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BbipawmBaHne cenbCKOX03ANCTBEHHbIX KY/1bTYpP
nocsie pbi6OBOAHOro NpyAa npyu 0CBOEHUUN 3aJeXun
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A. C. Cokonos' (g.c.—x.H.), L. B. Baiipam6ekoB? (1.c.—X.H.),

B. A. BatbipoB?® (K.C.—X.H.)
TAcTpaxaHCcKuv rocy[apCTBEHHbIA YHUBEPCUTET,

2HeueHcKUM Hay4YHO—MCCNEe[0BaTeNbCKUA MHCTUTYT CETbCKO0 X035CTBa,
SKanmbiLkui rocygapcTBeHHbI yHnBepcuteT umenn b. b. MopogosyrikoBsa,

sspmaster@mail.ru

B Acmpaxatckoli obnacmu 015 dnumesibHbIX N0 BpeMeHU 3aCONEHHbIX 3A/eXKHbIX MeUOPUPOBAHHLIX 3eMeslb 8 PUCOBOL UHXeHepHOU
cucmeme mpebyemcs npoMbIBKA NPU BOBEYeHUU UX 8 CelbCKOX03AUCMBeHHbIU akmusHbIli 06opom. B cospemeHHbIX yc08UsAX
depxamb 3em110 Npocmo nod «BOOAHbIM NAPOM» MAN03PekmusHO, NOIMoMy neped BbIPAL4UBAHUEM Ce/IbCKOX03AUCMBEHHbIX

Ky/JIbmyp pucosble YeKu Ucnosib3ylm Kak pel608o0HbIe npyosbl. Llesb uccnedosaHus 3aKa04aaCk 8 yCMAHOBAGHUU BAUSHUS
0numesnbHOCMU pbI6OBOOH020 NPyOa Ha BOOHO-(U3UYecKUe, azpoXuMUYecKue NoKa3ameau noYssl, 3aCOPEHHOCMb U YPOXaliHOCMb
Ce/IbCKOX03ALCMBEHHbIX KYIbMYp 8 CEB0060pOMe npu 0c8oeHuU 3anexu. [oduyHoe u 08yxnemHee npebbiBaHUe YeKa nood
PbI60B00HBIM NpydoM cnocobcmBsoBsaso ysenudeHuro codepxanus eymyca Ha 0,08-0,11%, opeaHudeckozo seuecmsa Ha 0,44-0,53%,
Jle2K02udponu3yemo2o azoma Ha 6,1-9,2 mz/ke, no0BuxHo20 ¢ocgopa Ha 9,3-16,4 M2/Ke, NOOBUIKHO20 KANUs
Ha 5,4-8,2 me/Kz, 3anacel 8aazu 8 noyse 8 1,9-2,5 pasa u CHUXAno 3aCOPeHHOCMb NOCEBOB AYMEHsA C NOOCEBOM JIOYEPHbI
8 6,5-10,9 paza. YpoxaiiHocms 3epHa 5posozo symers copma AC Jlakomb cocmasuna 3,8-4,2 m/2a, 3ef1eHol Maccel oyepHbl
Hadexda — 9-11 m/ea. [lgyxnemuli npyo 8 Kayecmse npedwiecmseHHUKA 015 BbIPALUBAHUS apby3a 8 cesoobopome co30asan
bonee 61azonpusmHsle yciosus 018 NOJYYeHUs BbICOKOKaYyecmseHHoU 6ax4yesoli npodyKyuu, ypoxaliHocme U mo8apHoOCmb 8

cpedHem no copmanm, 6bia BbILE 8 2pynne cpedHecnensix — Ha 3,3 m/2a u 0,7% u 8 2pynne cpedHeno3dHux — Ha 1,3 m/2a u 0,3%,

no cpasHeHUo ¢ 200UYHbIM NPYOOM 8 Kadecmse npedwecmseHHUKA. Co0epaHue Cyxo20 8ewyecmsa U CyMMmbl CaXAaPO8 NPessIwano
nokazamesu cmaHOApmos y 8cex usy4yaembix copmos apby3a 8 08yx zpynnax cnesocmu. Y copma ap6y3a bensie pocsi 8biA8/1€HO
HauboJiblee KOUYECMBO CyX020 Beecmsa U CyMMbl caxapos, coomsemcmseHHo, 12,15% u 10,08% nocne 08yxnemHezo npyoa.

KnioueBble cnoBa: 3anexs, npys, AYMeHb, N0LepHa, apby3, PU3MKOXMMUYECKME NOKA3aATesH, 33COPEHHOCTb, YPOKANHOCTb, Ka4ecTBo.

BBeaenue

MeaAmopupOBaHHBIE OpOIIdeMble 3eMAM BO BCEM
MUPEe CUNTAIOTCSl 1IEHHOM KaTeTOPUEN 3eMeAb CEAbCKO-
XO3SICTBCHHOTO HA3HAYCHMA, TAK KaK B HUX BAOJKCHBI
3HAYNTeAbHble (PMHAHCOBBIE CPEACTBA. Bricokas addex-
THBHOCTD MCTIOAB30BAHIS OPOIIACMBIX YTOAWII TIO3BOASIET
006eCTIeunTDb HACeAEHNE COOCTBEHHOM CEABCKOXO3SNCTBEH-
HOT TIpoAyKRumett [1].

C ronma 1980-x — magaaa 1990-x IT. BO MHOTHX
permoHax u Tepputopmsax Poccuiickont Deaepanmm 060-
3HAYMACS TIPOLIECC TIePeBOAA 3eMeAb, OBIBIINX B COCTABE
Pa3AMIHBIX CeBOOOOPOTOB, B 3aAeski [2]. [TpupocT 3aaex-
HBIX 3¢MeADb B IIPEACAAX CTPAHBI NCUKCASCTCS MUAANOHAMI
rerTapos [3-7].

[Toctanosaenmem [lpaButeanctBa Poccutickon
@eaepatmm oT 14 mas 2021 . Ne 731 yteepskraena lo-
CyAapCTBeHHast TporpamMa 3 PEeKTUBHOTO BOBAEUEHS
B 000POT 3€MeAb CeAbCKOXO3AVCTBEHHOTO HA3HAYCHUA 1
Pa3BUTISI MEANOPATUBHOTO KOMIIACKCA Ha TIeproA ¢ 2022
110 2031 1. B 11eAsIX TIporpaMMbl TOBOPUTCSE O BOBACUEHUH
B CEABCKOXO3SIICTBEHHBIN 000POT 13,2 MAH Tra 3aA€SKHBIX
3eMeAb, a TAKKE O COXPAHEHNN B aKTUBHOM 000poTe 3,6
MAH T'a MEAUOPUPOBAHHbIX. BblAeACHHDBIC CPEACTBa, a 3TO
6oaee 500 Mapa pyOaelt, TAAHUPYETCsl TOTPATUTh Ha

Ne1 2023 Teopernveckue u npuknagHbie npoénemsi AMK

ArpOXNMIYECKIEe NCCACAOBAHIS, PEKOHCTPYKLIIO MEANO-
PATUBHBIX COOPYIKEHUH, YTO B KOHEUHOM UTOTE IIO3BOAUT
YKPEIIUTb IIPOAOBOABCTBEHHYIO 0€3011aCHOCTD CTpaHs! [8].

B coBpeMeHHBIX YCAOBUAX ppIO0CEBOOOOPOT IIO-
3BOAsIET OTHOCHUTEABHO ATKO U3MEHSTb HAIIPABACHHOCTD
IIPOU3BOACTBA, IIPY CHIDKEHUU 3aIIpoca Ha PLIOHYIO IPO-
AYKLITIO, MOYKHO YBEAWHUTD IIPOU3BOACTBO PACTCHUEBOAYE-
CKO IIPOAYKIIMY (HAIIpUMep, OBOIIe0aXIeBbIX, 3ePHOBBIX,
KOPMOBBIX KYABTYP), KaK AASL BHYTPEHHETO TI0TpeOAeHNs,
TAK U AASL peaAu3aliny Ha peiake [9].

LleAb MCCACAOBAHUS — U3YYUTh BAUSHIE AAUTEAD-
HOCTU PBIGOBOAHOTO IIpyAa (TOAUYHOE, ABYXAeTHee) Ha
BOAHO-(U3UYIECKIE, ATPOXUMITIECKYE I0KA3aTeAN TI0UBBL,
3aCOPEHHOCTD 1 IIPOAYKTUBHOCTb CEABCKOXO3SNCTBEHHBIX
KYABTYP B 3BeHE CeBOOOOPOTA IIPY OCBOCHUN 3aACKU.

Marepuaz\ 1 METOABI HCCACAOBAHUA

I TpOr3BOACTBEHHBIN OTIBIT, AAMTEABHBII 110 BPEMEHMU,
6p1a 3an0ken B OO0 «Haaeskaa-2» Kambizsakckoro paitona
Actpaxanckon obaactu B 2011-2020 roaax Ha oOmient
maomiaan — 4,2 ra (Bapuanrt 1) u 4,5 ra (Bapuanr 2).

Cxema OIIBITa ITPEACTaBACHA B madn. 1.

2011 r. Ipy OTCYTCTBUM APEBECHO-KyCTapHUKOBOL
PACTUTEABHOCTH HA 3aAe’kax ObIAA MIPOBEACHA OCEHHSSA
Bcramka Ha 0,20-025 M. B mepsoMm BapmaHTe BeCHON



O6uwee semneaenve, pacTeHUEBOACTBO

Cxema onbiTa
Toa Bapuant [ Toa Bapuant 11

2011 3aAekb, 5-AeTHSSA 2011 3aAesKb, O-AeTHSIsE
2012 [pya 2012 [pya
2013 Sumenb+AiolepHa 2013 Tpya
2014 [pya 2014 Sumenb+alonepra
2015 Slumenpb+atoriepHa 2015 Ipya
2016 [pya 2016 [pya
2017 Slumenp+atoniepHa 2017 SlaMenb+AtoLIepHA
2018 [pya 2018 [pya
2019 ApbGys 2019 [pya

- - 2020 Apby3

(ampeap—mait) 2012, 2014, 2016 u 2018 1. ocyecTBUAK
3aTOTIACHUE U 3aPBIOACHNE YIaCTKOB. B OKTA6pe-Hos0pe
ACAAAU TICPEBAAKY PBIObI 13 BEIPDOCTHBIX TIPYAOB B 3MIMO-
BaAbHBIE. Bo BTOpOM BapraHTe IIPOM3BOACTBEHHOTO OTIBITA
B 2013, 2016 1 2019 . cHOBa IPOBOAUMAN 3aTOTIACHIIE U
3apbiOAeHne yuacTka. [loceB siaMeHs ¢ AtotiepHoi (B Ba-
pHAHTAX COTAACHO CXeMe OTIBITa) TTPOBOAUAM B 111 Aerase
MapTa — | AeKaae arpeast 3epHOTpaBsiHOM cesiakon C3T-3,6
TI0 HyAeBOM 00pab0TKe TTOYBBI TTOCAE PHIOOBOAHOTO TIPYAA.
Hopwma BriceBa stuMeHst 5,5 MAH 1 AIOLICPHBI 5 MAH BCXOXKIX
ceMsH Ha TekTap. Ao yOOPKU SUMeHs Ha y4acTKe He TIpo-
BOAMAN HUKAKUX Orlepaluil. YOOPKY sSTUMEHs ITPOBOAUAK
B III Aekase mionss — Il AeKaae MIOASI, ABa YKOCA 3eA€HOM
Macchl AtotiepHbl — BO 11 aekaae asrycta (1-ro roaa nc-
TIOAB30BAHMA) U B | AeKaae Mas (2-TO TOAQ MCTIOAB30OBAHIS),
HETIOCPEACTBEHHO TIEPEA 3aANBKOI TIPYyAQ.

B 2019-2020 rT. B yeKax OCHOBHAs BECEHHSIs TIOATO-
TOBKA TIOUBBI TIOA BRIpAIIMBAHME apOy3a BKAIOUAAd — TIAO-
cropesnyio 06padoTky KITI-250 #a ray6umny 0,10-0,15 M,
criaorHoe 6oponosanne 363TC-1,0 na ray6uny 0,10-0,12
M (I Aekaae Mast); ToceB Gax4ueBOM KYABTYPBI CESAKON
CITY-4,2 (II Aerase Mast); AO Ha9aAa 0OPA30BAHIISI TIACTET
2 MesRAypsiaable 00padoTku KPH-4,2+MT3-82 Ha rayOumy
0,12-0,15Mm0,10-0,12 M 11 2 pydHbIe TIPOTIOAKN B PSIAKAX
(uiorp). OAHOKpaTHYIO 06paGOTKY MIPOTUB NAyTUHHOTO
Kaerna posoAuan rpenaparom @ydanon, KD (570 /) B
ao3e 0,4 a/ra — B dase 3-4 nacrosmmx aucta (OH-800 ¢
TpakTopoMm MT3-82). CO0p yposkast — 0 Mepe co3peBa-
HUSl, HAYMHAs1 C TIePBOI AKAABI aBI'yCTa.

[aommaab AeASHKY TP BbIPAIIMBAHNY sSTUMEHsI COpTa
AC Aaromb ¢ TIoACeBOM Ato11epHbI copTa Haaexxaa — 100
M?, yaeTHO! — 50 M?, TIOBTOPHOCTD — YeThIPeXKPATHAS,
PAaCTIOAOKEeHME PEHAOMU3UPOBAHHOE.

[ecTb copToB apOy3a CEACKIIMN CEAEKITMOHHO-CeMe-
HOBOAYECKOTO TIpeArpustiist «MacTep cemst» — AyHHBII,
Hactuk, beaste pocnt, Opamkesblil Kopoab, DpoHaép, Pyc-
ckas Oepeska 1 ABa copTta apOysa AcTpaxaHckuil 1 DoTon
(ceaekumu BHMMOB), kKoTOpBIe OBIAN B3SITHL B KaueCTBe
CTaHAAPTOB, BBIPANIMBAANCE TIPU KarleAbHOM CTI0C00e To-
AUBa Ha AO’KE PBIOOBOAHOTO IIPYAA TI0 PEKOMEHAOBAHHOM
Hamu TexHoAoruu [10]. O61mas mAoIaAb ACASHKI Ka&KAOTO
copta— 672 (4,2x160) M?, yaetHas — 224 (1,4x160) m>.

[TOBTOPHOCTb — YETHIPEXKPATHASI, C CUCTeMATIYECKIM
PACIIOAOKEHNEM BAPUAHTOB B KKAOM sipyce. Cxema T10-
cea apOysa 1,4x0,9 M. OpocuteabHas HOpMa 3a BereTa-
LIMOHHBIN TIePUOA 6aX4eBOil KyABTYpbl cocTaBuaa B 2019
r.— 2150 M*rau B 2020 r. — 2560 m’/ra (75-85% HB).

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

B xo3zsiictee OO0 «Haaeskaa-2» sTaMeHb BbIpallIvBa-
€TCsl, TIPEJKAC BCETO, AASI TIOAYUeHMsl COOCTBEHHOTO 3ePHa,
KOTOPOE HMCTIOAB3YIOT Ha KOPM PbIO€ 1 SKUBOTHBIM, KaK B
YLCTOM BUAC, TAK 1 B PA3ANYHBIX CMECSIX — KOMOMKOPMaX.
CrepHsi 11ocAe yOOPKH SUMEHsL, PACTEHHs AIOLIEPHBI TIOCAE
2-TO YKOCA MCTIOAB3YIOTCS B KA9eCTBE 3eACHOTO YAOOPEHMS
AAsL PBIOOBOAHOTO TIPyAa 11 KOPMa AASE PBIO. Vcrioab3oBaHme
TIPY OCBOEHUI 3aA€IKN CII0CO0a 3aTOIIACHUS CIIOCOOCTBO-
BAAO TIOAOSKMTEABHOMY M3MEHEHMIO TITATEABHOTO PesKIMa
TIOYBBL: TOAUYHOE 1 ABYXA€THee IIpeObIBaHNe 4YeKa I0A
PBHIOOBOAHBIM TIPYAOM YBEAWYMBAAO, COOTBETCTBEHHO,
coaepskanme rymyca Ha 0,08-0,11%, opranudeckoro
Bertectsa Ha 0,44-0,53%, ACTKOTMAPOAM3YeMOIO a30Ta
Ha 6,1-9,2 Mr/kr, moaswkHOTO (hocdopa Ha 9,3-16,4 mr/
KT, TIOABVDKHOTO KaAus Ha 5,4—8,2 MI/KT, CHIDKAAO CyMMYy
BoAopacTBOprMBIX coaeil Ha 0,020-0,084%), 3acopeHHOCTD
TIOCEBOB STIMEHS C TIOACEBOM AIOLIEPHEL B 6,5—-10,9 pasa,
T10 CPABHEHUIO C 3aACKHBIMU yYACTKAMI.

B 3acymauBbIX yCAOBMAX A€ABTHI BOoArm Becennue
3aI1achl BAATW B TIOYBE OYCHDb BAYKHBI AASL TIPOPACTAHU
CeMsIH, B HallleM OIIbITE — AASL STAMEHsI U AtoliepHbl. Han-
OoabIme 3anacel BAaru — 390 m*/ra (1 3seno) u 387,6 M/
ra (2 3BeHO) BBUIBACHDI ITPU ABYXACTHEM KICTIOAb30BAHUM
y4aCTKa MOA PHIOOBOAHBIM IIPYAOM, KOTOPBIE CIIOCO0-
CTBOBaAM (POPMUPOBAHMIO OOAee BBICOKMX IIOKA3aTeAel
CTPYKTYPBI YPOJKATHOCTU SIPOBOTO SUMEHSs — 10 BBICOTE
Ha 0,4 M; 110 KOAUYECTBY ITPOAYKTUBHBIX 1106eros Ha 14
9K3./M?; T10 KOAUYECTBY 3epPeH B KOAOCE Ha 2 IIT.; TI0 Macce
1000 sepen na 1,5 T (maon. 2). Tlocae AByXAETHETO TIPyAA
BA@XKHOCTD 1104BbI B caoe 0-0,4 M Opiaa B 1,2 paza Bbie,
YTO 1 TIO3BOAMIAO YBEANUMTD BCXOKECTb CEMSIH AIOLIEPHBI
Ha 5%, IPOAYKTHBHBIX TI06eT0B Ha 23 9K3./M?, B CPaBHEHIN
C TOAMYHBIM TIPYAOM.

PaccMoTpeHHble HAMY COCTABASIIONIVE, BAUSIONIE Ha
IIPOAYKTUBHOCTb BO3ACABIBAEMBIX KyABLTYP OOECIIeHUMAN,
B CPEAHEM 10 3BEHBSM CeBOOOOPOTOB, ITOCAE TOAMYHOTO
UEePEAOBAHMS TIPYAA YPOXKAMHOCTD 3epHA SYIMEHS COpTa
AC Aakomb — 3,8 T/ra, 3eA€HOI MaCCHI AIOLIEPHBI COPTa
Haaesxaa — 9,0 1/ra; mpu AByxXaeTHeM — 4,2 T/Ta sTIMeHs
n 11 1/ra Ato11epHbI, COOTBETCTBEHHO, IIPU CTATUCTUIECKU
He3HAYNMON pasHutie rokasareaett (F o< F).

Herpeackasyemblie TOTOAHO-KANMATUHYECKIX YCAOBH
B HanboAee OTBETCTBEHHbIE MEPHOABI (POPMUPOBAHNMS
ypOKasi CeAbCKOXO3ANCTBEHHBIX KYABLTYDP, OCOOCHHO B
3aCYIIAMBON 30HE, 3aCTABASIOT TIPOMU3BOACTBEHHUKOB He
PUMCKOBATH, TTOACTPAXOBHIBATHCS I BBOAUTH OPOIIEHUE
IPY BLIPAIIMBAHUN IIPOAYKIIMN B IIPYAOBOM CEBOOOOPOTE.
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Ta6n. 2. CTpyKTypa ypoxaitHoCcTh ApoBoro aumeHs (cpeaHee 2013-2017 rr.)
[peatecTBeHHIK BricoTa, M KOAH(;?;::Q:F’S}???;?BHbm Konecrso ;efeﬂ B Koaoce, Macca 1000 sepen, r
TOAVMHBIIT TTPYA 0,69 338 39 38,7
ABYXAETHUI TTPYA 0,73 352 41 40,2
HCPQOs Frlv <F, F«l» <F, F‘b <F, Frb <F,

[TpoBeAeHHBIE HAMU paHEe NCCACAOBAHUS, B TOABI,
KOTAQ B AC€THHE MECSIIbI AHEBHASI TEMIIEPATypPOIl BO3AyXa
Opira Boime +45-50°C, a Ha 1IOYBe OHA AOCTUTAAd +55-
58°C, O3BOAMIAM CAEAATh 3aKAIOUEHME O HEOOXOAUMOCTIL
TIPYMEHEHNST AOTIOAHUTEABHOTO OPOIICHWS AASI yBEAUYe-
HUSI TIOTEHITMAABHO YPOKATHOCTH TIAOAOB apOy3a, ITo 1
OBIAO cAeAaHO B orbiTe. OOuAMe TerAd, CBeTa, 3aI1achl BAAT
TIOCA€ MICTIOAB30BAHMS YeKa TIOA PHIOOBOAHBIM TIPYAOM 1
KaTleAbHOE OPOIIIEHNE CO3AaBAAY OAATOTIPUSITHBIE YCAOBHS
AASL BBIPAIINBAHIS COPTOBOY TPYIIIIBI «apOy3Hast paAyTra».

[IpoBeaeHHbBIE OMOMETPUYECKUE U3MEPEHUs I10-
Ka3aAM, 9TO, HECMOTPsI Ha TIPEAIIECTBEHHUKOB B OIIbITE
— TOAUYHBII AT ABYXACTHUI IIPYA, BO3ACABIBAEMBIE COPTA
apOy3a IIPOSIBIAY CBOU COPTOBbIE 0cOoGenHOCTH (Malit. 3).

B rpymre cpeAHEpPaHHUX M CPEAHECTICABIX COpTa
OpamKeBbll KOPOAb 1 HacTuk 1o BCeM n3ydaeMbIM
MOP(OAOTIHUECKNM TTPU3HAKAM (AAVMHA TAABHOW TIACTH,
CyMMapHasi AAMHA BCeX TAETell, Macca PACTEHIUS U CPEeA-
HSIS1 MaCca [IAOAQ) OTIePerKaAn CTAHAAPTHELL cOpT DOTOH,
COOTBeTCTBeHHO, Ha 0,1-1,4M; 0,6-3,9 ™; B 1,6—1,7 pasza
1 Ha 2,7—1,6 KT TI0CA€ TOAUYHOTO TIPyAd U aHAAOTUIHBIE
3HAUeHNS TIOCAe AByxAeTHero ipyaa — 0,2-1,0m; 1,5-2,4
M; B 1,7-1,8 paza m 3,0—1,7 xr. CaeAyeT BBIACAUTD COPT
DpoHAED, y KOTOPOTO Ha pacTeHnn GOPMIPOBAAYICH KPYII-
HBIE TIAOABI, TIPEBBINIAIONINE CTAHAAPT Ha 3,1 KT.

Copra apOy3a ¢ >KeATON 1 OeAOil MSIKOTBIO TI0 BCEM
TIOKA3aTEASIM YCTyHaAu cTaHAapTy DOToH, HO UX AO-
CTOMHCTBO 3aKAIOYAETCSl B BOCTPEOOBAHHOCTY HA PHIHKE,
BBICOKOW PEAAM3AIINOHHOM IIeHe 1 B OTAMYHBIX COPTOBBIX
TIOKA3aTeASIX MTPOAYKTUBHOCTI 1 KadeCTBa TAOAOB IIPH
PEKOMEHAOBAHHON HAMM TEXHOAOTHM BO3ACABIBAH T10-
CA€ TIPyAQ.

B rpymime cpeAHeTo M CPEAHETIO3AHETO CPOKa Co3pe-
BaHUS COPT Pycckas Oepeska TakoKe 10 BCeM IIOKA3ATEASIM
TIPEBOCXOAVA CTAHAAPTHBIN COPT ACTPAXAHCKUM.

[ IpOAYKTUBHOCTD OaX4eBbIX KYABTYD, KA4€CTBO IIPOAYK-
1MV OTIPEACASICTCS, KaK TeHeTIUeCKOM IIPHPOAOT PaCTeHIIA,
TAaK KOMIIAEKCOM BHeIHIX ycaoButt [11]. Bee BoisiBAeHHDBIE
TIOAOKUTEABHbIE M3MEHEHS! B TIOKA3aTeASIX TTAOAOPOANSI TIO-
UBBI, BOAHO-(DM3MHECKIIX [TAPaMeTPaX, CHIDKEHIN 3aCOPeH-
HOCTH Y€KOB B C€BOOOOPOTE 1 OCOOEHHO II0CAE ABYXACTHETO
WICTIOAB30BAHMS TIPYAQ, TIPEAITIECTBYIOIIIE TToceBaM apOysa
HAa OCBOEHHBIX 5-0-AC€THMX 3aA€KaX, TIO3BOAUAW COPTAM
COPMUPOBATh BBICOKUE CTPYKTYPHbIE JACMEHTBI, KOTO-
PpoIe, B CBOIO OdepeAb, obecriednan B 2020 T. HanOoABIITYIO
YPOYKaltHOCTh TIO COPTaM CpPeAHEpaHHe!l M CPeAHeCTIeAON
rpymmsl — ot 33,8 A0 72,0 T/ra 1 TOBapHOCTb TTAOAOB —
ot 78,1 40 93,4%, B cpaBrenue ¢ 2019 roaom, Koraa copra
BBIPAIIMBAAYICH TIOCAC TOAMMHOTO TIPYAd, COOTBETCTBEHHO,
0129,7 240 68,5 T/ran ot 76,1 40 93,1%. Y cpeAHerio3aHero

Ta6n. 3. BuomeTpuuecKkne noKasarenu pacteHuii apbysa nocne rogUYHoOro
1 AByxneTHero pei6oBoaHoro npyaa (2019-2020 rr.)
Copr AAVHA TAGBHOM TIAETHU, M CYMMaEi::eAﬁj’uﬁ{a peex Macca pactenus, CpeAHsist Macca TIAOAA, KT
[OAMYHBII TTPYA
@otou (st.1) 2,8 10,6 684,0 5,6
AyHHbBI 2,1 7,6 502,3 2.4
Beabie pocbt 2.2 7.8 514,6 2.5
OparsKeBbIil KOPOAL 29 11,2 1075,7 8,3
DpoHaép 2,7 10,3 617,0 8,7
Hacrux 4,2 14,5 1156,7 72
Actpaxancknit (st.2) 4.1 13,7 1083,8 7,7
Pycckast Gepeska 4.9 152 12331 8,5
ABYXACTHUI TIPYA
Dotown (st.1) 3,0 11,2 685,9 5,7
AyHHBII 2.2 7.7 504,8 2.8
beabie pocbt 2.4 8,1 517,5 2.8
OpaHsKeBblil KOPOAb 3.2 12,7 11783 8,7
DpoHaép 2,7 10,5 637,2 8,9
Hactuk 4,0 13,6 1238,8 74
Actpaxancknii (st.2) 4.1 13,8 1102,3 7.8
Pycckas Gepeska 5,3 153 12777 8.8
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Ta6n. 4. YpoxkaiHocTb ap6y3a B 3aBUCUMOCTH
OT ANUTENBHOCTU PbiGoBOAHOrO npyaa (2019-2020 rr.)
ToanunbIil TIPyA ABYXAC€THUI TIPYA
Copr Yposkati- Tosap- Yposaii- | Tosap-
HOCTb, T/Ta | HOCTB, % HOCT®, HOCTB,
T/Ta %
@otomu (st.1) 48,2 76,1 51,3 78,1
AyHHbBII 29,7 91,6 338 92,0
beaste pocer 34,5 90,3 36,2 90,7
OpaHKeBbli1 KOPOAD 68,0 82,2 72,0 81,7
DpomHaép 68,5 87,2 71,7 90,3
Hactuk 57,4 93,1 60,7 93,4
HCP, ., 6,0 - 6,4 -
Actpaxanckuii (st.2) 453 779 47,0 78,1
Pycckas Gepeska 69,3 942 70,6 94,5
HCP, 43 - 44 -

copra apOy3a Pycckas Gepeska II0CAe TIPEALIeCTBEHHIKA —
ABYXACTHETO TIPYAA TaK >Ke ObIAN BbIITIe YPOKaHOCTb Ha 1,3
T/ra u ToBapHOCTD Ha 0,3% (maén. 4).

Y Bcex copToB apOy3a B ABYX IPYIIIIAX CIIEAOCTU COACP-
JKaHIe CyXOTO BEIeCTBA 1 CyMMBI CAXapOB IIPEBBILIAAO 110~
Ka3aTeAl CTAHAAPTOB. HanboAbIIMM KOAMUECTBOM CyXOTO
BetectBa — 12,12% (miocae roamanoro npyaa) u 12,15%
(rocae AByXACTHETO IIPYAd) BBLACASIACS COPT beable pocsl,
4TO OBIAO GOABIIE, COOTBETCTBEHHO, Ha 1,75% 110 cpas-
HEHUIO CO CTaHAAPTOM cOpToM DOTOH. STOT COPT OOAbLIIe
BCEX HAKAINAMBAA B MAOAAX caxapa — 10,00-10,08%, y
CTAHAAPTHOI'O COPTa ero OBIAO MeHblIlle Ha 1,66% (maoba. 5).

TTocAe ABYXAETHETO TIPyAa OTMEUCHO yBEAMYEHNE B
naoaax aplys3a COACPIKAHUSI CYXOTO BEIIeCTBA U CYMMBL
caxapoB. YeTKOM 3aKOHOMEPHOCTU B COACPIKAHII B ITIAOAAX
ap0Oy3a OpPUIMHAABHBIX COPTOB ACKOPOUHOBOM KUCAOTDIL
YCTaHOBUTb He YAAAOCh. Haumboabliee ee KOAMUECTBO Bbl-
SIBAGHO Y Tpex cOpToB — Aynubiit (4,76—4,70 mr%), Opan-
JKeBbIil KOPOAb (4,37—4,38 Mr%) 1 Beabie pocet (4,12—4,05
Mr%), y cranaapra copra ®oton (3,51-3,48 mr%)

BuiBoABI

Takum 00pasoM, MCIIOAB3OBAHME TIPU OCBOCHUN
3aA€KU B PUCOBON MHXKEHEPHOU CUCTeMe Cr1oco0a 3ato-
TIAGHUS CIIOCOOCTBOBAAO TTOAOYKUTEABHOMY M3MEHEHMIO
TMTATEABPHOTO Pe’XKMMa TI0YBbI: TOAUYHOE 1 ABYXAETHEE

Ta6n. 5. Buoxumuyeckmii coctae nnopoB ap6ysa
B 3aBUCUMOCTU OT AJIUTENIbHOCTHU pbl6osoAHoro npyaa
(2019-2020 rr.)
Copr Cyxoe Cymma Ackop6rHOBast
BemecTso, % | caxapos, % | Kucaota, Mr%

®oton (st.1) 1037 840 351
10,40 8,42 3,48

AyHHBIT 1141 936 4,76
11,52 9,56 4,70

Beabie pocbt 12,12 10,06 4,12
12,15 10,08 4,05

OparKeBbIil KOPOAL 11.82 944 437
11,98 9,70 4,38

DpoHaep 10,75 9,13 3,67
10,84 9,32 3,60

Hactux 10.60 8.55 334
10,73 8,57 3,27

Actpaxancknit (st.2) 10,33 8.05 3,61
10,22 8,30 3,55

Pycckast Gepeska 11,24 8.77 321
11,47 9,38 3,18

HpI/IMe‘-laHI/IE. YUCAUTEAD — TIOCAE TOAUYHOTO TIpyAd; 3HAMEHATEADb —
TIOCA€ ABYXACTHETO IIPYAQ.

peObIBaHYE YeKa I10A PblOOBOAHBIM IIPYAOM YBEAUYMBAAO,
COOTBETCTBEHHO, coAepskaHme rymyca ua 0,08-0,11%,
opranmueckoro Bemectsa Ha 0,44—0,53%, AeTROTHUApPO-
AnM3yeMoro azora Ha 6,1-9,2 mr/kr, noasrkHoro docdopa
Ha 9,3—16,4 MI/KT, TIOABIDKHOTO KaAust Ha 5,4—8,2 MI/KT,
3amachbl BAATW B TI0YBE, B CPeAHeM B 1,9-2.5 pasa u cHu-
SKaAO CyMMy BoAOpacTBOpuMEBIX coaeit Ha 0,02-0,084%,
3aCOPEHHOCTH TIOCEBOB STUMEHS C TIOACEBOM AIOIIEPHBI B
6,5-10,9 pasza, 110 CPaBHEHUIO C 3AAESKHBIMU yUaCTKAMU.
YPOsKallHOCTb 3epHa spoBoro stuMens copra AC AakoM6
cocrasuaa 3,8—4,2 T/ra, 3¢eA€HON MacChl AlOLEpHbL Ha-
AekAa — 9—-11 1/ra. AByXAeTHUI TIPYA B Ka4eCTBE TTPeA-
LIeCTBEHHUKA AASL BblpalldBaHus apOysa B ceBOOOOPOTe
co3AaBaa 6oaee OAATOTIPUATHBIC YCAOBUS AASL TIOAYUCHIUS
BBICOKOKA4YeCTBEHHON 0ax4eBOU MPOAYKIIMM, ypOXKail-
HOCTb U TOBAPHOCTH B CPEAHEM TIO COpTaM, OBIAQ BEIIIE B
TpyIIie cpeaHecnieAablx — Ha 3,3 t/ra u 0,7% u B TpymIe
CpeAHero3AHNX — Ha 1,3 1/ra u 0,3%, 1o CpaBHEHUIO C
TOAWYHBIM TIPYAOM B Ka4deCTBe IPEAIIeCTBeHHUKA. BBI-
ABACHO YBEAUYCHNE B TIAOAAX apOy3a COACPIKAHUs CYyXOTO
BEIIIECTBA U CYMMBI CaXapOB ITIOCAE ABYXAETHETO TIPYAQ.
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GROWING OF AGRICULTURAL CROPS AFTER THE FISH POND
WITHIN RECLAMATION OF THE FALLOW

In the Astrakhan region, for long—term saline fallow reclaimed lands in the rice engineering system, flushing is
required when they are involved in an active agricultural turnover. In modern conditions, keeping the land simply
under «water vapory is ineffective, therefore, before growing crops, rice checks are used as fish ponds.

The purpose of the study was to establish the effect of the duration of the fish pond on the hydrophysical,
agrochemical indicators of the soil, weediness and yielding capacity of crops in the rotation system during
reclamation of the fallow. A one—year and two—year stay of a check under a fish pond contributed to an increase
in the content of humus by O,08-0,1 1%, organic matter by O,44-0,53%, easily hydrolysable nitrogen by 6,1—
9,2 mg/kg, mobile phosphorus by 9,3-16,4 mg/kg, mobile potassium by 5,4-8,2 mg,/kg, moisture reserves
in the soil by 1,9-2.,5 times and reduced the weediness of barley crops with alfalfa overseeding by 6,5-10,9 times.
Grain yield of spring barley variety AS Lacomb was 3,8-4,2 t/ha, green mass of alfalfa Nadezhda —

9-11 t/ha. A two—year—old pond as a predecessor for growing watermelon in the crop rotation created more
favorable conditions for obtaining high—quality cucurbitaceous products, the average yield and marketability
for varieties was higher in the mid—season group — by 3,3 t/ha and O,7% and in the middle—late group —
by 1,3 t/ha and O,3% compared to a one— year pond as a predecessor. The content of dry matter and the amount
of sugars exceeded the standards for all studied varieties of watermelon in two groups of ripeness. The largest
amount of dry matter and the amount of sugars were found after a two—year pond for the watermelon variety
Belye rosy and they were 12,15% and 10,08% respectivelyn.

Key words: fallow, pond, barley, alfalfa, watermelon, physical and chemical indicators, weediness, yielding capacity, quality.
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BnuaHne munHepanbHbiX yaobpeHnin
Ha ¢hopmupoBaHue 3epHa KyKypy3bl
Ha KawTaHoBbix no4Yysax Bonrorpagckoin obnacru
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B cmambe u3/10KeHbl Mamepuasbl, NOCBAWEHHbIE BIUAHUIO MUHePabHbIX yOo6peHull Ha popmuposaHue 3epHa KyKypy3bl npu
B8030e/1bIBAHUU HA KAWMAHOBbIX NoYBax Bonzoepadckoll obnacmu. pu 8030e/1bIBAHUU KYKYPY3bl HA 3ePHO, HA I0XKHbIX YepHO3emMax
Bonzozpadckoli o6nacmu 8 ycno8uAX OpoWeHUS, IUMUMUPYIOUUM HAKMOpoM CoOepKaHue numamesibHbIX Belecms 8 noyse.

06 3mom csudemesnbcmayem BbICOKAA 0M3bIB4UBOCMb KYKYPY3bl HA BHECEHHbIE MUHepanbHble yoobpeHus. Kykypysa omauyaemcs
om 60/1bLWUHCMBA 00HONEMHUX 371AKOB MOJICMbIM CMebsieM BbICOKUM POCMOM U MOLYHBIMU KDYNHbIMU TUCMbAMU. B QuHamuke
numamesnbHbIx BeWecms, Nod Nocesamu KyKypy3bl, Habo0anacs cedylowas 3aKOHOMEPHOCMb: COOePKaHUe HUMpPamos 8 noyse
yBenu4usanock 0o (assl ysemeHUs KyKypy3bl, 3amem W0 CHUXeHUe 8 CUTY UX pacxoda npu ysemeHuU U Haause; COOePKaHue n1ezko
2u0ponu3yemMo20 a3oma yseauyusanoch 8 noyge 00 060Co6eHUA 3epHA KYKYpY3bl. Pe3ynbmamsl Hawux uccnedo8aHuli nokasanu,
4Ymo KyKypy3a o4eHb mpebosamenbHasA Kybmypa K asomy. ExedHesHas nompeb6Hocmb 8 azome 8 a3y 8bIMEMbIBAHUe-YBemeHue
cocmasnsem nopadka 1,6 ka. [lonosuHa Konudecmsa mpebyemo20 azoma no2aowanacs 8 medeHue ocHogononaeatowel ¢assl pocma
u passumus Kykypy3sl. OmauyumensHbix ocobeHHocmel 8 HaAUYUU 00CmynHo20 ocgopa 8 2UGPUOHbIX NOCEBAX B8 HAYA/IbHbIX
cmadusx He HabaAanock. CodepxaHue Kanus 8 No4se 8 NocaeybopoYHsIl nepuod Ha BapuaHmax 6e3 sHeceHus yoobpeHul
YMeHblanack 8 2 paza 8 CpasHeHUU ¢ COOepKaHuem e2o neped Ha4aaoM cesd, 8 Mo BPeMs KK HA BAPUAHMAX C NpUMeHeHueMm
300aHHbIX 003 MUHEPANbHbIX YOOOPeHUl 3mMo CHUXeHUe cocmassano 24% 8 cpedHem no sapuaHmanm. Llens uccnedosarui
3aKMOYANACh 8 060CHOBAHUU BUAHUA A2POMeEXHUYECKUX NPUeMOB, 8 YCI0BUAX pe2yNapHO20 OPOWEHUS HA (hoHe pacyemHo20 GoHa
MUHepanbHbix yoobpeHul, Ha 8030e/1bIBAHUE 2uBPUOOB KyKYpY3bl omedecmaeHHol ceneKyuu.

KnioueBble cnoBa: KyKypy3a, MUHepasbHble YA0OpeHUs, MUTATENbHbI PEXUM MOYBbI, NAXOTHbIA, MOANAXOTHbIA FOPU3OHT.

BBeaenue

AaHHBIe HAYyYHO-NCCAEAOBATEABCKIX YIPEKACHUI 1
[IPAKTHKA [1EPEAOBBIX XOBSIICTB, PACIIOAOKEHHDIX B Pa3-
AWYHBIX [I0YBEHHO-KAUMATIYIECKIX 30HAX CTPAHBI CBUAE-
TEABCTBYIOT O TIOAOKUTEABHOM ACHICTBUU Pa3HbIX BUAOB
YAOOpeHUIL Ha ypOyKail 3epHa KyKypys3sl [2, 4].

OAHUM 13 TA@BHBIX II0Ka3aTeAell, KOTOpble Xapak-
TePU3YIOT UHTEHCUBHOCTD PA3BUTHUSL U POCTA KYKYPY3bl,
BBICTYIIAeT HAAWYVE B [I0YBE AOCTYITHBIX [IUTATEABHBIX Be-
I11eCTB U [IOYBEHHON BAATY, KPOMe TOTO UX [TOABYDKHOCTD
7 AOCTYIHOCTb. MHOTHE NCCACAOBATEAN YTBEPIKAAAU,
YTO 3HAYMTEABHOU AOCTYITHOCTBIO AASL PACTEHUIL SIBAsI-
ercst GAAAHC IAeMEHTOB IUTAHVSI U TIOYBEHHOI BAATH.
YMeHbIIIeHIe HAAMYIS S9AeMeHTOB [INTAHNSL 1 AOCTYIIHOI
[IOYBEHHOU BAAry (MeHbllle HANMeHbIIIell BAATOeMKO-
CTH) BAeYeT 3a COOOM CHVIKeHNe MX [IOABYDKHOCTU U
CTeTIeHN AOCTYITHOCTU PACTeHMsIM. [IPOIiecChl CHIDKeHIsT
BBIXOAST 3@ IIPEAEABl Pa3pblBd KAaIUAASPHBIX CBsI3€ll,
YTO CHOCOOCTBYeT MPHOCTAHOBACHUIO POCTA PACTEHUI
KYKYPY3bl, 1 HAOAIOAGIOTCSI IIPU3HAKY 3ABSIAAHIS, d C AO-
CTVDKeHVeM IPAHUIIBL BASKHOCTU 3aBSIAAHISI OTMeYaeTCst
rubeab pactenuit [5].

MuHepaAbHOe NUTAHVE U BAdra OTHOCSTCS K He-
3aMeHNMBbIM (DaKTOPaM JKUZHEAESTeABHOCTH PACTEHMUIL.

