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[MTumaHue pacmeHuu

BecTHuK Memp,yHapop,Horo MHCTUTYTa NNTAaHNA paCTeHVII7I

Bocrounan Eepona u LleHTpansHan A3us

YBakaeMblll 4uTaTeNlb, B 9TOM BBbI-
IIyCKe BECTHVKA MBI IIyO/IMKYeM CTaThl,
o6o01aromnie OmbIT MO0 MPUMEHEHNIO
u ajantanuy guddepeHIpOBaHHOTO
BHECEHVS] MMHEPAJIbHBIX YOOpeHmit B
CUCTeMaX TOYHOTO 3eMJIEle/INA B CTpa-
HaX C MHAYCTPUAIbHBIM CETTbXO3IPON3-
BopictBoM (Poccus, Aprentuna, CIIA u
Kanama). CucTeMbl TOUHOTO 3eMIIeIeNs
Ha OCHOBE MNMCKPETHOTO arpoxummde-
CKoro o6crenoBaHMsg ¢ reonHpopma-
IIVIOHHBIM U HaBUTAIL[MOHHBIM obecIe-
geHneM (GPS-o6opynoBanme), KapT
YPOXXalfHOCTH, a9POCHUMKOB U CIIy THU -
KOBBIX M300pa>keHMII MO7Ielt O3BOJISIOT
BHOCUTb MIHepa/ibHble YHOOpeHus ¢
Yy4eTOM IPOCTPAHCTBEHHOI U BpeMEHHOI U3MEeHIMBOCTH XUMUYIECKUX U
(U3NYIeCKNX CBOVICTB ITOYBBI, KOTOPbIe IPUBOAAT K BHYTPUIIOIBHOI TIe-
CTpOTe YPOXKaTHOCTH. ATPOTEXHIYECKIe OIlepanuy 1o auddepeHunpo-
BaHHOMY BHECEHVI0 MMHEPa/IbHbIX yHOOPEHMII MO3BOJISIOT ONTUMMU3K-
pOBaTh 3aTpaThl HA MIHEpa/IbHbIe YIOOpeHMs M CHU3UTD Ce6eCTOUMOCTD
KOHEYHOI NMPOAYKUMM C 3aJaHHbIMM Ka4eCTBEHHBIMIU XapaKTepUCTUKA-
mu. B Poccun B HacTosAIee BpeMs €CTh HECKOTbKO HayYHbIX LIEHTPOB, I7e
MIPOMCXOANT afaliTallMA 3TOM arpOTEXHOIOT M.

S Tonbko uto BepHynach n3 Actransl (Kasaxcran), rge npomta Pecrry-
OnMKaHCKass HaydHO-TeopeTndeckas KoH(pepeHus «CelidymmHckme
4TeHus — 7», mocBsiieHHas 20-metnio HesaBucumoctn Pecriy6ommkn Ka-
3axcraH. KongepeHnius 6bu1a oprannszopanHa KasaxckuM arporexHmde-
ckuM yHuBepcuteToM uM. C.Ceitdynmna (KasATY). B TopxxecTBeHHOI
06cTaHOBKe UIUIOM 1 Ipemus MexayHaponHoro VMucTutyTa IIntannus
Pactenuit 6bIu BpydeHbI BBITyCHUKY yHUBepcuteTa Cakeny CyreriMe-
HOBY - NMOOEINTEN0 KOHKypCa CTyAeHYeCKMX ¥ aCIMPAHTCKUX paboT B
2010. B aTOM BBIITyCKE BECTHMKA Mbl aHOHCUPYEM KOHKYPC CTyIeHYeCKUX
U aCIMPAHTCKUX padoT B 2011 roxy ¢ Hafie>XX 0¥ MOAAEepP>KaTh TaIaHT/IN-
BBIX MOJIOfIBIX MCCTIefiOBaTeNIell B 00/IACTY arpOXMMNIY, IIOYBOBENEHNS U
pacTeH1eBOACTBA. Mbl OyieM UCKpeHHe IIpU3HATeNbHBI, eCu Bbl ToMo-
JKITe HaM JIOBeCTV MH(OPMaIIo 06 9TOM KOHKYpCe 0 MOTEeHIIMA/TbHBIX
YYaCTHUKOB.
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TouyHoe 3emnepenune: Kakon B 3ToM CMbICn?

B.M. Agamuyx

Cnoso «sense» (4y6cmeo, cMblc) 00bIMHO OMHOCUMCS K NAMU Yel08e4eCKUM 1y6Cteam, 00HAKO C1080C0-
uemanue «making sense» (Umemv cMbic/1) ONUCHIBAET HAWIU NONBIMKU UHMEPNPEMUPOBANb UHPOPMALULO,
KOMOopas Kaxemcs 3anymanHoil Uiy npomusopeuusoil. B mounom semnedenuu 6axHv. 06a 3HaveHus. B
mo epems Kak 060pydosarue u npozpammuoe obecnererue passunUucy 00 NPAKMU1eckKozo 6HeopeHUs oug-
pepeHUUpPOBAHHBIX MeXHONM02ULi 6030IbIBAHUS CeNbCKOXO03ACIBEHHbIX KYIbMYpP, B0NPOC O MOM, KAKOL
MEXAHUIM NPUHAMUS peuleHUTi 00TIHeH UCNOb308aMbCs, ocmaemcs omkpoimuvim. Taxum o6pasom, paccma-
Mpusas Kapmul ypoxatiHocmu u/unu aspocHUMKU, CPABHUMENLHO 71e2KO UdeHmMuUdUuuuposamo npobuem-
HY10 0671aCcMb 6 Npedenax 0aHHO20 N0, HO He 6ce20d 04e8UOHO, 4o OONIHHO UL, NO KPAliHel Mepe, MOxcem
6vimb coenamo 07 pewteHUs npobaemvl. B cmamve 06cyxoaromes pasnuuHvle ceHCOpHble MEXHON02UU OIS
OUeHKU NOU6 U pacmeHuti, Komopuvle paspabdomarvl 6 mupe 07 peuieHUs 0aHHO20 60NPOCa, 3ACTYHUBAIOULe-

20 0€00020 BHUMAHUA.

OHIIENUMA TOY-

HOTO  3eMjlefie-

JIV1 OCHOBAHA Ha
ujee O TOM, YTO HEOfl-
HOPOJHOCTb  YCJIOBUII
BbIpalllBaHUsA pacTe-
HUM SBJISAETCA OIHON
U3 OCHOBHBIX NPUYUH
BHYTPUIIOZIbHOM  TIe-
CTPOTBI YPOXKalTHOCTH,
U IpeCTaB/IeHUN O Lie-
necoobpasHoCTH  pac-
XOIOBAHMS CPEACTB XM-
MM3ALUU B COOTBETCT-
BUM C JIOKa/JIbHBIMU
VI3MEHEeHUSMY NIOYBEH-
Hbix cBoiicTB (Robert,

1993). ;
Hna  mposefeHus ' 3NEKTpOx

pabor 1O TOYHOMY D N3 (P BT

3eM/IefleNINI0 Y CeNlb-

XO3MPOU3BOAUTENSA

IOO/KHA OBITh BBICOKO-
KauecTBeHHas: MHGOp-
MaluA O NPOCTPAaHCTBEHHOM BapbUPOBAHMUM PasIMy-
HBIX NTOYBEHHBIX ITOKa3aTesiel, KOTOpble MOTYT IMMUTHU-
pOBaTh YpOXKallHOCTb Ha KOHKPETHBIX y4acTKax IIOJA.
HeB03MOXXHOCTb HOTy4YeHNsA TaKol MHPOpPMALUY OIIe-
PATUBHO 1 110 IpYeM/IeMOI] LieHe, YICIIONIb3YsI OTOOp 1moY-
BEHHBIX 00pasI[OB U UX TaOOPATOPHBII aHAINU3, OCTA-
€TCSl OOHVM U3 ITIaBHBIX NPENATCTBUI [JI BHELPEHNA
TOYHOTO 3eM/efenus. [l monyd4eHus clnoeB ¢ BBICOKOM
IVIOTHOCTBIO PAaCIONOXEHM [JAaHHBIX IO ITOYBEHHBIM
MIOKa3aTeAM MCIO/Nb3YIOTCS TEXHOJOTMM KaK Ha3eMHO-
ro, TaK U JUCTAaHIMOHHOTO 30HAMpoBaHMA. IIpu guc-
TaHLIVIOHHOM 30HIMPOBAaHNM CEHCOPHbIE CHCTEMBI YCTa-
HaB/IMBAIOTCS HAa BO3[YXOIUIABAaTETbHBIX IUIAaT(opMax
WM KOCMMYEeCKMX cyTHMKaX. HasemHOe 30HAMpoOBa-
HIle TpeOyeT pasMeleHNsi CEHCOpa BOMM3NM UIN Jaxe B
KOHTaKTe ¢ 00C/IeflyeMoil II04BOiL. ITO MO3BOISIET IIPO-

IIpumeuanue: Ynomunanue Kaxoi-1u60 KOMHAHUU UAU
npooyKma He 03HA4Aem, 4o OHU NPOOBULAIOMCS UNU pe-
KOMEHOYIOMCS ABMOPOM UL U30ANETIEM.

: ek !
“* Mopynb 6eCIipOBOLHOI CBA3Y U
3TeKTPOIUTAHNS

. VMloHCeneKTUBHBIN

Puc. 1. O6opynoBaHve AnA: a) TOYEUHbIX M3MepeHuin pH NOYBbI C NCMOb30BaHMEM PYYHOro 30HAA (YHU-
BepcuteT Hebpackun-JINHKONbHA, T. JIMHKONbH, wTtaT Hebpacka, CLUA), 6) TOUeYUHOro MOHUTOPUHTa
MaTPUYHOTO NOTeHLMana NnoYBeHHON Bnary 1 Temnepatypbl nousbl (<Kpoccboy TexHonomxu, VHK.»,
r. Can-Xoce, wrat KanudopHusa, CLLUA).

BOJUTDb M3MEPEeHNs IOYBEHHBIX XapaKTEPUCTUK in situ
IJ1A KOHKPETHBIX yYaCTKOB Ha IIOBEPXHOCTY ITOYBBI MIIN
rryoxe (McBratney et al.,, 2005). AHanorn4ueiM o6pa-
30M 30HIMPOBAaHMeE CETbCKOXO3AICTBEHHBIX KY/IBTYP Ha
YPOBHE pacTUTEIbHOIO MOKPOBA WIM OTAENbHBIX JIVC-
TbeB OOeclieunBaeT MONTydYeHUe NAHHBIX O COCTOSHUM
KOHKPEeTHBIX PAacTeHMil, KOTOpble 4acTO MOTYT OBITH
CBsA3aHBI C YC/TOBUAMM IPOM3PACTAaHNA B JAHHOM MeCTe.

HekoToprle HazeMHble CEHCOpPHBIE CUCTEMBI MOTYT
paboTaTb B IOJIe B CTAlMIOHAPHOM IOJIOXKEHUU U VIC-
MOIb30BAThCS A/IA: 1) MpOBemeHUs N3MEePEHMIT B OJHOI
TOYKe, 2) BBIIOTHEHMs CepUM M3MepeHMil Ha pa3HbIX
DIyOMHaxX B 3a[jaHHON TOYKe MM 3) MOHUTOPUHTA U3-
MEHEHMI1 TOYBEHHBIX CBOJICTB 3a NEepUOJ, BpeMEHU NIpU
YCTAaHOBKE CEHCOPOB B OIpeNle/IeHHON Touke. Hampu-
Mep, Ha pHC. 1a IOKa3aH py4HOIT 30HA, pa3pabOTaHHbII
IJ1d TOKaNbHBIX M3MepeHMil BennunHbl pH moussl min
akTuBHOCTY MOHOB (Hanmpumep, NO,  wmn K*) Ha saman-
Hoit ry6uHe. Ha puc. 16 mokasaHo pacronoxeHe Mo-
Ayl i 6eCIpOBOZHOIO MOHMUTOPMHIA MaTPUYHOTO

IIntanme pactenmit, Nel, 2011.



HOTeHIMa/a [IOYBEHHO BJIaTU U
TeMIIepaTypbl IIOYBBI HA YEThIPEX
ITyOMHAX ¢ 15-MUHYTHBIM MHTEp-
BajIoM. XOTsA M3MEPEHNUA B OFHOM
TOYKE U MOTYT OBITh IIOTIE3HBI B
pAze caydaeB, TeMaTM4ecKue II0-
YBEHHbIe KapThl BHICOKOTO paspe-
HIeHN OOBIYHO CO3MAI0TCA Ha OC-
HOBEe M3MEpPEHUII, BBIIIOTTHEHHBIX
IOpy IepeMelleHNN CEeHCOPHBIX
cucreM B jmaHpmadTe. ITM Ha-
3eMHBIe TEXHOJIOTUV IOYBEHHOTO
30HVPOBAHNS B IBVDKEHUN TIPU-
BeJIM K CO3[aHNI0 MEX/VICLIUITIN-
HApHOI 00/1acTM WCCIeIOBAHMIL,
KOTOpasi 3aHMMAeTcsi pa3paboT-
KOJI HeOOXOAMMBIX MUHCTPYMEHTOB
JUISL TOYHOTO 3eMJIeleNINs U JIPY-
rux cep AeATeTbHOCTHU, CBA3aH-
HBIX C yIIPaB/IeHMEeM IPUPOSHBIMU
pecypcamu (Hummel et al., 1996;
Sudduth et al, 1997; Adamchuk
et al., 2004; Shibusawa, 2006). Ha-
3eMHBIe pACTUTE/IbHbIE CEHCOPBDI
HNPUMEHSIOTCA /IS ONpefe/IeHIs

Crolika ¢

OIITNYECCKUM
CEeHCOpOM

Puc. 2. OnbiTHbIV 06paseLl, COCTOALMIA N3 MEXaHNYECKUX, DNIEKTPUYECKNX 1 ONTUYECKMX
CEHCOPHbIX KOMMOHeHTOB (YHuBepcuteT Hebpackn-JIMHKONbHA, . JINHKOMbH, WTaT
Hebpacka, CLLA).

pu3MONOrNYecKUX  MapaMeTPOB [Tagnnya 1. MpOrHo3MpoBaHe OCHOBHBIX MOUYBEHHBIX CBOMCTB MPY UCMOMb30BaHIN
(Hampumep, 61MOMacchl, cofeprKa- pa3sHbIX NPUHLMMNOB MOYBEHHOIO 30HAVPOBaHMSA
HUA X/I0podMIIa, BBICOTBI pac-
TEHWMIT U Ap.), KOTOpBle sABAAIOTCA | MoUBEHHbIE CEHCOPbI-——---—-
VHJUKATOpaMM IPOCTPaHCTBEH-
HOJI HEOJHOPOAHOCTU COCTOSHUA Y ) )
L 5 S o
CENIbCKOXO3AMICTBEHHBIX KYIBTYP, v 'f s ¥ ) > s é
1 v o
BK/IIOYasi, HAIIPUMeEp, HeJOCTATOK MousenHble cBoiicTBa g = S 2 S S g 2
o . U =
azoTa WM BOZHBIN cTpecc (Solari e 9 g E $E g
. I S ©
et al., 2008; Samborski et al., 2009). e §_ =z g £z g
C Py
CeHCOpbI UCHONMB3YIOTCS B J1O- v X o= = £ &
m = © =
IIOJ/IHEHME U K «IPOTHOCTUYEC- @ a o
KIIM», I K «pearumpymoimmnm» I104-
’ P pytom A paHcocTaB (1n, MbiNb Y NECOK) XOpOWo | OTINYHO rpy6o
xogaM K anddepeHIpoBaHNIO 5
ArPOTEXHONOIMYECKNX  TIPHEMOB. OpraHunyeckoe BeLLecTBO 1y oowui e R
rnepo,
[Ipn «pearupyromem» (B peasb- s
HOM BpeMeHM) crocobe pasmelie- | BnaxHocTb xopolwo | xopowo
HI:A CEHCOpa BHOCMMAA JI03a U3- | CreneHpb 3aconeHus (HaTpui) OTMUHO rpy6o
MEHSETCSI B OTBET Ha M3MEHEHUe
. YnnotHeHue (NIOTHOCTb) XOpoLwo rpy6o
MECTHBIX YC/TOBMIL, PUKCUPYeMbIX
CEHCOPOM BO BpeMs BHECEHI. My6uHa 3aneraHnsa OpTILTENHOBOIO rpy6o oo | rpy6o
IIporHocTnyeckass (OCHOBaHHasI ropvsonTa
Ha KapTorpaMMmax) crTparerus, Ha- | PH rpy6o xopotwo
OPpOTUB, BKJ/IIOYACT MUCIIONb30BA- [ HuTpaTHbIN a30T (06LWmni1 a30T) rpy6o rpy6o OTINYHO
HUe OO/NBIIOTO KOMMYECTBA MOY- [pyrvie anemeHTbl NUTaHNA (Kanmn) rpy6o OT/INYHO
BEHHBIX CEHCOPOB [l CO3JaHUA )
. EKO (nokasaTtenu 6ydpepHbIX CBOMNCTB) | OTINYHO | OTINYHO
KapTOrpaMM IOYBEHHBIX CBOJICTB,

KOTOpBbIe MOTYT 00pabaThIBaThCA

Y VIHTEPIpPeTUPOBATbCSA BHE NOMA A1 IPUHATUS pe-
HIeHNT 00 ONTMMU3ALMM pacIpenesieHys puMeHse-
MBIX cpefcTB xumusanuu. K coxanenuto, usMepeHns B
peasbHOM BpEMEHU He BCeIrfa peanCTIYHbI M3-3a 3a-
Has3fbIBaHUA BO BPEMEHM VUIN Ke SABJISIOTCS HellpyMe-
HUMBIMM, KOT/Ja IPOCTPAaHCTBEHHOE pacIpefieieHye 13-
MepsieMBbIX ITOYBEHHBIX CBOVICTB (HaIpumep, Y/eIbHOI
37IEKTPOIIPOBOJHOCTY) He MEHAETCA B TedeHMe Ce30-
Ha BbIpamyBanusA. C Jpyroi CTOpOHbI, 60/IbIIas 4acTb

IIntanme pactenmit, Nel, 2011.

OVHAMUYECKUX MapaMeTpoB (HaIpuMep, MHIEKChI COC-
TOSIHUSI PACTEeHMIT) [O/DKHA OMpPENeNATbCS B peajb-
HOM BpeMeHM [i/Isl TOrO, 4ToObl fuddepeHIpoBaHHOE
IpUMeHeHVEe CPENCTB XMMU3ALUU MOIJIO BBIIOMHATHCS
CBOEBPEMEHHO JJI YCTPaHeHMs IPUYNHBI, BbI3BaBIIEN
U3MEHEeHMs B COCTOSHuM pacteHuil. I[lostomy pasHble
Hay4YHO-JCCTIEIOBATeNbCKYE TPYIIBI B CBOUX IOCIIEN-
HUX paboTax COCPefoTOYNINCh Ha Hanbosee mepcrek-
TUBHOM — UHTETPUPOBAHHOM METO]IE.



AHTeHHa npremHnKa GNSS caHTMMETPOBOI TOY-
HOCTW, NCNONb3yeMOro ANA KapTUPOBaHUA BbICOT
nona

=

Mogynb U3MepeHNA-KapTUPOBaHUS
pH nouBbl, BKOYaLWMii NPo60OTOOPHUK C
[BYMS MIOHCENEKTUBHBIMM 3/1EKTPOAAMM

Puc. 3. MepeasuxHan ceHcopHas nnatdopma Veris® c 6nokamu n3mepeHna-KapTUPOBaHUA YAeNbHOW 311eKTponpo-
BogHocTU 1 pH nousbl («<Bepuc TexHonopxuc, UHK.», r. CanuHa, wrat Kansac, CLUA), obopygoBaHHasa npu-
emHuKoM GNSS caHTumeTpoBoit TouHocTn Trimble AgGPS® 442 («Tpumbn HasurenwH J11a.», r. CaHHMBeN,

wraT KanndopHus, CLLA).

CymiecTByeT 607bllIOe pasHOOOpasye KOHCTPYKTUB-
HBIX IIPVYHIIUIIOB, HO OO/IBIIMHCTBO Pa3pabOTaHHbIX I10Y-
BEHHBIX CEHCOPOB, pabOTAOLIMX B JBVKEHUM, OCHOBbI-
BaeTCA Ha OJHOM U3 CIEAYIOIIMX METOJOB M3MEpEHUIL:
1) ameKTpmdeckye ¥ 37MEKTPOMATHUTHBIE CEHCOPBI, KO-
TOpBIE M3MEPAIOT YHENbHOE 3NIEKTPMYECKOe COMPOTUB-
NeHNe/yLieNbHYI0 9/IeKTPOIPOBOSHOCTD WIM  3/IEKTPO-
€MKOCTb, 3aBUCAIIVE OT COCTaBa aHAIM3UPyeMOIl II0YBBI;
2) onTmyecKue M pafyioMeTpIIecKyie CeHCOPbl, KOTOpbIe
VCTIONIB3YIOT 9M€KTPOMAarHUTHbBIE BOJIHBI JINA OIpeienie-
HUA YPOBHA 9HEPIUM, IOITIONIAEMON/OTpaXkaeMol WIn
U3/Ty9aeMoli TIOYBEHHBIMY YacTUIaMI; 3) MeXaHIIecKue
CEHCOPBI, U3MEPSIOINE CUIIBI BO3NENCTBIA NHCTPYMEHTA
Ha TI0YBY; 4) aKyCTIYeCKVe CEHCOPBI, KOTOPbIE M3MEPSIOT
3BYK, IIPOM3BOJVMbII MHCTPYMEHTOM IIPYM B3aMMOJENCT-
BUU C TIOYBON; 5) IHeBMaTMYeCKUe CEHCOPBI, OLIEHN-
BAIOLIJie CIIOCOOHOCTh BO3[lyXa IPOHMKATb B IIOYBY; 6)
3NEKTPOXMMMYIECKIE CEHCOPBI, MICTIONb3YIOIE IOHCETIEK-
TVUBHbIe MeMOpaHbI, Ha KOTOPBIX CO3JAeTCs 3eKTpude-
CKO€ HallpsDKEHVE B 3aBUCUMOCTH OT AKTUBHOCTH OTZE/Ib-
HBIX MOHOB (Hampumep, noHa Bofopona, K*, NO, u nip.).

