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B pekomeHAaLMsIX U3N0XKeHb! pesy/ibTaTbl UCCEA0BaHWIA MO NMPUMEHEHWIO KOMMIEKCHbIX
1 GaKOBbIX CMECel 0AHOKOMMOHEHTHbIX MUKPOYZO6PeHUiA Npy BO3AeNbIBaHWN CETbCKOX03AMA-
CTBEHHbIX KyNbTyp. MprBeaeHb! 403bl, CPOKU 1 CNOCOGLI BHECEHWS 3TUX YA0BPEHUIA, obecne-
YMBAIOLLMX MOBbILLEHWE YPOXKAWHOCTH, YNyULLeHVe KadecTBa PacTeHNEBOAYECKO NPOAYKLMN
MpvBegeHa XapaKTepUCTKA HOBbIX MHOFOKOMMOHEHTHbLIX MWUKPOYA0OpeHWiA: «BuTamap»,
«Bbaconmap», «9KONCT» N OHOKOMMNOHEHTHbIX «AJJOB» 1 «Conto6op», COAePXKaLLMX MUK-
PO3/1EMEHTbI B XeNaTHOM WM OpraHHO-MUHepasibHoW (opme.
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BBEAEHWE

MprMeHeHVe MUKPOYAOOPEHWA B 3eMaesenun ABASETCA YacTbio 06Lei
60/bLIOA NPO6/EMbI MUHEPANLHOTO NMUTAHWUSA PacTeHWUA 1, KDOMe NOBbILLEe-
HMSA YPOXKaliHOCTU CEeNbCKOXO3SMNCTBEHHbIX KY/NbTYp U YAyYLEHUS KayecT-
Ba PacTeHMEBOAYECKONM NPOAYKLMU, BaXHOCTb €e COCTOWT eLle U B Mpous-
BOACTBe cbanaHCUPOBaHHOI MO COCTaBY MWKPO3MEMEHTOB MWLM AN1A Yeno-
BeKa 1 KOPMOB /19 XXMBOTHbIX B Pa3HbIX BMOreMUYECKNX MPOBUHLINSAX.

OnTMMU3aLMa NUTaHUS pacTeHWUiA, NoBbileHWe 3(h(EKTUBHOCTM BHECe-
HWS y[06peHWii B OrpOMHOI CTeMeHM CBsi3aHbl C 06ecneyeHWem ONTu-
MasibHOro COOTHOLUEHMWS B MOYBE Makpo- U MUKPO3/IEMEHTOB. Mpuyem 3To
Ba)XHO He TONbKO A1 POCTa YPOXKANHOCTW CENbCKOXO3ANCTBEHHBLIX KY/b-
TYP, HO W MOBbILIEHWUSA KA4ecTBa NPOAYKLMUN PacTEHNEBOACTBA W XMUBOTHO-
BoAcTBa. CnefyeT yumTblBaTh TakXKe M TO, YTO HOBbIE BbICOKOMPOAYKTUB-
Hble COpTa MMEKT UHTEHCKBHbI/ 06MEH BeELLECTB, KOTOPbI TpebyeT focTa-
TOYHOI 06eCneYeHHOCTW BCEMU 3/1IEMEHTaMM NUTaHUA, BKIOYas U MUKPO-
anemeHTbl. [pn BO3AENbIBAHUM CENbCKOXO3ANCTBEHHbIX KyNbTyp MO CO-
BPEMEHHbIM TEXHO/IOTMSM, PaCCUUTAHHbIM Ha MOSTyYeHME BbICOKMX YpOXa-
€B, MOTPEBHOCTbL MX B MUKPO3/IEMEHTAX MOBLILIAETCS, U MPW 3TOM U3MEHS-
H0TCA KO3((ULMEHTbI UCMOMb30BaHWS PACTEHUSMU 3M1EMEHTOB MUTaHUS U3
MakpoygobpeHunii. BmecTe ¢ TeM Ha NOABMXXHOCTb MUKPO3/IEMEHTOB B MOY-
Be, a 3Ha4YUT N Ha UX NOCTynneHne B paCTeHUA 3Ha4YNTeIbHOE BNNAHNE OKa-
3bIBAlOT CBOICTBA no4Bbl, M3BECTKOBaHWE, NPUMEHEHWEe OpraHN4Yecknx u
MUHepabHbIX YA00PeHNIA.

BHeceHMe MOBbILWEHHbIX A03 a30THbIX, (POCHOPHLIX U KanuiiHbIX yA06-
peHuii caBUraeT NOHHOE paBHOBECKE NMOYBEHHOrO pacTBopa 4acTo B CTOPO-
Hy, He6naronpuATHYK A5 NOT/OWEHNS PacTEHUSMU MUKPO3/IEMEHTOB,
yBenn4ynBaeT NOTPe6HOCTb BO BHECEHWU MUKPOYA0bpeHuid. Mpu BHeceHWM
BbICOKMX A03 hochopa YMEeHbLUIaeTCs AOCTYMHOCTb PAaCTEHWUAM LMHKA, Ka-
nusa - 6opa, a3oTHbIX - Meau N MonbaeHa.

Ha nouyBax ¢ HW3KMM COfepXXaHWeM MUKPO3/IeMEHTOB BHECEHNE MUKPO-
YA06PEHNA MOXET NOBLICUTb YPOXKANHOCTb CE/IbCKOXO3SNCTBEHHbIX KY/lb-
Typ Ha 10-15% un 6onee. MuKpoyf0OpPeHNA CYLLECTBEHHO YNy4ylwawnT u
KayecTBO PaCTEHMEBOAYECKOW MPOAYKUUM, TaK KaK OHU MOMNOXWUTENbHO
BUAIOT Ha HakonneHwe 6GenKOB W yrneBojoB. MUKPO3NeMeHTHbI cocTaB
CeNbCKOXO03AACTBEHHON MPOAYKUUN - BaXKHbIA NOKasaTeNb ee 6uonormye-
CKOW LieHHOCTU. OTKNOHEHWS COAEPXXaHUA MUKPO3NEMEHTOB OT ONTUMab-
HOFO B CTOPOHY YMEHbLUEHUS UMW YBENMYEHNS NMEIOT NPAMOE OTHOLLEHWE
K npobneme 3[0pOBbS 4en0BeKa W >XXMBOTHbIX. HecbanaHCMpOBaHHOCTb
3N1eMEHTHOr0 COCTaBa KOPMOB 1 MULLEBLIX NMPOAYKTOB MO MUKPO3/IEMEHTaMm
NPUBOAMT K HapyLIeHUI0 MWHepasbHOro 06MeHa, Y4TO ABNSETCA NPUYUHOW



M CTapTOBbIM MEXaHW3MOM BO3HWKHOBEHWS MHOTMX 3aboneBaHuii, B TOM
yuncrne cepaevyHO-COCYANCTLIX, OHKOMOTMYECKNX U APYTUX.

MpyMeHeHe MUKPOYLOOPEHWNIA ABNSETCA BAXHLIM 3/1EMEHTOM BbICOKOM
KynbTypbl 3emnegenus. MoaToMy NpUMEHATb UX B MEPBYHO O4epeab Cneay-
€T NpU BO34eNbIBAHUN CebCKOXO03ANCTBEHHBIX KY/bTYp MO COBPEMEHHbLIM
TEXHOMOTMSIM C BbICOKUM YPOBHEM MMaHMPYEMbIX YPOXAEB, a TakXe Ha
nousax 1-in 1 2-i rpynnbl 06ecne4eHHOCT! MUKPO3IEMEHTaMN.

Mo gaHHbIM NOCMeAHEro Typa arpoXmmmuyeckoro obcnefosaHna B bena-
pycu MoYBbI MePBOI W BTOPOW rpynnbl Mo 06ecneyeHHOCTM GOPOM COCTaB-
NA0T Ha nawHe 77,8%, mefbto - 91,7% wn umHkom - 82,7%. Hepepako nou-
Bbl MMEKT HU3KOE COAEPXKaHuWe Mo HECKOMbKUM MUKPO3fieMeHTaM, W ag-
(heKTVBHbIM SBNSAETCA MPUMEHEHWE CMeceli 3TUX MWUKPO3NEMEHTOB WK
KOMMJIEKCHBbIX MWKPOYAO6GPEeHNiA, CofepXKaljux HEeCcKOMbKO MUKPO3/IeMEH-
TOB.

B pekomeHgauuax 0606LeHbl faHHbIe NOMeBbIX onbIToB B YO «beno-
pycckas rocyfapCTBeHHas CeNbCKOX03ANCTBEHHAs akagemusy u PYT «H-
CTUTYT MOYBOBEAEHUS WU arpoOXUMKUM» MO MPUMEHEHMIO HOBLIX KOMMEKC-
HbIX yOOOPEHU, COofepXalmnx HEeCKONbKO MUKPO3NEMEHTOB A0 MOCeBa,
npu UHKPYCTaUMM CEMSIH WU NPU HEKOPHEBLIX MOAKOPMKAaxX CefibCKOX035i-
CTBEHHbIX KYyNbTyp.

bonblioe BHMMaHWe yaeneHo HEKOPHEBLIM MOAKOPMKaM Kak Haubonee
3(hheKTUBHOMY CMOCO6Y NPUMEHEHMS MUKPO3NEMEHTOB. MprBeAeHbI 403bl,
CPOKM 1 CNOCO6LI BHECEHMS KOMMEKCHbIX 1 6aKOBbIX CMeceli 04HOKOMMO-
HEHTHbIX MMWKPOYAOOPEHU A NOA CEeNbCKOXO3ANCTBEHHbIE KyNbTYpbl, pac-
CMOTpPEHbI BO3MOXHble 6aKOBble CMECU KOMMIEKCHbIX MUKPOYA0BpeHuii ¢
KAC 1 nectmumaamm, KOTopble NO3BOJIAOT CYLLECTBEHHO CHU3WUTL rekTap-
HYH CTOMMOCTb 06pab0oTKM NOCEBOB.

[JatoTca pekOMeHAauum no UCMosb30BaHUKO KakK O0TEYECTBEHHbIX, TaK U
3apy6BeXHbIX KOMMMEKCHbIX MUKPOYAOOpeHUiA, cofepXalinx MUKpoane-
MeHTbl B XeNlaTHOl hopme 1 06yCnaBMMBaIOLLMX MX BbICOKYH YCBOSEMOCTb
pacTeHusMm.

MpuBeaeH CcoCTaB YyAOOpPeHWiA M TeXHMKA MPUrOTOBAEHMS paboumx
pacTBOPOB [/ HEKOPHEBBIX NOAKOPMOK.

1 ®UN3NONOTMMYECKAA POJIb U TIOTPEBHOCTb
CEJIbCKOXO3ANCTBEHHbLIX KYJIbTYP
B MNKPO3JIEMEHTAX

MonoxmTenbHas posib MUKPO3NEMEHTOB 0OYCNOB/EHA TeM, YTO OHU
NPUHMMAOT y4yacTuUe B OKWUCINTENbHO-BOCCTAHOBUTENbHBLIX MpoLeccax,
YrNeBOLHOM 1 a30THOM O6GMeHax, MOBbLILWAKT YCTOWYMBOCTb pacTEHWUi K
60NE3HAM W HEBNAronpUATHLIM YCNOBKSIM BHELIHEN cpefbl. Mog BAMSHUEM
MWKPO3/IEMEHTOB B NIUCTbSIX YBENUYMBAETCH COAEpXaHWe Xnopodunna,
yNyywaeTcs )OTOCUHTES, YCUAMBAETCA acCUMUIMPYHOLLAN LeATeNbHOCTb



BCEro pacTteHnsi. MHOrMe MWUKPO3NEMEHTbl BXOAAT B aKTWUBHbIE LEHTPSbI
(hepMEHTOB U BUTAMMHOB. MUKPO31EMEHTbI CNOCOGHLI 06pa3oBaTb KOM-
NAeKcbl C HYKNEMHOBBIMU KWUCN0TaMU, BAUAIOT Ha (M3MYecKue CBOMCTBA,
CTPYKTYpPY U1 (hn3monoruyeckme cBoictea pubocom. OHWM BAUAIOT Ha Mpo-
HMLAEMOCTb K/IETOYHbIX MeM6paH 1 MOCTYMN/AeHUe 37eMEHTOB MWUTaHWS B
pacTeHus.

HefocTaToK MWKPO3MEMEHTOB Bbi3blBaeT psAf 00/e3Hei pacTeHUin u
MOXET MPWBECTU K UX rmbenn. lMprMeHeHMe COOTBETCTBYHOLMUX MUKPO-
YAO0OPEHUIA He TOMBKO yCTpaHAeT BO3MOXHOCTb 60/1e3Hei, Ho 1 obecneyu-
BaeT NonyyeHve 60ee BLICOKOTrO ypoXKas lyyLlero Ka4yecTsa.

Bop HeobXoAuMM pacTeHWsIM B TeueHWe BCei usHW. OH He MOXET pe-
YTUIM3NPOBATLCA B PacTeHMsX, MO3TOMY MpPW €ro HefocTaTke OCOGEHHO
CTpajatoT Mo/ofble pacTyLiue opraHbl. Bo3HukaloT 3a60n1eBaHns 1 Habnio-
[laeTcs oTMMpaHue Toyek pocTa. CpefHee cogep)aHue 6opa B pacTeHUAX
cocTtaBnfetr 1 Mmr Ha 1 Kr macchbl.

Mpu HepocTaTke 6opa NeH nopaxaeTcs 6akTepno3oM (KasibLUeBbIM
X/IOPO30M), YTO PE3KO CHVDKAeT ypoXKaih U KayecTBO BOSIOKHA. [edpuunt
60pa BbI3bIBAET MOPAXEHWE CaxapHOM U KOPMOBOI CBEK/bI THUMbH Cep-
[leyka W nosefeHve AynaucTocTW KOpHennofoB. HepgocTaTtok 6opa Bbi3bl-
BaeT MopakeHue KNybHein kapTodens naplioi, y 6060BbIX HapyllaeTcs
pas3BuTMe Ky6EHbKOB Ha KOPHAX W CHIKAeTCs cMMBuoTuyeckas gukcayms
asoTa.

bonee 0T3bIBUMBbLI Ha 6Op NieH, caxapHas CBEK/a, KOPMOBbIe KOPHENo-
Abl, KNeBep, NtOLepHa, ropox, MOACOMHEYHUK, KYKYpy3a, OBOLLHble W M/0-
[O0BO-Ar0fHbIe KYNbTYpbl, MEHEE - BCE 3€PHOBbIE KY/bTYpbI.

Mog BAMsHMEM 6opa y pacTeHMil 6GbicTpee ob6pasyeTcs GENOK U Kpax-
Maf, OH yCWNUBaeT MpopacTaHWe Mbifblbl, YBEIMYMBAET YMCNO LBETKOB,
3aBA3eli, cemMsH, YCKopseT pa3suTue. Mpu HegocTaTke 60pa B NoyBe Hapy-
LaeTcs BOAOOOMEH W MOT/IOLLEHNE VOHOB, Y pacTeHNii BO3HMKAKOT Hemapa-
3nTapHble 3aboneBaHMsi. BopHas HeAOCTaTOMHOCTb CWABHO MPOSABAAETCS
NPy M3BECTKOBaHMU BCNELCTBME MOBLILIEHUA COLEPXXaHWs B MOYBE LLenoy-
HO3eMe/IbHbIX MeTannoB, a Takxe 6egHbIX r'yMyCOM Mo4YBax Nerkoro rpaHy-
NOMETPMYECKOro cocTtaBa. MpoAo/mKUTENbHAS 3acyxa CHWXaeT [oCcTyn-
HOCTb 60pa pacTeHMAM, a MPU NOBbLILLIEHHO BNAAXHOCTW OH IEFKO BbIMbIBa-
eTcs.

LinHk BxoauT B cocTaB 30 (hepMeHTOB M NPUHMMAET yyacTue B OenKo-
BOM, (pocdopHOM 06MeHax, CMHTe3e acKOpOWHOBON KUCNOTbI, TMAMUHA ©
POCTOBbLIX BELLECTB, NOBbILLAET BOAOYAEPKMBAIOLLYIO CUMY PACTEHWIA.

CopgepXaHue UMHKa B pacTeHusix kKonebnetcs ot 15 go 20 mr Ha 1 kr
CYXOro BellecTBa, C ypoxaeM ero BbiHocutes 0,075 - 2,2 kr/ra. Hanbonee
YyBCTBUTENbHbI K HEAOCTATKY LMHKA KYKypy3a, fleH, N1ogoBble 1 6060Bble
KYNbTYpbl, CPeAHIO MOTPe6HOCTb UMEKT KapTodesb, caxapHas CBeKna,
KMeBep NyroBoi, niouepHa, 606bb MeHblUee [eiicCTBME Ha YpPOXaliHOCTb
3epPHOBbIX OKa3blBaeT LUMHK. V3BECTHO, UTO OH yBEeNMUMBAET COAepXKaHue



6enka n BUTaMMHOB, yCWUMBaeT 06pa3oBaHNe ayKCUHOB, Bbl3biBAET UHTEH-
CVBHBbI/i POCT KOPHEBOW CMCTEMbl, MOBbILLAET YCTOMNYMBOCTb PAcTEHWI K
60ne3HAM. MHorve uccnefosaTenyt 0TMeYaroT, UTO NlyULle ero MCrosib3o-
BaTb Ha NOYBaX C BbICOKMM CofepxaHueM ocgopa.

CopepxaHue MonnbaeHa B pacreHnsX MOXeT KonebaTbCs B npefenax
0,1- 300 mr/kr cyxoit maccel. MonmbaeH BXOAMT B COCTaB (pepMeHTA HUT-
paTpedyKTasbl, y4acTBYeT B BOCCTAHOB/IEHUWM HUTPATOB B PacTeHMAX, OH
TaKXe BXOAUT B (DePMEHT HUTPOreHasy, yyacTBYIOLLYO B (uKcauum aTmo-
chepHOro asoTa MMKPOOPraHM3Mamy Kak CBOGOAHOXMBYLLMMYK (a30TObGaK-
TEp 1 Ap.), Tak U KNYy6EeHbKOBBIMM, XWBYLUMMUN Ha KOPHAX 6060BbIX Ky/lb-
Typ. Mpu HegocTaTke MonubfeHa TOPMO3UTCS MNPOLECC BOCCTAHOB/IEHWS
HWUTPaTOB B pacTeHMAX, 3amenniseTcd OMOCMHTE3 amMWHOKMUCIOT, aMufoB,
6e/KOB 1 B PaCcTEHMAX B MOBbILIEHHbIX KONNYECTBAX HAaKan/iuBalwTCA HUT-
paTbl. 3TO MPUBOAUT He TOMbKO K CHUXKEHMIO YPOXas, HO W yXyALIeHWIo
ero KayecrBa.

Han6onbliyto noTpebHOCTL B MOAMGAEHE NCMbITLIBAOT 6060BbIE KY/lb-
Typbl (0COGEHHO KneBep, NtOLEPHa), KanycTa LBeTHas, CpeAHss noTpeob-
HOCTb OTMeYeHa y ropoxa, 60608, NtoMNMHa, 03MOro ¥ SPOBOTO parca, Ka-
nycTbl 6€/10KOYaHHOW, CaxapHOl CBEKbI.

Megfb, BXOAA B COCTaB MefbCofepKalinx 6enkoB u (hepmeHTOB, pery-
NNPYET OKUCNTENbHO-BOCCTAHOBUTENbHbIE MPOLECCHl B OpraHu3me, akTu-
BM3MPYeT (hOTOCMHTE3 K 0bpa3oBaHue Kpaxmana. OHa wrpaeT 60/bluyto
ponb B (DEHONbHOM, a30TMCTOM, HYK/IEMHOBOM W ayKCMHOBbIM OBMeHaXx,
hmkcaLmn MonekynspHoro asota. Mefpb CTUMYNUpYeT YCTOMYMBOCTbL pac-
TeHW K rpubHbIM 1 H6akTepuanbHbIM 3ab0neBaHnsAM, a Takke K Hebnaro-
NPUATHBIM MOFOAHBIM YCNOBMAM (3acyxa, 3amMopo3ku). HepocTaTok ee -
NpUYMHA YCUNEHHOTO KYLLEHUA W PE3KOr0 CHUXXEHUA NPOLYKTUBHOCTMH,
paHHero nobeneHms KonocLeB 1 6ecnnoams LBETKOB Y 3ePHOBbIX KY/bTYp.

Cojep)xaHue MefM B pacTeHUAax cocTasnset oT 3 o 15 mr Ha 1 Kr cy-
XOro BellecTBa.

Cso60ofHas Mefdb, lerko 06pa3ys KOMMIEKCHble COeAWHEHNs C OpraHu-
YECKUM BELLECTBOM MOYBbI, ObICTPO MEPEXOAUT B MeHee AOCTYMHble A/iA
pacTeHuii opmbl. Takce siBNeHWe elle 6onee yCMANBAETCA NPU BHECEHUN
OpraHnyecknx yfo6peHunin n 04HOCTOPOHHEM MPUMEHEHUW a30THbIX yA06-
peHunii. 3TUM, BUAMMO, 1N 06BACHAETCA He[OCTaTOK MefW B MOYBE U BbICO-
Kas 0T3bIBYUMBOCTb MOCEBOB 3ePHOBbLIX KY/bTYp Ha MeAHble YL06peHuns.

OC06€eHHO BbICOKMIA 3(h(heKT OT HEKOPHEBLIX MOAKOPMOK MeAblo NPOsB-
NAeTCA B rofibl C HEAOCTATOUYHbIM KONMYECTBOM OCaAKOB. JTO 06BACHSETCA
CHWDKEHMEM MOABVXHOCTU Mefu B MOYBE B YC/NOBMAX 3aCYXW, MPUBOASALLAM
K NOBbILUEHNIO 3PMEKTUBHOCTN NPUMEHEHNS MEeLHbIX YA06PEHNIA.

BbICOKO NOTPEOHOCTLIO K MeAN OTANYAOTCA 03KMas 1 ApoBas MLUeHu-
1a, A4YMeHb, OBEC, fIeH, /OLEPHA, MOPKOBb, NyK, CpefHel - KapTodens,
TOMaT, KYKypy3a Ha CbLUOC, K/eBep /yroBOi, caxapHasa CBeK/na, KanycTa
6enokoyaHHas.



MapraHel, HeobxoamMm Bcem pacTeHusM. CpefHee cofepXaHue B pac-
TeHusAX - 10 Mr Ha 1 Kr Cyxoil mMaccbl. BbIHOC C ypoXKaem pasHbIX KyNbTyp
coctaensiet 1- 4,5 kr/ra. OCHOBHOE KO/IMYECTBO MapraHua CocpesoToueHo
B IMCTbAX W XNnoponnacrax.

MapraHey, OTHOCMTCA K MeTasnaM C BbICOKMM  OKUC/IUTESIbHO-
BOCCTAHOBMTE/IbHbIM MOTEHLMANIOM U MOXET y4acTBOBaTb B peakuusx 6umo-
JIOTUYECKOTO OKWUCNEHNA. BbIABIEHO NMPAMOe yyacTue 3T0ro MMKPO3eMeH-
Ta B ()OTOCUHTESE.

MapraHeL, BXOAUT B psf (DEPMEHTOB: TMAPOKCUNAMUHOpeLyKTa3y, Ma-
natgermaporeHasy, rnytamuHTpaHcgepasy v gpyrue. B HacToAllee Bpems
M3BECTHO O0KOMO 30 MeTanoMepMEHTHbLIX KOMMMEKCOB, aKTUBUPYEMbIX
MapraHLem.

MapraHel, cnoco6cTByeT un36upaTesibHOMY MOT/OWEHNI0 WOHOB U3
BHELUHei cpefpl, MOBbIWAET BOAOYAEPXKMBAIOLLYI CMOCOBHOCTb TKaHel,
CHVXKaeT TpaHCNupauuio, BANAET Ha NIIOAOHOLIEHNE PacTeHNIA.