OCHOBHBIMM MCTOYHMKAMU IIOTOAHEHUS 3aIacoB
TIOYBEHHOTO MAOAOPOAMS SIBASIIOTCS BHECEHHUE MHU-
HEPAAbHBIX YAOODEHNIl M OpPTaHWYeCKUe OCTATKU OT
[IPEAIIeCTBYIOIIeN KyApTypsl [1]. AomoAannTeApHbBIMI
MCTOYHUKAMN MIOCTYIIACHIS BAATH SIBASIIOTCST aTMOC(Dep-
HBle OCAAKM, KOAMYECTBO KOTOPBIX XapaKTepPU3yeTCs
HePaBHOMEPHBEIM PaCIpeAeACHMEM II0 MecsIaM B yc-
AOBUSX HEYCTOMUMBOTO YBAQKHEHIS, M OHI U3MEHSIOTCS
B AOBOABHO HIMPOKNX AMATIA30HAX. AHAAU3 MMEIOIIIXCS
AUTEPATYPHBIX UCTOYHUKOB [2,8] M TIOAyYeHHBIX HaMN
AQHHBIX TIOKAQ3BIBAeT, YTO HAAWYME €CTeCTBEHHOTO
TIAOAOPOAUS YePHO3EMHBIX [IOYB M HEe3HAUYUTeAbHBIX
BECEHHUX 3aMlaCOB BAATW B II0YBE U OCAAKOB KpaliHe
HEAOCTATOTHO AAS TIOAYICHUS CTAOMABHOM YPOKANTHOCTHI
3epHa KyKypy3bl B 30He BOATO-AOHCKOTO MEXKAYpEUbSL.
OAHAKO TP M3AMIITHEM YBADKHEHUN HUTPATHL MOTYT
BBIMBIBATBCSL M3 BEPXHETO KOPHEOOMTAeMOTO TOPU30HTA
B OoAee TAyOOKME TOPU3OHTBL U A&KE B TPYHTOBBIE BOAbL
[3, 7]. TloMnMoO HUTPATHOTO a30Td BO3MOYKHBI TIOTEPH 1
aAMMUIAYHOTO a30Ta IIPU IOBEPXHOCTHOM BHECEHHN, KOTO-
PBIfT MOYKET yATYUMBATHCSI B aTMOCEPY B BUAE aMMUAKa
VAU TIOABEPTaThCsl GMOAOTHMECKON AeHuTpruKarmu [7].
[TosTOMYy AASL KOMIIEHCAIIAY [TOTePb a30Ta ¥ O TUMU3ALINN
I TATeABHOTO PeKIMa HeOOXOANMO BHECEHIE MIHEPAADL-
HBIX yAOOpeHMil. BHeceHeM MIHEPAABHBIX YAOOPEHNN B
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HAIIINX OIBITaX MIPEAYCMaTPUBAAOCH U3MEHUTH AUHAMUKY
MIUTATeABHOTO PeKMMa TOYBbI, TeM CAMBIM YAYUIINTD yC-
AOBUSL POCTA U PA3BUTUS PACTEHUE KyKypy3sl [4].

Marepuaa U METOABL UCCACAOBAHUS

[Noaesble ncnbiTanus MpoBoAnAnch B OO0 «Aon»
CypOBUKMHCKOTO pafioHa BoArorpaacko o0AacTul Ha Ipo-
TsoReHUN Tpex AeT (2019-2021 r1T.), IPON3BOACTBEHHA
IIPOBEPKA Pe3yABTATOB UCCACAOBAHUI 11 UX BHEADEHIE — B
2020-2021 rr.

AASI TIPOBEACHIST ICCACAOBAHIS T10 BBISIBACHIIO BAVS-
HIs TeXHOAOTMUECKHX ITPYEMOB Ha ypOsKailHble TT0Ka3aTe-
AW HOBBIX OTEYeCTBEHHBIX TNOPUAOB KyKypYy3bl Ha 3€PHO,
B YCAOBISIX PETYASIPHOTO OPOIIEHMs Ha KAITaHOBBIX I10-
YBaX, OBIAY ITPOBEACHBI TIOACBBIE OIIBITHI I10 YCTAHOBACHMIO
PaCYeTHBIX AO3 MUHEPAAbHBIX YAOODEHUI Ha 3aAaHHBIE
YPOKalHOCTH, TIOPOTY YBAQKHEHUS 11 BOAOTIOTPEOACHISL.
brian oTobpansl caeayiomme rudpuast: POCC-209 MB n
[ToBoaxkckuit 89 MB (KOHTpOAB).

OIIBITBI 3aKAAABIBAAKICD TIO METOAMKE TIOACBOTO OIIBITA
b. A. AocriexoBa [2] 1 METOAMMECKUM PEKOMEHAAIIVISIM
IIPOBEACHNISI TIOAEBBIX OIIBITOB C KyKypy30u (mabn. 1).

[TOBTOPHOCTD OTIBITOB 4-KpaTHAs!, ACASIHKI PACTIOAd-
TAAKCH TTOCACAOBATEABHO, C CHCTEMATHUYeCKUM PasMele-
HIeM BapHaHToB. [1aomaap obmieit AeastHk — 1120 m?,
ydaetHonn — 250 m?.

[TpumMeHnsieMble B OTIBITAX MUHEPAAbHBIC YAOOPEHNS
OBIAML PACCUMTAHBI C YYETOM ITAOAOPOAMS KalITaHOBBIX
TI0YB U 3AaHHOM YPOJKalTHOCTU 3epHA KYKypy3bl Ha ypOBHE
8u 1l 1/ra.

MutepaabHble YAOOPEHMsI PACCUNTBIBAACH 110 POp-
MyAe:

A = B]u.l_[p'l<u’

TAe A — A03a YAOODEHWII, KT. A BEIIECTBA; Y — 3aAaHHAs
YPOKaltHOCTb 3€PHa KyKypy3bl, T/Ta; [, — morpeGuocts
pacTeHni B 9A€MEHTaX MUHEPAABHOTO IMUTaHWUsI, KI/Ta,
K — mompaBounbiil KoadduimenT Ha 06ecriedeHHoCTh
TI0YBBI KOHKPETHBIM 9A€MEHTOM TATAHUSL.

[To sanubM TTpodeccopa B. V. @uanna (Boarorpaa-
ckuit TAY) [8], AAst TIOAyUeHIIST OAHO TOHHBI 3ePHA KyKY-

pys3bl HeoOxoAmMO 20 Kr azora, 9,3 kr docdopa, 20,4 kr
kaawst. [TorrpaBoutbie K09 ULIHEHTbI Ha 00eCIIeUeHHOCTh
IIOYBBI 9AeMEeHTAMI MUHEPAABHOTO [IUTAHS 10 KalllTaHO-
BBIM IOYBaM PaBHsAUCE: 110 a3oty 0,8; 110 hocopy — 1,5;
kaaunio — 0,06.

B pesyabTaTe pacueTHble AO3BI HA IIAAHUPYEMBII
YPOBEHDb YPOSKAMHOCTH COCTABHIAN!

1) yposkartHocTb 3epHa — 7 1/ra

N =8.20-0,8 = 140 kr/ra A.B.,

P,0,=8.9,2:1,5=107 xr/ra AB.,

K,0 =8-20,3-0,6 = 96,6 xr/ra a.B.,

2) yposkantHOCTb 3epHa — 10 T/ra;

N=11-20-0,8 = 160 kr/ra A.B.,

P,0,=11.9,2.1,5 = 156 kr/ra a.5.,

K,0=11-20,3-0,6 = 134 kr/ra A.B.

/13 MUHEPAABHBIX YAOOPEHUI MCIIOAB30BAAN AMMU-
avIHYI0 CeAUTPY, ABOMHOM cyrepdocdat, KAAUNHYIO COAb.
Bce A0O3bI BHOCHMAUCDH IIOA IIPEATIOCEBHYIO KYABTUBALIMIO.
B ombITax mpeAycMaTpUBAAOCh YCTAHOBUTD ACHICTBUE YAO-
OpeHMi1 Ha ABYX NOPOTAX YBAQKHEHUS C IIPEATIOAMBHOMN
BA@KHOCTBIO 1T104BbI 60—70—-60% HB 1 70-80-70 % HB.

Pe3yabraTsl nuccaeAoBaHuUsA
U UX 00Cy’KACHHE

B dopmuposarnm ypoykast 3epHa BaXKHAsL POAb [TPU-
HAAAEKUT a30THBIM yAOOpeHuAM. 10 AaHHBIM MHOTHMX
Y9eHBIX, HUTPATBI TIOYBOI He TIOTAOIIAIOTCS 1 ITPY HAAMUNI
AOCTaTOYHOTO YBAQKHEHIS! TIOUBbI KOHIIEHTPUPYIOTCSL B T10-
YBEHHOM PACTBOPE, 13 KOTOPOTO OHU ACTKO YCBAMBAIOTCS
PACTeHUSAMU.

AHAAW3 COACPIKAHMS A30Ta TIOCAE BHECEHMS yAOOpe-
uuit B axotHoM (0—0,3 M) 1 TIOATTAXOTHOM TOPU30HTAX
(0,3-0,5 M) mokaszaa (mabs. 2), B 9aCTHOCTH TIO HUTPAT-
HOMY a30TY, YTO HAKOIIACHME a30Ta B [104Be HAOAIOAAAOCH
B KOHIIe BECHbI — Ha4aAy A€Ta, KOTAd yCTAHABAMBAAACH
TIOAOKUTEAbHAs TEMIIEPATyPa B TI09BE M UMEAACh B HAAU-
Y11 BAATd. TaK, HUTPATHBIA 30T B MIAXOTHOM TOPU30HTE
TiepeA IIOCEeBOM KyKypPy3bl Ha HeyAOOPEHHbIX BApUAHTAX I10
copTam u TubpmaamM Koaebaacs B mpeaerax 5,0-5,4 Mr Ha
100 r moussl. B To Ke Bpemst Ha YyAOOPEHHBIX BapUaHTAX
CoAeprKaHMe HUTPATHOTO a30Ta IePeA MoceBaMu OBIAO B

Ta6n. 1. CxemMa NoneBOro 3KCnepuMMeHTa Npu Bo3AeNbIBaHUM KYKYpPY3bl Ha 3epHO
Topor yBaakueHnst 60—70-60% | Iopor ysaaxuerns: 70-80-70% HB
[ubpua A03bl BHECEHMsI MUHEPAABHBIX YAOOPEHMII MOA 3aAaHHYIO YPOYKaTHOCTD 3epHa [ubpua
NP o K, Y=8 1/ra Kontpoab N, P K, Y=11 1/ra
TlosTOpHOCTH
Tleppaa [lepsas Tlepsas
TToBoASKCKIIT Bropaa Bropas Bropaa TToBoASKCKIIT
89 MB Tpetbst Tpetbst Tpetbst 89 MB
UeTsepTas HeTsepTas HeTsepTas
Tleppas IlepBas Tleppas
Bropas Bropas Bropas
POCC 209 MB POCC 209 MB
Tpetbsa Tpetbsa TpeTba
Yersepras Yetsepras Yersepras

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK



O6uwee 3emnenenve, pactTeHNeBOACTBO

Ta6n. 2. lHaMMKa HUTPATHOro a30Ta B MOYBE HA MNOCEBAX KYKYPY3bl

Hurpathbiit a3ot, Mr Ha 100 1 110uBbL

Aata ot6opa 06pasiia no4sby/ Topusont 0-0,3 M

| Topusont 0,3-0,5 M

Ddaza PpasBUTVsL paCTeHIsL

BapI/IaHTbI OrIbITa

6/y NP K

1407 107 97

N PLK, | oly N, P K N, P K

160" 156 "134 140" 10797 160" 156 134

Pesxum opomenus 60-70-60% HB

TloBoaskckuit 89 MB

5 Mast, TIepeA TI0CEBOM 5,16 6,45 7,39 3,11 3,72 4,67

25 MIOHsI, LIBETEHME 3,15 5,29 6,23 1,58 2,49 3,57

10 cenTs6pst, mocae y6opku 1,76 3,64 4,82 1,20 191 2,50
POCC - 209 MB

5 Mast, IepeA TIOCEeBOM 5,48 6,78 7,87 3,17 3,54 471

25 MIOHsI, LIBETeHME 3,12 5,62 6,19 1,61 2,37 3,55

10 cenTs6pst, mocae y6opku 1,78 3,65 4,19 1,08 1,61 2,42

Pesxum opomenus 70-80-70% HB

[ToBoaxkckun 89 MB

5 Mast, TepeA TI0CeBOM 5,05 6,71 8,12 3,22 3,67 5,08

25 WioHs, 1IBeTeHne 2,95 5,50 6,48 2,09 2,57 3,74

10 centsabps, nocae ydopku 1,77 3,84 4,36 1,66 2,07 2,59
POCC - 209 MB

5 Mast, TIepeA TI0CeBOM 511 6,69 8,05 3,17 3,58 4,66

25 WioHs, 1IBeTeHne 3,23 5,28 6,56 1,87 2,46 3,58

10 centabps, nocae yoopku 1,92 3,46 4,34 1,19 1,93 2,41

npeaeaax 6,7-8,0 mr Ha 100 T moussl, TO ecThb B 1,3-1,5
Ppasa 6oablire.

Ilo mMepe pocTa 1 pa3BUTIS PACTeHUI HUTPATHLIN a30T
PAcXOAOBAACs TIOCEBAMH, B Pe3yAbTaTe K (hase IIBETEHIS
COAePIKaHMEe HIUTPATHOTO a30Ta B TIOYBE YMEHBIIIMAOCE C 3
A0 1,1 mr xa 100 T mousbl Ha HEYAOOPEHHBIX BApUAHTAX,
B TO Ke BpeMs Ha YAOOPEHHBIX BApUAHTAX COACpPIKAHIe
a3oTa ObIAO B TIpeAeAax 5,23-0,5% mr Ha 100 r roussl, TO
ectb B 1,7-2,0 pasa 6oabiie. K yGopke KyKypy3bl coaep-
JKaHre HATPATHOTO a30Ta YMEHBIINAOCH A0 1,73—1,8 mr
Ha 100 r ouBsbl Ha HEYAOOPEHHBIX BAPMAHTAX, TOTAA KaK
Ha YAOOPEHHBIX OHO KOAeOaA0Ch OT 3,4 A0 4,4 MrHa 100 T
TIOYBBI, TO €CTh TaKKe ObIAO OOABIIIE B ABA Pasa.

Takas e 3aKOHOMEPHOCTDH ITPOCMATPUBAAACh U B
noartaxoTHOM (0,3-0,5 M) TOPU3OHTE, TOABKO a0COAIOT-
HBIe BeAUYMHBI COACPYKAHNS a30Ta IO BAPMAHTAM OIIbITa
1 Bo BpemeHn B 1,5-2,0 pasza menbire. CyIecTBeHHBIX
VAW PEe3KUX PA3AUYNN B KOAUYICCTBCHHOM COACPIKAHNM
HUTPATHOTO a30Ta MEYKAY COPTOBBIMU 11 TUOPUAHBIMMU T10-
CeBaMU He ObIAO.

[To mammM HaOAIOACHMSAM, KyKypy3a OueHb Tpebo-
BaTeAbHAs KyABTypa K a30Ty. EyKeAHeBHOe TOTpeOAeHue
a30Ta B OCHOBHOM ITIEPUOA POCTA, AASIIETOCS 5 HEACAD
(2 HeAeAU AO BBIGPACHIBAHIIS METEAKU U 3 HEACAU TIOCAE
BBIOPACHIBAHIST METEAKN) AOCTUTAeT OKOAO 1,6 Kr. OKoAO
TIOAOBMHBI OOIIETO KOAYeCTBa TPeOyeMOoro a3oTa ObIAO I1O-
TAOIIICHO B TeUeHIe OCHOBHOTO TIEPMOAA POCTA 1 PA3BUTHS
KYKYPY3bL DTO TIOAOKeHUE [3] TIOATBEPIKAACTCSI M HAIIINME
AaHHBIME (M. maba. 2). OT 1BeTeHMst A0 yOOPKU CoAep-
JKaHMe a30Ta B TIOUBE PE3KO CHIDKAAOCH. VI30BITOK a30Ta B
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TOYBE CYIIECTBEHHO He BAMSIA HAa CO3PEBaHUE KYKypYy3bl.
HeaocTatok a3ota 3aaepskuBaa 06pa3oBaHie METEAKH, a B
6oAee TIO3AHNT TIEPUOA POCTA KYKYPY3bl 3TO IIPUBOAMAO K
TIO’KEATEHUIO I OTMUPAHMIO AUCTbEB, HAYMHASL C AUCTHEB
HIDKHETO sIPyCa 11 AO BEPIIVHb PACTEHUIL.

Docdop urpaeT oueHb BAKHYIO POAb B GOPMUPOBA-
HUU U1 Pa3BUTUY PETIPOAYKTUBHBIX OPraHoB pacternit. He-
AOCTATOK (hocOPHOTO TUTAHMS HA POHE AOCTATKA a30Ta
U KaAWsE TIPOSIBASIETCST Y KYKYPYy3bl 3aMeAACHUEM POCTa
PACTEeHMII 1 3aAEPIKKOI CO3PEBAHMs TT0UATKOB. 3aAeprKKa
B Pa3BUTUN PACTEHUIT TIpu HeAocTaTke PocopHOTO i1~
TaHMsT 0COOCHHO TIPOSIBASIETCSI B TIEPUOA OIIbIACHISL. [1pn
3ar103A2A0M BBIXOA€ PbIAEI] [IECTHKOB 0OPa3yIOTCst HEAO-
pasBUTBIe IOYATKNU. B pe3yAbTaTe HETIOAHOTO OITBIACHIIS Ha
TIOYATKE TIOSIBASIIOTCSI PSIABL HEOTIAOAOTBOPEHHBIX 334aTKOB
3epeH. PSIABI IPUHNMAIOT HETIPaBUABHYIO (POPMY.

B nammx ombitax hocopHbie yAOOPEHsI BHOCHANCH
TIOA TIPEATIOCEBHYIO KyABTUBAIIMIO B A03e 107 1 156 Kr Aeii-
CTBYIOIIETO BelecTsa. Ha yaoOpeHHOM BapuaHTe, C A03011
sHecenns dpocopa 107 kr A.B. Ha 1 Ta, coaeprranms PO,
B T1aXOTHOM TOPU30HTe B NpeaeArax 7,1-8,0 mr Ha 100 r
noussl. Ha Bapuante ¢ Ao3onr BHeceHms ¢ocdopa 156
Kr/ra coaepkanme P,O_ xoaebaetca ot 7,81 a0 9,0 mr Ha
100 r noussl 1o Beem ru6prAam. CoaepskaHue TTOABYKHOTO
docdopa 1 TIOAIaXOTHOM TOPH3OHTE TIEPEA [TOCEBOM OT
CPEAHETO AO BBICOKOTO, COOTBETCTBEHHO, Ha HEYAOOPEHHBIX
71 yAOOpeHHBIX BapWaHTax. Pe3kux pasanduil B coaepika-
HUHN AOCTYITHOTO (pocOpa MeSKAY TUOPUAHBIMI TIOCEBAMI
TIepeA TI0CEBOM He OBIAO OTMEUEHO, BUAMMO, 3TO BHECEHIe
ocopHBIX yAOOPEHNMIT CHUBEAUPOBAAO €TO COACPIKAHIE.
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Ha ocHOBaHMM ITPOBEACHHBIX NCCACAOBAHUI OOMEH-
HbII1 KAAWTI B TIOYBE IIPEACTABASICTCS B CACAYIONINX (hopMax:
1) BoAOpacTBOPUMBEIiL; 2) OGMEHHEIH; 3) TPYAHO OOMEHHbII
VAWM PEe3ePBHBII KAAUU TI0YBBL, 4) HEOOMEHHBI, B TOM
yrcae (PUKCUPOBAHHDIN KAAUT, 5) KAAUI HEPACTBOPUMBIX
AAAIOMOCHAMKATOB; 0) KAANI OPraHUYeCKOM YaCTU [10UBbL
(MUKpOGEI, OpraHIdecKye OCTaTKN).

PasrpannueHns MeKAy BOAOPACTBOPUMON (pOpPMOiL
1 OOMEHHBIM KaAMeM BECbMa YCAOBHOE, IIOTOMY YTO IIO
Mepe YBEAUYEHUsI BAKHOCTU TI0YBBI KOAMUECTBO BOAO-
PacTBOPUMOTO KaAusl BO3pacTaeT OAAroAapsi TUAPOAU3Y
0OMEHHOTO KaAWs.

C MOMEHTa MPOpaACTaHUs CeMsIH KyKypy3bl AO 00-
Pa30BaHsL 1 CO3PEBAHNS HOBBIX CEMSIH KAAWI HEOOXOANM
pacTeHusIM B OOABIIOM KOAMYECTBE. AeUUUT KaAus B
TIOYBE CKAa3bIBACTCS HA CKOPOCTU MPOPACTaHUsl CeMsH 1
POCTa MOAOABIX PACTEHUI, POCT KOTOPBIX 3aAMEAASICTCSL.
IIpu HeaoCTaTKe KaAWs PACTeHUS MIPUOOPETAaIOT KEeATO-
BAaTO-3€ACHYIO OKPACKY, TIEPEXOASIILYIO B TEMHYIO0. AUCTbS
SKEATEIOT, 4 UX Kpast KKyTCs OOOMOKEHHBIMU, POCT MEXK-
AOY3AUI y PACTeHUI1 KyKypy3bl IIPUOCTAHABAMBACTCSL. Ecan
TaKue 0CAaOACHHbIC pacTeHust 00Pas3ylo MOYaTK, TO OHI
He MMEIOT TNIIEeBON 11IeHHOCTH.

B Hammx ornbiTax KOAMYECTBO OOMEHHOTO KaAUsl BO
BpeMsl BCeHl BereTalluy pacTeHUil ObIAO AOCTaTOYHBIM.
CoaepkaHue KaAusl Ha HEYAOOPEHHBIX U yAOOPEHHBIX
BapUaHTaX OIbITA PA3AMYAAOCH HE3HAYUTEABHO TIEPeA T10-
cesoM, (52,2 1 63,2 mr Ha 100 T 1I0YBBI COOTBETCTBEHHO
BApPHAHTAM).

ITo Mepe pocTa pacTeHUN U MOTPeOACHUS KaAus
(dasa nBeTeHMs1) COAepP)KAHUS KaAMs HA YAOOPEHHBIX
BAPUAHTAX IIPEBLILIIAAO COACPIKAHME €TO Ha KOHTPOAE Ha
31% 1pu A03e BHeCeHHOTO KaAus 97 KI/ra A. BEleCTBa 1
Ha 55-60% 1pu A03e 134 Kr/ra BHeCeHHOTO ¢ yAOOpeHreM
Kaaust. [locae yOOpKU KyKypy3bl COACPIKAHME KAAUS B I10-
YBe Ha HEYAOOPEHHBIX BapUAHTAX CHU3MAACh B ABA pasa
10 CPaBHEHMIO C COACPYKAHUEM €TO TIePeA TOCeBOM, B TO
BpeMsl KaK Ha YAOOPEHHbIX BAPUAHTAX 3TO CHIKEHME CO-
ctaBuAO 24% B cpeAHeM 10 BapranTaM. CoAeprKaHMe KaAvs
B r1oAnIaxotHOM ropusonte (0,3-0,5 M) Iiepea 1oceBoM Ha
HeyAOOPEHHbIX BAPUAHTAX OTBEYAAO CPEAHEN 0OecIiedeH-
HOCTH, Ha YAOOPEHHBIX — BBICOKOIL.

BuIBOABI

Pe3yAbTaTBl NCCACAOBAHUI TIOKA33AM, YTO KyKypy3a
O4eHb TpeOOBaTeAbHASI KyAbTypa K a30Ty. EKeAHeBHOe
TI0TpeOAeHNe a30Ta B OCHOBHOM TIEPUOA POCTa AOCTUTAeT
OKOAO 1,6 KI, 1 OKOAO TIOAOBWHBI OOIIETO KOAMYECTBA
TpeOyeMoro a30Ta ObIAO TIOTAOIIECHO B T€UEHNE OCHOBHOTO
TIeP1OAA POCTA 1 PA3BUTIS KYKYyPy3bl. Pe3KuX pasamdnii B
CoAepIKaHUU AOCTYITHOTO (hocopa MesKAY TUOPUAHBIMIU
nocesamu. [locae yOOPKI KyKypy3bl COACPIKAHME KaAs
B IIOYBe HA HEYAOODEHHBIX BAPMAHTAX CHU3MAACH B ABA
pasa I0 CPABHEHUIO C COACPYKAHMEM €T TIePeA TTOCEBOM,
B TO BpeMsl KaK Ha YAOOPEHHBIX BAPUAHTAX 9TO CHIDKEHIE
COCTaBUAO 24% B CpEAHEM I10 BAPUAHTAM.
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INFLUENCE OF MINERAL FERTILIZERS ON THE FORMATION
OF CORN GRAIN ON CHESTNUT SOILS OF THE VOLGOGRAD REGION

The article presents materials on the effect of mineral fertilizers on the formation of corn grain when cultivated
on chestnut soils in the Volgograd region. When corn is grown for grain, on the southern chernozems
of the Volgograd region under irrigation, the limiting factor is the content of nutrients in the soil. This is evidenced
by the high responsiveness of corn to the applied mineral fertilizers. Corn differs from most annual cereals in its
thick stalk, tall growth and powerful large leaves. In the dynamics of nutrients, under corn crops, the following
pattern was observed: the content of nitrates in the soil increased until the corn flowering phase, then it decreased
due to their consumption during flowering and filling; the content of easily hydrolysable nitrogen increased in the soil
before the isolation of the corn grain. The results of our research showed that corn is a very demanding crop
for nitrogen. The daily need for nitrogen in the heading—flowering phase is about 1.6 kg. Half of the amount
of nitrogen required was absorbed during the fundamental phase of corn growth and development. There were
no distinctive features in the presence of available phosphorus in hybrid crops in the initial stages. The content
of potassium in the soil in the post—harvest period in the variants without fertilization decreased by 2 times
compared to its content before sowing, while in the variants with the use of specified doses of mineral fertilizers,
this decrease was 24% on average for the variants. The purpose of the research was to substantiate
the influence of agricultural practices, under conditions of regular irrigation against the background
of the calculated background of mineral fertilizers, on the cultivation of domestic corn hybrids.

Key words: corn, mineral fertilizers, soil nutrient regime, arable, subsurface horizon.
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B ycnosusx Tepcko-Cynakckol noonposuryuu Pecnybauku [Jazecman 8 nepuod ¢ 2019 no 2021 22. 6bi1u 30710 eHbl N0JieBble
onbimsl. Llens uccnedosaruli — pa3pabomya onmumanbHO20 pexxuma opoLeHus, a Makxe sbisgsieHue 3pgekmusHocmu
npumeHeHus peaynsmopa pocma Ansbum Ha nocesax copmos Hyma Boneozpadckuli 10 (cmandapm), lpuso 1, Beea. B pesynemame
YCMAHOB/IEHO, YMO MAKCUMAbHAS NAOWA0L IUCMbes 8 CpedHeM No U3yyaeMbiM copmam Habo0anack npu pexume opouIeHus,
npedycmampusarowuli npogedeHue Be2emayuOHHbIX NOJUBOB NPU CHUXEHUU NpednonusHo20 nopoza ysaaxHeHus 0o 80% HB —
23,9 moic. m2/2a. Imo 6osblue OaHHbIX KOHMPOIbLHO2O BapuaHma (60 % HB) Ha 10,1%, a BapuaHma ¢ npednoauUBHbIM NOPO2OM
yenaxHeHus 70% HB, Ha 5,3 %. [lpu pexume opoweHus ¢ nopozom 70% HB nucmosas nosepxHocms cocmasuna
22,7 mbic. M%/2a, npesbiuieHue ¢ KOHmMpoaem cocmasuso 4,6%. [pumepHo makas xe cumyayus Hab100anacs Makxe no opyeum
nokasamenam ¢pomocuHmemuyeckoli desmenbHocmu copmos. JJocmamo4Ho B8bICOKUe NoKazamenu ¢omocuHmemuyeckol
OesamenibHOCMU copmos Bbiu ommeydeHsl npu npednocesHol obpabomke cemsH peaynamopom pocma Ansbum. Cpedu uzydaembix
COpMOB Hyma, MakcuMasbHble 3Ha4eHus naowadu aucmosoli nosepxHocmu u 4ucmoti npodykmusHocmu ¢homocuHme3sa cchopmuposan
copm Beza. HaubonbLuyo npodyKmusHOCm» copma Hyma c¢hopMuposasu Ha sapuaHme ¢ npednoausHsiM nopozom 80% HB.
PasHuya 8 ypoxaliHocmu BblWeyKa3aHHbIX COPMOB, N0 CpasHeHuto ¢ sapuaHmamu 60 u 70% HB cocmasuna coomsemcmseHHo
34,4; 31,7; 34,5 u 16,8; 15,1; 18,8%. U3 npumeHsembix pe2yssmopos pocma npednoymumesibHbIM OKa3anca Ansbum,

a u3 usy4aemsix copmos — Beaa.

KnioueBbie cnoBa: Tepcko-Cynakckas NoANpoBMHLMS, 32pHO60GOBbIE KyNbTYPbI, HYT, COPTA, PEXUM OPOLIEHUS, PEryaATOpLI POCTa,
naowazab MCTOBOI NOBEPXHOCTY, YNCTas NPOAYKTUBHOCTb HOTOCHUHTE3a, BOAONOTPEBAEHIE, YPOXKANHOCT.

BBeaenue

YBeAnveHUe MPOU3BOACTBA PACTUTEABHOIO O€AKa B
HACTOsIIeEe BPeMs SBASETCS OAHOM M3 OCHOBHBIX 3aAdY B
MUPOBOM 3€MACACANN.

YpoBeHb 6AATOCOCTOSHUS HAPOAA B AIOOOW CTpaHe
MUPa OIIPEACASETCS KOAMIECTBOM OeAKa, MOTPeOAIeMOTrO
Ha AYLIY HACEACHUS B CYTKU, I1O3TOMY O€AOK SIBASIETCS
BayKHEMIIMM KOMIIOHEHTOM TIVIIN YeAOBEKA.

PasBuTre >KMBOTHOBOACTBA B CTpaHe, oOecrieueHue
HACeACHNs BAYKHEHMITNME TTPOAYKTAMU TUTAHUS B 3HA-
YUTEABHOM CTEIICHM CBSI3aHO HEAOCTATKOM B PallMOHAX
SKUBOTHBIX O€AKa, IIO3TOMY AASL YAYUIIeHUsI COaAaHCU-
POBAHHOCTI KOPMOB 110 O€AKY HEOOXOANMO YAYUIINTD
CTPYKTYPY 3epHO(MYPaKHOIO IIPOM3BOACTBA, YBEAUYUTD
TIAOIIAAN ¥ TTOBBICUTD BAAOBBIE COOPBI IIPOAYKIINY 3ePHO-
60060BbIX KyABTYD [1-8].

3epHOo6000BBIE KyABTYPbl OTAMYAIOTCA OT APYTMX
KYABTYD T€M, YTO COACPKATb B 3€pHE 3HAYUTEABHOE KO-
AMYECTBO PACTUTEABHOTO O€AKa, BUTAMUHOB, YTACBOAOB,
MUHEPAABHBIX COACT, JKIPOB M aMIHOKUCAOT. [1pn ux mc-
TIOAB30BAHWI 3HAYUTEABHO TIOBbIIIAETCs TTAOAOPOAME TI0YB,
a TAK)Ke OHU SBASAIOTCS XOPOUIMMU TIPEAIICCTBeHHUKAMMI
AASL APYTUX KYABTY].

Ne1 2023 Teopernveckue u npuknagHbie npoénemsi AMK

3 3epHOO0O0BBIX KyABTYP OTIPEACAEHHBIN MHTEpecC
HpeACTaBAﬂCT HYT, KOTOprﬁ OTANYAETCS BBICOKMM aAall-
TUBHBIM TIOTEHIIMAAOM, 3aCyXOYCTOﬁqHBOCTbIO, CpaBHI/I-
TEABHO HpOCTOI;I TEXHOAOTMYHOCTBIO BO3AEADBIBAHUSA U
yOOpKI yposKasi.

ITo BKYCY CeMeHa HyTa HAIrIOMMHAIOT OpeXI/I7 B KOTO-
pBIX coAepskanue Geaka coctasaseT 18,5-31,0% , sxkupa
4-8%, 3041 2,3—4,9 %, a kpaxmaaa — 47-60% [9, 11-18].

Cpean 3epHO6000BBIX KyABTYP, TIO TIAOIIAAN BO3AC-
ABIBaHMS B MUPOBOM MacIITabe HyT HAXOAUTCS Ha TPETbKM
MecTe U e€ BRIPAIIMBAIOT Ha TIAOIIAAY 12,5 MAH.

I1aomaab 1oceBa AAHHOM KyABTYPbI B Hallleil CTpaHe
He TipeBbitaeT 400 THICSY TeKTapoB, IPU 9TOM OCHOBHBIE
IoCeBBl pasMellleHbl B 3amaaHont Cubupu, Ha Ypaae,
Capatosckoil 1 Boarorpaackoil ooaacTsx, Ha CeBepHOM
Kasxkase.

B Pecriy6anke AarecTaH AQHHYIO KYABTYPY TIPAKTIUe-
CKIe He BO3ACABIBAIOT, B CBS3M C YeM Pa3paboTKa 9AeMEeH-
TOB TEXHOAOTUN BO3ACABIBAHIIS COpTOB AaHHOI;I KyAbTypr
AAsI OpOIIIAeMbIX YCAOBUN AarecTaHa HOCUT aKTyaAbHBIN
XapaKTep.

LleAbto pabOTHI SIBASIAACH CPABHUTEABHAS OLIEHKA CO-
PTOB YMHBI TIOCEBHO Ha (DOHE Pa3HBIX PETYASITOPOB POCTa
1 CriocoO0B T10CeBa, AAS TIOAOOPa HanOOAEe TIPOAYKTUBHbIX
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Ta6n. 1. Cxema onbiTa

Copr, daxtop A Peryz;;c{)f;; y])iocm, Pemugazigglgnm,
Boarorpaackuit 10 KonTpoan IMoauser ipu 60% HB
(o6padoTKa BoAOI) I[Moaumser ipu 70% HB
TToauser ripur 80% HB
AapOuT I[Moauser ipu 60% HB
TToausst ipu 70% HB
IMoauser ipu 80% HB
ITpuso KonTpoan INoamser ipu 60% HB
(oGpacoTka Boao#) Moawswr ipur 70% HB
IToaussr ripu 80% HB
Aanbut IMoawmser ipn 60% HB
Moauswr ripur 70% HB
[Moauser ipu 80% HB
KonTpoab IMoauswr ipu 60% HB
(oGpaboTka Boaoi1) Toaussr ripur 70% HB
TToauser riput 80% HB

Bera

Aapbut Toauser ripu 60% HB
Toamser ripur 70% HB
Toauser ipu 80% HB

U IIPUTOAHBIX K UCIIOAb30BAHUIO HA 3€PHO B YCAOBUSIX
[Ipearopuoit mposmHIUN Pectrybamkny AarecTaH.

MaTepnaA U METOABI UCCACAOBAHUA

C yu€TOM BBILIEU3AOKEHHOTO, AASL PEIICHUSA AAHHOM
npobaemsl, Hamu B 2019-2021 rT. 6bIAM IPOBEAECHBL I10-
AeBble OTIBITHI 110 CXeMe, TIPEeACTABAeHHON B maoi. 1.

OrbIT [I0AEBOH, paszMep AeAsHOK 50 M?, pasmeliietyie
ACASTHOK — PEHAOMU3UPO-BAHHOE, d IOBTOPHOCTb —
4YeThIPEXKpATHA.

ccaeaoBanHms TPOBOAMAUCDH Ha CPEAHECYTAMHUCTBIX
CBETAO-KAIITAHOBBIX TOYBAX C COACPKAHUEM TyMyca B

1axoTHOM caoe 2,9-3,1%, ruapoaunsyemoro aszora 50—60
MI/KT TIOUBBI, TIOABWDKHOTO ocdopa — 2—10 mr/kr, 06-
MeHHOTO Kaaust — 300—400 Mr /KT TIOYBBI.

3aKAaAKa TTOACBBIX OIIBITOB, IIPOBEACHME HAOAIOACHN,
Y4eTOB U aHAAW30B OCYIIECTBASIAUCH B COOTBETCTBUM C
METOAMKOM OIILITHOTO AeAd b. A. Aocmiexosa n ApyruMmn
o6renpuHATHIME MeToAnKamu [10].

[TokaszaTean POTOCUHTETUICCKO ACSITEABHOCTH 110~
CeBOB YCTAHABAUBAAM 110 MeTOAUKe Hurauroposuya [14].

MatemaTtudeckyio o6paboTKy YpOKallHBIX AdH-
HBIX TIPOBOAMAN METOAOM AMCIIEPCMOHHOTO aHAAM3a TI0
b. A. Aocriexosy [10].

Pesyabrarsl uccaeaoBaHust
U uX 00Cy’KACHHE

B Xoae TIPOBEAEHHBIX TIOACBBIX OIIBITOB YCTAHOBACHO,
YTO MUHWMAAbHbIE TTOKA3aTEAN TIAOIIAAN AWCTOBOM I10-
BEPXHOCTU COPTa HyTa c(hOPMUPOBAAY B BETeTAIIIOHHOM
niepuoae 2019 r. — B mpeaeaax ot 19,3 o 24,6 Thic. MY/
ra. B BTOpDOM—TpeTbeM roaaX KCIePUMEHTa AaHHbBIE I10-
KazaTeAr ObIAM ITPUMEPHO OAMHAKOBBIMU 1 BAPbMPOBAAK
B mpeAeaax 20,9-26,7 u 20,4-25,5 tvic. M¥/ra (maon. 2).

Ycpeanénnble aaHnble 3a 2019-2021 1. mokaszaaun,
YTO Ha AeAsIHKAX 0e3 00pabOTKU PeryAsiTopoM pocTa
AWICTOBAS TIOBEPXHOCTDH HyTa B CPEAHEM I10 COPTaM 1 pe-
JKMaM OpolieHus coctasmaa 22,3 Teic. M*/ra. Ha done
TIPUMHEHNS PeTyASITOPa POCTa AALOUT TIAOTIIAAD AUCTOBOM
MIOBEPXHOCTH BO3POCAA AO 23,2 ThIC. M?/Ta, 4TO GOABIIE
TIPEABIAYIIIeTO BapraHTa Ha 4%.

VsyuaemMble pesKNMBI OPOIICHIS TAKIKE OKA3aAU BAY-
siHe Ha (POPMUPOBAHNE COPTAMU AAHHOTO TIOKA3aTeAs.
Tax, Ha niepsoM Bapuante (60% HB) B cpeatiem 110 pery-
ASITOPAM POCTA 1 COPTaM MAOMIAAb AUCThEB cocTaBuAa 21,7
TBIC. M%/Ta. MakCHMaAbHBIN [IOKA3aTeAb, Ha ypoBHe 23,9

Ta6n. 2. BnuaHue perynatopa pocra U pexkuma OpoLIeHMA Ha NOoLWaAb IMCTOBON NOCEPXHOCTU COPTOB HyTa (TbIC. M?/ra)
Toawt
Tpenapartsl Copr Pesxum opormenns 2019 5020 001 Cpeanee
bes 06paboTK1 Boarorpaackuit 10 60% HB 193 20,9 20,4 20,2
(koHTpOAD) 70% HB 20,0 218 21,4 21,1
80% HB 21,8 23,0 22,6 225
Tpuso 1 60% HB 19,9 218 21,5 21,1
70% HB 21,0 229 222 22,0
80% HB 22,1 24,0 23,6 232
Bera 60% HB 21,8 227 222 222
70% HB 23,0 24,1 23,7 23,6
80% HB 23,9 254 24,6 24,6
AApOuUT Boarorpaacknit 10 60% HB 20,6 21,8 21,1 21,2
70% HB 21,7 229 222 223
80% HB 22,5 24,1 23,5 234
Ipuso 1 60% HB 20,7 22,5 22,0 21,7
70% HB 21,8 23,7 23,0 22,8
80% HB 22,7 24,9 24,1 23,9
Bera 60% HB 23,0 24,0 23,7 23,6
70% HB 238 252 24,5 245
80% HB 24,6 26,7 25,5 25,6
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Ta6n. 3. Yucras NpoAyKTUBHOCTb COPTOB HYTa B 3aBMCMMOCTU OT MPUMEHAeMbIX arponpuémos (r/m2-cyT.)
Toa
TTpenapatnt Copr Pesxum opormenust 3019 2020 2001 Cpeanee
bes o6paboTku Boarorpaackuit 10 60% HB 2.8 3,1 3,0 3,0
(konTpoA) 70% HB 3,0 33 3,1 3,1
80% HB 33 3,6 34 34
[Mpuso 1 60% HB 3,0 33 3.2 32
70% HB 32 3,4 33 33
80% HB 33 3,5 34 34
Bera 60% HB 3.2 3,6 3,5 34
70% HB 3,4 3,8 3,6 3,6
80% HB 3,5 39 3,8 3,7
AAbOUT Boarorpaackuit 10 60% HB 2.9 33 3,2 3,1
70% HB 3,0 3,4 33 32
80% HB 3,4 3,5 3,5 3,5
Ipmso 1 60% HB 3,1 3,4 3,3 33
70% HB 33 3,5 34 34
80% HB 3,4 3,6 3,5 3,5
Bera 60% HB 33 3,7 3,6 35
70% HB 3,5 39 3.8 3,7
80% HB 3,7 3,9 39 38

THIC. M?/Ta OTMeueH Ha BapuaHTe ¢ BAaKHOCTBIO 80% HB,
TIPEBBIIICHIE TI0 CPABHEHNIO C KOHTPOABHBIM BAPUAHTOM
coctasuro 10,1%, a 110 cpaBHEHMIO CO BTOPBIM BAPUAHTOM
(70% HB) — 5,3%.

AaHHbII1 TTOKA3aTeADb TP IIPEATIOANBHOM T1opore 70%
HB oT™MedeH Ha ypoBHe 22,7 TBIC. M%/Ta, 9TO BHIITIe TIEPBOTO
BapuaHTa Ha 4,6%.

