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BBEAEHHUE

Pemenre mpomOBONBCTBEHHON TPOOJIEMBI B COBPEMEHHBIX YCIOBHSX
onpeeNseTcs, IPexIe BCEro, YpoBHEM pPa3BUTHUsI 3€pHOBOTO Mpou3BojcTBa. OT
HEro BO MHOTOM 3aBUCHUT HE TOJIBKO d()DPEKTUBHOCTH (HYYHKIIMOHUPOBAHUS BCETO
arpoNpOMBIIIIEHHOTO KOMIUJIEKCa, HO M YPOBEHb KU3HM HaceneHus Poccuiickoi
denepanuu (Antyxos, Bactotun, 2002).

C 1enpio MOBBINICHHUS MPOAYKTHBHOCTH 3€PHOBBIX KYJBTYp OTACIBHO U B
ceBOOOOPOTE C BHECEHHEM PA3IMYHBIX HOPM YJOOpEHUN U MPHUEMOB OCHOBHOMU
oOpaboTku mouBsl B Pecnybnuke TaTtapcTaH 3aHMMAaiuCh MHOTHE y4Y€HBIE, TaKHUe
kak 3uranmuH, Jlotdymiun, Munymes, MartomuH, CamuxoB, TanaHoB,
[Mavixyraunos, [lapunos, Tananos, @PomuH, Xanees u ap.

OpHako mepen arpompONPOMBIITUICHHBIM KOMITJIEKCOM CTOWMT TOCTOSTHHAS
3aJlaya Ha TOBBIIIEHWE TMPOAYKTUBHOCTH PACTEHUS C  OJHOBPEMEHHBIM
MOBBINICHUEM ITOYBEHHOTO TIOOPOAMS M COXPAHCHUEM OKPYKAIOMIEH CPEIbl.

SIpoBas neHnna sABIAETCs LEHHENIEH 36pPHOBOM KyJIbTypou B mupe. U s
MOJIy4eHHS] BHICOKOKaY€CTBEHHOI'O YPOsKasl 3epHa, MPUTOAHOTO AJi XJIeOoneueHus
HE00X0IMMO COATaHCHPOBAHHOE MUHEPATBHOE TUTAHNUE PACTCHHIA.

J1J1st IoJTy4eHust BBICOKMX YPOXKaeB IPOBOM MIIIEHUIIBI C XOPOIITUM Ka4eCTBOM
3epHa, MPUTOJHOTO JJiA XJIEOOMEYEeHHs, BO3MOXKHO TOJBKO TMPU BBICOKOM
IJIOJIOPOJANU TIOUB, ITOCEB BBICOKOKJIACCHBIMU CEMEHAMHU aJaNTUPOBAHHBIX K
MOYBEHHO-KJIUMATUYECKUM YCJIIOBHMSIM BHEIIHEH Cpelbl, YCTOMYMBOCTH HX K
pa3sTUYHBIM CTpECCaM W TMOPAKEHHOCTH PACTCHHA K OOJE3HSM, 3aCOPECHHOCTH
MTOCEBOB M BHECEHHUIO COATaHCUPOBAHHBIX 103 MUHEPATBHBIX YI00PCHHUIA.

[ToaTOMY 11€/IbIO0 HAIIMX KCCIEAOBAHUM SIBISUIOCH BHECEHHIO MUHEPAIbHBIX
yIOOpeHU 71 YIY4IICHUS MHUHEPAIbHOTO TUTAHUS PACTCHHM, TOBBIIMICHUS

YpOXKaWHOCTH U KauecTBa 3€pHa sIPOBOM MIIICHUIIbI
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I')TABA 1. OB30OP JIMTEPATYPbBI

B coBpeMEHHBIX YCIOBHUSX CEIbCKOXO3SIMCTBEHHOTO  IPOU3BOJICTBA
aKTyaJbHa npobiiema MIOBBILICHUS IIPOAYKTUBHOCTH " KayecTBa
CEJIbCKOXO03SIMCTBEHHOU MPOAYKIIUH.

[Tpu obecnieueHnn HaceneHUus HEOOXOJUMbIM 00bEMOM MPOAYKTOB MUTAHUS
3Ha4MMas POJIb OTBOJAUTCS YBEIWYEHHUIO IPOU3BOAUTEIBHOCTH W3TOTOBJICHHUS U
VIYUIICHUIO KayecTBa MNPOAYKIMU. BaXHbIM MOMEHTOM HWHTEHCU(PUKALUU
CEJIbCKOXO3SIMCTBEHHOTO M3TOTOBJICHUS CUMTAETCS XUMH3alHsl, a HWMEHHO,
OoOILIMPHOE UCIOJIb30BaHWE YJIOOpEHU U CpeacTB OOOPOHBI pacTEHUH OT
BpPEIOHOCHBIX OMO(aKTOPOB.

Ya006peHus MMEIOT CBOMCTBO MOBBIIIATH YPOXKAMHOCTH KYJIbTYp U TEM
CaMbIM M3MEHSIOT B HHUX COJEp)KaHUE caxapoB, OEJIKOB, JKUPOB, Kpaxmaja U
30JIbHBIX  DJIEMEHTOB, KOTOpBIE  CIy’)KaT  BaXKHOM  BBICOKOKAYECTBEHHOU
XapaKTEPUCTUKON TOBAPOB MUTAaHUS. 3HAYUT, PABUIIBHOE JIEHCTBEHHOE BHECEHUE
yIOOpeHuil CcoAeNCTBYeT Kak HJisi TOJYy4YEHUs] BbICOYAMILIEro ypoxKas, Tak Hu
yiyuiienuto ero kadectsa (Kucens B. 1., 1999).

HccenenoBaHo BO3AEHCTBUE JOJTOBPEMEHHOIO HCIIOJIB30BaHUS CPENCTB
XUMHU3alMd Ha YPOKAMHOCTP M KavyeCcTBO SPOBOM IMIIEHWIIBI M OBCa B
JU3UMETPUYECKOM OIIBITE, BBINOJHEHHOM Ha 4YEPHO3€ME, BBIIIEIOYEHHOM
Pecniy6nuku MopaoBuu. 3agaya mnpeicTaBiIeHHOM pabOThl — UCCIEIOBaHUE
BO3/ICICTBHUSI BCEBO3MOXKHBIX 103 MUHEPAJIbHBIX yIOOpEHUI M CPEICTB 3alUTHI
pacTeHUN Ha YPOKAWUHOCTh U KAYECTBO SPOBOU IIICHUIBI U OBCA HA YEPHO3EME,
BBILIEJIOYEHHOM B YCIIOBHUSX JIM3UMETPUUYECKOTO OIBITA. YCTAaHOBJIEHO, YTO
BBICOKHE J103bI MUHEPAJIBHBIX yJOOPEHHI B KOMILJIEKCE CO CPEICTBAMHU 3aIUTHI
pacTeHUil COAEHCTBOBAIMN YBEJINUYCHHUIO YPOKAUHOCTU SIPOBOM MIIeHUIBI Ha 48 %,
oBca - Ha 86 %. Mcmonp3oBaHue ymoOpeHHA TMOBJIEKIO 3a COOOW yBEIMUYEHUE
collepikaHus Oenka B HUCCIENyeMbIX KynbTypax. OOpaOoTka CeMSH U IMOCEBOB
CpPEACTBAMM 3alllUThl PACTEHUW CYLIECTBEHHOTO BIIMSAHUS HA KaueCTBEHHbBIC

XapaKTEPUCTUKHU He oka3ana (3amoraeBa H. A., 2014).



SpoBas nmenuna (Msrkas) M3 roga B rojl BO3JENBIBAETCS HA OOIIMPHBIX
wiomwaasx B OpenOyprckod obnactu. st Toro, 4roObl MOJYYUTh BBICOKHM U
CTaOWUIIBHBIA ypokall HEOOXOAMMO BHOCHUTH MO SIPOBYIO MSTKYIO MIICHUILY
MUHEpaJIbHbIe yaoOpeHus. beimu mpoBeaeHbl uccienoBanus 3a 2016-2018 rr.
JlanHple ObUIM TIOJMyYEHBI B CTAI[MIOHAPHOM OHKCIEPUMEHTE, B X0/ KOTOPOTO
U3y4aJIOCh  BIIMSHHE CHCTEMAaTHYECKOIO MCHOJB30BaHUS  PA3JIMYHBIX 103
MUHEpaIbHBIX YAOOPEHUI MPU MX OCHOBHOM BHECEHHHM Ha YpOXKAWHOCTH SPOBOMU
MATKOW muueHunpl. [loneBble AKCIEPUMEHTHl NPOBOAWIA HA SPOBOM MATKOU
neHuIe copra Yuutenb. MuHepaabHble YI0OpEHUs MOJI0KUTEIBHO MOBIUSIIN Ha
ypoxaiHoCTh. B cpemnem 3a 3 roma ucciemnoBaHWA HAWOOJbINAS YPOXKAWHOCTD
3epHa sipoBoi Msirkoit mmeHunsl 11,4 u 11,1 11 ¢ 1 ra momydeHa cOOTBETCTBEHHO Ha
BapuaHTax NgoP30Ka 11 NysPsKjo (Enmucees B. U., 2018).

B 3acynumBoii crenu [1oBokbs Ha YepHO3EME F0KHOM ObUIM MPOBEACHBI
onbIThl. [lo MaHHBIM oOmbITAa MUHEpaIbHbIE YAOOPEHUS XOpOIIO BIHUSAJIM Ha
COZEpKaHUE B MOYBE JOCTYHHBIX JJIsi pacTteHul coeaquHenud N u P,Os. B rogpi,
KOI'JIa BJard MHOT'O, KOJMYECTBO HUTPATHOIO a30Ta U JOCTYHHBIX JUJISl pACTEHUI
docdaToB yBenuuuBasioch. B 3acylnuiMBble ToJibl HA000POT — MOHMXKAIOCH.
Bnusinue a3oTHbIX U (HOCHOpPHBIX yI0OpEHU HA ypOKaWHOCTh O3UMOM U SIPOBOM
NIIEHULBL, IPOBOTO STYMEHS, OBCA U 3€JIEHON KYKYPY3bl YCHIIUIIOCH B CE30H JT0XK/IEH.
B 3acynumBsie 10161 3 (HEKTUBHOCTh YAOOPEHUN CHU3UIIACH 110 BCEM KYJIbTYpaM.
MakcruMyM 3epHOBBIX KYJIbTYp OT yA0OpeHUi ObLIO MOJIyYeHO Ha sTUYMEHE U OBCE,
MUHHMAJILHO - Ha SIPOBOM MilleHuIIe. AHAJIOTMYHBIM 00pa30M U3MEHUIIACh oriata 1
KWjiorpamMmMa JIeHCTBYIOIIETO BEIIECTBA YJIOOpPEHUN 3E€pHOBOM  KYJIBTYPOM.
Y cTaHOBIIEHO MOJIOKUTENBHOE BIMSHUE a30THBIX U @30THO-(oCc(aTHBIX YI00OpEHHMI
Ha cojiepkaHue Oelika B 371aKaX BCEX M3YUYEHHBIX KYJIbTYp. SIpoBOii SslYMEHb U OBEC,
KOTOpbIe ObUTM yIOOpPEHBI, Nl PE3ylbTaThl O BHICOKOM HAKOIUICHWH Oelika B
ypoxae (IIponbko B., 2009).

HccnenoBanusi mpoBOAWIMCH HA MHOTOJIETHEM CTAal[MOHApE C YAOOPEHUSIMU
no cxeme ['eorpaduueckoit cetu BUY A, cozgannoii B 1972 rony na OpenOyprckoit

00JIaCTHOM TOCYJaPCTBEHHOM CEIBCKOXO3IMCTBEHHON OMBITHOM CTaHIIUU (CETOIHS
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Open6yprckuit HUMCX Poccenbxo3akageMun) B MATUIIOIBHOM CEBOOOOPOTE: map,
03UMas pOXb, ApOBas TBEpas MIIEHUIIA, POCO, ApoBasi MArkas miieHuna. OObeKT
uccienoBanus - sipoBas TBEpAas mienuia Opendyprekas 21. Cxema onbita: 1. bes
ynoopenuit (kontpoisib), 2. NPy, 3. NiK,;, 4. PiK;, 5. N\PK;, 6. N,P,K,, 7.
No.sPo,5Ko s, 8. N2P1 Ky, 9. N1P2Kj, 10. P,K; B 3amac + N, kax et roa. lar qo3 aist
spoBoil TBEpAOU mmeHuIbl: azota — 40, docdhopa 40, xamus 20 xr Ha 1 ra.
Y 106peHus BHOCWIM OCEHBIO 1o Bemaiiky. [louBa — 4epHO3EM OOBIKHOBEHHBIM,
conepxanue rymyca B cioe 0-30 cm — 4,74-5,5%, obmero azora — 0,17-0,21%, pH
—7,2-7,3, noasuwxHoro docdopa (mo Mauuruny) — 2,3-2,8 Mr, 0OMEHHOTO KaJus —
26,7-38,4 mr Ha 100 r mouBsl. BapuanTel, B KOTOpbIE BHOCHUIU YAOOpEHHS,
YBEJIMYWIA BO3MOKHOCThH TIOJIYYCHHSI 3epHa 0o0Jiee BBICOKOTO KadecTBa C TOUYKH
3peHust cojaepxkaHusi Oeika. B KoinMyecTBe HAWIYUYIIMX OKAa3aIMCh 3 BapUaHTA:
N80P80K40, N80P40K20 n N80P260K140, KOTOPbIC oOecrieunn Cl)OpMI/IpOBaHI/Ie 3CpHa
nepBoro copta 3a 3 roaa onsita (75% JieT) U BTOpOro copta - 3a ojuH rox (25%
net). Yerbipe BapuaHTa (NaoPao, NaoKoo, NaogPsoKao 1 NaoPgoKzo) obecneunBarot
MOJIyYEHHE 3€pHa MEPBOro Kjacca ¢ BEpOITHOCTBIO 25% meT, BToporo — 50% et u
TpeTbero — 25% ner. HaumeHblMil 11aHC MOJYyYEHHUS BBICOKOKJIACCHOTO 3€pHa
xapakTeper misa GoHoB NagP20K1y (75% xmacca 2 roma u 25% kimacca 4 roma) u
P40K20 (50% xnacca 2 roga, 3 u 4 knacca 25% roga.) (KproukoB A. I'., Enucees B.
., A6apammtos P. P., 2012).

B Upkytckoit obnactu ObLIM MPOBENEHBI WCCIEIOBAHUS ISl U3YUYCHHS
(bu3HYeCcKO-XMMUYECKUX MOKa3aTesel KauecTBa 3epHa spoBoii mieHusl. B padore
MIPEICTABIICHBI PE3YyJIbTaThl UCCIEAOBAHUI cTereHn (OPMUPOBAHUS 3€pHA SIPOBOU
MIIEHULbI copTa «bypsTCKas» B SKOJOTMYECKUX YCIOBUSIX MPEIOCTaBICHHOIO
apeasia. Y CTaHOBJIEHO, YTO TTOCTOSIHHOE MCIOJIb30BaHNE MUHEPAJIbHBIX YA0OpEHUN
noJ, SIPOBYIO MIIEHHUIY cOpTa BypsTCKas OCTHUCTasi OKa3bIBAa€T MOJIOKUTEIBHOE
Bo3jeiicTBUe Ha ¢pusndeckue (Macca 1000 3epeH, HaTypa 3epHaA, CTEKJIOBUIHOCTH) U
XUMUYECKHE (KOJIMYECTBO M KAdyeCTBO KJIEMKOBMHBI) IOKa3aTeId KayecTBa.
HaubGonpmas macca 1000 3epen Obuta monydena npu BHeceHUH Pay 11 NgoP4oKeo, a

XapaKTCPUCTUKKU HATypbl 3€PpHA U CTCKIOBHUAHOCTHU - B BAPHAHTC C BHCCCHHEM



KOMIUIEKCa MUHepalbHbIX ynoopenuin (Kmumenko H. H., A6pamora M. H.,
Kysnenosa E. H., 2019).

Ha cepoii necnoit mouBe BepxHeBomkbs uccienoBaHa 3(PQPEKTUBHOCTD
JPOOHBIX MOAKOPMOK PA3IMYHBIMU BHJIaMU a30THBIX yIOOPEHUI U BO3MOKHOCTD
UCIOJIb30BaHUs a30(ocku, oboramerHo MukposnemenTamu (Co, Zn u Mn), nis
COBEPILECHCTBOBAHUS TEXHOJIOTMYECKUX KAayeCTB 3€pHA SIPOBOM MILEHULBI Jlaaps.
[Ipu mpoBeeHUN paHHUX MOJKOPMOK aMMHAYHOM CETUTPON U MOYEBUHOM, OoJiee
NO3JHUX IMOJKOPMOK AMMHUAYHOW CEIUTPOM, MO COMNOCTABIECHUIO C KOHTPOJIEM,
IPOUCXOIUIIO YBEIIMYEHUE KOJUYECTBA COXPAHUBILIUXCS K YOOpKE pacTeHUU U
IPUPOCTA CyXOT'0 BEIIECTBA. DTO MPUBEJO K MOBBILIEHUIO YPOXKAHHOCTH KYJIBTYPbI
¢ 31,0 no 35,6 i/ra. 1o cpaBHEHUIO C BHECEHUEM a30Ta B OJIKOPMKH B JUIUTEIHHOM
ONBITE, MpUMEHEHNE Ny TOJ MPEANOCEBHYIO KyiabTuBaluio U P4 K49 oceHbro non
Bcramky Ha 20-22 cM pocT ypoKalHOCTH SIpOBOM MieHHIbl coctaBuia 17,0 1y/ra.
[ToBepxHocTHOE npuMeHeHue Ngp B cocTaBe a30(poCKH ¢ MUKpPO3JIEMEHTaMHU B (ha3bl
KYIIEHUS ¥ BBIX0/1a B TPYOKY YBEJIIMUMBAJIO YPOKaHOCTh 3€pHA MIIICHUIIbI Ha 2,1 1
3,8 wra. [lonkopMKH aMMHaYHOM CEIUTPON M MOUYEBHHOM, a €Ille IOBEPXHOCTHOE
BHECEHHE a30()OCKH MOBBIIIAJIO coJiepkaHue ceiporo Oenka ¢ 10,2 no 12,9%, ceipoit
KJIeiKkoBUHBI - ¢ 21,0 1o 25,1%. CoxnepxaHue ChIpoil KIEMKOBUHBI 3TU NPHUEMBI
YBEJIIMYUBAIN CYIIECTBEHHO cia0ee, YeM MPUMEHEHHE IOJIHOTO MHUHEPaIbHOTO
yI00peHusi B MHOTOJIETHEM ormbITe. 110 BIMSHUIO HA HATYypy M CTEKJIOBUAHOCTH
3epHa OoJiee IIeHHBIM y00penueM Onuia azodocka ¢ Zn u Mn.

