYMBBIX K
pasnuyHbIM 3aboneBaHVsIM, HO BOMBLUMHCTBO CEMbCKOXO3AWCTBEHHBLIX KyNbTYp HE MOJSIHOCTLIO anpobupo-
BaHO 1 TpebyeT AanbHENLWero BHUMATENbHOIO U3yYeHUs U BHeAPEHUs B npom3BoacTBo. CoproBble Kyrb-
Typbl 06ragalT HaubOSMbLUEA HEMPUXOTAMBOCTBIO M MNACTUYHOCTBIO, CMOCOOHBI NPOTUBOCTOATH 3KCTpPE-
ManbHbIM abuoTUYECKUM haKTopaM U HEXBATKE MOYBEHHOWN BMaryn, YTo GbIBA€T OYEHb YaCTO B HXKHbIX pe-
rMOHax Halen cTpaHbl. B Takux ycnoBmusx CoproBble€ KyMbTypbl UMEIOT 3HAYUTENbHbIE NPeuMyLLecTBa ne-
pea ApyrMmu KOpMOBbLIMM KyNbTypaMu U CNOCOBHbLI CTaTb 6a3NCHON KynbTypor NPy NPOU3BOACTBE KOPMOB.
O61bekT. Ha arpapHoM dakynbteTe KanmlY mpoBOOUNMCH 3KOMOrMYECKOE MCMblTaHWE YEeTbiPpeEX COPTOB
3EepHOBOro, CaxapHOro M TpaBsaHUCTOro copro. MaTtepuanbl U meToAabl. VccneqoBaHus NPOBOAWMNCH MO
M3YYEHMIO YETLIPEX COPTOB 3EPHOBOrO, CaxapHOro W TPaBSAHWUCTOrO COPro Ha y4€6HO-OMbITHOM More
«KanmY». lensiHku umenu paamep: wipuHa 0,7 M, anvHa 7 M, nrowaab 4,9 M, Kaxaslil BapuaHT umen 4-
€ MoBTOpHOCTUN 6e3 06paboTkn cemMsH N 4 MOBTOPHOCTU C 06pa60ﬂ<om ceMsiH. BHocunueb yoobpeHnust B
0o3ax NgoP4o 1 NgoPso, Cxema onbiTa Bkmovana Takke BapuaHT — 6e3 ynobpeHuin. Hopma BbiceBa no Bapu-
aHTam coctaBuna 0,3 MIH. BCXOXMX ceMsH Ha 1 ra. [na u3yy4yeHus gaHHOro Bonpoca LenecoobpasHocTu
NCMnonb30BaHUsi bronpenapaTtoB Ha POCT U pa3BUTME CaxapHOro COpro A0 MoceBa npous3Benu obpaboTky
cemsiH copro 1:30. Pacxog paboyero pacteopa coctaBun 0,02-0,04 n/1. Pe3ynbTaTthbl U BbiBoAbI. [poBe-
OEHHble aHanu3bl MoKa3anu, YTo nonyvyaemas 3enéHas Macca M3 COproBbiX KynbTyp obriagaeT 4oCTaTouHO
XOPOLUMMW NUTaTeNbHbIMKM CBOMCTBaMM, Brnarogapss COBMECTHOMY WCMOMb30BaHMIO a30THO-OCHOPHBLIX
yAo6peHun n buoctumynaTopoB pocta. CogepkaHue Cbiporo NpoTerHa B Cyxon macce 6e3 ucnonb3oBaHus
BMOCTUMYNATOPOB Ha KOHTporie coctaBuio oT 10,89-11,81%. KonuyecTBo cogepaHusi npoTemHa Bo3pac-
Tano B 3aBUCUMOCTM OT UCNOSIb30BaHMsA 03 yAoopeHun NgoPeo — 10,95% 1 NgoPgo — 11,09%.
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Knroyeenle crnioea: copzosbie Kynbmypbl, ypoxaliHOCMb Copao, MnacmudyHOCMb COP208bIX Kyilb-
myp, ycriogusi 8030e/bigaHUsi cOP20.

UutnpoBanue. EBuyk M. B., NeTtpos H. 0., Bateipos B. A., [bxupranosa E. A., Xynxauyuesa J1., bonaes b. K.,
ApbinioB 0. H. BninsHue 6uonpenapaToB Ha NPOAYKTMBHOCTb COProBbIX KyNbTyp Ha CBETMO-KalTaHOBOM
nouse Kanmbikun. M3gecmusi HB AYK. 2024. 2(74). 95-103. DOI:10.32786/2071-9485-2024-02-11.
ABTOpCKMﬁ BKnaa. Bce aBTOPbl HaACToALLEero nccrnenosaHua npuHMManu HenocpeacTtBeHHoe yyYactue B niiaHupoBaHUK,
BbINONMHEHUN UNK aHanu3e OaHHOro uccrnegoBaHUuA. Bce aBTOpPbI HaCTOﬂLLl,eVI CTaTbM O3HAKOMUIUCb C NpeacTaBfiEHHbIM
OKOHYaTellbHbIM BapuaHTOM U 0,D,06pVIJ'IVI ero.

KoHdnMKT nHTepecoB. ABTOpbI 3a8BMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepeHue. [No4BeHHO-KNMMMaTHYeckme ycnosust Pecnybnukn Kanmbelknst oTHOCATCS K 30-
HaM C 3acylWwnuBbIM M OCTpO3acywnuebiM knumatom [1-5]. Mpon3BOACTBO M BO34enbiBaHUE
CENbCKOXO3SMCTBEHHbIX KyNbTyp SABMASIETCA TPYOOEMKON 3agaden, TpebyloLlen paumoHanmctTuye-
CKOrO MOAXoda K KaK4on B OTAENbHOCTU B3SITON KynbType, Tak M arpOTEXHONOMMYECKNX NPUEMOB
B LIENOM U B KaXKJoM oTAesbHOM crny4vae [6-9].

B cBA3Kn ¢ aTMM OAHOM M3 BeayLMX 3aday BbICTynaeT obecnevyeHne ctabunbHOro npons-
BOACTBO KOPMOB, KOTOpble OTBEYalT NOTPEOHOCTAM pPasBUTUS NMPOMbILLNIEHHOrO XMBOTHOBOA-
CTBa 1 ero cneumanusauun Ha oyaywee [10, 11, 12].

B aKkcTpemarnbHbIX YCNOBUSIX COProBble KyrNbTypbl CMOCOOHBLI NPOSIBATL OrPOMHYIO MIacThy-
HOCTb M NPV NPaBWUIbHOM WX BO34ENbIBaHUM Bcerga obecneynBatb CTaburbHbIE N BbICOKME YpoXam
[13, 14]. Mpu BO3gENBIBAHUN N UCMONB30BAHUU COProBbIX KYyMNbTYp crieqyeT, B OCHOBHOM, 3HaTb UX
rnaBHble OeHOMNOorMYecKkne XxapakTePUCTUKK, KaKk TEXHOITOrMYECKNe, Tak 1 PU3NONOrMYecKme.

Copro npeacraenseT cobor nnacTuYeckyto KynbTypy, CNocobHyto obecneunsaTtb JoCTa-
TOYHO BbICOKME YPOXXaNHOCTM 3eMNeHON Macchl U 3epHa B JOCTAaTOMHOM pasMepe nnoLlagen u nx
KOHdpurypaumi. MNMpu pacnonoxeHnm Ha eanHuLe Nnowaan He3HaAYUTENbHOrO Yucna pacTeHun
COPro aKkTMBHO KYCTUTCS, obpasyeT o6beMHblE METENKU, N MyTEM 3TOr0 POPMUPYETCHA rapaHTu-
pPOBaHHbIN ypoxan. B TOM criydae Koraa noceBbl CUSbHO 3aryLleHbl, KyLeHUe 3Ha4YUTENbHO CHU-
KaeTcs, MOHMXKAEeTCa Macca 3epHa ¢ 1 MeTenku, HO 3HaYEeHUsT YPOXKarlHOCTU HE CHMXKAKOTCS, Tak
KaK yBENnM4YMBaETCS KONMMYECTBO NPOAYKTUBHBLIX METENOK HA eAMHMLE U3yHaeMon nnoLaau.

B HayyHO-nccnepoBaTenbCKOM nuTepaType B nocrnegHue rofbl NosiBNAETCA MHOMo cBe-
OEHWI O BbICOKOW aKTUBHOCTU PErynsitTopoB pocTa U MX NPOM3BOAHLIX HA pacTeHns. B yacTtHoCTy,
CYyLLEeCTBEHHOE OOLUMPHOE pacrnpoCTpaHeHUe MonyyYunn BeLlecTBa, KOTOpble CO3haHbl Ha Gase
FYMUHOBbLIX KUCNOT. [JOCTaTOYHO BbICOKAsi MX aKTMBHOCTb YCTaAHOBIEHA B OMbiTax ¢ O0MbLUMH-
CTBOM CEJIbCKOXO3ANCTBEHHbIX KynbTypam. HO HegocTaToyHoe M HEMOSTHOLLEHHOE UX YUCNOo U
pasHoobpa3sne SKCMEPUMEHTOB MO PasHbIM MOYBEHHO-KIMMMATUYECKMM pPErMoHam, pasnuums B
METOAOSMOrMYecKon MNOCTAHOBKE OMbiTa, MPUMMEHEHWE B KavyecTBe CyOBbEKTOB MCCNeaoBaHWUi
KynbTyp, KOTOPbIE OTHOCATCS K Pa3fiMyHbIM XO35ACTBEHHO-OMONOrMYECcKMM rpynnam, aTo eLe He
NMO3BOMAT B MOMHOM Mepe cuYnTatb 3agady GUMoperynsaTtopoB pocTa pacTeHui MOSTHOCTbIO pas-
pelueHHON. Tak, B Hay4HOW nuTepaType A0 NOCnedHEero BpeMEHW MpakTUYeckn HeJoCTaeT cBe-
OEeHNNn 00 OT3bIBUMBOCTM 3EPHOBOrO, CaxapHOro, TPaBsiHUCTOrO COPro Npu KOMMSEKCHOM MCMOrb-
30BaHUN BUOCTUMYNATOPOB N MUHEpParbHbIX YAOOPEHUN.

MaTtepuanbi n metoabl. iccrnenoBaHusa NpoBOAMIM B YCNOBUAX HeobecneyeHHon Bna-
rov 6orapsbl C LenbH BbIABUTbL OCOGEHHOCTM MeTabonnama CoproBbiX KynbTyp B YCOBUSAX LiEH-
TpanbHou 3oHbI Pecnybnunkn Kanmbikus.

CraBunacb 3agaya n3y4nTb BNMAHME BUONOrMYECKM aKTUBHBIX U aHTUCTPECCOBbLIX Mpe-
napaToB Ha POCT U pasBUTME COProBbiX KynbTyp. Ha arpapHom dhakynbtete Kanml'Y nposogu-
JINCb 3KOSTOrMYECKOE UCMbITaHME YETLIPEX COPTOB 3€PHOBOI0, CaxapHOro U TPaBsHUCTOro COpro.

WcecnepoBaHus NpoBOAWMNCE MO U3YYEHUIO YeTbipeX COPTOB 3€pPHOBOrO, CaxapHoro u
TPaBSIHUCTOrO COPro Ha y4ebHo-aKkcnepmMmeHTansHoM none «Kanmly».

Henankn nmenn pasmep: wupuHa 0,7 M, gnuHa 7 m, nnowaab 4,9 M2, KaxkObl BapuaHT
nmen 4-e NoBTOpHOCTM 6e3 06paboTkn ceMsiH U 4 NOBTOPHOCTKN ¢ 06paboTkon ceMsiH. BHocunucb
yaobpeHus B gosax NgoPso 1 NgoPso, CXeMa onbiTa BKMOYana Takke BapuaHTt — 6e3 yaobpeHui.
Hopwma BbiceBa no BapmnaHtam coctasuna 0,3 MIH. BCXOXUX CEMSIH Ha 1 ra.

[nsa n3ydeHnsa gaHHoro Bonpoca LenecoobpasHocTM UCNonb3oBaHusA duonpenapaToB Ha
POCT M pasBUTME CaxapHOro copro Ao nocesa npomuasenu obpaboTky cemsiH copro 1:30. Pacxon
pabo4ero pacteopa coctasun 0,02-0,04 n/t.
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Mo dakTopy A — n3dydanu ycrnoBusi MMHeEparbHOro NMTaHWs pacTeHWIA COPro no BapuaH-
Tam: 6e3 yaobpeHuin — koHTponb, N3oP3o; NeoPeo; NooPgo.

Mo cpakTopy B — nsyyanu acpekTMBHOCTb CTUMYISATOPOB pocTa.

Mo gakTopy C — n3ayvanu copta CoproBbIX KyrnbTyp.

Llenbto Hawmx mccnegoBaHui SBnsieTca cOop AaHHbIX O pasBUTUM MOCEBOB COProBbIX
KynbTyp B 3aBMCUMOCTU OT MOYBEHHO-KIMMATUYECKUX YCIOBUI, yAOOPEHUn n obpaboTkn cemsiH
Ouonpenapatamu, a Tak Xe LenecoobpasHOCTb NPOBEAEHUSA OAHHLIX MEPONPUSATUA Npu Bo3ae-
NbIBaHUM [aHHBIX COPTOB B YCroBusx Gorapbl. HabniogeHwss npoBoavMnM nyteM MOCTOSAHHOro
KOHTpONSA 1 yyeTa Ha obbekTe.

Pe3synbTaTtbl n o6cyxpaeHue. B Hawmx onbiTax ObINO YCTAHOBNEHO, YTO PasfmyHble
npuemMbl 0O6paboTkM CeMsiH BMONMOrMYEeckn akTUBHBIMW NpenapaTtaMmy Nno-pasHoMy BIUSAKOT Ha MNo-
NEBYI0 BCXOXECTb CEMSAH COproBbIxX KynbTyp. O6paboTka Guonpenapartamu yBenvynsaeT none-
BYIO BCXOXeCTb B npegenax oT 17% po 19%. U3 tabnuubl 1 BUMAHO, YTO cOpTOBas yucroTa y
BCEX COPTOB COPro BbICOKasA, a BOT BCXOXeCTb ceMsH konebnetcsa oT 82,5% po 94,7%.
HaMMeHbLUasA BCXOXeCTb CeMsiH y copTa CapBalumn. BbiCEAHHbIX CEMSH B KaXOoM rHesae 6bino
no 5 wryk. Nocne onpeaeneHnsa NOMeEBOM BCXOXECTU, cOenanu nNpopbIiBKY pacTEHUn B rHe3gax,
OCTaBMB NpW 3TOM MO OHOMY PACTEHMIO B KaXOM rHe3ge.

Tabnuua 1 — KauyecTBo CEMsH COProBbIX KyNbTyp
Table 1 — Quality of sorghum seeds

CopToBas Macca BbicesiHo MNonesas ObpaborariHbie /
Bcxo- Baowrno Processed
4nCcTOoTA, 1000 ce- | cemsaH Ha 1 M2/ BCXO-
Copt/ % / KECTe, | vam, rp/ | mPwr./ |HTIMETH ects, 9% | BSOWO | nonesas
X . % / ’ . Ascend- . wt./ M°/ | BCXOXECTb,
Variety Variety . Massa Seeds / Field o ;
. Germina ed pcs. / .. | Ascend- % | Field
varietal tion. % 1000 se- | sown per 1 m?2 germinatio ed pcs./ | aermination
purity, % | myan, gr | m?pcs. n, % n?]g 19 o
C.Mn.-110
SP-110 99,7 91,5 24,7 30 15 50 20 67
C.Mn.-210
SP.-210 99,6 86,7 24,6 30 10 33 12 40
C.n.-215
SP.-215 99,5 94,7 24,8 30 14 47 16 53
CapBawm
Sarvashi 99,2 82,5 24 1 30 20 66 22 73

*C.I. — CnaBsiHCcKoe none

Tabnuua 2 — KM npuxogsaiien GAP B noceBax caxapHOro COpro B 3aBUCUMOCTM OT POCTOCTUMYNSITOPOB, Y%
Table 2 — efficiency of incoming far in sugar sorghum crops depending on the growth of stimulants, %

[ata onpeneneHus / date of determination
Il | Il Il | Il Il
:i 0,36 0,94 1,46 1,78 1,59 0,98 0,53 1,11
ﬁ 0,44 1,30 2,30 3,22 2,61 1,23 0,58 1,65
E 0,51 1,90 2,51 3,61 2,73 1,40 0,60 1,91
g 0,53 2,03 2,66 3,80 2,80 1,45 0,63 1,98
:ﬁ 0,33 0,90 1,45 1,76 1,54 0,93 0,52 1,08
ﬁ 0,46 1,29 2,28 3,18 2,63 1,20 0,55 1,62
E 0,49 1,88 2,47 3,55 2,70 1,36 0,58 1,87
g 0,51 2,01 2,64 3,78 2,80 1,40 0,61 1,96
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B Hawem nonesom onbiTe Oblfia NocTaBneHa ogHa U3 OCHOBHbIX 3a4ay onpeaeneH1s oc-
HOBHbIX N3MEHEHNN (POTOCUHTETUYECKUX NOKa3aTenen B 3aBUCUMOCTU OT BUOCTUMYNATOPOB.

OnuTenbHOCTb accumMunupyoLLern pabodert NOBEPXHOCTU U €€ pa3mepbl yunTbiBaeT ¢o-
TOCMHTETMYECKMI NoTeHuman noceroB (Pr1). BennunHa cyTovHbIX MPMPOCTOB OPraHNYECcKoro Cy-
XOro BeLlecTBa npsmbiM 0Opa3om BnvseT Ha popMMpoBaHME ypoxas U onpenensiet YNCToTy
npoayktusHoro ¢otocuHtesa (Yrd). Begyulen 3agadern hOTOCMHTETUYECKOW NPOAYKTUBHOCTU
BbICTYNaeT adhpeKkTMBHOE NpmumMeHeHne aHeprun GAP. [Ins atoro Heobxoanm Gonee paumoHans-
HbI NOAX0[, K perynmpoBaHnio peXXMMoB: CBETOBOIMO, TEMMOBOro, BOAHOMO U MULLEBOrO.

B Hawwem onbiTe GbINN M3ydeHbl OCHOBHbIE (DOTOCUHTETMYECKME NOKa3aTeNM NoCeBoOB No
copTam 1 obpaboTaHHble BuocTumynaTopamu. [Nonesbie pe3ynbTaThl OMNbITOB NOKasanu, Y4To Ha
dopMmpoBaHMe 06LLIEN NTMCTOBON NOBEPXHOCTM HAa CBETIIO-KALLTAaHOBOW NOYBe B NOCEBAX caxap-
HOro COPro B 3HAYUTENBbHOW Mepe BNUAKT a3oTHO-docdopHble yaobpeHus. MNMonyyeHHble Hamu
nonesble JaHHbIe B OMblTax YTBEPXAAKT, YTO C yBENNUYEHUEM, COOTBETCTBEHHO, aCCUMUNUNPYIO-
e NOBEPXHOCTU MOBbIWAaeTCs KO3(MUMEHT 3 HEKTUBHOCTU aKTUBHON (POTOCUHTETUYECKON
pagnaummn (Tabnuua 3).

HabnopaeTtca 3To 4O KOHKPETHOro aTana, nocne Toro Kak OKkaH4YMBaEeTCsa aKTUBHbIA Npu-
POCT M HayMHAaIOT 3aKknagblBaTbCA PenpPOAYKTUMBHbIE opraHbl. [lonyyeHHble Matepuansl B xoae
npoBeaeHns akcnepnmeHTa gokasanu, 4to KMo ®AP y B3aTbIX COPTOB Ha AendHKaxX C MCMOMb30-
BaHMEM CTUMYNATOPOB ObINN BbILLE, MO OTHOLLEHMIO K KOHTpOoNto. Cambivi Beicokuin KM ®AP Ha
KOHTpone HabntopaeTcsa — 2,46 % Ha BapmaHTe C UCNoNb3oBaHUEM BuocTumynaTopa «AnbomuT».

N 2 (74), 2024

Tabnuua 3 — POTOCMHTETMYECKME NOKa3aTeNu B 3aBMCUMOCTU OT POCTOCTUMYIIATOPOB
Table 3 — Photosynthetic parameters depending on growth stimulators

Haunbonbluas
nnowaab tDI'I,2 l’"_'?.: Krmn ®AP, Cyxas
MITH. M° < r/m* N
NUCTLEB . % [ ouomacca, Buomacca,
dakTop B/ 2 AHewlra / CYTKM -
TbiC. Mm/ra / efficiency T/ra/ T/ra/
Factor B . FP, NPF, ) . .
Maximum 2. 2’| headlights, Dry bio- Biomass, t/ha
min. m“ < | g/m® < o
leaf area davs/ha da % mass, t/ha
thousand m%/ha y y
Kywenue / Tillering
E 18,2 0,321 1,28 - 1,18 5,80
ﬁ 31,4 0,815 2,15 - 1,26 7,21
o 33,7 0,960 218 ; 129 7.32
g 34,1 0,082 2,27 ; 1,32 8,60
TpybkoBaHue / Piping
E 22,4 0,621 1,80 - 1,48 8,77
A 40,6 1,545 2,20 ; 179 9,15
g 41,9 1,580 2,22 - 1,84 9,22
g 45,3 1,642 2,37 ; 1,95 9,64
Havano BbibpacbkiBanua metenku / The beginning of throwing out the panicle
E 29,6 1,221 2,12 1,02 3,10 15,8
ﬁ 52,6 1,615 2,24 2,12 4,36 17,2
o 53,5 1,660 2,29 2,20 4,49 17,9
g 64,1 1,952 2,66 2,46 512 18,6
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B BapuaHTax ¢ obpaboTaHHbIMU BUOCTUMYNATOPaMM CEMEHAMM COProBbIX KynbTyp Npo-
NCcXoansio 3aMeTHoOe yBeNUYeHUe Mo CPaBHEHWUIO C KOHTPOMEM Mrowaan NUCTbEB NPaKTUYecKu
Ha BCex BapunaHTax.

C npuMMeHeHMeM POCTOCTUMYNATOPOB KO3(hdmumMeHT adcpekTuBHoCcTM DAP BO3pacTan B
CpaBHEHUWN C KOHTPONEM MpakTUYecKn BABOE M 3Ta BeNMYMHa MeHAnacb B 3aBUCMMOCTU OT COp-
TOBbIX OCOGEHHOCTEN.

MHTEHCUBHbIN POCT aCCUMUNMPYIOLLEN NOBEPXHOCTN akKTUBHO npoucxoauT A0 ¢asbl Bbl-
OpacbiBaHUA METEnNkKW, Nocrne HaudnMHaeTCcs MELSEHHbI POCT PacTEHMI B CBA3N C YMEHbLUEHUE
aKTMBHOCTU AENCTBUSA BMOCTUMYMNSTOPOB.

MpoaykunoHHasa nnowaab TIMCTOBOM NOBEPXHOCTU 3aBucena OT 3HaYeHUNn POTOCUHTE-
Tnyeckoro noteHumana (®r1), KOTopbl OTpaxan He TONbKO 00bEeMbl, HO U MIHTEHCUBHOCTbL pabo-
TY NMNCTOBOW MOBEPXHOCTU, @ UMEHHO €€ ANUTENbHOCTb.

N 2 (74), 2024
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PucyHok 1 — OCHOBHble (hOTOCUHTETMYECKME NOKa3aTeNn COproBbiX KyNbTyp B 3aBUCUMOCTU
OT BMOCTUMYNATOPOB
Figure 1 — The main photosynthetic indicators of sorghum crops depending on biostimulators

BenuuuHa YIN® oyeHb CUITbHO 3aBUCUMT OT arpoOMeTeOopOosiorMyecknx ycrnosun, a B OCO-
OEHHOCTM OT paaAMaLMOHHbIX, BbICOKAA NPOAYKTMBHOCTb JIMCTHLEB MPU 3TOM MPOSIBNSAETCS He
TONbKO B a3y TpybkoBaHuMs, HO 1 B ha3dy Hanmea 3epHa. Ha KOHTpone 3Tn 3HayYeHus cocTaBns-
toT oT 1,28...2,12 r/M? ‘CYTKM, B TO BPEMS KaK NPy POCTOCTUMYNMPYIOLLEM BO3AENCTBMM OHA CO-
cTaenseT ot 2,15...2,66 r/m? "CyTKWN.
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PucyHok 2 — Xumuyeckuin coctas 3eneHomn macebl, %
Figure 2 — Chemical composition of the green mass, %

100



*kickk H3BECTHA Fkxkk

HH>XHEBOAXXCEKOI'O ArPOYHHBEPCHTETCKOI'O KOMIOAEKCA:
HAYKA H BBICIHEE ITPOPECCHOHAABHOE OBPA30BAHHE

Pe3ynbTaThl MccrieqoBaHUM nokasanwu, YTo npy Bo3AenbiBaHNM B GorapHbIX YCNOBMAX U B
YCIOBUAX HeOOCTaTOYMHOM YBMaXHEHHOCTU BbICOKO arpO3KOHOMUYECKUA 3PekT AOCTUTHYT
TONbKO Npy 06paboTke ceMsiH BMOCTUMYNATOPaMU, KOTOPbLIV BbI3bIBAET POCT PaCTEHUIN Jaxe npu
Temnepartype 40°C v nonHom OTCYTCTBWUWN OCaKOB.

lMoneBble HabnOAEHUA NOKa3anu, YTO M3MEHEHWS NNOLWaAN NMNCTLEB CYLLECTBEHHO Me-
HATCA OT NOrOAHbLIX YCIOBUA U nnowaan nntaHns. @OTOCUHTETUYECKUE NoKa3aTeNnn MeHANNCb
CYLLECTBEHHbIM 06pa3oM B 3aBUCMMOCTM OT CTI/IM%/J'IHTOpOB, CaMbll MaKCcMMarbHbIR Obin Npy 06-
paboTtke «AnbouTOM» M cocTaBun — 1952 MNH. M~ < gHeWn/ra, NpM 3TOM YnUCTas NPOAYKTUBHOCTb
doTocuHTesa bbina B npegenax ot 2,37...2,66 r/m? CYTKWN.

lMpoBeadeHHbIE aHanNM3bl Nokasanu, YTo nosiyyaemas 3efnéHas mMacca U3 COproBbIX KyJlb-
Typ obnagaeT JOCTATOMHO XOPOLUMMM MUTaTeNbHbIMM CBOWCTBaMK, Gnarogaps COBMECTHOMY
NCNONb30BaHUIO a30THO-POCHOPHLIX yaobpeHun u GuoctumynaTtopoB pocta. CogepxaHue Cbi-
poro npoTerHa B Cyxon mMacce 6e3 Mcnonb3oBaHMs GMOCTUMYMNSTOPOB Ha KOHTPOSe COCTaBUIIO OT
10,89-1,81%. KonunyecTtBo coaepkaHns npoTemHa Bo3pacTano B 3aBUCMMOCTU OT UCMONb30Ba-
HUS 003 yaoopeHnn NeoPgso — 10,95% 1 NgogPgo — 11,09%.

3akntoyeHue. AHanusbl BbIMOMHEHHOW paboTbl Nokasanu, YTo norydaemasi 3enéHas macca
N3 COproBbIX KynbTyp obnagaeT AOCTaTOYHO XOPOLUMMW NUTATENbHLIMWU CBOWCTBaMK, bnarogaps He
TOJNbKO KOMMMEKCHOMY MCMOb30BaHWI0 a30THO-pOCHOPHbIX yOoBpeHUn, HO 1 BUOCTUMYNSITOPOB Po-
cta. CogepxaHuve CbIporo nNpoTenHa B Cyxomn macce 6e3 ncnonb3oBaHust GUOCTUMYNATOPOB pocTa Ha
KoHTporne coctaenseT ot 10,89-11,81%, roe ero KonNnUMYecTBo BO3pacTaeT B 3aBMCMMOCTU OT UCMOSb-
30BaHnst a30THO-hOCGOPHbIX YaobpeHun ot 10,95-11,09 %.

Mo pesynbTaTtam NonyyYeHHOro XMMMUYECKOro aHanmaa y CoOproBbIX KynbTyp cogepkaHue Cblpo-
ro npotevHa ObINo B 3HAYUTENBHOM CTEMEHMW BbIlLE Ha BCEX BapuaHTax 3KCMEepMMEHTanbHbIX none-
BbIX OMbITOB. Ha koHTpone 6e3 ncnonb3oBaHust BUOCTMMYNATOPOB POCTa CoAEPKaHME CbIPOro npoTe-
MHa B CyXOM Macce COCTaBMMO 3a BeCb Nepuop nposeaeHus onbltoB B cpeaHem — 10,86%, npu BHe-
CeHnn N60P60 —10,93%, npun oose Ngopgo —11,06%.

Mpy COBMECTHOM UCNONb30BaHUN a30THO-POCHOPHbIX YA0OPEHUI 1 BMOCTUMYNATOPOB pocTa
YPOXalHOCTb 3€NIEHON MacChbl COProBbIX KynbTyp BO3pacTaeT MakcumaribHO npu AencTBumn Guoctu-
Mynartopa «AnbouTy.

Conclusions. Analyses of the work performed have shown that the resulting green mass from
sorghum crops has quite good nutritional properties, due not only to the complex use of nitrogen-
phosphorus fertilizers, but also to biostimulants of growth. The content of crude protein in dry weight
without the use of biostimulants in the control is from 10.89-11.81%, where its amount increases de-
pending on the use of nitrogen-phosphorus fertilizers from 10.95-11.09%.

According to the results of the obtained chemical analysis, the crude protein content of sorghum
crops was significantly higher in all variants of experimental field experiments. At the control without the use
of growth biostimulants, the content of crude protein in dry weight for the entire period of the experiments
averaged 10.86%, with the application of N60P60 — 10.93%, with the dose of N9OP90 — 11.06%.

With the combined use of nitrogen-phosphorus fertilizers and biostimulants, the yield of green

mass of sorghum crops increases as much as possible under the action of the Albit biostimulant.
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The study was carried out within the framework of the State task "Digital technologies for managing
agroforestry systems based on mathematical modeling, dynamic characteristics of the bioproductivity
of forest strips and agrophytocenoses in the changing climate of Southern Russia"

Introduction. An important element in the technology of cultivation of various crops, including potatoes,
contributing to the stimulation and stabilization of yield indicators corresponding to meteorological condi-
tions, is the use of growth regulators and micronutrients in chelated form. The updated correction of the
dynamics of plant growth and development, as well as the intensification of their adaptive capabilities with
the help of growth stimulants and "chelates", which allow achieving high plant productivity, increases the
resistance of plants to adverse agro-climatic factors, leads to an increase in the potential yield of crops. Ob-
ject. Potato varieties were studied: Utenok, Ivan da Marya, Arosa. Materials and methods. Studies on the
use of the drug Siliplant were conducted at an experimental experimental field site in 2021-2023 on the ba-
sis of the farm "Zvolinsky O. V." of the Chernoyarsk district of the Astrakhan region according to the well-
known method of B. A. Dospekhov (2011). Results and conclusions. An analytical analysis of the ob-
tained material showed that the use of an organomineral preparation is quite effective, it contributes to an
increase in yield, at the control it was 27.8 t /ha. The double combined use of Siliplant led to an increase in
yield equal to 48.9 t/ha, which is 21.1 t/ha more relative to the control yield. Growth regulators in the pro-
cessing of vegetative plants have shown their effectiveness in potato cultivation technology. In this study,
the chelated organomineral drug Siliplant was studied, the effect on crop yield, on the productive work of
the leaf surface, as well as photosynthetic potential, promotes the growth and development of tubers.

Keywords: potato varieties, fertilizer efficiency, silicon-containing chelated microfertilizer, Siliplant, plant
growth regulators.
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NMPUMEHEHUE CUNUIMJIAHTA KAK PETYJIATOPA POCTA NPU BO3OEJIbLIBAHUN
KAPTO®ENA B APUOHOU 30HE CEBEPHOI'O NMPUKACTIUA

13axap0|3a E. A., kaHOuGam cefibCKOX035UCMBEHHbIX HayK, doueHm
'MeTpoB H. 10., OOKmop CesIbCKOX035UCMBEHHbIX HayK, npogeccop
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Kysneuosa H. B., dokmop cenbCKoxo3gUCmMBEeHHbIX HayK, Mpogheccop
'rop6auesa 0. U., accucmeHm

"®re0y BO Bonzoepadckui FTAY
2OreHy ®edeparnbHblli HayYHbIU UeHmMp «A2pO3Kosio2uuU, KOMIEKCHbIX Menuopayuli
U 3awjumHoe riecopaseedeHue»
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UccnedoesaHue ebinonHeHo 8 pamkax I'oc. 3adaHusi «[Jughpoebie mexHonoz2uu ynpaeneHusi
asporsiecocucmemamu Ha OCHO8e MameMamu4ecko2o ModesiupogaHusi, QUHaMUYeCKUX XxapaKmepucmuk
6uonpodykmueHOCMU JIECHBIX MOJI0C U a2poghumoly,eHO308 8 YCII08USIX U3MEHSIIoW,e20Cs1 KiTluMama
HOza Poccuu»

AKTyanbHOCTb. BaXHbIM 3MEMEHTOM B TEXHOSIOTMU BO3AENbIBAHUSA PasfnM4YHbIX CEMbCKOXO3AM-
CTBEHHbIX KyNbTYp, B TOM YMcrne kapToderns, CNocoBCTBYOWMM CTUMYNSLMKN 1 CTabunmnsauum nokasarenen
YPOXXaMHOCTWN, COOTBETCTBYIOLLMM METEOPOSOrMYECKMM YCIIOBUSIM, SBMSIETCA MCNOJMIb30BaHME PErynsiTOpoB
pocTa 1 MUKpoyoobpeHun B xenaTHou hopme. AKTyanvM3mpoBaHHOE KOPPEKTMPOBAHME AMHAMUKM pocTa U
pa3BUTUSI PACTEHWIA, a TaKKe MHTEHCUMMKALUMSA MX aganTaluMoHHbIX BO3MOXHOCTEN NPW NMOMOLLM CTUMYIIS-
TOPOB POCTa U «XEnaToB», NO3BONALNX 0OMBATLCS BbICOKON MPOU3BOAUTENLHOCTY PACTEHWI, YBENNYU-
BaeT YCTOMYMBOCTb pacTeHWU K HeGraronpuaTHLIM arpoknMMaTUYeCcKMM dhakTopam, NPMBOLMT K MOBbILLE-
HUIO MOTEHLMArNbHOM YPOXKanHOCTM KynbTypbl. OBBbEKT. M3yyanucb copTta kaptodens: YTeHok, ViBaH ga
Mapbsi, Apo3a. MaTtepuanbl u metoabl. ViccriegoBaHvsa No NpUMEHeEHUO npenapata CununnaHT npoBo-
OWNMNUCb Ha 3KCMEPMMEHTANbHOM OMbITHOM y4acTtke nonsi B 2021-2023 rr. Ha 6a3e KOX «3BonuHckuii O. B.»
YepHosipckoro parioHa AcTpaxaHckon obnactu no obwenssectHon metoguke b. A. ocnexosa (2011). Pe-
3ynbTaTbl U BbIBOAbI. AHANUTUYECKUIA aHanNn3 Nosly4eHHOro MaTepuvana nokasan, Yto NpUMEHeHWe opra-
HOMMHepanbHOro Npenapara 4OBOSMbHO 3hEKTMBHO, 3TO CMNOCOBCTBYET POCTY YPOXXAMHOCTW, HA KOHTPOSe
OHa cocTaBnsna 27,8 t/ra. [1BonHoe KOMOMHATMBHOE MUCMOMNb3oBaHMe CununnaHta NpuBOAWMIIO K POCTY
ypoXXanHoCcTu paBHon — 48,9 T/ra, uto Ha 21,1 T/ra 6ombLue OTHOCUTENBHO KOHTPOMbHOM ypoXakHocTu. Pe-
rynsiTopbl pocta npu o6paboTke BEreTUMpYHLLMX PacTEHMI MoKa3ann CBO A(PMEKTUBHOCTb B TEXHOMOIMU
BO3AenbIBaHus kapTodens. B gaHHOM nccneaoBaHum M3yyeHbl XenaTHbl OpraHOMUHEParbHbIA Npenapat
CvnunnaHT, BO3OENCTBUE HA YPOXKAMHOCTb KyNbTypbl, HA MPOAYKTMBHYO paboTy NMCTOBOM NMOBEPXHOCTH, a
Takke POTOCUHTETUYECKOrO MOTEHLMANa, CNOCOBCTBYIOT POCTY Y PA3BUTUIO KIyOHEN.