Xapakrepusyst (pOpMUPOBAHUE MAOIIAAU AWCTOBOM
TIOBEPXHOCTH COPTAMU HyTad MOYKHO OTMETUTD CACAYIOILIEe.
Kak BUAHO 13 AQHHBIX MAlL. 2, B CPEAHeM T10 BApUAHTaM
C PeXXUMaMU OPOMICHWs U PETYAATOPaM POCTa, MAKCH-
MAaABbHYIO TIAOIMIAAb AUCTOBOM TIOBEPXHOCTH 00€CIIeunA
copt Bera — 24 TrIC. M*/ra. DTO BbIIIIEe AAHHBIX CTAHAAPTA
(Boarorpaackwuit 10) u copra I[Tpuso 1 cooTBeTcTBEHHO Ha
10,1 m 7,1%. AocTaTouHO BEICOKHI TIOKA3aTeAD, Ha YPOBHE
22,4 Thic. M%/Ta 3adUKCMpOBAH Takke y copra [Ipmsol,
TIPEBBIIICHIE TI0 CPABHEHNIO C KOHTPOABHBIM BAPUAHTOM
cocTtaBuAo 2,7%.

B cpeAaHeM IO cOpTaM M BApWAHTAM C PESKUMAMU
opoutenuys, sHaverus IO na xortpoae (6e3 06padoT-
K PETyASITOpPaMIL POCTA) U Ha AEASHKAX C PEryASITOpOM
AABOUT OBIAU TIPUMEPHO OAMHAKOBBIMU M COCTABHMAN CO-
OTBETCTBEHHO 3,3-3,4 r/™M*-cyT. (madn. 3).

Ha done mpumMensieMbIx peskumos opomtenys (60, 70,
80% HB) AaHHEII TTOKA3aTeAb COCTABUA COOTBETCTBEHHO
3,2; 3,4 u 3,5 r/m* cytku. [IpeBbiietne TpeThero BapratnTa
TI0 CPaBHEHUIO C KOHTPOAEM M CO BTOPbIM BAPUAHTOM CO-
ctaBnao 9,4 1 2,9%.

Haun6oapmyio YIT® obecneuna copt Bera — 3,0
t/M%-cyT., ato Goablite coptoB Boarorpaackuit 10 u [Tpuso
1 cootBeTcTBenHO Ha 12,5 1 5,9%. AaHHBINA TTOKA3aTEAD
y copta IlpuBo 1 cocrasua 3,4 t/m*-cyT., ipubasKa To
CPaHEeHMIO CO CTAHAAPTOM cocTaBuaa 6,2%.

BoiBoABI

PesioMupys BbIIIEN3A05KEHHOE MOSKHO OTMETUTD, UTO
MaKCHUMaAbHbIe TIOKa3aTeAr POTOCUHTETIIECKON AeSITEAD-
HOCTU obectieuna copT HyTa Bera. Ha mocesax aanHOoTrO
COpTa 3HauYeHUsI TIAOIIAAW AUCTOBON TTOBEPXHOCTHU, CYyXOH
6uomaccet 1 YT Oblan Bblllle AAHHBIX COPTOB Boarorpaa-
ckuit 10 u ITpuso 1 coorserctBenno na 10,1 — 7,1; 34,2
12931 9,4-2,9%.

HanGoaee GaarompusiTHble YCAOBUSL AA POpMU-
POBaHMsI AOCTATOYHO BBICOKUX TI0KazaTeAenl (pOTOCHHTe-
TUYeCKOW ACATEABHOCTM COPTaMU HyTa CAOKUAUCH TIPU
peskrMe OpOIIeHUS, TIPEAYCMaTPUBAIOIIErO IPOBEACHIE
BETeTAIVIOHHBIX [IOAMBOB TPV CHYDKEHW BA&YKHOCTH TIOYBE
20 80% HB. Tlo cpasrenuio ¢ epsbiM (60% HB) 1 BTOpbIM
(70% HB) BapuanTamu, TIOKa3aTeAN TMAOIIAAN AUCTOBOW
TIOBEPXHOCTH, HAKOTIACHNS CyXO OMOMACCHI 1 YCTOM TIPO-
AYKTUBHOCTY (POTOCUHTE3a Ha 9TOM BapuaHTe OBbIAU BbIIIE
cootBercTtBento Ha 10,1-5,3; 30,3-14,0 1 9,4 1 2,9%.

Ha done mpearoceBHoit 00paboTKN CeMsIH pe-
TyASITOpOM AABOUT AQHHBIE 3HAYEHUS! 110 CPaBHEHUIO C
KOHTPOABHBIM BAPUAHTOM YBEANUNAMCH COOTBETCTBEHHO
Ha 4; 4,7 u3%.
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PHOTOSYNTHETIC ACTIVITY OF CHICKPEA VARIETIES IN IRRIGATION CONDITIONS
OF LOWLAND DAGESTAN, DEPENDING ON THE APPLIED AGRICULTURAL PRACTICES

In the conditions of the Tersk — Sulak subprovincion of the Republic of Dagestan in the period from 2019 to 2021,
field experiments were laid. The purpose of the research is to develop an optimal irrigation regime, as well as to
identify the effectiveness of the use of the Albit growth regulator on crops of chickpea varieties Volgogradsky 10
(standard], Privo 1, Vega. As a result, it was found that the maximum leaf area on average for the studied varieties
was observed under the irrigation regime, which provides for vegetation irrigation with a decrease
in the pre—irrigation moisture threshold to 80% HB- 23.9 thousand m?/ha. This is more than the data
of the control variant (60% HB) by 10.1%, and the variant with a pre—watering moisture threshold of 70% HB,
by 5.3%. Under the irrigation regime with a threshold of 70% HB, the leaf surface was 22.7 thousand m?/ha,
the excess with control was 4.6%. Approximately the same situation was also observed for other indicators
of photosynthetic activity of varieties. Sufficiently high rates of photosynthetic activity of the varieties were noted
during the pre—sowing treatment of seeds with the growth regulator Albit. Among the chickpea varieties studied,
the maximum values of leaf surface area and net photosynthesis productivity were formed by the Vega variety.
The greatest productivity of the chickpea variety was formed on the variant with a pre—watering threshold
of 80% HB. The difference in the yield of the above varieties, compared with the variants 60 and 70% HB,
was 34.4;31.7,34.5 and 16.8; 15.1; 18.8%, respectively. Of the growth regulators used, Albite turned out
to be preferred, and of the studied varieties, Vega.

Key words: Tersko—-Sulak substructure, leguminous crops, chickpeas, varieties, irrigation regime, growth regulators,
leaf surface area, net photosynthesis productivity, water consumption, yield.
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B npedcmasnetHoli cmambe 0mobpaxieHsl Mamepuans! 3Hepeemuyeckol yesnecoobpasHocmu 8030e/bIBaHUS YKA penyamozo
Ha Huxnel Bonee. lpouzsodcmso nyKa penyamoeo Ha opowiaembix NAGHMAayusx CMaHoBUMCs BO3MOXHbIM Nymem BHeOpeHuUs
B MexHOM02UYeCKyIo cxemy 6oJiee COBPeMeHHbIX MexHOM02UYeCKUX NpuemMos 8030e/1bI8aHUS, 20e Ha nepedHeM NaHe 8bicmynanm
BONPOCHI ONMUMU3AYUUU U 3Hep20chepexeHus, BOOHO020 U nUmamesibHO20 pexumos no4ssl. Ho 8 cospemeHHoe 8pems 080UWHOe
HanpasieHue 8 0aHHOU 30He uMeem HeKomopbie MpyoOHOCMU NPU BbIPAWYUBAHUU HA KANebHOM 0poweHuU. Imo npexae scezo
HedocmamoyHoe (UHAHCUPOBAHUE UMEIOULUXCS 8 IKCNYAMAYUU OPOLIACMbIX 3eMeslb, 3HAYUMEIbHAS 4acmb KOMOPbIX NPULUG
8 Bemxoe cywecmsosaHue. Cywecmsyroujue cnocobsi nonusa (no 6opozdam, doxdesaHuem) saekym 3a cobol 60/1buiLe
nomepu 800bl, CBA3GHHbIE C UCNapeHUeM 80 BpeMs MPAaHCNOPMUPOBKU K Mecmy BbIpaLyuBaHuUs Kybmypbl, a MAaKxe 8 MOMeHm
BHeceHUs. B c8A3u ¢ amum B03HUKaem ocmpas Heobxo0UMOCMb, C 3Hepeemuyeckoli MoyKu 3peHus, nepexodums Ha 6osee
3Hepzocbepezatoujue cnocobbl NoaUBA, MUNUYHLIM NpedcmasumesneM Makosozo ABNAEMCA KanefbHoe opoweHue. B Havyane
2000 200a Ha nosis HuxHe2o [M0BOMKbA CMANU AKMUBHO BHEOPAMb KAaNebHOE opoweHue. Imo cmaao npusodUMs K momy, 4mo
3HAYUMebHbIM 0BPA30M NOBLICUACA KOIGPULLEHM PAUUOHANLHOR0 UCNONb308AHUS opowiaemoli meppumopuu. llosmomy 8 yensx
NoBbIWeHUS 3P HeKmMUBHOCMU BbIPALLUBAHUS JIYKA Penyamozo Ha 0poLaemMbix NAGHMAYUSX, HEOOX00UMO WUPOKO BHEOPAMb
cospeMeHHble, Hogeliliue mexHoM02UU. B c853u ¢ 3mum, pazpabomarHsie IHepeemuyecKue npuembl 8030e16I8aHUS JYKA penyamozo,
npedcmasnsiom npakmuyeckuli u Hay4HbIl uHmepec. Lens u 3adaqu uccnedosaruli csodunacs K pazpabomke Hay4HO-060CHOBAHHbIX
8000c6epe2aioLyux pexumMos 0poLeHUs OCHOBHbIX OBOLHBIX KyJIbMYP 8 YCIOBUSX KAWMAHOBbLIX N048 HuxHezo 1osonxbs,

30 cyem KoMNJIeKCHOU OUeHKe CoBPeMeHHbIX CNOCOB0B MexHOI02uU B030e/IbIBAHUS U 8 codemanuu ¢ duggeperyuayueli 2nyouHs!
YBJIWKHACMOR0 C105 U NPednoUBHO20 NOPO2A BAAKHOCMU B NEPUOO Be2emayuu, N03BOAUNU Obl HAPAOY C NPUMEHeHUeM PacyemHsix
003 MUHEPANbHBIX U BOAOPACMBOPUMbIX yOObPeHU, Noay4ams naaHupyemble ypoxaliHocmu npu payuoHasbHoOM UCNOIb308aHUU
MamepuanbHblx U IHep2emu4ecKux pecypcos.

KnioueBble cnoBa: nyk penyarblii, KanenbHoe opolueHue, copT AxtybuHel, ruépua bawap, ruépug baiipam,
NOCTOAHHbIN NOPOT YBAAXHEHUSA, AU EpeHLMPOBAHHbI MOPOT YBNAXKHEHUA.

BBeaenue

OHepreTHYecKas OIIeHKA arPOTeXHUUECKIX ITPUEMOB
BBIPAIIMBAHMS AyKa PEITYATOTO CAYXKUT OOBeKTUBHBIM 000-
CHOBAHMEM SHEProcOeperaromx TeXHOAOT . AOCTYIIHO
TO, YTO AyK peITdaTthlil OTHOCATCS K He3aMeHUMBIM IIPO-
AYKTaM TINTaHWsL, TI0 TOM IIPOCTOM PUYKHE €T0 OTAMYMEM
GOABIIIOTO COACPIKAHMSI BUTAMUHOB, PSIA HE3aMEHUMBIX
AMUHOKMCAOT, MUKPOIACMEHTOB, MHHEPAABHBIX COACH,
JKUPOB, 6eAKOB, PePMEHTOB, TOPMOHOB, (BUTOHIINAOB,
apOMaTUYeCKIX U APYTHX AOBOABHO 1I€HHBIX BEIIeCTs [2,
3]. Haaudne nx B MEHIO MUTAHUS Y€AOBEKA OIPEACASIET
ero 60Aee HACHIIIEHHBIM 1 TAPMOHUIHBIM.

Inpokas MHTEHCUMUKAINSA CEABCKOTO XO3NCTBA
BCETAA COTIPOBOYKAAETCS dKTUBHBIM POCTOM SHEPro3aTpar
[1, 4]. TIpu BBICOKON MeXAHU3AIINN CEABCKOXO3SICTBEH-
HOTO TIPOM3BOACTBA TIPOMCXOAUT aKTUBHOE TI0TpeOAeHNMe
ITPOMBIIIACHHO SHEPIUH, YTO AdeT OCHOBAHME TIOAyYaTh
BBICOKII yPOBEHD IIPOM3BOACTBA ITPY HAMMEHBIIINX 3aTPa-
Tax Py4HOTO TPyAd. B nTore sHeprooraaua MOAyYEeHHOTO
AyKa PerrdaToro Ha KakKAylo PACXOAyeMylO KaAOpHIO IIpu-
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BACUCHHOM SHEPIUM MAAd I MOKET COCTABAATD, B Ay4IlIeM
cayvae, 1-4 kaaopun.

[Ip1 0CTpOM KpU3HCe CeALCKOXO3AMCTBEHHOTO TIPO-
M3BOACTBA, OCHOBOTIOAATAIONTNM (PAKTOPOM, CTUMYAUPY-
IOIIINI1 TOBAPOIIPOM3BOANTEAC K IIPOU3BOACTBY AAHHOM
TIPOAYKIIMM, BBICTYTIA€T SHEPTeTUYeCKIM ITIOAXOA K aHAAU3Y
3aTpaT. Ha coBpeMeHHOM 5Tare TepeA CTpaHOil CTOUT
TAQBHEMIINI BOMIPOC: KaK C HAMMEHBLIINMU 3aTpaTaMH,
6oaee MAaKCUMAABHO, TOAE3HO, PAMOHAABHO M BKYCHO
HAKOPMUTH HaceaeHue [3, 7].

Bce Bo3pacTarommii HEAOCTaTOK SHepruun Tpedyet
BCECTOPOHHETO y4eTa SHePro3arpaT Ha IIPOM3BOACTBO AyKa
PeIyaToro. JHepreTUYeCKUil aHaAU3 AAeT BO3MOXKHOCTD
YCTaHOBUTb HEOOXOAMMBIE 3aTpaThl SHEPTUU Ha MPOU3-
BOACTBA U TTOAYUEHIE KOHEYHOU MTPOAYKIIUNL.

B ycAOBUMSX pPBIHOYHBIX OTHOLIEHUM, Koraa ¢op-
MupyeTcsl THOKasl IIEHOBAs TIOAUTHKA HA TIOAYUIEHHYIO
TIPOAYKIIMIO, KOTAA HAIIMOHAAbHAS BAAIOTA HAXOAUTCS
[IOCTOSIHHO B WH(DASIINYU, CTAHOBUTCS AOBOABHO 3aTPYA-
HUTEABHO YCTAaHOBUTb OODBEKTUBHYIO SKOHOMHUYECKYIO
11€A€CO0OPA3HOCTh TeXHOAOTUAM BO3ACABIBAHUA AyKa
peryaroro 1 COBpeMEHHbBIM SAeMEHTaM TeXHOAOTMUECKUX
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1preMoB. [103ToMy B COBpeMeHHBII TIEPUOA HACYIIIHEN He-
06XOAMMOCTBIO CTAHOBUTCS! ITPYIMEHEHVE SHEPIeTUUeCKOTO
ydeTa IIPOM3BOACTBA, CIIOCOOHOTO HanOoAee OOBEKTUBHO
TIOAYIUTb NH(OPMALIVIO 110 BBIPAIIMBAHUIIO TOTO UAU HOTO
BUAA OBOIIHOM IIpoAykuuu [4, 10].

Ddusnonrornyeckre 0COOCHHOCTH AyKa PEIdaToro
TAKOBbL, YTO AIOObIE M3MEHEHWs MAW HAPYIICHUS B TEX-
HOAOTUM OT3BIBAIOTCSI HA KOHEYHBIX PE3YAbTATaX IPOM3-
BOACTBA. ONTMMM3ALNSL arPOTEXHIUECKOTO IIpollecca,
BBIOOP BUAOB 11 TPeOyeMbIX AO3 MUHEPAABHBIX YAOOPEHUN
OYeHb AOPOTHE B SHEPIeTUICCKOM OTHOIIEHUM. B CBsi3u C
9TUM OCHOBHOW IIPUHLMNI yBeANUeHUst 3(D(PEKTUBHOCTU
IIPOM3BOACTBA — 3TO CPAaBHEHME TIOAYUYCHHOTO Pe3yAbTaTa
C IIPOM3BOACTBEHHBIMU 3aTpaTtaMul. [I0CKOABKY IIPUMeHSI-
eMble PeCypPChl U TIOAydaeMast IIPOAYKLINS AyKa PeIrr4aroro
Ka4eCTBEHHO PA3AWYHBI Y UMEIOT PA3AUYHBIC CAVHUIIBI
MU3MEPeHNs], TO AASL AaHAAW3A WX COBOKYITHOCTH CACAYET
HAXOAUTb CAVHBIM MHTETPAABHBIN 1TOKa3aTeab [5].

Pecypcocbeperatomre TeXHOAOTUN HAIIPABACHBI,
IIpe’KA€ BCETO, Ha YMEHbIIIEHNE IPSMBIX 3aTpaT TPYAA,
MaTepPUAAOEMKOCTI IIPOAYKIIMU U IIPOU3BOACTBEHHBIX
omepauuil, COOAIOACHUSL SKOAOTMYECKUX TPeOOBAHUI
BO3ACVICTBUSI HA 3€MEABHBIE PECYPChI, TIOAYUYEHIE MaKCHU-
MAABHOTO BBIXOAA IIPOAYKINY 1 IIpubbian [8]. OcHOBHBIMEI
HAIIPaBACHUSIMI BHEAPEHVISI 1 COBEPIIIEHCTBOBAHMSL PECyp-
cocOeperaommx TeXHOAOT I COBPEMEHHOTO 3EMACACAVISL
SIBASIETCSL: OIITUMU3AINS.  BBIPALIMBAHUS AyKa PEIr4aroro
IIyTeM BHEAPEHMs1 TPeOyeMOro KOAUYeCTBA MUHEPAABHbIX
11 ADYTUX BUAOB YAOOPEHNI, NCIIOAB30BAHIE COBPEMEHHBIX,
TIepPCIIEKTUBHBIX, OTEUeCTBEHHBIX, BLICOKOYPOYKAMHBIX CO-
PTOB U IMOPUAOB, KOTOPble OTAUYAIOTCSL YCTOMIMBOCTBIO
K GOAC3HSIM M BPEAUTEASIM, BHEAPEHUE PALMOHAABHBIX
CXeM pa3MeleHNs], IIPUMEHEHNE KalleAbHOTO OpOIICHYIS
C COOTBETCTBYIOIIVM IIOPOTOM OPOIIEHUSI, YMEHbIIEHNE
arpoTexHUdYecKkux mpremos [4, 10].

Matepuaa U METOABL UCCACAOBAHUS

[oaeBble U3bICKaHMs TPOBOAUAMCE B 2019-2021 rT.
Ha 3eMaenioabsoBanmst KOX «O.B. 3BoanHCKII» , pacTioao-
SKeHHOTO B YepHOSIpCKOM parioHe ACTpaxaHCKO! 00AACTH,
PACIIOAOKEHHOE B 30HE TUIMYHBIX CBETAO-KAIITaHOBbIX
T10YB.

Ha coprousyuenne Ayka perndaroro OpaAuCh: COPT
Axtybunen (koHTpoAb) U TuGpuAbl bamap n baipam.
OTobpanHble COPT 1 TMOPUABL BEICEBAANCH HOPMOT BbICEBA
1 MMAAMOH BCXOJKIX CeMsIH Ha TeKTap. Pa3mep ONBITHOMN

AeASTHKE cocTaBasia 120 m?. TIOBTOPHOCTb OIIbITd — Tpex-
KpaTHas. PacrioaoskeHre ACASHOK — CUCTEMaTUYeCKoe.
CeB OCYILIECTBASIACS B TIEPBYIO ACKAAY arlpeast. AAs TIOCeBa
NCTIOAB30BaAN cesiaky Kaen-5,6 . Briaa BbiOpana 4-cTpou-
Hast cxema: 0,12 + 0,15+ 0,12 + 0,15 + 0,12 + 0,15 +
0,12 + 0,7 M. Tayouna zaseaxku cemsn 0,025-0,03 m, ¢
00513aTeABHBIM TIOCACTIOCEBHBIM ITPUKATbIBAHNEM KOABYA-
TO-IIIIIOPOBBIMU KaTKaMU. VICIrIoAb3yeMast MHOTOCTPOYHAs
CXeMa BbICeBa I103BOASIAA IIPOBOANTD HEOOXOAVMBIE MEKAY-
PpsiAaHBIe 00PaOOTKU U BCE TIOCAEAYIOIINE arPOTEXHUIECKUE
IIPUEMBL, CBSI3AHHbIC C BbIPAIIMBAHUEM AYKa.

AAsl TIOAyYEHUS TTAAHUPYeMOM YPOKalMHOCTU AyKa
pervaToro OblAa pazpaboTaHa NporpaMma IIPUMEHeHU]
MUHEPAaAbHbBIX yAoOpenuil (mabn. 1). PacueTHbie AO3BI
BHECEHMs1 MUHEPAAbHBIX YAOOPEHUI1, ObIAM PACCYUTAHDBI HA
TIOAYUECHIE TTAAHUPYEMOU YPOKAMHOCTU. DTO METOA OBIA
paspaboran Ha OIBITHO CTAHIIM 110 TPOIPAMMUPOBAHIIIO
yposkast (ipodeccop B. V. @uann) Boarorpasckoro CXU.
[To nmpuHATHIM peKoMeHAalusIM Ha dopMuposanue 1 T
TOBAPHON IIPOAYKIIMN AyKd PEIYaToro, ¢ y4eToM 11000u-
Ho, Tpebyetcs azota—3,7, PO, - 1,5u K,0 - 0,9 xr. Ha
OCHOBAHWU ITPOM3BEACHHBIX PACUETOB ObIAO YCTAaHOBACHO,
4TO Ha (POPMUPOBAHME:

—90 1/ra Tpebyetcst asota — 333 kr/ra, pocdopa — 135
Kr/Ta, kaaus — 81 kr/ra,

— 110 t/ra tpebyetcst azota — 407 kr/ra, occopa —
165 kr/ra u kaaus — 99 kr/ra,

— 130 t/ra tpebyetcst azora — 481 kr/ra, pocdopa —
195 kr/ra, kaaust — 117 xr/ra.

Boao-pactBopumble a30THO-(pocOpHbIE yAOOpeHIst
BHOCHAVCDH B ABA TIpUeMa:

1 — B mepuoa o6pasosanust 3 ancra B coze N ,H, R |
+ 1Mg + MO;

2 — B nieproa obpasosanust aykosutl — NP K+
3Mg + M.

Pe3yabraTsl nuccaeAoBaHUsA
U UX 00Cy’KACHHE

AAsi pellleHUst 3aAa4 PALMOHAABHOTO ITPUMEHEHUS
CYIIECTBYIONINX SHEPIeTUYCCKUX 3aI1aCOB MIePBOOYCPEA-
HBIM MePOIPUATHEM BBICTYIIdeT 0000IIeHIe Pe3yALTATOB
SHEPreTU4YeCcKOTO TOTOKA, OCHOBHOM 33aAauell KOTOPOTO
CTaHOBUTCS TIOUCK COBPEMEHHBIX TIPUEMOB, 9KOAOTUUECKU
6€30I1aCHBIX, peCypCocOeperaroImx arpoTeXHOAOT 1, 06e-
CIIeYMBAIONINX HAOOAbIIIEe TTIOTPeOAeHNe (PUTOIIEHO3AMI
AHTPOTIOTCHHBIX 11 €CTeCTBEHHBIX II0TOKOB SHEPIH, C LIeAD

Ta6n. 1. Cxema npUMeHeHUs MUHepanbHbIX yA06peHuit Ha NoceBax NyKa

TTAaHMPYeMEII TIOPOT YPOSKAIMHOCTH, T/Ta
Tokasateab 90 110 130
N P,0O, K,O N P,0, K,O N P,0O, K,O
Tpebyercsa 333 135 81 407 165 99 481 195 117
IToa ocHoOBHYIO 06PabOTKY 200 90 40 220 100 50 300 140 70
1-s1 moakopwmKa (3 amcra) 80 25 20 140 35 30 100 30 27
2-51 IOAKOPMKa 53 20 20 47 30 19 81 25 20
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AOCTVDKEHIS yCTOMUYMBOTO HaPACTaHUsl yPOSKAHOCTH AyKa
peryaroro, BOCCTAHOBACHUS M TIOBBLIMICHUs TTAOAOPOANS
1oyB. B HamMX ONBITaX KOHKYPEHTOM B MUHEPAaAbHOM
[IUTAHKE BBICTYIIAI0T BOAOPACTBOPUMBIE YAOOPEHMSL.

Ilo sHepreTMeCcKOMY aHAAN3Y, TEXHOAOT S CUMTACTCs
9 PeKTUBHOM, €CAU BBIIIOAHIETCS OCHOBHOE YCAOBHUE!
COOTHOIIICHNE SHEPTUN XO3SIMCTBEHHO-TIOAC3HON YaCTh
yposKast 1 U3PACXOAOBAaHHOM SHEPTUN Ha TOAyYeHUEe AdH-
HOTO BMAA IIPOAYKLIUM, OHO AOAKHO OBITb OOAbIIIE WA
paBHO eAnHMIe. [AABHBIM KPUTEPUEM SHEPTeTUUECKOTO
aHAAM33 TeXHOAOTUM IIPOM3BOACTBA AyKa PEIYaToro sB-
ASIOTCSL COBOKYITHDBIC 3aTPaThl 9HEPTUM HA OAVH TeKTap, a
TaKyKe SHEPTUs XO35AMCTBEHHO-TIOAC3HOM YaCTH YpOyKas U,

€CTeCTBEHHO, K09 PUILEHT SHePreTniecKomn 3pgeKTus-
HOCTU. Pe3yABTaThl 9KCIIePUMEeHTA IIPEACTABACHEL B Mad. 2.

Cor10CTaBASIA TIOAYUYEHHBIE PE3YABTaThl UICCACAOBAHII
MOSKHO KOHCTATUPOBATD, YTO HAUMEHBIINI KO3 PuUIreHT
SHEPreTUYecKoil 3(h(PeKTUBHOCTI CKAGABIBAACS HA BapU-
aHTax ¢ IPUMEHEeHVEM TTOCTOSHHOTO TI0POTa YBAAKHEHUS
(70-70-70%HB) na pattonnposaHHOM copTa AXTyOuHeLl
Ha BapuaHTe 6e3 IPUMeHeHUs MUHEPAAbHOTO YAOOPEHNH,
tAe oH paBHAACs 1,00, COOTBETCTBEHHO Ha MEPCTIEKTUBHBIX
rubpuaax bamap u baiipam — 1,11. Brecenue notpe6Horo
KOAMYECTBA MUHEPAABHBIX YAOOPEHUI1 TIOA YPOKaHOCTD
110 1/ra, mo3BoAMA TOAYUNTb Ha BCEX M3y4aeMbIX 00-
pasiiax MakCUMAaAbHBIN KOI(PPUINEHT SHEPreTUIecKOm
s derruHocT HA Bapuante N, P K 1 oH coctaBua

407" 165 99
Ta6n. 2. IHepreTUyECKMil aHaNn3 BAUAHUA MUHEPaNbHbIX U BOAOPACTBOPUMbIX YA0BPEHNii
npu Bo3AenbiBaHMM NyKa penyatoro (cpepHee 3a 2019-2021 rr.)
Bapuast onwia poramoers s | 2T e | et ypoman M| o
Ilopor opomenust 70-70-70%HB
Copt Axty6uHen
Konrpoan 54,35 79,27 84,03 1,06
N,,.P LK, 76,84 100,39 108,21 1,07
N, P o Koo 82,54 103,5 118,0 1,14
NP oK, 82,01 102,9 116,3 1,13
BoAo-pacTBoprMble yAOOpeHMst 70,65 86,31 100,05 1,15
Tu6pua bamap
KonTpoanb 83,62 111,17 124,01 1,11
NP LK 129,58 151,47 184,31 121
N,o,PesKoo 135,19 154,60 190,36 1,23
N, P oK,y 128,07 144,25 176,11 1,22
Boao-pacTBopuMBIe YAOOPEHMS 103,76 124,70 157,18 1,26
[u6pua bapam
Kontpoan 80,43 103,94 115,82 1,11
N,,.P LK, 121,25 143,76 171,04 1,18
N,or P es Koo 128,65 147,51 180,72 1,22
N, PlosK 118,39 145,03 172,18 1,18
BoAo-pacTBopuMble yAOOpeHst 82,74 120,47 148,63 1,23
Tlopor opomenus 70-80-70%HB
Copt AxtyOuHen
Kontpoan 57,34 84,16 87,43 1,03
N, PLK 84,31 109,57 114,06 1,04
N,o,PlesKoo 87,26 112,18 123,71 1,10
N, PlosK 85,03 110,63 119,37 1,07
Boao-pacTBoprMble YAOGpeHIsT 72,63 90,02 104,40 1,15
[mnGpua barap
Kontpoab 87,39 117,42 119,50 1,01
N,,.P LK, 133,07 158,48 190,11 1,19
N, P65 Koo 140,84 160,37 195,28 1,21
Ny PlosK 136,19 159,05 192,16 1,20
Boaopactsopumbie yroOpeHns 105,18 12931 161,06 1,24
[u6pua baipam
Kontpoan 82,76 107,90 119,43 1,10
NP LK 128,04 148,86 178,45 1,20
N, P, Koo 131,19 155,64 185,07 1,19
N, P oK,y 130,93 152,14 180,17 1,18
BoAo-pacTBopuMble yAOOPeHMsE 84,72 124,93 154,15 1,23
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(TIopor yBA@KHEHUsE IOCTOSIHHBIN) Ha cOpTe AXTyOuHel
1,14, rmubpuae bamap — 1,23, rubpuae baitpam — 1,22,
(mopor yBaakHeHUs1 AU(epeHIINPOBAHHbII) Ha CO-
pre Axtyounen — 1,1, na rubpuae bamap — 1,21, na
rubpuae bantpam — 1,19. AonoaHuteabHoe BHeceHUe
MUHEPAABHBIX YAOOPEHUI T0A yposkanHocTb 130 T/ra
(N,..P Km), HEe TIPUBOAUA K POCTY YPOSKANHOCTHU U

4817 195
KO3(1)C1)1/ILII/I€HTa 3H€p1"€TI/I‘{€CKOI?I aq)q)eKTI/IBHOCTI/I n OH

1,26 m 1,24. Ha rubpuae baitpam 1,23 u 1,23. Tloayden-
HBIE Pe3yABTAThl AQIOT BCE OCHOBAHMSI, YTO IIPUMEHEHNe
BOAO-PACTBOPUMBIX YAOOPEHUI, NMEIOIINe 3HAYNTEABHO
MEHbIIIE 3aKyTIO4YHYIO IIeHY, CTIOCOOHBI B TIOAHOM Mepe KOH-
KypHUPOBATh C TPUMEHEHNEM PACYETHBIX AO3 MIHEPAABHBIX
YAOOPEHMUI TIOA 3aTIAAHUPOBAHHBIE YPOBHI YPOKATHOCTL.
CpeAn n3y4aeMbIX COpPTa 1 THOPUAOB, CYIIECTBEHHBIM 00-
pa3oM BblAeAUACSE TUOpUA bamap.

COCTaBUA, COOTBETCTBEHHO, 110 copTy AxTybounen 1,13 u
1,07, no rubpuay bamap 1,22 u 1,20, no ru6puay baitpam
1,18 u 1,18. TIpumeHnenne BOAO-pacTBOPUMBIX YAOOPEeHUI
TI03BOAUA [TOAYYUTD MAKCUMAABHBIN KO3(h(PULINEHT SHepre-
TIYeCKOY (P (PEKTUBHOCTY HA IIOCTOSTHHOM 1 Anddepen-
LINPOBAHHBIX [IOPOTAX YBARKHEHUS HA COpTe AXTyOMHell
11 OH COOTBETCTBEHHO pasHsAAcs 1,15 u 1,15, Ha rubpuae
barrap HabAr0AaAACh COOTBETCTBYIONIAS 3aKOHOMEPHOCTD

BoiBOAbI

TosaponpoussoauTeasMm ACTpaxaHCKOM o0aactu,
HApsIAy C IIPUMEHEHUEM PACUeTHBIX AO3 MUHEPAAbHBIX
YAOOPEHMI1, MOKHO PEKOMEHAOBATb 1 BOAOPACTBOPUMBIE
yAroOpenus. Kpome TOro Aasl MOAy4YeHUs ypOsKallHOCTU
190 1/ra 1 BbIIIe, MOYKHO PEKOMEHAOBATD I1E€PCIIeKTUBHBIA
rubpua bamap ¢ npumenenuem N, P, K - mau Boao-pac-
TBOPUMBIX YAOOPEHMUIL.
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ENERGY SUBSTANTIATION OF ONION GROWING IN THE CONDITIONS
OF THE SOUTH OF RUSSIA

The presented article displays the materials of the energy feasibility of the cultivation of onions in the Lower Volga.
The production of onion on irrigated plantations becomes possible by introducing more modern technological
methods of cultivation into the technological scheme, where the issues of optimization and energy saving, water
and nutrient regimes of the soil come to the fore. But in modern times, the vegetable direction in this zone has
some difficulties when growing on drip irrigation. First of all, this is insufficient financing of irrigated lands in
operation, a significant part of which has fallen into a dilapidated existence. Existing methods of irrigation (by
furrows, sprinkling) entail large losses of water associated with evaporation during transportation to the place of
cultivation of the crop, as well as at the time of application. In this regard, there is an urgent need, from an energy
point of view, to switch to more energy—saving methods of irrigation, a typical representative of which is drip
irrigation. In early 2000, drip irrigation began to be actively introduced into the fields of the Lower Volga region.
This began to lead to a significant increase in the coefficient of rational use of the irrigated area. Therefore, in order
to increase the efficiency of growing onion on irrigated plantations, it is necessary to widely introduce modern,
latest technologies. In this regard, the developed energy methods of onion cultivation are of practical and scientific
interest. The purpose and objectives of the research were to develop scientifically based water—saving irrigation
regimes for the main vegetable crops in the conditions of chestnut soils of the Lower Volga region, due to a
comprehensive assessment of modern methods of cultivation technology and in combination with differentiation of
the depth of the moistened layer and the pre—irrigation moisture threshold during the growing season, would allow,
along with with the use of calculated doses of mineral and water—soluble fertilizers, to obtain the planned yields
with the rational use of material and energy resources.

Key words: onion, drip irrigation, Akhtubinets variety, Bashar hybrid, Bayram hybrid, constant moisture threshold,
differentiated moisture threshold.
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Bbuonornyeckan aghchekTuBHoCcThL hYyHrMUNAOB
HOBOro rnoKOJIEHUS1 NPOTUB JINCTOCTEBENIBbHBIX
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A. Bex3ap', T. C. AcrapxaHoBa"2 (0.c.—x.H.)
"Poccuvickui yHuBepcuTeT ApyX6bl HAPOAOB,

2Ye4eHcKku rocyaapCcTBeHHbIN yHuBepcuTeT um A. Kageiposa,

abd.behzad2@gmail.com

B cmamse npusedeHsi daHHbIe No uccnedo8aHuUko 6uono2u4eckol 3¢gekmusHoCMU npuMeHeHUs OBYXKOMNOHEHMHbIX QyHeUYUO08
Anbmpym Cynep, K3 u Anbkop cynep, K3 8 nocesax o3umoli nweHuysl copm Anekceud 8 hase KoHey KOSOWEHUS — HAYaa0 ysemeHus
8 KUMamuyeckux ycnosusax LlenmpansHol yacmu HeyepHo3zemss. UccnedosaHus npogodunu 8 2021-2022 22. Ha 0nbIMHOM nose
yeHmpanbHol onsimHol cmanyuu BHUN aepoxumuu umeru [.H. lpaHuwHukosa u YeyeHckoeo eocydapcmseHH020 yHusepcumema
um. A. Kadbiposa. 06bekmsl uccnedoB8aHus CyKUMU KOMOUHUPOBAHHLIMU yHeuyudamu cucmemHozo deticmsus Anbmpym Cynep,
K3 u Anbkop cynep, K3 c o0uHakossim delicmsyrowum 8eLyecmsom, Ho pasHbix npouzsooumerneli u copm 03umoll MAeKoU nweHuybl
copm Anekceuy. Viccnedosarus nposoduu no obuwenpuHamsim memooam. B pesynsmame nposedeHHbix UCCIEO0BAHUA YCMAHOBIIEHO,
Ymo nepsble nposiBeHus 6oe3Hell 8 Nocesax nueHuyb! HabOanucs 80 8mopol dekade utoHs. B 3agucumocmu om 0amsi
y4yema npumeHeHue (pyHauyuO08 HOBO20 NOKOJIGHUS B NOCEBAX 03UMOU 06ecneyusio 6UON02UYeCKYI0 3(PekmuBHOCMb Npomus
nupeHogopo3a Ha yposHe 62,1-84,5%, myyHucmoli pocbl — 63,1-83,3%, cmebnesoli pxasyuHsl — 63-83%, 6ypoli pxasyuHa —
65,3-84,0%, cenmopuo3a — 62,4-85,9% u pxas4uHsl xeamol — 62,7-81,4%. MaxkcumansHas ypoxatiHocms 6bi1a docmuzHyma
npu odHokpamHol obpabomke Kynbmyps! pyHauyudamu Ansmpym Cynep, K3 u Anbkop Cynep, K3 8 Hopme pacxoda 0,5 5/2a.

o omHoweHuto k koHmponto Ansmpym Cynep, K3 (250+80 2/n) — 0,4 n/2a, Anbmpym Cynep, K3 (250+80 ¢/n) — 0,5 n/2a
u Anbkop cynep, K3 (250+80 2/n) — 0,5 n/2a no3sonunu nosslwams ypoxaiiHocms Ha 11,8%, 15,8% u 14,1%, coomsemcmBseHHo.

KnioueBble cnoBa: 03umMas NweHNLa, MCToBbIe U cTeGnesble GonesHu, hyHrMuug, 3bheKTUBHOCTb.

BBeaenue

TTienunua (Triticum aestivum L.) SsBASIeTCSL OCHOBHBIM
TIPOAYKTOM TIUTAHUSE AIOACT 1 KOPM AASL SKUBOTHBIX, OAa-
TOAAPSl CBOEMY KavIeCTBY U BBICOKOMY COAEPIKaHUIO GeAKa
u kaaoputt. [To aannemv Shao et al. u Zhang et al., sepro
IeHnIsE odecrieunsaeT 35% HaceaeHust Mupa, 45% Ka-
AopuitHocTH, 40% ncrounuka Oeaka, 6orata yraeBoAaMu
1 SIBASIETCST BEAYIIIIM UCTOYHUKOM OOABIIMHCTBA 36PHOBBIX
KyABTYp Gaaroaapst ceonM KadecTsam [8, 9]. B HacTostimee
BpeMsl 3TO Camasl pacIpOCTpaHeHHask KyAbTypa CpPeAu
3epHOBBIX B MHUPe, BhIpalusaeMas Ha 217 MAH Ta B TOA,
¢ OoOIMUM MUPOBBIM TIPOU3BOACTBOM Ooaee 700 MAH T,
6AaroAapst MHOTUM KadeCcTBaM, OAATOTIPUSITHBIM AASL TIN-
TaHws 4eaoBeka [7]. Oroao 44% ot 0011ero MUpOBOTO
IIPOM3BOACTBA ITIIEHUIIBI TIPOU3BOAUTCS B A3, 34% — B
Esporte, 15% — B Amepuke u 3,4-3,5% — B Oreanun
u Adpure [7]. Kutatt, Vnanst u Poccnst sBASIOTCST TpeMst
KPYIHEHIINMA TIPOU3BOAUTEASIMU, HA AOAI0 KOTOPBIX
TIPUXOAUTCST OKOAO 41% 0T obmiero o6beMa MUPOBOTO
TIPOU3BOACTBA TIIIEHUIIBL.

B Poccum m3-3a OTCYTCTBUS YCTOMYMBBLIX COPTOB,
BHEAPEHVE MHTEHCUBHbIX TEXHOAOTUIL, 3a4aCTY10 He OTIPaB-
AQHHBIX C (PUTOCAHUTAPHON TOUKHU 3PEHMUS, TIOCTOSIHHbIE
TIpotiecchl (POPMUPOBAHIIS IIATOTEHOB B IIPUPOAE, CIIOCO0-
CTBYIOIIVE TIOSIBACHUIO HOBBIX BUPYACHTHBIX TATOTUIIOB,
rA00aAbHOE TIOTETIACHNE U APyTHe (DAKTOPBI B TIOCACAHEE

Ne1 2023 Teopernveckue u npuknagHbie npoénemsi AMK

BPeMsI CIIOCOOCTBYIOT Pa3BUTHUIO 11 PACIIPOCTPAHEHMIO Pa3-
AVYHDIX 3a00ACBaHUI Ha CeAbCKOXO3SHCTBEHHBIX KyABTY-
pax [4, 5]. TTimeHnIa mopaskaeTcst MHOTUMU TPUOKOBBIMI
3a00A€BAHMSIMI HA PA3HBIX CTAAUSX CBOETO PA3BUTHS,
YTO IIPUBOAUT K 3HAYUTEABHBIM IIOTepsiM. MHOTHe copTa
IIPU [IPOU3BOACTBE BOCIIPUIMYUBEL IIPU OAArOIIPUATHBIX
YCAOBUSIX OKPYKAIOIMIEH CPEABl K PACIIPOCTPAHEHUIO BO3-
OyanTeaeil 3a00aeBaHUN. Y11epO, HAHOCUMBIN OOAE3HAMU
11 BDEAUTEASME, MHOTOOOPA3€eH 1 BAUSIET Ha KOAUIECTBO 1
Ka4ecTBO ypoykast. [1o COBOKYITHOCTI TIOTEPh 3epHa IIie-
HUIIBI OT TIATOTEHOB Ha AOAIO OOAC3HEN AMCTbEB 1 CTeOAS!
npuxoantcs 30—60%, koaocosbix nHberun — 10-20%
7 KOPHEBBIX U IIPUKOPHEBBIX rHuAenl — 15-25% [3].
YT0 KacaeTcs TeRyIen CUTyalnu B MOCKOBCKOI 06aacTi
(BapblOMHO), TO Ha «TIIEHUIHBIX TTOASIX TIPE0OAAAAIOT AU~
CTOCTeOAeBblE OOAC3HI PASAUTHBIX STUOAOTHIL: PKABUMHEIL,
MYUHUCTAs poca, IUpeHodopo3 u centopuos. Bee stn
6OAE3HI MEIOT MOTYT O4eHb OBICTPO PACIIPOCTPAHSATHCS»
(10, 11].