SpoBas nueHUNA ABISIETCS OJHUM U3 CaMbIX BaXKHBIX 36pPHOBBIX KYJIbTYp B
3acynuinBoM 3aBoipkbe. B I[loBoinkckom HMMCC B HacTosiiiee Bpemsi BbIBEAECHBI
BBICOKONIPOAYKTUBHBIE COpTa SApPOBOM NIIEHUIBI C XO3SMCTBEHHO-LIEHHBIMU
npU3Hakamu, oOJajaroue KOMIUIEKCHOW (TpYIIOBOM) YCTOWYUBOCTBIO K
CTpeccOoBBIM (pakTOpaM B yCINOBHSX 3aBOJDKbA. Llenbro mccienoBaHuii SBIISIIOCH
M3YYEHHE BOIPOCAa ONTHUMHU3ALMU MHUTAHUSA, NPU CHUCTEMATUYECKOM BHECEHUU
pPa3IMYHBIX 703 TOJHBIX MHHEpPAIbHBIX YAOOpPEHUH, cOopTa SPOBOW MIIEHUIIbI
Kunenbckast HUBa B YCIOBUSX 3aCYLIMBOTO 3aBOJKbS. Y CTAHOBJIEHA 3aBUCUMOCTD

I'TK u moka3zaresiel ypo>KailHOCTU SIpOBOM MIIEHUIBI KUHENbCKass HUBA: MX



CONPsKEHHOCTh B MIOHE ObLIa CpeIHEHW, B Mae-UIOHE - BBICOKOW. B ycrmoBusx
3aBOJDKbS COPT XOpPOIIO OT3bIBAETCS HAa BHECEHUE TMOJHBIX MHUHEPAIbHBIX
ynoopenuii, noBsimas Ha 29-41% ypoxkallHOCTh M ymydIlias KadyecTBO 3€pHa.
OnTumanbpHOM Oka3anach g03a azora 90 kxr /ra, pocdopa 60 kr/ra, kamus 30 kr/ra
(Xpamuos U. @., Xycannos M. b., 2009).

[Tpumenenue a30THBIX yAOOpeHUU sBIsSeTCS 3(PPEKTUBHBIM MPUEMOM IS
COBEPILIEHCTBOBAHMS MOJIbEMA U CTAHOBJIEHUS pacTeHuid. [IpeacTaBieHbl BHIBOIbI
uccienoBanuii no nzydyenuto BaussHusg NH4NOs Ha ypokailHOCTh M Kau€CTBO 3€pHa
sspoBoii meHu1sl copta [Ipruokckas B ycnoBusix Koctpomckoit o6nactu. OTmMedeHo
MOJIOKUTENIBHOE BIIUSIHUE aMMUAYHOW CEIUTPhI HA ypoxaiHocTh 3epHa (oT 0,40
T/ra 10 0,74 T/Ta COOTBETCTBEHHO, MO CPaBHEHHUIO C KOHTpoJieM). M3meHeHue
MUTATEIBHOTO PEKMMA MOYBbI IPU BHECEHUU yJIOOPEHUIA OKa3bIBAET BIUSHUE U HA
kauectBo 3epHa. Coxpepxanue ob6mero Oenka yBenwmumwioch 10 11,93%,
CTEKJIOBUIHOCTH - 10 67%, macca 1000 3€peH - no 38 r, kieiikoBuHa - 10 28,6%. Ha
OCHOBaHUM MPOBEAEHHBIX HCCIEAOBAHUM MOMXHO OTMETUTh NEPCHEKTUBHOCTH
WCIIOJb30BaHUS AMMUAYHOMN CETUTPBI.

BriBoabl MccneAoBaHMI MO HMCCIENOBAHUIO BO3JECUCTBUS MHUHEPAIbHBIX
yIOOpeHui Ha TOAbEM, CTAHOBJICHUE PACTCHUIN U CTPYKTYPY YPOKAMHOCTH HOBBIX
COPTOB SIPOBOI MIIEHUIIBI, CO3/TAaHHBIX B OTJEJIE CEJEKIIUU CEIbCKOXO035IMCTBEHHBIX
kynbeTyp Hpkyrckoro HUMCX. B wutore wuccineqoBaHui yCTAHOBJIEHO, 4YTO
MUHEpaIbHBIC YIOOPEHHUS OKA3bIBAIOT 3HAYUTEIIHPHOE BIMSIHUE HA POCT M Pa3BUTHE
pacTeHui U3y4yaeMbIX COPTOB MIIEHUIBL. [Ipyu BHECEHUH a30THBIX YI00pEHUH B 103€
30 xr 1. B. Ha 1 ra BBICOTA pacTEHUI MOBBIIIAETCA Ha 3,8-5,2 CM, a C yBEIIMUYCHUEM
KOJM4ecTBa a3ora 10 60 Kr 1.B./ra JaHHBINA TTOKa3aTelb pacTeT emé Ha 2,6-4,3 cM.
HaunGoubinast BbICOTa pacTEHUH MIIEHUIBI OTMEUEHA MPY MPUMEHEHUH TYKOB B J103€
Ha TUIaHHpyeMylo ypoxkaiiHocTh 4,0 1/ra. bonee BbicOKui cTebenb MMEET COpT
“TynyHckasa 117, y ocTaJIbHBIX COPTOB 3TOT MOKa3aTellb HECKOJIbKO HUke. [Ipu
BHECEHMM OJIHMX a30THBIX YJIOOpEHUN TNEepHoJ| BEreTallMd COPTOB MIICHUIIbI
ynnuHsercss Ha 2-4 nHa. JloGaBinenue Kk HUM (GOCPOPHBIX M KATUHHBIX TYKOB

YMEHBIIAET CPOKU CO3peBaHMs pacTeHuM Ha 1-3 nHA. bonee MIMHHBIN nepuoa
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Bereranuu oTMeueH y copta “TynyHckas 117, MuHepaibHble ymoOpeHuUs
MOBBIIAIOT BBDKMBAEMOCTh PACTEHUM HOBBIX COpTOB muieHuubl Ha 4,9-11,1 %.
Haubonbiias 4McneHHOCTh COXPAaHUBIIMXCS PAacTEHUM K yOopke HaOIi0Jaoch B
BAPUAHTE C UCIOJb30BaHUEM TYKOB B 1103€ NooPeoKe M Ha mmaHupyemytro
ypoxxaitHocTh 4,0 T/ra. MuHepanbHble yTOOpEHHS MOJIOKHUTEIHHO BIHSIOT Ha
U3MEHEHHUE 3JIEMEHTOB CTPYKTYPBI YPOKaMHOCTH. Y CTAHOBJIEHO, COOCTBEHHO, YTO
C YBEJIMYEHHUEM 103 YAO0OPEHUN BO3PACTAET YUCIECHHOCTh KOJOCKOB M KOJIMYECTBO
3€peH B Kojoce, MHOkecTBO 1000 3€peH. bonee BbICOKME MOKa3aTean CTPYKTYpPbI
YPOKallHOCTH COPTOB IILIECHMIIbI JTOCTUTAIOTCS IIPU BHECEHUUM TYKOB Ha
IUTAHUPpYEMYIO0 yposkaiiHOCTb 4,0 T/ra 3epHa ([satnosa O. I'., Pazuna A. A., 2018).

Kamuit BakeH I ONTUMAIBHOTO POCTAa PACTEHHM, IOJYyYEHHUS BBICOKHMX
YpOKaeB, a TAaK¥Ke IS OANEPIKAHUS TUI0JOPOINS MOYB.

ITo pe3ynbraTtam onwiToB (B.W. Hukutumena u np., 1996), noinydeHHbIx Ha
CEephIX JIECHBIX II0YBAX W TUIWYHBIX YEPHO3EMAX BBIABIECHO, YTO IIpHU
CHUCTEMAaTUYECKOM BHECEHUHU a30TUCTBIX U (PocPOopHBIX yH0OpeHUi, BBHICOKHE
ypOKau CEIbCKOXO3UCTBEHHBIX KYJIbTYp MOXXHO MOJYYUTh NMPU MOOMIHM3AINH
3amacoB B IIOYBE KaJusl.

I''H. bensieB (2005) cuurtaer, 4TO €ClAM B MOYBE HAXOAUTCS ONTHUMAIIBHOE
CoJlep’KaHuEe KaMWHBIX ynoOpeHHuil, TO pacTeHus OyIyT HCIOJIb30BaTh MEHBIIE
BJIard U HAMHOT'O KOHOMHEE €€ HUCII0JIb30BaTh. DTO 03HAYAET, YTO HY>KHO I'PAMOTHO
paccuuThIBaTh OalaHC Kallis U BHOCUTH JIOMYCTUMBIE JO3bl KATMUHBIX y10OpEHUI.
Ho 3mech 04eHb BaKHO YUYMTBHIBATH NOCTYIUIEHME W HCHOJIB30BAHHUE KaJldd M3
HaBo3a. Ha mouBax TsSXKeno-rpaHyJOMETPHUYECKOIO COCTAaBA BO3MOKHO BHECEHUE
KaJTUIHBIX yAOOpeHud B 3amac Ha 4eTbipe roja. [Ipm mpuMeHeHUHM KaluWHBIX
yI00peHuil B ceBOOOOPOTE HEMOCPEACTBEHHO C YUYE€TOM COCTaBa BO3/EJIbIBAEMBIX
KyJbTyp TO3BOJIUT 00Jee HSKOHOMHO 3a/IeMCTBOBATH CEIbCKOXO3SICTBEHHYIO
TEXHUKY, MECTA Ha CKJIAJICKUX TOMEIICHUSAX U T.J.

JIOCTYTHOCTh KaTUMWHBIX YI0OPEHUH JIJ1s1 paCTEHUM B 3HAUUTEILHON CTENEHU
oOycnaBnuBaeTcsl xapakrepoMm ux Tpancopmaiuu B nouse. B.B. Kunun, C.IL

Topmmmn (2005) npunuid K BBIBOAY, YTO MPH BHECEHUHM KAIMMHBIX YI00pEHHI,
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3HaUMUTENbHA €ro 4acThb (DUKCUPYETCSs B IIOYBE TJMHUCTHIMU MHUHEpaIaMH,
CJIeI0BaTeNbHO, KOA(PUIMEHTH MCIOJIb30BaHUS Kanus peako aocturaer 60%.
Ecniu npunepxxuBatbes oOmIEro 3akoHa JeWCTBUs Jr000r0  dakrtopa, TO
KO3 PUIIMEHThl HCMOIB30BAHUSI Kajdusi JOJKHBI OBITh MEHbIIE, YeM J03bl
yIOOpEeHHMIA.

BHecenne kanuiiHbIX YIOOpeHHMI B KOPOTKHME CpPOKH YBEIMYMBAET
cojiepxkaHue 0OMEeHHBIX (POpM Kayidsi B MMOYBE, HO CO BPEMEHEM MPOUCXOIUT €ro
pacnpeneneHue — MNPONOPUUOHAIBHOE YBEIMYEHWE MEHEE NOJBMXKHBIX H
HeoOMeHHbIX dopm kanus (IIpokoiie, 1984).

HccnenoBaTtensMu HaKOMJIeH OONBIION OMBIT M3YyYEHUS TOCIEICTBUS
KaJTUIHBIX YIOOPEHUN N3yYaeMble B Pa3HBIX MOYBEHHO-KIUMATHUYECKUX YCIOBHSIX.
[To nmamupiM B.H. fxumenko (2015) yctaHoBieHO, 4YTO AOCTYIHOCTh Kalus,
BHECEHHOTO C yIOoOpeHHsIMH, HE YCTymaeT ux mpsiMomy aeictBuio. Ho Ttaxke
BBISIBJIEHO, YTO OCTATOYHBIN Kajduil Ha 4YepHO3EMax MCIOJIb3yeTcs caado.

B Hayunbix paborax B.I' MuneeBa (2004) umeroTcsi Takue BBIBOBI, YTO
3¢ (EeKTUBHOCTh KAIMWUHBIX YAOOpEeHUH Bcerga OyneT BbIIIE MpU HEOOXOIUMOMN
00€CTeYeHHOCTH PacTeHU APYrMMHU Ba)KHBIMHU 3J€MEHTaMU NMuTaHus. B Takom
CJIy4ae MOXHO BBISIBUTb MOJIO)KUTENIbHYIO POJIb KAJIUS B YBEJIMUEHUU YCTOMUNBOCTH
KyJIbTYp K HEOJarompuUsATHBIM MOTOJHBIM YCIOBUSAM, K MOPAKEHUIO OOJIE3HAMU U
NOBPEXJICHUIO BpeIUTENsIMU. Takke aBTOp YTBEpPXKAAET, 4YTO YCUJICHHOE
noTpebieHne HAKOIUIGHHOTO Kallis, B YCIOBHUSIX JOCTATOYHONW OOECIeueHHOCTH
a30ToM U (QocPopoM MO MPOIIECTBUH HEKOTOPOTO BPEMEHU NPHUBOAUT K HX
UCTOILIEHHUIO.

Psn yaensix b.C. Hocko (1991) ormedaroT, 9To 00€THEHHbBIE KaJIueM TTOYBbI
(UKCUPYIOT €ro OYEHb AKTUBHO U MOBBIIICHUE YPOKaWHOCTH KYJIbTYP HAUMHACTCS
TOJILKO TIOCJIE MHOT'OJIETHETO MMPUMEHEHHSI YA0OpEHUH.

VYcTaHoBIEHO, UTO JUIsl YBEIMYECHHS KOJIMYECTBA OOMEHHOTO Kajiis B MOYBE
IpU €ro 3almacHOM MPUMEHEHUU YIOOpEeHUM pacxojyeTcsl 3HAUUTENbHO OOJbIIe,
4YeM MpHU €KETOTHOM €Tr0 BHECEHUHU MOJ KaXKIYI0 KYJIbTYpy ceBooOopoTa. TeMIbl

YBCIIMYCHUA COACPNKAHHA Kallkd B IIOYBC IIPHM BHCCCHHM €TI0 B PA3JIMYHBIX 034X
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3aMETHO MEJIEHHEE, YEM TEMIIbl CHHXKEHUSI COJIEpKaHUs €ro MOoclie MPeKpaleHus
MIPUMEHEHUS KAIMUHBIX yaoOpenuit (SIkumenko, 2015).

I[To panapiM  MHOTOrOAOBBIX HcciaemoBanuit III.M. JlutBaka (1991)
NOJIOKUTENbHBIA  3(PPEeKT KamuiHbIX yAOOpEeHUM yBEIUYMBAETCA MO Mepe
WCTOINCHUSI MaJIo-yaoOpsieMbIx Mmo4YB. B To ke BpeMs kak yTBepxkmaer B.Y.
[Tuenxkun (1966), rnaBHbIl (aKTOp, KOTOPBIN yBEIWYMBACT (UKCALMIO KaTHUS —
MOMNEPEMEHHOE BBICYIIMBAHUE U 3aMaYMBaHUE MTOYBHI.

B teuenue 3-4 MecsleB KOJIMYECTBO HEOOMEHHO-(UKCHPOBAHHOTO Kallus
ObLJIO Ha TOM >XK€ ypOBHE, a B IOCIEIYyIOIIeM, MOYBa BHOBb CTaja AaKTHUBHO
yAEpKUBATh KaWid. MBI 3TO CBSI3bIBAEM C KayECTBEHHBIMU HW3MEHEHHSIMH,
IPOUCIIEAIIMMHI C MUHEPAJIbHOI 0CHOBOM NouBbI (CTopoxeHko, 2002).

KanuiinpiM ynoOpeHusiM NTPUHAAJICKUT BaKHEHINas pojb B 0OECHEUEHHUH
IPOJOBOJIBCTBEHHONM O€30MacHOCTU PACTYLIETO HACETICHHS 3eMJIU. XJIOPUCTHIN
KaJIMd — YHUKAJIbHOE TMPUPOJHOE COEAMHEHHE, KOTOpOE HEOOXOAMMO s
3I0pPOBOTO POCTa KYJbTYPHBIX pacTeHuid. Kanuii cozmaer onTuMaibHbIM BOAHBIN
OanaHC B TKaHSAX PAaCTEHUMN, U OHU CTAHOBATCS 00Jiee YCTOMYMBBIMH K 3aCyXe WU
U30BbITKY BJIard, BBICOKMM TeMIlepaTypaM. BHeceHue KanulHBIX YI00peHui
yJIy4dIIaeT KaueCTBO MOYBBI, CHUKAET MOPAXKEHUE PACTCHHUM OOJIE3HAMHU, yIydllaeT
TOBapHbI BHJI, CPOK XpPaHEHHUS] M BKYCOBBIE KauecTBa npoaykuuu. Kpome Toro,
BMECTE C KaJlMEM B HECKOJBKO pa3 MOBBIIIAETCS YCBOCHUE PACTEHUSMH a30THBIX
yIOOpeHHi, KOTOphIE HEMOCPEICTBEHHO BIHUAIONINX HA YpPOKaWHOCTH. Kammii
IPENsSTCTBYET MPOHUKHOBEHUIO B KJIETKM PACTEHUN PaJMOAKTUBHBIX 3JIEMEHTOB.
Brecenune kanuitHbIX y0OpeHU SIBISETCA BaXKHBIM MPUEMOM IS peadmiinTaiuu
II0YB, 3arPA3HEHHBIX PAJHALMOHHBIM U3ITyYEHHUEM.

JUiss  onTUMallbHOTO  (PYHKIMOHUPOBAHUS OMOXMMHUYECKHUX IPOIIECCOB
TpeOyeTcss MEHbIIee COAEPKaHUE Kajusl, YeM OOBIYHO BHOCUTCS C YIOOPEHHUSIMHU.
Jlaxke eciii KOJIM4YECTBO OOMEHHOTO0 Kajus B mouse oueHb Mano (Kuaun, Topimna,
2015).