OnTumManbHoe CcoAepXaHue MapraHua B PacTeHMEBOLYECKOM MpofyK-
unn n ogowax - 40 - 70 mr/kr.

HekopHeBas MOAKOPMKa MWKPO3NIEMEHTAMU ABNAETCA [OCTATOYHO 3-
(heKTMBHbIM npuemom. OHa MO3BOASAET YMEHbLINTL 403y MUKPOYAOOPEHNA
M NOBbICUTb KOIMADULMEHT UX MCMOMb30BAHNA. PacTeHUs WCNonb3yT [0
40 - 70% MWKPO3NEMEHTOB MNPW OMNPbLICKMBAHMM NOCEBOB, TOrAa Kak npu
BHECEHWUW B NOYBY - NNLIb HECKO/IbKO MPOLEHTOB.

HecMmoTps Ha TO, YTO B OMbITax YCTAHOB/EHO CPABHUTENBHO HEGO/bLLOE
NoBbIWeHWEe MPOAYKTUBHOCTM 3EPHOBLIX 32 CYET MWKPO3NEMEHTOB, WX
npyMeHeHWe sBNseTcA LenecoobpasHbiM. OHM BbIMOMAHAKT BaXHeALWwwne
(hYHKLUMW B NpoLecce >XU3HeAeATeNbHOCTU PacTeHNd N ABNAIOTCA Heobxo-
OUMBIM KOMMOHEHTOM c6anaHCUPOBAHHOTO MUTAHUS.

OCHOBHbIM WCTOYHWKOM O6ecreyeHns pacTeHuidi MWUKpO3neMeHTaMu
ABNAeTCA nouysa. [nsa HOPManbHOro POCTa W Pa3BUTUA PACTUTEIBHOTO Op-
raHm3ma fnoysa [O/KHa MMeTb BeCb HEOOXOAUMbINA CMEKTP MUKPO3NEeMEH-
TOB W OMNTUMaNbHOE MX COOTHOLWeEHWe. Kak HefoCTaToK, Tak U M36bITOK
MWKPO3/1EMEHTOB HexenaTesneH, CofiepXXaHne UX LO/MKHO YKNafblBaTbCA B
onpefiefieHHble rpaHuLbl, 3a npejenamu KOTopbiX pa3BumBatoTcA 60/1e3HM
pacTeHWi, UX yrHeTeHwe unun rnbenb. POHOBOE COAepXKaHue psga MUKPO-
3/1IEMEHTOB B MOYBaX He COOTBETCTBYET MOTPEOHOCTW /1 HOPMasibHOMo
pocTa v pa3BUTWS pacTeHWi, 300POBbA YeN0BeKa U XXUBOTHBIX.

B Benapycu ¢ 1981 r. npoBoAUTCA KpyMHOMAcLTabHOe arpoxumuue-
CKoe o06cnefoBaHMe Ha COAepXXaHue MUKPO3NeMeHTOB. [pajauus no
06ecneyeHHOCT MUHepanbHbIX W TOPHAHO-60M10THLIX MOYB MpPUBEAEHA B
Tabn. 1.



Tabnuua 1 Mpagaunm NoYB NO COAEPXAHUIO NOABMXKXHBIX N 06MEHHbIX hopM
MWKPO3/1EMEHTOB, MI/KF MO4BbI

BbITsbKKa A5 pynnbl No o6ecneyeHHOCTH
AnemeHT OMPEAENEHIS 1A 2-9 3-9 4-a
NOABVKHbIX
hopm HU3Kas cpeaHss BbICOKast n36bITOYHAA
Cn 10m <15 1,6-3,0 34-5,0 >5,0
HC1 <5,0 51-9,0 9,1-12,0 >12,0
Zn 1,0m <1n 3/-5,0 5.1-10.0 >10.0
Ha <10,0 10,1-15,0 15,1-30,0 >30,0
B H2D <03 031-0.7 0.71-1.0 >1.0
<1,0 1,1-2,0 2,1-3,0 >3,0
Mn 10m <2,0 2,1-6.0 6.1-10.0 >10,0
KC1 <6,0 6,1-18,0 18,1-30,0 >30,0
Mo AKcanaTHbIi <on 0.11-0.20 0,21-0.40 >0.40
6ycep, pH 3,3 <0,3 0,31-0,60 0,61-1,20 >1,20

MpumeyaHueM uncnuTene - 41si 4epHOBO-MOA30/IUCTbIX; B 3HAMeHaTeNe - Ans Topgs-
HO-60/10THbIX MOYB.

OnTUManbHble YPOBHU COLEPXaHWSI MUKPO3/IEMEHTOB B OCHOBHOM CO-
OTBETCTBYIOT BTOPOI rpynne no 06ecneyeHHOCTU, Tae Heob6XoanMo KoM-
MeHcupytoLLee BHECEHUE MUKPOYAOGPeHU B BWAe HEKOPHEBLIX MOAKOP-
MOK, 06paboTKM CEeMSIH 1 MOCTYNatoLMX MUKPO3/IEMEHTOB C OPraHNuecku-
MW yao6peHusmMu. Ha nouBax TpeTbeld rpynnbl 06ecrneyeHHOCTN MUKPO-
3M1eMeHTaMu MPUMEHeHVe MUKPOYAOBPEHNIA He CMOCOBCTBYET MOBLILLIEHUHO
YPOXaiHOCTN CeNbCKOXO03ANCTBEHHBIX KyNbTyp. MMpUMeHEHNEe HEKOPHEBbIX
NOAKOPMOK B MVWHUMASbHBIX [03aX WM 06paboTKa CeMSH UCMOMb3yTCs
ONs MOBbILIEHUs KauyecTBa pPacTeHWeBOAYECKoW npoaykumu. CopepxaHue
MMWKPO3/IEMEHTOB B OPraHNYeCKUX YL0GPEHNUSX NPUBEEHO B Tab/. 2.

Tab6nuua2. CogepxXaHve MUKPO3/IEMEHTOB B HaBo3e, /T (BNaXHOCTb 74 - 75%)

HaBo3 Mn Zn Cn B Mo
KpynHoro poratoro ckota 112,5 38,3 8,4 3,8 0,2
CBUHoIA 102,6 68,7 12,7 31 0,2
KoHcKMiA 91,5 36,0 6,2 31 0,2

MTnumnii nomet 41,2 30,9 31



Mo faHHbIM MOCNeHero Typa arpoxumMuyeckoro obcnefoBaHus obec-
NMeYyeHHOCTb NalHW G60pOM, Mefbl0 M UMHKOM MO pecnybnuke - cpegHsas
(tabn. 3). fons nous 1-ii 1 2-i rpynnbl N0 o6ecneyeHHOCTU Gopom, rae
HeobX0AMMO NPMMEHEHUe 3TOF0 MUKPO3/MEMeHTa, cocTaBnseT oT 38,9% B
MwuHckoli obnactu go 94,8% B bpectckoi.

Tabnuual3. ObecneyeHHOCTb MUKPO3ieMeHTaMun noys Benapycun

Bop Megb LInHK

Cin 2 L2 ey

ST e L mym SR mym

o YEHHOCTM YEHHOCTM YeHHOCTYU
BpecTckan ofo 94,8 2,10 85,4 3,64 46,2
BuTtebckas 0,58 83,6 2,07 89,5 2,88 95,8
FomesnbeKas 0,57 84,3 1,79 91,9 2,89 92,3
["'pofHeHcKas 0,69 60,1 1,63 96,3 2,80 94,1
MuHckast 0,81 38,9 1,73 93,2 2,77 93,6
Morwunesckasa 0,61 76,4 1,78 85,0 4,92 64,8
Benapycb 0,60 77,8 1,87 91,7 3,39 82,7

Mo obnacTAM [0NA MepBOi W BTOPOW Fpynnbl MO COAEPXKaHWIO Meau
Konebnetcs ot 85% B Morunesckoin obnactu go 96,3% B 'pOAHEHCKOM, a
UMHKOM - OT 46,2% B bpecTckoit fo 95,8% B Butebekoit (tabn. 3).

CogepxaHve monubaeHa B noysax benapycum noBCeMecTHO HW3KOe U
coctasnset 0,03 - 0,1 mr/kr.

[ns KaXaoi cenbCKOX03AWCTBEHHOW KyNbTypbl UMEKOTCS BaXKHeMLLme
MWKPO3/1EMEHTbI, Ha KOTOpble OHW Hanbonee CUIbHO OT3biBatOTCS (Tabn. 4).

Ta6nuuya 4. HyX4aeMOCTb CeNIbCKOX03SIMCTBEHHbIX Ky/bTYp B MUKPO3/IeMeHTax
B 3aBUCMMOCTY OT TUMOB NOYB

MwKpo3anemeHTbI Twn nous KynbTypbl
[lepHoBO-NoA30NUCTble, JleH, KOpMOBble KOPHEM/0Abl, 3epH060-
Bop [lepHOBO-T/eeBble, 60Bble, KPECTOLBETHbIE, CEMEHHUKMN
TOP(SAHO-60/10THbIE MHOr0/1IeTHMX 6060BbIX TpaB
Meab [lepHOBO-N0A30NUCTbIE, O3UMble 1 APOBbIe 3ePHOBbIE, KapTo-
TOP(AHO-60/10THbIE enb, MHOroneTHWE 3/1aK0Bble TPaBbl
Lk [IepHOBO-NOAIOAMCTBIE KyKypys3a, leH, MHorosneTHue 6060Bble

1 3N1aKOBble TPaBbl
CeMeHHNKN MHOro/1leTHUX 6060BbIX

MonnbaeH HOBO-N NCTbI
onnbae [lepHOBO-M0430/IUCTble Tpas



MoTtpebneHne MUKPO3NEMEHTOB 3aBUCUT OT BMONOTMYECKMX 0COBEHHO-
CTeli CENbCKOXO03AMCTBEHHBIX KynbTyp (Tabn. 5).

Tab6nuuyab. BbIHOC MUKPO3/IEMEHTOB C YPOXAAMUN CENIbCKOXO3SACTBEHHbIX
KYNbTYp, I/T cyXoii macchbl

KynbTypbl

O31masn poxb

Os3vmvas nieHnua
fipoBast niueHnLa
AymeHb

OBec

["peunxa

"opox

Buka

JtonuH, 3epHO

JeH, conoma
KapTodens

CaxapHas cBekna
KyKypysa, 3en. mae.
MHoroneTHve 3nakosble
TpaBbl, CEHO
MHoroneTHue 6060Bble
TpaBbl, CEHO

1

2,0

18
2,3

2,7

23

2,8

4,7

52

4,4
10,0
6.8
145
35

74

11,6

CopgepxkaHue B 1T npogyKumm

Cun

2 1
34 3,9
32 4.8
31 5,6
42 50
35 51
115 18
19.7 6,0
72 52
91 52
81 10,1
41 7.9
22,9 55
- 53

- 8,0

- 5,6

3,0
3,6
5,2
44
5,0
2,9
5,7
58
4,6
14,6
11,2
48

MpumMeuvaHue: 1- 0CHOBHas, 2 - NOBOYUHAS NPOAYKLUS.

30,4
30,2
21,4
26,3
24,2
26,2
33,0
33,0
32,5

28,5
50,0
26,3

Zn

28,0
251
21,6
21,6
20,6
24,1
23,4
18,7
18,7
21,7
84,0
60,0

Mo 0606LIEHHbIM AaHHBIM psifa Hay4YHO-UCCNEeA0BATENLCKNX YUupexie-
HUiA, cpefiHWe NPUGaBKM YPOXKAWHOCTU CENbCKOXO03AACTBEHHBIX KY/IbTYp OT

NPYMEHeHNs MUKPOY06peHnii npmBeseHbl B Tab. 6.

Ta6nuua 6. hHeKTUBHOCTb MPUMEHEHVS MUKPO3/IEMEHTOB MPU BO3Ae/bIBaHUN
Ce/IbCKOX03SIACTBEHHbIX KY/bTYp

KynbTypa

1
Osnmas neHnua (3epHo)
O3unmoe TpuUTUKasne (3epHO)
O3umas poXxb (3epHO)
AumeHb (3epHO)
fpoBas nieHnLa (3epHo)
OBec (3epH0)
Kykypysa (3/m)
KneBep (cemeHa)
["opox (cemeHa)

Bop
2

CpefHss npubaBka ypoXKanHocTu, L/ra

Megp LinH
3 4
3,0-4,0 -
2,0-3,0 -
2,0-3,0 -
2,8 18
31 2,4
3,2 -

K

53,0 58,0

2,3 ~

10

Monn6geH

5

2,0
51,0
05
2,7

MapraHeL,
6
21
2,2



OKOH4YaHMe Tabn. 6

1 2 3 4 5 6
JleH (conoma) 8,0 4,9 6,0 3,6
KapTtodenb (kny6Hu) 39,0 45,0 - -
CaxapHas cBekna (Kop- 37,0 36,0 ~ 23,0 23,7
HennoAbl)
$poBoii panc (cemeHa) 2,1 - - -
Buka sipoBast (3epH0) 34 2,0 - 2,1
KopmoBas cBekna 36,0 - - -
JlionuH (cemeHa) - - - 14 -
JlionuH (3/m) - - - 30 -

B psge cnyyaeB nousbl B pecny6nke UMeOT HeAOCTaTOMHOE COAepyKa-
H/e HECKOMbKMX MWKPO3/MEMEHTOB, MO3TOMY OYeHb 3(W(HEKTUBHO WUCMOMb-
30BaTb Cpa3dy HECKO/IbKO MUKPO3/1EMEHTOB B (JOPMe KOMM/EKCHbIX MUKPO-
yAobpeHunii. B HacTosLwee BpemMs B COCTaB KOMMIEKCHbIX MUKPOYA06peHuit
BBOASATCA M PErynsaTopbl pocTa, YTO MOBbIWAET AeiCTBME TaKux npenapa-
TOB.

Mpy OTCYTCTBUM KOMMMEKCHBIX MWKPOYAOBPEHWU MOXHO WCMO/b30-
BaTb CMeECU OHOKOMMOHEHTHbLIX MUKPOYA0BPEHNIA.

2. O3UMAA MWEHNLUA

K Hanbonee LeHHbIM NPOA0BONLCTBEHHBIM KyNbTypaM B GO/MbLUIMHCTBE
ctpaH CHIC 1 mupa oTHOCAT nueHuuy. B 3epHe ee cofepxXaTca npakTuye-
CKN BCe BeLLecTBa, HEO6XOAUMble AN HOPManbHOIO PasBUTUA OpraHu3Ma
yenoBeka (6enKu, yrnesoabl, MUHepanbHble BeLecTBa W T.4.). [NWeHNYHbIRA
xneb 0TNMYaeTcsa BbICOKMMU BKYCOBbIMW W NWUTATENbHbIMW CBOWCTBaMMU,
XOpOLLO NepeBapuBaeTCA M YCBaMBAETCA OPraHW3MoM. 3epHO MLUeHWLbl
MCNoMb3yeTcs Takke B KPYNAHOW, MakapOHHON W KOHAUTEPCKON MPOMBbILL -
NEHHOCTMW.

[na obecneyeHns HaceneHus benapycu 6enbiM xne6om Tpebyetcs
NpUMepHo 1,7 M/H. TOHH MWeHWYHOro 3epHa. bonblias ero yacTb A0/MKHa
BblpaLLMBaTbCA Ha NOAAX pecnybamku.

B ycnosusax Benapycu 031mas MniieHULa B CPaBHEHWM C APOBOIA MO CBO-
UM BUONOTNYECKMM OCOBGEHHOCTAM MMEET 3HauuTeNbHbIE NPenMyLlecTsa -
6onee LAVNTENbHbIA BereTauMoHHbIA NepUoL € aKTUBHLIM MCMO/b30BaHUEM
3MMHUMX 3anacoB Bfary, BECEHHeW COMHEYHON MHCOMALMU, MPOAOIKNTENb-
HbIli HaNMB 3epHa. Y 60pKa MOCeBOB 03MMOIA MLUEHULbI Yalle BCEro mpouc-
XOAMT B Ny HYLWIMNX NOFOA4HbIX YCNOBUAX. BCe 37O CKa3blBaeTCs Ha ypOXKaiHo-
cTn. Mcxopa v3 aToro, AoNs 03UMON MWEHWLbl JO/KHA cocTaBnsaTh 70 -
75%, sipoBoii - 25 - 30%. Mnowaan nweHunubl (03MMoiA 1 SpoBoii) B bena-
pycu pacwmpuance B nocnegHue rofbl fo 350 - 420 TbiC. reKTapos.



Heo6x04MM0 OTMETUTb, YTO Ha NOYBax C HeAOCTATOYHbLIM COAEPXaHU-
eM MWKPO3/1IEMEHTOB NPUMEHEHVNE MUKPOYA06peHuiA 3hdekTnBHO. OfHUM
M3 MpPUEeMOB, MNO3BOMAOWMM [0OOMTHCA MOBbIWeEHNA 3WHEKTUBHOCTH
CPELCTB XMMU3aLMK, ABNSETCA COBMELLEHVE onepaLmili N0 UX BHECEHUIO.

Ha kagegpe arpoxumum B OTAeNneHUM «TyLIKOBO» y4e6HO-OMbITHOIO
xo3qaincTea YO «BIFCXA» B 2005 - 2006 rr. usyyanacb 3(p(eKTMBHOCTb
pa3feNnbHOro M- COBMECTHOTO MPUMEHEHUs XWUAKOro a3oTHOro yAobpeHuns
KAC ¢ KOMMMeKCHbIM MUKpoypobpeHueM «Butamap-3» npu BO3AenbiBa-
HWWM 03UMON NLeHnLbl copTa KanblnsHka Ha fepHOBO-M0A430/IMCTOR flerko-
CYTIMHNCTO NouBe.

MaxoTHbIA CMOM NOYBbLI 40 3aKNafKy OMnblTa UMeN HW3KOe COAepXaHue
rymyca (1,38 - 1,45%), BbiCOKOe cofepaHue MofBWXHOro gocgopa (296
- 308 Mr/Kr NoYBbI), CPEAHIOK W NOBbILIEHHYIO 06ecneyeHHOCTb NOABUX-
HbIM Kanvem (197 - 206 mr/kr nousbl). O6ecnevyeHHOCTb NOYBbI NMOABUX-
HOVi Mefibl0 B OMbITax C 03MMOI MLUEHULENR No rogaM uccnefoBaHuii bbina
HU3Kon (1,43 - 1,48 mr/kr), UMHKOM - cpeaHeli (3,93 - 4,21 mr/kr). Peak-
ums nousbl B 2004 - 2005 rr. 6bina 61M3Ka K HeliTpanbHol (pHKa 6,2).

KomnnekcHoe MuKpoyaobpeHne «Butamap-3» npeacTaBnser cob6ol
XUAKUA KOHLEHTPAT MWKPO3NEMEHTOB C OMONOrMYECKUM CTUMYNATOPOM
pocTta rugporymatom. Mpu HekopHeBOW 06paboTke pacTeHuit 1 nutp Kom-
NNEKCHOro MUKpPOoyfo6peHns «Butamap-3» pasBoguTcs BOAOW WM CMECHIO
BOAbl C Kapbamugom (6%) wnu apyrum asoTHbIM ygobpenuem (KAC) u3
pacueta 200 - 300 nuTPOB Ha ra.

Xunakoe a3oTHoe yaobpeHne KAC Kak pasgenbHo, Tak 1 B cocTaBe Ga-
KOBbIX CMeceil ¢ 1 n/ra KOMMAEKCHbIM MMWKpOyaobpeHnem «BuTtamap-3»
NPYMEHANOCH B (hase Bbixoga B Tpybky. B 1 nutpe «BuTamapa-3» copep-
KaTtca cnegytowme KOMMOHeHTbl: MgS047H2 - 220 r, HB03- 20 r,
ZnS047H2D - 20 r, MnS044H20 - 120 r, CuS045HD - 260 r,
(NH46Mo070 244H20 - 10 r, FeS047H - 120 r, conb Mopa - 10 r, ryma-
Tbl - 50 M.

MprYMeHeHne KOMMNEKCHOro MUKpoyfobpeHuns «Butamap-3» npu pas-
[enbHOM BHeceHUM Ha oHe N IP7oKioo + N +N3D KAC + peke T noBblI-
LWano ypoxaiHocTb 3epHa Ha 4,7 u/ra, a B cocTaBe 6akoBoii cmecu ¢ KAC
Ha 6 u/ra (Tabn.7).

Tabnuuya7. BAnsHne MMKPO3EMEHTOB Ha YPOXXaNHOCTb U KayeCcTBO 3epHa
031MOIA MweHnLbl copTa KanbinsHka (cpefHee 3a 2005 - 2006 rr.)

o o Bbixog cbl-
YpoxkarHOCTb, MpubaBka K Cbipon
Bapuant P u/ra dJ%Hy, u/ra 6en0?<, % porz/ﬁre;Ka,
1 2 3 4 5
1. Be3 ygobpeHuii 26,5 - 10,2 2,7
2. N IP70K]Jm +
N +NIKAC 58,2 - 13,0 7,6
(choH)
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OKOH4YaHue Tabn. 7

1 2 3 4 5
3. NIP7KID+ N
+ND KAC + Bu- 62,9 4,7 140 . 8,8
Tamap~3
4. Ni®P7oK00 + NS
+N30 KAC ¢ Bu- 64,2 6,0 14,2 9,1
Tamapom-3

MpumeuvaHune. Bo Bcex BapuaHTax, NpUMeHsncs repbuuung nnHTYp B fose 135 r/ra
OTAeNbHO B (hase KyLueHust n yHrnumg peke T B fo3e 0,6 n/ra B hase Bbixoga B TPYOKY.

HekopHeBble NOAKOPMKM KOMMIEKCHBIM MUKpOyfob6peHnem «Butamap-
3» B (ha3y BbIxofa B Tpy6Ky pasgenbHO U B cocTaBe 6akoBoi cmecu ¢ KAC
no cpaBHeHMIO C oHOoBbIM BapuaHToM N 1P 70Kioco + N +N3D KAC ysenu-
uMBa/IN COAEpXaHue cbiporo 6Genka B 3epHe 03MMOW MweHuupl Ha 1,0 -
1,2%, a ero BbIXog - Ha 1,2 1 1,5 u/ra cooTBeTCTBEHHO (Tabn. 7).

KomMnnekcHoe MprvMeHeHWe OTMeYeHHbIX Bbllle MWKPOYAOO6PEHUn u
XMAKOro a3oTHOro yaobpeHns KAC sBnsieTcA BaXKHellLMM 3Heproc6epe-
ralowmm nNpMemMoMm, Tak Kak YMeHbLLAeTCA KOMMYeCTBO MPOXOL0B TEXHUKMU
o noJo.

Kak pasfienbHoe, TaKk U COBMECTHOe MPUMEHEHWE KOMMIEKCHOr0 MUK-
poyfnobpeHus «Butamap-3» ¢ KAC sBNSeTCS 3KOHOMUYECKN OnpaBAaHHbIM
npuemom. Mpwn pasgensHoMm BHeceHun «BuTtamapa-3» ¢ KAC uyucTelil fo-
XO0[, Bo3pacTan Mo cpaBHeHWI0 ¢ hoHOM Ha 50,4 $/ra, a Mpu COBMECTHOM -
Ha 73,0 $/ra. Mpu coBmeLLeHNUM onepauunii no BHeceHnio KAC ¢ Komnnekc-
HbIM MWKPOYAo6GpeHneM «BuTamap-3» Habnto4anocb MOBbILIEHWE YPOBHS
peHTabenbHOCTU Ha 17% no CpaBHEHWUIO C WX pasfeNbHbIM BHECEHUEM U -
Ha 32% Mo cpaBHEHMIO C hoHOM (Tabn. 8).

Tabnuuya 8 IKoHOMUYeCKas 3PPEKTUBHOCTb MPUMEHEHNS MUKPOYL06PeHWIA
npu Bo3aeNblBaHUN 03MMON NweHULbl (cpeaHee 3a 2005 - 2006 rr.)