[ToTepu yposkas OT BO3OYAUTEAEH ANCTOBBIX 3a00Ae-
BAHNI CBsA3aHbI C yMEHBIIIEHNEM Beca 3ePHA 1 KOAMYeCTBa
3epeH, CHIDKEHNEM TPaHCIMpPAlnd PACTeHU, YTo Ipu-
BOAUT K WCCYIICHMIO M 3aPKEHUIO APYTHIMU Tpubamu,
YMEHDIIICHNEM AOIIAAN AUCTbEB, CHIDKeHUEM (POTOCHH-
Te3a, YTO MPUBOAUT K CMOPILIMBAHUIO 3¢PEH, B PE3yAbTaTe
YeT0 IIPOUCXOANT TIOAeTaHe (OTIaAaHme).
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O1u GaKTH yKA3BIBAIOT HA HEOOXOAUMOCTD IIPUMEHe-
HUS Mep 3aIUThI O3UMOI TIIEHNIIBI OT AUCTOBBIX O0AE3HEH
B LlentpaabHoit yactu HeuepHosembsi.

Oannm n3 Har6oaee SPPEeKTUBHBIX METOAOB OOPBOBL
¢ OOAC3HAMMI PACTEHNI B HACTOSIIIICE BPEMST OCTaeTCsl XUMU-
YeCKast 3alIUTa B YSI3BUMBIX CTAAVSIX PA3BUTUS PACTEHUSL.

Lleab nccaeaoBaHuil — u3ydeHve 3(PPeKTUBHOCTD
MHOTOKOMIIOHEHTHBIX (DYHIUIIMAOB HOBOTO IIOKOACHUS
IIPOTUB AUCTOCTeOCABHBIX OOAC3HEN Ha KYABTYpe 03UMOM
TIIEHUIIBL COPTa AACKCEUH.

AAST AOCTVKEHUsSI TIOCTABAEHHOW 11€AN HeOOXOAUMO
PELINUTD CACAYIOIINE 3aAAYM:

— YCTaHOBUTD AATy TIPOSBACHM HA O3UMO1 TIIeHNTIe
CTeOACBBIX 1 AMCTOBBIX 0OAe3Hell: IupeHodopos, Oypasd
p’KaBurHa, My4YHUCTas poca, CeIITOPUO3 AUCTbEB, CTeOAe-
Bas pykKaBurHA U PrKaBunHa JKeATas;

— OLpeAeAUTh OMOAOTMYeCKyl0 3h(EeKTUBHOCTD U
TIEPHOA 3aIIUTHOTO AeficTBIsE pyHTHMIIMAA: AABTpyM CyTiep,
K3 u Aapkop cynep, K9;

— M3Y4UTb BAWIHME (YHIUIIMAOB Ha YPOXKATHOCTD
O3VMOM MIIEHUIIBI — COPT AACKCEUY.

MaTepnaA 1 METOABI UCCACAOBAHUA

Wccaeaosanust nposoanan B 2021-2022 r1r. Ha
OITBITHOM IIOA€ 1IeHTPAaAbHOM OTbITHOM cTanuuu OTBHY
«BHWMW arpoxumun nmenn A.H. TlpsHnirankosa» u
@I'BOY BO «YedeHCKUi FoCyAAPCTBEHHBIN YHUBEPCUTET
M. A. Kaabrposay.

CpeAHuMe TeMIlepaTypHbIe T1I0Ka3aTeAN U KOAUYECTBO
OCAaAKOB T10 AEKaAaM B IEPUOA ¢ arpeast 2022 110 aBryct
2022 1. ipeACTaBACHBI Ha puc. 1. B aripeae cpeanecyTouHas
TeMmIlepaTypa OblAa BbIIlle CPeAHe MHOTOACTHE TeMIlepa-
Typa. OCaAKOB BBIIIAAO 3HAYMTEABHO BbIIIE HOPMBI.

CpeAHsist TeMIlepaTypa TepBONl M BTOPOM ACKAABI
Masi OblAd He3HAYUTEABHO HIDKE CPCAHMX MHOTOACTHUX
roxasaTeAell. B TpeTbell AeKaae Mecsila HaOAIOAAAOCDH
3HAUNTEAbHOE TI0X0AOAaHNE, Ha 9°C HIDKe CPEAHMX MHOTO-

ACTHUX TTOKa3aHM1. AePUITNT 0CAAKOB HAOAIOAAACSL B TIEP-
BOI1 ACKAA€ Mecslla, BO BTOPOH 11 TPEThell ACKaAe OCAAKOB
BBIIIAAO BBIIIIE CPEAHNX MHOTOACTHUX TIOKA3aTeACH.

MoHb XapaKTepU30BAAUCDH KAPKO IIOr0AOM. B mep-
BOU ¥ TPEThel ACKaAaX OCAAKOB BBIIIAAO HIDKE HOPMBIL.

[oroaa B moae Oblaa KapKasi. CpeAHsis TeMIlepaTypa
BO3AYXa 10 ACKAAaM ITPEBBIIIAAd CPEAHIOI0 MHOTOACTHIOIO
TeMIIepaTypy, MaKCMMaAbHasl TeMIlepaTypa MOBbIIIAAACh AO
33°C. B Teuenue mecsiia HaOAIOAAAMICh AUBHEBbIE AOJKAM.
B nepBoil u TpeTbell A€KaAaX BBLIIABIINE OCAAKU IIPEBbI-
CHAM CPEAHVIE MHOTOACTHUE TIOKA3aHWs B ABA 1 G0Aee Pa3a.

B aBrycre Temreparypa Takke ObIAQ BBbILE YPOBHS
CpeAHel MHOTOACTHEN TeMIlepaTypbl, MaKCUMAaAbHAs
TeMIlepaTypa oBbIarach A0 32°C. Bo BTopoil u TpeTbeit
ACKAAAX OCAAKOB He HAOAIOAAAOCD.

XapakTepuCcThKa II04B OIBITHOTO yyacTKa. [lousa —
ACPHOBO-TIOA30AUCTAsSL TSDKEAOCYTAVHUCTAsSL, KUCAOTHOCTD
nouysbl — 5,3. CoAepikanue mMakposaemeHTos: P,O. —
176 wmr/kr nouset, K,O — 198 MI/KT 1104BbI, COAEPIKaHE
rymyca — 1,70%, N-NH, — 1,8 mr/kr nouset, N-NO, —
7 mr/kr, Hr — 2,5 MMoap/100 T 1 cymMMa TOTAOIIEHHBIX
ocHoBaHumt — 5,14 mmoan/100 1.

B ombiTe MCrIOAB30BAAM ABA KOMOMHMPOBAHHOTO
dynurunmaa cucreMHoro aAefictsust Aastpym Cyrep, KO
n Aabkop cyrep, KO ¢ OAMHAKOBbIM ACHCTBYIOIIAM Be-
IIECTBOM, HO Pa3HbIX IIPOM3BOAUTEACT U COPT O3UMON
MSATKOM TIIEHUIIBl COPT AaeKkcend, co3aanubil B PI'BHY
Kpacroaapckuil Hay4ano-nccaeAoBaTeAbCKUNT MHCTUTYT
ceabckoro xozsaictsa uM. [1. TT. Aykbsanenko u OOO HITO
Kybanb3epno. « COpT yCTOMUUB K IIOACTaHUIO, CPEAHEBOC-
[IPUIMYNBA K CETITOPUO3Y, (Py3apro3y KOAOCA, YCTOMYMBA
K MYYHUCTOMN poce, K Oypol, JKeATO, CTeOACBOMN prKaB-
UMHAM U 00A2AQeT MOPO30CTOMKOCTBIO BBIIIE CPEAHEI».
[TpeAleCTBEHHIKOM O3MMBIX 3€PHOBBIX KYABTYP B OIIbITE
SIBASIAICH 3epHO0000BbIC. B ombiTe 6b1A0 TpU BapuaHTa
I10 IIPUMEHEHUIO UCCACAYeMbIX (PYHIUIINAOB 1 KOHTPOAD
(ma6n. 1). O6uwit pasmep OIBITHON AeAsHKU — 40 M2,
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Puc. 1. Meteoponoruyeckue ycnosus seretauuorHoro nepuopa: ll — pexkaabl; 1 — cpepHee MHoOroseTHee 3HaueHUe 0caj-
KOB, MM; 2 — ocapgku B 2022 r., MM; 3 — cpeiHee MHOroJieTHee 3HayeHue Temnepartypsl, °C; 4 — Temneparypa B 2022 ., °C
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Ta6n. 1. Cxema onbiTa
Hopwma pacxoaa,
Bapuant KOHIIeHTpaLs IIperapara,

Ara
Aastpym Cytep, K9 (250 1/a iporti- 0,4
KOHA30Ad + 80 I/A IUITPOKOHA30A4))
Aaprpym Cytiep, K9 (250 1/a miporti- 0,5
KOHa30Aa + 80 I/A LUIIPOKOHA30AA)
Aavkop cymep, KO (250 r/a npomu- 0,5
KOHa30Ad + 80 I/A LUIIPOKOHA30AA)
(sTanoH)
KonTpoab 0

TIOBTOPHOCTb — YeThIpexKpaTHast. OO6paboTKa MOCeBOB
O3VIMO1I TIIIICHUITB! 6bIAA TIPOBEACHA OAHOKPATHO PYYHBIM
[THeBMATUYeCKUM orpbickuBareaemM « Crownman» B case
KOHeEIl KOAOIIEHNS — HavaAo IBeTeHus. Hopma pacxoaa
paboueil kuAakocTu coctapasgaa 300 a/ra. AaTbl yueToB
BPEAHBIX OOBEKTOB: 15 urons, 2 1toast, 9 nuioast, 16 1roas.
Ouenky 6uororndeckoil 3PpeKTUBHOCTA U3Yy4aeMBbIX
(byHIMIIMAOB IIPOBOAUAM B COOTBETCTBUU C MeToande-
CKUMU YKa3aHWSMU 10 PETUCTPALMOHHBIM UCTILITAHUSM
(PyHTUIMAOB B CEABCKOM XO3sICTBe [2].

YOOpKy U y4eT yposKasl OCYLLIECTBASIAU, IIPSIMBIM
rombarHoMm «HMBA CK-5» co Bcell TIAOIIAAM OTIBITHON
ACASHKI. AaTa yOOpKM 1 0OMOAOT ypoxkas: 10 aBrycra.

Mexanusm AemictBust. Aabkop Cymep, KO (ITpo-
nmkoHazoa 250 1/a + Lunpokonasoa 80 1/a) n Aastpym
Cymuep, KO ([Tponukonasoa 250 r/a + Llunpokonasoa
80 1/A) — KOMOMHUpOBaHHbIC (PYHIUIIUABL CUCTEMHOIO
ACUICTBUSL AASL ACUICTBUSL AASL OOPBOBL C LIUPOKUM CIIeK-
TPOM AUCTOBBIX 1 CTEOACBBIX OOAC3HEN 3ePHOBBIX KYABTYP
(6a3MAMOMUIIETOB, ACKOMULICTOB U ACHTEPOMUIIETOB)
[1]. ITpumeHeHNs KOMOMHUPOBAHHBIX (YHIUIIMAOB IIO-
3BOASIET YMEHDIIATD IIPOSIBACHIS YCTOMIMBBIX IATOTCHOB.
[TponMKOHA30A M LUIIPOKOHA30A OTHOCATCSI K TPYIIIe
TPUA30A0B C MINPOKUM CIIEKTPOM aKTUBHOCTH. [lo Mexa-
HU3MY ACHCTBUS TPUA30AbHBIE (DYHIUIIMABL OTHOCSATCS K
MHrIOUTOpaM OMOCHHTE3a SProCcTepoAd — CIIEII(PUIHOTO
CTEPOABHOTO KOMIIOHEHTA KACTOYHBIX MeMOpaH rpudos
(sterol biosynthesis inhibitors, SBIs, class I). Bemecrsa
3TOM TPyl MHIMOUPYIOT aKTUBHOCTb AQHOCTEPOA-14aL-
aemetraasbl (CYP51, curonnm ERG11), mpunasaeskatein
K ceMeicTBy tntoxpomos P450 [6].

PesyabTaThl HCCACAOBAHMS
U UX 00Cy’KACHHE

B pesyabrare MOHUTOPMHIA (PUTOCAHUTAPHOTO CO-
CTOSIHWSL 03UMO TireHutsl B LleHTpaabHO# wacti He-
YePHO3eMbsl YCTAHOBACHO, YTO AOMUHUPYIOT CACAYIOIIVe
ancroctebeabHue 6oaesuu: mupeHodopos (Pyrenophora
tritici-repentis), Oypas prkasuuna (Puccinia triticing), Myusu-
ctasi poca (Blumeria graminis), centopros auctees (Septoria
tritici), cre6aeBast p>kaunHa (Puccinia graminis) 1 pykasan-
Ha sxeatas (Puccinia glumarum) (puc 2.). Hamu yctanosae-
HO, YTO IepPBbIe IIPU3HAKY [IPOSIBAEHYISI OOAe3HI OTMEYEHO:

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK

rmiperodopos — 13 mioHs1, MyuHMCTast poca — 15 MioHs,
cTebAeBast pykaBurHa — 16 nions; 6ypast pxkapunHa — 16
MIOHs, CeNTOpro3 — 13 MioH:, pyKaBuMHa KeATast — 17
moHs. [TeprOA 3aIUTHOTO ACTICTBUS PYHIMINAA: IPOTUB
rmpenodopo3a, Gyport 1 cTeOACBOM PyKABUNHBL — 23 AHS,
PPKaBUMHBI JKeATON — 35 AHe#t. DUTOLMAHOE ACTICTBUE
(byHrunmaa Ha pacTeHUst He OTMEUeHO.

[potus nupenodoposa mpu 1-kparHoit 06paboT-
Ke OTMeYeHa TEHACHINSI BO3pacTaHust 3(eKTUBHOCTI
WCIIBITYeMOTO IIperiapara 10 Mepe YBEAUYEHUSI HOPMbl
pacxoaa: 70,5-62,1% (0,4 a/ra); 84,5-76,4% (0,5 a/ra)
6p1aa OansKa 3PPEKTUBHOCTU CTAHAAPTA AABKOp CyTIep,
KD (82,4-72,1%) npu passutum OOA€3HU B KOHTPOAE
19,3-36,9% (cm. puc 2).

[Tpotus 6ypoit prkaBInHbL 3P PEeKTUBHOCTD UCIIBITYe-
MOT0 IperiapaTa cooTBeTCTBOBaAa: 69,5-65,3% (0,4 a/ra);
84,0-80,8% (0,5 a/ra) u Obiaa 6an3ka 3(PPeKTUBHOCTH
cranaapra Aabkop cytep, KO (82,4-78,4%) npu passutun
6oae3HM B KOHTpoAe 13,1-24,5%.

OddertusroCTb penapara Aastpym Cyrtiep, K9 mipo-
TUB MYYHUICTON pOChl cocTaBasiaa 68,4-63,1% (0,4 a/ra);
83,3-78,5% (0,5 a/ra), B cTaHAapTe [IOKA3aTeAb COOTBET-
ctBoBaa 81,8-76,5% (0,5 a/ra) npu pasButun O0Ae3HU B
KoHTpoAe 33,5-50,2%.

[To 3peKTUBHOCTH IPOTUB CTEOACBON PIKABUMHBL
UCIIBITBIBAEMBIN IIpeNapar [10Ka3aA pe3yAbTaThl: 68,9—
63,5% (0,4 a/ra); 83,0-78,7% (0,5a/ra) u 6bIA OAM3OK
cranaapry 82,1-77,2%, npu passutun O0A€3HU B KOH-
tpoae 10,6-19,7%.

OddertusroCcTb Npenapara Aastpym Cytiep, K3 nipu
1-kpartHO# 06pabOTKe MPOTUB P>KAaBYMHBI JKEATOI COOTBET-
cTBOBaAd 67,9-62,7% (0,4 a/ra); 81,4-77,8% (0,5 a/ra),
6b1aa OansKa 3PPEKTUBHOCTU CTAHAAPTA AABKOp CyTIep,
K3 (0,5 a/ra) — 79,5-75,2% 1put pa3BUTUL B KOHTPOAE
21,5-30,6%.

[Tpu6aBka ypoykas, IIOAyYeHHast B BapUaHTE C UC-
MIBITBIBAEMBIM IIPerapaToM Mpu 1-KpaTHoil 06paboTke
cocrasasiaa: 11,8% (0,4 a/ra); 15,8% (0,5 a/ra), Obiaa BbILLIe
cranaapra 14,1% (0,5 a/ra) mpu OAMHAKOBBIX HOpMaX pac-
xoAaa (maon. 2).

BcaeACTBUE 5TOTO KOMITACKCHAS 3al1IUTa AAHHOM KyAb-
TYpbl OKa3blBaAd [TO3UTHBHOE BAVSHVIE HA YPOYKAITHOCTb
11 9AE€MEHTBL €€ CTPYKTYPbL KOAUYECTBO ITPOAYKTUBHBIX
cTeOAeH, AAMHY KOAOCA, KOAMYECTBO KOAOCKOB B KOAOCE,
Maccy 3epHa ¢ 1 KoAaoca 1 KOAMYeCTBO 3epeH B 1 Koaoce.
Tak, KoAn4ecTBO 3epHA B 1 KOAOCE IIOBBIIIAAACH B MICCAC-
AyeMbIX Bapuanrtax Ha 16,2-19,4%, a AamnHa KOoAOCa Ha
0,3 cm-0,7cm (mabn. 3). CAeAOBATEABHO, ST KOMIIOHEHThI
KOHKYPUPYIOT APYT C APYIOM, HO MHTEHCUBHOCTb 3TOW
KOHKYPEHIINM 33aBUCUT OT COPTA, TUIA [IOYBBI, HAAMYMS
BOABI 1 IINTATEABHBIX BEIIECTB, IIOTOAHBIX YCAOBUI, IIPO-
AOAKUTEAPHOCTH BET€TAIIIOHHOTO TI€PHOAA, YCIICIITHOCTH
60pbObl C COPHSAKAMU U 3aALIUTBl PACTEHUI, & TAKKe OT
BpeMeHU 1 criocoba cbopa yposKasi.
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Puc. 2. 3ddeKTUBHOCTb GYHIULMAOB HA pa3BuTUe NupeHodopo3a (a), cenTopuosa (6), Gypoi paBuuHbI (8), XKenToil
pKaBumHbl (2), cTeGneBoit pxaBumnHbl () M My4YHUCTON pocbl (e) Ha nweHuue o3umon: M — AnbTpym Cynep, K3
(0,4 n/ra); @ — Anbrpym Cynep, K3 (0,5 n/ra); 0 — Anbkop cynep, K3; Bl — KoHTponb

Ta6n. 2. YpoxkalHOCTb NIWEHULbl 03MMOI COpPTa «ANeKceny» Npu UCNosib30BaHUU PYHIULUAOB

Bapuastsr omira YPOXKaitHOCTb I10 TIOBTOPHOCTAM, 1/Ta CReAHM ypo- Mpu6aska, %
1 2 3 4 SKalHOCTb, 1/Ta
Aaptpym Cytiep, KO (250+80 1/a) 0,4 a/ra 41,4 433 457 48.6 448 11,8
Aaprpywm Cyriep, K (250480 r/a) — 0,5 a/ra 44,0 46,6 47,4 49,6 46,9 15,8
Aaprop cytiep, K3 (250+80 1/a)- 0,5 a/ra 42,5 45,3 46,9 49,1 46,0 14,1
Kontpoab 38,9 38,6 39,4 41,0 39,5 -

Ta6n. 3. CTpyKTypa yposas o3umoii nweHuybl (2022 r.)

KoanvecTso mpoAyKTUB- Koanuectso koao- Macca sepHa Koanuectso sepna
BapuanTe! orbita h , | Aamna Koaoca, cm
HBIX CTeOAEH, IIIT./M CKOB B KOAOCE, TIIT. ¢ 1 koaoca, B 1 KOAOCE, TIIT.

Aaptpym Cytiep, K3 (250+80 273 6,7 10,2 1,0 243
r/a) -0,4 a/ra

Aavtpym™m Cymep, KO (250+80 278 6,8 10,2 1,0 25,8
r/a) — 0,5 aA/ra

Aaprop cytep, KO (250+80 285 7,2 11,1 1,1 26,5
r/a)—- 0,5 a/ra

Kontpoab 255 0,5 9,7 0,9 222
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Ta6n. 4. MokasaTenu kayecTBa 3epHa 03uMoN nweHuuybl (2022 r.)
Coaeprkanue B 3epHe, %
BapuanTs! onbita Macca 1000 3sepen, r -
Beaok KaenkoBuna
Aaprpym Cytiep, KO (250+80 1/a) —0,4 a/ra 38,2 13,7 32,8
Aastpym Cymiep, KO (250+80 r/a) — 0,5a/ra 38,5 13,8 33,6
Aaprop cytep, KO (250+80 1/a)- 0,5 a/ra 40,8 14,5 33,8
Kontpoab 37,1 133 323
HCP, 0,27
OreHnBas KauecTBO 3epHa M0 MaCCOBOM AOAE CBIPOM BriBoAbI

KACTIKOBUHBL 1 O@AKY, MOSKHO KOHCTATUPOBATD, YTO O3UIMAst
meHna ¢hOpMUPOBAAA 3EPHO C BLICOKUMU TI0KA3ATEAS-
MU KauecTBa, TIPU 9TOM KaueCTBEHHbIe XaPAKTePUCTUKI
3epHA B BAPUAHTAX OIBITA ObIAU OAUZKUMU II0 3HAYCHUIO
He3aBucnmo ot ora. O6padoTKa CrIOCOOCTBOBAAA TIOBbIITIe-
HUIO COACPIKaHIS KACMKOBIHBI B 3¢pPHE, TAE 9TOT TTOKA3aTeAb
BapBUPOBAA OT 32,3 A0 33,8%.

3epHO ¢ caMbIMU BBICOKUIMU [1OKA3aTEeASIMU Ka4eCcTBa
B a0COAIOTHOM BBIPKEHUM, COOTBETCTBYIONINI 33,6% 1
14,5%, cchopmupoBaroch Ha POHE UCIIBITBIBAEMBIX IIpeTia-
paroB (mabn. 4). 1o yBeandeHre MOXKHO OOBSICHUTD TeM,
YTO CUCTEMHBIE (DYHTMIIABL YMEHBIIIAIOT MACCY TPUOOB B
pacTeHnn M, CAEAOBATEABHO, CHIDKAIOT MCTOIIEHNE VMK
PaCTUTeABHBIX CyOCTPATOB. DTU PE3yAbTATb [1OKA3bIBA-
10T, UTO (PYHIUIUABL SABASIOTCS 9P EKTUBHBIM CIIOCOOOM
petiiennsi TPOOAEMBI TIOBBIIIEHMsI KA4ecTBd, KOTOpas B
[IOCACAHUIE TOADL CTAAd AKTYAABHOU U3-3a CHYDKEHIIS COACP-
sKaHs OeAKA B 3ePHE IIIIeHUIIbL PA3ANIHBIMI IPUYIHAMUL.

[TpoBeAeHHbIC MCCACAOBAHNS TIOKA3AAM, YTO M3yda-
eMble B OIIbITe (PYHTHIIMABL OKA3BIBAAU TIOAOSKITEABHOE
BAWSIHIE Ha 9A€MEHTBI CTPYKTYPbI YPOXKast, YPOXKAIHOCTD
71 Ka4eCTBO 3€PHA O3MMOW TIIIEHUIIbI, CHIDKAs Pa3BUTHE
AUCTOBBIX M CTEOAEBBIX OOAC3HEN PASAUIHON STUOAOTUNL.
MarcuMaabHasl yPOKaMHOCTb B 9KCIIEPUMEHTe OblAd AO-
CTUTHYTA [IPU OAHOKPATHO 00pab0TKe KYABTYPHI QyHIU-
numaamvn AastpyM Cytiep, K9 n Aapkop Cytiep, KO B nopme
pacxoaa 0,5 a/ra. [lo oTHOIIEHMIO K KOHTPOAIO AABTPYM
Cymep, KO (250480 1/a) — 0,4 a/ra, Aastpym Cytiep, KO
(250+80 1/a) — 0,5a/ra m Aabrop cytep, KO (250+80
t/a) — 0,5 A/Ta TIO3BOAVAM TIOBBIIIIATH YPOXKATHOCTD HA
11,8, 15,8 u 14,1%, COOTBETCTBEHHO.
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BIOLOGICAL EFFICACY OF NEW GENERATION FUNGICIDES
ON THE DEVELOPMENT OF LEAF-ROLLING DISEASES OF WINTER SOFT WHEAT

The article presents the data on the research of biological effectiveness of two—component fungicides Altrum
Super, SE and Alkor Super, SE in crops of winter wheat variety Alekseich in the phase of the end of earing -
beginning of flowering in the climatic conditions of the Central part of the Non—Chernozem region. The field

experiment was carried out in 202 1-2022 at the All-Russian Research Institute of Agrochemistry named after
D.N. Pryanishnishnitsky. D.N. Pryanishnikov, Agricultural Engineering Department, sod—podzolic-loam soil,
1st agroclimatic zone, Domodedovo Microdistrict, Moscow Region. Barybino. Combined systemic fungicides
Altrum Super, KE and Alkor Super, KE with the same active substance, but different manufacturers and winter
soft wheat variety Alekseich were the objects of research. The investigations were carried out by generally
accepted methods. As a result of studies, it was found that the first manifestations of diseases in wheat crops
were observed in the second decade of June. Depending on the date of registration, application of new generation
fungicides in winter crops provided biological effectiveness against pyrenophrosis 62,1-84,5%, powdery mildew
63,1-83,3%, stem rust 63,0-83,0%, brown rust 65,3-84,0%, septoriosis 62,4-85,9% and yellow rust
62,7-81,4%. The maximum yield in the experiment was achieved with a single treatment of the crop fungicides
Altrum Super, KE and Alkor Super, KE at a rate of 0.5 |/ha. In relation to the control, Altrum Super, SE (250 +
80g/1)-041/ ha, Altrum Super, SE (250 + 80 g/1) - 0.5 1 / ha and Alkor Super, SE (250 +80 g / 1]-0.51/ha
allowed to increase the yield by 11.8%, 15.8% and 14.1%, respectively.

Key words: winter wheat, leaf and stem diseases, fungicide, efficiency.
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BnnsaHue mnHepanbHOro NnUTaHUsa Ha Pa3BUTHE SIbHA
Mac/n4HOro no ¢pa3am pocrta B 4epHO3eMHON 30He

Bonro-[oHckoro mexgype4bs
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'"®HL| arpoakonorvm PAH,

2Bonrorpafckuv rocynapCTBEHHbIV arpapHbIi YHUBEPCUTET,

npetrovB0a@list.ru

C pocmom nocesHbix nnowadeli 8 4epHo3emHol 30He Boneoepadckoli obnacmu, neH MacauyHbil cman anbmepHamugHol Kyabmypol
N0OCONIHEYHUKY NO3IMOMY BO3HUK/A He0bX00UMOCMb U3YYeHUs MexHOM02UYeCKUX NpueMos e20 B030e/bIBAHUS B YCI0BUAX X03Alcms
peauoHa. [lo06op cospemeHHbIX BbICOKONPOOYKMUBHbIX COPMOB JIbHA, A0ANMUPOBAHHbIM K MECMHbIM NOYBEHHO-KIUMAMUYECKUM
YCII08USAM, HOBbIE 3/IeMeHMbI MeXHOI02UU B030e/bIBAHUS, UCNOb30BAHUE BbICOKOIPDEKMUBHbIX 2epOUYUA08, PA3NUYHLIX HOPM,

a makxe mpebyembix 003 MUHePAIbHbIX YyO06peHUl Nod naaHupyemble ypoxaliHocmu, onmuMU3ayus HOpM BbICeBa ABNAAIMCH
aKMyasabHbIMU HO COBPEMEHHOM 3mane pa3guUMUs cesbCKOX03ALUCmBeHH020 Npou3soocmaa. Onbimsi € IbHOM MACTUYHbLIM
3aknadsiganuce 2014-2016 22. Ha YepHo3eme IXHOM. B 3kcnepumeHme u3yyanocs 8ausHuUe npednocesHol 06pabomku cemsaH
npompasumenamu, ¢ BHeceHueM 3a0aHHbIX 003 MUHepPanbHbIX y0obpeHuli Ha pazsumue Kyabmypsl No a3am pocma, a makxe ux
BAIUAHUE CMPYKMYPbI 371eMeHMOo8 YpoXas. [JuHamuKa pa3sumus bHa MACAUYHO20 PA3/u4anacs no 200am uccnedosaHud, pazam
pazsumus u 3asucesa om ¢popm MuHepanbHbix yoobperud. Tak, 8 haze «8cxo0do8» nokazamenu Ha03eMHOU MACChI CYX020 Belyecmsa
8 cpedHem 3a mpu 200a Ha KoHmpoJe cocmassanu om 0,05 do 0,07 m/2a, 8 sapuaHmax ¢ yoobperusmu om 0,07 0o 0,14 m/2a. B ¢aze
«e/I0YKax» co0epaHue cyxo20 gelwecmsa y8eauyusanocs 8 2 pasa no cpasHeHuio ¢ ¢pazoli 8cxodos, 8 hase «OymoHu3ayua» 8 4,5
pasa, a 8 gase «ysgemeHuey 8 2,5 paza no omHoweHuko K gaze «bymoHuzayusy. [Jo3sl MuHepanbHbix y0obpeHuli 0Ka3siBaau BaUAHUE
Ha CMpyKkmypy ypoxas, yeeauyusas Koaudecmso cmebneli Ha 1 m2 do 292-310 wm., 0nuHy cmebas do 0,543-0,567 u 0,431-
0,477 M, Koau4ecmBso Kopoboyek Ha 0OHOM pacmeHuu 0o 25,4-30,0 wm., KoJu4ecmso ceMsH 8 KOPObOYKe U Ha 0OHOM pacmeHuu
00 8,4-10,0 u 226-261,2 wm. 8 3gsucuUMOCmuU 0m BapUAHMOB onbIma. YpoxaliHocms ceMsH 8 cpedHem 3a 2014-2016 2e.
6e3 ydobpeHuli cocmasnsna 1,37 m/2a, a Ha BapuaHmax ¢ yoobpeHusmMu yseaudusanacs 0o 1,5-1,68 m/2a.

KntoueBble CNoBa: neH MaciUYHbIA, YePHO3EM I0XKHbIA, DYHIMLUMALI, MHCcekTuLMAbl, Peguro Mpo, KC, u Taby, BCK.

BBeaenue

B miocaeAHMe TOABI CYIIECTBEHHO BBIPOC MHTEpeC K
KyABTYpe AbHa MACAMYHOLO, IIPOAYKLIVE KOTOPOTO LIIPOKO
TIPUMEHSIETCST B TIPOMBITIIACHHOCTH 1 MeAnTIiHe . HanGoan-
VIO TIEHHOCTb TIPEACTABASIET He TOABKO ABHSHOE CeMst
C coAepskaHMeM A0 48% Macaa, a TaKKe COAOMKA AbHA
MACAMYHOTO COAEPIKAIIINX, B CpeAteM, 8—12% BoaokHa [2].

AeH MaCAMYHBINA BeCbMa TpeOOBATEACH K TAOAOPOAMIO
TIOYBBl ¥ MUHEPAALHOMY TUTAHUIO. EMy HEOOXOAUMBL
TIUTaTeAbHbIE BEIIECTBA B TeUeHUE BCEW BereTarnu, HO
HanOoAee UHTCHCUBHO B IIEPUOA LIBETCHUS 1 00pa30BaHIs
PETIPOAYKTHBHBIX OPTaHOB. KOpHeBast CrcTeMa AbHa CpaB-
HUTEABHO CAa00 yCBAMBAET TIMTATEALHbIE BEIECTBA, ECA
OHU HAXOASTCS B II04BE B TPYAHO AOCTYIHBIX popmax [4].
V13BeCTHO, YTO AASI POCTA U PA3BUTHSI AbHA TPEGYETCst a30T,
ocdop, Kaanit, KaAbIIHI, JKeAe30 1 HATPHIL, a TAKIKe MU-
KPO3AEMEHTBI — 60D, MEAb, MAPTAHEIT 1 AP. BOAbIIIe Bcero
AeH MACAVYHBIN TTIOTPEOASIET a30Ta, IPUYeM MAKCUMAABHOE
KOAMYECTBO OH MOTPeOASET OT Oy TOHM3AIINHI AO TIBETEHVIS.
AePUIT a30Ta B 3TO BPeMsi 3aMETHO CHIKAET YPOyKail-
HOCTb ceMstH [1]. O6s3aTeAbHBIM 3AeMeHTOM TeXHOAOTUK
BOBAEABIBAHIS AbHA MACAUYHOTO SIBASIETCSI UCTIOAB30BAHIIE
docdopubix 1 KaauiHbix yaoOperuil. B docdope aen

Ne1 2023 Teopernveckue u npuknagHbie npoénemsi AMK

HY’KAQ€TCsl B TeYEHUE BCErO BEereTallMOHHOTO IepuoAa
1 TIOTpeOHOCTb B HeM 0oAee pe3KO BbIpa’keHa B HaddAe
onTtoreHesa. Kaauil AbHy HeOOXOANM, TaKKe, B TeUeHNe
BCeil BeTeTallnu, 0OCOOEHHO B TIEPUOA Oy TOHU3AINN — 00-
Ppa3oBaHms TIACAOB [5, 8].

AAsi OAQrONPUATHOTO Pa3sBUTUS AbHA MACAMYHOTO
HEOOXOAUMA AOCTaTOYHAs 00eCIIeYeHHOCTh €r0 MUKPO-
yao6permsimit. Ha aedpurmt 1mmiHka, 60pa n skeaesa AeH
pearupyeT HEAOpPa3BUTUEM U OTCTABAHUEM B pPOCTe.
BO3HMKAIOT CUMIITOMbl TaK Ha3bIBAEMOTO KAABIIMEBOTO,
KapOOHATHOTO AN KOMIIACKCHOTO XA0po3a. [1pn n3bniTke
KaABIIMSL M BBICOKOM pH MUKDPO2AEMEHTBI TIEPEXOAST B
HepacTBOPUMbIe AAst pacTeHuit popmbl. [TpusHakamn He-
AOCTATKa MUKPO3AEMEHTOB SIBASIETCsl KpaIT4aThlil, KpaeBom
1AM 00N XAOPO3, OTMUPaHKe TOYKU POCTa, 00pa3oBa-
HIUe TYCTO! PO3eTKU, OTMUpaHue OyTOHOB, TIOYKEATeHIEe
1 OTMUpaHUE BEPXYIIKN pacTeHuil. Ha obecrieueHHOCTD
MUKPO3AEMEHTAMI BAUSIOT TIOTOAHBIE YCAOBMSL, TIPU 3aCyXe
X HEAOCTATOK U BbI3bIBA€Mble CUMIITOMbI YCUAMBAIOTCSI.
Aecunnt nmHKa 1A 60pa AMKBUANPYETCs OTIPbICKIBAHM-
€M COOTBETCTBYIONIVIMMU ITperiapaTaMy I1OUBbI TIEPEA CEBOM
WAM TIOCeBOB AbHA B (pase akTUBHOTO pocTa [7].
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MaTepnaA U METOABI UCCACAOBAHUA

LleAb MCCACAOBAHMII COCTOSIAA B M3YUCHUE BAVSHISL
KOMITA€KCHBIX MUHEPAABHBIX YAOOPEHNUH (B TOM HUHCAe B
xeAaTHOM (hopMe) Ha Pa3BUTIe OMOMACCHL B TIEPUOA BeTeTa-
LIUY PACTeHNUH, IPOAYKTUBHOCTH ¥ SA6MEHTOB CTPYKTYPBI
ypOKast. B TI0A€BBIX OTIBITAX ITPUMEHSIAT AMAMMO(OCKY B
aoze N P, Ko ' ammuadnyio ceantpy B A03e N, T10A T1peA-
TI0CEBHYIO KyABTUBAIIMIO, 8 aMMUAYHYI0 CEAMTPY B A03e N
AASI TIOAKOPMKU TIOCEBOB B (a3e «eAOUKa».

OmeHKy BAMSIHISI KOMIIAEKCHBIX YAOOPEHUIT HA AW-
HAMIKY Pa3BUTHsI OMOMACCHI AbHA MACAMMHOTO 110 azam
ero POCTa TIPOBOAUAM B TTOAEBBIX OTIbITax (20142016 tT.)
Ha 6aze KOK «MeaBean» MuxafiaoBCKOTo paitoHa Boaro-
TPAaACKOM OOAACTH, PACIIOAOKEHHOIO B 30HE UepHO3eMa
103KHOTO.

[loceB TIPOBOAMAM C TIPOTPABAMBAHIEM IIOCEBHOTO
MaTteprara GAaKOBOM CMeChIO (DYHTHIIMAHOTO M MHCEK-
TUIIMAHOTO Tiperiapatos Peauro TIpo, KC (150 r/a mpo-
THOKOHO30A, 20 1/a TeGyroHO30A) 1 Taby, BCK (500 1/a
nvmaaraotpua). Hopma pacxoaa, coorserctsenno, 0,5
1 a/T (pacxoa pabodeit skuakocti 10 A/T).

B ombITe NCTIOAB30BAAN COPTA OTEUCCTBCHHOM CeACK-
unn BHMVMIMK-620 n Pydeek 1o caeayiomein cxeme:

1) Koutpoab — Ge3 06pabOTKN 1 BHECEHUST MITHE-
PAABHBIX YAOOPEHMIT;

2) C3P — mpoTpaBAMBaHIe CeMsTH GAaKOBOI CMeChIO
(MHCERTUINA + QYHTHUINA);

C3P+N_ P, K, — mepea mocesom (B pasdpoc ToA
TIOCEBHYIO KYABTHBAIINIO);

C3P+N, — miepea moceBoM (B Pa3dpoc TIOA TIPEATIO-
CeBHYIO KYABTHBAIINIO);

C3P+N, — moaropMKa B hase «erodkra» (B pa3dpoc).

O0mIas MAOMIAAb ACASHKU B TIOACBBIX OIIBITAX CO-
craBasiaa 20 m? (2 X 10 m?) ydetnas maommaab 16 m* (1,6
x 10 m?). Beices mposoaman cestakoir CH-16, nopmoit
BBICEBA 5 MAH. IIT/Ta BCXOKUX ceMstH (40 KrTa), PIAOBBIM
CTI0COO0M C IMPUHON MeKAypsiamit 0,15 M.

XapaKTepUCTUKN, IPUBEACHHbIE B MAO. 1 CBUACTEAD-
CTBYIOT, YTO I109Bd Ha y4aCTKe TIOACBOTO OIIBITA XapaKTe-
pusyeTcss CAQOOKMCAOM PeaKIINell CPeAbl, ONTIMAABHON
AASI BO3ACABIBAHIIS ADHA, TIOBBIIIEHHBIM COACPYKAHIEM TI0A-
BIDKHOTO ocdopa, CPEAHNM COACPSKAHIEM TIOABIKHOTO
KAAVS M BOAOPACTBOPUMOTO 00Pa, HU3KUM COACPYKAHIEM
TIOABIDKHBIX (DOPM IIMHKA U MEAH.

V3yuenne pasBUTHsI OMOMACCH (Cyxoe BemiecTBO)
pacTeHUsIMI ABHA MACAUYHOTO OIIPEAEASAU TIO asam
pOoCTa: BCXOABI, «eAOUKa», OyTOHMU3ALNS, LIBETCHUE 1

T1AOAOOOpa3oBaHue. 3aKAAAKY U IIPOBEACHUE TTOAEBBIX
OIILITOB, HAOAIOACHME, y4eT 1 0OPabOTKY Pe3yAbTaTOB UC-
CACAOBAHUII TIPOBOAMAY C OOIICTIPUHATBIMI METOANKAMU
roaesoro ombita b. A. Aocriexosa [2] ¢ ucroab3oBaHueM
TIPOrPaMM AUCTIEPCMOHHOTO 1 KOPPEASILIMOHHOTO aHAAN3A,
aHaAM3 TIOYB U PACTeHNM - 110 OOIICTIPUHATHIM METOAUKAM.

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

[pu o11eHKe BO3ACCTBIS MIHEPAABHBIX YAOOPEHU
Ha pasBuTHe GUOMACCHI AbHA MACAMYHOTO TOTOAHBIE YC-
AOBUs (TeMIIepaTypa, OCAAKH, THAPOTEPMUUECKII KO3(-
(unneHT) BO BpeMst BereTallnyl PACTEHUI Pa3ANYAANCH
T10 TOAQM.

3a IeproA BereTalluy KyAbTyPbl THAPOTEPMUYECKII
ko3 urmeHT Koaedaacs B mpeaerax 0,55 82014 ., 0,96-
1,0820151. 10,6 32016 . Ha MOMeHT BbIceBa KyABTYPHI
00eCTIeYeHHOCTD BAATO1 OBbIAA BBIITIE TIOKA3aTeACT CPeAHe-
MHOTOAeTHe! HopMbl B 2014 1. Ha 52,3 MM, B 2015 T. —Ha
95,2 MM, aB 2016 T. — Ha 74 MM. ATPOMETeOPOAOTIHUECKIe
YCAOBUSE OBIAM CTIELIUPUUECKIMU AASL 30HBI HEAOCTATOUHO-
TO yBA@KHEHMs1 BoArOrpaackoit o6aacTu.

BavsiHue MuHepaAbHbIX YAOOPEHMI Ha HAKOTIAEHME
CYXOTO BeIeCTBA AbHA MACANYHOTO IPUBEACHO B MAOIL. 2.
AVHAMUIKa pa3BUTHSI HAA3EMHOI MacChl AbHa MACAUYHOTO
Pa3AMYaAACh T10 TOAAM MCCACAOBAHMI, hazaM PasBUTUs 1
3aBrceAa OT (DOPM IIPUMEHSIEMBIX YAOOPEHNT.