B.B. Topmmna (2015 r.) yTBepKaaeT, 4To JOJDKHOE NEUCTBHUE YA0OpEHUN Ha

APOBYIO IIICHUIY B 3HAYUTEIbHOMU MCPEC ONpCACIIACTCA NOIrOAHBIMH YCIIOBUAMU,
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colepxaHueM JocTynHbIX (opm ¢docdhopa, Kamuss B TOYBE MU COPTOBBIMU
0COOEHHOCTSIMU.

[To muenuto I'.H. Bensera, (2005) a3ot, pochop u kanuii yBennuuBaroT
NOTPEOHOCTh KYJIBTYP B MUKpPOAJIEMEHTaX. A HEMOCPEACTBEHHO MHUKPOIJIEMEHTHI
UTPAIOT BXKHYIO poJib B noBbiieHnu 3¢ dextuBHoctr NPK 1 B ux nmocrymuienuu B
pactenus. b.A. AAronuna (2004) yTBepkaaer, 4TO NOCTYIJIEHUE B PACTEHUS KaJIHS
CHUKAETCS 1OJ] BIMSIHUEM M, MapraHiia, a CoAep>kaHue HUKENs, xKeme3a, 0opa,
IUHKA, MOJINO/IEHAa BO3pAcTaeT. 3HAUMUT IMOJIOKHUTEIbHBIA 3()(PEKT OT KaIUHHBIX
ynoopenuii Ha ¢oHe NP BO3MOXEH TOJIBKO IOCJIE€ YyCTpaHeHus Jeduuurta
MUKPO3JIEMEHTOB.

MUKpO31EMEHTBI 110 MHEHUIO MHOTHX YUYEHBIX UTPAIOT CYLIECTBEHHYIO POJIb
B (h)OPMUPOBAHUM YPO3Kasl IPOBOM MIIICHUIIBI.

[Ipumenenne MUKpoya00peHuii B cenbckoM xo3siiicTBe Poccun u PecniyOnnku
TarapctaH ocraercss A0 HACTOSIIETO0 BPEMEHU CYLIECTBEHHBIM PE3EPBOM
MOBBIIIIEHUS YPOKaeB KyJbTYpHBIX pacTteHui. (Anmes, lllakupos u ap., 2003). B
CpeIHEM  MHUKpPOYJOOpeHHs  OOecrnedyMBarOT  MOBBIIICHHE  YPOXKaWHOCTH
CEJIbCKOXO03SIMCTBEHHBIX KyJIbTYp Ha 10-12% u BblLIE.

O} dekTHBHOCTh MUKPOYIOOPEHHI BO MHOTOM 3aBUCUT OT ()OPM U CIIOCOOOB
IPUMEHEHHUS YA00pEeHUH, TPaHyJIOMETPUUECKOTO COCTaBa MOYBbI arpOXUMHUYECKHIX
MOKa3aTeJiel TOYBbI: pEAKLIUH IOYBEHHOU Cpelibl, coaepkanue rymyca. Hanpumep,
B CBA3BIBAHMM MEOUM B MAJOMOJBIKHBIE (OPMBI OOJBIIYIO POJIb HUIPAIOT
B3aMMOJICUCTBUSL 3TOrO DJIEMEHTa C T'yMYCOM, YTO TNPUBOJUT K OOpa30oBaHUIO
YCTOMYMBBIX COEAUHEHHN KOOPAMHALMOHHOW MPHUPOAbI, TOTJAa KakK JJs LIMHKA
XapaKTEPHbI B3aUMOJCHCTBUS ¢ MUHEPAJIbHBIMU TOYBEHHBIMA KOMIIOHEHTAMHM I10
TUIly MOHHOro oOMeHa. B pesynbTaTe 3TOro, Npu COMOCTABUMBIX YPOBHSX
NOCTYIJIEHUST MEAUM M LMHKA B IOYBY, NPU TEXHOIC€HHOM 3arpsi3HEHUH MeE]lb

yCBaMBaEeTCs MOYBOM 3HAYUTENIBHO IMpOYHee, yeM IUMHK (AHcrnok, 1978; Taiicun,

1989).



13

JlnutenbHoe BHECEHUE (DU3MOJIOTMUECKUX KHUCIIBIX MUHEPAJIbHBIX yI00pEeHHI
MOBBIIIANIO MOABUKHOCTh OOJIBIIMHCTBA MHUKPOAJIEMEHTOB, OJHAKO, KOJIMYECTBO
MOJBM)KHOTO MOJIMOICHA TTPU 3TOM, YMEHBITAIOCH (ApryHoBa u p., 1995).

Ha kwucibix mouyBax OOMEHHBIM MOJUOAEH, aacopOUpysACh THUIAPOOKUCIMU
KeJle3a u allfOMUHUA, 00pa3yeT TPYAHO pacTBOPUMBIE coii. IMeroTcs JaHHbIE, YTO
Ha TUHAMHUKY MOJIMO/IEHa B KUCIION cpelie OKa3bIBaeT M30BITOK MOABMKHBIX (OpM
Maprasiia u meau. (AHCTok, 1978)

[To mamaeiM S B. TleitBe (1985) xapOoHATHl NPEMSATCTBYIOT MOTJIOIICHUIO
pacTEeHUsIMU Kajusi, MarHus, *ejie3a, UHKa, MEAW, Mapraiia, Ho CIOCOOCTBYIOT
NOCTYIUICHUIO PACTeHUS MOJIUOACHA.

B pacreHusax MakpolJIEMEHTHl CIyXaT CTPOUTENbHBIM  MAaTepHalioM
CTPYKTYPHBIX KOMIIOHEHTOB - O€JIKOB, HYKJIEMHOBBIX KHCIOT U SBISIOTCA
HOCUTEISIMU  (DYHIaMEHTaNbHBIX (YHKIMI, OINpeAesSIouMX HOHHBIA OajnaHc,
COCTOSIHHE - OBOJHEHHOCTb MIPOTOILJIA3MbI U KJIETKH B 11eJIoM. COCTaB CTPYKTYPHBIX
KOMIIOHEHTOB,  (PYHKIIMM  pacTeHud ciabo MOABEPrajuch  HU3MEHEHHUSM,
COOTBETCTBEHHO COOTHOIICHHS B COJAEPKAHUU MAaKpPOARJIEMEHTOB SIBIISIOTCS
HamOoJiee YCTOWYMBBIMU. B oTiMuMe OT Makpo3JIE€MEHTOB MHUKPOIJIEMEHTHI
NPEUMYIIECTBEHHO BXOJAST B cOocTaB (epMeHTOB. B xone sBomonuM pacteHuit
IPOUCXOAMIIO YCOBEPIICHCTBOBAHNE (PEPMEHTOB B CTOPOHY Y3KOU CIleUaIn3alHiH,
YTO ONpPENENUIO TEHJEHIUIO pOCTa COJEPKaHUS MUKPOJJIEMEHTOB B PAaCTEHHUSX
(Unbun, 1985).

Hapsiny ¢ OCHOBHBIMU (PYHKIUSMHU MHUKPORJIEMEHTBl TAKXKE YYAaCTBYIOT B
JIPYTUX Ba)XXHBIX MPOIECCaX - B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX,
YIJIEBOJIHOM, a30THOM OOMEHaX, MOBBIIIAIOT YCTOWYHUBOCTh PACTEHUN K OOJIE3HIM
¥ HEOJaronpusiTHBIM YCIOBUSM OKpYy»Karoien cpenbl. CoriacHo HccileOBaHUSM
B.A. Sroguna (2004) MUKpOd3JIEMEHTHI — M€Jlb, MapTaHell, MOJUOJEH, IIMHK — B
COCTaB€  MaKpoyAOOpEeHUH  MOBBIIIAIOT  3aCyXOYCTOWYMBOCTh  PACTECHUH.
[ToBbIlIeHHE  3aCyXOYCTOMYMBOCTM  PACTEHUHM  OJHOBPEMEHHO  YMEHBIIAET
TpaHCTIMPAIIMOHHBIE PACXObl BJIar, YBEIMUMUBAET BBIXOJ MPOAYKLIUN HA EIUHUILY

HCII0JIb30BAHHOMW BJIArH.
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OnTumMu3anUs MUKPOJIEMEHTHOTO MMUTAHUS OIPENEISET TAKKE YCTOMUNBOCTb
KyJITYp K OuoTnueckum Qaxropam: ¢py3apuosy, pKaBudMHaM, FeJIbMUHTOCIIOPHO3Y
U IpyruM OOJIE3HSIM.

MUKpO37EMEHTBI OKa3bIBAIOT CYIIECTBEHHOE BO3IECHCTBHE Ha MPOLECCHI
¢doTtocuHTE3a, yUacTBYsl B HUX OT CTaiuu oOpa3oBaHHs XJIOpoduiia 10 CHHTE3a
¢depmenToB, BUTaMUHOB. OOpa3zysi KOMILUIEKCHI C HYKJICHMHOBBIMH KHCIOTaMH,
MHUKPO3JIEMEHTBl  OKa3blBalOT BO3JCHUCTBUE HA CTPYKTYPHOE COCTOSIHUE U
dbusnonornyeckne (QYHKIUU PUOOCOM, YIYUIIAIOT MPOHHUIIAEMOCTh KJIETOYHBIX
MeMOpaH, U TMOIJIONIeHHe MUHepaabHON numu pacteHusMu (Ancnok [1.U., 1978;
Imsande, 1998). Takum 06pa3oM, MUKPO3JIEMEHTHI UTPAIOT BAXKHYIO POJIb BO BCEX
OCHOBHBIX M TOOOYHBIX (UIMOJOTHYECKUX (DPYHKIUAX PpACTCHHM, BXOIAT B

COCTAaBHYIO 9aCTb KaTaJIN3aTOPOB KU3HHU - q)CpMCHTOB N BUTAaMHUHOB.
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I''TABA 11. 3BAJAYU, METOJIUKA U YCJIOBUA TPOBEJIEHU A
OIIBITA

2.1. lleap 1 3a1a4M UCCIeT0OBAHUM

Lenp uccnenoBanuii — U3y4uTh 3(PPEKTUBHOCTD MPEANOCEBHON 00pabOTKH
ceMsH spoBoil mmeHuIBsl Mommei3 «IloanaoH» Ha yposKaiHOCTh M KauecTBO B
ycioBusx OO0 «BaxutoBo» KykMOpckoro MyHHIIMIAIBHOTO paiioHa.

B 3agauy nccnemoBaHuil BXOIST:

—H3y4YUTh BIMSHHE TpeArnoceBHON o0pabotku «llommumony», copepxaium
MUKPO3JIEMEHTHI Ha YPOXKANHOCTh M KAU€CTBO SIPOBOI MILIEHUIIBL;

—U3y4UTh BIMSHUE MpeAnoceBHOW o0paboTku «llonmumon» Ha XUMHYECKUH
COCTaB;

—paccuuTaTh X035 UCTBEHHBIH BHIHOC U KO3(P(PUIMEHT UCIOJIb30BAHUS a30Ta,
dbocdopa u Kaust 13 BHECEHHBIX YI00pEHUM;

—paccuuTath SKOHOMHUYECKYI0 3(P(EKTUBHOCTh MPUMEHEHHS BHECEHHBIX

yA00pEHU.

2.2. Yc0BHA IPOBEACHHUS ONBITA

OmneiT 3a510%eH B OO0 «BaxutoBo» B 2018 roay. [louBa B onbiTe cepas jecHast
CPEIHECYIJIMHUCTAs,, C MOIIHOCTbIO TMAaxoTHOro cnosi 22-25 cM u ee
arpoXuMHUecKasi XapaKTepucTHKa npejcrapiieHa B Tadauie 2.1. Ilousa onbiTHOTO
y4acTKa XapaKTepu30BaJIach CIAEAYIOIIMMHU MOKAa3aTeIsIMU: COAEPKAHUE TyMyca —
HU3KO0€; MOJIBUKHOTO (hochopa — MOBBIIIEHHOE; 0OMEHHOTO KaJIHs — MOBBIIIEHHOE.

Kpome Toro, 06ecie4eHHOCTb MTOYBBI MUKPORJIEMEHTAMU — CPETHEE.
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Ta6Jmua 2.1. AI‘pOXI/IMI/I‘ICCKI/IC IMOKAa3aTCJIM IIOYBEI OIILITHOI'O Y4aCTKa

(6e3 ynoopenuii) B 2018 roay

IToxazarenu 2018 rox

Cymye, % 3,5

CyMMma norJionieHHbIX 0ocHOBaHUH, MAKB/ 100 1mouyBbI 23,50
[Munpomutryeckast KUCJIOTHOCTh, MIKB./100r mouBbI 4,58
pH coJiieBoii BBITSKKH 5,50
P205 mr/kr mousl o Kupcanopy 122,5
K20, mr/kr nousl no KupcanoBy 124,2
[ToaBuxkHBIM OOpP, MI/KT TIOUBBI 0,58
ITonBuKHBINA KOOAIBT, MI/KI' ITIOYBEI 1,70
[TonBUXHBINM MapraHel, MI/KT TTIOUBBI 65,7
ITonBrkHAss MeIb, MI/KT ITOYBBI 3.3

ITonBHKHBIM MOJIMOAEH, MI/KI' ITOYBBI 0,16
IToaBMIKHBIN ITUHK, MI/KI TOYBBI 4,8

2.3. CxeMa onbITa

Wzyuenne BaussHUS MuUKpoynoopenus «llomumon» Ha ypoxail U KauecTBO
SIPOBOM MILIEHUIIBI B 3BEHE CEBOOOOPOTA.
Cxewma omnbITa
1. KonTpons (6e3 ynoOpenwuii)
2. Ni130P130K 100 + HIT (N30)" — ®on
3. ®own + [Mommaon — 2 /T

4. ®ou + [Nomumoun— 4 n/t
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*He kopHeBas MoAKOpMKa IPOBOUIACH IO CIAEAYIONIEH cXeMe:
e Nj - B a3y KylIeHus;
e N7 — B ¢a3y BbIxoa B TPYOKY;
e Nj; — B (pa3y MOJIOYHOI CTIEIIOCTH

IToBTOpPHOCTH onbiTa  4-X KpaTHOE, PacCIIONIOKEHHE TENSTHOK
nocieaoBaTeabHoe. Pazmep oOmieit miomaaun — 20 M, a YYETHOM IUIOLIAAU 15m>.
OcHoBHbIE YTOOpEeHHs] BHOCHUIUCH M3 CPEIHUX YCIOBUU BIAarooOecrne4eHHOCTH
pacyeTHO-0aIaHCOBBIM METOI0M. WX 10361 onpeaensiiuch s noiayyeHus ¢ 1 ra 4
T ypOKast JpOBOU IIICHULBI.

[Tox sipoByto mmenmiy B 2018 romy Obuto BHeceHO NigoPi30Ki00. B ombiTe
UCIOJIb30BAIMCh aMMUayHasi CEIUTpa, MOYEBUMHA, aMMO(OC, XJOPUCTHIN Kalui
MeNKokpuctamdeckui, «[lomuaony» 1 npeanoceBHO 00pabOTKH CEMSH.

K WMCIONB30BaHMIO ObLT TPEIIONKEH COPT SPOBOi MIIeHMIbl «MOmIbI3»,
NOJIy4eHHBIN Mpu ckpernBanuu JIroba u Cnassinka Cubupu.

PexomengoBan niisi Bo3denbiBanus B Pecriybnmuke Tartapcran, Ilen3enckoid,
Hwuxeropockoit 1 TamOGoBcKoM 001aCcTsIX.

PaznoBugHocts  morecuenc. Kycr  monymnpsamoctosiumii.  Pactenue
cpennepocioe. CojoMuHa BhIMOJHEHA cinabo. BockoBoi HajeT Ha Kojoce U
BJarajivine (haaroBoro JIMCTa CPEAHHM, HAa BEPXHEM MEXKIOY3JIUH COJIOMHUHBI
cuibHbIi. Kojoc BepeTeHOBUAHBIN, CpeAHEN IUIOTHOCTH, O€Jblid, ¢ KOPOTKUMHU
OCTEBHUJIHBIMH OTPOCTKaMH Ha KoHUeE. llnedo mpsiMoe - mpunoaHsToe, cpeaHen
mUpuHbL. 3yOell cierka HW30THYT, O4Y€Hb KOPOTKHM - KOPOTKUH. 3epHOBKa
OKpallleHHAs.

Macca 1000 3epen - 33-42 r. Cpennsisi ypoxkaitHocTb B Bousro-Bsitckom
pernone - 31,7 w/ra, ma 2,1 m/ra Beie cpemHero crangapta, B LlentpanbHo-
UYepHozemHOoM - 42,2 11/Ta, HA ypOBHE CPEeAHEro craHaapra, B CpeaHEBOIKCKOM -
27,3 w/ra, Ha 2,3 1/ra Belme cpeaHero cranjapta. [IlpubGaBka K cTaHAapTy
Cumbupuutr B Hmxeropoackoit obmactu coctaBmwia 3,9 w/ra, B PecnyOnuke
Tarapcran - 2,1 n/ra npu ypoxainnoctu 33,4 u 33,1 n/ra cooTBeTcTBEHHO. B

[Ten3enckoit obactu npubdaska k cranaapty Kunenbsckas HuBa coctaBuia 1,7 m/ra,
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B Tam0OoBcKo#f o0nacTu K ctanaapty PaBopur - 4,5 1/ra nipu ypoxaitHoctu 20,1 u
41,9 w/ra cooTBeTCTBEHHO. MakcumanbHas ypokailHOCTh (84 11/ra) moJjiydeHa B
2014 r. B Kypckoii o6nactu. CpegHecnenbiid, BeTeTallMOHHBIN 1epuo - 78-95 nHei,
co3peBaeT 0JIHOBpeMeHHO ¢ copTamu CumOupiuT u Kunenbckast HUBa.

[Io ycToluMBOCTM K TOJIETAaHUIO YyCTymaeT cTaHgapram no 1 Oamna.
3acyxO0yCTOMYMBOCT, Ha ypoBHE craHmapTa CumMOupmur. XieOomekapHbIe
KauecTBa Ha YPOBHE XOpOIIero gpuiuiepa. Y MEPEHHO YCTOMYUB K Oypoil p>KaBUMHE.

[IpeanoceBHy0 00pabOTKY MOYBBI HAYMHAIW BECHOW MO MEPE IMOJChIXaHUS
nouBkl. [IpoBoaunu 6oponoBanue 35101 6opoHoit B3TC-1.0 B nBa ciena, monepek
BCITAIIKY WM TI0 AWArOHAIM )1 BEIPABHUBAHUS TTOBEPXHOCTH MOYBBI M 3aKPBITHS
Biaru. Yepes 2-3 nus ocymectsiasui KynbtuBanuio KIIC-4 nHa rimyObuny mocesa
ceMsH (5-7¢M) ¢ OJHOBPEMEHHBIM OOPOHOBAHUEM MPOBOIUIIN TTOCEB.

