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VK 631.84:633.11"324": 631.445.24 C. . JlacTouknHa
K. C.-X. H.
Benopycckas rocyiapcTBeHHas CEIbCKOXO03HCTBEHHAS aKaIeMUs

JPPEKTUBHOCTb NPUMEHEHUA ASOTHOIO MUTAHUA
NnPU BO3OENbIBAHUXA O3UMOU MNMLLUEHULbI
HA OEPHOBO-NANEBO-NMOA30JIMCTON NOYBE

B cmamwe npusedenvt pesynomamol uzyuenus 3Q@hexmueHocmu azomuuix HOOKOPMOK 8
nocesax 03UMOU NUEHUYbl NPU PA3HOM NIAHUPYEMOM DAHHEBECEHHeM 3anace MUHEPAIbHO20
asoma 6 0-60 cm cnoe O0epHOBO-NANE60-NOO30MUCHON  JE2KOCYSTUHUCMOU HOY6bl 6
PpanHeseceHHUl nepuoo.

Yemanoeneno, umo  npooykmusnocmv  osumoti  nwenuyvl  copma  Kanwviiauxa,
6030€1bI6AeMOU HA OePHOBO-NALEE0-NOO30IUCMOU JIe2KOCYIUHUCION NOY6e NOCIE 03UMO20
panca, 3a6ucena Kak om ypOoGHsi PAHHEBECEHHEe20 3andcd MUHEPAbHO20 A30Mda 6 nouee, max u
om  OONOTHUMENLHBIX A30MHbIX NOOKOPMOK, GHECEHHbIX 6 a3y KoHey KyWeHUs-Hauao
mpybkosanus u 6 ¢asy grazosoeo nucma.

Buisigneno, umo naubonee s¢hghpexmueno 6030envléanue 03UMOU NUEHUYbL BPU NIAHUPYEMOM
PaHHegecerHeM 3anace MuHepabHo2o azoma 6 0—60 cm croe nousel 180 ke/ea ¢ 0gyms (1-i u 111-11)
HOOKOPMKAMU  A30MHbIM YOobpeHuem 6 dosax 30 ke 0.6./2a. Ilpu maxux ycrnosusx azomHoz2o
NUMAaHUsi  CpeoHsisl  YpoodicatiHocms  3epHa  cocmasuna 7,0 m/ea, ommeuenvl MUHUMATbHbIE
onepeozampamul (334,6 Mlic/y) u maxcumanvhviii 6uoonepeemuveckul kodgguyuenm (4,92),
nonyyena Haubomvwas —eeauyura uucmozo ooxooa (210,96 USD/ea) u  maxcumanshas
penmabenvrocms (104 %).

Ilpu 6oxee evicokom yposne pannesecenne2o azomuozo numanus (200 ke/2a) ommeueno
CHUDICEHUE YPOIICATHOCTU 3ePHA.

Knwouesvie cnosa: osumas nuenuya, 0epHo8O-naile80-nOO30IUCTAS NeSKOCY2IUHUCTAS
nou6d, PAHHEeBECeHHUI 3aNac MUHEPAILHO20 A30Md 8 NOYEe, A30MHbLE YOOOPEHUS.

IMocTaHoBKa MPoGIEMBI

HayuynsiMu  uccnegoBaHMsIMM M TPAKTUKOH  CEIBCKOXO3SIMCTBEHHOTO
MIPOU3BOJCTBA JOKA3aHO, YTO IMOJYYCHHE BBHICOKOM YPOKaMHOCTH O3UMBIX KYJBTYp C
XOPOIINM KaueCTBOM TOBApPHOW MPOMYKIIMH HEBO3MOXKHO O€3 IMPHUMEHEHHs a30THBIX
ynoopenuii. [loaToMy Ba)KHO 3HATh HE TOJIBKO KaK Pa3lUYHbBIC a30THBIC IMOJKOPMKH
BIUSIOT Ha BEIUYHMHY ypOXKas, HO W KakOBa DKOHOMHYECKas 3PPEKTUBHOCTh HX
npuMeHeHus. Kak mpaBuiio, Jisl OIEHKH WCIOJIB30BaHHUS MUHEPAIBHBIX yI0OpeHMH
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3€PHOBBIMH  KYJIBTYPaMH OIPEIENSIOT MX OSKOHOMHYECKYI0 U HHEPTreTHUECKYIO
3¢ GEKTUBHOCTD, YTO TIO3BOJISIET MTOBLICHTH OOBEKTHBHOCTS BBIBOIOB [1, 2, 5, 6 ,7].

B ucrounukax Hay4HOH JIUTEPaTYphl BCTPEUYAIOTCS CBEICHUS YTBEPAKAAOIINE, YTO
00 3 PEeKTHBHOCTH a30THBIX yI0OPEHUH MOKHO CYJUTh MO pacyeTaM 3HEPreTUYeCKOM
3¢ (EeKTUBHOCTH, KOTOpas 4YacTo HMeEeT Oojee OOBCKTUBHOE H JIOJTOCPOYHOE
IIPEICTaBICHUE, YE€M 3KOHOMHYECKas OleHka. Tem Oojee 4TO B COBPEMEHHBIX
YCIIOBHUSIX OCHOBHOW IIeNbl0 SHEprodpdekTHBHONH MOMUTHKH arponpOMBIILIEHHOTO
kommiiekca  PecriyOnmuku  bBenmapyck  ABnsieTcss  CHIDKEHHE — SHEPrOEMKOCTH
CEJIbCKOXO3SIMICTBEHHOM MPOIYKIIMH C TIOCTETIEHHBIM BBIXOJIOM Ha YPOBEHb TOCY/IapCTB
EBpomneiickoro Coroza [4, 8, 10, 11]. Tem He MeHee WMEHHO IIOKa3aTEIH
9KOHOMHUYECKOH 3()(hEeKTUBHOCTH MO3BOJISIIOT CyIUTh BO YTO OOXOAMTCS IIPOU3BOACTBO
TOTO WIM HWHOTO BHAA NPOAYKLUWH, HACKOJIBKO 3TO BBITOAHO B KOHKPETHBIX
SKOHOMHUYECKUX YCIOBUSAX. IIpy 3TOM NOBBIIEHWE YpPOXKAUHOCTH — BaXKHEHIIMN
(akTOp CHIKEHHS 3aTpaT Ha €AMHUIY NPOAYKIMU (CHMKEHHE CeOECTOMMOCTH, POCT
npuObLTH U peHTabenbHOCTH, U 1p.) [2, 3].