Ha sramne ¢assl BCXOAOB T10KAa3aTeAN HAA3EMHOM
MacChl CyXOTO BelllecTsa Ha KoHTpoae B 2014 1. — 0,05 1/
ra, a B BapuaHrtax ¢ yaoOpenusimu — ot 0,07 Ao 0,13 1/
ra, coorBetctBeHHo; B 2015 . — 0,05 1 ot 0,06 A0 0,12,
B20l6T. — 0,07 10,14 — 0,17 1/ra. B cpeaneM 3a Tpu
roaa— 0,071 0,1 — 0,14 1/ra. MakcuMaabHOe HAKOTIAC-
HIIE CyXOTO BeIecTBa yke B (rase BCXOAOB HAOAIOAAAUCH
(B CpeAHeM 3a TPU TOAQ) B BAPMAHTAX C BHECEHVEM MIHe-
paabHOTO yAoOpenusa B aoze N P, K, (0,14 1/ra);

Ha stare dassl «erouka» HAOAIOAAAOCH YBEANUEHIIE
CYXOTO BEILeCTBA 110 BCEM BApPUAHTAM OIILITA B ABA Pasa,
1o cpaBHeHMIO ¢ $a3oil BCXoA0B. B dasze OyroHmsarmn
YBEAMUEHIEe CYXOTO BEIeCTBa, 110 OTHONIEHWIO K dase
«eAOYKa» BO3PACTAAO, B CPEAHEM TI0 BapuaHTaM, B 4,5 pasa.
K dase 1BeTeHMsI 0TMEUAAOCh AAAbHETIIEe YBEANUEHIIE
HAKOIIACHUSI CyXOTO BeIeCTBa, MO OTHOMIEHMIO K dase
6yroHusarwm (B 2,5 pas). B ase maosonommenws 6rnomacca
YBEAMUMBAAACH HE3HAYNTEABHO (B 1,1 pa3), o cpaBHEHMIO
¢ dazoit 1BeTeHNSI. BAMSIHIIE MITHEPAABHBIX YAOOPEHUIT Ha
CTPYKTYPY YPOKAaltHOCTU AbHA B (ha3e ITOAHOM CIIEAOCTH
MIPUBEAEHO B madn. 3.

Ta6n. 1. ArpoxuMHUYECKas XapaKTepUCTUKA NAXOTHbIX FOPU3OHTOB YePHO3EMa I0XKHOr0
Toa ) bH Fymye, % MI/KT TIOYBbI
UCCACAOBAHMIL P,0O, KO Ca Mg B Zn Fe Cu
2014 6,5 4,75 172 187 574 10 0,63 1,6 62 1,1
2015 6,4 4,70 179 158 547 87 0,57 2,2 53 1,2
2016 6,4 4,72 173 190 673 116 0,58 1,9 59 1,1
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Ta6n. 2. BausHme MuHepanbHbIx YA06PEHMil Ha pasBuTHe GMoMacchbl (T/ra) AbHa MacaUYyHOrO
no ¢pasam pocra 2014-2016 rr.

Don MuHe- Maza pocta
PaABHOTO Dcxoabt Eaouka Byronusauus LiseTenue [TaoaonomEHE
TIMTAHWA

2014|2015| 2016| Cp [2014|2015| 2016| Cp |2014|2015| 2016 | Cp |2014|2015|2016| Cp | 2014|2015| 2016| Cp
1. Kontpoas | 0,05| 0,05 0,07 0,06|0,10| 0,11| 0,21 |0,14| 0,45| 0,48 0,96 | 0,63|1,02| 1,15 2,17 | 1,45| 1,22 | 1,38 2,61 | 1,74
— 6e3 00-
paboTKn
2. C3P + 0,08 0,08(0,15|0,10(0,19{0,16| 0,27 0,21| 0,78| 0,77 | 1,35 [0,96| 2,55| 1,77 | 3,06 | 2,46| 2,14 | 2,12| 3,61 | 2,62
ob6paboTKa
ceMsTH
3.C3P + 0,130,121 0,17|0,14|0,26]0,25| 0,36 0,29| 1,23 | 1,12| 1,58 | 1,31| 4,43 | 2,54 | 3,55|3,50| 3,39 | 3,17 | 4,38 3,65
N60P30K30
— TiepeA
TI0CEBOM
4. C3P + 0,07 0,06 0,14]0,09(0,17| 0,14| 0,29 0,20| 0,68 | 0,60 | 1,34 | 0,87| 2,25| 1,39| 3,01 | 2,22| 1,87 | 1,64| 3,60 (2,37
N, —moa
IOCEBHYIO
KYABTUBALL.
5.C3P+N, | 0,111 0,12| 0,14 0,121 0,25]| 0,23| 0,28 1 0,25| 0,94 | 0,91 | 1,34 | 1,06| 3,07 2,52 | 3,09 | 2,89| 2,55 3,15| 3,66 | 3,12
—B (ase
eAOIKRa

B moaesbix onbitax 2014-2016 TT. mpn UCTIOAB30Ba-
HUY IIPOTPABAUBAHUS CEMSIH, ObIA AOCTUTHYT OLTY TUMBbII
Pe3yAbTaT IO 3aIlIUTe PACTEHUI B PA3AUYHbIE TIEPUOADIL
pocTa, TPUBOASL K BEICOKOMY ypoykaio. Pastbie (opMbr
1 AO3bl MUHEPAAbHBIX YAOOPEHUI OKa3aAl BAWSHUE Ha
9AEMEHTHI CTPYKTYPBI yPOJKast AbHA MACAMYHOTO B (ase
roano# crieaoctn. Koanuectso ctebaeit Ha 1 M* n3MeHs-
AOCb OT TOAQ MCCACAOBAHMI, (POPM U AO3 ITPUMEHSIEMBIX
yAro6penuit. B 2014 1. oHO pa3andaroch B 3aBUCUMOCTH
OT BAPUAHTOB OIIbITA 1 COCTaBASIAO HAa KOHTPOABHOM
BapuaHTe 255, B BapuaHTax ¢ yaoOpeHusiMu — 0T 292
A0 310 m.

AanHa cTeOAst 001I1ast M TEXHUYECKasl B CPEAHEM 3a
TPU TOAQ COCTaBAsIAA HAa KOHTpoAbHOM BapuanTe 0,478 u
0,384 M, B BapnanTax ¢ yaoopernsamu — 0,543-0,567 u
0,431-0,477 M, COOTBETCTBEHHO.

KoanuecTBo KOpoOOUeK Ha OAHOM pPACTeHUU, B 3a-
BUCIMOCTHU OT BAPMAHTOB OIIbITA, B CPEAHEM 32 TPU TOAAd
M3MeHs1A0Ch 0T 8,0 (Ha KoHTpoae) A0 25,4-30,0 mrt. B

BApUAHTAX C YAOOPEHUSIMU, COOTBETCTBEHHO KOAMYECTBO
ceMsIiH B KOPOOOUKe 1 Ha OAHOM pacTeHuu — 6,7 1 60,7
(rouTpoab) u 8,4-10,0 1 226 — 261,2 mt.

Macca 1000 cemsH TaroKe M3MEHSIAACH B 3aBUCIMOCTHI
OT BAPUAHTOB OTIbITA M COCTaBMAA Ha KOHTPOAE B —4,7 T,
a B BApMaHTaX C YAOOPEHUSIMU COOTBETCTBEHHO 5,2—0,2 T
COOTBETCTBEHHO.

Hauboaee cymecTBeHHOE BAMSHME HA YBeAMYEHME
maccer 1000 cemsin, B cpeanem 3a 2014-2016 rT., okazaan
MUHepaAbHble yaoOpenus B a03e N P, K, (6,2 1), 4t0 B
TIOCACACTBHE CKA3aA0Ch Ha YPOXKATHOCTY CeMSIH. YPosKail-
HOCTB CeMsIH, B cpeaHeM 3a 2014—2016 IT., B 3aBUCMOCTH
OT BapUaHTOB OIIbITA, HAXOAMAACH B IpeAeAax oT 1,37
(koHTPOAB) A0 1,50-1,68 1/ra (¢ yaoGpenusiMum).

Pe3yAbTaThl MCCAGAOBAHUI TTOKA3AAU, UTO MEKAY
YPOJKATHOCTBIO CeMSIH AbHA MACAUYHOTO U SAeMEHTaMM
CTPYKTYPBl ypOXKasi yCTaHOBACHA KOPPEAALNOHHAsS 3a-
BUCHMOCTD.

Ta6n. 3. BnuaHue MUHepanbHbIX yA06GpeHNii Ha CTPYKTYPY YPOXKas JibHAa MACIUYHOIO
K
MI/IHeCDaOAIiHOrO Koanuectsoo | Aamna Aauna cTebas ESAZEZSIS{O etk i\gf;;a YpokailHOCTD,
P crebaet, mt/mM? | cTebAst, M | TeXHUYeCKas, M P ’ ./ ./ ’ T/Ta
TIATAHWS 1IT./pacTeHue KopobouKa pacTenue 1000 /v

1. Kontpoab — 6e3 255 0,478 0,384 8,6 6,7 60,07 4,7 1,37
06paboToK

2. C3P + obpabot- 287 0,543 0,431 254 8,4 226,0 6,2 1,50

Ka CeMsIH

3. C3P+ NP, K 310 0,567 0,477 26,5 10,0 2529 6,4 1,68

— TIOA TIOCEBHYIO

KYABTUBLIIO

4. C3P+ N, — oA 292 0,554 0,459 299 8,7 261,2 6,1 1,45
TIPeA TIOCEBHYIO

KYABTHBIIUIO

5. C3P+ N30 -8 297 0,548 0,421 30,0 9,4 2393 5.2 1,54
dase eaouxa
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BoiBOABI

1. B nepuoa Bereraunu AbHa MACAMYHOIO Hapac-
TaHWsT OMOMACCHI OTMeYeHbI OT hasbl «eA0uKa» K dase
6ytonmsaru (4,5 pas), K daze nBerenus (B 2,5 pasa) u

HAKOIIACHME OUOMACCHI OBIAO B BAPUAHTE C MUHEPAALHBIM
yao6penuem B ao3e N P, K, (81,5 pas).

2. Cy1iecTBeHHOE BAMSIHIE Ha HOPMUPOBAHLIE KOPO-
6o4eKk Ha pacTeHusax, Maccy 1000 cemsiH 1 yposKaltHOCTb
CeMsIH AbHA, OKa3aAU MUHEPaAbHble yAoOpeHus B A03e N,
YTO 00CCTICYNAO YBEANYCHNE YPOKANHOCTI CeMSIH

K dase maoroo6pasoBanms (B 1,1 pas). MarcnmaabHoe P K.,
B 9TuX A0 0,31 T/ra, 10 CPaBHEHNIO C KOHTPOACM.
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INFLUENCE OF MINERAL NUTRITION ON THE DEVELOPMENT OF OIL FLAXON
THE PHASES OF GROWTH IN THE CHERNOZEM ZONE OF THE VOLGA-DON INTERFLUENCE

With the growth of sown areas in the black earth zone of the Volgograd region, oil flax has become an alternative
crop to sunflower, so it became necessary to study the technological methods of its cultivation in the conditions
of the region’s farms. The selection of modern highly productive flax varieties adapted to local soil and climatic
conditions, new elements of cultivation technology, the use of highly effective herbicides, various forms, as well
as the required doses of mineral fertilizers for planned yields, optimization of seeding rates are relevant at the
present stage of development of agricultural production. Experiments with oil flax were laid in 2014-2016. on the
southern black soil. In the experiment, the influence of pre—sowing treatment of seeds with disinfectants, with the
introduction of specified doses of mineral fertilizers on the development of the crop by growth phases, as well as
their influence on the structure of crop elements, was studied. The dynamics of the development of oil flax differed
by years of research, development phases and depended on the forms of mineral fertilizers. So, in the “seedlings”
phase, the indicators of the above—ground dry matter mass for three years on average in the control ranged
from 0.05 to 0.07 t/ha, in variants with fertilizers from 0.07 to O.14 t/ha. In the “herringbone” phase, the dry
matter content increased by 2 times compared to the seedling phase, in the “budding” phase by 4.5 times, and
in the “flowering” phase by 2.5 times in relation to the “budding” phase. Doses of mineral fertilizers influenced the
structure of the crop, increasing the number of stems per 1 m? up to 292—310 pieces, stem length up to 0.543—
0.567 and 0.431-0.477 m, the number of bolls per plant up to 25.4—30.0 pieces, the number of seeds in a box
and on one plant is up to 8.4—10 and 226—261.2 pcs. depending on experience. Seed yield on average for 2014-
2016 without fertilizers was 1.37 t/ha, and in variants with fertilizers it increased to 1.5—1.68 t/ha.

Key words: oil flax, southern chernozem, fungicides, insecticides, Redigo Pro, KS, and Taboo, VSK.
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OcHOBHbIe XapaKTepPUCTUKN CON OBOLLHON

(Glycine max L. Merr.)

YAK 633.853.52
DOI: 10.32935/2221-7312-2023-55-1-33-38

®. 3. Mynbo MaHonyuca, Q. W. Abtod,
H. A. CemeHoBa, E. B. PomaHoBa
Poccwickuii yHuBepeuteT apyx6bl HapoHos,
mfreddy.28fm@gmail.com

Cos — yHuBepcansHoe pacmerue, 00HA U3 BAXHeULWUX 8 X03AUCMBEHHOM OMHOWeHUU 3epHO60608bIX KybMyp, 3aHUMAKOWAA cpedu
HUX nepgoe Mecmo 8 Mupe no NocesHsIM naowadsm. Idamame — 3mo ocobas cos (Glycine max (L.) Merr.), komopyio cobupaiom Kax
080U, NOKA CeMeHa elye He co3penu, (cmaduu R6 u R7) Ho umerom makoli pamep, Yymo6si 3anonHums 80-90% wupuHsl CMpy4yKa.
Cos 0BOWHAA MAK e numamesbHa, KaK u dpyaue npodyKmsl U3 cou, U ABAAEMCA XOpOWUM UCMOYHUKOM 6eska, sumamuHos A, K u
E, nuwesbix BONOKOH U aCKOPOUHOBOL KUCIOMbI, G e XapaKmepHbIli BKYC WUPOKO yeHumcs 8 A3uu. B daHHom o63ope npusodsmcs
omauyumenbHble 0CO6EHHOCMU COU 0BOWHOU N0 MOPOoNo2UYECKUM U BUOXUMUYECKUM NPpU3HAKaM. Mopgonoauyecku cmpyyku
30amame G0/KHbI uMems besloe onyweHue, xenamenbHo pedKoe U MAzKoe; py64UK Q0/KeH Bbimb CBMI0-KOPUYHEBLIM UU CepbiM;
8 cmpy4Kax 00KHO bbimb N0 084 UNU MPU CeMeHU,; ONUHA BONbLIUHCMBA CMPY4KO8 O0MIKHA Obimb He MeHee 5 cM; QocmueHue
cmaduu R6 konebnemcs om 77 do 93 dHeli nocne nocesa; macca 1000 cemaH o8owHol cou (230-250 2); cmpyyku Q0mxHbI 6bimb
nosHocmbio 3eneHbimu, 6e3 noxenmeHus. lompebneHue 30amame moxem 3¢eKkmusHo cnocobcmsaosams ymeHbleHUo deguyuma
numamesnbHbIX BeWECMB y 4es08eKad, 61a200aps BbICOKOMY COOEPKAHUID UeHHbIX KOMNOHEeHMOB8, N0e3HbIX 07151 300p0BbA.
Pa3Hoobpazue copmos 080wHoU cou 3Ha4yumesnbHo 8 Kumae, Ho Hedocmamo4Ho 8 Opy2ux CMpaHax, OHU Mo2ym pasnu4amsCcs no
sbicome u ckopocnenocmu. [103momy 04eHb BaXXHO 3HAMb, KAKUE COpma Npu2o0Hb! 0N BbIPAWUBAHUA 8 PA3HbIX pe2uoHax Poccuu,
KaKos ux nepuod sezemayuu, numamesbHOCMb U NPOOYKMUBHOCMb.

KnioueBble cnoBa: cos 0BolWHasA, 34amame, nuTaTeNbHble BEWeECTBa, Mopd,’)onoruquKme NPU3HAKM pacTeHW U CeMsAH, NOKa3aTenun KayecTsa.

Cost osommnas [Glycine max (L.) Merr.] mpoucxoant
u3 Kutas. Ona 6biaa oAOMalTHeHa 13 OAHOAETHEe AUKOUT
cou Glycine, aHaaorm4aHo# KOMMepueckort coe [22]. 1o
6060Bast KyAbTYpa MUPOBOTO 3HAYeHUsl C COACpPIKaHNEeM
43,3% 6eaka n 19,5% macaa, MeeT B CBOEM COCTABE BCe
He3aMeHMMble aMMHOKMCAOTDI, KpOMe MEeTMOHMHA, 1 UC-
TIOAB3YETCS B KadecTBe OeAKOBOM A0GaBku [15].

Cost oBoIIHAsE — 3TO coeBble 6OOBI, COOpaHHble Ha
CTAaAUU CBEKUX O0OOB AASL MCIIOAB30BAHMS B KadeCTBe
OBOH_ICI;I, TI0KA OHU €111 SABAAIOTCS CBEXKVIMU U 3€A€HBIMU 1
AO TOTO, KaK CO3PEIOT U BBICOXHYT. bOOBI MOJKHO TOTOBUTh
U I1OAABATH B Cpr‘IKaX AN 663 HUX.

«DAaMaMe» — 3TO AIOHCKUI TepMUH, 0003Ha-
YalolINil OBOIIHbIE COeBble GOOBI, IPUTOTOBACHHbBIE 1
[I0AaBaeMble B CTPYUKaX, 9ACTO B KA4eCTBe 3aKyCKu (0T
SATIOHCKOTO «000 Ha CTeOeAbKe» ). 3eAeHble O0OBI ITOTTAAAIOT
13 CTPYUKOB IIPSIMO B POT deroBeKa [6, 27]. «Daamamer
— 3TO 0COOBIN TUIl COU, COOMPAEMBIIl KaK OBOIL, KOTAQ
ceMeHa erne Hespearle (cTaamst R6). Eé ynorpebasior, B
OCHOBHOM, B KaueCTBE AOTIOAHEHMsI K OCHOBHOMY OAIOAY,
a Takke KaK CaMOCTOsTeAbHOe oBoIIHOe O6AI0A0 [7]. Co-
eBble 00OBI TPAANIIMOHHO OBIAY AIOOIMBIM BUAOM OOOOBBIX
KyABTYP B PalliOHe a3MaTCKUX CTpaH. He3peable cTpydKu
COM CUUTAIOTCS YAYUIIEHHON OBOIIHON KYABTYPOH 1
yHOTp€6A}7{IOTC$I B HI/IH_Iy B Ka4ueCTBE OBOIIld AU 3aKyCKI/I.
OTO UCTOYHUK ACTKOYCBOSIEMBIX OEAKOB, YTACBOAOB, AU-
[IMAOB, HE3aAMEHVMBIX JKUPHBIX KICAOT, q)OC(bopa, JKeAesa,
KAAbLIV, [IUHKA, TuaMuna, pudodaasuta, Butamuia E,
TIMIIIEBBIX BOAOKOH 1 caxapa [13]. Ouminenmsle 3eaeHsie
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600bI NCTIOAB3YIOTCS B KAUeCTBe OAHOTO M3 KOMIIOHEHTOB
AN HpI/IrOTOBAeHI/IH OBOIIHBIX CMeCCﬁ, a 3p€AbI€ CYLHEH])IQ
CeMeHa MCIIOAB3YIOTCSI AASL TIPOU3BOACTBA IIPOAYKTOB 13
OBOIITHOM COM, GAArOAapsl BBICOKOM TMIIEBON 11eHHOCTU
(ICAR-Research Centre for Eastern Region, FSRCHPR, Ranchi,
Jharkhand).

[TOMUMO TIUTATEABHOM II€HHOCTHU, COSl OBOIIHAS
00AaAaeT 1 AeUeOHBIMU CBOMCTBAMI. OHA COACPIKUT U30-
¢baaBoHbI AT PUTOICTPOTEHBI, TIPEACTABASIONIIE COOOM
HOAI/I(l)CHOAbI, KOTOpre YLIaCTByIOT B pel"yAF{LII/H/I ypOBHH
XOAeCTCpI/IHa, CHVDKAsL pI/ICK paSBI/ITI/IH paKa, I'I/[HepTOHI/II/I,
0CTeOoropo3a 1 cepAevHbIX 3a6oaeBanuil [8]. CoraacHo oT-
LIeTy [¢] BpraHlI/IBaHI/II/I OBOH_IHOI;I cou, OHY6AI/IKOB3.HHOMY
B 2011 r. USDA-ARS 1 Department of Crop Sciences sto
— TIOCTOSIHHO pacTymuil peiHOK. OCHOBHOE OTAUYME B
BBIPAIIVBAHUN OBOIIHOW COM OT 3€PHOBOM, 3aKAI0UAETCSI
B OFpaHI/I‘IeHHOM HpI/IMeHeHI/II/[ arpOXI/IMI/I‘{eCKI/IX CpeACTB.
OsotHyto co10 COOMPAIOT AASI UCTIOAB30BAHUS B CBEYKEM
BUAE, TI09TOMY M30eraioT MCIIOAb30BAHNE CHUCTEMHBIX
NHCEKTUIIMAOB " TIECTULIMAOB. OBOH_IHaH COs1 MeeT
OOABIIION TTOTEHIINAA AAS UPOKOTO KyABTUBUPOBAHMUS,
a paclIMpeHne acCOPTUMEHTA IOAE3HbBIX AASL UeAOBeKa
BUAOB OBOIIEN CIIOCOOCTBYET TIOBBIMICHUIO TIUIIEBON
oesonacuoctu [20].

[omyastpu3anyist THPOPMALIMN O TTOAE3HBIX AASL 3A0-
POBbS 1 TMTATEABHBIX CBOVICTBAX OBOIIHON COM, 1 PACTy-
H_II/II;I CHpOC Kak Ha BHyTpeHHeM7 TAK 1 HA Me)KAYHapOAHOM
prHKa_X7 HpI/IBeAI/I K y'BeAI/I‘leHI/IIO TIOCEBHBIX HAOH.IaAeI;I TIOA
9TOI1 KyABTYpOH B cTpaHax Aszuu Ha 28—40% 3a rocaeanue
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IIATHAALIATD AeT, a Taroke B CeBepHoil n IOxHO0M AMepuike,
Esporte [2] u cTpanax Adpukn k tory ot Caxapet [9]. He-
CMOTpS Ha TO, YTO OBOIIIHAS COsl ellle HEAOCTATOYHO W3-
BecTHa B EBporte, Adppuke, IOsxu01 1 3anaanont Asuu, ona
AKTUBHO BO3ACABIBACTCS U ITOTPEOASIETCSl HACeAeHMEM Boc-
TouHoi1 1 IOro-Boctounon Asun 1 UrpaeT BaxKHYIO POAD B
IIUTAHUN 11 CEABCKOM XO3SIFICTBE B 3TUX perronax. Cripoc
Ha OBOIIHYIO COI0 MEAAEHHO PACTeT, OCOOCHHO TOCAe
COVID-19. Muposoit osommro# nentp (World Vegetable
Center South Asia, India) pacripoctpanua nndopmarimio
0 TIepPCIIeKTUBAX BBIPAIIMBAHNUS U IIEHHBIX CBOMCTBAX COU
OBOLIHOM BO MHOTUX CTpaHax mupa [13].

PaszanuHble cOpTa COM UyBCTBUTEABHBI K N3MEHEHUIO
YCAOBUI BHEITHEH CpeAbl. HeoOX0ANMO 1CCAeAOBATD B3a-
VMOACTICTBIE MEKAY T€HOTUIIOM 1 OKPY>Kalollleil CPeAOH,
YTOOBI BBISIBUTb PA3ZHOBMAHOCTY, YCTOMUMBBLIC B PA3AMY-
HBIX cpeAax [1]. UroOsbl BblpaimnBaHue 3aamame OBIAO
KOMMEPUECKI BBITOAHBIM, ITPOM3BOAUTEAID HEOOXOAMMO
3HATb, KAKVE COPTA IIPUTOAHBI AASI BBIPALIVBAHWS B AAHHO
MectHocTu [5, 9, 11, 30].

Cost — oueHb cBeTOAIOOUBOE pacTenue. [Ipoaoaku-
TEABHOCTb AHSI M THTEHCHBHOCTD CBETA BASKHBI AASI IIBETE-
HUS 1 TIPOAOASKUTEABHOCTY TIePUOAA BeTeTalluy, BAUSA Ha
POCT, BLICOTY PACTEHUIL 1 YPOKATHOCTb. CBEACHUI 10 COM
OBOIITHO O IIPUTOAHOCTU €€ COPTOB AASL BBIPAIIIMBAHNUS B
pasHbIx peruonax Poccun, 06 nx (PeHOAOTMUECKUX OCO-
OGEHHOCTSIX, IINTATEABHOCTH 1 TIPOAYKTUBHOCTH, B HAyYHO
AUTEpaType elle HEAOCTATOUHO.

B Poccuu cymiectsyeT mipoOaeMa aeduiinta Oeaka B
nuTaHny HaceAeHust. OAHVUM U3 PEIICHNT SIBASICTCSI BHE-
ApeHre 00raTbIx OeAKOM KyABTYP, TAKUX, Kak cos [32].
B cBasu ¢ stum ¢ 2015 I. IpOBOAATCA UCCACAOBAHUA T10
aAANTANM 1 MHTPOAYKIIMY OBOIIHBIX T€HOTUIIOB COM B
DeAeparbHOM HAyYHOM IIEHTPE OBOIIEBOACTBA M arpo-
OUOTEXHOAOTMYECKOM AeTIapTaMeHTa ATpapHO-TeXHOAO-
ruvyeckoro nHctutyta PYAH. B nactosiiiee Bpems Hamu
IIPOAOAKACTCS ICCAEAOBAHNE KOAAEKIIMOHHOTO MaTepraaad
cou opotHon (2019-2023 T.) ¢ 11eABIO U3YUeHNsT BAVS-
HIEe MUKPOOMOAOTUYECKNX YAOOPEHMI Ha ypOKailHOCTb
11 OMOXMMUYECKUI COCTaB COPTOOOPA3110B COU OBOLIHOM,
a TAK’KE BBIACACHUSI COPTOOOPA3IIOB, TIEPCIIEKTUBHBIX AASL
CeACKIINN 1 BO3ACABIBAHWSL B HeuepHoszeMHo 30He Poccum.

3HavyeHUe U MUIeBas IEHHOCTb COU OBomHOﬁ.

OsomHast cost MOXKeT AaBaTb A0 10 T/ra ToBapHBIX
CBEKMX CTPYUYKOB. Kpome TOro, ee AMCTbS SBASIOTCS TIW-
TAaTeABHBIM KOPMOM, U BMeCTe CO CTeOASMU AQIOT TIOYBE
riocae pasaoskerust okoao 120 xr asora (N), 18 kr pocdopa
(ons) u 120 xr kaams (K,O) [17]. TTommumo Goratoro
COACPYKAHMS MUKPOAEMEHTOB 1 BUTAMUHOB, OBOIIHA
COSI COACPIKUT CTOABKO YK€ MaKPOIACMEHTOB, CKOABKO 1
3epHoBasi. Hampumep, B epecueTe Ha cyxyio maccy 100 T
COM OBOITHOM coAepsKaT 477 KKaa, 41,3 r 6eakos, 31 T
yraesoAos 1 21,9 r aunmaos, a 100 1 3epHOBO# Cou co-
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AeprKat: 475,4 kkaa, 40,2 T 6eakos, 32,1 T yraeBOAOB 1
21,6 T aurmaos (madn. 1) [26].

Harmm nccaeAOBaHVS TIOKA3aAU, YTO CPeAHee 3Haue-
HUE B KOAEKIIMOHHBIX 00pa3liaX CoU OBOIIHOM: COACPIKa-
Hust skupa — 15,29%), 6eaka — 36,26%, Baaru — 7,01 %,
kaeTuatk — 3,07% 1 30a61 — 4,84%. AHaAM3BI IPOBO-
Aananch Ha  anaansarope NIRS DA 1650 (FOSS).

Cost coaepskurt 0,04-0,24% nsodaasonos. V3secTHO,
YTO €XKeAHEBHOE IOTpebAeHNe YeAOBEKOM M30(AABOHOB
COM MOJKET YBEAUYUTDb [AOTHOCTb KOCTEH, TeM CaMBIM
CHIDKASL PUCK 0CTeoropo3a. [lorpedaenne n30haaBoOHOB,
00AAAQIOIIINX AaHTUOKCUAAHTHBIMU CBOMCTBAMMU, CIIOCOO-
CTBYeT CHIDKEHUIO COACPIKAHII B KPOBU AUIIOIIPOTENAOB
HU3KOU ITAOTHOCTH, TIOMOTAeT IIPEAOTBPATUTh YBEAUUCHNE
[IPOCTATHL y UeAOBEKA, U CHU3UTDb PUCK HEKOTOPDIX BUAOB
paka [12].

KavecTBO M XapaKTepPUCTUKH COU OBOLIHOI

KauecTBo 5Aamame oneHMBaeTca B Snonum mo tpem
OCHOBHBIM TIapaMeTpaM: BKYC, CAGAOCTb 1 TeKCTypa IIo-
9TOMY, CEACKIIMOHEePbl OCHOBLIBAIOT BHIOOP copTa II0
CACAYIOIIMM KPUTEPHSM: BHEIIHWII BUA, BKYC, TEKCTypa,
apomar 1 TMIIeBas 11I€HHOCTb. BKyc ompeaeasietcst ca-
Xapo3011, TAYTAMUHOBOM KNUCAOTON 1 aaaHuHOM [6, 10].
[MpusHaky KauyecTba U MPEANIOYTEHUs MOTpeOuTeAel,
OCHOBAHHBIe Ha OPTaHOACTITUYCCKUX XaPAKTePUCTUKAX,
6bIAT 0603HAYEHDBI B OCHOBHBIX CTPAHAX, TAC TIPOU3BOAUTCS
saaMame (PUCYHOK). ABTOPbI OTIPEACAMAT HAOOACE BayKHbIE
AAsL TIOTPeOUTEAC XapaKTePUCTUKI KavecTBa, TaKKe Kak
KPYIIHBIII PasMep CeMsIH, BEICOKOE COACPYKaHMe caxapa U
SIPKO-3eA€HBIN 11BeT [4, 16].

3eAeHBIe CTPYYKM COOMPAIOT, KOTAA CeMeHa 3arlOA-
Ha10T oT 80% Ao 90% mmpuHbl cTpyuka. OBOIIHAS OT-
AMYAeTCSl OT 3€PHOBOM COM KPYTIHBIMU CeMeHaMmu, 6oaee
BBICOKIM COACPIKAHMEM CaxapoB, 6oaee 75% CTPYUKOB CO-
AeprKaT 2 1 3 ceMeH!, MOPPOAOTUIECKN CTPYIKN AOAYKHBIL
nMeThb Geroe orryteHve [29], TIPeAouTUTEAPHO PEAKOe 1
msirkoe [7, 24]; py6unKk AOASKeH OBITh CBE TAO-KOPUYHEBBIM
VAY CePbIM; AAUHA OOABIIIMHCTBA CTPYIKOB — He MeHee 5
oM. LIBeT cTpyuka — Hanboaee 3aMeTHOE KadecTBo. COHOp
YPOJKasi IIPOM3BOANTCSI MESKAY CTaaussMu pocta RO u R7
(maba. 2), oka CTpydoK eine 3eaensiit [3, 7]. TaasHOM
XaPaKTePUCTUKON SBASCTCS TIPUATHDBIN apOMAT U CAAAKIT
BKYC CTPY4Ka.

Macca 1000 cemsir oBoIHOM cout KoaeOaeTcst oT 230
A0 250 1, IO cpaBHeHUIO ¢ 3epHOBOU coert (140-150 r).
WccaepoBanns, mpoBeaeHHble B IHAMM, TIOKa3aAn pas-
AUV B TIEPUOAC 3aTIOAHEHUs CTPyUKa: 0T 02 A0 72 AHel
y OBOIIHOI cou, 10 cpaBHeHuto ¢ 70-73 AHAMU y cOn
seprosoit [9, 25].

Bo Bpemst c6opa yposkast OBOIIHAsI COsl UMeeT Goaee
HU3KUI YPOBeHb MHIMOWTOPOB TPUIICUHA, MEHBIIE He-
TIepPEBAPUBAEMbBIX OAMTOCAXaPUAOB 1 GOAbIIIE BUTAMUHOB,
YeM 3ePHOBasl COsl, BRICYIIEHHAS B 110Ae. CUNTAeTCs, UTO
6oaee KpYIIHBIE CeMeHA IIPEBOCXOAST 3ePHOBYIO COIO T10
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Ta6n. 1. CopepikaHue NUTaTeNIbHbIX BELECTB B OBOLLYHON COE MO CPABHEHUIO C APYrUMU 6060BLIMM OBOLLAMM
1 3epHoBoW coeit Ha 100 1 [26]

ITurareAbHble Osormmas cost | Topox (cbIpoit | 3eaemslil Topo- Cost 3epHOBast (Tex- OBorHas cost 3epHoBast Cost
3AeMEHTbL (cpipast) CTPYYOK) ek (ceMeHa) HIIYECKast CIIEAOCTD) (cyxas)*** (cyxas)***
Oueprust (KKaa) 135 43,0 93,0 417,00 477,00 475,38
Boaa (1) 71,70 86,60 76,50 12,50 0 0
Beaox (r) 11,70 2,90 6,90 35,30 41,30 40,24
Aurma (1) 6,20 0,10 0,40 19,00 21,90 21,66
Yraesoast (1) 8,80 9,90 15,30 28,20 31,0 32,15
3oaa (1) 1,60 0,50 0,90 5,00 5,65 5,70
Munepaabl
Na (mr) 1,00 1,0 1,0 1,0 3,53 1,14
K (wmr) 590,0 160,0 340,0 1900,0 2083,0 2166,0
Ca (mr) 58,0 32,0 23,0 240,0 205,0 273,60
Mg (mr) 62,0 21,0 37,0 220,0 219,0 250,80
P (mr) 170,0 62,0 120,0 580,0 600,0 661,20
Fe (vr) 2,70 0,60 1,70 9,40 9,53 10,72
Zn (mr) 1,40 0,40 1,20 3,20 4,94 3,65
Cu (mr) 0,41 0,08 0,19 0,98 1,45 1,12
Mn (Mr) 0,71 0,22 0,48 1,90 2,51 2,17
Buramunbt
A(pg) * 22,0 34,0 35,0 1,0 77,70 1,14
E (mr) 0,80 0,40 0,10 1,80 2,82 2,05
K (ng) 30,0 33,0 27,0 18,0 106,0 20,52
B1 (mr) 0,31 0,13 0,39 0,83 1,09 0,95
B2 (mr) 0,15 0,09 0,16 0,30 0,53 0,34
Huaums (vr) 1,60 0,70 2,70 2,20 5,65 2,51
B6 (wmr) 0,15 0,09 0,15 0,53 0,53 0,60
B12 (mkr) 0 0 0 0 0 0
Doanesast KUcA0Ta, B9 (Mkr) 320,0 53,0 76,0 230,0 1130,0 262,20
TTanToTeHoBas KcAoTa (Mr) 0,53 0,22 0,63 1,52 1,87 1,73
C (mr) 27,0 43,0 19,0 Tr* 95,30 0
* OKBUBAACHT peTrHOAQ; Tr** Cymma Tpaccuposry; *** basa cyxoro seca.
Pasmep cTpyuka
LBer cTpyuka
_ | Mopdonoruueckue | |
HPU3HAKK Crazocts
OnyueHHOCTh —  (comepxkanue
YIJICBOJIOB)
Kauecrso — | | Conepxanue 2-3 _
CEMEsH B CTPyUKe Xopounii BKyc
I (comepxaHue
Kaucerso | AMHHOKHCJIOT)
IPOyKTa
XUMUUECKUit
COCTAR Huskoe coneprxanne
[MuTarensHbie m UHIHOMTOPOB
BEIICCTBA TpUncuHa
— Tekctypa

MokasaTenu KayecTBa com 0BOLWHON [26]
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Ta6n. 2. Cragum paseutusa com Glycine max L [3]
Craaust pa3BUTHsL Haspanue Ornmcanue

R1 Havaao usetenus Cdopmrposancst XoTst GbI OAMH TIEPBbII IIBETOK

R2 [NoAnoe 1BeTeHME PacKpbIThI LIBETOK B OAHOM U3 ABYX BEPXHUX Y3A0B

R3 Havaao popmuposatnst 606a Aanna 606a 4,75 MM Ha OAHOM U3 BEPXHUX YeThIPeX Y3A0B Ha
OCHOBHOM CTe0Ae

R4 IMoanocTbio chopMupoBasImiics 60606 Aanna 606a 2 CM Ha OAHOM 13 BEPXHUX Y€ThIPEX Y3A0B Ha OCHOB-
HOM cTeOAe

R5 Hauaao oOpasobanust cemst CemeHa AOCTUIalOT 3 MM B AAUHY B 600€ Ha OAHOM U3 BEPXHUX
YeThIPEX Y3A0B Ha OCHOBHOM CTebAe

R6 TToAHOCTBIO CPOPMUPOBABIINECS CEMEHA 3eaénpie cemMeHa B 600e Ha OAHOM M3 BEPXHIX 9eThIPEX Y3A0B Ha
OCHOBHOM CTeOAe

R7 Havaao cospesanust OAMH TI0AHOCTBIO cPOPMUPOBABIINIACS GO0 HAa OCHOBHOM CTeOAe,
KOTOPBbII1 AOCTHT CBOETO 3PEAOTO IIBeTa

R8 TToAHOCTBIO CO3pPEBIIINE CeMeHa 95% 60008, KOTOPbIe AOCTUTAK CBOCTO 3PeAOTo IBeTa. [locae Ha-

(HacTymaeHVe GHOAOTITUECKOT CTIAOCTH ) crymaenust asel R8 HeobxoanMo 5-10 AHeT ¢ cyXoil 10ToAoi, 6e3

OCAAKOB, YTOOBI BAAKHOCTb B CeMEHAX OIyCTHAACH HIDKe 15%

BKYCY, TEKCType 1 ITPOCTOTe IIPUTOTOBACHMs. Y Heé Hoaee
KPYIIHbIE, AeTKO Pa3pyllalolinecs CTPYyYKH, ceMeHa C
XPYIIKOU CEMEHHOU 0O0AOUKON U CTeOAU, KOTOPble MOIYT
MeTh HECKOABKO y3A0B 0e3 cTpyukos [17, 20].

ITpuroroBaeHune u ynorpe6AeHIEe COM OBOIIHOM

Kak y>ke yroMIHAAOCH BbIIlIE, SAaMaMe BBICOKO lie-
HUTCS B palinoHe yeaoseka. On Oorat Butamuaamu B u C,
COACPIKUT KAADBIIIL, YKEAC30, IIUHK, MUIIEBble BOAOKHA 1
6eAOK. DTO OTAUYHBIN UCTOYHUK aHTMOKCUAAHTOB 11 M30-
¢aasonoB [11]. Baaroaapst BLICOKOMY COACPIKaHUIO OeAKa
COsl OTepeykaeT Apyrue OeAKOBbIe KYABTYDBI, ¥ AWIIb B
MEHbIIIEN CTEIIeHN YCTYIIAeT KUBOTHOMY MSICY 1 KyPUHBIM
AilaM. DAaMamMe CTAHOBUTCS BCee OOAee TIOMyASPHBIM BO
Bcem Mupe [11, 30]. B mocaeAHMe AeCATUACTHS CIIPOC Ha
OBOIIIHYIO COIO 3HAYMTEABHO BBIPOC OAATrOAAps ee THTa-
TEAbHBIM CBOWCTBAM U PACTYILEMY CIIPOCY Ha 3AOPOBYIO
iy [4, 31].

BeposTHO, Aydmmil croco® MCIOAb30BAHMS OBOILI-
HBIX COEBBIX 6000B — 3TO COOUpATh 3eACHbIC He3peAble
CTPYYKU IIOCAE TOTO, KaK CEMeHA AOCTUTAU TIOAHOTO Pas-
Mepa, HO AO TOTO, KaK HauHeTCsl TIOKeATeHre (3Ta CTaAust
0OBIMHO AOCTUIAETCsl IIPUMEPHO 33 2 HEACAU AO TIOAHOW
3peaoctir). boaee aaMTeAbHOE Bpemsi cOopa yporkas Mo-
KeT OBITb TIOAYHYEHO IIPU BHIPAIMBAHUN COPTOB C PA3HBIM
CPOKOM CO3peBaHMsL NAM TIPU HECKOABKIX CPOKAX T10CeBa.
Cnoco6 ynoTpeOAeHUs 3aKAIOHYAETCS B TOM, YTOObBI IIPO-
KUTSITUTb CTPYYKU B TEUEHUE BCEro 4-5 MUHYT, MOXKHO
B CAETKA IOACOAEHHOI BOAE, IIOCA€ YEro CeMeHa MOYKHO
AETKO BBIAABUTD (OOOAOUKN HECHEAOOHEI) 1 €CTh, AU AO-
6aBASTD B CyTIbl, CAAATDL, JKAPEHBII PUC MAL APYTHE OAIOAA
110 BbI6OpY. OHU IIPUATHBI HA BKYC KaK B XOAOAHOM, TaK U
B TOPSIYEM BUAC, A TIPUBACKATEABHDII1 SIPKO-3€ACHBII 1[BET
YAYHIIIaeT BHEITHUI BUA €Abl. [locae TIPUrOTOBACHMS MX
MOJKHO 3aMOPO3UTh B CTPYUKAX UAV M3BACUD U3 HIX AAS T10-
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CAGAYIOIIIETO UCIIOAB30BAHMS BHE ce30Ha. [IpenmytiecTso
YIOTpeOACHUs B TIMILY HE3PEAbIX CeMsIH 10 CPaBHEHMIO
CO CIIEABIMH, TIOMMMO AYHIIIETO BKYCd 1 BHEIITHETO BUAQ,
11 TOpa3A0 6oAee KOPOTKOTO BPEMEHU IIPUTOTOBACHMS, 3a-
KAIOUaeTCsI B TOM, UTO OHU Ay4Ille yCBAUBAIOTCSL, TIOCKOABKY
CAOYKHBIE YTACBOABI (OAUIOCAXAPUADL) 3PEABIX CEMsH ellle
He chopmupoBaauncs [22].

