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Annomayus. lenap ucclieloBaHMii — BBIIBUTH BIMSHHUE TepOMnnaa 3epo, BHECEHHOTO IMOCIEe YOOPKH HpEIIeCTBEHHHKA,
MIPUEMOB 351071€BOH 00paOOTKM MOYBBI HA MPOAYKTHBHOCTH, (POTOCHHTETHUECKYIO AEATEIBHOCTh PACTCHUH JIbHA MAaCIMIHOTO
coproB BHUMMK 620 n Ceepusbrif. MeToasl uccaenoBanuii. MccnenoBanus mo mOCTaBICHHBIM 3a/1a4aM IIPOBOIUIINCEH B
2016-2018 . Ha ombITHOM y4acTke AO «Yuxo3 Uronbckoe MixeBckas [[CXA» mo obmenpruHATHIM MeToaukaM. [IpeamecTBy-
IOMIeH KyJIbTypO# AJIsI IbHA MaclIMYHOTO B C€BOOOOpOTE OBLIO 03MMOe TpuTHKaie. ONbITH 3aKJIa/(bIBAINCH HA JCPHOBO-TIO-
30JINCTON CpeHECYTIIMHUCTOM TIouBe. Pe3yabTarsl. BrisiBieHo, 9To TepOUITI CILIONTHOTO ACHCTBUS 3€p0, BHECEHHEIH Mocie
yOOpKH TIpenuIecTBEHHNKA, CIOCOOCTBOBAT BO3PACTAHUIO ypokaiHOcTH ceMsH Ha 0,6 1/ra, wiu Ha 7,0 %, OTHOCHTENBHO
ypokaifHOCTH B BapuaHTax 0e3 repounnaa. 3s6meBas oopadotka moussl KH-4, [TJTH-4-35, B/IT-3 obecneuna nmprubdaBky ypo-
KaHOCTH ceMsH copToB bHa MacamaHoro BHUMMK 620 u CeBepHblii cooTBeTcTBeHHO Ha 1,8-3,2 1/ra, nmm 23,1-41,0 %,
OTHOCHTEIFHO aHAJIOTUYHOTO TOKA3aTells B BapHaHTaxX 0e3 351011eBoil 00padOTKM TOUBEI. YPOXKAHOCTh CEMSH COPTOB JIbHA
macimaaoro BHUMMK 620 (10,8—-11,3 w/ra) u Cesepnsiit (10,3—11,3 1/ra) mpu 6e30TBanbHOI 35051€BOM 00pabOTKE TIOYBEHI
KH-4 me ycrymana ypoxaninoctu cemsH (10,7-10,9 wra u 10,9-11,3 11/Ta COOTBETCTBEHHO) B BapHaHTE C OTBAJLHON 00-
pa6otkoit ITJIH-4-35. Menxkass o6padorka moussl BJAT-3 cHusmna ypoxaitHocTs cemsH Ha 1,4-1,6 m/ra (13—15 %) y copra
BHHUMMK 620 n na 1,4-1,8 n/ra (12-16 %) y copra CeBepHBbIii B CpaBHEHUH C ypoXkaiiHOCTBIO B BapuaHTax ¢ KH-4 nmm
[TJIH-4-35. ObpaboTka CTepHH MPEAIIeCTBEHHIKA TePONIIUIOM CIUIONTHOTO ASHCTBHS 3ep0 CIIOCOOCTBOBAJIA TTOBBIIIICHHUIO Ha
0,7 ThIC. M*/Ta TUIOIIA M JIMCTHEB COPTOB JIbHA MAacCIMYHOTO B (paze nBeTeHus, GporocuHTeTHYeckoro noreniuana (OI1) na
41 TeIc. M?XCyT/Ta 3a BereTaluio OTHOCUTEIBHO aHAIOTMYHBIX T0Ka3arelnei B Bapuanrax 0e3 repouiuaa. Hanbonpimmii OI1
3a BETCTAIMOHHBIN MEPHUO]] PACTCHUN COPTOB JTbHA MACIUIHOTO COPMUPOBAIN B BapHAHTAX C 35071€BOI 00paOOTKOI TTOYBEHI
KH-4 u T1JIH-4-35, koTOpBIil CYIIECTBEHHO MPEBHIIIA aHATOIMYHbIN MoKa3ateib Ha 97—375 Teic. M*XcyT/ra y copra BHU-
NMK 620 1 na 84-423 thic. M*XcyT/ra'y copra CeBepHbIil B KOHTPOJIbHOM Bapuante. Hayunasi HoBu3Ha. B ycnoBusx Cpene-
ro [Ipemypanbs BriepBbIie BEIIBICHBI 3()(heKTHBHBIC PHEMEBI 35011€B0i 00padOTKN TEPHOBO-TIOA30IMCTON CPETHECYTITMHACTON
TTOYBHI B TEXHOJIOTHH BO3IENBIBaHUS cOpPTOB JTbHA MacnmuaHoro BHMMMK 620 i CeBepHBIiA. YCTaHOBICHO BIHSIHUE TepOUIIHIA
3epo, MpHUEeMOB OTBAIBLHOH, O€30TBAIEHON, MEJIKOH 350/1eBOM 00paObOTKH MOYBHI HA YPOKAaHHOCTH M (POTOCHHTETHICCKYIO JIesI-
TEJIFHOCTh PACTEHUH COPTOB JIbHA MACIUIHOTO.

Knroueswvie cnosa: nen macnmausii, copt, Cesepusiit, BHUNMK 620, 3s161eBast 00paboTka OYBHI, repounna 3epo, ypoxKaii-
HOCTb, TUIOIIA/Ib JTUCTHEB, POTOCHHTETHUECKHUI TTOTEHIINAI, YUCTas! TPOYKTHBHOCTE ()OTOCHHTE3A.

/lna yumuposanus: Topeea B. H., l'anmues P. P., Kopenanosa E. B., ®atsrxos U. 11I. Brusane repounnaa 3epo 1 IpueMoB
3510;1eBOM 0OpabOTKH TIOYBEI Ha YPOKaWHOCTh W POpMUpOBaHHE (POTOCHHTETHUECKOTO ariiapara COPTOB JbHA MAaCIHIHOTO //

Arpapnbiif BecTHUK Ypana. 2020. Ne 03 (194). C. 2—-12. DOI: 10.32417/1997-4868-2020-194-3-2-12.

JMama nocmynnenua cmamou: 01.02.2020.

IMocranoBka nmpo6.iembl (Introduction)

Baxnelmmii arpoTeXHUUECKUN MPUEM B TEXHOJIOTUHU BO3-
JIENTBIBAHUSA JIbHA MaCIMYHOTO — OCHOBHAs 00pabOTKa MOYBHI
[6, c. 140]. Ona momwkHa OBITH HampaBiieHAa HA HAKOILJICHHE
BJIard, CO3JaHME ONTHUMAIBHBIX IS TaHHON KyIbTypBI arpo-
(GU3MYECKUX M arpOXMMHYECKUX CBOWCTB IOYBBI, YBEJIH-
4eHHe OMOJIOTMYECKOW aKTUBHOCTH, YHUUYTO)KEHHE COpPHOM
PaCTUTENFHOCTH, MPEAYIPEkKACHUE IPO3UOHHBIX IMIPOIECCOB
[3,c.257;12,¢. 13; 15, ¢c. 73].

K HacrosmeMy BpeMeHH UMEIOTCS Hay4YHBIE ITyOINKAIIH
[0 BOMPOCAaM OCHOBHO# 00pabOTKM IOYBBI IOJ| CEIILCKOXO-
3STMCTBEHHBIE KYIBTYPhI B Pa3HBIX MTOYBEHHO-KINMATHIECKIX

2

ycnoBusx. B ycioBusx PocToBckoit oOnactu mpu BhIpaIuBa-
Huu JpHa MacinyHoro A. I1. Ageenxo u B. B. Uepnenko [1,
c. 8] peKOMEHIYIOT MTPOBOMTE OTBALHYIO 00pabOTKY YepHO-
3eMHO# MOYBBI, KOTOpasi CIOCOOCTBYET CHIKEHHUIO 3aCOPEH-
HOCTH TIOCEBOB, MOBBIIICHUIO ONTUMHU3AINH YCIOBUN POCTa U
pa3BUTHsI PACTCHUM, YPOXKAWHOCTH CeMsH JibHA 110 13,1 1/Ta.
B peruone EBpo-CeBepo-BocToka B 3epHOTpaBSIHBIX CEBOO-
00opoTax ¢ cuIepaIbHBIM MAPOM M MPOMEKYTOYHBIM CHIICPa-
tom b. I1. Mansnes [7, c. 51] nmy4mieii cucteMoid 00pabOTKH
JICPHOBO-TIO/I30JIUCTON CYIIIMHUCTOM IOYBBI CYMTAT 0€30T-
BaJILHO-OTBAJIbHYIO C MYJIBYMPOBAHUEM COJIOMOU.
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B Cpennem Ilpenypanbe u3ydeHsl pueMbl 35071€BOH 00-
pabOTKH MOYBBI NMPH BO3ZEIBIBAHUM OBCA, parca spoBOTr0 M
npHa-nonryxna. B. I Konecuukosoit u M. . ®aTtbixoBeiM [4,
c. 138] ObLIO YCTAaHOBIICHO, YTO MPUMCHCHUE KYJIBTHBATOpA
KH-4,0 nys 316:1eB0ii 00pabOTKHU MOYBHI 110J] OBEC MO3BOJIS-
€T YMEHBIIUTH dHepro3arparsl Ha 611 MJx/ra, cHU3HUTH pac-
XOJl PHEpPIrUu Ha moiydeHue | kxr mpomykuuu ao 6,54 MJx
u obecnieunTh Haubosiee BBICOKH 2,47 KOdQQUIUCHT IHEP-
TeTHYECKOH d(PPEKTUBHOCTH B CPaBHEHUH C aHAJIIOTHYHBIMU
TOKa3aTeNsIMU IIPpU OTBAJBHOW Beraiuke. B TexHonoruu Bo3-
JIeNTBIBAHMS SIPOBOTO parica Ha JEPHOBO-IIOA30JIMCTON Cpell-
HECYINIMHUCTOW TOYBE MpPUMEHEHHEe repOunmaa 3epo mnocie
yOOpKH SIPOBOTO 3€PHOBOTO MPEIIIECTBEHHIKA HE OKa3bIBAJIO
BIIMSIHHS Ha cOOp cyXoro BemiecTsa, a orBajibHas [1JIH-3-35
nu 6e3otBanbHas KH-4 3s1051eBbic 00paOOTKHU OYBHI CIIOCO0-
CTBOBAJIM TOBBIIICHUIO JaHHOTO Tokazarens [2, c¢. 33]. bes-
oTBajIbHas 351071eBass 00paboTka mouBkl KH-4 B TexHOMOTHMU
BO3JICNIBIBAHMS JIbHA-OATYHIIa BOCX0 MO MpOIyKTUBHOCTH
HE ycTymaja OOIICHPUHATON OTBaJbHON 00pabOTKE MOYBHI
[TJIH-4-35. Ilpumenenne KH-4 B ocHOBHOHW 00paboTKe m0-
YBBI MOJ1 JICH-/IONTYHEIl TI03BOJISIIIO BBINOIHUTH 32 OJMH IPO-
XOJI PHIXJICHHE W IOCJIOHHOE KPOIIEHHWE IOYBHI Ha TIyOMHY
no 18 cM, mompesanue copHoil pacturenabHoctu [5, c. 105].
H. A. Tlerosa u B. M. Xon3zakos [9, c. 36] B cucteMy OCHOB-
HOW 00pabOTKH J€PHOBO-TIO/I30JIUCTON TTOYBBI PEKOMEH/I0BA-
JIM BKJIIOYATh BCHAIIKY JIEpPHUHBI KieBepa Ha 17 cm, 0e3ort-
BaJIbHBIE 00pabOTKN Ha pa3Hyro Tyouny (ot 12 mo 20 cm) B
napy, B T. 4. JUIsl 3aJIeJIKM HaBO3a M cujaepara, 0e30TBaIbHbIC
00paboTku 10 20 cM mocse 03UMON PXKH, MEJKYI0 — J10 12 cM
TIO/T TIOCJICAHIOI KYJIBTYpY CEBOOOOpOTa, HYJIEBYIO IIOJ T1ap,
4T0 00eCneYrBaIo MPOAYKTHBHOCTh NamHu 2,59 T/ra 3epHo-
BBIX €MHHUIL, KOI(PPHUIUEHT SHEPTeTHIECKON d(PPEKTUBHOCTH
(K3D) — 2,92, uto Ha ypOBHE OTBaJBHON CHCTEMBI C TAKHUM
ke KomdecTBoM Ouopecypcos (2,70 1/ra, K92 = 2,93). Mu-
HUMaJIbHast 00paboOTKa JAEPHOBO-TIOA30JIMCTON JIETKOCYIIMHH-
CTOIi MOuBHI B uccienoBanusax B. A. Huxonaesa [8, c. 18] mo-
BBIIIaJIa TIOPUCTOCTh a’pallii KOPHEOOUTAEMOro CJIOsl, CHH-
KaJia TNIOTHOCTD CIIOKEHHMSI M YJTydIlaia BOAOTPOHUIIAEMOCTh
TIOYBBI, IIPH 3TOM YPOKafHOCTB STUMEHS Bo3pacTaia Ha 24,5 %.

MHOTOYNCIICHHBIE MCCIIEIOBAHHS TI0 M3yUCHUIO TIPHEMOB
00paboTKM TMOYBHI MPOBEACHBI U 3apyOeKHBIMH YUCHBIMU
[13—18]. B HopBeruu ymeHblicHHAsE 00pabOTKa MOYBBI IO
CPaBHEHHUIO C OTBAJIBLHOM BCHAIIKOM Jlajia HE3HAUYUTEIbHYIO
PasHUIYYy B yPOXKAaHHOCTH SIPOBBIX 3€PHOBBIX KYJIBTYp Ha Cy-
IJIMHUCTOM TO0YBE, B TO BPEMs Kak Ha IIIMHUCTOW TOYBE OHA
OblIa BBIIIE, a HA WIOBOH — Xy)Ke. YUEHBIC YTBEP)KAAIOT, UTO
MeJlKasi BECEHHSISl BCIAIIKa SIBJSIETCSl XOPOIIEH allbTepHaTH-
BOW OCEHHEl BCIAIIKe, MOCKOJIBbKY OHA Jlajla COIOCTAaBHUMBbIE
ypOXKau, yaydlilaja 3aiyTy oT 9pO3HH U ObLIa TIOUTH CTOJB XKe
a¢dekTrBHA TPOTHB COpHAKOB [16, ¢. 93]. Ha skcnepumen-
TanbHOW cranuuu B [Tonbire npu ucnons3oBanuu rudocar-
CoZIepIKaIlero npernapara B CHCTeMe OCHOBHOM 00pa0OTKH I10-
YBBI 10]] IPOBYIO TBEPAYIO IMIICHHILY BBISBICHO MOBBIIICHHE
YPOXKaHHOCTH 1 HaKOIUIEHUsI pocopa, Kanus, MarHusi ¥ MeAu
B 3epHE TBEP/OI MIICHUIIBI IO CPABHEHHIO C aHAJIOTHYHBIMU
TOKa3aTeNsIMU IPY OOBIYHOM BCIIAIIKE W JIBOMHOM KyJIbTHBA-
uu 0e3 ucnob30Banus repounmma [18, ¢. 817].

B kaxk0M citydae mpeaycMarpuBaeTcs HCIIOIb30BaHUE TEX
WJIN UHBIX CHCTEM MAIllUH U CEJIbCKOXO3SHCTBEHHBIX OPYIHUi,
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OTIpEeZIeJICHHOE COYETaHUE M IOCIIEeI0BATEIEHOCTh BBITIOJIHE-
HUSI TEXHOJIOTMYECKUX Ollepaliii B KOHKPETHBIX MOYBEHHO-
KJIIMMaTHUYECKHUX YCIIOBUSIX M Ha OMpeeIeHHo KyabType [10,
c. 15]. nsa npna maciuunoro B Cpennem Ilpenypanbe uzy-
YEHBI MPUEMBI TIPEIIOCEBHOM M MOCIENOCEBHONW 00paboTKM
noussl [11, c. 13]. Oagnako 3¢ peKTUBHBIE IPUEMBI 35101€BOM
00paboTKN AEPHOBO-TTOA30IMCTON CPETHECYIIMHUCTOH MOYBBI
B TEXHOJIOTMY BO3/IEJIBIBAHUS JIbHA MAaCIMYHOTO HE pa3pado-
TaHBbI.

Leab uccnenoBanmii — BHISIBUTH BIMSHHE aOMOTHUECKUX
ycIoBuii, repouimaa 3epo, BHECEHHOTO Mocie YOOpKH Tpe-
IIECTBEHHHKA, IPUEMOB 3510J1eBOi 00pabOTKH TTOYBBI Ha YpO-
XKaWHOCTh, (POTOCUHTETUYECKYIO JIEITEIIbHOCTh PACTEHUH CO-
pToB snbHa MacnuyHoro BHUMMK 620 u CeBepHbrii.

3agaum MccJieIoBaHmii:

— ONpPEJEIUTh YPOXKAIHOCTh CEMSIH COPTOB JIbHA Maciny-
HOTO B pa3HbIX aOMOTHYECKHX YCIOBHUSX TPH NMPUMEHEHHH
repouruia 3epo mociic yOOpKH MPE/IIeCTBCHHUKA W Pa3HBIX
MIPUEMOB 3s10J1eBOi 00pabOTKM TIOUBBI;

— Hay4YyHO 00OCHOBATh YPOXXKaHOCTH CEMSIH COPTOB JIbHA
MacJIMYHOTO MOKAa3aTessiMH (DOTOCHHTETHYECKON AesTEeIbHO-
CTH.

MeToaoJiorusi 1 MeToabl ucciienoBanusi (Methods)

OOBeKT uccienoBaHnii — JIeH MaciauuHblii coptoB BHU-
VMK 620 u CeBepHblit. ONBITHI 3aKJ1a/IbIBATIN B TEUCHUE TPEX
ner (2016-2018 rr.) Ha onbiTHOM 1osie AO «Yuxo3 Uronbckoe
Wxesckast [CXAy. [IpeaiecTBeHHUKOM B OIBITaX OBIJIO 03H-
Moe TputHukaie. TpexdakTopHbIi MM0JIeBON OMBIT CTABUIIN MO
cnenytromiei cxeme: @akrop A — copr: BHUMMK 620 (koH-
Tposb) u CeBepHblif; hakrop B — repourun 3epo mocie yoop-
KM MpeIecTBEHHNKA: 0e3 TepOHIiIa U OTIPBICKMBaHKE 3epo,
BP (360 1/n1) — 4 n/ra; pakrop C — 3s1651eBasi 00pabOTKa MOYBHI:
0e3 00paboTkH (K); 63 00paboTKM — MPsAMOW MoCeB; 0e30T-
BanbHast oOpaborka KH-4 Ha mybuny 14-16 cm; orBanbHas
o0paborka [TJIH-4-35 (Ha m1yOMHY MaxOTHOTO CJI0s1); MEJIKast
oopaborka B/T-3 Ha nybuny 10—12 cm. 3a KOHTpOJb Bapu-
AHTOB IPUEMOB 3510JIeBOH 00paOOTKH MOYBHI Opasid BapHaHT
0e3 3s1051eBoi 00paboTku. [Ipuem 00pabOTKH MOYBHI, COTIAC-
HO ['OCT 16265-89, 310 0OIHOKpaTHOE BO3/CHCTBIE HA MOYBY
pabounmMu opraHamu 1Mo4BooOpadaThIBAIOIINX MAIIHH U OpY-
JIMH C TIEJIBI0 BBITIOIIHEHUST OJJHOM MJIM HECKOJIBKHUX TEXHOJIO-
THYECKUX OTeparui.

[TouBa OMBITHBIX YYACTKOB JIEPHOBO-TIO/I30IMCTAsI CPE/IHE-
CYIIIMHUCTAs, MAaXOTHBIA CJIOH KOTOPOM HMMeJ CIEAYIOUIYIO
arpOXUMHYECKYI0 XapaKTEepUCTHKY: COJiep)KaHHe Tymyca
(1,6-2,7 %) — OT HHM3KOTO 10 MOBBINIEHHOTO; COJICPIKaHNE
noaBmxHOTrO (hocdopa (187-240 Mr/Kkr mMoUBBI) — OT CpesHe-
TO J10 BBICOKOTO, 0OMeHHOoro Kanus (110—189 mr/kr mouss) —
OT HHU3KOTO 10 BbICOKoro. OOMeHHas kucnotHocTh (pH, ., =
5,5...6,3) — cnabokwucnast u Onu3Kas K HerpansHOU. Berera-
LIMOHHBIE TIEPHUOABI B TO/IbI IIPOBEJICHUS UCCIIEIOBAHUN Pa3iii-
YaJIMCh 110 METEOPOJIOTHYECKUM YCIIOBUSIM. Biiaroobecrieuen-
HOCTh BereTaloHHoro neproja 2016 r. Obu1a OTHOCHTENBEHO
Henoctarounoit npu I'TK = 0,54...0,73. Ilepuon Bereranuu
coproB JbHa MacaunyHoro B 2017 1. xapakrepu3oBascsi 30bI-
TOUHBIM yBiaxxHeHuem npu ['TK = 2,36 ... 2,43, a B 2018 .
ObUT MPUOMIKEH K ONTHMAJILHOM BJIaroo0eCce4eHHOCTH MpH
I'TK=10,95 ... 0,96.
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PesyabTaThl (Results)

Bo Bce roxbl uccienoBaHuil, a Takke B CPEAHEM 3a TPHU
rosia u3y4aeMble COpTa CyIIECTBEHHO HE OTIIMYAIUCH 110 YPO-
*KaifHOCTH ceMsH. HanbonpIiee BIUsHIE Ha YPOXKAaHOCTH ce-
MSTH OKa3aJIi MMPUEMbI 350JIeBOM 00paOOTKH MOYBHI, 10 BIIU-
stHAS gaHHoro ¢axTopa B 2016 1. cocraBmna 70 %, B 2017 . —
77 %, B 2018 . — 82 %. B cpennem 3a 2016-2018 rr. mccne-
JTOBaHUI HaWOOIBIIAS TOJIS BIUSHUS HA YPOXKAIHOCTh CEMSH
YCTaHOBIIEHA OT 35071€BOi 00pabOTKM MOUBKL. J[07s BIHSHUSA
JAaHHOTO (haKTOpa Ha M3MEHEHHE YPO)KaWHOCTH CEeMSH JbHA
macimaaoro copra BHUMMK 620 cocrasuna 71,1 %, copra
Cesepuslii — 72,2 % (tabmuma 1).

B abuotnuecknx ycmosusx 2016 . He3aBHCHMO OT copTa
u 35051eB0oil 00pabOTKM TMOYBBI COPTA JIbHA MACIUYHOTO TO-
JIOXKHUTEIBHO OTPEarnpoBaId Ha ONPBICKUBAHHUE TePOUIIHIOM
CIUTOITHOTO JeHcTBUS 3epo mocie yOOpKH MpeIiecTBCHHU-
Ka, yBenn4uB Ha 1,1 m/ra ypokailHOCTh CeMSH, OTHOCHTEIb-
HO ypO)XKalHOCTH B BapuaHTax Oe3 NMPHMEHEHHs repOuImaa
(HCP,, rmambix sddexron B — 1,0 wra). Bapsuposanne
YPOXKalfHOCTH CeMsH OT JaHHOTO (axropa 3aBuceno Ha 3 %
(Tabnuma 2).

Cpenn mpremMoB 35101€BOil 00paOOTKH TOUYBHI ypOXKaii-
HOCTB CeMsIH B BapraHTax ¢ 0e3otBabHOM (KH-4), oTBasIbHOM
(ITJTH-4-35) u menxoit oopadorkamu moussl (BJIT-3) Obuia
Beime Ha 2,3-7,4 m/ra, 4eM ypokKalHOCTh B BapHaHTax 0e3
3s6eBok 00paboTku nouskl pu HCP . miaBHbBIX ¢ dexTon
C — 1,3 w/ra. bezorBanbHas 3s0eBass 00pabOTKa TOYBBI MO
JIeH Maciau4HbIN KynsTuBatopoM KH-4 m oTBanbHas mryrom
[TJIH-4-35 6e3 onprIcKuBaHMUA repOHIuIoM 3epo mepes Apy-
TUMH UCCIIETyeMBbIMU BapHaHTaMU OOpaOOTKH MOYBBI UMETH
IIPEUMYLIECTBO 10 yposkaliHOCTH ceMsiH y copra BHUMMK
620 ma 3,2-8,0 wra, y copra Cesepnblii — Ha 2,1-7,0 m/ra
3a MCKIIOYEHHEM YPO)KaHOCTH B BapHaHTE C MEIKOH 00-
paborkoii BAT-3 (HCP, wactapix pasmaunii C — 2,6 1/ra).
Ha ¢one ompricknBaHus repouinaoM 3epo ¢ MoCIeayromeit
obpabotkoit moussl KH-4, TIJIH-4-35 u BAT-3 ypoxaitHoCcTh
6puta BhIme Ha 3,0-7,3 m/ra y copra BHUMMK 620 u Ha
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3,1-7,5 w/ra y copra CeBepHblil, 4eM YpOKalHOCTh B BapH-
aHTax 0e3 330JeBOif 00pabOTKH ITOYBBI. YPOXKAHHOCTH CEMSIH
npHa MacnuuHoro BHUMMK 620 n CeBepHblii B BapHaHTax ¢
NIPUMEHEHHEM Pa3HbIX moyBooOpabareiBatomux opyaunit (KH-
4, TJIH-4-35, B/IT-3) Ha ¢oHEe ONPBICKUBAHUS TepOUIHIOM
3epo Obuta Ha ofHOM ypoBHe. OIHAKO BapHaHT C 350J1€BOH
obpabotkoit BJIT-3 6e3 npumenenus repounmaa 3epo nocie
yOOpKH IpE/AIeCTBEHHUKA YCTYIal 10 YPOXKAHHOCTH CEeMSH
Ha 3,2-3,3 n/ra BapuanTam c 3s05eBoii 00paborkoit KH-4 u
[TJIH-4-35 y copra BHUMMK 620 u Ha 2,7 1/ra — BapuanTty ¢
obpaborkoii [1JTH-4-35 y copra CeBepHbrii.

B ycnoBusix 2017 . Mmexxay BapHaHTaMH ¢ NPUMEHEHUEM
repOunpaa 3epo mocie yOOpKH IPEALISCTBEHHUKA CyIIe-
CTBEHHOH pPa3HUIIBI MO YPOXXaHOCTH CEMSH HE BBISBICHO
(Tabmura 2). 3si0eBasi 00pabOTKa MOYBBI TIOYBOOOpAOATHIBA-
touumu opynusimu KH-4, ITJIH-4-35, BAT-3 yBenuuunna ypo-
KaWHOCTh ceMsiH Ha 2,4-6,3 11/ra K ypoXXallHOCTH B BapUaHTax
6e3 ee npumenenus (HCP  mmapnbix a¢gdexros C — 1,1 w/ra).
beszoTBanbHast 3s1011eBast 00padoTka moussl KH-4 u oTBasibHAs
[TJIH-4-35 numenu npenmyiecTso Ha 2,4—6,3 11/ra 1o ypoxaii-
HocTu cemsiH y copra BHUMMK 620, na 2,3—6,9 1/ra y copra
CeBepHbII TIepe]] APYTMMH BapHaHTaMH 0OpaOOTKH TIOYBBI
(HCP, wacthpix pasnuuuii C — 2,2 1/ra).

B BapuaHTax ¢ OCEHHUM ONPBICKUBAHUEM CTEPHH IPEI-
IIECTBEHHUKA repOuImaoM 3epo B aOMOTHYECKHX YCIIOBHUSIX
2018 1. He3aBUCHUMO OT copTa U 351011eBOi 00paOOTKH TTIOUBBI
ypoxaiiHOCTh ceMsiH Obiia Bbime Ha 1,0 1/ra (12,0 %) npu
HCP,, rnapnbix s¢pdekro B — 0,3 wra (tadmuua 2). Hons
BIIMSTHUS IAaHHOTO (pakTOpa Ha ypOXKaHOCTh CEMsTH JIbHA Mac-
Ju4HOro cocraBuna 5 %.

3si0neBasi 00pabOTKA IMOYBBI Pa3HBIMU MOYBOOOpadaTHIBA-
IOIIMMH OPYAMSIMH CIIOCOOCTBOBasa MoBbimeHuto Ha 0,6-5,6
1/Ta ypoXKaHOCTH CEMSIH B CPAaBHEHUH C YPOXKaHHOCTBIO B
BapuanTax 6e3 3101eBoil 06paborku moussl npu HCP , rmas-
HbIX 3pdekroB C — 0,6 w/ra. Cpenu BapuaHTOB ¢ 350JICBOI
00paboTKOM MOYBBI BAPHAHT C MPSIMBIM ITOCEBOM 3HAUMTEIBEHO
ycrynai Ha 3,7-5,6 11/ra 1o ypoXKaiHOCTH CEMSsTH KOHTPOJIbHO-

Tabmuua 1

onst BINAHNS TeXHOTOTNYECKNX IPUEMOB U YCIOBMIT BereTanuu (rop)
Ha yPOXKalTHOCTb ceMsH nbHa MacnnyHoro BHVVIMK 620 u CeBepHbiit, % (2016-2018 rr.)

dakTopsbl Copr
BHHUUNMK 620 CeBepHblii

A — repOui nociie yOOpKH NpeiieCTBeHHUKA 1,0 1,8

B — 3s0meBast 06paboTKa MOYBHI 71,1%* 72,2%

C — abuoTHYecKHe yCIIOBHS BereTaluu (rox) 1,1 0,6
Banmopeiicteue (ABC) 5,3 4,6

Cayuaiinble (aKTopsl 21,5 20,8

IIpumeuanue: * docmosepHo Ha yposHe eposmrocmu 95 %.

Table 1

The share of the influence of technological methods and vegetation conditions (year)
on the yield of flaxseed oil seeds VNIIMK 620 and Severnyy, % (2016-2018)

Factors Variety
VNIIMK 620 Severnyy
A — herbicide after harvesting the predecessor 1.0 1.8
B — autumn tillage 71.1% 72.2%
C — abiotic vegetation conditions (vear) 1.1 0.6
Interaction (ABC) 5.3 4.6
Random factors 21.5 20.8

Note: * significantly at 95 % probability level.
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Tabnumna 2

Bnusanue rep6unuga 3epo u npueMoB 3:1671eB0oii 06paGoTKIU IOYBbI
Ha YPO)KaITHOCTH CeMsIH COPTOB JIbHA MAaCIMYHOTO, I/Ta (2016, 2017, 2018 rr.)

c N re[ﬁ’ﬁml“ﬂ 3s6.1eBast o0padoTka noussl (C) Cpennee | Cpenee
oprt nocJie yOopKu mnpea- - . -
pT (A) meﬂzeﬂfmm ?BI)I 16;:1?} I:’:I(’z) Mpsivoii moces | KH-4 1?3}51 BAT-3 B A
2016 .
BHUUMK |be3s repouruna (k) 6,8 39 11,9 11,8 8,6 8,5 0.1
620 (x) 3epo, BP 8,0 4,7 11,9 12,0 11,0 9,6 ’
. | be3 repounuma (k) 7,1 43 10,7 11,3 8,6
Ceveprniit 13 BP 7,5 53 12,8 12,1 10,6 90
Cpennee C 7,4 4,5 11,9 11,8 9,7
2017 r.
BHUMMK |be3 repounmaa (k) 73 4,2 10,2 10,5 9,8 8,5 3.4
620 (k) 3epo, BP 7.4 4,4 10,6 9,8 9,7 8,4 ’
. | be3 repbunmma (k) 7,3 4,3 10,4 11,2 10,2
Cesepubiilt 130 Bp 7.7 42 10,0 10,8 9.7 8.6
Cpennee C 7.4 4,3 10,3 10,6 9,8
2018 r.
BHUUMK |Be3 repourmaa (k) 9,0 4,1 10,4 9,9 9,5 8.3 9.0
620 (k) 3epo, BP 9,1 6,1 11,3 10,9 9,5 9,3 ’
. |be3 repoummna (k 7,8 3,8 9,8 10,2 8,7
Cesepubiit 130 gP = 8,9 5.9 11,0 11,0 9.3 8.6
Cpennee C 8,7 5,0 10,6 10,5 9,3
2016 r. 2017 r. 2018 r.

HCP,, A B C A B C A B C
;33;;‘{;;’;1 32 2,6 22 1,0 12
Dramrox | o™ s 1,1 1,3 =P B F 1,1 "= o 03 0,6
s dexToB

Table 2
The effect of Zero herbicide and methods of autumn tillage
on the yield of seeds of oil flax varieties, c/ha (2016, 2017, 2018)
Herbicide Autumn tillage (C)
Variety (A) | after harvesting the Without . . ; PLN-4- Avel;age Ave/rlage
predecessor (B) treatment (c) Direct sowing KN-4 35 BDT-3
2016
VNIIMK 620 | Without herbicide (c) 6.8 3.9 11.9 11.8 8.6 85 07
(©) Zero, OS 8.0 47 11.9 12.0 11.0 9,6 '
Severnyy Without herbicide (c) 7.1 4.3 10.7 11.3 8.6 90
Zero, OS 7.5 5.3 12.8 12.1 10.6 '
Average C 7.4 4.5 11.9 11.8 9.7
2017
VNIIMK 620 | Without herbicide (c) 7.3 4.2 10.2 105 9.8 8,5 s4
(c) Zero, OS 7.4 4.4 10.6 9.8 9.7 84 '
Severnyy Without herbicide (c) 7.3 4.3 10.4 11.2 10.2 86
Zero, OS 7.7 4.2 10.0 10.8 9.7
Average C 7.4 4.3 10.3 10.6 9.8
2018
VNIIMK 620 | Without herbicide (c) 9.0 4.1 10.4 9.9 9.5 8.3 9.0
(c) Zero, OS 9.1 6.1 11.3 10.9 9.5 9.3 '
Severnyy Without herbicide (c) 7.8 3.8 9.8 10.2 8.7 86
Zero, OS 8.9 5.9 11.0 11.0 9.3
Average C 8.7 5.0 10.6 10.5 9.3
2016 2017 2018

85D A B C A B C A B C

Private
differences F<F, 3.2 2.6 F<F, F<F, 2.2 F<F, 1.0 1.2
Major effects ' 1.1 1.3 1.1 ' 0.3 0.6
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Tabmuna 3
Bnusanue rep6unuga 3epo 1 npueMos 3:1671eB0oii 06paGoTKU IOYBbI
Ha YPO>KAITHOCTH CeMSIH COPTOB JIbHA MAaCIMYHOTO, I1/ra (cpexHee 2016-2018 rr.)
- 3516, Gpab C
Copr (A) ,r;lpf,"g"[ﬁ :,ICOTcBHeeH 2;?3?3 si0;1eBas o E)a oTKa nNouBsbl (C) Cpemnee | Cpexnee
P pen B Be3 oopador- | Ilpsamoii KH-4 IJIH- BIT-3 B A
(B) KH (K) noceB 4-35
BHUMMEK | be3 repoununa (x) 7,7 4,1 10,8 10,7 9,3 8,5 8.8
620 () | 3epo, BP 8,2 5.1 11,3 | 109 10,0 9,1 ’
_ | be3 repbunuaa (k) 7,4 4,1 10,3 10,9 9,1
CeBepHblil 8,7
3epo, BP 8,0 5.1 113 | 11,3 9.9
Cpennee C 7,8 4,6 10,9 11,0 9,6
HCP,, A B C
YacTHBIX pa3nuuuit E<F 1,4 1,2
naBubix 3¢ dexTon ¢ 0 0,4 0,6
Table 3
The effect of Zero herbicide and methods of autumn tillage
on the yield of seeds of oil flax varieties, c/ha (average 2016-2018)
- Aut till C
Variety (A) Herbicide after harvest- - _” umn tillage (C) Averase B | Average A
1y mg the predecessor (B) Without Dlrgct KN-4 PLN-4- BDT-3 &4 g
treatment (c) sowing 35
VNIIMK Without herbicide (c) 7.7 4.1 10.8 10.7 9.3 8.5 8.8
620 (c) Zero, OS 8.2 5.1 1.3 | 109 10.0 9.1 '
Without herbicide (c) 7.4 4.1 10.3 10.9 9.1
Severnyy 8.7
Zero, OS 8.0 5.1 11.3 11.3 9.9
Average C 4.6 10.9 11.0 9.6
SSD, . A B C
Private differences 1.4 1.2
- F.<F,
Major effects 4 0.4 0.6

My BapHaHTy 0e3 OCHOBHOM 0OpaOOTKH TOYBBI, U BapHaHTaM
¢ npumenenuem KH-4, T1JIH-4-35 u BAT-3. B BapuanTax c
KH-4 u TIJTH-4-35 He3aBuCHMO OT copTa u repouruaa 3epo
ypoxxaitHOCTh ceMsiH Ha 1,2—1,9 1/ra Obuta BbIlIe ypokaitHO-
CTH B KOHTPOJIbHOM BapHaHTE M B BapHaHTE C MEJKOH oOpa-
6otkoii mousskl B/{T-3.

Ha ¢oHe onpbICKMBaHMs CTEpHH MPEALIECTBEHHUKA I'ep-
ounuaoM 3epo U ¢ mocieayrliei 0opadorkoit moussl KH-4
wm [1JIH-4-35 ypoxkaitHocTs Oblia BbilIe Ha 1,8-5,2 m/ra y
copra BHUMMK 620 u na 2,1-5,1 w/ra y copra CeBepHblii,
YeM YpOXKalHOCTh B BapuaHTax 0e3 3s101eBOd 00pabOTKH
(HCP,, wactnpix pazmuunii C — 1,2 w/ra). Ilo yposxaiinoctu
ceMsiH y copta JpHa Macanunoro BHUMMK 620 mexnay Ba-
puantamu ¢ KH-4, I1JIH-4-35, BJIT-3 6e3 repounuga 3epo
pasHMIBI He ycTaHoBieHO. OHAaKO BapHaHT ¢ 350JeBoi 00-
pabotkoii B/IT-3 Ha poHe repOUIMIa YCTyIAT IO YPOKANHO-
cTu cemsiH Ha 1,4—1,8 11/ra BapuaHTaM ¢ 351071¢BOit 00pabOTKO#
KH-4 n I1JTH-4-35 y copra BHUMMK 620 u na 1,7 /ra — Ba-
puanty ¢ oopaborkoii [1JTH-4-35 y copra CeBepHbril. [Ipsmoit
MOCeB Kak Ha (oHe repOuimna 3epo, Tak U 0e3 repOuImIa
00yCJIOBHII CHIDKCHHE COOTBeTCTBeHHO Ha 4,0—4,9 m/ra (51—
54 %) u nHa 3,0 w/ra (33-34 %) ypoxailHOCTH CEMSIH Y copTa
BHUUNMK 620 n CeBepHblii, OTHOCUTEIBHO YPOXKANHOCTU B
Bapuanre 0e3 3510J1eBOi 00pabOTKH TTOUYBHI.

6

B cpenHeM 3a Tpu rona ucciea0BaHuil npu oceHHel oopa-
0OTKe CTEpHH Mpe/IIeCTBEeHHNKA Tepouiaom 3epo chopmu-
poBanachk ypoxxaiiHocTh cemsiH Ha 0,6 1/ra (7,0 %) Bbiie, yem
B BapuanTe 6e3 repounmaa npu HCP | rmaBHbIX 3ddexror B~
0,4 u/ra (Tabnuna 3).

3st6nieBasi 06pabOTKa TTOUYBBI 110]] COPTA JbHA MACIMYHOTO
PasHBIMU MMOYBOOOPAOATHIBAIOIIMMH OPYAUSIMH CIIOCOOCTBO-
BaJjia TMOBBIIICHUIO YpOXKaiiHOCTH ceMsiH Ha 1,8-3,2 1/ra, wiu
Ha 23,1-41,0 %, B cpaBHEHUU C ypOXKalHOCTbIO B BapHAHTE
0e3 3s16meBoit o6pabotku npu HCP , miaBubix sddekro C —
0,6 1/ra. BapuaHT ¢ npsSMBIM TTOCEBOM 3HAUUTEIBHO YCTYITIal
Ha 3,2 w/ra (41 %) Mo ypoXalHOCTH CEMSIH KOHTPOJIBHOMY
BapuaHTy Oe3 3s10;eBoi 00paboTku mouBsl ¥ Ha 5,0-6,4 1/
ra (52-58 %) Bapuantam c¢ npumenenuem KH-4, ITJIH-4-35
u BJIT-3. Cpenu npueMoB 351071¢BOi 00pabOTKH MOYBBI HAU-
OOIBIYI0 YPOXKaWHOCTh CEeMsiH obecrieunia Oe30TBajibHAsS
obpaborka KH-4 (10,9 wra) u oreanehas [1JIH-4-35 (11,0 1/ra)
HE3aBHCUMO OT copTa M repounuaa 3epo. Menkast 00padoTka
nouBbl BJIT-3 cymiecTBeHHO cHM3WIIA ypoxkaiHOCTh Ha 1,3—
1,4 w/ra (12-13 %) no cpaBHEHHIO C YPOXKalHOCTBIO B BapH-
antax ¢ obpaborkoii KH-4 mnn T1JIH-4-35 (HCP rmaBHbIX
a¢dpexro C — 0,6 1/ra).
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Tabnmuua 4

ITnomans TUCTHEB pacTeHNit Ho ¢a3aM BereTaliy COPTOB TbHA MACTMYHOTO PV IPUMeHeHUM Trepounuaa 3epo
¥ pa3HbIX IpueMax 3510/1eBoii 00paboTKM MOYBBI, ThIC. M>/Ta (cpegHee 3a 2017-2018 rr.)

3s6J1eBast o0padoTka noussl (C)
Copr (A) I'epOouuupa nocjie yoopku Tpsvoii Cpennee | Cpennee
npepmecrseHnuka (B) | Bes o6pagorku (k) HoCeB KH-4 | IIJIH-4-35 | B/IT-3 B A
«Enouka
BHUMMK |be3 repounuaa (k) 3,9 2.5 6,3 6,4 5,0 4.9 51
620 (k) 3epo, BP 4,5 32 7,0 7,0 5.4 5.4 ’
. | be3 repoumnmna (x) 4,0 2,7 6,7 6,5 5,4
Ceeprptii 50 }gp 4.4 33 6,8 6.8 58 52
Cpennee C 4,2 2,9 6,7 6,7 5,4
IBeTenne
BHUUMK |be3 repounmna (k) 9,6 5,1 13,3 12,9 11,6 10,5 10.9
620 (x) 3epo, BP 9,8 6,4 14,3 14,0 12,3 11,2 ’
. | be3 repounmaa (x) 9,2 5,2 13,2 12,9 11,7
Cesepubiil 3. BP 9.4 6,2 13,7 14,5 11,9 10.8
Cpennee C 9,5 5,7 13,6 13,6 11,9
Kearas cnesiocthb
BHUUMK |be3 repounmaa (k) 2.4 1,3 3,8 3,9 2.8 2.8 35
620 (x) 3epo, BP 2,5 1,7 4,1 4.1 3,2 3,1 ’
. | be3 repounmaa (k) 2.4 1,3 3,8 3,9 2,9
Cesepbiit 130 BP 2.4 1,7 3,9 4.0 3,1 34
Cpennee C 2.4 1,5 3,9 4,0 3,0
HCP «Enouka» I{BeTenue Kenaras cnejiocTb
05 A B C A B C A B C
YacTHbIX
pasauanit 0,9 0,8 1,2 1,2 < 0,5 0,4
ImaBHBIX Fy< Fos Fo<Fus F‘I:) .
S y— 0,3 0,4 0,4 0,6 0,2 0,2
Table 4
The effect of Zero herbicide and methods of autumn tillage
on the yield of seeds of oil flax varieties, c/ha (average 2016-2018)
Herbicide Autumn tillage (C)
Variety (A) | after harvesting the pre- | without treatment | Direct Avelr;age Ave/rlage
decessor (B) (c) sowing KN-4 | PLN-4-35 |BDT-3
“Herringbone”
VNIIMK 620 | Without herbicide (c) 3.9 2.5 6.3 6.4 5.0 4.9 57
(c) Zero, OS 4.5 3.2 7.0 7.0 5.4 5.4 )
Severnyy Without herbicide (c) 4.0 2.7 6.7 6.5 5.4 59
Zero, OS 4.4 3.3 6.8 6.8 5.8 )
Average C 2.9 6.7 6.7 5.4
Bloom
VNIIMK 620 | Without herbicide (c) 9.6 5.1 13.3 12.9 11.6 10.5 10.9
(c) Zero, OS 9.8 6.4 14.3 14.0 12.3 11.2 )
Severnyy Without herbicide (c) 9.2 5.2 13.2 12.9 11.7 10.8
Zero, OS 9.4 6.2 13.7 14.5 11.9 )
Average C 5.7 13.6 13.6 11.9
Yellow ripeness
VNIIMK 620 | Without herbicide (c) 2.4 1.3 3.8 3.9 2.8 2.8 35
(c) Zero, OS 2.5 1.7 4.1 4.1 3.2 3.1 )
Severnyy Without herbicide (c) 24 1.3 3.8 3.9 2.9 34
Zero, OS 2.4 1.7 3.9 4.0 3.1 )
Average C 1.5 3.9 4.0 3.0
SSD,. “Herringbone” Bloom Yellow ripeness
A B A B A B
Private
differences 0.9 0.8 1.2 1.2 F < 0.5 0.4
Major Ff< Fos Ff' <Fys [{“
0.3 0.4 0.4 0.6 05 0.2 0.2
effects
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Tabnuna 5

ATPOTEXHONIOT U

DoTOoCHMHTeTNYeCKUIT MOTEHIINA Y YUCTAA MPOXYKTUBHOCTD (POTOCHHTE3A IIPY NPUMeHeHnu repoununa 3epo u
pasHbIX mpueMax 3:1071eBoit 06padoTKy mouBsI (cpenuee 2017-2018 rr.)
3s0;1eBast 00padoTka noussl (C)
c @ Fepﬁnﬁuml Tips Cpen- | Cpen-
opr nocJje yoopku Be3s o6paboTku L TJTH-4-
npeamecrBeHHuka (B) &) Mmoii io- | KH-4 35 BAT-3 | meeB | nmeeA
ceB
®@I1, Thic. M2XCyT/TA
BHUMMK | be3 repounmnna (k) 419 242 617 610 513 483 504
620 (k) 3epo, BP 445 305 671 663 550 524
. be3 repounmnaa (k) 410 249 626 615 531 504
CesepHblii
3epo, BP 429 299 652 672 554
Cpennee C 426 274 641 640 537
YIID, r/M> B CyTKH
BHUNMK
620 (i) Bes repounmaa (k) 6,7 6,3 7,4 7,5 6,9 7,0 69
3epo, BP 6,7 6,2 7,5 72 6,7 6,9
CeBepHbIi Bes repoumnmaa (k) 6,7 6.4 7.5 7,6 6,7 70
3epo, BP 6,8 6,1 7.8 7,6 6,7 ’
Cpennee C 6,7 6,2 7,5 7,5 6,7
oIl Yo
HCP,,
A B C A B C
YacTHbIX pa3nuuuit 54 35 0,5
F <F F <F F <F
I'maBHEIX > deKToB ¢ 0 17 18 ¢ 0 ¢ 0 0,3
Table 5

Photosynthetic potential and net photosynthesis productivity when applying Zero herbicide and different methods of
autumn tillage (average 2017-2018)

ici Autumn ti
Variety (4) | after harvesting TR R o Average | Average
the predecessor (B) treatment (c) | sowing KN-4 | PLN-4-35 | BDT-3 B A
PP, thousand m?xday/ha
VNIIMK 620 | yriout herbicide (c) 419 242 | 617 610 513 483
(© 504
Zero, OS 445 305 671 663 550 524
Severnyy Without herbicide (c) 410 249 626 615 531 504
Zero, OS 429 299 652 672 554
Average C 274 641 640 537
NPP, g/m? per day
Z,])VHMK 020 | Without herbicide (c) 6,7 63 | 74 75 6,9 7,0 50
Zero, OS 6,7 6,2 7,5 7,2 6,7 6,9
Severnyy Without herbicide (c) 6,7 6,4 7,5 7,6 6,7 70
Zero, OS 6,8 6,1 7,8 7,6 6,7 ’
Average C 6,2 7,5 7,5 6,7
PP NPP
85D, A B C A B C
Private differences F<F 54 35 F<F Ff< F, 05
Major effects - 17 18 oo 0,3
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3a 2017-2018 rr. uccienoBaHuii HAMOOJNBIIYIO TIJIOIIA/b
nuctbeB 10,8-10,9 Thic. M?/ra pacTeHHi COPTOB JIbHA MACITHY-
Horo chopmupoBaiu B dase userenus (tTadmuna 4). [Tnomanps
JIICTHEB y COPTOB JIbHA MAaCIIMYHOTO HE UMEJIa CYIECTBEHHOM
pasHuupl. B Bapuanrte ¢ repOunmaom 3epo miomais JIUCTo-
BOW MOBEPXHOCTH Y PACTCHUH JIbHA MaCIIMYHOTO ObliIa 00JIb-
e Ha 0,5 Teic. M*/ra B dase «eiouka», Ha 0,7 ThIC. M%/Ta B
¢ase nperenus, Ha 0,3 Thic. M%/ra B (pasze KEITOM CIENTOCTH,
YeM IUIOIIA/Ib JIMCTHEB Y paCTeHNUH B BapuaHTe 0e3 repOunma
(HCP , rnaBubIX 5¢dextor B — 0,3 Thic. M*/ra, 0,4 ThIC. M*/Ta,
0,2 ThIC. M?/Ta COOTBETCTBEHHO).

B BapuanTax c 3510:1eB0ii 00pabdotkoit moussl KH-4, ITJTH-
4-35 u B/IT-3 momane IUCTHEB Y PACTEHUH COPTOB JIbHA
MAacJIMYHOTO BO Bce (ha3pl Bereranuu ObuLia Bbimie Ha 1,2—
2,5 Teic. M?/Ta B (pase «enoukay, Ha 2,4-4,1 Teic. M*/ra — B (aze
Berenus, Ha 0,6—1,6 Toic. M*/Ta — B (paze paHHEl KeATO crie-
JIOCTH, B CPABHCHHUH C TUTOIIA/IBIO JTUCTHEB Y PACTCHUI B KOH-
TponbHOM BapuanTe 6e3 301 (HCP , rasnbix sddexron C —
0,4 teiC. M?/Ta, 0,6 ThIC. M%/Ta, 0,2 THIC. M*/Ta COOTBETCTBEHHO).

[nommaae mUcTheB B (hase [BETCHUS B BAPUAHTAX C MPs-
MbeIM ToceBoM y copra BHUMMK 620 ycrynana na 5,9-
7,9 Teic. M*/ra Ha (oOHE MpUMEHEHUs repOunuaa 3epo U Ha
6,5-8,2 ThIC. M%/Ta 6e3 repOuIuIa 3epo K aHAJOTHYHOMY I10-
Ka3aTelio B BapHaHTax ¢ 3s101eBoi o0paboTkoit moussl (HCP
gyacTHbIX pasnuuuii C — 1,2 Teic. M*/ra). Y copta CeBepHblit
MEHBIIYIO Ha 6,5-8,3 ThIC. M%*/ra oMb JUCTHEB B (ase
[[BETCHHUsI OTMEYAIIM B BApHAHTaX C MPSIMBIM TIOCEBOM Ha (hOHE
¢ repbunumom 3epo u Ha 6,5-8,0 Thic. M>/ra B BapHaHTax C
NPSIMBIM TTOCEBOM 0e3 TepOMIHia, OTHOCUTEIBHO TUIOMIAAN
JHCTBEB B BapUAHTaxX C 3i0J7€BOM 0OpabOTKOH MOYBBI. AHa-
JIOTHYHASI 3aKOHOMEPHOCTh H3MCHEHUSI YPOXKAHHOCTH CEMSH Y
COPTOB JIbHA MAaCIMYHOT0 ObLIA MTOJTy4eHa 110 TIEPEUHNCICHHBIM
BapHaHTaM OITbITA.

He3zaBucumo ot copTta u 351051€B0i 00pabOTKH MMOYBHI I'ep-
Ourrz 3epo crocoOCTBOBAN yBEMUUCHHIO Ha 41 Thic. M>XcyT/ra
(dorocunTeTryeckoro nmoreniuana (PI1) 3a Bereramuo OTHO-
CUTEJIBHO JaHHOTO TMOKa3arelsisi B BApHaHTax Oe3 ero rnpume-
nenus npu HCP ; raubix sddextor B — 17 Thic. M*XcyT/ra
(Tabmuma 7). @I1 B BapranTax ¢ 35011€B0it 00pabOTKOM MOUBKI
KH-4 wnu I1JIH-4-35 Ha ¢one repOunmma u 06e3 repOuim-
Jla, CYIIECTBEHHO MpeBbIian Ha 97-375 Teic. M>xcyT/ra OI1
y nbHa Macimanoro BHUMMK 620 u Ha 84423 Tteic. M>XcyT/ra y

O T T T T Ty
S>> >>>)
copra Cesepnblit, uem @I1 B 1pyrux nccnenyemMpIx BapuaHTax
c 350neBoii o6paborkoii moussl (HCP . wacTHBIX pasnuumii
C — 35 ThIC. M?XCyT/Ta).

CyliecTBeHHOW pa3HUIBI [0 YHCTOH MPOXYKTUBHOCTH
¢dorocunresa (UI1D) Mexay BapuaHTaMu ¢ M3y4aeMbIMHU CO-
pTamu u ¢ repOuraoM 3epo He Habroaamy (Tadbnuna 5).

3sioneBast o0padoTka nmousl KH-4 mim [TJIH-4-35 cioco6-
crBoBasia yBenuuenuto Ha 0,8 r/m> B cytku UIID, mo cpas-
HCHHIO C JIAHHBIM TOKa3aTelieM B BapHaHTaX 0e3 3510JeBOI
o6paborku moussl (HCP , rmasnbix s¢ppexros C — 0,4 r/m* B
CYTKH).

Ob6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

Takum o0Opa3om, 00paboTKa CTEpPHM NpE/IIIECTBEHHHUKA
repOMINIOM CILIOIIHOTO AEHCTBUS 3epo crocoOCTBOBala B
cpeaneM 3a 2016—2018 rr. Bo3pacTaHUIO ypOsKalfHOCTH CEMSTH
Ha 0,6 1/ra, wu Ha 7,0 %, OTHOCHTEIIBHO YPOXKAIHOCTH B Ba-
puanTax 6e3 repounmaa. B Bapuantax ¢ npumeHennem KH-
4, T1IJIH-4-35, B/IT-3 nabnronanu npubdasky 1,8-3,2 1i/ra win
23,1-41,0 % ypoxallHOCTH CEeMSH COPTOB JIbHA MACIMYHOTO
BHUHNMK 620 1 CeBepHblil OTHOCUTEIBHO aHAJIOTHYHOTO MO~
Kasatellsl B BapuaHTax 0Oe3 3501eBoi 00pabOTKH TOUBHI. YPO-
JKallHOCTh ceMsH copToB JbHa Macauunoro BHUHMMK 620
(10,8-11,3 n/ra) u Cesepnsiii (10,3—11,3 1/ra) B Bapuanrax c
Oe3oTBaNBEHOM 351051eBOI 00paboTke mousbl KH-4 cymecten-
HO HE pazinyajiack ¢ ypoxkaiiHoctsio cemsiH (10,7-10,9 n/ra
u 10,9—11,3 1/ra COOTBETCTBCHHO) B BapUaHTaX C OTBAJIbHOMN
obpaborkoii [1JTH-4-35. Menkass obpaborka moussl BJ[T-3
CHIDKaJNa ypokaiiHOCTh cemsiH Ha 1,4—1,6 m/ra (13—15 %) y
copra BHUMMK 620 u na 1,4-1,8 wra (12-16 %) — y co-
pra CeBepHBII B CpaBHEHHH C ypO)XKallHOCTBIO B BapHaHTax
¢ obpadorkoit KH-4 mim [1JIH-4-35. B BapuanTax ¢ UCIOIb-
30BaHUEM repOunuaa 3epo rnocie yOOpKu MpeaniecTBeHHUKA
yBenuuuBainch Ha 0,7 ThIC. M*/Ta IUIOIIA/b JIUCTHEB B (ase
LBETEHHsI PACTCHUI COPTOB JIbHA MAaciIMYHOro U Ha 41 ThIC.
M2XcyT/Ta (DOTOCHHTETHUCCKHI TOTEHIIMAT 3a BErETAIHIO,
OTHOCHUTEJIBHO aHAJIOTHYHBIX TIOKa3areyied B BapuaHrax 0e3
repouruna. [lpu 3s0meBoii 00paboTkoii mouBbl KH-4 wmu
[TJIH-4-35 chopmupoancs Handombinuii OI1 3a Bereramon-
HBII MIEPHOJT CYIIECTBEHHO MPEBbIMIAIONINN aHATIOTHYHBIH 110-
Kkaszarenb Ha 97-375 Teic. M*XcyT/ra 'y copra BHUMMK 620 u
Ha 84-423 Thic. M>XcyT/Ta 'y copra CeBepHbIil B KOHTPOIBHOM
BapHuaHTe.
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Effect of Zero herbicide and methods of autumn tillage on yield
and formation of the photosynthetic apparatus of oil flax varieties

V. N. Goreyeva'™, R. R. Galiyev', E. V. Korepanova', I. S. Fatykhov'
'Izhevsk State Agricultural Academy, Izhevsk, Russia
“E-mail: goreeva_v_n@mail.ru

Abstract. The purpose of the research was to identify the effect of the Zero herbicide introduced after harvesting the predeces-
sor, the methods of autumn tillage on the productivity, photosynthetic activity of oil flax plants of the varieties VNIIMK 620
and Severnyy. Research Methods. Studies on the tasks were carried out in 2016-2018 in the pilot plots of JSC “Uchkhoz
Iyul’skoye Izhevskaya GSKHA” according to generally accepted methods. The previous crop for oil flax in the crop rotation
was winter triticale. The experiments were laid on sod-podzolic medium loamy soil. Results. It was revealed that the Zero
continuous herbicide introduced after harvesting the precursor contributed to an increase of 0.6 c/ha or 7.0 % in seed yield,
relative to the yield in variants without herbicide. The autumn tillage of KN-4, PLN-4-35, BDT-3 soil ensured an increase in the
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yield of seeds of oil flax varieties VNIIMK 620 and Severnyy 1.8-3.2 c/ha or 23.1-41.0 %, respectively, relative to the similar
indicator in options without chaffing tillage. Subsurface autumn tillage of KN-4 soil in terms of seed yield of oil flax varieties
VNIIMK 620 (10.8—11.3 c¢/ha) and Severnyy (10.3—11.3 c/ha) was not inferior to seed yield (10.7-10.9 c¢/ha and 10.9-11.3 c/ha,
respectively) in the variant with dump processing PLN-4-35. Small tillage BDT-3 reduced seed yield by 1.4-1.6 c/ha (13—15 %)
in the variety VNIIMK 620 and by 1.4—1.8 c/ha (12—16 %) in the variety Northern, in comparison with productivity in options
with KN-4 or PLN-4-35. The treatment of the stubble of the precursor with the Zero continuous herbicide contributed to an
increase of 0.7 thousand m*ha of the area of leaves of oil flax varieties in the flowering phase, photosynthetic potential (FP)
by 41 thousand m?xday/ha during the growing season, relative to similar parameters in the options no herbicide. The highest
AF during the growing season of plants of oil flax varieties was formed in the variants with autumn tillage KN-4 and PLN-4-
35, which significantly exceeded the similar indicator by 97-375 thousand m?xday/ha for VNIIMK 620 and 84-423 thousand
m?xday/ha for the Severnyy variety in the control variant. Scientific novelty. In the conditions of the Middle Cis-Urals, for
the first time, effective techniques for autumn tillage of sod-podzolic medium loamy soil in the technology of cultivating flax
varieties of oilseed VNIIMK 620 and Severnyy were revealed. The effect of Zero herbicide, methods of heap, subsurface, small
chaffinch tillage on the yield and photo-synthetic activity of oil flax varicties was established.

Keywords: oilseed flax, variety, Severnyy, VNIIMK 620, autumn tillage, Zero herbicide, yield, leaf area, photosynthetic poten-
tial, net photosynthesis productivity.
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Cnoco0 yydnieHusi TOPHbIX arpoJiaHamadToB

C. M. Ixu6unos', J1. P. I'ynyesa'™, 9. 1. Congaros'
! BragukaBkascknit HayaHbl1 neHTp PAH, Muxaitnosckoe, Poccus
“E-mail: luda_gulueva@mail.ru

Annomayus. ABTOPBI IPEICTABUIIN PE3Y/IBTAaThl HAyYHO-UCCIIEJOBAaTEILCKUX U ONBITHO-KOHCTPYKTOPCKUX pa3paboToK, Ha Oc-
HOBAaHHMHU KOTOPBIX CIPOEKTHPOBAH M CO3/1aH HOBBIH pecypcocOeperaroimuii crocod u arperar Juist crpeOaHus U yTHIN3ALUN
KaMHEH CO CKJIOHOB JIyT'OB ¥ ITACTOMII[ C SKCIIO3UIIMOHHBIM YKIOHOM /10 12° ¢ [eNbIo YITy4IlIeHNs, CHUKEHHS 3PO3UOHHBIX ITPO-
LIECCOB M MOBBIIICHUS] IPOAYKTHBHOCTH TOPHBIX CKIOHOBBIX Y4acTkoB. Llesib mceiieqoBanusi — pa3paborars HOBBIH cr10co0
YIy4LIEHUs! X OIIBITHBIM 00pasel] HABECHOT0 KaMHEYOOpPOYHOI0 arperara Jjisi CKIIOHOBBIX €CTECTBEHHBIX KOPMOBBIX yYTOJUH €
YTHIN3AIHMEH MEIIKUX M CPEJHUX KaMHEH B OJJHOBPEMEHHO Hape3aeMble KaHasibl. O0beKTOM HecIe0BaAHUS SIBISIOTCS pado-
YHe OpraHsl JUIst crpedanust KaMHel quamerpom 6osee S0 MM (TpebeHKa) U CrieUalIbHbIN TUIYT, Hape3aloluil KaHaJIbl ISl 110-
cienyroneld ux yrunusanny. HoBu3Ha TeXHHYeCKOro pelieHust COCTOUT B TOM, YTO BIIEPBbIE MaJlOradapuTHBIN YM3eIbHbIN
kynbTuBarop KUI'-2,4 ocHamieH HOBBIMH PaOOYMMHM OpraHaMy JUIsl ylaJeHHs: KaMHel CO CKJIOHOBBIX JIYTOB M mactOuml. Pas-
paboTaHHBII arperar OCyIIECTBISIET YEITHOYHOE ABMKEHHE, HAUMHAS OT BEPIIMHBI JTyTrONacTOMIITHONW YacTH CKIIOHA, 3aTOHaMHU
TIOTIepeK CKJIOHA, crpebasi TpeOeHKON KaMHM M 110 Mepe HEOOXOANMOCTH YTHIIM3HUPYSI UX B OHOBPEMEHHO Hape3aeMblil Mpu
MIOMOIIY OIHOKOPITYCHOTO IuTyra KaHajl. McmblTaHMs arperara NpoBOJWINCH B CTAllMOHApEe Ha FOXHOM CKIIOHE JlapraBckoil
kotioBuHbl PCO-Ananus (1eBbiid Geper pekn ['m3enpnon) Ha Beicote 1650 M HIke ypoBHS MOpst (H. y. M.), ¢ ykioHoM 10°.
IIpumenenne pa3padoTaHHOIO arperara Io3BoJisieT 00OraTHTh ITOYBY OPraHMYECKHMH IUTATEILHBIMU BEIECTBAMHU, CTH-
MYIHPYIOLIMMHU MOBBIIIEHUE MPOJYKTUBHOCTU KOPMOBBIX YTOAWH, CHU3UTh 3PO3HUI0 U APYrHe IerpajalliOHHbIE MPOLECCHI
MIOYBEHHOTO TIOKPOBA, CO3/1aTh OJIaronpHsTHBIE YCIOBUS JUIsl IPUMEHEHHUS CPEJCTB MEXaHU3allMK Ha JIyrax U NacTOuINax, 1o-

BBICUTDH 5KOJIOTUYCCKYI0 1 SKOHOMHYCCKYHO 3HAYMMOCTb €CTCCTBEHHBIX KOPMOBBIX yFOHHﬁ.
Knwuegvie crnosa: MeXaHu3alus, NOBEPXHOCTHOC YJIYyUIICHHUEC, HaCT6I/IIIIa, TOpPBbI, crpe6aHI/Ie KaMHCﬁ, yTuin3anus.

Jna yumuposanusn: xnonnos C. M., I'ynyesa JI. P., Connaros 3. JI. Crioco0 yiry4iieHns TopHbIX arposiasmadros // Arpap-
HBIH BecTHHK Ypaua. 2020. Ne 03 (194). C. 13-20. DOI: 10.32417/1997-4868-2020-194-3-13-20.

Mama nocmynnenua cmampu: 07.01.2020.

HocTanoBka npodaemsl (Introduction)

B Hacrosiiiee BpeMsi TOpHbIE KOPMOBBIE YTOJibsi, B IEPBYIO
odepe/b MacTOMIA, XapaKTEePU3YIOTCS HEYIOBICTBOPUTEIb-
HBIM KYJIBTYPHO-TEXHHYECKHM COCTOSIHHEM, 3HAYHTEIbHbIC
IUTOIIAN 3acopeHsl kKamMHsamHu [1, ¢. 9]. Hammume xamuen B
ropax CBsI3aHO C MOCTOSIHHBIM pa3pyIIeHHeM TOPHBIX MOPOJ U
cOMBaHKMEM KOTIBITAMH KUBOTHBIX, YTO 3aTPY/IHSET TAKUE TEX-
HOJIOTMYECKHUE OMepalny, Kak IMOJCeB TpaB Ha JIyrax M MacT-
oumax [2, c. 238; 3, c. 105], BHECeHNE pa3nUYIHBIX YA0OpEHUH
[4,c. 103; 5, c. 28].

B ycnoBusx ocoberHoOCTel penmbeda arponaHmmadToB H
MOYBEHHO-KJIMMATHYECKUX YCIIOBUI (KPYThIE CKIIOHBI, pe3Kast
CMeHa TeMIIeparypbl BO3yXa U MOYBbI KaK MOCE30HHO, TaK U
B TEYEHHE CYTOK, MaJjiasi MOIIHOCTh I'yMYCOBOTO T'OPH30HTa,
CHJIbHAsI 3aKAMEHEHHOCTB U JIp.) TpodieMa Yy dIIeHHs TOPHBIX
CKJIOHOB CB$I3aHa C TPYIHOCTHIO MPUMEHEHHS CPE/ICTB MEXaHH-
3aI[MM KaK Ha JIYTOMacTOMIHBIX Y4acTKax MpPH MX BOCCTAHOB-
neHud [6, c. 3; 12, c. 6], Tak 1 06paboTKH mouBH [7, c. 186].

[TosTOMy JUIsi TIPOBENICHNUsS] MEXaHH3UPOBAHHBIX PAOOT MO
CeHOyOOpKe, MOBBIIICHHIO MPOJYKTHBHOCTH U YBEIUYCHHIO
MOJIC3HOW TUIONIA[M MACTOUI aKTyaJbHBIM MEPOIPHITHEM
siBJsieTcst yoopka kamuei. CTerneHb 3aKaMeHEHHOCTH Y4acTKa
cunTaercs ciaaboi, eciu 10 10 % mumomaan nmacTOHUI TOKPHI-
TO KamMHsIMH; cpenHeil — ot 10 mo 20 %; cumbHOM — oT 20 10
60 %, ouens cupHON — cBBIIIE 60 % [8, C. 6].

OOIIIeN3BECTHO, YTO CKAIIMBAHUE TPaB CICAYET IPOBO-
JIUTh Ha BbicoTe 60—70 MM OT MOBEPXHOCTH TOYBHI [9, c. 47].
Kamuu, BbICTymaromiye HaJl MOo4YyBOM Bhimie 60 MM, MIpemnsT-
CTBYIOT IPUMEHCHHIO TPAKTOPHBIX KOCUIIOK Ha CCHOKOCAX U B
TOPHBIX IUIOIOMIUTOMHHKAX U CIIOCOOCTBYIOT TPAaBMHPOBAHHUIO
JKMBOTHBIX Ha MACTOMUIIIAX.