B mnpeane moYBeHHBIN CEHCOP JO/DKEH OT3bIBaThCA Ha
BapbMPOBaHNE TOIBKO OJHOTO IMOYBEHHOTO IIOKA3aTesd
¥l TECHO KOPPEIMpPOBATh C pe3y/IbTaTaMy OOIIeTIPUHATO-
ro crienuUIecKoro aHaMTNIeckoro meropa. K coxare-
HMUIO, B ICVICTBUTEIBHOCTY KXK/IBII pa3pabOTaHHBbII CeH-
COp pearMpyeT Ha M3MEHEHMe HECKONIbKUX IOYBEHHBIX
CBOVICTB. Paspenenne ux BAMAHUA ABISAETCS CIOKHOM
3ajiavelt; MpoLecc 3aBUCUT OT MHOTUX (PaKTOPOB, XapaK-
TEPHBIX /151 KOHKPETHOTO perroHa. B Tabi. 1 060061eHsI
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OCHOBHBIE€ TUIIbI
IIOYBEHHDbIX CE€H-
COpoB, paboTalo-
VX B IBVKEHUM,
U COOTBETCTBYIO-
Imyie  arpOHOMI-
YecKye CBOMCTBa
II04B, OT KOTOprX
3aBUCUT BEINYUN-
Ha curHama. Bo
MHOTUX CIy4asx
npuemMieMas Kop-
penAnua  MexX-
Ay IOKa3aHUAMU
CeHcopa ¥ KOH-
erTHbIMI/I arpo—

Mogyn %l/{;MepeH nA-Kap-

TMPOBAHUA YAENbHON
3JIEKTPONPOBOAHOCTH, CO-

4 CTOSALNI U3 6-TW COLUHMKOB, & HO“queCKMMM
KOTOpble 06ecneynBaoT ns-| CBOMCTBAMM II0Y-
MepeHus Ha AByX ry6uHax B8 BBl  IIO/Ty4asnach

UII  OTHAE/IbHBIX

(0-30cm 1 0-91 cm
N & TUIIOB IIOYBBI WJIN
JKe JOCTUTA/IAch B
CIydae He3Hauu-
TEJIbHOTO Bapbl-
POBaHMSA MeIIa-
IIMX TAPaMeTPOB.
Ha puc. 2 B
KayecTBe  IIpU-
Mepa  IIOKa3aH
OpOTOTUII  VH-
TErpUpOBaHHOI
CHCTeMBl  Kap-
TUpOBaHMA (U3NYECKUX CBONCTB mHouBbI (integrated
soil physical properties mapping system, ISPPMS), pas-
paboranubi B YHuBepcurere Hebpacknm-J/IMHKOMD-
Ha. Ha pmc. 3 mpuBeneH fpyroit mpuMep — MepemBIDK-
Hast ceHcopHas mwiardopma (mobile sensor platform,
MSP), xoTopasi o6befuHseT B cebe YCTPOICTBA 1O aB-
TOMAaTNYeCKOMY M3MEPEHUI0 M KapTHMPOBAHUIO V/elb-
HOII 971eKTponposofHocTy 1 pH noussl, paboTarouye ¢
IPUEMHIUKOM I7100a/IbHOI HaBUTAL[MOHHOI CITyTHUKO-
Boi1 cucteMsl (global navigation satellite system, GNSS)
CAaHTMMETPOBOJ TOYHOCTHU. B 3TUX MeTomax MCIONIb3y-
I0TCA pa3Hble TUIIBI ceHcopoB. Cuctema ISPPMS nsme-
psieT AU3NeKTpUUIeCcKie CBOICTBA IOYBbI IIPY MCIIOIb30-
BaHUM éMKOCTHOTO CEHCOpa [yIA obecredeHNs Tydlei
pacmnppoBKM 3HAYEHUIT MEXaHUYECKOTO COIPOTUBIIe-
HIIA TIOYBBI, KOTOpPBIE ITOTyYeHbI C OMOIIBI0 OCHAIeH-
HOTO TeH30MeTpaMM HOXKa, I M3MEepEeHMII ONTUYeCKOi
OTpa)kaTe/lbHO CIIOCOOHOCTY TIOYBBI, BHIIIOTHEHHBIX C
UCIIONb30BaHNeM Habopa ¢otoamonos. C mpakTmdec-
KOJI TOYKM 3peHMsI TaKas CUCTeMa MOXXeT MCIIO/Ib30-
BaTbCs AJIA yueTa IPOCTPAHCTBEHHOTO BapbUPOBAHUA
BJIQKHOCTM IIOYBBI M COJlep>KaHMSI OPIaHNYEeCKOTO Be-
MIeCTBa, a TaKKe IVIOTHOCTH MouBbL. [Ipu mncnonb3osa-
HUU CeNbXO3Npou3BOAuTENAMU MeTomga MSP, mcxops
U3 3HaueHMit pH MOYBBI, 0TOOPAKAIOTCA YIACTKY MOJIA
C KICJIOV TI0YBOJ, @ USMEPEHMUA YHENbHOM 3/IEKTPOIIPO-
BOJJHOCTM JICTIONIb3YIOTCS JII KOCBEHHON OIIeHKM KO-
NMYecTBa N3BECTY, HEOOXOAMMOro i moBbineHus pH
HOYBBI 10 TpeOyeMOro ypoBH:A (C y4eTOM IIOYBEHHOI
cepun). Vicnonp3oBanue npuemHnka GNSS canTuMer-
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POBOII TOYHOCTY IIO3BOJISIET CEIbXO3NIPOV3BOAUTEIIO
HOJIYYNTh Ka4eCTBEHHYIO KapTy BBICOT mojs. [l He-
3aCOJIEHHBIX II0YB 00befiiiHeHNe MH(OpMALUY O peribe-
¢de manpmadra ¢ pesynrbTaraMy reopusNIecKux n3Me-
PEeHUI, TAKMUX KaK y/ielbHast 97IeKTPOIPOBOJAHOCTD, IaeT
HOJIE3HYI0 MH(OPMALIMIO O IPOCTPAHCTBEHHOM Bapby-
POBaHMMU BOJOY/IeP>KUBAIOLLEl CIOCOOHOCT Y Be/INYM-
HBI IOTEHIIMAIbHOTO CMbIBA IIOYBBI.

B mermom, pesymbpraThl Ha3eMHOTO 30HAVPOBAHNA
I0YB 00eCIeYrBaIOT IOyYeHNe Hefoporoi nHpopma-
VM O NMPOCTPAHCTBEHHOM BapbMPOBAHMUU C BBICOKOII
IUVIOTHOCTBIO JAQHHBIX. [lonydeHHble KapTbl MHTETPHU-
pyHTCs ¢ 1POBBIMI KapTaMyl BBICOT AJIs1 OTOOpaske-
HYSI Y9ACTKOB TIOJISI C CYILIECTBEHHO PA3NYAOIINMICS
YCIOBUAMM  NIPOM3PACTAHMS  CeTbCKOXO3SIICTBEHHBIX
KY/IBTYD, @ TaKXKe /IS OIIpefie/ieHNsI YYaCTKOB C LIe/IbI0
Ije/IeHaNPaB/IEeHHOT0 0TOOPA MOYBEHHBIX 00pasioB. OT-
60p MOYBEHHBIX 00PA3I[OB 1 /TAOOPATOPHBIE AHAIN3BI
OCTAIOTCSl KpajiHe Ba>KHBIMM KOMIIOHEHTaMM IIpoliec-
ca KapTUpOBAaHMA Jaxke NPM MCIIOIb30BAHMM HaseM-
Horo 3oHAupoBaHys. OFHAKO KOMMYECTBO 0OpasIoB,
HeoOXOofMOe [UIsf XapaKTePUCTUKU HeOJHOPOJHOC-
TV IO/, MOXKET OBIThb TOpasfo MEHbBIINM, YeM IIpu
CHUCTeMaTN49eCKOM AUCKPeTHOM oTOOpe 06pasiioB, IO-
CKOJIBKY IPOCTPAHCTBEHHAs] HEOTHOPORZHOCTb MHOTUX
IIOYBEHHBIX CBOJICTB MOXXET OBITH C BBICOKOJ CTEIIEHBIO
TOYHOCTM OTOOpa)keHa C IOMOIIBI0 IIOYBEHHOTO 30H-
[MpPOBaHNUA B [JBIDKEHUN. B HacTosiIee BpeMsi BeRyTcs
VICCTIEOBAHMs 110 OIpefiesieHNio Hambomnee 3¢ deKTns-
HOJI cTparerny oro6opa 0OpasIoB A/sl YBeMUIeHNs VH-
($OpMaTMBHOCTY IOYBEHHBIX CEHCOPOB, PabOTAIOMINX B
neyokeHnu (Lesch, 2005; Minasny and McBratney, 2006;
de Gruijter, 2008; Adamchuk et al., 2008).

PacTuTenpHble CEHCOPBI MCIOMB3YIOTCS IS OIpe-
JieJIeHNs TapaMeTPOB, CBSI3aHHBIX C QU3NYECKUM pas-
MEpOM CeTbCKOXO035/ICTBEHHBIX KY/IbTYP, IIPY IOMOIIN
MeXaHIYeCKNX, YIbTPA3BYKOBBIX M [PYIUX METOJOB
Ha3eMHOTro 30HAMpoBaHuA. CeHCOpHI, M3Mepsolye
OIITMYECKYI0 OTPaXKaTeIbHYI0 CIIOCOOHOCTD, B TIOCTIEN -
Hee BpeMsI CTaIy IIMPOKO HMPUMEHATHCS A/ U3Mepe-
HYSI CIOCOOHOCTM PACTUTEIBHOTO MOKPOBA OTPaXKaThb
CBET B BUAMMOIL U O/MyDKHel MHPpaKpacHOi 061acTsIxX
CIIeKTpa 9MeKTPOMAarHUTHOTO M3TydeHMs. VIcxops us
busnYecKnX pasMepoB CeNbCKOXO3SAMCTBEHHBIX KY/Ib-
TYp, ocyuiecTBisiercsa auddepeHImpoBaHHOE BHeCe-
HIle CPEeICTB XMMM3ALNA B COOTBETCTBUY C IIPOTHO3M-
pyeMoii MOTpe6HOCTHIO, TOTAA KaK 30H/MPOBaHME CO-
CTOSIHVSI PACTE€HUII IPUMEHEeTCS /sl KOPPEKTUPOBKI
CHCTeMBI IPYMeHeHNs yAoOpeHnit 1/ monusa B Te-
JyeHJe Ce30Ha C Ieblo MOfep)XaHus TpebyemMoit o-
CTYIIHOCTM 9/1eMEHTOB MUTaHUs u/mnu Bopbl. OfHAKO
OBIJIO OTMEYeHO, YTO IpPYU M3MEHEHUN ITOYBEHHBIX YC-
JIOBMIL B TeUeHI€ Ce30Ha Ha PasHbIX Y4aCTKaX IOJIs MO-
XKeT MOTpeb6OBaThCsI IPUMEHEeH)e Pas3HBbIX 103 yRoOpe-
HUII C y4eTOM IIPOCTPAHCTBEHHBIX Pa3/IN4Mil B OT3BIB-
YMBOCTY PACTEHUIL.

3aKknouyeHue
udopmanya o BHYTPUIOIBHOM BapbUPOBAHUNI

PA3NMYHBIX TIOYBEHHBIX IIOKa3aTeseil OYeHb BXXHA I
Ipoliecca MPUHATUA pelleHNiI B TOYHOM 3eMIIeIeN.

[Intanme pacrenmit, Nel, 2011.

Hasemnoe 3OHAVPOBAaHME IIOYBbI B [BVDKEHUU ABJIA-
eTcs Hambosee MEPCIEeKTVBHBIM CIIOCOOOM IOTyYeHII
CTOJIb H€O6XO,E[I/IMI:IX I/ISMepeHI/Iﬂ OCHOBHBIX IIOYBEH-
HBIX CBOJICTB C BBICOKOJ IUIOTHOCTBIO TOYEK M3MeEpe-
Hus. CUCTeMBI Ha3eMHOTO 3O0HOVIpOBaHMA ITOYB OCHOBA-
Hbl Ha TaKNX METOMaX M3MEPEHUA, KaK IJIEKTPUIECKUNE
" 3NEKTPOMArHuUTHBIE, ONTUYECKUE U PATVOMETPUIEC-
K1e, MEXaHMIECKNE, aKyCTUYEeCKMEe, ITHEBMAaTIE€CKIE U
aneKTpoxumMmdeckye. OCHOBHOE NPENMYIECTBO 30HAN-
POBaHVA B NBVDKEHUU — BO3MOXXHOCTD KOMMYeCTBEHHOM
OLIEHK! BHYTPUIIONIBHON T€TepOreHHOCTN (HEOfHOPO.-
HOCTH) TOYBBI ¥ KOPPEKTVPOBKI OAXO/IOB K Oy IEHNIO
ApYyrux JaHHbIX 1, COOTBETCTBEHHO, K arpOTEXHUKE. Wn-
TerpanuyAa pa3IMIHbIX CUCTEM 30HAVPOBaHMA Ha MY/IbTU-
CEHCOPHBIX IUIaT¢OpMaxX IIO3BOJIAET JIydllle IIPOTHO3M-
PpOBaTb arpOHOMMYECKNE ITOKA3aTe/NN IIOYBBI. HOHOHHI/I-
TE€/IbHbIE ONINU I10 30HAVMPOBAHNIO paCTGHI/If/I IIO3BOJIAT
CEIbXO3IIPON3BOANTENAM UCIIONb30BATD IIOTyYEHHbIE 13-
MEpEeHNA /1A KOPPEKTMPOBKIM arpOTEXHNYECKUX OIlepa-
I.U/II7[ B T€UE€HVIE C€30HA B pEKMME p€a/IbHOTO BpEMEHN.

-p Adamuyk — aderonkm-npogeccop Kagedpvl npoexmu-
posanus 6uonoeuveckux cucmem Yrusepcumema Hebpac-
ku-/Iunkonvha, e-mail: vadamchuk2@unl.edu

Ilepeso0 ¢ anenutickozo nod pedaxyueii B.B. Hocosa, C.E. Veanosoil.
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BoigeneHne 30H ana auddepeHunpoBaHOro
BHeCEeHUNA yaobpeHnn cnocobCcTByeT pocTy
nponsBoacTBa caxapa B CeBepHon [lakote m

MwunHHecoTe

H. ®pansen, I. Puuappc, T. [Ixencen

Hugdepenyuposarroe eHecerue a30mHvix yooOpeHuti N0 30HAM, 8bl0€SIeHHbIM HA CNYMHUKO0BbLX U300pasie-
HUSIX NOJIeli ¢ y4ermom OKPAcKU IUCbes CaxXapHOLi C6eKIbl, NOBBICUTIO YPOH AU KOPHEN0006 U 8b1X00 caxapa
¢ 2eKmapa npu BbLIPAUUBAHUU CAXAPHOTL cBeKbL 8 ce6oob0pome 6 socmouHoti uacmu Ceseproti Jlakombi
u Ha 3anade Munnecomot. Paseumue memooa pasoenenus noneil Ha mpu 30Hvl 0717 OUPPepeHyuposanHoeo
BHeCeHUsT A30MHbLX YOOOpeHUli O0CHOBbIBAEMCA HA HAYUYHBIX UCCTE008AHUAX U NPAKMUYECKOM ONblme Nno
NpUMeHeHUI0 A30MHbIX YO0OpeHUti npu 6030ebl86AHUU CAXAPHOLL C8eK/bl. [JaHHble MPU 30HbL 8 YNPOULEHHOM
6ude Mozym Ovlmb 0XAPaAKMePU30BAHDL, KAK 30HbL C HUSKUM, CPEOHUM U 6bICOKUM COOEpHaHUeM 00CYNHO-
20 asoma; u 003bL A30Ma U OpY2UX I7EMEHN08 NUMAHUS 0715 KAHOOU 30HbL YCIMAHABNUBAIOMCS HA 0CHOBA-

HUU pe3ynvmamos aHaniu3a noueul.

IpaBjeHMe a30THBIM IUTAHNMEM BAXXHO HJIA

OO/IBIIMHCTBA CENTbCKOXO3SANICTBEHHBIX KYIb-

Typ, HO IIpU BBIPAIIVBAHUN CAXapHON CBEKJIBI
OHO MMeeT KPUTHYeCKOe 3HaueHNue /I II0/Ty4eHUAd
JKe/IaeMOTO ypoyKas KOPHEIUIOZOB M BBIXOJA caxapa
npu ux nepepaborke. JloctaTouHas 06eCle4eHHOCTD
pacTeHUIT a30TOM B Havajie Iepyofia BereTaluy He0O-
XOfiMMa J/ISl TIOTTHOL[EHHOTO Pa3BUTHA NNCTbEB, MaK-
CUManbHOM (POTOCHMHTETMYECKON AKTUBHOCTU U IIO-
ClIefyiolero 3amacanusa (GOTOCHHTE3VPOBAHHBIX Ca-
XapoB B HOPMAajJIbHO Pa3BUTBIX KOpHemtogax. [Ipm
U30BITKe JOCTYIHOTO a30Ta Ha IO3[JHUX CTAAMAX pas3-
BUTUA PACTEHNIT MOXXET OBITD ITOTy4eH BBICOKMIT YPO-
>Kall KopHemIofoB. Ho 3To Takyke NIPMBOJUT K ITOBBI-
IIEHNIO B HUX COJep KaHMUA a30TUCTBIX COENVHEHMI
U GE/IKOB, YTO CHIDKAeT TeXHOTOTMYeCKOoe KauecTBO
KOPHEIIJIOZOB U BBIXOJl caXxapa Ha 3aBoje.

Pa6oTel Mo mMcCIefOoBaHNIO B3aMMOCBA3U MEXAY
Cofiep>KaHMeM NOCTYIHBIX OpM a30Ta B IIOYBE U Be-
JAUYMHOM YPOXXaMHOCTM, a TaKXKe KayeCTBOM KOpHe-
IUIOZIOB CaXapHOJ CBEKJIbI NMPOJO/DKAIOTCA B TeUeHUe
noutu 130 ner. IlepBble omy6nMKOBaHHBIE PabOTHI
obtn mpoBesieHbl B bepHOypre (Iepmanmsa) B 1882
., Ha Hay4YHO-UCCIENOBATENbCKOM OIBITHON CTaH-
L[UN, Te U3Y49aI0OCh MUHEepalbHOE MUTAHNEe CaXapHO
cBeknbl (Winner, 1993). MHoOrouYmcieHHble IIOCIe-
AyIOLIVe MCCIefOBAaHNA PACUIMpPUIN IpeACcTaBlIeHUA
0 TOM, KaK C/Ief[yeT YIpaB/IATb a30THBIM IUTaHUEM
pacTeHMII J/Is TO/TyYeHNs )KeTaeMOTo YposKas I Kaue-
cTBa KOopHemno#oB. Tak, B pabote Bayspa n Crusen-
coHa (Bauer and Stevenson, 1972) nokasaHo, 4To c60p
caxapa C rekrapa JOCTUTaeT MaKCUMyMa IIpU yMe-
peHHOI1 fo3e aszoTa (112 xr N/ra), npu ganpHelilieM
yBeIMYEHNN J03 a30Ta OH CHIDKAETCH, XOTA ypoxKan
KOPHEIIOZOB IpM 3TOM HpPORO/DKaeT pactu (Tadm.
1). IIpu paspaboTke palMOHaNIbHBIX CUCTEM IpUMe-
HeHNsA a30THBIX YIOOpeHMil IOf CaXapHYI0 CBEKIY,
IepBBIM IIArOM AB/IAETCA OIpefe/ieHNe COfepKaHUA
HOCTYIHBIX (OPM a30Ta B IIOYBE ITOC/Ie YOOPKM Ipef-
IIeCTBYIOIIEN KYIbTYPHI M €T0 Y4eT IPU pacyeTe JO3bI
a30THBIX YHOOpeHMIT, HeOOXOAMMO ISl TOTydeHUs

6

Ta6nuua 1. BnnaHme pasnnyHbixX 403 a30THbIX YA0OPeHWiA Ha ypoxKai
KOPHEMIOA0B, CaxapnCToCTb, KOSPOULIMEHT 3aCOPEHMA 1
cbop caxapa fnA TPeEX COPTOB CaxapHOW CBEKJIbI, BbipaLym-
Baemblix B Oakce, CeBepHad [JakoTa

Ypoxaiw

Hosa N, Caxapuc- C6op caxa- NHpekc
KopHenno-
Kr N/ra TOCTb, % pa, T/ra KayectBa*
noB, T/ra
0 48.8 17.0 83 429
56 50.0 16.7 83 482
112 54.0 16.4 8.9 534
224 55.1 15.3 8.4 750

McxopHoe copepkaHne HUTpaToB Ha rybuHe 0-60 cm 6bi1o 56 Kr N/ra

* Mnpekc kavecta = [10 (N)+2.5 (K)+3.5 (Na)l/ C,

roe

N - copep»KaHue aMMHHOIO a30Ta B KOPHEMNOAaX, Mr/Kr
K - cogepxaHue Kanusa B KopHennogax, Mr/Kr

Na - cogeprkaHme HaTPuUs B KOPHEMIOAAX, Mr/Kr

C - caxapucTocTb, %

IJIAHMPYEMOTO ypo)Kkas caxapHoit cBeknbl. Copep-
JKaHMe TOCTYIHBIX GOpPM a30Ta B IIOYBE MOXKET OBITH
OIpefie/IeHO IyTeM OTOOpa IOYBEHHBIX 00pPa3LOB
OCEeHBIO HOCIe YOOPKM NpeALIecTBYIOIell KY/IbTYpbI
¥ VX aHa/Iu3a Ha COfiep>KaHye MUHePalIbHOTO a30Ta,
o6pr9H0 HuTpatHOro (NO,-N). [lepBoHayanbHas riy-
6uHa mpo6oor6opa 6bi1a 60 CM, HO TOCTIEAYIOLIVE MC-
C/IefOBaHNsA [IOKA3a/n, 4TO Lje/1ecooOpasHo 0TOMpaTh
06pasibl 7o rmy6uHsl 100-150 cM, yanThIBasA IIyOUHY
IPOHNMKHOBEHMA KOpHeil caxapHoll cBekibl (Franzen
et al., 1999a).

