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BHEOPEHUE TEXHONOIM' M1 TOYHOIO 3EMJIEAENUA
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npouzsodcmeeHHo20 yeHmpa «Eurasia Farm Innovations», 2. Jlucakoeck, Kasaxcman.
Gerox O.A. — K.m.H., doyeHm, u.o. npogheccopa Kagpedpbl «A2papHOU MexHUKU U mpaHcriopma,
Kocmamnaltickuli peeuoHasnbHbIl yHUBepcumem umeHu Axmem batmypceiHynbi, 2.Kocmanau, Kazaxcmar.

B 2023 200y Ha nonsx Hay4yHo-npou3sodcmeeHHo20 ueHmpa «Eurasia Farm Innovations» nnow,adbto
11 mbic. 2a 6binu nposedeHbl pabomsl o 8HEOPEHUI MEXHOI02UU MOYHO20 3eMil1edesusl.

B 0aHHoU cmambe 8 kad4ecmse npumepa byOym ebicmynameb uccriedosaHus, Mpo8edeHHbIe Ha rose
Ne 97.

Ha nonsix dna oueHKuU UCXo0HO20 cOcmosiHUsA no4ye 00 nocesa ornpedesieHbl OCHOBHbIE 3N1EMeHMbI
MUHepasbHO20 NMUMaHusi ¢ MoOMOWbI0 agpoXUMUYeCcKo20 3Kcrpecc aHanusa rnoys rpubopom Stenon Farm
Lab: codepxaHue muHepanbHo20 asoma (Nmin) u HumpamHozo azoma (NO3s), nodsuxxHozo gpocgpopa (P20s),
codepxkaHue opaaHuU4YecKko20 eewjecmsa & croe 0-20 cm, pH no4ygeHHoO20 pacmeopa.

YcmaHoeneHa o4yeHb Huskasi obecrieyeHHocmb HumpamHozo asoma 6 croe 0-20 cm (5-10 ma/ke
rnouyssl).

Mo codepxaHuto nodsuxHozo ¢hocchopa 8 noyge, credyem ommemumb, 4mo 74% om obwel
nnowadu nosisi uMesnu HU3KUl yposeHb obecrieyeHHocmu (10-15 me/ke) u monbko 26% umernu 8bICOKUU U
cpedHuli yposeHb obecriedeHHocmu (P2Os).

Mo codepxaHurO Op2aHUYECKO20 eewecmea, [04Y8bl UMEU HU3KYI0 U CPEOHKHK CmerneHb
obecnedyeHHocmu (2-6%). Bce obpa3ubl moyusbl UMesuU peakyuto MnoY8eHHO20 pacmeopa CpeOHe-Ue/T0HHY IO
(7,3-8,5).

Mo OQaHHbIM azpoxumudeckozo obcnedogaHusi paccdumaHa 0o3a ammocpoca 40-121 ke/za,
cocmasrieHbl Kapmbi-3adaHuli 051 dughghepeHyUpo8aHHO20 8HECEHUST yO0obpeHul 8 OCeHHUU rnepuod.

26



AYbIJILLAPYALUBIbLIK FbITIbIMAOAPDI CENbCKOXO3AUCTBEHHBLIE HAYKU

Co30aHbI yughposbkie kapmbl ¢ MOMOWbIO CITymHUK08020 ripuemHuka Starfire 6000 u Operation Centre
John Deere, a makxe ¢ nomoujbro BINITA u nnamgpopmel Taranis co3daHbl Kapmbl 3aCOPeHHOCMU r1osed.

Knrodeeblie cnoea: napasnnenbHoe goxdeHue, becnunomHbil  siemamesibHbIl  annapam,
3acopeHHOCMb, az2pOoXUMUYecKuli aHanus rno4e, 3KCrpecc Memoo.
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In 2023, Eurasia Farm Innovations Research and Production Center introduced precision farming
technologies using its own fields spanning 11,000 hectares.

For the purposes of this article, we will focus on research conducted on the Field No. 97. Prior to planting,
we examined the baseline condition of the soil by assessing primary elements of mineral nutrition through
agrochemical express soil analysis, utilizing the Stenon Farm Lab device. This included determining the levels
of mineral nitrogen (Nmin), nitrate nitrogen (NOs), mobile phosphorus (P20s), organic matter within the 0-20
cm layer, and the soil solution's pH.

The 0-20 cm layer of soil has a notably low nitrate nitrogen content, ranging from 5-10 mg/kg. In terms
of labile phosphorus levels, it is worth mentioning that 74% of the entire field area displayed a low level (10-15
mg/kg), while only 26% showed higher or moderate levels (P20s).

Concerning organic matter content, the soils displayed both low and moderate sufficiency levels (2-6%).
All soil samples indicated a moderately alkaline soil solution reaction (7.3-8.5). Utilizing the results from our
agrochemical survey, we calculated a dosage of ammophos ranging from 40 to 121 kg/ha. Task maps were
developed subsequently for the discriminatory application of fertilizers during the autumn. Digital maps were
produced using the StarFire 6000 satellite receiver and John Deere Operation Centre. Additionally, UAVs,
along with the Taranis platform, were employed to create weed infestation maps for our fields.

Key words: parallel driving, unmanned aerial vehicle, weed infestation, agrochemical soil analysis,
express method.
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Axmem bBalmypceiHynel ambiHOarbl KocmaHal eHeprnik yHusepcumemi, Kocmanal K., KazakcmaH
Pecniybnukacsi.

2023 xbinbi aydaHbl 11 mbiH e2a "Eurasia Farm Innovations" rbinbiMu-eHOipicmik opmarbifbiHbIH
anaHOapbiHOa Oanime-0a71 e2iHWIrNiK MmexHOI02USChIH eHeizy 60oUbIHWa XyMbicmap Xypeai3inoi.

byn makanada Ne 97 epicme xypeisineeH 3epmmeynep mbican 6ona anaobl.