W3-3a ocobeHHOCTEH penbeda ropHbIX arpoianamadToB
MPUMCHCHHUE CEPUUHBIX CPEICTB MEXaHM3alUU 10 yOOpKe
KaMHEH HEBO3MOXKHO. 3a IMOCJCIHES BpEMs 3alaTeHTOBa-
HO cBbime 200 u300peTeHMid M0 MEXaHU3UPOBAHHOW yOOpKe
KaMHEH, KOTOpbIe B OCHOBHOM IPEIHA3HAYCHBI JJIsI COOPKU
U BBIBO3a KaMHCI; BBIKOPUCBBIBAHMS KaMHEH U3 IMOYBHI, MO-
IPY3KH M BbIBO3a; APOOJICHHUS KaMHEH U MOCIEIYIOIIECTO BbI-
Bo3a. K HUM OTHOCSATCS KaMHEyOOpPOYHBIC MAIIMHBI MapK{
Jympa: monemu MYM-185, MYM 205 AM, MYM 205 DX;
kivipekka; YKII-0,6; 7200 SignatureTM, Kongskilde Stone-
bear, Schulte, Tamepnan-1800, [IMVY-6 u ap.

Kamueybopounas mammna kivipekka Hane:xHO ouumaer
MTOYBY OT KAMHEH Pa3JInYHOTO AUAMETPa M TOTOBHUT IPYHT IO
3aceB. [IpuHIUI pabOThI 3TOW TEXHHUKH: BaJlbl TOAOOPIIUKA
CcOOMPAIOT KAMHH IIyTEM JBHXKCHHUS B IPOTUBOIIOIOKHYIO CTO-
pOHY OT camoii MamuHbl. [I1yOuHa coopa — 1o 15 cm. [IByx-
KyOOBBIH OyHKep NpPUHHMAeT B ceOs KaMHHU, TBIKYIIUCCS
K HEMY IO CUTY, B TO BpEMs KaK 3eMJIs, IIPOCCHBAsICh Yepe3
STYCIKU, BO3BPAIIACTCS Ha OIS,
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W3BecTHBI TaK)ke MalIMHbI 115t COOPKH KaMHEH C MoBepX-
HocTH 1oJist ¥ ctpoitmomanok Kongskilde Stonebear. Onako
9TH MAIIMHBI — OTJMYHBIA BapUAHT TEXHUKH JUIs KOMIIAaHUH ¢
OCHOBHOU c(epoil AeITeIbHOCTH — OYMCTKA TOJICH IS TOJIb-
(da, TUSDKEH, CIOPTUBHBIX OOBEKTOB, TA30HOB, MPOU3BOJ-
CTBEHHBIX TEPPUTOPHI M CTPOUTEIBHBIX OOBEKTOB.

IMocpencrtBom wmcnonezoBanus MamwuHbl  Kongskilde
Stonebear ¢ pabouei mmpuHO 4 1 5 M J1erko youparoTcs Kam-
HU auamerpoM oT 3 1o 30 cMm. YToObI n30eKarh yIjIOTHEHHS
TIOYBBI, TIPOSKTHPOBIINKN ITOTO KaMHETO00pIINKa CHA0 M-
JIM €r0 IIMPOKUMH IIMHAMH C HU3KUM JlaBiieHneM. brarogapst
9TOMyY cOOp KaMHEW BO3MOXKEH JIaXKe HEMIOCPE/ICTBEHHO Mepe/t
TIOCEBOM CEJIbCKOXO3HCTBEHHBIX KYJIBTYP, HO HE B TOPHOU
MECTHOCTH.

BricokorexHonornuHbli 1yaT Schulte, cocrosimii nx Baji-
KOYKJIaJJuuKa U KaMHENOA00PIINKa, — 3TO KOMILJIEKC MAIlUH,
CHOCOOHBIM OYHCTHTH JII000E TOJIE OT MEJKHX, CPEIHUX U
KPYIHBIX KaMHEH.

Pa3nenbHast yOOpka IO3BOJISET TOpa3fo TIIATEIbHEE BbI-
MOJHATH pabOTHl IO OYHMIIEHHIO TMoJed. Bamkoyknamuuk co-
OupaeT KaMHH B BaJKH — OOPO3JIbI 10 CEPEANHE WM KpasMm
nosst. BasikoB MOkeT ObITh MHOTO, 9TO 3aBHCHUT OT 3aCOPEH-
HOCTH TeppuTopu. Jlanee kKaMHEoAOOPIIMK CHENHAbHBIMU
JIONIACTsIMU crpebaeT BaJIKW, U KAMHH MONAJIatoT B OyHKE.

HW3BecTeH Taxoke crocod yaaaeHus! KaMHEH ¢ TOBEPXHOCTH
TOJIsE ¢ BEIOOPKOW MX M3 TIOYBBI, IIEPEMEIICHHEM Ha HeyOpaH-
HBII y4acTOK M HOTPY3Koil B TpaHCIOpTHOE cpeacTBo. Heno-
CTaTKOM JIAHHOTO crioco0a sIBJISIETCS TO, YTO OH IpeJHa3HAYCH
Jutst pabOTHI HA MAXOTHBIX 3eMJISIX M HE TIOJIXOAMT ISl CKIIOHO-
BBIX YYaCTKOB FOPHOM U mpearopHoi 304 [14, c. 239].

HccnenoBanusi moka3ajm, 4TO BCE BBIIICTIEPEUHCIICHHBIC
arperarsl U crocoObl yJajJeHns1 KaMHel MpeaHa3HaYeHbl JUIs
MAaXOTHBIX TIJIOCKOCTHBIX CEIILCKOXO3SMCTBEHHBIX —yTONUH,
U NPUMEHEHHE UX CBS3aHO CO 3HAYUTEIBHBIM HapylIICHHEM
JISPHOBOTO ITOKPOBA, YTO HENPHEMIIEMO Ha ECTECTBEHHBIX

Puc. 1. Cxema 08usneHus azpezama:
1 - nodsuxcras pama c epeberkoil;
2 — HenoOBUNHAST PAMA C NILY20M;
3 - kanan onsa YMUAUIAUUU KAMHeT;
1, 2, 3 (8 kpyeax) — 3a20Huv!

ArpapHblit BecTHUK Ypana Ne 03 (194), 2020 r.

KOPMOBBIX YTO/IbSIX, OCOOCHHO Ha MEJIKOKOHTYPHBIX CKJIOHO-
BBIX 3EMJISIX.

B 3apaun nccrnenoBaHuii BXOAUIIO:

— pa3paboTaTh HOBBIN CHOCOO W arperar Juisl yJaJeHus 1
YTWIN3AIUN KaMHEH C TOPHBIX Y4aCTKOB;

— MoJI00paTh MaCTOMIIHBINA YIaCTOK, 3aCOPCHHBIN CBOOOI-
HO pa30pOCaHHBIMU MEJIKHMH U CPETHIMHU KaMHSIMU;

— ONpEJETUTh CTENEeHb 3aCOPEHHOCTH METOJIOM IOJCUeTa
TUTOIIA/IM MIPUIICTaHus KaMHEH Ha ydeTHo# miomake (1 m?);

— paccunTarh 00bEMHYIO MacCy KaMHEH C eTMHHUIIBI LI0-
maau (1 M%) MeTOIOM BBITECHEHHUS JKUIKOCTH;

—IIPOBECTH HCITBITAHNE MHOTO(YHKIIMOHAIEHOTO arperara;

— paccuuTaTh IKOHOMUUECKYIO P PEKTUBHOCTD HCIONIB30-
BaHMsI KaMHEYOOPOUHOTo arperara.

— JIaTh SKOJIOTMUYECKYIO OLIEHKY arperara.

MeToaoJiorusi 1 MeToabl uccienoBanusi (Methods)

OnBITHO-TIPOU3BOAACTBEHHOE HCIBITAHUE arperara Mpo-
BOJIMJIOCH Ha I0KHOM ckJioHe [lapraBckoil kotimoBuHbsl PCO-
Ananust (1eBbiii Oeper pexu ['msenbnoH) Ha BbicoTe 1650 M
H. V. M., yKJIoH 10°, riie u ObUT 3a710KEH CTallMOHAPHBIH OIBIT
[0 WCHBITAaHUIO arperara Juis yJaJeHUs U OAHOBPEMEHHOM
YTUIU3AIUH KaMHEH.

J171s BBITIOTHEHNS MOCTABJICHHBIX 3a/1a4 JIerpaiupOBaHHOE
nacTOuIIIe, TOKPHITOE MEJIKUMH M CPEAHUMH KaMHSIMHU, 001IeH
mwiomaaso 8760 M?> ObUTO pasmeNeHO Ha TPH PABHO3ZHAUHBIX
yuactka mo 2920 Mm%, KaXIblil U3 KOTOPBIX SIBISUICS MOBTOP-
HOCTBIO. B cBOIO 04epe/b, KaXKabli y4acTOK ObIT pa3/iesicH Ha
TPH OTIBITHBIC JCNSHKH (BapuaHTa) 1o 973 M2, MeX1y KOTOPbI-
MU BBIJICJICHBI pa3/ieJINTeIbHbIC TIOJIOCHl mupuHOH 2 M. O0-
1iee KOJIM4YeCTBO BapHaHTOB — 9 (110 TPH B KaX10H MOBTOPHO-
CTH), K&XJIbI BTOPOH BapuaHT — KOHTPOJIb (2, 5, 8). Arperar
MEPEABUTaeTCs MO OMBITHOMY MOJIO B TPEX CErMEHTaxX, MEHsS
HarpaBJIeHHe, OKa3aHHOE 110 cxeMe onbITa (puc. 1). B Havane
TPETHErO CerMEHTa IUIYT OIMyCKaeTcsl Ha 33/IaHHYI0 ITyOUHY,
00pa3ys yTHIM3AIMOHHbIN KaHAT IMUPUHOM 35 CM, B KOTOPBIH
MOCTyNaeT KaMeHHas Macca, HalpaBJieHHast TPeOCHKOH.

Fig. 1. Scheme of movement of the unit:
I - movable frame with a comb;
2 - fixed frame with a plow;
3 - channel for disposal of stones;
1, 2, 3 (in the rounds) - paddocks
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BecHolii, mociie moaHoro MpoChIXaHusl TaCTOUIIA, B CTATUH
Havyasla BEreTalluy JIyTOBBIX TPaB METOIOM HM3MEPEHHUs IJIO-
a1 CONPUKOCHOBEHUS C TIOYBOM CBOOOIHO pa3OpOCaHHBIX
MENKHUX U CpeAHUX KaMHel pa3mepoM oT 3 1o 60 cm ompe-
JICTIAJIA TUTONIA/b 3aCOPEHHUS YUETHBIX JeNsHOK (1 M?), KoTo-
pBI€ B KOJIMYECTBE TPEX IITYK PACIIOJIOKEHBI 10 TUAroHaIy Ha
KaX/IOM BapHaHTE OMbITa. 3aCOPEHHOCTh KaMHSAMHU IO Mepe
pAacIoyIoKeHUsl BApUaHTOB CBEPXY BHHU3 B CPETHEM COCTABUIIA
37,2; 45,6; 52 % mmomaau JeasSHKH.

[ToBbllIeHNEe ypPOBHS 3aCOPEHHOCTH IO MEpe CHIDKe-
HUSI PACIIONIOKEHUS JCISHOK CBS3aHO C TEM, YTO B TEUCHUE
OTIPE/ICTICHHOTO BPEMEHH JKMBOTHBIC TPH TOPU30HTAIHHOM
TIEPE/IBM)KEHNH 10 MACTOUILY KOIBITAMU COMBAIOT MEJIKHE U
Cpe/iHUe KaMHH, KOTOpBIE TI0 MHEPLIUH CKaThIBAIOTCS BHU3 1O
CKJIOHY.

CornacHO cxeMe OIIbITa, BTopasi JeITHKa ONBITHOTO y4acT-
Ka (BapuaHThl 2, 5, 8) sABIIsATach KOHTPOJIBHON, HA KOTOPOH HE
MIpoBOJIMIIaCh 00paboTKa arperaTtom.

YcTaHOBIEHO, UTO PH YETHOYHOM NEpEeIBUKECHUY arpera-
Ta C BEPXHET0 BapHaHTa K HIDKHEMY, TPEXbSPYCHBIMHU CETMEH-
Tamu, rpeOeHKa IIMPUHON 3axBaTa 2,2 M crpedaeT KaMHU BHH3
0 CKJIOHY B Hape3aeMblil KaHaJ HUKHEH YaCTH TPEThero cer-
MEHTa, 3apaHee PaCCYMTAHHBIN 10 IIyOUHE, IUPUHE U JUTHHE
COOTBETCTBYIOIIMX 00BEMY KaMHEH, COOpaHHBIX C y4YETHBIX
JIeNSTHOK (00BeMHast Macca onpe/iesisuiach 1o pa3HOCTH BBITEC-
HEHHOW M OCTaBIIeiiCsS BOABI B EMKOCTH IIPH 3arpy3Kke B Hee
KaMHEeH ¢ y4eTHOU JeNSTHKN).

CornacHo OuepeIHOCTH 00padaThIBAEMBIX OIBITHBIX JCIIs-
HOK (BapuaHTOB) 1; 3; 4; 6; 7; 9, 00beM KaMHEH, MOJICKAIIIX
yrunuzanuu npu 90-93 % ouucTku, COCTaBUII, COIIACHO pac-
yeTam, COOTBETCTBEHHO: 2,5; 3,2; 3,4; 3,7; 4,1 u 4,9 M.

CornnacHO MOyYeHHBIM MOKAa3aTesiM ¢ MOMOIIbI0 MeXa-
HU3Ma 3arTyOlieHHs IUIyra B TOYBY ObUIa OTpEryJIHpOBaHA
DIyOMHA YTHIM3alMOHHOTO KaHaia, KOTOpasi COCTaBWIIa CO-
OTBETCTBCHHO 00BeMY KaMHE# u JuinHbI Kanana 10; 12; 12,5;
13,5; 14,5; 17 cm.

OTBaJIbHBIA OPYCTBEP COBMECTHO C 3aITOJTHEHHBIM KaMHSI-
MU YTHJIM3AIMOHHBIM KaHAIOM c(hOpMHUPOBAJ SPO3MOHHO-3a-
LIUTHBIE ¥ BOAOIOMIONIAIONIUE Teppachl MupuHon 7075 cMm.

[Tomumo crpebanust KaMHEH, arperar Bo BpeMsi IiepeMelte-
HUSI TI0 MTACTOMIILY 3@ CUET 3a30pa MEXLy JIEMEXOM IpeOCHKH 1
MTOBEPXHOCTHIO TOPHOTO y4acTKa PAaBHOMEPHO paclpejenseT
OCTaBIINECS IKCKPEMEHTBI JKUBOTHBIX, oOoraias o4y opra-
HUYECKUMH MHUTATEIbHBIMH BELIECTBAMH, CTUMYIHPYIOIUMHU
TIOBBIIIICHUE MPOJYKTUBHOCTH KOPMOBBIX YTOAMH W JKHUBOT-
HBIX, TIOTPEOIISIONINX BHICOKOKAYECTBEHHBIN KOPM.

HabnronenusaMu, coriacHO METOAMYECKUM YyKa3aHWSIM, a
TakKe MPOBEJACHHBIM pacueraM [9, c. 126] nurarensHON 1EH-
HOCTH, Obllla YCTAHOBJICHA TOJIOXKHUTENIbHASI AMHAMUKA H3Me-
HEHHS ypOXKasi ¥ MUTATEIbHON IEHHOCTH acTOUIIHOTO KopMa
ocjie NPUMEHEHNsT KaMHEyOOpOYHOTO arperara.

Craructudeckoil 00paboTKOH MOTy4YEeHHBIX JaHHBIX yCTa-
HOBJIGHO, YTO Onarojapsi NMPUMEHEHHIO KaMHEyOOpOYHOTO
arperata yBeJIMY€Ha IUIOLIA/b PA3BUTUS TPABOCTOS, a ACH-
CTBHE PAaBHOMEPHO PACIHpPEICICHHOTO HAaBO3a U BIIAro3ajep-
YKaHUsI JTAJI0 CYNIECTBEHHYIO (JIOCTOBEPHYIO) NMPHOABKY ypo-
’kKasl TI0 CPaBHEHUIO C KOHTPOJEM, KOTOpas BO3pacTana Io
rogam ¢ 0,33 o 1,28-1,93 1/ra.

e e e e

O
>
YcTaHOBIEHO, YTO MPOBEJCHHBIA TEXHOJIOTUYECKUN MPO-
Llecc MOBEPXHOCTHOIO YIYYIICHUS 3a CYET PaBHOMEPHOTO
pacripesienieHlss HaBO3HBIX Ky4 IO BCEH MOBEPXHOCTH MacT-
OMIIHOTO y4acTKa CIIOCOOCTBOBAJI CHW)KEHHMIO KHUCIOTHOCTH
noussl ¢ pH 4,8 mo pH 5,1.

DT0 CKa3aJ0Ch Ha MPOPACTAHHUHU 3aJICIKHBIX, ADOPUTCHHBIX
ceMstH 000OBBIX TpaB, Z0JISi KOTOPBIX B TPABOCTOE YBEIHYH-
nack ¢ 2,1-3,6 % Ha xouTpose a0 12,2-16,7 % B ONBITHBIX
JIeNISTHKAaX Ha TpeTHi roj HaOmoneHuit. boboBbie TpaBbl co-
BMECTHO CO 3JIaKOBBIMH (JIOJISI KOTOPBIX B TPABOCTOE TaKXkKe
moBbICHIIACH ¢ 26,7 110 47,3 %) B CHIIy CBOUX OHOJIOTHYECKHUX
0COOEHHOCTEH MMO3BOJIMIIN HE TOJNBKO MOBBICUTH ypOXKai Cy-
XOW Macchl, HO ¥ cOOp MHUTATENILHBIX BEIIECTB U HAKOIUICHHE
9Hepruu Kopma. Tak, KOHIIGHTPAIUs KOPMOBBIX CIMHUI] B
NacTOMIIHOM KopMe yBelanuuiaack B cpexHeM ¢ 1047 no 3430
¢ 1 ra; mepeBapuBaemoro nporeuna — ¢ 0,09 mo 0,40 1/ra, a
oOMeHHoi#t sHeprun — ¢ 11,58 mo 40,5 T1XK/ra.

[ToBbIeHNE TPOAYKTUBHOCTH NACTOMII 3 CUET Y/IaJICHHS
W YTHIM3allUM KaMHEH IO03BOJMIIO YBEJIUYUTh HArpy3Ky Ha
1 ra mactowum ¢ 1,1 romoBel HaryapHOTO MojoaHsika KPC mo
3,6 TOJIOBBI, @ BBICOKAsi KOHIICHTPAIHSI IEPEBAPUBAEMOT0 TIPO-
TEMHa ¥ OOMEHHOW JHEPrHH CIOCOOCTBOBAIN HAKOIUICHHIO
CcpelHeMEeCSYHOM Macchl )KUBOTHBIX ¢ 560 10 975 1. DTH uzme-
HEHUSI TIO3BOJIWIIN 33 macTOuNIHbIH nepuon (120 mHeit) momy-
YHUTh TOTIOJHUTEIBHO 348 KT %K1BO# Macchl (421,9 — onbITHAas,
73,9 — KOHTpPOJIbHAS ), YTO TIPH 3aKyIOYHOH 1IeHe 265 p/Kr co-
craBwio 92,22 TeIC. pyOIiei.

PesyabTaThl (Results)

I'pynmoit MexaHH3alKu COBMECTHO C J1aboparopueit rop-
Horo syroBoactea CKHUMITICX BHI] PAH (Cesepo-Kas-
Ka3CKUI Hay4YHO-MCCIIEAO0BATEILCKUH WHCTUTYT TOPHOTO H
MIPE/ITOPHOTO CENTLCKOTO X03siiicTBa BiaaukaBka3ckoro Hayd-
Horo 1eHTpa Poccuiickoii akajgeMuu Hayk) ObUT pa3paboTaH
Croco0 yJydIIeHUss KOPMOBBIX YrOAMH M CKOHCTPYHMPOBaH
OMBITHBIN 00pa3zer; HaBeCHOTO0 KaMHEyOOpOYHOro arperara
JUTSL yIaJCHUs KaMHel quaMeTpoM Oosee 30 MM Ha CKJIIOHAX
KpYTU3HOH 110 12°, arperaTupoBaHHOIO C TPAKTOPaMHU MapKu
«benapycb» ropnoit mogudukanuu [10, c. 23].

Crioco0 U OCHOBHBIE y3JIbI pa3paboTaHHOTO arperara [3,
c. 151] noxasansl Ha puc. 2.

[pennaraemslii criocod OCYIIECTBISIETCS! PU YEITHOYHOM
JIBIKCHUM arperara (HaunHasi OT BEPIIIMHBI JIYTOB U MACTOMIII,
3aroHaMH TOMEepeK CKJIOHA), crpebaromero rpedeHKol Kam-
HU ¥ TI0 Mepe HEOOXOANMOCTH YTHIM3HUPYIOIIETO UX B OJHO-
BPEMEHHO Hape3aeMblii KaHaJl TIPH MOMOIIH OJJHOKOPITYCHOTO
TUTyTa, yCTaHOBJIEHHOTO Ha HEIOJIBM)KHOM pame arperara. [lo-
YBa KOPITyCOM ILTyra OTBaJHBAeTCs BHU3 MO CKIIOHY, 00pasys
OpycTBep BIOJIb HIDKHEH YacTH 00pab0TaHHOTO y4acTKa.

I'myOuna Hape3aeMoro KaHajia HE MOXKET OBITH OoJblie
20 cM, T. K. B TOPHOM 30HE OJIN3KOE 3aJICTaHUC CKATbHBIX BbI-
CTYIOB K mMoBepXHOCTH T0uBkl. [[lnpunHa kanana (35 cMm) BbI-
Opana kak HanbOosee mpuemseMas BeJIMYMHA ITUPHHBI CepUii-
HO BBIITYCKaeMOT0 KOpIlyca IIyra, a 4acToTa Hape3aeMbIX Ha
T10JIe KaHAJIOB YCTaHABIMBACTCS B 3aBUCHMOCTH OT CTETICHH 3a-
COPEHHOCTH ero KaMHsIMH. [Ipr 3TOM n3BeCTHO, YTO OCTABIIH-
ecsl Ha 1oJie KaMHH pazmMepoM MeHee 30 MM He OKa3bIBaloT OT-
pHLIATENBEHOTO BIUSHUSL HA PadOTy CEHOyOOPOYHOH TEXHUKH.

Arperar ¢ TTOMOIIbIO HABECHOTO yCTpoiicTBa (8) mapHup-
HO COCIMHSIETCS C HETIOJBIKHOM pamoii (6) 1 HaBemMBaeTcs
Ha TpakTop MT3-82 (11).

-l LA A& A -
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Puc. 2. IIpunyunuanvras cxema azpeeama:
1 - epebetka, 2 - npyjcuHHvle CMOLiKU, 3 - N00BUNCHAS pama, 4— onopHole Koneca epebeHKU, 5 - N060poOMHOe YCMPoLiceo,
6 — HenodBUNCHAA pama, 7 — niye, 8 - HaBecHoe ycmpoticmeo, 9 - eudpoyunuxdp, 10 — onoproie koneca nayea, 11 — mpaxmop MT3-82

Fig. 2. Schematic diagram of the assembly:
I - comb, 2 - spring struts, 3 — movable frame, 4 - support wheels of the comb, 5 - rotary device, 6 - fixed frame, 7 - plow,
8 — mounted device, 9 - hydraulic cylinder, 10 - support wheels of the plow, 11 - tractor MTZ-82

IToBopoTHOE ycTpoHcTBO (5), ynpaBisieMoe THIPOIUIHH-
npoM (9) M3 KaOMHBI TPAKTOpa, CIYXKUT VISl YCTaHOBJICHUS
yria ataku rpederku ot 0 10 30°, KOTOPBIN MEHSAETCSI OTHOCH-
TeJIbHO HalpaBieHHs JBWKEHUS arperara, CTUMYIUpPYs CKa-
ThIBaHUE KaMHEH BHU3 11O CKJIOHY.

[IpyxuHHBIE CTONKH (2) IPMKUMAIOT IPeOEHKY K TOBEpPX-
HOCTH ITOYBBI, YTO 00ECIIEUNBAET ITOCTOSHHBIM 3a30p MEXKIY
TIOBEPXHOCTBIO TOJISL M JIEMEXOM TI'peOeHKH, paBHBIN 50 MM.

16

OpnHoxopitycHbIH TIyT (7) Mo Mepe HaKOIUIEHUs! KaMHel Ha-
pe3aer kaHai Ui ux yruwimzanui. OH CHaOKeH MeXaHU3MOM
3anTyOJieHns] B TIOYBY, @ TaK)K€ MEXaHM3MOM 3allUThl MPU
BCTpPEYE CO CKPBITHIM IO MTOYBOI OYJIBDKHUKOM WIJIN CKajlb-
HBIM BBICTYIIOM.

[upuna 3axBara, yroj noBopora rpeOeHKH, ITyOnHa Ka-
HaJla, IIMPHHA KaHajla, BRICOTa TPEOCHKH, a TAK)Ke KOJIMYEeCTBO
SIPYCHBIX 3aT'OHOB PETYIIUPYIOTCS B 3aBUCUMOCTH OT 3aCOPEHHO-
CTH 1 pa3Mepa KaMHeii 1o Hauaa pabotsl arperara [11, c. 106].
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Puc. 3. Cxema pabouezo npouecca epebenkis:
1 - epebenka; 2 - kamuu; 3 — kanan; 4 - 6pycmeep nouswi; 5 — nozne ouuuleHHoe; 6 — nose 3acOPeHHOe;
7 — nonoxerue epebeHKu nocne npoxoda nymu L; 8 - nonosxerue epeberku 0o npoxooa nymu L

Fig. 3. Workflow diagram of the comb:
1 - comb; 2 - stones; 3 - channel; 4 - the top soil; 5 - fields are cleared; 6 - the field is clogged;
7 - position of the comb after passing the path L; 8 - position comb to the passage of the path L
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Pacuem evicombi epedenku. OHUM U3 BXKHBIX KOHCTPYK-
TUBHBIX 1aPaMETPOB, BIMSIONIMX HA KauecTBO paboThl arpe-
rara v ero KOHCTPYKTUBHBIH BEC, SIBJISIETCS BBICOTA IPEOCHKH.
[Ipu masnoii BbICOTe TPEOCHKH KaMHH, CIPYAMBIIHECS MEPe.
HEeii, MOT'YT TIepeBaIMBaTLCSI Yepe3 rpeOeHKy U 3aCOpATh yxkKe
OYMIIEHHOE MoJIe. A yBEINYEHHE BHICOTHI TPEOCHKH MIPUBEJIET
K YTSDKEJICHHIO arperara M MOBBILIICHUIO YIEIbHOTO JIaBICHHS
OTIOPHBIX KOJIEC Ha TpaBsiHOM MokpoB [15, c. 658]. [loaTomy
[IPe/IIaraeTcst ONPEAEIUTh BHICOTY IPEOCHKH B 3aBHCUMOCTH
OT IIMPHUHBI €€ 3aXBaTa M CTENEHN 3aCOPEHHOCTH MTOBEPXHO-
CTH TIOJISI KAMHSIMH.

[Tpu 3TOM Ipyay KamHei, crpedaeMbIX rpeOeHKOM BHU3 MO
CKJIOHY B OIHOBPEMEHHO Hape3aeMblil IUTyroM KaHas, MOKHO
C HEKOTOPBIM NPUOIMIKEHHEM MIPE/ICTABUTD B BUIE ITUPAMUJIBI
(0, ¢, 0,, d) (puc. 3), B OCHOBaHMH KOTOPOH HAaXOAUTCS Nps-
MOYTOJIbHBIH PAaBHOCTOPOHHHUI TPEYTOJIbHUK (C, 0,, d), ONHUM
KaTeTOM KOTOPOTO SIBIISIETCSI BbICOTA rpeOeHKH (/1), a IpyruM —
BEJIMYMHA BbUIETa KAMHEW Ha HIDKHEM IO CKJIIOHY Houist oOpe3e
rpebenku (b). [Ipunumaem i = b. Beicora nupamuasl H onpe-
NENSETCs OTPE3KOM 0—0, M PaBHA KOHCTPYKTHBHOMH INHMpHHE
rpebenku B .

Beicoty rpebeHku BbIOMpaeM U3 yCIOBHUsSI MaKCUMaJIbHOW
3aCOPEHHOCTH HOJIs KaMHAMM (S, ), @ yTUIM3alus KaMHel B
KaHaJl HAUMHAETCS TP YCIOBUH, YTO 00beM adCTparupyeMoi
HHpaMU/Ibl 3aMOJIHMIICA KaMHAMY, T. €. V= Vmp.

O0beM KamHell, cOOMpaeMbIX ¢ IOBEPXHOCTH I10J1s, HE00-
XOJMMBIH JUJIsl 3aIIOJIHEHUsI 00beMa ITMPaMUJIbl, MOXKHO BbIpa-
3UTh TaK:

L,:r _ Pean — Smax-Snox —

KaM ~
Pecart Pecar Pecar

rue VKaM — 00beM KaMHel, HEOOXOAUMBIH JUIsl 3a0IHEHUS 00b-
eMa nmupaMuzsl (M),

P — Bec KaMHel, coOpaHHbIX rpeOeHKOM NpU NpoXozie My TH
L (xr),

P, — YAEIbHBIA Bec kamueit ppakunn 60-200 mm, 11 cbopa
KOTOPBIX MpeiHa3Ha4YeH arperar) (Kr/m?),

S .. — MakcUMajlbHas BEJIMYMHA CTEIEHH 3aCOPEHHOCTH I0-
BEPXHOCTH MOJISI KAMHSIMHE (KT/M?),

S ., — IIOMIajib OYMIIEHHOTO IOJIs, TPH KOTOPOH BBLITIONHAET-
cstycnosue V, =V (m?),

B — mmpuna 3axBara rpedeHku (M),

L — nyTh, pOIeHHBII rpeOeHKOM /i1t cOopa KaMHel, 00beM

KOTOPBIX PaBeH 00beMy ITHPAMUJIBI (M).

. . . _ _

Sma.r'H'L. (1)
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WsBectHa ¢opmysra ompenenceHus o0beMa MTHPAMHUIIBI

(Vip): v SecwH
mHp Ta (2)
e S — MIONIajib OCHOBAHUS TIUPAMHUJIBI (M),
H — BeicoTa nupaMubl (M).
W3 puc. 2. BUIHO, 4TO 00EM MHPAMUJIBI (Vmp) MOYKHO BBI-
Pa3UTh CIEAYIOUIUM 00pa3oM:
0.5h%-B,,
I":'mp = = -
rjie B, — KOHCTPYKTHBHAs IIMPHHA IPEOEHKH (M).
[TpupasHsB npaBbie yacty Beipaxenni (1) u (3) u cnenas
npeoOpa3oBaHMsl OTHOCUTEIBHO /1, TIOJTydaeM BhIpaykeHue (4)
JUISL ONIPEJICIICHHs] BBICOTHI I'peOCHKH /i

(€))

6Smax'BL

By Pran

Coueranue yOOpKM KaMHEH ¢ MX yTWiIM3alued B Hape-
3aeMble KaHAJIbl HE TOJBKO OOECIIEUUT YBEJIWYEHHE I10JIe3-
HOW MAacTOWIIHOW TUIONIAU, HO M YJIYYIIUT BOJHO-BO3ILYII-
HBI PEKUM TOYBBI, SKOJIOTHYECKYI0 OOCTAHOBKY B TOPHOMU
30HE,CTUMYJIHPYSI JOTIOJIHUTENILHYIO IPHOABKY YpOXKasi.

Ob6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

[Tpumenenne kaMHeyOOpOUHOTO arperara, pa3paboTaHHO-
ro corpynuukamu CKHUUITICX BHIL PAH, no3Bosnsiet ouun-
CTHTB TACTOMIIA OT Pa30pPOCAHHBIX MEJIKUX U CPETHUX KaMHEH
110 91-93 %, pazpaBHUBAET PAaBHOMEPHO HABO3, OCTABICHHBIN
KMBOTHBIMH. KaMHHU YyTHIIM3UPYIOTCS B KaHAJIbl, KOTOPBIE SIB-
JSFOTCSl QUIIBTPaMU ISl CTOYHBIX BOZ, oOecrieunBasi BOJOHA-
CBIIICHUE HU3JICKAIIUM ITaCTOMIHBIX YTOANH.

[ToBbIIeHUE MMOJIE3HOM TUIONIA/H, YITyqlIEHHE BOIHO-BO3-
JIYIIHOTO W TIMTAaTeJIbHOIO PEXHUMOB TI03BOJIMIIO IOBBICUTH
MPOJAYKTHBHOCTh NacTOuI Oosiee yeM B 3 pasza, U3MEHUTH
BUJIOBOIT cocTaB (yBeIn4MB 00OOBBINH KOMITOHEHT 110 16,7 %,
371aKOBBIN — 110 47,3 %), yay4IInTh Ka4ecTBO NPOAYKIuH [ 13,
c. 714]. O1tu akTopsl CrIOCOOCTBOBAIH YBEIMYCHHUIO IIIOIIA-
IV TTaCTOMIII, TTOBBIIICHUIO cOOpa HKOJIOTHYECKH YHCTOH Mpo-
IyKIMA B 5,7 pasza Ha obmryto cymmy 92,22 Thic. pyo/ra.

Crioco6 u ManoraGapuTHBIH  MHOTO(YHKIIMOHAIBHBIN
arperar Jijisl yIaJCHUsl KaMHEH CO CKJIOHOB JIYTOB M TACTOMII]
TIO3BOJISIFOT TTOBBICUTH POAYKTHBHOCTH TIOJICH, CHU3UTH 9PO-
3MI0 W JApYrue JAerpajalioHHbIE MPOIECChl TOYBEHHOTO I10-
KpOBa M CO3JaTh OJAronpusTHbIC YCIOBUS JUIS PUMEHEHHS
CpEJICTB MEXaHM3AIlUY Ha JIyrax U nacroumax [12, c. 6]

h = “
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Methods for improvement of mountain agricultural landscapes
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Abstract. The authors presented the results of research and development, on the basis of which a new resource-saving method
and unit for raking and recycling stones from the slopes of meadows and pastures with an exposure slope of up to 12° was
designed and created in order to improve, reduce erosion processes and increase the productivity of mountain slope areas. The
purpose of the research is to develop a new method of improvement and a prototype of a mounted stone harvesting unit for
slope natural forage lands with the utilization of small and medium-sized stones in simultaneously cut channels. The object
of research is the working bodies for raking stones with a diameter of more than 50 mm (comb) and a special plow that cuts
channels for their subsequent disposal. The novelty of the technical solution is that for the first time the small-sized chisel cul-
tivator KPG-2, 4 is equipped with new working bodies for removing stones from slope meadows and pastures. The developed
unit carries out Shuttle movement, starting from the top of the meadow part of the slope, corrals across the slope, raking stones
with a comb, and, as necessary, disposing of them in the channel, simultaneously cut with the help of a single-body plow. The
unit was tested in a hospital on the southern slope of the Dargava basin of the RSO-Alania (left Bank of the Gizeldon river) at
an altitude of 1650 m below sea level, with a slope of 10°. The use of the developed unit allows enriching the soil with organic
nutrients that stimulate the increase in the productivity of forage lands, reduce erosion and other degradation processes of the
soil cover, create favorable conditions for the use of mechanization tools in meadows and pastures increase the environmental
and economic significance of natural forage lands.
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Ipouuioe u 0Oyayuiee 00padOTKH MOYBBI
10/1 3¢PHOBBIE KYJIbTYPbI

A. A. Kounuies'™
'ViBaHoBcKMit punnan BepxHeBOKCKOTo efiepaibHOTO arpapHOro HaYYHOTO LeHTpa, VIBaHoBO, Poccus
“E-mail: aleksei.konishev2010@yandex.ru

Annomayus. lleab uccnenoBaHuil — okasarb U 00BSCHUTD, IOYEMY C ITOMOIIBIO TEXHOJIOT M 00pabOTKHU MOYBHI IEPBOTO
TIOKOJICHUA B IMPUHIMIIC HEBO3MOXHO YCTPAHUTH AaHTPONOI€HHOC NEPCYIIJIOTHEHUEC MMOYBBI U CHU3UTH 3aBUCUMOCTD IIPO-
JIYKTHBHOCTH TIOCEBOB OT METEOYCIOBHN BET€TallMOHHOTO mepuoaa. MeToauka. 11 JOCTHKEHHS MOCTABICHHOW Ienn
IIPOBEACH aHAJINU3 BIIUAHUA PE3YJILTaTOB IPUMECHCHUA TEXHOJIOTUH TNEPBOIO MMOKOJICHUA Ha ypO)KaﬁHOCTL BO31CJIIBACMbBIX
KYyJBTYp, HA OCHOBAaHHH KOTOPOTO C IIOMOIIBIO TEOPHH PELICHHS N300peTaTeNbCKUX 3a/1ad pa3paboTaHbl 3aKOHOMEPHOCTH
CO3aHMS TEXHOJOTHI BTOPOTO YPOBHS M OMpEeNCHbl HApaBlIeHUs ux peanu3anuu. HayuyHas HOBH3Ha 3aKiIrodaeTcs B
pa3paboTKe HOBOI'O HANPABJICHUS COBEPIICHCTBOBAHMS TEXHOJIOTUH 00paOOTKH TOUBKI 110]] 36pPHOBBIE KYJIBTYphI. Pe3yin-
TaThbl. YCTAHOBJICHO, YTO CO37JaHUE TEXHOJIOTUI EPBOT0 IOKOJICHHS TPOUCXOIUIIO TI0 MTOCIOWHO-TNIOCKOCTHOMY NTPUHITUITY,
peaTu3yeMoMy IO CXeMe «TIIyOOKO — MeJIbue — COBCEM MEJIKO». YUUTHIBAsSA, UTO PACTCHHSM JIJI1 MAKCUMAJIBHOM IPOAYKTHB-
HOCTH HCO6XOI[I/IM8. HE KaKas-TO KOHKPETHasA MJIOTHOCTH IMMOYBLI, @ OIITUMAJIBHOC COUCTAHUE «IIJIOTHOCTDH — PEIKUM YyBJIaXK-
HEHUS», 3TO MPUBOJUIO K XPOHHYECKOI MPEIpacIoNoKeHHOCTH TEXHOJIOT Uil TEPBOT0 MOKOJICHUS K aHTPOIIOT€HHOMY TIepe-
YIIOTHEHUTO ITOYBBI 1 MOJTHOM 3aBUCUMOCTH ITOCEBOB OT TEKYHIIUX MOTOAHBIX yCHOBHﬁ. yCTpaHI/ITB YKa3aHHbIC HEAOCTATKU
MOJKHO IpH MEPEXOJC HA TEXHOJOTMU BTOPOI'0 YPOBHA NYTEM OTKa3a OT CETOAHAIIHETO «I'OPU30HTAJIBHOI0» IMPUHIIMIIA MU~
HUMU3ALUU 00pa0OTKH U Iepexo/ia K MUHUMH3AINK «BEPTHKAIBHOWY, KOT/1a He BCsI IUIOIA/Ib oJist OyneT o0padarbiBaThes
Ha OIMHAKOBYIO INIYOMHY M C OIMHAKOBOW HHTEHCHBHOCTHIO. [I[pakTHUeCKH 3TO peaqusyeTcs mMyTeM AeJICHHS BCel IIOmaan
T10JIs1 Ha MHOKECTBO MUKPOYYaCTKOB, HAa KaXXJIOM U3 KOTOPBIX CO3AAa€TCA IJIOTHOCTD IMOYBEI, O6CCHG‘II/IBaIOHlaH MaKCHUMaJlb-
HYI0 YPO’KalHOCTb IIPU KOHKPETHOM PEKMME YBJIAXKHEHUS. B3auMOBIMSAHNE U JONOJHEHUE YYaCTKOB APYI JAPYyIOM CHHU-
JKaeT OOIIYI0 3aBUCUMOCTh YPOXKANHOCTH KYJIBTYPbI OT METCOYCIOBUI BereTaliMoHHOro nepuoja. [IpubaBka ypokaitHOCTH
ssuMeHst coctanisiet 10 11 % mo cpaBHeHHUIo ¢ TexHosorueld Ha 6a3e Benamku u 10 20 % 1o cpaBHEHUIO ¢ MUHUMAJIbHOU
00pabOTKOIL; IPOBOH MIICHHUIIBI — COOTBETCTBEHHO: 15 % u 23 %.

Knroueswvie cnosa: o6paboTKa MOUBKI, BCIAIIKa, MUHUMaJIbHAsE 00pabOTKa, IOCIIE0BATEIbHOCTh IOCTPOCHUS OllepaIuii,
BIIUsiIHUE 00pabOTKHU Ha MPOAYKTUBHOCTh PACTEHUIL, IJIOTHOCTH TTOYBBI, YPOXKAIHHOCTh KYJIBTYP, TEKYIIIUE MOTOIHbIE YCIIO-
BHUSA

/s yumuposanusn: Kounes A. A. [lpouuioe u Oyayiiee o0pabOTKH MOYBBI MO/l 36PHOBbBIE KYJIBTYPbI / ATpapHblii BECT-
HUK Ypaina. 2020. Ne 03 (194). C. 21-27. DOI: 10.32417/1997-4868-2020-194-3-21-27.

Hama nocmynnenus cmamou: 22.11.2019.

HocranoBka npodaemsl (Introduction)

PasButne TexHonoruii 0OpabOTKM MOYBBI M IOCEBa Ha-
4aJIoch C MOMEHTA, KOT/1a IIEPBOOBITHBIN YEIOBEK OCO3HAHHO
(MM HE OYEHB) C TIOMOIIBIO MOAPYUYHBIX CPEICTB Clesial B
3eMJIe JTYHKH M OpOCHII B HUX CEMEHA BBIPAIUBACMOH KYIIb-
Typsl. To €CTh B «IEPBOUCTOYHUKEY» MBI UIMEEM TEXHOJIOTUIO
«mIpsiMoTo ToceBay. Jlajmee Mexy NMEepBOOBITHBIMH 3eMJiC-
JIeNbllaMK HayaJcsl cHadajga OOMEH OIBITOM, 3aTE€M COpEB-
HOBaHUe, a MO3Ke M KOHKYPEHTHasi 60pb0a 3a KOJIMYECTBO
BBIpaIieHHoi npoxyknuu. CorepHUYecTBO B 3TOH Oopwoe
B pe3yJsbTaTe AJUTEIBHON 3BONIOIUU KaK TEXHOJOTHUH, Tak
U Opyaui ISl UX peanau3aliid B KOHEUHOM UTOre MPHUBENIO
K CO3JaHMIO COBPEMEHHOW TEXHOJOIMM Ha 0a3e BCHAIIKH
(puc. 1).

Hanee TexHomoruu 00padOTKH MOYBBI BBHY CUCTEMAaTH-
YECKOI'0 yIOpPOKaHUs CPEACTB IMPOU3BOJICTBA CTAU Pa3BU-
BaThCsI B HAIIPABIICHUH CHIDKEHUS cebecTonMocTH 3epHa. Ha-
YyaJu IPOBOJUTHCS UCCIIEA0BAHNUS U BHEIPEHUE UX PE3ybTa-

TOB B IPOM3BOACTBO 110 BEIPAIIMBAHUIO CEITbCKOXO3SICTBEH-
HBIX KYJBTYP C YMEHBIICHHEM ITyOMHBI M MHTEHCHUBHOCTH
00paboTku. OKOHYaHUE TOTO ATala Pa3BUTHS TEXHOJIOTHI
XapaKTepu3yeTcs MOSIBICHUEM B IIPOM3BOACTBE TEXHOJIOTHH
BEIpAIIUBAHUS KYJIbTYp 03 00paboTKH MOYBHI (PSIMOM T10-
ce). C BrIcteii ero ¢popmoii — TexHomorueit No-till.

B cBs3u ¢ Tem, uTo ucropudecku stan AB «pactanyncs»
Ha HECKOJBKO cToNeTHi, a atan BC «3aBepmnics» Bcero 3a
HECKOJIBKO JECSTHIICTHH, IIPOLECC Pa3BUTHS IIPEICTABICH B
BHJIE KOHYCa CHMBOJIN3UPYIOIIEr0 YCKOPEHHE Pa3BUTHS Ha-
YYIHO-TEXHHUYECKOT0 ITporpecca

Ho Taxk xak B mporecce mpoBeICHUS UCCIEIOBAHUN ObLIH
BBISIBJIICHBI OOJIBIIME OrPAaHUYEHHUS MO BO3MOXXHOCTH IIpPH-
MEHEHHS TEXHOJOTHH NIPSMOTr0 MOCEBAa, TO OCOOCHHOCTHIO
JTAHHOTO 3TAara pa3BUTHS TEXHOJIOT W SIBIJIOCH HEIPEKpalla-
I0IIEeCs] U JOCTATOYHO IHPOKOE IIPUMEHEHHE KIIaCCHIECKON
00paboTku Ha 0a3e BCHAIIKU HAPSAY C MPSMBIM ITIOCEBOM B
3aBHCHUMOCTH OT MECTHBIX YCIIOBHH.
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Puc. 1. Cxema pazsumus mexHonozuii 06pabomxu noueol, ede:
A - 3aposcdenrue nepsoOvimnozo 3emnedenus (npamoti noces);
B- «pacyeem» npumeHeHUs KZ1ACCU1ecKOoll mexHono2uu
Ha base 8CNauKu; C - nHauano WUpoKozo npwvzeHeHu;I MexHOM02ULL
«NPAMO20 nocesa» 6 COBPEMEHHOM sude
Fig. 1. Scheme of development of technologies of tillage, where:
A - the origin of primitive agriculture (direct sowing);
B - the “heyday” of the use of classical technology based
on plowing; C - the beginning of the widespread use of “direct sow-
ing” in the modern form. Due to the fact that historically
the AB stage “stretched” for several centuries, and the BC stage was
completed in just a few decades, the development process is presented
in the form of a cone symbolizing the acceleration of scientific
and technological progress

OnHOBPEMEHHO CTAJH TOSIBISITHCSA TEXHOJIOTHUH, CTAPAI0-
IIMECs NCIOIB30BaTh KaK MPENMYIIECTBA KJIACCHUECKOH 00-
pabOTKH, TaK ¥ BO3MOKHOCTH IIPSIMOTO MoceBa. Pa3BuBaThCs
mogo0HbIe TexHomoruu (Strip-till) Hauanm nmpenMyIecTBeH-
HO JUTSI BRIpAITMBAaHUS IPONAIIHEIX KynbTyp [1, c. 4-11; 2; 3].
[To3nHEE MOSBUINCH MOMBITKH PACIIPOCTPAHEHUS TOTOOHOM
00paboTKH U Ha 3epHOBEIC KyIBTYpHI [4]. To ecTh mpakTHye-
CKHM HadaJiCs HOBBIH BHUTOK B Pa3BUTHH U COBEPIICHCTBOBA-
HUU TEXHOJOTHI 00paboTKy nouBbl. Hauascs stan co3nanus
TEXHOJIOTHI 00pabOTKH MTOYBEI BTOPOTO ITOKOJICHHS.

IIpu >TOM KOHLENUHIO MOCTPOEHUS TEXHOJIOTHil mep-
BOI0 MOKOJIEHUsI MO>KHO OXapaKTEPU30BaTh ABYMS OTIHYH-
TEIbHBIMH MOMEHTAMHU:

1. O6paboTKa TOYBHI B TEXHOJIOTUAX IEPBOTO YPOBHS IO
KYJIBTYPBI CIUIOIIHOTO CEBa NMPOBOIUTCS BCErZla paBHOMEP-
HO TI0 BCEH TUIOLIAJM TOJIS CJIOSMHU HAa 33JaHHYIO TIIyOHHY,
OTIpeNeNIIEMYI0 MECTOM OIEPALIMH B TEXHOJIOTHH BO3JEIBI-
BaHUS KyJIbTYPbI, PA3HOBUIHOCTHIO TIOYBBI U TOJIIMHON T'y-
MYCOBOTO TOPH30HTa. A OTINYHE 00paOOTKH MO PETHOHAM
CBOIIUTCS B MEPBYIO O4Yepeab K IITyONMHE OCHOBHOH 00paboT-
k¥. Ha [0’KHBIX YepHO3eMax BCIIAIIKY IIPOU3BOAAT HA TIIyOH-
Hy 30-35 cMm. Ha ceBepe maxats MokHO He TryOxe 15-20 cm
(rmy6yke He TO3BOJISIET MOIIHOCTH T'yMYCOBOT'O TOPHU30HTA).
[Ipu >TOM MO paBHOMEPHOCTH TITyOWHBI 00pabOTKH BO BCEX
pernoHax CyIIECTBYIOT JOCTATOYHO >KECTKHE OTrpaHHde-
HUSL. ATPOTpeOOBaHUSAMHU OTKIIOHEHHE TIyOWHBI 00paboT-
KU OT 33JJaHHOM nomyckaercs B mpexpenax 1-2 cM. To ectp
pHu J000# MeHCTBYIOMmEe TeXHOIOTHH 00paboTKa BCeraa
MIPOU3BOJAUTCS PAaBHOMEPHBIMH CIIOSIMH 3aaHHOMN TNTyOWHBI.
ITosTOoMy, 0003Ha49ast BCIO TUIOMIAJb MOJIS KaK IIOCKOCTS,
JEHCTBYIONIYIO KJIACCHUYECKYIO KOHLENMUIMI0 OpPraHu3aluu
padoT ¢ NOJHBIM OCHOBAHMEM MO’KHO HAa3BaTh MOCJIOIHO-
IJIOCKOCTHOM.
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2. B mporuecce BbITIONHEHUS! pabOT BHAYase TPOBOAUTCS
BCIIAIIKa (MU 3aMeHsoIIas e ri1y0okas 00padoTKa), 3aTeM
KOMIIJIEKCOM TIPEIIOCEBHBIX 00pabOTOK BEPXHHUHN CIIOW IO-
YBBI JOBOJUTCS IO TPEOYEeMOro BO3JICIIBIBACMON KYJIBTY PO
U TIOCEBHBIM arperaToM CJIOKEHHUS U B KOHIIE TPOU3BOAUTCS
noceB. To ecTh ¢ KaxJOW MOCIEAyIOEeH onepalyell mousa
oOpabarbIBaeTcs Ha BCE MEHBIIYIO INTyOMHY (IIOCEB — 3TO
TOKe 00paboTKa IOYBHI HA TITyOUHY 3a/1eiKu ceMsiH!). A 3Ha-
YUT, IPH KaXKJO0H MOCIeAYy oLl onepanuy Hen30exKHO 1po-
UCXO/INT YIUIOTHEHUE HIDKHUX (paHee 00paboTaHHBIX) CJIOEB
nouBbl! IMEHHO MITyT TOPOUII TIOPSIJIOK 0OpabOTKH MMOYBBI
M0 CXEeMe: «TIIYOOKO — MEJIb4Ye — COBCEM MEJKO», IPU KOTO-
POl MPOMCXOIUT Hen30€)KHOE aHTPOIOICHHOE YIUIOTHEHHUE
TIOYBHI.

K HacrosiiieMy BpeMEHHU MOTEPH OT YIUIOTHEHUS ITOYBBI
COCTaBJISIIOT, Hanmpumep, B BenukoOpuranun 140 eBpo Ha
rekTap B roj [5, 6], a oomue norepu B llIBennu nocturinu 68
MJTH €BPO B T'oj1 (4TO B TpH pasa doublie, yeM B 1974 roxy).

Co BpeMeHeM it 00pabOTKHU MOYBBI CTaJTH MPUMEHSITh-
Csl YM3ENBbHBIE M IUJIOCKOPEXKYIIUE OpYAHs. DTH OpyIus
(0cOOEHHO TUIOCKOPEXKYIME) JOMYCKAaJM H3MEHEHHE TO-
psiiKa 4epeoBaHUs Olepalyii IPU MOJATOTOBKE MOYBHI, TAK
KaK UX KOHCTPYKIHHU CO3/1aBaJIMCh NIEPBOHAYAIBHO JJIS 30H
MPOSIBJICHUSI BETPOBOW 3PO3UU CO CHEHU(PUYSCKHM TEXHO-
JIOTHYECKUM TpeOOBaHHEM — MUHUMAaJIBHOW Jedopmanueit
MOBEPXHOCTHOTO CJIOS TOYBBI ([JISI COXPAaHCHHSI CTEPHH),
HO CKa3aJlach MHepLHUs MbInuteHus. Opyaus 0e30TBaIbHON
00paboTKM MOYBBI MPHHSIIN CYIIECTBYIOIIEE YepeOBaHHE
omnepanuii. B pesynsrare cxema mocTpoeHusi onepauuii B
MOCJIe0BATEILHOCTH «IJIy00KO — MeJib4ye — COBCeM MeJlI-
KO» CTaJIa MOBCeMeCTHOIi. 11 0/JTHOBpeMEeHHO HarpaBiIeHUEM
COBEpILICHCTBOBAHNS TEXHOJIOTHIT (BCE HOBBIE TEXHOJOTHU
CTPOSITCSI B HAllpaBJICHUH YMEHBIICHHSI WHTEHCHBHOCTH U
rIyOuHBI 00paboTKH) (puC. 2).

Kpome Toro, 4acto ymyckaeTcs U3 BHJA, YTO KOHCTPYK-
LMY TI0YBOOOPAOATHIBAIONINX PabOYMX OPraHOB C MO3HMIIMU
TEOPUHM M TPAKTUKA COBPEMEHHOH 3eMJle/ieIbYecKor Me-
XaHuKH [7, c. 24-135] pa3pabaThIBalOTCs MCKIIOUUTEIBHO
C TOYKH 3PEHUS TEOpuH JedopManuu 1moussl. Bee padoune
OpraHbl PE/ICTaBISAIOT COO0H KOMOMHAIIMIO JIBY X~ HJI TPEX-
I'PaHHOTO KJIMHA, JOMOJHEHHYIO HECYIUMH U TPAHCIIOPTH-
PYIOIIMMHU dJIEMCHTaMH KOHCTpyKiuu. [loatomy oOpadoTka
TIOYBBI €CTh IIPOLIECC BHEPEHUS B IOYBEHHBIH CIION M MOCIIe-
JIYIOILETo MepeMelieHus B HeM (M 110 HeMY) HEKOH 00beMHOM
KOHCTPYKIIMH, TPUBOASIIU K leopMaIuu 3Toro ciost. [Ipn
5TOM B 3aBHCUMOCTH OT MCIIOJIb3YEMOH KOHCTPYKIIMH BO3/ICH-
cTByIomIero pabo4ero oprana aeopMalus MOKeET COIPOBO-
JAThCSI PA3HBIM 110 BEJIMYMHE ITEPEMEIICHHEM OYBEHHOI'O
cnost. Takoke B poriecce nepeMenieHust KOHCTPYKIIMH ITPOUC-
XOJUT YaCTHMYHOE WJIM TIOJIHOE Pa3pyIlleHHUE U MOCIeayomiee
CMelIeHUe JTI0OBIX MPEMSITCTBUNA BCTPEYAIOMIMXCS HA MYTH
STUX KOHCTPYKUMH (B TOM YHCJIE M COPHBIX PAaCTEHUH WIIH
ux xopHei). To ecTh T1aBHON (yHKIMEH MOYBOOOpabaThIBa-
IOMIMX pabouux OpraHoB siBisieTcs aedopmanust o0padarbi-
BaeMOro IJ1acTa, a OCTAIbHBIC SIBJICHUS, HA0II01aeMble TIPH
00paboTke, ecTh «1000YHBIN 3P dexT» 3ToM nedopmannu u
KOHCTPYKTHBHBIX DJIEMEHTOB HCIIOJHUTEIBHBIX MEXaHM3-
MOB. A MHTErpaJIibHbIM MOKa3areieM JjedopMaluu TOYBBI,
YUHTHIBAIOIIUM BCE PE3yJIbTaThl BO3ACHCTBHS Ha 00padarThl-
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Fig. 2. Diagram of the vertical section of the treated soil layer with different methods of treatment
The density values shown in the figure are typical for sod-podzolic soil under different treatment. On other types soil, these values will be
different. And in this case, they serve only to illustrate the fact of increasing the density of the treated layers as a result of the successive tran-
sition from more intensive processing to less intensive processing

BaeMbIl CJI0H (KpoOIlIEHHe, YNaKOBKAa YacTHUI], MOPHCTOCTH,
BOJIONIPOHHIIAEMOCTH | T. [I.), SIBJSIETCS N3MEHEHHUE ee 00b-
€MHOH MacChbl.

CrnenoBaTenbHO, OCHOBHBIM YIIPABISIIOIUM (DakTOpOM,
KOTOPbIM 00paboTKa IMOUYBbI MOXKET HENOCPEACTBEHHO BJIH-
STh Ha YPOXKaHHOCTH BO3JEIBIBAEMOIl KyNbTYpHI, SBISETCA
oOecrieunBaeMasi €10 IIIOTHOCTh MOYBBI.

To ecTh MIOTHOCTH NMOYBHI B pe3ynbTaTe MPHUMEHEHUS
OJIMHAKOBBIX KOMOHMHAIUH 00pabOTOK OyIeT EXKEroaHo
OJIN3KOIA 10 BEITMYNHE U JIOCTOBEPHO OTIUYATHCS OT IPYTUX
koMOuHauuid. Hampumep, IIIOTHOCTH TNOJATOTOBJICHHOW K
MIOCEBY MOYBBI C MPUMEHEHHUEM COUETAHUS «JTyIIEHUE CTep-
HU + BCHAIIKa + KyJBTUBALKSY OyIET €KETOIHO JOCTOBEP-
HO HUXe, YeM NPU NMPUMEHEHUH COYETaHHS «IUCKOBAHME +
KyJapTHBaIUs». Kaxgoe couetanue o0padboTok (hopmupyet
XapaKTepHYIO TOJIBKO €l MIOTHOCTH MOYBHI.

BiusiHMe MIIOTHOCTU IOYBBI HA Pa3BUTHE PACTEHUH J0-
CTaTOYHO MOJAPOOHO MCCIEOBAHO MOYBOBENAMHU M arpoQu-
3ukamu. M3BecTHO, 4TO AJIsI HOPMAJBHOTO Pa3BUTHUS pac-
TEHHUH 4YeM BBIIIE BIAKHOCTh MOYBBI, TEM MEHBIIE JOJKHA
OBITH €€ MIIOTHOCTH (AJIs MOAEPIKAHMS ONITHMAaIILHOM BEJIH-
YHHBI TIOPUCTOCTH a’3paluu). A MpH HEOOJIBIION BIAXKHOCTH

pacTeHus MpOAYKTUBHEE Ha YIJIOTHEHHOH mouse. CooTBET-
CTBEHHO, 00beMHasi Macca (IUIOTHOCTH CJIOKEHHUST) TIOUBBI (OT
KOTOpOW HEMOCPEICTBEHHO 3aBUCUT MOPHUCTOCTH) JJISl BBICO-
KO TIPOJyKTUBHOCTH PACTEHHH JI0JIKHA ObITH O0Jiee HU3KOU
MIPU BBICOKO# BIAKHOCTH U 00Jiee BBICOKOI MPH HEJIOCTATKE
BJIArH.

[TosTomy mepBoe couetanue 0OpaboTok (Ha Oasze Bemalll-
KH) OyZeT Bcerja MpojyKTHBHEE MPH TOBBIIICHHOM YBIIakK-
HCHHUH, a BTOPOE coucTaHWe (MHHHUMAalbHAas 00pabOTKa) —
IIpyu HEAOCTATOYHOM YBJIA)KHCHUU (eCJ'II/I, KOHE€YHO, HC IIPO-
UCXOAMUT U30BITOYHOE MEpeyIIOTHEHUE MoYBHI). 11 3Ta 3aKko-
HOMCPHOCTD MPOABJISACTCA Ha BCECX THIIAX IMOYBBI U BO BCEX
peruoHax. A Tak Kak B yCJIOBHUSAX NMPOMU3BOJCTBA MPUMEHS-
eMoe coueTaHUe MoYB0o0OpadaTHIBAIOIINX OPYAHN MEHSETCS
JIOCTATOYHO PEKO, TO, MPOBOS U3 TOJa B TOJ OMUHAKOBYIO
00paboTKy CBOUX IMOJICH, PepMep MU KOJICKTUBHOE XO03511i-
CTBO BCSIKUH pa3 HaCTpanuBaCT CBOM I10JId HA BbIpalllUBaAaHHUC
pPacTEeHU, IPU ONPEAEICHHOM PEKUME yBIIAXKHEHUSI UTpas B
CBOCOOPA3HYIO PYJIETKY — ITOBE3ET C MOTr0I01 HIIN HET?

Ho maxe ecnu mpeamoyokuTh, YTO KaKOW-TO arpoHOM,
06.]13}1351 HCOIrpaHNMYCHHBIMU 3KOHOMUYCCKUMU U TEXHHUYC-
CKHMH BO3MOKHOCTSIMH, 3a[yMacT CO3[1aTh ONTHMAJIBHOC
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CJIOKEHHE TOYBBI 1T0]] OyAyIIMH ypoXKaii, TO eMy BCE PaBHO
HE yJacTcs 9THU IJIaHbl Pealin30BaTh, TAK KaK METEOCTyK0a
MOKa HE MOXET JIOCTOBEPHO NpPEACKa3bIBaTh MOTOIHBIC YC-
JIOBUSI BIIEpE/l HA JOCTATOYHO MPONODKUTEIbHOE Bpems. Ho
Jlake eciu Obl M OBIJ TaKOH MPOTHO3 MOTOJIbI, 9TO MaJIO T10-
MorJIo Obl B PEIICHUH BOMPOCA, TAK KaK MOTOJIHBIC YCIOBUS
OYEeHb TUHAMHYHBI, 2 00pab0oTKa MIPOBOAMUTCS JI0 TIOCEBA U B
JlaJTbHEHIIIeM U3MEHSITCSI HE MOXKET.

[TosTOMY NPOM3BOACTBEHHUKH (HAXOAsiChb B CBOEOOpa3-
HOM 3aMKHYTOM KpYTe€) BEIHYK/JICHBI HATH Ha KOMITPOMHCC —
MPOBOJAUTH OOPaOOTKY IMOYBBI OPUEHTHPYSCH HA IIpEJLIe-
CTBYIOIIIUE T'OJIbI, COOCTBEHHBIN OIBIT M TPAJAULIUU PETHOHA,
TO €CTh IIPOBOJIUTH HEKYIO YCPEAHEHHYI0 00paboTKY, OIpO-
CTy UTHOPUPYsI OYAYLIMH PeKUM yBIaKHEHHsI TOYBHI. B pe-
3yJbTaTe mNoiy4yaeMas B HAcToOsIee BpeMs YpOXKalHOCTh
(c MaTeMaTHYECKON TOYKH 3pPEHHUS) €CTh BEJIMYMHA CITydai-
Hasl, 3aBUCALIAsl OT CTENEHH NPHOIMKEHHOCTH COYETaHUs
«IUIOTHOCTH MAaXOTHOTO CJIOSl — PEXKHUM €ro YBIXKHEHHS» K
ONTHMAJIBHOMY.

B wrore marepuanbHble U (puHAHCOBBIE MOTEPU (B TOM
YHCIIe U ypoKasl) Hen30eKHbI!

Takum o00pa3zoM, Bce ACHCTBYIONIME pPa3HOBUIAHOCTH
TEXHOJIOTHH 00pabOTKH MOYBBI TIEPBOTO MOKOJICHUST UMEIOT
XPOHUYECKYIO IIPEIPACONOKEHHOCTh K TepeyIIOTHEHUIO
MOYBBI U MAKCUMAJIBHO 3aBUCHMBI OT MOTO/IHBIX YCJIOBUH Be-
TeTallMOHHOTO TIEpHO/JIa.

[TpumeHsieMBblii B HacToOsIIIIee BpeMsI IEPEX0J1 HA MUHUMHU-
3MpOBaHHBIE 00PA0OTKH C IIEITbI0 IKOHOMHH SHEPTOPECYPCOB
4acTo peajibHOM SKOHOMHMHM HE JJaeT, TaK KaK 3aTparhbl Hero-
CpEICTBEHHO Ha O0pabOTKy MOYBBI 3HAYMTEIBHO MEHBIIIE
3arpar Ha JIpyrue TexHoJjorndeckue Hyx bl [8]. He moxox
OH M Ha ONITHMMM3AIIHIO YCIIOBUH Pa3BUTHS PACTEHH, TaK KaK
OTCYTCTBYIOT KpUTEepUHU onTumuszanuu. [lepexox Ha MUHU-
MHU3HUPOBaHHBIE 00PAOOTKH MPH HCIOIH30BAHUN TEXHOJIOTHIA
MIePBOTO TIOKOJIEHUs OOJIbIle OX0XK Ha cTpemienue Hcemos-
HUTeJNeH 3apaHee MUHHMHU3UPOBATh CBOM TEXHOJOTHYECKHE
3aTparbl (Jpyrux MyTeld SKOHOMHUHU YKE€ IPOCTO HE OCTa-
JIOCh — BCE TEXHOJIOTMYECKHE 3aTPaThl CBEJICHBI K MUHUMYMY
[8]), B TOM umclie ¥ B OXKHMJIAHUH MOJTYUYCHHS yPOKAHHOCTH
HUKE 3allJITaHMPOBAaHHOM (TeM OoJiee YTO TakUe CIydyaw OT-
MEUaIOTCsl IOCTATOYHO YaCTO).

Wnm e nepexos Ha MUHUMHU3UPOBaHHbBIE 00PaOOTKH 5IB-
JISI€TCSI BBIHYIKJIGHHONW MEpOH, BBI3BAHHON JE(PHUIIUTOM TeX-
HOJIOTMYECKMX WJIM BPEMEHHBIX PECypCOB Y HCIOIHUTEIS
[9-12].

CoOTBETCTBEHHO, BHOBb Pa3padaThiBacMble TEXHOJIOTHU
JIOJOKHBI OBITH HalpaBiIeHbl Ha MCKIIOYEHHE BO3MOXHOCTH
AHTPONOTEHHOI0 YINIOTHEHHMSI TIOYBBI, BIUSIOIIECIO Ha IpO-
JIyKTUBHOCTB PACTEHU, 1 MAKCUMaJIbHO BOBMOXKHOE CHHIKE-
HUE 3aBHCUMOCTH OT MOTOJIHBIX YCIIOBUHU IIPU OJTHOBPEMEH-
HOW SKOHOMHUH SHEPro3aTpaT Ha X peasin3alulio.

PesyabTaThl (Results)

[Tpn pazpaboTke TEXHOJOTMH BTOPOTO IMOKOJICHHS CJe-
JIyeT YYUTBIBATh, YTO Mepexoi Ha OoJiee BHICOKUIl ypOBEHb
TEXHOJIOTHH HE N3MEHHT MPaBHJI U 3aKOHOB Pa3paboTKH He-
MOCPEJCTBEHHO caMUX paboumx opraHoB. [loaTomy OoCHOB-
HBIM BO3JICHCTBYIOLINM IPUHIIUIIOM Ha MOYBY OCTAHETCS €€
neopManus ¥ ”3MEHEHHE IIJIOTHOCTH CIIOXKEHUSI B pe3yJIbTa-
Te BO3NeHCTBUS 3TOoM neopmariuu. COOTBETCTBEHHO, OCHOB-
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HOE BHHMaHUE JIOJDKHO OBITh MPEXK/IE BCEro HAIpPaBJICHO Ha
ONTHMH3ALUIO CIIOXKEHUS TOYBBI.

OcCHOBHasl CIIO)KHOCThH PeajM3aliy MMOCTAaBJICHHON 3aja-
YH 3aKJIF0YAaETCsl B TOM, YTO B IPUHIINIIC PACTEHUSIM JIJIS BbI-
COKOI MPOAYKTHBHOCTH HY’)KHAa HE KaKas-TO OINpeJelIeHHas
BEJIMYMHA TUIOTHOCTH TOYBBI, 2 HEOOXOIUMO COOTBETCTBHE
IUIOTHOCTH M PEeXHMa yBJIaKHEHHs. 1O €CTh IUIOTHOCTH
MOYBBI B MAaXOTHOM CJIO€ JIOJDKHA JIMHAMHYHO W3MEHSTHCS
BCJIE/ 32 U3MEHEHHEM €€ BIIaXKHOCTH.