OT60p M aHamM3 IMOYBEHHBIX O0Pa3L[0OB MOXXHO
VICIIONIb30BAaTh JI/IS ONpefe/leHNs HeoOX0AMMOIl JO3bI
yROOpeHuit [Isi KaX/oil Ky/IbTypbel B ceBOOOOpoOTe.
OpnHako ObIIO 3aMeYeHO, YTO IPOCTPAHCTBEHHAA He-
OZHOPOMHOCTb BHYTPY IO/ HPUBOAUT K TOMY, UTO
Ha OJHUX y4YaCTKaX caxapHas CBeKJIa MCIBITBIBAeT
HeJIOCTAaTOK a30Ta, Ha APYIMX — CpefHee obecleyeHa
a30TOM, a Ha TPETbUX — HAOTIOflaeTCsA ero M3OBITOK.
AHanu3 TMOYBEHHBIX 00PA3II0B, OTOOPAHHBIX C KaXK-
JIOTO y4yacTKa IOKa3as, YTO COfiep)KaHMe HUTPATHOTO
a30oTa B IIOYBE Ha 3TUX YYaCTKAaX COOTBETCTBOBAIO
PasIMYHBIM YPOBHAM - OT OTHOCUTETBHO HU3KOTO [0
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cpenHero u Boicokoro. Cmut (Smith, 1996, 1997) ns-
y4an 9p(PeKTUBHOCTb Pa3INYHBIX [JO3 a30THBIX yHO-
OpeHmMit IOJI caXapHYIO CBEKIy B CeBOOOOpoTe, pac-
YMTAaHHBIX C YYETOM COflep)KaHUA JOCTYIIHOIO a30Ta
B mo4Be. OH YCTaHOBMJL, YTO €C/IM pacyeT JO3bI a30T-
HBIX yHOOpeHWII /A Ky/IbTypBbl, CTIefyIolleil B CeBO-
06opoTe IOC/Ie CaxapHOJ CBEK/IBI, OBI OCHOBAaH Ha
CpeHeM I BCeTo IOJA COAEp>KaHUM HUTPATHOTO
a30Ta, TO IIpM BHECEHMM) a30THBIX YJOOpeHUil Takue
JKe 30HBI C pasJINYHBIM COfIep)KaHMEeM a30Ta B IIO-
YBe COXPAHAINCDH B TeYeHNUe Bcero ceBoobopora. OH
IIPpENIOKUT YIUTBIBATDb COLEPIKAHNE a30Ta B TMCTHAX
CaxapHOJ CBEKJIBI IIPM pacyeTe HO3bI a30THBIX YHO-
OpeHnit oy, CefyoIIYI0 KyIbTYPy CeBOOOOpOTa A
TOTO, ‘{TO6I)I HE NOIIyCTUTb BHECEHUA I/[36bITKa a30T-
HBIX y0OpeHMii- B TedeHUe Bcero ceBoobopoTta. Uem
BBIIIE COfep)KaHMe a30Ta B JIMCThAX, TEM 3eJIeHee JIU-
CTbs CaXapHOII CBEK/IbI 11 OO/IbIIE a30Ta COTEPKUTCA B
pacTeHuAX. bompInas 4acTh a30Ta, IPUCYTCTBYIOLIETO
B TUCTbAX CaX&lpHOﬂ CBEKIJIbI, BO3Bpalla€TCA B ITIOYBY
nocie yOOpKM yposkast KOPHEIJIOZOB, U MCIIONb3yeTCA
nocnexywomei Kynprypoit (Franzen, 2004).

Ta6nuua 2. 3pdeKkTrBHOCTb AdPEPEHLMPOBAHHOTO BHECEHUA YAO-
6peHuin no 3oHam B 2003-2007 rr. (6a3a gaHHbIX ACSC).

Bbixoa
Céop
MeTop BHeceHusA caxapa, Kr/T
o] caxapa, KopHe- [oxogp, $/ra
pe Kr/ra
nnogos
OunddepeHumpoBaHHbIi 8475 194 2524
o 30Ham
TpagnUMOHHbI 8193 169 2435
MpubaBka ot 282 25 89

anddepeHUnpoBaHHOrO
BHeceHus

[l BBIABIEHUSA YYaCTKOB C BBICOKMM U HU3KUM
cofilep>KaHMEM a30Ta B JIMCTBAX CBEK/IBl B IPOMBIII-
JIEHHBIX YC/IOBUAX VMCIIO/Ib30Ba/IN CITYTHUKOBBIE M30-
O6paxenus (Moraghan and Smith, 1996). [Ina ¢popmu-
poBaHUA U3006pakeHNA MCIIONb30BAMN TPU IOIOCHI
OTpa)KeHNA, COOTBETCTBYIOUINE HU3KOMY, CpegHEMY
U BBICOKOMY COJepXKaHNI0O a30Ta B JIMCTbAX caxap-
HOI cBeK/Ibl. MoparaH n coaBropamn (Moraghan et
al.,1997) pasgennun oKpacKy IMCTOBOTO IOKPOBA Ca-
XapHOII CBEK/IbI Ha N300 pa’keHNUAX, TOTyYeHHBIX MeX-
Iy KOHI[OM aBTYCTa M HAa4aJlOM OKTSOps, Ha >KeNTHIIL,
JKe/ITO-3€JIeHbINI U 3e/leHbIl IBeTa. BmocmencTBum
Moparas ykaspIBaj, 4TO y4eT a30Ta, IIOCTyIalomle-
rO B IIOYBY PV MMHepanu3anuy 60TBHL, IIpU pacyeTe
03Bl A30THBIX YHOOPEHMIT /1A CIeyIONIeil KYIbTY bl
ceBo0OOpOTa B “3€/IeHBIX” 30HAX MMeJT IPaKTUIeCcKoe
sHavenne (Sims et al., 2002).

Franzen et al. (1999b) ucnonp3oBanu HOpMaIu-
30BaHHBIN AupQepeHINaTbHbI  BereTallIOHHBIN
nHpekc (Normalized Difference Vegetative Index,
NDVI), ompeneneHHblil MO CIyTHMKOBBIM CHUMKaM
¢ Landsat 5, g BeImeneHns 30H, THe O3Bl A30THBIX
yBoOpeHMIT A MUIeHNIIBI, TOCesTHHOI MOCTIe caxap-
HOJI CBEKJIBI B CeBOOOOPOTE, PAaCUUTBIBATIN C YIETOM
IOCTYIUIEHNs a30Ta U3 CBEKOJIbHON 60TBBI. [lokasa-
tenb NDVI paBeH oTHomeHNIO pasHOCTM K03 dn-
IUeHTOB OTpaXeHUs B MHQPPAKPaCHOM M KPAaCHOM
IyamasoHax K ux cymme. Benmmumna NDVI saBucur

[Intanme pacrenmit, Nel, 2011.
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Puc 1. Vicnonb3oBaHue gnddepeHUMPOBaHHOrO BHECEHMUS YAO-
6peHnin No 3oHam B nepuog ¢ 2002 r. no 2009 r. B BOC-
TOYHbIX parioHax CeBepHoM [akoTbl U 3anagHbIX pavioHax
MwuHHecoTbl (American Crystal Sugar Company 2007, n
JINYHbIE KOHTaKTbl aBTOpoB, 2010).

0T 6MOMACCHI, TUIIA KYJIbTYPHI, CTEIIEHU NTOPA>KeHHUS
00/esHAMN U HOBPEXJEHUs BpemuTensiMu, u obe-
CIIeYEeHHOCTM PacTeHMII 3/IeMeHTaMM NUTaHudA. B pe-
3y/JbTaTe YPOKalTHOCTD MIIEHUIIBI B «KEIThIX» 30HaX,
I7ie BHOCHJIM IIOJTHYIO 03y a30THBIX YR0OpeHmit, 6bi1a
CpaBHMMa C YPOXXailHOCTBIO B «3€/JI€HBIX» 30HAX, INie
I03a a30Ta Obl/Ia CKOPPEKTUPOBAHHA C yYETOM COfiep-
JKaHMS a30Ta B INCTBAX CBEK/Ibl. TOYHBIN pacdeT [03
a30THBIX YROOpeHMIT IO KaXX/YI0 KY/IbTYPY CeBO06O-
pOTa C y4eTOM COfiep>KaHMs JOCTYIHBIX GopM as3oTa
B IIOYBe, O3Bl a30THBIX yAOOpeHMI Ioj IpeplIe-
CTBEHHMK, ¥ IOCTYIUIEHNS a30Ta ¢ 60TBOI caxapHOI
CBEK/IBl B 30HaX, ONpeNeNe€HHBIX IO CIYTHUKOBBIM
1300 pa>keHUAM, IIPUBEJI K YIYUYIIEHNI0 TEXHOTOTNYe-
CKOTO KauecTBa caxapHoil cBekybl. B 2002 r. B fonuHe
pexu Pex Pusep (Red River) Ha mnomanyu npumepHo
40 TbIC Ta, 9yTO cocTabnAeT 20% maomany Moy caxap-
HOJl CBEK/ION B 9TOM permoHe, IpUMeHeHMe a30THBIX
ymoOpeHuUi Mmoj KYIbTYPBI, BO3JelbIBaeMble Cpasy
IIOC/Ie CaXapHOM CBEKJbI, OCYLIECTBIANOCh Ha OC-
HOBE 3TOTO MCCHEefOBaHUA. ITO MO3BOMNUIO CHUSUTD
3aTpaThl Ha yRoOpeHMsA IpyuMepHO Ha 50 HOIapoB ¢
rektapa. Kpome Toro, cHu3unach 4acToTa MoeraHusA
3€PHOBBIX KY/IbTYP, a TAaKXKe Cofiep>KaHMe MUHepasb-
HOTO a30Ta B IIOYB€ Ha IOJIAX, 3aC€BaeMbIX CaXapHOI
CBEKJION 4epe3 2-3 ropa.

Vcrionb3oBaHMe 30H C pasnMYHON OKPAcKON NN-
CTbeB CaXapHOW CBEKJbI, BBIZEIEHHBIX IO CIYTHU-
KOBBIM M300paKeHUAM, IMPOAO/DKAeT PaCHIMNPATHCA
CO BpeMeHM UX IepBoro npumeHeHus B 2002 r. (puc
1). ITo onenkam, B 2009 r. onucaHHOe Bblle audde-
PeHIIpOBaHHOE BHECEHMeE YROOpeHM T IO 30HaM IIpu-
MEHAIOCh IpUMePHO Ha 43% ITOCEBHBIX IJIOLIAJIEN B
CesepHoil JlakoTe 1 3amafiHbIX pajioHax MMHHecOTHI,
Ha KOTOPBIX CaXapHas CBeKJ/Ia BbIpall[MBaach 110 KOH-
TpakTy ¢ American Crystal Sugar Company (ACSC).
IuddepenunpoBanHoe BHeceHMe yAoOpeHUil IOX
CaxapHYyI0 CBEKIy Ha (epMepCcKUX IOIAX OOBIYHO
OCYIIECTB/IAIT AUCTPUOBIOTEPH MUHEPATbHBIX YO-
OpeHMit, UCIIONb3Ys peKoMeHAauuy 1o guddepeHun-
POBaHHOMY BHECEHMIO Y0OpeHWil, OCHOBaHHbIE Ha
TeXHOJIOTVMMY BbIfIe/IeHNUs 30H 0 00eCe4eHHOCTH 3Jle-
MeHTaMIU NUTaHUA pacTeHuit. PepMepnl U arpOHOMBI
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Mone caxapHoii cBeKnbl, 06 BUA (C1eBa) U CMYTHUKOBOE M30-
6parkeHne oKpacku nucTbeB (cnpaga) (no gaHHbIM ACSC).

ACSC, ucnonpsyomye JAaHHBII MeTOJ yIpaBIeHUA
a30THBIM INTAHNEM, YCTAHOBWIIN, YTO B JabHeNIIeM
30HBI MOT'YT BBIJIe/IATHCA He TONBKO C IIOMOILBIO CITYT-
HUKOBBIX M300pakKeHUIl JIUCTbEeB CaXapHOIl CBEKIIbI,
HO 1 nndpoBbIX TOMOrpaduIecKnx KapT u KapT ypo-
JKATHOCTY BCeX KYIBTYp ceBoobopora. MHOTrNMe moss
paspeneHsl Ha 30HBI AnA AnddepeHnpOBaHHOTO
BHeCEHNUs YHOOpeHUt, olpe/ie/ieHHble Ha OCHOBAaHNUM
TpeX MCTOYHNMKOB JJAHHBIX, YKa3aHHbIX Bbime (ACSC,
2008). Ba>kHO OTMETUTD, YTO Ha BCEX IOJAX, 3aCEsIH-
HBIX 10 KOHTPaKTy ¢ ACSC, UCIIONb3yIOTCA pEKOMEH-
[alNM 1O IIPUMEHEeHNIO YAOOpeHMiT, OCHOBAaHHbIe Ha
orbope 1 aHanMM3€e HOYBEHHBIX 00pa3noB. Tak, B 2009
rofly IOYBEeHHbIe 00PasIbl OTOMPANINCh IO 30HAM Ha
43% moreit, a C OCTaTbHBIX NOJIEH T OTOMPAIY CMELIaH-
Hble TTOYBEHHBbIe 00pasibl. [IpenMyIecTBOM cucte-
MBI inddepeHnIPOBAHHOTO BHECEHUA YEOOPEHMIT IO
30HaM SB/IAETCA yBelnudueHMe cOopa caxapa C reKra-
P2, BBIXOZA caxapa Ha TOHHY KOPHEI/IOAOB U, CIefo-
BaTelIbHO, [JOXO[A CEe/bXO3IPOU3BOANTENA C TeKTapa
(Tabm. 2) (ACSC, 2008).

Texnonorna puddepeHINPOBAHHOIO BHECEHMS
yBoOpeHMIT 11 BbIJie/IeHN A 30H 110 OKpacKe TUCTbeB ca-
XapHOJ CBEKJIBI Obl/Ia YCIENIHO MCIIOIb30BaHA B BOC-
To4HOI YacTu CeBepHOI JJaKOTHI M 3amafHBIX paiio-
Hax MuHHecoTbl. OXMpaeTcs, YTO MCIIOTb30BaHIE
nuddepeHIIPOBAHHOTO BHECEHNUA YAOOpeHMII Ceb-
XO3IPON3BOAUTENSIMH, BBIPAIMBAMINMY CaXapHYIO
cBekny 1o KoHTpakTy ¢ ACSC, 6ymer mpopmomxarb
pacmupATbcAa. BosMOXXHO M JanbHelIIee COBEPILEH-
CTBOBaHIeE IIpOIjecca BbIJle/IeHNA 30H (BKIOYas yBe-
MMYeHne X YMCIa C TPeX A0 IATH) mas 6onee ad-
(eKTUBHOrO IpMMeHeHNUA yAoOpeHuil Ha ydacTKax,
TPeOYIOLINX MPOMEXYTOUYHBIX 103 a30THBIX yA0Ope-
HMii. DTO MO3BOMUT YBEIMYNTh IPOU3BOACTBO Caxa-
pa U HOBLICUTD [OXO[bI IIPOM3BOAMTENIEN CaXapHON
CBEKJIBI.

TexHnomornsa pasgeneHus IOjell Ha 30HBI TaKXKe
MOXXeT MCIIO/Ib30BaThCs fIsi 6o/ee TOYHOTO OIpe-
HeleHNs HOPMBI BBICEBA CEeMAH CaXapHOW CBEKIIBL.
Hanpumep, BbICOKME ypoXXau BCeX KYIbTYpP CEBOO-
60poTa YacTO MOYYaloT B 30HAX C IIOBBIIIEHHBIM CO-
fiep)KaHMeM JOCTYIIHOTO a3oTa B mouBe. Takum 06-

pas3oM, yBenMumBasg IVIOTHOCTb IIOCEBOB CaXapHOIN
CBEK/IBl B 9THX 30HAaX, MOXKHO IIOBBICUTb YpO>XKail ca-
XapHOJI CBEKJIBI ¥ BBIXOJ] caXapa ¢ eMHUIbI TOCeBHON
mromaay. VI Hao60poT, cHMXKAsA IVIOTHOCTD ITOCEBOB
B 30HaX CTaOMIbPHO HU3KUX yPO>KaeB, MOXXHO CIKOHO-
MUTDb Ha CTOUMOCTY CeMSH 0e3 CHYDKeHMUS 0XKM/jaeMo-
ro ypoxkas. 9Ta TexHonorus gudQepeHpoBaHHOTO
IO0CeBa AB/IAETCA YaCThIO MPOBOAVIMBIX B HacTOAIee
Bpems uccnegoanuit (ACSC, 2010).

HO-p Opansen - c.-x. koHcynomanm Ynueepcumema IlImama
Cesepnas Jakoma (North Dakota State University (e. @aepo,
CIIA).

I Puuapoc - meHedxep no passumuio cmpamezuu cenvcko-
xo3siicmeennvix npeonpusmuii, American Crystal Sugar
Company, (2. Mopxed, wimam Munnecoma, CIIA).

A-p Hxwcencen — peeuonanvuuii oupexmop IPNI na cesepe
Benuxux pasnun, (e. Cackamyn,nposunyus Cackauesat,
Kanaoa); e-mail: tjensen@ipni.net

Ilepesod ¢ anenuiickozo nod pedaxyueti C.E. Meanosoii, B.B. Hocosa.
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BpemeHHas N”3MEHYNBOCTb OT3bIBUMBOCTIU
CeNbCKOX03ANCTBEHHDbIX KYyNbTyp

Ha yao6peHuns

P. Mynnens, I. Jla-bapmx, K. [Inenpux

Om3v184UB0CY CENLCKOXO3ALUCINBEHHDIX KYIbMYP HA YOOOPeHUS 3A8UCUM 01 NO200HBLX YCTI0BULL KOHKPe-
Ho20 200a. TTompebHOCMb CenbCKOXO3ATCMBEHHBIX KYNIbMYP 6 INEMEHINAX MUHEPANbHO20 NUMAHUS 3a6U-
CUM OM NO200HBIX YCI08ULI, U UX BAIUAHUS HA NPOUECCHL NOCIYNTIEHUS IIEMEHIN06 NUMAHUS U UX nomepu
u3 nouewl. [ moeo, umo0bvt no8vICUMb IPPeKMUBHOCINb UCNONLIOBAHUS IIEMEHNO08 NUMAHUS U3 YOo6pe-
HULL Heob6x00umo pazpabomamyv memoovl, N03BONAIOULUE YUUMDBIBAMDb BIUSHUE NO200HBIX YCI08ULL 2004 HA

OaHHble npoueccol.

Tapa (wrat Orai10), B ntone 2008 r. lenaxka cnesa nonyunna 269 kr N/ra, Ha enAHKY CnpaBa a3oTHble yao0peHna He BHOCUIINCD.

as3paboTKa cuCTeMbl IPYMEHEH Vs YA0OpeHnit mpu

BO3JIe/IBIBAHUY  CETbCKOXO3ANCTBEHHBIX KYIIb-

Typ HpeAcTaBisAeT cob6oil TPYAHYIO 3afady, ecin
YUYUTBIBATh BCe (PAaKTOPBI, BAVSIOLINE HA IOCTYIUICHNE
HUTATe/IbHBIX 9/IEMEHTOB U3 MOYBbI I MOTPEOHOCTH B
HUX pacTeHUl. BompIIMHCTBO arpOHOMOB JIETKO OIpe-
eS0T IPOCTPAHCTBEHHOE PacIpesiesieHne 3Tux ¢ax-
TOPOB, HO y4eT MX BpeMEHHOII I3MEHYNBOCTH CJIOXKEH.
Llenp HacTOsIEN CTATBU — JaTh HEKOTOPOE IPEACTAaB-
JIeHUe O BPEeMEHHOI M3MEeHYMBOCTU MOCTYIUICHNS -
TaTe/IbHBIX 37IEMEHTOB 13 ITOYBbI U MOTPEOHOCTY B HUX
pacTeHMIL.

Yem ompepensieTcsi MOTPeOHOCTh PACTEHUIT B TAKUX
MOIBVKHBIX IUTATEIbHBIX 9/IEMEHTAX B [I0YBE KaK a30T?
DakTOopbl, KOHTPOMUPYIOIYE OT3BIBYNBOCTb PACTEHUI
Ha a30T, MOTYT OBITb pasfielieHbl Ha TPy Kareropmu: 1)
dakTopsl, onpepnensonie, Kakas 4acTb a30Ta B IOYBE
OyzieT [OCTYIHOI JI PacTeHMil B pe3y/IbTaTe MIHe-
panusanuu, 2) $GakTopbl, OMpefesioNIe, Kakas 4acTh
asora OyJeT MoTepsiHa IIPU BBIMBIBAHUY U HeHUTPUDU-
Kanuy n 3) (akTopsl, onpenendole, BeININHY YpO-
KaMHOCTU. XOTA 3TO JIeTKO MaeHTnuupyemole pax-
TOPBI, X TPYJHO KOTMYECTBEHHO OLICHUTb VIV TOYHO
MpencKas3arhb.

CKOpOCTh MUHepaNTM3alyl ONPeResIeTcs] COCTAaBOM
OPraHMYeCKOrO BEIeCTBAa MOYBBI M YCIOBUAMM OKPY-
JKAaIolleil Cpefbl B TeYeHMe BereTalMOHHOTO Ce30Ha.
BeposTHO, 4TO B TEIUIBIX U BJIAKHBIX YCTIOBVAX B II0YBE
OyzieT MUHepanu30BaHO OOJIbIIIe a30Ta, YeM B XOTOZHBIX
Coxkpamenus: N - asor, K - kanunit, Mn - mapraser

IIntanme pactenmit, Nel, 2011.
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Puc. 1. MakcumanbHbIl 1 KOHTPONbHbIV YpOXKau 3epHa Ha CeBepo-
3anaHoWN NccnegoBaTeNbCKOM CTaHLUM OKONO XONTBUNS,
Orano, 1 COOTBETCTBYIOLIME arpOHOMUYECKN OMTUMASIb-
Hble Ao3bl a3oTHoro yaob6peHuna (AONR), Heobxoavmble
ONA NOSlyYEHUA 3TUX YPOXKaeB KyKypy3bl, MOCEAHHOW No-
cne coun, 1998-2009 r.r.

n cyxux. Konmmuectso asora, moTepsaHHOE BCENCTBUE
HAeHUTPUQPUKALNU ¥/ BBIMBIBAHMSA U3 IIOYBBI 3aBU-
CHUT OT KOJIMYECTBA U PACTIPeNieNIEeHNs OCaJKOB, CTEIIEHN
IpEeHVPOBAaHHOCTY MTOYBBI, TEMIIEPATYpPhl BO3AYXa U KO-
MMYeCTBa MMHEPaNIM3yeMOro yriepopa. JocTyKuMblit
YPOBEHb YPOXKalTHOCTM 3aBUCUT OT BCXOXKECTU CEMSIH,
KOHKYPEHIIMM PacTeHMil ¥ Haau4MA WIM OTCYTCTBUA
CTpecca B Te4eHMe BCEro BereTaljMOHHOro nepuopa. Ka-
KoOJ1 (paKkTOp ABJAETCHA MOCTOSHHBIM U JJIA IPOLECCOB
MIOCTYIIJIEHN 97IEMEHTOB MUTAaHMA U3 TTOYBbI, U JI7IA O-
TpeOHOCTU B HUX pacTeHMit? DTOT PaKTop - M3MEHUN-
BOCTb IIOTOIHBIX YCTIOBMIL.



