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Bacummii IpuropreBuny MuneeB

ITpoBonymast KOH(epeHLVA NOCBAIIeHa IAMATH BBIJAIOMIETOCS YYEHOTO
U YAMBUTEIBHOTO YelIoBeKa ¢ HEMPOCTOI ¥ IOPOI0 repoMyuecKoil CyApOoil -
Bacmmusa Ipuropresnda Muneesa.

B.I. MuneeB - axagemuk PAH, mpodeccop, HOKTOp CenmbCKOXO3SICT-
BEHHBIX HayK, 3acay>KeHHbIl JeATenb Hayku Poccuiickoit ®epepanum,
3acimyxeHHbI1 npodeccop MI'Y mm. M.B. Jlomonocosa, naypear Iocy-
mapcTBeHHOI nmpemyy P® B obmactu Hayku u TexHuky, npemuy CoseTa
Munnucrpos CCCP, npemun umenun M.B. Jlomonocosa, umenn [I.H.IIps-
HUIIHUKOBA, 307m0Toit Mepanu nmenn K.K. Texpoiina, moyeTHslit mpodeccop
Ky6aHCcKOro rocymapcTBEHHOTO arpapHOTO YHUBEpPCUTeTa M BpsHCKoi
TOCYJApCTBEHHON CENbCKOXO3AMCTBEHHOM aKaJleMuM, IOYETHBI [OKTOp
A3zepbailmKaHCKOTO TOCYFAPCTBEHHOTO arpapHOro yHMBepcurera u Bemo-
PYCCKOI TOCyJapCTBEHHOM CENbCKOXO3ANCTBEHHOI aKaeMIIL.



Popmnca Bacunuii Ipuroppesuy 25 anpena 1931 ropa Ha xyrtope Ka-
Ki4eB belokaluTBeHCKOro paitoHa PocrtoBckoit obmactu. B 1954 T
C OTIMYMEM 3aKOHUMI A30BO-YepHOMOPCKUI CebCKOXO3ANCTBEHHDIN UH-
CTUTYT, HOCTYNMUI B acnupaHTypy B Boponexckmit CXW. Jo 1972 r. Bca
ero Hay4Has, Ilefarormyeckas U OpraHM3al[MOHHAsg [eATebHOCTb Oblla
CBsI3aHa C 3TUM MHCTUTYTOM. B 1968 r. Bacunmit Ipuroppesud cram pgok-
TOPOM CE/IbCKOXO3AMCTBEHHBIX HAyK, €ro HasHAYMIM Ha JOJKHOCTb
IpOpPEKTOpa MHCTUTYTa IIO Hay4HOI paboTe, KOTOPYI OH COBMeEIIAs
C 3aBefiOBaHMeM Kagepbl.

B 1972 r. B.I. MuneeB 6b1n1 mpurianted B MockBy mns paborst 8 BUVA
uM. JI.H. IIpAauIIHMKOBa Ha JO/DKHOCTb 3aMeCTUTENA JUPEKTOPa U PYKO-
BOAUTENSA OTHeNIOM leorpaduyeckoil ceTM OIBITOB C YA0OpeHMsAMU.
C 1974 r. B Teuennue 12 net (mo 1985 r.) Bacunuit IpuroppeBnd — aupexTop
BIVYA. 9t0 Bpemsa coemano ¢ pacuseroM arpoxumun B CCCP B cBAsu
C HayaBlleiicA B CTpaHe WIMPOKON XMMU3alell CelTbCKOXO03ANCTBEHHOTO
IPOM3BOACTBA M HApacTAOIVMM TeMIIaMM IIPMMEHEHNs YRoOpeHuil.
Bacummio IpuropbeBnmuy ypanoch ycwinutb ponb BUYA B pasButunm
arpoOXMMUY U BHEJPUTb HaydHble paspabOTKM M JOCTVDKEHUSA MHCTUTYTA
B IIPAKTHKY CENMbCKOXO3AMICTBEHHOTIO TPOU3BOJICTBA.

B 1985 r. Bacwmit IpuropbeBuu Obln M3OpaH BULE-IPE3ULEHTOM
BACXHWJI n nasHaveH npepcepareneM Ipesunnyma ornenenus BACXHNII
o Heueprnosémuoit 3one PCOCP. Ha atom mocty oH paboran go 1988 r.
VTorom 6o0nbIIOil HAayYHO-OPraHM3ALMOHHON, METORMYECKON U Hay4HO-
MIPaKTUYECKON MIeATEIbHOCTY KOJ/UIEKTMBA y4eHbIX HeuepHO3€MHOII 30HBI
oy, pykosoncTsoM Bacywmmsa IpuropbeBnua crana noproroska “Hayuroro
obecriedeHNs] arpoONpPOMBIIITIEHHOr0 KoMiutekca HedyepHO3EMHOI 30HBI
Poccun™

B 1978 r. H.C. ABponun npurmacun B.I. MuneeBa Ha xadenpy arpo-
xumun MI'Y, rie oH Hauanm paboTaTh IO COBMECTUTENBCTBY B JIOJDKHOCTH
npogeccopa kadepnpsl, a ¢ pespast 1979 r., nocne konunusl H.C. ABfioHnHa,
BO3IVIABIII €€ 1 IIPOPaboTall Ha 3TOM IIOCTY 6ortee 37 JeT.

Bonpmoe Baumanme Bacunmit IpuropbeBud ynensn COBEpLIEHCTBOBA-
HMIO y4eOHOro mporecca. VIM cocTaB/IeHa HOBas IporpaMma o61Iero Kypca
arpoxXMMMM, BBEJEHBI HOBbBIE CIIELIKYPChI, YTO MO3BOIN/IO YCOBEPUIEHCTBO-
BaTb (PYHIAMEHTAJIbHYI0 IOATOTOBKY CTyHeHTOB 1o arpoxumuu. OH
Hamycaa M TPYDKABL U3fan yuyeoHuk “Arpoxmmus’ (1990, 2004 n 2006 rr.),
KOTOPbIIT BOIeNT B cepuio Kimaccuueckux YHUBEPCUTETCKUX YIeOHNKOB, OBLI
VMHMIMATOPOM U3JaHuUs ydeOHuKa arpoxummu g ctpan CHI, xoTopslit
Boien B 2017 ropy. ITop ero pykoBOAcTBOM ObIIN IOATOTOBIEHBI M M3/aHBI

4



“ITpaxTukym no arpoxumuy’ (1989,2001 rr.) K HanmcaHMIO BTOPOro M3JaHUSA
“IlpakTkyMa no arpoxmmun’ Bacwmmit [puropbeBud IpuBIeK IIMPOKMIL
KPYT arpOXVMUKOB, IIOYBOBEJIOB, arpOHOMOB. KHura cTanma sHIMK/IOIeRue
METOJIOB arpOXMMUYECKMX VICC/Ie[IOBAHNUIT MOYBBI, PACTEHMIT ¥ y[oOpeHmit
¥ TIOZTyYN/Ia IMMPOKOE IpU3HAHME.

Ha xadenpe arpoxymuy OblIn BBefleHBI HOBBIE CIELIKYPCHI, CpPey HUX
- cneykypc “Arpoxumus u 6mocdepa’, mporpaMmy KOTOporo paspaborain
Bacwmuit [puropbesud. B 1988 1. on uspan yuye6Hoe mocobue “OKonorndeckme
mpo6eMbl arpoxumun’. 3a 9Ty KHUTY U yueOHUK “Arpoxumus’ IIpesummym
PACXH B 1996 r. mpucygun B.I. MuHeeBy 30/0TyI0 MeJanb MMEHN
K.K. leppoitna.

OO6yuenne cTynmeHTOB Ha Kadefpe Mo mporpammam, obecredmBaro-
UM 3HAKOMCTBO CO MHOIMMM CMEXHBIMU JVICHMIUIMHAMM, B TOM UMCIIe
¢ OMoXVIMUell pacTeHWiT, a TaKXKe IIOCTAHOBKA HayYHO-MCC/IEHOBATEIbCKON
paboThl ¢ y4€TOM pasBuUTHA (YHIAMEHTANbHBIX MIONOXEHMII arpOXUMUM,
H03BOMMIM CO37aTh B 2009 ropy Ha 6ase Kadegpsl arpoxXuMuy HOBYIO
Kadenpy — arpoxumuu u 6uoxummn pactenuii. Ilop pykoBopctBom Bacummsa
[puropreBnya kadenpa arpoxumuy u 6moxummu pactenmit MI'Y umenn
M.B. JloMOHOCOBa CTala IULEPOM B OOJMACTM arpOXMMMYECKOil HAayKu B
Poccyu. 9ToMy BOo MHOrOM cloco6cTBOBaO co3fgaHHoe B 2006 I. Bacumuem
IpuropbeBudeM MexpyHapopHoe “CORPYKeCTBO YYeHBIX arpOXMMUKOB
VI arpOIKOJIOTOB , OObeVHAIee ydeHbIX Poccum, OMVKHEro 1 JalbHEro
3apyOexbs.

B 2008 r. “Coppy>kecTBOM y4eHBIX arpOXMMUKOB M arpO3KOJIOroB”
OBUI y4pexJieH Hay4HO-TeopeTudeckmit >xypHan “IIpo6meMbl arpoxummn
U 3KOJIoruK’, KoTopbiit B 2009 ropy Bouren B nepedenb BAK, a ¢ 2018 roga
B cricok RSCI Web of Science.

B.I. MuHeeB MOATOTOBMI HECATKM KaH[UJATOB U JOKTOPOB HayK,
KOTOpble B HACTOsIlee BpeMs 3aHUMAIOT OTBETCTBEHHbIE IO/DKHOCTHU
II0 CyLlecTBy BO Bcex permoHax Poccum — B HedepHo3éMHOIT 30He, B
LlenTpanbHo-YepHoseMHoii 30He, Ha CeBepHoM Kapkase, B IloBomxbe, Ha
Ypane u 8 Cubupu. VIM HOATOTOB/IEHB! KaHAMAATbI HAYK U3 MHOTYX CTPaH
mupa - Erunra, Ky6s:, Monronuu, Boetnama, Hurepun u Asep6aiipkana.

Bacunmio [puropbesndy NpuMHANIEXUT CylIeCTBEHHAs POIb B CO3TAHUM
¥ Pa3BUTHM HOBOTO HAIIPABJ/IEHNA B HayKe — 3KOJIOTMYECKOIl arpOXVMMMUIL.

B nepuog ¢ 1977 no 2005 rr. Bacunvem IpuropseBudem ony6/1mkoBaHO
HECKONIbKO (PyH[JaMEeHTaJIbHBIX MOHOIpadmii Mo ImpobneMaM SKOIOIMU
B 00/1aCTV aTPOXUMUML.



Hamucanne nyxna monorpaduit: “ITousa, kmmar, yrobpeHye u ypoxait”
(coaBrop B.[l. ITanumkoB, 1987 r.), “Arpoxumusi u 6muocdepa” (1984 r.),
“Xumuzanus semiemenus u npupopgHas cpema” (1990 r.), “Buonoruueckoe
3eMJIefienue ¥ MUHepanbHble yEo6peHns’; “Arpoxumus, 6MOIOTHsI U 9KOMTOTHS
nouBbl” (coaBrop E.X. Pemme, 1990 r.), “Arpoxummust M SKOTOTrMYeCKuUe
¢yuxuny kanusa” (2000 r.) mosBonmmto Bacunmio IpuropbeBndy coBepieHHO
II0-HOBOMY OCMBICTIUTb 3HAUMMOCTb arpoOXMMMUM B JKU3HU 4e/IOBEKa U
BCell OKpy>Kalolllell cpefmsl U cHOPMYIUPOBATh IKOMOTMUECKUe (QYHKINUU
arpoxuMuu. BriepBble OH 9TO cHenan B HOKIafe “OKomormueckye QyHKINU
arpoxuMmy’ Ha HayYHO-NIPaKTUYeCKON KoHdepeHumu “YpoOpeHus u
XUMMYECKMe MEVOPAHTBl B arposKoCHCcTeMax , cocTosABLIelicss B Mockse
B 1997

Y4enplit CoBeT MOCKOBCKOTO TOCYJaPCTBEHHOTO YHUBEPCUTETA JBaXK-
obl npucypun Bacumuio Ipuropresnuy npemuto umenu M.B. JlomoHOcCOBa:
3a IUKI paboTr “DKomormyeckre mpo6IeMbl arpOXUMMUK ¥ OUMOTIOTUIECKOEe
3emsiefienie” B 1995 I. 1 3a IeflarornyecKylo fesiTeIbHOCTb B 2007 T.

Bacunuit IpuropbeBry MuHeeB — BBIJAIOMINIICA MCTOPUK arpOXMMUIL.
HamucanHelii uM TpEXTOMHMK “VICTOpMS M COCTOsIHME arpoXMMUM Ha
py6e>1<e XXI Beka” (2002-2010 rT). — BBIFAIOIIMIICA SHIMKIONESUYECKIIT U
cripaBoYHO-Oubmmorpadudecknit Tpys. Kaxaplit ToM BKmodaeT 6onee 700
cTpaHn. I1epBbIif TOM IIOCBAIIEH PasBUTHIO YI€HNSA O IUTAHUM PacTeHMIT
U ynoOpeHum semenb OT fpeBHero mupa mo XX cromerua. Bo BTopom
toMe “Vctopus u coctosiHme arpoxumuy Ha pybexxe XXI Bexa” Bacwmit
Ipuropbesuy orpasun “Passurue arpoxumun B XX cronerui’. B TpetbeM oH
IIpOaHaIU3MpPOBal TpyAbl 6ormee 200 COBpeMEHHBIX YYeHBIX-arpOXUMUKOB
Poccun, momyepkHyB, 4TO B CIOXHBIA Iepuof KoHuLa XX U Hadajaa
XXI BeKOB y4eHble-aTPOXMMUKM IIOMOHAIN COKPOBMILHHUIY OT€YECTBEH-
HOJ1 ¥ MUPOBOJ HayYKJ HOBBIMI TOCTVDKEHMAMI.

B 2015 ropy Ilpesmpuym PAH Bpyunn B.I.LMuneeBy pgumiom naype-
ara npemunu umenu [I.H.IIpaummnukosa 3a cepuio pabor «Vcropusa n
cocTosiHye arpoxumMmy Ha pyoesxke XXI Beka» B TpeX TOMax U MOHOTrpaguio
«Arpoxumusa B MockoBcKoM yHuBepcutere» (2013). B Bectnmke PAH
(2015) oTMedeHO, YTO B «yJNOCTOCHHOM IIpeMMUM LMKIe pPabOT aBTOp
IIOKa3aJl pa3BMUTHe arpoxXMMMYecKoll Haykm B Poccum He TONBKO B
TPyAaX OTE€YeCTBEHHBIX YUEHBIX, HO M IIOKa3ajl M3HAYA/IbHYIO CBA3Db MX C
pesy/nbTaTaMy 3apyOeXXHBIX (YHIaMEHTa/JIbHBIX MCCICHOBAaHWIl. AHamu3
cofiep>KaHus cepuy paboOT MO eAMHON TeMaTHKe II03BOMsSeT CYMUTATh, 4TO
3TO — KIACCUIECKUI TPYT, 10 UCTOPUM 3aPOXKAEHNA M PasBUTHUA BAXKHOI OT-
pacmy ecTecTBO3HaHMA B Poccum M coTpygHMYECTBa OTedeCTBEHHBIX
arpOXMMUKOB C YYEHBIMU 3apyOEKHBIX CTPaH.
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B 2002 r. Bacummio IpuropbeBnay 6bu1a mpucysxieHa locymapcrseHHas
npemus Poccniickoit @epeparuy B 061acTi HayKy ¥ TEXHUKM Y IIPUCBOECHO
3BaHMe saypeara locymapcTtBeHHoll mnpemun Poccuiickoit Pepmepanym
B 00MacTM HayKM ¥ TEXHUKM 3a LUKI paboT: «DyHKUMOHAIBHO-
3KOJIOTMYECKI€ OCHOBBI M3Y4IEHM, OXPaHbl, IOBbIIIEHNA IJIONOPOAUA I104YB
M pallMlOHAJIbHOTO MCIO/Nb30BaHMA IIOYBEHHBIX pecypcoB». B aToM muke
Hay4YHBIX PabOT BBICOKO OLieHeHbl MOHOrpadum «Arpoxumus u 6uocdepar»
(1984), «XuMunsarus semefgens u npupopHas cpefa» (1990), «Arpoxnumust
" aKooruyeckue GyHkuym kamusi» (1999).

OneHmBas Bce 3Tambl CBOe€l HAayYHO-OPTaHM3AILMOHHOI, Hay4HO-
TIIelarOrN4ecKoll JiesATeIbHOCTH, caM Bacwmmit IpuropbeBuy ormevam: S
MOTY OIIpefle/IeHHO CKa3aTb, 4TO IYYIIMM IIEPUOJOM B MOeJ )KM3HM, Hanboree
IJIOJOTBOPHON, IOJIE3HOM M VHTEPECHOW [eATENTbHOCTH 6bU1 37-71€THUIL
nepuof paboTel B JODKHOCTM 3aBemymollero Kadempoit B MOCKOBCKOM
yuusepcurete. Korna s Biepsble oKasascs B 00IIecTBe YUCHBIX QaKyIbTeTa
IIOYBOBEJIEHNA, A TOHAJ, YTO TOAbKO B TAaKMX YCIOBMAX MOXXHO aKTMBHO
TBOPYeCKM paboTaTh, YTOOBI CAENATh YTO-TO CYIeCTBEHHOE B CBOEI OTPACIN
Hayky. IIpexxsie Bcero Ha MeHs IpOM3Besa Cepbe3HOe 1 O4eHb IIyboKoe
BIleyaT/IeHMe — 001las YHUBepCUTeTCKas oOcTaHOBKa. IlepBas MBICTb MOs
6brma: «KMByT XKe M pabOTAIOT yyeHble B TAKMX MPEKPACHBIX ycrnoBusx. 06
3TOM MOXXHO TOJIbKO JIMIIb MEeYTaTby.

Bxmag Bacmmus IpuropbeBnua B paboTy ¢akyrbreTa u Kademps
HEeBO3MOXKHO IlepeolieHuTb! birarogaps TakuM mofaM Kak oH, Ha (aKy/ibTeTe
nouyBoBefeHusa MI'Y coxpaHsercs 06cTaHOBKa TBOPYECKOTO COTPYAHMUYECTBA.
[TamaATh 06 9TOM yHMKa/JbHOM 4YelOBEeKe M YYEHOM OCTAaHETCH B Cepplax
JIOZell, a 3aC/IyTU €ro HaBcerfa OyAyT BIMCAHBI B MCTOPUIO MOCKOBCKOrO
YHMBEPCHUTETA U HAYKM arpOXUMMUMA.

Hexan gaxynvmema nousosederust
MTI'Y umenu M.B./Iomornocosa
unen-xopp. PAH Illo6a C.A.
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INIEHAPHBIE JOKJIAObI KOH®EPEHIINUN

CMeHa mapagurm B pa3sBUTUU arpoOXMMUHU
U MX oTpakeHue B Tpyfax B.I. Muneesa

Pomanenxos B.A., Ezopos B.C.

MTI'Y umenu M.B. Jlomornocosa, paxynvmerm nous06eoeHus,
Kageopa azpoxumuu U OUOXUMUU PACEHUTL

B pasBuTUM MHUPOBBIX arpOXMMMYECKUX MCCIEHOBAHUIT MOXKET OBITH
BbIJIE/IEHO HECKOJIbKO OCHOBHBIX 3TanoB. B Havyame XX Beka arpoxmmms
KOHLIEHTPMpOBa/Jach Ha pelleHuM 3afad yIy4lIeHMSA IIOYBEHHOrOo IUIO-
HOpoaMs Kak criocoba IofbeMa ypoXKatHOCTH /ISl TOTO, 4TOObI 06eciednThb
MOTPeOHOCTM HaceneHus.. B 3Toil cucTeMe MUHeEpajbHble YHOOpeHuMs
paccMaTpyBaINCh KaK JOIIOTHUTE/IbHBIN MCTOYHYK INTATe/IbHbBIX 971eMEHTOB,
Hapszly ¢ opraHndeckumy gpopmamm yroopenuit. B cBA3u ¢ atum B nepBoit
nonoByHe XX CTOIETHA yIOp ObUI CielaH Ha HeOOXOAVMOCTD JIIUTETbHBIX
IIOJIEBBIX VICCIEIOBAHUI, UBepcu(UKAIINIO CeBOOOOPOTOB, HOJfiep)KaHue
3aIlacOB OPraHMYECKOTO YIZIEPOfja IIOYBBI ¥ HEOOXOJMMOCTb JIYYIIero
[IOHMMAaHUS 1 YIIPaB/IeHNsI OMOMTOrMIeCKIMH IIPOL[eCCaMM.

MHeHue, 4TO MVUHepajIbHble YEOOPEHNs CMOTYT IOIePXKIUBaTh YpoXKan
1 6e3 BHEeCEHMsI OPTaHNYEeCKIX YA0OPEHNIT U IIPH YIIPOLIeHI CeBOOOOPOTOB,
BO3HMK/IO B KoHIe 40-50x rr. XX Beka M BCKOpe CTajJ0 JOMMHAHTOIL.
Crernduxoil OTe4eCTBEHHOI arpoOXMMMYECKO! HAyKu SIBUICS TOpPasjo
0ojlee INUTENbHBI HEPUOJ, «KIACCUYECKUX» UCCIC[OBAHMI, TOCIOACTBO-
BaBIINIT 10 60-X IT. XX B., BpeMeHU OCYILIECTB/ICHNUS KPYIHOMACIITaOHO
XUMU3aLMUN CeTbCKOro xo3sdiicTBa. OfHONM M3 3ajiad, pelllaeMblX B JaHHOE
BpeMs B arpoXMMUM CTaja MUHMMM3ALMsA 3aTpaT Ha YROOpeHMs, B TOM
qyCIe TyTeM IPOBENEHNs OLIEHOK O00eCIIeYeHHOCTV IOYB HOCTYIIHBIMI
MUTATeNbHBIMY 3JIEMEHTAMU, YTO CTaIO 00sI3aTe/IbHBIM C MAaCCOBOII 3aK/Ia-
KOJI KpPaTKOCPOYHBIX IIOJIEBBIX OIIBITOB, NMPOBOJMMBIX arpoOXMMCIYXO0O0Iit.
Ha ocHOBe HaHHBIX OIBITOB OLIEHMBAIaCh OKYIIaeMOCTb YHZOOpeHMil u
PaccYMTHIBAINICh HOPMATUBBL 3aTPaT YROOPEHMII /11 IONydeHNsT efUHNIIBL
ypoXKasi ¥ Ije/IeHalIpaBJIEHHOTO PETYIMpPOBaHUA IOYBEHHOTO ILIOJOPOANs,
HOPMaTUBbI BbIHOCA NIMTATE/IbHBIX 3/IEMEHTOB €IMHNILIEN IPOMYKLIMIA.
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B aTOT mepmop arpoxmmmA KaK HayKa IIPeBPAaTMIACh B OCHOBY
OTEYeCTBEHHOTO IVIBW/IM30BAHHOTO 3eMIefieNNd, IapaHTMPOBaBLIAA IIPO-
rpecc B celmbCKOM XossitctBe. Monorpadun B.I MuneeBa «YmobpeHue,
ypoxait, kadectBO» (1966), «YmoOpenume osumoit muieHunb» (1973),
«VmobpeHne 3epHOBBIX KyAbTyp» (B coaBTOpcTBe ¢ M.M.VIBIEBBIM,
I.M. Aaukcr), «YgobpeHnne 1 xauecTBO mpomyKiym» (1981), «Arpoxmmu-
JecKle OCHOBBI IIOBBIIIEHMA KadeCTBAa 3epHA IINIEHNIB» B COaBTOPCTBE
¢ A.H.ITaBnoBBIM pelany CIOXKHYIO 3afiady 00OOIIeHMs M CUCTeMaTH3a-
MU GOJIBIIOrO 9KCIEePUMEHTANTbHOTO MaTepuaja IO IIOTeHIMany ypobpe-
HUJI B COOTBETCTBMU C KIMMATWYECKVMU YCIIOBVAMU U OCOOEHHOCTAMU
[IOYBEHHOTO IOKPOBa B pAa3/MMYHBIX 30HAX CTpaHbL. AHAIM3 3aKOHO-
MEpHOCTell BIMAHMA YHOOPEHMII Ha KadyecTBO ypOXKas C Y4eTOM COpTa,
OMOJIOTMYEeCKIX 0COOECHHOCTENl KY/IbTYp M YC/IOBUIT IIPOM3PACTaHMA pacTe-
HUIT, a TaloKe IpPaKTUYecKye peKOMEHJalMM  IIOTy4eHMA HayIydIinx
HIOKa3aTesieil B pas3lIM4HbIX IOYBEHHO-KIMMATHYECKUX YCIOBUAX OCTAIOTCS
Hanbosiee JeTaJbHbIM UCCIEfOBAaHMEM B OTEYeCTBEHHOI arpOXMMUYECKON
TUTEpaTYype.

Monorpadus «I[Tousa, KIMMaT, yEoOpeHye 1 ypoxKaii», Oy OIMKOBaHHAs
B coaBropctBe ¢ B.[I.ITaHHMKOBBIM (1977) - KaIMTaJIbHBIL TPYH, B KO-
TOPOM IIPOABMIOCh OCTPOe YYBCTBO BpeMeHM, npucyiiee B.I.MuneeBy n
CONPOBOXKJABIIee €r0 Ha IPOTSKEHUM BCell TBOPYECKOi >KM3HU. B aTm
rofbl B CTpaHe HaOupana CWIbl arpoXMMudecKas CIy>k0a, IpU3BaHHAsA
IPaMOTHO, C BBICOKOJI OTHadell MCIIONb30BaTh MUHEPANbHbIe YHOOPEHMNs.
[TossBMIOCE MHOXECTBO peKOMEHJaluil 10 SPQPEeKTMBHOMY WUX NC-
nonp3oBaHmo. HyxHa Oblla KHUra, B KOTOPON /000N CIIeLMaIUCT B
00671aCTH arpoOXMMUM MOT Obl HATM TeopeTHdYecKye OCHOBBI YIpPaBJICHNS
CTIOKHBIMM TIPOLIECCAaMM COXPaHeHMsA U IIOBBIIIEHUA IUIOJOPOAM:A IIOYB,
IUTaHMA Pas/IMYHBIX CeIbCKOXO3AMCTBEHHBIX pacTeHu, 3¢G¢eKTUBHOro
IpUMEHEHMsA MUHEPAIbHBIX M OPraHMYeCKUX YAOOpeHWIT OJIs yBemmde-
HIA TIPORYKTMBHOCTM PpAacTeHMil ¥ YIydlleHMs KauecTBa IPOAYKLMM
pacTeHneBonctea. OO0OILeHNe JAHHBIX OTEYeCTBEHHON HAYKM U MUPO-
BOJl INPAaKTUKY HpUMeHeHMs ymoOpeHmii 1mo3Bomuno B.I.MuneeBy
BIIEpPBbIe M3IOKWUTb TEOPUIO M NPAKTUKY IPYMEHeHus YHOOpeHMil BO
B3alIMOCBAI3M HE TOJIBKO C PAaCTeHMUAMM U IIOYBAMM, HO UM OOOCHOBAaTb
HEeOOXOIMMOCTb y4eTa MeTeOPOTIOTMYECKUX YCIOBUIL. VIMEHHO B 9TOI
paboTe cyllecTByIlee OIpefe/ieHNe IIpefMeTa arpoXUMUM OBUIO [10-
IIOJIHEHO YYETOM KIMMATUYIECKMX IIOKAa3aTesleil, B 3HAYUTE/IbHON Mepe
BIVAIMX Ha O3Bl M COOTHOIIEHNA HUTATeNbHBIX BeIeCTB, CPOKM I
crocobbl BHeceHus ypobpenuit. Ha ocHOBaHMM HaHHOTO IOAXOJA depes
6 7eT B OIpefe/ieHne «arpoXUMMsi» TOCYAapCTBEHHBIM CTaHIAPTOM OBbLI
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BBEJCH «K/IMMaT», ¥ OHO IIPMOOpPENo B Te TOAbI CAEHYIOMIYI0 (OpMYyIN-
POBKY: «Arpoxummsi — HayKa O B3aMMOJEICTBUM YHOOpeHMII, IIOUBBI,
pacTeHMit ¥ KIMMaTa, KpyroOBOPOTE BEIeCTB B 3eMJIefIe/NI U PAllMOHAIbHOM
IpUMeHeHnn ynoOpeHmit». DyHIZaMeHTa/lbHble IIOJIOKEHNUS arpOXVMUM,
U3/IOXKEHHDIC B 9TOM M3[JaHUY, OTPaKeHBI B Byje 10 MPUHINIIOB MOBBIIIIE-
HMA KYAbTYPBl XMMM3ALMU 3eMJIefie/liA, a Pe3y/lbTaThl IIO/NEBBIX OIIBITOB
C ynoOpeHusAMM IpelcTaBjIeHbl B BUfie KaK OOY4alollero, TaK U IIporpaM-
MHOTO MaTep1ana, 3aJalollero HeoOX0AMMOCTD IPOBENEHNMS VICCTIeTOBAHNUIL,
CBA3aHHBIX C IUTAaHUEM PACTEHMII U TIPYMeHeHNeM YE0OpeHNil.

BiusHMe IIOTeph NMUTATENbHBIX 37IEMEHTOB, BHOCUMBIX C YHOOpeHU-
SIMU, CTQJIO OYEBMIHBIM B MUpe I B CTpaHe K Havany 70-x rT. XX B. B CBA3K
C paclIMpeHMeM IIPOM3BOACTBA U IIPMMeHeHMsA ypoOpeHmit. ITo mo-
TpeOOoBaIo ydyeTa SKONOTMYECKVX IOCHAENCTBUII NMPUMEHEHNs yHOOpeHMIL.
3ajaya yIpaBaeHMs IIOYBEHHBIM IUIOZOPOAMEM PpaCIIVPUIACh, BKIIOYUB
KaK 9KOHOMMYeCKMe, TaK ¥ 9SKOJIOTMYecKue IoKazaTenu. Ilapagurma
SKOJIOTM3aLMM CENbCKOro X03AMcTBa 80-X IT. yTBEpAWIa MCIOIb30BaHIE
9KOJIOTMYeCKMX MOAXOLOB IIpM pa3paboTKe arpoTexXHONMoruit. Brauase
TOCIIOICTBOBA/Ia  TeXHONOTMYeCKass COCTAaBjAomas  yaydlleHna od-
(eKTMBHOCTH VCIO/MIb30BaHMs YHOOPEHNUT YTOOBI YCTPAaHUTh BPEMEHHYIO
ACHXPOHHOCTb U IIPOCTPAHCTBEHHOE pasfelieHMe MeXAy YyRoOpeHueM
¥ pacTeHMeM - JIeHTOYHOe BHeceHMe, (epTuranus, ApoOHOe BHece-
Hye. PaspabarpiBamuch MHIMOMTOPBI HUTpUpUKaLmy, obecredrBarolye
CHIDKEHHUe IIOTepb a30Ta U IOBBIINICHNE Ypoxkas, HO IpobieMa IOTepb
IMTATe/IbHBIX 3JIEMEHTOB OCTaBaach aKTyanbHOM. OpueHTalusa Ha Cpell-
CTBA 3alIMTBl PACTEHMII II03BOMWIA OTKAa3aTbCA OT (QYpPaKHBIX U
IPOMEXYTOUHBIX Ky/IBTYp B CEBOOOOpOTe, YTO IpMBENO K elle 6Gomee
BBIPOKCEHHOMY pasMBIKAHMIO IMK/IOB asora, ¢ochopa u yraeposa.
B 9THX YCIOBUAX MUKPOTreTepOreHHOCTDb IIAXOTHOTO C/IOSI CO3JAéT YCIOBUSA
COCYyIIeCTBOBaHMsA 30H ¢ cymecTBeHHBIM C u N JIMMUTHpPOBaHMEM.
9To TpebyeT MOCTOAHHOTO Iepen3bbITKa N B CHCTEMe, YTO IIpEBbILIAET
BO3MOYXHOCTY IIOUBBI /I €T0 3aKpeIICHIA.

B 1984 r. B moHorpaduu «Arpoxumus u 6mocdepa» B.I. Munees
BIIepBble pAacCMaTpUBaeT XVMMM3ALVIO 3eM/IefleNnA B CBA3M C HAy4HO-
TEXHUYECKVM IPOTPEccoM U B LeloM ¢ QYHKIMOHMPOBaHUeM Onocdepsr:
«...B nocnednue 200v. 6ce ocmpee 6cmaem 60MPOC O BAUAHUU CPeOCMs
XUMUL, NPUMEHSEMbIX 6 Ce/lbCKOM XO3ALCMee, 6 MOM HUCTe PA3TUYHbIX
610068 y0oOpeHUll, HA OKpyxawowyr uenoéexa cpedy. 30eco Nposérsen-
cA onpedeneHHAs CBA3b APOXUMUU C  PASTUMHLIMU  IKONIOZUHECKUMU
cucmemamu U 6 uenom co 6celi 6uochepoti». ITO IONOXKEHUE BIIEpBbIE
Ob110 cHOPMYIMPOBAHO B arpPOXVIMIYECKON IUTepaType M OPUEHTUPOBATIO

10



arpOXMMIKOB Ha MCCIIEHOBAHMS B 9TOI 00/IACTY, YTO BO MHOTOM 1 OBLIO
peannsoBaHO B IOCAeAykoliue Toppl. B MoHorpadum obcyxmaeTcs psp
BOXHENIINX TIOMOXKEHMII, MONYyUYNBIIMX Pa3BUTHE B IIOCTEAYIOUIME TOJBL
B.I. MuneeB OTMeTM/I, YTO MHOIMe pPeKOMeHJalMy IO IPUMEHEHUIO
yEOOpeHMil JaloTCs [Is IHOBBILIEHVS ypOXKas, HO He pacCIMTaHbl Ha
cucTeMaTnyecKoe IOffep)KaHue IUIONOpoAuA. BaxkHelineit safauell Hayd-
HBIX MCCTIEOBAHNII SABJISIETCS MOBBINIeHNe KO3 UIIMEHTa MCIIO/Ib30BAHNUS
MUTATe/IbHBbIX BELeCTB PAaCTEHUAMU, CHIDKEHME IOTEPb B OKPYKAIOIYIO
cpeny, NOBbIlIeHMe (POCT) ypoXkasg U KadecTBa CeNbCKOXO3SIICTBEHHOI
nponykuyy. Hambonpumme mpo6rneMbl Npy MCIOIb30OBaHMU YHOOpPEHMI
C 9KOJIOTMYECKOI TOYKM 3peHMs CBSA3AHBI C a30TOM. B cBAsM c aTtum
aKTya/lbHa fuBepcudukanyusa UCTOYHMKOB N uepes Oojiblilee BOBIEYEHUE
B TpaHCHOPMALMIO a30TCOflePXKALINX OPTaHNYECKUX OCTATKOB, OVMOJIOTU-
4ecKyIo QUKCALNIO a30Ta, U3ydeHMe MeXaHU3Ma IeHUTpU(UKaLNy, CO3aHIe
HOBBIX BUEOB a30TOUKCUPYIOLIMX OaKTepuil, BCTYMAOLUX B CcuMOMO3
C He000OOBBIMM PaCTEHVISIMN.

PaspuBasa TeMy B3aMMOJENCTBUA arpOXMMMM C OKPY>Kalolleil cpefoi
B 1990 r B.I. MuHeeB nyOmKyeT KHUTY «XMMU3AL[s 3eMTIeTeust U IPUPOS-
Hasi cpefar. JlaHHas KHWUra — OTK/IMK HAa VHTeHCU(UKALMIO MpMMeHe-
HUs CPelCTB XMMM3ALUM B 3eM/IefeNny, Kak HeOOXONMMOCTb IIOTHEe
YIOBIETBOPATD MOTPEOHOCTU B POAYKTAX MATAHMA IOCTOSHHO PacTYIIero
HacesleHMsl.

B Heit chopMynMpoOBaHO MONOXKEHME O TOM, UTO «..UHMEHCUBHAS
XUMU3AUUST 3emaedenusi npedcmasrsem NOMeHUUAnbHyl0 ONacHoCMb 07
okpyscarowseil cpedvt. Ilpu OnumenvHomM cUCMeMamu4ecKom NpumMeHeHuU
XUMUMECKUX CPeOCME Cyujecmeyem peanvHas 803MOMCHOCb HAKONIEHUS
UX 0CMamkos npexoe 8cez0 6 nouse, A MaxiHe 8 PACMEHUEB00HECKOL
npodyxkuuu». B 3TONl CBA3M HOLPOOHO PacCMOTPEHBI BOIPOCHL 3BTPO-
¢uKanysl MOpUPOSHBIX BOJ, rasooOpasHble IHOTEPM a30Ta, YXYALIEHME
KPYrOBOpOTa HMUTATe/NIbHBIX BellleCTB, COCTOsIHME (UTONATOreHHON (puro-
CaHUTAPHOI) OOCTAHOBKM, CHYDKEHME NMPOAYKTMBHOCTY M KadecTBa IIPO-
nykuuy, npobmema 3adochadnBaHNs MOYB, HaMMYME HIPUMECH TSKENbIX
META/UIOB B NIPUMEHSIEMBIX YHOOPEeHNsX, HU3KIIT KO3 PUIIMEHT UCIIONb30-
BaHIS MUTATEIbHBIX BEIleCTB YA00peHmit.

HanpHeitias paboTa HaJ KHUTAaMU «ATPOXMMUSI, OMOIOTUS U 9KOIOTHUS
no4BbI» (1990, B coaBTopcTBe ¢ E.X. Pemme), «Bronornueckoe semnenene u
MuHepajbHble yroopenusi» (1993, B coaBropctse ¢ b. ebpenenn, T. Masyp)
nospomuia B.IL MuHeeBy COBEPHIEHHO II0-HOBOMY OCMBIC/IUTD 3HA4YM-
MOCTb arpOXVIMUI B >KU3HU 4elOBeKa ¥ Bcell OKpY)Kalolleil cpenbl, ¢uio-
codckn 0606muTh UMeroIuecs GakThl ¥ cHOPMYINPOBATD IKOIOTMIECKIE
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byHkuMy arpoxuMuu. Briepble OH cienan 3To B JOK/Iafie «DKOMOTMYECKIIe
GyHKIMY arpoXMMuUM» Ha HAy4YHO-IPAKTUYECKON KoHpepeHuuu «YgooOpe-
HUA M XMMWYECKME MEIMOPAHThl B arpo3KOCHCTEMAX», COCTOSBLIENCA
B Mockse B 1997 ropy. B y4eOHuKe «Arpoxumus», BBIIYIICHHOM B
2004 ropy, B.I. MuHeeB mNOgHMMAaET BOIPOC O IMOCTOSHHOM COBEPIIEHCTO-
BAaHUM MOHATUA «alPOXMMUA» B CBA3M C PaCIIMpEHNEM 3aflad 9TOil OTPACIN
Hayku ¥ OpMMpOBaHMEM HOBBIX ee SKOJIOIMYeCKMX QYHKLUMUI, dYTO
«ompaxcaem CA0HHYI0 OUANEKIMUYECKYI0 B83AUMOCEA3b MeHOy pacmeHuem,
noue60tl, KIUMAMOM U dzpoxumuveckumu cpedcmeamu. V3yueHue 3moil
83AUMOCEA3U ABTIAEMCS 2NIA6HOU 3a0aeti AzpOXUMUU».

Bbicokass ypoXallHOCTb M CHIDKEHME HArpyskM Ha OKPY’KaIoLIYIo
Cpeny [0 CUX IOp ABJAIOTCA KOHQIMKTYIOWIMMU HO3UIUAMY, HECMOTP:
Ha IOMPOKOE NpK3HAHME KOHUEeNUmM ycroiumpocTi. Kakyro dwacrtp
oT o6uiell NPORYKTMBHOCTM MOXKHO NCIIONb30BaTb Ha IOAAEp)KaHME
9KOCHMCTEMHBIX YCIYT? ITO ONpeNensAeTCAa IPUPOSHBIMY — KIMMaTU4eCKUMU,
TOIOrpadUIeCcKIMH, IIOYBEHHBIMY, a TaKXe COLMAIbHO-3KOHOMUYECKIIMI
orpaHnYeHMAMN. JJaHHBIE COCTaBMAMIIME KOHLENIUM YCTONYMBOrO IpO-
U3BOJCTBA NPOAYKLUMM U BefleHUA CelbCcKoro XxossiictBa B.I. Munees
chopmynmupoBan B cBoeM IOCIefHeM aBTOOMorpaduyeckom tpyme «Tep-
HUCTBIL TyTh K BepliyHe Haykm» (2016) Kak BaKHellIMe IIpoOIeMbl
IJId  HayYHO-METOAMYECKMX I€HTPOB IUIOOPOAMA U IIPOTPECCHMBHBIX
TEXHOJIOTMII: M3y4EeHUE COCTOAHMA M JUHAMUKM TOYBEHHOTO IIOZOPOANA,
UCCIejoBaHye  OMOJIOTMYeCKOro Kpyropopora u 0OajaHca OMOr€HHBIX
9JIEMEHTOB KaK Ba)KHENILETro IIOKasaTelsd YCTOMYMBOTO 3eMJIefenus,
peanusanyAd TOTEHLIMANbHOW NPONYKTUBHOCTU CEITbCKOXO3AMCTBEHHBIX
pacTeHmii, MOTydYeHMe KadyeCTBEHHOI M 9KONOIMYecKM 6e30macHoi Ipo-
OYKLMM, WUCCIAENOBaHME M OLIEHKa O€YeCTBEHHBIX arpopecypcoB, YYET
COLMAIBHO-KY/IbTYPHOI MHPPACTPYKTYPbl CeMbCKOXO3AICTBEHHOTO IPONU-
3BOJICTBA.
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IInomoponue mous pecny6nukmu Bemapyco:
MOHUTOPUHT U 3alIUTA OT Aerpagamuu

JIana B.B., LJvi6ynvxoH.H.

HMncmumym nousosedenust u azpoxumuu HAH Benapycu,
2. Munck

BBenenne

IlouBeHHbIE pecypchbl SABAAIOTCA OCHOBOI CENTbCKOXO03A/CTBEHHOTO
IIPOM3BOACTBA /TI000I cTpaHbl. COBpeMeHHOe, BHICOKOMHTEHCHBHOE BefleHNe
CEIbCKOT0 XO3:/ICTBA BO3MOXXHO TO/NbKO HAa IOYBAX C BBICOKMM YpPOBHEM
wiopoponys Ilostomy a¢ddexTuBHOe WNCIONB3OBaHME U, COXpaHEHUe
Immogopoansa OTHOCATCA K YUCTY BOXKHENIINX roCyfapCTBEHHbIX 3aJad,
CTOAIINX Iepefi TOYBEHHO-aTPOXMMITYECKO HAYKO I arpapHOII OTPac/bIo.
B cucreMe panyoHanbHOTO MCHONb30BAHMS [TOYB BaXKHOE 3HAUEHNE MMeeT
IIOCTOSAHHBII MOHUTOPMHI 33 COCTOSIHMEM IUIOfOPOAMA II0YB, KOTOPBIN
SIB/ISIETCSL OCHOBOU [yIsi PaspaboOTKy KOMIUIEKCA MEpPONPUSATHIl IO €ero
COXPaHEHMIO ¥ MOBbIIIEHMNIO.

OO0BEKTHI 11 METOIBI MCCIENOBAHMIT

MounuTtopusr mnogoponus nous Pecny6muku Bemapych mposommtcs
[0 JAaHHBIM KPYIHOMACIITaOHOTO arpOXMMUYECKOro OOC/IejOBaHMs II0YB
U Hay4YHO-METOAMYEeCKOe PYKOBOACTBO 3a IPOBEHEHNEM KpPyIHOMACIITab-
HOTO arpoOXMMMYECKOTo obcnmefoBanus IouB B Pecrmybnuke Bemapych
ocyuecTsisAeT VIHCTUTYT ITOYBOBENEHNU U aTPOXMMMUM Ha NMPOTSHKeHUM 37
net. C 1980 ropa mHGOpPMAIVSI O COCTOSHUY arpOXMMUYECKIX CBOVICTB II0YB
HaKaIUIMBaeTCs B 6aHKe JaHHBIX arPOXMMIYECKIX CBOVICTB 1104B Pecriy6mmku
Benapych, akryammsupyerca B COOTBETCTBUM C OYEPENHBIMU TypaMm
o6creoBanus, 0600611aeTCs 1 U3AETCS B BUJE CIPABOYHBIX [TOCOOMIT /ISt
BCeX PYKOBOJAIIUX OPraHOB U CIIEIMATNCTOB ATPOXMMMYECKON CITy»KObl
pecyOnukyu. Ha ocHOBaHMM JJaHHBIX 110 arpOXMMMIYECKON XapaKTepUCTIKe
II0YB B pecITyO/IMKe /L BCeX XO35IICTB pa3pabaTbIBalOTCs ITaHBI IPYMEHEHIS
yEOOpeHMiI TOX IUIAHUPYEMYIO YPOXKAHOCTb —CEMTbCKOXO3SIICTBEHHbIX
Ky/nbTyp. OZHOBpEMEHHO MHCTUTYT OCYLIECTB/IAET HAyYHO-METOLMYecKoe
PYKOBOJCTBO 3a IIOYBEHHBIM OOC/IeOBaHMEM J KadeCTBEHHON OLICHKOI
104B. PaspaboTka KOMIIIeKca MEPOIIPYUATHIL IO COXPAaHEHWIO 1 ITOBBIIIEHNUIO
IUVIOJOPOAYS IIOYB OCYIIECTB/ISAETCS IO HOpMaTyuBaM, pa3padaTbiBaeMbIM
B VIHcTuTyTe nouysosenenus u arpoxumunu HAH Benmapycnu Ha ocHOBaHuuN
JAHHBIX JJIMTEIbHBIX IIOJIEBBIX OINBITOB M JIM3MMETPUYECKOTO CTAllMOHapa,
3aJI0’KeHHOT'0 Ha BCEX OCHOBHBIX IIOYBEHHBIX Pa3HOBUJHOCTAX PeCITyOIMKIL.
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OG6cy>KaeHne pe3ynbTaToB

B CTpyKType CeIbCKOXO3SIICTBEHHBIX 3€MeIb CTPaHbl IpeoOnajaioT
IlepHOBO-TIOA30/IICThIE IIOUBBI, KOTOPbIE TI0 CBOEI MPMUpPOJie MMEIOT KUCTYIO
PeaKIMIo I HU3KYI0 00eCIIeYeHHOCTD 9/IeMeHTaMy IIMTaHUA.

Han6ornee BaXHbIM IOKa3aTeleM KadeCTBa 3eMelb sBJISIeTCA KaflaCTpo-
BBII 62/ IIOOpOAMA. B cpeHeM I aXOTHBIX IIOYB OH COCTABIACT 32,
JIyTOB ¥ IIaCTOMULL Y/Iy4IICHHBIX — 29 6a/II0B.

OCHOBHBIMU ~ arPOXMMMYECKMMY  II0Ka3aTe/SIMM, OIpefeAIoIMU
COCTOsIHME IUIOIOPOAUSA II0YB, SABJIAIOTCA CTENeHb KMCIOTHOCTM IIOYB I
cofep)KaHye B HUX TYMyca I IIOABIDKHBIX popM docdopa u kams. B Hacros-
Iiee BpeMs II0 UTOTaM 000OLIeHNsT pe3ynbraToB 13 Typa KpyHnHOMacIITab-
HOTO arpoXMMMYECKOT0 OOC/TIe[OBaHMA IOYB CpPelHEB3BeIIeHHbI MOKa3a-
Tenb KucnotHocty (pH) cocTapisieT B cpefHeM 110 pecyO/IuKe Ha ITaXOTHBIX
noysax 5,84 u 3a mocnegnue 4 roga oH ymeHbmmiaca Ha 0,06 emyHUIIBL
CpenHeB3BellIeHHOE COfiep)KaHMe IOABIDKHBIX opMm docdopa m Kammsa
mo Merofly KupcaHoBa B IaXOTHBIX IIOYBaX peCIyONIMKU COCTAaBJIsAeT
COOTBETCTBEHHO 188 1 218 188 Mr/Kr mousbl, rymyca — 2,25%. Ycroitunpas
HOJIOKUTENIbHAS IMHAMMKA arpOXMMMYECKMX IIOKasaTeseil IUIOfOPOAs
II0YB IIPOCIIEKMBAETCS Ha IMPOTSHKEHNN MociefHuX 10 et n o6yciosieHa
HOJIOKUTENIbHBIM OanancoM ¢ocdopa, Kamus 1 ryMmyca B HaXOTHBIX [T0YBAX
B pe3y/IbTaTe IPYMEHEHN MIHEPATbHbIX M OPTAHNYECKUX YI0OpeHNIl.

Cucrema IpuMeHEHMsI OPraHUMYeCKMX M MUHEPa/IbHBIX YIOOpeHWil of
Ce/IbCKOXO3sI/ICTBEHHBbIC KY/IBTYpbl JO/DKHA 00eCIeuuBarh pPacIliMpeHHBII
BO3BpaT 3JIEMEHTOB IMTAaHUA B IOYBAX C TeM, 4TOObI KOMIIEHCHPOBAaTh
BBIHOC UX C OTYYXKHAeMbIM YpoXKaeM U oO0ecIednBaTh IIOCTEIEHHOE
HOBBIIIEHVE 3alacoB rymyca, ¢pocdopa u kamusa B mousax. Ilpu stom Ha
IOYBaX C ONTKUMAIbHBIM cofepkaHueMm ¢ocdopa u kamusa (200-300 mr/kr
[IOYBBI) TIPY pacyeTe [j03 MUHEPaIbHbIX yAoOpeHnit npempycmorpena 100%
KOMIIEHCAllMsl BBIHOCA 9TUX 9/IEMEHTOB C IUIAHUPYEMON YPOXKaTHOCTHIO
CeNIbCKOXO3AJICTBEHHBIX KYy/IbTYp, Ha IIOYBaX C cofepxkaHueM Qocdopa
M Kaaus HIDKe ONTUMalbHBIX 3HaueHmMiI — 120% KommeHcalusi BBIHOCA,
a Ha II0YBax ¢ cofepxaHyeM Qocdopa u Kamus Bbime ontuMyma — 50%
KOMITeHcalus BbIHOCA (pucyHOK). Takas Mofienb orpefieeHns NoTpe6HOCTI
Ce/IbCKOXO03sJICTBEHHBIX KY/IbTYP B MUHEPa/IbHbIX YO0OPEHNAX peaI30BaHa
B KOMIIBIOTEPHOJI IIporpaMMe IO pa3pabOoTKe IUIAHOB IIPMMEHEHUS
ynoOpeHnmii, KOTOpble €XKEerofHO Pa3pabaThIBAlOTCA 0O/IACTHBIMY IIPOEKTHO-
M3BICKATE/IbCKUMM CTAaHIMAMY II0 XMMM3ALVM CEIbCKOIO XO3AICTBA /I
BCEX XO3SIICTB PeCITyOIUKIL.

AHanus NpYMeHeHNA MUHePaIbHBIX yJOOPEHMII IO CeMbCKOXO3AICT-
BeHHBIe KY/IbTYPbI 3a Iepyof ¢ 2011 o 2016 ropi mokasbIBaeT, 4YTo Hauboee
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PucyHok. lMpuHyunbs! pacyéma 003 MuHeparsbHbIX yOobpeHul

BBICOKVII YPOBEHb IPUMEHEHMsI MUHEPaIbHBIX YAOOpeHWil OblI OTMeueH
B 2011romy m coctaBun 313 kr/ra A.B., B ToM uucie 111kr/ra asoTHBIX,
60 - ¢ocdopubix u 142 kr/ra KanmiiHbIX ypoOpeHmit. B pmampHeitmem
00bEMBI NPUMEHEHMsI MUHEPAIbHBIX YHOOpEHMiI CTalu IIOCTENeHHO
YMEHbIIAThCH, JOCTUTHYB MUHUMYyMa B 2015 - 2016 rogax — COOTBETCTBEH-
HO 209 m 158kr/ra p.B. CnemyeT OTMeTUTb, 4TO mpenbigymue 2011 -
2014 roppl OODBEMBI IPUMEHEHUS MMHEPAIbHBIX YHOOpeHMII XOTA U
ObIIM HIDKE TMOTPEOHOCTM, HO OCTaBadMCh HAa [JOCTATOYHO BBICOKOM
YPOBHe, HeOOXORMMOM /I HOCTVDKEHMS IUIAHUPYeMOI MPOJYKTUBHOCTU
[IAXOTHBIX IIOYB M IIOJIOKUTENbHOrOo OamaHca docdopa U Kamus B
nouBax. IlomoxnurenbHy0 poib 3[jeChb OKasajao M TO, 4TO 3a IOC/IEJHUE
6 et mpumeHsanoch 9-10T/ra opraHmdyeckux ypnobpenuit. B pesynbrare
CPefHErofloBas MPOAYKTUMBHOCTb MaXOTHBIX IOYB YCTONYMBO IpEBbICUIIA
40 1/ra x.ef,.

BaxxupIM QaxkTopoM pecypcocOepexxeHns B CUCTeMe YHROOpeHus
CE/TbCKOXO3AMICTBEHHBIX KY/IbTYp MMeEET Iepexoj Ha NpUMEHeHMe KOMII-
TeKCHBIX (OpM MUHepambHBIX YHOOpeHuit co cHamaHCHpPOBAHHBIM CO-
OTHOILIEH)EM 37IEMEHTOB MUHEPa/IbHOTO IUTAHVS C YIeTOM OMOIOTMYeCKIX
0COOEHHOCTENl BO3E/IbIBAEMBIX KYIbTYp. B VIHCTUTyTe IO4YBOBe#eHMA U
arpoxuMmy paspaboTaH IMOMHBIM aCCOPTMMEHT KOMIUIEKCHBIX YEOOpeHMIt
IUIsL BCeX BBbIPAIIBA€MbIX B PeCIyOIuKe CebCKOXO3SAMCTBEHHBIX KY/IBTYP
(84 dopmbr ypobpenmit). IIpombliieHHOE NPOU3BOACTBO YKa3aHHBIX
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ymoOpeHuit ocBoeHo Ha [OMenbCKOM XMMMYECKOM 3aBofie. B xossiicTBax
pecniy6nuky Hanbojee BOCTpeOOBaHbI KOMIUIEKCHbIE YAOOPEHNs JIs IbHa,
CaxapHOI1 CBEKJ/IbI ¥ 03/IMOTO paIca.

B xommekce MeponpMATHII IO COXPAaHEHMIO U JlalbHENIIEMY IIO-
BBILIIEHNIO IIOIOPOAMsS MOYB OONMbIIOe 3HAYEHME MMeeT 3alfUTa UX OT
BCeX BUJOB jerpajaumii. Bcero B pecrnyOmyuke BbifiefiieTcs IATb BUJOB
merpamauuit: ¢usudeckas, npoduiabHas, XUMU4Yeckas, Ouonormdeckas u
nmaHadTHO-9KOMOTMYeCKasl.

B Benapycu nambonee pacnpoCTpaHeHHbII BUL Herpafalinil — 3pOo3us
[I0YB, HAHOCAMAs OOJBIION SKOHOMMYECKMII U 3KOMOTMYecKuil yuiepo.
CpepHue TeMIIbl YBe/IMYeH)s IO/ POV POBAHHBIX IIaXOTHBIX 3eMe/lb
cocraBnAnT 139,4 ra B rox. VIMeHHO IOSTOMY, 3p0O3UsA IIOYB OTHOCUTCA
K YMCIIy TeX ITI00aNbHBIX IpoO/eM, aKTyalbHOCTb KOTOPBIX He TOJIBKO
He YMEHbBIIAETCs B XOfie MCTOPUYECKOTO PasBUTHs, HO U IpHoOpeTaeT BCé
6071p1IyI0 OCTPOTY. VI3 BCeX 3eMenb CenbCKOXO3SIICTBEHHOTO HasHAUeHNs
BOJIHOI 9po3uM nopsepxeHo 5,3%, BerpoBoil - 1,1%. Kpome storo,
2453,2 ThIC. Ta WM 49,7% NaxXOTHBIX 3€Me/Ib OTHOCATCA K 3PO3MOHHO-
OMAaCHBIM 3€MJ/IAAM, KOTOpbI€ IIPM HENpPaBUIbHOM MCIOIb30BAHUM MOTYT
OBITH IIOIBEPKECHBI SPO3NIL.

IIposiB/ieHMe 3PO3MOHHBIX IIPOLECCOB Ha TEPPUTOPUM CTPAHBbI MMeeT
pernonanbHble ocobenHoctin. B Benopycckom IToosepre u LleHTpanbpHOI
Benapycu, rje BpIpakeH XOIMUCTBI penbed 1 MpeobrafaoT MOYBBI CBA3-
HOTO TpPaHYJIOMETPUYECKOIO COCTaBa, Hayubomee aKTUBHO IIPOTEKAIOT
BOJIHO-3p03MoHHbIe Tponecchl. B bemopycckom Iloosepbe sposua pas-
BMBAETCS B YCIOBMAX MEJIKO- ¥ CPELHEXOIMMCTOrO penbeda Ha I0YBAX,
copMMpOBaHHBIX Ha MOPEHHBIX II0YBOOOPA3yLIMX IOpojax. B Takmx
YCIOBUAX HApsANYy C BOJHON 3po3uell aKTMBHO Pa3BMBAE€TCA TEXHOTEH-
Hasg (MeXaHM4YecKas) 3posus, OOyCIOoBIeHHas o0OpabOTKON IO4YBBL B
LJeHTpambHON MOYBEHHO-3KOIOTMYECKOV MTPOBMHIINNI (Benopyccxaﬂ rpsza)
9PO3MOHHBIE IIpOIlecchl (POPMUPYIOTCA Ha JIECCOBUIHBIX MU JIECCOBBIX
[IOPOfiaX, MPUYPOYEHHBIX K KPYHHOXOIMUCTBIM ¢opmam penbeda. [lns
3TOIl 30HBI XapaKTepHA BBICOKAS CE/IbCKOXO3ANMCTBEHHAsA OCBOEHHOCTb U
pacllaxaHHOCTb TEPPUTOPMM, a CaMM IIOYBBl XapaKTepPU3YIOTCA KpaiiHe
HU3KO yCTOMYMBOCTBIO K 9PO3UMN.

B IO>xHoi1 (ITonecckoit) 30He, IZie BBIIOMHEH OOJBIION 00BEM OCYIIN-
TEJIbHOV MeMOpPAaLMy U IIPeoOIaflaloT IIOYBBI JIETKOTO T'PaHY/IOMETPU-
4eCKOT0 COCTaBa, a TaKXe OCYIIeHHble TOpQsHble II0YBBI, 3aMeTHOe
pasBUTHE OTYYMIN TIPOIIECChI BETPOBOI 9PO3UM.

Hanbonee sp¢ekTMBHBIMU IIPOTUBOIPO3MOHHBIMU MEPOIPUATHAMMA
SBIIAIOTCSL  BBeleHMe CeBOOOOPOTOB C MAaKCUMAaJbHBIM HacChILIeHMEM
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CENbCKOXO3ANCTBEHHBIMI KY/IBTYPaMII C BBICOKOI IPOTUBO3PO3MOHHONM
CIIOCOOHOCTBIO. Tak, yCTAQaHOBJIEHO, YTO IpYM BO3[E/NIBIBAHMU MHOTOJET-
HUX TpaB CYMMAapHBbII CMbIB IIOYBBI yMeHblnaeTcst oT 13,7 go 0,3 T/ra,
rymyca — ot 240,0 1o 6,1 xr/ra, asora — ot 13,2 0 0,3, pocdopa - ot 5,9 10
0,3, kanmus — ot 5,4 o 1,1 Kr/ra.

BriBojabl
Cucrema npyuMeHeHMs yROOpEHUIT MOJ CeNTbCKOXO3S/ICTBEHHBIE KYIb-
Typbl B Pecniybnnke Benmapych obecriednmBaeT IOTOKUTENBHYIO SUHAMUKY
M3MeHeHN arpOXMMMUECKMX CBOJICTB IIOYB. YCTaHOBJIEHBI KOTMYECTBEHHbIE
IIOKasaTe/y IIOTePb 3/IEMEHTOB INNUTAHMA IIPU BOMAHON 3pO3uM IOYB U
MOYBO3AIUTHASA POJb CENTbCKOXO3SAMCTBEHHBIX KYAbTYP B CHIDKEHUH
HETaTVBHOTO BIVMAHUSA 9PO3UMN.
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MeTopmonormyecKkue MOFXOAbI K paspadoTKe NpuEMOB yIIpaBIeHNA
U MOJeTIeli IVIOKOPOANs II0YB JIIsI Pa3HbIX YPOBHeEI
YPOXKANHOCTU KYIBTYP

Yepnenox B.I.

Kasaxckuii AepomexHuueckuil yHusepcumem
umenu C.Cetipynnuna, e. Acmana

BBenenmne

BaskHelimeil mpo61eMoil B ce/lbcKoM xo3silicte KasaxcTaHa sBisiercs
mpo6iemMa MOBBIIIEHNs IUIOAOPOAMS IOYB M €€ IPOU3BOAUTENTbHOI
COCOGHOCTI. DKCTEHCUBHOE 3eMIlefleNie Ha MpOoTshKeHuu 6Gomee 50 et
IpUBENTO K CEPbe3HOMY CHIDKEHUMIO IHOTEHIMAIbHOIO U 3¢ QEeKTUBHOrO
nnofoponuss 1mous. IloTepu rymyca, IJTaBHOTO MCTOYHMKA INIIM IS
pactenmit, gocturmu 25 -30%. Okono 70% IMOYB MMEIOT HU3KYIO M O4Y€Hb
HU3KYI0 00ecredeHHOCTD 110 gocdopy 1 okomo 50% 1o asory, a 3TO MOYTH
16 msH. ra us3 22,3.

CHKeHyne MOYBEHHOIO IUIOOPOAMA C KaKJbIM TOJOM YCUIMBAETCH.
ExxerogHo 0e3BO3BpaTHO OTYYXKJAeTCs OKOMO 2,5 M/IH. NMTAaTeIbHBIX
BeILIleCTB, YTO BefieT K YIIYOICHUIO Jerpafialiyiy, CHVDKEHUIO IUIORKOPOANS
II0YB, YTO OOYCIOBJICHHOTO HM3KUM YpPOBHEM IIPYMEHEHMS MMHepalbHbIX
ymobpenuit — 4,6 xr A.B/ra. 910 fake Hmvke ypoBHsA 1965 r. (5 kr/ra) u
B 7 pa3 MeHblile, 4eM B 1986 1, Korfa nIpuMeHsanoch 29 Kr/ra. Beixon 13 aToi
CUTyallMi MOXXET OBITb TOJBKO ORMH — MHTeHCUUKALMsA IPOU3BOACTBA
MPOJYKL U PacTeHMEBOACTBA.

B cenbckoM X03s1iCTBe HeT fpyroro 6omee apdeKTHBHOrO U OBICTPO-
meiicTBytomero ¢axkTopa, 4YeM YROOpeHMs, CIOCOOHOTO 0becrednTh
NOBBILIEHNE IUIOJOPOAYA IIOYB, NMPOAYKTUMBHOCTb U KaueCTBO KYJIBTYP.
Hapexx/ipl Ha pOCTOBbIE BEIECTBa, KaK aIbTePHATUBBI YLOOPEHNUsAM HUYEM
He ob6ocHoBaHHBL. Kak mokasanm Hamm uccinegosanus 2014-2017 r1r.,
POCTOBbIE BellleCTBa MOILYT CTMMYIMPOBATb POCT, pa3BUTHE PACTEHMUII, HO
peanu3oBBIBANUCh B IPOAYKTUBHOCTU TOJBKO Ha (OHAX YHOBIETBOPU-
TeIbHO 00€eCITeYeHHbIX OCHOBHBIMY 97IeMEHTAMU MMUTAHMS.

[TpuHnMaemMble B mocnefHue rofbl Mepol o pasputuio AITK Hanpas-
JeHbl Ha MHTeHCHUKAUMI0 U HUOPOBU3ALMUI0 CETBCKOXO35ICTBEHHOTO
npousBofcTBa. Ho 1udpoBmsanysi cenbCcKoro Xo3siicTBa HO/DKHa 6asu-
poBaTbCs Ha IpYeMax M TEXHONOIMAX TOYHOIO 3eMJIefe/NNs, YTO CTaBUT
mepey, arpOXMMUYECKOII HAyKONl M arpOXMMMYECKON CIY>KO0I CIOXHYIO
3afjady IO pa3paboTKe MPMEMOB YIpaBIeHNs IUIOFOPOAVEM IIOYB U IPO-
OYKTMBHOCTBIO KYyAbTYp ¥ IIOBBIIIEHMIO KauecTBa AarpOXMMUYECKOTro
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00C/Ty)XMBaHNs, IEepPecMOTPY CTaHOAPTOB, HOIYCKAOMNX OTK/IOHEHNEe
Iokasaresei 1o 25% u 6oree.

Ho u3BecTHO, 4TO [ieiicTBMEe YHOOpPEHMII 3aBUCUT OT OYeHb MHOTWX
(baxTOpOB BO MHOTOM 3aBVICUT OT BBIOOpa METO/a JMAarHOCTUKY IOTPeOHOCTI
KY/IBTYP B 9/IeMEHTaX IIUTAHWs Y pacdeTa 03 yROOpeHmMI.

9T0 ¥ ABIANOCH Le/bIO0 HAIVX MICCTIeNOBAHNIT Ha IIepBOM JTaIle.

OOBEKT M METOIBI MICCIEROBAHIIA

OOBbeKTOM MCCIeOBAHUIT SABIANNCH TEMHO-KAallITAHOBbIE IIOYBBI M
3epHOBbIe Ky/IbTYpbl. PellleHre 3TUX BOIPOCOB TpeOOBaIO HAKOIUIEHWS
OOJIBIIIOTO IKCIIEPUMEHTATIBHOTO MaTepyana OXBaThIBAMOIETO BCE MHOTO-
obpasue ycnoBuil 1 GaKTOpPOB.

ITouBbI 0OBEKTOB MCCIEHOBAHNS 3HAYNUTENBHO OTINYAIUCD 110 YPOBHIO
nnogoponusA. Tak, comep)kaHue ryMyca IO CpeJHMM XapaKTepUCTUKaAM
Bapbuposaio ot 1,9 no 4,8%, pH 6,7-8,5; MOLIIHOCTb I'yMyCOBOTO TOPMU30HTa
oT 22 po 46 cm; cogepxxanue Ca ot 10,9 o 28 mr, Mg ot 2 o 14,4 mr-axs/
100 r To4BBL, cofiep>KaHme Gpy3UIecKoil IMNHbI 0T 14 10 59%.

Pesynprarhl nccnemoBaHmil

ITonck Hambomee COBEPIICHHBIX METOHOB [UArHOCTUKY YCIOBUIL
MUHEPaJIbHOTO IIUTaHWUA KyIbTYp M OIpefeNieHusa H03  yHoOpeHmil
ABNIAETCA TJIABHBIM BOIIPOCOM B  arpOHOMMYECKON XVMMWM, BOKPYT
KOTOPOTO pa3sBMBaNNCh ¥ Pa3sBMUBAIOTCA TEOpPETUYECKME U IIPUKIafiHbIE
uccnefgopanua. Ha mporskeHuM MHOTMX [eCATUIETUII peLleHMe 3TUX
BOIIPOCOB OCHOBBIBAJIOCh Ha YNMCTO OSMIMPUYECKUX MAHHBIX IIOJIEBBIX
OIIBITOB, OIpeJeNIEHNI0 CpefHell Hanboee 3¢ deKTUBHOI 03I Y0OpeHMit
IJIA M3y4aeMoil KY/IbTYpbl, KOTOpas M PEKOMEH/IOBajach IPOU3BOJCTBY,
KaK «yHMBepcajabHas». Ho B IpOM3BOJCTBEHHBIX YCIOBUAX 3Ta [1033d, KaK
IIPaBUJIO, JABaJIa PYTroi pe3y/bTar.

Hamm mccnegoBanust 9Toit mpoOmeMsl B [JIUTENbHBIX CTALMOHAPHBIX
1 KPaTKOCPOYHBIX OIbITAaX, IPOBefileHHbIX Ha mouBax CeBepHoro Kasax-
CTaHa C PA3IMYHBIMM KYABTYPaMU IIO3BOMWIN HPUIATH K yOeUTEIbHOMY
BBIBOJly, YTO IIOJIEBOJ OIIBIT, CYUTAIOWIMUIICA K/IACCUYECKMM METO[0M
IAMArHOCTMKM, He pellaeT 3TOi Mpo6jembl. Pe3yabraThl [107I€BOrO OIBITA
HOCAT Cyryb6o YacTHBI, JIOKQJIbHBIL XapaKTep M OTPKAIOT JUIIb Ty
CUTYaluIo, B KOTOpOJl OH mpoBefieH. OfHa 1 Ta >Xe /1032 Ha OflHUX U TeX
)Ke IIOYBaX, II0J, OGHY U TY K€ Ky/IbTYPY JA€T PasHbIl pe3ynbTaT Ha PasHbIX
HOJIAX, YTO 3aTPyAHseT BBIOOP ONTMMAIbHBIX pelreHmit [1]. Oto ke B
CBOe BpeMs OTMedanu B cBoux paborax bypmakosa JI.M. (1984), Kynakos-
ckas T.M. (1990) [2, 3].
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He pewrator 97031 1po6/1eMbl 11 6a1aHCOBbIE METOMBL B OOTaPHBIX YCTIOBMAX
C HEfIOCTAaTOYHBIM JM HEYCTOMYMBBIM YBIa)KHEHUEM, OCHOBAaHHbIe Ha Kpaii-
He HeYCTONYMBBIX K03(duijmeHTax BBIHOCA YPOXKAEM U MCIIOIb30BAHUS
97IEMEHTOB NMUTAHNS U3 MOYBbI U yHoOpeHuit [4]. Tak, BBIHOC 37I€MEHTOB
OUTaHMA 111 MIIeHMLbl, B 3aBUCUMOCTM OT YCIOBMII BblpalllMBaHUA,
BapbpypoBan B 2-3 pasa, KUII B 2,5- 3, KIIY or 2,5 (asor) fo 20 xpaT no
¢docdopy, pacuerHsle fo3bl — azora B 3, a pocdopa B 12,5 pas (ot 40 go
500 kr/ra) B 3aBUCUMOCTM OT TOTO, KaKMe ITOKa3aTeayu MCIONb30BaIUCh —
MUHMMAJIbHble, MAaKCYMaJIbHble WINM CpeJHNe B IIpefie/lax BapbMpOBaHUA.
Ha ypoxait 20 1/ra, npu cogepskanun P,Os B mouse Ha ypoBHe 20 MI/KT
IIOYBBI 1 J1/T a30Ta 40 MI/ KT IIOYBBI, JO3bI a30THBIX yHOOpeHuit 10 pacyéram
cocrassum or 40 go 120 xr 1.8, a dpocdopHbIx ot 40 go 500 Kr 1.B.Ha ra.
B pesictBuTenbHOCTM e 20 1 ApOBOJ IIIEHNUIbI HA JAHHOM IIO/Ie TO/IyYe-
HBI IpU BHeCceHMM a30Ta B Ko3e 30 k1, a docdopa 150 kr/ra [.B.

WccnemoBannusa mOKasamy, YTO B YCIOBUAX HENOCTAaTOYHOTO M He-
YCTOIYMBOTO YBIaXKHEHNs, MCIONb30BaHMe OalaHCOBBIX PAacYéTOB HENO-
IIyCTUMO B CWJIy BBICOKOTO BapbMpPOBaHMA BCeX IIOKasaTesleil €ero
COCTaB/IARIINX.

I ompenenenns Haubomee TOYHOTO METOfA [AMATHOCTUKY IIOTpeO-
HOCTY KYJIBTYp B YHOOpeHMAX M Ile/lleHAIIPAaBI€HHOTO YIIpaBlIeHUs
[UIOJOPOAIEM TOYB HeOOXoAuMMo ObUto: BbISABUTH (AKTOpPbI, OIpe-
merstionie GpopMmUpoBaHMe YPOXKAMHOCTI U 3¢ PEeKTUBHOCTD YROOpeHuml;
OIIpefieNINTh  KOJMMYECTBEHHYI0 B3aMOCBA3b  (PAaKTOPOB;  ONpeNenThb
ONTUMaJIbHBlE IapaMeTphl KaXAoro ¢axkropa, obecrneuyyparomue GopMu-
poBaHME MaKCMMaJbHO BO3MOYKHOJ B CK/IAfbIBAIOIIMXCA YCIOBUAX
YPOXXallHOCTY; OIIpENe/IUTh 3aTpaTbl YHOOPEHWUI A MOCTVDKEHMS 9TUX
napameTpoB. C 9TOll Ie/Ibl0 HaMM B TeYeHNUe J[IUTETbHOIO BpeMeHU
M3Y4a/och 12 TIOKasaTeslell arpOXMMMYECKMX M (U3NUIECKUX CBOJICTB
[IOYB OOLIeNPUHATHIMU B arpoxmmuu Metomamu [5]. VccnemoBaHumsamu
YCTaHOBJIEHO, YTO B (OPMUPOBAHMU YPOXKANHOCTM OIpefessoliee
3HadeHMe umerT: rymyc, pH, Ca + Mg, N-NOs, P.Os u ux cooTHouleHus,
K:O u Bmaroo6ecnedeHnocts. Ponmp apyrux (akTopoB — MOLIHOCTH Iy-
MYCOBOTO TOPM30HTA, COfepKaHye (U3NYECKOil ITIMHBI, BOJLOIPOYHbIE 1
arpOHOMMYECK) LieHHbIe arperaThl, Le/UI0NI030pasyaramlyas cloco6HOCTh
[I0YB Ma/IO3HAYMMBI B CUTy C1ab0I MX Baprabe/IbHOCTHU B IIpefieiaX OffHOTO
MOATHIIA [TOYB.

I'ymyc, pH, Ca+Mg, K xapakTepusyloTcsi OTHOCUTENBHOI YCTONYM-
BOCTBIO ¥ MEHBIIIMM BapbUpOBaHMeM B IIpefie/lax OffHOro arpojaHpmadra.

Haubomnee [uHaMUYHBIMU M B BBICOKOJl CTelE€HM IMOJ{BEP)KEHHBIMM
M3MEHYMBOCTY IIOJ IeVICTBIEM BHEIIHMX (PaKTOPOB, ABJIAIOTCA COflep>KaHe
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Y COOTHOIIIEHN)E OCHOBHBIX 9/IEMEHTOB IIMTAHUS U Bar000eCredeHHOCTD.
Ina mous CeBeproro KasaxcTana ¢ BBICOKOJ 00eCIIe4eHHOCTBIO KajyeM
9TO — CofieprKaHIe MoABIDKHOTO ocdopa, B cmoe 0 - 20 cM a30Ta-HUTPATOB
B cinoe 0-40 cM, MX COOTHOIIEHUe U BIaroobecrneyeHHOCTb. B mpepmenax
KOHKpeTHOro arponaHjmadra. VIMEHHO OHU OIpefeNsioT BeIUYMHY MU
Ka4vecTBO ypoxKas.

Ha ocHOBaHMM KOpPpPENALMOHHOTO aHamusa OblTa yCTAaHOBJIEHA KO-
JIMYeCTBeHHAasl B3aMMOCBA3b KX/0ro (pakTopa ¢ MPOAYKTUBHOCTBIO Bely-
IUX 3€PHOBBIX, a B TIOCAENYIOIIEM U J[PYTUX KyIbTYp, OIPENeTIeHbI
ONTMMaJIbHBIE IIapaMeTpsl, obecreunBanomnye GOpMUPOBAHIE MAKCUMAb-
HO BO3MOJKHOI IPOJNYKTMBHOCTM B CK/IafIbIBAIOIIMXCA YCIOBUAX BO3-
TebIBaHN .

3Hasg ONTMMANbHBI YpOBEHb COfiep)KaHMSA 9NeMeHTa B IOYBe [id
UICCIIElyeMOll Ky/IBTYpbl M 9KBUBAJIEHTA 3aTpaT YAOOpeHMil I IOBBIIIe-
HMA €T0 COfEepKaHMA B IOYBE Ha 1 MI MO3BONIAET C BBICOKOV TOYHOCTBIO
paccumMTaTh HO3Y YHZOOpEHMII NPUMEHNUTEBHO K KaKIOMY MHOMI0 U K
KOHKPETHOI! KY/IbType, UCIIOb3Ys (POPMYIIBL:

ITo ¢pocdopy : Op kr/ra = (Ponr - Pdaxr) -10
rae 10 - skBuBaneHT KT P2Os YI[06peHI/H71 Ha 1 mr gedurura P,Os B mouse.

ITo aszoty: [IN kr a.B. = (Nonr - N¢axr)-7,5-[1Kysn., (2)
rme: 7,5 - 3arparsl azoTa ypoOpenmit Ha 1 Mr N-NOs/kr HOYBBL B Cr1oe
0-40cm; ITKysn — mporHosupyemoe yBAakHeHMe > Mau < 1, paccyuTaH-
HBIJ1 110 OTHOILEHMIO: IIPOrHO3MPyeMO€e KOIMYECTBO OCaZKOB 3a CEIbCKO-
XO0351/ICTBEHHBIII TOJ] Ha TOJ{ BHECEHVSI a30THBIX yA0OpeHmit k 275.

B atux ¢opmynax Hambosee MOMTHO YYTE€HbI OMONOrMYECKUe OCOOEH-
HOCTY KaXJI0Jl KYJIbTYpBI, ee TpeOOBaHNA K YCIOBUAM IOYBEHHOIO IINTA-
HMA Y IVIOOPOAYE KaXK/IOTO IO/ C TOYHOCTBIO 1o 1 MT .

PaspaboranHble MeTOnbI ompefeneHMs AeduIuTa 37IeMEHTa B IIOYBE,
pacuera [j03 IpMeM/IeMbl JjiA YyIpaBJeHM:A IIOYBEHHBIMM IIpolleccaMy B
CHICTEME TOYHOTO 3eMJIEMIE/NAL.

YcTaHoBNIEHNE KOMMYECTBEHHO B3aMMOCBA3Y MPONYKTUBHOCTHU C IPY-
My (GaKTOpaMu U OIpefie/ieH) e UX ONTUMA/IbHBIX ITapaMeTPOB II03BOJIN-
70 paspaboraTb MOAEIM IUIOFOPOAMS /i1 PasHbIX YpPOBHEN ypoKaii-
HOCTIL.

bank pannpix m3 400 mokasaresell IIO3BONMMI BBIIENTD 8 ypOBHEN
ypoxXaitHoCTM ¢ maroM 5 11 - ot 10 o 40 11.

Himxe npusemeHbl Mopeny IUIOAOPOAMA IOYB [IA 2-X YPOBHEN
YPOXXallHOCTY APOBOIl IIIEHMIBI U MOKa3aTenu (aKTUYeCKU IOTy4eHHbBIX
YPO>KaeB U PACCUMTAHHBIX 110 MOJIEIIAM:

2.10-1511 (. 219): y=4,4 + 1,63x1 + 0,32x2 + 0,04x4 + 0,025 - 0,02xs + 0,02xs,
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6.30-35 1j (1. 33): y = 43,92+1,6X1 -3,24x2 + 0,22x3 +0,05%5+ 0,03xs - 0,2x7,

I7ie X1 - TYMYC, %; X2 - pH; x5 - Ca+Mg, mr/2kB. Ha 100 r nouBsl B coe 0-20 cm;
X4 - N-NOs, mr/xr noussI B cioe 0-40; Xs - P,Os mr/xr moussl B coe 0-20 cm;
X6 -K2O mr/100 r mouBsl B croe 0 - 20 cM; X7-oTHOLIeHMe P/Nj; Xs -pofyKTuB-
Has Bimara B cnoe 0 - 40 cM; Xo -B citoe 0 - 100 cm.

Ces3b hakmuyeckol u meopemuyeckol ypoxaliHocmu sipogoll nueHuubl
o ypasHeHusm (y) peepeccuu

Ho 10 u, 10,1-15u, | 15,1-20u, | 20,125y, | 25,1-30u, | 30,1-35u,
n.47,y.24 | n.219,y26 | n.71,y.27 | n.8,y.28 | n.14,y.30 | n. 33, y. 31

dakT-Teop. | Pakrt-Teop. | Pakr-Teop. | PakT-Teop. | PakT-Teop. | PakT-TEOp.
8,3-8,7 11,2-12,3 15,7-15,5 20,7-21,3 29,9-29,7 30,1-30,4
7,9-8,3 11,0-11,4 15,4-15,7 24,7-25,1 28,9-27,5 31,1-32,5
7,5-8,5 11,6-11,8 16,5-16,5 22,5-22,5 29,6-28,6 30,5-30,7

BoiBoasl

BoisBleHMe OCHOBHBIX (DAaKTOPOB —arpOXMMMYECKUX —IOKasarereil
IJIOfIOPOJYIA TI0YB, OIpefeAINX GOPMUPOBAHIE YPOXKATHOCTH, a OTCIOZIA
1 3P PeKTUBHOCTI YHOOPEHMIL; Ollpefie/ieHNe UX ONTUMA/IbHBIX IIapaMeTpPOB,
UCIIONb3Ysl MpUBefeHHble GOPMYNIBbl pacyeTa [03 YHOOPEHUil, MO3BOJAIOT
C BBICOKOI TOYHOCTBIO IielleHAIIpaBIeHHO YIPAB/IATDH IUIOOPOAVEM IIOYB,
obecrieuyBas peaqM3alyi0 IOTEHLUAIbHON HPOLYKTUBHOCTU KY/IBTYP
U OpU OKeJIAHMM TIOTydeHMe OIpele/IeHHOTO YPOBHs YPOXaiHOCTU IIO
COOTBECTBYIIUM MOZe/AM. PaspaboTaHHbIe IpVeMbl ¥ METOIbI IIOTHOCTBIO
COOTBETCTBIOT YC/IIOBUAM TOYHOTO 3eM/IeHe/Ms U cucreMe LVQpoBU3aLnm
Ce/IbCKOTO XO3SIIICTBA.
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HoBocubupck: «Hayka», 1984. 270 c.

3. KymaxkoBckas T.M. Ontummsanusa arpoXMMMYecKOil CHUCTEMBI IIOYBEHHOTO
NUTAaHMA pacTeHuit.-M.,1990, 218 c.

4. Yepuenok B.I. K Bompocy 06 ncrnonb3oBaHnyu 6aaHCOBBIX METOOB OIpefiere-
HUSA [103 YAOOpeHuit B yCIOBUAX HETOCTATOYHOTO UM HEYCTONYMBOTO YBJIQXKHEHU.
BecTHuK Hayku.- AKMONMHCKMIT CETbCKOXO3AMCTBEHHDIN MHCTUTYT.- AKMOTIa, 1996.-
C. 58-65.

5. ArpoxuMumyeckme MeTOfbl ucciaegoBanuit.- Mocksa, 1975.- 655 c.
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CoBpeMeHHOe COCTOsIHMEe GanaHca ryMmyca
U MUTATEeTbHBIX BellecTB B 3eMuemenun Poccun

Kyodespos B.H. *?

'Uncmumym pusuko-xumureckux u 610n02uHecKkux npoonem
nousosedeHuss PAH, a. Ilywuno;
? Bcepoccutickuii uncmumym dumonamonozuu PAH

[TOTOKM IUTATEeNbHBIX 9TE€MEHTOB MpPU COBPEMEHHOM XapakTepe
CeJIbCKOXO03AICTBEHHOTO IIPOM3BOJICTBA HOCAT IIPEMMYIIECTBEHHO OJIHO-
HaIlpaB/IeHHOE [IBIDKEHME, TO eCTb MOCTYIAMIue M3 MOYBBI B PacTeHMUs
IYTaTe/IbHble 37IEMEHTBl OTUYY)KHAIOTCSI C YPOXKasIMM ¥ IIepeMelaloTcst
Ha ypOaHM3MPOBAaHHBIE TEPPUTOPUM, M3 KOTOPBIX OHU y>Ke HMKOIJA He
BO3BPALIAIOTCS B [TOYBBL. PEIVK/INPOBAHMIO B IOYBAX IIO[BEPraeTcsi MMIIb
Masiasi YaCTb HUTATENTbHBIX 9/IEMEHTOB, OCTABIIASICS Ha IIOBEPXHOCTH ITIOYBBI
B BUJIe IIOKHMBHBIX 11 IIOOOYHBIX NPOAYKTOB PAcTeHNEBOLYECKOI IIPORYK-
LIVIM, KOPHET 11 B BUJie OpPraHNYeCKUX yoOpeHuit (HaBo3, Cupieparhl).

JlaHHBIe MUPOBOJ CTaTMCTMKM CBUJETENbCTBYIOT, YTO 3a IIOCTIeHHNUE
40 7eT Ha MO0 MMHEpPAIbHBIX yHoOpeHmit npuxomuwioch 40% mpupocta
nponsBofcTBa IHpomoBonbcTBysa B Mupe (FAO, 2011). MunepanbHble
yEOOpeHMs1 CTanyM MOILHBIM pPbIYaroM He TONBKO IIOBBIMIEHNUS IPO-
LYKTMBHOCTY CE/IbCKOTO XO3sAMCTBA, HO ¥ BecbMa OIyTUMBIM (PaKTOPOM,
BO3JIEIICTBYIOIIMM Ha I00OanbHble OMOreoXMMmUdecKye LUKIbl 6110¢uib-
HBIX 3/IEMEHTOB.

[Ipm Bcex HeTaTMBHBIX IIOC/IEACTBUAX MHTEHCUBHON XMMM3ALNN
CEJIbCKOTO XO3SIICTBA a/IbTePHATUBBI [IPUMEHEHMI0O MUHEPAIbHbBIX yHoOpe-
HMIT He uMeeTcs. IIpMuMHA B TOM, YTO BBICOKOIPOLYKTMBHOE TOBApPHOE
CeJIbCKOXO3SAICTBEHHOE IIPOM3BOACTBO IIPeCcTaBiAeT Co00il OTKPBITYIO
OMOreoXMMMYecKyr cucreMy. Ha BbIXofe M3 9TOM CUCTEMBI CTOUT
MacuTabHas TOBapHas IPORYKLMA, C KOTOPOIl OTYYXKAAIOTCS OObliye
o6bembl 6MOUIBHBIX 37eMeHTOB. B GonbuimHcTBe EBpomeiickux crpaH
CpPeSHUII YPOBEHb YpPO)KaeB, HANPUMEpP S3E€pPHOBBIX, mocturaer 8-10 T
sepHa/ra (FAO-stat, 2017). [lnsa obecredeHMsi TaKOro ypoxkas, Kpome
BBICOKOIIPOAYKTMBHBIX ~ COPTOB, XMMMYECKMX IIPEIapaTroB  3allNTh
pacTeHMil OoT BpemuTenell M Goje3Heil TpebyeTcs obecliedeHMe pacTEeHMI
COOTBETCTBYIOIMM KOJIMYECTBOM IIOYBEHHOro mmraHusa. Tak mia ¢op-
MUpOBaHMA ypoxas 3epHa B 10 T/ra ¢ COOTBETCTBYIOILIMM KOJINYECTBOM
I0OOYHOI TPOAYKIMY HEOOXORMMO NPEeSOCTaBUTh PacTeHUsAM (C yuéToMm
K03 PUIMEHTOB MCITONP30BAHMS IIUTATENbHBIX BelecTB) ~ 400 Kr asora,
~130 xr dpochopa n ~250 kr kanusa. Hu ogHa modsa 3a CU4éT eCTeCTBEHHOTO
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IVIOIOPOAYSL He CMOXeT O0eCIIeunTb TaKUM KOIMYECTBOM INTATeIbHBIX
97IEMEHTOB IUIAHUPYEMBIIl ypoxXail, TeM Oojee, CUCTEMAaTUYeCK)M U3 rofa
B rofi. [ToaToMy /11 KOMIIEHCAIMM OTYY>KJEHUA C yPOXKasAMU MUTATETbHBIX
37IEMEHTOB 13 II0YB U JI/IA IOC/TIeAYIOIEro IIAHNPYEMOT0 BBICOKOTO YPOXKas
He0OXOAMMO IIOCTOSIHHOE MHTEHCUBHOE YHOOpeHe O0UB.

CebCcKOXO03AICTBEHHOE IPOM3BOACTBO, TaK K€ KaK ¥ IIPOMBIIIICH-
HOCTb BHOCHUT CBOJI BKJIAJ B IIOBBILIEHVME KOHLICHTPAIMM IIapHUKOBBIX
rasoB B armocdepe. Bup 3eM/Ienonb3oBaHUSA U €rO M3MEHEHNE MOXET
Kak yBemmumBarh osmuccuio CO: B armocdepy, Tak ¥ JJONOTHUTENIBHO
abcopbupoBarh 13 Hee YIVIepof (CeKBeCTMpOBaHME) U IEPEBOAUTH €ro B
IIOYBEHHBIII TYMYC U B JIECHYIO JApPEBECHHY C JUIMTE/IbHBIMM BpeMeHaMIU
IpebGBIBaHNs yITepOfia B HA3BAaHHBIX ITy/IaX.

OCo6EeHHOCTDIO 3eMIIeieINA SAB/IACTCS TOT (DAKT, YTO BCA IPOU3BENEH-
Hasg Ha MallHe HPORYKUMA SBJSAETCS YUCTON IIePBUYHON IPORYKIMeN
¢orocunresa (NPP), xoropasg ObICTPO yTMIM3MPYEeTCA U CTAHOBUTCA
ucrounukoM CO.. B kareropuro skocucreMHoit mnpopykuuu (NEP)
(IIpeplecTBEHHMKA I'YMYOBBIX BEIIECTB) NIEPEXOAUT He3HAUNTE/IbHAS YaCTh
opranndeckoro C, OCTalIerocsi mociae MukpobHoro pasmoxxenns NPP
Cob6paHHBIII ypOXKall CeNbCKOXO3ANCTBEHHBIX KY/IbTYp HepepabaTbiBaeTcs,
UCIIONB3YeTCsl KaK IPOJOBOJIBCTBME, >KMBOTHBIE KOPMa JIM CBhIpbe [JIs
IPOMBIIIEHHOCT. A OTXOfbl IIPOU3BOACTBA (32 MCK/IIOYEHNEM HaBO3a)
IPaKTUYeCKM Y>Ke He BO3BpAIL[AIOTCSA Ha IOJAA M B IOYBBL. B arposko-
cucremax, ocrapmasca NEP B Buje KopHeil M TOXXHUBHBIX OCTaTKOB
O4YeHb Majia ¥ IPaKTUYecKy He KOMIIEHCHPYeT pacxofa yIJlepopa
OpraHMYeCKOTO BellleCTBAa IIOYBBI Ha MMHepaam3aluio. B pesynbrare
Ce/IbCKOX03sIJICTBEHHOE TIPOM3BOACTBO NIPU TPAJULIMOHHOM CHCTeMe 3eMIe-
memus (TC) npaxkTndecku Beerfa ApiAeTcs YUCThIM UCTOYHNKOM COs.

PasiyHble yepenoBaHUA KyIbTyp (CeBOOOOPOTHI) MMEIOT pasHbIE II0-
TEHIMA/Ibl [ YITIEPONOHAKOIUIEHNs B IOYBAX. YIJIEPOJ, HAKAIUIMBACTCS
B II0YBAaX TOIJa, KOTZlAa CKJIA/IbIBAeTCS IOTOXKUTENbHBIN a30THO-YINIEPOi-
HBIII 6ajaHCc B CeBOOOOpOTe, TO eCTh Hapsfy C NpuUXopoM asora (61o-
JIOTMYeCKOT0 WM YHROOpeHMiI) MOCTYIaeT B COOTBETCTBYIOLIUX KOJIM-
4eCTBax VM OPraHNYeCcKMil yITIepoy.

Kak mpaBuiio, mpu yOopke ypokas BBIBO3UTCSI He TOIBKO TOBapHas
4acTh NPOAYKLMM, HO ¥ HOOOYHAsA, a B IOYBE OCTAIOTCS TONBKO KOPHIU.
Hepenko mo)XHMBHbIE OCTATKV IIOABEPraloTCA M OTHeBOMY many. Huskue
HOPMBI OpraHMYeCKMX YHOOpeHWMil ¥ He3HAaulTeJIbHOe MCIIONb30BaHNe
CUJIepaTOB TAaKXKe He CIIOCOOCTBYIOT HAKOIUICHUIO OPTaHMYECKOTO YIIIeposia
B IOYBaX. Bce BMecTe B3ATOe BefieT K YITIEPOJHON Jierpajialiuyi IIOYB,
CONPOBOXKIAIOLIENICST  OOJbIIe]l OBEP>KEHHOCTBIO 9PO3UM, MeEHbIIel
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BOJIOY/Iep>KMBAIOLIEll CIOCOOHOCTBIO, MOTePell CTPYKTYPBI, yMeHbIICHNEM
IIOPO3HOCTY A TAK)Ke YMEHbIIIeHeM pa3sHO00pasysi IOYBEHHOI OMOTHI.

[Ipn pacyeTax NOTOKOB INTATENbHBIX 9JIEMEHTOB NCIIOIb30BaIN
CTaTUCTUYECKNME NaHHbIe 3a mepmop 1992 — 2016 rr. mo pacnpenencHuo
3eMenbHON Itomaau P® 1mo KaTeropmsM, ITOCEBHBIM IUIOIIAMISIM CeNlb-
CKOXO3SAJICTBEHHBIX KY/IbTYp, BaJOBBIM cOOpaM IPOJYKTOB PacTEHMEBOJ-
CTBa, YPOXKATHOCTYU CeIbCKOXO3SMICTBEHHBIX KYIbTYp. JVICIonp3oBaHbI
[aHHbIEe TI0 TIPOM3BOJCTBY U MPUMEHEHNI0 MUHEPATbHBIX I OPraHMIECKNX
ymobpennmit (Poccrar, 1995; 2010; 2017; FAO Stat, 2014, 2015, 2017).
Vcrionp3oBammch CIpaBOYHBIE MAaTEpMaIbl IO COOTHOUIEHMIO OCHOBHOIL
U NMOOOYHON IIPOAYKLMU CeNbCKOXO3SANCTBEHHBIX KYIBTYP, HMOKHUBHBIM
Ha3eMHBIM OCTaTKaM M KOpHeBbIM cucteMaM (Pexomenparum IlouBeHHOTrO
nHctutyTta uM. B.B. loky4aeBa jyisa muccnenoBanns 6ananca ..., 1984, nut.
mo Cemenos, Koryt, 2015). Bce BUABI cebCKOXO3AMCTBEHHON IIPOMYKINN
HepeBOAVIIIICh B CYXyI0 OMOMAacCy 1 /I ONpefie/ieHUs BeIMYUHBI YI/Iepofia
nepBUYHON mnpopykuuy ¢orocuHTesa (NPP) yMHOXamumch Ha efVHBII
koa¢p¢unment 0.45.

Pacuérpl BeiHOCOB N, P 11 K 113 MOUBBI € ypoKasAMM CETbCKOXO3AMCTBEH-
HBIX KY/IbTYP BBIIOJHSAINCH C MCIIONb30BAHEM COOTBETCTBYIOIIMX KO-
¢buLMeHTOB, IpUBefeHHbIX B MoHOrpaduu ITetepbyprckoro (1979).

Yenepoo

IlepecTpoiika IpOM3BOJACTBEHHBIX OTHOIIEHUII B CEIbCKOXO3A/CTBEH-
HOM ceKTope Poccum mpmsena K cepbe3HBIM CTPYKTYPHBIM M3MEHEHVAM
arpapHOro 3eMJIEeNOoNb30BaHNUsA. BbIBeleHHbIE 13 CENTbCKOXO3ANCTBEHHOTO
0ob6opoTa JIeCATKM MWUIMOHOB TeKTapOB IIAXOTHBIX YTOAWII Ilepelui B
PaspsAn 3aJIeXHBIX 3eMeTb, IOABEPTIINXCA 3apacTaHUIO JIYTOBOM U JIpeBec-
HOJM pacTUTENbHOCTBIO. IJTO B CBOI OuYepelb M3MEHMIO XapaKTep
¢dbopMMpoBaHuA 6MOTIOTMYECKOIl IPOYKTUBHOCTI 1 €€ COCTaB Ha CeIbCKO-
XO3AJMICTBEHHBIX YTOIbAX B IJ€/IOM.

Haubonee peskme COKpallleHNsI ITOCEBHBIX IUIOLIANEN MPOUCXOMMIN
B nepuoyp, ¢ 1992 mo nana 2000-x rogos. B nocnenyromue 15 et nocesHble
IUTOLIAJIM CeTTbCKOXO3SIICTBEHHBIX KY/IBTYP CTaOM/IN3MPOBAINCh HA YPOBHE
78 - 80 miH. ra (Poccrar, 2017).

Kak mnokaspIBalOT cTaTUCTUYECKNE [JaHHBIE, IIOTy4eHME CEeIbCKO-
XO3AMCTBEHHO MPOAyKIuy B Poccum B HacTosIlee BpeMs OCyIECTB/IAETCA
B OCHOBHOM 3a CYeT €CTeCTBEHHOTO IUIOIOPOAVA IIOYB, @ TOYHEE 33 CUET
MIMHEpaIMU3aluy OPraHMYECKOTO BellleCTBA IIOYB, 3allacaBIIErocs B Tede-
HUe MpeJIIeCTBYIOIMX ThicsideneTnii. [Ipm 9TOM MOYBBI O0OETHSIOTCS
He TO/NbKO HOCTYNHBIMU (OpMaMy 9/IeMEHTOB NUTAHUA, HO UM CTPafaloT
OT JeTyMUQUKALMNL.
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B nHammx pacderax 6amaHca yriaepopa MOOOYHAsT HPOAYKLMS, TaKXKe
KaK J OCHOBHasg OTHOCM/IACh K yTUIM3MPYEMOI, TO €CTb IpPOJLYKINMN,
KOTOpas IPAKTUYECKU ITOJIHOCTDIO II0fIBEPTraeTCs MUHEPA/IN3ALIUN U CILY>KUT
B KOHEYHOM c4eTe NCTOYHNKOM CO..

B pacueTax pacxXofHOI dYacTH YITIEPOFHOTrO OajaHca Y4YMTBIBAIOChH
TaKkKe MUKpoOHOe (rereporpodHoe) papixaHme maxoTHbix mouB (Rh),
daxTopsl, onpepensoLe ypoBeHb Rh — 3T0 KONMMYeCTBO MOCTYHMAMINX B
IIOYBY OPTaHMYECKMX MAaTepPUajOB, YPOBEHDb YBIA)XHEHUA M TeMIEPaTyPhI
noys. IlocrymieHne B IOYBY OpraHMYeCKMX MaTe€PUAJIOB, IPEX[e BCEro,
3aBUCUT OT BemunHbl NPP skocucTeMbl, B HamleM caydae OT KOIMYECTBa,
IOCTYNAIOWMUX B IIOYBY HA3€MHbBIX PacCTUTENbHBIX OCTAaTKOB, KODHEN M1
OpraHMYecKUX yHoOpeHmit.

Bananc yrinepopma (B) Ha maxorHbIX yrombsix P® ompepmensinics ¢ pac-
4éTOoM 3a rof. 3a IpUXOFHYI0 dYacTb OajaHca IPMHMMANAch oOInas
NPP, cocrosmiass 13 yrjaepoja OCHOBHOM M IOOOYHON IPORYKIIMMK
CETIbCKOXO3AJICTBEHHBIX KY/IbTYP, HA3€MHOIO PacTUTEIbHOIO OIajia M1
KOpHeBbIX cucteM. Pacxopuas 4acTh 6amanca (II) cocrosima M3 OCHOBHOI
M TOOO0YHON IPOAYKLUY, BBIPOKEHHON B YITIEpOfie IUIIOC BeIUYMHA
moyBeHHOro rereporpoduoro aeixanus (Rh). bamanc yrnepona: b = NPP -
(IT+ Rh). OrpunatenpHas BenmunHa 6ajaHca yKasblBaeT Ha IIpeBaIpoOBaHIe
smuccuu C-CO; HajJy ero CTOKOM U O3HayaeT, YTO JaHHAsA SKOCHCTeMa SB-
nssetcst ucrouynnkom CO.. ITonoxmrenbHas BenmumHa OamaHca — Ipe-
obmamanre croka C-CO. Hap ero oammccueil. JJaHHBIE IO COCTOSIHUIO
OamaHca yriepoga 3a mepuop 1992-2016 rr. mokasajaym, 4TO IAXOTHbIE
yrogpsi Poccun 3a mepmop 1990 -2016 rr. mpencTaBasiim coOO0M YMCTHIA
ucroyank C-CO: B pasmepe 21 - 27 (B cpegHeM 24,5) myH. T C-CO2/rog,.

M3 cocraBa HaxOTHBIX yroguil 3a 25 JeTHMII Iepuoj B 3aJIeKHOE
cocrostHre nepero o 40 miH. ra. ViccmemoBaHue yriepopHoro GamaHca
3ajyieXkell MoKasano, YTo 3TOT BUJL 3eMeNb ImpeBpaTusca us ucrounuka CO;
B €ro abCOMIOTHBIN CTOK, TO €CTh IPOUCXO/I/IA CeKBeCTpaLus arMocdepHoil
CO.. Tak, cpenHsisi CKOPOCTb JIeTIOHNPOBAHMSI YITIEPO/iA B OBIBIINX ITAXOTHBIX
nmouBax P® onenmBaercs okomo 45 maH. T C B rom, a B menoMm 3a 1995 -
2016 IT. aKKyMYIMPOBANIOCh OKOJIO 1 MJpA. T yIlepofia B OPraHNMYeCKOM
BelljeCTBE IOYB J PACTUTEIbHON O1oMacce BBIPOCIIMX 32 3TO BpeMs
IpeBecHOI! 1 KycTapHIKOBOII pactutenpHocT (Kurganova et al., 2010; 2014;
Baesa u np., 2017).

OueHuBasi B 1IleIoM M3MeHeHMe OamaHca yIZlepoja Ha  3eMJIsiX
Ce/IbCKOXO03AJICTBEHHOTO HasHayeHMA 3a mepuop 1992 — 2016 rr. MOXXHO
KOHCTaTMpOBaTh, YTO B 3eMjefenuy Poccun 3a cuer cokpaleHns IaXOTHBIX
YTOJUIL U TIEPEBOJL MX B 3a/IE)KHOE COCTOSIHME CYI[eCTBEHHO M3MEeHMIO bamanc
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yriepona. 3emienenye B uenoM u3 uycrtoro ucrounnka C-CO. B Havame
IeBSHOCTBIX TOJOB IIPEBPATU/IOCH B YUCTHIN HaKomuTesnb (cekBectop) C-CO,
B pasmepe okoyo 20 (45 - 24,5 = 20,5) mna. T C-CO./rop.

Asom, ¢pocop, kanuil

B semnepmenmum Poccum ¢ Havanma [I€BAHOCTBIX TOJOB pPafiMIKaJbHO
u3MeHMICcs 6amanc 6uoreoxummueckux notokos N, P, K B arpocdepe. ITpu
COKpallleHN} [TOCEBHBIX IIOIAZlell IIPOM30LIIO OJHOBPEMEHHO U CHIDKEHME
HOPM IIPUMEHEHNA BCeX BUIOB YHoOpeHuil. OTIMYNTEIbHOI 0COOEHHOCTHIO
IpuMeHeHus yroopenuit mocie 1990 roga sBsIOTCS, IPEXe BCETO, OUYEHDb
HU3KME J103bl MX IPMMEHEHMA Ha FeKTap IAllHM U pe3KOe COKpallleHue
ymoOpsiemoli mromany mamHy B 90-bIX rogax. C Havala IBYXTBICAYHBIX
TOJOB OTMEYaeTCsl IIOCTENeHHBI POCT KON YEOOPsIeMOlt IIoIafy, HO 3TOT
pOCT 00YC/IOBIIEH COKpallleHyeM 001Leil II0CeBHON IO,

CrartucTuyeckme JlaHHbBIE O COCTOSAHUM IIPMMEHEHUS BCeX BUJOB
y;[06peHI/H71 nocie 1992 roga mo HaCTOALLETO BpEMEHN CBUIETENbCTBYIOT 06
YHUKA/IbHOI CUTYaLlVN: CTPaHa, KOTOPas ABJAETCA OJHOIN U3 KPYIIHENIINX B
Mupe npousBonnTeneil MIUHepaabHBIX YEOOPEHUIT, B TO >Ke BpeMs B CBOEM
3eMJIefieNINM IPUMEHsAET X HMYTOXKHO Majioe KOMYECTBO, U KaK ClIefiICTBIE
II0/Ty4aeT OJHY U3 CAMBIX HU3KUX YPOXKaeB.

3a 25 netHuit nepuop B 3eMefieny Poccum BBIHOC a30Ta € ypOXKasAMM
CE/TbCKOXO3AMICTBEHHBIX KYIbTYP IIPEBBICMJI BHECEHNME a30Ta CO BCEMU
BUfaMy yROOpeHmit Ha 63.5 MJIH. T. WIM B pacyeTe Ha TeKTap IIOCEBOB
814 xr. 3emnepenue Poccum B HacTosllee BpeMs MCHBITBIBAET OCTPbIN
meduImT azoTa M CyAs IO IPORO/DKAIOLIENCS TEH[EHIMM HapacTaHUs
9TOro pgeduiyura CUTyanyus B 00O3PMMOIl IIepCIeKTHBe He M3MEHUTCH.
HepocTaTok asora B MUTaHUM PAcTEHWIT He MOXKET 00ecCIieyBaTh IIOTyde-
HUsA TIOMHOLIEHHOTO IO KauecTBY U KOJIMYECTBY ypOXKas CENTbCKOXO3ACT-
BEHHOII PO YKL,

Eme 6ormee ocTpast KapTuMHa BBIPMCOBbIBaeTcs ¢ OamaHcoM ¢ocdopa
B 3emefmenuyu. Ecmu B clydae ¢ a30TOM KaKasi-TO 4acTb ero Aeduiura
KOMIIEHCHPYeTCs 3a C4eT OMOJOrMYecKoil ¢UKcanyuy, TO IIOIOJIHEeHue
3amacoB (Qocdopa B MOYBaXx BOSMOXKHO TONBKO IIyTeM IPUMEHEHMUs
¢docdarubix ypobpenmit. CocrosiHue 6Gamanca docdopa B 3eMmemennu
Poccun mokasbiBaeT, 4To BBIHOC ¢ochopa ¢ ypoxKasMU CeTbCKOXO3AINCT-
BEHHBIX Ky/IBTYp 3a 25 JIeT y>Ke IpeBBICII Oojiee 4eM B 3 pa3a BHeCEHMe
docdopa co Bcemu Bupmamu ynobpenuit. B pesynbrate obpasosancs pedu-
mut B 23 muH. T POs B macmitabe Bcero 3emnenenust Poccun. [ledurur
¢docdopa B 3emnenemu Poccum Hudem He ompasiaH. B crpane mmeercs
OTPOMHBIN IOTEHILIMAJI 3aI[aCOB JIYYIIEro B Mupe II0 KadecTBY ¢ocaTrHoro
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CbIpbs — XMOMHCKOTO aIlaTHUTa, OTIMYAIOMIErocs OT 3apyOeKHBIX MeCTO-
POXXJeHMIT BBICOKON KoHLeHTpanueil P.Os, 4ucTOTON 1 JIerKoCTbio Iepe-
pabOTKM He TOIbKO Ha BBICOKOKOHIICHTPMPOBaHHBbIC YHOOpEHMs, HO U Ha
KOpPMOBBIe 100aBKI /IS CKOTA.

3a ropgsl nocie paspana CCCP mpousBopctBo GocdopHbIX yHoOpeHuit
u ¢ochaTHOrO KOHIlEHTpaTra He TONBKO He CHUSWIOCH, a HAIpOTUB
YBEIUYNIOCh, BOCTUTHYB B 2016 romy 11,5 MIH. T amaTUTOBOrO KOHIIEH-
TpaTa, KOTOPbIi B OCHOBHOM MJAET Ha IpOM3BOACTBO (OCHOPHBIX
yno6penniit. Tpu 4eTBepTH BhIIycKaeMoit hocdopconepkaliei MpomyKIum
IOCTaB/IAETCS. Ha MMPOBON phIHOK. Co3faeTcsi BecbMa TPEBOXHAs Kap-
THMHA. 3aIIachl BBICOKOKAYeCTBEHHOTO (ochaTHOrO ChIpbs MCYEPIIBIBAIOTCS
I B OCHOBHOM HAIIPaB/IAIOTCA Ha YHOOpeHMsA B 3apyOeKHble CTpPaHBL
Huxakmx NpU3HAKOB M3MEHEHVS CUTyalu) B JIyYIIYI0 CTOPOHY Ha
OmpKalllyo NepcleKTUBY He HaOmopmaercs. IIponsBopgurenn, IOIEpP M-
Bas JIOCTATOYHO BBICOKMII YPOBEHb IIPOU3BOACTBA MMHEPAJIbHBIX yHOOpe-
Huit B Poccuy, B OCHOBHOM 9KCHOPTHPYIOT UX 3a pyOex. Ilo mpuumne
LOPOTOBU3HBI yHOOPEHMII OTeYeCTBEHHBIE CE/IbXO3IPOU3BONNUTEIN, He Mest
HOCTATOYHBIX MHBECTUIINIL, He MOTYT IIOKYIaTb 9TU YROOpeHus. B pesyib-
TaTe M3 CTPAaHbl YIUIBIBAIOT TPOMajjHble KOMNYECTBA CTOND HedUIMTHBIX
yno6pennii, obecrednBaloOUX IMOMyYeHNe TOMOMTHUTEIbHON MPOLYKIMN
Ha MHOIME MIUIMOHBI JO/IAPOB  CTPAaHAMU-UMIIOpTEpAaMM  HAIINX
yRoOpeHuii.

C pyroit CTOpOHBI Hallla CTPaHa TPATUT OTPOMHBIE CPELiCTBA Ha UMIIOPT
IIPOIOBOJILCTBYSA Y CBIPbA M3 9THX XKe CTpaH. IIpideM 3aTpaThl Ha MMIOPT
IIPOIOBOJILCTBYS TOPA3fo BBIIIE, YeM BBIPYYKa OT IPOJAXU 3a pyOex
ymoOpeHuit. B mrore Mpl OKas3biBaeMCsi B IIPOJIOBOJIBCTBEHHOI 3aBUCH-
MOCTH OT psifia €BPOIIEVICKUX CTPAaH M B pe3y/IbTaTe IOApbIBaeM COOCTBEH-
HYIO IPOJIOBO/IbCTBEHHYIO 0€30I1aCHOCTb.

CnefyeTr 0co00 OTMeTUTb, YTO O0e30ITISHBIN SKCIOPT 3a pybdex
MJHepaIbHBIX YHOOpeHuii, B 0cobeHHOCTM (POCHOPHBIX, B MEPCIEKTIBE
HpyBeieT K HeBOCIIONHYMBIM MOTEPSAM /LA IIPOM3BOJICTBA MTPOJOBOIBCTBIUA
M CBIPbsl B CTPaHe, IOCKO/bKY pasBelaHHbIe 3amachl B Poccrm docdarHbIx
PYA MpaKTW4YecKM He IpUpAIIUBAOTCA. XMOMHCKME amaTUTBI  yKe
paspabarbiBatoTcst 6osee 70 yleT M B He CTO/Nb OTHAJIEHHOI IEePCIIEeKTUBE
OpUAYT K MCTOLIEHMIO. 3aMeHa XMOMHCKOTO alaTuTa Ha Jpyrue MUCTOY-
HUKM Qocdopa (Hu3KoImpoLeHTHbIe GOCPOPUTHI) — MaTONEePCIEeKTYBHA B
CUITY TPYHROEMKOCTY I SHEPro3aTPaTHOCTY VX IIepepabOTKY Ha yIOOpeHNU .

Cutyanus ¢ KaaueM MeHee ocTpast, 4eM ¢ $pochopoM Wiy a3oToM, HO
0e3 MpUMeHeHMsI KaIWITHBIX YNOOpPEHUII Helb3sl IMONTHOCTBIO Pealn30BaTh
noreHnuan 9¢p@eKTUBHOCTU a30THBIX U PocHOPHBIX YHOOpEHNt, a TaKkxKe
TIO/TyYeHNe TTOTHOLIEHHO CeNbCKOXO03AMCTBEHHO IIPOIYKIUAL.
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MHorre Mo4YBbI, OCOOEHHO JIerKye, MMEIT HEBBICOKME IIPUPOJHbIE
3amachl Kamus. Jeduuur Kamus cTan oOHapyXUBATbCS M B YEPHO3EMHBIX
[I0YBaX, KOTOpble II0 CPAaBHEHMIO C JIEPHOBO-IIOA30MCTBIMU U CEpPbIMU
[IOYBAMM MMEIT ropasfo 60bline MpUpPOJHBIE 3aMachl Kauus, HOCKONbKY
4epHO3eMbl CHOPMUPOBANUCH HA JIECAX, MMEIIINX [JOCTATOYHO BBICOKOE
IPUPOJHOE COflep>KaHye Kalys.

JanHble 10 GanaHCy Kamus TakK)Ke JEeMOHCTPUPYIOT BeCbMa Cepbe3HbIil
HAKOIUIEHHBIN [JeUIUT [JaHHOTO 3/eMeHTa B 3eMiefenuu - Ooree
62 minH. T K;O. 3amacel kamus B modyBax He Oe3rpaHuYHBL. [Ipyu TakoMm
COOTHOIIIEHMN BBIHOCA KaJIUs C yPOXKasIMM 1 €T0 BHECEHMs C Y00peHnsAMM
B Hefla7leKoM OymylieM, Kanuii 6yfeT TMMUTHPOBATh MONTydeH)e KayeCTBEH-
HOJ1 CEIbCKOXO03AICTBEHHOI IPOA YKL,
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Tsaxénple MeTa/IbI B OKPY Kalollei cpege
KaK yIpo3a pacTeHUAM, )KUBOTHBIM M Ye/I0OBEKY

Cuovico A. 1.
UITA CO PAH

[Ipobnema 3arpsA3HeHMsA OKpy>Kalollleil Cpelbl TeXHOTeHHBIMM XUMM-
YeCKVMM BelleCTBaMy — OJHA M3 aKTyaJbHeNIINX Ijs 4enoBedecTsa. V3
XMMUYECKUX 3/IEMEHTOB-IIO/UTIOTAHTOB JU/Isl )KMBBIX OPraHM3MOB Haubojee
OTIACHBI TSDKEIbIE 97IEMEHTHI — C aTOMHOM Maccoit 6omee 50. OHM OTHOCATCA
K TsDKeJIBIM MeTa/l/laM, MeTaj/IOufiaM JM HeMeTajlaM. Bce TsKénble aiie-
meHTHI (Ag, As, Au, Ba, Bi, Cd, Co, Cu, Hg, Mo, Mn, Ni, Pb, Pt, Sb, Se, Sn, Sr,
Rb, Te, T1, V, W, Zn u gpyrue) B BLICOKMX KOHIIEHTPAIVAX TOKCUMYHBI JJIA
JKUBBIX opraHusmoB. Hexoropoie us Hux (As, Cd, Cu, Cr, Hg, Ni, Pb, Zn,
V, Sb) - mpuopuTeTHbIe TEXHOTEHHBIE 3arPSIZHUTENN OKPY>KaIOIIel Cpefbl,
OBICTPO B Hell HaKaIIMBAWOLIVeCs, a MOTOMY TpeOyloljue KOHTPOIA U
TUTMEHNYECKOTO (9KOMIOrMYeCcKOro) HOPMUPOBAHMS X KOHI[EHTPALii B eé
KOMITOHEHTaX — II04BaX, PaCTEeHMsIX, BOfjax, aTMmocdepe.

C 6uoreoxummyeckux n arpoxummdecknx nosunuit Co, Cu, Cr, Mn,
Mo, Se, Zn - acceHimanpHble Win OMOGUIbHBIE TSDKEIble MeTaJUIbl-
MUKPO3/IEMEHTBI, >KM3HEHHO Ba)KHble M aOCOMIOTHO-HE3aMEHMMbIE [IIsi
JKVBBIX OPTaHM3MOB B HOPMa/IbHBIX U HU3KUX KOHIeHTpanuax. K ycrnosHo-
9CCEHIMAIbHBIM MUKpO3ieMeHTaM oTHeceHsl — Ni, V, Sn, As, Cd, Pb.

Yrposy pacTeHMAM, >KMBOTHBIM M UYE/IOBEKY OT TsDKEIBIX 9/€MEHTOB
BUIST B OCHOBHOM OT WX QaHOMaJbHO BBICOKMX KOHIIEHTpaIllUii B
OKpy)katomieil cpefie. Takue YClIOBMsA CyIIeCTBYIOT B IPUPORHBIX TIe€O-
XMMUYECKMX (METaJIOTeHNYeCKIX) aHOMamusAX 1M 00pasylTcs aHTpPOIO-
TeHHBIX (TEXHOTEHHBIX, ArpPOTEHHBIX) TEOXMMMYECKUX aHOMANUsX, IIPU
3arpsA3HEHNN OKPY)KAIOILIEl Cpelbl TeXHOTEHHBIMU Ta30IbUIEBBIMU BbI-
O6pocaMu, >KMAKUMM CTOKaMJ, TBEPABIMU IIPOMBIIUIEHHBIMU U KOMMY-
HaJIbHBIMM OTXOZaMJ, MUHEpPA/IbHbIMU ¥ OPraHMYeCKUMM YHOOpeHUAMI,
arpoMenMOpaHTaMy, CpPeNCTBAMM 3alUTBl PACTeHMII U SKMBOTHBIX,
OTXOfaMI1 CeTbXO3Ipou3BoAcTBA. [loc/meqHmMe pasmuMYaloTcsa MO COCTaBY
Y KOHI[EHTPAlly B HUX TSDKENMBIX 397IeMEHTOB, 3¢ deKTaM MPsIMOro WU
OIIOCPENOBAHHOTO IEVICTBISI Ha KOMIIOHEHTBI 610Chephl — TOYBBI, PACTEHN,
BOJIbI, )KBOTHBIX I Y€/TOBEKA.

ITouBsl — mepBblit Oapbep Ha IYTU MUTPALMM TSDKEMBIX 37IEMEHTOB
B OKpy>Kawlleil cpefie M OMOreoXMMuyueckoil (IMIeBoil, TpoQuIecKo)
I[eNV, aKKyMYIUPYOINI U MTHAKTUBYUPYIOIUI TeXHOTEHHBIE TIO/UTIOTAHTBHI.
KonmuuectBo 1 GOpMbBI XUMUYECKUX COENUHEHUI TSDKEBIX 57€EMEHTOB B
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II0YBaX ONpPeZe/AIT YIpo3y X M30bITKA, HEIOCTATKA WM AycOamanca s
pacTeHmii, )KUBOTHDIX U YETIOBEKA, KOTOPYIO OLIEHUBAIOT 110 TUTMEHNYECKUM,
arpOXMMMYECKUM Y OMOTeOXMMIYeCKMM HOpMaTuBaM (KpUTEPUIM).

Bonbinas 9acTh TAXENDIX 5/1EMEHTOB IOCTYIIAIOT B OPraHMU3Mbl JKUBOT-
HBIX M Y€/IOBE€KA C PAaCTUTE/IbHONM NMINEN, Kyfja MMONAJAl0T KaK B Pe3yb-
Tare UX OMOTEHHOTO IOITNOIIEHMS B MOHHOI (opMe, Tak U aOMOTEHHOTO
3axBara IOYBEHHBIX MM TEXHOT€HHBIX YacTUIL, C MaJIONOJBVOKHBIMM 37ie-
MeHTamu. IlofByoKHBIE TAXKENble 9/1€MEHTBI B II0OYBE, JOCTYIIHbIE >KMBBIM
opraHysMaM Haubosiee OIacHBI I HUX, @ MaJIONIOABIDKHBIC HETOCTYIIHbIE
— MeHee OIACHBIL.

C yuéroM cTaryca TSKENbIX 97IeMEHTOB B [104BaX, JelICTBM Ha pacTeHUs
u Hakomwrenus B npopykuum Yeitu (Chaney, 1980) cos3man rpynnupoBKu
II0 PUCKY OIIACHOCTY 3arPA3SHEHMA IMILEBOI eI,

» Ag, Cr, Sn, Ti, Y, Zr, u3-3a Manoil pacTBOPUMOCTM B IIO4BE I
BO3MOXXHOCTM TPaHCIOKalMy PacTeHMAMY, OTHECEHBI K IIePBON TpyIIe —
C HU3KMM PUCKOM 3aTrpA3HEHM MUIIEBOI LeNN.

» Hg, Pb, cumbHO copbupyemble mouBamy 1 cabo mepeMeniaronecss
B CbefjoOHbBIEe TKAHU PACTeHNIT, OTHECEHBI KO BTOPOII IPYIIIIe — MPeCTaBIIA-
1Iyie MUHUMAbHbIE PUCKM 3[JOPOBDIO YENIOBEKA.

» Cu, Mn, Mo, Ni, Zn, nerko ycaupaemble PacT€HUSAMU, OTHECEHBI
K TpeTbell IpyIIe — GUTOTOKCUYHBIX B KOHIIEHTPALMAX, IPECTABIIAIOIINX
HeOOIbIION PYICK /I 3[I0POBbS Ye/IoBeKa.

» As, Cd, Co, Mo, Se, Tl, He PUTOTOKCUYHBIX B IOYBAX U TKAHAIX
pacTeHmii, B KOHLEHTPAaUAX ONACHBIX I >XMBOTHBIX OPTraHM3MOB, OT-
HeCeHBI K YeTBEPTOIL IPYILIIe — Hanubosee OACHBIX /IS 3[[OPOBbsI XKMBOTHBIX
U YeloBeKa.

B mouyBax Mmpa cofep)KaHMe TsDKENBIX 37IEMEHTOB 3aBUCUT OT MX
COCTaBa ¥ CBOJCTB ¥ BapbUpyeT B IIMPOKMX INpefienax. S3HaueHMs CpefHero
comepKaHMA (KMapKa) TSKENbIX 57eMEHTOB B (POHOBBIX IOYBAX CTPaH U
PErroHOB 3eM/IU UCTIONb3YIOT [JIA OL€HKY TEXHOTEHHOE 3arpsASHEHNE IOYB.