Knroyeenle cnosa: copma kapmogpess, aghgpekmusHocmb y0obpeHul, KpeMHulicodepxxauwiee
xennamHoe MukpoydobpeHue, CununnaHm, peaynsimopbkl pocma pacmeHud.

UuntupoBaHue. 3axapos E. A., MNMeTtpos H. 0., KysHeuoBa E. A., MNMeTtpos K. H., KysHeuosa H. B., lNopba-
yeBa HO. W. MNpumeHeHne CununnaHTa Kak perynstopa pocta npv BO3gesbiBaHUU kapTodens B apuaHomn
3oHe CeepHoro lMpukacnua. M3secmusa HB AYK. 2024. 2(74). 103-108. DOI: 10.32786/2071-9485-2024-02-12.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HacTodALWlero uccneaoBaHna npuHMManun HenocpeacTtBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN UK aHann3e aHHOro nccrnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeIZ CTaTbn O3HAKOMUITIUCHL U 0,D,06pMJ'II/I
I'Ipe,ELCTaBJ'IeHHbIVI OKOHYaTenbHbIN BapnaHT.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BeegeHue. OgHMM U3 caMbiX BbICOKOMPOAYKTUBHBIX U Pe3ynbTaTUBHLIX MUKpOyaobpe-
HWIN 3TOrO HanpaBreHUs SBNSIETCS KpEMHUIcoaepKalllee xenaTtHoe MukpoyaobpeHne — Cunun-
NaHT C POCTOPErynupyloLwMMK, UMMYHOCTUMYNMPYIOLWMMK cBOCTBaMU. [NpenapaT BO3MOXHO
MCMNonb30BaTh Kak AN NpeanoceBHO 06paboTkM ceMsH, Tak U AN OnpbICKUBaHUS MOCEBOB OT-
AenbHO OT APYrMX CTUMYNSTOPOB pocTa. BUMOaKTUBHLIN KpEMHUIA, Kanuil U KOMMIEKC codepika-
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LLUMXCA MUKPOINIEMEHTOB CMOCOOHbI OKa3aTb MPsIMOE BIIMSIHWME Ha CBOWCTBA OMOMOrMyeckmx
MeMOpaH M KNETOYHYI CTEHKY, CNOCOBCTBYSI MX NPOYHOCTU, YCTOMYMBOCTM K HEBNAronpuaTHbIM
BHELLHMM BO34eNCTBUAM cpeqbl [2, 9].

B nocnegHue rofpl, B yCroBUsIX HECTaOMMBbHOW 3KOMOrMYECKOM CUTyauuu, NpsamMoe 3Ha-
YyeHue npuobpeTtaeT Guonoru3aums 3emnenenusl, HanpaefieHHas Ha MOryyYeHue 3KONOTrMYECKU
GesonacHon npoayKuuu.

Hanbonee nepcnekTMBHLIA U BO3MOXHBIA NMyTb 3KONOrM3aumm NpomM3BoacTea kaptodens —
BHEOPEHNE B TEXHOMOIMIO BO34ENbiBaHUA OMonpenapaToB U perynsitopoB pocTa, Co3AaHHbIX Ha
OCHOBE BbICOKO3I(h(PEKTUBHBLIX LUTAaMMOB bakTepui [4].

Mpenapat CununnaHT cnocobeH MOoBbIWAaTbL COAEPXKaHUE ayKCUHO8 N UUMOKUHUHO8 —
TE€X rOPMOHOB, KOTOPblE CMOCOOCTBYIOT CTUMYMSALMM POCTOBBLIX MPOLECCOB B PAaCTEHUU U Takxke
CununnaHT oTNnYaeTca aHTUCTPECCOBLIM 3PEKTOM.

KpemHuncogepxawee ygobperHve CununnaHT HanpaerieHo Ha o6paboTky nocagovHoro
mMaTepuana (cemsH, knybHen u T.4.), Beretmpylowmnx pacteHun. Npn obpaboTtke knybHen kapTo-
densa nponcxoauT NOBLILEHNE SHEPTUU MPOPACTAHUS, BCXOXKECTU, YTO CNOCOOCTBYET nosiBne-
HUO Gonee ApyxHbIX BCcxodoB. OnpbICKMBaHWE NO BereTauum pacTeHUn MoBbILAET UHTEHCUB-
HOCTb (POTOCMHTE3a, NOCTYNSIEHNE 3NEMEHTOB NUTAHNA, 3TO HanpaBfieHO Ha POCT YPOXXanHOCTU
KynbTyp, pa3BuMTME NWCTOBOrO annapara, KOPHEBOM cucTeMbl. KpeMHWiA, BXOOdAWMA B COCTaB
yAoOpeHns, CTUMYNNPYET YCTOMYMBOCTL K pasfmyHbIM CTpeccaMm, NoBbILLAeT MEXaHWYECKyHo CTa-
OMNBbHOCTb TKAHEN pacTeHWI, NPENATCTBYET NUTAHUIO BpeauTenen, npopactanuto cnop [1, 10].

Mpenapat obnagaeT BbICOKOM afare3noHHOW CMOCOBHOCTBIO, B rMaponu3e obpasyeT no-
PUCTYIO MMEHKY, KOTopas GnaronpmaTCTBYET hmKcaLMm NecTMUMAOB Ha NMOBEPXHOCTU pacTeHus,
KPEMHMIA YyCUNMBAET MOrMOLLEHNE NECTULNAOB, CKOPOCTb MX Nepedayn K UCTOYHMKY OeNCTBMS.
OTn 3Ha4YeHns BUOAKTUBHOIO KPEMHUSA Npu 06paboTke pacTeHMn 4aT BO3SMOXHOCTb YMEHbLUNTD
notepyn NecTMUMaoB, YTO MPUMBOAMT K CO3[4aHMIO NPEANnOCbINOK AMNS CHUXEHUS HOPMbl pacxoaa
6e3 notepu Guonorndeckon adppekTuBHOCTH [12].

Tarke CununnaHT obnagaeTt BbICOKOW agresven, npyu rmaponnTtuyeckmx npoteccax npo-
ncxoamT bopMUpoBaHNE NOPUCTON MITEHKM, KOTopas cnocobHa chmkcupoBaTb NecTuumabl Ha no-
BEPXHOCTU pacTeHW, codepXXalluncs KPEMHMI NOBbILLAET MOrfOTUTENBHYH CMOCOBOHOCTL ne-
CTMLUMAOOB, @ TaKkKe CKOPOCTb TPaHCMOPTUPOBKM K MECTY AEeNCTBUS, MOBbILIAET MeXaHUYeCKyto
NPOYHOCTb CTEHOK KMETOK pacTeHUn, 3TO MPUMBOOMT K 3aMedSIeHUI0 NUTaHusa BpeguTenen, npo-
pacTaHue crnop, 3To CNOCOOCTBYET YCTONYMBOCTU PacTEHWU K CTpeccam, NoBbilaeT POTOCUHTE-
TMYECKYIO NPOOYKTUBHOCTb, COOTBETCTBEHHO MPUBOAMT K POCTY MPOAYKTUBHOCTU KynbTypbl. Cu-
NUNAAHT YHUKaNEeH U MHTEPECEH TeM, YTO B HEM COOEPXUTCA KPEMHUI B BUAE MULENST, TO eCTb
ABNSAETCHA NCTOYHUKOM «BMOUNBHOIrO», PAaCTBOPUMOTO KPEMHUS, YCBOEHME KOTOPOro He TpebyeT
OT pacTEeHUN JONOMHUTESNbHBIX 3HEPreTnyeckmnx 3atpar [5, 8].

CununnaHT — Xnakoe yHMBepcanbHOe OTEYECTBEHHOE MUKPOyaobpeHMe C BbICOKMM CO-
AepXXaHneMm He TOomnbKo KpeMHUA (Si— 7%), HO U KOMMNEKCOM MUKPO3EMEHTOB B AOCTYMHOWN A1
pacTeHuin «xenatHony dgopme (K — 1%, Fe-300, Mg-100, Cu-70-240, Zn-80, Mn-1505, Co-15, B-
90), gencTBMe HanpaBreHO Ha POCT M pa3BUTUE pacTeHus, a Takke Ha NUTaHWe u obmeH Be-
wects. O6paboTaHHbIE pacTeHUs nyylle NepeHoCcAT nepenaabl TemnepaTyp, BAXHOCTU NOYBbI
1 BO3ayxa u gpyrme HebnaronpusiTHble yCNoBusl.

lMpenapat 3apernctpMpoBaH U pekoMeHOYeTCHA K BHeOPEHUI0 B TEXHOMOMMi0 Bblpallum-
BaHMA KapTodensi, MOXHO Habnwagath B «PekoMeHgaumsix no NpUMEHEHUI0 pPerynsaTopoB po-
CTa B TexHonoruu BbipalumBaHusa kaptodens» (Kaszaub 2012 r.). Ero npumeHeHune, BmecTte C
dyHrMungamm, a Takke oTaesibHO, CNOCOOHO YMEHbBLUNTE NOPAXKAEMOCTb KyNbTYpPbl OCHOBHbLIMM
pasHoBUAHOCTAMM natoreHoB. KomOmHMpoBaHHOe ncnonb3oBaHue lMpectmxka ¢ CununnaHTom
NPUBOOMT K YBENUYEHNIO YPOXKANHOCTU, MO CPABHEHMIO C OQHOKOMMOHEHTHON 06paboTKOM (PyH-
rmumaom [7, 10].

MaTtepuanbl n metoabl. ViccrneqosaHusa No npUMeHeHMo npenaparta CununnaHT npoBo-
OWNUCb Ha 3KCNepUMEHTarnbHOM OMNbITHOM yyacTke nons B 2021-2023 rr. Ha 6a3e KOX «3BonuH-
ckmnn O. B.» YepHosipckoro panoHa AcTpaxaHckon obractn no obuienssecTHon metoauke b. A.
HocnexoBa (2011) Ha copToBbIX 06pasuax kapTodhensa YTeHok, ViBaH-ga-Mapbsi, Apo3a ¢ uenbsto
MOBbLILLEHNS] 3HAYEHNIA YPOXKXAWHOCTU, CTUMYMSLIMU POCTOBbLIX MPOLIECCOB, @ TaKKe YMEHbLUEHNS
NecTMUMOHON Harpysku. ViccnenoBaHmsa Obinm npoBeAeHbl COrMacHO MOMOXEHUSAM METOANYECKUX
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pekoMeHaauMn, NPUHATLIM B OBOLLEBOACTBE. ArpoTEXHUYECKME MEPONPUATUS BO3LENbIBAHUSA
KynbTypbl OblfiM NpoBeAeHbl NO OOLIENPUHATBEIM pekoMerdaunsam Ans YCNOBUA apUAHON 30HbI
CeaepHoro lNMpukacnus. Knumatuyeckme ycrnoBusi B rogbl UCCreLoBaHMI Habnoganmcb yMepeH-
Hbl€, COrMacHO 30HarbHOMY PacnoNOXEHUIO pernoHa, bnaronpusTHole A4S BO3HUKHOBEHUS O4a-
ros passutus omtopToposa.

Pe3ynbTathl NPOBEOEHHOIO IKCNEPUMEHTA OTPaXeHbI B Tabnuue 1.

Tabnuua 1 — OdphekTMBHOCTL NpUMEHeHNs npenapata CununnaHT B nocagkax kaptodens
(cpenHee 3a 2021-2023 rr.)
Table 1 — Productivity of leaves in potato plantings when applying leaf fertilizing
(average data for 2021-2023)

Mnowagb nu- DOTOCUHTETUYECKNIA MpooyKTMBHOCTL paboThl
Ne BaouanT / Option ctbes (1), noteHuman (), mnH. | nuctees (MP), kr/1000
n/n P P ThiC. M°/ra / Mm?, cyT./ra / ea. ®M / Productivity of the
Leaf area Photosynthetic potential leaves
Coprt YTeHok / Variety Utenok
KoHTponb (6e3 yaobpenuit) /
! Control (without fertilizers) 22,5 1,69 13,04
Cwvnunnant (1,0 n/ra) /
2 Siliplant (1.0 I/ha) 30,7 2,51 17,23
Copt VBaH ga Mapbs / Variety lvan da Marya
KoHTponb (6e3 yaobpenwnin) /
3 Control (without fertilizers) 24,2 1,75 13,16
Cwvnunnant (1,0 n/ra) /
4 Siliplant (1.0 I/ha) 28,1 2,32 17,12
Copt Aposa / Variety Arosa
KoHTponb (6e3 yaobpenwnin) /
5 Control (without fertilizers) 23.4 1,78 13,17
Cwvnunnant (1,0 n/ra) /
6 Siliplant (1.0 I/ha) 30,2 2,43 17,24

Mpn ncnonb3oBaHMM xenaTHoro yaobpeHus CunmnnaHT OTHOCUTENbHO KOHTpona (6e3
yaobpeHun), npocmaTtpuBanack nonoxuTenbHas AMHamuka B NPUpoOCTe NnoLwaan nucTeeB, yBe-
NINYEHUN MPOJYKTUBHOCTU paboTbl MMCTOBOM NOBEPXHOCTU. POTOCMHTETMYECKUIA NOTEHLMAN Nn-
CTOBOroO annapata Kaptodens copToB YTeHoOK, MiBaH aa Mapbsi 1 Aposa Haxoguncs B npsiMomn
3aBMCUMOCTW OT HAKOMMEHMUS XU3HeobecneumBaoLWmnX NUTaTeNbHbIX SIEMEHTOB, B CBA3UN C YEM
Habnoganack HapacTaHve BMomMacchl, a 3TOM NPSAMOW NYTb K YBENUYEHNIO NPOAYKTUBHOCTU. Po-
HOM BHOCUITMCb MUHeparnbHble yaobpeHus — NgoPgoKeo. [O3MpOBKa paccumTaHa cornacHo 30-
HarnbHbIM pEKOMEHAALMSM UCCneayemoro permoHa.

Becb nepvog Bo3gensiBaHus KapTodenst n3ydaemMbiXx COPTOB CONPOBOXAANCs ABYKPATHOM
06paboTKON NO BEreTUpYLLMM pacTeHnsm B base 5 nnCTbEB M B hase OyTOHM3aLMKN B 3aA4aHHON
nocrnenoBaTtenbHOCTH. Takke NPOBOAMIMCHL OPOCUTENbHbIE MEPOMPUATUS KanerbHbIM OpOLLEHNEM
B Konu4yectse 19 NONMBOB 3a4aHHON OPOCUTENBbHOM HOPMOW pacxoaa Boabl 2760 mra.

B pesynbtate ucnonb3oBaHua CununnaHTa Habnwganochk yBenuyeHme opmMmnpoBaHus
acCCMMUNNPYIOLLEN MOBEPXHOCTM NMCTOBOrO annaparta Ha 26%.

AHanMTMYeCKMM CNocoOOM KOHTPOMS MOMYYEHHbIX AaHHbIX YCTAHOBIEHO, YTO NPUMEHe-
HWe opraHoMUHeparnkeHOro npenaparta 3heKTUBHO, OHO CMOCOBCTBYET YBENUYEHUIO YPOXKaANHO-
CTK1, Ha KOHTPOIe OHa cocTaBnsna ot 22,5 (YTeHok) oo 24,2 (MeaH ga Mapbs) T/ra.

[BoNHOe kOMOMHaTMBHOE NpUMeHeHna CununnaHTa Mo3BONWMAO CHOpMUPOBaTL YPO-
XarnHocTb pasHyto 30,7 T/ra (YTeHOK), 4To Ha 5,5 T/ra 6onbLle OTHOCUTENBbHO KOHTPOMBHON ypo-
XanHoOCTW.

3akntoyeHune. MuHepanbHble yoobpeHuss B Ka4ecTBe PerynstopoB pocta npu obpaboTtke
BEreTMPYIOLLMX pacTEHUIA Nokasanu CBo aheKTUBHOCTL B TEXHONOMMM BO3AENbIBaHWSA KapTodens.
B naHHOM uccrnefoBaHWM U3ydeH XenaTHbll opraHOMWHepanbHbIA npenapaT CununnaHT, Bo3aew-
CTBUE Ha YPOXAWHOCTb KyNbTypbl, HA NPOAYKTUBHYIO paboTy NMCTOBOWM NMOBEPXHOCTH, a Takke hoTo-
CUMHTETUYECKOTrO NoTeHUMana, CnocoGCTBYET POCTY U PasBUTUIO KITyOHEN.
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Conclusions. Leaf fertilizing of vegetative potato plants with micro-fertilizers in an easily di-
gestible, accessible chelated form stimulates the productive work of the leaf apparatus, providing a
high yield of tubers and an increase in potato yield.

Growing potatoes in a wide-row way with a row spacing of 0.9 m, in a row between tubers
from 0.32 to 0.35 m, contributes to obtaining products as early as possible — in the third decade of
June and in the first decade of July.

Thus, the yield of potato varieties in the conditions of the Lower Volga region zone depended
on climatic conditions, water regime. For the best adaptation of potato plants to climatic conditions, early
potato planting should be carried out at the earliest possible time (at a soil temperature of +4 ... +8°C to
a depth of 0.04 ... 0.06 m) and taking into account the use of zoned (included in the State Register),
promising adapted varieties — Duckling, Ivan da Marya and Arosa.

Bubnuorpadmyecknin cnmcok

1. AmentowkuHa T. A. OpdDeKTUBHOCTb NMPUMEHEHNST Pa3NMYHbIX 403 YA0OpPEeHUIn 1 BUONOrnYeckn akTMBHOMO
BewecTtBa ArpoCtumyn Ha paHHeM kapTodene. ArpapHas Poccus. 2020. Ne 9. C. 22-25.

2. bacues C. C., NNazapos T. K., F'annaee M. C., l'epuesa ®. T., lUnwxaes W. tO. [locTuxeHus cenekumm kap-
Todbensa Ha LleHTpanbHom KaBkase. Cepus koHpepeHuun IOP: Haykn o 3emne n okpyxatowen cpege. Magatenscteo
MO, 2021. Ne 659 (1). C. 012085.

3. l'ynseea I'. B., Kucenesa H. H., baripambekos L. B. BnusiHWe HekopHeBbIX MOAKOPMOK pacTeHuin kapTode-
NS1 Ha YPOXXanHOCTb M KavecTBO knybHen. Kaptodenesoactso. CoBpeMeHHble TEXHONOrMM NPON3BOACTBA, XPaHEHUs U
nepepaboTkn kapTodens: matepuansl koHdepeHumn. 2017. C. 194-197.

4. Menuxos B. B., Bacuniok [l. . Bo3genbiBaHne kaptodens Ha cBeTno-KawTaHoBbix novBax HwxHero MNo-
BOMXbS MPU pasnuMyHbix cnocobax opolueHus. N3BecTnss HUXXHEBOMKCKOro arpoyHMBEPCUTETCKOrO KOMMEKca: Hayka U
BbiCLLee npodheccnoHanbHoe obpasoBaHne. 2022. Ne 1. C. 190-198.

5. focnexoB Bb. A. MeTtoaunka nonesoro onbiTa (C OCHOBamu cTatucTudeckon obpaboTku pe3ynbTaTtoB uccne-
posaHun). Mocksa: [ «AnbsiHe», 2011. 352 c.

6. JleenH B. U., NMetpyxuH A. C., AHtunkuHa J1. A. CopToBasl peakums kapTodensi Ha BO34eNCTBUE perynsaro-
poB pocTa. BecTHuk PsizaHCkoro rocygapCcTBeHHOro arpoTexHonoruyeckoro yHusepcuteta um. M. A. Kocteivesa. 2016.
Ne 4 (32). C. 19-23.

7. WabaHos A. 3., Kucenes A. U., ®epotosa J1. C. NapameTpbl NOTEHUMaNbLHON YPOXXanHOCTU COPTOB KapTo-
densa cenekumoHHoro ueHTpa BHUUKX. 3emnenenne. 2018. Ne 5. C. 34-36.

8. MweyeHkoB K. A., CmupHoB A. B. OnTMMM3auma TEXHONOMMN NOAroTOBKN MOYBLI U Coco0a BHECEHWST MU-
HepanbHbIX yaobpeHui noa kaptodens. [JocTuxeHnsa Hayku n TexHukn ATK. 2016. Ne 3. C. 30-32.

9. fy6eHtok H. H., Bonotuu A. A., ®omuH C. [., BonotnH A. I'. OT3bIBUMBOCTb pa3nnyHbiX COPTOB KapTodens
Ha BOAHbIA PEXUM CBETNO-KaWTaHOBbIX NoYB HwkHero MoBomxkbs. M3BecTns HMXXHEBOMKCKOro arpoyHUBEPCUTETCKOrO
KOMMneKca: Hayka v BbicLLee npodeccuoHansHoe obpa3doBaHune. 2018. Ne 4. C. 22-29.

10. MmyeHkosa O. ., JlantuHa tO. A., Kynukoa H. A., MNcapésa A. . OueHka NpoayKTMBHOCTM U KayecTBa nep-
CMEKTUBHBIX COPTOB KapTodhens oTevyecTBEHHON cenekumu B ycrnosuax Bonrorpagckon obnactu. N3sectus HwxHeBonx-
CKOro arpoyHMBEpPCMTETCKOrO KOMMIeKca: Hayka v BbicLuee npodeccroHaneHoe obpasosanme. 2022. Ne1. C. 111-122.

11. MeTtpuyenko B. H., Hukonaes . N. XumMunyeckuin coctas CTONOBOro KapTodens B 3aBUCUMOCTU OT BHEKOPHE-
BblX 06paboToK perynatopammu pocta pacTeHUn U ryMmHoBbiMU yaobpeHnsmun. ArpapHas Poccusi. 2012. Ne 4. C. 41-43.

12. NlykbsHoBa O. B., Basunoea H. B., BuHorpagos [1. B. n gp. Ponb 6uonornyeckn akTMBHbLIX NpenapaToB B
NOBbILEHUN NPOAYKTMBHOCTU arpokynbTyp. BecTHuk Pa3aHckoro rocyfapCTBEHHOro arpoTeXHONOrMYecKoro yHMBepCH-
Teta uMm. lN.A. Koctbivesa. 2021. Ne 1 (49). C. 30-39.

13. TynuHoB A. ., Wneik M. KO., IlobaHoB A. tO. n ap. donmapHaa obpaboTka kapTodens NeKTMHOBbLIMMK MO-
nucaxapugamu. ArpapHas Poccus. 2017. Ne 10. C. 3-6.

14. Weropey O. B. CucTeMHbIN KpU3NC aMypckoro kapTodeneBoacTBa 1 NyTu ero npeogoneHns. JanbHeBo-
CTOYHBIN arpapHbI BecTHUK. 2022. Ne 2 (62). C. 65-75.

15. Tnuenkoea O. I'., PognH K. A., Hosukos A. A., NNantuHa tO. A., Kynukoa H. A. Okonoro-reorpaduyeckas
oueHKa cCopToB KapTodens OTe4eCTBEHHON Cenekuun Ha CBeTNo-KawTaHoBbIX novBax HuxHero Moeomkbsa. Menvopa-
umsa n rmpgpotexHuka. 2022. Ne 1. C. 34-48.

16. Abazov A., Abidov Kh., Basiev S., Nazranov Kh. Breeding of early ripening potato varieties under the con-
ditions of the Kabardino-Balkarian foothill zone. E3S Web of Conferences. EDP Sciences, 2021. V. 262. P. 01034.

17. Kim I. V., Chibizova A. S., Shischenko E. V., Fisenko P. V., Chekushkina T. N., Barsukova E. N., Volkov D. 1.,
Klykov A. G. Methods of biotechnology in the improvement of promising potato hybrids (Solanum tuberosum L.). Re-
search on Crops. 2021. V. 22. Ne S. Pp. 96-99.

References

1. Amelyushkina T. A. Efficacy of Using Different Doses of Fertilizers and Biologically Active Substances of Ag-
roStimul on early potatoes. Agrarian Russia. 2020. No 9. Pp. 22-25.

2. Basiev S. S., Lazarov T. K., Gaplaev M. S., Gerieva F. T., Shishkhaev I. Y. Achievements of potato breeding
in the Central Caucasus. The IOP conversion series: Information about the earth and the environment. IOP Publishing
House, 2021. No. 659 (1). P. 012085.

3. Gulyaeva G. V., Kiseleva N. N., Bayrambekov Sh. B. The influence of non-root top dressing of potato plants
on the yield and quality of tubers. Potato growing. Modern technologies of potato production, storage and processing:
mat. Scientific- practical conf. 2017. Pp. 194-197.

107



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

4. Melikhov V. V., Vasilyuk D. I. Potato cultivation on light chestnut soils of the Lower Volga region with various
irrigation methods. Proceedings of Nizhnevolzhsky agrouniversity complex: science and higher professional education.
2022. No 1. Pp. 190-198.

5. Dospekhov B. A. Methodology of field experience (with the basics of statistical processing of research re-
sults). Moscow: Alliance Publishing House, 2011. 352 p.

6. Levin V. |, Petrukhin A. S., Antipkina L. A. Varietal reaction of potatoes to the effects of growth regulators.
Bulletin of the Ryazan State Agrotechnological University named after P. A. Kostychev. 2016. No 4 (32). Pp. 19-23.

7. Shabanov A. E., Kiselyov A. |, Fedotova L. S. Parameters of the potential yield of potato varieties of the
VNIIKH breeding center. Agriculture. 2018. No 5. Pp. 34-36.

8. Pshechenkov K. A., Smirnov A. V. Optimization of soil preparation technology and method of applying mineral
fertilizers for potatoes. Achievements of science and technology of the agroindustrial complex. 2016. No 3. Pp. 30-32.

9. Dubenyuk N. N., Bolotin D. A., Fomin S. D., Bolotin A. G. Responsiveness of various potato varieties to the
water regime of light chestnut soils of the Lower Volga region. Proceedings of Nizhnevolzhsky agrouniversitetskiy com-
plex: science and higher professional education. 2018. No 4. Pp. 22-29.

10. Gichenkova O. G., Laptina Yu. A., Kulikova N. A., Psareva A. P. Evaluation of productivity and quality of
promising potato varieties of domestic breeding in the conditions of the Volgograd region. Proceedings of the Nizh-
nevolzhsky Agrouniversity complex: science and higher professional education. 2022. No 1. Pp. 111-122.

11. Petrichenko V. N., Nikolaev G. |. Chemical composition of table potatoes depending on foliar treatments
with plant growth regulators and humic fertilizers. Agrarian Russia. 2012. No 4. Pp. 41-43.

12. Lukyanova O. V., Vavilova N. V., Vinogradov D. V., et al. The role of biologically active drugs in increasing
the productivity of agricultural crops. Bulletin of the Ryazan State Agrotechnological University named after P.A.
Kostychev. 2021. No 1 (49). Pp. 30-39.

13. Tulinov A. G., Shlyk M. Y., Lobanov A. Y., et al. Foliar processing of potatoes with pectin polysaccharides.
Agrarian Russia. 2017. No 10. Pp. 3-6.

14. Shchegorets O. V. Systemic crisis of Amur potato growing and ways to overcome it. Far Eastern Agrarian
Bulletin. 2022. No 2 (62). Pp. 65-75.

15. Gichenkova O. G., Rodin K. A., Novikov A. A., Laptina Yu. A., Kulikova N. A. Ecological and geographical
assessment of potato varieties of domestic breeding on light chestnut soils of the Lower Volga region. Land reclamation
and hydraulic engineering. 2022. No 1. Pp. 34-48.

16. Abazov A., Abidov H., Basiev S., Nazranov H. Breeding of precocious potato varieties in the conditions of
the foothill zone of Kabardino-Balkaria. E3S Web conference. EDP Sciences, 2021. V. 262. P. 01034.

17. Kim I. V., Chibizova A. S., Shishchenko E. V., Fisenko P. V., Chekushkina T. N., Barsukova E. N., Volkov
D. 1., Klykov A. G. Methods of biotechnology in improving promising potato hybrids (Solanum tuberosum L.). Research
of agricultural crops. 2021. Vol. 22. No S. Pp. 96-99.

WHdopmaumsa o6 aBTopax
3axapoBa EkatepuHa AnekcaHApOBHA, KaHAWAAT CENbCKOXO3ANCTBEHHbIX HayK, AOUEHT kadenpbl «MHHOBaLWOHHbIE TEXHO-
norum B AlNK», ®r60Y BO Bonrorpagckun FAY, UMKKA (Poccuiickas depepauusi, 400002, r. Bonrorpag, np. YHuBepcurtet-
ckuia, a. 26), ORCID: 0000-0001-9646-9417, e-mail: zaharova.e.a@volgau.com
MeTpoB Hukonau KOpbeBMY, JOKTOP CEMbCKOXO3ANCTBEHHbIX HayK, Npodeccop kadenpbl «TexHonorus nepepabaTbiBaroLLmX
1 nuweBbix npoussoacTey, Pre0Y BO Bonrorpaackuin FTAY (Poccuiickas ®enepauuns, 400002, r. Bonrorpag, np. YHuBepcu-
TeTckuin, 26), e-mail: npetrov60@list.ru
Ky3HeuoBa EneHa AHOopeeBHa, kaHaOMAAT CENbCKOXO3sIUCTBEHHbLIX HayK, AOLEHT, 3aBeaytollan kadpenpon: «TexHonorms ne-
pepabatbiBaloLmx 1 NuweBbix npou3soacTe», PrB0Y BO Bonrorpaackuin TAY (Poccuiickas ®enepaumsi, 400002, r. Bonro-
rpag, np. YHuBepcutetckuw, g. 26)
MeTtpoB Opuit HukonaeBuWY, kaHAUAAT CENbCKOXO3SINCTBEHHBIX HayK, Hay4Hbl coTpyaHuK ®IBHY «PenepanbHbI HayYHbINA
LIeHTp arpo3Konornm, KOMMIEKCHbIX MENMopauuin u 3awmTHOro necopasseneHus Poccuinckon akagemumn Hayk» (Poccuiickast
depnepauus, 400062, r. Bonrorpag, np. YHuBepcutetckuin, a. 97)
Ky3HeuoBa Hagexpga BnaguMmupoBHa, JOKTOP CErNbCKOXO3sIMCTBEHHBLIX HaykK, npodeccop kadenpbl «Menuopauns 3emens u
KNBP», ®r'bOY BO Bonrorpagckun FT'AY (Poccuiickas Pepepaums, 400002, r. Bonrorpag, np. YHuBepcutetrckuin, g. 26),
e-mail: nvkyznetsova@mail.ru
Fop6ayeBa lOnus MBaHoBHa, accucTeHT kadeapbl «MHHOBaLMOHHBIE TexHonorum B AMK», ®rB0Y BO Bonrorpaackuin FAY,
WIMKKA (Poccuiickas depepauus, 400002, r. Bonrorpag, np. YHMBEpCUTETCKUIA, 4. 26.).

Author’s Information
Zakharova Ekaterina Aleksandrovna, Candidate of Agricultural Sciences, aassociate Professor of the Department of «Innova-
tive Technologies in Agriculture», Volgograd state agrarian University (Russian Federation, 400002, Volgograd, Universitetskiy
Ave., 26), ORCID: 0000-0001-9646-9417, e-mail: zaharova.e.a@volgau.com
Petrov Nikolay Yuryevich, Doctor of Agricultural Sciences, professor of the Department «Technology of storage and pro-
cessing of agricultural raw materials and public catering», Volgograd state agrarian University (Russian Federation, 400002,
Volgograd, Universitetskiy Ave., 26).
Kuznetsova Elena Andreevna, Candidate of Agricultural Sciences, Associate Professor, Head of the Department: "Technology
of processing and food production" Volgograd State Agrarian University (Russian Federation, 400002, Volgograd, Universi-
tetskiy Ave., 26).
Petrov Yuri Nikolaevich, Candidate of Agricultural Sciences, Researcher at the Federal State Budgetary Scientific Institution
"Federal Scientific Center for Agroecology, Integrated Land Reclamation and Protective Afforestation of the Russian Academy
of Sciences" (Russian Federation, 400062, Volgograd, Universitetskiy ave., 97).
Kuznetsova Nadezhda Vladimirovna, Doctor of Agricultural Sciences, Professor of the Department of Land Reclamation and
Agricultural Development of the Volgograd State Agrarian University (Russian Federation, 400002, Volgograd, Universitetskiy
Ave., 26), e-mail: nvkyznetsova@mail.ru
Gorbacheva Yulia Ivanovna, Assistant of the Department of Innovative Technologies in Agriculture, Volgograd State Agrarian
University IPKKA (Russian Federation, 400002, Volgograd, Universitetskiy Ave., 26).

