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Annomayua. ABTOpaMHU MPEACTABICHBI PE3yNbTaThl HAYYHO-UCCIEA0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX pa3paboToK,
Ha OCHOBaHMU KOTOPBIX CIPOCKTHPOBAH M CO3/IaH OIBITHBIM 00pasel AJsi BHECEHHs KUIKUX YI0OpEHNH Ha TPaBOCTOM U I10-
BEPXHOCTB ITOYBBI TOPHBIX JIYTOB M MACTOMIIL C LIEJIBIO MX YITyUIICHHs, CHU)KEHHUS 9PO3UOHHBIX MTPOIIECCOB M MOBBILICHUS ITPO-
nykruBHoctd. Lleab pa6oTbl — pa3paboTarh U co31aTh KOMOMHUPOBAHHBI MHOTO(YHKIIMOHAIBHBIN arperar Jyisi BHECEHHs
KHUJKUX YIOOpeHUI Ha TOpHbIE JIyra ¥ MacTOMIIa, 00eCeYrBaIOIIN MOBBIIICHUE TPOJYKTUBHOCTH arpojian/madToB U peH-
TabENBHOCTH CEITbCKOXO3SIHCTBEHHOTO Tpon3BozcTBa Ha 15-20 %. O0beKToM HCCIeJ0BAHHUS SIBJISIIOTCSI HOPMbI BHECEHHMS
yn00peHHii 1 CMEHHBIE Pabo4YKe OpraHbl: EMKOCTh JUISl )KUAKUX MHHEPAJIbHBIX YI0OPEHHH, KOIJICKTOP paclblIUTENeH, HaKo-
HeyHHKY. HOBH3HA TEXHHYECKOro penieHusi COCTOUT B TOM, BIIEPBbIC CO3/JaH KOMOWHHPOBAHHBIA MHOTO(YHKIIMOHATBHBIN
arperar Ha 0ase umzenbHOrO KyinbruBarop KUI'-2,4, ocHamieHHbI pabourMy opraHaMy Jijisi BHECCHUS JKUJIKUX yI0OpeHHi
Ha TOpPHBIE Jyra ¥ MacTOUIIA C IETbI0 YITy4dIlIeHNUs: TOPHBIX CKJIOHOBBIX 3eMenb. McciaenoBanus arperara npoBeieHs! Ha 6as3e
MacTepckoil rpynmel MexaHuzaunu CeBepo-KaBka3ckoro Hay4qHO-MCCIEIOBATEIbCKOTO MHCTUTYTa TOPHOTO M MPEArOPHOTO
cenbekoro xo3saiictea (CKHUMITICX) 1 Ha BEICOKOTOPHOM 3KCIEPUMEHTAIBHOM yuacTke B c. Jlaprasc IIpuropomgHoro paii-
ona PCO-Aunanus. [Ipu co3manuu OnbITHOrO 00pasiia arperara Jiuisi BHCCCHUS KUIKUX YIOOPCHUI UCIONIb30BAHBI M 00BN~
HEHBI pa3pabOTKH aBTOPOB, KOTOPHIE MOJATBEPK/ICHBI BbIa4el MaTEeHTOB Ha Mojie3Hyio monenb PO Ne 144420 u Ne 130781.
B pe3yabrare nprMeHeHUs pa3padOTaHHOTO ONBITHOrO 00pas3iia arperara CHWKalTCs 9PO3HOHHBIC MPOLIECCHI, MOBBIIIACTCS
MIPOJYKTHBHOCTh ¥ PEHTA0EILHOCTh CKIOHOBBIX 3€MEJlb, YIy4llaeTcsi 00TaHMYECKUH COCTaB TPaB. YCTAHOBJICHO, YTO KOH-
CTPYKLUS U (PyHKIMOHAIBHBIE BO3MOXKHOCTH IPE/IJIOKEHHOTO arperara Mo3BOJISIIOT TakKe MPUMEHSTh ero B TOPHOH 30HE B
TUIOJIONMTOMHHKAX M Ha MPOMAIIHBIX KYJIBTYpax ¢ OJHOBPEMEHHBIM BHECEHHEM KMJKHX yI0OpEHHH B TPHCTBOJIBHYIO 30HY.
IIpnMeHeHne oNBITHOrO 00pa3ia arperara no3BoJIMT CHU3MTH 3PO3HI0 M APYrue BU/bI ierpaJallui MJI0OAOPOIHOIO CJI0sI
NMOYBBI B ropax, peluT NpodjeMy NOBEPXHOCTHOIO YJIy4llIeHUs] CEHOKOCOB M MacTOMII U, B pe3yJibTaTe, MNOBBLICHT NPO-
AYKTHBHOCTH KOPMOBBIX yroauii Ha 15-20 %.
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IMocranoBka npo6.Jiembl (Introduction)