B Poccun npu onjeHKe 3arpsisHEHVsI IOYB (POHOBOE COflep>KaHMe B HUX
TSKENDIX 3/IEMEHTOB HE YYMTBIBAETCH, a WCIIONb3YIOTCA TUTMEHMYECKNEe
HOPMATHBbI, KOTOPbIe HAYYHO II0X0 000cHOBaHEL IIpumepom crysxut IIIK
MBIIIbSIKA B MTOYBAX — 2 MI/KT, 4YTO B 2 pasa MeHbllle ero Kaapka B MOYBax
Mupa.

VIsyyeHme BanmoBOrO CONEP)KAaHUSA MUKPOSJIEMEHTOB M  TAXKENBIX
MeTa/UIOB B IIOYBaX CenbXo3yropmit Cubupu IOKasamo HaXOXJCHUe ero
B IIpefie/laX arpOXMMUYECKUX, 0MOTeOXMMIYECKUX U TUTMEeHNYeCKIX HOPM,
9KOJIOTMYECKYIO YMCTOTY CENbCKOX03AICTBEHHDIX 3€Me/Ib PETMOHA.
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Iaxxe BOMM3M KPYIHBIX IPOMbILUIEHHBIX 1IeHTPOB Cubupyu Ha MOJIX
npudepMCcKuX ceBOOOOPOTOB, Ie BHOCATCS OOMBIIE JO3BI OPTaHMIECKUX
U MJHepaNbHBIX YHAOOpeHMil, BajoBOe COJEpXKaHMe M KOHI[eHTpalus
IIOZIBVYDKHOM (POPMBI TSDKEIBIX META/UIOB B MOYBAX CYLIECTBEHHO HIDKE MX
ITOK (OOK). ITpu 3TOM HOABV)KHOCTb OONBIIMHCTBA TSDKENBIX METAJIIOB
B IIOYBaxX BeCbMa HM3Kasl, TOBOPsIIas 00 MX HaXOXK/IEHNN B MaIOMOJBIIK-
HBIX (OpMax XMMUYECKMX COeNUHEHUI, He YIPOXKAIOIMX pacTeHUAM,
JKUBOTHBIM U Y€JIOBEKY.

B mouBax arpoljeHo30B BbLAB/IEH JieUIIUT ITOABYDKHOI (POPMBI Meu 1
LMHKa, Ipefolpee/Alnil UX HeOCTaTOK PaCTeHUAM U )KMBOTHBIM.

MHorme rofbl yTBEp)X/JaloCh, YTO BHECEHNE MUHEPAIbHbBIX Y00peHMit
ONACHO 3arpsA3HEeHMeM IIOYB M PACTUTEIbHON MPONYKIUU TAKEIBIMU
MeTa/amu. OTHAKO MCCIeJOBaHNA OKA3alN, YTO 9Ta yTPo3a IpeyBennyeHa
- B POCCHMIICKMX MUHEPaIbHBIX YAOOpEHMAX KOHIIEHTPAIVA TSKEIBIX
MeTaJlJIOB HeBeJIUKa.

IIpy oueHKe yrposbl 3arpsAsHeHMA TsKEIBIMU MeTa/ylaMM IIOYB
Ce/IbXO3YTOfiMII OT BHECEHMS BBICOKMX [J03 MIHEpaNbHBIX yHOOpeHuit fj0-
Ka3aHo, YTO Jaxke 0e3 ydeTa BBIHOCA YPOXKasMU BO3JEIbIBAEMBIX KY/IbTYP
IIO/UIIOTAHTOB, IIOTPEOYIOTCS CTOMETVSI ¥ TBICSYENIeTHUS /sl IOBBIIIEHNS X
cofiep>KaHMA B OYBax Ha 10% — BeM4MHY, KOTOPYIO MOXHO 3a(pMKCUPOBATh
Kak 3arpssHeHue. A 1o pacueram B.M. KpacHuiikoro fijis1 3arpsisHeHus o4B
OMcKoit 0671acTy TSHKETBIMYU METAITIAMMY, COIEPXKALINMICA B yEOOPEHUsIX 1
arMocdepHbIX 0cafikax, 1o yposHs [IJIK norpebyoTcs MHOTrME ThICTYeneTus!

M.A. TajicuH mokasaj, 4TO NPUYMHON HU3KOTO COMlep)KaHUs B IIOYBAX
TSDKETBIX METa/lIOB-MMUKPOIZIEMEHTOB SIB/ISIETCS OTPULIATENIbHBIX UX Oa-
JIaHC B CeBOOOOpoOTe. BO3MOXKHO 110 9TOJI YKe IPpUUNMHE BBICOKA JONS MOYB
CeJIbXO03YTOfIMII C HU3KVUM COZlepyKaHMeM MeJ) 1 IIMHKa He To/bKo B Cubupu,
Ho 1 B CraBpononbckoM Kpae, Peciybnuke benapycs.

IKojornyecKkasi 4uCToTa MOYB Ccenbxosyropmit Cubupu mpepmonaraer
6e30I1aCHOCTD IIPOU3BEJCHHOI Ha HUX PAaCTUTENbHO IPORYKIUIL.

YcTaHOBNIEHO, YTO Ja’kKe IPY BO3JIE/IbIBAHUM KOPMOBBIX KYIBTYP C JIC-
II0/Ib30BAHYIEM OPTAaHMYIECKIUX U MUHEPATbHbIX YEOOPEHNIT B MX IPOAYKIINI
HeT 3arpsA3HeHMsA TsDKENbIMM 3/1eMeHTaMu. Hamporus, B Hell oTMedeH
KPUTUYECKM HU3KMIT ypoBeHb copiepxanusa Co, Cu, Mn u Zn, rposamuii
ux feULIMTOM B IUILEBOI ey, HapyLIeHNeM 3[O0POBbI0 JKMBOTHBIX 1
YyesIoBeKa.

B memom OT TAKENBIX METAsIOB B OKPY)KaIollel cpefie A/ pacTeHMit,
JKMBOTHBIX U YeloBeKa B Poccum cyliecTByIOT Cliefyolye yTpo3bl:
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1. Tsxénmble MeTasUIbl yTPOXKAIOT paCTeHMAM, )KMBOTHBIM 1 YeTIOBEKY MK
BBICOKMX KOHIEHTPAaLMAX B OKPY>KaIOlleil cpefie, BCTPEYaIoUXCA TOIbKO
B IIPUPOJIHBIX VIV TEXHOT€HHBIX T€0X/MIYECKIX AaHOMAJTUAX.

2. CopeprkaHue TsKENBIX METAJUIOB B TI0YBAX CEIbXO3YTOJMII PETMOHOB
Poccum u B bBemapycu, B OCHOBHOM, He IIPEBBIIIAeT TUIMEHUYECKUX
HOPMATHMBOB, HAIIPOTUB, YIpoXaeT AeUIMTOM pacTeHMUAM MeQNH, LMHKA,
KobabTa.

3. B pacTurenbHOI NPORYKIMM CenbX0o3yrofuit Cubupyu KOHLEHTpaLin
TSDKENTBIX METAJIZIOB, B OCHOBHOM, TUIMeHndecku 6esomacHsble, a — Co, Cu,
Mn, Mo, Zn rpo3ssiue gepuIuTOM B MUIEBOI eIV >KUBOTHBIM U Y€TIOBEKY.

4. OcHOBHasA yrpo3a 4e/I0BeKy OT TSDKEIBIX MeTa/I/IOB MCXOUT He OT UX
BBICOKVX KOHIIEHTpALMil B OKPY>XXaIoleir cpefie, a OT AeuiinTa TsKENbIX
MeTa/U10B-MyKpoaneMenToB (Co, Cu, Mn, Mo, Zn) B mmoyBax 1 pacTeHMsIX
cenbxo3yropuii. CerofiHaA Ha HMX aKTya/lIbHO NIPYMeHeH)e MUKPOYHROOpeHNIl.
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Arpoxumusa B pelieHNN 3a7a4
NPOOBOILCTBEHHOI 6e30MacHOCTH

Cwiués B.I., Efppemos E.H.
BHUI azpoxumuu umenu [I.H. IIpaHumnuxosa

[TpomoBonbcTBenHas 6esomacHocth Poccuiickoit Pepmeparun ABsIETCS
OJ/HOVI I3 I/TABHBIX LI€/IENl aTPAPHON M SKOHOMMIYECKOI OJIMTUKI TOCYJaPCTBA
¥ HeOOXOZMIMBIM YC/IOBYEM peanusalyy CTPATerMyecKoro HaIIOHaIbHOTO
NpuopuTeTa — MOBBIIIEHMS KadyecTBa XM3HM Tpaxkpad Poccun. B Joktpuue
IIPOJIOBO/ILCTBEHHOIT GesonacHocTy Poccuiickoit Qepepaniuy [HaHO YeTKOe
olpefie/ieHNe IPOJJOBOJIbCTBEHHOM 0€30MaCHOCTI: 9TO 3KOHOMUYECKOE
COCTOsIHME CTPAHBI, IPY KOTOPOM 3allMIaeTcs CollyanibHas He3aBUCUMOCTD
Poccun, rapanTupyercsa sKoHOMMYECKas JOCTYIHOCTDb INIIEBbIX IPOJYKTOB
[0 JOCTYIHBIM LieHaM M B HeOOXOAMMBIX KommdectBax. ObecreueHHOCTDb
IIPOJIOBO/ILCTBUEM OBLIO ¥ OyIeT OCHOBHBIM KpUTEpUEM, 110 KOTOPOMY
MOYXHO OILIEHVMBATh YPOBEHb COLMATbHO-9KOHOMMYECKOTro 671aromnonydns B
cTpaHe. B aTOM CMbIC/IE cTpeMIeHre K IPOLOBONbCTBEHHON 0€30MacHOCTI
— HemnpepbIBHbI Tporiecc. IIlpm arom pAna ee OOCTIDKEHMSA BO3MOXKHA
BpeMeHHasl CMEHa IPUOPUTETOB Pa3sBUTUA M MEXaHU3MOB peanns3aluyn
arpapHoOI MONMUTYUKMA.

CamopocrarouyHocTb Poccuiickoit @efepanyy 1o 3eMenbHbIM, BOJHBIM,
SHEepreTM4YecKUM, TPYLOBBIM pecypcaM M II0  HAayYHO-T€XHUYECKOMY
HOTeHIMAIY TI03BO/IAET B IOJHOM Mepe oOecIieurBaTb Hace/lIeHUe CTPAHBI
HeOOXOIMMBIM KOMMYECTBOM KaueCTBEHHOTO TMPOJOBOIBCTBUS. YCIEXU
arpoIpoOMbIIIIEHHOI O KOMIIIEKCA B IOC/IefHee AT/ TIe T03BO/IVIN BBITH
Ha IIOPOTOBBIIl YPOBEHb, ONpefieNIeH bl JJOKTPMHON MPO/I0OBONbCTBEHHOI
0e30I1aCHOCTH, M [aXke NPEBBICUTb €ro IO PSAY OCHOBHBIX IPOLYKTOB.
KinroyeBbIM 3BeHOM obecriedeHus: IPOJJOBO/IBCTBEHHOI 0e30IacHOCTH
Poccun B cOBpeMeHHBIX YCIOBUAX SABJAETCA YBeIUYeHNME IPOM3BOLCTBA
IIPOJOBOIBCTBEHHOTO 1 (Pypa>kKHOrO 3epHa, KOTOpOe JO/DKHO CTaTb
byHaMeHTOM I [aJbHENIIero pasBUTMSA MICHOTO ¥  MOJIOYHOTO
JKMBOTHOBOZCTBA. COCTOSIHME OTEeYeCTBEHHOT'O arpoCeKTOpa OIpefersieT
ceifyac CTaOMIIBHO BBICOKOE IIPOM3BOJCTBO 3€PHOBBIX, YTO IO3BOJISET
HAIIpaBUTDb Ha SKCIIOPT 3aMeTHBIe 00bEeMBI ITIIEHNI[bI, KyKYPY3bI U sTYMEHS.

YpoBeHb obecredeHns: MPOLOBONBCTBEHHON 0€30MacHOCTM CTPaHbI
MOXXeT OBbITh OlleHeH IIMPOKUM CIIEKTPOM I[IOKas3aTesneil, B TOM 4ICIIe
U TeXHUKO-I9KOHOMMYECKMMM  IIOKa3aTeAMM, XapaKTepusylollye 3KO-
HOMMYECKOe COCTOSIHME arpapHOro CeKTOpa I COCTOSIHME MaTepUasIbHOM
6a3pl AIIK (moceBHbIe MIONA/M, TIOTONOBbE CKOTA, MPOMU3BOACTBO M Ha-
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NMYMe CeNbXO3TEXHUKY, MCIIOb30BaHNe YAOOpeHMil, CPEeNCTB 3allNUThl
pactenuit n fp.). C MX IOMOIIbI0 MOXHO OIpeHeNnTb CpefHeCpOYHbIe
TeHJIEHLIMU IIPOJOBONIbCTBEHHON Oe3omacHocT. OHM YKe CTy>KaT OCHOBOJI
IJIA TEKYLIETO M CPESHECPOYHOrO IPOTHO3MPOBAHMA IUIAHMPOBAHMUA U
ynpasnenus AIIK.

Bcest ncropus pasutns o61jecTBa MOKA3bIBAET, YTO PellleHue IIPo0IeMbl
IIPOJOBOJILCTBEHHOI 6€30IIaCHOCTY HEBO3MOXKHO 0e3 IIPMMEHEHNS CPefiCTB
MHTeHCUPUKALVN — MUHEPAIbHBIX YHOOPEHMIT, CPEACTB 3alUThl PACTEHNUIL,
OpOIlIeH)s, HAyYHO OOOCHOBAHHBIX CEeBOOOOPOTOB, SHEPrOHACHIIEHHBIX
arpOTEXHOJIOTUII NPV COXPAaHEHMM BBICOKOTO YPOBHA IUIOBOPOAVA IIOYB
CENbCKOXO03AMICTBEHHBIX YTOMMIL.

MuHepanbHble yRoOpeHMs — IJIaBHBIIl pecypc yIpaBIeHVs NPORYyK-
LVOHHBIM IIPOLIECCOM B COBPEMEHHBIX arpOTEeXHONOIMAX. MupoBoit
PBIHOK MIMHEpPANbHBIX YHOOpeHWiI CTpeMUTeNbHO pasBuBaeTcs. OCHOBHAs
OBIDKYIIAsA CUIA PasBUTUA — YBEIMYEHME HacelleHUsA 3eMHOro Iiapa,
CYLIECTBEHHO OIlepeXXalllee paclMpPEHNe IJIOIAJiell MaXOTHBIX 3€Mellb
M OBICTPO pACTyIMil COPOC Ha IPOAYKTbl NuTaHus. bes mpuMeHeHus
yEOOpeHUt yAOBIETBOPUTh 3TOT CIPOC HEBO3MOXHO. IloBbIleHME WH-
TEHCUBHOCTY 3eMJIefieNisd, B TOM 4YMUCIe  VICIOAb30BaHUE YHOOpeHu,
NECTULIJIOB, XMMMWYECKMX MEIMOPAHTOB M DPEryAATOPOB POCTAa paCTEHMIA
IIPeJICTAB/IAETCA EeAMHCTBEHHBIM pellleHreM Ipo0yieMbl ofecriedyeHus
npopoBonbcTBueM. [To muenmio akcrneproB PAQO, muHepanbHble ypobpe-
HIS OCTaHYTCA OCHOBHBIM CPECTBOM MHTEHCH(UKAIVM IIPOU3BOJCTBA
IPOAYKTOB HuUTaHusA Ha Ompkaiimue 30-50 mer. OneHka norpe6neHus
MUHepaIbHbIX yHoOpeHuit B 2050 ropgy mpesbimaer 320 mian.T NPK.
KcraTtu, o oleHKaM JpyTMX 3KCIIepTOB MMeHHO K 2050 rofy M3sMeHeHMe
K/IJMaTa IIOBBICUT PUCK IPOJOBOJIBCTBEHHON HECTaOMIBHOCTY B Mupe
mo 20%. B Poccuiickoit ®Penepanyy npousBogutcsa 20 MIH.T MUHEpab-
HBIX yHOOpeHMII B IepecyeTe Ha IMTATeNbHbIe BELIECTBA, YTO COCTABIISET
10% MMpoOBOro IpPOM3BOACTBA, OFHAKO BHYTPEHHEE MCIOIb30BaHUE
He npesbimaeT 3 MaH.T. NPK.

ITpu ceropHsLIHEM YpOBHE OOECIHEYEHHOCTV CeIbCKUX TOBapO-
[IPOM3BOAMTEIENl  MaTepyaabHO-TEXHUYECKMMHU  pecypcamy, Oosblias
4acTb YpOXKas CeIbCKOXO3SICTBEHHBIX KYIbTYp (GOpMMpyeTcst 3a CYér
MOOMIM3aLMM 3aIIacOB MOYBEHHOIO IUIONOPOAMs 6e3 afjeKBaTHON KOM-
IeHCAl/Y BBIHOCUMMBIX 3/IEMEHTOB NUTaHNs, IPEBBIIIANIINX B LIeJIOM psAfie
Cly4aeB yPOBEHDb UX BHECEHU:A C yHOOpeHusAMM B 2-3 pas. ITO IPUBOJUT
K OTPUI[ATeIbHOMY Ga/IaHCy IMTATeNbHBIX BELIeCTB U IyMyca B II0YBE U CO3-
JAET yCmoBUA [ YCUIEHUsA [erpajaljiOHHBIX IIPOLeCCOB, a 3HA4YUT
YBEIMYMBAET PUCKM HEBBINOJIHEHMA 3afad, ONPeNeHHbIX [JJOKTpMHOM
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IIPOJOBOJILCTBEHHOII Oe3omacHocTH. B Hacrosmee Bpems 36,4 MIIH. ra
IaXOTHBIX 3eMenb (31%) VIMEIOT IOBBINIEHHYIO KJMCIOTHOCTb, 55 MJIH. ra
(46%) - HM3KOe cofeprKaHMe TymMyca, 25 MJIH. ra (22%) — HU3KOe CofiepKa-
Hue nofBIbKHOro Qocdopa u 11,5 miuH. ra (10%) — HU3KOe copep)KaHue
HOJBVYKHOTO KajIuA.

bananc nuTarenbHBIX BeLECTB B I[€JIOM IIO CTPaHe OCTAeTCA KaK U
BCe IpefUIeCTBYIoMme 25 JeT CTa0WIbHO OTPULIATEIbHBIM. JTO HEYNUBU-
Te/IbHO, TaK KaK TONABKO C YpOXKaeM 3€pHOBBIX KynbTyp B 2017 ropy
6110 BhIHeceHo Gornee 9,5 MiaH.T NPK (¢ y4éTtoM OCHOBHOI U 1O6OYHOI
[POAYKLMM), a B HblHemHeM ropy — 7,5 miaH.T. NPK. Bueceno e mop
3€pHOBBIE KY/IbTYpPbI HeMHOro 6oee 1 mnH.T NPK.

AKTUBHBIII 9KCIIOPT 3€pHa B IIOC/IefIHEe NeCATUIETIIE U €Tr0 Ipefi-
IHoJIaraeMoe YBeIMYeHNe B OIVDKaIell epCIeKTUBE C IO3ULINY arpOXUMUN
O3HAYaeT TPAHCTPAHMYHBIA II€PEHOC IMUTATEbHBIX BELIECTB JIOIOTHM-
Te/IbHO K CIOKMBILIEMYCs MEXKPETMOHA/IbHOMY II€PEHOCY BHYTPM CTPaHbL
IIpn ypoBHe exeromHoro sxkcrnopra B 30 - 35 MJIH.T 3epHa Ipefenbl CTPaHbl
HOKN/IAIOT IOPAAKA 1 MJIH.T IMTaTeIbHBIX BEIECTB, a IpK 9Kcropre 50 MJIH.T
3epHa TPAaHCIpaHMYHbII IepeHoc npesbicutT 1,5 mnH.T NPK. 310 cnegyer
YIUTBIBATh IpYU pa3paboTKe Mep IOCYJAapCTBEHHON IOfICP>KKU CENTbCKMX
TOBAPOIPOU3BOANUTENIEI.

OCHOBHBIM YCTIOBMEM CTaOMIBHOTO PasBUTH arpoIPOMBIIITIEHHOTO
KoMIUIekca Poccuy m peleHus 3afad IPOJOBOTIbCTBEHHON 6e30I1acCHOCTU
ABJIAETCS COXpaHeHNe, BOCIPOM3BOJICTBO 1 PallMOHATIbHOE UCIIOIb30BaHMe
IIOYBEHHOTO IIOfOPOAMSA 3€MeNb CEeIbCKOXO3AMCTBEHHOIO Ha3HaYeHMA.
[TouyBeHHOE IIOKOPOAME COCTAB/AET OCOOYI0 IPOVM3BOJCTBEHHYIO CUITY
3eM/IM, CYILIeCTBEHHO BIUAIYI0 Ha IPOU3BOAUTENbHOCTD TPYAa B 3eMe-
memuy M ce0ecTOMMOCTb pacTeHyueBoAdYecKoil npopykuym. CoxpaHeHue
7 BOCIIPOM3BOJICTBO IUIOZOPOAMSA IIOYB  CEIbCKOXO3AVCTBEHHBIX YTOIUI
SIBISIETCS €CTECTBEHHBIM YC/IOBYMEM MHTEHCUUKALIUY 3eMIefeNus, CIoco6-
CTBYET POCTY YPOXKallHOCTU C€TbCKOXO3AMCTBEHHBIX KY/IBTYP, yBEINYMBaeT
LIEHHOCTb 3€MJIU, UMEET BaKHOE IPMPOJIOOXPAHHOE 3HAUEHME.

S deKkTUBHOCTD PYHKIMOHNPOBAHNUA arpOIpPOLOBOILCTBEHHOTO KOM-
IUIeKca, Kak JI000il MHOTOOTpAac/lIeBON IIOJCUCTEMBl 3KOHOMMKM, BO
MHOIOM 3aBUCUT OT CTPYKTYpBI IIPOM3BOACTBA M COQaHCUPOBAHHOCTYU
MEXOTpac/eBbIX NOTOKOB pecypcoB. Passurme AIIK B cpemHecpovHOIt
HepcrekTBe (C/IeOBaTeNbHO, M pellleHue KOMIUIeKca 3ajad IIPOfo-
BOJIbCTBEHHOII 0€30IIaCHOCTI) MOXKET OBITb Peaq30BaHO IO Pas3/MIHBIM
crieHapysM. OLieHKa TOTpeOHOCT B MaTepUaIbHO-TEXHUYIECKUX pecypcax, B
HIepPBYIO OYepelb IOTPeOHOCTb B MIHEPA/IbHBIX YEOOPEeHUAX, 1A peau3aiyn
cueHapues paseutuss AITK 1o cymecTBy mpepmonaraeT paspaboTKy
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MEXXOTPAC/IeBOro IIPOTHO3a IIPOM3BOACTBA 3€pHA, KOPMOB U IPOLYKIINI
JKMBOTHOBOJCTBA C YyYE€TOM Ha/IM4IMA U CTPYKTYPbl 3€MEJIbHBIX PECYPCOB,
AVMHAMUKY TOYBEHHOTO IUIOAOPOAUA M TEXHOJNOTMYECKOTO IIOTEeHIIMasa
Ce/IbCKOTO XO03slicTBa. B Tab1. 1 mpuBeneHbl OLICHKM IIOTPEOHOCTM B MU-
HE€pa/JIbHbIX YI[O6PCHI/I5{X Ha NE€pPCHEKTUBY MOJIAd 3 COE€HAapNEB Pa3BUTUA
CeTbCKOXO03A/ICTBEHHOTO TIPOM3BOJICTBA.

1. OueHka nompebHocmu 3emnedenusi Poccutickol ®@edepayuu
8 MUHeparsibHbIX yOOBPEHUSIX MpU Pas3uYHbIX CUeHapusix passumusi
CerlbCKOX035icMBeHHO20 rpou3sodcmea

Banogbiyi | [10Tpe6HOCTb B MUHEpanbHbIX yaoo6peHusix,

CueHapun cbop MnH.T. NPK
passuTns AMK sepHa, a30THble dpoccpop- KanuiiHble | Bcero
MIH.T Hble
WHEPLNOHHbIN 100 - 105 1,4 1,4 1,4 4.2
0a30BbIl 120 - 125 2,8 2.1 2,1 7,0
ontumucTudeckun | 145 - 150 3,2 2,1 2,1 7,4

AHanus COBpEMEHHOTO COCTOSAHMA ¥ BO3MOXKHBIX ClieHapyeB Pa3sBUTHUA
Ce/IbCKOXO3SIICTBEHHOTO IIPOM3BOACTBA IIOATBEP)KAaeT HEOOXOZMMOCTD
IIPOBeJIeHNs] KOMIIIEKCA arpOXMMIYECKIX MepOIIPUATHUIL, 06ecrednBalomnX
MTOBBILIEHNE ITOJOP OV ITIOYB 3EMEJIb CETbCKOX03ANCTBEHHOIO HA3HAYEH N,
a TakKe yiIydllleHMe OOIIell 9KOMIOTMYECKOI OOCTAHOBKM B PerMOHAX
VHTEHCUBHOI'O arpapHOro NPOM3BOACTBA.

Peanusanus mepcneKTUBBI YCTOMYMBOIO Pa3BUTHUA CEIbCKOTO XO3Mi-
CTBa, 00eCIeYnBaOIero IPOROBONIbCTBEHHYIO 6e30IMaCHOCTh CTPaHbI
M BBIXOfI Ha MMPOBbIE PBIHKM IIPOJIOBONBCTBUA, BO3MOXKHA TOJIBKO IIPK
VCIONb30BAHM HOBEMIIMX [OCTVDKEHMI HAyKHM, B TOM 4YHUCIE€ M arpo-
XUMMUM. ATPOXMMMYECKON HAyKOM M IPAKTMKONM IIE€PENOBBIX XO3ANCTB
paspaboTaHbl KOHKpeTHbIe CUCTEMbI YOOpeHMil, KOTOpble 00eCIeqNBaloT
KaK YIpaBJeHNME MPOAYKIMOHHBIM IIPOLIECCOM CelTbCKOXO3AMCTBEHHbIX
Ky/IBTYp B arpolleH03aX, TaK M PerylIXpoBaHNEe KPyroBOpPOTa 3JIEMEHTOB
MUHepPabHOTO IMTaHUA B arpoyanmadrax.

OpHMM M3 B@KHBIX YC/IOBUII IIOy4eHMS IUIAHMPYEMBIX YpOXKaeB
BBICOKOTO KayecTBa K I[€/I€EHaIIPAaB/IEHHOIO IOBBINIEHNUA IIOJOPOAUA I104B
SABIIACTCA IIPYMEHEeHMe YHOOpEeHMII C y4eTOM OCOOEHHOCTell KOHKpeT-
HOTO TO/IsI, OMOMIOIMYeCKUX OCOOEHHOCTEN KyIbTYp M JAPYIMX YCIOBMIL.
CyllecTBEeHHBIM pe3epBOM  YBEIMYEHUA IPOM3BOACTBA  IPOAYKIUNI
B PacTeHNEBOACTBEe sABAETCHA IIOBBIIIEHME OKYIIAeMOCTU YHOOpeHuii,
KOTOpas B CBOK OYEPENb 3aBUCUT OT O3 M COOTHOIIEHMII IMUTATETbHBIX
BeILeCTB, CPOKOB I CIIOCOOOB BHECEHYISI B ITOYBY.
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OcHoBHOIT MHGOPMALMOHHON 643011 I pa3paboTKM peKOMEeHIALNIT
SBJIAIOTCS  JINTETIbHBIE OIBITBI € YAOOpeHMsAMM, IIPOBOJUMBIMU IO
nporpamMam leorpadmueckoit cetu. Tak B IIUTeIbHOM OIbITE Ha
LleHTpa/bHOI ONBITHOM CTAHLMY HAIIero VHCTUTYTAa U3Y4aloTCA BINA-
HIle B3aUMOJEICTBMS YROOPEHMII, XMMUIECKNX METUOPAHTOB U CPEHCTB
3al[UTBl PAcTeHU)I Ha IPOAYKTUBHOCTb CEBOOOOPOTA, OKYIIAeMOCThb
yHOOpeHMII ¥ YpOBEHb IIOYBEHHOIO IUIOIOPOAVS. Pe3ylIbTaTbl 9TOrO
OIBITA IIOKA3bIBAIOT, YTO OITMMAaJbHOE COYETAHME MUHEPAIbHBIX W
OpPraHMYecKUX YHOOpeHMIl C peryasaTopaMyu pocTa pacTeHWil, repb6u-
mupaMy M QYHIMOUAAMM OpU  COOMIONEHNUM arpOTeXHVKM II03BOJISIET
HOCTUYb Ha NEPHOBO-IIOA3OMUCTON TSKETOCYIIMHUCTON II0YBE YpOXKaii-
HOCTYM O3MMOJl HIIEHUIBI Ha YpoBHe 5-6 T/ra, a B OTHEIbHbIE TOMbI,
O/1aronpuATHBIE II0 IOTOJHBIM YCIOBUAM, O 8-9 T/ra. KommekcHoe
IpUMeHeHMe YHoOpeHMil ¥ CPefcTB 3alUThl PAaCTEHWiT II03BOJIVIIO
obecrreunts okymaemocts 1 xr NPK 9-10 kr sepua. Ho rmaBHoe, mpu
3TOM ofecledeHa IO3UTYMBHAS [OMHAMUKA IIOKasaTe/leil IIOYBEHHOTO
wiofopoxus. 3a 8 poranuil ceBoo60poTa ComepKaHyue TyMyca BBIPOCIO
Ha 20%, comepkaHme IMOABIDKHBIX GopM ¢ocdopa B MOYBE YBETUIUIOCH
B 3 pasa, a NOJBIKHOTO Kamma — B 7-8 pas. Pesynbrarel 310 OmbITa
HAIIAHO MOATBEPX/IAIOT, YTO COANaHCUPOBAaHHOE MMHEpPATbHOE MUTaHUe
pacTeHmii, IOffep)KaHMe I[TOYBEHHOTO IUIOFOPOAVs ¥ 6IaronpusTHOrO
(UTOCAaHUTAPHOIO COCTOSAHMA IIOYB U IIOCEBOB  CEIbCKOXO3ACTBEH-
HBIX KY/JIBTYP BO3MOXKHO TOJIBKO IIPYM MHTETPUPOBAHHOM IIPUMEHEHUN
MJHEPaIbHBIX YHOOpeHMI, MeCTULUJOB U HAPYIMX CPefcTB XMMU3ALUU
B paMKaX Hay4HO 00OCHOBAHHBIX CEBOOOOPOTOB.

O6o061ieHne MaTepuanoB OMBITOB leorpadmyeckoit ceTu IMO3BOINUIO
OLIeHUTDb 3P PEeKTUBHOCTh INPUMEHEHNUA a30THBIX YHOOpPEHMII MOf 03UMYIO
HIIEHUIY B 3aBUCUMOCTY OT CTeIIeHV OKY/IbTYPEHHOCTH Iojeil. B xagect-
Be IpyuMepa B TaOl. 2 IpUBENEHDBl JaHHble IO BIMAHUIO YPOBHS 0bec-
HEeYeHHOCTM II0YB  IOABIDKHBIM  (ochopom Ha 3¢ deKTUBHOCTD
BO3PACTAOIIVX [I03 a30THBIX YHOOpEHWUI B 3BeHe CeBOOOOPOTA [IUTE/Ib-
Horo omnbiTa Ha IIOC BHMM arpoxumun.

O606uienre MaTepuanoB OGOMBIIO COBOKYIIHOCTY OIBITOB IIOKA3aso,
YTO arpoXMMUYecKye CBOJICTBA IOYB OKa3bIBAIOT CYLIECTBEHHOE BIUAHUE
Ha O9KOHOMMYECKYI0 9(eKTMBHOCTb [eiCTBUSA a30THBIX YROOpeHMIL.
IToBbllleHMe comep>KaHNsI HOABYKHBIX ¢popM docdopa u Kamusa B HOYBAX,
a TaKKe CHIDKEHNUe MX KUCTOTHOCTM OKAa3bIBAIOT IOJIOKUTEIbHOE BIIA-
HUe Ha OKYIIaeMOCTb 3aTpaT, CBA3aHHBIX C IIPMMEHEHMEM a30THBIX
ymoOpennmit. PasHuija B OKYIaeMOCTM a30THBIX YHOOpeHuit npubaBKoit
ypoXas Ha IOYBAaX C ONTVMAJIbHBIMM arpOXMMMYECKVIMU CBOJCTBAMU
B 1,5 pasa Bblllle II0 CPaBHEHUIO C IIOYBAMU, KOTOpbIE XapaKTepPU3YIOTCS
HUBKUM cofiep>kaHyeM (ocdopa, Kamus U KUCTION peaKLyueil Cpefbl.
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2. BnusiHue ypoeHsi obecrieueHHOCmMu no4ebi nod8uXXHbIM ¢hoCchopom
Ha aghghekmusHoCcmMb a3omHbIx yoobpeHul

Josa CopepxaHve nogsmkHOro gocdopa B noyse, Mr/kr

s 0-50 50 - 70 70 - 100 100 - 150

doHe Ypoxan- | Okyna- | Ypoxan- | Okyna- | Ypoxan- | Okyna- | Ypoxan- | Okyna-

PGOKGO, HOCTb €MOCTb HOCTb, €MOCTb, HOCTb, €MOCTb, HOCTb, €MOCTb,

krN/ra uras.e. | kr/krN | u/ras.e. | kr/krN | u/ras.e. | «kr/krN ura 3.e. Kr/krN
0 15,5 17,1 22,2 26,4

60 22,0 10,8 24,8 12,8 29,1 11,5 35,2 14,7
90 251 10,7 29,0 13,2 33,7 12,8 39,3 14,3
120 24,9 7,8 31,6 12,1 36,7 12,1 44,0 14,7
150 22,6 4,7 30,0 8,6 38,3 10,7 46,2 13,2

[Tpn perueHun 3amad NIPOJOBOIBCTBEHHOI 0€30MACHOCTM HEeOOXOMu-
MO YYMTBIBaTh CYLIECTBEHHYIO 3aBUCUMOCTb PE3y/IbTaTOB JeATETbHOCTHU
Ce/IbCKOXO3SVICTBEHHBIX IPENUPUATUIL OT PUCKOB, CBA3aHHBIX C He-
O/1aroNpUATHBIMY TIOTOJHBIMM YCTIOBUAMMU. Bo MHOrux permonax Poccunm
KIMMAaTI4YecKle ¥ IIOrOfHbIe YCIOBUSA OKa3bIBAIOT OIpefe/isiollee BIUAHIE
Ha YPOXKAHOCTb CEIbCKOXO3SIICTBEHHBIX KYIBTYp M €ro KadecTBO,
3¢ (eKTUBHOCTD yHOOpeHUi U 3aTpaTbl Ha IIPOU3BOJCTBO PaCTEHUEBOJ-
yeckoil mpopyKuyn. ITpomoBONIbCTBeHHAs 0€30IACHOCTb CTPAHbI OIpe-
IeTsieTCsl CTaOUIbHOCTBIO IPOM3BOLCTBA OCHOBHBIX CEIbCKOXO035/ICTBEHHBIX
KY/IBTYP, B IIEPBYIO OUepelib — 3epHa, KOTOpasi, KaK II0Ka3bIBaeT MHOTOJIe THIII
OIBIT, CYLIECTBEHHO 3aBMCUT OT KamMmara. Halmomaemoe yBemudeHue
KIMMaTUYIeCKO/l M3MEHUMBOCTU YPOXKAHOCTM B OIIPENeNIeHHON Mepe
HecTabuImM3NpyeT CeNbCKOXO3A/ICTBEHHOE IPOMU3BOJICTBO, YMEHBINAET ero
YCTOIYMBOCTD ¥ SKOHOMUYECKYIO 9 (EeKTUBHOCTb.

ArpoxyMust MIIET MyTH NPOTUBOREHCTBMS KIMMATUYECKMM PpIUCKaM
IIyTeM LieJIeHalpaB/IeHHO MOAM(QUKALMK CUCTeM YHROOpeHus KOHKpeT-
HBIX KY/JIBTYP WIN Lie/IbIX CeBO060poTOB. IloneBble onbIThl [eorpaduueckoit
CeT TOKasamy, 4YTO IIOTOJHO-KIMMATU4YeCKMe YCIOBUS —OKAa3bIBAIOT
6onbuioe BausAHMe Ha 3¢ ¢eKTMBHOCTb ymoOpeHui. K kmmMarmdeckum
ycnoBusM, onpenensouyM 3P QPeKTUBHOCTh  yAOOpeHmit, OTHOCATCS:
CyMMa aKTVUBHBIX TEMIIEPATyp, CPOKM HACTYIUICHUS BECEHHUX M OCEHHUX
3aMOpPO3KOB, KOJIMYECTBO ¥ pacIpefie/ieHlie B TeueHMe Tofja OCAIKOB I
B/Iar000ECIICYCHHOCTb II0YB OCHOBHBIX PETMOHOB CTPAHBI. YCTaHOBJIEHA
3aBUCUMOCTD OKYIIAeMOCTY MIHEPAJIbHBIX YH0OpeHIIT Ha ITOCeBaX 3€PHOBBIX
KyIbTYP B Pa3HbIX arpoKJIMMaruyeckmx ycnoBuax. OHa M3MeHsSeTcs OT
5,6 kr 3epra Ha 1 kr NPK (HegmocTaTrouHOe yBIakKHeHMe, M3OBITOYHAS
obecriedyeHHOCTD TemioM) A0 10,4 kr sepHa Ha 1 xr NPK (omTrmasnbHBbIi

39



yPOBeHb yBIa)KHEHVS 1 TeIUIa) IpU HMU3KUX fo3ax ypoopennit (N30P30K30)
n oT 2,6 1o 1,4 kr sepHa Ha 1 xr NPK mpy BBICOKMX [03aX yROOpeHMIt
(N120P120K120).

YBenuueHue BaJOBBIX COOPOB 3epHA ABJIACTCA ONHOM M3 OCHOBHBIX
3a/ja4 CebCKOXO3ANCTBEHHOTO MPOM3BOJCTBA, OJHAKO IIPM 3TOM He MeHee
Ba)XHOE€ 3HAYEHME MMeeT yNy4dlleHMe KauyeCTBEHHDBIX II0KasaTe/lell 3epHa.
B mocnepHee fecsATuieTe POCT BaJOBBIX COOPOB 3epHA COIPOBOX[ACTCS
CHIVDKEHMEM €T0 KaueCTBa, YTO HETaTMBHO BIMAET Ha 9KCIIOPTHBII ITOTEHII AL

KauecTBO 3epHa 3aBUCHMT OT MHOIMX (DAaKTOPOB — IIOTOHBIX M
arpoTeXHMYeCKMX. MeTeoponornyeckue yclnoBus BETETALMOHHOTO CE30Ha,
COCTOsIHJIe IOYBEHHOTO IIONOPOANsA, COPTOBbIe 0COOEHHOCTH, TEXHOMOTH
BO3JIC/IBIBAHNA KY/NbTYPBI, CTeIleHb HOBPEXAEHMA PACTeHUI OONe3sHAMNU
U BpemuTe/sIMU U Apyrye (GakTopbl [ECTBYIOT B CIIOKHOM KOMIDIEKCE,
U BbIUTIEHEHME POIM KaXOTO M3 HMUX CBA3AHO CO 3HAYMTETbHBIMU
TPYBHOCTAMU. MeXIy TeM, I CeNbCKOXO3AMCTBEHHOIO IPOM3BOJCTBA
BOXHO YCTAaHOBMTD, KaKle MMEHHO YC/IOBMA ONPENENAT CHVDKEHME
KayecTBa IOMY4aeMoOll NPOAYKLMM M YTO MOXKHO CHeNarb i Ocnabie-
HJI OTPMIATENbHOTO BIMAHMA HEraTVMBHBIX (AKTOPOB ITyTeM MCIOIb30-
BaHVA JOCTVDKEHNII COBPEMEHHOM arpOXMMUMN.

Tax, psAn BaKHBIX KaueCTBEHHBIX IOKasaTeslell 3epHa KaK CofepsKaHue
OenKa, KONMMYECTBO M KayeCTBO K/IEIKOBMHBI, HAXOAMUTCSA B OYEHb TECHOI
3aBUCUMOCTY OT BJIATOOOECIICYEHHOCT! IIepuofia BereTaluyl IIHICHUIBL.
IToBbillIeHHOE YBNa)KHEHME TIPUBOAUT K IIOHVDKEHHOMY COJiep>KaHMIO
IIPOTENHA, 11, HA00OPOT, B TO/bI C 3aCYLIINBBIM BereTAIVIOHHBIM I1ePHUOJIOM
OTMEYaeTCsl ero BBICOKOE cofiepykaHue. [onpl, OaronpuATHble AL HaauBa
U HOJYYeHUS 3€PHA C BBICOKMM aOCOTIOTHBIM BECOM, KaK IPaBUJIO, JAIOT
HIM3KOe COfiep)KaHne OeNKOBBIX BEIeCTB. 3aBMCHMOCTL COAEPKaHMUA
K/IEIKOBUHBI B MYK€ OT METEOPOJIOTMYECKMX YCIOBUII IPUMEPHO TaKasd
e, KaK U /I NPOTEVHA. YIydlleHMe BIaro00ecIeueHHOCTH PpacTeHMIt
6rarojapsi IOBBIIICHHOMY KOJMYECTBY OCAaJKOB MM OCTA0JIeHMI0 Ha-
IPsDKEHHOCTY TpaHCIMpanuy (IIOHVDKeHHAsl TeMIepaTypa ) HOBBIIICHHASA
BIQXXHOCTb BO3[yXa) IPMBOAAT K yXYAUIEHMIO KadeCcTBa 3€pHa 3a CUET
IIOHVDKEHHOTO  COflep>KaHMsA KJIeliKoBuMHBL. B ombiTax leorpadudeckoit
CeTV YCTAHOBJIEHO, YTO a30THble YHOOpeHNs, IOBBIMIAS COHEpIKaHMe
K/Ie/IKOBMHBI, BAMAIOT Ha €€ Ka4eCTBO MO-Pa3sHOMY B 3aBMICUMOCTH OT COpTa
M CONYTCTBYIOUIMX IIOTOJHBIX YCIOBUI B IIEPUOJ, Ha/lMBa, CO3PEBAHMUA U
y60pKkn 3epHa. B ycloBuUAX MOBBIIEHHOI TeMIIepaTyphbl U HEIOCTATKa BIIArK
Ka4yecTBO 3€pHA, BBIPALICHHOTO C IPUMEHEHMEM YAOOpeHuil 1o cpaBHe-
HMIO C KOHTPOJbHBIM (6e3 ymoOpeHWil) ymydllaeTcs; IpU CO3PEBAHUM U
ybopke B JOKIIMBOM TOAY — YXyAIIAeTCsA, a B psfie CIydaeB OocTaeTcs 6e3
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nsmenenns1. Pocpopusie ynobpeHus Ha GoHe FOCTATOUHOTO COREPI)KAHMUS
a30Ta MOT'YT CYILL,eCTBEHHO IOBBICUTH COIEp>KaHIe Oe/Ika B pacTeHISIX 1 3epHe.
Beicokast BIaKHOCTb, 0becreuyyBaioias I[IOBBILIEHHBIE YPOXKay, OOBIYHO
BefleT K CHIDKEHUIO OEIKOBOCTY 3€pHA J, CIEfOBAaTE/IbHO, €ro IVIIEBOI
neHHocTu. Ecm ¢ yBenudeHMeM BIQXXHOCTY HOBBICUTb YPOBEHb ITATAHUS
pacTeHMiI a30TOM, TO MO>KHO TIPERYIPESUTh CHIDKeHIe OETKOBOCTI 3epHa
Ia)ke IIPU Pe3KOM yBenndeHnu ypoxkas. Hanbosee pannoHanrbHbIM METOLOM
UCIIO/Ib30BaHMsI a30THBIX YROOpeHMII sAB/sAETCSA UX APOOHOe BHeCeHMe IO
pe3y/nbTaTaM OYBEHHOI U PaCTUTENbHOI AMATHOCTIKIL.
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Vicnonb3oBannue MeToga nusoTonHoi mapukanmuu (1°N)
IpU M3yYE€HNN OTOKOB a30Ta B arPOIEHO3aX

3asanun A.A.

Bcepoccuitickuii Hay4HO-UCcn1e006amenbcKuti UHCHUMYm
azpoxumuu um. [.H. IIpanuwnuxosa, Mockea

Abrorennass u OuoreHHas TpaHchopManMs COeIVHEHMIT a30Ta
OCYIIeCTB/ISAETCS B JKMBON, TBEpOil, XXUJKOM ¥ Ta3oBoil (hasaX IIOYBBI
MHOXXeCTBOM XMMMUYECKNX, (GU3NMYECKMX U OMOIOTMYECKMX IPOLeCCOB,
KOHTPOJIMPYeMbIX BHYTPEHHUMM ¥ BHEUTHMMM, IPUPOTHBIMYU M aHTPOIIO-
reHHbIMM (akTopaMy. A30T KaK ¥ YIJIEpOJ SABJIAETCA TeOXUMUYECKUM
aKKyMY/IATOPOM COJIHEYHOIl 3HEepIUM, €r0 COeNVHEHMS BXOHAT B COCTaB
OpPraHMYecKOTo BellecTBa MOYBbL. LIMKIT a3oTa B MOYBe XapaKTepU3yeTCs
IIOCTOSIHHO JIeJICTBYIOLMMY MUHEPaIN3alIOHHO-MMMOOM/IN3AI[IOHHBIMM
IpoleccaMy B3alIMOIIEpPeXOofia MIMHEPAJIbHOTO a30Ta B OpraHudecKue
asoTcofiepKalne CoefMHeHuss 1 obpatHO. BsammopeiicTBue 3THX IPO-
1IeCCOB OIpefie/iieT HAIPaB/IeHHOCTb ITOTOKOB a30Ta B arpodKOCHCTEMe.
OKojoruzanysa 3emiefieNus onpefeneHa IPUOPUTETHLIM HaIlpaBIeHUEM B
Crparerny HayJHO-TEeXHONOTMYecKoro passutusa Poccuiickoit Oemepannn.
B coBpeMHeHHOII arpOXMMIM IIPOMU3OIIIO BULOU3MEHEHNE TPAAUIIVIOHHBIX
) yCTaHOBJICHJ/E HOBBIX IIPMOPUTETOB, paclIMpeHMe 4MCIa KPUTEpUeB,
[I0 KOTOPbIM OLeHUBAeTCs1 3PQPeKTUBHOCTb NpUMEHEHNs YROOpeHMIL.
3HaHNe NOTOKOB a30Ta IIO3BOJIAET OLIEHUTb PeXVUM (PYHKIMOHAPOBHUA
arpo3KOCUCTEMBI.

MuHepanu3oBaHHBI B IIpoliecce BeTeTalU CeTbCKOXO3AMCTBEHHBIX
pacTeHuit a30t no4Bbl (M) ABIIAETCA «BXOLOM» BElljeCTBA B CUCTEMY «II0YBa-
pacTeHue». B To >xe BpeMs HeTTo-MMHepam3oBaHHbI azoT (H-M) cryxur
«BBIXOJIOM», & <BO3BPATOM Ha BBIXOJIe» SIBIISIETCS PEMMMOOMIN30BaHHBII a30T
(PN). YcroitunBocTh cucteMbl obecreunBaeTcsi Bo3BparoM 50% BelecTBa,
[PV KOTOPOM OHa IPUO/IVDKAETCS K COCTOSHIUIO 9KOJIOTMYECKOI0 paBHOBECHS.
VIHTerpanbHBIM  IOKasaTesieM  (DYHKIMOHMPOBAHMS — arpO3KOCUCTEMBI
apnserca orHomeHne H-M:PV, xapakrepusyollee COOTHOIIEHME MEXIY
[IOTOKaMJ a30Ta, HAIIPABIEHHBIMI B FeT€PO — U aBTOTPOQHBII LIMKIIBL.

ITokasarensaMu 3KOIOTMYECKOI YCTONYMBOCTY ArPO3KOCUCTEM ABIIAIOTCA
orHowenusa H-M:PUV u PU:M, xapakTepusymoliye COOTHOLIEHUE MEXAY
[IOTOKaMJl a30Ta, HAIIPAB/IEHHBIMU B reTepo-u aBTOTPOQHBIN LMK/l Yem
Bbillle cooTHomeHne H-M:PUM u Huke s3HayeHue oTHomeHus PVI:M tem
CUCTEMA MEHee YCTONYNBA.
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IKOIOr0-arpoOXMMMYECKas CTpaTerus ONTUMM3ALMM A30THOTO INUTa-
HUA PacTeHMIl NPEeNyCMaTPUMBAEeT IIONyY€HME BBICOKMX MU YCTOMYMBBIX
Ha IPOTSDKEHUM [IUTEIBHOTO BPEMEHM YPOJKA€B, IOBBILIEHME KadyecTBa
OPOAYKLUMY, COKpallleHMe YAENbHBIX 3aTpaT MUTATENbHBIX BEILIECTB
ymoOpeHmii ¥ 1O4YBBl Ha (OpMMpOBaHUE YpOXKas, MUHMMU3ALUIO
YEOOPHUTENbHOI HArPY3KYM Ha KOMIIOHEHTBI arPO3KOCUCTEMBI.

HampaB/ieHHOCTb IOTOKOB a30Ta MOXKET OBITh JJOCTOBEPHO OILlCHEHA
C JMCIIONb30BaHMeM CTabunbHOro msoroma asora. VccnemoBanusa ¢ PN B
arpoxuMmy ObUIM Hadarbl B 50 rogax, MOCTUITIM CBOEro paccera B 70-
80 ropmpl IpOIIZIOTO BeKa. B cOBpeMEHHON arpoxmmmm, K COXKaJeHUI,
OHI COKPAaTWINCDh IO PAJYy M3BECTHBIX IpuumH. Bmecre ¢ Tem, Bo BHUN
arpoxymuy um. JI.H. IIpAHMInHNKOBa McciefoBanus, KOTOpbIe B CBOE BpeMs
nopjep>xupain akazieMuk B.I. Munees, npopomkarTca. IIpuBoxxy HeKoTOpbIe
Pe3y/IbTaThl, II0JIyY€HHbIE 3a ITOC/IEHIE TOJbL.

C 130TONOM a30Ta YCTAaHOBJIEHO, YTO Ha JIEPHOBO-IIO/I30/IMCTON I10YBE
B II0JIEBOM CeBOOOOPOTe 6060BO-3/1aKOBbIe TPABbI JIy4Ullle MCIOb3YIOT a30T
ymoOpeHus, Oonblile ero 3aKperuisgeTcs B IOYBe 1M MeHblIe TepseTcs II0
CPaBHEHVIO C 3¢€PHOBBIMIU KYIbTypaMy (03VMMas poXb, 0Bec, suMeHb). [Ipn
JIOKaJIbHOM BHECEHMM a30THBIX YHOOpeHMIl KYIbTyphbl ceBoobopoTa B 1,2 -
3 pasa 6omblle MCONB3YIOT “N II0 CpaBHEHMIO C PasOPOCHBIM CIIOCOOOM.
[Tpuarom B 1,3 - 1,7 pasa Bo3pacTraeT 3aKpeIieHe a30Ta yI0OpeHus B [I04YBe
n B 1,3-2 pasa cHIDKAOTCA noTepu. BMecTe ¢ TeM JOKanmsanyusA a3soTHBIX
yEoOpeHuit ycumBaeT MUHepanu3aio IOYBeHHOro a3oTa u B 1,1 - 1,4 pasa
HOBBIIIAET €ro MoTpedIeHne pacTeHnAMI. bonee s ek TMBHO TOKaIM3aLs
A30THBIX YHOOPEHNIT CHIDKAeT IMOTepP) a30Ta B NPUBOLOPA3LENBHON YacTu
CKJIOHA, MEHDbIIIe — B HIDKHENl ero 4acTy, YTO HeOOXOIMMO yYUTBIBATh IIPU
arpo9KOIOTMYeCKOIt OLjeHKe 9 HeKTUBHOCTH MCIIONb30BAHS YEOOPeHMIL.

B nmorpe61seMoM a3oTe 371aKOBBIMIU KY/IbTYpaMU OCHOBHYIO oo (70 -
80% ot ob1iero a3oTa) 3aHMMaeT a30T IIOYBBL, TOTZIA KaK B OTpebIieMOM
asore 6000BBIMM pacTeHUAMMU (K/IeBep KPAaCHBII) Ha IO CUMOUOTIYEeCKOTO
asora npuxoputca 60 - 80%, Ha momro mouBeHHOro asora — 20-25%, a Ha
IOJII0 a30Ta yAobpennst TombKo 7 - 10%.

VIHTeHCMBHO Ipoliecchl MUHEpaNIM3aluy a30Ta IIOYBBI IIPOUCXOJAT B
CPefiHeN 9aCT! CK/IOHA IIPY BBIPAIMBAHNN SYMEHs, MEHEE NHTEHCUBHO — B
HIDKHEN YacTM CK/IOHA B IIOCEBaX 03MMOI1 pxku. O cTelneHn MUHepannsalnm
asoTa B IIOYBE CBUJETENbCTBYET TaK)K€ OTHOCUTEIbHASA BEIMYMHA HETTO-
muHepam3aunu (% oT oOmelt MuHepamusanuu). [Ipym BospmenbIBaHMM
3€PHOBBIX KYIBTYyp ROl HeTTo-MuHepammsaunyy (H-M) Bospacraer ot
IPUBOJOPa3/ie/IbHOI YacTu ¢ 82 - 84% mo 66-74% B BepXHell 4acTU CKIIOHA.
PenMMoOmIM3anys a3oTa MpoTeKaeT ¢ MUHUMAJIbHON CKOPOCTBIO B HIDKHEN
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YaCTV CKJIOHA TPV BBIPAIMBAHNUN O3MMOI PXKU U SIYMEHS [IpU pa3bpOCHOM
BHECEHMM a30THOro ypnobpenus. Ilpu j0KaJbHOM BHeceHUM YHOOpeHMil
YCUIMBAIOTCS IPOLIECCHI PEMMMOOMINM3ALMM a30Ta IIOYBBI IIOf, O3MMOIL
POXbI0 Ha BCeX 9/IeMEHTaX CKJIOHA, YTO CBSA3aHO C IPOJO/DKUTENbHOCTHIO
BereTaI[MI 3TO Ky/IbTYPBL.

CxrapIBalolyecs yC/IOBUA MUHepanu3anyy I0YBeHHOTO a30Ta Cylie-
CTBEHHO B/IMAIOT Ha 0Opa3oBaHue ra3000pasHbIX a30TUCTBIX COENUHEHMI
(untpuduxanus geHutpudbukanus). MakcuMaabHOe KOTMYECTBO MOYBEH-
HOTO a30Ta TepsIeTCs] B CPefiHell YacTy CKJIOHA TPV BBIPAILIVBAHUI O3MMOIT
PKU U STUMEHs, a B HIDKHE YacTy CKJIOHA — IIPY BbIpaliuBaHuy oBca. [Ipn
3TOM JIOKA/IM3alysl a30THOTO YROOpeHMs B 2 pasa CHIDKAaeT ra3o00pasHble
[OTepy a30Ta IIOYBBI IIPM BBIPAIMBAHNUM 3€PHOBBIX KY/IBTYp Ha BCeX
37IeMeHTaX CKJIOHA.

B mnoceBax MHOromeTHux 0000BO-3/1aKOBBIX TpPaB B KPYroBOPOT
BOBJIEKaeTCsl a30T arMocdepbl, YTO NPUBOAUT K CTPYKTYPHO-PYHK-
LIMOHAJIbHOII IIepecTpoiike B CHUCTeMe IIOYBa-pacTeHme. B ocHOBe 3TMX
M3MEHEHMIT JIKUT a30THbII OOMEH KaK BHYTPM KOMIIOHEHTOB CHCTEMBbI,
TaK U MeXJY HMMU, MHTEIPMPOBAHHBII IIOTOKAMM a30Ta yLOOpeHus, a30Ta
[OYBBI ¥ CUMOMOTMYECKOTO a30Ta, (QOPMUPYIOIIMMU TeTepOTPOQHBIIT
(BHYTPUIIOUBEHHBIIT) 1 aBTOTPOQHBII LIVKJIBL.

IToTpebreHMe CHMOMOTIYIECKOTO a30Ta TPaBaMU U €T0 MMMOOIN3aIns
B II0YBE CHIDKAETCA OT BEPXHEN K HIDKHEN YacTM CK/IOHA, TOIfla Kak
razoo6pasHble IOTepHU, HA0OOPOT, BO3PACTAIOT. B moTpebneHny pacTeHnamu,
3aKpeIIeHUY B IIOYBE 1 B Ia3000Pa3HBIX MOTEPAX CUMOMOTMYECKMIT a30T
3aHMMaeT OCHOBHYIO om0 (63 -69%). IIpn moxasbHOM BHECEHMM as30T-
HBIX yHoOpeHuit noTpednenne a3oTa arMocQepbl pacTeHUAMU BO3PacTaeT,
a ero MMMOOMIM3aIMs ¥ ra3000pasHble IOTEPY CYLIECTBEHHO CHYDKAIOTCS
I10 CPaBHEHMIO C Pa3OPOCHBIM CLIOCOOOM Ha BCEX 9/IeMEHTaX CK/IOHA.

Hanb6onee addekTuBHO Ha CHIDKEHME Ia3000pasHbIX IIOTEPb CHUM-
OMOTNYECKOTr0 a30Ta BJMsAET JTOKa/IbHOE IIPYIMEHeHVe a30THBIX yROOpeHuiL:
B BepXHEIl 4YacTU CKJIOHA IHOTepU CUMOMOTMYECKOrO a30Ta CHIDKAITCS
B 4 pasa, B HIDKHell 4acTu — B 1,9 pasa IO CpaBHEHMIO C PasOPOCHBIM
ciocobom. Ilpy BeIpamMBaHMM MHOTONETHNMX 600OBO-3/1aKOBBIX TpaB
BeMM4YMHa peuypKynaumu asora (PV:M) B 1,2-1,6 pasa Bbllle Ipu pas-
OpOCHOM IpUMEHEHMU a3OTHBIX ypgoOpeHwit u B 1,1-1,3 pasa — mpu
JIOKQJIbHOM II0 CPaBHEHMUIO C 3€pHOBBIMM Ky/IbTypaMu, 4TO obecreuu-
BaeT OONBIIYI0 YCTONYMBOCTD CUCTEME «II0YBa-pacTeHme». PeunpKymsaius
a30Ta II0j] TPaBaMU CHYDKAETCS OT BEPXHeJl 4acTU CKIOHA K HYDKHel, IIpu
JIOKa/IbHOM BHECEHMNU a30THBIX YHOOPEHWIT YCUMIMBAETCS PelMpKYIALus
asora B 1,1 - 1,2 pasa.
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ITokasarenp H-M:PW nop TpaBamm Ha 20-30% MeHblle, 4eM IIOf
3€PHOBBIMM KY/IBTypaMy, YTO CBUJETEIbCTBYeT 00 Oo/ee 9KOTOIMYecKOi
YCTOMYMBOCTU arpOCUCTEMBL. JTO JOCTUTAETCA 3a CYET JONOTHUTETbHOTO
MCMIOIb30BAHMS PACTEHUSAMHU CUMOMOTMYECKOTO a30Ta JM MEHBIINX ero
notepb Tnpu 3posum nousbl. CoortHomenne H-M:PVM Bospacraer ot
IpUBOJOPA3JeIbHON YacTU CKJIOHA K Ta/lbBery, TO €CTh WIET NajieHue
YCTOIYMBOCTY CUCTeMBl. JIOKamm3alysi a3OTHBIX YHOOpPEHMII CHIDKaeT
9TOT Mmokasarenb B 1,2-1,3 pasa mo cpaBHEHMIO C Pa3OPOCHBIM CIIOCO6OM
BHECEHMA.

3amac MUHEPaJIbHOTO a30Ta B arpOsKOCUCTEMaxX 3aBUCUT OT OOIIero
KO/IMYECTBA CBSI3AHHOTO a30Ta C OJHOM CTOPOHBI, a C Jpyroil — OT
aKTMBHOCTM MMKPOOPIaHM3MOB, YYacCTBYIOIIMX B PasIMYHbIX LMK/IaX
ero mpespauteHyus. CTPYKTypHble M3MeHEHUs B MUKpPOOOLleHO3e BIMs-
0T Ha IIPOLecCl MOOWIM3alMM M MMMOOWIM3ALMM as3oTa B IIOYBE.
ObecIieyeHHOCTD ITOYBBI AKTMBHBIM OPraHMYECK/M BellleCTBOM OIIpefen-
€TCsl KOMMYECTBOM ¥ Ka4eCTBOM PaCTUTE/IbHBIX OCTATKOB IIPENIIECTBYIO-
meit KynbTypbl. KonnyecTBO MMHEPAnbHOTO a30Ta B IOYBE B OCHOBHOM
3aBIUCUT 0T 000PaUNBAEMOCTI MUKPOOHOT 6110MacChl Mt MIHEPAIM3aL{IOHHOI
CIIOCOOHOCTY MUKPOOPraHM3MOB. B cBOI0 ouepenb pasMepbl acCUMUIALIAN
a3oTa OpPTaHMYECKOTO BELIECTBA MUKPOOPraHM3MaMM 3aBMCUT OT MHOIMX
¢dakTopoB 1 cocTaBnAT 12 - 80% OT BHECEHHOTO.
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PaguanoHHbI MOHUTOPHMHT CETbCKOX03AMCTBEHHBIX YTORUI
M arpoxXmMmyeckue acneKThbl CHMKeHUA 3arpsA3HeHNs I0YB

benoyc H.M., Illanoseanoe B.®., Cmonvcxuii E.B.

®I'bOY BO Bpanckuii I'AY, bpsarckas obnacmo

Apapust Ha YepHoObIIbCKOIT ADC, C €€ MOCIeNCTBUAMMY, BIMSIOIIMIA
IpsIMO WIM KOCBEHHO Ha BCe c(epbl HApOLHOTO XO3s/ICTBA, MOCTABIIIA
nepes HayKoil M IPaKTUKON PAf 3afiad 110 IPeOfioNIeHNI0 € IIOC/IefICTBUIL.
CymiecTBOBaHMe IIeJIOTO PETMOHA CBA3aHO C Pa3BUTUEM TEPPUTOPUN
3arpsI3HEHHOI! JOITOXKUBYLIUMU PaSIOHYKINJaMU.

Bpstackas o6macTb oKasanach camoit rpsisHoit B Poccuiickoit Demepariny,
KaK I10 IIJIOLIA/IM, TaK ¥ 110 KOMMYECTBY BBIIIABIIMX PaVIOHYK/INJOB.

B uncio Hanbostee mocTpafaBIINX MOIIAIN CEMb I0T0-3aa/[HBIX PAiIOHOB:
Topneesckuii, 3nbIHKOBCKMIL, Knumosckuii, Knnunoscknit, Kpacnoropcxuii,
HoBo3sbi6xoBckuit, CTapogyOcKuit 1 Tpu TOPOACKUX OKpyra: I. HoBO3bIOKOB,
r. Kimmuuet n . Crapopy6. 3aHuMaeMas 10ro-3amagHbIMY pajloHaMy IJIOIIANIb
cocrasysier 8373 km?, wn 24% TeppUTOPUM OONTACTIL.

Ha MoMeHT aBapuy B 30HaX 3arpsA3HEHN HaXoounoch 1393 HacesleHHBIX
IIYHKTOB C YMC/IEHHOCTbIO HacenmeHms 484,5 Toic. yenoBek (6omee 30% ot
o61ieit). B HacTosiee BpeMsi Ha MOCTPAfABIINX TEPPUTOPUAX HAXORUTCS
745 HaceleHHbIX IIYHKTAX, B KOTOPBIX NMPOXMBaeT 248,3 ThIC. YeTOBEK, UM
20,1% ot obuieit yncnennocty, u3 Hux 0,5% (6,6 ThIC. Yell.) )KUBYT B 30He
orcenmenus, 11,2 % (137,8 Tbic. 4en.) — B 30He C IPAaBOM Ha OTCETIEHME,
8,4% (103,9 ThIC. Yenl.) — B 30HE C JIBTOTHBIM COI[MAIbHO-9KOHOMIYECKIM
crarycoM. Peskoe cHipbkeHne 1o cpaBHeHuo ¢ 2010 rogom nony HaceneHuA
MIPOKMBAIOLIETO B 30HE OTCE/IEHNA U IOBBILUIEHMS NOMNU B 30HE C IIPaBOM
Ha OTCE/IEHNUsA CBA3aHO C IE€PEBOJIOM HEKOTOPBIX HACENEHHBIX ITYHKTOB
B 30HY ¢ 0O/iee HU3KVMM ypOBHEM 3arps3HEHMs COIVIACHO ITOCTaHOBJICHMUS
npasutenbcTsa PO ot 08.10.2015 1. Ne1074 [1].

B Hacrosiiiee BpeMsi pafmariioHHas 0OCTAHOBKA HAa MOYBAX CETbCKO-
XO3AJICTBEHHBIX Yrofmil 00JacTy IIpeTeplena W3MEHEHUs B CTOPOHY
yAy4IllIeHNsA, HO IIPOLiecC OYMIIeHN MOYB OT PAJUOHYK/INIOB UAET O4eHb
MepieHHoO. [lo ganHBIM bpsaHckoro LenTpa « ArpoXMMpangyonorsa» CHIKe-
HIle CPeJHEeB3BEIIeHHOI IIJIOTHOCTM 3arpsA3HEHMs II0YB CeTbCKOXO3SMCT-
BEHHBIX yropmit Ha 2017 roy mo OTHOIIEHNI0 K Maw 1986 ropja mo obmacTu
cocTaBuio — 47%, mamnu — 43%, a CECHOKOCOB I ITacTouIL — 58%.

B cemu Hambosee 3arps3HEHHBIX IOTO-3allafIHBIX PAlOHAX CHIDKEHNe
COCTaBMJIO: BCEX CEIbCKOXO3AVMCTBEHHBIX yroguit — 45%, mamHn - 40%,
CEHOKOCOB U macTboumy — 55%.
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CospaBuiasics pajynosKonorndeckas o6CTaHOBKa mHorpeboBana Ipo-
BeJleHNs] MAaCIITaOHBIX [POTMBOPAAMALMOHHBIX Meporpusatuii. B arpo-
POMBIIIIEHHOM KOMIUTEKCe B TIepuof ¢ 1986 mo 2017 rr. 66Uty MpoBeeHbl
OpTaHU3AI[MOHHbIE, arPOTEXHMYECKNE VM arpOXMMMYECKIe MepOIpUATHA,
CIIOCOOCTBYIOLIVE IPEOfOICHUI0 TTOC/IEACTBUII PaMaliOHHOM aBapuil Ha
Yepuo6sunbekoit ADC. Tak, ¢ 2006 rofa 1 1o HacTosiilee BpeMs B bpsiHckoit
00/1acTH HelICTBYIOT (efiepalbHbIe Iie/eBble MporpaMmbl: «CoxpaHeHMe U
BOCTCTAHOBJIEHIE IIOJOPOAMsA 3e€MeNb CeNTbCKOXO03AMCTBEHHOTO HasHaye-
HUA U arpoaHAadTOB, KaK HAIMOHAIBHOTO KocTosiHMs Poccuu Ha 2006 -
2010 rr.).

HecMoTpst Ha CylecTBeHHOe YIy4lleHVe pafyaliiOHHON 0OCTaHOBKI,
IO CUX IIOp He YHAJIOCh IIOJTHOCTBIO PelNTh NpobiaeMy obecriedeHus
0€30MacHOCTY Hace/leHns, IIPOXKMBAKIIET0 Ha TEPPUTOPUSAX 3arpsi3HEH-
HBIX pPaJMOAaKTMBHBIMU BelleCTBAMM. PMUCK IIONMydYeHUA 3arpsA3HEHHOI
IPOAYKLUY >XVBOTHOBOACTBA U KOPMOIIPOM3BOACTBA B OOILIECTBEHHBIX
X03AMCTBAX COCTaBUI 10 37% 1mo MOmoKy u 1o 50% 1o 3e7eHbIM TpaBaM B
Topneeckom paiione. Ocob6eHHO OCTpo IpobeMa CTOUT MpU IIPOU3BOL-
CTBe TIPOAYKIMU KOPMOIIPOM3BOACTBA HAa €CTECTBEHHBIX KOPMOBBIX
YTOAbBSX, TAe PUCK IIOTYYEHNS 3€/e€HON TPaBbl, HEe OTBEYAIOIIell HOpMaTl-
BY, He oITycKaeTcs Hike 25% [2].

YpoBeHb IUIOZOPOAVSA IOYB SABJIAETCA OFHMM U3 ITIaBHBIX (DaKTOpPOB
CHIDKeHMs HakomeHus ¥'Cs pacteHueBofgueckoit mpoaykuueit. C yBemnde-
HIEM CTelleH) OKYIbTYPeHHOCTM HakomleHue '7Cs B NpORyKIMM pacTe-
HIEBOJZICTBA CHIDKAETCA.

B moneBBIX YCIOBMAX YCTAHOBJIEHA 3aBVCUMOCTb HAKOIUIEHUA IIPO-
AyKIuell pacTeHMeBoacTBa “Cs OT arpoXMMMYeCKUX XapaKTePUCTUK
MOYBBI, YTO TTO3BOJIAET PACCUNTATh ONTUMAIbHbBIE TTApaMeTPhl IIOJOPOAN
0YB, oOecHeYMBaIOLIe IONydeHlle HOPMATMBHO YMCTON NPORYKIINMK
IUISI BCEX CeNbCKOXO3SMICTBEHHBIX KY/IBTYpP C YYeTOM UX OMOIOTMYeCcKMX
0cOOEeHHOCTeI.

Hamm ompepeneHa TecHass KOpPpeNALMOHHAsA 3aBUCUMOCTb COMEpIKa-
HueM 'Cs B pacTeHmsax u rymyca, ¢ocdopa, xammsa. Tak, MeXHy Ha-
korteHyeM ¥’Cs B 3e/IHOII Macce JIIONMHA U COflep)KaHMeM I'yMyca B IIOYBe
koapdunyent xoppemauuu (r) = -0,69; pochopa - -0,86; xamma - -0,89;
y oBca cooTBeTcTBeHHO: -0,88; -0,81; -0,94.

Taroke Ha 6osiee IIOJOPOJHON ITOYBE YBEIMYMBAETCA CYMMAapPHBIN BbI-
HOC PagVOHYKINAA C eAVHNIBI IUIOMANM ¥ yMEHbIIAaeT COfep>KaHNe ero
B efMHMIe OMOMAcCChl PacTeHMII 3a CUeT yBeIM4eHMs ypoxkaitHocTu. Tak
I KapToderns 1 oBca K09 PUIMEHTbI KOppelTALNN MeX/y YPOXKalTHOCTbIO
u copiepxanneM '¥’Cs cocraBuay coorBeTcTBeHHO 0,77 1 0,85.
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YCTaHOBWIN TEHACHIVWIO K YBEIMYEHNIO COfiepXKaHMe PamVOHYKIMAA
C YMeHbIICHNEM YPOXKaHOCTY, OCOOEHHO OHA, CU/IbHO HPOSIB/LUIOCH IIPU
BHECEHUY ONTYMA/IbHBIX 103 YI0OpeHmMIit.

OnTnMmsanyst [03 TPUMEHEHMs OpTaHMYeCKUX ¥ MUHEPaTbHBIX
yEOOpeHuit B cOYeTaHUM € MeCTULUIAMI OKas3bIBaeT CHIDKAIOLIee IeiiCTBIE
Ha noctymeHue *’Cs B pactenus (tabm. 1).

B Teuenue 19 et B ceBoobopoTe: KapTodeb — 0BeC — JIIOIVH — 03UMas
POXb mcCIeoBam cofepkaHue ’Cs B HPOAYKIMM PacTeHUEBOJCTBA.
Hamnbosnblee ero copep>kaHue OTMEYeHO Ha KOHTPOJIBHOM BapuaHTe, Ifie
yIlelbHast aKTMBHOCTD ' Cs 3epHa 03MMOII p>Ku cocTaBmia 76 Bk/Kr, Kiry6Heit
kaproderns — 78 Bk/kr, 3epHa oBca — 115 BK/Kr 1 3e/1eHOIT MacChl TIOMMHA —
296 BK/Kr.

Buecenne nopcrunoynoro Hasosa KPC B mose 80 1/ra mop mepByio
KY/IBTYpy CHIDKaeT cofepxanue Cs B kIyOHsAX kapTodenst B 2,3 pasa;
IIpY IIOCNIENENICTBAM Ha BTOPOI M IOCAEAYIOIINX KyIbTypax — oT 1,6 mo
2,1 pasa.

1. BnusHue cucmem ydobpeHus u xXumu4eckux cpedcms
3awumsl pacmeHull Ha ypoxatHocmb (m/2a) u codepxaHue *7Cs(bk/ke)
8 ypoxae Kynbmyp cegoobopoma (cpedHee 3a 19 nem)

TronuH Osumas
Kaptodensb Osec ..
(senéras pOXb
(kny6HM) (3epHo)
BapuaHT macca) (3epHo)
T/ra By T/ra By T/ra Bx T/ra Bx
Kr Kr Kr Kr
KoHTponb 8,5 75 0,7 137 10,8 745 0,6 91
Hagos 80 T/ra 16,4 32 1,0 72 14,2 368 0,9 42
HaBos 401/ra+1NPK 19,7 29 1,8 80 15,5 253 1,5 48
1NPK 15,6 32 1,6 82 15,6 340 1,5 54
2NPK 19,6 23 1,7 74 16,1 323 1,9 44
3NPK 20,3 25 1,8 77 18,7 231 1,8 40
HaBos 40t1/ra +
INPK + necTiunas! 22,3 25 2,4 66 18,4 263 2,1 35
1NPK+ nectnumngbl 18,8 28 1,7 79 17,4 305 1,8 53
2NPK+ nectmumapl 22,5 23 2,2 58 17,9 275 2,4 32
3NPK+ nectmungpl 22,9 23 2,2 60 19,4 215 2,3 33

Mpumeyvanue: CanluH 2.3.2. 1078-01 ana kaptodens — 120 Br/kr;
onsi 3epHoBbIx — 70 Bk/kr; BIM. 13.5.13/06-01; ons 3enéHbix kopmoB — 100 Bk/kr.
KapTtogenb 1NPK — N75P30K90, oBec 1NPK — N55P20K40,
o3umas poxxb TNPK — N70P30Keo, ntonmH 1PK — P20Ka40.
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OpraHomuHepanbHas cucteMa ypobpenus (40 t/ra HaBosa + 1NPK)
cHusWIa copepxanue Cs B KIyOHAX KapTodess IO CpaBHEHMIO C KOHT-
ponem — 2,7 pasa, B 3epHe oBca — 1,7, 3enénoil mMacce monmHa — 3,3,
B 3€pHE 03UMOIL pXxu — 2,1 pasa.

ITpuMeHeHMe BO3PACTAIOIIUX [{03 IIOJTHOTO MUHEPATbHOTO yROOpeHMms
HOHIDKATIO comepkanue ’Cs B KyOHsx kapToders B 2,4 - 3,3 pasa, B 3epHe
oBca 1,5 - 1,7, B 3enenon macce monuna 1,9 - 3,3 pasa, B 3epHE 03UMOI PXXI
1,8 - 2,1 pasa.

3epHO OBca, IPUTOFHOE [/IS MCIIONb30BAHNS HA INIIEBbIe Ly, OBII0
[IOTy4eHO B BapMaHTaX C KOMIUIEKCHBIM IPUMEHEHMEM CPENCTB XMMU3a-
LMK B PasIMYHBIX coueTaHuAX HaBo3 401/ra + 2NPK + nectunupst, 2NPK +
nectuyasl 1 3 NPK + mectnunpgsr. Copepkanue ’Cs Ha 9THX BapraHTax
orBedano TtpeboBanHmsim CaulluH 2.3.2.1078-01 mo comepxannio '*Cs
B IIPOA YKL PacTeHMEBOCTBA.

Vcnonb3oBaHye UCCIERyeMbIX CUCTeM YAOOpeHMsS B XO3AMCTBAaX IOro-
3amazia bpsHCKOI 067acTyt MO3BO/IsAET HONY4YaTh HOPMATHMBHO «YMCTOIO»
3epHa CBbllle 2, KTyOHell KapToderns cble 20 T/Ta.

HeobxopumocTh M3yueHusa BepTuKanbHOU Murpanyu 'YCs B moyse
B 3aBMCYMOCTH OT IIPUMMEHEHVs arpOXMMUYECKNX HPUEMOB OINpeesieTcs
IByMs daKTOpaMu: BO-IIEPBBIX, pacIpeleeHle PafUOHYKINAA B IOYBEH-
HOM Ipodue U yaneHue U3 KOPHeOOMUTaeMOil 30HBI OIIPefeNsieT pasMepsl
ero HaKOIUIEHVs B IPOAYKIMM PacTeHNEBOJCTBA, BO-BTOPBIX, BIMAET Ha
BeJIMYMHY SKCIIO3ULIMOHHON [O3bI U, CIELOBATEIbHO, Ha NO3Y BHEILIHErO
0067TydeHMsI YeloBeKa.

B rop or6opa mouBeHHBIX 00pasioB, oceHb 2015 ropa, yepes 29 et
nocre aBapuu Ha Yepro6binbckoit ADC, ocHoBHas Macca *’Cs, okono 98%,
HaxoauIach fo rmyouHsl B 30 cm. Okoro 1/3 Maccst ¥7Cs HaXOAMIOCD B IepHUHE
100 5 cMm u coctasso 30,2% oT 00LIero ero Koam4ecTsa B a/UIIOBUA/IbHOI
mmecyaHoi moyse. A B KopHeobutaemom croe (0-20 cm) Haxoguaoch 90,8%
ot obero coxep>xanus ’Cs B mouse. [lonmyueHHbIe JaHHDIE, IOATBEPXK/a-
10T JMICCIIEIOBAHNUsA PsAfia aBTOPOB O HM3KOJ MUTPALVOHHOI CIIOCOOHOCTI
¥7Cs, I09TOMY IO/y4eHMe COYHBIX U IPYOBIX KOPMOB COOTBETCTBYIOLIUX
BeTepPUHAPHO-CAHUTAPHBIM TPeOOBaHMAM 3aTPyHHEHO Ha PaAMOAKTUBHO
3arpsI3HEHHDIX a/UIIOBUA/IPHBIX [T0YBAX.

ITpuMeHeHMe MMHEPAIBHOTO YOOPEHNS IIOBEPXHOCTHO Ha IOMIMEHHOM
YTy U3MEHsAeT paclpefiefieHne pagMOHYKINJa B IIOYBEHHOM Hpodue
QJUTIOBMA/IBHOI ITOYBBI. Tak BHeCeHUe MUHEPAbHOTO YAOOpeHMs B [j03e
N90P60K90 mepepacnpenenser maccy '’Cs mo cmosAM IHOYBBI, B JepHUHe
HaxoAauTcs okono 30% paiMOHyKIWfa, OZHAKO B HM3JIEXAIIEeM C/I0e ero
KOJINYEeCTBO CPABHUBAETCS C IEPHUHOIL.
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B cnosix or 10 go 15 n ot 15 5o 20 cM 1OYBbI BHeCeHue yRoOpeHuil He
MeHsET COfiep>KaHMe [0 CPaBHEHMIO C a/UIIOBUA/IBHON IT0YBOJT 0e3 BHECeHNs
yEOOpeHuiL.

B xopueo6uraemom cnoe (0 -20 cm) yBemumumnoch copepkanue *’Cs o
96,4% ot 0o6Ijero Kom4yecTsa B IOYBeHHOM Ipoduite. [Ipousouno cHmke-
H1te Macchl 'Cs B CI0SIX JIEKAILVX HIDKe KOPHEOOUTaeMOro, II0-BUAUMOMY,
9TO COBEPLINIOCH 13-3a YBeNM4eHMs OMOMacchl KOpHell eCTeCTBEHHOTO
TPaBOCTOSI, KOTOPbIE ITOJHNMA/I/ BMECT€e C TOKOM BOJ[bI MOHBI *Cs.

BHecenne MuHepanbHbIX ynoOpenmit B mose N90P60K150 mpuBopmmo
K Ja/lbHellIeMy IepepacnpefiefieHnio mMaccy *’Cs IO CI0SIM IIOYBBI, TaK
B JepHUHE paJVOHYK/INZA YBeIMIMIOCh o 50%, OfHAKO B HU3JIEXKaIeM
croe ot 5 0 10 cM, ero Konm4ecTBo yMEHbIINIOCH B 1,9 pasa 110 cpaBHEHUIO
¢ pepanHoit. C r1y6uHoit oT60pa nouBeHHOro obpasua ot 10 fo 15 cM co-
mepxkanue ¥Cs cHUsMIOCh B 3,4 pasa, a B coe oT 15 1o 20 cm B 11,4 pasa
IO CpaBHEHUIO C JepHUHOI. [Ipu aToM B KopHeobuTaemom cnoe (0 -20 cm)
Haxouoch 98,28% ot obiero copepykanus ’Cs B mouse. BHeceHue po-
IIOJIHUTEIBbHO Ka/mysi B fo3e 60 KI [.B. IPUBEIO B YBETMYCHUIO COECPIKAHNUS
¥7Cs B BepXHMX CJIOAX ITOYBEHHOTO NpoduisA. B cBA3M ¢ 9TUM yCTaHOBWIIN,
4TO C yBe/lMYEHMEM [J03 Ka/IMITHBIX YIOOPEHMIT YBeIMUMBAETCS U COfeprKa-
Hus paguonykauza ¥’Cs B cmoe 0 - 10 cMm.

[IpoBefileHHBIMI HaMI VCC/IELOBAHMUAMYU IO3BONAIOT ONpPeNeNnTb I
Ka)XIOJl KyIbTypbl Hambonee sddexTrBHBIE MPUEMBI IO CHIDKEHUIO Ha-
koruteryst '’Cs U BBISBISIOT BO3MOXXHOCTHU, KOTOPBIMM 00/IaiaeT CebCcKoe
XO3AICTBO I IPOM3BOACTBA CENTbCKOXO3AMCTBEHHOI NponyKuuu. Ilpu
BEJIEHNNU CeNbCKOTO XO3S/ICTBA MO/DKHA YYMTBIBATbCS HE TONBKO 3(-
(eKTUBHOCTD pasIUYHbIX HPUEMOB, HO TPaHYIOMETPUUYECKUII COCTAB,
IVIOIOPOAMEe TIOYB U IUIOTHOCTb 3arpsA3HEHNUA CeTbCKOXO3AMCTBEHHBIX
yroguit. C y4éTOM 9TOro HeOOXOAMMO IPOBOAUTH BBIOOP TeX MM MHBIX
MEepOIPUATHIA.

Jlumepamypa

1. Cprues B.I., Jlynés B.J., Opnos I1.M., Benroyc H.M. YepHOObIIb: pafgnaliOHHbII
MOHUTOPMHT Ce/TbCKOX03A/ICTBEHHBIX YTOJIMI1 1 aTPOXMMMYECKIE ACTIEKThI CHVYDKEHU A
TOC/IETICTBUI PAAMOAKTUBHOIO 3arpsi3HeHNMsT T0YB (K 30-7IeTHIO TeXHOTeHHOI aBapum
Ha Yepro6b1bckoit ADC). M.: BHMMA, 2016. 184 c.

2. Benoyc H.M., Cupopos V.U, Cmonsckuit E.B., Yecamuu C.®., [IpobslieBckast
T.B. Puck monydeHms MOJIOKa ¥ KOPMOB He COOTBETCTBYIOLIMX HOpPMATUBaM IIO

copepxxanuio nesusa-137 // Hocrioxenus Hayku u texankn AITK. 2016. T. 30, Ne 5.
C.75-77.
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XapakTepuCTKa 3eMenbHOTo poHga CTaBpONONbCKOro Kpas
¥ BHEIpEHIIe 3]IeMEHTOB YMHOTO CETbCKOT0 X03AMCTBA

Ecaynko A.H., /lowmaxoe A.B., Cueuoa M.C.

OI'bOY BO Cmaspononvckuti 20Cy0apcmeeHHblii azpapHbiii
yHUsepcumem, kageopa azpoxumuu u Gu3uonozuu pacmeHut,
Kagedpa zemneycmpoiicmea u kadacmpa

Cmamust nocésiuseHa akmyanvHOMy 80NPOCy 8HeOPEHUST CUCTeMbL
YMHO20 CeNbCK020 X03ALCMBA U OMOETbHBLX ee JIEMEHINO08 8 YCIOBUIX
Cmaspononvckozo Kpast u 00uwets Xapaxmepucmuky ycrio8uii 8
Komopuix 8e0ymcsi yKasaHHvie pabomol.

KiioueBble crioBa: semenvHolli OHO, YMHOE CelbCKoe X03AUCHB0.

CTaBpONONIbCKMIT Kpall OTHOCUTCS K ONHUM U3 Haubosee KPYIIHBIX
PErvoHOB CTPaHbl 3aHMMAIOIIUXCA CEMbCKUM XO035/CTBOM, TPOU3BOAAIIM
6onee 3% BajoOBOM HPOAYKLMY CEIbCKOTO XO03:AicTBa cTpaHbl. OH 3a-
HUMaeT LEeHTPaNbHYI 4acTb lIpefKaBKasbs, ¥ €ro IUIOWIAJb COCTABIAET
6 616 ThIC. Ta.

Tepputopus pernoHa ie/IMTcs Ha YeThlpe KIMMaTI4YecKue 30HbI (KpaiiHe
3aCylUIMBasA, 3aCylIIMBas, HEYCTONYMBOIO YBIAKHEHMH, NOCTAaTOYHOTO
yBrnaxHeHNs). CTaBpOIONbCKMIT Kpail ABIAETCA 30HOM PUCKOBAHHOTO
3eMJIefle/lVis, ¥ BIaroo0ecredeHHOCTb SB/IAETCA IJIABHBIM (PAKTOPOM,
TMMUTUPYIOIIMM Pa3BUTHE CETbCKOXO3ANCTBEHHOTO IPONU3BOJICTBA.

BakHeimmM IokasaTesneM, OTPKAIOUIUM KIMMATUYECKYI0 CUTYaIUIo
Y UCIONb3yeMbIM CIELMANINCTaMU CENbCKOIO XO3AJCTBA, ABIAETCA TUAPO-
TepMUuecKUii KoadduuueHT. JaHHBIA KO3(QQUIMEHT II0Ka3bIBaeT COOT-
HOIIeHNMe KO/IMYeCTBa BBHINNABIIMX oOcafikoB 1 ucnapsemoctu. I'TK B
npepenax CTaBpoOIOIbCKOTO Kpas Konebnercs ot 0,5 B KpajiHe 3aCyLUINBOI
arpoOK/IMMATUYECKO 30He [0 1,3 B 30HE MOCTATOYHOTO YBIAKHEHUSA
(mpenropHasi 30Ha).

Teppuropuio CTaBpOIIOTbCKOTO Kpas MO TUIAM IIOYB YCTIOBHO AENAT Ha
JBE IIOYBEHHDIE 30HDI — YEPHO3EMHYIO U KalITAHOBYIO. B meiicTBUTeIbHOCTI
3TO [a/leKo He TaK. YepHO3eMHble IIOYBBI 3aHMMAIOT NpuMepHO 38%
TEPPUTOPUN Kpasd M TEPPUTOPUATbHO OTHOCATCA K €ro 3allajHOil 4acTH,
a KallTaHOBble IOYBBI OTHOCATCA K BOCTOYHOI yact CraBpOnoOnbs U
3aHMMaIOT oKono 43%. Ha TeppuTopuy permoHa BCTPeYaIOTCA U ApPyTue
IIOYBBI, TaKle KaK, COJIOHIIbI, COJIOHYAKM, TYTOBbI€, a/l/II0OBMAJIbHbIE, TIECKN
" JpyTHe.

51



1. Xapakmepucmuka CmagporionbcKo2o Kpasi

30Ha
KpaiiHe | 3acyw- Heycroi- ﬂaﬁﬁa
[NokasaTenb p Yy YMBOTO YBMax-
3acyL- nueas Henuns yBnax-
nuBas (I) (1 (1) HeHus
(V)
SemeneHast niowane, 15452 | 2163,5 2668,3 238,9
ThbiC. ra
B T.Y. C.-X. YrOAMN, TbIC. ra 1373,0 1953,9 2290,6 169,8
M3 HMX NaLUHW, ThIC. ra 661,5 1506,8 1725,5 106,9
BOHUTET ¢.-X. yroawf, 1920 | 39-50 4274 68
6ann
Cpenreronosoe 387-458 | 433-482 559-636 665
KOMNM4YeCTBO OCafIKOB, MM
[MapoTepmuyeckmn ] 0,64- .
koacbepuLeHT (ITK) 0,63-0,72 0.81 1,0-1,09 1,79
KoadhcpumumeHT 0,19-
yBnaxHeHns (KY) 0.18 0,21 0,27-0,31 047
BbicoTa Hazl ypoBHeM 10-100 | 100-200 200-650 300-900
Mops, M
Cpeaeronosan 10,8111 | 107 9,7-11,0 8,0
TemnepaTtypa Bo3gyxa, °C ’ ’ 11,2 ' ’ '
Cymma Temneparyp 3720 - 3650 - )
Bbiwe 10 C, °C 3750 3800 3300 - 3650 2570

Haubonpuie maom@aay perroHa 3aHATb YepPHO3EMamy OOBIKHOBEH-
HBIMU KapOOHATHBIMM ¥ TEMHO-KAIITAaHOBBIMYM KapOOHATHBIMU ITOYBAMU
- 19,8% u 17,6% cooTBeTcTBeHHO. Tak)Ke 3HAaYNMTETbHBIE TEPPUTOPUMN
[Ipe/ICTaBIeHbl KAIITAHOBBIMK CojoHLeBatbiMu  (11,6%), depHO3éMamm
1okHbIMK (10,4%) mn cononamu (7,5%). Bce mOYBBI MPUTORHBI OIS BO3-
Ie/BIBAaHVS CENbCKOXO3SMICTBEHHBIX KY/IBTYpP, KpOMe IIeCKOB HOCSIINX
OapxaHHBII XapaKTep, KOTOpble pacronoxeHsl B Kypckom, Hedrekymckom
u CrenmHOBCKOM parioHaxX CTaBpOIObSL.

3emenbHbiil Qo CTaBpOIOIBCKOTO Kpas MMeeT BBICOKYIO CTelleHb
OCBOGHHOCTHM, TaK Kak Oomee 92% 3eMelb HCHONMB3YIOTCA B CEIbCKO-
XO3s/ICTBEHHOM IIPOM3BOACTBe. Ilnomjapm pacraxaHHBIX 3eMelb IO
OT/Ie/IbHBIM paifoHaM cocTaBisAT Oomee 80% wux 3emenbHOro QoHfA.
JmuTeNIbHOE MHTEHCUBHOE UCIIONB30BAHNE 3€MeIb NIPUBETIO K YXY/HLUICHIIO
9KOJIOTMYECKON OOCTAaHOBKM B PpETMOHE U Pa3BUTHIO JeTPafallliOHHBIX
IIPOLIECCOB.
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BueppeHne cmcTeMbl YMHOTO CENbCKOTO XO3AJCTBA IOAPasyMeBaeT
HajM4ye OOJBIIOTO KOMMYECTBA COBPEMEHHON CeIbCKOX03s/ICTBEHHOI
TeXHUKM ¥ arperatros, OCHAIIEHHbIX WHHOBAIL[MOHHBIMK Ipubopamu,
HO3BOJIAIOIIMY GUKCUPOBATD AuddepeHIMALNIO pas/INYHbIX ITI0Ka3aTe/el.
ITonHbBI KOMIUIEKC CUCTEMBI CTOUT OYEHDb JOPOTO, T03TOMY Ha CTaBpononibe
OTM€YaeTCsl BHEPEHME OT/I€/IbHBIX 2IEMEHTOB CUCTEMbBI YMHOIO CETbCKOTO
XO3ACTBA, TAKUX KAK:

- arpoUsNYECKUIL 1 aTPOXMMIYECKIIT MOHITOPMHT II0YB;

- KOHTPO/Ib METEOPOTOTMYECKUX YCIOBUII M IIapaMeTpPOB OKpY>Kaloliei
cpenpl;

- HO3UIIMIOHMPOBaHMe ¥ HaBUTAIUsA CETbCKOXO03A1ICTBEHHbIX MaIIMH;

- TEXHUYECKMIT KOHTPOJIb COCTOSAHMA CENbCKOXO03ANCTBEHHBIX MAIllMH;

- yIIpaBjIeHME IOKOPMKOIL M 3aLIUTON CETbCKOXO03AMCTBEHHBIX KYIBTYP.

Taxxke BaXHBIM MOMEHTOM fABIAETCS OKYINAeMOCTb CHUCTEMbl, a B
ycnoBuAx CTaBpOIIONIBCKOTO Kpas, OHAa fB/AETCA MUHMMANbHOM, TaK Kak
orcyTcTByeT auddepeHuanysa MI0YBEeHHOrO INIOKOPOANS, KOTOPas JO/DKHA
cocTaBnATh He MeHee 20%.

VccnemoBanna y4eHHBIX CTaBpOIIOIBCKOTO TOCYLAPCTBEHHOTO arpap-
HOTO YHMBEPCHUTETA, B JIAaHHOM BOIIPOCE, HAIIPaBJIEeHbl Ha COBMECTHYIO
HEeSITeNIBHOCTD € VIHCTUTYTOM KOCMMYECKUX MCCIIEOBaHUIl U paboTy cep-
Bruca BET'A-Science. IIpn momomu cepsuca BEI'A-Science ecTb BO3MOX-
HOCTb CO3[jaHMA CJIEAYIOLIEro BUA TI'PaUKOB COCTOSHVS BBIOPAHHBIX
KY/IbTYp, B KOTOPBIX MOXeT OBITb OTpakeH psj (PakTOpoB B TedeHUU
BBIOpAHHOTO TePHOAa MCCIENOBaHNs, TakuxX Kak mHaekc NDVI, temmnepa-
TyPa, BIaYKHOCTD ITOYBBI, JABJIEHNE U [IP.

JIaHHBIII pecypc Tak>ke IO3BOJIAET IONy4aTh JlaHHble uHAeKkca NDVI,
a TaKKe OINpelle/ATh PasHULy MEXIY TeKyWuMM IokasaTenamu NDVI,
MOKasaTelAMM 3a IIPEJIIECTBYIOIIME TOAbI, CO CPEJHEMHOTOJIETHUMU
MOKasaTeAMHI 1 Jp.

Pabora c kaprorpaduyeckum matepuanom B BE'A-Science BoIpaxkaeTcs
B CIEAYIOIIMX COCTAB/IAIOIUX:

- pabouyas 30Ha, OTpaXamllas Becb HEOOXOAMMBII KapTorpaduueckuit
MaTepuart

- IaHeIb MHCTPYMEHTOB, IIO3BOJISIET OCYILIECTB/IATb HEOOXOMVIMBIE
MaHUIYIALUA C KAPTOIPaMMOIi;

- 30Ha HacCTpPOJKM IIapaMeTpOB, HaXONAIIAACA B JIEBOM YacTU 9KpaHa U
Haroljass BO3MOXKHOCTb HAacTpalBaTbh M IOMY4aTb HeOOXOOMMbIE NaHHBIE,
KOTOpBIe OYIyT OTpakeHbl HA OCHOBHOJT paboyeil 30He B BIIjIe ONIpefie/IeHHOI
TeMaTUYEeCKON KapThl.
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Kpome aToro, Hamu npuMeHA0TCA becnmnoTHbIe IeTaTebHbIE allapaThl,
KOTOpBIE B CENIbCKOM XO3AJCTBE CMOTYT PeIlaTh C/IEAYIOIEe 3/ adim:
- CO3J)aHNA 3NIEKTPOHHBIX KapT Hosel (moctpoenne 3D Mopenu mosneit);
- UHBEHTAPpU3aLys CETbXO3YTrOfuii;
- OL|eHKa 06'beMa paboT U KOHTPO/Ib X BBIIIOJTHEHN, C L{e/IbIO OLITYIMA/IbHOTO
IIOCTPOEHNSA CUCTEM MPPUTAIMM ¥ MeTMOpALIY;
- OIlepaTUBHBIII MOHUTOPMHT cocTosiHMA oceBoB (BITJIA nmosBossteT 6bIcTpO
1 3¢ dEeKTUBHO CTPOUTD KapThI I10 BCXOAM);
- orcnexxuBarb Normalized Difference Vegetation Index - Hopman3oBaHHBII
BereTallVIOHHbIT MHJIEKC, C Le/bIo 9 (QeKTNBHOro BHECEHNU: YIOOpeHMI;
- OLIEHUTDb BCXOXKECTD CETbCKOXO3ANCTBEHHDIX KYIbTY];
- IPOTHO3MPOBATh YPOXKANHOCTD CENbCKOXO03ACTBEHHBIX KYIbTYD;

Cnucox numepamyput

1. XKyuenko A.A., Tpyxaues B.J. Cucremsl 3emienienus CraBpoIonbs / MOHOTpadus.
- Craspononb: ATPYC, 2011. — 844 c.

2. Kmommn I1.B., IIpirankoB A.C. OcHoBhl 3emieyctporictBa (CeBepHbiii KaBkas,
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2013.-520c.
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“Mou socnomunanusi 06 axademuxke PAH Bacunuu Ipueopvesuue
MuHeese ucknouumenvHo mensuvie, 61a200apHvie U 80cxutyerHole. A 3Hakoma
¢ Bacunuem Ipuzopvesuuem ¢ 2006 200a — ¢ MOMEHMA YHACMUS 8 HECKOTLKUX
COBEULAHUAX-KOHPEPEHUUAX C030aHH020 UM obujecmea Azposkonac, a 6
OanvHetiuem — AepoxXumakocoopyiectmaa.

Hns mens 6vino 8ecoma YOUBUMENLHLIM, HO 3ANOMUHANOUUMCS, €20
docmynHocmv 071 00UeHUS CO 6CeMU YHACHUKAMU MAKUX 6cmpey — OH
BHUMAMENLHO CYWAT, CHNOKOUHO 0Mmeedan HAa B0NpoCvl, OenUsICs C80UM
MHeHUeM 1o psioy npooem, KOmopole Mbl, 6 O 8PeMsI MON0Oble UCCTIe008aMeNU,
euje 0ace opmynuposamy He MOIU. ..

Cuumaio, umo axademux Bacunuii Ipueopvesuu MuHees — nuuHocmp
DA3HOCMOPOHHSS U HeopounapHas. OH Hacmosiwuti Yuenwiti u Yuumenv
no NPU3BAHUI0, B0CNUMABUAULL MHO20 NPAMBIX YHEHUK0S8, KAHOUOAIO6 U
00KMOPO8 HAYK, U OHeHb MHO20 — HENPSMDBIX, KOMOPLIM OH CBOUM YUACHIUEM
U BHUMAHUEM NOMO2 «6cmambv Ha Hoeu». K nocnednum omuoury, nanpumep,
ceos.

Bwmecme ¢ mem, B.I. MuHees — Oesimenv 20cy0apcmeeHH020 Macuimaoa.
IIpu e20 HenocpedcmeenHom yuacmuu 6 Henpocmovie 90-e 200b1 Npous-
71020 CMMONEMUS AZPOXUMUHECKAS CNyHOA CMPAHbL COXPAHUNA C60L 20Cy-
dapcmeeHHblil cmamyc, a azpoxXuMus Kax HAYKd 3HAYUMENbHO YKpenuna
CB0U NO3UUUU 3a CUEM BKIOHEHUS 6 00NAcmb e€é uHmepecos B0NPocos
azpoaKono2UU, NPUEMOB OUON0ZUSAUUU 3eMIe0eUsT, BHUMAHUS K 80NPOCAM
oxpamvl OKpyxaioweli cpedvl npu pabome ¢ yOoOpeHUIMU U AZPOXUMU-
kamamu u np.”

Bepa Meanosna Tumosa

VIK 631.95

3HadYeHNe arPOXUMNUM B IPAKTUKe IPUMEHEeHUA
NPpUPOJOOXPAHHOrO 3aKoHOoAaTenbcTBa B AIIK Poccun

Tumoea B.1.
@I'bOY BO Huscezopoockas CXA

Teopernyeckuil MaTepyas U MOHATUIHBI MHCTPYMEHTAPNIl U3 00/1acTI
arpoXuMMuy M IIOYBOBEJEHMA B HACTOsAIEE BPeMsA IIMPOKO MUCIIONb3YeT-
€A He TONIBbKO IIPM OLEHKe II0YB KaK OCHOBHOTO CPEJCTBa IMPOM3BOJICTBA B
arpOIPOMBIIIICHHOM KOMIUIEKCE CTpaHbl (T.e., B CEIbCKOXO3s/ICTBEHHOM
IIPOM3BOJCTBE), HO U KaK KOMIIOHEHTa OKPY)Kalolllell Cpefibl M 00beKTa eé
oxpaHbl (T.e., B IPUPOJOOXPAaHHOM 3aKOHOJATeNbCTBe). OHM 5Ke OTpaKeHbI
U B HOPMaTUBHbBIX aKTax P®, 4TO MO3BO/AET MCIIONb30BATh MX OPraHaMu
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HaJ30pa I KOHTPOJIA 33 COCTOsAHMEM KOMIIOHEHTOB OKpYXKalolljell Cpefibl
KaK I OLleHKM (DaKTHMUeCKOrO COCTOSIHMS 9TUX CPefl, TaK M KaK OCHOBaHUe
I KOHCTaTaumy (pakToB HapylleHMUs B oOnacTy oOpalleHMs ¢ 3eM/IAMMA
CelIbXO3Ha3HAYeHNs U pacyeTa Bpefia, IPUUMHEHHOIO OKpYy)Kalolleil cpefie
HeCcoOTIofieHreM IPUPOSOOXPAHHBIX TPeOOBaHMIL.

K ocnoBHbIM HOpMaTuBHBIM akTaM P® B 067acTM OXpaHBI OKPYXKaIo-
men cpembl OoTHOCATCA: Ipaxpmanckmit komexc P®, ct. 15; 3emenbHbIi
Kopgexc P®, Ne136-®3 or 25.10.2001 r, cr. 13 (B pen. ©3 or 04.12.2006
N 201-®3); Kogexc P® 06 agMuHUCTpaTUBHBIX IpaBOHAPYIIEHUAX, No 195-
@3, 30.12.2001 ., cT. 8.6 1 8.7.; [H 2.1.7.2041-06 IIpenenbHo momycTUMBbIe
konuentparun (IIJK) xummdueckux BeujecTB B mouBe; [locTaHoBeHIe
ITpaBurenpcra PO ot 22 mronsa 2011 1, Ne 612 «O6 yTBep>KeHUN KPUTEPU-
€B CYIL[eCTBEHHOTO CHIDKEHMs IUIOJOPOAiMsA 3eMeNlb CeNbCKOXO3AMCTBEH-
HOTO Has3HaueHMsA»; MeToAyKa NCUNCTIeHNs pasMepa Bpefa, IPUIMHEHHOTO
[0YBaM KaK 00beKTy OXpaHbI OKpy»amoleil cpepbl. [Ipukas MuHIpupoybl
ot 8 mroya 2010 roma, Ne 238., ¢ m3m. Ha 25.09.2014 1.

I KOHTpO/MA paboThHl C YHOOPEHMAMM M arpOXMMUKATaMu OOBIYHO
ucnonspsyor I'H 2.1.7.2041-06. OO6LiensBecTHO MpU 3TOM, YTO KOHTPOZb
paBHOBeCHS B CUCTeMe «pacTeHMe — MOoUYBa — OKPY’KAoIas cpefia» MOXXHO
OCYILECTB/IATb IO PsAAY HAIpaB/leHNUll, He BbI3bIBAIOLINX HEIPUATHUA.
Hanpumep, mo orpaHnyeHno 103 BHeCeHMs a30Ta (Ipu paboTe ¢ XXUAKUMMA
dbopMaMyt  a30TCOfepXKALINX YAOOpeHMIT 1 OpraHMYeCKUX OTXOJOB),
WIN IyTeM pacdera 7103 ypobpenmit ¢ yderom ITJK nmo TM (mpu pabore
C OpraHMYecKMMU OTXOJaMu U JIp.).

Ho ecTb B 9TOM JJOKYMEHTe ¥ HECKOJIbKO «3araflouYHbIX» (POPMYIUPOBOK.
Hanpumep, o ctpokam 24 1 27 Tabnuipl JOKYMEHTa YKa3aHO COfiep)KaHue
B mouBe cynepdocdara (mo P.Os) u xmopucroro xamua (mo K.O), mna
KOTOPBIX IIpefie/IbHasl BeMMUMHA cofep>kaHus ycTaHosieHa B 200 u 360 Mr/xr
CoOTBeTCTBeHHO. [Ipnyem, 3T1 3HAYEHVSI IPUBEEHBI TOJ, 00111elt pyOpuKoit
«BaJIOBOE COflepKaHIe XMMIYECKIX BellleCTB B II0YBe», a B Ipade C YMCIOBbIM
3HaueHueM [1JIK oTMedeHO, 4TO 3HaUeHMs IPUBEIEHBI «C yueToM (oHa (1
KJIapKa)».

OpHaKo 10/1b30BaTbCs ITUMY HOPMATUBAMM IPAKTNIECK) HEBO3MOXKHO
0 PAAY NPUYMH:
¢ eJICTBUTENIbHO JIM MMeEETCA B BUIY Ba/lOBOE COJEp)KaHME 3/IeMEHTOB
(P05 unn K>O) B mouBe, nin Bce-Taku peyb UAET O COAEPXKAHNN B TIOUBE UX
HIOfIBIDKHBIX COeAMHEHNI (CYs IO YMCIeHHOMY 3HadeHuIo BemyayHel ITIK
TI0 9TVM ITIOKa3aTessam)?
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¢ KaK, ONpee/NB XOTh BAJIOBOE COfiep>KaHNe, XOTh COfiepKaHue MOABIIK-
HBIX (DOPM 37IEMEHTOB B II0YBE, BBIYIEHUTD 13 HETO TO KOIMYECTBO, KOTOPOE
cefyeT Ha3Barh cyneppocdaToM M XIOPUCTBIM KanueM?

¢ YTO 3HAYNT «C Y4€TOM (POHa» MIPUMEHUTENBHO K cynepdocdary u xmopu-
cToMy Kanio? BosMOXKHO, IIpejjonaraetcs yuecTb paKTuuecKkoe CofiepykaHmue
MIOfIBVYDKHBIX coefHernit ¢pocdopa u kamus B nouse. Ho Kak - ¢ mwiocom
wmu ¢ Mmunycom? To ecTb, Ipee/bHast BeIMYMHA COlePYKaHNUA ITOJBVDKHBIX
coenyueHnit pocdopa B mouBe, HaLpUMep, HO/DKHA ObITh He Oojlee YeM Ha
200 mr/kr Bbime ¢ona (paxTrdeckoro copepkanus ¢ocdopa B mouBe)?
Vinn comepskaHue TOABIDKHBIX coenyHeHuit pocdopa B MoYBe B MPUHIINIIE
He Mo)keT 0bITb Bbite 200 mr/kr? [TocnenHee (copepsxanue P2Os B mouse He
Boiire 200 Mr/Kr) BooGIe Majio peaabHo.

3pecy ke mnpusefienbl IIJIK 1 KOMIIZIEKCHBIX T'PaHyIMPOBAHHBIX
ymobpenuit (KI'Y) - mo HurparaM ¥ KOMIIEKCHBIX >KUAKMX YHOOpeHuii
(KXXY) - mo docdopy (120 u 80 Mr/kr cooTBeTCTBeHHO). HesicHO mpu 3TOM,
4eM 00yC/IOB/IeH BbIOOP KOHTPONMPYEMBIX ITOKa3aTelell M UX BeTMUMHBL.
[IpuBeneHa TakXe IIpefenbHas KOHIEHTpAaLWs I[I0 HUTpaTaM B IOYBe
(130 Mr/Kr), 4TO TOTMYECKY, B IIPUHIINIIE, BOCIPUHUMAETCS, HO BO3HUKAET
BOIIPOC: TIOYEMY COJlep>KaHMe CaMoil MOIBVYKHOM (OPMBI a30Ta B JJAHHOM
C/Ty4ae Ha3BaHO Ba/JlOBbIM?

HeoHO3HAaYHOCTD TPAKTOBOK IOMOXXEHUII HOPMATMBHBIX aKTOB,
OIHAKO, He MCK/II0YaeT BO3MOXHOCTM X IPAKTUIECKOTO MCIIONb30BaHU,
a (GakT yCTAaHOB/IeHMs IIOpYM 3eMe/lb B pe3y/lbTaTe HapyLIeHMs IPaBuI
obpallieHnst C arpOXMMUKATaMI SIBJISIETCSI OCHOBAHMEM JJIsl IPUHATUS Mep
aIMVHUACTPATUBHOTO BO3JIe/ICTBYA, OIPeensieMOro ITyOMHOI HeraTMBHBIX
M3MEeHEeHMIT KOMIIOHEHTOB arpo9KOCUCTEMbL. B 9Toit CBs3Y BechbMa aKTyasib-
Ha IOJTOTOBKa KBa/MM(UIMPOBAHHOTO Pa3bsCHEHMS IO BbIllIEHA3BAaHHBIM
HEYeTKNUM, & MHOIJAa JaXKe ¥ CIOPHBIM IOJIOKEHNSAM [JaHHOTO HOPMAaTUB-
Horo akra (I'H 2.1.7.2041-06) ¢ npujaHueM eMy IIpaBOBOIO CTaTyca.

OcCHOBHbBIE TOKa3aTelu IpK OLlEHKe COCTOSIHMs MOYB KakK OObeKTa
OXpaHBbI OKPY>Kalolllell Cpefibl — Te JKe, KOTOpble IIpefHa3HauYeHbI J/I OL|eHKM
eé rofopoausi. B 00bI4HOIT IIpaKTUKe 9TO COfiep)KaHue I'yMyca, IOJABVDKHBIX
coenmuennit ¢pocdopa u Kanus, peakuys cpenbl (pH comeBoit BBITSKKM),
uHorga — nokasatenu cocrosuus ITIK, a mHorma — TM, HedTenmponyKThl
" TIp.

OcHOBBIBasiCh Ha IUQPOBBIX 3HAYECHMSX ITUX [TOKa3aTenell, COCTABIIA-
eTCs 3aK/IIoYeHNe O COCTOSAHNUY II0YB, KOTOPOe JIOKUTCA B OCHOBY pacuéra
BEJIMYMHBI Bpefla, IPUYMHEHHOTO MOYBe KaK OOBEKTY OXpaHbl OKPY)Kalo-
et cpenpl. OCHOBHOI JOKYMEHT sl 3TOro — “MeTopuKa MCYMCIIEHUs
pasMepa Bpefa, IPMYNHEHHOTO 0YBaM KaK 00BeKTy OXpaHbl OKPY>KaroIeit
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cpenpr” (ITpuxas Munnpupopsi, 2010, Ne 238). B mokymeHTe HOfpoOHO
ONMCaHa Npolefypa pacyéra pasMepa Bpefla OT 3arpA3HEHNA IMOYB. 3/1ech
Ke IpUBeIeHbl KPUTepUM I/ISl OLEHKM PA3MYHBIX IOKa3aTeslell: CTeleHn
3arpsA3HEHMA B 3aBMCMMOCTU OT BEIMYMHBI COOTHOIIEHVS (PaKTIIeCKOro
U HOPMUPYEMOTO 3arps3HeHMs; IIOKasaTeslell IIyOMHBI 3arpsisHEHMs U
1le/IeBOTO JICIIONb30BAHMA 3eMellb; TAKChl JUIA pacyeTa Bpefa B PyOrax Ha
KBaJIpAaTHBIIT METD.

Cromb e mOApOOHO omyCaHa IpOlEfypa pacyéTa Bpea MOYBE IIPK
HECaHKIVIOHMPOBAHHOM pa3MeIljeH!I OTXOTOB.

Haunbonpliee KommdecTBO BOIPOCOB BO3HUKAET B CBA3M C TPAKTOBKOII
HOHATHA «IIOpYa NOYB». B «MeToamke ...» 3TO MOHATHME TPAKTYeTCHA TaK:
«[lopua nous e pesynvmame camo607bHO20 (HE3AKOHH020) NePeKPbimus
NOBEPXHOCMU NO0Y6, A MaKHe MNOUBEHHO20 NPOPUNL UCKYCCEEHHbIMU
nokpoimuamu u (unu) nuHeiinvimu o6vexmamu». Bmecte ¢ Tem, B mpumepe
K «Metonuke ...» (IIpu. 3) 1o McuYMCIeHNI0 pasMepa Bpefia OKpy>Karolert
Cpefie pacCMaTpUBAETCS IIEPEKPBITVE ITOBEPXHOCTHU IIOUBBI «IUHUCIIBIMU
omnoxerusmu». OIHAKO HA3BATh «IUHUCINbIE OMIONEHUS» «TNHEHBIMU
06beKTaMI», PAaBHO KaK U «UCKYCCIMBEHHbIMU NOKPLIMUAMU» TIPAKTUYECKIe
HEBO3MOXKHO — 9TO He JJOpora Win TpyboIpoBox, He acaibT 1 6eToH ...

Vcronp3oBanme Xe JAaHHOM METONMKM JUI pacyéTa pasMepa Bpefa
OKpY>Kalolllell cpefie OT MepPeKPhITUA HOBEPXHOCT MOYBBI HEICTBUTENIHLHO
«UCKYCCMBEHHBIMU NOKPbIMUAMU»: ACHAIBTOBBIMY 1 6€ TOHHBIMY JOPOT'aMI,
IOCTPOJIKaMH, @ TAaKXKe IMPOMBIIUICHHBIMM ¥ TBEpPABIMM KOMMYHaIbHO-
OBITOBBIMM OTXOfiaMM — aOCOMIOTHO 3aKOHHO. OTO JacT BO3MOXKHOCTb
MVHUMW3UPOBATH yIiepO, HAHECEHHBIII 6MIOTUYECKOMY COOOIIeCTBY IIOYBbI,
JMIIIEHHOJ BC/IEICTBYIE 3TOTO KOHTAKTA C OKPY KAIOIIell CPefioii.

TakuM o6pa3om, TpakToBKa ()akTa BPEeMEHHOTO pasMelleHUs MaTepu-
aJIOB €CTeCTBEHHOTO IIPOVICXOXKIEHMs, MCIONMb3YeMbIX IJIS IOAJepXKaHuUs
WY BOCCTAHOBJIEHMS IUIOOPOAMA TIOYBBI, KaK «UCKYCCIBEHHO020 MNO-
Kpuimus», ABIAETCA IIPEAB3ATON M He COOTBETCTBYIOIIEN [eiCTBUTENb-
HocTu. C Lie/IbI0 yperyInpoBaHus B3aIMOOTHOILIEHWIT MeX [y 06IaiaTesiMu
IIpaB Ha 3eMJ/I) Ce/IbXO3HAa3HAYEHMsI M KOHTPOIbHO-HAa30PHBIMI OpTraHaMu
(Poccenbx03HaA30p, NPUPOJOOXPAHHbBIE CTYXKOBI) IO TPAKTOBKE HMOHATHA
«nepexpoimue NOBEPXHOCMU NOUBbL  UCKYCCIBEHHLIMU — NOKPLIMUAMI»
COOOIIECTBO ~ arpOXVIMMKOB, IIOYBOBEJIOB M  arpOIKOJIOTOB  JIO/DKHO
IOATOTOBUTb COOTBETCTBYIOLlee pa3bsACHEHUe, IpPUaB eMy IIPaBOBOM
craryc.
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ITpo6rema 6momorn3anyy semMiesenus
B HeuepHo3émHoii 30He Poccun
(cocTosAHME U HEePCHEKTUBBI MICCTIEOBAHII)

Jlyxun C.M.

Bcepoccuiickuii Hay4HO-UCC1e008amenbCKUtl UHCUMYm
opearuveckux yoobpernuii u mopga - punuan PI6HY
"Bepxnesomncckuii PAHL]", Bnaoumupckas o6s., n.Bamxuro

B mocrnepHye rogsl BO MHOIMX PETMOHAX CTPaHbl aKTUBHO BHEIPSIOT-
Csl CUCTeMBbl OMONOrM3alyUy 3eMJIefeNs, IpU 3TOM OOJbLIOe BHUMAHNE
YEEsIeTCS OCBOEHMIO IOYBO3AIIVTHBIX CEBOOOOPOTOB, MCIOb30BAHMUIO
OpraHMYecKUX YHZOOpeHMil, HACBI[EHNI0 CeBOOOOPOTOB MHOTOMETHIMNU
TpaBaMu, TOXKHMBHBIMI [TOCeBaMy. I10OBBIIIEHE eMKOCTY GIOIOTYeCKOTO
KPYTrOBOPOTa BEILeCTB U BOCIPOU3BOACTBO IUIOJOPOAMS IIOYB B HMNX
OCYIIECTB/ISIIOTCSL IIyTeM BO3BpaTa PAacTUTENIbHBIX OCTATKOB B IIOYBY,
peyTHIM3aumMy OTXOfOB >KVBOTHOBOACTBA M IITHUIIEBOACTBA, HAyYHO
0060CHOBAaHHOTO IIPYMEHEHN S MIHEPa/IbHbIX YEOOPEHNIL.

B namem moHMMaHWUM OMOMOTM3ALS 3eMIEHeNNs He MOFpasyMeBaeT
BO3BpAT K MaJIONPOAYKTUBHBIM CHCTEMaM 3eMJIeNiisl, KOTOpble OIPAI0T-
Cs JIMIIb HAa NPUPOJHOE IIOJOPOye MOYB 0e3 COOIOfeHNsT OCHOBHOTO
3aKOHa-Bo3Bpara. OHa MO/DKHA 6asMpOBaTbCS Ha MaKCUMAIbHO BO3MOX-
HOM NCIIO/Ib30BaHUM OMOIOTMYECKUX PECYpPCOB B COYETAHMM C HAYUHO
00OCHOBAaHHBIM, pAaLJIOHA/IBHBIM  JCIOIb30BAHMEM  arpOXMMUYECKUX
CPENCTB:  MUHEpPANbHBIX  yHOOpeHMil, XUMHYECKUX  METMOPAHTOB,
CpefcCTB 3aluThl pactennit n gp. Kaxpplit 13 atux nprémMoB cam mo cebe
HOJIOKUTEIPHO B/IUACT Ha IUIOJOPOAME IOYBBI M ee IIPOAYKTHBHOCTD,
ofiHaKo 6o7ee BBICOKMI 3 deKT JOCTUTAETCS P UX COYETAaHNN.

Bo BHMMOY npoBOpATCA MHOTOJNETHNE MCCIEJOBAHUA 10 MpobieMe
Ouormorusanmy 3emiefenysi, MOBbILIEeHVS 3(QeKTUBHOCTI UCIONb30Ba-
HUsI OMONMOTMYecKUX (aKTOPOB, M3YYeHMsI UX POIM B BOCIPOU3BOACTBE
IUTOFOPOAYS TOYB. B TeueHme mamrensHOro BpeMeHM VIHCTUTYT ocCyie-
CTB/UI KOOPAMHALVIO HAyYHBIX paboT 1o 3apjaHmio 07 «Paspaborarb
Hay4HbIe OCHOBBI OMO/IOrM3alMy 3eMJIefieNnA Ha 6ase BBICOKOI(QEKTUB-
HBIX, 9KOTIOTMYeCKY Oe30IIaCHBIX TEXHOJIOTMII IIPOM3BOACTBA ¥ UCIIONb30Ba-
HIsI OPTAHMYECKUX YHOOpeHuit u 610pecypcoB B afalnTHUBHO-TaHAIIA(T-
HOM 3emsefienviu» llporpaMMbl (QyHEAMEHTAIbHBIX ¥ IMPUOPUTETHBIX
OPUKTAFHBIX VCCIEHOBAHUII [0 HAYYHOMY OOeCHevYeHMI0 PasBUTH
arpoIpoMbliIeHHOro KoMiekca Poccuiickoit @epgepannn.
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BaxHeilllee 3Ha4yeHMe B CUCTeMe OMOJIOIM3aLVM 3eM/ICHeNVs Ipu-
HafITeXUT  COBEPUIEHCTBOBAHMIO  CTPYKTYpPbl — ITOCEBHBIX  IUIOLIAJEN,
BHE[PEHMIO  CeBOOOOPOTOB, HACBHILIIEHHBIX 0OOOBBIMU  Ky/IBTYpaMIu.
O606uieHre 6OIBLUIOTO KOMMYIECTBA ONBITOB, IPOBEIEHHBIX B MHCTUTYTE,
CBUMETENIbCTBYeT O OONBIIOM IOTeHIMane 6O0OOBBIX, KaK MCTOYHUKOB
OM0/IOTMYECKOTO0 a30Ta B 3eMJIeJIe/INN.

B BereTallOHHOM OIIbITE€ B IIECYAHOI Ky/IbTYpe YCTAHOB/IEHO, UYTO
koo uument dukcanum azora arMocdeppl KIepoM KPacHBIM COCTABIISII
95%. B momeBbIX yCIOBUAX KOI(POUIMEHT OMOIOrMIecKoil a3oTUKCALNU
y 6060BbIX KynbTyp gocturan 70%. B onbitax ¢ 6060BBIMIM KyIbTYpaMyL Ha
CYIeCYaHOll IepPHOBO-IIOA30/INCTON ITOYBE YCTAHOBJIEHO, YTO HanOOJIbIIeil
a30TUKCHPYIOIell CIIOCOOHOCTBIO XapaKTepU3yeTcsi KjeBep KpPAaCHBII
2 I. )XM3HM — 263 Kr/ra asora B TOJI; OCTa/JbHbIe KY/IbTYpbl PACIONAraanch
B CIEAYIOLIEM MOPAJKE: TOINH MHOTOIeTHMII — 210, foHHNK >XenToiit — 200,
moLepHa 2 I. )XusHu — 170, KneBep + TuModeeBKa — 168, k1esep 1 I. XM3HU
- 163, moHHuK 6enpiit — 153, THOOUH OFHOMETHUI — 139, TOPOX Ha 3€/IEHBII
KopM — 138, cepapenna — 118, mouepHa 1 1. >xusHn — 114, ropox Ha 3epHO —
106, 60651 KOpMOBbIe — 104, Buka + oBéc — 70, Topox + oBéec — 53 Kr/ra.