Bropoii 0cOGEHHOCTBIO TOAABISIONIEIO OOJIBIIMHCTBA
nouB Poccuiickoii denepanuu SBISETCS TO, YTO BEJINYHHA
PaBHOBECHOW TUIOTHOCTH TIOYBBHI OOJIbIIE BEIHYHUHBI OINTH-
MaJIbHOW TJIOTHOCTH, 00ECIICUNBAIONIEH BBICOKYIO TPOIYK-
THBHOCTh pacTeHHMH. M oOecrieunBaThCsl 9Ta ONTHMAaJbHAS
IJIOTHOCTH JOJDKHA B CJIOSIX HYDKE YPOBHSI 3aJICNIKH CEMSIH
IpHU TIOCEBE, MPUYEM «IOAJICPKUBATHCS» 1Ta IUIOTHOCTH
JIOJKHA HETIOCPE/ICTBEHHO OT 1oceBa J10 (has3bl pa3BUTHS pac-
TEHUI «BBIXOJ B TPyOKy» [13, 14].

Kpome Toro, B COOTBETCTBHH € pe3yJIbTaTaMH HCCIIEI0Ba-
Huit B. ®. Tpymuna [15, c. 48-55]: «Ha roMoreHHoO phIXJIBIX,
TJIOTHBIX U ONTHMAJIBHOH MJIOTHOCTH MTOYBEHHBIX CIIOSIX BbI-
COKMI ypoxkail He OocyIIecTBUM». HeoOXonnMo maxoTHOMY
CJIOI0 MIpUJIaBaTh HE TOJBKO ONTHMAJIBHYIO TUNIOTHOCTh. JTa
IJIOTHOCTH J0JKHA OBITH elnie U JuddepeHnrpoBana no riy-
OouHe 00paboTaHHOrO CJiosl. B manpHEHIIEM 3TO TOIOKEHUE
OBLTO TOATBEPIKACHO KaK OTEYECTBEHHBIMH, TaK U 3apy0eiK-
HBIMH YUYEHBIMU U NpaKkTUKamu [15].

He BraBasich B TOHKOCTH ITPECTABICHHBIX OTpaHHYCHHH,
clleflyeT MPHU3HATh, YTO BCE OHU JUISl PEryJIMPOBaHUS IUIOT-
HOCTH CIJIOKEHHUSI TOYBBI OOYCIIaBIMBAIOT HEOOXOIMMOCTH
rITyOOKOT0 MEXaHUYECKOTO PHIXJICHUS! TIOYBBI.

W npu Takux JOCTaTOYHO JKECTKUX HAYaJIbHBIX OrpaHU-
YEHUsIX HEoOXOIMMO pa3paboTarh pecypcocOeperaronyo
TEXHOJIOTHIO, €Il W JIMIICHHYI0 HEAOCTATKOB TEXHOJIOTHH
NepBOro ypoBHs!

Tem He MeHee peleHue y JanHoi 3agauu ects! [Ipu aTom
HEOOX0IMMO OTKa3aThCsl OT 000MX MPUHIMIIOB (hOpMUpPOBa-
HUSl TEXHOJOTHH MEPBOrO YPOBHS M MPAKTHYECKU TEPEHTH
OT NMPUMEHSIEMOH ceiiyac «rOpU30HTAIBHOW» MUHUMH3AINN
00paboTKH MOYBBI K MUHUMH3AINN «BEPTUKAIBHOM». [Ipak-
THYECKH dTO OyAeT 03Ha4aTh, YTO HE BCS IJIOMIA/b OIS Oy-
JieT 00padaTbIBaThCsl Ha OJMHAKOBYIO ITTyOUHY M C OJIMHAKO-
BOW MHTEHCHUBHOCTBIO.

Caenarp 1oJie LEJINKOM «BCEMOTOIHBIMY» JIa)Ke TEOPETH-
YEeCKU HEBO3MOXKHO. [ToaTomy ObuTO TipemioxkeHo [15, c. 89—
105] pa3zaenuTs ero Ha MUKPOY9acTKH, KaxXAbIH U3 KOTOPBIX
obecrieunBa ObI MAKCHMAJIBHYIO YPOXKAHHOCTH BO3/IEIbIBA-
€MOI KyJIBTYpBI IPH OIpEIeICHHOM YBIaXKHEHHH. To ecTh
npearaeTcss KOMIPOMHUCC BBUJY HEBO3MOXXHOCTH KOM-
TIEHCUPOBATh BO3EHCTBHE MOTOMHBIX YCIOBHH MOJHOCTBIO,
o0ecreunTh MaKCUMaJIbHO BO3MOXKHYIO KOMITeHcaluio. B3a-
UMOBJIMSIHUE W B3aUMOJICHCTBHE Y4YacTKOB JIPYT C JAPYTrOM
TIO3BOJIUT MOBBICUTH aIalITUBHOCTD (& 3HAYUT U MPOAYKTHB-
HOCTB) BCET'O I10JIs B LIEJIOM.

Bce 31akoBble KyJbTYpbI SBISIOTCS KYJIBTYpaMHU-Me30-
¢uramMu, TpeOYIOUIMMH ISl CBOETO Pa3BUTHS JAOCTATOYHO-
ro KOJHMYECTBAa BIIATH, C JAPYTOi CTOPOHBI, 00paboTKa Io-
YBBI — ATO BCETO JIMIIb TEXHOJIOTHYECKUH TIPUEM, KOTOPBIN
HE MOKET JI00aBUTh KOJIMYECTBA BJIATH B MOYBE, & CIYXKHT
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JUTSL OITUMU3AIUH Cpesibl 00nTaHus pactenuit. [loaTomy npu
MIPOJIOJKUTEIBHON M «TIIyOOKOI» 3acyxe CHUIXKEHHE YpOo-
*aiHocTH Hen30exHo. [IpeiaraemMoe ycoBepiieHCTBOBaHHE
00paboTKM HAIIPaBIICHO Ha CrIIaXKMBaHHE BJIarooOecredeH-
HOCTH PAacTeHUH MEXJay IMEepHOJaMH BBINAJCHUS OCAIKOB
pa3IUYHONW MHTEHCHBHOCTH M UX OTCYTCTBHEM.

[IpakTHyecku mpezuaraercs B mporecce oopaboTKH 1o-
YBBI CO3/[aBaTh B AXOTHOM CJIO€ YYACTKHU C pa3HOM IJIOTHO-
CThIO NOYBHI. HanMeHee TeXHUYECKH CIIONKHO (hOPMHUPOBATH
PBIXJIBIE ¥ TUIOTHBIE YYACTKH (paCCUUTAHHBIE COOTBETCTBEH-
HO Ha M30BITOK M HEJOCTATOK ocalKoB). [Ipu aTOM ydacTkn
MOXXHO pa3MelaTh B IUIaHE B BUJE MO3aWKH (IIaxMaTHOW
JIOCKH) HJIK (B YIIPOIIIEHHOM BapHaHTe) (POPMHPOBATH U3 HUX
nosocbl. COOTBETCTBEHHO I10JI0CA PBIXJIAsi, OJI0CA TUIOTHAS
(«CTBIKM» Y4YacTKOB, UMEIOLINX MEPEXOIHYIO TUIOTHOCTH»
OynyT o0OecriednBaTh ONTHUMAJIBHYIO YPOXKaWHOCTh B T'OZBI
CO CPEAHEMHOT'OJIETHUM YBJIAKHEHHEM).

Pa3mMepbl y4acTKOB JOJKHBI 3aBUCETh OT PETHOHA TIPUME-
HEHMsI TEXHOJIOTHH. YeM Ooubliie B perioHe BINAAaeT 0Cal-
KOB, TeM OOJIbIIIE JI0JKHA OBITH CyMMapHasi IUIONIab «PhIX-
JIBIX» YYaCTKOB, KOTOPasi B IPOIIEHTHOM OTHOIICHUH JI0JIKHA
ObITh HE HMI)KE YeM KOJHMYECTBO JIET C U30BITKOM OCaJKOB.
[Tpn sTOM pasmepsl €IMHUYHOTO y4acTKa C YIJIOTHEHHOU
TIOYBOM JIOJDKHBI MCKII0YaTh BO3MOXKHOCTH CHYD)KEHHS TPO-
JIyKTUBHOCTH PacTEHUH MTPH TIOBBIIIIEHHOM yBJI&KHEHUH [15;
16, c. 25-36]. bonee Toro, eciu ecTeCTBEHHas MJIOTHOCTh
TOYBBI COBMAJAET C HEOOXOOUMOH TUIOTHOCTBIO OHOTO U3
Y4acTKOB, TO BO3MOKHO JIOTIOJTHUTEIbHASI DKOHOMHSI DHEPTrO-
pEeCypcoB IpH Mepexo/ic Ha coYeTaHne «oopaboTaHHBIH yya-
cTok — He oOpaboranubli». Hanpumep, B HeueprozemHuoi
30HE PaBHOBECHAS IUIOTHOCTH ITOYBBI «OJaronpHsITHA» s
BBIPAIIMBAHUS 3€PHOBBIX B YCJIOBHSX HENOCTaTKa YBIaXK-
HEHMsI, COOTBETCTBEHHO 00padaThiBaTh (PBIXJIMTH) MOXKHO
TOJIBKO Y4YacTKH, TpeOyIoIe YMEHBIICHNS INIOTHOCTH. A Ha
FOKHBIX YEPHO3EMax ¢ PaBHOBECHOM MIIOTHOCTRIO 1,0—1,1 r/em® —
YYacCTKH, INIOTHOCTH KOTOPBIX COOTBETCTBYET HEOOXOANMON
IJIOTHOCTH TNPH H30BITKE OCAJKOB, MOYKHO DPEryJIHpOBaTh
(YIIOTHSTH, @ HE PBIXJIUTH!) MIOTHOCTH YYaCTKOB, TPEOyIO-
IIUX YBEJIHUYCHHS TUIOTHOCTH, MPAKTUYECKH MCIIOIb3YS JIs
HTOT0 TEXHOJIOTHIO «IIPSIMOTO ITOCEBA» C CO3JaHHEM YIUIOT-
HEHHBIX TI0JIOC C TOMOIIBIO XOJJOBBIX CUCTEM TPAKTOPOB.

[Tpn npuMeHeHNH NpeIaraeMoi TEXHOJIOT MM B pErHOHAX
C MHTEHCHBHBIM BBITNIAJICHHEM OCaJIKOB MOKET IMOTPEOOBATH-
Csl OTKA3aThCsl OT YYACTKOB C MEJIKOW 00pabOTKOM MOYBHI U
TOr/la OHa TpaHC(GOPMUPYETCS B TPATUIHMOHHYIO TEXHOJIO-

TUI0 Ha 0a3e Bermamky. B cirydae 3HAYUTENBHOTO HETOCTaTKa
0CaJIKOB HENb3s UCKIF0YATh MTOHBIN 0TKa3 OT TITy0OKOi 00-
paboTku moYBEL. B 3TOM ciydae mpeaimaraeMasi TEXHOJIOTHS
TpaHC(HOPMHUPYETCS B U3BECTHYIO TEXHOJOTHIO «IIPSIMOTO
moceBay. TakuM 00pa3oM, W3BECTHBIC TEXHOJIOTHU IIEPBOTO
YPOBHSI SABJISAIOTCA «YaCTHBIM CIydaeM» IpeiiaraeMon 00-
paboTKM, KOTAa pa3Mepbl OMHOTO W3 yYaCTKOB CTAHOBSTCS
PaBHBIMH «HYITIO».

Js Toro 4ToOBI BRICKAa3aHHAS THIIOTE3a MPUOIN3UIIACH
K CTaTyCcy TEOPHH, OBIIN IPOBEACHBI MPAKTHUECKHUE UCCIIe-
nmoBaHUS. [Ipy mpeaBapuUTETBHBIX MUCCICIOBAHUAX YCTAaHOB-
JICHO BIUSHHE PAa3MEPOB Pa3TMYHO YIUIOTHCHHBIX yYaCTKOB
HA MMPOTYKTHBHOCTBH SIPOBBIX 3€PHOBBIX, TO3BOJIUBIINX CKOH-
CTPYHPOBATh arperar ¢ IOJOCHBIM pa3MeIIeHHEM pa3iIHd-
HO YIUIOTHEHHBIX y4acTKOB. CpaBHHUTENBHBIC WCIBITAHHS
MpenjiaraeMol TEXHOJOTHH C TPATUIIMOHHBIMHU TEXHOJO-
TUSMH TIEPBOTO YPOBHA (Ha 0a3ze BCHAIIKU WU MHHUMAaIbHON
00paboTKM) MPOBOAMIINCH HAa JIEPHOBO-MIOA30IUCTON JIETKO-
cyrnuHUCTON mouBe. [lpnbaBKka ypoxKailHOCTH SYMEHsS MPU
HCIOJIL30BAHUHM HOBOM TEXHOJOrHu coctaBmia 10 11 % mo
CpPaBHEHHIO C TEXHOJOTrHel Ha 6a3e Bermamku U 10 20 % mo
CpPaBHEHHIO C MUHUMAJIBHOH 00paboTkoii [15], sspoBoif mime-
HHUIIBI — COOTBETCTBEHHO 15 % 1 23 %.

O6cy:xaenue u BIiBoAbI (Discussion and Conclusion)

[IpencTaBieHHBIE MaTEpPHAJIbl ITOKA3BIBAIOT, YTO Pa3BU-
THE TEXHOJOTHH MEPBOTO YPOBHS IPOHMCXONMUIIO B HAIIPAB-
JICHUH CHCTEMAaTHYECKOTO CHIKCHHUS 3aTpaT Ha UX pealin3a-
[0, TaK KaK Ha IEPBOE MECTO BCETa CTABIIIICH BO3MOXKHO-
CTH YeJOBEKa IPU TIOATOTOBKE TPOU3BOICTBA. 3a 3TO IIPUXO-
JIAJIOCH «PACIIauUBATHCS» HECTAOMIEHOCTHIO TIPOM3BOICTBA
1 HU3KOW MHBECTUIIMOHHOW TTPUBIIEKATEIFHOCTHIO OTPACIIH.
OmHOBpEMEHHO JajJbHEUIee YBEITHUCHHIE Y POKATHOCTH BCE
gaie orpaHnYnuBaeTcs (aKTOPOM BIUSHUS CPEIbl OOUTAHUS
pactenuil. Kpome TOro, TEXHOJIOIMU MEPBOTO IMOKOJIEHUS HE
MOTYT OBITh IPHMEHEHBI JIJIsI CHUKCHHS YKOHOMHUYECKUX U
arpodKOJIOTHYECKUX PHCKOB, OOYCIOBICHHBIX HEOIarompu-
SITHBIMH KOHBIOHKTYPHBIMH, TEXHOJIOTHYECKUMHU, KIMMATH-
YECKUMU ¥ MTOTOJHBIMH U3MEHEHHUSMH, TaK KaK B HIX OTCYT-
CTBYIOT HEOOXOIMMBIE JIISI 9TOTO BO3MOXKHOCTHU. TO €CTh OHU
HE MOT'YT OBITh IPAMEHEHBI B TOM YHUCIIC U JUIS PeaH3aIluu
JIOKTpUHBI IPOIOBOIBCTBEHHOH Oe3omacHocTH Poccuiickoit
Oenepannn u xkonuenuu OOH mepexoma K ycToiumBOMY
CEITLCKOMY XO3SIHCTBY. A 3HAYUT, B 00IIECTBE YK€ CPOPMHUPO-
BAJICS COITMAJIBHBIN 3aKa3 Ha pa3paboTKy TEXHOJIOTHH CIEHy-
OIIETO MOKOJICHU S, TIEPEXO0/l Ha KOTOPYIO — BOIIPOC BPEMEHH.

Bubanorpaguyeckuii cnucox

1. Cagpun X. M., ®axpuciamos JI. C., Mynapucos A. I11. [u ap.] ArpoTexHnyYecKkrne 0cCOOEHHOCTH NCTIONB30BaHus Strip-till
TEXHOJIOTHH B PACTCHUEBOICTBE (PEKOMEHIAIlNH TPOU3BOACTRY). Ya: Mup neuatu, 2017. 44 c.

2. Darapuneni M. K., Lauriault L. M., Dodla S. K., Idowu O. J., Grover K., Martinez G., Djaman K., Angadi S. V. Temporal
variations in plant and soil characteristics following strip-till manure application // Soil and Tillage Research. 2019. Vol. 194.
DOI: 10.1016/j.sti11.2019.104350.

3. Strip Till rexunonorus — Crpun-Twn.P® [OnexTponHslii pecypc] / HpioTexarpo — mocraBka CelbCKOXO3SHCTBEHHON
texauku. URL: https://www.newtechagro.ru/catalog/strip_till_tehnologiya__striptillrf.html (gara obpamenus: 16.03.2015).

4. Kuprunnes b. O., Kokomuna C. H. Strip-till (CTpun-tuini) kKak mepcrieKTHBHAS TEXHOJIOTHS BO3CIBIBAHUS 36PHOBBIX
KyasTyp B TromeHckoit oonactu / Monognoit yuensiid. 2015. Ne 6.5. URL https://moluch.ru/archive/86/16708/ (nata obpare-
Hust: 26.11.2019).

5. Keller T., Sandin M., Colombi T., Horn R., Or D. Historical increase in agricultural machinery weights enhanced soil stress
levels and adversely affected soil functioning // Soil and Tillage Research. 2019. Vol. 194. DOI: 10.1016/.sti11.2019.104293.

25

sor3o[ouys91013y



ATPOTEXHONIOT U

LTt Arpapbrit BectHuk Ypama Ne 03 (194), 2020 .

6. Chamena W. C. T., Moxeyb A. P., Towersc W., Balanac B., Hallettd P. D. Mitigating arable soil compaction: a review and
analysis of available cost and benefit data // Soil and Tillage Research. 2015. Vol. 146. Part A. DOI: 10.1016/.sti11.2014.09.011.
7. Kynen A., Kyunepc X. CoBpemenHas 3emiieieabucckas Mexanuka / [lep. ¢ anri. A. D. laOpuansuaa. M.: ArponpoMusiar,

1986. 349 c.

8. Konmes A. A., lapudymaun U. ., Kounmesa E. H. MccnenoBanne npudanH, mo0yskJaronux K Nepexoay Ha MUHUMH-
3MpoOBaHHbIE 00pabOTKM MOUBKI // ArpapHblii BecTHHK Ypana. 2019. Ne 4 (183). C. 4-11, DOI: 10.32417/article 5cf94af50
de060.92269562.

9. T'onoBa O. B., Mansirun A. A., Jlykuna B. A. KoMmniiekcHbIM aHaiau3 KaJapoBOro MOTEHIMAJIa U OIIEHKa COIMaJIbHOTO
pa3BUTHS CENbCKUX TeppuTOopuii BaHOBCKOH 0OnacTy / CoBpeMeHHbIE HayKOEMKHE TEXHOJIOTMH (PErHOHAIBHOE MTPHIIONKE-
Hue). 2018. Ne 1 (53). C. 25-30.

10. JTuteunos C. C., Uytuea 0. B, Pasun A. ®. Illatunos M. B. IleHoBoi1 (hakTOp B MPOU3BOACTBE CBEKJIBI CTOJIOBOI /
DKoHOMHKa cenbckoro xo3aicTsa Poccun. 2017. Ne 4. C. 68-71.

11. Illymaxos 1O. H., Tymkanos M. I1. [ToBbiienne npectrxka cebCKOX035HCTBEHHOTO TPY/a — BAXKHOE YCIIOBHE Pa3BUTHS
CENILCKOI0 X035HMCTBa / DKOHOMUKA CeabCKOro xo3siicrea Poccun, 2018. Ne 3. C. 23-27.

12. ByroB A. M. PBIHOK CelbCKOXO3SHICTBEHHBIX MallIMH [DneKTpoHHbIi pecypc| / UnctutyTt «Lentp pazButus». URL:
https://dcenter.hse.ru/data/2016/12/29/1114670197/PeiHok  cenbckoxo3siicTBeHHbIX MammH 2016.pdf (nara oOpamenus:
27.09.2019).

13. Iepduubes H. B., Belommnua O. A., Konumes A. A., lapudynnun U. U. UccnenoBanne B3anMOCBs3H «ONTHUMAaJIbHON
MJIOTHOCTHY TTOYBBI C Y POIKAHHOCTBIO 3epHOBBIX KyJIbTYyp / Arpodusnka. 2017. Ne 4. C. 16-24.

14. Konnmes A. A., [leppunses H. B., lapudynnun U. U. UccnenoBanne B3aMMOCBSI3N «ONTUMAJIBHON MNIOTHOCTH CIIOXKE-
HUSD) C BIIQXKHOCTBIO MOYBHI M YpOXKaHHOCTHIO stuMeHs // Arpodusuka. 2019. Ne 2. C. 25-31. DOI: 10.25695/AGRPH.2019.02.04.

15. Konumer A. A. O6paboTka TOYBBI: BUepa; cerofHs; 3aprpa. MBanoso: MBanoBckas [CXA umenu akagemuka J]. K.
bensesa, 2013. 127 c.

16. MeTonnyeckue peKOMEH/IalluH 110 pa3padoTKe MUHMMAJIBHBIX CUCTEM 00paboTKHM MOUBKI U psiMoro mocesa / [lox pex.
A. JI. Uanosa, B. U. Kupromuna. M.: UsnarensctBo MBA, 2019. 136 c.

006 asmopax:

Anexceit AnexceeBnd KoHuImes', KaHIUIAT TEXHUYECKUX HAYK, BEAYIIHH HAYIHBIH COTPYTHUK,

ORCID 0000-0002-9893-6071, AuthorID 609591; aleksei.konishev2010@yandex.ru

"MBaHOoBCKUH (unan BepxHEBOIKCKOTO (e/iepabHOr0 arpapHOro Hay4HOro HeHTpa, Meanoso, Poccus

Past and future for tillage for grain crops
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Abstract. The purpose of the research is to show and explain why it is impossible to eliminate anthropogenic soil compaction
and reduce the dependence of crop productivity on the weather conditions of the growing season with the help of first-gener-
ation soil cultivation technologies. Methods. To achieve this goal, the analysis of the impact of the results of the application
of first-generation technologies on the yield of cultivated crops. On the basis of which, with the help Of the theory of solving
inventive problems, the laws of creating second-level technologies are developed and the directions of their implementation
are determined. The scientific novelty lies in the development of a new direction of improving the technology of soil cultiva-
tion for crops. Results. It is established that the creation of the first generation of technologies took place on the “layer-plane”
principle, implemented according to the scheme “deep-less deep-very shallow”. Given that plants for maximum productiv-
ity does not need any specific soil density, and requires an optimal combination of density and moisture regime, this led to
a chronic predisposition of the first generation technologies to anthropogenic soil compaction and complete dependence of
crops on current weather conditions. It is possible to eliminate the specified lacks at transition to technologies of the second
level. By abandoning today’s “horizontal” principle of minimizing processing, and moving to minimize the “vertical”, when
not all the area of the field will be processed to the same depth and with the same intensity. In practice, this is realized by
dividing the entire area of the field into many micro plots, each of which creates a soil density that provides maximum yield
under a particular regime of moisture. Mutual influence and addition of sites to each other reduces the overall dependence of
crop yield on weather conditions of the growing season. The increase in barley yield is up to 11 % compared to the technology
based on plowing and up to 20 % compared to the minimum processing. Spring wheat, respectively: 15 % and 23 %.
Keywords: tillage, plowing, minimum tillage, sequence of operations, effect of tillage on plant productivity, soil density, crop
yield, weather conditions
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30HBI BHEAPEHUS CUCTEM OCHOBHOM 00Pa00TKM MOYBbI
IO/ MPOMNAIIHbIE KYJIbTYPbI
B ycaoBusx LlenrpaasHoro IlpenkaBkasbsa
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Annomayus. lens ucciienoBanmii — yCTAaHOBUTH PAalOHBI BHEAPCHUS PA3IHYAIOIINXCS MO0 BPEMECHH NMPUMEHEHHS CHCTEM
OCHOBHOW 00pa0OTKH MMOYBBI MO MPOMAITHBIC KYIBTYPhl B PA3IMYHBIX MIPHPOTHO-KIMMATHIECCKUX 30HaX CTaBpOIOIBECKOTO
kpasi. Metoasbl. [IpoBeicH aHamN3 H3MEHEHHH KITMMATHICCKUX (PAaKTOPOB W TUTOMIAICH MAIIHHU IO IIPOTIAITHEIMA KYJIETYpaMu
3a 10-1eTHUI IepHOA ¢ IOCTPOCHUEM I'padUIeCKUX TPSHIOB YBEIMYCHUS TUIOMIAICH ITalTHA IO KYKYPY3y H MOACOHSYHHK.
OmnpeneneHbl 30HBI BHEAPCHUS MOTYIAPOBOH 1 350I€BOM OCHOBHOM 00paOOTKU TIOYBHI IO 3TH KYJIBTYPHI HA OCHOBAaHHH Pac-
4eTOB 0000IIEHHOTO MMoKa3areist D ¢ y4eToM BBIOOpa OMpPEAETICHHBIX KPUTSPHAIBHBIX MTOKa3aTellel B KaXKI01U Touke o0cie-
noBaHUi. Pe3yibTaThl. AHAIH3 U3MCHEHHUS TOOBOTO KOJIMYECTBA OCAIKOB 3a rmocieanne 10-JeTHHe meproIbl ToKa3ai, 9To
CpeIHsIsI BEIMIMHA CHIKCHUS 0CAIKOB OTMEYAETCSI TOJNBKO B KpaifHe 3acynuinBoii 30He (1) — 22 MM, IpH YBEITHYCHAN OCATKOB
B 3aCyNUINBOM 30HE (2) Ha 24 MM, B 30HE HEYCTOMYUBOTO yBIaKHeHHS (3) Ha 21 MM, a B 30HE JOCTaTOYHOTO YBIaKHEHHUS (4)
Ha 27 MM, 9TO TOBOPHUT O BO3MOXXHOCTH KOPPEKTHPOBKH BPEMEHU MPOBEICHHS, 2 COOTBETCTBEHHO, W ONPEACTICHUS 30H BHE-
JIPEHUS ITOITYTIapoBOi 00PaOOTKH Wi 00PaOOTKH IO TUITY YIYUIIEHHOH ITO3THEH 350U IO/ POTIAIITHEIE KYIBTYPHI ITO0 KOJIOCO-
BEIM TIpEIICCTBEHHUKAM. AHAIN3 BPEMEHHBIX PSIOB IUIOIAACH IO KyKypy3y Ha 3epHO IMOKa3asl JOCTOBEPHOE YBEIUICHUS
TPEHO0B IIoWaaen Bo 2-1, 3-i1 u 4-i 3oHax Ha 2,9; 6,5 u 5,7 ThIC. ra COOTBETCTBEHHO. 3HAYMMOE YBEJIIMYEHHE IJIOLAAEH MO/
[IOJICOJTHEUHUKOM YCTAaHOBIIEHO TOJIBKO BO 2-ii 30He Ha 4,0 TbIC. Ta, B 3-€ U 4-i1 30HaX OTMEYAETCs TOJAbKO TEHJCHIIHS YBEU-
yeHns wiomaan. HayuHnasi HOBU3HA. YCTaHOBIICHO, YTO B TOYKaxX oOcienoBaHuii rae D o > 0,93, peKOMeHlyeTCsl OCHOBHAs
00paboTKa MO/ 3aHATHIN Map 10 CUCTEME ToIynapa; eciu D pair, B TIPEIIETIAX 0,93-0,80, To 3¢ppexkTuBHA OCHOBHAS 0OpabOTKa
110 TUIY YITy4YIICHHOW TIO3aHeH 35101, ipu D s, 0,80 30Ha HE pekOMEHyeTCs AJIsl MPONAIIHBIX KYJIBTYD.

Knroueswvie cnosa: MOYBEHHO-KIIMMATHICCKHE YCIIOBUS, KYKypy3a Ha 3epHO, ITOJICOTHEYHUK, 00pad0TKa MOYBEI, TPEHIBI OCBO-
SHHSI TUTOIIACH IO KyIBTYPBhI, 0000IICHHBIN TTOKa3aTelb, 30HbI BHenpeHus, LlenTpanpHoe [IpenkaBkasbe.

Jna yumuposanusn: Kyspruenko 0. A. 30HbI BHEIPEHHs CHCTEM OCHOBHOW 0OpaOOTKH IOYBBI IO/ MPOIIAIIHBIE KYJIBTYPbI
B ycnoBusix LlentpanbHoro IlpenkaBkasbs / ArpapHbiii BectHuk Ypana. 2020. Ne 03 (194). C. 28-35. DOI: 10.32417/1997-

4868-2020-194-3-28-35.
Mama nocmynnenus cmamou: 30.01.2020.

IMocTranoBka npo6aemsl (Introduction)

PanuonanbHble MyTH UCMONB30BAHUS IPUPOIHBIX PECYP-
coB [1, c. 224], nuddepeHnmanms mMoaXoa0B IPH OIpeeIie-
HUM CPOKOB ITPOBEJCHUSI OCHOBHOM 0OpaOOTKM HOYBBI NpPHU
BO3/IE€IBIBAHUU TIPOMAIIHBIX KYJIBTYp IO KOJOCOBBIM IpE.-
LIECTBEHHUKAM 3aBUCST OT KOHKPETHBIX IPUPOAHBIX YCIOBHUH
[2,c. 5;3,¢c.28;4,c.9;5, c. 101]. HocTratouHo cepbe3HOe
BHUMAaHHE YJIENAETCsl KaK YaCTHBIM BONPOCAM, KaCAOLIUMCS
T'YCTOTBI CTOSIHUSI TIOCEBOB KyKYpy3bl Kak (hakropa yporkaii-
HoCTH [6, c. 10; 7, c. 21], Tak ¥ BorpocaMm MHUHEPAIbHOTO H-
TaHus pacreHuil [8, c. 35; 9, c. 42; 10, c. 232]. B nocnennue
TOJIbI HApsIY C PACCMOTPEHHUEM BOIIPOCOB OMOJIOTH3ALUH IPU
BO3JIENIBIBAHUH KyJIBTYp [14, c. 3] pa3pabarbiBaroTCsi METOIbI
MOZIEIIMPOBAaHUS BEIOOpa 00paOOTKH MOUBBI I10J] ITPOTIAIIHBIC
KyasTypsl [15, c. 90]. BMecTe ¢ TeM oTMeuaeTcst HeOJHO3HAY-
HOCTb MHEHHMH O BPEMEHH IPOBEJCHUSI OCHOBHON 00paboTKH
I0J] IIPOMAIIHbIE KYJIbTYpBl, CB3aHHAsi B OCHOBHOM C YCIIO-
BHUSMU YBJIQ)KHEHUSI B PA3JIMYHBIX OYBEHHO-KIMMATHUECKUX
3onax Poccuiickoii Penepannu n 3apydexss [7, c. 21; 11,
c. 12;12,¢.1; 13, c. 59].
28

Lenp vccnenoBaHuil — BBISIBUTH OIPENEIEHHBIE PallOHbI
BHE/IPCHUS CUCTEM OCHOBHOM 00pabOTKH MOYBHI IO/ ITPOTIAII-
HBIE KYJABTYPHI IO THITY TIOJyTIapa MIH 1O TUITY YAy4IICHHON
MO3IHEN 350M HAa OCHOBAHWHM KOMIUIEKCHOTO OOOOIIEHHOrO
mmokasaress D, pacdeTsl KOTOPOTo OCHOBAHBI Ha BEIOOPE OMpe-
JIEJICHHBIX TIOYBEHHBIX W KIIMMATHYECKHUX TIOKa3aTelei B pas-
JIMYHBIX palloHax Kpas.

MeTtoaoJiorus u MmeToabl uccienoBanus (Methods)

B CcOBpeMEHHBIX CEIbCKOXO3SHCTBEHHBIX TEXHOJIOTH-
SIX OIICHKAa BPEMCHH IPOBEICHHUS OCHOBHOH 00pabOTKH IO
MIpONANTHBIE KYJIBTYpPhI 10 THITY TOIyIapa Wil YaydIIeHHOH
o3IHEeH 3101, oOecreunBaromas CHIDKSHHE SHEPTeTHIEeCKIX
3aTpaT W TOBBIMICHUE IIIOAOPOIMS TOYBBI, OCOOCHHO aKTy-
anpHa. Kpome Toro, pesynsTaToM MPHHATHS OTPEISICHHOTO
pelIeHus SBISICTCS CHIDKCHHE Pa3BUTHS JeTpagallHOHHBIX
MIPOIIECCOB PA3IMYHOTO XapakTepa OCHOBHBIX THIIOB ITOYB
CTaBpOmnoibs, MPOBOUUPYIOMINX CHIKEHUE TIOHOPOIUS TI0-
YBBI C YXyALICHUEM ITOKa3aTelIel, OMpeIeNioniuX TeHeTHIe-
ckuit T moyB. [To3ToMy HEOOXOANMBI HOBBIE METOIMYCCKUE
MTOJXOABI B BOMPOCE OICHKH BHEAPEHHS CHCTEM OCHOBHOM
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00paboTKM MOYBKI 0] IPONAIIHbBIE KYJIBTYPhI B Pa3IMuHBIX
paiionax CTaBpONOIBCKOTO Kpasi ¢ y4eToM (PaKTOpOB M3MEHSI-
IOUINXCS YCIIOBUH YBIIQXKHEHUS B Pa3IMUHBIX TOYBEHHO-KITH-
MaTHYECKUX 30HaX.

AJNTOPUTM pELICHUS 3a/la4d HCCIICJOBAHUN 3aKIouaeTcs
B CIEAYIOLIEM:

1. IIpoBoauTca aHamM3 OCBOEHMS ILIOMIAEH HOX Ipo-
TAITHBIE KYJIBTYPBl B PA3JIMYHBIX MMOYBEHHO-KIMMATHYECKUX
30Hax Kpas 3a 2008-2018 roxel ¢ nocTpoenue rpaduueckux
TPEHI0B TUHAMHUKH UX U3MEHEHUSI.

2. OnpesenstoTcs YUCICHHBIC AUATa30Hbl 3HAYCHUH Hau-
Oosiee OOBEKTHBHBIX TOKA3aTeleii C OILIEHKOH YPOBHS MX JKe-
JaTeNbHOCTH d, JUIs PacyeToB 0OOOIIEHHOTrO TOKa3aTens B
Ka)kK0H Touke 00CIeA0BaHUS 110 KPaIo.

3. MeTogoM SKCIEpPTHOH OLEHKH OHpenesseTcs Beco-
MOCTb TOKa3aTelNel A, ¢ IpOBEPKOi MHEHMH SKCIIEPTOB MO KO-

sdpdunmeHTy ¥°.

4. IlpoBoauTCs pacyeT JMana3’oHoB dTanoHHoro (D, ) u
(haKTHUECKOTO (Dq)m_) 000OIIICHHOTO MOKA3aTeysl MO0 TOYKaM
oOcrieoBaHMsl /TSl OLIEHKH 30H BHEIPEHUS 0O0padOTKH MO
THITY TIONyTapa, MO3IHEH 3501 U 30H, HE PEKOMEHTYEMbIX IS
00paboTKH 1O/ MPOTIAIIHBIC KYJIBTYPBI.

5. OcyuiecTBisieTcsl TPYyNIMUPOBKA MOKa3aTenei (chm) c
YYETOM JMAIa30HOB dTAIOHHOTO 3Ha4YeHUs D, 1 Ha ee OCHOBE
(dopMupyeTcst KapTa-cxema 30H C PEeKOMEHIyEeMOM 10 Bpeme-
HH CHCTEMOH OCHOBHOW 00pa0OTKH TIO[] MPOTAIIHbIC KYJIBTY-
PBI C HATO)KCHUEM Ha Hee a[MAUHUCTPATHBHBIX PAHOHOB Kpas.

[TpoMexyTOYHBIC pacueThl BBITIONHEHBI IO METOMIHKE,
npemnoxxenHoit K. A. Coxt u A. K. Kupnuenko (1979), ¢ BbI-
YHCIICHHEM JKEJaTeIbHOCTH OT/CIBHBIX MOKa3aTeNeil 1 UX Be-
COMOCTH Ha OCHOBAHHMH DKCIEPTHOMN OICHKH.

Tabnuna 1

3HayeHM A MOKa3aTeein npn pa3nNIHbIX YPOBHAX JKETATECTbHOCTHN

Yposens xkenarenbuocru d
Moxazarenn 06(::::%_ 0,8 | 0,63 | 0,37
JAuana3on nokaszareJei
T'onoBast cymma 0caikoB, MM Y 500-400 400-300 300-200
3amac rymyca (4 + B), 1/ra Y, 390-310 310-230 230-150
HonswxHeI Ppocdop (10 Maduruny), MI/Kr Vs 45-30 30-15 15-10
['panynomerpudeckuii cocras (copepxanue GU3NIECKON TIIUHBL, %0) Y, 60-45 45-30 30-20
>0,93 0,93-0,80
rect. nostynap MO3/IHSIs 3510b
Table 1
Values at various levels of desirability
. Level of desirability d
Indicators Designa- 0.8 | 063 | 037
Range of indicators
Annual precipitation, mm , 500400 400-300 300-200
Humus supply (A + B), t/ha Y, 390-310 310-230 230-150
Mobile phosphorus (according to Machigin), mg/kg Y, 45-30 30-15 15-10
Granulometric composition (physical clay content, %) Y, 60—45 45-30 30-20
>0.93 0.93-0,8
test half pair late chill
Tabmuna 2

V3menenue TODOBOI0o KOJINM4Y€CTBA OCAJJKOB I10 CeNbCKOX03AICTBEHHBIM 30HaM 3a AEeCATUIETHIE IEPVOAbI, MM

CelIbCKOX0351HiCTBEHHDBIE 30HbI Toner Pasununa, +/—
1998-2008 2009-2018 ’
1. Kpaiine 3acynumBas 420 398 -22,0
2. 3acynuinBas 433 457 +24.0
3. HeycToitunBOTO yBIa)KHEHUS 565 586 +21,0
4. JlocTarouHOro yBIIaKHEHUS 570 597 +27,0
Table 2

Change in annual rainfall over agricultural zones over ten-year periods, mm

. Years .
Agricultural areas 19982008 5009-2018 Difference, +/-
1. Extremely arid 420 398 -22.0
2. Arid 433 457 +24.0
3. Unstable humidification 565 586 +21.0
4. Sufficient humidification 570 597 +27.0
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Jst pacyeToB 0000IIIEHHOrO MOKa3aTessi D MPUHSITHI Clie-
NYIOIME TIOKA3aTeNN: TOJOBOE KOJIMYECTBO OCAIKOB YV, (MM),
3anackl Tymyca y, (1/ra), coaep:kanue nojasu;xHoro ¢pocpopa
¥, (MI/KT), TpaHyloMeTpUdIecKuii cocTas y, (copepkanue Qpu-
3M4eCKOd TNIUHBI, %). HeoO0xoauMo yuuThIBaTh, 4TO MOKa3a-
TEJIW, TIPUHSTHIE JUIA PacuyeToB, MMEIOT Pa3jIMuHbIi Qu3nde-
CKHUI1 CMBICII U Pa3MEPHOCTb, KPOME TOTO, OHU Pa3IMYaAIOTCS
II0 BECOMOCTH M HX KEJIAaTCIIbHOCTHU. HaHHLIe 1A pacye€ToB
IMMOJIYYCHBI HA OCHOBAHNHU arpOXUMHUYCCKUX U MOYBCHHLIX I10-
Kazaresel 1o ToukaM 00CIIeI0BaHui U pe3ysIbTaTOB METEOHA-
Onronenuii B CTaBpoIoibCKOM Kpae.

OrnieHoYHAas 1IKalla HATypalbHBIX 3HAYEHUN MoKa3aTeneH,
COOTBETCTBYIOIIUX OIPE/ICICHHOMY YPOBHIO JKellaTelIbHO-
cTH 110 XapuHITOHY, pa3padoTaHa HAyUYHBIMH COTPYIHHKAMH
OI'BHY CHUUCX (tabnuua 1) ¢ nonynieHreM, 4To ypoBeHb
xenarebHOCTH d = 0,37 COOTBETCTBYET HIDKHEMY IPEICITY
Y/IOBIETBOPUTEIILHOTO 3HAYECHUSI [TOKA3aTEIsl.

[Tpu 5TOM NpUHKMMAaETCs JONyIIEHHE, YTO AUAIa30H JKeJla-
tenpHOCTH d ¢ 0,80 10 0,63 COOTBETCTBYET YCIOBUSM IIOJY-
apoBOr 00pabOTKH 110 3aHATHIN Hap, npu d ¢ 0,63 mo 0,37 —
mo3nHeit 3s10eBoit 00padotku, a mpu d < 0,37 — ycioBusi, He
pEeKOMEH/TyeMbI€ JJIsi OCHOBHOM 0OpaOOTKH IO MpPOMaIIHbIe
KyJIbTypbl. BecomocTh nokasareneit &, onpezensemas MeTo-
JIOM 9KCIIEPTHOM OIIEHKHM, COCTaBMJIa MO KaKIAOMY IOKa3aTe-
JII0 BEJIMYMHY, paBHyo: k, = 0,56 (romoBas cymMma 0CajIkoB);
k,= 0,19 (zanac rymyca); k,= 0,13 (nogsuxnsiit pocdop); k, =
0,06 (rpanynoMeTprUUECKHil cOCTaB).
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O6o0wmennbie nokasarend D, v D e, 11O TOUKAM o0ce-
JIOBaHMsI, paCCYUTaHHbIE HA OCHOBAHUU PA3JIMYHBIX YPOBHEH
JKEJIaTeNIbHOCTH d, OT/IeJIbHBIX HaTypalbHbIX 3HaY€HHH, onpe-
JIEJISTCH KaK CPEIHee TeOMETpUIecKoe 1o (hopmylie:

D= lekl _d2k2 ] d3k3 ] d4k4 ,

e d,...d, — ypOBEHb KeNaTeNbHOCTH 14 TToKazaTeneii;

k,...k, — BecoMoCTb (BaXKHOCTB) 1-4 Mokasarenen;

n =4 — KOJINYECTBO MOKa3aTele.

Pesyabrarsl (Results)

AHaM3 U3MEHEHHsI TOIOBOTO KOJIMIECTBA OCAJKOB IO 30-
HaMm kpas 3a 10-netHue nepuoasl ¢ 1998 mo 2008 u ¢ 2009 no
2018 roasl mokasai, 4To CpeHee rog0BOE CHIXKEHUE KOIHYe-
CTBa OCAJIKOB B KpailHe 3aCyIIJIMBOM 30HE COCTaBUIIO 22 MM, B
OCTaJIbHBIX 30HaX (3aCYIUIMBON, HEYCTOWYHBOTO M TOCTATOY-
HOTO YBIIQKHCHUSI) YBEIHMUCHHE CPETHETO KOIMYCCTBA OCall-
KOB cocTaBuiio 24, 21 u 27 MM COOTBETCTBEHHO, T. €. CO3/IAI0T-
Cs1 IIPEIITOCBIIKH JJIs1 PACIIHPCHUS 30H ITPOBEICHISI OCHOBHOM
00pabOTKHU IO/ MPOTIANTHEIC KYIBTYPHI TI0 THITY ITOTYIIapa.

Jlns aHanm3a JUHAMMKA W3MEHEHUs IUIOIAjeH, 3aHuMa-
€MbIX KyKypy3oi Ha 3epHO ¢ 2008 no 2018 roasl, npumMeHeH
METOJI HeJTMHEHHBIX TPeHIOB (puc. 1). YcTaHOBICHO, UTO €CITH
B 1-i 30HE HET MPAKTHYCCKOTO YBEIMUCHHS IUTOMAACH IO
KYJBTYPY, TO BO 2-i 30HE CpeJHEe YBEIWICHUE IO TOJaM Jie-
CATHIICTUS COCTaBIISIET 2,9 ThIC. T4, B 3-i1 30HE — 6,5 THIC. Ta, B
4-i1 30He — 5,7 ThIC. ra. AHaJIU3 BPEMEHHBIX PSIIOB IOl
oJ1 KyKypy3y Ha 3epHo 1o Metoauke Kokca u CThroeHTa 10~
Ka3aJl IOCTOBEPHOE YBEIMUYCHHS TPEHIOB IUTOIAACH BO 2-H,
3-iim 4-i 3oHax npu z = 1,74 > 2 = 1,64.
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Fig. 1. Graphs of trends in the development of areas for corn for grain

in the zones of the region for 2008-2018
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for sunflower in the zones of the region for 2008-2018



Agrarian Bulletin of the Urals No. 03 (194)

Tabnuna 3

O606uiennplii nokazarens D, BHegpeHuUs cucteM 06pabOTKY 3aHATHIX IAPOB

o I L yJ/d, y{d, vJd, .
1 410/0,74 170/0,29 28/0,71 29/0,86 0,86
2 450/0,79 140/0,19 21/0,59 43/0,86 0,86
3 390/0,69 74/0,04 28/0,72 21/0,75 0,75
4 390/0,69 82/0,05 26/0,68 23/0,76 0,76
5 450/0,79 140/0,19 21/0,59 43/0,86 0,86
6 640/0,93 483/0,92 30/0,74 67/0,97 0,97
7 450/0,79 140/0,19 21/0,59 43/0,86 0,86
8 440/0,77 165/0,27 22/0,61 33/0,86 0,86
9 400/0,72 155/0,24 26/0,68 35/0,86 0,86
10 490/0,84 220/0,46 17/0,48 49/0,90 0,90
11 370/0,67 185/0,34 23/0,62 32/0,86 0,86
12 475/0,82 215/0,45 23/0,63 39/0,90 0,90
13 510/0,85 320/0,74 21/0,59 47/0,93 0,93
14 460/0,80 230/0,50 30/0,74 40/0,91 0,91
15 520/0,87 390/0,85 22/0,61 43/0,94 0,94
16 535/0,88 430/0,89 18/0,51 61/0,94 0,94
17 530/0,87 350/0,79 18/0,53 48/0,93 0,93
18 575/0,90 370/0,82 19/0,55 62/0,95 0,95
19 580/0,90 430/0,89 19/0,56 62/0,95 0,95
20 540/0,88 360/0,81 17/0,50 50/0,93 0,94
21 610/0,92 380/0,83 23/0,63 47/0,95 0,95
22 540/0,88 360/0,81 18/0,52 53/0,94 0,94
23 550/0,89 240/0,53 19/0,55 47/0,92 0,92
24 530/0,87 380/0,83 25/0,66 48/0,94 0,95
25 490/0,84 390/0,85 18/0,52 60/0,64 0,94
26 530/0,87 410/0,87 30/0,74 48/0,95 0,95
HPMMCHQHME.' )/1 - Hamypaﬂbuoe 3HAaveHue noxa3ameﬂeﬁ; d'. - yposeﬂb JHcenamenvHocmu noxasamesnet.
Table 3
The generalized indicator D implementation of busy vapor processing stems
No. of survey points y,ld; »,ld, y,ld, y/d, Dfact.
1 410/0.74 170/0.29 28/0.71 29/0.86 0.86
2 450/0.79 140/0.19 21/0.59 43/0.86 0.86
3 390/0.69 74/0.04 28/0.72 21/0.75 0.75
4 390/0.69 82/0.05 26/0.68 23/0.76 0.76
5 450/0.79 140/0.19 21/0.59 43/0.86 0.86
6 640/0.93 483/0.92 30/0.74 67/0.97 0.97
7 450/0.79 140/0.19 21/0.59 43/0.86 0.86
8 440/0.77 165/0.27 22/0.61 33/0.86 0.86
9 400/0.72 155/0.24 26/0.68 35/0.86 0.86
10 490/0.84 220/0.46 17/0.48 49/0.90 0.90
11 370/0.67 185/0.34 23/0.62 32/0.86 0.86
12 475/0.82 215/0.45 23/0.63 39/0.90 0.90
13 510/0.85 320/0.74 21/0.59 47/0.93 0.93
14 460/0.80 230/0.50 30/0.74 40/0.91 0.91
15 520/0.87 390/0.85 22/0.61 43/0.94 0.94
16 535/0.88 430/0.89 18/0.51 61/0.94 0.94
17 530/0.87 350/0.79 18/0.53 48/0.93 0.93
18 575/0.90 370/0.82 19/0.55 62/0.95 0.95
19 580/0.90 430/0.89 19/0.56 62/0.95 0.95
20 540/0.88 360/0.81 17/0.50 50/0.93 0.94
21 610/0.92 380/0.83 23/0.63 47/0.95 0.95
22 540/0.88 360/0.81 18/0.52 53/0.94 0.94
23 550/0.89 240/0.53 19/0.55 47/0.92 0.92
24 530/0.87 380/0.83 25/0.66 48/0.94 0.95
25 490/0.84 390/0.85 18/0.52 60/0.64 0.94
26 530/0.87 410/0.87 30/0.74 48/0.95 0.95

Note: y, is the natural value of indicators; d, is the level of desirability of indicators.
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ArpoTexHOIOTUN

Puc. 3. Kapma-cxema 301 pasnuunbix cucmem 00pabomxu no46v. nod nponauivle Kynvmypol no kpumepuio D

paxm.

Fig. 3. The map-diagram of the zones of various tillage systems for row crops according to the criterion D,
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AHanu3 TUHAMUKA W3MCHCHUS IUIOIIAJICH, 3aHMMAaCMBbIX
MOJICOJTHCYHUKOM, C MPUMCHCHHEM METOAa HEIUHCHHBIX
TPEHIIOB (pHUC. 2) TMOKa3aj, YTO MPAKTUYCCKOC YBEIMUYCHHE
IJIOMIA/ICH MO/ KYJBTYPY B CPEJTHEM T10 TOaM 3a JAECITHIICTUE
cocraBisieT: Bo 2-i 30He — 4,0 ThIC. Ta, B 3-1 30He — 0,6 THIC.
ra, B 4-i1 3one — 1,1 ThIC. Ta, OTHAKO JJOCTOBEPHOCTH yBEIHU-
YCHUs TPCHIA TUIOIAACH MOJ KyJIbTYypOd, pacCUMTaHHAS 11O
metoauke Kokca n CTbrofieHTa, yCTaHOBJIECHA TOJBKO JJIs 2-i
30HBI (ipu z = 1,74 > 2 = 1,64), nns 3-it u 4-it otmevaercs
TOJILKO TCHJICHIMSI YBEIHMUCHHSI TUTOIA/IN TTO]T TOJICOTHEYHHK.

Kak cremyer u3 pacueToB Ha OCHOBAaHUU JaHHBIX, IPUBE-
neHHbIx B Tabmuue 1, D > 0,93 cOOTBETCTBYET YCIOBHAM
MOJTYIIapOBOH 00pabOTKHU IMOJ] MPOMAIITHEIC KYJIBTYpbI, THara-
30H 0,93-0,80 — ymyunieHHOH mo31HeH 350eBOl 00padoTKe,
aD <080 — He pEKOMEHIyEMON 30Ha /ISl BO3JIEIIBIBAHUS
MPOMAIIHBIX KYJIBTYP

B tabnurie 3 npuBOISTCS UTOTOBBIC PE3YIIBTAThHl PACUCTOB
00001IeHHOTO TIOKa3aTenss D pu, IO TOUKAM  06CIIC/I0BAHNS
TEPPUTOPUU Kpast JUIs OMPEICIICHUS] 30H BHEIPCHUS IO Bpe-
MCHH Pa3InYHbIX CHCTEM 00pabOTKH MPOMAIITHBIX KYIBETY].

B pesynbrare cpaBHeHMs JaHHBIX D 10 TOYKaM 00-
CJIeJIOBaHMsI, MPUBEICHHBIX B TaOIUIC 3, C TCCTOBBIMU 3HA-
uyenusamu D (Tabmuma 1) ¢ WCIOIB30BAHUEM METO/A WH-
TEPIOJIAIUK pa3paboTaHa KapTa-cXeMa PEKOMCHIYEMBIX 30H
OCHOBHOW 00pa0OTKH MOJT MPOTMAITHBIC KYJIBTYPBI IO CUCTEME
MOJTyTIapa WK YAYYIICHHON MO3HEH 3501 ¢ ee HAJIOKCHHBIX
Ha aJIMUHHUCTPATUBHbBIE pallOHBI Kpas (puc. 3).

O T T T T Ty
S>> >>>)
O6cy:xaenue u BoiBoabI (Discussion and Conclusion)

1. YBenu4eHne cpeHero rofloBOro KOJTMYECTBA OCAIKOB 3a
IIOCJIEAHUE NECATUIIETHS B 3aCYLLUIMBOM 30HE U 30HE HEYCTOM-
YHBOTO yBIaXKHEHHMsI CTaBPOMOIBCKOTO Kpasi, COCTABIISIONIEE
24 1 21 MM COOTBETCTBEHHO, CO3/1a€T YCIOBUS ISl pacIiupe-
HUS 30H MPOBEIECHNsT OCHOBHON 00PaOOTKH IOJ MPOMAITHbIE
KyJBTYPHI 10 THITY TIOTyIapa WK YIy4IIeHHON O3 THEH 3501.
[Tpu 3TOM TSI 30HBI JOCTATOYHOTO YBIAKHEHNUS, TPAAULIHOH-
HO TIPUTOHOM I BO3AETBIBAHHS MIPOMAIIHBIX KYJIBTYp, YBe-
JIMYCHHE KOJTMYECTBAa OCAJKOB Ha 27 MM KOPEHHBIM 00pa3oM
M3MEHSET TEXHOJOTHIO BO3/ICIBIBAHUA KYIBTYP C MEPEX0I0M
Ha OCHOBHYIO 00pabOTKy ITOUYBHI IO TUITY TTOIyTIapa.

2. YCTaHOBIEHO, YTO CHCTEMa TOIYIapoOBOil 00paboTKH
PEKOMEH/IyeTCsI JUISt 30H, T/Ie B TOYKax obcnmenosanus D, >
0,93 ipu D s, 0,93-0,80 nanbonee r3ppexTrBHA OCHOBHAS
00paboTKa 110 THITY YTy4IICHHON NO3/HeH 3s6u, npu D, <
0,80 30HA HE PeKOMEH/TyeTCs TSl BO3ICIBIBAHUS MPOTAIITHBIX
KyJBTYp, TOCKOJBKY B JaHHBIX paiiOHAaX MPHUHATA CHUCTEMa
«CYXOTO0 3eMJICTICNUD C BHEAPEHUEM KOPOTKHIX CEBOOOOPOTOB
JUTSL BO3JCNIBIBAHUS O3UMOH IMIIEHHUIIBI [0 YUCTOMY mapy. J{o-
ITyCKAeTCs BBEJCHHUE B PACUeThl M JPYTUX 3HAYUMBIX (DaKTO-
POB, OIpenesIFomuX 0000IeHHBI KpuTepuid D, 9T0 MOXKET
B emie OONbIIel CTeNeHW KOHKPETH3UPOBATh BHIOOP CHCTEM
OCHOBHOW 00pa0OTKM IMOYBHI IOJ] MPOTAITHBIE KYJIBTYphI B
paznuunbix 30Hax LlenrpansHoro [IpeakaBkasbs.
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Zones of introduction of main soil treatment systems
for row crops in the conditions of the Central Pre-Caucasus

Yu. A. Kuzychenko'™’
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Abstract. The purpose of the research is to establish the areas of implementation, varying in time of application, of the pri-
mary tillage systems for row crops in various climatic zones of the Stavropol Territory. Methods. The analysis of changes in
climatic factors and arable land under row crops over a 10-year period with the construction of graphical trends in increasing
the area of arable land for corn and sunflower is carried out. Zones for the introduction of semi-steam and chaffinch main tillage
for these crops were determined on the basis of calculations of the generalized indicator D, taking into account the choice of
certain criteria indicators at each point of the survey. Results. Analysis of changes in the annual precipitation over the last 10
summer periods showed that the average decrease in precipitation is observed only in the extremely arid zone (1) — 22 mm, with
an increase in precipitation in the arid zone (2) by 24 mm, in the zone of unstable moisture ( 3) by 21 mm, and in the zone of
sufficient moisture (4) by 27 mm, which indicates the possibility of adjusting the time and, accordingly, determining the zones
for introducing a semi-steam treatment or processing according to the type of improved late fallow for row crops according to
spike crops . Analysis of the time series of areas for corn for grain showed a significant increase in area trends in the 2nd, 3rd
and 4th zones by 2.9; 6.5 and 5.7 thousand ha, respectively. A significant increase in the area under sunflower was established
only in the 2nd zone on 4.0 thousand ha, in the 3rd and 4th zones only a tendency to increase the area is noted. The scientific
novelty. It is established that at the points of examination where Dfact. > 0.93 recommended main processing for occupied
steam according to the half-pair system, if Dfact. in the range of 0.93—0.80, then the main processing of the type of improved
late fallow is effective, with Dfact. <0.80 —the area is not recommended for row crops.

Keywords: soil-climatic conditions, corn for grain, sunflower, soil treatment, trends of development of areas for crops, general-
ized indicator, zones of introduction, Central Pre-Caucasus.
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Annomayua. Haydnass HOBH3HA M NPaKTHYecKas 3HAYMMOCTb. HanpaBieHue uccienoBaHuil sBISETCA aKTyaJlbHBIM B
CBSI3U C TEM, YTO B BUHOT'PAJIApPCTBE MPUMEHEHHE HOBBIX BOJOPACTBOPUMBIX KOMIUICKCHBIX yIOOpEHUI B XenaTHOH (opme
13-3a HEJIOCTaTOYHOM N3yUYEeHHOCTH HE PAaCcIpOCTPaHeHO. B CBsI3H ¢ 3TUM BO3HHMKIIA HEOOXOIMMOCTH B OIIPEAEICHUH UX BIIH-
SIHUSL HA OCHOBHBIE ITPOLIECCHI XKU3HEESATEIbHOCTH BUHOTPAJHBIX PACTEHUN B 3acylUINBBIX ycinoBusx. Lleas uccienoBa-
HHii — BBISIBJIICHHE BIMSHUS HEKOPHEBOTO NMUTaHUs ynoopenusimu «Ilnantadomn» u «boporuioc» Ha X03sHCTBEHHO-IICHHBIE
MoKa3aTey BUHOrpaJa B apuaHbIX ycnoBusx Cesepo-3anannoro Ipukacnust npu opomennn. Metoabl. OnbIT — 1By X(ak-
topHblii. DakTop A — copra: Koapsinka (panHecnensiii), Puzamar (cpennecniensiit), MockoBckuii (ro3nHecrensiii). dax-
top B: | BapuanT — xoHTpOINIB (00padoTKa Bonoi); |l Bapuant — [Inanrado; 111 BapuanT — bopormoc; IV Bapunant — «Ilnan-
taom» + «bopormiocy. 3akaanKy onbITa M CTAaTUCTUYECKYI0 00pabOoTKy TaHHBIX ITpoBoanIH 110 MeTonuke b. A. JlocniexoBa.
VY4ersl n HaOIIOICHUSI TPOBOAMIIH 110 MeToauke M. A. JlazapeBckoro. MaccoByto JI0JI10 caXapoB U TUTPYEMOM KUCIIOTHOCTH
B COKE SIT0J] HAXOJUJIM TI0 METOIMKEe OMOXUMHUYECKOro uccienoBanus pacrenuit A. M. Epmakosa. Conepxanust Butamuna C
B SITOZ1aX BUHOTPaia ONPEAEIIsIN 10 METOAMYECKUM YKa3aHUSIM ONpeIeTIeHHs KaueCcTBa paCTUTEAbHON Npoaykuuu. Pe3yinb-
TaTbl. MakCUMaJIbHYIO IIPHOABKY yposKasi y BCEX COPTOB 00€CIeunsIio COBMECTHOE TpUMeHeHne ynoopenwnii « [ Inantadon» n
«boporutroc». ¥ copra Konpsinka — 6,6 T/ra k kKoHTpouto. Y copra Puzamar — 6,7 1/ra k KOHTpoIIt0. HekopHEBbIE TTOIKOPMKH
CHOCOOCTBOBAJIM 3HAYMTEILHOMY YBEJIMUCHHUIO MAacCOBOM JIOJIM caxapoB y Bcex copToB. IIpumenenue «boporutroca» B 4u-
CTOM BHUJIE M COBMECTHO ¢ «IlimaHTadorom» MOoN0KUTENBFHO MOBIUSIIO Ha cosepxanne Butamuaa C B siropax. Caxapokuc-
JIOTHBIN UHJEKC copToB Puzamat (29,8) u MockoBckuii (28,1) mmerr onTuMaIbHbIC 3HAYCHUS Ha BApUAHTE 0€3 UCTIOIH30BAHUS
ynoOpenwuii, a copra Konpsiaka (25,3) — Ha BapraHTe ¢ COBMECTHBIM UX TPUMEHEHUEM.

Knroueswle cnioea: BuHOTpal, HEKOpHEBoe nuTanue, [lnantadon, boporuttoc, ypoxxaiiHOCTb, CaXapOKHCIOTHBIN HHIEKC.

s yumuposanus: Ionyxuna E. B., Braceuko M. B. D¢ dexTuBHBIN MeTO/ yIpaBJICHHUS MPOAYKIHOHHBIM ITPOLECCOM
BUHOI'paJia C UCIOJIb30BAaHUEM HEKOPHEBOI'O MUTAHMS B apuAHBIX ycioBusix Ceepo-3amannoro [Ipukacnus / ArpapHbiid
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IMocranoBka npod.iembl (Introduction)

OTpaciab BUHOTPAJapCTBa SIBISETCS] BHICOKOJOXOAHOW 1
MMeeT Ba)KHOE HApOJHOXO3SMCTBEHHOE 3HAUYCHHE /IS FOXK-
HBIX peruoHoB Poccuu [1, c. 76]. Tepputopust CeBepo-3anas-
HOTr'o Hpmcacm/m XapaKTECpU3yECTCAd 3HAYUTCIbHBIM KOJIH-
YEeCTBOM TeIJIa M CBETA, AOCTATOYHBIM JiJisi (POPMHUPOBAHUS
BBICOKMX YPOXKaeB COPTOB BUHOI'PaJla, PEKOMEHIOBAHHBIX K
BBIpANIMBAaHNIO B peruone [2, c. 17]. Ho B cBsi3u ¢ HU3KUM
€CTCCTBCHHBIM IIJIOAOPOAXUEM IIOYB C HEJIbIO IMMOBBIIICHUA
YPOKatHOCTH BUHOTpajia HE0OXOIMMO HUCIIOIb30BaTh HOBBIE
MIPpUEMBI MUHEPAJIBHOT'O MMUTAHUA, B TOM YUCJIC HCKOPHCBLIC
MMOAKOPMKH BOAHBIMHU pacCTBOpaMU KOMIIJICKCHBIX y1106pe-
HUH, KOTOpPBIE CIIOCOOHBI 00ECTIeYUTh OBICTPOE TIOMIOJIHEHHE
pacTeHusi MaKpo- U MHUKpodieMeHTamu [3, ¢. 67; 4, c. 36].
HeKOpHeBBIe MMOAKOPMKH HeO6XO}II/IMBI Ha ONpEACICHHBIX
CTagusAX POcCTa, KOorja HabIIogaeTCs BBICOKAs MOTPEOHOCTH
B IUTATCJIbHBIX BEHICCTBAX Y paCTeHHﬁ, a TaK»X€ B Ci1ydasx,
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KOrJla KOpHEBAasi CUCTEMa HE MOXKET UCIOIb30BaTh dJIEMEHTHI
MUATaHUS U3 IOYBBL [I[puMeHeHre yI0OpeHUH B 3aCY IUTHBBIX
ycnoBusiX 3(G(OEKTUBHO U HEOOXOMUMO JII MHTCHCU(DHUKA-
LUK OTpaciu BUHOTpanapcTsa [5, ¢. 1; 6, c. 610; 7, c. 37], Tak
KaK OTCYTCTBHME WJIM HEJAOCTATOK OJHOTO WU HECKOJbKUX
MaKpO- U MUKPO3JICMEHTOB OTpa)kaeTcs Ha (pOpMHUpPOBAaHUU
FEHEPATUBHBIX OPTaHOB, B UTOI'€ — HA MPOJYKTUBHOCTHU pac-
teHuit [8, c. 19; 9, c. 11; 10, c. 52; 11, c. 40; 12, c. 320; 13,
c. 100; 14, c. 94; 15, c. 67].

Lenp uccnenoBanuii — ycTaHOBJICHUE BIUSHUSI HEKOPHE-
Boro nutanus ynoopenusmu «ILianradon» u «bopormirocy»
Ha XO3SICTBEHHO-IICHHBIEC MTOKA3aTeIN BUHOTpaja Mpu opo-
meHuu B ycnosusix Cesepo-3amnaanoro [Ipukacnusi.

MeToaoJiorusi u MeToabl ucciienoBanusi (Methods)

UccnenoBanusi MpOBOAUIIMCH Ha CBETIO-KAIITAHOBBIX
nouBax (BuHorpagHuk ®I'BHY «ITADHIL PAH») B 2015—
2019 rr. OnmbIT 3a70KE€H MO METOAY «JEJSIHKa — KYCT» C



T TTY Y ™

g
Agrarian Bulletin of the Urals No. 03 (194), 20- .

PEHIOMU3HMPOBAHHBIM PACIIOJIOKEHUEM 10 cxeme 4,0%x2,0 M
(1250 mrt/ra) Ha momanu 0,3 ra. Kyiasrypa BHHOTpaja BbI-
pammBaeTcsl Ipu MojuBe 5-9 pa3 3a Bereranuio HOPMOM
600,0—-800,0 m3/ra. Kaxaplii To1 mepe/; YKphIBAHUEM BHHO-
rpaga Ha 3uMmy nposogumics moiue (1000 m*/ra). Paccma-
TPUBAIIACH 3 PaiOHMPOBAHHBIX copTa (pakTop A): paHe-,
cpenne u no3auecnensiit (Konpsinka, Pusamar, MockoBckuit
COOTBETCTBCHHO) M 3 BapwaHTa 00pabOTKH B TPEXKpaTHOMH
noBTopHOoCTH ((paktop B): ymobpenusmu «I[lmanTadon,
«bopomitrocy u coBMecTHOEe nmpuMeHenue «Ilmantadon + bo-
poIuTIOC». 3a KOHTPOIIb B3siTa 00paboTka Bogoi. Cpoku mpo-
BEJICHHU S ITOJIKOPMOK MPECTABIICHBI B TadIuUIE 1.

HexopHeBble MOAKOPMKH MPOBOAMIN Ha (OHE TOJIHOTO
MuHepasbHoro nuTanus asodockoit N, P, K, koTopas BHO-
cuiack 2 pasa B TeucHue Beretanuu (100 kr/ra Ha OHY MO~
KOPMKY). Y100peHUst IPUMEHSIIN B BHJIE BOJHBIX PAaCTBOPOB
¢ kouneHTpanuei: «[Inantapon» — 0,3 %, «boporrocy —
0,1 %. «boporuttoc» conepxut 60op B opranndeckoii Gopme,
CHHM)KAeT PHUCK (PUTOTOKCHMYHOCTH, TIO3BOJISIET YJIydIlaTh
(bopMHpOBaHUE TUIOJIOB U IIPEAOTBPAIIATH TOPOIICHHE STO/I.
«[TnanTadon» Ha Bcex CTalusIX pa3BUTHUs pacTeHUH obecre-
YUBaeT NOTPEOHOCTh B PA3IMYHBIX JJIEMEHTaX, MOBBIIIAET
YPOKaHOCTB M Ka4ECTBO POy KIINH.