Ezic andbiHda monbipakmbiH 6acmarnkbl KyliH 6aranay ywiH ezicmikmepde stenon Farm Lab
KyparnbiMeH Mmorbipakmbl agpoXUMUsiiIbIK 3KCrpecc manday apkblibl MuHepasobl KopekmeHyOiH Heaidai
anemeHmmepi aHbIKManobi: MuHepasnobl azom (Nmin) xsHe Humpammsi azom (NO3), xblLmxbiMarsi gpocghop
(P2 Os), 0-20 cm KabambiHOaFrbl opaaHUKasibiK 3ammapObiH Meswepi, mornbipak epimiHOiciHiH pH.

0-20 cm kabamma (5-10 ma/k2 monbkipak) Humpam a3ombiHbIH 6me MeMeH KOpbl aHbIKMarsobi.

Tonblpakmarbl Konda 6ap ¢pocghopdsbiH menwepi 6olbiHWa Xanmnbl e2icmik anKabbiHbiH 74%-HbIH
KopekmeHOipy OeHeeli memeH (10-15 me/ke) xoHe 26%-biHOa faHa XXofapbl XoHe opmalwa OeHeelide
KamMmamachl3 eminzeHiH amarn emkeH XeH (P2 Os).
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OpeaHukanbik 3ammapObiH Kypambl 60UbIHWA MOnbipaKkmap meMeH X8He opmalwia KaMmamachbi3
eminy OspexeciHe ue 605n0bi (2-6%). bapnbik morneipak yneinepiHde opmalwa cinmini monbsipak epimiHoici
peakuyuscel 60n0b! (7,3-8,5).

Azpoxumusinbik 3epmmey 0epekmepi bolibiHwa ammogoc dosackl 40-121 ke/ea ecenmendi, Ky3ai
ke3eHOe mbIHalmkbiumapObi capanarn KondaHy yWwiH marcbipma Kkapmarnapbl Xacasosbl.

CaHObik kapmanap Starfire 6000 crniymHukmik kabbindarbiubiMeH xoHe John Deere onepauus
opmarbifbIMeH, COHOal-aK YWKbIWCHKI3 YWy anrnapammapbl MeH Taranis nnamgopmaceiMeH epicmepOiH
6imeny kapmanapb! xacasnobi.

TyliHOi ce30ep: napannensdi Xypeaidy, YWKbIWCKI3 YWy arnmnapamel, flacmaHy, morbipaKmbiH
azpoxumusinbiKk mandaysbl, akcrpecc adici.

BeseneHue

B koHue 20-ro Beka «TOUHOE 3emnefenve» npeBpaTUnoch B akTyarnbHY TeMy UCCnegoBaHun BO BCEM
Mupe. CerogHsi GONbLUMHCTBO CENbCKOXO3AWCTBEHHbLIX MPEANPUATUIA aKTUBHO MNPUHUMAOT YyyacTve B
ONTUMU3aLUN TEXHONOMMYECKOro npouecca C MOMOLLBI PasfnnyHbIX LMEPOBbLIX pelleHun. YTo B CBOKO
oyepenb, CnocobCTBYET MPOrPECCY B CEMbCKOXO3ANCTBEHHBLIX TEXHOMOMMUSX, KOTOpblEe M3Ha4anbHO Aanu
TOMYOK Anst y4eTa TEXHUYECKMX MHGDOPMALIMOHHBIX TEXHOMOMIA B TpakTopax, MallnHax u kombarHax [1, c. 35;
2, c. 46].

O[QHaKo MHTEpPEeCHO, YTO «TOYHOE 3eMiedenvey 3a4acTylo Bcerga CBA3aHo C UMQPOBbIMU PELLEHNAMN,
a MWMEeHHO ans onTuMmanbHoro nogbopa [J03 MuHepanbHbIX yAOOpPEeHW W HOPM BbiCEBA CEMSH,
anddepeHLNPOBaHHOTO BHECEHNST MECTMLUAO0B C yHETOM OCOBEHHOCTEN KaXaoro TUMUYHOMO yyYacTka nons
[3, c. 5; 4, c. 245].

lMpakTuka BefeHWs cenbckoro xossinctBa B KasaxcraHe pgokasana HeobxoAMMOCTb BHeApeHus
NPOrpecCcuUBHbIX TEXHOMOIMI, NPU3HaHHLIX U YCMELHO NPUMEHSIEMbIX BO BCeM Mupe [5, ¢. 32; 6, c. 3202].

lMoaTomy cerogHs akTyanbHa npobrnema pedOopMMpoBaHUS arpapHoOro 6usHeca CTpaHbl, BHEAPEHUS
LMppPOBLIX Y SKOHOMMUYECKN ONpaBAaHHbIX TEXHOMOIMIA, CMOCODOCTBYHOLLMX MOBBILLEHWIO NIIO4OPOAMS MOYB U
Nnony4yeHnto cTabunbHbIX YpPOXXaeB Npu MMHMMAarbHbIX 3aTpaTtax [7, c. 4].

BaxHenwun stan nepexoda K TOYHOMY 3eMIIEAENUI0 — 3TO OLEHKa MPOCTPaHCTBEHHOW HEOOHO-
pPOOHOCTM MOMEN n pacyeT Jo3 auddepeHuMpoBaHHOro BHECEHMS yaobpeHun n nectuumaos [8, c. 81].

(MaBHOE NPeMMyLLIECTBO NPUMEHEHUSI TEXHOMOMMIA TOYHOrO 3eMnefenus: onTuMM3aLmsa pacxooB Ha
cemeHa u ynobpeHusi, TONmMBo, NOBbLILLEHUE YPOXAMHOCTY NOJEN, a TaKKe CHUKEHNE BPEAHOro BO3AENCTBMIS
Ha 3KOJIoruIo.