AHaJM3 NOCJIeTHUX HCCIEeOBAHUI U MyOIuKau i

B coBpeMeHHBIX YCIIOBHSX IEpe]] arpONPOMBIIIICHHBIM KOMITIIEKCOM PecryOnnku
Benapyck cTosST IBEe OCHOBHBIE 3aJayH: MOJIy4yaTh BBHICOKUE M CTaOWJIBHBIC ypOXKau
CEIbCKOXO3IHCTBEHHBIX KYJIBTYP U MPU 3TOM CHU3UTH CEOECTOMMOCTh MPOAYKIMH [8,
10, 11]. B cBs;3u ¢ 3THM Bce Ooublliee 3HAUYEHHE, OCOOEHHO TPH BO3CIBIBAHUU
O3MMBIX 3€PHOBBIX KYJIbTYp, MPUOOPETAIOT MOYBEHHAS W PACTUTEIbHAs a30THBIC
IMarHOCTUKH. McciaenoBaHMsIMM B 3TOM HAIpaBJIeHUM 3aHUMAINCh TAKHE BUIHBIC
yuensie bemapycu: Cemenenko H. H., BepectoB . U. u nmpyrue [9]. Ommako,
HECMOTPSL Ha P/l YCTAaHOBJICHHBIX 3aKOHOMEpHocTel, onHu y4ensle (Cemenenko H. H.,
Henncosa A. 3., Kop3yn A. 1'.(1988-1989 rr.)) cumrator, 9ro oTOOp Mpob ClieayeT
npoBoguth B 0-40 cM crmoe mouBeHHOro mnpodmis. B To Bpems kak apyrue
(IIagpan C. A., Tapmamos II. U., TTupoxenko I1. C. (1989 r.), Kopenskos JI. A.,
Topukos B.E., I'aiic M. A. (1990 r.), Jlapuonosa H. B., I'ymun 1. U., Ctpoxyn H. H.
(1991 r.)) pexomMeHayIOT OTOMpPATH TMPOOBI ISl OMPEIEIICHHS 3aacOB MUHEPAILHOTO
azora B 0-60 cm cnoe mouBel. B wactHocTH, B 90-€¢ TOIBI MpPOLLIOTO CTOJETHS B
yenoBusix YO BI'CXA noa pykoBoactsoM I1. M. IllepcHeBa NpOBOAWINCH OMNBITHI 110
W3YYCHHIO B3aMMOCBSI3M MEXIY YPOXKAMHOCTBIO 3€pHAa O3MMOH IMIIEHHUIBI U 3aIacoM
muHepanbHoro azora B 0-20, 0—40 u 0-60 cm cmosix mouBel. B pesynbrare 3THX
WCCIIe/IOBAaHNH BBIsIBIICHa HanOoJiee CHIIbHAs B3aWMOCBSI3b C 3alaCOM MHHEPATBHOTO
azota B 0—-60 cM cioe OYBHI.

eap, 3a1a4u M METOAUKA HCCJIETOBAHUI

Uccnenosanus mnposoaunuck B 2005-2008 rr. Ha Tepputropun OpiiaHCKO-
l'opeuko-McTHCIIaBCKOrO MOYBEHHOTO palloOHa, B YCIOBHSX JIEPHOBO-IIAJIEBO-
MOJ30JMCTOM IOYBBI, PA3BUBAIOIIEHCS Ha JIECCOBUAHBIX JIETKMX CYIJIMHKAaX,
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MOJACTUIaeMBIX ¢ TIyouHbl okono 0,5-1,0 M MOpPEHHBIM CYTJIMHKOM C TPOCJIOHWKOM
MecKa Ha KOHTaKTe, JIETKOCYTJIMHUCTOM, CpeIHEOKYIbTypeHHOU. IlouBa OMBITHBIX
YJaCTKOB XapaKTepu3oBajach ONM3KOW K HEHTpanbHOW peaknuu cpenpl. OnHa
cogepxana 1,74-2,56 % rymyca, 151-181 mr/kr noaBmKHBIX coeanHeHnit Gocdopa n
100-166 Mr/kr HOJBMKHEIX COSIUHEHUN 0OMEHHOTO Kanmus. MHIEeKC arpoXuMHYeCKOM
OKYJIbTYPEHHOCTH IMO4BBI ObUT B mpeaenax oT 0,65 mo 0,72. [To stum mokazareasm
MTOYBBI HCCIIEYEMBIX YYaCTKOB OTHOCHJIMCH K CPEIHEOKYIBTYPEHHBIM.

OOBeKTOM HCCIeIOBaHUH SIBIISUIACH O3MMAas MILIEHHUIA CPeAHECTeOe HOro copra
Kanbuisitnka. Ha MOMEHT 3akiiaJIku OIbITa B CTPYKTYpE IOCEBHBIX IUIOMIANEH IO
Morunésckori obnactu copt Kamsursaka 3anmman 50-55 %. Hopma BeiceBa cemsiH
03MMOM TIIEHUIBl COCTaBWJIA 5 MIIH BCXOXHX CeMsH Ha Tekrtap wminu 250 kr/ra.
[IpenuiecTBEHHUK — O3UMBI paric.

OmnpIT OBUT 3aJ105KEH HAa TEPPUTOPUN YUEOHO-OMIBITHOTO X03sICTBA
YO BI'CXA B paiioHe HaceleHHOro myHKTa A. Ky30BHHO MO cXeMe, IPEACTaBICHHOH B
Tabmure 1.