[ToceB spoBOV MIEHUIIBI TPOBOJAWIM OTCOPTUPOBAHHBIMH KPYITHBIMU
CEMEHaMHU.

YUucroTra ceMsH NOJDKHA OBITh He MeHee 97%, BcxokecTb — He Hmke 95%.
[lepen moceBoMm Oblila MPOBEACHA MHKPYCTAIUS CEMSH IPENapaToM, COAEpKaluM
KoMILIeKC MUKpoyaooperuit «[loaumaon» 2 u 3 1/T ceMsH.

XapakTepucTuka «YIpTpamaray rnpejacTapicHa B Tadnuie 2.2.

Tabnuna 2.2. XapaktepucTtuka npemnapara [lonuaon

XUMUYECKUH AIEMEHT Coneprxanue B ynoOpeHuu YJibTpamar, r/J
N 190,0
MgO 15,0
SO; 120,0
B 2,0
Cu 7,0
Fe 11,0
Mn 15,0
Mo 0,5
Zn 13,0
Co 0,03
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Jlygme cpoku ToceBa - paHHHE, TaK KaK spoBas IMIIECHUIIA OTHOCUTCS K
KyJIbTypaM paHHEro ceBa W Jr00e 3ama3blBaHUEe ¢ HUM BEAET K 3HAYUTEIHHOMY
HeZ1000py ypoxast. Cest SpoBYIO MIIICHUITY B ONTBITHOM TIOJIE B TIEPBOM JIeKaIe Masl.
[ToceB mpoBOAMIN OOBIYHBIM PSAOBBIM CIIOCOOOM C MPUKATHIBAHWEM B arperare,
cesuikamu C3-3,6. HopMa BbiceBa MIIIEHUIIBI 3aBUCUT OT OYBEHHO-KIIMMATUYECKUX
yCIIOBUM, OMOJOTUYECKUX OCOOCHHOCTEH cOopTa, 3amaca MPOIyKTUBHOW BiIard B
TI0YBE BECHOM, MTPEANICCTBEHHUKA, 3aCOPEHHOCTH TI0JIs, CPOKOB M CIIOCOOOB MOCEBa.
Hopwmpbl BeiceBa npu 00BIYHOM PSIZIOBOM crioco0e mocesa (5,0 MTH. BCXOKUX CEMSTH
Ha lra) Ha rmyOuHYy 3a7eaKu 5-6 cMm.

Komriekc meponpusTuii 1o  yXOoay 3a TOCeBaMU IMIIEHUIBI JIOJDKEH
obecreunBaTh ONTHUMAJIBHBIC YCJIOBHS IS TIPOpPAcTaHUsl CEMSH W JaTbHEHIIETo
pocta, U pa3BuUTHS pacTeHuil. K HUM OTHOCSTCS: TpUKaThIBaHWE, OOpPOHOBAHHE,
O6oprba Cc copHskamu, OOJE3HSIMH, BPEIUTEISIMUA U TojeranuemM. [IpukaTepiBanue
nociie moceBa 3P PEKTUBHBIN MPUEM IS TTOTYICHHSI IPYKHBIX BCXOJI0OB, 0COOCHHO
B CYXYIO MOTO/TY.

SpoBas miieHWIAa TOCTE TOSBICHUS BCXOJOB Pa3BUBACTCS MEIJICHHO, €ro
CWJIBHO YTHETAalT COpHsAKH. OCHOBHBIE Mepbl OOpHOBI C COpHSIKAMH —
arpoTexHuueckue (CoO0eHNe CEeBOOOOPOTa, CBOEBPEMEHHAs M KayeCTBEHHAs
00paboTKa TOYBHI).

Bce ynoOpenusi BHOCUIMCH TOJT TPEANOCEBHYIO KYJIbTUBAIMIO BPYUHYIO.

2.4. HaburoaeHnusi, aHAJIU3bI U y4eT

Ha ompiTax OCYIIECTBISINCH CIEIYIOIIME COMYTCTBYIOLIUE HAOMIONCHUS U
UCCJIeIOBAHUS.

1. TIpu t=105°C B TeueHme 6 4acoB JO MOCTOSHHOTO BECa BBHICYIIMBAHHEM
aHAJIM3UPYEeMOTro MaTepuana (J4acTh pacTeHuil) B mkady OMIpeeIsieM CyXOro
BEIECTBA.

2. Conepxanue rymyca onpeaensuim mo TropuHy; 0OMEHHOW KUCIOTHOCTH 110

metony LIMHAO, conepxanue obuiero azora no Keenpaamio, moABMXKHBIX (OpM



20

dbochopa u kanus omnpenensorcs no Kupcanoy (pochop mo Mepde-Paiinu c
UCIIOJIb30BAaHUEM AaCKOPOMHOBOM KHUCJIOTHI, KallMi - IJIaMEHHOTO (OTOMETpa),
comepxaHusi 6opa, kobanbTa, Mapraiia, Meau, MoiuoaeHa, nuHka (mo IleiiBe u
PunbKHCY) XUMUYECKUM METOJIOM.

3. Anamu3 pactenuii. Onpezaenenne oOMIEro a3oTa B PaCTCHUSIX MO METOIY
Kvenbnans. ®ochopa ¢ npumeHeHHEM acCKOPOMHOBOM KUCIOTHI o Mepdu-Paitnu.
Onpenenenue Kajius B paCTEHUSAX MIAMEHHO-(DOTOMETPUUECKIUM METOJIOM.

denonornueckne HaOMIOJEHUS 3a PACTCHUSIMHM NPOBOAMIUCH B TEUYCHHE
BereTanuu. B pacTeHusX onpenessig cieayromiee:

4. AHanmu3 CTPYKTYphl Yyposkas HPOBOJAUJICS METOJOM WHIUBUIYaJIHHOTO
aHalln3a pacTeHHi MPOOHBIX CHOMOB. OTOOP pacTeHUil MPOBOAWICS 3a JCHb 0
yoopku 1o 111cM B Tpex MecTax 1mo JuaroHajiu JeJsiHKH BCEX MOBTOPHOCTEH.

5. llo  cootBerctBytoumM ['OCTam  omnpepensinu  Qusuveckue U
TEXHOJIOTUYECKHE KayecTBa 3€pHa: BIaKHOCTh omnpenensii no 'OCTy 13586.5-
2015, macca 1000 3epen o I'OCTy 10842-89., HaTypy ompenensiii Ha MypKe ¢
nagatomuM rpy3zom o I'OCTy 10840-64.

6. Onpenenenue ruaporepmuueckoro koddpdunuenta (I'TK) mo popmyse:

FTK:SO x 10
S

t
b

So — cymMa ocaikoB 3a nepuoji ¢ TeMieparypou Bosayxa Boiiie 100C, mM;

St — cymma Temmneparyp 3a TOT ke IepUuo.

7. B ycnoBusix cenbckoxossiictBeHHOW mnpeanpusstun OO0 «BaxuToBo»
MPOBOJMJICS aHAJM3 IKOHOMHUYECKON 3((PEKTUBHOCTH NPUMEHEHHS] MaKpo- U
MUKpPOYIOOpEHHs yJIbTpaMara B COOTBETCTBUHM C METOJMYECKUMH yKa3aHUSMU
BUY A Ha 0CHOBE KOHKPETHBIX TPOU3BOICTBEHHBIX 3aTparT.

8. Craructrueckass 00paboTKa Pe3ysbTaTOB OMbITa MpoBoAMIach mo b. A.

HocnexoBy (1985).
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2.5. MereopoJsiornieckue ycjaoBUsl

PecnyOnuka Tarapctan pacnonoxeHa Ha BOocTouHOM yactu P®. Tepputopus
pecnyOJIMKM  XapaKTepU3yeTCcsl YMEPEHHO-KOHTUHEHTAJbHBIM  KIMUMATOM C
HEJOCTATOYHBIM  YBJIAKHEHHEM. PaquanuoHHBIA pPEXHUM Majo MEHSeTcH,
BCJIEICTBHE HEOOBILION MPOTSHKEHHOCTH € CEBEPA HA 10T U C 3amajia Ha BOCTOK.

3uma B TartapcTtaHe - caMblii TPOJOJDKUTENBHBIM C€30H roga (He MeHee 5
mecseB). KonndyecTBa 0caakoB 3a X0JIOAHBIN nepruo (HOSIOph - MapT) COCTaBISET
100-150 mm. 3uMoii peo01aiatoT yMEPEHHbBIE MOPO3BI.

C mnepexonoB Temreparypsl Bo3ayxa 00C (6-12 ampensi) ycraHaBiIuBaeTcs
BECEHHMI MEPHUO/I, 3aKaHUMBAIOIIMICS 28 Masd 3 uroHs (Iepexo CPpeAHECYTOUHBIX
TeMIiepaTyp Bo3ayxa uepes 150), mpoaomKUTEIbHOCTh BECHBI OKOJIO 2-X MECSIIEB.
3a maii 2009 roga ocankoB Beimaiio 41,8 MM, cpeiHEMHOT0JIETHASI HOpMa 39,0MM.

[lepexon K J1eTy cOBEpIIAET B MEPBBIX YUCIIAX UIOHS CO BPEMEHH YCTaHOBJICHUS
TEMJIONW TMOToAbl M MpeKpauleHus: 3aMopo3koB. CpelHeCyTOUHbIE TEeMIepaTyphbl
BO3/ayxa Kk 3ToMy BpemeHu gocturia 19,50C. Jlero nqmutcs 2,5-3 mecana (¢ 28 mas
— 3 uroHs A0 22 -30 aBrycra). KoanuecTBo 0CaaKkoB BhINIAAET 3a TEIUIbIA MEPHUOT B
npenenax 150 mMm. DTO KOJIMYECTBO JOCTATOYHO JUJISl YBJIAXKHEHMSI TOYBBI U
IpopacTaHusi pacTUTENbHOCTH. OOHAKO, B OTHEIbHBIE TOABI BO3MOKHBI
3aCYLUIMBBIE U CYXOBEMHbBIE IEPUO/IBI.

[lo cTenenu oOecrneueHHOCTH BETE€TAIMOHHOTO MEpHOa BIarol TeppUTOPHS
pecnyONUKKN  pacrpeiensercs Ha MOApPalOHBI: JTOCTATOYHOTO YBIAXKHEHHUS C
ruporepMuueckuM  koddpdumumentom  Oosbmie  exuHuil  (I'TK>  1,0) wu
HenoctaTouHoro ynaxHenus (I'TK <1,0).

Hcxonss u3 BBIMIEU3IOKEHHOTO, CIEIYEeT, YTO MPUPOIHO-KIUMATUYECKUE
ycioBust PT mo3BOJISIFOT MOJy4YaTh BBICOKHE ypoXas sipoBOM miueHuIbl. OHaKo,
HEJb3d HE YUUTHIBATh OJUH U3 JTUMUTUPYIOIIHUX YPOKANHOCTh U IPYTUX KYJIbTYP
(bakTopoB, 00yClIaBIMBAIOLIUE PE3KUE KOJIEOAHUS yPOKAEB CETLCKOX035MCTBEHHbBIX
KyIbTyp - 3TO HEyCTOMYMBas, HECTaOWIbHAsI M HEPEOKO HEeAOCTaTOYHAas

00eCTIICYeHHOCTh BJIAroM.
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MereoycnoBuss B KykMOopckoM MyHHUIIMNAIBHOM pailOHE MNpEeICTaBIEHbI B

tabmurie 2.3.

Tabnuua 2.3. Meteoponoruueckue ycinoBus B KykMopckoM MyHUIIMITAIBHOM

paiione 3a 2018 ro.

Temneparypa Bo3ayxa,
Mecsi, nekana P Z(% & Ocangu, Mu
HOpMa |  (akT. HOpMa ¢axr.
Main
I +11,9 9,3
11 +17,7 1,0
111 +13,7 11,5
3a MECSII] +12,1 (+13,3) | +144 39 (41) 21,8
UroHb
I +11,7 21,8
11 +15,7 4,6
111 +23,3 8,0
3a MecHIl +16,7 (+18,1) | +16,9 56 (63) 34.4
Uronp
I +23,3 3,8
11 +21,8 52,0
111 +21,9 0
3a MecHIIl +19,0 (+20,2) | +22.3 59 (67) 55,8
ABrycT
I +21,1 18,3
11 +19,7 3,3
111 +18,7 3,5
3a MecIl +17,0 (+17,6) | +19,8 53 (59) 25,1
CeHTs0ph
I +16,6 3,3
11 +14,2 9,6
111 +11,5 12,6
3a MECSII] +10,6 (+11,7) | +14,1 50 (52) 25,5
3a maii - cenTsi6pp | +15,1 (+16,2) | +17.5 257 (282) 162,6

B Mae Mecsitie cpeHecyTouHasi TeMrepaTypa npeBbliiaina CpeJHEMHOTOJIETHUE
nanabie Ha 2,3 (1,1) 0C, a BeImaBIIME€ B ATOM MeECSIE OCaAKU HE JOCTUTAIIU

MHOT'0JICTHUX JIaHHbIX Ha 17,2 (19,2) mu.
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Ecnu B utone cpequsisa remnepaTtypa Obuta OJiM3Ka K HOpME, TO JeUITUT Biaru
110 CPAaBHEHMIO C MHOT'OJICTHUMU JJAHHBIMU yBennuuics Ha 19,6 (28,6) mi.

B wutoHe mnpeBblllIeHWE CPEIHECYTOUYHBIX TeMIlepaTyp HaJ MHOTOJIETHUMH
nocturio 3,3 (2,3) 0C. Beinapmiie ocajgku HE JOCTUTIIM MHOTOJICTHUX JAHHBIX Ha
ypoBHe 3,2 (11,2) mi.

ABTYCT ® CEHTAOpPh XapaKTEepU30BaJIUCh HE3HAYUTEIHHBIM ITPEBBIMICHUC
CpEeIHECYTOUHBIX TeMIIEpaTyp HaJl HOPMOM, IIPU 3TOM HAOJII0IaJI0Ch OCTpas 3acyxa,
00beM BBITIABIINX OCAJIKOB B 3THX MECAIax ObLI B IBa pa3a HIKE HOPMBI.

[To moyiydeHHBIM METEOPOJIOTMYECKUM JaHHBIM ObLIa TMOACYMTaHA CyMMa
CPEMHECYTOYHBIX TEMIIEPATyp IO MECSAIIaM U B IIEJIOM 1O BereTaruu (Tabnuma 2.4).

Ha npoTskeHun BCero BereTaliioOHHOTO Mepro1a HabJI01alioCh MTPEBLIIIICHIE
MOJTYYEHHBIX JaHHBIX HaJl CPETHEMHOTOJICTHUMU.

Cymma 3a Bereranuio Obljia Bbllle cpeAHEMHOroeTHux Ha 246,6 0C.

Ta6nuna 2.4. - CymMa cpeJHECYTOYHBIX TEMIEPATYP 3a nepuo Beretaruu, °C

T'on Mecsing Cymma 3a
BETreTaINIO
\Y% VI VII VIII
2018 446,4 507 691,3 594 2238,7
Cpenne- 375 501 589 527 1992,1
MHOTOJICTHSISI

JInd  KOMIUIEKCHOM  OLEHKM  arpOKJIMMATHYECKUX  PECYpCOB IO
TEMIEPATYPHOMY  PEKUMY U 0CaJKOM HauoOoJee pacrpocTpaHeH
ruaporepmudeckuii korpounuent (I'TK). JJanusie mo I'TK 3a BererannoHHBIN
NEepHO/JI TPeICTaBlIeHO B Tabuuiie 2.5.

Kax Bumno n3 tabmwmipl, ganasie ['TK 3a pa3nuyaHbie MECSIbI BET€TAIIMOHHOTO
IEpUOJIa U B LIEJIOM 32 BETETAlMI0, CBHUJETEIBCTBYET, UTO arpOKJIMMAaTHYECKUE

yCJIOBHS BereTanmoHHoro nepuoaa 2018 rosa ObLIM HETUMTMYHBIE J1JISI JAHHOM 30HBI.
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Ha MNPOTAXKECHUHU BCCTO BEr€TallMOHHOI'O IICPHOAa Ha6J'IIOI[aJICH I‘H,Z[pOTCpMI/I"ICCKI/II‘/’I

KO3 PUIIMEHT HUXKE CPEeTHEMHOTOJIETHUX JaHHBIX B 1,5-2 pa3za. B aBrycre mecsue

ObLTa OTMEYeHa 3acyxa, TuApoTepMuuecKkuil kKo dunueHt o6su1 pasen 0,42, Toraa

Kak cpenHeMHorosnetnue aanubie paBHbl 1,00. I'TK 3a Bereraumto cocraBui 0,61,

HWKE CPEJIHUX MHOrOJIETHHX B 1,7 pa3a.

Ta6mumna 2. 5. - I'naporepmudeckuii koadduiment (I'TK) B mepuos Bereranuu

Tox Mecsig 3a
\Y VI VII VIII BereTaIuio
2018 0,48 0,68 0,80 0,42 0,61
Cpennnii 1,04 1,11 1,00 1,00 1,04
MHOTOJIETHUH
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TJIABA III. ATPOXUMHUYECKAS XAPAKTEPUCTHUKA ITAXOTHBIX
IMOYB XO35IICTBA OO0 «BAXUTOBO» Y MUIIEBOM PEKUM

3.1 ArpoxuMuyeckKasi XapaKTepUCTHKA MAXOTHBIX MOYB X03MCTBA

YpoxalHOCTh CENBCKOXO3SIMCTBEHHBIX KYJIBTYP 3aBUCUT oT
arpOXMMHUYECKMX CBOMCTB mouBbl. Haubosiee 4YETKO OTpakarOT COCTOSHUE
IJIONOPOAMS TOYB TAaKWE IOKa3aTeIM KaK KHUCJIOTHOCTb IIOYBBI, COJEpIKaHUE

rymyca, cojepxanue noaBmwkHbIx ¢hop dochopa u kanus (tadn. 3.1-3.3.).