PemraroriM yciioBHeM pa3BUTHSA KHBOTHOBOJICTBA B TOP-
HBIX 30HaX SIBJSIETCSI CO3/IaHUE TPOYHON KOpMOBO# 6a3bl. Oco-
60e BHUMAHHUE TIPH 3TOM JTOJDKHO OBITH YICIEHO MOBHIIIICHUIO
MIPOIYKTUBHOCTH CEHOKOCOB M TACTOWI M WX HCIOIH30Ba-
HUIO, 9YTO HEPa3pHIBHO CBA3aHO C PAIMOHATIHHBIM TPUMEHEHU-
€M pa3NIUYHBIX BHIOB yIOOpEHMA B TOpHOH 30HE. BHeceHue,
B YaCTHOCTH, XKUJIKHUX YIOOPEHHH, 3HAYNTEIHHO YBEINIHBACT
YpOXalHOCTh TpaB, MOBbIIAET PPEKTUBHOCTh UX KOPEHHO-
TO YIy4IICHUS U YCKOPSET CPOKH OKYTTaeMOCTH IPOBOANMBIX
pabot. Buecennem ymoOpeHnii MOKHO peTyIHpOBaTh M OOTa-
HUYECKHI COCTaB TPaB M €ro kauecTBo. OTHNUM U3 H3BECTHBIX
1 pe3yNIbTaTUBHBIX METOJIOB MCIIOIB30BAHNUS YIOOPEHHH SIBIISI-
©TCsl BHECCHNUE MX B )KUIKOM BHJE, T. €. B 00JIee JOCTYITHON U
JIETKOYCBOSIEMOM ISl pacTeHUH Gopme.

OIBIT HCIOJNB30BAHMS KHUIKUX A30THBIX MHHEPAIbHBIX
yIA0OpEHUit TOKA3bIBAET, YTO OOIIME 3aTPaThl TPYy/a MPU BHE-
CCHUU XUJIKUX YAOOPEHUiA, BKIIIOUast BHY TPUXO3HCTBEHHBIN
TPAHCIIOPT W BCE ONEPAIMHU O UX MOATOTOBKE K BHECEHHIO B
MOYBY, COKpAIalTCs B 3—4 pasa 10 CpaBHEHHUIO C 3aTpaTaMu-
Ha BHECEHUE TBEPJIBIX YAOOPEHHIA.

JlokasaHo, 4TO, HECMOTPS Ha BBICOKOE COJCPIKAHHE Opra-
HUYCCKHUX BEIICCTB, TOPHBIC CKJIOHOBBIC MOYBHI CJ1ab0 00e-
CrieYeHbl JOCTYIMHBIMU JUIS pacTeHuil popmamu asora, (Goc-
(dhopa u MUKPOYIOOpEHHIA. DTO CBS3aHO, BO-TIEPBBIX, C HIU3KOMH
MHUKPOOHOIIOTMYECKON aKTUBHOCTBIO MOYB U B CBS3U C DTHM
crnaboil MUHEpaTU3aIieil OPraHuIeCcKOro BEIIECTBa, B COCTa-
BE KOTOPOTO HAXOMAATCS DJIEMEHThI MHHEPAIHLHOTO MHUTAHUS;
BO-BTOPBIX, C TEM, YTO €XKErOJHO M3 TOPHBIX MOPOJ OTYYXK-
JIA€TCsl C CEHOM U )KMBOTHOBOIYECKOW MPOIYKIMEH OOIbIIoe
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KOJIMYECTBO a30Ta, ocdopa, Kamust 1 MUKPOIIEMEHTOB. [{is
COXpaHEHHMs TUIOZOPOANS TIOUBBI 3TO KOJIMYECTBO JIEMEHTOB
MHUHEPAJIBHOTO ITUTAHUS JOJDKHO OBITH BO3BPAIIICHO B TIOUBY C
OpPraHMYEeCKHMH WM MUHEPAIBHBIMU YI0OPEHUSIMH.

Esxeroyinble JlaHHbBIC MOKA3bIBAIOT, YTO IJIOIIAAN TOPHBIX
3eMellb JUIS UCTIONB30BAHHMS B CEITLCKOXO3SIHCTBEHHOM ITPOH3-
BOJICTBE KOPMOB COKPAI[AIOTCA.

JlaHHYI0 IPOOIEMY MOXKHO PEIINTH COXPAHEHHUEM U YITyd-
LIEHHEM CEHOKOCHBIX YTOJHH, BKIIO4aroliee B ceOs pas-
JIMYHBIE KYJIBTYPHO-TEXHUYECKUE MEpPOINPHSTHS, OIHUM H3
KOTOPBIX SIBJISIETCSI BHECEHUE Ha TOPHBIC (PUTOLIEHO3bI MHUHE-
paJIbHBIX Y0OPEHUIT B )KUIAKOM BH/IC.

MeTtonoJiorusi u metoabl uccieaoBanus (Methods)

W3BecTHO, 4TO, /UIsl TOTO YTOOBI TIOJTy4YaTh B TEYEHHE MHO-
THX JIET BBICOKHE YPOXKau KOPMOBBIX TPaB B TOPHOU 30HE, He-
00XOIMMO TIOJIKapMJIBATh ITOYBY MHHEPAILHBIMH YI00pEHH-
SIMH.

[TpuMeHsis UMEHHO JKUJIKHE yI0OpeHHs, MBI CIIOCOOCTBY-
€M TOMY, YTO OHHM JIETKO NPOHHUKAIOT B pacTeHus 100 uepes
JIMCTBsI, MO0 Yepe3 KOPHEBYIO cucTeMy. Pekomenyercst mpu-
MEHATh YIOOpEHHsT Ha KOPMOBBIX YTOIBSX C JIOCTATOYHBIM
YBIQ&KHEHUEM, Ha KOTOPBIX 0COOCHHO AP (EKTHBHO BIMSHHE
ynoOpeHuii (Ha CesHBIX JIyrax U OpOIIaeMbIX MacTOMIIax).