Mpy- CroumocTs 3arparthl, Hyetei PeHTa6enbHOCTb,
BapuaHT 6aBKa, npuéaskw, $/ra foxon, %
u/ra $/ra $/ra
1. Be3ypob-
peHuii B ° B B -
2. NIPTKI10
+N»+NIDKAC 31,7 437,0 170,5 266,5 156
(thoH)
3. N IPK I+
N50+NIKAC 36,4 501,8 184,9 316,9 171
+ Butamap-3
4. N IPTOK 10+
N50+NIDKAC 37,7 519,7 180,2 339,5 188

¢ Butamapom-3
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PYT1 «/HCTUTYT MOYBOBEAEHMSA M arpoXvMum» B MOJSIEBOM OMbiTe B
PYM «3kcnepumeHTanbHasa 6a3a uMm. CyBOpoBa» Y3[EHCKOro paiioHa B
2005 - 2006 rr. Ha AepHOBO-MOA30/ANCTON CynecyaHOoW NoyBe MCCNefoBa-
nacb 3(peKTUBHOCTb HOBbIX YA06peHunit baconmap n ALOB npu Bo3ge-
NbIBaHWM 03UMOWA NwweHnubl. MoyBa nmena 6/M3KYH K HEATpanbHOW peak-
unto (pH KCI 6,4), cpefHee cogepXxaHue rymyca, NoBblLLEHHOE Coaepa-
HVe NoABWMXHOTO Gocdopa (225 Mr/Kr) 1 NOABMXKHOIO Kanus (262 mr/kr),
HW3KYI0 06eCneyYeHHOCTb MOABVXHON Mefbto (1,5Mr/Kr) n cpegHto0 - 06-
MeHHbIM MapraHuem (2 mr/kr)

MpeawecTBEHHNKOM 03MMOW MWeHnUbl Bbll paHHWIA KapTodenb, Nog
KOTOpbIA BHOCUACA HaBo3 B fo3e 60 T/ra. Ha thoHe N 70+0+30P 70K 1D n3yua-
NUCb [BYKpaTHble NOAKOPMKW (B CTaAuio NepBoro v (hnaroBoro /MCTa)
ypo6peHvnem bacgonmap 36 3kctpa (N - 36,3; MgO - 4,3; Mn - 1,34; Cu -
0,27; Fe - 0,03; B - 0,03; Zn - 0,013; Mo - 0,01%) B no3e 10 n/ra, baco-
nvap 34 (N - 34,6; MgO - 0,65; Mn - 0,13; Cu - 0,13%) B po3e 10 n/ra,
bacjonuap 12-4-6 (N - 12,0; PO 5- 4,0; KO - 6,0; MgO - 0,2; Mn - 1,0;
Cu- 0,2; Fe- 0,01; B - 0,02; Zn - 0,01; Mo - 0,005%) B go3e 10 n/ra,
bactgonunap 12-4-6 B po3se 10 n/ra + AAOB Mn (N - 9,8; MgO - 2,82; Mn -
15,3%) B no3e 4 n/ra, bactonuap 12-4-6 B fo3e 10 n/ra + AJOB Cu (N =
9,0; MgO - 3,0; Cu- 6,43%) B fo3e 2 n/ra.

[BykpaTHble nogkopMku bacionuapom 36, bachonunapom 34 u bactho-
nvapom 12-4-6  noBbIWan! ypoXKaiHoCTb 3epHa 03UMOI MLIEHWLbI copTa
[JekaH no cpasHeHuto ¢ hoHoM N 0P K 1D Ha 7,0 - 8,1 u/ra. Hambonee
BblCOKas Mpnb6aBKa ypoXKaikHOCTW 3epHa 03UMOWA muieHnubl 9,7 - 9,8 u/ra
6blna nonydeHa npu npuMeHeHun bacdonuapa 12-4-6, cogepxatyem 5
MWKPO3/1IEMEHTOB, B coueTaHun ¢ AAOBE Mn unn AOB Cu (tabn. 9). Mo-
NOXWTeNbHOe feiicTBue ypobpeHns Bacgonmap n AJOB okasanu n Ha Ka-
YeCTBO ypoxKas.

Tab6nwuuya9g BnusHue ygobpeHunit Bachonnap n ALOB Ha ypoxaiHocTb
1 KayecTBO 3epHa 03UMOM NLIeHULbI

Ypoxai- MNpunbaska Bernok
BapuaHT HOCTb, K (hOHY, o ’ KneiikosuHa, %
wra u/ra °
1. NTQ030P 7ok 120 —choH 77,3 - 11,3 20,0
2. Bacthonmap 36 ( 10 n/ra) 84,3 7,0 11,4 26,2
3. bacthonuap 34 (10 n/ra) 85,4 8,1 115 24,6
4. bBactonvap12-4-6 .
(10 n/ra) 84,6 73 12,1 27,2
5. bacthonmap 12-4-6
(10 n/ra)+AlOB Mn 87,0 9,7 12,2 24,3
(4 nira)
6. bacthonnap 12-4-6 871 98 118 25.0

(10 n/ra) + AIOB Co - 2 nfra
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[ByKpaTHble HEKOpHeBble MOLKOPMKM yAobpeHuamn baconnap u
Bacthonuap + AAOB Mn nosbiwanu cogepxaHue 6enka No cpaBHEHUO C
toHom Ha 0,8 - 0,9%. Mopg BnusHMeM yaobpennii bactonnap n ALOB
CYLLECTBEHHO Ha 4,3 - 7,2% BO3pacTano COAep>KaHve KNeiKOBUHbI B 3epHE.
Haunbonee BbICOKMM OHO 6bINI0 B BapuaHTe ¢ BHeceHnem bacdonnap 12-4-6.

3. O3MAA TPUTUKAJIE

TpuTuKane - LeHHas 3epHOdYpaxHas M NPOAOBO/LCTBEHHAA Ky/bTypa.
Mo cofep>xaHWO KOPMOBbIX efVHUL, 3epHO TpUTUKANe MPeBOCXOAUT AY-
MeHb 1 oBec. ObecneyeHHOCTb KOPMOBOI eAMHULbI 3epHa TpUTUKane nepe-
BapuMbIM 6esikoM cocTasnsaeT 87 r, uto Ha 30 r Bbilwe pXXu 1 Ha 15 1 Bbilwe
AUMEHS. 3epHO TPUTUKANIE UCMOJb3YeTCA AN KOPMIEHUS CebCKOX03ANCT-
BEHHbIX )XXVMBOTHbIX, & TakXe B X1ebonekapHoii, MMBOBAapeHHOW M cnupTo-
BOV MPOMbILLNEHHOCTH.

MoceBHbIe NOWAAN 03UMOI TPUTKUKane B pecnybnmke ctabunmsvposa-
NICb B MocnefHne rogbl Ha ontuManbHoMm yposHe B 350 - 400 TbIC. rekra-
poB. o aToMy nokasartento, no gaHHeim ®AO, benapych Bbllia Ha TPETbE
MecTo B MMpe, ycTynas Tonbko [onblie u FepMaHuu, rge ata KynbTypa
BO3/e/blBaeTca Ha naowaamn 985,6 n 501,4 TbiC. reKTapoB COOTBETCTBEHHO.

[uvHaMnyHbIi POCT MOCEBOB TPUTMKaNe MPOMCXOAUT 6narogaps Takum
npenMyLLecTBaM, Kak BbICOKAas YPOXKaNHOCTb, MOBbILLEHHAsA YCTONYMBOCTb
K 00Ne3HAM, HM3Kas YyBCTBUTE/IbHOCTb K HE6AAronpusTHBIM MOYBEHHbLIM
YC/I0BUAM, & TaKXe BbICOKass KOPMOBasi LLeHHOCTb. [oCceBHble MaoLaau nog
03UMOWA TpUTUKaNe B NOCNeAHME rofbl 4oCTUrM 420 ThiC. FeKTapoB.

CopTt [Oy6paBa, usyyaemblii B OnbiTax, 3epHOYPaXXHOr0 MCMO/b30Ba-
HWS, BbICOKOYPOXXalHbIiA.

Ha kacegpe arpoxumum B OTAeneHUM «TYLIKOBO» Y4YeBHO-OMbITHOTO
xo3qaiicTBa YO «BFCXA» B 2005 - 2006 rr. ndyyanacb 3h(PeKTUBHOCTb
pa3fenbHOro M COBMECTHOTO MPUMEHEHUS XXMUAKOr0 a30THOro yao6peHus
KAC ¢ KOMMNeKCHbIM MUKpoygobpeHunem «BuTtamap-3» npu BO3feNbiBa-
HWW 03UMOli TpuTukane copTa [y6paBa Ha AepHOBO-MOA30UCTON NEerko-
CYT/IMHUCTO MouBe.

MaxoTHbLIA CNOIA MOYBbI 40 3aKNMafKW ONbITa UMEN HWU3KOE COAepXKaHue
rymyca (1,38 - 1,42 %), BbICOKOe cofepyXaHune NoABMXHbIX hopMm tochopa
(296 - 324 Mr/Kr nouBbl), NOBbILEHHYH 06€CMeYeHHOCTb MOABVIKHBIM
Kannem (206 - 224 wmr/kr nousbl). O6ecneYeHHOCTb MOYBbI MOABVXHOW
Mefbl0 B OMblTax C TpMTWKane copTa [y6paBa no rogam uUcCnefoBaHWi
6bina cpegHen (1,55 - 1,65 Mr/kr), UMHKOM - Takxke cpefgHen (3,73 - 4,35
mr/kr). Peakuuns nousbl B 2004 - 2005 rr. 6bina 61M3ka K HeidTpanbHOM
(pHK16,2-6,4).
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M3-3a HE[0CTAaTOYHOrO COZEPXaHUs MUKPO3NEMEHTOB B OO0/bLUMHCTBE
[lePHOBO-NOA30/IMCTbIX MOYB BaXHbLIM (haKTOPOM MOBbLILLEHUS YPOXKAWHO-
CTW 1 KauyecTBa 3epHa ABASAETCS NPUMEHEHNE HA MOCEBAX MUKPOYA0BPEHMWIA.

Mpn HekopHeBOl 06paboTKe pacTeHWit 1 AUTP KOMMIEKCHOTO MUKPO-
yaobpeHus «Butamap-3» pasBoAnTCS BOAOIN MM CMECHIO BOAbI C Kapbamu-
aom (6%) nnn apyrum asoTHbiM yaobpeHuem (KAC) u3 pacyeta 200 - 300
NATPOB Ha ra.

Xugkoe asoTHoe yfobpeHne KAC Kak pasfienbHo, Tak U B cocTase 6a-
KOBbIX CMeceil ¢ 1 n/ra KOMMNEKCHOro MUKpoyaobpeHus «Butamap-3»
npuMeHsnocb B (hase Bbixoda B TPy6bKy. B 1 nutpe «Butamapa-3» cogep-
XaTcsa cnegytolime KOMMNoHeHTbl: MgS047H2 - 220 r, H3BO03- 20 r,
ZnS047H20 - 20 r, MnS044HD - 120 r, CuS045H2D - 260 r,
(NH4)aVio0 244H20 - 10 r, FeS047H2Z - 120 r, conb Mopa - 10 r, ryma-
Tbl - 50 mn.

MprMeHeHWe KOMMIEKCHOro MUKpPOYJobpeHns «Butamapa-3» npu pas-
feNnbHOM BHeceHMM Ha hoHe NiP7oKID + N +ND KAC + peke T noBbI-
LIano ypoxaliHoCTb 3epHa Ha 3,7 u/ra, a B cocTaBe 6akoBoil cmecn ¢ KAC
Ha 4,5 u/ra (tabn. 10).

Tab6nuuya! 0. BAnsiHMe MMKPO3NEMEHTOB Ha YPOXKaliHOCTb U KauyecTBO 3epHa
o3umoli TpuTmKane copta [y6paBa (cpegHee 3a 2005-2006 rr.)

o Chblpoii Bbixog
BapuaHT Ypoma/m:ocn, H%MGaBK/a aK 6enok, CbIporo
ad thory, wr % 6enka, u/ra

1 Be3 yfobpeHuii 29,5 - 10,3 3,0
2. NI9P70K100 +
N50+N30KAC 59,5 - 12,8 7,6
(thow)
3. NIPTKID+
N50+ NI KAC ¢ 64,0 4,5 13,8 8,8
Butamapom-3
4. NIPTKID+
N50+ NDKAC + 63,2 3,7 13,7 8,6
Butamap-3

HekopHeBas nogkopmka «Butamapom-3» nosbilwana CoAepXKaHue Cbl-
poro 6enka B 3epHe 03VIMOI TPUTUKane MO CPaBHEHUIO C (DOHOM Mpu pas-
[eNbHOM BHeceHMM Ha 1% n B cocTaBe 6akoBOi cmecu Ha 0,9%, a BbIXO[
cbiporo 6enka- Ha 1,2 n 1,0 u/ra cooTBeTcTBeHHO (Tabn. 10).

Mpwy coBmeLleHMn onepauyuii No BHeceHNto KAC ¢ KOMNIEKCHbIM MUK-
poyaobpeHnem «Butamap-3» Habntoganocb MOBbLILIEHWE YPOBHSI pPEeHTa-
6en1bHOCTU Ha 9% MO CPaBHEHMIO C UX pa3fe/ibHbIM BHECEHMEM W - Ha 14%
Mo cpaBHeHWto ¢ (hoHoM (Tabn. 11).
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Ta6nuuyall. dkoHOMUYecKasa 3PHEKTUBHOCTb NMPUMEHEHUA MUKPOY[06pEHU
npu BO3fefbIBaHNMN 031MOI TpuTuKane (cpefHee 3a 2005 - 2006 rr.)

CTonmoCTb o
Mpv6as- npubasBKu, 3arpaThbl, et PeHTabenbHoCTb,
Bapuant '73 $/ra $/ra ,q(;)/(o,q, %
u/ra ra
1 be3 ypobpe-
HUiA " N B B N
2. N19P70K100
+N50+N30 KAC 30,0 266,4 156,2 110,2 71
(®or)
3. N19P70K100
N50 + N KAC 34,5 306,3 165,3 141,0 85
¢ Butamapom-3
4. N i9 7oKioo +
N50+ N30 KAC 33,7 299,2 170,1 129,1 76

+ Butamap-3

4. APOBAA TPUTUKANE

ApoBasi TPUTMKaNe ABASETCA LEeHHON KOPMOBOI KyNbTYpOiA.

Kak nokasanu uccnefoBaHus, BeCcbMa 3PMPEKTUBHBIM ABAAETCA NpUMe-
HeHVe CMecy MWKPO3/IeMEHTOB B KOMIJIEKCE C MarHWeMm B Heb6o/bLInX f0-
3ax NPy HEKOPHEBbIX MOAKOPMKaX.

WccnepoBaHnsa ¢ SpoBoli TpuTuKane copta JlaHa npoBogunucs B 1998 -
2000 rr. B Mo/ieBbIX OMNbITaX Ha ONLITHOM Mofe Kageapbl arpoxumun Beno-
PYCCKOW rocyfapCTBEHHOW CeNbCKOXO3AWCTBEHHOM akagemun. [lousa
OMbITHOrO yYacTka - [epHOBO-NOA30NNCTasA CPefHEOKYNbTYPEHHas erko-
CYTIMHUCTAsA, pa3BuBaloLLascs Ha JIeCCOBUAHOM CYT/IMHKE, MOACTUIAEMOM
C rny6uHbl 1M MOpeHHbIM CYrnnHKOM. OHa MMena HWU3Koe cofdepXaHue
rymyca (1,2 - 1,5%), noBbllLUeHHOE cOfepXKaHue MOABMXHOIO gocdopa
(190-210 Mr/Kr), CpefHIOK M MOBbLILEHHYO 06eCneYeHHOCTb NOABMXKHBIM
Kanvem (143 - 228 Mr/kr), cpefHO 06ecneyeHHOCTb NOABMXKHOW Mefbto
(1,6 - 1,9 mr/kr) n umHkom (4,5 - 5,0 mr/kr). Peakumsi nousbl 6bina 61u13-
KOl K HelTpanbHoi (pHKO 6,1 - 6,4).

N3 MukpoypobpeHuii B onbiTax MPUMEHANN CEPHOKUCABIA UMHK (22%
Zn), cepHokucnyto meab (25,4% Cw), cepHokuchbiii marvumin (13,7% MgO),
monm6pat ammoHus (52% Mo). Kpome Toro, B CMecb C MUKpO31eMeHTaMu
BBOAMW/ICA CEPHOKMCAbIA MarHuii. HekopHesas NoAKOpMKa NpoM3BOAUNACH
B (hase Hayana BbIXofa B TPY6KY CMeCbio, COCTOALLEN U3 4 KI CEPHOKMUCIOrO
marHus 1 no 50 r CEPHOKMCIONO LMHKA, CePHOKWNCION Mean 1 MonunbaeHo-
BOKMCNOro ammoHus. O6wmii pacxog paboyero pacteopa - 200 n/ra.

[JeiicTBne MUKpPOyZOOpeHWI MONOXKUTENBHO W [OCTATOYHO BbICOKO
NPOSABAANOCL NPU KUCNonb3oBaHNMM KAC C UX KOMMIEKCOM (MefHbIX, MO-
NNG6AEHOBBLIX W LUMHKOBLIX) U MarHuem (tabn. 12). MpumeHenne KAC c
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KOMMIEKCOM MUKPOYZAOGpeHUiA U MarHuem 06ecneunnio AOMoNHUTENbHBINA
cbop 3epHa B cpefHeM 3a Tpu roga B 5,7 u/ra.

Tab6nwuuya 12. BAMsiHue MUKPO3IEMEHTOB Ha YPOXKaiHOCTbL 3epHa APOBOi
Tputukane (cpegHee 3a 1998 - 2000 rr.)

YpoxaliHocTb, MNpubaBKa K hoHy C6op cbiporo 6enka,
BapwuaHTbl onbITa wra wra % wra
1 Bes yfo6peHuii 25,0 - - 2,7
2. NeoPeoK*) + N
KAC g 358 - - 40
3. bboPookoo + N3
KAC + Mg + Cn + 41,5 57 15,9 45
Mo + Zn

Mpy NpUMeHeHUN KoMMeKca MUKPOYL06PeHUiA ¢ MarHMeM Bo3pacTan u
BbIXO[, CbIPOro 6enka no cpaBHeHWto ¢ oHoM Ha 0,5 u/ra. B aTom BapuaH-
Te Habnoganock Bo3pacTaHne mMaccbl 1000 3epeH Mo cpaBHEHWHO C (HOHOM C
34,2 o 39,0 r. n B cpeaHeM 3a 3 rofa oHa 6bina camas 60nbLIas No onbIry,
4TO M CNOCO6GCTBOBANO MOMYUEHNIO MaKCMMaNbHOWM YPOXKainHOCTMW 3epHa.

PacyeT 3KOHOMWYECKO 3(PHEKTUBHOCTM NOKasas, YTO NPUMEHEHME Me-
[N, UMHKa, MOMGAEHA U MarHns ABNsieTCA BbIroAHbIM (Tabn. 13).

Ta6nuuya 13. IKoHOMUYeCKast IPHEKTUBHOCTb NPUMEHEHUA YA06PeHNA
npu Bo3denbiBaHUM APOBOW TpuTMKane (cpefHee 3a 1998 - 2000 rr.)

CTOoMMOCTb

MpunbasKa, nprb6aBku 3arparbl HUETLIA PeHTabenbHOCTb
BapuaHT : ' ' ' BOXop, 0 ’
u'ra $/ra $/ra $ra %
1. Bes ygobpe-
HWi N - N -
2. bboP6oK®+N3J
KAC 10,8 90,7 44,1 46,6 106
3. NEOPEK D +
N3O KAC 16,5 138,6 47,0 91,6 195
+Mg+Cu+Zn+Mo

MpyMeHeHne KOMNIeKca MUKPO3/IEMEHTOB C MarHmeM Cnoco6CcTBOBaso
YBEIMYEHNIO YncToro goxofa Ha 45 $/ra, a ypoBHS peHTabenbHOCTU - Ha
89% npu BO34eNbIBAHUY SPOBOI TPUTUKAIE.

Ha kathegpe arpoxumuy B OTAefleHWM «TYLIKOBO» Y4e6HO-OMbITHOIO
xo3qaiicTea BICXA B 2:004 - 2006 rr. nsyyanacb 3(eKTMBHOCTb NPUMeHe-
HMS KOMMMEKCHOTO MUKPOYAo6peHus «Mukom» B BUAe 6akoBOW CMecu C
KAC Ha epHOBO-NOA30/MCTbIX NIEFKOCYTIMHUCTBIX MOYBax Mpu BO3AeNbl-
Bali™ spoBON TpuTUKane copta JlaHa.



«Mukomy, cogepxawmin 3,22% Zn, 1,58% Cu, 0,28% B n 0,1% Mo,
npumeHsncs B gose 2,5 n/ra B hase BbIXxoAa B TPyOKY COBMECTHO U pas-
nenbHo ¢ KAC. Pacxog paboyero pactsopa - 200 n/ra.

MprMeHEeHNEe KOMMNEKCHOTO MWKPOYZA0OpeHns «MUKOM» pasfenbHo C
KAC no cpaBHeHuO ¢ (hOHOM 06ecneumBano nony4veHne npubaBky 3epHa
ApoBoii Tputukane 4,0 u/ra, a BHeceHne B Buae 6akosoli cmecn ¢ KAC -
2,9 u/ra (tabn. 14).

Mpy NPUMEHEHNN MUHEPa/bHbIX yA06peHnii B fo3e N 0+0PEK D + peke
T ypoBeHb peHTabenbHOCTM NPOW3BOACTBA 3epHa TPUTUKANE COCTaBwuf
60%.

MprMeHeHVe KOMMMNEKCHOTO MWUKPOYAobpeHns «MUKOM» pasfiefibHo ¢
KAC o6ecneunBano yBenuyeHue 4MCTOro goxofa Ha 22,5 $/ra mo oTHO-
LUEHMIO K (DOHOBOMY BapuaHTy MpuW ypoBHE peHTabenbHOCTU B 76%. Mpu-
MeHeHue 6akoBoil cmecn «Mwukoma» ¢ KAC no BAWSHUIO Ha YpOBEHb
peHTabeNlbHOCTU 0Ka3aiocb PaBHOLEHHbIM C pa3feNbHbIM  BHECEHUEM
(tabn. 14).

Ta6nuuyald. SKoHOMMYecKast 3PHEKTUBHOCTb KOMMIEKCHOTO NPUMEHEHNA MUK-
poanemeHToB ¢ KAC 1 yHrmumgamm Ha sipoBoii TpuTuKane
(cpepHee 3a 2004 - 2006 rr.)

Ypo- Aow.  Crovmocts Unc- PGE;;E'
BapuvaHT Xaun- GaSKa npuéasKu, 3arparsl, ThllA HOCTB
p HOCTb, ura ’ $/ra $/ra noxop, !
u/ra $/ra %
1. Bes ypobpe-
HWli + peke T 234 B - i N -
2. NTOPEOKD+N20
KAC + peke T 39,0 15,6 137,9 85,5 52,3 60
(thor)
3. NTPEOKLD+ND
KAC + «MuKoM» 43,0 19,6 1733 98,5 74,8 76

+peke T

4. NTOPEOKD+N2D
KAC ¢ «MuKo- 41,9 18,5 163,6 92,9 70,7 76
MOM>» + peke T

5. O3MMAA POXb

TpaguuMoHHOW KynbTypoii ans Benapycu sBnseTcs o3uMasl POXb. ITO
Ba)XKHelillas NpofoBONbCTBEHHAS U KOPMOBasi Ky/bTypa. Ee MOXHO Bbipa-
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W MBaTb B YCNOBUAX PeCny6/MKN NPaKTUYeCKM Ha BCEX MO4YBaX, KPOME Cbl-
My4nx neckos. Mnowazamn, 3aHATbIe MOL 03UMYI POXb, B MOC/MEAHME oAbl
cocTasnanu 450 - 560 TbIC. reKTapos.