Tabnuna 3.1. Kucnotnocts nous namau OO0 «BaxutoBo» Kykmopckoro

MYHUUIMNAIBHOTO parioHa PT

2013 . 2018 r.
['pynnmpoBka
[IOYB IIO ITnomane | Cpenne | Ilmomans
- SHauenue MAIIHA | B3BEIEH | MAIIHH Cpenne
xucnoTHoern | TroXasared HBII B3BEILICHHBI
(pHeon) ra % | mokaszare | ra % | moKas3aTelb
b
OueHnb
<4,0 17 |03 0,0 | 00
CHWJIBHOKHCJIIAs!
CunpHOKHKCTIAS 4,1-4,5 221 | 4,0 64 1,1
Cpenuexucnas 4,6-5,0 801 | 14,4 532 | 9,5
Cna0okwuciaas 5,1-5,5 1110 | 19,9 51 3007 [ 53,9 5s
binskas ’ ,
5,6-6,0 1391 | 25,0 1219 | 21,9
HEUTPaJIbHOU
Heittpanbnas 6,1-7,0 2034 | 36,5 752 | 13,5
Hroro - 5574 | 100 5574 | 100

N3 tabauiel 3.1. BUAHO, UTO B XO35UCTBE MPE00J1a/1at0T KUCbIe TOuBbI 3603
ra, 3anumas 64,6% ot o01iel 1iomany mamau. M3 HuX Ha cI1a0OKUCITYIO TTOYBY

npuxoautcs 53,9%.
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B teuenue 5 et B OO0 «BaxuToBo» COKpaTUiInCh Ha 157 ra CUIIbHOKHUCIIBIE
NOYBbI, Ha 17 ra O4eHb CUIILHOKHUCIIBIC, TUIONIab CPEAHEKUCIBIX TOYB COKPATHIIACh
Ha 269 ra. Takke MpoU301LIO COKpAIEHHE ITONaAeii HENTpalbHBIX MOYB Ha 1282
ra v OJIM3KKUX K HeUTpanpHOU Ha 172 ra.

CpenuesBenieHHbii nokazatenb ¢ 2013 mo 2018 roa usmenwics Ha 0,4 u

cocrtasisieT pH 5,5 — cnabokucnas peakuusi.

Tabnuma 3.2. O6ecnieuennocts nouB nanHu OO0 «BaxutoBo» rymycom

2013 1. 2018 r.
prnHBI I10 CTCIICHU IInomans CpC,Z[HC [Inomans CpC,Z[HC
r'YMYCHUPOBaHHOCTH * [ALHA B3BCIIICHHBIN MalllHU B3BCILICHHBIN
10Ka3aTelb, 10Ka3aTelb,
ra % o, ra % %
OueHb HU3KAA - - 168 | 3,01
Hwuzkas 501 9 193 | 3,46
Cpenusis 1951 | 35 763 | 13,7
IToBeIIEHHAS 31221 56 335 1539 | 27,6 3.5
Bricokas - - 2911 | 52,2
Hroro 5574 | 100 5574 | 100

[Ipumeuanue: *- rpynnupoBKa JaHa JUIsl CEPBIX JIECHBIX MOYB B MOJAU(PHUKALNU
[MNHAO.

B xo03siicTBe OCHOBHBIC IIIOMIAIX 3aHUMAIOT TOYBHI C TOBBIIICHHBIM M
BBICOKUM cozepxanueM rymyca 4450 ra (79 %) ot oOielt miomaim.

C 2013 roma 3a maTh JIET IUIOLIAJAL C HU3KHUM M CPEIHUM COJEpKaHUEM
rymyca ymeHpumiach Ha 5,54% u 21,3% coorBerctBeHHO. [Ipn 3TOM nosiBHIIMCH
3eMJIM C OY€Hb HU3KHUM COJIep KaHreM rymyca — 168 ra v ¢ BBICOKUM COZEp>KaHUEM
—52,2% COOTBETCTBEHHO.

CpaBHuBas nanaeie obOcnenoBanuss 2013 u 2018 romoB, BuUIUM, 4YTO

coJiepKaHue TyMmyca MOBBICUIIOCh: CPEIHEB3BEIIEHHBIN Moka3aresab Bo3poc Ha 0,15
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%. 910 pe3yabTaTr CXKEroJHOoro BHCCCHHMA HABO3a M 3allaXMBaHHA COJIOMBI H

MHOT'OJICTHUX TpaB B IIOYBY.

Taomura 3.3 O6ecnieueHuocTh moyB mmamHau OO0 «BaxuToBoy MOABUKHBIMUA

dbopmamu pocdopa
2013 1. 2018 r.
['pynnmpoBka 1o [Inomans | Cpenne [Inomane Cpennes
3HaucHHUE
COJZICPIKaHUIO HalIHU B3BCIIC MaIrHu 3BCIICHH
MOKa3aTes, » o
IOJABHKHOT'O ML/KT HHbIA bI1
IOKa3at IOKa3at
bocgopa ra Vo eJIb, ra Vo eJIb,
MT/KT MT/KT
OueHb HU3KOE <25 166 | 3,0 175 3,0
Huskoe 26-50 892 | 16,0 700 16,0
Cpennee 51-100 2214 | 39,7 1891 | 339
IToBBIIEHHOE 101-150 1101 | 19.8 108,3 1196 | 21,5 122,5
Bricokoe 151-250 727 | 13,0 810 | 14,5
OueHb BBICOKOE >250 474 | 8,5 802 | 144
Hroro - 5574 | 100 5574 100

ITo coxpepxxanuto moaBWXKHBIX (opM (ocdopa mnpeodmagarOT MOYBHI C

CpeIHUM, TOBBIIIEHHBIM U BBICKOMM COJIEpKaHUeM JaHHoro ’nemeHta. B OO0
«BaxuTOBOY» MOYBKI C CONIEP)KAaHUEM MOABMKHBIX (opM (ochopa BbITE CPEeTHETO
3anumarot 2808 ra (50,4 %).

B nenom conepxanue docdopa 3a uatepsan Bpemenu ¢ 2013 mo 2018 rox
noBbicuiiock. Eciu B 2013 roay mouBbl ¢ coaepikaHueM MOJBHXXHOTO (ocdopa
BbIIIE cpenHero 3anumanu 2302 ra, To k 2018 rogy ux KOJIMYECTBO YBEIUYHIIOCH HA
506 ra, u3 xKoTophix 328 Ta OBUIM TMOYBBI C OYEHb BBICOKHM COJIEpPKaHHUEM
noABMWXHBIX popM pochopa. Tak, cperHEeB3BEIIEHHBIN TOKA3aTENb C MOBBIIIEHHON
crenenbto obecredeHHoct (108,3 mr/kr) B 2013 rox k 2018 roay yBenuuuiics Ha

14,2 Mr/Kr, Ipu 3TOM I'pyIina 00ecIeYeHHOCThIO MOABMXKHBIMU hopmamu pocdopa

ocTajlaCh HEM3MEHHOM.
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Taomuma 3.3. O6ecnieueHuocTs moyB mnamHu OO0 «BaxuTtoBoy 00OMEHHBIM

KaJIueM
2013 r. 2018 r.
Fpymmposka o | Howans | Cpeppe | Ilmomams | Cpennen
COZIepPKaHNIO Hoii;laefelf;l TTarmHn B3BEILIE s 3BEIEHH
0OMEHHOI'0 / ’ HHBI bl
KAIHS MI/KE TIOKAa3aT OKAa3aT
ra % eJb ra 7o eJb
MI/KT MI/KT
OueHb HU3KO0E <40 327 5.9 - -
Huzkoe 41-80 1380 | 24,8 1077 | 19,3
Cpennee 81-120 2292 | 41,1 2314 | 41,5
IoBbliIeHHO® 121-170 754 | 13,5 | 109,9 1163 | 20,9 124,2
Beicokoe 171-250 508 9,1 687 12,3
OueHb BEICOKOE >250) 313 5,6 333 6,0
Hroro - 5574 | 100 5574 | 100

B xo03siicTBe Ha CEroIHSIIHUN JIeHb ITPe00J1aIatoT MOYBKI cO cpeaHum (2314

ra) u noBeimeHHbIM (1163 ra) comepkanreM 0OMEHHOTO Kajusi, COOTBETCTBEHHO
41,5 % u 20,9 % or mmomaau namHU. B cpegHeM MOuYBBbI XO35MCTBA MMEKOT
MOBBIIIIEHHOE COZiep)KaHue MoABMKHOTO Kanus (124,2 mr/kr). [lonoBuny miommanu
namHu (60,8 %) 3aHWMAIOT TOYBHI C COJEPKAaHUEM OOMEHHOTO Kajusl HIDKE
cpenHero u cpennee, 3anumas 3391 ra.

C mponwtoro o0ciea0BaHuUs TOJHOCTHI0 UCUE3JN TMANTHUA ¢ OY€Hh HU3KUM
colep)kaHMeM OOMEHHOTO Kalus, a IUIOIIa/b CHU3KHM  COJIepKaHUEM
ymenbimmiiach Ha 303 ra. IDiomaau mamHM ¢ BBICOKUM M OY€Hb BBICOKUM
CoZlepKaHUEM Kalus yBeIM4WInch Ha 199 ra, yTto mpuBeno K BO3pPaCTaHUIO
CpEeIHEB3BEIICHHOTO TToKa3aTess A0 124,2 Mr/kr.

Taxum o6pazom, 00001Iasi Bce arpOXMMUYECKUE JaHHBIE MOXHO CIIENaTh

BBIBOJBbI:
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- CUJIbHO Y CPETHEKHUCIIBIE TIOYBBI MIEPEXOIAT B CIIA00KUCITYIO PEaKIIUIO;

- HaOJIFO1aeTCsl IOBBIIIICHHUE COICPKAHMS TyMyca B IIOYBaX X035HCTBa;

-HAMETWJIACh TEHACHITUS YBEIWYCHHUS IUIOMIAJed C OYEHb BBICOKUM
cojiep>)kaHueM MOABMKHOTO (pocdopa;

- IMHAMUKA COJAEPX)aHUs OOMEHHOTO KaJvs, TAK)KE TTOKA3bIBACT CHIKCHHE
IJIOMAZIEH ¢ HU3KUM COJICpKAHUEM Kajusi M BO3PACTAHHE CPEIHEB3BEIICHHOTO
ToKa3aTesl.

Ha ocHOBaHMM BBINICTIPUBEICHHBIX JAaHHBIX MOXHO 3aKIIOYHUTh, YTO

CCTCCTBCHHOC IIJIOA0POJHC ITOYB XO3SMCTBA — cpeaHce.

3.2. JlnHaMHKa COAePKAHMS TOCTYIHBIX (P)OPM MAaKPO3JIEMEHTOB B

Inmo4Be

HccnenoBanusi ATMHAMUAKHA OCHOBHBIX MUTATEIBHBIX JIEMEHTOB CEPHIX JIECHBIX
nouyB KyKMOpCKOro MyHHIMIIAJLHOTO paiiloHa TOKa3aiW, 4YTO HaOIromaeTcs
CHUKEHUE JTOCTYIHBIX ()OPM MUTATEITHHBIX BEIIECTB K HACTYIUJICHUIO (Da3bl BBIX0/1a
B TpyOKy (puc. 3.1. - 3.4.). DT0 MOXKHO CBSI3aTh C TeM, 4TO B (ha3y BbIXOJa B TPYOKY
HACTYMAIOT PU3NOIOTUYECKUE U CHHTETHUYECKHE MPOIIECCHI B PACTEHUSIX TOCTUTAIOT
MaKCUMaJIbHOTO 3HAYCHUS, TPH 3TOM HAWOOJIbIIIeE MOCTYIUICHWE MUTATEIbHBIX
AIIEMEHTOB HJIET U3 TIOYBHI.

K ¢aze nonHoii cnemocty B mo4yBe HaOmoAaeTcs HEOOJbIIOE HAKOIUICHHE
MOJIBIDKHBIX (hopM a30Ta, pochop 1 Kamus u3-3a Hayajia OTMUPAHHS BEeTeTaTUBHOM
Macchl. JTO SIBICHHE MOXET HAOIIOAAThCS TOJBKO MPU HAIWYUHU JTOCTATOYHOTO
KOJIMYECTBA MUTATECIIbHBIX BEIICCTB B TAXOTHOM CJIO€ TTOYBHI.

Ycnosus 2018 roga mokaszanm, 4To coAepKaHHUE JIETKOTUIPOIN3yeMOT0O a30Ta
B (pa3y BCXOJI0B YBEIMUUIIOCH U3-3a BIUSHUS MPUMEHSIEMBIX yIOOPECHHUIA, TTPH 3TOM
MaKCHUMaJbHOE COJICp)KaHUE a30Ta B TEYCHHH BCEH BEreTaIlii OCTAJIOCh TOJHKO Ha
BapUaHTE C MpearnoceBHoN 00padoTkoi [lonmumonom 2 j1/T. 3T0 MOKHO OOBSICHUTH
UHTCHCUBHBIM TMOTPEOJICHUEM a30Ta PACTEHUSMU OTHOCHUTEIHHO HAKOIUICHUIO

opraHuydeckoi maccol (puc. 3.1.).
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Jlunamuka noaBmwxHOro ¢ocdopa moja 03MMOM MINEHUIEH B TEMHO-CEpO
JIECHOM TOYBE MO CPABHCHHWIO C JWHAMUKON a30Ta Oojiee CTa0WIICH W MEHBIIE
3aBUCUT OT KJIIMMATHYECKUX YyciaoBUHM (puc. 3.2.). MakcumallbHOE COAEpKaHue

NnoABMYKHOTO (pochopa OTMEUECHO HA BapHaHTaX C MPEANOCEBHON 00pabOTKOM.

Bcxoabl Bbixoz B TPy6KY MonHaa cnenoctb

10

(o]

[e)]

H

N

o

B KoHTponb HdoH  H doH+MonngoH 2 n/t M doH+ NoanaoH 4 n/t

Puc. 3.1. /luHaMuka J€rkoruapoan3yeMoro a3ora B axoTHoM ciioe B 2018

roxy, mr/100 T
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14

12

Bcxoabl Bbixoz B Tpy6KRYy MonHaa cnenoctb

1

o

[e]

[e)]

H

N

EKoHTponb W ®oH H doH+MonngoH 2 n/t W doH+ NoanaoH 4 n/t

Puc. 3.2. Jlunamuka noasuxHoro gocdopa B maxornom cioe B 2018 roxy,

mr/100 r

BHecenue ynoOpeH#Hii MoJI0KUTEIBHO CKa3aJI0Ch Ha CO/ICPYKAHNH MTOIBUKHOTO
KaJius B ouBe B (azy BcxonoB. Hanbonpiee comepkanue kams B a3y BbIXO/A B
TpyOKy ObLIO Ha (OHOBOM BapHaHTe, K (ha3e MOJHOU CIEJIOCTH COACpKAHME
TIOZBIDKHOTO Kajus ObUIO TPAKTHYECKUM OJWHAKOBBHIM Ha BCEX BapHaHTaX C

NpUMEHEHHEM yI00peHH, KpoMe KOHTPOJIbHOTO BapuaHTa (puc. 3.3.).
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14

12

Bcxoabl Bbixoa, B TpyOKY MNonHaa cnenoctb

o

[e]

)]

H

N

EKoHTponb EdoH HdoH+MonngoH 2 n/t  MdoH+ NoanaoH 4 n/t

Puc. 3.3. Jlunamuka oOMeHHOTO Kajus B maxoTHoM cioe B 2018 roay, mr/100 T

Taxum 00pa3zom, MOXKHO CHENaTh MPEIBAPUTENBHOE 3aKIIIOUEHUE O TOM, UTO
oO0muii 3amac TMUTATEIbHBIX BEIIECTB B IMOYBE, COACP)KAHWE WX B JOCTYITHBIX
dbopmax, a TakKe HWHTEHCHBHOCTb IIpoliecca Iiepexofa U3 HEYCBOsSEeMOW B
ycBoseMylo (opMy U OOpaTHO, B 3HAUYUTEIBHOW MeEpe OMpPEIeNSIIOT YCIOBUS

MUATAHMUS PACTEHUN U UX TOTPEOHOCTH B YJI0OPEHUH.
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I''TABA IV. PE3YJIBTATbBI UHCCJIEAOBAHUA

4.1. YpoxkailHOCTH sipoBOi mmeHulbl « MoaabI3»

B PecnyObnuke Tarapcran 2018 rom xapakTepu3oBajlicsi, KaK CHIIBHO

3aCyIUIUBBINA, YTO MOBIMUSJIO HA YPOKAHHOCTD SIPOBOM MIIEHULBI (Tabnuua 4.1).

Ta6mua 4.1. YpoxkaitHOCTb 3epHa ApoBoii ireHns «Monasizy, 2018 rox

[TpubaBka o
H OTHOILIEHUIO K
opMa npenapara, . 5
POXKANHOCTE
BapuanTsl ji/ra bony
3epHa, T/Ta
T/Ta %
Kontpois ) 2,31 -1,74 -
Ni30P130Ki00 + -
4,05 ] )
HH(N30) — ®on
Ni30P130Ki00 + 2 436 031 77
HIT(N3o)+ J
[Momunon 4,25 0,20 5,0
HCPys 0,11

[Tpumeuanue - He kopHeBas HOKOpMKa MPOBOINIIACH 110 CIEAYIOIIEH CXeMe:
Nii - B ¢azy kymienusi; N7 — B ¢aszy Beixoja B Tpyoky; Ni» — B a3y MoOJOYHOM
CHEJIOCTH

MuHnumanbHOe 3HAYEHHE YPOXKAWHOCTH TMIICHUIBI ObUIO TOJYy4YeHO Ha
KOHTpOJIbHOM BapuaHTe — 2,34 T/ra. PazHuna ¢ (oHOBbIM BapuaHTOM ObLia
oTpunatenbHa U coctaBuna 1,74 T/ra. YpoxkalHOCTh 3epHa Bapuanta PoH +
[Tonruaon ¢ Hopmo#l mpemnapata 4 i/t coctaBuna 4,25 1/ra. Pazuuma ¢ ponom
coctraBuna 5,0 % wm 0,20 1/ra. MakcumanpHasi ypo>KaHOCTb SIPOBOM MILIEHUIIBI
ObuTa JOCTUTHYTa Ha Bapuante ¢poH + [lomuaon 2 11/t — 4,36 1/ra. Paznuna ¢ honom

OblIa Tak)Ke MaKcuMalibHa B coctaBmia 7,7 % wmm 0,31 1/ra.