Tabauya 1. Cxema Moj1eBOTr0 ONBITA HA IKCIIEPUMEHTAJIBHBIX YYaCTKAaX

IInanupyemMble paHHeBeCEHHHE Jl03b1 a30THOTrO y100peHus,
®DoH, 3amacbl MHHepaJILHOT0 a3oTa B 0— KI JI.B /Ta
Kr/ra 60 cm cioe mouBbl (NMuH. + Nya.), | BTopasi a30THasi | TpPeThs a30THas
KT JI.B /Ta MOIKOPMKA TOIKOPMKA
be3 a3oTHBIX yo0peHuil (KOHTPOJIb) - -
*Ni20 N3o -
N3o N3o
*N140 N3o -
N3o N3o
N14Pso K120 o —
*N16o N3o -
N3o N3o
*N1go N3o -
N3o N3o
*N2oo N3o -
N3o N3o

[pumeuanue: * — co3gaBaics ¢ IMOMOLIBIO TIEPBOH a30THON MOJKOPMKH B PAHHEBECEHHUIT
HEepUos.

OOmas miomanas omneita — 1872,6 Mz, mwiomans aeadaku — 20 M2, OOKOBEIE
3amuTHEIE 1ojockl — 0,5 M2, KOHIIEBBIE 3ALIUTHBIE TOJNOCH — 2 M. IToBTOPHOCTH
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BapMaHTOB B OIBITC — YETHIPEXKpaTHas. B KkadecTBe MOAKOPMOK HCIOIh30BAIACH
amvuaunas ceaurpa (NH4NOz). KonTpomsHeiM 6T BapraHT 6€3 BHECEHHS a30THOTO
ynoopenus (N14Ps0K120). B kauecTBe MuHEpaIbHBIX YI0OpEHH B OCHOBHYIO 3aIlpaBKy
OCCHBI0O Ha BCEH IUIONIANM OMNBITHOTO Yy4YacTKa BHOCHIM aMMOHH3MPOBAHHBIN
cyneppocdat (30 % P,Os u 7 % N) u xmopuctsrii kanuii (60 % K,0).

Jlo3a mepBoil paHHEBECEHHEW a30THOW MOAKOPMKH PaCCUUTHIBAJIACh C y4ETOM
3armacoB MUHepalibHOTO a3ota B 0—60 cM citoe mouBkl o hopmysie, mpeatoxkeHnon H.
H. Cemenenko [9]:

Nya. = Nonrt. — Ngakr.,

rae Nya. — 103a a30THOTO yioOpeHusi, KT J1.B./Ta;

NornT. — onTUManbHOE COIEpKaHNUEe MUHEPATbHOTO a3oTa B 0—60 cM ciioe MOYBHI,
Kr/Ta;

NdakT. — pakTrdecKoe comepkaHue MUHEpPaIbHOro a3ota B 0—60 cM cjioe MouBHI,
Kr/ra.

C momoImpi0 MepBOH a30THOW MOJKOPMKH B PAHHEBECEHHHWH IEPHOI B TOCEBaX
03UMOH MIIEHUIIBI CO3/1aBaJOCh MATh YPOBHEH TUIAHUPYEMOTO 3araca MHUHEPAIBHOTO
azota B 0—60 cMm cioe moussl: 120, 140, 160, 180 u 200 xr/ra (tabauma 1). Ha sTux
YPOBHSX a30THOTO MUTaHUs u3ydanach d¢dextuBHocTh nByX (II-i m III-i) a3oTHBIX
MOJTKOPMOK, KaXkaast B o3¢ azota 30 Kr J1.B./Ta.

PaHHEBeCEHHIOI0 TOJKOPMKY O3MMOW TIIICHUII MPOBOJMIN IIOCIE OKOHYAHUS
MOBEPXHOCTHOTO M BHYTPHUIIOYBEHHOTO CTOKa W30BITOYHOW Biard. B 310 Bpems
pacTeHMs Hayalld aKTHBHO BEreTHPOBaTh, a CPEIHECYTOUHAs TeMmIepaTypa Bo3ayXa
npeBbiciiia +5°C. Bropas a3oTHas mogKopMKa MpoBoOAMiIach B (pa3y KOHEI KyIIeHUs—
Havyalo TpyOKoBaHWs (cTeONeBaHUs), IMepea TOSBICHHEM NepBOTO y3ma. TpeThs
a30THas MMOJIKOPMKa NpoBoaMiIack B asy ¢arosoro nucra.

Panneli BecHOI, B Iepro;] Hauala BECEHHEW BereTaluy, OTOUPaIl MpoObl TOYBEI
JUTSL OTIpefieNieHus 3amacoB MUHepanbHOro azora B 0-60 cm cmoe. [Ipu sToM otGop
po0 TOYBHI IPOBOIUIICS OYPOM JTHATOHAIBHBIM CIIOCOOOM MOCIOHHO B TPEXKPATHOM
MMOBTOPHOCTH: ISl TAXOTHOTO CJIost O4BkI — B ¢iioe 0—20 cMm; nognaxornoro — 20—40
cM U oTaenbHO B cioe nouBbl 40—-60 cm. Ha ocHOBaHMU pe3yibTaTOB MOYBEHHOU
JTUATHOCTHKH, TIPOBEJCHHON B PaHHEBECEHHWH TMEPHUOJ, OBLTH PACCUUTAHBI TO3BI IS
MepBoi paHHEBECEHHEW (NMpPUMEHSIEeMON TIociie TEepe3UMOBKM IIOCEBOB) a30THOM
MTOKOPMKH (Tabmuma 2).