OOBEKTH, B KOTOpPBIC B MEPBYIO OYEpeab HEOOXOANMO
OCYIIECTBIATh BHECEHHE YIOOPEHWH, — 3TO YBJIa)KHEHHBIC
y4YacTKH HW)KHUX M CPETHUX YPOBHEH €11a003aCOPEHHBIX KOP-
MOBBIX YTOJUH C JIyTOBOIl M TyrOCTEMHON PacTUTEIHLHOCTBIO,
pacroioeHHbIe Ha ckiloHax 70 10°. Ha ckionax 6onee 10° B
CBSI3U ¢ OoJiee HU3KOH BIa)KHOCTBIO TIOUBBI, YBEITUUCHUE YPO-
»Kasi OT BHECEHUS! yI0OpEeHU MEHbIIIE, 4YeM Ha OoJiee MoJI0TuX
CKJIOHAX WJIM Ha POBHBIX y4acTKax. Ha ceBepHBIX U 3amaHbIX
CKJIOHAaX OKYIaeMOCTh yIOOPEHHH BBIIIE, YeM Ha IOKHBIX U
BOCTOYHBIX. B paiioHax ¢ HeZI0CTaTOYHBIM YBIIQ)KHEHUEM I10-
YBBI 9PPEKTUBHOCTD a30THBIX U (POCHOPHBIX yIOOpEHHH CHa-
Yaja yBEJIWYMBAETCS J0 ONpeeIeHHON BbIcoThl (10 1500 M)
BCJIC/ICTBHE TOBBIILICHUS BIQXXHOCTH TTOYBBI, @ 3aT€M CHIKa-
€TCsl U3-3a COKpAIlleH!sI BereTalMoHHoro nepuoza [1, c. 3].

CpoKn OKyNnaeMOCTH 3aTpaT Ha CO3/laHHEe KYJIBTYpPHBIX
MacTOMII ITPY NPABHILHOM CHCTEMaTHYECKOM YJJ0OPEHUH CO-
KpalaioTcsl BABOE, 3HAYUTEIBHO YIy4IIaeTcs KaueCTBO, CHU-
xKaeTcst cedecTonMocTh. [1oaToMy NpUMEHEeHHEe MUHEPAIbHBIX
ynoOpeHHii B BUJIE BOAHBIX PACTBOPOB HA TOPHBIX CKIIOHOBBIX
y4acTKaxIo BO3MOKHOCTH SIBIISIETCS 00s13aTEIbHBIM.

B cBs3u ¢ yBennueHneM KadecTBa M KOJIMUecTBa paboT mo
YIIyUYIICHHIO TOPHBIX KOPMOBBIX YIOJWi, TOSIBICHUSI HOBBIX
CEHOKOCOB M MAacTOWIN, a TakKe OBICTPHIMH TEMIIAaMH pa3-
BUTHSI XUMHYECKOW MPOMBIIUICHHOCTH BO3PAcTaeT MPOLEHT
NIPUMEHEHHSI B JIyTOBOJICTBE MUHEpaJbHBIX ynoOpeHuid. Vc-
MOJIb30BaHUE WX ISl TIOBBIIICHHS IUIOJOPOIHST BO3MOXKHO
TOJIBKO C YYETOM TPOBE/ICHHBIX MCCIICIOBAHUI MUTATEIBHBIX
BEIIECTB JIYTOBBIX TPaB M YCJIOBHH WX NPUMEHEHHUS Ha pas-
JIMYHBIX THIAX JYTOB.

B cpennem TpaBocTom ceHokocoB conepxkar mo 1,5 % N
u K,Owu 0,5 % PO, [2, c. 26]. Mosnonas Tpaa OTJIHYAETCS
Oosiee BBICOKMM COJlepKaHHeM a3oTa, Kaimust ¥ ¢pochopa 1o
CPAaBHEHUIO C TPaBaMU CEHOKOCHOTO HCIOb30BaHusA. Hayuno
JIOKa3aHO, YTO MPU PABHBIX YPOXKasiX MacTOUIIHBIM TPaBaM B
OoIbIlIeM KOJTMUEeCTBE TpeOyeTcst yI0OpeHNI, 4eM CEHOKOCaM.
[Tpn MHTEHCHBHOM BHECEHMU YIOOpEHHI Ha BBHICOKOIPOIYK-
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TUBHBIX KyJIBTYpHBIX MACTOMIIAX COJCpKaHKe a3oTa, Gocdo-
pa ¥ KaJiusi B TpaBe yBEIMYMBACTCS, HO M BBIHOC UX YPOXKAIMH
3HAYUTENILHO BO3PACTAET.