34

[IpennoceBHas oOpaboTKa sipoBOil mimeHUIlLI npenaparoM [lomuaon B 2018
roJly TaKKe BJIMsUIA Ha yPOKAHHOCTH COJOMBI (Tabnuua 4.2.).

YpoxaiiHOCTh cojiombl Ha BapuanTe PoH cocraBmia 4,46 T/ra. Ha
KOHTPOJILHOM BapHUaHTe ObLJIO MOJy4eHo 2,56 T/Ta COIOMBI, YTO ObLTIO HAUMEHbBIIIUM
MOJTYYEHHBIM 3HAYEHUEM B UCCJIEOBAHUSAX.

MakcumanbHasi ypoKailHOCTh COJIOMBI ObLTAa TIOJyY€HA MPU MPEATIOCEBHOM
06padoTtke [lonmmonom ¢ HopMoit penaparta 2 Ji/T U coctaBuiia 4,66 1/ra.

YBenunuenue HOpMbl npemnapata [lommumoH 10 4 7/T CHU3WIO ypOXKAWHOCTH
COJIOMBI IO CpPaBHEHUIO ¢ HOpMOU nipenapar 2 ji/T Ha 0,03 T/ra U Ha 3TOM BapUaHTe

nosyuniu 4,63 1/ra.

Tabnuna 4.2. YpoxxaifHOCTh COJIOMBI SIPOBO MIIICHHUIIBI <<ﬁonn513>>, 2018 rox

[TpubaBka mo
Hopwma npenapara, OTHOIIICHUIO K
YpoxalHOCTb tbom
BapuanTsl a/ra y
COJIOMEI, T/Ta
T/Ta %
KonTpoJib B 2.56 21,90 i
Ni30P130K100 + -
4,46 - -
HII(N3p) — ®on
Ni30P130Ki00 + 2 4.66 02 4s
HII(N30)+ ;
IMonunon 4,63 0,17 3,8

4.2. XuMHUYeCKHI COCTAB YPO:Kasi IPOBOM MIIIEHULIbI

XHUMHMYECKUH COCTaB 3€pHa 3aBUCUT OT MHOXKCCTBa (I)aKTOpOB. K nHum
OTHOCATCA COACPIKAHUC IJJICMCHTOB B IIOYBC, 4 TAKXKC OT Cl)OpM, KOJIN4eCTBa MU

CIIOCOOOB BHECEHMsS YI0OpeHuil moa KyaeTypy. IlpenmoceBHass oOpaboTka
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npenaparoM «llonumon» Takke MOBIUAIO HA XMMUYECKUH COCTaB 3€pHA SPOBOU
nieHuis! (Tadnuna 4.3.).
Tabnuma 4.3. Bnusaue npenapara [lonuaon Ha cogepxaHie MaKpO3JIEMEHTOB B

3epHEe ApoBOM mieHuisl, 2018 rox

CopaepkaHue MaKpo3JIEMEHTOB B 3€pHE, %o

BapuanTsl Hopwma
OIbITa npernapara, Ji/T Azor docdop Kanui

Kontpoas - 1,68 0,62 0,40

Ni30P130K00 + -
2,30 0,75 0,55

HH(N30) — don
Ni30P130K100 + 2 2.35 0,77 0,56

HIT(N3p)+

IMonunon 4 2,33 0,79 0,58

Ha xoHTposbHOM BapHuaHTe COAEpKaHUE a30Ta B 3epHE cocTaBuwio 1,68 %,
docdopa — 0,62 %, xanus — 0,40 %.

Baecenue ynoopenuti B 103¢ Ni30P 130K 100 + HITI(N30) yBeauumio comepikanue
azota B 3epHe 10 2,30 % docdopa 10 0,75 u xanus no 0,55.

[IpeanoceBnass oOpabotka npemnapatoMm I[lomuaoH B 1o3e 2 JI/T U3MEHUIIO
COOTHOIIIEHHE OCHOBHBIX MAaKpOAJIEMEHTOB B 3epHe: a3oTa ctaio 2,35 %, docdopa
0,77 %, xamus 0,56 %.

[IpeanoceBHass o0paboTka ¢ HOpMOM pacxoma 4 JI/T HEMHOTO CHHM3UJIO
COJIEp’KaHME a30Ta Mo cpaBHEHUIO ¢ BapruaHTOM Ni30P 30K 00 + HII(N3p)+ [Honuaon
2 a1/t no 2,33 %. [Ipu aTom coaepxanue Gocdopa u kanus Bozpociio 10 0,79% u

0,58% COOTBETCTBEHHO.
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HpC,Z[HOCCBHa}I 06pa60TI<a TaK)K€ M3MCHWIO U XMMHUUYECKHMH COCTaB COJIOMBI

(Tabnuia 4.4.).

Ta6nuna 4.4. CoaepkaHne MaKpodJIEMEHTOB B IpOBOH MieHUIIbl «onapI3»,

2018 ron
ConeprxkaHre MakpOIJIEMEHTOB B COJIOME,
%
BapuanTsl Hopma
OTIbITa npenapara, Jj/T A3oT dhochop Kanuit

KonTpoJib - 0,40 0,32 0,60

Ni30P130K00 + -
0,76 0,36 112

HH(N3()) — ®oH
Ni30P130K100 + 2 0,65 0,33 1,09

HH(N30)+ 1

[TonuaoH 0,70 0,32 1,08

Ha KOHTpPOJBLHOM BapHaHTE KOJMYECTBO MAaKpPOIJIEMEHTOB B COJIOME OBLIO
muHuManbHbIM. Conepikanue azora coctraBmio 0,40 %, dochopa 0,32 %, xamus
0,60 %.

BHecenne ymoOpenuii B Bapuante «®DOH» TOBBICHIO COJEpIKAHHE
MaKpO3JIEMEHTOB B cosiome: azota ctano 0,76 %, pochopa 0,36 %, kanus 1,12 %.

[IpennoceBHas oOpadotka [loaumorom 2 JI/T 1aj0 HaUMEHbILEEe COJICPIKAHHUE

azota (0,65%), dhocdopa (0,33%) u xamus (1,09%) B comome.
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4.3. Ucnosib30BaHMe OCHOBHBIX MAKPO3JIEMEHTOB yPOKaeM sipOBOM

nmeHunbl «oaabi3»

[Ipy  BHECEHMM  MHUKPODJIEMEHTOB  BBIHOC  IHUTATEIbHBIX  BELIECTB
YBEJIMYMBAETCS B 3aBUCUMOCTH OT JI03bI BHECEHHsI MUKpoynoopernnii (DemoTora,
2016).

CoOTHOIIEHUE DJIEMEHTOB NMUTAHUS 3aTPAYCHHBIX ISl CO3JaHUS OCHOBHOM
MPOAYKIMU SPOBOM IIIEHUIBI HM3MEHSJIOCh B 3aBUCUMOCTH OT BHECEHHBIX

ynoOpeHuii (Tadnuna 4.5.).

Tabnuna 4.5. Xo3siiCTBEHHBIN BEIHOC 3JIEMEHTOB 3€pPHOM SIPOBOM MIICHUIIBI,

2018 rox
X035IMCTBEHHBIN BBIHOC DJIEMEHTOB
BapuanTsl Hopwma
3€pHOM, KI/Ta
OTIbITa npemapara, Ji/T
A3oT docdop Kanuit
KonTposib - 38,8 14,3 9,2
Ni30P130K100 + -
93,2 30,4 22,3
HH(N3()) — ®on
2
Ni30P130K00 + 102,5 33,6 24,4
HIT(N3o)+ 1
[Tomunon 99,0 33,6 24,6

MakcuManbHbIl  XO3SIUCTBEHHBIM  BBIHOC JJIEMEHTOB 3€PHOM  SIPOBOU
NIIEHUIEH ObLI MOJy4YeH Ha BapHaHTE C MPEANOCEeBHON 00pabOTKOM mpenaparomM
[Tonunon ¢ Hopmoii pacxoaa 2 11/T. Ha 3Tom BapuaHTe BBIHOC a30Ta coctaBui 102,5
kr/ra, Gocdopa 33,6 kr/ra, kanus 24,4 xr/ra.

MuHUMAaNTbHBIN XO03SIMCTBEHHBIN BHIHOC 3JIEMEHTOB OBbLI MOJYYEH Ha BapHaHTe

0e3 BHeceHus yaoOpenuit: azota 38,8 kr/ra, hochopa 14,3 kr/ra, kanus 9,2 xr/ra.
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X035 UCTBEHHBIM BBIHOC TMOOOYHOM MPOAYKIMEH TakKe HU3MEHSUICS OT

MpeANnoCeBHON 00pabOTKH SPOBOI MIIeHUIIBI (Tabsumia 4.6.).

Ta6nuna 4.6. X0351CTBEHHBIN BEIHOC 3JIEMEHTOB COJIOMOM SIPOBOM IMIIICHUIIBI,

2018 rox
Bapuantsl X0391CTBEHHBIN BBIHOC JIEMEHTOB
OIIbITA Hopwma COJIOMOH, Kr/Ta
npernapara, Ji/T A3sor dochop Kamui
KonTtpons - 10,2 8,2 15,3
Ni30P130K100t - 33,9 16,5 50,0
HII(N3p) — ®on
Ni30P 130K 100 + 2 29,8 15,1 48,1
HII(N3o)+
Mosmon 4 31,9 14,6 47,8

J1is co3anust OAHOM TOHHBI MOOOYHON MPOTYKIIMU Ha KOHTPOJILHOM BapUaHTE
nonanobusock 10,2 kr/ra a3ora, 8,2 kr/ra pocdopa, 15,3 kr/ra xanus.

[Ipu BHeceHuun ynoOpeHuii Ha BapuanTte «DOH» YBEITUUYUIICS XO3IMUCTBEHHBIN
BBIHOC COJIOMOW M TOJy4YEHHBIE 3HAYEHUS! OBLIM MaKCUMAJIbHBIMHU: BBIHOC a30Ta
coctaBmi 33,9 kr/ra, pocdopa 16,5 kr/ra, kanus 50,0 kr/ra.

[IpennoceBHass o6paborka I[loauaOHOM CHU3UIIO XO3SHUCTBEHHBIM BBIHOC
MaKpOAJIEMEHTOB T10 CPAaBHEHHIO ¢ BapuaHToM «Don». J[111 HopMbI nipemnapata 4 /T
XO03IMCTBEHHBIN BhIHOC a30Ta 0wl 31,9 kr/ra, pocdopa 14,6 kr/ra, kanus 47,8 kr/ra.
[Ipu cHm>XeHMH HOPMBI TpenapaTa 10 2 JI/T CHU3WIICS U XO3SMCTBEHHBIN BBIHOC
azota 710 29,8 kr/ra, hocdopa mo 15,1 kr/ra, kamus go 48,1 kr/ra.

[To mosy4eHHBIM JaHHBIM OBLT MOJICUYMTAH OOIIMI XO3SIMCTBEHHBIM BBIHOC

SIpOBO MIeHuIIeH (Tabnuma 4.7).
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Ta6nuna 4.7. Bnustaue npenapata [TonuaoH Ha 001Ut X03siCTBEHHbBIN

BBIHOC a30Ta, pochopa u kanms

OO0 X03IMCTBEHHBIN BEIHOC, KI/Ta
Bapuante onbita | Hopwma, /T
A3zoT docdop Kanuit
Kontpoib - 49,0 22,5 24,5
Ni30P130K100 -
127,1 46,9 72,3
HH(N3()) — ®on
2
Ni30P130K100 + 132,3 48,7 72,5
HIT(N3o)+ Z
IHommmon 130,9 48,2 72,4

MakcumanbHbI 00ITUH XO3SMCTBEHHBIM BEIHOC OBLI MOJTYyYEH HA BApUAHTE C
BHECEHHEM MaKpOyJ1I00peHUl U MpernoceBHOM o0padoTkoit [TonuaoHoM ¢ HoOpMoi
npemnapata 2 11/T. BeiHoc a3ora coctaBun 132,3 kr/ra, pocdopa 48,7 kr/ra, kanus
72,5 xr/ra.

Ha xoHTponpHOM BapuaHTe ObUI TOJY4YeH MHUHUMAJbHBIA  OOIIUIA
XO3SIICTBEHHBI BBIHOC YpO’KaeéM MIIEHUIIbI: a30Ta Obulo BbIHECeHO 49,0 kr/ra,
dbocdopa 22,5 kr/ra, kanus 24,5 xr/ra.

B npoBogumbix uccneoBaHUSX ObUIM  MOJACYUTaHbl  KOI(PPUIUEHTHI
WCITOJIb30BAHUS MTUTATEIBHBIX JIEMEHTOB U3 yao0penuii (Tabmuia 4.8).

Haumenbive ko3 PuIMeHTsl UCIIOIB30BAHUS U3 YI0OPEHUH ObLITH MOTy4YeHbI
Ha BapuaHTE ¢ BHECEHHEM Makpoyao0penuil. Pactenus ssamens ucnoaszoBaiu 49%
azoTta, 19 % docdopa u 47% xanus.

Ucnonb3zoBanue  npenapara [lomupoH — yBenuyuiao  KO3Q@PUIIMEHTHI
UCIIOJIb30BaHUsI MAaKpO3IEeMEHTOB. Tak ko3¢ hULIMEeHThI UCTIONB30BaHus pocdopa u

Kajins HC U3MCHAJINMCh B 3aBUCHMOCTH OT HOPMBI pacXoAbl IIpCriapata 1 COCTaBUINU
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20% u 48% COOTBETCTBEHHO.
KoaddunreHTsl UCroap30BaHus a30Ta UMEIN MHUHUMAJIbHBIC PA3IU4Hs MPU
pa3HbIX HOpMax pacxona mpemapata [lomumon. Tak mpu HOpme pacxoma 4 /T

ko3 puieHT ucnoab3oBanus azora 0bu1 51%, a nmpu HopmMe pacxoaa 2 /T — 52%.

Tabnuma 4.8. Biusaue [lonuaona Ha K03 PUITUEHTHI UCTIOIB30BAHUS

OCHOBHBIX MaKpO3JIEMEHTOB SIPOBOM MilleHuLen, %

Bapuants! onbiTa Hopwma, /1 A3or dochop KaJIMi

KonTtpons - - - -

Ni130P130K100+ -

49 19 47

HH(N30) — ®doH

Ni30P130Ki00 + 2 5 20 48
HIT(N3o)+
Moo 4 51 20 48

4.4. Iloka3zareyiu Ka4yecTBA 3epHA APOBOii meHnbl «Moab13»

KauecTBO monyyaemoi MpoayKIMM OLIEHUBAETCS MO MHOIMM IOKa3aTelsiM,
KOTOpBbIE B COBOKYIIHOCTH XapakKTEpU3YIOT (PU3NYECKHUE U TEXHOJIOTMYECKHE
CBOICTBa 3epHa SPOBOM MILIEHUIBL. (Tabauia 4.9).

«Copeprxanue Oenka onpeaesieT He TOJIbKO MUTATEIbHYIO IEHHOCTh 3€pHa U
OPOAYKTOB €ro ImnepepadOTKH, HO M TEXHOJOTMYECKHe CBOWCTBA. MHoOrue
KayeCTBEHHBIE MOKA3aTeNM 3€pHA MIICHUILIbI, HATPUMEp, COACPKAHUE KICHKOBUHBI,
CWJIa MYyKH, B OOJIBIIMHCTBE CIy4acB HAXOJAUTCA B NPSMON 3aBUCUMOCTU OT
oenkoBocTH 3epHa. Cie10BaTeIbHO, HAYYUTHCS YIPABISATH OCIKOBOCTHIO O3HAYAET
HAy4YUThCS INOBBILIATH TEXHOJOTMYECKHE KadyecTBa 3€pHAa IO psALy JIpYyrux
II0KA3aTeJICH.

benkoBbIif KOMIUIEKC 3€pHa TMIICHWIBI TNPEJACTaBICH B OCHOBHOM
ClenyloIUMHA  (ppakuusaM: anbOyMUHaMu, TIJOOyJIMHaMH, TIUMAAMHAMH U

rmrorenHammy (bensies, 2005)
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MuHHUMaNbHOE KOJIMYECTBO CBHIPOTO NPOTEMHA B UCCIJACOBAHMUIX OBLIO
IIOJIyYEHO Ha KOHTpoJIbHOM Bapuante — 10,5%.

[Ipumenenuem yaoOpenuidi B Bapuante «QPOH» YBEIUYWIO JaHHBIN
rmokasateib 10 14,3%.

MaxkcruMasnbHOe CoJiep:KaHue ChIpOro Oesika ObLIO MOJIYy4eHO Ha BapUaHTE C
npeanoceBHon oopaboTkoii [lonumonom B HopMe pacxopa npenaparta 2 /T -14,6%.

BbIxol cbIporo mpoTe€MHa Ha TeKTap 3aBUCUT OT COAEP>KaHUS ChIPOTO
npotenHa. [lo3ToMy MakCUMalIbHBIN BBIXOJ CHIPOTO MPOTEHHA ObUT Ha BapHAHTE C
npeanoceBHor o0pabdotkoi IlomumoHoMm ¢ HOpmoM pacxoma 2 /T — 636 Kr.
MuHuManbHbIN BBIXOJ CHIPOro Oesika ObLT Ha KOHTPOJIBHOM BapuaHTe — 243 KT ¢
rexrapa.

[IpuMeHeHrne Makpo- U MUKpPOYAOOpPEHUHN YBEIUYUIIO MACCY ThICSIYU CEMSIH
[0 CPaBHEHHUIO C KOHTPOJBHBIM BapuaHTOM. BHecenue ynoOpeHHil Ha BapHaHTe
«DoH» yBEIUYUIIO Maccy Thicsiuu ceMsiH 110 41,0 rpamm.

[IpeanoceBHas 0O6paboTka npemnapatom [lonumoH ¢ Hopmoil pacxoaa 4 i/T
MO3BOJIWIIO TOJYYUTh Maccy ThicsuM ceMsiH 41,6 rpamm. MakcumanbHasi Macca
THICSYM CEeMsH Obljla TOJIydeHa Ha BapHaHTe C MPEANOCeBHON 00paboTKOM
[Tonmuaonom ¢ HOpMoit pacxona 2 1/t — 42,0 rpamma.

BaxxHbIM IOKa3aTelieM, XapaKTEpU3YIOIIMM KadeCcTBO 3€pHa ApOBOM
NIIEHUIBI, SBISETCA COJIEp)KaHUE ChIpOM KJIEHKOBUHBI M ee kadecTBo. OT ee
COJIEpKaHUs 3aBHUCST B MIEPBYIO OUYepe/Ib XJIeOoneKkapHble KauyecTBa.