Tabnuua 1
Cpoxn npoBefieHNsT HEKOPHEBBIX MOZKOPMOK YX0OpeHNIMI HOBOTO MOKOIeHN 110 (pa3aM pa3BUTHUSA BUHOTPaja
No Bapuant ®a3a npuMeHeHus Ynoopenue Hopwma, (kr, ja/ra)
Ilepen uBeTeHueM
Hauvaio npetenus
1 |Koutpons O06pa3zoBaHue Arox - -
Hauano co3zpeBanus
3a 15-20 cyTok 10 yOOpKu
[lepen uBeTeHmEM «ITmartadom» 30:10:10 3,0
Hayano userenus «ILmantadon» 10:54:10 3,0
2 |«IlmanTadom» Ob6pa3oBaHue SITox «ITmantadom» 20:20:20 3,0
Hauaso co3zpeBanus «ITmanradom» 5:15:45 3,0
3a 15-20 cyTok 1m0 yoopku «Ilmantadom» 5:15:45 3,0
Hauaso niBetenus «bopomoc» 1,0
3 | «bopommrocy
O6pa3oBaHue SITox «bopormmoc» 1,0
Ilepen uBeTeHneM «ITmanTadom» 30:10:10 3,0
Hauano userenus «boporiocy 1.0
«ITnanTadomn» 10:54:10 2,5
4 «ITmanradom» + «bopo- «Bopommoc» 10
II0CH Obpazosante srox «TTnantadom 20:20:20 3.0
Hauasno co3peBanus «[Tnanradom» 5:15:45 3,0
3a 15-20 cyTok 10 yoopku «Ilmantadom» 5:15:45 3,0
Table 1
Dates of non-root top dressing with new generation fertilizers by grape development phases
No. Option Application phase Fertilizer (kNg?;/r;]z;z)
Before flowering
The beginning of flowering
1 |Control Berry formation - -
Ripening start
15-20 days before cleaning
Before flowering “Plantafol” 30:10:10 3.0
The beginning of flowering “Plantafol” 10:54:10 3.0
2 |*Plantafol” Berry formation “Plantafol” 20:20.:20 3.0
Ripening start “Plantafol” 5:15:45 3.0
15-20 days before cleaning “Plantafol” 5:15:45 3.0
“ " The beginning of flowering “Boroplus™ 10
I Boroplus Berry formation “Boroplus” 10
Before flowering “Plantafol” 30:10:10 3.0
N T
4 hf;l,?maf of” + "Borop- Berry formation “Boroplus” 10
“Plantafol” 20:20:20 3.0
Ripening start “Plantafol” 5:15:45 3.0
15-20 days before cleaning “Plantafol” 5:15:45 3.0
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Tabnuna 2
BrnusHue HeKOPHEBOIO NMUTAHNA HA YPOXKAITHOCTh COPTOB BHOTpaja, 2015-2019 rr.
YpoxxkallHOCTb, T/Ta
N ~ + ~ I ~ + ~ R ~ + ~
= 51253 = 5125 = | 5|23
= S 2 |EZ| o = S S EZ| o A S 2182 o m
S| e 2|28 2| 2| S| B2 | 2T E|RE &<
an = = < = = & = = s E = g* = = =] = =N = PN
& = ) = O o = = ) = O ) o = <) = O 5 SHES)
s | 5|25/ 5| 5| 8| 5|55/ 8| 3| E| 555 5|22 |8
al =R = = I e =B =
Koapstaka Puszamar MockoBckuit
2015 . 90 [10,3 171 | 18,7 13,8 | 9,8 | 159 (19,9 20,6 | 16,6 | 85 |12,0| 17,9 | 19,6 | 14,5|0,7|0,7]0,7
2016 1. 6,8 1104 (12,2]16,5]11,5| 6,6 | 12,6 14,0 (18,0 12,8 | 8,0 | 11,7 | 13,0|16,4|12,3]0,6|0,7|0,6
2017 1. 10,1 (12,21 15,1 [ 19,8 | 14,3 | 7,6 | 9,6 | 15,8 16,9 [ 12,5]| 9,9 | 159 |16,2| 174|149 [0,7]0,6 | 0,7
2018 . 12,2152 (10,4172 13,8 11,0| 8,6 | 7,5 [10,5] 94 |10,9 |33,0|21,7(36,3|255(1,3]0,5]0,7
2019 . 109 (12,4133 | 98 | 11,6 | 14,1 | 18,6 | 17,2 | 16,4 | 16,6 | 10,0 | 11,8 | 13,2 | 8,6 | 10,9 0,6 | 0,9 0,7
Bepennem | g¢ 1121 | 136|164 (13,0 98 | 13,1149 |16,5]13.6| 9,5 | 169 | 164 | 197 | 15,6
3a 5 et
EKKOHTPO- | | p 31438 +66| — | — [433|+51|+6,7| — | — |+74|+6,9|+102
JI10, T/Ta
i}g‘ﬁzmpo‘ — [423,50438.8(+67,3] — | — |+337+52,01+684| — | — |+77,9]+38.9+107,4
Table 2
The influence of foliar nutrition on the yield of grape varieties, 2015-2019
Productivity, tons per 1 hectare
S S S
. . . .| ® . . R
IS s S SR| 5 IS = 133 5 IS = S |3R| § 0y
) 3 S IR § S 3 SR g) S 3 S IR § OO @)
X 5 X
Kodryanka Rizamat Moskovskiy
2015 2. 9.0 103|171 |18.7]13.8] 9.8 |159]199(20.6|16.6| 85 |12.0|17.9|19.6|14.5|0.7]10.7|0.7
2016 2. 6.8 |104]12.2116.5|11.5| 6.6 |12.6|14.0|18.0|12.8| 8.0 | 11.7 | 13.0| 164 12.3]10.6|0.7|0.6
2017 a. 10.1 | 122151 | 198|143 | 7.6 | 9.6 | 158|169 |12.5| 99 |159|16.2| 174|149 0.7|0.6|0.7
2018 2. 1221152104172 13.811.0| 8.6 | 75 [ 10.5| 94 | 10.9|33.0|21.7 |36.3255|1.310.5|0.7
2019 . 109124 13.3| 98 | 11.6 | 14.1 | 18.6| 172|164 |16.6|10.0|11.8|13.2| 86 |10.90.6|0.9|0.7
5 years on 9.8 | 121|136 16,4 13.0| 9.8 |13.1|14.9|16.5|13.6| 9.5 |16.9|16.4|19.7| 156
average
+ to control,
tons per — | +2.3|+3.8|+6.6| — — | +3.3|+5.1|+6.7| — — | +74|+6.9|+10.2
1 hectare
;}’0 control, | \\>35l1388+673| — | — [+33.7]+52.00+68.4 — | — |+779|+38.9]+1074

3akIagKy OIMbITa M CTATUCTUYCCKYIO0 00pabOTKY JaHHBIX
npoBoauau o metoauke b. A. JlocriexoBa. YueTsl u HaOmr0-
IIEHUsT OCYIISCTBISLIN 1o Metomuke M. A. JlasapeBckoro.
MaccoBy10 0O caXxapoB U TUTPYEMOI KUCIIOTHOCTH B COKE
SITOJT HAaXOJHUIIA 10 METOAMKE OMOXHMHUYECKOTO HCCIICIOBA-
Hus pactenuid A. M. EpmakoBa. Conepxanust Butamuna C B
SITO/IaX BUHOT'PAJIa OMIPEISISAITN 0 METOIUICCKIM YKa3aHH-
SIM OTIPEICTICHN S Ka4eCTBa PACTHTEIFHON TPOTYKITHH.

Pesyabrarsl (Results)

YCTaHOBIICHO, YTO HEKOPHEBBIC IMOJKOPMKH MaKpO- H
MHKPORIIEMEHTAMH 3HAYUTEIBHO TMOBBIIIANN yPOKAWHOCTH
BHHOTpaaa. [IpoBeCHHBIN TUCTICPCHOHHBIN aHaIH3 BBISTBUI
BIUSHHE cOpTa (hakTop A), KOTOPOE MPOSIBISAIOCH KaXkKIBIH
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roz U3 IATH JeT uccaepoanuil. B 2015 r. mpu HCP05 o (hak-
Topy A = 0,7 T/ra IPEeUMYIIECTBO TI0 YPOXKAINHOCTH Cpenu
copToB nmen copt Puzamar. CpenHsist ypoxaiiHOCTb 110 BapH-
aHTaM ombITa cocTaBuia 16,6 T/ra. Heckompko ycryman emy
0 ypoXKaiftHOCTH copT MockoBekuii — 14,5 1/ra. Y copra Ko-
NIpsTHKA yPOXKaHOCTH OBlTa MUHUMAaNbHOH — 13,8 T/Ta. B cie-
JYIOIIME TOAbl JaHHAsl TeHJEeHUMs coxpaHuiack. B 2016 r.
ypoxaitHocTb copToB Pu3amar u MockoBckuit Obia 12,8 u
12,3 1/ra COOTBETCTBEHHO, MUHUMAJBHAS YPOXKAITHOCTD OT-
meuena y copta Koxpsanka — 11,5 1/ra. HCP 1o pakTopy A
coctasux 0,6 T/ra. B 2017 1. ypoxkaitHocTh copta MOCKOB-
CKMI ObLIa BBINIE 1O CPABHEHMIO C MPEIBIIYIIAM TOIOM,
HamOobIIee 3HaUeHUe B onbiTe — 14,9 1/ra. CopT Pusamar c
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Ta6muna 3
dNeMeHThI CTPYKTYPBI ypOKas BUHOTPaja, cpegHee 3a 2015-2019 rr.
Bapuant KoJinyecTBo siroj B rpo3iu CpeaHsisi Macca rpo3iu TopomucThIX AToj
HTyk | + Kk KOHTpo0, % | 'pamMmoB | + K KOHTpoa10, % | ITyK | + K KOHTpPO.110, %
Koapsinka
KonTpoib 88,3 — 366,3 — 18,3 -
«ITnantadon» (IT) 94,0 +6,5 379,9 +3,7 16,1 —12,0
«bopormrrocy (B) 121,9 +38,1 508.9 +38.,9 11,9 -35,0
«natnagom + 144,1 +63,2 597,7 +63,2 9.4 48,6
«bopomrocy
Puzamar
KonTpoinb 91,3 — 529,3 - 23,6 -
[MmanTadon (I1) 102,3 +12,0 641,7 +21,2 38,0 +61,0
bopomioc (b) 123,3 +35,0 757,1 +43,0 7,8 -66,9
«Inaaagom + 127.9 +40,1 715,8 +35,2 13,5 —42,8
«boporntocy
MockoBckuii
KonTtpons 93,8 — 487,0 — 72 -
[TnanTadon (I1) 97,7 +4,2 533,2 +9,5 7,9 +9,7
Bopormioc (B) 103,2 +10,0 5937 +21,9 4,6 -36,1
«natnagom + 113,9 +21,4 649,0 +333 53 26,4
«boporocy
Table 3
Elements of the structure of the grape harvest, average for 2015-2019
Option The nEJnm;)Engﬁemes The average mass of the bunch Small berries
Pieces | * to control, % Grams | *tocontrol, % | Pieces | * to control, %
Kodryanka
Control 88.3 — 366.3 — 18.3 —
“Plantafol” (P) 94.0 +6.5 379.9 +3.7 16.1 —12.0
“Boroplus” (B) 121.9 +38.1 508.9 +38.9 11.9 —-35.0
Plantafol "+ 144.1 +63.2 597.7 +63.2 9.4 48,6
oroplus
Rizamat
Control 91.3 — 529.3 — 23.6 —
“Plantafol” (P) 102.3 +12.0 641.7 +21.2 38.0 +61.0
“Boroplus” (B) 123.3 +35.0 757.1 +43.0 7.8 —66.9
Planiafol "+ 1279 +40.1 715.8 4352 135 42,8
oroplus
Moskovskiy
Control 93.8 — 487.0 — 7.2 —
“Plantafol” (P) 97.7 +4.2 533.2 +9.5 7.9 +9.7
“Boroplus” (B) 103.2 +10.0 593.7 +21.9 4.6 -36.1
Plantafol " 113.9 214 649.0 +33.3 53 26.4
oroplus

ypoxaiiHocThio 12,5 1/ra yerynui copram Koapsinka n Mo-
ckosekuit mpu HCP , o ¢aktopy A = 0,7 1/ra. Makcumaib-
Hasg YpO’KallHOCTh B ONBITE 3a BECh MEPHOA HCCIETOBaHUI
noxyuena B 2018 r. y copra Mockosckuii — 25,5 1/ra. Ypo-
XalHOCTh copTa Puzamar Oblila MUHMMAaJIBHOM 32 Bce BpeMs
npoBeneHus yuetos — 9,4 1/ra. B Texyiem roay npeumyiie-
ctBo 110 paktopy A nipu HCP ;= 0,6 umen copt Pusamar npu
cpenHeit ypoxaitHoctu 16,6 1/ra.

JevicTBue dakropa B mposiBHIIOCH B TIOJNIYYEHUH 3HAYH-
TEJIBbHBIX MPUOABOK YPOXKAHHOCTH y BCEX COPTOB B ONBITHBIX
BapUaHTax MO CPABHEHUIO C KOHTPOIbHBIMU. B 2015 1. cTaTu-

CTHUYECKH JIOKa3aHO IPEBBILICHNE YPOXKAHHOCTH HA BapuaH-
Tax ¢ MPUMEHEHHEM HEKOPHEBOTO MMUTAHUS HaJ KOHTPOJIEM:
npu HCP , o pakTopy B = 0,7 1/ra npubaska ypoxaiiHoCTH
cocraBwia ot 3,6 no 10,5 1/ra. [TonoxutenbHblii 3GPexT oT
COBMECTHOTO MPHUMEHEHHUs YIOOpeHUN HEKOpHEBOro MAei-
CTBUS1, KOTOPBIH OBbLII OTMEYEH B MOBBIIICHUH YCTOHYNBOCTH
BUHOTpaja K ouanymy, ormedeH B 2016 1. (+9,9 1/ra x KoH-
tpomo npu HCP , o ¢aktopy B = 0,7 1/ra). CymecTBenHbIi
3¢ (GeKT OT IPUMEHCHHU T HEKOPHEBOTO MU TAHKS OBLJI Oy YCH
B 2017 r. Ha BapyaHTEe COBMECTHOTO IPUMEHEHHUs YA0OpeHU I
(+8,8 1/ra k konTpomto npu HCP , mo daxropy B = 0,6 1/ra).
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Tabnmuua 4

ATPOTEXHONIOT U

buoxnmMuyeckunii coctas Arof BUHOIpajia MOJ elicTBMeM HEKOPHEBOT0 MUTAaHN, cpegHee 3a 2015-2019 rr.
Maccosas jxoJis, %

-

= ><

z >

o e > e 2 = @) 2

E E E : E g 2 5 = § ] 5
Ne Bapuant z 3 = g s | £ S = S = = & | CKkm*

ok ZE | 55| 2 = g = g z g

S8 Z |28| Z | S| E|=| 2| £ 2

= s« 2 “ z s @

g 4 | E H H H A H

: g

an

Koapsinka
1 | KonTpoib 9,0 - 13,4 — 10,2 — 0,54 - 33,0 - 18,9
2 | «Ilnantadomn» 47 | -43 | 148 | +1,4 | 124 | +2,2 | 0,54 | 0,00 | 28,6 | —4,4 23,0
3 | «bopormmiocy 5,9 -3,1 | 18,8 | +54 | 14,6 | +44 | 040 | -0,14 | 44,0 | +11,0 | 36,5
4 | «Ilmartadom» + «boporarocy 50 | =40 | 157 | +2,3 | 129 | +2,7 | 0,51 | -0,03 | 352 | +2,2 253
Puzamar
1 | KouTpoinb 3,9 — 15,9 — 11,9 - 0,40 - 30,1 - 29,8
2 | «ITnantadon» 4.1 +0,2 | 150 | =09 | 14,7 | +2,8 | 0,33 |-0,07 | 26,4 | 3,7 | 44,5
3 | «bopormmtocy 50 | +1,1 | 191 | +3,2 | 15,5 | +3,6 | 0,35 | -0,05| 26,4 | 3,7 | 443
4 | «Ilnantadon» + «boporarocy 42 | +0,3 | 185 | +2,6 | 16,2 | +4,3 | 0,35 | -0,05| 264 | -3,7 46,3
MocKkoBCKHI

1 | KonTpons 4,0 - 15,7 — 13,5 — 0,48 - 14,0 — 28,1
2 | «IlmanTadom» 43 | +0,3 | 152 | -0,5 | 159 | +24 | 0,44 |-0,04| 16,8 | +2.,8 36,1
3 | «boporroc» 47 | +0,7 | 18,5 | +2,8 | 15,2 | +1,7 | 0,82 | +0,34| 19,6 | +5,6 18,5
4 | «Ilnantadon» + «boporutrocy 44 | +04 | 138 | -1,9 | 143 | +0,8 | 0,59 |+0,11 | 224 | +84 | 24,2

* CKH - caxapoxucnomuotii uHOeKc.

Table 4
The biochemical composition of grapes under the influence of foliar nutrition, the average for 2015-2019

Mass fraction, %
_é ° é ° ° ° o S | sugar
No. Option 29 € P € s | E = € E € | acid
% = E % E A ; < g g ; index
2 + 3 +H + + > +
Kodryanka
1 | Control 9.0 - 13.4 - 10.2 - 0.54 - 33.0 - 18.9
2 | “Plantafol” 47 | —43 | 148 | +14 | 124 | +2.2 | 0.54 | 0.00 | 28.6 | —4.4 | 23.0
3 | “Boroplus” 59 | 3.1 | 188 | +5.4 | 146 | +4.4 | 040 | -0.14| 44.0 | +11.0 | 36.5
4 | “Plantafol” + “Boroplus” 50 | —4.0 | 157 | +2.3 | 129 | +2.7 | 0.5 |-0.03| 352 | +2.2 | 253
Rizamat
1 | Control 3.9 - 15.9 - 11.9 - 0.40 - 30.1 - 29.8
2 | “Plantafol” 41 | +0.2 | 150 | =09 | 14.7 | 2.8 | 0.33 | -0.07| 26.4 | -3.7 | 44.5
3 | “Boroplus” 50 | +11 | 191 | 3.2 | 155 | 3.6 | 0.35 | -0.05| 264 | -3.7 | 44.3
4 | “Plantafol” + “Boroplus” 4.2 | 0.3 | 185 | ¥2.6 | 16.2 | +4.3 | 0.35 |-0.05| 26.4 | —=3.7 | 46.3
Moskovskiy
1 | Control 4.0 - 15.7 - 13.5 - 0.48 - 14.0 - 28.1
2 | “Plantafol” 4.3 | 0.3 | 15.2 | =05 | 159 | +24 | 044 |-0.04| 16.8 | +2.8 | 36.1
3 | “Boroplus” 4.7 | +0.7 | 185 | 2.8 | 15.2 | +1.7 | 0.82 | +0.34| 19.6 | +5.6 | 18.5
4 | “Plantafol” + “Boroplus” 44 | +04 | 138 | -1.9 | 143 | +0.8 | 0.59 | +0.11| 224 | +8.4 | 24.2
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B 2018 r. neiictBue ynoopennii «Ilnanradoia» B UncToM BUae
u coBMecTHO ¢ «bopormmtocom» OBIIIO MPaKTUYECKH OJUHA-
KOBBIM: +7,5...4+9,9 T/ra K KOHTPOJIBLHOMY BapHaHTy. Makcu-
MaJIbHYIO NPUOABKY ypo)Kas B CPeHEM 3a IIATh JIET y BCeX
COpPTOB 00ECIEYMII0O COBMECTHOE NMPHUMEHEHHE YIOOpEeHMN:
oT +6,6 T/ra kK KOoHTpOIt0 y copta Kompsiaka mo +10,2 1/ra
y copta MockoBckuit. MuHNMaJIbHAs TpUOaBKa ypoxKast 1o-
JydeHa Ha BapuaHTe ¢ ucnosnb3oBaHueM «llmantadona» y
copra Konpsiaka: +2,3 1/ra (+23,5 %) k xoHTpoto. CpenHsis
ypokaitHocTs 3a 20152019 rr., a Takke npudaBKka K KOHTPO-
JIIO TI0 COpPTaM MPUBEAEHBI B Tabaume 2.

BbIsiBIIEH TakKe TOJIOKUTENBHBIA d(QGEKT MpUMEHEHUs
ynoopenuit «Ilnanradon» mn «boporurroc» Ha CTPYKTYpY
2JIEMEHTOB ypoykaitHocTH (Tabnuna 3).

HexopheBble nonkopmMkn ynoopenusmu «Ilnanradon» n
«boporutroc» B YMCTOM BHJIE TAKKE CIIOCOOCTBOBAJIN YBEIH-
YEHUIO KOJIMYECTBA SITO/l B IPO3/IH Y BCEX TpeX copToB. Tak,
ucrnionb3oBanue «Ilmanradoay NpuBeIo K yBeJINISHUIO KO-
JuuecTBa sAron Ha 6,5 % y copra Koapsinka, na 12,0 % —y co-
pra Puzamar, Ha 4,2 % —y copta MockoBckuii. Ha Bapuantax
¢ npumeHeHneM «boporiocay B YMCTOM BHJIE KOJIHYECTBO
SATOJ| B TPO3/1M OBLIO 3HAYMTEIBHO BBILIE, YEM Ha BapHaHTaxX
¢ «[Tnantadomaomy.

CoBMecTHOE HCIIOIb30BaHKuE yJ00peHuil y copra Ko-
JIpSTHKAa COCOOCTBOBAJI0 MAKCHMAJIbHOMY YBEIHUCHHIO KO-
JIMYecTBa Aroj B rpo3/u, KoTopoe coctaBuiio 63,2 %. Y co-
proB Puzamatr u MOCKOBCKHI COBMECTHOE NpPHUMEHEHHUE
yIOOPCHUI YBETUYHIIO KOJTUYECTBO sT0/ B rpo3nu Ha 40,1 u
21,4%, COOTBETCTBEHHO.

Hexopuessle nogkopmku «IInanradonom» n «boporutio-
COM» B YHCTOM BH/IE CITIOCOOCTBOBAJIN YBEIMUCHHIO KOJINYE-
CTBAa ATOJ B TPO3/IM Y BCEX TPEX COPTOB. Tak, UCTIOIb30BaHME
«[TnanTadona» NpUBeENIO K yBEIMUYCHHIO KOJMYECTBA S0/ Ha
6,5 %y coptaKonpsinka, na 12,0 %—y copra Puzamar, na4,2 % —
y copta MockoBckuii. Ha BapuanTax ¢ npumenenuem «bo-
POILTIOCa» B YUCTOM BHUJE KOJIMYECTBO ATOJ B IPO3HU OBLIO
3HAUMTENIBHO BHINIE, YeM Ha BapuaHtax ¢ «llmantadorom».

HexopHeBoe nuTaHWe OKa3allo 3HAYMTEIbHOE BIIHMSHHE
Ha cpenHiolo maccy rposau. Ilon apeiicrBuem «Ilnantado-
Jla» Macca Ipo3Jii, B CPEJHEM IO COpTaM, yBEIMYWIACh Ha
4,2...12,0 %, nox Bausuuem bopomtoc — Ha 21,9...43,0 %.
CoBMecTHOE MPUMEHEHHUE YA0OPEHNH yBEINYHIIO CPEIHIO
Maccy rpo3au Ha 33,3...63,2%.

[Tpumenenue «boporuroca» B 4UCTOM BUJIE U COBMECTHO
¢ «I[Tnanradonom» crocoOCTBOBAIO CHUKEHHIO KOJIMYECTBA
TOPOIIMCTBIX IO B TPO3JIsIX BUHOrpaja. Y copta Koapsinka
MPOLICHT TOPOIIEHHUS 110 OTHOIIECHHIO K KOHTPOJIIO CHUBUIICS
Ha 35,0-48,6; y copta Puzamar — Ha 42,8—66,9; y copra Mo-
cKOoBCcKMH — Ha 26,4-36,1. Hcnonbs3oBanue «I[Inanradona»
YBEIMYMJIO MPOLEHT FOpoIUCThIX sArox Ha 61,0 % y copta
Pusamar u Ha 9,7 % y copra MocKOBCKHIA.

AHanu3 JaHHBIX TO0Ka3all, 4TO B 3aBHCUMOCTH OT IIpH-
MEHSIEMBIX YZ00pEeHU ypOBEHb HEPACTBOPUMBIX CYXHX Be-
LIECTB B Sr0Aax BHHOTPaJja B CPEAHEM 3a ISTh JIET UCCIe-
noBaHuil Bapeuposai ot 4,0 % 10 9,0 %. Y copra Kogpsinka
NPUMEHEHNE HEKOPHEBOTO IMHUTAHWS CHU3WIO JAHHBIH IO-
kazarenb Ha 3,1-4,3 % 1Mo cpaBHEHHUIO C KOHTpOJIEeM. Y CO-
proB Puzamar u MOCKOBCKHI HEKOPHEBBIE MOAKOPMKH CIIO-
cOoOCTBOBaJIM MOBBILICHUIO MaCCOBOW JIOJM HEPACTBOPUMBIX

g ™
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cyxux BemecTtB Ha 0,2—1,1 %. MakcumanbHble 3HaUCHUS y
000MX COPTOB OTMEUYCHBI Ha BapuaHTe ¢ NpuMeHeHueM «bo-
poruttoca» (5,0 u 4,7 % COOTBETCTBEHHO).

Ha coneprxanue pacTBOPUMBIX CyXHX BEIECTB HEKOPHE-
BbIE MMOJKOPMKH BIIMSIJIM HEOJHO3HAYHO. MUKpOyno0OpeHue
«boporutroc» B 4MCTOM BHJIE YBEJIMYMBAJIO JIAHHBIH IOKa-
3areinb y BeeX copToB (2,8—5,4 % K KOHTPOIII0), COBMECTHOE
npuMeHeHue ynoopenuii — y coproB Konpsuka u Puzamar
(2,3-2,6 % COOTBETCTBCHHO), KOMIUJICKCHOC YI0OpCHUE
«[TnanTadon» — mume y copra Koppsinka (radnuna 4).

HexopHeBoe nmuTaHue B ONBITE 0Ka3aJI0 MOJIOKUTEIBHOE
BIIMSTHUE Ha COZIEPIKaHUE caxapoB B Arojax BuHorpazaa. [lox
BiusinueM «llnantadona» maccoBas J0Js1 caXxapoB MPEBbI-
cuJia KOHTPOJbHbIE 3HaueHus Ha 2,2-2,8 %, «bopormntocay —
Ha 1,7-4,4 %. Ilpu coBMECTHOM NpPUMEHEHUH YIAOOpEHHI
conep:kaHue caxapos yBenuumsiochk Ha 0,8—4,3 % 1o cpaBHe-
HUIO C KOHTPOJIEM.

V¥ coproB Konpsinka u Puzamar noa neiicTBueM HEKOpHE-
BOr'0 MUTAHMS CHU3WJIOCH COJEP)KaHUE KHCIOT B Arojax Ha
0,03-0,14 %. Ilpu ucnonb3oBanuu «boporuiocay B YUCTOM
BuJie n coBMecTHO ¢ «[lmanradosom» KHCIOTHOCTH SITOX Y
copta MockoBckuii noBbicuiack Ha 0,11-0,34 %, a npumene-
nue «[Inanradona» ymenpuniio 3tot nokasaress Ha 0,04 %.

Ha conepxanue Butamuna C y coptos Koapsinka u Mo-
CKOBCKMH TIOJIOKHUTEIBbHBIM 00pa30M HOBJIHSUIN TIOJKOPMKH
ynobpenueM «boporurroc» B YUCTOM BHJIE M COBMECTHO C
«ITnanTadonomy». Ilog nx nelcTBrEeM 3HaYEHUS TTPEBBICHIIN
KOHTpOJIbHBIE Moka3atenu Ha 2,2-11,0 %. Ha conepxkanue
Butamuna C B srojjax BUHOrpaaa copra Pusamar ynoOpenus
MOBJIUSIIM OTPULATENBHO: —3,7 % 1O CPaBHEHUIO C KOHTPO-
JIeM Ha BCEX BapHaHTaXx OIlbITa.

OCHOBHBIM T0Ka3aTelieM 3pEJIOCTH SIT0Jl CUUTAETCs ca-
xapokucinoTusli uHIeke (CKU), T. e. oTHoOmeHHe caxapos
k kucinoTtaMm. OntumaneHele 3HadeHuss CKM — ot 25 no 30.
Mo pe3ynbraraM NATUIETHUX MCCIICIOBAHUN BBISIBICHO, YTO
aroisl coproB Puzamar m MockoBckuid o0najganu HauwiIyd-
IIMMH BKYCOBBIMH Ka4eCTBaMU Ha BapHaHTax 0e3 mpuMeHe-
Hus ynoopenuii, a y copra Kogpsaka CKU cocrasui myumiee
3HAYEHHE IPU COBMECTHOM ITPUMEHEHUH Y100peHHUH.

Takum 00pa3oM, BBISIBICHA HEOJHO3HAUHAs peaKLus
COpPTOB BHHOI'paja Ha NMPUMEHEHHE HEKOPHEBOTO MMHMTaHUs
ynobpenusimu «IInanradom» n «bopormmtocy. HekopHeBble
MOAKOPMKH CIOCOOCTBOBAJIM 3HAYUTEILHOMY YBEINYCHUIO
MacCOBOH JI0JIM CaxapoB y BCEX COPTOB, a IpuMeHeHue «bo-
poruIIoca» B YMCTOM BHJe U coBMecTHO ¢ «Ilnmantadomom»
TIOJIO’KUTEIIBHO MOBJIUSIIO Ha cojiepkanne BuTaMuHa C B siro-
nax BUHOrpajaa. CaxapOoKHUCIOTHBIA MHJEKC y copToB Pusa-
MaT 1 MOCKOBCKHII UMeIl ONTHMAaJIbHbIC 3HAYCHUS HA BapH-
aHTe 0e3 ucrob30BaHus ynoopeHuii, a y copra Konpsiuka —
Ha BapHaHTE C COBMECTHBIM MX IIPUMEHEHHEM.

Oo6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

WTorn MHOTOJNETHUX MCCIICIOBAHUN CBHJIETEIIBCTBYIOT,
YTO IIPUMEHEHHe Ha (POHE KOPHEBOrO MUHEPAIBHOI'O MUTA-
nust N P K, HeKOpHEBBIX MOIKOPMOK MHKPOYIOOpEHHEM
«boporutrocy (1,0 51/ra) COBMECTHO ¢ KOMIIIEKCHBIM y100pe-
nueMm «IlnmanTadomn» (3,0 xr/ra), oOecriedynBarONINX MOBBIIIE-
Hue ypokaitHocTH Ha 67,3-107,4 %, siBnsitorcst 9 (heKTHBHBIM
METO/IOM YMPaBJICHUS MPOAYKIIMOHHBIM IPOLECCOM BHHO-
rpaja B apuaHbIX ycnoBusx Cesepo-3anagHoro [Ipukacnus.
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Abstract. Scientific novelty and practical significance. The research area is relevant due to the fact that in viticulture the
use of new water-soluble complex fertilizers in chelated form is not yet widespread due to their insufficient knowledge. In
this regard, it became necessary to determine their influence on the basic vital processes of grape plants in arid conditions.
The purpose of the research is to identify the effect of foliar nutrition by “Plantafol” and “Boroplus” fertilizers on economi-
cally valuable grape indicators in the arid conditions of the North-Western Caspian during irrigation. Methods. Experience is
two-factor. Factor A — varieties: Kodryanka (early ripe), Rizamat (mid-ripening), Moskovskiy (late ripening). Factor B: option
1 — control (water treatment); option 2 — “Plantafol;” option 3 — “Boroplus”; option 4 — “Plantafol” + “Boroplus”. The experi-
ence was laid and statistical data processing was carried out according to the method of B. A. Dospekhov. The counts and
observations were carried out according to the method of M. A. Lazarevskiy. The mass fraction of sugars and titratable acidity
in the juice of berries was found by the method of biochemical study of plants A. I. Ermakova. The content of vitamin C in
grapes was determined by the guidelines for determining the quality of plant products. Results. The maximum yield increase
for all varieties was provided by the combined use of “Plantafol” and “Boroplus” fertilizers. The variety Kodryanka has 6.6 t/ha
for control. The variety Rizamat has 6.7 t/ha for control. Foliar top dressing contributed to a significant increase in the mass
fraction of sugars in all varieties. The use of “Boroplus” in its pure form and together with “Plantafol” positively affected the
vitamin C content in berries. The sugar acid index of the varieties “Rizamat” (29.8) and Moskovskiy (28.1) had optimal values
for the variant without the use of fertilizers, and the varieties Kodryanka (25.3) — for the variant with their combined use.
Keywords: grapes, foliar nutrition, Plantafol, Boroplus, productivity, sugar-acid index.

For citation: Polukhina E. V., Vlasenko M. V. Effektivnyy metod upravleniya produktsionnym protsessom vinograda s
ispol’zovaniem nekornevogo pitaniya v aridnykh usloviyakh Severo-Zapadnogo Prikaspiya [An effective method for manag-
ing the production process of grapes using foliar nutrition in arid conditions of the North-Western Caspian] / Agrarian Bul-
letin of the Urals. 2020. No. 03 (194). Pp. 36-44. DOI: 10.32417/1997-4868-2020-194-3-36-44. (In Russian.)

Paper submitted: 20.02.2020.

References

1. Usenko L. N., Udalova Z. V. Vozrozhdeniye vinogradarsko-vinodelcheskoy otrasli kak odno iz perspektivnykh naprav-
leniy razvitiya APK Rossii [The revival of the wine industry as one of the promising areas of development of the agricultural
sector of Russia] / Accounting and Statistics. 2017. No. 3 (47). Pp. 74—82. (In Russian.)

2. Polukhina E. V., Vlasenko M. V., Petrov N. Yu. Otsenka stepeni zasukhoustoychivosti sortov vinograda v aridnykh us-
loviyakh Astrakhanskoy oblasti [Assessment of the degree of drought tolerance of grape varieties in arid conditions of the
Astrakhan region] // Agrarian Bulletin of the Urals. 2019. No. 10 (189). Pp. 17-22. (In Russian.)

3. Ivanenko E. N., Mukhortova T. V., Polukhina E. V. Effektivnost’ vozdelyvaniya stolovogo vinograda s primeneniyem
agrokhimicheskikh sredstv novogo pokoleniya [The efficiency of cultivation of table grapes using agrochemical means of a
new generation] // Vestnik of Kursk State Agricultural Academy. 2018. No. 3. Pp. 65—69. (In Russian.)

4. Ivanenko E. N., Tyutyuma N. V. Tumanyan A. F., Polukhina E. V. Vliyaniye nekornevykh podkormok na vospriimchivost
vinograda k boleznyam v oroshayemykh usloviyakh Astrakhanskoy oblasti [Influence foliar dressing on susceptibility of
grapes to diseases in irrigated conditions of Astrakhan region] // Teoreticheskie i prikladnye problemy agropromyshlennogo
kompleksa. 2017. No. 3 (32). Pp. 31-36. (In Russian.)

5. Petrov V. S., Pankin M. L., Kovalenko A. G. Agrobiologicheskiye svoystva tekhnicheskikh sortov vinograda v usloviyakh
umerenno-kontinentalnogo klimata yuga Rossii [Agrobiological properties of technical grape varieties in the temperate conti-
nental climate of the south of Russia] / Fruit growing and viticulture of South Russia. 2018. No. 49 (01). Pp. 1-15. (In Russian.)

6. Polulyakh A. A., Volynkin V. A., Likhovskoy V.V. Geneticheskiye resursy vinograda instituta “Magarach”. Problemy i per-
spektivy sokhraneniya [Genetic resources of grapes of the Institute “Magarach”. Problems and prospects of conservation] //
Vavilov Journal of Genetics and Breeding. 2017. T. 21. No. 6. Pp. 608-616. (In Russian.)

43

sor3o[ouys91013y



ATPOTEXHONIOT U

i i i _ - g
4 Arpaprpiit Bectrik Ypara Ne 03 (194), 2020 .
b b b, b, b by

7. Dergachev D. V., Larkina M. D., Petrov V. S., Pankin M. 1. Osobennosti vegetatsii sorta vinograda otechestvennoy selektsii
“Podarok Dmitriya” v stressovykh pogodnykh usloviyakh umerenno-kontinentalnogo klimata yuga Rossii [Peculiarities of
the growing season of the grape variety of the domestic selection “Podarok Dmitriya” in the stressful weather conditions of
the temperate continental climate of the south of Russia] / Fruit growing and viticulture of South Russia, 2019. No. 58 (4).
Pp. 35-45. (In Russian.)

8. Petrov V. S., Aleynikova G. Yu., Naumova L. G., Luk’yanova A. A. Adaptivna reaktsiya na lozovi sortove v usloviya na
klimatichni promeni [Adaptive reaction of grape varieties under conditions of climate change] // Lozarstvo i vinarstvo. 2018.
No. 6. Pp. 18-31. (In Bulgarian.)

9. Pakshina S. M., Belous N. M., Smolskiy E. V., Silaev A. L. Influences of technologies of cultivation of perennial bluegrass
herbs on their transpiration in the conditions of water meadows // Biosystems Diversity. 2017. T. 25. No. 1. Pp. 9-15.

10. Mukhortova T. V., Tyutyuma N. V., Polukhina E. V., Dronik A. A. The effectiveness of the use of agrochemical prepara-
tions of the new generation “Plantafol” and “Boroplus” on grapes, depending on the varieties, weather conditions and devel-
opment phases [Effektivnost’ primeneniya agrokhimicheskikh preparatov novogo pokoleniya “Plantafol” i “Boroplyus” na
vinograde v zavisimosti ot sortov, pogodnykh usloviy i faz razvitiya] // Teoreticheskie i prikladnye problemy agropromyshlen-
nogo kompleksa. 2016. No. 4 (29). Pp. 51-57. (In Russian.)

11. Rustioni L., Cola, G., Maghradze D., Abashidze E., Argiriou A., Aroutiounian R., Brazdo J., Chipashvili R., Cocco M.,
Cornea V., Dejeu L., Eiras Dias E., Goryslavets S., Ibafiez J., Kocsis L., Lorenzini F., Maletic E., Mamasakhlisashvili L.,
Margaryan K., Maul E. et al. Description of the Vitis vinifera L. Phenotypic variability in eno-carpological traits by a Euro-
asiatic collaborative network among ampelographic collections // Vitis — Journal of Grapevine Research. 2019. T. 58. No. 1.
Pp. 37-46.

12. Ivanenko E. N., Dronik A. A. Soderzhaniye sukhikh veshchestv v plodakh yabloni i grushi pod vliyaniyem nekornevogo
pitaniya [Content of dry substances in fruits of Apple and pear under influence of foliar nutrition] / Sovremennoye eko-
logicheskoye sostoyaniye prirodnoy sredy i nauchno-prakticheskiye aspekty ratsionalnogo prirodopolzovaniya: materialy 111
Mezhdunarodnoy nauchno-prakticheskoy internet-konferentsii. Solenoye Zaymishche, 2018. Pp. 318-323. (In Russian.)

13. Guguchkina T. I., Antonenko M. V. Ispolzovaniye novykh sortov vinograda dlya vysokokachestvennykh vin yuga Rossii
[The use of new grapes for high-quality wines of the south of Russia] // Fruit and viticulture of South Russia. 2018. No. 52 (4).
Pp. 96-109. (In Russian.)

14. Ivanenko E. N., Dronik A. A. Vliyaniye nekornevogo pitaniya na urozhaynost i tovarnyye kachestva plodov yabloni v
aridnykh usloviyakh [The influence of foliar nutrition on the yield and commercial quality of apple fruits in arid conditions] //
Niva Povolzhya. 2018. No. 2 (47). Pp. 94-98. (In Russian.)

15. Gavrilova T. I. Biokhimicheskiy sostav yagod smorodiny chernoy pri nekornevykh podkormkakh “Akvarinom” // Plodo-
vodstvo i yagodovodstvo Rossii [The biochemical composition of blackcurrant berries with foliar top dressing “Aquarium™] //
Pomiculture and small fruits culture in Russia. 2017. T. 49. Pp. 66—69. (In Russian.)

Authors’ information:

Elena V. Polukhina!, junior researcher, head of the laboratory of viticulture and nursery, ORCID 0000-0002-1436-7722,
AuthorID 836820

Marina V. Vlasenko?, candidate of agricultural sciences, senior researcher laboratories of the hydrology

of agroforestry landscapes and adaptive nature management, ORCID 0000-0002-6356-2225, AuthorID 289179;

+7 927 500-53-59, vlasencomarina@mail.ru

' Caspian Agrarian Federal Research Center of the Russian Academy of Sciences, Solenoe Zaymishche, Russia

2Federal Research Center for Agroecology, Integrated Land Reclamation and Protective Forests of the Russian Academy of
Sciences, Volgograd, Russia

44



" " T Ny "

Ny,
g
DOI: 10.32417/1997-4868-2020-194-3-45-48

UDC 636.5.033
HAC code 06.02.08

Agrarian Bulletin of the Urals No. 03 (194), 2020

il il al all all

The effectiveness of the acidifier on the productivity
of broiler chickens
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Abstract. One of the urgent tasks in modern poultry farming is the search and testing of new, cheap and at the same time en-
vironmentally friendly feed additives that positively affect the productivity and health of poultry [1, p. 105]. Such additives
include acidifiers, consisting of complexes of organic acids and their salts. The range of organic acids used in our country is
large: formic, propionic, acetic, benzoic, butyric, sorbic, fumaric, succinic, citric, ascorbic, tartaric acids and others, as well as
their salts [2, p. 81. 3, p. 28. Scientific novelty. In the conditions of the “Amur Broiler” poultry farm, studies were conducted
on the effectiveness of using the Acidomyx AFG organic acid. The aim of the research was to determine the rational dosage of
the medication based on Acidomyx AFG organic acids, as well as to assess its effect on meat productivity and the livability of
broiler chickens. Methodology and research methods. The productive effect of Acidomyx AFG was assessed by the follow-
ing indicators: live weight at the age of 7, 15, 25, 35, and 41 days old; daily average increase in chickens; livestock livability,
feed costs per 1 kg of live weight gain. Results. Studies have shown that the most productive was the use of the studied medica-
tion at a dosage of 0.3 % in the starter period, 0.2 % in periods of growth and finish. The effectiveness of the medication turned
out to be the best in comparison with the control in terms of live weight by 15.8 %, average daily gain in chickens by 16.1 %,
in terms of livestock livability by 8.9 %, and in feed costs per 1 kg of live weight gain by 0.03 kg.

Keywords: broilers, organic acids, acid binding ability, formic acid, propionic acid, chicken live weight, average daily increase,
carcass weight, livability.
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Introduction

Recently, in the conditions of industrial poultry farming,
the pressure on the poultry body has significantly increased.
It is known that during the starter period, the bird has an un-
derdeveloped digestive system. It is during this period that
pathogenic microflora may develop in the lumen of the intes-
tinal tract [4, p. 52]. In this regard, the livability of chickens
depends on the sanitary state of feed, water and conditions of
maintenance [5, p.113]. Chickens are susceptible to a poten-
tially large number of pathogens, such as E. coli, Salmonella
and Clostridia. These pathogens are present in the small in-
testines of birds and compete with the host for nutrients. This
leads to a decrease in the absorption of fat and fat-soluble
vitamins of the feed, and, as a result, a drop in growth rates
and an increase in morbidity. In a struggle against pathogenic
microorganisms, feed antibiotics have become widely used,
which has led to the spread of drug resistance of pathogens.
Therefore, the search for medications that give good results in
controlling pathogenic and conditional pathogenic microflora
is an urgent task of modern poultry farming [6, p. 1].

Acidifiers based on organic acids and their salts are consid-
ered to be one of these medications.

Complexes of organic acids and their salts solve many prob-
lems that arise in industrial poultry farming: they are used for
environmentally safe conservation of feed, to reduce the acid-
binding capacity of feed components and the buffer capacity of

feed, as a substitute for feed antibiotics as organic acids inhibit
the growth and development of pathogenic microflora, have
bactericidal and bacteriostatic properties, and, unlike antibiot-
ics, the use of organic acids does not lead to the adaptation of
pathogenic microorganisms [7, p. 36]; they act as a generator of
additional energy [8, p. 50; 9, p. 46]; improve the digestibility
and assimilation of nutrients; increase poultry productivity and
reduce feed costs per unit of production. Salts of organic acids
have all the advantages of their acids, but they are more prefer-
able because they do not have an odor; because of their lower
volatility they are easier to mix with feed, and they do not cause
corrosion of metal equipment [10, p. 192; 11, p. 17].
Methods

The aim of the research was to determine the rational dos-
age of Acidomix in the feeding of broiler chickens, as well as
to assess its impact on the meat productivity and livability of
broiler chickens.

The work was carried out from November to December
2019 in the production conditions of the “Amur Broiler” poul-
try farm and at the Department of Feeding, Breeding and Pro-
duction Technology of Livestock Products of the Far Eastern
SAU.

To fulfill these tasks, a scientific and economic experiment
was conducted (table 1), in which 3 groups of broiler chickens
of the Arbor Acres cross were formed on the basis of pairs of
analogues, 50 chickens each.
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Table 1
Scheme of scientific and economic experience

Feeding conditions
Group Number of chickens The period of growing, days
1-10 11-41
Control 50 Complete feed (CF) in the farm
I experimental 50 CF + 0.2 % Acidomix AFG CF + 0.1 % Acidomix AFG
11 experimental 50 CF + 0.3 % Acidomix AFG CF + 0.2 % Acidomix AFG

The composition of the acidifiers of the control and experimental groups [12]

Table 2

Component Acidomix AFG, %
Formic acid 20.7+5
Propionic acid 12.8+5
Ammonium formate 17.5+5
Ammonium propionate 42+5
Filler 44.8+5
Table 3
Dynamics of live weight of broiler chickens during the breeding period (M + m)
Age, days Group
Control | experimental 11 experimental
At the beginning of the experiment 42 +1.50 42+ 119 42+ 0.98
7 1410+ 4.51 165.2 £ 1.88* 175.2 £2.12%*
15 486.8 + 6.11 520.1+4.95* 531.00 £ 7.11*
25 10955+ 9.14 1254.1 + 8.75* 13025+ 7.88*
35 1786.4 + 10.28 1989.4 £ 11.15* 2049.3 £12.65*
41 2170.7 £ 15.2 2454.2 + 17.2* 2513.5+21.12*
Average daily growth 51.92 58.83 60.28
Note: p'< 0.05.
Table 4
Livability of broiler chicken stock, %
Livability, %
Group . . . . .
In the first week of life For the entire breeding period
Control 96 90.0
1 experimental 100 96.0
11 experimental 100 98.0

In the room for keeping broiler chickens, the tempera-
ture regime was maintained at the level of +34...+15 °C in
accordance with the age of the bird. In the first week of life, the
length of daylight was 23 hours, then each week it decreased
by 2 hours and in the last week of growing it was 10 hours.
The relative humidity was 65 %. The microclimate in the room
was regulated using special equipment “Climate-47” and cor-
responded to generally accepted zootechnical standards. The
chickens were kept on a deep, permanent bed.

Feeding and watering of the bird was carried out freely.
Chickens of the control group received complete feed taken at
the poultry farm, balanced in terms of nutrient content in ac-
cordance with the standards. Chickens of the first experimental
group were additionally fed 0.2 % Acidomix (2 kg/t) from the
1* to the 10th day of growing, and 0.1 % (1 kg/t) in the remain-
ing period. Chickens of the second experimental group had in
their main diet 0.3 % (3 kg/t) of acidifier from the 1st to the
10th day of growing and 0.2 % (2 kg/t) of the medication from
the 11th to the 41st day of growing.

46

Acidomix AFG and Ultracide InU Plus dry belong to the
category of feed additives designed to reduce the level of
pathogenic microflora in feed and feed raw materials for pigs
and poultry.

Acidomix AFG acidifier is produced by the German com-
pany “Novus Deutschland GmbH” in the form of brown
microgranules that are not completely soluble in water. The
manufacturer of the feed additive Ultracide InU Plus dry is the
Belgian company “Nutri-Ad International NV”. Ultracide is a
beige powder with a specific smell; it does not completely dis-
solve in water. The studied acidifier is compatible with all feed
ingredients, medicines and other feed components.

The bactericidal action of acidifiers is associated with
non-dissociated acids. Formic acid has a high degree of dis-
sociation. Non-dissociated formic acid molecules, due to their
small molecular weight, quickly penetrate the cell membrane
of pathogenic microorganisms. Inside the cell, the acid disso-
ciates to form hydrogen protons and some acid residue. Exces-
sive amounts of hydrogen ions act paralytically on the life of
the microbial cell, while microbial cells lose a large amount of
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Table 5
Feed costs for raising broiler chickens
Group Total amount of feed spent for the period The cost of feed per 1 kg
of fattening per 1 chicken, kg of increase in live weight, kg
Control 3.59 165
[ experimental 3.56 145
11 experimental 3.56 142
Table 6
The economic efficiency of the use of the studied acidifiers in the feeding of broiler chickens
Indicators Grqups -
Control I experimental Il experimental
Live weight of chickens at the end of the experiment, g 2170.7 2454.2 2513.5
The number of chickens at the end of the experiment 45 48 49
Feed consumption per 1 chicken, kg 3.59 3.56 3.56
Feed consumption for the whole group, kg 176.2 176.2 175.2
The consumption of preparation, kg / t — 0.456 0.621
The cost of 1 kg of medication, rubles — 186 1511
The. cost of the medication spent for the entire growing _ 84.82 03.83
period in the group, rubles
The cost of 1 kg of chicken meat, rubles 114.0 114.029 114.027
The selling price of 1 kg of dressed chicken, rubles 180.0 180.0 180.0
Profit received per group, rubles 6447.0 77715 8125.4

energy, resulting in the termination of their reproduction and
even deat [13, p. 201]. Propionic acid with a low degree of dis-
sociation has an increased ability to form salts with potassium
and sodium, which are part of the cell membrane. During this
reaction, the stability of the bacterial cell membrane is disrupt-
ed, which either leads to its destruction, or to an increase in the
permeability for an acid with a high degree of dissociation, in
this case, for formic acid [14, p. 20].

Formic and propionic acids have different degrees of influ-
ence on pathogenic microflora. Formic acid has the most pow-
erful bactericidal effect, in addition, it effectively delays the
growth of mold. Propionic acid is the most effective against
mold, and it also promotes the growth of intestinal villi [15,
p- 205]. Propionate and ammonium formate have all the prop-
erties of their acids, from which they are formed, however,
due to a lower degree of dissociation, the salts can retain their
antibacterial activity up to the large intestine. In addition, salts
are more preferable acidifiers because they are odorless, easily
mixed with feed due to their lower volatility and solid state,
and are less corrosive in nature and better soluble in water.

In the first days of life, the bird has an underdeveloped
digestive system that is not able to fully digest food, so the
development of harmful microorganisms is possible in the Iu-
men of the gastrointestinal tract [16, p. 56]. In addition, feed
starters contain an increased amount of protein, and it is well
known that the acid-binding ability depends on its content [17,
p. 118]. In this regard, in the initial period of chickens breed-
ing, 1 kg more acidifier was added to the full-ration feed than
in the period of growth and finish (1 ton of complete feed).

The productive effect of Acidomix AFG was evaluated by
the following indicators: live weight at the age of 7, 15, 25, 35
and 41 days old; average daily growth of chickens; livestock
livability, feed costs per 1 chicken and 1 kg of live weight gain.

Results

Live weight is one of the most important indicators that char-

acterize the nutritional value of poultry feeding and health status.

Analysis of the dynamics of live weight of broilers dur-
ing the experiment showed (table 3) that the chickens of the
experimental groups in all age periods have an advantage in
this indicator compared to the control. In chickens of the first
experimental group, the live weight at the age of 7 days old
was higher by 17.2 % compared to the control; at 15th day by
6.8 %; at 25th day by 14.5 %; at 35th day by 11.4 %; at 41st
day by 13.1 %.

Indicators of live weight in the second experimental group
were higher compared to the control: at 7th day by 24.3 %; at
15th day by 9 %; at 25th day by 18.9 %; at 35th day by 14.7 %,
at the 41st day by 15.8 %.

Feeding poultry on a diet with acidifier Acidomix AFG in-
creased the average daily increase in the experimental groups
by 13.3 and 16.1 % in the first and second experimental groups,
respectively.

Monitoring of birds was carried out by visual inspection
throughout the study period, while taking account of mortality
and culling with subsequent calculation of the stock livability.

The livability of livestock for the first week of growing in
the experimental groups was 100 %, which is 4 % more than
in the control group. Over the entire growing period, the liv-
ability of the chicken population was the highest in the second
experimental group, which was 98 %, which is 8 % more than
in the control group.

The addition of new feed products in the diet of broiler
chickens contributed to a reduction in feed costs for produc-
tion (table 5): in the first and second experimental groups by
0.03 kg in both groups compared to the control.

The cost-effectiveness analysis confirmed a positive result
of feeding complete feed with the addition of acidifier com-
pared to the control. Thus, after the sale of chicken meat in
the first experimental group, the profit was 1324.5 rubles more
than in the control group. In the second experimental group,
the amount of profit received was 1678.4 rubles higher than in
the control group.
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Discussion and Conclusion

Based on these studies, it can be concluded that the use of
acidifier based on organic acids Acidomix AFG had a positive
effect on the productivity of broiler chickens. However, add-
ing an acidifier to the feed of the poultry farm in the amount
of 0.3 % during the growing period from 1 to 10 days and
0.2 % during the growing period from 11 to 41 days showed
the best result. A possible productive effect is associated with
a decrease in the acid-binding capacity of feed components

ArpapHblit BecTHUK Ypana Ne 03 (194), 2020 r.

and buffer capacity, resulting in an improvement in the work
of secreted enzymes that digest proteins. In addition, due to the
action of organic acids, the intestinal villi are stimulated, as a
result of which the feed nutrients are absorbed better, and the
conversion of feed into products decreases. Bactericidal and
bacteriostatic effects of organic acids and their salts contribute
to the improvement of chickens’ health, as evidenced by an
increase in the livability in the experimental groups compared
to the control.
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N3y4yenue BiaussHus npenapara «llpumanaxkmy
HA OPraHU3M U MOJIOYHYIO KeJie3y JIAKTUPYIIIUX KOPOB

. B. Bproxosa', H. T. Knumos!, H. A. Xoxnosa'™, 10. A. Yanisirnua'

' Bcepoccuitcknit HAyYHO-MCCTIe0BATe/TbCKUIT BeTepUHAPHBIN MHCTUTYT MATOIOTNM, papMaKOTOT M
u Tepanuu, Boponex, Poccusa

BE-mail: nina_xoxlova@mail.ru

Annomayus. IpobGnema npoMITaKTUKN U JICUCHHUS 3a00JI€BaHUI MOJIOYHOI JKeJie3bl Yy KOPOB HE TepSET CBOCH aKTyalbHO-
CTH B HacTosmee Bpems. [loaToMy mepen BeTepruHapHBIMH (hapMaKoIOTaMH CTOWT 3aa4a Pa3paOdOTKH HOBBIX JICKAPCTBEHHBIX
CpencTB I 0OpHOBI C MACTUTAMM, 00TaIAIONIUX ITUPOKUM CIIEKTPOM aHTUMHUKPOOHOTO ASHCTBHSI I MUHUMAaJIBHBIMU TT000Y-
HeIMHU 3¢ dekramu. Leasro nccnenoBanns OblTa OICHKA BIMSHUS KOMIUIEKCHOTO aHTHOAKTepuanbHOTo mpemnapara «IIpmva-
JIAKT» Ha KIMHUYECKUN CTaTyC, MOP(POOHMOXUMIUECKUE ITOKA3aTeI KPOBH JAKTUPYIOMIUX KOPOB M BBISIBICHHE pa3Aparkaroiie-
ro JCHCTBUS HAa TKAaHU MOJIOYHOM xkesie3bl. MeTomosiorus u Mmetoabl. [lociie nnTpanucrepHaabHoro BefeHus «lIpumanakray
B TEPANEBTUIECKOH (5 MJT) U TPEXKpaTHOU TepaneBTHUeckoi (15 mMi1) 103ax mpoaHATM3UPOBAHO OOIICKIMHUYECKOE COCTOSTHUE
YKIBOTHBIX M COCTOSTHHE TKaHEH MOJIOYHOM KeJe3bl, OICHEHO H3MEHEHNE Ka9eCTBEHHBIX TTOKa3aTeNei cekpeTa BBIMEHH IO CO-
JIEPYKAHUIO COMaTHYECKHX KJIETOK U B peakuy ¢ MactrecToM. Pe3ynbrarsl, morydeHHbIe B X0/ OTBITA, OBIUTH CTaTHCTHYECKU
obpaboransl. Pesyabrarsl. JlaHHBIE OCMOTpa MOKA3aJdM OTCYTCTBUE 3HAYUMBIX M3MEHEHUH KIMHUYECKOTO COCTOSHUS MO0~
MIBITHBIX YKUBOTHBIX M TKAHEH MOJIOUHOM skene3bl uepes 12, 24, 48 u 72 yaca nocie npuMeHeHus npemnapara «[Ipumanakry. Pe-
3yABTaThl MOP(HOOHOXMMUIECKOTO aHaTN3a KPOBH CBUICTEIBCTBYIOT 00 OTCYTCTBHH TOCTOBEPHBIX M3MEHEHUH depe3 72 Jaca.
Peaxrmus cexpera BEIMEHH ¢ MacTTECTOM M aHAIH3 COACPKAHMSI COMATHYECKHUX KJIETOK B MOJIOKE Y KUBOTHBIX O0CHX TPy
BBISBIJIM HAJTMYHE y UCCIIETyeMOTo Mpernapara caadopa3ipaskaromiero AeHCTBUS, MPOXOAAIIETO K 72 Jacy MOciIe IPUMEHEHUS.
B coorBerctBum ¢ nanabivu R. Miller (1977) npenapatsl 1uisi THTPaIlMCTEPHATBLHOTO BBEICHUS, BBI3BIBAIOIINE HE3HAYUTEIb-
HOE pa3Ipa’KeHNe TKaHEH MOJIOYHOH JKeJIe3bl CPOKOM He Oonee 96 4acoB, MPUTOAHBI U1 TEPAITUH MACTUTOB Y KOPOB.
KuroueBble ciioBa: «[IpuManakTy», KOMIDIEKCHBIN ITperapat, MOJIOYHAs jKele3a, MACTHUT, COMaTHIEeCKHE KICTKH, MOpdomorus
1 OMOXMMHUS KPOBH, MacTTeCT, MOJIOKO, pa3apaxaroliee JeiHCTBHE.

Jas uutuposanus: bproxosa U. B., Knmumos H. T., Xoxnosa H. A., Hammsiruaa FO. A. M3ydenne BiwstHus npenapara «IIpu-
MaJIaKT» Ha OPTaHU3M M MOJIOYHYIO KeJie3y JaKTUPYIOMNX KOpoB // ArpapHblid BecTHHK Ypaia. 2020. Ne 03 (194). C. 49-56.

DOI: 10.32417/1997-4868-2020-194-3-49-56.
Jara nocrynienus crarbu: 02.03.2020.

IHocTanoBka npodaemsbl (Introduction)
3a0omeBaHNs MOJIOYHOH KeJIe3bl KPYITHOTO POTraToro CKo-
Ta MPU3HAHBI CaMBIMH PACIPOCTPAHEHHBIMU AKYNIEPCKUMH
MaTOJIOTUSIMU, TOPMO3SIIUMH POCT POAYKTUBHOCTH KOPOB U
MOBBIIIEHUS KadyecTBa Mojoka [ 1, c. 206].

B no60e Bpemsi MpOU3BOJICTBEHHOTO HUKIIA Y KOPOB BO3-
MOXHO BO3HMKHOBEHHE MACTHTOB. 3a4acTylO TMOCIIEICTBHS
BOCTIAJICHHSI TKAaHEH MOJIOYHOM JKeJie3bl TPUBOIUT K CHIKE-
HUIO Y/IOCB U BBIOPAKOBKE BBICOKOIIPOYKTHBHBIX KHBOTHBIX
JI0 3aBepIICHHs T'€HETHYECKH 3aJI0KEHHOTO JIAKTAIlMOHHOTO
neproja, 9to coctapisier okoio 20 % oT moronoBes. Taxke
HKOHOMHYECKUE TOTEPU CKIIABIBAIOTCS M3 YMEHBIICHHUS TO-
JIOBOTO yzost o cTany Ha 8—12 % 1 CHIKeHHUs KadecTBa cOop-
HOTO MOJIOKa [2, c. 811; 3, ¢c. 21; 4, c. 666; 5, c. 181].

Ha nmaHHBIE MOMEHT B YCJIOBHSIX MOJIOYHBIX KOMIUIEKCOB
MIPUOPHUTETHBIMH CPEICTBAMH MPO(UIAKTHKE U TEpariy Ma-
CTHTOB SIBIISIIOTCS aHTHOAKTEPHATIbHBIE MOHO- UIIM KOMILIEKC-
HBIE Tpenaparbl ¢ JACHCTBYIOUIMMH BEIIECTBAMH W3 Pa3HBIX
rpym [6, c. 868; 7, c. 84].

BecKkoHTpOIbHOE UCTIONIB30BAHKE JICKAPCTBEHHBIX CPEICTB
B BeTEpHHApUM Oe3 OIpeesieHHs] YyBCTBUTEIBHOCTH BO30Y-
JUTENIeH K mpenaparaM, a Takke JJIUTEeIbHOE UCIIOIb30BaHNe
ux 0e3 NpoBeAEeHHs POTalMK, B dKMBOTHOBOJCTBE IIPUBEIIO K
TMOSIBJICHUIO YCTOWYMBBIX (OpPM OaKTepuil, aaiepruiyecKkux
peaKkuuid y JIIOACH Y JKUBOTHBIX, 3arpsI3HEHUIO IIPOLYKTOB
JKUBOTHOBOJICTBA U OKpY’KAaIOIIeH Cpeabl OCTATOYHBIMU KO-
JUYECTBAMHM XMMHYECKHX BemecTB. [Ipu co3maHMM HOBBIX
JIEKapCTBEHHBIX MPEIapaToB HEOOXOIMMO YYHMTBIBATh HEXe-
JIaTeNbHbIE MOCNIEACTBUSA UX NPUMEHEHUs, TOCTATOUHYIO Te-
paneBTrueckyio 3ddexruBHocTh [8, ¢. 68; 9, c. 14]. [Toaro-
MY H3BICKaHHE HOBBIX KOMIUJIEKCHBIX MPENaparoB, MIHPOKOro
CIIEKTpa JCICTBUSL, SABJISIETCS aKTyaJIbHOM 3ajauell BETepUHap-
HOM HAayKU U IIPAKTUKU.

Pa3paboTka HOBBIX JIEKAPCTBEHHBIX CPEACTB JISl JICUCHHMS
MacTUTOB MPOBOJUTCS C YYETOM MEXaHH3Ma Marorenesa 0o-
JIE3HH; M0A00P KOMIIOHEHTOB — HA OCHOBE ITHUOIATOI€HETH-
YEeCKOW HAIpaBIEHHOCTH U OXKUAAEMbIX (HapMaKOJIOTHYECKUX
a¢dekron. [Ipu 3TOM mpenapar AOKEH 001aaTh IUPOKUM
CHEKTPOM aHTHUMHUKPOOHOI'O JIEHCTBHSI ¢ MUHUMAJILHBIMH T10-
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004YHBIMHU (P PEKTAMH U BHITOJHBIMI TOKCHKOT'€HHBIMHU XapaK-
Tepuctukamu [10, c. 3-4].

K Takoro poma nekapcTBEHHBIM CpEJICTBAM OTHOCHUT-
Csl OpPUTHHAJBHBIH KOMIUIEKCHBIH mpenapar «llpumanakry
B BHJIE MACISIHOM CyCNEH3MU A MHTPAlUCTEPHAIBHOTO U
BHYTPHUMATOYHOTO BBEJICHMS, [TPEAHA3HAYCHHBIN /TSI JICUCHHS
MacTHUTa B JIAKTAllUOHHBIM NMEPHOA U SHAOMETPHUTA Y KOPOB.
YeuneHnne aHTHOAKTEPUATIBHOM aKTUBHOCTH JIOCTUTAETCS CH-
HEPrU4ecKuM JICHCTBHEM BXOAAIIMX B €r0 COCTaB KOMITOHEH-
TOB — 1epoTakcuMa, HCOMHIIMHA ¥ TIpeaHu3oiiona [11, ¢. 23].

W3zbickuBass HOBbIE 3((EKTUBHBIC COYETAHHS AHTHMHU-
KPOOHBIX CPE/ICTB, HEJb3sl 3a0BIBATH O TOM, YTO COYETAHHE
JIBYX WIN OoJiee M3yYEHHBIX KOMIIOHEHTOB SIBJISETCS HOBBIM
JICKapCTBEHHBIM CPEACTBOM C HOBBIMH, HE BCErJa IMpescKa-
3yeMBbIMH TPEBPAICHUSIMH B JKUBOM opranmime. Ilostomy
Ka)XJIbIil HOBBIIT KOMOMHUPOBAHHBIH Ipenapar MoMHMO arpo-
Oarn 2 HeKTUBHOCTH JJOJIKEH MTPOXOIUTH IIPOBEPKY Ha TOK-
CHYHOCTB U 0€3BPEIHOCTD JJIs opranm3ma [12, ¢. 21].

[{enbro HACTOSIETO HCCIIEAOBaHUS SBISIIOCH U3yUEHHE
BIMSIHUSL KOMIUIEKCHOTro mpenapara «lIpumanakt» Ha opra-
HU3M B 11€JIOM U Ha MOJIOYHYIO JKeJIe3y KOPOB B YACTHOCTH.

MeToaoJiorusi u MeToabl uccenopanusi (Methods)

Bnusnue «llpumanakra» Ha OpraHu3M U MOJIOUYHYIO JKe-
ne3y kopoB usydanu B OO0 «Boponexnumienpoaykr» Hoso-
YCMaHCKOT0 paiioHa BopoHexckoii o0acTu Ha 8 KITMHHYCCKU
37I0pPOBBIX KOPOBax Ha 4—5 Mecslle JIakTalny, KOTopble ObUIN
paszzesneHsl Ha JBe rpynmsl. [lepBoii onbITHOM rpymne npemna-
part, OIOTPETHIN A0 TeMIepaTypsl Tejla KOPOBBI, BBOAMIN HH-
TpalUCTepHAILHO B KOJMUECTBE 5 MJI (TepaneBTHUecKast 1032a)
B JIEBYIO TIEPEIHIOIO JOJII0 BEIMEHHU MOCIIE NMPEBApPUTEILHOIO
BBIJITaMBaHMs MOJIOKA M 00e33apakuBaHusI COCKOB (IpaBast Te-
penHss 107 CIyXKuila KOHTposeM). Bropoii onbITHOM rpymnme
mpenapar B KojaudecTBe 15 Mi (TpexkpaTHas TepareBTHue-
CKasl J103a) BBOAMJIM aHAJIOTHYHBIM CII0COOOM B TPH JIOJIH IO
5 M1 (JIeByIO MEpeHION0, JIEBYIO 3aHIOI0 U MPaBYIO 3a/IHIOI0;
IIpaBasi epeIHsAs OIS CIYKHUJIa KOHTPOJIEM).

Ilepen BBeaeHueM mpemnapata u uepes 12, 24, 48 u 72 gaca
OITPEACIISIIIN OO KJIMHUYECKHI CTaTyC )KHUBOTHBIX (TeMIIe-
parypa TeJa, 4acToTa IyJbca, AbIXaHUs U PyMUHAIIIH), COCTO-
SIHUE OTIBITHBIX M KOHTPOJILHBIX YE€TBEPTEil BHIMEHH BU3YaIbHO
U MIpY MOMOIIY MajiblaliK B COOTBeTCTBUM ¢ HacTaBnenuem
0 IMArHOCTHKE, TEPAUH 1 MPODUIAKTHKE MACTUTA Yy KOPOB'.

B3sitne KpoBM M3 MOJIOYHOM BEHBI JUISl OLICHKH BIIUSIHUS
npenapara Ha MOP(OJIOTHYECKHE U HEKOTOpble OMOXUMHYE-
CKHE TOKa3aTed KPOBU IMPOBOIWIN 10 npuMeHenus «[lpu-
MajakTa» U CIycTs 72 yaca MOCJe HMHTPAIUCTEPHATIBHOTO
BBesieHHs. OOpasipl KpOBH HccieioBain Ha 6a3e Hayuno-mc-
cnenosarensckoro nenrpa ®I'bHY « BHUBUII®uT» cornac-
HO yTBEP)KJCHHBIM METONYECKUM pekoMeHaanusm [13].

IIpy HOpMaTBLHOM COOTHOIIEHHH KOMIIOHEHTOB MOJIOKO
KOPOB TPECTABNISCT COOOH CIIOKHYIO (PU3UKO-XUMHUYCCKYIO
1 OMOJIOTHYECKYIO JKUAKOCTh, XapaKTepU3YIOIIYIOCs YCTOM-
YHMBBIM PAaBHOBECHEM dJIeMEHTOB. [Ipu HapylIeHUsIX B TKaHU
BBIMEHH, (PU3UKO-XMMHUYECKUE CBOMCTBA MOJIOKA N3MEHSIFOTCS
BCJIE/ICTBHE MTOBPEKACHHS TeMOTKaHHOTO Oapbhepa U MOBBIIIe-
HUSI COZIEPYKaHUSI COCTABHBIX YacTeil KPOBU. DTH U3MEHEHUS
TIPOSIBIISIIOTCSI TIPH Pa3ApaKCHUHM BHIMEHH W Pa3lIMyaroTcsi B

W

! HacraBieHHe 10 JUarHOCTHKE, TEPAIUU U MPOpUIAKTUKE MACTHTA y KOPOB
(yTB. MUHHCTEPCTBOM CEJIBCKOTO X03s5HCTBA M 1po1oBoibeTBUs PD 30 mapra
2000 1. Ne 13-5-2/1948).
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3aBUCUMOCTU OT CTemneHu Bocnanenus [14, c. 3]. B Hamem
9KCIIEPUMEHTE BIMsIHME Tpenapara «lIpuManakT» Ha TKaHU
MOJIOYHOH JKeJle3bl OIIEHUBAJIH 110 YUCITy COMAaTHYECKUX Kile-
TOK B MOJIOKE M 110 PEaKkIHH CEeKpeTa BbIMEeHHU ¢ 2 % pacTBo-
pom Macrrecra. OTO0p nMpod MoJIOKa MTPOBOIMIIN JI0 BBEJIE-
Hus npenapara u yepes 12, 24, 48, 72 yaca.