CnegyeT OTMETUTb, YTO C BHEAPEHWEM TEXHOMOMMM TOYHOrO 3emiiedenvsi Ceflbxo3TOBaponpoM3BoaMTENN
CTarnkvealTCs C pagom npobnem:

- CnabopasBuTtas nHpacTpykTypa, OTCYTCTBME JOCTYNA K BICOKOCKOPOCTHOMY UHTEPHETY;

- Bonblne 3aTtpaTbhl PMHAHCOBbLIX CPEACTB Ha NpMobpeTeHne JOPOroCTOSLLEN TEXHWUKM, KOTOPbIX Y
OOnbLUMHCTBA CENbXO3NPeAnpUATUA U Tak He XBaTaeT, COOTBETCTBEHHO HEe KaXAoe XO3SNCTBO MOXET
no3BonuTb cebe TEXHOMNOrMN TOYHOIO 3eMIeAenusa Aaxe Npu ObICTPLIX CPOKax OKynaeMocTy;

- HexBaTka npakTnyeckoro onbita y crneumanmcTtoB. HoBble TEXHOMNOMMM CUCTEMbI TOYHOIO 3eMnenenus,
KOTOpble B [JaHHbIi MOMEHT CYLLECTBYIOT Marno M3yyeHbl, a Takke OHW ObICTPO MOOMULMPYHOTCA U
COBEPLUEHCTBYIOTCS;

- AKTyanbHOCTb MNpoOBefdeHus1 arpoxummuyeckoro obcrefoBaHuss Ang onpegeneHus u nogbopa
TEXHOJIOTMM CUCTEeMbl TOYHOIO 3eMnedenus Ans KOHKPETHbIX YCroBuMA Xxo3sancTtBa. HeobocHoBaHHoe
BHECEHME MUHeparnbHbIX yaobpeHun BBUOY HEOCBEOOMITEHHOCTM O COAEpXaHWUW pasnuYHbIX MUTaTesbHbIX
BewecTB B noyse [9 c. 135; 10, c. 114];

- OTcyTCcTBME AaHHBIX 06 arpoaKoIorM4eckomMm COCTOSAHMM NOMen, OTCYTCTBME MHAOPMALMN O CKITOHaX
M HEOHOPOOHOCTM penbeda NoYBbl, He NO3BOMNUT PA3MECTUTb MPaBUITbHO CEMbCKOXO3ANCTBEHHbIE KYIbTYpbI
C y4eTOM a3ponaHilladTHbIX ycnosun Tepputopuu [11, c. 39; 12, c. 40].

Pesomupys BbllLenepevmcneHHble HegoCTaTKuU, He crnefyeT OTKa3biBaTbCA OT BHeAPEHUS CUCTEMbI
TOYHOro 3emregenus. besycnoBHo, 4To 3a aTMM Oyayliee, U Te TOBAPOMNPOM3BOAUTENN, KOTOPbLIE paHbLUe
OCBOSIT TEXHOSIOTUID TOYHOro 3emregenusi, OyoyT obnagaTb CylWecTBEHHbIM MPEUMYLLECTBOM B
KOHKYPEHTHOW GopbOe 3a pbiHKK CObITa NpK peanu3auun CBOEW NPoAYKUMM.

Ons mMakcumansHO 6bICTPOro N apEKTUBHOIO peLleHns BCeX BbllenepeyncrieHHbix npodnem TOO
«Eurasia Farm Innovations» Ha cBoux nonsix B ce3oHe 2023 roga mucnonb3oBanu LMGPPOBOV aHanusaTop
arpoxMMmnyeckoro aHanmsa noyusbl FarmbLab oT Hemeukow komnaHuu Stenon.

FarmLab — 3TO ycTpoMCTBO, BbINOMHSOLEE aHanM3 MoyBbl BCEro 3a HecKoNbko cekyHa. CeHcop
namepsieT TemnepaTypy, BNaxHOCTb, nokasartens pH, a Tawke Hanuune asoTa, docdopa u opraHn4eckoro
BeELLECTBa B MNOYBE.

(MaBHOE NpenMyLLECTBO AAaHHOMO YCTPOWCTBA — BCE NOKa3aTeNn JOCTYMHbI Cpa3y, YTO SKOHOMUT BpeMst
M MOMOraeT ONTUMMU3MPOBATb MUTAHWE CENIbCKOXO3SIMCTBEHHbIX KyNbTyp, MfiaHMpoOBaTbh WX YPOXAMHOCTb U
BMNUSITb Ha KayeCcTBO BblpaliMBaEMOW MpoAyKUWM, a TakkKe pauuncHanbHO WCMoNb3oBaTb (PUHAHCOBLIE
cpefncTBa € NoMOoLLb0 aAnddepeHUMpPOBaHHOTO BHeECEHUS yaobpenuii [13, c. 47].

28



AYbIJILLAPYALUBIbLIK FbITIbIMAOAPDI CENbCKOXO3AUCTBEHHBLIE HAYKU

O6Wwwnit sKoHOMMYECKU 3PAEKT OT BHEAPEHUS TEXHONOMMIN TOYHOrO 3EMIEAENNS MO Pa3HbIM OLIEHKaM
coctaBnsieT oT 10% npu ncnonb3oBaHMW OJHOTO 3MEMEHTA, HanpMMep: CUCTEMbI NapannenbHOro BOXAEHNSI
00 50% nonHoe koMnnekcHoe BHeagpeHue undpoBbix peweHun [14, c. 1955; 15, c. 163].

Llenb wnccnepoBaHuii: nokasaTb 3¢dEKTUBHOCTE paboThl NPeanpusiTUs 3a CYET BHeApPeHUs U
NpUMeHeHNs LMGPOBbLIX peLUEHUN.