MuHuManbHOe coliepKaHue KIECHKOBUHBI ObLIO HAa KOHTPOJIBLHOM BapHaHTe
22,7 (MK -69,0). Buecenne Mmakpoynoopenuii yBenuuuiio coaepsxxkanue Ha 0,9 % u
cocrtaBuyio 23,6% (MK -71.,4).

MakcumanbHOE COJIEp)KaHUE ChIPOW KIEHMKOBHMHBI M €€ KauecTBO ObLIO
MOJIyY€HO Ha BapHaHTE C MPEANOCeBHON 00paboTkoi mpenaparom Ilonumon c
HOpMO# pacxoxa 2 i/t — 24,5 (MK -71,8).

[Ipu >TOM mOJy4eHHBIE PE3yJNbTaThl HAa BCEX BapHAHTAX HCCIEIOBAHUS
IIOKA3ajJy, YTO IIOJY4YEHHBIM ypoxkald otHocurcs ko II rpynme mo xauectBy

KJIEUKOBUHEI.
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«CTEKIOBUAHOCTD — 3TO KOHCUCTEHLHS SHAOCIIEPMA U OJIUH U3 BAXKHEUILINX
MOKa3aTeJIel KaueCTBA 3€pHA MILIEHULBI.

[Ipy BHeceHMM MaKpO- M MHKPOYIOOpEHUIl CTEKIOBUIHOCTH SPOBOMU
MIIEHULBI BO3pacTana. Tak Ha KOHTPOJIbHOM BApUAHTE CTEKIOBUIHOCTH SPOBOM
nurennis «omms3y» cocrasuia 58%.

[Ipu BHeceHun MakpoyaoOpeHuil Ha Bapuante «POH» CTEKJIOBHIHOCTH IO
CPaBHEHMIO C KOHTPOJIEM yBenuuuiach Ha 7% u cocraBuna 65 %.

[IpeamnoceBHas o6paboTka mpenaparoM [lommmoH B 103e 4 71/T MO3BOJIMAIIO
YBEJIMYMUTH JaHHBIN TToKka3aTenb 10 66%.

MaxkcuMmasbHas CTEKJIOBHIHOCTh 3€pHa SPOBOM MILIEHUIIBI ObLIA MOTyYeHa Ha

BapHaHTe ¢ IpeanoceBHoi o0padoTkoii [lonmumonom B 1o3e 2 11/T — 68%.
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4.5. Dxonomunueckas 3G PeKTUBHOCTH NPUMEHEHUs y100peHuit

Pacuer skoHoMuYeckoi 3(h(PEKTUBHOCTH BO3JENBIBAHUS SPOBOM MIICHUIIbI
NPOU3BOAMIICA HA OCHOBAaHUU TEXHOJIOTMUECKOM KapThl Ha MOJIYYEHHYIO
ypoxaiHocTh (Tabnwuma 4.10).

MuHuManbHasg CTOMMOCTb NPOAYKIMU ObUIa TOJydeHa Ha KOHTPOJIBHOM
Bapuante - 25410 pyOneil, a MakcUMallbHas Ha BapuUaHTE C MPEINOCEBHOMN
oOpaboTkoii [Tonunonom ¢ no30i npenapara 2 1/t — 47960 pyOneii.

Bcero 3aTparbl Ha reKTap ONpenessiioTesl Kak CyMMa MPSIMBIX U KOCBEHHBIX
3aTpat. Haumensblee KoIM4ecTBO 3aTpat ObLJIO HA KOHTPOJIBLHOM Bapuante — 21670
pyousieit. Ilpu BHeceHUH yq0OpEHHHM KOJWYECTBO 3aTpaT yBeauuyuiaoch g0 34120
pyOnei. MakcumanbHble 3aTpaThl ObUIM MOJYYE€Hbl Ha BapUaHTE C MPUMEHEHUEM
npenapara [lonumon ¢ Hopmoit pacxoma 2 11/t — 35460 pyoOei.

Haubonpias cebecTonMOoCTh MPOAYKIIMK Oblla MOJIydeHa Ha BapuaHTe 0e3
BHeceHus ynoopennii — 9380 pyOneit, a MUHIMAaTbHAS HA BAPUAHTE C TIPEIITOCEBHOM
00padoTkoii npenaparoM [lonumon ¢ HopMoit pacxoaa 2 1/1- 8133 py6ieit.

YucTblii 10XOJ C OJHOTO TE€KTapa PAacCUMTHIBAECTCS MPU MOMOIIU Pa3HUIIBI
MEXAY CTOMMOCTBIO IPOAYKIMHU U 3aTpaTaMu Ha OJIMH T'eKTap.

MakcuMallbHBIM YUCTBIN J0X01 OBLJT Ha BApUAHTE C IPEAIIOCEBHON 00paboTKOM
[Monmuoonom ¢ HOpMO# pacxona 2 i/T -12500 pyOneit. MuHUMANbHBINA YUCTHIN
J0X0J1 OBLT MOJIy4EeH Ha KOHTPOJIbHOM Bapuante — 3740 pyOuieit.

VYpoBeHb peHTA0ENBHOCTH PACCUUTHIBAECTCS C MOMOUIBIO ABYX MOKa3aTeleu:
ce0ecTOMMOCTH MPOAYKLUU U YUCTOTO TOXO/A.

Haunbonee penrabenbubiM okazaicst BapuanT ®on + Ilommaon 2 a/T — 35%.
HaunmMenee penTabenbHbIM OKa3alcs BapuaHT 0e3 BHeceHus yaoopenuid — 17%. Ha

BapuaHT «Don» peHTadeabHOCTh ObuTa Ha ypoBHE 30%
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T'JIABA 5. BE3OITIACHOCTS KM3HEJESATEJIBHOCTU U OXPAHA
OKPY KAIOIIEHN CPEbI

5.1. OxpaHa okpy:xkawieil cpeabl

BinsiHue Ha OKpYyXalollyl0 €ro cpeAy OKas3bplBalOT TPYA MHOXKECTBA
JIOJCKUX IOKOJEHWH, dUBIIMX B YCJIOBHUSAX pa3HbIX CMEHSBIIUX APYr Apyra
00LIECTBEHHO-DKOHOMHUUYECKUX (popManuii. Hanbosee MHTEHCUBHO BO3/IEIICTBHE HA
npupoay npousouwio 3a nocuennue 150-200 ser, 4To cBO€ MHTEHCUBHOCTH OHU
OPEB3OLIIM BO3JACHCTBUS 3a ThIcsdeneTuss mpexHed wucropuun. C  peskoi
WHTEHCU(UKALMEeH MPOU3BOACTBA B CBSI3U C HAYYHO-TEXHUUYECKON pPEBOIIOIUEH
TEMIIbl M CIOJb30BAHMUS MPUPOJHBIX PECYPCOB CTPEMHUTENBHO BO3PACTAalOT, YTO
IPO3UT CHUXKEHHUEM €€ MPOAYKTUBHOCTH BIUIOTH JO IOJHOTO OMYCTOLIEHUS. 3a
nocneanue 50 neT Ha 3emiie BbIpaO0OTaHO CTOJIBKO YK€ MPOAYKIUHU, CKOJIBKO €€ ObLII0
MPOM3BEJEHO 3a BECh NMEPUOJ CYIIECTBOBaHMUS MBWian3anuu 10 1950 r. 3a 3to
BpEMSI MHUp MOTEpsl NouTd 1/5 BepxHero IUIOJOPOJHOTO CJIOS IIOYB Ha
oOpabaTpiBaeMbIX 3eMiIIX. Bo Bpemsi pachamkd 4YacTUIBl IUIOJAOPOIHOTO
IOYBEHHOT'0 NMOKPOBA CMBIBAIOTCSI IOTOKAMH BOJBI, CHOCSITCSI IOTOKAaMHU BO3/1yXa,
IPOUCXOJUT ECTECTBEHHBII NPOLECC PA3PYILIECHHS TOYBBI.

Cpenn MHOTOYHCIICHHBIX aCIIEKTOB MPOOJIEMbI OXpaHbl OKPY>KAIOIIEH CPebl
B CEIbCKOM XO3SHCTBE HMMEIOT 3arpsi3HEHHbIE IIOYBbI, PEK M O3€p OCTaTKaMHU
NECTULUOB, 3arpsI3HEHNE BOJAOEMOB OCTATKAMH MHUHEPAJIBHBIX U OPraHUYECKHX
yl1oOpeHul,  JOKalbHOE  3arpsA3HEHUE  CEJIIbCKOXO3SIMCTBEHHBIX  Yroaui
aBTOTPAHCIIOPTOM ¥ HEKOTOPBIMU IPOMBIIUICHHBIMA HPEANPUATHIMH, IOpYa
3eMenb npu HedTen00bIYe U CTPOUTETBHBIX padoTax.

KomMmmuieke npupompooxXpaHHbIX MEPONPUSATHI JOHKEH BKJIIOUATh OXpaHy U
paLMOHAJIBbHOE MCHOJIb30BAHUE 3€MEIIb, BOJHBIX PECYPCOB, JIECOB, ECTECTBEHHBIX
TpaB U NacTOMUII, a TaKKe )KUBOTHBIX U pbI0. BHEIpeHHE MPOrpecCuBHBIX CUCTEM

3eMJICACTINA COIIPOBOXKIAACTCA BO3HHMKHOBCHHUEM OIIPCACICHHBIX IOCJICACTBUI:
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HAKOTUICHHsI B Omocdepe Hepas3IoKUBIIUXCS OCTATKOB CPEACTB XHMH3AIIUH,
000CTpeHMsI  TEHJCHIIMK  yXYIIIEHUS  Kad4eCTBa  CEJIbCKOXO3SMCTBEHHOU
NPOAYKIIMK, YCUJIEHHUS B TIOYBEHHOM IIOKPOBE SPO3UOHHBIX MPOTrPECCOB,
MIPOTPECCUPYIOLIETO MCTOLICHUS U 3arPSI3HEHUS] BOJOEMOB, a TAKXKE CHUIKECHUEM
YU CJICHHOCTH (DayHbI, B TOM YK CJIE MMOJIe3HOM. B CBsI3M ¢ 3TUM cucTeMa 3emMiieAens
JOJDKHA OBITH 0O0CHOBaHHBIM HE TOJIBKO C arPOTEXHUYECKUX, HO M KOJIOTHICCKUX
MMO3UIIHNH.

OCHOBHBIMM MYTSIMM CHUXKEHHUSI W NPEAOTBPAIIECHUS OTPUIATEIBHOTO
BO3JCUCTBUS TMECTULHUJOB HAa PACTCHUS M OKPYKAIIIYIO Cpely SBISIOTCA
OTPAaHUYECHUE UX MPUMEHEHUS U KOHTPOJb 33 UX MCIOJIB30BAHUEM Ha Pa3IMYHBIX
gacTax arponanamadra. Oco0oro BIUSHUS 3aCITYKUBAIOT BOTIPOCH PUMEHCHUS
XUMHYECKUX CPEJICTB 3aIIUTHI PACTEHUN OT BpeauTeseii, 0one3nei u copusakon. C
9TOM IMEJBbI0 B KaXJIOM XO3SHCTBE BBIJCHAIOT 30HBI IO JKOJOTHMYECKH
cOanmaHCUPOBAaHHOMY TNPUMEHEHUI0O XMMHYECKHX CPEACTB  3allluThl  Ha
CEJIbCKOXO3IMCTBEHHBIX YTOJIbsIX.

B cucremax 3emiienenus o4eHb BaKHO DKOJOTHMYECKH cOaaHCHPOBAHHOE
IpUMEHEHHE y100peHuid. Pa3Hbie yroaps 001a1at0T HEOJUHAKOBOM CITOCOOHOCTHIO
VAEpKUBATH TUATATENIbHbIE BemiecTBa. Jlydine BCcero wHX aKKyMYJHUPYIOT
JIECOHACAXKJCHHUS, 3aTEM CEHOKOCHI M YHCThIE Mapbl. YMEHBIICHUIO TOTEPH
yIOOpeHu CIOCOOCTBYET BO3MEIBIBAHHUE CHUICPATBHBIX M MOXHUBHBIX KYJIBTYD,
JIpoOHOE BHECEHHE a30Ta, OCOOCHHO Ha TIMOWMEHHBIX 3€MJISIX, TJI€ a30THOE
COCIMHEHUE JIETKO NEPEXOAUT B TPYHTOBBIE BOJIBL.

3anmTa peK U o3ep OT 3arps3HEHUs JKUJIKUM HaBO30M OOecCIeYuBaeTCs 3a
CYET pa3MeNIeHUs >XHWBOTHOBOMYECKUX (epM BIaIM OT BOJOEMOB U PEK U
MIPaBWIbHBIM YCTPOMCTBOM HABO30XPAHWJIUILl U KOMITOCTHBIX IUTIOMAI0K. EMKOCTB
HaBO30XPaHUJIUII JIOKHO MPEBBIIIATh 00BEM MTOJTYUYSHHOTO HAaBO3A.

B npupome Bce Oomblie TPOSBIAIOTCS W3MEHEHUS, BBI3BIBAEMBIC
CEJIbCKOXO3AMCTBEHHON JEATEIIbHOCThIO YEJIOBEKA, B CBS3M C YBEJIMUYECHUEM

IIPOAOBOJIBCTBCHHBIX HOTpC6HOCTCﬁ 1 pOCTOM HACCJICHHUAI.



48

JliTensHOEe XpaHEHHE MECTUIIMIOB HAa HEMPHUCIOCOOJICHHBIX CKJIaax U B
pa3pylLIeHHON Tape NPUBOJIUT K CUJIBHOMY 3arps3HEHUIO OKPYKAIOUIEH CpEebl:
MOYBBI, BOAHBIX NUTHEBBIX HMCTOYHUKOB (Ja)e apTE3MaHCKUX BOJH), B IEIOM
arponapamagdToB. OHO BeoeT K TMOSBICHUIO YCTOMYMBBIX K HHUM BHUJIOB
OpraHU3MOB, OCOOEHHO CpeId HACEKOMbIX; T'yOUT XHUIIHUKOB (€CTECTBEHHBIX
BparoB BpeAUTENEN) U APYTHX MOJE3HBIX )KUBOTHBIX. [locaeaHee BBI3BIBAET PE3KOE
YBEJIIMYEHUE YCTOMYMBOCTH K TMECTHLUIAM BO30yAHMTENeHd OMacHBIX OoJie3HEH
paCTECHUH.

Ilopsnok mnpuMEHEHUs IECTULHMAOB M AarpOXMMMKATOB OIpPENEAeTCs
dbenepanbHBIMM OpraHaMH HCHOJHUTEIBLHOM BIacTU B o0nacTtu 0€30MacHOTO
oOpamieHust ¢ MeCTHUUAAMH U arpoXUMHKaTaMH C y4eToM (PUTOCAaHUTAPHOM,
CaHUTAapHOM M SKOJOTUYECKOM OOCTAaHOBKH, TMOTPEOHOCTEH pPACTEHHH B
arpoOXMMMKATaX, COCTOSHUS IUIONOPOAUs 3eMelb (MO0YB), a TaKKe C Yy4yeToM
PAllMOHOB XKUBOTHBIX. be30MacHOCTh MPUMEHEHHUS ITIECTULMIOB U arPOXUMHUKATOB
o0OecrieunBaeTcss COONIOZEHUEM YCTAHOBJICHHBIX PErJIaMeHTOB U IpaBHII
NPUMEHEHUSI TMECTULMIOB W arpOXMMHUKATOB, HCKIIOYAKIIMX WX HETaTUBHOE
BO3JCHUCTBUE HA 3J0POBbE IJIIOACH M OKpyXawiyrw cpeny. llectmumasl u
arpOXMMUKATBI IPUMEHSIOTCS TOJIBKO MPU UCIOJIb30BAHUM CIIEHUATBbHON TEXHUKHU
u oOopynoBanusi. llpumeHeHHE MNECTULMIOB OrPAHMYEHHOTO HCIOJb30BAHUS
JIOJKHO OCYLIECTBIIATHCS HA OCHOBAHUM CHELUUAIBHBIX PAa3pElICHUN CIENUaIbHO
YIOJHOMOYEHHOTO (pe[epalibHOTO OpraHa MCIOJHUTEIBHOW BIACTH TOJBKO
rpaxaaHaMy, UMEIOUIMMH CIIEUaIbHYI0 MpodeccuoHanbHy0 TOAr0oTOBKY. bonee
JE€TAJIBHO MOPSAIOK MCIHOJIb30BAHUS MECTUIUIOB U arpOXUMHUKATOB ONpPEAETSAETCS
CaHUTAPHBIMU ITPABUJIAMH.

B nacrosiiee BpeMs mo4yBbl 00pabaThIBAlOTCS TSDKEIBIMA UM CKOPOCTHBIMU
arperaTamu, NPUMEHSIOT Bce OOJbIIe W OO0JbIIe MUHEPAIbHBIX YIOOpEHUN, U
AIOXUMHUKATOB. Bce 3TH MeponpusiTHs BIUSIIOT HE TOJBKO IMOJOXHTEIBHO Ha
YBEJIMUYEHUE MPOAYKLIMN PACTEHUEBOJCTBA, HO U OTPULIATENIBHO C LIEJIBI0 OXPAHBI

OKpY>Karouiei cpebl.
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Mos numuioMHas paboTa CBS3aHa C MPUMEHEHUEM MUHEPATBHBIX Y00pEeHU I
U SIOXUMHUKATOB. Y Hac B XO3AHCTBE C KaXIbIM TOAOM pacTeT MPUMCHCHHE
MUHEPAIbHBIX yIOOPEHUN M BMECTE C ITHM YBEIMYHBACTCS WX CMBIB B MEPHO]
CHETOTasTHUS U JIMBHEBBIX JIOKJICH U B pe3yIbTaTe MoMajaHus B BogoeMsl. [1o aToi
NPUYMHE BO3HUKAIOT OJIATOTPUATHBIC YCIOBUS U1l Pa3BUTHS BOJOPOCIECH,
KOTOpbIE, KaK M3BECTHO, MOTPEOJISIIOT MHOTO KHCIOPOJa U TEM CaMbIM CHJIBHO
3aTPYOHSIOT JKU3HH JKUBOTHOTO MHpa B BOJOEMax, KPOME TOTro, OOJBIIOE
KOJIMYECTBO a30THBIX YHAOOpeHHi moBbImaroT B Bomoemax IIJIK HuTpatoB B
MUTHEBON BOJE. YIOOpEHUS W SIOXMMHKATHI, TOMAaasi B BOJOEM, TYOST pbIOY,
MUKpPOQI0py, BOOOIIIe OMOIIEHO3 BOKPYT BOJI0EMA.