KonnuecTBO coMaTHYeCKHX KIIETOK ONPENEIIsUId C TIOMO-
IO aHAJIN3aTOpa coMaTHuecKux knetok B Mosoke DCC npo-
n3BozacTBa Delaval B COOTBETCTBHM € MHCTPYKIMEH K TIpH-
6opy u 'OCT 23453-20142.

[TocTaHOBKY Ka4eCTBEHHOW peakiMu 00pas3lloB MOJOKa
C 2-POIIEHTHBIM pacTBOpoM MacTTecTa OCYLIECTBISUIM Ha
MOJIOYHO-KOHTPOJBbHBIX TuiactuHax [IMK-2 B coorBercTBHM
C MHCTPYKIMEH K InarHocTukymy. VHTEpIipeTannio peakum
MIPOBOJIMIIM C YYETOM CTEIEHH 00pa30BaHUs jKeJIeoOpa3HOTo
CryCTKa M 110 U3MEHEHHIO I[BETA CMECH: OTpHUIIaTeIbHAS peak-
st (—) — CMeCh 0CTaBajach B BHJIE OJHOPOIHOMN KHJKOCTH OT
JKEJITOTO JIO KEJITO-OPaH)KEBOT'O I[BETA; COMHUTEIbHAS peak-
st (+/—) — cMech MOJIOKA C PEaKTHBOM €Jie 3aMETHO I'yCcTea
i o0pa3oBbIBaja HE O KOHIa chopMHUpOBaBIIEECs Kee,
a I[BET OT CBETIO-3€JEHOr0 10 3€JEHOr0; MOJOKUTENIbHAsS
peaknusi — eciM CMeCh MOJIOKa C PEakTHBOM 00pa3oBbIBaja
c(hopMHUPOBaBIINICS KeJIe00pa3HbI CTyCTOK, KOTOPBIH JIETKO
BBICKAJIb3bIBAJ U3 JIYHKH (+) WM IJIOTHBIN CI'YCTOK, C TPY/IOM
BBIOpACHIBAEMBII U3 JTYHKH TUIACTHHKH (++), @ IIBET OT TEMHO-
3€JICHOTO JI0 CHHETO.

PesyabTaThl (Results)

[Tpn oOcrenoBaHUM KaKAOTO TOJOINBITHOTO >KUBOTHOTO
YCT@HOBJICHO, YTO BH3yaJbHO ONBITHBIC ¥ KOHTPOJIBHBIC JIOIH
BBIMEHH HE OTIMYAJIMCH JIPYT OT Apyra. MecTHast Temrepary-
pa OIIBITHBIX YETBEPTEH MOJIOYHOM Kele3bl OblIa HE TOBBILIIE-
Ha. KoHcucTeHnyst, moaBMKHOCTh M BETMUMHA HAJBBIMSHHBIX
mM(paTHYECKUX Y3JI0B HE MPEeTepeBaIl M3MEHEHHUI Ha BCEM
NpOTSDKEHNH orbITa. Koka BBIMEHHM OCcTaBaliach SJIaCTUYHON U
6e3001e3HEHHON.

Bnusinue «[Ipumanakray Ha KIMHUYECKUH CTATyC 3710pO-
BBIX J)KUBOTHBIX OI[CHUBAJIH T10 TI0KA3aTelsiM U3MEHEHHSI TeM-
neparypbl Teja, YacTOThl IMyJbCa, KOJUUECTBY JbIXaTeIbHBIX
JIBIDKCHUH, COKpallleHni pyOlia 10 BBeAeHUs 1 uepes 12, 24,
48 u 72 yaca nociue BBEJCHHUS.

YCTaHOBIICHO, YTO B TEYEHUE OIBITA YACTOTA MyJbCa, KO-
JIMYECTBO JIBIXAaTEIbHBIX JIBWKEHHH, CEpPIEYHBIX TONYKOB M
COKpalieHus pyOlla HaXOAWINCH B ITPEAEIax HOPMBI JUIs IaH-
HOTO BUJIa )KUBOTHBIX (Tabmuna 1).

AHanu3 nokasatesneil KpoBH (Tabmuia 2), CBUACTEIBCTBY-
€T 0 TOM, 4TO 4epe3 72 yaca Mocje BBEACHUS IMpenapara J0-
CTOBEPHBIX M3MEHEHUH B COJEPKaHHHM DPUTPOIMTOB, TEMO-
II00MHA, JICHKOIIMTOB, COCTAaBE JICHKO(POPMYIIbI, KOJINYECTBA
o01iero Oenka u ero ppakiuii He yCTaHOBJICHO.

OTMeueHHas! TEH/ICHIINSI CHU)KEHHMSI JICHKOIIMTOB B KPOBH
KOpOB 00YCIIOBJIEHA, TTO-BUAMMOMY, MUTPalell X B TKaHU
MOJIOYHO#! JKeJIe3bl B OTBET Ha BBEJCHHUE Mperiapara, 4yTo Moj-
TBEPKJIACTCSl YBEIMYEHHEM KOJIMYECTBA COMAaTHYECKUX Kile-
TOK B MoJioke. [ToBbIieHre mporeHTa 303MHOPHIIOB y KOPOB
4yepe3 72 yaca Iocje BBEJCHUS Mperapara, BEpOsiTHO, TakkKe
CBSI3aHO C TIPOSIBIICHUEM Pa3pakarollero JAeHCTBUS mpenapa-
Ta Ha TKAaHU MOJIOYHOM JKEJIE3bl.

2I'OCT 23453-2014. Momnoko cbipoe. MeToIbl ONPEIeNeHUs] COMaTHIECKHX
KJIETOK (C TTOTPaBKOif).
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Tabnuna 1

Bnausanue MHTPpAnVCTEPHATIbHOIO BBEJEHW S «HPI/IMaIIaKTa»

Ha IMMoKa3aTenamn 06]]161‘0 COCTOAHNA OpraHN3Ma KOpoB

Iloka3aresn
Temmeparypa, °C Yacrora nmyabca, YacroTa apIxaHus, Pymunanmus,
MHH. MMHH. KOJI. / 2 MHMH.
PedepeHcHbIe 3HAYCHNUS 37,5-39,5 50-80 10-30 2,84
I onbiTHASI TpyNIa
o BBeneHus 38,5+0,2 59,5+ 1,1 21,0+ 1,5 3,5+0,2
124 38,8 £0,4 56,4 +0,8 17,0£1,0 3,5+0,2
48 4 38,7+0,3 56,9+ 1,3 19,8+ 1,1 3,6+0,3
72 4 38,8 +0,2 572+1,2 20,2+ 1,2 3,6+0,3
II onbITHAsA rpynmna
o BBeneHus 38,0+0,3 60,2+ 1,2 225+ 1,4 32402
124 38,5+0,2 62,5+1,1 20,6 £ 1,2 3,6+0,3
48 4 38,6 +0,3 643+1,2 243+1,2 3,1+0,2
72 38,2+0,4 66,8 + 1,4 23,613 3,2+0,2
Table 1
Effect of intracisternal administration of “Primalact” on indicators of the general organism condition of cows
Indicators
Temperature, °C BPM it " | number | 2 minutes
Reference values 37.5-39.5 50-80 10-30 2.84
I experimental group
Before introduction 38.5+0.2 595+1.1 21.0£15 35402
12 h 38.8+0.4 56.4+0.8 17.0+ 1.0 35+02
48 h 38.7+0.3 56.9+1.3 19.8+1.1 3.6+0.3
72 h 38.8+0.2 57.2+12 20.2+1.2 3.6+0.3
Il experimental group
Before introduction 38.0+0.3 60.2 12 22.5+14 32402
12 h 38.5+0.2 62.5+11 20.6+1.2 3.6+0.3
48 h 38.6+0.3 64.3+12 24.3+12 3.1+£02
72 h 38.2+0.4 66.8 + 1.4 23.6+1.3 32+02

YCTaHOBIIEHO, YTO peaknusi CeKpeTa BBIMECHH W3 KOH-
TPOJNBHBIX JOJIEH MONOYHON jkene3sl ¢ MacTrecToM Oblia
OTPULATENILHOM Ha MPOTSHKEHUU Beero onbiTa. Ilocie unrpa-
UcTepHanbHOTO BBeAeHUs «IIpnmanakray (mepBast OmbITHAS
TpyTIa) peaknus cekpera BeIMeHH (Tabmuma 3) gepes 12 ga-
coB ObIIa CTa0O0TONIOKHUTENBHON (+) ¥ ABYX KOPOB M Y JBYX
JIPYTUX — COMHHUTENBHOI (+/—), yepe3 24 yaca — COMHHUTENb-
HOW (+/—) y ABYyX KOPOB M CIa0OIONIOKHUTEIBHON (1) — TakKe
y IBYX, 4epe3 48 4acoB — COMHUTEIBHOI (+/—) Y TpeX KOpOB U
Y OTHOM OTpHIIATENBHOH (—), uepe3 72 gaca — OTPHUIIaTeIFHON
(—) y BCex KOpoB.

Bo BTOpO#i OMBITHOI TpymIe Takxke OBUIO yCTaHOBJIEHO,
YTO PEaKLUsl CEKpeTa BBIMECHM M3 KOHTPOJIBHBIX JOJEH MO-
JIOYHOH JKeNe3bl ¢ JWArHOCTHKYMOM OBIIa OTPHIIATEFHON
Ha MPOTSHKEHUN Beero omblta. [lociae MHTpamucTepHaIbHOTO
BBesieHns «IIpumanaxray B KomudecTBe 15 MI Ha KHBOTHOE
peaxmyst cekpera BeIMeHH (Tabnuma 3) depe3 12 wacos Oblia
CI1a00IONIOKUTENBEHON (1) y TPeX KOPOB Uy OAHOI — COMHHU-
TeNBHOM (+/-); gepe3 24 gaca — MOJIOKUTENBEHON (++) ¥ omHON
KOPOBEI, ¥ IBYX KOPOB — CIIA0OTONOKUTENBHON (+) 'y on-
HOW — COMHHUTENBHON (+/—); depe3 48 4acoB — COMHUTETHHOM
(+/-) y Tpex KOpoB B y OTHOH OTpHUIATENBHOH (—), a gepes3 72
gaca — OTPHUIATEIEHON (—) ¥ BCEX KOPOB.

HM3BecTHO, YTO COMaTHYECKUE KIICTKU MOIAAal0T B MOJIOKO
U3 CHCTEMHOTO KPOBOTOKA JIMOO M3 TKaHEH BBHIMEHH U IIpel-
cTaBiieHBl B Oombieii creneHu jerikonutamu (80-85 %), a
TAKOKEe IPUTPOLUTAMHE, PA3NIUYHBIMU SIHUTEIHAMH MOJOYHON
JKeJe3bl, KOJOCTPAIBHBIMU TelblaMu. [1py BocnageHHn Wim
pa3apaKeHUH TKaHEeH BBIMEHH MX YHCIJIO BO3PACTACT — YBEIIH-
YHMBAETCS JOJIS JISMKOLIMTOB, BBINOJHSIOMNX (haronUuTapHyIo
¢dyskuuio [15, c. 132]. Tlocne nHTpaIEICTEpHATBHOTO BBE/IC-
Hus «[Ipumanakra» B 03¢ 5 MJI Ha JKMBOTHOE (TepamleBTH-
yeckas 7103a) depe3 12 9acoB MPOUCXOIUT JOCTOBEPHOE yBE-
JUYEHNE YMClla COMAaTHYECKUX KIeTOK B 4,9 pasa; uepe3 24
gaca — B 0,2 pasa; uepe3 48 4acoB IMPOUCXOIUT CHIDKCHHE B
2,6 pa3a OTHOCHTEIBHO MTOKa3aTeNell 10 BBEICHU MIperapara;
yepes 72 yaca IPakTHYECKU HE OTIMYACTCS OT MCXOIHOTO I10-
KasaTels, 9TO OTpakeHo B Tabmmie 4.

AHajyornyHasi TEHJCHIHMS OTMeYanach W II0Cie HHTpa-
LUCTepHAIbHOTO BBeneHus «lIpumanakra» B no3e 15 M1 Ha
JKUBOTHOE (TpEeXKpaTHas TepareBTHIecKas 103a) (Tadnuia 4).
UYepes 12 gyacoB mpoUCXOAUIIO JOCTOBEPHOE YBEIUICHUE UHIC-
Jla COMAaTHYeCKUX KIIETOK B 5,8 pasa, wepe3 24 waca — B 7,0
pas3, depe3 48 4acoB MPOMCXOAMIO CHIKCHNE OTHOCHTEIHHO
MIPEABIAYIIEro YPOBHS B 2,9 pa3a; uepes 72 4aca pa3iaudus 1Mo
OTHOLIEHHIO C UCXOIHBIM ITOKa3aTesieM He I0CTOBEPHBI.
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Tabmuua 2

Mop¢onornyeckye 1 HeKOTOpbIe OMOXMMUYECKMe II0Ka3aTe/lN KPOBY, OTTEKAIOIIeil OT MOIOYHOII >Kele3bl
TAKTUPYIOLIUX KOPOB, TOCTe MHTPALICTePHATbHOTO BBefAeHuA «IIpnmanakra»

ot s e Ilepuoa ucciaeroBanusi
Jlo BBenenus Yepes 72 yaca
Opurpouutsl, 10"/ 6,3+0,5 6,7+0,4
I'emornoOuH, /11 106,3 +£4,9 104,8 £2.5
Jleiikonwmtsr, 10°/1 9,3+0,6 8,4+0,2
Heiirpoduisl: mamouxosiaepHsie, % 3,7 0,4 34+0,4
CErMEHTOsIICPHEIC, %0 32,0+4,1 30,9+ 6,5
DosuHohubl, % 1,8+0,3 3,004
Bazodwsr, % 2,0+0,3 2,1+0,3
MownoruTsl, % 5,0+0,5 48+04
Jlumdorurer, % 55,5+42 55,8+4,3
OO0t 6eoK, r/1 86,5+4,2 88,3+4,2
AnpOymMuHbL, % 35,3+3,2 36,4+ 1,4
0-1100yITHHBL, %o 12,0+ 1,6 9,8+0,8
B-rmoOymuus, % 17,2+ 1,7 18,3+0,9
y-T100yITuHBI, % 35,5+32 35,5+1,1

Table 2

Morphological and some biochemical indicators of the blood flowing from the mammary gland of lactating cows
after intracisternal administration of “Primalact”

Indicators - - Period of study

Before introduction In 72 hours
Erythrocytes, 10%%/L 6.3+05 6.7+0.4
Hemoglobin, g/L 106.3+4.9 104.8+2.5
Leukocytes, 10°/L 9.3+£0.6 84+0.2
Neutrophils: stab, % 3.7+0.4 3.4+0.4
Segmented, % 32.0+4.1 30.9+6.5
Eosinophils, % 1.8+0.3 3.0+0.4
Basophils, % 20+0.3 2.1+0.3
Monocytes, % 50+05 48+04
Lymphocytes, % 55.5+4.2 55.8 +4.3
Total protein, g/L 86.5+4.2 88.3+4.2
Albumins, % 35.3+£32 36.4+14
a-globulins, % 120+1.6 9.8+0.8
p-globulins, % 17.2+1.7 18.3+0.9
y-globulins, % 35.5+3.2 355+1.1

Peakuus ¢ «MacTTecToM» IOCTe MHTPALNICTEPHATHLHOTO BBegeHuA «IIpnmanakra»

Tabnuna 3

CpoKH Hcclle0BaHusl, Koposa Ne 1 Koposa Ne 2 Koposa Ne 3 Koposa Ne 4
uepes yacon Onbit |Koutpoas| Ombir  |Kontpons| Onbit | Koutpoas| Omwir | Kontpous

I onbITHASI TPyNIIa

Jlo BBeneHus — — - - — - - -

12 + - +/— — + — +/— —

24 + — + - +/— - +/- -

48 +/— — +/— — +/— - - -

72 — — — — — — — —
II onbITHAsA rpynna

Jlo BBeeHus - — - - - - - -

12 + — + - + — +/— -

24 +/— — ++ — + — + —

48 — — +/— — +/— — +/— -

72 — — — — — — — —
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Table 3
Reaction with “Masttest” after intracisternal administration of “Primalact” |
. Cow No. 1 Cow No. 2 Cow No. 3 Cow No. 4 o
Periods of study, Experi- Experi- Experi- Experi- Q
in hours ment Control ment Control ment Control ment Control 9‘2
I experimental group g
Before introduction — - — — - — — — (oW
12 + — +/- - + - +/~ - =R
24 + - + - +/- — +/—- - =4
48 /- - - - - - - - a
72 - - N - - - - - =
11 experimental group =3
Before introduction - - - - - - - - 0‘%
12 + — + — + — +/— — é'
24 +/~ - ++ - + - + -
48 — — +/~ — +/~ — +/- —
72 — — — — — — - —
Tabnmuua 4
KonnyecTBo coMaTnyecKnx KIeTOK IOC/Ie MHTPALMCTePHATbHOTO BBefeHns «IIpummamakra», ThIC/MI
CpoKH ucciieq0oBaHusl, Yepe3, 4acoB Cpeanne snavienns, M + m
’ ’ OnbIT | Kourpoun
I onpiTHAsI rpynna
Jlo BBeeHus 2423 +£ 34,7 221,3+27,6
12 1185,8 + 92,0%** 250,0 £ 20,1
24 1500,3 £ 76,3*** 199,3 + 7,05
48 638,3 +47,9%** 257,0 £24,5
72 258,5+ 12,1 2323+ 16,2
IT onbITHAs rpynna
Jo BBeneHus 220,8 £ 16,4 201,8+17,5
12 1277,0 + 42,9%%* 266,3 26,8
24 1551,3 £ 55,6%** 264,3 + 17,9*
48 648,8 + 59,9%%* 274,5 +£20,3*
72 269,5 + 16,8* 278,5 £ 16,9**

P <0,0001-0,00001, ** P <0,008, * P < 0,02-0,004 omHocumenvHo «00 86e0eHUS».

Table 4
The number of somatic cells after intracisternal administration of “Primalact”, ths/ml

. . Mean value, M + m
Periods of study, in, hour Experiment | Control
I experimental group
Before introduction 242.3 £ 34.7 221.3+£27.6
12 1185.8 + 92.0%** 250.0 £20.1
24 1500.3 £ 76.3%%* 199.3+7.05
48 638.3 £ 47.9%** 257.0 £ 24,5
72 258.5+121 232.3+16,2
11 experimental group
Before introduction 220.8 £16.4 201.8+17,5
12 1277.0 £ 42.9%#%* 266.3£26,8
24 1551.3 & 55.6%%** 264.3+17.9%
48 648.8 £ 59.9%** 274.5 +£20.3*
72 269.5+16.8* 278.5 £ 16.9%*

X P < 0.0001-0.00001, ** P <0.008, * P < 0.02-0.004 relatively to the period “before introduction”.

53



Buonorusa u 6uorexHonornu

P

N

dE g g B

g

4

Takum 00pa3om, OJHOKPATHOE MHTPALUCTEPHAILHOE BBE-
JIeHHe Tpernapara Kak B TepaleBTUYECKOM 103e, Tak U B 3 paza
ee MPEeBBIIAIONICH, TPUBOJUT K MOBBIIICHUIO YHCIIA COMATH-
YEeCKHX KJIETOK, YTO CBHUIETENBCTBYET O HAIMYUM pasapaka-
IONIEr0 JICHCTBUS Tperapara Ha TKaHH MOJIOYHOW JKEJe3bl,
KOTOpOE MPOXOANT yepe3 72 Jaca.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

[Tpumenenne xomruiekcHoro mpemnapara «IIpumanakm» B
M3YYEHHBIX J103aX HE BBHI3BAJIO 3HAYMMBIX M3MEHEHUH B KITU-
HUYECKOM CTaTyce JIAKTHPYIOIIMX KOpoB. B Xose onbITa TeM-
neparypa Telna, 4acToTa IyJbca, KOJMYECTBO bIXaTEbHBIX
JIBIDKEHUH M COKpalleHUs pyOlia He BBIXOJAMIM 3a TPAHUIIBI
pedepeHCHBIX 3HaYeHHUH JUTs JaHHOTO BUJIA KMBOTHBIX. [IpH
00cCIIeIOBaHMM MOJIOYHOH Keje3bl KOPOB 00EHX TI'PYII BbI-
SIBJICHO, YTO peakuusi (M3MEHEHHE MECTHOH TeMIleparypebl,
KOH(UTYpallMy HaJABBIMSIHHBIX JUM(aTHYeCKuX Y3J0B) Ha
BBesieHne «lIpumarnakray orcyrcrBoBasia. OTBITHBIE M KOH-
TPOJIBHBIE J0JIM BEIMEHH HE OTIIMYAIIUCh APYT OT Apyra. Koxa
BBIMEHH OCTaBaJIach AJIACTUYHOMN U 6e300/1e3HEHHON. AHANN3
MOPQOJIIOTHYECKUX M HEKOTOPHIX OMOXMMHUYECKUX TOKa3are-

_ W W
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JIel KpOBU CBUJIETENLCTBYET O TOM, UTO 4Yepe3 72 yaca mocie
BBEJICHMS Ipernapara JI0CTOBEPHBIX M3MEHEHUH HE yCTaHOB-
JICHO.

Peakumsi cekpera BeIMeHH ¢ MacTTectoM IO 4acam y
KMBOTHBIX 00CHX TPYII HM3MEHSUIACh OT COMHMTEIIBLHOHM 10
TIOJIOKUTEJILHOM, YTO CBHUJETEIBCTBYET O pasipakarolieM
JIEHCTBUM TpernapaTa, HO K 72 4acy y BceX KOpOB ObLTa OT-
punarensHoi. Pesynbrare! uccnenoBanuii o BiusiHuio «I1pu-
MaJlakTa» Ha MOJIOUHYIO JKeJe3y KIMHUYECKH 3[J0POBBIX JaK-
TUPYIOLINX KOPOB CBHUJIECTEILCTBYIOT O TOM, YTO OJTHOKPATHOE
MHTpaLUCTEpHAILHOE BBEJICHNE TIpenapaTa Kak B TepareBTH-
4ecKoil f03e, Tak U B 3 pasa ee MPEeBBIIIAIONICH, TPUBOAUT K
TIOBBIIICHUIO YUCIIa COMAaTHUECKUX KIIETOK, T. €. UMEET MECTO
pasnpaxaroriee JAeHCTBHE Mpenapara, KOTopoe MpOXOoIUT Ye-
pe3 72 yaca.

ITo manueiM R. Miller (1977) [16, c. 1203] nexapcTBCHHBIC
CpPE/ICTBA, BBOJMMBIC HWHTPAIMCTEPHAIBLHO M BBI3BIBAIOIIHE
HE3HAYNTEIbHOE DPa3JpaKCeHUE TKAHEH MOJIOYHOW JKeJe3bl
CpokoM He Ooliee 96 YacoB, IPUTOMHBI ISl TEPAITUU MACTUTA
y KOpOB.
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Study of the effect of the drug “Primalact”
on the organism and mammary gland of lactating cows
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Abstract. The problem of prevention and treatment of mammary gland diseases in cows does not lose its relevance at the
present time. Therefore, the veterinary pharmacologists face the task of developing new drugs to combat mastitis, which have
a wide spectrum of antimicrobial activity and minimal side effects. The propose of the study was to assess the effect of the
complex antibacterial drug “Primalact” on the clinical status, morphological and biochemical blood indicators of lactating
cows and the detection of irritating effect on the mammary gland tissue. Methodology and methods. After intracisternal ad-
ministration of “Primalact” at therapeutic (5 ml) and three-fold therapeutic (15 ml) doses, the general clinical condition of the
animals and the state of the mammary gland tissues were analyzed, the change in the qualitative indicators of the udder secre-
tion by the content of somatic cells and in the reaction with Masttest was evaluated. The results obtained during the experiment
were statistically processed. Results. Examination data showed the absence of significant changes in the clinical condition of
experimental animals and mammary gland tissue 12, 24, 48, and 72 hours after the use of “Primalact”. The results of blood
morpho-biochemical analysis indicate the absence of significant changes in 72 hours. The reaction of the udder secretion with
Masttest and the analysis of the content of somatic cells in milk of animals of both groups revealed the presence of a slightly
irritating effect in the studied drug, terminating to 72 hours after application. According to the data of R. Miller (1977), drugs
for intracisternal administration, which cause slight irritation of mammary gland tissue for a period of not more than 96 hours,
are suitable for the treatment of mastitis in cows.

Keywords: “Primalact”, complex drug, mammary gland, mastitis, somatic cells, blood morphology and biochemistry, Masttest,
milk, irritating effect.
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IIpoayKTUBHOCTB M COCTAaB OMOMACCHI KYKYPY3bl B YCJI0OBUAX
LHEHTPAJBLHOI0 ATPOKJIUMATHYECKOr0 paiioHa Pecny0uuku Komu

I. H. Ta6anenkosa'™, O. B. [IpimoBa’, T. K. Tonosko'
1I/IHCTI/ITyT ononoruu Komn Hay4Horo neHTpa YpO PAH, CeixkTpiBKap, Poccusa
SE-mail: tabalenkova@ib.komisc.ru

Annomayus. Heab. Crienpann3zanys CelbCKOX035CTBEHHOTO MPOU3BOJICTBA U CIIEKTP BO3/EIBIBAEMBIX KYIbTYp B Pecry0im-
ke Komu XapaKTCpU3YyIOTCA HU3KOHN TeHJ’IOO6eCHe‘IeHHOCTBIO, KOPOTKHUM BEIr€TAllMOHHBIM IEPHUOAOM, 6CI[HOCTI)IO U IIOBBIIICH-
HOMW KHMCJIOTHOCTBIO MOYB, YTO OIPEACIISIET MOAOODP KYJIBTUBUPYEMbIX pacTeHuil. s pa3Butus u nosblieHns dPPEKTUBHOCTH
CEBEPHOT0 PacTEHHEBOJICTBA MPHOPUTETHOE 3HAYCHUE UMEIOT PACIIMPEHNUE aCCOPTHMEHTA BO3JIENIBIBACMBIX KYJIBTYp 33 CUET
HOBBLIX COPTOB U FI/I6pI/I[[OB, aJlaliITUPOBAHHBIX K XOJIOJHOMY KJIUMaATYy. 3a NocCJICAHUE JIBA ACCATUIICTUA B HCHTPAJIBHOM arpo-
KJIMMaTHueckoM paitone PecryOnuku Komu npogomkuTensHOCTh epuoja ¢ TeMmeparypoit cBoimie +10 °C yBenuuunach ¢ 88
110 95 nHel, cyMMa akTUBHBIX TemrepaTyp Bo3pocia ot 1400 qo 1560 °C, 4To mo3BOISIET paCIIMPUTH ACCOPTUMEHT BO3/IETIbIBA-
€MBIX KOPMOBBIX KYJIBTYD, B TOM YHCIIE U 32 CUET HOBBIX COPTOB KYKYpYy3blL. JlJ1sl perieHus 9Toii 3a1a4u ObIJIO IPOBEACHO H3yUe-
HUEC MPOAYKTUBHOCTHU U COACPKAHUA MUTATCIIbHBIX BCUICCTB B onomacce KYKYPY35bI ITpU BhIpalllMUBaHUX B HEHTPAJILHOM arpo-
KIMMaTrudeckoM paiione Pecnyonukn Komu. MeTonbl. B xadectBe o0bekTa ncnonb3oBainu copt Jlopka — paHHecCHenbli Tpex-
JIMHEHHBIA THOPU, OTIINYAIOIINIICS Ha HAYaJIbHBIX ATarax ObICTPBIM POCTOM, XOJIOJI0- U 3aCYX0YCTOHYMBOCTBIO. JleIsTHOYHBIN
OmBIT OBLT 3anOkeH Ha momand 100 M%, yaacTok pacronokeH BOnu3u T. ChIKTBIBKapa. B Guomacce KyKypy3bl OMPEACIsg
coZiep)KaHue TMHIMEHTOB, PACTBOPUMBIX YIJIEBOJOB, DJIEMEHTHBIH U aMUHOKHCIOTHBIM cocTaB. Pe3yiabraThl. YCTaHOBICHO,
YTO MPHU MO3THEM cpoke moceBa (20 HrOHsI), KOTOPbI ObLT 00YCIIOBIICH XOIOMHBIM U BIIaXKHBIM BETCTAIIMOHHBIM TIEPHOIOM, U
nipu cymme addekrrBHbIx Temmeparyp Meree 1800 °C coBpemennslii copt Jlopka criocoben copmupoBars 564 1y/ra 3eneHoi
Maccel 1 106 1/ra cyxoit maccel ConepkaHue MPOTEHHA B CyX0il Oromacce cocTtaBisuio 15,6 %, pacTBOPUMBIX YITICBOIOB —
200 r/kr, KapoTUHOUAOB — 140 MI/KT, aMHHOKHUCIIOT — 52 T/KT, M3 HUX He3aMeHUMbIX — 18,7 T/kr. buomacca kKykypys3sl Oorara
KanbieM U MaruueM. Hayunast HoBu3Ha. C yueToM TEHACHIIMH K TTOTEIUICHHIO KIIMMaTa KyKypy3a MOXeT OKa3aThCsl 10JIe3-
HOM B Ka4eCTBE CEJICKIMOHHOIO Marepuaa 1 3aHsITh CBOE MECTO TP PACIIUPEHUN aCCOPTHMEHTA BO3/ICIIBIBAEMbBIX KOPMOBBIX
KyJIBTYP B LIEHTPAJIbHOM M I0’KHOM arpoKJIMMaTHuecKux paiionax Pecryomiku Komu.

Kniouesvie cnosa: xykypysa, IpOLyKTUBHOCTb, 3€JI€Hasi Macca, MUHEPaJIbHBIN COCTaB, KAPOTHHOUBI, caxapa, aMUHOKUCIIOTHI.

Jlna yumupoesanusa: Tabanenkosa I. H., IpimoBa O. B., I'onosko T. K. IIpoaykTuBHOCTE M cOCTaB OMOMAacchl KyKypy3bl B
YCIIOBUSIX LIEHTPAJIBHOTO arpoKJIMMaTuuecKkoro paiiona Pecnyonukn Komu // Arpaphbiii BectHuk Ypana. 2020. Ne 03 (194).

C. 57-65. DOI: 10.32417/1997-4868-2020-194-3-57-65.
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IocranoBka npood.emsl (Introduction)

3HauuTenbHas yacth Teppuropun PO, B Tom uncie Pecny-
6nmka Komwu, pacrionokena Ha CeBepe B 30HE PHCKOBAaHHOTO
semuenenus [1, c. 5]. Cnenmanu3zanus CelbCKOXO3SHCTBEH-
HOrO Tpom3BojcTBa Ha CeBepe M CIEKTP BO3AEIHIBAEMBIX
KyJIBTYp OTPaHMYHMBAIOTCS HHU3KOH TEII000ECIIEYeHHOCTHIO
1 KOPOTKHM BETETAIllMOHHBIM IIEPHOIOM, OETHOCTBIO U MOBBI-
IIEHHOH KHCIOTHOCTBIO MOYB, YTO ONpPENEISIET MOA00D Kyilb-
TUBUPYEMBIX pacTeHHH. [10YBEHHO-KINMAaTHUECKHUE yCIOBHS
LEHTPAJIBHOTO W IOKHOTO arpoIlpON3BOACTBEHHBIX OKPYTOB
PecryOnukn Komwu, pacriolo’KeHHBIX B TOA30HE IOKHOW M
cpenHel Tairu esponeiickoro Cesepo-Bocroka Poccun, mo-
3BOJISIIOT YCIICIIHO BBIPAIINBATH KapTO(eb, OBOIIM, 3€PHO-
BBbIE KYJBTYpbI (OBEC, SIIMEHB, pokb). COBpEMEHHBIC MPUH-
IIUITEI 00pa30BaHUs BBICOKOIIPOAYKTHBHBIX arpoleHOB BKIIIO-
Yal0T MAaKCHUMaJIbHO 3()(EKTHBHOE HMCIHONB30BAHUE YCIOBHNA
cpezibl ¥ IOTEeHIHaNa KyasTyp. @opMUpoBaHHE MTPOTYKTHBHO-
CTH CEBEPHBIX arpOIICHO30B OMPEIENISIETCS CBOCOOpa3HEM I10-

YBEHHO-KIIMMAaTU4YEeCKUX (PAKTOPOB M CTEIICHBIO a/IalITHPOBAH-
HOCTH COpTOB. J[yisi pa3BuTHs ¥ TOBBIIEHHS dYPPEKTUBHOCTH
CEBEpPHOI0 PACTEHUEBO/CTBA IPUOPUTETHOE 3HAUCHNUE UMEIOT
pacuMpeHe acCOPTUMEHTA BO3/ICNIBIBAEMbIX KYJIBTYD 32 CUET
HOBBIX COPTOB M THOPHUIOB, aJaTHPOBAHHBIX K XOJIOAHOMY
KJIMMary, B TOM YHCJIE H KYKypY3bl.

Kykypy3sa (Zea mays L.) — omHONETHEE OTHOJOMHOE pa3-
HOIIOJIOE TIEPEKPECTHOOIBLIIEMOE PACTCHUE CEMEHCTBa 3J1a-
koBbIX (Poaceae). Poquna xykypyssl — LlenTpansnas u FOx-
Hasi AMepHKa, IJIe ee BO3/ICNbIBAIOT C JPEBHEHIINX BPEMEH.
B Crapom Cgete kykypy3a mosuiack B XV—-XVI BB. Cenek-
sl KyKypy3bl TIPOLILIA JUIUTEIbHBIN epruoj pa3Butus. B Ha-
CTOsIIIIEe BPeMsi KyKypy3a — OTO XJIeOHasi ¥ KOpPMOBasl KyJib-
Typa, 3aHUMAIOIIasi 10 MMOCEBHOM IUIOLIA TPEThe MECTO B
Mmupe (1ocie MUIeHHUIbl U prca). Bbicokas MpoIyKTHBHOCTh
9TOM KyJbTYpBI, onpeeisitonascs C4-turnom orocunresa u
MHTEHCHUBHBIMH POCTOBBIMH MPOLIECCAMH, 00YCIIOBHIIA €€ 1K~
POKOE MCII0JIb30BaHKE B MMHUILEBBIX K KOPMOBBIX LIEISIX.
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Kykypy3a — ofHa U3 caMbIX BBICOKOYPOXKaliHBIX M TEILIO-
JIOOMBBIX CEIILCKOXO3SMCTBEHHBIX KyJbTYp. [lpopacranue
CEeMSIH BO3MOXKHO MPU MUHUMaNbHOI Temmeparype 8—10 °C,
BCXOJIBI B (Da3€ «J/1Ba JINCTa» BBIACPKUBAIOT KPAaTKOBPEMEHHBIE
3amopo3ku 10 —2 °C. IIpupocT BereTaTHBHON MacChl KyKypy-
3bl HaunHaeTcsa npu temmneparypax Bbime +10 °C. Ocenbsto
MIPOLIECCHl HAKOIUICHUSI CHIPOl Macchl 3aKaHYMBAIOTCS MPH
Temneparypax Himwke +12 °C. Haubosee OnaronpusiTHBI JUist
pocTa M pa3BUTHS pacTeHUH B NIEPHOJ] «BCXOJbI — BBIOpACHI-
BaHUE METEJIOK» CpeaHecyTouHble Temmeparypsl 20-23 °C.
BakHBIMU KpUTEpHSMH Ul OUEHKH NPUTOJAHOCTH MECTHO-
CTH JUISL BBIPAIIMBAHUS KyKYypy3bl SBISIIOTCSI CPEIHECYTOY-
HBIE TEMIIEpaTyphl 3a MEPUOJL C Masi 10 CEHTIOpPh WK CyMMa
s deKkTUBHBIX Temmeparyp 3a 3ToT nepuoa. Cymma cpejHe-
CYTOUHBIX aKTHUBHBIX TEMIIEpaTyp, HEOOXOIUMBIX JUIsi HOp-
MaJIbHOTO Pa3BUTHUSI PACTEHHH KyKypy3bl CKOPOCIEIBIX CO-
ptoB, paBaa 1800-2000 °C, cpeaHecnenbiX U MO3AHECTENbIX
copToB — 2300-2600 °C. IIpogyKTHBHOCTb KyKypY3bl 3aBHCUT
HE TOJIBKO OT €€ TeHETHYECKOro MOTEeHIMala, HO M OT peallu-
3aIMK TIOTEHIINAIA TPOYKTUBHOCTH B PA3INYHBIX OYBEHHO-
KJIMMaTHYeCKUX YCIIOBHUSX, TOITOMY ceivac Oosbliee 3Haue-
HUE yfeseTcd aJlanTUBHOM cenekuuu [2, c. 665]. YenoBuem
CTaOMIILHOTO MPOM3BOJICTBA KyKypy3bl Ha 3€pHO U 3€JICHYIO
Maccy B CEBEpHBIX pernoHax Poccun siBisiercst co3naHue yib-
TpapaHHHUX XOJIOJI0CTOWKUX THOPHIIOB, CIIOCOOHBIX BBIJICPIKHU-
BaTh TEMIIEPATypy MOYBBI HIKE OMOJIOrMYECKOro MHHUMYyMa
[3, c. 26]. B Hacrositiee BpeMsi €KETOIHO OOHOBIISIOTCS CBE-
JICHUSI TI0 COpTaM M THOpHIAaM KyKypy3bl, IMPOMIEANINM TO-
CylapCTBEHHOE HCIBITAHUE, BKIIOYEHHBIM B [ocymapcTBeH-
HBIH peecTp CEJICKIMOHHBIX IOCTHXEHUH W JOMYIICHHBIM K
ucrnons3oBanuio [4, c¢. 27, 28]. CBeneHust 0 MOTEHIIMATBHOM
YPOXKaHHOCTH, YCTOMYMBOCTH K BpEIUTEINIsIM, OOJE3HsIM, Ka-
YeCTBE CEMSIH KyKypy3bl Pa3HOW IPYIIIbI CHEJIOCTH TT03BOJIS-
10T MTO0MPATh ONTHMAIILHBIE COPTA U THOPHIBI KYKYPY3HI [5,
c. 15]. B pesysbrare cenekiuy 30Ha BbIpalMBaHKs KyKypY3bl
Ha CHJIOC M 3€pHO 3a TMOCJIeIHEE BPEMsI CYILIECTBEHHO MPOJBH-
HYJIach Ha ceBep. DTO ITO3BOJISIECT PACIIPOCTPAHHUTH KYJIBTYPY B
PErHOHBI ¢ KOPOTKUM M CPaBHUTEIBHO ITPOXJIAJHBIM Berera-
LIMOHHBIM TIEPUONIOM [2, ¢.665; 6, ¢.54,56]. B nocnennee Bpe-
Ms1 Ha Bcelt Tepputopun Poccun HaOI0Aa10TCs arpoKInMaTh-
YeCKHe M3MEHEHHs], CBS3aHHbIe C TIO0AILHBIM MOTEIUICHHEM
ximMarta [7, ¢. 7, 66]. B neHTpasbHOM arpoKJIMMaTHueCKOM
paiione Pecryonuku Komu 3a mocrienHue aBa JACCSATHUICTHS
HaOJIOIATOTCS CYNECTBEHHBIE U3MEHEHUS TOTOIHO-KIIMMATH-
YECKHX YCJIOBHH: YBEINYHIACH POAOJDKUTEIBHOCTD IIEPUO/Ia
¢ temrieparypoit coitie +10 °C ¢ 88 1o 95 naneit, cymma ak-
TUBHBIX Temrneparyp Bo3zpocia ot 1400 mo 1560 °C [8, c. 22].
B cBs3u ¢ 3TUM 1enbio paboThl OBUIO M3y4YEHHE MPOIYK-
TUBHOCTH M COJEP)KaHMsI MUTATEIBHBIX BEIIECTB B OHMoMacce
KyKYpy3bl IIPH BBIPAIIMBaHUN B IIEHTPAILHOM arpoKJIMMaTH-
yeckoM paiione Pecryoinkn Komu.
MeTonogorusi 1 MmeToabl uccaenoBanusi (Methods)
Ompbitel ipoBoauin B 2018 1. Ha 6aze MucTHTyTa OGHOIO-
run Komu HIT YpO PAH (UMb ®ULL Komu HIJ YpO PAH) 0nu3
r. CoikThiBKapa (61°67  ¢. 1., 50°83" B. 11.). B xauecTBe 00BCK-
Ta UCIOJIB30BAN cOPT Jlopka — paHHECHEINbIH TPeX TMHEHHBII
THOPU/I, OTIMYAIONIMICS Ha HadyaJIbHBIX ATanax ObICTPBIM pO-
CTOM, XOJIOZIO- M 3acyxoycTtoiunBocThio. CopT Jlopka BKIIIO-
yeH B [ocpeectp o Bocrouno-CubupckoMy peruoHy Ha CH-

_ W W
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noc. Jis arpoXxuMu4Yeckol XapakTepHCTHKH MOYBBI OIpesie-
JISUTH COZIEpIKaHUe MOABMKHOTO pocdopa u 0OMEHHOTO KasTust
o Kupcanosy, pH, — HOHOMETpHYECKH.

Pactenus KyKypy3bl BBIPAIIMBAIN Ha ONBITHOM YYacTKe
wiommaasio 100 M?> ¢ THMHYHOH MOA30IUCTOH CPETHEOKYIIb-
TypeHHOH 1ouBoii, conepxanue P,O. cocrasnsno 320 mr/kr,
K,0 - 209 mr/kr, pH, . — 6,8. CemeHa BbiceBaNu BPyUHYIO
B Tpsiabl (BbIcoTa 1o 10 cM) Ha riryOuHy 6 cM ¢ marom 0,15 m,
paccrosiare Mexy psiqamu — 0,7 M, HopMa BeiceBa — 6 rirr/m?, 13-
3a XOJIOZHOW CBHIPOIf MOTO/IBI B Mae M B MEPBOM JIeKaie MIOHS
noces mpoBojiIK 20 UIOHS.

Jlyist XapakTepUCTUKM HAKOIUICHHsT OMOMAacchl OTOMpanu
paHIoMU3UpoBaHHO 1O 10-15 TUNHWYHBIX pacTeHuH, pasze-
JISUTM Ha OpraHbl, 00pasiibl B3BEUIMBAIN M BHICYIIMBAIN TIPH
105 °C.

ConepkaHue MHIMEHTOB B JIMCTHSX ONpPEEsUId B alle-
TOHOBOW BBITSDKKE Ha criekTpodoromerpe UV-1700 (dpupma
umanzy, SInoxust) npu AnuHAX BOJH 662 1 644 HM — XJI0pO-
¢wmtel, 478 HM — KapoTuHOUABL. COCTaB KAPOTHHOM/IOB aHa-
JIU3UPOBAIIA METOIIOM OOpaIleHHO-(Pa30Boi BBICOKO3(Ddek-
TUBHOM JKUJIKOCTHOH Xpomarorpaduu (BOXKX), kak onucano
B padore [9, c. 521]. OnpexnencHue copepikaHus BOIOPACTBO-
PUMBIX HU3KOMOJICKYJISIPHBIX YIJIEBOAOB BBIMOJIHSIN B JIHO-
(MITLHO-BBICYIIIEHHOM MaTepHale ClieKTpO(hOTOMETPUIECKAM
METOJIOM TI0 KOJIOPUMETPHUPOBAHUIO U30BITKA IIEJIOYHOTO pac-
TBOpa rekcannanodeppara (I11) xamus nocie peakuuu ¢ pe-
nyuupytomummu caxapamu. ConeprkaHue yriepoja U o0Iiero
a30Ta ONpeAessun ¢ moMoIlkko aneMeHTHoro CHNS-O ananu-
3atopa (EA-1110, Utanus), MUHEpaJIbHBIC 2JIEMEHTBI — METO-
JIOM OIITHYECKOW SYMHCCHOHHOW CHEKTPOCKOIMHU C WH/TyKTHB-
HO cBsi3aHHOM Mmia3moii Ha mpudope SPECTRO CIROS-CCD
nocie MUHepaiau3auuu mpod 65-npounentaoir HNO3 B npu-
cyrctBud H202. AMHHOKHCIIOTHBIN cOCTaB CyXxol Onomaccsl
OMpeNeNsai Ha aMMHOKHCIOTHOM aHanu3atope AAA T-339
(Yexust) mocne ruaponmza HaBecku B 6 H HCI ipu 105 © C B
TeueHue 24 u.

B Tabmumax mnpenacraBieHbl CpeAHUE apUPMETHYECKHE
3HAYEHUS U X CTaHJapTHBIC OIIUOKH.

PesyabTaThl (Results)

Bereranuonnsiii nepuon 2018 1. ObLT CPaBHUTEIBHO MPO-
XJaJHBIM ¥ BIaKHBIM. CpenHeMecsiuHas Temreparypa mas
(5,1 °C) n nauana utons (7,1 °C) 6bu1a Ha 2 °C HUKE cpeHe-
MHOTO0JIeTHE!. 3a BereTallMOHHbIH EPUOJT 0CaIKOB BHINAJIO HA
20 % Oosbliie, YeM M0 CPEIHEMHOTOJICTHUM JAaHHBIM. Creny-
€T OTMETHUTb, YTO KYKypy3a OTHOCUTCS K CBETOJIIIOOMBBIM pac-
TEHHSIM KOPOTKOTO JHA. IIpOoIKUTEIbHBIA CBETOBOW JEHB,
XapakTepHbIi 1 kiuMara Pecriyoinkn Komu, criocodcTyer
VAJIMHEHHUIO BETETAIIOHHOTO MEproaa KyKypy3bl, a JUMHUTH-
pytomuM (aKToOpoM €ro MpOAOIDKUTEIBHOCTH SIBISIECTCS TEM-
neparypa.

[lepron oT moceBa CeMsiH JI0 MOSIBJICHUS TEPBBIX BCXO-
JoB cocraBuil 18 nueil. L{BeTeHne mMeTenok HacTymano yepes
60 nHeit mocie momHBIX BexogoB. K dase nBeTeHns: MeTenok
KyKypy3a obOpaszoBana 10—11 nucteeB, BbICOTa pacTEHUs CO-
cTaBisiia Oosiee 2 M M 3aMETHO TIPEBbINIAla BEICOTY PACTEHHN
JTAHHOTO copTa B BeretanuoHHsbI nepuoxn 2017 . [8, c. 21].
K ybopxke kykypy3a copra [lopka B pacuere Ha pacTeHHE Ha-
karumBaa 1o 1143 r ceipoii u 230 r cyxoii Onomaccs! (Tadmu-
na l).
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Tabnuna 1
HaxoneHue cpIpoii 1 cyXoit 6MoMacchl pacCTeHMAMY KYKypy3bl copra [lopka
Hdara JlucThs Cretm Kopun Mertenka IMouarok Ilesioe pacTenne
¢ BJIATAJHIIIAMM JINCTHEB
CoIpasi Macca, r/pacTeHue
18.07 10,7 +£2,3 10,8 +£3,0 3,24+0,9 OTcyTCTBYeT 24,7+5,8
12.09 173,1+£25,4 608,2 + 88,6 202,3+30,3 | 11,2+44 | 148,8+ 88,6 1143,6 £ 161,9
Cyxas macca, r/pacTeHne
18.07 1,4+0,3 0,8+0,2 0,4+0,1 OTCyTCTByeET 2,6+0,6
12.09 45,0+ 6,6 109,5 + 15,9 522+728 5,6+22 | 16,7+9,9 229,0 + 32,1
Table 1
Accumulation of fresh and dry biomass by corns plants cv. Dorka
Date Leaves Stems with leaf sheath Roots ;"’m;lz% Ear of corn Whole plant
Fet weight g/plant
18.07 10.7+£2.3 10.8+ 3.0 3.2%0.9 Is absent 24.7+5.8
12.09 173.1+£254 608.2 £88.6 202,3+30.3| 11.2+4.4 | 148.8 £ 88.6 1143.6 £ 161.9
Dry weight, g/plant
18.07 14+0.3 0.8%0.2 0.4+0.1 Is absent 2606
12.09 45.0% 6.6 109.5+15.9 522+738 56+22 | 16.7+9.9 229.0+32.1

Haubomnsiryro goito (53 %) B 6HOMacce 1eJioro pacTeHHsI
COCTaBIISUIM CTEOIM C JIMCTOBBIMH BJIarajiMIaMu, Ha JOJIO
JIUCTHEB MPUXOAMUIOCH OKoMo 15 %, mouatkoB — 13 % u xop-
et — 18 % cyxoit 6bmomaccel 1enoro pacrenus. OCHOBHYIO
(YHKIUIO CO3MaHUs TUIACTUYCCKUX BEIECTB, HEOOXOIUMBIX
JUIsl pocTa U 00pazoBaHusl ypoxasi, HecyT c(hOpMUPOBAHHbIE
nuctbd. [1o HammmM ganHbM [8, c. 22], KyKypy3a no GpoTocuH-
TETUYECKON aKTMBHOCTU HE YCTYNaeT TPaJAULIUOHHBIM KYJlb-
TypaM, KOTOpBIE BBIPALUBAIOTCS B YCIOBUAX LIEHTPAJIBHOIO
arpoxJmMarudeckoro paitona Pecrryonuku Komm.

CozepxaHue CyXoro BelecTBa Tepes YOOPKOW 3eleHOon
MacChl COCTABIISIIO B JINCThIX 26 %, cTeONSIX ¢ BIarajuiamMmu
nuctheB — 18 %, mouatkax — 11 %. HecmoTps Ha mo3aHMIA U3-
3a XOJIOJHOM MOTOJBI TOCEB, K yOOpKe (ceperauHa ceHTI0ps)
IMOCEB KyKypy3bl copMupoBasl 564 1i/ra 3eieHONH MacChl U
106 11/ra cyxoit Macchl.

IIOCTI/I)KCHI/IH B CCJICKIMU M TCXHOJOTHU BbIpalllUBaHUA
KYKYpPY3bl IOCTaBUJIM €€ B PAI HanOosee MMPOAYKTUBHBIX U
TEXHOJIOTHYHBIX KyNbTyp. KyKypy3a momydmia mmpokoe pac-
MPOCTpPAaHCHUE KaK CHJIOCHasd KYJIbTypa, NMUTArcjibHasd IICH-
HOCTbH KOTOpOﬁ BO MHOI'OM OIIPCACIACTCA HAKOIUJICHUEM B
XO3sICTBEHHO-TIOJIE3HOI Macce MUHEPAJIbHBIX BEILIECTB, aMH-
HOKHCIJIOT U yriieBojioB. OCHOBHYIO MaccCy CyXOro BEIIECTBa
pacteHuii 00pa3yer OpraHM4ecKoe BEIECTBO, COCTOSIIEE M3
OpraHOTreHHBIX AIIEMEHTOB: YIJIEpPO/ia, BOAOPOAA, KUCIOPOa U
azora. Kykypy3a siBisiercs azoroduiom. B nepBbie Heenu mo-
CJie BCXOZIOB TEMITbl pOCTa PACTCHUH ObLIM HU3KHE, TPUPOCT
3a Henmemo coctaBimsl 5—7 cMm. Ilo mammemv [10, c. 52-53],
B HAYaJIbHBIH IEPUOJT Pa3BUTHS PACTEHHSI YCHIICHHO MOIIONIa-
0T a30T, 00eCIeunBasi €ro HAKOIIJIGHUE B 3aI1ac JUIsl HCIONb30-
BaHUS B MEPUOJ] MHTCHCUBHOTO POCTa. A30T SBIAETCS HE00-
XOTUMBIM 3JIEMEHTOM JUIs ()OPMHUPOBAHUS ACCUMIIIAIIOHHOMN
MOBEPXHOCTH M obecnedeHust ee (QyHKIIMOHAIbHONW aKTHBHO-
ctu. ConeprkaHue a30Ta B JHCThSIX KyKypy3bl copra Jlopka
cocraBisuio 27 Mr/r cyxoi maccsl, wiu 48 % OT conepikaHus
a30Ta B HaI3€MHOM Macce, B CTEOAX — COOTBETCTBEHHO 8 MI/T
u 35 % (tabmuna 2).

B pacuere Ha Ha/J3eMHYIO Maccy 1IEJIOT0 PacTeHHs B Ky-
Kypy3€e cozepKaioch cBblle 2,5 T a3ota, win 15.6 % ceiporo
MPOTEMHA, YTO COMOCTABUMO C Pe3yJIbTaTaMu JPYTHX aBTOPOB
[11, c. 40; 12, c. 156]. 3HaunTenbHas 4acTh a30TUCTHIX COE/TH-
HeHui ObLTa mpencTaBieHa OenKoBbIM a3oToM. Haumbosbiias
KOHIICHTpAIHsl OCIKOBOTO a30Ta (0KOJIO 16 MI/T CyXoi Macchl)
OTMEUeHa B JIUCThsIX. Ero KOHIICHTpaluusd B CTC6HHX C BJIara-
JIMINAMH JIUCTHEB Obl1a B 5 pa3 meHbmie. ComepkaHue yrie-
poOZia M3MEHSJIOCh HE3HAYUTEIbHO M COCTABISUIO B CPEAHEM
440 mr/r cyxoit Mmaccel. OCHOBHAs JI0JIsl YINIEpOAa MPUXOIH-
Jlach Ha cTe0NM C BIAraJiviiamMu JTUCTheB (Tadnuua 2).

B HanmzemMHON Macce KyKypy3bl COJIEPKHUTCS B CpPEOHEM
okosto 6 % 30mbl. K yOopke ypokast Hag3eMHasi Macca KyKy-
Py3bl HaKaruIMBasa oKoJio 4 I/pacTeHre OCHOBHBIX MaKpodJie-
MCHTOB — KaJbllus, Kaius, Maraus u (ocdopa (tadmuma 2).
AHanu3 pacrpezeseHusl THX JIEMEHTOB B 1I€JIOM PACTCHUH
noKasai, 4to Oosbirast yacTh Ca MPUXOUTCS Ha JIUCThsI, TOTAA
kak P, Mg u ocobenno K — Ha crebnu ¢ Braraiuiamu Ji-
CThEB. DTO OOYCJIOBJICHO BBICOKOH KOHIIGHTpAIMEil JaHHBIX
SIIEMCHTOB U 3HAYMTEIIBHOM JI0JIell OpraHoB B 001IIeH Oromac-
ce pacTeHusl.

AMHHOKHCIOTEI COACpIKATCA BO BCEX TKaAHAX paCTeHHﬁ.
OHM WrparoT Ba)KHYIO pOJib B OOMEHE BELIECTB, MHOTHE U3
HUX CIIy’KaT akTuBaropaMu (epMeHTOB 1 BUTaMuHOB. CocTaB
AMHWHOKHUCJIOT BJIMACT Ha Ka4€CTBO KOPMOB. Nx HEO0CTAaTOK
BBI3BIBACT CEPbE3HbIC 3a00JIeBaHUs KUBOTHBIX. Vccienona-
HU TOKa3bIBAIOT, YTO OTCYTCTBUE UJIU HEAOCTATOK HE3aMCHU -
MBIX AMHUHOKHUCJIOT B KOpME IMPUBOAUT K HAPYIICHUIO 06MeHa
BerectB. ComepkaHue OCKOBBIX aMUHOKHCIOT B JIUCTHSIX
KyKypy3bl ObLIO B 5 pa3 BbIILIE, 4eM B CTEOJISIX C BlIarajuiamMmu
ncTheB (Tadnuua 3). A30T aMMHOKHCIIOT COCTABIISLI COOTBET-
ctBeHHO 57 1 34 % 0011ero a3oTa 3TUX OpraHoB. B Hag3eMHOM
O6romacce KyKypy3bl HAMH BBISIBJICHO 17 aMHHOKHUCIIOT, U3 HUX
IUCTHH WU METHOHHMH B CJICIOBBIX KOJIMYECCTBAX. HaI[3CMHI)Ie
Oprasbl KyKypy3bl OTINYaIUCh BBICOKUM CONEPKAHUEM MOHO-
aMHHOAMKAapOOHOBBIX KUCIIOT (acriapruHoBast, NIyTaMUHOBAsI)
u MOHoaMI/IHOMOHOKap6OHOBbIX KHCIIOT (FJ'II/II_II/IH, aJIJaHUH,
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Tabnuna 2
CogepyxaHMe 37IeMEHTOB MIIHEPA/IbHOTO IUTAHN A B HaJ3eMHOI1 Macce KyKypys3bl copra [flopka
YacTh pacTeHus | N | C | Ca | Mg | K | P
MI/T CyX0ii Macchl
JlucTbst 27,0+ 3 433 £15 83+25 2,2+0,7 13+5 45+1,4
Crebnu ¢ BiarajauiaMy JINCTHEB 8,2+0,9 431 £ 15 1,4+0,4 1,0+0,3 14+6 24+0,7
Merenka 20,3 +2,2 459+ 16 34+1,0 2,0+0,6 16+ 6 45+1,3
ITouaTox 19,3 +2,1 428 £ 15 0,9+0,3 1,4+0,4 17+7 40+1,2
Mr/pacTeHue
Jluctes 1215+£278 | 19485 £3312 | 373+ 164 99 + 44 585 +304 203 £91
Crelmu ¢ BIaranumamn JUcTbeB | 898 +£ 143 (47194 + 8023 153 £ 68 109 + 49 1533 + 858 263+ 113
Merenka 114+£50 [2570+1079 19+ 12 11+7 90 + 68 25+ 17
[Touarox 322 +£220 |7148 +4431 15+ 12 23 +20 284 + 280 67 +59
Bcest HagzemHas macca 2549 76397 560 242 2492 558
JloJisi MUHepPAaJILHBIX 3J1EMEHTOB B HA/I3eMHOIi Macce pacTenus, %o
Jluctes 48 26 67 40 24 36
Crelnu ¢ BIIarajfiaMHy JINCTHEB 35 62 27 45 62 48
Mertenka 5 3 3 5 4 4
ITouaTok 12 9 3 10 10 12
+ A - epanuypl unmepsana abconomuoii nozpeuinocmu npu P = 0,95.
Table 2
The content of mineral nutrition elements and carbon in the above-ground part of maize plants cv. Dorka
Part of the plant | N | C | Ca | Mg | K | P
mg/g dry weight
Leaves 27.0+3 433+15 83+£25 22+07 13+5 45+14
Stems with leaf sheath 82+0.9 431+ 15 1.4+04 1.0+0.3 14+6 24+0.7
Panicle of maize 20.3+2.2 459+ 16 34+1.0 20+0.6 16+6 45+13
Ear of corn 19.3+2.1 428 £ 15 0.9+0.3 1.4+£04 177 4,0=+1,2
mg/plant
Leaves 1215+£278 | 19485+ 3312 | 373+164 99 + 44 585 + 304 203 £91
Stems with leaf sheath 898 + 143 |47194+ 8023 | 153 68 109 + 49 1533 £858 | 263+113
Panicle of maize 114+ 50 2570+ 1079 19+12 11+7 90 £ 68 25+17
Ear of corn 3224220 |7148 £4431 15+12 23+20 284 £ 280 67 +59
Total above-ground mass 2549 76397 560 242 2492 558
The part of mineral nutrition elements in above-ground mass plants, %
Leaves 48 26 67 40 24 36
Stems with leaf sheath 35 62 27 45 62 48
Panicle of maize 5 3 3 5 4 4
Ear of corn 12 9 3 10 10 12

+ A - absolute error interval limit at R = 0.95

BaJIMH, JICHITUH, W30JelnnH). Ha 3TH aMHHOKHCIOTHI B Me-
TeJKaX M CTEONIX MPUXOAUIOCH COOTBETCTBEHHO 54 U 65 %
CyMMBI BCEX aMHHOKHCIOT. B MeTenkax oTMedeHa BBICOKas
noist (12 %) amuHOKHMCTOTH — TiponuHa. 1o cmocobHOCTH K
CHHTE3y B OpTaHM3ME YeJOBEKa M KMBOTHBIX aMHHOKHCIIO-
THI Pa3NeNAIoTCs Ha 3aMEHWMbIC (TIUINH, CEPHUH, alaHWH,
acraparuHoBasi KUCIIOTa, acTlapariH, IITyTaMHHOBAsI KHCIIOTA,
IIyTaMWH, TIPOJIMH), YCIOBHO 3aMEHUMEBIC (apTUHUH, TUCTH-
IVH, TUPO3WH, IHACTCHH) M HE3aMCHUMBIC (BaJIMH, JICHIIMH,
W30JICHIINH, TPEOHUH, JIN3WH, TpUNTO(aH, (QEeHUIATaHNH, Me-
THOHMH). J{0oNs He3aMEHMMBIX aMUHOKHCIIOT B MPOIEHTAX OT
CYMMBI BCEX aMHHOKHCIIOT cocTasisiia oT 31 % B cTebmsix ¢
BJIATAJIAIIIAMH JHCTHEB 10 39 % B mucThax. 1o comeprkanuio
aMHUHOKHCIIOT, B TOM YKCJIC U HE3aMCHHUMBIX, HaJ3eMHas Mac-
ca KyKypy3bl HE YCTYIAET, a B OTJCIBHBIX CIyJasx IPEeBHIIIa-
€T PacIpoCTpaHCHHEIC B pETHOHE KOPMOBEIE 371aKH [1, ¢. 165].
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C MpOAYKTUBHOCTBIO PACTEHUI CBA3aHO CONCPIKaHUE ITUT-
MEHTOB (XJIOPOGMIIIOB W KAPOTHHOHMIOB) M UX COCTOSHHUE B
JHUCTBAX. PacTeHWs SBISIOTCS IIaBHBIM M CIWHCTBEHHBIM
NPUPOIHBIM HCTOYHHKOM THX COCAWHEHHH JUIS TPABOSTHBIX
KMUBOTHBIX. Kak HM3BECTHO, >KMBOTHBIE OpPraHU3MBI HE CIIO-
COOHBI CHHTE3MPOBATH JKEJITHIE IMUIMEHTBI — KapOTHHOHIBI,
KOTOpBIE CITy’KaT BaXKHBIMH PETYISTOPAaMH MeTab0IM3Ma U SIB-
JISIFOTCS. OCHOBOM 3PUTENIBHBIX ITUTMEHTOB, OTBETCTBEHHBIX 32
BOCIPHATHE CBETA M pa3IMYCHIE IBETOB y JKUBOTHBIX. V3 HUX
Hambosee N3BECTHBIM SIBISCTCS -KApOTHH — MPOBUTAMHIH A
[13, c. 18-20]. Taxk, B 3epHE KyKypPY3bI MOXKET COIEPKATHCS OT
0 mo 4.6 Mkr/T B-kapotuHa [14, c. 47-48].

CormacHO HaIINM JaHHBIM, COZIEPKaHHE XJIOPO(HUIIIOB U
KapOTHHOMJIOB B JINCTBSIX KyKypY3bl CHIIBHO 3aBHCEIIO OT BO3-
pacta pacteHuii (Tabmuma 4).
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Tabnuna 3

CopnepkaHie aMITHOKICTIOT B HAJI3eMHOIT Macce KYKypy3bl, copTa [lopka

AMHHOKHCJIOTHI | JIucTha | CTe0Jd ¢ BJIAraJIMIaAMU JUCTHEB | Merenka | Ilouarox
MI/T CyX0ii Macchl
AcnapruHoBast 12,6 £2,0 2,4+04 9,6+ 1,5 7,4+1,2
Tpeonnn 6,0+ 1,0 0,8+0,1 42+0,7 2,8 +0,44
Cepun 5,6 0,8 0,9+0,1 4,3+0,6 3,1£0,44
I'myramunoBast 15,4+2,0 4,1+0,5 9,8+1,3 13,3+1,7
[Tponuu 6,5+ 2,0 0,9+0,3 10,3£3,2 32+ 1,0
Inurua 6,6 +1,1 1,1+0,2 4,6+0,7 3,5+0,6
Ananua 10,2+ 1,9 2,6+0,5 6,613 6,2+1,2
ucrenn 0,6 0,1 0,3 0,4
Bamun 6,7+0,9 1,3+0,2 4,7+£0,7 3,8+0,5
MeTnoHuH 1,3 0,1 0,5 0,3
W3omneimH 5,5+0,7 0,8+ 0,1 35+04 2,7+0,3
Jleiinuu 11,6 +1,5 1,8+0,2 6,9+ 0,9 5,7+0,7
Tupo3ux 54+1,1 1,8+0,4 3,8+0,8 39+0,8
denunaganud 6,6+ 1,1 0,9+0,1 3,8+0,6 3,6+0,6
T'uctunnna 2,1+04 03+0,1 1,6 £0,3 1,0+£0,2
Jluzun 6,8+ 1,1 1,0+2 54+09 2,8+0,4
ApruHuH 6,0+1,1 0,8+0,2 3,8+0,7 2,5+0,5
CyMMa aMHHOKHCIIOT 1154 21,7 83,7 66,1
CyMMa He3aMEHUMBIX aMUHOKHUCIIOT 445 6,70 29,0 21,7
MI/pacTeHue
CymMMa aMHUHOKHCIIOT 5193 2376 469 1104
CyMMa He3aMEHHMBIX AMUHOKHCIIOT 2003 734 162 3624
+ A - epanuypl unmepsana abconomuoii nozpeuinocmu npu P = 0,95.
Table 3
Amino acid content in the above-ground part of maize plants cv. Dorka
Amino acids Leaves Stems with leaf sheath (ffagglzi Ear of corn
mg/g dry weight
Aspartic 12.6+2.0 24+04 9.6+1.5 74+12
Threonine 6.0+ 1.0 0.8+0.1 4.2+0.7 2.8+0.44
Serine 5.6+0.8 0.9+0.1 4.3+0.6 3.1+0.44
Glutamic 154+2.0 4.1+0.5 9.8+13 13.3+1.7
Proline 6.5+2.0 0.9+0.3 10.3+3.2 32110
Glicine 6.6+1.1 1.1+0.2 4.6+0.7 35+£06
Alanine 10.2+1.9 2.6+0.5 6.6+1.3 6.2+12
Cysteine 0.6 0.1 0.3 0.4
Valine 6.7+0.9 1.3+0.2 4.7+0.7 3.8+05
Methionine 1.3 0.1 0.5 0.3
Isoleucine 55+0.7 0.8+0.1 3.5+04 2.7+0.3
Leucine 11.6+1.5 1.8+0.2 6.9+0.9 5.7+0.7
Tyrozine 54+1.1 1.8+0.4 3.8+08 3.9+08
Phenylalanine 6.6+1.1 0.9+0.1 3.8+06 3.6+006
Histidine 2.1+04 0.3+0.1 1.6+0.3 1.0+0.2
Lysine 6.8+1.1 1.0+2 54+0.9 2.8+04
Arginine 6.0+1.1 0.8+0.2 3.8+£0.7 25£05
Total content amino acids 115.4 21.7 83.7 66.1
g’(c)l{flé content of the essential amino 445 6.70 200 217
mg/plant

Total content amino acids 5193 2376 469 1104
gcé;zlé content of the essential amino 2003 734 162 362.4

+ A - absolute error interval limit at R = 0.95.
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Tabnmuua 4
CogepyxaHue 3e/IeHBIX ¥ JKeTIThIX IUTMEHTOB B IICThAX KYKypy3bl copra [Jopka
Jara | Xutopoduiibt | Kaporunouasl B-kaporun
MI/T CyX0ii Macchl
18.07 11,57 +0,87 2,03 +0,30 0,84 + 0,09
12.09 2,95+ 0,47 0,55 + 0,08 0,03 £ 0,01
MI/pacTeHue
18.07 16,2 2.8 1,2
19.09 1323 24,8 1,4
Table 4
The content of the green and yellow pigments in the maize leaves cv. Dorka
Date Chlorophylls | Carotenoids | B-carofin
mg/g dry weight
18.07 11.57£0.87 2.03+0.30 0.84 £ 0.09
12.09 2.95+0.47 0.55+0.08 0.03+0.01
mg/plant
18.07 16.2 2.8 1.2
19.09 132.3 24.8 1.4
Tabmuna 5

Copep>kaHKe pacCTBOPMMBIX CaXapoB B Ha/I3€MHOII Macce KyKypy3bl copTa Jlopka

YacTtu pacteHus | Mownocaxapa | ducaxapa | CymMma caxapoB

MI/T €yX0ii Macchl

JucTes 33+7 21 +4 54+ 10

Crebinu ¢ BiIarajaninaMHy JIMCTHEB 126 £ 4 130+ 4 256+9

ITouarok 245+ 9 79+ 14 324 £35
MI/T cbIpOii Macchl

JucTes 9+2 5+1 14+2

Crtelu ¢ BIarajumamMu JINCTHEB 23+ 1 24 +£1 47 £2

ITowarok 28+ 1 9+2 37+4

r/pacTeHue

Jluctes 1,5 0,9 2,4

Crebnu ¢ BIaraauiiaMu JUCThEB 13,8 14,3 28,1

TTouaTox 4,1 1,3 5,4

Bes nagzemuast macca 19,4 16,5 35,9

Table 5

The content of the soluble sugars in the above-ground part of maize plants cv. Dorka

Part of the plant

| Monosaccharides |

Disaccharides

Total sugar content

mg/g dry weight
Leaves 33+7 21+4 54+10
Stems with leaf sheath 126 +4 130+4 256+ 9
Ear of corn 245+ 9 79+ 14 324+ 35
mg/g fet weight
Leaves 9+2 5+1 14+2
Stems with leaf sheath 23+1 24+ 1 47 +2
Ear of corn 28+1 9+2 37+4
g/plant
Leaves 1.5 0.9 2.4
Stems with leaf sheath 13.8 14.3 28.1
Ear of corn 4.1 1.3 5.4
Total above-ground biomass 19.4 16.5 35.9
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Hecmotpst Ha cHIDKEHUE KOHLICHTPALUH (B YETBIpE pasa), K
yOOpKe 3eJIeHOI MacChl JINCThsI KyKypy3bl (B pacdeTe Ha OHO
pacreHune) HakaruBaay 132 Mr X10poduiIoB 1 0KoJIo 25 Mr
KapOTHHOMJIOB, CPEAN KOTOPBIX Ha JOJIO -KapoTHHA IPHXO-
quiock 6 %. Tlo-BuauMoMy, yMEHbIICHHE JIOTIH -KapoTHHA
00yCIIOBJIEHO MOHIKCHUEM TEMIIepaTyphl BO3AyXa K OCEHH
(ceHTs10pB). B 11€1IOM, 11O HAKOMJICHUIO MUTMEHTOB KYKypy3a
COIOCTaBMMa C KYJIBTUBHpPYeMbIMU B KoMH OIHOIECTHUMH M
MHOTOJIETHUMH 3JIaKOBBIMU pacTeHusiMu [1, c. 155], Ho He-
CKOJIBKO YCTYTaeT PaCTEHUSIM KyKypy3bl U3 I00KHBIX PETHOHOB
[15, c. 289, 292].