KopHeBas cucTema pxu CrnocobHa akTUBHee, YeM Yy MLUEeHULbl, YCBau-
BaTb NUTaTe/bHbIE 3NEMEHTbI U3 TPYAHOPACTBOPUMBIX COefUHEHWA. OpaHa-
KO COpTa UHTEHCKBHOIO TWNa TEeTPanJoONAHON PXU HYXXAAeTCA B Tak Hasbl-
BaeMbIX «MLUEHUYHbIX MOYBaX» U BbICOKOW arpoTexHuKe. Poxb nydwe apy-
TMX MUPUTCA C NOBbILIEHHOW KMCMOTHOCTbLIO, O4HAaKO ONTUMalbHOE 3Haue-
Hue 419 coBpeMeHHbIX copToB pHKO5,6 - 6,5.

XVMUYECKMNIA coCTaB 3epHa 03VIMOI PXKW 3aBUCUT OT MOYBEHHBIX W KU-
MaTU4ecKux YCnoBWiA, COpTa, arpOTeXHUKW, YCNoBuiA nNuTaHus. Bo Bnax-
Hble Tofbl COAepXaHune 6enka pesko CHkKaeTcs (40 7 - 8%), B 3acCyLUMBble
- nosblwaetcs ao 15 - 16%. CpeaHee cogepxkaHue 6enka B 3epHe 03MMOIA
pXu coctaenseT oT 8 fo 14%. B cocTtaBe pXu, Kak v [pyrux 3nakos, npe-
06n1afaloT yrnesofbl (Kpaxmasn, caxapa, LeKCTPUHbI, NEeKTUH), COAepXKaHue
KoTopbIx gocturaet 70 - 80% OT 06Lero KonnyecTsa cyxux sewiects. Ko-
JINYECTBO XMPOB paBHseTca 1,5 - 1,8%, 3onbl - 1,8 - 2,0%, Knetyatky -
6onee 2%. B 3epHe 03UMOI PXMW COLEPXKATCA BUTaMMUHbI, HEOOXOAUMbIE
4719 OpraHn3Ma YenoBeKa W CelbCKOX03ANCTBEHHBIX XXMBOTHbIX. Cpean HUX
-BbB2B3B6PP,C.

Cb6anaHCMpoBaHHOE MpPUMMEHEHME a30THbIX, (OCHOPHBIX, KalWiiHbIX,
MWKPOY#06pEHNA MO3BONAET CYLLECTBEHHO MOBLICUTL YPOXalHOCTb U
YNYULIUTb KaYeCTBO 3epHa 03VMOI PXU.

WccnegoBaHms € 03MMOM  POXbiO  MPOBOAWANCL HA  AEPHOBO-
MoA30/MCTOl NOYBe, Pa3BMBalOLLENCA Ha NErKOM /IECCOBUAHOM CYF/NHKe,
MoACTUNAEMOM MOPEHHLIM CYFIMHKOM C FNy6uHbl 1 M, Ha OMbITHOM nose
«TYLIKOBO» Y4EOHO-OMbITHOrO X035ACTBa.

MouBa No rojam uccnefoBaHU UMena HW3KOe M HeAO0CTaTOYHOe Co-
nepxaHue rymyca (1,4 - 1,7%), peakuus nousbl U3MEHANACb OT cnaboku-
cnoin fo 61m3Koi K HelTpanbHoi (pHKei 5,6 - 6,2), o6ecne4yeHHOCTb MofA-
BUXHbIMK (hopmamMmn hochopa Konebanacb OT CPeAHEei A0 MNOBbILIEHHON
(150 - 186 Mr/Kr), NOABMXHbLIM Ka/IMeM OT HWU3KON A0 cpefHeid (118 - 176
mr/kr), megpto (1,3 - 1,6 Mr/Kr) u umHkom (2,6 - 3,4 Mr/Kr) - OT HWU3KOW A0
CpefHei.

Mpenapat «Mukom», cogepxawmii 3,22% Zn, 1,58% Cu, 0,1% Mo u
0,28% B, npumeHsancs coBmecTHO ¢ N2OKAC B hady Bbixoga B Tpy6Ky B
fo3e 2,5 n/ra. HekopHesble nogkopmMkun KAC npuMeHsnnch B pa36asfieHUn
Bogou 1:3.

Mpn HekOpHeBOW MogKOpPMKe MpenapaTtoM «MWKOM» YpOXakHOCTb
3epHa 03VMOI XU BO3pacTana B cpeAgHeM 3a 3 rofa Mo cpaBHEHWIO € o-
HoM N2PEKD + NS0 Ha 3,9 u/ra. Mpenapat «Mukom» cnoco6¢cTBoBan U
yBe/IMYEHNIO BbIX0Aa cbiporo 6enka Ha 0,4 u/ra (tabn. 15, 16).
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Ta6nwuuya 15 BnvsHWe HeKOPHEBOI MNOAKOPMKY KOMMJIEKCHBIM MUKPOYA06peHnem
«MWKOM» Ha YpOXaiiHOCTb 3epHa 03UMOI PXu
(cpefHee 3a 2002 - 2005 rr.)

Ypoxaii- Mpubaska K *OKynaemocTb 1 Kr
Bapuant HOCTb, L/ra oHy, u/ra NPK' kr 3epHa
1. Be3 ypobpeHwuii 28,7 . -
* -
é}.ol;laoPeoK + NS+ N2KAC 481 ) 81
3. N2ZPEOKD + N5 + NDKAC ¢
<MUKOMOM» 52,0 39 9,7

Ta6nuuya! 6. BansiHne HeKOpHeBOW NOAKOPMKYM KOMMIEKCHBIM MUKPOYA06peHneMm
«MUWKOM» Ha KayeCcTBO 3epHa 03VMOI pPXu
(cpepHee 3a 2002 - 2005 rr.)

Cbipoli 6enok, % Bbixop, Macca
BapuaHT Ha cyxoe CbIPOro CK%):}M::‘ oe/‘:;; 1000
BELLECTBO 6enka, n/ra 4 t 3epeH,
1. Be3 ynobpeHuii 10,1 2,6 61,9 48,6
2. N2OPEKD+ N+
N2ZKAC - hoH 11,4 48 60,4 49,1
3, N2ZPEOKD + NS
+ N2KAC ¢ «Mu- 11,6 52 62,3 49,0
KOMOM>»
npenaparta

PacueT 3KOHOMMWYECKOWA 3(*)¢)eKTI/IBHOCTI/I NCMoJib30BaHUA
«MUWKOM» MoKasan, 4To ero npuMeHeHue ABNAETCA 3KOHOMWYECKU BbITOf4-

HbiM. Mpy HeKOpHEBOW MOAKOPMKE 3TMM MpenapaTtoM YMCTbIA [0XO04 BO3-
pacTan Ha 21,5 $/ra, a peHTabenbHOCTb Ha 18,5% (Tabn. 17).

Ta6nuuya 17. SKoHOMUYecKas 3HEKTUBHOCTb NMPUMEHEHUS KOMMIEKCHOFO MUK-
poyzo6peHus «MUKoM» NpU BO34eNbIBAHUN 03UMOI PXNU

Ctoun-

Mpwnbas- MOCTb YneTbii PeHTabenb-
BapuaHT Ka, npnbasKy, 3ag;?;“’ noxog, HOCTb,
u/ra $/ra $/ra %
1 Be3 ypobpeHwuii - - -
2. N2PEOKD+ N 0+
N2KAC - thoH 19,4 128,9 75,9 53,0 69,8
3. N2P6OKD + N5
+ N2IKAC ¢ «Mu- - 23,3 157,9 83,4 74,5 89,3
KOMOM>»
6. OBEC

OBec ~Ky/NbTypa pasHOCTOPOHHEr0 WCMO/b30BaHMA. OH ABMAETCA LieH-
HOW NpPOAOBOMBLCTBEHHON W 3epHOGYpaxKHOW KynbTypoil. B nocnefHee
Bpems OH BO3fenbiBanca B benapycu Ha nnowagm 262 - 265 TbIC. reKTapos.

21



3epHO OBCa SBMAETCA XOPOLIMM KOHLEHTPUPOBAHHLIM KOPMOM A/15
CeMbCKOX03AWCTBEHHbIX XMBOTHbIX. OHO 60rato 6enkamu, XXUpPOM, YrneBo-
[aMun, BUTaMWHaMW, MWUHepanbHbIMU BeLlecTBaMW, UMEOLLMMU MONOXMU-
TebHble 3HAYEeHME B OLEHKe ero nutaTesibHOCTW. W3 3epHa oBca fenawT
Kpyny, MyKY, TOIOKHO W T.4.

B Pecny6nvke benapycb M3 BCero MpOM3BOAMMOrO OBCa OKO/0 6,9%
ncnonb3yeTcs 4ns nepepaboTkn B Kpyny, a 60/bluas YacTb MAET Ha MPouns-
BO/ACTBO KOMOMKOPMOB U HEMOCPeCTBEHHO Ha KOPMOBbIE LieNu.

Hambonee LeHHas YacTb 3epHa OBCa - OEfKW, XOTA Ha UX 4O/ MpUXo-
antea 10-15, nHorga go 19% ot obuero coctaa. CofepxaHue Kpaxmana
B 0BCe cocTaBnseT 40 - 56%, xwupa - 4 - 6%, knetyatku - 8 - 10%, 30/b-
HocTb - 3,0 - 3,5%.

Mpu HeLoOCTAaTOUYHOM COAEPXKaHUN MWUKPO3/EMEHTOB B MOYBE OBEC XO-
POLLO OT3bIBAETCA Ha MPUMEHEHNE MUKPOYLOOPEHWIA.

B 2002 - 2004 rr. Ha oNbITHOM None «TyLWKOBO» Yy4e6HO-0MbITHOrO XO-
3aiicTBa BIFCXA Ha AepHOBO-MOA30UCTON NErKOCYTrIMHUCTON No4Be, Nog-
CTUNaeMol C raybuHbl OKOMO0 1 MeTpa MOPEHHbLIM CYT/IMHKOM, M3y4yanocb
COBMECTHOe BHeceHue B hase Hauvana Bbixofa B Tpybky NAKAC c Kom-
NNeKcHbIM MUKpoynobpeHnem «Mwukom» (2,5 n/ra), copepxaiwem 3,22%
Zn, 1,58% Cu, 0,28% B 1 0,1% Mo. KAC BHocucs npu pasbasineHUn Bo-
non 1:3.

MoyBa OMLITHOIO y4acTKa MMena H13KOoe W HeJOCTaTOYHOe CofepXXaHue
rymyca (1,3 - 1,7%), cnabokucnyto 1 613Ky K HeATpanbHOW peakuuto
(pPHka 5,5 - 6,2), cpefHIO W NOBbILLEHHYIO 06eCrneYeHHOCTb MOABMKHBIM
thocthopom (148 - 188 Mr/Kr), HU3KYIO U CPeSHIO MOABMXHbLIM Kavem
(114 - 176 wr/xr), HU3KOe cOfepXKaHue MoAswxHon mean (2,69 - 2,87
mr/kr) u 6opa (0,29 - C,35 mr/kr).

HekopHeBas NogKOpPMKa OBCa KOMMIEKCHbIM MUKPOYyAo6peHnem «Mwu-
KOM» M0 cpaBHeHWt0 ¢ hoHOM N7TPHKD + N2 KAC noBbiwana ypoxai-
HOCTb 3epHa Ha 3,7 u/ra (Tabn. 18).

Ta6nwuuya 18. BausHMe KOMNIEKCHOr0 MUKPOYA06peHUst «MUKOM» Ha ypoXxKaii-
HOCTb M Ka 4ecTBO 3epHa 0Bca

BapuanT YpoxahHocTb, MprbaBka K ¢o- %;%?: fbligéorf")
wra HY, Wra % 6enka, u/ra

1 Be3 yaobpeHnii 27,4 - 9,4 2,2

2. NTO0P4KE0 +

YNZKAC (hoH) 46,1 - 12,4 4,9

3. N7TPLKE +

N2 KAC ¢ «Mu- 49,8 3,7 13,0 55
KOMOM>»
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MpumeHeHne npenapata «MUKOM» MO CPaBHEHWIO C (DOHOBLIM BapWaH-
TOM CMOCO6CTBOBA/IO BO3PACTAHUIO COLEPXKaHUS «CbIporo» 6enka B 3epHe
Ha 0,6% u yBenMumnBano ero Bbixog Ha 0,6 u/ra.

Mcnonb3oBaHWe KOMMAEKCHOrO MUKPOYA06peHns « MUKOM» 6b10 3KO-
HOMWYECKN BbIFOAHLIM. [Mpy HEKOPHEBON MOAKOPMKE WM YUCTbIA [OXOA
Bo3pacTan Ha 11 $/ra, a ypoBeHb peHTabenbHOCTH Ha 5% (Tabn. 19).

Tab6nuuya! 9. SkoHoMMyecKas 3th(heKTUBHOCTb MPUMEHEHNS KOMMIEKCHOI0 MUK-
poyno6peHns «MnUKom» npu BO3fAe/biBaHUN OBCa

CTomMMocTb YucTbii

BapuaHT npuGaBsK, 3a27?;b|, [0XO, PEHTaﬁ(::;DbHOCTb,
$/ra $/ra
1. Be3 ypobpeHuii - . R
2. NTOP45°60 +
+N2KAC (choH) 1230 84,3 38,7 458
3. N7P4KE + ND 147.3 76 97 508

KAC ¢ «Munkomom»

OnbITbl ¢ 0BCOM copTta Ctpenel nposogunun B 2006 - 2007 rr. Ha ONbIT-
HOM nosnie «TyLIKOBO» Y4e6HO-ONbITHOIO X03AaiicTBa benopyckoii rocyaap-
CTBEHHOW CeNbCKOXO035ACTBEHHOW akagemuu. oyBa OMbITHOrO y4acTka -
[epHOBO-MN0A30/IMCTasA, Pa3BMBAlOLLAACA Ha NEerkoM JIECCOBUAHOM CYI/INH-
Ke, NOACTUIAEMOM C Fy6uHbI 1M MOPEHHBIM CYTIMHKOM. [axoTHbIA ropu-
30HT OMbITHOFO y4acTKa Mo rogam WcciefoBaHWin C 0BCOM MMen cnabokuc-
Nyl 1 6nn3Kyk K HeliTpanbHoi peakuyunio (pHKn 6,0 - 6,2), HU3Koe 1 He-
poctatoyHoe cogepxaHue rymyca (1,3 - 1,6%), noBbileHHOE cofep)KaHue
NoABMXHbIX hopm dochopa (175 - 235 Mr/Kr), NOBbILEHHY 06ecneyeH-
HOCTb NOABWXHbIM Kanuem (220 - 240 mr/kr).

MpefLecTBEHHUKOM OBCa ABNAMach 3epHo6ob6oBas cmecb. Hopma Bbl-
ceBa CeMsH 0Bca - 5,5 M/IH/ra BCXOXWUX CEMSIH.

B onbiTax npumeHsnace MoyeBuHa (46% N), KAC (30%N), ammodgoc
(10%N un 50% P25 un xnopucTbiii kanuini (60% K20). XXnakoe a3oTHoe
ypo6peHne KAC Kak pas3fenbHo, Tak U B cocTaBe 6aKoBbIX CMeceil npume-
HAMOCb B (hase BbIxoAa B TPY6Ky. MpUMEHSANNCL HEKOPHEBbLIE MOAKOPMKY B
(hase BbIXoAa B TPY6KY KOMMNEKCHbIM MWKpoyfobpeHnem «BuTtamap-3» B
fo3e 1n/ra, cocToAwmiA N3 cnefytowmMx KOMMOHeHToB: MgS047H20 - 220
r,HBO03- 20 r, ZnS047H2 - 20 r, MnSG4 4HXD - 120 r, CuS045HX -
260 r, (NHHBMoM 24- 10 1, FeS047H2 - 120 r, conb Mopa (NH42S04
FeS046H2 - 10r, rymatsl - 50 mn.

Mpu BHeceHnn TVIOHDPEOKD ypoXKaiiHOCTb 3epHa MO CPaBHEHMIO C KOH-
Tponem Bo3pocna Ha 16,7 u/ra (1a6n1.20).

Mop AeldcTBMEM MUKPOYA06peHMs «Butamap-3» Kak Mpu pasfefibHoM
npumeHeHun ¢ KAC, Tak © COBMECTHOM WX MPUMEHEHWN B CPaBHEHWUW C
aHaforMyYHbLl BapuaHTOM, HO 6e3 MWKPO3/IEMEHTOB, YPOXaiiHOCTb OBCa B
cpefHem 3a ABa roga sospocna Ha 3,9 1 5,3 u/ra COOTBETCTBEHHO.
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Fa6nuuya 20. 3hhHeKTUBHOCTb COBMECTHOrO NpnmeHeHnsa KAC ¢
MUWKPO3/1eMeHTaMM1 Npv BO3je/ibiIBaHUU 0Bca
(cpefHee 3a 2006 - 2007rr.)

)(/:l?(fﬂ(;’;f npggzl;'(a K OkynaemocTb 1 Kr NPK, Kr
BapuanT HOCTb, L/ra u/ra sepHa

|. Be3 ynobpeHuii 27,3 - -

2. ~oP6oKog + N2D

KAC - thoH 440 - 70

3. NTPEOKD+ N2

KAC + Butamap 47.9 39 8.6

4. NTPPEOKD+ N2D 493 53 9.2

KAC ¢ Butamapom

B oboux BapuaHTax C nMpumeHeHMeMm npenapaTta «Butamap-3» okynae-
mocTb 1 Kr NPK Kr 3epHa 6bina Bbllle, YeM B BapuMaHTax 6e3 NpuMeHeHus
fJaHHoro npenapata. Han6onbwas okynaemocTs 1kr NPK Kr 3epHa (9,2 Kr)
OTMeYeHa B BapuaHTe C COBMeCTHbIM npumMeHeHuem KAC u npenapata
«Butamap-3».

V3yyeHne HEKOPHeBOW MOAKOPMKM OBCa yAo6GpeHVMeM «IOKOAUCT-3» B
pose 3 nfra (N- 10,5 %, K20 - 51 %, MgO - 2,5 %, B- 0,38 %, Cu- 0,45
%, Fe - 0,07 %, Mn - 0,05 %, Mo - 0,0016 %, Zn - 0,19 %) noka3ano ee
BbICOKY0 3PEeKTNBHOCTb.

MpumeHeHne npenapaTa «3KOANCT-3» KakK NpW pas3genbHOM, Tak U co-
BMeCTHOM BHeceHun ¢ KAC B cpaBHeHUM C (DOHOBLIM BapuaHTOM MOBbICU-
110 YpOXKaiiHOCTb 0Bca Ha 5,5 1 7,4 1/ra COOTBETCTBEHHO.

B BapuaHTe C nNpuMMeHeHueMm y[obpeHus «3IKOMUCT-3» COBMECTHO C
KAC oTmeueHa makcumanbHas okynaemoctb 1 Kr NPK Kr 3epHa, koTopas
coctaBuna 10,6 kr (tabn. 21).

Ta6nuuya2l. 3hheKTUBHOCTbL COBMECTHOro npumeHeHns KAC c npenapaTtom
«39KOANCT-3» NpM BO3[eNbIBaHNN 0BCa

YpoxaitHoCTb 3ep-

Ha MpubaBka K OkynaemocTb 1 Kr
BapuaHT wra thoHy, u/ra NPK, Kr 3epHa
1. Be3 ypobpeHuii 31,3 - -
2. NtPoKm + NmKAC 493 . 75
- thoH
3.N TPEKD + N20KAC 54,8 55 9.8
+ 3KONUCT
4. NTPEKD + NDKAC 56,7 74 106

C 3K0/ncTomM
VMcxoas v3 BbILWENPUBEAEHHbIX AaHHbIX CleAyeT, YTO COBMECTHOe Mnpu-
MeHeHME XNAKOro a3oTHOro yaobpeHns KAC 1 KOMNNEKCHbIX YA06peHni
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«Butamap-3» U «3KOUCT-3» MpU BO3fe/bIBaHUM OBCa Ha [AepHOBO-
MOA30/MCTOI Nerkocyr/IMHUCTOl NOYBE CeBEPO-BOCTOUHOI vacTu Benapy-
cn ABNSeTCS 3PHEKTUBHLIM NPUEMOM, MO3BOSIOLLMM COKPaTUTh 3aTpaThl U
MOBLICUTb NPOU3BOACTBO 3epHa AaHHOI KybTypbl. -

7. AYMEHb

fApoBoi AYMeHb - BaXHas NPOAOBOMLCTBEHHASA, KOPMOBAas M TeXHWUYe-
CKas KynbTypa. V3 ero sepHa npurotasiMBaloT NepsioByto U AYHEBYIO KPYy-
ny, a TakkKe MyKy, KOTOpPYK npu Heobxogmmoctu B KavectBe 20 - 25%
MOXHO MpPUMELLNBATb K PXaHOW WK MWEHNYHOW. AUYMeHb [aeT Cbipbe /1A
NVBOBaPEHHOW 1 CIMPTOKYPEHHOW MPOMBbILLIEHHOCTENR. W13 ApOBbIX 3epHO-
BbIX KyNbTyp Haunbonbllas noceBHas nnowafb B pecrny6avke NpuxoanTCs
Ha A4meHb. MNocnegHve 2 -3 rofa nnonuwias nog NMBOBapeHHbIM U KOPMO-
BbIM SIUMEHEM COCTaBfisieT 0Kofo 600 ThiC. rekTapoB, CPeAHsAs YpoXKaii-
HocTb - 25 u/ra, BanoBol c6op 3epHa - 15 MAH. TOHH. Okono 40 - 45%
nnn 220 - 270 TbIC. ra NOCEBHbIX NIOWaAei 3aHNMaeT NMBOBAPEHHBINA AY-
MEHb.

WNHTeHCcUMKaums CeNbCKOXO3ANCTBEHHOrO MNPOM3BOACTBA HbIHE He-
MbICNMMa 6€3 LIMPOKOro NPUMEHEHUS, YBEIMYEHNS acCOPTUMEHTA U Yyu-
WeHna KayecTBa yAobpeHniA. OAWH U3 pe3epBOB MOBLILIEHUS YPOXaAHO-
CTW - LUMPOKOE NMPUMEHEHNE MUKPOYL0OPEHNIA.

Ha Kadegpe arpoxumuy B OTAENEHMMN «TYLIKOBO» Y4e6HO-OMbITHOrO
xo3siictBa BIFCXA B 2003 - 2006 rr. nayyanacb 3ahheKTUBHOCTb pasfesb-
HOrMO0 M COBMECTHOIO NPUMMEHEHWNS KOMMIEKCHOr0 MUKPOYAobpeHus «Mu-
KOM» C XWAKUM a30THbIM ygobpeHvem KAC Ha [jepHOBO-MOA30/ANCTbIX
noysax. Moysa B OMbITax C AYMEHEM WMMENA HWU3KOE U HELOCTaTOYHOE COo-
pepxanune rymyca (1,4 - 1,7%), NOBbILWEHHOE COAEPXKaHUe MOABVMKHbIX
topm ocdopa (205 - 250 Mr/Kr), CpefHIOK U MOBbILEHHYO 06ecneyeH-
HOCTb MOABMXHbLIM Kanuvem (155 - 201 mr/kr). Peakuusa nousbl 6bina cna-
6okncnas n 6nmskasa K HeliTpansHoii (pHKa 5,9 - 6,4).

MpenapaT «Mukom» (UMHK - 3,22%, meab - 1,58, 60p - 0,28 1 monnb-
JeH - 0,1%) npumeHsnu coBMeCTHO W pasfensbHo ¢ KAC B a3y Bbixoga B
Tpy6Ky B f03e 2,5 n/ra.