108



*kikk H3BECTHSA ¥x¥x%

HH>XHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE NIPOPECCHOHAABHOE OBPA30BAHHE

DOI: 10.32786/2071-9485-2024-02-13
PROMISING VARIETY OF SPRING BARLEY LEKAR 3

Kamaleev R. D., Grechishkina O. S.

Federal Scientific Center for Biological Systems and Agricultural Technologies of the Russian Academy of Sciences
Orenburg, Russian Federation

N 2 (74), 2024

Corresponding author E-mail: kamaleevramil79@yandex.ru
Received 02.10.2023 Submitted 27.02.2024
The research work was carried out in accordance with the topic of the state task No. FNWZ - 2022 - 0015

Summary
The article presents an economic and biological assessment of a promising variety of spring barley Lekar 3.

Abstract
Introduction. The problem of increasing grain production of both food and feed value is the most important
task in ensuring the country's food security. Barley is the main grain crop. In solving this problem, along with
improving the agrotechnics of its cultivation, the breeding of new varieties that are maximally adapted to
local conditions plays an important role. Object. Spring barley. Materials and methods. Breeding of spring
barley in the Orenburg region is carried out on a site located in the central zone of the region. The soil is
ordinary chernozem, medium—sized, clay and heavy loamy. The humus content is 4.2-6.0%. 385 mm of
precipitation falls per year, 152 mm in May-August. The sum of temperatures above 10°C is 2560°C. Breed-
ing nurseries are placed according to the predecessor — black steam. Agricultural cultivation techniques
recommended for this zone. The main method of work was the classical method of stepwise hybridization
followed by directed individual selection. The crosses involve mainly their local material, as well as samples
from the world collection of the N.I. Vavilov Institute of Plant Genetic Resources. After the reproduction of
the resulting hybrids, the breeding process proceeds according to the classical scheme. Results and con-
clusions. Recently, a new variety of spring barley Lekar 3 has been transferred to the state variety testing,
which in the competitive test of the 2nd year exceeds the standard variety Natalie in yield and grain type.
The new variety, in comparison with the standard, reduces the cost of 1 ton of grain by 410 rubles, increas-
es the profit from 1 ha by 2025 rubles, and increases the level of profitability by 16%.
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NEPCNEKTUBHbLIU COPT APOBOI'O AYMEHA NEKAPD 3

KamaneeB P. [1., kaHOudam cesib.CKOX035UCMBEHHbIX HayK
MpeunwkuHa O. C., kaHOudam ceslbCKOX035UCMBEHHbIX HayK

QOIrBHY ®edeparnbHbil Hay4HbIlU yeHmp buonoaudeckux cucmem u azpomexHosioaul PAH
2. OpeHbype, Pocculickas ®edepayusi

Uccnedosamenbckasi paboma ebinosiHeHa co2/1acHO memMe 20cydapcimeeHH020 3adaHusl
Ne FNWZ — 2022 - 0015

AkTyanbHocTb. [pobrnema yBenuyeHus NpPov3BOACTBA 3epHa Kak MPOAOBONIbCTBEHHOrO, Tak U
KOPMOBOr0O 3Ha4YeHUs ABNSETCA BaXHeWLWen 3agadyen B obecneyeHnm NpoaoBoNbCTBEHHOW 6e3onacHOCTU
CTpaHbl. B pelueHnn aTon npobnemsl Hapady C yryylleHNneM arpoTEXHUKMU ero BO3AerbiBaHUA HEMaroBaX-
HYI0 pPOSib UrpaeT BbiBEAEHWE HOBbIX COPTOB, MaKCMManbHO afanTMpOBaHHbIX K MECTHBIM ycnoBuam. O6b-
ekT fpoBon sumeHb MaTtepuanbl 1 MeToAabl. Cenekunsa spoBoro sumeHss B OpeHbyprckon obnacTtu Be-
OETCHA Ha y4yacTke, pacronoXeHHOM B LIeHTpanbHOW 30He pervoHa. [loyBa — YepHO3EM OObLIKHOBEHHbIW,
CpenHEMOLLIHbIN, FIMHUCTBIN K TaXenocyrmmHucTein. Coaepxanue rymyca 4,2-6,0%. 3a rog Beinagaet 385 mm
ocapgkoB, 3a Maun-aBryct — 152 mm. Cymma temnepartyp Bbiwe 10°C coctaBnset 2560°C. CenekumoHHble
MATOMHUKN pPasMEeLLAoTCA MO NPeALIEeCTBEHHVKY YepHbIA nap. ArpoTexHuka BO3[elblBaHWA PeKoMeHOo-
BaHHas AnA AaHHOW 30Hbl. OCHOBHbIM METOAOM PaboTbl ABMAAMNCA KNACCUYECKUN METOA CTyNeHYaTow ru-
Opuaunsaunm ¢ NocrneayoLMM HanpaBneHHbIM MHAMBUAYaNbHLIM OTOOPOM. B ckpelumBaHWs BOBMEKalOT B
OCHOBHOM CBOW MECTHbI MaTepuarn, a Takxke obpasibl U3 MUPOBOW KOMMEKLMN MHCTUTYTa reHeTUYECKMX
pecypcoB pacteHun umenn H. . BaBunoBa. ocne pasMHOXeEHUs1 NOMyYeHHbIX rTMOpmuaoB CENEKLMOHHDBIN
npoLiecc maeT no knaccudeckon cxeme. PesynbTatbl U obcyxaeHue. B nocrnegHee BpemMs Ha rocyaap-
CTBEHHOE COpTOMCMbITaHWE NnepeaaH HOBbIN COPT APOBOro SYMeHs Jlekapb 3, KOTOPbIA B KOHKYPCHOM MC-

109



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

MbiTaHUM 2-ro roga Mo YpoXaHOCTU M HaType 3epHa NMPeBOCXOAWT CTaHAapTHbIM copT Hatanu. HoBbin
COpT, NO CPaABHEHWIO CO CTAHAAPTOM, CHKaeT cebecToMmocTb 1 TOHHbI 3epHa Ha 410 pybnen, yBenvyvea-
€T npubbinb ¢ 1 ra Ha 2025 pybnen, a ypoBeHb peHTabensHOCTH NoBbIWAET Ha 16%.

Knroyeeblie crioga: sposoll SYMEHb, CEereKkyusi po8o20 SYMEHS, copma sp0o8020 SIYMEHS, ypo-
XKalHOCMb p0B8020 SAYMEHSI.

LutnpoBanHue. Kamanees P. [1., peunwknHa O. C. [NepcnekTuBHbIN COPT sSipOBOro sumeHs Jlekapb 3. M3-
secmus HB AYK. 2024. 2(74). 109-115. DOI:10.32786/2071-9485-2024-02-13.

ABTOpCcKkMI BKknaa. Bce aBTopbl HacTosALWeEro nccnegoBaHus NpYHUMan HenocpeacTBeHHOe yYacTe B aHanmse aHHOro
Martepuana. Bce aBTopbl HacTosILLEN CTaTbW O3HAKOMUIUCh M 0A0OPUIN NPEACTaBNEHHbIN OKOHYaTeNbHbIN BapuaHT.
KoHdnMKT nHtepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOHAINNKTA MHTEPECOB.

BBepeHue. AuMeHb SIBNAETCS KyNbTypoOu pasHOHanpaBreHHOro MCMorb3oBaHus. 3epHO
AYMEHSI — HE3aMEHMMOE CbIpbe Al CONOA0BON M MUBOBAPEHHOW NPOMBbILLNEHHOCTU. OH CryXuT
LEHHbIM KOHLEHTPATOM B KOPMJIEHUWN XMBOTHBIX M NTULBI, MAET Ha BbIpaboTKy Kpynbl U APYrMX
nuwieBbIX npoaykTos [1-4].

MoceBHblE NNowaan s4MeHs1 B mupe coctaBnstoT 6onee 90 mnH. ra. o BanoBbiM cOo-
pam 3epHa OH 3aHMMaeT YeTBEPTOe MECTO B MUPE Mocne MeHuLbl, puca 1 Kykypysbl, No ypo-
XalHOCTU — TpeTbe, yCTynas TOMbKO Kykypy3e u pucy [5]. Obnagas BbiCOKOM aganTaunMoHHON
CMOCOBHOCTBIO, reorpadus ero pacnpocTpaHeHus orpoMHa. B Hawleln cTpaHe ero nocesbl pac-
npocTpaHeHbl OT 3anonapbsa A0 HXHbIX panoHoB [2]. B 2020-2021 rr. nnowaan nog 3TON Kynb-
Typon B Poccumn coctasunu 7,4-7,8 MiH. ra, 4to coctaBnsieT npumepHo 20% 3epHOBOro KrvHa
[6]. BanoBoe cbophbl 3epHa suMeHs B Poccun, 0COBEHHO SPOBOro, B OCHOBHOM KOPPENUPYHOT C MNo-
ceBHbiMM nnowaasamu (r=0,77-0,91), 3HavyeHne NPoAyKTUBHOCTM KyrnbTypbl HUxe (r= 0,38-0,43).
Jinavpytowme mecTo no cOopy 3epHa sYMeHst NpuHaanexmnt [MpuBomKCKOMy u LieHTpanbHoMy
eneparnbHbIM okpyram PO [7].

B OpeHbyprckon obnactu ata KynbTypa BO3AerNbIBAa€TCA MPEUMYLLECTBEHHO Ha KOPMO-
Bbl€ LieNN, TaK Kak XOpoLLee NMBOBAPEHHOE CbIPbE NONYYUTb TPYAHO N3-3a YAcTO NOBTOPSIOLLNX-
Cs 3acyx, NPUBOAALMX K HakonneHuto 6enka B 3epHe. B obnactn B 2021-2022 rr. oH 3aHMmMan
379-388 ThiC. ra naLuHwu.

B yBenuyeHMnm npov3BOACTBa 3epHa W YNyylleHUU ero KayecTBa HeMarioBaXKHyt porb
UrpaeT MCMnosib30BaHME HOBbIX COPTOB, NO3TOMY B AanbHENLLEM HApPaCcTUTb NPOM3BOACTBO 3epHa
AYMEHST 3KOHOMUYECKM LienecoobpasHo NyTeM BbiBEAEHMWS BbICOKOYPOXKaMHbLIX COPTOB, YCTONYM-
BbIX K Pa3nNn4HbIM abMOTUYECKUM N DMOTUYECKUM CTpecc-hakTopam, a Takke NyTeM COBEpLUEH-
CTBOBaHM1s NpUeMoB ero Bo3aenbiBaHus [8].

Llenb Hawen paboTbl — BbIBEAEHME COPTOB APOBOr0 SAYMEHS, aAanTUPOBaHHbIX K pas-
TNINYHBIM BMAAM 3acyX, YCTOMYUBBIX K MOMEraHunto, OCbinaHuio, 60Ne3HsM 1 BpeaAUTensam U B TO Xe
BpeMsi ob6nagatoLLmx BbICOKON NOTEHUMANbHON NPOAYKTUBHOCTLIO.

MaTtepuan n metoabl. CenekumoHHasa paboTta no SspoBOMy SUMeHIo nposoanTtces B OIb-
HY ©HLl BCT PAH Ha y4yacTke, pacnonoxeHHoM B nocenke YebeHbkn OpeHByprckoro pamnoHa
OpeHbyprckor obnactn, pacnonioXeHHOM B LIEHTparibHOW 30He 06nacTu Ha Bogopasgerne pek
Ypana n Cakmapsbl. [loyBa — 4epHO3EM OOLIKHOBEHHbIN, CPEAHEMOLLHBIN, codepXaHue rymyca
4,2-6,0 %. MexaHn4ecknin COCTaB MMUHUCTBIA U TSHKENOCYIMMHUCTLIN. CoaepkaHue NOLBUKHOIO
docdopa — H13koe u cpegHee. ObecneyeHHOCTb KanmMem — MOBbILLEHHAS.

"ogoBoe KonmMyecTBo ocaakoB 385 MM 0caKoB, BbiMagatoLmx 3a Man-aBrycT, 152 mm. Tem-
nepartypa camoro Tennoro mecsua (nonb) — (+20,8°C), camoro xonogHoro (sHBapb) — (-15,6°C),
>1>10°C = 2560, MHOEKC KOHTUHEHTaNbHOCTK KnuMaTta — 213 (04eHb KOHTMHEHTanbHbIN) [9].

3a 1972-2021 rr. ocTpas 3acyxa Habntoganacb 20 neT, 3acyxa cpegHen cteneHn — 15
net, oTHocUTENbHO BnaronpuaTHeIMK Gbinn 15 net [10].

Pa3smelleHne cenekLMoHHbIX Y4acTKOB NPOBOANTCS MO YEPHOMY napy. ArpoTexHMKa COCTOUT
N3 OCEHHeN BCMallku, BECEHHE-NETHUX KynbTuBaumi napa (B konuvyectee 4-5-1v), B roa nocesa, 3a-
KpbITUSA BNarn 1 NpeanoceBHOM KynbTnBaumu. MNoceB cenekuMoHHbIX MMTOMHUKOB NPOBOAAT cesrka-
mMu CKC-6-10, CCPK-7, noceB pasmMHOXaeMbIX COPTOB Npu nepegaye Ha rocyaapCTBEHHOE UCTbITa-
Hue nposoadaT cesinkon CH-16. MNpn HeobxoanmocTn o6pabaTbiBalOT NOCEBLI MHCEKTULMAAMW B (ha-
3y MOJITOYHOM CMEernocTn 3epHa NpPOoTuB BpeauTenen. Y6opky npoBoaaT kombariHom CAMIMO-130.

OcCHOBHbIM MeToAOM paboThbl ABNANCA KNacCUYeckuii MeTopq, CTyrneH4YaTon rmbpuansaumm c
nocrneaylowmMM HanpasneHHbIM MHOUBUAYanbHbIM OTOOPOM. B ckpelumBaHWa BOBMEKaOT B OCHOB-
HOM CBOW MECTHbIN MaTtepuan: 3T0 NEePCNeKTMBHbIE HOMEPa KOHKYPCHOMO UCMbITaHWA 2-ro roga, Ho-
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Mepa, HaxoOsaLMecs B CENEKLUMOHHOM MUTOMHMKE OpPUrMHanbHbIX CEMsH. Takke B rubpuamsaumio
nocrne n3ydeHnsi N0 BaXXHENLUMM CeNneKUMOHHbIM MpU3HakaMm BOBMEKaloT obpasLbl U3 MUPOBOW KOI-
NEKUMN UHCTUTYTa reHETUYECKMX PECYPCOB pacTeHun nvenn H. L. Basnnosa. O6pa3ubl 3 MUPOBOK
KONMNEKLMMN CTapatoTCA CKPECTUTL C MECTHLIMK chopmamu. [1nsa ysenmdeHns nepuoga rubpuamsaumm
N Nony4yeHms 6onbLIEro KoNMyecTea rmbpuaHbIX KOMOMHALMA Mbl NPOBOAUM BTOPOW CPOK CeBa B M-
OpvaHoM NMUTOMHUKKE. ExxerogHo nomnyvaem 50-70 komGuHaumn. 3atem nonydeHHsble rmbpuabl pas-
MHOXatOTCH, a OTOOP HAYMHAEM C YETBEPTOrO M MATOrO MOKONEHWUA.

B panbHenLlemM Bce UOET NO KIacCUYECKON CXEME:

1) cenekumoHHbIN NMTOMHUK nepBoro roga (Cr1-1), NOBTOPHOCTb OAHOKpaTHas, ydeTHas
nnowagb aensHkm — 0,38 M2, exxerogHbi 06bem npopabaTtbiBaemoro matepuana 16000-18000
HOMEpOB;

2) cenekuMoHHbIN MMTOMHUK 2-ro roga (Cl1-2), noBTOPHOCTb OAHOKpaTHasd, yd4eTHas nno-
Waab gensHkm — 3,5 M2, exerogHeli 06bem npopabatbiBaemoro matepuana 700-1000 HomeposB;

3) KOHTPOMbHbIN MMTOMHKK (KIT), NOBTOPHOCTL OAHOKpATHas, ydeTHas nnowanb AENsHKN —
8,5 M?, exxerogHbin 06bem npopabaTtbiBaemoro Mmatepmana 500-600 HomepoB;

4) NUTOMHUK KOHKYPCHOIO ucnbitaHusa nepeoro roga (KCK-1), noBTOPHOCTL TpexkpaTHas,
pasMeLleHne BapuaHTOB cUCTeMaTU4yeckoe, y4yeTHas nnowanb aendHkn — 10 M2, exerogHbln
0b6beM npopabatbiBaemoro matepunana 135 Homepos;

5) MMTOMHKUK KOHKypCHOro mcnbiTaHma 2-ro roga (KCW-2), noBTOPHOCTb TpexkpaTHas,
pasMeLleHne BapuaHTOB CUCTEMATU4YecKoe, y4eTHas nnowanb AensdHkn — 16 M2, exerogHbli
06bem npopabaTtbiBaemoro matepmana 90 HoMepoB.

B TeuyeHne Bcero nepuoga Beretaumm S4MeHs1 NpoBoAAT doeHornormyeckme HabngeHus
N yyeTbl (y4eT noBpexaeHus speautenammn, bonesHamm un gap.) [11, 12]. NMpoBogum matemaTnye-
CKyt0 06paboTKy YpOXKaMHOCTM HOMEPOB SAYMEHSI, NOSMYYEHHbIX B KOHKYPCHOM UCMbITAHUK 1-ro m
2-ro rogoB (no MuHbkay T. B.) [13]. B KOHKypCHOM ucCnbITaHWKM 2-r0 roga Takke onpegensem ka-
YecTBEHHbIE NokasaTtenu 3epHa.

B nepuoa nposegeHus KoHKypcHoro mcnbitaHus (KCU-2), 2019 n 2020 rr. okasanuchb B
Lenom 3acyLunmBbiMK Ha NPOTSXKEHUN BCEro nepuoga Beretaumm sumens (tabnuua 1). 'K 3a
BereTaunoHHbIn nepunog ssumena coctasun B 2019 r. — 0,39 eq., B 2020 r — 0,43-0,44 en. 2022
rog 6bin GrnaronpuaTHBIM ANs pocTa U pas3BuTua kynbTypbl, ['TK 3a nepuon Beretauumn 6bin pa-
BeH 1,48-1,57 en, npuyem xopoluas BnaroobecneyeHHOCTb B 3TOM roay 6bina yxe Ha Havanb-
HbIX 9Tanax pa3BUTUSA KynbTypbl.

N 2 (74), 2024

Tabnuua 1 — NMorogHble yCnoBusi B rofbl NPoBeAeHWs KOHKYPCHOro ncnbitTaHusi, YebeHbkoBckmin AMIT
Table 1 — Weather conditions during the years of the competitive test, Chebenkovsky AMP

Mecsu / Month CymMMa 0cafikoB 3a
MeTeoanemeHTb! / Maﬁ'aBryCT'MN.' /
. Main/ | Wionb/ | Wionb /| AsrycT/ | Amount of precipi-
Meteorological elements May June July | August tation in May-
August, mm
2019 rog
Ocapgkm, mm / Precipitation, mm 10,9 26,8 38,4 26,0 1021
CpepnHecyTodHaa Temnepartypa, t°C / Average daily
temperature, t°C 1738 21,5 223 188
'TK 3a BereTaumoHHbIV nepuog sumens, eq. / SHC 039
for the growing season of barley, units '
2020 rog
Ocapgkm, mm / Precipitation, mm 43,2 18,3 244 35,7 121,6
CpepnHecyTodHasa Temneparypa, t°C / Average daily
temperature, t°C 15,6 19,1 241 20,1
'TK 3a BereTaumoHHbIN nepuopg ssumens, eq. / SHC 043-0 44
for the growing season of barley, units ’ ’
2022 rog
Ocagku, mm / Precipitation, mm 130,1 21,4 97 0,6 2491
CpepnHecyTodHasa Temnepartypa, t°C / Average daily
temperature, t°C 12,1 19,1 222 23,6
'TK 3a BereTauuoHHbIN nepuopg ssumens, eq. / SHC 148157
for the growing season of barley, units ’ ’
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Pe3ynbTaTtbl U obcyxaeHue. B pesynbrate AnuTensHon (Ha co3gaHue copTa yxogouT
10-12 neT) 1 cnoxHon paboTbl NOABNATCS HOBblE cOpTa. 3a BCIO UCTOPUIO CEneKkuun sipoBOro
adumeHs B OpeHbypxbe (oHa Gbina Hadata B 1937 rogy) Ha rocygapCTBEHHOE COPTOMCHbITAHME
ObIN0 NepegaHo 25 copToB, NPOLIEALLNX UCMbITAHWE U PEKOMEHOOBAHHbIX B MPON3BOACTBO, 16
COpPTOB, U3 KOTOpPbIX OOHMM M3 aBTOpoB 15 copToB ABndetca Tuwkos Hukonam WMeaHosu4y. B
1972 r oH BnepBble B OpeHbyprckon obnactu nocean 170 copToobpasuoB SUMEHST U3 KOMNEKLMM
BUP ansa nx nsyyexHms n otéopa no 0CHOBHbIM CENEKUMOHHBIM npuadHakam [10].

Mo cocTosaHuMo Ha 1 aHBapa 2022 roga no spoBomy A4MeHto B OpeHbyprckon obnactu B
pavoHMpOBaHWE BKMOYEHBI Creayrolme copTa Hawwen cenekummn: AHHa, N'ybepHatopckuin, Jluga,
Jlekapb, Muap, Hatanu, OpeHbyprckmin coBmecTHbIN, MNMepBouenuHHuk, T 12 n YebeHék. M3 Hux B
reaeparnbHbIA CMMCOK LIEHHbIX MO KAa4eCTBY COPTOB BHeCeHbl copTa: AHHa, HaTtanu, Muap, T 12,
OpeHbyprcknii coBMecTHbIN, Jlnaa, a Takke OpeHbyprckuini 11.

B obnactn coptamn Hawen cenekumn B 2021-2022 rr. 3aceBanocb 219...224 Tbic. ra
nawHu (58 % oT nnowaam nocesa KyrnbTypbl B PErMOHE).

OpeHbyprckne Ss4YMeHn NonyyaT LUIMPOKOE pacnpoCTpaHEeHWE Takke U Ha nonsx cocepn-
HUX pernoHoB — TaTtapcTtaHe n bawkoptocTtaHe [10].

Mpn HanaxxeHHOW cenekuMoHHon paboTe npouecc BbiBEAEHMS] HOBLIX COPTOB HeEMnpepbi-

BeH. 3a 2019, 2020, 2022 rr. B KOHKYPCHOM MCMbITAHUMK 2-T0 roda BblAENWUICSA HOBbIN HOMEpP
(HytaHc 406/16). B 2022 rogy aToT HOMep nofg HassaHueM Jlekapb 3 nepefaH Ha rocygapcTBeH-
Hoe copToucnbiTaHne. OH MOMnyyYeH NyTeM MHAMBUAOYaNbHOro otéopa u3 rmbpuaHon nonynaumm
MATOro MOKOMNEHWs, Nony4eHHoNn oT ckpelwmBarHus (JlnHua 289/01xCybmenukym 305/01).
CopT Jlekapb 3 OTHOCUTCA K PaA3HOBMOHOCTW HyTaHC. Konoc ABYpSAHBIN C KPYMHBIM 3€PHOM U
ONMHHBIMK OCTSIMU cpefHen rpybocTn, cnabopacxogdwmecsa (pucyHok 1). Konoc cnerka cyxu-
BaOLLUMINCA K BEPLUNHE, ANNHON 7-9 CM., pbIXNbI. 3epHO annunTudeckon oopmbl. Konoc, 3epHo n
OCTU UMEIOT XenTyto okpacky. KornockoBasa yellys y3kad, NaHueToBuaHasd, rmagkad. LiBeTkosas
Yelys crnaboMOpLUMHNCTas!, C YETKO BblpaXXeHHOW HepBauuen. lNepexon LBETOYHON 4Yellyn B
OCTb nocTeneHHbIN. OCHOBHAs LLETUHKa 3epHa ANMHHas, cpegHeonywerHHas. Ctebenb NpoYHbIN.
KycT nonynpamocTtoayumin. HoBbl copT hopMUpYyeT pacTeHust BbICOTOM 52-62 cM. YCTOMYMBOCTb
K NoONeraH1io U oCbINaHuio BbICOKas. 3acyx0yCTOMYMBOCTb 5 Gannos.

—

7l

>

Py

PucyHok 1 — NepcnekTuBHbIN COpT SPOBOro sumeHst Jlekapb 3
Figure 1 — A promising variety of spring barley Lekar 3

CopTt Jlekapb 3 cTenHOro sKoTWMa, paHHecnenbld, Co3peBaeT B OQHO BPEMSI CO CTaH-
JapTHbIM copToM HaTtanu. BereTaumMoHHbIN nepuog coctaBnsaeT 68-72 Hs.
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Tabnuua 2 — Xo3ancTeeHHasa 1 buonoruyeckas xapakrepuctuka copta «Jlekapb 3» B CpaBHEHMMU C COPTOM
HaTanu (No AaHHBIM KOHKYPCHOIO UCNbITaHUs).
Table 2 — Economic and biological characteristics of the «Lekar 3»variety in comparison with the Natalie
variety (according to the competitive test).

Fogb! / Jlekapb 3 / Lekar 3 Haranu / Natalie
Mokasatenu / Indicators Years no rogam / CpegHee / no rogam / CpegHee /
by year average by year average

BereTaumoHHbIN nepuos, 2019 71 71
AHewn | Vegetation period, 2020 68 70 67 70
days 2022 72 73
BbicoTa pacteHun, cm / gg;g gg 56 gg 60
Plant height, cm 2022 62 68
Bbixoa 3epHa, % / 2019 25,9 23,9
Grain yield % 2020 29,4 30,0 20,8 26,2

’ 2022 34,8 33,9
Hatypa sepra, r/n. / 5020 550 669 520 656
Grain by nature, g/l. 5022 688 674
Mnenyatoctb, % / gg;g Sg 97 180’81 99
Grain Captivity, % 5022 106 108
CopepxaHne 2019 12,2 11,1
cblporo npoteunHa, % / 2020 13,6 11,9 13,8 12,0
Crude protein content, % 2022 9,9 11,0
CreneHb 3aCyx0yCcTON4YnBO- 2019 5 5
ctu, 6ann/ Degree of 2020 5 5 4 47
drought resistance, score 2022 5 5

Hatypa 3epHa y HoBoro copta 6onblue, Yem y cTaHgapTa, Ha 10-14 rpammoB Ha nUTP.
Cneayet oTMeTUTb, 4YTO 06a copTa popMUPYIOT BbICOKOHaTYpHOe 3epHO. CoaepxxaHue CbIporo
npoTenHa B cpeaHeM 3a TpU roga y cpaBHMBaEMbIX COPTOB ObIfNI0 O4MHAKOBbLIM.

Bo Bce rogbl KOHKYPCHOMO MUCMbITaHUSA YPOXanHOCTb HOBOro copTa Jlekapb 3 npesbillana
YPOXaNHOCTb CTaHaapTa (copT Hatanu) (pucyHok 2).

Li/ra
45 - 42,2 40,2
40
35 1
| 28,1
30 _— 25,1 o Jlexaps 3
25 { ’
18,3 19,5

20 - 16,8
15
10 1 W Haranm

s {

0 + T

2019r 2020r 2022 r cpegHee

PucyHok 2 — YpoxanHocTb copTa Jlekapb 3 B CpaBHeHUM CO cTaH4apToM — copT HaTtanu 3a rogpl
KOHKYPCHOIo ncnbitaHua
Figure 2 — The yield of the Lekar 3 variety in comparison with the standard is the Natalie variety over the
years of competitive testing

Mpnbaska ypoxxanHocTu Bapbmposana ot 2,0 oo 4,4 u/ra. B cpegHem 3a Tpu roga pasHu-
ua coctasuna + 3,0 u/ra. Benay Ttoro 4to otbop CenekuMOHHOro mMatepuana 4acto Beem Ha
doHEe HEeOOCTaTOMHOrO YBMaXHEHWUS, Mbl Mony4yaem copTa bornee aganTMpOBaHHbIE K 3acyxe.
Moatomy Haubonbllas BenuyMHa NpubaBkM ypoXXavHOCTM 3epHa copTa Jlekapb 3 nonyveHa B
3acywnuesble rogbl: 20191 — 4,4 u/ran 2020 r — 2,7 u/ra.

113



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

AHanus CTPYKTYPHbIX 3J1EMEHTOB ypo>i<a|71Hocm nokasars, 4To npm6aBKa NO OTHOLLUEHUIO K
CTaHOapTy nojiydeHa 3a cyeT bonee KPYynHOro 3epHa v Oonbllero konu4ecTea 3EepeH B Koroce

(Tabnvua 3).

Tabnuua 3 — CTPYKTYpHbIE 3NEMEHTbI YPOXKaNHOCTM HOBOro copTa Jlekapb 3 1 ctaHgapta Hatanu
Table 3 — Structural elements of the yield of the new variety Lekar 3 and the Natalie standard

Fogb! / Jlekapb 3 / Lekar 3 Hartanu / Natalie
Mokasatenun / Indicators Years no rogam / CpegHee / no rogam / CpegHee /
by year average by year average
2019 47 4 40,6
\I\/Av?a?gr?t L?%%Sgpgi:}gsl g 2020 42,4 483 38,1 437
’ 2022 54,9 52,4
Yucrno 3epeH B konoce, 2019 17 15
wT. / Number of grains in 2020 17 17,3 15 15,7
an ear, pcs. 2022 18 17

Hapsgy ¢ npoayKTMBHOCTBIO HEMaroBaXHbIMW B OLLEHKE HOBOTO COpTa SBMNSAKOTCH IKOHOMU-
Yyeckne napameTpbl. Mbl NpoBenu pacyeT 3KOHOMUYECKON 3pdEeKTUBHOCTM MO cpeaHen NpoayKTuB-
HOCTK (3a Tpu roga) B LueHax 2022 roga (Tabnuua 4). Hopma BbipaboTku, pacxoda Tonnuea v onnarta
TpyAa Ha nonesbix paboTax 6panuck 13 SKOHOMUYECKOro oTaena defepanbHOro LieHTpa.

Tabnuua 4 — SkoHoMm4eckas adheKTMBHOCTL copTa Jlekapb 3 N0 CpaBHEHMIO CO CTaHaapToM (copT Hatanwm)
Table 4 — The economic efficiency of the Lekar 3 variety compared to the standard (Natalie variety)

, Pasnuua (+/-)/

MokasaTtenu Jlekapb 3 / Lekar 3 Hatanu (st.) / Natalie Difference (+ /)
YpoxanHocTb, u/ra /
Yield, hwt/ha 28,1 251 *+3.0
CroumocTb npogykumm ¢ 1 ra,
py6. / Cost of production per 1 21075,0 18825,0 +2250,0
ha, RUB
3atpartbl Ha 1 ra, py0. / Costs
ver 1 ha, RUB 11761,1 11536,5 +224,6
CebectonmocTb 1 TOHHBI
3epHa, pyb. / Cost of 1 ton of 41854 4596,2 -410,8
grain, RUB
Mpubbins ¢ 1 ra, py6. / Profit
from 1 ha, RUB 9313,9 7288,5 +2025,4
YpoBeHb peHTabenbHocTh, % /
Profitability level, % 79,2 63,2 +16,0

M3 Tabnuubl BMOHO, YTO cebecToMMOCTb OAHOM TOHHbLI HOBOFO copTa cHM3unacb Ha 410,8
pybnen, npubbine ¢ 1 ra ysenuumnacek 6onee yem Ha 2000 pybnen, 4To OTPaA3UNOCL Ha YPOBHE
peHTabenbHOCTM — OHa yBenuuunach Ha 16 abConTHLIX NPOLEHTA.

BbiBoAbl. HameTuBLIMECS Nogxoabl U HAaNpaBreHUsl B CENeKkUmMn SUMeHs 3a ANMTENbHbIN ne-
pvog paboTbl B OpeHOypXbe OKa3anucb NpaBurbHbIMKU, HA 3TO yKa3biBaeT NepevYeHb COpTOB, OOMY-
LLIEHHbIX B NMPOM3BOACTBO. XO35MCTBEHHO-OMONOIrMYeckMe N 3KOHOMUYECKNe NapameTpbl HOBOrO copTa
Jlekapb 3 noateepxaatoT, YTO 3ahEKTUBHAS CEMNEKUNSI SSPOBOTO SS4MEHS] B MECTHbIX YCIOBUSIX MpPO-
OOMKaeTcs A0 CUX Mop W, BO3MOXHO, B OyayLlem nMHerika COPTOB Hallel Cenekuun, BKIIOYEHHbIX B
"ocynapCTBEHHbIN peecTp CeNEKLMOHHbIX 4OCTUXEHU PO, NononHUTCA eLle OgHUM COPTOM.

Conclusions. The outlined approaches and directions in the selection of barley for a long pe-
riod of work in the Orenburg region turned out to be correct, this is indicated by the list of varieties ad-
mitted to production. The economic, biological and economic parameters of the new variety Lekar 3
confirm that the effective selection of spring barley in local conditions continues to this day and per-
haps in the future the line of varieties of our selection included in the State Register of Breeding
Achievements of the Russian Federation will be replenished with another variety.
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Summary
The calculated characteristics of the relief of the Sarpinsky Lakes make it possible to establish the likelihood
of land degradation from the effects of water erosion for planning and carrying out anti-erosion protection of
agricultural landscapes.
Abstract

Introduction. The high proportion of agricultural landscapes and the active manifestation of degradation process-
es actualize the need to assess the landscape and ecological conditions of agricultural lands in the northern part of
the Ergeninsky upland. Relief is the most important factor influencing erosion-hydrological processes, soil losses,
and productivity of agrocenoses. The assessment of relief indicators with pronounced landscape heterogeneity of
the region will contribute to the planning and design of sustainable erosively safe agroforestry landscapes and the
preservation of soil fertility of agricultural lands. Object. The object of research is the catchment basin of the
Sarpinsky Lakes. Materials and methods. Within the boundaries of the northern part of the Ergeninsky upland,
the Sarpinsky Lakes catchment area of 214.3 thousand hectares, occupying 25% of the research region territory
was allocated. The novelty of the study was the use of geoinformation mapping of the relief based on photogram-
metric analysis of catchment areas satellite images. To study the geomorphological characteristics of the territory,
Landsat 8, 9 satellite survey data and SRTM 3 data were used. Results and conclusions. The catchment basin
of the Sarpinsky Lakes does not have significant permanent watercourses. The average steepness of the slopes is
1,40°, the maximum angles reach 12°. Territories with a height range from 60 to 80 m occupy about 19% of the
catchment area, 80-100 m — 22%, 100-120 m — 27%. About 70% of the catchment area has a slope steepness of
up to 1°, surfaces with a steepness of 1-2° occupy 23.2% of the area, 2-30° — about 5%. The northern exposure
slopes occupy 42.4% of the catchment area, the southern — 25.4%, the eastern — 23.9%, and the western — 8.3%.
An assessment of the economic development of these lands is given. An assessment of the economic dewelop-
ment of these lands is given. Electronic thematic maps of elevations, slope angles and slope exposures allowing
for design work on forest reclamation of agricultural landscapes have been developed. The use of remote sensing
data and geoinformation technologies makes it possible to assess the current state of components and to carry out
thematic mapping. As a result, the efficiency of planning and designing sustainable and productive agroforestry
landscapes and anti-erosion forest reclamation of catchment areas increases.