Osomrnble coeBble 600BI TaKKe MOXKHO COXPaHATDh
IIyTeM 3aMOPKMUBAHUS MAU KOHCepBUposaHus. Cos
OBOIIHOTO TUIA — 3TO COSI C HEMHOTO 00Aee KPYIIHBIMU
CeMEHAMU U AyYIINM BKYCOM, YeM THIINYHAsL «TIOACBASI»
NAM «3epHOBAST» cOst. OOBIMHO MM TPeOyeTcsl MEHbIIIE Bpe-
MEHH, 4TOObl Pa3MATYNUTLCS BO BPeMsI TIPUTOTOBACHWS, 1
MHOTHTE COPTa UMEIOT SIIIOHCKYI0 POAOCAOBHYIO.

BoiBOABI

IToxkaszaTeAn KauecTBa, TaKue, KaK TEMHO-3€ACHbIC
CTPYYKU YeTKOM (POPMBL, 3HAUUTEABHOE YICAO CTPYUKOB,
TIPUTOAHBIX AASL MEXaHU3UPOBAHHOM YOOPKH, yCTOMYN-
BOCTb K KOA€OAHUAM Temrieparyp, 60aee AAUTEAbHBIN
TIepuoA cOopa yposKast M CAAAKIN, MMKAHTHBIN BKyC 0e3
MHTUOUTOPOB TPUTICKHA, SIBASIIOTCSI OCHOBHDBIMI 1IEASIMU
CEAEKIIMU COM OBOIIHOM. B 1eaoM, moTeHmnmaa yposxar-
HOCTU TaKOM COM BBICOK, M 3Ta KYABTYpa MOXKET CTaThb
OTAUYHBIM UCTOYHUKOM COAAaHCUPOBAHHOTO MUTAHUS
AASL ATOAEH C OTPaHMYeHHBIMI pecypcaMu 6eAKa 1 aHTU-
OKCHAQHTOB.

Takum o6pazom, pabOTBI TIO MHTPOAYKIIMM U aAarl-
Talluy COPTOB COU OBOIIHOM, UCMOAB30BAHUE X KaK AAS
HETIOCPEACTBEHHO TUIEBBIX 11eACH, TaK U B Ka4eCTBe UC-
XOAHOTO MaTePUAAA AASL CEACKIINN, ACAAIOT HEOOXOANMbIM
Pa3paboTKy CTpaTer1y MMPOM3BOACTBA 1 KOHTPOAS KauecTBa
CeMSTH OBOITHON COM C BLICOKMMU TTOKa3aTeAsMI KauecTBa
U YPOKAMHOCTU U 9AeMEHTOB 3(PPEeKTUBHON COPTOBOM
arpoOTeXHUKU.

Teopetnueckue u npuknagHsie npo6nemsl ANK Ne1 2023



—

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

O6uwee semnepenve, pacTeHUEBOACTEO

Autepatypa

. Soler, S. Use of embryos extracted from individual Cannabis sativa seeds for genetic studies and forensic applications/ S. Soler,

D. Borras, S. Vilanova, A. Sifres, I. Andujar, M. R. Figas, et al., // Journal of forensic sciences. -2016. -vol. 61. -pp. 494-500.

_Klir, Z. An overview on the use of hemp (Cannabis sativa L.) in animal nutrition/ 7. Klir, J. Novoselec, and Z. Antunovié //

Poljoprivreda. -2019. -vol. 25. -pp. 52-61.

. Rezapour-Firouzi, S. Immunomodulatory and therapeutic effects of Hot-nature diet and co-supplemented hemp seed, evening

primrose oils intervention in multiple sclerosis patients / S. Rezapour-Firouzi, S. R. Arefhosseini, E Mehdi, E.-M. Mehrangiz,
B. Baradaran, E. Sadeghihokmabad, et al.,//Complementary Therapies in Medicine. -2013. -vol. 21. -pp. 473-480.

. Senila, L. Chemical, Nutritional and Antioxidant Characteristics of Different Food Seeds / L. Senila, E. Neag, O. Cadar, M. H.

Kovacs, A. Becze, and M. Senila// Applied Sciences. -2020. -vol. 10, -p. 1589.

. Mantovani, A. Decoy receptors: a strategy to regulate inflammatory cytokines and chemokines / A. Mantovani, M. Locati, A.

Vecchi, S. Sozzani, and P. Allavena//Trends in Immunology. -2001.-vol. 22, -pp. 328-336.

.Hanna, A. Inflammatory Cytokines and Chemokines as Therapeutic Targets in Heart Failure / A. Hanna and N. G. Frangogiannis//

Cardiovascular Drugs and Therapy. -2020. -vol. 34, -pp. 849-863.

. Polepalle, T.Acute Phase Proteins and Their Role in Periodontitis: A Review / T. Polepalle, S. Moogala, S. Boggarapu, D. S. Pesala,

and E B. Palagi // ] Clin Diagn Res. -2015. -vol. 9. -pp. Ze01-5.

. Forestier, A. Altered B lymphocyte homeostasis and functions in systemic sclerosis / A. Forestier, T. Guerrier, M. Jouvray,

J. Giovannelli, G. Lefevre, V. Sobanski, et al.// Autoimmunity reviews. -2018. -vol. 17. -pp. 244-255.

. Kim, P. S. Cannabis for pain and headaches: primer/ P. S. Kim and M. A. Fishman //Current pain and headache reports, -2017.

-vol. 21. -pp. 1-11.

Wang, S. Cannabisin F from hemp (Cannabis sativa) seed suppress lipopolysaccharide-induced inflammatory responses in BV2
microglia as SIRT1 modulator/ S. Wang, Q. Luo, and P Fan// International Journal of Molecular Sciences. -2019. -vol. 20. -p. 507.

Abrahamsen, F Effect of Varying Levels of Hempseed Meal Supplementation on Humoral and Cell-Mediated Immune Responses
of Goats/ E Abrahamsen, G. Reddy, W. Abebe, and N. Gurung// Animals. -2021.-vol. 11. -p. 2764.

Olivieri, D. N. Genomic structure and expression of immunoglobulins in Squamata / D. N. Olivieri, E. Garet, O. Estevez,
C. Sanchez-Espinel, and E Gambon-Deza // Molecular immunology. -2016. -vol. 72. -pp. 81-91.

Haradanhalli, R. S. Defining the volume of rabies immunoglobulins/rabies monoclonal antibodies requirement for wound infiltration
of category 11 animal exposures—an exploratory study / R. S. Haradanhalli, N. Kumari, M. K. Sudarshan, D. A. Narayana, R. M.
Prashanth, and J. Surendran// Human Vaccines & Immunotherapeutics. -2021. -vol. 17. -pp. 5355-5360.

Sarkar, B. Selenium Nanoparticles for Stress-Resilient Fish and Livestock/ B. Sarkar, S. Bhattacharjee, A. Daware, P Tribedi,
K. Krishnani, and P Minhas // Nanoscale Research Letters. -2015.-vol. 10.

Ferguson, L. R. Selenium and its’ role in the maintenance of genomic stability / L. R. Ferguson, N. Karunasinghe, S. Zhu, and
A. H. Wang //Mutation Research/fundamental and molecular mechanisms of mutagenesis. -2012. -vol. 733. -pp. 100-110.

Sordillo, L. M. Selenium-dependent regulation of oxidative stress and immunity in periparturient dairy cattle/ L. M. Sordillo //
Veterinary Medicine International. -2013.

Graugnard, D. Blood immunometabolic indices and polymorphonuclear neutrophil function in peripartum dairy cows are altered
by the level of dietary energy prepartum / D. Graugnard, M. Bionaz, E. Trevisi, K. Moyes, ]J. Salak-Johnson, R. Wallace, et al.,
// Journal of Dairy Science. -2012. -vol. 95. -pp. 1749-1758.

Wang, L. Pentraxin 3 recruits complement factor H to protect against oxidative stress-induced complement and inflammasome
overactivation / L. Wang, M. Cano, S. Datta, H. Wei, K. B. Ebrahimi, Y. Gorashi, et al. // The Journal of pathology. -2016. -vol.
240. -pp. 495-5060.

Sadeghian, S. Nanoparticles of Selenium as Species with Stronger Physiological Effects in Sheep in Comparison with Sodium
Selenite / S. Sadeghian, G. A. Kojouri, and A. Mohebbi//Biological Trace Element Research. -2012. -vol. 146. -pp. 302-308.

Shamri, R. Eosinophils in innate immunity: an evolving story/ R. Shamri, J. J. Xenakis, and L. A. Spencer // Cell Tissue Res.
-2011. -vol. 343. -pp. 57-83.

Sadeghian, S. Nanoparticles of selenium as species with stronger physiological effects in sheep in comparison with sodium selenite
/S. Sadeghian, G. A. Kojouri, and A. Mohebbi// Biological trace element research. -2012. -vol. 146. -pp. 302-308.

lannaccone, M. Whole blood transcriptome analysis in ewes fed with hemp seed supplemented diet / M. Iannaccone, A. Ianni,
E Contaldi, S. Esposito, C. Martino, E Bennato, et al.// Scientific Reports. -2019. -vol. 9. -p. 16192.

Skypala, I. J. Cannabis-related allergies: An international overview and consensus recommendations / I. J. Skypala, S. Jeimy,
H. Brucker, A. P Nayak, 1. I. Decuyper, J. A. Bernstein, et al.// Allergy, vol. n/a.

Jackson, B. An emerging allergen: Cannabis sativa allergy in a climate of recent legalization / B. Jackson, E. Cleto, and S. Jeimy//
Allergy, Asthma & Clinical Immunology. -2020. -vol. 16. -p. 53.

Nayak, A. P. Characterization of Cannabis sativa allergens/ A. P Nayak, B. J. Green, G. Sussman, N. Berlin, H. Lata, S. Chandra,
etal. // Ann Allergy Asthma Immunol. -2013. -vol. 111. -pp. 32-7.

Kobashi, Y. The difference between IgM and 1gG antibody prevalence in different serological assays for COVID-19; lessons from
the examination of healthcare workers /Y. Kobashi, Y. Shimazu, Y. Nishikawa, T. Kawamura, T. Kodama, D. Obara, et al.// Int
Immunopharmacol. -2021.-vol. 92. -p. 107360.

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK 37



O6uee semnenenve, pacTeHUEBOACTBO

27. Vodolazska, D. Effects of dietary hemp seed oil to sows on fatty acid profiles, nutritional and immune status of piglets/ D.
Vodolazska, C. Lauridsen // Journal of Animal Science and Biotechnology. -2020. -vol. 11. -p. 28.

28. Stastnik, O. The Milk Thistle Seed Cakes and Hempseed Cakes are Potential Feed for Poultry/ O. Stastnik, L. Pavlata, and E.
Mrkvicova // Animals. -2020. -vol. 10. -p. 1384.

29. Kachooei, R. The effect of nano-selenium, seleno-methionine, and sodium selenite on milk production, selenium and IgG levels
of Khalkhali goats and their kids/ R. Kachooei, H. Abdi Benmar, Y. Mansouri, and J. Seif Davati// Journal of Animal Science
Research, -2019. -vol. 29, -pp. 57-71.

30. Mohammadi, E. Nano selenium improves humoral immunity, growth performance and breast-muscle selenium concentration of
broiler chickens / E. Mohammadi, H. Janmohammadi, M. Olyayee, J. A. Helan, and S. Kalanaky// Animal Production Science.
-2020. -vol. 60. -pp. 1902-1910.

31. Li, Y. Effects of Nano-selenium Poisoning on Immune Function in the Wumeng Semi-fine Wool Sheep /Y. Li, J. He, and X. Shen
// Biological Trace Element Research. -2021.-vol. 199. -pp. 2919-2924.

32. Abdelnour, S. A. Nanominerals: Fabrication Methods, Benefits and Hazards, and Their Applications in Ruminants with Special
Reference to Selenium and Zinc Nanopatrticles / S. A. Abdelnour, M. Alagawany, N. M. Hashem, M. R. Farag, E. S. Alghamdi,
E U. Hassan, et al. // Animals, -2021. -vol. 11. -p. 1916.

33. Khajeh Bami, M. Effects of dietary nano-selenium supplementation on broiler chicken performance, meat selenium content,
intestinal microflora, intestinal morphology, and immune response / M. Khajeh Bami, M. Afsharmanesh, M. Espahbodi, and E.
Esmacilzadeh // Journal of Trace Elements in Medicine and Biology. -2022. -vol. 69. -p. 126897.

34. Zommara, M. A. Growth performance and immunity response of suckling friesian calves fed on ration supplemented with organic
or nano selenium produced by lactic acid bacteria/ M. A. Zommara, Shams, A. Sh., M. E. Sayed-Ahmed, and M. M. El-Nahrawy//
Egyptian Journal of Nutrition and Feeds. -2020. -vol. 23. -pp. 205-217.

35. Boostani, A. The effects of organic, inorganic, and nano-selenium on blood attributes in broiler chickens exposed to oxidative stress/
A. Boostani, A. A. Sadeghi, S. N. Mousavi, M. Chamani, and N. Kashan// Acta Scientiae Veterinariae. -2015. -vol. 43. -pp. 1-6.

36. Zhang, J. M. Cytokines, inflammation, and pain/ J. M. Zhang, J. An // Int Anesthesiol Clin. -2007. -vol. 45. -pp. 27-37.

37. Ng, P. C. Proinflammatory and anti-inflammatory cytokine responses in preterm infants with systemic infections / P. C. Ng, K.
Li, R. P O. Wong, K. Chui, E. Wong, G. Li, et al.// Archives of Disease in Childhood - Fetal and Neonatal Edition. -2003. -vol.
88. -pp. F209-F213.

38. Tanaka, T. IL-6 in inflammation, immunity, and disease / T. Tanaka, M. Narazaki, and T. Kishimoto // Cold Spring Harb Perspect
Biol. -2014. -vol. 6. -p. a016295.

39. Abdou, R. H. Antioxidant and Anti-Inflammatory Effects of Nano-Selenium against Cypermethrin-Induced Liver Toxicity / R.
H. Abdou, N. Sayed // CellBio. -2019. -vol. 8. -p. 53.

40. latroudi, A. Growth-inhibitory effects of biogenic nano-selenium in colon cancer cells / A. latroudi. -Alexandroupolis, 2018. - 48 p.

41. Peyravian, N. The Anti-Inflammatory Effects of Cannabidiol (CBD) on Acne / N. Peyravian, S. Deo, S. Daunert, and J. J. Jimenez
// J Inflamm Res. -2022. -vol. 15. -pp. 2795-2801.

F. E. Mullo Panoluisa, D. C. Diouf, N. A. Semonova, E. V Romanova

Peoples’ Friendship University of Russia
mfreddy.28fm@gmail.com

MAIN CHARACTERISTICS OF VEGETABLE SOYBEAN (GLYCINE MAX L. MERR.)

The soybean is an amazingly versatile crop, it is one of the most economically important leguminous crops, ranking
first among them in the world in terms of cultivated areas. Edamame is a specialty soybean (Glycine max (L.) Merr.]
harvested as a vegetable when the seeds are immature (R6 and R7 stage] and have expanded to fill 80
to 90 percent of the pod width. Vegetable soybean is as nutritious as other soybean products, and a good source
of protein, vitamins A, K and E, dietary fibres and ascorbic acid and its characteristic flavour is widely appreciated
in Asia. Morphologically, edamame pods should have white pubescence, preferably sparse and soft; the hilum
should be light brown or gray; the pods must have two or three seeds; most pods should be at least 5 cm long;
days to R6 range from 77 to 93 days after sowing; 100-seeds weight of vegetable soybeans (230—250 gJ;
the pods should be completely green, with no hint of yellowing. The consumption of edamame can also really
contribute to reducing nutritional deficiencies in people, through its great nutritional content and good health
benefits. The variety of vegetable soybean varieties is significant in China, but not enough in other countries,
they can vary in height and early maturity. Therefore, it is very important know which varieties are suitable
for cultivation in different regions of Russia, what their vegetation period, nutritional value and productivity.

Key words: vegetable soybean, edamame, nutrients, morphological features of plants and seeds,
quality indicators.
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Humoral and Cellular Immune Parameters
in Male Karadi Lambs: The Impact of Powdered
Whole Cannabis seeds and Nlano-Selenium
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Cannabis sativa L. is regarded as a food plant. Whole cannabis seeds typically include 30% oil, 3% saturated fatty acids, and 25%
protein. Nano-selenium is a significant element that can perform bioactivity, improve digestibility, and play a significant function
in animal immune systems. Owing to the physiological significance of cannabis seeds and nano-selenium, this study examined their
effects on cellular and humoral immunological markers. Twenty male Karadi lambs with an average age of 3 to 4 months participated
in the study. Four groups of lambs were formed. The second group received 0.5 mg/kg of nano-selenium orally, whereas the first group
served as the control group. The third group received 250 mg/kg fed of whole cannabis seed powder, whereas the fourth group received
0.5 mg/kg fed of nano-selenium and 250 mg/kg fed of entire cannabis seed powder orally. To ensure daily ingestion of the precise
amount of nano-selenium and cannabis seeds powder, gelatinous capsules were made for the powder of nano-selenium and seeds.
The gelatinous capsules were taken orally every day at 9:00 am for 60 days. In the nano-selenium group, eosinophil level was altered
significantly on day 45 and lymphocyte on day 60 (p<0.05). Immunoglobulin G in treated groups was significantly altered (p<0.05)
compared to the control group on days 45 and 60. Immunoglobulin A in treated groups was significantly decreased (p<0.05, p<0.01)
on days 45 and 60 compared to the control group. Immunoglobulin E was significantly increased (p<0.05) only in the cannabis seeds
powder group on day 60. No significant change are found in the level of C-reactive protein (CRP) in the nano-selenium group.

In contrast, cannabis seeds powder and nano-selenium with cannabis seeds powder were significantly decreased (p<0.01) on days 45
and 60. IL6 and TNF-alpha in cannabis seeds powder significantly declined (p<0.05), while a significant decrement (p<0.05) appeared
in IL6 on day 60 in nano-selenium with cannabis seeds powder. In conclusion, using nano-selenium and cannabis seeds and both
in combination in mentioned dosage have a positive effect on the immune system, which was the aim of the present study.

Kniouesbie cnoBa: Cannabis seeds, nano-selenium, Differential leucocyte cells, Immunoglobulins, proinflammatory cytokines.

Introduction

In the last decades, there was a developing hobby
horse with the inside seed of the factory. That is the fruit
of hemp, generally called “seed.”Typically, the seeds of
hemp, which are grown for fiber manufacturing, have
been taken into consideration as a waste product, and at
most, they have been used as livestock feed. Still, in recent
times, with the development of their salutary functions,
the manufacturing of hempseeds has been multiplied,
and those seeds have turned out to be a product with an
essential and developing capability request [1, 2].

There need to be more studies on hempseeds ability
to strengthen the immune system at the cell and humoral
levels. Hempseed oil contains over 80% polyunsaturated
fatty acids (PUFAs) and is particularly high in the two
essential fatty acids (EFAs), linoleic acid (omega-6)
and alpha-linolenic acid (omega-3) (omega-three). The
omega-6 to omega-3 ratio (n6/n3) in hempseed oil
is usually between 2:1 and 3:1, which is considered
optimum. Those fatty acids help to enhance immune
system function and can help to regulate metabolism
at this ratio [3, 4]. Interleukin-6 (IL-6) is an essential
proinflammatory cytokine that plays a crucial role in
innate and adaptive immunity. IL-6 is produced by
many special cellular types, including macrophages,
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endothelial cells, and T cells. Its production may be
initiated in response to microbial invasion or different
cytokines, which include tumor necrosis factor-alpha
(TNF-alpha) and IL-1 beta [5, 6]. Being part of the innate
immune system, 1L-6 acts on hepatocytes to result in
the expression of C-reactive protein (also known as the
acute phase reactants), fibrinogen, and serum amyloid A
[7]. IL-6 may perform an essential function in activating
antibody-generating B cells to proliferate, leading to an
improved antibody response. Under regular conditions, [8].
Most of the research is targeted at the anti-inflammatory
consequences of cannabis leaf extracts. However, very
little looks at the approximate anti-inflammatory impact
of cannabis seeds and their extracts [9].

Cannabis in hempseed lignin amides induces
an inflammatory response and oxidative stress in
lipopolysaccharide (LPS)-inspired microglia cells [10].
IL-6 cytokine concentrations increased linearly with
increasing levels of hemp seed supplementation, whereas
TNF concentrations decreased linearly [11]. No study was
found about the impact of cannabis seeds or their extracts
on the level of total immunoglobulin [12, 13]. Selenium
is abundant in the lymph nodes and liver, which aids in
antibody production and improves the activity of helper T
cells and cytotoxic NK cells. The migration of phagocytic
cells is also aided by it [14]. Selenium metabolites such as
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GPx-1 and thioredoxin reductase have also been linked to
inflammatory and immunological responses, though the
exact mechanism is unknown. Prostaglandin synthesis is
reduced when selenium is deficient in endothelial cells
[15].

Furthermore, dairy cows with low selenium levels
had decreased blood neutrophil production, reducing
their capacity to destroy pathogens. Ingestion of selenium
resulted in enhanced poliovirus clearance due to the rapid
synthesis and differentiation of CD4+ and T lymphocytes
[16, 17]. The immunomodulatory activity of nano-selenium
may be applied to these multifunctional antioxidants,
which can be thought of as “biological response modifiers”
for maintaining oxidative equilibrium in health and illness.
However, the important immunomodulatory events are
still poorly understood.

Materials and Methods

Total of twenty Karadi male lambs, 3 months old
with an average LBW (20.75 £ 0.63) kg, were used in this
study. The lambs were divided randomly into 4 groups of
5 (Five) animals each. Each lamb was put in an individual
cage (1.5 x 2 m) and fed separately during the experiment.
The feed was prepared in a special factory in Sulaymaniyah-
Kurdistan region in Iraq. The feed-contented wheat,
rye, soybean meal, yellow corn, minerals, and salt were
included in the focus diet, while wheat straw was used as
a basal diet. Food was offered once a day, at 9:00 am, in
amounts estimated at 3% of live body weight (LBW) to
promote maintenance and daily benefit.

The first was control group, and the second group
was given a gelatinous capsule containing 0.5 mg/kg
fed/day of nano-selenium, the third group was given
a gelatinous capsule containing 250 mg/kg fed/day of
powdered cannabis seed, and the fourth group was
given gelatinous capsule contain 0.5 mg and 250 mg/kg
fed/ day of nano-selenium and powdered cannabis seed
respectively. Whole cannabis seeds were used in this study.
The PK Cannabel firm in Moscow, Russia, provided the
cannabis seeds. Cannabis seeds were processed using a
specialized grinder to create a powder. The Nano-selenium
particles are imported from China; it is produced by the
Wuhan Dongxin Mill Imp and Exp Trade Co, Ltd. It is
a black-colored powder that is kept in an enclosed dry
place with 99.99% purity. An X-Ray Diffraction has been
used in the central lab in Bagdad University/ College of
Education for pure science/lbn Alhaitham for checking a
sample of nano-selenium particles for nearly 2-3 gm from
the material order to be checked. These results are, to a
very extent, close to the global data for Nano-selenium
particle numbered (06-0362) ICCD. It has been shown
that the Nano-selenium patterns with Polycrystalline
content, especially the hexagonal selenium nanoparticles
type, and the crystal lattice constants are: a=b=4.3662 A,
c: 4.9536 A.

40

The animals were weighed every week. Before
starting the study, lambs were fed for 10 days without
any treatment for adaptation to the new environment.
The lambs were treated with BULITEL (Chongging BULL
animal pharmaceutical, Rongchang, China) injection
(Ivermectin and Closantel Sodium 1%+10%), and each
lamb was injected with 1ml subcutaneously for the internal
and external parasite. Purified vaccine SYMTEROVAC
(Biopharma, Morocco) was used for Entrotoxaemia-
blackleg. 1ml was injected subcutaneously, and after
30 days, 1ml was injected as the second dosage. The
gelatinous capsules were prepared for each group by
weighting the exact quantity using a sensitive balance on
the required dose of 0.5 mg/kg fed/day (Nano-selenium),
250 mg/kg fed/day (powdered cannabis seed), and 0.5
with 250 mg/kg fed/day (mixed Nano-selenium with
powdered cannabis seed), then filled into gelatin capsules.
The capsules were given to the lambs using a special
gavage tube daily, approximately 2 hours after feeding in
the morning, for exactly 60 days.

Blood samples were collected from the jugular vein
using a disposable needle. The collected blood was about
8 ml (2 ml was collected in an EDTA tube, and about 6 ml
was collected in special gel tubes). Differential leukocytes
were counted using medonic M51 - 5 Part Diff Hematology
Analyzer (produced by Boule Medical AB, Sweden) was
used to determine lymphocytes, neutrophils, monocytes,
basophils, and eosinophils. Serum was obtained from
blood in gel tubes using a normal centrifuge (8000 RPM
for 10 minutes) and collected in Eppendorf tubes after
labeling according to the lamb’s number. Serum was
used to determine different immunological parameters.
Serum IgG and IgE were measured using an ELISA IgG kit
obtained from Abcam’s IgG Sheep ELISA Kit (ab190546),
a two-site enzyme-linked immunoassay (ELISA) for the
measurement of IgG in biological sheep samples. The
solid-phase sandwich ELISA was designed to measure the
amount of IgE. Measurement of IgG and IgE was done
according to the standard protocol provided by the kit’s
manufacturer [18].

Total serum IgA concentrations were obtained
using the spectrophotometer method. The IgA reacts
with specific antibodies generating insoluble immune
complexes. The turbidity produced by these immune
complexes is proportional to the IgA concentration in the
sample and was measured using a spectrophotometer (Best
equip Visible Spectrophotometer 721-350, Germany).
The reagents used for estimation of the level of serum IgA
include; 900 ml of buffered saline solution, pH 7.5, and
80 ml of antibody monospecific anti-IgA. After incubation
for 30 minutes at room temperature, the absorbance
of the samples was obtained at 340 nm wavelength.
Interleukin-6 and TNF -0 were measured by the ELISA
method using the kit supplied by KOMA BIOTECH INC.,
Korea. IL-6 concentration in the serum is determined by
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a specific procedure provided by the manufacture. The
serum level of c-reactive protein (CRP) was measured
using cobas ¢311. CRP testing on the COBAS ¢ 311 is an
immunoturbidimetric assay for the in vitro quantitative
determination of CRP in serum and plasma on Roche/
Hitachi cobas ¢ systems. CRP agglutinates with latex
particles coated with monoclonal anti-CRP antibodies. The
aggregates are determined as turbidimetric. The results
were statistically analyzed using the IBM SPSS statistic 26
programs. The method used for statistical analysis was
the T-test.

Result

Male Karadi lambs were administrated with nano-
selenium, cannabis seeds powder, and nano-selenium with
cannabis seeds powder for 60 days. Some immunological
parameters were taken on days 45 and 60. The results
showed that the level of eosinophil and lymphocytes on
days 45 and 60, respectively, were altered significantly
(p<0.05) in nano-selenium administrated groups compared
to the control group. No significant changes were recorded
in cannabis seeds powder and nano-selenium with
cannabis seeds powder (table 1). IgG was elevated in nano-
selenium, cannabis seeds powder, and nano-selenium with
cannabis seeds powder groups compared to the control
group on days 45 and 60. The elevation was significant

(p<0.05), and alteration on day 60 for nano-selenium with
cannabis seeds powder group was significant (p<0.01).

The level of IgA decreased significantly on day 45 in
all treated groups compared to the control group (p<0.01
and p<0.05), respectively. On day 60, the level of IgA
decreased significantly (p<0.05), and the decrement on
day 60 for cannabis seeds powder and nano-selenium
with cannabis seeds powder was significant (p<0.01).
The level of IgE was significantly altered only on day 60
in the cannabis seeds powder group (p<0.05), as shown
in table 2. CRP concentrations were decreased significantly
(p<0.01) on days 45 and 60 in cannabis seeds powder and
nano-selenium with cannabis seeds powder groups, and
the level of IL6 and TNF-alpha were decreased significantly
(p<0.05) on days 45 and 60 in cannabis seeds powder. On
day 60, the level of IL6 decreased significantly (p<0.05)
in nano-selenium with cannabis seeds powder compared
to the control group, as shown in table 3.

Discussion

In order to protect against external invaders and
prevent reactions against self-proteins, different cell types
work together to preserve immunity. Hence, a proper
immune response necessitates a controlled equilibrium
between strong reactions against the non-self and
minimal or no reactions against the self. The innate
immune system comprises various cell types, including

Table 1. Differential Leukocyte Count levels for male lambs treated with Nano-selenium, Cannabis seeds powder,
and Nano-selenium with Cannabis seeds powder compared with the control group.
The table represents the mean + standard deviation of days 45 and 60 of treatment

Groups | Lym. % | Neu. % | Eos. % | Bas. % | Mono. %
Day 45
Control 57.6+8.67 32.83+2.8 2.0+0.01 0+0 4.0+1.0
Nano-selenium 60.96+2.04 26.43+5.39 5.0£1.0% 0.66+0.57 4.33+0.57
Cannabis seeds 65.3+5.01 33.33£3.15 2.33+£0.57 0.33+0.57 3.0£1.0
Nano-Selenium + Cannabis 69.2+1.86 26.1+2.23 3.33+1.15 0+0 2.0£1.0
seeds
Day 60
Control 47.77+5.2 33.13+11.96 2.66x1.15 0.33+0.57 3.0+1.73
Nano-selenium 76.06+12.27*% 24.73+7.65 6.0£1.73 1.0+1.0 4.33+0.57
Cannabis seeds 68.56+11.14 28.36+9.15 2.33+0.57 0.66+0.57 3.33+1.52
Nano-Selenium + Cannabis 70.33+0.45 25.06+2.3 3.66+1.52 0.33+£0.57 1.33+0.57
seeds

* P<0.05, ** P<0.01. Indicates significant differences with the control group.

Table 2. Immunoglobulin G (IgG), Immunoglobulin A (IgA), and Immunoglobulin E (IgE) levels for male lambs treated
with Nano-selenium, Cannabis seeds powder, and Nano-selenium with Cannabis seeds powder compared with the control
group. The table represents the mean + standard deviation on days 45 and 60 of treatment

Groups Day 45 Day 60
1gG (ng/mL) IgA (ml/dl) IgE (1U/ml) 1gG (ng/mL) IgA (ml/dl) IgE (1U/ml)
Control 14.86+1.49 8.9+0.62 108.67+1.45 13.46+0.63 9.76+2.0 110.17+0.84
Nano-selenium 25.86+1.02% 8.16+0.2%* 124.49+1.32 32.2+4.62% 8.46+0.25% 139.71+£7.66
Cannabis seeds 34.23+5.05*% 8.53+0.25*% 215.25+25.33 38.23+5.23% 6.1+0.2%* 266.04+9.66*
Nano-Selenium + 2523+1.76* 8.53+0.51% 143.24+7.31 42.1+2.53%% 8.2+0.2%* 254.93+5.65
Cannabis seed

* P<0.05, ** P<0.01. Indicates significant differences with the control group.
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Table 3. Pro and pre-inflammatory parameters include C-reactive protein (CRP), Interleukin 6 (IL6), and Tumor necrosis
factor-alpha (TNF-alpha) levels for male lambs treated with Nano-selenium, Cannabis, and Nano-selenium with Cannabis
compared with the control group. The table represents the mean + standard deviation of days 45 and 60 of treatment

Groups Day 45 Day 60
CRP (mg/L) IL6 (pg/ml) TNF-alpha (pg/ml) CRP (mg/L) 1LO (pg/ml) TNF-alpha (pg/ml)
Control 5.64+0.54 59.26+0.55 19.83+2 .4 525+0.34 60.33+0.87 19.4+1.5
Nano-selenium 5.46+0.40 60.76+1.0 22.2+0.55 5.97+0.65 144.13+35.58 26.6+2.02
Cannabis seeds 1.28+0.53%* 53.03+1.35*% 16.30+3.0* 0.93+0.13%* 46.86+4.11*% 15.0+2.06*
Nano-Selenium + 1.9+£0.015%* 56.46+5.51 18.06+0.75 1.13+0.06%* 54.1+0.30% 16.63+0.45
Cannabis seed

* P<0.05, ** P<0.01. Indicates significant differences with the control group.

neutrophils, macrophages, and other myeloid cells.
Differential leukocyte includes lymphocyte, neutrophil,
eosinophil, basophil, and monocyte, which are part
of cellular involvement in the immune system [19].
Eosinophils are granulocytic white blood cells (WBCs).
Eosinophils’ physiologic tasks remain unknown. However,
they are implicated in the host immunological response to
infection, drug and particle response, tissue remodeling,
response to the allergen, tumor surveillance, and the
maintenance of other immune cells [20]. increased the
level of eosinophil may nano-selenium increased allergic
as it in agreement with the other study which conducted
the histaminic impact of nano-selenium injection could
explain the increase in eosinophil levels in the rat and
sheep [21]. The researchers know that selenium shortage
reduces lymphocyte reproductive potency and that the
importing receptor of transferrin (which is involved in
lymphocyte reproduction) is diminished in animals with
selenium deficiency. As a result, the researchers believe
that a lack of selenium weakens the immune system by
limiting lymphocyte proliferation [19]. What should be
noted is that selenium has played a role as an additive
factor in increasing lymphocyte reproduction in all of the
aforementioned studies; depending on the results, the
lambs used in this study had no nano-selenium deficiency
administrated orally [19, 22].

There are many studies mentioned the effect of
cannabinoids on neutrophils level, but in this study, there
were no effects on differential leukocyte count, including
neutrophils in the cannabis seeds powder group and nano-
selenium + cannabis seeds powder; this because of less
amount of cannabinoid and A9-tetrahydrocannabinol in
cannabis seeds, this little amount may not affect differential
leukocytes count. According to the results, cannabis seeds
have a vital role in inducing Allergy by activating mast cells
or T cells responses.

There is no single study about cannabis seeds allergy
and also cannabis allergy cannot yet be diagnosed in
a clinical setting using any commercial allergy testing.
Another choice is specific IgE to hemp, which is often
exclusively used in research settings. A connection should
be established whenever possible with labs that can do IgE,
molecular, and cellular studies [23]. With the limitation
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in the availability of diagnostic tests for cannabis allergy,
the study on humans demonstrates the negative effect of
cannabis on allergy [24]. The result of this study agreed
with the other study, which studied the level of serum IgE
in those who used cannabis, resulting in the elevation of
the serum IgE level [25]. Depending on the results, there
is no hypersensitivity effect of nano-selenium in lambs or
does not affect the activation of T lymphocytes [26].

Many studies on a piglet, chickens, and also in
livestock demonstrated the positive effect of cannabis seeds
and cannabis oil on the elevation of IgG in the serum, and
they agreed with the results of this study [27, 28]. These
alterations may be because of the rich amino acid and
polyunsaturated fatty acid components of cannabis seeds
in combined nano-selenium and cannabis. Elevating the
level of IgG in this study indicates that the used amount
of nano-selenium has no poisoning effect on the studied
male lambs. Some of the studies’ identification on goats,
sheep, and broiler chicken agreed with this study which
increased the level of serum IgG [29, 30]. Daily intake of
nano-selenium for more than 30 days caused the decrease
in the level of serum IgA. According to Yuanfeng Li, et al
(2020), nano-selenium poisoning have negatively effect
on the concertation of serum IgA, and shows IgA levels
in the nano-Se group were significantly lower than those
in the control [31].

While all other studies conducted on the effect of
nano-selenium on the immune system and the level of
IgA are positive, they disagree with the results in this
study [32]. In some investigation, supplementing the
food with 0.3 mg GNS/kg significantly increased total
antibody, IgA, and IgG levels. According to researches,
selenium supplementation improved the ability of chicken
peripheral lymphocytes to proliferate. Supplementing
with dietary nano-selenium causes lymphocytes to release
cytokines, which are crucial for the start of humoral
immunity and the production of immunoglobulins [33,
34]. According to Boostani et al. [35], utilizing nano-
selenium instead of control. led to an increase in serum IgA,
IgM, and IgG levels, which is consistent with the findings
of this investigation. Mohammadi et al. discovered that
the addition of nano-selenium enhanced total antibody
response, IgA, 1gG, and IgM when compared to inorganic
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Se [30]. Despite the fact that seroconversion for IgA
happens earlier, IgA and IgG antibody responses are tightly
connected. Beyond two months, IgA and IgG are both still
present. Cannabis seeds powder positively affected the level
of immunoglobulins; however, no literature was found on
the impact of cannabis seeds on immunoglobulins, but
a study on piglets demonstrated the increment effect on
the level of IgG.

Immune activation can be through the production
of cytokines or chemokines secreted by immune cells
in response to inflammation or infections, some of them
are known as pro-inflammatory cytokines, and there are
proteins known as acute phase proteins, which are secreted
by hepatocytes or from the liver [36, 37]. The rapid and
temporary production of interleukin 6 (IL-6), in response
to infections and tissue damage, aids in host defense by
promoting acute phase responses, hematopoiesis, and
immunological responses. Dysregulated continuous
synthesis of IL-6 has a detrimental impact on chronic
inflammation and autoimmune disease, despite the fact
that its expression is tightly regulated by transcriptional
and posttranscriptional processes [38]. There is no
significant effect of nano-selenium on the levels of IL-6 and
TNF-alpha during the study. that means nano-selenium
has no effect on liver injury and no effect on the secretion
of mentioned cytokines.

According to cannabis seeds, the result shows
downregulation of the IL-6. That means the cannabis seeds
have a role in recovering the damaged tissues or inhibiting
the general inflammations in the body since the C-RP
levels are decreased significantly, and also decreased the
level of IL-6 and TNF-alpha. However, there is no single
study on the use of this combination (nano-selenium +
cannabis groups). However, the decrement of the IL-6,
CRP, and TNF-alpha may be due to the cannabis seeds in
the component. Some studies that used nano-selenium as
an anti-inflammatory agent have been shown to reduce the
TNF-alpha, IL-6, and CRP. While another study has shown

no effect on the level of the inflammatory parameters,
which is in agreement with this study [39, 40]. Our results
are in agreement with some other results, in which the anti-
inflammatory properties of CBD are further supported by
knowledge of the pharmacodynamics of the compound,
which indicates modification of key inflammatory and
immunological pathways and receptors, which results
in a reduction in inflammation and consequent cytokine
production. TNF- alpha and IL-6 expression of pro-
inflammatory cytokines were decreased when cannabinoid
was tested in acne-like situations [41].

Conclusion

Overall, powdered whole cannabis seeds and nano-
selenium in 250 mg/kg fed/day and 0.5 mg/kg fed/day,
respectively, positively impacted the immune system
at both levels (cellular and humoral). Nano-selenium
activates eosinophils, increasing the mucosal ability to
fight parasites in the gastrointestinal tract and increasing
immediate response to Allergy. Nano-selenium also has
a vital role in busting the immune system by increasing
the level of circulatory lymphocytes. Nano-selenium and
cannabis seeds, together and separately, have a crucial
role in IgG production and activation and differentiation
of lymphocytes. Both elements have a role in inducing
Allergy via decreasing IgA levels in the blood. As the IgA
levels decreased and IgE increased using cannabis seeds
for 60 days increased the idea of inducing Allergy using
cannabis seeds for a long time. Whole cannabis seeds in
250 mg/kg fed can be used as an anti-inflammatory agent
by decreasing the level of C-RP and proinflammatory
cytokines such as IL6 and TNF-alpha. Feeding lambs with
cannabis seeds for 60-day increases susceptibility to induce
hypersensitivity. In order to determine the acceptability of
such combinations to improve good feed utilization results
that may have an impact on a lamb’s immune system, more
research must be done. To the best of our knowledge, no
analogous work has been identified in the literature.
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NMAPAMETPbI 'YMOPAJIbHOINO N KJIETOYHONO MMMYHUTETA
Y CAMLUOB ArHaT KAPAQW: BJINAHVE N3MEJIbYEHHbIX
B NMNOPOLUOK LEJIbHbIX CEMAH KAHHABVCA N HAHOCEJIEHA

Cannabis sativa L. cuntaeTcs KopMoBbIM pacTeHneM. LlenbHble cemeHa KoHornv 06bi4Ho cogepxat 30% macna,
3% HacbILLeHHbIX XUPHbIX kucrioT n 25% 6ernka. HaHoceneH sBnsieTcsi BaXXHbIM 311eMEHTOM, KOTOPbI MOXET rposiB—
ATk 6UOMOrNYECK Y0 aKTUBHOCTb, Yrly4LLIaTL YCBOSEMOCTb W UrPaTh BaXHYHO POslb B UMMYHHOV CUCTEME XMUBOTHbIX.
Mbi n3y4anu chnanonornveckoe BrmsHue HaHoCceneHa 1 CeMsIH KaHHabyuca Ha KIeTo4HbIE Y rYMOparibHbIe UMMY—
Honorunyeckue hakTopsl. ViccrnenosaHne nposogum Ha 20 ArHaTax nopoge! Kapagy MyXckoro nona co CpeaHim
Bo3pacTom o1 3 fo 4 mecsyes. bbino cghopmmpoBaHo YeTbipe rpynrbl ArHAT. [lepBas rpynna 6biria KOHTPObHas.
Bropas rpynna nony4ana O,5 mr,/Kr HaHoceneHa nepopasnsHo. Tpetssa rpynna nonyyana 250 Mr/Kr UensHoro
ropoLuka ceMsiH KaHHabuvica, Torga Kak YyetBeptas rpynna nonyyana 0,5 mr,/kr HaHoceneHa n 250 mr,/Kr yenbHo—
o rnopoLuKa ceMsiH KaHHabyica nepopasnbHo. YTobbl 0becrneyunTs exegqHeBHOe NnoTpebrieHne TOYHOro KonM4ecTaa
ropoLLKa HaHocerneHa 1 ceMsH KaHHabuca, 6biIv U3roToBIIEHb! XeNaTUHOBbIE Karcysbl /1S MOPOLLKA HaHoceneHa u
cemsH. XKenaTuHoBble Karncysibl npyuHUMany nepopasnsHo kaxasivi geHs B 9:00 ytpa B TeqeHve 60 gHew. Bo BTopon
rpynne, rae XvBOTHbIE NOYy4an HAHOCEEH YPOBEHb 303UHOUITOB 3HAYNTENTbHO U3MEHWIICA Ha 4511 feHsb,

a ypoBeHb numgpoumToB — Ha 60— geHb [p<O,05]. VimmyHornobynuH G B OMnbITHbIX rpyrnax 3HaYnTenbHO M3MEHUIT—
cs (p<O,05] no cpaBHeHWIO ¢ KOHTPObHOWV rpyrnovt Ha 45 1 60 gHu. VIMMyHorno6ymH A B OMbITHbIX rpyrnax 3Ha—
uynTensHo cHuauncs (p<O,05, p<O,01] Ha 45 v 60 gHW No cpaBHEHWIO C KOHTPOLHOV rpynnov. ViMmyHorno6ymH E
6b11 3Ha4MTENLHO NoBbiLLeH (p<O,05] TonbKo B rpyrne, NpUMHUMAaBLLIEV TOPOLLIOK 13 CeMsiH kaHHabuca (3 rpynna) ,
Ha 60— pgeHb. B rpynne, npyHumvaBLuer HaHoceneH (2 rpynna) 3HaunTenbHbIX M3MeHeHu B ypoBHe C—peakTyBHOMo
6enka (CPE) He obHapyxeHo. HanpoTvs, npyem nopoLLKa cemMsiH KaHHabvca v HaHoCeneHa ¢ rnopoLLIKOM CeMSIH KaH—
Habuca (4 rpynna) 3HaunTensHo cHnauncs (p<O,01) Ha 45— n 60— gHun. YposeHs ILE n TNF-anscha Bo 3 rpynne
3HaunTenbHo cHuaucs (p<O,05], npy p<O,05] nosisuncs B IL6 Ha 60— geHb npyema B 4 rpynne. B 3akmoyeHve,
VICIOrb30BaHVe HaHOCEeHa 1 CeMSIH KOHOMA 1 X KOMBVHaUMM B YyKa3aHHOW JO3UPOBKE 0Ka3bIBaeT
MOIOXKUTENLHOE BIVSIHNE HE UMMYHHYIO CUCTEMY, YTO 1 6bIS10 Lerbio HACTOSLLEr0 NCCE[0BaHuUS.