Xunpkoe asotHoe ypo6penne KAC (30% N) BHocunoch B fo3e 20 Kkr
4.B. MyTeM OMpbICKMBaHWA noceBoB. OnpbICKMBaHWE BOAHLIMK PacTBOpamu
npounssoauTcsa 13 pacyeta 200 - 300 n/ra ¢ MOMOLLbI TPAKTOPHbIX LUTaH-
rOBbIX OMPbLICKMBATENEN.

WcenefoBaHua nokasanu, 4Yto NpuMeHeHWe MUKpoynobpeHus «Muko-
Ma» B (pa3y BbiXofda B Tpy6bKy Ha hoHe N 700060790 + TWAT, cnoco6cTBOBA-
N0 BO3pacTaHWI0 YPOXaMHOCTW 3epHa AUMeHs B cpefHeM 3a 2003 - 2006 rr.
Ha 6,9 n/ra.
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< WM UMK- NPUMEHEHWE MUKPOYZobpeHns «Mukom» ¢ KAC no Bius-
Huo WUl YPOXKANHOCTL 3epHa SIUMEHS 6bIN0 MPAKTUYECKN PaBHO3HAYHBLIM C
md |u lAoiiuiwM ncnonb3oBaHuem (Tabn. 22).

Tabnuuya 22. 9PpheKTUBHOCTb KOMMIEKCHOT0 NpuMeHeHnss KAC
C MM KpOyA06peHneM «MnKOM» Ha siuMeHe (cpeaHee 3a 2003 - 200<lrr.)

MpubaBka K hoHy

BapuaHT YpoxaiiHocTh, L/ra o o
1. be3 ygobpeHunii + TUNT %0
(KOHTpOb) , - .
2. N 70P6oksx, + N2DKAC + 479
TUNT (choH) ) - R
3.N TPEKD + N2DKAC +
«MUKOM» + TUNT 54,8 6,9 14,4
4, NTIPEOKD+ N2KAC ¢ 55,2 73 152

«MWKOMOM» + TUNT

Mpu BHeceHnn NTP60KD + N2 KAC -f TUAT umncTbliA foX0[ cocTaBun
118,4 $/ra, npu ypoBHe peHTabenbHOCTN 141%. MpumeHeHe MUKPOY[06-
peHus «Mukom» pasgenbHo ¢ KAC MoBbIWano YnCTblil foxog Ha 46,8 $/ra,
a peHTabenbHOCTb - Ha 27%. pu COBMeELLEHNM Onepaunili Mo BHECEHUIO
KAC ¢ «Mukomom» Hab/iofanocb MoBbILLEHVE YPOBHSA PeHTabenbHOCTM
Mo CPaBHEHMIO C UX pa3fesibHbIM BHeceHneM Ha 18% (Tabn. 23).

Tab6nwuua23. KOHOMUYeCKas IPPeKTUBHOCTb NPUMEHEHNA KOMMIEKCHOTO MUK-
poynobpeHuss «Mukom» Ha sumeHe (cpegHee 3a 2003 - 2006 rr.)

Crou-
Mpubas- MOCTb 3aTpaThi YucTbi PeHTabenb-
BapuaHT Ka, npmbasku, $7ra ! LOXO0f, HOCTb,

u/ra $/ra $/ra %
1. Be3 ygobpeHunii +
TUNT (KOHTPO/b) ” ” N ” °
2. N70PE0KD +
N2KAC + tnnt 22,9 202,4 83,9 118,4 141
(thoH)
3. NTPEKD +
N2KAC + «Mu- 29,9 263,3 98,2 165,2 168
KOM» + TUAT
4. NTOPEKD+
N2KAC ¢ «Muko- 30,2 266,9 93,2 173,7 186

MOM» + TUNT

Takum 06pa3oM, Hanbosnee aPPeKTUBHLIM ObINO COBMECTHOE BHECEHUE
KAC ¢ MukpoynobpeHrem «MUKOM».
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8. KYKYPY3A

KyKypy3a BO MHOTVX PermoHax Mupa - OCHOBHas KOPMOBas KynbTypa,
13 KOTOPO 3aroTaB/iMBaeTCs He TONbKO rpy6blii KOPM C BbICOKOW KOHLIEH-
TpaLuein 3Heprmmn, Ho 1 KOHLEHTPMPOBaHHbINA. Bnarogaps HOBbIM TEXHOJ0-
rMsM BO3feNblBaHWUSA PaHHECMeNbIX TMOPUAOB KOHLEHTPUPOBAHHbI KOpM
U3 KYKYpYy3bl MOXHO 3(P(EKTMBHO MPOU3BOAMTL B TEX PErvoHax, rge ee
BblpallMBaHWe Ha 3epHO 6blN0 COBCEM HEBO3MOXHO MW €ro MpPOu3BOACTBO
CBS3aHO C 60NbLINMY 3aTpaTaMmn Ha CyLIKY. MoTeHuManbHble BO3MOXHOCTM
3TOW KyNbTYpbl [la/IeKO He PacKpbITbl U 40 KOHLA HE UCMO/b30BaHbI.

B pesynbTaTe pa3BuTUsA CeNeKLMOHHOrO npoLecca 30Ha BblpalinBaHns
KYKYPY3bl Ha CWU/I0C ¥ 3epHO 3HAYMTENbHO MPOABUHYNAach Ha cesep. OTme-
YeHa TeHAEeHUNS K YBENIMYEHNIO 3HAYUMOCTN KYKYPY3bl B CENIb.CKOM XO38i1-
cTBe benapycu. MoceBHble NOWAAN, 3aHATbIE MO KYNbTYPON, B pecny6-
nuke Bo3pocnun co 102 Teic. rektapos B 1976 r. o 759,6 TbiC, rektapos B
2007 r.

B Benapycu KyKypy3a B OCHOBHOM BO3[ie/IbIBAETCA Kak CU/IOCHAs Ky/lb-
Typa. CUnoc MMeeT XOpOLIYIO MEepeBapMMOCTb U 06/1afaeT ANeTUYeCKUMu
csoiictBamMu. B 100 Kr cuioca U3 KyKypy3bl MO/IOYHO-BOCKOBOI CMesiocTu
cofepxutca 21-23 Kopm, eguHny 1 1,0 - 1,2 Kr nepesapumoro npoTenHa.

Ha katepgpe arpoxumun YO «BIFCXA» B 2003 - 2005 rr. Ha fepHOBO-
Mof30/IMCTON MOYBE, Pa3BMBAIOLLENCH Ha JIErKOM /IECCOBULHOM CYTJIMHKE,
MOACTWNAEMON C rNy6uHbl OKOMO 1 M MOPEHHbIM CYT/IMHKOM, U3y4anacb
3P (heKTUBHOCTb KOMMMIEKCHOTO MUKpOYLo6peHns «Mwukom» (3,22% Zn;
1,58% Cu; 0,28% B 1 0,1% Mo).

MouBa MMena HU3KOE W HefoCTaTOYHOEe cofepxaHue rymyca (1,4 -
1,7%), cnaboLlenoyHyo 1 6/IM3KYH0 K HelTpanbHo peakunto (pHKa - 6,2),
cpefHee W MOBbLILEHHOE COAepXXaHMe MNoABMXHOro ocgopa (148 - 186
Mr/Kr), CPefHIOI U MOBbILEHHY0 006ECNEeYeHHOCTb MOABMXKHBLIM Kanmem
(176 - 205 wmr/kr). CogepxxaHue UMHKa B Mo4yse coctaBnano 2,49 - 2,76
MI/Kr.

HekopHeBasi NoaKoOpMKa KyKypy3bl rnbpua Mongasckuii 257 npoBogu-
nacb B hase 8-10 nncTbeB npenapaToM «Mwukom» B fo3e 2,5 1 Ha 200 n
BO/bI.

KyKkypy3a fBNseTCA Ky/nbTYpOW, OT3bIBUMBOWA HA MWUKPOINEMEHTbI, U
0C06EHHO Ha LIMHK.

MprMeHeHNe HEKOPHEBON MOAKOPMKN KOMMAEKCHbIM MUKPOYA06peHu-
eM «MWKOM» MOBbILWAaN0 ypoxalHOCTb 3e/1eHON MacChbl KyKypy3bl Ha (oHe
40 T/ra HaBo3a + NOPTQKID Ha 46 u/ra nav Ha 5,2 u/ra Kopm, eavHUL,.
OkynaemocTb 1 kr 1IMPK Kr 3eneHOI MacCbl Npu BHECEHUU «MUKOMa» BO3-
pacTtana no cpaBHEHWO C DOHOBLIM BapMaHTOM Ha 16 Kr (Tabn. 24).
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Tabnwuuya24. BnmsaHne KOMNIEKCHOro MUKPOy[o6peHUsa «MuUKom»
Ha ypoXKaliHOCTb 3e/1eHOl Maccbl KyKypy3bl (cpefHee 3a 2003 - 2005 rr.)

BapuaHT

1 HaBos 40 T/ra

2. HaBo3 40 T/ra + NOPTK 1D

- thoH

3. HaBo3 40 1/ra + NaOPKID

+ «MunKom»

YpoxaiHoCTb, Mpubaska k OkynaemocTb 1 Kr
ura thoHy, u/ra NPK Kr 3epHa
399 . -
62:5 - 81
671 46 97

HekopHeBas nofkopmMka npenapatom «Mukom» Ha hoHe 40 T/ra HaBO3a
+ NOPTK 1D cnocobcTBOBaNa YBENIMUEHWIO COAEPXKaHUA ChIpOro 6enka Ha
1,1%, ero cbopa Ha 2 n/ra. Mpy NpYMeHeHUN KOMMAEKCHOTO MUKPOYA06-
peHns «MuKoM» cbop nepeBapMmoro MpoTerHa no CpaBHEHWHO C (HOHOBbLIM
BapnaHTOM BO3pocC Ha 1,1 u/ra, a obecneyeHHOCTb KOPM. ef. I nMepeBapumo-
ro npotemHa - Ha 8,3 r (Tabn. 25).

Tab6nunuya 25. BamaHne yaobpeHunii Ha BbIX0J KOPMOBbIX eAVHNUL, N Ka4yeCcTBO
KYKypy3bl (cpefHee 3a 2003 - 2005 rr.)

BapuanT YpoxanHocTb,
u/ra K eg.
1. HaBo3 40
T/ra 554
2. HaBo3 40
T/ra+
NOPKID - 88,6
thoH
3. Haso3 40
T/ra +
NIPTKID + 938
«MUnKom»

Cblipoii

C6op
6(;“0'(' cblporo
o Ha 6enka,
cyxoe " a’
BeLLieCTBO u
7.4 57
8,0 9,8
91 118

C6op

nepesa- ObecneyeHHOCTb
p 1K ea, rnepe-
pumoro BapumMoro npo-
npoTenHa, TenHa
u/ra
3,2 57,8
55 62,1
6,6 70,4

Tab6nuuya26. SkoHOMUYecKas IPHEKTUBHOCTL NMPUMEHEHUSI KOMM/IEKCHOTO
MUKPOYZ06peHnst «MUKOM» NPU BO3AeNbIBaHUN KYKYpY3bl

BapuaHT

1. HaBo3 40 T/ra
2. HaBo3 40 T/ra+
NIPTOKID - hoH
3. HaBo3 40 T/ra-r
NIOPTKID + «Mu-
KOM>»,

Mpwnbas-
Ka,
y/ra

45

54

Croun-

MOCTb 3arparbl, :gi{)‘zﬁ Pe:;ifi”""
G

256,2 127,7 1225 95,9

300,3 1443 156,0 108,1
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HekopHeBass MOAKOPMKa KyKypy3bl mpenapaTtoM «MuKOM» 6blna 3Ko-
HOMMWYECKN BbIFOAHOWA.

Ero npumeHeHve Ha ¢oHe 40 T/ra HaBo3a + NP 7K 1D ysBenmunsano
umncTblid goxoa Ha 50,1 $/ra, a peHTabenbHOCTb - Ha 12,2% (Tabn. 26).

B onbiTax PYTT «/AHCTUTYT NOYBOBELEHNA N arpOXMMUN» Ha [epPHOBO-
noA3onncToi cynecyaHoi noyse B 2005 - 2006 rr. B CI'1K «MatBeeBLbI»
BO/IKOBLICCKOrO palioHa C KyKypy3oi rnépmaa Hemo Ha (oHe BHeceHus
N 15P8KZA0 ¢ MMHepanbHbIMWU YA06PEHUAMW HEKOpPHEBble MOAKOPMKW B
thase 6 -8 nncTbeB 6akoBoi cmecbto ALOB Zn (N - 9,0; MgO - 3,0; Zn -
6,2 %) - 16 n/ra + AOOB Cn (N - 9,0; MgO - 3,0; Cn- 6,43%) - 1,2 n/ra
+ baconuap 6-12-6 (N-6,0; P20 5- 12,0; KD - 6,0 MgO-0,01; Mn-
0,01; Cn-0,01; Fe-0,01; B- 0,01; Zn- 0,05, Mo - 0,005 %)-12 n/ra
n 6akoBoin cmecbto AJOB Zn (N - 9,0; MgO - 3,0; Zn- 6,2 %) - 4,8 n/ra
+ AOOB Cu (N - 9,0; MgO - 3,0; Cn- 6,43%) - 0,8n/ra + bacthonmap 36
Akctpa (N- 36,3; MgO - 4,3; Mn - 1,34; Cu- 0,27; Fe - 0,03; B- 0,03;
Zn - 0,013; Mo - 0,01%) - 10 n/ra obecneunnn nNpmbaBKy ypoxas 3ene-
HOI Maccbl KyKypy3bl 41 1 46 u/ra COOTBETCTBEHHO (Tabn. 27).

Ta6nunya27. BiusHue yaobpeHnin ALOB n Baconuap Ha ypoxaihHOCTb 3efe-
Holi Macchbl KyKypys3bl

YpoxaiiHoCTb 3eneHoli

BapvaHT MacCh! KyKypy3bl, Lyra MpubaBka K ¢oHy, u/ra
1. N wPBsoKroo —oH 375
2. ®oH + AAOB Zn - 1,6 nfra+
ALOB Cu - 1,2 n/ra + bacgo- 416 41

nvap 6-12-6-12 n/ra

3. ®oH + AIOB Zn - 4,8 n/ra +

ALOB Cu - 0,8 nfra+ Bacgo- 421 46
nvap 36 Okctpa- 10 n/ra

MpumMmeyaHue. Pacxod paboyero pacTBopa npy HeKOPHEBbLIX NOAKOPMKaX COCTaB/si/
200 n/ra.

Cofep>xaHvie HUTPATOB B 3e/1IeHOW Macce KYKypy3bl B OMbITHbIX BapuaH-
Tax He npesbiwano 270 - 277 mr/kr npyu NAK 300 mr/kr.

9. NEH-JONTYHEL,

JleH-foAryHey - BeAywas TeXHUYECKas Ky/fbTypa Halel CTpaHbl, UC-
TOYHUK LEHHbIX BMAOB NpPoAyKuun (BOMOKHO, CeMeHa, KOCTpa), KOTopble
UCMOMb3YHT KaK Cbipbe B NepepabaTbiBatoLLeli MPOMbILLIIEHHOCTY 418 Npo-
M3BOACTBA M34ennii No 6e30TX0AHON TeXHONMornn. HecmoTps Ha HU3KYHO
YPOXaiHOCTb M Ka4yecTBO JIbHOMPOAYKLMU NEH 0CTaeTcsl OfHOM M3 Haubo-
Nnee NepcrneKkTUBHbIX CeNbCKOX03ANCTBEHHbIX KYNbTYP.

Bo ucnonHeHune mporpaMmbl «J/1eH» MpeAnonaraeTcs coxXpaHeHue no-
CEeBHOW Nouagmn bHa Ha YpoBHe 75 TbiC. rekTapos 4o 2010 r.
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AMonornyeckne 0CO6EHHOCTU /ibHA-A0ONTYHLA O00YC/OB/MBAOTCA €ro
OMbIHYMBOCTLIO Ha BHECEHME MaKpo- 1 MUKpoynobpeHuit. OgHUM 13 (hak-
TOPOB MOBbILWEHNA NPOAYKTUBHOCTY PAcTeHW ABNSETCH ONTUMM3ALMA WX
MVHEPasbHOro MUTaHWs, a Takke BbIGop (hOpM MUHepasbHbIX YA06peHNi,
cnoco6eTByOWNX 6onee 3PPEKTUBHOMY MCMOMb30BAHMIO BXOAALWMX B KX
COCTaB NUTaTENbHbIX 3/1EMEHTOB. PO/b U 3HAYEHNE MAKPO Y MUKPO3/NEMeH-
TOB B (DOPMUPOBAHUM YPOXKANHOCTM M KayecTBa /IbHA-AOMTYHLA CYLiecT-
BEHHbI.

[JedununT 60opa B MoYBe - OCHOBHAA NPUYMHA MOPAXKEHUS NbHA Kaslb-
LIMeBbIM X/I0pPO30M, YTO NPUBOAUT K 60OMbLLOMY He060py ypoXas v faxe K
MOIHOM TM6enn NOCeBOB /ibHA. YCTaHOB/EHA MONOXUTENbHAsA Pob 6opa B
(hOPMMPOBAHNUN CEMSH JIbHA C BbICOKAMMW YPOXaliHbIMW KayecTBaMu, 4TO
MOXHO OOBACHWUTL aKTUBHbIM y4acTueM 3TOr0 MUKPO3/JeMeHTa B 06pa3o-
BaHWM HyKNenmHoBbIx kucnot (PHK u AHK), coctaBoMm KOTOpbIX 3anpo-
rpamMMuMpOBaHbl HACNeACTBEHHbIE NPU3HAKN KyNbTYpbl 1 COpTa.

HepocTaTok UMHKA BbI3blBAeT 3afepXXKy poCTa pacTeHuid. Mpu aTom
OTMeYaeTCs MeNIKOMIMCTHOCTb, PO3ETOYHOCTb U CKPYUYMBaHWE NIUCTbEB NpU
CHWXEHWUM xnopodunna. BusyanbHble NPU3Hakn LMHKOBOW HefoCTaTOYHO-
CTW Y NibHA HA4YMHAKT NPOSBNATLCA B (pasy «efouKmn». Ha BEPXHUX IMCTbAX
NPOABAAIOTCA MeSIKMe KOPUUHEBbIE NATHA, KOTOPbIE 3aTeM YKPYMHSAOTCA U
6enetoT. POCT pacTeHWil B BbICOTY MpMOCTaHaBIMBaETCA, 06pasyroTCs KO-
pOYeHHble Mexaoy3nusa. Mpy pe3ko BblpaXKEHHOM LMHKOBOM TOM04aHWN
0TMeyaeTcs NobypeHne v OTMMPaHWE BEPXYLLKW pacTeHWid, MOsABMeHWe U3
nasyx ceMsAfo/ibHbIX IMCTbeB GOKOBbLIX M06eros. B aTom cnyvae Beretauu-
OHHbIi MepUoA NbHa-fONTYHLA YBENNYMBAETCA Ha OfHY - fBe Hefjenwn. Ta-
Koe (DM3MOM0rMYecKoe YrHETEHWE PacTeHWn NbHa, Kak Mpasw/o, NposBIs-
eTca B opme oyaroB (MATEH ¥ MOAOC) B pe3y/nbTaTe HePaBHOMEPHOrO pac-
npeAeneHns no not 60MbLINX J03 U3BECTH.

JednunTt mMean Bbi3blBaeT X/0P03 /INCTbEB, UX CBEPTbIBAHWE W JIOM-
KOCTb, NOTEPIO Typropa u yBafaHue pacTeHui, ABASETCA MPUYMHOIA cnabo-
ro o6pasoBaHus CeMSH, YA/IMHEHUS U YTOHYEHNS KOpPHei. MoABMXKXHOCTb 1
YCBOSEMOCTb MeAV pacTeHWAMU CHWXXaEeTCs Mof AelCTBMEM BbICOKUX KOH-
LleHTpauuii noHoB ocdopa, asoTa ¥ LuHKa B noyse. Meab MoBbILLAET YC-
TOWYMBOCTb PaCTEHMIN NPOTMB rPUOKOBLIX M B6akTepuanbHbIX 3a60/1eBaHu,
OKa3blBaeT MOJIOXKNTENIbHOE B/IMAAHWE HA CUHTE3 GEe/IKOB M aMWHOKMUCOT,
UrpaeT BaXKHYIO posib B (DOCHOPHOM MUTAHUM, NOBLILLIEHUN YPOXKAAHOCTYN 1
KayecTsa JibHOMPOLAYKLMH.

Mop neH AN NOYB Pas/IMYHONO YPOBHSA MI040POAUA pa3paboTaHbl KOM-
NNeKCHbIe a30THO-(OCHOPHO-KannitHble yaobpeHns ¢ gobaBkamu MUKPO-
3NeMeHTOB 60pa, LMHKA, XKeNe3a 1 PerynsTopoB pocTa pacTeHuli ¢ pasnuy-
HbIM COOTHOLLEHWEM 3nemeHTOB nuTaHua (NPK = 6:21:32 u 5:16:35).
Mapka NPK = 6:21:32 npegHa3HayeHa 4/ MOYB C HU3KUM W CPELHUM CO-
JepxxaHuem thocthopa, Mapka 5:16:35 - € MOBbILLEHHbIM 1 BbICOKUM COAEp-
XaHvem hoctopa. KomniekcHble a30THO-POCPOPHO-KanuitHble ya06peHns
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AN NbHA NPOLUAW FOCYAapCTBEHHbIE UCMbITaHUA U BKNKOYeHbl B «KaTanor
necTMUMAoB M yaobpeHnii, paspelleHHbIX And npuMeHeHus B Pecnybnvke
benapycb».

Ha nousax c yposHem kucnotHoct pH B KO 5,01 - 6,00 pekomeHAy-
€TCS MPVUMEHATb B OCHOBHYIO 3amnpaBKy KOMM/IEKCHbIE a30THO-(OCHOpPHO-
KanuiiHble yfobpeHus ¢ go6aBkaMy MUKpO3neMeHTOB 6opa, LUHKa, Xenesa
N PerynsTopoB pocTa, NO3BOMSAKLWMX 06ecneunTb NOTPe6HOCTL pacTeHUI B
MaKpo- U MUKpOo3nemeHTax. Ha noysax ¢ pH 6,2 - 6,5 B OCHOBHYO 3anpas-
KY PEeKOMEeHAYeTCA MPUMEHATb KOMMNEKCHble yA06peHns ¢ pobaBkamu
MWKPO3/1EMEHTOB W NPOBOAUTL HEKOPHEBble 06paboTKM MOCEBOB NbHa MO
Bcxogam (2 -4 cm) pacTBOpaMu MVUKPO3/IEMEHTOB.

[03bl KOMNNEKCHbIX YA0BPeHNii Ha AePHOBO-NOA30NCTbIX NOYBaX MO
NeH-AO0NITYHeL, pacCUMTbIBAIOTCA MO a30Ty B 3aBMCMMOCTW OT YPOBHS Mna-
HUPYEMOI1 YPOXKaNHOCTM W COAep XKaHWsA B MOYBE MOABVMKHbLIX COeAMHEHUN
thocgopa n kanma (tabn. 28). C KoMMNIeKCHbIM ya06peHne mapku NE&P2iKR
noj neH BHocuTcsA: 6opa - ot 0,51 (250 kr/ra ¢. M. yao6peHusa) go 1,1 kr/ra
(500 kr/ra ¢. M.), umHka - ot 0,75 go 1,5 kr/ra; ¢ ygobpeHnem NP I6K3®:
6opa- 0,51 - 1,02 kr/ra v umHka - 0,78 - 1,56 Kkr/ra.