Keywords: agroforestry, watersheds, geographic information systems, watershed relief.
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Pestome. PacueTHble xapakTepucTuku penbeda CapnuHckix 03ep Mo3BOMSAIOT YCTaHOBUTL BEPO-
ATHOCTb Aerpajaumny 3eMerb OT BO3AEWCTBUS BOAHOW 3p03nM AN NNaHUPOBaHUA U NPOBEAEHMUs MPOTUBO-
3PO3MOHHON 3aLLMTLI arporaHaLadToB.
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AxTyanbHoCTb. Bbicokas gons arponanaaToB U akTUBHOE NPOSiBIIEHME NPOLLECCOB Aerpagaunm
aKTyanusupyeT HeobXxoOMMOCTb OLIEHKU JlaHALWAadTHO-3KOMOrMYECKMX YCIOBUIN CEMbCKOXO3ANCTBEHHbIX 3€e-
Mesib CeBepHOM YacTn EpreHnHckon BO3BbILLEHHOCTU. Pernbed — BaXKHENLWNIA DaKTop, BAMSIIOWMI HA SpO3n-
OHHO-TMAPOSIOrMYECKME NMPOLIECCHI, MOYBEHHBLIE MOTEPU, NPOAYKTMBHOCTL arpoLeHo30B. OueHKka nokasaTtenen
penbeda npu BblpaXkEHHON NaHALWad THON HEOLHOPOAHOCTM pernoHa 6yaet cnocobCcTBoBaTh NaHNPOBAHMIO
N NPOEKTUPOBAHMIO YCTOMYMBBLIX 3PO3NOHHO Be3onacHbIX arposiecornaHawadToB, COXPAHEHUIO MOYBEHHOIO
Nnogopoans CenbCKOX03ANCTBEHHbIX 3emenb. ObbekT. OObeKTOM UCCNeaoBaHWn ABMSETCA BOAOCOOPHbIN
6acceriH CapnuHckux o3ep. Marepuanbl U1 meToabl. B rpaHuuax ceBepHom YacTv EpreHnHCKON BO3BbILLEH-
HoCTM 6bin BbigeneH Bogocbop CapnuHckux o3ep nnolaabio 214,3 Tbic. ra, 3aHMmarowmn 25% tepputopum
pervoHa uccnegoBaHwin. HoBusHa uccneqoBaHvs 3akntovanach B NPUMEHEHUN METOAMKM reoMHOPMaLNoH-
HOro KapTtorpachmpoBaHuna penbeda Ha OCHOBE (DOTOrPaMMETPUYECKOrO aHanmsa KOCMOCHUMKOB BOO0COO-
poB. [Ina nccnegoBaHusi reoMopdoriornyeckmnx XxapakTepUcTUK TeppuTopum 6binm npyMeHeHb! 4aHHbIE CbeM-
kn cnyTHukom Landsat 8, 9 u gaHHble SRTM 3. Pe3ynbTathbl U BbiBoAbl. Bogocbop 6acceriHa CapnnHCKmx
03ep He VMMEET 3HAYMMbIX MOCTOSAHHbIX BOAOTOKOB. CpedHss KpyTuU3Ha CKIMOHOB cocTtaenseT 1,4, Makcu-
MarsnbHble yribl gocturatoT 12°. Tepputopun ¢ agnana3oHoM BbicoT oT 60 fo 80 m 3aHumatoT okosno 19% nno-
waau Bogocbopa, 80-100 M — 22%, 100-120 m — 27%. Okono 70% Tepputopun Bogocbopa UMEET KPYTU3HY
CKFMOHOB [0 1°, MOBEPXHOCTM C KPYTU3HOM 1-2° 3aHumaioT 23,2% nrowaau, 2-3° — okono 5%. CKoHbl ceBep-
HOW 3KCMo3uuun 3aHMMatoT 42,4% TeppuTtopumn Bogocbopa, toxkHom — 25,4%, BoctouHon — 23,9%, 3anagHom —
8,3%. [laHa oLeHKa XO3AMCTBEHHOr0 OCBOEHMS OaHHbIX 3eMenb. Pa3paboTaHbl 3NIEKTPOHHBIE TEMaTUYeCKme
KapTbl BbICOTHbIX OTMETOK, YIfIOB HAKMOHA M SKCMO3ULIMN CKITOHOB, MO3BOSISIOLLME OCYLLECTBMAATL NPOEKTHbIE
paboTbl No necomenvopauum arponaHaLwadgToB. Micnonb3oBaHne AaHHbIX ANCTAHLMOHHOIO 30HANPOBAHMS U
reouHOPMaLMOHHbIX TEXHOMOMMN A4aeT BO3MOXHOCTb MPOBOAUTHL OLIEHKY TEKYLLEro COCTOSHMS KOMMOHEH-
TOB, OCYLLECTBIIATb TemMaTudeckoe KaptorpadvpoBaHve. B pesynbTaTe nosbiwaeTcs 3apeEKTUBHOCTb MPO-
BeAEHUS1 paboT NO MMaHMPOBAHWIO M MPOEKTUPOBAHMIO YCTOMYMBLIX Y MPOAYKTUBHBIX arposrieconaHalwadTos,
NPOTUBO3PO3MOHHOMY NTECOMENMOPATMBHOMY 0BYCTPONCTBY BOAOCOOPOB.

Knroyeenle cnoea: azponeconaHowaghmel, 8000c60pbI, 2e0UHGOPMAUUOHHbIE CUCMEMBI, pPerbegh
8000cbopos.

LUutupoanme. Koukaps M. M., Bopobeesa O. M., BooseHko A. B., MeHepanosa H. M. N'eonmHdopmaLmoHHbI
aHanu3 penbeda Bogocbopa CapnuHckmx o3ep. M3zeecmus HB AYK. 2024. 2(74). 116-125.
DOI: 10.32786/2071-9485-2024-02-14.

ABTOpCKMI Bknag. Bce aBTOpbI HACTOALWEro NCCNeaoBaHWs NMPUHMManM HenocpeacTBEHHOe yyacTue B MiaHupoBa-
HWW, BbINOMHEHUN UNM aHanu3e AaHHOro uccrieqoBaHus. Bce aBTopbl HacTosilel cTaTbW 03HAKOMWUANCL C MpeacTaB-
TIeHHbIM OKOHYaTeslbHbIM BapnaHToM 1 ogobpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepeHue. CeBepHas 4yacTb EpreHMHCcKon BO3BbLILLEHHOCTW, B rpaHuLax Bonrorpagckon
obnacTtun, TpaaMUMOHHO MCMOoNb3yeTecs As NPOU3BOACTBA CEMNbCKOXO35IMCTBEHHON NPOAYKLUUK, B
BMAE NONEBbLIX N NACTOULLHBLIX yroann. HebnaronpusiTHble NposiBNEHUsT NPMPOLHbIX (DaKTOpOoB B
coyeTaHUM C HeafdanTMPOBAHHOM arpoOXo3AVCTBEHHOW OeATENbHOCTbIO, OTCYTCTBMEM NOYBO3a-
LWMTHOW OpraHM3auun 1 yyeta naHgwadTHO-3KONOrMYecknx 0CO6EHHOCTEN TEPPUTOPMM, B HacT-
HOCTU penbeda, NPUBOOUT K PasBMUTUIO NPOLECCOB Aerpagaunmn CeflbCKOXO3AMCTBEHHbIX 3EMESb.
Kak crneacrtene Bo3pacTaloT PUCKU MPOSIBIIEHMS KaTacTpodmyeckux HeobpaTUMbIX NOCeacTBUIA
(pa3BnTMA NMHENHBIX hOPM 3P03UN, BblAyBaHME BEPXHErO MIO4OPOAHOro crios noysbl 1 Aop.) [1,
2, 3]. NposiBneHne npoueccoB gerpagaumm otmedaetca B 27 pernoHax Poccuiickon denepaunn,
cymMMapHas nnowagb aerpagmMpoBaHHbix 3emens npesbiwaeT 100 mnH. ra [4].

CeBepHas YacTb EpreHnMHcKon BO3BbILLEHHOCTU — 3TO MOPKONOrnvYeckoe NpPoaAoIKeHNe
MprBOMKCKOM BO3BLILEHHOCTU B Mexaypedbe Bonrn u [loHa, oHa BbITAHYTa B MEPUANOHANbLHOM
HanpaBneHuMn ¢ ceBepa Ha tor. O6wasa nnowaab pernoHa 850,1 Tbic. ra. Penbed BO3BbILLIEHHO-
CTW PaBHWHHbLIN, NPEACTABMEHHbIN NPENMYLLECTBEHHO CYOropm3oHTanbHbIMU MOBEPXHOCTAMU C
KPYTU3HON MeHee 2° [5]. PacuneHeHHOCTb TeppUTOPUN OBPaXKHO-0arnoO4YHON CETbIO B CPEAHEM
paBHa 0,76 kKM/kM?

CenbCcKoxo3sMCTBEHHOE Ncnonb3oBaHne 3emernb goxoauT Ao 80% ot obulen nnowanun. B
CTPYKTYp€E 3eMerlbHbIX pecypcoB nawHsa 3aHumaeT 54%. KpanHe HU3KM nokasaTtenu eCcTecTBeH-
HOM N UCKYCCTBEHHOM Necuctoctn, meHee 2,5%. CyllecTByolmne Ha CErogHSAWHUA AeHb 3aLUmT-
Hble necoHacaXaeHns He 06pa3syloT 3aKOHYEHHbIX CUCTEM, B MOSTHOW Mepe He BbIMOMHAIT Me-
nuopaTtvBHble U NOYBO3alWNTHbIE OYHKUMK. VX gona B arponaHgwadrax CywecTBEHHO HuKe
pekoMeHOO0BaHHbIX HOPMAaTUBHbIX MoKa3aTenen Ans CyxoCcTernHon 3o0Hbl [6]. Tekylee cocTosHne
necoHacaxaeHui B LeSriOM XxapakTepusyeTCa Kak Hey4OoBeTBOPUTENbLHOE.
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[ns cesepHon 4Yactn EpreHMHCKON BO3BbILLEHHOCTN OOHOW M3 OCHOBHbLIX (OOPM OMyCTbl-
HUBaAHMWS CEJTbCKOXO3ANCTBEHHbIX NaHALWAadTOB ABMASETCS 3p03Us NOYB, A€ UHTEHCUBHOCTL MOY-
BEHHbIX NOTEPb BO MHOrOM 3aBUCUT OT XapakTepuUCTMK penbeda mecTtHocTu. CoBpeEMEHHbLIE Me-
TOAbl UCCIeQOBaHNA, B TOM YMCHe reonHOpMaLNOHHbIN aHann3 BogocbopoB, NO3BONSOT NPo-
BECTW OLEHKY penbeda 1 TeKyLMX NpoLeccoB Aerpagauuun B arponangwadtax [7, 8, 9].

Llenb nccnegoBaHuin 3akmntodanach B OLEHKE MOTEeHLManbHON 3pO3NOHHOM ONacHOCTU Ha
OCHOBE aHanusa reomMoponornvyecknx XxapakTepucTuk TEPPUTOPUN UCCreqoBaHUA, MoKasaTe-
newn KPYTU3HbI 1 3KCMO3ULMKN CKIOHOB C pa3paboTKON COOTBETCTBYIOLLMX TEMATUYECKNX KapT.

Matepuanbl u metogbl. OObLEKTOM WUCCNEOOBaHUN SABMANCS BOAOCOOPHbLIN ©accenH
CapnuHcknx osep.

Tepputopus Bogoctopa CapnunHckmx o3ep (PUCYHOK 1) pacnonoxeHa B BOCTOYHOM 4acTu
EpreHnHcKon BO3BbILLEHHOCTH.
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PucyHok 1 — KocmokapTa Bogocbopa CapnuHCKMX 03ep B BOCTOYHOW YacTh EpreHnHCKom BO3BbILLEHHOCTM
Figure 1 — A space map of the Sarpinsky Lakes catchment area in the eastern part of the Ergeninsky upland

Bogoc6op CapnuHckux 03ep B BOCTOMHOM YacTh EpreHnMHCKON BO3BbILLEHHOCTU ABNAETCS
BOIMKCKMM BO4OCOOPOM, BTOPbLIM MO MoLwanm B CEBEPHON YacT EpreHMHCKON BO3BLILLEHHOCTU.
leorpadpmyeckn gaHHbIN BOOOCOOp pacnonoxeH mexagy 48°27' n 47°42' ¢. w. MNMpoTAKEHHOCTb
Bogocbopa B HanpaBneHun ¢ ceBepa Ha tor 82,5 KM, MakcumanbHasi wnpuHa — 41,4 km.

MeTtoaumka onpegeneHns reomoponorMyecknx XapakTepUCTUK OCHOBaHa Ha MCMOosb30-
BaHUKN undpoBbix mogenen penbeda (LUMP) n T’MC-texHonornn ans cosgaHvs BEKTOPHbIX KapT
KOHTYpPOB BOA0COOpPOB Ha OCHOBE kKOCMOCHMMEKOB [10, 11].

Ha ocHoee LJMP paspabaTtbiBaloTCsl TEMaTUYeCKMe KapThl KPYTMU3HbI, YKITOHOB CKITOHOB Y
N30nnHenHbIe KapTbl penbeda [12].

KapTorpadmyeckne nporpammbl, Haxogswmecs B cBobogHoM goctyne, Hanpumep QGIS,
UMEKT MHCTPYMEHTbI aHanu3a NPOCTPaAHCTBEHHbIX AaHHbIX, YTO obecnednBaeT pa3paboTKy kap-
Torpadomyeckmx mogenen. TemaTnyeckoe kapTorpachmpoBaHne C UCNONb30BaHMEM MHCTPYMEHTA
CO30aHNA N30MMHUI NO3BONSET MPOBECTM ANCKPETHOE OTOBpakeHue AaHHbIX O penbede Teppu-
TOPUKN NCCregoBaHUN C CO30aHNEM KapT KPYTU3HbI, YKIOHOB M 3KCMO3ULUKN CKITOHOB.

MeToguka aHanu3a penbeda 3aknoyaeTcs B CneayroLlem:

- Mo umdpoBon mMoaenun penbeda BblAENSATCA FMHMU OCHOBHbLIX BOAOPA3denoB Bbl-
©paHHoro Bogocbopa;
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- Mo Tonorpagnyeckon kKapTe U KOCMOKapTe YTOYHSIIOTCA IMHUWN BOAOPa3aEeroB;

- CTPOUTCS rpaHnLia M3y4aeMoro OCHOBHOro Bogocbopa;

- B rpaHunuax sogocbopa CTPoUTCHA KapTa BOAOCOOPOB HM3LLMX NMOPSAKOB AN YTOYHEHNS
NPOCTPaHCTBEHHOW NOKanu3auum 1 pacyneHeHHOCTH;

- BbIOENAKTCA KOHTYPbl BOLOCOOPOB HU3LIMX MOPSAKOB, M NPON3BOOMTCA pacyeT xapak-
TEPUCTUK Bogocbopa, nx ctaTuctmyeckas obpaboTka;

- Mo umdpoBon Moaenu penbeda CTPOUTCHA U3ONMHENHAs KapTa BbICOT U YTOYHAETCA Mo
Tonorpadhnyeckon kKapTe U KOCMOKapTe MHCTPYMEHTOM pefaKTUPOBaHUSA U30NUHUIA;

- paspabatbiBaetca LIMP ¢ meTpuyeckMmn koopauHatamu ans BO3MOXHOCTU MOCTpoe-
HUS NPOUN3BOAHBIX KapT;

- Ha ocHoBe LIMP paspabaTtbiBaeTca KapTa KpyTM3Hbl CKIMOHOB, KapTa YKMOHOB, KapTa
3KCMO3ULUN CKIOHOB;

- NpoBOAMUTCA aHanua penbeda no NUHUKM Npoduns B BbIGPAHHOM HanpaBfeHUN, Peko-
MeHAyeTca nonepeyHsin Npodusb OT BOAOpa3aena Yepes Tanbeer 4o Bogopasaena;

- paccUMTbLIBATCA XapakTepUCTUKN Npochnns ¢ onpegeneHmemM hopmbl, YrioB HaKMoHa 1
YKITOHA CKIMOHOB M UX CTaTUCTMYECKMX MapamMeTpoB;

- no UMP cTtpouTcs TpexmepHas mogens penbeda.

Pe3ynbTaTthl 1 ux obcyxaeHue. lNpn npoBeaeHn reoMHOPMaLMOHHOrO aHanusa pe-
needa Bogocbopa Obiniv NOCTPOEHbI NMMHUK 215 BOLOTOKOB, CyMMapHasi NPOTSXXEHHOCTb KOTO-
pbix coctaBuna 897,2 kM. OueHmMBanucb BOAOTOKN ANWHON MO TanbBery He meHee 250 M u rny-
OMHOM NOHWXEHNSI HE MeHee 1 M OT obLLEero ypoBHS MECTHOCTU. MpOoCTpaHCTBEHHbIE XapaKkTepu-
CTUKKM penbeda BogocbopHoro 6accentHa CapnmnHcknx o3ep nNpuBeaeHsl B Tabnuue 1.
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Tabnuua 1 — NpocTpaHCTBEHHbIE XapaKTepUCTUKKN penbeda Bogocbopa CapnmHCKnx o3ep
Table 1 — Spatial characteristics of the relief of the Sarpinsky Lakes catchment area
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Bopoc6opHbin 6accertH CapnmMHCKMX 03ep 3aHuMaeT nnowagb 214,3 Tbic. ra. K ocobeh-
HOCTSIM TEpPPUTOPMM OTHOCMTCSH OTCYTCTBUE MOCTOSIHHbIX BOAOTOKOB. CyxoforbHo-6anovHas
CeTb, kak MPaBuIO, He PasfeneHa Ha CamMoCTOATeNbHbIE Bogocbopbl. [py 3TOM 3Ha4YeHUe Kpy-
TU3HbI CKIOHOB, B cpeaHeM 1,39°, camoe BbICOKOE M3 BCeX KPYMHbIX BOAOCGOPOB CEBEPHOI Ya-
CTW EpreHnHCKon BO3BbILLEHHOCTH.

Mpn un3yyeHun oporpadmyeckmx ocobeHHocTeln BogocbopHoro GaccenmHa CapnuMHCKUX
03ep U aHanusa penbeda ObInn NOCTPOEHbI MTMNCOMETPMYECKME NPOUIM BLICOT B HaNpaBneHu-
SIX C 3anaga Ha BOCTOK M ¢ ceBepa Ha tor. [NMpodunb penbeda "3anag-soctok" Bogocbopa noka-
3aH Ha PUCYHKe 2.

®
N
©

Skm 10 km 15 km 20km 262 km

PucyHok 2 — MNpodunb penbeda B HanpaBneHnn 3anag-BoCToK
Figure 2 — Relief profile in the west-east direction

TyNnYHBIN NS 3y4aemMoro BO4OCcOopHoro 6accenHa npotuib NPOTAKEHHOCTBIO 26,2 KM
B OCHOBHOM MPOXOAWT MO BOAOPasfenbHbLIM M NPUBOAOPA3AENbHLEIM ydacTkaMm, ¢ nepenaom
BbICOT 98,2 M. AHanus npoduns yKa3b|BaeT Ha He3HauYNTENbHbIN CPeHUIN Yron HaKoHa CKIoHa
0,22°, npu MakcUManbHOW KpyTU3HE 4,53°. BocToyHasi YacTb CKMOHa Mo paccmartpusaemMomy
npocbmmo 3aKaH4YMBaeTCsl OTHOCUTENBHO PE3KUM MOHMKEHUEM BbICOTbI penbeda ¢ 91 0o 63 m,
npu NpoTskeHHocTn 1,1 Km.
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Mpodunb penbeda Bogocbopa CapnmMHCKMX 03ep B HanNpaBrneHun ¢ ceBepa Ha or npea-
CTaBrneH Ha puUCyHke 3.
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PucyHok 3 — lNpodunb penbeda B HanpasreHnn cesep — or
Figure 3 — Relief profile in the north—south direction

Ha runcomeTtpunyeckom npodune, NOCTPOEHHOM B HanpaBfieEHWM CEBEP — I MPOTSKEH-
HOCTbIO 82,5 KM 1 nepenagom BbICOT 24,2 M, CpeaHAs KPYyTU3Ha CKINOHOB cocTaBuna 0,02°, mak-
CUMarsibHbIV YroNn HaknoHa CKIioHa 10,34°. OTMeTUM Hanuuue Ha npodune 25 3Ha4nMbIX BPE3OB,
npu cpegHen ANnMHe HakKMOHHbIX MOBEPXHOCTEN B HanpaBneHnn OT BOAOPA3AeNoB A0 TanbBeros
paBHon 3,3 KM.

AHanus penbeda uccnegyemoro BogocbopHoro 6accenHa no npodunsm ¢ IpO3NOHHOMN
pacuneHeHHOCTbI0 TeppuTopum 0,43 KM/KM? BbISIBUN NpeoGnafaHne noBepXHOCTEN C KpYTW3HOWM
YKIOHaMn o 19, Mexay Tem OTCYTCTBME MOYBO3ALLMTHON OpraHnsaumMm TEPPUTOPUM U 3AKOH-
YEHHbIX CUCTEM 3aLUUTHBIX NIECOHACaXXAEHUI aenatT arponangwadytel BogocbopHoro 6accenHa
CapnuHcknx o3ep ya3BMMbIMK ANs MPOSBEHUSA NPOLECCOB 3p03un 1 gednauumn noys. Maxort-
Hbl€ CKMOHbI HYXOAKTCA B MPOTUBOSPO3NOHHOM fIECOMENNOPATUBHOM OBYCTPOMCTBE C Yy4EeTOM
BbISIBNEHHbIX NOKa3aTenen penbeda.

Ona cdopmmnpoBaHns MHOPMaLMOHHO-KapTorpadmyeckoro obecnevyeHns nnaHnpyembix
arpornecomenMopaTtmBHbIX paboT Ha TeppuTOpUM UccrnegoBaHWUiA paspaboTaHbl TemMaTUveckue
KapTbl penbeda, KpYTHU3HbI U SKCMO3NLMM CKITOHOB.

BbICOTHbIE OTMETKM MECTHOCTW, B YaCTHOCTM MpEBbILIEHNE MeXAy BoAopasgeribHbIMU
NIMHNAMMK N TanbBeramm KOHKpPEeTHOro Bogocbopa, onpeaenstoT 6asnc 3po3nn 1 NoTeHUManbHyo
OMacHOCTb MPOSABIEHNST 3PO3MOHHbIX NPOLECCOB. N3onmHeHasn kapTa BbiCOT TEPPUTOPUN BOAO-
cbopa CapnunHckMxX 03ep NpeacTaBrneHa Ha pucyHke 4.

BoicoTta, m

482-

478

47 84

ar7

PucyHok 4 — sonuHenHas kapTa BbICOT TeppuTopmm Bogocbopa CapnuHcKknx osep
Figure 4 — Isolinear elevation map of the Sarpinsky Lakes catchment area

120



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA: e 2 (74) 2024
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

MMcTorpamma pacnpefeneHns BbICOTHBIX OTMETOK Ha Tepputopuu BogocbopHoro 6ac-
ceviHa CapnuHCcKux o3ep NpeacTaBneHa Ha pucyHke 5.
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PucyHok 5 — PacnpegeneHue Tepputopumn Bogocbopa CapnmHcKnx o3ep no BbicOTam
Figure 5 — Distribution of the Sarpinsky Lakes catchment area by altitude

lMnowaab TeppuTopun C AnanasoHoM BbICOT penbeda ot 60 o 80 M 3aHMMaET OKoso
19%, 80-100 m — 22%, 100-120 m — 27%,

M3onuHenHas kapTa pacnpeneneHns yrioB HaknoHa CKNoHOB Ha TeppuTopun Bogocbop-
Horo 6accenHa CapnnHCKMX 03ep NpeacTaBrneHa Ha pUCyHKe 6.
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PucyHok 6 — KapTa gnanasoHoOB KpyTU3HbI CKITOHOB Bogocbopa CapnuHckux o3ep
Figure 6 — Map of slope steepness ranges for the Sarpinsky Lakes catchment area

VMcnonb3oBaHne KapTorpaduyeckux AaHHbIX pacnpefeneHnsi YrioB HakroHa CKMIOHOB
OaeT BO3MOXHOCTb COOTHECEHMS 3eMeNb MO KPYTU3HE C MMELWMMNUCS NoWwaaHbIMA U KOOPAU-
HaTHBIMU XapaKkTepucTMKaMu MO NMPOTUBOIPO3MOHHBLIM 3eMENbHBIX hoHAam (MprBOLOpa3nesnb-
HOMY, npuceTeBoMy, rmaporpadudeckomy). MNMonyyeHHble pacyeTHble AaHHbIE CNOCOOCTBYIOT Ka-
YECTBEHHOMY M1IaHUPOBAHUIO N MPOEKTUPOBAHUIO MOYBO3ALLMTHBLIX 1ECOMENNOPATUBHBLIX MEpPO-
NpUSTUA B YCNOBUAX nccregyemoro BogocoopHoro 6acceriHa [13, 14].

cTorpamma pacnpefeneHnst YrioB HakroHa CKIIOHOB TeppUTOpUM BOoZocOGopHOro bac-
celiHa CapnnHCKMxX 03ep NPeACcTaBneHa Ha PUCYHKe 7.
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PucyHok 7 — PacnpegeneHue Tepputopum Bogocbopa CapnuHckux o3ep
Mo yrriam HakrioHa CKIMoHOB
Figure 7 — Map of slope steepness ranges for the Sarpinsky Lakes catchment area

OueHka TeppuTopum BogocbopHoro 6accenHa CapnuUHCKNX 03ep Mo KPYTM3HE yKasbiBaeT
Ha npeobragaHne CKNOHOB € KpyTM3HoM oT 0 Ao 2° (93%). Ha 3emnsax rugporpadgpuyeckoro poH-
Ja MakcumManbHas KpyTU3Ha CKITOHOB 11,92°, CBMAETENbCTBYET O BbICOKOW MOTEHUNasribHOW 3po-
3MOHHOW onacHoOCTU TeppuTopun. HecmMoTps Ha AoBONbHO GONbLIOK nepenan BbICOT, penbed
BogocbopHoro 6acceHa CapnmMHCKMX 03ep ABMSAETCA TUMUYHLIM PABHMHHBIM, CYOropM3oHTarnb-
HbIM. [1OBEPXHOCTU B OCHOBHOM MMEKT HEGONbLUNE Yribl HAKIMOHOB, CKIOHbI Banok npenmylle-
CTBEHHO BbIMOMoXeHbl. B Lenom Tepputopus Bogocbopa 6naronpuatHa ons opraHn3auumn cenb-
CKOXO35IMCTBEHHON OEeATENBbHOCTU B BUAE NONEBBLIX U NAaCTOMLLHbBIX Yrogui.

Mpn NPOTMBOSPO3NOHHOW OpraHn3aLmMm TEPPUTOPUN HEODXOOMM YHET NMEIOLLMXCA IKCMO-
3MLUMOHHbLIX pasnuyumMin. AKCNO3MLUMS CKIIOHOB OnpeaensieT MHTEHCUBHOCTbL MOBEPXHOCTHOIO CTOKa
N BENWYMHY MOYBEHHBbIX NoTepb. Ha pucyHke 8 npuBegeHa kapTa 3KCMO3ULMKU CKIOHOB BOAO-
cbopHoro 6accenHa CapnmMHCKMX 03ep.
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PucyHok 8 — Qkcnosumuma cknoHoB Bogocbopa CapnuHCKMX 03ep
Figure 8 — Exposition of the slopes of the Sarpinsky Lakes catchment area
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CornacHo nonyyYyeHHbIM AaHHbIM NMOBEPXHOCTU N BOAOTOKM TeppuTopumn Bogocbopa Cap-
MUHCKNX 03ep OPMEHTMPOBaHbI B OCHOBHOM Ha BOCTOK, YTO yKa3blBaeT Ha NPeuMyLLeCTBEHHO ce-
BEPHYIO U I0XKHYI0 aKcrnosuumio 6eperos 6anok.

lMuctorpamma pacnpegenenus Bogocbopa CaprnmHCKMX 03ep MO 3KCMO3WLMKM CKIOHOB
npeacTaBneHa Ha pucyHke 9.

N 2 (74), 2024

424

®(Cepep  Bocrok ®IOr ®3anan

239

PucyHok 9 — PacnpegeneHue cknoHoB Bogocbopa CapnmHCKnx 03ep no akenosvumn, %
Figure 9 — Distribution of the slopes of the Sarpinsky Lakes catchment area by exposure, %

Ona TeppuTtopum BogocbopHoro 6accenHa CapnuHCKMX 03ep AOMUHMPYHOLWUMKA MO MNo-
LLaamn SABNSIOTCA CKMOHbI CEBEPHON 3KCno3numm (42,4%), NpOMEXYTOUHbIE NOKasaTenu y CKIOHOB
HOXKHOM (25,4%) 1 BocTOYHON 3kcno3uumn (23,9%), HaumeHbLIaa AoNs Y CKNOHOB 3amnagHon 3KC-
nosunumm (8,3%).

Busyanusauusi TpexmepHoro nsobpaxeHus penbeda CaprnmHCKMX 03ep NnokasaHa Ha pu-
cyHke 10.

[

PucyHok 10 — TpexmepHas kapTa penbeda Bogocbopa CapnmHCKmx 03ep
Figure 10 — Three-dimensional relief map of the Sarpinsky Lakes catchment area

3aknto4eHue. ArponaHgwadTbl ceBepHOM YacTu EpreHMHCKON BO3BbILLEHHOCTU NOABEPXKEHbI
3PO3MOHHbIM MpoLLeccaM M OMNYCTbIHUBAHWUIO, OHWU HYXXOAKTCA B KOMMNIEKCHOM arporiecomenmopaTue-
HOM OGYCTpPOMCTBE C UCMOSb30BaHNEM pa3paboTaHHOro MHopMaLnoHHO-KapTorpaguyeckoro obec-
neyeHus arponecomennopaTmBHbIX paboT.

Ona arponaHgwadToB BogocbopHoro H6acceiHa CapnuHCKMX 03ep C MCNONb30BaHUEM reo-
NMHGOPMaLIMOHHOIO KapTorpaduyeckoro aHanmnsa obina gaHa OLeHKa M CoCTaBneHbl KapTbl MPOCTpaH-
CTBEHHbIX XapaKTepucTuk penbeda, BANAIOLLMX Ha Pa3BUTME SPO3NOHHbLIX NPOLLECCOB.

MonyyeHHble pacyeTHble XapakKTepUCTUKM penbeda CapnuUHCKMX 03ep OaloT BO3MOXHOCTb
YCTaHOBUTb BEPOATHOCTb Aerpajauun 3emernb B CneacTBue BO3AENCTBMS BOOHOW 3pO3UKU, YTO OCO-
GEeHHO Ba)XHO 4SS NIAHWPOBaHUS U NPOBEAEHMST MPOTMBO3PO3NOHHOW 3allMTbl arposiaHiwadToB.
CocrtaBneHHble KapTbl penbeda, KPYTU3HbI M 3KCMO3ULUN CKITOHOB MOrYyT OblTb MCMNONb30BaHbl Ans
necomennopaTMBHOrO MOYBO3aLLUTHOIO OOycTponcTBa M (POpMMPOBAHUS 3PO3MOHHO Oe3omacHbIX
YCTONYMBBLIX arponaniwadToB CEBEPHON YacTn EpreHnHCKOM BO3BbILLEHHOCTMW.
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Conclusions. Agrolandscapes of the northern part of the Ergeninskaya Upland, subject to
erosion processes and desertification, need comprehensive agroforestry reclamation with the use of
developed information and cartographic support for agroforestry reclamation works.

For the agrolandscapes of the drainage basin of the Sarpinsky Lakes, using geoinformation
cartographic analysis, an assessment was made and maps of the spatial characteristics of the relief
that affect the development of erosion processes were compiled.