KnioueBbie cnoBa: cemMeHa KOHOMMN, HAHOCESEH, nmd)cbepeHumaanble NenKounThI, VIMMyHOFI'IOG\jﬂVIHbI,
npoBocnannTelibHble LNTOKUHbI.
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The high egg production and fast growth of the Japanese quail attracts a lot of attention to quail farming. This is ensured
by the reproductive system of quails, which allows you to purposefully influence their productivity. However, the intensive feeding
and rearing systems recently used in commercial quail farming are detrimental to the health of quails. The use of medicinal plants as
effective natural growth stimulants can solve this problem, since this direction has found wide application in animal husbandry.
This study is intended to determine the effect of an aqueous extract of chamomile on the biochemical parameters of the blood
of Japanese quails of the Estonian breed. The experiment involved 60 Japanese quails (experiment-30 and control-30),
the experimental group from the age of two weeks was fed this chamomile extract for four weeks (chamomile extract 3 ml/l together
with drinking water). Using a universal analyzer, hematological (erythrocytes, hemoglobin) and biochemical parameters (total serum
protein, albumins, globulins, alkaline phosphatase, phosphorus, calcium, ALT, AST) were determined in the blood of experimental
animals. The authors conclude that chamomile extract significantly increases the level of total protein and albumin, reduces the level
of glucose in the blood serum of Japanese quails and can be used as a safe natural growth stimulant for Japanese quails.

Introduction

Because of the growing human population, there is a
considerable gap between supply and demand for animal
protein [3]. Recently, quails have been considered an
important animal for research purposes owing to their early
maturity, quick life cycle, high egg production, small body
mass, low production cost, and disease challenge. They are
raised primarily for the production of meat (in Europe)
and eggs (in Japan), although some Asian countries deem
them to be dual-purpose animals [17]. Quail meat had
the lowest calorie content and the highest protein content,
according to comparison studies on the physicochemical
characteristics of meat from quails, broiler chickens, and
ducks [12]. Quail meat also offers a superior, cost-effective
source of animal protein as it is lean and low in cholesterol
[21]. Two quails per day provide the body with 27-28 g of
protein, which is similar to 125-130 g of pure meat, and 11
g of essential amino acids, or 40% of the daily requirement
for protein. Additionally, they satisfy the lysine, leucine,
phenylalanine, tyrosine, and valine needs of humans [11].

According to El-Galil et al. (2010), a lot of countries
have made it illegal to use antibiotics as growth promoters
because of their harmful effects on both human and
avian health [10]. In contrast to antibiotics, most of the
medicinal plants’ active ingredients are quickly absorbed
and have a short half-life [13]. Matricaria chamomilla L., or
chamonmnile, is frequently referred to as the “star among the
medicinal plants” [7]. Chamomile has many therapeutic
properties, including anti-inflammatory, antimicrobial, and
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antifungal properties. Chamomile contains 120 secondary
metabolites, including 36 flavonoids and 28 terpenoids,
which support its therapeutic properties [1]. The purpose
of this study is to investigate how Japanese quails carcass
characteristics and reproductive performance are impacted
by German chamomile.

Materials and methods

The present study was conducted at the Animal
Research Farm, People’s Friendship University, Russia.
The departments ethics committee gave its approval to all
procedures. The chamomile extract was prepared by using
5 g of the dried flowers and 95 ml of boiled, distilled water.
The extract was filtered after 12 hours and freshly used [20].

Forty immature Japanese quails (2 weeks old) were
supplemented with chamomile extract for 15, 45, and 75
days (until the ages of 30, 60, and 90 days), respectively.
The experiment had a 1:3 male to female ratio and an
entirely random design. There were two groups: the control
group (no water additive) and the experimental group
(chamomile extract, 3 ml/L water). Wire battery cages
measuring 72 X 42 X 15 cm; length x width X height were
used to house the quails. During the trial period, ad libitum
access to food and water was permitted under a total of
12 hours of daylight every day. The relative humidity and
air temperature in the room were roughly 70% and 24°C
during the experiment.

At weekly intervals, quails were each individually
weighed, feed intake (FI) and body weight (BW)
measurements were taken. Feed conversion ratio (FCR)
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(g feed intake/g weight gain at the growth stage) or (g feed
intake/g egg at the laying stage) and weight gain (WG)
were calculated. Using an electric balance, the weights
of the gizzard, heart, and liver were recorded. The organ
index was subsequently determined using the following
equation: organ index = (organ weight/body weight) x 100.
At 60 days of age, the biochemical parameters (AST, urea,
creatinine, protein, glucose, and bilirubin) were measured.
The data were examined using t-Test and Excel. Statements
of statistical significance are based on P < 0.05.

Result and discussion

Depending on the components of chamomile and the
methods used to prepare the extract, the effect of chamomile
on quail performance varies. According to Abaza et al.
(2003), chamomile extract has antibacterial, antifungal,
and anti-inflammatory characteristics that may improve
performance [1]. Alternatively, depending on the tannin
concentration, chamomile may reduce feed conversion
and intake [8]. Increasing the amount of chamomile in the
experimental diets boosted live body weight. This may be
attributable to the increase in feed consumption and the
improvement in diets’ nutritional digestibility [10].

Additionally, more eggs were laid by the birds
receiving chamomile, which could be related to the birds’
faster sexual development. According to Abu Taleb et al.
(2008), chamomile supplementation enhanced the growth
rate, carcass weight, and relative weights of the spleen,

ovary, and testis [2]. However, Tenorio et al. found that
chamomile extract in the quail meal did not affect the birds’
performance, even when they sat for extended periods of
time [19].

Marques et al. (2010) demonstrated that performance
parameters for immature and laying quails were unaffected
by chamomile incorporation in the quail diet. In addition,
Behnamifar et al. found that chamomile extract possessed
no discernible impact on productivity, egg mass, FCR, egg
weight, feed intake, or qualitative egg indices [6, 15]. The
impact of chamomile extract on the productive performance
of Japanese quail is shown in Table 1 and Fig. 1, 2.

According to our findings, quail treated with
chamomile extract had a higher body weight and a
lower feed conversion ratio than the control group. The
active compounds in chamomile flowers may inhibit the
excessive growth of a harmful intestinal microorganism.
The antibacterial, antifungal, antioxidant, and anti-
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Fig. 2. The effect of chamomile extract on the feed
conversion ratio of Japanese quail

Table 1. Effect of chamomile extract on the productive performance (mean x SE) of Japanese quail
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30 day 60 day 90 day
Parameter -
Control Chamomile 0.3% Control Chamomile 0.3% Control Chamomile 0.3%

Initial BW (g) 28.9+1.77 31.75+2.51 38.5+2.68 48.8+4.24* 175.57£11.95 189.33+10.45
Final BW (g) 38.5+2.68 48.8+4.24* 175.57+11.95 189.33+10.45 244.66+7.83 255.5+6.5
Weight gain 9.6+0.68 17.05+1.48% 137.07+9.45 140.53+7.75 69.09+2.22 66.17+1.69
FCR 7.75+0.09 4.15+0.07* 4.02+0.09 4.1+0.08 4.12+0.07 3.73+0.06*
* Significant differences between the control and experimental groups.
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Fig. 1. Effect of chamomile extract on body weight and weight gain in Japanese quail:

M — Initial BW; [l — Final BW; [] — Weight gain

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK

47




MaTtonorusa XMBOTHBIX, Mopthponorus, chusnonorus, thapMakonorus N TOKCMKOJIOTUA

Table 2. Effect of chamomile extract on the carcass traits (mean x SE) of Japanese quail
30 day 60 day 90 day
Parameter - : .
Control Chamomile 0.3% Control Chamomile 0.3% Control Chamomile 0.3%

Body weight (g) 44.69+3.39 48.23+0.683 166+11.37 197.3+17.53 242.66+6.48 24410
Heart weight (g) 0.39+0.063 0.47+0.056 1.51+0.08 1.60£0.13 1.84+0.05 1.79+0.07
Relative weight of the heart 0.86+0.083 0.97+0.116 0.91+0.05 0.83+0.10 0.75+0.004 0.73+0.06
Liver weight (g) 1.9+0.19 2.47+0.08* 3.79+0.06 4.24+1 7.27£0.13 7.09+0.41
Relative weight of the liver 4.24+0.20 5.11£0.13* 2.29+0.11 2.09+0.30 3+0.11 2.90£0.05
Gizzard weight (g) 1.86+0.10 2.35+0.22 4.41£0.21* 3.57+0.12 4.44+0.35 4.35£0.25
Relative weight of the 4.21+0.39 4.87+0.42 2.66+0.06* 1.82+0.09 1.83+0.17 1.78+0.17
gizzard

* Significant differences between the control and experimental groups.

Table 3. Effect of chamomile extract on the biochemical 3 N
parameters of Japanese quails -
Parameter Control Chamomile 0.3% 25

AST (U/L) 247 £32 253.3 25

Urea (mmol/L) 1.8:0.3 1.6:0.2 2

Creatinine (mg/dl) 0.77£0.13 0.69£0.12

Total protein (g/dl) 2.33+0.02 2.70+0.03* 1.5

Albumin (g/dl) 1.09+0.06 1.21£0.08*

Globulin (g/d1) 1.44x0.18 1.4920.3 1 2
A/G ratio 0.63+0.03 0.75+0.05*

Glucose (mg/d) 30920 255+13* 0,5

Total bilirubin (pmol/L) 1.1+0.3 1.6+£0.9

Direct bilirubin (pmol/L) 0.27+0.4 0.3020.3 Total protein " Albumin (g/dl)' Globulin (g/dl)' A/G ratio
* Significant differences between the control and experimental (g/dD)

sroups: Fig. 3. Effect of chamomile extract on some biochemical
inflammatory actions of medicinal plants may cause parameters in Japanese q.uall: ® — control; FI —

chamomile 0.3%

improvements in feed conversion and body weight [18].
Moreover, chamomile enhances the activity of the thyroxin
hormone, which accelerates the nutrient metabolites,
leading to an increase in body weight [4]. The flavonoids,
essential oils, and chamazulene found in chamomile
flowers operate as probiotics in the small intestine by acting
as antibacterial, antifungal, and anti-inflammatory agents.
Their effects may help maintain the intestine’s normal
microbiota and improve the digestibility of nutrients [16].

Our results showed that the weights of the edible
organs (liver, heart, and gizzard) did not significantly differ
between the groups in most cases. However, at 30 days
of age, birds that received chamomile extract recorded a
significant increase in liver weight. Debersac et al. (2001)
found that chamomile essential oil increased hepatic
metabolism and the relative weight of the liver in rats
[9]. Furthermore, broilers fed chamomile flower powder
showed improved liver and gizzard weights [5, 14]. Table 2
presents the impact of chamomile extract on the carcass
traits of Japanese quail.

Abnormal levels of blood biochemical parameters
(aspartate aminotransferase (AST), urea, creatinine, albumin,
and bilirubin) may be seen with liver or kidney disease or
nutritional problems. Results showed that chamomile extract
significantly increased total protein and albumin levels while
decreasing serum glucose level in Japanese quail.

Aqueous chamomile extract can be recommended
as a safe natural growth promoter for Japanese quail.
The impact of chamomile extract on the biochemical
parameters of Japanese quail is shown in Table 3 and Fig. 3.

Conclusion

Our findings revealed that quail supplemented
with chamomile extract had a higher body weight and a
lower feed conversion ratio than the control group. Using
chamomile extract can boost the productive performance of
Japanese quail. Chamomile improves the nutritional value
of poultry meat by increasing protein levels while lowering
glucose level.
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BUOXVNMWNYECKOE UCCJIEAOBAHUE KPOBU AMNOHCKUX NMEPEMENOB:
D DEKT BJINAHNA IKCTPAKTA POMALLUKW (MATRICARIA RECUTITA L.)

Bbicokas arLeHOCKOCTb v BbICTPbIVi POCT SINOHCKMX NMepenesioB NpuBAeKakoT CUITbHOE BHUMAaHWE K rnepenesnioBoi—
cTBy. 910 0becrneymBaeTCa PenpoayKTMBHON CUCTEMOV NepPernesoB, KOTOpPasi Mo3BOSSET LeneHanpaBieHHo BIUATb
Ha ux NpoayKTMBHOCTL. OAHEKO MHTEHCYIBHbBIE CUCTEMbI KOPMIIEHWS U BbIPaLLUMBaHWS, NCMONb3YeMble B rnocnegHee
BpeMsi B MPOMbILLIIEHHOM MEPErNenoBoACTBE, OTPULIATENbHO CKa3bIBAKOTCS Ha 340POBLE nepenenos. Vicrnons30—
BaHWe NeKkapCcTBEHHbIX PACTEHWI B KAYECTBE 3(DhEKTVIBHBIX ECTECTBEHHbIX CTUMY/SATOPOB POCTa MOXET PELUNTb
JaHHyo npobremy, Tak Kak B XMBOTHOBOACTBE AaHHOE HarnpaBneHue HaLuso LUMPOKOoe rnpumeHeHve. [JaHHoe nccne—
[0BaHve nNpeaHasHa4YeHo 71sl BbISCHEHWS BAVSIHWS BOQHOIO 3KCTPAaKTa POMALLKY Ha BUOXVMUYECKME NMoKa3aTesm
KpOBW SIMOHCKMX MeperenoB 3CTOHCKOV nopogbl. B akcnepumeHTe npuHumany yqactve 60 SroHCKUX nepenenos
(onbiT—30 v koHTponb—30), onbITHOV rpyrne ¢ AByXHeAeNbHOro BO3PacTa Bbinansanu JaHHbIV 3KCTPaKT POMAaLLIKM
B TEYEHUE YETbIPEX HeAerb (3KCTPaKT poMaLlku 3 Mi1,/ 11 BMecTe ¢ nuTbeBou Bogow). C MoMOLLbH YyHUBEPCATbHOro
aHanu3aTopa ornpenensnce B KPOBY 3KCMEPUMEHTAITbHbIX XUBOTHbIX reMaTonorn4eckmne (3puTpoLmnTsl, reMorno—
b6uH] 1 BuoxummnYeckme nokasatenu (061U 6eoK CbIBOPOTKY KPOBU, arbbyMuHbI, robynvHbl, Leno4Has hocha—
Tasa, cpocghop, kanbuywmn, AJTT, ACT). ABTOPbI MpUXOZSAT K BbIBOAY, YTO 3KCTPAKT POMALLKM 3HAYNTENbHO MOBbILLEGET
ypoBeHb obLiero 6esnka v anbbyMyHa, CHYXXaeT yPOBEHb ITIH0KO3bI B CbIBOPOTKE KPOBU Y SITOHCKMX Mepernesnos 1

MOXET 6bITb UCMO0Mb30BaH B Ka4eCcTBe 6e30MacHOro npypoaHoOro CTUMYNATOPa PoCTa ANOHCKMX Nepernesos.
KnioueBbie cnoBa: 3KCTPaKT POMALLKW, AMOHCKMI Nepenen, BUoXMUs, KPoBb.
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The high egg production and fast growth of the Japanese quail attracts a lot of attention to quail farming. This is ensured by the
reproductive system of quails, which allows you to purposefully influence their productivity. However, the intensive feeding and rearing
systems recently used in commercial quail farming are detrimental to the health of quails. The use of medicinal plants as effective
natural growth stimulants can solve this problem, since this direction has found wide application in animal husbandry. This study
is intended to determine the effect of an aqueous extract of chamomile on the reproductive organs of the Estonian Japanese quail
breed (testes in males and ovaries in females). 40 Japanese quails (experiment-20 and control-20) took part in the experiment, the
experimental group from the age of two weeks was fed this chamomile extract for four weeks (chamomile extract 3 ml/| together with
drinking water). The results of the study showed that in the chamomile extract the total content of phenols is 108.92 ng/ml, the total
content of flavonoids is 66.41 units. mol/ml, and the total antioxidant capacity is 1.77 ng/ml. Chamomile extract increased body
weight, absolute and relative weight of reproductive organs, linear dimensions and shape index. Quail testes react especially effectively
to chamomile extract, as for quail ovaries, no noticeable differences in their morphology were found.

KnioueBsble cnoBa: chamomile, japanese quail, morphology, reproductive organs.

Introduction

The rising demand for quail products (meat and
eggs) has caused the importance of the quail industry
to increase [16]. Quail are raised for their meat and sold
as individual animals in several countries. Therefore, to
maximize their overall profitability, producers work to get
as many chicks as they can. Birds have two testicles, one
on each side of the midline of the body, just like mammals.
Its a tubular gland with exocrine (producing spermatozoa)
and endocrine (secreting testosterone) functions [4, 12].
Testicular size is the primary criterion for spermatogenesis
because seminiferous tubules and germinal elements make
up nearly all of the bulk of the testis (98%) [9].

In female quail, only the left gonad develops into an
ovary. The ovary is a polymorphic, granular body with
an irregular shape located in the lumbar area of the body.
The formation of germ cells and the production of sex
hormones are the two primary activities of the ovary. The
hormones produced by the ovary of birds include estrogens,
androgens, and progesterone [21]. For thousands of years,
chamomile was used in herbal therapy in ancient Egypt,
Greece, and Rome [10]. Chamomile is represented by
two varieties, German chamomile (Chamomilla recutita)
and Roman chamomile (Chamaemelum nobile) [18]. The
medicinal properties of chamomile are attributed to its 120
secondary metabolites, which include 36 flavonoids and
28 terpenoids [20]. This research investigates how German
chamomile affects the morphology of the reproductive
organs in Japanese quail.

50

Materials and Methods

The Animal Research Farm at RUDN University
in Russia is where the experiment was carried out. The
Institutional Animal Ethics Committee’s rules were followed
in conducting the experiment. Dry chamomile flowers were
used to prepare the extract in a flask with boiled distilled
water (5 g dried material/95 ml distilled water). After 12
hours, the extract was immediately used after being filtered
with filter paper [6]. The total antioxidant capacity of
the extract was calculated using the cupric ion reduction
capacity [2]. Slinkard & Singleton’s (1977) and Park et al.
(2008) techniques were used to estimate the extract’s total
phenols and flavonoids content, respectively.

Japanese quail males and females were raised together
in two groups; control with no water additive and
experimental (chamomile extract 3 ml/L drinking water).
Male Japanese quails (2 weeks old) were supplemented
with chamomile extract until the age of 60 days, while
females (2 weeks old) were supplemented with the extract
until the ages of 30, and 90 days old, respectively. Quails
were caged in wire battery cages (72 X 42 X 15 cm; length
x width x height). The weight of the ovary and testes was
determined using an electric balance. The organ index was

Table 1. Effect of chamomile extract on the body weight
and testes index of the adult male Japanese quail

Parameter Control Chamomile 0.3%
Body weight (g) 155.0+5.0 180.5+8.5
Testes weight (g) 1.125+0.055 3.325+0.545
Testes Index % 0.72 1.83
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Table 2. Effect of chamomile extract on the morphology
of the testes in adult male Japanese quail

Parameter Control Chamomile 0.3%
Right testis weight (g) 0.64+0.05 1.56+0.12%
Left testis weight (g) 0.48+0.005 1.760.425
Right testis length (mm) 16.82+0.5 24.67+3.12
Left testis length (mm) 12.71£0.5 23.03+3.58
Right testis width (mm) 7.90+0.085 10.14+0.04*
Left testis width (mm) 8.9+0.09 11.22+0.35*

Fig. 1. Testes index of adult male Japanese quail

supplemented with chamomile extract

subsequently determined using the following formula: organ
index = (organ weight/body weight) x 100. Additionally,
venire calipers were used to measure the ovary and testes’
length and width. Data were analyzed with t-Test and Excel.
Statistical significance is based on P< 0.05.

Results and Discussion

The pharmacological effects of chamomile have been
demonstrated to include anti-microbial, antioxidant, anti-
inflammatory, spasmolytic, and mild sedative activities
(8, 11]. El-Galil et al. (2010) found that feeding quail on
chamomile at 0.5 g/kg diet resulted in an improvement in
sperm concentration, sperm motility, total motile sperm,
and semen quality. The biological action of chamomile as an
antioxidant and a scavenger of oxygen free radicals in seminal
plasma may be responsible for these improvements in semen
parameters [14]. The phenolic and flavonoid compounds
found in medicinal plants have potent antioxidant activity.
These natural antioxidants from plants play a vital role in
protecting against the action of free radicals [3]. Results
showed that the total phenolic content of the extract is
108.92 ug/ml, the total flavonoid content is 66.41 U mol/
ml, and the total antioxidant capacity is 1.77 ng/ml.

Chamomile greatly increased hatchability, fertility and
enhanced sperm concentration [7]. Abu Taleb et al. (2008)
indicated that chamomile supplementation increased the
relative weights of the spleen, ovary, and testes. However,
Behnamifar et al. (2018) reported that chamomile extracts had
no discernible impact on the capacity of viable eggs to hatch.

Our results showed that male Japanese quails
supplemented with chamomile aqueous extract gained
weight compared to the control group. This may be attributed
to the improvement in nutrient digestibility of diets. Table
1 and Fig. 1 illustrate the effect of chamomile extract on the
adult male Japanese quail’s testes index and body weight.

* Significant differences between the control and experimental group
at p<0.05.
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Fig. 2. The impact of chamomile extract on the
morphology of the testes in Japanese quail:
B — control; [ — chamomile 0.3%

Our findings demonstrated that chamomile aqueous
extract significantly enhanced the weight of the right testis
and the width of both testes. In broiler breeders, a direct
connection between sperm production and testes’ weight
has been found [13]. Therefore, chamomile extract may
improve the reproductive performance of male Japanese
quail. However, the ovarian weight and shape were not
significantly impacted by chamomile extract. Tables 2, 3 and
Fig. 2 show, respectively, the impact of chamomile extract on
the morphology of the testes and ovary in Japanese quail.

Conclusion

Chamomile extract increased the male Japanese
quail’s body weight, testicular weight, testicular index, and
the right and left testes’ width. There was no discernible
distinction in ovary morphology. Chamomile extract may
have a good effect on the morphology of the testicles
and, consequently, the reproductive effectiveness of male
Japanese quail.

Table 3. Effect of chamomile extract on the morphology of the ovary in growing and laying females Japanese quail
30 day 90 day
Parameter - :
Control Chamomile 0.3% Control Chamomile 0.3%
Body weight (g) 44.69+3.39 48.6£1 242.66£6.48 244£10
Ovary weight (g) 0.019+0.004 0.022+0.002 0.90+0.04 0.85£0.12
The relative weight of the ovary 0.041+0.009 0.046+0.004 0.37+0.02 0.34+0.03
Ovary length (mm) 9+0 8.5+0.5 23.34+4 23.05+2.97
Ovary width (mm) 4.33+0.33 4.5+0.5 13.54 +0.47 12.91+0.32
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"Poccuicknin yHMBEPCUTET OpY>X6bl HAPOAOB,
2MockoBckasi rocyfapCTBEHHasA akafeMust BETEpUHapHON MeauumHel 1 6roTtexHonorim —MBA nmenm K. V1. CkpsibuHa
seleznev1961@mail.ru

MOP®OMETPUNYECKOE UCCNEAOBAHUE PENPOAYKTUBHbLIX OPFAHOB AMOHCKUX
MEPENMENOB: 3®®EKT BJINAHNA IKCTPAKTA POMALUKW (MATRICARIA RECUTITA L.)

Bblicokas aiLileHOCKOCTb 1 BbICTPbIV POCT SNOHCKMX Nepenesos MpuBAEKaKT CUTbHOE BHYMAaHWE K NepenesoBos—
cTBy. 910 06ecneymBaETCa PernpoayKTMBHON CUCTEMOV MNepenesoB, KOTOpas No3BOSISET LieieHanpaBieHHo BVSITh
Ha vX NpoayKTMBHOCTL. OAHaKO MHTEHCYBHbBIE CUCTEMbI KOPMIIEHWS U BblPaLLUVMBaHWS, MCM0Mb3YeMble B 1ocieaHee

Bpemsi B MPOMbILLIIEHHOM MEPENENoBOACTBE, OTPULIATENbHO CKa3bIBAKTCSH Ha 3[0POBLE NMepernesos.
Vicnonb3oBaHvie nekapcTBEHHbIX PACTEHUM B KA4YECTBE a(h(heKTUBHBIX ECTECTBEHHBLIX CTUMYNIATOPOB POCTa
MOXET peLUmnTb AaHHyo Npobnemy, Tak Kak B X/YBOTHOBOACTBE AaHHOE HarpaBieHVe HaLLo LLUMPOKOE NPUMEHEHME.
[aHHoe viccnenoBaHvie npeaHasHa4YeHo [y1s BbIICHEHWS BIVISIHUS BOAHOMO 3KCTPAKTa POMALLKU Ha PernpoayKTiB—
Hble OpraHb! SITOHCKUX MePeresnoB 3CTOHCKOV Nopoakl (CEMEeHHWKM y caMLOB U SMYHUKK y caMok]). B akcniepymeHTe
npuHumany y4actue 40 sanoHckux nepenenos (onbir-20 v koHTponb—20), 0NbITHOV rpyrnne ¢ AByXHEAENbLHOro
BO3pacTa BbinanBasny AaHHbIV 3KCTPaKT POMALLIKU B TEHYEHWE YETbIPEX HEAEb (3KCTPAaKT poMaLLKm 3 Mi,/ 1 BMecTe
C nUTbeBOY BOAoN]. Pe3ynbTaTtel nccnefoBaHus Mokasanu, YT0 B 3KCTPaKTe POMaLLKy obLLee cofepxaHue (heHosnoB
coctasnset 108,92 mkr,/mn, 0bLyee cogepxanvie hnaBoHompos — 66,41 ef. monb,/ Mi, a 06L4asi aHTUOKCUAaHTHas
crnocobHocTe — 1,77 Hr/ M. SKCTPaKT pOMaLLIKW YBENYNBAI XMNBYK Maccy Tena, abcomoTHYO
Y OTHOCUTESIbHYIO MAcCy PerponyKTUBHbIX OPraHoOB, TMHEVIHbIE pa3mepbl v uHAEKC ¢hopMbl. OcobeHHO agheheKTUBHO
Ha 3KCPaKT pOMaLLIKV pearvpyoT CEMEHHVKU NMepenesoBs, HYT0 Xe KacaeTCsl AMYHUKOB NepenesnoK, T0 3aMeTHbIX
pasnuyani B MX MopChosiorum BoisIBIIEHO He BbIro.

KnioueBbie cnoBa: 3KCTPaKT POMALLKW, AMOHCKMI Nepenen, Moposorus, penpoayKTUBHbIE OpraHbl.
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Some people found it hard to believe that animals have stress. When people have stress, they have found that cuddling their pet is
a relief to minimize their stress. Dogs especially as a lovely loyal pet to their owners, they can help this situation more than other
animals. But when they have stress will owners be able to identify and minimize stress triggers for dogs? Perceptions of dog owners
about the stress in dogs influence the mental and physical wellbeing of their own dogs. Therefore, the aim of this research was to
evaluate how dog owners in Sri Lanka and Russia perceive stressful situations and behavioural signs of stress in dogs. 99 dog owners
from both countries participated in the study. An online questionnaire measuring dog owners” ability to identify stressful situations
to dogs and perceptions of behavioural indicators of stress in dogs were administered to participants. Data showed that dog owners
from both countries easily identified stressful situations but failed to recognize behavioural indicators related to stress in dogs.
Misunderstandings about canine behaviour might influence dog owners’ ability to recognize subtle stress signs in dogs. According to
the experience of the researcher, the dog owners of Sri Lanka and Russia have many differences in taking care of their pets. However,
both were failed to identify even main behavioural stress signs in dogs. The study was proposed to be expanded to compare the
preventive measures taken by dog owners from both countries to gain more insight into why they failed to identify behavioural signs
associated with stress in dogs. It was recommended to conduct additional awareness programs about canine stress which
might be beneficial for dog owners.

Introduction

Some people find it difficult to believe that dogs can
experience chronic stress. They do not have jobs, money
problems, family problems etc. So, what do they stress
about? This kind of thinking by pet owners will lead to a
misunderstanding of what stress means to dogs.

Stress is a physiological process that develops as a
reaction to potential danger. When the brain detects a
threat, it triggers a flurry of internal processes to prepare
the dog for either fight or flight.

Unfortunately, most of the subtle signs of stress in
dogs are often ignored, not seen, or misunderstood by
owners. This may cause that the dog is repeatedly exposed
to the same triggers which lead to many health problems.
When visiting veterinary clinics in Russia and Sri Lanka, it
was noticed that treating and taking care of pets in Russia
is quite different from Sri Lanka. The study is about the
comparison of perceptions of pet owners between Russia
and Sri Lanka.

As humans, we often underestimate how some normal
events can cause stress and anxiety in our canine friends.
For example, a guest visit, change of temperature, a short
trip in a car can be uncomfortable for a dog. Stress of our
pets cannot be ignored because short-term (severe) stress
can make our pet unhappy and scared, and long-term
(chronic) stress can lead to serious health problems. Mariti
et al. (2012) [19] showed that dog owners found it dif-
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KnioueBble cnoBa: stress in dogs, behavioural signs, canine behaviour.

ficult to correctly identify subtle behavioural changes that
can be displayed in the earlier stages of emotional arousal
(Kerswell et al., 2009) [15]. Recognising stress is not only
important for the early detection of behavioural disorders
and their prevention, but also for the safe handling and
treatment of dogs.

According to the work experience of the researcher,
it was noticed that dog owners of Sri Lanka have given a
little attention to mental wellbeing of dogs than dog owners
of Russia. Therefore, the researcher is interested in finding
out how far dog owners from Sri Lanka and Russia can
identify stressful situations and behavioural signs related
to stress and created this research.

This study has undertaken in order to find out the
ability of dog owners to identify stressful situations and
behavioural signs of their own dogs. This study benifits
to all dog lovers who care more about their pets’ mental
wellbeing.

Research questions

Whether dog owners of Sri Lanka and Russia can
identify stressful situations of their own dog? As a pet
parent, it is important to be able to identify which kind of
situations are stressful and are not stressful to their own
dog before knowing how to help them relax. Sri Lanka
especially as a south Asian developing country and Russia
as a Eurasian developed country, stressful situations to
humans as well as to dogs should have many differences.
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These measures mainly based on the awareness of dog
owners. The study is focused about this matter to get a
clear idea of how far aware dog owners about stressful
situations in both countries.

Whether dog owners of Sri Lanka and Russia able
to identify behavioural signs related to stress in dogs?
Behaviours of dogs provide a wide range of information
regarding its’ health including stress. To handle them
perfectly, understanding behavioural signs of stress should
help dog owners. Dog breeds all over world do not show
same signs of stress and dog owners from every country
do not notice it as the same way. Therefore, researcher
has chosen her motherland Sri Lanka and Russia as the
country where she is receiving her tertiary education in
this study comparative study.

What are the differences between dog owners
from Sri Lanka and Russia when identifying stressful
situations for dogs and behavioural signs related
to stress in dogs? The main purpose of the study is
to compare the differences between the dog owners of
both countries when identifying stressful situations and
behavioural signs related to stress in dogs. There are many
differences between these two countries even in cultural,
economic, religious aspect etc. When considering the
veterinary stream, there are many differences in the use
of technology, facilities in hospitals and clinics, experience
of veterinary surgeons has many differences. Other than
this the knowledge and awareness of dog owners about
taking care of pets in both countries shows variations and
the researcher is more curious to find out it.

The dog owners of Russia are more aware about
stressful situations of dogs and behavioural signs related
to stress than dog owners of Sri Lanka.

Literature review

Stress can be difficult to define [10] but it is usually
described as an emotional arousal reaction comprising a
variety of physiological, psychological and behavioural
changes associated with stimuli that are perceived as
aversive by the subject [13, 16, 17, 18, 21-24].

Fear and anxiety are not considered as the same
incidence. According to the article [27]: Fear and anxiety
share many similar physiologic responses and an animal
that experiences fear and anxiety frequently, and is unable
to escape from the stimuli, will suffer from stress and its
effects. Fear is a normal behaviour which is considered
as an emotional response that occurs when an animal
perceives that a situation is dangerous, and it helps to
escape from a dangerous situation. On the other hand,
anxiety is considered as an anticipation of future danger
that may be still unknown, imagined by the animal or
real danger.

According to [27] definitions of stress and phobia as
follows: Stress is defined as “ ... any chemical, physical, or
emotional force that threatens an organism’s homeostasis”
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and Phobias are “...persistent and excessive fears of certain
things or situations that are usually out of proportion to
the actual threat that they present”.

All these feelings overlap and are physiologically very
much similar. When considering stress and fear, symptoms
will likely pass when the threat disappears. However,
anxiety and phobia can last longer because they are not
directly linked to external causes.

Following 7 stressful situations of dogs were
considered in this study.

Short term loneliness. Stereotypical behaviours were
observed in dogs during short term loneliness, boredom
in situations like owners went on a trip, children went
to school keeping them alone in house etc. Stereotypical
behaviours are repetitive behaviour patterns that have no
specific function or goal. Pacing, tail chasing, rocking and
twirling are some examples for this behaviour [2].

Long term loneliness. Dogs can experience extreme
stress through being separated from their owners and kept
in a cage [7]. These animals undergo physiological changes
such as increased heart rate and release of cortisol—both
of which may be associated with negative feelings such as
fear and anxiety [11]. In addition, stressed animals may
not eat or drink adequately, which can delay recovery [12].

Loud noises. Dogs have extremely sensitive hearing
because they can hear a much wider range noises than
humans. Loud, sudden (and often unexpected) sounds
have been used in studies of behavioural and physiological
stress responses in dogs [6, [14]. That research focuses on
dramatic infrequent sounds for examples thunderstorms
[1, 6, 8] and fireworks [4, 9]. Physiological responses
to loud noises can include a dramatic increase (207 %)
in salivary cortisol, lasting for 40 mins or more [6].
Behavioural responses to loud noises include panting,
hiding, pacing, cowering the body, shaking the body,
barking etc.

Visiting veterinary doctor. If a dog has an unpleasant
experience in the veterinary clinic, it will be more
difficult to handle him in next visit because dogs make an
association between the experience and the environment
or the personnel. Accepting that dogs are generally afraid
in the hospital environment makes it more difficult to
recognise the pathologically fearful or anxious animal [27].
Déring, Roscher, Scheipl, Kiichenhoff and Erhard (2009)
[5] claim that over 75% of the dogs visiting a veterinary
hospital were fearful on the examination table and up to
13.3% had to be dragged or carried into the practice.

Facing new environments and new experiences.
Sense of smell of canines are remarkable as same as the
incredible hearing ability. Therefore, unfamiliar scents
create a common environmental stress trigger in dogs.
For examples moving to a new home; trying a new dog
park; change of daily routine, living arrangements [3] etc
can be considered. Car rides also can be taken under this
category because when the car is continuously moving
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through changing settings with unfamiliar scents, it makes
the dog difficult to adjust.

Meeting new people or other animals. The great
sense of smell of canines can be problematic in facing new
people and animals also. Their noses can detect the scent of
a human or other animal being in their environment even
after they have gone. For examples a guest visit, change
of a household member (baby/pet), meeting a stranger in
street or other pets in veterinary clinic, when facing to a
wild animal etc can be considered under this.

Owner’s mood. Long-term stress synchronization in
dogs and their owners was investigated recently and it was
found that dogs, to a great extent, mirror the stress level
of their owners [25]. That research about the relationship
between the stress in dog and owners provides evidence
to suggest that a dog’s stress levels match those of their
owners. In short, if the dog owner is suffering from chronic
stress, their dog probably is too.

Some behaviours expressed by dogs in a stressful
situation can be used as signals to detect the presence of
stress by dog owners and act in order to reduce it and then
prevent it. However, understanding how stress affects the
physiology and behaviour of dogs does not guarantee that
people will be able to accurately identify it.

Following 20 behavioural signs were considered
in the study which were taken into account in another
research study about “Student veterinarians’ ability to
recognise behavioural signs of stress in dogs” (Menor-
Campos et al, 2022) [20]: 1. Aggressiveness; 2. Auto-
grooming; 3. Circling; 4. Crying; 5. Eating/drinking much;
6. Excessive barking; 7. High activity; 8. Hypersalivation;
9. Inappropriate defecation; 10. Inappropriate urination;
11. Looking elsewhere; 12. Low activity; 13. Low
appetite; 14. Nose licking; 15. Panting; 16. Paw lifting;
17. Stereotypical behaviours; 18. Trembles; 19. Turning
head; 20. Yawning.

Methodology

A quantitative survey was designed with four main
sections with questions in this research. Third and fourth
sections were further divided into sub questions altogether
forming 31 questions. The survey was included 7 main
stressful situations which can be considered as common for
both countries and 20 behavioural signs related to stress
which were taken from the another research article [20].
First section was to confirm the ownership of a dog, second
sections was to choose the nationality (Sri Lankan or Rus-
sia), third sections was to identify stressful situations (Yes/
No answers were provided to choose from 7 situations),
fourth section was to judge how related 20 behavioural
signs to stress in dogs on a five-point Likertscale (from 1
= not related to 5 = very strongly related to stress). Third
and fourth sections had another sub question to explain if
the dog owners have any other idea to share about stressful
situations and behavioural signs. Questions were translated
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into Russian using the back-translation procedure and if
the dog owner choose the nationality as Russia he/she was
directed to the questions prepared in Russian language and
others were given in English language.

Area of study was mainly targeted on dog owners
who live in Sri Lanka and Russia. As the questionnaire
was done in online survey it is imagined that majority of
participants were from urban area.

The research was conducted within 56 dog owners
from Sri Lanka and 43 from Russia. The majority of popu-
lation is imagined the young generation.

126 participants were participated for the online MCQ
questionnaire, among them 99 were dog owners and 27
were not. As the study was conducted only for dog owners
total participants counted as 99.

Primary Data was collected through the questionnaire
and secondary Data was collected through books, journals
and research articles based on the above topic.

The research was done using total of 31 questions.
First section was to catogorise participants as dog owners
and non-dog owners. Then second section was to choose
the nationality (Sri Lanka or Russia) and according to that
data was collected in English and Russian languages. Third
secion was “Identifying the stressful situations for your
dog” and it consists of 7 stressful situations : short term
loneliness; long term longliness; loud noises; visiting vet-
erinary doctor; facing new environments and experiences;
meeting new people and animals; owner’s mood. Fourth
section was “Recognising stress related behavioural signs
of dogs” and participants were provided 20 behavioural
signs to rate from weakly related to stress to strongly
related to stress. If the dog owner is willing to share his/
her own stressful situations and behavioural signs other
than mentioned in main question, he/she can use the sub
question(non-compulsary) in the third and fourth section
for that. Data was collected by sharing the Google form in
social media (WhatsApp, Telegram and VK).

