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lNMpoaykTnBHocTb 6060BO-MAT/INKOBbIX TPaBOCMeECEN
B 3aBUCUMOCTU OT pa3JIN4YHbIX crnocoboB nocesa
M [03 MUHepasnbHbIX YA06peHui
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H. B. Twomioma (o.c.—x.H.), A. B. Kygpswos

[Npukacnuickmni arpapHbivi theaepanbHbIv Hay4HbI LLEHTP PoCCuickov akagemv Hayk,

stone”/9.79@list.ru

Pazsumue xusomHosodcmsa 8 Pocculickoli @edepayuu Heso3mMOXHO b6e3 pazsumozo Kopmonpou3ssoocmsa. B csoto oyepeds,
OCHOBHbIM U3 06beKMO08 KOPMONPOU3800CMBA ABNAIOMCA NOCeBbI MHO20MeMHUX mpas u mpasocmecedl. [Tony4dums 8bicoKue ypoxau
3e/1eHol Maccs! mpasocmeceli HeBO3MOXHO 6e3 NpasubHO20 N0060Pa KOMNOHEHMOB MPABOCMECU, ONMUMA/TbHbIX 003 U CPOKOB
BHECeHUs MUHepanbHbix yoobpeHul, a makxe Hay4yHo 060CHOBAHHbIX cnocobos nocesa. 0becneyums NompebHOCMU XUBOMHOBOOOB B
KayecmseHHOM KOpMe HeB03MOXHO 6e3 pa3pabomKu YyyLWeHHbIX azponpuemMos 8030e/bI8aHus 606080-MAMIUKOBbIX mpasocmeced.
Lenbto uccnedosaruli 661710 ycoBepuIeHCMBOBAHUE 3/IeMeH MO8 MexHO02UU BO30€/IbIBAHUS KOPMOBbIX 606080-MAMIUKOBbIX
mpasocmeceli Ha CBeMI0-KAWMAHOBbIX NOYBAX ACmMpaxaHcKol 061acmu npu MHO20YKOCHOM UCNOIb308AHUU. [lna docmuxeHus
yenu Bbinu nocmasneHsl credyrowue 3a0aqu: u3y4ums BAUSHUE PA3NUYHbIX CNOCO608 NOCe8a U yposHel MUHepanbHo20 NUMAHUS
Ha ypoxatiHocms 3es1eHol Maccsl mpasocmeced; 8biS8UMb Hauboee nepcnekmusHsie 015 yc08ull cesepa AcmpaxaHckol
obnacmu mpasocmecu, 061a0aku ue BbICOKUMU A0anMayUOHHbIMU BO3MOXHOCMAMU U 3HAYUMENbHbIM YPOBHEM NOMEHYUANbHOL
ypoxaiiHocmu. Ydemsl u Ha6100eHUs NPOBOOUIUCH C UCNOIb30BAHUEM MeMOOUYeCKUX YKA3aHUl no nposedeHuUlo NoJiessbiX 0NbImos
C KopMoBbIMU Kybmypamu, memoduku BHUW kopmos, b. A. [locnexosa, M. @. Ewerro. Cambimu ypoxaliHbiMu 6blau 8apuaHmsl onsima
€ UCNoNb308aHUEM pa3bpOCHO20 Cnocoba nocesa u NOYKoCHsIMU nodkopmramu N, . Y mpasocmecu 1 (nouepHa cuHe2ubpuoHas,
Knesep s1y2080L, patiepac nacmouwHsIl, pecmynonuym) Ha 3mom sapuaHme ypoxaiiHocms 3eseHol maccl cocmasuna 111 m/2a,
ay mpasocmecu 4 (nouepHa cuHe2ubpudHas, KO3IAMHUK BOCMOYHbIL, 0BCAHUYA y208a5, pecmynonuym) — 109,6 m/2a.

Kntouesbie cnoea: 606080-MATNINKOBbIE TpaBoCMecCH, ypO)KaVIHOCTb 3e/1eHOl Macchl, NOYKOCHbIE MOAKOPMKMH,

BBeaenne

Passutre >kuBOTHOBOACTBA B Poccuiickon Meaepariin
HEBO3MOYKHO 0€3 pa3BUTOTO KOPMOITPOU3BOACTBA. B CBOIO
04epeAb, OCHOBHBIM U3 OOBEKTOB KOPMOIIPOU3BOACTBA
SIBASIIOTCSI TIOCEBBI MHOTOACTHIX TPaB U TpaBocMeceit [1-3].

B AcTpaxaHcKol 06AaCT! M3-32 Pe3KON apUAU3ALINAN
KAMMAaTa 1 TIPOUCXOASILIETO TIPOIIeCca OIyCThIHUBAHMS
3€MeAb 3allachl MACTOMII 1 eCTECTBEHHbBIX CEHOKOCOB He
YAOBACTBOPSIIOT 3AITIPOCHI JKIBOTHOBOAOB PerroHa. ViMeHHO
M03TOMY B 00AACTU yBEAMYMBAIOTCS MAOIIAAM TIOCEBOB
MHOTOAETHUX TPaB 1 TPABOCMECEN Ha OPOLIEHUM.

ITocKoABKYy 6MOpa3HO0OPa3ne eCTeCTBEHHBIX MacT-
OUIIHBIX YTOAUN CHU3MAOCH, TO aKTyaAbHBIM CTAaAO
paciIMpeHne acCopTUMEHTa MHOTOAETHUX OOOOBBIX U
MSITAUKOBBIX TPaB, aAAIITUPOBAHHBIX K BO3ACABIBAHIIO Ha
CBETAO-KALITAHOBbIX No4YBax Hiwkuero IToBoAKb.

MHoTr1e NCCACAOBATEAN OTMEYAIOT, YTO TIOAYYUTD Bbl-
COKUe yPOyKan 3€A€HO MaCChl TPABOCMECEH HEBO3MOYKHO
6e3 TIpaBUABHOTO TI0AOOpPA KOMIIOHEHTOB TPaBOCMeECH,
OTITUMAAbHBIX AO3 M CPOKOB BHECEHMS] MUHEPAAbHBIX
YAOOpeHMIl, a TaKKe HayvYHO OOOCHOBaHHBIX CIIOCOOOB
mocesa. TakMM 06pa3oM, CTAAO TIOHATHO, YTO 0OECTIeYUTh
NOTPeOHOCTN JKUBOTHOBOAOB B Ka4eCTBEHHOM KOpMe He-
BO3MOKHO 0€3 pa3pabOoTKM YAy4IIEHHbBIX arpoIpueMoB
BO3AEABIBAHIST O0OOBO-MSITAVKOBBIX TpaBocMeceit [4-9].

B cBssu ¢ atum B 2017-2020 rT. OBIA 3aA0KEH TPex-
(baKTOPHBII TIOAEBOI OTIBIT HA TIOASIX [IPMKACTIHIICKOTO

Ne1 2022 Teopernveckue u npuknagHbie npoénemsi AMK

pa36pocHoil Noces, pa3fenbHO-psA0BOI Noces.

arpapHoTo (beaepaAbHOTO Hay4qHOTO 1eHTpa PAH, 11eanio
KOTOPOTO OBIAO YCOBEPIIEHCTBOBAHIE SACMEHTOB TE€XHO-
AOTTIM BO3AEABIBAHMSI KOPMOBBIX 0000BO-MSATANKOBBIX TPa-
BOCMeCel Ha CBeTAO-KAIITAHOBLIX TTOUBAX ACTPAXaHCKON
00AaCTH TIPY MHOTOYKOCHOM MCTIOAb30BaHMH.

MaTepuaA 1 METOADBI UCCACAOBAHUS

B TpexdaKTOPHOM IIOACBOM OIIbITE U3YYdAUCh Pa3-
AYHBIC YPOBHU MIHEPAABHOTO TN TAHV, Cr1I0coObl TI0CeBa
U X BAVISIHIE Ha IIPOAYKTUBHOCTD Y€ThIPEX MHOTOACTHNX
TpaBocMecen. [ToBTopHOCTD OmbITa — 4-KpatHad. O0mas
TIAOIIAAD TIOA OTbITOM — 48000 M2 (4,8 1a). [ToA KaXKABIM
BapuaHToM orbita 3ausiTo 2000 M2,

OTIBIT 3aKAQABIBAACSI METOAOM PacCHIeTIACHHBIX A€-
ASTHOK.

AeASHKI TIepBOTO IIOPSIAKA, TpaBocMecH, hakTop A:

— TpaBOCMeCh 1 — AlOlIepHA CUHETUOPUAHASL, KACBED
AYTOBOI, paiirpac MacTOULIHELL, (heCTyAOANYM,;

— TPaBOCMeCh 2 — AIOLIepHA CUHeTMOPUAHASL, SCIIap-
LIeT TIeCUaHbll, OBCSHUIIA AyTOBasi, TAMOQeeBKa AyroBas;

— TPaBOCMECH 3 — 3CMAPIIET TeCYAHbII1, KAEBEP AyTO-
BOI1, pairpac MAacTOUIIHBIN, OBCSHUIIA AyTOBas;

— TPAaBOCMECH 4: AlOLIEpHA CUHETOPUAHASL, KO3ASITHUK
BOCTOYHDII, OBCSHULIA AYTOBast, (PeCTYAOAIYM.

AeASHKI BTOPOTO MIOPSIAKA, CIIOCOOH! TToceBa, hakTop
B:

1) paszaeapHo-psia0BoT (trmprHa MesRAypsianii 30 cm);
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2) pa3bpoCHOIL.

ACASHKN TPEThero TMOpsiAKa, PesKUM MUHEPAAbHOTO
mrtanust, axrop C:

1) KonTpOoAb — 6e3 yAOGpeHuil;

2) N, P K, TiepeA 1oceBom, B 1epBbiil TOA KUIHU
TPaBOCMeCe!, B TIOCAEAYIOLIME TOAbL UCTIOAb30BAHIS TPa-
BOCTOs1 BHECEHUE YAOOPEHWI1 B HAYaAe BeCEHHE! BereTaliu
P K,, + noykocuble moakopmku N (NPK 1);

3) N, P K, TiepeA roceBom, B 1epBbiil TOA KUHU
TPaBOCMeCe!, B IIOCAEAYIOLIME TOAbL UCTIOAb30BAHIS TPa-
BOCTOs1 BHECEHUE YAOOPEHWI1 B HaYaAe BeCEHHE! BereTaluu
P K,, + noykocuble moakopmku N_ (NPK 2).

Y4eTel 1 HaOAIOACHUs TIPOBOAMAUCH C MCIIOAB30Ba-
HIEM METOANYECKUX YKa3aHUM T10 TPOBEACHUIO TTOAEBBIX
OIIBITOB ¢ KOPMOBBIMU KyAbTypamu [10], metoanku BHII
xopmos [11], 5. A. Aocriexosa [12], M. @. Emenko [13].
ATpPOTEXHUKA B OTIbITE TI0 BLIPAIIMBAHUIO MHOTOACTHUX
TpaBOCMeCeil TPOBOAMAUCH COTAACHO 30HAABHBIM PeKO-
MeHAarmsM. Crioco0 TOAMBA — AOKAeBaHME (KOHCOAD
AOKAeBaabHas nputienias KA-77/98). Ha ombitHOM
Y4aCTKe Mbl IIPUACP’KUBAAUCDH peskuMa 11oansa /5% HB.
B cpeaHeMm 3a ce30H IIPOBOAMAOCDH 10 BereTalMoOHHbBIX T10-
AnBoB HOpMmoit 500 m*/ra.

Pe3yabraTsl nccaeAOBaHUA
U UX 00Cy’KACHHE

AAsL OTIpeAeACHUST YPOKATHOCTY Ha OIIBITHBIX Ae-
AstHKax B 2018-2020 rT. MpOBOAMAOCS TIO IIATh YKOCOB, B
TIOCACAHIX ACKAAAX Masl, MIOHs, MIOAsL, aBIYCTa 1 CEHTAOPSI.
YKOCHI TPaBOCMECeH TIPOBOAMAUCD IIPY AOCTYDKEHUN 75%
pacrennit a3 «OyroHM3anMsI» y O000BBIX U a3l «KO-
AOIIIEHUE» Y MATAMKOBBIX M CPEAHE BBICOTBI PACTEHUI
50-55 cm. Tlocaeaytoliee UCIIOAb30BAHNE — OCEHHee
TIacTOUIIe TIPU OIITUMAABHON JKIBOTHOBOAUCCKON HATPY3-
Ke (2 Ta HA OAHY YCAOBHYIO TOAOBY OBeIL).

AHaAM3 TIOAyYEHHBIX AQHHBIX TIOKA3bIBAET, YTO IIPU
UCTIOAB30BAHUM Pa3ACAbHO-PSIAOBOTO I10CEBA, CAMBIe
HU3KNE 3HaYEeHUs YPOSKAMHOCTU B CPEAHEM 3a TPU roAa
MCCAEAOBAHMIT OBIAM OTMEUEHB! Y BCEX M3ydaeMbIx 0060-

BO-MSITAUKOBBIX TPABOCMeCeil Hd KOHTPOABHBIX BAPUAHTAX
(puc. D).

MuHMMaAbHASL YPOXKATHOCTD Ha AAHHBIX BAPUAHTAX
ombITa OblAa OTMedeHa y TpaBocMecu 1 (atouepHa cu-
HeTUOPUAHAs, KAeBEp AyrOBOM, palrpac MacTOUIIHbIN,
decryaoanym) 39,8 1/ra, MAKCUMAABHASL y TpaBOCMecH 2
(aroriepHa cuHernGpPUAHALL, CHIAPLICT [IeCUaHbIN, OBCSIHULIA
Ayrosasi, TumoeesKa Ayrosast) — 45,3 1/ra.

[Tpu npyMeHeHUN TOBBIMIEHHBIX AO3 MIHEPAAbHbIX
YAOODEHUE 1 TIOYKOCHBIX TTOAKOPMOK N, ypOXKaitHOCTh
TPaBOCMeCeil Pe3KO YBEAMUMAACh U BapbupoBaaa oT 73,1
T/ray TpaBocMecn 3 (3CIapLieT [eCyaHblil, KAeBEp AYTOBOL,
pafirpac acTOMIIHBIN, OBCSHULA AyTOBasi) A0 82,8 T/ray
TpaBocMecH 4 (Al0llepHA CUHeTNOPUAHASE, KO3ASTHUK BOC-
TOUHBIH, OBCSIHUILIA AyroBast, hecTyaoanym). Tpasocmecs 1
(aroriepHa CUHETHOPUAHAS, KACBEP AYTOBOM, PAIIPAaC [1aCT-
OUIIHEL, (PeCTYAOAMYM) OKA3aAdCh OT3bIBUMBOL HA BHeCe-
HUe YAOOPEHUI1 1 IIPEBBICUAA YPOSKATHOCTh Ha KOHTPOAE
Ha 41,7 T/ra, y Hee 9TO MoOKasaTteAb cocTasua 81,5 1/ra.

[ToBbillieHne TIOYKOCHBIX MOAKOPMOK A0 N_ | mipu-
BEAO K YBEAUYEHUIO IIPOAYKTUBHOCTH M3y4daeMbIX 6O-
00BO-MATAUKOBBIX TPAaBOCMECEN B CpeAHeM Ha 55,2 T/
ra. MakcumaabHble 3HAYEHUSI IIPOAYKTUBHOCTU ObIAM
OTMeueHBbl y TpaBocMeceil 1 (aroliepHa cuHernOpuAHasi,
KACBEp AYTOBOM, panrpac MacTOUINHBINA, (PECTYAOAYM)
u 4 (alonepHa CUHernOPUAHASA, KOZAATHUK BOCTOYHEIL,
OBCsIHUIIA AyrOBasi, pectyroanym) u coctasuau 100,2 u
99,3 1/ra, COOTBETCTBEHHO.

Ha puc. 2 npeactaBaeHa yposkaiiHOCTb 6060BO-MST-
AVKOBBIX TPABOCMECEH Ha y4aCTKaX OIIbITa C Pa3OpPOCHBIM
TI0CEBOM.

AaHHBIE puc. 2 CBUACTEABCTBYIOT, UYTO pa3OpPOCHOMN
crioco0 mocesa Obla OOAeE IIPOAYKTMBHBIM. TaK, Ha KOH-
TPOABHOM BapUaHTE, YPOKAMHOCTb 3€A€HOM MacChl B
CpeAHeM 110 TpaBocMecsM cocTasuaa 50 1/ra, 4ro Ha 6,9
T/Ta, BBILE, YeM IIPU IIPUMEHEHUN Pa3ACAbHO-PSAOBOTO
11oceBa.

[oBblllleHNe MIHEPAABHOTO IIUTAHUS U [TOYKOCHBIE
NOAKOpMKY N, |, TaK Ke KaK U Ha y4acTKax OIbiTa C pa3-
ACABHO-PSIAOBBIM CIIOCOOOM T10CEBA, TIOBBICUAY ITIPOAYKTHB-

120
100,2
100 > 96,6 97 99,3
82,8
80 75,1 |
60 —
42,7
40 —
20 —
0
Tpasocmecn 1 Tpasocmech 2 Tpasocmecn3 Tpasocmecs 4
Puc. 1. YpoxaitHocTb 6060B0-MATNMKOBbIX TPABOCMECE NPU UCNONb30BaHUN pasfenbHo-psAAoBoro nocesa (T/ra),
cpepHee 2018-2020 rr.: @ — KoHTponb; @ — NPK 1; 0 — NPK 2
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Tpasocmecs 1 Tpasocmecs 2 Tpasocmecs 3 Tpasocmech 4
Puc. 2. YpoxaitHocTb 6060B0O-MATANKOBLIX TPABOCMECEN NPU UCTONb30BaHUM pa3GpocHoro nocesa (T/ra),
cpeaHee 2018-2020 rr.: M — koHTponb; @ — NPK 1; 0 — NPK 2

HOCTb TpaBocMeceil. Bee m3ydaembie TpaBoCMeCH TIOKA3aA
Ha TOM BapMaHTe OIIBITA YPOXKATHOCTb 3€ACHON MACCh
cebiiie 80 T/Ta, HO MAKCUMAAbHBIE 3HAYEHNST ObIAY 3aPUK-
cnpoBaHbl y TpaBocMeceil 1 (afoliepHa cuHerHOpMAHA,
KAEBep AYTOBOH, panrpac MacTOUINHBIN, (DECTYAOAYM)
u 4 (aotiepHa CUHErNOPUAHAs, KO3ASTHUK BOCTOUHBI,
OBCSIHHIIA AyTOBast, (PecTyAOAryM) 1 cocTaBuan 89 u 88,7
T/Ta, COOTBETCTBEHHO.

TToykocHbIe TOAKOPMKY N | TIOBBICUAU YPOKANHOCTh
B CPEAHEM I10 TpaBoCcMecsM Ha 54,8 T/ra, 110 CpaBHEHUIO
¢ KouTpoAeM 1 Ha 20,1 T/ra 1o cpaBHeHNIO ¢ BAPUAHTOM,
TA€ MIPUMEHSAU TIOYKOCHbIE TIOAKOPMKY N, .

o pesyAbTaTam TPeXAeTHHUX MCCACAOBAHUI MOXKHO
CAGAATD CACAYIOLINE BbIBOABL Ha KOHTPOABHbBIX BaApUaHTAX
YPOSKaiTHOCTD 3eACHOM MaCCHl BCeX M3yIeHHBIX TPABOCMe-
Cell B CpeAHeM TIpU Pa3tpOCHOM TOCeBe ACABHO-PSIAOBOM
moceBe cocTtaBuaa 50 T/ra, uTo Ha 6,9 T/ra BHIIIE, YeM
IIPU UCTIOAb30BAHUN PA3ACABHO-PSIAOBOIO rtocesa. Makcu-
MaAbHAs YPOYKAMHOCTb 3€ACHON MACChl Ha KOHTPOABHBIX
BapuaHTax 52,7 T/ra Oblaa OTMedeHa y TpaBocMecu 3
(scriapriet mecyaHblil, KAeBep AyTOBOH, paiirpac macTOuII-
HBII, OBCSTHMIIA AYTOBAsT) TIPU MCTIOAb30BAHNI Pa3GPOCHOTO
crioco6a Iocesa.

[1py 1CTOAB30BAaHUM PA3AEABHO-PSIAOBOTO Cr10c06a
TI0CeBa, yPOXKAMHOCTb 3€ACHOV MacChl Ha BApUAHTAaX C
TIOAKOPMKamu B pasmepe N, cocTaBuaa B cpeaneM 78,1
1/ra. Camast BBICOKAsl YPOXKAaHOCTh Ha 9TOM BapuaHTe
Gbiaa y TpasocMmecu 4 (AlolepHa CHHEIMOPUAHAS, KO3-
ASITHUK BOCTOYHbIM, OBCSIHUIIA AYTOBast, PecTyAOAnyM) —

82,8 1/ra. [1pn npumeHeHnr TIOAKOPMOK B A03e N | ypo-
JKaHOCTb 3€A€HOI MacChl B CPEAHEM YBEAUYMAACH AO
98,3 1/ra. CaMblil BLICOKUII TIOKA3aTeAb OBIA Y TPABOCMECH
1 (atorlepHa CUHeTMOPHAHAS, KAEBED AYTOBOIL, pairpac
nacTouimHbIi, dectyroanym) — 100,2 1/ra.

CambIMU ypOXKaMHBIMU OBIAL BAPUAHTBLI OTIBITA C
WCTIOAB30BaHNEM pa3OpocHOTo criocoba Tocesa M TO-
yKocHbIMI TIOAKOpMKamu N . Y Tpasocmecn 1 (atoriepHa
CUHETUOPUAHASI, KAEBEP AYTOBOM, paiirpac MacTOMIIHELI,
becTyr0AMyM) Ha 5TOM BapuaHTe YPOXKAMHOCTb 3€ACHON
Macchl coctaBuaa 111 1/ra, a y tpasocmecu 4 (atoriepra
CHernOpUAHAs, KO3AATHUK BOCTOYHBIN, OBCSHUIIA AYTO-
Bas, dectyaoauym) — 109,6 1/ra.

BoiBoAbBI

AAS TIOAyYeHMs BBICOKUX YPOXKaeB 3€ACHON MacChbl
MHOTOACTHUX O0O0BO-MATAMKOBBEIX TPABOCMECEH B yCAO-
BISIX CBETAO-KAITAHOBBEIX TIOYB ACTPAaXaHCKON 06AaCTH
Ha OpOIICHNN HEOOXOAUMO BO3ACABIBATH TPaBOCMeCH 1
(afotiepHa CHMHETMOPMAHASL + KAEBep AYTOBOM + panrpac
nactouniabiil +dectyroanym) n 4 (alomepHa CuHeru-
OpMAHAS + KO3ASTHUK BOCTOYHBIN + OBCSHUIIA AyTOBas +
ecTyaoanym) TTpU UCTIOAB30BAHNE Pa3GPOCHOTO criocoba
1I0CeBa 11 BHOCUTb YAOOPEHNS TIepeA TIOCeBOM B HOPMOI
N, P 5 K,, TIEPEA TOCEBOM, B TIEPBBIN TOA KU3HU TPABOC-
mecent, u P\ K B Hauaae BeCeHHEN BETETAINH + TIOYKOC-
Hble TIOAKOPMKHU N, | B TIOCACAYIOIIIME FOABI CTIOAB30BAHMS
TPaBOCTOSL.
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N. V. Tyutyuma, A. V. Kudryashov

Precaspian Agrarian Federal Scientific Center of the Russian Academy of Sciens
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PRODUCTIVITY OF LEGUME-GRASS MIXTURES DEPENDING
ON DIFFERENT SOWING METHODS AND MINERAL FERTILIZING

Development of animal husbandry in the Russian Federation is impossible without a developed fodder production.
In turn, the main objects of fodder production are crops of perennial grasses and grass mixtures. Proper selection
of grass mixture components, optimal doses and timing of mineral fertilizers, as well as scientifically based sowing
methods result in high yields of green mass of grass mixtures. It is impossible to meet the needs
of livestock breeders in high—quality feed without development of improved agricultural practices for cultivation
of legume—grass mixtures. The aim of the research was to improve elements of cultivation technology for fodder
legume—grass mixtures grown on light chestnut soils in the Astrakhan region under multi—cut utilization.
To achieve the goal, the following tasks were set: to study the effect of various sowing methods and levels
of mineral fertilizing on green mass yield of grass mixtures; to identify the most adaptive and productive grass
mixtures for the conditions of the north of the Astrakhan region. Records and observations were carried out using
methodological guidelines for conducting field experiments with fodder crops, methodology of Russian Williams
Fodder Research Institute, B. A. Dospekhov, M. F. Yeshchenko. The most productive variant was broadcast sowing
method and N50 top dressing. Yield of green mass of grass mixture 1 (blue alfalfa, red clover, perennial ryegrass,
festulolium] in this variant was 111.0 t/ha, and grass mixture 4 (blue alfalfa, fodder galega, meadow fescue,
festulolium] — 109.6 t/ha.

Key words: legume—grass mixtures, green mass productivity, additional fertilizing, broadcast sowing, row sowing.
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BnusaHne muHepasibHOro nuTaHus
M cnocobos noceBa Ha NUTaTesbHYIO LEHHOCTb
6060B0-MATNNKOBbLIX TpaBocMmecen

YAK 633.2.03
DOI: 10.32935/2221-7312-2022-51-1-7-11

H. B. Twotioma (g.c.—x.H.), A. B. Kygpawos

[Mpukacnvickui arpapHbiv ghefepanbHbIf HayYHbI LLEHTP POCCUACKOM akagemmm Hayk,

stone”79.79@list.ru

Ansa cozdanus cmabunbHol Kopmosol 6a3bl He06x00uMo npou3soduMmMs 00OCMAMOYHOE KOUYeCMBO BbICOKOKAYECMBEHHbIX KOPMOB.
Boipawjusarue 606080-MAMAUKOBbIX MpagocMeceli N0380/sem noy4ums coanaHcupo8axHsle no 6enxy kopma. [ns smozo
Heobx00uMbl NPasUILHO NOO06PAHHbIE KOMNOHeHMbI mpasocMecell U yyYuieHHble aeponpuemsl B030e/1bI8aHUS 606080-MAMIUKOBbIX
mpasocmecell. Llensto uccnedosaruli 6b110 usyyeHue BAUSHUS Pa3NUYHbIX KOMNOHEHMOB, BX00AWUX B 6060B0-MAMIUKOBbIE
mpasocmecu, yposHeli MUHepasbHo20 NUMAHUS U cnocob08 Nocesa Ha NuMamesbHyl0 4eHHocms mpasocmecel. [iis docmuxeHus
yesu 6blu nocmasieHsl credytowjue 3a0ayu: uyyums BAUAHUE pa3iuYyHbIX CNOco608 Nocesa U yposHel MUHEPAbHO20 NUMAHUS
Ha numamesbHyto yeHHoCmb mpasocmecel; 8bIA8UMb HauboIee nepcnekmusHble 0414 ycnosull cesepa AcmpaxaHckol obnacmu
mpasocmecu, 061adatouyLe 8bICOKOU NPOOYKMUBHOCMbIO. Ydemsl u HAbMOeHUsA NPOBOOUIUCH N0 0OLENPUHAMbIM MEMOOUKAM.
Pe3ynbmamsl mpexaemHux uccae0o8aHull NOKA3sIBaM, 4Ymo pa3bpocHol cnocob nocesa u NOBbILIEHHOe MUHEPAIbHOe NUMAHue
yBenuyusarm cooepxaHue 8 buomacce uzy4aembix mpasocmeceli cooepxaHue Cbipo2o npomeuHa. MakcumaibHoe 3HayeHue 3Mozo
nokazamens ommedeHsl y mpasocmecell 1 u 4 npu pa3bpocHom cnocobe nocesa u UCNOb308AHUU NOYKOCHbIX N0OKopmok N, —
20,76 u 20,84%, coomsemcmsenHo. PazdenbHo-padosoli cnocob nocesa u noykocHslie nodkopmku N, ysenuyunu cooepmarue
8 buomacce mpasocmeceli cbipo20 xupa. Camoe BbICOKOE cOOepKaHUe CbIp0o20 KuUpa Ob110 ommMeyeHo y mpasocmeceli 1 u 4
Ha BapUAHMax onbima pasdesnbHo-psA0soLi cnocob nocesa + noykocHsie nodkopmu N, — 3,35 u 3,29 %, coomsemcmseHHo.
[MosbiweHHOe MUHepansHoe nuMaxue u pasbpocHoli cnocob nocesa yMeHbWano cooepxaxue Cbipoli Knem4yamxu 8 6uomacce
usy4aembix mpasgocmeceli. MakcumanbHoe KouYecmso cbipoli Kremyamxu 8 buomacce usyyaembix mpagocmeceli 6b110 OMMeyeHo
Ha Bapuaxme ¢ npumeHeHuem pasoesbHo-ps008020 cnocoba nocesa u oHoBLIM BHeceHuem yoobpeHul (KOHMpPosb)

y mpasocmeceli 1 u 4 — 23,71 u 23,65 %, coomsemcmaeHHO.

KnioueBble cnoBa: 6060B0-MATIMKOBbIE TpaBOCMECU, KOMMOHEHTHI Tpasocmeceﬂ, nuTatesibHaa LEHHOCTb,

BBeaenue

KavecTBeHHbIe KOPMa AASL KUBOTHBIX AOASKHBI IMETb
BBICOKOE KOAMUECTBO pacTUTeAbHOTo Oeaka. [Tponssoan-
TeAU KMBOTHOBOAUECKON TPOAYKIIMM YacTO MPUMEHSIOT
AASL yBeAUYeHNUs1 OeAKa B pallMOHe SKUBOTHBIX, 3¢PHOBbIC
11 ApyTrie KOPMOBbIE KYABTYPbI YBEAUUIUBAs TIAOILIAAN TIOA
HUMU. Ho 13-3a HU3KOTO COAGpPYKAaHMS B HUX ITPOTerHA
TAKUX KOPMOB TpeOyeTcst O4eHb MHOTO. PerienueM stoi
IpoOGAEMBI MOKET OBITh MCIIOAB30BAHNE B KOPMACHUU
SKMBOTHBIX OMOMacCy 6000BO-MATAUKOBBIX TPABOCMECEIL.
buomacca atux TpaBocMecei cOaAaHCUPOBAHA O OCAKY
1 TI03TOMY SIBASIETCSI LIEHHBIM KOpMOM. lccaeaoBanus,
IIPOBOAUBIINECS 3aPYOEKHBIMU 1 OT€4eCTBEHHBIMU
YUEHBIMU, TIOATBEPIKAAIOT, YTO MIMPOKOE IPUMEHEHUEe
6000BO-MATAMKOBBLIX TPABOCMECEH TTIO3BOASIET CO3AATD CTa-
6uAbHYIO0 KOPMOBYIO 6asy [1—6]. [Turarteapnast LIleHHOCTb
6uomacchl 6000BO-MATAUKOBBIX TPABOCMECEN 3aBUCUT OT
KOMITOHEHTOB, BXOASIIIIMX B UX COCTAB M arPOTEXHUKH UX
BO3AeABIBaHMs [7—12].

B2017-2020 rr. B [Ipukacruiickom arpapHoM deae-
paabHOM HayuHOM 11eHTpe PAH 6b1A 32A05KeH OTIBIT, OAHOM
13 LIeAe KOTOPOTO ObIAO U3y4eHMEe BAMSHUA PA3AMYHbBIX
KOMIIOHEHTOB, BXOASIINX B 0000BO-MATAUKOBbIE TPABOC-
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CbIPON NPOTEWH, CbIPOVA XUP, Cbipas Knetyatka.

MeCH, YPOBHE! MIUHEPAABHOTO TITAHMS 11 CTIOCOO0B T10CeBa
Ha MUTAaTeAbHYIO 1IEHHOCTb TPAaBOCMECeTl.

MaTepI/laA 1 METOADBI UCCACAOBAHUS

TpexdaKTOPHBIN TIOAEBOTT OTIBIT TTPOBOAMACSE TI0 00-
IIETIPUHATBIM METOAMKAM Ha OTIBITHOM T0Ae [Ipukacrmii-
CKOTO arpapHOro (heAepaAbHOTO HayqHOTO 1eHTpa PAH,
OIIpeAeACHNE XUMIIECKOTO COCTaBa MOYBbI, XUMUIECKOTO
COCTaBa M TIMTATEAbHON 1IEHHOCTU TPABOCMeECeH IIPOBO-
Anacsi B DI'BY «TocyaapcTBEHHBIN TIEHTP arPOXUMITICCKON
CAY>KOBI « ACTpaxaHCKUT». [104Ba OTIBITHBIX YIACTKOB CBET-
AO-KaIlITaHOBAs, CAAOOCYTAMHICTAsI, COAEPPKAHIE TyMyca
0,91-1,02%. YaoOpennst (aMMUAYHYIO CEAUTPY, ABOIHO
cyniepdocdar 1 XAOPUCTBIN KaAWil) BHOCHAN TIEPEA TIO-
cesom HOpmont N, P - K m N,_ P _ K B mocaeayomme
TOABl MCIIOAB30BAHUSI TPABOCTOEB B HAYaA€ BECEHHEN
BEreTallNll BHOCUAU TOABKO ABOWHOW cyrepdocdar u
XAOPUCTBI Kaanit B HOpme P K - AsoThbie yaoGpenus
BHOCHAM TIOYKOCHO B HOpMax N, (NPK Du N, (NPK 2).
Crioco6sI ToceBa OBIAML PA3ACABHO-PSIAOBOIL C IITMPUHON
MesrAypsianit 0,3 M 11 pazdpocHoil. CocTas TpaBOCMeCeit:

1) AroriepHa CMHETMOPWAHAS, KAEBED AYTOBOT, Paii-
Ipac MaCTOUIIHEIM, (PeCTYAOAIYM;
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2) AlOlLlepHA CUHETHOPUAHAS, SCHAPLIET IIeCYaHbIl,
OBCSIHMIIA AYTOBast, TUMO(DeeBKa AyroBast;

3) scmaplieT TecyaHblil, KAeBep AyrOBOW, pairpac
TIaCTOUIITHDIN, OBCSHUIIA AYTOBas,

4) AroriepHa CUHETNOPUAHAS, KO3ASTHUK BOCTOUHBI,
OBCSIHUIIA AYTOBasi, (PECTYAOAUYM.

Hopma BbIceBa KOMIIOHEHTOB B TPABOCMECSIX COCTaB-
Asiaa 25% OT HOPMBI BbICEBA MOHOKYABTYD. Beretarmonssie
roanBel HOpMo# 500 M? /ra IPOBOAMAWCH TIPU CHIDKEHIN
IIPEATIOAMBHOTO T10POTa BAKHOCTH IOUBBL A0 75% HB.

Pe3yabraTsl nccaeAoBaHUA
" UX 00Cy’KACHHE

AAST OTIpeAeAeHMS TUTATeABHOM 1IeHHOCTH 6000-
BO-MSITAUKOBBIX TPABOCMECEH MPOBOAUAUCH aHAAM3BI
XIMIYeCKOTO COCTaBa NX OMOMACCHI Ha TI0CeBaX BTOPOTO,
TPETLETO 1 YeTBEPTOTO TOAOB MOAB30BAHMA. OCHOBHBIMI
10KA3aTeASMU [IUTATEAbHOI LIEHHOCTH SIBASIETCSL COAEPIKA-
Hue B 6oMacce TPaBOCMeCel CBIPOTO MPOTeNHA, CBIPOTO
JKUPA W CBIPOT KACTYATKU.

Ha puc. 1 nipeacTaBA€HbI AQHHBIE [10 COAEPKAHMIO
CBIPOTO TIPOTENHA B 61IOMacce TPaBOCMeCeil TI0 BapUaHTaM
OTIBbITA B CPEAHEM 33 TPU TOAA UCCACAOBAHHMIL.

Kak BUAHO 13 TIOAY4€HHBIX AQHHBIX, Pa30POCHOII CT10-
co0 1oceBa yBEAUIUA COAEPIKAHKE TIPOTenHa B O1omacce
TpaBoCMeceil B cpeAHeM Ha 2,53% Ha KoHTpoae nHa 2,6%
Ha BAPMAHTAX C AOTIOAHUTEABHBIM BHECEHMEM MIHEPAAD-
HBIX yAoOpenuil. Hanboaee 3amMeTHO 3TO y TpaBocmece 1
n4.Y tpaBocMecn 1 (atoriepHa cuHernOpUAHast, KAEBEP Ay-
TOBOI1, PANIPac NaCTOUIIHBIN, (PECTYAOAIYM) IIPEBbIIICHIE
Ha BAPUAHTAX C MOYKOCHBIMU TIOAKOPMKamu N, | COCTaBUAO
2,61%, a c moakopmramu N, Ha 2,60%. ¥ TpaBocMecu
4 (atorepHa cuHernOpUAHAst, KO3ASATHUK BOCTOUHBIN,
OBCSIHMIIA AYTOBast, (heCTYAOANYM) HA STUX JKe BAPUAHTAX
IIpeBblllleHre COCTaBUAO 2,66 u 2,6%, COOTBETCTBEHHO.
MarcrmaabHOe COAePIKaHMe CHIPOTO TIPOTerHA B GroMacce
6BIAO OTMEUEHO Ha yUaCTKAX C Pa3OPOCHBIM CIIOCOOOM TIO-
ceBa y TpaBocMecH 4 (AtollepHa CUHETHOPUAHAS, KO3ASITHIK

BOCTOUHBII, OBCSIHUTIA AyTOBast, (DECTYAOAMYM) Ha BAPUAHTE
¢ noakopmkamu N, u coctauao 20,84%. Ha yuactkax
OIIBITA C PA3ACABHO-PSIAOBBIM IIOCEBOM COAEPIKAHUE Chbl-
pOro mpoTenHa Bapbuposaao ot 17,34% y TpaBocmecu 2
(aroriepHa cuHernGpPUAHALL, ICHIAPLICT IIeCUYaHBI, OBCSIHULIA
AyrOBast, TUMO(]eeBKa AyTOBasl) HA KOHTPOABHOM BapuaHTe
A0 18,24% y tpaBocMecu 4 (al0lepHa CHUHETMOPUAHAS,
KO3ASTHUK BOCTOYHBIEL, OBCSIHMIIA AyTOBast, (DECTYAOANYM)
Ha BADUAHTE C MOYKOCHBIMU TIOAKOPMKaMK N_ .

YpOBeHb MUHEPAAbHOTO IIMTaHUSL TAK)KE OKa3bIBAA
CYIIECTBEHHOE BAMSIHIE Ha COACPIKAaHLE ChIPOTO IIPOTeNHA
B 6rIOMacce U3y4aeMbIx TpaBocMeceil. Ha BapuanTax orbita
C IIPUMEHEHNEeM Pa3AeAbHO-PSIAOBOTO T10CEBA + MOYKOCHbIE
MOAKOPMKY N B CDEAHEM T10 TPABOCMECAM TIPEBbIIIEHNE
coctasuao 0,1%, a Ha BapraHTe ¢ TIOYKOCHBIMY TIOAKOPM-
kamu N 0,23% 1o cpaHenwio ¢ Kontpoaem. [loykoctbie
TOAKOPMKM N,/ pa3OpOCHOM CTIOco0 TI0CeBa TIOBBICUAN
COAepIKaHMe CBIPOTO IIpoTerHa B cpeaHeM Ha 0,17%, a Ha
BapuanTe ¢ noakopmkamu N Ha 0,3% 1o cpaBHenuio ¢
KOHTPOACM.

Ha puc. 2 npeacTaBAeHBI AQHHBIC TI0 COACPKAHUIO B
6uomacce usydaeMbx 0000BO-MATAUKOBBLIX TPaBOCMeCeil
CBIPOTO JKUpPa 3 TPU TOAd NCCACAOBAHNIL.

TpexaeTHne MCCACAOBAHNS TIOKA3BIBAIOT, YTO HA Ba-
pUaHTaxX OIIbITA C pa30POCHBIM CIIOCOOOM I10CeBA KOANYE-
CTBO CBIPOTO JKMPa B GUOMACCE TPAaBOCMECE YMEHbIIIAeT
B cpeatem Ha 0,18%.

MakcrMaabHOE KOAUYECTBO CHIPOTO JXK1pa B Griomacce
OTMeueHbl y TpaBocMecell 1 (aouiepHa cuHernOpuAHasi,
KAEBEp AYTOBOL, pairpac NacTOUIIHbIN, (PeCTYAOANYM) 1
4 (aroriepHa cuHETNOPUAHAST, KO3ASTHIK BOCTOYHbII, OBCSI-
HILIA AYTOBast, PeCTYAOANYM) Ha BCeX BApMAHTAX OIibITa. Ha
Y4aCTKaX OIIbITA C PA3AEABHO-PSAAOBBIM CIIOCOOOM I10CEBA,
COACPrKaHMe CBIPOTO JKUPa B Oromacce TpaBocMeceit 1 u 4
TIPY CTIOAB30BAHMH MOYKOCHBIX TOAKOPMOK N | cOCTaBUAO
3,351 3,29%), cooTBeTcTBeHHO. [1pM ncroab30BaHNY Pas-
OpocHOrO criocoda MoceBa Ha BAPUAHTAX C IOYKOCHBIMU
noAKOpMKamy N | Takyke ObIAU OTMEUEHbL CAMBIE BHICOKHE
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Puc. 1. CopepixaHue cbiporo npotenHa B 6uomacce TpaBocMeceit no BapuaHTam onbita (%),
cpeaHee 2018-2020 rr.: M — KoHTponb; @ — NPK 1; 0 — NPK 2

Teopetnueckue u npuknagHsie npo6nemsl ANK Ne1 2022



O6uwee 3emnenenve, pactTeHNEBOACTBO

34
33 [
32 I ] — |
3,1 -
3,0 |
29 -
2,8 =
2,7 |
2,6 IS ~ NS ~ 3 ~ N~ & >
& & & ® & <& C°x o’*’ox1~ & & & &
N & & e ~ & & & & N & &
F ' FS T S T S S S
AN V@go KPR @v KR &Qq’&o@ KPR V@‘o <K P
> o N4 >
be Qw Qq;b be
Puc. 2. CopepxaHue cbIporo xupa B 6Momacce TpaBocmeceil no BapuaHtam onbita (%),
cpepHee 2018-2020 rr.: @ — KoHTponb; @ — NPK 1; 0 — NPK 2

TI0Ka3aTeAr 3TOTO 3HAYCHUS y 3TUX JKe TPaBOCMeCceil —
3,151 3,21%, cOOTBETCTBEHHO.

Ha puc. 3 TipeAcTaBACHBI AAHHBIE TIO COACPIKAHUIO
CBIPOT KACTYATKY B OMIOMACCe M3y9aeMBIX TPaBOCMeCell.

Anaaus TPEXACTHUX AAHHBIX TIOKA3bIBAET, 4YTO, Ha
Y4aCTKaX OIbITa ¢ Pa3sOpPOCHBIM CIIOCOOOM I1OCEBA KOAU-
YeCTBO CBIPOM KACTYATKM B OOMACCe N3y9aeMbIX TPaBOC-
Mecell yMeHbIaeTcst B cpeareM Ha 0,59 %.

YpoBeHb MUHEPAABHOTO MUTaHUs OKa3bIBaeT CyIlle-
CTBEHHOE€ BAMAHNE HA KOAMYECTBO CprOﬁ KACTYATKU B
6uomacce TpapocMmecei. Ha BapmaHTax OIbITa C IOBbI-
TIeHHBIM MUHEPAADHBIM IINTAHVIEM U1 TTPU NICIIOAB30BAHNI
Pa3AeABHO-PSIAOBOTO CTIOCO0a TIOCeBa KOAUIECTBO CHIPOM
KAeTYaTKN yMeHbInaeTcst Ha 0,09% mpu npuMeHeHUN
TIOYKOCHBIX TOAKOPMOK N, 1 Ha 0,14 %, Tpn moyKoCcHbIx
noakopmkax N . Tlpumenenue pasdpocHOro crocoba 1o-
CeBa COBMECTHO C MOYKOCHBIMU TIOAKOPMKaMu N, N,
YMEHBIIIAeT KOAMYECTBO CHIPOil KACTUATKY B O1IOMACCe 13-
yuaaeMbIx TpaBocMecett Ha 0,06 1 0,11%, cooTBeTCTBeHHO.

Ha y9acTkax ompITa ¢ pa3saeAbHO-PSAOBBIM CIIOCOOOM
T10CeBa KOAMYECTBO CHIPOIl KACTYATKU B OrioMacce n3y4ae-
MBIX TPaBOCMeCeil BAPbUPOBaAO OT 23,41% y TpaBocmec 2
Ha BAPMAHTE C TOYKOCHBIMMU TTIOAKOpMKaMut N, A0 23,71%
y TpaBocMecH 1 Ha KOHTpoAe. MaKCMMaAbHOE COACPIKaHMEe
CBIPOM KACTYATKN B 6IOMACCe OTMEHUeHO y TpaBocMecH 4
Ha BApUAHTE C UCIIOAb30BaHUEM Pa3OpPOCHOrO CIIocoba
rocesa 1 POHOBBIM BHeceHUeM yaoOpennit — 23,08 %,
MHUHIMAABHOE y TPaBOCMeCH 2 Ha BapuaHTe PasOpOCHON
C110co0 ToceBa + MOYKOCHbIe TTOAKOPMKY N_ — 22,88 %.