3apaum:

1. ucnonb3oBanune MMC-TexHONOrM C LENbIO CO34aHUA KapT-3agaHun ana auddgepeHLMpoBaHHOIo
BHECEHWSI MMHEparbHbIX yA40OpeHUn, noceBa CEMSH M CPEACTB 3aLUUTbl PAaCTEHUN;

2. BHeApEeHue B NpOM3BOACTBO pa3paboTaHHbIX 3IEMEHTOB U LMGPOBLIX PELLIEHMI CUCTEMbI TOYHOTO
3emrnegenus.

Martepuanbl 1 MeToAbl UCCrieA0BaHUN

B Hay4yHO-mpousBoacTBeHHOM LeHTpe «Eurasia Farm Innovations» MalMHHO-TPAKTOPHBLIA Napk
OCHalLéH coBpemeHHoM TexHukon John Deere n Vaderstad. lNMpumeHseTca cuctema napannenbHoro
BoxaeHusa: Auto track, Verge un gp.

Auto Track — 3TO 0Obl4HblE MapLpyTbl B none. TpaekTopus U BUA OBWKEHUS, onepaTtop CTaBuUT U
BbIOMPAET cam 1 NpoJoKaeT Mo HAM ABWXKEHUE.

Auto track Turn Automation — aBTOpa3BOpOT B KOHLIE FOHa.

Verge — cuctema agantauumu 3axofa TpakTtopa Ha nore, B 3apaHee 3aroToBfeHHble NyTU ABMKEHUS No
nom 1 nepegarwTcs MO CETU B MOHWUTOP TeXHMKW. [laHHas cucTema MCKIoYaeT orpexn Ha nomne, a Takke
paccuuTbIBaeT 1 npeanaraet Hanbonee aheKTUBHbBIN MapPLUPYT ABMKEHUS TEXHUKN.

Operations center — cuctema, rge XpaHATCS OaHHble O paboTe, a TakKe KOHTPOSlb TEXHUYECKMX
rnokasartenewn, nepeaBKeHNe TEXHUKN 1 TPEKN TEXHMKN. Bce gaHHbIe C TEXHWKM OTNPaBASATCA UMEHHO Cloaa.
JocTyn K cuctemMe MOXHO MOMyyYnTb MO 3apaHee CO34aHHOMY MMYHOMY KabuHeTy, yepe3 TenedoH wunm
KOMMbIOTEP.

JD link koHTponnep (MTG koHTponnep) nepegaeTt BCe AaHHbIE C TEXHUKWU: NepeaBuxkeHne, TONnmBeo,
TEeXHUYEeCKMe nokasaTenu, Koabl oLNMBOK, ypoBeHb Tonnmea B %, TPeku, pesynbtaTel paboThbl.

JD link cuctema — 3anncbIBaeT U XpaHUT TOMbKO TEXHUYECKYIO MH(POPMAaLIMIO NO TEXHUKE 3a HECKOMbKO
neT, BCe KoAbl OLIMOOK M JaHHbIE.

Section control — yHKkUMs paboTaeT TONMbKO Ha OMPbLICKUBATENSX, MO CEKUMOHHOE BKMOYEHUE W”
OTKIMOYEeHME KpbibeB. [JaHHaa pyHKUUSA NOMOraeT COKOHOMUTb Ha saoxmmukaTax go 8%.

Efficiency manager — pexum paboTbl 4aHHOW CUCTEMbI 3aKMiO4aeTca B aBTomMaTudeckoM nogbope
nepegayv u Heobxogumblx Anst Hee 060poToB. CUCTEMA CXOXa C KPyn3 KOHTporeM. Y JaHHOW CUCTEMbI eCTb
3 Buaa paboTbl: NOMHbIN aBTOMATUYECKUIN PEXMM, PYHHON PEXMM, CneunanbHbIi PEXMM.

[oKkyMeHTUpoBaHue — 3anMck paboT: KNMeHT, depma, none. Cuctema pabotaeT aBToMaTUYECKN.

dukcnpyeTcsa BCe NokasaTenu: noces, obpaboTka no4yBbl, ybopka, ONpbICKMBAHNE.

OnddepeHUnpoBaHHbI NOCEB — NOCEB Ha 3apaHee 3annaHnpoBaHHOM MecTe, rae AobaBrneHbl HOpMbI
yaobpeHns n cemsH. lNoceBHoM Komnnekc cam 6ygeT perynvpoBaTb HOPMY M MOga4vy CEMSsH.

Boom Track — 3TO dyHKUMS TOMbKO Ha oOnpbICKMBaTene, MO3BONSET He MOBPeAMTb KPbIO O
HepaBHOMEPHbIN penbed Nong 3a CYET PaCMNONIOKEHNS AAaTYMKOB HA KPbISbSX.

Exact Apply — cnctema no3sonsieT BHOCUTb XUMUIO Mo POPCYHOYHO. KoMMeHcnpyeT BHECEHNE XMW
OT Kpblfia K KpblSly Ha pa3BopoTax.

Star Fire 6000 — cnyTHMKOBbIA pecuBep, KOTOPbIA Kpenutcs Ha kabuHe. C nomoulpto Hero paboTtaet
aBTO TPEK.

Curnan SF1 — 6ecnnaTtHbi curdan. Co cMelleHvem He bonblue +/-15 cm 6a30BbIN.

CurHan SF3 — nnaTHbI curHan. Co cMmelleHneM He 6onblue +/-3CM, ynyyLlleHHbIN.

O6paboTKy 3anexHbiXx 3emMenb NPOBOAUNM AMCKOBLIMU KynbTMBaTOpamMu OT KomnaHwuum Vaderstad:
TopDown 600 n Carrier 925, Ha rnybuHy 10-15 cm. NoceB ropunubl npondsoauncs cesankon Vaerstad Rapid
A 800 C, cpok nocera 31 mas.