Tab6nwuuya28. [o03bl KOMNAEKCHbIX YA06PeHWIA Nog NeH-AonryHew,
Ha lepHOBO-MOA30/IUCTbIX CYrTMHUCTbLIX H CynecyaHblX, MOACTUNAEMbIX MOPEHHbIM
CYF/IMHKOM NoyBax (0Tpac/ieBoii TEXHONOrNYeCKNiA pernameHT, 2007)

CopgepxaHue PD 5 MnaHu]pyemblii ypoxali (BOTOKHO), L/ra
KO“"”ge"j;;'e APk D 7-9 10-12 | 13-15 | >16
YROOpE MT/KF MoYBbI [o3bl ygobpeHuii, krira
N6P2IK22 ¢ 0,22% (B), P205101-250 250* 330 400 500
0,30% (Zn) 1 0,2% (Fe) K2 200-400 brPsKeo™ NIPTOKM7 NEPSKIB  N3PJ05K0
N5 (6K,5¢0,17% (B), P20 5250-400 300* 400 500 600

0,26% (Zn) M0,2% (Fe) K2 140-200 NiSPBKE* bRoPGAKA0 NZPIKIE N IPGK20

* dusmyeckas macca yaobpeHuii Ha 1ra
** [l03a BHECEHWS Ha 1 ra AeicTBYIOLLEr0 BeLLecTBa.

Mo xopowo yAo6peHHbIM MNpefllecTBeHHNKAM, a TakXe MNpu Mocese
NbHa nocre 3epHOBbIX, WAYLLMX Nocne 3epHO6000BbIX U MHOFONEeTHUX 60-
60BbIX TpaB, [03a KOMMNIEKCHbIX yaobpeHnin mapku NEP2iIK® gomkHa co-
cTaBnAtTb 170 - 250 kr/ra g.M., a mapkm NP 1KPH - 200 - 300 kr/ra ¢h.m.
(paccumTbiBaeTca no asoty 10-15 kr/ra 4.B.). Mpu BO3aeNbiBaHWUMN NibHA Ha
noysax MeHee M0A0POAHLIX MOC/e 3epHOBbLIX, NPeALLIECTBEHHUKAMMN KOTO-
pbIX ObINN 3ePHOBbLIE WY 3/1aKOBbIE TPaBbl, [03a a30Ta [0/HKHA COCTaBNATb
20 - 30 kr/ra.

Ha nousax ¢ pH 6onee 6,0 Ansa CHWXeHWs 3a601EBAEMOCTU PacTEHWI
NbHa Ka/bLMeBbIM X/IOPO30M PEKOMEHAYHTCH, HapaLy C KOMMAEKCHbIMU
ynobpeHnamu (NEP2IKR » N5P 18KFH ¢ 60poM v LIMHKOM), AONOAHUTENbHbIE
HEKOpHeBble NOAKOPMKK: 60pHOI KucnoToi B fose 0,6 - 1,2 kr/ra (100 —
200 r/ra 6opa), cynbtaToM UuHKa (ZnS04 x 7H20) - 0,9 - 1,3 kr/ra (200 -
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uv) 1/11 umHka), cynbthatom mean (CuS04 x 5H2) - 0,2 - 0,3 kr/ra (50 -
/s I/l a megn) n cynbthatom mapraHuya (MnS04 * 5H2) - 0,22 - 0,33 kr/ra
(SO 75 r/ra mapraHua).

MpoBefeHNe HEKOPHEBbLIX MOAKOPMOK MUKPO3NEeMeHTaMun CiegyeT npo-
BO4MTbL MO BCcxofam (2 —4 cm). Ha nousax 4eTBepTOi rpynmnbl o6ecneveH-
HOCTW MUKPO3/IEMEHTAMWN COOTBETCTBYHOLLME NOAKOPMKY He MPOBOAATCA.

PekomeHfyeMble [03bl MUKPO3/IEMEHTOB PacTBOPAIOT B OTAE/bHOW eM-
KOCTU U po6aBnsitoT B pabounii pacteop (200 - 300 n/ra), TwaTenbHo ne-
pemewmnBas. 3Ty 06pabOTKy MOXHO COBMECTUTb C 06pabOoTKO npoTuB
NbHAHON 6OLLKN.

[nvTenbHble nccnefoBaHNs HOBbIX (POPM MUHepanbHbIX YA00peHUn Ha
AEePHOBO-MOA30UCTON NErkoCYrIMHUCTON noyBe MOruneBcKkoin obnactn B
MONeBbIX, BEreTauMoHHbIX W MNPOM3BOACTBEHHbLIX OMbITax C JIbHOM-
[ONTYHLOM NO3BONAIOT PEKOMEHLOBATL MX ANA LUMPOKOTO MCMNONb30BaHUA
B CE/IbCKOXO3AACTBEHHOM MPOW3BOACTBE.

MpumeHeHune B 2002 - 2004 rr. B NPOM3BOACTBEHHbLIX OMbITax, Nnpose-
[eHHbIX B yuxo3e YO "BICXA" Iopeukoro paiioHa, 3 u/ra KOMMIEKCHOro
ADK ynobpeHuns mapku NEP2IKB0)i7Znoj27 B 0ocHOBHOe yaobpeHune (Tabn.
29) cnoco6CTBOBILLO MOBbILLEHWIO YPOXAKHOCTU ceMsAH Ha 0,9, NbHOBONOK-
Ha - 1,3, B TOM uucne .omHHOroO - Ha 0,9 u/ra, cpefHero Homepa /ibHOCO-
nombl - Ha 0,25 ef. NO CPaBHEHWIO C IKBMBANEHTHON [030l/ OAHOKOMMO-
HeHTHbIX (NPK) yno6peHuii npu peHTabensHoctn 110,9%.

Tab6nwnuya29. BanaHue pasnnyHbix POPM MUHepanbHbIX YA006peHNA Ha ypoXKaiHOCTb
N Ka4yecTBO /IbHONPOAYyKumK (cpedHee 3a 2002 - 2004 rr.)

YpoxaiHocTb, u/ra

BOJIOKHA CPeatuit b, ragens-
BapuaHT onbiTa cemsH BTy Homep HOCTL. %
BCEro o CO/IOMblI '
A/IMHHOTO
1 A®K (N6P2IK32Bo,nZno,27) 10,0 13,1 8,9 2,00 110,9

3 u/ra- 0CHOBHOE BHeCeHMe

2. NPK 3KBVBafeHTHO BapuaHTy

1- OAHOKOMMOHEHTHbIE MUHE- 8,9 11,8 8,0 1,75 101,7
panbHble yf06peHuns

PesynbTaTbl MPOM3BOACTBEHHBLIX ONbITOB (Tabn. 30) mokasanu, 4To Oc-
HOBHOe BHeceHue komnaekcHoro A®K ypobpenns (NP2K3IB( 7Zno,Z) B
COYeTaHWUM C MHKpyCTauuein ceMsH 60PHOI KUCTOTON M CEPHOKMUCBIM LMH-
koM (B0,3no,7 Kr/T) Ha AepHOBO-NOA30/IMCTON NErKOCYrIMHUCTOMW MoYBe C
peakuueli cpegpl, 61M3KOA K HelnTpansHoii (pHKa 6,2) n HU3KoW obecne-
YEHHOCTbIO NOABVKHbIMK (hopmMamMmn 60pa ¥ LMHKa, cnoco6CTBOBaN0O Nony-
YyeHnto 8,9 u/ra cemsiH U 12,7 BONOKHa, B TOM 4ucne 7,6 u/ra ANUHHOrO.
Mpy 3TOM cpegHWiAi HOMep NbHOCO/IOMbI cocTaBun 1,75, a peHTabebHOCTb
- 98;1%.
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Mpu npumeHeHun A®PK yaobpeHns B cOUeTaHMU C MHKpyCTauuei ce-
MAH /lbHa W ONPbICKMBAHMEM MNOCEBOB MMWKPO3fneMeHTamu (OL4HOKOMMO-
HEHTHbIMU hOpMaMy MUKPOYA06PEHU A MM KOMMIEKCOHaTOM MUKpO3se-
MeHTOB «[lonnkom J1») npubaBKM MO OTHOLLEHUIO K POHY COCTaBWUAU: ce-
msiH —0,6 - 0,8 u/ra, BOnokHa - 2,1 - 2,7, B TOM 4ucne, AMHHOIO - 1,6 -
2,4 u/ra npu cpegHem Homepe conombl 2,00 - 2,25 1 peHTabenbHOCTYH -
118,6-120,1%.

Tab6nwnuya30. 3PHeKTUBHOCTL KOMMIEKCHOTO NpuMeHeHns AP K ynobpeHns
M MWKPO3/1IeMEHTOB Ha NbHe-gonryHue (OAO «IMopkunéH»), cpegHee 3a 2005 - 2006 rr.

YpoxaliHocTb, u/ra Cpeg- PeHTa-
BapumaHT onbiTa BOnIOKHA HAm Genk-
cemMsiH BT.U. HOMep  HOCTb,
BCEMO  1nMHHOro COnoMmbi %
1. A®K (bbP21K32B0,172/110,27)
3,8 u/ra + nHKpycTMpoBaHue ceMsaH (BOXZn07 8,9 12,7 7,6 1,75 98,1

Kr/T) - hoH

2. ADK + MHKpYCTUpOBaHWe CeMSAH 3KBUBa-

NeHTHO BapuaHTy 1+ 6opHas kucnoTa (90

r/raf.B.), CEPHOKMCABIN LMHK (200 r/ra g.B.) 9,7 15,4 10,0 2,25 120,1
B (hasy Hayana «enovykun» B 6aKOBOI CMecH €

repéuungamm

3. ADK + MHKpyCTUpOBaHWE CEMAH 3KBUBA-

NIEHTHO BapuaHTy' 1+ «Monukom J1» (5 nira) 95 148 9.2 200 1186
B (hasy Hauana «efiouKm» B 6aK0BO CMecu € ’ ' ' ’ ’
repéuungamm

«Monnkom N1» (TY PB 100029049002 - 2001) - BOAHbI/ pacTBOP MUK-
pPO3NEMEHTOB, B KOTOPOM KaTWOHbl MOMHOCTbIO XenaTupoBaHbl. [1poun3Bo-
anteas HAMBOOO «Monuxum». C 5 nfra «Monukoma J1» BHOCMTCA (B T)
Znj75ClI20Bt5.

B nonesbix onbiTax Kageapbl arpoxumum YO «bFCXA» (0onbITHOe rno-
ne «TyLWKOBO»), MPOBEAEHHbIX Ha [EPHOBO-MOA30MCTON NErkKoCyranHo-
CTON MOYBE C HU3KUM COAEPXKaHWeM MOABWXKHbIX (HOPM LMHKa 1 6opa n
peakLMein MOYBEHHON cpedpbl, 6M3KON K HelTpanbHOM, MPUMEHEHNE KOM-
nnekcHoro A®K-ynobpeHns cnoco6CTBOBaNIO MOBLILIEHNIO YPOXKANHOCTK
COMOMbI Ha 23,3 L/ra B CpaBHEHUMN C KOHTPOJieM W 6bino 6onee a(heKTmB-
HbIM MO OTHOLUEHWIO K CMECW OAHOKOMMOHEHTHbIX yao6peHunii. MNpn aTtom B
cpefHeM 3a 2 rofa ypoXKaHOCTb COM0MbI yBenmuunack Ha 4,3 u/ra, cemsH
- 0,51 u/ra ¢ 0jHOBPEMEHHbLIM MOBbILLEHVEM Ka4ecTBa SIbHOCONIOMbI U YuC-
Toro goxogac lra (tabn. 31).

HekopHeBas nogkopma MukpoygobpeHvem «lonvkom J1» B 6aKoBOM
cMecu ¢ repbuymaamy Ha hoHe OCHOBHOro BHeceHmss AP K-yaobpeHns no
CPaBHEHWUIO C KOHTPO/EM MOBbIWAaNa ypoxaliHOCTb CONoMbl Ha 29,9 u/ra,
npu ypoBHe peHTabenbHocT 268,1%. Mcnonb3oBaHWe MWKPOYAO6peHns
«Monukom J1» B 6aKOBO CMecu C repbuumngamMmyv 1 MOYeBUHON cnocob6eT-
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mumiii» yiu-LwnoHHIO ypoxaiiHOCTW NbHOCOMOMbI Ha 33,9 u/ra, U NoBbILe-
Huio | PramMru HoMmepa NbHOCOoNOMbI 40 2,00 -2,50 efuHuL.

< 0YeTanue MVHKPYCTUPOBaHWUA CEMSAH C OCHOBHbIM BHeceHuem APK-
yaoOpeHnst 1 [ONONHWUTE/IbHBIM BHECEHMEM B 6aKOBOW CMECU MOYEBMHBI,
repbuumaoBs, MukpoygobpeHus «Monvkom JI» obecneunno nonyyexHue 74,7
n/ra NbHOCONOMbI CpefHUM HoMmepoM 2,50, 7,50 u/ra NbHOCEMSAH NpW Ync-
ToMm goxofe ¢ 1ra- 1151,7$.

Ta6nuua3l. SPPeKTUBHOCTL KOMMNEKCHOTO MPUMEHEHUSI MaKPO-
1 MUKPOYZAOGPEH HU Ha NbHe-f0NTYHLe

YpoxaiHocTb, L/ra, CpepHuii

YucTbii
- 3a 2005 - 2006 rr. HoMe,
BapuarT Conombl CemsiH COﬂOMFI:.I Ag);f;"
cpefHAn npubaBka cpegHAs npubaska 2005 2006
1. KoHTponb (6e3 yfo6peHnit) 381 - 3,85 - 1,25 1,00 1431
ZNttPeK™* (St) 570 19,0 581 19 1,75 150 7034
3. A®K 61,4 233 6,32 2,47 2,00 1,75 8209
4. ADK + («Mk» + T) 68,0 29,9 6,96 311 250 2,00 998,9
5. ADK+ (M +TN) 65,9 27,8 6,55 2,70 2,00 1,75 8815
6. AOK + (M + I + «[Mk») 72,0 339 7,19 334 2,50 2,00 10598

8 Nc. + ADK + (M + T+ «[k») 74,7 36,6 7,50 365 2,50 2,50 11517

*-MpumeyaHue:81- cMecb OHOKOMMOHEHTHBIX YA06peHMIA (MoYeBUHa, cynepdoctar
[BOHONM rpaHynMpoBaHHbIW, xnopucTblii kanin); A®K (NisFAZno.siBo.si) - KoMMIeKcHoe
yaobpeHue; «Mk» - «Monvkom J1»; M - MoueBUHa; I - repbuumgbl; W.c. - MHKpycTaums
ceMsiH 60pHOI KUCNOTol 1 cynbtaToM UmHKa (0,3 + 0,7 Kr/T).

PagnkanbHbIM CPeACTBOM MOBbILEHUS 3WDEKTUBHOCTA MUHEPaSTbHbIX
YA0OPEHN N YMEHbLUEHNA UX BPEAHOr0 3KOMOMMYECKOro BO3AENCTBUSA Ha
MOYBY, BOAY W OKPY>XAIOLLYH0 Cpedy SIBNSETCS NPUMEHEHWE HOBbLIX BUAOB U
thopM yao6peHuiA NpPOIOHIMPOBAHHOIO AEACTBUS, T.e. MeA/IeHHOAENCT-
BYHLMX YA0OpEHNIA, KOTOpble MOCTEMEHHO BbLICBOGOXAAKT MUTATE/bHbIE
BeLLecTBa NPV B3avMOECTBUM UX C NOYBOW B TEUYEHMe nepuoja BereTa-
LMW pacTeHWA M UMEHT 3KON0rM4yeckue, arpOHOMUYECKME U 3KOHOMMYe-
CKUe MpenMyLLecTBa N0 CPaBHEHNIO CO CTaHAAPTHLIMU (hopMamu.

MonoXuTenbHbIR 3theKT 0T YA0OPEHNA fOCTUraeTca 3a CHeT BKAKOYE-
HMS B MX COCTaB OMONOrMYeckoro CTMMY/ATOpa pocTa OKcUrymarta uam
rmgporymata. JlnTepaTypHble AaHHble CBUAETENbLCTBYHOT O PasHOCTOPOH-
Hell HanpaBfeHHOCTU [JeACTBUA TYMWHOBbIX BELLECTB: aKTUBMPOBaHWM
6V103HEepPreTUYECKNX MPOLLECCOB, CTUMYNALMM O0OMeHa BeLecTB, CUHTETU-
YeCcKMX MPOLEecCOoB, YNYyYLEHUN MPOHWKHOBEHWS MWHEPAsbHbIX BELLECTB
yepes Mopbl PacTeHWi, ycuneHWn (epmMeHTaTUBHOrO anmnapara KneTku u
aflanTauoHHbIX CBOMCTB.

B Benopycckoii rocyapCcTBEHHON CeNbCKOXO03ANCTBEHHOW aKajemum Ha
NbHE-JOMTYHUE M3yyanocb Kamnc>IMpoBaHHOE KOMMJEKCHOE a30THO-
thocopHo-kanuiiHoe yaobperne (NPK = 5:16:36) ¢ UuMHKOM 1 60pom, 06-
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paboTaHHOe OGMOMOTMYECKN aKTUBHBLIMK BellecTBamMmy ((heHOMEeNaHoOM Wm
rMAporymatom).

Kak nokasanu pesynbTaTbl BEreTaLMOHHbIX, MOMEBbIX W MPOU3BOACT-
BEHHbIX ONbITOB Kadeapbl arpoxumum BIFCXA 3a 1999 - 2003 rr., Kancy-
NMpoBanHoe KoMmnniekcHoe yaobpeHne mMapkn NSPJ6KPH c*umHkom, 60pom u
POCTOCTMMYNIATOPaMM 0Ka3anocb 3 (eKTUBHEe 3KBUBANIEHTHOrO Konuue-
CTBa CTaHAApPTHbIX (hopm yaobpeHwii. BBeaeHne B COCTaB KOMMIEKCHOMO
yL06peHns MUKPO3NEMEHTOB MO3BOMIMIO MPOTUBOCTOATL OnNacHomy 3abo-
NeBaHUIO NIbHa-AONTYHLA - Ka/lbLMeBOMY X/I0pO3Yy W B pas3finyHble No Mo-
rofHbIM YC/I0BMAIM TOAbl MO/y4aTb BbICOKOKAYeCTBEHHble ypoxkan. Tak, B
KpaiiHe HeGnaronpuaTHOM Ana nbHa (3acywnmeom) 1999 r. B NonesbIX yc-
NOBUSAX B BapuaHTax C UCMO/b30BaHMEM [aHHOI0 YA06peHUs YPOXKaiHOCTb
BOJIOKHA (Bcero) coctasuna 15,7 u/ra, B TOM yucne ANMHHOIO - 9,8; ceMsH
- 10,17 u/ra; cpegHWiA HOMep NbHOCONMOMbI - 2,00; HOMEpP AAWHHOIO BO-
NnokHa - 12,50 ef. lNMopaXeHHOCTb MOCEBOB /ibHA-A0MTYHUA KasbLWeBbIM
XJ10p030M CHu3Mnach Ao 2,7%.

MoneBbIMW OMbITAMU YCTAaHOBMEHO, YTO MeA/EHHOLENCTBYHOLLEE KOM-
NneKcHoe yfobpeHMe BbICOKO3(MMEKTUBHO AN COPTOB JibHa-AOMTYHLA C
pasIMyHOW ANNTENLHOCTLIO BEreTaLMOHHOIO nepuoja.

Takum 06pa3om, pe3ynbTaTbl WCCNEAOBaHWUIA, MPOBEAEHHbIX Ha AepHO-
BO-NOA30/IMCTON NErkoCyrAMHUCTON MOYBe CEeBepO-BOCTOKa Pecny6imku
Benapycb, CBWAETENbCTBYOT O BbICOKOW 3((EKTUBHOCTM Ha JfibHe-
JONTYHUE HOBbIX (DOPM KOMMMIEKCHbIX MUHepanbHbIX YA06PeHUn pasnny-
HOIA CTenmeHu pacTBOPMMOCTM C A06aBKaMU MUKPO3/IEMEHTOB U pocTopery-
NATOPOB.

B nonesom onbite PYTT «/HCTUTYT MO4YBOBEAEHUA W arpoxXmmum» B
CITK «I"opogesi» Hecemkckoro paitoHa B 2005 - 2006 rr. Ha AepHOBO-
MoA30/IMCTON NEerkocyriMHUCTON MoYBe BHeceHWe ypobpeHuii Contobop
4o (B - 17,5%) n AOOB Bor (15% B) B HeKOpHEBYH MOAKOPMKY pacTte-
HWA  NbHa-goAryHua copta Jlupa B (hasy €104KM  Ha  (poHe
N 2P&Ki40Bo,9Znu ob6ecneumno AOCTOBEPHOE MOBbILEHUE YPOXAAHOCTU
o6uero BonokHa Ha 1,7 n 1,6 u/ra (tabn. 32).

Tabnwuuya32. BnusHue ygobpeHunii Contobop P, ALOB Bor un Bachonmnap
Ha YypOXKaiHOCTb IbHOBONIOKHA

Y poXainHoCTb NIbHOBO- I'Ipm6aBKa K (hoHy, Ly/ra

BapuviaHT NOKHa, L/ra
o6Lero [LJIVHHOTO obLero [OJIHHOTO
1. N3oP80K,40B0.9ZnU —thoH 111 5,6 - -
2. Contobop Ad - 0,9 krira 12,8 6,2 17 0,6
3. AJOB Bor - 1n/ra 12,7 57 1,6 0,1
4. bactonuap 6-12-6 - 12 n/ra 10,8 6,3 - 0,5

MpumeyvaHune. O6wwii pacxos paboyero pacteopa MNpy HEKOPHEBBLIX MOAKOPMKaX
NbHa- 200 n/ra.
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1HHMMM iT i, HOC BAMSIHME Ha BbIXOA ASIMHHOTO BOMOKHA OKasanu yaoo-
[Muma ( omobop AP H Bacdonuap 6-12-6 (N - 6,0; P20D5- 12,0; KO -
<xo, MI'(> 0,01; M n-0,01; Cn-0,01; Fe-0,01; B- 0,01; Zn - 0,05;
Mo 0,005 %). MpnbaBKa ypoXaiiHOCTU AAMHHOTO BOJIOKHA OT 3TWX yA06-
peHuii coctasuna 0,6 1 0,5 u/ra B cpaBHeHUU C POHOBLIM BapuaHTOM. Ta-
KuM 06pa3oM, npefcTaBfieHHble pe3ynbTaTbl WCCNEA0BaHUA CBUAETENbCT-
BYHOT O [0OCTaTOYHO Xopowel 3eKTUBHOCTU 3TUX YA0OpeHuid. ITn
YO06pEHNs TEXHONOrArYHbl B MPUMEHEHUM W OKasblBaloT 6osee MArkoe
[eiicTBME Ha MCTbS MO CPaBHEHWIO C MUHEPaIbHbIMK CONSMM, YTO CMOCO6-
CTBYET /lyylleMY YCBOEHUID PacTEHUSMU U NOBbILWEHNIO UX 3PDEKTUBHO-
CTW.

10. KAPTO®E/Ib

B Benapycu kapTodens - 0fHa W3 BaXKHENLLNX CeNbCKOXO3ANCTBEHHbIX
KYNbTyp pasHOCTOPOHHEr0 UCMOo/b30BaHWA. B pacyeTe Ha 04HOro Yenoseka
B CTpaHe npomssogutcsa 770 - 1050 kr KapTodens, 6onblue, Yem B fonnaH-
auvw, TonbLe, JINTBe U ApYrux cTpaHax.

KapTotens - 0fvH M3 BaXKHEWNLWMX NPOAYKTOB NUTaHUSA A4N1S YenoBeKa v
KOPM/IEHUA XXMBOTHbIX. OH MCNOMb3yeTCA TaKkKe Ha TeXHUYeckue uenum. B
MUpe OH 3aHMMaeT 5-e MeCcTO Cpefil UCTOYHWKOB SHEPTUW B NUTAHUW NtO-
Jeli nocne MuweHuLbl, KYKypy3bl, puca 1 SUMeHs. 3HaUUTeNbHbIA YaeNbHbli
BEC COCTaB/seT KapToesnb B KOPMOBOM OanaHce CBMHEW, KPYmHOro pora-
TOr0 CKOTa M NTULbI.