BoiBoABI

PasbpocHoit criocob mocesa U TOBBIIEHHOE MUHE-
paAbHOE MUTAHNE YBEANUMBAIOT COACPIKAHME B OMoMacce
U3y9IaeMbIX TPABOCMECEH COACPKAHME CHIPOTO IIPOTENHA.
MakcnuMaabHOE 3HAYEHME 3TOTO ITOKA3aTeAs] OTMEUEHBL y
TpasocMece#t 1 u 4 mipu pasdbpocHoM criocobe mocesa 1
UCIIOAB30BAHUN TIOYKOCHBIX MTOAKOPMOK N, — 20,76 n
20,84 %, COOTBETCTBEHHO.
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Puc. 3. ConepxaHue CbIpoi KneTyaTku B Guomacce TpaBocMeceit no BapuaHTam onbita (%),
cpeaHee 2018-2020 rr.: @ — koHTposib; @ — NPK 1; 0 — NPK 2
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PazaeAbHO-PAAOBOI C1IOCOO T10CEBA 1 TIOYKOCHBIE ITOA-
KopMKU N, | yBEAUUMAU COAEPIKaHVe B OLOMACCe TPaBOC-
Mecet ChIporo kupa. CaMoe BHICOKOe COACPIKAHME ChIPOTO
JKUpa OBIAO OTMEYEHO Yy TpaBocMece 1 11 4 Ha BapuaHTax
OIIbITA PA3ACABHO-PSAOBOI CIIOCOD II0CEBA + IOYKOCHBIE

KU B OMOMACCe U3ydaeMbIX TpaBocMeceil. MakcumMaabHoe
KOAMYECTBO CBIPOl KACTUATKM B OMOMACCe M3ydaeMbIX
TpaBocMece#l OBIAO OTMEUEHO Ha BapuaHTe C IIpUMeHe-
HUEM Pa3ACALHO-PIAOBOTO CII0CO0a MOceBa 1 POHOBLIM
BHECEHMEM yAOOpeHuil (KOHTPOAB) y TpaBocMecen 1 u

noAKopMkY N — 3,351 3,29 %, COOTBETCTBEHHO.

4 — 23,71 123,65 %, COOTBETCTBEHHO.
[ToBbIIeHHOE MUHEPAaAbHOE TIUTaHUE U pa3OpOCHON

criocob moceBa YMEHDbHIIAAO COAEPKaHue CprOI;I KAeT4yaT-

1

1

1

10
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INFLUENCE OF MINERAL FERTILIZING AND SOWING METHODS
ON NUTRITIONAL VALUE OF LEGUME-GRASS MIXTURES

Producing sufficient amount of high—quality feed is necessary for creating a stable forage base. Cultivation
of legume—grass mixtures provides balanced protein in forages. It requires properly selected components of grass
mixtures and improved agricultural practices for cultivation of legume—grass mixtures. The aim of the research
was to study the effect of various components included in legume—grass mixtures, fertilizing levels and sowing
methods on the nutritional value of grass mixtures. To achieve the goal, the following tasks were set: to study
the influence of various sowing methods and levels of mineral fertilizing on the nutritional value of grass mixtures;
to identify the most productive grass mixtures for the conditions of the north of the Astrakhan region. Records and
observations were carried out according to generally accepted methods. The results of three—year studies show
that the scattered sowing method and increased mineral fertilizing increase crude protein content in biomass of
the studied grass mixtures. The maximum value of this indicator was noted for grass mixtures 1 and 4
with scattered sowing method and N, top dressings — 20.76 and 20.84%, respectively. Row sowing method
and N, top dressings increased content of crude fat in biomass of grass mixtures. The highest content of crude
fat was noted in grass mixtures 1 and 4 in the variants with the row sowing method + N, top dressing — 3.35
and 3.29%, respectively. Increased mineral fertilizing and scattered sowing reduced content of crude fiber
in biomass of the studied grass mixtures. The maximum amount of crude fiber in the grass mixtures was noted in
the variant with row sowing method and additional fertilization (control] in grass mixtures 1 and 4 — 23.71
and 23.65%, respectively.

Key words: legume—grass mixtures, components of grass mixtures, nutritional value,
crude protein, crude fat, crude fiber.
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MpoayKTMBHOCTL KOPMOBbBIX KYJIbTYP
M OCHOBHbIE NMPUHYUNbI NPUMEHeHUs Y06 peHni
Ha menuopupyembix 3emnaax Kanmvbikun

YAK 631.39
DOI: 10.32935/2221-7312-2022-51-1-12-16

M. M. OkoHoB" (0.c.—x.H.), B. A. FonbgBapr? (k.c.—x.H.), [. . YHKaH)XWHOB? (K.C.—X.H.),
C. B. Apgbses? (k.c.—x.H.), P. M. Wla6aHoB? (K.C.—X.H.)

"Kanmblukmi rocynapcTeeHHbIn yHuBepeuTeT um. B.6. MlopopgoBukoBsa,

2Kanmbiukuin HACX nm. M. B. Hapmaesa — dhunman MNprkacnmMmnckoro arpapHoro

dhenepansHoro Hay4Horo LeHtpa PAH,

SPIBY CAC «Kanmblukasy,

4Dunuran ®EHY BHAWTVIM um. A.H. Koctakosa,
okonov.51@mail.ru

B Pecnybnuke Kanmbikus 8 cuny 2eoepaguyecko2o MecmononoxeHus U pe3koli KOHMUHeHMaabHOCMuU KAaumMama ouwgyuaemcs
ocmpeiii depuyum npodykmusHoU 81a2U U OCHOBHBIX 31eMeHMO8 NUMAHUSA 8 30HA/IbHbIX NOOMUNax noYssl. MHmMeHcugukayus
noses020 KOpMoONpou3800cmBa 8 pecnybuke, co30aHue ycmoliyugoli kopmosoli 6assl, mpebyem 6onee 3¢pgekmusHo20
ucnosb308aHuUs opowiaembix 3emesb. O0HUM U3 BaxHEUWUX HANPABAeHUU NOBbIWEeHUA NPOOYKMUBHOCMU 0pOWAemMo20 2eKmapa
ABJIAEMCSA HACKILEHUE NOCeBAMU B8 CUCMEMe NoJyYeHUs 0BYX-mpex ypoxaes 8 200 00HOeMHUX KOPMOBbIX KYIbmyp ¢ pazpadomkoli
DPAYUOHANLHOU cucmeMsl npumMeHeHus yoobperul. BodensisaHue makux Kyabmyp Hapsdy ¢ AoyepHol, cnocobHbIX 3a KOpomKul
cpok sBecemayuu (50-65 OHeli) hopmuposams BbiCOKUe ypoxau Had3eMHOL GUOMACChl, NO3B0AAM 2aPAHMUPOBAHHO NOAYYAMb NPU
opowieHUU mpu ypoxas 8 mensil nepuod 2oda [2, 3, 5]. B pe3ynsmame MHo20/1emHuUX UCCIe008aHULL, NpoBeOeHHbIX aBmopamu,
6b1710 yCMAHOBICHO, YMO 8 A2POKIUMAMUYECKUX Yc08USAX [Tpukacnulickol HUSMeHHOCMU Npu KOMNJeKCcHOU onmumMu3ayuu BOOHO20 U
nuLes020 pexumMos NoYssl, HaUbOILLIYI0 NPOOYKMUBHOCMb NPOABAAIOM KYKYPY3d, COP20, CYOaHCKAA mpasa 8 OCHOBHbIX NOCEBAX,

a 8 Kayecmse NPoMeXYmoYHoU Xopowo yoaemcs — 03UMas poxb, KaK 8 00HOBUOOBbIX, MAK U CMeWAHHbIX nocesax. [lpu UHMeHCUsHOM
UCNOIb30BAHUU OPOLWEHUS C NOJYYeHUEeM mpex ypoxaes 8 200 MOXHO umMemb KO3gguyueHm ucnons3o08anus nawHu 1,25-1,30,

a NpoOyKmMUBHOCMb NOJIUBHO20 2eKMapa Ha ceemio-Kawmarosol noyse dosecmu 0o 10-12 mbicay KOpMOBbIX eOuHUY [4, 7, 9].

B cospemeHHbIX YCN0BUAX NPU 02PAHUYEHHbIX BO3MOXHOCMAX NPUMEHEHUS BbICOKUX U NOBbIWLEHHbIX 003 MUHEPAsbHbIX yoobpeHul
8 3K0/I02UYeCKOM 3emedenuu, mpebyemcs payuoHanbHbIL No0x00 K BbI60PY BbICOKONPOOYKMUBHbIX OOHONEMHUX KOPMOBbIX Kybmyp
C yyemom KaumMamuyeckux ocobeHHocmeli meppumopuu, 6Uoa02uUYecKuUx nompebHocmeli Kyabmyp U yposHs N1000poous NoYssl.
YemarosneHo, ymo 8 nocesax 00HOIEMHUX KOPMOBbIX KYJIbIMyp pa3mMeljeHHblx N0 npedwecmseHHUKY — MoUepHd, HeyenecoobpasHo
BHOCUMb BbICOKUE 003bI a30mocodepxaujux yoobpeHudli. Kak nokazanu pe3ynsmamsl Uccied08aHUS, OOCMAMOYHO IGHeKmusHs!
npu opoweHuu ymepeHHble 003bl a3oma 8 coyemaHuu ¢ ocgopom. Hapsady ¢ npumeHeHuem yoobpeHuli 8 pacyemHsix 003ax HA
naaHupyembili ypoxati Heo6xodumo noddepuBaAMb ONMUMAbHbIG BOOHbIU pexum noyYssl Ha yposHe 75-80% HB cospemerHbIMU
0ox0eBanbHbIMU ycmaHoskamu [6, 8]. Llens uccnedosarus 8 2018-2020 22. 3akn04anack 8 paspabomke 6a30800 MoOesu NojyyeHus
mpex ypoxaes 8 200 ¢ onmumu3ayueli OCHOBHbIX MeXHOM02UYECKUX NPoyeccos (opoweHue, cucmemMsl yOOBpeHUs) 8 YCI0BUAX
€B8emI0-Kawma+HoB8o20 nodmuna no4ssl [lpukacnulickol HU3MeHHoCcmU.

KnioueBble cnoBa: knMMar, NoYBa, OpoleHu1e, OAHOJIETHAS KOPMOBAs KybTypa, A03a yaoGpeHus,
WHTEHCUDUKALMA, TEXHONOTUYECKAsA CXEMA, MPOAYKTUBHOCT, 3D dEKTUBHOCT.

Bseaenue

CoBpeMeHHas arpOHOMIYeCKas HayKa U MPaKTHKa
TIOKA3bIBAIOT, YTO OAHUM U3 HanboAee ACVICTBEHHBIX U
PalMOHAABHBIX TIyTel TIOBBIIICHUS TIPOAYKTUBHOCTHU
OpOIIIAEMbIX 3eMEADb SBASCTCS BbIPAIINBAHNE OAHOACTHUIX
KOPMOBBIX KYABTYP B CUCTeMe OCHOBHBIX M IIPOMESKYTOU-
HBIX TI0CEBOB. TaKast MHTeHCHBHASI TEXHOAOTMTYECKAs CXeMa
00O0CHOBBIBACTCS HA BCECTOPOHHEM y9eTe M MAKCUMaAbHOM
YAOBACTBOPEHNN OMOAOTHYCCKUX TIOTPeOHOCTEN BO3AC-
ABIBAEMBIX KYABTYP, ONITUMU3AIINN BOAHOTO U TIMIIEBOTO
PESKIIMOB 30HAABHBIX TTIOATUIIOB TIOYBHI.

Aast obecTiedeHNsT OTITUMAABHOTO XOAQ TIPOAYK-
LIIOHOTO TIpollecca B ToceBaxX TpeOyeTcs OTNepaTUBHOE

12

yIpaBAeHUe BHEUTHUMU PeryArpyemMbiMu (hakToOpaMu.
[Irpokasi TIpaKTHUKA BBIPAIINBAHMS KOPMOBBIX KyABTYD Ha
OpOILIeHN B PecityOAVKe TIOKA3bIBAET, YTO OCYIIeCTBACHIE
TeXHOAOI'MYECKUX IIPOIIeCCOB B HACTOsIIIIee BpeMsi, He OT-
BeudeT B TIOAHOU Mepe TpeOOBaHMSM K (POPMUPOBAHUIO
TIOTEHIIMAABHO BO3MOYKHOTO ypoxas [1, 7].

B pesyabraTe IpOBEAEHHDBIX NCCAEAOBAHUI HAMHU TTPO-
BeAeHa KOMITAeKCHas OlleHKa ITPOAYKTUBHOCTU HanboAee
[IePCIIeKTUBHBIX KYABTYP U [IOOIIEPAIMOHHO pa3padoTaHbL
TeXHOAOTUYECKMEe CXeMBbl 00eCleunBaIolIre IIOAyUeHe
Pa3HBIX YPOBHENl YPOXKAMHOCTH OAHOAETHMX KOPMOBBIX
KYABTYD. MeTOAMKA MOCTPOEHUsI TAKUX CXeM OCHOBaHA
Ha KOPPEKTUPOBKe HAMOOAee BaKHbBIX arpOTEXHUYECKUX
rapaMeTpoB (HOPMBI 1 CIIOCOOBI TIOCEBA, PEIKMUMBbL OpOIITe-
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HIs1, AO3bl MUHEPAAbHBIX }7AO6p€HI/H~/JI7 POCTOCTUMYASATOPDL
u Ap) B 3dBUCUMOCTH OT YPOBHS ITAAHUPYEMOT'O ypPOXKasd,
ArPOXNMUYIECKUX U BOAHO—CI)I/BI/I‘IECKI/IX CBOVICTB TIO4BbI,
00ecTie4eHHOCTH MaTepraAbHO-TEXHITIECKVMUI PeCypCaMu.

Marepuaa U METOABL UCCACAOBAHUS

HccaeaoBarys OBIAM TIPOBEACHDI Ha y9€OHO-OIIBITHOM
y4dacTke «ArpoHOMYyC» KaAMBIIIKOTO TOCYAAPCTBEHHOTO
ynusepcureta uM. b. b. Topoaosukosa.

[TouBa y4acTKa CBETAO-KAIITAHOBAS, TSIKEAOCY-
TAVHUCTAS!, XapaKTePU3YIOIAACs HU3KUM COAEPIKAHEM
noABrkHOTO docdopa, cpeAHe-MUHEPAAbHBIM a30TOM 1
TIOBBIIEHHO OOMEHHBIM KaAMEM.

Peakuust OYBEHHOTO pPacTBOpPa CAAOOIIEAOUHAS
(pH=7,4), IAOTHOCTb CAOYKEHUS IIOUBBL B AKTUBHOM CAO€
0—0,7 M cocTtaBasieT 1,4 T/M°, HAMMEHbBIIAs1 IIOACBAS BAATO-
emrocTb (HB) — 20,6% 0T Macchl CyXOU IOYBEL

TOABI TIPOBEACHUST MCCACAOBAHUI 110 TeMIlepaTyp-
HOMY peKuMy Oblan OAM3KM K KAUMATU4eCKOU HOpMe
(otraonenus He mpesbinaru +10-15%), a 1o ycaoBusm
€CTeCTBEHHOI BAATOOOECIICUEHHOCT! PA3ANYAANUCH OoAee
CYIIECTBEHHO.

B TpexyposKaitHOM BapuaHTe B KaUeCTBE IIePBOil KyAb-
TYPBbL BBICEBAAACh O3UMasl POXKb, AASI TIOAYUEHUSI BTOPOTO
YpOXKasi TIOYKOCHO MCIIOAB30BAAACh KYKypy3d B CMECU C
CYAQHCKOM TPaBOY1 M COPro, 4 B KAYECTBE TPEThEero yposKast
— OTaBa CyAQHKH U COPTO.

MuHepaabHble YyAOOPEHMsI BHOCUAUCH B PACUETHBIX
A03ax Ha Iaanupyembiil ypoxkait 20; 30 u 40 1/ra 3eaeHoi1
maccsl. Docoprbie yAOOpeHUs: BHOCUAU TIOA OCHOBHYIO
o6pa6oTKy Touss! 1 1pu rocese (P, ), a asoTocoaepkarme
YAOOPEHNSI TIePeA TIOCEBOM ITOA KYABTUBALIMIO 11 TIOAKOPMKI
BMECTE C TIOAUBOM.

PeskM opolieHnst TOAACPKUBACTCS TTOAMBAMU He
Hwke 75% HB.

Coaeprranme B ouse P,O_ 1 K O (Mr/kr) onpeseasian
110 Mauuruny.

ATpOTeXHMKA BBIPAIIMBAHNS KOPMOBBIX KYABTYD B
OIIBITAX COOTBETCTBOBAAA 30HAABHBIM PEKOMEHAALIMSIM C
AOTIOAHEHUEM X BAPUAHTAMU U3Y4aeMbIX IIPUEMOB.

Pe3yabTaThl iCCACAOBAHUS
U UX 00CyIKACHUE

B yCTONYMBOM TIOBBINIEHNN TIPOAYKTUBHOCTU OPO-
IIIaeMBbIX 3eMeAb GOABIIIOE 3HAUEHNE NMEIOT MePOTIPUSITIS,
HarIpaBAeHHbIe Ha 00Aee TTIOAHOE MCIIOAb30BAHNE BOAHBIX,
[TOYBEHHBIX 1 KAUMATUYeCKIX PEeCypCoB. B arpokanmaru-
YEeCKMX YCAOBHSIX CYXOCTEITHOM 30HbI [ [prKacrins MHTeH-
CUBHOCTB UCTIOAB30BAHVISI OPOIITAEMON TIAIITHYI 3HAYNTEABHO
[IOBBIIIAGTCS TIPU BBIPAIIUBAHII ABYX-TPeX YPO’KaeBn
OAHOAETHUX KOPMOBBIX KYABTYD. bezaabTepHaTUBHBIM
IpreMoM NHTeHCUUKAIIN TIPOM3BOACTBA KOPMOB Ha OPO-
IIIAeMBIX CBETAO-KAIIITAHOBBIX TIOYBAX PErMOHA SIBASETCS
palnoHaAbHOE, KOAOTUYeCKH 0e30TacHOe TIpUMeHeHNe
MUHEPAAbHBIX YAOOPEHWUT.

B pe3yabTaTe IPOBEACHHbIX UCCACAOBAHUI OBIAL IIOAY-
YeHbI COTAACOBAHHbIE AAHHBIE, CBUAETEABCTBYIOIIIVE O TOM,
YTO Ha CBETAO-KAIIITAHOBOI TIOYBE IIPK ONITUMAABHOM Pe-
skume oportiennst (75-80% HB), nosblitieHne ypoykaiHOCTH
KOPMOBBIX KYABTYD OOYyCAdBAMBAETCsI B TIEPBYIO OYE€PEAb
ONITUMU3AIINel a30THOTO TTUTAHSI, BO BTOPDOM MUHIMYyMe
naxoAntcst hocop, a ypoBeHb KAAUIHON 00eCIiedeHHOCTHI
He AMMUTUPYeT POAYKTUBHOCTb KOPMOBbBIX OAHOAETHUX
KyABTYD. C y9eTOM BbISIBAHHBIX GMOAOTMUECKUX 3aKOHO-
MepHOCTell TIOTPeOAeHNsI MAKPOIAEMEHTOB M3y4aeMbIMI
KyABTYPaMU, AUHAMUKHN U3MeHeHMsI [T TATeAbHOTO PeKNMa
T10YBbI 32 BereTallMOHHBIN 11ePUOA ObIAM paHHee pa3paboTa-
HBI MTHAEKCBI 00€CTIe4eHHOCTH TI0YBbl OCHOBHBIMU SAeMeH-
TaMU TIUTAHVSL AASL AMATHOCTUKU YCAOBHI MUHEPAABHOTO
TIUTAHNS 1 YTIPABACHNS TIUTATeABHBIM PEXKUMOM B TIOCEBAX
OCHOBHBIX OAHOA@THUX KOPMOBBIX KYABTYp (maon. 1).

IIpu paspaboTKe 5KOAOTUYeCKN 0e30TacHON U 9KO-
HoMuueckn 3(pPeKTUBHOM CUCTeMbl YAOOPEHUI Ha OpO-
[IIeHUN HEOOXOAUMO YCTAaHOBUTh HAYYHO OOOCHOBAHHBIE
IPaHUIbl MUHUMAABHO HEOOXOAUMOIO U MAaKCUMAABHO
BO3MOYKHOTO COAEPSKAHUS B TIOUBE SAEMEHTOB [TUTAHSL.

Tak, yposkailHOCTb OAHOAETHUX KOPMOBBIX KYABTYP
[IpU IPUMeHEHNN YAOOPEHNT 3HAYNTeABHO BO3pAcTaeT Ha
CBETAO-KAIIITAHOBOM T104Be TIPU HU3KOW 00eCTIedeHHOCTH
MUHAAABHBIM a30TOM 1 pocdopom. 1o Mepe 110BbIIIIEHNST
00€eCIIe e HHOCTH TIOYBbI AdHHBIMU 9AeMeHTaMU TTPUPOCT

Ta6n. 1. UHaeKcbl ANA NOYBEHHOW AUArHOCTMKU YCI0BUIA MMHEPaIbHOro NUTAaHUA pacTeHUi
B NnoceBax KOPMOBbIX KynbTyp [9]
OrnrrmaabHoe coaepskate azota u ocopa B [oUBe AAsL TIOAYUeHMs!
Pa3HBIX YPOBHEN ypOsKast, MI/KI
Kynstypet ABY 0,75 ABY 0,50 ABY
N PO, N PO, N PO,
1. O3uMBIe TIPOMESKYTOYHBIE TTOCEBLI: 40-42 45-50 32-35 40-45 18-22 25-30
03UMast POKb, TPUTHUKAAE
2. PaHHe-BeCeHHME 110CEBbl: OBEC+IOPOX-+IIOACOAHEYHIK 28-30 35-40 20-22 30-35 12-15 22-26
3. TToyKOCHBIe 1 ITOYKUBHBIE TTOCEBbL:
KyKypy3a, COpro 32-35 45-48 25-28 38-42 15-18 20-25
CYAAHCKasl TpaBa, Maisa 28-30 40-45 20-22 32-35 12-15 20-22

*ABY — AeTICTBITEABHO BO3MOKHBIH ypoxkail B uncanteae (N-NH,+N-NO,) u PO, B ca0e MOUBBI TIepeA TIOCEBOM; B 3HAMEHATEAC — B CPEAHEM 32

BereTanunio
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(cpeaHee 3a 2018-2020 rr.)

Ta6n. 2. KoatppuumeHTbl Bo3MeLeHUA BbIHOCA hochopa U KasiMa B NOCEBAX KOPMOBbIX KYJbTYp

O0becreueHHOCTh MTOYBLL
AOCTYITHBIMU (pOPMAMI
docopa u Kaawst

Coaeprkanue PO, Mr/kr

Kosdpurment sosmerie-
nwst Beioca ocdopa

Conepranue K O, Mr/kr

Koa¢urment sosmerte-
HVs1 BBIHOCA KAAMSL

Oyenb HU3KAsS <10 1,75
Hwuskast 12-15 1,50
Cpeansis 16-30 1,25
[MoBbiteHHas 31-45 1,00
Bricokas 46-55 0,75

100
100-200
210-300
300-400
400-600

1,50
1,25

1,0
0,60
0,25

YPOJKast BCEX M3Y9aeMbIX KYABTYP TOCTETICHHO 3aMEAAS-
eTCSl M HACTYIaeT MOMEHT, KOTAA BHECEHNE a30THBIX U
ocopHbIX yAOOpeHUI CTAaHOBUTCS SKOHOMUIYECKH He-
OTIPABAAHHBIM.

CAeAOBaTeABHO, HIDKHAS TPaHuiia coaepkatua PO
B CBETAO-KAIITAHOBOI IIOYBE AOAYKHA NTOAACPIKUBATHCS
BHECEHUEM YyAOOpeHuUil He HipKe 25—30 MI/KL, 2 MUHEPaAb-
HeIx opm azora (N-NH,+N-NO,) na yposne 15-20 mr/
KT. AASL peaAn3ariy AeICTBUTEABHO BO3MOYKHON yposKail-
Hoctu (ABY) B ycaoBusax [TpuKaciniicKOM HU3MEHHOCTH
¢ noayuenueM 120-150 1/ra 3eA€HOI1 MaCChl, HEOOXOAUMO
UMETb B TIOAYMETPOBOM CAOE TIOUBbI K HAYaAy BereTalllu
35—40 MI/KI MUHEpPAABHOIO a30Ta U B MAXOTHOM CAOE
(0,25 M) — 42-45 mr noaBwkHOro docdopa. Aast co-
XPaHEeHWsI 1 PACIINPEHHOTO BOCIIPON3BOACTBA TTAOAOPOANS
CBETAO-KAIITAHOBOY TIOYBbI KAK OCHOBHOTO OO'beKTUBHOTO
YCAOBUSL TIOAYUEHNUST BLICOKUX YPOJKaeB KOPMOBBIX KYAb-
Typ B MHTEHCUBHOM OPOIIdeMOM KOPMOIIPOU3BOACTBE,
HeoOx0oAnMO ofecrieunTd Oe3aeUUUTHDIN 0aAaHC a30Ta
32 c4eT yAoOpeHUl 1 6000BBIX KYABTYP B CEBOOOOPOTE.
AASL yCTOMUMBOTO OKYABTYPUBAHIS 30HAABHBIX TTIOATUTIOB
0YBBI HEOOXOAMMO BHOCUTDH (pocdopcoseprKaliine yAo-
OpeHNst B AO3€ TIPEBBIIAIONICT XO3SIIICTBEHHBIN BBIHOC Ha
12—-15%, ycTpaHuTb GOABIIYIO IIECTPOTY B COACPIKAHUU
HOABIDKHOTO (pocopa Ha IIOASX U IIOCTENIEHHO AOBECTH
00€eCTIeYeHHOCTD TIOYBbI ITUM IAeMEHTOM AO OTIITUMAABHOTO

yposHst (taba. 1). YauThiBas BbICOKYIO 00eCIieqeHHOCTh
30HAABHBIX TTOATUTIOB TIOYBbI AOCTYITHBIM KAAWEM MOYKHO
AOIIyCTUTD OTPULIATEABHBIN OAAAHC KAAVS IIPU YaCTUIHOM
BO3MEIIIEHUN BEIHOCA 3TOTO 3AeMeHTa Ha yposHe 25-50%
(mabn. 2).

[TpuMeHeHne PacueTHBIX AO3 YAOOPEHMI1 Ha MAAHU-
pyeMble ypoyKau C y4eTOM arpOXUMUYECKUX MOKa3aTeAeH
[0YBBl ¥ KO3(UIMEHTOB BO3MEIIEHUS OCHOBHBIX Ma-
KPO3AEMEHTOB TTO3BOANAO [IOAYYATh FAPAHTUPOBAHHO BbI-
COKME ypOsKay 1 SKOAOTYECKH 6e30T1aCHO UCTIOAb30BATh
arpOXVMUKATBL.

[Tpu BEIpAIIMBAHNN TPEX YPOKAEB B TOA C MICTIOAB30-
BaHVEeM [TPOMEXKYTOUHON 03UMOU Py (IIePBbIN YpOKail),
I10 YKOCHOU KyKyPY3bL C CYAQHCKOI TpaBou (BTOPOM ypo-
Kall) 1 OTABBI CYAQHCKO TPaBbl (TPETUI yPOXKALL) MOKHO
TapaHTUPOBAHHO IIOAYYNTD HAa CBETAO-KAIITAHOBOM [10YBe
A0 120 1/ra 3eaenont maccel (taba.3). B cpeanem 3a tpu
roAd HanOOABIIAsT YPOKAMHOCTb O3UMON P3KI COCTaBUAA
— 37,8 1/ra, 10 YKOCHOU KyKypPYy3HO-CyAAHKOBOY CMeCH
— 47,9 1/ra, a otasbl cyaaHKU — 34,5 1/ra. CyMMapHbIil
cOOp 3eA€HOU MacChl I1pu 3ToM cocTasua — 120,2 1/ra.

[IprMeHeHne pacYeTHBIX AO3 YAOOPEHUI1 Ha TAGHUPY-
emble ypoBHU yposkad 20 1 30 T/ra IO3BOAMAO PEaAN30BaTh
[IpOrpaMMy C IIpeBblilleHrneM (PaKTUYeCKOro ypoykas Ha
5,2-23,5%, a yposerb 40—-50 T/ra AOCTHYb C MUHIMAAB-
HBIMUI OTKAOHEHUSAMU Ha ypoBHe (—4,2—13,7%).

Ta6n. 3. IpheKTMBHOCTb pacyeTHbIX 403 YAOO6PEHUI! B NOCEBAX OAHONETHUX KOPMOBbIX KYNbTYP HA OPOLUEHUU
(cpeaHsas 3a 2018-2020 rr.)
KyasTypa HAaHI/Ip}ZEMbH;I ypoxKas Pacuetnas A(23a DakTideckas yposkai- OTKAOHQHI/I% OT IAQHUPYye-

3€ACHON MACCHI, T/Ta yAOOpeHMiT HOCTb, T/Ta MO, T/Ta
Os3umas poskb — MePBbII yposKail 20 NeoPio 24,7 +23,5
30 A 31,3 +4,3
40 AR C 378 =55
Kykypysa B cMecu ¢ cyaaHCKO# 30 NooPeo 34,5 +15,0
Tpasoit 40 NP 42,1 52
50 N1 P, 47,9 4,2
OTaBa CyAaHCKOI TPaBbl — TPETHI1 20 N,, 193 -3.5
ypoxait 30 N, 28,7 4.4
40 Ny, 34,5 -13,7
B cymme 3a Tpu ypoxas 70 NigooP 100 78,5 +12,1
100 N, Py 102,1 +2,1
130 NyoPreo 120,2 -7,6
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[upoxoe ocBoeHME Ha OPOIICHUN TAKUX TeXHOAOTUI
TIO3BOAUT CYIIECTBEHHO YBEAMYMTD ITPOU3BOACTBO 3€ACHDBIX
KOPMOB B CyXOCTETIHOM 11 TIOAYTTYCTBIHHOM 30HaX KaaMbIKMIL

BbiBOABI

B arporAMMaTITeCKUX yCAOBISX KaAMbBIKUN yposkait-
HOCTb CEAbCKOXO3SMICTBEHHBIX KyABTYP OIPaHUYMBACTCS,
IIpesKAe BCETO, AePUITNTOM IIPOAYKTUBHOM BAAIM, YCBOsIe-
MbIX (DOPM IUTATEALHBIX BEIIECTB B 1I04BaX. B 9TOM CBsi3K
OTITUMU3AIIMsL BOAHOTO U MIUTATEABHOTO PEKUMOB I1OYBbI
Ha OPOIIEHUM MMEIOT pellalollee 3HaueHue B MOAEBOM
KOPMOIIPOU3BOACTBE pervoHa. Hapsiay ¢ stum, Ooabliiioe
3Ha4YeHUe UMeeT IIPaBUABbHBII IIOAOOP 3aCyXOYCTONUMBbIX
KYABTYP AAsL YIIAOTHEHIUSI KOPMOBBIX C€BOOOOPOTOB.

YCTaHOBACHO, UTO B CUCTEME ITOAYYEHMs TPEX yPosKa-
€B B TOA HarOoAee TIePCIIEKTUBHBI 031Mast POKb, B KaueCTBe

IIPOMESKYTOUHOTO 110CEeBA 1 KYKYPY3HO-CYAAHKOBAsI CMeCh
B Ka4eCTBE OCHOBHOTO.

YCTaHOBACHO, YTO HIDKHSISI TPAHNITA COACPKAHMSL TIOA-
BIDKHOTO (pocopa B [IAXOTHOM CAOE TIOYBBL AOAYKHA OBITh
Ha yposHe 20—25 Mr/Kr, a MUHEpaAbHOTO a3oTa 15-20 mr/
KT 1104BbL. AASt (POPMUPOBAHIIS MAKCUMAABHO BO3MOYKHDIX
YPO’KaeB KOPMOBBIX KYABTYP HEOOXOANMO CO3AaBATD K Ha-
YaAy BEreTallny 10CeBOB 60ACE BBICOKOE COACPIKAHME ITHX
oaeMeHTOB: 30—-35 Mr MUHEpaAbHOTO a30Ta 1 40—45 Mr/Kr
OABIDKHOTO pocopa.

Pazpa6oTannas 6a3oBas TeXHOAOTUYECKas CXeMa
C NPUMEHEHUEM PACYETHbIX A03 YAOOPEHUI IIPU OIITU-
MaAbHOM BOAHOM peskKuMe ITouBbl 275% HB mossoanaa
noAyuants 120,2 T/ra 3eAeHOI MaCChl IPU TPeX yposKasx
B I'OA Ha CBETAO-KAIITAHOBON I10YBE CYXOCTEIIHO 30HBI
Kaambikuu.
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PRODUCTIVITY OF FORAGE CROPS AND BASIC PRINCIPLES
OF FERTILIZATION IN IRRIGATED AGRICULTURE IN KALMYKIA

The Republic of Kalmykia, due to its geographic location and sharp continental climate, is characterized by
an acute shortage of productive moisture and basic nutrients in the zonal soil subtypes. Intensification of field
fodder production and creation of a stable fodder base in the republic requires a more efficient use of irrigated
lands. One of the most important directions for increasing productivity of irrigated lands is growing crops
in the system of obtaining two or three yields of annual forage crops per year with the development of a rational
fertilizer application system. Cultivation of such crops with alfalfa, forming high yields of aboveground biomass
in a short period (50-65 days), make it possible to obtain three crops under irrigation during the warm season.
The research has shown that corn, sorghum, Sudan grass as main crops, and winter rye as inter crop had the
greatest productivity under optimization of water and fertilizer soil regimes in the Caspian lowland conditions.
Ecological agriculture demands a rational approach to the selection of highly productive annual forage crops,
considering climatic characteristics of the territory, biological requirements of crops and sail fertility level.

It was found that high doses of nitrogen fertilizers were inappropriate for annual forage crops grown after alfalfa.
The results have shown that moderate doses of nitrogen and phosphorus were quite effective in irrigation.
Moreover, it is necessary to maintain the optimal water regime of soil at the level of 75-80% FC using modern
sprinklers. The purpose of the study in 2018-2020 was to develop a basic model for obtaining three harvests
per year with optimization of main technological processes (irrigation, fertilization] on light chestnut subtype
of soils in the Caspian lowland.

Key words: climate, soil, irrigation, annual forage crop, fertilizer dose, intensification,
technological scheme, productivity, efficiency.

MpaBuna ocopmneHnna craten

CraTbu NIPUHUMAIOTCSA HA PYCCKOM M aHTAUICKOM SI3bIKaX.

Matepuaabl AAsL IyOAMKALMK [IPEACTABASIIOTCS B BUAe (ariaa B popmare Microsoft Word for Windows ¢ pacmupennem
.doc nau .docx.

CraTbsi M aHHOTALMsSI AOAJKHBI OBITh HAMICAHBI XOPOLIMM AUTEPATYPHBIM SI3BIKOM. B Hell He AOAYKHBI COACPIKATBCs Ga3uC-
Hble, 0OIIeU3BECTHbIE, CBEACHUS 110 NPO(UABHOI HAyYHO! TeMaTHKe. IIpH MCHOAB30BAHUU €AMHUII H3MEPEHUsI HEOOXOAUMO
MPHACPIKUBATHCS MEIKAYHAPOAHOH crcteMbl eannun CH.

AyO6AMpOBaHIE AAHHBIX B TEKCTE, TAOAUTIAX M PUCYHKAX HEAOTyCTHMO.

PekoMeHAyeMbIll 06beM cTaTelt — 0T 6 A0 16 crpannn dpopmata A4 B peaaktope Microsoft Office Word, mpudt «Times
New Roman», kerab 14, untepsaa 1,5, a6szaunsiit orctyn — 1 ¢m, Bce moast — 2 ¢M. BelpaBHMBaHMEe TEKCTa CTATHY MO MUPUHE.

Ipaduueckas ungopmanus A0AKHa GbITh YepHO-Oeaont (3a uckaovenueM ¢ororpaduit). [padpuku, AuarpamMmsl, cxemsl 1
AP. PEKOMEHAyeTcsi peAcTaBasth B (paiiaax ¢popmara TIFFE, Adobe Ilustrator, Photoshop, Visio (3a nckaouennem Anarpamm,
BbinoAHeHHbIX B Microsoft Office). PucyHKu AOAKHBI ObITh YETKUMU U BBIIOAHATHCSL Ha GeAoM (hoHe. KayKAblil PUCYHOK AOAJKEH
ObITh CHAOKEH OAPUCYHOUHO MOATIHCHIO. Ocu rpapKOB AOAIKHBI IMETb TOAITICH 0€3 COKpPAIeHHid. DAEMEHTbI CXeM, YepTerKei
U AP. AOAJKHBI IMeTb MIOAIIICH MAY 0003HAYeHMs, PAacindPOBKa KOTOPBIX AOAJKHA COACPIKATHCS B IOAPHCYHOYHOM TTOATIUCHL.

TaGaumm! Bemoansiorces B popmarax Microsoft Word nam Excel. Kakaast ctpoka TabAnIbI A0AKHA 0POPMASTHCS HMEHHO
KaK OTACABHAsI CTpoKa. PasaeaeHne CTPOK 1 CTOAGLIOB TaGAMIIBI C TOMOMIBIO 3HAKOB «IPoGea», «Enter» He AOmycKaeTcs.

®@opmyast. IIpoctsie popMyAbl peKOMeHAyeTcs BbIOAHATh B Microsoft Word, Goaee caoskubie — B Peaakrope ¢opmya
Microsoft Equation Editor uan anaaornutom peaakrope. Bce Bxoasimue B opMyAy mapameTpbl AOAKHBI ObITh paciunpoBaHbl.
PacimgpoBKy IPUBOASAT OAMH Pa3, KOTAA IAPAMeTP BCTpevaeTcs Brepsble. Boimoanenue popmya B BUAC PUCYHKOB He AOITyCKAeTCSl.

CHHCOK AUTepaTyphbl AOAKEH OBITh He MeHee 6 MCTOYHHKOB. CCHIAKH Ha pa0OThI aBTOPOB AOAJKHBI 3aHUMATh He Goaee
50% cnucka autepatypst. Odopmasiercst crporo mo FOCT P 7.0.5-2008, BripaBHUBaHME IO IIUPHHE.

TToMIMO CIIUCKA AUTEPATYPBI, HIPUBOAUTCS TAK)KE TPAHCAUTEPUPOBAHHBIN CIIUCOK AUTEPATYPbI HA KUPHAAMIIE U [IEPEBOA
HA3BaHWUs MyOAMKAIIUN HAa aHTAMACKHUI.

ITocae cricKa AUTEpaTyphbl M €€ TPAHCAUTEPUPOBAHHOTO CIMCKA HEOOXOAUMO BCTABUTh EPEBOA HA AHTAMICKHI SI3bIK Ha-
3BaHMsI CTaThy, (PAMUAMI U MHUIMAABI aBTOPa(0B), CBEACHISI O HUX, HA3BaHIe MeCTa Pa6oThl/y4eGbl, aHHOTALNH M KAIOUEeBBIX
CAOB. AAsl aHTAOSI3BIYHBIX CTATEH ACAACTCS TIEPEBOA HA PYCCKHIA A3BIK.
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BnusHue perynaropos pocta Ha AUHAMUKY
HakonsieHus nsowann JIACTOBO NOBEePXHOCTU U
¢hoToCcUHeTN4YECKOro NOTeHUnana KopmMoBOiA CBEKJbl
B ycnosusax HeyepHosemHown 30HbI Poccumn

YAK 633.41:661.162.66
DOI: 10.32935/2221-7312-2022-51-1-17-21

E. C. Bopoguna™2, A. H. NMoctHukoB' (o.c.—x.H.), B. . Bonaapb? (k.c.—x.H.)

TPrFAY-MCXA nmenn K.A. TuMrpsizesa,

2Kanyxckuin HVICX — connman PreHY «®PVIL| kapTodens umenn Al Ilopxay,
SKanyxckuin ounman PTAY-MCXA nmenn KA. Tummnpssesa,

ekaterinapeliy@yandex.ru

MHmeHcugukayus cenbckoxozalicmseHHo2o npoussodcmsa npedycmampusaem paspabomky u BHeOpeHue HOBbIX, NPO2PeCCUBHbIX
U 3KOHOMUYECKU BbI200HbIX Npuemos. B HevyepHo3zemHol 30He Poccuu 8onpoc nosbiweHus npodyKmusHOCMU KOPMOBbIX Ky/bmyp
C BbICOKUMU Ka4yecmBseHHbIMU NOKA3amenamu, obecneyusarujue ompacib XUsomHoB00CMBA COYHbIMU KOPMAMU cmoum KpaliHe
ocmpo. 00HUM U3 cnoco6o8 NoJy4eHUs 2apAHMUPOBAHHO BbICOKO2O, CMABU/ILHO20 YPOXKAA KY/IbMYpbI, HA NpuMepe KopMOBOL CBeKbl,
ucnsimeigarowel pao cmpeccossix cumyayuli 8 medeHuu Be2emayuu, A8J14emcs npuMeHeHue CoOBpeMeHHbIX, 8bICOKOIHPeKMUBHbIX
pezynsamopos pocma, NoSOKUMebHO BAUAIOWUX HA PpOCM U pazsumue Kyabmypsl. MccnedosaHus nposedeHs! Ha 6ase 0nbImMHO20
nons Kanyxckozo ¢punuana PTAY-MCXA umeru K.A. Tumupszesa 8 2019-2020 22. Ha depHoBo-nod3oaucmoli cynecyaHol noyse
8 Kanyxckoli obnacmu Ha Kopmosol caékne copmomuna IkkeHOopPCKas énmas. Lensio uccnedo8aHUA ABAANOCH U3YYeHUe BIUAHUSA
PA3UYHbIX pE2YIAMOPO8 pocma Ha OUHAMUKY NpUpoCcmMa AUCMoBOU N0BEPXHOCMU, YOMOCUHMEMUYECKO20 NOMEHYUAAA KOPMOBOL
CBeKJIbI B8 ycno8usAx HeyepHo3emHoU 30HbI. YcmaHOBMEHO NOJI0KUMENbHOE BAUAHUE OM NPUMEHeHUs Pe2ynsmopos pocma Ha
ypoxatiHocms Kybmypsl, 3¢ghekm om npednocesHoli obpabomku cemsH cocmasun 26,5-62 m/2a unu 4,9-11,5%, npu BHeKopHeB8oM
BHeceHuu 22,5-66 m/2a unu 4,2-12,3%, OUHAMUKA HAKONeHUs NaoWaou 1ucmosoli NoBepxHOCMU K MOMeHmy noJiHol cneanocmu
ysenuyunace Ha 4,1-12,3 u 1,8-10,0% coomsemcmseHHO N0 8apUAHMAM NPUMEHEeHUS 8 MEXHO02UU BbIPAUJUBAHUSA
Ky/1bmypbl OMHOCUMENbHO KOHMPOIA.

KnioueBble cnoBa: KopMoBas CBEKNa, MPOAYKTUBHOCTb, PETYASATOPbI POCTa, CyX0e BELeCTBO.

BBeaenune

[TpnmMeHeHMe PeryAaTOpOB POCTA SIBASIETCS OAHNM 13
OCHOBHBIX 9A¢MEHTOB MHTEHCUBHBIX TeXHOAOTHH. V3MeHe-
HIe TOPMOHAABHOTO CTaTyca PACTEHUI TIOA BO3ACTICTBIEM
PEeTyASITOPOB pocTa 00eCTieYrBaeT MOBBIIICHIE AKTUBHOCTH
MeTaOOAMYECKUX TIPOLIECCOB B PACTEHUM, YCTOMYMBOCTI
K OMOTMYeCKNM U a0MOTUYeCKUM CTPeccaM, TOBbIIIAeT
AVHAMYKY HaKOTIAEHMsI TAOIIAAW AMCTOBOM TOBEPXHOCTI
1 POTOCUHTETUYECKOTO TTOTEHINAA KYABTYPBL.

Peryasitopst pocta BecbMa 3(DPEeKTUBHBI HEe TOABKO
AASL TIOAEBBIX, HO TaK)Ke TIAOAOBBIX, ASTOAHBIX, OBOIIHBIX 1
AEKOPATUBHBIX KyAbTYp. [IpnMeHeHMe QUTOPeryAsiTopoB
OTIPeACASIeTCS STATIOM OHTOTeHe3a, CPEAOBBIMI YCAOBUSIMU
U 33AaUaMH, PeriaeMbIMIL C UX TIOMOIIbIO (KOpHEOOpaso-
BAHWE, BEIBEACHVIC CEMSIH 13 COCTOSHUS TTOKOST, PETYASILIAS
Pa3BUTHS BETETATUBHBIX TeHEPATUBHBIX OPTAHOB, PETyAs-
1IVs1 TIAOAOOGPA30BAHMS 11 CO3PEBAHMS, PETYASIIMS yCTOM-
YMBOCTU PACTEHUII, KA49eCTBA TIPOAYKIIT U AD.)

Taxum 0OpasoM, peryasius TOPMOHAABHOTO CTaTyca
B OHTOTEHe3e ITyTeM MCTIOAb30BAHMS PETyAATOPOB POCTa
siBAsieTCST 9 (EKTUBHBIM CPEACTBOM TIOBBIIIEHUS [IPO-
AYKTUBHOCTH 1 YCTOMUYMBOCTH CEABCKOXO3ANCTBEHHBIX
KYABTYD, a TaKJKe Ka4ecTBa IIPOAYKIIMH, TTO3BOASIOIIETO
PeaAn3OBBIBATH TIOTEHIIMAA pacTenuil [1, 2].