VY no0peHust MOBBINMIAIOT YPOKAWHOCTh CEMTbCKOXO3SIMCTBEHHBIX KYJIBTYP, HO
Ipyu WX HENPaBWIBHOM HCIIOJIb30BAHUU CHIDKAIOT Ka4deCTBO IMMOIydaeMoun
npoayknuu. [losToMy BHECEHHME MHUHEPAIbHBIX YyIOOpEHUH JOKHO OBITH
cOamaHCUPOBAHHOE TIO BCEM dJIEMEHTAM MUTATEIBHOTO BelecTBa. Mcmonp3yroTes
paroHagbHee, 1 MEHbBIIIE TPOMCXOIUT HAKOIIJICHHE UX B IIOYBE.

CBoeBpeMEHHOE 1 YETKOE JACHCTBIE MEXaHW3Ma OXPaHbl IPUPOTHON CPEIbI

3aBHCHUT OT pa6OTHI/IKOB CEJIbCKOTO X035 CTBa ", MpCKAC BCCTO, OT CIICHUAIINCTOB.

5.2. bBe3onacHOCTH KU3HEAEATEILHOCTH

K pabore arpoxumukaraMu He JAOIMYCKAlOTCA Juia Moyoxe 18 e,
OepeMeHHbIE M KOPMSIIUE TPYIbI0 JKEHIIWHBI, KPOME TOr0 MM 3alperiaercs
paboTaTh Npu TPAHCHIOPTUPOBKE, MOTPY3KE U pa3rpy3ke necTuinaoB. OctaabHOMY
NEPCOHANY CJEeAYyeT JOMYCKaTh K CAMOCTOSATEIbHON paboTe ¢ mecTUullugaMu Mociie
POXO0XKACHUS MEULIMHCKOTO OCMOTpa, 00yueHus1, MPOBEPKHU 3HAHUH 110 BOIPOCaM
oXpaHbl TpyJa. A st paOOThl ¢ MECTULUUAMU 1-TO U 2-TO Kjlacca OMAaCHOCTU U
OPUMEHEHHE MECTULUAOB OrPAaHUYEHHOIO0 HCIOJb30BaHUS OCYIIECTBIISIIOTCS

pa6OTHI/IKaMI/I, HMCIOIMMHA CIICHHUAJIbHYIO HpO(bCCCI/IOHaJII)HYIO IMOATOTOBKY.
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Jlisg oTAbIXa U MpHeMa MUIIK JOJKHBI ObITh OPraHU30BaHbI CICIUATIbHBIC
IUIOINAIKU 00OPYAOBaHHBIMH Oa4YKOM MUTHEBOM BOJBI, YMBIBAJIHLHUKOM C MBLIOM,
MEIMIMHCKOH anTe4yKON U WHIUBUAYAIbHBIMU TOJOTEHIIAMHU.

3a KaxabpIM paOoTaroIMM Ha BECh MEepUoJ pabOT JOJIKEH OBITh 3aKpEIUIeH
KOMIUIEKT CPEICTB HMHAMBHIYaJbHOW 3aIlMTHI: CIELOJEXK]A, CIEno0yBb,
pecnupaTop, MPOTUBOTa3, 3aIIIUTHBIE OUKH, IEPUATKH U pyKaBULbl. BeIOOp cpencts
WHIUBUYaJbHOM 3alIUTHI TOJDKEH MPOBOJUTHCSA C YUETOM (PU3UKO-XMMHUYECKHX
CBOMCTB M KJjlacca OINACHOCTU IMpernapaTroB, XapakTepa YCJIOBHHM Tpyna U B
COOTBETCTBUHU C MHIUBUAYATbHBIMU Pa3MepaMu paOOTaIOIIETO.

JUist 321U THl OPTaHOB ABIXaHUS MPH paboTe C JIETYYMMHU COSIMHEHHUSIMU U C
npernaparaMd 1-ro u 2-rO0 Kjacca OMAaCHOCTH HEOOXOAMMO HCIOJIb30BATh
IPOTUBOTA30BbIE, YHUBEPCAJIbHBIE  PECHUPATOPHl C  COOTBETCTBYIOUIMMU
NaTpOHAaMH, NPOMBIIIJICHHbIE MPOTUBOra3bl CO CMEHHBIMH KopoOkamu. [ns
3aIIUTHI OT Pocdop-, XJIOp- U IPYTHUX OPraHUUECKUX BEIIECTB CIEAYyeT MIPUMEHSTh
IPOTUBOTa30BbIN MATPOH.

[Tpu koHTaKTE € penapaTamMu 1-ro 1 2-ro KJiacca OMacHOCTH U ¢ paCTBOPaMHU
NECTUIUAOB JIOJDKHA TMPUMEHSATHCS CIEeNHalbHasg OJEXK]a, M3TOTOBJIECHHAS U3
CMECOBBIX TKaHEH C MPOMUTKOM, U JOMOJHUTENIbHBIE CPEICTBA WHIUBUAYAIBHON
3aIMTHI KOXKHBIX MOKPOBOB — (hapTyKH, HAPYKaBHUKU U3 IJICHOYHBIX MATEPHAJIOB.

JUis 3amuTel pyK Mpu paboTe ¢ KOHUEHTPUPOBAHHBIMHU SMYIIbCHUIMH,
nacTaMu, pacTBOpaMHM M APYTUMHU KUAKUMH (OpMaMU arpoOXUMHKATOB CIIEAyeT
OPUMEHSATh PE3MHOBBIC, JATEKCHbIE, W3 OyTUIJIKaydyKa M Jpyrue MepyuaTku,
AHAJIOTUYHBIE 1O 3aIIUTHBIM CBOMCTBAM M TUTUEHHYECKUM XapPaKTEPUCTHKAM.
3anperiaercs HCIOJIb30BAHNE METULIMHCKUX PE3UHOBBIX MTEPUATOK.

3amMTHBIE CPECTBA 110 OKOHYAHUH KaXIA0W paboueil CMEHbI TOJIKHBI OBITH
ounineHbl. CHUMaTh HUX HEOOXOIMMO B CJEIYIOIIEH MOCIeTI0BAaTeIbHOCTH: HE
CHUMas C PYK, BEIMBITh PE3MHOBBIE IIEPYATKH B 00€3BpEkKUBaIOIIEM pacTBope (3-
5%-1 pacTBOp KaJbLUHUPOBAHHOM COJIbI, U3BECTKOBOE MOJIOKO), IIPOMBITh UX B

BOAC, CHATH CaIlloru, KOM6I/IH630H, 3alIUTHBIC OUYKHW U PECIIUPATOP, CHOBA ITPOMBITH
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nepyaTKy B 00€33apaXMBAIOLIEM PACTBOPE U BOJIE U CHATh UX. Pe3nHOBBIC THUIIEBBIC
YaCTU U HAapYXHYIO TOBEPXHOCTh HMPOTHBOTA30BBIX KOPOOOK M PEeCUpPaTOPHBIX
NaTPOHOB HEOOXOMMO 00€3BPEKMBATH MBIILHO-COJIOBBIM PacTBOPOM (25 T MbLIa
+ 5 I KaJpUMHUPOBAHHOM coAbl Ha 1 J BOABI) C MOMOIIBIO LIETKH, 3aTEM
IPONOJIACKUBATh B UMCTOM BOJE M BHICYIIMBATh. JIMIIEBbIe YacCTH MPOTHUBOras3a u
pecniparopa ciaeayeT 1e3uHPUIUPOBaTh BATHBIM TAMIIOHOM, CMOY€HHBIM B 0,5%-
M pacTBOpE MepMaHraHaTa Kajus WJId B CIIUPTE.

He nomyckaercs k paboTe B COCTOSSHMU aJIKOTOJILHOTO ONbSHEHHUS MO0 B
COCTOSTHUM, BBI3BAHHOM YIOTPEOICHHEM HAPKOTHUECKHUX CPEICTB, ICUXOTPOITHBIX
WM TOKCUYHBIX BEIIECTB, a TAKXKE PACIIUTHE CIUPTHBIX HAIUTKOB, YIOTpeOIeHUE
HAapKOTHYECKHUX CPEJCTB, MCUXOTPOMHBIX MM TOKCUUECKHUX BEILECTB Ha paboueM
MecTe wiM B pabouee Bpemsa. KypuTb paszpemaercss TONBKO B CHEIHATbHO
OTBEJICHHBIX U 00OPYAOBAHHBIX JJISl 3TOTO MECTaX.

[ToaTromy mpu paboTe ¢ arpoXxuMHUKaTaMu pabOuuil JOKEH COOII0IaTh

CICaAyrOmMe ImpaBuiia:

1. coOmo1aTh MpaBujia BHYTPEHHETO TPYIOBOTO PacCHops/IKa;

2. 3HaTh W BBIMOJHATH TPEOOBAaHUS MO OXpaHE TpyAa W TOKapHOU
0€e30I1aCHOCTH;

3. UMETh TMPAKTUYECKUE HABBIKM OKa3aHUs TIEpBOM (HOBpaueOHOM)

MOMOUIM MOCTPaJaBIIMM MPH HECYACTHBIX CIIydasiX U MPUEMbl OCBOOOKICHHS OT
JEUCTBHUS JJIEKTPUYECKOTO TOKA JIULL, MOMABUINX I10J] HAIIPSKECHMUE,

4. co0roAaTh MpaBUiia CAHUTAPHOU U JINYHON TUTHEHBI;

5. HE JIOIIyCKAETCs IEepEBO3Ka MUHEPAIBHOM CEIUTPbl C JAPYTHMU
MUHEpAIbHBIMU  YJOOpPEHUSIMH, MECTULUAAMHU, KOHTAKT U B3aUMOJAEUCTBHE
KOTOPBIX MOTYT IPUBECTU K CAMOBO3TOPAaHUIO;

6. HE JI0IyCKAaeTCsl MPOBOAUTH pabOThl B HOUHOE BPEMS;

7. TPAaHCHOPTHBIE CpPEACTBA IOCIE 3aBeplIeHUs paldoT  JOJIKHBI

MOJIBEPraThCs BIAXKHON YOOpKe U 00€3BPEKUBAHUIO.
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5.3. ®dusnyeckas KyJabTypa Ha NPOU3BOACTBE

dusnueckas KyJlbTypa Ha MPOU3BOJCTBE — BaXHBIM (aKTOp YCKOPEHHS
HAay4YHO-TEXHHUYECKOIO IMporpecca M MPOU3BOAUTENBHOCTH TpyAa. [losTtomy
BbinyckHUK Kazanckoro I'AY, ocBouBmIMil mporpaMMbl OakallaBpuarta, JTOJKEH
o0nazgaTh CIOCOOHOCTBIO HCHOJB30BaTh METOABl U CpeAcTBa (U3UUECKOU
KYJbTYphl JUIsl OOECTeYeHUs TOTHOIICHHOW COIMaIbHON M TpodhecCHOHATBHON
NEATEIIBHOCTH.

OCHOBHBIM CpeACTBOM (U3UYECKON KYIBTYpPHI SIBISIOTCS (DU3UUECKHE
yIpaXXHEHHUsI, HAIIPABJICHHbIE Ha COBEPIICHCTBOBAHUE )KM3HEHHO BAXKHBIX CTOPOH
WHIUBUyYMa, CIIOCOOCTBYSI Pa3BUTHIO €ro JBUTATEIhHBIX KAaueCTB, YMEHUU WU
HABBIKOB, HEOOXOAMMBIX ISl MPOGEeCCUOHATBHON AesITeNbHOCTH. C ATOH IETbIo
UCIIONB3YIOTCS  CIIEAYIONIME CIOCOObl M METOAbl MO Pa3BUTHIO (HU3UYECKHUX
CIOCOOHOCTEH:

- YAapHbI€ I03UPOBAHHbBIC JBUKEHHUS B BBIHYKJICHHBIX 1103aX;

- BbIpa0OTKa BpalllaTeIbHbIX JBUXKEHUH MajblEeB U KUCTEN PYK;

- pa3BUTHE CTATUYECKON U JUHAMUYECKOW BEIHOCIMBOCTH MBI TAJIbLIEB U
KHUCTEH PYK;

- pa3BUTHE PYYHOM JIOBKOCTH, KOXHOM M  MBILIEYHO-CYCTaBHOMU
YyBCTBUTEJIBHOCTH, TJIa30MEPA;

- Pa3BUTHE CHUJIBI U CTATUYECKOW BBIHOCIMBOCTU MO3HBIX MBIIIL CIIHAHBIL,
KUBOTA U pa3rubareneit 6enpa;

- pa3BUTHE TOYHOCTH YCUJIUM MBIIIIIAMH IUIEYEBOTO MOSICA.

3aHATHS N0 (PU3UYECKON KYyJIbType Ha MPOM3BOJICTBE JOHKHBI BKJIHOYATH
pa3JIMYHbIE BUJIBI CTIOPTA, OJarogapss KOTOPBIM COXPAHSAETCS 3J0POBhE YEIIOBEKA,
€ro NMCUXUYECKOe 0JIaronoyiydre U COBEpIICHCTBYIOTCS (DU3UUECKHE CIIOCOOHOCTH.
TBopueckoe uCIONB30BaHUE (DU3KYIHTYPHO-CIIOPTUBHOU MEATETLHOCTH B ATHUX
YCIJIOBUSIX HAMpPABJICHO HA JOCTHXKEHHUE KU3HEHHO-BAXKHBIX U MPOdeCcCHOHATBHBIX

1esnel MHAUBUAYyyMa.
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BbIBO/IbI

Ha ceppix necHBIX MOYBaX, XapaKTEPU3YIOIMMXCSI HU3KUM COJEp’KaHUEM
ryMyca, MOBBIIIEHHBIM COJIEpKaHUEM MOABUKHOTO dochopa U Kalaus, CpeIHUM
O60poM, KOOQJIBTOM, MapraHiieM, MeIbl0, MOJUOJACHOM ITMHKOM, MPEAIOCEBHAS
obpabotka cemsiH mnpenapatoMm Iloauaon B HopMe 2 U 4 /T OKa3bIBaer
MOJIOKUTEIPHOE BIMSHUE HA POCT, MPOAYKTUBHOCTh W KAYECTBO 3€pHA SIPOBOM
nureHus «ommbisy:

1. [Tonyyena noctoBepHas npubOaBKa Yypokas SpPOBOWM TNIICHUIIBI B
ycnoBusix 2018 rosa Ha Bcex BapHaHTax MPEAIIOCEBHON 00pabOTKH CEMSIH B HOpME
2 u 4 n/T. Camas BbICOKasl YpO>KaifHOCTb IMOJIy4Y€Ha Ha BapHaHTE C MPUMEHEHHUEM 2
n/T Tlonumona, u oHa coctaBwia 4,36 T/ra (Ha koutposie 2,31 1/ra, Ha ¢one — 4,05
T/Ta).

2. IIpu nmpeamnoceBHO 00pabOTKE CEMSIH YBEIWYWIOCH COJEp’KaHHE OOIIEro
a30Ta, pocdopa u Kajaus B 3epHE;

3. IloBbicuics XO34MCTBEHHBIN BBIHOC a30Ta, ¢ocdopa U Kaaus Npu
IPEANOCEBHON 00pabOTKE CEMSIH U MAaKCUMAaJIbHBIM OH ObLJ1 Ha BAPUAHTE C 10301 2
1/T;

4. [Ipu npenmnoceBHo#t 00padboTke «Ilomumonom» ¢ HOpMoO# pacxoaa 2 /T
coJiepKaHue ChIPOro Oeyka ObUIO0 MaKCMMalbHBIM U cocTtaBwio 14,6%. Ha stom
BapHaHTe yBeIuuuics cOop ceiporo Oenka 636 kxr/ra (Ha ¢one 579 kr\ra), macca
TBICSIYM CeMsIH 10 42 TpamMM, CTEKJIOBUIHOCTH A0 68% u MaccoBas J0Js
KJIEeHUKOBHUHEI 10 24,5%.

5. YpoBeHb PEHTAOCIBHOCTH MPEANOCEBHON 0OpabOTKM CEeMSH ObLI
BBIIIIE HAa BapuaHTe ¢ HOpMOU pacxoaa npenapara [lonunon- 2 11/t u cocraBui 35%,

done — 30% (a Ha koHTpoOJIe cocTaBisieT 17%).
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[Ipunoxenue 1
JIMCTIEPCMOHHBII AHAJIN3 OJTHO®AKTOPHOI'O OIThITA

Kynbrypa: spoBast MIIEHUTIA
daxkrtop A: npeamnoceBHas oopaboTka
I'ox uccinenoBanmii: 2018
I'pananus pakropa 4
Uccnenyemplii
110KAa3aTeb: YpOKalHOCTh T/Ta
KonnuecTBO mOBTOPHOCTEH: 4
HcnonHuTens:
Tabauna JaHHBIX
IIPEANIOCEBHAs IToBTOpPHOCTH Cymm
oOpaboTka BI Cpennue
1 2 3 4 \%
bes ynobpenuii 2,33 2,30 2,32 2,29 9,24 3,08
doH 4,07 4,05 4,02 | 4,06 16,20 5,40
Qout momuaon 2 11/t 4,39 4,37 435| 433 | 17,44 5,8
dou+ nmoauaoH 4 1/t 427 4,24 4,26 4,23 17,00 5,7
cymmbl P 15,1 15,0 15,0 14,9 59,9 4,0
59,88
Tabnuira TucrepcCuOHHOTO aHAIK3a
Cymma Yucno JHocrosepHoC
Hucnepcus KBaJIp. cTerl. Cpennwii Fdaxr FO05 Tb
KBaJpar,
OTKJIOHEHUHN | CBOOOMIBI s2
O6mas 11,15 15
IToBTOpHOCTEN 0,00 3
14223,7 JTOCTOBEPH
Bapuanrtos 11,14 3 3,71 0 2,46 0
Ocrarok 0,00 9 0,00
OO0o1eHHas onMoKa
OIIBITa 0,01 %
Omunbxa pazHOCTH
CpEeIHHX 0,01 T/Ta
HCPO5 0,11 T/Tra