KapTotenb no pagy NpUYMH B MOCNELHWME oAbl CeNbCKOXO03ANCTBEH-
HbIMW NpegnpuaTuaMu Pecnybnvkn Benapycb BO3fenbiBaeTca Ha Hebonb-
Lo nnowagwn. Mnowaab nog kapToeneM B HaCTOsLLEe BpeMs COCTaBnseT
55 TbiC. rektapos. B nepcriektse nnowaan nog Kaptodens npegnonaraet-
CA YBENNYUTL NpUMepHO B 3 pa3a 1 gosecTtu 1o 180 TbiC. reKTapos.

WccnenosaHnsa nokasanu, 4to BecbMa 3M(EKTUBHO ANS HEKOPHEBbIX
MOLKOPMOK KapTodens 1cnosb3osatb CMeCb MUKPO3/IEMEHTOB B KOMI/IEK-
ce ¢ HebonbLWIMMK fo3aMKn Kapbamuia u CepHOKMCIOro marHus. Kapbamup
crnoco6c¢TByeT 60see aloMBHOMY MOCTYMNEHUIO MUKPO3/1EMEHTOB B pacTe-
HuA.

WccnepoBaHus ¢ kaptodenem copta fsap nposogunuch B 1998 -
2000 rr. B MOMEBbIX OMbiITax Ha OMbITHOM nofe «TyLIKOBO» Yy4e6HO-
ONbITHOrO X03AlicTBa benopycckoil rocyAapcTBeHHOW CeNbCKOXO03AWCTBEH-
HOIi akagemuu.

B (hasy 6yTOHM3aLMM NPOM3BOANIN HEKOPHEBYIO MOAKOPMKY: 6 Kr MO-
YeBWHbI, 4 KI CEPHOKMCAOro mMarHus 1 no 50 r monubaata aMmoHus, cep-
HOKWC/IOTO LMHKa 1 cepHOoKMcnoi meau Ha 1ra. Pacxog pabouero pactsopa
- 200 n/ra.

MaxoTHbI FOPU3OHT ONbITHOMO Y4YacTKa XapakTepus3oBancs Chefyto-
WMMK arpOXMMUYECKMMI NOKasaTensamu: cnabokucioi peakuuein cpefbl
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(pH B KC1 6,1 - 6,4), HA3KMM W HefOCTATOYHbIM COAEPXKaHMEM Trymyca
(1,3 - 1,5%), noBbILWEHHO 06eCNeYEHHOCTbI MOABMXKHBLIMU COEAUHEHUS-
mMn hocgpopa (219 - 225 mr P2 5/ Kr nousbl), CPeAHUM U MOBbILEHHbIM
cofepxaHmem kanus (143 - 230 mr K2 / kr nousbl). O6ecrneyeHHOCTb
NoYBbl MOABVWXHBIMU COEAVHEHUAMMN MEeAM U LUMHKa 6bina cpegHen: 1,7 -
1,9 mr megn n 4,4 “ 5,0 M LMHKA Ha Kr MOYBbI.

3HaunTenbHO (Ha 3,5 T/ra) BO3pocna ypoXxainHocTb KapTodens npu mc-
NoMb30BaHWM KOMMJieKca MUKpoyfo6peHuii (Cu + Mo + Zn) COBMeCTHO C 6
Kr .B. MOYEBMHBI 1 4 Kr/ra CepHOKMCOro mMarHus. Mpu aToM o0KynaemocTb
1kr NPK kr kny6Heli yBenunumnnack Ha 12,3 kr (Tabn. 33).

Tab6nwupga33. BavaHue MMKPO3NIeMEHTOB Ha YPOXXaHOCTb KapTodens
(cpepHee 3a 1998 - 2000 rr.)

Ypoxaii- MpubaBka K hoHy ~ OKynaemocTb 1 Kr
BapyanTb! onbiTa HOCTb, u/ra T/ra % NPK Kr kny6Hei
L Be3 yfo6peHnii 255 - - -
2. NOPEK 10* hoH 345 - - 34,0
3. N*PeoKno + N6 + Mg + 380 35 10,0 463

Mo +Zn + Cn

PacueTbl mokasanu, YTO HEKOpPHeBas MOAKOPMKa KapTodens KOMMiek-
coOM MuKpoygpobpenunin (Cu, Zn, B, Mo) B coyeTaHuu ¢ Kapbamugom u cep-
HOKMC/IbIM MarHuem asnseTcs adheKTUBHbIM nNpuemom (tabn. 34).

T a6 nKuya34 dKoHOMUYecKast IPPEKTUBHOCTb NPUMEHEHNSA YA06peHNA
npu Bo3fenbiBaHUM KapToens (cpegHee 3a 1998-2000 rr.)

CToMMOCTb UneTblid
B MNpunbaska, npubasku, 3artparbl, PeHTabenbHOCTb,
apuaHT noxon,
u/ra $/ra $/ra %
$/ra
1 Besypobpe-
HWlA i ” " B :
i‘ o P12 90 1380 397 983 247
3. Ng4P60K]20 +
N6 + Mg + Mo + 125 1875 470 1405 299
Cu +Zn

MpuMeHeHNe HeKOPHEeBOW MOAKOPMKM KOMMIEKCOM MUKPOYAO06PeHU,
coAepXalinx Mefib, UMHK, MONMGAEH B codeTaHnu ¢ 6 Kr kapbamuga v 4 kr
CEPHOKMUCIOr0 MarHus, yBeimunaano YncTblii foxod Ha 422 $/ra, a ypoBeHb
peHTabensHOCTW - Ha 52% (Tabn. 34).

B onbitax PYTT «AHCTUTYT no4yBoBefeHUs u arpoxumum» B 2005 -
2006 rr. Ha AEepPHOBO-NOA30AUCTONW NerkocyrnnHMcToin nouse B CMNK «lo-
pogesi» HecBMXCKOro palioHa Ha (oHe 40 T/ra HaBo3a + N 13P I0K13 He-
KOpHeBas MogkopMKa KapTodens Ckapb B ¢ase Hayana 6yToHM3aLMM CMe-
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.1k, <1, Hor (15% B) - 1n/ra + AQOB Cu (N - 9,0; MgO - 3,0; Cu -
<43%) 12 nfra+ A4QOB Mn (N - 9,8; MgO - 2,82; Mn - 15,3%) - 0,35
nira 1 bactonmap 12-4-6 (N- 12,0; PO 5- 4,0; K20 - 6,0; MgO - 0,2, Mn

10, Cn - 0,2, Fe - 0,01, B - 0,02, Zn - 0,01, Mo - 0,005%) - 12 n/ra u
cmecbto Contobop AP (15% B) - 0,9 kr/ra + A4OB Cu (N - 9,0; MgO -
3,0; Cn - 6,43%) - 1,2 n/fra + AOB Mn (N - 9,8; MgO - 2,82; Mn -
15,3%) - 0,35 n/ra + bacthonnap 12-4-6 (N - 6,0; PO 5- 12,0; KD - 6,0;
MgO - 0,01; Mn - 0,01; Cu - 0,01; Fe- 0,01, B- 0,01, Zn - 0,05, Mo -
0,005%) - 12 n/ra nosbilana ypoXxanHocTb knybHei kapTodens Ha 32 n 37
L/ra cooTBeTCTBEHHO (Tabn. 35).

T a6 nuuya3s. BAvsHue HEKOPHEBbIX NOAKOPMOK yaobpeHusimu Bacdonumap,
ALOB n Contobop AP Ha ypoxaiiHOCTb Ky6Hell kapTodens

MpunbaBKa K QoHy,

BapuaHT YpoxanHocTb Ky6Hei, u/ra wra
1. HaBo3 40 T/ra + + H 13PtooKLu 314
- (hoH
2. ®oH + ALIOB Bor + AJOB
Cu + AOB Mn + Bacthonnap 346 32
12-4-6
3. ®oH + Contobop AP + AIOB
Cu + AIOB Mn + Bactonmap 351 37
6-12-6

MpumMmeyaHune: MukpoysobpeHuss BHOCUAM NpU pacxofe paboyero pacteopa 200
nira.

CofiepxXaHue HUTPATOB B K/YOHAX NPU HEKOPHEBOI NOAKOPMKe BCEMU
BMAamMu yA06peHnii 66110 Ha ypoBHe 127 - 146 Mr/Kr, YTO HVXE NpeAensHO
ponyctumoid koHueHTpauun (MAK 150 mr/kr kny6Hei).

11. TOPOX

B Pecny6nuke benapycb nnowanu, 3aHATbie rOpoXxom, B NOCNeAHNE ro-
[bl cocTaBnanm okono 50 Tbic. rekTapoB. 3epHO ropoxa xapakTtepusyeTtcs
BbICOKUMW NULLEBLIMW LOCTOMHCTBAMW. MWL, NMPUroTOBNEHHAA U3 ropoxa,
COAEPXMT 60/MbLLIOE KOMYEeCcTBO 6Genka, BuTaMuHos (A, Bb B2 C) n muHe-
pasbHbIX COMelt, NonesHbIX 418 YenoBeka. CemMeHa ropoxa MCMo/b3ykTCs
[N NPUrOTOB/IEHUA CYMOB, CaNaToB, Kawu 1 Apyrux 6niog,.

B KOpMOMpon3BOACTBE rOPOX UMEET 3HaYeHMe KaK KynbTypa pasHoCTo-
POHHEro MCcnonb30BaHus . LieHHOCTbL ero onpegensieTca CnocobHOCTbI0 Aa-
BaTb BbICOKYH YPOXKANHOCTb CEMSH W 3€/1€HO/ MacCbl, OXOTHO MoefaeMoi
BCEMMW BMAAMU CEMbCKOXO3AMCTBEHHbIX XXMBOTHbIX. B cemeHax ropoxa co-
Jepxutcsa fo 34% colporo 6enka. KonnyecTtso xmpa coctaBnset 2%, 50 -
55% - 3KCTpPaKTMBHbIX 6€3a30TUCTbIX BeLlecTB. [10 cofepXaHnio OCHOBHOM
He3aMeHMMOW aMUHOKNCAOTbI Nn3nHa (6,5% B CbipoM Genke) ropox 3Haum-
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TeNbHO MPEBOCXOAMT ApYrue BO3Le/biBaeMble B pecny6mke 3epH06060BbIe
KYNbTYpbl.

Ha kacbegpe arpoxuMum B oTAefieHnn «TyLIKOBO» Y4Ye6HO-OMbITHOIO
xo3aincTBa YO «BIMCXA» Ha [epHOBO-MOA30/IMCTON, pa3BMBatoLLelica Ha
NErkom f1ecCoBUAHOM CYT/IMHKE, MOACTUNAEMOM C FNy6uHbI 0KoNo 1 meTpa
MOPEHHbIM CYT/IMHKOM, M3yyanacb 3(eKTUBHOCTb KOMMIEKCHOIO MUKPO-
ynobpeHuns «Mukom» (3,22% Zn, 1,58% Cu, 0,28% B 1 0,1% Mo).

MoyBa ONLITHOrO y4YacTKa MMefa HU3KOe Y HEeAOCTaTOYHOE CofepXaHne
rymyca (1,4 - 1,7%), cnabokucayo u 6An3Kyt0 K HeidTpasbHOM peakuuio,
CPEAHIOK 1 MOBbILEHHY 06ecnevyeHHOCTb NOABWXKHBIM (HOCHOPOM, HU3-
KYIO U CPeAHIO0 - MNOABMXHBLIM Kanuvem (114 - 176 mr/kr). CogepxaHue
meam (1,2 - 1,7 mr/kr), 6opa (0,28 - 0,42 mr/kr) n umHka (2,49 - 3,50
Mr/Kr) B Mo4Be K0Ne6anocb OT HW3KOro A0 cCpeaHero. HekopHeBble MOA-
KOPMKM ropoxa copTa Arat KOMMAEeKCHbIM MWKpOyfo6peHnem «MuKom»
nposoAnnch B hase 6yToHMU3auuu B ao3e 2,5 n Ha 200 n BoAbl Ha 1ra.

opox, Kak 1 Bce 3epH060060Bble, UCMbITLIBAET O0/bLLIYH MOTPEGHOCTbL
B MUKpOyAobpeHusx. Ocoboe 3HauyeHMe ANA 3TOM KynbTypbl MMeeT 60p 1
mMonnbaeH. MocTynneHne mx B pacTEHWUs YCNOXHAETCA NPW MOBbILLEHHbIX
(60p) nnm NoHMxeHHbIX Nokasatenax pH (Mo) u npu 3acyxe.

MepcneKTMBHLIM HanpaB/jeHMeM NPU UCMOMb30BaHUM MUKPOYL06PEHW
ABNAETCH MPMMEHEHME MHOTOKOMMOHEHTHbIX, & TaKXe KOMM/eKCOHaTOB,
roe COLEPXWUTCS UeNblii psj Heo6XoAMMbIX PacTEHWSM MUKPO3MEMEHTOB
(B, Mo, Zn, Cu u gp.).

HekopHeBas MNOAKOPMKAa ropoxa KOMMIEKCHbIM MWKPOYA0OpeHnem
«MukoM» no cpaBHeHMIO ¢ poHoM NSPFKD nosblllana ypoxaihHoCTb ce-
MSH ropoxa Ha 4,2 u/ra, a B KOpMOBbIX efuHuLax - Ha 4,9 u/ra (Tabn. 36).

Tabnwnuya36. BimaHne KOMNIEKCHOr0 MUKPOYAobpeHns «Mukom»
Ha ypOoXKaiHOCTb ceMsH ropoxa (cpegHee 3a 2002 - 2004 rr.)

Okynae-

o YpoxaiiHocTb
SRR o T
KT 3epHa
1. Be3 ygobpeHnii 28,6 - - 33,5
2. N5P5KD - doH 37,4 - 4,6 43,8
3. NSPEKD + «Mukom» 41,6 4,2 6,8 48,7

Mpy npumeHeHnn «Mukoma» okynaemocTtb 1 kr NPK Kr cemsaH Bo3poc-

la Ha 2,2 Kr.
HekopHeBas nogkopmka npenapatoM «MukoM» crocobcTBoBana
YNYULEHNIO KayecTBa CeMsH ropoxa. Cofep)xaHue cblporo 6enka npu uc-
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HOLL. FOHaHUW 3TOro npenapata Bo3pocno Ha 0,3%, a BbIxog ero - Ha 1 u/ra
(bIOn. 37).

T abnwuuya37. BamsHne KOMNIEKCHOTO MUKPOYA06peHunst «Mukom»
Ha KayecTBO ceMsaH ropoxa (cpefHee 3a 2002 - 2004 rr.)

o Bbixog O6ecneyeHHOCTb
Ceilpoid CbIporo Beixop nepe- 1K en, T nepe-
BapuaHT 6enoK, 6enKa Bapmmoro BAPUMOrO Mpo-
o )
% Wra npoTenHa, L/ra TenHa
1 Be3 ypobpeHuii 23,9 59 51 152,2
2. NSOPEKD - choH 26,0 8,4 7,2 164,4
3. NIPSOKD + «Mu- 26,3 9.4 81 166,3

KOM»

BbIxog nepeBapuMoro npoTenHa npu npuMeHeHun «MuKoma» BO3pOC
Ha 0,9 u/ra.

HekopHeBas NOAKOPMKa KOMMIEKCHbIM MUKPOYyLo6peHneM «MukKom»
cnocobcTBOBaNa A HEKOTOPOMY yBenuyeHuto obecneyeHHocTn 1 k. ed. T
nepeBapymMoro npoTenHa (Tabn. 37).

MpumeHeHne npenapaTa «MUKOM» 6bl0 9KOHOMUYECKN BbIFOAHbLIM
npvemom. Mpu NCNoNb30BaHUKN KOMMIEKCHOr0 MUKPOYL06peHns «MUKOM»
Ha (oHe N50P5OKD umcublw goxon BospacTan Ha 29,7 $/ra, a ypoBeHb peH-
TabenbHOCTU Ha 28% (Tabn. 38).

Tab6nwnuy a3l IKoHOMMUYecKas 3PHeKTUBHOCTb MPUMEHEHNS KOMMIEKCHOT0
MUKpOYyZA06peHns «MUKOM» Npu BO3Ae/bIBaHUN ropoxa

CToMMoCTb YucTblii

3aTpartbl, PeHTabenbHOCTb,
BapuaHT npubasKu, $/ra foxon, %
$/ra $/ra
1. Be3 ygobpeHuit - - R R
2. NFPIKD - dhoH 94,0 59,3 34,7 58,5
3. NSPIKD + «Mu- 1388 74,4 64.4 86,5
KOM»
12. PAIC

OC06EeHHOCTLIO MWPOBOro 3emMmsiegenna nocnegHero nepmnopa ABndgeTcA
MHTEHCMBHOE HapalinBaHMe NPOM3BOACTBa CEMAH MaC/NIMUYHbIX KYNIbTyp -
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OCHOBHOIO CbIpbsl 415 NONYYEHWNSA PaCTUTENbHOrO Macna M LEeHHOro 1cTou-
HVKa KOpMOBOT O 6esika.

B Benapycu spoBoii panc B 2007 r. BO3AenbiBaics Ha naowaan 65 Tbic.
rekTapos. Ha nepcnekTvBy nnowazb nof 03MMbIM U APOBLIM Parcom nna-
HupyeTcs ysennunTb go 180 TbIC. rekTapos.

CemeHa panca cogepxat 39 - 48% xupa, 22 - 25% 6enka. OT obLero
COflepXXaHNA XMUPHbLIX KUCNOT Ha ONIEUHOBYIO KWUCNOTY NpuxoauTtcs 58 -
62%, nnHoNeHoBy - 18 - 22% wn a-nuHoNeByto KMcnoty - 9 - 11%, nanb-
METUHOBYIO - 3 - 5%, cTeapuHoByto - 1- 2%. Oco6eHHO LIeHHON fBAseTCS
HEHACbILLEHHAA 0N1EMHOBAA KMUCNOTa.

Mpy NPOM3BOACTBE pacTUTENbHbIX MaceN M3 CEMAH parnca Mnony4aroT B
KayecTBe MO6GOYHbIX NPOAYKTOB XMbIXV W IKCTPAKLMOHHbIE LIPOTbI, KOTO-
pble UCMOMb3YKTCA Ha KOPM >KUBOTHBIM.

Macno panca npuBieKaeT Kak BO306HOBNSIEMOE Cblpbe A1 XMMUYECKOi
MPOMBILLNEHHOCTU N 3HEPreTnyecknx ueneir. CerofHs BUAHbI TP OCHOB-
HbIX HanpaBfeHNs ero NCMob30BaHMA AN TEXHUYECKNX Lieneli B KauyecTBe
TON/MMBA, CMa30YHbIX CPEACTB, KakK WCXOLHOro MmaTepuana ANis CUHTE3a B
XMMUYECKON NPOMBbILINEHHOCTU.

VccnepoBaHua ¢ 03MMbIM pancom Jlugep Ha AepHOBO-MOA30/MCTOM
CBSI3HO-CcyrnecyaHoi nouyse B CIMK «MartBeeBLbl» BOMKOBLICCKOrO paiioHa
I'popHeHckol obnactn B 2005 - 2006 rr. nokasanu BbICOKYH 3P(eKTnB-
HOCTb MPUMEHEHWS KOMM/EKCHBIX MUKPOYL06PEHWIA.

OnbITbl NPOBOAMANUCL Ha MOYBe cO cnabokucnoli peakuuei (pHKe 5,8),
HeJoCTaTOYHbIM cofepXaHuem rymyca (1,9%), noBblLEHHbIM COfepXaHu-
em nogsmxkHoro gocgopa (184 wmr/kr) n kanua (249 Mmr/kr), cpefHUM -
noaswxHoro 6opa (0,5 mr/kr), mean (1,9 Mr/kr), HU3KMM - UMHKa (2,6
Mr/Kr) u obmeHHoro mapradua (1,3 mr/kr).

Kak nokasanu pesynbTaTbl UccnenoBaHuii PY M «HCTUTYT noyBoBege-
HUSA W arpoXuMumn», HEKOpPHeBble MOAKOPMKMW 03MMOro panca B dase 6yTo-
HM3aUuKn cMmecbio MuKpoanemeHtoB ALOB Bor (15% B) B pfose 2 nlra,
ALOB Cn (N - 9,0; MgO - 3,0; Cn - 6,43%) - 2,8 nfra, A4OB Mn (N -
9,84 MgO - 2,82; Mn - 15,3%) - 0,6 n/ra, bacponmnap 12-4-6 (N - 12,0;
P20 5- 4,0; K2 - 6,0: MgO - 0,2; Mn- 1,0; Cn- 0,2; Fe - 0,01; B - 0,02;
Zn - 0,01; Mo - 0,005%) - 12 n/ra cnoco6CTBOBANO MO CPaBHEHUIO C (ho-
HOM MuWP30K34 NOBbIWEHMIO YPOXaNHOCTM ceMsiH panca Ha 5,9 u/ra, a
MacnnyHocTu - Ha 3% (Tabn. 39).

B BapuaHTe C NPUMEHEHVEM BO BHEKOPHEBYIO MOAKOPMKY B (hase Oy-
TOHM3aummn bakosoin cmecu ALOB Bor - 2 n/ra + bacgonuap 36 3kcTpa
(N - 36,3; MgO - 4.3; Mn - 1,34; Cu - 0,27; Fe - 0,03; B - 0,03; Zn -
0,013; Mo - 0,01%) - 10 n/ra ypoxaiHoCTb CeMsiH Ha (hoHe N 1APIKD
03MMOr0 parnca Bo3pocna Ha 5,7 u/ra, a MaCIMYHOCTb - Ha 4%.
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Fa6nnuya39 BansHne MUKPOYAOOPeHUIi Ha YPOXKaiHOCTb N KayecTBO
ceMsiH 03MMOro parnca copTa Jlngep

Cewme- Mpnbas- I;]/Ima:_- OpyKoBas "nioko- KucnotHoe
BapuaHT Ha, Ka, HOCTb K1CNoTa, 31HoNa- 4ncno,
u/ra u/ra % ' % Tbl, % Mr KOH/r
1 N ZPIKD
o 19,6 - 41,9 13 15 31
2. GoH +
ALOB Bor +
ALOB Cun +
AZIOB Mn + 25 59 44,9 18 15 34
Bacdonvap
12-4-6
3. PoH +
AJOB Bor+
Bacdonmap 253 57 459 13 15 39
36 JkcTpa

Hapsgy ¢ ypoxaliHOCTbt0 60/bLIOE 3HaYeHMe MPU BO3AENbIBAHUN 03U-
MOro panca UMeeT KayecTBO CeMsH. 10 CBOMM KayeCTBEHHbIM XapakTepu-
CTMKaM CemMeHa BO BCEX BapuaHTax OrnbiTa COOTBETCTBOBaNM CTaHAapTam,
KaK AN18 NULWEeBbIX, TaK U TEXHUYECKWUX Lenein: macamyHoctb - 41,9 -
45,9%, cofep>aHne 3pyKoBol kucnoTbl - 1,3 - 1,8%, rnOKO3MHONATOB -
1,5%, kucnotHoe ymcno - 3,1 - 3,9 mr KOH/r.

Takum 06pa3om, npeAcTaBNeHHble pe3y/bTaTbl UCCNef0BaHWA NOKa3bl-
BalOT BbICOKYH 3(h(heKTUBHOCTb yA06peHunin Bacdonvap n A4OB npu BO3-
[enblBaHUM 03MMOro panca.