Ne1 2022 Teopernveckue u npuknagHbie npoénemsi AMK

KopMOByI0 CBeKAy BBIPAIIMBAIOT M3-32 €€ LIEHHOCTU
He ToAbKO Ha Tepputopun CHIL B Hosoi1 3eaananu mipo-
U30IIAO YBEAMUECHIE TOIYASIPHOCTH KOPMOBO CBEKABL
BO MHOTUX 00AACTSIX, 3TO OCHOBAHO Ha BBICOKOM yPOsKail-
HOCTY, IOTEHIIMAABHO LIEHHOCT! AASI MOAOYHBIX KOPOB 1
XOPOILIEe ACSKKOCTHU B 3UMHUI IiepuoA [1-3].

AAsL TIOAYyYeHMSI BBICOKOTO YPO’Kasi KOPHEIIAOAOB
HEOOXOAMMBI CEMEHa COOTBETCTBYIOIIETO KadecTsa. [Ipo-
U3BOACTBO KOHAMIMOHHOTO IIOCEBHOTO MaTepuara B
ycaoBusix LleHTpaabHOro pariona HedepHO3eMHOI 30HbL
Poccnm MoskeT crioco6CTBOBATH CHIDKEHUIO 3aTPaT Ha €ro
IproOpeTeHre N AOCTABKY 13 ApyTMX oOAacTer. [Tpu sTom
HEOOXOAMMO OTMETHTD, YTO GOAee MOAHO PeaAn30BaTh
[IOTEHIIMAAbHBIE BO3ZMOYKHOCTU CEAbCKOXO3SNCTBEHHDBIX
pacTeHuil 103BOAsIET 00paboTKa peryasiropamut pocta [4].

LleAbIO TIPOBOAVMBIX MCCACAOBAHMI KOPMOBOM CBe-
KABI CTAAO M3yUE€HUE BAUSHUIS Pa3AUYHBIX PETYASTOPOB
pPOCTa Ha AMHAMUKY IIPUPOCTA AUCTOBOY MOBEPXHOCTH,
(boToCUHTeTUECKOrO NIOTeHLINAAd B ycAOBUsX HevepHo-
3€MHOM 30HbI.

MaTepHaA 1 METOABI UCCACAOBAHUA

OKCIepUMeHTaAbHAsl paboTa MPOBOAMAACh Ha Oase
onblTHOTO 1oast Kaayxkckoro ¢guanaaa PTAY-MCXA
umenn KA. Tumupsizesa 8 2019-2020 1T. Ha AepHOBO-
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IIOA30AUCTON CyIlecuaHoil no4se B Kaayskckoi oOaactu
Ha KOPMOBOI CBEKAE COPTOTHIIA DKKEHAOPCKAs JKEATAS.
[lo pesyabTaTam KCIIEPUMEHTAABHBIX MICCACAOBAHUI BbI-
SIBACHDI TIOAOSKUTEABHBIE 3(PEKTHL OT IPUMEHEHIS Pery-
ASITOPOB POCTA KaK TPy 00pabOoTKe CeMEHHOTO MaTepHaAa,
TaK U IIPY BHEKOPHEBOM BHECEHUU.

[Toua xapakTepr30BAAdCh HU3KUM COACPKAHLIEM
rymyca — 2,3%, TIOBBIIIIEHHbIM COACPKAHIEM TTOABIDKHOTO
ocopa 130 MI/Kr, CpeAHNUM COAeprKaHIeM OOMEHHOTO
Kaanst 93 MI/KT, peaKiins IOYBeHHOTO PACTBOPa CAAOOKMC-
Al pHCOA =5,5. [IOBTOPHOCTD OIIbITa — YEThIPEXKPATHA,
pasMellieHre BAPUAHTOB PEHAOMU3MPOBAHHOE, YUETHAS
AOTIAAb AeASHOK 20 M*. DOH yAOGPEHHIT COCTOSIA 13 BHE-
cenmst 100% OT HEOOXOAMMOI HOPMBI TP [TAAHUPYEMOM
ypokae 50 T/ra KOPHENAOAOB TOTpedaeHust hochopHO-
KaAnHOTro yAoOpenust 1 30% a30THOTO YAOOPEHMs TIOA
MIPEATIOCEBHYIO KYABTUBAMIO BPYUuHytO0 1 70% a30THBIX
TIOAKOPMOK 110 Beretatun 3 paciera N, P K o . TToces
IIPOM3BOAMACS BPYUHYIO C HOPMOT BbICEBA 75 TBIC. IIT/Ta
Bexoskmx cemsiH, 18 mast 2019 1., 15 mas 2020 1.

[TpeariecTByto1IIast KYABTYPa — O31Masl IIIIIEHUIIA.

CxeMa OIIbITa BKAIOYAAA CACAYIOIINE BAPUAHTEL.

1. KonTpoab — 6e3 00paboTKu.

2. IlpeaniocepHas 0OpabOTKa CeMsIH:

— buoayxke (1 ma/1);

— ArpoCrumya (250 Ma/T);

— Onuu-IkceTpa (12 Ma/1);

LupkoH (4 MA/T).

3. O6paboTKa pacteHuii 1o seretanuu (B gpasy 7-ro
AUCTA):

— buoayxke (3 ma/ra);

— ArpoCrumya (150 ma/ra);

— OnuH-Okcrpa (100 ma/ra);

— Lupkon (40 ma/ra).

O6paboTKa ceMsiH (PUTOPETYASITOPAMU TIPOBOAMAACH
10 PeKOMEHAOBAHHBIM IIPOU3BOAUTEASIM CPOKAM OT AATh
110CeBa, NepBas BHEKOPHeBast 06paboTKa M0CeBOB — IIPK
MOSABACHUN 7-TO HACTOSIIEIO AKUCTA, COBIIAAAIOIIETO C
HAUaAOM IepUOAA WHTEHCUBHOIO pocTa. Ha Bapuante
00pabOTKY paCTeHUIl 10 BereTalnu (Bapuatt 2—4) 1mposo-
AVAACh ABYXPa30Bast 00pabOTKa MTOCEBOB Uepes KaKAble 5
AHET TI0CAE BOCCTAHOBACHMSI TYPropa AUCThEB, HO He paHee
17 4acoB MEAKOAMCIIEPCHBIM PYYHBIM OIIPBICKUBATEAEM C
PacXOAOM JKUAKOCTHU, 9KBUBaAeHTHBIM 200 a/Ta.

[Tpumenenue GUTOPETYASTOPOB Ha IIOCEBAX PABAUI-
HBIX KYABTYpP CTaHOBUTCSI BCe OOAee PacIpOCTPaHEHHBIM
IIPUEMOM B CEABCKOM XO3SIMICTBE, M3-3a TOTO, YTO B HACTOSI-
111ee BpeMst KAUMAT IIPeTepIieBaeT rA0OaAbHbIE N3MEHEHIS,
OTMEUEHHDBIE M TOATBEPKAEHHbBIC MHOTOYMCACHHBIMU
cayKOaMU 1 opranmsarmsiMu [5, 6].

B 2019 1. cpeanecyTouHas TeMriepatypa Oblaa HIXKe
CPEAHEMHOTOACTHETO YPOBHSI TOABKO B MIOA€ U aBIYCTE,
B OCTAAbHbIE MECSIIBI 11OKA3aTEeAN IIPEBBIIIAAL HOPMY
CPEAHEMHOTOACTHIX 3HaYeHUI1, 0COOCHHO B Mae 1 MIOHEe Ha
3,5 °C, nosToMy TeMIepaTyPHbII PEKIM 3a Mail-CeHTAOPDb
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Puc. 1. Meteoponoruyeckue noKasaresu 3a Beretayuio
(WTpnxoBasA NUHUA — cpeiHEMeCAYHOE 3HaYeHune)

2019 1. MOYKHO 0XapaKTepU30BATb KAK YMEPEHHO TETIABIN.
B 2020 r. cpeAaHecyTOUHas TeMIlepaTypa XapaKTepus3oBa-
AACh TIPEBLILIEHIEM CPEAHEMECAIHBIX TEMIIEPATYP Ha BCeM
niepuoae Beretaumu (puc. 1).

CymMa 0CaAKOB 3a Mail-ceHTa0ps B 2019 T. coctaBnaa
323 MM nan 94% ot HOpMBL. Hamboablee KOAMYECTBO
OCaAKOB BbIIano B utone 111 mm (puc. 2).

Pesxum aTMOCEPHBIX OCAAKOB 3a Mail-CeHTSAOPD B
2019 r. xapakTepusyeTcs AOCTATOUHBIM KOAMYECTBOM.

B 2020 1. B Iep1OA BeTeTaluK C Mas 10 CeHTAOPD BbI-
T1AAO CBbIIIE 322 MM OCAAKOB, UTO Ha 23 MM MEHbIIIEe CyM-
MBI CPEAHEMECSIHDIX OCAAKOB 3 AAHHBII IIEPUOA BPEMEHL.

B 110A0M, 32 TOABI MICCACAOBAHUI TTOBBITICHHBIE TEMITe-
paTypbl 1 KOAUYECTBO BBIIABIINX OCAAKOB Ha paHHEN CTa-
AV OHTOT€HEe3a KOPMOBOM CBEKADBI OKa3aAM CYIIeCTBEHHOE
BAVSTHIE Ha POCT U PA3BUTHE KYABTYPbI, CACAOBATEABHO 1
Ha BBIXOA KOHEYHOTO YPOXKast.

[ToaeBoil OmbIT 1 (PeHOAOTMUECKIe HAOAIOACHUS IIPO-
BOAVAN B COOTBETCTBIY C METOAMKO TIOACBOTO OTThITa [7].

PesyabTaThl iCCACAOBAHUS
U UX 00Cy’KACHHE

TTpOAYKTUBHOCTb M Ka4eCTBO KOPMOBOM CBEKABI B
3aBucumocTu oT duroperyastopos 3a 2019-2020 rr.
(maba. 1).
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Puc. 2. Konnuectso ocapgkoB 3a Beretauuto: B — cpeaHe-
MecAYyHoe 3HayeHue; M — 2020 r.; 0 — 2019 r.
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Ta6n. 1. CopeprkaHue u c6op cyxoro BewecTBa KOPHENJIOA0B B 3aBUCMMOCTHU OT (huToperynaTopos 3a 2019-2020 rr.
YposKail KODHEIIAOAOB Cbop ACB AOTIOAHUTEABHBIN COOP K. €A.
BapuanTot
wra | % w'ra | %
[1peaniocesHas 06paboTKa ceMsH

1. Kontpoan 538,0 100,0 69,0 100,0 -
2. buoaykc 599,0 109,5 779 113,0 73
3. ArpoCrimya 564,5 103,5 73,4 106,0 32
4. OnmMH-OKCTpa 568,5 104,0 74,0 107.,5 37
5. Lupkon 600,0 110,0 78,0 113,0 74

HCP 24,27 — 7,2 - —

O6paboTKa pacTeHUIl 10 BereTaluu

1. KonTpoan 538,0 100,0 69,0 100,0 -
2. buoaykc 604,0 1123 78,6 113,9 7,9
3. ArpoCrumya 560,5 104,2 72,9 105,7 2,7
4. OnuH-IKCTpa 567,5 105,5 73,8 107,0 3,5
5. npron 593,5 110,3 77,2 1119 6,7

HCP 25,76 - 7,7 - -

YcpeAHeHHOE 3HAYEHNE YPOSKAHOCTY CBEKABI TIOA
BAUSIHHEM PETYASTOPOB POCTa HAXOAMAOCH B IIPEACAAX
560-604 wra.

CraTucTu4iecKn AOKadyemass mpubaBKa yposKas
KOPHEIIAOAOB 1 cOOpa CyXOTO BeIeCTBa KOPHEITIAOAOB B
BapUaHTe C IPEATIOCEBHON 0OpabOTKOM CeMSH TOAyUeHA
TI0A BO3AeTicTBUeM Llmprona u broaykca. YposKaltHOCTb
yBeAnanAach ¢ 538 Ao 599 n 600 11/ra COOTBETCTBEHHO, a
cbop cyxoro Bemectsa — ¢ 69,0 a0 77,9, 78,0 1/ra man
Ha 7,31 7,5%.

AocToBepHas MPUOABKa yPOyKast KOPHETIAOAOB 1 cOOpa
CYXOTO BEIIECTBA KOPHETIAOAOB B BADMAHTE C IIPUMEHEHUEM
PEryAsITOpOB POCTA T10 BereTalny OblAd TIOAyUeHa B BApU-
aHTe ¢ mpuMeHeHneM broaykca u Llupkona. ¥posKalTHOCTb
yBeAUUnAACh ¢ 538 A0 604 1 593,5 1/ra COOTBETCTBEHHO,
a cbop cyxoro Belectsa — ¢ 69,0 Ao 78,6, 77,2 1/ra nau
Ha 7,91 6,7%.

bBoaee BbICOKAsl yPOKaMHOCTb OTHOCHUTEABHO KOH-
TPOABHOTO BAPWAHTA, TIOAYUEHHAs IIPU IIPEATIOCEBHON
00pabOTKe CeMsAH CIIOCOOCTBOBAAA TTOAYUEHUIO AOTIOAHN-

TEABHO 3,2—7,4 K. €A., IIp BHEKOPHEBOM BHECEHUU I10
BereTalny (PUTOPETrYASATOPBL CIIOCOOCTBOBAAY AOIIOAHU-
TEAPHOMY IOAY4YeHUIO 2,7—7,9 K. eA.

BayKHO11 XapaKTePUCTUKON ITPOAYKIIMOHHOM CI10C00-
HOCTHU, a TAakKe HAIPaBACHHOCTU (POTOCHHTETUYECKIX
11 POCTOBBIX IIPOIIECCOB CBEKABI SIBASIIOTCSI TIOKA3aTEAU
HAKOTIAEHVSI TIAOIIAAN AMICThEB M COOTBETCTBEHHO OTO-
CUHTETHYECKOTO MOTEHIINAAA.

PazBuTrie ANCTOBOII TOBEPXHOCTU Y KOPMOBOM CBEKADI
MokeT Aocturats 100 Teic.m*/ra. OAHAKO ONTUMAABHBIE
eé pasMepbl HaXOAATCs B Tipeaerax 30-40 Toic.M¥/ra, u
AaApHelIIIee yBeAndeHre Hea(h(PeKTUBHO U3-3a B3AIMHOLO
3aTeHEHUsT AMCTbeB. HeAOCTaTOuHbIe pa3Mephl AUCTOBOM
TIOBEPXHOCTN SIBASIOTCSI IPUMYMHON HeA0OOpa ypOXKaes
[8-9].

[lo pe3yabTaTaM IIPOBEACHHBIX NCCACAOBAHWI OBIATL
TIOAYYeHbl YCPEAHEHHbBIE AAHHBIE AMHAMUKH TIAOIIAAY
AUCTBEB B 3aBUCHMOCTH OT CIOCOOOB IIPUMEHEHNS Pas-
AWMHBIX Peryastopos pocta 3a 2019-2020 rr. (mabn. 2).
AASl BADMAHTOB C NIPUMEHEHNEM PEryAsITOpPOB POCTa IO

Ta6n. 2. fluHamuka naowaam nuctbes (L) KOPMOBOI CBEKAbI B 3aBUCMMOCTY OT (IUTOPETYNATOPOB,
TbiC. M?/ra 3a 2019-2020 rr.
Dasa pasBuTns
Bapuant CMbIKaHVe AMCTbEB Pazmbikanue Texuumueckast
Buaowxu 7 auerves B MESKAYPSIABAX MESKAYPSAUI CIIeAOCTD
IpeanioceBHas 06pabOTKa CeMsiH
1. Kontpoab 2,31 2,86 23,25 26,60 21,90
2. broaykc 2,33 2,87 25,05 28,00 24,50
3. ArpoCtumya 232 2,86 23,95 27,40 22,80
4. OnmH-OKCTpa 232 2,87 2445 27,80 23,20
5. Lupron 2,33 2,88 25,25 28,10 24,60
O6paboTKa pacTeHUIl 10 BereTalluu
1. Kontpoan 231 2,86 23,25 26,60 21,90
2. broaykc 231 2,86 25,90 29,50 24,10
3. ArpoCtumya 232 2,86 23,80 27,20 22,30
4. OnuH-OKCTpa 231 2,86 24,20 27,70 22,70
5. LlupkoH 2,33 2,88 25,00 28,60 23,20
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ceMeHaM MaKCUMaAbHOE HAKOTIAGHUE TIAOIIAAU AUCTHEB
AAST pa3bl BUAOYKU OBIAO B BApMAHTAx 2 U 5 110 2,33 ThIC.
M*/ra 1pu KOHTPOABHOM 3Hadernu 2,21 Teic. M%/Ta, 4TO
HIOATBepyKAAeT (akT a(h(PeKTUBHOCTU PErYASTOPOB IIpu 00-
paboTKe ceMsH yrKe Ha paHHUX (a3ax pasBUTUS KYABTYPEL,
Adaee AMHAMUKA HAKOTIACHUSI OTHOCUTEABHO KOHTPOASI 10
(bazam pa3BUTHSL AULID YBEAUUMBACTCSL.

AAsl BAPUAHTOB C TIPUMEHEHNEM PETYASITOPOB pOCTa
T10 BeTeTally PasHuUIlbl 110 AMHAMUKe HaKOTIACHIs TIAOIIIA-
AV AUCTBEB AO MOMEHTA MX IIPUMEHEHVS — 7 HACTOSIIINI
AUCTbEB He OOHAPY’KEHO, YTO TIOATBEPIKAACT TIOUYBEHHYIO
OAHOPOAHOCTb OIIBITHOIO y4yacTKa. Ilocae mepsuyiHoi 00-
pabotku B a3y 7 AUCTbEB U [IOBTOPHOU CILyCTSI 5 AHEN
AVHAMIKA HAKOTIACHUS TAOIIAAN AUCTHEB T10 BapUAHTAM
OTHOCUTEABHO KOHTPOABHOTO BapUaHTA OTAMYAAACH HA
1,8-10,0%.

B ¢asy TexHUIECKOU CIIEAOCTU CBEKABI KOPMOBOI
MaKCUMaAbHOE 3HaYeHNe TAOIIAAN AUCTbEB AAsl BApUaH-
TOB C 00paOOTKOM CeMAH OBIAO TIOAYYEHO B BApMAHTaX 2
¢ buoaykcom — 24,5 Teic. M¥/ra u 5 ¢ Liupronom — 24,6
THIC. M%/Ta IIPY KOHTPOABHOM 3Hadvernu 21,9 Tbic. M¥/ra.,
npu 06paboTKe PacTeHU:l M0 BereTally MaKCUMAaAbHOE
3HAUYEHUE [IAOIIAAN AUCTHEB B (Da3y TEXHUUECKOM CIIEAOCTH
6b1r0 B BapuaHte 2 — 24,1 Toic. M¥/Ta.

B 1ieaoM 3a BereTarivio (pOTOCUHTE THHYECKUI TTOTEHLIN-
aA xapakTepusyeT (POTOCHHTETUUECKYIO MOIIHOCTD [I0CEBa
11 BO3MOKHOCTb COBEPIIATH [I0CEBOM (POTOCUHTETHHYECKYIO
pabotTy. Y CBEKABI KaK KYABTYPbl C IIPOAOASKUTEABHON
BereTalneil B OAQrOTIPUSITHBIX YCAOBUSIX POCTA M Pa3BU-
Tst POTOCUHTETIYECKUI TIOTEHIINAA AOBOABHO BBICOK 1
006BIYHO TIpeBblinaeT 2,5 (MAH. M%/ra)-AHedt [9].

AuntaMuka (QPOTOCUHTETUYECKOrO IIOTEHIINAA] KOpP-
MOBOI CBEKABL B 3aBUCUMOCTH OT (PUTOPETyASITOPOB HA

MOMEHT TeXHUYeCKOU CIeAOCTU, a UMeHHO 128 AHen
BereTallly Ha KOHTPOALHOM BAPUAHTE 33 ABA FOAA UCCAC-
AOBaHUE cocTaBasiaa 2814,6 Tbic. M%/ra, ripu o6paboTke
CeMSTH HaXOAMAACH B TpeAeAax 29293 Toic. m%/ra (Arpo-
Crumya) — 3158,7 toic. M*/ra (Llupkon), ripu 06paboTke
I10 BereTallnll COOTBETCTBOBAAA AMAIIa30Hy 2865,4 ToIC. M%/
ra (ArpoCtumya) — 3154,3 toic. M*/ra (broaykce).

BbiBOABI

B pesyabTaTe IIpOBEACHHOTO UCCAEAOBAHMS YCTAHOB-
AEHO, YTO Had MAaAOTIAOAOPOAHBIX A€PHOBO-TIOA30AMCTHIX
niovyBax HedepHoseMHOM 30HBI Poccun ipuMeHeHme pery-
ASITOPOB POCTA KaK IIPU IIPEATIOCEBHOI 00paboTKe, TaK U
TIPY BHEKOPHEBOM CMIOCOOCTBYET YBEAMUCHNIO AMHAMUKI
HAaKOIAEHWs TIAOIIAAN AUCTOBOM IIOBEPXHOCTH, CI1OCOO-
CTBYIOIIE! TIOAYYEHNIO OOABIIETO yPOyKas KyAbTYPHL.
[Ipu6aska yposkasi KOPHEIIAOAOB OT IIPEATIOCEBHOM 00-
paboTKM ceMsiH cocTaBuaa 26,562 1/ra nan 4,9-11,5%,
IIpY BHEKOPHEBOM BHeceHun 22,5-60 1/ra nan 4,2—12,3%.

K base TexHUUECKOT CIIEAOCTH TIAOIIAAD AMICTbEB OT
00pabOTKM CeMsIH yBeAMIMAACh Ha 4,1-12,2% v ipu ripu-
MEHEeHWU PeTYAATOPOB 110 BereTarmu Ha 1,8-10,0% otHo-
CHUTeABHO KOHTPOABHOTO BAPUAHTA OIIbITA COOTBETCTBEHHO.

[Tpumenenne nipenapaTos bruoayke m LIupkoH mpo-
siBuAn ce0s1 Hanboaee 3 eKTUBHO 32 ABA TOAA MICCAEAO-
BaHMil. [Ipr6aBKa yposKas KOPHETIAOAOB OTHOCUTEALHO Ba-
puanTos 3 (ArpoCrumya) n 4 (SmH-IDKCTpa), COCTABUA
Aast Llmprona u broaykca mipu ipeArioceBHOM o6padoTKe
cemstH 34,5-35,5 11/Ta, AAd BHEROPHEBOI 06paboTKu 26—33
1w/ra aast Lupkona u 36,5-43,5 aast buoaykca, npr6aska
TIAOIIAAW AUCTbEB B OTHOIIEHWUU paHee yKa3aHHBIX Ba-
praHTOB B (ha3y TeXHUIECKON CIeAOCTH TP 00paboTKe
ceman coctasuaa 0,5—1,4 toic. m¥/ram 1,3-1,7 ToiC. M%/ra.
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INFLUENCE OF GROWTH REGULATORS ON THE DYNAMICS OF ACCUMULATION
OF LEAF SURFACE AREA AND PHOTOSYNTHETIC POTENTIAL OF FODDER BEET
IN THE NON-CHERNOZEM ZONE OF THE RUSSIAN FEDERATION

lintensification of agricultural production provides for development and introduction of new, progressive and cost—
effective techniques. In the Non-Chernozem zone of the Russian Federation, the issue of increasing productivity
of forage crops with high quality indicators that provide livestock industry with green fodder is extremely important.
One of the ways to obtain a guaranteed high, stable crop yield of fodder beet is the use of modern, highly effective
growth regulators that positively affect growth and development of the crop. The experiments were carried out on
the basis of the experimental fields of Kaluga branch of Russian State Agrarian University — Moscow Timiryazev
Agricultural Academy in 2019-2020. Fodder beet cv. ‘Ekkendorfskaya zheltaya’ was grown on sod—podzolic sandy
loam soil in the Kaluga region. The aim of the research was to study the influence of various growth regulators on
the dynamics of leaf surface growth and photosynthetic potential of fodder beet in the Non-Chernozem zone.
The positive effect of the use of growth regulators on crop yield was established, the effect of seed pickling
was 26.5-62 t/ha (4.9-11.5%], after foliar application it was 22,5-66 t/ha (4,2-12,3%]). The dynamics of
the accumulation of the leaf surface area by the time of full ripeness increased by 4.1-12.3% and 1.8—10.0%,
respectively, compared to the control.

Key words: fodder beet, productivity, growth regulators, dry matter.
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YcoBepleHcTBOBaHue npuemoB Bo34eNbIBaHNSA
COpPTOB CBEKJIbl CTOJIOBON OTE4YeCTBEeHHOW cesleKynmn

B ycnoBuax cesepo-3anagHoro MNMpukacnus

YAK 635.11
DOI: 10.32935/2221-7312-2022-51-1-22-25

H. B. Tworioma (o.c.—x.H.), A. H. Bongapenko (0.c.—x.H.), A. B. Tiotioma
[NpuKacnuicknin arpapHbI pegepasnbHbiv HayYHbIA LeHTp PAH,
pniiaz@mail.ru

B Hacmosujee 8pems uMnopm ocmaemcs BaXHbIM UCMOYHUKOM NOCMyNJleHUs CBeXUX 08owell K poccutickum nompebumessam.

Ha sosnHe umnopmo3sameujeHus 8 azponpombiieHHOU cghepe copma u 2uOPUOLI 0BOLYHbIX KYbMYpP CMOUM paccMampusams Kaxk 00HO
u3 cpedcms cesibcKoxo3AalicmseHHo20 npousgodcmaa. [Ipu smom AcmpaxaHckas obnacms 061adaem nomeHyuanom 0J1a y8enudeHus
npou3goocmaa osouebaxyesoli NpOOYKUUU U MOXem BbICMynams 3Kcnopmepom ogouweli 011 Opyaux pe2uoHos Poccuu.

B lMpukacnulickom aepapHom pedepansHom HayyHom yeHmpe PAH Ha npomsxeHuu psaoda sem gedemcs KaK cCOpmMou3yyeHue copmos
CMoJ1080(i CBEKJIbI, MAK U yCOBEPLIHCMBOBAHUE NPUEMOB ee B030e/biBaHus. 06beKMoM u3ydeHus ABASIUCL COPMA CBEKbI CMO0BOL
Mampona, Madam Pyxxemm, baeposeiii wap. o pesynsmamam uccnedosaruli 2018-2020 22. 661710 ycmMaHOBAEHO, YMO U3YYeHHble
cospemeHHble copma UMeHHO omeyecmseHHOU ceekyuu XapaKkmepu3syomcs 8bICOKOU NomeHYuanbHol npodyKmusHOCMbIo,
NAGCMUYHOCMbIO U MexXHON02UYHOCMbI0. B x00e pabomsi 6bi1u 8bideneHbl copma, 06adakujue 00CmamoyHo BbICOKUM
nomeHyuanoM ypoxaliHoCmu Ha (poHe UCNONb30BAHUSA PA3/UYHbLIX BAPUAHMOB POCMOCMUMYIUPOBAHUSA. []JaHa OUeHKa SKoHoMU4ecKol
3hhexkmusHocmU B030e/IbIBAHUSA PA3NUYHBIX COPMOB CBEKJIbI CMOI0BOL C NpUMEeHeHUeM poCmoCmUuMyIUpYIOLUX npenapamos
Aeam25-K, U3abuoH, Aepukona. lpu nposedeHuu aHanuza 8 meyeHue psoa iem 6Gbi0 YCMAHOBACHO, YMO MAKCUMAJIbHBIL pacxod
B00bI NpULLIE/ICS HA KOHMPOJbHbIE BapuaHmsl. 0cobeHHo 3mo npossuocs y copma Madam Pyxemm, 20e Gbi1 nosyyeH campili HU3KUL
nokazamess ypoxaliHocmu 22,4-25,7 m/2a. B pe3ynsmame pacyema sKoHomuyeckol 3¢hgpekmusHoCMuU copm cBeKbl cmonosoll
Axyp Ha BapuaHme c obpabomkol npenapam Azam-25K noka3zan camyio 8bICOKyt0 peHmabensHocme. [lo scem sapuaHmam usyyeHus
Ha 3mom copme Obl/1 NOJYYeH MAKCUMAbHbIG Yucmsbili doxod om 1271,5 do 1486,2 meic. p./2a. PenmabensHocms npouzgodcmsa
makxe oKazanace MakcumanbHol om 404,9 0o 471,4% c ypoxaiiHocmsto 105,7-120,1 m/ea.

KnioueBble cnoBa: cBekna cTonoBas, POCTOCTMMYNUpPYIOLLIME Npenaparhbl, ypO)KaI?IHOCTb, JKOHOMMUYeCKasn 3Cb¢)eKTVI BHOCTb.

Bseaenue TToBTOPHOCTD OIbITA — TPeXKpaTHaAsL. PasMellieHne AeATHOK
— cucTeMatmdeckoe [3].

DakrTOPOM A SIBASIAMICH COPTA CBEKABI CTOAOBOTL (Ma-
TpoHa, Maaam Pyskett, barposbii map, Askyp), (pakropom
B — BapuaHTbI BHEKOPHEBBIX 0OPA6OTOK CTUMYASITOPAMU
pocra (Arar -25K, M3abuon, Arpukoaa).

IepBas TOAKOPMKa KOMITACKCHBIM YAOOpeHneM ATpH-
KOAQ TIPOBOAMAACD TIOCAE TIPOPESKUBAHMS CBEKABI, BTOPAst
—gepe3 14 cyTok B rieproa hOpMUPOBAHIIE KOPHETIAOAR.
Pacxoa mpenapaTa coraacHo HopMaM PacxoAa OT TOBAPO-
nipousBoAuTeas — 25 1/10 a Boabl. Ileppas moakopmKa
M3abrionom Oblaa IPOBEACHA B TIEPUOA 0OPazoBaHMs 3—4
HACTOSIIINX AUCTbEB, B IIOCACAYIOIIEM OBIAO TIPOBEACHO
etrie 3 TIOAKOPMKN ¢ mHTepBaroM 20 Aret1. Hopma pacxoaa
npenapata 3—4 a/ra. Pacxoa pactsopa — 200—400 a/ra.
[TpeanoceBHas 0OpabOTKa CeMsAH CBEKABI CTOAOBOW TIpe-
napatoM AraT-25K Oblaa OCyIIeCTBAEHA B A€Hb T10CEBA C
HOPMOI PaCX0Ad, PeKOMEHAOBAHHOI TOBAPOTIPOU3BOAN-
TeaeM — 140 r/ra.

OO0rmast IAOIIAAD TIOA U3YUYeHNEM CBEKABI CTOAOBOM —
240 m?. TIAOTAAD AEASTHRU TIOA COPT — 60 M*; TIAOTITAAD
AEASTHKU TI0A BapuaHTamu Obiaa pasua 20 m?. Hopma Bbl-
Marepuaa 1 METOABL NCCACAOBAHMSL ceBa — 600-700 Tric. mT./ra. Crioco6 mocesa — OBOIIHAsA
cestAka TO4HOTO Bbicea EarthWay 1001-B; crioco6 moan-
Ba — CHUCTeMa KalleAbHOTO OpOIIeHUs. BUA TTOAKOPMOK
— HEKOPHEBbIe, ONPBICKUBAHIE 110 AUCTY.

I'lo pe3yAbTaTaM IPOBEAECHHBIX MCCACAOBAHUII, PSIAOM
YUYeHBIX-arpapueB, IPUMeHEHNE POCTOCTUMYAMPYIOUIIX
IIPenapaToB MO3BOASIET TIOAYYATh Ha OPOIIAEMBIX T10YBAX
AOCTAaTOYHO BBICOKME U YCTOMYMBbLIE YPOYKAW OBOILIHOM
IIPOAYKIIUUY, B TOM HKCA€ CBEKABI CTOAOBOM [1, 2, 4-9].

OAHaKO CpeAHsisl ypO’KalHOCTb CBEKADBI CTOAOBOIL B
yCAOBUSX ACTpaxaHCKON 00AACTH OCTaeTCsl AOCTATOTHO
Hu3KoM. OAHOW M3 TIPUYUH 3TOTO SIBASIIOTCS HEAOCTa-
TOYHO M3Y4YEeHHBIE arpPOTIPUEMbl BO3ACABIBAHMUS CBEKABI
CTOAOBOM. B CBSI3M C 5THM, aBTOpaMU Ha M3y4eHNe ObIAU
BBIHECEHBI BOIIPOCH!, CBSI3aHHBIE C BAUSHIEM PA3ANYHbBIX
POCTOCTUMYAUPYIOIINX IIPErapaToB Ha POCT, pa3BUTHe 1
TTPOAYKTUBHOCTb COPTOB CBEKABI CTOAOBOT1 OTEUeCTBEHHOM
ceaexn. Hampasaenne mccaeaoBaHnil aBTopamu 060-
CHOBAHO, CBOEBPEMEHHO 1 aKTYaABbHO.

LleAbIO TPOBOAMMBIX MCCACAOBAHUM SIBAAAOCH W3-
yUeHMe BAWSIHUSL POCTOCTUMYAMPYIOIINX IIPEIapaTos,
HaHpaBAeHHbIX Ha TIOBbIIIEHIVE ypO)KaI;IHOCTI/I CBEKADI
CTOAOBOM B 30HE CBETAO-KAITAHOBLIX MOYB ACTpaxaH-
CKOM 00AACTH.

AByX(baKTOprH;I TIOAEBO1 OTIBIT TI0 KYABTYpP€ CBEKAA
CTOAOBAsI ObIA 3aA0KEH METOAOM PacCIICTIACHHBIX ACASTHOK.
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B mepuioa Bce#l BereTalluy CTOAOBOM CBEKAbI OBIAT
BHECeHBI MUHEPaAbHbIe yAOOpeHUs 13 pacueTa N 1zoP 60K60.

Kommaere yHTUIIMAOB AAsL BCEX KYABTYP: OKC-
Tpacoaa 2 a/ra (rpubkosbie 3a6oaesamwst), Opaan, CIT
(rommaeke 6oaesnenn) — 2.5-3,0 kr/ra, Metarcua, CI1
(koMriaekc Goaesnent) — 2,5 kr/ra, Paek, KO (kommaekc
6oaesneit) — 0,3-0,4 a/ra, PacxoA pabouert SKUAKOCTI AAsL

BCex IpernapaTos cocTasasia 250-300 a/ra.

Pe3yabTaThl HCcCACAOBAHUA
U uX 00Cy’>KACHUE

Y49eT IIOAy4eHHOTO YPOsKast CBEKAbL CTOAOBOI IIPOBO-
AVIAM TI0 Mepe HACTyIAeHUS (Pa3bl TEXHUUECKON CIIEAOCTH
TIOACASTHOYHO, BECOBbIM METOAOM. B3BellleHHbI yposkail
TIePeCUNTHIBAAN HA YPOSKANHOCTD C 1 Ta (maobn. 1). AHaaums
TIOAYYEHHDBIX AQHHBIX TIOKa33aA, UTO B TeUEHHE TPEX ACT
M3y4YeHNs] BBICOKUE TI0KA3aTeAU yPOKaHOCTH, IIPEBbI-
matolue 1nopor 6oaee 60 T/ra OBIAU TOAYUEHBI Yy COPTOB
Matpomna, barpossiit map u Askyp (maén. 1).

B xoA€ IPOBEAEHHBIX HAYyYHBIX UCCAEAOBAHUIT ObIAO
YCTaHOBACHO, YTO B Pe3yAbTaTe OMOMETPUYCCKUX M3Me-
peHni MaKCMMaAbHA BBICOTA PACTEHUIT ObIAA TIOAYIeHa Ha
BapuaHTe C IIPUMEHEHNEM IIperiapaTa ATPUKOAA y COPTOB
Marpona — 65,6 cMm, barposerit map — 70,6 cm 1 Akyp
— 88,4 cm. [1pu 5TOM MaKCMMaAbHbIE 3HAYCHUS AMAMeTPa
KOPHETIAOAA ObIAW TIOAYY€HDI y COPTa CBEKAbI CTOAOBOIL
ASKyp Ha BapUAHTAX C UCTIOAB30BAHMEM IIPETIAPATOB AAS
AncToBot o6pabotku Mzabnon n Arpuxoaa 10,0-10,6 cm.
[Tpn anaAuse yuera OAYUEHHOTO yposKast Ha IIPOTsDKEHUN
BCeX AeT usydeHust 6oaee 3(pPeKTUBHOE ACUCTBYE POCTO-
CTUIMYAMPYIOIINX ITPETIapaToB OBIAO BBISIBACHO HA BAPUAHTE
C IpUMeHeHNeM OMOAOTIHMeCKOTo TpertapaTa Arat-25K. Ha

BapuaHTax 0O0pPabOTKU ITUM IIPENapaToM Ha BCEX COpPTax
OTMeueHa HauOOAbIIAsl YPOKATHOCTD.

Huskue pe3yAbTaThl M0 yPOSKAHOCTU B IIPEACAAX
22,4257 T/ra 6bIA OTMEUEHBI y COPTA CTOAOBOW CBe-
KAbI Maaam PysxeTT. Bricorme mokasarean yposKaltHOCTH
105,7-120,1 1/ra, 3a IeprOA TIPOBEACHHBIX NCCACAOBAHUI

250
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Ut
(=}

Maaam
PyxxerT

Marpona barposbrit

map

AXyp

KoadduumeHT BogONOTPEGNEHUA COPTOB CTONOBOI
CBeKJibl B 3aBUCUMOCTM OT JIMCTOBbIX 06paboToK,

cpepHee 3a 2018-2020 rr.

Ta6n. 1. Pe3ynbrarbl yueToB, cpeaHee 2018-2020 rr.

Copr, BbICOTaH Avaverp O6ree ¢ 1 m* Yposait- [Npu6aska K
TOPUA Bapuart PacTCHI, KOPHETIAOAQ, CM T/ M2 BeC, KT HOCTb, T/Ta KOHTPOAIO,
™M ’ T/ra
Kontpoab (pon N, P, K. ) 60,1 7,0 17 2,53 253 -
Arar 25K+ N, P, K 60,0 7,7 18 6,03 60,3 35,0
Matpona
Msabuon+ N, P K 65,1 8,3 15 2,55 25,5 0,2
Arpukoaa+ N, P K 65,6 7,5 19 4,87 48,7 234
Kontpoab (pon N, P, K ) 66,7 6,7 16 2,37 237 -
Maaam Arat 25K+ N, P K 67,8 6,4 20 2,57 257 2,0
Pyxerr Msabuon+ N, P K 55,1 6,2 18 2,47 24,7 1,0
Arpukoaa+ N, P K. 60,0 59 22 2,24 224 —
Kontpoas (pon N, P K. ) 70,1 6,9 34 6,88 68,8 -
Barposhiit Arat 25K+ N, P K 54,2 6,9 39 7,82 78,2 9,4
map Msabuon+ N, P K 68,4 7.9 39 6,33 63,3 -
Arpukoaa+ N, P K 70,6 73 36 7,66 76,6 7.8
Kontpoas (por N, P K. ) 81,7 8,7 56 10,57 105,7 -
Arat 25K+ N, P K 62,3 7.8 52 12,01 120,1 14,4
ARyP Wzabuon+ N, P, K | 72,3 10,6 56 11,76 117,6 11,9
Arpukonat N, P K., 88,4 10,0 61 11,78 1178 12,1
HCP(05) A 21,9
HCP(05) B 219
HCP(05) AB 19,4
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Ta6n. 2. IKoHOMUYecKan 3¢ (HeKTUBHOCTb BO3AENbIBAHMA CTONOBOI CBeKbl 33 2018-2020 rr.
Copt, riopia Bapuasir YpOorkailHOCTD, O61ue 3aTpaTol, YucTblil AOXOA, PenTabeapHOCTD
T/ra p./ra TbIC. Py0./Ta ITPOM3BOACTBA, %
Kontpoab (por N, P, K. ) 25,3 314,0 65,5 20,9
Marpora Arat 25K+ N, P K 60,3 3153 589,2 186,9
Msabuon+ N, P K 255 3145 68,0 21,6
Arpuxoaa+ N, P K 48,7 3143 416,2 1324
Kowntpoas (por N, P, K. ) 23,7 3140 41,5 13,2
Maaanm Arar 25K+ N, P K 25,7 3153 70,2 223
Pyxert Wsabuon+ N, P K | 24,7 3145 56,0 17,8
Arpukoaa+ N, P K 22,4 314,3 21,7 6,9
Koutpoas (pon N, P, K ) 68,8 314,0 718,0 2287
Barposbiit Arar 25K+ N, P K 78,2 3153 857,7 2720
map Wzabuon+ N, P, K | 63,3 3145 635,0 2019
Arpukoaa+ N, P K o 76,6 3143 834,7 265,6
Kowntpoab (pon N, P K ) 105,7 314,0 12715 404,9
Arat 25K+ N, P K 120,1 3153 1486,2 4714
ARy Wzabuon+ N, P K 117,6 314,5 1449.,5 460,9
Arpukoaa+ N, P K 117.,8 314,3 1452,7 462,2

GBIAY TTOAYYeHEL y COpTa ASKYp I10 BCeM BApHAHTAM OIIbITa
(cm. maén. 1).

B cpeaHem, 32 BereTaluio COPTOB CTOAOBO CBEKABL
GBIAO TIPOBEACHO 27 TTOAUBOB, IOAMBHOI HOpMO#L 180 M/
ra. CymmapHoe BoAOTIOTpeOAeHre cocTaBuao 5609 m’/ra
nan 560,9 mm. Ha noaustyto BoAy npumaoce 4860 m’/ra
nan 86,6 % OT CyMMapHOTO BOAOTIOTPeOACHNS.

[Tpu pacdere KovpdumeHTa BOAOIIOTPeOACHUS
ObIAO YCTAHOBAEHO, UYTO MAaKCUMAABHBIA PACXOA BOADL
Ha (OPMUPOBAHIE TOBAPHOU MPOAYKIIUHN TIPUIIEACS Ha
KOHTpOAbeIe BapI/IaHTbI HpaKTI/I‘IeCKI/I 110 BCEM COpTaM,
HAXOAAIIMMCSI B u3ydeHnn 0T 53,0 A0 236,7 M*/T. MeHbIte
BCETO PACXOAOBAAACD BOAA Y COPTA CBEKADBI CTOAOBON AJKYP
ot 46,7 A0 47,6 M*/T (pucyHox).

OroHOMUIUeCKast 3PPEKTUBHOCTb BO3ACABIBAHIIS OA-
HOT'O FeKTapa CBEKAbI CTOAOBOY CAOJKMAACH M3 CACAYIOIINX
63a30BbIX [10KA3aTeACH: YPOBHs YPOKANHOCTH, TIOAYYeHHOT
B U3YYEHNM TI0 BapuaHTaM (T/Ta), CyMMBI OOTINX 3aTpaT
(cebectommoct, ThIC. pyb./ra). CTpykTypa 00mmx 3a-
TPaT BKAIOYAAd B ce0s CAEAYIOIIME TTO3MIMU: CTOMMOCTD
TeXHOAOTUYECKUX OIepallil BO3ACABIBAHUS BAPUAHTOB
10 TeXHOAOTUYECKOUW KapTe; CTOUMOCTb KalleAbHOTO
000pPYAOBAHIIL: ACHT, (PUTHHIOB, Adii(DAETOB; CTOMMOCTb
TOPIOYETO, MACEeA AAS TIOAAYX BOABL B CUCTEMY KaIleABHOTO
OPOLIEHNUS; CTOUMOCTb MeCTULIUAOB; CTOMMOCTD TIOAMBHOM
BOABI 11 TIPOYMIE PACXOABL.

B pesyabrare pacuera SKOHOMIUECKOU 3(hPeKTUBHO-
CTH COPT CBEKABI CTOAOBOM ASKyp Ha BApUaHTe ¢ 00pabOTKOM
npenapat Arat-25K Tokasaa caMyto BBICOKYIO PeHTa0eAb-
HOCTb. 1o BceM BapuaHTaM M3y4eHs: Ha 5TOM COpTe ObIA

TIOAY9€H MaKCHUMAABHBIN YUCTBI AOXOA OT 1271,5 a0
1486,2 TrIC. py0./ra. PeHTa0eABHOCTD TPOM3BOACTBA TAKIKE
OKa3aAach MakCUMAAbHOM 0T 404,9 A0 471,4%. (mabn. 2).

BbiBOABI

MO>KHO yTBEpPYKAATb, YTO M3YyUeHHBIE COPTA CBEKADI
CTOAOBOI 00AAAAIOT BBICOKOM TTPOAYKTUBHOCTBIO, 1, CAe-
AOBATEABHO, MOI'YT OBITb OAHUM U3 (PaKTOPOB yBEAUHe-
HUSL YPOSKAHOCTU CEAbCKOXO3SMICTBEHHON TIPOAYKIINU B
ACTpaxaHCKOi1 00AACTH.

bBriao ycTanosAaeHO, 4TO 00paboTKa TpemnapaToM
ATprROAQ TIOBAMSIAQ HA BBICOTY PACTEHUIT HA BCEX COPTAX,
3a UCKAIOYeHMeM copTa Maaam PyskeTT. ¥ copra Marpona
oHa coctasuaa 65,6 cM, Ha copte barposslit map — 70,6
CM 1 Ha copTe AKyp — 88,4 cm.