Yxon 3a moceBaMH O3MMOHM TIIIEHUIBI BKIFOYANI: ONPHICKMBAHHE ITOCEBOB
repounuaom «Jleraro mmoc» B nmo3e 0,7 n/ra (OoceHBIO JO BCXOIOB), 00pabOTKY
¢yarunaom «Pekc lyo» B no3se 0,5 n/ra (B ga3y (haaroBoro JucTa-KoJOMICHHUE).
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Tabnuya 2. J103b1 a30THBIX YI00peHHI,
BHECEHHBIX 32 BereTaluio pacTeHui

A30THBIE MOJAKOPMKH, KT 1.B /Ta.
Don, 2006 1. 2007 r. 2008 1. Beero asora
Kr/ra (B cpeanem),
1% | o | 3| Beero | i | 5| g |Beero | .|, | 5| Beero | Kr A.B./ra
asora asora asora
37 37 25 25 72 72 45
37 |30 67 25 | 30 55 72 | 30 102 75
37 |30 |30 97 25 | 30| 30| 85 72 | 30| 30| 132 105
57 57 45 45 92 92 65
57 |30 87 45 | 30 75 92 | 30 122 95
57 |30 |30 | 117 | 45 | 30| 30| 105 | 92| 30| 30| 152 125
77 77 65 65 112 112 85
N}é“PGO 77 130 107 65 | 30 95 112/ 30 142 115
120
77 |30 |30 | 137 | 65 | 30| 30| 125 | 112| 30| 30| 172 145
97 97 85 85 | 132 132 105
97 |30 127 | 85 | 30 115 | 132| 30 162 135
97 |30 |30 | 157 | 85 | 30| 30| 145 | 132| 30| 30| 192 165
117 117 105 105 | 152 152 125
117 |30 147 105| 30 135 | 152 30 182 155
117 |30 (30 | 177 | 105| 30| 30| 165 | 152| 30| 30| 212 185

HpI/IMeLIaHI/IGZ *—C IIOMOIIBIO HepBOﬁ paHHeBeCGHHeﬁ a30THOM NOAKOPMKH B Havalie
BCrerauuu paCTeHI/Iﬁ CO31aBaJIUCh U3YYaCMbIC 3allaCbl MUHEPAJIBLHOI'O a30Ta B 0-60 cm crmoe
IIOYBBI.

Y6opka 03MMOM MIIEHUIBI TPOBOANIACE B (pa3y IOJIHOTO CO3PEBaHUS KYJIbTYpHI.
YpokaiHOCTh 3€pHA YYHTHIBaJach B (ha3e IOJHOM CIEIIOCTH, NEPECUYUTHIBANIACH Ha
100 % umcroTy M mpUBOAMIIACH K CTaHAAPTHOH 14 % BIaKHOCTH.

Bce mnoneBble u jabopaTopHbIE MCCIEIOBaHUS IIPOBOJWINCH — COIVIACHO
OOWIETIPUHATEIM METOANKAM. ATPOXUMHYECKUE aHAIN3bl BBIIOJHEHB! B COOTBETCTBUU
c neiictyronmu 'OCTamu. DxoHOMUUecKas 3 GEKTUBHOCTh pacCUUTaHa COTJIACHO
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MeToauke, pazpaborannoit B HUI'TIUIIA Benapycu, mo ypoBHio neH Ha 2015 1., npu
3TOM IIEHHI B AOJIAPOBOM SKBHBAJICHTE YKa3aHbI 1Mo Kypcy HamnonanmsHOTo 6aHKa Ha
naty 31 nexabps 2015 1.: 3aKyImmovHast IieHa Ha 36pHO 03UMOM IIICHUITBI 2-TO Kilacca —
119,05 USD/t, 3-ro kmacca — 111,11 USD/t, 4-ro kmacca — 97,35 USD/t; ctoumocts
1 T ¢pusnueckoit Maccol a3oTHOro yaoopenus — 184,79 USD, kanuitHoro ynoOpenus —
65,24 USD, dochoproro — 346,30 USD; cTOMMOCTh TPaHCIOPTHPOBKHA W BHECCHHS
1 T dusmdeckoit Maccel MUHepanbHBIX ynoopenuit — 3,36 USD; croumocTth yOOpKH U
JIOpa0OTKY MPUOABKU YPOKANHOCTH 3epHa 03uMOl mmenunsl — 15,87 USD/T.

Pe3yabTarsl ucciae10BaHUui

B mHammx wuccrnemoBaHusAX 0OmMe SHEpro3arpaThl BO3pacTAd IO  Mepe
YBETUYEHHsI IJIaHUPYEMOT0 paHHEBECEHHETo 3amaca MHHepajibHOro a3ora B 0-60 cM
CJIO€ MOYBBI M KOJIMYECTBA AOMOJIHUTENBHBIX a30THBIX MOJAKOPMOK. MakCHMaIbHBIM
(15294,5 M/Tx) 3TOT moKa3areib ObUT B BapHaHTE C IJIAHUPYEMbIM PAaHHEBECEHHUM
3armacoM MuHepajibHoro azora B mouse 200 kr/ra ¢ aymsa (II-it u II-if) asoTHBIME
nogkopMKamu (tabnuna 3).

[Mokazarenn »dHEpruu, cojaepKalyecss B TpuOaBKe YpOXKaWHOCTH 3€pHa,
YBEIMYUBAINCH 1O BapHaHTa C IUIAHUPYEMBIM PaHHEBECEHHUM  3alacoM
MuHepanbHoro azora B 0-60 cMm cioe moussl 180 kr/ra. Ha 3Tom ypoBHE a30THOTO
nutanus (180 kr/ra) ¢ neyms (1I-it u I11-i) momkopMKaMu a30THBIM YAOOpPEHHUEM ITOT
mokasarenb Obul HauOousbiimM — 64687,8 MIx. Heckonbko uHas 3aKOHOMEPHOCTh
BEISIBJICHA 110 YJIENBHBIM DHEPro3arparaM: C KaXIbIM pPaHHEBECEHHHM 3aracoM
MuHepanbHoro a3ora B 0-60 cM ciioe mouBkl (kpoMe ypoBHS 200 Kr/ra) mMpoMCXOIUII0
YMEHBIIICHUE JAaHHOTO IMoKa3aTelis (Tabnuia 3). Tak, Ha YPOBHSAX a30THOI'O IMHMTAHUS
120, 140, 160 u 180 kr/ra 4eTKO MPOCMATPHUBANIACH TCHICHIINS K CHIKSHHIO YISITbHBIX
DHEPreTHYECKUX 3aTpaT Ha MPOU3BOJCTBO W NMPHUMEHEHHE KOJMYECTB MHHEPAITBHBIX
TyKoB — 544,9; 440,3; 378,5 u 355,4 M/I/11 COOTBETCTBEHHO M3Y4aeMbIM YPOBHSIM
A30THOTO MUTaHHS. AHAJIOTUYHAsA 3aKOHOMEPHOCTh MPOSABIIIACH U MPHU TOCIETYIOIINX
(I1-i1 u I11-i1) a30THBIX TOJKOPMKaX.