B cucreme 6monornsanum 3emyiefeNys MCIONb30BAHNI0 OPraHNYeCKUX
yHOOpeHMII NpUHAICKUT Bepyljas poiab. HecMOTps Ha CoOKpalleHue
00beMOB BHECEHVsI OpraHMYeCKMX YAOOpeHWil B IOCTeqHUE TOAbl, C Ha-
BO30OM ¥ KOMIIOCTaMJi BHOCUTCSI B CE€/IbCKOXO35/ICTBEHHBIX OPraHM3alMAX
Poccun oxono 700 teic. TonH NPK. C yuyeToM Hencnonb3yemoi Ha KOpMOBbIE
LieJI COJIOMBI M CUJIEPATOB C OpPraHMYeCKUMM VAOOpeHMAMU B IOYBY
IIOCTYIIAeT OKO/I0 50 MJIH. TOHH OPraHMYECKOrO BelecTBa 1 1,5 M/IH. TOHH
NPK.

CpaBHMTe/IbHAA OL|EHKA Pas/IMYHbIX CUCTEM YHOOpEHUs, IpOBefeHHas
B JJIMTEIbHOM CTallMOHAPHOM OIIbITE, II0Ka3aja, YTO IPUPOCT ypoxKaii-
HOCTHM 3epHa O3MMOIJI ILIEHMIBI OT MJUHEPATbHBIX YHOOPEHWIT COCTaBIUII
4-22 u/ra, ot opranmvyeckux — 10-20, OT COBMECTHOTO BHECEHMsS Opra-
HUYECKMX UM MMHepaibHbIX — 18-23 1n/ra. B memom 3a ceBoobopor (10
potanuit) 9¢p¢HeKTUBHOCTb OpPraHOMIHEPA/IbHOM CUCTEMBI YIOOpeHMI IIpu
CpefHerofoBoit fose ypobpenuit HaBo3 10 T/ra+N50P25Ke60 oxasamach Ha
25% BblllE, 110 CPABHEHUIO C 9KBMBAJIEHTHBIM KOMMYECTBOM MUHEPA/IbHbIX
yEoOpeHuiL.

B ycnoBuax HepmocTarka HaBosa 0ojbliasg polb B HOBBILNICHNUM
IIOOPOAMA MTOYB NMPUHAJIEXNT UCIIONTb30BAHNI0 PACTUTENIBLHBIX OCTAaTKOB
U cujiepaToB. B 107€BOM OIbITe B 3€pHOTPABAHONPONAIIHOM CEBO-
060poTe U3yYeHa CpaBHMTeNbHasA 9((EKTUBHOCTD OPraHOMMHEPAIbHO
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1 6MOIOrM3MPOBAHHOI CUCTeM yRoOpeHNs. B opraHoMIHepaIbHOI cucTeMe
yEOOpeHus1 ypo>kail OCHOBHONM ¥ IOOOYHON IPORYKLMYM OTYYXKIAJICH,
HaBos KPC BHocmwica mon KapTodenb, MUHEpalbHbIE YHOOpeHHS -
©XKerofIHO. B 6110/10rn3npoBaHHoI cycTeMe BOCIPOU3BOLCTBO IUIOLOPOAIS
OCYILIECTB/ISZIOCh 32 CYeT NCIO/Nb30BaHUsI OMOPECYpcOB arporeHO30B:
COJIOMBI, OTaBbI MHOTO/IETHUX TPaB B KOMOVHAIMM C BHECEHEM YMEPeHHBIX
03 MUHEpa/IbHbIX yHOOpeHuil. B pesynbraTe McciemoBaHWUiT YCTAaHOBICHO,
4TO 3¢ (EeKTUBHOCTD OPraHOMJHEPATIBbHON ¥ OMOTIOTM3MPOBAHHON CUCTEM
yno6peHnsA IpyMepHO oM HaKOBa. I pu1cIonb3oBaHNy OpraHOMIHEPATbHOI
CUCTeMBI YIOOpeHMs IPOAYKTMBHOCTD ceBoobopoTa cocTaBma 41,1 1y 3.en/
ra, buonornsupoBaHHoi — 39,9 11 3.ex/ra.

CyecTBeHHOE MECTO B CTPYKTYPe TOCEeBHBIX IIo1asieri HeueproseMuoit
30HBI MOT'YT MIMETb CMelIaHHbIe II0CEBBI 60OOBBIX CO 3/IaKOBBIMM V1 PYTYMU
Kynbrypamu. OHM ABNAIOTCA 3HAYUTEIbHBIM PeCypCcOM B IIOBBILIEHUN
CTENeHM IIO/IE3HOTO VICIIONb30BAHMA PACTEHMAMM TEIUIA, CBETA, OCAJKOB,
IUTATE/IbHBIX BELIECTB IIOYBDI, YTO CBA3aHO C OTHOCUTENBHO BBICOKOI
YCTOMYMBOCTBIO UX K CTPeccoBbIM (pakTopaMm cpepmpl 1 Oonee IOIHON
peanusanyeil 61OMOTeHIMaIA arPOI[eHO30B.

Bo BHUMNMOY mnpoBemeHbl MCCIEHOBaHMA II0 OLieHKe arpo6mosoru-
YeCKMX OCOOEHHOCTE!! Pas/IMYHBIX BUJOB M COPTOB CpPEJOYIyYIIAIONINX
KYJIbTYpP, XapaKTepM3YIOIUXCS BBICOKOI yHOOPUTENIbHON IeHHOCTDIO.
[TogoOpaHbl copTa U pa3pabOTaHbl TEXHOJNOTUM BO3MIEIBIBAHNSA IIep-
CIIEKTUBHBIX [yiA HedepHO3eMHOI 30HBI KyHIbTyp - [JOHHUKA, COM,
MHOTO/IETHETO JTIONMHA, COPro-CyJaHKOBBIX TuOpuaoB. PaspaboTaHHbIe
BHUMOY TexHOMOrMM MCrIonb3oBaHMUA CUJEPATOB U CPefOyTy4lIAloIuX
KynbTyp B HeuepHoseMHoi1 30He P®, BKIIOYAIOT ONTUMU3ALUIO CTPYK-
TYPy IIOCEBHBIX IUIOIaJiell M CeBOOOOPOTOB, HACBHIleHNE UX 60OOBBIMI
KY/IbTYpaMI, MaKCHMaIbHOE UCIIO/Ib30BaHNE OMONIOIMYeCcKOro asora, Ipu
3TOM O0ecreuyBaeTCsl COXpaHEHVe 1 IOBBIICHNe IUIOfOPOAMs IIOYB U
IPONYKTUBHOCTH 3eMJIefie/iNs, CO3JaHNe YCTONYMBOM KOPMOBOJ 6asbl
IS )KMBOTHOBOJCTBA.

BMmecTe ¢ TeM MCIIONb30BaHME TOMBKO OMOIOTMYECKMX IIPUEMOB
IIOBBIIIEHNA IUIOOPOANA IIOYB 6e3 IpMMeHeHMsA MUHepPaIbHBIX yHobpe-
HUII He KOMIIEHCHMPYeT BBIHOC 37IEMEHTOB IMUTAHMA M MOXKET CONpO-
BOXK/JaTbCSl CHIDKEHMEM UX 3allacoB B II0YBE, YTO IOATBEPXKJAEeTCsA JaH-
HBIMY, ITOJTy9€HHBIMY B IIOJIEBOM OIIBITE C BHECEHMEM CHUJEPATOB B TEYEHNE
6 71eT 1o, KapTodeb.

BaxHOe 3HaYeHMe B cUCTeMe OMOIOrM3aLuy 3eMIeieNs IPUHAIEKUT
VICIIONIb30BaHMIO COJIOMBI, a TaK)Xe J[pPyIue PAaCTUTENIbHBIX OCTAaTKOB. B
1enoM 1o Poccum, o pacueTaMm MHCTUTYTA, EKETOHO MPOU3BOIUTCA OKOTIO
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130 M/IH. T PacTUTENbHBIX OCTATKOB Pas3/INYHBIX CEIbCKOXO3AVICTBEHHBIX
KY/IBTYp — 3€pPHOBBIX ¥ 3€PHOOOOOBBIX, KYKYpPy3bl, IIOJCOMTHEYHNKA, COM,
60T1BBI KapTodernsa u cBeknbl. OCHOBHYIO KOO UX HMX COCTAB/ISET CONTOMaA
3€PHOBBIX U 36pHOO00OOBBIX KyIbTYP — 750 80%.

VccnemoBaHMAMM  YyCTaHOBJIEHO, YTO JUIMTEIBHOE CHCTEMATUYECKOE
OpUMeHeHNe COIOMBI B CeBOOOOPOTE B KOMOMHALMU C MUHEPATbHBIMU
yRoOpeHusAMY, OeCIofCTUIOYHBIM HABO30M, MOXXHMBHBIMU CHUJepaTamiu,
MUKpPOOMOTIOTMYECKMMIY IpelapaTaMyi CIOCOOCTBYeT COXPAaHEHWIO U BOC-
IIPOM3BOACTBY IIOZOPOANS [OYB: ONTUMM3ALNN OJOTOTNIECKOT0, TyMYCO-
BOTO0, arpousNIecKOro COCTOSIHIA [0YB, 6alaHca 371eMEHTOB MUTAHU.

Tak, B J/IUTeIbHOM IIONIEBOM OIIbITe IIPMMEHEHMe CO/IOMbI 3epHOBBIX
U 3epHOGOOOBBIX KyIbTyp Ha yHoOpeHme 3a 3 poOTaluy 5-IIOIBHOTO
3€PHOIIPOIAILIHOTO CeBOOOOPOTa B CyMMapHOII fo3e 27 tT/ra Ha ¢oHe
MJHEpaIbHBIX YAOOpEeHWT 00eCIednmnio MOBBIIIEHNE B IIAXOTHOM C/IO€
JepHOBO-IIOJ30/IMCTOI CyIlecyaHoil mouse: cofepKanua Copr — Ha 0,045-
0,066%; 3amacos rymyca — Ha 1350 - 1980 Kr/ra; 4McIeHHOCTH canpodur-

HOl Mukpodmopsl - B 1,3-1,9 pasa; akTyaJIbHOI OMONIOIMYECKOI
aKTUBHOCTHU — Ha 20 %; comep>kaHrsi MUKPOOHOIT 61omaccsl — Ha 23 - 31%;
HUTPpU(QUKALVOHHON CIOCOOHOCTN - B 2,1 pasa; COmepXaHWUs JIETKO-

pasmaraemMbix (paxiuil ITOYBEHHOTO OpPraHMYECKOrO BelljecTBa — Ha 16-
37%; comep>xaHusi 0OMeHHOro Kamus — Ha 39 - 52 MI/Kr; MPOAYKTUBHOCTI
ceBoobopoTa — Ha 10 11 3.e5./Ta.

C ncnonb3oBaHMEM METOJOB 3KOMOTMYECKON CeNeKIMM B COTPYTHMU-
4ecTBe C HayyHbIMM yupexpaeHumaAMu Poccuym, Mekcukny, Kasaxcrana,
Benopyccun cospganbpl HOBble aJaITMPOBAHHBIE K PA3JINYHBIM YCIOBUAM
BBIpAI[MBAHNs, BBICOKONPOAYKTUBHBIE COPTa C BBICOKOI Cpemoobpasyro-
et CooCOOHOCThI0O — MOHHUK Oenblit Merepckuit 99, TOHHMK >KETTBIN
Cynmoropckuit, MoNMH MHOrojieTHuil [peHagep, copra SipoBOro TpUTHKaJe
—-Amuro, Hopmann, Kapmen, Poccuxa u gp. CopTa pfomyiieHbl K
VICTIO/Ib30BaHMIO II0 MHOTUM perroHaM P®, 4To ykasbiBaeT Ha MX BBICOKYIO
9KOJIOTMYECKYI0 IUIACTUYHOCTb M aJallITUBHOCTb K KOHKPETHBIM YC/IOBU-
SIM BO3JIe/IBIBAaHMA.

B Hacrosiee Bpemst 6omnee 170 cTpaH Mupa pasBUBAIOT OpPraHMYECKOe
CelIbCKOe XO3SIICTBO, B HEM 3aHATO 0Oojee 2 MJIH. [POU3BOAMTENIEIL.
E>xerogHplli mpupoCT IpOU3BOACTBA NMPOAYKIUY, BbIPAIleHHOM 110 TEXHO-
JIOTUSAM OPTAaHMYECKOTO CeNbCKOro X03AMcTBa cocrasnseT 12-15% B rog,
U, IO IIPOTHO3aM, TaKie TeMIIbl coxpaHAaTcs o 2025 ropa. Poccus, no gan-
HbIM HalnoHa/bHOTO OpraHMYEeCcKOro COw3a, 3aHmMmaeT Bcero nuib 0,2%
OT MMPOBOTO PbIHKAa OpPraHMYecKUX NpoAyKToB. IIpmuATHE 3aK0oHA Ne280-
®3 or 3 asrycra 2018 "O6 opraHm4eckoil HPOZYKUMU Y O BHECEHUU
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M3MEHEeHMII B OT/e/IbHble 3aKOHOaTebHble akThl Poccuiickoit Pepgepanmn”
CO3JJa€T yC/IOBUA NI YCKOPEHHOTO BHEIPEHUSA B IPAKTUKY CEIbCKOTO
XO034JICTBA TEXHOIOTUI IPOU3BOJICTBA OPraHNYeCKON IPOSYKLIVN.

B Hamieil cTpaHe MCCIeNOBAaHNUA B OO/ACTV OPraHUYECKOTO CEIbCKOTO
XO3AMCTBA KpaliHe OrpaHM4YeHHbl. IIpakTm4yeckum OTCYTCTBYIOT MCCIENO-
BaHUA II0 CPaBHUTENbHONM OLIEHKE Ppas3AMYHBIX CHUCTEM 3eMJIeHeNnns
(opraHM4ecKoro, MHTEIPUPOBAHHOIO, MHTEHCHBHOIO) IO B/IMAHVMIO Ha
MPOAYKTUBHOCTD arpoLleHO30B, KadyeCTBO IPOAYKIUYM, SKOHOMMUYECKUE
IOKa3aTenu Ipou3BOACTBAa. He paspaboTaHbl perncTpbl TeXHOIOIMI
OPraHMYeCKOTO IPOM3BOACTBA, OTCYTCTBYIOT TpeOOBaHMUA K BBIOOPY
3€MEJIbHBIX YYacCTKOB JI/Ii TIPOM3BOACTBA OPraHMYECKON IIPOAYKIIUM,
HEeT MCC/IeJOBAaHMIl II0 OLEHKe KadecTBa INPONYKLMM, BBIPALIEHHONM II0
TEXHOJIOTMAM OPraHMYecKoro semsenenus. He ompeneneHpl mepcreKTUBbI
PbIHKA OPTaHMYEeCKON IPORYKUMU U CUCTeMa cepTuduKanmuy opraHmde-
CKMX TIpopykToB. CyllecTBylole peKOMeHJAlMM II0 IIPOU3BOJCTBY
OpraHMYeCKOll IPONYKLIMM OCHOBaHbI Ha NCIIO/Nb30BAaHUM 3apyOe>KHBIX
TEXHOJIOTMIA, KOTOPbIE HE COOTBETCTBYIOT IPUPOJNHO-KIMMATUYECKUM U
9KOHOMMYECKMM ycnoBuax Poccuiickoi ®epepanum.

Mexny TeM, GyHOAMEHTANIbHOII M  TEXHOJIOTMYECKON OCHOBOII
OPraHNYeCKOTO CeJIbCKOTO XO03sMICTBA SB/IACTCS OMOTIOTM3aLNs 3eMIeHeTINA.
VccnenoBanus u paspaboTKy IO 6MONOTM3aLUM 3eMIefie/lid MOTYT ObITh
VCIOTb30BAHbl, KaK JII IPOM3BOACTBA OPraHMYECKON MPONYKLMM, TaK U
IIpy IPOU3BOACTBE NPOAYKLUMM II0 MHTETPUPOBAHHBIM ¥ MHTEHCUBHBIM
TEXHOJIOTAM.

CosnaHne GyHZaMEHTa/IbHBIX OCHOB OMOJIOTM3AlNI 3eMICHeVs, pas-
paboTKa arpOTEXHOJIOINII HOBOI'O HOKO/ICHN, OasupyIolecs: Ha IPUHIN-
IaxX KOMIIIEKCHOTO, IPUPOJOOXPAaHHOTO HCIOMb30BAHMA OMONTOIMYECKUX
U arpoXMMMYecKux (aKTOpOB, PecypcocOepeskeHus, SKONOTU3aLNU
Ce/IbCKOXO03sIJICTBEHHOTO IIPOM3BOJCTBA AB/IAIOTCS OFHUMM U3 Hamboree
IePCIeKTVBHBIX HallpaByIeHNil GpyHlaMeHTaIbHBIX ¥ IPYK/IaJHbIX HAYIHBIX
MCC/IEOBAHMIL B 00/IACTI CEIbCKOTO XO3SIICTBA.
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ATPOXVIMMSA B PEHIEHNN 3A1AY
IPOITOBOJIBCTBEHHOM BE3OIIACHOCTMN,
CO3JAHNN KAYECTBEHHDBIX, B TOM YMCJIE
OYHKIIMOHAIJIDHBIX, ITPOOYKTOB IIMTAHU

CocTosHNe U 6aTaHC CBUHIA M KAAMUA B CHCTeMe 0YBa-
yRoOpeHue-pacTeHue NP JINTETHHOM IPUMEHEHNN
arpoXMMMUYeCKNX CPeACTB

Ezopos B.C., Haszapoea JI.K.

MTY umenu M.B. Jlomornocosa, Pakynvmerm nousosedeHus,
Kageopa azpoxumuu u 6uoxumuu pacmeHuti

Jana oyenka cocmosHUs C6UHUA U KAOMUS 8 CUCINeMe No46d-
y0o6peruti pacmeHuti u ux 6ananca npu OAUMeNLHOM HPUMeEHEHUU
AZPOXUMUHECKUX CPEOCINE.

ITockonbKy 1O4YBa sABNAETCA OCHOBHBIM CPENCTBOM CETbCKOXO3AM-
CTBEHHOTO IIPOM3BOJCTBA, HAKOIUIEHNE B Heil U30OBITOYHBIX KOMMIECTB
TSDKEJIBIX METaJUIOB MpeCTaBisieT cob0il KpaiiHe HeXKelaTenbHOe sIBJIeHNe.
[TosToMy OfHOIT 13 BayKHeMIINX HYHKIWIT arPOXUMUMN ABJIACTCA CHIDKEHUE
HEraTMBHBIX IOCHAEICTBUI OT JIOKaJbHOTO ¥ IVIOOATIbHOTO TEXHOI€HHOIO
3arpsI3HEHUs arpOdKOCUCTeM TSKEJIBIMM MeTajUlaMU M APYIMMM TOKCU-
YeCKUMU 37IeMEeHTaMMI.

Vsydenne BAMAHUA  OAUTEIBHOIO  IPMMEHEHNUsA  MUHEPa/IbHbIX
yEOOpeHNuit 1 M3BECTKOBAHMs Ha COCTOsSIHME M OalaHC CBUHLA M KaJMMUs
B IIOYBe IPOBOAMIN B JUIMTEIBHOM IIOJIEBOM OIIBITE, 3a7I0)KEHHOM
B 1966 1. Ha IJenTpanbHoit onbiTHOI cTanuuu BHUVA B nocenke bappionuo
HomopenoBckoro paitona MockoBckoit obmactu. ITouBa ombITa IEpPHOBO-
HOJ30/IUCTasA TAXKENOCYT/IMHUCTAS.

Cxema ombita: 1. Konrponp 6e3 yno6pennis; 2. NK; 3. NK + ussects
no 1,5 k. 4. NK+ usBectp mo 2,5 r.k. 5. NK+Pc 6. NK + usBectp 1o
1,5 r.x.+Pc 7. NK + usBectp o 2,5 r.x.+Pc.
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Hosbl ypmobpenmit 3a poranui ceBoobopora (cpepHue 3HaUYeHNs):
aMMmmauHas cemutpa — 90 kr/ra, cynepdocdar FBOIHOI IPaHYIMPOBAHHBLI
- 60 xr/ra, xammit xmopucTbiit — 120 kr/ra. VI3BecTb BHOCMIM B BHfE
MarHe3a/JIbHOJ M3BECTHAKOBOM MYKM B T€YEHME IEPBBIX TPEX POTALUI U
B BocbMyIo poTanuio (2006 rox). ocopHble yRoOpeHNst BHOCUIN B Tede-
HI€ TEepBBIX IATU poTauuii, ¢ 1993 roga He BHOCKMIM, M3y4Yanu WUX
nocrneneictBue. A30THbIe M KaluiiHble YIOOpPEHUs IPUMEHSIN €XKerofHO
B KayecTBe poHa.

VccnenoBanus mpoBOAMIM B 3BeHe ILATUIIONBHOTO (o 1992 ropa)
ceBoobopotra: o3umas mitennua (Triticum aestivum L.) — xaprodens (So-
lanum tuberosum L.) - sumens (Hordeum vulgare L.) ¢ mopceBoM KieBepa
(Trifolium pretense L.) — x7eBep 1-ro rofa momp30BaHust — K/IeBep 2-TO TOfA
nonp3oBaHusA. B 1993 ropgy u3 ceBoo6opora ObUI MICK/IIOUEH KapTOQeb.
C 2013 ropma BMecTo KiieBepa BolpaliuBaiy ropox (Pisum sativum L.).

InrenbHoe, B TeyeHue 48 - 50 j1eT, IpMMeHeHNe MUHepaIbHBIX yAo0pe-
HUIl ¥ M3BECTKOBaHNME He OKa3alo CTAaTMCTUYECKV 3HAYVMMOTO BIVISTHIS
Ha YPOBHU COfiep>KaHMs B IIOYBE BAaJOBBIX (OPM CBMHIA ¥ KagMUsA IO
cpaBHeHMIO ¢ KOHTpojteM. Cofiep>kaHVs BaJIOBBIX (OPM TKEIBIX MeTall-
JIOB B II0YBeE BCeX BapuaHToB Obln Hinke ITJTK.

ITpuMeHsieMble COYETAHUS YHOOPEHWIT OKasaay pasIMIHOe JeiCTBUE
Ha cofiepXaHue B o4Be (popM MeTanios, uspnekaempx 11 HCl (motenmnm-
aJIbHBII 3arac HOJBIDKHBIX (GOpM CBUHIA U Kapmus). KoppensioHHbI
aHanu3 MoKa3asa TECHYIO CBA3b MEXJY MOTEHIIMATbHBIM 3a11aCOM MeTaJlNIoB
U TIOKasaTelAMM KUCTOTHOCTM Mo4BbL CrefyeT OTMETUTb, 4YTO [/
CBMHI]A BBIBIEHHAs 3aBMCUMOCTb OblTa CTATUCTUYECKM J[OCTOBEPHOI,
ko3 duimenT Koppensuum BapbpupoBan B mpemenax ot 0,94-0,96. Tak,
HOBBIIIEHe KUCTIOTHOCTY HOYBbI IIPY BHECEHUU B IIOYBY (PM3MOIOTUYECKN
KIC/IBIX a30THO-Ka/IMITHBIX yHOOpEeHNUiI IpuBeo K IOBBIIMIEHNIO COfeprKa-
HUS KUCTOTOPACTBOPUMBIX ()OPM CBMHIIA B IIOYBE IO CPaBHEHMIO C KOH-
TporeM Ha 5-8%. Ha copepkaHme xajmus B IOYBe JJaHHbIe YHoOpeHuA
He OKasaly CYLIeCTBEHHOrO B/MAHMA. VI3BeCTKOBaHME CIIOCOOCTBOBAIO
YMEHBIIIEHNIO BBIIIEHa3BaHHBIX (GOpM  CBMHIIA M Kagmus. OPpPeKTus-
HOCTb ME/NMOPAHTa 3aBUCeNa OT €To J03bl, C BO3PACTaHMeM J[03bl U3BECTHU
0 2,5 I.K. MMMOOWIM3aLs TsOKEIBIX METAIOB OblIa CYILeCTBEHHOI.

Copeprxanue popM MeTa/lioB, ussnekaeMblx AAD pH 4,8 (axkTyanbHblit
3arac MOABVDKHBIX (POpM), ITTaBHBIM 00Pa3oM, 3aBMCENO OT KUCIOTHOTO
pexuma MOYBBL. Tak, MeXAy aKTyaJbHBIM 3allacOM CBUHIIA U KagMUs
n mokaszarensimyu KucmnotHoctu nousbl (pH, Hr, S m V) nabmoopamacs
CTQTMCTMYECKV 3HauMMas BBICOKasd KoppenAnud 1o mxane Yepmoxa (r =
0,83-0,95). CucremarydecKkoe BHECEHME a30THO-KaJIUITHBIX YHOOpeHMI
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[IPUBEIO K JIOCTOBEPHOMY IIOBBILIEHNIO cofiep>kaHus (Gopm CBUHIA, W3-
Brekaembix AAB pH 4,8 Bo Bce Tpy rozia Haumx HabIIO/{EHMIL.

Bo BaumstHuyu GuSMOMOTMYECKN KVUCIBIX a30THO-KaIMITHBIX YEOOpeHit
Ha cojep>KaHue KagMmusa B IIOuBe, u3BiedeHHbIXx AADB pH4,8, derkas
3aKOHOMEPHOCTH He ObLIa BbISIB/ICHA.

V3BecTKOBaHMe TOYBHI B H03e IO 2,5 K. u 1,5 .k. Ha ¢OHE HOTHOTO
MUHEPAJIbHOIO  yOOpeHMs IPUBEIO K CTAaTUCTUYECKM 3HAYMMOMY
M3MEHEHMIO KOHI[eHTPaLuu 3TUX GOpPM METAIIOB B ITOYBE.

CucreMaTnyeckoe JIMTeNbHOE NPYMEHEeH)e MUHePaIbHbIX Y00peHmil
M M3BECTM HPUBEIM K HAKOIIEHUIO B IIOYBE OINbITA KOMIUIEKCHBIX (B TOM
YIIC/Ie CBSI3AHHBIX C OPTaHMYECKUM BEIeCTBOM ITOYBBI), M3BIE€KaeMbIX 1%
S[TA B 1 1. AAbpH 4.8 coenyHeHnit CBMHIA ¥ KagMUA.

JInsi  OIeHKM CTemeHV BAMSAHUA CUCTEMAaTUYECKOTO IPYMEHEHMUs
MJHEpaIbHBIX yHOOpeHui! 1 M3BeCTM Ha NOABIDKHOCTb Pb m Cd, Hamu
ObIT paccunTaH Ko3(QUIMEHT MOABVKHOCTY CBMHIIA U KaMUs B IIOYBE.
[ns cBMHIIAa XapakTepHbl 6ormee HU3KMe IIOKasaTenu KoadduijmeHTa
MOABIDKHOCTM B TOYBe, 4eM [N KaaMmusA. VI3BecTKoBaHMe CYIIeCTBEHHO
YMEHDBIIWIO IOJBJDKHOCTD TSDKE/IBIX METa/IoB B Io4YBe. MakcuMajbHOe
[TOHIDKeHNe MOOWIBHOCTYM CBMHI[A M KagMmusi ObUTo 3apMKCMPOBaHO Ha
BapuaHTe IOCefeiicTBUA (ochopHOro yaoOpeHMs ¥ WM3BECTKOBAHUA
B 03e IO 2,5 LK. Ha (OHe a30THO-KaMMitHbIX yrobpennit. Koaddurment
[OfIBVYDKHOCTM CBMHI[A IIPY 3TOM COYETaHUM YHOOPEHWUIT YMEeHBIINMICS
Ha 49% , a Knn xagmusa — Ha 47%, OTHOCUTE/IBHO KOHTPO/IBHOTO BapMaHTa.
[Topkmcnenne MOYBLI OMBITA HMPM CUCTEMATUIECKOM McHonb3oBaHmu NK
yEOOpeHMs1 CTajo IJMaBHBIM (aKTOPOM IIOBBIIIEHNUS IIOABIDKHOCTH M1
DOCTYIIHOCTY pacTeHMAM CBUHIIA.

YpoxxallHOCTb B 3aBUCHMOCTM OT BapMaHTa M3MeHsIach ¢ 16 1/ra Ha
KOHTpOJIe 1o 52 11/Ta i 03MMOII IIIeHUIl U ¢ 17 fo 47 1/ra fnd SsuMeHs
IIpY COBMECTHOM IpMMeHeHuH (Iocnenerictsun) cynepdocdara u u3BectTu B
mose 110 2,5 r.x. Ha pone NK.

[maBHBIM (aKTOpPOM [MHAMUKU COREPXKAHUA TSDKEIBIX MeTaslIOB
B PacTUTeNbHON MPORYKIUU CTaNO KOCBEHHOE BIMAHME MUHEpaNbHbIX
yEOOpeHMII ¥ U3BeCTKOBAHMS d4epe3 M3MEHEHUe arpoXMMMIYEeCKUX
CBOJICTB ITOYBBI OMBITA. AHA/MM3 TECHOTBI CBA3U MEXJY KOHIIEHTpaumen
CBUHIIA B pacTeHMsIX U ToKasarernsimu KucmotHoctu nous (pH, Hr, S, V)
BBIABIMJI 3aMETHYIO U BBICOKYIO 3aBMCUMOCTH IO IKane Yengoka (r Mexpuy
BbIILIENIePEeYNCIEHHBIMY TTOKa3aTeNsAMM BapbupyeT B AuamaszoHe ot 0,63 mo
0,92).

L7151 BBIABIEHS 3aBUCYMOCTH KOHIIEHTPALINI AHAJIM3MPYEMOTO MeTajIIa
B TKaHAX pacTeHUIl ¢ ero (opMaMy HaXOXXJEHNUA B IOYBe ObUI IPOBeJieH
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KOPPE/LALVOHHbI aHam3. TecHas 3aBUCUMOCTD OblTa OOHApy>KeHa MeXIy
KOHIIEHTpaIiell MeTa/lla B 3epHe 00eMX KYIbTYP, @ TAKXKe B COTIOMe STUMEHSI
u copepxanueM ¢opMm cBuHIA, uspaedeHHelx 1 H. HCl (r=0,64-0,91).
Opnnako TonmpKo B 2016 rofy 3aBUCHMOCTD cofepxkanus Pb B sepHe u B co-
JIoMe SYMEeHsS OT KMUC/IOTOPAacTBOPMMBIX (OpM MeTa/yla ObUIa CTaTHCTU-
yecky 3HauuMoit (r = 0,91 u r = 0,84, COOTBETCTBEHHO)

Mexxpiy KOHIIeHTpalyeil CBUHIIa B 61oMacce 371aKOBBIX KY/IBTYp BO BCe
TPM TOfa MCCIeNOBaHMA ¥ aKTYaJIbHBIM 3allaCOM MeTaj/Ia B ITIOYBE TaKXKe
Obl/Ta BBIsSIB/IEHA TeCHAsS 3aBUCUMOCTb, KO3 GUINMEHT KOppeanyy Konebaucs
B npegenax ot 0,73 o 0,94, 4T0 COOTBETCTBYET BBICOKOII 1 BECbMa BbICOKOM
KOppeIALMY paccMaTpyBaeMbIX (PaKTOPOB I10 IIKaste Yenmoxa.

Ha Bcex BapmaHTax OIbITa IOTy4eHA SKOJIOTMYECK) Oe3o0macHas Ipo-
nykuus. Comep>kaHue CBMHIIA M KafiMMsl B 3€pHE U CONOME KYIbTYp ObUIO
ke ITIIK.

CHIDKeHMe CcOlepXKaHMs CBUHIIA B 3€pHE U COJIOMe S4YMeHs Ha
U3BECTKOBAaHHBIX BapUaHTaX OOYC/IOBJICHO [BYMs OJJHOHAIIPaBJICHHBIMU
mpoleccaMyl — CHYDKEHMeM IOfBJDKHOCTM CBMHIIA B II0YBE ¥ POCTOBBIM
pasbaByieHyeM BCIEACTBME 6Ojiee BBICOKOTO YpoXKasg. IJTO sABIAETCA II0-
JIOKUTENbHBIM sIBJICHNMEM, TaK KaK IIpY HOMy4eHuy Oojiee 9KOTOIMYeCKNU
0e30I1acHO IPORYKLMYM M3 IIOYBBI BBIHOCUTCs OOJIblilee KOMMIECTBO
3arpsA3HUTENA.

ITpu pacyeTe XO3AMICTBEHHOro 0ajaHca CBMHIJA Ha pasHBIX Bapu-
aHTax OIBITA OB IOTTyYeHBI OTPULIATeIbHbIE BE/IMUNMHBI, KPOME BapyaHTa
C CUCTeMaTM4YeCKUM IIpUMEHEHNEeM a30THO-KaJIMITHBIX yHOOpeHuii, rme
CTIOXKWJICSL TIOJIOKUTE/IbHBIN 6alaHC paccMarpuBaeMoro Metamra. OmHaKo
ClIefiyeT OTMEeTUTb, YTO HAHHOE IIOMIOKMUTENIbHOE 3HaYeHVe OanaHca CBUHLA
pasHoe 0,06 r/ra v 2,010~ Mr/kr HecymectseHHO oTHocuTenbHO OJJK Pb
65 Mr/kr. B 6amance KajMus HpuUXORHas CTarbs (IOCTYIUIEHME TSKETIOTO
MeTa/Ula C yHRoOpeHMsMu) ObUla Bbllle BBIHOCA KafMMUs Ky/IbTypamu
ceBo0bOpOTA.

[Ipu yuére NHOCTYIUIEHMSA MeETa/UIOB C aTMOC(EPHBIMU OCajKaMu
Ha BCeX BAapMAHTAaX ONbBITA, BKIIOYAdA KOHTPOJIBHBIN, OTMeYaeTcA IIO-
JIOXXUTENbHBI OamaHc. MaKCUMaabHBII MOMOKUTEIBHBI OamaHc Kak
CBMHIJA, TaK M KafMus 3apMKCUPOBAH NPV BHECEHMM a30THO-Ka/IMITHBIX
ymobpenuit. Takum 00pa3oM, 3arpsi3HeHMe MOYBBI CBMHI[OM M KajMMeM
B IIEPBYI0 OdYepenb ObIIO OOYCIOBNIEHO MX IOCTYIUIEHMEM C aTMocdep-
HBIMU BBIIIA/IEHUAMIL.
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IIpoayKTUBHOCTD U Ka4YeCTBO KY/IbBTYp ceBooOopoTa
NPU ANUTETbHOM IPUMEHEeHUN yxoOpeHuit
B YCIOBUAX CTAI[MMOHAPHBIX ONBITOB

Cmynun A.D.

Boponesxckuti punuan PI'6HY BHUV kyxypy3uvl,
n. Onvimnoti cmanuuu BHUMK

B OnumenvHoix cmMayuOHAPHLIX ONbIMAX U3YUeHA NPOOYKMUBHOCTY
KYZbmyp ce80060poma u MOHOKYIbIMYpPoL KyKYPY3vL NPU ONUMENbHOM
exicez00HOM 6HeceHuu yoobperuii. Onpedenena npodyKmueHOCMb U
Kauecmeo pacmeHueso0ueckoii NpooyKuuu.

Pesynmbrupyromum nokasareneM 3¢(GeKTUBHOCTU MT0O0r0 arpoTeXHO-
JIOTMYECKOTO IpUEMA CIY>KUT YPOXKAaHOCTb KYIbTYpbl, TaK KaK MMEHHO
OHa ABJIAETCA OCHOBHBIM IIOKa3aTeNeM CEeIbCKOXO3ANCTBEHHOIO IIPOM3-
BOACTBA. B maHHOI paboTe NpyBefeHbI pe3yabTaThl J/IUTEIBHOTO eXKErof-
HOTO IIPYIMEHEeHUs YHOOpeHMII Ha YPOXKAITHOCTDb KY/IBTYP JeCATUIIONbHOIO
ceBOOOOpOTa 3a IATb POTALMIT M KYKypysbl B OeCCMEHHBIX IIO0CEBax
B CTAallMOHAPHBIX IIOJIEBBIX OMNBITaX Boponexckoro ¢wmana OITHY
BHIM xykypysbl. CeBoO6OpOT pasBepHYT Ha TpeX IOISIX M OZHOM
IoJIe ¢ MOHOKY/IBTYPOM KyKypy3bl C IUIOmafiblo Kaxpgoro mond 1,1 ra.
CeB006OPOT [IeCATUIIONBHBI, B KOTOPOM 50% 3epHOBBIX, 20% TexHude-
ckux 1 30% KOPMOBBIX KylbTyp. MOHOKYIbTYpa KyKypy3bl IIPOCTPaHCT-
BEHHO pasMellleHa Ha PacCTOAHMM 12 M OT HE/SIHOK ceBOOOOpoTa. ITO
CaMblil [UINTEIbHBIN IMPOJO/LKAIOIIUIICA ONBIT C MOHOKYIBTYPON KYKY-
pysbl B Poccuiickoit @epepanun.

IToyBa — 4epHO3EéM BBIIEIOYEHHDIN, CPETHEMOIHDI, MalIOTyMYyCHBII,
TSDKEJIOCYIIMHYCTBIN Ha KapOoHaTHOI IHe. Ha MOMeHT 3akmafiky onbITa
B IIAXOTHOM CJIO€ COJepKanock: rymyca 5,65%, obigero asora 0,24%, ¢oc-
¢dopa 0,15%, xams 2,0%, pHcor. - 5,3.

Munepanbable ynoopenns (Naa, Pcr, Kx) BHOCHIM exxerogo ¢ 1965 1.
oceHbio 1Mo 60 Kr/ra fi.B. mo cxeMme yKopyka Bunsa 1 nononHeHHON 4eThIpbMA
BapuanTamu: N1Po,5K1, N1P2K1, N1P1K2, N2P1K1.

B macrosimeM cooOLIeHNMM aHAMM3y MOABEPTHYTbl Haubomee 3HAUM-
Mble BapuMaHTbL [llomajb OIBITHBIX HAEMAHOK 269,5 M2 IloBTOpHOCTD
TpexXKpaTHasl.

YpoxailHOCTb 3€/IeHOI MacChl KYKypy3bl Ha Hey[oOpeHHOM ¢oHe B
CpenHeM 3a 5 porauuii ceBoobopoTa coctaBuia 26,2 t/ra (ot 17,4 B 1993 1.
1o 40,7 t/ra B 1973 r.), B MOHOKynbType — 22,1 T/ra (o1 16,2 0 30,3 T/Ta B Te
Xe Tofbl, YTO U B ceBoobopoTe) (Tabm. 1). YpoBeHb ypOXKAHOCTY IO
poranysM ceBoobopoTa Ha ecTecTBeHHOM (oHe cocTaBui: B I — 28,4 1/ra,
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IT - 25,8, III - 20,5, IV - 31,5 u V - 25,0 1/ra, 4TO BbIllIe, YeM B MOHOKY/Ib-
type: I-III poranmax - Ha 14%, IV - Ha 24% u V - Ha 26%. Peaxumsa
KYKYPY3bl Ha BHECEHIE a30THBIX, POC(HOPHDIX 11 Ka/IMITHBIX YH0OpeHNiT OblTa
OZIMHAKOBOJI 11 He 3aBJCe/la OT MeCTa ee BhIpPAllVIBAHNA.

1. [MpodykmueHOCMb KyKypy3bl 8 MOHOKYIbmype u cegoobopome rnpu
dnumernbHOM 8HeceHuUU ydobpeHul, m/2a (cpedHee 3a 5 pomauyul).

MoHokynbTypa CeBoobGopoT nggggggggoifT
BapuanT 3enéHas 3enéHas 3enéHas

macca 3epHo macca 3epHo macca 3epHo
5:g6peHVII7I 22,1 2,81 26,2 3,42 4,1 0,61
N60 52 0,73 4,0 0,73 2,9 0,61
N60P60 7.7 1,10 7.4 1,11 3,8 0,62
N60K60 6,7 0,97 4,9 0,84 2,3 0,48
N60P60K60 10,1 1,32 8,8 1,29 2,8 0,58
N120P60K60 13,2 1,79 11,5 1,65 2,4 0,47
HCPo,5 2,4 0,32 2,9 0,35

MpumeyaHue. YpoxxalnHOCTb Ha KOHTpore 1 npubasku OT yaobpeHuit.

OTMedeHa Befymiast posib a30Ta B IOBLIIIEHUN YPOXKATHOCTU KYKYPY3HL.
Brecenne N60 TOBBICHIIO YPOXKalTHOCTD 3€7IEHOM MacChl KyKyPY3bl B CpeTHEM
10 ceBoo6opoTy Ha 4,0 T/ra, ¢ KomebaHUAMM IO poTauuaM or 2,1 t/ra Bo
BTOPOI1 J10 5,2 T/Ta B 4eTBepTOIl. B MOHOKY/IbTYpe cpepHssa mpnbaBka Oblia
BbIle Ha 30%, a BapbMpoBaHMe cOCTaBuUIO OT 4,0 T/ra BO BTOpOIi 1o 6,8 T/ra
B YETBEPTOI POTALMMN.

YpokalfHOCTb 3epHa KyKypy3bl Ha HeyjoOpeHHOM ¢oOHe B CpelHeM
3a TOAbBI MCCIEOBaHMIT B CeBOOOOpOTe cocraBmma 3,42 T/ra ¢ pasMaxoMm
BapbupoBaHuUA 1o rogaMm ot 1,84 t1/ra B 1983 r. 1o 5,08 T/ra B 2015 .
B moHOKynBTYpe 9TOT MOKasaTens — 2,81 T/ra ¢ KonmebaHusamMu ot 1,63 T/Ta
B 1986 1. 1o 4,42 T/ra B 2015 . YpOBeHb YpOXKallHOCTM 3epHa KYKYpY3bl
II0 poTalnysAM ceBoobopoTa Ha poHe Oe3 yrobpeHnit cocTaBut: B I porannn
2,50 t/ra, IT — 4,02, III - 2,96, IV - 2,98, V — 4,63 T/ra; B cOMOCTaBMMbI€e T'OIbI
B MOHOKY/IBTYp€ 3TOT II0Ka3aTelb ObI/T COOTBETCTBEHHO: 2,42; 2,34; 2,54;
2,90 u 3,85 1/ra. OpyHaKOBasi cXeMa BHeCEHUsI YROOPEHMIT 1 arpoTeXHMKa
OJIHOTO 1 TOTO >Xe rmbpuja B ceBOOOOPOTE M MOHOKYIbTYpe II03BOJIAET
B CONOCTaBMMble T'Ojbl BBISICHUTD POJIb CeBOOOOpOTHOTO dakropa. B cpen-
HeM 3a BCe TOfIbl UCCIEIOBAHMIT TIPUPOCT YPOXKANHOCTU KYKYPY3bl 3a CUET
ceBOOOOPOTHOrO (hakTOpa IO BapmaHTaM OmbITa ObUI B Ipefenax 2,3 —
4,1 1/ra 3enénoit maccel u 0,47 - 0,62 T/Ta 3epHa.
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Ha ecrectBeHHOM (oOHe ypPOXKalHOCTb O3MMOJ IILICHMUIBI IO BUKO-
OBCY U KYKypys3e Ha CIMJIOC COCTaBM/Ia, COOTBETCTBEHHO, 2,4 T/ra ¢ KO-
nebanuamu ot 1,43 1/ra B 1972 ropy mo 3,56 t/ra B 2009 rogy, 0 KyKypyse
Ha CUJIOC ypoXKaitHOCTb 6bta 1,46 T/ra ¢ pasmaxom oT 1,04 t/ra B 1984 1.
1o 3,07 t/ra B 1994 1. (Tabmn. 2).

2. YpoxalHocmb Kynnbmyp 8 cegaoobopome npu 051umesibHoM
8HeceHuu ydobpeHul, m/za (cpedHee 3a 5 pomayudl)

O3umas nwennua
no npegLecT- Moa- Caxap- | Bwko-
BapuaHTt BEHHUKY AumeHb | comnHed- Has OBEC,
Buko- KyKypy3a HUK cBékna CeHo

OBeC Ha cunoc
KoHTponb 2,41 1,46 1,77 1,53 28,8 3,67
Nso 0,50 0,57 0,80 0,25 4,6 0,76
NeoPeo 0,87 0,92 1,08 0,40 8,7 1,27
NeoKeo 0,64 0,11 0,96 0,26 6,9 0,82
NeoPsoKso 1,07 1,00 1,32 0,51 10,3 1,60
N120Ps0Ke0 1,27 1,24 1,50 0,52 12,6 1,91
HCPo,5 0,22 0,19 0,21 0,19 2,8 0,48

MpumeyaHme. YpoxaHOCTb Ha KOHTporne 1 NpubaBku OT yA0OpeHui.

YpoxKaitHOCTD A4YMeHH, IOJCONMHEYHNKA, CaXapHOM CBEK/IbI, BUKO-OBCa
Ha ecTeCTBeHHOM (oOHe COCTaBM/IO, COOTBETCTBEeHHO, 1,77; 1,53; 28,8 u
3,67 t/ra. Pasmax BappuMpOBaHMs II0 SYMEHI0 Ha 3TOM (OHe COCTaBMII
1,81 1/ra, moxgconHeyHnuky - 1,07, caxapHoit cBekne — 29,8, BUKO-0BCY —
5,19 1/ra. OpHUM U3 ONpefieNAMUX (AKTOPOB MOBBILIEHNA TPOLYKTHB-
HOCTYM KYJIbTYD IIPM MX BbIPALIMBAHMM ABIAETCA CO3[aHMe ONTVMA/IbHbIX
YCIOBMIT MOTpeO/IeHNs MOCeBaMM a30Ta, HAXOMAIIEIOCs B HALIMX IIOYBAX
B IIepBOM MuHUMyMe. BHecenme N60 IMOBBICMIO yPOXKAIHOCTb O3MMOMN
MIIEHNIBI 0 BUKO-OBCY Ha 21%, mo Kykypyse Ha cunoc — 39%, gumeHs
— 45%, TofIcCONMHEYHMKA M CaXapHOI CBEK/bl Ha 16% u BUKO-oBca Ha 21%.
ITpn BHecenmm onrumanbHO Ho3bI N60P60K60 ypokaitHoCcTh 03MMOIL
NIIEHUIIBI M AYMEHA IOBBICUIACh Ha 68 M 75%, IO JAPYyTUM KyJIbTypaMm
poct 6b11 B npeenax 33 - 34%. Ilosblmenne asora 1o 120 kxr/ra gocToBep-
HO IIOBBIIIAJIO YPOXKAMHOCTb TOJAbKO O3MMOI IIIEHUIbI, Pa3MELIeHHOM
0 KyKypy3e Ha CHJIOC, IO OCTa/JbHBIM KYIbTypaM HPUPOCT HAXOJUIICA
B IIpefie/iaX OMIMOKY OIIBITA.

[To 060011IeHHBIM JAHHBIM CTAlMOHApHBIX ombiToB 7-My HMW B ITYP
3a 2005-2015 IT. HAWIYYIIVMU YPOXKasMY O3MMOIl IIIIEHNIbI ObUINM Bapy-
aHThl ¢ BHeceHneM N60P60K60 - N90P90K90.
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Pesynbrarel ompepienieHusi GU3MYECKNX, XMMUYECKUX U XjIeOoIeKap-
HBIX KAa4yeCTB 3€pHA O3MMOJI IIIIEHMUIbl IIOKa3ajyM TECHYI 3aBUCHMOCTb
3TUX IIPU3HAKOB OT YPOBHA MMHEPAJILHOTO IIMTaHMUA U MOTOJHBIX YC/IOBUI
BereTaluy. Tak BO BJIaXKHbIE TOfbI COfiep)KaHue Oelka Ha Hey0OpeHHOM
¢done cocraBuno 10,54%, a mpu BHeceHuu N60 MOBBICHIOCH O 11,23%, B
TO BpeMsI KaK B 3aCyIIIMBbIE TOABI TOT II0Ka3aTelb ObII, COOTBETCTBEHHO,
13,22 n 14,88%. B cpenuem BHeceHue N60P60K60 moBblimiano cTeKnoBU[-
HOCTb Ha 15%, comep>xaHue Oenka B 3epHe Ha 1,85%, CBIPYIO KJICIIKOBVHY
Ha 4,9% 1 06beM xmeba Ha 32 cM?, IIpM ITOKa3aTe/sIX Ha Hey[oOpeHHOM (oHe:
CTEKJIOBUIHOCTD — 77%, 6enok — 12,05%, ceipast KinerikoBuHa — 24,7%, 06béM
xmeba — 548 cm’.

CopepxaHue IpOTeMHa, XKMpa, caxapa, KAeTYaTKM U 307l B 3epHE
KYKYPY3BI 3aBJCE/IO OT MeCTa eé BbIpall[BaHVsI, BHECEHHBIX YROOpeHuM u
IIOTOJHBIX YC/IOBUI, IIPM 3TOM CEBOOOOPOT OKasbiBal OoJblliee BIUAHUE
Ha ecTeCTBeHHOM (oHe, YeM Ipu BHeceHMu ypobpenuit. Tak copeprkaHue
IIpOTeNHa Ha Hey[OoOpeHHOM (OoHe cOCTaBIUIO B ceBoobopore 9,24% u 7,69%
B MOHOKYJBTYpe, a npu BHeceHnM N60P60K60, cooTBeTcTBeHHO, 11,56% 1
11,24%. CeBoob6OpOT U yROOpeHNs OKasblBajM IMONOXKUTEIbHOE BIVsHMUE
Ha cofiep>kaHue nmu3uHa u TpunrodaHa B Oenke. MecTo BbIpaliMBaHuMs
KYKyPYy3bl He B/IMAJIO Ha COfiep>KaHue XKIpa, caxapa U 30JIbl.

KagecTBO KOpHelt caxapHOi CBEK/IBI CIIBHO 3aBUCEIO OT (oHa I
norogHbIx ycmosuit. Copiep>kaHye caxapa B KOPHIX Ha eCTeCTBEHHOM (oHe
B ocTposacyuummBoM 1972 1. coctaBuno 22,6%, B TO BpeMs KaK BO BJIaX-
HOM 1 npoxyagHoM 1990 1. - 16,0%. OTMedeHO CHIDKEHME CaXapUCTOCTH
KOpHeil IpM OZHOCTOPOHHEM BHECEHMM a30Ta U IIPU €ro IIOBbIILeHUY
B CcOCTaBe HO/MHOro yrobpenus Ha 0,4%. B camble pasnnyHble [0 OTOLHBIM
ycnoBusaM ropsl Ha ¢one Ne0P60K60 momydensr Hanbomnee BbicOKMe cOHOpPBI
caxapa (7,1 1/ra). VMismenenue coornourenuss N,PK B nomHom ypobpennn
IyTEM yBeMYEHMA JJO3bI OJHOTO U3 37IeMEHTOB /1o 120 Kr/ra He yBeM4nBa-
eT cbop caxapa. Hambonpimas okymaeMocTb 1 Kr A.B. yRobpeHuit coopom
caxapa oTMedeHa Ha BapmaHTax N60P60 m N60P60K60 — cooTBercTBEHHO,
9,2 n 11,1 kr. YBenmmuenne fospl N,PK cBbime 60 Kr/ra nmpuBOOUT K
CHIDKEHUIO OKYIIaeMOCTM eIMHUIBI YA0OpeHuiT cOOpoM caxapa B CpelHeM
II0 9TUM BapyaHTaM Ha 37%. MuHepanbHble yEOOpeHus He CIIOCOOCTBOBA-
7Y TOBBILIEHUIO JXMpa B SAfpax IOACONHeYHMKA. B BapmanTax N60 u
N120P60K60 oT™MedeHO B cpefHeEM 3a BCe TOAbI MCCIENOBAHUI CHIDKEHME
comepyxaHys >xupa Ha 1,5; 1,7% 1o cpaBHeHMIo ¢ KoHTporneM. Hanbonbiee
BIMsiHMe Ha cbop Macnma ¢ 1 ra okaseiBasmo BHeceHre N60Pes0 1 Ne0P60K60:
cbop Macma B 3TUX BapMaHTax yBeIMYMBANCSA Ha 25% IO CpaBHEHUIO
¢ ecrecTBeHHBIM (oHOM. VI3meHneHme cootHoirennss N,PK B monHoM
ymoOpeHnu He BIMAIO Ha cHOp Macra.
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TaxuMm o06pasoM McCIefOBaHNs, IPOBOAMMBIE B ceBoobopoTe u
MOHOKY/IbTYpe KYKYpYy3bl 3a IATb POTAIUii, MPOIIEAIINX OT Hayaja OIbITa,
HoKasanu, 4To Hambormee sP¢eKTUBHOE NCIONb30BaHMe MMHEepPalIbHBIX
ymoOpenuit u GpopMmupoBaHye BHICOKIX ypOXKaeB KYKypysbl B ceBoobopoTe
35,0 T/ra senénoit mMaccel u 4,71 T/ra 3epHa, B MOHOKY/IbTYpP€, COOTBETCT-
BEHHO, 3,22 1 4,13 1/ra NpouCcXOANT Npu exerofHoM BHeceHnn N60P60Ke60.
Ha arom ¢oHe ypoxailHOCTh 3epHa O3MMOII IIIEHMIBI 10 BUKO-OBCY 1
KyKypy3e Ha CUJIOC COCTaBU/Ia, COOTBETCTBEHHO, 3,48 1 2,46 T/ra, AuMeHs
- 3,09 1/ra, ceMAH MOfCONHeYHMKA — 2,04 T/Ta, KOpHe caxapHO CBEKIIBI —
39,1 1/ra u ceHa BUKO-0Bca — 5,27 T/ra.

MakcuManbHbI c60p 1 OKYIIaeMOCTb YpO>KaeM 3epHa, Mac/ia ¥ caxapa
1 xr A.B. yRoOpeHui He3aBUCHMO OT IIOTOJHBIX YCJIOBMII VIMEJIO MECTO Ha
BapnanTe N60P60K60.
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Brusnue ¢ponmapHoit 06paboTKN HaHOYACTUIIAMHU cepebpa
Ha KayecTBO KnyOHeil kapTodensa (Solanum tuberosum L.)

Ilawxeeuu E.B., IIpaxun 10.]/]., Ky6apes E.H.

MTY umenu M.B. JlomoHocosa, pakynvmem nousoseoeHuUs,
Kageopa azpoxumuu u OUOXUMUU pACeHUT]

Donuapras obpabomxa kapmodgens (Solanum tuberosum L.)
HAHOYACMUUAMU cepebpa 8 PA3HLIX KOHUEHMPAUUAX 3HAUUMO
ysenuuuna ypoxati kzybueil, codepicanue 8 HUX HUMPAros
(na Hexomopuix eapuanmax ommeuero npesviuierue IJJK no
amomy noKazamenio), 6000PACMBOPUMbBLX CAXAPUO0S, U He 0KA3ANA
CYyULecmeeHH020 IUAHUSA HA coOeprcanue benKa, Kpaxmana
u cepebpa 6 KnyOHAX.

B Hacrosiljee BpeMs B CEIbCKOM XO3SIICTBE A/ 3aIUTBL OT puTo-
IIATOTEHOB PACTEHNIT TPe0OIafaI0T XMMIYECKIIe CPECTBA 3aLINUTHI, KOTOPbIe
HAaHOCAT Cepbe3HBbIIT 9KOJIOTMYeCKUII yiuepo.

BO3MOXXHBIM ~ a/IbTEPHATMBHBIM CIIOCOOOM 3aIlMTBl pAacTeHUil OT
(bUTONATOreHOB MOIYT CTaTh HAaHOYACTULBI cepebpa. B oTiuune or xumu-
YecKMX IIpelaparoB, HaHOCepeOpo wuMmeeT Oojlee IIMPOKUIL CIIEKTP
aHTMOAKTepUanbHOTO, (YHIMIMAHOTO ¥ IIPOTUBOBUPYCHOTO [eVCTBUS,
He BBI3bIBaeT IIPUBBIKAHNSA, IPOSABIAET YHUBEpCaJbHOE HeJCTBUE IIO
OTHOIIEHMIO K Ppas3INYHbIM BKAAM pacTeHMil, ABIAACh SKOJIOTMYECKU
6e30IacHBIM.

Bmecte ¢ TeM, HaHOCepeOPO — TDKEMBI MeTa/Ul M, B OT/IMYME OT
JOHOB, O00/MajiaeT IPOJIOHITMPOBAHHBIM [IEVICTBUEM, YTO, B YCIOBUAX
IPOJO/DKUTEIBHOTO BIMSHNS, MOXKET OKas3blBaTbh HETaTMBHOE JIEHICTBUE Ha
pacTteHus. BayaHMe HaHOYACTUIIBI Pa3TNYHBIX META/IJIOB Ha POCT U Pa3BUTHE
pacTeHuil BecbMa HEOZHO3HAYHO. TaK, B HAY4YHOII MUTepaType eCTb JaHHbIe
00 MHrMOMpYIOLeM BO3JENCTBUY HAHOYACTUI], HEKOTOPBIX MeETa/IOB Ha
POCT MUCTbEB U KOPHe pacTeHuit (IpuyéM IUCTheB B OOMBILEl CTEIeHM).
A B psfe 3KCIEPUMEHTOB MMEJIO MECTO CTUMYIMpYIOlLlee BO3JECTBUE
HaHOYACTUII META/UIOB Ha POCT TeX >Ke OpraHoB pacTeHuix [1].

Kaprodens (Solanum tuberosum L.) — BecbMa 9acTO BO3[enbIBaeMast
Ha Tepputopun Poccuiickoit Pefgepaunm Kynbrypa. [l ony4eHns BbICOKUX
ypoXkaeB KIYOHEIIOOB XOpOLIero KadecTBa HeoOXopuma o6paborka
Kaproges IpenaparaMiu IpOTUB (PUTONATOreHOB [2].

Ilenpr0 HAIIMX MCCIENOBAaHMII OBUIO M3YYUTb BIUAHME (POIMAPHOTO
BHeCEHs1 HAHOYACTHII cepebpa Ha ypoyKail U KadeCTBO KapToders.
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OO0BEKThI I METOMBI

Me/KOfIe/ITHOUHBI TI07IEBOI  OIBIT OBII 3a/7I0)KeH Ha TeppUTOPUK
Y4e6HO-OIBITHOTO MOYBEHHO-3Komorndeckoro uerrpa (YO IISI) MIY
nMeHu M.B. JlomoHocoBa. IlouBa OIBITHOrO IO/ — [JEPHOBO-IIOA30/IMCTAs
KYZIbTYPHasA CPEfHECYTIMHUCTAsA Ha IOKPOBHBIX CYT/IMHKAX, MOACTHIAeMbIX
KPacHO-0ypoil CYI/IMHUCTON MOPEHOIL.

B uccnemoBaHMM UCIONb30BaNIM IIpelaparhl, COAepiKallje pasinyHoe
KOJIMYeCTBO HaHOYacTHI] cepebpa (25 mr/m, 50 mr/n u 100 mr/m), B cocras
KOTOpBIX, [/ IpefoTBpalleHMs CAMIAHUA HAHOYACTUI], BXOAWJIO
am(doTepHOe IMOBEPXHOCTHO akTMBHOe BemecTBo (ITAB) - TammoBbIi
aMdomIonMKapOOKCUTTUIHAT HATPYSL.

B omnbite 651710 6 BapuaHTOB (CM. CXeMY HIKe) B 3-X KpaTHON HOBTOPHOCTH.

Bapuant: donmapHyo 06paboTKy pacTeHMIT IIPOBOVIIN:
1 — KoHTpOTIb OUICTUIIIMPOBAHHO BOJO;
2 - TIAB 800 IIOBEPXHOCTHO-aKTUBHBIM BellleCTBOM
B KoHLeHTpanuu 800 mr/i;
3 (ITAB 1600) MIOBEPXHOCTHO-AKTVBHBIM BEIIECTBOM

B KOHIeHTpauuu 1600 mr/i;

4 (Ag25+IIAB 800) mnpenaparoMm c KoHneHTpanuei [IAB 800 mr/n
U HaHo4YacTuIaMu cepebpa (25 mr/m);

5(Ag50 + [TAB800) mpemnaparom ¢ koHuenrpanueit ITAB 800 mr/n
" HaHo4acTtuiamu cepebpa(50 mr/m);

6 (Ag 100 + ITAB mpenaparom c koHueHTpauueir [ITAB 1600 mr/n

1600) " HaHodacTuiamu cepebpa(100 mr/m);

Kaprodenp pannecmenoro copra «Ymaua» BBICRXKNMBaIu B OOpO3MIbI,
paccTosgHMEe MEXIY KyCTaMM COCTAaBJIANO 33 CM, pasMep OFHOV HENAHKN —
2,5 M B mouBy, B KadecTBe IPEeANOCEBHOrO yRoOpeHs, BHoCcun 50 Kr/ra
azodocku (N, P,Os, K20 1o 8 kr/ra KaXX[oro snemMeHTa).

O6paboTKy pacTeHmil mpenaparami IPOBOANIN [0 IIOTHOTO MX CMadM-
BaHUS TPU pas3a IpM HOMOINM CAJOBBIX PACIBUINTENENl C MEXaHM3MOM
PYYHOTO HarHeTaHMs HABIE€HMS UM Pa3peXKeHUsA IPU IIOMOIIM BBIXOJHOTO
KJ/IallaHa C PaCIIbUINTEIbHONM HAaCaIKOIL.

Tupporepmmdeckuit koadduienT CenssHMHOBA BEreTALMOHHOTO IIe-
puopa ObUT paBeH 1,67, 4TO COOTBETCTBYET U30BITOUHOMY yBIXKHEHUIO [3].

OmnpepenieHre HUTPATOB B CBEXKEM Mareplajie IPOBOAMIN C IIOMOIIbIO
VIOHCE/IEKTUBHOTO 9/IeKTPOfia /sl HUTPATOB MOHOMEPOM «DKCIEpT -
001», Poccmsa. KommyectBo Oefka B CYXOM pacTUTeJIbBHOM Marepuase
pPAacCUNTBIBAIM 110 COJEP)KAaHMI0 B KIYOHAX O€IKOBOro asora, MHOC/e
ocaxpeHust 6emka TpuxnopykcycHoil (TTX) KMCIOTOM, ¢ MOCIERYOLIMM
30/IeHIIEM U OIIpefiesieHreM a3ota MeTogoM Kpenbmarms [4].
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Ins xaprodens xkoadduimenTt mepecyéra azora B 6€NOK COCTABISAET
6,25 [5].

BopopacTBopuMble caxapusl M Kpaxmas Openensnu GoToMeTpuIecKn
IOCTIe TUAIPOJIM3a CYXOrO PAacCTUTEIBHOIO MaTepuajga COJISAHON KUCTIOTON
C IIOC/IEAYIOMIMM OKpalllXBaHVeM MMKPUHOBON KUCTOTOM [4].

KomndectBo cepebpa ompeme/siiM MeTOLOM aTOMHO-3MICCUOHHOI
CIIEKTPOMETPUM C MHAYKTUBHO CBSI3aHHOII IUIa3Moll Ha mpubope Agilent
7700x ICP-MS.

[l Bcex moKasateneil OBUIO PacCYMTAHO CTAHFAPTHOE OTKIOHEHNe
1 K03 GUIMEHTDI KOPPeALMY C MCIONb30BaHMeM porpamMmMel Excel 2007.

PesynbraThl 1 X 06CyXKeHMe

MakcuManbHBII ypoXKail KIYyOHEIUIOHOB ObUI COOpaH C OIBITHBIX
Ie/ISTHOK 5-T0 BapyaHTa (B KOTOPOM IIPMMEHSI/IM IIpellapaT ¢ KOHIeHTpaLueit
cepebpa 50 mr/n 1 ITAB 800 mr/7), a caMblil HU3KMIL TONy4YeH B BapuaHTe 4
(Ag 25 mr/n n xonuentpauyert [ITAB 800 mr/) (tabmn. 1).

Menbumit ypoxait, yeM Ha KoHTposte, ObUT IOTY4eH TONbKO B BapUaHTe
C ICIIOIb30BAHNMEM IIpenapaTa HaHocepebpa ¢ KOHILIeHTpaLelt 25 MI/J1.

KadecTBO yporkass oleHUBamyu 1o Hoje COAEp)KaHMs B HEM KiIyOHe,
mnaMeTp KoTopbix mpesbiman 25 mMm (cormacHo ['OCT 7176-85 pasmep
KTyOHelt 10 HarbOo/IblIIEMY IIOTIePeYHOMY AMaMeTPY SO/DKEH OBITh He MeHee
25 MM, 9TOOBI €r0 MOYKHO OBIJIO peann30BbIBaTh KaK TOBAPHYIO MIPOYKIMIO).
ITOT moKasaTe/Ib CYJIBHO BapbMpOBa MeX/y BapuanTamu (Ta6. 1).

1. Ypoxal kapmocgbensi no eapuaHmam orsima (m/2a)
U Oorisi 8 HEM KOHOUYUOHHO20 Kapmoghersisi

BapyaHTi Ypoxan kaptodens CopepxaHue kaptodens
no BapuaHTam MeHee 25 MM B auamerpe,
onbiTa
onbiTa, T/ra B % OT ypoxasi

KoHTponb 10,75 5,4
MAB 800 5,44 41,5
MAB 1600 11,18 4,2
Ag 25 + NMAB 800 8,49 12,4
Ag 50 + NMAB 800 12,05 4,6
Ag 100 + NMAB 1600 10,24 79
HCP, oo 2,6 0,7
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B Bapuanre ITAB 800 mpy camoii MajIeHbKOI yPOXKaTHOCTH TPAKTUYECKN
[I0JIOBMHA KIyOHel OKasajach IO AUMaMeTpy MeHblle 25 MM. A B BapuaHTe
Ag 50 + ITAB 800, rme ObUI IONy4eH cCaMblil BBICOKUIT ypoXail, oA
«HeKOHIMIVIOHHOTO» Kaprodens ObUla MUHMMAIbHOI. TakmMm o6pasom,
mobaBreHre B pacTBOp s 00paboTKu cepebpa, CHIBHO IOBIMSIO Ha
KOHJMIIVIOHHOCTD KITyOHell.

Pe3y/IbTaThbl, HONMy4eHHBIe IIO TaKUM IOKas3aTe/lsAM KadecTBa KIIyOHe,
KaK COfiep>KaHMe BOJOPACTBOPMMBIX CaxapufioB, Kpaxmama, Oelka U
HNUTPATOB, IIPeJCTaB/IeHbl B TAO. 2.

2. ColepxaHue sodopacmeopumbix caxapudos, Kpaxmarna, b6ernka
u HUmMpamos 8 KilybHsix

— 3?‘602:;;?)32:; Kpaxman | Benok NO3

% Mr/Kr
KoHTponb 0,74 11,03 1,06 195,32
MAB 800 0,64 13,94 0,81 209,29
MAB 1600 0,67 14,70 1,14 275,90
Ag 25 + NMAB 800 0,57 13,66 0,95 331,70
Ag 50 + NMAB 800 1,13 12,24 0,93 269,62
Ag 100 + NAB 1600 1,35 15,57 1,08 219,16

HCPy6s 0,02 0,64 0,02 3,15

OTMedeHO 3aMeTHOE VBeNMYEHME COflepXKaHMsI BOLOPACTBOPUMBIX
CaxapyujoB Ipy JWCIOTb30BAHMM BBICOKMX KOHIIEHTpPAL[Mil Iperapara
HaHocepebpa (50 u 100 mr/).

Ins 3penbix kayOHeit kaprodens XapakTepHO HEBBICOKOE COfiep)KaHue
MOHOCaxapuioB. OTOT IIOKasaTelb, KaK IpaBWiIo, Bapbupyer or 0,5%,
1o 1,5%. 3uayenusa Hmke 0,5% MOXXHO CUMTAaTh HU3KMMMU. BMecTe ¢ Tem
BBICOKOE COflepyKaHIe IIPOCTBIX caxapoB (6oree 1,5%) cunTaeTcss HeraTMBHON
XapaKTepUCTUKO/ ITPOAYKTa. B mepBylo ouepenb 3TO BIMAET Ha CPOK
TOZHOCTY KTyOHeil Toce yOOpKH ypokasi, BO BTOPBIX COflepXKaHue caxapoB
HeraTyBHO B/IMsieT Ha BKYCOBbIE KauyecTBa KapToders.

CaMoe BBICOKOE COflepKaHIe KpaxMaja OTMeUeHO B KIyOHIX KapToders
Ha BapmaHTe Ag 100. 3To cornacyeTcd ¢ HAHHBIMU IIO OIpefie/IeHNI0
copep>kaHMs caxapupoB B Kaproderne. OTMedeHa KOPpeALS MeEX[Y
cofiep)KaHNMeM CaxapujoB M KpaxMmMaga B KIyOHAX. Bo3MoxHO, 9TO
00OBSACHAETCS TPOLIECCAMU ACCUMUIISIIVN.
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CopepkaHne HUTPATOB He PacCMaTPUBAIOCh HAMM KaK OMOXVMMIYeCKUIT
IIOKa3aTe/lb 3pe/loCTM WIM CcTaguy pasputusa. Ilo aToMy mokasareno
oneHmBanmu 6esomacHocty npopykumu (cpaBuHusas ¢ IIJIK). CormacHo
IIOCTAHOBJIEHUIO [JIaBHOTO TOCYZapCTBEHHOIO CaHUTapHOro Bpada PO or
14 HOs16pst 2001 1. Ne 36 “O BBefeHMM B HEVICTBME CAaHUTAPHBIX NPaBUT,
KOHIIEHTPAL[MsI HUTPATOB B KIYOHAX KapTodens He [O/DKHA IIPEBBIIIATh
250 Mr/Kr cpIporo kaproders.

Copep>xkaHne HUTPATOB ObIZIO BBICOKMM BO BCEX BapMaHTaxX, B TPEX U3
Hux mpespimano ITIK (tabm. 2). MakcumanbHOe KOMMYECTBO HUTPATOB
obHapyxeHo B Bapuante (Ag 25 + ITAB 800), re 6511 IOMyYeH HEBBICOKMIL
ypoXKait MeJIKuX KIyOHeil.

BakHejiumit moxasaTenb KauecTBa Kaprodesss — cofiepskaHue B HEM
6enka. KaprodenbHblit 6€/10K MUTATENbHBI 1 LIEHHBIN AJIs YeI0BEYECKOTO
opranusma. Ero 61ornorndeckas LeHHOCTb OIpefe/sieTcss HaludueM B HeM
aMMHOKMC/IOT, B TOM 4uciae HesameHumbix [6] (Kapmanos, 2010). 9rtot
IIOKa3aTe/lb He3HaYMTEeJTbHO BapbMpOBal II0 BapyuaHTaM ombiTa. Camoe
BBICOKOE COfiepKaHue Oellka oTMeueHo Ha BapuaHTax Konrpons, IIAB 1600
u Ag 100. Camoe Hu3KOe oTMedeHO Ha BapuaHTe ITAB 800. MakcuManbHbIi
pasbpoc MEXIY caMbIM BBICOKUM M CaMbIM HU3KUM IIOKa3aTeleM COCTABUII
33%, MakcuMasIbHOE 3Ha4Ye€HMe He npeBblano 1,15%, 4yTo HuXe, 4eM 9TOT
IOKa3aTe/lb y KIyOHel, IIpy BBIPAIUBAHUY PACTEHMII B OIarONpUATHBIX
ycnoBusAx (Ta6i. 2).

Konuenrpauus cepebpa B knyoOHsx Kaprodens konebanack ot 0,5 Mr/Kr
mo 0,7 mr/kr (Ha BapuanTe Ag25 + ITAB800). OTu 3HaYeHNA COOTBETCTBYIOT
KJIapKy cepebpa B IIOYBe )1 He ONACHBI [Is YyenoBeka [7].

3aknroueHnne

donnapHoe BHeceHMe HaHOCepeOpa u [TAB B pasHBIX KOHIJEHTpaI[UAX
3HAUMMO YBEIMYWIO ypoXKail Kaprodens BO BCeX BapMaHTaxX OIbITA IO
CPaBHEHUI0 C KOHTpojeM. MaKcuManbHBIM OBUI ypo)kail Ha BapUaHTe
Ag 100 u mpeBHIIa/l B MOJITOPA pa3a ypoyKail, IOTY4EeHHBII Ha KOHTPOJIE.
CopeprkaHye HUTPATOB B KJIYOHAX ObIIO BBICOKNUM, a B BapuaHTax ITAB 1600,
Ag 25 + ITAB 800 n Ag 50 + ITAB 800 mpessbimano ITJK.

O6paboTka pacTeHuMil BBHICOKMMHU KOHIIEHTpauusMu HaHocepebpa (50
u 100 Mr/m) yBemuuuBaja B pacTeHUAX COJep)KaHME BOJLOPACTBOPUMBIX
caxapujoB. B k1ybHAX kapTodens Ha BceX BapMaHTaX OIBITa OTMEYEHO
HEBBICOKOE COflep)KaHMe KpaxMaia, muiib B BapuanTtax [TIAB 1600 u Ag 100,
OHO OBUIO Ha 2 -4% Bbllle, YeM B KOHTpore. CaMoe BBICOKOE COfepKaHye
6enka orMeueno B BapuaHTe IIAB 1600, mpy 3TOM caMoe HU3KO€ — B BApUaHTe
ITAB 800. ®onmapHas o6paboTKa pacTeHMil HaHOYACTMI}AMMU cepebpa He
IIOB/IVsA/IA Ha 9TOT MOKa3aTeNb (110 CPaBHEHMIO C KOHTPOJIEM).
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OneHKa PUCKOB BO3/Je/IbIBAHNA 3€PHOBBIX KYIBTYP
HAa NM0YBAaX C MONMMETATINYEeCKIM 3arpsA3HeHeM

Bonvuuesa T.H.', Kacamuxoe B.C.?, AbaxapA60ynaii Ymap '

TMTI'Y umenu M.B.Jlomorocosa, ¢-m nousosedeHus,
2BHUIITVOY, Bnaoumupckas o67.

OpHMM M3 OCHOBHBIX IIyTeil yTUIN3ALMIU 0CafKOB CTOYHbIX Boj (OCB)
AB/ISIETCS. WX WCIO/Mb30BaHME B KadeCTBE OPTaHMYECKOrO YHOOpeHNs.
Cucremarndeckoe IIpMMEHEHME OCaJKOB Ha OJHOM MeCTe B TedeHNe
IJIUTE/IbHOTO BPEeMEHM MOXKeT IOBBICUTb YPOBEHDb COJepyKaHUA TAXKeNbIX
MmeTtamnos (TM) B mouse 1o KpuTHdeckoro yposHA. Ha moysax, sarpAsHeH-
HbIX TM He peKOMeHIYeTCs BBIPAIMBATh OBOIHBIE I 3€/IeHHbIE KYIbTYPBI,
XOTsI NPEANoIaraeTcsi, YTO BBIPALIMBaHME 3€PHOBBIX KY/IBTYp Ha (ypax
MOXKeT ObITh BecbMa IIepCIeKTMBHBIM [1]. B psme pabor 3apybexHbIX
UCCTIEflOBATe/Iell OTMEeYaeTcsl, YTO SA4YMEHb, O3MMas IIIEHNIA M POXb
HAKaIUIMBAIOT TSDKeJIble MeTaJ/UIbl B OCHOBHOM B KOPHSAX U 3€JIeHOI Macce,
(dakTOpbl OKpY)KAIOILIell Cpefbl M CBOJMCTBA IIOYBBI MOTYT OKa3bIBaTb
pellarolliee BAMAHME Ha IOCTYIUIEHME TsDKENbIX META/ZIOB B HaJ3eMHbIE
opraHpl pacTeHMit. Bo MHOTMX chay4asx Ha CUJIbHO3arpAsHeHHbIX TM
IIOYBAX, B PENPOAYKTMBHBIX OPraHaX COZep)KaHMe IOJUIIOTAaHTOB HAXOJu-
JIOCh Ha 3Koyorm4ecky 6GesomnacHoM ypoBHe[l, 2, 3, 4, 5]. [lna cHM>KeHuA
MIOCTYIUIEHMS TSDKE/IBIX METAa/UIOB U3 3arpsA3HEHHBIX II0YB B TOBAPHYIO
4acTh pacTeHMil TPafiMLIMIOHHO IIPMMEHAETCA M3BECTKOBAaHME U BHECEHMe
PasHOOOPa3HBIX COPOEHTOB (IIeOUTHI, OMOYTO/Ib, TYMUHOBBIE IIperapaThl)
[6]. Insa oumcTKM IOYB OT 3arpsasHeHuss TM wmcnonbayeTcss NpuéM
GUTOIKCTpaKIUM, HO OH TpeOyeT HmopOopa OIpeNe/IeHHBIX KYIBTYpP /LI
KOHKPEeTHBIX IOYBEHHO-K/IMMAaTU4YeCKIX YC/IOBUIL, TAKXKe CTIeyeT OTMETUTD,
YTO IEePUOJ, IMOJHOM OYMCTKM ITOYB MOXKET 3aHMMATb [ecsATKu et [7].
B nuteparype MMeIOTCA OTPbIBOYHbBIE CBelleHUA O moBefeHun TM B cuc-
TeMe II0YBa-pacTeHMe Ha MOYBaX, INTeNbHOe BpeMsa yrobpssuuxca OCB,
TO €CTb NPY IOCTIENeICTBUN ITUX yaobpennit. He m3BecTHO, CyljecTByeT
MM PUCK 3arpsA3HEHMS CeNbCKOXO03AMCTBeHHON mnpopgykuyyu TM 1mpu
nocneneyicteuu OCB.

Lenblo mccnenoBaHys ABIANOCh M3Y4YEHME PUCKOB IIONyYeHusA 3a-
TPSA3HEHHON TPOAYKIMM 3/1aKOBBIX KYJIbTYp Ha II0YBAaX 3arpsA3HEHHbIX
TM B pesynbrate mmutenbHoro npumenennuss OCB mpu mcrnonb3oBaHUU
XMMUYECKOIT Me/opanun u GuropemMesuamnn.

VlccnemoBaHMs NIpOBOAMINCH B IIOJIEBOM OIbITe Bcepoccuiickoro
Hay4HO-MCC/IENOBATEIbCKOTO M IIPOEKTHO-TEXHOIOTMYECKOTO MHCTUTYTa
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opranndeckux ypobpennit (BHUIITUMOY) (Bragumupckas o671, moc. Bsar-
KIHO), 3a/10)keHHOM B 1984 1. Cxema ombiTa npencrasieHa B tTaon. 1. OCB
B fo03ax 15 u 120 T Ha ra 6 BHeceHs! 10 pas, pas B 5 JieT IPOBOAMIOCH
M3BECTKOBAaHME IIOYBBI JOJIOMUTOBOM MYKOM B pmo3ax 3 m 10 T Ha ra.
B ceBoob6opoTe BbIpamuBancs sUMeHb — COPT "3asepckuii- 85", KieBep
KPacHBIIT - copT "MockoBckuit 1" 2-X j1eT I0/Ib30BaHUAN 03MMasi POXKb COPTa
Acradera Tarapcrana. C 2001 roga OCB He npuMeHsiIn, B ONbITe Ha4aIn
BO3JIe/IbIBaTb PACTEeHUA-aKKYMY/IATOPBI TSKETbIX MeTasnos, B 2006 romy
OBITIO TTPOBEEHO M3BECTKOBaHME 1 CeBOOOOPOT 6bUT BO30OHOBIEH. B 2016
rony BozoOHoBWUIM BHeceHue OCB.

B npumensasmuxca B onbite OCB kagMmMuil ABAANCA OCHOBHBIM
3arpAsHUTENEM, eTo Cofiep>KaHue MpeBblano fgomyctumble it OCB HopMbl
B 2,6-4,8 pasa, cogepxanre Zn, Cu u Pb 8 OCB ne npessimano ITIK
I/ 9TOro BMAA ypoOpenuit. Bamosoe comepxanue Pb B maxoTHOM ropu-
3oHTe mouBbl (0-20cM) mocne mecsitukpatHoro BHecenust OCB (2001 r.)
npespicuio OIK (B 1,4 pasa) TOMbKO Ha BapMaHTax C IIPUMEHEHMEM
MaKCHMaJIbHOI JI03BI OCAfIKOB. 3a Iepuop mpoBeneHus: puropemenmanmum
BaJI0OBOe cofiepxaHue Pb B TaxOTHOM ropM3OHTe MOYBBI CHUSUIOCH B CPefi-
HeM Ha 20 - 27%, npu4éM B MEHbIIEN Mepe OHO CHUSWMIOCh Ha BAapMAHTaX,
I7ie IPUMEeHAINCDh BBICOKIE JJO3bI M3BECTH.

[Tocne mecatuxparHoro BHeceHust OCB (2001 r.) Ha BapuaHTe ¢ MUHIU-
MaJIbHOII [103071 ocafika BanoBoe copepxkanne Cd cocrasmsio 10,2 OJIK, Ha
BapuaHTe ¢ npuMeHeHueM 120 1/ra - 44,6 OJJK. 3a mecTs et nocneneincTBus
¢ 2001 mo 2007 rop BajoBOe cofiepXKaHye Kagmus Ha ¢oHe u3BecTn 3 T/Ta
cHU3MIoch Ha 28,4%, 1 Ha 39,5%, npu BHecenun fo3bl 120 T/ra OCB. Takum
006pa3oM, Mpy UCIONb30BaHUK Gojiee BBICOKOI [JO3bI M3BECTU, MAXOTHBII
TOPM3OHT ITOYBLI B MEHbIIIE) Mepe MOBePTaics CAaMOOUNIIEHNIO.

CopepykaHne CBMHIA B 3epHe AUMeHA 1 pku npesbimaet IIJIK xak npn
npsimoM pevictBuu OCB, tak u B mocneperictBun (tadm. 1). Ins sameHs
HaMeTWIach TeHJeHIVA K CHVYDKEHUIO ITOCTYIUIeHN s CBUHIIA B 3epHO Ha oHe
obenx /103 n3BecTy, HO Ooree 3¢ eKkTNBHOI OblTa 03a U3BecTn — 9 T/Ta.
[Tpu BbIpalMBaHUM PXKXU He HAOMIOAIOCHh JOCTOBEPHOTO BIIVISIHVS O3B
U3BeCTU Ha HakomneHue TM B 3epHe.

B 3sepHe Bcex Mcc/Iel0BaBUIMXCS 3€PHOBBIX KY/IbTYP COfiepyKaHMe KaaMUsA
npesbiinano [IJIK kak mpu npsamom geiicteun OCB, Tak 11 Yepe3 HeCKOIbKO 1eT
IOC/Te TIpeKpalleHns MpUMeHEeHUA 5TOT0 HeTPAAUIMIOHHOTO OPTaHNIeCKOTro
ymobpenus (tabn. 1). BenmmumHa [03bl M3BeCTM HE3HAYMTENIbPHO BMsIA
Ha IOITIONeHMe JAHHOro sneMeHTa. CrefiyeT IHOAYEpPKHYTb, 4TO IOC/IE
npekpaiiennsa npumeHeHns OCB mpoucxoauT ysenndeHue MOCTYIUICHNS
KaJI]MI B paCTeHIs, YTO CBA3aHO ¢ MuHepanu3anueit OCB, uro ienaeT Kagmuin
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6osee OCTYIIHBIM st pacTeHnit. B 2016 ropy oz po>kb 6bUI BHECEH 0CaTOK
CTOYHBIX BOJL U COfiep>KaHMe KaMIA B 3epHe pe3Ko yIalo, a Ha BapuaHTe
C BBICOKOII 10301t n3BecTy oHO 6buT0 HinKe TIJIK. MaHHbIT 3¢ dekT MOKHO
CB3aTb C yBe/IMYEH/EeM OPTaHNYeCKOTO BellleCTBa B II0YBe, YTO IPUBOJUIIO,
B CBOIO OYepefb, K CBA3BIBAHMIO KagMUA B KOMIIJIEKCHbIE COEMHEHUA U
CHIDKANO MOCTYIIJIEHNE eT0 B pacTeHMs p>ku. VITak Ipu NMpsAMOM AeiiCTBUN
cofiep>KaHMe KafIMiA B suMeHe cocTaBuio 6 - 25 IIIK, a B nocneneiictBun
85-190 IIIK. To ecTb nocie MyuHepaansanuy opranndeckoro semecrsa OCB
KaZIMUII CTaHOBUTCA Oojiee OMONOCTYIIHBIM, @ M3BECTKOBaHUe He MOXeET
CHU3UTD IOCTYIIEHNE 3TOTO 97IeMeHTa B PaCTeHNA.

1. ColeprxaHue msiKkesibIx Memarsios 8 3epHe pacmeHull
npu npsmom delicmeuu u nocnedeticmeuu OCB (m2/ke cyxoeo sewecmesa)

AYmMeHb, AYmeHb, AYmeHb, Poxb,
1997 2008 2014 2016
BapuaHTbl Cd Pb Cd Pb Cd Pb Cd Pb
KoHTponb 01 |01 002/ 01 |004] 03 |0012]012
OCB1S0T/a+ | 5 | 415 | 17| 12 | 04 | 24 | 009 | 1,12
3 1/ra usB.
OCB1200/ra+ | 4 | 55 | 39 | 18 | 48 | 40 | 098 | 20
3 1/ra nsB.
OCB150T/a+ | 4 | g8 | 18| 10 | 04 | 04 | 001 | 162
9 T/ra ns3B.
OCB1200/ra+ | 5 | 45 | 220 | 13 | 24 | 48 | 001 | 1,93
9 1/ra nsB.
MAK, Mr/kr 002 02 [002]| 02 |002]| 02 | 002 | 02

Taxum o6pasom, npm mnocnepeiictBun OCB puck momydyeHus 3a-
rpsisHeHHON TM mpomyKuum 3epHOBBIX KYIBTYP BO3pacTaeT. PerymapHoe
U3BeCTKOBaHIE He II03BO/IACT CHU3UTD J10 6€30IIaCHOTO YPOBHSI COfepKaHye
TM B sepne. IlouBbl, Ha KoTOpbIX HmpuMeHsanuch OCB pnuTenbHoe BpeMs
00/1a/Jal0T HETaTMBHBIMYU SKONTOIMYECKMMM CBOVICTBAMU: [1OC/Ie OKOHYAHUsA
npumenenns OCB 6uogoctynHoCTh TM /17151 36 pHOBBIX KY/IBTYP BO3pacTaert.
Ocoboe BHMMaHME MO/DKHO VAENIATbCA 3arpsA3HEHMIO 3epHa KafiMueM,
cofiepKaHMe KOTOPOTO MOKET YBEeINIMBATLCA B Pas3bl.
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9ddexT cenmeHnTa HaTPNUA HA Pa3BUTUE IPOPOCTKOB
CeMsH OBCa Ha Pa3HbBIX TUINAX IOYB

Kopones I1.C."%, Kuprowuna A.II. 2, Kapnyxun M.M. '

IMT'Y umenu M.B.JIomoHoco8a, gﬁa;cyﬂbmem no48068e0eHUS;
2 Mncmumym npo6iem IKOM02UU U I60/IH0UUL
umenu A.H. Cesepuyosa, PAH, Mockea

Heo6x00umocmv cenena 075 nPoUspacmaniisi pacmenuti Ha
HACMOAULULL MOMEH 00KA3aHa He nonHocmbvio. Tlo 6uoxumuneckori
KAACCUPUKAUUL CesleH NPUHSIINO CHUMAMD «HACUYHO
acceHyuanvHovLM» d71emeHmom. IIpu amom Henv3s 00 KoHua
UCKTIIOUUMb OUOTI02UHECKYI0 NOMPEOHOCb BbICUUUX PACTNEHUT 6
ceneHe, MAK HEKOMOPble U3 HUX CHOCOOHbL PUKCUPOBAMD CereH U3
ammocepvt u nousvi 6 6ude dumemurcenenda. dPdexm ceneHosvLx
y0obpeHuil Ha pacmenus 6 3HAYUMENLHOTL CINeneHU, 8eposHO,
3a8uUcUm 0M 0CHOBHBIX Xapakmepucmux nous. O0Haxo cmenems
3A6UCUMOCINU NOTIOWLEHUS CeleHa PACTEHUSMU O NPUMEHIEMbLX
003 Y00OpeHUll 8 PA3HLIX NOUBAX UCCTIE008AHA HEDOCINAMOUYHO.

Heo6x0nmMoCTh ceneHa Ajisi IpOM3PACTAHNUSA PACTEHMIT HAa HACTOSIIVI
MOMEHT J{OKa3aHa He MOMHOCTDI0. 1o 6moxummyeckoit Knaccuduxanmm [1]
CeJIeH IIPVHSATO CINTATH «IACTUYHO SCCEHI[MATbHBIM» 37IeMEeHTOM. B paborax
E.G. Bollard yrBepxpaercs, 4T0 MOTPeOHOCTb pacTeHWIT B Ce/ieHe KpaiiHe
HesHaunTenbHasd [2]. [Ipyu 9TOM Hemb3s 10 KOHI[A MCKITIOYUTD OMOTOTNYeCKYI0
OTPeOHOCTD BBICIINX PACTEHNIT B CeIEHe, TaK HEKOTOPbIE U3 HIX CIIOCOOHBI
¢dbukcupoBarb cemen u3 arMocdepbl U MOYBHI B BHUie AMMeTHICeneHa [3].
OcHoBHas QyHKIMs ce/leHa KaK MUKPO3/IEMEHTA COCTOUT B OCYIIIeCTBIEHUN
AHTMOKCUJAHTHON aKTUBHOCTU. [IOMMMO 9TOrO, NPHUCYTCTBME CelleHa B
II0YBE CIIOCOOCTBYET JIyYIIEMY YCBOCHMIO OCHOBHBIX MaKpOSTIEeMEHTOB [4,
5]. O¢dexT ceneHOBBIX yoOpeHMiT HA pacTeHNs B 3HAYNTENbHON CTENeHN,
BEPOSITHO, 3aBUCUT OT OCHOBHBIX XapaKTepucTHK 1mouB. OffHaKO CTeleHb
3aBUCUMOCTY IIOI/IOIIEHNS CelleHa PACTeHVSIMM OT NPUMEHSIEeMbIX H03
yEOOpeHMI B pasHbIX IIOYBAX UCCIETOBaHA HELOCTATOYHO.

Llenpto gaHHOI paboThI 6B1I0 conocTaBiene 3 deKTa ceneHnTa HaTpus
Ha POCTOBBIE XaPaKTEPUCTUKM OBCA [IPY €ro BHIPAIMBAHNY HA PAa3HBIX TUIIAX
[I0YB B MOJ€/IbHOM 9KCIIEPVIMEHTE.

Matepuansl u MeTopgbl. OOBEKTOM UCCICNOBAHNA CTY>KIIM PacTeHUA
oBca moceBHOro (Avena sativa L.). ViccmemoBaHme [HeVICTBUs CeleHa Ha
BbICHINIE€ pacT€HNsA IIPOBOAMIIN B }Ia60paTOpHO-BeFeTaHI/IOHHOM OIIbITE C
JICIIOZIb30OBaHMeEM [IBYX THUIIOB II0YB: YepHO3eM BopoHexckoit obmactu (H)
u iepHOBO-TIof30/McTast moysa ([II1), orobpanHas Ha teppuropun YOIIII]
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Yamnukoso. CeleH B IOYBY BHOCWIM B BUJE BOJHOTO PacTBOpa COIMU
cefleHMTa HaTpus U3 pacderta 10,20 1 40 Mr Ha KT HouBBL. MopdomeTpudeckyo
00paboTKY IIPOPOCTKOB CEMsH OBCA IPOBOAWIN CIYCTS [Be Heflely Hocye
3aKTafikil OIBbITa. II0 OKOHYAHMM SKCIEPUMEHTa pacTeHWsl coOMpani,
B3BelINBa/IM, BbICYLIIMBA/IM U OIpeNe/AIN CofepXKaHue CeleHa B 3€IeHOI
Macce U oOpasljax HOYBBL. B IOouYBe ¥ B pacTUTENbHON 61oMacce METOOM
ICP omnpepenanu cofep)kaHye OCHOBHBIX MaKpO- ¥ MUKPOSJIEMEHTOB.
ITpoBoauIM CTaHAAPTHBIN arpOXMMMYECKUII aHAIM3 IOYB M ONpENenann
CeJIeH B II0YBE VM B PACTEHMAX /1A BbIABIEHUA CTEIIEHN KOPPEALMMI MEeXAY
3TUMM IIOKA3aTeNAMN.

Ha ocHOBaH!Y ITO/Ty4eHHBIX JaHHBIX ObIIN PaCCUUTAHBI KO3 PUILINEHTDI
KOppeALUN MEX/Y KOHIIeHTpalMell cefieHa B PACTEHUAX OBCa I B TTOYBE.

Ilonyuennsre pe3ynprarbl. IIOYBBI ONBITA XapaKTePU30BAINUCh II0-
BBILIIEHHBIM COJlep)KaH/MeM OCHOBHBIX MaKpod/leMeHTOB (Tabnm. 1), dro
00BSICHSIETCS BBICOKOJ CTENEHDBI0 OKY/IBTYPEHHOCTU. AHA/INM3 MOMY4YEeHHBIX
IaHHBIX OMOMacchl OKasas, 4To Hambosee sQpGeKTUBHBIM ObUIO NpMMeHe-
HIle CelleHNTa HaTpusl B KOHIleHTparyy 40 MI/Kr Ha {epHOBO-IIOI30/TUCTO
[0YBe, TaK KaK IPUPOCT 3€JIeHOM MAacChl PacTeHWI B HaHHOM BapyUaHTe
coctaBsit 44%. Heo6xomuMo OTMeTNTb, UTO COfEp)KaHMe IyMyca B [jaH-
HOJl mo4yBe ObUTO B cpegHeM 1,3%. Mojofble pacTeHMs OBCa XOpPOIIO
OT3bIBA/INICh Ha BHECEHNE CENIEHNTA HATPUS, YTO MOATBEPK/AETCS BHICOKIM
K09(pPUIMEHTOM KOppensanmumu MeXAy CpefHeil [IMHOI IHPOPOCTKOB M
cofiep)KaHMeM CeJIeHNUTa HaTpuA B IO4YBe, paBHbIM 0,94.

[Tpu BBIpaIMBaHMM OBCa Ha YepHO3eMe BO BCeX BapmaHTax Omomacca
OblTa BbIllle [0 CPaBHEHMIO C [E€PHOBO-TIOA3O/MCTON IOYBOI, TaK Kak
6osiee BBICOKOE COJep)KaHMe OPraHMYeCcKOro BellleCTBa B IEPBOM Ciydae
0/IarONpUATHO BO3[EIICTBOBANO Ha POCTOBbIE IIpolecchl oBca. OmHaKo
a¢dexT OT BHeCEHNUS CelleHa Ha 4YepHO3eMe ObUI HIDKE: POCT OMOMAaCChI
Bcero Ha 13% B BapmanTte 10 mr/kr Se (puc. 1). CoemuHeHMs ceyeHNUTa
HATpMs IIOITIOIA/INCh OPTraHMYECKVM BelJeCTBOM IIOYBBI M IPAKTUYECKU
He OKasbplBalM BO3JENCTBME Ha W3MEHEHME IMHBI IPOPOCTKOB OBCa
(xoadpunyent xoppenAym coctasusi - 0,96).

TakuM 00pasoM, WU3y4eHO BO3[EIICTBUE CEJICHUTAa HATpuUA Ha
POCTOBbIe XapaKTePUCTUKM MPOPOCTKOB CEMSAH OBCa IpM BbIpal[MBAHUN
Ha PpasHBIX TUIIAX TOYB. IIpoaHanusmpoBaHa 3aBUCUMOCTD MEX[Y
KOHI[eHTPALVAMIY CeJIeHUTa HaTpuA U MOPPOMeTPUIeCKIMI TaHHBIMI OBCA.
[TpomeMOHCTPUPOBAHO, YTO ONTUMA/IbHAS KOHIIEHTPAIVS CeJIeHNTA HaTPHs
I71st 06pabOTKM TTOYBBI IIPY BBIPAILMBAHMY OBCA COCTABsIeT 40 MI/KT.
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1. Aepoxumuyeckasi xapakmepucmuka obpa3yoe 0epHo8o-nod3oucmou
rioysni (A1) u yepHosema 0bbIKHOBEHHO20 (H) 8 8apuaHmax ornbima ¢ pa3HbiM
KO/Iu4ecmaeom cerneHa

Tun noyBbI 1 KONU- Copepxa- NH,", P,0., K,0,
YeCTBO BHECEHHOIO | HuWe rymyca,

cenena, Mr/kr % Mr/Kr Mr/Kr Mr/Kr
O KoHTponb 0 1,30 131,44 58,11 399,58
an 1o 1,40 73,11 56,41 266,55
an 20 1,26 69,22 74,51 346,66
an 40 1,16 41,22 53,02 298,41
Y KonTpornb 0 5,49 98,00 92,55 265,1
410 5,99 92,56 41,13 389,03
Y20 6,70 89,44 53,04 455,97
Y40 4,92 64,56 42,29 228,01

macca,r B J[epHOBO-MO/I30JHCTas YepHozeM
6,00

5,00

4,00

3,00

2,00

1.00

0,00

10 Mr/kr 20 Mr/kr 40 Mr/kr

Bapnamu onbITa

Puc. 1. 3enéHasi macca pacmeHull oeca Avena sativa L., ebipauieHHbIX
Ha 0epHOB80-10030/1UCMOU Mo4Y8e U YepHO3EME MPU pasHOM codep)kaHUU cerieHa
(me/ke) 8 MOOerbHOM 3KCrepuMeHme.

Asrops! 6marogapsT B.A. Tepexosy u I1.B. Yuanosa 3a momouib B padote.
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BnusAaHMe HEKOPHEBBIX MOKZKOPMOK Ha MIHEPAJIbHBIN COCTAB
NJIOA0B A0GIOHU M BOXHBII PeXXUM lepeBbeB

Jleonuuesa E.B.

@OI'BHY Bcepoccutickuii HayuHO-Uccne008amensCKuil UHCmumym
ceneKyuu nn0006vix kynomyp, Opnosckas obnacmo

IIpedcmasnenvt pesynvmamol Usy4eHUs 6AUAHUL HEKOPHEBBLX
NOOKOPMOK COOUHEHUSMU KANUS, KATbUUus U 60pa Ha nokasamenu
97IEMEHIMHO020 COCMABA NI0006 AONOHU, XAPAKINePUIYUUe UX
NOMEeHUUATILHYI0 IEHKOCNOCOOHOCMY, A MAKie HA SNeMEHMHBLL
cocmas nucmves u no6ez06, XapaxKmepusyousuti ycnoeus
MUHEPANIbHO20 NUmanus oepesves. Vccnedosanust nokasanu,
4o pasoenvHvie U COBMECHHbLE HEKOPHeBble NOOKOPMKU AOT0HU
coeOuHeHUsIMU 60pa, KAnus U Kanbuus 0KA3vleaiom CyusecrnéenHoe
67IUAHUE HA coOepicanue 6 N100aX KAus, KAnTbyus, MAeHUs
(coommoueHust medxi0y KOmopvIMu Ompaixcaiorm nomeHyuan
NENCKOCMU AOI0K). YemanoeneHo, 4mo HekopHesvle 00pabomxu
coeduHeHUsIMU 60pa, KAnus U Kanvuus 0Ka3vléaiom 00cmosepHoe
BNIUAHUE HA HAKONJIEHUE MAZHUSL U Ppochopa, nocmynanuiux 6
pacmenust uz nousvl; IPdexm om 06pabomox OOHUMU U MeMU e
seujecmeamu (1460 UX COUeMAaHUAMU), 3A6UCUIMN O MeNeoyCL06 ULl
8€2eMAayUOHH020 nepuoda u Hazpy3xku depesves ypoxcaem. Buisiéneno,
4o 3HAYUMOE 6/IUSHUE TUCTOBbLIX YOOOpeHUll Ha nocmynieHue
MUHEPATIbHBLX ITIEMEHIN06 6 MKAHU NI0006 U JIUCINbeS MOoderm Ovlmnb
CBA3AHO € 8030eliCNBUeM HEKOPHEBbLX NOOKOPMOK HA NPOUeccyl
800H020 06MeHA 68 PACMeHUSIX SOTOHU.

HexopHeBble TOAKOPMKU SBIAIOTCA PACIPOCTPAaHEHHDBIM arpOTeXHMYe-
CKVMM TIpUEMOM, OCOOEHHO IIMPOKO WMCIONB3YeMbIM IIPV BBIPAIMBAHNU
MHOTO/IETHUX PACTE€HMI, B TOM YNCIE€ IUIOGOBBIX M ATOGHBIX KYIBTYP.
ITonmy/IApHOCTb NUCTOBBIX YHOOpEHMII B IIOKOBOACTBE CBsI3aHA C TEXHO-
JIOTMYeCKUMY TPYAHOCTSMM BHECEHUs! yHOOpeHuit B MOYBY IIOF MHOTO-
JIETHUMM HACOKJEHMAMUI ¥ OTCPOYEHHBIM Ha MECAIDI, a MHOTZA — Ha TOJBI,
3¢ deKTOM OT M3MEHEHMs YCIOBUI IOYBEHHOTO IyuTaHust. CanuTaeTcs:, 4To
HEeKOPHeBble MOAKOPMKN SIBMIAIOTCS CIIOCOO0M MOOMIBHOTO perynmpoBa-
HUS IPOAYKTUBHOCTY U KauecTBa IUIOKOBOI Ipoxgykumu [1,2].

B Hacrosmiee BpeMA Ha pbIHKE arpOXMMUKATOB IIPeJCTaBIeHbl JeCATKI
PasHOOOpa3HBIX KOMMEPUYECKMX MPENapaToB ISl IPOBeieHIs] HEKOPHEBBIX
[IOIKOPMOK, IMEIOII[MX B CBOEM COCTaBe MO0 OfIHO JelCTBYIOLIee BelleCTBO,
60 KOMIIZIEKC PAaCTBOPUMBIX COEIVHEHMII MaKpO- U MUKPO3/IEMEHTOB.
Tax1e MOHO9/IeMEHTHbIE TNCTOBbIE yIOOPpeHN s, KaK MOUEeBIHA, PACTBOPUMbIE
COoelVMHeHMsl Kamus, KajbLMIICofeprKallie Ipernaparsl, coefnHeHns 6opa,
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LVHKA, MICIIONb3YI0TCS B IVIOIOBOICTBE O0JIee IIONyBeKa, MX 3¢ (eKTUBHOCTD
MOATBEP)KJiEHA TIIPAaKTUKOW, M pPErJTaMeHThl UX IPUMEHEHMS XOpOUIOo
paspaboTaHbI.

B nocnepHue pecsaTuaeTHsA MOSBWIOCH HOBOE IIOKO/MEHMe (DOIMAapHBIX
ymoOpeHuit. T KOMIIEKCHBIE IIpeNaparhl COfep>KaT Habop 13 HeCKOIbKIX
[MTATeNbHBIX 37IEMEHTOB, YacTO — B COYETAHUM C [PYrUMMM Omonoru-
9YeCKV AKTUBHBIMM KOMIIOHEHTaMy (aMMHOKMC/IOTaMM, (UTOrOPMOHAMIH,
TyMYCOBBIMM BelllecTBamy u 1p.) [1]. IIpuMeHeHMIO 9TUX YHOOpEHUIT Ipu
BBIPALMBAHNUM IIJIOJOBBIX KYIBTYP IOCBAIIEHO 3HAYMTE/IbPHOE KONMMYECTBO
Hay4yHbIX IyOnmkanuit. Kak mpaBuao, aBTOpPBI TaKMX MUCCIENOBAaHMIT MC-
IBITBIBAIOT TIpeJjlaraeMble IPOM3BOAUTENAMY PperaMeHTbl IPUMMEHEHM
IIpenaparoB C IIe/IbI0 OLIeHKN UX 3¢ PEeKTUBHOCTH U ITOZOOPa OITHUMATbHBIX
KOHLIEHTPaLMil ¥ CPOKOB IIPMMEHEHMS [i/ii KOHKPETHBIX arpOdKOCHUCTEM,
B TO BpeM:A KaK psAJl TEOPETUYECKUX ACHEKTOB NPUMEHEHMS HEKOPHEBBIX
IIOAKOPMOK CMeCsiMi  OOZBIIOTO KOMMYECTBAa BEILIECTB OCTAéTCs He-
paspaboTaHHBIM.

ITpo6neMbl BO3MO>KHOTO B3aMMOJEICTBYS 9/IEMEHTOB, HMOCTYMAIOLIUX
Ha [IOBEPXHOCTb PACTEHMs B BMAE KATMOHOB M aHMOHOB IIPU 06paboOTKax
MIUHEPa/IbHbBIMM KOMIUIEKCAaMM, M3y4eHbl HeflocTaTodHo. IIpum usyuenun
9¢bdeKTUBHOCTM pas3[ieNlbHBIX ¥ COBMECTHBIX HEKOPHEBBIX 00paboTOoK
COEIVHEHUAMM [BYX NNUTATE/IbHBIX 5JIEMEHTOB YCTAaHOBJIEHO, YTO COYeTa-
HUe J[IByX 9JIEeMEHTOB B COCTaBe YHOOPUTENbHON CMecu He BCerja
obecrieurBaeT OXXMAAEMbIII CYMMapHBIIl ITOMTOXNUTeNbHbI addext. [Ty6mm-
KallMy O pe3yabTaTaX MCCIeflOBaHUI, IOCBALIEHHBIX B3aMMOJEICTBIIO
TPEX U OOJIbLIET0 KOMMYECTBA BELIECTB, eAMHOBPEMEHHO HAHOCUMBIX Ha
MIOBEPXHOCTb PacTeHUA B BUJIe HEKOPHEBBIX MOJKOPMOK, — OYE€Hb PEKU U
HeI0CTAaTOYHO MH(POPMATUBHBI.

B nmaboparopun arpoxmmuu ®I'BHY BHMMCIIK B momeBom orbiTe
B TeueHye mAty yieT (2011-2015 IT.) M3y4anoch BIUSAHME Pas3HelbHBIX U
COBMECTHBIX HEKOPHEBBIX IIOAKOPMOK OOPHOI KICIOTOM, CY/Ib(pAaTOM Kaius
U XJIOPUCTBIM KajIbliyieM Ha HaKOIUIeHMe Ka/ls, KaJIbLysA Y MarHKA B IVIOfaX
IBYX IIOMOJIOTMYECKUX COPTOB s10/10HN. KomuuecTBO ¥ COOTHOLIEHNE 9TUX
3JIEMEHTOB B 3HAUMUTE/IbHON Mepe ONPENENAIT YCTOWYMBOCTb IUIOJOB K
¢dusmonornyeckum 3aboneBaHNAM B Ipolrecce XxpaHenus [1, 3].

VccnepoBannsa nposogumich B cagosoM Maccuse GI'BHY BHUMCIIK
(Opnosckast obmacTb) ¢ mepeBbsiMu sibmoHy coptoB Vimpyc u Cunan
Opnoscknit. Cap 3amoxeH B 1992 1., cxema mocagku 6x3 M. Cucrema
ColepyKaHVs IIOYBDI B MEXYPALDAX — 3aJIy>KeHNE, B PsAlaX — FepOUIIMIHBII
nap. ITouBa OIBITHOrO y4acTKa — TEMHO-cepas JIeCHask CPeJHECYIIMHNUCTaA
Ha JIECCOBUJHOM CYT/IMHKE, OJCTUIAEMOM JI0IOMUTOBBIMY U3BECTHAKAMI,
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Omarogapst 4eMy NpodIIb IIOYBBI HACBHIIIEH OOMEHHBIMM COENMHEHVSAMU
KaJblMs U MarHus. Arpoxummdeckue rnokasarenu s cioe 0-20 cm: pHyel -
5,16; HoOr1.— 4,22 mr-skB/100r, rymyc — 4,61%, mogsykblit P2Os — 170 mr/
Kr, 06MenHbIT K2O — 152 Mr/Kr.

[ onpeICKMBaHMS MCHO/NB30BAMINCh COeAVHEHMs 0opa, Kamus wu
Ka/nplus Haubojiee 4acTO PeKOMEH/lyeMble HjIsi HEKOPHEBBIX IOJJKOPMOK
sibmoun [1, 2], mMeronue MPOCTON XMMUYECKUII COCTaB U COIeprKallue,
110 BO3MO>KHOCTY, TOJIbKO OAVH NNUTATe/bHBIN 97eMeHT. BapraHThl onbita:
1. Korrposns (o6pabotka Bogoit); 2. HsBOs - 0,1%; 3. KoSOs4 - 0,3%; 4. CaCl; -
1%; 5. H;BO; + K2SO4; 6. H:BOs + CaCly; 7. K2SO4 + CaCly; 8. H3BOs + KoSO4+
CaCl. [lepeBbst 06pabaTbiBanich MATUKPATHO 3a IIEPUOJ BereTanuu B (asbr:
«PpO30BBIN 6yT0H», «IIOJIHOE L|BETEHNE», «OIaZieHIe JIENIECTKOB», «TPELKNIL
opex» 1 3a 30 - 40 Helt 10 cbeMa 1ooB. IIoBTOpHOCTD ombITa 3-X KpaTHasd,
B BapMaHTe 6 YYeTHBIX jepeBbeB. Ilnomans penmsaHku 36 M?, pasMeleHue
IeMsIHOK peH/IOMU3/POBAaHHOE.

ITpy fUarHOCTUPOBAHMY OTEHIIMATBHOI YCTOMIMBOCT IIOFOB sI0/I0HK
K (U3MOIOrMYEeCKMM PACCTPOVICTBAM INPY XpAaHEHMM DPas[e/IbHBIN aHaINU3
MUHEPAIbHOTO COCTaBa KOXXMIBI ¥ MSIKOTH cunTaetcs 6osee s dexTMBHBIM
[3]. ComeprxaHme Kanblyisi ¥ MarHusi B KOXKUIIE ¥ MSKOTY IIJIOfIOB CHEMHOI
3peNocTy, a TakKXe B JIACTbAX OIpPefeaoch TPUWIOHOMETPUIECKUM
METOJOM IIOC/Ie CYXOro O30JIeHVs, Kaausi — Ha IUlaMeHHOM (oTomerpe.
CopepxaHne CBOOOAHON ¥ CBsS3aHHON BOJBI B JIMCTBSIX OIPENEANOCh
pedpakromerpudecku B 30% pacTBope caxapossl 10 OKYHIIOBY - MapuHYUK.

PaspmenpHBle M COBMECTHblE HEKOPHEBBIE IIOJKOPMKI sIOIOHM BCeMI
U3y4aeMBIMU COENVMHEHMAMM OKas3aau CyIleCTBeHHOe BIMAHME Ha CO-
Jep)KaHue B TKAaHAX IUIOJOB SIOIOHY KajIvsi, KanbLys M MarHus. [1pu aTom
BIMAHME ONPbICKMBAHNI B 3HAUUTENbHON Mepe 3aBICeI0 OT MeTeOyC/IOBMIA,
HarpysKi lepeBbeB YpOoXKaeM 1 COPTOBBIX OCOOEHHOCTeIL.

Y copra VIMpyc HeKOpHeBble IIOFKOPMKI B OONIbILIEl CTeIIeHI I3MEeHS/IN
cofiepyKaHMe Kamus U MarHus B MAKOTY IUIOJIOB, YeM B Koxulie. B mmomax
CuHama OpJI0BCKOTO KOHIEHTPALMs 3TUX ABYX 37IeMEHTOB IIOf BIMAHUEM
OIIPBICKMBAHWIT M3MeHs/Iach OOJbIIeil YacThi0 B KOXKMIlE, & HE B MSIKOTH.
Bce BaprmaHTBI OIBITa OKa3bIBAMM BIMAHME Ha KOHI[EHTPAIUIO Ka/lbIUsA B
TKaHsX 1107108 C1HAaIIa Op/IOBCKOrO (M3BECTHDIX CBOEI BOCIIPUUMYNBOCTHIO
K TOPBKOI SIMYATOCTH, CBSI3aHHOI C HEOCTATKOM KajIbIlVisi), HO B pa3HbIe
rompl OfHM U Te >Xe 00paboTKM uMeny IPOTUBOIONIOKHBIN 3 dEKT.
Hab6mogaBimecst copToBble pasnnyms MO ObITh CBSI3aHBI C HEOIVHAKO-
BOII CKOPOCTbIO TPAHCIIOPTA 57IEMEHTOB B TKAHAX IITIOJ[OB M3y4aeMbIX COPTOB,
C 0COOEHHOCTSAMHU MX BOJHOTO PEXMMa, a TAKXKe C PasIUYHON HOTPeO-
HOCTbBIO COPTOB B 97IeMEHTaX MUHEPaIbHOTO IUTAHNUA.
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Hamrane xamis m160 Kanblys B cOCTaBe YOOPEHNUIT He TapaHTUPOBAIO
YBEIMYIEHN s KOHLIEHTPaliy COOTBETCTBYIOIMX 3/IEMEHTOB B TKAHAX I/IOJOB.
Vimenu MeCTO CyIIeCTBEHHBIE PA3NNYMA B CONEP)KAHUM Kajusd, KalbLus U
MarHus MeXjy IUIOfiaMy, 00pabOTaHHBIMY OTHEIbHBIMM BellleCTBaMU, 160
— CMECAMM.

B roppl, Korma IUIOABI 00OMX COPTOB OT/IMYANNCh HAVMEHBIIMM CO-
Iep)KaHUeM M3y4aeMbIX 971eMeHTOB (2012 . — HayMeHbIINI ypOBeHb Kajus,
2013 1. — caMblil HU3KMIT YPOBEHb KaJIbLiMis M MarHMsA), HEKOPHEBbIE IIOfI-
KOPMKM /60 BOOOILIe He BAUAIM Ha COfiep>KaHue COOTBETCTBYIOIIMX
9JIEMEHTOB B TKaHAX IUIOZIOB, /OO CIIOCOOCTBOBAMN [OIOTHUTEIBHOMY
CHIDKeHMI0 TIoKasarens. ORHOM ¥M3 NPUYMH 3STOTO MOXET OBITh Iepe-
pacnpefenenye geUIUTHBIX 57IeMEHTOB B IIOJIb3Y JIMICThEB, CUHTETIYECKIe
MPOLECCHI B KOTOPBIX YCUIMBAKOTCA TPV HEKOPHEBBIX IIOIKOPMKaX.

Pasnenbuble 1 coBMecTHbIe HeKOpHeBble nogkopMku 0,1% HsBOs, 0,3%
K2SO4 n 1% CaClz oxasbiBanu BiMsiHME Ha KOHIIEHTPALMIO B TKAHAX IJIOf{OB
MarHus, OCTYIAIOLIero 13 Mo4BbL. I1of HeiicTBMeM HeKOpHEBBIX 00pabOTOK
COfiep>KaHMe MarHKA B IUIOJAX, KaK IIPaBIUJIO, YBEIMYMBATIOCh. Bce BaprmaHThI
OIBITA, 3a JCKIIOYeHNeM OOpaboTOK CynbdaToM Kamus, IPUBOAMIN K
CYLIECTBEHHOMY YBE€IMYEHMIO YPOBHA MarHus B MAKOTH IU1ofoB VIMpyca
X0TA Obl B OAMH rof IpoBefeHNs uccnegoBannii. CopepxkaHue MarHus B
TKaHAX II07oB CMHama OpPJOBCKOTO B 3HAYNMTETIbHO MEHbILIEN CTEleHN
M3MEHSJIOCh IIOf JIeMICTBMEM HEeKOPHEBBIX MOAKOPMOK. Tompko B 2014 T
3HAYMMOe€ yBeJIMYeHle KOHIIEHTpalMM 2/IeMeHTa B MAKOTU OTMEYEHO IIpU
obpaboTkax cynbdarom Kamus u cMmecbio H;BOs + CaCl.

PesynbraThl nccnenoBanmii Iokasay, YTO ONPLICKMBAHNUA OT/E/IbHBIMUI
BellleCTBaMM /MO0  CMECSAMM  YCIOXKHSIOT —eCTeCTBEHHbIE IIPOLIeCCH
(b opMUpPOBaHNIS 3TIEMEHTHOT'O COCTaBa IJIOfOB.

HabmofaBiunecss B HallleM OIBITe 3HAUMMOE BIIMSIHJME METEOYC/IOBUIL
Ha 397IeMEHTHBII COCTaB fA6TOK MO3BOMWIO IPEAIONIOXKUTb, YTO BIMUSHNE
JIMCTOBBIX YHOOPeHMIT Ha MOCTYIIEHNe Kajus, Ka/IbLisl ¥ MarHus B IUIOfBI
MOXKeT OBITh CBSI3aHO C BIVMSIHMEM OIPBICKMBAHMII Ha BOLHBII PEeXUM
pacrennii. HekopHeBble MOFKOPMKM NPUBOZAT K OBICTPOMY YBETMUYECHIIO
KOHIIEHTpalM)l INNTATEIbHBIX 37IEMEHTOB B Ha/I3€MHOM YacTU pacTeHMUIl
U, KaK CJIelCTBME, MOTYT BIMATb Ha CKOPOCTb M HaIlpaBJI€HHOCTb MHOIMX
(U3MOMIOrNYeCKIX IPOLIECCOB, B TOM YNCIIE - IPOLIeCCOB BOZHOIO 0OMeHa.

B pesynbrare nposen€HHbIX B 2014 - 2015 IT. MccIefoBaHNI BbIABIEHO
3HAYMMOE€ BMSAHME HEKOPHEBBIX ITOJKOPDMOK Ha IIOKa3aTelM BOJHOIO
peXiMa M3y4aeMbIX COPTOB SI0/I0HM.

Y copra Vmpyc B BbicOKOypoxkaliHOoM 2014 . B nepuop 3acyxu
Hab/II0fja/10ch Haubosblilee BIMAHNE HEKOPHEBBIX ITOAKOPMOK Ha OBOJHEH-
HOCTb JIUCTbeB. HeKopHeBble MOAKOPMKM B HeOIaronpusATHBIX YCIOBUSX
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cpenbl (3a MCKIIOUeHNeM BapuaHTa ¢ obpaborkamu K.SO.) mpuBommwm k
CHIDKEHUIO OBOJHEHHOCTM /IMCTheB Ha 1,8 - 3,0% 110 cpaBHEHUIO C KOHTPOJIEM.
Haubornee sameTHoe [eiicTBMe Ha 3TOT IIOKasaTe/lb OKa3aau 0OpabOTKuU
CaClz.

Y copra CuHam oproBcKuit B o6a roga McCiegoBaHmit Mbl Habmoganm
3HAYMMOTO BIIMSHMS HEKOPHEBBIX IOAKOPMOK Ha (paKLMOHHBIA COCTaB
BOZBI B INCTbsAX. [Ipy aToM B 2014 1. 06paboTKy ommapHbIMU YEOOpEeHMAMI
NPUBOAUIM K CYI[ECTBEHHOMY CHVDKEHUIO JIO/IM CBA3aHHON BOJBL U
yBenu4eHnio cBobopHoit, a B 2015 T HAOJTIOIA/ICST  [TPOTUBOIOMTOXKHbII
addexkr.

HeopHo3HauHOe [eiicTBMe 0OpPabOTOK MOXXHO OOBSCHUTH TEM, 4YTO
B BbICOKOYpO)KaliHOM 2014 1., Korga Bce CMHTeTUYECKIE IIPOLIECCH B pacTe-
Huy ObUIM HaIpaB/IeHbl Ha (GpopMupOBaHME U POCT IUIOLOB, JOIOTHNUTE/Ib-
Hble KOJMYECTBA NUTATENbHBIX 5JIEMEHTOB, IOCTYNAIOUWME B JUCThA IPU
HEKOPHEBBIX IIOJKOPMKaX, Cpa3y MCIIO/Ib30BaNNCh pacTeHeM. AKTMBHOCTb
MeTaboINYeCKUX IIPOLIECCOB IIPYU 9TOM BO3pacTana, O 4Y€M CBUJIETE/IbCTBYET
yBe/IM4YeHMe COfepXKaHUsA CBOOOJHOI BOMBI B JIUCThSX. B ManoypoxaiiHOM
u 6omee sacyurmmBoMm 2015 I 97eMeHTHI MMHEPAbHOTO NUTAHNSI, IO-
CTymamoliye B JIMCTbsl IIPU ONPBICKMBAHNUY, He ObUIM HEMENIeHHO 3a-
IeICTBOBaHbl B META0ONMMYECKMX IIPOL[ECCaX, YTO MOITIO MPUBECTH K
BO3PaCTaHMIO BA3KOCTM IIPOTOIUIa3Mbl KJETOK, T.€. YBEIMYEHUIO IO/NN
CBsI3aHHOVI BOJIBI.

Takum ob6pasom, BiausiHME (ONMMAPHOTONPUMEHEHNsT YAOOpeHniT Ha
HOCTYIUIEHVEe MJMHEepPa/JbHBIX 9/IEMEHTOB B TKaHM IUIOKOB MOXXET ObITb
CBSI3aHO TAK>Ke C MX BO3JEIICTBMEM Ha IPOLECCHl BOJHOTO 0OMeHa B pacre-
HUAX AOTOHYM, KOTOpOe y M3y4aeMbIX HaMM COPTOB MpOSB/LUIOCH B
M3MEeHEHNUsAX OBONHEHHOCTU JMCTHhEB, (GPAKIMOHHOTO COCTaBa BOIBI U
BeJIMYMHBI BOJHOTO Aeduiyra.
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BriusHue pa3snMYHbIX CUCTEM YIOOPEHU HA YPOIKATHOCTD
¥ Ka4yeCTBO 3epHa 03MMOIi MIIeHNIbI IPU BO3JeIbIBAHUN
Ha JePHOBO-IOA30/IMCTOI TerKOCYIIMHUCTOI IoOYBe

benosépos /I.A.

Bonozodckas zocyoapcmeeHHas MOIOUHOXO03ATCINBEHHAS
akaoemust umenu H.B.Bepewazuna

YpoBeHb YpOXKallHOCTM O3MMOII IIIeHMIpl B Bomoropckoit obmactn
20,9-37,6 1/Ta HeNMb3d CUMUTATh JOCTATOYHBIM [1], TAK KaK OH [aleKo He
peanusyeT BO3MOXXHOCTM 3TOil KYIBTYpPBI, a dacTas rubenb eé II0OCEBOB
IenaeT MPOM3BOACTBO 3€pHA 03MMOI NuleHuLbl B HedepHo3eMHOIT 30He
HeycToruuBbIM. [Tpu HecOOIOIeHNN OIITYMAIBHON arpOTeXHNUKY, 0COOEHHO
B HeOIaroNmpusTHbIE TORbI, IPOVCXOAUT M3PEXNBaHMe U TMOeb IIOCEBOB
03MMOI IIIeHnLbI [2].

Hawubornpiuas NpORYKTMBHOCTD 3€PHOBBIX KY/IBTYP HBOCTUTAETCS IIPK
CO37IaHMM ONTUMAIbHBIX YCIOBUIL ISl POCTA U Pa3BUTH pacTeHMIL. ITOro
MOXXHO NOCTUTHYTb IPM MCIIO/Ib30BAHUM MHTEHCUBHBIX TEXHOJIOIMII MX
Bo3jenbiBaHuA. lleb TakMX TEXHONOIUII - TIONyYeHue IUIAHMPYeMOll
YPO>KaliHOCTM 3epHa BBICOKOTO Ka4eCTBa ITyTeM IVIAHOMEPHOTO yIIPaB/Ie€HNA
PO YKLMOHHBIM IIPOLIECCOM, 00eClednBalouM OITUMaIbHOEe MUTaHUe
pacTeHuit yepes nogbop 1 BHEAPEHE OIITUMA/IBHOI CUCTEMBbI Y00peHMIt.