C 1998 . B YHU-

BepcuTeTe  INTAaTa
Oraito TpoBOAATCA
UCCIIEIOBAaHNUS  TIO
OlLleHKe  OT3BbIBYM-
BOCTU KYKYPY3bl
Ha BHeCEHMEe Kap-
6aMUOHO-aMMuUad-
noit cmecn (KAC)
B MEXAYPAAbs IIpU
BBIpAILIMBAaHUN B Ce-
B0OOOOpOTE KYKypy- [
3a-cosi.  V3ywaercs |
YPOXalHOCTh KYKY-
PY3Bl Ha 3€pHO, Ipu
BHECEHNUM IIATU J[03
a30THBIX YAOOpeHMIL:
45,67, 134,202 n 224 |
Kr/ra mo 2006 r. u 0,
67, 134, 202 un 224 |
kr/ra mocne 2006 T.
Kaxpgeiit rom OT3bIB-
YMBOCTb  KYKYPY3bI
Ha a30T MOJE/IPYeT-
i1 € UCTIONMBb3OBAHNEM  renpckoit cTaHumu 8 Oraiio.
ypaBHeHUsI HeIVHel-
HOJI perpeccuit, KOTOpoe IO3BOJISIeT OINPefieINTh arpo-
HOMMYECK) ONTYMA/IbHYIO [{03y a30THOTO yAoOpeHums
(Agronomic optimum N rate, AONR). Ha xpuBoit oT-
3BIBYMBOCTY arPOHOMMYECKY ONTYMA/NbHAs 1032 a30T-
HBIX YEOOpEHMIT COOTBETCTBYET {03€ a30THOTO yA0Ope-
HUS B TOYKe Iepernba ¥ BBIXOAA KPMBOII Ha IUIATO, U
9KBMBAJIEHTHA HaMMEHBIIIENl Jj03e yAoOpeHuit, obecrie-
YMBaOLIell MAaKCHMAIbHYIO YPOXKAITHOCTb.

Kak mokasaHo Ha pucyHKe 1, MakCMManbHO JOCTH-
JKUMBIML YPOXKail 3aBUCUT OT YC/IOBUIL KOHKPETHOTO
rofia, TAaK)Xe KaK M KOMYeCTBO a30THBIX Y0OpeHNIi, He-
06XoA1MoOe I/ ero monydeHus. Bpemenusie ¢nykTya-
LIVIM IPUBOJAST K TOMY, YTO Ha OJfHOM J TOM K€ OIIBITHOM
y4acTKe B OJIHOM J TOM K€ CEBOOOOPOTe ONTHMAIbHbIe
J103bI @30THOTO YAOOPEHVs Pa3INyaloTcs IO TOfjaM.

TpaguuoHHble PeKOMEHJALNY 10 MCIIOIb30BAHIIO
A30THBIX YEOOpEHNIT OPMEHTUPYIOTCS Ha BETUYNHY 110-
TEHIIMATbHON YPOXXaTHOCTH, IIPU STOM J/IS TIONTY4eHUs
O07BIINX YpOXKaeB HEOOXOAVMO BHeceHue Oojiee BbI-
COKUX /103 a30THBIX yHoOpeHuit. Ml 0OHapy X1y, 9TO
[OCTUTaeMble BBICOKME YPOBHM YPOXKAalHOCTU He 00s-
3aTe/IbHO CBs3aHBI C OO/MbIeil TOTPEOHOCTHIO B a30Te
(Sawyer et al., 2006).

[TouemMy 9acTO He HAXOAAT IPSAMON 3aBUCUMOCTHU
MEX[Y BETMYMHON YPOXKAMHOCTY M ONTMMATbHBIMMU
[I03aMy a30THBIX YOOpeHMiI Ha TUIMYHBIX MOMAX KY-
KypysHoro mosica CHIA? bnaromaps MmuHepanusanum
OpraHMYecKoro BellleCTBa I0YBa CIIOCOOHA CHaGXaTb
pacTeHyst 60/IBIINM KOMNYECTBOM a30Ta, YTO MCK/II0Ya-
eT HeOOXO/IMOCTh B JOIIO/THUTEIbHOM BHECEHNUN a30T-
HBIX yRobpennit. Kpome Toro, eciu B JaHHBIX YCIOBUAX
BBIpAIIMBaHVsI IIOT€HIIMA/IbHbIE IOTEPYU a30Ta HE3HAYM-
Te/IbHBI, TO 1032 A30THBIX YEOOPEHMIT MOXKeT ObITh CHI-
»keHa. Takum 06pasom, MoYBa cama CMOXKeT 00ecreunThb
JIOCTATOYHOE KOIMYECTBO a30Ta I YAOB/IETBOPEHNUS
6orblielt YacTy MOTPeOHOCTY pacTeHuit B a30Te, 1 MO-
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Puc. 2. OT3bIBUMBOCTb COM Ha HEKOPHEBOE BHeCeHVe MapraHLa
Ha CeBepo-3anagHoOM Hay4HO-MCCNefOBaTENbCKON CTaH-
umnm okono Xonteuns (wrat Oralio), B TeueHne 2007-2009
rogos. Mpu pa3Hbix 6ykBax Hag cTonbuamu pasnuunsa go-
CTOBEpPHbI Npu ypoBHe 3HaummocTtu 0,05.

Tepy a30Ta, B JAHHOM C/Ty4ae, MaJloBeposTHBL. I1oTpe6-
HOCTb PACTEHUII B a30Te TAK)KE MOXKET CHIKATBCSI, €CTIN
YPOXXailHOCTb KYKYpPy3bl y>Ke ymajma 13-3a KaKOro-To
crpecca (Hanbosee BEPOSTHO CBS3AHHOTO C ITOTOHBIMU
YCTIOBYAMM).

Victionb3ys pannble 3a 2004 1. u 2005 . (puc. 1) mna
WUTIOCTPALM KOHILIENIMM BPEMEHHON W3MEHYMBOC-
TV TIOTPeGHOCTU B a30THOM YOOpEHMN, OTMETUM, UTO
TOCTYDKMMBII YpOXKail mouTtu He MeHsietcs (~12 1/ra),
HO /103bI A30THOTO yHOOpeHMs, HeOOXOAMMBIe ISl I10-
JIy4eHMsI 9TOTO YpOXKasi, CYIeCTBEHHO PasHAThCA. Pas-
JIMYAIOTCS, [TTABHBIM 00pa3oM, BeJIMUYMHBI YPOXKasi, 110-
JIy4eHHOTO IIpY HM3KOJ J03e a30THOro ypobpeHus. B
KOHTPO/IbHOM BapuaHTe (45 kr N/ra B KadecTBe CTap-
TOBOTO yHOOpeHNus) MoIy4deH ypoxkail B 12 u 7.8 T/ra B
2004 1. 1 2005 1., coOoTBeTCTBEHHO. ENBa /11 MOHM>KeHHAs
HNOTPeOHOCTb B a30THBIX yRoOpeHuax B 2004 r. o6bsc-
HAMaCh CHIDKEHJMEM ITOTEHIMATbHBIX IIOTEPb, IIOTOMY
YTO KOMYECTBO OCAIKOB, BBIIABIINX MeXAy 1 mas u 1
aBrycTa, 66110 Ha 13 cM 607bIte, yeM B 2005 1. Takum 06-

IIntanme pactenmit, Nel, 2011.



pasoM, KOIM4YeCTBO a30Ta, MMUHepanu3oBaHHoro B 2004
I. 6BI/I0, IIO-BUAMMOMY, TOPa3fio 60mbumM, 4eM B 2005 T.

XO0TA BOIIPOCHI O PAllVIOHATBHOM IIPMMEHEHNN a30T-
HBIX y;[06pe1-n/n71 ABJIAIOTCA XOPOUIEN OCHOBOM JI/IA VIC-
KyCCUM O BPEMEHHON M3MEHYMBOCTU, MHTEHCUBHOCTD
mporecca BBICBOOOXKJEHUsI 97IEMEHTOB IMTAHUS M3
TPYEHOIOCTYIHBIX (OPM TAKKe IIOfBep>KeHa BpeMeH-
HOJl u3MeH4MBOCTH. IlosToMy emle omHONM TeMoN A
00CYX/IeHIA BpPeMEeHHBIX TPEHIOB B IIOCTYIIEHUY TN~
TaTe/IbHBIX 97IEMEHTOB 13 MTOYBBI M MMOTPEOHOCTU B HUX
pacTeHmii, ABNAETCA NUTAHME PACTEHMIT MUKPOSJIEMEH-
TaMI.

BospMeMm B KauecTBe mpumepa MOTpeOieHNne Map-
raa (Mn) coeit. CumnTombl fedbuiura Maprasia
MO>KHO HaOJTIOfIaTh Ha MHOTHX ITO/ISIX B CEBEPHOM M 1I€H-
TpanbHOM Oraito, HO He KaxAblil rof. VMHorna oHu He
HaOMIONAIOTCS B TedeHMe OOJbIleil YacTy BereTalllioH-
HOTO IIepMOfia, @ 3aTeM BHE3aIIHO IIPOAB/IAITCA Ha MojIe
OTJeNbHBIMY OYaraMm. VlcciemoBaHusa B YHUBepCUTETe
mrrara Orajio IOKa3ay, YTO OT3BIBUMBOCTD COM Ha He-
KOpHEBOe BHeCEHNe MapraHija MOKeT ObITh arpOHOMMU-
YeCKM ¥ 9KOHOMMYECK!M 3HAYMMON, HO OHA 3aBVICUT OT
YC/IOBMIA TOfla BRIpAIUBaHMA (puC. 2).

Korga mo4BBI BBICBHIXAIOT, AOCTYNHBIN MapraHell
(Mn?*) okucnsiercst ¢ 06pa3oBaHeM HEPACTBOPUMOTO
okcupa maprasna. TaknmM o6pa3oM, MapraHer CTaHO-
BUTCA HEJOCTYIHBIM AJiA pacTeHuil. HekopHeBoe BHe-
CeHle MapraHIia B 9TUX YCTIOBUAX MOXET ObITh arpOHO-
MIYECKH U 9KOHOMIYeCKM 1eecoobpasno (cezon 2007
I. Ha puc. 2). CuibHas 3acyxa, Habmogaemas B 2008 r.,
BEPOSITHO, CHU3M/IA IIOTPEOHOCTh PAaCTeHMIT B MapraH-
1ie B pe3y/bTaTe CHIDKEH) OTEeHIMA/Ia YPOXKAHOCTIL.
OrcyTcTBME 3acCyUUIMBBHIX ycnoBuit B 2009 1. crmoco6-
CTBOBAJIO BBICBOOOX/IEHNIO TOCTATOYHOTO KOJIMYECTBA
JOCTYIIHBIX [/ pacTeHMit GopM MapraHiia 13 IMOYBBI,
B pesylIbTaTe 4ero OT3BbIBUMBOCTb HA BHEKOPHEBOE
BHECEHJe MapraHIIeBbIX yIOoOpeHNiT He HaO/TI0fanach.

JoCTymHOCTD APYIUX 57IEMEHTOB MUTAHUA PACTEHMII
13 TIOYBBI TaKXKe ITO/IBep>KeHa BPEeMEHHON M3MeHYMBO-
ctu. Tak, HEZOCTATOK Kamus HaOMIOaeTCs yallle BCero
B 3aCyLUINBbIE TOABI B BOCTOYHOM YaCTH KYKYPY3HOTO
1osica, 0COOEHHO Ha MOYBaX, CHOPMUPOBABLINXCS HA

[JIMHUCTBIX IIOPOfiaX ¢ MUHEpaJaMU CO CTPOEHMEM IIa-
KeTOB 2 : 1, KOTOpble MOTYT (PMKCHPOBATb KaJINil IIpK
BBICBIXaHMM TIOYBHI. B rofpl ¢ 4epemoBanueM mepnonoB
YB/Ia)KHEHUA U BBICBIXaHNsl, HAIPOTUB, OT3bIBUMBOCTD
pacTeHNiT Ha BHeCeHMe Ka/IMiTHBIX YHOOpeHMII MOXKeT
OBITb MEHbIIIE, ¥ OHA TOPa3/j0 MeHee BEePOATHA B YCIOBU-
AX, KOTla U3 TPYAHOAOCTYIIHBIX GOPM BBICBOOOXKIaeTCA
[BOCTAaTOYHOE KOMUIECTBO KajIu.

BpemeHH4s N3MeHUYMBOCTb IOTPEOHOCTN pacTEHMII B
IMTAaTe/bHbIX 3/IEMEHTAX M3 MUHEePabHBIX y0OpeHMit
3aBUCUT OT IIOTOJHBIX YCTIOBUII KOHKPETHOIO Iofia U MX
BIMAHNSA Ha MOCTYIJIEHME NUTATENbHbIX 3/IEMEHTOB U3
HOYBBL. DTU BPEMEHHBIE TPEH/bl OOBACHAIOT, IIOYeMY
HeoOX0oaMMO paspaboThb METOHbI I OXHOBPEMEHHOTO
MOHNTOPYHTA HMOTPEOHOCTY PACTEHMUIT B IUTATEIbHBIX
9/IEMEHTAaX U UX MOCTYIUIEHNUA U3 TOYBbL. BepoATHO, 4TO
aHa/IM3 PACTUTE/ILHBIX TKaHell, 0TOOP MOYBEHHBIX IPO0 B
TeyeHMe BEreTallIOHHOTO IIEPMOJia U MICIIONIb30BaHIE HO-
BBIX TeXHO/IOTHI (MICTAaHIIMOHHOE 30HVIPOBaHNe) OymyT
WIPaTh TOPa3fio GONIBIIYIO PO/Ib B IPMHATUY OOOCHOBAH-
HBIX PELIeHUI /I YIIPABIEHM IUTaHIUEM PACTEHUI.

J-p Mynnen - adetonkm-npogeccop, cheyuanucm no
nnodopoouro nous, OARDC-SENR, Bycmep, Oeaiio;
e-mail: mullen.91@osu.edu.

I JIa-Baposx — npenodasamens 3a0UHbiX Kypcos, OKpye
DynmoHn, 3aoumvie Kypcol yHusepcumema wimama Oezaiio
K. Tuedpuk - HayuHviii compyoHUK, 3aHUMaemcs npo-
6nemamu nouserHozo nnodopoous, Illkona oxpyxcarouset
cpedvl U NPUPOOHbILL pecypcos, yHUeepcumem wmama
Ocatio.

Ilepesod ¢ anenutickozo nod pedaxyueii C.E. Meanosoii, B.B. Hocosa.

Jintepartypa

Sawyer, J., E. Nafziger, G. Randall, L. Bundy, G. Rehm, and B. Joern.
2006.

Concepts and rationale for regional N rate guidelines for corn. ITowa
State

University Extension PM 2015, Ames, IA.

Hauyano pa6oTbl C TOYHbIM 3emnegennem

9. Yuncren n JIx. @ynron

TexHonoeuu mMouHo20 3eMnedenus, Komopovle K020a-mo CHUMAnuco noOXOOSULUMU TNONLKO O7IA KPYNHbIX
cenvxo3npoussooumerneti, OpUeHMUPOBAHHBIX HA UHIMEHCUBHOE 3emiederiue, menepb neeko 00CMYnHbL U Npu-
emiembl 07151 WUPOKoeo cnekmpa cenvxozonepayuti. B CIIIA 6vicmpo pacmem unmepec K 0c60eHUI0 U 6HeO-
PeHUI0 MeXHONI02UL MO4H020 3eMedenus, 8KI0Uas vicokomounvle cucmemor GPS [peanusyrowsue pexcum
KuHemamuxu peanvHozo epemeru (real-time kinematic, RTK)], noces/npumererue cpedcme xumusayuu 8 co-
0Meemcmeul ¢ NPUHYUNAMU MOUHO20 3eMTIe0eUs, A MAKHe petteHUs NO UHPOPMAUUOHHOMY YNPABTEHUIO.

€XHOJIOTMY TOYHOTO 3eMJIefie/IIsl He BCerfa Obuin
SKOHOMMYECKV BBITOFHBIMU JUISI MENIKMX W Cpef-
HIX epMepcKux x03s17icTB. OIHAKO CO CHIDKEHM-
€M CTOMMOCTY OOOPY/IOBAHNA JI1 TOUHOTO 3eMJIefe/Ns

[Intanme pacrenmi, Nel, 2011.

Terepb MOYTY BCE CENMbXO3IPON3BOAUTENN /I ONTUMMU-
3arum ce6eCTOMMOCTI IPOAYKIMM MOTYT MCIIO/Ib30BATh
TaK/e TEXHO/IOTUY KaK, HalpYMep, CUCTEMBI ITapaJlIe/ib-
HOTO BOX/IEHNI, KAPTUPOBAHNA YPOXKaTHOCTI 1 iy de-
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Puc. 1. Pe3ynbTathl onpoca 0 BHeAPEHUN TEXHONOMMin TOUYHOMO
3emnepenus B Anabame 3a 2009-2010 rr.

PEHLMPOBAHHOTO BHeCeHMs yaoOpeHmit. MeHsmomecs
IIeHbl Ha CPefCTBa XVMMU3ALNN Y IIPOAYKINIO pacTeHNe-
BOJICTBA 3HAYUTEIBHO YBEIMYMBAIOT PUCK OLUIMOOYHBIX
yIpaBeHdeckux pemeHnit. TakuM o6pasom, gaxe Me-
KIie XO3SJICTBA MOTYT IIO/Ty4aTh BBITOAY OT VICIIO/Ib30Ba-
HVISI TEXHOJIOTHIT, TIOBBIIIAIONINX 3 DEKTUBHOCTD IPON3-
BOJICTBA.

B mrare Ana6ama (CIIA) B 2009 . 6611 IpoBefieH
ornpoc gepMepoB /A OLEHKN CTENEeHV BHEIPEHUS I
IUTAHMPYEMOTO BHEAPEHMs pPa3IMYHBIX TeXHOJIOTWIA
TouHOro 3emnenenus (puc. 1). I[To pesynpraram onpo-
ca, 58% pecIOHIeHTOB MCIIONIB3YIOT Ha CBOUX (epMax
TeXHOJIOTMM IapajUIeIbHOTO BOXAEHMS IO CBETORM-
OJHBIM KypCOyKa3aTensaM, 34% — TeXHOJIOTUY aBTOMa-
TUYECKOTO NOAPYIUBaHUA U 31% — aBTOMaTM4eCKOe
BOXJeHMe C ucrnonb3opanueM texnonorunu RTK. IIpn
3TOM 86% pEeCIIOH[E€HTOB UM y>Xe NPUMEHAT, UIN
HaMepeBaIOTCA MCIOIb30BAaTh TEXHOJIOTMIO aBTOMa-
TUYECKOTO OTK/IIOUeHMS CeKuMil. BHegpeHme cucrem
KapTUPOBAHUA YPOXANHOCTY OLEHUBANU IO TpeM
KaTeTOpMAM: MCIIONb3YIOT B HacToAee BpeMs (43%),
HaMepeBalTCsl NMCIONb30BaTh B OyaymeMm (33%) u
He HaMepeBaITCHA MCIONAb30BaTh (24%). Pesynbrars
oIpoca IOKa3aau, YTO 3HAYNUTE/NIbHAS YacTb CeNlb-
X03IIPON3BOAUTeNIeNl IUTAHMPYeT OCBAMBaTh JaHHBIE
cucrempl. B 6mmkaiiine gBa roga 51% OmpoIIeHHBIX
I/IAHUPYIOT BHEPUTD Y ce6s1 TeXHOMornio auddepeH-
LMPOBAHHOTO MOCeBa/IIPUMEHEHNS CPELCTB XMMU3a-
LMY, TOTAA KakK 24% — y>Ke IPUMEHAIOT 9Ty TEXHOJO-
THIO.

OpfHOl M3 TeXHOJOIMil, OBICTPO OCBaMBaeMOIl
dbepmepamn Amabamer u CIUIA B 1e10M, sBIsAETCA
TEXHOJIOTMSI aBTOMATMYeCKOTO OTK/ITIOYEHMS CeKLINIA
(automatic section control, ASC). 3ra cucrema nep-
BOHAYa/IbHO IIPVMMEHAIACh HA OIPBICKMBATE/IAX, HO B
HacToAlllee BpeMs B IMPaKTUKe TOYHOTO 3eMJIeeus
OHa TaK)XXe NCIIONb3yeTCsl Ha cesIKaX, pasbpachiBa-
TensiX ynobpennit u fpyrom obopymsoanun. JaHHas
TEXHOJIOTMS II03BOJIAET OINEpaTopy OTK/IYATh OT-
leIbHBbIE CeKLuu 060pyLoBaHMs Ha yxe 06paboTaH-
HBIX y4acTKax WIM TaM, Iie o6pabaTbiBaTh He Tpeby-
eTCs, HallpuMep, B 9KOJIOTUYECKM YYBCTBUTEIbHBIX
30HaX - Ha 3aJlepHOBAHHBIX BOAOCTOKax. HemaBHee
uccneoBaHue, nposefeHHOe B O6epHCKOM yHUBep-
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cuTeTe, IOKa3ajo, YTo MpuMeHeHne Texuonornu ASC
MOXET COKPaTUTh pPacXOfOBaHNE CeMSIH/CPefcTB
xuMmmsanuyu Ha 1-10% 3a ofuH IpoXop IO IOJIO;
nofo6Hass 9KOHOMMS NPOMCXOAUT B pe3yIbTaTe CO-
KpallleHNs NepeKpbITUII Ha NMOBOPOTHBIX MOJOCAX U
KJIMHOBUJHBIX y4YacTKax IoJeil. Beirofa oT maHHON
TEXHOJIOTUM COCTOUT B TOM, 4YTO (epMepbl IKOHO-
MAT OT 3.7 mo 61.7 monn./ra B TOA B 3aBUCHUMOCTH OT
KY/IbTYpbl, arPOTeXHMKY, (GOPMBI U pa3Mepa IOJIel.
B BIlIeyKa3aHHOM MCC/IEIOBAHNY SKOHOMMS CeMsH/
CPeACTB XMMM3alUUM COCTaBuaa B cpefHeM 4.3% 3a
omnepanuio, IpOBESEHHYIO C MICTIO/Ib3OBaHNEM TOJIBKO
cucteMbl ASC, cO CPOKOM OKYIIaeMOCTY MeHee 2-X JIeT
mst 6OMblelt 9acTM TeXHOMOTMYeCKUX omepannit (c
Haubo/IbIIell OTHAauell Ha ONPBICKUBATE/IAX, CES/IKAX U
MOAKOPMIIUKAX — PaCTeHNENNUTATEAX IPU NOAKOPM-
Ke a30oToM). OHaKO NpM COBMECTHOM MCIIOTb30Ba-
Huu cucteMmbl ASC 1 cucTeMbl TapajaebHOTO BOX]e-
HMA MOXXHO IONYYUTDH GOIOMTHUTENIbHYI0 3KOHOMUIO,
MOCKOJIBKY 3TO elle OoJblIe COKpalaeT mepeKpbITus,
0COOEHHO MEXJY CMEXHBIMU IPOXOJaMU TeXHVKI,
U, COOTBETCTBEHHO, PAaCXO[l0BaHME CeMsH/CpefCcTB
xumusauun (Troesch et al., 2010). JJanubIM Mccieno-
BaTeneM OBIIO TOKAa3aHO, YTO C CUCTEMOIT Tapajienb-
HOT'O BOX/IEHUSI MOXXHO C3KOHOMUTDH B CpefHEM elle
12% ceMsiH/CpeACTB XMMMU3AUUNU IpU 06IIeil 9KOHO-
MUU B pe3y/lIbTaTe COBMECTHOTO MCIIONIb30BaHNA CHUC-
teM ASC 1 mapasjieIbHOro BoXieHus oT 15 mo 30%.
Ompoc, npoBefeHHblT B Amabame, MOKa3as, 4TO B
OyayieM OXMAAeTCs IMMPOKOe BHE[PEHME CeIbX03-
NPOU3BOAUTENISAMU CUCTEM aBTOMATUUECKOTO BOXJe-
HuA: 37% pecHOoH[EeHTOB HAaMEPUBAIOTCA BHELPUTH
3Ty TEXHONIOIMIO B OMypKaiime 2 rofa, a ceifyac e

Mcnonb3oBaHne cuctembl KapTMPOBaHUA YPOXKaMHOCTW C Mpu-
eMHuKom GPS Ha 3epHoy6opoyHOM KombaliHe fna cocTaBrieHnA
KapTorpammbl ypoxKaliHOCTW AnA nondA. Kaptorpammbl ypoX<an-
HOCTV ABNIAIOTCA OTYETHOWN CBOAKOW ANA CeNbX03Npon3BoanTens,
MOCKOSbKY AaloT MHPOpMaLMIo O BAWAHWMM arpoOTEXHONOIMIN Ha
NPOV3BOACTBO CENIbCKOXO3ANCTBEHHbIX KYNbTYP.