Ipenapat M3a6110H c110cOOCTBOBAA YBEAMUEHNUIO ANa-
MeTpa KOPHETIAOAA CBEKABI CTOAOBOI: MaTpoHa — 8,3 cM,
barposepiit map — 7,9 cm u Asxyp — 10,6 oM.

[Tpumenenne npenapara Arar-25K crioco6cTBoBaA0
YBEAMHEHUIO yPOsKaMHOCTH Ha copTax Martpouna, barposbiit
map u AKyp, Ha 9TOM Bapuante 06paboTKu ObAU 3auK-
CUPOBAHBI HAMOOABININE yposKailHble AaHHbIe: 60,3; 78,2
un 120,1 1/ra, COOTBETCTBEHHO.

Copta cBerabl cToA0BON Matpona, barposbril map
n AXKyp MOKHO PEKOMEHAOBATb AAsl BO3ACABIBAHUS B
TIOYBEHHO-KANMATUYECKIX YCAOBISX ACTPaxaHCKOM 00-
Aactu. [lpumenenne poctocTumMyasTopa Arat-25K Mosxet
CIIOCOOCTBOBATH YBEAUUYEHUIO YPOXKANHOCTU CBEKABI
CTOAOBOI, YTO TIOATBEP’KACHO AAHHBIMU ITPOBEACHHBIX
TCCACAOBAHMUIL.
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IMPROVED METHODS OF CULTIVATING RUSSIAN BEETROOT CULTIVARS
IN NORTH-WEST PRECASPIAN REGION

Currently, imports remain an important source of fresh vegetables to Russian consumers. In conditions
of import substitution in the agro—industrial complex, cultivars and hybrids of vegetable crops should be considered
as one of the means of agricultural production. At the same time, the Astrakhan region has the potential
to increase production of melon vegetables and can export vegetables to other Russian regions. For several years,
the Precaspian Agrarian Federal Scientific Center of Russian Academy of Sciences has been studying beetroot
cultivars and improving methods of cultivation. The object of the study was Russian beetroot cultivars: Matrona,
Madam Ruzhett, Bagrovy shar. According to the results of the research held in 2018—2020, the studied cultivars
showed high potential productivity, plasticity and technicality. Cost effectiveness of cultivating beetroot cultivars
using plant growth stimulants (Agat25-K, Izabion, Agricola) was estimated. During the research years, the highest
water consumption was recorded in control variants. This was especially evident in Madam Ruzhett cultivar which
had the lowest yield (22.4—25.7 t/ha). After calculating economic efficiency, beetroot cv. Azhur treated with Agat—
25K showed the highest profitability. In all studied variants, this cultivar resulted in maximum net income (1271.5
to 1486.2 thousand rubles,/ha) and maximum profitability of production (404.9 to 47 1.4%])
with a yield of 105.7—120.1 t/ha.

Key words: beetroot, plant growth stimulants, yield, economic efficiency.
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OyeHka aganTaynoHHbIX BO3MO)XXHOCTEN APOBON MLeHULbl
B 3acywnunebix ycroBusix AcTpaxaHckon obnactu
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[NpuKkacnuicknin arpapHbI iegepasnbHbi HayYHbIA LeHTp PAH,
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AcmpaxaHckas obnacme — camas 3acywausas meppumopus 8 Egpone, u 3acyxa 30eck A8/15emcs OCHOBHbIM TUMUMUPYIOWUM
akmopom npu 8o30enbIBAHUU APOBOU NWeHUYbI. 3aCyXa OKasbisaem ompuyamesbHoe 8UsHUE 8O 8Ce a3bl pa3sumus 0aHHOU
Ky/nbmypbl, 00HAKO 8 Kpumuyeckue nepuodsi (KylweHue, dugepeHyuayus Koaoca, ysemeHue, HaaAU8 3epHA) 3mo BaAUAHUE
ocobeHHo eybumensHo. lTosmomy u3yyeHue eeHoGoHOA 3epHOBbIX Kybmyp U BbideneHue pacmeHul ¢ WUpoKUM OUanasoHom
peakyull Ha U3MeHSIUUECs YCI0BUS, CNOCOBHbIX Peaiu308ams CB0U NOMeHYUa A8A5emcs akmyaibHbiM. Llens uccnedosarul
3aK1I04a10Ch B U3YYeHUU U Bbl0esIeHUU BbICOKONPOOYKMUBH020, A0GNMUPOBAHHO20 K 3ACYWIUBbIM YCI0BUSM ACMPAXAHCKOL
0b1acmu Ko/IeKYUOHHO20 Mamepuasa Aposoll nweHuyb! 015 cO30aHUS HOBbIX COPMOB omedecmseHHol cenekyuu. ViccnedosaHus
no oyeHKe KONNeKUUOHH020 Mamepuana aposoli nweHuysl nposodunucs 8 2019-2021 22., Ha 602apHbix 3emasx lpukacnulickozo
azpapHozo edepansHozo HayyHo2o yeHmpa PAH. OpzaaHu3ayus onsimos, nposedeHue Habmo0eHul U 1a60PAMOPHbIX AHANU308
ocywecmsnanucs no Memoouke nosnessix onsimos b. A. [Jocnexosa u memoduke [ocydapcmseHHOU Komuccuu no copmoucnsimaHuro
cenbCKoxo3slicmeeHHbIX Kynbmyp. B xode nposedeHHbix uccnedosaruli — 66110 u3yyeHo 39 06pasyos Aposoll nuweHuyb! paziudHoeo
3K0/1020-2e02paghuyecko2o npoucxoxdeHus. llo pezynsmamam nposedeHHbIx uccnedosaruli Gbinu Bbi0eneHbl Copmoobpasysl
C BbICOKUM nokazamesnem Ko3gguyueHma adanmusHocmu: [peyarka (Capamosckas obnacms) — 1,64; OpeHOypeckas wbuneliHas
(OpeHbypeckas obnacms) — 1,34; [lapes (benapycs) — 1,20; Chi 85-4268 (Kumaii) — 1,17; OpeHbypackas 30 (OpeHbypackas obaacms)
- 1,16; Nil thatcher lr 45(Kanada) - 1,32; Kelse (CLLIA) - 1,22; 3nama (Mockosckas o6aacms) — 1,17. [laHHbie 06pasysi Mo2ym 6bims
B0CMPeb0BaHbI 8 COBPEMEHHOM NPOU3800CMBe, MAK KAK - XapaKMepu3ylmcs 8bICOKUM ypOBHEM COGNAHCUPOBAHHOCMU A0aNMUBHbIX
cBolicms u cmabubHO BLICOKUM (hOPMUPOBAHUEM YPOXKAS B YCI0BUSX 3ACYWIUBO20 Kaumama AcmpaxaHckol obnacmu.

Key words: sipoBas nweHnya, ActpaxaHckas 061acTb, aAanTMBHOCTb, COPTO06PA3LLbl, MPOAYKTUBHOCTS.

BBeaenue

CeAbCKOXO3SMICTBEHHOE TIPOU3BOACTBO B 3ACYTIABBIX
permoHax Hallle!l CTPaHbI Hy’KAAeTCs B COPTaX U TnOprAax
3€PHOBBIX KYABTYP, OOAQAQIOIINX BbICOKON ITAACTUHYHOCTBIO
1 00ecrieunBalomx cTabuabHOe TToAyueHue sepHa [1].

[Tporpecc B 9101 cpepe CBSA3AH C IINPOKUM HUCIIOADL-
30BaHVEM METOAOB CEACKIINN Ha aAANITUBHOCTb U OPTaHu-
3a1reil COBPeMeHHOTO CeMEHOBOACTBA. B PacTeHMEeBOACTBE,
OPMEHTHUPOBAHHOM HA POCT TIOTEHITMAABHON TIPOAYKTUB-
HOCTH COPTOB, BEAUIMHBI 1 KA4eCTBA YPOyKas — BEAyITas
poab mpuHaAAexxutT ceaekuuu [4]. 1 310 BroaHe orpas-
AQHO, TIOCKOABKY 6oAee 4eM 222 MAH. Ta CeAbCKOXO3sIi1-
CTBEHHBIX YTOAUIL B CTpaHe, AUIIb 25% XapaKTepU3yoTCs
XOPOIINMU YCAOBUSIMU AASL BO3ACABIBAEMBIX KYALTYp. Ha
OCTAABHBIX 3eMASIX BEICOKIE YPOsKaUl OTPAHIUCHDI PA3ATY-
HBIMU AVUMUTUPYIOIMY PakTOopaMu. B oTedecTBeHHON 1
MHOCTPAHHO AUTEPAType BCTPEUaIOTCsl PA3HbIE OITPEACAL-
HUs1 HOPMbI peaKIIiy COpPTa Ha CIIEKTP N3MEHEHNI YCAOBUIL
BHEIITHETI CPEABI, HO BCe OHU CBOASITCS K aAanITUBHOCTH [5,1
4]. TTo muenuio H. A. Avikosoit (2008), aAarTUBHOCTL —
9TO COXpaHeHVe KU3HECTTOCOOHOCTI 1 CTIOCOGHOCTH POp-
MIPOBATb CEMEHA B YCAOBUSIX, OTAMMHBIX OT ONITUMAABHBIX
(BIIAOTB AO 9KCTpeMaAbHBIX). [1o MHeHMo A. A. JKydeHKko
(1988), poct yporkaitHOCTI HEPa3pbIBHO CBsI3aH CO CIIO-
COGHOCTBIO KyABTYP IPOTUBOCTOSITb ACTICTBUIO (PAKTOPOB,
CHIDKAIOMINX TTPOAYKTUBHOCTD.
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[Tpuuem, yeM MeHee OAArONIPUATHBI TTOYBEHHO-KAW-
MaTUYeCKUe 11 MeTEOPOAOTMYECKHME YCAOBUSI, YeM BBIIIIE
[IOTEHIIMAAbHASL IPOAYKTUBHOCTb COPTOB, TE€M MEHbIIle
X PA3ANYLS TI0 AOCOAIOTHO BEANUMHE AUMUTHPYIOIIETO
aktopa (BA@KHOCTD, TEeMIIEPATYPa M AP.) OKa3BIBAIOT
BAWSIHIE HA BEAUYMHY 1 Ka9eCTBO yposkast [2].

Karnvar [Tprracrmiickoi HU3MeHHOCTH XapaKTepr3yeT-
€51, KAK KOHTUHEHTAABHBII, CyXOl. XapaKTepHOIl OCOOEHHO-
CTBIO KAMATA SIBASIETCSI, HEAOCTATOUHOE KOANUECTBO aTMOC-
eprbix 0caakos (250-300 MM B TOA) 11 TTOBBIIIICHHBIE ACTHIIE
TeMITePaTypbl BO3AYXa (CPeAHECY TOMHAst AAST mioAst 24—36°C),
4T0 00yCAOBAMBAET BBICOKYIO nctapsiemocts (900-1100
MM), B 3-4 pasa IpeBbIIIAIONIYI0 CYMMy OCAAKOB [3].

B cBsi3u ¢ 3TUM IPUOOpeTaeT 3HAIUMOCTb CEABCKO-
XO3SIICTBEHHBIX KYABTYP MAKCUMAABHO YCTOMUMBBIX K He-
6AaFOHpI/IHTHbIM TIOYBEHHO-KAVMATUYECKVM 1 ITIOTOAHBIM
YCAOBUAM. 3HAUNMOCTb OOYCAOBACHA TeM, YTO BBICOKAS
TIOTeHITMAABHAS YPOKAMHOCTD PACTEHNNT MOKET OBITh
peaAr30BaHa AUIIb B TOM CAydae, €CAM OHa «3allINIIeHa»
YCTOMYMBOCTBIO K ACHCTBUIO aOMOTUYECKUX M OMOTHYe-
CKUX CTPECCOB, 2 HeOAATrONPUITHBIE TTOYBEHHO-KAMMA-
THUYeCKue 1 I1OrOAHbIE YCAOBI/UI 6YAYT yBeAI/I‘{I/IBaTb pOAb
9KOAOTUICCKON YCTOMIMBOCTH PACTEHU B PEAAU3ATININ 1X
TIOTeHITNAABHON yposkanHocTH [10].

D10 1peArioaaraet ouck Gopm, 0OAAAGIOIINX OIITH-
MAaABHOY CTETICHBIO BLIPKEHHOCTH IIPU3HAKOB U CBOTICTB,
GAATOTIPUSITHBIM MX COYCTAHNEM B OAHOM T€HOTHIIE, d TAKIKE
0TOOp COPTOOOPA3IIOB C IIEHHBIMI XO3SMCTBEHHBIMU TTPU-
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3HAKAMU AAsL ICTIOAB30BAHMS B CEACKLIMOHHOM padorte. [1o-
9TOMY U3yueHIe TeHO(DOHAA 3ePHOBBIX KyABTYP U1 BbIACACHLIE
PacTeHui1 C MNUPOKIM AMATIA30HOM PeaKInil Ha U3MeHsIIO-
MIMeCsT YCAOBIIST, CIIOCOOHBIX PEaAN30BaTh CBOII TIOTEHIIAA
SIBASIETCST aKTyaAbHBIM AAst CeBeproro [pukacrwt [9, 17].
LleAb NCCACAOBAHNTI 3aKAIOTAAACD B U3YUCHWI 1 BBIAC-
ACHUY BBICOKOIIPOAYKTUBHOTO dAAIITUPOBAHHOTO K 3aCYIIl-
AUBBIM YCAOBUSIM ACTPAXaHCKOM 00AACTH, KOAACKIIMOHHO-
TO MaTepuaAa sS{POBOM IIIEHUIIb AASI CTIOAb30BAHMS €T0
TIPY CO3AQHUM HOBBIX COPTOB OT€YECTBEHHON CEACKITHL.

MaTepnaA 1 METOABI UCCACAOBAHUSA

O6beKTaMU NCCACAOBAHUN SIBASIAUCH 39 00Pa3lioB
SIPOBOI1 TIIEHUIIbl U3 MUPOBON KoAAekimu BUP. Cran-
AAPTOM CAY’KUA - PaliOHUPOBAHHEBI B Hiokraem [ToBoaskbe
copt — Capatosckast 70. VccaeAOBaHMs TTPOBOAMAMCDH Ha
OTIBITHBIX TIOASIX [IPUKACTIMIICKOTO arpapHoro (eAeparb-
HOTO Hay4HOTO IleHTpa PAH B GOrapHBIX YCAOBUSX B
2 KM 1oro-3araAHee ceaa CoaeHoe 3anmutiie. [TogBeHHDBIN
TIOKPOB y4acTKa BKAIOYAET TUIIMYHbBIE AAsL 30HBI CBETAO-
KallITAHOBblE COAOHIIEBATBIE TIOYBHI.

Opranu3arivs TIOAEBbIX OITBITOB, IIPOBEACHIIE HAOATOAC-
HUI1 1 AAOOPATOPHBIX aHAAN30B ITPOBOAMANICH 10 CACAYIOIIM
METOAVKAM:

— TIOA€BbIE OIIBITHI 3aKAAABIBAAUCH B COOTBETCTBUM C
MeTOAMYeCKIMI yKazaHusiMu b. A. Aocriexosa [7];

— OTpeAeAeHre OMOAOTIECKON YPOKaTHOCTH 1 ee
CTPYKTYPBI IIPOBOAMAN TIO0 MeTOAnKe [occopTcetn — ty-
TeM 0TOOpa CHOTIOB («MeTOAMKA TOCYAAPCTBEHHOTO CO-
PTOUCIIBITAHMS CEABCKOXO3SITICTBEHHBIX KyABTYP. Bbirtyck
BTOPOI1, 3¢PHOBbIC, KPYIISIHBIE, 3epHOO000BbIE, KYKypy3a
11 KOPMOBBIE KYABTYPBI») [16].

CxeMa 3aKAAAKN TIOACBOTO OTIBITA. [loceB spoBoit
TIIEHUIIB IIPOBOANAT B TIEPBOT AeKaAe arrpeast 2019-2021
IT. ICCACAOBAHMI1. Y4eTHas TAOIIAAb ACAAHKHM KayKAOTO
coproobpasiia — 1 M?, pa3sAeANTEABbHbIC TIOAOCHL MEKAY
AeasakaMu 0,3 M. OO61as MAOIIAAb KOAAEKIIMOHHOTO
TIUTOMHUKA COCTABAsIAA 42 M?. [IpeAIIeCTBEHHIKOM AASI
TIIEHNIIBI SIPOBOM — SIBASIACSI PAHHUI TIap. ACASHKU B
OTIBITAX PACIMOAATAANCH CHICTEMATHYECKI — OAHOPSAHO
TI0CACAOBATEABHO. [10CeB TIPOBOAMACS BPYUHYIO C HOPMOH
BbiceBa — 400 T./M?, TAyOUHA 3aAeAKY CeMstH 4-5 CM.

PesyabraTsl uccaeAoBaHUs
U uX 00Cy’KACHUE

[Toroannie YCAOBUSL B TOABL ITIPOBEACHVISA MCCAGAOBAHUIL
OBIA PAa3AMYHBbIMU 110 TEMIIEPATYPHOMY PESKMIMY, OCAAKAM 11

OTHOCHTEABHOM BAXKHOCTH BO3AYXA, UTO OKA3aA0 HEMAAOBAK-
HO€ BAVSIHIE Ha Pa3BUTHE PACTEHUE S[pOBO riteHmitst [11].
Ha momeHnT ceBa TeMriepaTypa 1o4sbl Ha rAyOrHe 5 1
10 cM coctaBasiaa ot 8,6 A0 7,9°C, a CpeAHeCyTOIHas TeM-
Tiepatypa Bo3Ayxa koaebaaach ot 8,7 a0 11,4°C (mabn. 1).

B mone 2019 r. HabAI0AaAaCh caMasi BLICOKAst TeMIIe-
paTypa Bo3Ayxa. B OTAeABHbIE AHYM MeCsilid, OHa TIOBBIIIIAAACH
A0 40°C, a BA©XKHOCTb BO3AyXa Ha 3TOT IIEPLOA COCTABAsIAQ
37%. OcaAKu BBIITAAAAM KPATKOBPEMEHHBIE C AUBHEBBIM Xa-
PpaxTepoM, B caoe 0,1-0,2 M, BAGKHOCTD TIOUBLI COCTaBASIAAL
B anpeae — 18,8 mm; Mmae — 8,5 mm; utoHe — 4,9 M.
['TK coctasasa 0,5, 94TO XapaKTepU3yeT TOA, KaK CPEAHe
3acymausbii [8].

Ha Mesxa3HoM IeproAe «IT0CeB-BCXOABL» OTPA3UANCH
MeTeOPOAOTMYCCKIE YCAOBUS BeCCHHE-ACTHETO IepPHoAd
2020 1. B aaHHOM TIeproAe — HAOAIOAAAN CHIABHBIE BETpa
(mapt 7-16 m/c, arpeas 11-21 M/C) 1 TIOAHOE OTCYTCTBUIE
OCAaAKOB, BCACACTBUE YeTO, 3UMHe-BeCEHHIIE 3aI1aChl BAATY
B I104Be OBIAM UCCYIICHbL. B MIOHE OTHOCUTEABbHAS BAQK-
HOCTb BO3AyXa COCTaBAsIAA B CpPeAHeM 37%, a B KOHIIe
Mecsilia CHIDKaAach A0 8—9%. B 1I0AbCKYyIO 3acyXy Ha IIO-
CeBax TIIIeHUIIbI BBITIAAO BCETO 1,2 MM, IPH CyMMe aKTHB-
HbIX TeMniepatyp 769,9°C u ncnapsemoct 216,6 MM, B
CACACTBUU 4ero, (POpMUpPOBAHUE KOAOCA U HAAUB 3epHA Y
COpPTOOOPA3IIOB AAHHON KYABTYPBI ObIA He TIOAHOTIEHHBIM.
I'TK 2020 r. (0,4) xapakTepusyeT roA, KaK CyXO¥l.

MeTeopoaornyueckue yCAOBUS BeCEHHEe-ACTHETO
nepuoaa 2021 T., CcrIocOOCTBOBAAM AKTUBHOMY POCTY
passuTrio mueHnIbl. OOYCAOBACHO 3TO OBIAO TEM, YTO B
TIEPUOA KYIIIEHVSI M MTHTEHCUBHOTO POCTA AAHHOM KYABTYPBL
IIPU AOBOABHO BBICOKOM TE€MIICPATYPHOM PeKIME BbIIIAAO
AOCTATOYHOE KOAMYECTBO OCAAKOB. 32 BECEHHUE MECSIIIbI
BBITar0 68,5 MM (ampeab — 42,9 MM, Mait — 25,6 Mm).
[leproa RoAOMIeHWs (B MIOHE) TIPOXOANA TIPU 1 CPEAHe-
CYTOYHON TeMmIlepaTrype Bosayxa 22,5°C, a HaAUB 3€pHA
npu 24,2°C. TTK 2021 1. (0,7) xapakrepusyeT TOA, Kak
HEAOCTATOYHO BAQYKHBDIIL.

OCHOBHBIMI 9A€MEHTaMI TTPOAYKTUBHOCTU SIPOBOT
TIIEHNIIB, SIBASIIOTCSI: IYCTOTA ITPOAYKTUBHOTO CTeOACCTOS,
olpeAeAsieMast BBDKUBAEMOCTBIO IIPOAYKTUBHBIX PACTCHUI
K yOOPKe 1 IMPOAYKTUBHOM KYCTUCTOCTBIO, O36PHEHHOCTh
Koaoca 1 macca 1000 sepeH. CoOTHOLIEHME 3TUX IOKa-
3aTeAey 3aBUCUT OT arpOTEXHUYECKUX, SKOAOTUYECKUX U
CEACKIIMOHHDbIX CbaKTOpOB. Ecan ryCTOTy HpOAyKTI/IBHOFO
CTeOACCTOSI MOSKHO PETYyAMPOBATH arpOTeXHUICCKUMU
IpreMaMil, TO O3ePHEHHOCTb KOAOCA U, B OCOOCHHOCTH,
Macca 1000 3epen — 5TO NpuU3HAKUA Te€HETUYECKU 00-

Ta6n. 1. MeTeopaHHble BereTaMoOHHOro NepMoaa pocTa U pasBuTUA APOBOI NweHuubl 2019-2021 rr.
TOABI TICCACAOBAHNS Cpeatiee 32 2019-
Tloxasareanb

2019 2020 2021 2021 rr.
CpeAHecyTO4Has TeMIlepatypa Bo3ayxa, °C 17,0 16,8 18,6 17,5
Cymma aTMOChepHbIX 0CAAKOB, MM 122,8 52,2 105,2 280,2
OtHOCUTeABHAsI BAOKHOCTb BO3AYXa, % 57 50 56 54
CyMMa aKTUBHbIX TeMIL. Bosayxa >10°C 2407.,0 1408,2 1600,0 5415,2
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YCAOBACHHBIE, ¥ UX M3MEHEHISI AOAYKHBI OCYIIeCTBASITHCS
LieAeHarIpaBAeHHBIM 0TO0poM [13, 16].

B Hamiem OIIbITe ITPOBOAMAACH OIIEHKA KOAACKIIVIOH-
HBIX 00PA3I10B TI0 3aCyXOYCTOMIMBOCTI HAa OCHOBE aHAAM3A
TIOKA3aTeAeT — 3AeMEHTOB CTPYKTYPbI yposkast. YeM Bbiriie
TI0Ka3aTeAb CTPYKTYPHI, TEM AyHIlle AdHHBIN 00pa3elt pu-
criocobaeH K 3acyxe (maos. 2).

CopTo06Pa3IILl IPOBOTI TIIEHUIIBI, KOTOPEIE B OOAD-
1€l CTeTIeH! WCTIBITBIBAAY YTHeTaloIIee ACTICTBIE OT He-
AOCTATKA YBAGKHEHTSI - 3AKOHYIVAY BETETAIIHIO (BBICOXAT)
B MOMEHT BBIXOAA KOAOCA 13 BAATAAMIIA (DAGHTOBOTO AUCTA
(chaza «BBIXOA B TPYOKY), TIO3TOMY MX MOYKHO OXapakTe-
pU30BaTh KaK HesacyxoycTonumsble [0, 12]. 310 o6pasiibt
TIIeHnIIbI (TIepBOro road uctbitanuii — 2019 r): Skaaa 253,
Okaaa 258 (YabsaHosckasa o0aacts); [onenr; balikaabckas
(Bypsttisn); IOHMOH (AATaicKMiT Rpait).

BbIcoTa pacTeHuiT SIPOBOT TIIIEHHIIB BAPBUPOBAAA TI0
obpasuam ot 0,27 m Ao 0,84 M. Ilo BbICOTe pacTeHUIL Bbl-
AearAnCh coproodpasiiel Mpenta (TTersunckas 06a.), 100
aet TACCP (Tarapcran), Chang Chun 3 (Kutait), Yaro6aena
(Yxpauta), Caparosckast 70, Kelse. Kak auskopocabie Gbian
otmeuersl o6pasust Picolo (Tepmanms), Sever (Ilopryra-
Awst), AoHckas Daerms (Poctosckast 00a.), Nil thatcher Ir 45.

B HAIMX NCCAEAOBAHNISIX KOAMYECTBO TIPOAYKTUBHBIX
crebaeil y 06pasiioB BapbupoBaao ot 187 Ao 489 mrr./m>.
Koan4ecTBO MPOAYKTUBHBIX CTEOACH Y CTaHAAPTHOTO CO-
pra Caparosckast 70 cocTaBasiao 362 mit./m? (CaparoBekast
o6aactb). Camble BBICOKME TIOKasaTeAn y o0pasiios: Nil
thatcher Ir 35 — 489 wt./m? (Kanaaa); Chi mail — 475 mr./
M? (Kutain); Katoda — 457 mr./v? (Tloabma); Gunner — 446
mt./m* (Karaaa). Camble HU3KME TTOKA3aTEAN HAOAIOAAAIC
y o0pastioB 66246 — 187 mt./m* (ABctpaans), CiMroaa
MupoHiBcpRast — 189 mir/m? (Yrpamnna), Kelse (CILA) —
536 mt./m?*; Ato6aBa (MocKoBcKast 00AacTh) — 500 mt./v?;
Aaaa (MockoBckast 06aacts) — 480 mrt./v?.

AAVHA KOAOCA W UMCAO TIPOAYKTUBHBIX KOAOCKOB B
KOAOCEe CUMTAIOTCs YCTOMYMBLIMU COPTOBBIMU IIPU3HA-
Kamu. XapaKTepUCTKA KOAOCA UTPAeT BAKHOe 3HAYEeHVe
B OIpeAeAeHNE TpoAyKTuBHOCTH [13]. B Hamem omwbire,
AATHA KOAOCA Bapbuposaaa oT 4 cm (Babui (Mcmanus))
A0 12 em (Mpsura (TensmHcRas 06a.)), (100aet TACCP
(Tarapcran)). AamHa Koaoca y cTanAapra — CapaToBCKast
70 coctrasasiaa 6 cM.

KoanvecTso 3epeH B KOAOCE U3MEHSIAOCH OT 7 A0 24
mT. HamboabIenl 03epHEHHOCTHIO KOAOCA BBIACASIAUICDH
o6pastisr: Ynctomoabckast (Taraperan); Chuan 82-10629
(Kurait) — 24 mt., y cranaapra Caparosckast 70 — (14 i),
Kelse (CILA) — 28 wt.; 3aata (MOCKOBCKast 0OAACTD) —
24 mt.; Ato6asa (MockoBcKas 00aacTh) — 19 mt. Maaoe
koamdectso y Nil thatcher Ir 45 (Kanaaa) — 10mr, y
cTanaaptHoro copta Capatosckas 70 un y copra Aaaa
AQHHBIN TIOKA3aTeAb COCTABASIA 12 11T,

BoabIrioe 3HaveHVIe Ha GOPMUPOBAHIE MACCHI 3ePHA C
KOAOCA — B IIePHOA HAAUBA 11 CO3PEBaHYe 3ePHA OKA3BIBAAN
KAVIMATHYeCKIe YCAOBIS TOAd. Macca 3epHa CKAGAbIBAAACH
13 03ePHEHHOCTH KOAOCA M KpymHOCTU 3epHa [15]. Hau-
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GOABIIYIO MACCY 3epPHA C KOAOCA IOKA3BIBAAU OOPA3IIBL:
[pevanka (Caparosckast 06a.) — 0,56 1.; OpenOyprekast
1oouaeftrast (Opendyprekast 06a.) — 0,48r.; Dian 862-753
(Kurtatt) — 0,45 1. Y 0CTaABHBIX 00PA3II0B AAHHBIH TTOKA3a-
Teas Bapbuposaa ot 0,16 r (Tyaarikoscekast 116 (Camapekast
006A.)) a0 0,42 T (Aapwst (Beaapycn)), Nil thatcher Ir 45
— 0,45 1; 3aara — 0,38 r; Kelse — 0,32 1. Haumenbimm
9TOT TI0Ka3aTeAb OblA y 06pasiia Atobasa — 0,22 T.

Ta6n. 2. IneMeHTbl NPOAYKTUBHOCTM APOBOM MILEHMULbI,
cpepHee 2019-2021 rr.
° E “E Koaoc -
S lEEE[see]. | B
Haspanue 1S Qs S| 8518 d| 58
“EE2|E8%]T 77
Caparosckast 70—t | 0,52 362 6 14 0,30 | 27,15
Tyaarikosckas 116 0,42 498 4 7 0,16 | 19,98
Chimai 1 0,39 475 6 10 | 0,24 | 20,06
AOHCKas1 saerust 0,30 347 6 10 | 0,38 | 34,10
Aapbst 0,50 381 7 19 0,42 | 22,10
Picolo 0,27 245 6 121 0,30 | 25,00
Aopaoit 16 0,37 439 8 10 | 0,24 | 24,00
Sever 0,32 416 6 11 0,21 | 19,10
Meta—2002 0,36 363 5 9 0,35 | 27,08
Open6yprekas 0,60 367 8 121 0,48 | 36,40
106uAeTHas
Ipeuanka 0,58 400 7 14 ] 0,56 | 40,01
Jubilee 0,44 312 6 10 | 0,38 | 38,09
Nil thatcher 1r35 0,49 489 5 11 10,19 | 19,30
Gunner 0,49 446 5 9 0,22 | 24,44
Ui winchester 0,50 214 6 10 0,37 | 36,07
Babui 0,51 253 4 8 0,35 | 43,75
66246 0,35 187 7 10 | 0,25 | 24,06
Dian 862-753 0,34 298 5 18 | 0,45 | 25,00
Chang Chun 3 0,70 359 7 15 | 0,37 | 24,66
Chuan 82-10629 0,49 334 8 24 10,32 | 15,05
Chi 85-4268 0,65 328 7 22 | 0,43 | 20,08
Tonernt 0,52 412 - - - -
IOnmnon 0,46 198 - - - -
Vpsura 0,84 284 12 15 10,30 | 20,00
Batikaabckast 0,52 271 — - - -
Open6yprckas 30 0,70 389 9 13 10,34 | 26,15
OKkaaa 253 0,70 221 - - - -
Okaaa 258 0,60 245 - - - -
Katoda 0,60 457 6 21 0,31 15,13
YarobaeHa 0,66 270 7 12 10,33 | 27,01
Cimkroaa 0,53 189 10 22 (0,20 | 11,14
MHUPOHIBChKA
100aeT TACCP 0,76 296 12 21 0,37 | 17,62
YucToroabckas 0,67 300 10 24 10,23 | 10,98
Caparosckas 70—ct | 0,80 448 6 12 10,23 | 19,16
Nil thatcher 1r45 0,59 407 6 10 | 0,45 | 43,87
Kelse 0,83 536 8 28 0,32 | 12,44
3aara 0,85 442 9 24 10,38 | 15,82
Aaaa 0,67 480 7 12 10,26 | 21,66
Atob6aBa 0,65 500 8 19 10,22 | 11,48
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Ta6n. 3. KoathbMUMEHT aBanTUBHOCTH COPTO06PA3LOB IPU3HAK SIBASIETCS] OAHVM 113 YeTKO BBIPASKEHHbBIX COPTOBBIX
ﬂpOBOﬁ nweHuLbI 2019-2021 rr HpI/I3HaKOB N TEHETNYECKN HAAC)KHBIM KOMIIOHEHTOB ypo-
A - sKast. Macca 1000 sepeH 3aBUCHT OT TeMIIepaTypbl BO3AyXa B
Yposait- Cfﬁgﬁf};ﬁg: Kosdpdmmer TIEPHIOA «KOAOIIIEHIE - BOCKOBAst C11eA0CTb» [13]. Y obpasta
Hasparme HOCTD T/a | HO CPEAHeCOpTO- | aAANTUBHOCTH Ipeuarka (CapatoBckast 00A.), ITOT TIOKA3aTEAb COCTABHUA -
Boit, % 40,01 r, Jubilee — 38,09 1; Open6yprckast (Open6Gyprekast
Caparoscras 70-cT 1,03 77,44 0,77 obaacts) — 36,4 1; y Ui winchester (CIIIA) — 36,07 T,
Chi mai 1 1,28 96,24 0,96 Nil thatcher Ir 45 (Kanaaa) — 43,87 r; Aaaa (MockoBcKas
A\OHCKas AeTist 1,28 96,24 0,96 06aacTp) — 21,66 r. HanmeHbIM 9TOT 1TOKa3aTeAb ObIA y
Aapbs 1,60 120,30 1,20 006pastioB Atobasa (MockoBckas obaacts), Kelse (CLLIA) —
Aopaoit 16 1,45 109,02 1,09 11,48 1 12,44 r, COOTBETCTBEHHO. ¥ OCTAAbHBIX 00Pa3LI0B
Meta-2002 1,34 100,75 1,01 9TOT TMOKa3aTeAb BapbupoBaa oT 16,04 Ao 34,10 .
OpenGyprekas 1,78 133,83 1,34 KoadurmeHT aAanITUBHOCTH B OIIbITe PACCUUTAH I10-
106uaeiias CPEACTBOM ACACHMSI ITOKa3aTeAst OOIIIeN BUAOBOI peaKIIMy
rpe‘_{aHKa 2,16 163,90 164 OTAGABHBIX COPTOB Hd X KOAMYECTBO IO METOANKe A. A.
Ju.bﬂee 1,19 89,47 0,89 JKusotroBa 1 Ap. (1994). B HateMm ormbiTe AAs pacdeTa
Dian 862-753 1,35 101,50 1.01 KO3 UIeHTa aAaNITUBHOCTH OBIAY B3sIThl 0OPA3IIbl C
Chang Chun 3 144 108,27 1.08 YPOKAMHOCTBIO, TIPEBBIIIAOIIEN CTAHAAPTHBIE COPTA, TAE
C:_uan 82-10629 L1 83,45 0.83 63% OT M3y4aeMbIX COPTOOOPA3LIOB, TIOKA3aAH BBICOKYIO
Chi 85-4268 1,56 117,29 L7 AAATITUBHOCTb, TAK KK UX KOI(DPUIIMEHT [IPEeBHIIIAA eAU-
Open6yprekas 30 1,54 115,78 1,16 HVITIY, AT GBIA GAM3OK K Hedl [8]
Katoda 141 106,01 1,06 ” '
ot 1’03 - ’44 0’77 BoicokmME TIOKa3ateAsMn KobdUIMeHTa aAaTITHB-
1218 Ae};CCP oo o1 0n o HOCTH 06AaAAAM OBPA3IIbl APOBOT TIIEHMIIB IpedaHKa
il :;Tt her 1145 1’90 131‘ 04 1‘32 (Capatosckast 06aactb) — 1,64; Openbyprckast 00nAen-
Kll arener 1’75 121’52 1’22 Hast (OpenOyprekast odaacts) — 1,34; Aapsst (Beaapycn)
else s 5 5 . o
3 Leg L1666 . —1,20; Chi 85-4268 (Kutan) — 1,17; Openbyprekas 30
AdTa s 5 > 1
N L0 333 0.83 (Openbyprekast o6aacts) — 1,16; Nil thatcher Ir 45(Ka-
aAa s 5 B
AoGan L B 078 nmaaa) — 1,32; Kelse (CIIIA) — 1,22; 3aata (MockoBCKas
B N 5 5
Nil thatcher 1145 100 131 04 13 o6aactb) — 1,17. O6pasimst ¢ KO3pHUITHEHTOM AAATITHB-
Relse 1’ 75 b 1’5 5 1’22 noctu 0,7-0,8 oTHECAM K CpeAHeaAanTUBHbIM (Maoi. 3).
Cpeanccopronn 1’ = ! o»o 1’ 0 Takum 06pasom, MOKHO CAEAATH BBIBOA, YTO COpTa
ypoRaiisocTs, T/ra ' ’ [peuanka, Opendyprckas 06uaenitas, Aapps, Chi 85-
4268, Opendyprckast 30, Nil thatcher Ir 45, Kelse, 3aara
Macca 1000 3epeH sBASIeTCSL BAYKHEHIIIM SAeMEHTOM — BBIAEASISICh BBICOKUM YPOBHEM COAAAHCUPOBAHHOCTHU
CTPYKTYPBI yPO3Kasi, OTIPEACASIIOIINM CTeTIeHb BBITIOAHEH- AAATITUBHBIX CBOMCTB 11 (POPMUPOBAHNST YPOKAST B YCAOBUSIX
HOCTH 3epHA 11, B KOHEUHOM CUeTe, yPOsKaHOCTh. AaHHBIN 3ACYIIIAMBOTO KAMMATa ACTPaXaHCKON 06AACTH, GYAyT BOC-
m AR AT ATTT T T AATIA AT FATTTT AL £ TTia ATTATR A &AM A
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EVALUATION OF SPRING WHEAT ADAPTATION TO ARID CONDITIONS
OF THE ASTRAKHAN REGION

The Astrakhan region is the driest area in Europe, and drought here is the main limiting factor in cultivation

of spring wheat. Drought has a negative effect in all growth stages of the crop, however, during critical periods

(tillering, earing, flowering, ripening] this effect is especially detrimental. Therefore, studying the gene fund of grain

crops and selection of plants with a wide range of reactions to changing conditions that can realize their potential

is

relevant. The purpose of the research was to study and isolate a highly productive collection material of spring
wheat adapted to the arid conditions of the Astrakhan region for developing new varieties. The research was
carried out on rainfed lands of Precaspian Agrarian Federal Scientific Center of RAS in 2019-2021. Design

of experiments, conducting observations and laboratory analyses were carried out according to B.A. Dospekhov
and methodology of the State Commission for Variety Testing of Crops. In the research, 39 cultivars of spring
wheat of various ecological and geographical origin were studied. According to the results, the following cultivars
with a high coefficient of adaptability were identified: Grechanka (Saratov region] — 1.64; Orenburgskaya yubileinaya

(Orenburg region] — 1.34; Daria (Belarus)] — 1.20; Chi 85-4268 (China] — 1.17; Orenburgskaya 30

(Orenburg region] — 1.16; Nil thatcher Ir 45 (Canada) —1.32; Kelse (USA) — 1.22; Zlata (Moscow region) — 1.17.

30

These samples can be in demand in modern production, as they are characterized by a high level of balanced
adaptive properties and high yield formation in the arid climate of the Astrakhan region.

Key words: spring wheat, Astrakhan region, adaptability, cultivars, productivity.
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Influence of the application of mineral fertilizers
on the yield and quality of winter wheat grain

in the non-chernozem soil of Central Russia: A Review
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Winter wheat is one of the most important agricultural crops with high yield potential, for a more complete implementation of which
at the present stage requires the creation of flexible science-intensive cultivation technologies, which will include new low-cost
elements and, undoubtedly, will increase the gross grain harvest. The reviewed article presents the results of field studies conducted
in the Non-Chernozem soil of central region of Russia. The purpose of the work was to study the effect of mineral fertilizers
on the productivity of winter wheat varieties, aimed at evaluating the reaction of winter wheat varieties according to cultivation
technologies at a different level of intensity, to develop a cost-effective resource-saving cultivation technology and to determine
the optimum conditions of winter wheat cultivation. Applying mineral fertilizers in the correct dose is fundamental to increasing
the yield and quality of winter wheat in the Non-Chernozem Zone of central Russia. The nutrient-deficient soils in this region justify
the use of mineral fertilizers. The authors reviewed existing studies on the use of mineral fertilizer and the quality and yield of winter
wheat in the Non-Chernozem soil conditions in the central region of Russia. Various indicators were assessed, such as the winter wheat
yield and the gluten, fibrin, and crude protein contents. The research outcome reveals a positive correlation between the appropriate use
of mineral fertilizers and the increase in winter wheat yield and grain quality in the Non-Chernozem Zone of Central Russia.

Key words: winter wheat, mineral fertilizers, Non-chernozem soil/zone, agriculture in Russia,

Introduction

The global population growth continues to rise day
by day, with a projected number of 9.7 billion by 2050 [1].
Such a rapid population growth exerts immense pressure
on scarce natural resources, including but not limited
to arable land for agriculture. In doing so, the world
population is experiencing a shortage in food production
and compromised food security due to reduced arable
land. While there is a notion that the current global food
supply is sufficient to suppress hunger [2] there must be a
dramatic increase in food production in the next decades
to carter for the estimated 9.7billion people in 2050 [3].

One of such initiatives involves embracing approaches
and techniques geared towards increasing the quantity and
quality of food products to meet the increasing demands.
One such technique involves using mineral fertilizers to
boost the production and quality of the wheat grain under
specific conditions.

The International Fertilizer Industry Association
(IFTA) and the United Nations Environment Program
(UNEP) define mineral fertilizers as materials that can
either be manufactured or obtained naturally and contain
nutrients that foster plants growth and development.
According to IFIA, some plant foods are essential for
human and animal bodies [4].

Mineral fertilizers are essential in facilitating plant
growth, particularly by increasing the concentration of

Ne1 2022 Teopernveckue u npuknagHbie npoénemsi AMK
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ions in the soil. A review by Chianu et al. highlighted the
significance of mineral fertilizer application in improving
soil fertility and plant growth [5]. According to the
above authors, fertilizers increase crop yield and ensure
soil sustainability for future agricultural activities. Even
without organic inputs or micronutrients, the use of
mineral fertilizers along with high-yielding cereal varieties
can boost food production under suitable conditions.

Winter wheat is an important food crop grown
worldwide, including in the Russian Federation, where it
is a significant crop. The concentrations of carbohydrates,
fat, and proteins determine the value and quality of winter
wheat grain. It is beneficial to cultivate and produces high
yield, only second to rice. Striking a balance between soil
resource potential and production capacity is essential
in ensuring sustainable agriculture in the contemporary
world. There is a need to identify under which conditions
the soil can produce optimal yield to function as an effective
agroecosystem. Ideally, winter wheat is an essential crop
used in bakeries, and getting a high yield remains crucial.
To achieve this, there is a need to pursue measures aimed
at increasing the agricultural background, including but
not limited to the use of mineral fertilizers [6].

Three essential components contribute to the optimal
soil condition: namely, microbiological, organic, and mineral
aspects in an appropriate ratio. The biological activity of the
soil hinges on the available mineral nutrients to the plants.
This applies to winter wheat, where the availability of
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nutrients such as nitrogen can be increased by using mineral
fertilizers. Although applying green manure and organic
fertilizer is the most common approach to improving soil
organic matter, these techniques are costly in the acquisition,
logistics, and application. The yields rarely pay off these
costs. The current study sought to ascertain the influence of
mineral fertilizer application on the production and quality
of winter wheat in Russia.

Background

The government of the Russian Federation prioritizes
food security for domestic agriculture. Therefore, there is
a need to increase the production of crops to address the
issue of food security, primarily using all the factors that
influence such production. One of these factors revolves
around the appropriate and timely use of mineral fertil-
izers in a more cost-effective [7]. Winter wheat production
remains central to Russia’s agricultural system, with a
significant land area dedicated to its production [8]. Rus-
sia produces winter wheat yields averaging about 30t/ha,
increasing to 60t/ha depending on the adopted agricultural
practices and prevailing conditions.

Winter wheat grain is one of the major cash crops in
Russia [9]. Studies show that winter wheat grain accounts
for at least 70% of Russia’s cash crop production and is one
of the crops with the highest yields in Russia, compared
to the crops planted in spring [10]. A survey by Sovencon
Consultancy shows that the winter wheat grain dropped
by 700,000 hectares in 2021, down from 2020 [10]. The
reduction in the production of winter wheat grain, albeit
its potential in Russia, justifies the need to evaluate the es-
sence of mineral fertilizer use in enhancing its production.

Encouraging farmers to apply mineral fertilizers to
winter wheat plantations is one of the strategies that has
been implemented in a bid to improve the sustainability

of the production of the grains, particularly the winter
wheat grain [11]. In this regard, mineral fertilizers are
cost-effective techniques for enhancing winter wheat
production in Russia. A study by the State Agricultural
University conducted over three years reported similar
findings. These findings are stipulated in the journal article
“Influence of Mineral Fertilizers on Winter Wheat Yield”
by Moiseeva and Karmatskiy [12].

A study by Bamatov, Zanilov, and Rumyantsev em-
phasizes the need to balance winter wheat production,
profitability, and sustainability of soil resources [13]. Ac-
cording to the above findings, farmers should identify the
effective agroecosystem to ensure adequate production.
One of these agroecosystems is soil fertility. Soil fertility
has three main components: mineral, organic, and micro-
biological composition. Ideally, minerals play an essential
role in ensuring or maintaining soil fertility.