KoaddunueHTsl 3HEprooTauy B HANIMX UCCICIOBAHUAX OBLIU OOJIbINE SIUHUIIBI
W BapbUpoBaJn B nipeenax 2,49-4,92. 3to yka3plBaeT Ha TO, YTO a30THBIE YAOOpEHHS
WCTIONB30BAMACEh A(PQPEKTUBHO W WX TNPUMEHEHHE O]l O3WMYIO TIICHHUILY, C
SHEPreTHYECKOW TOYKH 3pEHUs, SBISUIOCH OmpaBAaHHBIM. [lpm 3TomM Hambombmias
sHeprooTaaya (4,92) ormeueHa Ha ()OHE BTOPOW a30THOM MOJKOPMKH B BapUaHTE C
TUTAaHUPYEMBbIM PaHHEBECEHHHUM 3allacoM MUHepalibHOro a3ota B mouse 180 kr/ra. Ha
aToM ypoBHe azorHoro mmTaHus (180 xr/ra) ¢ myms (II-it u IlI-if) azoTHBEIMEI
MOJIKOPMKaMH OTMEUeHa camasi OoJibliias npubaBka ypoxaiHocTu 3epHa (3,93 1/ra) u
MaKCHUMaJbHOE COJCpKaHWe JdHepruu B dTol mnpubaBke (64687,8 M]Ix).
Koaddumments! sneprerndeckoit 3¢ (heKTHBHOCTA HaXOMMIUCH B mpenenax ot 0,64 mo
1,22 (tabmmma 3). [Ipu aToM, B BapraHTaxX ¢ paHHEBECEHHMM 3allaCOM MHHEPAITEHOTO
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azora B mouse 120, 140, 160 u 180 kr/ra 0TMEYaI0Ch CHIKECHUE TOr0 MOKA3aTeNs, B
TO BpeMs Kak Ha ypoBHE a30THOro nutanus 200 Kr/ra, Ha000POT, MOBBILICHHE.

Tem He MeHee, C TOYKH 3pCHHUSI dHEpreTHYeckod 3(Q(QEeKTHBHOCTH BapHaHT C
IUTAHUPYEMbIM PAaHHEBECEHHUM 3allaCOM MHHEPaIbHOro a3oTa B mouBe 180 kr/ra c
oxHo#t (II-i1) a3oTHOHM moAKOpMKOW sBNseTcss Oonee ompaBaaHHBIM (Tabnuua 3), Tak
KaK B 3THX YCJOBHAX OTMEUEHBI HE TOJIbKO HAWMEHBIIHE yJeNbHbIE YHEepro3aTrparhl
(334,6 M]Tx/11), HO 1 caMast GosbInast sHeprootaada (4,92).

Tabruya 3. JnepreTuyeckas 3(pGpeKTHBHOCTH BO3EIbIBAHUS 03UMOi
NIIeHUIbI PH PA3HBIX IVIAHHPYEMBbIX PAHHEBeCEHHHUX 3amacax
MHHEPAJIbLHOT0 230Ta B MOYBE

OCHOBHAas! MPOYKIMS 03MMOii MIEHUIbI (B CPeHEM
IL1annpyemeie 32 2006-2008 rr.)
pAHHeBeCeHHHe
3anachbl - = g ;’, E ) . = = =\i
MHHEPAJIbHOIO Bueceno < E EE = 2= % gg o B E E g5 ]
a3ora BCEro 58:,523?55 ”&g Z5= 5 2g¢8/ag
nocoew | wom (SEEFEZEEZE|c7E|ECE| 5|ELE|EE
cl10e MOYBbI kras/ra |5 § 2 § Eg E g 2= § §§ 2 g“:’ AR
(Nwun. + =2=g 28882 8¢ |»57| 22582
Ny, kr 1.8 “SHEETT| Ee | B | S |2Eg| E
/ra O = 8 ) g
Pon 33(?1'61:’])1)( - - - - - - -
(N14P60 KIZO) yIIOﬁpeHI/Iﬁ
N120 45 0,68 3705,5 11192,8 | 544,9 |3,02 1,00 -
Ny + Nao 75 1,39 6200,7 | 228794 | 4461 |3,69 | 0,82 | 18
Ny20 + Nag+Nag 105 1,88 8688,6 | 309448 | 462,2 |3,56 | 0,85 | 15
N140 65 1,22 5371,1 20081,2 | 440,3 |3,74 0,81 -
N140 + N3g 95 2,07 7870,9 34072,2 | 380,2 |4,33 0,70 14
N140 + N3+ N3g 125 2,70 10363,5 444420 | 383,8 (4,29 0,70 13
N160 85 1,86 7040,0 30615,6 | 378,5 |4,35 0,69 -
Nygo + Nao 115 2,71 95308 | 44606,6 | 352,0 |4,68 | 0,65 | 7
N1go + N3gt N3 145 3,34 12032,4 54976,4 | 360,3 |4,57 0,66 5
N1go 105 2,45 8707,3 40327,0 | 355,4 |4,63 0,65 -
N1go + N3g 135 3,35 11208,8 55141,0 | 334,6 |4,92 0,61 6
N1z + Nag* Nag 165 3,93 13699,7 | 64687,8 | 3486 |4,72| 064 | 2
Nogo 125 1,73 10331,7 28475,8 | 597,2 |2,76 1,10 -
Nogo + N3 155 2,10 12815,7 34566,0 | 610,3 |2,70 1,12 2
Nogo + N3g+ N3g 185 2,31 15294,5 38022,6 | 662,1 |2,49 1,22 11