OnpbicknBaTenb, 060pyAOBaHHbIM CUCTEMOW aBTOMATUUYECKOro
OTK/IOUEHNA CEeKLUIA, KOTopas Npu ABUXXEHUW ONpbICKMBaTeNsA No
Moo OTK/OYAET/BKIIOYAET CEKLMU WTAHIW UK OThAeNbHble Gpop-
CYHKW. Ha onpbicK1BaTene NpUMeHAeTca cmctema napannesibHoro
BOXAEHNA AN MUHMMU3ALUN NePeKPbITUA 1 MPONYCKOB.

IIntanme pactenmit, Nel, 2011.



MNoceB ¢ ncnonb3oBaHMem CMCTEMbl aBTOMATUYECKOrO BOXAe-
HUNA

nonb3yerca 31% onpoieHHbIX. B KadecTBe 0CHOBHO-
ro apryMe€HTa B II0/Ib3y JMCIIO/Ib30BaHNA I[aHHOIZ TeX-
Hooruu ¢gepMepsl YKazanu, YTO BO BpeMsI BOXK/IeHI
TpebyeTcs MeHblIas KOHLEHTpauus BHUMaHusA (4To,
B CBOIO O4Y€penb, CHMIXXAEeT YyTOMIAEMOCTDb 1 IIOBbINIA-
eT CIIOCOOHOCTh COCPEOTOYNTHCS Ha APYTUX Ollepa-
uAx). XOTA CUCTEeMBbl KapTUPOBAHMA YPOXKANHOCTH
¢ ucnonbzopanueM GPS-HaBuranum mManao MCHONb3Y-
IoTcs B Anmabame, gpepMepsl HaUMHAIOT OBICTPO 0CO3-
HaBaTb IIPEVMYLIECTBA KAPTOIrPaMM YPOXKallHOCTU He
TO/JBKO IIpU OL€HKE O6m€HpMHHTbIX " HOBBIX arpo-
TEXHUYECKUX IIPMEMOB, HO TAKXX€ M IIPpU UCIIOIb30Ba-
HUU B KauyeCTBEe MCXOJHBIX JAHHBIX IpU paspaboTke
ATpOTEXHUYECKUX IIPUEMOB, Cl'[eI_H/I(l)I/I‘IHbIX oA KOH-
KPeTHBIX yCIOBMiT (T.e. BbIJje/IeHNe YIaCTKOB C pas-
HbIMIM YPOBHAMM COAEPpXaHNA I1€MEHTOB IINTaHUA
B ITOYBE/TPeOYIOMNX PasHBIX HOPM BBICEBA CeMsH 1/
WIM BHECEHUsI MeCTUINAOB, mpoBefeHne nuddepen-
IUPOBAaHHOTO IIOCEBA, CO3/laHME KapT-3aJaHuil Ha
BHeceHue ynobpennit u T.4.). Ompoc Takxe mokasar,
4TO ¢epMepbl pacCMaTPUBAIOT JAUCKPETHBI OTOOP

Ta6nuua 1. PekomeHgauum no Hayany paboTbl ¢
TOYHbIM 3eMrneaennem

« YeTko ompesenuTe 1N /1A BHEAPEHNA TEXHOIOIMI U IIPY-
€MOB TOYHOTO 3eMJIefie/N.

« [To6upaiiTe TeXHOIOI MY, KOTOPbIe MOTYT MCIIONMb30BAThCA AL
HECKOJIbKVIX OTIeparuii.

« OmpenienuTech ¢ yCTpOiiCTBaMM, KOTOPbIE MOTYT JIETKO TIepe-
CTaBJIATBCA C OFHOI CENbCKOXO3AMCTBEHHON MAIIMHbI Ha IPYTYIO.
« [To6upaiiTe TEXHOIOIMY, KOTOPbIe COBMECTVMBI KaK C JIC-
TI0/Ib3YEMbIM Celf4ac, TaK M C HOBBIM CeIbCKOX03A/CTBEHHBIM
060pynoBaHMEM.

« Y6emurecn, 4To 060py/0BaHMe /IS TOYHOTO 3eMJITeNIVI MOX-
HO JIETKO U HEJIOPOTO MOJIePHU3NPOBATD.

o OnpenenuTech ¢ ypoBHEM TOYHOCTH U CTabMIbHOCTBI0O GPS-
HO3MLOHNPOBAHNS, TPeOYeMbIMY /I KOHKPETHBIX OIIepaIiyit.
« Y6emurecn, 4TO 3aIiChbIBaeMble JAHHBIE MOTYT JIETKO IIePEeHO-
CUTBCS Ha IPYTYIE HOCUTEIIN.

« CriporHosupyiite 6yayuine Tpe60BaHMA K CeNMbCKOX035I1-
CTBEHHBIM OIIePAIVAM Y BO3SMOXXHOCTD IIPYMEHEHNA B OyayIeM
TEXHOJIOTMI1 TOYHOTO 3eM/IEfie/Ns, KOTOPbIE UCIIONb3YIOTC B
HacToAIlee BpeMs.

o OneHnTe BpeMs, HeOOXONMMOe J/IsI OCBOEHNA TEXHOMOTHII TOY-
HOTO 3eMJIefIe/INsA, ¥ OIIPENeNINTECh CO CPOKAMM X BHEZIPEHMA.

« YTOYHMTE IO TIOBOAY MPAKTIYECKOTO OOYUeHN, TEXIOePIXKKI
1 06CITy>KVBaHMA I/ HOBBIX IPOJYKTOB, B KOTOPBIX BbI 3aMHTe-
PecoBaHbI.

IIntanme pactenmit, Nel, 2011.

Mpumep aucnnes ans TOUHOro 3eMNeAesNns, YyCTaHOBIEHHOIO B
KabrHe 1 nHbopMMpYIOLLEro onepaTopa B PEXMME peanbHOro
BpeMeHM 0 pabourx napameTpax U BO3MOXKHOCTU MOJTyUYEHNA pa3-
JINYHBIX JAHHBIX.

MMOYBEHHBIX 00pa3[oB 1 0TOOP 06pa3OB U3 ompefe-
JIEHHBIX 30H, BBIJIEJICHHBIX 110 KAKOMY-/T100 CBOWICTBY
IOYBBI, @ TAK)Ke TEXHOIOTUI0 TubdepeHIIuPpOBaHHOTO
[0CeBa/IPUMEHEHNSI CPEICTB XMMU3AL MM, B KA4eCTBe
TEXHOJIOTMII, MMEIUINX 3HAYUTENbHBI IMOTEHI[MA
IS TIO/TydeHMsI TPUOABOK ypoyKasi M CHYDKeHMs cebe-
CTOMMOCTH.

PasmbiluneHnsa nepeg Havanom pa-
60Tbl

B ycnoBmax BospacTamollero MHTepeca K TEXHO-
JIOTMAM TOYHOTO 3eMJIefieNind U IUIAHUPYeMOro oc-
BOEHNA IPON3BOANTE/NN Yallle BCETO 33/Jal0T BOIPOC:
«Kax HavaTp MCIOTB30BaTh TEXHOIOTUY TOYHOTO 3€M-
nemenusa?» Hioke mpuBeneHbl peKOMEHIALVN /1A cep-
TUGULUNPOBAHHBIX CIIEIVATICTOB IO PACTEHUEBOJCT-
By, KOHCY/IbTAaHTOB, B TOM 4JC/Ie U3 YHUBEPCUTETOB,
U HpOM3BOAMTENEel 060pyHOBaHMA IO OOYYeHUI0 U
OKa3aHMIO ITOMOIIN Ce/lTbXO3IPOU3BOAUTENAM B BBI-
6ope Hanbomee OMTUMATbHBIX TEXHOTIOTUIT TOYHOTO
3eMJIefle/NA J/IS BBIIIO/THAEMbIX Ollepanuil. 9T peKo-
MeHJauuy 6pUIM pa3paboTaHbl HA OCHOBE pe3y/bTa-
TOB onpoca ¢pepMepoB U INYHBIX KOHTAKTOB aBTOpa
C AuIepaMu 0 060PYAOBAHMUIO I TOUHOTO 3eMIIe-
menus U pepMepamy, UCIONb3YIOIINMU TEXHOIOTUA
TOYHOTO 3eM/IefleNNsl KaK Ha HPOTSKEHNUM JIUTENb-
HOTO BpeMeHN, TaK U HeJlaBHO.

IIpexxpe Bcero, mpM BHEAPEHMM TEXHOJOTMI u/
WIX METOfI0OB TOYHOTO 3eMJIefie/iNsl [JO/DKHA OBITb
JACHa Ie/b UX MCHONb30BaHMA. IIOCKONMBKY TOYHOe
3eMyIefieNie I03BONAeT ¢epMepaM pelIaTh 3ajadn,
crienuuYHbIe 111 KOHKPETHBIX YCTIOBUIT, MOTUBALIUA
(dbepMepoB K IPUMEHEHNIO TaHHBIX TeXHOJIOTUII TaKXKe
ObiBaeT pasHoil. fBmsercs nmu uenpio 6onee addex-
TUBHOE VCIIO/Ib30BAaHMe CeMAH U CPefCTB XMMMU3ALN?
Vnu 6onee noppo6HOe JOKYMEHTUPOBAHNE BbIIIOIHS-
eMBIX B X03sJicTBe omnepanuit? Heo6xogumbl n3MeHe-
HUS B arPOTEXHONIOTHSX, U JyIsL 9TOTO MOTPeOOBaInCh
IOTIOJIHUTE/IbHbIE JaHHBIE 10 X03:icTBY? Ounbka mpu
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IIOCTAaHOBKE YETKOJ IIel MOXKET HOPOro 0OOMTUCH 1
IPUBECTI K OOPATHBIM pe3y/IbTaTaM.

@epMepsl, MUCHONb3YIOIINME TEXHONOIMM TOYHOTO
3eMIIefleNnNsA, IIOCTOAHHO IIOYEPKMBAIOT Ba>KHOCTD
BbI6OpA IIPOAIYKTOB, IPUTOAHBIX /IS IIPOBEfIeHMsT Hec-
KOTbKMX TEXHOJOTMYeCKUX omnepauuii. Vcrmonbsosa-
HI€ TAKUX KOMIIOHEHTOB KaK MOHMTOPBI, IIPMEeMHVKNI
CIIyTHMKOBBIX CUTHAJIOB, aHT€HHBI I KOHTPOJIZIEPHI I
BBINTOJTHEHMSI CAaMBIX Pa3HbIX 3ajiad ¥ Ha pa3HOM 000-
PYZOBaHUM MOXXET CHU3WUTb 3aTpaThl Ha TEXHOJIOTUM
TOYHOro 3emnefenusa. Hanpumep, pi1a mapannenbHOro
BOXJEeHNA NOKymaeTca auciieri. Ero MoxxHO mepe-
YCTaHOBMUTDb Ha KOMOQJIH /ISl KaPTUPOBAHUSA ypOXKaii-
HOCTH, a 3aT€M — CHOBa Ha TPaKTOp M MCHOIb30BaTh
nnst puddepeHIPOBaHHOTO BHECEHUS Y00 eHMIL.

BaXHBIM NIPUMHLUIIOM COBMECTUMOCTM ABJIAETCA
TIETKOCTb IEPEyCTaHOBKM YCTPOWCTB C OGHOTO BM[A
CEeNbCKOXO3ANCTBEHHON TEeXHUKM Ha pApyroi. Ecmnm
HeoOXO[VIMO IIepeyCTaHABIMBATh CUCTEMY IIapaj-
JIEIBHOTO BOX/IEHUsI ¢ pasOpachiBaTens ypoOpeHmit
Ha pasOpbI3TUBaTeNb, BAXXHO 3HATDb, HOTPEOYIOTCS N
IOIOTHNUTEIbHBIE CIIeI[abHble IIPOBOfia MMM Kabe-
1 #nd BToporo arperata. CaefyeT TakXe YYUTBHIBaTh
COBMECTMMOCTb 000PY/IOBAHMS C HOBOJI CENbX03TeX-
HUKOIT B O6ynymeM. O60opynoBaHue st TOYHOTO 3eM-
Jiefie/insl MOXKeT OBITh CIIeIaJbHO M3TOTOBIEHO MJIs
OIIpefie/IeHHOI cenbXo3TexHuknu. Ecmm B Oymymem
IVIAHMPYeTCsl ee MOMEPHM3ALMSA WIM 3aMeHa, 000-
pyZAOBaHUe /ISl TOYHOTO 3eMJIefeNNsA MOKHO OBITH
IIPUTOMIHO [iN1A YCTAHOBKY M Ha HOBOJ TexHuKe. Ecin
obopyzoBaHMe I TOYHOTO 3eMyIefeNns IMoTpebyeT
MOflepHM3al MM, CIefAyeT IPUHMMaTh BO BHUMaHIe
IIPOCTOTY U CTOMMOCTb ee IpoBefeHus. Hampumep,
MHOTYE€ CHCTEMBI Napa/eTIbHOTO BOX/E€HNA Hadalb-
HOTO YPOBHS MOTYT OBITh MOJE€PHM3MPOBAHBI IIOCPEL-
cTBoM nepexopa oT WAAS-koppekuuu curianos GPS
(TOYHOCTD 10 MeTpa) Ha HABUTALMNIO 110 IUIATHOM ITOf-
nucke (genuMeTpoBoro yposHs Toynoctn) mwmm RTK-
KOppeKIuio (CaHTMMETPOBOTO YPOBHSA TOYHOCTH).
Mo>xHO 106aBUTDb U TaKue [OIOTHNUTEIbHBIE ONINN,
KaK aBTOMaTU4YeCKOoe OTKIIOYeHe CeKLIUIl MU aBTO-
MaTH4eCcKoe BOXXMEHNeE.

OcHOBHOJI BOIPOC, KOTOPHII HOBblE IIONIb30Ba-
Te/TM TEXHOJIOTUII TOYHOIO 3eMJIENENNs JOIKHBI M3-
Y4UTb, — 9TO YpOBeHb TO4YHOCTM cucTeMbl GPS n
CTaOMIbHOCTD NO3UIIVIOHMPOBAHMUSA, TpebyeMble A
olnpefeneHHO onmepanuu. I KaXAo KOHKpPeTHO
CE/IbCKOXO03AMICTBEHHON oOIepaluy IMOAXOAUT OIpe-
TeleHHbll MeTof, Koppekuun curHanos GPS. Hampu-
Mep, TonocHass o6paboTka MOYBBI M IIOCEB apaxuca
TpeOyIOT CAaHTUMETPOBOTO YPOBHA TOYHOCTU U €XKe-
TOZIHOJ CTaOMIbHOCTY IO3UIMOHMPOBAHMA A1 obec-
IeYeHUs IoceBa M yOOPKM TOYHO IO MOIOCAM KaX-
abii rof. OgHaKo /1 paboThl CUCTEM KapTUPOBAHUSA
YpOXXalfHOCTM Ha 3epHOYOOpOYHOM KOMObaiiHe JocTa-
TOYHA TOYHOCTD IO MeTpa.

He Bce, HO 60/bIIas 4acTb CUCTEM TOYHOTO 3eM-
nefenus, IpefnaraeMblX B HacTOAILlee BpeMsA Ha PbIH-
Ke, CIIOCOOHA 3amMChIBATh U 3arpykaTb JaHHbIe Ha
KoMmmbioTep. Ecnu xenmaTenpHa gaHHas onuus, Heob-
XOAMMO YYUTBIBATh pAn MoMeHTOB. Popmar sanucu
U 9KCIIOPTa AaHHBIX 3aBUCUT OT 0OOpPyZOBaHUA, UC-
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IO/Ib3YeMOT0 [Isi TOYHOTO 3eMJIefie/lNsl, MOITOMY
BAXXHO y06euTbcAd B TOM, YTO JJaHHbIe MOTYT OBITbH
3arpyeHbl B Qopmare, IpUeMIeMOM IS IOJIb30-
Barens. Hampumep, ecnu ais ynpasieHNs JaHHBIMU
He JICIIO/Ib3yeTCs CeNbCKOX03AMCTBeHHas reorpadu-
yeckas nHpopmanmoHHasa cucrema (AgGIS), To ans
IPOCMOTpa IIO/NYYEHHBIX JaHHBIX II0JIb30BaTeIeM
IpeAIoYTUTeIbHA CUCTEeMa TOYHOTO 3eMJIefieNys,
CIIoco6Has 9KCIOPTUPOBATh AaHHBIE B popmare pdf
unu rtf.

OdeHb Ba)XKHO YYMTBIBATh KaK CETOJHALIHNE, TaK
u 6ynymue Tpe6OBaHUA K CETbCKOXO3ANCTBEHHBIM
olepanusaM, ¥ BO3MOXKXHYIO 3HAUMMOCTb TeXHOJIOTHIA
TOYHOTO 3eMyefenus. PaspaboTka [JOITOCPOYHBIX
IUIAHOB II0 BHEJIPEHMUIO TEXHOJOIUI TOYHOTO 3eM-
Nefenys MOXKeT IIOMOYb IIpU NPUHATUYN pelleHuil o
3akynke o6opypoBaHus. CoxpaHeHMe HOTYyYeHHBIX
INaHHBIX 0053aTe/IbHO, JaXKe eC/IM B HAaCTOsAIee BpeMs
OHM He MCIIOJIb3YIOTCS AJIs YIIPaB/IeHMS aTPOTEXHOJIO-
TUAMU B X03s1iicTBe. JJaHHBIe O BBICOTAX, IIO/Ty4eHHbIE
¢ nomompio cucteMbl RTK, u gaHHBIe IO ypoXKaiiHO-
CTU ABNAIOTCA IPMMepPaMIU TAaKUX AAHHBIX, KOTOpbIE
MOTYT COOMPAThCA M UCIIONIb30BATHCS B Ja/bHENIIeM
11 BBIIE/IEHNS] YYaCTKOB C PA3HBIMM YPOBHAMU CO-
Hep>KaHusA 97IeMEHTOB IUTaHUA B IT0YBe/TpeOyommx
Pa3HBIX HOPM BBICEBa CeMSH U/WIVM BHECEHUS MeCTu-
IIUJIOB, a TAaK)XXe CO3MaHMsA KapT-3afauuil aus gudde-
PEHIMPOBAHHOTO IIOCeBa/BHECEHUs CPEACTB XUMU-
3anuu.

J HakoHell, NOTEHLMA/lbHBIE IIONTb30BATENN TeX-
HOJIOTYII TOYHOTO 3eMJIefie/Ns LO/IKHBI 0CO3HaBaTh,
CKOJIBKO BpeMeHM) IOTpeOyeTcsl Ha OCBOEHMe Mof006-
HBIX CUCTEM, U OINPeleNUThCSA CO CPOKAMU BHepe-
HusA. JInsg oOydeHMs] TeXHONOTUAM TOYHOTO 3eMJle-
menus TpebOyeTcs ompefieieHHOe BpeMs, a yCTaHOBKA
000pyZOBaHMA YacTO 3aHMMaeT OOJIbllle BpeMeHU,
yeM M3HAYaJbHO Npeanonaraercsa. Kpome Toro, gaxe
MaKCUMajJbHO OpPMEHTMPOBAHHbBIE Ha II0/Ib30BaTe-
JIS1 yCTPOVICTBA HY>KJAIOTCS B IepUOfie IS HaJagKN.
CpoKM OCBOEHMS M BHeJ[pEHUs MOTYT OXBAaTBIBAaTh
HECKOJIBKO Ce30HOB, YTOOBI He TOTbKO NMpopaboTaTh
BCe BOIPOCHl M OCBOUTb HOBBIE YCTPOICTBA, HO U
IOTHOCTBIO HANMA[UTh CUCTEMY HJA MONyYeHus Xe-
JaeMbIX pe3y/nbTaTOB. Bo MHOTUX c/lydasx ycHeIlHoe
OCBOEHNE TeXHOJIOTUIl TOYHOTO 3eMJIefieNns B 6O0/b-
el CTeNeHM ABIAETCA INPOTPecCUpyoLIuM, a He
CUMIOMMHYTHBIM IIPOII€CCOM, HAIINM HeMeTeHHBIN
pe3ynbTaT. YUnThIBasA BpeMeHHbIe 3aTpaThl Ha 00y-
YyeHMe IPY OCBOEHUM CUCTeM TOYHOTO 3eMilefleNnns,
npy BBHIOOpPE TEXHONOIMII Ba’XKHO BBIACHUTb MeXa-
HU3MBI IIPAKTMYECKOT0 OOyYeHNs, TeXIOALEePKKU U
00Cmy>XMBaHNA, IpeaaraeMble A HOBBIX IIPOAYK-
ToB. Hambosnee onbITHBIE OTb30BATEIN T€XHOTOTMIA
TOYHOTO 3eMJIefie/INA IIPU3HAIT, YTO 00CTy>KMBaHMe
COOTBETCTBYIOLIETO0 000PYAOBAHNA ABIACTCA OfHUM
U3 Haubornee BaXKHBIX (PAaKTOPOB, KOTOPBIN [OKEH
YUMUTBIBATbCA NPU 3aKyIKe HOBBIX YCTPOIICTB.