Excess moisture in spring reduces nitrogen contents
in the soil [11]. The above-average precipitation explains
the decrease in winter wheat production. Reports show
that 2011 had a 43% higher wheat yield than in 2012
[12]. Therefore, there is a need to consider the application
of mineral fertilizers to boost the production of winter
wheat in Russia.

Methodology

The current research embraced a systematic literature
review to establish the influence of mineral fertilizer
application on the yield and quality of winter wheat grain
in the Non-Chernozem Zone of the central region of the
Russian Federation.

The current study utilized a systematic literature
review approach, using the PRISMA Chart to identify
and screen the relevant research articles. As highlighted
in the Prisma Flowchart below (Figure), the authors

Prisma Flow chart

Records identified through Additional records identified through
Identification database screening (n=64) other sources (n=0)
Screening Records removed after screening (n=49)
Records screened after final filtering Records excluded (n=6)
(n=44)
. Full-text articles assessed for Full-text articles excluded for cause
Eligibility o
eligibility (n=38) (n=3)
Studies addressing the application of Full-text articles excluded due to
mineral fertilizer and yield and additional criteria (n=4)
quality of winter wheat (n = 28)
Included
Studies included in the final synthesis (n = 24)

Prisma Flow Diagram
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identified the appropriate and valid sources from
various databases, including CINHAL, agriculture/food-
based Non-Governmental Organizations (NGOs), and
government databases, as well as credible sources from
reputable journals. The flowchart below highlights the
systematic approach adopted by this review to select the
relevant articles on the mineral fertilizer application and
the yield and quality of winter wheat in the central region
of Russia’s Non-Chernozem zones. Figure 1 below provides
a detailed visual presentation of the flowchart diagram,
which increases the transparency of the systematic
literature review process. Further, it highlights the critical
assessment and exclusion process based on the inclusion
and exclusion criteria adopted during the individual
database reviews. As depicted in this model, 24 published
articles met the inclusion criteria, primarily from primary
research, and provided distinct and relevant features over
other proprietary analyses in the field under review.

The current review identified 64 primary articles
based on the agricultural practices in Russia, particularly
the application of mineral fertilizers on the yield and
quality of the wheat grain. The studies mentioned above
were conducted between 2008 and 2021 and focused
on how mineral fertilizers influence the quality and
production of winter wheat in the Non-Chernozem Zone
of Central Russia.

Inclusion and exclusion criteria

The specific inclusion and exclusion criteria
highlighted in table below guided the current study.
Notably, this study utilized sources on applying mineral
fertilizers and the yield and quality of winter wheat in
the Non-Chernozem Zones of Central Russia, mainly
published in the English language. The included sources
were published between 2000 and 2021; thus, the review
excluded any source published before 2000 due to its
invalidity.

Mineral Fertilizer application
and the winter wheat yield and quality

The current study reviewed several articles on
applying mineral fertilizers and the yield and quality of
winter wheat under specific agricultural conditions. Given
the importance of the wheat crop in addressing food
security in the Russian Federation, increasing the yield and
quality of the food crop remains fundamental to achieving

this goal. This study reviewed the existing literature to
establish the influence of mineral fertilizer application on
the quality and yield of winter wheat in the central part
of Russias Non-Chernozem Zone.

Material conditions of the study area

The Non-Chernozem zone of central Russia is
characterized by climatic variations, consisting of a frost-
free (growing season) period of between 112 and 148 days
[14] It exhibits a mid-continental climate with adequate
and sometimes excessive precipitation. Ideally, this region
reports an average annual atmospheric precipitation
of between 525 and 650 mm, with adequate yearly
moisture in average precipitation years. The sum of active
temperatures ranges between 1600 and 2200° C.

The central province occupies 24% of the entire Non-
Chernozem Zone of the Russian Federation, including
southern Kirov and Vologda regions, as well as Moscow,
Vladimir, Yarolavl, Kostroma, Tver, Bryansk, Smolensk,
Mari-Eil, Udmurtia, and the northern part of Nizhny
Novgorod and areas of Ryazan territory.

Some areas experience similar soil and agro-climatic
conditions, while others do not. According to Egorova et
al., effective agricultural production hinges in part on
the soil and agro-climatic conditions [15]. There is a dire
need to consider these factors as a priority in fostering
agricultural development in each region.

The Non-Black Earth Zone (Non-Chernozem zone)
encompasses a variety of subtypes and classes. Sod-
podzolic soils are the most widespread, with unfavorable
agronomic characteristics and low fertility. Such soils
are deficient in nutrients and organic matter, have low
biological inactivity and acidity, with unfavorable physical
characteristics [16]. The Non-Chernozem zone consists
of approximately 5M ha, and most of the sowing zone
is occupied by winter wheat as the primary food crop.
During intensive farming, active regulation of the soil
conditions is essential in the Non-Chernozem zone to
achieve an optimal and stable winter wheat yield, among
other crops. Studies show that winter wheat reports the
highest yield compared to other cereal crops cultivated
in the zone [14]. Ideally, these findings demonstrate that
the expansion of winter wheat farming in the Russian
Non-Chernozem Zone began in the mid-20" century by
PPG 186, PPG 599, and Mironovskaya 808. Due to the
unfavorable agricultural conditions in the central region

Table 1. Inclusion and Exclusion Criteria

Inclusion

Exclusion

Sources on mineral fertilizer application and yield/quality of winter
wheat

Sources not on the use of mineral fertilizers on the production of winter
wheat

Sources published in the English language

Sources published in other languages

Sources published after 2000

Sources published before 2000

Primary sources on the use of mineral fertilizer and winter wheat
yield and quality

Secondary sources on mineral fertilizer application and the yield and
quality of winter wheat
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of the Non-Chernozem Zone of the Russian Federation,
it is essential to encourage farmers to embrace modern
practices and technologies to improve both the yield
and quality of winter wheat. Notably, farmers can apply
mineral fertilizer to their plantations to increase grain yield.
China, the worlds leading country in mineral fertilizer
between 1980 and 2016, has since doubled its grain yield.
According to the country’s National Bureau of Statistics,
wheat production surged from 1.9t/ha in 1980 to 5.4t/ha
in 2016, attributed to the six-fold use of mineral fertilizers
[17]. However, there was a slight increase in soil organic
carbon stocks (SOC) during the last three decades.

Also, it is necessary to combine mineral fertilizers with
other chemical ameliorants to improve the agrophysical
properties of the crops and increase the yield and quality
[18].

How does mineral fertilizer application influence
the yield of winter wheat?

Mineral fertilizer application is associated with in-
creasing the productivity and quality of wheat grain glob-
ally. A study by Sultanov et al. reported a significant change
in spring wheat yield, structure, economic efficiency, and
grain quality (Stolypinka) after using mineral fertilizer
[19]. The outcome of the above survey affirmed a positive
correlation between the mineral fertilizer usage and yield
structure components, including the weight of 1000 seeds,
the number of productive stems, and kernels in a spike.

The use of green manure and the introduction of both
organic and inorganic fertilizers is one of the ways through
which the organic matter of the soil can be increased [20].
However, the application of these inputs has been limited
by the financial abilities of enterprises in the agricultural
sector. Also, reports show that the farmers who use min-
eral fertilizers to supplement the production of their firms
harvest more [20]. Consequently, it is justified for farm-
ers in the winter wheat production sector to use mineral
fertilizers to increase their yield. Studies demonstrate that
farmers who used these fertilizers in 2020 reported an
increase of 44.8% in their winter wheat yields [13]. The
above survey conducted between 2012 and 2013 reported
a 29% increase in winter wheat production in the latter
year, up from 2012, courtesy of mineral fertilizers. The
report also highlighted the 2011 survey findings, which
had similar results with a 13% increase in winter wheat
yield in 2011 compared to 2010. These high increase rates
were also attributed to the correct application of mineral
fertilizers to winter wheat plantations. These findings sug-
gest that the increase in winter wheat yields is attributable
to applying mineral fertilizers in the right proportions [9].

A survey by Tyutyunov et al. sought to justify using
a fertilization system in winter wheat grown in the south-
west of the central black-soil region [21]. The outcome
of this research revealed a positive correlation between
the mineral fertilizer application and an increase in the
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winter wheat yield. Typically, the maximum output of
winter wheat under the south-western region of the central
black-soil area was 5.52t/ha. However, the application of
40 t/ha and mineral fertilizers in the dose of N6OP60K60
to level three of plat protection reported an increase of
15.5kg of winter wheat grain harvest [21]. With the energy
coefficient of 1.03 and 1.05, using a mineral fertilization
system was justified in the cultivation of winter wheat.

A recent study by Ismailov et al. on meadow chestnut
soil of flat irrigated region of Dagestan in the research on
winter wheat varieties Sila and Bezostaya reported high
yield, mainly using N9OP45 fertilizers [22]. This study
sought to ascertain the effects of systematic application of
fertilizers on the winter wheat quality indicators and nitrate
accumulation. The research outcome encompassed the
dependence of protein, gluten content, and yield of new
winter wheat varieties after applying mineral fertilizers.

Influence of the application of mineral fertilizers
on the quality of winter wheat

Studies emphasize improving grain quality indicators
to enhance wheat grain production in resource-saving ag-
ricultural practices. Such grain quality indicators include
chemical, biological, physical, and consumer properties
that determine the feasibility of its use for a given purpose
[23].

Mineral fertilizer application at an appropriate rate is
essential in yielding optimal results of good quality wheat
grain; notably, 3.5 t/ha of grain, with 32.3% gluten and
15.8% crude protein [19].

A similar study by Pashtetsky et al. revealed that
optimal fertilizer application increases the quality of the
wheat grain and its gluten content [24]. According to this
research, applying the generally accepted fertilizer dose
increased the glassiness of wheat grain by 7%, up from
its average of 44.8%. A 1.5-fold increase in fertilizer dose
increased the grain’s quality indicators by between 0.7
and 0.9 times [24).

Also, Gostev et al. associated low rates of mineral
fertilizers with the increase in the winter wheat gluten
content and its quality in all the variants under study [23].
Notably, the application of low rates of mineral fertilizers
during winter wheat cultivation increased the crop yield
to 21%, with the highest rates of N64P78K78 yielding up
to 45% of winter wheat grain.

Results and Discussion

The arable land of the Non-Chernozem Zone mainly
constitutes sod-podzolic soils, which exhibit different
fertility levels depending on the region. However, such
soils have commonalities irrespective of the differences
in fertility levels. These standard features include the low
thickness of the humus horizon, low humus content,
poor exchangeable calcium, and weak saturation of the
absorbing complex with bases. Moreover, they are prone
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to crust formation and flooding, poorly structured, and
have high density. The illuvial zones of their loamy and
clayey varieties have low filtration coefficients. Asaresult,
rainy periods make them overwetted, with extremely weak
aeration. Generally, the soils here are distinctively low in-
fertility. Sod-podzolic soils contain between 1.5 and 2% of
humus. The assimilable potassium and phosphorus forms
are also low in content in the arable and of this region.

Studies reviewed in this research report a positive
correlation between the application of mineral fertilizers
and the increased productivity and yield of winter wheat
of the central part of the Non-Chernozem Zone of the
Russian Federation.

Suppose mineral fertilizers were applied as recom-
mended by the ministry of agriculture in Russia, there
would be a high likelihood that the wheat yield produc-
tion between the years 2021 and 2022 would increase
significantly. For instance, as per the ministry, if there is
an appropriate application of mineral fertilizers in their
recommended amounts, Russian farmers in Moscow are
likely to experience an increase in productivity from 10.8
million hectares to 19 million hectares [10].

It is wise to note that applying mineral fertilizers could
be the possible solution for increased winter wheat pro-
ductivity and quality among Russian farmers, particularly
in the central part of the Non-Chernozem Zone. Typically,
the mineral fertilizers contain nutrients, including but not
limited to nitrogen. When applied appropriately and in the
correct dose, mineral fertilizers increase the soil’s nitrogen
content, boosting the productivity and quality of winter
wheat in the Non-Chernozem region of Central Russia.
Golosnoy et al. highlight the essence of nitrogen nutrition
in enhancing winter wheat production in Non-Chernozem
soils of central Russia [11].

The use of mineral fertilizers in correct proportions
increases the glassiness and the content of gluten in winter
wheat in the Non-Chernozem Zone, thereby increasing
the quality of the grain. Gostev et al. reported that low
rates of mineral fertilizer applications increased the gluten
content of different variants of winter wheat [23]. Study
findings show that an increase of 1.5-fold of the fertilizer
dose increases grain quality indicators by 0.7 and 0.9 times.
However, it is worth noting that the highest rates of rising
in N64P78K78 application the winter wheat yield rather
than the quality by up to 45%.

According to Ismailov et al., there is a justifiable need
to increase the yield and quality of winter wheat, primarily
because of its importance in the Russian agricultural and
economic systems [22]. Applying mineral fertilizers under
suitable conditions is critical in achieving high-quality
winter wheat. The 17% nitrogen content of winter wheat
emphasizes the importance of the nutrient in the develop-
ment of winter wheat. Studies conducted in regions with
large-scale winter wheat plantations highlight nitrogen
nutrition as a special requirement for the crop [11] In
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addition to increasing the quality of winter wheat, the ap-
plication of mineral fertilizers enhances the productivity
of the food crop across all soils.

Recent research reported an increase in the fibrin con-
tent of the winter wheat after applying mineral fertilizers.
A four-year study by Esaulko et al. on the use of mineral
fertilizers on winter wheat in leached chernozem soils as-
sociated an increase in fibrin content with the application
of the fertilizers [9]. Ideally, the findings showed that fibrin
content increased from 2.4% t0 9.9% compared to the con-
trol sample, particularly after using mineral fertilizers. The
high-quality fibrin yield in non-chernozem soils depended
on the rates of mineral fertilizer application, an outcome
that concurs with several studies reviewed in this article.

The deficiencies in the nutrient content of the Non-
Chernozem soils justify the essence of mineral fertilizer ap-
plication to enhance the quality and productivity of winter
wheat. The quality indicators prioritized here include the
physical, biological, chemical, and consumer character-
istics that define the grain’s feasibility for a specific use.
Sultanov et al. highlighted that applying mineral fertilizers
in appropriate quantities is a prerequisite to optimal yields
and enhanced quality of winter wheat in Non-Chernozem
soils of Central Russia [19]. For instance, 3.5 tons of min-
eral fertilizers can increase the gluten content by 32.3%
and crude protein by 15.8%.

Conclusion

There is an improved relationship between the ap-
plication of mineral fertilizers and the yield and quality
of winter wheat in the Non-Chernozem region of central
Russia. The studies reviewed in this research show that
the appropriate mineral fertilizers increase the quality and
yield of winter wheat in this region. The aspects of quality
highlighted herein include the fibrin, crude protein, and
gluten contents. The nutrient deficiency of the arable
land in the Non-Chernozem zone justifies the essence of
mineral fertilizer application to boost the yield and quality
of the winter wheat. The data indicate the possibility of a
significant increase in the quality and productivity of the
winter wheat grain and other valuable economic proper-
ties of the winter wheat upon the use of mineral fertilizers
during cultivation.
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Yourepa Anekcangp’2, bappun Mamapy?, B. B. Beegenckuii?, Pe6yx Hasux ficep?

"MHcTuTyT arpoHoMmyeckux Hayk BypyHan, ISABU,
2Poccuickunin yHMBEpCUTET ApY>X6bl HAPOAOB
ac286448@gmail.com

BJIMAHNE NPUMEHEHUSA MWHEPAJIbHbIX YAOBEPEHUA HA YPOXXAUHOCTb
N KAYECTBO 3EPHA 03MMOMW MNLWEHNLbI B YCJIOBUAX
HEYEPHO3EMHOM NO4YBbl CPEAHEN POCCUN: OB30P

O3umas nLeHnLa siBsieTcs OAHOV U3 BaXXKHENLUMX CETbCKOX03SMCTBEHHBIX KY/bTYP C BbICOKMM MOTEHUMENI0M
ypoXxanHocTy, orisi 6osee NoIHoM peann3aLmy KOTOporo Ha COBPEMEHHOM 3Tare TpebyeTcsi co3aaHne rubkyx
HaYKOEMKUX TEXHOOr K BO3LENbIBaHWs, KOTOpble ByayT BKIO4YaTk B ce651 HOBbIE Mano3aTpaTHbIE 3/IEMEHTbI U, HE=
COMHEHHO, 6YRYT yBENMYMTL BaroBov cb6op 3epHa. B peLeH3vpyemMori cTaTbe NpeacTaBieHsl pe3ynbTaTsl
roneBbIX UCCEA0BaHVN, MPOBEAEHHbIX B He4epHO3eMHow noYBe UeHTPpanbHoro pervoHa Poccun. Llenbio pabotel
6b1510 U3y4eHNEe BIMSHUS MUHEParbHbIX YA06PEeHU Ha MPoAYyKTUBHOCTb COPTOB 03UMOW MLLIEHWLbI, HarpaBieHHoe
Ha OLIeHKY peakLjyiy COPTOB 03MMOVI MLLEHMLbI M0 TEXHONOMMAM BO3LEbIBAHUS HA PA3/INYHOM YPOBHE MHTEHCUB—
HoCTW, pa3paboTKy 3KOHOMMUYECKM 3(hheKTUBHOVI pecypcocbeperaroLLeri TEXHOOriv BO3LENbIBaHWS 1 OrNPeaenThb
ONTYMAarbHbIE YCII0BYISI BO3AESbIBaHVISI 03UMOW MLLUEeHVLb]. BHeceHne MuyHepanbHbIX yao6peHuii B npaBuiibHOM
[031pOBKEe MMEET OCHOBOIMOJararoLLee 3Ha4eHVe 715 MOBbILLEHVS YPOXaNnHOCTU 1 Ka4YeCcTBa 03VIMOW MLLUEHULbI
B HeyepHo3emHow 30He cpepHevi nonockl Poccun. [Jechnuynt nutaTernbHbIX BELUECTB B M04Bax 3T0ro pervioHa
0rpaBbIBaET MPUMEHEHNE MUHEPAIbHbIX ya06peHvi. ABTOPbI MPOaHany31poBany CyLLUECTBYIOLLME NCCIIef0BaHNS
10 MPYMEHEHWII0 MUHEPaITbHbIX YA0BPEHWI, KAYECTBY 1 YPOXaNHOCTY 03VIMOW MLUEHVILIbI B HEYEPHO3EMHBbIX M0~
YBEHHbIX YCII0BUSX LEHTPasbHoro pervioHa Poccum. OueHvBanvch pasnvyiHble MoKasaTeru, Takve Kak ypoXaiHOCTb
03UMOW MLLIEHWLIbI, COAEPXXaHWE KIerKoBUHbI, (hnbpriHa 1 Cbiporo npoTevHa. B pesynbTaTe nccrnenosaHni
BbIsIBIIEHA MOSI0XUTENNbHAs KOPPEALMS MEeXAY LenecoobpasHbiM NpUMEHEHNEM MUHEPATTbHbIX YA0OPEHMI 1 MOBbI—
LLIEHVEM YPOXaNHOCTY 1 Ka4eCTBa 3epHa 03VMOV NiLeHWLbI B HevepHo3emHov 30He LleHTpanbHou Poccun.

KnioueBble cnoBa: 031mMas NweHmLa, MWHeparbHbIe yﬂ,OﬁpeHVlﬂ, He"lepHOBGMHaﬂ no4sa,/ 30Ha,
Cenbckoe x03ancTeo B Poccun, YPOXXaHOCTb 03VIMOW MLUEHULbI, KAYECTBO 03MMOW MLUEHNLibI.
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This article presents the results of a study conducted in 2021 in the experimental field of the Federal Scientific Vegetable Center
in the Moscow Region. The effect of fertilizer application on various significant traits of the early soybean cultivar Lira was studied.
For our study, we used a complex water-soluble fertilizer Universal brand 18:18:18+ 3 Mg0 + ME (LC “Voskresensk Mineral Fertilizers”),
containing an equal amount (18%) of water-soluble forms of nitrogen, phosphorus and potassium, an easily accessible form of
magnesium and the six most important trace elements (boron, copper, iron, manganese, molybdenum, and zinc). The effect of fertilizer
was studied according to the following scheme: Control (K, 0 g/m? of fertilizer), Variant 1 - 0.5 g/m? of fertilizer (B1), Variant 2 -
1 g/my/ of fertilizer (B2) and Variant 3 - 1.5 g/m? of fertilizer (B3). It was found that the application of fertilizer had a significant
effect (F < F,,) on the traits we studied (plant height, lower pod attachment height, weight of 1000 seeds, number of pods and seeds
per 1 soybean plant). Regarding plant height and lower pod attachment height, a negative effect of fertilizer application was revealed,
as we observed a decrease in plant height by 4.7%, 16.2% and 18.3% for variants 1, 2 and 3, respectively; and a decrease of lower pod
attachment height of 21.9%, 18.4%, and 17.0% for these variants. The application of fertilizers contributed to an increase
in the number of pods by 5-26 pcs/plant, the number of seeds per plant by 7-51 pcs/plant. compared to control. The application
of fertilizers also increased the weight of 1000 seeds by 10.15-32.12 g. Among the studied variants, the second variant —
B1 (0.5 g/m?) had the most effect on the studied traits.

Key words: soybean, fertilizer doses, morphological characteristics, fertilizer, yield structure and quality.

Introduction

Soybean (Glycine max L. Merr.) is a legume crop of
great global importance with a content of 43.3% protein and
19.5% oil, which makes it a “miracle bean”. Soybean also
provides all the essential amino acids except methionine,
and it is used as a protein supplement in animal feed [1].

Good soybean yield depends on good crop manage-
ment practices, such as use of fertilizers, which can greatly
increase production; although it should be noted that they
can have a positive or negative impact on agricultural
production depending on the amount, dose, crop growth
stage, combination and balance [2, 3]. For proper growth
and development, soybean needs both macronutrients
such as nitrogen (N), phosphorus (P), potassium (K),
sulfur (S), calcium (Ca) and magnesium (Mg) for their
structural and functional role, and micronutrients such as
copper (Cu), iron (Fe), manganese (Mn), zinc (Zn), boron
(B), chloride (Cl), molybdenum (Mo), and nickel (Ni) for
their enzymatic and cellular regulation [2,4]. Soybean yield
losses due to nutrient deficiencies also varies by nutrient;
deficiency of nitrogen, phosphorus, iron, boron and sulfur
can lead to yield losses up to 10%, 29-45%, 22-90%,
100% and 16-30% respectively [3]. Recent studies show
that the effective use of fertilizers is inevitable to improve
the yields of modern soybean varieties directly and indi-
rectly. The results of Oldham et al. show that soybean needs
both macro-, secondary and micronutrients [5].

Nitrogen (N) is one of the main nutrients in soybeans,
and most of the nitrogen demand in soybean crops is met
by biological nitrogen fixation [6, 7].
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Even though most crops do not use nitrogen very
efficiently, with significant amounts often lost through
leaching, volatilization or denitrification [3], soybeans
provide most of their own N requirements by binding
atmospheric N, to ammonium (NH 4*), a form that is readily
available to the plant. Additional nitrogen is extracted from
the soil through a cycle of organic matter and rainfall.

So mostly there is no benefit from N fertilizer [8],
although Afza et al. found that foliar application of N
can slightly increase soybean yield without significantly
reducing biological N, fixation [9].

Phosphorus (P) is another essential nutrient required
for proper growth and development of soybean, with studies
showing the impact of phosphorous fertilizer on soybean
yield, protein content, oil content, nitrogen fixation and
root growth [10,11]. The response of soybean cultivation
to phosphorus depends on the phosphorus content in the
soil, as study showed that the application of phosphorus is
unlikely to increase seed yields if the concentration of avail-
able phosphorus in the soil exceeds 12 ppm [12].

Potassium (K) is also a key macronutrient, used by
plants for photosynthesis, sugar transport, water and nu-
trients movement, protein synthesis, and starch formation,
abiotic and biotic stress tolerance [13].

In addition to macronutrients, soybean is also respon-
sive to the use of micronutrients, such as molybdenum
and boron. Molybdenum in soybean is known to promote
root growth, stimulate the activity of nodule bacteria,
participate in phosphorus and nitrogen metabolism, and
enhance the synthesis of chlorophyll [14, 15].
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Given the importance of fertilizers, the present article
summarizes results of field experiments on the influence
of fertilizers on the significant traits of soybean.

Materials and methods

This study was conducted at the experimental
station of the Federal Scientific Vegetable Center. The
experimental was designed in a complete random block or
Fisher block, as we randomly allocated variants to blocks
of experimental units across blocks by a full draw without
discounts. Thus, we have 4 variants (K, B1, B2 and B3)
with 2 repetitions.

For the study, early ripe soybean cultivar “Lira” was
used. The cultivar was registered in the National Register
of Selection Results in 2003.

The fertilizer we assessed was a complex water-
soluble fertilizer Universal brand 18:18:18+ 3 MgO +
ME (LC “Voskresensk Mineral Fertilizers”), containing an
equal amount (18%) of water-soluble forms of nitrogen,
phosphorus and potassium, an easily accessible form of
magnesium and the six most important trace elements
(boron, copper, iron, manganese, molybdenum, and zinc).

It is made from environmentally friendly raw
materials, does not contain sodium, chlorine, and heavy
metals, quickly and completely dissolves in water. It
is designed specifically for the mineral nutrition of
agricultural plants throughout the entire period of their
growth and development. It is most effective during the
active growth stages of plants, as well as during periods of
stress caused by drought, waterlogging, disease damage,
pests, and other adverse factors.

The dosage was divided into four variants as follow:

— Variant K — 0 g/m?of fertilizer 18:18:18 + 3 MgO
+ ME;

— Variant Bl — 0.5 g/m? of fertilizer 18:18:18 + 3
MgO + ME;

— Variant B2 — 1 g/m?of fertilizer 18:18:18 + 3 MgO
+ ME";

— Variant B3 — 1.5 g/m? of fertilizer 18:18:18 + 3
MgO + ME.

These applications were carried out every 15 days,
starting from the twentieth day after sowing.

Two groups of variables were studied: plant growth
parameters (plant height and lower bob attachment height)
and yield parameters (weight of 1000 seeds, number of
pods (pes/plant) and number of seeds (pes/plant)).

Results and discussion

As aresult of our study, on the background of fertilizer
application (B1, B2, B3), we observed a decrease of the
plant height compared to the control (K) (Table 1).

Additional studies in the coming years will show if
the tendency to decrease plant height is due to fertilizer
application or environmental factors. We also looked the
lower pod attachment height, as if it decreases, it may
complicate mechanization. We also observed a decrease for all
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our variants with fertilizers (Table 2). The obtained attachment
height of the lower pods for B1 and B2 was a bit lower (12.1
cm and 12.65 ¢cm) than the minimal one registered in the
National Register of Selection Results — 12.8 cm.

An indicator of the quality of soybean seed material
is the weight of 1000 seeds, which largely depends on
soil moisture and precipitation during the growing season
period, cultivar, as well as the provision of life factors,
such as nutrients.

The weight of 1000 seeds did depend on the applied
fertilizers, with both variants providing an increase
(Table 3).

The variant B2 provided a bigger increase of 17.8% to
the control, and other variants (B2 — 5.6%, B3 — 13.5%).

Table 1. Plant height of the cultivar Lira,
depending on fertilizer application

Fertilizer Plant height Height increase to control
variants (cm) cm %
K (0 g/m?) 84.6 0 0
B1 (0.5 g/m?) 80.65 -3.95 4.7
B2 (1 g/m?) 70.9 -13.7 -16.2
B3 (1.5 g/m?) 69.15 -15.45 -18.3
LSD,, F<F,,

Table 2. Lower pod attachment height,
depending on fertilizer application

. Lower bob attachment
Fertilizer Lower pod attachment height increase to control
variants height, cm %

cm («
K (0 g/m?) 15.5 0 0
B1 (0.5 g/m?) 12.1 -3.4 -21.9
B2 (1 g/m?) 12.65 -2.85 -18.4
B3 (1.5 g/m?) 12.86 —2.64 -17.0
LSD,, F<F,

Table 3. Weight of 1000 seeds,
depending on fertilizer application

. ) Weight of 1000 seeds
Fertilizer Weight of 1000 .
A increase to Control
variants seeds (g)
G %
K (0 g/m?) 180.74 0 0.0
B1 (0.5 g/m?) 212.86 32.12 17.8
B2 (1 g/m?) 190.89 10.15 5.6
B3 (1.5 g/m?) 205.23 24.49 13.5
LSD,. F<F,

Table 4. Number of pods,
depending on fertilizer application

. Number of Number of pods increase to
Fertilizer
: pods control
variants
(pes/plant) pes/growth %
K (0 g/m?) 77.9 0 0.0
B1 (0.5 g/m?) 103.9 26 33.4
B2 (1 g/m?) 82.7 4.8 6.2
B3 (1.5 g/m?) 94.2 16.3 20.9
LSD,, F<F,
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Table 5. Number of seeds increase of 7-51 units from fertilizer application. For this
depending on fertilizer applic’ation trait, the variant B1 was also the most efficient, providing
an increase of 31.2%.
i ; Number of seeds increase
Ferg izer Number of seeds to control Conclusion
variants (pes/plant)
pes/growth % o o )
K (0 g/md) 1633 0 0.0 Application of fertilizers contributed to a decrease of
B1(0.5 g/m?) 2142 50.9 312 some traits (plant height and lower pod attachment height)
B2 (1 gm?) 170.5 75 44 and an increase in yield related traits (weight of 1000 seeds,
B3 (1.5 g/m?) 101 277 170 number of pods and seeds per plant).
LSD F<F The studied fertilizers’ variants did not have the same
05 f 05

effect, with the variant B1 showing a more significant effect
The applied fertilizers positively influenced the on the yield related traits. Given that Bl is lower dosage,

number of pods per plants (Table 4). From their application, it may be that high dosage may have a negative effect, and
the number of pods per plant increased by 5-26 units, with thus are not as efficient as the lower dosage.
the significant increase observed from B1. Data availability: The datasets generated during and/
Fertilizer application also positively influenced the or analyzed during the current study are available from
number of seeds per plant (Table 5). We observed an the corresponding author on request.
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_ BJIMAHUE PA3JIN4HbIX [03 YAOBPEHUA
HA XO03NCTBEHHO 3HAYMMbLIE NPN3HAKW COUN COPTA JINPA

B ctatbe npepcraBneHs! pe3ynbTatsl uccnenoBanui, nposeneHHsix B 20271 r. B nonesom onbite PIBHY “degpepans—
HbI HaY4HBIA LieHTp oBoLyeBofcTea”, B MockoBckou obnacTtu. V13yqan aghchekT BHeECEeHVIS yaobpeHVsi Ha pasnnyHble
XO3SIMICTBEHHO 3Ha4YMMbIe NPU3HaKy paHHero copta cov Jlvpa. [4nsa Haluero NccnefoBaHyisi Cronb30Bany yaobpeHvie
KOMIIIEKCHOE BOZopacTBopumMoe Mapku YHmsepcan 18:18:18+ 3 MgO + M3 (AO «BockpeceHckue MyHeparbHble
yaobpeHusy], cogepxallee pasHoe Konvu4ecTso (18 9] BogopacTBopyMbIx (hopm a3oTa, chocghopa v Kanus, Nerkogo—
CTYIMHYO (hopMY MarHusi U LLIECTU Hanbosee BaxHbIX MVKPO3neMeHToB (60p, Meab, Xene3o, MapraHeL, MonmMbaeH v
umHK]. Brinarve ynobpenns nayyqanu rno cnepyroryen cxeme: Kontpons (K, O r/m?2); Bapwant 1 -0, 5 r/MP ynobperus
(B1); Bapuart 2 — 1 r/M? ynobperusi (B2) n BapnaHt 3 — 1, 5 r/m? ynobperusi (B3). YcTaHoBreHo, 4To BHECEHME Y0~
6peHns okasarno cyLyecteeHHoe BrnsHWe (Fth<FOS5) Ha n3y4eHHbIe Hamy MpU3HaKku (BbICOTa pacTeHUs, BbICOTa NPUKpe—
rnenvst HuxHero 606a, macca 1000 cemsiH, 4mcno 60608 v cemsiH Ha 1 pacteHum coum). 1o npy3Hakam BbICOTkI pac—
TEHWIS1 Y BbICOTbI MPUKPENeHUs: HYXKHero 606a BbISBIEH OTPULIATENbHbIN 3(DGhEKT BHECEHWS yNOBPEeHVIs], T.K. OTMEYEHO
YMEHbLLIEHWE BbICOTbI pacTeHns Ha 4,7%, 16,2% v 18,3% pans BapuaHtos 1, 2 1 3, cOOTBETCTBEHHO; Y YMEHbLLIEHVE
BbICOTbI MPUKperneHxs HuxHero 6oba Ha 21,9%, 18,4% v 17% pna atvx BapuaHToB. BHecéHHble yaobpeHus crnocob—
CTBOBanM yBenMHeHnio Konm4vectsa 60608 Ha 5—26 LUT./pacT., Konnm4ecTsa CeMSIH Ha pacTeHuss — Ha 7—51 wwit./pacT.
o cpaBHeHwo ¢ KoHTponem. OT BHecerus yaobpeHni macca 1000 cemsH ysermyumsanace Ha 10,15—32,12 r.
Cpepv n3yveHHbIX 403 yaobpeHui Hanbonee BnvisiHve okasan BapuaHt B1 (0,5 r/m?).

KnioueBble cnoBa: cos, [J03bl yA06PEHWIA, MOPIONOrMiecKme NpruaHaKky, yoobpeHue, CTPYKTYpa U Ka4ecTBO ypoxas.
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A field experiment was carried out in the field of Field Crops Department, College of Agricultural Engineering Sciences,
University of Baghdad, Al-Jadriya, 2017-2018, to study the effect of spraying stages and concentrations of kinetin and licorice root
extract on wheat growth. A factorial experiment in Randomized Complete Block Design (RCBD) with three replicates was followed.

The first factor represented by the stages of spraying including the stage of tillering, booting and anthesis (51, S2 and S3 respectively).
The second factor included five treatments involved CO: comparison treatment (water spray only), C1: 150 mg/L of kinetin, C2: 150
mg/L of the licorice root extract, C3: 150 mg/L of kinetin + 150 mg/L of the licorice root extract and C4: 75 mg/L of kinetin + 75 mg/L
of the licorice root. The results showed that the spraying at tillering stage was superior by giving the highest means for most studied
traits including height of the plant, the chlorophyll index (SPAD value), the area of flag leaf and the number of tillers, which reached
97.39 cm, 52.66 SPAD units, 57.85 cm? and 482.68 tillers per m?, respectively. The spray treatment C3 was superior by giving
the highest average height of the plant, the chlorophyll index (SPAD), the flag leaf area cm? and the number of tillers with recorded
means of 100.98 cm, 53.83 SPAD units, 63.47 cm? and 549.36 tillers per m?, respectively. As for the interaction treatment, (3
was superior at tillering stage by giving the highest average plant height (101.87 cm), chlorophyll index (55.92 SPAD units),
the flag leaf area (67.67 cm?) and the number of tillers (590.70 tillers per m?).

Introduction

The agricultural situation in Iraq is deteriorating due
to several reasons, including the lack of using the advanced
agricultural systems. Despite the importance of wheat plant
as a strategic crop in the world in general and in Iraq in
particular as it is the main food for the population, but
the production does not meet the needs of the individual
as wheat yield at the area of 147.88 hectares was 3.30 t/
ha in 2016 (Statistic of Agricultural Economics Research
Department, 2016). In order to improve agricultural situa-
tion, several researches have been carried out using modern
methods in farming systems, including growth regulators
that can be considered a biologic chemical tool that play an
important role in regulating physiological processes which
are positively reflected on plant growth and yield. Kinetin
is one of the most important growth promoters of plants
because it has a major role in elongation of cells and thus
increase growth (Taiz and Zeiger; 2010).

(Sakri and Shireen,2009) demonstrated that spraying
cytokinin on wheat plant at a concentration of 80 mg/L at
the beginning of the tillering stage resulted in a significant
increase in plant height by 18.4% compared with the
comparison treatment (sprayed with water only). (Saif
al-din, 2016) found spraying kinetin at a concentration of
30 mg/L for two varieties of wheat — Ciccio and Anforeta
— after 39 and 49 days of planting led to increase in plant
height (14.20 cm and 16.80 cm, respectively) for both
cultivars compared to the control treatment while there
was insignificant effect of spraying stages on the plant
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height. Mohammed, (2013) detected that spraying kinetin)
5 mg/L) on wheat plant in the stage of booting for two
seasons led to a significant increase in the area of flag
leaf amounted to 32.55 and 29.80 c¢cm? for both seasons
compared to control treatment at the period of elongation
which amounted to 28.23 and 26 18 cm?* and 19.39 and
18.20 cm?, respectively, for both seasons.

Asaduzzaman et al.( 2010) found that spraying the
kinetin at a concentration of 50 mg/L at the beginning of
tillering stage of the wheat plant led to an increase in the
number of tillers reaching 687 tillers per m? while the com-
parison treatment gave 512 tillers per m*. Hussein (2015)
studied the number of growth regulators and plant extracts
for three stages spraying on wheat plant and found that
kinetin spraying treatment at a concentration of 100 mg/L
at tillering stage exceeded by giving the highest number of
tillers (402.8 tillers per m?), the highest index of chloro-
phyllin the leaves (45.96 SPAD) and a significant increase
in the area of flag leaf which amounted to 55.16 and 55.31
cm? for both seasons, respectively, in comparison to water
spraying treatment for the same stage, which amounted to
41.68 cm? and 40.31 cm?, respectively.

The modern scientific trend is to preserve the envi-
ronment and health, researchers have resorted to the re-
placement of many nutrients and the use of plant extracts,
which are cheap and easy to use. Licorice extract is one of
the most important plant extracts used as an alternative to
chemical compounds (Sadeq et al.,2002); (Saleh et al.,2013)
demonstrated that spraying natural extracts (including
licorice extract) on several crops, including wheat, resulted
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in an increase in plant height (79 cm) compared to the
treatment without spraying which gave 60 cm. In a study
on wheat yield, Hussein (2002) explained that spraying
plants with licorice extract led to increase leaf content of
chlorophyll. Furthermore, Nasrullah et al. (2011) revealed
that wheat spraying with licorice root extract at a concen-
tration of 25% at the tillering stage increased the number of
tillers (206.9 tillers per m?) compared with the comparison
treatment, which gave 173.2 tillers per m?and an increase
in the leaf area (66.1 cm?) while the comparison treatment
gave 53.8 cm?. AL- Baldawi et al.,(2017) reported that the
use of the root extract of the licorice at 100% concentration
had the same effect of the growth regulator and did not
differ significantly in the area of the flag leaf as it reached
53.70 cm? compared with the comparison treatment which
gave 40.80 cm’. In addition, it resulted in the highest plant
height (100.10 cm), compared to the comparison treat-
ment that gave 85.50 cm. Safi and Al Fayad (2018) found
the kinetin treatment +licorice root extracts 150 mg/L+150
mg/L was the best spraying treatment giving the highest
average in spikes number per m* reached 470.46 spikes
per m?* and grain number reached 62.13 grains per spike
and gave the highest grain yield of 5.74 t/ha.

According to the importance of growth regulators
and plant extracts, the present study is to investigate the
best stage of kinetin and licorice extract spraying as well
as the best concentration of sprayed treatments.

Materials and methods of work

A field experiment was carried out in the fields
of the College of Agricultural Engineering Sciences —
University of Baghdad — Al-Jadriya to study the effect of
the spray stages of the kinetin and the licorice extract in
some growth characteristics of wheat for the agricultural
season 2017-2018 in a factorial experiment according to
the design of the RCBD with three replicates. The first
factor involved the stages of kinetin spraying and licorice
extract. Represented as:

S1 — Tillering;

S2 — Booting;

S3 — Anthesis.

The second factor includes concentrations of kinetin
(150 mg/L), licorice extract (150 mg/L), kinetin (150 mg/L)
+ licorice extract (150 mg/L), and kinetin (75 mg/L) +
licorice extract (75 mg/L) in sequence and symbolizes Cl1,
C2, C3 and C4, respectively, in addition to the comparison
treatment (spraying with water only) which represented
by CO:

CO — Comparison treatment;

C1 — Kinetin 150 mg/L;

C2 — Extract of licorice 150 mg/L;

C3 — Kinetin 150 mg/L +licorice extract 150 mg/L;

C4 — Kinetin 75 mg/L + licorice extract 75 mg/L.

Random samples were taken from the soil of the field
and for different sites of the experiment soil at a depth of
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0-30 cm prior to planting and analyzes were carried out
for the purpose of knowing the properties of the chemical
and physiological soil as shown in (Table 1). The soil of the
experiment was plowed with two orthogonal plows using
a plow, and the soil was softened with disk compasses.
The experimental land was divided in to 2x2 unit. Each
experimental unit included 10 lines with 20 cm distance
between lines. The seeds (IBAA 95) were planted with a
seed rate of 120 kg/ha and a depth of 5 cm on 15 November
2017. Nitrogen fertilizer (200 kg/ha) was added in the
form of urea (N 46%) in four batches at the beginning of
cultivation, at stage of three full leaves appearance (ZGS:
13), at stage of second node appearance (ZGS: 32) and
at booting stage (40ZGS) according to the measurement
of Zadoks et al. (1974). The phosphate fertilizer (P205)
was added one batch at planting at the rate of 100 kg/ha
in the form of superphosphate (P205: 45%) (P: 20%),
(Jaddoa, 1995). Potassium fertilizer was added (60 kg/ha)
in the form of potassium sulfate (K: 41.5%) and in three
batches when planting, tillering and booting (Abu Dahi
et al., 2009). The field was covered with nets to protect
birds. Crop service operations (watering and weeding)
were conducted according to plant needs.

Preparation of spray solutions

Preparation of kinetin Solution: The kinetin solu-
tion was prepared according to the required concentrations
by dissolving 1 g of kinetin powder in distilled water and
adding 50% ethanol alcohol as an adjuvant with 3-5 drops
of HCl and at 50°C for 15 minutes. After dissolving, the
volume was completed to one liter to give a solution of
1000 mg/L. Then after, 150 ml/L was prepared by tak-
ing 150 mL of the original solution (1000 mg/L) and the
volume completed to 1 liter of distilled water. To prepare
75 mg/L, 75 ml of the original solution was taken and
completed to 1 liter of distilled water.

Preparation of licorice extract: The water extrac-
tion method was used, weighing 15 g of licorice roots after
drying and grinding well and put in 1 ml of hot water
90-100°C for 3 hours. Then filtered with filter paper and
the leachate containing active ingredients was collected and
put in a darkened beaker with tightly sealed. The solutions
were sprayed in the early morning using the dorsal spray
and the use of Zahi material to break the surface tension
of the selected stages in the study according to the method
of (Zadoks et al., 1974).

The characteristics studied

Plant height (cm). Measured as an average for the
height of ten plants randomly selected from the guarded
lines and the main stems from the surface level of the soil
until the spike of the main stem.

Area of flag leaf (cm?). According to method de-
scribed by Thomas, (1975), the area of flag leaf was cal-
culated from the mean of 10 major stem cells randomly
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selected from each experimental unit through the following
equation:

Area of flag leaf = length of flag leaf x
x width at midpoint x 0.95

Chlorophyll index (SPAD). Chlorophyll index
was measured at field as five flag leaves using SPAD-
502 device. After the arrival of plants to full maturity,
they were harvested on 25 April 2018 and the area of
50x50 dimensions of each experimental unit has been
determined, and after the plant extraction (from the roots)
of the mentioned area, 10 plants were randomly taken to
calculate:

Spike length (cm). The spike length is the length of
the part of the base of the spike to the end of the spike.

Total number of tillers. It was calculated from the
harvested area of 25 cm? per experimental unit at harvest
and then converted to square meter (m?).

Statistical analysis. The data were analyzed by
using the least significant difference (LSD) to compare the
averages of the treatments at a significant level of 5% using
the Genestat program (Steel and Torrie, 1980).

Results and discussion

Plant height. The results of Table 1 showed a
significant difference in the spraying stages of the different
treatments and the interaction between them in the
average height of the plant. The sprayed plants at the
stage of tillering gave the highest mean height of 97.39
cm which did not differ significantly from the spraying in
the booting stage which recorded a height of 96.49 cm,
additionally. The results of Table 1 showed that C3 was
superior by giving the highest plant height of 100.98 cm
with an increase of 13.32% compared with the comparison
treatment which gave the lowest height of 89.11 cm. While
same table showed that the highest height of the plant was
in C3 at the tillering stage at 101.87 cm with an increase
of 16.02% compared to the comparison treatment, which
reached a height of 87.80 cm. The increase in plant height
when treated with kinetin and licorice extract may be
due to their physiological role in the plant. Kinetin has
an important role in activating absorption and transfer
processes of mineral elements and increasing nucleic acids,
thus providing the necessary materials for cell division
(Delloloio et al, 2007). Licorice extract is considered as

important factor in stimulating the growth due to the
content of mevalonic acid which starts the synthesis of
gibberellin, and has same behavior of gibberellin in its
physiological effect by increasing vegetative growth (Saleh
etal.,2013). These results are consistent with Hussein (2015)
who revealed that spraying with kinetin and licorice extract
resulted in a significant increase in plant height.

Chlorophyll index in leaves (SPAD):

The results of Table.2 showed significant differences
of the different stages and treatments in the average of
chlorophyll index (SPAD) in leaves. The plants treated at
the tillering stage gave the highest rate of the chlorophyll
index with mean of 52.66 SPAD units compared to the
treatment at the stage of Anthesis, which gave the lowest
chlorophyll index of 51.08 SPAD units. This increase in
spraying at the tillering stage may be attributed to the role
of kinetin in inhibiting some chlorophyll enzymes (Idris,
2007). These results are consistent with Hussein (2015)
who indicated a significant increase in leaf content of
chlorophyll when spraying at the tillering stage.