OO61bexThl M MeTombl MccaefoBaHuil. llenpio HacToOAILIEro McCIefoBa-
HUS ABJIUIOCH V3Y4eHMe BIMAHUA Pa3IMYHbIX CUCTeM YyHOOpeHus Ha
YPOXXalfHOCTb M KadeCTBO 3€pHa O3MMOJN MIIeHMIbl MOCKOBCKas 56 B
ycnoBusx Bomoropckoit obnacti.

JIByx(aKkTOpHBDIIT 10/IeBOJI ONBIT 3a/I0>KeH Ha onbITHOM 1tote PI'EOY BO
BonoropckasITMXA ocenpo 2014 rofia B 5-TU ITOJIBHOM IIOIEBOM CEBOOOOpOTE:
BMKOOBCSIHAsA CMeChb — O3MMas IIIEeHMI]a — AYMEHb C IIOJICEBOM KJIeBepa
JIyTOBOTO — KJIeBEpP JIyTOBOI - 0BEC. ONBIT pa3BEPHYT B IIPOCTPAHCTBE Ha
TPEX MOC/Ief0BaTeNbHO BBOAMMBIX IIOJIAX. B HacToAlLIel cTaTbe IPUBOAATCA
Pe3y/IbTaThl IO 1-My 1 2-My [0/1IM ceBoo6oporTa. ITnomans gemsHok — 100 Mm%,
IIOBTOPHOCTb — TPEXKpaTHasd, pa3MelleHle BapMaHTOB — CUCTeMaTIYeCcKoe.
Bapuantel ombiTa (¢dakrop B): 1 - koHTpomb (6e3 ypmoOpenwit); 2 -
opraHmyeckas cyucreMa (HaBO3HBII KOMIOCT — 50 1/ra); 3 — MuUHepaabHasA
(NPK sxBuBaseHTHas 110 [1.B. Bap. 2); 4 — opraHoMuHepaabHast (HaBo3 25 T/Ta
+ % NPK), B cyMMe sKBUBaJIeHTHasA Bap. 2; 5 - OpraHOMuHepanbHast (HaBo3 +
NPK), B cymMe fiBOJIHas [j03a 110 CPaBHEHUIO € Bap. 2; 6 — OpraHOMUHepasIb-
Hasi C MCIIO/Ib30BaHUEM OpraHOMMHepanbHOro ypobpenns (OMY), rpanyibl
KOTOpOro MoauduimpoBanbl 61omorndeckum mpemnaparom «brconbun®ur»
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[3]. Bce cucrembl ypmoOpeHuss maydarorca Ha fAByX ¢oHax (dakrop A):
nsBectkoBanHOM (pu pHKcI 5,8 - 5,9) u 6e3 BHecenust CaCOs (pHkal 5,1 -
5,2) ¥ ypaBHOBEILIEHBI 110 a30TY.

OpraHndeckue U U3BECTKOBbIE YLOOPEHMs BHOCWIM B 3aHATOM BUKO-
OBCAHOM IIapy IOJ, BCIAMIKy. MuHepanbHble y'I[O6peHI/IH B 1o3e N30P30Ke60
OCeHBI0 10 moceBa 1 N50 BECHOII B IIOJKOPMKY B Ilepyof, BO30OHOBIIEHNUA
BeCeHHel BeTeTallliy O3VIMOJ IIIEHNIIbI.

IToces o3umoit nuieHn1bl copra MockoBckas 56 cenekuyy MocKOBCKOTO
HUNCX «HemunmHoBka» mpoBoamau MexaHusyuposaHo cesnkoit CCHII-
1,8 n3 pacuéra 5,0 MJIH. BCXOKIX CeMAH/Ta. YOOPKY — CIUIOLIHBIM METOLOM
koMbaitHoM Sampo Terrion 2010. YpoXallHOCTb CeMSH IIPUBORMIU K
cTaHgapTHON 14% BrnaxkHOCTH [4].

TexHOMOrn4yeckme CBOJICTBA 3€pHA O3VMOI IIIIEHNUIBI OIpeNesIAny
B mabopartopuu texHonoruu u O6moxmmuu 3epHa DPIBHY «MockoBckmit
HUNCX «HemMuynHOBKa» IO TaKMM IOKasaTelAM KaK CTEKIOBUIHOCTD,
6ernok, coipas kneiikosuHa 1 VIJJK cormacao TOCT10840-64 [5].

ITouBs! 1-r0 1 2-TO NOJISI CEBOOOOPOTA — HEPHOBO-CPENHEIIOA30MUCThIE
JIETKOCYT/IMHUCTBIE, Pa3BUThle Ha ITOKPOBHOM CYITIMHKE CO C/IEAYIOUIMMU
arpoOXMMMYECKVMMU II0Ka3aTe/lsAMU MAXOTHOTO C/1ost (O 3aK/IajiKy OIIbITA):
HOBBIIIEHHO 006eCIIeYeHHOCThI0 TYMYCOM — 3,1%, ClabOKMCIOi peakiueit
cpenpl - pHcon 5,1-5,2, BBICOKMM cofiep>KaHMeM MOABIDKHOTO docdopa
- 261 mr/kr u cpegHuM — Kamusa (125 mr/kr nmo Kmpcanosy). Bemumna
TUIPOTUTUYECKON KMCITIOTHOCTH COCTaBsAMa 3,47 Mr-3kB/100 T TOUBBI, CyMMa
IIOI/IOIIEHHBIX OCHOBaHMIT — 11,2 Mr-skB/100 1, cTelleHb HaCHIIEHHOCTU
OCHOBaHUAMU — 76% [6].

PesynmpraTel y4eTa YpOXKaHOCTM MOJBEPraay CTaTUCTUYECKON 00-
paboTke 1O Mofenu [BYX(aKTOPHOIO [VCHEPCUOHHOTO aHaa;M3a IIo
B.A. Joctiexosy [7].

MeTeoponorndeckue yCaoBuUsA B TOAbl IPOBEeHNA OIbITA CYIeCTBEHHO
pasnuyanuck. Tak, 2016 . 6bUT cna603acymnMBblM, 2017 r. — n36BITOYHO
YBI@XHEHHBIM C IIOHVDKEHHBIM TeMIIEPATYPHBIM (POHOM.

O6cyx/eHne pe3yIbTaroB. KoHTpacTHbIE IIOTOfHbIE YCIOBUSA CYLECT-
BEHHO OTPA3WINCh Ha YPOXKaHOCTYM O3MMOJ MIIEHMIbl. BraronpuATHBIN
PEeXVMM YBIOKHEHMs M IIOBBINICHHBIN TeMmmeparypHblii ¢oH 2016 roma
CIIOCOOCTBOBA/MY pPAaBHOMEPHOMY HAIMBY M CO3PEBAHMIO CEMsH, YTO
HO3BOJIM/IO JBOOUTBHCA BBICOKOJ YPOXAHOCTY 3€pHa O3VMOJ IIIIeHMIIbI
(puc. 1).

ITpu yposkaitHOCTH B KOHTpOnIbHOM BapuaHTe 30,4 - 36,8 11/Ta NpuMeHe-
HIIe M3y4aeMBbIX CMCTeM YHOOpeHMsA HOCTOBEPHO IOBBILIATIO YPOXKAHOCTD
3epHa 03UMOJ mmIeHuupl. Hawmbonblnasg nprub6aBka YpoXXailHOCTM IO
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OTHOLIEHMIO K KOHTPOMIO ObUIa IIOTydeHa Ha WM3BECTKOBAHHOM (QOHe
B BapMaHTaX C OpraHOMIHEePaJIbHbIMU CHCTeMaMy yrobperns: HaBo3 + NPK,
OMY + 6uconbudurt, zHaBos 25 t/ra + ¥» NPK - 31,0 - 38,8 1i/ra.

Ypoxainoct, W/ra  _g 5016 (6es ne.) 2017 (6e3 u3s.)
== 2016 (Cc n3g.) —=2017 (c u3e.)

85

75

65

55

45

35

25

15
Bap.1 Bap.2 Bap.3 gap.4 Bap.5 Bap.b

Puc. 1. BnusiHue pa3nu4yHbix cucmem y0obpeHust Ha ypoxaliHoCMb 3epHa
o3umol rnweHuybl copma Mockoeckasi 56, u/za 8 2016-2017 ze.

13-3a M30BITOYHOrO IepeyBIAKHEHVI KOPHEOOUTAEMOrO CJIOSI IIOYBHI B
YCTIOBMAX IOHIDKEHHOTO TeMIlepaTypHoro ¢oHa B 2017 roxy 6sl1a oay4yeHa
3HAYUTE/IbHO MEHbBIIAs yPOXKATHOCTD 10 cpaBHeHMIo ¢ 2016 rogom (puc. 1).

Tak, ypoxxalfHOCTb B BapuaHTe 0e3 BHeceHMs y[oOpeHuil, Konebaaach
Ha ypoBHe 20,5 - 22,0 nj/ra. JJocToBepHble prbaBKM MONTy4eHLI B 3 - 6 Bap.,
KpOMe OpraHn4ecKoyl cucreMbl ypoOpeHmsa. Hambompiias ypo>kailHOCTb
Obl1a OTMedeHa TaKxKe Kak 11 B 2016 rofy Ipy opraHOMUHepaIbHBIX CUCTeMaxX
- 27,8-35,6 u/ra. VIsBecTkoBaHMe 0OecIe4nBaIO TOIIOIHUTENIbHYIO
mpn6aBKy 3epHa B 3aBUCHMOCTY OT CUCTEMBI YOOpeHMs M CK/IafibIBalo-
LIMXCA METEOPOIOTMYECKUX ycmoBmit Ha 3,5 - 10,8 11/Ta.

Takum obpasom, B 2016 - 2017 rogax HaWIydllye pe3ynbTaTbl MOKas3bl-
BAIOT OpPraHOMUHEPAJIbHbIE CUCTEMBI yIOOpeHNs Ha N3BeCTKOBAaHHOM (OHe.

V3ygaeMble cucTeMbl yEOOPEHNMs OKA3bIBAIOT CYIIECTBEHHOE BIMsHYE Ha
KayecTBO 3epHa JI MYKV 03VIMOJI IIIeHNsl (puc. 2 u 3).

3epHO ¢ comep>kaHmeM OefiKa, CHIPON KIeKOBMHBI U mMHOekcom VK
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o3umol nweHuybl copma Mockosckasi 56 6 2016-2017 ee.
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Puc. 3. BnusiHue cucmem yOobpeHusi Ha Ka4eCmeeHHbIe rokasameru MyKu
o3umou riweHuybl copma Mockosckas 56 e 2016-2017 ee.

Ans 3 Kmacca o3uMoit mmeHnupl, HopmupyembiM TOCT P 52554-2006, ipu
pasHbIX ypoBHAX pH, 610 MOMy4eHO HpY OPraHO-MMHEPATbHON CUCTEME
ymobpenus (HaBos, 50 t/ra + NPK) Bo Bce roppr nccnegoBanmit. Crenyer
OTMETUTb, YTO CTEK/IOBUJHOCTD 3€PHA TECHO KOPPEMPYET C COflep>KaHMeM
OenKa 1 CyI[eCTBEHHO YBENMUMBAETCS IPY CMEIIAHHON CUCTeMe IIpyMeHe-
Hus ypobpennit. [Ipumenenne 61oMoaudnIMpOBaHHOTO OPraHOMUHEPA/Ib-
Horo ypo6penuss (OMY+buconbudur), npoussopcra Byiickoro xmmu-
4eCKOro 3aBOJA, CIOCOOCTBOBATIO COIMOCTABMMOMY MOBBILIEHNIO KadecTBa
3epHa, 0COOEHHO Ha M3BeCTKOBaHHOM (oHe. [Ipyrue cucrembl ynoOpeHus
OKasbIBa/I HEYCTOUMBOE BMSHNUE HA COflep>KaHMe OeKa B 3epHe 03VIMOIL
HIIEHNUIIBI, a TAaKXe Jpyrue IoKa3aTeNnu B pasHble II0 METEOPOTOrMYeCKUM
YC/IOBUSM TOJBL.

3aknroueHnne

Takum 06pa3oM, B yc1oBuUsAX Bomorogckoit 06/1acTy BO3MOXKHO IOTy4eHNUe
3epHa 03MMOI1 MIIEHUIbI 3 KMacca Ipu ypoxkaitHocTn 35,6-75,6 11/Ta 3a c4éT
ofibopa ONTHMMA/IbHON CUCTEMBl YAO0OpeHMs Ha OCHOBE OpraHMYeCKUX 1
MJHepaJIbHBIX yIOoOpeHuil Ha pOHe U3BECTKOBAHNUA.
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IKonornyeckas omeHKa npuMeHeHnA GpochopuTos
Ha KaIITaHOBBIX MOYBAX

Yé6yzynoe /1.J1.}, Ouxmysaa b.?, Mepxywesa M.I.!

"MHncmumym obugeti u skcnepumenmanvroil 6uonoeuu CO PAH,
2. Ynan-Yos, merkushevad8@mail.ru
2 [ocyoapcmeeHHbLil CeNbCKOXO3AUCMBEHHbL YHUBEPCUEem,
Hapxan, Moneonus

Hana oyenka 6e30nacH020 IKON0ZUUECKO20 CPOKA NPUMEHEHUST
Ppocpopumos Ha kaumarosvix nousax CesepHoti MoHzonuu
10 CO0ePHAHUI0 MUKPOITIEMEHINO08 8 NOUEe U Pochopumax.
Yemanoenero, umo Heo6x00UMO He npesviuiams 003bl UX BHECEHUS, a
makiice nPposooUmMs nepuodu1ecKuil KOHmMponv 3a codepiuaruem F, Sr,
Ni u As.

IToBblIeHNe TPOAYKTUBHOCTU arpO3KOCUCTEM SIBJAETCS BaXKHEIIINM
ycroBueM coxpaHeHys 6mocepbl. OCHOBHBIM CPENCTBOM, YBETUYMBAIO-
MM MPOAYKTMBHOCTD arpOLeHO30B, CIYXKaT YHOOpeHMs. DKOMOTMYecKIM
BOIIpOCAM WX IpPUMeHEeHMs IIOCBSAIEHbl MHOrMe paboThl aKaJeMuKa
B.I. MunueeBa (Munees, 1988; Munees, TomonoBa, 2012; MuneeB u fp.,
2015; u T.A.) M I 9TUX >Ke Lieieil cos3faHue uM >KypHana «[Ipo6meMbr
arpOXVMMUY U SKOTOTHUN».

Mouronus obmagaeT orpoMHbIMHK 3amacamu GochOprUTOB, Ka4eCTBO UX
II0 BCeM IIOKa3aTe/sAM 9KOIOTMYECKON 6e30IacHOCTH BBICOKOE, T.e. /IS MX
UCIIONIb30BaHMsA He TpebyeTcs criennanbHas o0paboTKa, KpoMe aKTUBALUNL.

YnobpurenpHas sddextuBHOCTy axTUBUpoBaHHOrO (Pad) m cwIpo-
monororo (Pd) dochopuros (Ha ¢one NK) mop spoByn mireHuny Ha
KallTaHOBbIX IouBax CeBepHOlI MoHromy usydeHa paHee (DHXTysa
u fup., 2014). Cranpgaptom i cpaBHeHUs Cayxun cynepdocdar (Pcr).
ITpuMeHenue Pa¢ yrydinaso CTPYKTYpy yposkasi, IOBBIIIAIO COAEpKaHNe
Oernka, KeitKoBUHBL U pocdopa B 3epHe, 00beM U BBIXOJ X/1eHa 10 CPAaBHEHIIO
¢ koHTponeM u ¢onom. ITomoxurenbHoe peiicTBre Pd mposiBumocs B
OCHOBHOM Ha HaKOIUTEHUM KyeiKoBUHBI 1 docdopa B 3epHe. Hanbonburas
YPOXKallHOCTh 3epHa IONy4eHa IIpM BHeceHuy Pad, mIpakTudeckn
paBHO3HauHasi — Pcr. AkrtumBupoanublit dochopur (Ha dore NK) mo
MHTEHCUBHOCTY IIpeBpallleHNs] MOYBEHHbIX MUHEPaabHbIX (ocdaroB He
ycTynan Pcr v Ha rpafialinio Bbliile CIIOCOOCTBOBAJI HAKOIIEHNIO ITOJBV>KHOTO
¢docdopa B kamraHoBeIx nouyBax (YoyryHoB u mp., 2015). VicronpsoBaHme
Pd nopmepxmBanmo mcxomHOe cofep)KaHMe MMHEPaabHbIX (ocdaroB B
o4yBe. BbIsB/IEHbI ONTMMA/IbHBIE IMApaMeTPbl KOMMYECTBA IOBIKHOTO
¢dochopa 1 CyMMBI pBIX/IOCBA3aHHBIX 11 pa3HOOCHOBHBIX (pOCc(aTOB Kanbls
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B IIaXOTHOM TOPU3OHTE, CIHOCOOCTBYIOIIME IIOTYYeHUIO HaMOOJbIIeN I
CTabM/IBHOI YPOXKANHOCTH 3€pHa SPOBOJ IIIEHWUIBI Py BHeceHmu Pad.
YpobputenpHas a¢¢dextuBHOCTh Pad cBsA3aHa ¢ HamMYMeM B KalITaHOBBIX
nouBax ¢pocharMoOMIN3YOLINX 6aKTepHit, CIIOCOOCTBYIOLX aKTUBU3ALINN
docdaras 1 HAKOIUICHUIO IOABYKHOIO Gocdopa, HUTPATOB I OOMEHHOTO
Ka/mysi B OOJIblIeli cTeneHy, yeM cynepgocdara (Mepkyiuesa u ap., 2008).

B docdopurax pasHOro NmpoMCXOXKAeHMs BBIABIEHA LIMPOKas Bapu-
abelbHOCTD COeP>KaHMsI MUKPOIMIEMEHTOB, YTO MOXKET OKas3aTb 3HA4M-
TeJIbHOE BIIVISIHME Ha SKOJIOIMYECKOe COCTOSHUE IIOYB KakK 0asoBOro
KOMIIOHEHTa arpOdKOCUCTeMBI (Tabm. 1).

Konnentpanuym MHUKpod/IeMeHTOB B ¢Gochoputax MeCTOpOXAeHIIT
pasHbIX cTpaH npuBefeHbl 1mo: Mounromun (I'ypun, Iypun, 2006), runep-
TeHHBIX KapcToBbIX pocdopurax CeitbuHckoro n O6mapKaHCKOTO MeCTO-
poxpennit rora Cubupu (3anun u ap., 2000), kaabuueBbx docdopurax
Co¢ponosckoro mecropoxaens Ha ITonsapaom Ypae (3annH u ap., 2009),
a TaKkXKe yCpeIHEeHHbIe ITOKasaTe/ UX COIep>KaHMsl MecTopokaeHnmit Ilepy,
Mapoxkko, Tynuca, CIIA, Amxupa, Vspauna, Cupun, Cenerama u Toro
(Bech et al., 2010; Altschuler, 1980; Charter et al, 1995; Gulbrandsen, 1966;
Kromblekou, Tabatabai, 1994; Samb, 2002; Van Kauwenbeg, 1997; Weissberg,
Singers, 1982).

MMKpO3/IEMEHTHBII COCTAB KAIITAHOBBIX II0YB XapaKTepusyercs pe-
TUMOHATIbHBIMK 0CcOOeHHOCTAMM (Tabl. 2), 0OYC/IOBICHHBIMUA B OCHOBHOM
MJHepaIorNyecKuM (MPenMyILIeCTBeHHO MOJ/eBble ILIMATel M KBapll) o
IpaHyIOMeTPUYECKIM COCTaBaMu (CyIeCyaHblil Y TeTKOCYIIMHICTBII).

OpHaKo, yIMTBIBas, YTO KAIITAHOBBIE IMOYBBI OT/IMYAIOTCS HEBBICOKOI
OydepHOIt YCTOIYMBOCTBIO K TsDKeIbIM MeTanmnaM (Mepkyiuesa, YOYIyHOB,
2002), 6p1a IpOBeieHa 9KOMOryYecKas oleHKa BoszelicTBus pocdopnuros
Ha COep>KaHMe MMKPOIJIEMEHTOB B KAllITAHOBOJ IIOYBE IIOC/IE 5-JI€THETO
BHeCeHMsI pasHbIX GopM ¢GochopuToB mox spoByio mineHuuy (tabm. 3).
CyliecTBEHHBIX JTOCTOBEPHBIX M3MEHEHWIT CONEpXKaHUs MUKPOIIEMEHTOB
B ITOYBE [10 CPAaBHEHMIO C KOHTPOJIEM U (POHOM IMPAKTUIECK) He OTMEUYEHO.

[/ 9KONMOTMYECKO!l OIIEHKVM BO3MOXKHON JOIYCTVMON IPOZOIKN-
TENBbHOCTY IpuMeHeHUs (GochopnuToB Ha KamTaHOBBIX IoyBax CeBepHOII
MoHronuu 1cronb3oBaHa GopMyaa pacueTa KomudecTsa et (3aHMH U Ap.,
2000, 2009): T=(Cpn - Cn) m/Cyn,
rie T — KommdyecTBO /€T BHeCeHMs YHOOpeHWIT O HOCTVDKEHUS B IOYBe
ITIK snementa; Cpn — ITIK snemenTa B nmouse; Cun — cofjepKaHue s7eMeHTa
B II0YBe B HACTOsIlee BpeMs; M — Macca II0YBbI, HPUHSITAsS PaBHOI
3x10° kr/ra; Cy — KOMM4YecTBO 9/eMeHTa B GochopHOM ymoOpeHmy; n —
eXeToiHOe IocTyIUIeHne GpochOopHOro ynoOpeHus B IOYBY B Kr/Ta.
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1. MukpoanemeHmHbIl cocmae ¢hocehopumos pasHo20 MPOUCXOXKOEeHUSs, Me/ke

(0] (0] g: l:: 8 (0]
O < O = o0 + X s
e - 1 [$]
c | €85 | €35 | §<28 PO, 2ee 28
2 55% 5‘3% T<LO - | Ceiburckoe g2 8_%
| IS8 | 525 |23£5| wecro Ss% | &8
(0} 2‘3% §§g %o—gg poxaeHue s8¢ og
<0 vL 258 4 e 2
g a
450 769— 439 (121—
st | a60 1068 1228 397 (318-509) 102) 83
B 330 18,7 (12-24)
Cr | 9-100 | 28-52 176 79 (45-139) 56 (12-190) | 83,7
V | 10-150 | 55-150 121 361 (112-551) | 114 (35-300) | 41
1062 1062
Mn | 78-980 | 142-280 102 (588-1463) (232-2167) | 9288
37,3 82
U 1532 | 23-38 82 (22,8-58,3) 42,7-1208) | °
Ni 213%%‘ 57-65,6 25,9 184 (118-256) | 82 (15-236) | 123
cd| 16 2,5 23,1 31,5(10-63) | 6,4 (0,5-27) 45
Cu| 1557 | 43-52 20,9 201 (107-393) | 69 (11-216) | 161
Zn | 10-80 | 52-98 20 980 (600-2500) | 237 (92-539) | 2729
Mo 17,1 He onp. 1,0(0,8-1,5) | 10,3
27,1 (8,2=
As | 7224 29 12,1 8,6 (2,0-26,1) 06 4,75
Pb | 3-20 11-23 74 9,3 (6-20) 27 (20-48) | 55,67
co| ! 126%_ 6,5-35,7 6,6 9,2 (2-20) 38(0-11) | 333
Se 5,6 4
Th | 2,811 | 4,8-10 34 1,4(0,1-33) | 1,0(04-34) | 1,9
Sb 1,6 He onp. 17(1,3-32) | 1,07
Ag 0,97
sn 0,88
TI 07
Yy | 1827 | 29-290 24,3
13900 (8400— | 22400 (17100
3000 2200 17600) - 28400) 17300
3,5 0,35
Hg | 027 0.82 (1,2-9,5) (0,13-0,62)

YuuTbiBasg peanbHOE COfiep)KaHME MMKPOSJIEMEHTOB B KalITaHOBbBIX
II0YBaX, a TaKXe MJIi CONOCTaBJIEHMA [OIYCTUMOI IPOJO/DKUTEIbHOCTYI
npuMeHeHnss GpochopruToB MecTOPOXKAeHMIT MOHIONMMM ¢ MEIIUMICS B
muteparype (3aHuH u gp., 2000; 3anun u gp., 2009), B Hacroseil pabore
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2. ColeprkaHue MUKPO3/IeMeHMOo8 8 KalmaHosebix rnoysax (ciol 0-20 cm)
CesepHoll MoHzonuu u 3abalikanbsi, Ma/ka

SnemeHT CesepHas 3abaitkasnbe
MoHronus (MBaHoB, 2007)
Mn 752 760
Ti 7100 7210
Li 21,7 22
Zn 53 87
Cu 21 24
Cr 55,8 55
Cd 0,14 012
Co 12,5 98
F 400 610
v 96 95
Hg 0,016 0,01
Pb 18 34
Mo 0,53 28
B 17,5 16
Sn 2.6
Ni 28,8 28
Ag 0,061
Ge 1,45
Ba 996 875
Sr 449
As 4,6

3. CodeprxaHue MUKPO3IeMeHMOo8 8 KalmaHo8oU ro4yee
rocrie 5 nem eHeceHuUs pasHbix hopm gpochopuma, ma/ka

BapuaHTt Zn Mo B Cu Pb
KoHTponb 6e3 ynobpeHui 53,0 0,53 17,5 21,0 19,0
N60K60 (choH) 53,0 0,48 17,5 27,5 18,0
®oH + Pcr 61,5 0,57 20,5 28,0 20,0
®oH + Pah 445 0,44 15,5 22,0 16,5
®oH + P 56,5 0,54 21,0 29,5 19,0

npussTel Bennaunsl IIIK: Zn - 300, Cu - 100, Cd - 3, Co - 50, F - 500, V -
150, Hg - 2,1, Pb - 32, Mo - 5, Sr - 600, Ni - 50, Mn - 1500, As — 20 u B - 25.

Pacuérsl ObUIM IIPOBEfIEHBbI /ISl €XKErofHOro BHeceHMs 60 K fericT-
Bytomjero BemectBa P2Os Ha rextap ¢ocpopuroB u cymepdocdara.
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YduThIBaM MUHMMAJIbHOE U MAKCMMAaJAbHOE COJEp)KaHUe 9JIeMEHTa
B yZI0OpeHmsX.

HecmoTpsa Ha OIpefie/ieHHYI0 YCIOBHOCTb, pacyeThl IIOATBEPAVIN
BBICOKYIO 9KOJIOTMYHOCTb (ochOpUTOB MeCTOpOKIeHMiI MoHrommu,
UCIIO/Ib3YEeMbIX B KaueCTBe yoOpeHuit (Tabr. 4).

4. OKonoauyeckasi oueHka OOI'chmUMOlj rlpoaon)Kumeanocmu 8HEeCeHus

gocghopumos 8 KauimaHOo8bI€e 1048bl, KOU4Yecmaso iem

SnemenT BypaHxaHckoe CynepcbocEpaT Xybcyrynbckoe
MeCTOpOXAeHNE npocTon MEeCTOpOXAeHVe
Zn 59375-31505 205833-164666 308750-38593
Cu 22965-18990 65833-17324
Cr 19732-10625 61389-5525
Cd 14300 35750-13619 22343
Co 72115-13130 36621-4687
F 568 1000 417
\% 12272-4500 675004500
Hg 81406 96481
Pb 23863-11413 70000-23333 58333-8750
Sr 2454-1767 4194-1137
Ni 4649-4039 6666 1134-1514
Mn 65845-33393 11642 119872-9541
As 6638 30800 27500-8594

OKoyoruyeckas OLeHKa IpuMeHeHus: ¢ocdopuros CodppoHOBCKOrO,
O6namkanckoro 1 CelfOMHCKOTO MEeCTOPOXKIEHUII Ha CTEIHBIX IT0YBAX
Xaxkaccun (3anuH u gp., 2000; 3anus u ap., 2009) mokasana 60ree KOPOTKIe
CPOKU JOCTIDKeHus aneMeHTaMu IIJTK 1o cpaBHEHUIO ¢ HAIIMMM JaHHBIMIL.
9TO 00YC/IOB/IEHO He CTONbKO IIOBBIIIEHHBIMM KOHIICHTPAIMAMM OTHENb-
HBIX 9JIEMEHTOB B ocopurax, CKOIbKO OOJIBILION /03011 MX BHECEHUs,
2000 xr/Ta ofuH pas B 5 1eT. ABTOPbI IPUBOJAT CEAlyIOlMe PACCYUTAHHbIE
cpoku (B rogax): F - 33-22, Ni - 965-330, Cd - 2635-667, Mn - 5375-785,
Cu - 7560-2632, Zn - 6710-1627, V - 3295-1038, Cr - 3905-2811, As — 2550-
6264, Pb - 4160-12917, Mo - 14596, Sb - 16265, B — 23810, Hg — 41570-4145.

TakuM 06pasoM, IpU MCIONb30BaHUM (HOCPOPUTOB MECTOPOXKIECHMIT
MoHronmmy Ha KallITAaHOBBIX IIOYBaX HEOOXOZMMO He IIPEBBINIATL O3Bl VX
BHECEHM], a TAaKKe IIPOBOAUTD MEPUOANICCKIUIT KOHTPOJIb 3a COflep>KaHMeM
E Sr, Ninu As.

102



Cnucok numepamypot

1. Iypun B.H. VccnenoBanne kadecTBeHHOro cocrasa (pocdopuros Byperxanckoro
MeCTOPOXK/IeHIsI U pa3paboTKa 9KOJIOTMYECKY YMUCTON TEXHOTOTUY UX HepepaboTKm
/] Bueni sanmcku. 36ipHnK XapKiBCbKOTO IHCTUTYTY yIIpaB/iHus, Xapbkis. — 2006. -
Bum. 9. - C. 11-23.

2. 3anmu I0.H., laBmun B.M., Ilucapesa I.M. MukpoaneMeHTbl B I'MIEPreHHBIX
KapcToBbIX Pochoputax rora CrbMpu: OIBIT IKOIOTMIeCcKoi reoxumunn // Teomorns
u reopusuka. - 2000. - Ne 5. — C. 722-732.

3. 3anun IO.H., 3amupaivioBa A.IL, Opep B.I. Muxposnementsl B ¢ocdarabix
nopopax CodpoHOBCKOro MecTopokaeHus Ha IlonsgpHoM Ypame: 0co6eHHOCTU
pacIpezenieHns 1 sKonorndeckas ouenka // Jimtocdepa. — 2009. — Ne 6. — C. 95-106.
4..ViBaros .M. MukposnemeHTsI-610¢ubl B maHpmadrax 3abaiikanss. — Yian-Yua:
Msa-sBo BHIT CO PAH, 2007. - 239 c.

5. Mepkymepa M.I,, Y6yrynos B.JI. Onenka OydepHoii croco6HOCTH IT0YB 3a-
6aiikanbsi K TSDKENbIM MeTanaM // YCTOYMBOCTD IIOYB K €CTECTBEHHBIM U aH-
TPOIIOTeHHBIM BO3JeiicTBUAM. — M., 2002. - C. 302.

6. Mepkymesa M.I,, Yoyrynos JLJI., bononesa J.H., Humaesa M.B., ManraTaes
I1.1., bBagmaes A.B. ®ocarmobumusyomiue MUKPOOPTaHN3MBI KaK O1OIOTIYecKie
aKTUBATOPBI yRoOpenuit n3 arpopyx // Ilnogopoane. — 2008. — Ne 1. — C. 23-24.

7. Munees B.I. Dkonornyeckne npobnemsl arpoxumun. — M.: MI'Y, 1988. - 285 c.

8. Munees B.I', Tomonosa H.®. JlunamMmka ryMyCHOTO COCTOSIHMA ¥ a30THOTO PEXXKMMa
IepHOBO-TIOA30/NCTON CPEFHECYITIMHICTON MOYBHI IIPU JTUTETbHOM TIPYMEHEHUN
ymo6penmnit // Arpoxumus. — 2012. - Ne 6. — C. 23-31.

9. Munees B.I., Enemcxkas H.JI., Kapnoa E.A. OcobeHHOCTM FUHAMUKY COETHEHNIT
MeJI B arpolleH03ax Ha IePHOBO-TIOI30/IMCTHIX IIOYBAX TP /TN TENLHOM IIPYMEHEeHU N
ymo6pennit // IIpo6nemsl arpoxymun u sxkonoruu. — 2015. - Ne 4. — C. 3-19.

10. Yoyrynos JLJI,, 9uxTysa b., Mepkymesa M.I. Copep>xaHue NOABVKHBIX MIHE-
pa/IbHBIX coemHeHnit pocdopa B KamTaHOBBIX nouysax CesepHoii MoHrommu npu
UCIO/Ib30BaHMUM pasHbIX GopMm docdopura // [TousosereHme. — 2015. - Ne 6. — ¢. 731-
739.

11. Ouxtysa b., Yoyrynos JLJI., Mepkymesa M.I. Biusnue pasubix popm dpocdopura
Ha ypOXXallHOCTb M Ka4yeCTBO 3€pHA ApPOBOJM IIIEHMIIHI Ha KAIITAaHOBOM IIOYBE
Cesepnoit Monronuu // Arpoxumus. — 2014. — Ne 5. — 47-53.

12. Altschuler Z.S. The geochemistry of trace elements in marine phosphorites. Part
I. Characteristic abundances and enrichment // Society of Economic Paleontologists
and Mineralogists. - 1980. - No 29. - P. 19-30.

13. Bech J., Reverter E, Tume P, Sanchez P.,, Delgado R., Suarez M., Lansac A. and
Roca N. Trace elements in phosphorites of different provenance // 19th World Con-

103



gress of Soil Science, Soil Solutions for a Changing World. 1-6 August 2010, Brisbane,
Australia. - P. 120-124.

14. Charter R.A., Tabatabai M.L., Schafer J.W. Arsenic, molybdenum, selenium and
tungsten contents of fertilizers and phosphate rocks // Communications in Soil Sci-
ence and Plant Analysis. - Vol. 26. - 17-18, 1995. — P. 3051-3062.

15. Gulbrandsen R.A. Chemical composition of phosphorites of the Phosphoria For-
mation // Geochimica et Cosmochimica Acta. Vol. 30, 1966. P. 769-778.

16. Kpomblekou A K., Tabatabai M.A. Metal contents of phosphate rocks // Commu-
nications in Soil Science and Plant Analysis. Vol. 95, 17-18, 1994. P. 2871-2882.

17. Samb M. Evolution geochimique des phosphates sedimentaires du gisement de
Fobene (Senegal) implications pour l'exploitation industrielle // Journal des Sciences.
-Vol. - 2,2,2002. - P. 68-74.

18. Van Kauwenberg S.J. Cadmium and Other Minor Elements in World Resources of
Phosphate Rock. - 1997. - 41 pp.

19. Weissberg B.G., Singers W.A. Trace elements and provenance of phosphate rocks //
New Zealand Journal of Science. — Vol. 25. - 1982. — P. 149-154.

104



AHanu3 BO3MOXHBIX Iy Tell MOBbIIIeHNA KO3 puunenra
3¢ PeKTUBHOCTM MMHEPATBHBIX yIOOpeHMit
IOJI CeTbCKOXO03AVCTBEHHbIE KYIbTYPBbI

Cobonesa O.A.

OI'BOY BO «Bpsatckuii eocydapcmeeHHblil yHusepcumem umeHu
akademuxa V.I. [Temposckozo», . Bpsinck

B cmamuve paccmompetvt 8aiHOCHb U 060CHO8AHHOCHIb NPUMEHEHUS
MUHEPATLHBIX YOOOPeHUTI OO CeNbCKOXO03SLCINBEHHbIE KYNbMYPbL.
Ilokasana ponv snemenmos (azom, pocop, Kanuii) 8 HU3HU
pacmenuil. IIpueodssmcst nymu nosviueHust 3 PexmusHocmu
npumeHeHUsT A30MHbBIX, POCHOPHBIX U KATUTIHBLX YOOOpeHUL.
Ykasvieaomcs azpomexHuueckue u IK0n0zu1eckue mpebosanus npu
ux 8HeceHUU 8 NOUBY.

Bonpioe 4mucno ucciefoBaHmii, MPOBOAMMBIX B HAcTosllee BpeMs,
HaIlpaB/IeHbl Ha pelleHNe BOIPOCOB MO 00eCHEeYeHMIO IPOJOBONbCTBEH-
HOJ1 HE3aBUCUMOCTH CTPAHbI, IIOBBILIEHNI0 KOHKYPEHTOCIIOCOOHOCTI POC-
CUIICKOJ CE€/TbCKOXO3AMCTBEHHON MPOAYKIMM Ha BHYTPEHHEM U BHEIIHEM
PBIHKAX, 9KOJIOTM3aLMY arpOIPON3BOJCTBA.

OreyecTBEHHBIN U 3apy6e>1<HbH71 OIBIT IIOKa3bIBaeT, 4TO He MeHee 50%
[IPUPOCTa YPOXKAEB CENbCKOXO3SMCTBEHHBIX KYIbTYp IONYy4YaloT 3a CYET
IpUMEHEHNUsA MMHEpaJbHBIX yHoOpeHmil. ITo CTaTMCTUYECKUM JaHHBIM,
KK[BI TPeTUil )XIUTeIb IUIAaHeTHI NToTy4YaeT MUTaHue 3a CYET MPOAYKILUY,
IIOJIY4eHHON OT MCIIO/Ib30BaHMA YHoOpeHuit. PPeKTHBHOCTD MMHEPaIb-
HBIX YHOOpeHMII MPOSBIACTCS MOYTU BO BCEX IIOYBEHHO-KIMMATHYECKMX
30HaX Halllell CTPaHbL, XOTA M B HEO[JMHAKOBOI cTenenu [1].

Ha s¢ddextnBHOCTD ymoOpeHmit 60/1blIOe BINAHME OKA3bIBAIOT: IIPU-
pOfHbIe M arpOTeXHMYECKUE YCIOBMs, MOROOP [O3bl YHOOpeHUs, CPOK
U crnoco6 BHeceHMs ymoOpeHus. 3a CYET ZOPOTOBM3HBI VCIIONb30BAHI
ymoOpeHuii, cienyer coOMIOfATh BCe yKa3zaHHble Kputepun. HempasuipHoe
UX NIPYMEHeHJe MOXXET IIPUBECTY K OTPULIATE/IbHBIM IOCTeACTBISM, TaKIM
KakK:
¢ HeoIIpaBJIaHHbIe 9KOHOMIYECKIIE 3aTPaThI;
¢ yXy[lleHUe KadecTBa INPORYKUMM (HAaKOIUIEHNe HUTPATOB B IUIOAAX;
[IOBBILIIEHHbIE O3Bl a30Ta CHIDKAIOT COfiepyKaHue caxapa B caXapHOIi CBEKIIE,
KpaxMmasna B Kaprodese 1 T.1.);
¢ 3arpsisHeHMe II0YB, BOJOEMOB, IPYHTOBBIX BO.

OpHMM U3 BaXKHENIINX 971eMEHTOB IUTAHUA PACTEHUIT ABJIAETCA a30T:
OH BXOANT B cocTaB 6enkoB (16 - 18% mx Macchl), COCTAB/ISIOMINX IIPOTO-
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IIa3Mbl PACTHUTEIBHBIX KIETOK; BXOGUT B COCTAB HYK/IEMHOBBIX KIUCIOT
(PHK u OHK), uMeroumx Ba>KHYI0 pojlb B OOMeHe BeIleCTB B OpraHu3Me
U Iepefade HACIEACTBEHHBIX (DYHKIWMIL; SBIAETCS COCTABHON YacThio
xnopodunna, GpepMeHTOB, BBIIOMHSIIOLNX PO/Ib KaTaIN3aTOPOB BO MHOTUX
OKJIC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ITPOLECCaX PacTeHNI.

YBenuueHue YpOXKAHOCTM Yy 3€PHOBBIX, KOPMOBBIX U OBOIJHBIX
KY/IBTYp C TIpMMeHeHNeM a30THBIX yHOOpeHMII MPOMCXOAUT 32 CUET pocTa
ACCHMIIALIMOHHOTO JIMCTOBOTO aIIIapaTa, y IVIOOBBIX — 33 CYET YBe/IMYEHNUS
pasMepa IUIOfIOB, IOBBIUIEHVS KX YNUCIA, yCcuwieHusa puddepeHnmanmn
IUIOf{OBBIX [IOYEK U YMEHbIIEHNS OChITIAHNS IITOHOB.

Koaddunmenr mncnonbsopanus asora u3 yHOOpeHUIT COCTaBIAeT
B cpeiHeM 40 - 50%.

Asornble ynobpenus Hanbonee a¢ppeKTUBHBI B pajioHaX JOCTATOYHOTO
yBrnaxHeHusA. Kaxxpgas ToHHa asora maer pgomonHurenbHo 10-15 T 3epHa,
30 - 40 T KOpHENIOAOB caXxapHOJ cBeKIb, 40 - 50 T KouaHOB KanycTsl, 20 - 30
T CeHa JIyTOBBIX TPaB, 2 T IbHOBOJIOKHA [1].

IoBeiienre 3¢ GeKTUBHOCTM a30THBIX YHOOPEHWIT CBSA3aHO C yIyd-
IIEHNEM KYIbTYPbl 3eMJIefeNs: OTCYTCTBUE 3aCOPEHHOCTH, OIarompusT-
Hble BOJHO-BO3AYIIHblE ¥ TEIUIOBBIE PEXVMBI II0YB, OITHMAIbHOE
Cofiep>KaHMe [PyrMX IHUTATe/NbHBIX 97€MEHTOB B II0YBE, IIOCEB BBICOKO-
IPOAYKTUBHBIX COPTOB KY/IbTYp, IpUMEHEHME WHTEIPaJbHON CUCTEMBI
3aI[UTbI PACTEHNIT OT BpefuTerneit, 60e3Hell 1 COPHAKOB.

K aHasornmyHoMy BbIBOAY NpMILIM aBTOPHI [2], m3ydas sddekTus-
HOCTb a30THBIX YHOOpeHMil B PUCOBOACTBE. 3a CYET COBEPIICHCTBOBAHN
TEXHOJIOTMY BHECEHMs a30THBIX YHOOpeHuil, MpUMeHeHWs] MHTUOUTOPOB
HUTpUUKALMY, MeJICHHOECTBYIOIMX A30THBIX YHOOpeHuit, perys-
TOPOB POCTa PACTEHMII, ¥ CEHMKALVSI IOCEBOB MOXHO HOOUTBbCA YBemude-
HVsI YPOXKAIHOCTHM 3€pHA Puca M CHYDKEHNS 3arpsi3HEHNUS OKPY>Karoleit
Cpenbl.

docdop B pacTeHMAX CYLeCTBYeT B ABYX (opmax: opraHudeckoit (B
(dopMe HYK/IEMHOBBIX KUCTIOT, cofiep>katnux o 80% docdopa, pocdartnnos,
¢urana, caxapodocdaToB u fp.) U MUHEPANbHOI (UTPAIOT BXHYI PONb
B co3faHuu 6y(epHOIT CHCTeMbI KIeTOYHOIO COKa M CIIY)KaT pe3epBOM /L
obpasoBanmst oprannyeckux dochopcopepkamux coeguHenuir). Pochop
uMeeT OO/IbIIOE 3HAYCHME B SHEPTeTMYECKOM OOMEHe U B PasHOOOpasHBIX
mpoleccax OOMeHa BEIeCTB B PACTUTEIbHBIX OpraHM3MaX: y4acTBYeT
B VITIEBOZHOM, a30THOM OOMeHe, B Iporeccax (POTOCHHTe3a, NbIXaHMNA,
OpOoXKeHMUSL.

Conepxanne dpocdopa B pacrennsx xkonebmercs ot 0,2 o 1,5%, 6ombiire
BCEro €ro B 6000BBIX ¥ TEXHUYECKIX KyJIbTypax (1,0 - 1,4%), MeHbIlIe BCETO
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B OBOIIHBIX M KOPMOBBIX KynbpTypax (0,01-0,05%), 3epHOBbIe 3aHUMAIOT
poMexxyTouHoe nonoxenue (0,6 - 0,8%).

AddextnBHOCTD (POCPOPUTHON MYKM IOBBILNIACTCA C yBEIMYEHMEM
TOHVHBI TIOMOJIa. ITOT (aKT 0COOEHHO aKTyaseH Jiis 04YB (OI0/30/IeHHbIe
U BBIIIE/IOYCHHbIE YEPHO3EMBI) C HEJOCTATOYHON KUCIOTHOCTBIO [JIs
PasIoXKeHVs 9TOTO YA0OpeHNs 10 YCBOsIEMBIX pacTeHUAMN coeuHeHmit. [To
cTaHzapTy, MuHuMyM 80% dacTu ZO/DKHBI ObITh (paxuym 0,18 Mm.

HexkoTopsle pacteHus: (JIIONNH, 3CIapieT, TOPYNUIlA, Tpednxa, TOpox u
KOHOIUIA) MOTYT ycBauBarhb pocdop ¢pochopuTHOI MyKM TP HEMTPATbHOI
peakLuu MOYBEeHHOro pacTBopa. JJokasaHo, YTO KUC/IbIe BbI/je/IeHIsI KOPHeil
3TUX PpaCTeHMil CIIPHO INOAKUC/SAIOT IOYBY, OKas3blBas pPacTBOPSIIOIee
HelicTBME Ha Tpex3aMellleHHbll (ocdaT 1 cocoOCTBYS ero nepeBOfy B
ycBosiemyo popmy (CaHPOs, Ca(H2PO4)s).

BonpmmHCTBO pacTeHuil (Bce 37Makm /I€H, CBEKIA, Kaprodeab) MOIyT
UICIIO/IBb30BaTh (POCHOPUT TONBKO IPY OINpee/IeHHON KUCTIOTHOCTY IOYBBI,
[HOCTATOYHON /i ero pasnoxkeHus. [o3ToMy Ha MOYBax C HENTPaIbHOI
peakiueit (0OBIKHOBEHHbIE, TUIIMYHbIE U F0XKHbIE Y€PHO3EMBI) IPUMEHEH e
¢dochoputHoit Myku manospdexrusHo. Hanporus, Ha KUCIBIX JepHOBO-
IIOI30/IUCTBIX ¥ CEepPBIX JIECHBIX IIOYBAX, KPAacCHO3eMaX J BBIIIE/IOYEHHBIX
yepHO3eMax OHa He ycTyIaeT cynepdocdary.

Takum 06pasom, 0CHOBHBIM paKTOPOM, onpenessaoum 3¢ exTuBHOCTD
bochopuTHOI MYKH, ABSIIETCA KUCIOTHOCTD IIOYBBIL.

IToy, BAVsIHME YTOMBHOM ¥ OPTaHMYECKUX KMUCTIOT IPU MUHEPaIU3ann
opramndeckorr Mmaccol ¢ochop u3 pochopuTHO MYKM IepexofuT B
pukanpumiibocdar (mpenmmurar) CaHPOs, us xoroporo docdop 6onee
HOCTYIeH pacTeHuaM, deM 13 pocopuraoit Myku Cas(PO4)a:

Cas(PO4)2 + H>COs > 2CaHPO4 + Ca(HCO3)2.

IToaTomMy pacTBOpUMOCTb (GPOCHOPUTHOI MYKM HOBBILIACTCS IPU COB-
MECTHOM BHECEHMNU ee B BHJie KOMIIOCTOB C HAaBO30M, TOpdoM, ¢usno-
JIOTMYeCKY KUCTIBIMU Y70 OpEeHUAMIL.

I yBenmM4eHMs CONEp>KaHMsA IOABIDKHOrO ¢ocdopa B  KUCTIBIX
IOYBaX HPUMEHAT (ochOpUTHpOBaHME — BHECEHMe BBICOKMX 103 ¢doc-
¢doputHoit MyKu (1 - 3 ra), 3TO TaKXKe CIIOCOOCTBYET CHY>KEHMUIO KMCIIOTHOCTI
MOYBBL. ODTO BXOAUT B KOMIIEKC MEPONPUATUII TI0 KOMIITIEKCHOMY
arpoXMMIYecKoMy OKynIbTypuBanuio noseit (KAXOIT).

Ha sddextuBHOCTD QochOpHBIX yHoOpeHUIT OKas3bIBaeT OOJbIIOE
B/IMsHME TaKoOil (akTop, KaK IIyOuMHa 3ale/IKu B IOYBY. Tak KaK aHMOHBI
docdopHOIT KMCIOTBI epeBUTAIOTCA B TI0YBE OYeHb C/1abo, NX HeoOXomm-
MO BHOCUTD B HVDKHII YBJIa)KHEHHBIN CIOV ITOYBBI.
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Dusuonornyeckre QGyHKOUM Kaaus B PACTEHUM MHOTOOOpPa3HBI:
OH IIOBbILIACT OOBOJHEHHOCTb, HAOYXaeMOCTb, BS3KOCTb KOJUIOM[OB
IIUTOIIa3MBI, YTO }MeeT OONbIIOe 3HaueHue M/ IPOLEeCCOB OOMeHa
BEIleCTB B KJIETKAaX U IS MOBBIIICHNUS YCTOMYMBOCTY PACTEHUII K 3acyxe.
Kanmit okaspiBaeT BIMsAHNE HA MHTEHCUBHOCTb (GOTOCHHTE3a, OKMC/IUTEND-
HBIX TIPOLIECCOB, 00pa3oBaHe OPraHNIeCKUX KUCIOT B PACTEHNY, YIaCTBYET
B YIJICBOJHOM J a30THOM OOMeEHe.

B or/mrune ot azota 1 pocdopa, Kamuil He BOTUT B COCTAB OPraHNYeCKUX
COEIVMHEHMII B pacTeHMM, a HAaXORUTCA B PACTUTENbHBIX KIeTKaX B BIIe
PAacTBOPYMMBIX COJIEl B KIIETOYHOM COKe U B HEIPOYHBIX afiCOPOLMOHHBIX
KOMIIIEKCAX C KOJUIOW/JAMY I TOIIA3MBIL.

Koadpduument mncronb3oBaHus Kamusa U3 MMHEPaJIbHBIX YAOOpeHMil
B 3aBUCUMOCTH OT KY/IBTYD U3MEHAETCA OT 25 - 35 mo 80%.

Buecenne 1 11 K20 o6ecemunBaer npubasky ¢ 1 ra 2-3 1 3epHa, 20 -
30 u xaproders, 1 - 1,5 11 IbHOBOIOKHA, 20 - 30 1 ceHa cestHbIX TpaB U 8 - 18 11
CeHa JIyrOBBIX TpaB [1]. YcTaHOB/IEHO, YTO Ha JePHOBO-IIOJ30/IMCTBIX II0YBAX
0co6eHHO 3 deKTNBHBI y0OpeHNst Ha KapToderte, ITOJICOTHEYHIUKE, KaIyCTe,
JIbHe, KJIeBepe U HEeKOTOPBIX APYrMX Kynabrypax. Bce ¢opMbl KanmitHbIX
ymoOpeHuit 06ecrednBaoT IPYMEPHO OLVHAKOBBII YPOBEHD YPOXKaTHOCTH.

VI3BecTHO, YTO Ha IIeCYAHBIX U CYIIeCYaHBIX II0YBAX Ka/Inii 06ecIiednBaeT
npubaBku Bbllle, 4eM Qocopuble ynoOpenusa. OcobeHHO 3PPeKTUBHBI
Ka/ImitHble yooOpeHus Ha GpoHe azora u pocdopa [3].

Ha mouBax cpefjHero 1 TsDKeIOro IpaHy/IOMEeTPUIeCcOro COCTaBa Kajmii-
Hble YHOOpeHMs: HeOOXOAMO BHOCKUTb C OCEHM IIOf 3510/1eByI0 00paboTKy.
VIx pasmewjaoT B 60jiee BJIXKHOM CJIO€ IIOYBBL, IJie PasBUBACTCS OCHOBHAS
Maca JieATebHBIX KOPHel, C/Iefl0BAaTe/IbHO, Ka/Inil yCBauBaeTCs pacTeHUAMNU
nydimre. Ha jlerkmx no4Bax ¢ HM3KOM €MKOCTBIO IOTOLIEHVS KaTMOHOB
Ka/IUITHbIe yHOOpeHNs 1ieecO00pasHO BHOCUTD BECHOI IO IIPEAIOCEBHYIO
06pabOoTKY OYBEL

Pabota [4] noxasbIBaeT, YTO 0OCIEIEHHOCTD YepPHO3EMA BBIIIIE/IOUEHHOTO
ycBosieMbIMu (popMaMu a3ora, pocdopa 1 Kalus yaydllaeTcs Hof, HoceBa-
M COM IIPY BHECEHUM MMHEPAIbHBIX YAOOPEHWIT B TeUeHMe BCETO MepHUofa
e€ BereTalui.

Takum 06pasoM, MOXHO chenarth obmmii BbBOf. KoaddunueHt ad-
(beKTUBHOCTY MIMHEPaJIbHBIX YEOOPeHMIT 3aBUCHUT OT psifia GPaKTOpPOB:

s Teorpaduueckue 3aKOHOMEPHOCTI X JeICTBUS;

* KOMIUIEKC arpOHOMUYECKMX I MEIVOPATUBHBIX MEpOIPYATUI, IpU-
MeHAEMbIX B CeBO0OOPOTeE WIIN IOJi KOHKPETHYIO KY/IBTYPY;

« Hay4HO 060CHOBaHHAsI TEXHOMTOT NS IPYMEHEeHNs YE0OpeHmit (035l CPOKH,
CI10co6bl, HOpPMBI);
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* COBEPIIEHCTBOBaHME (HOPM MUHEPAIbHBIX YHOOPEHNIT;
*JICIIONIb30BaHMe Hanbonee 3GQGEeKTUBHBIX METONOB [VATHOCTUKU IIPU-
MeHEHMsI YE0OpeHMil.
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IIpuMeHeHMe POCTCTUMYINPYIOLIEil pu3o6aKkTepun
J/1 MOBBIIIEHUA YCTOMYMBOCTH PACTEHNI K TOKCMYECKOMY
BEMCTBUIO KaiMIA IIPU 3arPA3HEHNHN IIOYBBI TADKENBIM MeTa//IOM

Illa6aes B.I1., bouapnuxosea E.A.

HHcmumym Puauxo-xumudeckux u 6Uon02uteckux npoouem
nousosedenuss PAH

ITo coBpeMeHHBIM SKOTOKCMKOTIOIMYECKUM IpefCTaBIeHNAM KaJMUil
HaxopuTcs Ha 4-M Mecre (mocie Se, Tl u Sb) B psany Haubonee omacHbIX u
TOKCUYHBIX [/ >KMBBIX OPTraHM3MOB 97eMeHTOB. Kagmmit sBjsieTcs ofHuM
M3 HeCYIIeCTBEHHBIX TsDKENBIX METAJIOB, CIIOCOOHBIX K HAaKOIUIEHUIO He
TOJIBKO B KOPHSX, HO U B HaJ3eMHBIX OpraHax pacTeHMIl, B TOM 4UCTIe B
3epHe, BCIECTBIE €r0 TPAHCIOKAINI B TeHepaTBHbIe OPraHbl 371aKOB. JTO
IIPeACTaB/IsIeT CePbe3HYI0 OMACHOCTb I 3[0pOBbs uenoBeka. IlocmenHee
HecATUIETE [ peMefualuyl 3arps3HEHHbIX TSDKEIBIMM  MeTa/laMiu
[I0YB HAOTIOfAeTCsl BO3PACTAOLIMII VHTEpeC K OTOOpYy U M3YYEHUIO
MUKPOOPTaHM3MOB, CIIOCOOHBIX CYIIECTBEHHO BIVATH Ha YCTONYMBOCTD
KY/IBTYPHBIX PACTEHUII K TSDKEIBIM MeTajIaM, B ToM uucie K Cd. IIpu atom,
Bce Oosblilee BHUMaHME IPUBIEKAIOT CTUMYIUPYIOU[E POCT PAaCTEHMI
pusocepHble GakTepuy, BAMsHUE KOTOPBIX Ha POCT ¥ MUHepaIbHOE
nutaHre 3arpsisHeHHbIX Cd pacTeHNiT IPaKTUIECKH He N3YIEHO.

B cepum BereTalOHHBIX OIIBITOB, IIPOBECHHBIX Ha MCKYCCTBEHHO
3arpsiI3HEHHOI BOJOpacTBOPUMBIM coepuHeHreM Cd cepoii ynecHoit mo4se
B fo3e 10 MI/KT, M3y4eHa YCTOMYMBOCTD PACTEHMIL STIMEHS K TOKCUIECKOMY
HeMICTBMIO TSDKEMOTO MeTajya [P BHECEHMM POCTCTUMYIUPYIOLeit
pusocepnoir 6axkrepun P fluorescens 21. TlpumeHeHre TaHHON 6aKTepun
CTUMYIMPOBAJIO POCT ¥ TOBBIIANIO YPOKAM 3€PHOBBIX, OOOOBBIX,
KOPHEIUIOZHBIX M TEeXHUYECKUX KyabTyp. Kpome Toro, oHa moBblirana
YCTOIYMBOCTD SYMEHSI K (UTOTOKCMYHOCTV CBUHIA IIPM 3arpsisHEHUN
IIOYBBI TSDKEIBIM META/IIOM, YCTPaHsA TOKCUYeCKoe [IeiiCTBIe MeTajla Ha
pacTeHus.

BueceHye OakTepuy YIY4IIWIO POCT PACTEHUII ¥ YBEIUYMWIO MAaccCy
pacTeHmil sIMeHst mpu 3arpsisHeHun mousbl Cd, obecrieurBas mpu 3TOM
HO/Ty4eHMe TAKOM >Ke PacTUTENbHOI O1oMacchl B (asy TpyOKOBaHUS U
MAacchl 3epHa IpY IOTHONM CIETOCTV, KaK M Ha He 3arps3HEHHON MOYBe
6e3 GaxTepuanbHOI MHOKymAuuu (tab6m. 1). Takum obpasom, GakTepus
[IO/THOCTBI0 JCTpPAHs/Ia TOKCHYECKOe [eiiCTBUE TsDKEOro MeTala Ha
pacTeHus. YCTOMYMBOCTD pacTeHWiT K TOKcudeckoMy gmeiictBuio Cd mpu
BHeCeHUN OaKTepuu, KOTOpas BBIPAXKAAach B OTCYTCTBUM HETATHBHOTO
BIMSAHMS MeTa/yla Ha pOCT HAJ3eMHBIX OpPraHOB pacTeHuit, Obl1a
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00y C/I0B/IeHa IIOBBIIIEHHBIM POCTOM KOPHEI M YMEHbIICHVeM KOHI[eHTpaliiu
VI aKKyMynAuuy Merajana (Tabn. 1) B KOPHEBOI CHUCTeMe 3arpsA3HEHHBIX
MeTa/UIOM pacTeHMI. DTO CBUIETENbCTBYeT 00 yCUIeHNY OapbepHBIX
byHKIIMIT KOPHEBOI CUCTEMbI MIHOKY/TMPOBAHHBIX 6aKTePUAMI PACTEHMIL.

1. Macca pacmeHul ssumeHsi u codepxkaHue Cd 8 pacmeHusix

Cd, mr/kr cyxom

Cyxoe BelLLecTBO, r/coc .
y th ’ A Maccbl pacTeHumn

BapwvaHTbl onbim 1, ghaza mpy6koeaHusi
NUcTbA + uenoe
KOpHM nncTbst | KOPHU
cTebnu pacTeHue
KoHTponb* 1,99+0,15 0,26+0,04 | 2,25+0,25 He oOHapyXeHo
©d Des oKy 1,18+0,11 | 0,24%0,02 | 1,880,10 7 59
aKTepusamMm

Cd + P, fluorescens 21 1,42+0,18 0,33+0,03 2,40+0,35 7 40

onbIlm 2, nosiHasi cnesocmb

BapuaHTsl 3epHO KOPHM Lenoe 3EPHO | KOpHM
pacTteHve
KoHTponb* 33,60+4,95 | 3,74+0,56 | 70,74+11,32 | He obHapyxeHO
cd Des MHOINAWM. | 25,91+3,37 | 3,6740,66 | 59474655 | 2 143
aKTepUsMU
Cd + P, fluorescens 21 | 32,36+4,53 | 4,40+0,66 | 74,04+10,37 2 88

MNpumeyanus. KoHtponb® — bes Cd n nHokynsauum 6akrepusamm
CpepnHue + OTKIoHeHWe oT cpeaHei. To xe B Tabn. 2, 4.
Owwnbkn onpenenexnii conepxanust Cd He npesbiwanu 15%.

Baxtepusi ymenpurana koHueHTpauuio Cd TOIBKO B KOPHEBOI CHC-
TeMe pacTeHuil, TOrjja KaK OHa He OKas3blBaja BIVSIHWUSA Ha 3TOT
II0Ka3aTenb B Hafj3eMHBIX OpraHaXx pacTeHMil, B TOM 4MCIe B 3epHe. JTO,
BEPOATHO, IPOUCXOAWIO BCIeAcTBUMe TOro, 4ro Cd, obmasaeT BBICOKOI
OMOMOCTYIHOCTBIO M CHOCOOHOCTBIO KOHKYPUPOBATh C PpasIMIHbIMU
MoHaMM 3a OOMEeHHbIe IMO3UIMM B MOJIEKY/IaX Pas/IMYHBIX COENVMHEHMI,
B COCTaBe KOTOPBIX IIOCTYIIAET B PACTUTENBHYIO KJIETKY Yepe3 TPAHCIOPTHbIE
MeMOpaHbl, He3aBUCUMO OT IpUMeHeHus OGakTepuil, mpeogonesas Qpusno-
noruyeckue Gapbepbl pacTeHNt Ha TpaHMI[aX KOpeHb—BereTaTVBHAs Macca
U BereTaTUBHAs MacCa—3epHO.

[TpuMeHeHne OaKTepuyu YBEIMUYMIO BBIHOC TSDKENOTO MeTalaa Haj-
3eMHBIMI OpraHaMM pacTeHNit U3 OYBbI B pase TPyOKOBAHUS U CYMMapHOI
Omomaccoil 3epHa ¥ COMOMBI (Tabm. 2), TeM CaMbIM, YCUIMIO IIPOLECcC
(bUTOIKCTPAKIUY Y CIIOCOOCTBOBAJIO OUVCTKE IIOYBBI OT TSDKEIOIO MeTaslIa.
ITO ABMSIETCS ellje OFHMM IIOTIOXKITENbHBIM CBOICTBOM JAHHBIX OaKTepuit
B MOJIb3Y UX MCHONb30BaHMs Ui peMenuanuy 3arpssHeHHbix Cd mous.
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BepoaTHO, Kak ObIIO IOKa3aHO paHee, 3TO IIPOMCXOAMIO BC/IENCTBIE
aKTUBaIVy QU3MONTOTMYECKMX U OMOXMMIYECKUX IIPOIIECCOB B PACTEHMAX,
VHOKY/IMPOBAaHHBIX POCTCTUMY/IMpYyomMMK 6akrepusMu p. Pseudomonas.
ITOT mpolecc MPOMCXOAUI BCHENCTBME YCUIEHUSA POCTAa pPacTeHMil, a
VIMEHHO: B Pe3y/IbTaTe yBe/IMYeHIsI HafI3eMHOI PaCTUTEeIbHOI O10Macchl 6e3
u3MeHeHVA KoHeHTparyy Cd B MHOKY/IMPOBaHHbIX PACTEHNAX.

2. BeiHoc Cd pacmeHusiMu U3 royesl

Cd B pacTeHusix, MKr/cocyz

BapuaHT ornbim 1, hasa mpybKoeaHusi
nncTba +
NNCTbA cTebnu P KOPHU
Cd 6e3 nHokynsuun 6aktepusimm 8+1 6+1 14+2 15+3
Cd + P, fluorescens 21 9+1 9+2 182 133
onbim 2, rosHasi crnesocms
3epHO 1
3epHO conoma conoma KOPHU
Cd 6e3 nHokynsuun 6aktepusimm 52+8 538+81 | 590+83 | 525+ 84
Cd + P, fluorescens 21 65+9 634 +99 | 699+91 | 387 +£50

Ompenenenne ¢pakinoHHoro cocrasa coegyHeHuit Cd B mouse B
¢base KomolIeHMsT MHOKYIMPOBAHHBIX GaKTepyesl pacTeHMit METOLOM IIO-
CJIefj0BaTe/IbHBIX CENIEKTMBHBIX BBITSKEK [T0Ka3a/I0 YBe/IMYeHe COlepIKaHs
TSDKEJIOr0 MeTa/uia BO (GpaKLuy, CBS3aHHON C OPraHMYeCKMM BeIeCTBOM
HOYBBI, U3BIeYeHHOI mupodocdarom Kamms (tabm. 3). Ilpemmomaraercs,
4yTo yBenudeHne copepkanus Cd B HMOYBEHHON OpraHMyYeckoil (paxumm
Ipy TpUMeHeHUM OakTepuy OOYC/IOBICHO CEKBECTUPOBaHMEM MeTajla
IpOAYLPYyeMbIMU (IyopecVPYIOIMMY BUuaMy 6aktepuii p. Pseudomonas
OpraHMYecKUMM 3K3oMeTabomuTamu - cupepodopamu, KOTOpPbIE, Kpome
Fe criocoOHbI XeaTHpoBath TsKeble MeTa/ubl, B ToM 4ncie Cd. B pesynn-
Tare 3TOr0 O0OpasyloTCs HepacTBOPUMbIe KOMIUIEKCHI M, BepOATHO,
YMEHBIIAeTCs IOJBIDKHOCTD ¥ TOKCMYHOCTD TSDKEIOr0 MeTa/la B IIOYBe
B 30HE BCAChIBaHMS KOPHEBOII CUCTEMbI PACTEHMII U CHIDKAETCS ero
HOCTYIUIEHUE KOPHIU.

BHecenre 6axTepmyu yBeIMYMIO BBIHOC M3 IIOYBBI NUTATENbHBIX
anemeHTOB 3arpsisHeHHbIMU Cd pacteHusimu (Tabm. 4), He M3MEHsS B HMX
KOHIIEHTpaL[uii 97eMeHTOB. TakiM 06pas3oM, 9TOT IPOLieCC, TaKXKe KaK 1 IS
Cd, npoucxopun BCeCcTBUE YCUIEHNUST POCTOBBIX IIPOLIECCOB PACTEHUN —
pOCTa pacTeHui — yBendeHns 610Macchl MHOKY/INPOBAaHHbBIX OaKTepyUsAMU
pacTeHui.
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3. ®pakyuoHHbIlU cocmas coeduHeHul Cd e noyee
8 ghase KonoweHusi ssumeHs. Onbim 3

®pakumn Cd
BapuaHTt
1 2 3 4 5
Cd 6e3 nHokynsuum cnens: 0.001 0.014 0.025 0.049
GakTepuamum A 1,1 15,7 28,1 55,1
0.001 0.017 0.020 0.051
Cd + P. fluorescens 21 cneapl 1.1 191 22,5 57.1

Mpumeyanus. Ppakuyum Cd: 1 — obmeHHas, 2 — cneundmryeckn copbrpoBaHHas,
3 — cBsi3aHHas C OpraHN4eckM BELLECTBOM, 4 — CBSI3aHHas! C XXene3ncTbIM1M MUHepanamu,
5 — ocTaTouHasi (TPOYHO CBA3AHHAS C IMMHUCTBIMW MUHEpanamm).

Hap yepTon — MMOMb/Kr MOYBbI, MOA YepTon — % OT BHECEHHOro KonuyecTtsa. Owmnbku
onpenenexuin cogepxanus Cd He npeBbiwany 15%.

4. BbIHOC numameribHbIX 3/1eMEHMO8 U3 Mo4Y8b|
cymmapHoU buomaccol ssiuMmeHs rnpu nonHou crnemsocmu. Onbim 2.

MuTaTenbHble BapuaHTbl
SNEMEHTL! B Cd 6e3 uHokynsumm
pacTteHusx, Mr/cocya GaKTepvmyMM Cd + P. fluorescens 21
N 594 643
P 139 185
K 838 985
Ca 49 55
Mg 10 13
Fe 11 14
Zn 3.1 3,7
Mn (mkr/cocyn) 3253 4343

TakuM 06pasoM, yCTONYMBOCTb PACTEHMIT K TOKCUYECKOMY MIe/CTBUIO
Cd npu BHeceHUM pocTCTUMYNMVpYOLeil pusocdepHoil bakrepunu p. Pseu-
domonas o6ycnoBena:
a) ycwieHreM 6apbepHBIX (QYHKLMII KOPHEBOJ CUCTeMbl — IOBBIIICHHBIM
POCTOM KOPHej1 ! yMeHbIlIeH)ieM IOCTYIUIeHNA MeTaslIla B KOPHI,
0) ycuneHreM 6apbepHbIX (QYHKIWII ITOYBBI — YBEIMYCHNMEM 3aKpEIUICHUS
TSAXKEJIOTO MeTa/l/Ia B IOYBEHHOII OPTraHIYecKol ppaKuum 1
B) Y/Iy4llIeHVeM M{HEePaIbHOTO MU TAHMNs 3aTPSI3SHEHHBIX TSKE/IBIM METa/l/IOM
pacTeHMiT — BBIHOCA IIUTATE/IbHBIX 97IEMEHTOB PACTEHUAMMI U3 IOYBBIL.

BHecenre 6axrepuy ycuamiao npouecc (GUTOIKCTPAKLMU — OYUCTKA
MOYBBI OT TAXKENOTO MeTajIa.
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BinsHue KOMIIEKCHBIX YEOOpeHUIT HA yPOoKaii
U KadecTBO 6arara (Ipomoea batatas L.)

Apoucnamos H.A.

MTI'Y umenu M.B. J/lomoHocosa, pakynvmem nousosedeHus,
Kageopa azpoxumuu u 6UOXUMUU pacteHUT]

B ca5131U ¢ yenvio usyuumov 803MONHOCMU BbIPAUUBAHUS 6amama 6
yenosusax Tynvckoii o6nacmu u 6aUAHUE PA3TUMHBIX KOMNIEKCHBLX
y000peruli HA ypoxall u kavecmso bamama Ovin 3a710%eH NONEBOL
onvim. Ilousenno-knumamuueckue ycnosus Tynvckoii obnacmu
n03607IA10M BbLIPAU4UEANb 6AMAM U NOTYUAMb BbICOKUE €20 YPOr AU
MOLKO NPU YC0BUU NPUMEHEHUS MUHEPATbHBLX YO0OpeH U,
Haub6onee agppexmusHvim yoobperuem npu svipaujusanuu bamama
Ha cepoti-1ecHOli no4ee ¢ HUSKUM yPOBHEM NA000POOUS OKA3ATIOCh
yoobperue borne Popme.

OpHuM u3 Haubormee IEPCIEKTUBHBIX HANpPaBIeHMII PasBUTHUS CO-
BPEMEHHOTO CElbCKOTO XO3SICTBA ABNACTCA 3PQPeKTUBHASA MHTPOLYKLUA
HOBBIX OBOIIHBIX, TeXHMYECKNX U KOPMOBBIX KyIbTyp. OTO IO3BOJAET
chenatb Ooriee YCTOMYMBBIM IPOUSBOACTBO CEbXO3MPOAYKLMM, YTO II0-
JIOKUTE/IPHO B/IMsIET Ha IPOROBONBCTBEHHYIO 0€30IacCHOCTh TOCYapCTBa
M aKTMBHO MCIO/Ib3yeTCsl B OOBIIMHCTBE arpOIpPOMBIIUIEHHO PasBUTHIX
CTpaH Mupa.

Barar saBnsgercs LeHHONM NMIIEBO KynbTypoil. baraT BhIpamuBamT
[JIaBHBIM 00pasoM B pajloHaX TPOIMKOB U CyOTpPOIMKOB. Apean ero
npouspactanus — CesepHas u IOxHass AMepuxa, AQpUKaHCKNIT KOHTHU-
HeHT, Asus. Hambonee mmpoxo 6atar pacnpoctpanen B IOro-Bocrounoit
u HOxnoit Asun (Knraii, Beetnawm, Mupgus, Vingonesus), roe cocpemoToye-
HO Gonee 80% rmwromageit 1 90% MupoBOro mpomsBoActsa. Poccust sKc-
nopTupyer 6araT B OCHOBHOM u3 Vspawnsa, Tammanpga n crpan FOsxHoit
Amepukn. barar o6mafjaeT yHMKaJIbHBIMU IMIEBbIMY cBOVicTBaMy. Kiry6HN
6aTara MCIIONb3YeTCs [y IPUTOTOBJIEHWS HETCKOTO NMUTAHMS U BXOJUT
B arery 6onbHBIX Amaberom. ITo cBoeMy XMMMYECKOMY cOCTaBy Oarar
ABJsieTca OoJiee LEHHON KyIbTypoii, 4eM Kaprodenb. KmyOuHu 6arara
comepkar 25 -32 % xpaxmana, 3-6% caxapos, 6omee 3 % Oenka, 6orarsl
MUHEPaIbHBIMU COMSMU, KAPOTUHOM, ButaMnHamu A u Be, ackopOuHOBOIT
Kucnoroil. ITo cofep)KaHuIO YITIEBOLOB, Ka/lbIVsl 1 JKele3a 6aTaT 3aMeTHO
IIPeBOCXOANT KapToQeb, a ero KaIOpUITHOCTb B 1,5 pasa BBIIle.

Barar comep>XuT MeHbllle KpaxMmania, 4eM KapTodenb, a ero Oenku u
YITIeBOZbI JIy4llle YCBAMBAIOTCA OpPraHU3MOM 4ernoseka. [Tomyumo aroro, 6arat
COIEPKNUT MHYIVH, KOTOPBIII CIIOCOOCTBYET YMEHBIIEHNIO caxapa B KpOBHU

114



YeJIOBEKa, YBEIMYMBAaeT YCBOEHME KaJIbLMs KOCTHOI TKaHbIO, ABJIAETCA
IIPUPOHBIM MMMYHOMOJY/IATOPOM, 00/1afiaeT BbIPaXKEHHBIM >KeTYeTOHHBIM
TIelICTBUEM.

OCHOBHBIMU TeXHOJIOTMYECKMMI IIpenMylljecTBaMy OaTarta mepen Kap-
TodereM SBIAIOTCA HAMHOTO 60iee BBICOKMIT KOI(DPULIMEHT pa3MHOXKEHST
(n3 1 xmy6HA MOXXHO nomy4uts ot 10 - 15 o 30 - 50 egyHMI] OCAOYHOTO
Marepuaia, ¥ HOCjIe 9TOro KIIyOeHb OCTaeTCs IPUTOHBIM /I MCII0/Ib30BAHUA
B muuy). barar, B ommume or Kaprodesnd, He MMeeT cCreln(uyecKnx
BpenuTeneit 1 6omesHell, YTO [e/IaeT ero MeHee 3aTPaTHbIM B IIPOU3BOACTBE
C TOYKM 3peHMs 3alUThl pacTeHuil. HeMamoBaXHBIM [JiA TOPOMCKOTO
HacCe/IeHNs], VICIIONIb3YIOLIero KIyOHEIIOnbl B ININY, SIB/ISETCS XOpOLIas
COXPAaHHOCTD 6aTara Ipy BBICOKUX TeMIteparypax (15 - 20 °C) 1 BO3MOXKHOCTb
XpaHeHMsI IPOIYKTa HeIOCPeiCTBEHHO B TOPOACKMX KBAPTHUpPaX AIUTENIbHOE
BpeM1 (0T IOTyroza 1o ABYX 7eT) [2, 4].

IloyBeHHO-KNMMMaTHYeCKME YCOBUA Halleil CTpaHbl IO3BOMAIOT
BbIpAIMBaTh 0arar BO MHOTMX permoHax. IlepBble MCCIEIOBaHUS IO
penpoznykuuy 6atata B CCCP 6p1y HadaThl B KOHIe 30-X rofoB B A6xasui,
HO VCCTIeOBaHysI ObIIM TpepBaHbI BOIHON M He ObUIM BO30OHOB/IEHBbL B
HacTosAlllee BpeMsl HeMHOTOYVCJIeHHble JICCIef0BaHUA IO BBIPAIIVBAHUIO
6atara nposogstcs B PCO-Ananns, a Takke B pepMepCKuX X035IMCTBaX.

IlonydeHbl IONOXUTEIbHbIE pe3y/AbTaTbl BbIPALMBAHMUA  JTaHHON
KY/IbTYpbl B BopoHexxckoit obnmacTu, pecnybmmkax bamkupus, Tarapcrah,
Yomyptusa, PCO-Ananum. VccnegoBanusamu Kadenpbl arpoXuMmy U
Ouoxymuy pacteHmit ¢axynabrera IlouBoBemeHuss MIY Takxke IomydeH
IIOJIOXKUTE/IbHBI OIIBIT BBIPALMBaH 6aTaTa B yCIoBuUAX TynbcKoi obmacTn.

Vccnenosanus JI.b. I3antueser n B.B. Llyrkuessr [1, 6, 7] moxasanu,
YTO KY/IbTypa XOPOIIO aKK/IMMATU3MPOBANACh B IIOYBEHHO-KIMMATUIeCKIX
ycnosusax PCO-AnaHusa u obecredrBaeT CTaOWIBHO BBICOKME YPOXKAU.
B Cesepnoit Ocetuu cpepHssa ypoXKalHOCTb KIyOHell JaHHOTO pacTeHus
cocraBuia 530,5 11/ra, B KOTOpPBIX cofepKuTca 161,75 1l CyXUX BellecTB, B
TOM 4ucIIe 1 mporenHa — 9,22, xxupa — 3,02, kner4atku — 9,7, 3ombl — 4,94
u bOB - 134,87. Uccneposanusa O.H. Makuesa [3] nokasamy, yTo K1y6HM
OaraTa OOAaJAIOT YHMKANIbHBIM XMMWYECKMM COCTaBOM, Omaropmapsi
KOTOPOMY MOTYT HaliTM LIMPOKOe IpUMeHeHue B npoussBoacTBe BAJl u
VICIIO/NIb30BATbCA /I NPUIOTOBNIEHMA IMBa. Mojofble NUCTbA U CTEOMN
6araTa MOXXHO MCIIONb30BATh I/IsI CAJIATOB, CEMEHA MAYT Ha IIPUTOTOBJIEHE
cypporara kKo¢e. HapzemHast Macca 6aTaTa XOpOIIO IT0€FAETCS JOMAIIHIM
CKOTOM ¥ IIPMMEHAeTCA KaK KOMIIOHEHT /I KoMIIocTa [5].

ArporexHyka 6ararta B MpaKTHKe MJMPOBOTO 3eMJIEHENNI Y>Ke XOPOLIO
orpaborana. OCHOBBIBAasCh Ha MMPOBOM OIIBITE MOXKHO affallTHPOBATh
TEXHOTOTM) BBbIpAlVBaHMsA Oarata K OTEYeCTBEHHBIM IIOYBEHHO-KIIN-
MaTUYEeCKUM YCIOBMAM.

115



Llenpro Hamiero mccnaefoBaHUs ABIAETCA U3YYUTh BO3MOXKHOCTHU BbI-
pamyBaHMaA 6araTa B YCIOBMAX TyIbCKOI O6/IACTU M BAMAHME PasTMIHBIX
KOMIUIEKCHBIX YHOOpeHMiT Ha ypoxkail M KadectBo Oarara (Ipomoea bata-
tas L.).

B 2016 romy B Tynbckoit 06macTyt ObIT 3a7105KeH MOJIEBOYI OIIBIT C 6aTaToOM
copra TaitHyHT. B ombiTe MCIIONb30BaMN KOMIIIEKCHbIE yrobpennsa «boHe-
dopre», «Deprukar, HUTpodocka. Berbop aTux ynobpeHuit 65U1 OCHOBAaH Ha
TOM, 4TO yRoOpeHus «boHe-popre», «PepTrKa» cofep>kaT MUKPOITEMEHTbI,
medunnT KOTOPBHIX HabmiofjaZicsi B IOYBEe BBIOPAHHOTO ydvacTKa. Jl03b
ymoOpeHuit ObUIM BbIpaBHEHBI mo asory: 60, 120, 180 kr/ra. B ceHTs6pe
2016 ropma xnyOHM 6aTaTa ObUIM BBIKOIIAHBI, OTOOpaHbI OOpPAa3Ibl IIOYBBI
U pacTeHMUIA.

Pesynprarel 1 06cyxKIeHMe
Hekoropble mokasaTeny KadecTBa KIyOHeil Oarara IIpefcTaBIeHbI B
Tabm. 1.

1. YpoxaliHocmb U HeKomopble rokasamesu kadecmea KiiybHeli 6amama

o | = S . -

L= = - T o © '
= = = X o~ © - ® X
o 7 =l =3 © - s x -
BapwaHTi 25| 8% | 81 g3 s8 !
o '(3 = < g g = O Q S s
21 8 5| =° g | =%

< © ©

KoHTponb 264 0,76 0,65 9,03 11,29 2,26
BoHe-copTe 60 587 1,00 0,73 9,32 11,65 2,33

Bone-dopTe 120 703 1,06 0,86 15,00 18,75 3,75
BoHe-dopTe 180 854 1,11 0,93 22,00 27,50 5,50

depTuka 60 602 1,13 0,92 9,00 11,25 2,25
depTunka 120 625 1,18 1,03 12,30 15,38 3,08
®eptuka 180 690 1,34 1,12 14,80 18,50 3,70

Hutpodocka 60 458 0,89 0,74 9,15 11,44 2,29
HuTpodocka 120 518 0,97 0,88 15,00 18,75 3,75
Hutpodocka 180 565 1,31 1,03 17,00 21,25 4,25

Bce yno6peHus yBenmuduBamy ypoxxail KITyOHelt 6aTaTa, HO HalTydllye
pe3y/IbTaTbl IpM CPaBHEHUM IO HO3aM ObUIM NOCTUIHYTHI Ha O/lOKe ¢
npuMeHeHneM ypobpenus bone Popre, 4To MbI 06bsACHAEM O07Iee BEICOKMM
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yPOBHEM 00eCIIe4eHHOCTY pacTeHni pocdopoM, KOTOPOro BITOM yH0OpeHNN
copeprkanoch 20%. Ha BTOpoM MecTe MO YPOXKAHOCTM HaXOAWUTCs OIOK ¢
npuMeHeHneM ygobpenns Oepruxa. [Ipu ToM )Ke ypoBHE BHOCHMBIX C 9TUM
yHoOpeHueM a3oTa 1 Kanus ¢ 3TUM yLoOpeHneM Obl/Io BHECEHO MeHbIIIe BCETo
docdopa, 4To 1 0ODBACHSIET MEHBUIYIO NIPOAYKTMBHOCTb Garata Ha 3TOM
670Ke, IO CpaBHeHMIO ¢ 6710KoM, rie BHocunu boue ®opre. IlpumeHenne
HUTpO(dOCKH ObUIO HamMeHee 9 PeKTMBHBIM, XOTS Ha 3TOM OJIOKe B IIOYBY
6b1710 BHeceHO 6orbiie hocdopa, uem Ha 6/10ke ¢ DepTUKOIL, MbI CBSI3bIBaeM
3TO C HM3KMM COep)KaHMeM B MCCIENYeMOll [T0YBe MUKPOIIEMEHTOB, a B
IaHHOM YZI0OpeHUM UX He ObLIO.

HecMoTpst Ha TO, YTO MaKCHMa/IbHbIe YPOBHU YPOXKAITHOCTU OTMEYa/INCh
Ha BapMaHTaX C NpuMeHeHMeM ypobpenus: Bone-PopTe, camble BBICOKVE
YPOBHU COfiep>KaHMs OOIIero asora M O€IKOBOTO a30Ta OTMEYa/lNCh Ha
BapUaHTax OIbITa C IpuMeHeHMeM ymobpeHms Pepruka. BosmMoxHO, 91O
CBSI3aHO C pOCTOBBIM pasbasieHneM. Copepkanue 6eIKOBOr0 a30Ta B CpeHEM
cocrassieT 83% or obujero asora. JaHHble IOKasaTelnu KOPPEIUPYIOT —
AMHAMMKA COlep>KaHMs Oellka CXOXa C JVHAMUKON COflep>KaHus 00Iero
asora. Hanborpliree cofepkanmue JOCTUTHYTO Ha BBICOKMX [03aX YEOOPeHMIt
Depruka 1 HUTpOOCKa.

Copep>xaHne caxapuzioB sIBJISIETCS. OCHOBHBIM IIOKasaTeleM KadecTBa
KnybHeit 6ararta. C yBenndyeHeM [03 BCeX TpeX YHOOpeHMII MpOUCXOINUT
POCT cofiep>KaHMe MOHO- M AycaxapupoB. OZHaKO HaIydliye HOoKasaTeln
KadecTBa HAOMIONAIOTCS Ha BapMuaHTax ¢ npuMeHeHreM 120 u 180 kr/ra bone
Qopre.

ITouBeHHO-K/IMMAaTUYeCKUe YCIOBMUA TyIbCKOM 061acTH IO3BOJIAIOT
BBIpAINMBATh 0aTaT U MOIYYaTh BBICOKME €r0 yPOXKay TOTBKO IIPK YCTIOBUU
IpUMEHeHNs] MMHepaabHBIX ymoOpenmit. Haubomee addexTuBHBIM
ymoOpeHMeM TIpy BbIpallMBaHuM OarTara Ha CEPON-JIECHON II0YBe C
HM3KMM YPOBHEM IUIOOPOAMsS OKasaaoch yrmobpenue bone Dopre.
Ynobpenns ®epruka n HuTpodocka 1o cBoeil 9pPeKTUBHOCTI 3aHMMAIN
COOTBETCTBEHHO BTOpOe 11 TpeThe MecTo. KauecTBo Ki1yOHeit 6aTaTa 3aBuceno
oT 03l U GopMbl yrobpenusa. OnTuMaabHOE KadeCTBO KIyOHelt 6arara, a
MIMEHHO: CaxapufioB, 30/IbHbIX MaKpOJ/MEMEHTOB ¥ MUKPOI/IEMEHTOB ObIIIO
IOCTUTHYTO Ha CaMoll BBICOKOII Ho3e ynobpenns bore Dopre.
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OIIEHKA COCTOAHUA
INPUPOOHO-PECYPCHOTO INIOTEHIIMAJIA
ATPOIIEHO30B, IPOOYKTUBHOCTU
PACTEHUI, DO PEKTUBHOTO
YIOPABJIEHUSA BUOXVMMUYECKIIMU U
MHUKPOBMOJTOTUYECKNMU NPOITECCAMMU

I/ISY‘ICHI/IC (l)epMeHTaTI/[BHOﬁ AKTUBHOCTMU IIOYB B I/INTCIBbHbBIX
OIIbITAX C IPMMEHEHUEM AIrPOXMMUNYECCKUX CPENCTB

Ezoposa E.B.

MTI'Y umenu M.B. J/Tomonocosea, Paxynvmem nousosedeHus,
Kagpeopa azpoxumuu u 6uoxumuu pacmeHuti

AKmyanvHocmv Uccned08anusi 6U0I0ZUMECKUX CBOTICINE N0
NPpU UCNONIL30BAHUU AZPOXUMUHECKUX CPEOCE HA COBPEMEHHOM
amane 00KA3bIBAECM 3HAUUINENLHOE YUCO NYOTUKAUUTL 8 HAYUHOTI
numepamype. 3a nocnedrue 200vt 0c06eHHO AKMUBHO maxue pabdomul
sedymcs 6 Kumae u psioe opyeux cmpat.

Ha xadenpe arpoxumuy (HbiHe Kadempa arpoxXuMuy U OVOXMMUM
pactennii) MI'Y usydeHue OMONOTMYECKMX CBOVICTB IIOYB (CTPYKTYPBI
MUKpPOOOIIEHO3a 1 YMCIEHHOCTY MMKPOOPIaHM3MOB, HUTPU(DUKAIVIOHHOI
criocobHOCTH, pepmeHTaTBHON akTUBHOCTU 1104YB (PAIT) B cTanymoHapHbIX
onbiTax Arpo6uonornyeckoit cranuyuy (ABC) (mbiHe Y4ueOHO-OIBITHBII
[IOYBEHHO-3Komorndeckmit nentp — YOIIDI]) YamHmkoBo Ha HepHOBO-
[IO/I30/IMCTBIX [TOYBAX PA3HOI CTEIEHN OKYIBTYPEHHOCTV OBbUIM HadaThl B
cepenyue XX Beka IIOJ PYKOBOACTBOM akajeMuKa BcecoiosHoil akamemmn
CeNIbCKOXO0341ICTBeHHBIX HayK uMeHn Jlennna (BACXHIJI) H.C. ApgonnHa.
B Bexe HbIHeNIHeM Takye MCCefOBaHMs Ha Kadempe ObUIM IIPOJO/KEHBI
U TOMYy4YMIM [ajbHelilllee pasBUTUE IIOf, PYKOBOACTBOM akagemuka PAH
B.I. MuHeeBa, pacuumpena reorpadusi NCCIeTOBaHNIA.
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JlaHHbIe, ITO/Ty4aeMble B CTAllIOHAPHBIX OIbITAX, I€PEOLEHUTb TPYLHO.
VHPOPMATHBHOCTD JUINTENbHBIX CTAlMOHAPHBIX OIIBITOB OIPeIeNseTcs
MIPeeMCTBEHHOCTBIO ¥ MOHUTOPMHIOBBIM XapaKTepOM IIPOBOAVMBIX MC-
CIeJOBaHMUIA.

O606mas onpit maydenus DAII, psp yd€HBIX 3aKII0YaeT, YTO Ha
COBpEMEHHOM 9STalle PasBUTHs HAYKU M3YYeHMe ITOTO OMOXMMMIIECKOTO
[I0Ka3aTe/ls B arpolleHo3ax Ie/iecO00pasHO MPOBOAUTH B HECKOTBKUX
HaIlpaB/IeHMAX, OJHO U3 KOTOPBIX — 3KOJOro-lieHoTmdeckoe. OHO mpef-
TH0/IaTaeT, BO-TIEPBBIX, CUCTEMHBIN NOAXOJ, K M3y4YeHUI0 (epMeHTATHBHOII
aKTMBHOCTM II0YB IIPM MX CEIbCKOXO3SINICTBEHHOM  MCIOJb30BAaHUU I,
BO-BTOPbIX, NOYBeHHbII MOHUTOpUHT DAII ¢ y4yéToMm OleHKHU HeicTBUA
TeXHOTEHHBbIX Harpy3oK. CHUCTEMHBINl TOAXOA K M3Y4eHUIO aKTUBHOCTHU
[IOYBEHHBIX (PEPMEHTOB IIpefiyCMaTpUBaeT HePeX0/, OT U3YIEHMS OT/iebHBIX
MIOYBEHHBIX 9H3MMOB K MccrefoBaHuio caseil mexny PAIl u ppyrumun
cBoiictBamy mouB. OlleHKa Bo3feiicTBUII MHOruMx (akropoB Ha DAII
[IPaKTUYeCK) Hepaspelinma 6e3 IpoOBefjeHNsI MHOTO(AKTOPHBIX WM KOM-
IITIEKCHBIX 9KCTIIEPYMEHTOB, PE3Y/IbTAThl KOTOPBIX IO3BOMAT OL[EHUTD BIIUA-
HJIe pa3HbIX (PAKTOPOB Ha AKTUBHOCTD M3y4aeMbIX IIOYBEHHBIX ()epMEHTOB.

OpMH 13 acIeKTOB MCC/IefOBaHMI B CTallMOHAPHBIX onbITax Ha YOIISI]
(8 mpomnom - ABC) «YamHukoB» — usydeHue OMONOTMYECKUX CBOICTB
IePHOBO-IIOA30/IMCTO MOYBBI IIPK JIMTENBLHOM IIPYMEHEHUM YoOpeHMmil
(mamee ompIT 1) M IIpU MHTEHCUBHOM MX WCIIONb30BaHMUM (OIBIT 2), Kak
HEOOXOAMMBIIT 3Tall MO3HAHWS COBOKYIHOCTY IIPOI[ECCOB, MPOTEKAIIINX
B II0OYBE B ITUX YCIOBUAX. VIHTerpa/lbHBIN IOKasaTe/lb COCTOSHUA Omo-
JIOTMYECKUX IPOILIECCOB B IMOYBE — AKTUBHOCTH IOYBEHHBIX (DEPMEHTOB,
B/IMAIOLINX Ha IOYBEHHOE IVIOOPO/iMe Yepes3 peaKLuy TUAPoIn3a U CMHTe3a
PasIMIHBIX CYOCTPATOB.

B ombiTe 1 aKTMBHOCTb IIOYBEHHBIX (PEPMEHTOB a30THOTO peXuMa
M3y4asy B IOCeBax KieBepa, TMMO(eeBK TyTOBOI 1 KOPMOBBIX 6000B.

Yuér GU3MKO-XMMNYECKNX CBOVICTB ITOYBBI ITO3BOIVII CHENATh BBIBOJ
00 MX VXyAIIEHMM IIPU [UIUTEIBHOM IPUMEHEHMN (PU3MOIOTNYeCcKN
KICIBIX MMHEPAIbHBIX YHOOpeHWiT TOMbKO Ha He M3BECTKOBAaHHOM (oHe.
JI3BecTKOBaHMe HE3aBMCYMO OT CPOKa IPOBEEHUA YIYy4YIIWIO (U3UKO-
XUMudeckue cBorictBa. [Ipu aTOM aKTMBHOCTD (DePMEHTOB Ha YOOPEHHDBIX
BapMaHTax ObUIa HIDKE, YeM Ha He yZOOpeHHOM KOHTpore. bronornyeckue
ocobeHHOCTY KyNbTyp fAuddepenunposamm Bennunny OA.

OmnbIT 2 ObIT 3a/10KEH Ha TIPeBAPUTEIbHO M3BECTKOBAHHOI 11O MTOTHO
TUPOIUTIYECKOI KMCITOTHOCTH IEPHOBO-IIOA30/IMCTON CPeIHeC yIIMHICTON
nouBe. B TeyeHme poTaluy YETHIPEXIIONBHOTO CEBOOOOPOTA — OJHONETHIUE
TpaBbl — O3MMas IIIEeHNIA — KYKypy3a — SSUYMeHb — BHECEHVEM BBICOKMX [03
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OpraHNYeCKUX, MIHEPa/IbHbIX YHOOPEHNU U MX COYeTaHUs ObUIM CO3JaHBI
Tpu (POHA, PasIMIAOIINECS 110 ITIOZOPORNIO.

Vsy4anu HemocpecTBEHHOE BIMAHME HA AKTUBHOCTD TMAPOIUTUYECKUX
depmenToB - ypeasbl, QocdaTasbl ¥ MHBEPTAasbl CBEPXBBICOKUX 03
OpraHMYeCKUX JM MUHEpaNbHBIX YAoOpeHWIT B Ipolecce HOpMUPOBAHNUA
arpoXMMM4ecKux GOHOB I X MOCIIENe/ICTBIUA.

Han6onbliree IOIOKUTEIbHOE [eMICTBUE Ha YA OKaszaau OpraHMYecKue
yEOOpeHus1 — aKTUBHOCTb (epMeHTa IO CPaBHEHMIO C He YHOOpPEHHBIM
KOHTpOJIeM BO3pocma B 2,9 pasa. ITO OOBACHAETCA CIOXKHON POJIbIO
OpPraHMYeCKOTO BellleCTBa, KOTOPOE, C OJHOV CTOPOHBI, AB/IAETCA CyOCTPaTOM
111 GepMEHTOB, C IPYTOil — MOBBIIIAET VX CTAOMIBHOCTD B IIOYBE.

IIpsiMoe nmelicTBME BCEX CUCTEM YHOOPEHMII B LIEIOM IIOJIOKUTEIbHO
HOB/IUAJIO Ha aKTUMBHOCTb B HouBe (epMmeHTa ocdaraspl. OTCyTCTBUE
CHIDKEHIS aKTYBHOCTI (pepMeHTa IIPY BHECEHNY BBICOKVX [103 MUHEPA/IbHBIX
ynobpeHnii Ha IouBax, cmabo obecrnedeHHBIX (ochopom, 06bACHAeTCA
IOJIO>KUTE/IbHBIM BJIVMAHNEM MMHepaabHBIX yHOOpeHMII Ha IUIOfOpofye 1
y/IydlleHreM OMOTOIMYeCKuX CBONCTB mouBbl. Comep>kaHMe B JIePHOBO-
HOfI30/IMCTOI II0YBE OpraHndeckoro ¢gochopa — Kak UCTOYHUKA CybcTpaTa
IS BeVICTBUA SH3MMa MOXKeT UTpath A CA perynmpyoIyo poib.

ITpamoe peiicTBMe BBICOKMX /103 OPraHMYECKMX, MUIHEPATbHBIX
ynoOpeHmii n MX COYeTaHMUIT OKas3ano cmaboe MOMOKNUTENbHOE BINAHME Ha
MHBEPTAa3HYI0 aKTUBHOCTD (VIA) lepHOBO-IIO/I30/MCTOI! TOYBHL.

[TonoxxutenbHoe BnusaHne Ha OAII okaspiBanmo M MMOCIENeiCTBIE BCEX
yroOpeHuit

ITo HOMOXMUTENTPHOMY BIMSHUIO Ha YA U3y4eHHble yHOOpeHMs
MOXKHO PAacCHONIOKUTh B CAEAYIOLNIT YOBIBAIOIMII Psifi: OpraHudYecKiue,
OpraHM4YecKyie COBMECTHO C MIUHepaJIbHBIMIU, MUHepajbHble. Bece ymobpe-
HJI CIOCOOCTBOBA/M HAKOIUIEHVMIO B IIOYBE JIETKOTMPOIN3YEeMOIO a30Ta,
SABJIAIOIETOCA VICTOYHMKOM CyOCTpaTa i JeiicTBYA ypeasbl. CBA3b MEXY
STUMMU II0OKA3aTe/IsAMM MIPsAMas U JOCTAaTOYHO TeCHasdg — T =+ 0,83.

ITlo monoxutenpHOMy BimAHMio Ha QA mocmeneiicTBUe M3YYeHHBIX
YEOOpeHMI PaCIIOIOKIUINCD B CIIEYIOIINI YOBIBAIOLVIL Psifi: MUHEpPa/IbHBbIE,
MIHEepajIbHble COBMECTHO C OPTAaHMYECKMMU, OPTaHIYeCKHe.

ITonoxxutenbHoe ToCefeiicTBUe yNOOpeHNil Ha cofiep)KaHNe B IO4YBe
noziByKHOrO ocopa coxpanmnocs. Koapouimenr koppenanuu Mexmy
atuM nokasareneM u @A cocrasun + 0,90. Crenenn csasu QA c cogepxa-
HyeM opraHodocdaTos B nouse crnabdas (r = +0,40). CrenaHo 3akIodeHNme,
4yTo DA 1oYBBI B OOIBILEN CTEIICHN 3aBJCeNa OT COLEPXKAHNS IOABIDKHOTO
docdopa, ueM opraHnuecKoro.
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Biusanne nocneperictBysa ymobpenuii Ha VA [epHOBO-IIOA30MCTON
IOYBBI M0 OTIMYANIOCh OT HpsAMOro mx pgeiictBus. Hambonmee sameTHOE
IIOTIOXKMTENIbHOE JIeICTBIIE OKa3bIBa/IM OPTaHMYIeCKIe Y00 peHs, BHeCEHHbIE
OTJe/IbHO Y COBMECTHO C YEOOPEHMAMY MIHEPaTbHBIMIAL

Takum 06pasoM, B UCCIEHOBAHUAX Ha JIEPHOBO-NIOA30/IMCTON IIOYBE
II0Ka3aHO, YTO IIPU NPAMOM JIeHICTBUY U MOCTIAEIICTBUM CUCTEMATUYeCKOTO
IpYMEHEHNsl BBICOKUX 103 OPraHMYeCKUX, MUHEPAIbHBIX YAOOpeHmit u
UX COYeTaHWil (epMEHTATMBHAsI AKTMBHOCTb IIOYBBI B II€JIOM HAXOAMUTCS
B TECHOII CBA3MU C PANOM IIOKasaTesell, olpee/AolX M0YBeHHOe IIOfO-
ponye.

B ombiTe Ha TUIIMYHOM CpeJHEMOLIHOM MAaJOTyMYCHOM 4YepHO3EéMe
IIpM IPYMEHEHMN OPTaHNMYeCKMX, MUHEPAIbHBIX YHOOpEeHMiT U KOMIIEKca
XUMIYECKMX CPEfCTB 3aumThl pacteHmit (pyHmason, guaneH, KaMIasaH,
nporukonason (TWJIT), meradoc) B guHaMuke (0TOOpP MOYBEHHBIX MPOO
no ¢asaM pasBUTHA O3MMOI IIIEHNIBI) U3yYeHa aKTUBHOCTD ITOYBEHHBIX
(depmeHTOB - ypeaspl, pocdaraspl 1 MHBEPTA3DL.

YcraHoBIeHo, 4TO ¢ocdarasHas U MHBEpTasHas aKTMBHOCTb YepHO-
3éMa Ioy| BAMAHNEM HeCTULU/OB B IMHAMMKe IPaKTUYeCKM He CHIKA/IACh.
[To MHeHMIO psAma MccIegoBareneil OEMH U3 (AKTOPOB CaMOOYMIEHUS
IIOYBBI — e€ aKTUBHOE BO3JIeIICTBME HA IeCTULMIbI ITIOCPEICTBOM (hepMEHTOB
«Ierpajjaluu», KOTOpble JCIONb3YIOT 9TY XMMUUYECKNe COeNUHEHMs B
KadyecTBe aHA/IOrOB IIPYPOJHBIX CYOCTPATOB.

Ha akTUBHOCTb ypeasbl CpeACTBa 3allUTbl PACTEHMII YrHeTalollee
JleiiCTBMe OKasaay B MepBble IePMOAbl PasBUTHA IIIEHNUIIbI, CHUSYB ee 0
CPaBHEHUIO C HEOOPAaOOTaHHBIM KOHTPOJIEM.

B MOZIeIbHBIX 9KCIIEPMMEHTAX C IIOYBOJ [e/SHOK IO/IEBOTO OIIbITA Ha
TUIMYHOM YepHO3€EMe TPV BHECEHUY B COCY/IbI IIperapaTa ypeasbl CHVDKeHNU
ee OCTATOYHOII aKTUBHOCTK He obOHapy>keHO. Ce/laHO 3aK/I04YeHNe, YTO B
OJIEBBIX YCTIOBUSIX YROOPEHMsI ¥ MEeCTULU/BI MOI/IM OTPULIATE/IBHO BIIUSATD
He Ha (hepMeHT ypeasy, a Ha ero IPOoAyLupOBaHue.

ITokasaHO, YTO IPY BHECEHNN B IIOYBY MOJE/IbHBIX OIBITOB (QYHIUIIMA
TWJITa B BO3pacTalOUMX [03aX CTEIeHb OTPULATENBHOIO BJIVMSHUSA
Ha ypeasHyI0 aKTMBHOCTb 3aBMCe/Ia OT JI03bl, BpeMeHM KOHTAKTa C IMOYBOI
1 € yoOpeHHOCTH.
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Copeprxkanue 06MeHHBIX (GOPM Kans B HOYBE CaFOBOTO
arpoune€Ho3a A6MOHM npu MOYBEHHOM " (bOHMaPHOM BHECCHUMN
MHHepaNbHBIX YEOOpeHMii

Cmonsapos M.E.

Bcepoccuitickuil HAy4HO-UCCIe008amMenbCKULl UHCUMY M
ceneKyUuU N0008bIX KYIbMyp, 1a00pAMOPUST AZPOXUMUL,
0. Kununa, Opnosckas obnacmuv;

Oprnosckuii eocyoapcmeeHtblil yHu8epcumem
umenu V.C. TypeeHesa, uHcmumym ecmecmeeHHvlX HAYK
u buomexonozuu, 2. Opén

B dannoii pabome npedcmasnervl pe3ynvbmamvl H0/€6020 ONbLNA NO
U3YUEHUIO CO0ePHCAHUS 0OMEHHBIX POPM KANUS 6 CepOoll 1ecHOT nouse
100 MONOObIM A6/IOHEBBIM CA0OM NPU BHECEHUU 6 NOUBY A30MHBLX U
KanutinvLx y0oOpeHuil 6 pasau4Holx 003X, a Maxice npu HeKopHeBbLx
nookopmKax depesves IMUMU sce InemeHmamu. B dannom onvime
npumererue yoobpenuii 6 xonuuecmee N60K8o u N90K120 npuseno
K YBe/UHeHUI0 COOePHAHUS 0OMEHHO20 KANIUA 68 no4ee cad06020
azpoyerosa. OmmeueHo ysenuneHHoe cooepicarue 00MeHH020 KALUS
8 sapuanmax, z0e 6HeceHue Yy00OpeHuUll 8 N0U8y KOMOUHUPOBATIOCH C
UCNONIb308AHUEM HEKOPHEBbIX NOOKOPMOK. B uacmuocmu, npumererue
yoobperuti 8 konuuecrmee N30K40 npuseno k 00crmosepHomy
YBenuUdeHUI0 cO0ePIAHUT 0OMEHHBIX POPM KANUS 6 NOUEE MONLKO 6
COBOKYNHOCHU C HEKOPHEBbIMU 00pAbOMKAMU U IULULD 6 BEPXHEM CTIOE
nouevt. IIpununvl 0aHHO020 A6/1EHUSL MPEOYIOM YIMOUHEHUST.

BBenenue

MuHepanbHOe MUTaHME SIBSAETCS OFHMM M3 BaKHeNIMX (HakTopoB
PeryIpoOBaHNsl POCTa M IIOZOHOIIEHNS IUIOfOBBIX A€PeBbeB, TOBBIIICHIS
YPOXXallHOCTM M KadecTBa IIZIOJOB, OCHOBOJ CO3JAaHMA BBICOKOTOBAPHOM
npoxykuuu [1]. Ilpu aTom Kammit sIBsieTCs OFHUM U3 Hambosee BaXKHBIX
6MOUIBHBIX 37IEMEHTOB [2], OHAKO MeXaHM3MbI PETyIMpPOBAHMs KasInil-
HOT'O IUTaHNA IVIOJJOBBIX JlepeBbeB JJO CUX IOp pa3paboTaHbl HELOCTATOYHO
(3,4, 5].

ObecrieyeHHOCTh KamueM pacTeHWit sIOMOHM 3aBUCUT OT HPUPOJHBIX
U arporexHmdecknx ¢axtopos [6, 7]. VI3 npupongubix pakropos Hambonee
3HAUMMBbIM SIB/ISIETCS COfiep>KaHue NOCTYNHBIX (opM Kamus B IIOYBe, U3
arpOTeXHIYECKIX - IpMMeHeHue yaoopennit. HeKoTopbsIMu nccieoBaTesIMu
OTMeYeHa IIOJIOKNUTEIbHASA KOppeAlysa MeXAy Cofep>kaHueM O0OMEeHHOTo
Ka/Iis B II0YBE M YPOXKAITHOCTBIO s16710HM [8].

123



B coBpeMeHHOM CaJIoOBOICTBE HEKOPHEBbIC IOJKOPMKIU pacTECHMIl SB-
JIAIOTCSL  JOCTATOYHO MOMY/LIPHBIM CPeICTBOM YIIPaBICHUS INMTaHUEM
pactenmit [9]. IIpu aToM Ha FaHHBII MOMEHT BOIPOC 00 3¢ deKTUBHOCTHU
HEKOPHEBBIX 00pabOTOK OCTaeTCs IMpefMeToM i AucKyccuit [10]. MHorue
aCIeKTbI IPYMeHeHNUs QONMMapHbIX YEOOPeHMIT HETOCTATOYHO UCCIEOBAHDI,
B TOM 4NCJIe COOTHOILIEHME I0OYBEHHOTO ¥ HeKOPHEBOTO IMTAHMA MPYU COB-
MECTHOM NCIHOJIb30BaHMM O00OOMX CIIOCOO0B NpUMEHEHUs YHOOpeHMIL.
Hapsay ¢ 61onorn4eckum BBIHOCOM, IJIs OLICHKY IIOTPeOIeH sl pacTeHUSIMU
INTATe/IbHBIX 9/IEMEHTOB M3 IOYBBI M3YYalOT M3MEHEHMe 3aIlacoB UX
IOCTYIHBIX COEVHEHNUI B KOPHEOOUTaeMOM CJIoe.

OO0BEKTHI M METOABI MICCIIEXOBAHMIL

Llenp maHHOI pabOTBI — U3YYUTD COflep>KaHMe OOMEHHBIX GOpM Kaams
B CEpOIl JIECHOII IIOYBE IIOf, MOJIOLBIM sIOJIOHEBBIM CaioM IIPY BHECEHUN
B [IOYBY a30THBIX U Ka/lUIHBIX yHOOpeHUi! B pasIMYHBIX HO3aX, a TaKXkKe
IIPY HeKOPHEBBIX IIOIKOPMKaX JlepeBbeB ITVIMM >Ke 97IeMeHTaMI.

OxcnepuMeHT nposogwica B 2015-2017TrT. B II0/IEBOM OIIBITE IIO
U3y4YEeHUI0 MMHEpPaJbHOTO MUTAHUA SIONIOHM Ha TEPPUTOPUM HaCaKIEHMIT
Bcepoccmiickoro HUM cenexkumu maopoBeix Kyabryp (OpnoBckas 06-
NacTh), 3aoKeHHOM B 2015 T. mo cnepyromeit cxeme: 1. Konrponb (6es
ymobpennii); 2. N30K40; 3. N60K80; 4. N90K120 5. HexopHeBsle 06paboTKy;
6. N30K40 + HexopHeBble 06paboTKy; 7. N60K80 + HeKopHeBble 06pabOTKY;
8. N90K120 + HexopHeBble 00paboTku. [TouBa OIBITHOTO y4acTKa — cepas
necHas cpepHecyrnuuucras. CucreMa cofep)KaHms HOYBbI — «4EPHBIN Iap».
YnoOpeHUsT BHOCWINCH €XETOfHO BeCHONl B (opMe IpaHYIMPOBAHHBIX
NH.NO;u KClrarny6uny 10-15 cm. HekopHeBble 00pabOTKM IPOBOAMIIICH 3
pasa 3a ce30H: 1%-M pacTBOpPOM MOYEBIHBI [Tepet I{BeTeHNeM, 1% pacTBOpoM
MoueBuHBI 1 0,3% pacTBOpoM cynbdara Kanus B a3y pocTa «IpelKuii opex»
u 0,3% pacTBopoM cynbdara Kamyus 3a MecAll 10 MpeAonaraeMoro cbopa
w1o80B. [I10foBbIe HacaKIEHNs TPeACTaBIeHbl IepeBbsMU s0IOHU COpTa
Cunan OpnoBcKuit Ha IOIYKapAMKOBOM IofBoe 54-118, cxema mocajgku —
6 x 3 M%, roj mocagky — 2013.

Ot60p 06pasioB MPOBORUICA €XErORHO B ceHTs6pe. OmpeneneHue
0O6MEHHOTO Ka/us OCYLIeCTBIIANOCh 0 MeToxuKe Kupcanosa.

IToBTOpHOCTD OmBITA — 4-X KpaTHasd, B BapuaHTe 20 y4ETHBIX [IePEBbEB.

Arpoxmmudeckue IIOKasaTely IIOYBBI ONBITHOTO Y4YacTKa OIpefens-
nuch 1o obuenpuHaTeiM MeTogykam (TOCT 26483-85, 26213-91, 26212-91,
P 54650-2011, 26428-85) u npepcTaBeHsl B Tabmmie 1.
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1. Aepoxumuyeckue rnokasamernu orbImMHo20 y4acmka (2014 2).

CopepxaHve
my6uHa Mymyc Hobu.
yonra, | ke | YMWC | wMoms/ | PO kKo | car | wmg»
cM %o 275 2
100 r
Mr/Kr MMonb*/100 r
0...20 5,39 4,61 3,94 146,56 | 79,72 14,98 4,39
20...40 5,16 3,81 4,22 111,67 | 88,05 15,59 4,58

MeTeOYC}IOBI/IH IepnogoB BEreranuy Mo ropgaM CymeCTBEHHO pas3-
JINYaINCh. ,HaHHbIe O KO/IMYECTBE OCAaIKOB, BBINIABIIVX B TE€YECHNE II€pUOIa
IIPOBENEHNIA OIIbITA ITPENCTABIIEHDI B Ta6m/1ue 2.

2. Konuyecmeo ocadkos, ebinasuiux 8 mevyeHue nepuoda
I'IpOGeaeHLIFI orieima, Mmm

oo \ Mecsiy Maw Wionb | Mionb | Asryct | CeHTabpb >
2015 23,7 29,2 711 1,7 45,8 171,5
2016 46,5 46,5 66,5 64,3 14,0 237,8
2017 56,3 59,6 75,0 100,8 13,7 305,4
CpepHemHoroneTHve 36,4 65,1 88,0 65,7 65,3 320,5

Kak BupHO m3 Tabmuupl 2, mepuopsl Beretauym 2015 u 2016 roma
XapaKTepU30Ba/lINCh OTHOCUTENDHO 3aCyLIMBBIMI IOTOSHBIMU YC/TOBUAMM
B CPaBHEHMM CO CPeJHEMHOTONETHMMM 3HAYeHMsAMU (CyMMa OCafiKoB 3a
Maii-ceHTA0pb 2015 roga — 171,5 MM, 2016 roga — 237,8Mm). B 2017 ropy
BBINIABIIe€ KOMMYECTBO OCAJKOB COIOCTABMMO CO CPENHEMHOIONETHUMU
JAHHBIMMA.

O6cyXK/eHne pe3ynbTaToB

OrneHka cofiep>kaHus 0OMEHHOTO KajusA B IIOYBE N0 OKOHYAHMIO TPEX
IIEpUONOB BEreTalMi OTPAXKaeT CYIIEeCTBEHHOE BIMAHME MMHEPAIbHBIX
yEOOpeHuil, BHOCKMBIX KaK B IIOYBY, TaK M HEKOPHEBBIM CIIOCOOOM, Ha
cofiepkaHne OOMEHHOTO Kamyus B IIOYBE CAfIOBBIX arpolieHO30B SOJIOHML.
Pesynbrarel ncceoBaHmil IpefcTaBIeHbl B TabImLe 3.

BHeceHVe MuHepanbHbIX yHoOpeHuit B kommdectBe N30K40 6e3
IIPYMEHEHNSA HEKOPHEBBIX 00pabOTOK He MpHUBENO K CYIIeCTBEHHOMY
U3MEHEHMIO COfiep’KaHusl OOMEHHOIO Kajiys B IIOYBE OIBITHOIO yYacTKa.
OnHako, copiep)kaHyre OOMEHHOrO Kalus B BapuaHTe C JICIONb30OBaHUEM
N30K40 B COBOKYIIHOCTM C HEKOpPHEBBIMM IIOAKOpPMKamu B crmoe 0-20 cm
ObL/IO JOCTOBEPHO BbIIIE KOHTPOJIA.
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3. CodepxaHue obMeHHbIX ¢hopM Karlusi 8 ro4ge OrbIMHO20 yyacmka
(cpedHue 3HayeHus 3a 2015-2017 22.), me/Ke rnoyssbi.

Hexopre- Croit 0 - 20 cu Crioit 20 - 40 cm
Bble 06- | BapuaHT
paboTku | ®aktop A | CpegHue | CpegHue | CpegHue | CpegHue | CpegHue | CpegHue
PakTop B no AB no A no B no AB no A no B
KoHTpornb 77,94 KoHTporb Bes 06- 65,57 KoHTporb Bes 06-
Bes oG- | N30K40 | 9428 | 90,23 | Pabotok | g543 | g9 13 | Paborok
paboTok | N6OK80 | 104,39 | N30K40 75,95 N30K40
98,01 68,42
N9OK120 | 115,44 99,64 67,02 66,08
KoHTporb 102,52 N60K80 HekopHe- 72,68 N60K80 HekopHe-
Bble Bble 06-
HeKOPH;- N30K40 | 105,00 | 109,98 | obpacoru | 67,03 79,15 patokw
Bble 00-
N60K80 115,58 N90K120 82,36 N90K120
paborku 113,35 75,38
N90K120 | 130,33 122,88 79,43 73,23
CpegHue no cnoto 105,68 71,90
HCPos A=17.72 HCPosA =843  HCPosB=5,96
HCPos B= 12,53 HCPosAB= 11,92
HCPos AB= 25,06 ’

B uenom, ucxoga u3 tabnuubl 3, MOXHO OTMETWUTb CYLUECTBEHHbLIN POCT COAepXKaHus
0o6MeHHoro kanusi B novse B BapuaHtax ¢ BHeceHnem N60K80 1 N90K120.

Vicnonp3oBaHme MUHepanbHBIX yRoOpeHmit B kommdectBe N60K8o
IIPUBENIO K JOCTOBEPHOMY YBEIMYEHUIO COJlep>KaHNUs OOMEHHBIX (opM
Ka/us B II04Be 3a Tpy roga B cnoe 0 - 40 cm. ITpyu sTom Hanbombmit ap ekt
FOCTUTAJICS TP MCIIONb30BAHUY YEOOpeHNit B TOUYBY B KomdecTBe N60K80
COBMECTHO C IIPUMeHeHeM HEKOPHEBBIX 00paboTOK.

Buecenne ymobpennii B o4By B KommdecTBe N9OK120 MpMUBENO K [O-
CTOBEPHOMY YBE/IMYEHUIO COflep>KaHysA oOMeHHOro kams B cnoe 0-20 cM
KaK ¢ IpUMMeHeHNeM HeKOPHEBBIX 00paboTok, Tak u 6e3 Hux. B cmoe 20 -
40 cM BapMaHT ¢ BHeceHVeM yHoOpeHuit B kommdectse N90K120 okasain
LOCTOBEPHOE BIIVSIHNIE JIVIIb B COBOKYITHOCTY C HEKOPHEBBIMY 00pabOTKaMIL.

Kak BMAHO 13 MaHHBIX, IPENCTaB/IEHHBIX BBIIIE, COflep)KaHMe Kajus
B II0YBE OIBITHBIX JIEMAHOK, Ifle YAOOpeHNsI BHOCMINCh KaK B IIOYBY, Tak
M IpY IOMOLIM HEKOPHEBBIX 0OpabOTOK, OBUIO HOCTOBEPHO BBILIE, YeM
B BapMaHTax C aHAJIOIMYHOI [030i1 ymoOpeHuit, Ho 6e3 MCIIOIb30BAHNUA
HEKOPHEBBIX NMOAKOPMOK. IIpiunHa aHHOTO AB/IeHN:A Ha JAHHBIN MOMEHT
He YCTAaHOBJIEHa, HO MOXXHO MPEANONIOXUTb, YTO HepeBbs, IONydaromiye
IOIIONIHNTeNbHbIE (ONMapHbIe TTOJKOPMKM KaiueM, MOTPeO/IA0T MeHbllee
KO/IMYeCTBO 37IeMEHTAa 13 IOYBbI, B pe3y/IbraTe — HAKOIUICHME OOMEHHOTO
kamyst B IIITK npy BHeceHMu ynoOpeHnit IpOMCXORUT OBICTpee.
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BreiBoabI

B pesynbraTe mpoBefEHHBIX MCCIETOBAHUI MOXKHO CeNaTh ClIefyolue
BBIBOJIBI:
- Ilpumenenne yno6pennit B konudectse N30K40 B HalreM OIbITe IIPUBETIO
K JOCTOBEPHOMY YBE/IMYEHUIO COfepKaHms 0OMeHHBbIX GOpM Kanus B [IOYBe
TO/TBKO B COBOKYITHOCTH C HEKOPHEBBIMU 00pabOTKaMy ¥ JIUIIb B BEPXHEM
CTI0€ TIOYBBI.
- Ilpumenenne ypobpenmit B xommdectBe N60K80 m N9oK120 mpuseno
K YBe/IMYEHNIO COflePXKaHisi 0OMEHHOTO Ka/ius B [IOYBE CaZl0BOTO arpolieHo3a.
- OTMeueHO yBenM4YeHHOE COflep)KaHMe OOMEHHOrO Kaays B BapUaHTaX,
I7ile BHeCeHMe YoOpeHMil B MOYBY KOMOMHMPOBAIOCH C MCIO/Nb30BaHMEM
HEKOPHEBBIX HOAKOPMOK. IIpiunHbI JaHHOTO SBEHNS TPEOYIOT YTOYHEHNS.

Jlumepamypa

1. Konpakos A. K. HoBasi TeXHOIOT 1 yROOpeHM s MHTEHCUBHBIX Ca/{OB C IPYMEHEHUEM
IIOYBEHHO-IMCTOBOI JUATHOCTIKOI muTaHmsA. - Crabopocioe cafoBOACTBO: ~Martep.
MeX/. Hayd. - IPakT. KOoHQ., 23-24 mionsa 1999 r. - C. 77-80.

2. Ilpsinmmnukos [I. H. V36panuble counnenus. OOIye BOIPOCHl 3eMIefenus 1
xummsanuu. - M.: Komoc, 1965. -T. 3. - 637 c.
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HOCTY Ka/IMITHOTO INUTAaHMs 6/I0HM IIPY HEKOPHEBBIX MOfKOpMKax // CagoBOfCTBO
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8. Kysun A.M., Tpynos l0.B. OcobeHHOCTV IOYBEHHO-IUCTOBOI JUATHOCTUKMA
Ka/IMiTHOrO MUTaHMsA 67108 // BeCTHUK POCCUIICKOI CeTbCKOXO3AMCTBEHHOI HAYKIL.
2016. Nel. C.16-17.

9. Cronapos M.E. Bnuanme HeKOpHEBBIX INOJKOPMOK Ha HAaKOIUIEHME Kanusd U
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NudpopmMaTuBHOCTH 6MOMACCHI KAK MUKOMHNKAIIOHHOTO
nmapaMeTpa IpU HEKOTOPBIX BUaX TEXHOTE€HHBIX BO3/IeiiCTBUII

®Deooceesa E.B.', Kopones I1.C.%, Tepexosa B.A.>?