LlenHoli cocTaBHOW YacThl0 OMOMACCHl KOPMOBBIX pac-
TEHHH, 0COOCHHO TPH HWCIIOJIb30BAaHWU Ha CHJIOC, SIBIISIOTCS
yraeBofsl. [1o huznonornueckoMy 3HaYEHHIO YIIICBOJIBI ITPEI-
CTaBJISIIOT COOOM aKTHBHBIC META0OJIUTHI, 3aMlaCHBIC U CTPYK-
TypHBIE BellecTBa. Haim TaHHbIe TTOKa3bIBAIOT, UTO K YOOpKe
ypoxast B 3eJICHOM Macce KyKypy3bl CoepakKaoch 10 36 I pac-
TBOPUMBIX caxapoB (Tabmnwuia 5). bombiryro ux gacts (54 %)
cocTaBJIsUIM MOHOcaxapa (TToko3a + ¢ppykrosa). Hanbomnbmee
KOJMUYECTBO CAaXapoB COAEPKaNU CTEOIM C BIArajuillaMH JIH-
CTBEB.

e e e e
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Obcy:xaenue u BoiBoabl (Discussion and Conclusion)
Wrak, B permoHe ¢ OrpaHUYCHHON TEII000eCTIeueHHO-
cTeio (cymma 3¢ddextuBHBIX Temmneparyp menee 1800 °C)
KyKypy3a copta Jlopka ciocobHa copmupoBats 560 1/ra 3e-
JICHOM MacChl C BRICOKOM MUTATCIBLHOM IIEHHOCTHIO, YTO CBH-
JIETETBCTBYET O €€ MPUTOIHOCTHU JUIS MCIIOJIB30BAHUS B Kade-
CTBE 3€JICHOTO KOpMa U cuiiocoBaHusA. C y4eToM TCHICHINHU K
MOTEIUICHUIO KJIMMaTa KyKypy3a MOJKET OKa3aTbCsl MOJIE3HOM
B KaueCTBE CEJICKIIMOHHOTO MaTepuaia M 3aHiITh CBOE MECTO
MIPH PACIIMPEHUN aCCOPTHMEHTA BO3ICIBIBAEMBIX KOPMOBBIX
KyJBTYP B IIEHTPAJIHHOM U FOKHOM arpoOKJIMMaTHYECKUX paiio-
Hax Pecmy6mmxu Komu.
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Abstract. In the Komi Republic agricultural production and crops are characterized by low heat availability, short growing
season, poor and acidic soil. This determines the selection of cultivated plants. In order to develop and increase the efficiency of
northern crop production, expanding the range of cultivated crops through new varieties and hybrids adapted to cold climates
is a priority. Over the past twenty years in the central agroclimatic region of the Komi Republic the period with temperatures
above 10 °C has increased from 88 to 95 days, and the sum of active temperatures has increased from 1400 to 1560 °C. This
allows to expand the range of cultivated fodder crops, including new varieties of corn. Studies on the possibility of growing
of maize cultivars (Zea mays L.) in the central agro-climatic region of the Komi Republic were carried out. The subject of this
study was the modern maize cultivar, Dork, an early three-line hybrid characterized by rapid growth, cold and drought resis-
tance in the initial stages of development. Zea mays plants were grown in a field on an area of 100 m? near Syktyvkar (61.67 N,
50.76 E). Seeds of Zea mays were sown late, June 20, due to cold and raw weather in May — first decade of June. At a sum of
effective temperatures of less than 1800 °C the Dorka cultivar formed 564 c/ha of green (fresh) mass and 106 c/ha of dry mass.
In dry biomass the content of soluble sugars consist of 200 g/kg, carotenoids was 140 g/kg, amino acids — 52 g/kg, among them
essential amino acids — 18.7 g/kg. The biomass of maize cultivar, Dorka, is rich in calcium and magnesium. Thus, in terms of
crop productivity and nutritional value of biomass, the maize cultivar, Dorka, is promising for cultivation in the central and
southern agro-climatic regions of the Komi Republic. It is suitable for use as green feed and silting.
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Annomayus. Ieab padboThl — BHISICHEHNE 3aKOHOMEPHOCTEH BO3PACTHBIX N3MEHEHU I aKTHBHOCTH aciapTaTaMuHOTpaHcde-
passl (AcAT), anannnamunoTpancdepassl (AnAT), ramma-rimyramuntpancdepassl (I'TT), a-amunassl, menouHoi pocdara-
3b1 (I11®P) n xucnoit pocdaraser (KP) B TKaHAX pa3HBIX YacTeH CIIENON KUIIKH y HOPOCIT KPYITHOW 0€JI0i MOpoIbl B pa3HbIX
(hazax mUTaHMS PaHHETO OCTHATAJIBLHOTO IIEpHOJIa CUCTEMOreHe3a cBuHe. MeToabl. AKTUBHOCTH ()epPMEHTOB OIPEIeIIsIIINn
cnektpodoromerpudeckum metonoMm (UV-1800) u ¢ ucnonbszoBanueMm Habopa pearcHToB komnanuu OAO «Butan [lese-
nonmenT Kopropaiimma» (Cankt-IlerepOypr). AxtuBHOCTh pepmenToB ACAT 1 AnAT omnpenensnu o merony Paiitmana
n ®@penkenst. [TT — yHUPUIMPOBAHHBIM KOJIOPUMETPUUYECKHM METOJIOM 110 «KOHEUHOW TOUYKE». AKTHBHOCTDH (l-aMHUJIa3bl
n3mMepsin o Merony Kapases. Yposens KO, I onpenensnu no metony becces — Jloypu — bpoka. Pesyabrarsl. Crenenn
CTPYKTYPHO-XMMHUYECKHX N3MEHEHUH B TKAHSIX CJICTION KUIIKH Y TOPOCST BHICOKA B paHHHE (ha3bl TIOCTHATAIBHOIO IIEPUOAA,
B TEUYEHHE ITEPBBIX YETHIPEX MecsLeB )KU3HU. OCOOEHHO OHM BBIPaXXEHBI B TIepexo/iHble (pa3pl nuTanus. Hanbonee mHTEHCHB-
HBIE BO3PACTHBIC M3MEHEHNSI OOMEHHBIX IIPOIECCOB B TKAHSIX CJIETIOW KHIIKH y IMTOPOCST BBISBJICHBI MEX/1y MOJIO3HBHO-MO-
JIOYHOW ¥ IEpBOW MOJIOYHOM, MEXK/1y IIEPBOM M BTOPOH MOJIOYHBIMH, MEXKAY TPEThEH MOJIOYHON U MOJIOYHO-Ie(PUHUTHUBHOA,
a TaK)Ke MEXJy IepBOH M BTOPOH Ae(DUHUTHBHBIMH (pa3aMHu. YCTAHOBJICHBI CPOKH CTAOMIM3AIIMH aKTUBHOCTH OTJICJIBHBIX
(epMeHTOB B TKaHIX KUIIKH. OHM BBISBIISIIOTCS Y TIOPOCAT B Oosiee mo3aHue ¢a3pl nutanus. Hayunas HoBu3Ha ncciieno-
BaHM 3aKJII0YAETCS B TOM, YTO BBISBIICHBI XapaKTep ¥ HHTEHCHBHOCTH BO3PACTHBIX U3MEHEHUI aKTUBHOCTH acnapTar- U
aJaHMHAMUHOTpaHcepas, TaMMa-riryTaMuITpancdepassl, 0-aMUiIa3bl, KUCION M IMIEIOYHON (ocdara3 B TKaHSIX pa3HBIX
yacTel CIenoi KUIIKY y pacTyIIUX MOPOCHT.

Knroueswvie cnosa: cucremorenes, Gpasbl MUTaHM, TOCTHATAJIBHBIA NEpHOJ, (GYHKIIMOHAIIBHASI CUCTEMa, ()EpPMEHTBI, acrap-
TaTaMHHOTpaHcdepasa, alTaHMHaAMUHOTpaHchepasa, y-riayTaMuiITpancdepasa, o-aMuiiasa, ejlovyHas 1 Kucias gocdarasa,
ciemnas KHILIKa, opocATa.
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(194). C. 66—75. DOI: 10.32417/1997-4868-2020-194-3-66-75.

Mama nocmynnenua cmamuu: 05.02.2020.

HocTanoBka npodaemsbl (Introduction)

B mporecce mocTHATaNBHOTO CHCTEMOTEHE3a CTPYKTY-
PBI pa3BUBAIOMIETOCS OpraHu3Ma OOBEAUHSIOTCS B CIIOKHBIC
HWHTETpaJIbHbIC (PyHKITMOHATBHBIC CHCTEMBI, KOTOPHIE 3aKJIa-
IIBIBAIOTCS, (POPMHUPYIOTCS W COBEPIICHCTBYIOTCS MOQa3HO,
MTO3TAITHO, TETEPOTEHHO M M30UpaTEEHO 00EeCTIeINBAIOT He-
00X0onMMEBIe )KIU3HCHHO Ba)KHBIC (PM3MOJIOTHYECKHE OTIIpaB-
JICHUS PacTyIIEro OpraHu3Ma B menoM. JImHamudecku Ghop-
Mupyromuecs (QpyHKIIMOHATBHBIE CHCTEMBI TPHUCIOCA0IN-
BalOT CTPYKTYPHl M (PYHKIIMH ITHINEBAPUTEIHHBIX OPTaHOB
paCTyIINX )KUBOTHBIX K KOHEYHOMY Pe3yIJIETaTy, K yCBOSHHUIO
MTOCTOSTHHO M3MEHSIOMIECT0CS COCTaBa M KOJIMdecTBa KopMma [,
c. 164; 2, c. 1; 3, c. 2169]. B cBsi3u ¢ 3TUM BO3pacTHBIC U3Me-
HEHUS aKTUBHOCTH ()EPMEHTOB B Ka)KJIOM OTACITEHOM OpraHe
WJTU Ta)Ke B YaCTH OpraHa MMEIOT CBOH CIIEIIU(PHIECKHIE 0CO-
oennoct [4, c. 101; 5, c. 12; 6, c. 108; 7, c. 67; 8, c. 195; 9, c.
1226; 10, c. 723].
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Ienr Hamel paboThl — ONMpeesIeHHEe 3aKOHOMEPHOCTEN
BO3PACTHBIX M3MEHEHHUIl TakuX (EPMEHTHBIX CHCTEM, Kak
TpaHcdepassl (agaHuHaMHHOTpaHCpepa3a — AnAT, acnap-
tatamMuHOTpaHcdepaza — AcAT, ramma-riyTamuiaTpanche-
paza — I'T'T), pocdarassr (enounas — 1D u kucnas — KD)
U 0-aMuiia3a B TKaHSX Clenod KMUKU y nopocar. Mccneno-
BaHue (a3HBIX U3MEHEHHH aKTHBHOCTH JAHHBIX (pepMEHTOB
TO3BOJISICT CYJAUTH 06 ACUHXPOHHBIX BO3PAaCTHBIX H3MECHC-
HHUSAX MHTCHCHUBHOCTHU O6MeHHI)IX IIPOLECCCOB B TKaHAX CJIC-
MOW KMIIKH y PACTYIIUX MOPOCAT. AKTUBHOCTH TpaHchepas
OTPaKaeT HHTCHCHBHOCTh OCJIKOBOIO OOMEHa B TKaHSIX,
YPOBEHb O-aMHJIa3bl — aKTUBHOCTh aMUJIOJIUTUYCCKUX IIPO-
LIECCOB, 00ECIEUNBAIONINX HEOOXOAUMYO SHEPIUIO KIIETKaM
TKaHe#, akTUBHOCTD (pocdaTas — Temibl 0OMeHa Gochopop-
TraHUYEeCKUX COeTMHEHNH BHYTPH KJIeTOK TKaneil [11, c. 7002;
12, c. 225; 13, c. 1; 14, c. 4706; 15, c. 456].
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B nmocTHaTanbHBIN Nepuos pa3sBUTUS MUIIEBAPUTEIBHOM
CUCTEMBI Y CBUHEH HaAMH BBIICJICHBI clienyomue (ha3pl muTa-
HUSI IOPOCST: MOJIO3UBHAs, MOJIO3UBHO-MOJIOUHAS (WM Tep-
Bas mepexopHas (asza), mepas (paza MOJOYHOTO IMHUTAHUS,
BTOpas (aza MOJOYHOI'O MUTAHUS, TPEThs (pasa MOJOUYHOIO
nuTaHus, ¢aza MOJOYHO-IEPUHUTUBHOTO MUTAHHS (WK
BTOpas nepexonHas (asa), mepsas (haza 1eGUHUTHBHOTO MTH-
TaHus ¥ Bropas (asza gepuHuTHBHOTO NuTanus [16, c. 83].

MeToaoJiorusi u MeToabl ucciienopanusi (Methods)

Jln1s uccienoBaHui MCIONB30BAIM YHUCTONOPOIHBIX TO-
pOCSIT KpyIHOW OeJoi opo/bl: XpSYKOB B Bo3pacte 1, 7 cy-
TOK 1 00poBKOB B Bo3pacte 14, 21, 28, 60, 120 u 180 cyTok,
BBIPAIIEHHBIX B YCIOBUAX cBUHOKOMIUIekca OAO «Bypnap-
ckuii MsicokoMOuHaT» BypHapckoro paiiona Uysamickoii Pe-
cnyOnnku. JXMBOTHBIE CO/IEPIKAINCh B COOTBETCTBUU C Ta-
pameTpamMu 300rMTHeHHYeCKUX TpeboBanuii [17, c. 44; 18].

OBTaHA3UI0 TMOPOCAT U BCE MAHUMYJIAIMH BBIMOJHSIIN
cornacHo IlpaBuiam mpoBeneHHs] padOT C HCIOJIb30BaHU-
€M DKCIepUMEHTANBHBIX KUBOTHBIX [19]. Kumku toncroro
KHUILIEYHUKA W3BJICKAIH U3 OPIOIIHON MOJIOCTH, OYUIIAIN OT
COJZICP’)KMMOT'0, TPOMBIBATIN XOJOAHBIM (DU3UOJIOTUIECKUM
pacTBOpOM, pas/eiisiiid Ha YacTH U MPOObI UX TKaHeW 3aMo-
pa’XUBaJIH B )KUJIKOM a30Te IS AAJIbHEHIINX UCCIIEJOBAHUH.
B nayuHoit nabopatopun Uysamckoit [CXA B romorenarax
TKaHEeH cJernol KUIIKU CIIEKTPOPOTOMETPHUECKUM METOIOM
(UV-1800) u ¢ ucnonp3oBaHUEeM Habopa peareHTOB KOMIIa-
uun OAO «Butan [JleBenonment Kopropaiiin» ompenens-
JIM aKTUBHOCTH (PEPMEHTOB B COOTBETCTBHH C METOJIMKAMHU.
PacueT akTHBHOCTH (DepPMEHTOB ITPOBEIIN 110 KAJIHOPOBOUHO-
My rpaduxy.

PesyabTaThl (Results)

Ilocne pokaeHHs, B T€UEHHE MEPBBIX YETBIPEX CYTOK
KU3HHU, TOPOCSITa MUTAIOTCA MOJO3MBOM, HaXOIATCS B MO-
no3uBHOU (aze mutanus. CTpyKkTypa ¥ (GYHKIIMH ITHIIEBBIX
(YHKIIMOHAJIBHBIX CHCTEM MOJIO3MBHOW (Da3bl T€HETHUECKH
3arnporpaMMHUpOBaHbl 00ecreynBaTh HOBOPOIXKICHHBIM I10-
pocaTaM ycBOEHHE KOMIIOHEHTOB Mojio3uBa. Ilo HamuM fgan-
HBIM (Tabnnna), B 9Ty a3y NUTaHUS Y OHOCYTOUHBIX ITOPO-
CSIT 1O CPABHEHUIO € IPYTUMU (Pa3HBIMH TPYIIIIAMH B TKaHIX
pPa3HBIX 4YacTel CJENoN KHUIIKKM aKTHUBHOCTH HCCIEAYEMBIX
(hepMEHTOB HEOTMHAKOBA.

B TKaHSIX MpOKCHMabHON YacTH CIIETON KHUILIKH ONpe/es-
€TCsl OTHOCHUTENBHO BBICOKasi akTHBHOCTh AJAT (MKMOIB/T-4) —
15,6 £1,23, AcAT (Mxmonb/Tu)— 19,8 £ 1,27 u [IIdD - 132,9+6.9.
Bwmecte ¢ tem aktuBHocTh ITT (Mrmonb/ry) — 1112 + 52,
a-ammnasel (mr/(ca) — 0,131 + 0,008, KO (Mxmomb/ru) —
2,6 £ 0,21 — OTHOCHUTEILHO HU3KAS.

B TkaHAX MenuanbHOM YacTH ABEHAALATUIIEPCTHON KHII-
KM B MOJIO3UBHOI (haze MUTAHMsI OPOCST B CPABHEHUH C JIpY-
TMMU (a3aMu IUTaHUsl OOHAPYKUBACTCS OTHOCUTEIBHO BBICO-
kast akTuBHOCTH [1]®D (MkMoub/T4) — 113,4 £9,3. AKTUBHOCTh
AnAT - 10,4 + 0,56, AcAT — 11,3 £ 0,76, I'TT — 27,1 £ 0,91,
a-amuiasel — 0,129 £+ 0,006 u KO — 3,9 £ 0,12 — oTHOCHTE b~
HO HU3Kasl.

B TkaHAX AMCTaIBHOM yacTH ABEHAIATUIICPCTHON KHUIIKH
B MOJIO3UBHOHW (paze mHTaHUsI MOPOCSAT MO CPAaBHEHHIO C pe-
3y/bTaTaMy MOCJeAyomuX (a3 MUTaHus, Kak U B TKaHSIX Me-
JIUATTbHOM 4YacTH, OTHOCUTEIBHO BBICOKAs JIMIIb AaKTHBHOCTH
d - 117,1 + 5,1. AKTHBHOCTb JpyruX ()epMEHTOB OTHOCH-

e e e e

O
>
tenbHO HU3Kast: AnAT —13,2+0,77, AcAT—13,6 £0,72,TTT —
134,8 £ 5,3, a-ammassl — 0,048 + 0,003 u Kb - 2,5 +0,17.

Takum 00pa3oM, B MOJIO3UBHOW (ha3e MHUTAHUS MOPOCIT
paHHEro IOCTHATAJIBLHOW IEpPHOJa CHUCTEMOIeHe3a CBUHCH,
CyIisi 10 YPOBHIO (DEPMEHTOB, B TKAHSAX MIPOKCHUMAJIbHOMN YacTH
CJICTION KHUIIIKH 10 CPABHEHUIO C MOCICIYOIUME (ha3aMu 1mu-
TaHUsl OOHAPYKUBACTCSI OTHOCUTEIIBHO BBICOKAsl aKTUBHOCTh
OenkoBOro 0oOMeHa ¢ mpeoOIajaHueM MPOIIECCOB TPAaHCAMU-
HUPOBAHUS, CBSI3aHHBIX C aKTMBHOCTBIO aJTAHWHAMHHOTPAHC-
(epasbl u acnapraramuHOTpaHcdepassl. Bmecte ¢ TeM cko-
POCTB MEPeHOCA Z-IIyTaMHUIIOBOM TPYIIIBI OT OJHOTO TENTH/IA
Ha JPYrod MenTH] WIA Ha aMHHOKHCIOTY OTHOCHTEIHHOMN
HU3Kas. B TKaHSAX MPOKCHMATIBHOM YacTH CIICTON KHIIKUA B
MOJIO3MBHO# (ha3e MUTAHUS MOPOCIT B OTHOIICHUH TOCICIY-
ronux (a3 MUTAHUS TAKXKE BBISBIISICTCS OTHOCHUTEIILHO BBICO-
Kasi MHTCHCHBHOCTbH MPOIECCOB TUApoiu3a 3¢upos Gocdop-
HOW KHCJIOTHI C y4acTUEeM IIesIouHO# (ocdaraszpl. OqHaKO ak-
TUBHOCTh aMWJIOIIUTHYCCKUX IMPOIECCOB, 00CCICUYMBAFOIIUX
HCOOXOIMMYIO JHEPIHI0 KJIETKAM TKaHEH W TeMITbl OOMEHa
(dochopopraHUYECKUX COCIMHEHUH, OCYIIECTBISIEMbIC C I0-
MOIIBI0 KHCIIOH (hocdarasbl B TKAHIX MPOKCUMAILHON 4acTH
CJICTION KHIIIKU, OTHOCUTEIILHO HU3KHE. B TKaHsAX MeananbHON
U JIUCTaJBHOM YacTel CIICION KUIIKU MPOICCChI TICPECaMIHU-
pOBaHUs, CBS3aHHBIC C AKTHBHOCTHIO aJAHMHAMHHOTPAHC-
(depasbl U acnapraraMuHOTpaHC(Epas3bl, CKOPOCTh MEPEHOCA
g-IJIyTaMIJIOBO# TPYIITBI OT OJHOTO TMENTUIA Ha APYTOH mer-
TUJ WM Ha aMUHOKHCIIOTY, aKTUBHOCTh aMWJIOJUTHYCCKUX
MPOIIECCOB, 00CCIICYMBAOIIIX HEOOXOMUMYIO SHCPIHIO KIICT-
KaM TKaHed M TeMIbl oOMeHa GochOopoOpraHUueCKUX COeJIH-
HCHHIA, OCYIIECTBIIICMbIC C IMOMOIIBIO KUCIIOH (ocdarasbl B
MOJIO3HMBHO# (ha3e MUTAHUS MOPOCSIT B OTHOLICHHUHU MOCIICY-
roIMX (pa3 MUTaHuUsl, OTHOCUTEIBHO HU3KKE. JIMIITh HHTCHCHUB-
HOCTB MPOIECCOB rUIposn3a 3QUpoB HoCPOPHOIT KUCIIOTHI C
ydacTHEeM IIeJIOYHON (ocdara3bl OTHOCHTEIBHO BBICOKAS.

B Tedenue mepBbIX 5—7 CYTOK JKU3HHU MOPOCHT (B MEepBOit
MIePEXOTHOMN, MOJIO3UBHO-MOJIOYHOH (pa3ax MUTaHUS paHHETO
MTOCTHATAFHOTO TMEPHOJa CHCTEMOTeHe3a) 3HAYUTEIHHO H3-
MEHSETCS COCTaB IMOCTYHAIOIICH XMMyca B CICIY KHUIIKY:
YMCHBIIIACTCSl KOJIMYCCTBO OPraHMYECKUX KOMITOHEHTOB, TI0-
BBIIIACTCS JTOJIsl BOJIbI. BHOBB Omiepexaroie chopMupOBaHHAS
nvneBas QyHKIMOHAJIbHAS CHCTEMa U3MEHSET CTPYKTYpy U
(YHKIMU TKaHEW STOH KHIIKH y PACTYIIUX IOPOCST, MPH-
CIoca0IuBaeT KUIIKY K YCBOCHUIO HOBBIX COCTABHBIX YaCTeH
MMUIIH, 9TO OTPaYKaeTCsl Ha aKTHMBHOCTH HCCIEIyeMBIX (ep-
MEHTOB B TKaHSX M3yYaeMbIX YacTCH CIIeroi KHUIKU. B Tka-
HAX TPOKCUMAJIbHON, MEIUalbHOW W JAHUCTaJbHOW 4YacTei
CJICNON KHUIIIKU Y CEMUCYTOUYHBIX IMMOPOCAT B MOJIO3UBHO-MO-
s04HO# (paze nuranus aktuBHOCTH ATAT n AcAT mo cpaBHe-
HUIO C TIpenpIaymiei (a3oil muTaHUs MOPOCST CYIIECTBEHHO
He m3MeHseTcs. AKTuBHOCTH QepmerntoB [T, a-ammmassl u
[II® B MONO3UBHO-MOJOYHOW (pa3e MUTAHUS B TKAHIX BCEX
YyacTell CICMOi KUINKUA CYIIECTBEHHO BO3pPacTarOT. AKTHB-
HocTh I'TT B TKaHAX NPOKCUMAJIBHOM 4acTH BO3pPAcTacT B
1,8 paza, p<0,001, 10 203,4 & 6,1; B MenuansHOI — B 3,2 pasa,
p<0,001, mo 86,2 + 3.4; B quctanpHO — B 1,5 paza, p < 0,001,
1o 203,1 = 7,7. AKTHBHOCTP (i-aMHIJIa3kI B ATOH (haze MUTaHUSL
[IOPOCSAT YBEIMUHUBAETCSI COOTBETCTBEHHO B 1,5 paza, p < 0,01,
1o 0,203 + 0,011; B 1,4 pa3a, p < 0,05, no 0,187 + 0,017; B
3,2 pa3za, p<0,001, 10 0,156 + 0,009. AxktuBHOCTH LL[D MOBHI-
maeTcsi COOTBeTcTBeHHO B 1,4 paza, p < 0,01, no 187,1 +7.8;
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B 1,3 pasa, p < 0,01, no 151,7 £ 6,6; B 1,3 paza, p < 0,01, no
153,0 + 6,7. IHTEHCHBHOCTH MPOILIECCOB THAPOIH3a dYPUPOB
(ochopHOIT KHCITOTHI ¢ y4acTHeM KUCIIOH (ocdarassl coxpa-
HSIETCSl HA YPOBHE MOJIO3MBHOM (a3bl.

Taxum 00pazoM, B MEpBOH MEPEXOIHONW, MOIO3UBHO-MO-
JIOYHOH (pa3axX MUTAHWS PAHHETO MOCTHATAJIHHOTO TEpHOAa
CHCTEMOTCHE3a CBHHEH, MCXOI W3 IMONYYCHHBIX NaHHBIX, B
TKaHSAX U3y9aeMbIX YacTeH CIICMON KUIIKH Y ITOPOCST BBISBIISI-
€TCsl OTHOCUTEJBHO BBICOKasi aKTHBHOCTh OEJIKOBOrO 0OMEHa,
CBSI3aHHAs C MPOLECCAMU TPAHCAMUHHPOBAHMS aMHUHOKHC-
70T ¢ yuactueM AJAT U MOBBIIEHHOW CKOPOCTHIO MIEPEHOCa
g-TTyTaMIJIOBOH TPYTITBI OT OHOTO MENTHIA Ha APYTOH Ter-
THUJ WM HAa aMUHOKHUCIOTY. B TeueHue nepBoil nepexogHon
(ha3bl TUTAHUS TOPOCST CKOPOCTh AMILTOTHTUICCKIX MPOIIEC-
COB C y4acTHEM O-aMHJIa3bl 1 HHTEHCHBHOCTH 0OMEHa OpTO-
(dbochopHBIX MOHOIDUPOB C yUACTHEM IIEIOUHON (ocharasbl
10 CPABHCHHUIO C MPEABbIAYIICH (a30iil B TKAHAX MPOKCHMAIIb-
HOM, MEIUaNBLHOM W AUCTAJbHON YacTel CIIENONM KHIIKHU I0-
BEImaetcs. THTeHCHBHOCTE 0OMeHa opToPochOpHBIX MOHO-
2(UPOB ¢ yuacTHeM Kucion (pocdarassl 1o CpaBHEHHIO C TIpe-
JBIAYIIEH (a3oit ocTaeTcst HU3KOM.

B nepBoii aze MonouHoro nmuranus, ¢ 8 o 14 cyTku xKu3-
HH, TIOPOCATA NEPEXOAIT Ha MAaTEPUHCKOE MOJIOYHOE MUTaHHE.
Bwmecre ¢ TeM B X035 CTBE ¢ 8-CyTOYHOTO BO3pacTa MopocsATaM
JTOTIOTHUTEIHHO CKAPMIIMBAIOT IIPECTApTEP B COOTBETCTBUU C
WHCTPYKIHEH PUMEHEHUS. B yCIOBHAX M3MEHEHHOTO COCTa-
Ba U3y4YaeMbIX YacCTel KHUIIKU U3MEHEHUE aKTUBHOCTU ANAT
HecymiecTBeHHoe. AKTUBHOCTE ACAT ¢ Bo3pacToM mopocsT
JOCTOBCPHO H3MCHACTCA JIMIIb B TKaHAX HpOKCHMaJ'IBHOﬁ
gacTH, cHmxkaetcs Ha 42,3 %, p < 0,001, oo 12,7 + 0,85. B
TKaHAX MEINATBHON 1 IUCTAIFHON YacTeH KHUIIKH B ATy a3y
MTUTAHAS TIOPOCAT YPOBCHb (DePMEHTA OCTACTCSI HECM3MCHHBIM.
VYposens I'T'T B TkaHAX MPOKCUMAIbHOMN 4aCTH KUILIKK BO3pAC-
Taet B 1,4 paza, p < 0,001, no 284,9 + §8,1; B TKaHsAX MeTUAIb-
HOM yacTH moBbImaercs B 2,9 pasa, p < 0,001, no 246,6 + 7,6;
B muctanbHOl — B 1,3 pasa, p < 0,001, mo 274,5 £ 8,7. ¥po-
BeHb (epMeHTa O-aMMIa3bl 3HAYUTENHEHO YBEIHMYHBACT-
cs: B MPOKCUMAaJbHOW M MeAHalbHOM yacTsx — B 1,6 pa3sa,
10 0,322 +£ 0,013, p < 0,001 u go 0,299 + 0,019, p < 0,001;
B qucTanbHol — B 1,9 pasa, p < 0,001, no 0,306 + 0,014. Ax-
TuBHOCTH [II® B 3TO# (ha3ze MUTAHUS MOPOCST MOBBIIIACTCS
B TKAaHSX BCEX YacTeW CJIENONW KMILIKH: B MPOKCUMAIbHON — B
1,5 pazap <0,001, no 278,5 = 7,8; B MmequansHOU — B 1,7 pasa,
p<0,001, no 252,5 + 8,7; B nucranbHoi — B 1,3 paza, p<0,01,
1o 193,6 + 8,1. M3menenne akrusHoctn KO B nepBoii dase
MOJIOYHOTO MHUTaHHs B TKAHSIX BCEX M3y4aeMBIX 4acTel clie-
MOM KMILKU HEJ0CTOBEPHOE.

Takxum oOpa3oM, B TiepBoH (ha3e MOJIOUHOTO MUTAHUS PAH-
HETO ITOCTHATAJFHOTO TIePHONa CHCTEMOTeHe3a CBHHEH, HC-
XO[ISl U3 MOJTYYCHHBIX JaHHBIX, B TKAHSIX PA3IMYHBIX YacTei
CJICNION KHUILKHU y JIBYXHEJIEIbHBIX MOPOCST MPOIECChl TPAHC-
aMUHHMPOBAaHUS aMMHOKHUCIOT ¢ yudacTueM ANAT u AcAT
OCTaIOTCs Ha yPOBHE MOJIO3MBHO-MOJIOYHOM (pasbl, a CKOPOCTh
mepeHoca g-TIyTaMIIOBOM TPYIIBl OT OJHOTO TENTHAa Ha
JPYTOW MENTH]I WIA Ha aMHHOKHCIIOTY TIOBEIMAETCs. B Tede-
HUE TICPBOI MOJIOYHOH (ha3bl IMUTAHUS IIOPOCSAT CKOPOCTh aMHU-
JIONMTHYECKHUX TPOIIECCOB C yYacTHEM (O-aMHJIa3bl M MHTEH-
CUBHOCTH 00OMeHa opTo(oc(hOPHBIX MOHOA(DUPOB C yyacTHEM
1IeI04HO# (ocdaras 1o cpaBHEHUIO C npeabLIyel (Gazoi B
TKaHSAX MPOKCUMAIbHOM, MEIHAIBHOW U TUCTAIBHOU YacTen
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CJICTION KHIIKHU MOBBIMACTCsA. IHTEHCMBHOCTh OOMEHa OpTO-
(bochopHbIX MOHOIDUPOB € ydacTHeM KUCIION (ocdarassl 1Mo
CPaBHEHHIO C MPeABIAyIIEH (a30ii ocTaeTcss HU3KOM.

Bo BTOpOI1 pase MOIOYHOTO MHUTAHUS TOPOCAT, C 15- 1o
21-cyTOUHBII BO3pACT, 3HAYUTEIHEHO YBEIHMYMUBACTCS O0BEM
MOCTYIIAIONICTO XUMYyca B CIICMYI0 KHIIKY. B yclnoBusX u3-
MCHCHHUSI KOJIIMYECTBA U COCTaBa IMOCTYMAIOIICIO XUMyca B
CJICIYIO KHUIIKY Y TPEXHEEIbHBIX IIOPOCAT Xapakrep (hazHbIX
Bo3pacTHBIX n3MeHeHnH AAT n AcAT B TKaHAX BCEX M3yda-
EMBIX YacTeH CIIeNoW KUIIKHA CYIIECTBCHHO HE M3MEHSCTCH.
AxtuBHOCTh ['T'T B TKaHSIX NPOKCHUMAJIBLHOM, MeIUaIbHON U
JUCTAIIFHON YacTel CIICTION KHIIKK CYIIECTBCHHO YMCHBIIIA-
ercsi: cooTBeTcTBeHHO Ha 78,4 %, p < 0,001, 1o 61,5 + 2.4,
Ha 74,7 %, p < 0,001, mo 246,6 = 7,6; na 63,3 %, p < 0,001,
1o 100,7 + 8,8. AKTHBHOCTP O-aMHJIa3bl B U3y4aeMbIX JaCTsIX
CJIETION KUMKW M3MEHATCS HECYIIeCTBeHHO. Bo BTOpOif dasze
MOJIOYHOTO MTUTAHUS TOPOCAT akTUBHOCTH 1I[®D B TKaHsIX cite-
MOM KUIIKKA PE3KO CHUXKAaeTcs cooTBeTcTBeHHO Ha 71,4 %,
p <0,001, no 79,7 + 2,9; na 61,6 %, p < 0,001, 1o 96,9 + 3,7;
Ha 62,4 %, p < 0,001, mo 72,8 £ 2,6. AktuBHOCTH KD, Ha060-
POT, B TKaHSIX BCEX TPEX YacTei CIENoN KHUIIKH 3HAYUTEIHHO
YBEIIMYHMBACTCS: COOTBETCTBEHHO B 2,8 pasa, p < 0,001, mo
27,4 + 2,1; B 3,4 paza, p < 0,001, no 17,1 + 2,2; B 3,4 pa3a,
p<0,001, no 16,4 £25.

Takum 00pa3oM, MOXKHO 3aKJIFOUUTh, YTO BO BTOPOH (ase
MOJIOYHOTO TMHUTAHUS PAHHETO IOCTHATAIBHOTO TEPHOAA CHU-
CTeMOTeHe3a CBHHEH, HCXO/ U3 MOTyYeHHBIX JaHHBIX, B TKa-
HSX M3y9aeMBIX YacTel CIIeNON KUIIKH Y ABaIIaTHOTHOCYTOU-
HBIX [TOPOCAT MPOLIECCH TPAHCAMUHUPOBAHUS aMUHOKHCIIOT C
yuactueM ANAT u aAcAT ocTaroTcsa Ha ypoBHE NEPBOM MO-
JIOYHO# (ha3kl, a CKOPOCTH MEPEHOCA Z-TITyTAMHUIOBOH TPYIIIIBI
OT OJHOI'O IIerTHaa Ha )lpyroﬁ NnenTru NJin Ha aMUHOKHUCIIOTY
yMeHbIIaeTcs. B TeueHne BTOPOH MOJOYHOM (a3sl MUTAHUS
MTOPOCST CKOPOCTh AMUJIONUTHYECKAX TPOIIECCOB C yIacTHEM
O-aMUJIa3bl HE I3MEHSICTCS, COXPAHSETCS Ha YPOBHE MPEIBIAY-
mei daspl. HTeHCHBHOCTH 0OMeHa 0pTO(hOCHOPHBIX MOHO-
3(pUPOB ¢ ydyacTHEM MICTOYHON (hocdaras Mo CPAaBHCHUIO C
npeablaymied Ga3ol B TKaHSX MPOKCHMAIbHON, MeIHaIbHON
1 IMCTaJbHON YacTe! CIENON KUIIKH, CHUXKAETCS, a C y4acTU-
eM KHUCIIoN (ocdarasbl — 3HAYUTEIFHO YBETMIUBACTCS.

B TpeTpeii (paze MONOYHOTO MUTAHUS MOPOCST, ¢ 22- TI0
28-CyTOUHBI BO3pACT, 3HAYUTEIEHO YBEIHMYUBACTCS O0BEM
MOCTYTAOIIETO XUMYCa B CIICIIYIO KUIIKY. B yCIIOBUSIX U3MCHE-
HUS KOJIMYECTBA M COCTAaBA MMOCTYIAIONIETO XUMYCa B CIICITYIO
KHIIKY Y YETBIPEXHEICIbHBIX MOPOCAT (a3HbIe BO3PACTHBIE
n3MeHeHns ypoBHer AAT n AcAT B TKaHSX KUIIKH HECyIIIe-
cTtBeHHble. AKTUBHOCTb [T'T 3HAUUTENbHO YBEJIMYUBAETCS: B
MIPOKCUMaIbHOH (aze — B 4,2 paza, p < 0,001, no 258,8 + 6,8;
B MenuanbHol — B 3,8 pasa, p < 0,001, no 236,5 = 5,9; B nuc-
taneHOM — B 1,7 paza, p < 0,001, mo 171,4 + 7,2. YpoBeHb
0-aMWJIa3bl B TpeThel (ha3e MONOYHOTO THTAHUS TOPOCST
CYIIECTBEHHO MA/JaeT B TKAHAX BCEX YacTEH CIETOil KHIIKH:
cooTBeTcTBEHHO Ha 49,4 %, p < 0,001, no 0,161 + 0,016; Ha
53,7 %, p < 0,001, mo 0,127 + 0,17; Ha 54,15 %, p < 0,001, mo
0,135 £+ 0,008. AxtuBHOCTH 1D mpoaOmKaeT YyMEHBIIATHCS:
B IPOKCHMAaIbHOM (asze — Ha 34,7 %, p < 0,001, mo 52,1 + 1,9;
B MeauanbHOM — Ha 57,5 %, p < 0,001, mo 41,2 £ 1,7; aucrans-
HOM — Ha 46,3 %, p < 0,001, mo 39,1 £ 1,6. AxtuBHOCTS KO B
TKaHSAX BCEX YaCTCH CJICIOM KUIIKH ITOPOCST COXPAHSISTCS Ha
OTHOCHTEIIBHO BRICOKOM YPOBHE.
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Takum 00pazom, B TpeThel (paze MOJIOYHOTO MUTAHUS PaH-
HEro MOCTHATAJILHOTO NMEePHOo/Ia CUCTEMOTeHe3a CBUHEH, NCX0-
JIl U3 TIOyYCHHBIX JaHHBIX, B TKAHSAX NMPOKCUMAJIBHOM, Me-
JIMaJbHON W AMCTANbHOM YacTel Clenoi KUIIKHU Y YeThIpex-
HeJIeTbHBIX MOPOCST MPOLECChl TPAHCAMUHUPOBAHUS aMUHO-
kuciaot ¢ yuactueM AnAT u AcAT octarorcsa Ha ypoBHE BTO-
POH MOJIOYHO# (a3bl, a CKOPOCTh EPEeHOCa g-ITyTaMUIIOBOM
TPYMIIBI OT OJHOTO MENTHA Ha APYToi NenTua Wi Ha aMUHO-
KHCJIOTY YMeHbIaercsi. B Teuenue Tperbeit MoiouHoi (ha3bl
MUTAHUS TOPOCIT CKOPOCTh aMIJIOIUTUYECKHX MPOIECCOB
C y4aCTHEM (-aMHJIa3bl 3HAYUTEIbHO yMeHbIaeTcsa. VIHTeH-
CUBHOCTH 0OMeHa opTo(hoc(hOpPHBIX MOHOA(DUPOB C yyacTHEM
IeI0YHO# (ocdaras Mo cpaBHEHUIO C MpeabLIynel (azoi B
TKaHAX MPOKCUMAJIBHON, MEAUAIbHON U TUCTaIbHON uacTel
CJICNION KHIIKM CHYJKAeTCs, a C y4acTHeM KHcioi ¢ocdara-
3Bl — COXPAHAETCS Ha IIPEKHEM BBICOKOM YPOBHE.

Bo Bropoii mepexoqHo#, MONIOYHO-AeHUHUTHBHONW (a-
3axX MUTaHUA MOpocsT, ¢ 29- mo 60-cyTo4HBIM BO3pacT, Kor-
Jla TIOPOCSIT MEPEBO/IST HA OCHOBHOM PaIMOH C jJ00aBlICHUEM
MOJOYHBIX MpoaykToB 1 BBM/I, cymiecTBeHHO M3MEHseTCs
KOJTMUYECTBO M KAueCTBO MOCTYMAIOIIUX KOMIIOHEHTOB C IH-
mei B opransl nuineBapeHus. dopmupyroumecs: MUIIEBbIE
(YHKIIMOHAIBHBIE CUCTEMBI U3MEHSIOT CTPYKTYPY ¥ QYHKIIMU
MUIIEBAPUTENIBHBIX OPraHOB, YTO BBIPAXKAETCS B U3MEHEHUU B
UX TKaHSIX aKTHBHOCTU (DEPMEHTHBIX CHCTEM, B TOM YHCIIE U
uccieayeMbIX HaMu (PepMEHTOB. Y NBYXMECSYHBIX MOPOCST
(asubIe Bo3pacTHbIC M3MEeHEHMs akTUBHOCTH ATAT u AcAT B
TKaHSAX BCEX yacTel CJIENnoi KUIIKM HeJOCTOBEpHbIC. AKTHUB-
HocTh I'T'T B TeueHue 3Toil (ha3bl MOPOCAT MPOJOIDKACT YBE-
JIMYUBATHCA: B MpOKcuManbHOM (haze — B 1,2 pasa, p < 0,01,
no 313,7 + 8,1, B menuansHoi — B 1,3 pasza, p < 0,001, ngo
299,8 + 7,5; B aucrampHOil — B 1,4 paza, p < 0,001, no
2479 + 6,3. AKTUBHOCTb O-aMHWJIa3bl B TKaHSX BCEX U3yua-
€MBIX YacTell KMIIKH COXPaHSETCSl Ha YPOBHE TpeTheil (ha3bl
MOJIOYHOTO MUTaHMs. YpoBeHsb II[D B TKaHIX BceX U3ydaeMbIX
yacTell MpoJI0JKaeT BO3pacTaTh: COOTBETCTBEHHO B 2,3 pasa,
p<0,001, no 121,1 +4,8; B 1,8 paza, p <0,001, no 74,0 = 4,72;
B 1,3 paza, p < 0,05, no 51,0 £ 2,9. AktuBHOCTh K® B TKaHsix
BCEX M3y4YaeMbIX YacTell clemnoil KUIIKU pe3Ko MajaeT cooT-
BeTCcTBEHHO Ha 69,8 %, p < 0,001, no 4,9 + 0,13; na 67,4 %,
p <0,001, no 5,1 £0,27; na 76,2 %, p < 0,001, no 3,4 + 0,16.

Takum 00pazoM, B MOJOYHO-IEUHUTHBHON (aze mu-
TaHUS PAHHETO IIOCTHATAJIBHOTO TEPHOAa CHCTEMOTeHe3a
CBUHEH, UCXO/IS U3 MOJYyUYCHHBIX JaHHBIX, B TKaHAX BCEX 4Ya-
CTeil cienoi KHUIIKKU Yy JIBYXMECSYHBIX MOPOCAT MPOIECCHI
TPaHCAMUHHUPOBAHUS aMMHOKHCIIOT C Y4acTHEM aJaHWHAMHU-
HoTpaHcdepasbl M acnapraraMHHOTpaHC(epasbl OCTAIOTCS
Ha ypOBHE TpPeThel MOJOUHOH (ha3bl, a CKOPOCTH IEpeHOCa
g-ITyTaMUJIOBOH TPyMIIBI OT OIHOTO MENTHA Ha APYTroi mem-
TUJ WM HA aMMHOKHUCIIOTY yBeJlIn4IMBaeTcs. B Teuenne momou-
HO-/1Ie(OPUHUTHBHON (Da3bl MUTAHUS TIOPOCAT CKOPOCTh aMHUJIO-
JIUTUYECKUX MPOIIECCOB C YUACTUEM Ol-aMMJIa3bl 3HAUUTEIBHO
Bo3pacraeT. IHTeHCHBHOCTH 0OMeHa opTO(POCHOPHBIX MOHO-
5(pHPOB € ydacTHeM IIEIOoYHOH (ocdaras Mo cpaBHEHHUIO C
npeapayIiei Gpa3oi B TKaHSIX MPOKCUMAIbHOW, MEAHATbHON
1 UCTAIbHON YacTel ClIenoif KUIIKK MOBBIIIAETCA, a C yda-
cTHEM KHCIoi (ocdarasbl — pe3Ko CHHKACTCSL.

B nepBoii neduHUTHBHON (aze nuTaHus nopocsrt, ¢ 60-
1o 120-cyTouHBIH BO3pacT, KOrJa MOPOCAT MEPEBOIAT HA OC-

N WS W W W W
S>> >> D)
HOBHOH panuoH ¢ go6asieHneM bBM/I, BHOBB CyIIeCTBEHHO
M3MEHSETCS KOJMUYECTBO M KAueCTBO MOCTYMAIOIIUX KOMIIO-
HEHTOB C MHUILEH B opranbl nuineBapenus. Gopmupyromme-
Csl MUIIEBBIC (PYHKIIMOHAIBHBIC CUCTEMBI IPUCIIOCAOITHBAIOT
CTPYKTYpY ¥ (DYHKIIMHY MUAIICBAPUTEIBHBIX OPraHOB K 0COOCH-
HOCTSIM MOCTYTAOIIEro KOPMa, YTO BHIPAKAETCsl U3MEHEHUEM
B UX TKaHSX aKTUBHOCTU (PEPMCHTHBIX CHUCTEM, B TOM YHUCIIC
U HCCIICAYSMbIX HaMU (PEPMEHTOB. Y UYETBIPEXMECSIUYHBIX TO-
pocsaT akTuBHOCTh ATAT B TKaHSIX CIEMON KUIIKHU 10 CpaBHE-
HUIO C TpeApayIneii (ha3oi 3HAYUTEIFHO MOBBIIIACTCS: COOT-
BETCTBEHHO B 2,5 pa3a, p < 0,001, no 33,7 + 2,84; B 2,9 pa3a,
p<0,001, 10 40,9 +3,56; B2,2 paza, p<0,001, 1o 27,4 +2,70.
®da3Hbic U3MeHEeHUs aKTUBHOCTH ACAT B TKaHSX KUIIKUA HE-
nocroBepHble. AkTuBHOCTB ['T'T B Teuenue nepBoii neduHu-
TUBHOW (Da3bl MUTAHUS MOPOCAT B TKAHSIX M3y4acMbIX YacTeh
CYILIECTBEHHO MaJIaeT: COOTBETCTBEHHO Ha 82,9 %, p < 0,001,
1o 53,5+ 1,6; 52 49,5 %, p <0,001, no 151,4 + 6,4; Ha 64,8 %,
p < 0,001, no 87,4 £ 4,2. AKTUBHOCTb O-aMUJIa3bl B TKaHSIX
BCEX YacCTeil CIenol KUUIKKA COXPaHSETCsl Ha YPOBHE Mpebl-
nymero Bo3pacta. AxktuBHOCTh IIIMD B TkaHsx Bcex uacteit
CJICTION KUIIKH MPOJOJIKACT IMOBBINIATHCS: B MPOKCUMATIBHOMN
¢dase —B 1,3 paza, p < 0,01, mo 154,9 + 5,3; B MeiuaIbHOM — B
1,5 paza, p < 0,01, no 111,8 £ 7,1; B nuctansHOM — B 1,6 pa3sa,
p <0,001, no 82,9 + 2,7. AktuBHOCTh KD B TKaHAX BCEX U3-
y4aeMbIX 4acTel clenoi KHUIIKHU C ABYXMECSYHOrO BO3pacra
MOPOCST CTAOWIN3UPYETCS HA HU3KOM YPOBHE.

Takum 00pa3zom, MOXKHO 3aKJIIOUUTh, YTO B TIEPBOi 1edu-
HUTHBHOI (pa3e MUTaHMs PAHHETO MOCTHATAJIBHOTO MEpPHOJA
CHUCTEMOTCHE3a CBUHCH, MCXOs W3 IMOJYYCHHBIX JIAHHBIX, B
TKaHSAX CJICTION KHIIKK Y YETHIPEXMECSYHBIX MOPOCAT IPO-
LIeCChl TPAHCAMUHUPOBAHUS AMUHOKHCIIOT C Y4acTHEM aJlaHu-
HAMHHOTpaHCc(epa3bl 3HAYUTEIHHO BO3PACTAIOT, a CKOPOCTh
MepeHoca g-nIyTaMWIOBOM TPYIIIbI OT OJHOrO MENTHja Ha
JIPyTOW TMENTHIl WM Ha aMHHOKHCIIOTY CHIDKAaeTcs. B Tede-
HUE NIePBOii 1e(GUHUTHBHOM (pa3bl MATAHUSI TIOPOCAT CKOPOCTh
AMUJIOIUTUYECKHUX MIPOLECCOB C YYaCTUEM O-aMHJIa3bl COXpa-
HSCTCSI HAa YPOBHE MOJIOYHO-Ie(UHUTUBHOU (a3bl. VHTEH-
CUBHOCTH 0OMeHa opTo(oc(hOPHBIX MOHOA(DUPOB € yyacTHEM
HIEJIOYHOM (hocdarasbl IO CPABHEHUIO C MPEIbIAyIIeH (a3oit
B TKaHSIX MPOKCUMAIbHON, MEMAJIbHOMN U TUCTaIbHON YyacTeit
CJIeTION KHUILKH POIOJIKAET BO3PACTAaTh, a C y4acTUEM KUCIIOH
docdarasbl — cCTAOMIM3UPYETCS] HA HU3KOM ypPOBHE.

Bo Bropoii nedpunuTHBHOM (haze nuranus mopocst, ¢ 120-
110 180-cyTOUYHBIH BO3pACT, KOT/1a TOPOCSITa HAXOAATCS B OTKOP-
MOYHOM IpyIIe, B palliOHE MOBBIIIAETCS A0S MSICO-KOCTHOM
MykH. Bo3pactHoe usmenenue akruBHoctd ANAT, B a1y dazy
MUTAHUS B TKAHSIX BCEX M3YYaeMbIX YaCTCH KUIIKH HE CyIe-
CTBCHHOC, OCTACTCS HAa YPOBHE MEPBOU NeUHUTUBHON (ha3bl
nuranust. AktuBHOCTH (hepmeHToB ACAT, I'T'T u a-amuiasel B
TKaHSIX BCEX U3yUaeMBbIX YaCTEeH CIENOoN KUIIKU CYIIECTBEHHO
Bo3pacTaroT. AKTUBHOCTh ACAT moBbIIaeTCSI COOTBETCTBEH-
HO B 2,5 paza, p < 0,001, mo 38,3 +2,48; B 2,9 paza, p < 0,001,
1o 38,2 +2,48; B 2,8 paza, p < 0,001, no 44,1 + 3,99. Aktus-
Hocth I'T'T: B pokcumManbsHol ¢daze —B 4,1 paza, p<0,001, no
218,4+6,6; B MmenuanibHOM —B 1,3 paza, p<0,0110 196,7+6,7,
B nuctaibHOU — B 4,0 paza, p < 0,001, mo 352,5 + 8,2. Ax-
TUBHOCTbH O-aMHJIA3bl: COOTBETCTBEHHO B 1,4 paza, p < 0,01,
1o 0,322 + 0,018; B 1,7 paza, p < 0,01, no 0,278 + 0,015; B
1,8 paza, p < 0,001, 1o 0,421 £ 0,023. AxktuBHOCTh LD B TKa-
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HSIX KHMIIKH C YETBIPEXMECSYHOTO BO3pacTa IIOPOCAT CTaOMITH-
3UpYeTCsl HA OTHOCUTEIBHO BBICOKOM YPOBHE.

Takum 0Opa3oM, Bo BTOpOi#i 1eGUHUTHBHON (ha3e MUTaHHs
MOPOCST PAHHEro MOCTHATAIBHOTO MEpUoja CUCTEMOIeHe3a
CBUHEH, UCXOJISl M3 MOJYYCHHBIX JIAHHBIX, B TKAHSIX MPOKCH-
MaJbHOW, METUATbHON U IUCTATbHON YacTel CIenon KUIIKU
y IIECTUMECSYHBIX MOPOCIT HHTEHCUBHOCTB OEIIKOBOTO 0OMe-
HAa CYIIECTBEHHO MOBBIIIAETCS U3-32 YBEJIHUUEHHSI aKTHBHOCTHU
MIPOIIECCOB TPAHCAMUHHUPOBAHUS AMUHOKHUCIIOT C y4acTHEM
acriapraraMHHOTpaHCc(epasbl U BCIEACTBHE BO3PACTAHUS CKO-
poCTH NepeHoca g-NTyTaMMIIOBOM IPyIIIBI OT OAHOTO MENTHAA
Ha JPYroi MenTHJ WM Ha AMUHOKHCIIOTY. Y MOPOCST BTOPOI
Je(UHUTHBHON (ha3bl MUTAHUSI CKOPOCTh aMHIIOIUTHYECKUX
MIPOIIECCOB C YYaCTHEM O-aMHJIa3bl HAMHOTO BBIIIIE, YEM Y TIO-
pocsiT nepBoii 1epUHUTHBHON (a3bl. IHTEeHCMBHOCTH 0OMeHa
opTodoCHOPHBIX MOHOAPHPOB B TKAHSIX MPOKCUMAIBHON, Me-
JIMaJbHON M HUCTaIbHOW YacTel CIENON KUIIKU C y4acTHEM
menoyHoit ocdara3 crabMIM3UPYETCsl Ha BBICOKOM YPOBHE
C YETBIPEXMECSIYHOTO, a C yJyacTHeM Kuciol ¢ocdarasbr — Ha
HU3KOM YPOBHE C JBYXMECSYHOTO BO3pPacCTa.

Oo6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

Takum 0Opa3oM, aHAJIN3 TTOTYYSHHBIX PE3YyJIbTaTOB UCCIIe-
JIOBAaHUH CBUJICTEIBCTBYET, YTO HanOoOJIee MHTCHCHBHBIC BO3-
pacTHbIe U3MEHEHUSI OOMEHHBIX MPOILIECCOB B TKAHSX CIICTIOH
KHIIKA Y TIOPOCSIT OOHAPYKUBAIOTCS MEKAY MOJIO3UBHO-MO-
JIOYHOM ¥ TIEPBOM MOJIOYHOM, MEX/Ty IEPBON M BTOPOU MOJIOU-
HOW, MEXKIY TPEThCH MOJIOYHON M MOJIOYHO-IC(HUHUTUBHOM,
a TaKkKe MEXIy NMepBOH M BTOPOH JepUHUTHBHON (azamm.
Cynst mo cpokaM CTaOMIM3alNKU HCCIeTyeMbIX (pepMEeHTHBIX

_ W W
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CHCTEM, 3aBEPIICHUC CTPYKTYPHO-XUMHUYCCKOTO (HOPMHPOBA-
HUSI TKAHEH CIenoi KUIKU y PACTYIIMX MOPOCST MPOUCXOTUT
B pa3HbIX (pa3ax nutaHus. AKTUBHOCTh ATAT B TKaHSAX MPOK-
CUMaJIbHOW M IMCTAJBHOW YacTel CTaOMIM3UPYETCs C TepBOH
ne(UHUTUBHOW (a3bl, a B TKAHIX MCAHUAIBHON YacTH OHA HE
BoIsBIIsIeTCSl. AKTUBHOCTE ACAT, I'TT m a-amunasbl B TKaHIX
KHIIKA B TEUCHHUE U3y4aeMOT0 paHHEro MOCTHATabHOTO CH-
cTeMoreHesa He cradbmimsupyercs. AkruHocTh 11D u KO B
TKaHSAX 3TOW KHIIKH CTaOMIIM3UPYETCS C MEPBOMl TehUHUTB-
Hoi (pa3bl. Takum 00pa3oM, Cylis M0 CTaOMIU3AIMHA AKTUBHO-
CTH UCCIICTyeMBIX ()EPMCHTOB, CTPYKTYPHO-XUMHUECKOE (Pop-
MUPOBAaHUE TKAHEH CIIEMON KUILIKK HE 3aBEPIIACTCS.

0O06001IecHIE XapaKTEPUCTUK CKOPOCTH OOMEHHBIX MPOIIEC-
COB B TKaHSIX CIEMON KHUIIKH Y PACTYIIUX MTOPOCAT MO3BOJISET
YTBEPIKIaTh, UYTO B TKAHSIX KAKIOW YaCTH KHIIKH OTICIbHBIC
O0OMEHHBIC MPOIECCHI MPOSIBIISIOTCS HEPABHOMEPHO, ¢ Pa3HOM
MHTEHCUBHOCTBIO U TIOCIIEI0BATEILHOCTHIO B 3aBUCIMOCTH OT
(ha3bl TUTAHUS U BO3pacTa MopoceHKa. Da3HbIC MOBBIIICHUS 1
CHIDKCHHSI HHTCHCUBHOCTH OOMCHHBIX MPOIECCOB B TKAHSAX B
Pa3HBIX YACTSIX CJICTION KUIIKK Y MOPOCST, MO-BUAUMOMY, OT-
paKarT aCHHXPOHHOCTh UX MOCTHATAILHOTO (DOPMUPOBAHUS
U BKJTFOUCHHS TUHAMUYCCKH 00Pa3yIOIIMXCS MUIIEBBIX (QYHK-
LMOHAJIBHBIX CUCTEM, KOHEYHOHW IIeNIbI0 KOTOPBIX SIBISIETCS
peryiupoBaHre CHUHTE3a OPTaHUYECKUX CTPYKTYp TKaHEH op-
TaHOB MUINCBAPCHISI, 00CCIICUNBAIOIINX TTEPCBAPHBAHUE TI0-
CTYMAIOIIEro KOpMa U BCAChIBAHKME B €0 KOMIIOHEHTOB.

JlaHHBIC COIIACYIOTCSA C MPHUHIAIOM H30UPATEITHHOCTH
CO3pEBaHUsI OT/ICIBHBIX 3BCHBCB (DYHKIIMOHAIBHBIX CUCTEM B
COOTBETCTBHUH C IKOJIOTHUCCKAMHU O0COOCHHOCTSIMU YKUBOTHBIX
[1,c.164;2,c.1;3,c.2169].
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The intensity of changes in the activity of enzymes
in the tissues of the colon in piglets in different phases
of postnatal ontogenesis

M. G. Terentyeva', N. V. Mardaryeva'
! Chuvash State Agricultural Academy, Cheboksary, Russia
“E-mail: maiya-7777@mail.ru

Annotation. The purpose is clarification of patterns of age-related changes in the activity of aspartate aminotransferase
(AsAT), alanine aminotransferase (AIAT), gamma-glutamyltransferase (GGT), a-amylase, alkaline phosphatase (AIP) and acid
phosphatase (AP ) in tissues of different parts of the cecum in piglets of large white breed, in different phases of nutrition of the
early postnatal period of systemic genesis of pig. Methods. Enzyme activities were determined spectrophotometrically (UV-
1800) and using a set of reagents from the OJSC Vital Development Corporation, St. Petersburg. The activity of the enzymes
AsAT and AIAT was determined by the method of Wrightman and Frenkel, GGT — by the unified colorimetric method at the
“end point”. The a-amylase activity was measured by the method of Karavei. The level of AP, AIP was determined by the
Bessey — Lowry — Brock method. Results. The degree of structural and chemical changes in the tissues of the cecum in piglets
is high in the early phases of the postnatal period, during the first four months of life. They are especially pronounced in tran-
sitional phases of nutrition. The most intense age-related changes in metabolic processes in the tissues of the cecum in piglets
were revealed between the milk and colostrum and first milk, between the first and second milk, between the third milk and
milk-definitive, as well as between the first and second definitive phases. The timing of stabilization of the activity of individual
enzymes in the tissues of the cecum is determined. They are detected in piglets in the later phases of feeding. The scientific
novelty of the study lies in the fact that the nature and intensity of age-related changes in the activity of aspartate and alanine
aminotransferases, gamma-glutamyl transferase, a-amylase, acidic and alkaline phosphatases in tissues of different parts of the
cecum in growing piglets were revealed.

Keywords: systemogenesis, nutritional phases, postnatal period, functional system, enzymes, aspartate aminotransferase, ala-
nine aminotransferase, y-glutamyltransferase, a-amylase, alkaline and acid phosphatase, cecum, piglets.
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TpaguuuoHHbIE CMIOCOOBI KHPTU3CKOT0 HAPOAA
10 IMATHOCTHKE M JICYEHUIO KOJIUK Y JIOIaAeH
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Annomayus. Lenssmu uccaea0BaHU SBISIIMCH COOpP M aHAJIM3 TPAJUIIMOHHBIX CIIOCOOOB KMPIH3CKOrO HApoJa 10 AUArHO-
CTHKE U JICYCHUIO KOJIUK Y JIOIIAJIeH B aCleKTe Hay4HO! BeTepruHapuu. MeTogaMHu rccieloBaHuii ObliM HaOII0AEHHE U OIIPOC.
K onpocy ObL1H TIpUBIIEYEHBI JKUBOTHOBO/IbI-KOHEBO/IbI M BETEPUHAPHBIE CIIEIIMAIUCTHI (BCero 55 pecrnionieHToB). Teppuropu-
eil uccienoBanmii ObUIM KOHEBOIUECKUE pernoHbl Kuprusckoii Pecry0Onuku. B 3Tux pernonax npeuMyiecTBeHHO IPUMEHSIET-
cs1 TaOyHHast TeXHOJIOTHsI (0OBIYHO B KOCSIKaX) C KPYIJIOTOIOBBIM MAaCTOMIIHBIM cojieprkanuem joazaeil. Ha 01.01.2020 obuiee
noroJioBbe stommaeit B Kuprusckoii Pecryonuke cocrapisiio 522,6 Teic. royioB. Pe3yasTarsl. YCTaHOBIICHO, YTO B TPAAMIIMOH-
HOW BeTepUHAPUM KMPTU3CKOTO HApOa y JIOUIAJIel JMarHOCTUPOBAINCH MOUEBBIE KOJIMKH — mymmykma (KUpT.), NEPEKOPM —
aicem orcamanax (KUPT.), 3aBall — dicun dcamanax (KAPT.), KOJIUKH OT XOJIOJHOU BOJBI — ¢y dcamanax (KUPT.), MEXaHUYIeCKas
HEIPOXOIUMOCTh KHIIEYHHUKA — ce32eHuy scamanax (KApr.), MeTeOpHU3M KHUILICUHUKA — MYUHOK dHcamanax, (KApr.); IpH Aua-
THOCTHKE KOJIMK Y JIOIIaiel IPUMEHSUIM MeTo/ibl cOopa aHaMHe3a, HaOJII0IeHHe, PEKTAIbHOE UCCIICI0BAHUE U ayCKYJIbTAIMs
OpIOILIHO# MOJIOCTH; MIPH JICYSHNUH KOJIMK Y JIOLIAJIeld KUPTU3CcKas HapoiHasl BETEpUHAPHS IIPUMEHSIIa METO/Ibl MEXaHOTEPAITUU
1 JICKaAPCTBCHHBIC PACTCHU A, a TAKKE TUETY U MOIIUOH. HOHy‘IeHHLIe HaMU pE3YJIbTaTbl U COIOCTABJICHUC UX C JaAHHBIMU HAay4d-
HOH BETECpUHAPUU TTOATBEPIKAAIOT, YTO KUPTU3CKUEC HAPOAHBIC CHOCO6I)I JUArHOCTUKHU U JICUHCHHUA KOJIHUK Y nomaﬂei& CO3BYYHBI
C COBPpEMECHHBIMH AJITOPUTMaMH U TaKTUKAMH JTUArHOCTUKHU U JICHCHUA 3a00JIeBaHMI KEITYJOUHO-KMIICYHOI'O TpaKTa, COIpo-
BOX/IQIOIIMECs] CUMIITTOMOKOMILIEKCOM KOJIHK, y siomaseil. Hayunast HoBu3Ha. B yciioBUsIX KPYIJIOTOIUYHOIO MacTOMIIHOTO
CoACpKaHUA nomaueﬁ B KHpFHSCKOﬁ Pecny6JmKe OIMPECACTICHBI BUABI KOJIHK, BRIACHECHBI METObI JUAI'HOCTHUKHU U JICUCHHUS 3a-

00JICBaHMIT HKETYIOYHO-KHIIICUHOTO TPAKTA, COMPOBOXKIAOIINECS CHMITTOMOKOMILIEKCOM KOJIMK, Y JIOIIACH.
Knroueswvie cnosa: TpamuiiioHHbIC CIIOCOOBI, KUPTU3CKUN HAPOJ, JIOIIAIM, KOJIMKH, THArHOCTHKA, JICUCHHE.

Jlna yumuposanus: Tynobaes A. 3. TpaauunoHHble ciocoObl KHPIU3CKOT0 HApOa 10 JUArHOCTHKE M JICUSHHIO KOJIMK Y JIO-
wazeii / Arpapusiii BectHUK Ypana. 2020. Ne 03 (194). C. 76-81. DOI: 10.32417/1997-4868-2020-194-3-76-81.

Mama nocmynnenua cmamovu: 16.02.2020.

HocranoBka npodaemsl (Introduction)

Ha cerogusamaumii nenp y nomaznei usBectHo Oosiee 70
3a00JICBAHUI HKEITyNOYHO-KHIIEYHOTO TPaKTa, COIMPOBOXK/a-
IOIINXCSl CUMITTOMOKOMITJIEKCOM KOJIMK, KOTOPbIE 3aHMMAroT
BeJyIIHE TO3ULIUH CPEeIY IPUYUH CMEPTH B3POCIIBIX JIOLIa e i
[1,c.15;2,¢.11; 3, c. 160; 4, c. 84].