Ha nonsx ¢ xumuyeckum napom, o6paboTka NnpoBoAMnack caMoxogHbiM onpbickuBatenem M4040 ot
John Deere.

ArpoxXmMMmn4eckmii aHanma no4ys nposogunca npmbopom Stenon FarmLab — kaxgble 5 ra, Ha rnybuny
20cm.

"mybvHa oTbopa, cornacHo MeToANYECKUM yKasaHuaM, B ycroBusax npomssoactea 20-30 cm, NOCKONbKY
YCTaHOBMEHHbIE rpajaummn obecrneyYeHHOCTH aNeMeHTamMmn NuTaHns npmesidaHbl k cnosim 0- 20 n 20-40 cm, To
1 rnybuHy arpoxummnyeckoro obcrnenoBaHns cTouT yctaHasnmeaTtb Ha 0-20 cm.

Tun NOYBbI — KXKHbIA YEPHO3EM C NEPEXOACM B TEMHO-KALLUTAHOBLIE MOYBbI, MEXAHUYECKUIA COCTaB
NerkMm n cpeHuin CyrinmnHoK.

[na MOHUTOpPUHra 3aCOPEHHOCTMN NOCEBOB 1 ONpeaeneHns BMAOBOro COCTaBa COPHSKOB UCMOMNb30Banu
GecnunoTHbii netatenebHbii annapat (BrJ1A) Martice 300 RTK ot komnavum DJI, gns nocnegyrowero
anddepeHUMpoBaHHOIO BHECEHUS repOununaos.
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Pe3synbTathl

B 2023 rogy Ha nonsx HayyHo-npousBoacTBeHHOro LueHTpa «Eurasia Farm Innovations»,
(KocTaHavickas o6nacTb, [JeHUCOBCKMIA paioH) NpoBeAEHbI MEPOMPUATHS MO BHEAPEHWUIO 3IEMEHTOB TOYHOIO
3emnegenus.

BbinonHeHHble BUALI paboT:

- co3aaHbl UnpoBbie KapTbl C MOMOLLBI CNYTHMKOBOro npuemHuka StarFire 6000 n Operation Centre
ot John Deere (Eurasia Group).

- Cbemka nonen ¢ nomowbio GecnunoTHoro netatenbHoro annaparta (BIMJIA) Martice 300 RTK ot
komnaHum DJI gnst onpegeneHns 3acoOpeHHOCTH Nnonen;

- BbIMOJIHEH arpOXMMNYECKMIA aHanNn3 NoYB ¢ NoMoLLbio Npnbopa FarmLab ot Stenon.

- paspaboTaHbl kapTbl-3agaHusa ansa guddepeHUMpoBaHHOIO BHECEHUST YAOOPEHWIA.

[ns onpegeneHns BUOOBOro cocTaBa COPHSKOB UCMONb3oBanu nnatgopmy Taranis.

Taranis — aTo nnatdopma 4na onpefenieHns BUAOBOrO COCTaBa COPHSIKOB, onpeneneHns 6onesHen
KyNbTYpHbIX pacTeHWn, onpefeneHus BpeauTenen M nx NOBpEXAeHUs, Takke onpeaensieT HegoCTaTok
nuTaTenbHbIX BeLwecTs (PUCYHOK 1).

| Eurasia Farm innovations - Bogara - 89

PucyHok 1 — CbeMka COpHSKOB

Ha cHumkax nsobpaxeHbl Gerble KpY>KKM, YTO O3HAaYaeT OTCYTCTBUE COPHSIKOB, @ KpacHble yKa3biBaoT
Ha UX Hanuume (PUCYHOK 2).

C:TARANIS
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PucyHok 2 — OBHapyxeHne n ngeHtudmkaums CopHsKoB
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Ha cHuMKax KpacHblii LIBET 03HAYaeT, YTO Ha aHHOM y4acTKe OYEHb Marno COPHOW pacTUTENBHOCTH,
oKpacka B 3ereHblii LBETOM yKa3blBaeT Ha WX Hanmuue (pUcyHok 3).

i TARANIS
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PVICYHOK 3- Onpep,eneHme 3aCOpPEeHHOCTN nonA

Takke y4yeT 3acOpeHHOCTU MOonsi NMPOBOAWIICS Na3oMepHbIM (BM3yanbHbIM) METOAOM, A0 MoceBa
ropumubl. Y4YuUTbiBanucb BCe BUAblI COPHSKOB, 3aCOPEHHOCTb oueHuBanacb B 6annax: cpeaHun, (Il 6anna)
HeMHoro bonblue, YeM eUHUYHO.

Mpu cpaBHEHWM MNOMNYYEHHbIX AaHHbIX O 3aCOPEHHOCTWU MOMSi C MOMOLLbK Nporpammbl Taranis u
BM3yasibHbIM METOLOM MOMyYMnn NOATBEPXKAAOLME AaHHbIE, BUOOBOW COCTaB COPHSIKOB Obin npeacTaBneH
O[HONETHUMU 3MAKOBbLIMU COPHSIKAMM: OBCIOI 0ObIKHOBEHHbIW, NMPOCO KYPUHOE, LLETUHHUKM CU3bINA U 3eMeHbI
15-20 wT/M2, a TakKke KOPHEOTMNPLICKOBbLIE COPHSIKM BbHOHOK MONEBON, OCOT PO30BbLIN, Fropel; BblOHKOBbIN 2-3
WT/m2,

Ha onbiTHoM none Ne 97, nnowaabto 387,5 ra, 4nst oLEeHKM COCTOSAHUA NOYBbLI Nepes NoCeBOM ropyuLbI
BbINOSTHEH arpOXMMMNYECKNIA IKCNPECC aHan13 NoYBbl C NOMOLLLI ycTponcTea Stenon FarmLab. No meToguke
ONsi NONyYeHMs MakCUMarbHO TOYHBIX AaHHbIX, NOns 6blM pas3buTel HA aNieMeHTapHbIE y4acTku 5 ra (pUCyHok
4, 5).
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PucyHok 4 — Okcnpecc aHanua noys FarmLab PucyHok 5 — KapTa nonen nogeneHHble
Ha y4acTkm no 5 ra