'Poccutickuti HayuHo-uccnedo8amenvckuti MeOUUUHCKULL
yHnusepcumem um. H.J. ITupozosa Munzopasa PD, Mockea;
MTI'Y umernu M.B. JlomoHoco8a, Daxynvmem nousogedeHuU,

Kagpeopa azpoxumuu u 6uoxumuu pacmenuti, Mockea;

‘Uncmumym npobnem akonozuu u s6omouuu Poccutickoil

akademuu Hayk, Mockea

MuKpoCKonnIecKne MULeTUaIbHbIe TPUObI SIBIISIIOTCS HEOTbEM/IEMbBIM
KOMIIOHEHTOM Ha3eMHBbIX ¥ BOJHBIX 3KOCUCTEM, II03TOMY aKTYa/lIbHbIM
ABNIAETCA M3YyUeHMe UX OTKIMKOB Ha pas3fMyYHble TeXHOTeHHble BO3MENCT-
BysA. HecMOTpsl Ha BBICOKYIO CTENeHb M3MEHUMBOCTM, MMKOMHAUKAI[MOH-
Hble IIapaMeTpbl IpM OIpefeTeHHBbIX BU/IAX TEXHOT€HHBIX BO3JEIICTBUII B
BBICOKOII cremneHu nHopmaruBHbl (Tepexosa, 2007). B aToit pomu daiie
BCETO BBICTYNAIOT CTPYKTYPHBIE [TOKA3aTe/IN COOOIeCTB — TAKCOHOMMYECKMIT
COCTaB, I0JIs1 Pe3UCTEHTHBIX METaHU3MPOBAHHBIX (OPM, MHIEKChI BU/JOBOTO
pasHoobpasus rpubos. Pusnonorndeckue u MophOIOrnIecKme napamMeTpsl
TaK>Ke M3MEHSIOTCA NPV TEXHOTEHHBIX BO3JEHCTBMAX, OFHAKO, C BBICOKON
CTeleHbI0 BapuabenbHOCTH. Takum 00pa3oM, Le/bi0 JAHHOI pabOThI 5B-
JSIach OlleHKa MH(OPMATUBHOCTY OMOMACCHI KaK MMKOWHAVKAI[MOHHOTO
rapaMeTpa IpY HEKOTOPBIX BUAAX TEXHOTEHHBIX BO3ZIEVCTBMIL, a MMEHHO,
BHECEHUM TDKENIBIX METAa//IOB U IIPOMBIIIJIEHHBIX IIPEeIapaToB I'yMIHOBbBIX
BEIleCTB.

VccnemoBanys mpoOBOAM/IN Ha TPEX IITaAMMaX Pa3HOIUTMEHTVPOBaHHBIX
MUIIeTMAIbHBIX TPUOOB, MIPMHAJIEKAIMX K JOBOIBHO PacIpOCTPaHEHHBIM
Bupam: Trichoderma harzianum Rifai; Alternaria alternata (Fr.) Keissl u Cla-
dosporium cladosporioides (Fresen.) G. A. de Vries (13 xomnekuuu kagenpsl
6monorun mous Pakynbrera mouBosefeHnss MI'Y). Ipuber BbIpaiimBanm
npu 22°C Ha xupkoit cpene Yameka. Comu nHKA ¥ MeIM B [03aX MO 5 u
10 ITIK xaxxgoro merana (ITIK 11 Bog BOGHBIX 00BEKTOB XO3SIICTBEHHO-
[IUTbEBOTO U KY/IBTYPHO-OBITOBOTO Has3HA4YeHNs) BHOCWIM B SKUAKYIO
cpeny Yameka HeIMOCPENCTBEHHO IIepef IMOCEBOM TPUOHBIX KY/IBTYP.
[yMuHOBBIe MpemnapaTsl 13 IeoHapauTa u murHocynbgonara (I'B(1) n I'B(2)
COOTBETCTBEHHO) BHOCMIN B KoHueHTpaumu 0,02% TakuMm ke o6pasoM,
Kak ¥ TsDKenmble MeTanbl. Cyxyo OMOMaccy OIpefie/isili  B3BellBa-
HUEM MULeNus IpeBapUTeIbHO OT(GUIBTPOBAHHOIO OT KY/IbTYpPaIbHOI
JKUJJKOCTY ¥ BBICYIIEHHOTrO B cyumabHOM mkady mpu 105°C mo moctioke-
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HMA TIOCTOSIHHOTO Beca. Bce SKCIepMMEHTBHI IPOBONMWINCH B IIATH
HOBTOPHOCT:X. [ToyyeHHbIe JaHHbIE ObUIM CTATUCTUYECKYU IIPOaHATU3NPO-
BaHbI C IIOMOIIBI0 OFHO(PAKTOPHOrO ycIepcroHHOro aHam3a-ANOVA.

PesynmbraThl mMOKa3bIBAIOT, YTO BBefleHNe IyMUHOBHIX BemlecTs (I'B(1) n
I'B(2)) cruMynupoBaio HakoIUIeH)e 6110MacChl MULe/Ns IPY BbIPAIIMBaHUI
rprbOB Ha >KUJKUX cpefiaX. [JOCTOBEpHO IPOC/IEXEH CTUMY/IMPYIOLINIL
a¢ppexr nocne seemernsa 0,02% I'B B cpemy ¢ caxaposoit 30 r/m: I'B(2)
CTUMYMUpoBan pocT A. alternata Ha 40,2%, T. harzianum — Ha 43,9% (puc.
1a); I'B(1) crumynuposan poct A. alternata no 87,5%.

100 a
b
2 80 W30 r/n caxapossr + 0,02% ['B(2)
? B3 r/n caxapoas + 0.02% I'B(2)
Z 60
5
=
5 40
5
2
& 20
0
A alternata C. cladosporicides T. harzianum
TPHOHBIE KYTHTYPBI
TPHOHEIE KVILTYPH 6
204 A. alternata C. cladosporioides T. harziamum
= 0
o
=
= -2
S
e
g =40
2
5 -60
g Mz 0 Bcuo
-80
2 / Zns . A cu s
-100

Puc. 1. Buomacca epubHbix kynbmyp Alternaria alternata, Cladosporium clad-
osporioides u Trichoderma harzianum npu eHeceHuu & cpedy pocma:
a) 2yMUHo8bIX gewecms (nueHocynbgoHama), 6) msixkenbix memarnos (Zn, Cu).
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O6a mpenapaTa He IPOU3Be/M 3aMeTHOTO 3pdeKTa B cpefie ¢ MEHBIINM
KOJIM4YeCTBOM caxapo3bl (3 r/m). [lononHuTe/IbHble 9KCIIepUMEeHTHI ¢ A. alter-
nata mokasany, 4To 6oree BHICOKAsI U COIIOCTaBMMast CTUMY/IALIUA IPUPOCTA
6MOMacchl MOXKET OBITh JOCTUTHYTA ABYMsI CIlocoOamm: 1) mpu BHeCEHMHU
B cpeny 0,1% mnpenaparos wm 2) BBemeHmu 0,02% IpeapaToB IOC/Ie
IIpefiBApUTENBbHOTO POCTa KY/IBTYPBI Ha Cpefie ¢ 3 I/ caxapo3ssl 6e3 I'B.

BHecene TsOKEMBIX METANTIOB, HA0OOOPOT, YTHETAeT IPUPOCT 61oMacchl
rpubOB; Yallle BCEro yrHeTamolmit 3QpQeKT yCunmpaacs Ipu yBenndeHUN
KOHIIEHTPAL[MY TSDKEIbIX METa/IoB. PasHble IITAMMbI II0-PasHOMY peariu-
pOBa/IM Ha IPUCYTCTBME COTIEN MeY U LIMIHKA B cpefie pocTa: 1) mst A. alter-
nata 60y1ee TOKCUYHBIM OKa3aJICs IMHK (yrHeTeHNe 61oMacchl Ha 88,9% mpu
BHeceHnn uyHKa B KoHuertpaunnu 10 II1IK); 2) pus C. cladosporioides 6omnee
TOKCHMYHOI OKa3aaach Mefpb (yrHeTeHue 61oMaccel Ha 68,9% IIpu BHECEHNN
menn B KoHueHntpauyu 10 ITIK); 3) pna T. harzianum o6a mertanna 6piin
O/TM3KM TI0 CTENEHN CBOeN TOKCUIHOCTH (puc. 16).

Takum o6pasom, Ouomacca SBIsIeTC MHPOPMATUBHBIM MUKOMH/MKA-
LMOHHBIM IIapaMeTPOM IIPM TaKUX BO3JENCTBUAX, KaK BHECEHME TSDKETbIX
MeTa/UIOB ¥ IIPOMBILIIEHHBIX IIpelapaTtoB I'YMMUHOBBIX BemjecTB. OmHAKO
LI HaXOKAEHMs TOYHBIX 3aKOHOMEPHOCTeNl TpebyeTcs [JOCTATOYHOE
KOJINYEeCTBO IMTOBTOPHOCTEN ¥ BBIIIOTHEHNE SKCIIEPUMEHTOB B CTAaHJAPTHBIX
YCTIOBUSIX.

Jlumepamypa
TepexoBa B.A. MukpoMmuneTbl B 9KOJIOTMYECKO) OLleHKe BOJHBIX M Ha3eMHBIX
akocucreM. — Hayka Mocksa, 2007. — 215 c.
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V3MeHeHMe OMOTOrMYeCKNX CBOJICTB 3aIeKHOM
AEePHOBO-METKOMOA30MNCTOI TSXKEeTOCYITTMHUCTON MOYBBI
Cpepnero Ilpegypanbsa

Cy66omuna M.I.

Ieprmckas eocydapcmeeHHAS cenbCKOXO3ATCMBEHHAS AKAOEMUS
umenu axademuxa []. H.IIpanuwnHukosa

Ienvio uccnedosanus 6vL10 OyeHUMb U3MEHEHUS OUON02UHECKUX
€B0TICME Nocmeaap02eHHoLl 0epHOB0-MeNKON0O30UCHOLE
MANCENOCYIUHUCIOTE NOUBbL 45-71emHez0 CMayUuoHapHO20 NONeE020
IKCHepUMeHMA 6 3epHO-MPABTHO-NPONAULHOM ce60060pome.
Cxema skcnepumenma npedycmampueana OueHKy IK0n02u1ecKo2o
60CCMAHO6/IEHUS YOOOPEHH020 U KOHIMPONILHO20 Yy4ACHKOE HOCTle
npexpaujerus o6pabomxu nouswvl. bvino o6napyicero, umo
npexkpaujerue 06pabomxu NouewvlL U 6bICOKASL d0CmynHocmo gocdopa u
KAnUsA 3HAYUMENILHO YCUNUBAIOM NPOOYUUPOBaHUe OUOKCUOA Yenepooa
U aKMUBHOCMb ypeasvl U CHUNAIOM aKmMUueHoCmb dochamasul.
Mot npuwinu K 661600y, 4o NOBbLULEHHOE KONUHECIN B0 00CHLY NHbIX
NUMAMenvHbLX 6eUsecms nosviuiaem 6UoN02U1ecKyo aKmMueHOCb
104606l 30 NPeO0eNaMU ee eCecmeeHH020 YPOBHS U O CHUNCEHUS
OMUYHOEHUS NUMAIMETbHBLX BEULECTNE NO46bL U COXPAHEHUS YPOBHS
N7I000POOUST NPEONOUMUMENLHA PEKYTILINUBAUUS IMUX YHUACINKOB.

3ajiexXHble 3eM/IM ABJIAITCA MOTEHLMAIbHO IIeHHbIM pecypcoM Poc-
cnitckoit Peneparuu. B Poccun pacnonoxeHo 6omee 70 MUTMOHOB TeK-
TApPOB HEVCIIONb3yEeMBIX Ce/TbCKOXO3SIICTBEHHBIX YTOAMIT, IIABHBIM 00pasoM
B palloHax C HU3KUM OMOKIMMATMYECKUM IIOTEHIIMATOM: B CEBEPHBIX I
BOCTOYHBIX pailOHaX, a TAaK)Ke B HEUEPHO3EMHOII 30He.

MunnuctepcTBo cenbckoro xossiicrBa Poccumiickoit ®epepanum  3a-
JMHTEPEeCOBAaHO B PaCUIMPEHMM IIaXOTHBIX 3eMeb IyTeM OCBOEHMUS
3ajIeXeil [JIs yIydlleHUsl IIPOfOBOTbCTBEHHOI 6asbl cTpaHbl. CoOINacHO
TOCY[JapCTBEHHON IIpOTpaMMe PAa3BUTUA CEIbCKOro Xo03AlcTBa Ha 2013 -
2020 ropmpl, (UHAHCUpOBAHUE POCCUIICKUX (epMEPCKUX  XO3SAICTB
OCYILECTB/ISIETCSL TOTEKTAPHO, YTO BJIeYeT 3a COOOII IPOLiecC BO3BPAILeHIs
K CelIbCKOXO3AJICTBEHHOMY MCIIO/Ib30BAHMIO 3aJIEKHBIX 3eMenb. OnHaKo
a¢dexTUBHOE BOB/IEYEHNE [TOYB B KYJIBTYPY BO3MOXKHO C JMICIIO/Ib30BAHMEM
HAay4HO OOOCHOBAaHHBIX IIOAXOHOB C Y4YeTOM M3MEHEHWIT JOCTUIHYTHIX
TIPUPOJOIL.

Ilenp Hacrosimiedt pabOTBI — M3YYUTH M3MEHEHME OMOIOrMYeCcKUX
CBOJICTB [I€PHOBO-ME/IKOIIOJ30/IMCTON TAXKENOCYITIMHUCTOM IIOYBBI B 3a-
BJMICUMOCTMY OT 3€MJIETIO/Ib30BaHMA.
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VccnenoBanus MPOBOAV/IN Ha ONBITHOM y4YacTKe 45-7eTHEro CTalmo-
HApHOTO II0/IEBOTO 9KCIIepMMeHTa Kadenpbl arpoxummu IlepMcKoit rocy-
IapCTBEHHOI CelbCcKOX03sAiicTBeHHO akajemuu (Ilepmb, Poccus) Ha
O4eHb II0JIOTOM CKJIOHE C I0r0-BOCTOYHOI 3Kcro3uiueit. [Jousa OmbITHOTO
yd4acTKa [iepPHOBO-ME/IKOIIOf30/IMCTas TSDKEIOCYITIMHICTAsI, 00pa3oBaHHas
Ha KPacHOIIBETHBIX IIOKPOBHBIX KapOOHATHBIX IMHax [lepmckoro mepuopa,
XapaKTepu3oBanach CMabOKMC/ION peakiyell M BBICOKON CTENeHbI0 Ha-
ChIIIIEHNUST OCHOBAHUSI.

B Hammx mccregoBaHMAX Mbl pacCMaTpUBa/IM 3 BapyMaHTa:

1. 3a7eXXb KOHTPOJIBHOTO BapMaHTa OIBITA;

2. 3ayexxb BapMaHTa ¢ BBICOKUM (POCcHOPHO-KaMUITHBIM POHOM,
copMupoOBaBIINMCS B pe3y/IbTaTe BHECEHNA MUHEePaIbHBIX YI0OpeHNIT B
TevyeHue ombiTa (o 150 Mr/Kr);

3. ITaurns 6e3 BHeceHMs yR0OpeHMil, BCIIAlKa IIPOJ0/DKANIach O MOMEHTA
or6opa mpob (2014).

IMTocrarporeHHbI GUTOLIEHO3 3a/IeXKV BAPMAHTOB 1 1 2 ObUI IIpefCcTaB-
JIeH pPYyHepaibHOl PacTUTEIBHOCTBIO ¢ IpeobnmamanueM Taraxacum of-
ficinale u Sonchus arvensis. Omag, pacTeHMII COCTOSIT U3 TUCTBEB U COIOMBIL.
[TpoeKTVBHbBIE MOKPBITUSA XIBOJ I MEPTBOIL PaCTUTEILHOCTY ObUIN Ha 12-
20% BblIlIe B BapMaHTe 2 110 CPABHEHMIO C BAPMAHTOM 1.

Yposuu pocrynHoro ¢ocdopa 1 0OMEHHOTO Kajus, YCTAHOBIEHHBIE
B XOfie 9KCIIepMMEHTa Tak>Ke B/IVMSIM Ha MPORYKTUBHOCTH (PUTOLIEHO30B.
O6uras 61oMacca 6bl1a Bhliile Ha 15-23% B BapuaHTe ¢ BBICOKMM GochopHO-
Ka/IMITHBIM (POHOM IIO CPaBHEHMIO ¢ KOHTposeM. Ce/lbCKOX03AIICTBeHHbIe
KyJIbTYpBl ¥ YpPOBEHb MUHEPAIbHOIO IIMTAHWS OKasamu 3HAYUTeTIbHOE
B/IMsIHVE HE TOJIBKO Ha Pa3BMUTHE MOCTArPOTeHHOro (urorieHo3a, HO U Ha
U3MeHeHNe CBOJICTB ITOYBBI.

B npoBefieHHBIX MCCIETOBAHMAX U3YYEHO BINMSAHNE Ha OMOMTOIMYECKYIo
aKTUBHOCTD CIeHYIOMNX 3P PeKToB:

o Bapmanr (1) mpormB Bapmanrta (2): 9KOIOrMYeCKOe BOCCTAHOBJIEHUE
YEOOPEHHOI IOYBbI;

o Bapmanr (1) mporus BapuanTa (3): BausiHe 06pabOTKY MOYBbI

o Bapuanr (2) n BapuasTt (3): B3auMHO€e MCK/ITIOYeHNE BIUSHUS 00paboTKN
IIOYBBI 1 yIOOpeHNUA.

[IbIXaTe/lbHYI0 aKTUBHOCTb OIPENe/sUIM KaXKAble JiBe HENeIM JIeTOM
2014 roga myTeMm apcopbuyn CO: ¢ mncnonpszoBanumem metopa IllltarHoBa
B Mopudukanuyu Makaposa (1975). AKTUBHOCTh (epMEHTOB OINpeResIsiin
C JUCIOTIb30BaHUEM CIIEKTPO(OTOMETPUIECKMX MeTOROB: ypeasy mo Hoft-
mann and Teicher (1961); menounoit docdarassl B coorBercTBuM ¢ Tabata-
bai u Bremner (1969).
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IToBepXHOCTHAsI SMMUCCHS AMOKCUA YITIEPOa 3HAYNTE/IbHO pas/daaach
MEX[Jy BCeMM BapMaHTaM)l M 3aBJCela BO MHOIOM OT TeMIIepaTypbl U
BIQKHOCTH. JI/IsI MAIHM CKOPOCTb ABIXaHMs IOYBBI Obl/Ta MUHMMAJIbHOI
BO BCeX NepMUoJjaX M3MEPEHNUA U COCTaB/ANa B cpefHeM 2,2 + 1,2 k1 COz x
ra' x a! (59 £ 10% KOHTpOJIsI, pe3y/IbTaThl BEIOOPKY, MICK/IIOYEHHDIE B OT-
HOCUTETIbHBIX JJAHHBIX), BBIpaXas OTpPULATeTbHBIT 9(QeKT CUIbHOTOo
HapyILIeHNs II0YBEHHOI OMOTBL

Ha xoHTpOnbHOM y4acTKe 1Of 3a7exbio Bbifienenne CO; coctaBumo 3,6
+ 1,6 COz xra™ x 4, a B Bapuante ¢ BBICOKMM PochHopHO-KamuitHbIM HOHOM
OHO 6511 caMmbIM BbICOKUM (4,7 £ 1,6 kr CO2 x ra”! x 4, 135 £ 19% KOHTpOIA).
PesynbpraThl ypeasHOl aKTMBHOCTHU IOATBEP>KAAIOT 9TO JaHHble. Ha Bapu-
aHTe 1 akTMBHOCTD Oblna Ha 13 - 40% BbIllle IO CPAaBHEHMIO C BAPMAHTOM
T10/T, BCTIAIIIKOIA.

AKTMBHOCTBD ypeassl cocTassAna o 19,5 mr N-NH; x 24h™ x 10g™ moussr
B IIaXOTHOM BapuaHTe, 1o 22,3 Mr N-NH; x 24h™ x 10g™ mouBbI B KOHTpOJIE
n go 31,4 mr N-NH; x 24h™ x 10g” B BapmaHre ¢ BBICOKUM (ocpopHO-
Ka/itHbIM poHOM. TakuMm 006pa3oM, HaKOIIEHMEe OPTraHUMYECKUX OCTATKOB
U aKTMBHOCTD ypeasbl OCTaBa/IICh Ha 0ojlee BBICOKVX YPOBHAX B BapMaHTe
2 TOCle IpeKpalleHNs IOJNEBOrO SKCIIEPYMEHTa, IIO-BUAVMOMY, M3-32
COXPAHAIOLIMXCs OMAaTOIPYATHBIX YCTIOBUIL [/Is1 PasBUTHUS PaCTUTENbHOCTHU
U IOYBEHHON OMOTBL

AxrusHoCTb (ocdarasbl 6blTa 0OPaTHO IPONOPLVIOHATIbHA KOHL[EHTPa-
LVMAM TOABIDKHOIO (ochopa, 4TO yKasplBaeT Ha TO, YTO AKTUBHOCTD
¢docdarasbl cHIKaeTcsA npu Hamauy pocdaros. [ KOHTPOIIA aKTUBHOCTD
cocrapsa 12,0 + 1,1 mr PoOs x h' X 1! mo4Bby; #y1st BapuaHTa ¢ BHICOKUM
¢docdopro-kamuitipiM ¢porom 8,7 + 2,8 mMr P.Os x h' x r! mousnl u
3HAYMTE/ILHO BBILIE Ha IaltHe - 16,7 + 0,7 mr P,Os x h'! x r-1.

B xadecTBe BBIBOJJA MOXXHO OTMETNTb, YTO IIOBBILIEHHOE KOTNYECTBO
IOCTYIIHBIX IUTATebHBIX BEIECTB ITOBBIIIAECT OMOMOTMYECKYI0 aKTUBHOCTD
IOYBBI 3a Ipefie/laMyl ee eCTeCTBEHHOIO YpOBHA. PexynbTumBanusa Ipe-
MMYIECTBEHHO TaKMUX Y4YacTKoB Oosee 3¢ deKTMBHA /I CENbXO3IPON3-
BoicTBa. Kpome TOro, mpepyaraeTcsi OCTaBlIeHMe IIOf, 3a/eXb IIOYB
HOC/Ie CepbE3HBIX aHTPOIOTEHHBIX HApYIIEHMIl JIA BOCCTAHOBJIEHUA eé
(bYHKLIMOHATIBHOCTIL.
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Bnuanue HedTe3arpsA3HeHNA Ha NPOJYKTUBHOCTD
sIpOBOJ IMIIEeHNIIbI HA YePHO3€EMaX

Apsama3soea A.B., Kunxcaes P.P., lanvyosa A./],
Xpenmyzoea A.H.

MTI'Y umenu M.B. Jlomonocosa, Pakynvmem noueosedeHus,
Kageopa azpoxumuu u 6uoxumuu pacmenuti

YepHO3EMHAS 30HA — MePPUmMopust Haubosee YeHHAs ¢ MOUKU 3PeHUST
CenbCKOXO03SUCMBEHHO20 NPOU3BOOCBA, NOIMOMY NPOOIEMA OXPAHDL
NOYBEHHVIX PeCYPCos om Heme3dazpsi3HeHUs umeenm nepeocmeneHHoe
3HaueHue. B cés3u ¢ amum npobnema pexynomusayuu
Hegpme3azpsI3HEHHbIX NOUBbL U 038PAM UX 8 CENbCKOXO03UCIBEHHDLIL
o6opom secoma akmyanvHa. BosmoxcHocms 8030env18aHuUst
CenbCKOXO3SUCBEHHOU NPOOYKUUU HA NOUBAX 3A2PAIHEHHBIX
OCMAMOUHBIM KOTUHECINBOM «CBEHUX» HemenpodyKmos
(OasHocmb 3azpsi3HeHUST 084 MeCSUA), OUEHKA ee NPOOYKMUBHOCMU U
2K0M02UHeCKOTL 6e30NACHOCU ObLIIO Uebl0 HAULe20 UCCTIe008aHUL.

MuppacTpykrypa HedpTemoObIUM Ha CETOFHSALIHUI JIeHb OXBaTbIBaeT
IOBOJIBHO 3HAUYNTEIbHbIE TEPPUTOPMM U 3aYaCTYI HedTelpOMBICTIOBbIE
KOMMYHUKALIMM IPOXOJAT 4Yepe3 3eMelbHble YroibsA, B TOM YHUCIe U
Ce/IbCKOXO03sI/ICTBEHHOTO HasHaudeHMs. UepHO3EMHas 30HA — TeppUTOPUS
Hanbosiee IeHHAs C TOYKY 3PEHMA CeIbCKOXO3AIICTBEHHOTO IIPOM3BOJCTBA,
II09TOMY IIpo6JIeMa OXpPaHbl MOYBEHHBIX PECYPCOB OT HedTe3arpA3HEeHMA
MMeeT NePBOCTEIIEHHOE 3HAYEHNE.

3-3a mocrymnenns Hedrempopykros (HII) B mouBy mMeer MecTo
OTUYXKJIeHNe 3eMellb M3 CeIbCKOXO3AMCTBEHHOTO 000pOTa, BCIIENCTBIE
HEIIPUTOJHOCTY /IS 3eMJIefie/Nsl: HapyLIaeTCsl 9KOMIOTUYEeCKOe PaBHOBECHe
IPUPONHBIX TaHAWA]TOB, HaOMIONAeTCA CHIDKeHUe OMopasHoOOpasus, a
IIpM BBICOKMX [03aX HOJUTIOTAHTAa ¥ IIONHAsA I'MOeb MUKPOOPTaHM3MOB I
pacteHuit. B nemom xe addextnBHOCTD 6uOAerpasauyy HedTU B MOYBE
OIpefeNnAeTcsl KOMIUIEKCOM OMOTMYECKMX M abMOTMYecKuX (HaKTOpPOB:
TEMIIEPATypOIi, BIAXHOCTbIO, 00eCIeYeHHOCTbIO 3/IeMEHTaMyl MUHepayb-
HOTO IMTAHUA, MMKPOOMOTOIMYECKON aKTUBHOCTb U T.J. TOKCHYecKoe
Bospeiictue HII Ha OMOLIEHO3 ¥ CKOPOCTb Pas3/O>KeHUs HedTeIPOLyKTOB
B IIOYBE 3aBUCAT M OT XMMMYECKOTO COCTaBa HedTy: HaMOONbIIAs TOK-
CUYHOCTDb ee JIsl >KUBBIX OPraHM3MOB B Ha4a/IbHBI IIePHOJ 3arpsA3HEHNs
CBfA3aHA C BBICOKUM COIep)KaHMeM amidaTUIecKnX ¥ MOHOAPOMATUIeCKIX
COEIVHEeHMII, HO OHM U B NIEPBYIO OYepe/ib MO/{BEPraloTCcs 6MIOXMMUYECKOMY
Pa3IOXKEHNIO.

B cBsA3M ¢ 9TMM Ipo6IEMa PeKy/IbTUBALUY HedTe3arpsi3HeHHbIX I0YBbI
VI BO3BPAT UX B CEbCKOXO03AMCTBEHHBI 000POT, 0c06eHHO B UepHO3EMHOI
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30He Hallleil CTPaHBI, BeCbMa aKTyaJabHA. BO3MOXXHOCTb BO3ZEbIBAHI
Ce/TbCKOXO03SIICTBEHHON POAYKIUY Ha TI0YBaX 3arpsiI3HEHHBIX OCTATOYHBIM
Konm4yecTBOM «cBexkux» HII (aBHOCTD 3arpsisHeHNs [Ba Mecsla), OLleHKa
ee MPOAYKTUBHOCTH ¥ 9KOTOTMYECKOI 6e30ImacHOCTH ObIIO 1je/IbI0 HAIllero
MUCC/IENOBAHMA.

VccnenoBanus IpOBOAVIN B BereTallIOHHOM OIIbITE Ha 3arpsi3HEHHBIX
HIT noyBax 1mo eguHoIT cXeMe [UIst BCeX IO TUIIOB Y€PHO3EMOB B TPEXKPATHOI
moBTopHOCTH (TabMI. 1).

1. Cxema ornbima

MoyBa HIM, mr/kr OnbITHag KyneTypa
KOHTPOSb
1. YepHO3EM BbILLENOYEHHbII 1000
3000 ApoBag nweHnua
2. YepHO3EM TUMUYHbIV 5000
7000

Hosbr HII 6pum BeIOpaHbl U3 cregyommx coobpakenmit: 1000 mr/
KI' COOTBETCTBYeT JONYCTMMOMY OCTQTOYHOMY COJiep>)KaHUI0 HedTelpo-
nykroB (JOCHII) mpunsaromy B P®, pgosa 3000 MI/KI COOTBETCTBYET
pernonanpHoMy HopMmaruBy (PH) momycTuMoro ocraTodHoro copepyxanus
He(TEIPOAYKTOB B depHO3éMax Pecny6mmky Tarapcra, mossl 5000 u
7000 Mr/Kr BBIOpAHBI [/ CPaBHEHMSI KaK «BBICOKWIT YPOBEHb 3aTps3HEHMS»
B COOTBETCTBMU C “VIHCTPYKLMU IO BBIABJICHUIO [ETPafMpPOBAHHBIX Ce/lb-
CKOXOS3SI/ICTBEHHBIX YTOWIT 1 3arpsi3HEHHBbIX 3eMendb” (1995). O6bekTamMu
u3ydeHMs1 ObUIM YEPHO3EM TUIVYHBIA UM YEPHO3EM BBILIECTOYCHHBIL.
B kadyecTBe BO3JenbIBaeMOll KyJIbTypbl BbIOpaHa spoBas IIIIEHMI]A COPTa
«3mara» (Triticum aestivum L.). Yuér HapseMHOI 6MOMAacChl IIIEHUI[bI
NIPOBOAVIIN IO MCTeYeHUN 95 NHel BereTalun.

Onpepenenne arpoXMMMUYECKUX CBOJICTB IIOYBbI M aHa/IM3 PACTEHUI
IpOBOANMIN OOLIENPUHATHIMU MeTofamu. CofmepxaHyue HepTeIpPORYKTOB
omnpepensanock MeroioM VIK-crexTpomerpum.

YepHO3éM TUIMYHBIL B KOHTPOJIbHOM BapMaHTe XapaKTepU30BasICA
HeJITPaIbHOI peaKlueil Cpedbl, BBICOKMM YPOBHeEM 00eCIeueHHOCTI
nopBIDKHBIMK popmamu docdopa u oOMeHHOro Kamys. Bospacrarompye
I03bl HepTesarps3sHeHMs CYLeCTBEHHO He ITOB/IM/IN Ha CTelleHb II0YBEHHOII
KIMCIOTHOCTM, HO IIPMBENM K 3HAYUTETbHOMY CHIDKEHMIO JJOCTYIHOCTH
¢docdopa u kamms: B cpegHeM Ha 15% npu 3arpsisHernu HIT 1000 mr/xr
(coxpaHss BBICOKUII YpOBeHDb obecriedeHHOCTH), Ha 26% mpu HIT 3000 mr/
KT (CHIKAsACh [O HOBBIIIEHHOTO YPOBHA obeciedeHHOCTH) U 6omee 45%
mpy BBICOKMX Ho3ax HII (coxpaHss MOBBIICHHBII YpOBEHb OOecHedeH-
HOCTH).
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YepHO3€éM BBIIIETIOYEHHBIN VIMe CMab0 KVUCIYI0 peakluio Cpefbl 1
[IOBBILIEHHDII YPOBEHb 00€CIeueHHOCTU MHOABIDKHbIMU (opmamn ¢oc-
dopa 1 oOMEHHOro Kamus. YKe MMHUMalbHasg pHosa 3arpssHeHus HII
B 1000 MI/KTI IPUBOFUT K CHIDKEHUIO O CPEFHETO YPOBHS 00€CIeueHHOCTHI
u 1o docdopy u 1o kanamio, a HanpHelillee yBemudeHne copepskanve HIT
CHIDKaeT OOMEHHBII Kaluil [0 HU3KOTO YPOBHA OOECIIeYeHHOCTHU, HO
coxpaHseT obecreueHHOCTb PochopoM Ha cpefHeM ypoBHe. IIpoucxoput
9TO 3a cYeT OOBOMAKMBAaHNUSA MMOYBEHHBIX YaCTUI] YITIEBOZOpogaMu HedTn
U, KaK C/IefICTBME, HAapyLIeHNMeM LMKIOB XMMUYECKMX 3/I€MEHTOB, B TOM
qyICTIe 97IEMEHTOB-0110p1IOB, YXYALIEHeM BOFHO-, BO3LYIIHO-(PU3NIECKIX,
yBemMdyeHreM ee IUApodoOMsanmy, CHYDKEHNEM IOPO3HOCTH, PasBUTHEM
aHa’pOOHBIX MPOILECCOB, YTO HANPSAMYIO BMsAeT Ha 00eCHeYeHHOCTDb
3JIEMEHTAaM} MIHEPAJIbHOTO IUTaHNsA PACTEHUI.

B TeuyeHMe Bcero Iepuofa BereTaly IIPOBOAMINCH (DeHOTOrnde-
ckie HabmopeHus. IlpucyrcTBrue B mouBe HepTEPORYKTOB IPUBOAUT K
3HAUUTE/IbHON 3aJiep>kKe pocTa pacTeHMil (IIpAMO IPONOPLVIOHATBHOI
COTeP)KAaHWIO 3arps3HUTENsI). 3JamasfblBaHMe B CPOKaX IPOpacTaHUs
CeMsH, B NIPOXOXKIeHuA (asbl BbIXOfA B TPYyOKY 1 (pasbl Havaa KOJIOLIe-
HUA pacTeHMAMU SPOBOII MIIEHMIIB Ha 3arPsA3SHEHHBIX IIOYBAX 10 CpaBHe-
HUIO ¢ KOHTPO/IbHBIMU BapuaHTaMU cocTaBysgeT 1-3 mua mia gos HII 1 un
3 I/KT IOYBBI U OT 3 1O 6 JHei /I 03 3arPA3SHUTENA 5 11 7 T/KT IOYBBL

ITony4yeHHble B BEreTAllMOHHOM OIIBITE PE3Yy/IbTaThl, IIOKa3bIBAIOT,
YTO ypoBeHb HerarupHoro BiuAHua HII Ha arpoxmmmueckue CBOICTBA
IIOYBBI ¥ IPOSYKTUBHOCTb PAaCTE€HNII 3aBUCUT OT YPOBHS OKY/IbTYpPEHHOCTH:
YeM BbIllle YPOBEHb OKYIbTYPEHHOCTU, TeM Caabee OTpuLjaTelIbHOE Heli-
creue HII Ha pacTteHnus.

Bce usydeHHble 103bl HeTEIPOAYKTOB HA BCEX HMOATUIIAX YEPHO3EMOB
B Pa3HOJ CTEIeHM, HO OKa3blBAIOT HEraTMBHOE JEJICTBME Ha POCT U pas-
BUTHE SIPOBOI IIIEHNIIBI, yTHETAs IIPOLecChl POPMUPOBAHIs BEIeTATUBHOI
Macchl U 3a/iep>KMBasi IIPOXOXKAIEHMEe KYIbTypoil a3 pasBUTHs IO CPaBHe-
HIIO C KOHTPOJIbHBIMM BapMaHTaMMI.

Josa HedTenpoxryKToB B 1 I/KI IOYBBI He IPUBOJUT K JOCTOBEPHOMY
CHIDKEHUIO NMPOSYKTUBHOCTY IIIIEHNUIBI TOJIbKO HAa TUIIMYHOM YepHO3eMe,
Ha BbIIIEJIOYEHHOM 4Ye€pHO3€Me NafieHue IMPOJYKTUBHOCTM COCTAaBMJIO OT
30 o 40% oTHOCMTeNbHO He3arpsAsHeHHON mousbl. Jloza HII B 3 r/kr Ha
BCeX M3YYEHHBIX IOATUIIAX YepHO3eMa BbI3bIBAe€T YTHETEHUE pPa3BUTU
HaJ[3eMHOII 1 IoA3eMHOM 6uomaccel oT 50 mo 65%. Comepkanme HII 5 u
7 t/kr mouBsl 6onee yeM Ha 70 % OTHOCMTENBHO KOHTPOJIBHOTO BapuMaHTa
CHIDKAeT IPOAYKTMBHOCTb OMOMAcChl IIIEHNIIbI, BbI3bIBAeT 3HAYUTEIBHOE
TOPMOJKEHNE B IIPOXOX/jeHUY (a3 pa3BUTHUA pacTeHUIL.
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Ponp npupogHBIX COEAVMHEHNI B aTPOXNMIYECKON IIPAKTHKe
Boponuna J1.11., Mopaueeckas E.B.

MTI'Y umenu M.B. Jlomonocosa, Pakynvmem noueosedeHuUs,
Kageopa azpoxumuu u 6uoxumuu pacmeruti

BBenenne

B HacTos1Iee BpeMsI B arpOXMMIYECKOI IPaKTIKe aKTyaIbHBbI IPOOIeMBI,
CBSI3aHHbBIE C IIOJTYYEHMEM BBICOKOM YPOXKANHOCTU CETbCKOXO3AMCTBEHHBIX
KYJIBTYp C COXpaHEHJEeM I IIOBBbILIEHNEM KadeCTBa PacTEHMEBOJYECKOI
npoaykuuyu. B To >ke BpeMs, MOfepHM3AIMA TEXHONOTMII HpUMEHEeHUA
YEOOpEeHU ¥ MHBIX CPefCTB XMMM3ALMU C LIe/IbI0 HONy4eHNs BBICOKOTO
[IOIOKUTENBHOTO 3 deKTa B YCIOBMIX ONTMMANbHBIX U HE BBICOKMX [03
UX IpUMEHEeHUdA, OCTAeTCA BaXHBIM M IIePCHEKTMBHBIM HaIlpaB/eHUeM
arpoxumunu [Bypnakosa u ap., 2003].

B coBpeMeHHBIX arpOTEXHOJIOTMSX aKTMBHO WCIIONb3YIOT (PU3MOIOTH-
9YecK) aKTVBHbIE BellleCTBa Kak JyIA aflaliTaliuyl K HeraTMBHOMY HEeVICTBUIO
abuormyeckux un Omotmueckux (akTOpPOB, TaK M [UIs IOBBILIEHUS IIO-
[7IOLIeHNsT PACTEHUSIMU 9/IEMEHTOB IIMTAHW U3 IOYBbI U yroOpenuit [SxuH,
2014; Boponnna, Munees. 2009].

Taroke skonormyeckas TOKCUYHOCTb U JJIUTE/IbHOE IIOCTIENieliCTBIE OT
OCTATOYHBIX KOJMYECTB MECTULMAOB MOOYAMIN K MOMCKY HETOKCHMYHBIX
9KOJIOTMYECKY YVCTBIX OMONMOIMYeCKUX areHTOB, HOBBIIIAIOMINX UMMYHUTET
pacTeHuit 1 yCToMuuBOCTb K 6one3usaM [Baxynenko, 2013; Acradbesa u fip.,
2015].

Vcnonb3oBaHye OMOMOIMYECK AKTUBHBIX IIPUPORHBIX COEIVHEHMI
B arpoXMMMYECKOil IpaKTuKe (PerysTopoB pocTa pacTeHuil, IpernapaTos,
[IOTyYEeHHBIX M3 SKCTPAKTOB PACTEHMII M BOJOPOCIIENl, OPraHO-MUHEPasIb-
HBIX KOMIUIEKCOB U [Ip.) MOXKET MMeTb BecbMa Ba)kKHOe 3HaueHue i
[IOBBILIEHVS 9KOJIOTM3ALMM CENbCKOTO XO3SIICTBA, MMOCKONBbKY OHM MOTYT
CrIocoOCTBOBATh PACUIMPEHNIO MPOM3BOJCTBA PACTUTENBHON MPORYKINK
IIpY MeHbIIIeM BO3/elICTBUU Ha OKPY)KAIOLIYIO CPexy.

[lesplo HAaLIMX MCCIEOBAHMIL ABIIANOCH omnpefeneHne 3 dekTuBHOCTI
HeCTBUS HUSKUX KOHIIEHTPALMIT psifia OMOIOTMYECK) aKTUBHBIX BEIIeCTB
(BAB) c yueToM Ky/IbTYp ¥ arpOXMMUYECKIX YCIIOBUI X BBIPAIVIBAHMA.

OO6'beKThI 11 METOABI MICCTIEOBAHMII
IIpencraBneHHble HIDKe OOBEKTHI HAIIMX MCCIENOBAHUI SABJIAIOTCA
BellleCTBaMM, KOTOpble CUHTe3MpOBaHbl U IpousBonsarcs dupmoir HHIITT
HOCT-M wunm ABAAIOTCA aKTUBHBIMM KOMIIOHEHTaMM 3THX BELIECTB.
Onu mmpoko mcnonbsyworca B Poccum u Jpyrux crpaHax, OfHAKO, MX
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(HKIMOHAIbHbIE OCOOEHHOCTM MECTBUSA IPORO/DKAIOT MCCIe0BaThCs,
YTO HEPCIEKTUBHO /YISl paClIMPEHNs J1ana3oHa UX MpYMeHeHNs.

1. HeiictBue camuuyosoit kucnorel (CK) msy4ann B BereTanioHHOM
ombite. [louBa, mMcrmonbp3yemas /i IIOCTAaHOBKM OIBITA, ObUla OTOOpaHa
¢ teppuropun YOIISI] «Yamuukoo» (MockoBckast 0611, CoOmHEIHOrOp-
CKWIT P-H) U MMeNa CIeAYIOLIYI0 arpOXMMUYECKYI0 XapakTepucTuky: pH —
5,6 (KCI), K:O - 15,8 (mr/100r), P»Os - 20,1(mr/100 1), A3or - 0,4%, Tymyc
- 1,25%. O6péM 11acTUKOBBIX KOHTeiHepoB — 200 . OmbITHAS KyIbTypa —
saumenb (Hordeum vulgare). ITocie BcXonoB, B KaKIOM COCY/e OCTaBILANN
OfIHAKOBOE KOIMYeCTBO pacTeHmil (6 wr.). B ¢asy KyujeHus pacreHus
obpabarsiBamu pacrBopom CK B kourentpanuu 100, 200 1 400 MKMO/B/
M1 AByMsi crmocobamu: ¢ommapHo um B mouBy. OmbitT mmics 60 jHe,
B Te4eHJe 9TOrO Mepuofa MOCTOSHHO KOHTPONMPOBAJICA MONMMBHON PeXXUM
¥ OCBEIIEHHOCTb.

2. B BereTanumoHHBIX ONBITaX C SAYMEHEM MCIIO/Ib30BAIM KPEMHMI-
copgepkamee (13-15% SiO.) ymobpenme «Cumumiant». Cxema OIIbITa
BKJIIOYAsIa CIeAYyIOlLie BapUaHThL: 6e3 ynoOpeHuil (KOHTPO/b) U ¢ yrobpe-
HUAMH, & TakK ke 00paborkm Si B pasHbIXx KoHIeHTpanusax; N100P50K50;
N100P50K50 + Si (1 mr/kr); N100P50K50 + Si(3 mr/kr); N200P100K100;
N200P100K100 + Si(1 mr/kr); N200P100K100 + Si(3 mr/kr). IIpomomxurens-
HOCTb OmbITa coctaBmia 49 pHeit. OT60p pacTUTeNbHBIX MPOO (Ha/3eMHas
4acTb PaCTE€HUIT) ¥ MOYBEHHBIX 00PasIiOB IIPOBOAYIIN B 2 3Tana — Ha 39-1
Ha 49-i1 meHb. [InA onbITa MCHONMB30BAIMCh COCY/bI, BMelaolue 2 Kr
1o4Bbl. [IoYBy /71 ONBITOB MCIO/NIb30BaNIN AEPHOBO-IOJ30/INUCTYIO CPefiHe-
CYITTMHUCTYIO. ATpOXMMMYECKasd XapaKTepUCTMKAa IIOYBBI CrEAYIOLas:
pHKCI - 5,8; K20 - 65 mr/xr; P2Os — 80 mr/kr; copepxanue rymyca — 2,0%.

3. OpraHo-MuHepalIbHOe YIOOpeH1e Ha OCHOBE BOLOPOCel «DKoPyc»
VICIIBITBIBA/IN B Y/IbSTHOBCKOM COBXO3€ JIeKOPaTMBHOTO CafloBOAiCTBa, Moc-
KOBCKOIT 0071. TIpoBOAM/INM OKOPMKY MCIIBITYEMBIMIU pacTBOpaMu (IIONB
Ha IOACTWIAeMbII MaT) (OIBITHBIE BAapMAHTBI), KOHTPOJIEM CIIY>KWIN
BapMaHTBHI C IIOJIMBAMI BOJION, KOTOPbIe OCYILeCTB/IsMN 1 pas B 7 fHelt (CpoK
Beretaruy: 20 gmexkabps mo 21 deBpasst). [Jo3bl HOAKOPMKI: pa3BefeHIe
1:200 (0,5% pactBOp), 06BéM padodero pacrBopa 100 m1/500 Mr cybeTpara.
O61peM nBeroyHoro ropuika — 1 1. IIBeToyHble KyIbTyphl ObUIM OTOOPAHBI
[OC/ie MIPeBapUTENbHOTO IKCIepuMeHTa. Hambosee OT3BIBUMBBIMU, U3
6onee yeM 20 TeKOPATUBHBIX KY/IbTYP, OKa3a/IMCh CIeAyIOLIe:

1. banpzamun (Impatiens L.) cem. banbp3aMuHOBBIX.

2. Inoxcunus (Sinningia) cem. TecHepueBbIX.

3. uxnamena (Cyclamen) cem. ITepBoLBeTHBIe, C KOTOPBIMU U ObIIN
IIPOBefIeHbI la/IbHeIINe CC/IeOBaHNUA.
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J1s perucTpauyy BO3[eiCTBMA UCIBITYeMBIX IIperapaToB IPOBOANIN
yyeT ¥ 3aMepbl B Xofie Bereranum pacteHmit. Crenuam 3a AMHAMUKOI
PasBUTUA KYIbTYP IIO CIefyIOIIMM II0Ka3aTelAM: BbICOTA, YJC/IO MICTbEB,
pasMepbl JIMCTa, KOJMMYECTBO I[BETKOB, KOIMYECTBO OYTOHOB, AuaMeTp
IIBETKa.

PesynbraTel 1 06cyxeHne

Canuyunosas kucnoma (CK) — cTpeccoBblil MeTabONMNUT, COUETAIOIINIT
CBOJICTBA CUTHAJIBHOTO WHTepMenmara u d¢uroropmona (Senaratna et
al, 2000; Wang et al., 2007; Bopouuna u gp., 2013). Cnoco6xocts CK Hu-
BE/IMPOBATh OMOTUYECKME CTPecchl OOYC/IOBIeHAa yBeIUYeHMeM IIOf eé
BIMSHNEM COfepKaHNs aKTMBHBIX (opMm kmcnopopa (ADK) B xmeTkax.
CunraeTcs, 4TO OfMH M3 OCHOBHBIX MexaHusMoB jeiicTBua CK cBsAsaH c
MHTMOMPOBaHMEM KaTajasbl, KOTOPYIO MO>KHO pacCMaTpUBATh KaK pellelTop
CK. VIHrnbmpoBaHue Karajmaspl NPUBOAUT K YBEINYEHWUIO CONEPIKaHWUs
IIEPOKCHa BOXOPOKA, KOTOPBIN M BBINONHSAET CHUTHAAbHBIE (QYHKINK
B MHAYLMPOBAHUY 9KCIIPeccuy 3alinTHbIX reHos (Shim, et al. 2003).

JeiicTBYe CaIMIMIOBOI KUCTIOTBI, OBUIO M3YYEHO B MHTEpBaje HU3KUX
(10°) u BbIcOKUX (107%) MOJIb KOHILIEHTPALINIT METOAMM (PUTOTECTUPOBAHNS
Ha pasHbIX KY/IbTypaX. B BBICOKVMX KOHILIEHTpAaUMAX HPOSBIAIOCh MHIUOU-
pOBaHME POCTa KOPHEN TeCT pacTeHuil, a B HM3KUX KOHIEHTPaUMAX MX
crumynAnuA (puc. 1).

MM
60" N 7
| 807 [ koHTpOnL
50+ 36.8 ] KOPT‘LDOJ‘II: y 297 B 102
404 @10 60+ g10°*
- mi0* 31 _
3047 ot 204” m10°
20‘.." |1 //#
10" 207
0l 0L
Raphanu sativus L. Vigna radiata L.

PucyHok 1. [InuHa kopHel (MM) npu onpedeneHuu paboyel koHUeHmpauuu CK
memodom ghumomecmuposaHusi

Ha pucyHke BUHO, 4YTO MaKCUMa/bHble ITOKa3aTe/lN MOMYIUINCh TIPU
ucnonb3oBauyy CK ¢ xoHnenTpanueit 10 Moib, CTUMYIALUA cOCTaBIIANA
60-90% B 3aBUCHMOCTM OT Ky/IbTypbl. [laHHas KoHueHTpauus (pabodas
KOHIL[eHTpauusi) M Oblla MCIIONIb30BaHA B JA/bHENIIEM IpU HPOBELEHUN
BETeTal[MIOHHBIX OIIBITOB.
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B Bereranmonnbix ombiTax ¢ fguMmeHeM CK cyljecTBeHHO NOBAMANA
Ha M3MeHEHMe aKTUMBHOCTM KaTamasbl (Tabn. 1) YcTaHOBIEHO CHIDKEHMe
AKTMBHOCTHU NAaHHOTO (epMeHTa B 3eI€HOI Macce Oojiee 4eM B TpU pasa.
[Tpu ¢donmapuoit obpaboTke HabMIOHAETCs OTpPULIATENbHAs KOPpPensLus
(r =-0.9) MeXXy IIOKa3aTe/lsAMY KaTalasHoil aKTMBHOCTY M KOHIIEHTpal-
ein CK. IIpu BHecenun CK B mouBy, KaranasHas aKTMBHOCTb CHIDKAJIach
NOCTOBEPHO II0 OTHOLIEHMIO K KOHTPOJIO, OfIHAKO, JOCTOBEPHOI 3aBUCU-
MOCTM OT KOHIEHTpaluy He YCTaHOBJIEHO, MOXXHO OTMedaTb MAMIIb
TEHIEHIINIO K CHVDKEHUIO.

1. BnusiHue pa3Hbix 003 canuyunogol KUciombi (MKMOIIb)
Ha akmusHocmb Kamarsasbl rpu obpabomke sYMeHs1 ¢horruapHo U 8 rnoysy

BapwvaHTbl AKTVMBHOCTb kaTanasbl, MEx103
KoHTponb 445
CK Ha nuct
100 15,4
200 10,6
400 9,2
CK B noysy
100 14,6
200 13,9
400 13,1

Kpemunit BbimonHsieT o4eHb BakHble PYHKIMMU B pacTeHusx. Ero ponb
CYLIeCTBEHHO BO3pacTaeT Py HeO/IaronpysaTHHIX YCTOBUAX BHEIIHET! Cpefbl.
[Ipu ncnonpsoBanuu npemnapara «CUINIUIAHT» B KOHIEHTPAUMM 3 MI/KT
B ¢asy 3-x /micTbeB Ha (OHE BBHICOKOI 00eCIIeYeHHOCTH MTOYB d/IeMEeHTaMM
IUTaHNs B MUKPOIIO/IIEBOM OIIbITe OBUI IONYYeH IO3UTUBHBIA 3¢ eKT 1o
6momacce pacrennii sumens (puc. 2). [Tpousoruno ysemuenne ¢ 0,22 100,301,
T.e. Ha 34%. Bonee HusKas KoHIeHTpanys (1 Mr/Kr) He okasaja Ha 9ToM GoHe
BbIpa)KeHHOTO flericTBus. Ha doHe HU3KOI 06eciiedeHHOCTI U TATeTbHBIMI
97IeMEHTaMM MPOSIBIISIETCS TEHAEHIVSI K YBEMMYEHMIO 6110MacChl, KOTOpas
[IPAaKTUYECK) He 3aBMCUT OT KOHLIEHTPALMM MCIOAb3yeMoro Si mpemapara.
B xopme Bereranuyu curyanys MeHserca. MaxcuManbHO 3¢QeKTuBHOE
meiicTBMe Si IPOSIBIISIETCS HA HU3KOIT ero KoHLeHTparuu (1 Mr/kr) u Ha dhoHe
HU3KOJ1 00eCIie4eHHOCT TOYBBI I TATe/IbHBIMM 71eMeHTaMu (puc. 2). bonee
BBICOKasi KOHIeHTpalus Si (3 MI/Kr) He MPOsB/IsieT aKTUBHOTO [ECTBUS Ha
pocT u 6uomaccy pacTeHmil siuMeHsA. Takum o6paszoMm, addexT meiicTBuA
MIPOSIB/ISIOLMIICS Ha HEPBBIX STAIaX [10C/Ie IIPUMEHEHVsI IIperapara MOXKeT
HUBEMPOBATHCS B XOJIe BETETAL[UI.
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39 ,ElHel‘f‘I mwithout treatme 49 ﬂHGIF'I
u 51 3mg/kg 0,34 0.35
0.35 0,35 0,32 .
03 > :
: 03 0.26 0,25
025 023y 0,25 ‘
02| 018 017 0.2
0,15 0,15
0,1 0,1
0,05 0,05
0
H.C NIOOPSOKSO  2NPK H=0  NIOOP50K50 N200P200K200

PucyHok 2. BnusiHue obpabomku siumeHsi npenapamom « CununiaHmy»
Ha buomaccy pacmeHutll, 8 3a8UCUMOCMU Om 0becrne4eHHOCMU oYkl
anemMeHmamu MUHepasnbHo20 MnumaHusi

«9Kkodyc» - OpraHo-MUHepalbHOEe yHOOpeHue Ha OCHOBE BOJOPOCIIN
- ¢ykyca myssipyaToro us aksaropuu benmoro mopsa. 100% HaTypajbHBIi
IPOIYKT, comep>Xut Gonee 40 MukposneMeHToB, B T.4. I, Se, Si, a Takxe
OeKy, aMMHOKVIC/IOTBI, YITIeBOABI, BUTAMUHBI, KI€TYaTKy, OpPraHMIecKye
KUCTIOTBI, (epMEHTBI, KapOTUHOV/bL, NPUPOAHbIe aHTUOMOTUKN. [JaHHOE
ymoOpeHue comep)KUT 1 Gu3MOMOrnyecKyt aKTUBHBIE BellleCTBa, 06Iafarole
UMMYHOCTUMY/IMPYIOLIVM, aHTUBUPYCHBIM, aHTUOAKTepUaIbHBIM U (QYHIU-
LVJHBIM JIeJICTBUAMIL.

Hamm uccnenoBanus NOATBEPAMIM UX AKTUBHOE JIeICTBME U BO3-
MOXXHOCTb MX IpMMEHEHMA [Jid LBETOBOACTBA. BosjelicTBue opraHo-
MMHepaIbHOro yrobpenus “Okodyc” Ha KOMMYECTBO JIUCTbEB M LIBETKOB
IeKOpaTUBHbBIX pacTeHMII IpefcTaBIeHo B Tab1. 2 - 4. B saBucumocty ot Buja
pacTenus, yBeIMYNIOCh YUCTIO TUCTheB Ha 35 - 40% 1 uxX pasMepbl, paCTeHNU
3al[BeTa/ll Ha HENEII0 paHblle, pasMepbl I[BeTKAa ObUIM 3HAYUTENIBHO
6o7blire OTHOCKUTENBPHO KOHTpO/A. IIpu o6paboTke ymobpennem “Oxodyc”
Hab/II0faIach CTUMY/IALNS POTOCUHTETUYECKON aKTUBHOCTI Y MICC/IELYeMBIX
LIBETOYHBIX KY/IbTYp: 6a/Ib3aMIHa, IIUKIOMEHbI U [TIOKCUHUA.

3aknroueHne

Perynstop pocra pactenmit CanmuuiaoBas KUCIOTa, yRoOpeHue c
BBICOKUM COflep)KaHNeM OMOAKTMBHOTO KPEMHUS M KOMIUIEKCOM MUKPO-
97IEMEHTOB B [JOCTYNHOI XelmaTHOU ¢opme «CUIUIIAHT» ¥ OPraHoO-
MUHepaJbHOE YIoOpeHe, MONMyYeHHOe U3 SKCTPAKTOB BOJOPOCIN «IDKO-
¢yc»— aT0 OmompenapaTel HOBOTO IIOKO/IEHNS, KOTOpble MOIYT YCIEIIHO
NIPUMEHATDCS B arPOXMMIYECKOI IIPAKTMKe, KaK Ha CeJIbCKOX03ICTBEeHHDIX,
TaK ¥ IeKOPAaTUBHBIX KY/IbTypax.
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2. Buomempuuyeckue nokazamenu b6ans3amuHa (Impatiens L.)

BapuaHTbl
XapaKTepucTukm
KoHTponb | “Qkodyc”
Xapakmepucmuka nucmees
CpepnHee KONMYeCTBO NUCTLEB, LUT. 25 35
% OT KOHTpONS 100 140
CpefHaAs onvHa nucTa, cm 10 12,9
% OT KOHTpOnS 100 129
CpepgHsist LuMpuHa nucta, cM 3,8 4,9
% OT KOHTpONs 100 129
Xapakmepucmuka usemkos
CpefHee KOnM4ecTBO LBETKOB, LUT 4 5
% OT KOHTpONS 100 120
[OunameTtp uBeTka, Cm 5,7 7,0
% OT KOHTpONs 100 123
CpegnHee KonmyecTBo GYTOHOB, LUT. 7 9
% OT KOHTpONS 100 130
3. Buomempuueckue rnokazamernu yuknameHsi (Cyclamen)
CpenHee Cpegn- Cpegn-
Konuye- % o1 HAA % ot HAA % ot
BapuaHThl CTBO KOH- anvHa KOH- LUMPUHa KOH-
NINCTLEB, Tponsi nicra, Tpons nncra, Tpons
LT, cM cM
KoHTponb " 100 8,0 100 8,6 100
“Okodyc” 15 136 9,5 119 9,7 113
4. Buomempuyeckue rnokaszamersnu ar1okcuHuu (Sinningia)
MokasaTenun Bapuante!
KoHTponb | “Okodyc”
Xapakmepucmuka niucmses:
CpepnHee KOnMyecTBO NUCTLEB, LUT. 12 16
% OT KOHTpOnA 100 133
CpefHsast AnvHa nucTa, cm 15 19
% OT KOHTpOnS 100 127
CpefHssi LLMpUHA NncTta, cm 12 15
% OT KOHTpOSA 100 125
Xapakmepucmuka Ueemkxos:
CpepfHee KOMYeCcTBO LIBETKOB, LUT. 0 7
[OnameTp uBeTka, Cm 0 9
CpegHee KonmyecTBo GYTOHOB, LUT. 14 18
% OT KOHTpOns 100 128

142




Huskue pexoMeHIyeMble KOHIIEHTPAlMU B COBOKYITHOCTH CO CIIOCOO0M
IpUMeHeHMs1 NAHHBIX IpemnapaToB (¢ponmapHoe HpUMEHEHUE IO3BOJLIET
6onee addexTUBHO MCIONB30BATH INUTATEbHbIE 3IEMEHTBI, OCOOEHHO
B YCIOBUAX 3aCyXU U 3aCONEHUA) CBOJAT K MMHUMYMY BO3MOXKHBIN
TOKCHYecKuit 9¢peKT, CBA3aHHBI ¢ HAKOIICHUEM TOKCUKAHTOB B IIOYBE U
pacTeHnu.
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Pacnpenenenne coctaBa aMiMHOCaXapoB B HOTYTMAPOMOPPHBIX
no4yBax (Kak oTpakeHne 6MOMTOrNIeCKOil AKTUBHOCTH)

Kosanes VM.B.', Kosanesa H.O.?

MTI'Y umernu M.B. J/Tomonocosa, Paxynvmem nousogedeHus,
kagedpa pusuxku nous ' u kageopa ceozpapuu nous *

IIpeocmasner 0630p numepamypot 0 co0epiHcaHul U cocrmase
amMuHOCaxapos 6 no4eax, a Mmakice MermoouKa ux 00HO8PeMeHHO20
onpedeneHuss 6 NouseHHOU npobe. Vzyueno pacnpedenerue cocmasa
amuHocaxapos (enKo3amuH, 2anrakmo3amut, MAHHO3AMUH,
mypamun) 6 eeoxumudecku conpsicerntoti kamene. Iloxasano,
41O aMUHOCAXAPA ABNAIOMCA OmpaiceHuem OU0NI0UHecKoll
AKMuUBHOCMU NOU8, KOMOPAST NPSIMO Pe2UCPUPYECsT 1O
yeenuueHUuI0 ONUHbL 2PUOH020 MUuuenus u 6axmepuanrvHoli 6uomaccol,
U KOCBEHHO — NO YBeUUeHUI0 KOIUUeCnea OUIpupos MukpobHozo
NPOUCXONOEHU U NPOOYKMAM MPAHCHOPMAUUU TUSHUHA.
Ocyuienue azpocepoLx nomyeudpoMopPHvLX No48 ycunusaem u
MUKPOOUOIOZUUECKYI0 OesTMeNIbHOCMD 8 HUX, U0 NOOMBepPHOaemcs
NOBLIUEHHVIMU SHAYEHUIMU 00U4e20 COOEPHCAHUST AMUHOCAXAPOB
u nepepacnpedeneHuem uUx cocmasa, 0COOeHHO 6 INOBUATLHBLX
20PUBOHINAX, NPOABTIEHUEM NPOUECCOE8 MOOUNUZAUUU OP2AHUHECKO20
seuLecmea 6 NOU8aAx.

*VIccmenoBaHUsA BBIIIOIHEHBI 1Py (GUHAHCOBOII oAAep>KKe rpaHnTa PHO
Ne 17-14-01120 «ITouyBeHHbIe 611OMapKephl B JUAarHOCTHKE I7I06aTbHBIX
M3MEHEHMII K/IMMaTa U IPefOTBPalleHUI PErMOHa/IbHbIX 9KOTOIMYEeCKIX
KPU3MCOB».

BBengenne

Caxapa ABIAIOTCA BaXKHENIIENl COCTAaBHOM 4YacTbIO TPABAHMCTOI
HOJICTU/IKM U KOPHEBBIX ocTaTkoB [26]. IlouBenHas dayHa u Mukpodiopa
MCIIOTIb3YIOT paCTUTE/IbHbIe Caxapa (IIeHTO3bI) BKaueCTBE ICTOYHVIKA yITIepofia
n sHepruy. OfHOBpEMEHHO MUKPOOPTaHM3Mbl CUHTE3UPYIOT Te€KCO3bl U
oboramatot uMu nousy [17, 19, 29]. Tax, npuHuMas CyMMapHyIo 61omMaccy
IOYBEHHBIX MUKPOOPTaHM3MOB, paBHOM 175-680 Kr cyxoro BeljecTa Ha
rekrap, cofepxanue 8% amMnHo-N B MUKPOOHOIT Macce U CPeIHIOI CKOPOCTD
pasMHOXeHMA MMKpoopranmsmos 30-40 reHepaumii B roj, IOTy4aeM,
YTO B IIOYBE 3a O[MH TIOJ JMIIb MUKPOOPraHM3MbI CUHTE3MpyT 420 -
2176 xr N/ra [11]. Hannuue aMuHOCaxapoB B [I0YBaxX — 9TO IIepBble IPU3HAKN
MUKPOOHOTO COOOILIECTBA, YYACTBYIOLIETO B IIPEBPAIEHNN OPraHINYeCKOro
BemecTsa [14, 15]. Takum 06pasoM, cofiep>kaHye pasIIHbIX CaXapOB MOXKET
OBITH BOKHENIIM CBUETENIBCTBOM, [/IsI OLIEHKN IO MMKPOOHOTO asora
B OPraHMYECKOM BEILECTBE IIOYB.
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KoMmosuionHble OTHOIIEHNsI aMUHOCAXapOB OTPAKAIT aKTUBHOCTD
Pas/IMYHBIX TPYII MUKPOOPTaHM3MOB B (OPMUPOBAHUM OPraHNIECKOTO
BellleCTBa [10YB, TaK KaK BBICIINE pPacTeH)s He NPORYLMPYIOT aMIHOCaXapa
[25, 34, 37]. Mexpny Tem paboramu Coelho et al. [18] obnapyxkeHo, 4TO
TYMMUHOBBIE KUCJIOTBI IIOYB COfiep)Kar o 25% asora ammHocaxapos. Ilo
pesynbraram 13C SAMP-crexTpockommy TI'yMMHOBBIX KUC/IOT B 001acTH
71 ppm 3apUKCUPOBaH OfMH U3 CAMbIX MHTEHCUBHBIX CUTHA/IOB, CBOICTBEH-
Hbl, 0 Zech et al. [39], mporonam monucaxapupos. H.O. Kosanesa,
J.B. KoBanes [9], mokasany, 4TO XOTA M3-3a HAJOXKEHUA CUTHAJIOB IIPO-
TOHOB yINlepofia OOKOBBIX IleIOYeK jMrHUHA, O-aJKIWIBHOIO YITIepona
9GUPOB U COMPTOBBIX TPYIMII OTHENBHO MUK MONNMCAXAPULOB HE MHTETPU-
pOBaH, UMEHHO €Tr0 BelNYMHa ONpefesiAeT KOHEUYHYI0 LU(ppPy OTHOCUTE/Ib-
HOTO cofiep)KaHms yriaepopa Kapbormpparos: go 38% B monekynax I'K
CBET/IO-CEPbIX OIVIEEHHBIX II0YB, YTO B 2 - 3 pasa Bblllle, YeM IUIOLIab MMKa
OpyruX amudaTndecKux, apoOMaTUYeCKUX M KapOOKCUIBHBIX CTPYKTYP.
[Topo6uelit dakT mpeobaagawIlero copep)KaHus KapOOTUAPATOB B MO-
JIeKy/aX TYMYCOBBIX KMCIOT oTmevaercss Skjemstad et. al. [33] mmsa ry-
MYCOBBIX KIC/IOT KpacHO3eMa 1 KpacHOil (eppanuTHOI TOYBbI ABCTPaIniL.
Kogel [23], Takxe mokasaja, 4TO MOJIEKY/IbI (YIbBOKUCIOT COCTOAT IIpe-
UMYIIECTBEHHO W3 IONUCaxapuioB. eliCTBUTENIbHO, BCIEH 3a yBelude-
H1teM QYIbBaTHOCTI TYMYCa YBEMNYMBAETCS U IUIOLAAb 00CY>KHEAaeMOro IKa
B FOPHO-/TyTOBBIX aJIbIMIICKUX (10 43%) M IIeICTOLEHOBBIX IOrpebeHHbIX
mouBax (o 30%) [8]. ITo JI.C. OpnoBy [10], nHKOpIMpOBaHNUe TYMUHO-
BBIMI KUCTIOTaMy MOHOCAXapyjOB, KaK M IIPUCOeVHEH)e aMUHOKICIOT,
BO3MOXKHO ITyTéM BO3HMKHOBeHMs N-IJIMKO3MIHBIX CBs3ell. BoamoxxHOCTD
y4acTVsi aMMHOKUCIIOT B CHHTe3€ TYMMHOBBIX KUC/IOT, OCOOEHHO TPUIITO-
¢ana, TuposuHa, peHWIaTaHNHA, ObUIA [OKAa3aHA, COINIACHO pe3yIbTaTaM
"C [2]. Tloaromy pmanbpHeiiiero usydeHus tpebyer He TONBKO BBIACHEHNE
XapakTepa peakiuil BKIIOYEHUsI a30Ta B COCTaB IYMYCOBBIX KMCIOT, HO U
BCETO CIIEKTPa aMMHOCAXapoB KaK Mepbl OMOXMMIIECKOIl aKTBHOCTI TIOYB.

O6bryHO B mOuBax ompepesnsieTcss Tonbko rmoko3amnH (GluN) u ra-
naktosamuH (CalN) [14, 15], Tak kak GluN — BakHeilIIas cocTaBHas 4acTh
rpubnoro xutnuHa [31]. ITo Sowden und Ivarson [35], B MHKYOAIMIOHHBIX
9KCIIepYMEHTaX IPUObI CMHTE3UPYIOT IIIOKO3aMMH, HO BPsJ| /1M IalaKTO3-
amuH. ITostomy Kogel und Bochter [24], onpenensnm oTHOLIEHNE [TIOKO3-
aMMH K TaJIaKTO3aMMHY, YTOOBLI IIOKasaTb BKIaf, IpUOOB B paspylIeHNUK
HOACTWIKY ¥ TyMU(UKAINWIO B TyMycoBOM Ipoduie necHblx mous. Ho
TOYHOE IIpoucxoxjeHue ramakrosammua (CalN) B mousax ocraercs
COMHMNTE/IBHO, TaK KaK OIpefelleHHble TAKCOHOMUYECKIe IPYIIIBI IPr6OB
Toke MoryT rerepuposarb CalN [22]. MypaMuH HanpoTHB, IPOUCXOIUT
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He M3 IpubOB, a VICKIIOUMTEIbHO M3 KJIETOYHBIX CTEHOK Oakrepumii [25,
31]. IlpaBpa, 70 cux mop OBUIO HEMHOTO M3BECTHO O MYpaMUHe, Y HUYETO
- 0 MaHHO3aMMHe B no4Bax [16, 27, 40]. MaHHO3aMuH ObUI OOHapy>KeH
B 0COOOK/IETOUHBIX Homucaxapupax Streptococcus [25], Salmonella u Es-
cherichia coli [38]. Bnaromaps [18], 6b110 0O6HapY>keHO, YTO TYMUHOBbIE
KUCTIOTBI B IIOYBaX MOTYT COflep>KaTb Cefbl MaHHO3aMmHa. CrefoBa-
TeNIbHO, MYpPaMMH U, BO3MOXXHO, MaHHO3aMUH MOXKHO NCIIONb30BaThb
IVIsL OLIeHKM OaKTepManpbHOrO BKIaJa B MpeBpalleHuy Wiy oboraiieHnn
OpPTaHMYeCKOTO BelecTBa a3ora. KOHEYHO, YMCIEHHOCTb OakTepmit u
rpubOB HeNb3sl YCTAHOBUTh IO KOMMYECTBY  aMMHOCAXapoB, TaK Kak
aMMHOcCaxapa sIB/IAIOTCSI MX MPORYKIMEH, pasjandHble MUKPOOPTaHM3MBI
Cofiep>KaT pas/MyuHble KOHLEHTpauuu aMuHocaxapoB. OfHAKO OTHOIIEHNS
aMMHOCaXapoB MOTYT CIY>KUTb CAefaMMi IPOMCXOXKJEHUs aMUHOCaxap-
HOrO asoTa B IIOYBAaX. [ak Kak MypaMMH B IOYBaxX IPOAYLMpPYyeTcs
0aKTepysAMM, OTHOLIEHME ITIOKO3aMUH/MYpPaMUH MOXeT ObITb MHJIMKA-
TOPOM BKJIajia OaKTepuasbHBIX CaXapoB B OPraHMYeCKOe BEIIeCTBO IOYB
10 CPAaBHEHMIO C IPYTVMMU UCTOYHVKAMIL.

AMuHOcaxapa MOTYT KOCBEHHO XapaKTepu3oBaTb [JeCTPYKLMIO W
TaKOTO YCTOMYMBOIO COeNVMHEeHMA KaK JUTHUH B I0o4YBax. [loatomy perra-
OMM 11 MUKPOOHOJ HeCTPYyKUMM JIUTHMHA SBJISIETCA  Hamudye
JIETKO paspyllaeMblX MCTOYHMKOB YITIEPOAA, TaKMX KaK IOIMCaXapujbl.
MakcuManbHbiil 3 dekT mpyu 3TOM MOXET HOCTUTHYT B YCTOBUSX ONTH-
MaJIbHOTO M IOBBIIIEHHOTO yBIaKHeHms. Amelung et al. [12], mokasann
ISl TOYB CeBepOAMEPUKAHCKMX Ipepuil BAAKHOCTb IIOYB B/IMsET Ha
COCTaB aMIHOCAXapoB: yBe/IMYEeHMEe HOPMBI OCAJIKOB IPUBOAUT K IIpe-
MMYIECTBEHHO! aKKyMy/ISAIMJM B IOYBAX aMMHOCAXapoB IPUOHOrO Ipo-
UCXOXZeHNs, a He OakrepuanbHoro. OnTMManbHasA TeMIlepaTypa i
AKKyMY/LSILMY aMUHOCaxapoB — 12-15°C. ABTOpbI 0OHAPY)XI/IM TAKXKeE, YTO
CYLIECTBYeT KIMMATUIeCK) 0OYCTIOB/IEHHAS CBA3bh AMHAMUKN COREPIKaHIS
AUTHMHA WM TOJMCaxapupoB B 1mouBaX. OCHOBBIBasCh Ha BbISBIEHHOI
3aBYCUMOCTH COCTaBa aMIHOCAXapOB OT K/IMMAaTUYeCKUX II0Ka3aTesieil, HaMu
[8], 6pLTa TpeIIOsKeHa METOIOTIOT ST MCIIO/Ib30BAH NS CIIEKTPA AMIHOCAXapOB
B KaueCTBe MOJIEKY/IIPHBIX METOK IPEBHETO IefloreHe3a.

CBefieHuiI 0 Iyle aMMHOCAXapOB B 30HAIbHBIX MOYBaXx Poccunm
KpaitHe Mano, a nHpopmanuu 06 MCTOYHMKAX M MYTSX MX [peBpalleHs],
TpaHCPOpMALIMM UM POMM B TyMycOOOpasoOBaHMM B Pa3HBIX IO3ULIMAX
naHpmadTa, HeT BooOuie. Ilo9TOMY Le/bl0 MCCIE[OBAHNUSA SBIACTCS
u3ydeHue Cofiep>kaHusA U NpoUIbHOTO M NaHAMAPTHOIO paclpeneeHus
aMMHOCAaXapoB, a TaK)Ke BBIACHEHVS B3aMMOCBS3Y VX ITy/a C 6M0/I0rMYecKoil
aKTMBHOCTBIO II0YB 1 POJIV IPOLIECCOB TYMMU(UKALVIIL.
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OO6bekTaMu MCCIeNOBaHUA HOCTYKWIM CBETIO-Cepble JIeCHBbIe (arpo-
cepble) IOYBBI, OOpasyioliye TUIMYHBIE IeOXMMUYECKue KaTeHol B Ilo-
nonbcko-Komomenckom omnonbe MockoBckoit o6mactu. ITousbl XxapakTepn-
3yIOTCSI OIVMHAKOBBIMU IIPUYMHAMU IIepeyBIaXKHEHUA (IIOBEPXHOCTHbIC
BOZAbI), CPOpPMUPOBaHbI Ha OMM3KMX WM TOXJECTBEHHBIX IO T'PaHyIO-
METPUYECKOMY COCTaBy IIOPOfiaX — KpPYIIHOIBLIEBATO-MIOBATOM JIETKOM
cyrmmuke. IIpu sTOM B mccrefoBaHMe BKIIOYEHBI TaKXXKe M OCYLIEHHBIE
¢ 1987 1. arpocepbie I71e€eBaThie IOYBbI 9KCIIEPUMEHTAIbHO-MENMOPATUBHOTO
nonmurona KomomeHckoro omonbs. Ilogpo6Hoe ommcanme o6bekTa uC-
CNIeJOBAHNI, XapaKTePHbIE Pa3IN4MUA TUIPOIOTMYECKOTO U OKUC/IUTETBHO-
BOCCTaHOBMTE/IbHOTO PEXMMOB UCCIENYEMbIX II0YB IIPENCTABIEHO paHee
(3,5,7].

MeToapl MCCIeTOBaHMA

[lna onpeneneHusa aMmMHOCaxapoB ObTa MCIO/Nb30BaHA MOAM(UIMpO-
BaHHas AMenyHroMm [12] meropuka, KoTopas B OT/IM4YME OT M3BECTHBIX
IO CUX IIOp METOZOB OIpefeNeHNsl aMMHOCaxapoB B IouBax [14, 20, 21,
24, 30, 40] mo3BOJIsIET OZHOBPEMEHHO OIPENesATh B IMOYBEHHO mpobe
4 aMmHOcaxapa (IJIIOKO3aMVH, T'aJIaKTO3aMMH, MaHHO3aMMH U MYypPaMUH)
3a cuer ucnonbsoBauusa npu rupgpomse 0,4 M KOH. Anpo6upoBaHHBI
METOJ} COCTOSII U3 C/IeYIOIINX ITAIlOB:

Tuppomns mouseHHbIX Hpo6 (mpubmusurensHo 0,3 Mr N) B 6 M HCI
C JCHONb30BaHMEM MMO-MHO3UTONA B KayeCTBe BHYTPEHHETO CTaHAApTa.
Imppomns 0,4 M KOH npu pH 6,6-6,8 no3Bonser BbIajaTb B 0CaJOK
BCeM IpuMecsM pactBopa. CBeT/as BBITSDKKA Omaromapsi 10 MMH. LeHTPU-
¢yruposannio npu 2000 06./MUH. OTHEISIETCA OT OCafKa U IIEPEHOCUTCS
B KOJIOBI M BBICYLIMBaeTCA 3aMopaxkuBaHyeM. Oca/joK IPOMBIBAeTCA B 3 MII
MeTaHOJIa U CHOBA OTHE/ISATCA LeHTPUPYTVPOBAHNEM.

Ounmienre rupponusata Ha GF6-CTEKIAHHO-BOMOKHUCTOM (UIbTpe
¢dupmst Schleicher & Schuell ¢ ucronpzoBanmeM poTaMOHHOTO UCTTAPUTEIA.

Hepusarusanus mo merony Guerrant und Moss [21], gocTuramach B
cMecH MUPUAVH-METaHONI B COOTHOLIEHUN 4:1, KoTopas cofiep>XUT 32 Mr/Mi
TUIPOKCUI-TUApOXIopuaa 1 40 Mr/Mi 4-(GUMeTIIAMIUH) - TUPUIHA.

TasoxpoMarorpaduueckuii aHaauMs Ha ra3oBoM xpomarorpade HP
5890 (Hewlett-Packard, Palo Alto CA, U.S.A.), oCcHaleHHOM IIJTAMEHHO-
MOHM3ALMIOHHBIM JIETEKTOPOM U KamwuiipHoit komoukoit Ultra-2 (fuced
silica, 25 m mmab! X 0,2 MM ID, Tommmnaa mrenku 0,33 MkM). B kauectse
HOCHUTE/IA- M MapKepa cIy>XnT ras3 N» Ipy jlaBjieHnu B KonoHke 110 kPa.
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Pesynprarsl 1 06cyxKeHNe

Pacnipenenenne monmcaxapmumoB IO TeOXMMUYECK COTIPSDKEHHOT KaTeHe
(prc. 1) oOHApY>XMIO yBeMM4eHMe X COTEPKAHNs 110 Mepe yBeIUdeHUs
BJI&YKHOCTU TI0YB (OT INTyOOKOOITIEEHHBIX «aBTOMOP(HBIX» K IJIeeBaTbIM
«9KCTPEMajIbHO BBIPAKEHHBIM» arpoCepbIM II0YBaM) B ITOBEPXHOCTHBIX 1
B 9/IIOBMAJIBHBIX TOPU3OHTAX. JTOT (aKT MOXET ObITb CBUIETENIbCTBOM
MHTEHCUBHON MUKPOOMOIOTMYECKO aKTUBHOCTY IIOYB HAaYa/IbHBIX CTAJUI
3abomaumBanus. IIpu aToM copiepxaHume rekco3amuHoB (B Mr/t N) MmupoKo
BappypyeT B IIaXOTHBIX TOPM3OHTaX IOYB HE3ABMCHMMO OT CTEIEHM MUX
yBIaxHeHu: (Taom. 1).

M/t N
180 T T T T T T T T T T
160 1
140
120 ¢
m]
| DTFE [
80 N B
== - 1
60 r [m]
40 - —
20
Vart Var2 Var3 Vard Vard Var6 Var?7 Var8
['nybokooorneennas "asromoppuaa”, Varl - Ap O Median
['meeeBaTtas (KOHTPOIb), Var3 - Ap; Vard - EB [ 25%-75%
[eeBaras (ocylennas), Vars - Ap; Vare - EB _T_ Non-Outlier Range

"T'neesas”, var7 - Ap; Vars - EB

Puc. 1. CodepxxaHue aMuHocaxapos 8 a2pocepbiX rosy2udpoMopPHbIX MoYeax

ITo xapakTepy akKyMy/IALUM B TyMYCOBBIX TOPM30HTaX IeKCO3aMMHBI
pacmomnaraloTcss B pAJ: ITIIOKO3aMUH > TalaKTO3aMUH > MaHHO3aMUH.
B smi0BMasbHBIX TOPU3OHTAX yCWIEHNMe CTeIeHU TIujpomMopdusmMa II0YB
[0 KaTeHe BbI3BIBAECT 1 M3MEHEeHme OOCY)XK[aeMOro psifia: TaJakTo3aMWUH
> ITIIOKO3aMMH > MAaHHO3aMUH. VIHTepecHO OTMETUTDb, YTO B TOPM3OHTE
Ap arpocepbIx NOYB HayajbHBIX CTafuil 3a00NauMBaHMs YBEeINYMBACTCS
copepkanye MmypammHa ¢ 11 mr/r N B ray6okoorneenHoit o 15 mr/r N —
B I7leeBaToil moyse. [lanmbHeiilllee HapacTaHMe YBIXHEHUA B PALY IOYB:
Iy0OKOOI/IeeHHass «aBTOMOp(QHas» > I/eeBaTasgs -> «IKCTPEMabHO
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1. ColepxaHue u npoghurbHoe pacrpedenieHue rnonucaxapudos
(8 m2/2 N) 8 aepocepbix noysax rnepuoOUYECKO20 nepeysnaxHeHus, n = 3

I ' I
lopu- T I s S o I s I I T
N | § 3 |3 = | S5 | B8 | 8z | &8¢
myou- | o |8 e | € 8§ | g5 | e | ¢8| ¢8
Ha, Q z © < S3| 22| 22| 25
cM = = 8 3 ° = 8 = 5=
mybokoorneeHHas «aBToMopdHas» no4sa
Ap 043 | 9828% | 122+ | 792+ | 11,03+ | 7846+ | 755+ | 526+ | 50,73+
0-20 ’ 15,40 0,43 1,72 2,64 18,50 2,15 0,17 15,64
[MeeBaTas HeocyLUeHHasi (KOHTPOMb) NoYsa
) 9,01 91,70 7,26 4,26
o fots | ST | s | e || T 0| o
B - ’ 0,42 ' 11,12 0,62 0,15 '
AEQ | g1 | 3084 | 0p6x | 924 | 966 | 0711 3191 3,23 | 565,
30-35 £858 | 033 | g58 | 299 | 1247 | 071 | 012 | 27°
meeBatas ocyweHHas (10-1 rog nocnegencTemsa ApeHaxa) noysa
Ap | o1 | 8935 | 1625 | O3 [T g7y | TTT 405 ] g0,
0-20 2,32 0,16 203 0.30 4,49 143 0.06 5,70
AEQ | gq4p | 3558 | 643+ | s2a6: 578 | 8015 | 135 1 8,38 | 5 7g,
30-35 £542 | 543 | 1% | 568 | 1320 | 050 | 481 | "%
[meeBaras «aKcTpeMarnbHO BblpaxXeHHas» (rneesas) novsa
Ap,g” 022 65402 1,73+ | 66,17 2‘36 135,17+ 0’38 29,32+ | 37,44
0-20 10,65 0,13 11,00 0.55 22,31 0.01 2,41 3,56
AEG” 3545 | 110+ | 4745+ 2,57 | 86,26 | 0,75 14,2 31.05¢
3035 | 299 1643 | 005 | &7 | % * * o] aa
=5 ’ ' 0,72 15,07 | 0,01 1,46 '

BbIpa)KeHHas» I/leeBaTast (I7eeBast), — MPUBOAUT K CHIDKEHNIO B HECKOJIBKO
(8) pas copmeprkaHMs MypaMmHa, MMEIOLIET0 VCKIIUNTEIbHO OaKTepyuanbHoOe
poucxoXxzieHne (rpaMm-monoXXuTenbuble Oakrepun). Takoe >xe pacmpe-
menmeHne MypamuHa B aHfmadTe XapakKTepHO M /ISl SMIOBUATbHBIX
ropusoHTOB (Tabm. 1). Ilogo6HYI0 >Ke 3aKOHOMEPHOCTD IIOBTOPSIIOT BEINYM-
HBI OTHOIIEHVSI [IIOKO3AMIH/MYPaMUH, ITO CBUETENILCTBYET 00 yBenmde-
HUY COfiep)KaHNsl aMUHOCAXapOB TPUOHOTO MPOUCXOXKAEHNS 10 CPABHEHUIO
¢ 6axTepyanbHBIMI MCTOYHMKAMM II0 Mepe YCUTIEHNs YBIaXKHEHNS TTOYB.
[IpsiMble MCCIeROBaHMsI GMOMACCHl MUKPOOPTAHM3MOB MOATBEPXK/AAI0T
mocnefHee 3akaoodeHre (Tabna. 2). BaXHO OTMETUTB, 4TO B MCCIERyeMbIX
I0YBaX OaKTepUM COCTABIISAIOT OKOMO 1% OT 0OIlell YMCTeHHOCT MUKPO-
opranusmoB (6akTepuii u rpudoB). Vl UMEHHO B CBET/IO-CEPBIX «9KCTPEMAIBHO
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2. HYucneHHocmb 6akmepuli u epuboes 8 2op. Ap (10-20 cm)
az2pocepbix 02/1€EHHbIX 1048.*

FokasaTent Arpocepas noysa
my6okoorneeHHas [meeBaras
woR nerok /1 £ noum 0198001680 | g0
Bruomacca Gaktepun, r/r 0,000004158 0,000003948
Brvomacca Gaktepui, mr/r 0,004158 0,003948
[OnuHa rpnbHoro muuenus, M/ 1 T noyBbl 75,56 + 7,11 84,44 + 14,22
Buomacca rpubHoro muuenus, r/r 0,00029 0,00033
Bruomacca rpubHoro muuenus, mr/r 0,029 0,033

* ABTOpbI BblpaxatoT 6narogapHocTb A.6.H. J1.M.[NonsiHckow 3a KoOHCynsTaummn
npegocTasneHne npnbopHon 6asbl No onpeaeneHnto rpubHon 1 GakrepuansHon
6uomacc B noysax.

BBIPQ)KEHHBIX» IJIE€BATHIX (I/IEeBbIX) IIOYBAX HAOIIONAETCs HalMeHbIIee
cofep)kaHye MypaMMHAa JM MaKCHUMajbHble BEIMYMHBI OTHOLIEHVS IJIIO-
KO3aMMH/MypaMyH — 29, II0 CPaBHEHUIO C 4-5 — B IJTyOOKOOITIeCHHBIX
«aBTOMOP(HBIX» U [TIeeBaTBIX ONTYTUPOMOPHBIX TOYBAX.

Ba)kHO IOAYePKHYTD, YTO HALIM JJaHHbIe He MPOTMBOpPEYAT CBEACHMAM
0 TOM, 4YTO B 0ojee TUAPOMOPQHBIX YCIOBUAX (I/IEEBBIX, IIE€PETHOMHO-
[7IeeBBIX [TOYBaX) MUKpOOHast 6uomacca mpeobmagaer Hag rpubHoit [1], Tak
KaK B HallleM C/Iy4ae pedb MAET O I0YBaX IePUOJUIECKOTO MepeyBIaKHEHUS
[IOBEPXHOCTHBIMM CKJIOHOBBIMU BOfiaMi (BEPXOBOJAKOM) C KOHTPAaCTHBIM
OKVC/TUTE/IbHO-BOCCTAHOBUTEIBHBIM PEXUMOM [3], a B YHIOMsHyTON pa-
6ote [1] - o moYBax IPyHTOBOro 3abonauMBaHMsA, KaK INPaBUIO, C 3a-
CTOVHBIM BOJHBIM pexxmmoM. bonee Toro, panee Hamy OBUIO TIOKa3aHo,
9YTO MMHMMA/IbHOE KOJIMYECTBO MYpaMUHA, MMeIIero OaKTepyuaabHOE
[IPOVCXOXK/IEHME, XapaKTePHO U JIsI TAKMX [OYB ITEPUONIECKOTO CKIIOHOBO-
ro IepeyBIaKHeHUsA (Ha/MEP3/IOTHON BEPXOBOJKOIL), KaK IOPHO-/TyrOBble
aIbINIICKME U BBICOKOTOPHBIE TEMHOILIBETHBbIE JieCHble. HakoruieHnem e
MypaMyuHa XapaKTepusylTcs CyOalbIuiiCKue JyroBble ¥ YepHO3EMOBIJ-
Hble [I0YBBI C ONTYMA/IbHBIM XapaKTepOM YBIaXXHeHu [8].

[To mepe ycunenus crenenu ruppomopdmsma B 31P SIMP-crnexrpax
TYMMHOBBIX KMCJIOT IOYB IIePYOAMIECKOrO IepeyBIasKHEeHNs HabIofaeTcs
U Y4eTKOe yBe/IM4YeHue IUIolaziell MMKOB AN3(UPOB, B TOM YKC/Ie M MUKPOO-
Horo mpoucxoxpenns, kak st JHK - ¢ 6,7 no 11,3%, Tak u musa docdo-
munupoB 1 nonucaxapodocdaros — ¢ 9,1 go 12,1% [6]. Takoe yBenmyenue
KOM4YeCTBa AU3GMUPOB mpyu OMIU3KMX 3HAYEHVSIX IPUOHOI 11 6aKTepraabHOI
6yomMacc B IoYBax Ha MUKPOIOBBILIEHNM (I7TyOOKOOI/IeeHHbIe) 11 B II0YBAX
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MUKPOIIOHVDKeHNIT (T7IeeBarble) XOPOLIO COITIACYETCS M C yBeIMYeHMeM
3HAYEHMIT COfleP’KaHMs TUAPOOKCUIOB >Kele3a B OKCATaTHOI BBITSDKKE
Tamma ¢ 0,17 mo 0,36 %, copepxanus nmucTon ¢ppaxunu ¢ 14 go 22 % [7].
Huadupsr pocdopa [28] nMeT CKIOHHOCTD K COPOILMM HA TOBEPXHOCTH
OKCUJIOB M TUJPOKCUIOB JXKese3a B maicToit ¢paxkuyu. Panee namu [8]
TaloKe OOHApy)XeHa OTpHULATeIbHAsT KOPPeIALVs MeXAYy COfepsKaHyeM
MaHHO3aMMHa ¥ KOJMYECTBOM INIMHUCTBIX KOMIIOHEHTOB (ko3adduimeHT
koppemanuu — 0,60 - 0,96), n Beicokas monmoxutensHas (0,60) — ¢ comeprka-
HUEM OKPMCTA/UIM30BAHHOTO J>Kejle3a, 4TO OOBACHAETCS CIOCOOHOCTBIO
MaHHO3bl 0OpPa3OBBIBATh HEPACTBOPUMBIE COMU M YCTONUYVMBBIE KOMIITEKCHI
HEOPraHMYeCKMMY KOMIIOHEHTaMM HOYBbIL. VIMEHHO MO03ITOMY C BO3PacTOM
II0YB YBe/IMUIMBAETCS COfEPIKaHe TeKCO3 ¥ YMEHbIIaeTcs — MeHTo3 [36].

C 6momorn4eckoit aKTMBHOCTBIO IIOYBBI, @, C/I€JOBATeIbHO, U C CO-
[ep>KaHyeM aMIHOCaXapOB XOPOILIO COITIACYIOTCS M JAHHbIE [0 COTEePXKAHIIO
U TpPOAyKTaM TpaHchopMmanmy TUrHMHA (CyMMa IIPOJYKTOB OKMCIIEHWS
nurauHa, VSC) B moYBax Haya/jbHBIX cTammit 3abomaumBanus (tabm. 3).
[t pasgeneHns TsDHKENO- U JIETKO-pas3pylIaeMbIX PacTUTEIbHBIX OCTaTKOB
JICIIOZIB3YIOT OTHOLIeHNMe «IUTHIH K a30Ty» (VSC: N). IIlnpoxoe oTHOIIEHNE
VSC: N xapaxkTepHO [Is1 apOMaTI4eCKOro CTPYKTYPHOIO YITIepofa, a y3Koe —
mnst Metabommdeckoro [32]. O6Hapy)keHO, YTO HaMbObLIEMY COfEPKAHNIO

3. lMNokazamenu buoxumuyeckol mpaHcghopmayuu TueHUHa 8 rno4yeax

TOPU3OHT, VSC, g&’m": VSC /
my6buHa, | N, % | mrr’ (Ac/Als | T*, % aMuHo- VSC:N
cMm Copr. caxapos, caxapa
' mr/r N
Imy6okoorneeHHas «aBTOMOPMHaA» (Ha MUKPOMOBLILLEHNN)
Ap 10-20, 10,85+ 0,44+
=4 0,13 0.73 78,45 0.072 7,9 0,14 83,5
[meeBaTtas HeocyLLeHHas (B MUKpO3anaguHe)
Ap fs,g’
11,97+ 0,37+
10—_20, 0,18 117 91,69 0,030 58 0,13 66,5
n=4
meeBatas ocyweHHas (10-1 rog nocneaencTemsa gpeHaxa)
Ap fs,g’
9,55+ 0,41+
1(r)1—=2g, 0,19 0.46 97,41 0.012 8,6 0,10 50,3

T* — % n3MeHeHHOCTN BOKOBbIX LIEMOYEK NMUIHMHA MO OTHOLLEHUIO K UCXOOHbLIM
pactutenbHblM TkaHsM; (Ac/Al)s — OTHOLLEHME KonMYecTBa (PEHOMbHbBIX KUCTOT
K anbgerngam B CUPUHIMMOBbLIX eanHuuax; VSC — cyMma npodyKTOB OKUCIIEHMS
oTpaxaeT obLlee cogepxaHne nNurHmHa.
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rpuOHOI ¥ GaKTepuaabHOI 610Mace, a TaK)Ke aMMHOCAXapoB B I7IeeBaTO
II0YBE COOTBETCTBYET M y3Koe oTHomeHMe muranH/azor (VSC:N) - 83,5u
66,5 cOOTBeTCTBEeHHO (Tabi1. 3).

OcyliueHne BbI3BIBAET ITTYOOKYIO TpaHCHOPMALINIO He TOIBKO CBOJICTB,
BOJHOTO PpEeXMMa, Pe3Kyld CMeHy OKUCINTETbHO-BOCCTAHOBUTENbHBIX
YCTIOBMIT arpoCephIX IMAPOMOPQHBIX OYB [3, 4], HO U yCUIUBAaeT MUKPO-
OMOIOTHYECKYIO HesTeNbHOCTh B HUX, YTO HOATBEP)KAACTCS YBEMMUIEHMEM
KOJI4YecTBa IpnOHOIL 1 GaKTepuanbHoil 61omaccel (Tab. 4, puc. 2).

YBenuueHue IUIOWARN IUKa AUI(GUPOB MUKPOOHOTO IIPOMCXOXKACHMA
perucTpupyerca Taxke mo gaHHbIM 31P AMP-cnekrpockommm: ¢ 0,82%
or Pobuy — B HeocymieHHbIX 10 3,02 % ot Pobuy. — B OCyIIeHHBIX IIOYBaX
[6]. Ha doHe 3HAUMMOro yMeHbIIEHNS KOMMYECTBA YIZIepofa HaOIoaeTcs
U YBeIUdYeHNe COMepXKaHNs cepbl MMKPOOHOTO IPOMCXOXJEHNs B arpo-
CepbIX IVIeeBaThIX OCYIIEHHBIX ITOYBax [4].

4. AnuHa u buomacca epubHo20 Muuenusi 8 20p. Ap aepocepbix arneesambix
HEOCYUWEHHbIX U OCYUWEHHbIX Mo4ye™

[meesartas ocylueHHas
[Meesaras
Mokasatenu HEOCyLLEeHHas rOHYapHbIM nnacTMaccoBbIM
ApeHaxom ApeHaxom

[OnuHa rpubHoro 84.44 115,44 125,67
Muuenus, m/r
Buomacca rpu6Horo 0,033 0,045 0,049
muuenus, mr/r

* [na yncneHHocTn BakTepuit U ANUHBI FPUBHOMO MULENUs 40Ns CpeaHero
KBaZpaTU4eckoro oTknoHeHust (O n-1) He NpeBbilana 5-10%

B ToHUApHEDT IpeHAXK - § M OT JPEHEI

[ITacTMACCOBBOT APEHAXK -8 M OT JAPeHEI

B M'mydokoorneeHHas

B T'meeraraq (KOHTPOIE)

Puc. 2. HucneHHocmb 6bakmepul, mrpd. knemok / 1 & noysbi 8 20p. Ap
azpocepslix no4e
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ITon BMsAHMEM OCYyILIeHNA B IAXOTHBIX TOPU3OHTAX I10YB YBE/IMYMUBAETCS
ob11jee cofiepyKaHme aMMHOCaxapoB — ¢ 92 10 97 mr/r N, a B 9/II0BUATBHBIX —
¢ 50 zo 80 mr/r N (ta6m. 1). Ilpu 3TOM B 3/MI0BMANBHBIX TOPU3OHTAX SIPKO
BBIP&)KEHO YBeJIMYEHNe COIep)KaHMA Tajakro3aMmuHa. IloBblieHHOE cO-
Iep>kaHye aMIHOCAaXapoB B OCYIIEHHBIX IIOYBAX BJIMACT U HA Ka4yeCTBEHHBIN
COCTaBIyMyca: IIPOK30IIO0 yBemdeHne cooTHoeHys Crk:Cx B ryMycOBBIX
ropusonrax ot 0,93-1,18 go 1,53-1,98 [3]. JaHHbIl QakT HOATBEp>KIAaeTCs
U yBemudeHueM Ha 30 % IUTOLay UKa yI7lepoAa KapOoruaparoB B 0671acTu
60-106 ppm, no pesynbratam 13C JAMP-cnexrpockonuu, B Monekymnax I'K
CBET/IO-CEePhIX ITIeeBAThIX OCYLIEHHBIX II0YB [9].

YcuneHHas MUKPOOMONIOTMYECKasl NesITe/IbBHOCTD BBISBIBACT U JeCTPYK-
yuto murauHa. CyMMa IpOJYKTOB OKMC/IeHMA TUTHMHA Mafaet ¢ 12,0 mr
Copr. 10 9,6 Mr 1! Copr. Bospacraer cTeneHp OKUC/IeHHOCTH (OTHOILIEHNE
CHpeHeBble KUCTOTbI/K CUPEHEBbIM a/lbJierniaM) U CTelleHb M3MEHEHHOCTH
6oxoBbix nernodek nurHuHa (VSC) 1O OTHOLIEHMIO K MCXOFHBIM PacTi-
TeJIbHBIM TKaHAM: ¢ 5,8 mo 8,6. CortacHO BeIn4mHaM OTHOIIEHMS JIUTHUH/
asot (VSC/N) (ta6m1. 3) B OCYLIEHHBIX T0YBaX HAOMIOKaeTCs U IpeobIaaHye
MeTabo/IYeCcKOro YI/Iepofa Hajl apOMaTU4ecKIM.

V3MeHeHNe IIepeuMC/IeHHBIX IIOKasaTe/lell B OCYLIEHHBIX IIOYBAaX B
KOHEYHOM MUTOTe CBUJETENbCTBYET 00 aspalyuy IIOYB, MHTEHCH(UKALNU
OKVICTUTENIBHBIX IPOLECCOB M MOOMIM3ALMM OPTaHMYECKOTO BellecTBa
B HUX, YIyYIIeHUV arpo3KOJIOTMYeCKMX YCIOBMII [JIsI POCTa UM pasBUTUN
pacTeHMI1, KaK 9TO C/IefyeT U3 JaHHBIX TaOMULbL 5.

5. Buomacca KopHel (u/2a) e npoghune HeOpeHuUposaHHOU U OpeHUPOB8aHHOU
aspocepol eneegsamoll msixenocyanuHucmou no4yesl. Ombéop obpa3yos -
8 repuod 80CKO8OU crieriocmu (2-x KpamHasi mo8mopHOCMb)

ron Arpocepas rneeatas no4sa
ObecneyeH- Cnion, | HEOCYWEH- | 0y iienHas apeHaxom
HOCTb Kynerypa oM Has
ocagkamu, % (KOHTPOnb) nnactr- FOHYaPHBIM
MacCOBbIM
Cyxoiiron, | PHe-3naKoean | .24 57,4 147,0 167,0
86/73 36PHO 24-72 8,6 27,4 43,2
BnaxHbIn rog, o3umas 0-20 23,3 78,8 747
49/25 nwewnia | 20.72 5,5 22,2 24,6
Ymeperro [ e | 0-20 1233 184,2 172,5
BNaXHbIN rof,
33/46 Tpasbl 20-72 14,8 40,1 38,6

*86/73 - B uncnutene obecne4eHHOCTb ocagkamu 3a BeretaumoHHbli nepuog (IV — X);
B 3HameHaTerne — rofoBbIMU 0cafKamu.
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Takum o6pasom, CBefieHNA O ITy/le aMMHOCAXapoB B MOYBE IIO3BOJIA-

IOT OLCHUTb 1) MHTEHCUBHOCTDb MI/IKpO6I/IO)’IOI‘I/I‘{eCKOIZ IDEeATCIbHOCTU
B I'YMYCOBBIX J MMHEPAJbHBIX TOPM3OHTAX IOYB, ¥, TEM CaMbIM, arpo-
9KO/IOTMYeCKIe YCIOBUS B Ije7IOM; 2) M3MeHeHVe OMOTIOTMYecKOoil aKTVUB-
HOCTN IIOYB B }IaH}IHIa(l)Te n BO BpeMeHI/I; 3) BK/Iag OTOE/IbHbBIX
A30TCOIEPKALVIX COeNVHEHMI B ryMuduKanuio 1 ryMycoobpasoBanue.
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BnusaHue ypoBHeii 3arpA3HeHNA NOYBBI HMHKOM M CBUHIIOM
Ha NPOAYKTUBHOCTh M JMHAMMKY HAKOIUIEHUA CYXOil MacChI
pacrteHnsamu Kaprodens

3y6xoea B.M., Benozy6oea H.IO., Iop6ynosa B.A.

Poccutickuii eocydapcmeenHbiii COuUAnvHblil yHUBepcumenm,
Mocxkea

B pabome npusedervi pe3ynvmarmvt U3YyHeHUS 63AUMOCEA3U MEHOY
codeprcaHuem MANENbIX MEMAN08 6 NOUEe U YeHereHUeM POCHOBbIX
npoLeccos no memnam HAKONAEHUS CyX0oti MACCbL U YPOXATHOCMU
Kapmodens. Yemarnosnerno omcymcmeue oeiicmeus Zn u Pb
npu pasauUUHbLX UX KOHUEHMPAUUIX 6 NO46€e HA COOTMHOUIEHUE
CIMPYKMYPHBIX KOMNOHEHNO08 KAPmMogesns u ompuyamesnvHoe
Oelicmeue HA HAKONTIEHUE CYXOTi MACCHL 8 NePEOHAUAILHBLIL NePUOO
pocma. Habnodaemoe nocnedyioujee nonoxcumenvHoe oeticrmeue
TM, Ha meMnbL HAKONIEHUS CYXOTi MACCbL, C6A3AHHOE, 04e8UIHO, CO
CUMyUpyoueli UHMOKCUKayuell pactmumenvHo20 Op2aHu3ma, He
NPUBOOUNIO K CHUINCEHUIO YPOIATHOCMU Kapmogdens.

AHamm3 paboT 110 AYHaMMKe HAKOIUIEHNUSI CYXOJ1 MaCChl, IPOJYKTUBHOCTH
pacTeHui! B ONTUMA/IbHBIX YCIOBUAX IIOYBEHHOII CPefibl M TPV KPUTUYECKOM
COflep>KaHMM TaKMX 3arpsAsHUTeNIeN KaK TsOKeIbIX MeTa/Ibl B 3aBUCUMOCTH
OT 3TaIla OHTOTeHe3a YKa3bIBaeT Ha C1a0yio M3Yy4eHHOCTD U (pparMeHTapHBbIi
XapaKTep VMEIOLINXCS B IUTepaType HAaHHBIX 10 M3y4aeMoil Ipobieme.

[lenblo McCef0BaHNUA ABUIOCH U3ydeHVe AMHAMMKY HaKOIIJIEHVS CYXOil
Macchl U TMPOAYKTMBHOCTU KapTodessi Mpy HOPMAaTbHOM, JOIYCTUMOM M
KPUTUYECKOM COIEp)KaHMN LIMHKA U CBYHIIA B IIOYBE.

VccnepoBanusa nposeneHsl B 2017 romy Ha 3emiax ObiBleil (epMbl
PTA3Y c¢ pacrenmsamu kaprodens, copr Hesckmit. IlouBa ombITHOrO
y4acTKa [epPHOBO-TIOA30MCTasA JIETKOCYITIMHUCTAA, XapaKTepU3YIOIasacs
HUSKUM COJep)KaHMeM TIyMyca, CTaOOKMUCION peakumell Cpefbl, BHICOKUM
copeprkanyeM ¢pocdopa 1 MOBbILIEHHBIM — Ka/lus.

Cxema ompiTa BKIIOYana (DOHOBBIN BapMaHT C BHeCeHMeM Cyabdara
aMMOHUS, IBOJHOTO cynepdocdara 1 XIOPUCTOro Kaans U3 pacyeTa o 6 r
N u P,Os n 91 K20 Ha 1 M Ha asorHo-dpochopHo-kanuitHoM oHe nsydeHo
BnugHMe Zn, BHeceHHoro B Bupe ZnSOs x 7 H,O u Pb - Pb(CH3COO),, B
Jo3ax Ha 1 Kr MOYBBI, NMPEACTABIEHHBIX HA PUCYHKaxX 1-2. IToBTOpHOCTD
OIIBITOB 4-X KpaTHas.

Kak u cnegoBano oxujare, ¢ poctoM Kaprodesns 1 HOBOOOpasoBaHMeM
€ro OpraHOB CBA3aHO IIOCTOSTHHOE VI3MEHEHIUe COOTHOLIEHMII CTPYKTYPHBIX
KOMIIOHEHTOB CYX0il Macchl (puc. 3).
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PucyHok 1. HakornneHue cyxol maccel KriybHel kapmodgherns npu 3a2psi3sHeHuU
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PucyHok 2. HakonneHue cyxol maccbl 60mebl kKapmocherss rnpu 3a2psa3HeHuu
1048bI YUHKOM U C8UHUOM

OtHocuTenpHasA [oMsg GOTBBI B CYXOJ Macce Kaprogess yMeHbIIanach
¢ 53-59% B ¢asy Oyronmsanym fo 18 -25% x dase nserenus. K nepuony
y6OpKM ee 1o/l MPAKTUYECKM He M3MEHsIAch, y KapTodesst He BbISABIEHO
pasIMuMit B COOTHOLIEHUM CTPYKTYPHBIX KOMIIOHEHTOB IO BapMaHTaM
OIIBITA.

VIHrubmpoBaHye HAKOIIEHNSI CYXOJ MacChl KapTO(ereM 110 AeiiCTBIEM
CBMHI[A B MEPBBIl MeCSI BereTanmy CMEHSTIOCh CTUMYIMPYOLINM
a¢deKkTOM ero HaMMeHbIIeN [I03bl B T€YEHME BTOPOTO MeCAIA BEreTalun 1
MHTEHCUBHBIM HapPACTAHVEM CYXOIl MACCHI TIOJ IENICTBIEM BCEX MCIIBITYEMBIX
103 CBMHIIA B TIOC/IEIHNUIT TIEPUOJ, BETETAIINIL.
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PucyHok 3. HakonneHue cyxol maccbl pacmeHusiMu kapmodgbesnsi npu
3a2pA3HEeHUU Mo4Yeb! YUHKOM U CEUHUOM

K koH11y Bereraumnn obiiee KonmdectBo eé 6110 B 1,3 - 1,8 pasa 6onblie,
4yeM Ha (OHOBOM BapuaHTe. 3a 3TOT HEePUOS IPUPOCT CYXOil MaCChl KITyOHeit
coctaBui 35 - 53%, 60TBBI — 37 - 49% ot ob1ero konudectsa. Ha poHOBOM
BapMaHTe Ccyxasd Macca KIyOHell yBenuuyuBanach Ha 9%, 60TBBI CHIDKAIACh
Ha 16%. B TedeHue Bcero mepuopia BereTalyy HauOONbllee HAKOIUICHVE
CYXOJi MacChl OTMeYEHO P Jo3e CBMHIIA 50 MI/KT, HauMeHblee — 200 MI/KT.
YBenuuenue 1o3pl fo 500 MI/KT COIPOBOXKA/IOCh POCTOM CYXOJ Macchl KaK
KIyOHeit, TaK 1 60TBBI.

K coxarnennio, B nuTepaType MMEIOTCs eIHNYHbIE JAHHbIE 110 BIMAHNIO
TsDKenbix MeTa/wioB (TM), B tom umcne Pb, Ha auHamMmky HakorieHus
CYXOll Macchl pacTeHMsAMU. HekoTopble aBTOpbI, OJHAKO, OTMeYaloT, YTO B
HeOOMBIINX KONMMYECTBAX CBUHEL MOXKET OBITb HEOOXOMUMBIM 37IEMEHTOM.
ITpu 3TOM €ro fmeiiCcTBIMe Ha HAKOIUIEHNME CYXO MacChl MOXKET OBITh CBSI3aHO
co MHOruMM (aKTOpaMy, B NEPBYI0 OYePefb, C OKYIBTYPEHHOCTHIO ITIOYBBI
(Bracrok, OunieHKo, 1936; Mokpuesnd u fip., 1973; Munees np., 1989).

HeopHo3HaYHbBI TUTepaTypHbIe aHHBIE, ONMMCHIBAIOIINE TEMIIBI POCTO-
BBIX IIPOLIECCOB B CBA3M C YCTONYMBOCTBIO KynbTyp K TM. OmHa n3 Touex
3peHNs 3aK/II0YAeTCs B TOM, YTO BBIPAOOTKA YCTOYMBOCTM K MeTasIaM
TpebyeT HOIOTHUTEIbHBIX 3aTPaT S9HEPTUY, Y YCTONYMBbIE PACTeHNs UMEIOT
6onee Hu3Kym (Ha 20 - 50%) MPORYKTUBHOCTH, 4eM Heycroitumsele (Ernst,
1976). Bmecte ¢ TeM, ecTb MCCICHOBaHNs, [OKAsbIBAaIOLUe YBelIUYCHUeE
POCTOBBIX IIPOL[ECCOB Y YCTOMUIMBAIX GOPM IO CPABHEHNIO C HEYCTONYMBBIMU
(Broyer, 1972; Stenlid, 1977).

Topaspo 6oree ompefeneHHO MPOSBUIOCH [EICTBYE IIHKA Ha POCT U
pas3BuUTHE pacTEeHUI.
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Haumnas ¢ go3sr 100 MI/KL, IMHK OKasbIBaj MHIMOUpYyIOliee HAeiicTBIUe
Ha HaKOIUIEHME CYXOJl MacChl PacTeHUsAMU Kaprodess B IIepBBII Mecsl]
Beretauyu. Macca knyOHelt Ipyu 3TOM yMmeHbLMnach Ha 23 - 40%; 60TBBI
- 10-27%. Hakonnenue cyxoii Macchl KIyOHeil OT 00Iero ee KommdecTsa
YMeHbIINIOCh Ha 9 - 10%; 60TBbI — 6 - 40%. [lo3a mmHKa 50 MI/KT BbI3bIBaIa
HEKOTOpYI0 CTUMY/IALMI0O pocTa Kaprodens. Ha srom BapuanTe yxe
B OyTOHM3aIMIO CyXas Macca OOTBBI pocTuraa Makcumyma. K dase
LIBETEHV TEMIIBI IPUPOCTA CYXOJl MAaccChl, Kak KIyOHAMMU, Tak U OOTBOIA,
BBIPABHUBA/IMCh U COCTABIIM COOTBETCTBEHHO 64-66% m 10-18% (ma
donoBom BapuanTe 69 u 10%). VickmodyenneM, Kak 1 B ¢pasy OyTOHM3aILu,
SBUICS 2-11 BApMAHT, Ha KOTOPOM IIPMPOCT CYXOJ MacChl KIYOHel COCTaBIUII
76%, a Macca 60TBbI yMeHbIImIach Ha 10%. K ybopke macca kiay6Hell BO
BCeX BapMaHTAX C IMHKOM IIpeBbIlIaza Maccy Ha (OHOBOM BapuaHTe.
MaxkcumanbHas cyXas Macca OTMedeHa B BapMaHTe C 103011 IHKa 100 MI/KT.
[Tpubaska 1o cpaBHeHuIo ¢ poHOM cocTaBmia 18 r/pacrenue uwm 24%. ITpu
3TOM B 3,4 11 5-OM BapMaHTaX IPUPOCT CYXOI Macchl KIyOHel cocTaBui 21 -
23% 1o cpaBHEHUIO € 5-9% B 1 1 2-0M BapuaHTaXx. YBEIMYEHNE JO3bI LIHKA
1o 500 Mr/KT IIOYBBI 0OecIieunBano pocT Cyxoil Macchl 60TBBI B 1,6 pasa o
CPaBHEHUIO ¢ QOHOM.

3HaunTeNnbHble U3MEHEH)s B OOMeHe BelleCTB, BbI3BAaHHbIE LIMHKOM 1
OTpaXKalolljuecss Ha POCTe U PasBUTUM PAacTeHMII ITOKa3aHBbI elle B paboTax
Hemupenko T.T., ITomosoit A.A. (1951); IleitBe A.B. (1956); Muneepa B.I.
(1989); Rosell R.A., Ultrich A. (1964); Ceperun V.B. (2009).

BonbmMHCTBO MTEpaTypHBIX JaHHBIX CBUMETE/IBCTBYIOT O CHIDKEHUM
MPOAYKTUBHOCTH C-X pacTeHUII 110]] BIMAHMEM BbICOKMX KOHLIeHTpanuit TM
(Broyer, 1972; Vigue, 1981; IOgnuuesa u pp., 1990; Stenlid, 1977). Bmecte
C TeM BCTPEYaIOTCsA UCCIeOBAHMA, II0KAa3bIBAIOLINE, YTO PUTOTOKCUYHOCTD
TM B 3HaUUTE/IBHOI CTEIIEHM OIpefe/AeTCsl OMOMIOrMYecKOl IIPMHAIIEK-
HOCTBIO pacTeHMit K TeM 1 uHbIM rpymmam (Kospa u mp., 1979; Jarvis et al.,
1976; Page et al., 1972; Ernst, u ap., 1976). HabmoaemMble ONIO>XKUTENbHBIE
SIBJIEHNSI B MICCTIEOBAHNUY YKa3aHHBIX aBTOPOB OOBSICHSIOTCS, CKOPee BCero,
He OMOIOTNYecKoll HeOOXOAMMOCTBIO TSDKETIBIX METAa/lIOB, & CTUMYIUPYIO-
L[e/l MHTOKCHUKALMEeNl OpraHM3Ma IOJ HEeMCTBUEM MUKPOJO3 ANOBUTHIX
pemecTs (Kabara-ITenguac, ITennnac, 1989).

N3y4as peaknuio KapTodess B franasoHe KOHI[eHTpauii nuHka 50, 100,
300, 500 MI/KT ITOYBBI IMHKA ¥ CBMHI]A Mbl YCTAHOBUJ/IY, YTO YPOKallHOCTb
IPaKTUYeCK) He M3MEH/IaCh IIPM BHECEHUU TSDKEIbIX MeTa/lIoB (TabL. 1).

Tax, mpyu BHeceHMM LMHKAa B IOYBY B gmose 100 MI/KT IOTy4YeHO
TOCTOBEPHOE YBe/lIM4YeHIe ypoxKaitHocTh 4,9 1/ra. JJaxke Ipy O4eHb BHICOKOM
3arpsi3HEHNN MOYBBI IMHKOM YPOXKailHOCTh KapTodesns He CHYDKamach IO

160



CpaBHEHMIO C (POHOBBIM BapMaHTOM. IIpu 3arpssHeHUM IIOYBBI CBUHI[OM
YPOXXallHOCTb KapTodessa Obl1a 160 Bbllle, MO0 OCTaBaIach Ha YPOBHE
doHOBOro BapmaHTa. MakcuMManbHas YPOXKallHOCTb KapTodens OoTMedeHa
IIPY 3arpsAISHEHNUY ITOYBBI CBMHIIOM Ha YpOBHe Ha ypoBHe 100 Mr/KT.

1. BnusiHue 3aepsizHeHusi no4yebl Zn u Pb Ha ypoxaliHocmb Kapmodgberns

YpOoxanHoCTb
BapwvaHTbl onbiTa
T/ra % K KOHTpOto
1. NPK 20,1 100
2. NPK+Zn 50 21,9 109
3. NPK+Zn 100 25,0 124
4. NPK+Zn 300 22,4 111
5. NPK+Zn 500 20,5 102
6. NPK+Pb 50 26,7 133
7. NPK+Pb 100 27,7 138
8. NPK+Pb 300 26,2 130
9. NPK+Pb 500 26,3 131
HCPos Zn 4.5
Pb 4,2

Taxum o6pasom, omeHKa geiictBus TM Ha pacTeHMs: OYeHb C/IOXKHA, T.K.
OHa 3aBUCUT OT MHO)KeCTBa (hakTopoB. OTpuijaTeIbHOE AECTBIUE TSKEIBIX
META/JIOB IIPOABAETCA, B OCHOBHOM, B Hada/lbHBIN Nepuop pocta. [Ipu
OIIpeyie/IeHHOT KOHIIeHTPpaLu, /I KapToderis He pesbliaoeit 300 Mr/Kr,
HaMJ HaOJII0fjaach CTUMY/IALYS HAKOIUICHNUS CYXOJl Macchl IOJ, BIAMSHUEM
T™.
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Junamuka u TpancopManusa fOCTYNHBIX popM a3oTa B mouBe
CaIOBBIX aTrPOLICHO30B IO, BIIAHIIEM MUHEPATbHbIX YE0OpeHmit

Poesa T.A.
®I'BHY BHUVCIIK, Opnosckas obnacmo, 0. Kununa

B nonesvix onvimax c s6710Heil U BUUIHETl U3YUANIOCH BAUSHUE PASHBIX
81008 803pACMAOUUX 003 A30MHBIX U KAZIUUHBIX YO0OpeHuUT
HA KOHUEHMPAUUio U mpanHceopmanyuio MUHepaivHozo a3oma
8 npogusie cepoil 1eCHOL NOUBbL. YCMAHOBIIEHO, YN0 8 ONbitne ¢
A6710Hell cMabunIbHo 6osee 8biICOKULL YPOBeHb MUHEPANTbHOZ0 d30Mma
obecneuusana ammuauHas cenumpa é 0ose 90 ke 0.6./2a.

B onvime c suwHerl k aHanozuuHomy dPdexmy npusoouna 003a
mouesuHvt N120.OcobeHHocmuy mpaHchopmayu MUHepanbHoix
coeduHeHUtl a30ma 8 nousax nod Nu0d08bIMU KYTbIypPaMu
ONpedensInUCcy 2UOPOMEPMUUECKUMU YCTIOBUAMU, NOMPEOHOCMAMU U
nPpednoUmeHUIMU CAMUX KYILIMYD U XUMUUECKUMU 0COOeHHOCMAMU
BHOCUMDLX A30MHbIX yO0OpeHuli. JJo3vl a3omHuvix YO0OpeHuil,
npesviiaroujue no deiicmayrouemy seuecmsy N90 8 monodvLx
€aoax mozym npueooumv K HAKONJIEHUIO 6 BEPXHUX CIOSX NO48bL
U3OLIMOUHBIX KOAUHECINS HUMPAO8 U NOBbIULAMY PUCK NOMePb
asoma npu BLIMbIBAHULU.

B ycnoBuAXx uHTeHCMMKALMM CaJJOBOACTBA, HANPAaBIEHHOTO Ha
yMeHbIIIeHIe pa3Mepa [iepeBbeB, COKpAIlleHNMe CPOKOB BCTYIUIEHUS B
IUIOfOHOLIIEHe, YITIOTHEHNe HACAKIEHMII, 0C000e MeCTO IPUHAJIEKNUT
00ecriedeHNI0 IVIOfIOBBIX PACTEHMIT 7€eMEeHTaMy IUTAaHUA, B TOM YUCTIe
a30TOM, KOTOPBIIl HeOOXOAMM Ha BCeX JTalax >KM3HEHHOrO IMKIa — OT
IIPOPOCTKOB [0 CTAapbIX AepeBbeB. A30THbIE yHOOpEHNMS OFHU M3 CaMBbIX
MCIIOTIb3YEMBIX ¥ B TO K€ BpPeMsI OfHU U3 CaMbIX JJOPOTOCTOSALINX, I03TOMY
IIsT MX SKOHOMMYECKOTO VCIONb30BaHMs M MUHMMM3ALMNU TIOTEPh HEOO-
XOZMMO [eTaIbHOE M3ydeHMe a30THOTO pPEeXMMa IOYBBI CaZOBBIX arpo-
[[eHO30B, B TOM 4MCJIe TIjaTeJIbHasl OLleHKa IIPOL[ecCOB TpaHCcopManmm
coenyHeHMi asora. B Hacrosiiee BpeMsi paboOT, MOCBAILIEHHBIX JAHHOMY
BOIIPOCY, KpaitHe Majo [1, 3].

Ilenp wccrnegoBaHmMit — M3YYUTh B [UMHAMUKE KOHILIEHTPAIMIO MM-
HepasnbHBIX GOpM asora B mpodusie Cepoil TEeCHOI MOYBbI B HACAKIECHMSIX
sI67I0HY U BUILIHM TIPY BHECEHMY PA3HBIX BUJOB a30THBIX YAOOPEHUIL.

OObeKTOM MCCIeflOBaHNs SB/IAIACh Cepasi JIeCHasl CPeSHeCyITIMHUCTAsA
[I0YBA IOJIEBBIX ONBITOB C MOJIOABIMU JiepeBbsiMu s167m0HM copra CuHam
OproBckuit u BuLHM copTta TypreHeska. ONBIT 3a/10KeH B CaJOBOM MacCHBe
OI'bBHY BHUMMCIIK (OpnoBckast 06macTb). Arpoxummdeckue 1moxasarenn
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[OYBBI IIepey; 3akaafKoit ombita B cnoe 0-20 cm: pHKCI-5,4, Hobuy.— 3,4
Mr-3kB/100r, rymyc — 3,7%, mopBinkHbL P2Os — 152 Mr/k1, o6MenHbIT KoO -
120 Mr/Kr.