TepMUH «KOJMKW» WCIOJIB3YeTCs Uil ONMCaHMs Ooin
B JKETyJOYHO-KHMIIEYHOM TpakTe y jomaau [5, c. 185]. 3a-
OoneBaHMsI KEMyAKa ¥ KAIIOK ¢ CHMTOMOKOMIUIEKCOM KOJIUK
BKJIFOYAIOT OOJIBINYIO IpyMIy OOJe3HeH, pa3sHOOOpasHbIX MO
STHOJIOTUH M JIOKAJIM3allMK [TAaTOJIOTHYECKOTO Tpoliecca, ¢ Ha-
PYIICHHEM HPOXOANMOCTH COACPKUMOTO JKEIyJKa M KHIIOK
(Ileus), OONEBBIMH OIYIICHHUSIMH, MPOSIBISIFOIIMMUCS OecIio-
KOHCTBOM >KUBOTHBIX (Colica). A OCTpBIE eIy J09HO-KHUIIeY-
Hble 3a00JI€BaHMS SIBIISIOTCS HauOoyiee pacrnpoCTpaHeHHOW
MIPUYNHOI NOSBIEHUS Y JIOIAAeH MPU3HAKOB KoUK [6, . 171;
7, ¢c. 57; 8, c. 194]. Konuku — riaBHas mpoodiaeMa 310pOBbs 1
Onaromnonyywns jomanu [9, c. 1].

I'maBHOE 3HaUYEHHWE B ITHOJOTMH JAHHBIX 3a00JeBaHHN
uMeroT (akTOphl, HApYyIIAIONIME YCIOBHO-PE(IEKTOPHYIO
peaknuio opraHu3Ma, CO3/IAI0IUe TOMEXH B KOOPAWHHPYIO-
el pyHKIMH [IEHTPaIbHON HEPBHOW CHCTEMEBI. 3MeHseTcs
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1 BO30yJMMOCTh BETe€TaTHBHOW HEPBHOH CHCTEMBI B IIETIOM,
a TP BBINAJACHUH CHHEPIH3Ma HACTYTAET ee TUC(YHKIUS ¢
npeoOaganreM BO30YKICHUS MapacHMIAaTHIECKOTO W CHM-
TaTHYeCKOTOo OTNENOB [8, ¢. 194].

TpaguunoHHbIE BETEpUHAPHbBIC 3HAHUS B HCTOPUKO-ITHO-
rpadudeckoM IUTaHE W BpadyeOHOM AaCIEKTe MMEIOT BaKHOE
MPaKTHYEeCKOe 3HAUYEHHE. JTO CBSA3aHO C TEM, YTO OOTaThIi
OTIBIT, HAKOIIJICHHBIH BEKaMH, MPOJIOKAET AKTHBHO pa3BH-
BaTbCsl M CETOJHS. DTHOBETEPUHAPHS TECHO CBSI3aHA C TPH-
ponHo-TeorpaguIecKnMy yCIOBHAMH, TPaIUIIUIME pa3Besie-
HUSI )KUBOTHBIX ¥ YPOBHEM PA3BUTHS )KHBOTHOBOJICTBA.

B orcyrcTBHE HayyHOW BETEpUHApPUM Ka)KAbIHA BIAJeJIeL]
MI0-CBOEMY CTaBWJI MarHo3 00Je3HN M mpHOeTan K TOMy WIH
WHOMY CPE/ICTBY, MHOT/A TIPUIvIAIIAs 3HAXaps, 00Ia1atomero
OTIBITOM JIedeHUs. B pesymbrare y HaceneHus mpuoOperan-
Csl OTBIT JUTS TTOCTAHOBKHM JMAarHo3a TOM WM WHOH OoJe3HM
KMBOTHOTO W MPUMEHEHHS CPEJICTB JICUEHHsI, a caMa 00JIe3Hb
ToJTydasia ONpesiesieHHOe Ha3BaHUe. Te cpefcTBa W MPUEMBI,
KOTOpBIE HA OCHOBE MHOTOKPATHBIX OMBITOB ONpaBIaiu ceOs,
MIMPOKO PACHPOCTPAHSUTUCH M IPOYHO BXOAWIIN B apCeHas Ha-
pomHoit Betepunapuu [10, c. 20].



Agrarian Bulletin of the Urals No. 03 (194), 2020

B HacTos1ee BpeMs 10 BceMy MUPY HJIET aKTUBHBIN MPO-
L[ECC HAKOIUIEHUS U CHUCTEeMaTU3alil MaTepuajoB IO Tpaau-
LIUOHHOMY MHPOBO33PEHUI0 HApOI0B-KOYEBHUKOB C IOCIHE-
Jyroleil rapMOHu3aluel K COBpeMEHHbIM TexHonorusM. Ha
5ToM (pOHE OCTAIOTCS MAJIOM3yYSHHBIMHU TPAJUIIMOHHBIC 3HA-
HUSI KUPTU3CKOTO Hapoja B LEJIOM U TPaULMOHHBIE 3HAHUS
10 BETEpUHApUU B 4yacTHOCTH. Kuprusckuii Hapox (kKak mc-
TUHHBIE KOYEBHUKH) BEKaMH HAKOITHJI OTPOMHOE KOJIMYECTBO
YHHUKAJIbHBIX TPAAULIMOHHBIX 3HaHUI 10 BeTEpUHAPHUH, Pa3Be-
JICHUIO U COJEP)KaHHIO JKMBOTHBIX, OEPEKHOMY OTHOLICHHIO
K OKpy’Kalollel cpeie M palyoHaJIbHOMY MHCHOJIb30BAaHUIO
MACTOMIIHBIX PECYPCOB, KOTOPbIE MEPEIaBalluCh U3 TOKOJIe-
Husl B okonenue [11, c. 178; 12, c. 111].

K GosnbioMy coxxalieHUI0, MHOTHE U3 3TUX TPaJHIIUOHHBIX
3HAHMH OBUIM yTEpsHBI U 3a0BITHL. B cesbckoil MecTHOCTH, B
YaCTHOCTU B JKUBOTHOBOJYECKOH cepe, BBIPOCIO HECKOIb-
KO TIOKOJIGHUH, HE YHACJIe[I0BaBILINE ATU 3HAHUS U HABBIKH, C
KaX/IbIM TO/IOM YMEHBIIAETCSl KOJIMYECTBO HOCUTeNel Tpaau-
LUOHHBIX 3HAHUI MO0 BETEPUHAPHUHM, PA3BEACHUIO U COACPIKa-
HUIO KMBOTHBIX.

W3yueHne Hay4yHbIX U APYTUX JOCTYMHBIX HCTOUYHUKOB HE
JIaJI0 O’KUIAE€MBIX PE3YJIbTaTOB OTHOCUTEIBHO TPAIUIIMOHHBIX
BETEpUHAPHBIX 3HAHUM Kuprusckoro Hapona. IIpoBeneHHbIN
HaMH{ MCTOpUOTrpadUIecKnil aHaIu3 CBUJIETEIBCTBYET O TOM,
YTO JIO HACTOSINEr0 BPEMEHU STHOBETEPUHAPHS KUPTU3CKOrO
Hapoja He ObUIa MPEIMETOM CIICHHAIbHOTO HMCCIIETOBAHMS.
AHanu3 TPaJMIHOHHBIX CIIOCOOOB KHPIU3CKOTO Hapoia Io
JIUaTHOCTUKE U JICUCHUIO KOJIUK Y JIOIIaJ el He MPOBOAMICA.
B cBs13u ¢ 3TUM aKTyaJIbHOCTh TEMbI BO MHOTOM OIIPEJIENIAeTCs
HEJI0CTAaTOYHOW N3YyYEHHOCTHhIO 0003HAYEHHOH MpoOIeMBbI, ee
TEOPETUUYECKOHN U MPaKTUUECKON 3HAYMMOCTBIO, a TAKIKE TEM,
YTO U B COBPEMEHHBIX YCJIOBHSX ITACTOMIIIHOTO KOHEBOJICTBA
Kuprusckoii PecriyOnuky naHHBIA BOIIPOC OCTPO CTOMT.

MeToaoJiorusi u MeToabl uccenopanusi (Methods)

Lenpro wccienoBanuii sBIAETCS COOp M aHAIM3 Tpau-
LMOHHBIX CIIOCOOOB KMPrU3CKOTO HapoJa Mo JUArHOCTUKE U
JICUCHHIO KOJIMK Y JIOHIaJe ¢ TOUKU 3peHHs] HaydyHOH BeTe-
pUHAPHHU.

HccnenoBannsi ObUIM MPOBEJACHBI B JKMBOTHOBOJUECKHX
pernonax Kuprusckoit PecrnyOnuku, rie nperMMyniecTBEHHO
MIPUMEHSIETCST KPYIVIOTOZ0BOE MACTOMIIHOE COZIEpKaHUE JIO-
mageld ¢ mpuMeHeHHeM TaOyHHOH TEXHOJIOTHUH (00bluHO 6
Kocakax). Ilo nanupiM HanmoHanbHOTo cTaTUCTHYECKOTO KO-
murera Kupruscko Pecrryonuku, va 01.01.2020 obmiee mo-
TOJIOBBE JIOMIaJel cocTaBisio 522,6 Teic. rojos [13].

[Tpn pa3paboTke JaHHOH TEMbI HCIOJIB30BAINCH APXHUB-
HbIE JIOKyMEHTBI, OITyOJIMKOBaHHbIE pPabOThI, a TakXke pe-
3yJIBTaThl TOJIEBBIX MCCIIEIOBAaHUH, COOpaHHBIE aBTOPOM B
2013-2019 rr. B )kxMBOTHOBOYECKUX pernoHax Kuprusckoit
Pecnyonuku (Hapoiackasi, Mcebik-Kynbekas u Uylickast o6ina-
ctr). Onpoc NPOBOJUIIMCH B OCHOBHOM CPE/IN >KUBOTHOBOJIOB
U BETEPUHAPHBIX CIIENHAINCTOB. Beero Obuto ompomieHo 55
HOcUTeNe! TpaJuIMOHHbIX BeTepUHAPHBIX 3HaHUil. Iloyuen-
Hble pe3ynbmamsl CONOCMAGAANUCH C PAHee NOAYUEeHHbIMU
OAHHBIMU Y OPY2UX PECHOHOEHNIO06 C UCNOIb306AHUEM CPAG-
HUMENbHO20 U CUCIMEMHO20 AHATU308.

ITouckoBble HcClIeAOBaHMA MO TEME CTaTbH, MPOBE/ECH-
HbIC HAMU B 3JIGKTPOHHBIX 0a3zaxX JAHHBIX UCTOYHUKOB Web
of Science [14], Scopus [15], Kyrlibnet Kuprusckoii Pecmy-
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omuku [16], eLIBRARY.RU [17] u T'ocynapcTBenHoM OuOIH-
oreku Poccuiickoit denepanuu [18], He mamu OXHUIAEMBIX
PE3yNbTaToB.

B crarbe 3a ocHOBY ObutM B3sTHI omucaHHble A. A. AJ-
nameBbIM [19] HaponHble MpHEMbl AUATHOCTUKH U JIEUCHUS
KOJIMK Y JIOIIaJeH, NCIOJIb30BaHHbIE KUPTM3CKUM HApPOIHBIM
BerepuHapoM OtynHuy COKyp yyiy, KOTOPBIH NpPOXHBAI B
koHIe 20-X TOJOB NPOILUIOrO CTOJETHs B HBIHEIIHEM Celle
Ysipak Jxern-Orysckoro paiiona Vccbik-Kynbekoii obmactn
Kuprusckoii Pecriy6onuku. DTv ipreMBbl U JaHHBIC HAIIAX WC-
CJI/IOBAaHUH B MOCIIEAYIOIEM HHTEPIPETHPOBAIIKCH B (hOKyCe
COBPEMEHHBIX BETCPHHAPHBIX HAYYHBIX MTOJIOKCHUH.

PesyabTaThl (Results)

Pe3ynbraThl NpOBEAEHHBIX HAMH MCCIICAOBAHUI OITUCAHBI
HIDKE B paMKaxX TPEX MTO3UIINI: BUJIbI KOJINK, IUArHOCTHKA KOJIMK
U JledyeHne 3a00JIeBaHU KETYJOUHO-KHIIIEYHOTO TPaKTa, Co-
MIPOBOKIAIOIINXCSI CHMITOMOKOMIIJIEKCOM KOJIMK, Y JIOIIAJICH.

1. Buowl xonux

Kuprusckue HapoHble BeTepuHaphl — Mal Jokmyp (KUPT.)
Hapsiackoii, Uccerik-Kynbekoit u Uyiickoit obnacreit Knprus-
ckoii PecriyOimuKy B OCHOBHOM pasinyaiy 4 Buja Kok [19,
c. 19-23; 20, c. 457; 21, c. 31; 22, c. 260]:

1) MoueBbIe KOJTUKYU — mymmykma (KUpL.);

2) mepeKopM — drcem arcamanax (KUpr.);

3) 3aBaut — orcun scamanax (KUpr.);

4) KOJIMKH OT XOJIOIHOW BOIBI — €YY dcamanak (KUpT.).

B Kapa-Kynmkuackom paitone Omickoit odmactn Knuprus-
ckoit PecryOnuky HapoaHbIe BETEPUHAPHI PA3IHYaIN CIIEIY-
o1Me BUBI KOJIMK Y Jomaaei [23, ¢. 62]:

1) MoueBbIe KOJIMKH;

2) mepexopmM;

3) 3aBau;

4) KONMUKH OT XOJOIHON BOJIBI;

5) MexaHWYecKasi HEMPOXOIUMOCTh KHUIIEYHUKA — ce32e-
Huy dcamanax (KUpr.);

6) METEOpU3M KUIIEUHUKA — MYUHOK dHcamanax (KUpr.).

[ToneBble >THOrpaduyUecKre HCCIEIOBAHUS, IPOBE/ICH-
veie Hamu B 2013-2019 1. B )KUBOTHOBOJUECKUX PETHOHAX
Kuprusckoii Pecnyonukn (Hapwiackasi, Vcebik-Kynbekas n
Yyiickast 00:1acTH) IOKa3aJi, YTO Ha CETO/HSIIHUI IeHb BETe-
PHHApHBIE CIIEIHAINCTHI TUArHOCTUPYIOT CIEAYIONINE BUJIbI
3a00JICBaHUI JKEIYI0YHO-KUILIEYHOTO TPaKTa Y JIOIaAeH, co-
MIPOBOJKIAIOIINECS] CUMITTOMOKOMIUIEKCOM KOJIUK:

1) orcenyoounvie konuku — OCTPOE PACIIUPEHHE KETY/IKA;

2) Kuwieunvlie KOMUKU — DHTEPANTHsI, METEOPU3M KHIIIeU-
HUKa, XMMOCTa3bl, KOITPOCTA3bl U MEXaHWYECKasi HEIPOXO/IH-
MOCTb.

2. quacnocmuka Konuk

JIyist TMarHOCTUKY KOJIMK HapOJIHBIE BETEPUHAPHI paccrpa-
LIMBAJIM XO351MHA 00 0OCTOSTENBECTBAX BOSHUKHOBEHHMS 00J1€3-
HHU, T. €. COOMpaK NOAPOOHBII aHaAMHE3.

ITocne 3TOr0, HAMBUINB OTOJIEHHYIO J10 IJIEYEBOTO CyCTaBa
MIPaBYIO PYKY, BBOAWIM €€ B 3aIHEIPOXOTHOE OTBEPCTHE, NTPO-
W3BOAMJIN JMATHOCTHYECKYI0 MaHHITYJISIHI0O — PEKTalIbHOE
HCCclieioBaHue — myymooo (kupr.). Ilo pesynbraram uccieno-
BaHMsI BBIHOCHWJIY 3aKJIFOYCHUE, T. €. CTABUIIN JTUAarHO3.

JIyist IMarHoCTHKK KONPOCTA30B (3aBAJIOB — JCUH JHCaAmd-
JIGK) TIPOCITYIITUBAIN 001aCTh TOJOMHOW SMKU OOJBHOTO JKU-
BOTHOT'O C 00EUX CTOPOH. 3aTeM MPUCTYIAIN K PEKTaIbHOMY
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uccnenoBannio. Cpean HapOIHBIX BETEPUHAPOB OBbLIO MIMPO-
KO PACHPOCTPAHEHO BBIPAKECHUE «IHCUBOM MOTYUM, KUUIKA
Habuma depbmom, becnoxoticmseo mepnumoey. Hanmmaue stux
TpeX MPHU3HAKOB y OOJILHOIL JIOIa | 1aBaJio ITOJTHOE OCHOBA-
HUE CTaBUTh JUAarHO3 — KOIPOCTa3.

CHacTHUYCCKYI0 3HTEPAITuIo (cyy oicamanax) y JOMIane
yCTaHAaBJIMBaJIM, OCHOBBIBAsICh HA aHAMHE3E.

3. Jleuenue 3ab6onesanuil JHeenyOOUHO-KUUEUHO20 MPAKMA,
CONPOBONCOAIOUSUXCSL CUMIIOMOKOMNILEKCOM KOMUK, Y 10Maoet

[Tpn oOHapyXeHHM MOYEBBIX KOJHK (mymmiykma) JOIro
MacCUpOBAJICS MIEPETIOTHEHHBII MOUEBOM My3bIph Yepes3 Mpsi-
MYI0 KHUIIKY. 3aTéM HEOCEUIaHHYIO JIOIIaJb BEPXOM IpO-
TOHSJIM KaK MOXXHO ObIcTpee. A eciM JIoUaib IPH 3TOM He
MIPOM3BOIMIIA MOYEUCITYCKaHHs, TOBTOPSUIM MaHUIYIISIIHIO
MacCHUpPOBaHHs MOUYEBOTO Iy3bIPsi PEKTAJILHO, a TAKXKE Mac-
CUPOBAJIN TIPENyLUii, N3BJICKAJIN [TOJIOBOW YJIeH, OOMBIBAsI Te-
L1011 BOJIOM.

[Tpu ycTaHOBIEHHM OCTPOTO paclIMpeHHs XKeyka (repe-
KOpMa — dicem dicamanax) 'y OOJBHO JIoMaIu MPEeKIC BCEro
OYMIIAIH NPSMYIO KHIIKY OT COAEPIKHMOTO0, CHIIBHO pacTHpa-
JIM KTYTOM 00JIaCTh TOJIOHOM SIMKH IIPH OJJHOBPEMEHHOM 00-
JIMBAaHUU CIIMHBI JOWIAAN X0JI0JHOU Bojoi. [loToM Ha Mopay
JIOMIaAN HaseBalu OypIrok (vanau), Ha JHE KOTOPOTO OBUIO
HACBINaHO HECKOJIbKO TOPCTEH TOJIOKHA M3 JKapeHOro sume-
HSl WM NIIEeHUIp! (mankarn), 1 3akpemsum ero. ITocie sToro
BCa/IHUK Ha JIONIAJM CKakall phICblo. bolbHOE )KUBOTHOE, Ha-
JIBIIIABIINCH TOJIOKHOM, HAYMHAJIO CHJIBHO M 4acTO YHMXaTh U
KaluIsaTh. [Ipy TAKOM COCTOSIHUM Y JIOIIA/IN HACTYAIO OTXO0XK-
JICHUE T'a30B, BHaUaJle PHIBKAMHU BMECTE C YNXAHbEM, a 3aTeM U
npojoinkuTenbHoe. Hepenko HaOmonamucy Helpou3BoIbHAS
nedekarys ¥ 1uypes. BoI3nopaBiauBarommx oT Takoi 00JIe3HH
YKMBOTHBIX JIEPKaJH BCIO HOYb HA TOJIOJHOW JTUETE U TOJIBKO
Ha CJIeyIolIee yTPOo Mocie BOJONOs KOPMHUIIN CEHOM MM Tac-
JIM Ha MacTOMuIIe.

[Tpu oTpuLaTeNIbHBIX pe3ybTarax MPOBOANMBIX ITPOLEAYD
npuberany K KpaliHUM MepaMm: Ha BEpXHIOK I'y0y O0JIbHOTO
YKMBOTHOTO HAaKJIaJ(bIBAJIU 3aKPYTKy (¥op60) M 3aKpydHBan
€e TaK Tyro, 4TOObl OHa HE COpBAJIACh P B3/IEPTHBAHHUU TO-
70BbIL. [IpH 3TOM JI01IaAb UCIIBITHIBACT CHIIBHYIO OO0JIb U Iepe-
CTaeT pearnpoBarh Ha 60 OT KOIUK. OOBIYHO ISl 3TOH 1en
MIPUMEHSUICS OOBIKHOBEHHBIH KUPIM3CKUH KHYT (Kamubl), Ha
PYKOSITKE KOTOPOTO MMEETCs IETISi M3 CHIPOMSITHHBL 3arem
cKaupIiesieM (auimap) WA OCTPBIM HOKOM HaHOCHIIM pas3pes
Ha JIEBOE XPSIIIEBOE KPbUIO HO3PH M CHUMAIIH 3aKpyTKy. [lo-
CJIe TaKOro XMPypruiecKoro BMENIaTe IbCTBa B TOJaBIISIFOIEM
OOJIBIIMHCTBE CIIy4aeB OOJIbHBIE )KUBOTHBIC LIENICHENHN, HEKO-
TOpOE BPEMsI CTOSUTH HETIOABHKHO, a TI0TOM, TITyOOKO BTSIHYB
BO3JyX, (hbIpKain, 0OMU3BIBAIM OKPOBaBIECHHYO I'y0y. B aTo
BpeMsi HAUMHAJIOCHh OTXOXK/ICHUE I'a30B U IIOCTENEHHO TTOSIBIIS-
JIMCh TIPU3HAKU BBI3I0POBIICHHS.

Jleuenne xonuk y jomaznei OT KOMpocTa3a CBOAMIOCH K
CIEyIOLIEMY:

1) ocBOOOXKAEHHE TIPSIMOM KUILIKU OT COJIEP)KUMOTO Iy TEM
BBIrpeOaHMs PyKOH;

2) CWIbHBIA MaccaXX >KMBOTA KaHaTHBIM >KryTom. Jlist
9TOr0 OJMH YEJIOBEK KPENKo Jepxkal 3a y3abl. J[Ba denoBeka
CTaHOBMJIMCH 110 00€ CTOPOHBI JKUBOTHOTO, C CHJIOW HAaTSHYB
KaX[bIil K ce0e KOHIIBI JKI'yTa, YacTO BOJIMIIM UM IO KHBOTY
criepeay Hazajl. 3aTeM MacCHpOBAJINCH U OOKa.
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[Tocne sTux mpoueayp, KOTOpbIe JUIMIINCH A0 IOJydaca,
BEPXOM Ha OOJILHOM JIOIIAM eXaJld BHAYaJle MEJICHHBIM IlIa-
TOM, 3aTeM, IOCTEIIEHHO YCKOPSISl TEMII, IEPEXOIUIIN Ha PHICh,
CHOBa 3aMeUISUTH XOJl, MeHsisl ero Ha mar. E3na ¢ nepemen-
HBIM aJUTIOPOM TIPOIOJDKAJIOCH JI0 TEX IOp, IOKa JIOIa/b He
BcrnoreeT. Kak mpaBuiio, BO BpeMsi TAKOr0 MOLIMOHA Yy O0JIb-
HOTO KMBOTHOT'O HOSBIISUIMCH MO3BIBBI K MOUCHCITYCKaHUIO U
JedeKaym, 9To CIY)XWIO OJaronpHsTHBIM IPOrHO30M. XO-
POIIIO BCIOTEBIIEI0 )KHBOTHOTO CHOBAa MacCHPOBAJIM, HHOT/A
MIPOBOJIMIIN [TOBTOPHOE PEKTAJIbHOE UCCIIEIOBAHUE W OUYHIA-
T TIPSIMYIO KHIIKY OT CKOIMBIIMXCS KaJoBBIX macc. [locie
MIOBTOPHOM TPOLEAYPHI JOIIa/Ib, TOKPHIB ONOHOH, CTaBUIN
Ha KOPOTKYIO IPHBSI3b JI0 BHICKIXaHUs MoTa. Yaca uepe3 1pa
TTOWJIM BOJIOH, TIOCJIe yero cHoBa 1,5—2-yacoBoit moruoH. [lo-
3BOJISUTM KOPMHTH TaKUX OOJIBHBIX JIOMIAAEH TOJIBKO MOCie
BOCCTAHOBJICHUS] Y HUX NMEPUCTAIBTUKN KHIIEYHUKA. A ecin
HECMOTPsI Ha BCE MTPUHATHIC JIe4eOHbIC MEPBI, IEPUCTAIBTHKA
KHIIEYHNKA HE BOCCTAHABJIMBAJIACh, HE pa3pellaiu KOPMHUTh,
CTaBWJIM )KUBOTHOE Ha I'OJIOAHYIO JHETY.

B BecenHe-sieTHHE TIEPHOIBI OOJILHBIM KOIIPOCTA30M JIO-
IajsiM Ha3HA4Yalll TakkKe TOpbKYyIo NosbIHb. CBexkell TpaBoi
TOPBKOH TIOJIBIHM HaMaTbhIBAJIM y/IWIIA, IIOTOM OOY3/bIBaIN
JIOIIab Y MOATOHSIIM OTOJIOBBE TaK, YTOOBI yAMIIa ClIerka oT-
TATUBAIH Y16l TYO. [Ipy TakoM 10J10’KeHNH JKUBOTHOE MOCTO-
SIHHO BBIHY)KJICHO OBLIO )K€BaTh, a 9TO CIIOCOOCTBOBAJIO pas-
YKEBBIBAHHIO IOJIBIHM, HO HE BBIIUICBBIBAHHUIO €€, M3-3a TOTO
4TO OHa ObLIA KPETNKo 3aUKCHPOBaHA HA YUJIax U 4acTh pa3-
YKEBAHHOW TPaBbl HEBOJILHO TPOINIATHIBAIACK.

Jleuenue criacTH4eCKOi SHTEpAITHH (CYY dcamanax) y Jo-
mazell HauuHaJ M C MPOKPYYMBAHUs YIIHBIX PaKOBHMH. 3aTeM
HaKJIa/IBIBAJIA 3aKPYTKy Ha TyOy M JiepiKajld B TaKOM COCTO-
ssHAU 7—10 MHHYT, OJJHOBPEMEHHO MPOBOJIS MACCaX KUBOTA.
Voke OJTHM ATH MaHMITYIISIMH 3a4aCTyI0 peraiy ncxos 0oies-
HU: JIOUIAJb YCIIOKanBaJlach, HAYMHAIIOCH OTXOXKJICHUE Ta30B,
a CIyCTs HEKOTopoe Bpems — Jedekanust 1 auype3. Ho ecnn
9TH MEPBI HE TOMOTaJTi, OOJIBHYIO JIOIA b BEPXOM IPOTOHSIIN
OBICTPBIM AJUTIOPOM JI0 TEX IOP, MOKA y )KUBOTHOTO HE HauM-
HaJIUCh OTXOXK/ICHHE ra30B U jaedexauus. MHorna u npu cna-
CTHYECKOW SHTEPAJITrUH NPUOETan K HaJ[Pe3aHHIO XPSIIEBOTO
KpbUIa HO3JIPH.

Obcyxnaenue n BoiBoAbI (Discussion and Conclusion)

Hcxonst M3 BBIICH3IOKEHHBIX JAHHBIX, CIEIYeT OTMe-
THUTb, YTO:

1) B HapoIHOM BeTepUHAPUN KUPIU3CKOTO HAPOAA AUArHO-
CTHPOBAJIUCH CIIEAYIOIINE BU/IbI 3a00I€BaHUHN JKETYJOUHO-KH-
LIEYHOTO TPAKTa, CONMPOBOKIAIOLIMXCS CHMIITOMOKOMILICK-
COM KOJIMK, Y JIOIIAJICi: MOYEBbIC KOJIMKH, TIEPEKOPM, 3aBal,
KOJIMKU OT XOJIOJHOM BOJIBI, MEXaHUUYECKast HEIPOXOIUMOCTh
U METEOPU3M KUIICUHHKA;

2) Ipy IMarHOCTHKE KOJIMK Y JIOIIaiel HapO/IHbIC BETepHHA-
PBI UCTIOJIB30BAJIA METO/IBI COOpa aHAMHE3a, HAOIOICHHE, PEK-
TaJIbHOE UCCIIEIOBAHUE M ayCKYJIBTAIMIO OPIOIIHOM MOJI0CTH;

3) mpu JIeYCHUM KOJIUK Yy JIOIIA/Ieii KHPru3cKasi HapoaHas
BETEpHHApHs MPUMEHSUIA IIaBHBIM 00pa3oM camble 00111e/10-
CTYIHBIE METO/Ibl MEXaHOTEpauu (KTYT, BOAA U JIP.) U JIeKap-
CTBEHHBIE PACTECHUSI, @ TAK)KE TUETY U MOLIMOH.

ComocraBisisi MOJMy4YeHHYIO HWH(OpPMALUIO C JAaHHBIMU
HAay4YHOH BETEpPHHAPHH, MOXXHO OINPEACINTh, YTO B YCJOBH-
SIX KPYIIOTOAWYHOTO TMAaCTOUIIHOIO COJEpKaHMsl JIOIIaeH B
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Kuprusckoii PecriyOmnuke BCTpedaroTcst CIeayIoIue KOJIUKH:
JIMHAMHYECKHE U MEXaHW4YecKue (B COOTBETCTBHH C KIIACCH-
¢uxanuern A. B. CuHeBa), )kesTylo4HbIC U KUIICUHbIE (B COOT-
BeTcTBHH ¢ Kiaccudukanueii I. B. [Jompauesa) [24, ¢. 7-8].

OpiHaKo, IPOBOJIS PEKTAILHOE 00CIIeI0BaHUE ISl TUArHO-
CTHKH KOJIMK Y JIONIaJIeH, CIIeAyeT BCeraa IOMHUTD, YTO JUIs
JITAHHOTO MeToJIa JIocTynHO Juib 40 % OprouHoi noiocty, a
emte 60 % yckonmb3aeT OT Hallero BHUMaHus [25, c. 24].

HeoOxomuMo y4ecTb, YTO MPH CHACTHYECKOW HENPOXOIH-
MOCTH HEITOCPEJICTBEHHON IPUYMHON BCEr0 KIMHHYECKOTO
KOMIUIEKCA SIBIISIFOTCSI CIIaCTHYECKHE COKPAIICHUSI OTACIBHBIX
Y4acTKOB NHIIIEBapUTETbHOM TpyOKH. [Ipy mapanuriyeckoii He-
TIPOXOZIMMOCTH CIIOCOOHOCTD K COKPAILICHHIO MYCKYJIaTyphl ITH-
IIEBAPUTENIHFHOTO KaHalla OcliabiieHa MM TOJIHOCTHIO MCYe3aeT,
BCJIE/ICTBHE YETO OH MEPEXOAUT B COCTOSIHUE Mapanuya [24, c. 7].

Yca0BHO-pedIIeKTOpHAS PEeaKIMsi MOKET HapyIIaThes I10-
e/laHreM OOJIBIIOTO KOJMYEeCTBAa KOpMa, HECOOIIONEHHEM pe-
KMMa KOPMJICHHSI, BOJIONIOSI M DKCIUTyaTalnH, BO3/ICHCTBUEM
HU3KHUX TEMIIEpaTyp Kak IpH 00IIEeM OXJIQXKICHUH OpraHu3ma,
TaK 1 [P MOEIaHUN TPOMEP3IINX KOPMOB WM yIIOTPEOICHUH
X0JIONHOM BoAbI [8, c. 194].

M. A. Bbopucenkosa [25, c. 23] oTMeuaeT, 4yTo IMPU BCEX
COCTOSTHHSIX OOJIE3HEHHOCTH B OPIOIIHOMN MOJIOCTH 3BYKH ITPO-
JIBIDKEHUST KOPMOB CTaHOBSITCS 3HAUUTEIBHO peXke. YCHIICHUE
3BYKOB IIEPHUCTAIIBTUKH XapaKTEPHO JUIS CIACTUYECKUX KOJIHK,
a TakKe NMpH TUMNAaHWK. B ciryyasx 3aBaja B TOJICTOM OTAENE
KHIICYHUKA 3BYKH TEPUCTAIBTUKY 3HAYUTEILHO CHUKAIOTCSL.
[TpucyTcTBUE THUMIIAHUYECKUX 3BYKOB TOBOPHUT Kak O HallH-
YMU MEPBUYHOTO B3AYTHS, TAK U O BTOPHYHOM METEOPHU3ME
BCJIC/ICTBHE CMEIIICHHS OT/IEJIOB KUILICYHHKA.

BoneBble pazapakeHust penenTopoB peeKTOpHO Hapy-
IIAI0T MOTOPHO-CEKPETOPHYIO W JIpyrue (DYHKIMH KelTyaKa

U KHIIOK, B PE3yJIbTaTe Yero HACTYIMACT Ca3M C(HPUHKTEPOB U
OT/ENBHBIX KHIICUHBIX IeTeNnb (cnacmuueckue 6oau). Hapy-
IIICHUE MOTOPHOW JCSITEIBHOCTH UX MPHUBOIUT K MEPErpy3Ke
OTJICIBHBIX KHIIIOK U 3aCTOI0 CONCPIKHMOTO, YCUIICHUIO Opo-
JIUITBHO-THUJIOCTHBIX MIPOIICCCOB M 00Pa30BaHMIO I'a30B, KOTO-
pBIC PACTATHBAIOT CTCHKU OPTaHa, Pa3IpaXkaroT HHTECPOPEIICTI-
TOpBI (Oucmenszuonnole 6onu) [8, c. 194].

Belmren3nokeHHbIC HAyYHBIC TOJIOKCHUSI TOTBEPIKIAIOT,
YTO KUPTH3CKHE HAPOTHBIC CIIOCOOBI JUATHOCTHKH U JICUCHUS
KOJIMK Yy JIOIIAJCH CO3BYYHBI C COBPEMCHHBIMU aJITOPUTMAMHU
Y TAKTUKAMHU JHUATHOCTHKY U JICUCHHUS 3a00JICBAaHHI JKEITyI04-
HO-KHIIICYHOTO TPAKTa, COMPOBOMKIAIOIINXCS CHMIITOMOKOM-
TUIEKCOM KOJIWK, Y JIOIIaIeH.

B nawiux uccnedosanusax ovlio odpauieno énumManue Ha
YmOUHEeHUe HApPOOHBIX Memo008 OUAZHOCMUKU U J1eYeHUs
Konuk y nowaoei. Ho ne ovinu paccmompenvt 6onpocsl ux
aoanmayuu K peanusam cezo0Hautnezo Ona. Iloamomy ecmo
HeoOX00UMOCmb NPOOONNHCUMD UCCIE008AHUA U PA3PadO-
mams peKomeHoauuu, a0anmupoGaHHvle K yca108UAM RACHI-
OUUHO20 KOHEBOOCMEA U COBPEMEHHBIM MEMOOAM OUAZHO-
CHUKU U J1e4eHUA KOTUK ) 10uaoeil.
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Traditional methods of the Kyrgyz people for the diagnosis
and treatment of horse colic
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Abstract. The purpose of research is the collection and analysis of traditional methods of the Kyrgyz people for the diagnosis
and treatment of horse colic from the point of view of scientific veterinary medicine. In the study, methods of observation,
interrogation of veterinary specialists and horse breeders were used. A total of 55 carriers of traditional veterinary knowledge
were interviewed. The studies were conducted in the pastoral areas of the Kyrgyz Republic, where horse breeding in conditions
of year-round grazing, with the preferential using of productive herd technology is mainly used. According to the data of the
National Statistical Committee of the Kyrgyz Republic as of 01.01.2020, the total number of horses is 522.6 thousand heads.
Results. It has been established that: in the traditional veterinary medicine of the Kyrgyz people, horses were diagnosed with
urinary colic — tuttukma (in Kyrgyz), overfeeding — zhem zhatalak (in Kyrgyz), blockage — zhin zhatalak (in Kyrgyz), colic
from cold water — suu zhatalak (in Kyrgyz), mechanical intestinal obstruction — sezgenich zhatalak (in Kyrgyz), intestinal
flatulence — tyynek zhatalak (in Kyrgyz); in the diagnosis of horse colic, anamnesis collection methods, observation, rectal
examination and auscultation of the abdominal cavity were used. When treating horse colic, Kyrgyz folk veterinary medicine
used mechanotherapy methods and medicinal plants, as well as diet and exercise. Our results and their comparison with the
data of scientific veterinary medicine confirm that Kyrgyz folk methods for diagnosing and treating colic in horses are in tune
with modern algorithms and tactics for diagnosing and treating diseases of the gastrointestinal tract in horses, accompanied by a
symptom complex of colic. Scientific novelty. In the conditions of year-round grazing of horses in the Kyrgyz Republic, types
of colic were determined, methods for diagnosing and treating diseases of the gastrointestinal tract in horses, accompanied by
a symptom complex of colic, were clarified.

Keywords: traditional methods, Kyrgyz people, horses, colic, diagnosis, treatment.
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boHoBbIE CKIIAAbI: COBpeMEeHHAasd HHPPACTPYKTYpPa TOProBJIH
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Annomayusn. BOHIOBbBIC CKJIAIbI SBIISIOTCS BOKHCHITUM HHPPACTPYKTYPHBIM 3BEHOM PaCIPEICIUTEIbHBIX CUCTEM CTpaH —
JUEPOB MEXKIYHAPOIHON Topropinu. KpymnHeime TpaHCHAIIMOHATbHBIE KOMITAHUU TAaKUX TOCYIAPCTB, UMEsI IITYYHOE KOJIH-
4eCTBO OOHIOBBIX CTPYKTYP, 00CCIEUHBAIOT OIPOMHbIC TOCTABKH CBOCH MPOJAYKIMH HA BHYTPEHHHUI U MEKTyHAPOIHBIN PhIH-
ku. [{e1b10 mcciienoBaHus CTao 000CHOBAHUE HEOOXOAMMOCTH pa3BUTHs B Poccnu OOHIOBBIX CKIIAJ0B U OOHIOBBIX 30H JIJIS
co3nanusi HHYPACTPYKTYPHBIX YCIOBHI Pa3BUTHS IPOU3BOICTBA U TOPIOBIIM IMPOAYKIIUEH CEIbCKOro Xo3stiicTBa. MeToabl He-
CJIeTOBAHUS BKIIIOUAIN HAOIFOACHNUS, TPYIIIIMPOBKH, CPABHEHUS, cTaTHCTHYECKKE onleHKU. [1o pe3yjbraTaM HccIeT0BaHMS
OBLTO OMPENEIICHO, YTO OOHIOBBIC CTPYKTYPhI B POcCHU perynupyroTcsi HOpMaTHBHO-IIPABOBBIMH JOKYMEHTAMH, IPHUMEHsIC-
MbIMU B OTHOLIEHUH CKJIAJIOB BPEMEHHOTO XpaHEHHUsI TOBAPOB, IPUHATHIMHU B paMKaX €MHOT0 SKOHOMHUYECKOIO IPOCTPAHCTBA
cTpaH — wieHoB EBpazuiickoro skoHoMuueckoro corosa. [Ipoueaypa BpeMeHHOro XpaHeHus! Ha OOHIOBBIX CKJIa/IaX MO3BOJISIET
B TCUCHHE CPOKA XPAHEHUS N30€)KaTh HAJIOTOBBIX M MHBIX MOILUINH, OJIYYCHHUS JTUIICH3UMA, pa3pPELICHUI | T. I1., BBEACHUS MPO-
MK B TAMOXKCHHBIH pexkuM u odopmiieHus aekaapaiuii. Kpome Toro, 00HI0BBIC CKIIaIbl 00CCIICUNBAIOT MTOJIb30BATEIISIM
HX YCIIyT YKOHOMHUYECKHE BBITOMBI 32 CYET 0OJIee HU3KUX ILIEH Ha YCIyTd, KOMIICKCHOTO OOCITYy)KUBaHHS, YCKOPCHHS TOBa-
POABIDKEHHMSI. AHAIN3 TI0Ka3aj, 4To B Poccuu OOHIOBBIC CKIIAIbl U 30HBI UMCIOT HU3KHI YPOBEHb Pa3BUTHS: MX KOJHMUYCCTBO
U MOILIHOCTU HEIOCTATOUYHbIE, MPEAJIaraeMble YCIYTd OIPaHUYEHbl TPAHCIIOPTHO-CKIIAJCKUMHU U TaMoeHHbIMU. [Ipu atom
CKJIAJICKast IeSITeIbHOCTh B Poccru BRICOKOpEHTA0EIbHA: TPUOBUIBHOCTh AKTHBOB B 2,3 pa3a BBIIIEC aHAIOTHYHOTO TTOKA3aTeIs
B LIEJIOM I10 3KOHOMHUKE. JIJ1s1 JambHEHIero pa3sBUThsl OOHIOBBIX CKIIAI0B B POCCHU PEKOMEHAYIOTCS YBEIIMYCHUE UX MOIIHO-
CTeW B PEruoHax, ABIISIOUIUXCS KJIFOUYEBBIMU B IIPOU3BOJICTBE U TOPIOBJIE CEJIbCKOXO3SIMCTBEHHON MPOMYKIMEH, pacliupeHne
OKa3bIBAEMbIX YCIIYT, HHTETPAIUS C CEIIbCKOXO3SHCTBEHHBIMU Mpou3BoauTeisiMu. Hayuynast HOBU3HA pabOThI COCTOUT B 000-
CHOBaHUH TEOPETHUYCCKUX OCHOB POJIM U HEOOXOJMMBIX XapaKTEPUCTUK OOHIOBBIX CKJIAJ0B KaK HH(PPACTPYKTYPHOH OCHOBBI
pa3BUTHS TOPTOBIIM CEJILCKOXO34MCTBEHHBIMU TOBapaMu B Poccuu.

Knioueevie crnosa: 6oHIOBBIN CKiaj, OOHJOBasi 30HA, CKJIA/I BPEMEHHOTO XPaHEeHHs], TAMOKEHHO-JIOTUCTUYECKUIT TepPMUHAI,
TOPIOBJIs, CEJILCKOE X034HCTBO, arpONPOAYKLIUs, PACIPENEICHHE, JOTMCTUKA.

Jna yumuposanus: Kapamyk O. C. BoHIOBbIe CKIajabl: COBpeMEHHas HH(PPACTPYKTypa TOPrOBIM CEIbCKOXO3IHCTBEHHOM
npoxykuuelt / Arpapaslii BecTHUK Ypana. 2020. Ne 03 (194). C. 82-90. DOI: 10.32417/1997-4868-2020-194-3-82-90.

Mama nocmynnenua cmamupu: 09.02.2020.

IocranoBka npod.ems! (Introduction)

Lenbro manHOM pabOTHI SBISETCS 000CHOBaHNE HEOOXOIH-
MOCTH pa3BuUTHS B Poccum GOHIOBBIX CKIIAIOB U OOHIOBBIX
30H, KOTOPBIE CIIOCOOHBI 00ECTICYNTh HHPPACTPYKTYpHBIC yC-
JIOBHS JJISL Pa3BUTHS MIPOU3BOJCTBA M TOPTOBIH MPOITYKITHEH
BCEX OTpaciell YKOHOMHUKH, B MEPBYIO OYEepEllb — CEIbCKOTO
XO3SMCTBA.

B xauecTBe 00beKTa H3y4eHHUS B padOTE paccMaTpUBaloCh
CKJIaJICKOE X0341iCcTBO Poccuu, B TOM YHCIIe OOHIOBBIC CKIIaIbl
Kak 0COOBIM BHJI CKJIa[0B, 00Ia0ar0lUX 3HAYUTCILHBIMHU He-
HCTIONB30BAaHHBIMHA BO3MOXXHOCTSIMH OOECIICUCHHS MTOICPIK-
KU Pa3BUTHUS BCEX MPOU3BOJICTB BHYTPH CTPAHBI.

Mertoauka UCCIIeIOBaHAS TIpeIyCcMaTprBaIa HaOIOneHNS,
TPYNITUPOBKH, CPAaBHEHIS, a TAK)KE pacueThl WHICKCOB TOKa-
3aTeieH.

BoHnmoBBIe CKIIaIbl MIMPOKO HM3BECTHHI B YKOHOMHYECKH
pa3BUTHIX cTpaHax. HamOomblimee pacmpocTpaHCHHE TaKHe
cknanel nomyarn B CIHIA, tme onm HasweBaroTcs Bonded
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warehouse (Customs warenhouse) — CKIaabl OOIIETO TMOJb-
30BaHMA, TZI€ BPEMEHHO XPAHATCA TOBaphl MOA KOHTPOJIEM
TaMOXXHH 0e3 B3UMaHHSA TAMOKCHHBIX MOIUIMH U KOCBEHHBIX
HAJOTOB M 0€3 NMPHMEHEHHWsS K TOBapaM JIMLECH3UPOBAHUSA U
KBOTHPOBAHUS Ha MEPHOI XpaHEHUs. Biamenbiisl 60HI0BOTO
CKJIaJla BHOCST B KaCCy TaMO)KHHU 3aJIOTOBYIO CyMMY, KOTOpast
CMOXET 00eCHeynTh B CIIydae HEOOXOIMMOCTH YIIIATy BCEX
HEOOXOIMMBIX IIJIaTeXel B OIODKET C TOBAPOB, XPAHSIIUXCS
Ha CKIIaJIe.

B Kurae 60n10BBIC 30HBI C(POPMUPOBAII OCHOBY pacrpe-
JIETATENIEHON JIOTHCTUKHU CTPAHBI, M MX aKTHBHOE CO3JaHHE U
pa3BuTHE OBIIO OMPEAETICHO Ha TOCYIapCTBEHHOM YPOBHE B
11 marunetaem miane (2005-2010 rr) [1, c. 271]. Takue 60H-
ToBBIE CKiIaael B KnTae B HacTosmiee BpeMs HCIONB3YIOTCS
JUTS OOCITY)KUBAHUS TPY30B, BKITIOYAs UX JIETKYIO TIepepadboT-
Ky, OCYIIECTBICHHE BHEITHETOPTOBBIX OMEPAIi M XPaHEHUS
0e3 ymaThl TAMOKEHHBIX TutaTexeid. bonmgoBeie 30ub1 KuTas
(hopMHPOBAIHCH 32 CYET rOCYAAPCTBEHHBIX MHBECTHIINH B JIO-
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THCTHUKY, KOTOpBIE 3a 5 JIeT cocTaBmIn SkBUBaneHT 100 mupn
nomtapoB CIHIA u Takxke BO MHOTOM pa3BUBAIUCH 3a CUET
CpPE/ICTB MHOCTPAHHBIX MHBECTOPOB. VIHOCTpaHIIBI NPUHECITH
HE TOJIBKO JICHBI'H, HO ¥ COBPEMEHHbIE TEXHOJIIOTHH U CTpare-
TMH, B TOM YHCJIE CPOYHYIO JJOCTABKY, IKCIETUPOBAHUE MOP-
CKUM TpPaHCIIOPTOM, a TaKXKe CIICHHaIM3UPOBAHHBIC YCIYTH
JIOTHCTHKH.

B Poccun nepBble CKiaabl ISt OCYIICCTBICHUS BHEIIHE-
TOPTOBBIX Ollepaluii BO3HUKIM enie B 1991 rony mo uHumma-
THUBE U C yYaCTUEM MHOCTPAHHBIX KOMIAHUH, KOTOPHIE ObLIH
3aMHTEPECOBAHBI B CKOPEHIIIEM MPOXOXKJICHUU CBOMX TPY30B
[2, c. 10]. C pa3BuTHEM TaMOKEHHOTO 3aKOHOAATENILCTBA B Ha-
1Ieil crpaHe ObUIM CO3aHBI TPABOBBIE OCHOBBI ISl PA3BUTHS
Pa3JIMYHBIX BUJIOB CKJIAZI0B, B TOM YHCIIe OOHIOBBIX, KOTOPHIE
B OTEUYECTBEHHOM IPaKTHKE IOJYYWIN Ha3BaHHE CKJIaJ0B
BPEMEHHOTO XpaHeHHs. B coBpeMeHHBIX ycioBusix B Poccun
TaK)Ke MOSBHIIMCH OOHJIOBBIE 30HBI, IEpBast U3 KOTOPBIX ObLIa
oOpazoBaHa 110 corameHuto Mexay lllanxalickoit MexyHa-
poaHoil Toprosoit komnanueit «CronpMait» n TpancnopTHo-
JIOTHCTHYECKUM KOMIUTIeKcOM «HOKHOypanbCKui» B KOHIIE
2016 roxa.

Bbirons! ot nprMeHeHus1 OOHIOBBIX CKIIJ0B M OOHIOBBIX
30H 00pa3yloTcsl 38 CUET SKOHOMUHU CPEJCTB Ha OIOIKETHBIX
IUIaTekax B MEPHUOJ HAXOXKIECHUS TOBApOB Ha CKIIAJe, COKpa-
LIEHUs] BPEMEHH JIOCTaBKH TOBAapOB UMIIOPTEPY, YIPOIICHHS
TIPOLIE/IYpPHl M YACHICBICHHS PEIKCIIOPTa TOBApOB | Ap. [Ipn
9TOM TIpOIEypa BPEMEHHOTO XPaHEHUS IPELyCMaTpHBacT,
YTO C TOBAPOM HE MOTYT MPOMU3BOJUTHCS ONpE/Ie/ICHHBIC JICH-
CTBHS, B T. 4. BBIBO3 32 ITPE/ICIIbI TEPPUTOPHH CKIIA/I, UCTIONb-
30BaHME JIUI[AMH, KPOME JIEKIapaHToB, U Jip. B To ke Bpems B
OTHOILICHUH TOBAapOB JOMYCKAIOTCS ONEpalUy MOJICOPTUPOB-
KM, IpOOJICHNS MapTHi, TepepadOTKH, J0PaOOTKH, YITAKOBKH,
MapKupoBkH U 1p. [3, c. 18—19].

VYuuTheIBasi, 4T0 CeNbcKoe Xo3siicTBo Poccuum siBisieT-
Csl B&KHEHIIUM HCTOYHMKOM BHYTPEHHETO IIPOU3BOACTBA,
cpecTBOM 0o0ecreueH s POI0BOJILCTBEHHOW 0€3011acHOCTH
CTpaHbI ¥ KIIIOYEBOH OTPACIBIO DKCIIOPTA, OOH/IOBBIE CKJIAJIbI
B Poccuu cnenyer npusHarh HHGPACTPYKTYpHOH OCHOBOM JUIst
aKTHBH3AIMY Pa3BUTHUS HAIIMOHAILHOTO arpolpOMBIIUICHHO-
IO KOMITJIEKCA.

MeToaoJiorusi u MeToabl uccienopanusi (Methods)

[Ipn ocymiecTBIEHHH COBPEMEHHOI TOProBIM B MHPO-
BOIl ImpakTuke 0co00€ BHUMAHUE YCJSETCS UCHOIb30BAHUIO
CKJIaJIOB BPEMEHHOTO XpPAaHEHUs, KOTOpPhle COOTBETCTBYIOT
OOHIOBBIM CKJIaJaM B 3apyOeHOW TepMUHOJIOrHU. B Hacto-
siee Bpemst B Poccun Bce BOIPOCHI AKCITOPTHO-MMITOPTHBIX
onepanuii, BKIIOYas CKJIAJUPOBAHUE TOBAPOB, OCYILECTBIIS-
I0TCSI B COOTBETCTBUM C TaMOXXEHHBIM KojiekcoMm EBpasmii-
CKOro SKoHOMHYeckoro corosa (nanee — TK EADC), kotopsrii
Hayvan aeiictBoBath ¢ 01.01.2018 ! B yka3aHHOM JTOKyMEHTE
MIPEe/lyCMaTpHUBAETCs, YTO BBIOOP BUJIA CKJIaJla MOXKET MPOH3-
BOJIUTBCSI M3 HECKOJIbKUX BO3MOYKHBIX BADHAHTOB, B TOM YHCIIE
9TO MOXKET OBITh CKJIaJl BpDEMEHHOTO XpaHeHHs ToBapos. 1o
onpezenenuto TK EADC (ct. 99), cknan BpeMEHHOrO Xpa-
HEHHUSI — ITO MECTO BPEMEHHOTO XPaHEHUsI TOBAPOB, KOTOPOE
MOYKET OCYIIECTBIISIThCS HA TEPPUTOPUH CBOOOHOTO CKJIaja,

! Tamosxenubiii kofeke EBpasHiickoro SKOHOMHUECKOTO COK03a (IPHIIOKEHHE
Ne 1 x JoroBopy o TamoxeHHOM Koziekce EBpa3zuiickoro SKOHOMHYECKOTO
coro3a) [Dnekrpounsiii pecypc]. URL: http://www.consultant.ru/document/
cons_doc LAW 215315/64cc627eb74433fd62ea0b6f1e9365447dd5f12a.

.~ S S
B
TEPPUTOPUHU CBOOOHOIM SKOHOMHYECKOW 30HBI, B TOMEIICHHU-
SIX, Ha CKJIQJ1aX, OTKPBITHIX IUIOMIAAKAX M MHBIX TEPPUTOPHUSIX
nonyudarens ToBapoB. Denepanbublil 3akoH Ne 311 Takke naet
oInpeJieNieHue CKJIa/la BpEMEHHOTO XPAaHEHHUs: 3TO CHEIIUaIbHO
00yCTpOEHHBIE TIOMEIICHHS U OTKPBITHIE TUIOIIA/IKH, KOTOPhIE
o0opynoBaHbl JJIsi 00ecrieueHHs: COXPaHHOCTH TOBApOB, WC-
KJIFOYEHUSI IOCTYIIa K HUM ITOCTOPOHHHUX JIUIL U 00ecTieueHH s
BO3MOXXHOCTH ITPOBEJCHUSI TAMOXXCHHOTO KOHTPOJISI B OTHO-
IICHAH STUX TOBapoB>. [IpeuMyIIecTBOM MPOILEIyPbl BPEMCH-
HOTO XpaHEHUs SIBJISETCS TO, YTO B TEUEHHE YCTaHOBJICHHOTO
B 3aKOHE CPOKa XpaHEHHs He TpeOyeTcs yIulara HaJIOTOBBIX
W MHBIX MOIUIMH, NOJyYSHNE CIICIMAIBHBIX JOKYMEHTOB (JTH-
LEH3Uil, pa3pelleHuii u T. 1.), BBOJ MPOAYKIMUA B TaMOXEH-
HBIH peKUM 1 0popMIICHUE JIeKIIapallku.

B Hacrosmiee BpeMsi ckiajckasi HHPpacTpyKTypa TOproB-
mu B Poccun, Kak ¥ B OOJIBIIMHCTBE CTPaH MHUpA, B OOJNBINEH
YaCTH ITOCTPOCHA Ha OCHOBE HH(PPACTPYKTYPHI TPAAUIIHOHHON
TOPTOBJIM U B IIEJIOM OTCTAET OT BEAYIIUX Pa3BUTHIX CTPaH.

OCHOBHBIMU YYaCTHUKaMH HH(PACTPYKTypBhl, 00eCreuu-
BAIOIMMH CKJIaJICKKe onepanuu B Poccuw, sIBISIFOTCS Ciiety-
IOIIME PHIHOYHBIE CYOBEKTHI (Tabmuma 1).

Kak BuaHO M3 TaOJNUIIBI, pa3BUTHIE CKIIACKHE MOITHOCTH
B Poccun nmetorcst Tonbko y «Iloutsr Poccnmy», kpymHenmmx
TPAHCIIOPTHBIX ITEPEBO3YMKOB, JIOTUCTUYECKUX NPOBaiiIepoB
n QenepaibHbIX TOproBeix cereil. [Ipum atom denepanbHbe
PO3HUYHBIE CETH HMCHOJIB3YIOT COOCTBEHHYIO CKIIAACKYIO CH-
CTEMY TOJIBKO JUIsl COOCTBEHHBIX BHYTPEHHUX TOTPEOHOCTEH.

B Hay4HBIX HCCIIEIOBaHHUAX POCCUICKHX aBTOPOB, TTOCBSI-
IIEHHBIX M3YYCHUIO JAMCIOKAIMH OOHIOBBIX CKIIAJIOB, OTME-
YaeTcsl, YTO OTEUECTBEHHBIE CKJIA/bl BPEMEHHOTO XpaHEHHMs
UMEIOT CIIEAYIOINE 0COOCHHOCTH UX PACTIONOKEHHMSI:

1) B MecTax, MpUOIIKEHHBIX K TOCYIapCTBEHHOM TpaHuIIe
PO;

2) Ha TePPUTOPUHU TAMOXKEHHBIX OPraHoB [6];

3) BOJIM3M Y3JIOBBIX TyHKTOB aBTOMOOMIIBHBIX 1 JKEJIE3HBIX
nopor [2].

Jloruka pa3merieHust OOHJOBBIX CKJIaJ 0B BOJIM3U HAXOXK-
JICHUS] TAMOYKEHHBIX OpPraHOB OOBSICHSIETCS TEM, YTO TOBApHI
Ha CKJIaJle BPEMEHHOTO XPaHEeHHs 110 3aKOHY HaXOJISTCS MOJ
TaMO)KCHHBIM KOHTPOJIEM, @ IT03TOMY HEOOXOANMBI yCIOBUS
JUIsl €T0 00eCTIeUeHHS.

ITpn sTom KoHruemnmus tamoxeHHOro oQopmileHHsT U Ta-
MOKEHHOTO KOHTPOJISI TOBapOB B MeCTaX, MPUOIMIKEHHBIX K
rocyapcTBeHHoil rpanune Poccuiickoit @eneparun, npeayc-
MaTpHBaeT TaK)Ke BO3MOKHOCTh TaAMOXKEHHOTO O(QOPMIICHHS
TOBapOB BO BHYTPEHHHX TaMOXKHSX, OJIHAKO I1€I1eCO00pa3HO
nepepacrpeielieHie TaMOKEHHBIX OIEpalii MEX1y peru-
OHaMH B T0JIb3y NPHUIPAHUYHBIX CyObEeKkTOB Poccuu, Tak Kak
MMEHHO TaM COCPEIOTOUCHbI HauOoJblIe 00bEMbI TOBApOB
JUTS] BHEIITHETOPTOBBIX OTEpariuii’.

B nauane noctpoenust B Poccun crctemMbl O0OHOBBIX CKJla-
JIOB CYIIECTBOBAJ 3HAYUTEIHHBIN Pa30poC MECT UX pa3Mellie-

e e e

-l A -

2 Menepanbupii 3aKoH «O TAMOKEHHOM DETYTHpOBAHUM B Poccmitckoit
Denepampn» Ne 311-03 or 27.11.2010 . URL: http://www.consultant.ru/
document/cons_doc_LAW_107181.

3 Mucemo ®TC PD «O HarnipaBieHun Konnenuumm» (BMecre ¢ «Konuenueit
TaMOKEHHOTO O(OPMIICHHUS 1 TAMOYKEHHOTO KOHTPOJISI TOBAPOB B MECTAX,
MPUONMKEHHBIX K TOCYapcTBeHHOI rpanuie Poceuiickoit @eneparmn»)

Ne 21-50/39656 ot 21.08.2009 r. URL: http://www.consultant.ru/cons/cgi/
online.cgi?req=doc&base=LAW &n=91304&fld=134&dst=100006,0&r
nd=0.643141480196129#01404060382572413.
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Tabnuna 1
CocraB y4acTHMKOB CKNIaJCKOi cucTembr Poccun

XapakTepucTHKa CKIAICKMX MOLIHOCTel: Hajiu4ue (+) MiIu oTCyT-
CTBHE (—) MpPU3HAKa
Hanvenosanue y4acTHuKa Huskne | Boabmasi | PasBureie | Boicokmii H:ﬁg:g&’"ﬁ)’_
Tapudbl | puianans- | ckiaaackue YPOBEHb Ty .
.. | OJIHUTEJBLHBIX
HAa YCJIYTH | Hasl CeTh | MOLIHOCTH | TEXHOJIOTHii
yeayr
1. «IToura Poccum» + + + + —
2. Kpynseiilmue TpaHCIOPTHBIE MEPEBO3UUKU
(«XKendopOxcnenumms», «PXK]  Jlormecrukay, + - + - -
«I19K» u nip.)
3. Jloructuyeckue mpoBaiiepbl — — + + +
4. ®enepaabHBIC POSHUYHBIC TOPTOBHIE CETH — + + + —
5. TamoXXeHHBIE CKJIJbl U TAMO)KCHHBIE 30HBI + — — + —
6. ABTOHOMHBIE CKJIaIbI + - — — -
7. Crneuuanu3upoBaHHbIC MyHKTH BBLIAYM TOBa- 4 _ B 4 _
POB ¥ IOYTOMAThI
8. MapkeTIuieichl 1 HHTEPHET-THIIEPMapKEThI + — - +
CocmasneHo asmopom ¢ UCHNONIb308AHUEM IUMEPAINYPHBLX UCMOUHUKOS [1, 4, 5].
Table 1
Members of the Russian warehouse system
Storage capacity characteristics: presence (+) or absence (-) of the
attribute
Name of the participant . availability
P P low large developed high level of of current
rates for branch storage technology additional
Services network capacity services
1. “Russian post” + + + + —
2. Thelargestcargocarriers(“Zheldorexpeditsiya”, + _ + B _
“Russian Railways logistics”, “PEK”, etc.)
3. Logistics providers — — + + +
4. Federal retail chains — + + + —
5. Customs warehouses and customs zones + — — + —
6. Autonomous warehouses + - — — -
7. Specialized delivery points and post offices + — — + —
8. Marketplaces and online hypermarkets + — — + +

Compiled by the author using literary sources [1, 4, 5].

HUSI TI0 TEPPUTOPHU CTPaHBI, YTO OBLIO CBS3aHO C HE3PEIo-
CTHIO HOPMAaTHBHO-TIPABOBOTO DPETyIMPOBAHUS BOIPOCOB HX
JIICIIOKalMd W 00OpYyAOBAHUs, HEJOCTAaTOUYHBIM Pa3BUTHEM
UH(PACTPYKTYPHOTO KOMIUIEKCA, HU3KMM YpPOBHEM YIpaB-
JICHUS JIOTUCTUKOM B KOMMeEpUYecKux cyOwbekrax. Tak, Ooisee
10 ner Ha3aj ObUIM HNPUHATHL M MIPUMEHSUINCH O HEIABHETO
BPEMEHH JIBa JJOKYMEHTA, PETJIaMEHTUPYIOIINX TPeOOBaHHUS K
CKJIaJiaM BPEMEHHOI'0 XpaHEHHs TOBAapoB, B T. Y. K PacIoIIo-
JKEHHBIM B J1I000M MecTe Poccnu, 1 K pa3MerieHHbIM BOIH3H
roCyIapCcTBeHHOI rpaHuLbl’. B Hacrosimee Bpemst AeiicTByeT

* Tpukas ®enepanbHoit TaMokeHHOI Cmyx6bi «O6 yTBepKIeHUN 065
3aTelbHBIX TpeOoBaHMIT K O0OYCTPOICTBY, OOOPYZOBaHMIO M MeCTy pac-
MOZIOKEHNA CKIAfl0B BPEMEHHOTO XpaHeHus» Ne 1497 or 6 pexabps
2007 1. (yrparun cwy). URL: http://www.consultant.ru/cons/cgi/on-
line.cgi?req=doc&base=LAW &n=74250&{ld=134&dst=1000000001,0&r
nd=0.30929487923042376#05391505555392879. IIpukas PegepanbHoit Tamo-
YKEHHOIT Cmy» 651 «O6 yTBepyK/AeHNY 0043aTebHBIX Tpe6oBaHMIT K 06yCTpOIi-
CTBY, 060PYZIOBAHMIO ¥ MECTY PACIONIOXKEHNs CK/IaJloB BPEMEHHOIO XpaHe-
HIIA, PACIIONIOKEHHBIX B MECTAX, HPI/I6J'II/I)KCHHI)IX K FOCyI[apCTBeHHOI}‘I Ipa-
Hune Poccuiickoit Oeprepaniyiy 1 ABIAIOMINXCA MECTOM PACIOIOKEHNA TaMO-
JKEHHBIX OPTraHOB, IPOM3BOAAIMX TAMOXKXEHHOE Ocl)OpMT[eHI/Ie Y TAMOYKEHHBIV
KOHTPOJIb TOBApOB, MepeMeIljaeMbIX Yepe3 TAMOXXEHHYI0 IpaHuiyy Poccumii-
ckoit Pepepannu» Ne 1587 ot 31 aBrycra 2009 r. (yrparun cuy). URL: http://
www.consultant.ru/cons/cgi/online.cgi?req=doc&base=LAW &n=101250&{l
<18:&34&dst:1000000001,O&rnd:0,5682924683198347#09989480067294931.

€/IMHBIM JOKYMEHT JUIsl CTPaH — 4WIEHOB TaMO)KeHHOTO 0034,
ompeAessIomuii TpeOoBaHMs K OOHIOBBIM CKIIaZaM, Pactono-
JKEHHBIM BOJIM3M TOCYIApCTBEHHOH rpaHuipl.’ Takum oOpa-
30M, B HACTOsIIEEe BPEeMsI HET HEOOXOAMMOCTH TrOCYJapCTBEH-
HOTO PETYIUPOBaHMS EATEILHOCTH CKJIQJI0B BPEMEHHOTO
XpaHEHUsI, KOTOpbIe HAaXOAATCSl BJAM OT T'OCYAAapCTBEHHBIX
rpanun Poccuu, T. K. Takue CKJIQAbl B HACTOSIIEE BPEMs HE
MOTYT (DYHKIIHOHHPOBATD.

CyOBbeKTaMy 10 OKa3aHMIO yCIyT BPEMEHHOTO XpaHEHHs
TOBAPOB MOTYT OBITh TAMOYXEHHBIE OPT'aHbl M YACTHBIC OpPraHu-
3aIiM, NOJYYUBIINE COOTBETCTBYIOIIYIO JMneH3uo. Ho Bce
9TH CYyOBEKTBI JOJDKHBI OBITh BKJIIOYEHBI B PEECTp BIIaJCIIb-
LIEB CKJIaJOB BPEMEHHOTO XPAHEHUs, SJIEKTPOHHAs BEpPCHs
KOTOPOTO pa3MelieHa Ha oduiraabHoM caiite denepaabHON

5 Tlpuxas DesepanbHOil TaMOKEHHOH CIykOb «O6 yTBEpXKIEHHH TPebo-
BaHMI K 00yCTPONCTBY, 00OPYIOBAHUIO U MECTY HAXOXKJCHHUS CKIIAJ0B Bpe-
MEHHOTO XPaHCHHS U HPUIICTAIOIIeH K HUM TEPPUTOPHH, MPHOIIKCHHBIX K
rocyaapcTBeHHOM rpanuie Poccuniickoit denepayu 1 SBISIONMXCS MECTOM
PACIIONIOKEHHSI TAMOYKEHHBIX OPTaHOB HJIM UX CTPYKTYPHBIX TO/pa3AeiICHNUi,
OCYIIECTBIISIOIINX TAMOKCHHBIC OIIEPaLlU H TAMOXXEHHBIIT KOHTPOIIb B OTHO-
IICHUH TOBAPOB, EPEMEIIaeMbIX YePe3 TAMOKCHHYIO IpaHuIly TaMOKEeHHOTO
coroza» Ne 1600 ot 19 aBrycra 2014 . URL: https://base.garant.ru/70771062/
68ed1a27b8d10023e72d0e1640df82bb/#block _41.
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Tabnuna 2
Opranusanuu CKIagCKOro Xo3siicrsa (Ha KOHel| roja)
Buj aesitesbHocTH «CKIIaja- 2016 2017 2018
CKO€ X351 CTBO M BCIIOMOra- % K uTOry no % K uTOry no % K uTOry no
TeJbHAsl TPAHCIIOPTHAA Aed- | 3HaueHue | BceM BuAaM | 3HaueHUe | BceM BHJAaM | 3HaYeHHe | BCeM BHAAM
TeJIbHOCTb) NesITeJIbHOCTH NAesITeJIbHOCTH JeATeIbHOCTH
1. Yncno opranu3zaiui, ThIC. 149,9 3,1 140,4 3,1 127,9 3,0
2. CanbIupoBaHHBIH (QHUHAHCO-
BBI pe3yasraT (MpUOBLTE MUHYC * * 422 064 4,7 454 589 3,7
yOBITOK), MITH pyO.
3. PenTabenbHOCTh aKTUBOB, % * * 12,5 3289 10,7 2277
4. Penra0OesbHOCTh IPOJAHHBIX % %
ToBapoR (pabor, yeryr), % 15,7 2343 16,5 154,2
Cocmasneno agmopom no danHvim Poccmama (* nem damnvix) [9)].
Table 2
Organizations of the storage facilities (end of year)
Type of activity “Warehouse 2016 2017 2018
management and auxiliary % of total for % of total for % of total for
transport activities” Value all activities Value all activities Value all activities
1. Number of organizations, thou. 149.9 3.1 140.4 3.1 127.9 3.0
2. Balanced financial result (profit % % 422 064 47 454 589 37
minus loss), min rubles ) )
3. Return on assets, % * * 12.5 328,9 10.7 227.7
4. Profitability of goods (works, % % 157 2343 16.5 1542
services) sold), % ’ ) ) )

Compiled by the author according to Rosstat (* no data) [9].