B mpakTrke U3 )KHUAKUX MHUHEPAIbHBIX YIOOPEHHH Cellb-
CKOXO3STHICTBEHHOMY MIPOM3BO/ICTBY TIOCTABJISIETCS] B OCHOBHOM
BOJIHBIM aMMMaK (aMMHUa4dHasi BOAA), KOTOPBIH SBISiETCS d(-
(PeKTUBHBIM a30THBIM YJIOOpEHHEM. YCIEIIHO TPUMEHSOTCS
B XO35IHCTBaX M CIOXKHBIE XKUAKHE ya00peHus. OHM IpecTaB-
JSIFOT COOOH BOJIHBIC PAacTBOPBI IMHUTATENBHBIX COJIEH, coep-
JKaluX B CBOEM cocTase JBa (a30T + docdop wiu dochop +
KaJIMi) WM TPU OCHOBHBIX MHTATENBHBIX 3meMeHTa. Ciioxk-
HBIE JKUJIKAE YI0OpeHusi 00JajaroT BCEMHU IOJIOKHUTEIbHbI-
MU Ka4eCTBAMH JKUJIKUX a30THBIX yIOOpEHHH U BMECTE C TEM
JIMIICHBI UX CYNIECTBEHHBIX HEAOCTATKOB — HEOOXOANMOCTH
XpaHeHHs B I'e€PMETHYHO 3aKPBITOH Tape M 3ajeJIKe Ha OIpe-
JICNICHHY10 DIIyOWHY B TOYBY JUIS MPEIOTBPAIICHHS MOTEPH
azora. [TonoOHbIe ynoOpeHHs U UX pacTBOPHI BHOCSTCS B I10-
YBY C BBICOKOW PaBHOMEPHOCTBIO PACIIPE/IEIICHUSION BO Bpe-
Ml TIOCEBa, IIPU TIOBEPXHOCTHON M NMPHUKOPHEBOM IMOJKOPMKE
pacrenuii. Kpome Toro, Xxopomie pes3yinbTaTsl 00ecrnedrBaeT
NIPUMEHEHHE TaKnX KUAKHX yI0OpeHHH, KaKk AKCTPacol, Up-
uTel, rymMmumake, KMY u ap., BHOCHMBIE B TIEPHOJ] KYIIIEHUS
(OyToHU3aIMK) WK HA TICPUOJ Havyaya BereTanuu [2, c. 26].

J1J1st BHECEHUS B TIOUBY JKHJIKUX MUHEPAJIbHBIX yI00peHH
TPaJUIMOHHO HCIIONB3YIOT HaBECHYIO IrepOHIMIHO-aMMHay-
nyto MamnHy I'AH u noaxopminuk — onpeickuareis [1OVY.

OnHAaKO ATH MapKy SIBISIFOTCSI TPOMO3/IKUMH, MaJlOMaHEeB-
PEHHBIMH M HE MOTYT HCIIOJb30BaThCd Ha CKJIOHaX Jo 16°.
B Hacrosiee BpeMsi BO3HUKIIA OCTpasi HEOOXOANMOCTh B MaJio-
rabapuTHON TEXHMKE JJIsl TOPHBIX CKIOHOB [3, ¢. 103], ¢ MuHu-
MaJIbHBIM BECOM, 0OECIICUHBAIOIETO YMEHBIIICHUE KOJTYECTBA
MIPOXOJI0B TEXHHUKH IO TTOYBE MAacTOMINA, & TAKXKE YBEITMICHHIO
MPOlyKTUBHOCTH JIYTOB M nacTOmI B 23 pasa [4, c. 201].

Lenp paboThl — pa3paboTaTh KOMOMHHPOBAHHBIH MHOTO-
(YHKIIMOHANBHBIN arperar /st BHECEHHS BOJIHBIX PacTBOPOB
yA0OpEHUH Ha MOBEPXHOCTH JIYTOB M MACTOMII, WCIIOJIB30Ba-
HHUE KOTOPOTO OOECHEYUT POCT MPOIYKTUBHOCTH arpojiaH-
magToB Ha 15-20 %.

HoBu3zHa npeyiaraeMoro TeXHUUECKOTO PEIICHUS 3aKII0-
YaeTcsi B TOM, YTO BIIEPBBbIC MaOrabapUTHBIA KyJIbTUBATOP
OCHAIIAETCsl HOBBIMH y3JIaMHU pabOYMMU OpraHaMu JUIsl BHE-
CEHMs KMJKHX PAacCTBOPOB yAOOpEHHH Ha TOBEPXHOCThH TOp-
HBIX CKJIOHOB C IIEJIBIO YITYUIICHHUS TOPHBIX 3€MEJIb.

B pesynerare npuMeHeHHs HOBOW MallMHBI CHU)KAeTCS
9pO3Hs TMOYBBI, MOBBIIIAETCS MPOJLYKTUBHOCTh U PEHTAOEIb-
HOCTbh CKJIOHOBBIX 3€Mellb, YJIy4IlaeTcsl KadyeCTBOU KOJIHYe-
CTBO cocTaBa TpaB. JlaHHBIN arperar MOKHO HCIOJIb30BaTh,
OJTHOBPEMEHHO I0JiceBast ceMeHa Tpas [5, ¢. 171] u mpu mpen-
oCeBHOI 00padoTke mouBkl [8]. OmbITHBIN 00pasel arperara
MOYKET MCHOJIb30BaThCsl TIPH MPOSKTHPOBAHUY CIICIIHAIBHBIX
MaIlliH AJI1 OCBOEHUSI TOPHBIX TeppuTopuii [6, c. 81], Hampu-
Mep, PHIXJIUTENEM MEXAYPSAANHI B IUIOJOMUTOMHHKAX [7], 4TO
OyZeT CroCOOCTBOBATh COBEPIICHCTBOBAHHIO MCXaHHU3AIUU
paboT B ropHO# 1 ipearopHoii 3ouax CeBepHoro Kaskasa.

Hcrionb3yroTest ciaeayolne MeTo/Ibl HCCIICIOBaHHS: TT0JIe-
BOM, KpaTKOCPOYHBIH, MHOTO(AKTOPHBIH Ha CHENUAILHO BbI-
JICTICHHOM Y4YacTKe.