Ha none Ne 97 onpegeneHo cogepxaHue MuHepanbHoro asota (Nmin), asota HutpatHoro (NOs)
(pucyHok 6), nogswxkHoro docgopa (P2 Os) (pucyHok 7), B cnoe 0-20 cm.
31



AYbIJILLAPYALUBIbLIK FbITIbIMAOAPDI

CENbCKOXO3AUCTBEHHBLIE HAYKU

PucyHok 6 CogepxaHue HutpaTtHoro a3ota NOs

20 1€ . AP 1 OpesiSie h Bmprov

PucyHok 7 — CogepxaHue nogsuxHoro docgopa P2 Os

Ha pucyHke 6 kpacHbiM LIBETOM BbIAENIEHO OYEHb HU3KOE COAEpXXaHWe B NMOYBE HUTPATHOro as3oTa,
XKEenTbiM LLBETOM NOKa3aHO ero cpeaHee copepykaHue.
Ha pucyHke 7, XenTbiM LIBETOM BbIOENIEHO HM3KOE COAEPXaHWe B NMoyBe MoaBwkHOro docdopa, a
3eneHbIM LIBETOM Noka3aHo cpegHee cogepxkaHue (P2 Os). Pe3ynbTathl arpoxuMmnyeckoro aHanuaa nons Ne97
3a 2023 r. npuBeeHbl B Tabnuvue 1.

Tabnuua 1 — CopepxaHme OCHOBHbIX 3NIEMEHTOB NUTaHUs B cnoe noyssl 0-20 cm, nepes NnoceBoM
(none Ne 97, 2023 r.)

Ne | MuHepanb- Asot ®doccop | rpynna | Josa P Hosa pH OpraHuyec-
HbI a30T HUTpaT- (P205), (P) K ammodpoca Koe

(Nmin), Hbl (N- MI/KP n.B./ra Kr/ra, noq BELeCcTBO
mr/Kr NOs), mr/kr nweHuuy MoYBbl

20 y/ra (SOM), %
1 0-11 5-10 45 v 21 40 73-79 2-14
2 >225 15-20 30 I 39 75 79-85 6-8
3 0-11 5-10 45 v 21 40 79-85 4-6
4 0-11 5-10 30 1 39 75 73-79 4-6
5 >22.5 10-15 15 Il 57 110 79-8.5 6—8
6 11-225 15-20 30 1 39 75 79-8.5 4-6
7 0-11 5-10 10 I 63 121 79-85 4-6
8 11-225 10-15 15 Il 57 110 79-85 4-6
9 >22.5 10-15 15 Il 57 110 79-8.5 4-6
10 11-225 10-15 45 v 21 40 79-8.5 4-6
11 11-22.5 15-20 60 \Y 3 0 79-85 4-6
12 11-225 5-10 15 Il 57 110 79-85 4-6
13 11-225 10-15 60 \Y 3 0 79-85 4-6
14 0-11 10-15 15 Il 57 110 79-8.5 4-6
15 | 11-22.5 10-15 15 Il 57 110 79-8.5 4-6
16 11-225 5-10 30 I 39 75 79-85 4-6
17 >225 10-15 15 Il 57 110 79-85 4-6
18 0-11 5-10 15 Il 57 110 7.3-79 4-6
19 11-225 5-10 60 \Y 3 0 79-85 4-6
20 0-11 0-5 45 v 21 40 79-8.5 2-4
21 0-11 5-10 30 I 39 75 7.3-79 4-6
22 11-225 > 20 15 Il 57 110 79-85 4-6
23 >225 0-5 15 Il 57 110 79-85 4-6
24 11-225 10-15 15 Il 57 110 79-8.5 4-6
25 | 11-225 15-20 15 Il 57 110 79-8.5 4-6
26 11-225 15-20 15 Il 57 110 7.9-85 4-6
27 >225 10-15 15 Il 57 110 79-85 4-6
28 0-11 5-10 15 Il 57 110 79-8.5 2-4
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MpopomxeHne Tadbnuubl 1