[Ipu BHeceHMHM TOBBIIEHHOW A03bI a30THOro ynoOpenus (200 kr/ra) B
PaHHEBECEHHIOIO MOAKOPMKY OTMEUEHO CHIKECHUE KaK arpOHOMHYECKON OKYIIaeMOCTH
1kr a30THBIX  yAOOpPEHWH  YpPOKaWHOCTBIO  3€pHA  O3WUMOW  IIICHHUIIBI
(9,74-9,90 kr), Tak ¥ B LEJIOM ITOKA3aTeNss PaCYETHON MPHOABKH YPOKAHHOCTH 3epHA
3a cUeT a30THBIX yaoopenui (2,19-2,78 1/ra).
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s pacyera 3KOHOMUYECKOW 3(PPEKTUBHOCTH BO3/ACIBIBAHUS O3MMOU IMIICHULIBI
IIPU Pa3HBIX IUIAHUPYEMBIX PAHHEBECEHHMX 3allacaXx MUHEPAJbHOI'O a30Ta B IIOYBE, B
IEPBYIO O4Yepelb, OBUIM OIpPEICNICHbI JIONOJHUTEIbHBIE 3aTpaThl HAa IPUMEHEHHE
MUHEpalbHbIX yaoOpennii. C HaMMEHBIINMH 3aTpaTaMH, Kak U CJIEeJOBal0 OKUIATh,
OTMEuYeH BapHaHT Oe3 MNPHUMEHEHHs a30THBIX IMOAKOPMOK. Jlamee, ¢ KaxIbM
IUIAaHUPYEMBbIM PAaHHEBECEHHUM 3allacOM MMHEpPalbHOIO a3oTa B IIOYBE U C
YBEIMYEHHEM KOJMYECTBA IOJAKOPMOK a30THBIM yJOOpEHHEeM BO3pacTald H
JIOTIOJTHUTEIIbHBIE 3aTpaThbl Ha BO3JENBIBAHUE O3UMOH mimeHunpl (tabnuna 4). Tak,
3aTpaThl Ha TPUOOpETeHHEe MHUHEpATbHBIX YAOOpeHWH Kojlebamuch B Mpenenax oT
80,13 mo 154,13 USD/1, m3 HuMX — Ha mnpuoOpeTeHHe a30THBIX YHIOOpeHUH
n3pacxogoBaHo ot 18 mo 74 USD/t, ¢ocdopubix ymobpenuit — 69,26 USD/T,
kamuitaeix — 10,87 USD/t. Haubounplinie MOMONHUTENBHBIE 3aTpaThl OTMEYECHBI B
BapHaHTe C TUIAHUPYEMBIM paHHEBECEHHHUM 3aI1acoOM MUHEPAJIBLHOr0 a30Ta B mouse 200
kr/ra ¢ ayms (11-i u I1-if) a30THBIME TTOAKOPMKaMH.

OOmme 3atpaThl Ha MOTPY3KYy, TPAHCIIOPTHPOBKY M BHECEHHE MHHEPAIbHBIX
ynobpenuii cocraBunu ot 1,23 mo 2,58 USD/T, B ToM umnciie a30THBIX ynoOpeHuit —
0,33-1,35 USD/1, hocdopubix ynoopenuit — 0,67 USD/t, xanuitabix — 0,56 USD/T.

Tabnuya 4. PacyeT CTOMMOCTH JTOMOJHHUTEIbHBIX 3aTPAT HA BO3/eJIbIBAHNE
03UMOi NMIIEHUIBI MPU PA3HbIX MVIAHUPYEMbIX PAHHEBECEHHUX 3amacax
MHUHEPAJTbHOI0 230Ta B NMOYBE

Ilranupyembie JlononHuTe bHBIE 3aTPaTHI (B cpeaneM 3a 20062008 rr.), USD/T
paHHeBeCceH-Hue
3amachl Tosbt 1a npuoGperenue HA TPAHCIOPTHPOBKY
MHHEPAJILHOr0 o u BHECEHHe Ha y0OpKy,
a30Ta A30THEIX ynoopennii yao0penui 10padoTKy
B 0-60 cMm Hzi‘:’s';‘::’ B TOM B TOM U peanu3anuio| Bcero
¢JI0€ MOYBbI o quciie quciie npudaBku
NPK NPK
(Nmuwu. + Nyn.), a30T- a30T- ypokast
KI JI.B /Ta HOT0 HOI0
don be3 azoTHBIX
(NuaPso Kizo) yro6penwii 80,13 1,23 13,27 94,63
Ni2o 45 98,13 18,00 1,56 0,33 20,93 120,62
Ni20 + N3g 75 110,13 30,00 1,78 0,55 28,01 139,92
Ni20 + N3p+Ngp 105 117,13 42,00 2,00 0,76 34,10 158,23
Ni49 65 106,13 26,00 1,71 0,47 25,99 133,82
N0 + N3g 95 118,13 38,00 1,92 1,00 34,41 154,46
Ni40 + N3o+ Nao 125 130,13 50,00 2,14 0,91 41,86 174,13
Ni6o 85 114,13 34,00 1,85 0,62 32,00 147,99
Nigo + N3o 115 126,13 46,00 2,07 0,84 40,90 169,09
Ni6o + N3o+ Nap 145 138,13 58,00 2,29 1,05 48,65 189,07
Nigo 105 122,13 42,00 2,00 0,76 38,03 162,15
Nigo + N3g 135 134,13 54,00 2,21 0,98 47,67 184,01
Nigo + Nao+ Na3o 165 146,13 66,00 2,43 1,20 55,31 203,87
Naoo 125 130,13 50,00 2,14 0,91 34,82 167,09
N2go + N3g 155 142,13 62,00 2,36 1,13 40,06 184,55
N20o + Nao+ Na3o 185 154,13 74,00 2,58 1,35 44,06 200,77
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3arpatsl Ha 10pabOTKY JOMOIHUTENFHOTO YposKasi ObUIM TECHO B3aMMOCBS3aHBI C
YPOXKaWHOCTHIO O3UMOW MIeHUITsl (Tabmura 4). B wacTHOCTH, HAUMEHBIITUMH OHHU
orMeueHbl B (oHoBoM Bapuante (13,27 USD/T), HaubojblIMMU — B BapHaHTE C
IUIAHUPYEMBIM PaHHEBECEHHHM 3allacOM MHHEpalIbHOro a3oTa B mouse 180 kr/ra c
nsymst (1I-i1 u 11-i1) azoTaBIMEH IoAKOpMKamu (55,31 USD/T).