Results

The study was examined with 99 dog owners. Among
them 56 from Sri Lanka and 43 from Russia. When consid-
ering the stressful situations: 52(92.85%) dog owners from
Sri Lanka and 36(83.72%) from Russia noticed short term
loneliness; 27(48.21%) from Sri Lanka and 19(44.19%)
from Russia noticed long term loneliness; 47(83.93%)
from Sri Lanka and 34(79.07%) from Russia noticed loud
noises; 31(55.36%) from Sri Lanka and 31(72.09%) from
Russia noticed visiting veterinary doctor; 29(51.79%) from
Sri Lanka and 20(46.51%) from Russia noticed facing new
environments and experiences; 30(53.57%) from Sri Lanka
and 19(44.19%) from Russia noticed facing new people
and animals; 32(57.14%) from Sri Lanka and 26(60.47%)
from Russia noticed owner’s mood as stressful situations
to their dogs (Fig. 1).
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Fig. 1. Number of participants as a percentage who noticed mentioned stressful situations

When considering 1 to 10 behavioural signs related to
stress in dogs: 23.21% of dog owners from Sri Lanka and
39.53% from Russia noticed aggressiveness; 28.57% from
Sri Lanka and 27.91% from Russia noticed auto-grooming;
25% from Sri Lanka and 25.58% from Russia noticed
circling; 30.36% from Sri Lanka and 44.19% from Russia
noticed crying; 33,93% from Sri Lanka and 16,28% from
Russia noticed eating/drinking much; 33.93% from Sri
Lanka and 48.84% from Russia noticed excessive barking;

37.50% from Sri Lanka and 30.23% from Russia noticed
high activity; 19.64% from Sri Lanka and 30.23% from
Russia noticed hypersalivation; 16.07% from Sri Lanka
and 32.56% from Russia noticed crying inappropriate
defecation; 21.43% from Sri Lanka and 41.86% from
Russia noticed inappropriate urination as strongly and
very strongly related (4 and 5 of Lickert scale) to stress
in dogs (Fig. 2).
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Fig. 3: Number of participants as a percentage who rated 11 to 20 behavioural signs from weakly related to strongly related
(1-5) (SL - Sri Lanka; RU - Russia)

When considering 11 to 20 behavioural signs related
to stress in dogs: 35.71% from Sri Lanka and 25.58% from
Russia noticed looking elsewhere; 28.57% from Sri Lanka
and 23.26% from Russia noticed low activity; 32.14% from
Sri Lanka and 34.88% from Russia noticed low appetite;
12.50% from Sri Lanka and 11.63% from Russia noticed
nose licking; 21.43% from Sri Lanka and 20.93% from
Russia noticed panting; 25% from Sri Lanka and 13.95%
from Russia noticed paw lifting; 23.21% from Sri Lanka
and 20.93%% from Russia noticed stereotypical behav-
iours; 21.43% from Sri Lanka and 44.19% from Russia
noticed trembles; 23.21% from Sri Lanka and 18.60%
from Russia noticed turning head; 25% from Sri Lanka
and 20.93% from Russia noticed yawning as strongly and
very strongly related (4 and 5 of Lickert scale) to stress
in dogs (Fig. 3).

Discussion

According to the results of the questionnaire,
identifying stressful situations by dog owners from both
countries were in a satisfactory level. Majority of dog
owners from Sri Lanka (more than 50%) could identify all
stressful situations except long-term loneliness (48.21%).
Dog owners from Russia only long-term loneliness, facing
new environment and meeting new people and animals

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK

reached less than 50% and rest of the stressful situations
were successfully recognised (more than 50%). According
to the researcher’s opinion this difference might be a reason
of the cultural and social differences of these two countries.
Facing new environments, new experiences and meeting
new people and other animals especially wild animals
are more frequent events in Sri Lanka than in Russia.
When considering individually about these 7 stressful
situations, identifying by dog owners from both countries
had only small differences but visiting vet doctor/clinic
was considered as a more stressful situation for dogs in
Russia (72.09%) than in Sri Lanka (55.36%). Even though
the reason for that is not clear some dog owners shared
their own ideas about stressful situations. Sri Lankan dog
owners have identified that their dog was stressed when
he was sick, when he was not given a bath, when he was
ignored by owners, when he was exposed to smoke from
fire and when he was punished. Russian dog owners have
identified that their dog was stressed when he saw people
were quarrelling, when he was exposed to nature and when
he saw/heard the noise of garbage bags and strollers. These
ideas very clearly showed the differences of how dogs were
treated and taken care by dog owners in both countries.
Sri Lankan dogs are very familiar with nature than Russian
dogs. Many of them are freely adopted in houses without
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cages. Many Russian dogs seem to be taken care very
well inside houses without keeping them freely in nature.
The main reasons for this might be weather differences,
seasonal changings and urbanization of people made them
to stuck in small apartments.

The behavioural indicators perceived by dog owners
from Sri Lanka as strongly and more strongly related to
stress in dogs (score 4 and 5) were ‘high activity’ (37.50%)
and ‘looking elsewhere’ (35.70%) and the behavioural
indicators perceived by dog owners from Russia were
‘excessive barking’ (48.84%), ‘crying’ (44.19%), ‘trembles’
(44.19%) and ‘inappropriate urination’ (41.86%). As all
these percentages did not reach at least 50% from both
countries, majority of the participants did not notice very
important behavioural signs that related to stress in dogs.

The indicators most frequently perceived not to be
related or weakly related to stress (score 1 and 2 > 50%)
were ‘hypersalivation’, ‘inappropriate defecation’, ‘nose licking’,
‘auto-grooming’, ‘panting’, ‘low activity’, ‘eating/drinking
much’, ‘low appetite’ and ‘looking elsewhere’ by dog owners
from Sri Lanka and ‘nose licking’, ‘paw lifting’, low activity’,
‘yawning’, ‘turning head’, ‘panting’, ‘looking elsewhere’, ‘auto-
grooming’, ‘circling’, ‘inappropriate defecation’ and ‘eating/
drinking much’ by dog owners from Russia.

Therefore, it was noticed that dog owners from both
countries failed to recognize main behavioural signs related
to stress. According to the researcher’s opinion, it is no
surprise that if Sri Lankan’s do not pay more attention of
stress in dogs because they even do not pay more attention
to mental wellbeing of humans. However, as there is a huge
failure to recognize main behavioural indicators of stress
in dogs even by Russians who seemed to be more caring of
their own mental health and their dogs’, there may be other
reasons. Mainly they might not notice some behavioural

signs related to stress because they have already prevented
such stressful situations. Therefore, the researcher suggests
extending this study to compare the preventive measures
taken by dog owners from both countries.

Conclusion

According to the discussion it is clearly depicted that
dog owners from both countries need awareness programs
about recognizing behavioural signs related to stress in
dogs otherwise the more they ignore stress triggers, the
more they tend to many mental health disorders. Mariti et
al. (2012) [19] suggest that pet owners seek advice from
veterinarians about signs of stress in their companion
animals. Therefore, it is very important to advice dog
owners through veterinary clinics by veterinarians. Other
than that, it is reccommended for an online campaign as the
best way of sharing information in this modern world has
become social networks. It is suggested to share Facebook
posters or mini videos. As the questionnaire was done
online the area of study covered is mainly should be urban
young generation. If urban dog owners are not much aware
about this, then the villagers must be more careless about
this matter. Leaflet distribution will be another good way
to aware people about this matter. Even though a villager
or townie, young or old generation all dog owners should
be more carefully notice behavioural indicators shown by
their dogs and stressful situations to minimize facing those
events or to prepare early to take preventive measures to
protect their lovely pets from facing same stress triggers.

Supplements

Google form : https://docs.google.com/forms/d/e/1F
AlpQLScol8IQc0C5GxKHxQo0724vAxFD]pyDXKDmgU
pPiMn4EUINt7RQ/viewform?usp=sf_link
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Poccuickuin yHnsepcuteT apyx6bl HApOAoB,
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CPABHEHVE NPEACTABJIEHUA BNAAENbLEB COBAK U3 LUPU-JIAHKU U POCCUN
0 CTPECCOBbLIX CUTYALMAX N NOBEAEHYECKUX NMPU3HAKAX,
CBA3AHHbIX CO CTPECCOM Y COBAK

He Bce BnagpenbLbl XUBOTHbIX—KOMMNaHbOHOB, MOHUMAOT, YTO MX MUTOMLUbI MOTYT UCMbITLIBATL CTPECC. [1py 3TOM oHYV
06HapYXWUu, HTO KOMMYHVKALWS CO CBOUM MUTOMUEM MOMOraeT UM 065er4n1Tb 1 CBECTU CO6CTBEHHOE CTPECCOBOe
cocTosiHne K MyuHuMymMmy. Cobaku, 0cobeHHO rpegaHHbI CBOVM X035eB8aM U MOryT MOMO4Yb B CTPECCOBOVI CUTYaLmmn
bonbLue, YeM apyrvie XvBoTHbIe. Ho Korga y H1x cammx BOSHUKAET CTPECC, CMOrYT iy BNafenbLbl AEHTUULIMPO—
BaTb M MUHUMW3MPOBATL TPUrrepbl cTpecca Ans cobak? [NpegctasneHns BnagensLeB cobak o cTpecce rnomMorarT
BMATbL HA NCUXUHECKOe 1 (hu3nyeckoe brarononyyme ux nTomyes. [103ToMY Lierbio 3Toro NccnefoBaHus 6biio
OLEeHUTb, Kak BragensLUbl B LLIpyu—/laHke v Poccum BOCpyHUMAOT CTPECCcOoBbie CUTYaUMM U MOBEAEHHYECKME NPU3Ha—
Ku cTpecca y cobak. B nccnegosaHmm npuHsav ysactve 99 Bnagensuyes cobak n3 obenx cTpaH. Y4acTtHukam 6bina
rpegocTaseHa OHAaH—aHKeTa, M3MepsoLLasl CiocobHOCTL BriafgensyeB cobak MaeHTUhnyMpoBaTL CTPECCOBbIE
cuUTyauum v BOCMpUsITUE MNOBEAEHYECKMX 0Ka3aTenen CTpecca y cBovx NMToMueB. [JaHHble nokasanu, 4To Bnagesns—
bl cobak n3 obeunx cTpaH ferko MeHTUMLMPOBay CTPECCOBLIE CUTYaLMM, HO HE CMOITTY Pacro3HaTb NoBegeH4e—
CKWe rokasaTesnu, CBA3aHHbIe CO CTPeccoM. HernpaBuibHOe NoHMaHWe NoBeaeHns MMTOMUA MOXET roBNATE Ha
CcrnocobHOCTL BnagernbLeB cobak pacro3HaBaTh y HUX egBa 3aMeTHbIe npuaHaky cTpecca. CornacHo onbITy nccneno—
Barens, BnagenbLbl cobak LLpyu—IlaHkun n Poccum umeroT MHOro pasnuyui B yxoge 3a ceoumMu nutomuyamim. OgHako
HW B TOWI, HW B BpYrovi cTpaHe Bnagesibyam He yAanock BbIBUTL [aXe OCHOBHbIE MOBEAEHHYECKME NMPU3HaKky CTpecca
y cobak. ViccnepnosaHue 6bin0 NPeanoXeHo pacLUMpUTb, YTObbI CPaBHUTE MPoghnnaKkTUYeckme Mepbl,
npuHATLIE BRagenbyammy cobak n3 obenx cTpaH, 4Tobbl Nony4YnTe 60bLUe MPeACcTaBAeHVs 0 TOM, MoYeMy UM He
yAanock BbIBUTL MOBEAEHYECKUE MPU3HaKK, CBA3aHHbIE CO CTPECCOM y cobak. bbino pekomeH[oBaHo rnpoBecTu
[OMONHUTEbHBLIE MPOrpamMMb| MOBbILLEHVS OCBEAOMITEHHOCTY O CTPECCE Y UX MUTOMLIEB, KOTOPbIE
mornv 6bl 6bITb NONE3HbI 4718 BriafgernbLeB cobak.

Knioueeble cnoBa: CTPecc y cobak, noBefeHYecKe NpUsHaKkiy, NoBeaeHre cobak B Nepyop CTPecca.
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3epHosble Kynbmypsl 3aHUMaOM 0coboe Mecmo 8 celbCKOX03ALUCMBeHHOM Npou38odcmae, Komopoe 06YCN08/EHO UX BAXHOCMbIO
07151 Yenoseka. C pocmom YucneHHOCMU HacesneHus poJib 3epPHOBbIX Kyibmyp 6ydem mosibKo 8o3pacmams. B ceazu ¢ amum,
npobaema cmamucmuyeckol oyeHKU Npou3BoOCMBA ABJACMCS BCECbMA AKMYyaabHOU. 3Has 06beMbl NPOU3B0OCMBA U haKMOops,
OKa3bIBAKOWUE HO HUX BIUAHUE MOXHO CNAGHUPOBAMb NPOU380OCMBO U nompebeHue. B kayecmse obbekma ucciedosaHus
BbICMYNUIO NPOU3BOOCMBO PXU 8 cMpaHax Esponsi. Poxb Asnsemcs 00HOU U3 BaXKHelWUX CebCKOX03ALUCMBEHHbIX KYbmyp.
OKybmypeHHas 3HaYUMesIbHO N03Ke AYMeHA U NUeHUUbI, OHA UMeem 02pOMHOe 3HayeHue 0J1A YesoseKd. Ee ucnosb3yom He moJibKo
0/14 npou3B0o0CMBA 3epHa, HO U 8 Kayecmae KopmMosol Kysibmypsl. OCHOBHbIMU MeMOOaMU UCCIe008AHUA ABUILUCL CmamuymuyecKue
MemoObl. Paccyumsi8anucs nokazamenu OUHAMUKU U cmpykmypsl. bsin npoussedeH hakmopHsbili aHanuz npou3soocmsa pxu
8 cmpaHax Bocmoyrol Esponel. llpoaHanuzuposas cmamucmuyeckue 0aHHble 3a wecmsOecsm sem Habao0eHuli u cobpas 0aHHble
no npouszsodcmsy 0aHHOU Kynbmypsl 8 cmpaHax Bocmoyvrol u 3anadrol Esponsi 3a nepuod ¢ 1993 no 2021 22. Mbl NpUWAU K
cr1edyruumM 0CHOBHbLIM BbI800aM. 3a GHANU3UPYEMbIl Nepuod, Mbl omMeyaem CHUXeHUEe 06bemMo8 Npou3sooOCcmMBa OaHHOU Kybmypbl.
JlaHHoe cokpalyeHue 8bI38GHO UMEHHO CHUXeHUeM NocesHbix naowadel, a He U3MeHeHUeM ypoxaliHocmu, pocm Komopod mMbl
Habnod0aem. Imo 2080pum 0 MoM, 4mMo Npou3soOCMB0 8 cmpaHax Eaponsi, 20e cocpedomoyHesl 0CHOBHbIe NocesHble NAOWadu
O0aHHOU Kynbmypsl HOCUM 3KCMeHCcUBHbIl xapakmep. CoOKpaujeHue nocesHsix naowadeli OaHHOU Kybmypbl Mbl CBA3bIBAEM
¢ pacwuperuem naowadeli nod nwexuyel u mpumukane. [IpoucxoOum 3ameHa pxu 8 cesoobopomax. Ecnu meHOeHys cokpaweHus
nocesHsix naowadell pxu CoXpaHumbCs, Mo 8 nepcnekmuse OaHHAA Kybmypa MoXem NoJIHOCMbio ucde3Hyms 8 Egpone.
He donycmumsb 3mozo moxem 8HeOpeHUe BbICOKOYPOXALiHbIX CPMOB, NPUMEHeHUS nepedosbiX MexHUK U mexHoso2ull npou3soocmaa.

KnioueBble cnosa: POXb, 3€pHOBbIE KY/bTYpbl, paCTEHUEBOACTBO, 3anapgHas Espona, BoctoyHas EBpona, nponssoncTso.

BBeaenue

3epHOBBIC KyABTYPHI 3aHUMAIOT 0C000€ MeCTO B
CeAbCKOXO3SMCTBEHHOM IIPOM3BOACTBE. DTO CBS3AHO C
TeM, UTO 3ePHO MCIIOAB3YeTCS He TOABKO AASI TINTAHIS ve-
AOBEKA, HO TAKJKE 11 UACT Ha KOPM CEAbCKOXO35MCTBEHHbBIX
JKUBOTHBIX, TITULIbL [1]. TaKkoKe 3epHO CAYIKUT CBIPbeM AAST
riepeabaThIBAIONIEN IPOMBIIIACHHOCTI. DTO 00YCAOBACHO
BBLICOKO ITUTaTeALHON IIEHHOCTBIO 3¢PHA AAHHOM TPYTITIBI
pactennit. Tak, nanpumep, 100 T 3epHa MITIEHUITHI UMeeT
SHEPreTUUeCKyIo IeHHOCTh 360 KKKaA. B HUX coaepsKUTCs
A0 14 1 Geara, A0 2,5 T JKUPOB, A0 71 T yraeBoaos [2].

BbIAeASIOT GOABIIIOE KOAMYECTBO 3¢PHOBBIX KYABTYD,
KOTOPBIe OOBEANHSIOT B CACAYIONIIIE TPYIITBI [3]:

— 3AAKOBbIE;

— 6000BbBIE;

— IpeYNIIHbIe;

- ACTPOBBIE;

HauGoablee pacripocTpaHueHye TIOAyYUAL UMEHHO
3AaKOBbIe KyABTYPbI, KOTOpPBIe OOBEANHSIOT OOAbBIIOE
KOAMUECTBO PacTeHul. VIMeHHO K 9TOM IPyTITie pacTeHn
OTHOCUTCS 11 POKb. [1p1 5TOM, AaHHAasl KyABTYPa BXOAUT B 1
TPYIIILY 36PHOBBIX KYABTYP, KYABTYP CeBEPHOTO ITPOUCXOK-
AEHVIST C AAVIHBIM AHEM B AeTHUTI TIepUoA [4]. BeiaeasioT kak
spOBbIe, TAK 11 O3UMble COPTa PKU. SpoBble copTa TPeOyIOT
60Aee BBICOKMX TEMIIEPATYD AASl MIPOXOKACHMsL CTAAUN
SIPOBU3ALINM, O3UMBIE, HA000POT, HeGoAbINX [5]. B cBsiszn
C 9TWM TIePBbIe BBICEBAIOT BECHOI, 4 BTOPbIE — OCEHBIO.
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Takum 00pazoM, CTaTbsl MOCBsIIEHA AHAAU3Y TIPO-
M3BOACTBA DKM B CTpaHax EBpombl. OCHOBHOM 1IEABIO
AQHHON PabOThL SIBASETCCSL BBbISIBACHME TEHACHLINN B
IIPOM3BOACTBE PXKU B CTpaHax EBPOIBI 1 OLICHKE BAUS-
HUSl U3MEHEHWI TIOCEBHBIX IAOIIAACH U YPOXKANTHOCTH
Ha BAAOBbIe COOPDI.

MaTepnaA 1 METOABI UCCACAOBAHUS

B miporiecce Halero MCCAGAOBAHMS Mbl UCTIOAb30BAAN
AQHHBIE, TIPEAOCTaBAsIEMble [IPOAOBOABCTBEHHON 1 CEAb-
croxossiictBerHon opranusatveir OOH (DAO) [6]. TTpu
9TOM, MBI UCTIOAb30BAAN ABA BPEMEHHBIX ITPOMeKyTKa. B
TIepBOM CAyYae, YToObI TIOKa3aTh OOIIYI0 AMHAMUKY TTPO-
M3BOACTBA p>ku B EBporie Mbl 6paan aaHHble 3a 1961-2021
IT. [TpoTskenHOCTh B 60 AT MO3BOAMAA HAM BBLIIBUTD KaK
YCTOMUMBOE CHIDKEHME B yOPaHHBIX MAOIIAASX, TAK U POCT
YPOPKaHOCTI AQHHOM KYABTYPbL. BO BTOPOM cayuae, Mbl
WCTIOAB30BAAU AAHHBIE 33 6OAee KOPOTKUI TPOMEKYTOK
BpeMenn 1993-2021 rr. 9710 6bIA0 06YCAOBACHO TEM, UTO
B 1990-1993 rT. Ha KapTe MUpa MOSBUAUCH HOBbIE He3a-
BUCHMBIE TOCYAapCBa, TaKue Kak, Harpumep, beaapycs,
Yexust, Moaaosa, Poccust, CaoBakusi, YKpauHa.

AAst OlIeHKU BAMSIHUSI M3MEHEHMsI TTOCEeBHBIX T1AO-
IaAe# 1 YPOXKATHOCTU MBI UCTIOAB30BAAN aOCOAIOTHbIC 1
OTHOCUTEAbHbIE TOoKasaTeAn. CpeAr a0OAIOTHBIX TIOKa3a-
TEeA Mbl UCTIOAB30BAAN aOCOAIOTHBIN POCT, AOCOAIOTHBIN
IpupocT. CpeAr OTHOCUTEABHBIX — TTOKa3aTeAU CTPYKYTPHI,
TEeMIT POCTa.
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Pe3yabTaThl HCCACAOBAHMA U UX 00CYIKACHME

MupoBoe NPOU3BOACTBO 3€PHOBBIX KYABTYP
yBeAarumBaetcs. lak, mo aanaeM M. H. Tlocmeaoson ,
TIPOM3BOACTBO 3epHA B MUPE BIPOCcAO 32 2006-2017 rT. Ha
7244 van Tuan 32,11%. [TponcxoAnT pocT IIpon3BOACTBA
TAKUX KyAbTYp KaK IIIEeHWIA, KyKypy3a, SUMeHs, OBCa.
[TponcxXoAnT yBeAUYeHUe IIPOM3BOACTBA M PXKU B MUPE
[7]. OaHako, ecAm aHAAMBMPOBATH MIPOU3BOACTBO PIKH
B CTaHAaX EBpOIbI Mbl OTMeuYaeM CHIDKeHUE B YOPaHHBIX
MAOIIAASIX 1 00beMax 1IponsBoAcTsa (puc. 1). Tlo Hammm
pacueTam 3a TieproA ¢ 1961 o 2021 1. yOpaHHbIe TIAOIITAAK
AQHHOI KyABTYpbL B EBpoIie cokpatranch Ha 86%, BaAOBbIe
coopsl — Ha 65%. EAMHCTBEHHBIN TIOKa3aTeAD, KOTOPDIiL
TIOKA3bIBAeT TEHACHIIMIO K POCTYy — 3TO YPOYKAHOCTb
AQHHOM KYABTYPBL. BO MHOTTIX MCCACAOBAHISIX M3MEHEHIEe
TIOCEBHBIX MAOIIIAACT PACCMATPUBAETCS KAK SKCTCHCUBHBIN
(baKTOP B IIPOU3BOACTBE KYABTYPBL, B TO BPeMsI KAK M3Me-
HeHUe yPOKaHOCTH — KaK UHTEHCUBHBIA (ParTop.

PaccMarpuBast CTPYRTYpY IIPOU3BOACTBA IO OTACAD-
HBIM pernoHaM EBPOIIbI, MBI MOSKEM OTMETUTD CACAYIOIIICe.
(puc. 2). OCHOBHYIO AOAIO B yOPAHHBIX MAOIIAASIX AGHHOM
KYABTYPBI B CTPaHaX EBPOTIBI 3aHIMAIOT CTpaHb! BocTouHO!
Esporinl. B AanHbIX cTpaHax B 2021 1. yGpaHHBIE TAOTIAAT
coctaBuam 2373950 ra. 9to Ha 89% MeHbIIe IO Cpas-
HeHuto ¢ 1961 roaom. MsmeHenne yOpaHHBIX TAOIIAACH
OTPa3MAOCh 1 HA M3MEHEHUW B CTPYKType. AOASL CTpaH
Boctounoit EBporiel cokpatnaack ¢ 85 A0 67%.

Crpanbl 3anaaHO# EBPOTIBI 3aHIMAIOT BTOPOE MECTO B
YOPaHHBIX TIAOIIAASIX AAHHOM KYABTYPBL. AOASI 9TOM TPYTIITBI

CTpaH B yOpPaHHBIX MAOLIAAAX BCeil EBporibl BhIpocAa Ha
10%. OAHAKO W AAs 3TOH I'PYIIIbL CTPaH Mbl OTMevaeM
CHWDKeHME yOpaHHbIX Naomaser Ha 1941723 ra.

YBeanuuBaeTcss U Aoast cTpan Ceseproil EBporrl B
yOPaHHBIX TIAOIIAASIX. MbL OTMeuaeM pocT B 7%. OAHAKO
1 AASL 3TOY TPYIIIIBL CTPaH MBI OTMEYdeM CHIDKEHVE Ha
75540 ra. Aoas xe ctpan IOxkHoi EBporbl mpakTiuiecku
He cHoKaercst. OAHAKO, B aDCOAIOTHBIX TTOKA3aTeASIX Mbl
TaKk’Ke OTMeuaeM CHIDKeHUe.

AHaAU3UPYS CTPYKTYPY BAAOBBIX COOPOB, MBI MOYKEM
OTMeTUTD caeaytotiee (puc. 3). Kak u B caydae yOpaHHBIX
TIAOIIIAACHL, B CTPYKTYPE IIPOU3BOACTBA IIPE0OAdAAET TPyYTI-
nia ctpan BocTounoil Esporibl. OAHAKO, MX AOASL B TIEPHOA
¢ 1961 o 2021 rr. cHwkaetcst Ha 26%. B aOCOAIOTHBIX
3HAYCHMSIX MbI TaKKe HAOAIOAAeTCsl COKpallleHre. 3a AaH-
HBII1 TIEPUOA OTMeUdeM CHIDKEHUE B BAAOBBIX COOpax Ha
18942 Tric. TOHH. Aoast cTpaH 3anaaHol Esporisl Hao60-
poT BbIpocaa. Poct coctasua 15%. OaHako, B oObemax
ITPOM3BOACTBA TaK)Ke HAOAIOAACTCSl CHYDKeHME. BaaoBbie
cOOpBL AASL AQHHOW I'PYIIIBI CTPaH CHU3MAUCH Ha 1604
ThIC. T. AoAst cTpan CesepHoil EBporibl HA060POT BbIpOCAA
Ha 9%. OAHAKO, OIIATH JKe AASL AAHHOW IPYIIIIbL CTPaH OT-
MevaeTcst HeraTUBHAsI AMHAMIKA B 00beMaxX IIPON3BOACTBA.
Taxoke Mbl 0T™MeuaeM pocT aoau ctpaH lOxnHo# EBporbl.
AOASI AAHHOI1 TPYTIIIBL CTPaH BbIpocAa Ha 2%. O1isTh JKe B
00 beMax IPOU3BOACTBA MBI OTMeUdeM CHIDKEHIE, KOTOpOe
coctaBuao 380 ThIC. T.

Taxum 06pa3om, Mbl BUAM, YTO ITPOU3BOACTBO PXKU
B CTpaHax EBpPOIIbI COCPEAOTOYEHO B CTpaHax 3araAHON
nau Boctounoit Esporbl, a umenHo B Apctpun, beabrun,
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Puc. 1. iuHammnka y6paHHbix naowanen (a, Tbic. ra), 06bemMoB Npon3BoAcTBa (6, ThIC. T) U YpOXKaHOCTU pxu (8, T/ra)
B EBpone B 1961-2022 rr.
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BocTounas
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85%

BocTtounas
Espoma
67%

CesepHast

Espomna
3anaaHas 8%
Espoma
0
1% Cesepnas 3anaanast [Osknas
Espona Esporna Espona Espomna
4% 1% 20% 5%
Puc. 2. CtpykTypa y6paHHbix naowanei pxu B 1961 (a) n 2021 r. (6)
¢ 6
IOsxnas
Espona
2%
Bocrounas
CesepHas Espona
EBpoO 1 Bocrounas 52%
3% Espona
8% IOsxmnas
Espora CesepHnas
4% Espomna
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Puc. 3. CTpykTypa npousBoacTBa pxu B 1961 (a) u 2021 r. (6)

@panrmn, Tepmannu, AtorcemOypre, Huaepaanaos, [sefi-
napuu, beaapycu, boarapun, Yexuu, Benrpuu, [Toable,
Moaaose, Pymbranu, Poccnn, CaoBakuu, YKpanHbL.
PaccMOTpuM AMHAMUKY TIPOU3BOACTBA B 3TUX ABYX
rpymmnax cTpaH. Hadnem co ctpan Boctounoit Esporbr
ndopmarinst 06 yOpaHHBIX TAOIIAASIX 1 BAAOBBIX cOOPAxX
B cTpanax Bocrounoit EBport peactasaena B maon. 1.

MpbI BUAUM, YTO OCHOBHBIMU CTPaHaAMU-ITPOU3BOAN-
TeASMU AQHHOI KyABTYPbI B CTpaHax BocTouHo# EBporib
apastioTcst Poccus, [Toaba, beaapyce, YkpanHa. B AHaMu-
Ke MBI BUAWIM CHIDKeHIe yOPAHHBIX TIAOIIAACT 1 BAAOBDBIX
cOOPOB AASI 9TUX cTpaH. Tak, B Poccum yOpaHHbIe TAOTIAAY
COKPATUAUCH B TIeproA ¢ 1993 mo 2021 . na 4949 Thic. Ta,
B [loabmte —Ha 1451 ToIC. Ta, B beaapycn —Ha 651 ThIC. T2,

VY6paHHas nnowaab U BanoBble c6opbl pxku B cTpaHax BoctouHon EBponbi B 1993-2021 rr.
Y6paHHas TAOTITAAD Baaosrie cOOpBI
Crpana 1993 . 2021 T 1993 . 2021 T
ra % ra % T % T %
Beaapych 1011000 10,22 359900 15,16 2825800 15,13 845000 14,24
Boarapus 19270 0,19 7630 0,32 25300 0,14 16880 0,28
Yexus 67161 0,68 25150 1,06 256079 1,37 126580 2,13
Benrpus 94000 0,95 25700 1,08 113153 0,61 85010 1,43
Toabia 2212766 2237 761640 32,08 4992101 26,74 2472860 41,66
Moaaosa 1105 0,01 1200 0,05 2835 0,02 3100 0,05
Pymbrams 14588 0,15 12110 0,51 40409 0,22 35100 0,59
Poccnst 5947800 60,14 998840 42,08 9166040 49,09 1721912 29,01
CaoBaxust 22864 0,23 10180 0,43 69308 0,37 36050 0,61
YRpamHa 499000 5,05 171600 7,23 1180000 6,32 593150 9,99
Wroro 9889554 100 2373950 100 18671025 100 5935642 100
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Ta6n. 2. UcxoaHble faHHbIE AN aHanu3a
Y6paHHBIe TTAOIITAAN, Ta YPOrKalHOCTb, T/Ta Baaosrie cO0pHI, T Y AOBHBIH TIEPHIOA,
Crpana 1993 1. 2021 1993 1. 2021 T 1993 1. 2021 T T
sO sl w0 wl sOwO slwl sOw1l
Beaapycs 1011000 359900 2,8 23 2825800 845000 2373701
Boarapust 19270 7630 13 2.2 25300 16880 426314
Yexus 67161 25150 3,8 5,0 256079 126580 3380214
Benrpus 94000 25700 12 33 113153 85010 310931,5
Toabiua 2212766 761640 23 32 4992101 2472860 7184313
Moasosa 1105 1200 2,6 2,6 2835 3100 2854,583
Pymbisust 14588 12110 2,8 2,9 40409 35100 4228231
Poccust 5947800 998840 15 1,7 9166040 1721912 10253482
Caosakus 22864 10180 3.0 3.5 69308 36050 80967,31
Yipanua 499000 171600 2,4 3,5 1180000 593150 1724836
Vroro 9889554 2373950 18671025 5935642 22354021
Ta6n. 3. Y6paHHas naowanb U BanoBble C60pblI pxkU B CTpaHax 3anaaHoi EBponsbi B 1993-2021 rr.
YG6paHHas maomab | Baaosbie cOopbt
Crpana 1993 1. 2021t 1993 . 2021t
ra % ra % ra % ra %
ApcTpust 73701 9,31 32870 4,61 291635 8,28 152440 4,12
Beabrust - 0 820 0,11 0 3400 0,09
@Opanuns 42035 531 43220 6,06 165731,6 4,70 194290 5,25
Tepmanust 661812 83,58 631000 88,46 2983550 84,69 3325600 89,92
AtoxkceMOypr - 0 1480 0,21 0 7000 0,19
Huaepaanabt 7400 0,93 2130 0,30 41200 1,17 7920 0,21
[Iseruapust 6870 0,87 1824 0,26 40986 1,16 7948 0,21
Wroro 791818 100 713344 100 3523102,6 100 3698598 100

B YKpauHe —Ha 327 TbIC. ra. YTO KacaeTcst BAAOBBIX COOPOB,
MBI TAKKe OTMeudeM CHIDKeHue. Hanboabllee CHIDKeHIE
HabAtoAaeTcst B Poccun. [TpousBOACTBO psKU B CTpaHe Co-
KpaTUAOCh 7444 TbIC. T. B TloAblle 00beMbL IIPOU3BOACTBA
coxkparuauch Ha 2519 Thic. T. B Beaapycu — na 1980 Tbic.
T. 586 ToIC. T. Vccaeays M3MeHeHME YypOKaHOCTHU, Mbl
OTMe4aeM, ITO OHa AASL GOABIIMHCTBA CTpaH BoCTOvHOM
EBpoTIbl IPAKTUYECKM HE M3MEHMAACh MAU M3MEHUAACDH
HE3HAYMTEABHO.

OLeHUM BAUSIHUE U3MEHEHUS yOPaHHbIX [IAOIIAACH
1 YPOJKAMHOCTY HA BAAOBbIE COOPBI AAHHOM KYABTYPBI AASL
crpal Boctouno EBporibt. IcXoAHbBIe AdHHBIE AASI AHAAW3A
[IPEACTABACHEL B madn. 2.

V3MmeHeHMe B BAAOBBIX COOpax psKu I10 BCEU IPyIiIie
CTpaH cocTaBuAo —12735 Tpic. T. To eCcTb, IPOU3OIIAO
COKpaIleHNEe TTPOU3BOACTBA PKU B STOW IPyIIe CTpaH
AaHHOE M3MEeHEHNE BbI3BAHO N3MEHEHIIEM COKPAIICHIEM
yOpaHHBIX IIAOILIAACH HA 7515 TbiC. ra. Takoe cHIDKeHUE
CIIPOBOLIMPOBAAO CHIDKEHUE BAAOBBLIX cOOpoB Ha 16418
ThIC. T. PocT yposkaitHocti ¢ 1,9 1/ra A0 2,5 T/Ta BBI-
3BaA POCT TIPOM3BOACTBA Ha 3683 ThIC. T. YTO emie pas
TIOATBEPIKAAET, UYTO M3MEHEHNE ITOCEBHBIX IIAOIIAAEH

N21 2023 Teopernueckue u npuknagubie npoénemsi AMK

OKa3bIBaeT HAaNOOABIIIee BAVISHIIE HA U3MEHEHIe BAAOBDIX
CcOOPOB AQHHOI KyABTYPBI.

Yro Ke KacaeTcst CTpaH 3araAHo! EBpoIIbl, Mbl MO-
JKeM OTMETHUTH CAeAytottiee (maon. 3).

OCHOBHOE TIPOM3BOACTBO P3KU B CTpaHAX 3allaAHON
EBporst cocpeaoTodero B Tepmannu (60aee 80%). Tpu
5TOM €€ AOASL B TPYILIle CTpaH 3arlaAHou EBporibl He3Hauu-
TEABHO, HO YBEAUUUBACTCS B I1epuoA ¢ 1993 o 2021 rr.

BoiBoABI

Taxum o6pasoM, Mbl OTMeuaeM COKpallieHre yopaH-
HBIX TIAOIIAAE# M BaAOBBIX COOPOB B CTpaHax EBpPOIbI.
OcHOBHBIM (DaKTOPOM, KOTOPBIII OKa3blBAeT HeTaTHBHOE
BAUSIHUE, SIBASIETCS 3MEHEHMe TTOCEBHBIX MAOIIaAe#l. Mbl
MOYKeM CKa3aTb, YTO MTPOM3BOACTBO PKU HOCUT SKCTEHCUB-
HBIN XapakTep. OCHOBHOE TTPOM3BOACTBO COCPEAOTOUYCHO
B cTpaHax BoctowHoil m 3anaanoir Esponbl. ViMenno
CHVWDKEHUE TIPOU3BOACTBA B Poccun, Tloabime, beaapycu,
YKpaute, [epMaHun BbI3bIBaeT CHIDKeHUE B EBporie. 9To
CHIKEeHIE MBI CBs3bIBAEM C POCTOM IIPOU3BOACTBA TIIIeHN-
1Bl I ADYTUX 3€PHOBBIX KYABTYP, B 4aCTHOCTI TPUTUKAAE,
yOpaHHas MAOIIaAb KOTOPOH B cTpaHax BocTounoil Esporint
BO3pocaa c 2983 ras 1977 1. 402114601 ras 2021 1. [2].

63



PernoHanbHas n oTpacsieBas 3KOHOMUKa

AutepaTypa

—

. Cpicyes, B. A. Vcrioap3oBaHre 03UMOM pyku B KOpMAeHNN SKUBOTHBIX / B. A, Coicyes, A. V. Keaposa // CeAbCKOX034IICTBEHHBIE
Bectn. — 2006. — Ne 2. — C. 28. — EDN PULLML.

2. Cranaaprel. Kaaccudurarmst 3epHOBBIX KyABTYD [DAeKTpOHHBIN pecype] — Peskum aoctyma: http://www.zerno.avs.ru/spi/3/34.
html - Aata o6partenus: 04.02.2023

3. Eropoga, E.1O. 3epno n sepronpoayktsl. B 3 xu. Kn. 1. 3epHo, Myka, Kpymbl. TeXHOAOTHSA 1 OlleHKa KauecTBa: y4eOHO-MeTOAMYe-
CKOE 110CO0ME AAsL CTYA€HTOB HarlpaBaeHuil noarorosku 100800.62 «Tosaposesenue», 151000.62 «Texnoaornueckue MatHbl
n obopyaoBanue» (rrpoduab «MaImHel 1 alaparsl MHIIEBBIX TPOM3BOACTBY») U crermarbHocTr 240300.65 «Xnmimaeckast
TEXHOAOTHs1 SHEPIOHACBIILIEHHBIX MATePUAAOB 1 msAeanil» (crenmaaunsanus 240305.65 « ABTOMAaTU3UPOBAHHOE TIPOU3BOACTBO
XUMITIeCKUX TIPEATTPILITUIL» ) Beex popm o0yuerust / E.IO. Eroposa, M.B. O6peskosa; AAT. roc. Texu. yu-T, BTU. — butick: V3a-
BO AAT. TOC. TeXH. yH-Ta, 2013. — 182 c.

4. 3epHOBBIE KYABTYPBI [DAeKTPOHHEII pecypc] — Peskum aocTyma: https://universityagro.ru/pacTeHIeBOACTBO/3ePHOBbIE-KYABTYPBL/
- Aata o6pauiennsi: 04.02.2023

5. Mapuuk T.I1., Eppemos A.A, TlouBoBeAeH e ¢ 0OCHOBAME PACTEHNEBOACTBA [DAeKTpOHHEII pecypc| — Peskum aoctyma: https:/
ebooks.grsu.by/pochva_s_osn_rast/glava-2-zernovye-kultury.htm- Aara o6pamenust: 04.02.2023

6. PAO [Daextpounnsiit pecypc] — Pesxkum aoctyma: https://www.fao.org/home/ru - Aata o6pamerust: 04.02.2023

7. Tlocrieaosa, V. H. TTpou3BOACTBO 3epHa B MUpe: CpaBHMTeAbHbIN anaaus / V1. H. Tlocrieaosa // BexTop sxonomuku. — 2019. — Ne

11(41). - C. 26.

References

—

. Sy'suev, V. A. Ispol'zovanie ozimoj rzhi v kormlenii zhivotny'x / V. A. Sy'suev, L. 1. Kedrova // Sel'skoxozyajstvenny'e vesti. —
2006. = Ne 2. —S. 28. — EDN PULLML.

2. Standarty'. Klassifikaciya zernovy'x kul'tur [E'lektronny’j resurs] — Rezhim dostupa: http://www.zerno.avs.ru/spi/3/34.huml -
Data obrashheniya: 04.02.2023

3. Egorova, E.Yu. Zerno i zernoprodukty'. V 3 kn. Kn. 1. Zerno, muka, krupy'. Texnologiya i ocenka kachestva: uchebno-
metodicheskoe posobie dlya studentov napravlenij podgotovki 100800.62 «Tovarovedenie», 151000.62 «Texnologicheskie
mashiny” i oborudovanie» (profil’ «Mashiny™ i apparaty” pishhevy'x proizvodstv») i special nosti 240300.65 «Ximicheskaya
texnologiya e nergonasy shhenny x materialov i izdelij» (specializaciya 240305.65 «Avtomatizirovannoe proizvodstvo ximicheskix
predpriyatij») vsex form obucheniya / E.Yu. Egorova, M.V. Obrezkova; Alt. gos. texn. un-t, BTL. — Bijsk: Izd-vo Alt. gos. texn.
un-ta, 2013. - 182 s.

4. Zernovy'e kul'tury” [E'lektronny’j resurs] — Rezhim dostupa: https://universityagro.ru/rastenievodstvo/zernovy e-kul tury’/ - Data
obrashheniya: 04.02.2023

5. Marchik T.P, Efremov A.L, Pochvovedenie s osnovami rastenievodstva [E'lektronny’j resurs] — Rezhim dostupa: https://ebooks.
grsu.by/pochva_s_osn_rast/glava-2-zernovye-kultury htm- Data obrashheniya: 04.02.2023

6. FAO [E'lektronny’j resurs] — Rezhim dostupa: https://www.fao.org/home/ru - Data obrashheniya: 04.02.2023

7. Pospelova, L. N. Proizvodstvo zerna v mire: sravnitel' ny'j analiz /. N. Pospelova // Vektor e ’konomiki. —2019. —Ne 11(41). - S. 26.

A. N. Zharov, V. V. Vvedensky, G. R. Tedoradze

Peoples’ Friendship University of Russia
zharov—an@rudn.ru

RYE PRODUCTION IN EUROPE

Grain crops occupy a special place in agricultural production, which is due to their importance for humans.
With population growth, the role of grain crops will only increase. In this regard, the problem of statistical
assessment of production is still relevant. Knowing the production volumes and the factors influencing them, you
can plan production and consumption. The object of the study was rye production in European countries. Rye is one
of the most important agricultural crops. Cultivated much later than barley and wheat, it is of great importance
for humans. It is used not only for grain production, but also as a fodder crop. The main research methods were
static methods. Dynamics and structure indicators were calculated. A factor analysis of rye production in Eastern
European countries was carried out. After analyzing statistical data for sixty years of observations and collecting
data on the production of this crop in Eastern and Western Europe for the period from 1993 to 2021, we came
to the following main conclusions. During the analyzed period, we note a decrease in the production of this crop.
This reduction is caused precisely by a decrease in acreage, and not by a change in yield, the growth of which
we are seeing. This suggests that production in European countries, where the main acreage of this crop is
concentrated, is extensive. We associate the reduction in the acreage of this crop with the expansion of areas
under wheat and triticale. Rye is being replaced in crop rotations. If the tendency to reduce the acreage of rye
persists, then in the future this crop may completely disappear in Europe. The introduction of high—yielding sorts,
the use of advanced techniques and production technologies can prevent this.

Key words: rye, cereals, crop production, Western Europe, Eastern Europe, production
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