B menmom, He cymiecTByeT HpaBUIbHBIX UM He-
IpaBUIbHBIX IOAXOJ0B K OCBOEHMIO U BHEJIPEHUIO
TeXHONOIUII TouHOro 3emnefenus. IloTeHnmanp-
Hble ITI0/1b30BaTeNIN [JO/DKHBI OBITH 3aMHTEPEeCOBaHBI
B IIPOBEJECHNN IIPOM3BOJCTBEHHBIX OIBITOB, YTOOBI

IIntanme pactennit, Nel, 2011.



OLIeHNTb, KaKyie MeTOZbl TOUYHOTO 3eMiIefienius obec-
HeYNBAIOT MAaKCUMAaJIbHYIO OTAA4Yy IPYU MPOBOAMMBIX
UMM arpoorepanuax. XOTsA TeXHOJIOTMM U MEeTOHbI
TOYHOTO 3eMJIefie/ius C MepBOTO B3I/sA/a MOLYT IIO-
Ka3aTbCs TPYAHOBBIIONHUMBIMY, BaKHO OOpaTUTDH
BHIUMaHJe HOBMYKOB Ha TO, YTO IIPOJIBUTATHCS BIIe-
pen claefyeT MeIJIeHHO 1 OCIefoBaTenbHo. CUCTeMBbl
IapasebHOTO BOXAeHM U cucTeMbl ASC mIpuHOCAT
(depMepaM OBICTPYIO U OLIYTUMYIO BBITOAY, TOTAA KaK
[ipyTMe TeXHOJOTMU ¥ ClleludUyIHble /i KOHKpeT-
HBIX YCTIOBMII arpOTeXHOMOTMYeCcKye MOAXO/bl MOTYT
obecre4ynBaTh BBITOABI, HO HO/KHBI OLEHMBATbCA 3a
HECKOJIBKO JIeT VICIIO/Ib30BaHusA. Ha mpakTuke MoXxeT
MOHAI0ONTBHCS BpeMs, 4YTOOBI B IOTTHON Mepe CHU3UTD
ce6eCTOMMOCTD U/IN YBEIMYNUTD JOXOJ IPU UCIOTbH30-
BAaHUM JAHHBIX TEXHOJIOTMI, 0COOEHHO TEXHOIOTUIA
IpYMeHeHUs yRoOpeHuil, OCHOBAaHHBIX Ha NPUHIIN-
IaxX TOYHOTO 3eMJIee/IM.

ITongpo6Hee O TEXHONOIMAX TOYHOTO 3eMJIEHENNsA
CM. Ha cajiTe IO TOYHOMY 3eMJefileNnio B AnabaMme:
www.AlabamaPrecisonAgOnline.com.

H-p Yuncmeo (winstat@auburn.edu) - peeuonanvioiii
KOHCynomanm no mouHomy semnedenuto Koonepamue-
HOUl KOHCYIbMAyUOHHOT cnyx6bvl Anabamvr Hayuno-
UCCnIe006amenvCK020 U KOHCYTbMAUUOHHO20 UeHMPa
Honunvt Tennecu (2. Beane Muna, wumam Anabama,
CIIIA).

H-p Dynmon - adsroHkm-npopeccop/KOHCYIbMAHM
kagedpvl npoexmuposaHus OUONOUUECKUX CUCTEM
Obeprckoeo ynusepcumema (wumam Anabama, CIIA).

Ilepesod ¢ anenutickozo nod pedaxyueii B.B. Hocosa, C.E. Veanosoil.
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Ycnexm ncnosib30BaHNA Ha3eMHbIX CEHCOPOB
B CeJIbCKOM X03ANCTBe APreHTNHbI

P. Menxnopn

B pesynvmame unmezpuposarHozo 63aumMo0eicmeus mexoy pasHoiMu OpeaHU3AUUAMU U KOMNAHUSI-
Mu ApzeHmuHblL UCCIE008AHUS NO UCNONB308AHUI HAZEMHBLX CEHCOPO6 07 NOBbIUEHUS IPPeKMUEHO-
CMU UCNONL308AHUS A30Ma U3 y0obpeHull npusen K eaxHvim oocmusxcenusm. Jupdepenyuposannas
NOOKOPMKA A30MOM, OCHOBAHHASL HA Pe3yNbMamax HA3eMH020 30HOUPOBAHUS PACMEHUTI, NosbluLdem
appekmusHOCMb UCNONB30BAHUL A30MA U3 YOOOpeHULl 6 YCMOUUUBHLX BLICOKOYPONAUHBLX CUCTEMAX

3eme0enus.

ecMOTpsl Ha 60/blIOe KOMN4ecTBO NHPOpMa-

LU ¥ JAHHBIX IO YIPaBJIEHNIO a30THBIM IIN-

TaHUEM 3€PHOBBIX KYIBTYp, CPegHUI K03(-
(GUIMEHT UCTIONb30BaHM a30Ta U3 YAOOPEeHNMIit HaH-
HBIMM KY/IBTypaMM B MUpe OLIEHMBAaeTCA IMIIb Ha
yposHe 0.33 (Raun and Johnson, 1999). IlocTrosauHOE
IpOBeJieHNe TeOPEeTUYECKUX M 9KCIIePMMEHTATbHBIX
UICCTIeJOBaHMIT M pa3paboTKa HOBBIX TeXHOJIOTNII, Ha-
IpUMep, CBA3AHHBIX C TOYHBIM 3eMJIefle/lieM, BbI3Ba-
HBl HEOOXO[VMOCTBIO IOBBIMIEHNS 9PPeKTUBHOCTU
MICTIONIb30BaHNUs a30Ta U3 YAOOpeHNIL.

B 2002 r. INTA (HaumoHanbHBI MHCTUTYT arpo-
texHonornii), AAPRESID (Accoumanus depmepos,
NpUMEHAIIVX HyJIeBble TexHomormyu) u Profertil
(koMIaHMS, HPOM3BOAAIASA YAOOPEHMs) 3amyCTUIN
COBMECTHBIIT IIPOEKT I10 MOfiep>KKe paspaboToK 1 pac-
IPOCTPAHEHNUIO YCTOMYMBBIX TEXHOJIOTUII YIIPaBIeHUA
a30THBIM IINMTaHVEM B APreHTHHe C 0COOBIM aKI[eHTOM
Ha TOBbIIIeHNe 3¢ ()EeKTUBHOCTI VCIIONb30BAHNA a30-
Ta 13 YA0OpEeHMIT C IOMOIBI0 METOZIOB Ha3eMHOT'O 30H-
AVPOBAHMSL.

Kak 6b110 II0Ka3aHO PsiOM aBTOPOB, MCIO/Mb3Ys Ha-
3eMHbIe CEHCOPBI, MO>KHO BBLABUTD HEJOCTATOK a30Ta y
pacrennit. OTHAKO CTafius pa3BUTHSA PACTEHNIL, COCTOS-

Coxpamenns: N = asoT.

IIntanme pactenmit, Nel, 2011.

HIle PAaCTUTENBHOTO MOKPOBA, HAKOIUIEHHAs: Ouomacca,
006€eCIe4eHHOCTb PACTeHNMII 9/IeMeHTaMy IUTAHWS U APY-
rre GakTOpbl OKa3bIBAIOT BVSIHUE HAa CIEKTPAbHBIN
OTK/IMK PacTeHUI U, C/IefloBaTe/IbHO, Ha BO3MOXKHOCTD
BBIABJICHUs HefoCTaTKa a3oTa. Ilogxoapl, OCHOBAaHHbIE
Ha Ha3eMHOM 30HAMPOBaHMM, TPEOYIOT HaIM4IMs TeX-
HOJIOTUIA /ISl BBIABJIEHMS HEOCTaTKa asoTa U paspa-
OOTKM JMarHOCTUIECKUX METOMIOB M PEKOMEHMALNIL 110

ABTOp NpoBoAUT n3mepeHua nokasatena NDVI Ha none Kykypys3bl
B lNapaHe (NnpoBnHUKMA SHTpe-Pnoc).
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KoadpouumeHT ncnonb3oBaHus asoTa U3 ygobpeHui
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Puc. 1. A) TeopeTnyeckana mogenb ana pas3paboTKn pekomeHAa-
uniA, ucnonbsyowas OGYHKUMOHANbHYIO 3aBUCUMOCTb
mMexay BenIMUnHoOm ypoxanHocTu n nugekcom NVDI (ypo-
Xam 6e3 N — ypoxain 6e3 NogKoOPMKM a3oToMm, ypoxall ¢
N — nporHo3upyembin ypoka Npyv NOAKOPMKE a3oToM).
Bb) [o3bl a30Ta, paccumTaHHble AnA NpeAcTaBieHHOroO
Bbilwe npumepa (A) ¢ NOMOLLbIO KanbKynsaTopa [03 a30-
Ta MO MoKasaHWAM ceHcopa (sensor based nitrogen rate
calculator, SBNRC) npu Tpex 3HaueHuax KoddpduumeHTa
MCNonb30BaHNA a3oTa 13 ygobpeHnii (0.45, 0.60 1 0.75).

€ro yCTpaHeHMIO. Heo6xomuMo Tak>ke 3HaTh, HACKOIbKO

U TOJ, IeVICTBUEM KaKUX d)aKTOpOB CHIDKaeTCs IMOTEH-

LMa/IbHAsA YPOXKAMHOCTD, ¥ KaK yCIOBUA OKpY’Karolei

Cpefbl MOTYT IOB/IMATH Ha OT3BIBYMBOCTD PACTEHMII Ha

MOAKOPMKM a30TOM.

O6bennHeHHbIE KCCIENOBAHMS, IPpOBOJAVMBIE B HAC-
TosIllee BpeMsl B ApreHTuHe, IpeAIonaraioT: 1) pa3pa-
60T1<y U MPOBEPKY 30HA/IbHBIX METOAMK OUArHOCTUKI
A30THOTO IINTAHUA ¥ PEKOMEHJALNIA 110 NPVMEHEHNIO
A30THBIX y,uo6peHI/H71 Ha OCHOB€ [JAaHHBIX HAa3eMHOTIO
30HIVPOBaHMSA, U 2) OIpeleNeHre ONTUMAaNbHbBIX CPO-
KOB IIPOB€JE€HNA a30THBIX IOAKOPMOK IIPY BbIABIEHNUN
HeJoCTaTKa a30Ta y paCTeHUI! /1A MOBBIIeHNA 3 Pek-
TUBHOCT) MCIOJ/b30BaHMA a30oTa U3 y,T.[O6peHI/II7[. Pe-
3Y/IIbTAThl 3TUX UCCIENOBAHMII ObLIN ony6HI/IKOBaHbI P.
Menxuopu ¢ coaBt. (Melchiori et al., 2004; 2005; 2006;
2007; 2008a). HacTosimjast ctaTbst 0600111aeT pesynbra-
ThI, IIOJIyY€HHbIE B XO/l€ BHIIIOTHEHMA YKa3aHHBIX IIPO-
€KTOB.

Paspa6oTka 1 30HaNbHasA KOPpPeKTu-
pPOBKa afnropuTMoB, CMNoJib3yeMbIX Npu
Ha3eMHOM 30HANPOBaHUN

B ocHOBY npoekTa B ApreHTHHe JIer/la MOJEeNb, Pas-
paboranHnas locymapcTBeHHbIM yHMBepcuTeToM OKita-
xombl (OSU) B CIIIA n omcannas Y.P. PyanoMm ¢ coaBrT.
(Raun et al., 2005). B HeCKObKUX C/IOBAX, TAHHBII METO]
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Copra (roapbi):

12,000 4 BioINTA 3003 (2005)
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10,000 R = 0,68
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8,000 o BioINTA 4001

© Escudo (2006)
6,000
- BioINTA 3000 L5A (2006)

4000 x BioINTA 3000 L2A (2006)

Ypoxkaii 3epHa, Kr/ra

x BioINTA 3004 (2006)
2,000

4 BioINTA 4004 (2006)

» Baguette P11 (2006)

0.00 020 0.40 060 0.80 1.00
0 BioINTA 3000 CA (2005)

NDVI B ¢asy TpybkoBanms

Puc. 2. 3aBNCMMOCTb MeXAY BENYNHON YPOXKANHOCTY MLUEHMWLbI
n nHaekcom NDVI, onpeieneHHbIM C MOMOLLbIO ONTUYECKO-
ro ceHcopa GreenSeeker B Hauyane HabyxaHuA KONOCbeB.
[laHHble BKNIOYAOT pe3ynbTaTbl HECKONbKMX OMbITOB MO
BO3[eSIbIBaHUNIO Pa3HbIX COPTOB MLUEHNLIbI MPU Pa3HbIX pe-
XKMMax YBRaXKHEHWA 1 YPOBHAX a30THOFO NUTaHKA.

3 80 O MopakopMKa eavHoi — O QnddepeHuympoBaHHas

g > 704 ANA BCero nons 0300 BHeCeHUs NOAKOPMKa

2 g 60

B8 s

g a

2 3 40

< ~
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5 %

<) g 20

z 8

2 & 10 ]

—~

S I Y M B I E R Y Y A I EY
i > > > v > > > v > > >|»v > > >

0 70 140 210

s/N - ctagua

v8 — 8-Mn nnucTbeB

v10 - 10-Tn nncTbeB

v12 - 12-Tv nucTbes

V14 - 14-Tn nucTbes

Puc. 3. OKynaemocTb a30THbIX yAobpeHui nNprbaBKon ypokas

KYKypy3bl (B cpegHem 3a 2002-2008 rr.). lNpu nocese BHO-
cunucb cnegytowme go3bl asota (kr N/ra): 0, 70, 140 n 210.
A30THasA NogKoOPMKa NPOBOAUIIACE MeXAY CTaanAMY 8-Mun
1 14-T NINCTbEB C NPYMEHEHNeM ABYX NOAXOLOB: PaBHO-
MepHasi fo3a BHeCeHUs a3oTa 1 anddepeHUnpoBaHHas
NOAKOPMKa, OCHOBaHHasA Ha UCMOJIb30BaHNV CEHCOPOB.

MO3BOJLAET IONTYYaTh YPaBHEHNUA [J1A IIPOTHO3MPOBAHNA
YPOXKaTHOCTH CEIbCKOXO3AMICTBEHHDIX KYIbTYpP B BUfe
GYHKIUM OT HOpManM30BaHHOTO AuddepeHIaabHO-
ro BereTranMoHHoro uHpekca (normalized difference
vegetation index, NDVI). Pa3paboTanHble aIropuTMbl
MO3BOJISIIOT CIIPOTHO3MPOBAaTh IMpUOaBKY ypoXkas OT
A30THOJ IOAKOPMKM IIpY IUIAHMPYEMOM YpPOBHE Yypo-
JKATHOCTY M PAacCUUTATD O3y a30Ta /I 3a/JaHHON 3¢-
(eKTUBHOCTM €ro UCIIONb30BAaHNUA PACTEHUAMN Ha OC-
HOBAHMM PA3HUIBI MEXJY PacueTHBIMM BeINIMHAMMU
YPOXXaifHOCTH C TpOBefieHreM OfKOpMKH 1 Oe3 Hee. Ha
puc. 1A u 1b nokasaHo, KaK B paMKaX T€OPeTUYeCKOIl
MOJie/M BBIPAOATBIBAIOTCS PEKOMEHAALMN JIs IIIIEeHN-
IbI, KOIA YPOXKaTHOCTDb ¥ OT3bIBUMBOCTD HA a30THYIO
MOAKOPMKY OLIEHMBAIOTCSA, VICXOA U3 OIpefe/ieH s VH-
nexca NDVI B onpenienieHHy10 a3y pasBUTHA pacTeHUI
(cTapmsa 10-12-Tv MUCTbeB y KYKypy3bl WK 1-2-T0 y3ma
y TIIEHNUIIBI) Ha CIelMaTbHO 3a/I0KEHHBIX pedepeHc-
HBIX Y4aCTKaX C BBICOKVM YPOBHEM a30THOTO IMTAHNA

IIntanme pactennit, Nel, 2011.



AsTop (cnpasa) n A. buaHunHm (AAPRESID) npoBepstoT pesynbra-
Tbl onpeaeneHuna niaekca NDVI B noceBax KyKypy3bl C MOMOLLbIO
ceHcopa GreenSeeker.

pacTeHMI1 1 Ha OCTaJIbHOM 1o71e. Mopiennb orpaHn4YMBaeT
IUIAHUPYEMYIO YPOXKailHOCTb 3epHa 1 3P PEeKTUBHOCTD
VICIIO/Ib30BAHNA a30Ta U3 YAOOPEHNIT B COOTBETCTBUN C
3aJlaHHBIMMY TIpefie/IaMIuL.

30Ha/IbHbIE IAHHBIE, TOTyYeHHBIE C YY€TOM IIeCTPO-
Thl TIOYBE€HHO-KIMMATUYECKUX YCIOBMII IpM BbIpa-
IYBaHUM TMIIEHNIIBI, TO3BOMNIN IPOBECTU NPOBEPKY
yKa3aHHBIX 3aBUCHMOCTEN U pa3paboTaTh MOfENN Jis
IIPOTHO3MPOBAaHMA YPOXXAHOCTU JAHHOM KY/IbTYpPbI
HMPUMEHNTENBHO K yCIOBUAM ApreHTHHBI. Ha puc. 2 B
KauecTBe IIpMMepa IOKaszaHa monydeHHas B INTA (.
[Tapana, npoBuHLNA DHTpe-Pnoc) 3aBUCUMOCTb MEXTY
3HaueHMsAMU uHAekca NDVI, ompepeneHHbIMM C IO-
Moo ceHcopa GreenSeeker, 1 ypoxaifHOCTBIO 3ep-
Ha IIIEHUIbl. AHAJOTMYHble MAaCCUBBI JAHHBIX ObLIN
TaKoKe IIOJIYYeHBl U I KYKYPYy3bl, a paspaboTaHHbIe
BIIOCTIE[ICTBYIE YPaBHEHMsI ObIIM MHTETPUPOBAHEI B 6a3y
[IaHHBIX, IOCTYIIHYIO 110 ajipecy: >http://www.soiltesting.
oksate.edu/sbnrc/sbnrc.php<

O606LeHHblIe pe3ynbTaTbl McCnepno-
BaHU ANA KYKYpY3bl U NWEHNLbI

PaspaboTka Mopmenu st KYKypyssl morpebosana
usydeHnsi 3¢pPeKTUBHOCTY BHECEHUS a30Ta B IIOf-
KOPMKY IpHM BBIPAIIVBAHNM [AHHOW KyIbTypbl. Pe-
3y/lIbTAaThl MCCAefoBaHMii, nposemeHHbx B CIIIA,
IOKa3almyM JOCTAaTOYHO BBICOKYIO 9(PeKTUBHOCTD
IIOAKOPMOK a30TOM MEXJYy cTaguAMu 6-tu u 14-tu
nuctbeB (Scharf et al,, 2002; Randall et al., 2003).
Yion1uHeHNMe CpOKOB BHECEHMs a30Ta IO3BOJIAET CUH-
XPOHU3MPOBATh IOCTYIUIEHME a30Ta B PacTeHMA C
UX MOTPeOHOCTHIO B MAHHOM 9J€eMEHTe HMUTAHUA U
TeM CaMbIM CHU3WUTb PUCK IPUHATUS OMMOOIHBIX
pelleHni, MOCKONbKY BIMSAHNE MHOIUX (PaKTOpoOB,
00yc/MaBMMBalOIINX YPOXKail, C POCTOM PacTeHUI CTa-
HOBUTCS BCe 60/ee OTYeTIUBBIM. XOTs ITOTy4YeHbI 06-
HagexxuBaomue pesynbrarel (Melchiori et al., 2004;
2005; 2006), cmefyeT OTMETUTD, YTO J/IA HOPMaTbHO-
rO NPOXOfia TEXHMKM Ha 6oJiee MO3HUX CTAAUAX pas-
BUTHUA pacTeHNIT HeOoOXOAMMa IIMPIHA MEXAYPARANIL

IIntanme pactenmit, Nel, 2011.
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Puc. 4. OT3bIBUMBOCTb MLUIEHMLbI Ha MOAKOPMKY a3oTom (92 kr N/
ra B CTaguu 1-ro y3na) B pasHbiX MOYBEHHO-KNMMATUYECKIMX
ycnosuax MapaHbl (NpoBuHUMA SHTpe-Proc) B 2006-2008
.

B 52 cM (3TO 1mMpe, 4eM 0OBIYHO IPUMEHAETCA A1 KY-
Kypy3bl B ApPreHTHHe), ¥ YTO HeOOXOAUMOCTb TaKUX
IIOIKOPMOK TaK)Ke 3aBMCUT OT BEPOSITHOCTU BBbIIIa-
HeHUA [OXAell HEeMOCPeACTBEHHO II0CTe NPOBeReHN s
IIO/IKOPMOK.

YcpenHeHHDBIE pe3yIbTaThl, IOTyYeHHbIE 32 CEMb Ce-
30HOB BbIpaiuBanus B [Tapane (2002-2008 rr.), cBUfe-
TeJIbCTBYIOT O TOM, UTO B pe3y/IbTaTe IPOBEieHNA a30T-
HBIX IOJKOPMOK MOXXHO IOJNYYUTb IPUOABKY YpoKas
KyKypy3bl. CpepHite IpubaBKy ypoxxast ObIIM OfMHAKO-
BbI KaK IIpY IOAKOPMKE C eAMHOI /I BCEro MO J030it
a30Ta, Tak u npu Aud¢epeHnPOBAHHOI ITOTKOPMKE,
IIPOBENEHHOI C JCIO/Nb30BAHMEM CEHCOPOB, OJHAKO
B IIOC/IefHEM C/Iy4ae obliee KOMMYECTBO BHECEHHOTO
asora ObIIO MeHbIlle, 1, CIeOBATe/IbHO, MOBBIIIANACH
OKYIIaeMOCTb a30THBIX Y0OpeHmil IpubaBKoil ypoxkas
(puc. 3).

WccnenoBanmsa [ NIIEHUIBI BKJIOYAIN paspa-
0O0TKYy MPOTHOCTUYECKMX YPaBHEHMII, CBSI3bIBAIOIINX
ypoxxaltHOCTb ¢ mHAekcoM NDVI, a Takxe OLleHKy
BAMAHMUA COPTA, JIMHBI BEreTallOHHOTO IIepUOfa,
0COOEHHOCTelT KYIIeHNs, MPUIIOCEBHBIX [I03 a30Ta U
HOCTYIIHOCTM BJIaTM Ha IIO/IyYaeMble pe3yabTaTol. Bce
3TN (AKTOPhl OKA3BIBAIOT B/IMAHNE Ha OIpefelieHne
nHpekca NDVI.