B nenom, nmpou3sBOACTBEHHBIE 3aTpaThl HA BO3JEJIBIBAHUE O3UMOMN IILICHMIBI IPU
pasHbIX TUIAHUPYEMBIX pPAaHHEBECEHHHX 3aracax MHHEPaJbHOro a30Ta B TOYBE
3aBHCEINIM OT BBIX0Ja KOHEUHOU npoaykiuuu. Kak u ciegoBaio oxxuaath, HAUMEHBIITUM
(94,63 USD/1) aTOT mOKa3aresb OTME4eH Ha KOHTpoJe, HanbobimM (203,87 USD/T)
— B BapUaHTe C IUIAHUPYEMbIM PAHHEBECCHHUM 3aI1aCOM MUHEPAIBHOTO a30Ta B MOYBE
180 xr/ra ¢ aByms (11-i1 u I1I-i1) nogKopMKamMu a30THBIM YAOOpEHHUEM.

YBennueHue ypoKalHOCTH OCHOBHOW NPOAYKIHMH O3MMOM IMIIEHHUIB! (KpoMe
ypoBHsi azotHoro nuraHus 200 Kr/ra) CONMPOBOXKAAIOCH YBEJIUYEHUEM CTOUMOCTH
JIOTIOJTHUTENBbHOW miponykimu  (Tabnwma 5). Hawmmenemmum (81,36 USD/T)  atoT
MoKa3aresib OTMEYCH B BapHaHTe 0e3 MPUMEHEHHS a30THBIX MOJKOPMOK, HAaHOOJIBIIUM
(414,83 USD/1) — Ha ypoBHe azotHoro nutanus 180 kr/ra ¢ asyms (II-ii u III-i)
MOJIKOPMKaMH a30THBIM YA0OpEHHUEM.

CebecronMocTh 1 T JOMOMHUTENBHONW MPOMYKIMHU 3epHa Kojebanach B Mpeaenax
or 51,88 mo 177,39 USD (rabmuma 5), mpu 3TOM HauWMEHbIIAs Ce0ECTOMMOCTh
(51,88 USD) oTmMeueHa B BapuaHTe C IUIAHUPYEMbIM PAHHEBECCHHUM 3aIrlacoM
MUHepanbHOro a3ota B mouse 180 kr/ra mpu aByx (II-i u I11-it) a30THRIX OIKOPMKaX.
B 10 xe Bpems nambOompmmii uucteii goxox c¢ 1ra (210,96 USD/ra) momydeH B
BapHaHTe C IUIAHUPYEMBIM paHHEBECEHHHUM 3allacoOM MUHEPAJIBLHOro a30Ta B rmouse 180
kr/ra ¢ neyms (II-# u II-#) a3oTHRIME TOAKOpMKamMU, HanMeHbHH (25,90 USD/ra) —
Ha ypoBHe a3oTHOro mutanusi 120 kr/ra 6e3 MPUMEHEHHUS Aa30THBIX IOJKOPMOK
(Tabnuna 5).

[Noka3aTenb peHTa0CIEHOCTH BaphbUPOBAJI B IIUPOKHUX Mpenenax — oT 22 no 104 %
W 3aBUCEN KaK OT YPOBHS arpoTeXHHKH, TaK M OT YPOXKaHHOCTH HCCIEILyEeMOM
KyJIbTypbl. Tak, 1Mo pacueTHBIM JaHHBIM Hauboiee peHTabenbHbIM (104 %) sBrsieTcs
BapHaHT C IUIAHUPYEMBIM PAaHHEBECEHHHWM 3allacOM MHHEPaJbHOTO a30Ta B TIOYBE
180 xr/ra ¢ neyms (11-ii u I11-i) a30THBIME MOJIKOPMKAMH.

B wurore rmokasarenn SKOHOMHYECKOH  3(PQEKTHMBHOCTH  OpraHU3aLMu
MPOM3BOJCTBA O3MMOM IMIICHUIBI TIO3BOJWIIM BBIACTUTH HauOojee BBITOIHBIH
TUTAHUPYEMBI pPaHHEBECEHHUH 3amac MHHEPAJIbHOTO a30Ta B MOYBE, KOTOPHIA MOXKET
OBITh PEKOMEHJJOBAH K MCIOIb30BAHUIO B IPOU3BOICTBE.
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Tabruya 5. JxoHoMuYecKasi 3PPeKTHBHOCTH BO3Ae/IbIBAHUS 03UMOM
MIIeHUIbI PH PA3HbIX PAHHEBECEHHMX 3aMacaX MHHEPAJILHOI0 a30Ta
B nouBe (B cpexHeM 3a 2006-2008 rr.)

=
IInanupyemsle = = o £ R
panHeBeceHHHe £ g g £ & 5 Ixs N
3amachbl §8as0| 223 | <5& 3
] =8 = 2
2225 398 9 =D S =
MHHEPAJILHOr0 Jl03b1 SEE=:= S| EE&¢ g
Don, asora A30THBIX £73 z § =S| §5 S| 2 E e S =
Kr/ra B 0-60 cm NOAKOPMOK, | 3 Z 5Z & £ 5 = g E 5 ?% 5
CJI0€ MOYBBI KT JI.B./ra FSSEZR| &R 283 ‘g
OCeEZg2eo S S o == =2 s
(Nmms. + EE2E2|CCE|TES 5
Nyn.), kr 1.8 =] § > : > - 58 R
/ra 5 ° E
=¢
Kontpons be3 a30THBIX
. 81,36 - -13,27 -14,0
(Don) ynoOpeHuit
N120 45 146,52 177,39 25,90 22
Nio0 + N3g 75 196,05 100,66 56,14 40
N120 + N3g+N3g 105 238,70 84,16 80,48 51
N140 65 181,92 109,69 48,09 36
N140 + N3p 95 240,88 74,62 86,41 56
N.P Ny40 + N3+ Ngg 125 292,99 64,49 118,86 68
I? 60 Ni16o 85 224,03 79,56 76,05 51
120 Nigo + Nag 115 286,27 62,40 117,17 69
N1go + N3+ Nag 145 364,91 56,61 175,84 93
Ni1go 105 266,19 66,18 104,04 64
Nigo + N3g 135 333,70 54,93 149,69 81
Nigo + N3+ Ngg 165 414,83 51,88 210,96 104
Na2oo 125 243,73 96,58 76,64 46
Nago + N3g 155 300,47 87,88 115,92 63
Nago + N3pt+ Ngg 185 330,48 86,91 129,71 65