CxeMbl OIBITOB BK/IIOYAIOT BO3PACTAIOIVE JO3bI a30THBIX U Ka/IMITHBIX
yEoOpeHuil: BapMaHThL OmbITa ¢ si6/oHelt - 1. KonTpons (6e3 ynobpernmuit);
2. N30K40; 3. N60K80; 4. N90K120; BapuaHTh! ombITa ¢ BUIlIHei - 1. KOoHTposib;
2. N30K40; 3. N60Kgo; 4. N9oK120; 5. N120K160. IloBTOpHOCTH OmIBITA
3-X KpaTHas, B BapMaHTe 5 YYETHBIX [epeBbeB. PacHonokeHue He/STHOK
crcTeMaTnyecKoe. YIoOpeHVsl BHOCWINCh PaHO BECHON B BUfie aMMUAYHOII
CeJIUTPBL ¥ XJIOPUCTOTO Kajus B OIBbITe C sI0/IOHel, B BUJie MOYEBUHBI U
cynbgara Kanus — B ONBITE C BUIIHEIL.

CopepxaHue HUTPATHOTO a30Ta OILPENe/I/IOCh IOTEHIIMOMEeTPUYecKi
(TOCT 26488-85), ammmauHoro asora — ¢ peakruBoM Heccnepa (TOCT
26489-85). ITonydyeHHble HaHHBIE 0OpabOTaHBI METOLOM ABYX(aKTOPHOTO
IMCIIEPCYIOHHOTO aHaN3a.

Vccnegosanus nposopuauch B 2017 Tomy, ¢ Mas IO CEeHTAOPD B OIBITE
¢ s16710Hel1, C MIOHA IO aBIYCT — B OIbITe C BUIIHE. ITepuoy ¢ Mast O aBrycTt
XapaKTepu30BaJICs HOPMaTbHBIMY U M30BITOYHBIMY YCTIOBUAMMY YB/IQKHEHN A
(TTK 1,2...1,7), aBryct 6bu1 3acyuutuseiM (I'TK 0,4). Temneparypa Bo3gyxa
meproya Beretaryy Opiia 671M3Ka K CpefHEMHOTOIETHUM 3HAUYEHMSIM.

Habmonenns 3a [UHAMMKOI MIHEPA/IbHOTO a30Ta B [T0YBE HOf s6710He
(tabmuia 1) mokasanmu, 4TO /IS HEY[LOOPEHHOI IOYBBI XapaKTepHO Oosee
BBICOKOE 3HauyeHMe IIOKa3aTelsl B Mae, fjajiee B IEPUOJ C UIOHS IIO aBIYCT
IPOM3OIIO JIBYKpaTHOE YMeHbIeHNUe KOJMMYecTBAa MMHEpPaJTbHOrO a30Ta,
YTO CBA3aHO C MHTEHCUBHBIM IOTPeOIeHIeM PACTeHSIMHA.

1. AuHamuka muHepanbHo2o asoma (2 (N-NH4 + N-NO3), ma/ke) e nouse
516r10He8020 cada rnpu 8HeCeHUU MUHeparbHbIX yoobpeHul (criot 0-20 cm)

g%c;';"; [lo3bl yao6peHuii (chaktop B) Coeamme
oo Ay | Konmpons | Naokao | Neokso | Naokizo A

Maw 22,02 31,57 30,75 62,98 36,82

MioHb 17,48 17,42 65,17 63,56 40,91

Wionb 10,26 12,05 10,48 34,44 16,81

Asryct 9,86 14,37 14,65 41,55 20,06
CeHTs6pb 14,65 15,18 19,30 22,46 17,90
CpegHue B 14,85 18,12 28,03 45,00

HCPosA = 23,32 HCPos5B = 20,86 HCPs5AB = 46,64
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B ceHTs16pe KOHIIEHTpaIlysi MUHEPaIbHBIX (OPM a30Ta yBeIMYM/IACD.
Takas pguHaMMKa ObUIa XapaKTepHa M JyIf YAOOPEHHBIX BapMAaHTOB, 3a
VICK/IIOYEHMEM CaMoOil BBICOKON  JO3bl yHOOpeHWiI, Ije KOHL|eHTpalus
MIHEPAJIIbHOTO a30Ta IIOCTEIEeHHO aflajia K KOHIy BereTaluL.

ITpu oreHKe ypOBHS 006€CIeYeHHOCTH IIOYBBI a30TOM MbI OIIMPA/IUCh Ha
IKaJly, IpeIoKeHHyI0 yueHbIMM 13 KpacHogapa Ilonosoit n coaBTropamun
[2]: HusKmMit ypoBeHb — 10-20 mr/kr, cpegumit ypoBeHb — 20-30 MI/KT,
BBICOKUI ypoBeHb — 30 - 60 MI/KT.

Cor1acHO 3TUM IpaflaliiisM, COflepyKaHMe MUHEPAIbHOIO a30Ta B II0YBE
KOHTPOJIbHOTO BapMaHTa B Mae HaXO[M/IOCh Ha CPEJIHEM YPOBHE, B OCTa/IbHbIE
MecCAILbl — Ha HYU3KOM YPOBHE.

B cmoe 0-20 cm npm BHeceHMM N30 KOHIEHTPALMSA MMUHEPATbHOTO
asoTa JOCTUIZIA BBICOKOTO YPOBHS TOJIBKO B Mae, BHeceHMe N60 IpUBEIo
K YBe/IMYEHMIO IT0Ka3aTesld 0 BLICOKOTO YPOBH: B Mae-utoHe. [Ipy BHecennn
N90 MuHepalbHBII a30T ObUI Ha BBICOKOM YpOBHE C Mas IO aBIYCT, a
B Hipkenexamux cinosax 20-40 u 40-60 cM B Mae U WMIOHE IIOKasaTenb
TeprKajicsl Ha CpeflHEM YPOBHe.

B ombiTe ¢ BuiHel (Tabmuia 2) KOHLEHTpaLus MUHEPAIbHOTO a30Ta
Ha KOHTpose u npu BHeceHuu N30 cHIDKanach OT MIOHA K MIONIO, & 3aTeM
yBenu4muBanach B aBrycre. IIpy BHeceHmu 6ojee BBICOKMX HO3 B croe 0-
20 cM KOHIIEHTpalMs IIOKa3aTe/lsA CHYDKANIACh K KOHIY BeTeTalim.

2. uHamuka MuHepanbHo2o asoma (£ (& (N-NH4 + N-NO3), me/ke) e noyse
8UWHE8020 cada Mpu 8HeCeHUU MUHepasibHbiX y0obpeHul (crioti 0-20 cm)

Cpoku otbopa [lo3bl ynobpeHuii (daktop B) Cpentue
(d)ar:(r-)r%?) A) KoHTponb | N30K40 N60K80 N90K120 N120K160 A
MioHb 21,2 35,2 64,9 50,7 77,7 49,9
Wionb 6,2 10,1 38,4 38,5 81,9 35,0
ABryct 12,2 21,2 17,1 14,6 40,0 21,0
CpepnHue B 13,2 22,2 40,1 34,6 66,5
HCPosA = 24,14 HCPgsB = 31,16  HCPosAB = 53,98

B nouse KOHTPOIBHOTO BapMaHTa COAEpKaHNe MIHEPAIbHOIO a30Ta BO
BCEX C/I0SIX MTOYBBI ObUIO Ha HU3KOM ypoBHe. B croe 0-20 cm peficTBue 103
N30 u N60 610 TakuM ke Kak Ha s67I0He: KOHIIEHTpPALMsA MUHEPaIbHOTO
a30Ta [OCTHUI/IA BBICOKOTO YPOBHSI B Mae 11 Mae-uioHe. B oTnune ot 167101y,
I7ie aMMyauHas1 cemuTpa B fo3e 90 Kr f1.B./Ta oOecIiednBaa BbICOKII YPOBEHb
MUHEepPaIbHOTO a30Ta 0ojiee J/IUTe/IbHOEe BpeMsl — C Masi 10 aBIYCT, B OIIBbITE
C BUIIHE K aHAJIOTMYHOMY 9 (eKTy IpUBOAUIa f03a MOYeBIHbI N120.
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ITpu BHeceHUM MOYeBMHBI B Ho3ax 30 - 90 Kr Mbl HaOMIOfaMU yBeude-
HIJ€ MMHEPAJbHOIO a30Ta B HIDKENEXAIIMX C/I0SX TOAbKO B MIOHE: €ro
cogepxanne B cnoe 20 - 40 cM cTano BBICOKMM, B cnoe 40 - 60 cM - cpegHuM.
Josa moueBmHbI 120 Kr obecreumaa BBICOKMII YpOBEHb IIOKa3aTess Kak
B cnoe 20-40 cM Ha IPOTKEHUM MIOHA-ABIYCTa, Tak U B cinoe 40 - 60 cm
B MIOHE.

B moyBe 060MX OIBITHBIX YYaCTKOB aMMMavHas (opMa asora Ipeoo-
nMajana Haj HuUTpaTHO. Ha KoHTpose copepkaHMe aMMOHMITHOTO a3oTa
B croe noyshl 0 - 60 cM BapbupoBaso B mpefenax 4,0 - 23 MI/KT, HUTPaTHOTO
- 0,03-2,6 mr/kr. IIpy BHeceHMM B IIOYBY IIOf, 6IOHIO BO3PACTAIOIINX
T03 aMMUAYHOV CEeINTPBI, ABJAOLIENICA MCTOYHMKOM KaK aMMOHMITHOI,
TaK ¥ HUTpaTHON (opm asora, HAOMIOHANCSI POCT [OAM HUTPATOB B
IIOYBe U CHIDKEHMe NOMM aMMOHMsA. BHeceHme Hambonbureir Kossr N9O
CIIOCOOCTBOBAJIO CTAOM/IPHOMY YBEIMYECHUIO IO HUTPATHOI OPMBI a30Ta
(Ha 17 - 67%) B 1mo4YBe Ha MPOTSDHKEHUY BCEro Mepuoyia BereTaluu, Ipudém
B MIOJIE U aBIyCT€ B 3TOM BapMaHTe YPOBEHb HUTPATHOIO a30Ta IMPEBBICUII
YPOBEHb aMMMAYHOTO.

MoueB1Ha, BHeCEHHAs IIOJ, BULIHIO, COLEP>KUT a30T B aMUfIHOI dopMe,
KOTOPBIII BOCCTaHaB/IMBaeTCs B IIOYBe MO MOHAa aMMoHuA. OfgHAKO IIpu
BHECEHM! MOYEBMHBI B II0YBe Hab/Ioanach 6ojiee BbICOKAA IO/ HUTPATOB,
4YeM IIPY BHECEHUY CENIUTPDI, B COCTaB KOTOPOJ HUTPAThl BXOAAT MI3HAYa/IbHO.
9TO NMOKAa3bIBaeT, YTO BHECEHHAs MOYEBVHA OblIa OCHOBHBIM CyOCTpaTOM
UL IpoLecca HUTPUPUKALIL.

Hecmotpst Ha 6ormee BBICOKOE COfeprKaHMe aMMOHMITHOTO a30Ta, CO-
[ep>KaHye HUTPATOB ObIIO Oojee AMHAMUYHO MEHSIOMMMCS II0KasaTereM
MIHEPAJIbHOTO a30Ta B ITOYBE.

B mouBe mop s0/OHEN KOHLEHTpaLVsl HUTPATHOTO a30Ta, BO BCEX
BapMaHTaX OIbITa B BEPXHEM CJIO€ IIOYBBI, yBEIMYMBANIach OT Masd K
aBIYCTy M CHIDKalach K CEHTA0p0. JTO IOKA3bIBaeT, YTO HA AMHAMUKY
[AHHOTO IIOKasaTelsl BIMAIOT He TONbKO BHOCKMBIE a30THBIC YHoOpe-
HYSI, HO U MMKPOOMOJIOIMYeCKMe IIPOLeCCHl, TaKMe KaK HUTpUMKALVIA.
B 6omee raybokmx cmosx ObIIO XapaKTepHO HAKOIIEHME HUTPATOB BO
BTOPOJI TIOJIOBMHE IIE€pMOfia BEreTalyyu. Bo BIaKHBIX YCIOBUAX Il€puopa
VICCTIENOBAHNII 3TO CBUJIETEIbCTBYET MPEXK/IE BCETO O BRHIMBIBAHMY HUTPATOB.

JIMHaMMKa HUTPATOB B IOYBE BUIIHEBOI'O CaJla 3HAYMTE/IbHO OT/IMYAIACh
OT JMHAMUKJ HUTPATOB B IIOYBE IOJ sA0JIOHEN, YTO MOXKET ObITb CBSA3aHO
KaK C PaslIMYHBIM XMMJU3MOM BHOCUMBIX YIOOPEHMIT, TaK 1 C BO3SMOXKHBIMI
pasmMuUMAMY U3y4aeMbIX KyIbTYp B IOTpeOIeHMM pasHbIX (opm
MIHEPAJIbHOTO a30Ta.
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B omplTe ¢ BuIIHEN NMpM BHECEHMM aHAJOTMYHBIX IO [EICTBYIOIIEMY
BEIIECTBY 703 a30Ta B Hadyajie INEpMOfia BereTalyy Cofep>KaHue B IOYBE
HUTPATOB OBIIO B 2 - 6 pa3 BbIlle, 4eM B OmbITe ¢ s16/oHet. Ho B manbHeit-
IeM IIPaKkTUYecKM BO BCeX BapuaHTaX HAOMIONANOCh pe3Koe CHIDKEHUe
[I0Ka3aTe/s [0 MUHMMA/IbHBIX 3Ha4eHMil B aBrycre. CTabMIbHO BBICOKOE
cofiepyKaHye HUTPATOB BO BCEX C/IOAX IIOYBBI HAO/IONAIOCH 1PV BHECEHNUN
MOYEeBUHEI B o3e N120.

B pesynbrare IpoBefjeHHBIX UCCIIE[OBAHMII YCTAHOBICHO, YTO 0COOEH-
HOCTM TpaHCOpMAIVM MUHEPAIbHbIX COEJVHEHWII a30Ta B MOYBAX IO
IIIOf{OBBIMM KY/IBTYPaMM ONPENENATCA TUIPOTEPMUYECKUMY YCTOBUAMM,
HOTPeOHOCTAMM M MPEeANOYTEHUSAMM CaMUX KYIBTYP M XUMUYECKVMU
0COOEHHOCTAMI BHOCYMBIX a30THBIX yoOpeHuii. 103l a30THBIX yROOpeHuii,
MIPEBBIIAIONINE IO IEMICTBYIOIEMY BEIECTBY N9O B MOJIOABIX CaflaXx MOTyT
IIPUBOAUTD K HAKOIUICHUIO B BEPXHUX C/IOSIX IIOYBBI M30BITOYHBIX KOTIMIECTB
HUTPATOB J [IOBBILIATh PUCK IIOTEPb a30TA IIPY BHIMbIBAHNIA.
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MuHepann3anus OpraHMYeCKOro BelecTBa U CeKBeCTpanus
yInepoja B JepPHOBO-NOA30/INCTON TerKOCYITTMHICTON MoYBe
MOIEBOTO ONBITA C yROOpeHNAMM

Tynuna A.C.', Haauyxun A.H.?

' Mnecmumym pusuxo-xumuyeckux u 0uonoeuveckux npobiem
nousosedenuss PAH, ITyujuno,
2 Bomo2o0ckast 20cy0apcmeeHHasi MOs04HOXO03ATCN 8eHHAST
akademus, 2. Bonozoa

BBEJEHME

Croco6HOCTD TIOYBHI yAEPXKIUBATh (CEKBECTPUPOBATD) YINIEPOL 3aBUCUT
OT KOJIMYeCTBa U KaueCTBa IIOCTYIAOMINX B Hee OPraHNYeCKUX MaTepUajoB,
CBOJICTB IIOYBBI M KIMMaTH4ecKux ycmosuit. Ha cexkBectpamyio yrieposa
OKa3bIBaeT B/IVHNE IOIOJTHEHNE IIOYBBI 9/IeMeHTaMV MIHEpPaJIbHOTO INTa-
HYSL PacTeHUII, YTO yBeIMYMBACT IPOLYKIMIO OMOMACCHl U IIpeBpallieHye
eé B mHouBeHHOe opraHmyeckoe BemjectBo (IIOB), mostomy mnpumeHe-
HIe ypoOpeHmit MoxkeT crocobcTBoBaTh HakomieHuio I[TOB B cenmbcko-
XO3SJICTBEHHBIX II0YBaX, OCOOCHHO B YMEPEHHOM BJIAXKHOM K/IMMaTe M Ha
OefHBIX II0YBAX JIETKOTO T'PaHYIOMETPUYECKOIO COCTaBa. B OTCyTCTBUE
3p031M OCHOBHOI npuunHoii norepd I1OB sBIAeTcA MuHepanusamnus.

CopepxaHue B IOYBe IIOTEHLMAJIbHO-MMHEPAIN3yeMOro YITIEpona
(CoM), oleHMBaeMOe MeETOLOM OMOKMHETHMYeCKOro (ppaKLMOHMpPOBAHMA,
II03BOJISIET OLEHUTD ITOTePM OPraHMYECKOro BelleCTBa IIPU MUHEpalIN3alnn
M IOYBEHHYI0 smuccuio pamokcyupa yriaepopa (CO2) 3a BereTaryiOHHBIN
IIepyof, CBA3aHHyI0 ¢ MyuHepanusanueii [IOB. Yem 6onbine MuHepanmaye-
MBIl Iy M MUKpOOHas Ouomacca, TeM MeHee ycroiuuso I1IOB u tem 6orbiie
HOTeHIMa/IbHbIE OTEePU YIIEPOJia.

Ilenplo McCenoBaHUA OBUIO ONpENeINTb 3alachl IOTEHINATbHO-
MMHEPANN3yeMOTO 1 YCTOMYMBOIO yriepopa B 0-20cM coe IOYBBI Tpex-
JICTHETO II0JIEBOTO OIBITA U OLCHUTD YITIEPOIHBL OaJaHC B 3aBUCUMOCTHU
OT IIPYMEHEeHN YA00peHuil.

OBBEKTBI M METObI MUCC/IEJOBAHUN

[TouBennble 00pasubl 6bUTM 0TOOpaHbl U3 0-20CM C/IOST JIEPHOBO-
MIOJ30/IMCTON JIETKOCYIIMHUCTON MOYBbI onbITHOrO nons BIMXA umenn
H.B. Bepemarnna nepefp 3ak/IajKoii oeBoro onbiTa B Mae 2015 roga u 4yepes
TPMU TOJa ero IposefieHnA B ceHTAOpe 2017 roma. B 2015 rogy BbIpammBamm
BUKO-OBCSAHYIO CMeCh Ha 3e7I€HYI0 Maccy, B 2015-2016 rr. — osuMyro Iiie-
Huny, B 2017 — A4MeHb ¢ IoficeBOM KiieBepa. BapuanTs! onbita: 1. KonTponn
(6e3 ymobOpemmit); 2. nHaBo3 KPC Ha ommmtounoit mopcTmnke 50 T/ra;
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3. NPK (cnoxxHocMeranHoe a30THO-pocopHO-KammitHoe yrobpenme 15:
15:15 + 7% S Ha ocHOBe cymbdara aMMOHMA, aMMO(doca U XTOPUCTOTO
kamuA); 4. NPK + HaBos; 5. OMY (rpaHynnpoBaHHOe OpraHOMUHEpAIbHOE
ymoOpeHue, cooTHOILIeHe a30Ta; pocopankanus’? : 7 : 8 + MUKPOTEMEHTBI);
6. 4VCTBIN Map.

Hapos BHocwmm B 2015 rofy, a MuHepanbHble yrobpenus n OMY -
€XETOJIHO.

It cpaBHeHMsI ¢ MaXOTHBIMU MOYBaMM ObUTM OTOOpaHBI 0Opasipl U3
0-20 cM c1os mouB 25-7IeTHEN 3a/I€XKI ¥ COCHOBOTO JIeca.

BospymHo-cyxue 0o6pasipl HOYB MHKYyOMpOBaaM B TedeHue 150 cyTok
npu Temneparype 22°C u BrakHocTu 25 Bec. %. KonmndecTBo BbIfIeNA0IET0-
ca u3 nousbl CO: ompefiensaAny eXeJHEBHO B TeueHMe IepBOil Heflenu
9KCIepUMeHTa, 3aTeM — TP, iBa 11 ofuH pa3 B Hexenmto. Konnentpamnuio CO:
B Ta3oBbIX Ipobax m3Mepsmm Ha xpomarorpade Kpucramn JTrokc 4000M.
ITo KyMyITATMBHOMY KOIMYECTBY BBIfENMBIIErocs 3a 150 CyTOK MHKyOanmuu
yraepopa, Bxopsiiero B coctas auoxcyupa (C-COz), paccunThIBANIN BETUYNHY
nyna CnM B IOYBe, a IO KyMyIATUBHOMY mpopyuuposanuio C-CO: 3a
mepBble 14 CyTOK MHKybaumym — copepkaHue yraepoja MUKpOOHOI 6umo-
maccol (CM6) B COOTBETCTBUM C METOIOM OMOKMHETUYECKOTO (PpaKI[MOHN-
poBaHMA. Bbrumcnennsa OpOBOOVIIM METOLOM HEIMHENHONM OLIEHKM IIpO-
rpamMel Statistica 6.0. Koaduiients! ypaBHeHIIT ¢ YpOBHEM 3HAYMMOCTHI
P >0,05 orBepranuce.

CexsecTpaunio yriaepopa B 0-20 cM cl10oe IOYBbI OLEHMBAIU IO
copiep>kaHMIo ycTorruusoro yriepoga (CycT), pacCuMThIBAEMOTO II0 pas3HuIle
MeX[ly cofiepXaHueM ob1iero opranndeckoro yriaepoga (Copr) n Crm.

ITonesoit omplT M OTOOP HOYBEHHBIX IpobO BhimonHeH B BIMXA, a
MabopaTOPHBIN KCIIEPUMEHT, HeOOXOAVMbIE AHAIU3BI Y PACIETHI IIPOBEJIEHBI
B VI®XwuBIIIT PAH.

VccnemoBaHmsa  OCYLIECTBIEHBI COITIACHO [OrOBOPY O Hay4HOM
COTPYIHMYECTBE MEX/Y ABYMS OpPTraHMU3alAMIU.

OBCYJKIEHWE PE3YJIbTAOB

Ilepen Haya/oM IIpOBEJEHMA OIbITA M3ydaeMble YYacTKM Xapak-
TE€PU3OBANINCh IIPUMEPHO PABHBIM COAEP)KAHMEM YIJIEPOJHBIX IIYIOB
(tabm. 1). Yepes Tpu rofa BBIPALMBAHNUSA CETbCKOXO3SICTBEHHDIX KYIBTYD,
BHECEHNA yHOOpeHMit ¥ 0OpabOTKM IOYBBI 3aMETHO YBEIMYMIOCH Kak
abCOMIOTHOE, TAaK ¥ OTHOCKUTE/IbHOE COIep)KaHVe IIOTeHIMaTbHO-MIHepa-
nusyeMoro yriaepoga. Ha BapuaHTe «4mMCTBIN map», He CMOTPsl Ha OTCYT-
CTBME IOCTYIUIEHUs CBEXMX OpPraHMYecKMx MaTepuanos, Crm B 2017 rogy
HE YMEHBIIWJICA IO CpaBHEHUIO ¢ 2015 romom, 9TO yKasblBaeT HA aKTMBHO
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IIPOJO/DKAIOIYIOCS MMHEPaIM3aLI0 IOYBEHHOTO OPTaHMYeCKOTro Bellle-
CTBa, KOTOpas MpUBeJIa K 3HAYUTEbHOMY YMEHBIIEHNIO IIy/Ia YCTONIMBOTO
yrnepopa (-2,8 TC/ra) Ha 9TOM BapyaHTe OIIbITA.

1. CodepxaHue obujezo opzaHu4eckoeao (Copa), momeHyuanbHo-
muHepanusyemozo (Crim) u ycmot4dueozo (Cycm) yenepoda
8 0 - 20 cm crioe roYebl ro/1e8020 orbima, 3anexu u reca

Cnm c Cnm
Mecrto ot6opa Copr, | % yct, | Copr, | % Cycr,
MOYBEHHOTO % ot | T/ra | T/ra % or | T/ra | TIra
obpasua C C
opr opr
Mait 2015 ropa CeHTa6pb 2017 roga
Bes | 185 |32 | 15 |448| 1,84 | 36| 1.7 | 443
= yaobpeHun
5 HaBo3s 1,80 | 3,1 14 | 436 | 190 | 34 | 1,6 | 459
’§ NPK 1,71 33|14 | 414 | 1,78 | 3,8 | 1,7 | 42,8
@ NPK+HaBo3 | 1,90 | 3,2 | 1,5 | 46,0 | 1,94 | 3,7 | 1,8 | 46,7
E oMy 1,89 | 3,2 | 1,5 | 458 | 1,91 40 | 1,9 | 458
Ynctbiinap | 1,82 | 3,2 | 1,4 | 441 1,71 331 14 | 41,3
EcrecTs. 3anexb - - - - 253 | 3,3 | 2,1 61,2
LIeHO3bl Nec - - - - 345 | 47 | 4,0 | 82,2

Hanbornblinee yBennuyeHue ceKBeCTpalyuy yIlepoja 3a TPU TOfa IIPO-
BeJleHMsI OIIBITa OTMEYAeTCsl Ha BapMaHTe C IpUMeHeHMeM HaBosa (+2,3 TC/
ra). B Bapmantax «NPK» n «HaBo3+NPK» Taxke oTMeuyaeTcsl yBenudeHue
copepxanus Cycr (+1,4 u +0,71/ra, COOTBETCTBEHHO).

Buecenre OMY, BbI3bIBast Hambosblilee yBeIMYeHE MIHEPAIN3yeMo-
ro Tyna yIZepofia, He NMPUBOAMIO K HAKOIUIEHMIO YCTOMYMBOTO YINEpofia
B nouse. B Bapmanrax «NPK», «<HaBo3+NPK» n «OMY» MuHepanusyemblit
Iy yraepopa 6bUT OOrblile, a YCTOMYMBBINA MY/ YIZIEPO#a — MeHbIIe, YeM
B BapMaHTe C BHeCEHJEM OJHOTO HaBO3a, YTO OOBSICHAETCS CTUMYINPOBA-
HUEM MUHepaI3alyu a30TOM, BHOCUMBIM B MMHepaibHOI (opMe.

Ha xoHTporne (6e3 BHeceHus: ypoOpeHmit) cekBecTpauus yriaepoia
Jyepes Tpu Tropa CHusmiach Ha 0,5 T/Ta, YTO MOXKeT OBITb OOYCIOBIEHO
HEeJJOCTAaTOYHBIM TIOCTYIUIEHMEM CBEXEro OPraHNYecKOro BellecTBa B
nouBy. Cofep>kaHye yCTOYMBOTO yI/IepOfia B IIOYBE IIO/ICBOIO OIIbITA OBIIO
B 1,4 pasa MeHblle, YyeM B IIOYBe 3aJieXM, M IIPAKTUYECKU BJIBOE
MeHblIlle, YeM B IOYBEe U3-TOf jeca. B MaXOoTHBIX IOYBAX, IO CpaBHe-
HUIO C IIOYBAMM €CTECTBEHHBIX 3KOCHCTEM, CEKBeCTPMPYETCs MeHblIle
YITIepOfia, YTO CBSI3aHO C OTUY)KAEHMEM YacTy PaCTUTENbHOI OMOMacchl 1
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MexaHu4eckumy obpaborkamy 1mousel. C ApPyroit CTOPOHDI, OYBA M3-IIO
Jeca M 3aIeKU COfepKaaa Takxke OOJblile MIHEpPAIN3yeMOro YINEpPOfia,
a 3HAYNT, M3 Heé MOXKeT TepATbCs OOJblile OPTaHMYECKOrO BellecTBa
C IMOKCUJIOM YITIepOza.

Amnanus 6ananca yraepoga (tab1. 2) mokasas, 4To IPUPOCT COfEPIKaHMsA
Copr B I0YBe 3aBICETI HE TOMBKO OT €70 IOCTYIIEHMS C KOPHe-IIO)KHUBHBIMI
ocTaTtkaMy, HOOOYHOI MPOAYKIMel KY/IbTYp ¥ BHOCUMBIMU YAOOpEHUAMHY,
HO U OT MHTEHCUBHOCTM MMHEpaIM3aliui, Ha KOTOPYIO BIMST pasMep
MUKpOOHOro coobuiecta (puc. 1).

2. banaHc yenepoda e rnoyse 3a mpu 200a nposedeHus Moesozo ornbima

Mpuxopa, T C/ra Mpupoct Copr
BapuaHTt
PO Yy cymMmma T/ra % oT npuxoaa
Bes ynobpeHuii 3,0 - 3,0 -0,3 -8
HaBo3s 4,0 3,6 7,6 2,5 33
NPK 4,8 - 4,8 1,8 36
NPK+HaBo3 6,0 3,6 9,6 1,0 10
oMy 5,1 0,6 57 0,5 9
YncTeii nap - - - -2,8 -

MpumeyaHue: PO — pacTutenbHble ocTaTku, Y — HaBo3 u OMY.

1000 -
800 W maii 20150 i
-.E. centabps 2017 r
Z 600 -
‘2
S "
400 - = &k
- - - I =
200 -
0 p
des yn. HABO3 NPK unago3+tNPK  OMY uMcrelii nap 3a1e&bs  Jec

Puc. 1. CodepxaHue MukpobHol 6uomacce! (Cmb6) 8 noyse roseso20 ornsima,
3anexu u neca , me/ka

Tax, B mouBe BapmaHTOB «HaBO3» U «NPK» comepxamoch MeHbIe
MUKpPOOHOII 6110Macchl, OTBETCTBEHHOI 33 MUHEPA/IN3aLNIO, I OCTABATIOCh
6o7IblIIe TTIOCTYNMBIIETO B Heé 3a TPY TOJja YIJIEPOJIa, YeM B BapUAaHTaX «HABO3
+ NPK» n «OMY». HeflocTaTouHOE MOCTYIIJIEHNE CBEXXETO OPraHMYeCcKOro
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BellleCTBa B BapMaHTe 0e3 BHECEHUS YHOOpeHMII M OTCYTCTBUE IIPUXOZHA
OpraHMYecKMX MaTepMasoB B BapuaHTe «4UCTBbIi Hap» IpU TOM, YTO B
comepxanre CMO B IOYBe He YMEHBILIAJIOCh, He CHIDKAIach M CKOPOCTb
MMHepaIu3aLuy, IpUBeo K yobui cofep>xanys Copr B IOUBe.

BbIBO/IbI

JlepHOBO-TIOA30/UCTasA JIETKOCYITIMHUCTAsA II0YBAa II0JIEBOTO OIIBITA
yHep)X1Baaa B YCTONYMBOM COCTOSIHUM (CEeKBECTpMpOBana) B CpefHEM
B 1,4 u 1,8 pasa meHbllle yrimepoga u copepkana B 1,2 n 2,4 pasa MeHblle
NIOTEHLIMA/IbHO-MJ/HEepa/IN3yeMOro yIjiepofia IO CpPaBHEHMIO C IIOYBOI
25-7eTHOEN 3a71e)KU U TTIOYBO M3-TI0]] XBOIHOTO Jieca, COOTBETCTBEHHO.

B Bapmante 6e3 BHeceHus: ygoOpeHuMit M BapuMaHTe «IMUCTBI map» 3a
TP TOfia TIPOBEJEHNs OIBbITa HAO/IOfjanach yObIIb YCTONYMBOTO YIVIEPOK,
" He HaOMIOIAN0OCh YObUIM IIOTEHIMATbHO-MIHEPATN3YEMOTO YIIEpOfa 10
CPaBHEHMIO C VICXO[IHOI ITIOYBOJA.

/I3 BapuaHTOB ¢ BHeCeHMeM yROOpeHNMil HarbOobIas JOIOMTHITeIbHAS
CeKBeCTpalls YIJIEPOfa ¥ HauMeHbIlasg MUHepaau3alys OpraHM4ecKoro
BellleCTBa OTMeUeHa B BapMaHTe «HaBo3». C HABO30M a30T IIOCTYIAeT B IOYBY
B OCHOBHOM B OpraHm4eckoit ¢popme, a jisa 9¢pPeKTUBHONM MUHepaansanum
OPTaHNYECKOTro BelleCTBa HeOOXOMMbI MIHEPaIbHbIE COeVHEeHNS a30Ta.

Pa6ora BbIIIONHEHA B paMKaxX TOCYapCTBEHHOTO 3a/IaHVs
per. NoAAAA - A18 -118013190177-9.
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KanuitHoe cocTossHME KAIITAHOBBIX IIOYB B 3aBUCUMOCTU
OT IINTENHbHOCTU OPOLIEHU VI BO3PACTAIINX 103
Ka/IUIHBIX YR0OpeHnii nox kaprodenn

Mepxyweea M.I., Yoyzynoe JI.]1.

Mucmumym obueti u sxcnepumenmanvroti 6uonozuu CO PAH,
2. Ynan-Yos

Jnumenvroe opouteHue Kaumano8ovlx Cynecuanvix no4eé
3abaiikanvsa npueeno Kk CHUIEHUIO 6a106020 COOEPHCAHUST KATIUS
3a cuem ymeHvuleHUST e20 crmpykmypHoii popmut. Taxoe e
Oeticmeue ommeueHo Npu UCNONIbL308AHUU POHOBBIX yO0OpeHUTE
(NPS) u svicokux 003 K180-360 nood kapmogenv. OmmeueHo, 4mo
Kapmodgenv UHMEHCUBHO NOI0ULAer 8000PACNBOPUMDLLL KANULL, e20
KoHuenmpayust He 0ocmuena 1 me/100 e, dasice npu 6vicoOKUX 003aX.
Io cpasHeHU0 ¢ UCXOOHBIM KOIUHECIE0M 0OMEHHO020 KAUS
6 nouse K KOHUY ONblMA BbISEIIEHO €20 CYyuecmeeHHoe cHuceHue. st
60CCMAHOBIEHUS ONNUMAILHO 00ecne4eHH020 KANUTIH020 COCHOAHUS
KAWmMaHo8vix no4e HyHHO 4epedosarmv Kyavmypvl ¢ Pa3HbIM YPOSHeM
6bIHOCA KATIUSL.

Kanuit urpaer OrpoMHyI0 pONb B PETYIMPOBAHMM IPOIECCOB IIepe-
pacrpefieNieHnsl acCUMIUIATOB MeEX/Y BeTeTaTMBHBIMU M 3alacaroliyIMu
opraHamu kaprodens. IIpu ero HegocraTke y KapTodesisa saMemsAeTcs pocT
U LBeTeHMe, MeHsAeTcs (opMa KYCTa, YMEHbILIAeTCs pasMep KIyOHel, MX
¢dbopMa CTaHOBUTCA YAIVMHEHHOI, CHIDKAeTCs Cofep)kaHue Kpaxmana. Ilo-
CKOJIbKY KaJMil BIVAET Ha OTTOK YIJIEBOJOB U YCIOXKHEHME VX CTPYKTYPBI,
TO HedMIUT KaIMITHOTO MUTAHMS HapyllaeT B IIEPBYI0 O4Yepefb YIICBOZ-
HbIJI MeTabo/MN3M U yXyALIaeT KadecTBO KinybHeit kaprodens (KopuryHos,
2001), OpMBOFUT K OCTAONIEHNI0 YCTONYMBOCTI KYIBTYP K BO3OYIMUTENAM
3a00JIeBaHMIL, KaK B IIePYOJ, POCTa, TaK U Ipy XpaHeHU. OcobeHHO 60/b-
IIoe 3HaueHNe MMeeT O0eCIeYyeHHOCTh KalmeM pacTeHWil Kaprodend B
YCTIOBMAX OpOLIEHMA, KOIZ}A JMHTEHCHBHOCTb €r0 BBIHOCA CYIIECTBEHHO
BO3pACTaeT M 3aIlachl 3TOTO 37€MEHTa B MOYBE CO BPEMEHEM CHIDKAIOTCA.
[ monmep)KaHMsI IUIOKOPOAYS IOYB, MX KaJIMITHOTO (oOHAA M yBenmde-
HISA ypOXKas KapToQeris, ero KauecTBa U COXPAHHOCTH KITyOHel Ipu JIEXKKe
Heo0XOAVIMO IIPUMeHeHMe Ka/IMTHBIX YOO eHuIL.

JOCTYIHOCTb Kanusi PacTeHMSAM 3aBUCUT OT IpeBpalljeHUil ero Io-
IBVDKHBIX 11 HETIOZBIVDKHBIX OPM B II0YBAX, TO €CTh IIPOLIECCOB MOOMIN3AIINI
Y MIMMOOWIN3AMM MUTATeIbHOTO JIEMEHTa. BHIpa)KeHHOCTD STHX IIPOLiec-
COB OIpefiersieTcs psAfoM (aKTOPOB: TUIIOM IIOYBbI, CTEIIEHbIO HACBIIICH-
HOCTHU e€ KajyeM, MMHEPAJIOIMIeCKMM COCTAaBOM, COfiep>KaHMeM WIMUCTON
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¢dpakunm 1 sHepruert CBA3M Kamus ¢ IpaHyIoMeTpudeckuMu Gpakuusmu,
BHeCeHMeM Yo0peHnit, GUKCUPYIOLell CIIOCOOHOCTHIO, @ TAKXKe UX BOJHBIM
pexumoMm (Kononuyk, Hwuxurmua, 2002; fAxmmenko, 2003). B mousax
¢duKcanysa Kaaus OCyLeCTBIAETCS B OCHOBHOM MUHepaIaMu ¢ TabuIbHOI
Kpuctammmdeckoit crpykrypoit (Cepenmua, 2003; Abupyesa, Cokonosa,
2005). YcraHoBNeHa MOCTATOYHO BBICOKas (PUKCHMpYIOMIas CIOCOOHOCTD
KaIlITaHOBBIX II0YB B OTHOLIEHNUV Ka/INHBIX yRoOpeHuii, 1o 44% HeoOMeH-
HO 3aKpeIIAeTcs MOYBOIL.

KamrranoBele mouBsl 3abaiikanbs, HECMOTPsI Ha BBICOKOE BajlOBOE
cofiepyKaHMe KajusA, XapaKTepU3yTCA B OCHOBHOM HU3SKVM M OY€Hb HI3KIM
KO/IMYECTBOM €ro OOMEHHOI (POpMBI, YTO OOYCIOBIEHO OCOOEHHOCTAMU
KaJIMITHOTO COCTOsIHMA. JlMHaMuKa Cofep)KaHusi OOMEHHOTO Kamums B
9TMX IOYBAX BbISABWIA HU3KYKI ero BapmabenbHOCTb, KaK B TedeHNe Be-
reTallJOHHOIO IIepMofa, TaK ¥ 1o ropaM. OCHOBHON NpPUYMHON HeHO-
CTATOYHOTO 06Pa30BaHMsI TOIBIKHO-0OMEHHBIX (OPM KaTus B KAIITAHOBBIX
[0YBAaxX SB/IAETCA HeONMaronpuATHBI BOAHBI pexuM. [lostomy s
KapTodens, KaK KyJIbTYpbl BHICOKOTO BBIHOCA, OCOOCHHO IIPU OPOLICHUM,
He0OXOAMMO BHeCeHe KalTUITHbIX yROOpeHmIL.

Kammituent ¢onp mousbl (mo ITdyenkuHy) IpefcTaBaeH 4YeThIPbMs
B3aMMOCBsI3aHHBIMY (POPMaMI, OCHOBBIBASICh, IPEXK i€ BCETO, Ha IPOYHOCTH
CBSA3M TeX WIN VHBIX TPYIII KaTVOHOB KaJIusA C TIOYBEHHOIT TBepHoil (pasoii:
Ka/Inil BOJOPACTBOPUMBIIL — OOMEHHBIII — HEOOMEHHDII — MIHEPaJIbHOI'O
cKeneTa (CTPYKTYPHBIN).

InurenbHoe opomenue (15 jieT) MaXxoTHOM KalTaHOBOI CYIIeCYaHOI
[IOYBBI I10J] OBOILHBIMY arpoleHo3aMyu 6e3 BHECEHMs KOMIIEHCAIIVIOHHBIX
[03 KaJMilHBIX YHOOPEHNIT JOCTOBEPHO CHM3MIO 3aMachl BalOBOTO Kalus
B KOpPHEOOUTAaeMOM CJI0€ TI0 CPABHEHWIO C L[EIMHHBIM aHanorom (tabm. 1)
3a CYeT yMeHbIIEHMs COfiepXXKaHWUs ero CTPYKTypHoit ¢opmel. VI3BecTHO,
YTO IIPY OPOIIEHMM IPOUCXOOUT MOCTENEHHOE PacTBOPEHNE MIUHEPAsOB,
TU/IPO/IN3 PACIOIOKEHHBIX Ha MX IOBEPXHOCTM COEMHEHMI, BHepeHMe
KaTMOHOB PAaCTBOPA B MEXCI0€BOE IIPOCTPAHCTBO HAOYXAIOIINX MUHEPATIOB,
0COOEHHO B BepXHEM CjI0e IOYBBL. MeXaHM3M paspyLIeHUs MUHEepPanoB
BOJIOJl COCTOMT B yJaJ€eHUMM KaTMOHOB C IIOBEPXHOCTM B MEXKC/IO€BBIX
[IPOMEXYTKax HaOyXamIMX MMUHEpPAaJoB ¥ B OKTadApax M TeTpasppax
MMHEPAJIOB, YTO IPMBOANUT K YMEHBUIEHNIO 3aIIacOB 30JIbHBIX 3/7IEMEHTOB
(JTabener; u ap., 1974). OTHOCUTENTHPHO BBICOKOE COflep)KaHUe Kaausi B
IpaHyIOMeTpUYeCKMX (PaKkIMAX KalITAaHOBBIX II0YB, KpOMe WINCTON,
OIIpefieSIOCh UX OOOTAleHHOCThIO IIO/IEBbIMM Inmaramu. KoamdecTBo
Ka/I1sA IOCTENIEHHO ¥ 3aKOHOMEPHO YMEHBIIA/IOCh OT KPYIIHOTO IecKa K MIIY.
JlnmuTenbHOE OpoleHNe CHU3U/IO KOHIIEHTPAINIO Kajus B MJIe, YTO IPUBEIO
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K yMeHbIlIeH]/IIO O6OI‘aIl[eHHOCTI/I I104YB O6MeHHbIM Kannuem, 4YTO, IIO-
BI/II[I/IMOMY, XapaKTepHO 1A 1I104YB CyXOCTeHHOf/I 30HBbI (MepKymeBa n }Ip,
2008).

1. CodeprxaHue popm kanus (K20) 8 Heopowaembix u opowiaemMbix
KawmaHOo8bIX cyriec4aHbIx ro4yeax

Bopo-

3anachl, pac- 06- | Heo6- | CTpyk-
TOpu30HT, KB;an., Tira TBopy- | MEH- | MeH- Typ- K Heobum.
rnyouta, Yo 0-20 cm o HbIl HbIN HbI K o6
cM (n=5) 0-50 o Mblit .
mr/100 r
LlenuHa

Ad 05 |295:0,15 | 750429 | 35 | 86 | 789 | 27590 | 92
A1 525 | 265:014 | 1920¢69 | 11 | 76 | 67,8 | 25735 | 89

AB 30-40 | 2,57+0,15 t*=2,9 0,6 3,0 271 2539,3 9,0
BCa 50-70 | 3,20%0,17 0,6 6,4 41,9 | 31411 6,5
C 90-100 | 2,95+0,16 0,8 4,8 52,4 | 2895,0 10,9

lMawHs opowaemasn
Anax 025 | 2,36:0,12 | g23:32 | 08 | 107 | 1163 | 22372 | 109
AB  30-40 | 2,500,13 | 168,562 | 06 | 52 | 37,5 | 24607 | 7,2
BCa 50-70 | 3,03:017 | t=25 04 | 68 | 56,0 | 29638 | 82

C  90-100 | 3,01%0,17 04 | 44 | 576 | 29516 | 13,1

Mpumeyanume: * — koadpduumneHT CTologeHTa

BrIpammBaHme KyIbTyp BBICOKOTO BBIHOCA Ka/IMsI B YC/IOBMSIX OPOLIEHUS
IIpUBeNIO, cormacHo rpapanusamM B.H. SIkumenko (2003), mpakTudecku K uc-
TOIEHHOMY KaJIMiTHOMY COCTOSIHMIO IaXOTHOI'O TOPM3OHTA 110 OTHOLIEHUIO
Kueo6m.: Ko6u., 4TO moAgTBepKIaeTcs TakKe CHIDKEHNEM CojepyKaHuA BOMO-
pacTBOpMMOIL GOPMBI 1 YMEHbIIEHNEeM OOMEHHON ¢ ITyOMHOI NMpoduIst
(puc. 1A).

3HauYNMTe/IbHBIE 3aIlachl Kajysl B I0YBAX ¥V AMHAMIYECKOe PaBHOBECUE
MEX[Iy PpasmuuHbIMM ero QopMmMamMy 3aTPyAHAIOT BBIOOP ITOKasaTesel,
XapaKTepU3yIOLINX CIIOCOOHOCTb MOYBBI 00eCIeYnTb KaaUiHOe MUTaHUe
pacrenuit (MuHees, 1999). B Toit iy MHOII CTeIEHM, IIPSIMO MM KOCBEHHO
B IIpoLiecc obecriedeHns pacTeHNiT KajieM BOB/IEKAIOTCs BCe (POPMBbI Kasmusl.
[TosToMy HEBOCIIONHEHME 3a CYeT KaJUIHBIX YHOOpeHWIT HPUBOIUT K
YXYALIEHNIO TUVIOROPOAUS IOYB B OTHOIIEHUY 3TOTO 3/IeMEHTA.

CregyeT OTMETUTb, YTO IIOC/I€ OKOHYAHMA OIBITOB CPOK OpPOIIEHNA
coctasun 20 JIeT, a cofiep)KaHMe BaJIOBOrO KajuA B KOHTPOJIE KAIITAHOBOM
CYIeCYaHOII II0YBBI YMEHBIINIOCH II0 CPAaBHEHMIO € 15 IeTHUM OpOIIeHNeM
(Tabm. 1).
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PucyHok 1. CodepxaHue u pacrnipedeneHue obmeHHo20 K20 (no MadueuHy):
A — 8 HeopowaeMbIx U OpowaeMbIx KauimaHosbix noysax; b — nocne 3-x
iem gHeceHus1 go3pacmarowjux 003 KanulHbix yoobpeHud. Ycr. 0603H.: 1 —
KoHmporsb,; 2 — N120P60S30 — ¢poH; 3 — gpoH + K60; 4 — gpoH + K120, 5 — ¢poH +
K180; 6 — choH + K360

[To HamMM JaHHBIM, HEBHECEHNe KaIMITHBIX yroOpenuit (GoH) cHUSUIO
KO/IN4eCTBO 0OMEHHOT0, HEOOMEHHOTO U CTPYKTYPHOIO KaJlus, B pe3y/IbTaTe
4ero yMeHbLINIOCh cofep>kaHme 1 BanoBoro K.O (tabnm. 2). Bospacranue
pasMepoB 103 KajMsA HOCIe TPeX JIeT ero BHeCeHMs CIIOCOOCTBOBAJIO II0-
BBIIICHUIO COIep>KaHMsI BOZOPACTBOPUMOIL 1 0OMeHHOI opM Kamus, Torga
KaK KOHIIeHTpauusi HeoOMeHHOI (OpMbI JOCTOBEPHO BO3pacTana TONIBKO
ripu BHeceHun K360. Vicmonb3oanue mo3 K180 u K360 cunsmno copepxanme
CTPYKTYPHOTO Ka/Ius, KaK U HeBHeCeHMe KaIUiHbIX yroopenuit. KamuitHoe
COCTOsIHJE TIOYB B KOHTpOJE M OCOOEHHO (POHOBOM BapMaHTe OTHECEHO
K crmaboobecrievyeHHbIM. [locse Tpex /eT BHeCeHNMSA BO3PACTAOLINX [03
Ka/IMIHBIX YHOOpeHWil IIOBBILIANO €ro [0 OITUMAJIbHO OO0eCIeYeHHBIX
rpajaLuii.

Pacnpenenenne 00MeHHOTO KamusA II0 IIOYBEHHOMY IPOQUII0
KAIITAaHOBOI CYIIeCYAHO}l IIOYBBI BBIABWIO, YTO Kauuii ymoOpeHmit
IIpPeNMYIeCTBEHHO 3aKpeIUIAeTcd B IIaXOTHOM ropmsonre (puc. b), duro
HEOIHOKPATHO OTMevasioch paHee (YoyryHos, YoyryHosa, 1999; MepkyuieBa
" ip., 2006). Ha nerkux »xe moyBax Murpanus Kaans Habmogaercs 1o 100 cm
(ITpoxoues, deprorus, 2000).
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2. ColeprkaHue cpopm kanusi (K20) e kawmaHoeol ro4yse (cnoti 0 - 20 cm)
riocrnie 3-x nem eHeceHuUs1 KanuliHbix y0obpeHul nod opowaembili
kapmogberb, me/100 2

5 Bano- | BOAOPAC | 6o | Heob- | Crpyk- | KreoBm./
apuaHT , TBOPU- v ; B
BOMN - HbIN MEHHbIN TYPHbIN Kobwm.
MbIU
Kowtpons | 2000 0,42 85 85,0 19061 10,0
N120P60S30 | 484 0,50 7.4 78,8 1753,3 10,6
— poH
®oH + K60 | 2000 0,56 9.8 80,0 1909,6 8,2
®on + K120 | 2000 0,62 10,2 81,6 1907,6 8,0
®oH + K180 | 1930 0,75 1,5 83,1 1834,6 7,2
®oH + K360 | 1940 0,85 12,6 88,8 18377 7,0
HCPos,
mr/100 1 50 0,04 1.6 3.0 16.2

Bananc xanus mocie 3-X jieT BHECEHUA BO3PACTAIOLINX [103 Ka/IMITHBIX
yEoOpeHuit mpyu BbIpalIyMBaHMy Kaprodens Ha OpOIIAeMON KalITaHOBOI
CymecyaHoli II0OYBe ObLT OTpHUIIATeIbHBIM, KpoMe BapuaHTa K360 (Tabm.
3). VI3BecTHO, 4TO TNpM TOJOXKUTENILHOM OajaHce KanusA IPOUCKXOTUT
HaKoIUIEHNe B II0YBe ero 06MeHHoI! ¢popMbl (SIkmmMenko, 2009). OnHaxo mpu
HO/IOKUTETbHOM OanaHce B BapuaHTe K360 HakomieH1e 0OMEHHOTO Kaius
He TPOM3OLUIO [0 CPABHEHMIO C €r0 MCXOTHBIM KOMM4YecTBOM (Tabm. 3).
ITO CBA3aHO C TeM, YTO IIPY BO3JEIbIBAaHNM KapTo(ess Ha JTerKuX MoYBax
oboramieHre MX OOMEHHBIM KaiueM 3a CYeT MMHEPAJIbHBIX YHEOOpeHMIt
upeT odeHb MepieHHo (ITyxanbckas u ap., 2009). Bo3MoXkHO, 9TO CBA3aHO C
6eccMeHHBIM BO3Jje/IbIBaHNeM KapTodesisi B MOHOKY/IBTYpe.

3. banaHc kanus (K20) u usmeHeHue codepxaHusi €20 0bMeHHoU ¢hopmMbi
8 KawmaHoeoli ro4yee rod opowaemMbiM kKapmodgperiem nocre 3-x 1em eHeceHusi
g8o3pacmarouwux 003 KanuliHbix ydobpeHul, cpedHee 3a mpu 2o0a

B B UnTen- | Copepxanue K20 n

Hs(;:e- H(l;cls- BanaHc, cviB- (no Mauuruny), p(M+p)00T

’ — mr/kr ’
Bapuant K20, K20, |:r//ré ga?;:- ybbinb
Kr/ra Kr/ra o MCXOA- | KOHed- (=), mr/kr
ca, % Hoe Hoe
KoHTpornb 0 128,3 -128,3 0 100 66 -34
N120P60S30 0 | 1396 | —139,6 0 100 62 38
— pOoH

®oH + Keo 60 170,7 | -110,7 35,1 100 39 -61
®oH + K120 120 2041 -84,1 58,8 100 44 -56
®oH + K180 180 234,2 -54,2 76,9 100 53 47
®oH + K360 360 258,4 +101,6 139,3 100 65 -35
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TakuM 006pasoM, [IMTENbHOE OpOIIeHMe KAlITAaHOBBIX CYIeCYaHbIX
IIOYB IIPMBEIO K CHIDKEHMIO BaJIOBOTO COflep)KaHMA Kanusd 3a CYET
YMeHBIIEHNs €ro CTPYKTYpHOil ¢opmbl. Takoe >ke JeiiCTBME OTMEYEHO
pu ucnonb3oBanyuu GoHoBbIx ynobpenuit (NPS) u Boicokux no3 K180-360.
OTtMmeyeHo, 4TO KapTodenb MHTEHCMBHO IIOITIOIAET BOJOPACTBOPYUMBIIL
KaJIuii, ero KoHIeHTpanya He gocturna 1 mr/100 r, jaske mpy BHICOKMX [J03aX.
[To cpaBHEHMIO C MCXOIHBIM KOIMYECTBOM OOMEHHOTO Kamms B IIOYBE K
KOHIIy OIIbITa BBIABIEHO €r0 CYLIECTBEHHOE CHIDKeHMe. [l BoccTaHOBIIE-
HIS ONTUMAIBHO 00€eCIeYeHHOI O KaIMITHOTO COCTOSHMSI KallITAHOBBIX II0YB
HY>KHO 4epefioBaThb KyIbTYPhI C Pa3HBIM YPOBHEM BBIHOCA Ka/NA.
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3aKOHOMEPHOCTH HAaKOIJIEHN yITepoaa 3a/Ie;KHbIMU 3eM/IAMU
1ora MOCKOBCKOII 001acTu

Baesa IO. 1.

®PI'AOY BO «Poccutickuil yHusepcumem 0pyi6vl HAPOO06»,
2. Mockesa

Beepenne. C Hauana 90-x rogmoB XX Beka — Iepuopia CTUXUITHOTO
3a0pacbIBaHNA CEIbCKOXO3ANCTBEHHBIX YIOOMII — YCTOIYMBBIM CTOKOM
CO; armocdeps! ABISIOTCA OBIBIINE TAXOTHBIE 3eM/IN. B HacTosilee BpeMs
UX pO/b B yIIepogHOM OanaHce BecbMa 3HauuTenpbHa [1, 5]. Tak, cormacHo
[7100a7bHBIM  9KCIIEPTHBIM OLIEHKaM, CpefHssl CKOPOCTb HaKOIUICHWs
yIepofa B IOYBAX BCE/ICTBME IepeBOfia IAXOTHBIX 3eMeNb B JIyra Win
JlecHble HacaXKieHus cocrapnser — 33 - 34 r C/m?/rop [7].

Lenb mpencraB/ieHHOrO MCCIEOBAaHUA COCTOUT B OLieHKe M3MEeHeHMIt
cofiepKaHMA YI/Iepofia B CephbIX eCHDBIX I0YBAX B XOJje MX ITOCTarPOreHHOro
Pa3BUTHAL

O06beKTsI U MeTORBI. B kauecTBe 00bEKTOB MCCIeOBaHNS BBIOPAHBI
OpIBIIME TTaxOTHBIE 3eMmu OUBITHO-1I0/IEBOI CTaHIuM VIHCTUTYTa PU3MKO-
XMMUYECKUX U Guonorndeckux npobiaem nousosenennst PAH: mapoBoe more,
3anexu 9, 13, 22 u 37-71eTHEro BO3pacTa, a TAK)Ke BTOPUYHBIN JIMCTBEHHBIN
J1ec 65-7IeTHETO BO3PACTa, SIBJISIOLIMIICS KOHEYHOIT cTafmelt cykieccun [3].

VccnenoBaHusi mpoBefieHbl Ha 6ase abopaToOpuy MOYBEHHBIX IIMKIIOB
asora u yrepopa VHcTuTyta (QU3MKO-XMMMYECKMX M OMOIOrMYecKUX
npobnem mnouBoBenenuss PAH (r. Ilymmuo). Copepxanme obimunx ¢opm
yrnepopa (Cobw) ompenernsiin B mpo6aX, OTOOpaHHBIX METOJOM KOHBepTa
U3 YeThIpex Mo4YBeHHbIX cnoeB (0-5 cm, 5-10 cm, 10-20 cm u 20 - 30 cm),
Ha anemMenTHOM CHNS ananmsarope ¢pupmsr Leco (CIIA) B 2(4)-x kpaTHOI
nosTOpHOCTH. Ha prcyHKax npefcraBieHbl CpelHMe 3HAYE€HUA U BEJIMYMHbI
CTaHZIapTHOI omMOKY Ipy ypoBHe 3HauuMocTu 0,05.

Pesynbrarsi 1 06cyxpmenne. [IpoBeeHHbIe 1CCIETOBAHSI TOKAa3bIBAIOT,
YTO BO BCEX [TOYBAX 3a/IEXKHOTO XPOHOPsifia HanbOIbIle YPOBHIU COflepKa-
Hust 061tero yraepona (Cobiwy) OTMEYAIOTCSI B BEPXHEM 5-TI CAHTYMETPOBOM
cnoe. [Tpu aBY>KeHMY BHUS 110 IPOUIIO COfiepKaHMe YI/IepOofia IOCTEIEHHO
cHmxaercs (puc. 1).

IIpy aTOoM [ HAIIHM XapaKTepHO IUIABHOE CHIDKEHME COTep KaHMA
Co6u c yBenmueHueM riyounst (ot 1,42 + 0,03 % B cmoe 0 - 5em o 1,28 + 0,06 %
B coe 20 - 30 cM). MakcuMaIbHBIe XKe PasIndusa MeXRY CI0SIMUA OTMEYEeHBI
B ITOYBAX I10f] IECHBIM II€HO30M. 3]iech COfiep)KaHMe YITIepofia CHIDKAeTCA B
4,9 pasa.
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PucyHok 1. ColepxaHusi yarepoda 6 MoYeeHHOM rpogpurie

Takass KapTuHa OOYC/IOB/IEHa TeM, 4TO B IPOLlECCe CeNTbCKOXO3SICT-
BEHHOTO JICIIO/Ib30BaHMA II0YBbI IIOfIBEPTAalOTCA MHTEHCHBHONM pacIHallkKe,
B pe3y/bTaTe KOTOPOJ HapyLIaeTCsA LeIOCTHOCTb IIOYBEHHON CTPYKTYPBL
Peskne pasmuuns B comepxkanus Cobuy B JIECHBIX IIOYBaX OOBSICHSIOTCS
aKTMBHO MAYLIMMM IpoleccaMy OMOMOTMYEeCKOll aKKyMY/SIIMM OpraHMu-
YeCKOr0 BeleCTBA B BEPXHEM CJIO€ 3a CUET PA3JIOXKEHMSI TONCTUIKY [3, 4].

Hapsiny ¢ BbllllecKa3aHHBIM HAO/IOAETCS OTYETINBAS TEH/EHIVS POCTa
COflep>KaHMA yI/Iepofia C yBeIMYEHEM BO3pacTa 3ajexeil B BepxHeM 10-Tu
caHTUMeTpoBOM croe (puc. 2). C ryOMHOI faHHask TeHAEHIMs ocabeBaer,
un B cnoe 20 - 30 cM ZOCTOBEpHO 3HAYMMBIX pasnnunii B copepskanue Cobuy
B Pa3/IMYHbIX TOUKAX XPOHOPAA HE OTMEYaeTCs.
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PucyHok 2. ColepxaHue yenepoda 8 3anexHbIX rnoyeax pasfiuyHo2o eospacma
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Hwuskme s3amachl yriaepopa Ha IIalllHe CBA3aHbl C HEBBICOKMM IIO-
CTYIUIEH/EM CBEXEro OpraHMYecKoro BelecTBa B 3Tu mo4BbL. Ilocme
BbIBEIeHNA IIAXOTHBIX CEpbIX JIECHBIX IIOYB U3 CENbCKOXO3AVCTBEHHOTO
0060poTa Ha HUX HauMHAeT Pa3BUBATHCS COPHAs PaCTUTENIbHOCTb, KOTOpPas
CO BpeMeHeM CMEHAeTCHA eCTeCTBEHHBIM 30HAJIbHBIM lieHo3oM. Kak crep-
CTBMe, B IIOYBBI IOCTyIaeT OOJbIe CBEXEr0 OPraHNYeCcKOro Marepuaa
B BUJIe PAaCTUTEIBHOTO 1 KOPHEBOro omnaza. IIpu aToM oT4ysxaeHne 6uomac-
CBI B BUJie yPOXKasi OTCYTCTBYeT. Bce 3TO CIIOCOOCTBYeT HAKOIJIEHUIO YITIe-
poza B OBIBIIEM [TAXOTHOM CIO€, 0COOEHHO B BepxXHell ero yacTu (2, 3, 6, 7].

TaxuM 06pasoM, Ha NpyMepe MOCTATPOTEHHBIX CEPbIX JIECHBIX IIOYB,
[pefCTaBsAIIUX Cco00il  MOC/eNOBaTeNbHblE CTAAUM  €CTECTBEHHOI
CYKIIecCHM Ha OBIBIINX CeIbCKOXO3SVICTBEHHBIX YTOAbAX, IIOKA3aHO, YTO
IepeBOJ; MAXOTHBIX IIOYB B 3a7le)KHbIE 3€M/IM IPUBOAUT K IIPOTPECCUB-
HOMY HaKOIUICHMIO OPraHMYeCKOro YIZIepofa, OCOOEHHO B BepxHeM 10-Tu
CaHTMMETPOBOM CJIO€, M 3aIlyCKaeT CIOKHBIJ IpOliecC BOCCTAHOBJIEHUA
TOYBEHHOTO IUIOOPOAVA.
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IIpupogHO-pecypcHBIl NOTEHINAT YePHO3EMA BhIIIEIOYEHHOI O
M ero paliOHAaJIbHOE UCIO/Ib30BaHIe

Konvuyosa O.M., Koposuna A.I.
Boponesxckuii 2ocyoapcmeeHHbLil azpapHblii yHUSepcumem
umenu umnepamopa Ilempa I, 2. Bopones

IIpedcmasnenvt sxcnepumeHmanvHole 0aHHvle 06 USMeHEeHUU
NPUPOOHO-PecypPCHO20 NOMEHUUATIA HePHOZEMA 6blULETIOUEHHO20 6 X00e
ONIUMENIbHOZ0 CeNlbCKOXO03ATCBEHH020 UCNONIb30BAHUS, B03MONCHOCHb

OUAZHOCMUKU €20 COCTNOSTHUS N0 OUO0N02UHEeCKUM NOKASAMENIM U
YAy HULEHUST Ny MeM XUMU1ECKOT MeUoPpayuu

ITouBa — CIOXKHeIIIas CUCTeMa, OfHUM U3 OCHOBHBIX (YHKIIMOHATbHBIX
KOMIIOHEHTOB KOTOPOJl ABJIAIOTCA HACe/IAIOLNe ee KVBble OPraHU3Mbl, OT
IesATeNbHOCTY KOTOPBIX 3aBUCAT XapaKTep Ml MHTEHCUBHOCTD OMO/IOIMYeCKOTO
KpPYyroBopoTa BellecTB. [Io4Ba — 9TO HPOAYKT COBMECTHOTO BO3JENCTBUS
K/IMIMaTa, XVBBIX OPraHM3MOB (pacTeHMIl, KMBOTHBIX, MUKPOOPraHN3MOB)
Ha IOBEPXHOCTHBbIE CJIOM TOPHBIX HOpof [1]. VIMeHHO ara caoXkHelias
crcTeMa abnoTMIecKnx 1 6nuotudeckux hakropos Gopmupyer duopecypc-
HbIJI [IOTeHIMasI /00071 TOYBBI U BIANMsIET HA ee [IPOM3BOSUTENbHYIO CUTY.
ITo manHbIM YepHMKOBa BEepXHUII C/IOJ IOYBBI COCTOMT M3 MUHEPAIbHOI
cyOcTaHIuu - 0KOIO 93% U OpraHmvecKoro Beijectsa — 7%. B cBoto ouepeps,
OpraHMYecKoe BeIeCTBO BKJIIOYaeT MepPTBOE OpPraHMYecKoe BelecTBO
(85%), xopHu pacrenuit (1%) u spgapon — ocraBummecs 5%. B crpykrypy
snadona BXopsAT OakTepun u akTuHOMMIETa — 50 40%, TpuObI 1 BOZOPOCIN
- 40, no>xgeBble yepBu — 12, mpovas MyukpodayHa — 5 u Me3odayHa — 3% [2].
B 3aBucrMOCTM OT THIIa IOYBBI 1 €€ KYJIbTYPHOTO COCTOSHMS (POpMUpyIOT-
cs1 u cuenuduyecKne KaueCTBEHHbIE U KOMMYECTBEHHbIE MOKaszaTenu Omo-
PeCypcHOro MOTeHIMana IOYBEHHO-OMOTUYECKOTO KOMIUTEKCa, KOTOpble
HPOSB/IAIOTCA B KOJIEOAHUY YMC/IEHHOCTH ¥ CTPYKTYPbI IOYBEHHON OMOTBI
" 0COOEHHO MUKPOOPraHmn3Mos [3].

VuTencuduxanua semiefenusa, B YaCTHOCTM e€ BaKHeNIIas COCTaB-
Has 4acTb — XMMM3alus, CYIECTBEHHO B/IUsAET Ha COBPEMEHHBINI II0YBO-
obpasoBarenbHblit mporecc. CoxpaHeHMe MOYBBI KaK IMIPOM3BOANUTENIBHON
CIJIBI BO3MOYKHO TOJIBKO IIPY OIIpefie/IeHHOM YpOBHE PaBHOBeCUA MeXy eé
OpPraHUYECKON U MUHepajbHON YacTsamu [4]. B HacTosiiee BpemMs B maxort-
HBIX YepPHO3éMaX CHIDKAETCs COJep)KaHMe IOABIDKHBIX dopMm docdopa
M Kamys, HaOIIofaeTcsl Iporpeccupyoliee IMORKUCTEHME ITOYBEHHOTO
pacTBOpa, KOTOpOe 3aKOHOMEPHO YyBelnM4yBaeT [eUIUT KaabLus B
IIOYBEHHOM IIOIVIOLIAOIIEM KOMITIEKce [5].
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Hamm uccnenoBanusa IpoOBOAATCA B YC/IOBUAX CTallIOHAPHOTO IIOJIe-
Boro ombiTa orfena xumusauyyu YHTII «Arporexnonorua» BIAY. Ilousa
— YEpPHO3€M BBIIIETOYEHHDINI CPEIHEMOIHbBI MaJIOTYMYCHBI TSXKEJO-
cyrmuHucTbil: pHeon. 4,84; Hr 7 mr-sxs/100 r noussl; V - 85%; copmepxka-
Hiue rymyca — 4,2%, OOOTrallleHHOCTb YepHO3éMa BBII[ETIOYEHHOIO IO
aKTMBHOCTH KaTanassl, pocdaTassl 1 ypeassl — OefHas.

Kak m3BecTHO, OCHOBY /10001 9KOCUCTEMbI COCTABIACT €€ PacTUTE/Ib-
HOe COOOIIeCTBO, KOTOpPOe OIpefensieT KOMNUeCTBEHHbI ¥ KadeCTBEHHBII
COCTaB BCeX [IPYIMX TPyNIl OpraHu3MoB. VI3sMeHeHMe BU/IOBOTO COCTaBa
PacTUTENBHOrO COO0IIeCTBA CBA3AHO C MEPEXOLOM OT IIONN- K MOHOBWA-
HOMY COCTaBYy arpO3KOCUCTeMBI (IoceB 03uMoii mueHnmbr). CoobiecTBo
3aJIeXXM IIpefiCTaBseT co0o0il IepeXOfHbIl Mepuoy, B BOCCTAHOBIECHUM
€CTeCTBEHHOT0 COO0IIecTBa 110 TUITY BTOPUYHOI cyKueccnu [6].

BupoBoit cOCTaB pacTUTENIPHOIO COOOLIECTBA JIyra LOCTATOYHO Oorat
" pasHOOOpaseH O BUOBOMY COCTaBY, B KOTOPOM JHOMUHUPYIOT KPYIIHbIE
37IaKI: OBCSIHULIA JIYTOBas, KOCTep 6e30CThIlL, MbIpelt o3y 4nii, TuModeeBKa
JIyrOBas; U3 MIKMX 3/1aKOB Haubosee 001/IeH MATINK JIYTOBOIL. JJOCTaTOUYHO
pasHOOOpa3HbI IpefcTaBUTeN OOOOBBIX, [JOMUHAHTAMMU CPENU KOTOPBIX
ABJAIOTCA KjeBep yrosoii u monsyumii. IlpencraBurenyu pasHOTpaBbs
TUNNYHBL [ JIYTOBBIX co0OIiecTB cpenneit momockl ITYUP. B moceBax
IIIEHNIBI KaK COPHbIE PAaCT€HMA B OCHOBHOM BCTPEYAIOTCA: NOAMAapEHHUK
L[ENKUI, 3Be3[YaTKa 37IaKOBMIHAsl, BBIOHOK IIOJIE€BOIL, TpExpebepHIUK
Henaxy4mit, IMKOpuii 00bIKHOBeHHbI. [0 OKpanHaM 1o — roper; ITU4mit.
Bonee 0o6WMIbHBI 9TM pacTeHMs Ha BapuaHTaX C OPraHOMMHEpPAIbHO
cucreMoii ymoOpenmit. Ha MemopupoBaHHOM BapuaHTe [OMMHUPYET
TOIMAPEHHMK LIE€NIKUIL.

B nmpoBoguMBIX HaMIU MCCIENOBAaHUAX YCTAaHOB/IEHO BJIMAHME COCTaBa
aBTOTPOQHOIT TPYIIIBI Ha BUAOBOI U KOTMYECTBEHHBIN COCTAB HACEKOMBIX,
U [pyrux OeCIO3BOHOYHBIX B 9KOCUCTeMaX. BBIABIEHO 3aKOHOMEpHOE
COKpallleHre KaK YNCIEHHOCTM, TaK U oOeqHEHNME BUIOBOTO COCTaBa
HACEKOMBIX MOHOKY/IBTYPbI IAIIHY — [TOCEB O3MMOJ IIIIEHUIbI B CPABHEHNA
C HEKOCUMBIM JIYTOM, IJie TPaBOCTO IpefiCTaB/IeH XOpoIo cpopMupoBaH-
HBIM Pa3HOTPaBHO-KPYIHO3/IAKOBBIM COOOIECTBOM, 00eCIe4MBaIONIIM
npaktudecky 100% mpoexTuBHOe mokpeitve. Hanbonee MHoOrouncieHHoe
COOOIECTBO HACEKOMBIX KaK B KOJIMYECTBEHHOM, TaK M KaueCTBEHHOM
OTHOIIeHNY, CPOPMUPOBANIOCh Ha JIyry. TO pasHOOOpasye COXpaHAETCs
B TeUeHJe BCETO BereTalllOHHOTO IIepuofa.

OcobeHHO pa3HOOOpasHBIM OBUIO COOOLIECTBO HACEKOMBIX B Mae.
Haunbonbiee komudectso — 30 IIT., 3aHUMAY B «YKOCE» pasINuHble MYXU,
JOCTaTOYHO OOMIBHO IIpefCTaBlIeHbl OTPsifibl JJONrOHOCHKOB, MypaBbeB
u Trespix : 12, 10 1 10 1IT. COOTBETCTBEHHO.
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Bce atu nsamenenns OTpa3smINCh Ha COCTOAHUN IIOYBEHHO-0MOTUYECKOTO
KOMIIZIEKCA M13Yy4a€MOr'o Y€PHO3EMA U IIPEX € BCErO HA €T0 KUCJIOTHOCTY, YTO
ITIOKa3aHO pe3ynbTaTaMI Ta67H/IL[bI 1.

1. @u3uKo-xumuveckue ceolicmea YepHo3éma 8bilieriodeHHo20 (8 croe 0- 20 cm)

Buabl akocucTem u oHka Hr S V%
BapuaHTbl OnbiTa mMr-ake/100 r noysbl

Tlyr 6,5 2,7 30 92

MawHs: koHTponb abc. 5,2 5,0 27 85

Opr.cooH — 40 T/ra HaBo3a 5,4 4.5 29 86

Opr.cpoH + N60P60K60 5,0 6,4 26 80

Opr.cooH + gedhekat 281/ra 6,5 2,7 32 92

VI3MeHeHMsT B COCTaBe ¥ COCTOSIHUM [TOYBEHHO-IOI/IOUIAONIET0 KOM-
I/IeKCa TIPVBEIM K M3MEHEHVSIM 1M OMOTIYECKOil COCTaBIAOLIell IOYBEeH-
HBIX peCypcoB, B YacTHOCTY, MMKpOOOIeHO3a U (epMEeHTATHBHOII
aKTMBHOCTIH.

OcHOBY MUKpPOO6OLIeHO3a TI000II 9KOCUCTEMbI COCTABMIAIOT OaKTepuu,
YIC/IEHHOCTb KOTOPbIX gmocturaeT 70%, akTuMHOMMIETBI — okono 30% u
rpubbl. AHTPOIOreHHOE BO3JE/ICTBYE BBI3BIBAET IEPECTPOIKY MUKPOOO-
[[eHO3a, KOTOpas BbIPa)KaeTcs B IepepaclpefelleHNM pPas3IMYHbIX TPYIII
MUKPOOPraHu3MoB (Taom. 2).

2. AKmusHoCmMb MUKpOOp2aHu3Mos (Ha 1 e no4yesbi)

Buabl akocuctem n Baktepun, [pnbbl, AKTUHOMWLETHI,
BapuaHTbl onbiTa MITH WT ThbIC.LUT ThbIC. WT
Tyr 165 11 8
MawHs: koHTponb 43 14 4
Opr. choH 62 12 6
Opr. ¢poH + N60P60K60 56 17 6
Opr. oH + gedbekat 145 10 7

Hanbonee XapakTepHbIM IIOKa3aTelleM OMOMOTMYECKON aKTMBHOCTU
HOYBBI ABIAETCA AKTUBHOCTb LIMPOKO PACHPOCTPAHEHHBIX B IIPMPOfE
bepMeHTOB, 06ecrednBaIOIIMX IPOLIECCHI IPEBPAllleHNs YITIeBOJIOB, a30T- I
docdopcomepKaINX OPraHMYECKUX COeNMHEHNIT. VI3ydeHrne aKTMBHOCTH
aTux QepMeHTOB mokasano (Tabm. 3), 4To HamMeHblueil i ¢docdarassl
OHa ObU/Ia B JIyTOBOM COOOIIeCTBe, YTO yKa3bIBaeT Ha cOaTaHCHPOBAHHOCTD
KpyropopoTa ¢ocdopa 1 cTabUNIbHYI0 00eCIedeHHOCTb MM pPacTeHWi Ha
HPOTSDKEHNMN BCETO MepUOfa BereTalnuu. AKTUBHOCTb KaTaaasbl, HATPOTHUB,
3fech OblTa HaMOONBINEN, YTO YKas3blBaeT HA BBICOKYI MHTEHCHBHOCTD
OKVICITUTE/TbHBIX IPOLIECCOB 1 XKM3HEMIeATEIbHOCTD MOYBEHHBIX OPraHU3MOB.
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3. ®epmeHmamueHas akmugHOCMb YepPHO3EMA 8bILETOYEHHO20 8 PA3TUYHbIX
aKocucmemax (cpedHee 3a mpu eoda uccriedosaHull)

Buabl akocucTEM U docparasa, mMr P20s | Katanasa, cm® O2
BapuaHTbl OnbiTa Ha 1 I NouBbI
Nyr 0,42 8,2
MawHs: kKoHTponb 0,65 4.5
Opr.cooH 0,52 52
Opr.cooH + N60OP60K60 0,59 4,0
Opr.¢ooH + gedekat 0,49 7.4

Ompepenenne akTUBHOCTU ypeasbl IIPOBOAUTCSA IO CKOPOCTU IIOZ-
IIe/TauMBAHNUSA CPefbl 38 CUET PA3/IOXKeHMsI MOYEBMHBI IO aMMuaka. BbisB-
JIEHO, 4YTO AaKTUBHOCTb 3TOro (epMeHTa CBA3aHA CO  CTeleHbI0
OKY/IbTYpeHHOCT! 1ouBbl (Tabn 4). ITo aKTMBHOCTM ypeasbl M3ydYeHHbIE
BapUaHTbl 00pas3yoT CIeRYIOLNI Psifj aKTUBHOCTHL: JIYT < KOHTPOJIb< OPL.
¢don < opr.pou+NPK < opr.pon+nedexart.

4. AKmusHocmb ypeasbl YepHO3eMa 8bIUEeI0HEHHO20 pa3HoU cmeneHu
OKyrbmypeHHocmu (ucxoOHasi pH 5,5, codepxxaHue mo4ye8uUHbI
0,25/50 e noysbl, pecucmpauyusi usmeHeHuUl pH yepes 45 MuH.)

YBenuueHne CKOpOCTb YBEMUYEHMS LLLENOYHOCTH, Yachl
Lieno4yHocTn KOHT- opr. opr.cooH opr.cooH
Ao pH yr ponb coH + NPK + necekat
6,0 - 5 3 25 2
6,5 10 8 55 4 2,8
7,0 15 12 10 7,5 55
7,5 22 18 15 9,5 6
8,0 30 25 20 15 7,5

TakuM o006pasoM, MOHUTOPVHT INPUPOIHO-PECYPCHOTO MOTEHIMaIa
yepHO3eMa BBIIIEeTOYeHHOTO IPUPONHBIX M arpapHBIX 3KOCUCTeM IOKasas
3HAUNTENIbHYIO IIEePeCTPONKYy BCEX €r0 COCTAB/IAKIINX B pe3ynbTaTe
Ce/IbCKOXO3SVICTBEHHON [eATEeIbHOCTU. ODTO OTpasMnoch Ha (pusmko-
XMMUYECKMX CBOJICTBaX M Ha OMOMOrMYeckoil axTtuBHOCTU. Hamm
MCCIeloOBaHMs II0Ka3a/Iu, YTO Ha OMOpeCypPCHBIIT IIOTEHIIMAN arPOIKOCUCTEM
B/IMACT CHIDKEHME BMIOBOTO Pa3HOOOpasue pacTUTENIBHOIO COOOIIeCTBa,
YTO M3MEHseT ¥ APYIMe COCTAB/IAILIVE 9KOCUCTEeMBI. JTO Heu3bexHO,
TaK KaK CebCKOXO3AMCTBEHHOE IPOM3BOACTBO CBS3AHO C MEPEXOfOM OT
MONMMBUIOBOTO COCTaBa PACTUTENbHOTO KOMIOHEHTa K MOHOBH/IOBOMY
CElbCKOXO3SAMCTBEHHBIX KynbTyp. IlosToMy ponb B cOXpaHeHUM U
BOCIIPOM3BOACTBE IUIOJOPOAM TIEPEXOAUT K arpomnpuémMaM, KOTOpbIe
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MICIIO/Ib3YIOTCA B TE€X WMJIM MHBIX YCIOBUAX. B aTom Cl1y4dae IIOKa3aTenemM
COCTOAHMA 6I/IOPCCYPCOB MOJKET CTaTb Q)epMeHTaTI/IBHaH AKTUBHOCTD ITIOYBbI,
B 4YaCTHOCTH, aKTMBHOCTDb KaTajia3bl. B YepHO3€MaxX C HEOTOHACDbIIIEHbIM
KaZTbIIMIEM IIOYBECHHO-IIOIJIOIIAOIIVM KOMIIZIEKCOM HCO6XOJII/IMa XMHNYIECCKaAa
Mennopanm. B kauvectBe MEMMOPAaHTOB MOJXHO MCIIONIb30BAaTb OTXO[bl
IIpON3BOLACTBA, B YaCTHOCTH, I[e(beKaT.
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BiuAaHMe ANNTETbHOTO NPMMEHEHNA YROOpeHUIt
Ha COCTOAHNE IIMHKA B MOYBe

bopucoe B.D.

MI'Y umernu M.B.JlomoHocosa, gﬁafcyﬂbmem no4so8edeHUs

LIVHK WrpaeT BaXXHYI0 pOJb B OONBIIMHCTBE (U3UOTOIMYECKUX MU
OMOXMMUYECKIX TPOLeccoB pacTeHnit. OCHOBHBIM 00BEKTOM, CTY>KallMM
VICTOYHVKOM IMHKAa J/IA PacTeHuil, sBJsAeTcA IouBa. B pmaHHOI paboTe
IIpEfiCaB/I€Hbl Pe3y/NIbTaThl M3Y4YEeHNUs BIAUAHUE JJIUTEBHOTO IPUMEHEHMA
BO3PACTAIONINX [03 MUHEPAIbHbIX YZOOpEHMII Ha COCTOSIHME ILMHKA B
CHCTeMeE ITOYBa-PaCTEHME.

OObeKTaMu UCCIeNOBAHNUI SBJISUIUCh JEPHOBO-IIOM30/IACTAS TSKENIO-
CYIJIMHUCTAS TIOYBA C IJIUTETbHOTO OmbITa JJOMToNpyHOIT arpoXuMmniecKorn
OINBITHOJ CTAaHLIMM M PACTEHMsA IOJCONHEYHMKA. OIBIT IPOBOJUTCA C
BO3PACTAIOLIVMU 103aMU YE0OpeHMIL.

B o6pasumax IOYBBI OHpefe/sANM: aKTYyalbHYI KUCIOTHOCTb — IIO-
TEHLMOMETPUYECKN 110 MeTOy COKONO0BA, IMAPOINTUYECKYIO KUCTIOTHOCTD
1o — Metoxy KamnmeHa, nogBybkHbL pocdop v kammit — no metony Kupcanosa.
Banosoe copepxaHue Zn B IOYBE ONpPEAENs/IN IMUCCUOHHBIM CIIeKTpasb-
HBIM METONOM. B BBITSKKAax M3 IOYB Zn OIpefeNan aTOMHO-abcopouu-
OHHBIM MeTofioM Ha mpubope AAS 30. OmpepeneHne IOTEHIMATbHOI
OydepHOIt CIOCOOHOCTY B OTHOLIEHUM ZNn OCHOBBIBAJIOCH Ha METORVIKE
paspaboranHoii I.B. Mory3oBoit.

Bydepnas crnoco6HocTh (IIFC) ImOYB 1O OTHOMIEHUIO K KaKOMY-INO0
97IeMEHTY ABJAETCS MHTETPAbHOI OIIEHKON €ro MOABIKHOCTM, TaK Kak
OIpefieNAeTcs, C OFHOM CTOPOHBI, 3aIlaCcOM IOABVDKHBIX COEJVHEHMI
97IEMEHTa, C JPYTOfl — KOHIEHTpalyeil 3TOro 37eMEeHTa B IIOYBEHHOM
pactBope. Boimu momydyensl mapamerpbl I[IBC f1s mo4yBbl KOHTPOIBHOTO
BapuaHta u mo4Bbl TpoitHoi no3bl NPK, xak Hambormee KOHTPACTHBIX.
IIBC nousel ¢ BapuantoM BHeceHus 3 NPK, paBmas 15, 6omee yeM B
4 pasa mesbuie IIBC mo4sbl KOHTpO/A, paBHOI 66. B BapuaHTe AmuTeNDb-
HOTO BHeCEeHMsA YoOpeHuii, IOCTyIUIeHHe flaKe HeOONbIINMX KONMNYeCcTB
Zn mpuBefeT K yBEIMYCHMIO COLEPXKAHUIO JOCTYIHBIX pacTeHMsAM (Gopm
97IeMEeHTa, M0 CPaBHEHMIO C BapMAaHTOM KOHTpossA. Pesynmbrarhl ompepene-
HuA [IBC cBuaeTenbcTByIOT O TOM, YTO YBelIM4YeHMe IOfIBYDKHBIX COefIMHe-
HUJI LMHKAa B IOYBe BapuaHTa BHeceHMs 3 NPK Moxer ObITb CBs3aHO
He TONMbKO C TIpollecCaMy BHYTPUIIOYBEHHOTO BBIBETPMBAHMA, HO U
C BO3MOXKHOCTBIO y4acTHS B 3TOM IIpoliecce aTMOC(hEepHbIX IIOCTYILIe-
HUIL S7IEMEHTA.
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B 1menoMm, Mcxoms U3 pe3ynbTaToB, MOXKHO CiellaTh psf BBIBOAOB. [Ipn
[UINTEIbHOM IIPYIMEHEHIY BO3PACTAIOIUX [03 MUHEPATbHBIX YHOOpeHMIt
YBEMIYMBAINUCh TTOKA3aTeMN KUCIOTHOCTY, COAEpKaHNs MOJBIDKHOTO P n
K. IutenpHoe cucTeMaTHdecKoe MpUMeHeHMe MUHEepPaabHbIX yHOOpeHMIt
IIPUBOAV/IO K CHVDKEHUIO BaJIOBOTO COfEpXKaHMA Zn B modse. MaKkcuMasb-
HOe YBelIMYeHUe COTep>KaHM:A IOJBIDKHBIX (OPM 5IeMeHTa HabIofaeTcs
IpY MaKCUMa/JbHOM fl03e BHeceHMs ymoOpeHmil. ComepskaHMe U BBIHOC
7Zn pacTeHUAMM YBEIMYMBAINCh C BO3pAcTaHMEM IIPMMEHAEMbIX [03
ymoOpeHuiL.
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Bnusanue 6monornyecKnx npenapaToB Ha ypoKaii mpoca
B 3aCYLI/INBBIX YCIOBUAX cTeNNHOTo IIoBO/IKbA

Kypaenes [I.10., Apowenxo T.M., Knumosea H.D.
OI'BHY «HUVCX Kzo-Bocmoxa»r, 2. Capamos

BBenenmne

[Ipu HemoCTaTOYHOM IpMMEHEHMM YHOOPUTENIbHBIX PecypcoB M 3a-
CYUIIMBBIX yC/IOBUAX CTENMHOro II0BO/DKBA, MOMydeHME BBICOKMX ypOXKaeB
XOpOIIEro KayecTBa sABJAETCA NPUOPUTETHON 3ajjadyeil arpapHOM HayKu.
[TpumeHeHue OaKTepyaabHBIX IIpelapaToB Ha OCHOBE acCOLMATMBHO
p1306MaIbHOI a30TOGUKCHUPYIOLell MUKPOQIOPDI CTA/IO IINPOKO Paclpo-
CTPaHEHHBIM B CENbCKOM Xo03AlcTBe. IIoMMMO HU3KOM CTOMMOCTM OHM
0071ajal0T LeNbIM PSALOM IONOXXUTEIbHBIX CBOJCTB, Cpey KOTOPBIX
MOXXHO BBIJIE/INTH CAEAYIOIIME: YIyYIIeHMEe PeXMMa a30THOTO NUTaHUA B
IIPUKOPHEBOJT 30He PAcTeHUIl, OKa3aHye pOCTOCTUMYNUpyoliero apdexra
Ha Ky/IbTypHbIe pPacTeHNs, YBeIMYEHUE YCTONUMBOCTU K BO3OYAMUTENAM
6onesnei [1, 3 - 6].

ViccnenoBanus 1mo u3ydeHuio 3¢¢eKTUBHOCTY HpUMEHeHUsT GaKTepu-
a/JIbHBIX IIP€apaTOoB Ha IIOCEBaX IIpoca IIPOBOAATCA COTPYAHUKAMMU
naboparopun miogoponus mous ¢ 2006 roga.

O6'BeKTHI M METOIBI VICCTENOBAHMIT

C 2006 r. maboparopueit mwiogopoaus mous O®IBHY HUIMCX IOro-
Bocroka mpoBopATCcA MCHBITaHKA OaKTepMalIbHBIX IperapaToB Ha OCHOBe
IITAMMOB MUKPOOPTraHU3MOB-[A1a30TPOOB, CIIOCOOHBIX YBEINYMBATD
YPOXKalfHOCTb OCHOBHBIX 3€PHOBBIX KynbTyp Ha 15-20%. IloneBbie onbIThI
ObUIM 3a/I0KeHbl Ha 4YepHO3eMe HOKHOM C IpPOBeleHMEeM IIPeAIOCeBHO
VHOKY/LAIMU OuoIpenaparaMy ceMsH Ipoca. OIBITHBII y4acTOK pacIo-
narancsa Ha nonax HVIVICX KOro-BocToka, Ha CKIOHE 0XKHOV 9KCHO3UIIUN
(1,0-1,5°). IlouyBa: yepHO3eM IOKHBINI CpPeJHEMOIIHBIN, CPeJHETyMYCHBII
TSKENMOCYIIMHUCTDI.  IIOBTOpHOCTD B OIBITE TpeXKpaTHas, pasMmep
OINBITHBIX fHenmsaHOK 158,4 m?. Copr mpoca — Caparosckoe 10. IIpenmect-
BEHHUK IIPOCa — ApOBasA MATKas MIIeHNIa.

B ombiTe B pasHble ropbl u3y4anachb 3QQPeKTUBHOCTb NpPUMEHEHU:A
GakTepuaabHBIX IpenaparoB MwusopuH, Pusoarpun n ®PrnaBobakTepuH,
npepcrasnensix HUY cenbckoxossiicTBeHHOM Mukpo6monoruu (r. ITymr-
kuH). [IpyM py4HO!l WMHOKYIALMY, NpEeABAPUTEIBHO YBIA)XHEHHbIE OT-
CTOABIIENICSI BOZOJ CeMEHa pacchlllali Ha Ope3eHT M  TIATeNIbHO
HepeMeIlVBaIN C HeOOXOAMMBIM KOINYeCTBOM Ipelaparta (/11 3epHOBBIX I
OBOLIHBIX KYIbTYp — 450 T Ha rekTapHylo HOpMY). s 06paboTKM ceMsH
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mpoca pabodyio cMech OT(MIBTPOBBIBAIM depe3 Mapiio. O6paboTaHHbIE
ceMeHa yIIaKOBbIBA/I/ B MEIIIKY 1 BbIBO3WIIN B ITOTIe [i7Is1 II0ceBa. Bee omepanyn
II0 MHOKY/LILMH IPOBOAY/IICH B IIOMEIEHNUY VI B TEHM.

B ombiTe mpuMeHsIach CTAHFAPTHAs TEXHOMOTMS BO3[E/IbIBAHNS
npoca. IToceB ceMsiH mpoca IPOBOFUICS PSJOBBIM CIIOCOO0OM cestnkoit C3-
3,6 ¢ HopMoit BbiceBa 20 kr/ra. B ¢asy kylueHus Ha Bcex BapMaHTax OIIbITA
B cnoe 1mo4BbI 0-40 cM oT6Mpanuch 00pasibl /st ONpeNe/ieHNs CofepKa-
HYSL HUTPAaTHOTO a30Ta (MOHOMeTpudYecKu ¢ peaktusoM Heccrepa mo
T'OCT 26951-86). Yoopka yposkas NpPOBOAWIACH IO HEMSHKAM METOLOM
npsimoro Komb6aitHuposanus (Cammo-500, Cammo-130, Cammno-2010 Teppu-
oH). Tlomy4eHHBle SKCIIepUMEHTAIbHbIC NAaHHbIC MOABEPralich CTATUCTU-
4ecKoif 06pabOTKM METOOM AUCIEPCHOHHOro aHanmmaa o B.A. JlocriexoBy
[2].

O6cyx/eHNe pe3yIbTaToB

Ha mporskeHMm 7 €T MCCHAENOBaHUN TUAPOTEPMUYECKME YCTOBUA
B IIEpMOJ, BET€TallMM IIPOCa C MIOHA IIO aBIyCT 3HAYMTEIbHO OTIMYANCh,
YTO OKas3ajo BJMAHME Ha YPOBEHb €ro IPOAYKTMBHOCTU. B pamkax
IIPOBOJIMIMOTO 3KCIIEPMMEHTA IIPUMMEHEHNE MMHEPATIbHBIX M OPTaHMYECKMX
yEOOpeHMiI He IPEeRyCMaTpPMUBANOCh M COREp)KaHMe HUTPATHOTO as30Ta
B coe 1mouBbl 0 - 40 cM ocTaBanoCh, B OOJIbIIIEll CTEIIeH!, Ha OFHOM YpOBHE
(B cpemueM 12,4 mr/kr).

[IpoBeneHHbIIT aHAIN3 NOTYYEHHbIX yPOXKallHbIX IaHHBIX I10Ka3asl, 4YTO
Ha BCEX BapMaHTaX OIbITA HE3aBVCVMO OT CTIOKVBIINXCA TUIPOTEPMUYIECKNUX
YCIIOBUI B CPeJHEM OTMEYAJIOCh 3HAYUTEbHOE YBENIMYEHIE YPOXKATHOCTH
10 CPaBHEHMIO C KOHTposeM (Tadm. 1).

ITpu sToM Hambosee BBHICOKMMMU IIOKAa3aTeIAMU IIPOAYKTMBHOCTU OT-
JINYANINCh BAapMAHTBl C INpUMMEHEHMeM IIpenaparoB MmusopuH u PnaBo-
OaKTepuH, Ife POCT ypoXkas K KOHTPOJIIO B CPEfHEM IIO OIBITY COCTABIII
19,2%. B cxoxxne no nokasaremo I'TK B mepuop Beretauun mpoca 2007 u
2014 roppl, KOTOpble MOXKHO OXapaKT€pM30BaTh KaK CpeJHe3acyIU/INBBIE,
[IOKa3aTelM YPOXKAHOCTY II0 BapuMaHTaM ObUIM CONOCTaBUMBL Mexpmy
TeM, paBHOLeHHbIe rTokazarenu I'TK 3a VI- VIII mecaust B 2009 u 2015 rr.
COIIPOBOXKIA/IUCh Kap[VHAIbHBIM OT/IMYMEM IIO YPOBHIO NPOLYKTUBHOCTU
[poca, 4YTO OBIIO CBA3aHO C PasIUYMAMM pacIpefie/ieHUs] OCaJKOB B
nepuop Beretauuy. Tak, ecmu B cymMMe 3a uoHb 2009 rofa BbIIazo JNIIb
24,7 MM OCafIKOB, TO 3a 3TOT ke nepuop 2015 rozga — 48,7 MM. ITa pasHuLA
[0 B/aroo0ecreyeHHOCTH COBMana C KPUTUYECKUM MEPUOJOM PasBUTHUS
pacTeHmii mpoca - ¢asoil KylleHWs, 4YTO B 3HAYNUTENBHONM CTeleHU
HOCTY>KMIO IPUYMHON HU3KMX ITOKasareell ypo>KallHOCTM B I€JIOM IIO
BceM BapuaHTaM ombiTa B 2009 rony. To ke camoe oTMeudanoch B 2008 u
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1. YpoxatiHocmb npoca copma Capamosckoe 10 8 onbime ¢ 6akmepuarnbHbiMU
npenapamamu rpu pasmuyHbIX YPo8HSIX yenaxHeHHocmu, ®F6HY HUNCX FKOzo-
Bocmoka (2007-2010, 2014-2015 u 2017 22.)

YpoxanHoCTb, T/ra
Fob! \F/K/?ﬁl BapuaHTt
KoHTpon wr. 7 L. 204 LWT.30
(Mun3opuH) (PusoarpvH) | ®naBobakTepuH)
2007 0,69 1,16 1,84 1,71 1,49
2008 1,10 1,19 1,27 1,36 1,35
2009 0,46 0,67 1,02 0,71 0,95
2010 0,16 0,16 0,23 0,10 0,12
2014 0,61 1,29 1,40 1,43 1,45
2015 0,47 2,53 2,79 2,86 3,13
2017 1,13 1,75 1,88 2,00 1,95
B cpenHem no onbITy 1,25 1,49 1,45 1,49
HCPo, (t/ra) = 0,13

2017 rr., THe, HeCMOTps Ha BbICOKMe 3HadeHusA nokasatend I'TK 3a VI-VIII
MecCALbl, YPOBEHb YPOXKAIHOCTY IIPOCA B OIbIT€ 3HAYMTEIbHO OTINYAJICA.
Hesbicokas mpopgyKTuBHOCTD mpoca B 2008 romy 6bU1a oOyclIoBIeHa TeM,
4TO IOCEB KYyNIbTypbl IPOBOAWICA B TpeTbell JeKaje Masd NPaKTU4eCKU
B CYXyI0 IIOYBY, a 3HaduTe/bHble ocagku (50,3 MM) BbIDAMM auLib 23
nioHA. [lo 3Toro, 3a JBe HeKaabl MIOHSA CyMMa OCaIKOB COCTaBMJIa JIMIIb
7,2 MMm. TeM He MeHee, ITOKasaTe/M YPOXKATHOCTY Ha BCeX BapuaHTa OIbITa
NIpeBbIlIaNN 3HaYeHue KOHTpond. B To ke Bpemsa B 2017 ropy moces mpoca
IPOBOAM/ICS B KOHIIE Masd BO BJIAXHYIO IIOYBY, @ B CyMM€ 3a II€pPBbI€ JIBE
IeKanbl MIOHS BbIMamo 28,3 MM OCafiKOB, YTO G/IarONpUATHO CKasaaoch Ha
ero npopykrtuBHocTu. B 2010 ropy skcTpeManbHO 3acyIIMBbIE yCIOBUA
nepuosia BereTalluyl CeIbCKOXO3AMCTBEHHBIX KY/IBTYp KaK PaHHEro, TaK U
nospHero cpoka cesa (I'TK 3a VI-VIII - 0,16) cranu rmaBHBIM GakToOpoM
IIOBCEMECTHOTO CHIDKEHUA NPOAYKTUBHOCTYM KYIBTYPHBIX PpacTeHUil He
TOJIBKO CTEIHOT 30HbI II0BO/DKbsI, HO U 6ONMBIINMHCTBA pernoHoB Poccum.

ITpu mpoBefeHUM PacyeTOB SKOHOMUYECKON 9((GEeKTUBHOCTU YUYNUTHI-
BaJIach CPeIHsAA CTOMMOCTb OaKTepUaIbHBIX IPEIapaToB, KOTOpast COCTaBUIA
1000 py6./Kr mpu CTOMMOCTM JOPabOTKM J[JOIOMHUTENbHON MPOAYKLIUK
200 py6./T. 3aTpaThl Ha J[OPabOTKY IIOMYYEHHON IIpMOABKM YpoXKas
B OIIBITE COCTABMIN B cpeffHeM 490 - 498 py6./ra. IlomydyeHHble pe3ynbTaThl
IIOKa3a/n, YTO Haubosee BBHICOKMII YCTIOBHO YMCTBIN JOXOJ B CpefHEM IO
rofjaM MCC/IefloBaHMil ObUI MOTyYeH OT NpMMeHeHMs IpernaparoB MusopuH
u OrmaBobaxrepus (puc. 1).
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PucyHok 1. 9koHoMu4eckasi agpcheKmugHOCMb rnpuMeHeHuUss bakmepuarbHbiX
npenapamos 0ns1 UHOKynsayuu cemsiH npoca, FTHY HUNCX KOeo-Bocmoka

BriBopgm1

ITory4eHHbIe pe3y/nbTaThl IOKa3asy, YTO 3PPEeKTUBHOCTD IPYMEHEHNA
OaKTepuaabHBIX MpeIapaToB Ha IOCeBaX IIPOca B 3aCYLUIMBBIX YCIOBIUAX
crennHoro IloBo/DKbA Haxogwlach B 3aBUCUMOCTM OT paclpefeneHus
OCaJIKOB B Ilepuof ero BereTauuu. B cpegHem B mepmop 2007 - 2010 rr.,
a Taxxe B 2014, 2015 u 2017 rogax He3aBUCUMO OT YC/IOBUI YBIa>KHEHUSA
mpubaBKa ypokas K KOHTpPOJIIO Haxopwiach B npepmenax 0,20-0,24 t/ra.
[TpumeHeHMe GaKTepMaNbHBIX MIPEMAPATOB He OKA3a/I0 BIMSHIE HA a30THBII
pexxuM mouBbl. Hambompumii skoHOMMUdYecknit 3gdekT ObUI HOMyUeH OT
IIpUMeHeHus IpenapaToB Musopun 1 PraBobaKTepuH, e yCIOBHO YMUCTBII
JOXOJ cOCTaBUI 654 py6./ra.
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IpynnoBoii cocTaB MuHepanbHbIX pocdaToB YepHO3EMaA
F0>KHOTO IIPY I/INTETbHOM NPUMMEHEeHUY MUHePaTbHbIX
yao6penuii B 3acynummsoM IloBo/mkbe

ITpouvxo B.B.', Spowenxo T.M.?, Knumosa H.dD.?,
Kypaenes [I.1O.?

THITO «Cuna xcusHu», *)OI'BHY « HUMCX FOzo-Bocmokxa»,
2. Capamos

BBenenne

B crenHbix permoHax Poccuy, Kak IIOKasaayM MHOTOYMCIEHHbIE JC-
cnepoBanus, ¢pochopHble YROOpeHNs CIOCOOCTBYIOT CTabuUIM3anun mpo-
n3BojcTBa 3epHa [1 - 3]. OgHako, HauMHAA C JeBAHOCTBIX I'OJJOB IIPOIIIOTO
BeKa BBUJY AMCIapuUTeTa IleH Ha YZOOpEeHUs ¥ 3epPHOBYI0 IPORYKIIMIO,
¢docdopusie ynobpennuss B IIoBO/DKbe MpPaKTUYECKM He MUCIIONB3YIOTCS,
HeCMOTpPsl Ha UX OTPOMHYIO 3HAUMMOCTb. MeX[y TeM eXeTOJHBIN BBIHOC
docdopa ¢ ypoxasMyu MOXKeT OKasaTb CYLIECTBEHHOE HETaTMBHOE BIIMA-
HIe Ha QocdaTHBIN peXXM IOYB. B 9TUX yC/IOBMAX ONpefe/neHue TOIbKO
JIMIIb 3aIaCOB JIOCTYIHBIX A/ pacTeHmii gocdaros, musBaekaeMbix 1%-it
YITIEAMMOHUITHOM BBITSDKKOM (4TO OCYIIECTB/ISETCS B  IIOJABIIAIOLIEM
OOTBIIMHCTBE KPAaTKOCPOYHBIX OIIBITOB) YKe OyheT HefOCTaTOYHbIM. B
CBeTe BBIIIEN3TIOKEHHOI0 0COOYI0 aKTyaJbHOCTb NpKroOperaeT MaydeHue
[peBpalleHnit OTAeNbHBIX Tpymni pocdaroB mous. [IoCKOMBKY peakumm ux
B3aMMOJIEJICTBYA C IOYBOI (B T. 4. peTporpajjaliiisi) MMeIOT OTHOCUTEIBHO
IIPOJIO/DKUTE/IbHbI BpeMeHHOIT Xapakrep [4], TO HOMy4nTh 06 BEKTUBHYIO
KapTMHY IPOUCXOJALINX SBJIEHMI BO3MOXHO TO/NbKO B CTAalMOHapHBIX
OTIBITaX.

Ilenp HacToOsAIiell pabOTBI: M3YYUTb BJVSAHME [JIMTEIBHOTO IpUMEHe-
HUS MUHEPAJbHBIX YHOOpEeHMiI Ha TPYIIOBON COCTaB MUHEPATbHBIX
¢docdaroB yepHO3eMa I0)KHOTO B 3aCyLUUINBOM I10BOIKbe.

OO0BEKTHI 11 METOIBI MCCIENOBAHMII

VccnemoBanua NpOBOAMIN B JITUTENbHOM CTAallIOHAaPHOM OIIBITE C
yRoOpeHusAMM, 3aloKeHHOM B 1969 - 1971 rr. mpod. M.IL. Yy u eé co-
TpyAHMKaMu. OIBIT pasBepHYT Ha TpeX IMOMAX C IOBTOPEHMUAMU BO
BpeMmeHu. B HacTostmee Bpems (2017 1.) Ha HeM 3aBepllieHa BOCbMast POTAIVis
IIECTUIIONIBHOTO ceBooOopoTa. IlepBble YeThIpe poTaluu 9TO OBIT 3€pHO-
[IApOIPOMALIHOI CeBOOOOPOT, a mocme 1992 r., Korga KyKypy3y Ha CHUIIOC
CMEHM/IM Ha MIPOCO, OH CTaJl 3€PHONAPOBBIM CO CAEAYIOLIEN poTalMei: map
YJCTBIN — 03MMasl MILeHNIIa — ApOoBasd MIIeHNIIA — IPOCO — TYMEHDb — OBEC.
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Omnpit pacnonoxen B ®IBHY HMMCX IOro-Bocroka Ha paBHMHHO
- IUIaKOPHOM 3/ieMeHTe arponanpuragTa. ITouBa — 4YepHO3EM IOKHBIIL,
MaJIOTYMYCHBIIl, CPeIHEMOIIHBI, TAKeTOCYIIMHNCTDIL. [Ipu 3akmamke
ombpita B cinoe 0-40 cM comepxanoch: opranmdeckoro yriaepopa (C) -
2,5; obuiero asora — 0,231; BamoBoro ¢ocdopa - 0,119; xamus - 1,60%.
ObecrnedeHHOCTDb MOABIDKHBIM (ocdopom 6bira Huskas (10 - 12 Mr/kr) mo
Maunrmny, 06MeHHBIM KaeM — BbicoKas (300 - 350 MI/Kr), 1eTKOIOCTYITHBIM
azoroM — cpepH:s (40 - 45 mr/xr no Tiopuny-KoHOHOBOIT).

YooOpeHUss B OIBITe BHOCATCA IIOJ OCHOBHYI0 OOpa0OTKy IIOYBBI
(kpoMe Qa30THBIX IIOAKOPMOK O3MMOIl IIeHmipbl). Ha wusydenmm Ha-
XopATCcA 22 BapuMaHTa pasIMYHBIX CUCTeM ypoOpeHuii. B Hacrosmem
COOOLIEHNN PacCMaTPUBAIOTCA Pe3y/IbTaThl 110 TPeM BapUaHTaM, KOTOpbIE
06ecreunBal0T MMHUMANbHYIO (Bap. 6), CpemHIO0 (Bap. 9) M BBICOKYIO
(Bap. 1la) HaCbILIEHHOCTY CEBOOOOPOTA MUHEPATBHBIMU YEOOPEHIIMI.
OmnbIT MPOBOANUTCA € coOofieHreM OOLenpUHATEIX MeToamk [5]. Ompe-
meneHye (PpaKkLMOHHOIO COCTaBa MUHepalbHBIX (ochaToB IPOBORUIU
no Yanry -/I>xexcony [6].

O6cy>KkaeHne pe3ynbTaToB

PacueTnl mokasanu, 4to 3a 48 jeT HabIIOfleHMIT C ypoXaeM OCHOBHOII
U TOOOYHON NPORYKIMM U3 YepHOo3eMa I0KHOro ocdopa oT4y>Xaanoch
60Jblile, YeM ero BHOCYIN C MYHEepPaTbHbIMY yo0pernsamu (Tab. 1).

HecmoTpst Ha cTONb BBICOKME TTOKasareay BbiHOCA Gocdopa U3 MOUBbI,
3arachl BajoBbIX (JOPM ITOTO 37IEMEHTA B [I0YBE KOHTPOIBHOTO BapyMaHTa
He IMpeTepIieNny KaKUX-T1M060 M3MEHEHWIT, YTO OOYCIOBIEHO IOIOTHEHUEM
ero 3aracoB IOC/Ie MMUHepaau3alyy OpraHN4ecKkoro BeriecTBa. JJOBOIbHO

1. ismeHeHue 3anacos 8ari08020 ¢hocchopa, cymma MuUHeparsbHbIX yoobpeHul u
8bIHOC (hochopa 3a s0ceMb pomayuli LecmurnosibHO20 cegaoobopoma

CopepxaHue
BanoBoro gocdopa BHeceHo, kr/ra BoiHoc PO, kr/ra
Bapu- B croe 0 - 40 cm, %
ant | potauus VIl potauus

(1974 1) (2016 1) cymma 3a 48 net cymma 3a 48 net

1. 0,129 0,120 KoHTponb 748,9

0,129 0,131 N710P650K360 984,3

0,128 0,132 N1350P710K390 1085,5

11a. 0,127 0,128 N2450P1000K350 1005,4
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CTabVJIbHBIM OBLIO COfepyKaHMe BaJIOBOT0o pocdopa 1 Ipy CUCTEMATUIeCKOM
IpUMEHEHUN MUHEPaIbHBIX YRoOpeHnit. VI 9To IIpu TOM, YTO CpeHer0f0B Ol
BBIHOC JJAaHHOTO 37IeMeHTa Konebascs B npenenax 20,5 - 22,6 kr/ra (Bap. 6, 9).

CopeprkaHne JOCTYIHBIX I pacTeHnii pocdaroB uepHO3EMA I0>KHOTO
3aBJCAT HE TOJNBKO OT IoTpebneHnsa ¢ocdopa Kyaprypamy ceBooOOpoTa,
HO M XapakTepa IOIJIOLIeHNUA PacTBOPUMBIX GocdaroB MOYBOI, IJIABHBIM
00pa3oM ero MUHepaIbHBIX COeMHeHN |3, 4].

Hammy HaGmiofeHMs IOKasamu, 4TO 3a IEPUON OT 3aKIafKU CTa-
L[IOHAPHOTO OIBITA [IO TPeTbell POTALMM CUCTeMaTN4ecKoe IpMMeHeHue
MIHEpaIbHBIX VHOOpeHMiT Ha Bap. lla He MOBMMANO Ha COfep)KaHue
poIxnocBsizaHHbIX (ocdaros (1-s1 ¢paxums). 3aTo B yHoOpeHHOI MOYBe
HEe3HAYUTEbHO CHU3MIOCHh KOMMIeCTBO amoMo-docdaros (2-s1 dpakius) u
xerne3o-docdaros (3-1 Pppaxumsa). Cymma MuHepanbHbIX GochaToB B 3TON
POTALUM IIOf BIIMSHYEM YIOOpeHMII IpaKTIIeCK/ He M3MeHmnach (Tao. 2).

HaumHasg c d4eTBepTOii poTanuyM B IIOYBE CTALMOHAPHOIO OIBITA
OTMeYeHO CHIDKeHMe BceX (pakiuit MuHepanbHbIX ¢pocdaros, a ux cymma
yMeHbIIMIACh Ha Bap. 1 Ha 35%, a Ha Bap. 11a — Ha 19% 1o oTHOWIEHMIO K
UICXOJJHOMY cofiepkaHuio. B mocnenyrommit nepuop (5-8 poranum) cymma
MMHepanbHbIX (ochaToB HaXOAWIACh NPAKTUYECKM Ha ONHOM YpPOBHE,
HO IIpU 3TOM MeHsUICA MX (PaKIVOHHBI cocTaB. B mepBylo ouepenpb
IIPONCXOAUTIO YBenudeHne pocdaTos 2-it 1 3-it ppaxiuil.

B cpemnem 3a 48 yeT HaOMIOZEHMII YCTAHOB/IEHO, YTO CyMMa aKTUB-
HBIX MMHepanbHbIX (ocdaToB, ompepenseMbix no Yanry-II>kekcoHy, o
BapyaHTaM OIIBITOB M3MEHM/IACh He3HauMTenbHO. Kak BUAHO 13 TabGnMMIibl
2, pasmmuMA MEXKHY BapUMaHTaMM IO CyMMe MUHepalbHBIX (ocdaros
He npessimanu 7,5%. Ho 4ro kacaercst otfenbHBIX (pakiuii, TO 37ech
IIPOM3OIIIA OIpefe/ieHHas Tpancopmanus. IIpex/e Bcero, Moy, BAUSHNAEM
MJHEepaIbHBIX YHOOpeHMil, BHOCUMBIX B CpefHMX (Bap. 9) M IOBBILIEHHBIX
(Bap. 11a) mosax pesko Bo3pocmu (Ha 36-54% Bblllle, 4eM B HeyZOOpEeHHOI
noyse) 3anacbl (GocdaroB BTOPOI TPYIILI, SABIAOLIMECT OMVDKANIINIM
pesepBoM docdopa A nuraHns pacTeHuit [6].

OTMe4eHO TaKkKe M CYILIeCTBEHHOe yBendeHre (Ha 69% BblIe IO
CPaBHEHUIO C KOHTPOJIeM) Xxene30¢pocdaros (TpeThs IPyIIIa) Ha BapuaHTe 9.

Yr1o KacaeTCss MMHMMAIbHOM CUCTeMBl yHobpenuit (Bap. 6), TO
IIepUOAMYeCcKOe BHECeHNEe B TTOUYBY HebonbIunx f03 pocdopa B cpenHeM 3a
48 et He MOBNMUANO KaK Ha OOIYI0 CyMMY MMHepanbHbIX ¢pocdaros, Tak u
Ha VX OTZe/IbHbIC QPaKIVIL.
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2. MuHreparnbHbIl cocmas ghocghamos 1o HaHay-[DkeKcoHy (Mo pomayusim)
8 croe noysbl 0 - 40 cM (8 yuciumere me/ke, 8 3HameHamesne % om CyMMbi)

Bapu- c;zgm;e P-Al, Ca P-Fe P-Ca
anT 14 NH,Cl 02,5H NH,F | 0,14 NaOH | 0,5+ H,SO, Cymma
1 rpynna rpynna 3 rpynna 4 rpynna
Il poraums (B | n |l poTtaumun He onpepensancs)

1 0,53/0,7 5,26/7,4 4,61/6,6 | 60,37/85,3 | 70,79/100
11a 0,51/0,8 3,66/5,5 3,86/5,8 58,29/87,9 | 66,33/100
IV potauuns
1 0,20/0,4 3,70/8,2 0,90/2,0 | 40,40/89,4 | 45,20/100
11a 0,30/0,6 7,10/13,3 4,50/8,4 | 41,60/77,7 | 53,50/100
V potaums
1 1,16/2,3 cn. 8,65/17,4 | 40,00/80,3 | 49,81/100
6 0,65/1,3 2,47/4,9 4,30/8,4 | 43,50/85,4 | 50,92/100
9 0,60/1,4 4,30/10,0 4,20/9,7 34,02/78,9 | 43,12/100
11a 0,48/1,1 3,96/9,4 3,05/7,3 34,56/82,2 | 42,06/100
VI potaums
1 0,31/0,8 3,79/8,7 2,91/6,7 | 36,25/83,8 | 43,26/100
11a 0,49/1,0 2,55/5,0 6,30/12,2 | 42,08/81,8 | 51,43/100
VIl potauus
1 0,18/0,4 2,86/7,2 1,80/4,5 | 34,73/87,9 | 39,52/100
6 0,10/0,3 4,03/10,6 1,02/2,7 | 32,87/86,4 | 38,03/100
9 0,40/0,9 4,26/9,9 3,12/7,2 35,49/82,0 | 43,31/100
11a 0,51/1,2 5,86/14,2 1,70/4,1 33,43/80,5 | 41,51/100
VIl potauus
1 0,65/1,8 2,09/5,6 0,57/1,5 34,19/91,1 | 37,50/100
6 0,27/0,6 2,86/6,7 1,72/4,0 38,25/88,7 | 43,10/100
9 1,23/1,9 3,45/5,5 9,07/14,3 | 49,62/78,3 | 63,37/100
11a 0,28/0,5 4,05/7,7 Ccn. 48,43/91,8 | 52,76/100
CpepnHee
1 0,47/1,0 2,95/6,2 3,24/6,8 | 40,99/86,0 | 47,65/100
6 0,34/0,8 3,12/7,1 2,35/5,3 38,21/86,8 | 44,02/100
9 0,74/0,5 4,00/8,0 5,46/10,9 | 39,7/79,6 49,91/100
11a 0,43/0,9 4,53/8,8 3,24/6,3 | 43,07/84,0 | 51,27/100
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BriBosl

Ha yepnoséme 1xHOM IIpaBobepexnsi CapaTtoBCKoit 06macTi cpenHe-
rofoBOII BBIHOC ¢ocdopa B 3epHONAPOBOM CeBOOOOPOTE KOTEOANCss OT
15,6 (HeypobpeHHBIT KOHTpONIb) o 20,5-22,6 KT Ha 1 ra ceBOOOOPOTHOI!
WIoWaay Ha yHOOpeHHBIX BapuaHTax. JUTeIbHOE HpPUMEHEHUE MIU-
HepalbHBIX YHOOpEeHNIT B HU3KUX, CPEHNX ¥ BBICOKMX HO3aX IIPM 9TOM He
OKa3aJI0 CYIIeCTBEHHOTO BJIMAHMA Ha 3amackl BanoBoro ¢ocdopa B coe
ouBbI 0 -40 cm. PacyeT ycpeHeHHBIX IOKasaTeseil 3a 48 yietT HabmOEeHNI
IIOKa3aJ, 4TO MMHepajbHble YHOOpeHMs He OKasamu CYILeCTBEHHOTO
BIVMAHMA Ha CyMMY MMHepalbHBIX (ocdaros, ompependeMbix 1o YaHry-
Ixexcony. Ho mpu atom Bospocno (Ha 36 -54%) xomndecTBo ¢ocdaros
BTOPOJI TPYIIIBI, KOTOPbIe SABAITCA OmpKaiumM pesepsoM GochopHOTo
NUTaHNUA PacTeHUI.
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9 PekTNBHOCTD NPUMeHEeHNA OOPHBIX yHOOpeHMiT
noj, caxapHyio cBekny (Beta Vulgaris L. Var. Sacharifera Alef.)
Ha Pa3INYHBIX THIIAX IIOYB

Apucmapxoe A.H., AAxoeneea T.A.

Bcepoccuiickuii Hay4HO-uccne006amenbckuti UHCHUMYm
azpoxumuu umenu . H.IIpasnuwrukosa, 2. Mockea

BBemenne

ITpy  BO3pEENBIBaHMM CaXapHOM CBEK/Ibl MMEKITCA CyLleCTBEHHbIE
pesepBbl MOBBIIEHNA €€ MPORYKTMBHOCTU. K MX 4mCIy clnemyer oTHeCTH
OpraHM3aLMI0 HayYHO 00OCHOBAHHOIO IPMMEHEHVsI OOPHBIX YHOOpeHuiT B
KomItekce ¢ TpagunyoHHbMu (NPK). bonbiroit rmracT skcriepyMeHTanbHBIX
VICCTIE[OBAaHMII 110 JAaHHOMY BOIIPOCY HAKOIUIH B arpoOXUMMCIyXOe I
pasmuynbix HVM. Opnako, mopoit OH NIPOTMBOPEYMB, HEOCTATOYHO
06001IE€H 1 IPOAHANTN3MPOBAH, OCOOEHHO B YacTM IPMOPUTETHOCTH CIIO-
co00B IpyuMeHeHNs 60pa ¥ VX BIIVAHNA HA YPOXKall ¥ KA4eCTBO PO YKLV

Lenv pabomuvi: oreHUTH 3PPEKTUBHOCTD PasHBIX CIOCOOOB MpyMeHe-
HMA OOPHBIX YAOOpeHMii IO CaXapHYyl0 CBEKITY B OCHOBHBIX 30HaX eé
BO3/l€/IbIBaHMA.

MeToaunka

VccnenoBanust IpOBOAWIM IIyTeM OOOOILIEHVS 9KCIIepUMEHTaIbHBIX
JAHHBIX, IIOTYYEHHBIX B MAaCCOBBIX KpPaTKOCPOYHBIX IIOJIEBBIX OIIBITAX
arpOXMMC/TY>KObI, HayYHO-MCCIeOBATeIbCKUX YIPEKIECHNIT M MaTepUaIoB,
ONYO/IMKOBAHHBIX B OTKpBITON medyaty (MoHOrpaduy, COOPHUKH, CTaTbu
B XKypHaJax) 3a 3 IOCTeTHMX HecATHIeTHA. B pesynbraTe mccnenoBaHmit
cosaHa 6asa MAaHHBIX IIOJIEBBIX OIBITOB IO 9()(EKTUBHOCTU pPa3IMIHBIX
CII0CO00B IpYMEHEHUs GOPHBIX MUKPOYHOOpPEHNUII IO M3y4aeMylo Kyb-
TYpY: II0 OCHOBHOMY €II0CO6Y (B MOUYBY) — 250 ONBITO-7IET HAOMIOEHMIL, IO
HEKOPHEBBIM IIOIKOPMKaM — 0KoJ1o 100, 1o pennoceBHOI o6paborke — 110.

Pe3ynbraTsl 1 ux o0CyKaeHue

1. 9 PexTUBHOCTD OCHOBHOTO CIIOCOOA BHECEHVsI OOPHBIX YHOOpeHMit
(B mouBy). Pesynbrarel mccnemoBaHUil 1O oneHKe 3¢ (eKTMBHOCTU
OCHOBHOTO (BHEeCeHUe B IIOYBY) CIOCO0A IIpUMEHEHNs OOPHBIX YHOOpeHMI
CBUMIETENIbCTBYIOT O IPOM3BOACTBEHHO 3HAYMMBIX INPUOABKaX ypoOXKas
CaxapHOI CBEKJIbl: Ha JepPHOBO-IIO/[30/IMCTHIX IIOYBAX — OT 16 10 75 11/ra, Ha
CepbIX IeCHBIX — OT 20 710 61, Ha ONIOAI30/IEHHBIX YepHO3eMax — oT 10 o 60, Ha
JIyTOBO-4ePHO3eMHBIX I0YBaX — OT 14 10 70, Ha YepHO3eMax BBIIIe/IOYEeHHbBIX
- or 10 o 62, Ha OOBIKHOBEHHBIX U TUIIMYHBIX YepHO3eMax — oT 20 mo
82 1 Ha KalITaHOBBIX IIOYBAX IpM opolleHUM - oT 26 mo 70 u/ra. Cpenn
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arpoXuMMYecKux (GpakTopoB, BIVAIIIVX Ha HOBbIeHNE 3((EKTUBHOCTU
npuMeHeHus 6opa Ha done NPK mox caxapHyio cBek1y Hambomee 4eTKO
IPOCIEKMBAIOTCA TaKMe KaK, YAydllleHMe TYMYCOBOTO COCTOSHMUSA IIOYB,
UX KUCTOTHOCTM M (pocdaTHOro pexuma, a Takoke ONTUMMU3ALVS HOPM
[prMeHeHMst OOPHBIX Y00PEHMIL.