The obtained calculated characteristics of the relief of the Sarpinsky Lakes make it possible to
determine the probability of land degradation from the impact of water erosion, which is especially im-
portant for planning and carrying out anti-erosion protection of agricultural landscapes. The compiled
maps of relief, steepness and exposure of slopes can be used for forest reclamation of soil protection
and the formation of erosion-safe sustainable agricultural landscapes in the northern part of the Erg-
eninskaya Upland.
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The work was carried out within the framework of the implementation of the project of national
importance No. 123072100084-4 "Expansion of the system of climate and environmental monitoring and
forecasting in the territory of the Russian Federation in order to provide adaptation solutions in sectoral

and regional contexts, including combating desertification”

Abstract
The aim of the research was to reveal the current global progress and landmark results in the field of pre-
venting the negative effects of desertification and degradation. The research objectives included: obtaining
materials from public access data from various search engines (Web of Science Core Collections, Scopus)
and their classification, describing the results and summarizing the main successes and significant
achievements. Materials and methods. A polysystem methodological approach was used to search and
synthesize information. The study is based on a structured review of modern world scientific research, from
which it is possible to highlight knowledge about the current development of global trends in the field of driv-
ing factors of desertification and degradation, as well as ways and methods of their prevention. Results
and conclusions. There are four main research areas: 1) the main driving forces of desertification and
degradation; 2) remote sensing of the Earth from space and digitalization of desertification monitoring; 3)
the role of biotechnologies in eliminating and preventing degradation and desertification processes; 4) glob-
al, regional and national programs in the field of solving climate problems, restoring and preserving biodi-
versity. The driving mechanism of desertification under the complex influence of an extremely dry climate
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and intensive human activity is considered based on the analysis of modern data. Much attention was paid
to regions where there is rapid population growth, which relies mainly on natural resources as a source of
livelihood. A global strategy for planning the restoration of degraded and desolate lands in arid, subarid and
dry subhumid regions is presented. The modern nature and mechanism of desertification risk management
to increase the stability of disturbed ecosystems are shown.
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MOBAJIbHAA CTPATEIMUA NMAHUPOBAHUA BOCCTAHOBIEHUA
OErPAOUPOBAHHBIX U ONMYCTbIHEHHbLIX 3KOCUCTEM

Kynuk A. K., kaHOudam ceribCKOX0351UCMBEHHbIX HayK
BnaceHko M. B., kaHOudam ceribCKOX0351UCMBEHHbIX HayK

@OIBHY «®edeparibHbili HayYHbIU UeHmMpP a2po3Konoauu, KOMIIEKCHbIX Meruopayul U 3alumHoeo
rnecopa3seedeHusi Pocculickol akademuu HayK»
2. Boneoepad, Poccutickas ®edepayus

Pa6boma npoeodunachk 8 pamMkax peanusayuu npoekma obujezocydapcmeeHH020 3HaYeHUs1
Ne 123072100084-4 «PacwupeHue cucmemMbl KITUMamu4yecKo20 U 3K0/102Uu4eCK020 MOHUMOpUHaa
U npoz2Ho3upoesaHusi Ha meppumopuu Pocculickoli ®edepayuu e yesisix obecneyeHusi adanmayuoHHbIX
peweHull 8 ompacsie8oM U pe2UOHaJIbHOM pa3pe3ax, 8Kto4asi 6opb6y ¢ ornycmbiHUBaHUEM»

Llenblo nccnepoBaHUM SBNSMOCh PackpbiTue TeKyllero MmpoBoro nporpecca U 3HaKOBbIX pe-
3yJNbTaToB B obnacTtn npegoTBpaLLeHns HeraTMBHbIX NOCNEACTBUIA onycTblHMBaHWA 1 gerpagauuun. B 3aga-
YM UCCredoBaHU BXOAWSO: MOSyYeHne maTepuarnoB U3 OaHHbIX obuiero AO0CTyna pasfiMyHbIX NMOUCKOBbIX
CUCTEM U UX KNaccuukaums, onnucaHne pesynbTaTos U 06006LLeHe OCHOBHbIX yCcrnexoB N 3HaKOBbIX O0O-
cTwkeHun. MaTtepuansbl U meToAbl. [Insa noucka n cuHTe3a MHdopmaumm Obiil UCNOSMb30BaH MNONIUCUCTEM-
HblA METOOOSIOrMYEeCKM Noaxod. MiccnegoBaHne OCHOBAHO Ha CTPYKTYPUPOBaAHHOM 0630pe COBpPEMEHHbIX
MMWPOBbIX HaYYHbIX UCCMEeLOBaHUNA, N3 KOTOPbIX MOXHO BblAENUTb 3HAaHUSA O TeKyLleM pasBUTUN MUPOBLIX
TEeHAEeHU M B obnacTu OBWXKYLLUNX PaKTOPOB OMYCTbIHMBAHUA U Aerpagaumu, a Takke cnoco6oB 1 MeETOO0B
ux npegoTBpaweHuss. Pe3ynbTtatbl U BbIBOAbl. BblgeneHO 4YeTblpe OCHOBHbIX WCCIeSOBaTENbCKUX
HanpaBJieHUA: 1) OCHOBHblE€ ABWXYLLNE CUJbl ONYyCTbIHMBAHUA U Aerpaaaunu; 2) ANCTaHLMOHHOE 30HONPO-
BaHue 3emMnn u3 Kocmoca U LndpoBusaL st MOHUTOPUHIa OnyCTblHMBaHUA, 3) poJib BUOTEXHONOTNI B WK-
Buaaunn n npegoTepailleHnn npoueccos aerpagadmm n onyctblHUBaHUA; 4) rnobanbHble, permoHanbHble U
HaLMOHanbHbIe NPOrpaMmbl B chepe peLleHnst KNMMaTmu4eckux npobnem, BOCCTAHOBIEHMS U COXPaHEHUS
6uopasHoobpasmsa. PaccmoTpeH OBWXKYLLIMA MEXaHU3M OMyCTbIHMBAHWS MO KOMMMEKCHBIM BIIMAHUEM SKC-
TpemMaribHO CyXOro Knumata U MHTEHCUBHOW OeATeSflbHOCTM YerioBeka Ha OCHOBE aHarnu3a COBPEMEHHbIX
AaHHbIX. Borblloe BHMMaHWe yoensanocb pernoHam, rae oTmedyaeTcs ObICTPbIN POCT HacerneHusl, KOTOpoe B
Ka4yeCcTBe MCTOYHMKA CPeaCcTB K CyLLeCTBOBaHUIO MofaraeTcs B OCHOBHOM Ha npupogHble pecypcsl. [pea-
CTaBJieHa MupoBadA cCTpaTerna niaHnpoBaHWA BOCCTaHOBIIEHUA AerpagupoBaHHbIX U OMYCTbIHEHHbIX 3e-
Melb B apuOHbIX, cy6apv1,u,Hb|x N CyXux Cy6I'yMVI,D,HbIX pernoHax. lNokasaH COBpeMEHHbIN XapakTep U Mexa-
HU3M ynpaBlieHUA pUCkamMmu onyCcTblHUBAHUA 0114 MOBbILLEHUA CcTabunbHoOCTH HapyLleHHbIX 3KOCUCTEM.

Knrodeenble crnioea: Oezpadayus 3emesib, PUCKU OycmbIHUBaHUSI 3eMeslb, OUCMaHUUOHHOE 30HOU-
posaHue meppumopudi, cmpameausi 6o0pbbbi C OrlycmbIHUBAHUEM.

UuntupoBaHue. Kynuk A. K., BnaceHko M. B. [mobanbHas ctpaTersa nnaHMpoBaHWUSA BOCCTAHOBMEHUA Ae-
rpagMpoBaHHbIX M OMYCTbIHEHHbIX 3KocucTeM. M3gecmusi HB AYK. 2024. 2(74). 125-141.
DOI:10.32786/2071-9485-2024-02-15.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodALWero uccneaoBaHna npuHUManun HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN UMK aHann3e aHHOro nccrnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeVI CTaTbn O3HAKOMUIIUCBL U 0,D,06pMJ'II/I
I'Ipe,ElCTaBJ'IeHHbIVI OKOHYaTenbHbIN BapunaHT.

KoHdnMKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOHANNKTA MHTEPECOB.

Introduction. Land degradation on a global scale is an indicator of the state of land calcu-
lated by integrating three sub—indicators (trends in soil cover, carbon stocks and land productivity),
in which a negative change in any of them is interpreted as degradation. Land degradation can be
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defined as the depletion of an ecosystem, a decrease in its ability to fulfill its natural role, and the
loss of land resilience to climate change and land use. The causes and consequences of degrada-
tion often occur simultaneously, suppressing or aggravating each other [1]. The level of such inter-
actions depends on the dominant climatic, geological, topographic systems and management [2].
Improper management of land resources is one of the consequences of degradation [3, 4].

The concepts of "degradation" and "desertification" are closely interrelated. The process
of interaction between land degradation and aridization, including droughts, and manifesting itself
as an acute environmental problem, is characterized as desertification. In other words, desertifi-
cation refers to degradation in arid, subarid and dry subhumid regions, which account for 47% of
the world's land. Desertification is the result of interactions between biological, physical, social,
political, cultural and economic factors.

About 33% of the total land area of the Earth (> 4,900 million hectares) is subject to degrada-
tion and desertification, which makes these territories extremely vulnerable to overexploitation and
improper land use [5, 6, 7]. Currently, the processes of degradation and desertification threaten the
balance of ecosystems and the livelihoods of 38% of the world's population in arid, subarid and dry
subhumid regions of the world. The scale of anthropogenic changes makes ecosystem restoration an
integral part of humanity's survival strategy. People in the affected areas prefer to migrate to better
places. The economic development of these regions is ultimately also under threat [8].

It is difficult to find a single explanation for the causes of desertification due to the
breadth, complexity and dynamism of this process. The soil and vegetation complex and climate
of different regions have different natural conditions and an unequal contribution to the desertifi-
cation process. It is often difficult to determine the vulnerability of ecosystems to the risk of deser-
tification and to uncover the driving forces of the evolution of this process.

The problems associated with the ecological systems of drylands are as follows, Figure 1.

The stability of ecosystems is determined by their ability to reorganize and restore their
fundamental structure and functioning processes under the influence of stressful factors (drought,
fire, overgrazing) [10]. A prerequisite for understanding the stability of the environment and relat-
ed factors is the monitoring and analysis of the state of ecosystems, which is important for effec-
tive management, the introduction of rational farming methods and the promotion of the conser-
vation of soil and plant resources. Incorrect indicators can lead to ineffective management deci-
sion-making methods. To accurately assess the quality of the environment, it is necessary to ana-
lyze factors that have significant characteristics and can be combined [11].

The relevance of research lies in the need to identify areas at risk of desertification and
degradation in order to restore them and prevent the emergence of new foci, improve socio-
economic indicators, reduce losses and environmental damage, and strengthen food security.

CORE SCIENTIFIC QUESTIONS

N 2 (74), 2024
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Figure 1 — Key scientific issues and challenges for drylands [9]
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1. Research methods. The purpose of the research was to identify the current global
progress and landmark results in the field of preventing the negative effects of desertification and
degradation.

The research objectives included: obtaining materials from public access data from vari-
ous search engines (Web of Science Core Collections, Scopus) and their classification, describ-
ing the results and summarizing the main successes and significant achievements. The criteria
for the selection of literature included: keywords, years of research, regions of research, etc., Ta-
ble 1. Although there has been a very large amount of research on this issue, we have selected
the necessary minimum to try to uncover this problem in terms of several key issues. 112 publica-
tions were reviewed. The analysis was carried out based on the data of articles and monographs
published from 2000 to the present. Much attention was paid to regions where there is rapid pop-
ulation growth, which relies mainly on natural resources as a source of livelihood.

Table 1 — Criteria for selecting information sources for problem analysis

Indicators Information

1. Years of research: 2000-2023
Degradation, desertification risk, climate, anthropogenic factor, remote sens-
2. Keywords: ing, desertification control strategy, loss of biodiversity, adaptation to climate

change, overexploitation of pastures.
Arid, subarid and dry subhumid regions of the world, whose lands are subject
to degradation and desertification processes.

3. Research regions:

4. The focus of the
reviews:

5. Justification of the
choice to include data
from the information

Ecology, agriculture, adaptive land use, agroforestry, planning, management.

The processes of analysis and synthesis (evaluation of the main results ob-
tained taking into account the review and comparison with other studies),
focus and target audience.

source:
112 papers, including those published in the periodical press Web of Science
Core Collections and Scopus: Agriculture — 1, Agronomy — 2, Am. Meteorol.
Soc. — 1, Arid Ecosystems — 8, Arid Environments — 1, Adaptive feed produc-
tion — 1, Atmosphere — 1, Case Studies in Chemical and Environmental En-
gineering — 2, Catena — 2, Climate Change — 1, Climate Services — 1, Cham.
— 1, Comptes Rendus Biologies — 1, Conserv Biol. — 1, Current Science — 1,
Earth Syst. Environ. — 1, Earth System Governance — 4, Ecol. Indic. — 1, En-
viron Monit Assess. — 2, Environ. Impact Assess. — 1, Environmental Politics
— 1, Environmental Research Letters — 1, Exploration of the Earth from space
6. Information on the — 1, Euphytica — 1, Global Environmental Change — 1, Geoderma Reg. — 1,
number of documents Geology, Geography and global energy — 1, Geographical environment and
that have been assessed living systems — 1, Geographical Bulletin — 1, Journal of Resources and
for compliance with the Ecology — 1, The Journal of Environment & Development — 1, J Adv Nurs. —
criteria and included in 1, Int. J. Appl. Earth Obs. Geoinf. — 1, IOP Conference Series: Earth and En-
the review, indicating vironmental Science — 1, Land — 5, Land Degrad. Dev. — 2, Natural Hazards
their source: —1, Nat Ecol Evol. — 1, Nigeria journal of education, healthand technology

research (njehetr) — 1, New Forests — 1, Nature Journal of Cleaner Produc-
tion — 1, Nature communications — 1, Plants — 2, Proceedings of the Nizh-
nevolzhsky Agrouniversity complex: Science and higher professional educa-
tion 1, Reg. Res. Russ. — 1, Rend. Fis. Acc. Lincei. — 1, Remote Sensing — 7,
Remote Sensing of Environment — 1, Renewable and Sustainable Energy
Reviews — 1, Research on Crops — 1, Sci. Total Environ. — 1, Sensors — 1,
Sustainability — 8, Scientific African — 2, Science of The Total Environment —
3, Water Polic — 1, Fundamental and applied climatology — 1; as well as 19
monographs or chapters from monographs.

A polysystem methodological approach was used to search and synthesize information.
The study is based on a structured review of modern world scientific research, from which it is
possible to highlight knowledge about the current development of global trends in the field of driv-
ing factors of desertification and degradation, as well as ways and methods of their prevention.
The research method is based on a scientific understanding of methods for managing the poten-
tial of degraded and desolate territories from various points of view. The method is transparent,
comprehensive, and independent and is confirmed by use in the fields of various sciences [12].
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The materials presented do not cover all aspects of the issue under study, as the infor-
mation on it is too extensive. Only the most relevant topics were considered. There are four main
research areas: 1) the main driving forces of desertification and degradation; 2) remote sensing of
the Earth from space and digitalization of desertification monitoring; 3) the role of biotechnologies
in eliminating and preventing degradation and desertification processes; 4) global, regional and
national programs in the field of solving climate problems, restoring and preserving biodiversity.

2. Results and discussions. 2.7 The main drivers of desertification and degradation.

The processes of degradation and desertification are nonlinear processes influenced by
many factors [13, 14]. The main driving forces of desertification and degradation are climate
change (temperature rise, low rainfall, wind conditions) and anthropogenic pressure (intensifica-
tion of agriculture, expansion of arable land, deforestation, growth of livestock and overgrazing)
[15, 16, 17, 18, 19]. Soil pollution, salinization, and loss of biodiversity are facilitated by the use of
inorganic fertilizers, pesticides, and irrigation systems [20]. Areas with higher elevation and higher
terrain slope have a higher risk of desertification [21].

Population growth, irrational extraction of natural resources and minerals, and urbaniza-
tion also has a great impact on the expansion of degraded lands [22]. Demographic pressure ac-
celerates the processes of fertility depletion, erosion, acidification, salinization and soil compac-
tion. The increase in resource consumption due to the overpopulation of the planet leads to their
depletion, especially where there is excessive reliance on these resources. According to experts,
the world's population will reach 9.7 billion by 2050, and 10.9 billion by 2100 [23]. Most of the pro-
jected growth will come from poor countries whose populations depend on natural sources for
their livelihood. 25% of the world's population growth will be concentrated in Central and South
Asia, 25% in sub-Saharan Africa and Southeast Asia. This will significantly affect the expansion
of degraded and desolate lands [24].

The climate factor is one of the primary problems in the prevention of degradation and
desertification. Over time, in many parts of the world, the winter season is getting colder and the
summer season is getting hotter [25]. The average air temperature on the Earth's surface has
increased by about 1°C since 1900 by 2023. By 2100, air temperatures in the Mediterranean region
are expected to rise by 1.20-7.07°C, in the Caribbean — by 0.94-4.18°C, in the Indian Ocean — by
1.05-3.77°C, in the North Pacific — by 1.00-4.17°C [26]. Droughts, as one of the manifestations of
climate change, affect vast territories and are one of the most serious natural disasters, cause
socio-economic losses and environmental damage, pose a threat to agriculture and food security
around the world, and affect rising food prices [22, 24]. In Europe, the largest increase in drought
losses (up to 10%) due to a reduction in regional agricultural production is observed in the south-
ern and western parts, and the total annual losses from drought amount to 9 billion euros per
year [13]. In China, where this problem has become nationwide, economic losses from drought in
a dynamic scenario can reach 86.84 + 38.06 billion US dollars [14]. Damage to terrestrial arid
ecosystems has far-reaching consequences.

Droughts are subject to global climatic patterns, but are conditioned by regional climatic
conditions [27, 28]. Recently, the global climate environment has become drier. An increase in
the frequency of droughts, their maximum duration and maximum intensity is observed in many
parts of the world [16]. The most serious aridization trends are observed in Australia, the Middle
East, South and North Africa, the Amazon basin, Europe and Central Asia, which puts these re-
gions at risk of further land degradation [17].

Drought is becoming a serious problem for agricultural production in many parts of Africa.
Sub-Saharan Africa is the most severely affected by degradation in the world [15]. Long-term
droughts are common here, which some scientists perceive as a transitional phase of climate
change. Their duration in the semi-arid tropics of Nigeria ranges from a month to 80 months [29].
In the Korahe zone of the Somali regional state of Ethiopia, an increase in the frequency of
droughts since 2015 has led to a lack of water, a decrease in the quantity and quality of feed and
mass deaths of livestock [30].

In India, climate change is expected to reduce GDP by 10% by 2100 [26]. Since the early
2000s, 24 out of 29 states (96.4 million hectares or 29.3% of the total area of the country) have
already been exposed to various mechanisms of degradation and desertification here [31, 32]. A
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particularly large number of drought episodes are predicted in central India in the sub-basins of
Vardha, Vainganga, Pranita, parts of Indravati and Lower Godavari, which will affect the reduction
of rice production. During the worst drought, 41% of rice production losses were recorded here.
The frequency of severe and extreme droughts in this region will increase [33].

Aridity of the climate and irrational land use practices are important factors of desertifica-
tion in Asian countries. In Southeast Asia, precipitation is projected to decrease, increase and
widespread droughts in the next 30-90 years (Thailand, Malaysia, Singapore, Indonesia, Philip-
pines, and Vietnam) [34].

In South Korea, the period of the worst drought in the last 50 years on a national scale
occurred in 2014-2015. The scale of damage caused by the dry period continues to grow [35].

In Europe, the areas most susceptible to degradation and desertification are in the Medi-
terranean region (Portugal, Spain, ltaly, Greece, and Turkey). The number of unstable areas here
is growing every year. In the European Union and the United Kingdom, the total annual losses
from drought are expected to increase to 265 billion euros per year (currently 9 billion euros per
year). The largest increase in losses is observed in the southern and western parts of Europe,
where a 10% reduction in regional agricultural production is likely as a result of drought [13]. The
territories of Southern and Southeastern Europe are seriously affected by climate change and an
increase in the frequency and intensity of droughts. In Romania, the desertification process af-
fects territories in the central part of the Dobrudja plateau (1,236 km , of which 147.65 km? is pas-
ture), in the center and east of the Romanian Plain (5,253.87 km?), in the south of the Western
Plain (2,431.92 km?). The sandy area in the west of the Romanian plain was prone to desertifica-
tion due to the destruction of the irrigation system and the decrease in the area of forests and
forest protection belts [36].

In the semi-arid Certan region in northeastern BraZ|I where the area of degraded land in
2015 reached 246,783 km? (total area of 1.13 million km?), droughts resulted in losses of rain-fed
crops, reduction of water reserves in lakes and reservoirs and conflicts between water users.
Climate forecasts indicate that the frequency and number of droughts will increase in the future,
which may have far-reaching negative socio-economic consequences [28, 37].

Drought is also a common occurrence in the Australian climate. But despite the fact that
there are many adaptation strategies in Australia aimed at solving drought problems, these ap-
proaches are ineffective, especially given the forecasts of an increased risk of drought due to an-
thropogenic influence [38].

2.2 Remote sensing of the Earth from space and digitalization of desertification monitoring.

Monitoring the condition of desolate and degraded areas is essential for the development of
plans to limit their impact. Remote sensing of the Earth plays an important role in assessing the deg-
radation and desertification of territories, greatly facilitating research of problem regions and providing
access to extensive sets of geospatial data. When conducting remote sensing of the Earth, it is im-
portant to use a set of data with global coverage, which are freely available and reflect: population
density (WorldPop), demography (DHS), population migration (Integrated Public Use Microdata Se-
ries Internationa and Migration Flows), etc. State security data is only available through FEWSNET
and NASA. Data on land and water resources can be obtained from intact Forest Landscapes (IFL),
NASA's GRACE trends (for gravity recovery and climate experiment), etc. [4].

Modern technologies of remote sensing of the Earth from space have also improved the
monitoring, assessment and prediction of the onset of dry periods. Indicators and indexes that
correspond to the objectives of the Strategic Framework of the United Nations Convention to
Combat Desertification are freely available [39]. Earth observation data from space provide for
analysis for large-scale monitoring such indicators as Albedo, evapotranspiration, land surface
temperature, as well as various assessment index systems: normalized vegetation index (NDVI),
normalized difference vegetation index (GNDVI), soil-adjusted vegetation index (SAVI), wet in-
dex, heat Index (LST), Drought Index (NDBSI), Earth Remote Sensing Environmental Index
(RSEI), etc. The remote sensing method implements fast data extraction with high accuracy, on a
large scale and with long time series.

Currently, particularly active research of desolate and degraded territories using remote
sensing of the Earth from space is being conducted in China, where desolate lands reach 27.2%
of the total area of the country (261.16 million km?). Highly vulnerable areas are the Gobi Desert,
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the lower reaches of rivers and the oasis-desert transition zones [40]. According to experts, dry pe-
riods will continue to intensify on the mainland of the country. When the temperature rises to 4 °C,
according to static and dynamic scenarios, economic losses from drought can reach 164.00 +
67.58 and 86.84 + 38.06 billion US $ [14]. The relationship between the development of desertifi-
cation and the benefits of land use shows a strong correlation and remains relatively stable [41].

Monitoring of the Qilian Mountains of the Tibetan Plateau (China) based on three remote
sensing indicators (Albedo, GNDVI and FVC) using the Google Earth Engine (GEE) platform for
accessing Landsat 5/7/8 remote sensing data showed spatial and temporal changes in desertifi-
cation areas from 2000 to 2020. The main reason for the risk of desertification is climate change
and natural disasters. The role of human activity (inappropriate land use methods, deforestation,
overgrazing) on the occurrence of the risk of desertification has been proven. Currently, the re-
gion is experiencing a decrease in the risk status of desertification. But due to climate change,
this status is projected to increase [21].

Remote sensing also gives good results in diagnosing changes in the state of the land af-
ter the work carried out aimed at restoring and improving the territories. In the Ulanbug Desert
(China), under the combined influence of human activity and climate change, there is an upward
trend in NDVI (from 2007 to 2022: 0.0015 per year). This indicates the restoration of vegetation
[42]. In the central part of the Mongolian Highlands of China, the share of the region with an up-
ward NDVI trend increased from 52.2% in 2000-2009 to 67.9% in 2010-2019. Forecasts show
that the overall NDVI trend in these territories will be stable with a slight decrease in the future,
and the recovery potential will be higher for pasture ecosystems and water bodies [43].

Using a modified model of the vegetation index adjusted for MSAVI-Albedo soil, a ten-
dency to decrease desertification in the sandy lands of China has been revealed. The factors in-
fluencing the change in the status of the territory were: soil, meteorology, topography, economic
development, demography, agriculture [44].

In Gansu Province (China), desolate lands occupy 45.2% (19.2 million hectares) of the
province's land area. When constructing a modified model of the Earth Remote Sensing Ecologi-
cal Index (MRSEI) using a combination of RSEI, NDVI, WET, LST, NDBSI and the desertification
index (DI) in Lanzhou city, it was revealed that the deterioration in the quality of the ecological envi-
ronment was caused by an anthropogenic factor combined with temperature and precipitation [45].

A significant ecologic and ecological problem is rocky desertification, which includes soil
erosion, reduced land productivity, land degradation, and similarity to a desert landscape. Deser-
tification of karst rocks affects local agriculture and forestry, hinders sustainable socio-economic
development [46]. Remote sensing technologies are the main means of monitoring the desertifi-
cation of rocks, and allow obtaining data from remote areas. Thus, the analysis of the structure
and function of the landscape of the South Chinese karst on the Guizhou Plateau, which is the
largest ecologically vulnerable area, using the Shannon diversity indices (SHDI), homogeneity
(SEDI), fragmentation (FN), distribution (CONTAG), fractional dimension (FD) and aggregation
(Al indicates stabilization and ecological restoration of the landscape [47].

In the south of the European part of Russia, according to ERA5-Land data, between the
climatic periods 1991-2020 and 1961-1990, processes that influenced the development of desic-
cation of the territory were identified: positive trends in the divergence of air humidity in the
steppe zone and negative trends in the dry steppe zone [48]. The satellite indicator of land deg-
radation (albedo) shows a significant positive trend of degradation in arid subhumid and semi-arid
areas and an unstable positive trend in subhumid regions of Russia. In the subhumid and dry
subhumid zones of the East European and West Siberian plains, the frequency of droughts
reaches 3-5 in 10 years [6].

Analysis of the dynamics of land productivity in Uzbekistan for the period 2001-2020 using
the materials of the Terra-MODIS (Moderate-resolution Imaging Spectroradiometer) system indi-
cates that the practice of rational land management leads to a decrease in the proportion of de-
graded lands compared to the average (from 25-40% to 10-20%). This trend indicates the suc-
cess of regional policies that help to adapt to adverse climate changes. The instability of the on-
going changes is confirmed by the high dynamics of degraded foci and improved lands, depend-
ing on climatic fluctuations [49].

Decreasing trends in NDVI (15.1%) are observed in some areas of Romania over the pe-
riod 2001-2020 [36].
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In the north-east of Brazil, there was no convincing evidence of a significant impact of
precipitation patterns on the spatial distribution of degraded lands. The best representation of de-
graded lands was provided by RESTREND analysis, or forecasting annual NDVI based on histor-
ical annual precipitation, calculating the difference between observed and predicted NDVI, and
applying the nonparametric Mann-Kendall trend test to a linear trend line [28, 50].

The development of Earth remote sensing technologies and the popularity of machine
learning algorithms have led to the emergence of effective methods for assessing the above-
ground biomass of desert plant communities. Studies conducted in the Ulanbuk Desert (China)
have established that the aboveground biomass forecasting model based on LiDAR data is a val-
uable tool for assessing the productivity of desert ecosystems, can be used in carbon reserves
research and environmental assessment of the region [51].

When studying modern spatial and temporal changes in vegetation in China using artifi-
cial neural networks (INS) from 1980 to 2018, it was found that the average annual air tempera-
ture and the average annual concentration of carbon dioxide in the atmosphere have a strong
influence on the interannual variability of FPAR. FPAR or fraction of absorbed photosynthetically
active radiation is a biophysical parameter used to assess vegetation productivity and carbon fluxes
in terrestrial ecosystems. The highest FPAR values in different parts of China's terrestrial ecosys-
tems were found over forests: in the South — 0.59, in the South-East — 0.57, in the Central — 0.52, in
the South-West — 0.50 and in the North-East — 0.39. Low FPAR values were found in meadows
and desert areas: in the Northwestern part of China and the Tibetan Plateau - 0.20, in Inner Mon-
golia — 0.25, in Northern China — 0.36 [52].

When assessing land sensitivity to desertification, the MEDALUS multifactorial flexible
land use Model has performed well, which takes into account a large number (14-98) indicators of
sensitivity to desertification as the main quality indicators and is successfully used worldwide: Ita-
ly [53], Greece [7; 54], Turkey [55], India [56], Asia [57, 58].

2.3 The role of biotechnologies in the elimination and prevention of degradation and des-
ertification processes

The assessment of land potential carried out within the framework of the Global Agroeco-
logical Zones Study (GAEZ) showed that the land balance is very unevenly distributed across
regions and countries. The countries with transition economies, where there is practically no va-
cant land, have the least potential of land resources for rain-fed agriculture. The lands of develop-
ing countries, especially Latin America and the Caribbean, as well as sub-Saharan Africa, have
great potential (https://www.fao.org/3/y4252e/y4252e06.htm#P4_3, the date of access to the link
is 19.12.2023), table 2.

Climatic fluctuations, land degradation and desertification, or, conversely, their improve-
ment, contribute to changes in the scale and characteristics of land resources in arid, subarid and
dry subhumid areas. The dominant causes of fluctuations in rain-fed agricultural production are
droughts and aggressive farming. Climate change and loss of biodiversity are closely related
concepts. Climate change inevitably affects soil moisture, plant phenology and habitat, and leads
to a sharp decrease in crop yields. According to [59], conducting aggressive agriculture can affect
the reduction of crop yields by 50% in 2050.

Such fluctuations can be countered by investments in irrigation or food imports, but this is
not always feasible or economically justified. Biotechnologies are economical and practical
measures [60]. Their effectiveness varies widely. To combat soil erosion, sandy desertification
and ecosystem degradation, restoration of plantations and grasslands is widely used worldwide,
which involve the formation of vegetation cover capable of improving carbon dioxide absorption,
evaporation and transpiration, as well as reducing erosion and improving the physic-chemical
properties of soils [61]. Afforestation is the most important and successful means of securing
sandy massifs, serves as a carbon repository, mitigates the effects of climate change, is an im-
portant tool for replenishing groundwater reserves, and plays a vital role in maintaining ecological
balance and improving the living conditions of people in arid regions [62].

The demand for food, wood, improved communications (roads), and the need for living
space for the population over the past 8 thousand years have led to the loss of > of the world's
forest area [63]. Currently, deforestation is occurring at the fastest rate in Africa and South Ameri-
ca. In West Africa, since the 1980s, there has been a decrease in the number of 79% of tree spe-

132

N 2 (74), 2024



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

cies, most of them were of great socio-economic importance [64]. At the end of 2018, there was a
catastrophic increase in the rate of deforestation in the Amazon basin of Brazil [65]. Deforestation
also remains a serious problem for many countries in Asia, Oceania and Central America. How-
ever, some developing countries (Bangladesh, Algeria, Vietnam, India, China, etc.), realizing the
potential of forest plantations in restoring the environment, mitigating the effects of climate
change, ensuring food security and reducing poverty, are increasing the area of forests [66].

Table 2 — Lands with the potential for the production of rain-fed crops
(https:/iwww.fao.org/3/y4252ely4252e06.htm#P4 3, the date of access to the link is 19.12.2023)
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Developing countries, including: 7302 | 2782 (38)| 1109 | 1001 400 273 4520
Sub-Saharan Africa (43 countries) 2287 | 1031 (45)| 421 | 352 156 103 1256
teratg America and the Caribbean (35 coun- 2035 | 1066 (52)| 421 | 431 133 80 969
The Middle East/North Africa (20 countries) 1158 | 99 (9) 4 22 41 32 1059
East Asia (22 countries) 1401 | 366 (26) | 146 | 119 53 48 1035
South Asia (6 countries) 421 | 220 (52) | 116 77 17 10 202

Industrialized countries (Austria, Belgium,
Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, Netherlands, Por-
tugal, Spain, Sweden, United Kingdom; Ice- 3248 | 874 (27) | 155 | 313 232 174 2374
land, Malta, Norway, Switzerland; Canada,
USA,; Australia, New Zealand; Israel, Japan,
South Africa)

Countries with economies in transition (Alba-
nia, Bosnia and Herzegovina, Bulgaria, Croa-
tia, Czech Republic, Hungary, Poland, Roma-
nia, Slovakia, Slovenia, The former Yugoslav
Republic of Macedonia, Yugoslavia; Armenia, | 2305 | 497 (22) | 67 182 159 88 1808
Azerbaijan, Belarus, Georgia, Kazakhstan,
Kyrgyzstan, Moldova, Russian Federation,
Tajikistan, Turkmenistan, Ukraine, Uzbeki-
stan; Estonia, Latvia, Lithuania )

The world (including some countries not cov-
ered by this study)

13400 | 4188 (31) | 1348 | 1509 794 537 9211

Pasture lands are resources and serve as a "reserve" for the economic development of
livestock breeders. As an intermediate link in the study of ecologically vulnerable areas, pastures
provide important information for a proper understanding of the relationship between man and the
earth [67]. Modern methods of agroforestry are used as an integrated land management system
by small farmers around the world. Livestock breeders, in order not to depend on changes in the
natural environment, apply a strategy of adaptation of pasture farming to changing conditions,
which make it possible to prepare for possible extreme climatic events. The characterization of
droughts is one of the primary conditions for the development of measures to improve pasture
ecosystems. Studying the effect of drought on vegetation contributes to effective productivity
management and prevention of natural disaster risks [18, 68]. Many plant growers are engaged in
mulching, changing planting dates, cultivating drought-resistant and salt-resistant crops, affor-
estation, reducing production to reduce crop losses, reducing the load of animals on grazed are-
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as [69, 70, 71, 72, 73]. The unsatisfactory condition of arid, subarid and dry subhumid pasture
ecosystems indicates the need to use phytomelioration methods that have high bioenergetic and
economic efficiency. At the same time, cultivated plants must be compatible with the nature of the
area and the factors that affect them [74, 75]. The effects of desertification can be mitigated by
drought- and salt-resistant plant species, which play an important role in fixing sand, restoring
vegetation, are considered an important source of feed for livestock and food for humans, and
increase soil fertility [8, 76]. In Central America, it is practiced to plant more than a dozen species
of plants on plots of no more than one tenth of a hectare. In the Mediterranean region of Europe,
especially in Spain and Portugal, a system of extensive forest pastures has proven itself well. In
India, the agroforestry farming system produces high yields of wheat (4-5 tons/ha) and wood with
a 10-year crop rotation of trees. Often, the ultimate goal of these practices is not the cultivation of
trees, but the production of human food and animal feed [64].

2.4 Global, regional and national programs in the field of solving climate problems, restor-
ing and preserving biodiversity.

The current estimated rate of decline in global biodiversity is 10-100 times higher than the
average rate over the past 10 million years. In order to identify the drivers and consequences of
this decline, it is important to understand the processes that support biodiversity, assess the suc-
cesses and failures of historical and modern biodiversity management strategies, and identify the
best ways to conserve it [77]. An analysis of the current global situation, the driving factors affect-
ing the sensitivity of lands to desertification, a forecast of evolutionary trends and an understand-
ing of the main contradictions help formulate a strategy for effectively combating desertification.
The basis for creating effective projects for the restoration of various ecosystems (atmosphere,
biosphere, hydrosphere) is to understand the interactions between them and model future
changes on a national, regional and global scale [78, 79].

Global warming is an urgent international political topic. Various initiatives to mitigate the
effects of climate change around the world have been discussed for a long time. Factors such as
the historically established view of environmental policy as a domestic or international problem
and the official role of ministries in international climate negotiations play a special influence on
the development of legal approaches developed to address the challenges of mitigating the ef-
fects of climate change. In order to achieve the Sustainable Development Goals, which are aimed
at solving the global climate problem, the cooperation of all countries and stakeholders is neces-
sary. As a result of the UN Conference on Environment and Development, held in Rio de Janeiro,
the United Nations Framework Convention on Climate Change (1994) was adopted, which was
approved by 194 States. The UN Climate Change Conference in Glasgow (2021) set goals aimed
at reaching a climate agreement to keep global warming below 2°C compared to pre-industrial
levels, which will require zero CO, emissions between 2030 and 2050 [80, 81, 82, 83, 84, 85].