ITo OCT 70.4.2-80 «Ilporpamma u METOAMKA UCIIBITAHUN
CEJILCKOXO3SIICTBEHHON TEXHUKH» Ha TIEPBOM dTarle MpoBe/ie-
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Ha KCHEePTH3a KOHCTPYKIUH YCOBEPIIEHCTBOBAHHOIO arpera-
Ta OLIEHKAa MOHTAXKENPUTOAHOCTH, arpOTeXHUYECKas OICHKa,
OlleHKa 0€30TacHOCTH KOHCTPYKIIMU MalIWHBI, ONpEeICHbI
(YHKIIMOHAIBHBIE TOKA3aTEIH.

Onpenenenne QyHKIMOHAIBHBIX ITOKa3aTelel, TaKhX KaK
yCIIOBUS TPOBEACHUS HCHBITAHUN, Kaue€CTBO BBIMOIHEHUS
TEXHOJIOTHUECKOro Ipouecca, Bomonusaercs no OCT 10.7.3-
2001 «Crangapt orpacnu. McnbITaHusl CeNbCKOX031iCTBEH-
HOW TeXHHUKH. MallHbI I TPAaHCIOPTUPOBAHUS U BHECEHUS
KHUIKUX ynoOpeHuid. Metonsl onpeneneHus (QyHKIMOHATb-
Heix nokazatenei». CormacHo OCT 10.7.3-2001 onpenensi-
JIMCh PacXojl )KUJIKUX YI0OpEeHU uepe3 paciblUINTeIN, OLCHHU-
BaJIOCH Ka4eCTBO pabOThI KOMIIpEccopa, ONpe/IeIsiach Hepas-
HOMEPHOCTb pacHpeielieHns yIo0peHus 1o pabodell mupuHe
3axBaTa BECOBBIM CIIOCOOOM.

ITo OCT 10.6.1-2000 «Crangaptr orpacnu. VcnbiTaHus
CEeNbCKOXO035HCTBEHHON TeXHUKU. ONPBICKUBATEIHN U MAIlIHbI
JUIsl TIPUTOTOBJICHUS paboueit xuaKocTu. MeTosbl onpeerne-
HUsI QYHKIIMOHAIBHBIX MIOKa3arelieil» pa3paboraHa KOHCTPYK-
LSl pactbUINTeNed U TOJ00paHbl HEOOXOAMMBIE 3JIEMEHTHI
JUIs MX COOPKH, pacCUMTaHbl ONTHMAJILHBIE MTapaMeTphl pac-
MBIIUTENIEH B 3aBUCUMOCTH OT HOPMBI BHECEHUS JKUAKHUX YJI0-
OpeHuii n pazpaboTaHbl HECYIIHE KOHCTPYKIIUH JUISl YCTaHOB-
KM pacHbIINTENICH Ha arperar.

PesyabTaThl (Results)

C y4eToM arpoTeXHUYECKHX TpeOOBaHHH K OIBITHOMY
oOpasiy arperara, pe3yJbTaroB MPEABAPUTEIbHBIX HCCIIEI0-
BaHMH yCJIOBUI IPUMEHEHUS! ONBITHOTO 00pasiia 1 10 pe3yJib-
taram HOKP pa3zpaborana KOHCTPYKTOpCKast IOKyMEHTAIIHSI
W CO3/1aHa MalllMHa JJIsl BHECEHHUS )KUAKHUX yI0OpEeHUH Ha 110-
BEPXHOCTH JIYyrOB M MAacTOMI TOPHOW W TPEIrOpHOH 30H Ha
pame kyneTuBaropa KUI'-2,4 konctpykimun CKHUUITICX,
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TIOBBIIIAIONIAsT YPOXKAWHOCTh TOPHBIX KOPMOBBIX yromuit [9,
c. 118].

Ha mpsimoyronpHO# cBapHOW pame KyJIbTHBaTOpa B /Ba
psiza yCTaHOBJIEHBI pabo4Ke OpraHbl, HABECHOE YCTPOWCTBO,
JIBa OTIOPHBIX KOJIEca JUIsl PETYIMPOBKH TIIyOMHBI X01a pado-
YUX OPraHOB, NPYKUHHBIE CTOHKH, 00ECIIEUNBAIOIINE BBITITY-
OneHue 1 0TBOA PabOUYMX OPraHOB IPH BCTpeUe ¢ KaMHeM [ 14,
c. 714].

MammuHa nmocjiae COOTBETCTBYIOUIMX MEPEHANATO0K MOXKET
OBITH MCTIONB30BaHA Ul YOOPKH KaMHEH CO CKJIOHOB JIyTOB
W MacTOMII, JJISI TIO/ICEBA TPAB M BHECEHUSI T'PaHyIMPOBAHHBIX
MHUHEPAJIbHBIX yTOOpEeHNH Ha IerpaJipOBaHHbIC YIACTKH.

B BapmanTe 11 BHECEHHS >KHAKHX YIOOpCHMH MOBEpX-
HOCTHBIM CIIOCOOOM TIpEeAJyiaraceTcsi Ha pame C IPHLEITHBIM
YCTPOICTBOM OCTAaBUTH OIIOPHBIE KOJIECA U ABE TIPY>KUHHUCTHIC
CTOMKH, IepeoOOPyIOBaHHBIC B OTMOPHI M OCHACTHTH €TO HO-
BBIMH y3JIaMH U JICTAISIMU.