Iymyc. YcTaHOB/IEHO, YTO IIpM YBeIMYEHMM CONEp)KaHUA TyMmyca Ha
IePHOBO-NOA30MNCTBIX mo4yBax ¢ 1,1 1o 3,3% mpubaBku ypoxkas KOpHe-
IUIOZIOB CaXapHOJI CBEK/IBL OT NIPUMeHeHVsI O0PHBIX YEOOPEHMII BO3PAaCTAI0T
¢ 25 o 45 11/ra, Ha cepbIX JIECHBIX ITOYBaxX — ¢ 13 o 32 1/ra, Ha YepHO3éMax
OIIO[I30/IEHHBIX ¥ JIyTOBO-Y€PHO3EMHBIX OIIO[30/IEHHBIX IIPM M3MEHEHUU
cofiepXaHMA Tymyca ¢ 3,6 1o 6-7% - ¢ 30-32 mo 45-66 11/ra, Ha YepHO3EMaxX
BBILIETIOUEHHBIX — ¢ 24 710 29 11/Ta, YepHO3éMaX OOBIKHOBEHHBIX M TUIINY-
HbIX — ¢ 21 pgo 29-36 u/ra. B ycnoBuaAX opolleHMSA Ha BceX IOATUIIAX
KalITAaHOBBIX TI0YB NPY M3MEHEHMM COfiep>KaHuUsA rymyca ¢ ypoBHA < 2,0%
mo 3,0-4,0% mpubaBku ypoXXas ycToiumBo Bo3pacranT ¢ 21,0 mo 33-
44 u/ra.

Kucnomnocmo nous. Ilpu nsmenenun pH c 5,0 fo 6,0 - 7,0 Ha gepHOBO-
HOI30/IVCTBIX IIOYBAX INpPMOABKU YpOXKas CaxXapHON CBEK/Ibl B CpefHeM
yBeIMYMBAIOTCA € 23 10 34 - 36 11/Ta, a Ha CepbIX JIECHBIX I10YBaX, YePHO3EéMax
OIIO/I30/IEHHBIX M JYTOBO-YEPHO3EMHBIX OIOJ30/IEeHHBIX ¢ 20-26 mo 38 -
46 1/ra. B ycnoBMAX KAaIITAaHOBBIX IMOYB IIPU IMOAIeadMBaHMM YCTAHOB-
JIeHa TEHJICHIMsI CHIDKEHUS YPOBHS HpUOaBOK ypokas ¢ 36 u/ra (mpu
pH < 7,6) mo 21 u/ra (mpu pH 8 u 6omnee). ITO MPOUCXOAUIO HE TONBKO B
OOrapHbIX YC/IOBUAX (IO DAHHBIM eIVHWYHBIX ONBITOB), HO ¥ B YC/IOBMSIX
OpOLIEHNA.

Codepacarue nodsuxnHozo gocgopa. YCTaHOBIICHO, YTO P U3MEHEHNUN
cofiepkanust moABILKHOTO ocdopa ¢ 20-50 mo 80 n H6onee Mr/Kr Ha TETKUX
IepPHOBO-NIOA30/MMCTBIX MOYBAX YPOBEHb HMPUOABOK ypoXKash KOPHEIIONOB
caxapHOI1 cBek/bl BospacTtan ¢ 40 - 42 no 61 1/ra. JJocTaToOYyHO BeIyKa poib
ynyuiienusa ¢ocaTHOrO peXXuMa IHOYB IPU BO3JENIbIBAHUU CBEK/IbI Ha
JTyTOBO-4Y€PHO3EMHBIX OIIOJ30/IEHHBIX IIOYBAX, Ifle MAacCOBBIMU OIIbITAMU
(mopsipxa 37 ONBITO-7eT HAOMIONEHNIT) OTMEYaeTCsl yBeMUeHNEe YPOBHS
nprbaBOK ypoxkas KOPHEIUIONOB o 55 11/ra npu ypoBHe pocdaToB B o4Be
100 - 145 Mr/Kr, IpOTUB IPUOABKYU ypoxas B 25 1i/Ta PV HU3KOM COfieprKa-
Hym docdaros (< 25 mr/xr P»Os). BosmenbiBanme cBeK/IbI Ha YepHO3EMaxX
OOBIKHOBEHHBIX ¥ TUIOWYHBIX TAKKe XapaKTepPU3yeTCsl IIOBBILIEHMEM
3¢ deKTUBHOCTY OOPHBIX YyHOOpeHMII Py YBEINYEHUN COlep>KaHMs (oc-
¢dopa B 3TUX HOYBAX C HUZKOTO 0 CPEJHETO U BBICOKOTO YPOBHSI.

Codepacanue nodsusicHozo xanus. IIpociexxeHo, 4TO JOCTATOYHO LIMPO-
KU1 IMaNla30H COfep>KaHuA IOfIBVDKHOIO KaauA B I€PHOBO-IOA30/IUCTDIX,
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CephIX JIeCHBIX, YePHO3éMax OIOMA30TEeHHBIX M BBIIIETOUYEHHBIX, COOTBET-
CTBeHHO, 20-70, 120-230, 30-90, 100-187 mr/kr Ha 3¢ ¢eKTUBHOCTD
IpyMeHeHUs1 OOpHBIX YHOOpEeHWIT He OKasblBaeT: NPKUOABKU YpOXKas
KOPHEIJIOZIOB CBEKJIBl ObUIM IPUMEPHO OfMHAaKOBbIMU — 25-33 1/ra. Ha
OPYIMX THUIIAX II0YB (YepHO3eMbl TUIIMYHBbIE, OOBIKHOBEHHbIE, JYTOBO-
YepHO3eMHble OIOfI30JIEHHbIE) YCTaHOBJIEHO IIOJIOXKWUTEIbHOE BIUAHUE
YIy4llleHUsl KaJIMITHOTO peX)Ma II0YB Ha IOBBIIIeHVe 3PQPeKTUBHOCTU
IIpUMeHeHUs OOPHBIX yOOpEeHNIT II0f, CaXapHYIO CBEKITY.

Jo3vl 6opHvix y00OpeHuti. YCTAaHOBIEHO, YTO IIOJ CaXapHYI0 CBEK/Iy Ha
OOJIBIIVHCTBE TUIIOB II0YB B 30HAX ee BO3JIe/IBIBaHVA U3 Hanboslee MUpoKo
M3y4eHHBIX 11of Hee 03 6opa (0,5; 1,0; 1,5 un 2,0) Hanbonmpine npnbaBKu
ypOXKasi KOPHEIIOROB 00ecrednBaioTcst f030il 2,0 Kr/ra [i.B.: Ha JEPHOBO-
MO/I30/IUCTBIX MouBax — 51 1i/Ta, Ha cepbIX JecHbIX — 37, Ha YepHO3EMax
OIOJ30/ICHHBIX — 32, Ha 4epHO3éMaX OObIKHOBEHHBIX ¥ TUIIMYHBIX — 38
M Ha KAlITAHOBBIX IOYBAaX Npyu opomeHuu - 39 n/ra. Ha yepHO3EMax
BBIIIIE/IOYEHHBIX, OOBIKHOBEHHBIX ¥ TUIIMYHBIX, Ha KOTOPBIX WU3y4ajcs
6onee mMPOKMIl AuanasoH fo3 6opHbIX ymobpenuit (ot 0,5 mo 3,0 kr/ra
B) BbLAB/IEHO, YTO 03I 6Opa IO CaxapHylo cBekny 6ornee 3,0 Kr/ra mpu-
MeHSITb He 11e71eCO00pasHo.

Bnusinue 60pHvix ydobpeHuil Ha codepicanue caxapa 6 KopHennodax u
Ha e20 cOopuvL ¢ ypoxcaem caxapHoii ceexnvl. IIpumeHeHve 60pOCoepIKaIINX
yEOOpeHurt CcrocoO6CTBYeT IIOBBIIIEHMIO CaXapUCTOCTM KOPHEIUIOOB
Ha GO/BIIMHCTBE TUIIOB ITOYB He MeHee, 4eM Ha 0,7%, a Ha 4epHO3EéMax
TUNNYHBIX — Ha 1,4%. [lomonHuTebHBIEe COOPBI caxapa ¢ 1 rekrapa II0CeBOB
KY/IBTYPbI IIPY 9TOM MOTYT COCTAaBJIATh Ha IIOYBAX 60J/Iee CeBEPHBIX PETMIOHOB
CTpaHbl (JIepHOBO-IIO/30/IMCThIE, Cepble JIeCHbIE, YEPHO3EMbI OIO30/IeH-
Hble U BbILE/IOYEHHbIe) [0 5,0 - 6,9 1/ra, Torma Kak B 0ojee I0KHOI 30HE
BO3JIe/IBIBAHMA KY/IbTYpbl Ha 4YepHO3eMaX TUIIMYHBIX, OOBIKHOBEHHBIX M
KaIlITaHOBBIX MO4YBax emje 6onpire — 8,1-10,7 u/ra. CregoBarebHO, IIpK
CPeIHMX eXKerO[[HbIX IIJIOMIA/AX [I0CeBA CAXapHOI CBEK/Ibl IOPAIKA OLHOTO
MIWUIMOHA TeKTap B IeJIOM II0 CTpaHe BO3MOXKHO IIOJIy4eHMe 3a cyeT 6opa
mo 700 Thic. T caxapa, a mpy 6osee ONTMMANbHBIX YCIOBUAX 10 1 M/H. T,
YTO MOITIO OBl CYLIECTBEHHO CHU3WUTbH NOPOTHME 3aKYIKM 3TOTO IPOAYKTa
3a pybexoMm.

2. pdexmusHocmo npumeHeHUs HEKOPHEBbIX NOOKOPMOK 6OPOM NOCE606
CaxapHoti ceéexnbl. IDTOT CIOCOO IpMMeHeHNs Oopa TaKkXke JJOCTaTOUYHO
3HauuM. [TpubaBkM ypoxkas COCTAB/IAIOT: HA CEPBIX JIECHBIX II0YBaxX - OT 13
mo 32 m/ra (cpemusisa 21 n/ra), Ha YepHO3€éMax BBILIENOYEHHBIX — OT 10 1o
27 (15), Ha 4epHO3eMaX OOBIKHOBEHHBIX — OT 17 10 56 (23), yepHO3éMax
TUNNYHBIX — OT 13 10 63 (37), yepHO3eMax KapbOOHATHBIX — OT 16 mo 44

199



(29) u Ha xamtaHOBBIX (Ipu opourennn) — ot 30 go 57 (43). B menom, oun
Ha OonbIIMHCTBe TUIIOB 0YB Ha 20 - 30% HIDKe, YeM IIPY UCIOIb30BaHNU
OCHOBHOTO CI10c00a (B I0YBY) IpuMeHeHus 6opa. OZHAKO, Ha KAaIITAHOBBIX
noyBax (IpM OpOIIEHNMM) HaMM BBIABJIEHO, YTO HEKOPHEBbIE ITOLKOPMKM
CaxapHOJ CBeKJIbl 60pPOM 110 cBoeit 3¢ (PEeKTUBHOCTM He YCTYNAKT CIIocoby
OCHOBHOTO BHeCeHNs 60pa (B OYBY).

YcTaHOB/IEHO, YTO Ha OTHEIBHBIX TUNAX MOYB 9((PeKTUBHOCTD
HEKOPHEBOJ MOJKOPMKM CYIEeCTBEHHO BO3pacTaeT MNPy YAy4LIEHUN
KMCTIOTHOCTH TIOYB, COIEPXKaHMs B HUX HOABIDKHOTO docdopa u pocre 103
npuMeHeHnsA 6opa. Tak, Ha yepHO3eMax BbIIIe/IOYEHHbIX TPy U3MeHeHuy pH
¢ 5,8 mo 6,8 nmpubasku ypoxas ot 6opa Bosdpacranu ¢ 10 go 19 n/ra. Ilpn
HEKOPHEBbIX NOAKOpPMKax Hambornee a¢¢deKTUBHBIMU ObUIM  HO3BI Oopa,
paBHble MaKCMMa/JbHBIM 3HAUeHUAM M3 UCCIEOBAaHHBIX. TakK, Ha CepbIX
JIECHBIX, Y€PHO3eMax BBII[E/IOYEHHBIX ¥ OOBIKHOBEHHBIX OHM HAXOJMINCDH
B npepenax 0,25-0,35 kr/ra, a Ha KamTaHOBBIX (mpy oporreHun) — 0,24 -
1,30 kr/ra.

HekopHeBble HOKOPMKY 60POM CIIOCOOCTBYET YBEIMYEHIUIO COlePIKaHNs
caxapa B KopHeriofax Ha 0,4-0,9% (mpu ero comepkanuu Ha ¢pone NPK -
17,2 - 18,1%), a HOIIOTHUTENBHBII BBIXOJ caxapa cocTasysieT 5,0 - 6,4 1i/Ta.

3. OpdexmusHocmv npumMeHeHUs NPednocesHoll 06pabomKu ceMAH
caxapHoii ceexnvl 6opom. Ha KaXX/JOM THUIle [IOYB YCTAHOB/IEH LIMPOKMIT
AManasoH Kojaeb6aHuil prbaBoK yposkas KOPHelt: Ha [ePHOBO-IIOf30/MCThIX
[IOYBaX OH COCTAB/AN B mmpemenax 8- 32 1/ra (cpemusis 18 1/ra), Ha cephix
7ecHBIX — 5 - 38 (22), Ha YepHO3eMax TUIINYHBIX - 14 - 73 (34) v Ha KaIlITaHOBBIX
noyBax (mpu oporreHun) — 27 - 59 (47).

Hamm  BoepBble yCTaHOBIEHBI Haybosmee ONTMMAjIbHbIE HOPMBI
nprMeHeHns: GOpHBIX ymoOpeHuit (pacxompl 60pa Ha IIOCEBHYI HOPMY
CeMsH, KI/Ta): Ha JepHOBO-Tof30mucThIX — 0,006 - 0,010 (mpu onyapusanmm
ceMsiH); Ha cepbIx JsecHbIXx mouBax — 0,020-0,060 (mpwu ONyApMBaHUN U
OIIPBICKMBAHWM); Ha YepHO3eMax BblmlenodeHHbIx — 0,014-0,040 (mpwm
OIy[IpVMBaHNUMY, OIPBICKMBAHNMM U 3aMadMBaHNM); Ha YepHO3eMaX TUINYHBIX
- 0,004 - 0,020 (mpy 3amMauMBaHNUM CEMsIH); Ha KAIITAHOBBIX (IIPU OPOLIeHNN)

0,036-0,042 (npu omympuBaHmm). B Hacrosiiee BpeMmsi [JOCTATOYHO
M3BECTHO, YTO TaKMe CIIOCOOBI 0OpabOTKM CeMsH, KaK ONyApUBaHME U
3aMadnBaHIe, UMEIOT HEOCTATKY, KaK TEXHOJIOTMYECKIE, TAK Y CAHUTAPHBIE,
TO TIPEANIOYTEHNE [HO/DKHO OBITh OT[JAHO BApMAHTY OIPBICKMBAHUS CEMSH
pactBopamMu 6opa B KOMIUIEKCE C MPOTPABUTENSAMU, MPUINATIATESIMUA U
HANOMHNUTESIMU. Takasi MOATOTOBKA CEeMsIH OYeHb Ba)KHa ([paKMpOBaHIeE,
MHKPYCTALMsI CeMsIH) TIPK IIepexofie K MeXaHN3MPOBaHHOMY GOPMIUPOBAHNUIO
TYCTOTBI HACAXK/IEHNA CaXapHOI CBEKJIBL.
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YCcTaHOB/IEHO, YTO IOBBIIIEHME CAXapUCTOCTH KOPHEIUIOHOB OT 6opa
pocturaet otHocutenbHo ¢pona (NPK) 0,5 - 0,8%, uto Moro obecriedunBarsb
TOIIOHUTENbHBIN BBIXOJ, caxapa ¢ mpofyKuuei go 7,3 - 11,7 u/ra. IIpu aTom
HanbosbInme cOOPBI caxapa ¢ KaX/Oro reKrapa IoceBa Ipy KOMIIIEKCHOM
[IpUMEHEeHNN YROOpEeHNUI OTMeYeHbl TPV BO3/e/IBIBAHNI CaXapHOI CBEKJIbI
Ha YepHO3eMax TUIIMYHBIX, CEBEPOKABKA3CKIUX, IPUA30BCKIX, KAPOOHATHBIX
U KalITaHOBBIX IMOYBax (mpu opoireHun) — go 79 - 85 1/ra. Ha yepHoszemax
BBIIIIE/IOYEHHBIX, CEPBIX JIECHBIX U [IePHOBO-IIO/30/IMCTBIX [IOYBAX ITU II0-
KasaTenu 3aMeTHO HIDKE, HO OHU [OCTaTOYHO BECOMBI Ui CBEKJIOCEI0-
11Ier0 KOMIIIEKCA M 9TUX PervOHOB, TaK KaK, COOTBETCTBEHHO, OHU COCTABJIA-
10T 59 - 65 11/Ta, B T.4. OT MCIIO/Ib30BaHMs OOPHBIX yRoOpernit — 7,3 - 8,5 1i/ra.

4. CpasHumenvHas azpoIKOHOMUUECKAST dPPHeKMUBHOCb NPUMEHEHUS
DPA3UUHBIX CNOCO008 NpumeHeHUsT 6OPHBIX YOOOPeHUll NO0 CAXAPHYI0 C6EKTY.
HammMu pacdyeramm mpaKTU4ecKy BIIEPBbIE BBISBICHO, YTO OKYIAeMOCTb
OOpHBIX YHOOpEHNIT IIPY MCIOIb30BAHNH TIOf, CAXapHYIO CBEKITY COCTABIISIET
B IM(PPOBOM BBIPAKEHNUN HEOOBIYHO BBICOKVE BEIMYMHBL: Ha BCEX U3Y4eH-
HBIX THUIIAX ITOYB OHM KOJIeOa/MiCh IIpy BHECEHUM B MOYBY 6opa (OCHOBHOII
crioco6) B mpepenax 1,7*10° — 3,2*10° Kr/Kr, Ipy MCIOBb30BAHNYN HEKOPHE-
BBIX ITOAIKOPMOK — 11¥10% - 334*10°% nipu 06paboTke cemsiH — 103*10° -881*10°.
Hanbonee Bblcokas OKyllaeMOCTb OOpa, eCTeCTBEHHO, Obl/la BbIsIB/IEHA B
YCTIOBMAX MCIIONB30BaHMsI €ro Hambormee HU3KUX [j03 IIPU HEKOPHEBBIX
TOIKOPMKAX U IIPeJIOCeBHON 00paboTKe.

BopHble ypoOpeHNs CIOCOOCTBYIOT IOBBIICHUI0 OKYIAeMOCTU IIPU-
MeHeHVsI TpafYLIMOHHbIX Makpoynob6pennit (NPK) Ha 48 - 60%.

3axknroueHnne

ITpoaHanM3MpoOBaH HOCTATOYHO O6ObLION 06BeM MHGOPMALNN.
YcraHOB/IeHO, 4TO 3¢ QEeKTMBHOCTb IpUMeHeHUs OOpHbIX YHoOpeHMmil
BCEMM M3BECTHBIMU CHOCOOAMMU IIOf M3y4aeMYI0 KY/IbTYpPY CYLIeCTBEHHO
3aBUCUT OT OCHOBHBIX arpOXMMUYECKMX IIOKa3aTenleil IIOZOPORNMs
mo4yB (IrymMyc, KMUCJIOTHOCTb M COfiep)KaHue MOABIDKHOTO Qocdopa), a
TaK)Xe OT BbIOOpa Haubolee ONTMMANbHBIX 03 OOPHBIX YHOOpeHmit.
BeisiBleHa IPUOPUTETHOCTH CIOCOOOB IpUMeHeHMs1 6opa: B CeBEPHBIX
pernoHax — OCHOBHOE, a B I’KHBIX — 9KOHOMUYHBIE CITOCO6bL. [JocTOBEpHO
HOATBEPXK/EHO, YTO OOpHbIe YHOOpeHMsI He TOIbKO IOBBIIIAIOT YPOXKali-
HOCTb CaXapHOJ CBEeK/JBI, HO CYIIeCTBEHHO YBEIMUYMBAIOT COAepKaHNe
caxapa B ee KOPHeEIUTOfaxX. VIccremoBaHMSMM BIIEPBBIE YCTAHOBJIEHO, UTO
IpUMeHeHMe OOpHBIX YHOOpPEHUII O4YeHb BBICOKO OKYIAeTCsl IpKOaBKOIL
ypOXXasi KOPHEIIOHOB, OCOOEHHO IIpM MCIOIb30OBAHMM SKOHOMMYHBIX
croco6oB (mopkopMKu u obpaborka cemsH). OHM TakKe CHOCOOCTBYIOT
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HOBBIIEHNI0  9((EKTUBHOCTU IIpMMeHeHNUs TpaguiyoHHbix (NPK)
ymoOpeHuit (MX OKyIIaeMOCTb BO3pacTaeT Ha 48 - 60%).

BopHble ymoOpeHus, BHOCUMBbIE B IIOYBY B HAyYHO OOOCHOBaHHBIX
[03aX IOBBIIAIOT COfIEP)KaHMe caxapa B KOPHEIUIOZAX CaXapHOM CBEKJIbI
Ha 0,7-1,4% npu ocHoBHOM BHeceHuu, Ha 0,3-0,9% — npu nmogKopMmKax
n Ha 0,5-0,8% — mpu 06pa60TKe CeMsH, 4TO o6ycnaBm/[BaeT BO3MO>KHO€E
HOJTy4eHNe JOIIOJTHUTEIbHOro cOopa caxapa co cpefHell ob1ell Iiomany eé
rocesa B cTpaHe nmopsanka 1 miH. ra fo 0,7 - 1,0 M/IH. TOHH.
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HOBBIE CUCTEMbI 3EMJIEJEIN
(TOYHOE, OPTAHUYECKOE, 9KOJIOTUYECKOE, «<YMHOE»)
N POJIb B HUX ATPOXVIMIN

IIytu o6ecneyernus nouBsl pochopoM u Kanauem
NP BeJJeHUU OPTaHNIECKON CUCTEeMBI 3eM/IeeNnn I

Conodyxun A.B., Bunozpaoosa C.B., Mypasvesa O.A.

Cmanyus azpoxumuueckoil cnynovt «Kamviuuunckas»,
2. Kamvuuun;
Bcepoccutickuti HayuHo-uccnedo8amenvCcKuii UHCMUMYm
azpoxumuu umeru [J.H. IIpanuwnuxosa, 2. Mockea

IMocneguue 10-15 yeT HabNMIOfAeTCsA YCKOPEHHOE Pa3BUTHE OPraHU-
YEeCKOTO CENbCKOTO XO03A/CTBAa BO MHOTUX CTpaHax Mupa. Ixcneptst PAO
nporHosupyoT K 2020 rogy TeMIIbl IPpMPOCTa IPOU3BOACTBA OpraHudye-
ckoro mnponoBonbcTBUA Ha 30%. CuuTaercd, 4TO pasBUTUE CUCTEMbI
OpPTraHMYEeCcKOTO CENbCKOTO X03AMCTBAa B Poccuy MO3BOMUT CHenaTh arpap-
HbII CeKTOp 6onee 9 eKTMBHBIM U IIPUBIEKATEbHbIM /I 3apyOeXKHBIX
nHBecTopoB [1]. He mpaBuibHO cumMrarbh, YTO OpPraHMYECKOe CEIbCKOe
XO35/ICTBO — 3TO OTHEIbHBIN (eHOMEH, He MMERIUII IpouUIoro. B tpymax
A.T. bonorosa eme B 1771 ropy mupaes 9KOJIOTMYECKOTO 3eMIefieNs Oblna
obosHaueHa B pabore «O pasmeneHum mnonei». bpum chopMupOBaHbI
OCHOBHbIE IPYHILUIIBI AT PO3KOJIOTUM U TAHO PYKOBOZCTBO 110 OpTaHU3AII
CeTbCKOX03AICTBEHHOI TEPPUTOPIN ITyTeM BBeJIeHIA CEBOOOOPOTOB.

B Tpupuarpie Topbl MpouUIOro croneTus akageMmukom B.P. Bunbamcom
OblIa Ipelo>KeHa TPAaBOIOJbHAsL CUCTEMa 3eM/IeHe/Ns, KOTOpas BO
MHOTOM COITIACY€TCA C IPUHLVIIAMY OPTaHMYECKOTO CEbCKOTO XO3AMCTBa
[2]. OcHOBBI pecypcocheperaroiero seMmuefieNns 3aJI0XKeHbl M3BeCTHBIMMI
yueHbiMu: JJokydaeBbiM B.B., @oxunbim B.B., PonxHepoM 3. 1 IpyTuMIuL.

YHuBepcanbHO NPUHATOrO ONpeJeNeHs OPTaHNYECKOTO 3eMJIESE/N HE
VIMEEeTCH.
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CnekTp NOHATHII «OPTaHMYIECKOE CEIbCKOE XO3ANCTBO» BapPBUPYET
OT TaK HasblBAEMOIO YMCTOIO OPTaHMYECKOTO CeIbCKOTO XO3sIICTBA
Ho Oomee nmbepabHbIX MHTEpIpeTAnVil HAaHHOM CUCTEeMBI BeJjeHUA
xossarictBa. JIubepanbHass MHTepIpeTanys B KaKON-TO CTENEHU MOXKeT
CMBATbCs C TPAAULMOHHBIM CEIbCKUM XO3SJICTBOM. OTU [BE CUCTEMBI
MOTYT ¥MeTh OO/bIIOe UMCAO OOIMX MEeTOHOB BENEHNS XO3sICTBA.
AHanmsupys MHOTOYMCIIEHHBIC OIpEle/IeHNsI «OPTaHUYEeCKOe 3eMIICMIeTIVEe
BO3MOXXHO W3/IOXKNUTb €r0 B CIEAYIOLIell MHTepIpeTaLi: Op2aHuyeckoe
3emredenue — 9TO Takas IPOM3BOJCTBEHHAs CHUCTEMa, KOTOpas maberaer
VIV B 3HAYMUTE/IbHON CTENeH!U MCKIIIYAeT JCIIONb30BaHUE MCKYCCTBEHHDIX
MJHEPaIbHBIX YIOOpeHMil, IECTULOB, PEryIATOPOB POCTA U XUMUIECKIX
KOPMOBBIX 00aBOK B >KMBOTHOBOJICTBE.

I yCTOMYMBOrO BefeHMs OPraHMYeCKOro IIPOM3BOACTBA Tpebyercs
BBICOKOE IJIOfOPOfILe IOUB.

JIHTeHCUBHOE MCIIONb30BaHUE MUHEpalIbHBIX yrobpenuit B CIIA n
Crpanax EBpomnbl fjalo BO3MOXHOCTb yBeIuM4uTh copepkanme docdopa
U KaJys BO MHOTMX IIOYBAX, BK/IIOYas U Te IIOYBBI, KOTOPBbIC B HAcTOsAIlee
BpeMsi 00pabaThIBaOTC opraHndeckumy Metogamu [3]. Ha Takux mousax
PacTeHMEeBOAYECKOE IIPOM3BOJICTBO MOXKET OCYIECTB/IATLCA B TeUCHUN PALa
JTIeT Ipy 00eCcIeYeHN M OT YMEPEHHBIX [0 BBICOKUX YPOBHEN YpOXKailHOCTU
6e3 manpHeIIIIero BHECEHMs YROOpeHMI.

B HEKOTOPBIX CIIy4asX Ha IOJAX (epMepCKUX XO3SCTB, 3aHUMAIOINX-
Cs OpraHMYEeCKVM 3eMJIefie/ieM, HUKOIZa He BHOCWIM MUHEpPaTbHBIX
ymoOpeHmit, M Ha HUX HOAGEPXKMBATACh YPOXKANHOCTH OT YMEpPEeHHOrO
YPOBHSI 10 BBICOKOTO. B 9TVX C/Ty4asx, BEpOSATHO, YTO IOYBLI MIMEJIV BBICOKUIT
OydepHblit 3anac pocdopa u Kamsi, KOTOPbIL MOT 00eCIIeYNTb JOCTATOYHOE
Kom4ecTBo (ocopa M KammA A IONYYeHUS YpPOXKaeB B TeUEHNM
IPOJO/DKUTEIbHBIX HepUOfioB. 3anajHble GUPMbI IIpeIaraioT pasiyHble
MeTOfpl s obecledeHys MOYBBI GocPopoM M KammeM. ITU METOJBI
CU/IBHO BapbMPYIOT, HO MOTYT OBITh BBIZE/IEHBI JBA PAa3AMIHBIX MOLXOfA.
I[TepBBIX IIOAXOZ COCTOUT B TOM, 4TO BBICBOOOXeHME Pocdopa 1 Kamus U3
HEePBUYHBIX U BTOPUYHBIX MUHEPA/IOB IIOYBbI, PeaKlyisl YpaBHOBEIINBAHI
MeX/ly OBEepXHOCTAMM YacTHUI] ITIOYBBI ¥ PACTBOPEHHBIMU INMTATe/IbHBIMMI
BellleCTBaMM, MMHepaaM3alys OPraHMYeCKOro BelleCTBa KOMIIEHCHPYeT
HeUINT MUTATEIBHBIX 3/IEMEHTOB. ITOT «/[e(PUIMTHDII» TOXOJ BKII0YaET
MUHUMa/IbHble IIONBITKM 00ECIeYnTb HOMOTHUTEIBHOE KOMMIECTBO
¢dochopa m kammsa pas pacreHmit. Ero pesynbraroM B [JOITOCPOYHOI
nepcrektyuse OyneT moteps pocdopa u Kamus U3 MOUYBBI, TaK HasblBaeMas
«BBIpabOTKa». Bropoil mopxop mpensaraeTcs KaK KPYIHOMACLITAOHBIN
«VIMIIOPT» HUTATeIbHBIX BEIIECTB M3 CUCTEMbL. DTOT «UMIIOPT» MOXET
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OBITh IIPefCTAaBIeH B BMJE HaBO3d, KPYIHOMACIITAOHOIO VCIIONb30BAHNUSA
OpraHNYeCKUX M HeOPraHWYeCKMX MUTATe/TbHbIX BEIeCTB.

XapakTep IOIOTHEHNs IIUTATE/IbHBIX BElLleCTB B IOYBEHHOM PacTBOpE,
0CO0EHHO pofb (AaKTOPOB IIOIVIOIEHMs, JAeT BO3MOXXHOCTb BBISBUTD
pasnuuys MKy ABYMsI HOAXONAMIU I10 BefleHNI0 OPTaHNYeCKOTO 3eM/Iefie/Ns
¥ [IO/IXOffaM U MHTE€HCUBHOTO TPAUIIMIOHHOTO BEEHISI CETIbCKOTO XO35IIICTBA,
KOT/}a VICTIOZIb3YIOTCST BBICOKYE K03BI HGOCHOPHBIX I KaMITHBIX YEOOPEHMIt.

ITo Mepe TOro, KaK MUTAaTeNbHbIe BellleCTBA YAA/AIOTCA U3 IOYBEHHOTO
pacTBOpa MMeeTCsl TeHAEHIMsI BO3MEILIAaTbh 9TOT AedUUINT U3 MCTOYHUKOB
TBeppoit ¢aspl. CremyeT OTMeTHTb, 4TO AN ¢ocdopa He cCyliecTByeT
€CTeCTBEHHBIX IyTeil BO30OHOBJICHMs IIOYBCHHBIX 3aIlacOB, B OTINYME
OT a30Ta, KOIMYECTBO KOTOPOIO B IIOYBE MOXKET IOIOJHATBCA 3a CUET
Ouosornyeckort puxcanuu u3 arTMocdepbl. BepXHie c1oM IIOYBBI HECKOIBKO
oboramatrcsa gochopoMm 3a cyer 6Gojnee ITyOOKUX C/IOEB, U3 KOTOPBIX
KOpHeBasl CUCTeMa HEKOTOPbIX pacTeHuit msprekaeT ¢ocdop, mepeHocs
ero BBepx U oboraiast BepxHue crou mousbl. Ho mporiecc 61onorndeckoi
aKKYMY/ISILAM MEM/ICHHBI, M TEMIIBl €r0 He COBMECTUMMBI C TeMIIaMu
orayxjeHus ¢pocdopa 13 IOUBBI C ypoxKaeM KYIbTYPHBIX PaCTCHMIL.

BeneHye OpraHMYecKOro 3eMjIefie/lns NOIYCKaeT MUCIONb30BaHNe IpU-
porubix pochopuros. IpdexktuBHOCTD fevicTBUs ocdopura B m060it
KOHKPETHOI! IIOYBe OIpefie/sIeTCs, INIABHBIM 00pasoM, TpeMsl IOYBEeHHbIMU
dakropamu: pH mouBeHHOI cpenpl M KoHIeHTpaumeinn ¢docdopa B
IOYBeHHOM pacTBope. Ecau ypoBeHb mi060ro m3 3Tmx (akTOpPOB He
CIIoco6CTByeT pacTBOpeHnio ¢ocdopura B mouse, T0 docdopur 6ymer
OTHOCUTeNbHO Hea(peKTUBHbIM. TakuM 00pasoM, Ha MHOIMX II0YBax
OyzmeT MaJOBEpOSITHBIM, YTOOBI ManopacTBOpUMbIE MCTOUHUKM (ocdopa
MOITIM CO3JaThb ¥ COXPaHWUTb KOHI[CHTpPAlMI0 B IIOYBEHHOM pacTBOpe Ha
[OCTaTOYHO BBICOKOM ypOBHe. MajloBepOSATHO U TO, YTO 3aHUMAIOIINECS
OpraHM4YecKuM 3eMiiefiennueM QepMepsl OYAYT NPeAIPUHMMATD MOIBITKY
BefleHIsI 3eM/IefieNVisl OPTAHMYEeCKMMI METOLAMI Ha II0YBaX Ae(UIMTHBIX IO
docdopy n obecreunBaroIIMX HU3KIIT 060BEM ITOCTYIIEHSI 9TOTO STTeMEHTA.

AHanorMyHbIM 00pasoM, MCTOYHUKM HM3KOPACTBOPUMOIO Kasus,
TakMe KaK [IAyKOHUTOBBIIL IIECOK MOTYT OBITh He CIIOCOOHBI 06ecIeunBaTh
[OCTATOYHBI YPOBEHb Kalus B IIOYBE, YOBIETBOPSIOUINII HOTPeOHOCTD
Ce/IbCKOXO03sMICTBEHHBbIX pacteHuit. Kak m B crydae ¢ docdopom mpous-
BOIMUTENN OPTraHMYECKON IPORYKUUM OYAyT BHOCUTb B IIOYBY psf
Pa3NINYHBIX OPraHNMYECKMX OTXOJOB M OCTATKOB, KOTOpPble 00eCIeYNBaIOT
[OIIONHNUTENbHOE TOCTYIUIEHNWe Kanus. TakuM o06pasoM, oOmperneneHye
CKOpOCTI 0CBOOOXKAeHNs Pocdopa u Kanus 13 UCTOYHNKOB OTPaHIIEHHOI
PacTBOPMMOCTI B CUCTEMAax OPraHMYECKOTO 3eMefenuss TpeOyeT [ajb-
HeNIIUX UCCAeJOBAHMUIA.
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CTOpOHHUKM OPraHMYEeCKOro 3eMJIefie/ins aKTUBHO JCIIO/Ib3YIOT HaBO3,
YTO MOITIO Obl HECKOJIBKO O0/IerdnTbh CUTyauuio ¢ ¢ochopoMm ¥ KammeM.
Hy>kHO mof4epKHYTh BXKHOE 06CTOATENBCTBO, KOTOPOE OOBIYHO YIIYCKAeTCsT
u3 Bupy. [Toronosbe ckora yIano 3a rogsl pegopmMsl moutu B 3 pasa. Ceitgac
MBI ¥IM€eM KPYITHOTO POraTOro CKOTa CyIlleCTBEHHO MeHblIIe, yeM B 1916 rofy
u ma>ke yeM B 1923 1. Peskoe mafeHne saMeminnoch numb B 2005 T.

Ccpkn Ha 10, 4yTO B 80-€ rogpl B CIIIA To>ke IpOM30LIIO COKpallleHne
IIOTO/IOBbSI KPYIIHOTO POraToro CKOTa, He COCTOSATENbHBI, T.K. IpUpofa
aroro nponecca B PO u CHIA pasnuuna. B CHIA B xofe MopepHU3anun
JKMBOTHOBOZICTBA OBUI CHEMaH YIOp Ha MHTEHCUBHOCTb IIPOV3BOACTBA
U pe3KOo IOBBIIIEHA IPORAYKTUBHOCTh ckoTa. B PD B xome pedopmbr
COKpallleH)e II0TOJIOBbsI IIPOMCXOAWIO IapajjIeIbHO C TEXHONIOTMYECKUM
perpeccoM U CHIU KeHNEeM IPOILYKTUBHOCTIL.

Ilo crarucTryeckMM HAaHHBIM IOTrO/oBbe KopoB B 2015 r. B Poccum
coctaBuio 8,4 MH., B 2016 - 8,3 miH., B 2017 - 8,2 [4].

B Poccum envHMubpl MOMOYHBIX (epM CepTUUIMPOBAHHBIX IO
EBpormeiickuM cTaHjapTaM, HO HM OffHAa U3 9TuX (epM He MPOJACT CBOI
OpraHMYecKUil HaBo3, YTOOBI KOMY-TO IIPOM3BOAUTD OpPTaHNYeCKIe OBOIIN
n 3epHoBble. IlofroroBka HaBO3a K MCHOIb30BAaHUIO B OPraHUYECKOM
3eMyIefieiuy HOTpeOyeT HONMONHUTENbHBIX 3arpaT. IIpy MCIOIb30BaHUU
VHHOBALIMOHHBIX TEXHOJIOTMII 110 YTWIM3ALMU U 00e3BpeXXMBAHUIO HABO3a,
CO3[IaHVI0 KOHTPOJISL HaJj OpraHNYeCKUMM YE0OpEHMAMI eCTh BO3MOXKHOCTD
pemnTs mpobneMy obecredeHus pepM OpPraHMUECKUMMU YHEOOPEHMIMIU.
Torpa Bce OyfeT ynmuparbcs B CTOMMOCTD 3THX yoOpeHmit. B coBpemenHoM
(bepMepcKoM X035IICTBe, IPUJIEP>KUBAIOIIEMCsI OPTaHNYEeCKOTO 3eMIefe/s,
¢dunocodckoe obocHoBanue cucTeMbl, faHHOe Pynonndom ltaitHepom u ero
anTponocodueit, faBHO He 06Cy>KHaeTcs. Bombliioe BHIMaHe IPUBIEKAIOT
pasMepbl CyOCHAMIT OPraHMYECKOMY 3eMJIEHieINI0 U PeHTabelbHOCTDb
«OPraHMYECKON» CUCTEMBI.

OpraHnyeckoe 3eMJiefiefniie He CIIOCOOCTBYeT IOfJep>KaHIIO U Pa3BUTHUIO
IUIOOPO/VST HALIMX 1T0YB. MHOTVe 13 HUX UMEIOT PernoHaibHble Ae(UINThI
97IEMEHTOB MUHEPAIBHOTO IIUTAHVSI M 0COOEHHO BaXKHBIX MUKPO3/IEMEHTOB.

OpHyM M3 ycloBMil COXpaHEHMS IUIOOPOAM:A IOYBBI ABIAETCA PETY-
JISIpHOE IIPMMeHeHMe MUHEPATbHBIX VI OPTaHMYeCKMX YA0OpeHumit, KOTopble
KOMIIEHCUPYIOT BBIHOC NUTATE/IbHBIX BEIeCTB C YpOXKaeM U TIO[EPKU-
BAIOT OarONpPMATHYIO CTPYKTypy mouBbl. B 1909-1913 rr. B Poccun
eCcTeCTBEHHOE IIOOpOfiue 00ecIedrBaIo ypoXKallHOCTb B CpeHeM 3a TOf
6,9 1/ra. Haunzas ¢ 70-X TOHOB MPOIUIOrO CTONMETHMS, KOIfa Oblla co3faHa
IPOMBILUIEHHOCTD YROOpeHMit, cenbckoe xo3s1iictBo PCPCP crano 6s1cTpo
yAydllaTb 3SKCTEHCMBHbIE M WHTEHCUBHblE IIOKasarenu. B mocnenHue
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COBETCKIE TOfIBI BBIHOC C YPOXKaeM JOCTUTan 124 Kr ¢ TeKTapa, a BHOCUIN C
yrobpenusamu (B 1987 r.) Tonpko 106 Kr Ha rextap. IIpu moaydeHNN TOHHBL
3epHa € y4eTOM IOOOYHOI IPOAYKIMM BBIHOCA a30Ta cocTasyseT 30-35 Kr,
dbocdopa 10 - 12 xr, kamms 25 - 30 kr. [Ipu Toil IPUMUTUBHON TEXHOIOTUIA,
YTO IIPEA/IaraeTCsA B OPTaHNYECKOM 3eMIIEEINI ITOJTHOE BO3MEIeHNEe BBIHOCA
HEBO3MOJXHO, YTO IPMBOJUT K CHVDKEHUIO YPOXKAaIHOCTY U HEYKIOHHOMY
MaZleHNI0 TI0YBEHHOI0 IJIONOPOMAL.

Juckyccun 1o BceM 3TUM BOIIPOCAM MOTYT OBITH II0/IE3HbI ¥ MTHTEPECHBI.
CTOpOHHUKaM OPraHMYEeCKOTo 3eMJIefieNts Mopa MepeXOfuTb K HayIHBIM
paspaboTKaM JTaHHOI CUCTeMbl X03/ICTBOBAHMS, IIOCKOJIBKY Hayka HUYETo
Ha Bepy He OepérT.
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HJeiicTBMe M MOCeeicCTBMe MIHEPATbHBIX yI0OpeHmit
M TUATOMNUTA HA POCT U pa3BUTHE FAa30HHBIX TPaB
NpY 3arpA3HEHNN MOYB TKENBIMNU MeTal/IaMu

Kprouxos A.M., Ezopos B.C., Iocce /1. /1.

MTI'Y umenu M.B. Jlomonocosa, Pakynvmem noueosedeHuUs,
Kageopa azpoxumuu u 6uoxumuu pacmeruti

C cmamve npedcmasetvi pe3yivomamot Uccried08aHuil asmopos,
nosnyueHHvle 8 MHO20PAKIMOPHOM NONEBOM MENKOOETITHOUHOM
onvime, 3a/10HEHHOM C U0 OUeHUMb Oeticmaue u nocredeiicmsue
MUHePAnvHLIX YOOOPeHUTI U OUAMOMUMA HA 2A30HHble MPABbL NPU
3azpsisHeHuu ux msocénvimu memannamu (Cd, Pb).

3arpsisHeHMe TSDKENMBIMM MeTalylaMu - OfHa 13 Haubojee pac-
IIPOCTPAHEHHBIX HATPY30K, UCTIBITHIBAEMBIX TOPOJICKUMIY Ta30HAMU, KOTOPast
IIPUBOJUT K CHIDKEHUIO MX 9KO/IOTMYECKOr0 KayecTBa M BBIIIOIHAEMBIX VIMUI
¢byuxumit. [TpuMeHeHre KpeMHUIICOEPXKALINX YEOOpEeHNU T 1 MeTMIOPaHTOB
— TIepCIeKTUBHBII CIIOCOO MOBBIIIEHNST YCTONYMBOCTI FAa30HHBIX 9KOCUCTEM
B YC/IOBMAX 3arpsAsHeHus. llenb MpoBOAMMOrO HaMM WUCCIENOBAHMA: IaTh
OLICHKY JIeJICTBYA U NIOC/IeelICTBIUA MUHEPaIbHbBIX Y00peHMil M [UaTOMUTA
Ha ra30HHbBIEe TPaBbI Ipu 3arpsisHennu nousst TM (Cd, Pb).

MHOro(aKkTOpHBIII ONEBON MEIKONE/IIHOYHBI OIBIT OBUI 3aI0)KeH
Ha TeppUTOpUM NMOYBeHHOro cranuonapa MI'Y umenn M.B. JlomoHOCOBa.
[ToBTOpHOCTD OIBITA — TPEXKpaTHasi, IJIOIa b Ae/siHKu (S) -2 M%, pasMelrie-
HUe BapMaHTOB — peHAOMu3MpoBaHHOe. [l HpOBemeHMs OmbITa Oblaa
IIOATOTOBJIEHA IUIOLJAfIka B COOTBETCTBMM C IIPAaBWIAMMU CO3JAHUA, CO-
IepXXaHUsl M OXPaHbI 3eMeHbIX HacaxeHMil ropopa MockBbl. O6beKTOM
ombITa ObUIa Ta3OHHAas CMeChb 37aKOBBIX TpaB «VsympymHas mojsHa
TIIOKC», COCTOAIIAS U3 MATU Pa3NMYHBIX BUJIOB 37TAKOBBIX, TUIMYHBIX I
ra3oHOB MOCKBBL 11 ob6mactu. [l ygoOpeHus rpyHTa OBIIM MCIIONB30Ba-
Hbl guamMModocka (N:P:K = 10 : 25 : 25) u ammnaunas cenutpa (34% N),
KoHeuHoe cooTHoleHye N:P:K npy BHeceHuu MuHepaabHBIX y0OpeHMil
6bu10 60 : 60 : 60 kT 1. B. Ha 1 ra. Ynobpeuns Buecnu B 2015 1, B 2016 u
2017 rr. msydanu wmx mnocnefeiicteue. IlouBa ONBITHOTO y4acTKa KOH-
CTPYKTO3EM.

Bepxumit coif ONBITHOTO IPyHTA MME/T HEMTPATbHYIO PEAKLIMIO CPEeJIbI,
HIDKenexamuit — cnabouenoynyw. Ciaefyer OTMETUTD, YTO IoKasarenb pH
BCeX BapMaHTOB OIbITA YBEIMYMJICS 10 CpaBHeHMIO ¢ 2016 TOOM B cpefiHeM
Ha 8%, a TUAPOMUTNYECKAass KUCIOTHOCTb B OONBIIMHCTBE BapUaHTOB B
cpenHeM Ha 11%. OTMedeHO yBenMdyeHe JAaHHOTO TIOKa3aTe/s B 3arpsA3HEH-
HBIX BapyaHTaX Ha pOHe MIHEPaIbHBIX YEOOPEHMIL.
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ITpakTuyecky Ha BceX BapMaHTaX OIbITa Oe3 MpUMeHeHus ynoOpeHmit
MIMeJIO MeCTO CHVDKEHME COIepKaHVs JOCTYIIHOro pacteHusaM ¢ocdopa Ha
10-15%. Tem He MeHee, B TPYHTE BapMaHTOB C IPMMEHEHNEM MMHEPATbHBIX
y,t[O6p€HI/II7[ 9T0 CcHIDKeHue MuHUManbHO (3-8%). IlocnenmeiicTBue pnua-
TOMMTA BBIPa)KEHO IPAKTUYECKM Ha BCEX COOTBETCTBYIOIMX BapHaHTaX
ombITa, cofiepkaHue ¢ochopa Ha BapMaHTaX C MPYMMEHEHMEM [JUaTOMUTA
majjaeT K KOHIIy BereTalllOHHOTO IIepMofia MeHblle, yeM Oe3 Hero, Ha 4%
He 3aBUCUMO OT aKTa BHECEHVSI MUHEPaIbHbIX Y00peHNit Ha JTe/sHKe.

Copep>kaHne BOJOPACTBOPMMOTO Kanus B TPYHTE YBEIUUMIOCH K
KOHIIy BET€TallIOHHOTO IIepMojja Ha BCeX BapuaHTax onbita Ha 10 -20%, 3a
JICK/TIOYEeHIIeM HeYLOOpEeHHBIX 3arpsisHEHHBIX BAapUMAHTOB C [oOaBIeHMeM
IMAaTOMMUTA. B 9TMX BapmaHTaX INPOM3OIIIO CYIIECTBEHHOE CHIDKEHIUE
cofep)KaHMUsA MOCTYHHOro Kamus (Ha 11%) B BapmaHTe, 3arps3HEHHOM
CBUHIIOM U Ha 34% - B BapMaHTe C 3arsd3HEHMEM KaJMmueM. Tak ke MOXXHO
OTMETUTb, YTO B YCHAOBUAX 3arpAsHeHusa TM, [AMaTOMMUT OKasbIBas
6/1aronpusTHOE BIVSIHME HA KalMifHOe MUTaHIe PacTeHMI

[ToceneiicTBMe TpUMEHEHNSA MMHEPAIbHBIX YHOOpEHMIT CIOCoOCTBO-
BaJIO JIOCTOBEPHOMY yBeJIn4YeHMI0 Omomacchl TpaB Ha 40-60% 1o cpaBHe-
HUIO C HeyHOOpeHHBIMM BapMaHTaMy, He3aBUCUMMO OT 3arpsisHeHus. Ilpu-
MeHeHNe MaTOMITa Ha HeyJOOpeHHBIX BapMaHTax yBelIM4nBano 6muomaccy
HECYIIeCTBEHHO, a IPMMEHEHNE JMATOMUTA COBMECTHO C MUHEPAIbHBIMU
yEOOpeHMsAMM IIPUBOAMIO K YBENMUIEHMIO 61OMAcChl 3arpsI3HEHHBIX Bapu-
aHoB Ha 10 - 15%.

CreneHb BIMAHMA MMHEPATIbHBIX YHOOpeHMil Ha 610MacCcy ra3OHHBIX
TpaB 3aBlce/la OT IOTOJHBIX YC/IOBMIl. 3arpsiI3HEHMe IIOYBbI He IIPUBEIO
K CYIIeCTBEHHOMY M3MEHEHUIO COJepXKaHUA asorTa B Ouomacce TpaB Ha
BapuaHTax 6e3 ymobpenus. IIpuMeHeHue MMUHEpalbHBIX yHOOpeHMIl Cro-
cobcTBOBanO CymecTBeHHOMY (Ha 30-40%) yBeIMYeHMIO BBIHOCA a30Ta
II0 CPAaBHEHMIO C COOTBETCTBYIOUIMMM BapuMaHTaMM C 3arpsA3HEHMEM 3a
cyeT pasBuTHA Oonblieii Oumomacchl. BHeceHme ymoOpeHmii He okxasao
CYLIECTBEHHOTO BIMsHMA Ha comepxkanme ¢ocdopa B Omomacce Tpas.
B xoHue Beretanuu copepxxanne ¢ochopa MOBBICUIOCH KaK Ha yROOpeH-
HBIX BapMaHTaX, TaK 1 Ha HEYLOOPEHHBIX, II0 CPAaBHEHMUIO C IIEPBBIM YKOCOM.
9TO NPOM3OLIIO BC/IEACTBUE TOIO, YTO TPaBbl (HPOPMUPOBAIM MEHBIIYIO
6moMaccy, 0 4eM CBUJETeNbCTBYIOT HAaHHBIE IO BBIHOCY. B KOHIje BereTa-
LM CHU3WICS YPOBEHb IIOCTYIUIEHNA Ka/lNsA B pacTeHNs, O Y€M CBUJETe/Ib-
CTBYIOT IaHHDBIE TI0 BBIHOCY.

Ananus BHYTPMCE30HHOIO M3MEHEHMS COREp)KaHMS YITIeBOJOB IIO-
Ka3bIBaeT, YTO B YC/IOBMSX HELOCTATOYHOrO obecredeHus BIaroi (MIOHb 1
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aBIyCT), CUHTE3 CaXapoB B PACTEHVAX YBEIMUYMBAETCA. DTO OODBACHACTCS
TeM, 4TO Caxapa IPeNATCTBYIOT HAKOIJIEHUIO COMell ¥ OBBIIIAI0T OCMOTHYE-
CKOe JlaB/ieHNe B K/IeTKaX, JaHHble MEXaHU3MbI ONMCAHBI B MHOTOYMCTIEH-
HBIX MCTOYHMKaX. B uIioHe, copepkaHme caxapoB BapbUPYeTCA MEXIY
BapMaHTaM}l OIbITa HECYLIECTBEHHO, 3a MCKIIOYEeHUEM BapUaHTOB
C 3arpsI3HEHVEM TsDKe/IBIMM MeTajIaMy 6e3 IpUMeHeHUA yIoOpeHumI.

9T0 OODACHACTCA HAYa/JbHBIM 9TAllOM pasBUTUA TPaBOCTOSA B
YCIIOBMAX YMEPEHHOII YB/IaXKHEHHOCTH. B uione, B yCIOBUAX JOCTATOYHOTO
obecrieueHysI B/IAroOlf, COfiep)KaHMe caxapa MeHbllle Ha 5-7%, HO IIpu
3TOM OTYETIMBO BUJHO IIONIOKUTEbHOE BJIMAHME MUHEPaIbHBIX yHobpe-
HUJ U JYIaTOMMTA Ha CMHTE3 3TUX YIJIEBOMOB.

B nenom, TM npuBenu K CHIMYKEHNIO CYMMBI CaXapOB B HALIIMX PACTEHMAX
Bcero Ha 1 - 2%, nocieneiicTByie MUHEPA/IbHBIX YLOOPEHUIT CITIaXX1BaeT 3Ty
TEHIEHIINIO.

Heo6X0oguMO OTMETUTb CIHOCOOHOCTb [MATOMUTA IOAJEPKUBATH MU
JaXe YBEIMYMBATH COJEp)KaHME NMUCAXAPUIOB OTHOCUTEIbHO KOHTPO/IA
IPAaKTUYECKM Ha BCEX COOTBETCTBYIOIMX BapMaHTaX OIbITAa B CPEJHEM Ha
4%.

Ha BapmaHTax c 3arpssHeHMeM OTMEUYEHO JOCTOBEPHO 0Oojlee BBICOKOE
cogepxanye Pb 1 Cd B 6nomacce Tpas 110 CPaBHEHUIO COOTBETCTBYIOLVIMI
BapuaHTamu 6es3 sarpssHuTerneil. IIpumeHeHMe yROOpeHMIT COIPOBOXK/A-
7IOCh yBenMueHMeM KoHIeHTpaumu TM B 6momacce TpaB Ha 15-25%
IPAaKTHMYeCKM BO BCEX BapMaHTaX OMNbITa. TakKe BBIABIEHO, YTO [ua-
TOMMT, B KOMIIIEKCE C MMHEPaIbHBIMY YA00PEHAMY, IOMUMO [TOBBIIIEHNS
CTPEeCCOYCTONYMBOCTI PACTEHUI, CIIOCOOCTBYeT YBEIMYECHMIO BBIHOCA
KaMHUs C YpoXKaeM TpaB, UTO SBJAETCS IONOXUTENbHBIM 3¢ ¢deKToM
C TOUKM 3peHMs PUTOMETMOPALINIL.

BbiHOC CBMHIIA 61MOMAccoil Ta3OHHBIX TPaB TPETbETrO M YEeTBEPTOTO
YKOCa JOCTOBEPHO Bblle. BO3MOXXHO, 3TO CBA3aHO C T€M, YTO B 3TOT IIEPMOJ,
BBIIIAJATI0 OOJIbLIOE KOMMIECTBO OCANKOB, I KaK CIEHCTBME YBEINYMIACh
HOJBIDKHOCTD 3TOIO 3/IeMEHTa B aHAa9pOOHBIX YCIOBMAX. Tak e IIpu
MUHepaIU3aLuy OPraHNYEeCKOTO BelleCTBAa IIPOM3OLUIO OCBOOOX[EHME
paHee HEOCTYIHBIX (opM.
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3aBUCHUMOCTD IOAOPOAUA NOYBBI U YPOKANHOCTH OBCa
OoT 00 béMa BHeCEeHN MOACTHIOYHOIO HaB0O3a
M MUHEPaNbHBIX YAOOpeHmit

Bacunvesa M.C.

Bcepoccutickuil uccnedosamenvckuii UHCMUMY azpoxXumul,
Poccus, 2. Mocksa

B nacmosiuee 8pemst saxcHoil 3adadetli A68/1SemMcs yéenudeHue
NPoOyKMUBHOCMU N0, NOBbIULEHUS KAYeC8ad NONYUAEeMOLL
NPOOYKUUL C UeIbI0 OCYU4eC8IIEHUST NPOOOBOTILCINBEEHHO
6e3o0nacHocmu cmpanvl, a makxie coxpaHeHue U nNOBbIUUeHUS
nnodopooust nous. Coxparerue U yryuuieHue cOCHOIHUS NI000POOUST
nous, s6seMcst 00HOIL U3 0CHOBONONALAIOULUX 3A0aH COBPEMEHHO20
omeuecmeenHo20 3emaedenus. OKynvbmypeHHOCMb No48bl, U,
CBA3AHHAS ¢ Hell HAYUHO 060CHO8AHHAS cucmema YO06peHUt, 100
KOMOPOil NOHUMAEMCS PAYUOHATIbHOE NPUMEHeHUEe KAK MUHEPATIbHBLX,
MaK u opeaHuteckux yooOpeHutl, S8AT0Mcs OOHUM U3 COCABTITIOULUX
paxmopos nnodopoous 3emernv.

Kniouesvie cnosa. Opearuueckue y0oOpeHuUs, COCMOSHUS NI000POOUS
noue u nosvluieHue Kauecmaa npooyKUuuu.

B pmamHOI paboTe paccMaTpuBaeTCsl ypOXKaHOCTh 0Bca copTa CKakyH
B 3aBUCHMOCTM OT [03 U COYETAHUI OPTraHMYECKUX ¥ MIHEPaIbHBIX
yHEOOpeHuit Ha IepPHOBO-IIOA30/MNCTON JIETKOCYITIMHUCTOI 1o4YBe. OIbITHBIE
IaHHbIe NOTy4YeHDbl C KJIIOYEBBIX BAPMAHTOB JUIMTEIBLHOTO, 3aJI0KEHHOTO B
1978 ropy ombiTa B CMOJIEHCKOI o6macTu B nocenke Onbira. Taxoke Kak 1
IaHHbIe 00 YPOXKANHOCTM, PACCMATPUBAIOTCS M3MEHEHVS arpOXMMMIECKIX
HOKa3aTesieil OYBbI Ha 6a3e 11 K/T04eBbIX BAPMAHTOB JIJIUTETBHOTO TI0JIEBOTO
ombiTa (Tabmuna 1).

Kax BupHO 13 Tabmuupl 1, 6bUIM BBIOPAHBI BapMaHTBI MO IPUHINAITY
OCHOBHBIX (AKTOPOB, M3y4aeMBIX B OIIbITe — M3YyYeHMEe MUIHEpPAIbHOII
CUCTeMBI YOoOpeHMs, B PEKOMEHJOBaHHBIX /Ui JAaHHON 30HBI 034X,
OpraHmveckas cucremMa yAoOpeHWs, OpraHo-MyHepanbHas CuUCTeMa
yEOOpeHus1, MiHepajIbHble YEOOPEHNs B PEKOMEHIYEeMbIX [Is JAHHOI 30HBI
Io3ax B3sATble B OTAeNbHOCTH: KOHTponb (0000), MuHepanbHas cucTeMa
ymobpenuit (3330), opranndeckas cucrema ynobpenuit (0003). BHocumbre
B oTfe/ibHOCTY: asoTHbIe (3000), docdopubie (0300), xammitabie (0030)
ymoOpeHus, a TakKe OpraHO-MUHepajibHas CHUCTEMa, NpeNCcTaB/IeHHas B
Bo3pacTaoImx fo3ax (1111), (2222), (3333), (4444), (5555).
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1. Knroyeabie eapuaHmebi onbima, paccMampusaeMblie 8 0aHHOU pabome
(003b1 MuHeparbHbIx yOobpeHull yka3aHbl 8 Ke 0.8./2a, Hago3 8 m/2a)

1 KoHTpons(NOPOKO - Haso3 — 0) 0000
2 N90POKO- Hagos - 0 3000
3 NOP90KO- HaBos - 0 0300
4 NOPOK90 Hagos - 0 0030
5 N9oP90K90 HaBos — 0 3330
6 NoPoKo — Haeos 9 0003
7 N90P90K90 — HaBos - 9 3333
8 N30P30K30 — HaBos - 3 1111
9 N60P60K60 — HaBo3 — 6 2222
10 N120P120K120 — HaBo3 — 12 4444
11 N150P150K150 — HaBos - 15 5555

TaxuM 06pa3oM, ykasaHHBbIE BapMaHTBI MICIIONb30BaHbI KaK KII0YeBble
B Halleil paboTe, TaK KaK OHM IIO3BOJ/LIIOT IPOCIEAUTb U3MEHEHVE
YPO>KaliHOCTM OBCa Ha Pa3HbIX M3y4aeMbIX BapMaHTaX:

1. KonTpornp;

2. Ha MMHEPAJIbHON CUCTEME;

3. Ha OpraHO-MMHEPAIbHON CUCTEME;

4. ¥ IpU BHECEHUM CPENHUX 103 YROOpeHUIT, peKOMEHyeMbIX B 9TOIl 30He
(asoTHBIX, POCOPHBIX ¥ KaMUITHBIX [0 OTHENTBHOCTI) MO OBEC.

Hameit 3apavell ABIANOCH BBIABJIEHME 3aKOHOMEPHOCTEN MEXIY
¢dakTOopamu OIBITA, TO €CTh CUCTEMaMU U JJ03aMU BHOCUMBIX yLOOpeHuii,
arpoOXMMMYECKMMH II0KA3aTeNAMI IIOYBBI M YPOXKaTHOCTBIO KYIbTYPhI OBCa.

B nsyuyaemori 5-11 porauum KylIbTypbl BO3JENbIBAIOTCS IO IIOCIEENTCT-
BMIO BHOCUMBIX YHAOOpEHMII, TO eCTb JaeTCs TONbKO IIOfjep>KMBalolIas
(cTaproBas) j03a a30THBIX YA0OpEHWIT Ha BCe BAPMAHTHI B o3e 30 K A.B/Ta.

B Tabmuue 2 mpencTaBleHO cofepxaHue asoTa, ¢pocdopa u Kamus B
yRoOpeHun.

V3smeHenusa arpOXMMMYECKMX ITOKa3aTe/lell IOYBbI IO KII0YEBBIM
BapyMaHTaM (B CPaBHEHUM C VICXOZHBIMU JJaHHBIMU, HOTYyYeHHBIMM IIpU
3aKJIafiKe OIBITA) IPECTABIEHBI B Ta0/uIe 3.

2. ColeprkaHue azoma pasnu4Hbix popm, ghocghopa u Kanusi
8 UCr0Mb3yeMOM Op2aHU4eCcKoM yOobpeHuu

No6u | NaMMOHUIH. P20s | K20

%

0,46 | 0,08

0,21 | 0,66
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3. Aepoxumudeckue nokasameriu ro4ebl OrbIMHO20 yYacmka

ObecneyeH- Obecneyer-
© 0 HOCTb MOYBbI HOCTb MO4BbI
a k& — (e} (@)
oz El O X NoABWXXHbIMU B NMOABWXHbLIMU
z g exX| £ o chopmamm * chopmamm
T S aneMeHTa aneMeHTa
(no KupcaHoBy) mr/kr
0000 1,0 5,3 34 HU3Kasi 72 cpegHsis
3000 1,1 5,3 68 HU3Kas 55 HU3Kas
0300 1,0 5,2 140 cpenHsas 73 cpenHsis
0030 1,2 55 80 HU3Kas 126 NoBbILLEHHas
0003 1,1 55 85 cpenHsas 65 Hu3Kas
3330 1,0 5,2 173 NoBbILLUEHHAs 130 noBblILLIEHHAs
111 1,1 5,8 130 cpenHss 82 cpenHsisa
2222 1,1 5,9 230 BblCOKas 116 noBblILLIEHHAs
3333 1,2 5,2 140 cpenHss 98 cpenHsisa
4444 1,2 5,7 225 BblCOKast 142 noBblILLIEHHAsA
5555 1,3 5,6 410 0OYeHb BbiCOKasi 252 OYeHb Bblcokasi

B nemom, o opraHo-MmHepanbHON CUCTEME, B 4 OCTaTbHBIX BapMaHTaX
HaOJIIofjaeTCsl 3aKOHOMEpPHOE, COITIACHO POCTY HO3bl BHECEHHOTO paHee

yno6peHns JoCTOBepHOE yBeNMueHIe YPOXKaTHOCTH:
B BapmanTe 1111 - N30P30K30 - HaBos - 3 1/ra -

npnbaBKa K ypoxKaitHOCTI cocTaBua 1,6 1j/ra

B BapmanTe 3333 - N9OP90K90 - HaBos - 9 1/ra -

npubaBKa K ypoXKaltHOCTI cOcTaBuIa 2,3 1j/ra
B BapnanTe 4444 N120P120K120 - HaBos - 12 1/ra —
npubaBKa K ypOXKatHOCTI cOCTaBmIa 7,5 1/ra

B BapmanTe 5555 N150P150K150 — HaBos - 15 1/ra

- mpubaska coctaBuia 8,1 11

Hamnbonee cymecTBeHHble IPUOABKY K YPOXKATHOCTY OBLINM HOMY4EHBI
B BapMaHTaX ¢ HAMOOMBIINMI f03aMM YEOOPEHNUII B OPraHO-MUHEPAIbHOI
cucteme 1 coctaBunn 49,67% u 53,64% cooTBETCTBEHHO JI/Is1 BAPMAHTOB 4444
u 5555. 9to 7,5 11 3epHa 1 8,1 1] 3epHA COOTBETCTBEHHO. TaK)ke JOCTOBEpHEIE,
HO MeHee 3HaunTe/IbHble IPUOABKI K YPOXKATHOCTY OTMEYEeHbl B BApMAaHTaX
C BHeceHMeM a30THOro ypobpenus 3000, xamuitHoro ymo6penms 0030
Y BapyaHTe C MUHEpPANbHON cucteMoil ymobperms 3330 u cocTaBuUIn
COOTBETCTBEHHO: 13,25%, 16,56% 1 17,22%.
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Hanu4me BBIKIIOYUKM B OJHOM M3 BapMAaHTOB MeIIAeT YCTaHOBMTD
ONTUMAJIbBHYI0O C SKOHOMMYECKON TOUKM 3peHUs [j03y YHAOOpeHMil Kax
OpPraHO-MUHEPAIbHO CUCTEMBI B OTMAENTbHOCTY, TaK U BCEX U3YYEHHBIX
B IPe[CTAaBJI€HHOIl paboTe BapMAHTOB CUCTEM YHOOPEHMA U OTHEIbHOIO
BHECEHIsI MMHEPaJIbHBIX Y0OpeHUIL.

IIpy paccMoTpeHMM cofiepKaHus TOABIDKHOTO Kamys u docdopa B
BapUAHTAaX OIBITAa HAOMIONACTCS Ta JKe TeHAEHLVSA, YTO U C YPO>KAITHOCTBIO.
IToBbllIeHME COfEPXKAHNS ITHUX 9TEeMEHTOB HAOMIOlaeTCsl B BapMaHTAX, I7e
OHJ BHOCUJINCD B OTHEIbHOCTH, HECKOIBKO OOIbIIIe B IIOTHON MMHepaabHOI
CUCTeMe ¥ MaKCUMa/lbHble 3HAa4eHUe HaOMogaIuch B BapMaHTaX C
JeTbIPeXKpaTHOI 4444 ¥ MATUKPATHON 5555 T 03011 yHOOpEeHUiT OpraHo-
MIUHEPAIbHON CUCTEMBI.

IlonyyeHHble JlaHHBIE TOBOPAT O TOM, YTO IPU BEJEHMM XO3ANCTBA
IUIsL HOJTYYeHNUs BBICOKON NMPMOABKU K YPOXKATHOCTM OBCA ¥ YIYYIICHUS
arpoXMMMYeCKMX IIOKasaTe/leil II0OYB B JJINTEIBHOM OIbITe Hambolee
a¢deKTUBHA OpraHO-MIHepajIbHAS CUCTeMa YH0OPEeHNIT B BBICOKMX JO3aX.

Cnucox numepamypot:

1. Hepxapun JI.M., Mepsnas L.E, Kosnmosa A.B., MHTerpupoBaHHOE IPUMEHEHUE
CPEZICTB XMMM3ALNHU B peCypcocOeperaroix arpoTeXHOMOTUAX IPOU3BOJICTBA 3epHa
/ epsxaBun JI.M., Mépsnas [.E., Kosnosa A.B. - M.: BHUMA, - 456 c.

2. KosnoBa A.B. 9¢bdeKkTUBHOCTD [UINTENBPHOIO IIPUMEHEHUSA OPraHMYeCcKUX M
MMHEPA/IbHbIX YAOOPeHNUIT B Pas/IMYHBIX [03aX ¥ COYETAHUAX IIPU BO3JE/IBIBAHNUMN
OBCa B [10JIEBOM CeBOOOOPOTE Ha AEPHOBO-IIOA30/IUCTO JIETKOCYITIMHUCTOI IOYBe.
Kosnosa A.B. - [Incc. kanp. 6uon. Hayk. M.: - BTBHY BHUVA umenn IlpannimHukosa
I.H..

3. Mepsnas LE., 3sa6xuna L[A., ®omkmua T.II. [nutenpHoe NpuMeHeHNe
OpraHMYeCKUX U MYHEPaTbHbIX YIOOPeHNU T 1Py ONTUMU3ALUY UX 103 ¥ COYeTaHMII
Ha JIETKOCYTTIMHUCTOI nouBe // Arpoxumus. 2006. Ne 10. C. 33-40.
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JToxanusanus KaTUHBIX YR0OpeHNii B IOYBe KaK PeryIsaTop
BAMHAMMKI MMHEPAIbHOIO NUTAHNSA PACTEHUI

Ilasnos K.B.

MTI'Y umernu M.B. J/Tomonocosa, Paxynvmem nousogedeHuUs,
Kagpeopa azpoxumuu u 6uoxumuu pacmeHuti

IIpeodnomncera OUHAMUUECKAL KOHUENUUS ONMUMUZAUUL KATTUTIHO20
nUMaHus pacmenutl, OCHOBAHHAS HA Pe2yNAUUU NPOCMPAHCINBEEHH020
pacnonoxeHus Kanutinovlx yooopenuil 6 nouse. Ona 060cHO6bI6aEMCA
B03MONHOCHBIO ObICIMPO20 NACCUBHO20 MPAHCNOPMA KAZIUA U3 04a2a

0Kanudayuu yoobpeHuti 6 pacmeHus wepe3 cCKOpOCHHble KAHATbL,

ABAAIOULUECS PUSUONO2UMECKUMU MEXAHUSMAMU NPUCNOCOONEHUS K
2emepozeHHbIM YCTI08UAM NOUBeHHO cpedvl obumanus. IlompebHocmo

8 9MUX MEXAHUIMAX MONCEM B03HUKAMb 60 8MOPYI0 NOTLOBUHY
6ezemayuul pacmeHuil NPu GopMuUpPOBaAHUL UX 2EHEPAMUBHBIX 0P2AHOB.

JlokanbHelit crnoco6 (mmm placement method) mpexcrasnser co6oii
OJVIH U3 3/IeMEHTOB COBPEMEHHO} TeXHOJIOTMM TOYHOIO 3eMyIefeNnns. ITOT
CI10co6 OCHOBAH Ha TOYHOM IPOCTPAHCTBEHHOM pa3MelleHNy yEoOpeHnmit
B II0YBe, ONTUMUSUPYS KOTOPOE MOXKHO IIOBBICUTH UX 3((EeKTUBHOCTS.
JIumytupylomym pakTopoM HpPOABIDKEHM 9TON TEXHOIOIMU B IPAKTUKY
ABJIseTCA cnabast pa3paboTaHHOCTD arpOXMMIIECKOI TeOPHIL.

B Hacrosee Bpems cpopMynnpoBaHa HOBasA KOHLIEIIVA PeTyIMpOBaHUA
[IPOCTPAHCTBEHHOTIO pasMelljeHNMsI Ka/lUITHbIX YI0OpeHnil B [I0YBe C LIe/IbI0
ONTUMU3ALMM JUHAMUKI MYHEPaIbHOTO NUTAaHMA pacTeHuit. Viccnenosanus
ObUIM HayaTbl B II0/IEBOM oOmbiTe Kadenpbl arpoxummu (akyabrera
nousoBefienua MI'Y, samoxxenHom B 1990 ropmy mop pykosopctsoM B.IL
MuneeBa. OnpIT IPOBOAM/ICA Ha O€IHON JIepPHOBO-IOA30ICTON IIOYBE
YOII3I «YamrHmuKkoBo» M0 AMHAMUYECKON CXeMe, TO3BOIAIOIIEN OTHETUTD
HEIIOCPEeACTBEHHOE, IPsAMOE MNEelICTBME YNOOPEHUII OT UX HOC/IeHeliCTBYS.
bpu1o 1OKa3aHO, YTO [JeNCTBME U IIOCTENEeiCTBIE KaJMITHBIX y,u06peH1/n71
UMEIOT pasHoe (GU3NOIOrnyecKoe BAVsIHIE, He 0OBACHUMOE C MO3UINK UX
BIVMsIHMA Ha oOllee COflep)KaHue Kamusi B pacTeHusx. To eCcTh eXeromHoe
HelICTBME KaIUIHBIX YHOOPEHWUII VIMENIO KaKyIo-TO CBOKI CIeIMUKY IO
CPaBHEHUIO C IIOCTIeHEeNICTBIEM, KOTOPYIO HeJb3s OBIIO OOBACHUTD C TOUKU
3peHMsl TPaAMIMOHHON 6alaHCOBOI KOHIEIINUY, YYUTHIBAIOIIEH TOIBKO
ob11iee cofiepyKaHNe Kaus B TIOYBE U B PACTEHMSIX.

JanbHeillne MUCCIENOBAaHNA IIPOBOAMINCH YXe B J1a0OpaTOPHBIX,
MOJIe/IbHBIX ¥ BeTeTAIMOHHBIX ombITax. Crernuduka IpsMOro HeNCTBUS
ymoOpeHuUit 3akio4yanach He TONbKO B [MHaMMKe (CpOKax BHECEHMs
ymoOpeHmii), Ha KOTOpPYI0 OOBIYHO OOpalalOT BHMMaHMe, HO U B
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O0COOCHHOCTY HPOCTPAHCTBEHHON JIOKaIM3alMM YHOOpeHMil B IOYBE
(cmocobe BHeceHus). JIOKaIbHOCTb pasMelljeHNs YEOOpeHuit 1 JUHAMUKA
Ka/uA B II0YBE OKa3a/IICh TECHO B3aMMOCBsA3aHbl. Heob6XoayuMo orjeHuBaTh
M peryiMpoBaTh IIPOCTPAHCTBEHHYIO HEPaBHOMEPHOCTb pa3MelleHusA
ymoOpenust B mouBe. Ouar IOBBILIIEHHOJ KOHLEHTPALMM JJOCTYIIHOTO
Ka/us MOC/ie BHeCeHMA YoOpeHMs Aaxke B cnabopUKCUpPYIOLeil epHOBO-
MIOJ30/IMCTOM CPEeNHECYITIMHUCTOI IIOYBE JIOKa/NIM30BaH B OIPAaHMYEHHOM
NPOCTPAaHCTBE NOpAAKa 1-2cM M COXpaHAETCA B TE4YEHME BpPEMEHU
COIIOCTABVMIMBIM C BET€TALIOHHBIM IIepMOfOM pacTeHnit. IlosTtomy pasnmyane
HeCTBUS OT IOCTIENeICTBIUS KaIMTHBIX YHOOpEHWIT CBs3aHO He TOJIBKO
¢ 6oree BBICOKOII IOABIDKHOCTBIO B 9TOM CjIydae Kajus B HOYBE, T.€. €ro
He3a(pMKCMPOBaHHOCTDIO, HO I €T0 OTPAHIYEHHOI 11 JOCTATOYHO TN TETbHOI
JIOKa/IM3alyell B BepXHeil YacTy MMaXOTHOTO C/I0sI TIOYBBI.

Hanuune oyara ¢ BbICOKOJ KOHIJEHTPALMEN JOCTYIIHOTO Ka/lKsA B IIOYBE
OYeHb B@KHO, T.K. IIO3BO/IAET MOAKIIOYATb PACTEHMsIM Ooree OBICTPBIiL
MexaHM3M maccuBHOro mormoienns kamusa — LATS (low-affinity transport
system). boree ckopocTHbIe KaHa/Ibl TOCTYIUIEHN Ka/luA B pacTeH)e MOXKHO
paccMarpuBarb Kak (M3MOJIOTMYECKMe MeXaHM3MBbl IPUCIIOCOOIeHUA
pacTeHuss K TeTEPOreHHbIM VC/IOBMAM IIOYBEHHON Cpelbl OOMTaHUA.
[ToTpeOHOCTD B 3TMX MeXaHM3MaX MOXKET BO3HMKATb BO BTOPYIO IIOTIOBUHY
BereTalMy pacTeHNs, KOIJa IIOIVIOTUTE/IbHAs CIIOCOOHOCTb KOpHEN u
cofiepkaHie Kaausi B pusocdepe CHIDKAIOTCS, @ Harpy3Ka Ha TPAHCIIOPTHYIO
CUCTEMY PaCTEHMI, B KOTOPOIl aKTUBHO 3a/le/ICTBOBAaH KaJIUil, BO3PACTaeT.

B Hammx skcrepumeHTax OmaronpusTHOe GU3MONOTNIECKOe IECTBIE
JIOKaTIbHOTO CII0co0a BHECEHVs YHOOpeHMIl MPOMUCXOAMIO 3a CUET yIyd-
IIEHMsA PasBUTU:A T€HEPATUBHBIX OPraHOB IE€PBUMYHBIX M BTOPUYHBIX IIO-
0eroB siaMeHst mpu CIaboOM BIMAHMKM Ha POCT moberoB 3 -4 cremenn,
¢dbopMupYIOIINX B OCHOBHOM HENPOAYKTMBHYIO 4acTb ypoxkasd. ITpmbaBka
ypoXkasi 3epHa JOCTHUIaach 3a CYeT YBeIMYEHNUs ero Hoau B o0ieil 61o-
Macce, YTO MOXXHO CBA3aTh C YIydYlIEeHNEM TPaHCIOPTa acCUMMIATOB
(a Taxxe NPK) B reHepaTiBHBIC OpraHbl PacTeHUII BO BTOPYIO IIOJIOBUHY
BereTallMy AUMeHA.

Ha ocHOBe wnccreoBanmii Ha [IepPHOBO-IOfI30/IMCTON IOYBe Oblia
BIIEPBbIE YCTAHOBJIEHA CBs3b MEX]Y IPOCTPAaHCTBEHHBIM PaCIONOKEHNMEM
KaJIMITHBIX YEOOpeHMit B TOYBe, AMHAMUKOJ Ka/TUITHOTO [IMTAHWsI PacTeHMIt
U MX NPORYKTMBHOCTbIO. B KadecTBe rumoTresnl Oblta copmynupoBaHa
IVHaMM4YecKas KOHILENIMA, I03BOJIAIasA yCOBEPUIEHCTBOBATh TPalyIiu-
OHHYI0O 0aJlaHCOBYI0 KOHIIEIIIVIO, OCHOBBIBAIOLIYIOCSA Ha OIpeeeHNnn
TOJIBKO OOILero KO/M4YecTBa Kanusa He0OX0MMOTO ¢/X KY/IbTYpaM.

HoBas xoHmemnius Oblna IpefcTaBleHa B BUJe CIEAYIOLENl CXeMbL:
HepaBHoMepHOcTb (HP) BHecenus xanus (K) ynobpennit npusoaut k — HP
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pacnonoxxenus K B mouse, KoTopas BbI3bIBaeT — ;uHaMKKY K B mouse, BMecTe
aTo popmupyer — HP mormomenns K pacTeHusMM B TedeHue BereTallnyu
unu AvHamMuKy K nuranmusa pacteHuil, BCIeACTBUE 4ero BO3HMKaeT — HP
obecrieuennoctu K (a BCIecTBME 3TOrO U APYTMMIU 9/IeMEHTaMM) PasHBIX
yacreit pacrenuii — HP passurtusa sTux dacreil u B KOHe4HOM utore — HP
(yBenmudyeHne M CHYDKEHNeE) ypOXKas U ero Ka4ecTBa.

MoxHo ¢GopManu3oBaTh elle KOMIIAKTHee, eClIM BBECTUM COOTBETCT-

Bymouee o6osHadeHyne: HPks-t - osHayalollee NPOCTPAHCTBEHHO-Bpe-
MEHHYI0O HEPaBHOMEPHOCTb B OTHOIIEHUM Kamus. V ydecTsb, 4TO B IOUYBE
OMHaMUKa sABIAETCA CHAeNCTBMEM, a B PacTeHUMM - MPUYMHON Ipo-

CTPAHCTBEHHOJI HepaBHOMEPHOCTU B OTHoIleHuu Kanus. IlocnemoBarenb-
HOCTb COOTBETCTBYIOLIUX CUMBOJIOB (s-t) M THpe OTpakaeT IpPUYMHHO-
C/IeICTBEHHbBIE CBA3IL.

Cxema npuobperaer C/IefyoOLui BUJ:

HPxs-t B nouse — HPkt-s B pacrenusax - HP ypoxas.

Ha ocHoBe 9Toit KOHIeNuyu OBUIO CjeNaHO MPEIONIOXKEHNe, II0-
3BOJAIOIIEE €€ IPOBEPUTH. IIpeArnonaranoch, 9YTO JIOKAIbHBIN CIIOCOO
BHECEHVsI Ka/IUITHBIX YAOOpeHNuit MOXeT OKasblBaThb OarompusaTHOE
HeliCTBUe Ha pacTeHJe He3aBUCUMO OT OOIIEro COfep>KaHMs B HUX Kasus,
TO eCTb JaXke IIpJ ONTUMATIbHOM YPOBHE OOecHedeHHOCTH. [y 9Toro B
KauecTBe O0BEKTa MCCIeNOBaHUsl ObII BBIOpAH Ie/IMHHBI YEPHO3EM C
BBICOK/M COfiep>)KaHieM B HeM OOMEHHBIX ¥ HeOOMeHHbIX (GOopM Kamusi, HO
HM3KOI CKOPOCTBIO Andy3uu Kanus B mouse. [IATumeTHIE BereTalyiOHHbIe
OIBITHI, IPOBEJ€HHblE HAa IUIOHOPOJHOM YepHO3eMe, MOATBEPANIN
[IpefjIecTBYIOLIVe faHHble. Brepsble ObUta momydeHa mpubaBKa ypoxkas
SIMEHsI OT Ka/IMIHBIX YA0OPEHNIT, HeCMOTPsI Ha OITUMAaTIbHOE COflep>KaHue
Ka/isl B [TOYBE U B pacTeHUsX. TakuM 06pa3om, 6bIIO MOATBEPXKIEHO, YTO
C TIOMOIIBIO JIOKAJIBHOTO CIIOCO0A BHECEHVSI K/IUIHBIX YHOOPEHUIT MOXKHO
OIITYMU3MPOBATh He TOMBKO 00liee cofiepyKaHue Kamusi B PacTEHUsX, HO
U [UHAMVKY MUHEPATbHOTO ITUTAHIISL.

217



e

JTAHIIIA®THASA ATPOXUMMUSA, YCTOMYMBOE
OYHKIOVIOHNPOBAHMUE ATPO/IAHIIIA®TOB,
BMOTEOXINMMWA N1 PAINO3KO/I0T A

IIpogyKTHBHOCTD APOBOIl NIIEHNIBI 11 YCTONYNBOCTD
arpo3KOCHCTeMBI IPU BHECEHUN yROOpeHUil ¥ MUKPOOHBIX
6monmpenaparoB

Angepos A.A.

Bcepoccutickuti HayuHo-uccnedo8amenvCcKutl UHCMUMYm
azpoxumuu umernu [J.H. IIpanuwmnuxosa, Mockea

IIpedcmasnenvr dantvie Ucced08aHULl NO BAUTHUIO OUonpenapama
pu30azput Ha YPorcatiiHOCmy U KA4ecmeo 3epHa APo6oii NueHULblL
HA 0epHOB0-N0030AUCOTL TIe2KOCYIUHUCMOTL noYee. IHOKynsUus
cemsiH buonpenapamom obecneuuna npubasky maccol 3epHa Ha 15,5%.
Hcnonvsosanue memooa u30monHoll UHOUKAUUU C NPUMeHeHUeM
cmabunvrozo uzomona asoma >N n03607UN0 YCHMAHOBUNb OO0
asoma, PuUKCUPOBAHHO20 pu3ochepHuviMu Ouasompogdamu, 6
popmuposanuu yposcas, K03 PuyUeHm Ucnonvb306aHus a3oma u3
cudepama u AUAHUE UHOKYTIAUUU CeMSTH PU30AZPUHOM HA KOIP-
PpulyUeHm UCNONb306AHUS PACNEHUSMU A30MA U3 OUOMACCHL 20PUULDL.
Hpu unokynsyuu cemsH 6UONPeNaAParom YEeIUUBACHNCT 6bIHOC
asoma ¢ maccoti sepra: Ha 19% Ha ¢one PK u Ha 17% - 6 sapuanme
¢ cudepamom. B axcnepumenme na 0eproso-nod30nucmoii nouse
€ HEBBICOKUM COOePHCAHUEM OP2aHUUECK020 Beuecmea OUeHKY
PYHKUUOHUPOBAHUS CUCTEMDbL AZPOIKOCUCIEMbL NOO SPOBOTLL
nueHuyell npu HeceHUU OUOMACCHL 20PUULDbL NOKA3ANA, YO CUCIEMA
HAXOOUMCS 6 YCMOTHUBOM COCIOTHUU (30HA 20Me0Cmasa,).

Knrouesvie cnosa: puzoazpun, ypoxcatiHocms 3epHa Apo6otl nuleHunbl,
cudepam, 6vblHOC azoma ypoxcaem, usomon azoma °N, ycmotiuusocmeo
azpoakocucmemot.

YcroiuuBoe pasBUTHE CEbCKOXO35MICTBEHHOTO IIPOM3BOACTBA IIPEAY-
CMaTpMBaeT yIOB/IeTBOPEHNe IIOTpeOHOCTel 001IecTBa Ha (POHE COXPaHEHNA
HOPMAJIbBHOTO COCTOsIHMA Omocdepbl. IIpy 9TOM BaXKHBIM BOIPOCOM
SIBJISIETCS COXPaHEeHNe IUIONOPOAMs IOYBBL M IpefoTBpallleHue Hambonee
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OIIACHBIX BUIOB €€ Jerpafaliy, YTO BO3MOXKHO 61aromapst 9KOTOIMYecKn
6e30I1aCHOMY 3eMJIeNIO/Ib30BAHNI0, 0asMpyIoIeMycsi Ha HEOOXOAMMOCTH
MaKCUMa/IbHO BO3MOXXHOTO NPUOIVDKEHNsI 3eMIefeNnsi K eCTeCTBEHHO-
OPUPOIZHBIM aHAJIOTaM IIPK IOAJEP)KAHUM BBICOKO IPOLYKTUBHOCTHI
CEIbCKOXO03SIICTBEHHOTO MPOU3BOJICTBA, ONTUMMU3MPOBAHHBIX TEXHOTOTMIT
BO3JIe/IbIBAHNS CENIbCKOXO3SIICTBEHHBIX KYIbTYP (1).

[l coxpaHeHUsI eCTeCTBEHHOTO ¥ HOCTVDKEHUS PaCIIMPEHHOTO BOC-
[POM3BOJCTBA ITOYBEHHOIO IUIOOPOANS, 00eCIeunBaIoI[ero CTabuIbHbIII
POCT YPOXKAHOCTU CeJIbCKOXO3SIICTBEHHbIX KY/IBTYp IIpPeIaraeTcs Mc-
[0/Ib30BaTh CUAEPATHI, IIO3BOMAKLINE YIYYIMINTh CTPYKTYPY IIOUBBL,
oboramanlue ee s7eMeHTaM! INUTAHNUS U B IEPBYI0 OYepefb YITIEPOLOM
1 a30ToM [2, 3]. Oco6eHHOCTDIO CHIEPATOB, KaK YAOOpEeHUil, IB/IsETCS TO,
YTO MX XMMUYECKUIT COCTAB M COOTHOIIEHVE MUTATEIbHBIX BEIeCTB O7m3-
KM K aHAJOTMYHBIM ITOKA3aTesIM JUII OCHOBHBIX CEbCKOXO3ANCTBEHHBIX
KY/IBTYD, YTO OIIPefe/isieT ee COOTBETCTBUE HMOTPEOHOCTU PACTEHMII B OC-
HOBHBIX 3/IeMEHTaX MUTAHWs U TO3BOISIET, HA PALY C PAaCTUTENbHBIMU
OCTaTKaMU U MUHEPATbHBIMU YIOOPEHMAMY COKPATUTD JUCOANAHC MEXY
BBIHOCOM C YpOXKaeM U IOCTYIUIEHMEM INTATE/IbHBIX BEIIECTB B IIOYBY
[4 - 8].

Vicrionp3oBaHue CupiepaToB obecrednBaeT MOBbIIIEHIE OMOIOINYeCKOi
AKTMBHOCTY ITOYBBI, YCU/IMBAET IIPOL[ECCHI TPAHCHOPMALIMM OPraHNYEeCKOTO
BelleCTBA M COKPAIAeT IIOTepPY INTATENbHBIX BELIeCTB M3 IaXOTHOTO
cnost [4]. Bmecre ¢ TeM, OCTAOTCS OTKPBITBIMM BOIIPOCHI O pasMepax
VICTIO/Ib30BAHMS a30Ta M3 6MOMACCHI CrfiepaTa MOCIEAYOLMMI KYIbTYPaMu
U O XapaKTepe ero 3aKpelUleHNs B IOYBe, pa3Mepax ra3006pas3HbIX MOTEPD
U BIMsIHVE OMOIpenapaToB Ha OCHOBE aCCOLMATUBHBIX a30T(UKCHPYOLINX
MMKPOOPraHM3MOB Ha 9TM MPOLECCHl. BaXHBIM BOIPOCOM OCTAeTCs U
B/IMSTHIIE CHUIEPATOB Ha MIOKA3aTeNN YCTOINYMBOCTH arPOIKOCUCTEMBL.

Ienv pabomut — oneHKa 3¢ deKTUBHOTO MPUMeHEHNsI cujepara u 61o-
npenapaTa Ha OCHOBE PU30C(EPHBIX MUKPOOPraHM3MOB Ha IPOXYKTUB-
HOCTb SIPOBOJ TILIEHWIBI, Ha JCIIONb30BaHNME OMONOTMIECKOTO a30Ta,
a30Ta yoOpeHnMIt ¥ IIOYBBI M YCTONYMBOCTD arPOIKOCUCTEMBIL.

MeToauka

OneHKy 3¢ (deKTMBHOCTM HpPUMEHEeHUsA cujepara ¥ OMOIOrMYecKOro
[pemnapara pu30arpiuH MIPOBOANIN B MUKPOIIOIEBOM OIbiTe B CMOJIEHCKOI
o6macTi. ArpoxyMmyecKue IIOKasaTely IIOYBBL COAep)KaHMe rymyca (Io
Tropuny) — 1,98%; pHKCl = 5,1 - 5,2; conepkanne MoaBIDKHBIX ¢popM P20s
n K:O (mo KupcaHOBy) - cOOTBeTCTBEHHO 57,6 M 153,1 MI/KT IIOYBBIL.
OmnpIT MpoBOAMIN B COCYAaX 6e3 gHa mnomanpo 0,018 M2 CxeMa ombITa
npencrasieHa B Tabmuie 1. [IoBTOpHOCTD - 4-X KpaTHas1. BapraHTsl B ombiTe

219



pasMellayM MeETOAOM peH/IOMU3MpPOBaHHBIX INoBTOpeHmit. Kymprypa -
spoBast MIIeHNIIa copTa 3/1aTa.

ITpenapar pusoarpun usrotosned BHUVICXM Ha ocHoBe pusocdep-
HBIX aCCOLMATVBHBIX MUKPOpPraHmusMoB Agrobacterium radiobacter, npern-
cTaBimsieT co0Oil MOPOIIKOBUAHBIL TOPdsHON cybcTpaT, 00OTralleHHbII
MATaTeJIbHBIMM BelIeCTBAMMU, C BJIXHOCTbIO 45-55%. B 1 r mpemnapara
copep>xutcst 6 - 10 mipa. 6akTepranbHbiX KneToK. COracHO peKOMeH/jalnm
BHMVMCXM MHOKyNAIMIO NPOBOAMUIM B JileHb IoceBa M3 pacdera 600 r
npernapaTa Ha 6 M/TH. BCXOXKIUX CeMsH. B KauecTBe IpyInmarTess NCIONIb30BaIN
1%-71 pacTBOp Ka3enHa.

B mensx msydeHus GanmaHca asora, ero MOTpeONeHMsT pacTeHWsIMMU U3
cujiepara MCIONb30BaaM PACTUTEIBHYI0 MAacCy M3 CMeCH Topoxa, OBCa U
ropuniipl, cogepxamtyio "N c oboramennem 25,88 at. %. CugepaTr BHOCHIN
B COCY/Ibl OCEHbBIO B TOJI, IIPEIIECTBYIOIINII IPOBEEHNIO OIIbITA I3 pacyeTa
10 r/cocyn. Copepkanue obijero a3ora B Omomacce cocTasysino 2,33%.
CoorHomenne C : N 6p110 paBHO 25:1.

Vicnonb3oBanu oOLIeNpUHATbIE METObI AaHAIN30B [OYBEHHBIX, PACTH-
TENbHBIX 00pasI[OB, M3OTOIHBI COCTAB a30Ta OIpefe/sIIM Ha Macc-
criektpometpe «Delta V». TloToku asora (MuHepanM30BaHHBIN, HETTO-
MUHEPaIM30BaHHbI U PENMMOOMIN30BaHHbIIT a30T) PaCCIUTBIBAMN 110 (9).

Merteoponorndeckne ycioBusA CYIIECTBEHHO PasIMYaNluCh IO TofiaM
uccnegoBanmii. 2014 rop XapaKTepu3OBajCsA IOBBIIIEHHOM TeMIIEPAaTypon
BO3[yXa B TeUeHNe OOMbIIell YacTI BereTallMOHHOTO Mep1ofa (MCKIIoYeHe
— VIIOHB C TeMIIepaTypoii Bo3nyxa Ha 1,0 °C Hibke KIMMaTU4ecKoll HOPMBI) 1
KpajlHe HepaBHOMEPHBIM pacIipefie/ieHNeM aTMOC(epHBbIX OCafIKOB C 4yepe-

1. lNompebrneHue azoma pacmeHusiMu sipo8oli MUIEHUUb,
(cpedHue 3a 3 eoda)

3epHo Conoma .
O6wun
BapuaHTt macca, (;;ﬂ'empe_ BbIHOC, | Macca, ()g::'em‘: BbIHOC, Bb'/HC;C,
2 2 2 2 ’'m
r/m N, % r’m r/m N, % r’m
1. P60K60
(®) - dboH 216,2 1,94 4.2 357,8 0,41 1,5 57
2.0+ BM* | 342,0 2,11 7,2 520,9 0,46 2,4 9,6
3.0+ PA*™ | 249,6 2,01 5,0 3971 0,42 1,7 6,7
4. ® + BM
+PA 383,3 2,18 8,4 560,2 0,49 2,8 11,2
HCPos5 27,7 - - 43,7 - - -

Mpumeyanue: *6M — 6uomacca ropunupsl 6enon, **PA — PusoarpuH;
Macca 3epHa 1 COMoMbl paccyuTaHbl Ha aGCOIOTHYO BNAXHOCTb.
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[OBaHMEM IEPMOJOB 3acylLUIMBOI moroasl (1-1 u 2-s1 fexaga Mast, BTOpas
[IOIOBVMHA MIOJISL 1 IIepBasi NMOJIOBMHA aBryCTa) U BbIMAafieHNeM JITMBHEBBIX
ocankoB (KOHell Mas, Hadajo uions). [upporepmudeckmit koadduiyeHt
coctasui 1,33.

YepemoBaHMue IEpUMOOB TelJa U XOJOJa, 3HAUYMTeJIbHAsA pasHUIA
MeX[y FHeBHBIMM JM HOYHBIMM TeMIIepaTypaMy, a Takxe IpeobmajaHue
aTMOCQepHBIX IIPOLIECCOB aHTULMKIOHMYECKOTO XapaKTepa SABIAITCA OT-
MMYUTENbHBIMM depTamMu MeTeoycnmoBmit 2015 ropma. CrencTBueM Bbllle-
YKa3aHHBIX ABJICHUII CTA/IO TO, YTO IIPY 3HAYNTETbHBIX KOJIeOaHMUAX CYyTOY-
HBIX I [leKaJiHbIX 3HaUY€HUI1 TeMIlepaTyp B LIeIOM TeMIlepaTypHbIe yCI0BUA
Mas M MIOHA OKasanuch OMM3Ky K HOpMe, MIonb Bbigacsa Ha 0,5°C xonof-
Hee, a aBrycT Ha 1,5°C rTemlee KIMMaTH4YeCKOil HOPMbl. BereTanyoHHBbIN
nepuop, 2015 rofa MO KOMMYECTBY BBINABIIMX OCAJKOB MOXXHO OTHECTH
K 3acyUUIMBOMY — IpeoOrajjaHye COMHEYHOI IOrofsl npm peduumre
ocagkoB. C mas Mecsia B CMOIEHCKOI 00/1acTi OTMevasncst 3aTsDKHOM —
YeTbIpeXMeCAYHBI — IIepUOoJ, HelocTaTKa 0CaKoB. Ko/mmdyecTBO BBIMABILINX
0CafIkoB B Mae cocTaBuio 41%, none - 40%, urone - 67%, aBrycre — 8% ot
MECAYHONM HOPMBIL. B CBA3M C aHOMaJIbHO CYyXMMM YC/IOBUAMM BEreTalMOH-
HOTO TIepuofia IUApoTepMIdecKuit koadduiueHT 3a mait-asryct 2015 ropa
paseH 0,64.

ITo meTeoponormyeckum ycnosusaM 2016 rop xapakKTepusoBancA Kak
YMEepEeHHO TEIUIbI C M30bITOYHBIM KOMUYECTBOM OCAfIKOB (CyMMa OCafiKoB
3a amnpenb-uioab cocraBwia 138% K cpefHEMHOrO/leTHEMY 3HAYeHMIO).
CpepgHeMecsayHasi TeMIlepaTypa BO3[yXa B aIlpese, Mae, MIOHE U UIOJe
IpeBbIIlaNa KIMMaTH4ecKyo Hopmy Ha 1,3, 1,7 n 1,1 n 1,0 °C coorBerct-
BEHHO.

Pesynbprarsl 1 06CyxKIeHMe

YcmoBus IUTaHMA U IpUMeHeHMe 61oIpelapaTa OKasaly CyIeCTBEHHOe
B/IMsIHME HAa MAacCy 3€pHA APOBOI IIIEHNUIbI, KOTOPas M3MeHAMAch oT 216,2
mo 383,3 r/m? (tabn. 1). B Bapmante ¢ mcmonbzoBanueM PK-ymo6pennmit
Macca 3epHa cocTaBuiaa 216,2 r/m’. BHeceHMe cupepaTa CIOCOOCTBOBAIO
HOBBIIIEHNIO cOOpa 3epHa Ha 65,4% (342,6 r/M?) 1 Macchl cONMOMBI Ha 53,5%
(520,9 r/m*). Ilpu mocepe Ha PK-(oHe MHOKYIMPOBAaHHBIMU CeMEHAMU
npubaBKa Macchl 3epHa B CpelHEeM 3a TPy rofia cocTaBua 15,5%. B cpentem
3a TpU roja ImpubaBKa OT MHOKY/IALUM ceMAH PA ObUia MeHblle, 4eM OT
BHeceHMs1 6uomaccsl ropunipl (BM), 4To CBSI3aHO ¢ HUSKUM COflep>KaHMeM
B IIOYBe JJOCTYIIHBIX /Ui pacTeHuit coegyuHennit asora (10). B cpennem 3a
TPV TOfja IIPY [IOCEBe MHOKYIVPOBAaHHBIMY ceMeHamy Ha pore BM npubaska
Mmacchl 3epHa cocraBuna K ¢pony PK - 167,1, k Bapuanty BM - 41,3 u k
BapuanTy PK+PA - 133,7 r/m”.
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Macca conoMslI IpoBOJl MIIEHNIIbL, KaK 11 3epHa, M3MeHsnach Ha PK-¢done
IIpY PasIMYHBIX METEOPONIOTMYECKMX YCTOBUAX BETeTAalMOHHOTO Iepuopia
U B cpegHeM coctaBuiaa 357,8 r/m% Ilpumenenre BM cmoco6cTBOBaIo
YBENMYEHNIO MAcChl COMOMBbI Ha 46%. VIHokynauma PA cemaAH yBenmmumia
MaccCy COJIOMBI B cpefjHeM Ha 11%. Ynydinenue yclIoBuii MUTaHMA PacTEHUNI
or BM u 6momnpemnapaTta HOIOXWUTENIBHO OTPAa3MIOCh Ha Macce CONOMBI,
KOTOpas Bo3pocna Ha 57%.

9 deKTUBHOCTD UCIIONB30BAHNS PACTEHMAMY a30Ta OLIEHMBAKIOT IO
HAKOIUIGHNIO €TO B PacTeHMAX, U Ipexie Bcero B sepHe (11). Comeprxanue
asoTa B 3epHe BO3pacTaeT NpM BHeceHMM mop mmeHuny Ha PK-done
cujepara B pesy/nbTaTe yIydlleHUA YCIOBUII MUTaHMA, KOTOpPOE B CpeTHEM
3a 3 rogja yBennumnaock Ha 0,17% a6 COJIOTHBIX, Bo3pacTaeT U BbhIHOC N Ha
71%. 9¢ddexr or PA - TONBKO IONOXUTEIbHAsI TeHCHIVA. YBeIMYeHNe
cofep)KaHNs a30Ta B 3epHe IO cpaBHeHuwo ¢ PK-doHoM momyueHo mpu
II0CeBE MHOKYIMPOBAHHBIMM CEMEHAMM M BHECEHUU IIOf, APOBYIO IIIEHUILY
BM. VuurbiBasg, 4ro Ha 9TOM BapMaHTe Macca 3€PHA IOJyYeHa BbIlIe
o cpaBHeHMI0 ¢ BM u, ciefoBarenbHO, ObLT OOJIbIIE BBIHOC a30Ta, YTO
CBUJIETENIbCTBYeT 00 yIydlleHnu OOECIeYeHHOCTH pPACTeHUII a30THBIM
ITaHMEM 33 CYeT aCCOLMATYBHO a30THYKCALINNL.

BeiHOC a3oTa sAB/IAeTCs (YHKLMEN BeMMYMHBI YPOXKANHOCTU 3€pHa,
Macchl COJIOMbI ¥ COJfep)KaHM:A ITOro 3jneMeHTa B pacTeHusax. C mc-
II0/Ib30BaHMEM PasHOCTHOTO METOHA BO3MOXKHO ompefenuTb 3ddekT ot
meiicTBuA ynoOpenuit. IIpyMeHeHne 6MoOMacchl CupepaTa CIOCOOCTBOBAIO
POCTY BBIHOCA a30Ta C ypoykaeM Ha 72% (Tabmn. 2). MHokymAuma ceman PA
IOBBIIIAJIa BBIHOC a3oTa Kak Ha ¢oHe PK, Tak m mpu mpumeHeHum 610-
Maccpl TOpUMIbl. JJOTIOTHUTENbHBIN BRIHOC a30Ta C YpOXKaeM ApOBOIi TIIIe-
Hunbl or PA Bospactan Ha 18% Ha ¢one PK m Ha 17% - Ha BapuaHTe
¢ ucnonpsosanueM bM. Ilpu ucnonpsopanmio nop numenuny bM u PA
001LIMIT BBIHOC a30Ta ypoXKaeM IIO/Ty4eH MaKCHMMa/lIbHBIM, IIOYTHU B fiBa pasa
npesbimaromnit pon PK.

2. Cmpykmypa nompebneHusi asoma sipogol nuweHuyel (cpedHue 3a 3 eoda)

Oo6wwun N yno6peHnus N noyBbl Acco-
BapuanT BbIHOC % or fononHu- | LMaTvs-
asora, | r/m? BHeE- r/m? TenbHbIN HbIl N,
r/m? CEeHHOro N r/m?
1.— P6OK60 () -
bon 57 - - 5,7 - -
2. ®oH + BM 9,6 3,0 23,5 6,7 0,9 -
3. ®oH + PA 6,7 - - 6,7 - 1,0
4. ®oH + BM + PA 11,2 3,3 26,2 7,9 0,9 1,3
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Muokynsauma cemsn PA ysemnmumna BbiHOC N u koadduuueHT ero
UCIIO/Ib30BAHMsI PACTEHMAMIY U3 YROOpeHs Ha popMupoBanue ypoxas. [Tpu
BHeceHVM BM B pesysbTaTe HeATETbHOCTV IOYBEHHBIX MUKPOOPTaHU3MOB
IIPOMCXONAT IPOIEeCCH MUHEpanu3alyyl OPTaHMYEeCKOTO  BeIIecTBa,
IpUBOAAIIME K OOpasOBaHMIO [JOIOMHMUTEIPHOTO a30Ta, KOTOPBIA TaKxke
JVICIIONIb3YeTCs pacTeHUAMN Ha GopMupoBaHye ypoxkas. Vcronbzosanue "N
II03BOJINIO BBIYTIEHNUTD OO JOIIOTHNTENTBHOTO a30Ta, KOTOPBIil COCTABIAET
13% mpu BHeceryu BM 1 8% nipu ncrionb3osanuy BM +PA ot o611jero BbiHOCA.
3a cuer mpuMeHeHusa PA pmona accoumaruBHOTrO asora B GOPMMPOBAHMI
ypoKasi IIIeHUIbl gocturiaa 1,0 r/M% a Ipy moceBe VMHOKY/IVPOBAHHBIMMI
cemeHamu Ha ¢pone BM - fio 1,3 /Mm%

IIpumenenne nszoromna "N 103BONNIO BBIABUTb CTaThM Oa/aHca a3oTa
ynobpenus (tabn. 3). Ilpu mHOkymsumu cemsan PA Bospacraer Ha 2,7%
UCIIONb30BaHMe a30Ta yHOOpeHMs Ha (OpMUpPOBaHUE YpoxKas sSPOBOIL
IIIeHNIBI, OTMEYAeTCA MOJNOKUTENbHAsA TEHJEHIMA ero 3aKpelieHus B
20-caHTMMETPOBOM C/I0€ ITOYBBI ¥ CHIDKAKOTCA ¢ 24,9 no 21,0% norepn a3ora,
OTHOCAIIMECS IPEUMYIeCTBEHHO K ra3000pasHbIM popmam [12].

3. banaHc asoma buomacchl 20p4uUUbl MPU 8blpawueaHUU Sposoll NWeHUUb,
(cpedHue 3a 3 eoda)

3akpen-
Mcnonb3so-
BapuaHTt Rosa N, BaHO pacTe- feHo MoTepun
r/m? B 20 cm cnoe
HUAMN
noYBbl
PK + BM 12,6 3,0/23,5 6,5/51,6 3,1/24,9
PK + BM + PA 12,6 3,3/26,2 6,7/52,8 2,6/21,0

MpumeyaHue: Hag YepToi — a3oT yaobpeHus, r/m2, nog YepTont — % OT BHECEHHOTO.

VcnionpsoBanue nsorona "N MO3BONNIO ONpeNeNTb VHTEHCUBHOCTD
IPOLIECCOB BHYTPUIIOYBEHHOTO IVKJIA a30Ta (MMHepanyu3anus <> MMMO-
OumMsanya < perMMOOMIM3aLUA) IIpU NIPUMEHeHUM cujepata m 6uo-
mpernapara pusoarput (Tadi. 4). Belpamysanye sspoBoii NIIeHUIB Ha GOHe
BHECEHUSA OMOMACCHl TOPYMIIBI O€Ioil CONMPOBOX/AETCA CYILIeCTBEHHOI
MMHepa/nn3alyeil IOYBEHHOTO a30Ta, KOTOpas He CUIbHO M3MEHATAch
OpY UHOKY/LALMM IpeIapaToM acCCOLUVATUBHBIX MMKPOOPTaHU3MOB.
OnHaKO CyIeCTBEHHO CHYDKAINCDH JI07A Ia3000pasHbIX IoTeph ¢ 25% 710
21% oT MMHepanM30BaHHOTO a30Ta IIOYBBL. BClemcTBMe 3TOrO OTMedanach
TEHJICHIIMsI YMEHbIIEHNUA O HeTTO-MUHepansoBaHHoro asora (H-M) u
yBEeIMYNBA/IACh IO/ PEMMMOOV/IN30BAaHHOTO a30Ta IIOYBBL.
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4. lMomoku asoma u nokazamesnu UHmeapaanoEl OUEHKU (byHKUUOHUpOB8aHUs

cucmewmebl rnodea-pacmeHue rpu ebipawusaHuu FIpO6OL7 nweHuupl

®oH + (BM)
[MokasaTenb
Bes nHokynsumm MHokynsaumsa
MvHepann3oBaHHbIV a30T, r/m? 30,2 32,0
HeTTo-Mu1Hepann3oBaHHbIN a3oT, r/m? 15,1 15,8
Penmmo6Unn3oBaHHbI a3oT, r/m? 15,1 16,2
PN : M, % 50 51
H-M:PU 1,0 1,0

VIHOKynsiIMsA ceMsH Pu30arpvHOM Ha IIPOLIECCHl MUHepanmsalyuum 1
peMMMOOMIM3AIMY CYI[eCTBEHHOTO BMSHMS He OKasblBama, OTMeYeHa
HEKOTOPasi IOIOXKUTe/IbHAs TEHIEHIIMS K POCTY TOKa3artesiel MuHepaIn3aum
(+6%), HeTTO-MMHepanusanuu (+5%) 1 peummobunmusanyu (+7%).

CucreMHBIIl aHaMM3 TPAaHCPOPMAIUY ITOYBEHHOTO a30Ta BbISBUIL,
9TO peXuM (QYHKIVOHMPOBAHNUS arpOdKOCUCTEMBl IPU INPUMEHEHWUN
arpOXVMMUKATOB 1 PU30ArpyHa 3aBUCEN OT COANTAHCHPOBAHHOCTHU IOTOKOB
HeTTOo-MuUHepanusoBanuoro (H-M) u (pe)ummo6munusosansoro (PI) azora B
ITy/ie MUHEPaI30BaHHOTro a3ora moussl (M). Vcnonp3oBaHne nHTErpaabHOI
OLICHKM II0Ka3ajo, 9YTO Ha [EePHOBO-IOA30/IMCTON JIETKOCYIIMHUCTON
[OYBe arposkocucreMa (yHKIMOHMPOBaIa: B PeXJMe TOMeoCTasa IIpu
npuMeHeHnn 6uomaccel ropunist 6emoit (BM) (PV: M =50%, H- M : PU =
1,0), a ypoBeHb BO3felicTBIA (HarpysKa) 6b11 B HOpMe. (puc 1).

Cy11ecTBEeHHBIX Pas3nuumii IO MOKa3aTeno GpyHKIMOHNPOBAHNUS arpo-
9KOCHUCTEM MEXJY BapMaHTaMM C MHOKY/IALMEN SIPOBON MIIEHNI[BI PU30-
arpyHOM 1 6e3 Hero He YCTaHOBJIEHO.

Ha ycToifYMBOCTD arposKOCUCTEMbI IIPY MCIOMB30BAHUM PA3TIIIHBIX
BIIOB yEOOpEHNUIT OKa3bIBAIOT METEOPOIOTMYECKIe YC/IOBNUS BbIPAIBAHNS
spoBoil meHunsl. Habmiopamach cMeHa peXXyMoOB (GYHKLMOHMPOBAHMSA
B 3aBUCHMOCTM OT MOTOFHBIX YCTIOBMIl — CTpecc-roMeocTas. [axe mo-
BbIILIIEHHbIE YCIOBMs yBIakHeHus (mpu 1,5 o6bemMe BbIlafieHns: 0Ca/JKOB K
CpefHEMHOTrO/IeTHell HOpMe) CYIeCTBEHHO He M3MEHMIN YCTOIYMBOCTD
arpO9KOCKCTEMBI, YTO YKa3bIBaeT Ha ee CIOCOOHOCTb mpy BHeceHUM BM
HPOSIBIIATD «PE3UCTEHTHYIO YCTONYMBOCTD.

TakuMm 006pa3soM, MHOKY/IALMS CeMsIH SIPOBOIT IIeHnIpl PA OBbIIIaeT
Maccy 3epHa Ha 15,5% mo cpaBHenutoo ¢ PK-ponom, uTo ycrymaer ad-
¢dexTrBHOCTHU 61OMacchl ropunibl (58%). 3a cuér BM u MHOKy/IALMM CeMsIH
PA moutu B 2 pasa Bo3pacTaeT BBIHOC a30Ta C ypO)KaeM IO CPaBHEHUIO
¢ PK-doHom, monsa Oumonormyeckoro asora B ypoxkae cocraiser 12%,
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HeTTo-MUHepanusauua [ peummobunusauua

100%

80%

<50

58"

60% 1

40% 7

20% 7

% OT MHHEpanW3auMu a3oTa NOYEL

+PA BEM BM +PA  Onmumym

0% YL e
BM EM +PA BM BEM

aocTaToyHos 3acyxa NoBkLIWeHHOS
MK = 1,33 K =10,64 ITK = 1,63

YCNOBHA yBNAXHEHWA

Puc. 1. lNomoku azoma (Hemmo-muHepanusayusi u peuMmmobunu3dayusi)
8 sapuaHmax buomacca (BM) u buomacca+ PuzoazpuH (BM+PA)

asora ymoOpeHust — 26%, JOIOIHUTENbHOrO azoTra — 8%. Buompemapar
yBenuumMBaeT Koa(pQUIMEHT MUCIOIb30BAHUA pPAacTeHMAMM a30Ta M3
ymoOpenus Ha 2,7%, cHIDKaeT Ha 4% ra3oo6pasHble ero moTepu. 3a Hepuoy
BereTalyy MUHepanusyercs 17,7 r/M2 a3oTa, peuMmmobumusyercs — 4,4 r/m?
IIpu BHecenun BM arposkocucreMa HaXOAMUTCS B COCTOSIHMM T'OMEOCTasa.
Muokynauusa ceman PA He M3MeHAeT IOKasaTelnM YCTONYMBOCTU arpo-
9KOCUCTEMBI ITpU BHeceHUN BM.
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V3yyeHue fMHAMMKM COOTHOLIEHMN Ke/le3a M MapraHia
B TUCThAX pacTeHuit cupenn (Syringa vulgaris L.)
pU MHOTOKpaTHOI ponmapHoit o6paborke
pacTBopoM cynbdara mapranma

boposux P.A., bonvuuuesa T.H., Ckeopuoe H.]I.

MTI'Y umernu M.B. J/Tomornocosa, Paxynvmem nousogedeHuUs,
Kagpeopa azpoxumuu u 6uoxumuu pacmeHuti

BBenenmne

[ moanep)KaHysI AeKOPAaTUBHBIX KaueCTB CUPEHM Ha BBICOKOM YPOBHE
HEeOOXOAMMO IIpYMeHeHMe MUHEPAIbHbIX YA0OpeHne 1 KOHTPOIb CBONICTB
mouyB. Koppexius nuraHust cupeHu MetonoM GOMMAPHON MTOZKOPMKMU
SIBJISIETCATOPA3L0 MeHee TPYH0EMKIUM, 60ree 3G eKTHBHBIM M 9KOHOMIYIECKI
BBITO/{HBIM CITOCOOOM I10 CpaBHEHNIO C KOPHEBOI OIKOPMKOIA. [1]

PerynsapHo BO3HMKAIOIM HapyLlleHVeM MIHEPaTbHOIO MU TAHNUA CUPeHN
SIBIIsIeTCsl eUIMT MapraHija, MOSBISOIUICA HA MPOM3BECTKOBAHHBIX,
6oraTbix pocdopoM M OpraHMYeCKMM BellleCTBOM Iousax. Kak cremyer us
HaO/TI0IeHNMIt 3a CBOJICTBaMM IIOYB roposia MockBbl, 3adocdhadueHHOCTh OB
SIBJISIETCS] OU€HDb PACIIPOCTPAHEHHBIM SIBTIEHIEM.

IToBeneHne MapraHia B IIOYBEHHOM Ipoduie OTINYAETCS CI0XKHOI
OMHAMUKOIL 13-3a €ro CIOCOOHOCTU 0OPa3OBBIBATH COEAVMHEHVS C Pa3HOI
CTENeHbI0 OKUCTIEHNs, YTO MEHsET ero OMOJOCTYIHOCTb (PacTeHVsi MOTYT
yCBaMBaTh TOJBKO IBYXBaJeHTHbII MapraHerj) [2]. B aroit cBssu, ogHo-
KpaTHble IOYBEHHbIE TECTHI MOIYT ObITb Hed((PEeKTUBHBI INPY OLEHKe
obecriedeHHOCTI pacTeHMil MapraHieM. JINCTOBas AMATHOCTUKA SIBIISETCS
6onee Hapé&xHbIM MertofioM. CrefyeT IOJYEPKHYTb, YTO Ha BKJIIOYEHUE
Maprasija B OMOXMMMYIECKUe MPOLECChl B TKAHSAX PACTEeHNIT 3HAYMTETbHOE
B/IVMsIHVE OKa3bIBAeT Kele30 — aHTArOHUCT MapraHia. B aToit cBsi3m s
OLIeHK) 00€eCIIeYeHHOCTY TKaHell MapraHiieM, IPOBOJSAT TaKXe OIlpererne-
Hue cofiep>kanua >xenesa. OnrumanbHbIM cooTHouleHueM Fe:Mn mna
6O0/bIIMHCTBA BUOB pacTeHmit cumuTaeTCss MHTepBas ot 1,5 o 2,5 [3, 4]

Ilemto mccmenoBaHysl SIBSUIOCH M3ydeHME CE30HHON IMHAMMKM CO-
OTHOLIEHNS JKejle3a U MapraHila B TKAHIX JICTbEB CUPEHU 0OBIKHOBEHHOI
IIpY MHOTOKpaTHOI! ¢ponuapHoit 06paboTKe pacTBOPOM CyiIbdaTa MapraHia,
a TaK)Ke B/IMSAHME TOTO COOTHOIIEHMSA Ha BO3MOXKHOCTb BO3HUKHOBEHIS
BU3Ya/IbHBIX IPVU3HAKOB fedUIITa MapraHIia.

OO6DBeKTBI 1 METONBI
WccnenoBanne mnposopgunock B 2015-2016 rogax Ha TeppuTopun
6oTaHmyeckoro caga MockoBckoro [oCymapcTBEHHOIO YHMUBEPCUTETA UM.
M.B. JlomoHOCOBa.
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s uccnegoBaHus ObUIM BbIOpaHbl copra cupeHu «Joub Tamapar,
«Mymnarka» u «Condorcet» U3 OCHOBHOI Komtekiyu. Kaxmsiii copt 6bL1
IpefCTaB/IeH ABYMS KyCTaMJV, PAacIoOIOKeHHBIMU PSAJIOM APYT C APYroM 1
MMEIOLIVMI NIPYMEPHO OJTHAKOBBINI BO3PACT ¥ YCIOBMs HPOU3PACTAHUA.
OnMH KyCT cUpeHM Kaxporo copra ob6pabareiBamu 0,15% pacTBOpoM
cynbdara MapraHija, BTOpOJ KycT ObUI KOHTPOJIbHBIM. Pacxop pabodero
pacTBOpa COCTaB/IsA/I 2 JIMTPa Ha ORMH KYCT. 3a BEreTalMOHHBIN IE€PUOL
Ob1710 IIpoBeneHo 4 06paboTky (8 Mast, 9 mioHs, 7 uioys u 6 aBrycra 2015 1).
ITepen 06paboTkoit pacTernit oTéupanoch mo 10 - 15 BTOPBIX Hap MMCTOBBIX
IUIACTUH C BEPXYLIKM HOOEroB TEKYIIEro roja C I0KHONM CTOPOHBI KyCTa.
B BosmymHO-cyxmx ofpasljaX JIUCTbEB CHUPEHU IOCNIE CYXOrO O30JICHUS
OBLTIO OIpefieNieHO COfep)KaHMe MapraHila ¥ >Kelesa METOLOM aTOMHOI
abcop6umm Ha AAC Hitachi-1980.

[l OLleHKM TIOYBEHHBIX CBOICTB ObUIM OTOOpPaHBI CMeIIaHHbIE
HOYBEHHble 00pas3lbl IO, KaXABIM pacTeHMeM MCCIefyeMoro copra. B
Io4yBe OBUIM OIIpefie/ieHbl CIefyIollNe arpoxuMmyeckne Imokasaremn: pH
oot BeITSDKKM (TOCT 26483-85); copmepkaHme IMOABIDKHBIX (QOpM
¢docdopa n obmennoro xamusa no merony Kupcanosa (ITOCT 26207-91);
cofiep>kaHme rymyca 1o merony Tropuna B mogudukanyu HMHAO (TOCT
26213-91); comeprkaHne OABIDKHBIX GOpM MapraHija o metony Kpyrmckoro
u Anexcanzposoit (TOCT P 50686-94); comepkaHre IMOABIDKHBIX GOpM
MeZM ¥ IIMHKa B BBITSDKKe 110 MeTony IleriBe-Punbkuca (TOCT P 50684-94).

Pesynbprarsl 1 06cyxKIeHMIe

ITouBbl, OTOOpaHHbIE IO, KYCTaMy CUPEHM, COITIACHO KaaccupuKanmm
LIMHAO (1994) xapakTepn30Banmuch O6MM3KON K HENTPANTbHON BEMMIMHON
pH BOZHOII BBITSKKM, BBICOKMM COJlep>KaHIeM I'yMyca M 0OMEHHOTO Kajus,
O4eHb BBICOKIM cofiepkaHyeM ¢pochopa 1 BBICOKMM COflep>KaHeM MapraHIja.
B coorBercTBuM ¢ Kiaaccubukauyerr mMOYB IO COAEP)KAHUIO M CTENeHU
3arpsA3HeHMsA TSDKENBIMU MeTajUtamy, mpepioxeHHoin AVl O6yxossM [5],
cojieprKaHIe [{MHKA M MefIM — [TOBBILIIEHHOE U BbICOKOe (Tab. 1).

1. Aepoxumu4eckas xapakmepucmuka ceolicme ro4e nod Kycmamu cupeHu

o P20s, K20, Mn, Zn, Cu,

Copt pH (H20) | Tymyc, % Mr/KD Mr/Kr Mr/KF Mr/Kr Mr/Kr

«Houb 6,1 8,86 | 12601 | 2345 | 340 | 980 | 580
Tamapa»

«Mynatka» | 6,2 821 | 10780 | 2445 | 323 | 1070 | 80,0

«Condorcety| 6,2 894 | 11815 | 1855 | 226 | 780 | 650
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B cepepwHe mionA y pacTeHMil BCeX JCCIENyeMBIX COPTOB, KOTOpbIe
He TOJBEpraanch o6paboTKe pacTBOPOM cynabdara MapraHIiia, Hadanaoch
HOXKENTeHNe JIMCTOBBIX IUIACTMH  (MEXOKMIKOBBI  X/10po3). JIucTbsa
006pabOTaHHBIX PACTEHUII OCTAaBAINCh 3LOPOBBIMU Ha IPOTSKEHUM BCEro
BETeTallJIOHHOTO CE30Ha.
140 pEL1

OfcupTamapa @Mynamia @Condorcat A OfoueTamaps OMyaaws BCondorcst B
120 120

B
=
=
[
=
=

MIn, BT, T

:Erl“hrﬁrrlrl‘lrﬁﬁwmﬂ]ﬂ-l“ il

TOS1S 40615 30715 40815 290815 260516 70515 40615 30715 40815 280515 26.0516
Bpema cthbopa npob Bpeiaa oriopa npob

Puc. 1. QuHamuka codepxxaHusi MapaaHya 8 nucmesix y HeobpabomaHHbIX
pacmeHul (crneea) u obpabomaHHbix (cripasa) pacmeopom MnSO,.