29 0-11 5-10 15 Il 57 110 7.3-79 2-4
30 11-22.5 10-15 15 Il 57 110 79-85 2-4
31 0-11 5-10 10 I 63 121 6.5-7.3 2-4
32 0-11 0-5 15 Il 57 110 7.3-79 2-4
33 0-11 10-15 10 I 63 121 79-85 2-4
34 11-22.5 10-15 10 I 63 121 7.3-79 2-4
35 | 11-225 10-15 15 Il 57 110 79-85 4-6
36 11-22.5 5-10 15 Il 57 110 79-85 2-4
37 11-22.5 5-10 15 Il 57 110 79-85 4-6
38 11-22.5 5-10 15 Il 57 110 79-85 4-6
39 11-22.5 15-20 15 Il 57 110 79-85 4-6
40 11-22.5 5-10 15 Il 57 110 79-85 2-4
41 11-22.5 5-10 15 Il 57 110 79-85 2-4
42 11-22.5 10-15 15 Il 57 110 79-85 4-6
43 11-22.5 10-15 15 Il 57 110 79-85 4-6
44 0-11 10-15 15 Il 57 110 79-85 2-4
45 | 11-22.5 10-15 30 1] 39 75 79-85 2-4
46 11-22.5 15-20 30 Il 39 75 79-85 4-6
47 >22.5 10-15 15 Il 57 110 7.3-79 2-4
48 11-22.5 5-10 10 I 63 121 79-85 2-4
49 0-11 5-10 10 I 63 121 6.5-7.3 2-4
50 0-11 0-5 30 1] 39 75 79-85 2-4
51 11-22.5 5-10 15 Il 57 110 79-85 4-6
52 11-22.5 5-10 15 Il 57 110 79-85 2-4
53 11-22.5 10-15 30 1] 39 75 7.3-79 2-4
54 >22.5 10-15 15 Il 57 110 79-85 6-8
55 >22.5 5-10 15 Il 57 110 79-85 4-6
56 11-22.5 5-10 30 Il 39 75 79-85 2-4
57 11-22.5 5-10 15 Il 57 110 79-85 4-6
58 11-22.5 5-10 15 Il 57 110 79-85 4-6
59 11-22.5 5-10 15 Il 57 110 79-85 2-4
60 11-22.5 5-10 15 Il 57 110 79-85 2-4
61 11-22.5 5-10 15 Il 57 110 79-85 4-6
62 >22.5 10-15 15 Il 57 110 79-85 4-6
63 11-22.5 0-5 15 Il 57 110 79-85 2-4
64 11-22.5 0-5 10 I 63 121 79-85 2-4
65 | 11-22.5 5-10 30 Il 39 75 79-85 2-4
66 0-11 0-5 15 Il 57 110 7.3-79 2-4
67 0-11 5-10 15 Il 57 110 7.3-79 2-4
68 11-22.5 10-15 15 Il 57 110 79-85 4-6
69 11-22.5 10-15 15 Il 57 110 79-85 2-4
70 11-22.5 10-15 15 Il 57 110 7.3-79 2-4
71 11-22.5 5-10 10 I 63 121 79-85 2-4
72 11-22.5 10-15 15 Il 57 110 79-85 2-4
73 0-11 0-5 30 1] 39 75 79-85 4-6
74 11-22.5 5-10 30 1] 39 75 79-85 2-4
75 | 11-225 10-15 15 Il 57 110 79-85 2-4
76 11-225 10-15 15 Il 57 110 79-85 2-4

O6c¢cyxaeHue. Mo obWENPUHATBIM AaHHbLIM, onTuManbsHoe cofepxxaHne NOsz He meHee 41-50 mr/kr
noyYBbl, TO MO AaHHbIM 2023 r. uccregyemMoe nosie NMeeT O4YeHb HU3KY 0DeCnevYeHHOCTb HATPATHOrO asoTa
B cnoe 0-20 cm (5-10 mr/kr no4Bsbl).
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CopepxaHve docdopa B noyse Aenutcs no rpynnam: | rpynna o3HavaeT HU3KOe cofepkaHue
docdopa B noyse, V rpynna BbiCOKoe cofepkaHue pocdopa Ha JaHHOM rnone.

Mo coaepxaHnio NoABMXKHOIO dpoccopa B NoYBe, CTOUT OTMETUTb, YTO 74% OT obLuen nnowaam nons
uMenu HM3ku yposeHb obecneuveHHocTmn (10-15 mr/kr), 17% cpeaHuii yposeHb (30-44%), Tonbko 9% umeeT
NOBbILLEHHOE U BbICOKOE CoAepXkaHune noasukHoro doccopa (45-60%).

Ha cHoBaHuM nony4eHHbIX AaHHbIX, COCTaBUNW KapTbl-3aaaHns Ansg amddepeHUMpoBaHHOro BHECEHWS
amMmmodpoca B OCEHHWW nepuod, ANs Nocneaylolen KynbTypbl B CeBOOGOpPOTE, MSATKOW MLUEHULUbI Mpu
nnaHupyemon ypoxanHoctu 20 u/ra.

Bce 06pasubl NMoyBbl MMENU peakuMio MOYBEHHOrO pacTBopa Onu3Kyld K HEWTparbHOW — cpegHe -
wenoynyto (7,3-8,5). lNo cogepxaHMO OpraHMYeCcKoro BeLlecTBa NoYBbl MMENN HU3KYH0 U CPEOHIO CTEMNeHb
obecneyeHHOCTU (2-6%).

Ha cnegywouwem 3Tane uCCNegoBaHMM MokKasaTeNb YPOXKAMHOCTM KOHTPOSbHbBIX y4acTKOB Obin
3adUKCMPOBaH C MOMOLLbIO CUCTEMbI KapTUpoBaHusa kombariHa John Deere (Tabnuua 2).

Tabnuua 2 — OkoHOMMYEecKas OLEHKAa MPUMMEHEHUSI 3NIEMEHTOB TOYHOrO 3emriedenusi Ha noceBax
ropunubl B TOO «Eurasia Farm Innovations», 2023 r.

MNokaszatenu MuHMManbHas TexHonorns
0e3 3M1eMeHTOB TOYHOrO C 3rieMeHTaMn TO4YHOro
3emnenenus 3emnenenus
YpoxanHocCTb, L/ra 13,4 16,8
Mpnbaeka, L/ra - 3,4
LleHa peanunsauuun 1 u, TeHre 27000 27000
CtoumocTb Bcen npogykumm c 1 ra, 361800 453600
TEHre
CTOoMMOCTb AOMNONHUTENBHOWN - 91800
npogykuum ¢ 1ra, TeHre
MaTepuanbHo AeHexHble 3aTpaTbl Ha 1 64800 51840
ra, TeHre
CebectommocTb 1L, TEHre 4836 3086
[MpubbLINb, TeHre 297000 401760
YpoBeHb peHTabensHocTH, % 458,3 775,0

MpumeyaHue: LieHa 1 TOHHbI ropuunubl xenTton B 2023r. coctasuna 270 000 Tr. (600 fonnapos/ToHHA).