B nepuop ¢ 2006 1. mo 2008 r. Ha CenbcKOX03ACT-
BeHHOI1 onbiTHON cTannyuyu INTA B [Tapane 6p110 mpoO-
BeflecHO 19 IONeBBIX ONBITOB, B KOTOPBIX BapMaHTBHI
3aK/Ia/IbIBA/INICh B BIJe MOJIOC BAOIb Beero mons. Kak
IIPaBUJIO, OIBITHI BK/IIOYA/IM IIOJIOCHI-BApMAHTHI, ITie B
IIOJJKOPMKY BHOCU/IVCH CIEAYIOLIVeE JO3bI a30Ta: PeKo-
MeH/IOBAaHHaA 711 KOHKPETHOTO IO/, He TMMUTUPYIO-
mas ypoxkai (pedepeHcHas 10/10ca) U YCTAHOB/ICHHAS
¢ momotubio cencopos (Melchiori et al., 2008b). B ne-
KOTOPBIX C/Ty4asix J06aB/IsANMNCH IIO/IOCHI-BapUaHTHI 6e3
IPUIIOCEBHOTO BHECEHMUsS a30Ta — TONBKO C IOAKOPM-
koii. Ha pmc. 4 mokasaHa 3aBMCUMOCTb MEXAY ypo-
’KalfHOCTBIO 3epHa NIeHn1bl 1 MHAekcoM NDVI, koto-
pas mojydeHa B IOIEBBIX ONBITAX P MCIIONIb30BAHNN
aJITOPUTMA, BBUIO>KeHHOTO Ha caitte OSU: >http://www.
soiltesting.okstate.edu<. [JaHHBIII aITOPUTM aHA/IOTVYEH
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Mone nweHuubl Ha CenbCKOXO3ANCTBEHHOW OMbITHOW CTaHUUK
INTA B MapaHe (NpoBrHUKA IHTPe-Proc).

TEOPETUYECKOI MOJENN, IIPEACTaBI€HHOI Ha puc. 1a.

Hactponka cuctem aunddepeHuunpo-
BaHHOro BHECEHMNA NOAKOPMOK

HepmaBHO MBI Hauamu paboOTy IO OLIEHKE CUCTEMBI
nudepeHIIPOBAaHHOTO BHECEHMsI a30THBIX yHoOpe-
Huti B mogkopMKky (GreenSeeker RT 200, «9HTex MHpa-
CTpM3», I. Ykuax, mrat Kamidopuus, CIIA) B moneBbIx
ombITax. [laHHAsg cucTeMa II03BOJISIET yCTaHABIMBATD
CEeHCOpbl Ha MAIVHAX I BHECEHUs YAOOpeHuil, Ipu
3TOM IOJTy4YeHHbIe AaHHbIe 00pabaThIBAIOTCS Ha KOM-
IbIOTepe A/IA ONpefeleHNA N03 BHECEHNU a30Ta, I, y>Ke
UCXOZSI U3 3TOT0, B PEXJMe PeabHOro BpeMeHM OCy-
mecTBsAeTcs: AuddepeHINpOBaHHOE BHECEHUE a30T-
HBIX y7I00peHnii.

Pe3ynbraThl OIEHKM pas3MMYHBIX KOH(UIypanmit ¢
PasHBIM KOJINYECTBOM CEHCOPOB CBUJETEIbCTBYIOT O
TOM, 4TO [I/Isl MIIEHNUIIbI ¥ KYKYPY3bl IIpHeMjIeMoe OIIpe-
meneHne uHpAekca NDVI n gonmyctumoe BapbMpoBaHUe
MOTy4aeMbIX JAHHBIX IOCTUTAIOTCS IIPY MICIIOIb30BaHIN
OT 4-X [10 6-TV CEHCOPOB Ha CTaHJAPTHBIX MAIIMHAX I
BHeceHUs ynobpennii. [Tpu aToM BapbypoBaHye NHIEK-
ca NDVI camxaeTcs 1o Mepe pa3BUTHA PacTEHUI.

Bynyuias paboTa fo/pkHa ObITh HalpaBieHa Ha IPO-
BefieHNe NCCAEfNOBaHNI 10 IPYMEHEHMIO Ha3eMHbIX
CEHCOPOB B 60jIee IMPOKOM AMaNa3oHe IOYBEHHO- K-
MaTUYeCKVX YCTIOBUIL /s IIONTy4eHrst 60/iee Hale>KHBIX
MOfiefielf a30THOTO IMTAHMA PAaCTeHMI U pa3paboTKu
30HA/IbHBIX METOAMK, @ TAK)Ke HEOOXONVMBIX TeXHIYe-
CKUX CPeJiCTB.

BbnarogapHocTin oT aBTOpa

O-py Y. Payny (OSU), A. buanunau (AAPRESID) n
corpygHuKaM CelnbCKOXO03AMCTBEHHON OIBITHON CTaH-
uuu B [Tapane, ygactByromux B IIpoekre INTA mo Tou-
HOMY 3eMJIE[IENINIO.

Pabora ¢uHaHCcHMpoBanach B cooTBeTcTBUM C [l0-
roopoMm Mmexpay INTA, PROFERTIL u AAPRESID
(«IToBpImenne 3G PeKTMBHOCTU UCIIOTb30BAHNA a30-
Ta C TOMOIIbIO METO/IOB HA3€MHOTO 30H/JMPOBAHMSA»),
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u3 npoekta INTA («PaspaboTka u mpuMeHeHMe Me-
TOMIOB TOYHOTO 3eMJIe[e/NNA /1A YIIPaBIeHN A aTpOTeX-
HOJIOTMAMM BbIpallMBaHUA CETbCKOXO3AMCTBEHHBIX
KyneTyp» (AEAI3722)), a Takxke kommaHuaMu PASA
un D&E SA.

P. Menxuopu - mazucmp, azporHom-uccnedosamens Ipyn-
nblL N0 NPUPOOHBIM pecypcam U abuomuueckum paxmo-
pam Cenvcxoxo3aiicmeentoti onvimuou cmanyuu 6 Ila-
pane HayuonanvHozo uncmumyma azpomexuonozuii (e.
Iapana, nposunyus Iumpe-Puoc, Apeenmuna); e-mail:
rmelchiori@parana.inta.gov.ar.

Ilepeso0 ¢ anenuiickozo nod pedaxyueii B.B. Hocosa, C.E. Vsarnosoil.
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0630p Hay4HbIX NyONMKauumn:

B amom pasdene npusooumcsi kpamxuti 0630p Haubonee UHMeEPECHbIX, HA HAWL 8327150, NyOnUKAUULL 8

omeyvecrmeeHHblX HAYUHbLX U30AHUSX

BnuaHne HeKOpHEBON MOAKOPMKU MU-
KpoyAoOpeHNnAMN Ha NPOAYKTUBHOCTb
CcaxapHOW CBeKJibl N cofiepKaHne B Hel
MaKpO3J/1IeMEeHTOB.

Kepoeuxuii M. H., 3apuwnsx A.C., Cmynenko A.B. 2010.
Azpoxumus, 10: 20-27.

V3y4eHo BusAHNE pa3IMYHBIX HO3, CPOKOB I KPAaTHO-
CTV HEKOPHEBBIX IMOAKOPMOK CaXapHOI CBEK/IBI MUKPO-
ynobpennsamMu B xenatHoit ¢popme (B, Mo, Mn, Cu, Zn,
Co) Ha YpO>KallHOCTb, IIPOLIECCHI TIOITIOLIECHNS 1 TIepe-
pacmpenienienus asota, Gocdopa u Kamus B TUCTBAX U
kopHemnopax. IlokazaHo, 4TO HeKOpHeBas NOAKOPMKa
MUKpPOYHZOOpEHMAMN CHIDKAIA COfiep>KaHNMe OCHOBHBIX
anementoB mutanus (N, P u K) B kopHennopax, 4ro mo-
BBICIJIO MX TeXHOJIOTMYeCKOe KauecTBO. B To e Bpems
cofiep>KaHue STUX JIEMEHTOB B TACTbAX BO3PACTAsIO, YTO
IPUBOAWIO K YBEIMYEHMIO IIPONYKTUBHOCTY CAaXapHOII
cBexIbl. ONTMMM3aIMs CUCTEeMbl YEOOpeHMs CaXapHOI
CBEKJIBl 32 CYeT HEKOPHEBOJ IIOfKOPMKIU MUKPOYHO-
OpeHUAMM IIpMBea K YBEINYEHUIO KOI(PUIMEHTOB VIC-
HO/Ib30BAaHNSA a30Ta, K n Gocdopa 13 MUHepasb-
HbIX ynobpenuit, a o6umit BpiHoc N, PO, m KO c 1 ra
KOPHEIUTOfaMI U JIMCTbAMU CYILieCTBeHHO Bo3poc. Ilpn
3TOM IPUPOCT ypOKaltHOCTH Jocturan 8,7-10%, a caxa-
puUCTOCTh yBenm4uuBanoch Ha 0.8-0.9%.

AencrBue MMKpoyaobpeHnin Ha ypo-
)KaMHOCTb, c6op Genka KauyecrBO Npo-
AYKUNN 3epHOBbIX N 3epH06060BbIX

KyNnbTyp.

Apucmapxos A.H., Toncmoycos B.IL., Xapumonosa A.D.,
E¢umosa H.K., bywyes H.H. 2010. Aepoxumus, 9: 36-49.

BriepBble 0000611eHBI pe3ynbTaThl 405 IOIEBBIX OIIBI-
TOB, IIPOBEIEHHBIX aTPOXMUMCIIY>KO0I1 T10 M3YYEHNIO BIIV-
AHUA MUKpoygo6pennii (B, Mo, Zn, Cu, Mn, Co) Ha ypo-
JKaITHOCTb ¥ Ka4eCTBO 3€pHa 3ePHOBBIX 1 3¢pPHOO0OOBBIX
Ky/IbTYp (03VMMas IIIeHNIa, ApoBas IMIIeHNIA, TIMEeHb,
KyKypy3a Ha 3epHO U CWJIOC, TOPOX U cos). B ombITax us-
yda1m He TONIbKO pasHble 03Bl MUKPOYHOOpeHMit, HO U
pasIyYHble CIOcOOBI IX BHECEHN, TaKye KaK BHeCeHe B
HIOYBY C OCHOBHBIM yfi00peHneM (0OCHOBHOe ynoOpeHie),
HEeKOpHeBasl NOJKOPMKAa pacTeHuit, ob6paborka ceMsH
IperapaTaMi, COfiepXKalIMI MUKPOYZOOpeH .

VccnepoBannsa 1okasamu, Caefylollee BIVISTHUE M-
KpOyZi0OpeHnil Ha ypOXailHOCTb M Ka4yecTBO O3MMOIL
MIIEHNIIbI.

ITo peiicTBMIO Ha IOBBILIEHME COflep>KaHMs Oenlka
B 3epHe MUKPOIJIEMEHThI 00pa3yloT YOBIBAIOIIMII PSf:
Zn>Co>Cu.

DBopHble MUKPOYROOpeHNs IpY OCHOBHOM BHECEHIU

[Intanme pacrenmi, Nel, 2011.

Ha ¢one ¢ NPK Ha 1IepHOBO-TIO30/IICTHIX MIOYBAX K-
HO-TaeXXHO-JIECHOV 30HBI 0OecIieunBam IpruoaBKy ypo-
Kas 1o 2.1 1j/ra, mpy 9TOM ypO>KaifHOCTb focTurana 49 1/
ra, a cofiep>kaHme Oeka 1 KJIeKOBUHBI COCTABIISIIO 14 1
31% cOOTBETCTBEHHO.

B necocrenHoi 30He Ha BBILEJIOYEHHDBIX U OIOA30-
JICHHBIX YepHO3eMax 0ojiee yCTOMYMBBIN MOIOKNTENb-
HBII 9 dekT Ha ypO>KallHOCTb OKasblBaja 06paboTKa
CeMsH Iepef IOCeBOM. DOpHble MUKpOYZOOpeHNS Ha
¢one ¢ NPK obecreunBanu npubaBky ypoxkast o 2.8 11/
ra, IpY 3TOM YPOXKalTHOCTb flocTurasna 41 1/ra, a cofep-
>KaHMe 6erKa 1 KIeKOBUHBI cocTaBisiio 10 u 30% cooT-
BETCTBEHHO.

Monnb6nenoBble ynoOpeHns OKasplBamm 6osee 3HaIM-
TeJIbHOE BIMAHME KaK Ha yPOXKailHOCTDb, TaK M Ha Kade-
CTBO 3epHa IO CpaBHEHMIO ¢ 6OopHbIMUL. [Ipy 0OCHOBHOM
BHeceHun Ha ¢oHe ¢ NPK Ha mepHOBO-TON30/TUCTBIX
MOYBAaX [0YKHO-TAaeKHO-JIECHOI 30HBI MONMUOEHOBbIE
ynobpennsa obecrnednBany npub6aBKy ypoxkas o 2.3 1/
ra, IpU 3TOM YPOXKallHOCTb IocTUTaja 52 1i/Ta, a cofiep-
>KaHMe 0eIKa U KJIeMKOBMHDBI mocturano 14 u 32% coot-
BETCTBEHHO.

B necoctenHoill 30He NIpM OCHOBHOM BHECEHUM Ha
¢done ¢ NPK Ha [1epHOBO-ITOI30/TUCTHIX TIOYBAX MOMTUO-
IleHOBbIe yoOpeHns obecreynBami NpUOAaBKY ypoxkas
7o 2.7 11/Ta, IpU 3TOM ypO>KaifHOCTb JOCTUTasa 48 11/Ta, a
comep>kaHue Oefka 1 KIeMKOBUHBI COCTABISIIO 13 1 32%
COOTBETCTBEHHO.

Han6ompumit s ekt oT HUHKOBBIX yR0OpeHumI1 6bI1
MOy4eH Ha [epHOBO-NOA30/IMUCTHIX TOYBAaX IOKHO-Ta-
€KHO-/TecHOIT 30HBL. [Ipn 0cHOBHOM BHeceHmu Ha QoHe
¢ NPK 1mHKOBbIe yroOpeHus obecrednsany npubaBKy
ypokad Jio 5.6 1i/Ta, Ipu 3TOM YpOXKailHOCTb JOCTUTa/Ia
41 11/ra, a coneprkaHue OenKa 1 KJIeiIKOBUHBI yBeIN4MBa-
noch Ha 2.4 1 3.4% COOTBETCTBEHHO.

B necocrenHoit 30He Ha BBILEJIOYEHHBIX ¥ OIOA30-
JIEHHBIX YepHO3eMax TPV OCHOBHOM BHeceHUM Ha ¢oHe
¢ NPK 1mHKoBbIe yooOpeHus obecreunBany npubaBKy
ypokad fo 0.8 1/ra, Ipu 3TOM ypO>KailHOCTb JOCTUTa/Ia
43 1/ra, a comep>xanne Oenka M KIeMKOBMHBI BO3PACIIO
1o 15 1 29% cooTBeTcTBeHHO. HekopHeBble MOAKOPMKHI
obecreunBamy NpubaBKy ypoxkas 1o 6.7 1/ra.

B cremHoI1 30He Ha OOBIKHOBEHHBIX YepHO3eMax Mpu
ocHOBHOM BHeceHuy Ha pore ¢ NPK 1juHKoBBIe yroOpe-
HUs obecrieynBany npubaBKy ypoxkas no 4.8 1/ra, npu
3TOM YpPOXallHOCTb JocTurana 52 1/ra, a cofep>kaHue
6enka 1 KIeKOBUHBI - 14.5 1 37.5% COOTBETCTBEHHO.

B cyxocrenHol 30He Ha TEMHOKAIITaHOBBIX IIOYBaX
npy OCHOBHOM BHeceHMu Ha ¢oHe ¢ NPK nmHKOBBIE
ynobpenns obecrnednBany npub6aBKy ypoxkas o 2.5 1/
ra, Ipy 3TOM YPOXKallHOCTb flocTuUrasa 45 1i/ra, a cofiep-
>KaHMe 6erKa 1 KIeiiKoBMHBI Bo3pacno 1o 13.7 u 25% co-
OTBETCTBEHHO.

BrusiHue MemHBIX MMKpPOYHROOpeHMII Ha IOBbILIEHIe
YPO>KailHOCTM 1 Ka4ecTBa 3epHa 03/MOI IMILIEeHNIIbI YCTa-
HOBJIEHO BO BC€X M3Y4YE€HHBIX IPUPOFHO-KIMMATNIECKIX
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30Hax cTpaHbl. Ha fepHOBO-IIOA30MUCTBIX MOYBAX OXK-
HO-TaeXXHO-JIECHOJI 30HBI IIPY OCHOBHOM BHECEHM! Ha
¢one ¢ NPK Mmennble ynobpeHns obecrednBanyu Ipu-
6aBKy ypoxas mo 4.3 11/ra, a cofep>kaHue 6eKa yBesm-
4yuBanoch Ha 0.3-1.3%.

B necocrenHol1 30He Ha BBILETOYEHHBIX YepPHO3EMaX
JIy4IIMM CHOCOOOM BHECEHMsI OKa3ajlach IPeANoCceBHas
obpaboTka cemsiH, kotopast Ha ¢poHe ¢ NPK obecreunna
pubaBKy ypoxas o 6.8 11/Ta, Ipy 9TOM YPO>KaTHOCTb
mocturana 51 1/ra, comep>kaHye OeKa YBeIN4MBAIOCh
Ha 0.2-1.5%, a xnelikoBuHbI — Ha 2.0-6.3%.

MapranueBble yToOpeHMs TakKe OKasbIBalyU CYIIe-
CTBEHHOE IIOIOKMTENbHOE BIMAHNE Ha YPOXKANHOCTD U
Ka4ecTBO 3epHA BO BCEX M3YYEHHBIX NPUPOSHO-K/IMMa-
TUYECKUX 30HaX CTpaHbl. Jlake B I0)KHO-TaeXHOII 30He
Ha M3BECTKOBAHHBIX AE€PHOBO-TIO[30/IMCTBIX II0YBAX OC-
HOBHOE BHECEHJe MapraHIleBbIX YIOOpeHWIT yBeI4nBa-
JI0 ypO>KaifHOCTb Ha 2.1-6.2 11/ra.

B nmecoctenHoit 30He Ha OOBIKHOBEHHBIX YepHO3EMaxX
HEeKOHeBble NMOAKOpMKM Ha ¢oHe ¢ NPK obecreunmn

npubaBKy ypoxkas fo 1.1 11/ra, cofeprxanue 6enka yBenm-
yunoch Ha 0.2-1.6%, xnelikoBuHbl — Ha 0.5-4.8%.

C cyXocTenHol 30He Ha TEMHO-KAalITaHOBBIX ITOYBaX
OCHOBHOE BHECEHJEe MAapIraHIeBBIX MUKPOYAOOpeHNI
yno6pennit Ha ¢poHe ¢ NPK npuBoanio K yBemndeHno
ypoxxaitHocTy Ha 1.7-3.5 11/ra, cofepkanns 6enka Ha 0.1-
0.8%, a xneitkoBuHbBI — Ha 2.0-4.0%.

Brmsanue k06anbTOBBIX YAOOpEHNUIT HA YpoyXKail 1 Ka-
4eCTBO 3€PHA 03/MOJ MILIEHNIIBI M3Y4€HO HEJOCTATOYHO.

B crarpe Taxxe mogpo6HO 06001IEHBI JaHHbIE OIIbI-
TOB arpOXMMCITY>KOBI 110 BIIVISTHUIO MUKPOYAOOpEeHNIT Ha
ypO’Kail ¥ KadeCcTBO 3epHa APOBOJI MILIEHNUIIBI, A TaKXe
AYMeHs, KYKypy3bl Ha 3€pHO U CUJIOC, TOpOXa M COM B
OIIbITaX, IPOBENEHHDIX B 1954-1989 IT.

O6or1ieH1ie Pe3y/IbTATOB OIBITOB TO3BOJIV/IO C/IETIATh 3a-
K/IIOYEeHVIE O TOM, 4TO OOpHBIe, LIVIHKOBbIE, MeIHbIE U1 Map-
raHIleBble MMKPOYOOpeHNs B OO/NBLIMHCTBE IPUPOIHO-
CeIbCKOXO3SI/ICTBEHHBIX 30H 11e/IeCO00Pa3HO VCIIONIb30BaTh
IV OCHOBHOM BHECEHN! B IIOYBY, TOTAA KaK MO/MMOIEHO-
BBbI€ Y KOOQ/IbTOBBIE — IIPV 00PabOTKe II0OCEBOB 1 CEMSAH.

0630p HayuHbIX Ny6nuKaynia:

BETTER CROPS

with plant food, nea, 2010

Esxcexeapmanvolii sypHan

MesoyHapooHo20 uHcmumyma numanus pacmeHuil

(oHnatiH 8 ce0600HOM 0ocmyne >http://www.ipni.net/bettercrops<)

WUcnonb3oBaHuve ¢pocPopuTHON MYyKUN B
KavecTBe yao6peHunsa

C.X. (Hopman) Yuen, /Iyuc U. IIpoxros, Pobepm Muxk-
KenvceH

®ochop KpuTHUECKM HEOOXOMUM [isi IIOBBILIEHVIS
IJIOROPOJYA TI0YB ¥ YPOXKAHOCTYU CETbCKOXO3AMCTBEH-
HBIX KY/IBTYP BO MHOTUX pernoHax mmpa. [Tokasano, 4ro
¢dochoputHasg Myka B psjie IOUYBEHHO-KINMATIYECKIX
YCTIOBMIA AB/IAETCA LIeHHBIM MCTOYHIKOM 9/IeMEHTOB IIN-
TaHNUA JyIA pacTeHnil. B cratbe mpusener 0630p arpoHo-
M14ecKoit 3¢ GeKTMBHOCTU POCHOPUTHOI MYKHU B CPaB-
HEHUM C BOJOPACTBOPUMBIM POCPOpPHBIM yHoOpeHneM.

Motepn a3oTa 3 Kapbamunga Ha Kodeir-
HbIX NJIAHTaLNAX

Jlyuc Tun, Anveeiipo Canamanka, Casouws Cadezuar

Kode orspiBaeTcss Ha a30THBIe yHoOpeHMA BO Bcex
pernoHax Mmpa, Ije BbIpalllMBaeTcA JaHHAs Ky/IbTypa.
B Konym6un pexomeHpyercst mpuMeHsATs ot 120 mo 300
Kr N/ra B rofj B 3aBUCMMOCTH OT COfIePKaHMA OpraHude-
CKOTO BeIleCTBA B [I0YBE, YPOBHS 3aTEHEHM I/TaH ALl
U TJIOTHOCTY NOCajIku pacTeHuii. bes BHecenmsa asora
071 IAHHYIO KY/IbTYPY BO3MOXKHO CHIDKEHE yPOXKas Ha

20

30-50%. Kapbammup siBisietcst Hambormee pacrpocTpa-
HEeHHOIT OpMOIT a30THOTO YAOOpeHNs, UCIOIb3yeMOit
npu BoszenbiBaHuu kode B Komym6bun, 4to cBsA3aHO C
BBICOKVM COJE€P>KaHNEM a30Ta I OTHOCUTEJIBHO HU3KOM
IIeHOJ 9TOro yAoOpeHusa. B 6onblIMHCTBe MMOYBEHHO-
KIIMIMaTN4YeCKNX YCTIOBI/H‘/‘I B permoHax BbIpallliBaHNA
kode B Komym6mm Bo3sMOXHBI 60/IbIINe ra3000pasHbie
HOTepM a30Ta M3 BHECEHHOrO Bpasbpoc Kapbammpia.
OI[HaKO II0JIEBBIE€ OIIBITBI OJIA KOJINYeCTBEHHON OLICHKU
3TUX IOTePb B CTPaHe He IIPOBOAVIVC.