TexHonorust paboTHI MaIIMHEI TOKA3aHa Ha puc. 1.

C nenpio obecniedeHusi paBHOMEPHOCTH MOAAa4n padoueit
JKUJIKOCTH M HaJIe)KHOCTH B PabOTe MPHUHAT NMPHUHIMIT CO3/1a-
HUSI THEBMATHIECKOTO M30BITOYHOTO JIaBJIeHNS B eMKOCTH [ 10,
c. 8].

Jliist cozpanus B nucTepHe /3 N30BITOYHOTO JaBJICHHS UC-
MOJIB3YyeTCs Komripeccop 2 oT Tpakropa MT3-82 /. JlaBieHue
perynupyeTcs pelyKINOHHBIM KJIanaHoM 4 pecuBepa 6 U KOH-
TPOJIUPYETCS TI0 MAaHOMETpPY 3, YCTaHOBJIEHHOMY Ha pecHBe-
pe. PecuBep cosnaer 3amac ckaroro Bo3ayxa Ui 3 ¢GeKTHB-
HOM 3KCIITyaranuy arperara. Ha pecuBepe yCTaHOBIICH Takxke
CIIyCKHOM KpaH J, IpeIHa3HAauYCHHBIN TS TUKBUAALNH N30bI-
TOYHOTO JIaBJICHUSI B IUCTEPHE M B PECHUBEPE 10 OKOHYAHUH
pabOTHI MM TIPH 3alPaBKE LIUCTEPHBI.

Puc. 1. Texnonozuueckas cxema onvimuozo 0opasua azpecama: 1 - mpaxmop; 2 — komnpeccop; 3 — maHomemp; 4 — Knanaw pedyKuuoHHbLi;
5 - kpawu cnycka 6030yxa; 6 — pecusep; 7 — nonnasox; 8 - kpau; 9 — punomp; 10 - pacnvinumenv; 11 - Konnexmop pacnvinumerneti;
12 - yxazamenv yposns; 13 - yucmepna; 14 - pacmeop; 15 - kpan omcmotinuka; 16 — omemounuk; 17 - Kpau pe2ynuposouHblii;
18 — wnane; 19 - ¢im<e/1 pacnvinenus; 20 — mpasocmoil; 21 — nousa

Fig. 1. Technological scheme of the prototype unit: 1 - tractor; 2 - compressor; 3 - manometer; 4 - reducing valve; 5 - air release valve;
6 - receiver; 7 - float; 8 - suction valve. communications; 9 - filter; 10 - spray; 11 - spray manifold; 12 - level indicator; 13 - tank;
14 - solution; 15 — sump tap; 16 — sump; 17 - adjusting valve; 18 - hose; 19 - spray gun; 20 - herbage; 21 - the soil
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PaGovuee naBnenvie B pecuBepe JTOKHO ObITh 0,25-0,95 Kr/cm?,
Bo Bpemst paboThI KOMITpECcop TPAaKTOpa MoJaeT BO3IYX B IIUCTEP-
Hy [11, c. 16] 1o 1uIaHTam 4yepe3 pecusep, CHAOKEHHBII MPe/o-
XpaHUTEIBHBIM KJIAITAHOM M KPaHOM JUISl BBIXOJa BO3/yXa U3
pecuBepa 1 06aka IpH 3arpaBKe ero KHIKOCTbIo [16, c. 658].

<« Arpapmsui pecrnux Ypara No 10 (189), 2019 .

LlucTepHa uMeeT 3alpaBOYHYIO TOPJIOBHUHY, OTBOX CO
IIJTAHTOM, COEIUHAIONIMM 0aK C PECUBEpPOM, KpaH, uepe3 Ko-
TOPBIH XKHUJKOCTh OCTYIAET B TPyOUaThIil KOJUICKTOP H CIIUB-
HOH matpy0OoK /5 Ju1st NpOMBIBKHY Oaxa.

OTKpBITHE U 3aKpbITHE KpaHa /7 MPOU3BOIUTCS BPYUHYIO
B KaOMHE TPaKTOpHCTA.
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Puc. 2. TIpuHUUNUAnoHAS CXeMA MAUWUHDL OIS BHECEHUS HUOKUX YOOOPeHUT Ha 20pHble Tyed U nacmbuuia: 1 — 3amox asmoctyenkus;
2 - onopHole Koneca; 3 — yucmepha; 4 - npyjcuHucmas cmotika; 5 - 00NONHUMENLHAS 0NOPa; 6 — pama; 7 — KPOHUIMeNH KpenieHus
yucmepHol; 8 — Konnexmop pacnvinumerneti; 9 — pacnvinumenv; 10 - nousa; 11 — pecusep; 12 — maromemp; 13 — knanan pedyKuyuoHHbvLL;
14 - kpan ynpasenenus, 15 - kpar cnycka 6030yxa
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Fig. 2. Schematic diagram of the machine for applying liquid fertilizers to mountain meadows and pastures: 1 - automatic coupling lock;
2 - support wheels; 3 - tank; 4 - springy rack; 5 - additional support; 6 - frame; 7 — tank mounting bracket; 8 - spray manifold; 9 - spray;
10 - soil; 11 - receiver; 12 — manometer; 13 - reducing valve; 14 — control valve, 15 - air release valve
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Pecusep 6, mpeaHa3HaueHHBIN A CO3/1aHUS 3amaca cKa-
TOTO BO3JyXa, oOecrieunBaeT Ha/Ie)KHYI0 paboTy arperara Ha
ronax 1o | kM. Ha pecuBepe ycraHOBIIEHBI 2 IITYyIEpa: BXO-
HOU U BbIXOAHOW. BX0omHO# mITy1Iep pecuBepa COeIUHSIIETCs C
KoMIpeccopoM TpakTopa MT3-82, co3nmaromuM B HEM U30bI-
TOYHOE JIaBJICHUE; BBIXOIHOM INTYIEP COCTUHEH IILIAHTOM C
BEPXHEH YacThIO IIMCTEPHBI, HAa JIHE KOTOPOW HAXOIMTCS pa-
Oouuii pacTBop.