The results of Table 2 revealed that the highest increase
in the average of chlorophyll index was in the treatment
of C3 with value of 53.83 SPAD units with an increase of
9.01% compared to the comparison treatment which gave
49.38 SPAD units while C1 did not significantly differ from
C2 chlorophyll index. The increase in chlorophyll in leaves
may be due to the effect of spray treatments on the role
of kinetin in the formation and retention of chlorophyll
by its ability to withdraw nutrients from the soil to the
developing peaks and leaves as well as increase the carbon
fixation, which increases the formation of the required
carbonate structures for the construction of chlorophyll (Al
Sabbagh, 2016); Brault and Maldiney, 1999). Furthermore,
the importance of licorice extract due to its containment
of carbohydrates and mineral elements, and the most
important of which is magnesium, that increases the con-
tent of leaves chlorophyll (Grieve, 1995). These results are
consistent with (Ibrahim et al., 2009) and (al-Hadithi, 2008)
who noted that the significant increase in the content of
leaves chlorophyll when spraying cytokinin and spraying
with licorice extract on wheat plant. Table 2 indicated that
there was no significant interaction between the different
stages and the different spraying parameters. Although
there were no significant differences, it was observed

Table 1. Effect of spray stages and different concentrations of kinetin and the licorice extract
on the average plant height (cm)
Stages of spraying Spraying treaument Averages
Co0 Cl Cc2 C3 C4
S1 (Tillering stage) 87.80 99.27 100.77 101.87 97.27 97.39
S2 (Booting stage) 89.07 99.07 99.97 100.87 92.97 96.39
S3 (Anthesis) 90.47 97.90 97.67 100.20 91.57 95.56

LSD, . 2.86

Average 89.11 98.74 99.47 100.98 93.93

LSD, . 1.65
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Table 2. Effect of spray stages and different concentrations of kinetin and the licorice extract
on the chlorophyll index (SPAD) in wheat plant leaves
Stages of spraying opraying treatment Averages
Co Cl C2 C3 C4
S1 (Tillering stage) 50.19 53.70 52.27 55.92 51.24 52.66
S2 (Booting stage) 48.73 51.77 51.93 52.98 50.15 51.11
S3 (Anthesis) 49.22 52.23 51.21 52.61 49.77 51.08

LSD,,. N.S 0.84

Average 4938 | 5256 | 5180 | 5383 | 5038

LSD,,. 1.09

that the C3 at the stage of tillering recorded the highest
average chlorophyll index which was 55.92 SPAD units
with an increase of 11.41% compared to the comparison
treatment for the same stage where the chlorophyll index
was 50.19 SPAD units.

Area of flag leaf (cm?). Table. 3 showed the significant
effect of the various stages and treatments of spray and the
interaction between them on the area of the flag leaf. The
spraying treatment C3 at S1 stage was superior by giving
the highest average area of flag leaf with recorded mean of
57.85 cm? compared to the spray treatment at the anthesis
stage that gave 53.42 cm?”. Moreover, significant differences
in the average area of the flag leaf were noted where C3
gave the highest average (63.47 cm?) with an increase
of 48.22% compared to CO that gave the lowest average
area of the flag leaf (42.82 cm?). This result is consistent
with Mohammed (2013), who showed that spraying wheat
plants with kinetin resulted in a significant increase in
flag leaf area. As shown in Table 3 there were significant
differences between the different spraying stages and the
different spray concentrations whereas C3 at stage S1 gave
the highest average of flag leaf (67.67 cm?) with an increase
ratio of 66.30% compared with CO (sprayed with distilled

water). The increase in the average area of the flag leaf was
due to the role of kinetin and licorice extract because both
of them were at the same spraying stage.

The results of Table. 4 indicated that there were signifi-
cant differences between the spraying stages and different
concentrations as well as the interaction between them in
the average number of tillers. The spraying treatment at
S1 gave the highest mean of tillers (482.68 tillers per m?)
compared to the spray treatment at stage S3, which gave
the lowest average number of tillers (422.94 tillers per m?)
with an increase of 14.12%, because the stage of tillering
is the most important stage in the growth stages of wheat
for its direct reflection on the number of tillers. The results
of Table 4 indicated that the C3 gave the highest mean
number of tillers (549.36) with an increase of 81.64% com-
pared to CO while C1 and C2 did not differ significantly
in the effect on this trait, and recorded means of 462.00
and 444.73 tillers per m?* respectively. The reason for the
increase in the total number of tillers when spraying on
kinetin may be due to its role in stimulating cell differen-
tiation, specialization, and work to liberate the tillers from
the inhibition resulting from the apical dominance, which
increases their number (Ma and Smith, 1991; Shakibara et

Table 3. Effect of spray stages and different concentrations of kinetin and the licorice extract
on the average area of the flag leaf (cm?)

Stages of spraying Spraying treatment Averages
CO0 Cl C2 C3 C4
S1 (Tillering stage) 40.69 60.81 60.44 67.67 59.61 57.85
S2 (Booting stage) 45.74 59.22 56.64 62.81 56.49 56.05
S3 (Anthesis) 42.03 55.04 55.52 60.55 53.96 53.42
LSD,,, 2.69 1.20
Average 28 | 58.36 | 5753 | 6347 | 56069
LSD,,. 1.55
Table 4. Effect of spray stages and different concentrations of kinetin and the licorice extract
on the average number of total tillers (tillers per m?)
Stages of spraying Spraying treaiment Averages
Co Cl C2 C3 C4
S1 (Tillering stage) 326.70 507.30 508.00 590.70 480.70 482.68
S2 (Booting stage) 257.30 417.30 445.30 566.70 450.70 427.46
S3 (Anthesis) 323.30 409.30 432.70 490.70 360.00 422.94
LSD,,. 66.39 29.69
Average 302.43 444.63 462.00 549.36 430.46
LSD,,, 38.33
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Table 5. Effect of spray stages and different concentrations of kinetin and the licorice extract
on the average spike length (cm)
Stages of spraying Dpraying treaument Averages
Co Cl 2 C3 C4
S1 (Tillering stage) 11.49 12.44 12.45 13.14 12.30 482.68
S2 (Booting stage) 10.63 12.42 12.58 12.97 12.30 427.46
S3 (Anthesis) 11.13 12.13 12.42 12.33 12.08 422.94

LS.D,,, N.S N.S

Average 1108 | 1277 1248 | 12.81 | 1197

LSD,,, 0.69

al, 2006). However, the significant increase in the number
of tillers in C3 at the tillering stage (S1), 590.70 tillers per
m?* with an increase rate of 80.80% compared with CO
(treated with distilled water) for the same stage, which
gave 326.70 tillers per m?*. The increase in the number of
tillers after spraying kinetin and licorice extract together
at the early stage of plant growth may be due to improved
vegetative growth traits and, thus, increased cell elonga-
tion, reflecting a positive increase in the number of tillers.

Spike length. Table 5 Showed that there were insig-
nificant differences in the different spray stage also showed
that there were significant differences in the different spray
treatments, C3 (kinetin 150 mg/L + licorice extract 150
mg/L) was superior with a mean length of 12.81 cm with
an increase of 12.63% compared with CO which gave the
lowest length of spike (11.08 cm). The increase in spike
length after spraying the kinetin and licorice extract may
be attributed to their significant effect on plant height

(Table 1), thus, increasing the efficiency of the sun’s rays
and thereby optimizing photosynthesis as well as increas-
ing the products of this process and their reflection on the
spike length. The obtained result was in agreement with
Al- Baldawi et al. (2017) who found that the use of growth
regulators or plant extracts reflected positively on the
characteristics of growth, including the length of spike. The
result of Table 5 showed insignificant differences between
the spray stages and the treatments under study in the
length of the spike trait. Although there were insignificant
differences, C3 (kinetin 150 mg/L + root extract 150 mg/L
at S1 stage gave the highest mean length of a spike of 13.14
cm while CO gave the lowest mean of 10.63 cm.

In conclusion, this study indicated a preference for
spraying kinetin and licorice extract together with high
concentrations, and in order to obtain an increase in the
vegetative growth, it was recommended to spray at the
tillering stage.
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BO3AENCTBVE KUHETUHA N 3KCTPAKTA COJIOOKW
HA NOKA3ATEJI POCTA NMWEHWLbI

Viccneposanus nposoaunvck Ha nonsx JenaprameHTa rnonesbix KynbTyp Konnegxa cenbCcKoX03sMCTBEHHbIX MH—
XXeHepHbIx Hayk bargapckoro yHyueepcuteta (p—oH Anb—[xanpusa, bargaa, Vipak] B 2017-2018 rr. Uenb paboTte!
3aK/oYanach B U3y4eHun OerCTBUs perynsaTopoB pocTa B 3aBUCUMOCTY OT CTaAUM PasBUTUS PACTEHWN, 8 TAKXKEe
BIVISIHUS KOHLIEHTPaLMA KUHETUHA W 3KCTPAKTa KOPHS! CONMOAKM Ha POCT MLLEHULbI. KCrepuMeHTasbHbIe Uccrieno—
BaHUsI MPOBOAVIVCH B TPEX(HaKTOPHOM MOSIEBOM 0nbITe. B cxeme onbIToB rno nepBomMy (hakTopy U3y4anochk BIUSHUE
cTaguv pasBUTYSE PACTEHWI MLLEHWLbI NPY MPOBEREHUM OnpbICKuBaHwi: Kywerve (S 1), Bobixog B TpyoKy (S2),
ysetenue (S3). Bo BTopom ¢hakTope paccmaTpyBanock BAUSHWE KOHUEHTpauuy perynsatopos pocTta: CO — KOHTPOIib
(onpbickuBanue Bogovi), C1 — 150 mr,/ n kuHetuHa, C2 —150 mr,/n akcTpakTa kopHs conogku, C3 — 150 mr/n
kuHeTtuHa + 150 Mr,/ n akcTpakTa KopHs conogku, C4 — 75 mr/n kuHetuHa + 75 Mr,/n kopHs conogku. CornacHo
rosny4eHHbIM pesynbTaTaM, 60bLUMHCTBO U3Y4aeMblX oKasaTene UMenn HanbosnbLUMe CPEHNE 3Ha4YEHWS rpu
ONpPbICKUBaHN PACTEHWV MLLEHWLbI B ¢ha3y KyLLEHWS, 8 UMEHHO: BbicoTa pacTeHu — 97,39 cm, uHaekc conepxxaHus
xnopogpunna — 52,66, nnowyage ¢hnarosoro nucta — 57,85 cM? v konnvecTtso noberos — 482,68 wt./MP. VI3 Bcex
[031POBOK JTy4LLUMM 0Ka3arcs BapuaHT ¢ obpaboTtkov nocesos 150 mr,/n kuHeTuHa + 150 Mr,/n 3KCTpakTa KOpHsi
cornopku, rae bbinv nonyYeHel MakcumMarnbHbIe cpeaHve nokasatenu BbicoTsl pacteHw (100,98 cm), nHpekc co—
nepxanus xnopogpunna (53,83), nnowage ¢hnarosoro nucta (63,47 cMP) n konvndecTso noberos (549,36 LT,/ M?).
PesynbTatsi, nony4eHHbIe rpv onpbickusaHuy pacteHuii pactsopom 150 mr,/ n kuHetunHa + 150 mr,/ i skcTpakTa
KOpHS1 conofku B ¢hasy KyLLEHWs1 MPEBOCX0AWV BCE OCTarnbHbIE BAPUAHTbI U UMENV CEAYIOLLME 3HAYEHVIS:
BbicoTa pacteHu — 101,87 cm, nHaekc copepxaHus xnopocpunna — 55,92, nnowyans chnarosoro nucta —
67,67 cM?, konnyecTso noberos — 590,7 LuT./M?.

KnioueBble cnoBa: KUHETVH, 3KCTPaKT COMNOAKW, NLUEHNLE, BbICOTa PACTEHUN.
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Mopdpomerpuyeckana xapakrepucTuka xenygxka

Y AMNOHCKUX rneperneJsos
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C. b. Cenesnes’, [lpamy Mopomo’, I' .A. BeTtowknHa?

"Poccumncknii yHMBEpPCUTET ApYXX6bl HAPOAOB,
2MIrABMub — MBA nmenn K.W. CkpsibuHa,
seleznev1961@mail.ru

o3HaHue mopghonozudeckux ocobeHHocmeli nuujesapumensHoli cucmeMsl nepenesios 0aem 803MOXHOCMb UeieHanpasaeHHo20
B/IUSAHUSA HA UX pa3sumue, UCNOJIb3ys pazsedeHue U CesleKyUto 8 HyXHOM HanpasaeHuu. Llensio uccnedosanus A8saack
MopgoMempuYyecKas OUeHKa enyoKa ANOHCKUX Nepenesios U paspabomra Ha 0CHOBe NOJyYeHHbIX OaHHbIX e20 UHeliH020 UHOeKCa,
ompaxarowe2o npoyeccs! hopMUpOBAHUS XeayOKa U NO3BONAIOE20 BbISBUMb B3AUMOCBA3b MeX Oy e20 BHeWHUM 00JUKOM U
CMPYKMYpPHbIMU 371eMeHmamu, onpedenaioUMU e20 BHYMPeHHIO apXumeKmoHuKy. B pesynsmame uccnedosaHus ycmaHosneHo,
Ymo 071 )enyoKa ANOHCKUX nepenesos, COCMosLWe20 U3 0BYX Kamep (Kene3ucmozo U MbILeYH020), XapakmepHa onpedesneHHas
803pacmHas cmaduliHocms gopmuposarus. [Jo 30-cymoyHo20 803pacma Hauboiee UHMEHCUBHO pacmem xene3ucmsili omoen
JKenyoKa, a MbileYHbil omden ¢opmupyemcs u 0ocmuzaem OKOHYaMeNbHO20 pa3sUMUSA MoJibKo K 90-cymoyHomy so3pacmy,
Ymo noomsepxdaemcs duHamuKol mopghomempuyeckux nokazamenedl. Ymo xe kacaemcs nuHeliHo20 UHOeKca xenyoKa, mo 8
nepuoo BbIYNIEHUS Y ANOHCKUX Nepenesios OH UMeem MaKcuMabHoe 3HayeHue (24%) u csudemesnbcmsyem o cnocob6Hocmu
nuwesapumensHoli cucmemsl K NOSHOUeHHOU (yHKYUOHANbHOU Hazpy3ke. K MomeHmy nonosoeo co3pesaHus 0aHHsI nokasamens
3HaYumMesbHo CHUXaemcs 00 15,3%, Ho K MoMeHmYy AliueKNaoKu 8HOBb yBeauyusaemcs 00 21,2%. [lony4eHHble pe3ynbmams!
Heobx00uMo y4umsIB8aMb NPU COCMABAGHUU PAYUOHA KOPMAHUSA doMawHel nmuuybl 015 NOyYeHUs MAKCUMAbHOU AUYHOU
npodyKkmusHocmu.

KnioueBbie cnosa: nepeneskun, aHatomus, MOp(bOMeTpI/Iﬂ, XeNyAoK, Xene3nucTbll 0TAeN Xenyaka,

BBeaenue

[TeperieAOBOACTBO SIBASIETCSI BBICOKOIIPOM3BOAU-
TEABHOTI OTPACABIO TITUIIEBOACTBA, KOTOPASl PA3BUBAETCS
CTPeMUTEeABHBIMH TeMITaMuL. VIHTeHCUBHOE CTIOAB30BaHYIE
OpraHu3Ma IeperieAOK — OCHOBA TEXHOAOTWM OTPACAU.
TeXHOAOTMYECKUTL [IPVIeM T10 BBIPAIIUBAHIIO [ITHITbI MOYKET
ObITb OOpeyeH Ha HeyAady, eCAU OH IIPOTUBOPEUUT CTPYK-
TypPHO-(QYHKIIMOHAALHBIM HOPMaM IITHIIbL 1 HAPYIIIAeT ee
romeoctas [1, 5]. Iepereaa 00AAQIOT BBICOKOU SIMUHOM
[IPOAYKTUBHOCTBIO, HO MX MOpdoaornueckue ocobeH-
HOCTH M3y4eHbl HEAOCTATOUHO. [109TOMY MCCACAOBAHUIS,
HAIpaBAeHHbIE HA BBIICHEHVE MOP(OAOTUYECKIX CBS3eN
Pa3ANYHBIX CHCTEM OPraHU3Ma IIeperieAoB, a NMeHHO
IIUIeBAPUTEABHO CUCTEMBI [IPEACTABASET HAYIHO-TIPAK-
TIYeCKUIl MHTepeC. B pereHun AdHHOT IIPOOAEMbI BAXKHO
06paTuTh BHIMaHVe HA BO3PACTHYIO MOP(OAOTHIO, KOTO-
past pacKpbIBaeT OHTOTEHETHIeCKIe [IPOLeCChl PA3BUTILS,
6AaroAapst e, MOXKHO OOHAPYKNUTH HAMOOAee BASKHBIE T1e-
PUOABI CTAHOBAGHYISI CUCTEM OPraHU3Ma, YTO 00ecIievrBaeT
TOBBIIIIEHNE SITYHOT TIPOAYKTUBHOCTH Tieperieaos [4, 8].

JKeAyAOK y TITHIL SIBASIETCSI [IEHTPAABHBIM OPraHOM
IIUIIeBAPEHNSI, TAe [TPOUCKXOAUT HanboAee MHTEHCHBHOE
IepeBapriBanme Kopma [ 7]. AAeKBaTHOe pas3BUTIIE JKEAYAKA
HATIPSIMYIO BAVSIET HA POCT 1 [IPOAYKTHUBHOCTD AIOOOTO KN~
BOTO OPraHKU3Ma, B YaCTHOCTH, SIIOHCKOTO reperieAa. V13-
yueHre 0COOeHHOCTel POCTa 1 PA3BUTISI AAHHOTO OpraHa
SIBASIETCSI KAIOUOM K TIOHVIMAHUIO MEXAHN3MOB BAVSIHUSL HA
OpPraHu3M B [10CTIMOPHOHAABHOM OHTOTEHe3e.

Ne1 2022 Teopernveckue u npuknagHbie npoénemsi AMK

MbILLIEYHbI OTAEN XKEeNyAKa, IMHENHbI MHAEKC Xenyaka

MaTepnaA 1 METOABI UCCACAOBAHUA

lccaeaoBaHE BBITIOAHSAOCH B SKCIIEPUMEHTAABHO
Hay4HO-MCCACAOBATEALCKON Aa0OpaTOpUM 1 BUBApUn Ae-
NapTaMeHTa BeTePUHAPHON MEAULIMHbI ATPapHO-TeXHOAO-
TTYeCKOro MHCTUTYTA Poccuiickoro yHuBepcuTeTa APY>KOb
HapoAOB B 11epuoA ¢ 2019 1o 2022 rr. O6beKTOM UCCACAO-
BAHNI SIBASIAVICH SITIOHCKIE TIepPerieAd SCTOHCKON TIOPOABL B
OIIpeACACHHBIE 3TAIlbl IOCTIMOPUOHAABHOTO OHTOTCHE3a:
HEOHATAABHBIN (CyTOUHBIe), I0BeHAABHBIN (30-AHEBHbIE),
110AOBOTO co3peBaust (60-AHeBHbIE) 1 MOPHOPYHKIN-
onaapHOH 3peroctrt (90- u 240-aAHeBHbIe). Kaskablil U3
AQHHBIX 9TAIOB XaPAKTEPU3YeTCsl ONPEACACHHBIMI 0CO-
GEHHOCTSIMU 1 MEET Pa3AUIHYIO IIPOAOASKUTEABHOCTD Y
TIePerIeAOB, TIO3TOMY C IIeABIO TIOBBIIICHNSI OO bEKTUBHOCTH
Pe3yABTATOB MCCACAOBAHUS MaTepuaA OpaAu B CEpeAVHe
OIIPEACACHHOTO 3Talla OCT3MOPUOHAABHOTO OHTOTEHE3d
B KOAMYECTBE 3—5 3K3eMIIASIPOB Ka’KAOU BO3PACTHOM
TPYIIIbL. YCAOBUSI COACPIKAHMS 1 KOPMACHUS! SITTOHCKUX
TIeperieAOB COOTBETCTBOBAAU 300TeXHUYECKUM HOpPMaM,
IIPEABSIBASIEMBIM K AdHHOMY BUAY IITHIIbL B YCAOBUSIX IIPO-
MBIITIACHHOTO Pa3BeACHUS.

MatepraroM NCCAEAOBAHUIL CAYIKIA JKEAYAOK, TIOAY-
YEHHbII1 OT KAMHUYECKI 3A0POBBIX SITIOHCKIX TIEPETIeAOB,
KOTOPBII1 N3Y9aACs IIPU ITIOMOIIN MAKPO- 1 MUKPO-TIperia-
pupoBanst, MOpOMeTpUN 1 OMOMETPUUECKOTO aHAAN3A
M3yuaeMbIX CTPYKTyp. OTIpenapupoBaHHBIN JKEAYAOK
TIeperieAOK B3BEIINBAAN Ha SACKTPOHHBIX BECAX AASL OTIPe-
AeAeHUst a0COAIOTHOM MACChl B TpaMMax. Aaaee BEIYUCAIAN
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Ta6n. 1. [ivHaMmuKa pocTta Maccbl TeNna U MHAEKCA MaCCUBHOCTHU Y ANOHCKUX Nepenesios

Bospact mrm, cy N Macca Teaa TieperieAoB, T AAMHA TyAOBUIIA, CM VIHAEKC MACCHUBHOCTH,
M+m Mxm %
1 3 8,03 £0,06 3,33+0,15 2,41
30 5 171,41+1,18 6,45+0,14 26,57
60 5 186,68+1,81 7,77+0,08 24,02
90 5 211,25+1,49 8,58+0,05 24,62
240 3 215,22+3,56 8,80+0,08 24,00

Tabn. 2. Bo3pac1’uaa AWHAMUKA AJIUHBI MbILLEYHOTO U XKeNe3nUCToro oTaesNoB XXeJlyaKa y ANOHCKUX nepenenos

O61mas AAMHa, B ToM umcae otaeabt, MM (M+m)
Bospact nTunpl, cyT. n - -
MM JKEAE3UCThIN )KCZ\YAOK MBIIII€YHbIN )KC]\YAOK
1 3 18,42+0,02 06,02+0,02 12,4+0,01
30 5 35,26+0,05 13,63+0,05 21,63+0,04
60 5 39,61+0,02 14,21+0,03 25,4+0,02
90 5 45,70+0,02 16,63+0,02 29,07+0,03
240 3 42,13+0,05 16,08+0,04 26,05+0,06

OTHOCUTEABHYIO MACCY AAsL OPTaHa B TIPOTIEHTAX OT 00111eit
MACCHI TITUTTBL. MopdhoMeTpudecKre TIOKA3aTEAN JKEAYAKA
(AAMHA, TIUPUHA) OTIPEAEASAW TIPW TIOMOIIIM IIITAHTeH-
IIUPKYAS B MUAAVMETPAX ¥ HA UX OCHOBE PACCUUTHIBAA
AVHETHBIN MHACKC JKEAYAKA TITUIIBL. BromeTpudeckuil aHa-
A3 1IUPOBOTO MATEPUAAA TIPOBOAUMAY C UCTIOAB30BAHUEM
OOHOBAEHHBIX METOAOB TAKeTa BAPUAIIMOHHOTO AHAAM3A
AannbIx Microsoft Excel 2010.

Pe3yabTaThl HCCACAOBAHUS
" UX 00Cy’RKACHUE

JKeAyAOK y SIIOHCKUX T1EPeIeA0B COCTOUT U3 ABYX
vacreil: skeaesuctont (pars glandularis), rae BerpabaToisa-
I0TCS1 TINIIeBAPUTEAbHBIE (DePMEHTBI, U MbIIIeYHO (pars
muscularis) — rae IPOMCXOANT MexaHU9eCKast 00padoTKa
mny. OH PACIIOAAraeTCst B IEPEAHEM OTACAE ACBOTL ITOAO-
BUHbI IPYAOOPIOIIHON TIOAOCT! TeAa IITHIIbL. YKeAe3ncTbiit
OTA€A VIMEeT TPYIIEBUAHYIO (POPMY CEPO-PO30BOTO LIBETa, a
MBIIIIEYHBII OTACA JKEAYAKA 10 JOpMe HATIOMUHAET AUCK C

TOACTBIMU CTEHKAMU TEMHO-KPACHOTO 11BeTa. Pe3yAbTarhl,
TIOAYUCHHBIE B XOAE HAIIETO UCCACAOBAHISA, TIPUBCACHEL B
mabn. 1, 2.

Anaausupyst ma6n. 1, Mbl B 11eAOM 3amMeddeM I10-
CTETICHHOE M3MEHEHME MACChI TeAd STIOHCKUX I1ePETIeAOB,
AAVHBI TYAOBUIIIA M THAEKCA MACCHL B CTOPOHY YBEATICHVIA.
Macca Teaa ANOHCKUX TI€PereAOB yBeAMdMAach B 21,3
pasa c mepBoro AHs >ku3HH! 110 30-11 AeHb ¢ 8,03 0,061 A0
171,41+1,18r. C 30-ro 1o 60-11 ACHb yBeAWUCHIE MacChl
Teaa cocTaBuao 15,3 pasza. Macca Teaa SIIOHCKUX Ilepe-
TIEAOB YBEAMYMAACD 3a NeproA OT 60 A0 90 AHE! TOABKO
B 1,1 pasza. Yo ke kacaercs nepuoaa oT 90 Ao 240 AHed,
TO €€ yBeAndeHUe OblAO MUHUMAAbHBIM C 211,25+1,49r
1o 215,22+3,56r. B KoHeUHOM MTOTE OOMNIT IIPUPOCT
Beca ¢ 1 o 240-i1 AeHb coctaBua 207,2 T, 9TO B CPeAHEM
coctaBasteT 0,86 T B A6Hb, HO HaOOAee MHTEHCUBHO Macca
TeAd YBeAMUMBACTCS B TIEPBLIIT MeCSII SSTIOHCKOTO TIEPeTIeAa,
YTO HEOOXOAUMO YUUTBEIBATH IIPY COCTABACHWUU palllOHA
KopmaeHus (puc. 1).
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1 30 60 90 240
Bospacr, cyT.
Puc 1. lunamuka pocta macce Tena(r, M), pnunbl Tynosuwa (cm, CJ) m uHAeKca MaCCMBHOCTH Y ANOHCKUX Nepenesnos
(%, cnnowHasa nMHUA)
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Bospacr, cyT.

Puc 2. Bo3pactHas auHamuKa AnuHbl MbiweyHoro (CJ) u xkenesucroro (H) oTaenos xenyaka y ANOHCKUX nepenenos

AH&AOFI/I‘IHY}O AVMHAMUKY VMIMeEeT AAVHA TYAOBMIIA.
OHa MaKCMMaAbHO yBeAMUMBAeTCsA B 1,9 pasa B IeproA
OT OAHOTO AO 30-TM AHEBHOTO BO3pacTa M COCTABASET
6,45+0,14 cm. Takmm 06pazoM, 06IIas AAMHA TYAOBHIIA
32 MCCACAOBAHHBIN TIEPHOA YBEAUIHNAACH HA 5,47 CM, ITO
COCTaBASIeT eskeAHeBHOe yBeandenue Ha 0,02 cm.

Coraacuo AaHHBIM Mad. 2 06IIast AANHA SKeAYAKA Y
BCEX MCCACAOBAHHBIX IIEPETIEAOB YBeAUIMAACH B 2,3 pasa
¢ TepBOTO AHs A0 30-T0 AHs ku3HU (35,26+0,05 Mm). K
60-My AHIO AQHHBIF TTOKA3aTeAb YBEAIHACS Ha 4,35 MM A0
39,61+0,02 MmMm. OTa ATHAMMKA HAOAIOAAAACH A0 240-AHEB-
HOro Bospacta u cocrasuaa 42,13+0,05 mm. Takum 06-
pasoM, OO1Iast AAHA YKEAYAKA 38 NCCACAOBAHHBIN TIEPHOA
YBEAMUUAACh HA 23,7 MM, UTO COCTABASIET €KEAHEBHOE
yseanueHue Ha 0,1 mm.

AAVHA JKeAe3UCTOTO JKeAYAKA TIOCTETIEHHO YBeANINBA-
Aach ¢ iepBoro 1o 90-i1 aers ¢ 06,02 Mm A0 16,63 MM, uTO
Ha 10,61 MM 5KBUBaA€HTHO AAMHE B 2,8 pa3a K 1-My AHIO.
CyTO4HOE YBeAUYeHNUE 3a 3TOT I1epUOoA cocTaBasieT 0,11 mm.
OTo yBeAUUeHe O4eHb BeANKO ¢ 1 110 30-71 AeHb (7,61 Mm),
4TO B 2,36 pasa GoAbIIle AAVHEL B IIePBLII ACHD (PUuc. 2).

7KeAe3mcThlil SKeAyAOK YMEHBIINACS B AAMHY Ha 0,55
MM ¢ 90-ro o 240-11 AeHDb. KasKABIN ACHB 3TOTO TIePUOAA
HaOA0AaA0Ch yMeHbllieHne Ha 0,003 MM, XOTs U O4eHb
HE3HAUUTEABHOE, HO 9TO CACAYET OTMETUTD.

Ha ypoBHe MBIILIeYHOTO JKeAyAKa AAMHA PA3BUBAAACH B
TOTI JKe TeHACHIIUM, 9ITO 1 Ha YPOBHE SKeAC3UCTOTO JKeAYAKA,
HO B PasHbIX IPOTIOPIIISIX. TaKuM 06pa3oM, ¢ TIePBOTO TI0
TPUALATLIN ACHB TIPOTPECC COCTaBUA 9,23 MM, uTO B 1,7
pasa O6oabie. C 30-ro o 60-11 AeHb yBeAMYeHUe ObIAO
O4eHb He3HaunTeAbHbIM Ha 0,14 MM, a 3aTeM yBeAUUNAOCH

A0 7,29 MM ¢ 60-To o 90-11 AeHb. TakuM 00Pa3OM, MBI-
HIeYHDI OTACA JKEAYAKA YBEAUIMACS B AAMHY B 2,3 pasa ¢
1iepBoro 110 90-i1 aeHb Ha 16,40 MM (puc. 2). TloayuenHbie
PDe3yABTaTBI cOTAACYIOTCS ¢ AaHHBIMI A. A. KpeTosa (2018)
U CBUACTEABCTBYIOT O TOM, YTO HanOoAee MHTEHCUBHO JKe-
AYAOK PacTeT B TIEPBBII MeCSILl SKU3HU TIEPETIeAOB, OCOOCHHO
€TO MBIIICYHBIN OTACA.

CoraacHo AaHHBIM Maoil. 3 00mIast MMPUHA KeAyAKa
Y BCEX MCCACAOBAHHBIX IIEPETICAOB YBEAMUMAACD B 2,2 pa3a
¢ TepBoTo AHS A0 30-T0 AHs KuzHM (24,48+0,23 Mm).
K 60-My AHIO AQHHBIN TIOKA3aTeAb YBEAUYMACS Ha 2,1
MM A0 26,58+0,26 MM. DTa AMHAMIKA HAOAIOAAAACH AO
240-aneBHOrO BO3pacta U cocrasuaa 31,3+0,17. Takum
obpazom, oOImas MUPUHA JKEAYAKA 3 MCCACAOBAHHBIN
reproA yBeananaach Ha 20,02 MM, YTO COCTABASIET €3Ke-
AnesHOe ypeandenue Ha 0,08mm. [ImpuHa Keae3ncToro
SKeAyAKa TIOCTETIeHHO YBEAUIMBAAACH C TIepBOrO 110 90-11
AeHb ¢ 3,08 MM A0 8,41 MM, uTO HaA 5,33 MM 9KBUBAACHTHO
AAMHE B 2,7 paza K 1-my ano. CyTouHOe yBeAndeHue 3a
9TOT 11epuoA coctasasieT 0,00 MM. DTO yBeAUUeHNE OYeHb
Beanko ¢ 1 mo 30-11 aenn (3 Mm), uto B 0,9 pasa Goabire
AAVHBI B [IEPBBIL AeHb (puc. 3). Ha ypoBHe MblIeqHOro JKe-
AYAKA IIMPUHA PA3BUBAAACD B TO JK€ TEHACHLINY, YTO 1 Ha
YPOBHE JKeAE3UCTOTO JKEAYAKA, HO B PA3HBIX IIPOTIOPLINSIX.
Taxum 06pazom, ¢ 11epBOro 10 TPUALIATBIN ACHD IIPOIPecc
coctasua 10,44 MM, uto B 2,2 pasa Goabute. C 30-ro o
60-11 AeHb yBeAMUeHNE OBIAO OYCHb HE3HAYUTEAbHBIM Ha
1,83 My, a 3atem yBeAnunAOCh A0 21,32 MM ¢ 60-ro 1o
90-11 AeHb. TakM 06pa3OM, MBIIIECYHBII OTACA JKEAYAKA
YBEAUYUACS B IMUPUHY B 2,4 paza ¢ epBoro 1o 90-11 AeHb
Ha 13,1 MM.

Ta6n. 3. BO3paCTHaﬂ AWHAMUKA LWUWPUHDbI MbILLEYHOI0 U XKene3nucToro oTAaesoB XKenyaKa y ANOHCKUX nepenenios
B oM umcae oTaeAbl, MM (M+m)
O6mmas mmpuHa,
Bospact nituer, cyT. n . .
MM JKEAE3UCTDIN JKEAYAOK MBILIEYHbII JKEAYAOK
1 3 11,28+0,17 3,08+0,22 8,20+0,10
30 5 24,48+0,23 6,08+0,23 18,34+0,22
60 5 26,58+0,26 6,41+0,38 20,17+0,14
90 5 29,73+0,19 8,41+0,07 21,32+0,31
240 3 31,3+0,17 8,49+0,17 22,40+0,17
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Puc 3. Bo3pacTHasa AuHaMUKa AauHbI MbiweyHoro (CI) u xenesuctoro (H) oTaenoB XenypKa y ANOHCKUX Nepenenos
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Puc 4. ilnHamnKa NnMHeiMHOro MHAEKCA CepALA ANOHCKUX
nepenenok B Usy4yaembie nepmoabl

AAst XapaKTepPUCTUKY BO3PACTHBIX IIPOLECcCOB hop-
MUPOBAHUS JKEAYAKA Y STIOHCKUX TEPEeTIeAOK Mbl ITPEAAA-
raeM pacCUMTHIBATbL AMHEHHBIN MHAEKC skeayaka (Vic, %),
YUIUTBIBAIOMINE OOIIYIO AAMHY (AA, MM) U OOILLYIO BBICOTY
(Bc, MM) SKeAyAKa!

1 = (Aa - Bo)/(Aa + Bo)-100.

Kak mokaszaaun Hal NCCAeAOBAHMS, MAKCUMAABHDIN
AVHETHBIN MTHACKC JKEAYAKA SITIOHCKUX TIeperieAOB OTMeYa-
eTCsl B CyTOYHOM BO3pacTe ¥ cocTasaseT 24%. Hanboaee
3HAYNTEABHO OH M3MEHIAETCs B HepBbIﬁ MeCALl KU3HU
nieperneAKn U K 30-CyTOUHOMY BO3PACTy COCTaBASIET TOABKO
17,4%, To ectb ymenbltaetcs moutu B 1,4 pasa (puc. 4).
K KOHI1y 10B€HAABHOT'O TIEPUOAA, TO €CTb K 60-CyTOuHOMY

BO3PACTY, TEMIIbl POCTA 3AMEAAUAVCDH I ANHEITHBIN MHACKC
SKEAYAKA SITIOHCKUX TIePerleAOB PaBHSACS TOAbKO15,3%,
TO eCTb YMEHbIIMACs TouTu B 1,1 pasa. Aaaee AaHHBIN
TIOKa3aTeAb AMHEMHOTO POCTA JKEAYAOUKA CHOBA YBEAU-
YUMACS M K HAYaAy sIIEKAAAKU TIEPETIeAKM COCTaBUA Y
90-CyTOUHBIX TIepeTieAoK 21,2 %. B AaAbHeilIeM AMHeNHbIi
MHACKC JKEAYAOUKA SITIOHCKUX T1ePETIeAOB YMEHBIIINACS 1 K
240-CyTOYHOMY BO3PACTY COCTABUA TOABKO 14,7% (puc. 4).

Kak moxaszaan Halm MCCACAOBAHNUS, K MOMEHTY Bbl-
AYIIA€HUSI y CYTOYHBIX SITTOHCKUX IeperieAoB Hanboaee
MHTEHCUBHO Pa3BUT JKEAYAOK, O UeM CBUACTEABCTBYET
MaKCUMAaABHBII €T0 AUHEHHBIN NHACKC (249%), KOTOPBIIL K
MOMEHTY TTIOAOBOTO CO3PEBaHMs 3HAUNTEABHO CHIDKACTCS
A0 15,3%, HO K MOMEHTY SIIIEKAGAKI BHOBb YBEAUUNBA-
eTcst A0 21,2% (em. puc. 4).

BbiBOABI

Takum 00pazoM, JKEAYAOK Y AIMOHCKUX II€PEreAoB
SIBASIETCSI BBICOKOCTICIIMAAN3UPOBAHHBIM OPIraHOM U CO-
CTOUT M3 ABYX CAMOCTOSITEABHBIX KTO aMep (3KeAe3UCTOM
U MBIIIEYHOT), AASL KOTOPBIX XapaKTepHa OIIPeACACHHAs!
BO3pacTHas CTAAUMHOCTb pa3Butusi. Ao 30-CyTOYHOTO
BO3pacTa HauboAee MHTEHCUBHO PACTET KEAC3UCThIN OTACA
JKeAYAKA, @ MBIIICUHBI 0TAeA (DOPMUPYETCST I AOCTUTAET
OKOHYATeABHOTO Pa3BUTHS TOABKO K 90-CyTOUHOMY BO3-
pacTy, 4TO HEOOXOAUMO Y4MUTHIBATb IIPU COCTABAEHUU
palroHa KOPMAEHMsL AOMAIIHE TITULIbL.
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MORPHOMETRIC CHARACTERISTICS OF THE STOMACH IN JAPANESE QUAILS

Knowledge of the morphological features of the quail digestive system makes it possible to purposefully influence
their development, using breeding and selection in the right direction. The aim of the study was a morphometric
assessment of the stomach of Japanese quails and the development of its linear index based on the data obtained,
which reflects the processes of formation of the stomach and makes it possible to identify the relationship between
its external appearance and structural elements that determine its internal architectonics. As a result
of the study, it was found that the stomach of Japanese quail, consisting of two chambers (glandular and
muscular], is characterized by a certain age—related staging of formation. Until the age of 30 days, the glandular
section of the stomach grows most intensively, and the muscular section is formed and reaches its final
development only by the age of 90 days, which is confirmed by the dynamics of morphometric parameters.

As for the linear index of the stomach, during the hatching period in Japanese quails, it has a maximum value (24%)
and indicates the ability of the digestive system to a full functional load. By the time of puberty,
this indicator significantly decreases to 15.3%, but by the time of oviposition it increases again to 21.2%. The
results obtained must be taken into account when compiling the diet for feeding poultry in order
to obtain maximum egg productivity.

Key words: quail, anatomy, morphometry, stomach, glandular part of the stomach,
muscular part of the stomach, linear index of the stomach.
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OyeHka xupypru4eckoil Koppekyun gereHepaTtuBHOro
nosICHUYHO—-KPEecTLOBOro cTeHo3a Ha OCHoBe
apuTpoLunTapHoON cocTasnsilowen y cobak

YAK 636.09; 619:616/618
DOI: 10.32935/2221-7312-2022-51-1-52-56

N. ®. BunkoBbicKuii
Poccumnckuin yinsepcuTeT apyx6bl Hapodos,
vilkovyskiy—if@rudn.ru

JlezeHepamusHbili NOSCHUYHO-KPeCMy08bIli CMeH03 ABAeMCs 4acmoll NpuYuHOU NOSCHUYHO-KPecmy08020 3a60/1e8AHUA y CO6AK
CpedHUX U KpynHbix nopod. [Mpu 3mom, deKOMNPeccuBHaAs Xupypaus cYumaemcs 0CHOBHOU mMexHUKoU A/ CHUXEHUS Komnpeccuu
KOHCKO020 XBOCMA U HEPBHbIX KOPEWKOB y C06aK ¢ Oe2eHepamusHbiM CMeHO030M NOSCHUYHO-KPecmyo8o20 omoend.
U3yyeHue QuHamuKu 3pumpoyumapHol cocmasasioweli ocmaemcs 0CHOBHbIM NOKA3ameeM KOHMpPOAS HA0 NOCMoNepayLUOHHbIM
nepuoooM nNpu Xupypauyeckux BMeLamenscmaax y cobak u 3acayxusarm ux BHUMAMenbHo20 aHanu3a. Llensio daHHo20
uccnedoB8aHus 6b110 OUeHUMb U3MeHeHUs CMpYKMYpHOU XxapakmepucmuKu 3pumpoyumos 80 8pemMs NoCaeonepayUoHHo20 nepuoda.
B daxHol cmambe npedcmasieHa oyeHKa U3MeHeHUs 2emMamoso2udeckux nokasamesnel u Mopghoso2uu 3pumpoyumos 8 meyeHue
nocneonepayuoHHo2o nepuoda. lposedeHue onepamusHO20 HeBPOJI2UYECKO20 BMeLamebCmea NOACHUYHO-Kpecmyosom omoerse,
npu cmpo2om cobideHuu acenmuyeckux U aHmucenmuyeckux mpe6osaHull U MOYHO20 BbINOJHEHUS Memoda XupypauyecKozo
docmyna u npuéma obecnedusaem ¢u3uono2u4ecKoe GyHKYUOHUPOBAHUR I3PUMPOLUMAPHO20 38eHA, He BbI3bIBAS 0eCMPYKMUBHbIX
npoyeccos 8 meyeHue N0OCMoNepayUOHHo20 nepuoda u npedcmasaeHHsil xupypeuyeckul memoo Moxem
CYKUMb OCHOBOL NpU BbINOTHEHUU HEBPOJIO2UYECKUX ONepamuBHbIX BMeLIaMeNbCma.

KnioueBble cnoBa: cobaka, fereHepaTuBHbI MOACHUYHO-KPECTLLOBbIN CTEHO3, KOPpPeKLMS,

BBeaenue

O06DbeKTUBHAsL OLIEHKA CIIOCOO0B XUPYPIruvecKoil
KOPPEKIINI OCTAETCsl aKTYaAbHOI, TaK KaK OOABIIION I1AACT
BO3MOYKHBIX OCAOSKHEHMIT, AUCYHKIINIT BOCCTAHOBUTEAD-
HOTO TIepHOAQ, TPeOYIOT BCeCTOPOHHE! OIIeHKI COCTOSTHIS
JKUBOTHOTO, TIEPEHECIIeT0 MHOTOYACOBYIO OIEPaIMio 1
aHeCTe3MOAOTMYCCKYIO HATPY3KY, IIPU 3TOM U3ydeHue
AMHAMMKU 3PUTPOLUTAPHON COCTABASIONIEN OCTaeTCsl OC-
HOBHBIM TT0Ka3aTeAeM KOHTPOAS HaA TTOCTOTIEPAIIIOHHBIM
nieprioaom [1-3].

AeTeHePaTUBHBIN TTOSICHUYHO-KPECTIIOBBIN CTEHO3
BBI3bIBACT KOMIIPECCUIO HEPBHBIX KOPEIIKOB, YTO TIPUBO-
AWT K Pa3AUYHOI CTETeH TIOSICHUYHON MAN TIOSICHUYHO-
KPeCTIIOBOM O0AN, 1 HEBPOAOTIYecKOMy Aeputtnty [4, 5],
HAOAIOAQIONINIICS B OCHOBHOM, ¥ COOAK KPYITHBIX TIOPOA,
TIPU 9TOM YPOBEHDb PACIIPOCTPAHEHHOCTH YBEANUMBACTCS
¢ Bo3pactoM [6—8]. AopcaabHast AAMUHIKTOMUS SIBASICTCSE
OCHOBHBIM XUPYPIUUeCKIM BMEIIATeABCTBOM, BBITTOAHSI-
eMBIM y CO0aK C IIeABIO ACKOMITPECCUM KOHCKOTO XBOCTa
11 0CBOOOYKACHWS 3aIIeMACHHBIX HEPBHBIX KOPEIIKOB, UTO
obecmeunBaeT CTaOUABHOCTb 1 MOXKET IIPEAOTBPATUTD
TIOCACAYIOIINE ACTeHePATUBHBIE M3MEHEHUs, IIPU 3TOM
AVCTPAKIINS BOCCTAHABAMBACT BBICOTY AUCKA 1 OTKPBIBACT
cbopammHaAbHBIe OTBEPCTHSL, TEM CAMBIM YMEHbIIIAst AAB-
AeHNe Ha HepBHbIe TKaHuU [4, 6].

CaeAyeT OTMETHTD, YTO IIPOLIECC IIPOBEAEHNUS XUPYP-
TUeCKOil KOPPEKIINI ACTeHEePATUBHOTO TI0SICHITIHO-KPEeCT-
LIOBOTO CTE€HO3a, BOCCTAHOBUTEAbHBIE IIPOLICAYPBI, MC-
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IpUTPOLUTLI, ANHAMUKA.