At the regular session of the Assembly of Heads of State of the African Union, held in
Ethiopia (2007), 11 countries adopted the initiative of the Pan-African Great Green Wall project.
The initiative involves the construction of 7,000 km of reforestation zones and is aimed at manag-
ing natural resources, combating desertification and poverty of the population [86]. The Egyptian
National Program to Combat Desertification is being implemented on the territory of Egypt, which
ranks first in the world in terms of the phenomenon of desertification among countries, and where
30 thousand acres of the best agricultural lands fall into disrepair every year. It includes regional
projects in various agricultural ecological areas, such as: "Assessment and monitoring of deserti-
fication", "Improvement of pastures”, "Stabilization of sand dunes", "Irrigated agriculture", "Rain-
fed agriculture" [3]. Protective measures (controlled seasonal grazing, protected areas, etc.) con-
tributed to the reduction of sand movement on Tunisian lands [87].

In India, 91.2 million hectares of land (27.8% of the geographical extent of the country)
were degraded over the period 2015-2016, and 97.85 million hectares (29.7% of the geographical
extent of the country) over the period 2018-2019. Moreover, >1/2 of the area of degraded lands
falls on rain-fed agricultural land and forest. The increase in the area of desolate lands in India
was observed in 28 of the 31 states and union territories in the period from 2011 to 2019. In order
to prevent degradation and desertification, India has successfully implemented the "Integrated
Watershed Management Program", "Desert Development Program" (1995), "National Afforesta-
tion Program" (2000), "National Action Program to Combat Desertification (2001). India is working
to restore 26 million hectares of degraded land by in 2030 [3, 88].
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In the USA, the Law on Agriculture (2014) reduced the total number of environmental pro-
tection programs by almost 2 times due to their consolidation or liquidation. Four main strategies
for the conservation of soil and water resources have emerged: the removal of environmentally
sensitive lands from agricultural production; improvement of the environment on cultivated agri-
cultural lands; protection of natural resources and agricultural lands; solving regional environmen-
tal problems. The "Regional Partnership Program in the field of nature Protection" received a lot
of funding. Within the framework of one initiative, the "Wetland Reserves Program", the "Pasture
Reserves Program"” and the "Agricultural Land Protection Program" were combined, which were
focused on environmentally sensitive lands. The "Agricultural Water Resources Improvement
Program", the "Joint Conservation Partnership Initiative", the "Chesapeake Bay Watershed Pro-
gram" and the "Great Lakes Basin Soil Erosion and Sediment Control Program" have been
merged [89, 90]. The Environmental Quality Incentives (EQIP) environmental program is working
for farmers, ranchers and forest owners, which is aimed at improving water and air quality, pre-
serving groundwater and surface waters, reducing soil erosion, improving wildlife habitat, mitigat-
ing the effects of drought [9]. In 2023, the Environmental Protection Service of the Ministry of Ag-
riculture of the Russian Federation (NRCS) additionally increased 19.5 billion US $ for the imple-
mentation of the "environmental quality under the incentive program”, "conservation management
program”, the Program "Provision of conservation easement” and the "Conservation regional
partnership program" aimed at climate optimization of agriculture (https://www.nrcs.usda.gov/
programs-initiatives, the date of access to the link is 19.12.2023).

In northeastern Brazil, the emergence of desolate lands is facilitated by irrational land
management, especially during dry periods [91]. The effects of the 2012-2017 drought on these
lands bring to the fore the solution of issues to reduce the social and economic vulnerability of
small farms [92].

The fight against degradation and desertification is currently being actively conducted in
Asia, where investments in projects to combat desertification have significantly reduced the area
of desertification, and the trend of environmental degradation has begun to be restrained. In Chi-
na, to minimize the economic consequences of drought, the "National Emergency Plan for Flood
and Drought Management" was issued, a number of modern programs and technologies for
drought prevention and drought resistance were developed: "Integrated management of soil and
water conservation and erosion", "Lakes, meadows and sandy areas", "Protection and restoration
of desert meadows", "Integrated protection and systematic management of mountains, water re-
sources and forests", "Restoration of degraded forests", "Three Northern Protective forests", oth-
er regional programs that improve the quality of the ecological environment and reduce the area
and degree of desertification [14, 44, 45, 66].

After the implementation of a number of projects on environmental protection, afforesta-
tion and the return of land to agricultural use ("Protective belt of the Three Northerns", "Natural
protection of forests", "Ecological Migrant"), since 2000, a slowdown in degradation and im-
provement of the ecological situation has been observed in the territories of the Alxa League desert
area. During the period 2000-2020, desertification was prevented on an area of 4211.9 km? [93].

Protected areas have a significant deterrent effect on the expansion of desertification. The
creation of the Qilian Mountains National Park had a positive impact on combating desertification
in the northeastern outskirts of the Tibetan Plateau (China). Projects for the restoration of forests
and grasses, the conservation of soils and water resources were effectively implemented in this
territory, environmental control over the development of deposits was carried out, and rotational
grazing systems were used [21]. Over the past 20 years, the proportion of lands subjected to ex-
tremely severe desertification has been significantly reduced (from 29.22% to 5.62%) by pro-
grams to combat desertification on the Mu Us sandy land in China (one of the nine most envi-
ronmentally sensitive areas in the world). [44]. The Slope Land Transformation program also
plays a significant role in improving the ecological environment and ensuring rural development.
Over 20 years, the program has doubled the forest fund, and the poverty rate has decreased by
7.5%. The program contributed to an increase in farm income by 5.2% [94].

The consequences of the drying up of the Aral Sea have significantly affected the entire
Central Asian region, especially Uzbekistan and Kazakhstan. The development of Aralkum, which
is currently a source of severe salt and dust storms, has led to the degradation of two million hec-
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tares of former arable land, reduced yields due to increased salinity and environmental degrada-
tion for the local population [95, 96]. In order to minimize the effects of desertification and mitigate
environmental stress, a project on afforestation of the dried seabed was launched in the Aral Sea
region. Testing of large-scale plantings was carried out on sandy and moderately saline areas. It
is predicted that the project will improve the hydro-climatic regime, protect the soil from wind ero-
sion, weaken the influence of hot winds, mitigate droughts, and increase the yield of forage crops
[97, 98, 99].

In Russia, desertification issues are particularly relevant for the territory in the south-east
of the European part of the country [19, 49, 100, 101, 102, 103, 104, 105]. In the semi-arid zone
of the Northwestern Caspian Sea, the loss of pasture productivity as a result of desertification
annually reaches 1052.7 thousand fodder units and increases with increasing aridity of the cli-
mate and deterioration of soil and hydrological conditions [106]. Modern, large deflationary foci of
light soils are rapidly expanding, and the possibility of their self-growth in the foreseeable future is
practically excluded [107]. The intensification of desertification processes and the high rate of
land degradation are characteristic of the Astrakhan region and the Republic of Kalmykia, which
have turned into an ecological disaster zone [6, 108, 109]. Regular dust storms on the Black
Lands and Kizlyar pastures cover valuable territories with sand, such as the UNESCO Kizlyar
Bay Biosphere Reserve [67, 110, 111]. Federal Targeted Programs (FTP) aimed at the develop-
ment of agricultural land reclamation through agroforestry, phytomelioration and cultural
measures are widely supported in the regions [112].

The plans for cooperation between China, Mongolia and the Russian Federation to pre-
vent the effects of droughts, degradation and desertification, and preserve the integrity of ecosys-
tems include the creation of an "economic belt: China-Mongolia-Russia» [40].

Conclusions. The analysis of modern literature sources on research related to the concepts
of "degradation" and "desertification" is carried out. 112 works were analyzed and systematized, as a
result of which a global strategy for planning the restoration of degraded and desolate lands in arid,
subarid and dry subhumid regions was revealed. The main conclusions include the following theses:

1. Modern studies of desert and arid ecosystems devoted to the driving mechanisms, spatial
risks and evolutionary processes of degradation and desertification have led to significant scientific
results. Particularly great successes in this area have been achieved in the monitoring and assess-
ment of degraded and desolate lands by remote sensing methods. The sensitivity of lands to desertifi-
cation has spatial heterogeneity and temporal dynamics. Remote sensing provides large-scale, long-
term data support for monitoring territories and allows for effective analysis of the evolution of deserti-
fication.

2. A promising area is the application of technologies for managing the biodiversity of desolate
and degraded lands. Studies of long-term dynamic changes in arid, subarid and dry subhumid territo-
ries of the Earth have shown that environmental projects give impetus to the restoration of ecological
balance, vegetation growth, and ensure overall economic growth. National biodiversity strategies and
action plans are the main means of combating the factors leading to the loss of biodiversity and play a
key role in curbing the growth of desertification.

3. Global climate change, depletion of non-renewable resources, loss of biodiversity, degrada-
tion and desertification are global problems and require international cooperation and practical interac-
tions to solve them. If management measures are not applied to improve land quality in areas that
have been degraded and desertification, millions of people will be at risk of hunger and poverty. To
combat desertification, it is necessary to continue the implementation of programs aimed at sustaina-
ble land use: agroforestry landscaping, the development of environmentally sustainable farming mod-
els, the introduction of effective irrigation methods.

3aknioyeHue. NpoBedeH aHanM3 COBPEMEHHbLIX NUTEPaTYPHbIX MCTOYHUMKOB MO UCCrenoBa-
HUSIM, CBSI3aHHbBIM C MOHATUAMW «Aerpagaumsi» U «onycTbiHMBaHWe». MNpoaHanmanpoBaHo 1 cucTeMa-
TU3nposaHo 112 paboT, B pesynbTaTe Yero BbisiBeHa MMpOBasi CTpaTerusl nraHMpoBaHUsi BOCCTa-
HOBMEHUS AerpagMpoBaHHbIX U OMYCTbIHEHHBLIX 3eMEeSb B apUaHbIX, CybapuaHbIX U cyxmx cybrymua-
HbIX pernoHax. OCHOBHbIE BbIBOAbI BKMIOYAIOT CreayoLwmne Te3NChI:

1. CoBpeMeHHble 1CCrneaoBaHNs MYCThIHHLIX U 3aCyLUMMBLIX 3KOCUCTEM, NOCBSILLEHHbIE ABW-
XKYLLMM MexaHu3MaM, NMpPOCTPaHCTBEHHBLIM pPUCKaM U 3BOSOLMOHHBIM MpoLeccam aerpagauum u ony-
CTbIHVMBaHUS, MPUBENN K CYLLIECTBEHHBLIM Hay4HbIM pedynbTataM. OcobeHHo Gonblune ycnexu B gaH-
HOW o6nactu 6binv 4OCTUIHYTEI B BOMPOCAX MOHUTOPWHIA U OLLEHKN AerpagupoBaHHbIX U OMYCTbIHEH-
HbIX 3eMefb MeToAaMu AUCTaHUMOHHOIO 30HAMPOBaHUsl. YyBCTBUTENBHOCTb 3€Merb K OMnyCTbIHUBA-
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HUIO MMEET NPOCTPAHCTBEHHYIO HEOQHOPOAHOCTb U BPEMEHHYIO AMHAMMKY. [ANCTaHUMOHHOE 30HONPO-
BaHWe npeaocTaBnseT KpynHomacLTabHyo, 4ONrOBPEMEHHYO NOAAEPXKKY AaHHbIX ANS MOHUTOPUHIa
TEPPUTOPUIA 1 NO3BONSAET NPOBOAUTE 3CPMEKTUBHBIA aHanNM3 3BOSOLMM ONYCTbIHUBAHMS.

2. [NepcnekTMBHbIM HanpaBrneHNeM SIBMSIETCA NPUMEHEHME TEXHOMOMMIN ynpasneHms buopas-
Hoobpa3neM OnyCTbIHEHHbIX U AerpaaupoBaHHbIX 3eMenb. ViccrnieqoBaHns 4ONrocpoYHbIX AMHaMunye-
CKUX M3MEHEHUN apuiHbIX, cybapuaHbIX U CyXuMX CyOrymMuaHbIX Tepputopuii 3eMnu nokasanu, 4To
3KONOrnyeckme NPOoeKTbl NPUAAKT MMMYbLC BOCCTAHOBIEHMIO SKONOrMyYeckoro 6anaHca, pocTy pacTtu-
TenbHOCTK, obecnevmBaloT OOLLMIA IKOHOMUYECKMIA POCT. HauuoHanbHble cTpaTterm u nnaHbl Aewn-
CTBUIA B 0b6nacTn coxpaHeHus BruopasHoobpasms ABMASOTCSA rMaBHbIM cpeacTBOM 60pbbbl ¢ dhakTopa-
MM, NPUBOAALLMMU K yTpaTe OGMopasHoobpasusi, U UrpatoT KIYEeBYD pofib B CAEPKMBAHWMM pocTa
ONYyCTbIHMBAHMS.

3. MnobanbHoe n3MeHeHne Knnumara, UCToLLLEHE HEBO30OHOBSIEMbIX PECYpPCOB, yTpaTa buo-
pa3Hoobpasus, gerpagauus U onycTblHUBaHUE SIBASIOTCA MUPOBLIMW NpoGreMamMu 1 Ons pelleHust
TPeOyT MeXOyHapO4HOro COTPYAHWYECTBa W MpakTUYECKUX B3aumodenctsui. Ecnv B paioHax,
noABeprinxcsa gerpagauum u onycTbHUBaHUIO, HE NPUMEHATL YNpaBreH4Yeckne Mepbl Ans yrydlle-
HWS KadecTBa 3eMerb, TO Nof, YrpO30M rofiofda N HULETbI OKaXKYTCA MUIMOHLI Ntogen. [na 6opbbbl ¢
ONyCTbIHMBAHMEM HEOOXOAMMO MPOAOMKaTb peanusaunio NporpamMmm, HanpasfeHHbIX Ha YyCTOMYMBOE
3eMIienorib30BaHNe: arporiecoMenmnopaTMBHoe obyCTPOMCTBO NnanAawadToB, pa3paboTky akonornye-
CKM YCTOMYUBBIX MoAenen 3emneaenusi, BHegpeHne apekTUBHbIX METOLOB OPOLLEHMS.
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Introduction. Possessing high drought and heat tolerance, chickpeas provide more stable yields compared
to other leguminous crops. Stable high market conditions for its grain make this crop economically attractive
for many farms in the Lower Volga region. However, the relatively low yield of chickpeas forces scientists to
search for effective methods to increase the productivity of this crop. The emergence of new brands of min-
eral fertilizers on the market contributes to the study of this urgent problem. Purpose of research. Evalua-
tion of the effectiveness of pre-sowing application of various forms of complex fertilizers on the yield of
chickpeas on light chestnut soils. Object. The object of the study was the chickpea variety Volzhanin. Mate-
rials and methods. In accordance with the stated goal and objectives of the study, a scheme of field exper-
iment for applying mineral fertilizers to chickpeas was developed, including the following options: 1). APA-
VIVA NP 12:52; 2). APAVIVA NP(S) 20:20(14); 3). APAVIVA NPK(S) 15:15:15(10); 4). APAVIVA NPK(S)
8:19:29(3); 5). APAVIVA NPK(S) 10:20:20(6); 6). APAVIVA NPK(S) 8:24:24(3). Place of the experiment:
Volgograd region, Gorny settlement, crop rotation plot in the Innovation Village National Democratic Institu-
tion of the Volgograd State Agrarian University. Agrochemical characteristics: the soil of the experimental
plot is light chestnut, heavy loamy, humus 1.7%, pH level 7.5. Content of ammonium nitrogen (NH4) — 5.5
mg/kg, nitrate nitrogen (NO3) — 12.5 mg/kg, mobile phosphorus (P205) — 40.8 mg/kg, exchangeable potas-
sium (K20) — 338 mg/kg soil. Conducting a small-plot field experiment (plot size — 20 m2, option - 80 m2).
Total experience area: 480 m2. Repetition — 4 times. The previous crop was spring barley, after harvesting
which deep moldboard plowing at 0.25-0.27 m with a PN — 4 — 35 plow was used as the main soil treat-
ment. Results and conclusions. During research on the application of mineral fertilizers, it was found that
the height of plants according to the experimental options ranged from 29.7 to 31.7 cm on the options
NP(S) 20:20(14), NPK(S) 10:20:20(6 ), NPK(S) 15:15:15(10), plants were taller than on the variants NP
12:52, NPK(S) 8:24:24(3) and NPK(S) 8:19:29( 3) by 1-2 cm, respectively. The number of formed beans in
the NPK(S) 8:24:24(3) variant was maximum — 28 pieces. on variants NPK(S) 10:20:20(6), NPK(S)
15:15:15(10) the number of beans decreased to 27 and the smallest number was formed on variants NP(S)
20:20(14), NPK (S) 8:19:29(3), NP 12:52 — 26, 25 and 24 pieces, respectively. The number of grains per
plant for all experimental variants did not differ significantly from 29 to 31 pieces. but the grain weight was dif-
ferent, which in turn affected the yield. The maximum yield was recorded in the NPK(S) 8:19:29(3) option —
2.47 t/ha. On the NPK(S) 15:15:15(10) and NP 12:52 options, the yield decreased to 2.32 and 2.24 t/ha.
The lowest rates of less than 2 t/ha were observed in the variants NPK(S) 8:24:24(3), NP(S) 20:20(14),
NPK(S) 10:20:20(6) — 1.97, 1.93 and 1.87 t/ha, respectively. Pre-sowing application of NP 12:52, NPK(S)
15:15:15(10), NPK(S) 8:19:29(3) at a dose of 150 kg/ha helps to obtain a yield of 2.24 to 2.47 tons /ha with
production profitability from 197 to 242%.

Keywords: mineral fertilizers, chickpea cultivation, chickpea cultivation technologies, chickpea yield,
mineral fertilizer brands.
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@rb0Y BO Boneoepadckuti TAY
2. Boneoepad, Poccutickas ®edepayus

AktyanbHocTb. Obnagas BbICOKOW 3aCyXOYyCTOMYMBOCTLIO U >KapOBbLIHOCIIMBOCTbLIO, HYT ¢POpMU-
pyeT 6onee crabunbHble ypoxaun B CPaBHEHUM C APYrMMWU 3epHOB060BEIMU KynbTypamun. Bbicokasi KOHb-
IOHKTYpa pblHKa Ha €ro 3epHO AenaeT 3Ty KynbTypy 3KOHOMUYECKU NPMBEKATENBHON A1 MHOTUX XO3ANCTB
HwkHeBomKckoro permoHa. OfHaKo CpaBHUTENBHO HEBLICOKAs YPOXXanMHOCTb HyTa MobyaaeT yYEHbIX 3a-
HUMAaTbCS NOUCKOM 3O(PEKTMBHBIX NPUEMOB MOBbLILLEHWS NMPOAYKTUBHOCTU 3TOW KynbTypbl. [osiBneHue Ha
PbIHKE MHHOBALMOHHBLIX MapOK MUHEPanbHbIX YA0OPEHUN MOXET CMOCOOCTBOBATL PELUEHNIO 3TOW aKkTyarlb-
Hou npobnembl. Llenb nccnegoBanHui. OueHka 3(PEKTMBHOCTU OOMOCEBHONO BHECEHMUS HOBbIX (DOPM
KOMMNEKCHbIX YA0OPEHMIN Ha YpOXXanHOCTb HyTa Ha CBETIO-KallTaHOBbIX NovBax. O6bekT. O6BLEKTOM wuC-
cnepoBaHust 6bin copT HyTa BormkaHuH. MaTepuanbi 1 MeToabl. B cOOTBETCTBUM C NOCTABNEHHOW LiEMbIO
W 3agavamum uccnegoBaHuna Gbina paspaboTaHa cxema nosieBOro onbiTa No BHECEHUIO MUHEPanbHbIX YO006-
peHu mapku APAVIVA noa HyT, Bkntoyatowas cnegytowme sapuantbl: 1) NP 12:52; 2) NP(S) 20:20(14); 3)
NPK(S) 15:15:15(10); 4) NPK(S) 8:19:29(3); 5) NPK(S) 10:20:20(6); 6) NPK(S) 8:24:24(3). Mecto npose-
AeHus onbiTa: Bonrorpagckas obnacte, N. [opHbIA, ceBoobopoTHbIN ydacTtok B HOAMM «/HHOBaLMOHHASA
nepeBHs» Bonrorpaackoro M'AY. ArpoxuMuyeckas xapakTepucTyka NaxoTHOro Crosi CBETIIO-KaluTaHOBOW TH-
XKEMNOCYINMHUCTON NOYBbI ONbITHOrO noms, rymyc 1,7 %, pH 7,5, cogepxaHne ammMOHUAHOrO asoTa (NH4+) -
5,5 mr/kr, HuTpatHoro asota (NO3) — 12,5 mr/kr, nogswxHoro cocgopa (P,Os) — 40,8 mr/kr, o6bmMeHHOro
kanust (K,O) — 338 Mr/kr nouBbl. MpoBeeHre NoneBoro MenkoAeNsiHOUHOTO onbiTa (pasmep AensiHki — 20 M2,
BapuaHta — 80 M2). O6wasa nnowagb onbita: 480 M2, MoBTOpHOCTL — 4-x KpaTHas. [NpefwecTByioLlen
KyNbTYpPOW SABNSNCA SAPOBOW SYMEHb, MOcne YOOPKM KOTOPOro B KayecTBE OCHOBHOM 0OpaboTKM MoYBbl
npuMeHsinack rnybokas oTBanbHasa Benalwka Ha 0,25 — 0,27 m. nnyrom NMH — 4 — 35. Pe3ynbTathbl U Bbl-
BoAabl. B xoae npoBeaeHus nccnegoBaHMm No oueHke AeNCTBUS MUHEPanbHbIX yaoOpeHun yCTaHOBEHO,
YTO BbICOTa PacTEHU NO BapuaHTam onbiTa konebanacb ot 29,7 go 31,7 cm. Npu 3TOM Ha BapuaHTax
NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacteHus 6binu Bbile, Yem Ha BapuaHTax NP
12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3) Ha 1-2 cm cooTBeTCTBEHHO. KonmyectBo chopmMypoBaB-
lwuxcs 6060B y pacteHun HyTa Ha BapuaHTe NPK(S) 8:24:24(3) 6610 MmakcumanbHelM — 28 LWT.; Ha Bapu-
aHTtax NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) umcno 60608 CHU3MNOCh A0 27, a HAMMEHbLUEE UX KOMU-
YecTBO cchopmumpoBanock y pacteHu Ha BapuaHtax NP(S) 20:20(14), NPK(S) 8:19:29(3), NP 12:52 — 26,
25 1 24 WwT. COOTBETCTBEHHO. KONMYECTBO 3€PEH C OQHOIO pacTEHUS Mo BCEM BapuaHTaM onbiTa BapbUpo-
Bariocb He3HauuTenbHO OoT 29 Ao 31 wWrT., a BOT Macca 3epHa MMerna CyLeCTBEHHbIE pasnuius, YTo oTpa-
3UNOCb Ha HOPMMPOBAHMUN YPOXKAMHOCTM MO BapuaHTam onbiTa. MakcuManbHas ypoXarlHoCTb Obina 3a-
dukcrpoBaHa Ha BapuaHTe NPK(S) 8:19:29(3) — 2,47 1/ra. Ha BapuaHTax NPK(S) 15:15:15(10) u NP 12:52
YPOXaMHOCTb CHU3Mnacb Ao 2,32 u 2,24 1/ra. HanmeHblumne nokasatenu (MeHee 2 T/ra) OTMEYEHbl Ha Ba-
puaHTax NPK(S) 8:24:24(3), NP(S) 20:20(14), NPK(S) 10:20:20(6) — 1,97, 1,93 1 1,87 T/ra cooTBETCTBEH-
Ho. MpepnoceBHoe BHeceHne NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) B mo3e 150 kr/ra cnocob-
CTBYET MOMYYEHNIO YPOXKaMHOCTU OT 2,24 fo 2,47 T/ra ¢ peHTabenbHOCTbI0 Npoun3BoacTBa oT 197 ao 242%.

Knroyesnie cnoea: MuHeparsibHble y00bpeHuUsi, 8030eMbisaHue Hyma, mexHoo2uu 8030e/bi8aHuUst
Hyma, ypoxalHocmb Hyma, MapKu MUHepasibHbIX y0obpeHul.

UuntupoBaHue. Cugopos A. H., HYamypnues O. I'., Yamypnnes I'. O., Xonog A. A., BacuHa N. A. M1ayyeHne
3(PPEKTUBHOCTM MHHOBALIMOHHBLIX MapoK MUHEparnbHbiX yaobpeHui npu Bo3adenbiBaHWM HyTa Ha CBETIO-
KalwTaHoBbIX novsBax Bonrorpagckom obnactu. M3eecmuss HB AYK. 2024. 2(74). 141-148.
DOI: 10.32786/2071-9485-2024-02-16.

ABTOpCKMI BKnaa. Bce aBTOpbl, ykazaHHble B HacTosiel cTaTbe, NPUHUMan HenocpeacTBEHHOe yyacTue B NpoBe-
AeHun nccnenosaHnin 1 0bpaboTke NoMyYeHHbIX AaHHbIX. Bce aBTOpbl 03HAaKOMMEHbl C NPEACTaBNEHHbIM OKOHYaTemNb-
HbIM BapuaHTOM 1 opgobpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.
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BBepeHue. Ha ManorymycCHbIX CBETMO-KaLITAHOBbLIX MOYBax HWMXHEBOMKCKOrO pernoHa,
XapakTepumayoLmxca n3bbITKOM Tenna B fieTHee BPEMsSi U 4acTbiMM 3acyxamu, NONOXUTEMNbHO
3apekomMeHgoBarn cebs HyT — TennontobrBas 1 3acyxoycTtondmBas 3epHoboboBas kynbTypa. Ero
CEMeHa OTNINYaTCA NOBbILWEHHbIM codepXXaHuem berka, yrneBoAoB U XMpa, Hann4ymem MHOrmx
MMUKPOSMEMEHTOB M HEKOTOPbLIX BUTAMUHOB [4].

HyT — ueHHasa ogHoneTHAs 3epHoboboBasa kynbTypa. OHa XxapakTepusyeTcs camomn
BbICOKOW MUTATESNbHOM LLEHHOCTbIO Cpeau Bcex 3epHOB6060BbIX KynbTyp, GonblIMM KOnnye-
CTBOM BUTaMWHOB U ApPYrMx GMONOrMyeckn LeHHbIX BewwecTB. OTO 06yCcnoBnnMBaeT BbICOKWM
CMpPOC Ha 3epHO HyTa, KOTOPOE MCMNOMb3YeTCHA Kak ANs NPOLOBOMbCTBEHHbIX, TaK U ANSA KOp-
MOBBbIX Lenen [9].

ArpoTexHuyeckass 0COOEHHOCTb HyTa 3aKrno4yaeTcsa B TOM, YTO OH oboralaet no4ysy aso-
TOM U SABMSAETCHA LIEHHOW OpPraHM4ecKkorW MacCoW — HacbIWaeT MaxOTHbIM FrOPU3OHT dhoccopom,
Kanvem, KanbLMem W ynydwaeT CTPyKTypy noudsbl. Bnarogaps cumbnosy co cneumcmyecknmm
bakTepuaMKn HyT ycBanBaeT aTMOCKEPHbIA a30T M CUHTE3NPYET PMU3MONOMMYECKN aKTUBHbIE CO-
€0MHEHWs!, @ KOPHEBbIE BbIOENEHNS UMEIOT BbICOKYHO KMCNOTHOCTb, YTO CNOCODCTBYET pacTBoOpe-
Huto dhocpaTtos [2, 15].

HyT HenpuxoTnuB K NPeALLIEeCTBEHHWKY: ero MOXHO CeATb MOCMe KyKypy3bl Ha CuUnoc,
nbHa, panca. Ho HanbonbLUY YPOXXaNHOCTb NOMYYaroT NOCre YEPHbLIX NAPOB U 3€PHOBBIX KyIb-
Typ. [MaBHOEe ycnosme npu Nocese HyTa — XOPOLUO BbIPOBHEHHOE Morie, cnabasi 3aCOPeHHOCTb U
OTCYTCTBME MHOrOMETHUX KOPHEBULLHBLIX U ABYAOMBHbIX COPHSAKOB Ha none. B cBolo odyepeab HyT
ABNSAETCS OTNMYHBIM NPEALLIECTBEHHUKOM [AMs GOMbLIMHCTBA CEMbXO3KYNbTyp. YPOXaMHOCTb
03MMOW NLIEHULBI NOCME HyTa Takas Xe, Kak U Mocne YEpHOro napa, a UHor4a Aaxe npesbilaeT
eé. B 2023 rogy noceBHble nnowaan nog Hytom B Bonrorpaackon obnactu coctasunm 92 Thbic.
ra npu cpegHen ypoxanHoctn 1,92 t/ra [10].

MaTtepuanbl n metoabl. B cCOOTBETCTBUM C NOCTABEHHONW LENbIO 1 3ag4advammn nccneno-
BaHUA Obina paspaboTaHa cxema MofieBoro onbiTa MO BHECEHUIO MUHEPanbHbIX yOobpeHu noa
HYT, BKMNoYawLLaa cnegyowme BapuaHThbl:

1. APAVIVA NP 12:52 (aMMOdhOC) — KOHTPOb;

2. APAVIVA NP(S) 20:20(14) (cynbthoammodoc);

3. APAVIVA NPK(S) 15:15:15(10) (komnnekcHoe ygobpeHue ¢ cepoi);

4. APAVIVA NPK(S) 8:19:29(3) (komnnekcHoe yaobpeHune c cepon);

5. APAVIVA NPK(S) 10:20:20(6) (komnnekcHoe yaobpeHue c cepon);

6. APAVIVA NPK(S) 8:24:24(3) (komnnekcHoe yaobpeHue ¢ cepon).

MecTto npoBegenunsa onbiTa: Bonrorpagckas obnactb, N. [OpHbIA, CEBOOOOPOTHBIN Yy4a-
ctok B HOLOIN «MHHOBaumMoHHas gepeBHA» Bonrorpagckoro FAY. Arpoxmmudeckas xapakrepu-
CTMKa: NMOYBa ONbITHOMO y4YacTKa CBETIO-KaLITaHOBas TshKenocyrnmHucrasa, rymyc 1,7%, ypoBeHb
pH 7,5. CopoepxaHve ammoHunHoro asota (NH4) — 5,5 mr/kr, HutpaTtHoro asota (NOj) — 12,5
mr/kr, noasmxHoro gocdopa (P20s) — 40,8 mr/kr, o6meHHoro kanus (K,O) — 338 mr/kr noyssbl.

MpoBeAeHUe NONEBOro MENKOAENSIHOUHOrO OnbiTa (pa3mep AensHku — 20 M2, BapuaHTa —
80 M2). O6was nnowaab onbita — 480 M2, MoBTOpHOCTL — 4-X KpaTHas. O6bLEKTOM uccnenoBa-
HUS Obin copT BormkaHuH. MNMpealuecTBytoLen KynbTypor ABNANcA spoBon S4YMeHb, nocne yoopku
KOTOPOro B Ka4eCTBe OCHOBHOWM 06paboTKM MO4YBbI MpUMEHANach rnybokas oTBarnbHas Bcrnallka
Ha 0,25 — 0,27 m. nnyrom NH -4 — 35.

BeceHHMe paboTbl BkNOYANM HECKOSMBbKO TEXHOMOrMYECKMX onepawumin: nokpoBHoe GopoHo-
BaHMe 3yboBbIMM DOpOHaMU B ABa Cnefa; ABE KynbTUBaLMK, BrtoYarolwme obpabotky Ha 0,10 —
0,12 m u nocneaytoutyto nod noces HyTa Ha 0,06-0,08 m. INpn npoBeaeHnn NpeanoceBHON KynbTuBa-
umm 6bIno BHeceHO no 150 Kr B ¢b.B. KaXkaoro Buaa MMHepasnbHbiX yao0peHUin No BapnaHTam onbiTa.

lMoceB cemsiH HyTa npoBenu Ha rmybuHy 0,06 M, korga Temnepartypa No4Bbl B 3TOM Croe
coctaeuna 12 — 14 °C. Hopwma BbiceBa coctaBuna 600 Tbic/ra Bcxoxux ceMsiH. MNogcueT Guono-
rMYeckon ypoxanHocTu onpeaensnu 3a 10 gHen Ao y6opku. Youpanu HyT NpsiMbiM KOMGanHMpo-
BaHWeM Mo AensiHkam onbITa.

OnpepeneHne CTPYKTYpbl ypoXKasd NpoBedeHO MO METOAMKE, COrNacHO OCHOBaM Hay4HbIX
nccnenoBaHui B arpoHoMumn. CtaTtuctmnyeckas obpaboTka AaHHbIX MPOBEAEHA METOAOM AUchep-
cnoHHoro aHanusa no b. A. Jocnexosy [6].
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Pe3synbTathl n o6cyxpgeHune. Knmmar 30HbI NpoBEOEHNS ONbITOB PE3KO KOHTUHEHTarb-
HbI M JOCTaTOMHO U3MEHYMBBLIN. TemnepaTypa Bo3ayxa no MHOrofeTHMM 3Ha4YeHUsIM JocTaTou-
HO BbiCOKasi n cocTasnsieT +8,7 °C. >Kapkumn gHAMKM B uione-aBrycte cpegHerogosasl Temnepa-
Typa Bo3gyxa MOXeT gocturatb 4o +39...+45 0C, a B OYeHb XornogHble MecsLbl sHBapb-deBparb
Temnepatypa B oTAerbHble AHNU MOXeT onyckaTbcs 4o -36...-41°C. YKapkumn gHsaMKU uionga nnu
aBrycra Temneparypa NOBEPXHOCTM NOYBbI CNOCOOHA NOBbLICMTLCA 40 60 °C. XonogHbIMK 3nMa-
MW MakcuMmarnbHasi rnybvHa npomep3aHusa noysbl O6biBaeT 80 cm. OTHOCUTENbHAs BRAXHOCTb
BO34yxa neTom ObliBaeT HU3KOM U onyckaetcsa Ao 47%, 3umon — Bbicokasa u gocturaeT 83%. Jle-
TOM BII@XHOCTb BO3AyXa MOXeT onyckatbcst Hmxke 30%, Y4TO ABNSIeTCA XapaKTepHbIM ANs 3acyLu-
NUBBIX U CYXOBEWHbIX nepnoaos. CpegHEMHOroNeTHee KONMMYECTBO OCAAKOB 3a O paBHAETCS
278 mm. OgHako KBapTanbHO OCaKu pacnpenenstoTcs HepaBHOMEpPHO [7, 14].