[To MaHOMeTpy pecrBepa TPAKTOPUCT KOHTPOJINPYET BEITH-
YHHY JaBJICHHS B CHCTEME COIVIACHO PEKOMEH IyEeMBIM HOPMaM.

ITo pesynbraram uccienoBaHui U pa3pabOTOK Mpeasara-
eTCsl HOBasi TOpHAas MalllMHa JJIsl BHECEHUS PaCTBOPOB y100pe-
HU Ha JIyra ¥ MacTOuINa TOPHOM U MPEATrOPHOI 30H (puc. 2).

OnbITHBI 00paszel] arperaTupyercss ¢ MOMOIIBIO aBTOC-
nenku / ¢ Tpakropamu MT3-80, 82 (H, M). OcHOBHBIE y3J1bI
arperara IpeJCTaBJICHbI Ha puc. 2.

[{ucrepHa ycTaHOBIIGHA HA paMe YM3EIBLHOTO KYJIBTHBATO-
pa M KpemuTcsl K Hell XOMyTaMH uepe3 CIelUalbHble KPOH-
mreiHel PacnipenenuTenbHas mraHra § COCTOUT U3 TPYOBI,
IITYLEPOB M CMEHHBIX HAKOHEYHHKOB C BBIXOJHBIMH OTBEp-
CTHSIMH Pa3JIMYHOTO AUAMETPA.

Corpynunkamu  naboparopun  mexanuzanmun CKHU-
UITICX B yclOBHSIX SKCHEPHUMEHTANbHBIX MAacCTEPCKUX H3-
TOTOBJIEH W WCIIBITAH ONBITHBIH 00pazelr MajaoradapuTHOTO
arperara JUIsi BHECGHHUsI BOJHBIX PacTBOPOB YIOOpEeHWH Ha
JIyra ¥ IacTOWIIa TOPHOM U TPEATOPHOM 30H.

TexHONMOrNYecKuii MpOoIECcC, BBIOJHAEMBIH arperaTtom,
3aKJIIOYAETCS B CIETYIONIEM: MOCIEe 3alpaBKU LUCTEPHBI pa-
Ooueii JKUIKOCTBIO arperar JOCTaBISIIOT K MECTy padoThl U
yCTaHABIMBAIOT B Hadaje IoHa. 3aTeéM C TOMOIIbI0 THAPO-
MOILEMHUKA TIEPEBOJISIT €T0 B paboyee MOJIOKEHNE, U TPAKTOP
Ha4YMHAET JBIKeHUE. TpaKTOpHCT N3 KaOMHBI OTKPHIBAET KPaH
yIpaBieHust ¥ paboyas >KUIKOCTh TIOJ JaBJICHUEM BO3/yXa,
KOTOPBII HAKQYMBACTCSl B LIUCTEPHY KOMITPECCOPOM TPaKTOpa,
MOJIAETCSL B PACHPEICTUTEIbHYIO IITAHTY U 3aTE€M uepe3 Ha-
KOHEYHHKHU PacIbUIIETCSI Ha IOBEPXHOCTh CKJIOHOBBIX JIyTOB
u nactowmiy (puc. 3).

[TonOop CMEHHBIX HAaKOHEUHHMKOB JUIsi pabOYMX OpPraHoB
MIPOM3BOJIUTCSI B 3aBUCUMOCTH OT HOPMBI BHECEHUS yI00pe-
HUH, OT CKOPOCTH JBIIKCHUS W JaBiieHus] B emkoctH. OOe-
CrieYeHHe eMKOCTH arperara pabodeil )KHUAKOCTBIO MPOHU3BO-
JITCSL U3 OAKOB, YCTaHABIMBAEMBIX B MOJIC Ha CIICIMAIBHBIX
oropax, Win xmkepasopacsiBarens PXK-1,7, ncnonszyemoro
B Ka4eCTBE Mepe/IBUKHON IIMCTepHbl. KOHTpOIh Hajl ypoBHEM
YKHMJKOCTH B IUCTEPHE IPH 3arpaBKe MPONU3BOHUTH 10 yPOBHE-
Mepy, KOTOPbIA HAXOJUTCS Y TOPJIIOBHHBI IIUCTEPHBI.

Arperar 00CITy)KMBAIOT OJTMH TPAKTOPHCT ¥ OJIVH 3aITPaBIIHK.