13. CAXAPHAA CBEK/IA

CaxapHas CBekfa - BbICOKOMPOAYKTUBHAA Ce/IbCKOXO3AACTBEHHAS
KyNnbTypa, KOTOpas AaeT Cbipbe AHA NPOMBbILLINEHHOro NPOM3BOACTBA caxapa
M Apyrmx NpoaykToB. B mpouecce nepepaboTKW caxapHOW CBEK/bl MOJy-
YaloT, KpOMe caxapa, Menaccy v oM. Menacca ABASETCA CbIpbeM [15 NPO-
M3BOACTBA OPraHMYecKUX KWUCNOT, OPOXOKENA, CnMpTa, XOM ABASETCA LEeH-
HbIM KOPMOM.

CaxapHas cBekna 6narogaps BbICOKOMY YPOBHIO GMOMOTMMYECKOiA aHep-
Ty npurogHa A Npov3BOACTBA 3TaHOMa C LieNbio 3aMeHbl AW3eNbHOro
TONNMBa N J06aBNEHNS K GEH3NHY.

B 2006 r. noceBHas Nnowaab caxapHoil CBeKNbl B benapycu cocTtaBnsna
110 TbIC.rekTapos.

PY «HCTUTYT noysoBefeHns 1 arpoxumumn» B CIMK «Arpokom6uHart
CHoB» HecBmxckoro paiioHa B 2005 - 2006rr. uay4yan 3p(eKTMBHOCTb
npumeHeHns ypobpenuii baconmap 36 3kctpa (N - 36,3; MgO - 4.3;
Mn- 1,34; Cu- 0,27; Fe- 0,03; B- 0,03; Zn-0,013; M 0-0,01%)-10
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n/ra n bactponunap 12-4-6 (N - 12,0; P20 5- 4,0; K0 - 6,0, MgO - 0,2;
Mn- 0,1; Cn- 0,2; Fe- 0,01; B- 0,02; Zn- 0,01; Mo - 0,005%) - 10
n/ra npy BO3LeNbiBaHUM CaxapHOWi CBeK/bl rmbpuaa Maprapura.

lMouBa [epHOBO-NOA30/MCTAA NErKOCYrMHNUCTaA XapakTepu3osanach
6113Ko K HeliTpanbHoii peakuueit (pH KCI - 6,4), cpegHuM coaepXaHuem
rymyca (2,3%), BbICOKUM - NoABWXHOro ocdopa (327 Mr/Kr) n o4eHb
BbICOKMM - Kanusa (408 mr/kr), Bbicokum - 6opa (0,92 mr/kr), cpefHUm -
mefmn (2,12 mr/kr) v umHka (3,70 Mr/Kr) v HA3KMM - 06MEHHOro MapraHua
(0,59 mr/kr).

MoTpe6HOCTb pacTEHUn B MUKPO31EMEHTAX M Posib CbanaHCUPOBaHHOIO
MWHEPaNbHOro MUTaHWS BO3PacTaeT B YCMOBUAX WHTEHCUBHbLIX TEXHOSO-
TV, HanpaBNeHHbIX Ha (OPMMPOBaHWE BbICOKOMPOAYKTUBHbLIX MOCEBOB,
MOCKO/IbKY MpW 60MbLUMX pa3Mepax BblHOCA MWKPO3/IEMEHTOB KOMMeHca-
UMM KX C OPraHNYeCKUMU N MUHEPaNbHbIMU YA0OPEHNAMU NPAKTUYECKU
He NPOVNCXOANT.

MpeawecTBEHHUKOM CaxapHOW CBek/bl 6Gblfa 03vmas TpuTukane. Oce-
HbI0 Noj 31961eBY0 BCNalLKy Oblal BHECEH MOACTUAOUHBIA HaBo3 50 T/ra.

[ByKpaTHble HEKOPHeBble NMOLKOPMKYW MOCEBOB CaxapHOi CBeK/bl (nep-
Bad - B (hasy 10 - 12, BTopasi -20-25 nMCTbeB) uccnefyeMbiMn ynobpe-
HUsMKU obecrneunnn AOCToBepHble Npubasky ypoxasa kopHennogos 30 - 46
u/ra B cpaBHeHUN ¢ )OHOBLIM BapuaHToM (Tabn. 40).

Tab6nwuuyadl. BnusHue ygobpeHunii Baconmap Ha ypoXKanHOCTb U KayecTBO
KOPHEN/I040B CaxapHOi CBeK/bl

Ypoxaii- Mpu- Copepxa- Bbixog caxapa
BapvaHT HOCTb, 6aBKa, Hue % Tira
u/ra u/ra caxapa, %
1. HaBo3 60 T/ra +
Ni20P8OKIS0"OH 442 - 194 7.8 79
2. Bacdhonuap 36(10n/ra) 482 40 20,8 19,5 9,4
3. bacthonmap 12-4-6(HOn/ra) 472 30 20,3 18,8 8,9

MpumeyaHue. HekopHeBble MOAKOPMKM NPOBOAWAN MPU 06LLEM pacxode paboyero
pactsopa- 200 n/ra.

Hanbonee BbicOKas npubaBka ypoxaliHOCTU KOPHEeNn04o0B bObina mony-
YyeHa npu npumMmeHeHun Bacthonuap 36 B go3e 10 n/ra, cogepxatiem 5 Muk-
p03neMeHTOB, KoTOpas cocTasuna 40 u/ra.

MpumMeHeHne ynobpeHunin Bacthonumap 36 n bacdonvap 12-4-6 B Hekop-
HeBble NMOLKOPMKW YBENNYMBANO cogep>kaHue caxapa Ha 0,9 - 1,4%. Bbl-
XOf, caxapa - KOMMEKCHbIA Hanbonee BaXHbI MOKa3aTeNb AeACTBUA faH-
HbIX YA06peHnin. Hanbonblumnii BbiIxod caxapa coctaBun 9,4 T/ra, KOTOpPbIV
6bin npu npumeHeHnn 60 T/ra HaBo3a + NnoPeoKiso u AByKpaTHO Mnop-
KOpMKK bactonmap 36 JkcTpa.
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B gpyrom npounssoacTBeHHOM onbiTe PYT1 «/IHCTUTYT NOYBOBEAEHUA U
arpoxMmum» C CcaxapHoi cBeknol ¢ rubpugom [ennoc Ha [AepHOBO-
noA30/MCTON NErkoCyrNMHUCTOM NoYBe Ha oHe BHeceHns 60 T/ra opraHu-
yeckmnx ypobpeHnii + N 130P8KI20 asykpaTtHble (B dhase 10 - 12 n 20 - 25
NNCTLEB) HEKOPHEBbIE NOAKOPMKM 6akoBoi cmeckblo bactonuap 36 dkcTpa
(N - 36,3; MgO - 4,3; Mn - 1,34; Cn- 0,27; Fe- 0,03; B- 0,03; Zn -
0,013; Mo - 0,01%) B go3e 6 n/ra + AOBb Bor - 15 % B fo3e 2 nfra n
6akoBoil cmecbto baconmap 12-4-6 (N - 12,0; P2D5- 4,0; KO - 6,0;
MgO - 0,2; Mn - 0,1; Cn - 0,2; Fe - 0,01; B - 0,02; Zn - 0,01; Mo -
0,005%) B po3e 6 n/ra + Conobop AP (B - 15 %) B gose 1,75 krira +
ALOB Mn (N - 9,8; MgO - 2,82; Mn - 15,3%) B go3e 0,35 n/ra nosblLa-
NN YPOXKanHOCTb KOPHEMNJIOA0B caxapHoli CBeKNbl Ha 44 1 79 u/ra coOTBeT-
CTBEHHO.

Tab6nwuy a4l. BnuaHue ypobpeHuit bacdonumap, ALOB n Connbop 4P
Ha ypoXKaliHOCTb KOPHEMN040B caxapHoli CBeK/bl

BapuaHT YpoxanHocTb MpunbaBKa K hoHy
1 60 1/ra + Ni2P&KiHn OH 594 -
2. Bactonmap 36 OkcTpa - 6 638 44

nira+ AAOB Bor - 2 nfra

3. bacthonmap 12-4-6 - 6 nira

+ Contobop AP - 1,75 kr/ra 673 79
+ AAOB M n-0,35 n/ra

MpumMmeyaHune. HekopHeBble NOAKOPMKMN NMPOBOAWN MK 06LLEM pacxode paboyero
pacTtBopa- 200 n/ra.

[iByKpaTHas HekopHeBas MoAKOpMKa CBeknbl bacdonvapom 12-4-6 - 6
nira + Conobop A - 1,75 + A4OB Mn - 0,35 n/ra no cpaBHeHuto ¢ ¢o-
HOM YBe/IM4YMBana ypoXXeLHOCTb KOPHeNno40B Ha 79 u/ra (Tabn. 41).

MpumeHeHne bacthonmapa 36 B covetaHnm ¢ ALOB Bor, a bachonunapa
12-4-6 ¢ gononHeHnem Conto6op AP n AAOB Mn nosbiWwanu BbIX04 ca-
Xapa Nno CpPaBHEHWI0 C ¢poHoBbLIM BapuMaHTOM Ha 7,5 - 9,7 u/ra coOTBeTCT-
BEHHO.

14. MPNTOBJIEHVE PABOYNX PACTBOPOB
MHOIMOKOMMOHEHTHbLIX MNKPOY AOEPEHNI

MHOrOKOMMOHEHTHbIE MUKPOYAOBPEHNs CofepXKaT MUKPO3NEMEHTbI B
(hopMe KOMMEKCHBIX COeAMHEHMIA Tvna xenatos. OHW 06/13a4al0T BbICOKOIA
YCTOWUYMBOCTHIO B LUIMPOKOM Anana3oHe pH, XOpoLlo pacTBOpUMbI B BOZE U
COYEeTalTCs C MECTULMAAMM, YTO 06ecneymBaeT TEXHONOTMYHOCTb UX Npu-
MEHEHWsl. TN CBOICTBA KOMIIEKCOHATOB OUYeHb BaXHbI A5 BOCMOMHEHUS
erunTa pasnyHbIX MUKPO3NEMEHTOB B PAaCTEHUSX MPU HEKOPHEBbIX
MOAKOPMKax B Nepuo Beretaluu.
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Mpn npurotoBneHUy paboumx pacTBOPOB C MHOFOKOMMOHEHTHbIMYU
pacTBopamy MUKPOYLO6pEeHMA eMKOCTb OMpbICKMBaTeNs 3ano/HAeTcs BO-
[0/ 1 B Hee [06aBNAIOT COCTaBNAOLLME B HMXKEYKa3aHHON nocneoBaTesib-
HOCTV Npun paboTe OMNPbLICKMBATENSA B PEXUME NepPeMeLINBaHUA:

- Kapbamug (Npu Heob6xoAMMOCTH)

- pacTBOpbl, HEOPraHWYeCKUX COMel MUKPO3/EMEHTOB WAWM PacTBOPbI,
CofiepXallime MUKPO3NEMEHTbl B (HOpPMe XenaTHblIX COefUHEHWA (KOM-
nnekcHoe MmMKpoyfobpeHue + Boga - 1:4)

- nectTuumg, pasbasneHHbI BOAOW COrNacHO UHCTPYKLMUN.

3atem pobasnseTcd Bofa A0 MOMHOro 06bema M MpUCTynawT K obpa-
60Tke MoceBOB. [pUroToBieHNe 6akKOBbIX CMECE peKoMeHAyeTCs NpoBO-
[OUTb HEMOCPEACTBEHHO Mepes UX BHECEHUEM.

[ng onpbICKMBaHUA MOCEBOB MWKPO3/IEMEHTaMW WCMOMb3YOTCA [fe-
thnekTopHble pacnbinutenu PO - 110-4 wnw wenesble PLL, - 110-4 n PLL, -
110-2,5. Mpwu BbIGOPE ONTUMABLHOIO CPOKa MPOBELEHNA HEKOPHEBOW MOf-
KOPMKM YUNTbIBAIOT He TO/MIbKO 61MON0rmyeckmne 0co6eHHOCTH NOTPe6HOCTM
KYNbTYpbl, HO W MOTOfHbIE YC/MI0BUA, TaK Kak BPeMs MOrJoWeHns pacre-
HUAMU MUMKPO3NEMEHTOB COCTaBnseT OT OAHOr0 A0 ABYX fHeil. He peko-
MeH/yeTCsi OMpPbICKMBaHWE MNPOBOAUTL Ha Cbipble WAW MOKPbITbIE POCOWA
pacTeHus U B YCNOBMAX WHTEHCMBHOrO CO/IHEYHOrO CBeTa. HekopHeBble
MOAKOPMKM MWUKPO3/IEMEHTaMW Nydlle NpPoBOAWTL B NocneobefieHHoe Bpe-
M WA B MaCMYpPHYIO norogy.

Mpwu BBefeHMN MUKpPO3niemeHToB B KAC ny4lle pacTBOPUTL UX CHavana
B BOJe, a 3aTeM BHOCUTbL B pacTBop 3aBofckoro KAC wnu pa3baBneHHOro
BOAOW 40 HE06XOAMMOr0 COAepXaHUa a3oTa Npu HEKOPHEBOW NOAKOPMKe.

Mpy OTCYTCTBAM Ha TapHOW 3TUKETKe PEeKOMEHAauWi Nno McnonbL3oBa-
HUI0 MUKpoyaobpeHus nam nectuumpa ¢ KAC Kaxablii KOMAOHEHT CMecu
LLO/MKeH NpoBepATbLCA Ha coBMecTUMOCTb ¢ KAC.

Mpu ncnonb3oBaHny MUKpoyfobpeHuin ¢ KAC cnefyeT yumTbiBaThb, 4TO
pactBopbl KAC MOryT Bbl3biBaTb MOSIBIEHNE OXXOrOB Ha JIMCTbAX, CTeNeHb
MOBPEXAEHNA KOTOPbIX 3aBUCUT OT KyNbTypbl, (a3bl ee pasBuUTUSA, [03bl
yA06peHNiA 1 NOrofHbIX ycnosumii. Hanbonee wnpokoe npumeHeHne KAC ¢
MWKPOYZ06PEHNAMY NONYUMUNO NPU BO3AENbIBAHUW 3EPHOBLIX KY/bTYP.
BbiCOKas BNaXKHOCTb M MHTEHCMBHAA COMHEYHas WHCONAUMA Hebnaronpu-
ATHbI Ana BHeceHUs KAC.

Mpn BHeceHMM ya06peHnii He0B6X0ANMMO MOCTOSIHHO CNeAnTb 3a LWnpKU-
HON 3axBaTa OMNpbICKMBaTeNnd. HegonycTumo Hannyme HeobpaboTaHHbIX
Nosoc Ha CTblKax [BYX CMeXHbIX MPOX00B, a Takxke - [ByKpaTHas obpa-
60TKa pacTeHWiA, TaK KakK 3TO MOXET BbI3BaTb MX OXOrn. He pekomeHayeT-
CA NPOBOAMTL NOAKOPMKY npu Temmnepatype Bbiwe 20 °C, a Takxe nocne
[OXAA, Tak Kak B pesynbTaTe cMelnsaHus Kanenb KAC ¢ Bogoi ysennyu-
BaeTCs Nuowafb KOHTaKTa yaobpeHus € IMCTOM, YTO BefeT K YBEeNNYEHUIO
BEPOATHOCTU OXOroB. N5 CHMXeHNS 0XKOroBOro AelicTBus BHeceHne KAC
nydie npoBoAuTL nocne 15 4, Tak Kak B BeHepHee 4yacbl ¥ HOYbLIO a30T Mo-
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rnoTaeTcs Mef/eHHee. Bo n3bexaHue CUbHbIX 0XOroB pacTeHuii KAC
HeobxoaumMo pa3baBnATb Bogol 1:3 n 6onee. Mpy NPUroToBEHNN 6aKOBbIX
CMeCeii crieflyeT CTporo 3biepXunBaTb PeKOMeHZyeMble [03bl a30Ta, MUK-
pO3/1eMeHTOB, MeCTULMNAO0B, PEryNATOPOB pocTa. bakoBble CMecn roToBATCA
HernocpefCTBEHHO Mepef BHECEHWEM M XOPOLLO MepemelunBaloTcs. B 3aBu-
CUMMOCTM OT [,03bl pacxof 6akoBoi cmecu coctaBnset 200 - 300 n/ra.

15. XAPAKTEPUCTUKA MUKPOYIOBPEHWIA

B Pecny6nuke bBenapycb noTpe6HOCTb B MUKPO3NEMEHTax Y[A0B/ETBO-
psieTca 3a CYET MCMOMb30BaHUA CNeAyrLWmnX MUKpoyaobpeHuii (Tabn. 42),
KOTOpble MOFYT MCMOb30BaTLCA A/ 6aKOBbIX CMeCeld.

Ta6nuuya 42. CoctaB MUKPOYLOGPEHUA

Koathdmum- MpepenbHan
M eHTbI Mnepe- Cofiep)aHne  pacTBOpPMMOCTb
MKpO-
Mwkpoygo6p eHus cueTa ane- MWKpO3/e- B 11 BogHOrO
3N1eEMeHTbI
MeHTOB B MeHTa, % pacTsopa npu
ypobpeHnmn 20°C, r
Cn Megb cepHoKucnas 4,00 25,0 150
(CusS04 5HD)
B BopHas kucnota 5,78 17,3 45
(H3BO3)
Zn LIMHK CepHOKWCAbIi 4,52 22,0 360
(ZnS047H,0)
Mo MonubégaT aMMoHNS 1,92 52,0 300
((NH46Mo™ 244HD)
Mn MapraHe, 4,39 22,8 380
CePHOKMCAbIN
(MnS044HD)

Mpu NpuroToBneHUn paboymx pacTBOPOB ChefyeT Y4YUTbiBaTb pacTBo-
pMMOCTb MUKpOyaobpeHun (Tabn. 42). B nocnefHee BpeMsi Hapsgy C npo-
CTbIMU MUKPOYLO6PEHMAMY LUMPOKOE PacrnpocTpaHeHne Mofyyuan xenat-
Hble N OpraHo-MWUHepasbHble COEAUHEHWUS MWKPO3NeMeHTOB. MuKpoane-
MEHTbI-MeTaNbl B HOBbIX YA0OPEHUAX HAXOAATCH B POPME KOMMIEKCHbIX
COoeMHEeHW TuNa xenaToB. KoMnaekcoHaTbl MeTanioB 061a4atoT BbICOKON
61010 MYeCKoli aKTUBHOCTbLIO, YTO MO3BO/ISET pacCMaTpuBaTh UX He TOJb-
KO Kak COefMHeHUs, obecneynBaioLL/e BbICOKYH AOCTYMHOCTb A/ pacTe-
HWI MWKPO3/IEMEHTOB, HO 1 KaK OfHO M3 CPeACcTB perynupoBaHus (husmo-
NOro-6MOXNMNYECKNX TMPOLLECCOB B pacTeHWsX, CNOCO6GCTBYHOLMX MOBbI-
LIEHVNIO YPOXKANHOCTW M KayecTBa MpOAyKumu. W3 3aperncTpmpoBaHHbIX
YL00PEHN MOXHO MPUMEHATL CrefytoLume.
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«MUKOM» - KOMMJIEKCHOE MUKPOYA06peHne Ha ocHoBe xenatos. lMpeg-
CTaBnsieT coO0M XNAKNA KOHLEHTPAT MUKPOo3anemeHToB (pH pacteopa 7,65,
maccosas fgond uuHka 3,22, mean - 1,58, 6opa - 0,28 n monnbaeHa -
0,1%). Mpwn HeKopHeBOIA NogKopMmke 2,5 n «MuKoma» pa3BoANTCA BOAON 13
pacueTa 200 n/ra. M0oXKHO MCNOMb30BaTh COBMeCTHO ¢ KAC.

«Butamap-3» - XWAKUIA KOHLEHTpPAT MWUKPO3NIEMEHTOB C 6uonoruye-
CKUM CTUMYNATOPOM pocTa - rugporymatom. B 1 nntpe «Butamapa-3»
cofiepXkatca crefytolime KOMNoHeHTol: MgS04 7HD - 220 r, HB03- 20
r, ZnS04 7HXD - 20 r, MnS04 4HrO - 120 r, CuS04 5H2 - 260 r,
(NHH6Mo 214HD 10 r, FeS047HAD - 120 r, cone Mopa (NH42S04
FeS046H2 - 10T, rymarel 50 mn.

Mpy HekOpHEBOW MOLKOPMKE PacTeHUin 1/MTP KOMMIEKCHON0 MWKPO-
ypobpeHnsa «BuTamap-3» pasBOAWTCA BOAON WM CMECb0 C Kapb6amMuaom
(6%), nnn gpyrum asoTHbIM yao6peHnem (KAC) u3 pacyeta 200 - 300 nnT-
poB. MNpefHa3HaYeHo A9 3epPHOBbLIX KY/bTyp.

B Benapycu B nocnefHee Bpems 3aperMcTpypoBaHbl HOBble yA06peHns
AJ0B, bacthonmap n Contobop Ad, cogepxalime Makpo- 1 MUKPO3SIEMEH-
Tbl B COOTHOLUEHWM COOTBETCTBYHOLLMM 6MOOTNYECKO MOTpe6HOCTN OT-
[eNbHbIX KynbTyp. Ypobpenusi npoussogutcs ¢upmoin ALOB (MonbLua)
no NuueH3un komnaHum BAC® 1 NocTaBnslTCA B BUAE BOAHbLIX KOHLEH-
TpaToB, KpoMe TBepAoro ynobpexnus Contobop Ad (Tabn. 43). Ana Hekop-
HeBbIX MOAKOPMOK 3epHOBbLIX Ky/nbTyp B [Mofblie MPOM3BOAUTCA U KOM-
NIeKCHOe YA06peHne «3KONCT-3».

Tabnwnuya 43. XapakTepucTuka MUKpoyfo6pennii, nponssoanmbix B Monblue

HanmeHo- CocTaB yfo6]peHwii, %

BaHue N P05 K2 MgO Mn  Cu Pe B Zn Mo
Bacgonnap 36,3 } 43 13 027 003 003 0013 0,01
36 JKkcTpa
gjccbonmap 34,6 . 0,65 013 013 n R R -
Bacconnap 120 40 6.0 02 02 00l 002 001 0005
12-4-6 ’ ' ' ' o0z oo ' '
6Ealcg)cénmap 6,0 120 6.0 001 00l 001 00l 001 005 0005
ALOB Mn 98 - - 2,82 153 - - - - -
ALOB Cu 9,0 - - 3,0 - 6,43 - - -

AJOB Zn 9,0 3,0 - - - 6,2

ALOB Bor - - - - - 150

Contobop 175

Ao ' ' ’ ) '

3KonncT-3 10,5 . 51 25 005 045 007 038 0,19 00016

MpumeyaHmne: YnakoBka yaobpeHuii - nnactmaccoBble 20-NMTPOBbIE KAHUCTPbI.
*TBeppoe yfo6peHMe, XOpOLLO pacTBOPUMOe B Boge (MeLLKn no 25 Kr)
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B xunakux ygobpenunsx ALOB 60p cofepXmMTCca B OpraHo-M1UHEpPanbHo
thopMme, Mefb, LMHK, MapraHew, - B (hOpMe XenaTHbIX COeAUHEHW.

XenaTHble U OopraHe-MuHepasibHble COeAMHEHUA MWKPO3/1EMEHTOB [10-
pOXe BbILLIENePeYNCeHHbIX (HOPM MUKPOYZ0OPEHN, N NCMONb30BaHME KX
06ycnaBnmBaeTca PUHaHCOBLIMU BO3MOXHOCTSIMU XO3SIACTB.

COLEP>XAHVE

BBEIEHMIE. ...ttt ettt h Rt b bbbttt een 3
1. dusmonornyeckas ponb U NOTPeGHOCTb CellbCKOX03ANCTBEHHbIX Ky/bTYp B MUKPO-

afleMeHTax
O3nMas nweHnua.
O3nmMasa TpUTuKan
Aposas TpUTHKae

13. CaxapHast cBeKna....
14. MpUroToBneHNe PaboUNX PacTBOPOB MHOFOKOMIMOHEHTHBLIX MUKPOYA0BPEHWIA.
15, XapaKTepucTrKa MUKpPOYA06peHWIA. ..
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