B tennbin nepunopg roga BbinagaeT 6oree NonoBuHbI aTMocdepHbIX ocaakoB. B aTo Bpe-
MS OXOM B BonbLUEen CTENEHN MMEIOT NMBHEBLIV XapakTep, B pe3ynbTaTe Yero yMmeHbLIaeTcsa ux
NPOayKTUBHOCTbL [5].

N 2 (74), 2024

Ocapgku 2022 r, mm Ocagku 2023 r, mm

M Man WIOHE MUWNL W aBrycr o Man WIOHL M WoasL Easrycr

PucyHok 1 — KonndecTBo BbinaBLLMX OCAAKOB 3a BpeMs Beretaumm HyTa, 2022-2023 rr.
Figure 1 — Amount of precipitation during the chickpea growing season, 2022-2023

AHanmampyst pucyHok 1, MOXHO OTMETUTb, YTO KOMWYECTBO BbIMaBLUMX OCAAKOB ObINo
GrM3KO K CpeaHEMHOroneTHUM 3HaveHnam. Tak, B 2022 rogy B Mae 0CafKOB BbiNano Ha 23 MM
bonble, yem B 2023 r., B ntoHe 2022 r B nepunopg LBETeEHNUS — NNogoobpasoBaHns KONMNYECTBO
ocagkoB Obino HMxe Ha 11 MM no cpaBHeHuto ¢ 2023 r., a B nepuod hopMMpoBaHUs 3epHa B
nione 2022 ocagkoB BbiNano Ha 12 MM MeHbLUEe. HeCMOTpSA Ha pasHoe KOSIMYECTBO OCaAKOB Mo
Mecsuam, Nx cymma 3a nepumos Beretaumm 6bina NnpakTMyeckm O4MHaKkoBow U coctasnna B 2022 r
93,3 MM a, B 2023 1 — 97 mm.

Tabnuua 1 — CTpykTypa ypoxas HyTa B onbiTe 2022-2023 rr.
Table 1 — The structure of the chickpea harvest in the experiment, 2022-2023

Konuyectso
KonnyecTtBo | 3epeH ¢ pacte- | Macca 3epHa
. Bb'f:OTa pacre- 60608, WT/ Hus, WwT / C pacTeHus, r/ BMOJ'lorw-leCKaﬂ
BapwvaHT / Variant | Hun, cm / Plant Number of Number of Grain weight YpPOXanHOCTb, T/ra /
height, cm beans, pcs |grains per plant,| per plant, g Biological yield, t/ha
pcs

1. APAVIVA NP
12:52 (KOHTPOTb) 30,7 24 29 4,48 2,24
2. APAVIVA NP(S)
20:20(14) 31,3 26 30 3,86 1,93
3. APAVIVA NPK(S)
15:15:15(10) 31,7 27 31 4,64 2,32
4. APAVIVA NPK(S)
8:19:29(3) 29,7 25 30 4,94 2,47
5. APAVIVA NPK(S)
10:20:20(6) 31,3 27 30 3,74 1,87
6. APAVIVA NPK(S)
8:24:24(3) 30.7 28 31 3,96 1,98

HCPys — 0,19 (2022 1.);
HCPys — 0,20 (2023 T.).
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Bonblloe 3HavyeHWe Ons NosnyyYeHUs BbICOKUX YPOXaeB HyTa MMEET MPUMEHEHNE MUHEe-
panbHbIX yoobpeHuin. B nepsByto ouvepenb, HEOOX0OMMO CMOCOOCTBOBaTL Pa3BUTUIO KOPHEBOW
cuctembl. Ecnn y HyTta 6yaeT cnabo pasBuTas KOpHeBas cucTema, TO TONKy OT pacTeHus He By-
OET: 3TO OOMH N3 CaMblX BaXXHbIX OPraHoB, OH «paboTaeT» BeCb CE30H U MW NOBPEXAEHUN KOP-
Hel pacTeHne MOXET 1 BoBCe NOrMbHyTh [8, 16].

HyT, kak 6060Bas kynbTypa, Npexae Bcero, HyxxaaeTcs B POCHOPHOM M KanMNHOM nuTa-
Hun. Mpn oBpaboTke ceMsiH pU30TOPHMHOM UMK a30TOBUTOM OH MOXKET ABe TpeTu CBOEeW Mo-
TpeBHOCTM B a30Te yAOBNETBOPUTL B pesynbTaTe cumMObnoTnyeckon asotdumkcauun. B HekoTopbIX
cnyyasx LenecoobpasHo BHECEHWe a30THbIX YAOOPEHMIN, OKasblBaloLWMX NOMOXUTENbHOE BNUS-
HWe Ha pacTeHusi B nepBble hasbl pocTa u pa3suTusa. MakcumanoHoe notTpebneHne nutaTens-
HbIX BELLECTB OTMeYaeTCcs B Nepuos LBETEHNE — Ha4Yano co3peBaHus cemMsiH. HopMbl yoobpeHuii
paccynTLIBAOTCA B 3aBUCMMOCTM OT 3W(PEKTUBHOrO NIIOAOPOAUSA NOYB M YPOBHS NIaHUpyemon
ypoxXanHocTh. YaobpeHusa crieqyeT BHOCUTbL NMOA OCHOBHYIO 06paboTKy, 3a UCKNIOYeHeM a3oTa,
KOTOPbIA BHOCUTCS NOA NPeanOCEBHYIO KyNbTUBaUNo, N Pqg . 20 BHOCAT Npu NoceBe B pAOKN B BU-
e rpaHynupoBaHHoro cynepdocdara [3].

Mbl npumeHsaem yoobpeHus ¢ MOBbILEHHBIM CoAaepkaHueM ¢hocdopa, Tak Kak 31O Cro-
cobCTBYET Pa3BUTUIO MOLLHOM KOPHEBOMW CUCTEMBI. HY)XXHO y4uTbIBaThb, YTO NPU BHECEHUM YOOO-
pPEeHWI B MOYBY BaXHYK ponb OyaeT mrpaTb MX PacTBOPUMOCTb — YEM fyylle pacTBOPMMOCTb,
TEM BblLLE UX YCBaMBaeMOCTb pacTeHunem [1].

UTo KacaeTca MUKPOSNEMEHTOB ANSA HyTa, TO OHW HEOOXOAMMBI EMY B O4EHb HEDONbLUNX
KOnmMyecTBax, OOHAKO peakuus Ha ux geduunt Bcerga ObiBaeT O4eHb OCTPOM, OCOBEHHO Mpu
cnmburoTudeckon asotdumkcaumn. HegoctaTtok Ux pes3ko CHUXaEeT, a MHoraa uckno4vaeT dukca-
UM asoTa Bo3fdyxa. Hambonbliyto BaxHOCTb npegcTtaBnsioT 6op n MonubaeH. MonunbaeH
y4acTByeT B npoueccax dmkcaumm asota n3 atmocdepbl KnybeHbkoBbiMM GakTepuamn. bop
cTumMynupyeTt obpasoBaHve 3aBa3en, npegynpexgaeTr ux onageHne, cnocobCcTByeT pasBUTUIO
PenpPOAYKTUBHBLIX OpPraHoB M NPOBOASLUMX COCY[OB, OKa3bliBaeT MOMOXUTENbHOE BMWUSIHUE Ha
CUHTe3 psga pepmeHTos [11, 12, 13].

B xome npoBefeHust uccnenoBaHuii NO BHECEHUKD MUHEpanbHbIX yAoOOpeHun ycTa-
HOBJIEHO, YTO BbICOTA pacTeHM NO BapuaHTam onbiTa konebanacbk ot 29,7 go 31,7 cM Ha Ba-
punaHTax NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacTteHus 6binun BhbiLLe,
yem Ha BapmaHTax NP 12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3) Ha 1-2 cm cooTBeT-
CTBEHHO.

KonunuectBo ccopmupoBasLunxcs 6060 Ha BapuaHTe NPK(S) 8:24:24(3) 6bino Makcu-
ManbHbIM — 28 WwT. Ha BapuaHTax NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) konnyecTtso 60608
CHU3WMOCb J0 27 1 HauMeHbLLee KonnyecTBo cdopmmupoBanoch Ha BapmaHTax NP(S) 20:20(14),
NPK(S) 8:19:29(3), NP 12:52 — 26, 25 1 24 T COOTBETCTBEHHO.

KonunuecTBo 3epeH C pacTeHnsi No BCEM BapuaHTaMm OnbiTa pasfm4yanocb He 3Ha4YUTENbHO
oT 29 go 31 wrT. a BOT Macca 3epHa bbina pasnu4yHONi, YTO B CBOK ovepenb MOBMMSNO Ha dop-
MUPOBaHNE YPOXaNHOCTW.

MakcumanbHas ypoxanHocTb 3admkenpoBaHa Ha BapnaHte NPK(S) 8:19:29(3) — 2,47 T/ra.
Ha BapuaHtax NPK(S) 15:15:15(10) n NP 12:52 ypoxaiHoCTb CHu3unacb o 2,32 u 2,24 T/ra.
HaumeHblune nokasatenu MeHee 2 T/ra oTMedeHbl Ha BapuaHTax NPK(S) 8:24:24(3), NP(S)
20:20(14), NPK(S) 10:20:20(6) — 1,97, 1,93 1 1,87 T/ra COOTBETCTBEHHO.

OpaHum 13 Hambonee 3aTpaTHbIX ANIEMEHTOB TEXHOMOMMK, KOTOpble hopMUpytoT obLLme 3a-
TpaTbl Ha BbipalUMBaHME KyrnbTypbl, ABNAOTCA yAoOpeHns. AHann3 aKOHOMUYECKon adhPeKTUBHO-
CTW BO3A€EnNbIBaHUA HyTa MPU NCMONb30BaHNM pasnmMyHbIX POHOB MUHEPAarbHOIO NMTaHUS Nokasarn,
4YTO BHeceHue cynbdoammodoca NP(S) 20:20(14) 6bino ¢ HaMMmeHbWMMK 3aTpaTamn — 32879
py6./ra npn ypoBHe peHTabenbHocTn — 193%. Ha BapnaHTe NPK(S) 15:15:15(10) 3atpaTtbl BO3-
pocnn Ha 2070 py6., peHTabenbHOCTb NpK 3TOM noBbicunack Ha 38%. MNpu BHeceHMM ammodboca
NP 12:52 3atpatbl ObinvM MakcMmMmanbHbiMn — 37647 py6., @ peHTabenbHOCTb Obina Huxe Hannyy-
wero BapuaHta Ha 45%. MNpumenernne NPK(S) 8:19:29(3) cnocobcTBoBano CyLecTtBEHHOMY Mo-
BblLLIEHMIO 3aTpaT o 36098 py6. ¢ makcumanbHom adEKTUBHOCTLIO — 242%. MNpn NpakTu4ecku
OLMHaKOBbLIX 3aTpaTax HanmeHbLUNIA 3adhdpekT 3aperncTpmpoBaH Ha BapuaHTax NPK(S) 10:20:20(6)
n NPK(S) 8:24:24(3). 3necb peHTabenbHOCTb CHM3MNack Ha 64 n 78% COOTBETCTBEHHO.
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Tabnuua 2 — JkoHomuveckas appekTUBHOCTb BO3aeNbiBaHWA HyTa BormkaHuH, 2022-2023 rr.
Table 2 — Economic efficiency of cultivation chickpea Volzhanin, 2022-2023

3aTparthl, CTonmocTb Yuctbin Penta-
Y e 6. 1a 1 | CCOCCTOW | oo oBoii npo- | aoxon Ha 1 | Ger-
. poxa- | py MOCTb P AOXOA
BapwaHT / Variant HocTb,T/ra /| ra/ Costs, 6.7/ éelf aykumu, py6./ra/| T, pyb. / Net | HocTb,
Yield, tha | RUB per 1 pc%ét rub/t Cost of gross |incomeper1| %/
hectare 7777 | output, rub/ha ton,rub |Rent, %
1. APAVIVA NP 12:52 (koHTpOsb) 2,24 37647 16806 112000 33194 197
2. APAVIVA NP(S) 20:20(14) 1,93 32879 17035 96500 32965 193
3. APAVIVA NPK(S) 15:15:15(10) 2,32 34949 15064 116000 34936 231
4. APAVIVA NPK(S) 8:19:29(3) 2,47 36098 14614 123500 35386 242
5. APAVIVA NPK(S) 10:20:20(6) 1,87 35329 18892 93500 31108 164
6. APAVIVA NPK(S) 8:24:24(3) 1,98 35512 17935 99000 32065 178

BbiBoAabl. B pe3synbTate npoBegeHHbIX UCCreqoBaHuii, No CPaBHUTENbHOW OLEHKe, BIUSHUS
WHHOBALIMOHHbIX MAapOK MUHEparibHbIX yA0OPEeHUi A Ha POCT U pa3BUTUE PacTEHUIA HyTa YCTaHOBIEHO,
470 Ha BapuaHTax NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacTeHusi bbinu BbliLle
Ha 1-2 cm yeM Ha BapuaHTax NP 12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3).

BHeceHne NPK(S) 8:24:24(3), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) B pose 150 «kr/ra
yBenuumBaeT konmdecTso 60608 Ha 2-4 WT. C pacTeHus.

MpegnoceBHoe BHeceHne NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) B pose 150
Kr/ra cnocobCTBYET NOMYyYEHMIO YPOXKaHOCTU OT 2,24 o 2,47 T/ra ¢ peHTabenbHOCTbIO MPOM3BOACTBA
ot 197 no 242%.

Conclusions. As a result of comparative experience in studying the effect of mineral fertilizers
on the growth and development of chickpea plants, it was established that in the variants NP(S)
20:20(14), NPK(S) 10:20:20(6), NPK(S) 15: 15:15(10), the plants were 1-2 cm taller than on the vari-
ants NP 12:52, NPK(S) 8:24:24(3) and NPK(S) 8:19:29(3).

Application of NPK(S) 8:24:24(3), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) at a dose of 150
kg/ha increases the number of beans by 2-4 pcs per plant.

Pre-sowing application of NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) at a dose of 150
kg/ha helps to obtain a yield of 2.24 to 2.47 tons /ha with production profitability from 197 to 242%.
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The research was carried out within the framework of the research topic FGUN-2022-0010 “Develop
environmentally friendly technologies, machine complexes and equipment for managing agricultural
ecosystems in intensive and organic production of agricultural products”, IAEP branch of the
Federal State Budgetary Institution FNATS VIM (St. Petersburg)

Summary
The article discusses the morphological parameters of annual apple seedlings in the technology of
growing them using biologically active fertilizer "Biagum", prepared on the basis of bird droppings. The
results of the study show that the rational dose of fertilizer application during planting is 2 t/ha, but dur-
ing the correlation analysis it was found that the growth rates of seedlings significantly depend on the
apple variety, the studied varieties differ significantly in terms of growth rates depending on the doses
of fertilizer application
Abstract

Introduction. One of the conditions for effectiveness when planting orchards is the use of high-quality
planting material, and an important mechanism for influencing their growth is the application of both
organic and mineral fertilizers. The desire to get a faster response from seedlings and ignorance of the
consequences of excessive application of fertilizer leads to an unreasonable increase in application
rates. In addition to economic inexpediency, there is also an environmental side of the problem; uncon-
trolled application of fertilizers can disrupt the mineral balance of the soil and negatively affect the
productivity of the ecosystem. The way to increase growth and obtain environmentally friendly products
is the rational use of fertilizers, with strict adherence to doses, timing and methods of application. Ma-
terials and methods. When conducting research, a systematic approach was used to study the influ-
ence of soil conditions on the development of apple tree seedlings using generally accepted methods
of conducting experiments: the morphology of fruit and berry plants and methods for studying it, ac-
counting for plant development, guidelines for diagnosing the mineral nutrition of apple trees and other
horticultural crops. According to the program and methodology, when planting experimental plots with
annual apple tree seedlings, an analysis of the initial state of nutrients and morphological parameters
of the plant was carried out. Recording and recording of indicators of growth and increase in the diam-
eter of the root collar was carried out once every 14 days, with the results being recorded in an obser-
vation log. Object of study: annual apple tree seedlings of three varieties on a pome rootstock on
sod-podzolic loamy cultivated soil with various doses of organic fertilizer Biagum. Purpose of the
study: to establish the dependence of the influence of different doses of biologically active organic
fertilizer Biagum on the morphological parameters of annual fruit seedlings. Results. Research has
shown that the survival rate of annual apple tree seedlings at all doses was 100%; during a phytosani-
tary analysis, it was established that the planting material is not susceptible to disease and can be
used in further research. It has been established that the greatest increase in the height of seedlings in
all apple tree varieties is observed at a fertilizer dose of 2 t/ha; the yield of first grade seedlings ac-
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cording to GOST — R 59653-2021 increased by 25% compared to the control. The scientific novelty
of the work lies in: identifying patterns of seedling development depending on the doses of fertilizer
applied. Conclusions. It has been established that the use of organic fertilizer Biagum has the great-
est effect on annual apple tree seedlings of the “Autumn Striped” variety at a fertilizer dose of 2 t/ha.
For the Antonovka variety, the greatest increase was obtained in the indicator “rootstock diameter” at 1
t/ha. application of fertilizers. The Biagum fertilizer has the least effect on seedlings of the “Ladoga”
variety; the growth is lower than that of the control variant, and the “Autumn Striped” variety has the
greatest effect.

Keywords: annual apple seedlings, morphological parameters of seedlings, organic fertilizers, soil fertility.
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WHCmumym az2pouH>XeHepHbIX U 3KOs102Uu4ecKuX rnpobriem cesibCKoxo3sticmeeHHo20 ripouzsodcmea (UMA3I) —
unuan ®rbHY ®HAL| BUM
2. CaHkm-lemepbype, Poccutickass ®edepayusi

UccnedosaHus npoeedeHbl 8 paMmKax ebinosiHeHust membl HUP FGUN-2022-0010 «Pazpabomamab
3KoJ102U4ECKU YUCMbIE MEXHO/1I02UU, KOMIM/IEeKCbl MaWUH U o6opydoeaHue Onsi ynpaesieHusi
ceJibCKox035licmeeHHbIMU 3KocucmemMamu rnpu UHIMeHCUBHOM U Op2aHUYeCKOM npou3sodcmee
cesibckoxo3slicmeeHHoU npodykyuu», UAII — punuan ®rbHY ®HAL] BUM (2. CaHkm-lTemepbypa)

AHHoTaumsa. OgHUM M3 ycrnoBuin ahPEKTUBHOCTM MPWU 3aKrnagke NIofoBbIX Caf4oB SABMSETCH
NCcnonb3oBaHMe Ka4eCTBEHHOrO MOCAAOYHOro MaTepuana, a BaXXHbIM MeEXaHU3MOM BO3AENCTBUA HA UX
POCT SIBMSIETCS BHECEHUE KaK OpraHMYecKuX, Tak U MUHepanbHbiX yaobpeHun. XXenaHve nony4utb 60-
nee GbLICTPYIO peakUno CaXXeHUEB U HE3HAHUE NOCNeACTBUA N3BbITOYHOrO BHECEHUSA YyAOOpeHM BeaeT
K HEOH6OCHOBAHHOMY 3aBbILLIEHUIO HOPM MX BHECEHMS. [TOMUMO 3KOHOMUYECKOM HeuenecoobpasHocTu
€CTb W 3KONorm4yeckass cCtTopoHa npobnemMbl, 6ECKOHTPOSIbHOE BHECEHME YOOOPEHUI MOXET HapyllaTb
MUHepanbHbI 6anaHc NOYBbl M OTPULLATENBHO BNUSATH Ha NPOAYKTMBHOCTb 3KOocUcTeMsl. [yTb K NOBbI-
LEHMIO NPMPOCTa M MONYYEHUIO 3KONOTMYECKM YUCTOW NPOAYKLMM — pauMOHarbHOE MCMOSfb30BaHUE
yaobpeHun, npu CTporom cobrogeHun 403, CPOKOB U cnocoboB BHeceHusi. MaTepuanbl U MeToAblI.
lMpn npoBeaeHM NccneaoBaHW NCNONBb30BANCa CUCTEMHbBIN NOAX04 K U3YHEHUIO BIIMAHUS MOYBEHHbIX
YCINOBUN Ha pas3BUTUE CaeHLEB A0MOHb MO O6LIENPUHATLIM METO4aM NMPOBEAEHUS SKCMEPMMEHTOB:
MOPAONOrMs NIOAOBLIX U ArOAHbBIX PACTEHUIN U METOAbl €€ U3YYEHUS, YYET Pa3BUTUSA PACTEHUIA, METO-
OWYECKME yKasaHusa No ANarHOCTUKE MUHEPAanbHOro NUTaHWs S6MOHW U Opyrux cagoBbiX KynbTyp. Co-
rMacHoO nNporpaMMe U MeToAMKE NPWU 3aknagke OnbITHbIX 4ENSHOK C OQHONMETHUMMU CaXeHuamu 9650H
Obln NpoBeAEH aHanM3 Ha4yanbHOr0 COCTOAHUS NUTATESNbHbLIX BELLECTB U MOPdONOrMyecknx napamer-
pPOB pacTeHun. YYeT U CHATME nokasaTenen npupocTta v yBefM4eHus guaMmeTpa KOPHEBOW LUEVKK Npo-
BOoAUNK pas B 14 gHen, ¢ 3aHECEHNEM Pe3yNnbTaToB B XypHan HabnogeHnn O6bLEKT nccneaoBaHUsA:
OAHOMETHNE CaXeHLbl I6/I0HM TpeX COPTOB HA CEMEYKOBOM MOABOE Ha AEPHOBO-MOA30SIMCTON Cyriu-
HUCTON OKYNbTYPEHHOW MOYBE C pasNMyHbIMKM JO3aMW OpraHuyeckoro yaobpeHus buarym. Llenb uc-
cnefoBaHUM: YCTAHOBMEHME 3aBUCUMOCTEN BRMAHUSA pasnuYHbIX 403 OMONOrMYeCcKn akTMBHOro opra-
Huyeckoro ynobpeHus Buarym Ha mopdponornyeckne napameTpbl OOHONETHUX MOOOBbLIX CaXEHLEB.
PesynbTarthl. iccnenoBaHns nokasanu, YTO NPUKMBAEMOCTb OAHOMETHUX CaXKEHLEB A6MOHN NpU BCEX
Ao3sax paBHsanacb 100%, B xoge huTocaHMTapHOro aHanm3a yCTaHOBSIEHO, YTO NOCaA0YHbIA MaTepmarn
He moaBepXXeH GOMEe3HAM U MOXET MCMOMb30BaThbCH B AaNbHENMWMX UCCredoBaHUAX. YCTaHOBIEHO,
YTO HanbOoMbLUMIA NPUPOCT BbICOTbI CAXEHLEB Y BCEX COPTOB A0GMOHM HabnwogaeTcs npu 4O3€ BHece-
HUs yoobpeHun 2 T/ra, BbIXof caxeHueB nepBoro copta cornacHo FOCT — P 59653-2021 no cpaBHe-
HUIO C KOHTponeM yBenuyuncs Ha 25%. HayyHas HoBU3Ha paboThbl 3aknioyaeTcs B: BbiSBEHWM 3a-
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KOHOMEPHOCTEN pasBUTUA Ca)KeHLIeB B 3aBMCUMOCTM OT [03 BHOCKUMOrO yaobpeHus. BbiBoabl. YcTa-
HOBIEHO, YTO MCMOMb30BaHNE OpraHMYeckoro yaobpenus buarym Havbornbliee BNUAHWE OKasbiBaeT Ha
ofOHoOMeTHWe caxeHubl S6moHn copta OceHHee monocaToe npu Ao3e BHeceHus yaobpeHun 2 T/ra. Ons
copTa AHTOHOBKa HanMboMbLLUIMI NPUPOCT MNOMYYeEH y nokasatens «auameTtp nogsos» npu 1 T/ra, BHece-
Hus yoobpeHuii. HaumeHbliee BnvsHue yaobpeHue Buarym okasbiBaeT Ha caxeHupbl copTa Jlagora,
MPUPOCT HWXE, YEM Y KOHTPOIbLHOrO BapuaHTa, a HanbonbLwunii umeeT copT OceHHee norocaTtoe.

N 2 (74), 2024

Knroyeebie crnoea: o0HoriemHue caxeHubl s16510Hb, MOPGhOIo2UHeCcKUe Mapamempbl CaxeHUes,
opzaHu4eckue ydobpeHus, no4seHHoe nnodopodue.

UuntupoBaHue. 3bikoB A. B., Eroposa K. L., FOHnH B. A. AHanu3 BnusiHWS pasnuyHbix o3 yaobpeHust bua-
rym Ha Mopcporornyeckme napameTpbl OOHONMETHMX CaXeHueB A6mnoHb. M3secmusa HB AYK. 2024. 2(74).
148-156. DOI: 10.32786/2071-9485-2024-02-17.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodWero uccneaoBaHna npuHMManum HenocpeacTtBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN NN aHann3e OaHHOro unccrnenoBaHuA. Bce aBTOpbI HaCTOFlLLleVI CTaTbM O3HaAaKOMUNUCbL C nNpeacrtas-
JNNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,D,O6pI/IJ'II/I ero.

KoHdnuKT nHTepecoB. ABTOpbI 3aBMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

Pe3tome. B cTatbe paccMoTpeHbl U3MEHEHUA MOPAONOrM4YeCcKkUX nokasatenem ogHoneT-
HUX cestHUEB SA6MOHM NPU UX BbIpaLLMBaAHUN C MCNONb30BaHMEM BMOMNOrMYeckn akTMBHOMO yao6-
peHusi buarym, NpuMroToBMEHHOro Ha OCHOBE MTMYLEro NomMeTa. PesynbTaThl McCnegoBaHUs no-
Ka3blBalOT, YTO paumoHanbHas 4o3a BHECEHMSA YOOOpeHun npu nocagke coctaensaet 2 T/ra, on-
HaKO B XOAE KOPPESALNOHHOIO aHanmsa yCTaHOBMNEHO, YTO TEMMbl POCTa CEAHLIEB CYLLECTBEHHO
3aBUCAT TaKkKe OT copTa SA6MOHW, n3yvyaemble copTa CyLLEeCTBEHHO pasnuyarTcs No nokasare-
nam TeMna pocTa B 3aBUCUMOCTU OT 403 BHECEHUS YA00OPEHNN.

BeeaeHue. [Mnogpl 1 Arogbl SBASATCA HE3AMEHUMbIMU MPOAYKTaMU NUTaHUS B paLMOHe
YyenoBeka, OHM obragatoT nevebHLIMU CBOMCTBaMM, CNOCOBCTBYIOT NpodunakTmke MHoOrMx 3abone-
BaHMI. B nnogax n arogax cogepxartca caxapa, OpraHMyeckne KUCMNoThl, BUTAMUHbLI, P-akTuBHbIE
BELLECTBa, NEKTUHbI, AyOunbHbIE, Kpacdlme, apoMaTU4eckue BELLECTBA, MUHEparnbHbIe COMw,
MHOIMe U3 KOTOPbIX HE BCTPEYAKOTCS HU B KaKMX APYrMX NPoayKTax.

OpgHuM 13 ycnosui 3aknagkm ahekTUBHbBIX NN0L0BLIX CafoB ABNAETCA MCNOSb30Ba-
HMe KadeCTBEHHOro nocago4Horo martepuana, cootseTcTBytlowero NOCT P 59659-2021.
lMepcnekTuBHbIMU ANt TpaguUMOHHBIX cagoB Ha CeBepo-3anage ABMAKTCA CEMEYKOBbIE
nogBoun A6MOHN, N BaXXHbIM MEXaHW3MOM BO3AENCTBUS Ha UX POCT U NPOOYKTUBHOCTb SIBMSA-
€TCH BHECEHME KaK OpraHMYeckux, Tak U MUHepanbHbIX yaobpeHun. XXenaHve nonyduntb 60-
nee ObICTPYIO peakuuIo CaXKeHLEB N HE3HAHWE NOCNeACTBUN U30LITOYHOIro BHECEHNS yaobpe-
HUM BedeT MHoraa K Heob6OCHOBAHHOMY 3aBbILLEHNIO BHOCUMbIX HOPpM. MOMUMO 3KOHOMUYE-
CKOM HeLenecoobpasHOCTM eCTb WM 3KOMormyeckass cTopoHa npobnembl: GECKOHTPOMbHOEe
BHeceHune yaobpeHnin MoXeT HapyllaTb MUHepanbHbi GanaHCc NoYBbl MU OTpULATENBLHO CKa-
3blBaTbCA Ha NPOAYKTUBHOCTU arpoLeHosa, kak cuctemsl [1, 2]. B 1o e Bpemsi, NyTb K NOBbI-
LEHMIO YPOXKAMHOCTU U NOMYYEHUIO SKOMOMMYECKN YACTON NpoayKUMM — HE B OTKase OT npu-
MEHEeHMUs yaobpeHuit n gpyrnx cpeacTs NoBbiLLEHUSA NA040POANS, @ B UX pauMOHanbHOM UC-
Nonb30BaHNN — CO CTPOrMM cobntogeHmem [o03, CPOKoB 1 cnocoboB BHeceHus [3, 4, 5]. ATu-
MU COODOpaeHnaMM onpenenseTca akTyanbHOCTb MPOBOAUMOrO HaMM UCCNEeOoBaHMA C rMno-
TE30M O HEe NPONOPLMOHANbHOM pas3BUTUM CaxeHua A0MOHb NPU yBreYeHMM 403bl OpraHmnye-
CKMX yaoBpeHun.

MeToabl uccnepoBaHuA. ViccrneqoBaHms no N3y4eHo BMSHUS pasnnyHbIX 403 G1ono-
MMYECKN aKTMBHOrO OpraHuMyeckoro yaobpeHusa buarym Ha pocT OOHOMETHUX CaXeHueB A6MoHU
npeaycmaTpmBanu MsydeHme Mopdoormyecknx napaMeTpoB: BbICOTa MPMpOCTa U yBENUYeHne
kopHeBon wenkn. cnonb3yemble copta: OceHHee nonocatoe, AHTOHOBKa 0bbikHOBEHHas u Jla-
Aora, BK/OYEHbl B TOCYAApCTBEHHbIN pPEecTp CeNnekUMOHHbIX [ocTmxkeHnn no Cesepo-
3anagHomy pervoHy P® 1 moryT 6bITb MCMOMNb30BaHbl B kavyecTBe 00bekTa uccrnenosaHus. B
XO[e UCCneaoBaHus BbIXOL CTaHAAPTHBIX CaeHUeB A6MoHn 1 1 2 copTa npu MCNonb3oBaHUK
pasnunyHbIX 403 GMOMNOrMYecKkn akTMBHOIO OpraHMYeckoro yaobpeHus onpegensanca dunvanom
®IrbY «Poccenbxo3ueHTp» no JleHnHrpagckon, MypmaHckon obnactamu n Pecnybnvke Kape-
nug, cornacHo NOCT P 59563-2021. OueHka (hMTOCaHNTAPHOIO COCTOAHMSA CaXXEHLEB Ha KapaH-
TMHHbIE U HEKAPAHTUHHbIE 06beKTbl NpoBogunac OrbY «BHUN3XK».
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OOwasa meToamMka nPoBEAEHUA WCCMNEedOBaHWUMA COCTaBflieHa C Yy4eTOM NPOrpaMmHoO-
METOANYECKNX YKa3aHUM NO arpoOTEXHUYECKMM OMbITaM C MIOAOBLIMU U SAroOHbIMU KyNbTypamu,
nporpaMMbl 1 METOANKN COPTOM3YYEHMS MITOAOBbIX, ATOAHBLIX N OPEXOMMOAHBIX KYNbTyp U METO-
ONYECKUX pekoMeHAauuMin no yyeTty, HabnogeHusM, aHannsam, obpaboTke AaHHbLIX B ONbITax C
NNoAOBbIMU U ArOOHBIMU CaXeHUaMW, METOOMYECKMX YKa3aHUM MO YCOBEPLUEHCTBOBAHHOW CU-
cTeme omMTOCaHUTapum B NUTOMHUKOBOACTBE [6, 7, 8].

VMccnenoBaHmsa NpoBOAUIIUCE C pasfnMyHbiMKM A03aMu BMOMNOrMyeckn akTMBHOIO OpraHu-
Yyeckoro yaobpenus — bruarym, npuroToBNEHHOrO Ha OCHOBE KYPMHOIO NomeTta UHAYyCTpuanbHbIM
cnocobom B 6GrokoHeektope NAJIM — dmnnane ®IreHY ®HAL|, BUM [9, 10]. Ha ocHoBe npenga-
pUTENBHOrO aHanmaa nuTepaTypbl N NOMCKOBbLIX UCCNEeAOBaHMIA ONpeaenunn, YTo HOpMbl BHECe-
HUS opraHnyecknx yoobperui B gose 0, 1, 2, 3 T/ra (cooTBeTCTBYtOLLEE BHECEHUIO a3oTa B 0, 17,
34, 51 kr/ra) okasbiBaloT Hanboree CyLLecTBEHHOE BNNAHUE Ha pa3BuTue pacteHun [11, 12, 13].

Mpun 3aknagke akcnepumeHTa Kaxabli copT A610HM Obin BeicaxeH 6riokamu no 50 wTyk B
5 pspoe no cxeme 0,15x0,15 m. Cxema nocagkum ogHONETHUX CaxkeHUEB sI0MOHM NpuBedeHa Ha
pucyHke 1.

Mpn npoBegeHUN uccrnedoBaHWA Benacb OLlEHKa COCTOSIHMSA MOABOEB, MPUBOEB U 30H
NMPVBUBOK CaxKeHLIEB SA6MOHN (OLEHKa COCTOSAHUS CaXXeHLEB Benacb MO COCTOSHWUIO NUCTBEHHOM
YacTu, BbICOTbI CBEXUX NOOEroB, N guameTpa KOPHEBOM LUENKM). [pOLEHT NpUXMBaEMOCTU 3UM-
HEel NPUBMBKM OMPELEnsAncss NOACHETOM MPWXUBLUMXCA MPUBOEB SI0OMOHb B HeOoTannvMBaemoun
Tennuue nocne mecsiLa npouspactanna n coctasnn 98%. B xoge akcnepnmeHTa Obinin paHooM-
HO OTOGpaHbl N NPOHyMepoBaHbl 12 0Opa3uoB CaXeHUEB Kaxaom NOBTOPHOCTU. OueHKa ANUHbI
npvpocTa oLeHMBanach ABa pasa B MecsiL, C 3aHECEHNEM B XKypHan HabnoaeHWNA.