TIOAB30BAHNE CTEPOMAHBIX 11 HECTEPOUAHBIX IIPOTUBOBOC-
TIAAWTEABHBIX CPEACTB, OOBEMHOEe aHeCTe3UOAOTHUeCKOe
11ocobme SBASIOTCS BBIPayKeHHBIM CTPECCOM ¥ BAVSTHIEM
Ha BOCCTAaHOBAEHUE ABUTATEAbHBIX (PYHKIIMIL. B 9TOT CBsi3H,
BOIIPOC UCCACAOBAHNS SPUTPOIUTAPHOTO 3BEHA, KaK 00Db-
eKTMBHOTO TIOKA3aTeAsl COCTOSHIS OPTaHM3Ma, He BCETAA
B AOCTATOYHOI Mepe OIeHUBAeTCS HEeBPOAOTAMU, XOTS 1
SIBASIETCSL B’KHOI COCTABASIIOLIE! IIOCTONEPALILOHHOTO
TIePUOAA U eTO TIPOTHOCTIUYECKON COCTABASIONICT.

LleAbt0 AQHHOTO MCCAEAOBAHUSI OBIAO OIIEHUTH W3-
MEHEHUS CTPYKTYPHON XapaKTePUCTUKU IPUTPOIIUTOB BO
BpeMsI [IOCACOIEPALIMOHHOIO IEPUOAQ.

MaTepnaA 1 METOABI UCCACAOBAHUSA

Pa6oTa BBIIIOAHEHA HA OCHOBE PE3yABTATOB aHAAN30B
9 cobak pa3sAMYHBIX TIOPOA B BO3pacTe OT 6 A0 9 AeT ¢
AMAarHO30M ACTEHEPATUBHBIN MOSCHUYHO-KPECTIIOBBIN
CTEHO3. AMATHO3 YCTAaHABANBAAN C IIOMOIIIBIO KAUHITYECKIX
peHTreHOrpapUIecKUX 1 KOMIIBIOTePHO-TOMOrpacdude-
CKMX METOAOB UCCAeAOBAHMSL. Oriepalinil BBITIOAHSIAY TI0A
0011IMM 00e300AMBaHIEM. XUPYPTrIUeCKOe BMEIIATeAbCTBO
OCyIIecTBASIAK TI0 MeToAy B.P. Meij et al. (2010) [4], 3a-
KAIOYAIOIIEMYCsl B AOPCAABHOM AOCTYIIE K AYXKKaMm I10-
3BOHKOB L7-51, AMCCEKIIMM MATKMX TKaHe#, pacceueHun
AOPCAAbHOM CBSI3KI. AOPCaAbHAsL ASIMUHIKTOMUSE TIPOBEAC-
Ha TIOCPEACTBOM CIMAMBAHMSI OCTUCTBIX OTPOCTKOB L7-S1
U YaCTU AYSKEK IIO3BOHKOB (BBIIIOAHSIAUM Y TPEX COOAK AASL
AOPCAABHOM ACKOMIIPECCUN KOPEIIKOB CIIMHHOTO MO3La).
DopMIPOBAAN KaHAADI C TIOMOLIIBIO CBEPAA B KDAHNAABHBIE
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CycTaBHBIE OTPOCTKU S1 110A yraom 30-45 rpaaycos, 4epes
AY>KKU TIO3BOHKOB B TeAd [103BOHKA S1, B KOTOpble Guaate-
PaAbHO, BBOAAYM MYABTUAKCHAABHbIC BUHTbL. B KpaHMaAb-
HBIX CYCTaBHBIX OTPOCTKaX L7, KaHAA AOAYKEH IIPOXOAUTD
uepe3 AY’KKy U 3aKaHUMBATHCS B TEAC IIO3BOHKA, BAYKHO
4TOOBI OH He 3aXOAWA B CIIMHHOMO3TOBOU KaHaA. Aaaee B
copMUpOBAHHbIE KAHAABL OMAATEPAABHO YCTAHABAUBAAL
MyABTUAKCUAABHBIE BUHTBL. BIHTBI COCAUHSIAY C TIOMOIIIBIO
6aAOK. 3aTArMBAHNE TAa€K BUHTAX IIPOBOAVIAY B TIOAOYKEHUN
¢usnoaorraeckon tpakunu L7-S1. TTpoBoArAn 0OMABHBII
AQBOK CTEPUABHBIM M30TOHMYECKUM PACTBOPOM U I10-
CAOVIHO YIIMBAAU PaHy. MlcCACAOBAHSI KPOBU BbIIIOAHSIAN
Ha remaroaorudeckoM anaansarope PCE-90 (ERMAINC)
1o Metoay E.B. Baxxubunoit u ap. (2004) [9]. [Toayuen-
HBble PE3YAbTATHI [IOABEPraAN CTATUCTUYECKOMY aHAAU3Y C
WCIIOAB30BAHNEM KPUTEPUst AOCTOBEPHOCTH CTBIOACHTA B
nporpamme Microsoft Excel.

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

B pesyabTaTe 10AyY€HHBIX AAHHBIX OBIAO BBIICHEHO,
YTO I10CAEOTIEPALIMOHHbIE pEreHePATUBHbIE CABUTY B 00AA-
CTU TOSICHUYHO-KPECTILIOBBIX OIEPAIINil COITIPOBOYKAAAUCDH
(DYHKIIOHAABHBIMI CABUTAMI KPOBU B IIpeAeAax pusno-
AOTMYECKUX TPAHUIL. ITO AMKTyeT HEOOXOAUMOCTDH CH-
CTEMHOTO KOHTPOAS yPOBHsI 9PUTPOIUTOB 1 TeMOTAOO1HA
B TIOCA€OIIEPAITMOHHBIN 11ePHOA. KOMITAEKC KAMHUYECKIX
TIPU3HAKOB, OOBIMHO COCTOUT U3 KayAAABHOM TTOSICHIIHOM
WA TIOSICHUYHO-KPECTIIOBOM GOAM, XPOMOTBI Ta30BbIX
KOHEYHOCTEH, TUTICPeCTe3UI UAY CAMOTIOBPEIKACHMS T10-
SICHIIHO-KPECTLIOBO 00AACTI UAN Ta30BbIX KOHEUHOCTET,
3aTPYAHEHUI1 IIPY BCTaBaHWUM, CUACHUY UAU B TIOAOKEHUU
AeyKa, HeYKeAaHUe TIPbIraTh MAM KapaOKaTbCs, BOACUCHNE
TIaABLIeB HOT, HU3KOE TOAOKEHKE XBOCTA 1 HeACPyKaHUe

MOYM U KaAd, TIOATBEPIKAAEMOE PaHee IIPOBEACHHbIE MC-
caepoBanus [4-11].

Kaxk y>xe Ob1a0 ormcano [6], nanGoaee pacrpocTpa-
HEHHBIMI aHOMAAWSIMU, OOHAPY>KEHHBIMU TIPU KOMIIbIO-
TepHoi ToMorpaduu, OBIAU BBIILTIUBAHIE UAU IIPOTPY3Ust
aucka L7-S1, ¢popaMUHAAPHBII CTEHO3 OT ACTKOM AO
YMEDEHHOM CTETeH!, Yallle AByCTOPOHHWI, BbIPASKEHHbI
CKAEPO3 MAM AU3UC 3aMbIKATEABHBIX MAACTUHOK. OO1rie-
[IPU3HAHO, YTO IaTOAOTMYECKUE COCTOSIHUS U OIepaliy
Ha AUCKAX U [IO3BOHOYHIKE XapaKTEePU3YIOTCsl yMEPEHHO
U CUABHOIL CTerleHbt0 6oau [7].

Anaans Mopdoaornueckux popM IPUTPOLINTOB [IOKA-
3aA, YTO BAWSIHUE TIOCACOTIEPAIIMOHHOTO 35KUBACHISL TIPU
OSICHUYHO-KPECTLIOBBIX OIlepalisix Ha (PYHKINOHAABHbIE
CABHIU PereHepaTUBHBIX IIPOLIeCCOB MOP(OAOT Y SPUTPO-
LINTOB XapPaKTEPU3YIOTCSl KaK HETaTUBHbIE C AAUTEABHBIM
3¢ deKTOM, KOTOPBII COXPAHSACsE A0 27-30 CyTOK IIOCAe
oreparmu (mabauya). TTporeHT HopMoMTOB Ha 1-3 CyTKI
TI0CA€ OTIepalliy HAXOAMACS Ha HYDKHEN TPAHULE HOPMBbI
n cocraBasga 80,06%, a kK 27-30 cyTKaM yBeAMUMACS Ha
6,65% (P<0,001) B cpaBHeHNY C KOHTPOABLHBIMI JKUBOT-
HBIMU. Y co0ak Ha 1-3 CyTKM IocAe olepalui B KPOBU
OBIAY BBISIBACHDL PA3AUYHBIE MOPOAOTHIECKIE BAPUAHTDI
sputpountos: muzonuts (3,78+0,06%), 9XUHOLUTLL
(0,92+0,10%), axantouutsl (1,68+0,06%). K 27-30
CYTKaM B KPOBU y COOaK HAOAIOAAAOCH HEOOABIIIOE KOANTYE-
ctBo mm3onuToB (0,19%; P<0,001), sxunoumros (0,37 %;
P<0,001) u akaurormros (0,56%; P<0,001), B T0 Bpems
KaK CTOMaTOLNTBI B KpOBU He HabAt0AaAnCh. CoaeprKaHue
AVICKOLMTOB, HA000POT, YBEAUYMAOCDH, 1 K 27-30 cyTKaM
61120 Ha 4,79% Bbile, ueM Ha 1-3 CyTKU IIOCAE OTIEpalInL.

Coo0111eH1i1 0 HeXUPYPIrUYeCKOM AeUeHUN 3a00ACBa-
HVSI HEMHOTO ¥ OOABIIIMHCTBO U3 HUX COCPEAOTOUCHO Ha
XUPYPrUIeCKOM ACUCHNM, BEAb AOPCAABHAS AAMUHIKTOMUS
SIBASIETCSL TIPOLICAY PO BBIOOPA AASI MHOTUIX BETEPIHAPHBIX

Pe3yanaTb| CprKTypHOﬁ XapaKTepUCTUKU 3PUTPOLIUTOB B Te4YeHue nocneonepayMoHHOro nepuoaa (M + m)
ToKasatenn Pedpeperctsie Cobaku Ha TIepBITY- S Pedbepercie
SHAYCHA HOM TIpreme KonTtpoabHast rpymima [Tokaszateap e

RBC, x10'%/a 5,2-8,7 5,6£0,15 6,18+0,11%*** 6,21+0,13%** 6,02+0,09%**
HB, r/a 120,2-182,1 143,7£2,08 126,15+0,48%** 137,80+2,61%* 138,21+1,06%%*
HCT, % 36,9-57,1 46,7+1,42 37,98+0,54 40,91+0,52 42,36+0,70*
CO3 (ESR), 2,1-3,7 3,3+0,14 4,65+0,19%** 5,16+0,29%** 2,68+0,18%**
Hopmonuter, % 80,3-92,1 83,2+0,71 80,06+0,5 82,82+0,93 88,73+0,43%%*
Mukpountsl, % 5,7-10,2 10,6+0,2 10,91£0,31 10,81£0,05 5,83+0,1%%*
Makpountst, % 4,1-7,8 6,4+0,12 9,13+0,14%** 6,93+0,06%* 5,83+0,6%**
AunckounTsl, % 85,3-96,2 86,1+1,44 94,14+1,03%** 90,31+0,36 98,88+1,93
uzormTel, % 0 2,2+0,07 3,78+0,00%** 3,67+0,04%** 0,19+0,03***
OxunotnThl, % 0 3,1+0,23 0,92+0,10%** 3,06+0,07 0,37+0,07%**
AxanTormtsl, % 0-5 4,4+0,1 1,68+0,06%** 3,38+0,00%** 0,56+0,35%**
Cromarotmtet, % 0 1,9+0,12 0 0 0
Kopouwmtsr, % 0 1,9+0,15 0 0 0

* P<0,05; ** P<0,01; *** P<0,001 (AOCTOBEPHOCTD PA3AMMNIT OTHOCUTEABHO KOHTPOABHOT TPYTIIThI)
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HEBPOAOTOB, U PE3YABTATBI, KaK [IPABIAO, TIOAOKUTEABHbIE
HO, C OIPaHUYEHIEM TIEPUOAOB HAOAIOACHMS U KPUTEPUEH
OLICHKU Pe3yABTATOB BO MHOIUX UCCACAOBAHSIX. OAHAKO,
KaK TIOAUEPKUBAIOT PaHHME 1ccAaeAoBanws [12], potieaypa
nMeeT HeCKOABKO OrpaHMYeHnil. Heab3st 0KuAath, 4TO
AOPCAAbHASI AAMUHIKTOMISE OOACTUUT CUMIITOMBI, CBSI3aH-
Hble C AATePAABHON KOMIIPECCHEl HEePBHBIX KOPEIIKOB.
AAsl pellleHnst 5TOM AaTepaAbHOU KOMIIPECCUu B paboTe
[13] mpeAaOskeHA TeXHUKA AaTePaAbHON (POPaMUHOTO-
MU, BO3MOYKHO, HaubOoAee 3HAYMTEAbHBII IIPOrpecc B
XUPYPIrUYeCKOM A€UCHUN ACTeHEPATUBHOIO IIOSICHUYHO-
KPECTILIOBOTO CTEHO3a 3d ITOCACAHUE HECKOABKO ACT. DTO
METOA BbIOOpPA IIPY AATePAABHBIX KOMIIPECCUSIX, HO He IIPU
CTeHO3e TI03BOHOYHOTO KaHaAd. B AOTIOAHEHUE K 3TUM
ACKOMIIPECCUBHBIM METOAAM CYIIECTBYIOT TAKXKE METOABL
C IIpUMEeHeHNeM AUCTpaKUny nau Oe3 Hee.

CKOPOCTb OCEAQHUSI SPUTPOLIUTOB Y KUBOTHBIX 0e3
OCAOKHEHUI Ha 1—3 cyTKu OblAa Bhllle KOHTpOoAst Ha 40,9%
(P<0,001), ra 12-15 cyrkn — Ha 56,4 % (P<0,001), Ha
27-30 cytku Ha 72,1% (P<0,001). Yro roBopuT 0 Heob-
XOAUMOCTH CUCTEMHOTO KOHTPOASL YPOBHsI 9PUTPOLIUTOB
11 TeMOTAOOMHA B TIOCACOTIEPAIIMOHHBIN TICPHUOA.

3a0poBbIl cerMeHT L7-S1 mmeeT GOABIIYIO TIOA-
BIDKHOCTDb IIpU CruOaHUn-pasrubaHuu, YeM B APYIHUX
IIOSICHUYHBIX CerMeHTax y co0ak. Hauboaee 3aMeTHBIM
HalpaBACHUEM ABIDKEHIIS SIBASICTCsL crubaHue-pasruatnue,
XOTsI TAK)Ke BO3MOSKHBL OOKOBBbIE U3TNOBI U CKPYIUBAHLIS.
CoobmiaeTcs, 9TO aHTyAsUUs (PACETOYHBIX CYCTaBOB
OKAa3bIBaeT 3HAYMTEAbHOE BAUSHUE HA TTOABUKHOCTD T10-
SICHIYHO-KPECTIIOBOIO COGAVHEHUs. DBblAO IIOKAa3aHo,
YTO COOAKMU C ACTEHEPATUBHBIM IIOSICHUYHO-KPECTIIOBbIM
CTEHO30M VMEIOT YMEHBIIICHHBIIl AMATIA30H ABVDKEHUI B
crubaHun-pasruOaHNIY IOSICHIYHO-KPECTLIOBOTO CeTMeHTa
I10 CPaBHEHUIO CO 3A0POBBIMU coOakamu [4], n nmaroaoru-
YeCKMe M3MEHEHUsSI AOAKHBI OBITb OXaPaKTePU30BAHEL C
TOUKU 3PeHUsI AMHAMUKY KPOBU, Adiolell 0oAee TIOAHOE
IIPEACTABACHNE O TIOCACOIICPALIMOHHOM TIEPHOAE.

CaeAyeT 3aMeTUTb, YTO TIOCACOTIEPALIOHHbIC PEreHe-
paTUBHBIE TIPOLIECCHl B 00AACTH TIOSICHUYHO-KPECTIIOBBIX
OLIepaLIUil COIIPOBOKAAANCDH [IOBBIIIIEHIEM BbIIE YPOBHS
¢usnorormdeckort HopMel ToABKO 110 COD, ocTaabHbIe
KAUHUYECKUEe XapaKTePUCTUKU KPOBU AOCTOBEPHO OT-
AMYAANCH B IIpeAeAax (PU3MOAOTUYeCKUX IpaHuil. [1pm
9TOM, YPOBeHb TeMOTAOOMHA Ha 1-3 CYTKM y JKUBOTHBIX
nocae oreparmu Obia Ha 12,21% (P<0,001) niske, uem y
€00aK 13 KOHTPOABbHOM TpytIbl. OAHaKO Ha 27-30 CcyTKI
ero yposetb yseandnacs Ha 9,56% (P<0,05). Takue ke
M3MeHeHVsT HAOAIOAAIOTCSL U 110 TI0KA3aTeAsIM TeMAaTOKPUTA,
KOTOPBIH K 27-30 cytram Ob1a Ha 11,53% (P<0,05) Bbl1IIe,
4yeM Ha 1-3 cyTku nocae onepauuu.

[Tokasareap ycriexa IoCAe Omepanny KoAeOAeTCs
ot 70% 40 93% [6, 14]. XoTs 1Iporuo3 Aast cobax, mIpo-
ITICALINX XUPYPIUIECKOe ACUCHNUE ITPY KOPPEKIINK T10sIC-
HUYHO-KPECTIIOBOTO CTE€HO3d, B LIEAOM OAArOIPUSITHBIN,
BO3BpAlIleHNe K HOPMAABHOY PYHKLY O0Aee BEPOSITHO Y
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HanMeHee TIOPaKeHHBIX COOaK, B TO BpeMs KaK y co0aK ¢
TSDKEABIM TIOPQKEHUEM YacTO HAOAIOAACTCS! TIEPCUCTHPY-
IOIINT HEBPOAOTMYECKUIL Ae(DULINT.

[TokasaHo, YTO BAMSIHYE PEreHePaTUBHBIX IIPOLIECCOB
IIPU MOSICHIYHO-KPECTLIOBBIX OIEPAIMsSIX Ha CTPYKTYPHYIO
XapaKTePUCTUKY SPUTPOLUTOB COOAK, MOKA3aA0, KaAK
(PyHKIMOHAADHbBIE CABUTH PereHepaTUBHLIX IIPOLIECCOB
MOP(OAOTUY IPUTPOLIUTOB, TAK 1 AAUTCABHDIN HETaTHB-
HbII 3P eKT, KOTOPDIIL I10 TTOKA3ATEASIM KPOBU, COXPAHSIA-
cst A0 27-30 CyTOK TocAe orepannu y codax.

B 3TOT 11eproA, POLIeHT MUKPOIIUTOB 1 MAKPOLIUTOB
6b12a GoablIe KOHTpOAst HA 1-3 cyTk HA 0,319% mna 2,73%
(P<0,001), cooTBeTCTBEHHO. B TO >ke BpeMst OCTaAbHBIE
MOp}OAOTIUECKIE BAPUAHTBL IPUTPOLIUTOB AOCTOBEPHO
CHIDKAAWUCh B CPAaBHEHUN C KOHTPOABHBIMU JKUBOTHBIML.
Ha 27-30 cyTku HaOAIOACHUI MHTEPECHON OCOOEHHOCTBIO
riaTorete3a MOpOAOI U IPUTPOLIUTOB Y TIOAOIIBITHBIX CO-
6aK ObIAO HAAUYIVE AOCTOBEPHOI1 PA3HULIBI [10 CPABHEHUIO C
KOHTPOAEM II0 BCEM HUCCACAYeMbIM (POpMaM IPUTPOLIUTOB
KaK B CTOPOHY YMEHbIIICHNUS, TAK 1 B CTOPOHY YBEANICHISI.
AOCTOBEPHOE yMEHBIIIEHNE 10 CPABHEHUIO C KOHTPOAEM
HabAI0AAAM T10 mm3ormTaM — Ha 2,01% (P<0,001), sxu-
nouutaM — Ha 2,73% (P<0,001), akanTonuram — Ha
3,84% (P<0,001). CToMaTonuToB 1 KOAOLIUTOB BO BpeMs
[IOCA€OIEPAUNOHHOIO HAOAIOACHUSA B AQHHOU IPYIIIle
SKUBOTHBIX OOHAPY>KEHO He ObIAO.

BbiBOABI

B pesyabTaTe IPOBEACHHBIX MCCAEAOBAHUI OBIAO
BBIICHEHO, YTO OlleHKa CTPYKTYPHOM XapaKTePUCTUKHI
SPUTPOLUTOB I103BOASIET OIPEAEAUTb COCTOSHUE IIallN-
€HTa 1 CTeIleHb eT0 BOCCTAHOBACHUS. B IIPeACTaBACHHOM
TPyIIIie JKUBOTHDBIX Mbl He OTMEYdAM IUIIO- UAY TUTIepep-
TYeCKON PeaKIINy CO CTOPOHBI IPUTPOIUTAPHOTO 3BEHA,
YTO TOBOPUT O COCTOSITEABHOCTH IIPIMEHSIEMOTO CTI0c00a
11 AAKBATHOCTH IIPUMEHEHMSI TTOCACOTIePAlIMOHHOTO TIPO-
TOKOAQ. KoMIIeHcaTopHO-BOCCTAaHOBUTEABHbIE TIPOIIECCHI
IIPOMCXOAMAN B COOTBETCTBUU C TSDKECTBIO IIPOliecca, He
BBI3bIBASI ACCTPYKTUBHBIX M3MEHEHUI1 CO CTOPOHBI KPOBU.
Taroke cTaA0 M3BECTHO, YTO TIPH MIPOBEACHUN OTICPALIN
T10 KOPPEKIINY ACTeHePATUBHOTO TIOSCHIYHO-KPECTIIOBOTO
CTeHO3a y COOAaK BOCCTAHOBACHIE HOPMAABHOI MOP(OAO-
TI1 SPUTPOLUTOB HACTyIaeT K 27-30 cyTKaMm.

[TpoBeAeHME OIIEPATUBHOIO HEBPOAOTMYECKOTO BMe-
I1aTeAbCTBA Ha IOSICHUYHO-KPECTIIOBbIX CEIMEHTaX, IIPU
CTPOTrOM COOAIOAEHNM ACETITUYECKUX M aHTUCEIITUYeCKIX
TpeOOBAHWI 1 TOUYHOTO BHITIOAHEHMS METOAA XUPYpride-
CKOTO AOCTYyTIA 11 TIPréMa 06ecrievnBaeT (PU3NOAOTIECKOe
(yHKIIMOHNPOBAHIE SPUTPOLIMTAPHOTO 3BeHA, He BLI3bIBAsSI
ACCTPYKTUBHBIX IIPOLIECCOB B T€UeHME IOCTOIepallloH-
HOTO I1€PUOAA U TIPEACTABACHHBIN XUPYPIIYeCKUI METOA
MOJKET CAY’KUTb OCHOBOYI ITPY BBITIOAHEHMY HEBPOAOTIYe-
CKIX OIePATHBHBIX BMEIIATEAbCTB.
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EVALUATION OF SURGICAL CORRECTION OF DEGENERATIVE LUMBOSACRAL STENOSIS
IN DOGS BASED ON ERYTHROCYTES

Degenerative lumbosacral stenosis is a common cause of lumbosacral disease in dogs of medium
to large breeds. However, decompressive surgery is considered the primary technique
for reducing cauda equina and nerve root compression in dogs with degenerative lumbosacral stenosis. The study
of dynamics of erythrocyte component remains the main indicator of control over the postoperative period during
surgical procedures in dogs and deserves their careful analysis. The aim of this study was to evaluate changes
in the structural characteristics of erythrocytes during the postoperative period. The assessment of changes
in hematological parameters and erythrocyte morphology during the postoperative period was given
in the article. Surgical neurological intervention in the lumbosacral region must be conducted in accordance
with strict observance of aseptic and antiseptic precautions and precise implementation of the method of surgical
access and reception. In this situation, it ensures physiological functioning of the erythrocyte link without causing
destructive processes during the postoperative period. Therefore, the presented surgical method can serve
as the basis for performing neurological surgical interventions.

Key words: dogs, degenerative lumbosacral stenosis, correction, erythrocytes, dynamics.
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CocrosiHue n nepcrneKTUBbl pa3BUTUS Menopayun
B Amypckoin obnacrtu

YAK 631.6
DOL: 10.32935/2221-7312-2022-51-1-57-60
B. B. bypuuk (k.a.H.), H. . Ky3bmu4 (k.3.H.)
[anbHeBOCTO4HbIN FOCYAapCTBEHHbLIV arpapHbIi YHUBEPCUTET
kuzmiz@list.ru

MenuopamusHblii KOMNIEKC pe2uoHa, nocae 0UMeNbHO20 nepuoda HeonpeoeseHHOCMU, NOCMeneHHo BX00Um 8 YUC/I0 NpUOpUMemos
passumus cesbCKozo xo3Alicmaa. B cmamee paccmampusaiomea npobaemsl Menuopayuu, ssicmynarwouweli Kak cpedcmaso obecnedeHus
Yycmouyus020 passumus azponpombILIeHH020 KOMNIEKCA pe2uoHa, NOCKOIbKY MENUOPayus uzpaem pewarouyo posb 8 N0BbILEHUU
n1000po0USA OCBOEHHbIX 3€MeJlb U YPOIKAEB CeIbCKOX03AUCmBeHHbIX Kyabmyp. 00HAKo MeauopamusHsle cucmemsbl Hyxoarmcs
8 nocmosiHHom obcyxusanuu. OmmeyeHo, Ymo 8 pe2uoHe HedoCMamoYHoO pa3suUMa 1ecHas meauopayus. Llens uccnedosarus
cocmoum 8 aHanuU3e CoBPEMEHHO20 COCMOAHUSA Mesuopayuu 8 Amypckol obnacmu. VccnedosaHue nposoousoch
8 2018-2021 22. 8 AMypcKoli obnacmu. YemaHoseHo, Ymo 60IbLUHCMBO MeLOPAMUBHbIX CUCMeM Haxo0umcs
8 Hey00B1eMBOPUMEILHOM COCMOAHUU U3—3G OMCYMCMBUSA PeMOHMA U MeXHUYeCKo20 0OCYXUBAHUA, @ MaKxe 60NbUWO020
usHoca. B pesynsmame nposedeHHo2o uccnedosaHus, bbi1a ycmaHosneHa Heobxo0UMOCMb BOCCMAHOBNEHUA U PEKOHCMPYKUUU
MesuopamuBHbIX cucmeM pe2uoHa. HamedeHsl nymu pasgumus Meauopayuu Ha ocHo8e BOCCMAHOBAEHUA, PeMOHMA, PeKOHCMPYKyuU
U CmpoumensCm8sa HoBbIX MENUOPAMUBHbIX cucmem. [TpusedeH npumep peKoHCMpPyKyuu MmeauopamusHol [unbYuHcKoU
ocywumensHol cucmemsi U pe3ynbmamsl OGHHOU PEeKOHCMPYKYUU, BbIPAXAIOUWUECS 8 MOM, YMO CeIbCKOX03ALUCMBeHHbIe pabomsl
CManu BbINOSHAMLCA 8 ONMUMA/IbHbIE A2POMeEXHUYecKUe CPOKU, He3aBUCUMO 0M NO200HbIX yca08uUL, U azpapuu noay4aom
cmabuibHble BbICOKUE YPOXKAU CebCKOX03ALUCMBEHHbIX Kynbmyp. OmmedeHo, 4mo Heobxo0uMbIM CmMaso yoensims BHUMAHUE
K NPOEKMUPOBAHUIO U CMpoumenscmsy 8 Meauopayuu. Paccmampusaemcs cospemeHHbili no0xod K 06c1e008aHUI0 MeUOPAMUBHbIX
cucmem, OCHOBHbIE HANPABAEHUS PeMOHMA 6eMOHHbIX KOHCMPYKYUL MeNUOpamMUBHbIX COOpYXeHUl. Micnonb308aHbI npedMemHsie
Memoobl SKOHOMUKU, IKOM02UU, NPUHYUNBI: MHO2006pa3us opm. [ins nposedeHus HaCMoAWe20 UcCIe008AHUSA UCNOIb30BAHbI
UHpOPMAyUOHHbIE OaHHbIE Calimos u Opyaue OMKpbIMbIe UCMOYHUKU.

KnioueBble cnosa: AMprKaH obnacts, WHBECTULNN, MENNOPATUBHbBIE CUCTEMBI, PECYPCHI, PEKOHCTPYKLNA,

BBeaenue

CeAbCROe XO3SCTBO HA TePPUTOPUU AMYPCKOM 06-
AACTU HAXOAUTCS B CAOSKHBIX TIPIPOAHO—KANMATIICCKIX
YCAOBUSIX: 3TO W AePUIINT OCAAKOB, W M3OBITOTHOE TIEpe-
YBA@KHEHHE, YTO IIPUBOAUT K CHIDKEHIIO YPOKATHOCTI B
HeOAArONPUSITHBIE TOABL. OCHOBHbBIM PeLLeHEM I10 CHIDKe-
HUIO HeOAQTOTIPUATHBIX ITIOTOAHBIX 1 KAMMATITYECKIIX YCAO-
BT ABASIETCSI MEAMIOPATIVS 3eMeAb, KOTOPasi CIIOCOOCTBYeT
Hapammsao 00beMa IMPOM3BOACTBA CEAbCKOXO3ACTBEHHBIX
KYABTYP U CHIDKAeT IOTePU yPOyKasi 3a CIeT OTBOAA N30bI-
TOYHBIX BOA VIAW OPOIIICHIS.

CeAbCKOe XO3SMCTBO PETMOHOB AaAbHero BocToka
13—3a HeOAATONPUATHBIX IPUPOAHO—KAMMATIYECKUIX
YCAOBUI OOBEKTUBHO BBIHY’KACHO 3aTPAavMBaTh HAMHOTO
GOADIIIe PeCypCcoB Ha IIPOM3BOACTBO TIPOAYKLIMU. B 30He
PUCKOBAHHOTO 3€MACACATSI, K KOTOPOI OTHOCSTCS CEAb-
CKOXO3SIIICTBEHHBIE YTOAbSI AMYPCKONl 00AaCTH, TPYAHO
TIEPEOLICHNTD 3HAYCHNE MEAMOPALNU AASL TIOAYIEHUS
BBICOKMX ypoyKaeB. Meanopanns 3eMeAb B AMypPCKOI
00AaCTN AO HACTOSINIETO BPEMEHU SBASETCSI OCHOBHBIM
CTI0CO60M COXPAHEHVIS U TIOBLIITIEHIS TIAOAOPOANIS TIOUBHL.
OTOMy IIpUAAETCsl OOAbILIOe 3HadeHUe B [IpaBuTeabcTBE
perroHa, Io3ToMy BOCCTAHOBACHA TTOATOTOBKA MEANOPA-
TOpPOB B AaABHEBOCTOYHOM TOCYAAPCTBEHHOM arpapHOM
YHUBEPCHUTETE.
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CeNnbCKoe X03AICTBO, CeNbCKOXO3ANCTBEHHbIE 3eMH, CTPOUTENLCTBO.

MaTepuaA 1 METOADBI UCCACAOBAHUS

VccaeaoBaHMST TIPOBOAMANCH Ha TEPPUTOPUN AMyp-
CKOM 00AaCTU. B paboTe MCIoAb30BaANCE TIPOCKTHEBIE, CTPO-
UTeABHBIC 1 9KCTIAYaTAITMOHHbIe MATEPUAADI TIO COCTOSHIIO 11
AHAAU3Y OCYLIUTEABHO—OPOCUTEABHbBIX CUCTEM. OO001IeHbL
Ppe3yAbTaThl OOCACAOBAHMA OCYIIUTEABHO—OPOCHUTEABHBIX
CUCTEM PervoHa. BhIABACHBI HEAOCTATKM MEANOPATHBHBIX
cucteM B AMypcKor 06aacTi. OIeHKY TeXHIUeCKOTO COCTO-
SHUS MEAMIOPATUBHBIX CUCTEM OIIPEACASAN ITyTeM BU3YaAb-
HOT'0 0OCACAOBAHISL U 110 AAHHBIM CUCTEMHbBIX HAOAIOACHUI.
[Tpn TIpOBEACHNN MCCACAOBAHNMS MCIIOAB30BAHBI METOABL:
aHaAn3, 00001IeHNe, CUHTES U IIPOYME CIIOCOODbL U [IPUEMBL.

Pe3yabTaThl ICCACAOBAHUS
1 UX 00CyKAeHIE

B AMypckol 00AaCTU HAXOAUTCSL OKOAO 1,5 MAH. ra
martHy. COTAaCHO CTaTUCTUYeCKUM AaHHBIM, Ha 2020 ToA
arpapuu ucroas3yiot 1137,4 man. ra [1]. Baactu peruona
33AYMBIBAIOTCSL O MEAMOpALUM, KOTOPOWl MaclTabHO He
3aHUMAAUCh C COBETCKUX BpeMeH (matnuya).

B nacrosmee BpeMs IAOIIAAD MEAMOPUPYEMBIX 3€-
MeAb B AMypPCKOI o0AacTu coctasasieT 251,4 Toic. ra, B
TOM YHCA€ OPOILIAEMBIX CEAbCKOXO3SIICTBEHHBIX — 9,2
TBIC. I'd, OCYILIEHHBIX — 242,2 TbIC. Ta. MeANOPAaTUBHBIIL
KoMrAeKC [Tpnamypbs BKAIO9aeT B ceOs 229 cucteM ocy-
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JKosloruyeckoe CoCcTosHue MeJIMOPaTUBHOIo d)ouna
ﬂaﬂbHEBOCTO‘IHOI'O d)enepanbuoro OKpyra
1 AMypcKoii o6nactu[6]
YAOBAETBO-
Pernon Xopgmee, pUTeABHOE, HeyAOBAeTBg—
% % puteabHoe, %
OpotieHue
Poccmiickas Meaeparms 18 45 37
AaAbHEBOCTOYHbIN 43 24 32
(beAepaabHbIIl OKPYT
Amypckas 00AaCcTh 82 10 7
Ocymienne
Poccniickas Qeaepanmst 55 25 19
AaAbHEBOCTOYHBIN 42 29 30
beAepaabHBITT OKPYT
Amypckast 00AaCTb 72 17 11

meHns 1 oportenus. OHM pacrioAOKeHE Ha TepPUTOPUN
17 MyHntmnaabuex panoHoB (u3 20) u B 06Imel CAOK-
HOCTU OOCAY’KMBAIOT 240,0 THIC. Ta CeABXO3YTOAMiL. [7]
AAUTEABHOE OTCYTCTBIE AOAYKHOM TeXHIYeCKOM 9KCTIAya-
TalM 9AeMEHTOB MEAMOPATUBHBIX CUCTEM TIPUBEAO UX B
HETOAHOCTDb. DOABIIIYIO POAD B UX YHUYTOKEHUN CHITPAAT
3a00AaUMBaHNe, BeTPOBAsl U BOAHASI 9PO3Usl, PACUACHEH-
HOCTb BHYTPUXO3SIICTBEHHOM CeTH MEKAY MeAKNMU (hep-
MEPCKUMU (KPeCTbSHCKUMI) XO3SIIICTBAMU 1 T.A.
Peaamsarviei1 MeponprsTUil, HallpaBACHHbBIX Ha Opra-
HU3AIIMIO MEAVOPATUBHBIX PAOOT Ha TeppUTOpUN AMYPCKOT
00AaCTH, HETIOCPeACTBeHHO 3aHuMaeTcst PIBY «YrpasaeHue
«AMYPMEAIOBOAXO3», TAC arpapuil MOTYT TIOAYYIUTb IIPO-

(becCHOHAABHYIO KOHCYABTALIVIO U 9KCIIEPTHYIO OLIEHKY IIPU
[IAQHUPOBAHNY BOCCTAHOBUTEABHBIX MAU CTPOUTEABHBIX
MeANOPaTUBHLIX paboT. B onepatusHoM yripasaenun OI'BY
«YTpaBAeHNE «AMYPMEANOBOAXO3» HaxoauTcs 819.5 kM
KaHaaoB, 30 MOCTOB, 442 BOAOIIPOITYCKHBIX TMAPOTEXHUIYE-
CKux coopy»keHui1, 707,2 KM SKCIIAYaTalMOHHBIX AOPOL, UTO
coctaBasteT 11,6% ot obmieit MeAMOPATUBHOM ceTr AMyp-
CKOM 00AacTu. Ho GOABIIMHCTBO MEANOPATUBHBIX CUCTEM
OCYILIEHUS OCTAIOTCA B AMYPCKOI 00AACTU OECXO3HbIMU U
n3HomIeHbl 6oaee yem Ha 80% [7].

B HacTostitiee BpeMst TpeGyeTCst IIPUHSATb MEPBI 110 T1e-
PeBoAy 6ECXO3SIITHBIX MEANOPATUBHBIX CUCTEM B COOCTBEH-
HOCTb. [IporieAaypa opopmaeHnst mpaBa COOCTBEHHOCTH Ha
3TU OOBEKTHI IIPOBOAUTCSI HA YPOBHE MYHUIIMIIAAUTETOB,
Ha TEPPUTOPUM KOTOPBIX HAXOASATCS CUCTeMbl. MHOTHe
MYHUIIMTIAAbHBIE PailoHbl AMYPCKON 00AACTM HAYaAn
oopMASTE 1TpaBa cOOCTBeHHOCTH [4].

Tem He MeHee, aMypCKue arpapuu OAACPKUBAIOT B
paboueM COCTOSTHUU CTapble MEAVOPATUBHbIC CHCTEMBI.
B 11eaoM, K ocTaTKaM COBETCKO MEAMOPALINK B CEABCKOM
XO3AICTBE AMYPCKOM 0OAACTU OTHOCSTCS 04€Hb OEPEKHO,
TIOHMMAs!, YTO IIPOEKTUPOBAHNE W CTPOUTEAbCTBO HOBOM
MEANOPATUBHON CUCTEMbl 0OOMAETCSI B HECKOABKO COTEH
MaH. py0. Cefyac 3T MEAMOPATUBHBIE CUCTEMBI, 10 Ha-
OAIOACHUIO aBTOPOB, MPEACTABAAIOT COOOI OCTATKU AO-
POPKHBIX TIOAOTEH Ha MHKEHEPHBIX CUCTEMAX.

Harnpumep, MeanopaTuBHast cucteMa [MABYMHCKON
OCYILIMTEABHO! CCTeMbI OblAd BBEACHA B SKCIIAYaTalINIO B
1976 1. (puc. 1). B Hactosiiitee Bpemst €€ U3HOC COCTABASIET

I : Curﬁﬂﬁﬁ@fd&uuﬂ‘\nquuw‘;‘__ur ‘
2 e
SN e ik g v

Puc. 1. Cxema menuopatMBHO MMIBYUHCKOIW OCYIINTENIBHOW CUCTEMBI
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6oaee 60%. ArpapHBIM IIPOU3BOACTBOM HA [MABUMHCKOM
OCYILIMTEABHON CUCTEME 3aHMMACTCSI OAHO U3 CTapeuInX
CEeABCKOXO3MCTBEHHBIX ITPEATPUATII AMYPCKOi1 00AaCTH
— 3A0 arpodupma «Ilapruszan». B nacrosmiee Bpems
BBITIOAHSIETCSI PEKOHCTPYKLIVSI MEANOPATUBHOM CUCTEMBbL:

— OTKPBITAs OCYIIUTEAbHAS CeTh KAHAAOB, IIPOTSDKEH-
HOCTBIO 185 KM, 0CBOOOJKAEHA OT APEBECHO—KYCTaPHUKO-
BOI PACTUTEABHOCTU;

— IIPOU3BEACHA PEKOHCTPYKIMs IouTU 50 KM AOpOL, B
pe3yabTate KOTOPO#1 o6ecrieueH OeCIIpersiTCTBeHHDII ITPO-
€3A TI0 MEANOPATHBHON CHCTEME CEAbCKOXO3SNCTBEHHbIX
MallyH 1 TPaHCIIOpTa B Alo00e BpeMs roaa. Eine neo6xo-
AVMO BBITIOAHUTb PEKOHCTPYKIIHIO 60aee 20 kM Aopor [7].

Takum o6pazoM, B pe3yabTaTe PeKOHCTPYKLUMN
IIPOM30IIAO YBEAUYEHME MAOIIAAM [1AXOTHBIX MEAMOPU-
poBaHHBIX 3eMeAb Ha 1774 ra. CAeAOBaTeABHO, CEABCKO-
XO3SIMICTBEHHBIE PAOOTbI BLIIIOAHSIOTCSL B ONTUMAABHBIC
arpoTeXHUYECKIE CPOKH, HE3ABUCUMO OT IIOTOAHBIX YCAO-
BUI1, 1 arpapyy IIOAY4alOT CTAOUABHBIE BBICOKUE YPOYKaN
CeABCKOXO3SIIICTBEHHBIX KYABTY].

B pernoHe HEAOCTATOMHO BHUMAHWS YACASIETCSI ACCHOM
MEANOPALMU. DTO OOBACHAETCS HEAOOLIEHKOIL €€ POAU B
arpapHOM IIPOM3BOACTBeE. [loAe3aInTHBIE ACCHbIE TIOAOCHI,
KaK U BCE arpOAECOMEAMOPATUBHbIE HACASKACHUS, BbI-
TIOAHSIIOT POAb ACTIOHUPYIOMINX OMOAOTMYECKUX CUCTEM,
3aAePIKUBAst aTMOC(EPHBII YTACKUCADII Ta3, [IOAACPIKIBASL
GanaHc yraepoad. Aas yBeamueHus 3((eKTUBHOCTH 3a-
IMUTHBIX (DYHKLNE, ACCOTIOAOCH! BBICAXKUBAAU IIOTIEPEK
TOCIIOACTBYIOIIINX BETPOB. B coBeTCKOe BpeMmsi cO3AaHme
HACAKACHISIMU 00Aee KOM(OPTHBIX YCAOBUI AASL BbIpa-
IUBAHUS [IPOAYKIINM PACTEHUEBOACTBA, IIPOSIBASIBIIICECS
B IIOAYYEHUM AOTIOAHUTEABHOTO YPOXKasl, CTAHOBUAOCDH
AOCTAaTOYHBIM OCHOBAHUEM AASl TOCYAAPCTBEHHBIX KHBE-
CTHULINI B AQHHbBIe MepOIIprsitus [5].

MeAnopanust CeAbCKOXO3SIICTBEHHbIX 3€MEAb O4Y€Hb
3aTPaTHOE MHBECTUIIIOHHOE MEPOIIPUSITIE, KOTOPOE He TIOA
CHAY AQKE KPYIHBIM CEABCKOXO3SINICTBEHHBIM ITPOU3BOAN-
TeAsIM. 3aTPaThl [0 HEKOTOPBIM OIIEHKAM, MOTYT AOCTUTATh
Ha CTPOUTEABCTBO (PeKOHCTPYKIIMIO) A0 350-350 ThiIC. PYO.
Ha 1 ra, moTomy peuaTs mpoOAeMy HEOOXOAMMO Ha OCHOBE
TOCYAAPCTBEHHOI TIOAACPSKKI C TIOMOILIBIO IIPOrPAMMHO-
LIEAEBOTO MeTOAA. AAsL KaKAOTO y4acTKa MEAMOPaTMBHON
CUCTEMbI HEOOXOAUMO Pa3pabaThiBaTh OU3HEC-TIAAH, TAE
OYAyT 4€TKO OTIPEACACHDI BCE 3aTPaThl Ha ero 0OyCTPOICTBO.

Arpapues B OOAbINEN CTeIeHU MHTepecyeT TexX-
HUYECKOE COCTOSIHME CYIIECTBYIOIINX MEAMOPATUBHBIX
CHUCTEM U TIPUMEHEHNE TeX VAU WHBIX MEPOIIPUSTHIL AASL
X BOCCTAHOBACHIS (PEMOHT, PEKOHCTPYKIIVS MAU HOBOE
CTPOUTEABCTBO). Harpimep, ipu 06cAeAOBAHIY THAPOTEX-
HIYECKOTI0 COOPYIKEHIS YaCTO OOHAPYKUBAOTCS IIPOTEUKI
BOABL B MEAMOPATUBHBIX CHUCTeMaX (puc. 2).

BakHBIM HAlpaBACHMEM IIPU IKCIIAyaTALINN MEAU-
OpATUBHBIX CUCTEM SIBASIETCSI HEOOXOANMOCTb CHIDKEHVIS
[I0TepPb BOABL Ha (PUABTPALINIO. 3HAUUTEADHbIE [IOTEPH
BOABI 00YCAABANBAIOTCSI HU3KAM TEXHUIECKIM YPOBHEM, &
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Puc. 2. Npoteuka Boabl Yepe3 6ETOHHYIO CTEHY
Boj03a6opHoro Konopua

TaKKe paspyIienreM Oe TOHHBIX TOKPBITHAN 13—3a AAUTEAD-
HOTO CPOKa 9KCIIAyaTallul 1 HEOOXOAUMOCTbIO PEMOHTA.
YcTpaHeHue NOBPEKACHUI B BUAE TPEILIMH U pa3pyLIeHni
Pa3sAUYHBIX OETOHHBIX BOAOIIPOBOASIILIMX COOPYKEHUI, a
TaKxke X Ae(POPMAIIMOHHBIX IIBOB MOYKET ITPOBOAUTBCS
PYYHBIM AW MEeXaHU3UPOBAHHBIM CIIOCOOAMU B 3aBUCH-
MOCTH OT BEAUYNHBI pa3pyuieHui [2].