Mnopopopne nous CeBepHon AMepuKn
B 2010r.

Ilon E. Quxcen, Tom B. bpyyncema, Tom JI. Ixnencen, Po-
6epm Muxxenvcen, T. Ckomm Mioppenn, Cmue b. Quzn-
nunc, Keenmun Pano, B. Matix Cmwoapm

MeXnyHapogHblil MHCTUTYT TIMTAHWA PacTeHMIA
(IPNI) npy yyacTiy MHOTOYMCIEHHBIX YaCTHBIX U TOCY-
HapCTBEHHBIX IIOYBEHHO-aHAIMTIIECKNX jTabopaTropuit
Hepuoandecky 06001aeT pe3ynbTaThl MOYBEHHbIX aHa-
m30B B CeBepHOII AMepuKe. DT [JaHHbIE MO3BOJIAIOT
OLICHUTh OTHOCUTE/IBHYIO CIOCOOHOCTD ITOYB ObOecreydn-
BaTb pacTeHMsA 3neMeHTaMy nuraHusA. CrefoBaTenbHo,
oo6HbIe 0000 TOKA3bIBAIOT CIIOCOOHOCTD IIOYB
CHabXXaTb pacTEeHMs TeM VIU VHBIM 9eMEHTOM IIUTAHMA
VIN, JPYTYIMU CTIOBaMM, COCTOsIHME TUIOLOPOAMA TI0YB B

IIntanme pactenmit, Nel, 2011.



CesepHoit AMepuke. IT0 yxe fecsitoe 06001IeHNe, BbI-
nonHeHHoe IPNI u ero npepmecrtseHHNKOM — VIHCTHTY-
toM pocopa n kanus (PPI), a nepoe 060611eHMe ObITO
ony6/11KoBaHo B KoHIle 60-x rogos (Nelson, 1980).

Ponb nuTaHuA pacTeHNn B CHMKEHUMW
Hepo6opa ypoXKaa ApOBON NLIeHULbl B
Cnbupn

I Iam3uxos, B. Hocos

MunepanbHble yOOpeHs 1 IPYTIe CPefiCTBa XMMM3a-
LV HeOOXOZIVIMBI /51 IO/Ty Y€HVSI BBICOKVIX U YCTOYIMBBIX
YpO>KaeB APOBOM MIIEHNLIBI — OCHOBHOM I10JIEBOVI KY/IbTY-
pb! B Cubupu. B cratpe nmpoaHam3upoBaHa JOCTIOKMMAs
YPOXXalTHOCTb APOBOJ IIIEHNLIBI TI0 OCHOBHBIM II0YBEH-
HO-K/IMMAaTW4YeCKMM 30HaM perroHa. ABTOpaMu OXapakTe-
PU30BaH YpOBeHb IIPYMEHEHNS] MUHEPaIbHbIX YEOOpeHMIt
B Cubupn u gaH KpaTKOCPOYHBIiT IPOTHO3 X HOTpebTe-
HI B PErVOHe C YYeTOM MMHMMAIBHON NOTPeOHOCTH
CENbCKOXO3AMCTBEHHDIX KY/IBTYP B 57IEMEHTAX IMATAHUA.

ArpoHomunuyeckoe o6pasoBaHue N Kpe-
AUT Ha NOKYNKY yao6peHunin o6ecneum-
BalOT 3KOJIOrMyeckme u couuasnbHblie
npenmywiectea ¢epmepam, Bbipalyn-
Bawowum Kodpe. HoBble AaHHbIe

Petinec 3anama, Xoce Scnunosa

B 2007 r. B cTaTbe, OMyONMKOBAaHHON B >KypHase
Better Crops, 6bU1a oOIlMCaHa yCIIelIHas IIPOrpaMMa B
I[Tepy, ¢puHaHCHpyeMasa 13 YaCTHBIX UCTOYHIKOB, KOTO-
pas O3BO/NIA CEMbAM (epMepOB TTOBBICUTD CBOII ypoO-
BEHb XV3HU U YIYYIIATD yIIPaB/IeH)Ee IIOYBEHHBIM II/IO0-
nopoxnyeM npu BoipamyBanuy kKode. Corpygauku IPNI
IIPVHMMANM y4acTye B JAHHON IIporpaMMe, 3aHMMasACh
arpoHOMIYEeCKVM oOpasoBaHMeM. B 3Toit cTaTbe faeT-
cs1 KpaTKadA ucropus «CeMeltHOI MpOrpaMMbl», a TAaKXKe
HOBBIE JAHHBIE 00 ee ycIexax.

NHTeHcndukauma pacteHmeBoAcCTBa B
MMpe CHMKAeT 3MMUCCUI0 NMAPHUKOBbIX
rasos

Knugp Craiioep, Tom Bpyyncema, Banvmep Kacapun, @ane
Yen, Paynv [ucapamunno, Tom Incercer, Pobepm Mux-
kenvcer, Po6 Hopmon, T. Camoeanapasna, Iuwya Ty

Hacenenne 3emmu yBemmannocs ¢ 3.08 Mmunnmappa de-
noBeK B 1961 1. o 6oree yeM 6.51 MumMapaa 4e/oBeK B
2005 r. (mpupocT Ha 111%) 1, KaK 0XKUAEeTCsI, JOCTUTHET
oty 9-t Mwapos K 2050 1. Takoit pocT HapojoHa-
ceneHMsA npuBefeT K 70%-HOMY yBeINYeHNIO TTOTpeOHO-
CTU B IPOOBONBCTBYUM. MOXXHO 111 06ecrieunts Tpebye-
MOe yBe/IueHe IPON3BOACTBA IIPOJLOBONbCTBILA, M €CTIN
OTBET «fla», KaK 3TO MOB/NAET Ha SMICCUIO MAPHUKOBBIX
rasoB U NpUBeZeET 1M K M3MEHEeHMI0 KuMaTa? B HefraBHO
OIy6/IMKOBaHHOM CTaTbe B HAYYHOM )XypHase (Burney et

[Intanme pacrenmi, Nel, 2011.

al., 2010) 6b11M JaHBI OTBETHI HA HEKOTOPbIE BOIPOCHI.

TexHOnornm TO4YHOro 3emnegenua no
BHECEHUIO Kanusa B NPUKOPHEBYIO 30HY
KYKYpY3bl - pa3mMmbilunieHus o 6yayuiem

T.C. Mwppenn, T.[x. Bun

TeXHOMOTMY TOYHOTO 3eM/IefeNsl MO3BOJISIOT KOH-
TPOMPOBATD YOOPsIEMBIiT 00beM ITOYBBI, YTOOBI CO Bpe-
MeHeM CO3JJaTh 30HBI C BBICOKUM IUTofiopoayieM. OnHaKo
ellle He COBCEM MOHATHO, KaK 00eCIeYNTh ONTUMA/IbHYIO
OT3BIBYMBOCTb PACTEHUIT B KPATKOCPOYHOM U [IUTE/Ib-
HOM BPEMEHHOM MHTepBae. [0BOpsI O MpUMeHeHUN Ka-
JIMIHBIX YR0OpeHMIt, HEOOXOAMMO YIUTBIBATD, KaK JOJITO
COXpPaHsETCs BBICOKOE IIO0POANe IOYBBI IOCTIE VX JIEH-
TOYHOTO BHECEHIs, A TAK)Ke IIepepacIpefie/ieHyie Kalns B
[I0YB€, KOTOPOE MTPOMCXOAUT IIPY HOPMATBHOM Pa3BUTHUN
JAHHOI KY/IbTYpHL. ViccrmenoBaHNs OKasbIBAIOT, YTO CO-
Iep>KaHye Kamysi B TI0YBe B OOJIbILIelT CTEIIeHN 3aBUCUT OT
TOTO, IIPOXOANI /I Yepe3 JAHHYIO TOUKY HOJIA Psiff Ipe-
IIECTBYIOLEl KY/IbTYPBI, 4YeM OT MECTOIO/IOKEHISI JIEHT,
Ky/ja paHee BHOCUIVICh Ka/IMiTHbIe YA0OpeHNs.

OueHka anddepeHUMpPOBAHHOIO Npu-
MeHeHMsA a30THbIX yA06peHunii nop puc
Ha nonax ¢epmMepoB B peknme pealb-
HOro BpeMmMeHMU

Xapmanoun Cunex, K.H. lllapma, Taeanoun Cunex Jjxun-
not, Amannpum, Teowoun Cumex, Buxu Cunex, Juuew
Kymap, Buosaii Cunex, Xapmanoun Cumex

Ha depMepcKyxX HO/AX IPOBeIEHbI OIBITHI /I OLleH-
KU MeTOf0B 1y epeHnpOBaHHOTO IIPUMEHEHNS a30T-
HBIX Y0OPEHMII TIOfl PUC B PeXXIIMe PeabHOTO BpeMeH!
¥ Ipu PUKCUPOBAHHOII [jaTe BHECEHVsI yROOPEHMIl C uc-
[I0/Ib30BAHMEM LIBETHOJ ILIKa/Ibl OKpacky nuctbeB (leaf
color chart, LCC) B cpaBHeHNY C OOLEIPUHATHIMU PEKO-
MeHpauyamu i [lltata n pepmMepcKoit IpaKTUKOI BHe-
ceHus ypobpennit. InddepeHnnpoBaHHOE IpUMEHEHNE
a30THBIX yHOOpeHMIT C PUKCUPOBAHHOI! ATOI BHECEHIS
obecreunIo MoMyYeHMe TAKIX JKe YPOXKaeB, KaK ¥ BHece-
HIie YIOOpEeHNiT B peXXIMe peayibHOrO BpeMeHI U/ B CO-
OTBETCTBMU C OOILIETIPMHATBIMYU PEKOMEHIAVIAIMI, XOTS
Y HaO/IONa/MNCh 3HAYUTeNbHble pasmndnsa B addexTus-
HOCTM UCIIO/b30BAHNA a30Ta U3 yOOpeHMIL.

Myn yrnepopa n a3ota B noyBax Nnpu He-
OrpaHUYEeHHOM MPUMEHEHNN a3O0THbIX
yAOOGpeHnin N opoleHnn Npy Bbipawm-
BaHMU OBOLLE B 3alVILLEHHOM rpyHTe

COxn. Ku, K. T. IIncy

B ycmoBMAX paBHMHHOI TEPPUTOPUY CEBEPHOI Ya-
cti Kurasd mcronbsyeMoe KOIMYIECTBO a30THBIX yJO-
OpeHMil 1 TOMMBHON BOJBI NPV BHIPAIMBAHUM OBO-
el B 3aIUMILEHHOM TPYHTE INPUMEPHO B TPU-IATH
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pa3 BbllIE, Y€M IIpU TpajULIIMOHHOM BO3[O€/IbIBaHUN KpyroBopora 3/1€MEHTOB IINTAaHUMA. KPOMe TOTO, IIpO-
3€PHOBBIX KYIJIbTYP. 3a AecATNNIeTNE IIpUN Iepexone ot M30IIIO p€3KO€ YMEHbIICHNE COOEP)KaHMA HEOPTaHU -
TpagUIMOHHbIX CHUCTEM BbIpalllBaHNA 3€PHOBBIX K YE€CKOTo yriepoga B IIOYBEHHOM HpO(i)I/UIe CICTEM 3a-
OBOIIIEBOACTBY 3allilMIIIEHHOIO0 I'PyHTa yIlajla €MKOCTb MUIIEHHOTO I'PYHTA.

HayuyHo-npakTnyeckasa nurepartypa

MaTtemaTnka n BblMNCNIeHNA anA arpoHomMmoB 1 noysoBenos

(Ha aHrMUMICKOM fAi3blKe)

AI3pIk MHPOPMALIMOHHOI 3TIOXM — 3TO A3BIK MaTEMATVKM U KOMIIbIOTepoB. Llenb maH-
HOTO PyKOBOJCTBA, IPeBbIIIatoNiero no o6bemy 200 cTp., — HAyYUTb CTYEHTOB BBICTpA-
VBaTh, IPOBEPATb U BHEAPATb MHHOBALMOHHbIE CTPAaTerMy YIpaBIeHNs, obmajaolmie
00bLIVMMY BO3MOXXHOCTAMM /1A YBEIMYEHNA YMCTON IIPUOBUIY, a TAKOKE YIYYIIeHUA CO-
CTOsIHUA OKpY>Kalolleil cpefibl. YMEeHMe MHTeTPUPOBaTh MaTEMATUKY U T€XHOIOTMYECKHe
JOCTYDKEHUA TPV MIPUHATUN pellleHnii TpeOyeT 6a30BOro IIOHMMAHNUA HayYHOTO METOfIa,
METOJVIK IIPOBeJIeHN OIIBITOB U aHA/IM3a UX pe3ynbTaToB. KpoMe TOro, HeoOXO MBI 3Ha-
HUA O TOM, KaK Pa3sBUBAaTb U IPOBEPATb KOHLIENITYa/IbHbIE ¥ MaTeMaTU4deCKIe MOZE/N.

Howmep my6mxarym: 50-5400
Cronmocts: $45.00. ChenaTb 3aKa3 MOXKHO Ha caiiTe >Www.ipni.net<

Pauwouaanble TexHoNormm sosgenbiBaHnA

mﬂ\’ PenrtabenpHOCTb PACTEHMEBOACTBA - OCHOBHAs Ile/b CenbXxosmpousBopureneir. Coa-
cono JIAHCHPOBAHHOE MVHepajIbHOE IMTAHNe PACTEHNI B COYETAaHNN C TPAMOTHO NOROOpaH-
NHTAHME “; el HBIMV arPOTEXHONIOTMAMM YIYYLIAeT OOILYI0 S9KOHOMIYECKYIO OTAady, NMOBBIIAET -
e i T e GeKTMBHOCTD IpUMEHEHNUsI MMHEPATbHBIX Y0OpeHui 1 obecriednBaeT 9KOMOINIECKYIO
P | Typ— 6e30macHOCTDb B pacTeHneBopcTBe. Cepusi OyK/IeTOB COmep)KUT MHGOpMAIio 06 OCHOB-

PANCA -&» . | HDBIX BO3/Ie/IbIBAEMbIX CE/IbCKOXO3AVICTBEHHBIX KY/IbTYpax.

LA

MATAHME Patmabnihie KyKypysa HlouepHa
KYKYPY3bsl s | HoMep my6mmkanym: 05-1510 Homep my6nvkanmu: 05-1550
e CroumocTs: $0.25 CroumocTs: $0.25
osumed 0
Pl 3UMasi MIIeHNTA Con
S " Howmep ny6mmxarnym: 05-1530 Howmep ny6mmxarum: 05-1560
con AN em— Croumocts: $0.25 Croumocts: $0.25
= Aposas nuieHnna Pamnc
TiEHMHLLBI Homep nmy6nmxanum: 05-1540 Homep my6mmxanmn: 05-1570
Cronmocts: $0.25 CroumocTs: $0.25
3epHOBOE COPro
Howmep my6mmxarym: 05-1590 CpenaTb 3aKa3 MOXXHO Ha caliTe
Croumocts: $0.25 >www.ipni.net<

MukpoanemeHTbl 4N1A YCTOMYMBOro Npon3BOACTBa NPOAOBOJb-
CTBUSA, KOPMOB, PacTUTEJIbHbIX BOJIOKOH U 6Mo3Heprun

(Ha aHrMMICKOM fAi3blKe)

OTa KHUTA a[ipecOBaHa CIelNaIICTaM-IIPAKTUKAM U aKI[MIOHEepaM NP efIpUATUI-TIPO-
M3BOAUTENIEN YOOpEeHNMI1, a TAKXKe YIIPaBJIeHIIaM, OT YbJX PElIeHNIT 3aBYCUT IpUMeHeHe
MUKpPOYHZOOpeHIiT B PaCTeHNEBOJCTBE, CaJOBOACTBE ¥ JIECHOM X03siicTBe. Llenp KHMUIM
— PaCcKpBITh BO3PACTAIOMIYI0 POIb MUKPO3TIEMEHTOB B CHCTeMe cOaTaHCHPOBAHHOTO IPU-
MeHEHNs YA0OpeHuil; paccCMOTPeTh BUABI MUKPOYHROOPEHMIT, KOTOPbIe BBITYCKAIOTCS B
HacTosmlee BpeMs, ¥ Haubosnee appeKTUBHBIE CIOCOOBI VX BHECEHN; OLIEHUTb COBpe-
MEHHBI1 PHIHOK MUKPOYAOOPEHMIT U IepCIIeKTUBRI X MoTpebnenns. B kuure taxxe 06-
CY>KHAIOTCsI CTPATETMy, HOPMATHUBBI ¥ CUCTEeMbI KOHTPOJISL Ka4eCTBa, KOTOPbIe TPeOYITCs
IUIsL TIO/TyYeHMsI MAaKCUMAaJIbHOI OTAAYM OT UCIIONb30BAHMS MUKPOYAOOpEeHNMIL.

Kunra pgocrynHa B amekTpoHHOM Buje Ha caitite [FA (www.fertilizer.com) no appecy:
>http://www.fertilizer.org/ifa/ HomePage/LIBRARY/Publication-database.html/Micronutrients-for-
Sustainable-Food-Feed-Fibre-and-Bioenergy-Production.html<
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CrypeHuyeckasa npemus - 2011

MesoyHapooHuviti uHcmumym numanus pacmeHuii exez00H0 NPo6oO0UN KOHKYPC HAY4HbLX pabom cmy-
0eHmMO8 U aAcnupanmos 6 001acmu NUMAaHUs PacmeHuti 8 OCHOBHBIX CeNbCKOXO3AUCMBEHHBIX PeUOHAX
mupa. C 2009 2oda koukypc nposooumcs 6 Poccuu, Yxpaure u Kasaxcmare 6 pamxax npozpammol UHCHU-

myma no Bocmounoit Eepone u LlenmpanvHou A3uu.

pemus B pasmepe 2000$ mpucyxgaeTcsa CTyfeH-

TaM CTapILINX KYPCOB M aCMpPAaHTaM 3a HayuHble

paboThl B 06/1aCTH IMTaHNS pacTeHUIT U paspa-
OOTKM CHCTeM IIPUMEHEHNs YOOpeHMIL.

IIpemna mnpucyxxpmaerca TONIBKO CTyJeHTaM U
acnMpaHTaM HE3aBUCUMO OT IIONy4eHUs SPYTIuX Ipe-
muii. Hukakmx crenmaabHbIX TpeGOBaHMIT K IPeTEH-
JeHTaM He NPeNbABAETCA.

Appec pna nogayv 3aAaBOK:

e Ha aHIVIMIICKOM s3BbIKe (IIPEeNIOYTUTENBHO):
>http://www.ipni.net/scholar<
e Ha PYCCKOM f3BIKe: >aerofeeva@ipni.net<

YcnoBusa yyactuna

Y4YacTHMKM KOHKypcCa - aCIMpPaHThl MM CTY/EH-
TBI TIOC/IENHUX KYpPCOB (CIlenmMannTeTa M MarucTpa-
Typsl). IIpyu nmpovmx paBHBIX YCIOBUAX IpeVMyIe-
CTBO UMEIOT CTYHEHTHI 60JIee MIaIIINX KYPCOB.

Pa6oTsl OynyT B mepByI0 O4epeb OLIEHMBATBHCA C
TOYKYM 3PEHUA COOTBETCTBMA LienAM MeXayHapop-
HOTO MHCTUTYTA NUTAaHUA PACTEHMNIL.

[TpuHuMamTCsA paboOTH B CIEAYIOWNUX 06IaCTX:
IIOYBOBEJI€HNE, ATPOXNMMA, PACTEHNEBOACTBO, arpo-
HOMUSI, 9KOJIOTHS, XUMMUS MOYB, GUSUONIOTUS pacTe-
HUI, 1 CMEXHbIE.

[To6emuTenu He MOTYT NMOBTOPHO Y4acTBOBATbH B
KOHKYpCe, IpeMIA IPUCYKJAaeTCA TONbKO OfVH pas.

IIntanme pactenmit, Nel, 2011.

IPNI

INTEHMATION AL
PLANT MUTRIMION
InsTITLTE

BpyueHne gunnoma nobegmtenbHuue KoHkypca Scholar Award -
2009 MonuHe KoTsak (Apocnasckasa MCXA)

Ana yyactnsa B KOHKYypce Heo6xo-
AVUMbI cneaylolie AOKYMEHTbI:

« OTckaHMpOBaHHaA 3aYeTHasA KHIDKKA ([ acmnm-
PaHTOB — Pe3yNbTaThl CAAYM KAaHAMUAATCKUX MU-
HUMYMOB), CpejHMIt OasI.

» Tpm nucbpMa-peneHsuy Ha paboTy, OJHO U3 HUX
— OT Hay4YHOTro pyKoBoauTens. Ilmcbma JOMKHBI
ObITH 0OpMICHBI Ha OPUIMANTbHOM O/IaHKe Op-
TaHM3alMM, IOAIUCaHbl aBTOpoM. Heobxoammo
TaKXe yKasaHHUe TeleOHHOrO HOMepa ¥ 3JIeK-
TPOHHOTO ajJjpeca aBTOpa MUChMa.

» Kparkoe ommcaHue paboThl, I03BOJIAIOIIEE OIle-
HUTb ee OPUIMHAIBHOCTDb, IIyOMHy, MHPOpMa-
TUBHOCTb, HOBU3HY M 3Ha4MMOCTb A IPNI.

« B mpunaraemoli aHkeTe HeOOXOAMMO KpaTKO
NEepeYNCANTb MUMEIIMeCcs Harpajbl U MPEeMUMN,
BHEHAYYHYIO [IeAITeIbHOCTD, KapbePHbIE T/IaHbI

Cpokn

JJOKyMeHTBI JO/DKHBI OBITH NMOJAHbl 10 30 MIOHSA
2011r.

Pesynbrarel 6yayT 00bsBIeHBI B ceHTsA6pe 2011 .

Harpaga Oyzmer BpydeHa cpasy mocie my6nmka-
LUV pe3yIbTaTOB.

AHKeTY yJaCTHMKA MOXXHO CKayaTb 3/1eCh:

>http://eeca.ipni.net/articles/EECA0060-EN<

23