[IpakTHyeckass 3HAYMMOCTh pa3pabOTaHHOTO OIBITHOTO
oOpasia arperara B TOM, 4TO OH yHUBepcalbHbIH. Ero npu-

Puc. 3. Buo azpezama npu pacnvinenuu sxuoxkocmu (8ud cnpasa)
Fig. 3. The type of unit when spraying liquid (right view)

MEHEHHE T03BOJIUT BOCCTAHOBUTH TOPHBIE KOPMOBBIC YTObS,
CHHM3WTh 3PO3HIO M APYTUE BUABI AETPajalliil IUIOJOPOJHOTO
CJIOS TIOYBBI B TOpax, PEIINTh NMPOOIEMY MOBEPXHOCTHOTO
YIAy4IIEHUs] CCHOKOCOB M MACTOMII, YIy4IINTh OOTaHUIECKUH
COCTaB TPaB M B PE3yJIbTATE MOBBICUTH NMPOILYKTUBHOCTE KOP-
MOBBIX yrogmii Ha 15-20 %. B cmydae HeoOXommmocTH 10
paboTel arperara HEOOXOOMMO IIPOBECTH OYHCTKY MOJS OT
KpYIHBIX KamHeH [12, c. 23]. Bce 3T0 B KOMIUIEKCE CMOXKET
MOAHATH MSCO — MOJIOUHYIO ITPOMBIIIJIEHHOCTh Ha 0o0Jiee BbI-
cokwmii ypoBeHs[15, c. 239].

O6cy:xaenue u BoiBoabI (Discussion and Conclusion)

[Tpumenenne pa3pabOTaHHOTO arperara i BHECEHHMS
KHUIKUX MUHEPaIbHBIX YJOOPEHUI MOBEPXHOCTHBIM CIIOCO-
0OM Ha CKIIOHOBBIC JTyTa M MAcTOWIIA TOPHOW JaeT BO3MOXK-
HOCTb 3aMEHUTH PyYHOH HENIPOU3BOAUTEIBHBIN TPy MEXaHH-
3MPOBAaHHBIM, oOserdas Tpys padbounx B ropax. KommaktHocTh
1 yCTOHYUBOCTH MAIIHMHBI TO3BOJISTIOT BHOCUTH TOBEPXHOCTHO
KHUIKHE yIOOPEHUs] Ha MEIKOKOHTYPHBIX IETPaANPOBAHHBIX
ydacTKax ¢ YKIOHOM A0 16°, 9To AenmaeT TpaBOCTOH rymie u
HPEMSATCTBYET BOAHOW U BETPOBOM 3po3uu. IIpencraBieHHbli
arperat MHUPHUHOHN 3axBaTa 2,4 M MOKHO HCITOJIB30BaTh TAKKE
B YaCTHBIX M (JEPMEPCKUX XO35ICTBAX KaK B TOPax, TaK M Ha
paBHuHE. JKHUTEIsIM TOPHOIT 30HBI HEOOXOIIIMa MaIOTabapuT-
Hast HeZIoporasti TEXHHKA, KOTOPasi MOXKET arperaTupoBaThCs He
TONBKO ¢ TpakTopoM MT3-82, HO M MHHHU-TPAKTOpPaMH THIIA
kuraiickoro @enmioy-180.

ABTOpaMu npeuiaracTcsi BHECTU IaHHBIN arperar B CUCTe-
MY MaIIIHH JUIS TOPHOTO JIyTOBOZCTBA M KOPMOIIPOU3BO/ICTBA.
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Improvement of mechanization and agricultural technologies
in the mountainous and foothill regions of the North Caucasus

S. M. Dzhibilov!, L. R. Guluyeva'™, I. E. Soldatova’, N. T. Khokhoeva, S. S. Gagieva'
'Vladikavkaz Scientific Center of the Russian Academy of Sciences, Mikhailovskoye, Russia
E-mail: luda_gulueva@mail.ru

Abstract. The authors presented the results of scientific research and experimental development, on the basis of which a pro-
totype was designed and created for applying liquid fertilizers to the grass and the soil surface of mountain meadows and
pastures in order to improve them, reduce erosion processes and increase productivity. The aim of the work: to develop and
create a combined multifunctional unit for the application of liquid fertilizers on mountain meadows and pastures, providing
an increase in the productivity of agricultural landscapes and profitability of agricultural production by 15-20 %. The object
of the study are fertilizer application rates and interchangeable working parts: a container for liquid mineral fertilizers, a col-
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lector of sprayers, tips. The novelty of the technical solution lies in the fact that a combined multifunctional unit based on a
chisel cultivator CCM-2,4 was created for the first time. The research of the unit was carried out on the basis of the workshop
of the mechanization group of the North Caucasus Research Institute of Mining and Piedmont Agriculture (NCRIMPAC) and
at the high-altitude experimental site in the village of Dargavs Prigorodny district of North Ossetia-Alania. When creating a
prototype of a unit for applying liquid fertilizers, the developments of the authors are used and combined, which are confirmed
by the issuance of patents for useful model of the Russian Federation No. 144420 and No. 130781. As a result of the applica-
tion of the developed prototype of the unit, the erosion processes are reduced, the productivity and profitability of the sloping
lands increases, and the botanical composition of the herbs is improved. It was established that the design and functionality of
the proposed unit also allow it to be used in the mountain zone in nursery farms and on tilled crops with simultaneous applica-
tion of liquid fertilizers in the forest zone. The use of a prototype unit will reduce erosion and other types of degradation of the
fertile soil in the mountains, solve the problem of surface improvement of hayfields and pastures and, as a result, increase the
productivity of forage lands by 15-20 %.

Keywords: mechanization, agriculture, surface improvement, pastures, mountains, mineral fertilizers.
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