Mpu cpaBHEHUW MOSYYEHHbIX OAHHBLIX, CPEOHSAS YPOXaNHOCTb 6e3 NpUMEHEHUT 3IEMEHTOB TOYHOTO
3emMnegenus coctaeuna 13,4 u/ra, B BapnaHTe ¢ arieMeHTaMu TovHoro 3emnegenuvsa — 16,8 u/ra. Cnepoea-
TEnNbHO, CyLEeCTBEHHYIO0 NpubaBKy ypoxas nokasana TEXHONorus TouHoro 3emnegenus Ha 20,2%.

Nyywunm c 3KOHOMWYECKOW TOYKM 3peHuss Obll BapuaHT C MNPUMEHEHVWEM 3NEMEHTOB TOYHOMO
semnegenusi. Npubbinb ¢ 0O4HOro rekTapa ¢ npumMeHeHem amddepeHUMpoBaHHOro BHeCEHUS yo00peHuin 1
nectuunaoe coctasuna 401760 Tr, 4to npesbicnno Ha 104760 Tr, KOHTPONbHbLIA BapuaHT 6e3 NpMMeHeHUs
3MeMeHTOB TOYHOrO 3emnenenusi. YpoBeHb peHTabenbHocTn coctaBun 775%.

3aknio4yeHue

Takmm o6pasom, B 2023 r. B ycnoBusix TOO HIL, «Eurasia Farm Innovations» npoBegeHbl
MEpOonpuATMA MO BHEOPEHWI0 3MEMEHTOB TOYHOro 3emnedenvs — AunddepeHunpoBaHHOE BHeCeHWe
MUHeparnbHbix yaobpeHui. o pesynbTatam arpoxmmmyeckoro obcnenosaHus noysbl B crioe 0-20 cm Ha
OMbITHOM MOJiEe BLISBUMM OYEHb HU3KYKD 06ECne4YeHHOCTb HUTPaTHBIM a3o0ToM (5-10 MI/Kr mouyBbl); HU3KYHO
cTeneHb obecnevyeHHOCTM NoaBWKHBIM dhocchopom 74% ncecnegyemoro nons.

Mo pesynbTataM arpoxXMMMYecKMx WCCNedoBaHWA W onpefeneHns BUOOBOrO COCTaBa COPHSIKOB
COCTaBleHbl TEXHUYECKME 3ajaHusi, Ha OCHOBaHMM KOTOpbIX OyaeT npoBoauTcs AvdepeHuMpoBaHHOe
BHECEHWE MUHEeparbHbIX YyA0OPEHNIA U NECTULMOOB Ha KaXablA SreMEeHTapHbIA y4acToK B 3aBUCUMOCTU OT
noTpebHOCTM U NPOAYKTUBHOCTN.

A Tarke MOXHO caenaTtb BblBOAbI, YTO TEXHOMOMMSA BO3AENbIBAHNUS KyNbTYp C 3IEMEHTAMWU TOYHOIO
3emrnegenust cnocobcTByeT COKpaLLEHMIO PacXxo40B U MOBbILLIEHUIO YPOXKaNHOCTY.
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fbinbiMu makanada spmypni macindepmeH cyrapy KesiHoeai bypbiw xoHe baknaxaH dakblndapbiHbIH
cy0Obl natdanaHy KoaghghuyueHmiH sepmmey Homuxxenepi kenmipinaeH.AybinwapyalbifbifbIHbIH CyFapmarbs!
eeiHwiniei cyrapmaribi cyObl Xofapbl Mesuwepde mymbiHaobl. AybiiwapyaubiibiK 0akbiidapbiHa 6epinemiH
cyObl yHemOey MakcambiHOa muimOi cyrapy macindepiMmeH mexHukanapbl KosdaHbinaosbl. [akbindapObiH
cyObl natidanaHybl opmypsi 60s1bin kenedi xoHe 051 mypii kKepcemkiwmepae batinaHbicmbi 601adkl. FbinbiMu-
3epmmey XyMbiICbIHa asblHFaH Oypbil xoHe baknaxaH Oakblndapbl Xui ecipinemiH dakbindap KamapbiHa
xamaobl. CoHfbl Xblndapbl amarsnfaH O0akbiidap albiK maHarima XoHe Xbifibbkalida mamwbiiamsin
cyrapblnbin kenedi. 3epmmey xymbicbiHOa bypbiul XoHe baknaxaH Oakbindapbl alWbliK maHarnma Kewem
apkbinbl  ecipindi xoHe osiap Xylekmer, mamuwbliambin cyFapbliidbl. KekeHic 0OakblndapblHbiH CyObi
natidanaHy KoaghghuuyeHmiH aHbiKmay andbiHda onapdbiH Xarnbi cyObl natidanaHybl MEH opmatwia maynikmik
cy natidanaHyblnapbl aHbikmanobl. Bypbiw xoHe 6aknaxaH dakblndapbiHbiH Xarrnbl cyObi natidanaHybl MEH
opmawa maynikmik cydbl natidanaHybl mamwbiiamsbinl cyfapy HyckacbiHla memeH 60510bi. KekeHic
OakbindapbiHbIH eciMOik Guikmiei mamuwblnameinl cyrapy HyckacbiHOa +4+5 cm-ce Xorapbl 60sFaHObIfbI
aHbiKkmandsl. Xyliekmen cyrapy HycKacbiHOa KeKeHIC OakblndapblHbiH cy natdanaHy KoagguyueHmi
bypbiwuma 40 m3/y 6ornca, 6aknaxaHda 21 M3/ 60510b1, mamiibliamsin cyrapy HyckacbiHOa 6y Kkepcemekiw
bypbiuma 20,8 mM3/u, 6aknaxaHda 11,2 M3/y. Tamwbiman cyrapy HyckacbiHOa OakbliidapibiH cy natidanaHy
koaghcbuyueHmi 9,8-19 mM3/y (47-52%) memeH 60s1FaHObIFbI @aHbIKMAaOhbI.
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