TaMOXCHHOM CITy:k0b1 Poccuu. B HacTosiiiee Bpemst Ha TeppH-
Topuu Poccru 3aperucTpupoBaHO OKOJIO 6,8 THIC. CYOBEKTOB
0 TPEIOCTABICHUIO YCIIYT BPEMEHHOTO XPaHCHHUsI TOBapOB,
COMIACHO yKa3aHHOMY peecTpy [7].

TexHoIIOTHYeCKHe MPOIECCHl EATEILHOCTH OOHIOBBIX
CKJIQJIOB CXOXKH C MTOJJOOHBIMHE IPOLIECCAMH, MPOTCKAOIIUMHE B
00BIYHBIX cKIanax. Ho, 6e3yciIoBHO, €CTh psili 0COOCHHOCTEH,
KOTOPBIC 3aKITFOYAIOTCS B CIICIYIOIIEM:

1) c ToBapaMu HE MOTYT OCYIICCTBISTHCS OMPEIACIICHHEIC
JIeHcTBUS (BBIBO3 32 MPEIENIbl TEPPUTOPUH CKIIA/IA, HCIIOIB30-
BaHUE JIN[IAMH KPOME JICKIaPAHTOB U JP.), T. K. OHH HAXOJSATCS
I10J] TAMOYXCHHBIM KOHTPOJIEM;

2) IOKyMEHTAJIBHOE COMPOBOXKICHUE TOBAPOB HMEET
crienu UKy, CBSI3aHHYIO C ICHCTBYFOIIUM HOPMAaTHBHO-TIPABO-
BBIM PETYTHPOBAHUEM BHEITHEAKOHOMHUYECKOH IEATEIBHOCTH
4yj1eHOB TaMOXEHHOTO COH3a;

3) umerotcs ocoObie TpeOOBaHUS K 00yCTPOHCTBY, 000py-
JTIOBAaHUIO, MECTY PACITOJIOKEHUS CKIIAJIOB, KOTOPBIC OIpeIec-
HBI JIEHCTBYIOIIUM 3aKOHO/IATEIbCTBOM®,

Kpatko ocHOBHBIC TPeOOBaHHS MOKHO IIPEJICTABUTH TAKOH
COBOKYITHOCTBIO [8, c. 151]:

1) 00yCTpOICTBO BKITFOUACT THIT TOMEIICHUS, HAJIMIHE OT-
KPBITOU IIOMIAIKH, OTPAXKICHHIE, NUCKYCCTBCHHOE OCBEIICHHE,
OTCYTCTBUE MHBIX OOBEKTOB H JIP.;

2) obopyloBaHHE TPEAyCMATPUBACT HAJTHYUC MOIBE3IHBIX
IyTel, TEXHMYECKUX CPEIICTB TAMOKCHHOTO KOHTPOJIS, BECOBO-
r0 000PYIOBaHUS, TIOTPY30YHO-PA3TPY30YHON TEXHUKH, CPEIICTB
CBSI3H, ABTOMATU3UPOBAHHOM CHCTEMEBI ydeTa TOBapOB H TIp.;

3) MecTa pacHoJIOKEHUs JOJDKHBI OBITh B PErHOHE Jesi-
TEIBHOCTH OTHOTO TAMO)KEHHOTO OpraHa, B pa3yMHOW OIIU30-

© PenepanbHbIil 3aK0H «O TAMOKEHHOM perymupoBaHin B Poccuiickoii de-
neparmm» Ne 311-®3 ot 27.11.2010 r. URL: http://www.consultant.ru/docu-
ment/cons_doc_LAW 107181.

CTH OT TPAHCIOPTHBIX Y3JIOB U TPAHCIIOPTHBIX MAarucTpale,
[IpY HAIMYMH OABE3AHBIX IIyTEH U T. 1.

Taxoke UMeroTCs pyrue TpeOoBaHM, KOTOPBIE OIpeerne-
HbI JIEHCTBYIOLIMMH HOPMATUBHO-IIPABOBBIMU JOKYMEHTaMHU
Poccun. Hampumep, o0s3aTenbHBIM yCIOBHEM UL CKIIAI0B
BPEMEHHOTO XPaHEHHUS SBIIETCS HEOOXOMMMOCTH pa3Mellie-
HUSl Ha €ro IUIOLAAsX CTPYKTYPHOIO IOAPa3AesIeHUs] TaMO-
YKEHHOTo opraHa’.

Eme omHmM BaKHBIM YCIIOBHEM SIBISIETCS TpeOoBaHWE K
CKJIaZly BPEMEHHOTO XpaHEHHS OOCCIIeYHTh SNIEKTPOHHOE B3a-
HMMOJICHCTBUE MEXIy CKIIAJIOM U TaMOKEHHBIM OPIaHOM C MC-
Tob30BaHneM cetr MHTepHeT®. B cOOTBETCTBHM C TaHHBIM yC-
JIOBUEM CKJIaJ] 00s13aH BECTH YUET U MIPEACTABISATH HEOOXOUMYIO
OTYETHOCTH B TAMOKEHHYIO CITy>KOy B 2JIeKTPOHHOH (hopme.

CrnemyeT Takke MPUHAMATH BO BHUMAaHHE, YTO IO 3aKO-
HOZATeNbCTBY Poccnm cOOCTBEHHMKAMH CKIIAJI0B BPEMEHHO-
TO XpaHEHUS MOTYT OBITh TOJHKO IOPHUIMYECKUE JIUIA TOCY-
JTAPCTB — WICHOB TaMO)KEHHOTO COI03a, YTO 00ECTICUNBACT ISt
OTEYECTBEHHBIX IpEANpUHIMATENeH Hanbonee Omarompusr-
HbIE YCJIOBUS Pa3BUTHUS JAHHOI'O BU/IA JAESTEILHOCTH.

7 Tlpuxas dejepanbHoil TaMOXKeHHOH ciykGbl «O6 yTBEpIkIeHHH TPe6o-
BaHMI K 00yCTPONCTBY, 00OPYIOBAHUIO U MECTY HAXOXJCHHUS CKIIAJ0B Bpe-
MEHHOTO XPaHEHUS M NPHJIETaoIE K HUM TEPPUTOPUH, TPHOIMIKEHHBIX K
rocyaapcTBeHHol rpanuie Poccuniickoit denepaivu 1 SBISIONMXCS MECTOM
PacCIOJIOKEHUST TAMOYKEHHBIX OPraHOB MJIM UX CTPYKTYPHBIX MOJPA3CIICHUIH,
OCYIICCTBIAIONINX TAMOXXCHHBIC OTIEPpALINU U TaMOYKEHHBII KOHTPOJIb B OTHO-
LIEHUHU TOBApOB, IIEPEMEIIAEMBIX UePE3 TAMOKEHHYO rpaHuIly TaMoKeHHOro

coroza» Ne 1600 ot 19 aBrycra 2014 . URL: https://base.garant.ru/70771062/
68ed1a27b8d10023e72d0e1640df82bb/#block 41.

8 Mocranosnenne Ipasutenscra PO «O npucoenunennn Poccuiickoii de-
Jiepaniu K MexayHapo{HOi KOHBEHINH 00 YIIPOIICHUH U FapMOHU3ALNY Ta-
MOXXEHHBIX Ipouenyp ot 18 mas 1973 r. B penakuuu [Iporokona o BHeCEHUN
U3MEHEHNH B Mex/TyHapOIHy10 KOHBEHIUIO 00 YIPOIICHHH 1 FapMOHU3ALMH
TaMOXKEHHBIX Tponeayp ot 26 uioHs 1999 roma» Ne 584 or 02.08.2010 r.
URL: http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=EXP
&n=485483#003344777228854501.
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Tabnuua 3
IKCHOPT ¥ UMIOPT PO OBONbCTBEHHBIX TOBAPOB 11 CENTbCKOX03ACTBEHHOIO CHIPbA B 2017—201513l IT.
Joasi B ogmeﬁ CTOMMOCTH BHEIIHETOPIOBbIX TaMoKeHHbIE
onepanuii o NPOIOBOJILCTBEHHLIM TOBAPAM feKiapauu, odopm-
Oxpyr H CeJIbCKOX03SIICTBEHHOMY CBIPBIO, Yo MO TofaM | oo Fo e pi9 7 L,
2017 2018 % oT 0011ero
Oxenopt | Hmmopr | Oxcmopt | Hmmoprt KoamtecTsa
Poccuiickas ®enepauusi, Bcero 100,0 100,0 100,0 100,0 *
1. LlentpanbHeiii penepaabHBIH OKPYT 27,3 52,5 26,4 54,3 16
2. CeBepo-3anaanblii peaepaabHbI OKpyT 14,9 27,1 13,7 26,5 30
3. FOxHsI# penepanbHbIA OKPYT 31,7 10,4 33,7 9,7 40
éi(g‘ffepo—KaBKa%KHH (enepabHBIA 1.8 0.6 1.4 0.5 30
5. IlpuBomxkckuii GpenepanbHBIA OKPYT 5,7 2,5 4,9 2,5 *
6. Ypanbckuii peaepanbHbIii OKpyT 1,2 1,0 1,0 1,0 3
7. Cubupckuii ¢penepanbHbIi OKpYT 3,6 2,6 3,7 1,7
8. JlapHEBOCTOUHBIHN (peiepatbHbIA OKPYT 13,8 33 15,2 3,8 30
Cocmasneno asmopom no dannvim Poccmama (¥ nem dannvix) (10, 11].
Table 3
Export and import of food products and agricultural raw materials in 2017-2018
Share in the total cost of foreign trade operations
for food products 0/and agricultural products, Customs declarations
District b by year issued in TLT in 2017, %
2017 2018 of the total number
Exports Imports Exports Imports
Russian Federation, total 100.0 100.0 100.0 100.0 *
1. Central federal district 27.3 52.5 26.4 54.3 16
2. North-Western federal district 14.9 27.1 13.7 26.5 30
3. Southern federal district 31.7 104 33.7 9.7 40
4. North Caucasus federal district 1.8 0.6 1.4 0.5 30
5. Volga federal district 5.7 2.5 4.9 2.5 *
6. Urals federal district 1.2 1.0 1.0 1.0 3
7. Siberian federal district 3.6 2.6 3.7 1.7 7
8. Eastern federal district 13.8 3.3 152 3.8 30

Compiled by the author according to Rosstat (* no data) [10, 11].

M3yueHne KoJIMYECTBEHHBIX JAHHBIX O CKIIAJICKOM XO3sii-
ctBe Poccun siBnseTCs 3aTPyJHUTENBHBIM, T. K. B HAaCTOSIIEE
BpeMsi B 0(UIIMAILHON OTKPBITOI CTaTUCTHYECKOI MHpOpMa-
unu PO, a Takke B CTaTUCTUYECKUX CBelleHUsIX PenepanbHON
TaMOXKEHHOW CJTy:KObI JaHHbIe O ckianax Poccuu, BKITIOUast
CKJIaJIbl BPEMEHHOTO XPaHEHMs, UMEIOT IITY4YHBIH XapakTep.
B T0 ke BpeMs naHHast HHPOPMAIIUST KIMEETCSI BO BHYTPECHHHX
JokyMeHTax Poccrara, T. K. B COOTBETCTBUU C ACHCTBYIOIIUM
ceituac OKII/] 2 oTaenpHO BBIEIEHBI IPEAPUATHS, OCYIIIECT-
BIISIFOIME OCHOBHYIO JIeATENBbHOCTH 0 Koy 52.10.1 «Yemyru
[0 XPaHEHUIO TMPOAYKTOB B 30HAX BHEIIHEW TOProsim»’. B
JTAaHHOM HOPMAaTHUBHO-TIPAaBOBOM JOKYMEHTE YyKa3aHHbIE yC-
JIyTH TIO XPAHEHHIO B 30HAX BHEIIHEH TOPrOBIM HAXOMAATCS B
pasznene H «Yenyru TpancnopTa v CKIaJCKOTO X035ICTBay 10
KoMy AeATe’abHOCTH 52.1 «Yemyru mo CKIagupoBaHUIO U Xpa-
HEHHIOM.

® «OK 0342014 (KIIEC 2008). O6mepoccuiickuii Kiaccupukarop
HPOIYKIMH IO BHIaM S5KOHOMHYECKOIT AesTenbHOCTIY (yTBEepKAeH [Ipukasom
Poccranmapra or 31.01.2014 Ne 14-ct.). URL: http://www.consultant.ru/
document/cons_doc_LAW 163703.
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N3ydyeHne uMeroleincs: OTKpbITON KpallHe OrpaHUYeHHOU
nH(pOpPMALUK O AEATEIBHOCTH CKJIaJ0B B Poccuu Hauuio ot-
pakeHue B TalnuIe 2, a TAK)KE B OCIIEAYIONIEM aHAIN3e ATUX
JTAaHHBIX.

Kak BusHO 13 naHHBIX B Tabmuie, B 2018 rogy peHTadesb-
HOCTb aKTHBOB CKJIQJICKOM MOAOTPACIIN AEATEIBHOCTH MPEBHI-
I1aeT COOTBETCTBYIOLINH MOKa3aTeNb B I[EJIOM 110 SKOHOMHUKE
Poccun B 2,3 pasa, a peHTaOeIbHOCTH MPOJIAHHBIX TOBAPOB
(T. e. peHTa0EIBHOCTh BCEX TEKYIIMX PACXOJOB IO METOAU-
ke Poccrara) Bbllle Takoro ke Mokasarelis B 1I€JI0M 0 BCEM
oTpacnsaM cTpassl B 1,5 pasza. [Ipu aTom nonst nmpeanpustuit
CKJIAJICKOTO XO3SHCTBAa B OOIIEM KOJIMYECTBE MPEANPHUSTHIA
Poccuu Beero nuib 3 %, a mpruObUTH CKIIQACKUX MPEATPUSTHIA
COCTaBJsIeT 4yTh MeHee 4 % OT Bcel NMPHOBLIN YKOHOMHUKHU
2018 r. Takue moKazaTeay OTPAXKAIOT XOPOIIHE SKOHOMHYE-
CKHE BBITOJBI JUISI MPEATNPHHUMATENCH MPH OCYIIECTBICHUU
UMM CKJIQJICKOH JeATEeIbHOCTH: BBICOKYIO ITPUOBLIL MO0 OTHO-
IICHHUIO K BIOKCHHBIM pecypcaM U IPOU3BEICHHBIM 3aTpaTaM.
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B nacrosiiee BpeMst 00ibI0€ BHUMAHHE CO CTOPOHBI TO-
CyZlapCTBEHHBIX OPraHOB pPEryIMpOoBaHUs YKOHOMUKHN Poccun
yZACISETCS CO3aHuIo0 Ha 0a3e CKIIaJJ0B BPEMEHHOIO XpaHeHHs
B MPUTPAHUYHBIX PETHOHAX TAMOXKEHHO-JIOTHCTHYECKHUX Tep-
muHaioB (nanee — TJIT) ¢ pa3MerieHreM Ha UX TEPPUTOPHU
TaMOXXCHHBIX OpPraHOB WM MX CTPYKTYpHBIX HOApa3zaese-
HHH, Y4TO MPEIYCMOTPEHO COOTBETCTBYIOIICH KOHIemuei!'’.
ComnacHO OT4eTHBIM JAaHHBIM DenepabHOW TaMOXKEHHOMN
ciyx0b1 Poccun, Ha JaHHBIA MOMCHT (D)YHKITHOHUPYOT 54 Ta-
MOXXCHHO-JIOTHCTHYECKUX TepMuHana'!. HemocpenacTBeHHO
Brajensuamu Takux TJIT BICTynaroT TaMOKEHHBIE OpraHsbl,
aaMuHHCTpanmu cyobekToB Poccuiickoir ®enepanun, opra-
HBl MECTHOI'O CaMOYIIPaBJICHUS, MPEICTaBUTEIN OH3HEC-CO-
0OIIIECTB 1 MHBIE 3aMHTEPECOBAHHBIE JIMIIA.

Kocsennas onienxa 3HaunmocTy TJIT f71s BHEIIHETOProBoit
JIeSITEIbHOCTH BO3MOYKHA HA OCHOBE IAHHBIX O JIOJIE TAMOYKECH-
HBIX Aekiapanuii, opopmieHHbx B TJIT coorBercTBytomero
peruona'?. VzydeHue CTpyKTYpbl KCIIOPTHO-UMIIOPTHBIX 10-
CTaBOK MPOAYKILHUHU CEJICKOro Xo3siicTBa mo peruoHam Poc-
CHUH U COINOCTaBJICHHE TAaKUX IOKa3aTeNlel ¢ 10Jeil BHEIIHe-
TOPIoOBBIX CAEIOK, OCYLIECTBICHHBIX ¢ Ucnonb3oBaHueM TJIT,
TI03BOJISIET CJIENaTh BBIBOJ 00 MMEIONIMXCS AUCIPONIOPLUSIX B
Pa3BUTHM COBPEMEHHBIX CKJIAJIOB BPEMEHHOI'O XPAaHEHUs TO-
BapoB Ha TEPPUTOPUH Hallel cTpansl (Tabiuna 3).

Huskas 3arpyeHHOCTb 3HauuTenbHOro koiauuectsa TJIT
CTaBUT I0J] COMHEHHUE MPaBHJIBHOCTh OPraHU3allM{ BHEII-
HETOProBBIX OMNeEpanuid B OTIENbHBIX peruonax Poccum [12,
c. 82]. Jannbpic B TaOnuile 3 MOKA3bIBAKOT, YTO Ipeodiaaa-
Iolasi 4acTh SKCIOPTa CEIbCKOXO3AHCTBEHHBIX TOBApPOB M3
Poccun ocymectsusiercst B LlentpansHom u FOxHoM (e-
Jiepa’dbHbIX OKpyrax. A ocHOBHas jnois ummnopra B Poccuro
arpoNpoOMBIIIJICHHBIX TOBAPOB MPUXOAUTCS Ha LleHTpanbHbIi
n Cesepo-3anaaHblii QenepaibHbie oKpyra. B To ke Bpems
B LlentpansHoM (eepanbHOM OKpyre, Haubojee 3HaYMMOM
C TOYKH 3pEHUS] 00BEMOB BHEITHETOPIOBBIX ONEPAMid CEllb-
CKOXO3SIICTBEHHBIMH TOBapaMH, BCETO JIUIIbL 16 % oT 001ero
KOJIMUYECTBA CJEJIOK MPOU30IILIO C UCIOIb30BAaHUEM PECYPCOB
TJIT storo peruona. Takast cuTyarust OTpaskaeT B OTHOIICHUU
TJT B LlenrpanbsHoM denepaibHOM OKpyre HEJ0CTaTOYHOE
KOJIMUYECTBO, OTPAHUUEHHBIC MOIIHOCTH, CKYIHOCTb U HEBBI-
TOJIHBIE YCIIOBUS MpeJIaraéMbIX YCIyT.

Takum 00pa3oMm, HEOOXOIMMO H3yUEHHE OCOOCHHOCTEH
paboThl CKJIaJI0B Pa3IMYHBIX TEPPUTOPUI U (HopMHUpOBaHHUE
KOMIIJIEKCA MEPOIPUSTHIH, KOTOPbIE TMO3BOJAT Ooiiee dpdek-
THUBHO HCIIOJIb30BaTh UMEIOLIMECS PECYpPCHBIE BO3MOXKHOCTH,
B IEpPBYI0 ouepenp — 3a cueT pacuupenust TJIT.

PesyabTaThl (Results)

Wzy4yenue OoHIOBBIX cTpyKkTyp Poccum mokasaino, uto B

HaCTosIIlIee BPeMsl OHM aKTUBHO pa3BUBAIOTCS. B coBpemeH-

19 MTycemo ®TC PO «O Harnpasiennn KoHuenuum» (Bmecre ¢ «Konuenmu-
il TAMOKEHHOTO OOPMIICHHS M TAMOXCHHOTO KOHTPOJISI TOBAPOB B MECTaX,
NPUONMKEHHBIX K TOCyAapcTBeHHOW rpanuue Poccuiickoit deneparmn»)
Ne 21-50/39656 ot 21.08.2009 r. URL: http://www.consultant.ru/cons/cgi/
online.cgi?req=doc&base=LAW &n=91304&fld=134&dst=100006,0&r
nd=0.643141480196129#01404060382572413.

! Tlucemo Munucrepersa punancos Poccuiickoii ®enepaunn «Bonpoc: O
peanmmzaiy KOHIEHIIMH TaMOXEHHOTO O(OPMIICHHST M TaMOXXEHHOTO KOH-
TPOJISt TOBAPOB B MECTaX, MPUOIMKEHHBIX K TOCYJapCTBEHHOM TrpaHulie PDO»
Ne 03-10-11/50186 ot 4 aBrycra 2017 r. URL: http://www.consultant.ru/cons/
cgi/online.cgi?req=doc&base=QUEST&n=170160#08109953639516452.

12 Tam xe.

g ™

HOM HOPMAaTHBHO-NIPABOBOM Tojie PD GOHIOBBIC CKIAIbI U
OOH/IOBBIE 30HBI OINPEAEISIOTCS KaK CKJIaibl BPEMEHHOTO
XpaHCHUs TOBAPOB M AHHOE TOJIKOBAHHE 3THX CTPYKTYp HC-
TIOJIB3YETCsI HA TEPPUTOPHU BCETO €TMHOTO IKOHOMHYECKOTO
MIPOCTPAHCTBa CTPaH-4IeHOB EBpasniickoro sKOHOMHYECKOTO
coro3a.

BonnoBbIe Ckia/bl AAIOT CYNIECTBEHHOE NPEHMYIIECTBO
CyOBEKTaM JIeSITeIbHOCTH B TEUEHHE CPOKa UCTIOIb30BaHUS pe-
CYPCOB TaKHMX CKJIJ0B: UCKIIIOYAIOT HEOOXOIMMOCTh YILIaThI
HAJIOTOB ¥ TIOIUINH, OCBOOOXKAAIOT OT HEOOXOJMMOCTH MOIY-
YCHHS JIUIICH3UN U pa3penieHui, YCTPaHIIOT HEOOXOMUMOCTh
BBEJICHHS MPOIYKIIUK B TAMOKCHHBIA PEXKUM U OPOPMIICHHS
neknapanuil. CoBpeMeHHbIE CKJIa/Jbl BPEMEHHOTO XpaHEHUs
TOBApOB TPEAOCTABISIFOT MX IOJIB30BATEISIM TaKKe JIPyrHe
BBITOJIBI, CBSI3aHHbIC ¢ OOJiee HU3KUMH IIEHAMH Ha Tpe/iarae-
MbIC YCITyTH, KOMIUTCKCHBIM XapaKTepoM OOCITyKHUBaHHs, ObI-
CTPBIM JIBHXKCHHUEM IPy30B. [IprMedarensHo, 9TO CKIIa/IbI Bpe-
MEHHOTO XpaHEHHsI TOBaPOM MOXKHO HCIOJIb30BATh HE TOJIBKO
JUTSL OCYIIICCTBIICHUS BHEIIHETOPIOBBIX OMEPAIHii, HO TAKXKE U
JUIsl YCIICITHOTO PaclpeaeIeH s CeIbCKOXO3IHCTBEHHBIX TO-
BapOB BHYTPU CTPAHBI.

B coBpemenHo# Poccuu BBISBICH HU3KHI YPOBEHb pas-
BUTHSI OOHJIOBBIX CKIIaJ0B M OOHIOBBIX 30H: HEIOCTATOUHOEC
KOJIMYECTBO M MOIIHOCTH, OTPaHMYCHHOCTH MPEATAraeMbIX
yciyr. B To ske Bpemst CKIaJicKas IesITeibHOCTh B Poccuu siB-
JSIETCS OYCHB MPUOBUTLHBIM BUIOM OHM3HECA: PEHTA0CIBHOCTh
AKTHBOB CKJIAJI0B BBIIIC, YEM B [[EJIOM B SKOHOMHKE CTPAHbI B
2,3 pa3za.

B nmanHoit pabore 000CHOBaHa HEOOXOIUMOCTh JTATbHCH-
II€r0 pa3BUTHs OOHIOBBIX CTPYKTYp Poccuu kak uHdpacTpyk-
TYPHOH OCHOBBI Pa3BHUTHS TOPTOBJIH CEITbCKOXO3SIHCTBEHHON
npoaykiuei. Takxke onpeaeseHbl KIFYEBbIC XapaKTePHCTU-
KH, KOTOPBIMH JOJDKHBI 00Ja7aTh Takue OOHIOBBIC CTPYK-
TYpPBI, ¥ 3TH XapaKTEPUCTUKH BKJIIOYAFOT: THCIOKAIMS B pe-
THOHAX, TOPTYIOIINX CETbCKOXO3SHCTBCHHOH MPOIyKIHEH;
KPYMHBIC CKJIAJCKHE MOIIHOCTH, KOMIUICKCHBIH XapakTep
oOciyxuBaHus (pacrpeeauTelbHble QyHKINH), TpeiebHast
9KOHOMHYHOCTH BCEX OMEpaIiii, CTAaHIaPTH3UPOBAHHBIC TEX-
HOJIOTMYECKUE MPOLECCHI, aBTOMAaTU3aIIMs! TPOIIECCOB Ha OC-
HOBE POCCHUMCKUX TPOrPAMMHBIX TPOITYKTOB.

JanpHeiiee pa3BuTre OOHIOBBIX CTPYKTYp B Poccuu co3-
JIACT YCTOWYMBYIO OCHOBY JUISl PA3BUTHsI BHYTPEHHEH U BHEIII-
HEM TOPTOBJH CEJILCKOXO3SIMCTBEHHBIMU TOBAPAMH, YITYUIIUT
COXPaHHOCTh CEJIbCKOXO3SHCTBEHHOW MNPOJYKIMH, obecrie-
YUAT TPOU3BOUTEISIM U MOCTABIIMKAM TOBApPOB YCIOBHUS TSI
JanbHEHIIIEro pa3BUTHA OOBEMOB MPOU3BOACTBA, OOJICTYHT
pacrpeeuTeNbHbIC ONEPAlli YIaCTHHKAM XO3SHCTBEHHON
JIeSITEIIEHOCTH.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

C ydyeroMm myOiMKanuii yYCHBIX, OCYIICCTBISIONINX H3Y-
YEHHE TOPTOBIH, TOCTATOYHO POJICTBEHHOM MO OTHOIICHUIO K
CKJIaJICKOH fesitennbHOCTH [13, 14, 15, 16], MOXKHO BbIpaboOTaTh
YCIIOBHS TS TATbHEHIIIErO YCIEITHOTO Pa3BUTHS CKIAZ0B U
ux cucteMsl B Poccuu. Pa3Butie OOHMIOBBIX CKIIAI0B JTOKHO
OCHOBBIBATHCS Ha (HOPMHPOBAHHH OOIICTOCTYMHONH HH(OP-
Maluu O BO3MOXXHOCTSIX MMEIOIINXCS CKIIAJ0B; MEpEeopHeH-
TUPOBAThCSl HA CO3JAHUE CKJIAJIOB C BBICOKOH IMPOITYCKHYIO
CIIOCOOHOCTBIO; 00CCIICUMBATh ONTHUMH3AIMIO Pa3MCIICHUS
CKJIQJICKHX €MHHUIL U KX MHTETPALIMIO C IPYTUMU HHPACTPyK-
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TypHBIMH KOMIIOHCHTaMHU Ha TEPPUTOPUU CTPaHbL. Takxke He-
00XOMMO pPAa3BUTHEC IIUPOKOTO CIEKTPa JOMOJHHTEIBHBIX
YCITYT CKJIAJIOB, BKJIFOYAsl IIOYTOBYIO U DKCTPCHHYIO JIOCTABKY,
MAPKOBKY U TEXHUYCCKHUI CEPBHC aBTOMOOMJICH, 00pabOTKy U
nepepaboTKy Ipy30B, YCIYTH JIJIsl HACCJICHUS, YTO TAKKE OT-
MEUAIOT BEIYIIME UCCICIOBATENIN B TaHHOM obmactu [17, 18].
DTO HE TOJBKO 0OCCIICUUT YIYUIICHUEC SKOHOMUICCKIX MOKa-
3aTelell CKIIaJ0B, HO TAKIKE CO3/1aCT OCHOBBI JUISI TOBBIIIICHUS
conuanbHON 3()(HEKTUBHOCTH BCEX OTpacicil NEesATeIbHOCTH
skoHOMUKH Poccuu, 4To OyeT BIpaxaThCsl B MOBBIIIICHUH TO-
BapooOOpoTa Ha JYIIy HACCIICHUS, CTCIICHH YIOBJICTBOPCHUS
CIpoca Ha TOBAapbl U YCIYTH, YPOBHsI JIOXOIOB HACCICHUS U
JIPYTUX BaKHEHIIMX IMOKa3aTesield pa3BUTHs SKOHOMUKHU [19,
¢. 39; 20, c. 3955].

[IpoBeneHHOE HCCIeIOBAaHUE TIO3BOJISIECT CACNATh PSJl BbI-
BomoB. CKJIaJbl BPEMCHHOTO XpaHEHUs TOBapoB (OOHIOBBIC
CKJIQJIbl) SIBJISTFOTCSI BOXKHCHIITUM KOMITOHEHTOM HH(PACTPyK-
Typbl TOPTOBIH CEIBCKOXO3SWCTBCHHBIMH ToBapamu. Hc-
MOJIb30BAHUC TAKHUX CKJIAZIOB MPU OCYIICCTBICHUH CIICIIOK
MO3BOJISICT YKOHOMUTH Ha OFO/PKETHBIX IUIATE)KAX, YIMPOIIAeT
JIOKYMEHTOO0OPOT, YCKOPSIET TOBapOJIBUKCHUE, TMOBBIIIACT
COXPaHHOCTh CKOpomopTsieiics npoaykiuin. CoBpeMeHHbBIC
CKJIaJIbl BPEMEHHOTO XPAaHCHUSI TOBAPOB UMCIOT HEIOCTATOY-
HBIC MOIIHOCTH, OTPAHUYCHHBINH HAOOP MpeIaracMbIX yCIyT
U OTCYTCTBUC HMHTETPAIUMU B PACHPEACIUTCIBHBIC CHCTCMBI

ArpapHblit BecTHUK Ypana Ne 03 (194), 2020 r.

CEJILCKOXO3SICTBEHHBIX TIpon3BoauTeNe. [Ipu aToMm B ckitaz-
ckoit orpaciu Poccun orMedaeTcst BBICOKHI ypOBEHb YKOHO-
MHUUYECKOH 3()(PEKTUBHOCTH JEATEIBHOCTH, YTO JIOKA3bIBACT
LeNIecO00Pa3HOCTh CO3AaHUs U JAajbHEHIIEro pa3BUTUsl OOH-
JIOBBIX CKJIJIOB B HAIlIeH CTpaHe.

O06001mast U3JI0KEHHOEe, MOXXHO PEKOMEHJIOBaTh CYOBEK-
TaMm, 3aHUMAIOIIMMCSl OCYIIECTBICHUEM AESATEIBHOCTH OOH-
JIOBBIX CKJ1aJ10B B Poccun:

1) yBenuueHHe KOJIMYECTBa CKJIJIOB B PErHOHAX € 0O0JIb-
MK 00bEMaMH CEeNIbCKOXO035HICTBEHHOTO ITPOM3BOJICTBA;

2) yKpYITHEHUE PECYPCOB K 00BEMOB IS TEILHOCTH CKIIaI-
CKHUX TPEANPUSTHI U UX MOCTENEeHHAasl TpaHchopMalus B Ta-
MOKEHHO-JIOTUCTUYECKUE TEPMHUHAIIBI;

3) yckopeHue BcexX TaMOXKEHHO-CKIIaICKUX ONepaluii;

4) nepeopUeHTAIHIO CKJIAZOB Ha BHITIONHEHHE KOMILIEKCA
pacrpeienuTeabHbIX QyHKIUI (TpaHCIIOPTUPOBKA, J10padoT-
Ka, MapKUPOBKa U Tp.);

5) cCHMKEHUE [IeH Ha YCIYTH CKJIaJ0B HA OCHOBE YKOHOMUH
TEKYIIUX PacxXooB, 0COOCHHO 3a cueT Oosee 3(h(PEeKTUBHOTO
yIIpaBJICHHUS;

6) cTaHIapTHU3AIMIO TEXHOJOIMYECKUX IPOLECCOB CKJa-
JIOB JUTSl YCKOPEHHMSI JIBV)KEHNUS TOBAPOB M HEJIOMYIICHHS JIUILI-
HUX olepanuii;

7) aBTOMAaTH3aIMIO BCEX CKJIQJICKUX MPOLECCOB Ha OCHOBE
OTEUECTBEHHBIX MPOJIYKTOB.
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Abstract. Bonded warehouses are the most important infrastructure link in the distribution systems of the leading countries
in international trade. The largest transnational companies of such States, having a piece number of bond structures, provide
huge supplies of their products to the domestic and international markets. The purpose of the study was to justify the need
to develop bonded warehouses and bonded zones in Russia in order to create infrastructure conditions for the development of
production and trade in agricultural products. Research methods included observations, groupings, comparisons, and statisti-
cal evaluations. According to the results of the study, it was determined that bond structures in Russia are regulated by legal
documents applicable to temporary storage warehouses, adopted within the framework of the common economic space of the
member States of the Eurasian economic Union. The procedure for temporary storage in bonded warehouses allows avoiding
tax and other duties, obtaining licenses, permits, etc., entering products into the customs regime and filing a Declaration dur-
ing the storage period. In addition, bonded warehouses provide users of their services with economic benefits due to lower
prices for services, comprehensive maintenance, and faster product movement. The analysis showed that in Russia, bonded
warehouses and zones have a low level of development: their number and capacity are insufficient, and the services offered are
limited to transport, warehouse, and customs. At the same time, warehouse activity in Russia is highly profitable: the profitabil-
ity of assets is 2.3 times higher than the indicator for the economy as a whole. For further development of bonded warehouses
in Russia, it is recommended to increase their capacity in the regions that are key in the production and trade of agricultural
products, expand the services provided, and integrate with agricultural producers. The scientific novelty of the work consists
in substantiating the theoretical foundations of the role and necessary characteristics of bonded warehouses as an infrastructure
basis for the development of trade in agricultural goods in Russia.

Keywords: bonded warehouse, bonded zone, temporary storage warehouse, customs and logistics terminal, trade, agriculture,
agricultural products, distribution, logistics.
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Abstract. The purpose of this article is to develop and test a methodology for assessing the impact of wages on the reproduc-
tion of personnel in rural areas. Urban districts of the Sverdlovsk region were selected as the object for the pilot project. As
a research method, the authors used multiple regression analysis of spatial data using the least squares method. As the data
sources for the sample, data from the database of the municipalities of Rosstat were used. As a result of the behavioral research,
key factors were identified that affect various indicators of the reproduction of the labor resources of the territory, the statistical
significance of the influencing factors is evaluated, and the explanatory ability of the obtained models of their possibilities of
their use for forecasting is evaluated. It was found that indicators of wages have a significant impact on most indicators of the
reproduction of labor resources, indicators of the state of public health in the territory also have a significant impact. Based on
the results of the study, recommendations are given for further refinement of the methodology, as well as recommendations for
improving the system of statistical reporting of municipalities. The scientific novelty of the study is the use of regression analy-
sis as a method for assessing the reproductive processes of rural territories using data from urban districts of the Sverdlovsk
region. The practical significance of the results obtained is a quantitative assessment of the dependence of the reproduction
parameters on the factors under study, which makes it possible to quantify the economic effect of the predicted measures. Also,
the practical significance of the article lies in identifying the advantages and disadvantages of the proposed methodology that
emerged during the pilot study, and the corresponding directions for its improvement.
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Introduction

Foreign experience in modeling the processes of reproduc-
tion of rural territories is formed within the framework of agri-
cultural economics, which emerged as an independent field of
economic knowledge at the beginning of the last century with
the world-famous monograph by G. K. Taylor [1] in 1912.
Thus, the history of modeling the processes of reproduction
of labor Resource in agriculture has almost a century of his-
tory. Most actively, this area began to develop from the 1960—
1790s. accompanied by a significant increase in empirical
research using various economic and mathematical methods,
primarily econometric analysis. At the same time, an essential
feature of the foreign approach to the study of reproduction
processes is the consideration of the various phases and as-
pects of the reproduction of labor resources separately at the
level of adoption by the subjects of the reproduction process of
specific decisions, in contrast to the comprehensive consider-
ation of reproduction inherent in domestic economic science.

Based on the analysis of the research experience of model-
ing the processes of reproduction of rural personnel, it can be
concluded that most foreign studies are concentrated around
three main research areas. The first research area involves the
analysis of various aspects of the formation of human capital
in rural areas in the crayfish of the theory of human capital.
The second research area involves the analysis of migration
processes in rural areas, primarily the outflow of population
from rural areas. The third research area involves an analysis
of the demand for labor from agricultural enterprises, includ-
ing the establishment of an optimal wage system.

Based on the analysis of world experience in the study of
reproductive processes in rural areas, it can be concluded that
the regression analysis of macro data by territory is used as
the main analysis tool. The only exception is the third research
area, using micro data as a data source. However, due to the
complexity of obtaining micro data, this direction does not
have a well-established methodology for obtaining empirical
results.

91

Awouooqg

020Z ‘eaodereys ‘A "N ‘Aosuiog 'V T ‘eaodereys "IN A O



IKOHOMUKA

Among the most modern foreign studies, mention can be
made of the work of Ardington, Cally, et al. [2], Ma, SangJin,
et al. [3], Dutta, Subrata, and Subhendu Chakrabarti [4], Lu-
ong, Hy V. [5], Sagynbekova L. [6].

Among the most modern domestic works on the problem
of the reproduction of labor resources in rural areas, the work
of Zakshevsky V. G., Merenkova 1. N. deserves mention [7],
Gorbunova O. S. [8], Yugov E. A. [9], Yurzina T. A. [10], Ban-
nikova N. V. [11], Bondarenko L. V. [12], Rakhmatullina L. I.
[13], Umerova S. E. [14], Chekmareva E. A. [15], Sharipo-
va S. A. [16].

Based on a comparison of the methodology of domestic
and foreign works devoted to the problems of reproduction
of labor resources, it can be concluded that domestic works
usually use economic and statistical methods in research, in-
volving an analysis of a system of interrelated socio-economic
indicators. This methodology is significantly different and in-
ferior to the methodology of foreign studies based on the use
of regression analysis. At the same time, an important advan-
tage of Russian studies is their complexity, while foreign stud-
ies are more focused on the analysis of any particular aspects
of the reproduction system. Thus, there is a need to develop a
comprehensive methodology for analyzing the reproduction of
labor resources using the generally accepted methodology of
regression analysis.

Methods

The methodology for analyzing the effect of wages on the
reproduction of cadres in rural areas should satisfy the follow-
ing criteria.

Firstly, the methodology should be applicable at the level
of economic entities and authorities at the appropriate level, in
particular, not involve additional research and additional costs.

Secondly, the methodology should correctly take into ac-
count the specifics of each territory.

Thirdly, the methodology should be based on modern sci-
entific methods of assessment, implying the possibility of an
objective assessment of the significance of the influence of
various factors.

The specifics of the reproduction of cadres in rural territo-
ries is that since the rural population generally lives at a con-
siderable distance from large cities, the local factors of each
settlement have a great influence on reproduction. Moreover,
significant intraregional differentiation of territories does not
allow the use of regional statistics as a data source. The re-
quirement of the feasibility of the methodology, in turn, makes
it impossible to use the specific data of business entities, since
such data is often not open, and sometimes not comparable.
Based on this, in our opinion, the most appropriate would be
the use in the development of methods of statistical reporting
of municipalities. The advantage of this data type is its regular-
ity, comparability and accessibility. At the same time, the indi-
cated data allow taking sufficiently into account the specifics
of specific territories up to the territorial division of the subject
of the Russian Federation.

In our opinion, the most justified method of assessment is
the use of multiple regression analysis. As a review of foreign
studies on the problems of reproduction of cadres in rural ar-
eas in its various aspects shows, this method is standard for
this kind of research. The advantages of this method include
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the ability to evaluate the explanatory ability of the model, the
significance of the influence of individual factors on the pa-
rameters of reproduction, as well as its strength. A significant
advantage of this type of model is the possibility of using them
as a forecasting tool that evaluates the influence of various
control actions on the analyzed variables with a predetermined
degree of accuracy.

The complexity of the personnel reproduction process in-
volves the use of various indicators of the reproduction pro-
cess as dependent variables of the model, it should be noted
that since the personnel reproduction process is an integral
part of the general population reproduction process, variables
characterizing the population reproduction processes should
be used as dependent variables.

The characteristics of the territory should be used as inde-
pendent variables, including indicators of the average wage in
the territory and in sectors related to agriculture. Also, when
choosing independent variables, special attention should be
paid to variables that are the results of decisions made by both
business entities of a given territory and municipal authorities.

In general terms, the methodology for analyzing the effect
of wages on the system of reproduction of personnel involves
the implementation of the following stages of the study.

The first stage involves the selection of a set of dependent
variables for a given research object.

The second stage involves the selection of independent
variables.

The third stage involves the assessment of a set of regres-
sion equations of the form:

y=a+pX, )
where y — indogenious variable characterizing the reproduc-
tion process,

X —vector of independent variables characterizing the state
of the territory and the level of wages,

€ —random error.

The fourth stage involves the determination of a set of in-
dependent variables that best explain the behavior of the cor-
responding dependent variable. As a selection criterion, the
adjusted determination coefficient will be used, taking into ac-
count differences in the number of explanatory variables for
different equations.

The fifth stage involves predicting the effect of wages on
the corresponding parameters of the reproduction process us-
ing the best forms of dependence among the evaluated equa-
tions. At this stage, it is supposed to evaluate the average reac-
tion of reproduction parameters to changes in wages and the
construction of corresponding confidence intervals.

It should be noted that the final form of the methodology,
including a set of explanatory variables, is individual for each
object and study period.

As a pilot study, this work assumes an assessment of the
impact of wages on the reproduction of personnel by the ex-
ample of a sample that includes urban districts of the Sverd-
lovsk region.

Let’s move on to the selection of a set of dependent vari-
ables. A significant problem in determining the set of depen-
dent variables is the restrictions arising from the incomplete-
ness of regional statistics. So, for example, the data on the av-
erage number of enterprises related, according to OKVED2, to
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the sector Agriculture, forestry, hunting, fishing, and fish farm-
ing are extremely incomplete. In fact, from 64 urban districts
of the Sverdlovsk region, complete data on the number of such
enterprises for 2016-2018 present only in 16 municipalities.
This circumstance does not allow the use of this variable, since
the insufficiency and non-representativeness of the sample will
not allow us to obtain reliable conclusions on its basis.

Based on the analysis of the statistics of municipalities, the
following dependent variables were selected for the study.

Variables characterizing the structure of the rural popula-
tion:

1. The share of the working-age population in the total ru-
ral population in 2018.

2. The proportion of the population younger than working
age in the total rural population in 2018.

3. The share of the population over working age in the total
rural population in 201.

Indicators characterizing the movement of the population
on the territory of the municipality:

4. Relative migration growth, 2018.

5. The relative total population influx of the municipality
in 2018.

6. The relative influx of the rural population of the munici-
pality in 2018.

7. The share of arrivals from abroad in the total number of
arrivals in the municipality in 2018.

8. The share of people who leave outside the Russian Fed-
eration in the total number of people who leave the municipal-
ity in 2018.

9. The proportion of those who leave within the region in
the total number of people who leave the municipality in 2018.

10. Total fertility rate, ppm, 2018.

11. The total mortality rate, ppm, 2018.

Let’s move on to the choice of independent variables.

It should be noted that the influence of independent vari-
ables usually does not occur immediately, but with a slight de-
lay, which allows the use of data from past periods of time in
the study. Also, in order to take into account the lag in the in-
fluence, the study will use the values of explanatory variables
at least 2017.

Based on the analysis of municipal statistics, the following
variables were selected for the study.

Salary indicators in the municipality:

1. The average monthly salary of employees of organiza-
tions (at okved?2), rubles, Section A Agriculture, forestry, hunt-
ing, fishing and fish farming, 2017.

2. The average monthly salary of employees of organiza-
tions (in okved?2), ruble, total for the types of economic activ-
ity surveyed, 2017.

Indicators of social infrastructure:

3. The share of residents in emergency residential build-
ings in the total population of the municipality in 2010.

4. The proportion of the population living in us. points that
do not have regular bus and (or) rail links with the administra-
tive center of the city district, in the total population of the city
district, percentage, 2017.

5. The number of consumer services facilities providing
services, unit per capita, 2016.

6. Attendance ratio MDOU, percentage, 2011.
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7. Number of cultural and leisure facilities, unit per capita,
2017.

8. The total area of residential premises, thousand square
meters, thousand square meters, per capita in 2017.

9. Number of sports facilities, total, unit per capita, 2017.

10. The share of residents in dilapidated residential build-
ings in the total population of the municipality in 2016.

Indicators of economic development of the territory:

11. The volume of investments in fixed assets (excluding
budgetary funds) per 1 person, ruble, 2017.

12. Area of the trading floor of retail facilities, shops,
square meter per capita, 2017.

13. The share of the average number of employees (with-
out external part-time workers) of small and medium-sized en-
trepreneurs in the average number of employees (without ex-
ternal part-time workers) of all enterprises and organizations,
percentage, 2015.

14. Turnover of public catering (excluding small business-
es) (by okved2), thousand rubles per capita, January — Decem-
ber, 2017.

15. Livestock and poultry on farms of all categories at the
end of the year, cattle, head per capita, 2017.

16. Sown area of crops, hectare per capita, 2017.

17. Agricultural products (at actual prices), thousand ru-
bles per capita, 2017.

Indicators of the health status of the territory:

Unfortunately, in the wake of optimizing the health sec-
tor for unknown reasons, indicators of the provision of public
health services have ceased to be reflected in municipal statis-
tics from 2010-2011. At the same time, it should be expected
that medical care as an essential element of territorial infra-
structure will have a significant impact on reproduction pro-
cesses. As a result, the study includes the latest available data
on the health status of the territory.

The selected variables are:

18. Number of hospital organizations (departments) of
health care, unit per capita, 2011.

19. Number of hospital beds, bed per capita in 2010.

20. The capacity of outpatient organizations, per-shift vis-
its, City districts of the Sverdlovsk region, the value of the
indicator for the year, independent and departments as part of
hospital organizations and other healthcare facilities, 2010.

21. The number of doctors of all specialties (without den-
tists), people per capita, 2010.

Specific indicators of the territory:

We refer to specific indicators of the territory indicators
that are not included in the considered groups of indicators,
but that have a potentially significant impact on the nature of
reproduction.

As such indicators in the study are used.:

22. Emitted into the atmosphere of pollutants emanating
from stationary sources - total, thousand tons per capita, 2017.

23. The share of the population, who defined their national-
ity as Russians in 2010, in the total number of the municipality.
Unfortunately, more recent data on the ethnic composition of
municipalities are lacking, while at the theoretical level there
is reason to believe that the predominance of ethnic minorities
in settlements (on the territory) may lead to the emergence of
national-specific models of reproduction, which explains the
inclusion of this variable in analysis.
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24. The share of the rural population in the total popula-
tion of the municipality, 2017. This indicator characterizes the
specialization of settlement in the territory of the municipality.

Results

According to the results of the study, the following results
were obtained.

For indicators of the structure of the rural population.

For the proportion of the working-age population:

1. Salary of enterprises related to section A of OKVED.
This indicator has a steady positive effect on the share of the
able-bodied population in all specifications of the model.

2. The average wage without taking into account industry
specifics does not have a significant effect, which confirms the
special importance of agriculture for the economy of rural ter-
ritories.

3. The indicators of social infrastructure do not have a sig-
nificant impact.

4. Among the indicators of economic development, a sig-
nificant impact is exerted by:

— positive impact — investment in fixed assets;

ArpapHblit BecTHUK Ypana Ne 03 (194), 2020 r.

— negative impact — agricultural products per capita. The
negative sign of this indicator may be explained by the lower
competitiveness of territories specializing in agriculture.

5. Among the indicators of the state of health care in 2010,
the impact is exerted by:

— positive — the number of hospitals per capita in 2011;

— negative — the number of doctors per capita in 2010.

The nature of the impact of these indicators can be ex-
plained by the characteristics of the demand for medical ser-
vices of different age groups.

6. Among the specific indicators of the territory, none has
a significant effect.

The results of the assessment of the regression equation are
presented in table 1.

For a share of the population below working age:

1. Wage figures do not have a significant impact.

2. Among the indicators of social infrastructure, the atten-
dance coefficient of MDOU has a significant negative effect.
In our opinion, this can be explained by the presence of the
problem of endogeneity and MDOU deficiency in territories
with increased birth rates.

Table 1
The results of the assessment of regression equations for the proportion of the population of working age*
Final sample 41
R-squared 0.535597
Adjusted R-squared 0.469253
F-statistics 8.073105
Prob. (F-statistics) 0.000038
Variable Coefficient |Standard error| t-statistics Prob.
C 0.459233 0.028409 16.16529 0.0000
The number of hospital organizations (departments)
of health care, unit per capita, 2011 579.3446 156.5460 3.700796 0.0007
Volume of investments in fixed assets (excluding budgetary 2 2E- 68405 3250909 0.0025
funds) per 1 person, rubles, 2017 ) ) ) )
Agricultural products (at actual prices), thousand rubles per —0.000505 0.000132 3831991 0.0005
capita, 2017 ) ) ’ ’
The average monthly salary of employees of organizations
at okved?), ruble, Section griculture, forestry, hunting, . - . - . .
(at okved2), ruble, S AA / h 4.67E°" LISE™" 3.964401 0.0003
fishing and fish farming, 2017
The number of doctors of all specialties (without dentists), 3476420 9777907 3555383 0.0011
people per capita, 2010 ’ ’ ) )
* Compiled by the author.
Table 2
Assessment results of regression equations for the share of the population below the working age*
Final sample 59
R-squared 0.441305
Adjusted R-squared 0.388598
F-statistics 8.372790
Prob. (F-statistics) 0.000007
Variable Coefficient |Standard error| t-statistics Prob.
C 0.317275 0.048196 6.582953 0.0000
The number of hospital organizations (departments) 3820068 80.70349 4733461 0.0000
of health care, unit per capita, 2011 ) ) ’ )
Number of hospital beds, per capita bed in 2010 4.244192 1.801044 2.356518 0.0222
MDOU attendance rate, percent, 2011 —0.154082 0.062644 —2.459625 0.0172
Livestock and poultry on farms of all categories at the end
of the year, cattle, head per capita, 2017 0.047803 0.018729 2.552344 0.0136
Livestock and poultry on farms of all categories at the end
of the year, caitle, head per capita, 2017 —12.44543 6.925426 —1.797063 0.0780

* Compiled by the author.
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3. Among the indicators of economic development, a sig-
nificant positive effect is exerted only by the number of cattle
per capita. In our opinion, this influence may indirectly reflect
the higher efficiency of the livestock industry, which offers its
employees greater stability as a necessary condition for raising
children.

4. Among the indicators of the state of health, a significant
impact is exerted by:

— negative impact — the number of hospitals and doctors;

— positive — the number of hospital beds.

In our opinion, this result is also explained by the charac-
teristics of the age structure of demand for medical services.

5. Among the specific indicators of the territory, none has
a significant effect.

The results of the assessment of the regression equation are
presented in table 2.

For a share of the population over working age, none of the
factors included in the model had a significant effect.

For population movement indicators, the following results
were obtained.

The following factors affect the relative total population
influx of the municipality in 2018

1. The average monthly salary of employees of organiza-
tions (in okved?2), the ruble, in total for the types of economic
activity surveyed, 2017, has a positive effect, which confirms a
significant positive effect on the reproduction of wages.

2. Among the indicators of social infrastructure, none has
a significant impact.

3. Among the indicators of economic development of the
territory, a significant positive impact is exerted by the share
of the average number of employees (without external part-
time employees) of small and medium-sized entrepreneurs in
the average number of employees (without external part-time
workers) of all enterprises and organizations in 2015.

4. Among the indicators of the state of health care, the
number of hospital beds per capita in 2010 has a significant
positive effect. This confirms the positive contribution of the
availability of medical services to reproduction.

5. Among the specific indicators of the territory, none had
a significant impact.
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The results of the assessment of the regression equation are
presented in table 3.

The relative influx of the rural population of the municipal-
ity in 2018 is only statistically significant: the insignificance
of other indicators may indicate the peculiarities of local labor
markets in rural areas, on which more zmer wages and access
to jobs. In this case, small and medium-sized businesses as the
most mobile subjects of labor demand provide more objective
and transparent conditions for employment. In addition, it is
highly likely that small and medium-sized businesses present
less stringent formal requirements for candidates than large
enterprises, which also increases the availability of these jobs.

The results of the evaluation of the regression equation are
presented in table 4.

The following factors influence the relative migration
growth in urban districts of the Sverdlovsk region in 2018

1. The average monthly salary of employees of organiza-
tions (by okved2), the ruble, in total for the types of economic
activities surveyed, 2017, has a positive effect, which confirms
a significant positive effect on the migration attractiveness of
the territory.

2. Among the indicators of social infrastructure, none has
a significant impact.

3. Among the indicators of economic development of the
territory:

— a significant positive impact is exerted by the share of
the average number of employees (without external part-time
workers) of small and medium-sized entrepreneurs in the aver-
age number of employees (without external part-time workers)
of all enterprises and organizations in 2015;

— significant negative effect is exerted by the turnover of
public catering (excluding small businesses) (by okved2),
thousand rubles per capita, January — December, 2017.

Features The influence of the latter indicator also indirectly
confirms the greater importance for the attractiveness of the
territory for the development of small and medium-sized busi-
nesses and less attractive in the case of the development of
large enterprises in competing industries. It is also possible
that the negative coefficient of the given variable is explained
by the incompleteness of municipal statistics for this indicator.

Table 3
Assessment results of regression equations for the relative total population influx of the municipality in 2018*
Final sample 64
R-squared 0.414976
Adjusted R-squared 0.385724
F-statistics 14.18661
Prob. (F-statistics) 0.000000
Variable Coefficient |Standard error| t-statistics Prob.
C —0.038251 0.004816 —7.943289 0.0000
Number of hospital beds per capita in 2010 0.636236 0.307437 2.069486 0.0428
The share of the average number of employees (without ex-
ternal part-time workers) of small and medium-sized entre-
preneurs in the average number of employees (without exter-|  0.000486 9.04E-% 5.381315 0.0000
nal part-time workers) of all enterprises and organizations,
percentage, 2015
The average monthly salary of employees of organizations
(by okved2), ruble, total for the types of economic activity| 4.47E°7 LITE™” 3.815645 0.0003
surveyed, 2017

*Compiled by the author.
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Table 4

Results of the assessment of regression equations for the relative influx of the rural population
of the municipality in 2018*

Final sample 59
R-squared 0.164680
Adjusted R-squared 0.150025
F-statistics 11.23731
Prob. (F-statistics) 0.001429
Variable Coefficient | Standard error| t-statistics Prob.
C —0.037749 0.006951 —5.431084 0.0000
The share of the average number of employees (without ex-
ternal part-time workers) of small and medium-sized entre-
preneurs in the average number of employees (without exter-| 0.001045 0.000312 3.352209 0.0014
nal part-time workers) of all enterprises and organizations,
percentage, 2015
* Compiled by the author.
Table 5

The results of the assessment of regression equations for relative migration growth in urban districts
of the Sverdlovsk region*

Final sample 41
R-squared 0.705919
Adjusted R-squared 0.663907
F-statistics 16.80294
Prob. (F-statistics) 0.000000

Variable Coefficient |Standard error| t-statistics Prob.

C —0.031605 0.003230 —9.783519 0.0000
Number of hospital beds per capita in 2010 0.583830 0.196797 2.966652 0.0054
The share of the average number of employees (without
external part-time workers) of small and medium-sized en-
trepreneurs in the average number of employees (without 0.000227 7.85E-05 2.893533 0.0065
external part-time workers) of all enterprises and organiza-
tions in 2015
The turnover of public catering (excluding small businesses)
(by okved2), thousand rubles per capita, January — Decem- —0.001455 0.000485 —3.000843 0.0049
ber, 2017
The turnover of public catering (excluding small businesses)
(by okved2), thousand rubles per capita, January — Decem- |—0.027018 0.010672 —2.531712 0.0160
ber, 2017
Average monthly salary of employees of organizations (by
okved?2), ruble, total for the surveyed types of economic ac- |6.70E-07 9.45E-08 7.089980 0.0000
tivity, 2017

* Compiled by the author.

4. Among health indicators:

— a significant positive effect is exerted by the number of
hospital beds per capita in 2010, which confirms the positive
contribution of the provision of medical services to reproduc-
tion;

— significant negative impact is exerted by the capacity of
outpatient organizations, per-shift visits, independent and de-
partments as part of hospital organizations and other health-
care facilities, 2010. The value of this indicator may be ex-
plained by the inclusion in the statistics of medical institutions
focused on patient care, not living in this municipality.

5. Among the specific indicators of the territory, none had
a significant impact.

The results of the assessment of the regression equation are
presented in table 5.

For the share of arrivals from abroad in the total number of
arrivals to the municipality in 2018, none of the factors con-
sidered had a significant impact. This circumstance can be ex-
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plained by the fact that in the case of an influx of people from
abroad, the decisive role is played not by local but regional
factors of the territory’s attractiveness.

The following factors affect the overall mortality rate, per
thousand, of 2018:

1. The average monthly salary of employees of organiza-
tions (in okved?2), the ruble, in total for the types of economic
activity surveyed, 2017, has a negative effect, which confirms
a significant positive effect on the reproductive processes of
the territory.

2. Among the indicators of social infrastructure, a signifi-
cant positive effect is exerted by the total area of residential
premises, thousand square meters, per capita in 2017. The
positive effect of this indicator on mortality can be explained
by the elderly living mainly in individual residential buildings,
characterized by a larger area per tenant.

3. Among the indicators of economic development of the
territory:
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Table 6
Results of the assessment of regression equations for the overall mortality rate, permille, 2018*
Final sample 64
R-squared 0.502308
Adjusted R-squared 0.468566
F-statistics 14.88682
Prob. (F-statistics) 0.000000
Variable Coefficient |Standard error| t-statistics Prob.
C 17.06432 1.905956 8.953152 0.0000
The share of the average number of employees (without
external part-time workers) of small and medium-sized en-
trepreneurs in the average number of employees (without —0.059450 0.022832 —2.603847 0.0116
external part-time workers) of all enterprises and organiza-
tions in 2015
The total area of residential premises, th.ouqand square me- 152.1240 65.7964] 2312042 0.0243
ters m, thousand square meters, per capita in 2017
Capacity of outpatient organizations, per-shift visits, inde-
pendent and departments as part of hospital organizations 15.59535 5.005596 3.115583 0.0028
and other healthcare facilities, 2010
Average monthly salary of employees of organizations (by
okved?2), ruble, total for the surveyed types of economic ac- —0.000170 2.83E-05 —6.001886 0.0000
tivity, 2017
* Compiled by the author.
Table 7
Assessment results of regression equations for the total fertility rate, permille, 2018*
Final sample 64
R-squared 0.590056
Adjusted R-squared 0.562263
F-statistics 21.23055
Prob. (F-statistics) 0.000000
Variable Coefficient |Standard error| t-statistics Prob.
C 8.849172 0.753251 11.74797 0.0000
The number thos_pital organizations (departments) of health _15111.39 3117730 4846921 0.0000
care, unit per capita, 2011
Number of hospital beds, per capita bed in 2010 194.7913 66.61007 2.924352 0.0049
The share of the average number of employees (without ex-
ternal part-time workers) of small and medium-sized entre-
preneurs in the average number of employees (without exter-|  0.116290 0.018861 6.165487 0.0000
nal part-time workers) of all enterprises and organizations,
percentage, 2015
Sown area of crops, hectare per capita, 2017 0.924553 0.288099 3.209148 0.0022

* Compiled by the author.

— a significant negative effect is exerted by the share of
the average number of employees (without external part-time
workers) of small and medium-sized enterprises in the average
number of employees (without external part-time workers) of
all enterprises and organizations in 2015, which also shows
the positive impact of the development of small and medium-
sized businesses on the state of the territory.

4. Among the indicators of the state of health, a significant
positive effect is exerted by the capacity of outpatient orga-
nizations, visits per shift per capita, independent and depart-
ments as part of hospital organizations and other healthcare fa-
cilities, 2010. The value of this indicator may be explained by
the inclusion in the statistics of medical institutions, service-
oriented patients who do not live in this municipality.

5. Among the specific indicators of the territory, none had
a significant impact.

The results of the evaluation of the regression equation are
presented in table 6.

The following factors influence the total fertility rate, per
thousand, of 2018:

1. Wage rates do not have a significant impact on fertility.
This conclusion is consistent with the assessment of the re-
gression equation for the proportion of the population younger
than working age and indicates that other factors have a great-
er influence on the decision to give birth to children.

2. Among indicators of social infrastructure, not one indi-
cator has a significant impact on fertility.

3. Among the indicators of economic development of the
territory:

— a significant positive impact is exerted by the share of
the average number of employees (without external part-time
employees) of small and medium-sized enterprises in the aver-
age number of employees (without external part-time workers)
of all enterprises and organizations in 2015, which also shows
the positive impact of the development of small and medium-
sized businesses on the state of the territory;
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Table 8
Results of the assessment of regression equations for the share of those who leave outside
the Russian Federation in the total number of people who left the municipality in 2018*
Final sample 63
R-squared 0.243266
Adjusted R-squared 0.191078
F-statistics 4.661298
Prob. (F-statistics) 0.002485
Variable Coefficient |Standard error| t-statistics Prob.
C —0.081578 0.032910 —2.478783 0.0161
Pollutants emitted from stationary sources into the atmo-| _, n0556; 0.001273 1776842 0.0808
sphere — total, thousand tons per capita, 2017
MDOU attendance rate, percent, 2011 0.121267 0.042251 2.870168 0.0057
Number of sports facilities, total, unit per capita, 2017. —5.894087 3.254908 —1.810831 0.0753
The average monthly salary of employees of organizations
(by okved2), ruble, total for the types of economic activity 1.O4E™" 4.58E7" 2.267573 0.0271
surveyed, 2017
* Compiled by the author.
Table 9

Results of the assessment of regression equations for the share of those who leave within the region
in the total number of people who leave the municipality in 2018*

Final sample 64

R-squared 0.293974
Adjusted R-squared 0.258672
F-statistics 8.327552
Prob. (F-statistics) 0.000103

Variable Coefficient |Standard error| t-statistics Prob.
C 0.957516 0.070913 13.50277 0.0000
Number of hospital beds, per capita bed in 2010 —14.30017 5.024344 —2.846176 0.0060
Number of cultural and leisure facilities, unit per capita, 2017 |  194.1063 109.2018 1.777500 0.0806
The average monthly salary of employees of organizations
(by okved?2), rubles, total for the types of economic activity| —6.20E" 1.94E°% —3.188386 0.0023
surveyed, 2017

*Compiled by the author.

— significant positive effect is exerted on the sown area of
crops, hectare per capita, 2017. The value of this indicator in-
dicates the positive impact of agricultural development on the
birth rate.

4. Among the indicators of the state of health:

— a significant positive effect is exerted by the number of
hospital beds, the bed per capita in 2010;

— significantly negative effect is exerted by the number of
hospital organizations (departments) of health care, unit per
capita, 2011.

These indicators together indicate a positive effect of the
state of health on fertility, however, as well as in the case of
estimates for the proportion of the population younger than
working age, they indicate the characteristics of the demand
for medical services.

5. Among the specific indicators of the territory, none had
a significant impact.

The results of the evaluation of the regression equation are
presented in table 7.

The following factors influence the share of those who
leave within the region in the total number of people who leave
the municipality in 2018.

The following factors influence the share of those who
leave outside the Russian Federation in the total number of
people who leave the municipality in 2018
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1. The average monthly salary of employees of organiza-
tions (by okved2), the ruble, total for the types of economic
activities surveyed, 2017 has a negative effect, which confirms
the conclusion about the positive effect of wages on retention
and is consistent with conclusions regarding migration factors
outside the Russian Federation.

2. Among the indicators of social infrastructure, a signifi-
cant positive effect is exerted by the number of cultural and
leisure institutions, unit per capita, 2017.

3. Among the indicators of economic development of the
territory, none has a significant impact.

4. Among the indicators of the state of health care, a sig-
nificant negative effect is exerted by the number of hospital
beds, bed per capita in 2010, which is generally consistent
with estimates of other regression equations and characterizes
the positive impact of health on population reproduction.

5. Among the specific indicators of the territory, none has
a significant impact.

The results of the evaluation of the regression equation are
presented in table 9.

The following factors influence the share of those who
leave outside the Russian Federation in the total number of
people who leave the municipality in 2018

1. The average monthly salary of employees of organiza-
tions (okved2), the ruble, in total for the types of economic
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activity surveyed, 2017, has a positive effect, which can be
explained by the peculiarities of population migration strate-
gies. Since migration entails significant costs associated with
moving and settling in a new place of residence, people mi-
grate only if it gives them a significant increase in income. In
this case, it turns out that residents of low-wage territories can
benefit from migration when moving within the region, while
residents of high-wage territories can get the required return
only with a more radical change of place of residence, in par-
ticular moving abroad .

2. Among the indicators of social infrastructure:

— a significant negative impact is exerted by the number of
sports facilities, in total, unit per capita, 2017;

— a significant positive effect is exerted by the attendance
rate of MDOU, percent, 2011.

3. Among the indicators of economic development of the
territory, none has a significant impact.

4. Among the indicators of the state of health, not one indi-
cator has a significant effect.

5. Among the specific indicators of the territory, a signifi-
cant negative impact is exerted by the indicator emitted into
the atmosphere of pollutants emanating from stationary sourc-
es — total, thousand tons per capita, 2017.

The results of the evaluation of the regression equation are
presented in table 8.

Discussion and Conclusion

In general, the following conclusions can be drawn from
the results of the pilot study.

A significant effect of wage indicators on some key param-
eters of reproduction was found. These include: the propor-
tion of the working-age population in the total population, the
general influx of the population, migration growth, the overall
mortality rate, and indicators of the structure of the migration
outflow. Moreover, for all indicators except indicators of the
structure of the migration outflow, the explanatory ability of
the model turned out to be sufficiently high for spatial data,
which allows it to be used in predicting the reaction of the re-

production of labor resources to changes in the level of wages
in the territory.

The impact of wage indicators on fertility indicators, the
share of the population below working age and the relative
outflow of the rural population was not found. It was also not
possible to identify the factors of migration attractiveness of
the territory for visitors from abroad, as well as the proportion
of the population older than working age.

There is also a significant impact on the indicators of repro-
duction of health indicators in the territory. At the same time,
for some regression equations, the effect is quite contradictory,
which can be explained by the peculiarities of the organization
of the healthcare system in the territory, the peculiarities of
millet for medical services, the insufficient relevance of the
data, or the poor choice of explanatory variables. In any case,
the inclusion of health indicators in the analysis of reproduc-
tive processes seems necessary. Moreover, on the basis of the
analysis, it is possible to give a recommendation to the ter-
ritorial statistical authorities on the return of indicators of the
health system to the indicator system of municipalities.

You can also give a recommendation on the inclusion in
the system of indicators of municipalities indicators of the ed-
ucational level of the population. In fact, at the moment, these
indicators are available only on October 17, 2010, which does
not allow them to be used in the study. In our opinion, the lack
of data on the educational level of the population of munici-
palities makes it difficult to assess the impact of the introduc-
tion of professional standards on the reproduction of the labor
resources of the territory, since one of the main requirements
for personnel fixed by professional standards is the require-
ment for the level of education.

In the future, it is proposed to expand the pilot project for
assessing the impact of wages on the reproduction of the labor
resources of the territory by including in the analysis data on
municipalities of the Ural economic region and using various
types of data in the analysis, including panel data.
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