Tak, NOCKOIBKY B BapuaHTe€ C IUIAHUPYEMBIM paHHEBECEHHHM 3allacoM
MuHepansHoro azora B nouse 180 kr/ra npu aByx (II-it u III-#) a30THBIX mOIKOpMKaX
OTMEUYEHBl  ONTHMaJbHbIE IIOKAa3aTeNd  HIKOHOMHUYECKOH  APQPEKTHBHOCTH  —
MaKCHMajbHas YpOKalHOCTH 3epHa (B cpeanem 7,0 T/ra), camMas MUHUMabHas
cebecroumocth mpoaykiuu (51,88 USD), HauGonblias BeIMYHMHA YHCTOTO JOXOMa
(210,96 USD/ra) u makcumainbHas peHtadenbHOCTh (104 %), mo3TOMY MMEHHO 3TOT
BapHaHT SIBJSICTCS CaMbIM JKOHOMHYECKH 3()(EKTUBHBIM BapHaHTOM BHECEHHUS
MUHEpaIbHBIX yIOOpPeHUl M TPOM3BOJCTBA PACTHTENBHOW MPOMYKIIMA O3MMOM
nmeHunbl. OcTajbHbIE BapUaHThl a30THBIX IOJKOPMOK OKAa3aJIUCh 3KOHOMHYECKH
MeHee BBITOJTHBIMH, TaK Kak 3QQEeKT OT UX BO3JEHCTBUS ropa3io MEHBIIIE TEX 3aTpaT C
MTOMOIIBI0 KOTOPBIX BO3MOKHO JOCTHYh MaKCHMAaJIbHOTO pe3yjbTaTa IMPOH3BOJICTBA
pactuTensHOM nmpoaykuuy. Kpome Toro, yBenuueHne IaHUPYEMOI'0 paHHEBECEHHETO
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3araca MUHepaisHOro a3ota B mouse 10 200 kxr/ra ¢ apyms (11-it u I11-it) mogxopmkamu
a30THBIM YZ0OpEHHUEM NPHUBEIO K CHUKCHHIO YPOXKAMHOCTH 3€pHa O3UMOIl MIIEHULIbI
(5,38 T/ra), a 3HAUMT K MeHbIIEMYy 3KoHOMHYeckomy 3ddekty — 330,48 USD/T
(Tabnuna 6.4).

BpIBoABI M IEPCHEKTUBBI JAJbHEHIIUX Ucc/Ie]0BAHUI

1. Haubonee sxoHOMUYecKd 3PPEKTUBHBIM BapHaHTOM BHECEHHSI MHHEPATBHBIX
yA00OpeHUil U NPOU3BOJACTBA PACTUTEILHOM MPOAYKIIMKA O3MMOM MIICHUIIBI SIBJISETCS
BapHaHT C ITUIAHUPYEMBIM PaHHEBECEHHMM 3allacoM MHUHepaibHoro aszora B 0—60 cm
cioe ouBbl 180 kr/ra ¢ asymst (II-it u 111-i1) a3oTHBEIME TOAKOpMKaMu. Bo3nensiBanue
03MMOM TMIICHUIIBI TIPH 3TOM YPOBHE a30THOTO MHTAHHs CIIOCOOCTBYET ONTHMH3AIMN
nokasarenei 3koHoMHuueckor 3¢dpdexkruBHocTH. Ilpy maaHupyeMoM paHHEBECEHHEM
3armace MuUHepaiabHOro a3orta B mouBe 180 kr/ra ¢ apyms (II-it u IlI-if) mogkopmkamu
A30THBIM yJOOpEeHHEeM OTMEUYEHBbl — MaKCHUMallbHas ypOXKAWHOCTh 3epHa (B CpeHEM
7,0 1/ra), camas mMuHMManbHas cebectommocth mpoaykimu (51,88 USD), Haubosbiias
BenmmunHa guctoro moxonaa (210,96 USD/ra) n makcumanbHas peHTadensHocTh (104 %)

2. Bo3nmenbiBaHWe O03UMOH  IIICHUIBI B BapuaHTe C IUIAHUPYEMBIM
paHHEBECEHHUM 3amacoM MHHepanbHOro azora B 0-60 cM cimoe moussl 200 kr/ra c
meyms  (II-i1 w III-if) a30THBIMM TOAKOPMKAaMHU CIIOCOOCTBOBAjO CHIDKEHUIO
YPOXKaWHOCTH 3epHa 03uMoi mineHunbl (5,38 T/ra), 4To NPUBENO K 3HAYMTEIBHO
MEHbIIIEMy 3KoHOMHYecKoMy 3ddexty (330,48 USD/t).

3. DHepreTHYecKd OIpaBAaHHBIM OKa3ajcs BapHaHT C IUIAHUPYEMBIM
paHHEBECEHHMM 3allacoM MUHepanbHOro azora B mouBe 180 kr/ra ¢ omuou (II-if)
A30THOU MOJIKOPMKOH, TIOCKOJIBKY B 3TUX YCIOBHSX OBIIIM OTMEUYCHBI KAK HAUMEHBIIIHE
yaensHBIC dHEepro3arpatsl (334,6 M/x/m), Tak u HanbobmIas sHeprooTaaya (4,92).

JlanpHelme wWCcCenoBaHusA IEIecoo0pa3HO COCPENOTOYNTh B HANpPaBICHUH
CHIDKCHHSI TIPOM3BOJICTBCHHBIX 3aTpaT Ha EAWHUIYY NPOHM3BEICHHON MPOIYKIHUU C
HanOOJBIINM DKOHOMUYECKUM 3PPEKTOM U COXpaHEHUEM ILIOAOPOAUS MOYBBI MPH
BO3/IEJTBIBAHUH O3UMOM IIIICHHUIIBI.
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