135
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PucyHok 1 — Cxema nocagok OfHOro copta caxeHues A650HM
Figure 1 — Scheme of planting of one variety of apple saplings

C 24 vioHa 2023 roga CHATME NokasaHMi NpUpPOCTa U yBENUYEHNS AMamMeTpa KOPHEBOW
wenkn ana 12 obpasyoB KaXaoro onbiTa, PUCYHKU 2 a — 6, pe3ynbTaTbl 3aHOCKMMW B XypHan
HabnoaeHnn.

MpumeHeHne [o03 opraHuveckoro yaobpenus B npegerne ot 0 T/ra go 3 T/ra B TEXHO-
NOrnMmn BblpallMBaHNA OOQHOMETHUX CaXXEHLEB Bbl3BaNoO CyLLECTBEHHOE OTNn4YMe, Kak no Bapu-
aHTaM onbiTa, Tak U MO copTamMm B pasBuTUM caxeHueB si6noHn. Hambonblwmi nokasartenb
npupocTa guameTpa KOPHEBOW LUEWNKN NOSMYYEH Yy BCEX CaXeHLEB AI6MOHN Npu 403e BHECEHUS
yaoobpeHun 2 T/ra.

Y4yeT u HabnwgeHne 3a pa3BUTMEM CaXKEHLIEB NPOBOAUNUCL B COOTBETCTBMM C METOAM-
KOM NONEeBOro onbiTa N METOAMKOW COPTOU3YHEHUS MMOAOBLIX, ArOAHbIX N OPEXONNOAHbIX Kyrb-
Typ [5]. SKCnepnmeHTanbHble faHHble obpabaTbiBanUCb C MCMOMbL30BaHNEM METOAOB MaTtema-
TMYECKON CTaTUCTUKK, BKIKOYAS KOPPENAUMOHHBIA U OUCMEPCUOHHBIN aHanms, npu noMoOLLM WH-
CTPYMEHTOB «AHann3 AaaHHbIx» nporpamm Excel n STATISTICA [14, 15].
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a — 3aMep nokasaTens npypocTa caxeHua s6rnoHn/ 6 — 3amep nokasartens guameTpa KOPHEBOW LLENKN
measurement of the growth rate of an apple seedling caxeHua a6noHu / measuring the diameter of the
root neck of an apple seedling

PucyHok 2 — 3amepbl nokasaTtenemn npmMpocTa u yBenumyeHns gnaMeTpa KOPHEBOW LUEWKN OLHOSETHUX
caxeHueB A6510HM Npy fo3ax BHeceHust yaobperusa ot 0 go 3 1/ra
Figure 2 — Measurements of the growth and increase in the diameter of the root neck of annual apple
seedlings at fertilizer application doses from 0 to 3 t/ha

PesynbTaTthl M o6cyxaeHue. B kavecTBe npumepa Ha pucyHke 3 npuBedeHbl AaHHble
pocTa nokasartens «avameTpa KOPHEBOW LUeVKU» AN ABeHaguaTh caxeHueB s6MoHM copTta
OceHHee nonocatoe ¢ 01.06.2023-20.09.2023 rr. npn BHeceHun 1 T/ra yoobpeHus buarym.
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PucyHok 3 — MIameHeHne aMameTpa KOpHEBOW LIEK ABeHaaLaTh caxeHues copta OceHHee norocaToe
npv ucnonb3oBaHun yaobpexus 1 1/ra
Figure 3 — Change in the diameter of the rootstock of twelve cuttings of the Osennee Polosatoe
variety when using fertilizer 1t/ ha

[na aHann3a no BceM NMOBTOPHOCTAM KaXAoro akcrnepvMeHTa Obinu onpegeneHsl cpea-
HWe 3Ha4YeHus 1 cpeaHekBagpaTUYECcKne OTKIOHEHMe.

Pa3Butne caxeHueB NPOMCXOAUT NO BPEMEHWN M MoA AeWCTBMEM hakTopa — «403a BHe-
ceHus ynobpeHuiny. Ha pyucyHke 4 npvBegeHbl AaHHble U3MEHEHUS NO BPEMEHWN CpedHero 3Ha-
YeHWs nokasatens «auameTp KOPHEBOM LLenkuy caxeHueB copta OceHHee nonocatoe npu pas-
HbIX 403ax BHeceHus yaobpenumi. (Poct ¢ 01.06.2023-19.10.2023 rr.)
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PucyHok 4 — NIameHeHre No BpeMeHN «anameTpa KOPHEBOW LLENKM» CaKeHLUEB copTa
OceHHee nonocaTtoe Npw pasHblX 403ax BHECEHUSA ya0bpeHuii
Figure 4 — Time change in the "diameter of the root neck" of seedlings of the Osennee Polosatoe
variety at different doses of fertilizer application

Kak BugHO Ha pucyHke 4, Haubonee MHTEHCUBHOE pa3suTue anda copta OceHHee noro-
caToe NpovcxoauT Npu BHECEHUN yaobpeHui 2 T/ra. B xoge uccnegoBaHns npupocTa nokasare-
newn pasBuUTUS CaXeHLEB BbIOOPKa AN SKcnepMmeHTa npeacTtasnsna cobor HEKOTOPYHO Ccry4van-
HYI COBOKYMHOCTb, NPU 3TOM BCE OHM obnaganu pasHbiMyU HavasrbHbIMU 3HAYEHMAMU U3Mepsie-
MbIX Moka3saTeneun. POCT cakeHLLeB NMPONCXOANM He C HyMsl, a C HEKOTOPbIX HavarnbHbIX YCIIOBUW,
KOHKPETHbIX ANS KaXaoro caxeHua. [1osToMmy B ka4eCcTBe OCHOBHOIO (haktopa pasBUTUSA CaKeH-
LieB MPUHAT NokasaTternb NpUpocTa Nno KaXkaomy U3 napameTpoB CaXeHua, B 3aBMCMMOCTU OT 03
yaobpeHun, n ang kaxgoro copra.

KpunBble N3MEHEHMSI NOKa3aTernen NpUpocTa CaXeHLEB B 3aBUCMMOCTU OT 03 BHECEHMS
yAoOpeHus npuBeaeHbl Ha pucyHKax 5-6.

AHanManpys NonyyYeHHble OaHHble, MOXHO OTMETUTb, YTO MO MoKaslaTensiM: «4uamMeTp
KOPHEBOW LLENKM» U «BbiCOTA NMPMPOCTa» HaMBbICLUME MOKa3aTeNM MPUPOCTa UMEKOT CaKeHUbl
copta OceHHee nonocartoe npu Ao3e BHeceHUs yaobpenun 2 1/ra. Ana caxeHues copTa AHTO-
HOBKa HamborbLUMA NPUPOCT MokasaTensl «anameTp KOPHEBOW LUelKku» AOoCTUraeTcsi npu nose
BHeceHuna yaobpenun 1 T/ra. ns caxeHueB copTa Jlagora npu Bcex [o3ax BHeCeHUs yaobpeHus
OHW Ha POCT CaXKeHLIEB OKa3bIBalOT CKOpee yrHeTalLllee BO3AENCTBUE.
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PucyHok 5 — MIameHeHre Mopdonornyeckoro nokasartensa gnaMmetpa KOpHEBOW LUENKU
B 3aBMCMMOCTU OT 403 BHECEHMs yaobpeHui
Figure 5 — Change in the morphological index of the diameter of the root neck depending
on the doses of fertilizers
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PucyHok 6 — NameHeHre Mopdonorndeckoro nokasaresns BbICOTbl MIPUPOCTa B 3aBYCUMOCTH OT 403
BHeCeHus yaobpeHui
Figure 6 — The change in the morphological index of the height of growth depending on the doses of fertilizers

Mpn 06paboTke Nony4YeHHbIX AaHHbIX NPOBeaeH ABYX(AKTOPHbIN PErPECCUOHHbIN aHanu3
nokasaTenein npupocTa caxeHues. PerpeccrvoHHasi MoZenb onpeaensnacs B BUAe 3aBUCUMOCTY:

_ 2 2
y,=a,+a,-x +a,-x,+a,-x; +a;-x;, +a, x, x, (1)

roe: y; — nokasaTtenu pasBuTUs CaxeHua; x1 — pakTop — copTa S6MoHb; xo— hakTop — A03bl BHECEHWS yAo0pe-
HWI; a; — UCKOMbIEe KO3(PPULMEHTBI ypaBHEHWS.

B pesynbTtaTe pacyétoB nonyyeHbl cneayowme pesynbTaTtbl MO NokasaTento «avameTtp
KOPHEBOI LLIENKM CaxeHLay. CTeneHb BUsSHNUS (hakTopos - R? = 69,44%.

B3anmopacnonoxeHne aKCnepMMeHTaNbHbIX TOYEK M TOYEK, PAacCYMTAHHbLIX MO ypaBHe-
HUIO perpeccun, NpMBEAEHO Ha PUCYHKe 7.

51

a3

JlnameTp kopHEBOI meiKn, MM

Homep oneita

PucyHok 7 — BaaumopacnonoXeHve aKcnepuMeHTarnbHbIX U pacCYUTaHHbIX 3HAaYEHUI U3MEHEHS
nokasartens «guMameTp KOPHEBOW LLUENKN»
Figure 7 — Relative position of experimental and calculated values of changes in the “root collar diameter”
indicator

Haunbonbliee BnNusiHne okasbiBaeT NepBbit hakTop (COPT) B JIMHEMHON U KBagpaTUYHOM
dopmax: 0,255613 n 0,352838 c BeposaTHocTAMKU owmnbok cooTBeTcTBeHHO 00,0583 n 0,0337.
Bnusnue BToporo gaktopa (403bl yaobpeHus) He 4OCTOBEPHO.

Mo nokasatento «BblCOTa NPUPOCTa» CTeneHb BNUAHNA DaKTOPOB: R? = 62,4%. B3aumo-
pacnorioXXeHne aKCnepuMeHTarbHbIX TOYEK U TOYEK, pacCYMTaHHbIX MO YypPaBHEHUIO perpeccuu,
npuBeaeHO Ha pUCyHke 8.

Hanbonblee BNusiHne okasbiBaeT NepBbit hakTop (COPT) B JIMHEMHON U KBagpaTUYHOM
dopmax: 1045,16 n 151,202 ¢ BepoATHOCTbIO owmnbkn, cootBeTcTtBeHHO 0,0284 n 0,3169. Bnns-
HWe BTOPOro paktopa NMMHENHO U Ha npefene 3Ha4nMMoCTH.
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N

M

Bricora IpHPOCTa. MM

Homep omwiTa

PucyHke 8 — BaaumopacnonoXeHve aKcrnepuMmeHTarnbHbIX U pacCYMTaHHbIX 3HAYEHUIN N3MEHEHNS
nokasarerssi «BblcoTa NpupocTa»
Figure 8 — Relative position of experimental and calculated values of change in the “height of growth” indicator

BbiBoabl. B pe3ynbTraTe aHanusa gaHHbIX YCTAHOBIEHO, YTO MCMOMb30BaHWE OpraHUYeckoro
ynobpeHusi buarym okasbiBaeT HanborbLlee BNUSIHNE HA OQHOMNETHME caxeHuUbl a6noHn copta OceH-
Hee monocartoe npu [o3e BHeceHus 2 T/ra. [Ans copta AHTOHOBKA HaMOONbLUMIA NPUPOCT MOSYYEH Y
nokasaTtens «guameTp nogsos» npu 1 T/ra BHeceHns yaobpeHuin. HammeHbllee BnusaHue yoobpeHune
Buarym okasbiBaeT Ha caxeHubl copTa Jlagora, MpUpoCT HUXe, YEM Y KOHTPOSIbHOIO BapuaHTa.

Onsi oueHkM BNusHMA copTa sA6noHn Ha nokasaTenu npupocTta Obin BbINOMHEH ABYXMdaKTop-
HbI KOPPENSALUMOHHBIA aHanus, B pesyrbTaTe KOTOPOro Moy4eHo, YTO noka3aTenn npupocTa CaxeH-
LieB CYLLEeCTBEHHO 3aBUCAT OT copTa A0MoHW, nccnegyemble copTa CyLeCTBEHHO OTNMYarTCs Mo no-
KasaTensiM npupocTa B 3aBMCUMMOCTM OT 403 BHECEHUS YA0OpeHns. HanbonbLlumnii npupocT nokasaTte-
neu oT Ucnonb3oBaHnsa yaobpeHuin umeet copT OceHHee nonocaToe, Ha NPUPOCTbI TaKKe OKasblBaloT
BMMSIHWE COBOKYMHOCTb (DaKTOPOB.

Conclusions. As a result of graphical analysis of the data, it was found that the use of organic
fertilizer Biagum has the greatest effect on annual apple seedlings of the Autumn striped variety at a
fertilizer dose of 2 kg. For the Antonovka variety, the largest increase was obtained in the indicator
"rootstock diameter" with 1 kg of fertilizer application. Biagum fertilizer has the least effect on cuttings
of the Ladoga variety, the increase is lower than that of the control variant

A two-factor correlation analysis was performed to assess the effect of the apple variety on
growth rates. As a result, it was found that the growth rates of cuttings significantly depend on the ap-
ple variety, the studied varieties differ significantly in terms of growth rates depending on the doses of
fertilizer application. The greatest increase in indicators from the use of fertilizers is the Autumn striped
variety, the increments are also influenced by the products of factors.
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No. 1021043000735-8-4.1.6 "To create, on the basis of mobilization and comprehensive study of genetic
resources of agricultural crops, hybrids and varieties of domestic breeding with high productivity and
adaptive capabilities to the arid conditions of the Northern Caspian Sea”

Summary
The article presents collectible varieties of spring barley of different ecological and geographical origin, their
productivity elements are studied and optimal economically valuable signs are determined in the conditions
of light chestnut soils of the Lower Volga region.

Abstract
Introduction. Scientific research and data analysis were conducted at the Caspian Agricultural Research
Center of the Astrakhan region. In order to identify valuable introduced varieties of spring barley with opti-
mal indicators of economically valuable characteristics and high adaptive capabilities to the conditions of
the arid climate of the Northwestern Caspian region. Materials and methods of research. The experience
was based on the methodology of B. A. Dospekhov. The breeding work in the experiment was carried out
according to the "Methodological guidelines for the study and preservation of the world collection of barley
and oats". The predecessor is an early steam. Results and conclusions. As a result of the study of intro-
duced varieties of spring barley, the most productive samples with high economically valuable characteris-
tics were identified. By the number of productive stems — Pervotselinnik, Gutter, Viadimir; by the length of
the ear — T-12, Yuzhny, Dneprovsky 103; by the number of grains — Dneprovsky 103, Etiquette,
Pervotselinnik, Gutter, Yuzhny and Nutans 108; by the weight of grain from the ear — Pervotselinnik, Gift of
Siberia, Wanderer; by the weight of 1000 seeds and yields — Pervotselinnik, Gift of Siberia, Vladimir, Ata-
man, Maritime, Sloop sa, Gutter, Wanderer, Mamluk, Magutny.
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ANEMEHTbI MPOAYKTUBHOCTU N XO3AUCTBEHHO-LUEHHbIE NPU3HAKU APOBOIO
AYMEHSA B YCITOBUAX CBETNTO-KALLUTAHOBbIX MOYB
CEBEPO-3AMNAOHOIO NPUKACTIUA

HaymoBa H. A., Hay4HbIl compydHUK

@IrBHY «[lNpukacnutickuli agpapHbil chedeparibHbil Hay4HbIt yueHmp PAH»
c. Coneroe 3atimuwe, YepHosipckuli palioH, AcmpaxaHckasi obrniacmb, Poccutickas ®edepayusi

UccnedosaHus npoeedeHbl 8 paMKax eblnosIHeHUsT Hay4YHO-ucciedogamersibckoli pabomabli
@IrBHY «MA®HL] PAH», no meme: N°1021043000735-8-4.1.6 «Co3damb, Ha OCHO8e Mobunu3ayuu
U KOMIMJIEKCHO20 U3y4eHUs 2eHemu4YeCKUX Pecypcoe CceslbCKoX03s1licmeeHHbIX Kyibmyp, 2ubpudbi
u copma omeyecmeeHHoU cesleKyuu ¢ 8bICOKOU MPodyKmueHOCMbIO U adanmayuoHHbIMU
B803MOXHOCMSAMU K apudHbIM ycnosusim CeeepHoeo lpukacnusi»

AxTyanbHOCTb. Hay4Hble nUccrieqoBaHua U aHanma AaHHbIX OblnM npoBeaeHbl B lNMpykacnunckomM ar-
papHOM Hay4HOM LieHTpe AcTpaxaHcKomn obnactn. C uenbto BblaeneHns LieHHbIX UHTPOAYLMPOBaAHHbLIX COPTO-
006pasLoB APOBOro AYMEHsi 0brafdatoLLMX ONTUManbHbIMU MoKa3aTeNnIMU XO3ANCTBEHHO LIEHHBIX MPU3HAKOB U
BbICOKMMUN aganTalMOHHbIMU BO3MOXXHOCTAMMU K YCIIOBMAM 3aCyLUJIMBOrO Krumarta Cesepo-3anagHoro lMpwvika-
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cnusi. MaTepuanbi n MeToguka uccnegoBanuin. OnbiT 3aknagbiBancs no metoavke b. A. [ocnexoBa. Cenek-
LMOHHaa paboTa B OrbiTe MpoBoaunacb corfiacHo «MeToanMYeckuM ykasaHusiM Mo M3YYEHUID U COXPaHEHWHD
MWPOBOW KOSNEKLMM SYMEHST U oBcay. MpeallecTBeHHVK — paHHWiA nap. PesynbTathl U BbIBOAbI. B pesynbTa-
TEe U3Y4YEeHVsI MHTPOAYLIMPOBaHHbLIX COPTOOBOPAa3LIOB APOBOro S4MeHs Obinv BbldesieHbl Hanbonee NPoAyKTVBHbIE
C BbICOKVMMU XO3SAMCTBEHHO — LIEHHLIMW Mpu3Hakamu 0bpasubl. o konnvecTBy NPOAYKTVBHBLIX cTebnen — MNep-
BoLlenuHHWK, Gutter, Bnagumup; no anvHe koroca — T-12, KOxHbiv, OHenposckuin 103; Mo KonmM4ecTBy 3epeH —
OHenposckun 103, ETukeT, MepBouenmHHuk, Gutter, KOxxHbIn n Hytanc 108; no macce 3epHa ¢ kornoca — NepBo-
uenuHHuK, Mogapok Cubupu, CtpaHHWK; no macce 1000 cemsiH U ypoxarnHocTu — lMepBouenuHHuK, Mogapok
Cvbwvpwn, Bnaguvmup, AtamaH, Maritime, Sloop sa, Gutter, CtpaHHuk, Mammtok, MaryTHbl.

Knroyeenbie cnoea: siposoll sYMeHb, Cenekyusl sposo20 SYMEHS, 3/1eMeHMb! MPodyKmueHocmu
SYMEHS], copmoobpasUbl SP08020 AYMEHS].

LUutuposanue. Haymosa H. A. 3nemeHTbl NPOAYKTUBHOCTU U XO3AWCTBEHHO-LIEHHbIE NMPU3HAKW SYMEHS
SIPOBOrO B YCIIOBMSAX CBETMO-KalwTaHoBbIX NoyB CeBepo-3anagHoro MNpukacnusa. M3eecmus HB AYK. 2024.
2(74). 157-163. DOI: 10.32786/2071-9485-2024-02-18.

ABTOpCKMﬁ BKnaa. ABTOp HacToALlero nccnegosaHuna npuHuMan HenocpencTtseHHoe yyactue B niaHupoBaHUu, Bbl-
NnonHeHnn U aHannu3e AaHHOro mccrneanoBaHud, Bblaenun COpT006p83L|bI APOBOro A4YMeHs, CnocobHble pacTtun, pas3su-
BaTbCA U AaBaTb BbICOKUI ypo>Ka|7| B 3aCyLUJIMBbIX YCIOBUAX CeBepo-3ana/:LHoro |-|pI/IKaCI'II/IF|.

KoHdnuKT nHrtepecoB. ABTop 3asiBnseT 06 OTCYTCTBMM KOH(IMKTa UHTEPECOB.

BBepeHue. PacTeHNeBOACTBO MNO-NPEXHEMY OCTaeTCs rMaBHOW OTPacbi CEMbCKOro XO-
391CTBA CTPaHbl, MOCKOSbKY MMeeT 6onbLuoe 3HadeHne B obecrneyeHnn HaceneHns NpoaoBofb-
ctenem. OOHaKo YpOXanHOCTb SAPOBbLIX KYNbTyp B PErMOHaX KpanHe HEBbICOKA W CUMbHO Bapbu-
pyeT B 3aBMCUMOCTM OT KNUMaTUYECKNX YCNOBUN 30HbI BO3AerbiBaHNS [4].

B ActpaxaHckon obnacty npon3BOACTBO APOBbLIX 3€PHOBLIX KynbTyp B OorapHoM 3emne-
Jenve sBnaeTca O4eHb PUCKOBAHHBIM, TaK KakK M3-3a HEA4OCTAaTOYHOro KOfM4ecTBa OCafKoB, CUSb-
HbIX BETPOM 1 BbICOKMX TeMMNepaTyp Bo3ayxa Hegobop nnaHMpyemMoro ypoxas rapaHTMpoBaH.

lMoceBHasa nnowaab SpoBoro s4meHst B ActpaxaHckon obnactu ¢ 2016r (4380 Teic. ra) no
2023r (14863 TbiC. ra) yBenuumnacb Ha 10483 Tbic. ra [11], HO ypOXalHOCTbL MPU STOM OCTaETCS
HEN3MeHHON N cocTaensaeT B cpegHem 1,8 T/ra. Ho, Tak kak s’MMeHb SIBNSAETCS LIEHHOW 3€PHOBON
KynbTypOW N MHTEHCUBHO MCMONb3YEeTCA B MULLIEBbLIX, KOPMOBBIX M TEXHUYECKUX LIeNsAX, cTabunmnsa-
UMsa ero nNpovsBoacTBa SBNAETCS BeCbMa 3HauMmon. MoaTomy Anis perynupoBKkM MPOU3BOACTBA
KayeCTBEHHOro 3epHa AaHHOW KynbTypbl, HEOOXOAMMO CENEKUMOHHBbIM NyTeM nogobpaTb HOBble
BbICOKOa4anTUPOBaHHbIE, NEPCNEKTUBHbIE COPTa, CNOCOOHbIE AaBaTb ypoxan fo 4 1/ra [1].

Llenb uccnepoBaHMA 3aknyanacb B U3y4eHUU COPTOOOpasLoB SIPOBOrO SYMEHS B
ycnoBmax ACTpaxaHCKONn obnactv u BblAENEHUN N3 HUX NEPCMNEKTUBHBIX COPTOOOPasLLIOB C ONTK-
ManbHbIMU XO3ANCTBEHHO-LEHHLIMW NPU3HaKamMu.

Matepuanbl n metogbl uccregoBaHui. oneBor onbIT ObINT 3anN0XeH Ha TEPPUTOPUM
®IrBHY «MA®PHL, PAH» (none Ne 311) no metoauke b. A. [locnexoBa. CenekunoHHasa paboTa B
onbITe NpoBoAmMnach cornacHo «MeToanvyeckMm ykasaHusiM No U3y4EeHUI0 U COXPaHEHUIO MUPO-
BOM KOMMeKuun ssumeHsa n osca». OnpeaeneHme G1onorMyeckon ypoXKamnHocTn n e€ CTpyKTypbl Npo-
BOAMNOCk NyTem oT6opa cHonos no «MeToauke rocyaapCTBEHHOrO COPTOUCTILITAHNSA CENbCKOXO35M-
CTBEHHbIX KynbTyp» [3,9]. INpeaLlecTBeHHNK — paHHUI nap.

O61bekTbl uccnegoBaHMn. Copta ApoBOro SSMMEHS Pa3HOro 3KONoro-reorpaduyeckoro
npouncxoxgeHna — 20 wr.

Cxema 3aknagku noneBoro onbita. OnbIT ObIN 3anoxeH Ha GorapHOM ydacTtke B cenek-
LMOHHOM nuToMHUKe OIBHY «MA®HL] PAH» obuwlas nnowanb KOTOpPOro coctaeua 66 M. Yyer-
Has nnowagpb Kaxagoro coptoobpasua 3,0 M2 , pasgenuTenbHble nonockl Mexay gensHkamu 0,3 m.

MNpeaLlwecTBEHHUK — paHHWA Nap. I'Iop,rOTOBKa noyBbl, CEB U Apyrne Heobxoaumble arpo-
TEXHOMNornyeckme npuemsl Ang Bo3aenbiBaHUsA KynbTypbl OCYLLECTBIANNCL NO CXEMe, XapaKTep-
HOW ONa OaHHOW 30Hbl UccrefoBaHus. BHeceHns yoobpeHnn, 3awmTbl pacTeHnin oT 6onesHen u
BpeauTenen — He 6bino, udyvyeHne Bcex obpasLiOoB NMPOBOAMIIOCL HA €CTeCTBEHHOM dhoHe. 3a
cTaHaapT Obin NPUMHAT panoHNpPOBaHHbIN B HuxxHeM oBOMmKbE COPT APOBOro A4YMeHst — PaTHUK.

Pe3ynbTaTtbl uccnegoBaHum u obcyxaeHuA. 3acyxa okasblBaeT OTpuuaTenbHOe BO3-
AencTBme Ha Bce basbl pa3BMTUSA APOBOMO AYMEHS, OOHAKO B KpUTUYeCKue nepuogbl (KyLleHue,
andpdepeHumaumsa konoca, LBETEHWE, HanNMB 3epHa) 9TO BO3AENCTBUE OCOBEHHO ryOuTEnsbHO,
TaK KaKk JaHHOe arpoMeTeopofiorMyeckoe siBNeHue, Brekyllee peskoe HeCOOTBETCTBUE MeXAy
NOTPEOHOCTBIO pacTEHMI AYMEHSA BO Brnare M €€ HeJoCTaTOYHbIM MOCTYMNEHWEM M3 MOYBLI, B
pesyrnbTate Manoro Konmyecrsa OCafKOB W BbICOKOW UCMApPAEeMOCTbIO MPUBOOUT K CHUKEHUIO
NPOOYKTUBHOCTUN JAHHOW CESTIbCKOXO3ANCTBEHHOM KynbTypbl [6].
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B ctatbe npuBeneHsbl TpexneTHne (2021-2023 rr.) MeTeopornormyeckme faHHble BereTa-
LMOHHOMO nepuoga pasBuUTUSA U pocTa KymnbTypbl SPOBOro AumMeHd. Bo Bce rogbl uccnegoBaHuns
NnoceB AaHHOW KyrnbTypbl NPOBOAWUIICA B MEPBOM Aekade anpens, Korga cpefHsas temneparypa
BOo3ayxa npubnuxkanack kK +9,0°C, noysbl (Ha rnydouHe 5 n 10cm) +7,0 n +6,0°C cOOTBETCTBEHHO.
CornacHo rogam Bcxogbl Obinn oTMeYeHbl Yepes 7, 9 1 6 aHel nocne ceea.

2021 r. B nepvoa KyLleHMs 1 UHTEHCUBHOIO pocTa Npu BbICOKOW TemnepaTtype Bosayxa:
anpenb (+25,7°C), man (+35,3°C), uioHb (+40,5°C) Bbinano gOCTaToOYHOE KONMMYECTBO OCaaKOB
(Tabnmua 1), NpeBbICMB NPY 3TOM CPEAHEMHOTONETHUIN NokasaTternb B anpene (B 2,4 pasa) B mae
n ntoHe (B 5,3 pasa). OCHOBHbIM Moka3aTenem cteneHyn 6naronpuaTHOCTM CROXUBLUMXCA KIMMa-
TMYECKMX YCMOBUIN rofja uccrnegoBaHvi ABnsncs rugpometpudecknin koadpduument (MTK). Co-
rnacHo atomy nokasatento ['TK BeretaumMoHHoro nepuoga sposoro sumeHs B 2021 rogy cocta-
Bun 0,7, YTO XapakTepu3yeT 3TOT NePUoS, Kak «3acyLUrnmBbIA».

2022 r. MeTeoponornyeckne ycrioBusi BECEHHEro nepmoga cnocobCTBOBaNM MOSTHOLEH-
HOMY KYLLEHMIO KynbTypbl (Tabnuua 1) n eé aktmBHomy pocty. OcagkoB 3a nepuoa seretaumm
Bblnano Ha 31,5MM meHbLue, Yem B 2021r, HO Bnarogaps onTMMarnbHOW CPeAHECYTOYHON Temne-
patype Bo3ayxa (+17,3°C) 60MbLUMHCTBO COPTOOOPA3LIOB MOMMM MOMHOLEHHO pacTu U passu-
Batbcs. ['TK coctaBun 0,5, YTO XxapakTepumsyeT 3TOT o Kak «04eHb 3acyLUSIUBLINY.

2023 r. MNMorogHble ycnosus nepvoda NpoBEAEHUS OMNbITOB CNOcobCTBOBANM aKTUBHOMY
POCTY U pasBUTUIO 3EPHOBLIX KyrbTyp. 3a BeCeHHUe mecsubl (anpenb-man) Bbinano 84,7 mm
0CafKoB, CyMMa aKkTUBHbIX TeMnepartyp coctasuna 851,7°C, cnegosartensHo, 'K — 0,9, 4To Xa-
pakTepusyeT STOT Nepmop, KakK «3acyLUnmBbIA».
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Tabnuua 1 — MeTeopornorndeckme ycnoBusi BereTaumoHHOro neproga sipoBoro siumens, 2021-2023 rr.
Table 1 — Meteorological conditions of the growing season of spring barley, 2021-2023

"ogbl npoBeaeHua nceneno- | B cpegHem 3a
MokasaTtenu / Indicators Baruii / Years of research r;%vr'gg e/ foo p
2021 2022 2023 the period
CpenHecwqugﬂ TemnepaTypel Bo3gyxa, C/ 222 17.3 17.7 191
Average daily air temperature, °C
Cymma aTtMocdepHbIX 0CagKoB, MM /
The amount of precipitation, mm 105,2 73,7 1244 303,3
OTHOCHTENBbHAA BNaXXHOCTb BO3ayxa, % /
Relative humidity, % 56 52 58 55
CyMMa aKkTUBHbIX TemnepaTyp Bosayxa >10 C /
Sum of active air temperatures >10°C 1600 1514 1526 4640
CkopocTb BeTpa, m/cek / Wind speed, m/sec 14/19 13/15 11/16 13/17
MK/ GTK 0,7 0,5 0,9 0,7

[aHHble No anemMeHTaM NPOAYKTUBHOCTU KyrbTypbl SPOBOro S4YMeHs npveedeHbl B Tab-
nuue 2. 3Ha4YeHnst aNeMEHTOB CTPYKTYPbI ypoXas 3amMeTHO BapbupoBanu, kak mexay obpasua-
MM, TaKk 1 No rogam nccnegoBaHui.

Haunbonbliee konnM4ecTBo NPoAyKTMBHBIX cTebnen Habnoganocs B 2023 y copToB: lNep-
BOLIENTMHHUK — 760 LLIT./M2, Gutter — 694 LLIT./M2, Bnagnmup — 683 w./Mm?,

Mo anuHe konoca oTnuumnnuce copta T-12, KOxHbin, OHenpoBckuin 103 — Bo Bce rogbl
nccrnenoBaHviA faHHbIA NoKkasaTenb NpeBbilan gpyrne uccnegyembole obpasubl Ha 2-5 cum.

MakcrMmanbHOe KONMMYEeCTBO 3epeH B Konoce ObiNo oTmeydeHo Takke B 2023 roay y o6-
pasuoB OHenposckuii 103, ETukeT, MNepBouenuHHuk, Gutter, KOxHbIn 1 Hytanc 108 ¢ Bapbupo-
BaHMeM OT 21WT. Ao 25wWrT.

Bonbluoe BNnaHne Ha popMmpoBaHMe MaccChl 3epHa C Korioca — B nepuop, Hanmea u co-
3peBaHNA 3epHa okasanum KnMmaTudeckme yCnoBus uccriegyemsix fet. Macca sepHa cknagbiBa-
nacb M3 03epHEHHOCTU Koroca W KpynHocth 3epHa [10]. Hambonbliaa macca 3epHa ¢ konoca
okasanacb y obpa3suos: NepsouenuHHuk — 0,91 r (2021 r.), NMogapok Cnbupu — 0,82 r (2022 r.),
CtpanHuk — 0,97 r (2023 r.), npeBbillasi Mpu 3TOM KOHTPOSbHBIN BapuaHT Ha 0,51 T; 0,44 1; 0,54 1
no rogam COOTBETCTBEHHO.

Takum obpa3om, camble BbICOKME 3MEMEHTbI NMPOAYKTUBHOCTU SIPOBOrO SUYMeHs Obinun oT-
MeueHbl B 2023 rogy, camble HU3kue B 2022 roay (Tabnuua 2).
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[aHHble NO XO35IMCTBEHHO LIEHHBIM NPU3HaKam npeacraeneHsbl B Tabnuue 3, rae otmede-
HO CMITbHOE BapbMpOBaHWe nokasaTenen kak no obpasuam, Tak 1 No rogam UCCneaoBaHUin.

M3BecTHO, YTo nokasaTtenb Maccbl 1000 ceMsaH ABNAETCA COPTOBLIM MPU3HAKOM, HO Npu
3TOM MOXEeT KonebaTbCs B 3aBMCMMOCTM OT KIMMaTMYECKMX YCNOBMI BblpaliMBaHus. VIMEHHO
3TOT LIEHHbIN MPU3HaK SBNAETCS NPOCTbIM U OTHOCUTESTbHO OOCTYMHBIM 41151 NPOBEAEHWSA Cenek-
LUMOHHOIO OTOOpa B paHHMX nokomneHusax [2]. B Hawem onbite n3 20 udydaembiX COpPTOB —
10copToB (50%) Mmenn maccy 1000 ceMsH CTabuibHO NPEBLILIAOLLYI0 KOHTPOSbHBLIA COPT BO
BCe roa ux udydeHus. No gaHHomy npusHaky Obinun BelgeneHsl: MNepeouennHHuk, MNogapok Cu-
6upun, Bnagumup, Ataman, Maritime, Sloop sa, Gutter, CTpaHHuk, Mamniok, MaryTHbl.

Tabnuua 3 — X039NCTBEHHO LieHHbIe NpU3HaKM SpoBoro aumens, 2021-2023 rr.
Table 3 — Econo