OAHaKo, T10CA€ TAKOTO MACINTA0HOTO HABOAHCHIS B
Amypcroit obaactu 2021 1., yske HeOOXOAMMO TOBOPUTD He
0 PeMOHTAX, 2 BOCCTAHOBACHMI OOABIITTHCTBA MEAMOPATUB-
HBIX CUCTEM, TaK KaK UX U3HOC 1 AO HABOAHEHUSI AOCTUTAA
KkpuTndeckoir otMeTkr 80%. Ho, mpekae He06X0ANMO
IIPOBECTU 0OCACAOBAHNE MEANOPATUBHBIX CUCTEM, YTOOBL
UMETDb TIPEACTABACHME 00 MX TeXHWYECKOM COCTOSHUM.
O06caeaoBaHe, TI0 HALIIEMy MHEHUIO, TIOCAY’KUT OTIIPaBHO
TOYKO1 AASL OTIpeAeACHUsT OAee KOHKPETHBIX ITyTel 1 Mep
BOCCTAaHOBAEHUSI MEAMOPALIMKM B 00AACTH 11 BO3MOKHOCTH
B AAAbHEHIIIEM COXPAaHEHUs YPOSKAMHOCTI CEAbCKOXO03s51M-
CTBEHHBIX KYABTYP.

Bo Bcex MCTOYHMKAX OTMEYaeTCsl, YTO OKYIaeMOCTh
MEAMOPATUBHBIX cucTeM cocTaBasieT 10-12 aet. C atuMm
MOJKHO COTAACUTBCS, HO eCThb, CIIPABEAANBOE 3aMeyaHue,
YTO TIPU HAANUMN AOPOYKHOTL CeTH ITPH yOOpKe yposkast (aa
71 APYTHIX TIOA€BBIX Pab0Tax) CHIDKAIOTCS SKCIIAyaTallNnOH-
Hble 3aTpathl ([CM, TeKyIIuil PEMOHT) yMeHBIITAeTCst CPOK
OKYTIaeMOCTU PEKOHCTPYKLIUM MAU AP. MEPOIIPUSTUIL 110
BOCCTaHOBACHUIO MEANOPATUBHOM CUCTeMbI [3].

MeaArOpaTUBHOE COCTOSIHIE CeAbCKOXO3SNCTBEHHBIX
YTOAUI YXYAIIIAeTCsl, @ MOTPeOHOCTh B PEKOHCTPYKIINT
1 PeMOHTe MeAMOPATUBHBIX CUCTeM IMPUOOpeTaeT Mac-
mrabHble 3Ha4eHUs. BayKHO TOAYEPKHYTh HAAMYME BECKIX
00 beKTUBHBIX IIPUUMH TIOCTOSHHON MEAVOPAIIH 3eMEAD B
10’KHOM 30He AaAbHero BocToka. OKcTpeMaabHbIe TIPUPOA-
HO-KAVMATUYeCKHIe YCAOBISI — OT TIEPUOANYECKOTO Tiepe-
YBA@KHEHUsI [10UB, AO Ae(DUIINTA BAATU B IIOYBE B [1EPBOIL
TIOAOBUMHE AETHETO TePUOAA, KOTAQ TpebyeTcsl OpolleHne
CEAbCKOXO3SIICTBEHHBIX YTOAMIL.

Vcxoast U3 OmIbITa 0OCACAOBAHIS MEAMOPATUBHbIX CH-
CTeM, TIPEAAATaeM CACAYIOIITNE TIOAXOABL K AQHHOT ITPOOAEME:
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Bo-TiepBbIX, HEOOXOAUMO OIIPEACAUTb OUePEAHOCTD
BOCCTAHOBACHUS (T.e. 0OCACAOBAHUSL) MEAMOPATUBHBIX
CUCTEM TIO PerroHy, B OCHOBHOM 3TO — TaMOOBCKUM,
VBanoBcKui, baaroseneHCKMM MyHUITUTIAAbHbIE PAIOHDI.

Bo-BTOPBIX, CACAYET, HA OCHOBAaHUM OOCACAOBAHUSA
MEAMOPATUBHBIX CUCTEM, OITPEACAUTH 00beMbI padoT, T.e.
MOTPEOHOCTD B MATEPUAABHDIX, TEXHUUECKUX, TPYAOBBIX 1
ITPOEKTHBIX pecypcax.

B-TpeTbuX, HY’)KHO YyCTaHOBUTH OUYEPEAHOCTb pea-
HUMAIINN paHee MOCTPOEHHBIX MEANOPATUBHBIX CHUCTEM
110 parioHam AMYPCKOM 00AACTU C y4eTOM UX BaXKHOCTH,
NOTPeOACHUS PECYPCOB 1 CPOKOB OKYTIAeMOCTH, C YY€TOM

BbIBOABI

B 1ieaoM, aHaAM3 COCTOSHUA OCYIIUTEABHO—OPOCH-
TEABHBIX CUCTEM MEAMOPAIIMN B PETMOHE TIOKA3bIBACT, YTO
GOADBIIMHCTBO MX HAXOAUTCS. B HEYAOBACTBOPUTEABHOM
coctosHmny. TeM He MeHee, OTPULIATEALHOE BAMSHUE TIPU-
POAHO-KAMMATUYECKIX YCAOBUI 11 M3 BSIHBL B OPraHN3alInmI
HCTIOAB30BAHUS 36MEAb AASL CEABCKOXO3SAMCTBEHHOTO TTPO-
M3BOACTBA MOYKHO CMATYUTb UCKAIOUUTEABHO OAaroAapst
Pa3BUTON CUCTEME MEAMOPATUBHBIX PAOOT U IIEPEAOBBIX
arpapHbIX TexHOAOTUI. OAHAKO AaHHBIN TIPOIECC He
ABASCTCS B HACTOAIIee BPeMsl AOCTATOYHBIM AASL KAPAU-

criernuuecKx yCAOBHI AMYPCKO 00AACTH.

HAABHOI'O YBEAMUECHSI IIPOAYKTUBHOCTU 1 PEHTA0€ABHOCTIL
CEeABCKOTO X0341CTBA.
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V. V. Burchik, N. P. Kuzmich
Far Eastern State Agrarian University, kuzmiz@list.ru
STATE AND PROSPECTS OF LAND RECLAMATION DEVELOPMENT
IN THE AMUR REGION

The reclamation complex of the region, after a long period of uncertainty, is among the priorities of agricultural
development. The article deals with the problems of land reclamation as a means of ensuring sustainable

development of agro—industrial complex in the region, since land reclamation plays a crucial role in increasing fertility

of developed lands and crop yields. However, reclamation systems need constant maintenance.
It was noted that forest reclamation was insufficiently developed in the region. The purpose of the research was
to analyze the current state of land reclamation in the Amur region. The study was conducted in the Amur region
in 2018—2021. It revealed that the majority of reclamation systems were in unsatisfactory condition due to lack

of repair and maintenance, as well as great wear and tear. The research showed that it was necessary to restore

and reconstruct the reclamation systems of the region. The ways of development of land reclamation on the basis
of restoration, repair, reconstruction and construction of new land reclamation systems were outlined. An example

60

of the reconstruction of the reclamation Gilchinsk drainage system and the results of reconstruction were given.
They were expressed in the fact that agricultural work began to be carried out in optimal agrotechnical terms,
regardless of weather conditions, and farmers received stable high yields of crops. The modern approach
to the survey of reclamation systems, the main directions in repair of concrete reclamation structures were
considered. Information data from websites and other open sources were used in the research.

Key words: Amur region, investments, reclamation systems, resources, reconstruction, agriculture,
agricultural land, construction.
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TeopeTuvyeckne acnekTbl oONTUMN3aLUN U3[ePXKEK
npovn3BoACTBa NpeanpPUHUMATEsIbCKUX CTPYKTYP
B obecne4eHUn YCTON4MBOro pa3BuUTus

YAK 338.512
DOI: 10.32935/2221-7312-2022-51-1-61-64

WN. C. YepHsakosa (k.3.H.)
roy BO INHP JTTAY
chernyakova—71@mail.ru

B cmamebe cpopmynuposara posib u30epek npou3sodcmsa 8 obecneyeHuu ycmoliyugo2o pazsumus npednpuHUMamenbcKux
cmpykmyp maconepepabamsigatowel ompacau AlK. basupysacs Ha mom, ymo skoHomuka JTHP sgnsemcs cnpocooepaHuyeHHod,
060CHOBGHA HEOBXO0UMOCMb, NPU NOUCKE pe3epBos yseaudeHUs NpubbLiu 8 00CMUXeHUU ycmoldyuso20 pa3sumus, GKUeHmMUpoBaHus
BHUMAHUSA HA YnpasieHuu u30epxKkamu npou3soocmsa KaK pe3ynbmamusHo20 cpedcmsa ynpasieHus 3ampamamu,
no3sonaowe20 npedycmompems uMeHeHuUe COCMOAHUA BHeWHel u 8HympeHHell cpedsl. BoideneHo, 4mo duHamuyHocms pocma
npednpuHumamenscKoli cmpykmypsl 6a3upyemcs Ha ONMUMAIbHOM UCNOb308AHUU CYLYeCmBYIOWUX hakmopos ycmoliyusozo
pa3BuUMUSA, K 4UC/y KOMOPbIX, ABMOPOM OMHECeHb! U30ep KU npou38o0cmaa, 4mo no3soisem paccMampusams Ux OnmuMu3ayuo
8 Kayecmse 00HO20 U3 cmpame2uyecKux HanpasneHull obecneyeHus ycmoiyugoeo passumus. llpusedeqa demanuzayus
npou3Bo0CMBeHHbIX U30ePKeK N0 HANPABIeHUAM U COPMYIUPOBAHA ABMOPCKASA UHMEPNPemMayus NOHAMUSA «U30epKU»,
obecneyusawas BO3IMOKHOCMb y4ema ynyLeHHbIX B03MOKHocmel npednpuHuMamensckol cmpyKkmypsl npu 8si60pe 00H020
U3 CyLecmsyWux ansmepHaAmMUBHbIX 8apUAHMOB passumus. Paccmampusas u3depxKu Kak o6bekm ynpasieHus, 3a0a4a
ynpasneHus usdepxKamu npou3soocmaa MpaHCNOHUPOBAHA 8 3a0aYYy MHO20KPUMEPUANbHOU oNMUMU3ayuU, U chopmynupoBaHa
KaK 3a0aya ysenuyeHus 06bemMo8 npou3soocmBsa Npu MUHUMU3AYUUU COBOKYNHbIX U30epeK KpamKoCpOYHO20 nepuooa unu
ysesnuyeHus 06bemMo8 npou3s8o0CMBa Npu HUKCUPOBAHHOM 3HAYEHUU CPeOHUX NOCMOAHHBIX U NepemMeHHbIx u3depxek. Ha 6ase
8bI0€/IeHHbIX NPUYUHHO-CIe0CMBeHHbIX c8A3ell u30epxeK npou3soocmsa ¢ 00CMueHymbIM yposHeM ycmoliduso20 pazsumus
mAconepepabamsisaowux npednpuHumamensckux cmpykmyp AlK, paspabomaxa Modens MUHUMU3AUUU COBOKYNHbIX U30epiKeK
npou3goocmsa Komopas obecneyusaem B03MOXHOCMb ONMUMU3AUUU U COKPALYEHUS nomepb 02paHUYeHHbIX PeCypCcos, CHUXeHUs
cebecmoumocmu npou3sooumoli npoOyKYUU U YCKopeHus 06opajyusaemocmu 060pomHsix cpedcms, BKNAObIBAEMbIX 8 NPOU3BOOCMBO.
YkazaHHble HanpasneHus onmumuzayuu udepxex no3goaAOM obecneyums AoCMAMOYHbIl YpoBeHb ycmoliyugo2o passumus
MACoNnepepabamsiBaoLUX NpeonpUHUMAMenbCKUX CMPYKMYp, YMo NO3UMUBHO CKAaxemcs Ha 0anbHeliwem pasgumuu pezuoHd.

KnioueBbie cnosa: npeanpuHnUMaTenbCKas CTpyKTypa, Mﬂconepepa6aTb|Bammaﬂ 0Tpachb, YCTOMYNBOE Pa3BUTUE, U3EPKKY,
3KOHOMUKO-MaTeMaTnyeCcKoe MOLeNMPOBaHMe, ONTUMU3aLLIMA, MOeNb, CUCTEMA OrpaHMHeHMVI.

CoBpeMeHHOe COCTOSTHIE SKOHOMUKN AyraHckon Ha-
poaroit Pecriybanku (AHP) 06ycaaBanBaeT HeOOXOAUMOCTb
006eCTIeue NS €€ BBICOKMX 1 YCTOMUMBBIX TEMIIOB PA3BUTHS
1 pocTa. Beayiee MeCTO B AAHHOM IIpOLieCCe IIPUHAAAL-
JKUT MsCOTepepadaThlBAIONIUM IPEATIPMHUMATEALCKUM
cTpyrtypaMm ATTK, RoTopbie SBASIOTCSA 00eCTIeYnBAIONINM
CEKTOPOM ITPOAOBOABCTBEHHOM 6€30T1aCHOCTI PECITyOAUKI
71 OAHVIM M3 OCHOBHBIX I1epepabaThIBAIOIINX 3BeHbEB arPo-
TIPOMBIIIACHHOTO KOMIIACKCA.

Ocobble ycAOBUsL COITMAABHO-9KOHOMUYECKOTO Pa3-
BUTUSI PETOHA BBHIABUTAIOT Ha IIEPBbIN MAAH IPoOAEMy
3¢ derTUBHOCT MeHeARMeHTa B cepe ONTIMU3AIINI
N3AEPKEK MTPOU3BOACTBA, YTO B 3HAYMTEABHOU Mepe
3aBUCUT OT HAYYHOIO MCCACAOBAHIS AAHHOU IIPOOAEMa-
THKU. Tak IpUKAaAHbIE ACIIEKTBHI IIPOOAEMBI U3ACPIKEK
HpOI/I3BOACTBa paCCManI/IBaAI/ICb TaKMUM aBTOpaMI/I, KaK
B. A. baaa6an, B. K. beasiena, E. K. Bacuanesa, B. K. Kon-
Apamiosa, C. A. Kotaspos, @. 4. Aerotun, E. A. Mouaau-
Ha, C. A. Huxoaaesa, M. B. [Tonosua, M. A. Teperrenko,
A. M. ®abpuunsli, [ JI. Asoes, B. B. Ipombiko, M. A. Po-
ManeHKoB, A. I'l. Heaenkos, B. Topunaapaaxan, M. M. Kup-
unep, A. Moppuc, M. TToptep, A. Tommicon, A. Xos.
OaHako, HEOOXOAMMO KOHCTaTUPOBATh TOT (PAKT, UTO B
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COBPEMEHHON OTeUeCTBeHHON ACTICTBUTEABHOCTI aHAAU3
IPOOAEMBI M3BAEPIKEK IIPOM3BOACTBA PACCMATPUBAETCA IIPe-
VIMYIIECTBEHHO B KOHKPETHO-3KOHOMUYECKOM IIAGHE U B
GOoABIIIel Mepe ¢ TOYKU 3peHrst PUHAHCOB U MEHEAKMEHTA
OTPAaCAEBOTO MIPEANPUATUSL. AOCTATOUHO CKA3aTh, YTO AO
CHIX TIOp HE OCYIIECTBASIAOCD CIIETIMAABHOTO NCCACAOBAHMIS
B3AMIMOCBSI3M M3ACPIKEK MTPOM3BOACTBA U YCTOMIMBOCTH
Pa3BUTSL OTPACACBBIX IIPEAIPUHUMATEABCKUX CTPYKTYP.
Takum 06pa3zoM, LIeABIO 1 3aAa9aMU MICCACAOBAHIIS SIBASICT-
Cs1 Hay4HOe 0OOCHOBAHNE POAY U3ACPIKEK B 0O€CTIeYeHIN
YCTOMYMBOTO PA3BUTUA IPEATPUHUMATEABCKIX CTPYKTYP
nepepabarsiBaioninx orpacaent AITK u dpopmuposanue
MOACAM OTITIMU3AIINN U3ACPYKEK IIPOM3BOACTBA B 00eCTIe-
YEeHUN YCTONINBOTO Pa3BUTHS.

Tekymiee cocTosiHMe COLMAABHO—KOHOMUYECKOTO
pa3BI/ITI/IF{ perI/IOHa OTAMYAETCA OTCYTCTBI/ICM 1 HEIIOAHBIM
(byHKIMOHMPOBAHNEM PSIAd SAEMEHTOB 11 MEXaHU3MOB,
TIPUCYMUX TPAAUIIMOHHON PEeTMOHAABHON KOHOMIYe-
CKOM cncreMe (CHCTeMa CTPAXOBAHUS, KPEANTOBAHI,
VHBECTUPOBAHIIST), YTO OOYyCAABAUBAET HEOOXOAUMOCTD
AKKyMYASITUY 00s13aTEABHOTO TIOTEHIIMAAA PA3BUTHSL, C
MCIIOAB30BAHMEM HepeMeHHbIX Ha KOTOpre HpeAHpI/IFITl/Ie
IMeeT BAMSIHUE U CIIOCOOHO BO3AEHICTBOBATDL B 11EASX
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CaMOCOXPaHeHUsl U AOCTUKEHUSI CTAOUABHO-BBICOKOTO
ypOBHH yCTOﬁqHBOFO pa3BI/ITI/IH. To ectb AVMHAMWYHOCTDb
POCTa MIPEATIPUHUMATEABCKO CTPYKTYPhl 0a3upyeTcs Ha
OTITUMAABHOM MCTIOAB30BAHMUM CYIIIECTBYIONINX (DAKTOPOB
YCTOMYMBOTO Pa3BUTNS, K YUCAY KOTOPBIX, OTHOCSITCS 13-
ACPIKKU IIPOU3BOACTBA, KOTOPbIE IIPEACTABASIIOT COOOI Ae-
HEJKHOE BBIPKEHVIE 3aTPaT IIPOU3BOACTBEHHBIX (DaKTOPOB,
HEOOXOAMMBIX AASL OCYILIECTBAEHUS TTPOU3BOACTBEHHOM 1
COBITOBOTI ACSITEABHOCTH. B (PrIHAHCOBOM MeHEAKMEHTe 1X
TIPUHATO ACAWTD TI0 HAITPaBACHIISIM: COBOKYIIHBIE, TIOCTO-
sSIHHBIE, TIEDEMEHHBIE, CPEAHIIE, TIPEACABHBIE, 3aMbIKAIOIIIHE.

[lepemMeHHbIE N3ACPIKKI HATIPSIMYIO CBSI3AHHBI C MaC-
mradaMu (PYHKIMOHUPOBAHUS [IPEAIIPUHIMATEABCKON
CTPYKTYPHI, @ UX OTAMUYNTEABHON YepPTOil SIBASCTCS 3aBU-
CUMOCTD UX 00beMa 0T PAKTUIECKUX TPOM3BOACTBEHHDIX
00beMOB. To eCTb K HUM OTHOCST HEU3MEHHbIE B pacueTe
Ha eAVHUITY TTPOAYKIIMNI 3aTPaThl, HO TIPY 3TOM MX 00mmast
CyMMa TIPOIIOPIIMOHAABHA OOBEMY BBITYCKA IIPOAYKIIUHL.
AaHHbIe U3ACPKKI HETIOCPEACTBEHHO OTHOCATCS Ha cebe-
CTOMMOCTD HpOAyKLIV[I/I, HpI/I 93TOM K HUM OTHOCHT: 3anaTbI
HA CBIPbe, MATEPUAADL 1 TIOAY(PaOPUKATHL, PACXOAHDIE Ma-
TepUAABL, SHEPTOPECYPCHI, 3AACICTBOBAHHBIE B OCHOBHOM
TIPOM3BOACTBE; 3aPAOOTHYIO MAATY OCHOBHOTO ITPOM3BOA-
CTBEHHOTO I1ePCOHAAA (BKAIOYAS HAYUCACHIS); CTOMMOCTb
TPAHCIIOPTHBIX YCAYT; 0OCAyKUBaHIe 000pyAoBaHust [4].

Oco0eHHOCTBIO TIOCTOSTHHBIX U3AEPIKEK SIBASETCS TO,
YTO OHM OCTAIOTCSI HEM3MEHHBIMU TIPU AIOOBIX MACIITa-
6ax TIPOM3BOACTBA TIPEATIPUATHS, TIPH 3TOM BKAIOTAIOT
CPeACTBa HAIIPaBACHHbIE HA OTIAATY APEHABI, PEMOHTA T10-
MEIIEHWI1, COAEPKAHNE YIIPABASIONINX KAAPOB, PEKAAMY.

COBOKYIIHBIE U3AEP’KKI — 3TO CyMMUPOBAaHHAsI Be-
AMYVHA 3aTPaT 33 OTYETHBIN I1eproA. OHM BKAIOUAET OAHO-
BPEMEHHO U TTOCTOSTHHbIE 1 TIepeMeHHBIe CTaThbU PACXOAOB.

CpeAHME N3AEPIKKI TTPEACTABASIIOT COOOM PACXOABL,
TIPUXOASIIINECS Ha CO3AAHIE OAHOM €AMHUIIBI TIPOAYKIIVN.
AQHHBIN TIOKA3aTeAb MCIIOAB3YeTCS IIPU pacdeTe peHTa-
6eABHOCTH TIPOU3BOACTBA 110 KOHKPETHOMY BHAY IIPOU3-
BOAMO TIPOAYKIINN.

MapskuHaabHble (IIPeAeAbHbIE) U3ACPKKUI — 3TO
3aTpaThl TPEATIPUATIS, HAIPABACHHBIC Ha M3TOTOBACHNE
AOTIOAHUTEABHBIX €AMHIIT TIPOAYKIINH.

3aMBbIKAIOIIINE U3ACPIKKU IIPEACTABASIIOT COOOM MaKCU-
MaAbHO BO3MOYKHBIE 3aTPaTbl, [IPY KOTOPBIX IIPOU3BOACTBO
OCTAETCsl TPUOBIABHBIM.

OAHAKO HEOOXOAMMO OTMETHTD, UTO B PSIAC CAydaeB
11eAeCO06Pa3HO PACCMATPUBATD M M3ACPKKI YITYTIIEHHBIX
BO3MOYKHOCTET, TIOA KOTOPBIMU OyAeM TIOHUMATD U3ACPIKKI
11 TIOTE€PU AOXOAQ, BOSHUKAIOIINE 33 CYET AABTEPHATUBHOTO
BBIOOpA HE CAMOTO IIPUOBIABHOTO M3 CIIOCOOO0B OCYIIIeCT-
BAGHUS XO3SAMCTBEHHBIX OIEPallnil, TIOCPEACTBOM OTKa3a
ot Haunboaee sdderTuBHOTO criocoba [2, 7]. AanHbli
BUA U3ACPIKEK BO3ZHUKAET B TIPOIIeCcCe TMAAHWPOBAHUSA
XO3SIICTBEHHOM ACSITEABHOCTH IIPU BHIOOPE aAbTepHATHB-
HBIX BO3MOXKHOCTEN. B AQHHOM cayuae BbIOOp HanOoaee
IPUOBIABHON aABTEPHATUBLI 11eACCOOOPA3HO O1IEHUBATH 1
[IAGHUPOBATD C YUETOM TeX IOTePb, KOTOPbIE TIOBACUET 3a
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CoO0T 0TAAYA IIPEATIOYTEHNA KAYKAOMY 13 aABTePHATUBHBIX
BapPUAHTOB OCYIIECTBACHNS XO3AMCTBEHHO ACSTEABHOCTH.

OCHOBBIBASICh Ha BBIIIEM3AOKEHHOM, C(HOPMyANPyeM
TIOHATHE «MU3ACPIKKI» KAK CTOMMOCTHYIO OLIeHKY, ACTIOAD-
3yeMbIX B TeYeHME OINPEACACHHOIO IePUOAA BPEMEHU B
IIpoLiecce MPOU3BOACTBA 1 00paIeHUs TIPOAYKIIMU, BCEX
BMAOB S5KOHOMUYECKIUX 1 (PUHAHCOBBIX PECYPCOB, HEOOXO-
AVMBIX AASE 9K TUBHOTO OCYIIeCTBACHIIS IIPEATTPUHIMA-
TEABCKOI CTPYKTYPOY IIPOM3BOACTBEHHOI 1 PEaAU3aIINOH-
HOI ACSITeAPHOCTN B 00€CTIeUeHUN YCTOMMMBOTO Pa3BUTHS
C y4eTOM YIIyIIeHHBIX BO3MOJKHOCTE ITPU BBIOOPE OAHOTO
13 CYIIECTBYIONINX AABTEPHATUBHBIX BAPUAHTOB Pa3BUTLS.

Tak KaK IPOM3BOACTBO IIPOAYKIIMY IIPEATIOAATAET Ha-
AWYMe TaKOTO YPOBHS PeCypCHOTO 00eCIieueH s, KOTOPOe
SBASETCS TAPAHTOM YCTOMYMBOTO PA3BUTHS IIPEATTPUHIMA-
TeABCKOU CTPYKTYPBL, TO U3ACPIKKI ITPOM3BOACTBA SBASIOTCS
6a30BbIM YCAOBHEM, TIPETLITCTBYIONINM HEOTPaHNUYEHHOMY
TIOAYYEHUIO TIPUOBIAN. VIMEHHO II03TOMY CHIDKEHUE UX
YPOBHSI SIBASICTCSI OAHMM 13 HAO0ACE 3HAIMMBIX NICTOUHIKOB
MarcnMu3anny 3PPeKTUBHOCTY IIPOM3BOACTBA U, CACAOBA-
TEABHO, TIePCIIEKTUB YCTONYMBOTO pasBuTyst [2].

Taxoke, caeayeT BBIACAUTD, UTO U3ACPYKKH IIPOU3-
BOACTBA MOPKHO OTHECTH K (paKTOpaM HeraTUBHOIO BO3-
ACTICTBUS YCTOMYMBOTO PA3BUTHUSL IIPEAIIPUHNMATEABCKIX
CTPYKTYP C TOYKU 3PEHMs UX CIIOCOOHOCTU K AECTA0MAN3A-
11 PUHAHCOBOTO COCTOSIHIS XO3SICTBYIONIETO CYOBeKTa,
BAWSIHMA HA TeMIIBI PACIIMPEHHOTO BOCTIPOM3BOACTBA,
TIPEAAOKEHUS IIPOAYKIIMY Ha PBIHKe COBITA, AMHAMUKY
LIeH, N3MEHEHWS TIPEAAOYKEHMS, TaK KaK AQKE TIPU HAAU-
UMM BHYTPEHHUX BO3MOXKHOCTEH IIPEATIPUHUMATEALCKIX
CTPYKTYp (HaAMYMe COOTBETCTBYIOMINX IIPOU3BOACTBEHHBIX
MOIIHOCTeH, KBAAN(DUKALNY KAAPOB U T.A.) 11 AOCTATOYHOTO
YPOBHSI CITPOCA Ha MPOU3BOAUMYIO ITPOAYKIIMIO 00beM ee
BBIIIYCKA B 3HAYMUTEABHON Mepe 3aBUCHUT OT YPOBHS W3-
aeprkek [3]. TIpu 9TOM, CHIDKeHNE U3ACPIKEK TIO3BOASET
CACAATh PBIHOYHOE IIpeAAOKeHUe OOAee 9AACTUYHBIM U
IIPOBOAUTB G0ACE KOHKYPEHTOCIIOCOOHOE 11eH000Pa3oBa-
HIE 33 CHET Yero yBeAI/ILH/IBaIOTCH 00BeMBbI HpOAa}K (TaK KakK
CHIDKEHHE LIeHBI CIOCOOCTBYeT IIPUBACICHIIO TOTPEOUTeAS]
HanboAee IYBCTBUTEABHOTO K KOAeGAHNSIM YPOBHS 11eH).

Taxum 00pa3oM, OCHOBBIBASICh HA TOM, YTO SKOHOMU-
Ka AHP s1BAsieTCS CITPOCOOTPaHIMEHHO, OCHOBHOM aKLIEHT
B TIOVICKE PE3EPBOB YBEAUYEHUSI IPUObIAU B AOCTIDKEHUM
yCTOI;I‘{I/IBOTO pa3BI/ITI/IH AOAJKEH ACAATHCA Ha praBAeHI/H/I
M3ACPYKKAMU TTPOU3BOACTBA.

BblaeANM, UTO pe3yAbTATUBHBIM CPEACTBOM YIIpaBAe-
HUS U3AEPIKKAMM, TIO3BOASIIOTIIIM TIPEAYCMOTPETh M3MEHE -
HUe COCTOSIHWSI BHEIIHENl I BHYTPEHHE CPEABL, SIBASETCS
METOA MOACAUPOBAHII IIPOLIECCOB UX (POPMUPOBAHIISL.

Y4uTBIBAst, YTO 3HAUMTEAbHAs YaCTh PEIICHNIT MeHEeA-
SKMEHTA 3aKAIOYAeTCsl B BhIOOpe Hamboaee 9 (heKTHUBHBIX
(bOPM TIOBEAGHIIST U3 AABTEPHATUBHBIX BO3MOXKHOCTEN, TO
11eAeCOO0PA3HO MIPUHATL BO BHUMAHME YTpadeHHbIE BO3-
MOJKHOCTH, KOTOPBIE SIBASFOTCST OTTPEACASTOTITIM (DaKTOPOM
IIPU [IPOYKIX PABHBIX YCAOBILIX [5,0]. [Tpu aTOM, AAst BEIGOpA
Han6oaee 3P PEKTUBHO AABTEPHATHBbI HEOOXOAUM TTPEABa-
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puTeAbHbIN pacteT usaepskek C (cost) 1 Aoxoaa I (income).
CBSI3AHHBIX C peaAn3alivell KayKAO U3 HUX. B TakoMm cayuae,
3a kputepnit F Bbi6opa Hauboaee 3DeKTUBHON aAbTep-
HATMBbl MOYKHO TPUHSTH COOTBETCTBEHHO MAKCHMAABHOE
3Havenne mpuobian P (profit), KoTopoe 0ObIMHO AOCTUTAETCSE
[IPU MAaKCHMAABHOM AOXOAE ¥ MUHUMAABHBIX M3ACPIKKAX
ripon3BoAcTBa: F = (I = max; C — min).

Taxum 06pazom, cchopMyANpyeM 3aAady MHOTOKPHTe-
PUMAABHOI ONITUMU3AIINY, B KOTOPOI1 F, KaK MHTETPAaAbHbBIN
KpuTepwit, onpeaeasetcs: F =k I +k,C (tae k , k, —xo3ch-
(UIIMEeHTB 3HAYNMOCTH (IIPEATIOYTEHNs1) COOTBETCTBEHHO
10 KPUTEPHUIO AOXOAHOCTU U M3APIKEK TIPOM3BOACTBA).

B cayuae, ecan pacuet Beandut [ 1 C HEBO3MOXKHO
[IPOBECTHU TIOCPEACTBOM TIPSIMOTO TIOACHETA, TO AASL OLIEHKI
Pe3yABTATUBHOCTU KayKAOH 113 aABTEPHATIB NHTEPIIOAMPY-
I0TCST Pe3YABTAThl PEAAU3AIINI KAJKAOU U3 HIUX C yIeTOM
ACTICTBYIOIIVX IIPY 3TOM (haKTOPOB BHEIIHEN 1 BHYTPEH-
HePl CPEeABL, 4 TaKKe 00beMOB BBOAUMBIX B IIPOU3BOACTBO
caxropos [8].

CAeAOBATEABHO, 3aAddy ONTHMU3AINN H3AEPIKEK
MOYKHO C(hOPMYAMPOBATH KaK 3aAaqy: yBEAMUCHIs O0HEMOB
[IPOM3BOACTBA TP MUHIMU3AIINII COBOKYITHBIX H3AEPIKEK
KPATKOCPOYHOTIO TIePUOAA MAU YBEANUEHISE O0BeMOB [IPO-
M3BOACTBA IIPU (PUKCUPOBAHHOM 3HAYCHIUH IOCTOSHHBIX 11
TIePEMEHHBIX M3AepIKeK [9].

TakuM 00pa3oM, OCHOBHAS 3aAada ONTUMU3ALINY
U3ACPIKEK TTPOUIBOACTBA TIPEATTPMHIMATEALCKIX CTPYKTYP
MsICOTIEPePA0ATHIBAIOIIET OTPACAN B KPATKOCPOIHOM IIEPUO-
A€ CBOAWTCSI K OTTPEACACHHIO 11 C6AAaHCTPOBAHHOMY BBOAY
B TIPOM3BOACTBO BCeX (AKTOPOB, 06ECTICUNBAIOIINX TAKIe
00BbeMBL TIpU KOTOPBIX CyMMapHbIE M3ACPKKU SBASIOTCS
MVHUMAAbHBIMI HpI/I 3dAAHHDbIX OrpaHI/I‘{eHI/IﬂX Ha nMe-
fommecs y mpeAnpusaTys pecypebt X = {x x,,...x }, mae X,
i=1, ..., n (BBOAUMBIE B TPOM3BOACTBO (DAKTOPDI).

B AaHHOM CAy4ae, NpM 3aAaHHBIX 00beMax TPOU3-
BOACTBA, 3aAa9y MUHFMM3AINL U3ACPKEK MOKHO cop-
MYAHPOBATD CACAYIOIIIM 00PA30M: HANTH TAKIE SHAYCHIIS
BBOAMMBIX B TIPOM3BOACTBO (haKTOpOB X, i =1, ..., n, mpu
KOTOPBIX BCE 9AEMEHTBI BEKTOpa TpaAneHTa (BeKTOpa
TIPEACABHBIX TTPOAYKTOB AASL BCEX BBOAMMBIX (haRTOPOB)
COBOKYIIHBIX M3ACPIKEK PABHBI HYAIO IIPH 3aAQHHBIX Orpa-
HUYeHMAX Ha OOBEMBI IIPOM3BOACTBA U MMEIOIINECS Y
TIPEATIPUATHS. PECYPChI X, < X, .

ueAeBa}[ q)yHKLH/IFI MOAEAV MMHUMM3ALINN COBOKYH-
HBIX U3AEPIKEK OYAET IIPEACTABACHA:

n
2 total costs X x; — min, (D
i=1
TAe total costs — COBOKYTIHBIE M3ACPKKH X, haKTOpa TIpo-
M3BOACTBA.

Aaaee copMyarpyeM CHCTeMy OrpaHNYeHMUI.
[lepBoe orpanuyeHue: pacdeTHas PbIHOYHA 11€HA 32
CAVIHUITY TTPOAYKIINU, ACH.CA.:

NV -V; = LimitV, )
i=1

rae V, — 3aTparbl Ha eAMHUILY TIPOM3BOAMMOT TIPOAYKITUN
i-TO BUAQ, AeH. eA.; V.

prodi o
IIPOAYKIINM, HATYPAABHBIX €A.; LimitV — rpeaeAbHas cym-

— 00beM IPOU3BOACTBA i-I'O BUAA

Ma OOOPOTHBIX CPEACTB Ha IIPOU3BOACTBA ACCOPTUMEHTA
TIPOAYKIINU, ACH. €A.

Bropoe orpanutene: neaesast Hopma rpuosian (Net
profit margin (Npm)), %:

qrctasi npuoObLIh (YObIMOK) >20%. (3)
— = 0.

pm

BoIpyuka (6e3 yuema HJIC)

Tpetbe orpanuyeHue: 3aNAaHUPOBAHHDIN TOAOBOM
O00BEM IIPOAAK, €A
Costs,, + EBIT

Mg

tae Costs — yCAOBHO-TIOCTOSIHHBIE PACXOABI TIPOU3BOA-
CTBEHHOTO XapakTepa, eA.; EBIT —mpubriab Oe3 BbryeTa
IIPOLIEHTOB W HAAOTOB, AGH. €A.; Mg — MapKUHaAbHAs
TIPUOBIAB, NCUMCASIeMAs HA €AVHUILY TIPOAYKLIMN (yBeAnye-
HUE TIPOAAKHON LIeHbI 32 €AMHUILY TIPOAYKIIMM HAA Tiepe-
MEHHBIMII 3aTPATaMU Ha EAUHUILY ITPOAYKIIN), ACH. €A.

YeTpepToe orpaHuveHue: MOAHAs Ce0eCTOUMOCTD,
ACH. EA.:

, Q)

L, — budget limits, 5)

tAe L — moanast ce0ecTONMOCTB, AeH. eA.; budget limits —
OI0AKETHBINT AUMUT CAMOCTPAXOBAHMS, ACH. CA.
[TpenmMytiecTBOM PaspabOTaHHON MOACAU SIBASCT-
Csl BO3MOYKHOCTb ONTUMMU3ALIMM M COKPAlleHUs T10TePh
OTPaHUYEHHBEIX PECYPCOB, CHIDKeHUE CeOeCTOMMOCTH
TIPOM3BOAMMOI IIPOAYKIINK 11 YCKOPEHMEe 000pavnBaeMo-
CT1 OOOPOTHBIX CPEACTB, BKAAABIBAEMbIX B IIPOU3BOACTBO.

BrIBOABI

Teopermueckas 1 MpaKTHUYeCKas 3HAYMMOCTD FCCAC-
AOBAHW 3aKAIOUACTCS B (DOPMYAUPOBKE IIPUYIMHHO-CACA-
CTBEHHDIX CBSI3€T MBACPIKEK TIPOU3BOACTBA C AOCTUTHYTBIM
YPOBHEM YCTOMYMUBOTO PA3BUTIS MsCOTIEPePaOaThIBAIOIINX
mpeAnrpuHIMaTeAbCKIX CTPYKTYp AITK. [Tpeaaoskenns,
COACPIKAIIINECs B ICCACAOBAHNN, HATIPABACHEI Ha PelleHne
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Autepatypa

1. bopucos, A. b. boapmoit skoHOMIdecKwil caoBaph / A. b. bopucos ; cocT. A. b. Bopricos. — M3a. 2-e, epepad. n Aot — M.: KHyokHBIT
Mup, 2016. — 543 ¢. — Pesxenv aoctymia: URL: https://biblioclub.rwindex.php?page=booké&id=274981 (aara o6pamrerst: 13.01.2022).

2. Yympos, C.B. Teopust ynpaBaeHUSI U yCTOMUUBOCTD IIPOU3BOACTBEHHDBIX CHUCTEM :

BI'YSIL, 2014. — 439 c.

N21 2022 Teopernueckue u npuknagubie npoénemsi AMK

[mMonorpadus] / C.B. Yympos. — VIpRyTCK :

63



9KOHOMMKA U YyNpaB/ieHne HapoAHbIM X03ANCTBOM

3. ToBas, B. B. YripaBaeHUeCKMi1 yUeT 3aTpaT Ha COBPEMEHHOM TIPEATTPUATIN: Hay4dHoe m3AaHue / B. B. Tosad, JK. B. Aeraapuiena. —
Kpacroaap: n3a-Bo «KpacEpon», 2018. — 187 c.

4. AyroBoi1, B.A. Y4éT 3aTpaT Ha IIPOU3BOACTBO U PEAAM3ALINIO IPOAYKLKH (PaboT, yeayr). — M.: AKAV «OKoHOMUKA 11 KU3HbY, AO
«/nKoHcayauT», - 2014. — C. 128.

5. Tpyant MCA PAH: Cucrembl yripaBAeHUS 1 MOACAMPOBaHME. AHAMUYECKIAE CUCTEMbL. YIIPABACHUE PUCKAMU U O€3011aCHOCTBIO.
MeTOABI 1 MOACAU B SKOHOMUKe. [TprKaaAHble acrieKTsl nHpopMaTuki / oA peA. C.B. Emeabsiosa. —M.: Kpacana, 2014. — 124 c.

6. 3ryposckmit, M.3., Isummarm, A.A. Tao6aabHOE MOACAPOBAHNE TTPOTIECCOB YCTOMYIIMBOTO Pa3BUTIS B KOHTEKCTe KaueCTBa 1 6e30Tac-
HocTv Ru3HY AtoAeit (2005-2007/2008 roast) / M.3. 3ryposckuit, A.A. Teumanu. — K.: Vizaareabctso «IToantexnukar, 2016. —331c.

7. Kopo6os, I1.H. Matematiieckoe IporpaMMUpOBaHIe 1 MOACAMPOBaHMe SKOHOMIYecKuX mporieccos / IT.H. Kopo6os. — M.: AHK,
2015. - 376 c.

8. Kyradpun, O.E. Maremarideckoe MOACAMPOBAHNE TIPOM3BOACTBEHHOTO 1 (puHancoBoro meneaxmenta / O.E. Kyrapun. — M.:
KnoPyc, 2013. - 192 c.

9. lllupses, B.M. Yrpaaenue npeanpusitiieM: MoAeanposanue, aHaans, yipasaenue / B.M. [upses, M.A. baes, E.B. Illupses. — M.:
Ambporom, 2015. - 272 c.

References

1. Borisov, A. B. Bol'shoj jekonomicheskij slovar’ / A. B. Borisov ; sost. A. B. Borisov. — 1zd. 2-e, pererab. i dop. — Moskva : Knizhnyj
mir, 2016. — 543 s. — Rezhim dostupa: po podpiske. — URL: https://biblioclub.rw/index.php?page=book&id=274981 (data
obrashhenija: 13.01.2022).

2. Chuprov, S.V. Teorija upravlenija i ustojchivost’ proizvodstvennyh sistem: [monografija] /S.V. Chuprov. — Irkutsk : BGUJeP, 2014. —439s.

3. Govdja, V. V. Upravlencheskij uchet zatrat na sovremennom predprijatii: nauchnoe izdanie / V. V. Govdja, Zh. V. Degal’ceva. —
Krasnodar: izd-vo «KrasEron», 2018.- 187 s.

4. Lugovoj, V.A. Uchjot zatrat na proizvodstvo i realizaciju produkcii (rabot, uslug). - M: AKDI 5. «Jekonomika i zhizn’», AO
«Inkonsaudit» - 2014 g. - s 128.

5. Trudy ISA RAN: Sistemy upravlenija i modelirovanie. Dinamicheskie sistemy. Upravlenie riskami i bezopasnostju. Metody i
modeli v jekonomike. Prikladnye aspekty informatiki / pod red. S.V. Emel’janova. — M. : Krasand, 2014. — 124 c.

6. Zgurovskij, M.Z., Gvishiani, A.D. Global’noe modelirovanie processov ustojchivogo razvitija v kontekste kachestva i bezopasnosti
zhizni ljudej (2005-2007/2008 gody) / M.Z. Zgurovskij, A.D. Gvishiani. — K.: Izdatelstvo «Politehnika», 2016. — 331s.

7. Korobov, PN. Matematicheskoe programmirovanie i modelirovanie jekonomicheskih processov / PN. Korobov. — M. : DNK,

2015.-376c.

8. Kutafin, O.E. Matematicheskoe modelirovanie proizvodstvennogo i finansovogo menedzhmenta / O.E. Kutafin. — M. : KnoRus,
2013.-192 c.

9. Shirjaev, V.I. Upravlenie predprijatiem: Modelirovanie, analiz, upravlenie / V.I. Shirjaev, I.A. Baev, E.V. Shirjaev. — M. : Librokom,
2015.-272 c.

I. S. Chernyakova

Lugansk State Agrarian University
chernyakova—71@mail.ru

THEORETICAL ASPECTS OF OPTIMIZING PRODUCTION COSTS
OF BUSINESS STRUCTURES IN SUSTAINABLE DEVELOPMENT

The article formulates the role of production costs in ensuring the sustainable development of business structures
in the meat processing industry of the agro-industrial complex. Based on the fact that the economy of the LPR
is limited in demand, the necessity is substantiated, when looking for reserves to increase profits in achieving
sustainable development, focusing on the management of production costs as an effective means of managing
costs that allows foreseeing a change in the state of the external and internal environment. It is highlighted that
the dynamics of the growth of the business structure is based on the optimal use of existing factors of sustainable
development, among which, the author includes production costs, which allows us to consider their optimization as
one of the strategic directions for ensuring sustainable development. The detailing of production costs
by directions and the formulated author’s interpretation of the concept of «costs» are given, which provide
the opportunity to take into account the missed opportunities of the business structure when choosing one of
the existing alternative development options. Considering costs as an object of control, the problem of managing
production costs is transposed into a problem of multi—criteria optimization, and formulated as a problem
of increasing production volumes while minimizing total short—term costs or increasing production volumes with
a fixed value of average fixed and variable costs. On the basis of the identified cause—and—effect relationships
of production costs with the achieved level of sustainable development of meat processing business structures
of the agro—industrial complex, a model for minimizing the total production costs has been developed, which
provides the possibility of optimizing and reducing the loss of limited resources, reducing the cost of production and
accelerating the turnover of working capital invested in production. The indicated directions of cost optimization
make it possible to ensure a sufficient level of sustainable development of meat processing business structures,
which will positively affect the further development of the region.

Key words: entrepreneurial structure, meat processing industry, sustainable development; costs,
economic and mathematical modeling, optimization, model, system of constraints.
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