O fQows Tamapa DMynames BCondorcet O e Tamaps B Myamen BCondorcet

Tt

70515 40815 30715 40815 2150815 260516 70515 40815 30715 40515 280815 260516
Bpewa oThopanpob Bpema oréopanpob

BeC

Fe_par/mr. cyx

Puc. 2. [lJuHamuka coOepxxaHus xenesa 6 ucmbsix y HeobpabomaHHbIX
pacmeHul (cresa) u obpabomarHbix (cripasa) pacmeopom MnSO,.

XVMMWYECKMI aHA/IN3 TKAHEN JIMCTOBBIX IUIACTUMH BCEX MCCIENyEeMbBIX
COPTOB IOKa3aJl, YTO COJEp)KaHUe MapraHija B JUCTbAX HeoOpabOTaHHBIX
pacTeHMi B Te4eHMe rofia IpakTudecKy He mpesbimano 20 - 25 MI/KL, a co-
Iep>KaHMe >Kele3da B OOJBIIMHCTBE CIydaeB Komebanoch B mpepenax 50-
90 mr/kr. JJaHHBIE ITO AMHAMUKE COEP>KaHNA JKele3a ¥ MapraHlia B IMCTbAX
IpefCcTaB/leHbl Ha PUCYHKaX 1-2. AHamus NUTepaTypHBIX MCTOYHMKOB He
IIO3BONIMJI YCTAHOBUTDL OINTMMAJ/IbHbIE YPOBHM COJEPXKAaHMA 3TUX MUKPO-
37IEMEHTOB B JIUCTBSIX CUPEHU OOBIKHOBeHHOI (Syringa vulgaris L.). OpHako,
CYMTAETCA, YTO JyIA OONBIIMHCTBA PACTEHMII JAPYIMX BUIOB COfiepXKaHMe
B JIMCTBAX MapraHija MeHee 20 - 25 MI/KT 1 >kefie3a MeHee 50 MI/KI CyXOro Beca
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SABJISIETCA KPUTUYECKUM [2, 6]. 3aTpyqHEHHOE YCBOEHME MapraHIia KOpHs-
MU PacTeHUII MOITIO OBITh CBSI3aHO CO CBOJICTBAaMM IIOYBBI — BBICOKMM
3HavyeHyeM pH, BBICOKMM cofiepyKaHMeM MOABIDKHOTO docdopa ¥ opraHu-
YECKOTO BEIIEeCTBA.

2. CpedHue codepxkaHusi MapeaHua 8 JIuCmbsIX CUPEHU

Mn, Mr/kr cyx.Bec, cpeaHee

BapuaHt 1-1 cbop | 2-n cbop | 3-n cbop | 4-1 cbop | 5-n cbop | 6-11 cbop | HCP

Dael 7.05.15 | 4.06.15 | 3.07.15 | 4.07.15 | 28.08.15 | 26.05.16
bes 134 | 195 | 146 | 153 19,0 228 7.4
obpaboTkn
Obpabotka | 116 | 245 | 453 | 453 | 1164 | 27.9 20,3
MnSO4 t] t t] £ £ t £
t 1,49 | 3,79 | 22,17 | 13,02 | 6,43 | -147

p-value 0,274 | 0,063 | 0,002 | 0,006 0,023 0,279

*MpumeyaHue: t-kpuTepuii MCNONb3yeTCsA Ansi NONapHOro CpaBHEHWs rpynn 06paboTaHHbIX
1 HeobpaboTaHHbIX pacTeHuii (o ctonbuam). HCP ucnonb3ayeTcst Ans cpaBHEHWUS 3HAYEHUI
mMexay cobopamu BHYTpU BapuaHTa (Mo cTpokam).

Pesynbrarhl CpaBHEHUS CpeJHMX 3HAUYEHMIl COflep>KaHus MapraHia
B JINCTBSX CHUPEHV IpefcTaBleHbl B Tabmuue 2. Comep)kaHMe MapraHia
B JINCTBAX HeOOpabOOTaHHBIX PACTEHMIT B T€YeH)E BEreTalMIOHHOTO Ce30Ha
MaJIo U3MEHSIOCh 1 OBIIO HVDKE ONTHMA/IbHBIX 3HAaUYEHMIL.

O6paborka pacrenuii pactBopom MnSO. mpuBena K HaKOIUIEHUIO
MapraHija B TKaHiX aucTbeB. [locme mepBoit u BTOpoit 0OpaboOTKM ero
Cofiep>KaHMe B JMCTbAX 3HAYMMO HOBBICMIOCH U HOCTUIVIO OITMMA/bHBIX
3HAYEHUIL.

B xonie mas 2016 roma (6-it c6op) comep)kaHue MapraHiia B JTMCThAX
00pabOTaHHBIX PACTEHNUII COOTBETCTBOBANIO YPOBHIM IIPEABIAYIIETO TOfia.
Takum o6pasom, MHOTOKpaTHast 06paboTka pacrenuit pacrBopom MnSOs He
IIpMBesia K HAKOIUIEHMIO MapraHIia B PACTEHMAX Ha CTIeYIOLINIL TOf.

OmucaHHas [VHAMMKA COIJIACYETCS C OCOOEHHOCTSAMM IIOBeHEHMsA
MapraHiia B pacTeHMsix. MapraHel] OTHOCUTCS K 3/IeMEHTaM C HU3KOI
($103MHOIT IPOBOAMMOCTBIO, TTO3TOMY TP (orapHoit 06paboTKe OH MMeeT
TEHJIEHLIMI0 HAKaIUIMBATbCSl B TKAHAX JIMCTbEB U CMabo IepeMelaeTcs
B [IpyT¥ie OpraHbl. [7]

[TomapHoe cpaBHeHme (Tabm. 3) comep)KaHWUs >Kele3a B JIMCTBAX
006pabOTaHHBIX U HEOOPaOOTAaHHBIX PACTEHUII He IO3BOMMIO YCTaHOBUTDH
LOCTOBEpHBbIe pasandysi MeXAy HuMu. Takum obpasom, o6paboTKa pacre-
Huit pactBopoM MnSOs He NOBIMANTA Ha COflEp)KaHME >Kelle3a B TKaHAX
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NMUCTbeB. B Tedyenme yeTa comepKaHme >Kele3a B JIMCTbAX IOCTENEHHO
YBEIMYIMBAIOCh K K KOHIY aBI'yCTa BBIPOC/IO B 1,5 - 2 pasa OT MUHMMAIbHOTO
YPOBH:, KOTOPBIiT Hab/TI0AICA TTOCTIe IIBETEHMA.

3. CpedHue codepxkaHus xerne3a 8 NUCMbsIX CUPEHU

Fe, mr/kr cyx.Bec, cpegHee

1-1n 2-1n 3-n 4-1n 5-i 6-n  |HCP
Bapuant cbop cbop cbop cbop cbop cbop 0,05
Oatbl 7.05.15 | 4.06.15 | 3.07.15 | 4.07.15 | 28.08.15|26.05.16

Bes oGpaGotku | 781 | 496 | 595 | 587 | 790 | 729 | 133
Obpaborka 706 | 450 | 540 | 595 | 726 | 893 | 9,0

MnSO4
t 4,08 3,95 1,05 -0,14 1,78 -1,83
p-value 0,055 | 0,069 | 0,405 | 0,904 | 0,217 | 0,209

* MpumeyvaHue: t-kpUTepUii NCNONb3yeTcst AN NONapHOro CpaBHEHWs rpynn 06paboTaHHbIX
1 HeobpaboTaHHbIX pacteHui (o ctonbuam). HCP ncnonb3yeTtcs Ans cpaBHEHUS 3HAYEHUIN
Mexay cobopamu BHYTpU BapuaHTa (Mo CTpokam).

- Bz3 obpaborkn  @OGpaboTka Mns04

4.0

20

Fe:-Mn

1,0

05
7.05.15 4.06.15 3.07.15 4.08.15 28,08.15 26.05.16

Bpama cbopa

Puc. 3. QuHamuka coomHoweHus Fe:Mn y pacmeHul obpabomaHHbIx

pacmeopom MnSO+u HeobpabomaHHbIX.
lMoka3saHbl cpedHue u 90% npoyeHmurbHble UHMep8sarsl 0511 3Had4eHul npu n = 3.
BakpaweHHasi obriacmb coomeemcmayem onmumMarbHbIM 3Ha4YeHUSIM.

O6paborka pacrenuit pactBopom MnSOs npuBena K CABUTY COOTHOIIIE-
Hust Fe:Mn B 06/1acTh ONTMMA/IbHBIX 3HAYEHMIT yoKe TTOC/Ie TIepBOit 06padoT-
KIf, YTO BUJJHO U3 fuarpaMMbl (puc. 3) M pe3yabTaToB AMCIIEPCHOHHOTO
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aHamu3a (Tadn. 4). 3a 067IaCTb ONTMMA/IbHBIX 3HAYECHMII IIPMHAT UHTEPBall
1,5-2,5, KOTOPBIIT SIB/ISETCS TUIMYHBIM 11 OOMBIINHCTBA BUIOB 3/[OPOBBIX
pacteHuit [2, 4]. Y HeoOpabGOTaHHBIX pacTeHMil AVHAMMKA COOTHOIIEHU:A
Fe:Mn omnpegnensnach B NEpBYIO Ouepelib AMHAMMUKON >Kele3a, IIOCKOIbKY
cofepyKaHye MapraHlia OCTaBajoCh IPAKTUYECKU HEM3MEHHBIM B TedYeHVe
BCero ce3oHa. Ha cremyromuit Tox mocsie 1BeTeHMsl IUCTbsi 00pabOTaHHBIX
U KOHTPOJIBHBIX PacTeHWIT He OTIMYAIUCh MEXJY 000l COOTHOLICHUEM
Xe/mesa M MapraHila, KOTOpOe He COOTBETCTBOBAJIO OITMMAaIbHBIM
3HAYEHMsM, YTO SIBJISUIOCH IPERIOCHUIKON IS PasBUTUS MapraHIjeBOrO
X/I0p03a B HOBOM BETeTAl[IOHHOM Ce30He.

4. Pe3ynbmambi OucrepcuoHHO20 aHanusa coomHoweHusi Fe:Mn

Cr.c. | Cym.kB. | Cp.kB F p-value

BHyTpucybbekTHas BapmabenbHOCTb 2 3,1 1,654

dakTop «Bpems cbopa» 5 61,33 | 12,266 | 25,853 | 1,6:10°8
1
5

dakTop «obpaboTka» 26,87 | 26,867 | 56,628 | 1,61-107
B3anmopeiictene 21,61 | 4,322 | 9,109 | 8,29:10°

Owwnbka 22 10,44 | 0,474

BreiBopab1

O6paboTka pacTeHMil CHUpeHU pacTBOPOM CynbdaTa MapraHia Io-
JIOKUTENbHO CKa3aaach HA UX [IEKOPATMBHBIX KaueCTBAaX — JIUCThS pacre-
HUII OCTaBaJICh 30O0POBBIMM Ha IPOTSKEHMM BCETO BETETAVMOHHOIO
Ce30Ha, HeCMOTPsI Ha HeGIaronpusATHBIE CBOJICTBA MTOYB (BBICOKOE 3HAYEHE
pH, comepxanme ¢ochopa m OpraHMYecKoro BeljecTBa). Y pacTeHui,
He TIIOMYYMBIINX TOIIOIHUTEIbHYIO HOHKOPMY MapraHu€BbIMIN y,uo6pe-
HUSIMM, HAIPOTUB, HAOMIOJA/IOCH YXYALIEHNE BHELIHEr0 BMAA K aBIYCTY
B pe3y/bTaTe BO3HMKHOBEHNS MHTEHCHBHOIO XJIOPO3a 1M HEKPO3a JIMCTO-
BbIX IIVTACTUH.

[t mpoduIakTMKY ¥ HPefOTBPALIEHMS BO3HMKHOBEHVS X/I0pO3a
Y PacTeHMIi CMPEHM, IPOU3PACTAIINX HA MMOYBAX C 3aTPYJHEHHBIM IINTA-
HIlEM MapraHiieM, L[e/IeCO00PasHO IPOBefieHNe [IBYX HEKOPHEBBIX IIOI-
KOPMOK MAapraHIIeBbIMI MUKPOYJOOPEHMsAMM B MEPBBI MeCSI IOCTe
[BETeHMsT eXerofHo. KpoMe TOro, OCHOBBIBAsICH HA COOTHOIIEHWN YKejle3a
Y MapraHua B INCTbAX IIOC/IE€ BETEHMA MOXHO JVMAarHOCTUPOBATh CKprTbII?[
meuuMT Mapratia, KOTOPBI MOXET B [JalIbHENIIeM IPUBECTU K Pa3BUTHUIO
OGH.U/IprIX HOpa)KeHI/I];‘I JIMCTOBBIX IUIACTUMH UM YXYOUINTD BHELTHIIT B
KyCTapHMKOB.
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OneHKa TOKCUYHOCTHU TOPOACKNX MOYB Bomoroackoit o6mactu
Xamumosa C.M., Asédees I0O.M., Cnemunosa B.C.

DedepanvHoe cocydapcmeerHoe 6100xemHoe 00pasosamenvHoe
yupesxoeHue svicuiezo 06pasosarust «Bomnozoockuti
20CY0apcmeeHHbLLL yHUBePCUInem»

B nacmosiuem uccnedosanuu 6 Kawecmee UHOUKAMOPOS YCHOUHUB020
passeumus npednazanmcs maxue noKa3ament aHMpPoNno2eHHo20
8030€liCNBUS HA OKPYIHAULYI0 Cpedy KaK OUHAMUKA 8blOPOCO8,
c6pocos u 0omxo008 npednpusimuii. Boi6parruvie nokasamenu e
OCHOBHOM cO8NAdAM ¢ 6A308bIMU UHOUKAMOPAMU YCIOUUUBO20
passumust, paspabomanHviMu MUPOBHIM COOOULECIBOM.

Topopckoit (ypbaHu3npoBaHHOI) Cpefolt AB/sSIeTCS CUCTeMa IPUPORHBIX,
[IPUPOHO-aHTPOIIOTEHHBIX (TEXHOI'€HHBIX) M COLMa/IbHO-9KOHOMUYECKIX
YCTIOBMIL, KOTOpble CIIOCOOHBI OKasbIBaTh 3HAUYUTEIbHOE BO3JEIICTBNE Ha
JKUTEJIEN TOPOJIOB, Ybeli CPEeNOt OOUTAHNS SBIISIOTCSL.

ITokasarensamyu KadecTBa TOPOJCKONM Cpelbl ABAKTCA MHMKATOPDI
YCTOITYMBOTO PasBUTHSA TOPOJiA, CO3/aHNe SKOTIOTMYIHO YpOaHU3MPOBaHHOI!
Cpefibl — aKTyaIbHO€ HallpaBjIeH)e COBPEMEHHOCTH.

OpHMM M3 MHOVKATOPOB 3KOJIOTMYECKUX ACHEKTOB yCTOMYMBOIO pas-
BUTHA BBICTYIIAET COXPaHEHME ITOYBEHHOTO IIOOPOAN, Ka4eCTBA 3€METIb-
HBIX PECYPCOB, UX paljiOHaJIbHOE JCIIONIb30BaHMeE, a TaKXXe IOofepKaHue
U COXPaHEHME PACTUTENBHOTO IIOKPOBa.

ITpoBeneHe UCCTIEOBAHMIL, @ IMEHHO OOHAPY>KeHNe ¥ KOMUYeCTBEHHbII
y4YeT TSKENBIX METaJUIOB, TOKCMYHBIX BELIECTB B TOPOACKMX IIOYBAX fAB-
JISIeTCsT AKTYa/IbHBIM HallpaBjieHNeM COBPEeMEHHOCTH, KOTOpoe HeoOXOAuMOo
JJIA IOA/IEP>)KaHMA CAaHUTAPHO-TUTMEHNYECKIX XaPaKTEPUCTUK, COXPAHEHNA
IIeHHBIX PaCTUTE/NIbHBIX IOPOJ, MOJENNPOBAHNA 1M PaspabOTKM HpPUPOJO-
OXPaHHbIX MEPOIIPUATHIL.

Henb mccnenoBaHMA: OLEHKA 3arpsAsHeHMUsA IOYB B ropope Bomorpa,
Boeiteropckom parioHe 1 bermosepckoM paitoHe TAXKENBIMU MeTa/UIaMIL.

[ arpoXMMMUYecKoro aHaausa M TOKCMYHOCTYU IOYBEHHBIX 00pasLoB,
B3ATBIX B MCCIENyeMBIX TOPOACKMX IIOYBAX, OBUIM MCIIONB30BAHBI
MabOpaTOPHBIN MeToj 1M MeTof, OMoTecTHpoBaHMA. [laHHOe MepolpuArue
[IPOBOANUTCS /ISl ONpefe/ieHns CTelleHM O00eCIeYeHHOCT) II0YBEHHOTO
ITIOKPOBAa OCHOBHBIMM 3/IEMEHTAaMM MUHEPA/JIbHOTO IUTaHUsA, BOJOPOJHOTO
TIIOKa3aTesIs M CTelleH) HACBIIeHNsA OPraHNYeCcKIM BelljecTBOM. Takoke Obla
BBINIO/IHEHA OIIEHKA CTENEeHM XMMMYECKOTO 3arpsASHEHMsA II0YB TOpPOJOB
Bomorgpr u BeiTerpel, xoTOpas HpOBOAMIACH C IOMOIIBIO CaHUTaPHO-
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TUTYEHNYEeCKOTO HOPMUPOBAHMA COCp>KaHMA TDKEMBIX MeTawios (Mg,
Cu, Ni, Co, Pb, P, Cr, As, Zn) B MOYBEHHO-PACTUTEIBHOM IIOKPOBE
HyTéM COOTHeCeHN PaKTUIeCKV OIpele/leHHOI KOHIIEHTPAIUY 9JIeMEeHTOB
¢ mpepenbHO-fomycTMoit KoHrentpanyeit (ITTK). Ananns mpousBoguics
B Ilentpe arpoxmmmyeckoit cmyx6sr «Bomoropckmii» ceno MomoyHoe Ha
aToMHO-abcopOimonHoM cnekTpodoromerp «C-115 Ml». [ns oieHku
3arpsA3sHeHMs II0YB IIPY PasHONl CTelleHN YpOaHU3alMM TepPUTOPUIL
UCIIO/Ib30BA/UCDh TTOYBEHHbIe IPOODI, B3sThIe B ropose Bomorna, Beiterop-
cKoM paitoHe 1 benosepckom paitone Bonoropckoit o6macti.

Ha repputopun ropoga Boorasl npeo61afaoT gepHOBO-IO30/IUCTbIE
CYITIMHUCTBIE IIOYBBI C KMCIOTHOCTBIO > 5,5.

OCHOBHBIMU 3arpA3HUTENAMM IIOYB Cpefy TSDKENbIX MeTajyIoB Ha
TeppuTOpuM ropoga Bomorabl ABNAKOTCA CBUHEL, MeAb M IVMHK. Apeajbl
3arpssHeHMsA B OOJBIIMHCTBE CIy4aeB COCPENOTOYEHBI B IeHTPAIbHOI
JacTy TOPOJA, a TAK)KE B MECTaX MHTEHCUBHOTO IBV>KEHMS aBTOTPAHCIIOPTa
(x/p mepeesyt 1o Hanpas/eHMIO K gepeBHe Epimoso, konen ymuubsl Konesa,
6eper pexu Bomorze! B paitone ynuiel JlaBposa 1 UepHBIIIEBCKOTO).

B Bomnorpe ypoBeHb 3arpAsHeHMs aTMocepHOTO BO3[yXa U IIOYB B
OCHOBHOM OOYCJIOBJIEH BbIOpOcamy aBrorpaHcropra, TOL, nmpepnpusaTnit
CTaHKOCTPOEHMUsI, JiepeBoobOpabaThIBaoleil, OOOPOHHOI IPOMBIIIIEH-
HoCTH. UTOOBI ONpeenTh CTeNeHb TOKCMYHOCTY U 3arpA3HEHHOCTD II0YB
TSDKEIBIMU MeTaJUIaMM, ObUIO OTOOPaHO IO 5 MOYBEHHBIX IIPOO METOLOM
«KOHBepTa» B ropofie Bonmorme Ha ymunax: Konesa, IlomexoHnckoe 1mocce,
Kuposa - JlenuHrpajckas u YepubiieBckoro. B ropoge BroiTerpe B
menpponapke uMmenu Huxkonmas KmoeBa orob6paHo 4 mouyBeHHbIe IPOOBL.
B BemosepckoM pailoHe Takxe OTOOpanmy 5 MOYBEHHBIX Ipob Ha Oepery
JIoscko — A3aTcKOro 03epa, Ha 6a3e oTAbIxa «Bepeskok» B fepeBHe JJaHNUTIOBO.

B menoM cocTosHUe OKpYysKalollieit cpeibl B Bosoropckoit o6mactn
OLICHVBACTCSI KaK YIOBIETBOPUTEIBHOE U CTaOMIbHOE.

HecmoTpss Ha pocT NpOM3BOACTBA, B IOC/IEAHNE TONbI YPOBEHD
3arpA3SHEHMA OKPY>KaIOIell CPefibl IIOCTENEHHO CHIKAETCA. 3HAYUTE/IbHOE
BO3JIEIICTBIE Ha BCe c(hepbl IPUPOAbI OKa3bIBAeTCs TONBKO BOIM3M KPYIIHBIX
TOPOJIOB U IIPOMBIIIIEHHBIX LIEHTPOB.

ITJJK Maprasija He TpeBbIIIEHBI HU B OJHON 13 UCC/IEyeMbIX TEpPUTOPUIA,
Ho B «Bepexxe» 1 B ropogie Bonorze ero sHaunTenpHO O0TIbIIIE, YeM B TOPOfe
Berterpe. [lepHOBO-IOA30/MMCTBIE TOYBBL, — COREPXKAT camoe OOJIbIIoe
KO/IM4ecTBO 0OMEHHOro MapraHua. IIpy 3ToM B Imo4YBax ¢ KUC/ION peaKiyei
cofepxaHyie 0OMEHHOIO MapraHIja IpsIMO 3aBUCUT OT KUC/TIOTHOCTY IIOYBBL.
YeM BbllIe KUCTIOTHOCTD, TeM OOJIbllle MapraHIia [IEPEXORUT B OOMEHHYIO
¢dopmy.
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Pexu m o3epa MOIyT 3arpA3HMUTbCS KOOQIbTOM KaK C/ICHNCTBME BbI-
IIe/laYMBAHUA MEJHBIX U JPYTUX PyH, U3 IOYB BO BpeMs Pas/IOKeHM:
BBIMEPIINX OPraHM3MOB (KMBOTHbBIE M PAacTeHMA), HYy ¥ KOHEYHO K& B
pesy/nbTate AaKTMBHOCTM XMMMYECKMX, META/UTypIMYecKuMX M MeTajjio-
00pabaThIBAIONINX IPENIPUATAN.

OH BXOAUT B COCTAaB PAcT€HMil M >KMBOTHBIM, IOTOMY YTO MIpPaeT
BOXHYI0 pONIb B UX PasBUTUM. BXOAMT B 4YMCIO OCHOBHBIX MMKPO-
anemenToB. Ecnu B mouBe Habmofaercs fepuunt kobanbra, TO €ro ypoBeHb
B PAacTeHMAX OyJeT MeHblle OOBIYHOTO M KaK CIefiCTBME MOTYT HOSABUTHCA
Ipo0JIeMBI CO 3[OPOBbEM Y >KMBOTHBIX (BO3HMKAET PMCK BO3SHUKHOBEHUS
MaJIoKpoBus). ITOT (GakT HAOMIOKAETCsI OCOOEHHO B Ta&XHO-JIECHOI
HeyepHO3eMHON 30He. OH BXOEMT B COCTaB BMTaMMHa B12, perynupyer
YCBOGHNE a30THCTBIX BEIECTB, IOBBIIACT YPOBEHb xlIopodwuia Mu
aCKOpPOMHOBOJ KUC/IOTHL. be3 Hero pacTeHMss He MOIYT HapalluBaTh
HeoOXof1Moe KommdecTBo 6Oenka. Kak 1 Bce TsDKenble MeTaslIbl, OH MOXKET
OBITh TOKCMYHBIM B OOJBLIMX KONMYECTBAX. B HAlIMX CTy4asx IpeBblIe-
HUA He KPUTUYHBL

3arpssHeHMe TIIOYB PTYTbIO oOIpefiendeTcss (YHKIVMOHMPOBAHNEM
IpefIpUATUII IBETHON MeTa/Typruy, IpUMEHEeHMEeM PTYTbCOTEPIKAIIIX
(GYHIMIVUIOB, WUCHONb30BaHMEM CTOYHBIX BOJ B LESAX OpOLICHUA U
paspaborkoii MecTopoxxaeHuit pryru. HakomnneHne pryTn B OKpy»Karoleit
cpefie HEKOTOpBIe aBTOPBI CBA3BIBAIOT C MPVMEHEHNMeM COeIVHEHMII PTyTH
B CEIbCKOM XO3AJCTBE.

B Hammx TeppuTOpUAX HE BBIABIEHO HapylleHnii mo HopMatusaMm ITJTK.

[’TaBHBIMM JMCTOYHMKAMM TIOCTYIUIEHMA IMHKA B IIOYBY AB/IAOTCA
OTXOJbl TPOMBIIIJIEHHBIX NPOM3BOJCTB, TAKMX KaK 1[BETHasA METAJUTyprus,
JTAKOKPAcOYHas IIPOMBIIITIEHHOCTb, TaJbBaHMYECKOe IIPOM3BOJICTBO, a
TaKKe KOMMYHA/IbHO-OBITOBBIE OTXOLBI M WIBI TOPOICKUX OYMCTHBIX
CoOpyXeHUil. BakHpIMu ¢axTopaMy, BAMUAOIIMMM Ha IOABIDKHOCTD Zn
B IIOYBAX, AB/IAIOTCA COfepKaHMe ITIMHUCTBIX MMHEpPanoB U BenuduHa pH.
IIpn mombimenun pH s7eMEHT INepexXofuT B OpraHMYECKNe KOMIUIEKCHI
U CBA3bIBAE€TCA IOYBON. VIOHBI LIMHKA TakKXe TEpAT IOABVKHOCTD,
nomajasg B MeXKIIaKeTHble IIPOCTPAHCTBA KPUCTAIMYECKON PpeIleTKM
MOHTMOpIWUIOHKUTA. C OpraHMYeCKMM BellleCTBOM Zn 06pas3yeT yCTOIYMBbIe
¢ opMBL, II09TOMY B OO/IBIIVHCTBE C/Iy4aeB OH HAKAaIIMBAETCS B TOPU3OHTAX
TII0YB C BHICOKMM COflepKaHMeM TyMyca.

B nccnepyempix teppuropuax, IIIK nyHKa 3Ha4MTe/IbHO IpPEBBILIEHBI,
ocobeHHO B ropopax Beiterpe u Bonorge. Ha guarpamme npepcrasineH pH-
II0Ka3aTeslb, II0 KOTOPOMY MOYKHO CKa3aTh, 4TO IIOYBLI B Topofie BriTerpe u
Ha 6ase «bepexxoK» claboKuCIIbIe, a B ropoge Bonorge — mienodHas.

236



OCHOBHBIMYM MCTOYHMKAMU 3aTPA3SHEHMA IOYB TSKENIbIMM MeTajIaMu
B ropoge Boiterpe sBisercs ¢enepanpHas aBromopora A-119 «Bomorma
- MepBexberopck», B bemosepckom pajioHe OCHOBHBIM MCTOYHMKOM
sarpasHeHusa Asnderca OAO «benosepckmit necnpomxos» u I'Tl BO
«ObmacTHble 37IeKTPOCeTN», B TOpofe Bororze - 9T0 aBTOTPaHCIIOPT, 3aBOJbI
Y KOMIIaHWH.

B 1menoM cocTosHHUe OKpYysKalollieit cpeibl B Bosoropckoit o6mactn
OLICHVBACTCSI KaK YIOBIETBOPUTEIBHOE U CTaOMIbHOE.

ITo pesynbTaraM XMMMYECKOTO aHa/lM3a IOYB, B ropope Bomorge u Ha
6a3e «bepexxok» ObIIO BbIsAB/IEHO 3Ha4YMTenbHOe mpespiiterne [IIK nnHka,
KOTOPBLl OTHOCUTCS K I KIaccy omacHOCTH, IpUOIM3NUTENIPHO B [jBa pasa,
TaK)Ke BBIABIEHO IIpeBbIlIeHNe KobanbTa, oTHOcAmeroca ko II xmaccy
OIIACHOCTM, Ha 00enx TeppuTopusax, u Menu — II kmacc omacHocTH, Ha 6ase
«bepexxox». Ilo ocTanbHBIM IOKa3aTensAM HapylieHuit u npesbimennit ITJTK
He 0OHapy>KeHO.

[TpeBbllIeHNe LMHKA HA TEPPUTOPMAX MOXXHO OOBSACHUTH BBIOpOCAMM
MpeNNpUATUII 1[BETHON MeTalTypruy, MYCOPOCKUTAIOMIMX 3aBOfIOB, TP
VICTYPaHMM OKPBILIEK.

Cxuranue TOIUIMBA B HAalMX PailoHaX mpuBeno K npesbimennio IIJK
B pajtoHax ropoga Bonorasl u Ha 6ase «Bepexox».

ITpuunHoOI BbIABNEHHBIX HapymeHnuii u npesbimennit [IJJK apnaorca
37IEMEHTBl TeXHOC(epbl C MX BBIOPOCAMM, aBTOMArUCTpalu C BBIXJIOI-
HBIMI COPOCaMM ¥ BBIOPOCHL OT CTALMOHAPHBIX UCTOYHUKOB.

B HacTosmeM mccnefoBaHMM B KayecTBe MHIMKATOPOB YCTOWYMBOTO
PasBUTHUA NPEIATalOTCA TaKMe MOKa3aTely aHTPOIIOTEHHOTO BO3MIENCTBUA
Ha OKPYXKAIOLIYI0 Cpefy KakK AMHAaMUKa BBIOPOCOB, COPOCOB U OTXOHOB
HpennpuATHil. BolOpaHHbIe IOKa3aTeln B OCHOBHOM COBIIAAIOT ¢ 6a30BbI-
MM VHAMKATOpPaMy YCTOIYMBOIO PasBUTUSA, Pa3pabOTaHHBIMU MUPOBBIM
COO0O0ILECTBOM.
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buonornyeckas NpogyKTUBHOCTD 1eiIMyCOBBIX COOOIIECTB
(Leymus Chinensis (Trin.) Tzvel.) u éMKocTh KpyroBopora
MaKpoO- U MUKPOJ31€MEHTOB B CCTeMe MOYBAa — pacTeHHe

Mepxywesa M.I., Baomaesa H.K., Bononesa JI.H.,
Jlaspenmuvesa VI.H.

MHcTuTyT 0611ei1 M 9KCnlepuMeHTanbHo 6monorun CO PAH,
I. Ynau-Yos

Jeitmyc xuraiickuit (Leymus Chinensis (Trin.) Tzvel.) xapakrepusyercs
IIVPOKOY aMIUIUTYHOM IOYBEHHO-9KOTOTMYeCKUX YCTIOBUI IIPON3pacTaHys,
HO camble OOJblIMe IUIOLIAN JIEMIMYCOBBIX COOOIECTB PaCIpOCTPAaHEHBI
B moiimax pek 6accertna p. Cemenrn. OtnenbHble QUTOILEHO3BI 3aHMMAIOT
mwromans ot 0,6 o 100 ra. OHM Impou3pacTalT Ha MPUPYCIOBLIX TPUBAX,
BO3BBILIEHHBIX YYaCTKaX LIEHTPAJbHON IOJMBbI, IPUTEPPACHBIX I0I0CAX,
KOHYCax BBIHOCA, @ TAK)Ke B HYDKHIX YaCTSX [TOTOTMX CK/IOHOB. YBIa)KHEHME,
B OCHOBHOM atMmocdepHoe. Ilo 6orarcTBy ¢Opel JIEiiMyCOBBIE Tyra
IIPEBOCXO/AT BCe OCTajIbHble (popmanyy B HOJIMe HIDKHETO TE€YeHMs peK
Ixupsr u Yasl. B atux ¢uronenosax obHapyxeno 180 -213 Bunos, cpenn
HUX 371aKOB — 22-25, 6060BbIX — 19, pasHoTpaBps — 135-159, ocok — 11
BupoB. OZHAKO BUIOB, XapaKTEPHBIX /L1 pOpMaL{iY, HACIUTHIBACTCS BCETO
32 (17,7%). IIpeobnamaror cpemy HUX JIeVIMyC KMTalicKwit — Leymus chin-
ensis, Koctper, 6e30CTblit — Bromopsis inermis, OfyBaHYMK MOHTOIbCKMIT
- Taraxacum mongolicum, KpoBoxneOKa nekapcTBeHHas — Sanguisorba of-
ficinalis. XapakTepHo, 4TO B cOCTaB opMaLuy BXOJAT ratopuThl (IUMEHb
KOpPOTKOOCTUCTBIT — Hordeum brevisubulatum), xacaTuk [BYYeLIyiHBIT —
Iris biglumis) v TUIIMYHBIe CTelHble KcepouTsl (0coKa TBeppoBartas — Carex
duriuscula, monbIHb X0N0Has — Artemisia frigida, nandarka 6eccrebenpHas —
Potentilla acaulis). B oTnenpHbIX GUTOIIEHO3aX KOMTNYECTBO BUJIOB B CPETHEM
cocrasnser 18.

dropa 1eiMyCOBBIX JIyTOB O4YeHb OeflHa ITOCTOSHHBIMY U OTHOCUTEIBHO
TIOCTOSTHHBIMM BUJAMU, TONIBKO 22 XapaKTEepHBbI B TOV M/INM MHONM CTENeHU
IS TeVIMYCHMKOB.

JI3y4eHHOCTb 3aIlacoB CyXOil HaJ3eMHOIl U IIO[;3€MHOI (PUTOMACCHI
B COO00II[ecTBax JIEIMYCOBBIX OCTEITHEHHBIX NIyroB HegocTaTtouHas (Bagma-
eBa, 1999; Mepkymesa u gup., 1997; Mepkymesa u gp., 2009). Cnegyer
OTMETUTDb HIMPOKYI0 BapuabelbHOCTb B 3alacax Haj3eMHOIl U IO[j3eMHOI
¢duromacce 1 ux coorHoueHue (tabn. 1).

[TocKObKY JIeiiMyC KUTAVICKUII AB/IAETCS IIeHHBIM KOPMOBBIM pacTeHMeM
U B CyXOil Ha3zeMHOI ¢uromacce cocrtasisieT 6omee 50%, TO HeOOXOAMMO
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COXpaHeHHUe ¥ IOBBIIIEHVE IPONYKTVBHOCTM 3TUX COOOILIECTB B CBA3U C
YCUIMBAIOLIEIICS ¥ IIPOJODKUTENbHON apuan3aLyell KImumaTa.

Ienb maHHOM pabOTBI — OLEHUTDb BIMAHNE MUHEPAIbHBIX YHOOpeHMil
Ha OMOIPOIYKTUBHOCTD JIEIIMYCOBBIX COOOIIECTB 11 €MKOCTb KPYyTrOBOPOTa
XUMMYECKMX 9JIEMEHTOB B CHUCTeMe II04Ba — pacTeHue. VccmemoBaHus
IPOBOIMINCH B TIOVIME CpPEeJHEro Te4eHusA p. YAbl Ha aJUTIOBMATbHBIX
IEPHOBBIX CIOMCTBIX IIOYBaX C OTHOCUTEIBHO ONarONpMATHBIM BOZHBIM
PEXVIMOM.

1. 3anacsi cyxol Had3emHoU u nod3emMHol chumomacchl 8 coobuecmaax
11eliMyco8bIX OCMernHEeHHbIX /1y208, &/M?

durtomacca OTHoLweHne
Coobuectso, No4sa, noasem- HaJ3eMHoM
MeCTONonoXeHne Beero | MeAseM- | L towb Has duTomacesi
Has (0-50 cm) | K noasemHoi
PasHoTpaBHoO-
KUTaNCKONenmycoBoe; .
AepHoBas crnowvcras; 4380 1%15 % % 1:21
nomma HWKHero
TeueHus p. OpxoH
PasHoTpaBHO-KMTaNCKO-
nenmycoBoe; AepHoBas 126 15 1588
crnoucTas; nomma 1729 e = rows 1:11
HUWXHEro Te4eHns p. 3 0.9 91,8
KogyH

* nog Yepton — % ot obLuen ouTomacchl.

ITpuMeHeHMe MVHEpPAIbHBIX YHOOpPEHNUIT MOBBICHIO 3amachl Haa3eM-
HOIl U NHOfi3eMHO} (UTOMAcChl M CHM3WIO KOTMYECTBO BETOLIM, CY3WIO
COOTHOIIIEHNe HaI3eMHOI K II0/j3eMHOI1 priToMacce, a TAK>Ke CII0COOCTBOBAIIO
KOHI[eHTPUPOBAHIIO KOPHEIl B TOBEPXHOCTHBIX TOPU3OHTAX MOUB (TabI. 2).

PasHooOpasme u Hamuume B OOTAHMIECKOM COCTaBe€ PA3HOTPABHO-
JIEIMyCOBOTO COOOIIeCTBa IIEHHBIX BMAOB 371aKOB (KOCTpel, 06e30CThli,
IbIpelt HONA3YYMil U T.1.), @ TAKXKE OTHOCUTEIbHO ONarolpysTHbIC YCIOBYS
X IPOM3PACTAHMsI CIIOCOOCTBOBAMN GOPMUPOBAHNIO OTINYHOTO OT FPYTUX
($UTOLIEHO30B, IPOM3PACTAIIMX B IIONIME pP. Y[bl, XMMUIECKOTO COCTaBa
(tabm. 3). Makpo— M MUKpPO3TIEMEHTBI B 3aBUCUMOCTI OT UX COMEP>KaHS
B Han3eMHOIl (¢uUTOMAacce pacloNaramuch B CIEAYIOLIeM YObIBAIOIeM
nopsagke: N>Si>Ca>K>Mg>S>P>Na>Fe>Mn>Zn>Ni>Cu>Co. OmeMeHTbI-
IOMUHAHTBI 37ech pencTaBiensl N, Si, Ca, K, Mg. Ca/K - oTHOMIeHNEe 6b17I0
pasHo 1,1, Fe/Mn - 1,3. B BeTomu comepskanue N yMeHbIINIOCH B 2 pasa,
P-822,K-B24,Mg-81,4,Na-81,7,S-81,6,Co-B1,5.
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2. Mokazamenu buonoeudeckoli MpodyKmMU8HOCMU pasHOMpPagHO-/1eliMyCO8bIX
coobuwiecme npu 8HeCeHUU MUHepasibHbIX y0obpeHul

BapuaHTbl
[NokasaTenu
Konmponb N9oP60K60
dutomacca, r/mM? cyxoro BelLecTBa:
obuwas 2437 3119
HAZ3EMHas 184+34 276117
A 14,5* 16,0
BETOLL 28+2 9401
11 0,3
Hom3eMHas 2225167 28344126
A 84,4 83,7
Bann npogyktuBHocTH 4 5
HapnsemHas: nogsemHas gutomacca 1:121 1:10,2
PacnpeneneHve nogsemHon pmutomacchl B nouse, %
0-10 cm 72,5+£3,3 78,2+4,0
10-20 cm 13,3+0,7 6,6+0,3
20-50 cm 19,3+0,8 2,5+0,08

* nop yepTon — % oT obLuen druTomacchbl.

KomuuecTBO ApPYyrUX 3/1€MEHTOB YBEIMYMIOCh IIO CPAaBHEHUIO C HaJ-
3eMHoOIl puromaccoit. Tak, orHourenue Ca/K B Betomm cocrassiio 3,6 u
Fe/Mn - 1,3. AKKyMyIATUBHBIN PAJL 37IEMEHTOB B BETOIIN MMEJT C/IE YOI
Bup: Si>Ca>N>Mg>K>S>Fe>P>Na>Mn>Zn>Ni>Cu> Co.

[To xoappuimenTy pacupeneneHns XMMUYeCKIe 3/IEMEHTBI, COfepkKa-
muecs B IIOA3eMHON QuroMacce IOA3eMHble COOOIecTBA B KOHTpOJIE
pasgenensl Ha 5 rpynm: 1) K - 55 2) N, P, Mg - 1,2-1,9; 3) Ca, Si, S,
Ni - 0,64-0,87; 4) Mn, Cu, Co, Zn - 0,39-0,53; 5) Na - 0,11 u Fe - 0,20.
CrenoBareIbHO, 37IEMEHTOB HEPBOI U BTOPOI TPYIN B HOf3eMHOI (puTo-
Macce ObUIO MeHbIIe, YeM B HaJ3eMHOI, IPYIMX — CYIIeCTBEHHO OOJIblIle.
AKKYMYNIATUBHBIN PAJ, 3feCh UMeN CIeAYIOUYI0 MOCNe[oBaTeIbHOCTD: Si >
Ca>N>Mg>Na>S>K>Fe>P>Mn>Zn>Ni>Cu> Co. OnemeHTamu-
DOMIMHaHTaMu ABJAMNCD: Si, Ca, N, Mg, Na.

ITpuMeHeHNe MMHEPAIbHBIX YAOOPEHWUIT M3MEHWIO KOHLIEHTPALN
XMMUYECKUX 3/IEMEHTOB BO BCeX CTPYKTYPHBIX 4acTsAX ¢uToMacchl. Tak,
B Haj3eMHoIT ¢puromacce Bozpocio konndectso N, P, K, Ca, Na, S, Fe n Mn,
a cofepKaHMe APYIUX CHM3MIOCH (Tabm. 3). Makpo- M MUKPO3TIEMEHTHI
B 3aBMCUMMOCTM OT MX KOHIIEHTpaluil B Haj3eMHOil (uromacce ynobpeH-
HOTO BapMaHTa pacIionaranauch ciegyomum oopasom: N > Ca > K = Si > Mg
>S>P>Na>Fe>Mn>Zn>Ni>Cu> Co.
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3. CodeprkaHue Makpo— U MUKPOS/IEMEHMO8 8 (humomacce pasHompasHo-
nieliMyco80e0 coobujecmea npu 8HeCeHUU MUHepasibHbIX y0obpeHul

dunTomacca
MokasaTenu MoasemHasi, cm
HapsemHas BeTollb
010 | 10-20 | 20-50
Konmposb
3ona, % 7,90 8,56 12,33 | 12,28 | 10,06
MakpoanemeHTbl, %
N 2,84 1,40 1,50 1,41 1,45
P 0,20 0,09 0,16 0,11 0,15
K 0,98 0,41 0,20 0,17 0,19
Ca 1,21 1,48 1,36 2,07 1,72
Mg 0,78 0,58 0,30 0,42 0,66
S 0,27 0,17 0,26 0,31 0,36
Si 1,67 1,81 2,02 1,94 2,00
Na 0,05 0,03 0,40 0,44 0,48
Fe 0,03 0,10 0,13 0,18 0,18
MwukpoanemeHTbl, Mr/Kr
Mn 230 317 460 640 685
Zn 19,8 21,2 37,6 52,4 60,0
Cu 5,8 7,9 8,2 17,4 19,0
Co 1,8 1,2 2,0 4,2 4,0
Ni 11,6 12,3 8,6 21,0 24,6
N90P60K60
3ona, % 6,62 7,89 12,84 13,24 11,12
MakpoanemeHTbl, %
N 2,95 1,60 1,72 1,48 1,36
P 0,21 0,10 0,18 0,14 0,14
K 1,24 0,46 0,36 0,21 0,18
Ca 1,41 1,20 1,18 1,91 1,60
Mg 0,78 0,58 0,30 0,42 0,66
S 0,27 0,17 0,26 0,31 0,36
Si 1,67 1,81 2,02 1,94 2,00
Na 0,05 0,03 0,40 0,44 0,48
Fe 0,03 0,10 0,13 0,18 0,18
MwukpoanemeHTbl, Mr/Kr
Mn 240 260 464 708 700
Zn 19,0 20,1 38,4 64,0 58,2
Cu 4,6 6,4 7.4 16,8 20,2
Co 1,2 0,9 3,1 4,4 4,0
Ni 6,2 6,6 7.8 16,4 26,0
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Habop s1eMeHTOB-IOMIHAHTOB OCTaBa/ICs KaK M B KOHTPOJE, HO WX
nopsigok nmomensics (N, Ca, K, Si, Mg). Ca/K - oTHouIeH1e 6bII0 paBHBIM
1,1, Fe/Mn - 2,1. B BeToIIM BeINMYMHBI JaHHBIX COOTHOIIEHUI COCTABJIS/IN
2,8 1 5,0 cCOOTBETCTBEHHO. AKKYMYIATUBHBIN PAJl XUMUYECKMUX 3/IEMEHTOB
B 3aBMCUMOCTM OT UX CONEP)KaHNUA B BETOLIM COCTAB/IAT CIENYIONUI
y6biBatommii mopsgok: N > Ca > S§i > K> Mg > S > Fe > P > Na > Mn >
Zn > Ni > Cu > Co. Hanuune B rpynne gfomnHanTos K cBuperenbcTsoBano
0 HeTIO/THOYI ee TPaHCOPMAIINIL, TaK KaK 9TOT 3/IEMEHT B CTApEIOLINX OpraHax
pacTeHmit, KaK IPaBUJIO, COTEP>KNUTCS B MaJIbIX KOJTMYECTBAX.

ITo xo3dduimeHTy pacnpefeneHnsi Makpo- U MMUKPOSTEMEHTHI B
II0f3eMHOI puTOMacce YROOPEHHOro BapyMaHTa ObUIM pasfelleHbl TaKXkKe
Ha 5 rpynm: 1) K - 5,0; 2) N, P, Mg - 1,4-1,9; 3) S, Ca, Si - 0,83-0,94; 4)
Mn, Zn, Cu, Co, Ni - 0,31-0,38; 5) Fe - 0,21 u Na - 0,13. ITo cpaBHeHMIO
C KOHTPOJIEM 3[[eCb OTMeUYEHO MOBBIIIeH)Ee KOMTNIeCTBa MIKPO3/TEeMEHTOB.

B 3aBMCHMMOCTYM OT KOHLEHTPALMiI XMMWUYECKNEe 3/IeMEHTHI B IIOJ3eM-
HOJI puTOMacce yroOpeHHOro BapuaHnra pacnonaranmuck: Ca > N > Si > Mg
>Na>S>K>Fe>P>Mn>Zn>Ni> Cu > Co. O/1eMeHTbI- JOMUHAHTbI
npepncTasiensl Ca, N, Si, Mg, Na.

BenmuumHbl K09QGUIIMEHTOB OGMOMOrMIECKOTO IOITIOIEHNUsT 30/IbHBIX
371eMEHTOB 3aBVICENN OT TTOYBEHHO-3KOJIOTNYECKUX YCIOBMI TIPOU3PACTaHNA
[[€HO30B, B T.4. OT JOCTYIHOCTM MaKpO- ¥ MMUKPO3/IEMEHTOB, X OOTaHU-
4ecKoro cocraBa (6onbInas MO 371aKOB) ¥ BHECEHUS MUHEPATbHBIX
ymobpennii (Tab. 4).

4. PsdbI koaghhuyueHmos buonoau4eckoao noanoweHus (Ax) 8 pumomacce
pasHompagHo-neliMycosbix coobujecms rnpu eHeceHuu y0obpeHul

pynnbl Konmpousb N9oP60K60
3MeMeHTOB
BUONOrMYECKOro Puromacca
NOrnoLLeHns HagseMHas noasemHast HagseMHas nogsemMHas
wreveamoro Zn>$>N §>2Zn>Ni
P> S > Ni >P>Fe> P>S >P>Fe>
HaKonneHus,
Ax 10-100 Mn Mn
Ni > Fe >
MSf:fgmisoMro Zn > Fe > N> Ca > Zn>K S Ca N> Ca >
Mn>Mg>K | Mg>Cu> Mg > Cu >
HaKoNneHus, > Ca> Cu Co > Mn > Mg Na > Co
Ax 1-10 > Cu
Cpenrero Si>Na>Co | Na>K>Si | Si>Na>Co K > Si
3axsara, Ax 0,1-1
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Oco0eHHOCTBIO 61OTOTMYECKOTrO IOITIONIEHNA 97eMEeHTOB Ha/I3eMHOI
¢duromaccoit 6bUI0 BXOXJeHNe Fe B IPyNIy CpefHEro 1 MHTEHCUBHOIO
HaKOIUIeHNA M YBelNdeHVe MHTeHCUBHOCTM IIOITIOIIEHMA 9TOTO 37eMeHTa
Ipy BHECEHM! MVHepanbHBIX ypoOpeHmii. HecMoTps Ha pasHylo CTeleHb
nopBIbKHOCTY Co B I0YBAX, B PAAY OMOIOTMYECKOTO MOITIOIEHNS HafI3eM-
HOJI GMTOMACCOI OH YCTONYMBO OTHOCUTCA K TPYILIIE CPELHETO 3aXBaTa, YTo,
BEpOATHO, 00YC/IOB/ICHO M30MPaTebHOCThIO PACTEHMII K HAKOIJIGHNIO 3TO-
IO 37IEMEHTA.

ITo 0611eMy KOMMYIECTBY XMMUYECKIX 9IEMEHTOB, BOBICUCHHBIX B O110-
JIOTMYeCKUIT KPYTOBOPOT, PasHOTPAaBHO-TIEIMYCOBbIe COOOIECTBA Xapak-
TepPU30BATINCH OOJIBILION eMKOCTBIO KPYroBopoTa (C MHAeKcaMyu 9 6ajios)
- 2208 kr/ra B KOHTpose. TUII XuMM3Ma KPYyroBOPOTa a30THBII C HOJIBbIINM
ydactueM K m Ca. BblHOC XMMMYeCKMX 9/IEeMEHTOB C OTYYXK/jaeMoil
¢uromaccoit 6pi1 paBen 309,4 xr/ra, mnm 18,6% ot 00Ijero Kommyectsa
37eMeHTOB. KpyroBopoT — CKOMITeHCHPOBaHHBIIL.

Ha yno6peHHOM BapMaHTe eMKOCTb KPYTOBOPOTa BO3poc/a B 1,4 pasa 1o
CPaBHEHUIO C KOHTPOJIEM. BbIHOC 9/1eMEHTOB ¢ OTYy>KflaeMoil GpruToMaccoit
BO3pocC B 1,5 pasa.

3amacel N, P u K - a7eMeHTOB, MMMUTHPYIOIINX OMOIPOTYKTUBHOCTD,
COCTaBWINM B KOHTPOJIE Pa3HOTPaBHO-JIEIMyCOBOIO COOOILIECTBA COOTBET-
CTBEHHO 26,5%, 2,5 u 4,9 %; Ha yno6peHHoM Bapuante: N - 27%, P - 2,6
u K - 6,8%, T. e. TpaBbl 6/1arONPUATHO pearnpoBajy Ha BHECEHMeE MOTHOTO
MUHEPaIbHOTO YEOOPEeHMsI.

Pabora BrimonHeHa B pamkax rpanta POOI Ne 18-416-03-0028.
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V®POBU3AIINS CEIbCKOXO3SMICTBEHHOTO
ITPOM3BOICTBA, MOTE/IVPOBAHUE ITPOAYKIIMIOHHBIX
¥ MOYBEHHBIX ITPOIIECCOB B CUCTEME
«IIOYBA-TEXHOJIOTUS-YIOBPEHUE-CPEICTBA
3AIINTHI PACTEHUI-TIOTOTHBIE YCIOBUSA

MopenupoBaHue NPOAYKTUBHOCTH CAXapPHON CBEKJIbI
B 3aBUCHMMOCTHU OT arPOXMMUYECKNX CBOIICTB YEPHO3EMOB
NPY NPUMMEHEHNN a30THBIX YA0OpeHmit

Unvrowenxo V.B.

OI'BHY «BHUM azpoxumuu», 2. Mockea

Paccmomperia 603MOHCHOCH Pe2yTupoBaAHUsL yPOBHeT
o0ecneueHHOCU NOY6bl NUMAIMENbHIMU 6EULeCTN8aMU 6
3A6UCUMOCINU OM AZPOXUMUHECKUX NOKA3AMenetl H04E8EeHHO20
nnodopoous Ha ueprozemax Llenmpanvrozo okpyza npu evipausuearuu
caxapHoti ceexnvl. Ilonyuennast Modenv NPpo2HO3A NO3607TEm
PAUUOHANILHO UCNONL306AMb MUHEPANbHBIE YOOOPeHUS He HAHOCS
yuiep6 nouseHHOMY NaI000POOUID U OKPYIcaroulets cpede.

/3BeCTHO, 4YTO arpoXMMMYECKME CBOJCTBA II0YB XapaKTE€PU3YIOT
YPOBEHb IIOYBEHHOI'O IUIOLOPOAM:A, KOTOPbIl He IOCTOSHEH; M3MEHEeHU:A
[IPOVICXOASAT TOJ, [eMICTBMEM Pas/INYHBIX (PAKTOPOB, CpPefu KOTOPBIX I/IaB-
HBIM SIBJISIETCS NpUMeHeHMe YZOoOpeHmit. B rogsl MHTEHCHMBHOM XMMM3a-
LMY CeJIbCKOTO XO3sMcTBa 0ajlaHC IMTATe/IbHBIX BEIIECTB CK/IAMIbIBAJICA
C TIpEBBbIIIEHMEM UX MOCTYIUIEHMA B IIOYBY HaJ, BBIHOCOM yPOXKaeM, YTO
II03BOJIMJIO 32 KOPOTKMII CPOK YBE/IMYUTD UX cofepkanue [1]. B HacToAmee
BpeMsA BBIHOC 3/IEMEHTOB IMTaHUA IpeBalupyeT HaJ IIOCTYIJICHNEM,
9TO BJI€YeT 3a CO0O0I CHIDKEHNME IUIOKOPOAMs IIOYB IO arpOXMMUYECKUM
nokasarensM. Panee 6bUIM paspaboTaHbl HOPMATUBBI MMOTPEOHOCTU CeNb-
CKOTO X035JICTBa B MUHEPaIbHBIX Y0OPEHNAX, B KOTOPBIX JO3bI YI00peHMil
mnddepeHIpoBanM MO0 3KOHOMWYECKMM paifoHaM ¥ HPUPOJHBIM 30HAM
Poccyun. OHM He ObUIM NMPUBSA3AHBI K THUIIAM IOYB U VX arpOXMMUYECKNM
corictBaM. OfiHaKoO, JaHHbIe (PAKTOPBI OKA3bIBAIOT CYI|eCTBEHHOE BIUAHNE
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Ha 3QQPeKTUBHOCTD MVHEpPaIbHBIX ypoOpeHwit [2, 3]. BecbMa akTyalbHO
IIPOBeJieHIe AHA/IOTMYHOI PaOOTBI /11 OCHOBHOI TeXHNYECKOII KY/IBTYPBI -
CaxapHOI CBEKJIBI.

Llenp MccnemoBaHUA — M3YYUTh BIIVSIHME arpOXMMMIYECKUX CBOVICTB
4epHO3eMOB Ha 9()(eKTMBHOCTb IIPMMEHEHVs a30THBIX YHOOpeHuil mop
CaxapHYIO CBEKITY.

[l pellleHVs ITOCTAaBICHHBIX 3ajiad OBUIM JCIIONb30BAHBI Pe3y/IbTaThl
IIOJICBBIX OIIBITOB arpOXMMCIY>KOBI 10 4epHo3éMaM lleHTpanbHOro dene-
paZbHOTO OKpyra, KOTOpble OBUIM IIepeHeCeHBI B 9SNEKTPOHHYIO 6asy
HaHHBIX. DTO MO3BOMMIO 0000IUTH OOJbIIOE KOMMYECTBO MaTepuasna,
KOTOPBIIl OXBAaTbIBaeT BCe BO3MOXKHbIE CHUTYyalMM, BCTpedalollyecs B
IIPOM3BOACTBEHHBIX YCIOBUAX IIPY BbIPAIMBAHUM CaXapHON CBEKJIbL.
B pesymbrare coOpaHBl HOCTATOYHO OOLIMPHBIE BBIOOPKM C OOJIBLINM
AMANa30HOM KOJIeOaHMil arpOXMMUYECKVX IOKasaTenell, He CBOJMCTBEHHBIX
K/TACCUYECKMM IIPEICTaBIeHVAM O YepHO3EeMHBIX II0YBaX

PaccvarpuBas BmusaHmMe ¢axTopoB Ha (QopmypoBaHue IpUOABKK
ypOXXasi, MOXXHO OIPaHMYUTbCS TONBKO IIPM3HAKaMM, CBs3b KOTOPBIX
XapaKTepusoBanach Kak cuabHas (r < 0,7) u cpepuss (r = 0,3 - 0,7) o TecHOTE
B M3y4aeMoll cucTeMe U npeHeOpedb BIVMAHMEM MalO3HaYMMBbIX (PaKTOPOB.
9TO MO3BONIUT YIPOCTUTb PACcYeThbl ¥ HAa OCHOBAHUY CUCTEMHOTO aHaIM3a
3aKOHOMEPHOCTEN KOMYECTBEHHO OLIEHUTDb BK/IAJl K&KIOrO M3 M3y4aeMbIX
¢dakxTopoB B popMMpOBaHYEe IPUOABKY YPOXKASL.

PesymbraThl cTaTHCTIYECKOI XapaKTePUCTUKIA CBA3U NIPUOABKU ypoxKas
CaxapHOJI CBEK/IBI C a30THBIMY YOOPEHMAMM [I0KA3a/IM, YTO OCHOBHOI BKIAT,
B NpubaBKy ypoxkas CaXxapHOJ CBEK/Ibl Ha 4YepHO3eMaX BbIIeTOYEHHBIX,
TUINYHBIX U OOBIKHOBEHHBIX OKa3bIBa/IN IBa (paKTOpa: COflep>KaHMe a30Ta B
II0YBe ¥ /1033 a30THBIX YHOOpEHUIL.

Ha ocHoBe mosy4eHHBIX 3aKOHOMEPHOCTEN OblI IIPOM3BEJieH COOTBET-
CTBYIOI[WII pacyeT U IONy4eHa Mofielb 3G (GEeKTUBHOCTU IIPYMEHEHUS
a30THBIX YEOOPEHMIL, pe3yIbTaThl KOTOPOI! IpyUBefeHbI B Tabmue 1.

Vcxops1 3 TO/Ty4eHHBIX JAHHBIX, MO>KHO CfIe/IaTh BBIBOJ], YTO COfiep>KaHue
a3oTa B IIOYBAaX, HE3aBMCMMO OT METOfla €ro OIpefle/ieHMs, OKa3bIBaIo
CyLIeCTBEHHOE BINMSHME KaK Ha YPOXKaTHOCTb CaXapHOIl CBEKJIbI, TaK U Ha
3¢ (eKTUBHOCTD IPUMEHEHNA MI0f] Hee a30THBIX yroOpenuit. C yBemmueHneM
cofep)KaHMs as3oTa B IIOYBAX YPOXKAMHOCTb BO3pacTaja B IIMPOKOM
nuamasoHe. Ha yepHO3eMax BBbIIIEeIOYEHHBIX Ha 59 1/ra, TMIMYHBIX Ha 50
, OOBIKHOBeHHBIX — Ha 71 1j/ra. [IpubaBka ypoxas OT a30THBIX y0OpeHMmil
CHIDK/IaCh IpYU YIy4lleHUN OOeCIeYeHHOCTU IOYB a30ToM. PasHmia B
IpUPOCTe YpoXKas MpU 9TOM Kojebanach B 3aBUCUMOCTU OT IIOYBEHHOI
pasHoBUgHOCTM OT 4 jo 14 1n/ra. OKymaeMOCTb a30THBIX YOOpeHMmil
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TaK)Xe 3aMETHO CHU3WIACh IIPU BO3PACTAHUU COAEP)KaHUA a30Ta B IIOYBE,
yBeIMYEHME [I03 IMPUBOAUIO K CHIVDKEHMIO OIUIAThl ypOXKaeM KaXK[0ro
BHECEHHOT0 KMJIOTPaMMa a30Ta.

Takum 06pasoM, IpM IIOMOIIM MOJEIMPOBAHUA BUIHO, YTO arpo-
XMMMYECKE CBOJICTBA Y€PHO3EMOB OKa3bIBAIOT CYLECTBEHHOE BIMAHME Ha
YPOXKaltHOCTb U 9 PEKTUBHOCTb IPMMEHEHNS MIHEPAIbHBIX YA0OpeHMit
IIOf], CaXapHYI0 CBEKIy, KOTOpOe HeoOXOIVMMO YYUTBIBATh IIpU paspaboTKe
PaLMOHATbHBIX CUCTEM YEOOpeHNU.

[TonyyenHas Mopenb IPOrHO3a IIO3BOJIAET PETYIMPOBaTb YPOBHMU
00eCIIeYeHHOCTY IIOYBBI IIMTATE/IbHBIMI BEIIeCTBAMU B 3aBUCHMOCTU OT
arpoXMMMYECKMX ITOKa3aTesiell IOYBEHHOIO IUIOOPOAMs Ha YepHO3eMax
LleHTpanbHOrO OKpYyTa Y BbIPAIMBAHUI CAXaPHOI CBEKJIBL.

IlonyyenHble [aHHBIE MOXXHO MCIIONb30BaTb IPU  ONpENETeHUN
[03 yHOOpeHMiI B pacyeTe Ha IUIAHUPYEMBII ypo)Kall, Ha COXpaHeHUe U
IIOBBIIIEHME IITIOJOPOAMA TIOYB.
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IIporHosupoBaHue ypoKaifHOCTH APOBOTO AYMEH:
Ha ocHoBe I'NIC - TexHOMOrMit

Hopogpeesa T.C.

Poccuiickuii eocyoapcmeertviii azpapuoiii yHusepcumem MCXA
umenu K.A. Tumupsasesa, ncmumym npupoooobycmpoiicmea
umenu A.H. Kocmsakosa

A pacdéTa MMHENHBIX MOZENEN M MPOTHOSHBIX KapT MOTEHIIVATbHON
IpUOABKY YPOXKAMHOCTU SIPOBOTO SUMEHsA HA TEPPUTOPUU CEBEPO —
3amagHoil yacT OKCKOro 6acceifHa IpUMEHSIETCS paclIMpeHHas CUCTeMa
KO/IMYeCTBEHHBIX XapaKTePUCTUK penbeda, U3BeCTHBIX B reoMopdoMeTpu,
Kak Mopdomerpuueckue Benmmuuubl (MB), knammarnyeckme maHHBIE 3a
nepuop 1966 -1996 rr. u uHPOpPMAINIO O THUIIAX I0YB, PACIOIOKEHHBIX
B IIpefieflaX 3aJaHHONM Teppuropuu. [nsd pacdéTa MCHONMB3YIOTCA METOMBI
CTaTUCTUYECKOTO aHa/IN3a ¥ MHOKECTBEHHOII perpeccui, JaHHble yposKaii-
HOCTH APOBOTO SUMEHs U O TUIIAX TOYB MO OTYETAM O IIOJIEBBIX OIBITAX
¢ ymobpenusamu ArpoxumMcnyx6sl u Teocetu Poccun, gaHHBIe O 3eMHOI
nosepxHoctt HACA SRTM30, panHble mo Kimmary 13 0asbl JJaHHBIX
WorldClim. B gaHHOJI cTaTbe pacCMOTPEHO B/IMAHME IIOYB, XapaKTEPUCTUK
penbeda, KMUMaTUIeCKUX (HAKTOPOB Ha YPOXKATHOCTD SIPOBOTO STYMEHsI Ha
TeppuTopuu ceBepo-3amagHoi dactu Okckoro 6acceitHa. VccimemoBaHue
II0Ka3a/0, YTO Ha YPOXKAlHOCTb SPOBOTO SUMEHs B CeBepo-3alagHoll
gacT OKcKoro 6acceiiHa 1Mo4YBbI He BMAIT. OCHOBHBIMU NPERUKTOPaMMU
IIOBBIIIEHMNS YPOXKATHOCTH SB/ISAIOTCS KIMMAaTUIeCKUe TOKas3aTe/u U Pelb-
ed. 3Hasg MX XapaKTEPUCTUKM, MOXXHO OIPENEIUTb YeTbpe OCHOBHBIX
[PEfMKTOPA, BAMSIMX Ha OpUOAaBKY YPOXKANHOCTU SIPOBOTO STYMEHs, U
IOCTPOUTD IIPOTHO3HYIO KAPTY € PacCUMTAHHBIMYU LdpaMu ypoxKaitHOCTH
O7A 9KCTEHCUBHOTO, MHTEHCUBHOTO ¥ CpPEIHEr0 YpOBHell BO3JIe/NbIBaHMA
CEbCKOXO03AICTBEHHBIX KYNbTYP.

AKTyaZIbHOCTD JaHHOJ pabOThl 3aK/II0YaeTCs B TOM, YTO IPOBeJeHNe
TAaKOTO JCC/IefIOBAaHUA II03BOIUT C IIOMOLIbIO CTAaTMCTMYECKOIO aHa/lIn3a
I MHOXKeCTBEHHOII perpeccuy COo3flaBaTb JIMHEHble MOJEIN, Ha OCHOBE
KOTOPBIX, BIIOCTIEACTBUN MO>KHO ITOJTY YU Th IIPOTHO3HbIE KAPThI, T0O3BOJIAIOIIVE
BBIJIENIATh TEPPUTOPUH, ITie CYLECTBYeT BbICOKAasA BEPOATHOCTb MOTY4eHNA
pubaBKM YPOXKATHOCTH TII000TT CeTbCKOX0351/ICTBEHHO KY/IbTYPBI, B HAIlIeM
Cllydae — SIPOBOTO SIUMEH:, B LeJIAX YIyYIIeHUsA CUCTEMbl CeBOOOOPOTOB
IJIA IOBBIIIEHNA KauyecTBa M KOJMYECTBA TOBApHOI U IPOM3BOACTBEHHOI
PO YKINY CeTbCKOXO03A/ICTBEHHBIX KY/IbTYP.
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Llenpro HamucaHMs JAHHOW pabOTBI ABJIAETCSA OIpee/leHue CTEIeHN
B/IMSIHVISI XapaKTEPUCTUK peribeda, TOUB, @ TAKXKe KIMMAaTUIeCKUX JaHHbIX 32
MHOTOJIE THMIA IIepYOf], Ha TOTEeHLIMA/IbHYIO IPUOABKY YPO>KAITHOCTU APOBOTO
SYMeHs B arpoaHmadTax ceBepo — sanagHolt yact OKCKoro 6acceiiHa.

3ajayy UCCIeOBAHMUA:

1) Cosparb (ypaBHEHMS YPOXKAIIHOCTM) JIMHEJHbIe MOJeIM YpoKali-
HOCTH APOBOTO AYMEHA /Il TEPPUTOPUM CEBEPO — 3amafgHol dacTy OKCKoro
Oaccerina;

2) Co3parb IPOrHO3HBIE KapThl YPOXKAHOCTY SPOBOTO SAUMEHA IIpU
9KCTEHCHBHOM, MHTEHCUBHOM I CPEJHEM YPOBHE BO3JI€/IBIBAHUA CEITbCKO-
XO3SIICTBEHHBIX KY/IBTYP M OIpeHeIUTb BO3MOXKHBIE LU(PBI IpUbaBKK
YPOXXallHOCTM APOBOTO AYMEHA A CeBepo — 3amagHoil dactu OKCKOro
OacceriHa.

OO0BEKTOM MCCIeROBAHN SBIACTCS CeBepo — 3amafHas 4actb OKCKOro
GacceifHa Ha TEPPUTOPUU KOTOPOI PACIIONOKeHO 5 obmacreii: MockoBcKas,
Cmonenckas, Kamyskckas, Opnosckas, Tynbckas, a TakKe TO/IEBbIE OIIBITHI C
APOBBIM AYMEHEM, IPOBOAUMBIE C 1966 - 1996 IT.

JIns IporHo3MpoBanys IOTEHIMaTbHON YPOXKalTHOCTU APOBOTO AYMEHA
VICIIO/Ib30BA/INCh XapPaKTEPUCTUKM YPOXKATHOCTY, IIOJIy4eHHble 13 0asbl
JaHHBIX «Arporeoc», CO3[LaHHON IIpu OODbEIMHEHUM [aHHBIX leoceTu u
ArpoxuMcnyx6pl. Basa HaHHBIX «Arporeoc» COfep>XKUT MH(POPMALMIO O
IIOJIEBBIX OIBITaX CO BCEMU CE€IbCKOXO3ANCTBEHHBIMU KyIbTypaMy, B TOM
4ucie ¢ ApoBbIM suMeHeM. OCHOBHas eNVHMUIIA XpaHEHUs M 00paboTKu
nHpopMaryy 6a3bl JaHHBIX «ATPOreoc» — faHHbIe HAOMIONEHNUIT 32 OUH TOf
B OJJHOM BapMaHTe I10/IeBOTO OIIbITA.

ITpu HanmucaHyuy paboOTbl UCIOIb3OBAIUCh CBECHUSA O THUIAX IIOYB,
B3ATHIX U3 OTYETHBIX KaPTOYEK, O 3€MHOJ TOBEPXHOCTU Y KIMMATe, B3AThIX
u3 OTKpbIThIX nctouHnkoB HACA SRTM30 u 6aser mamubix «World-
Clim» 1A npeo6pasoBaHMil CeTOK MaTpUL] UCIIONIb30BAIUCh IPOTrPaMMbL
«Anamntndeckass [VIC Oko», «Maplnfor, nsi BEIYMCIEHMS YpaBHEHMI
ypOXailHOCTM (IMHEJHBIX MOfjelell) M CO3JaHMA IIPOTHO3HBIX KapT
IPUMEHSIICh IporpaMMsl «ArcView», «AgroMap Calculation».

C moMoIIbl0 MeTONOB CTAaTMCTMYECKOTO aHalM3a M MHOXKeCTBEHHOI
perpeccuy ObUIM BBIABJCHBI VIV He BBIABJICHBI CBA3M XapaKTE€PUCTUK
ypoXaitHocTu ¢ penbedom, KaumaroM u mouBamu. Ha mx ocHoBe Oblin
PacCUMTaHbl MaTPUIbI XapaKTePUCTUK ypoxailHocTH (paspemenua 600 M
B IIaHe), PACCYMTAHBI IPENUKTOPDI, BIUAIIIME Ha YPOXKATHOCTD SPOBOTO
SYMEHsI, IOCTPOEHBI KapThl MOTEHIMAIbHOM IpUOaBKM YPOXKAMHOCTU IIPK
Pas3IMYIHBIX J0O3aX BHECEHUS YROOPEHMIL.
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9P PeKTUBHOCTH NPUMEHEHN A COBPEMEHHOT0 KOMIIJIEKCHOTO
ymo6penus Ilnantacdon npu BpipamuBanumn tabaka

ITnomnuxosa T.B., Cuooposa H.B.

@OI'BHY «Bcepoccutickuti HAyuHO-UCCe008amenbCKull UHCIMUmMym
mabaka, Mmaxopku u mabaunvix uzdenuti», 2. Kpacrodap

BBemenne

CucreMaTnyeckoe BHeCeHUe VHAOOpeHWIT M, B IEPBYIO Ouepernp,
MIUHEPA/IbHBIX, IIO3BOJIAET IOJJEP)KMBATh BBICOKMII YPOBEHD I10O/Ty4aeMOl
YPOXKalHOCTU  CEbCKOXO3ANCTBEHHBIX KYJIBTYp M IPOAYKTMBHOCTHU
noyB. Ho HeoOXO#MMO y4MTBIBATH JJOBOJIBHO BBICOKME 3aTpaTbl Ha IIPU-
MEHEHIE CPENCTB XMMMU3ALUM ¥ IIOCTOSHHO BO3PACTAKOIIYI0 MX CTOU-
MocTb. Kpome TOro, OTHeceHNUe TpPaAULMOHHBIX YyHOOpeHMit K 3a-
IpsSHANIIEMY (aKTOPY OKpY’Kaloleil cpefbl (CTpecc-MHEKC, OTpaka-
IOIMIT Mepy 9KOJIOTMYecKoil omacHocTu - 63 [l]) cmepxuBaeT wMx
UCIIONb30BaHMe, OCOOEHHO B ITI0JIEBOIT Teprof. B HacTosiiee BpeMst ujeT
TEeHIEHIMA K COBEPUIEHCTBOBAHUIO ArpPOTEXHOJIOTMII C 11e/bl0 IIOBBIIIe-
HUS YpOXKas M KadecTBa NPOAYKUMM Ha (OHe COXpaHeHUs O/1aronpusir-
HOTO COCTOSIHMA OKpYy»Kawmiell cpefbl. IlepcieKTMBHBIM HaIllpaBIeHMEM
B CE/IbCKOM XO3SICTBE SIBASETCSA MCIOMb30BaHME 9KOJTOTUYHBIX U 9KO-
HOMMYecK! 3 (PeKTUBHBIX yHOoOpUTENbHBIX cpefcTB. K MX 4mcity oTHOCAT-
Cs KOMIUIEKCHBIE BOJOPAacTBOPMMBIE VAOOpeHMsA IPOTOHIMPOBAHHOTO
HeICTBUSI, COfiep)Kallje Bce HeOOXOMuMble IUTATE/IbHbIE 3JMTEeMEHTHl —
MaKpo-, Me30- U MUKpPO3/JIEeMEHTbl B MIHEPaJIbHOI M XelaTHON Qopme
U TIpYMeHsieMble B O4YeHb HeOOJBLINX [{03aX, B OCHOBHOM HEKOPHEBBIM
Crtoco6oM, 4TO 3HaYMUTENBHO COKpAIIjAeT MOTEPH MIPerapaTosB.

TexHonornsi BO3fenbIBaHNs Tabaka TakXke B OCHOBHOM Oasupyercs
Ha IIpYMEHEHNU IPUPOJOOXPAaHHBIX COBPEMEHHBIX YAOOpeHMil, KOTOpbIe,
KaK IIOKa3bIBaeT MPAKTHKA, IieflecooOpasHee MPUMEHATb B PaCcCaHbIN
nepuosi. MHOro/IeTHUMHU MCC/IEeIOBAaHUAMM [I0Ka3aHO, YTO IIOJNy4eHHas K
OIITYMANbHOMY CPOKY BBICAJIKM CTaHfapTHas paccaja Tabaka sBIsSETCS
3aJIOTOM BBICOKOTO I KadeCTBEHHOro ypoxkad. Ilostomy Bce ycumma
BO3JIATAlOTCSI HA JJAaHHBI Iepuof. TpexkpaTHOoe BHECEHMe HEKOPHEBBIM
CII0co60M KOMIUIEKCHBIX YHOOpeHuit, B TOM 4UKCIe Iepen BBIOOPKOIL,
NOJIep>KMBaeT PAcTeHIe He TOJIbKO B IIEPUOJ] pPOCTA B YC/IOBUAX PacCajHUKA,
HO ¥ IIOITOTAB/INMBAET PACTEHME K CTPecCy, KOTOPOE OHO MVCIIBITBIBAET
IIpU IIepecajKe B IOJIE.
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OO0BEKTHI M METOIBI MICCIIETOBAHIIT

B pesy/brare ncciefoBaHmii, IpOBeieHHbIX Ha 9KCIIEPUMEHTAIbHOI 6a3e
BHVMUTTN (r. KpacHomap) yaamochb BbIIEINTD II0 IOJIOKUTEIbHOMY 3P heKTy
npenapar [Inantadpon (Mramus, Vilagro), comepsxkammii B cBOeM COCTaBe
OCHOBHBbIE M TaTebHbIE 3/1eMeHThI N20P20K20, MIKpO3/1eMeHThI B XeNIaTHOI
¢dopme - B, Fe, Mn, Zn, Cu, Mo, a Taxke [IAB 1 agproTaHThI, HOBBILIATOIIVE
KYTUKY/ISIPHYIO K/IETOYHYIO IIPOHUIIAEMOCTb U 93¢ (PEKTUBHOCTD IMCTOBBIX
ITOSKOPMOK, U IIPUINIIATEND [3].

Tabaunyio paccajy BblpaljuBaay B HeoOorpeBaeMmbix mapHmkax. Copr
tabaka - IO6umeitHblit HOBbI 142. ONbBIT 3aKAafbIBA/ICA Ha IIUTEIHHO
HeCcMeHsieMoil mmTarenbHoit cMvecu (11-12 yeT) ¢ mpegBapUTENbHBIM CO-
3maHMeM a30THOro ¢oHa u3 pacdera 50% OT ONTMMATBHOTO COHEPXKAHN
nMabuibHOro asoTa. Takas mMTaTe/bHasd CMeChb SABJIIANACH KOHTPOJIEM M
¢oHOM. OTaZloOH - BapMaHT C PaCYETHO-ONTUMA/IBHBIM COJEpXKaHMEM
IJIABHBIX IMTaTe/IbHbBIX 57IEMEHTOB B IaPHMKOBOI CMeCH: CyMMa HUTPATHOTO
M aMMMAYHOrO aszoTa — 65-70 Mr, moaBipKHOTo Qocdopa n 06MeHHOTO
Kamua — 50-60 mr Ha 100 © cMecHu, CO3TAaHHOTO 3a CYET MCIIOIb30BaHIA
OFHOKOMITOHEHTHBIX MMHEPAJIbHBIX VHZOOpeHMit (aMMuadHas CenuTpa,
cynepdocdar u cymbdar KaausA) Ha OCHOBAHUM IIPOBENEHHBIX arpo-
XMMWYIEeCKUX aHAMN30B. VICTIBITBIBAeMbIll IIpenapaT B MAPHMKOBLIX YCTIOBUAX
BHOCH/IM CIIOCOOOM IO/IMBA [0 IIOJTHOTO CMAadyMBaHMs PAaCTEHMII B OCHOB-
Hble ¢as3bl pa3BUTUS Taba4HOI paccajibl: «KPECTUK», «YIIKM» U «TOLHAs
K BbIcazike» B fose 0,3 r/M? u3 pacyera 1 1 muTaTe/IbHOTO pacTBOpa Ha 1 M~
KadecTBO TexHMYECKV 3penoil paccajbl ONpeRessulM [0 paspaboTaHHOI
Mmetonyke [4]. OLieHKY cTelleHM pa3BUTUA KOPHEBOJ CUCTEMBI PacTeHMI
10 CIIOCOOHOCTY YAEpXKMBAaTh Ha KOPHAX HMUTATENbHYI CMeCh IPOBOAMIN
1o paspaboraHHOMY MeTony [5]. [/l OLleHKM IPOJYKTUBHOCTY Ky/IbTYPBI
pacTeHus MOCIe BHIOOPKYM BBICXXVMBAMNM U3 IAPHMKA B IIO/I€ B COOTBETCT-
BUM C BapMaHTaMM ombITa. [loyBa ONBITHOTO yYacTKa — 3alajHO-Ipef-
KaBKa3CKUJ1 4epPHO3€M, BBIIIENOYEHHDI C cofepKaHueM rymyca — 3,8%;
nofBIDKHOrO ¢ocdopa — 130 Mr/kr u 0OMEHHOTo Kamusi — 252 MI/KT
a0COJIIOTHO CYXOJ1 IIOYBBL.

Bce uccnenoBanus B 1ojIe IPOBOAWIN IO COOTBETCTBYIOLIVIM METO[M-
4ecKUM yKasaHusM [6, 7, 8]. Xmmudeckmit cocTaB TabavHOTO CHIPbs
(B BBICYLIEHHBIX JIMCTBAX TpPeTbell JIOMKM) OLleHMBanIu B 1abopaTopuu
xuMun 1 KoHTponA kKadectBa BHMMTTV. OneHky AOCTOBEPHOCTM MO-
JIyYeHHBIX JaHHBIX TpoBoawn 1o b.A. Jlocriexosy [9].
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O6cy>KaeHne pe3ynbTaToB

B pesynbprare mpoBefeHHBIX NAPHMKOBBIX OIBITOB BBIABIEHO, YTO
TpexKparHas o0paboTka TabavyHON paccajibl O OCHOBHBIM (azam
pasBuTUA («KpecTUK», «yIIKM» MU «TOAHasg K BbICQIke paccaja»)
npenaparoM [Inanradon (B ogHOkparHOll fose 0,3 r/M?) cnoco6cTBOBaNIA
YBEIMYEHMIO JUIMHBI PACTEHMiI IO TOYKM pocra Ha 78%; O KOHIIa
BBITAHYTBIX JIMCTbeB — Ha 60% (Tabm. 1). KopHeBas Macca ymoOpeH-
HOIl paccafibl IpeBbICK/Ia KOHTPO/Ib Ha 73%, HaseMHas — Ha 54%, TONMIIMHA
cTeb/Is1 y KOpPHEBOJT IIeiiky yBenuduaach Ha 1,3 Mm. Ha aramonHOM Bapu-
aHTe C UCIO/Ib30BAHMEM IIO/IHON O3Bl MUHEPATbHBIX yHOOpEHMII IToKa3a-
TN OKAa3aIMCh OYeHb ONMMSKVMMU K NAHHBIM IIOTYyYCHHBIM Ha HE/ITHKE
YKa3aHHOM BbILIE.

O6paborannas paccaza ypobpenrem IInantadon uMena xopouo pas-
BUTYI0 KOPHEBYIO CUCTEMY, €€ CIOCOOHOCTb VAepXKMBaTb IUTATEIbHBII
cybcTpar okasanach B 2,7 pasa Bbille. Tak, Ha KOPHsX 25 pacTeHmil BbIOpaH-
HBIX C BapuaHTa rme npumeHsym [lmantadon comepikanocy 222,0 T mura-
TE/IbHOM CMECH, IIPV 3TOM Ha KOHTPOJIbHBIX pacTeHusAx 82,8 I, Ha 3TaloH-
HBIX — 213,3 1. BbIXOp cTaHmapTHOI paccajbl K ONTUMAIBHOMY CPOKY
BbICafiKi €€ B II0JIe NPY NPMMEHEHMM MUCIBITAHHOTO arpoXuMMuKaTa Ipe-
BBICIJI 3Ha4Y€HNE KOHTPOIA Ha 24%.

1. BriusiHue coepemMeHHO020 KOMIIeKCHo20 y0obpeHus MnaHnmadghon Ha
buomempuyeckue rnokazamersu u 8bixo0 cmaHOapmHoU paccadb!

[OnvHa pacteHun Bec (r) Bbixog

(cm) po Konu- Ona- 25 cbipbix ;‘;?::
BapuanT KoHLA YecTBO | MeTp Lot
TOYKM BbITS- nmetb- | cTeb- | crep- Kop- pac-

pocta | HyTbIX €B, WT. | NA, MM | nej Hel canpl,
nncTbeB LT,
KoHTponb 7,4 16,4 5 3,6 123,8 6,4 684
OrarnoH (NPK) | 14,0 27,8 5-6 5,0 194,4 11,0 860

MnaHtadon

(0,3 /) 13,2 26,2 5-6 4,9 190,8 11,1 848

[TepecaxkeHHble M3 paccagHMka obpaboTaHHble mpernapaToM IDraHTa-
¢don pacreHms, B pesynbraTe TaK Ha3bIBAEMOTO «IIPOTOHIVMPOBAHHOTO
a¢dekTa KadeCTBEHHON paccafbl», mydlie cPOPMUPOBAIU BCe CTPYKTYP-
Hble 9/IeEMEHTBHl ypoxkas. Tak, BBICOTA JAHHBIX pacTeHMII IpeBbIIIana
KOHTPOJIbHBIE K KOHIY Beretanuy Ha 18%, miomaab 11cTa CpefHEro spyca
Ha 17% (tabm. 2). Ilpumenenme mnpemapara Ilmantadon B paccafHMKe
IIO3BOJIMJIO COKPATUTD BeTeTALVIOHHBII II0/IeBOI IEPUOJ, ¥ YBETMINTD IVCIIO
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IPONYKTUBHBIX CEMEHHBIX pacTeHmil (¢ MoOypeBIIMMM KOPOOOYKaMI)
K KOHIIY yOopku Ha 18%. KpoMe TOro yckopeH1e pocTa 1 pasBUTHS 3a CUET
ynoOpeHns OTpasunIoch 1 Ha CHIDKeHMY Ha 12% KonmudecTBa HeJIOPasBUTBIX
pacTeHmit.

OnHuM 13 BaKHENIINMX XO3SICTBEHHO-L|CHHBIX IIPM3HAKOB Tabaka
ABJIAETCA YPOXKATHOCTb ero nuctbeB. IlpumeHenne ypmobpenus Ilmanra-
¢don mpy BbIpamuBaHMYM TabayHO paccajbl HO3BOIWIO IIOTYYUTb JO-
CTOBEpHYI0 NpMOAaBKYy M 00eCIeYrIo IIOBBILICHME YPOXKAHOCTYU ChIPbs
Ha 5,3 u/ra (19%) o cpaBHeHuto ¢ koHTpoeM (HCP - 2,0 u/ra) (tabm. 2).

2. BnusiHue ucronb308aHuUsi COBPEMEHHO20 KOMIMIIEKCHO20 yO0bpeHus
lMnanmacbon Ha cmpyKkmypHble 3rieMeHmbI U ypoxaliHocmb mabaka

BbicoTa Konwnye- Mpnbaska
pacTe- CTBO pacTe- Mnowaab Ypoxaii-
BapuaHT HUI HWI C no- nucta HOGTB
K KOHLY OypeBlMMK | cpedHero W/ra ’ ura %
y6opku, Kopoboyka- | sipyca, cm?
c™m Mu, %
KoHTponb 119 67 607 28,7 - -
OranoH NPK 140 87 707 33,9 5,2 18
”“OagTr"/‘g’zo” 140 85 709 34,0 53 | 19

MpumeyaHue. Yo06peHUss NPYMEHSINUCH TOMbKO NpU BbipallMBaHuM paccaabl Tabaka.

BaxusiM kputepueM OLeHKU I()PEKTUBHOCTY TEXHOMOIMYECKOTO
puéMa sBJIIeTCA ero BIVIHYE Ha Ka4eCTBO II0Ty4aeMOro chIpbs. OCHOBHBI-
MU IIOKa3aTe/lsMU IIPY STOM SBMIAIOTCS O€IKY, HUKOTMH U YITIEBOJBL.
Kpenoctb Tabaka 3aBUCHMT OT COfep)KaHMs B HeM HUKOTVHA, YIJIEBOJbI
YIy4LIAIoT, O€IKM yXYALIAIOT KypUTe/lIbHbIe NOCTOMHCTBA Tabaka. OreHU-
BaTb KaueCTBO CBIPbSl NPUHATO YIIEBOLHO-OEIKOBBIM OTHOLICHUEM WU
uyncno IlImyka. OTmedyeHo, 4YTO McHbITaHHOe Yypobpenme Ilnanradon
yIydllaeT XMMWYECKUII COCTaB TaOauyHOIO ChIpbsl 3a CYET CHIDKEHUS
KonudecTBa 6enkoB (B 1,1 pasa) m yBenM4eHMs COflep>KaHUS YINEBOJOB
(B 1,5 pasa).

BriBojaml

TaxuM o6pasom, ycTaHOBJIEHA BBICOKas 9PPEKTUBHOCTb TPEXKPATHOTO
HEKOPHEBOTO IIPUMEHEHMsI COBPEMEHHOTO0 KOMIIIEKCHOTO yHOoOpeHus
[Tnantadon (B ogHOKpaTHOI Kose 0,3 r/M*) Ha Tabake B PAacCaHBbIIl IIEPUOL,
II0 OCHOBHBIM (pa3aM pa3BUTUA «KPECTUK», «YIIKU» VM «TOJHAsA K BBICAJKe
paccaga» He yCTyHammas IO BCEeM IIOKAa3aTeNAM 3aTPaTHOMY BapUAHTY
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(3TalOHy) ¢ BHeceHMeM B IIUTATENbHYI0 CMeCh COaJaHCMPOBAaHHOTO
MMHEpPA/IbHOTO yAoOpeHns. 3a cYET BBITOHKM 607lee KaueCTBEHHOI paccasibl
Ha (hOHe IPOOHIMPOBaHHOTO AelicTBuA [ItanTadoma momyyeHa ocToBepHast
npubaska ypoxas 5,3 1/ra (19%).
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Bepudukanus Mogenn NporHo3MpoBaHNA YPOKATHOCTH
KynbTyp MONICA gns yepuozemon Kypckoit o6mactu

Mameees C."?, ITykanvuux M., Huxumun A.’,
Tpezy6osa I1."3, Ocenedey, J1."?

'Ilenmp no HayuHvIM U UHHEHEPHDIM BLIYUCIUMETIbHBIM
MexXHON02UAM O/ 34044 ¢ O0bULUMU MACCUBAMU OAHHBIX,
CKonK06CKUTL UHCMUMYM HAYKU U MexXHO102Ull,
UHucmumym 8bl4UCTUMenvHO MAmMemMamuKku
umenu I V. Mapuyka, PAH,

*[Tousennwviii uncmumym umenu B.B. [lokyuaesa, e. Mockéa

ITpoBeneHa SKCIEpUMEHTA/IbHAS OLICHKA ¥ BepuUKALVA 3apyOeSKHOTO
nporpaMMHoro komiekca MONICA fma MopiemMpoBaHUA OT/eTbHbBIX
KY/IBTYP 4eTBIPEXIIONIbHOIO HEPEry/ApPHOro ceBOOOOpOTa B YepHO3EMHOII
sone Kuenckoro paitona Kypckoit obmactu gnsa 2012-2017 rr. Ilonesas
4acTh MCC/IEJOBaHMI BBINONHAMACh B 2016 romy m BKIHOYana OLIEHKY
XMMUYeCKMX U (U3MYECKMX IIOYBEHHBIX IIOKasarTeell ONBITHOTO MOJA
Ha pasJMYHBIX y4acTKax penbeda (IIaKOp-CKIOH-HU3MHA) B IIOYBEHHOM
npodune (go 1m). IIpoBemennas pabora mokasama, 4TO BeCbMa OTPaHU-
YEeHHOT'O KOJIMYecTBa M3MepseMbIX IIOKasarenell B 9 Toukax orbopa mpobd
TOCTATOYHO JJI MOJENMPOBAHNS YPOXKAHOCTY CaXapHON CBEKJIBI C MpIU-
MeHeHreM MONICA: nporsHosuble BeIMYMHBI ypOXAHOCTM  [If
2017 roga 6onee yeM Ha 95% coBmamm c HATYpHbIMM AaHHbIMU. OfHAKO
CJIeflyeT OTMETUTD, YTO B CIy4ae APYIMX KYAbTYp BapuabelnbHOCTb MEX[Y
pacCyeTHBIMU I ApPXMBHBIMM 3HAUYE€HUAMM YPOXKANHOCTM JOCTUTasIa
50%. YTo4yHeHMe MaTeMaTUYeCKOTO OINMCAaHMA 'HIpPeJyCTAHOBIEHHBIX B
IIporpaMme KyJIbTyp K COpTaM, BbIpaljuBaeMbIM B Kypckoit o6mactu MoxxeT
10 BUAMMOMY 3HAUUTENbHO YIyYIIUTD IIPOTHOS.

BBenenne

MopienupoBaHye YpOXKalfHOCTY CETbCKOXO03:A/CTBEHHbIX KYIbTYp MpU-
MEHSETCSI aTPOHOMAMM BCETO MMPa M HAXOAMT MIMPOKOE IPaKTUYECKOoe
[IpMMeHeHMe TPy IUIAHMPOBAHUM CeIbCKOXO35MICTBEHHBIX IIMK/IOB paboT
(Maharjan et al. 2018), cenexumnu cenbCKOX03ICTBEHHBIX KyNbTyp (Cooper et
al.2016), oLieHKe PUCKOB BAMSAHIS KTMMATUUECKIX M3MEHEeH I Ha [TOKa3aTen
ypoxaitHoctu (Chu et al. 2018). Tombko ma EBpomsl 6bu10 paspaborano
6onee 7 Mofenelt MPOTHOSMPOBAHMS YPOXKANHOCTY, PasIUYaiOUUXCs He
TOJIbKO IIO/IXO/IOM K MOJI€/IMPOBaHMIO IIPOLIECCOB MIOYBA-KIMMaT-PaCcTEHME,
HO U BBOJIHBIMU ITapaMeTpaMy, a TaKKe HaOOPOM CenbCKOXO3SIICTBEHHBIX
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KY/IBTYP «IIPeJyCTAHOBJICHHBIX» B ITaKeT OT padpadorunkos (Jin et al. 2018).
MHOrouncieHHble MCCIeJOBAaHUA MOKA3bIBAIOT, YTO CYIIECTBYET BbICOKAs
BapMabe/IbHOCTh PACUYETHBIX 3HAYEHMI JlaKe B PaMKax IpeficCKa3aTeTbHOM
CIIOCOOHOCTM OfIHOIL U TOJL )K€ MOJIe/IN B CTy4ae ee IPMMEHEHNA B Pas/INIHbIX
IPUPONHO-KIMMATUYeCKMX M IIOYBEHHBIX ycnoBuax (Rotter et al. 2012).
B paMkax pmaHHON pPabOTBI MCCTENOBAaMM HPUMEHUMOCTb 3apyOeXHOTo
nporpamMMHoro komiviekca MONICA mia MopenupoBaHMA OTAENIbHBIX
Ky/IbTYp B YepHO3eMHOI1 30He KiteHckoro paitona Kypckoit obmacTu.

Marepuansl 1 METObI

Ob6wexm uccnedosanus. B KadecTBe MUIOTHOIO OODBEKTa MCCIEOBA-
HUIT ObUIO BBIOPAHO CEIbCKOXO3AJCTBEHHOE II0JIe, HAaXOfALIErocs B
BEJOMCTBE PAaCTCHIEBOIYECKOro X03sIicTBa, Kypckas o61., CoBeTcKumii p-H,
noc. Kmenbcknit. Tepputopus mcciefoBaHMs OTHOCUTCS K JIECOCTEITHON
30He, 3allaflHO-CeBepo-3amafgHoMy paitony CpegHepyccKoil BO3BbIILIEH-
Hocty (AdanacpeBa, 1966) 1 OTMe4YaeTCss BBICOKMM arpOKIMMATIYeCKUM
noTeHnanoM. OTandaeTcs yMepeHHbIM KIMMATOM, CpefjHeil TeMIepaTypoii
saHBaps -8,6° C, cpegueli TeMmneparypoit utons +19,3° C, cyMMoli aKTMBHbBIX
temieparyp 2450° C (ernos, 1999; ETPIIPP, 2014).

IloyBpl TpeACTaBleHbl YEpHO3EMaMU  BBIIIETOYEHHBIMU  TSKENO-
CYIZIMHUCTBIMU CO CPEfHMM COfiep>KaHMeM yriaepopa no 3,5%, peaxuueil
cpenbl OT CmMabOKUCION [0 HeiTpanbHOi. IDmomagb TeCTOBOro IO
cocraBnana 48 ra, Ha HEM peanu3yeTCsa HEPETYIAPHBIN YeThIPEXIIONbHbIN
ceBo000poOT: stuMenb (2012) — o3umas mmennna (2013) — caxapHas cBekIa
(2014) - cos (2015) - osumas nueHnna (2016) — caxapHas cséxa (2017).

MareMaTnyeckasgd MOJieflb  YPOXKalHOCTM  CebCKOXO3AMCTBEHHBIX
KyneTyp MONICA

«MONICA» - maTeMaTMyecKasi MOZLEIb C IPSAMBIMU ¥ OOPaTHBIMM
CBA3SIMM CO3[JaHHAsl [/I1 OLEHKM OTHEIbHBIX (AKTOPOB IUIORKOPOANS
II0YB J IIPOTHO3MPOBAHMUA YPOXKAIHOCTU psfia CeIbCKOXO03:AMCTBEHHbIX
KY/IbTYP B 3aBUCHMOCTY OT K/IMMATa, II0YB, BUAA KY/IbTYPbl M TEXHUKU UX
BO3fenbIBaHMsA. [lepBoHaYanbHO OHa Oblla paspaboTaHa 1 afjalTHpPOBaHa
B [epmanuu (Nendel et al. 2011), ofHaKo ycIeUHO NPYMEHAETCA U B psjie
crpaH BocrouHolt EBpOIIbI 11 COIEp>KUT HECKOIBKO CUMY/ISLIMOHHBIX 6JI0KOB
(puc. 1).

BeooHvle noxasamenu 07151 MOOENUPOBAHUS

Ce30HHBII KIUMaTU4YeCKuii cueHapuit Ha 2012 -2017 rr 6bi1 mpefo-
CTaBJIEH IO 3aIpOCy aBTOPOB M3 EBPOIENICKOTO IjeHTpa IPOTrHO3a ITOTO/bI
ECMWE (https://www.ecmwf.int/). Xapakrepuctuku penbeda (yKIOHDI)
OBLIM BOCCTAHOBJIEHBI 13 KapT IpoBOil Mofenu penbeda, IOCTPOEHHBIX
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Ha ocHoBaHMM cheMKku ¢ BITJIA Geoscan. O1jeHKa ITOYBEHHbBIX ITOKa3aTeren
BKJIIOYaa B ce0sA XapaKTepUCTUKY (PUSMYECKUX M XMMUYECKUX CBOJICTB
[I0YB B 3 TOYKaX, PACIIONIOKEHHBIX Ha PasHBIX y4acTKax penbeda (mmakop-
CKJIOH-HM3MHA) B 3 IOBTOPHOCTSAX. BBUIM OIfeHEeHBI INIOTHOCTD II0 IPOUITIO
c maroM 20 c¢M fio 1 M, copiepkaHue OOLIEro yIyiepofia M a3oTa C ILIaroM
20 cm o 1 M, 3amacoB B/IarM ¥ MUHEPAJIbHBIX (HOPM a30Ta C LIATOM
20 cM mo 1 M B MapTe, Mae, MI0Ofe ¥ OKTsI0pe, TpaHy/IOMeTPUYEeCKIil COCTAB
B IIaXOTHOM 1 IofnaxoTHoM croe (0-30 cm u 30 -40 cm). IIpn oTcyrcTByun
IAHHBIX, HeOOXOAUMBIX IS BBOJA B MOJI€/Ib, CBENEHNS BOCCTAHAB/IMBA/IICh
mo EI'PIIPP.

MONICA [MOdel for Nltrogen and Carbon in Agro-ecosystems|

MeTespomorrecsue
TAHALIE

Tnapwioreckne
TAHHRIE

Mozeas opramrieckonm
BEINECTER OIS

M Th Ky IRTY P

Boamo-gamserkme
SAPAETEPUETHEN 0948
LT TR

Maaem Tpancihopaamm

XapakTepHeTHER Teorpapureckie
peakeda MOEATATEAN

PucyHok 1. CumynsayuoHHble b6rioku mamemamud4eckol modenu MONICA
(adanm. uz Nendel et al. 2011)

Pacuému

Kaxppiit paspes mo wuroram pacdetroB B MONICA renepuposan
eIVHNMYHOE 3HaueHMe YPOXKAHOCTM CeTbCKOXO3ANCTBEHHOI KYIbTYPb
3a yKasaHHbII rof. Ha ocHOBaHMM eIVHMYHBIX 3HaYEHMII YPOXKailHOCTU
BOCCTaHAB/IMBA/INA IPOCTPAHCTBEHHYIO KAPTy YPOXKAHOCTH [l TECTOBOTO
mons MertopmoM KpurmHra (Burgess, Webster, 1980). PeTpocneKTUBHBII
aHanu3 Bkmovas 2012 - 2017 ropibl, MOTHBLI UK CEBOOOOPOTA, 06paboTKM
" BHeceHMs ynobpennit (1o saHHbIM KireHbArpo).

Kpumepuii eepudurxayuu modenu
Kpurepuem ycmemHoit BepubuKaluy MOJEIM I TeCTUPYEMBIX
YCTIOBMIT ABJANOCH KOMMYECTBEHHOE BOCHPOU3BEiCHNE PACYETHBIX 3HAUe-
HUJT YPOXAIIHOCTM B CPaBHEHMIU C apXVBHBIMM JAHHBIMM, IIOTyYeHHBIMI
ot OO0 «KmreHpATpo».
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PesynbraThl 1 00Cy>X/eHIA

PesynbTaTthl MOIENMPOBAHMsA YPOXKAMHOCTUM C\X KyIbTYp B paMKax
KIMMaTnyeckux cueHapmen 2012 -2017 11, a TakKe apXMBHbIE 3HAY€HUA
YPOXKallHOCTM JjIA T€CTOBOTO IONA IpuBefeHbl Ha pucyHke 2. CormacHo
[IO/TyYeHHBIM JJAHHBIM Hanbojiee TOYHO ObIIa BOCIIPOV3BEIeHa YPOXKATHOCTD
caxapHoli cBekybl Ha 2017 rop, a TakKe ypoxkanHOCTb cou mig 2015 ropa.
Beicokas BapnaOenbHOCTDb IOKas3areseil i SYMeHs Y O3VIMOJI IIIIEeHMI[bI
MOXXeT ObITb OO0YyC/IOB/IeHa MCXOHBIMM IapaMeTpamiy, ONMCHIBAIIMIA
KynbTypy B MONICA, M yTouHeHMe ONMCAHMsA KYyIbTYp K COpTaM,

BbIpamuBaeMbIM B Kypckoil 0671acTM MOXKeT 3HAUMTEIBHO YAYYIIUTDH
IIPOTHO3.

10
[] monicA
x10
N . ApxuBHBIE
8 JaHHEIE
x10x10
6 —

2012 2013 2014 2015 2016 2017

Cpeansis ypoxaifHOCTb B 3aueTHOM Bece, /12
I
T

PucyHok 2. PacuémHble u apxugHbie 0aHHble o cpedHel ypoxalHocmu
8 3a4emHoM 8ece (m/2a) omoeribHbIX Ce/lIbCKOX03AUCMBEHHbIX Kyrbmyp
011 mecmoeoeo ronsi
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TFEOTPA®MNYECKME 11 IIOYBEHHDIE ACIIEKTbI
B ATPOXMMMYECKUMX MCCIIEJOBAHMAX

ITouBeHHO-arpOXNMUYECKIE ACTEKTHI IMHAMUKY 00OMEHHOII
KICIIOTHOCTH IIOYB CeIbCKOX03ACTBEHHBIX YTOMIA
Kanununrpanackoiit o6mactu

IHanacun B.U., Pvimapenxo J].A.

QI'BY «Ilenmp azpoxumuueckoti cnynbvl «Kanununepaockuiir,
e. Kanunuwnepao

ITpusodsimcs 0anHbie MHOZONIEMHUX UCCTIE008AHULL USMEHEHUS
NPOUeHMa KUCTbLX NO46. YCmaHo61eHbl HOPMAMUBHbLE Napamempol
usMeHeHUs noKasamerseii 0OMeHHOL KUCTOMHOCINU 6 eCHNeCct8eHHbLX

YCNOBUAX, A MaKHe no0 6ULHUEM 6HECEHUST U36ecmu. Boisenenot
0C06eHHOCMU OUHAMUKY KUCTIOMHOCIU C YHEeNOM 2eHeMUYecKUX
ceoticme nous. [lan npozHo3 usMeHeHUs KUCTOMHOCMU Ha
nepcnexkmusy

BBenenmne

Haunnas c cepenuHbl 70-X TOZOB IIPOLUIOrO BeKa HAyYHbIE VICC/IETOBAHNA
[TOKa3bIBAIOT, YTO IIPUPOHBII IIPOLECC TOYBOOOPA30BAHS YCUTMBAET CBOKO
HaIpaBJIeHHOCTDb B CTOPOHY MOAKIC/IEHNA TIOYBEHHON CPefibl ¥ OTYYXK/IeHN
KajbUMsi M3 HAXOTHOrO ropms3oHTa [1]. DTO sB/IeHME CBS3aHO KaK C
AHTPOIIOTeHHbIMM (DAKTOPaMIU — BO3POCIINM TEXHOTEHHBIM BBIOPOCOM B
aTMocQepy CoeVHeHMI Cepbl M a30Ta [2], TaK 11 C IPOsABUBIIETICA B IOCTIEIHYE
IIOJIBeKa TeHJEHI[UeN K POCTY CPEeLHETON0BO TeMIepaTyphbl U KONMMIeCTBA
ocaykoB B KammuuHrpazgckoit oonactu. ITocnenHee yBenn4mnBaeT CKOPOCTb
97IeMEHTapHBIX II0YBOOOPA30BATE/NbHBIX IIPOLIECCOB ¥ VHTEHCUPUIMPYET
IIPOMBIBHON PEXIUM, YTO IPUBOAUT K YCKOPEHUIO BBIHOCA OCHOBAHMUII M3
[IOYBEHHOTO IPOGUJISL.

Lernblo ucciefoBaHuil AABJIACTCS aHAIU3 U IIPOTHO3MPOBAHNME TVHAMYKNA
KJMCTIOTHO-OCHOBHBIX ~ CBOJMCTB IIOYB  CE€/IbCKOXO3AVICTBEHHBIX  YIOMIA
KanuumHrpajckoit o61acT B 3aBUCMMOCTM OT IPYMEHEHWs CpPeCTB
XUMUSALUU 3eMIETETNS.
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OO0BEKThI I METOMBI

OObexTaMyu UCCIE[OBAaHMA SBUINCH IIOYBBI CEIbCKOXO35VICTBEHHBIX
yropuitKanmanurpanckoitobnactu. O61asIonanb ce/TbCKOX03A/ICTBEeHHBIX
YyIOfiMii B PErMOHE 3a IOCHENHME IONBEKA MEHANACh HE3HAYUTENbHO. 3a
Impoulefuii ¢ opranmudanyy lleHTpa arpoXMMUYECKON CIY>KObI IIepUOL,
IIPOBENEHO 9 TYPOB arpoXMMMUYecKoro obcnenoBanus mous. B 1994 ropy
3a7I0K€HO 16 IUIOIIA[IOK JIOKaJIbHOTO MOHMTOPMHIA IIOBOPOAMA IIOYB,
Ha KOTOPBIX O0TOOpP 00OpasIioB U ONpefie/ieHe OCHOBHBIX arpOXMMMYECKUX
IIOKa3aTesiell IPOBOANTCSA €KETOHO.

ITouBennsiit mokpos KammuuHrpajckoit obmactu chopMmpoBacs
Ha IpPOAYKTaX IepeMbIBaHUA U IEPeOTIONEHNS MCXORLHO KapOOHAaTHBIX
TIe[IHUKOBBIX HAHOCOB. 3a MOC/IENeHNKOBOE BpeMs IleCYaHble, CyllecyaHble
U JIETKOCYIJIMHMCTBIE TOPOAbI ObUIM ITTYOOKO BBIIIENTOYEHBI, HA CPeJHUX
U TKENBIX CYIIMHKAX PAaCIPOCTPAaHEHbl KaK BbIIIETOYEHHbIE, TaK U
KapOOHaTHble IOPOJbl. [O/IOIeHOBbIEe a/TIOBUANIbHBIE M JIpeBHE aJlIIOBM-
aJIbHbIe OTIOXKEHMs, KaK IIPaBM/IO, HE COep>KaT KapboHaToB. PasHo-
obpasye 10 TPAHYIOMETPUYECKOMY ¥ MMHEPATOTUIECKOMY COCTaBy
MaTEPUHCKMX TIOPOJ, TPENONPENENNIO PA3NINIHYI0 CKOPOCTb IIOYBO-
06pasoBaTeNIbHBIX IPOLIECCOB, U KaK CJIefCTBNe, (OpMUpOBaHME BeCbMa
CJIO>KHOTO ¥ KOHTPACTHOTO IMIOYBEHHOTO IIOKPOBA TEPPUTOPUIL.

B nepBoii mojoBMHE NPOIIIOTO BeKa ObUIM COCTaB/IeHbI KapTOIPaMMbl
HyXgaeMocTn oy Bocrounoit [Ipyccun B usBectkoBanuu [3]. Han6omb-
mas HY>KZaeMOCTb B M3BECTKOBaHUM OblIa yCTAaHOBJIEHA I KOHEYHO-
MOpPEHHBIX JaHAmwadroB 3amagHoil dactu obmactu. HamMenbieit
KUCTIOTHOCTBIO XapaKTepMU30BaINUCh JIaHAIIA(TH MOPEHHOI PaBHUHBI 1
IpeBHEO3EPHOII BIIAJVIHBI B BOCTOYHON YacTu obnacTu. IIpomexyTouHoe
IIOJIOKEHME 3aHMMajl O03€PHO-JIEHMKOBBIN DPailoH B LIEHTPa/JbHONM YacTH
peruoHa.

B nepuop ocBoenns KanuHuHrpaackoit 06/1acTyt B IIOCTeBOEHHBIE TOMIBI
(1945-1964) npuMeHeHMe MMHEpPAJbHBIX M OPraHUYECKNUX YHOOpeHumit
CYLIECTBEHHO COKPAaTM/IOCh IO CPABHEHMIO C JOBOEHHBIMM rOfilaMu. BriHOC
OCHOBaHMII C ypo>kKaeM ¥ [PEHa)XHbIM CTOKOM IIpMBeNl K [aJbHeNleMy
HIOJIKUC/ICHNIO OOJIBIIHCTBA [I0YB arpOIaHAIIA(TOB.

Pesynbprarsl 1 06CyxKIeHMe
C 1964 roga mpocneXmBaeTcsa TpU IEPUOJA, PpasaMyarLiMecs MH-
TE€HCUBHOCTBIO M3MEHEHNA KUCIOTHOCTY T0YB. [IepBblil epuop oxBarThbiBa-
€T NPOMEXYTOK BpPEMEHM C MOMEHTa OpraHM3alyy arpoXMMMUYecKON
cnyx6s1 mo 1975 roma. B aro pecsitunerue corpypuukamu lleHTpa arpo-
XUMMYECKOIL CIIY>KOBI C LIe/IbI0 YCTAHOBJIEHN OITHMA/IbHBIX J{03 BHECEHIS
M3BECTKOBBIX METMOPAHTOB Ha Pa3/IMYHBIX 110 TUIIOBOJ IPUHAIEKHOCTH,
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IPaHy/IOMETPUYECKOMY COCTaBy, CTEIEHM KUCIOTHOCTU M COJEPIKaHMIO
OPraHMYeCKOTO BelleCTBA IOYBAX OBUIO 3a/I0KEHO MHOXECTBO KpPaTKO-
CPOYHBIX ¥ [JUTENbHBIX CTALMOHAPHBIX OIBITOB. DBbIMM yCTaHOBIEHDBI
MHOTME aCHEKThl BIAMAHMA U3BECTM HA PEAKLUIO JE€PHOBO-IIOA30/MCThIX
IIOYB, a TAKKe BIAMAHNE M3BECTM Ha IOJBUKHOCTH 3/IEMEHTOB NUTAHMUA
B II0YBaX.

Ha ocHOBaHMN [aHHBIX IO INIPOM3BECTKOBAaHHBIM IUIOMIAZAM M IIO
o6beMaM BHECEHMs M3BECTKOBBIX MarepuajoB coTpygHukamy ILleHTpa
arpoOXMMMYECKONl CIy>KObl ObIT paccuuTaH caBur pHKCI OT OfHONM TOHHBI
U3BECTY B IPOM3BONCTBEHHDBIX YCIOBMAX B 3aBUCUMOCTM OT MCXOJHON
BemmuuHbl pHKCl. Ha mcxogHO CHIBHOKMC/IBIX IIOYBAaX TOHHA M3BECTU
CHIDKajla TOYBEHHYIO KIC/IOTHOCTh B cpepgHeM Ha 0,2 egmamnel pH; Ha
cpegHekucnbix — Ha 0,15; Ha cmabokmenpix — Ha 0,10 M Ha OMIM3KUX K
HelTpanbHbIM — Ha 0,06.

IIpuBenenHbple 3HaueHMA CMEIEHUA peaKUMM CPeRbl  ABIAITCA
ycpenHenHbiMM. [IpakTudecku cMmeleHmue BenmmduHbl pH  3aBucur oT
COflep)KaHMA OPraHMYECKOrO BELIeCTBA, TPAHYIOMETPUYECKOTO COCTaBa
H0YB M [pyrux GakTopoB. YKasaHHbIe 3HaYeHM:A caBura pH crpasemmnsbl
O JIETKOCYITIMHMCTBIX II0YB C cofepKaHmeM rymyca 2,5-3%. [Jna
CPeJHECYITIMHUCTBIX ¥ TXKETOCYITIMHUCTBIX II0YB YPOBeHb caBura pH
cHKaeTcst Ha 17-20% wm 21-25% COOTBETCTBEHHO, U HA00OPOT, /s
CyIIeCYAHBIX U I€CYAHBIX [TIOYB YPOBEHb CABUIA IOBbIIAETCA Ha 18 -23% u
24 -26% cOOTBETCTBEHHO. [Ipy NOBBIIIEHHOM COflEp>KaHUM TyMyca Pacxof
ME/IMOPAHTOB BO3PACTAET, TAK KaK T'YMYCOBbIE KUCIOTBI I X COMM 06PasyIoT
[IOCTaTOYHO eMKylo OydepHylo cucteMy. Hamm ObIIO yCTaHOBIEHO, 4TO
M3BECTKOBaHME IIPOBOLMPYET IEPETPYNIMPOBKA ¥ M3MEHEHME IPYIIIOBOTO
1 (QpPaKIVOHHOTO COCTaBa TyMyca - CHIDKEHUe JOMM J1aOVIbHOTO
OpPraHMYEeCKOTO BELIECTBA U POCT OTHOCUTENHBHOTO COREP>KaHUsA BTOPON U
TpeTbell ppakimit [4].

Ilepmop, ¢ cepepmubl 70-x n0 Hadana 90-X TOLOB IIPOIIJIOTO CTO-
JeTUsA XapaKTepU30BaJICA HapalluBaHMEM OODEMOB M3BEeCTKOBAHIUS,
IIPaKTUYECKMM BHE[PEHMEM B CEIbCKOXO3AMCTBEHHOE IIPOMU3BOLCTBO
paspaboraHHbIX I[eHTPOM arpoXMMm4ecKoil ClyXObl peKOMeHJauui u
MeTopuK. B mepBoii monosuHe 80-X TOROB ObUIM JOCTUTHYTHI MAKCHMa/IbHbIE
00beMbl M3BECTKOBAHUA IIPM HAyYHO OOOCHOBAHHBIX HO03aX U CpOKax
BHECEHMSI MeMOPAaHTOB. POCT 06'beMOB M3BECTKOBAHIA U BBIXOJ, Ha HAYYHO
060CHOBaHHBIE HOPMbI IIPUMEHEHVI M3BECTKOBBIX METMOPAHTOB O3B0
¢ cepenuHbl 1970-X TrofoB JOOUTHCS MOMOXUTENBHOTO OaaHca KaabLus B
semenenuy KanmHuHrpagcKoit o6macTi.
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JocturuyTbie 06beMbl M3BECTKOBAHSI TIO3BOIIIN KO BTOPOIT IIOJIOBUHE
BOCBMUJIECATHIX TOJIOB TIPOIIIOTO CTONETUsl 3HAUUTEIBHO COKPATUTD OO
KUC/IBIX I0YB (Tabnmuia).

lMpoyeHmHoe coOep)KaHue KUCIbIX r1o4e

Kucnble noysbl, % oT obuien

Typ o6cnepoBaHusi [oobl o

nnowagmn yroamn
1 1965 — 1969 62,4
2 1970 — 1975 62,9
3 1976 -1981 46,4
4 1982 — 1987 32,3
5 1988 — 1993 26,0
6 1994 — 1998 27,5
7 1999 - 2004 30,5
8 2005 - 2010 34,8
9 2011 - 2017 39,0

OpHako WM3BEeCTKOBAaHHbIE IIOYBBI HE HAXONATCA B PaBHOBECHOM
COCTOAHMM W TIIpUM NpPEeKpaleHUM aHTPOIIOT€HHOTO BO3JENCTBUA Ha-
YyHAIOTCA JerpajanyoHHble mnponeccel. C Havama [JeBSHOCTBIX TOLIOB
paboThl 1O M3BECTKOBAHMIO KUCIABIX IMOYB HPAKTUYECKU IPEKPATUINCD,
M C 9TOrO BpeMeHM I0YBOOOpa3oBaTeIbHbIE MPOLECCHl B OOJBIIMHCTBE
IIOYB CE€/IbCKOXO35AVCTBEHHBIX YIrOAMil NPOXOAWIN IIOf, BIMAHMEM JIMIIb
€CTeCTBEHHBIX (paKTOPOB.

COBOKYITHOCTh €CTECTBEHHBIX (AKTOPOB IMOYBOOOPA3OBaHMUS M Ha-
IpaBeHlle II0YBOOOPA30BATE/NBHBIX IPOLECCOB OOYCIOBIMBAIOT IOK-
KIC/TeHre OOIbIIMHCTBA TI0YB arpodKoCcKucTeM KammHMHIpancKon o6macTu.
Ha ocHOBaHMU [aHHBIX arpoOXMMUYECKOTO OOC/IeOBAHMS IOYB CEbCKO-
XO3AMICTBEHHBIX YTOJAUI, YYacCTKOB JIOKaJIbHOTO arpO3KOJIOTMY€CKOTrO
MOHMTOPMHIA M CTAllMOHAapHBIX OIBITOB HaMIL YCTAHOBJIEHA 3aBUCU-
MOCTb CKOPOCTY IOAKVC/IEHNA IEPHOBO-TIOA30/MNCTBIX IT0YB OT MX I'PAHYIIO-
MeTPUUYECKOTO COCTaBa, COflep>KaHNs OPTAaHNUECKOTO BellleCTBa, MHTEHCHB-
HOCTU CEIbCKOXO3AJICTBEHHOIO JCIIO/Ib30BAHMSA M CTENEHM YB/Ia)KHEHUA.
CpenHAsL MHOTONETHAA CKOPOCTb HOIKUC/IEHNUA [epHOBO-IIO[30/IMCThIX
nous Kanuumurpasckoit obmactn cocrasmser 0,03 eguuuisr pH B rop.
B cymecyaHBIX UM JIETKOCYITIMHMUCTBIX IIONTYTMAPOMOP(HBIX II0YBAX,
PasBUTHIX Ha OecKapOOHATHBIX MaTEPMHCKMX MOPOJAX, TEMIIbI ITOJKIUCIIe-
HuA gocturaror 0,05 eguuni; pH B rog. B cyrmmHUCTBIX MOYBAaX CKOPOCTb
BBIIIle/IAYVBAHMSA OINpefe/AeTCss Ha/IMYueM WIM OTCYTCTBMEM KapOOHAT-
HOTO TOpM30HTA, INYOMHOIN €ro 3ajeraHus, a TakKXe COJEp)KAHMEM
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OpraHmM4ecKoro BerjectBa. Hamm Obuta ycTaHOB/IeHAa OOpaTHas 3aBUCH-
MOCTb CKOPOCTU BBII[eTTaUMBAHMA KalbLiMA OT COflep>KaHuA rymyca [4].
B cpegHeM TeMIbl IOJOKMUCIEHUA CYIJIMHUCTBIX [€PHOBO-IIO[30/IMCTHIX
noys coctasiAT 0,02 epyany pH B rop.

BoiBoabl

Ecmu K msaATOMy Typy arpOXMMMYecKOro o00C/IefjoBaHMs IPOLEHT
KJC/IBIX TI0YB CEIbCKOXO3AMCTBEHHBIX YTOAMI 3a JMCK/IIOYEHNEM PaliOHOB,
HaXONALMXCA B IIpefieflax 3alafiHbIX KOHEYHO-MOPEHHBIX XOJIMMUCTBIX
BO3BBILIEHHOCTE, a Takke Kyplckoil [peBHea/IIOBMA/IbHON pPaBHUHDL,
OBLT TPAKTMYECKM OAMHAKOB, TO B MOCAeRyiolue 25 J/IeT pasindus
CYLIECTBEHHO YBE/IMYUINCh BCIELCTBYE PA3HOI CKOPOCTY 3BOJIIOLIY IIOYB.
CornacHo HammM pacdeTaMm, 0e3 HPUHATH [JO/DKHBIX Mep IO yBeamde-
HII0 00BbeMOB M3BecTKOBaHMA K 2020 rofy NpOLEHT KUC/IBIX IIOYB IIpe-
BbicuT 40%, a Xk 2025 — COCTAaBUT HECKOIbKO MeHee IIOJIOBMHBI OT 06Iel
[UTOLAIM CETbCKOXO3S/ICTBEHHBIX YTOAUIL, PY 3TOM OOJBUIMHCTBO II0YB
pailoHOB 3allafiHbIX KOHEYHO-MOPEHHBIX BO3BBIIIEHHOCTENl M OCHOBHO-
MOPEHHOJl pPaBHMHBI IepefiiyT B TPyHIy CUIbHO- U CPEIHEKMCIbIX.
B mepcnexTyBe NMOBBbINIEHHAA KUCAOTHOCTD IOYB Ha 3HAYUTEIBHON 4YacTH
TEpPUTOPUM pervoHa CTaHeT OCHOBHBIM (aKTOPOM, PE3KO CHIDKAIO-
IIYM OKYIIaeMOCTb KaIlUTAJIOB/IOKEHUII B 3eMjlefieNiie ¥ JTUMUTUPYIOLUM
YPOXXalTHOCTDb CETbCKOXO3AMCTBEHHBIX KY/IbTYp, KadecTBO YypoXKasd M B
KOHEYHOM 1uTOre 9 PEeKTHBHOCTD CENMbCKOX03SIICTBEHHOTO IIPOM3BOJCTBA.
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PernonanpHbie 0CO0eHHOCTHU pacnpocTpaHenus ¢pocdopa
B moyBax KanmHMHIrpaackoii o6mactu

Pvimapenxo [I.A., Ilanacunu B.J., Apmemves A.A., Buxman M.J.
OI'BY «IJAC «Kanununepaockuti», 2. Kanununepao

IIpu800AMCS pe3ynvmanmul MHO20/IEMHUX UCCTIE008AHUTLL COOePHaAHUE
8471068020 U NO0BUNHO20 pocopa 6 nousax Kanununepaockoii
obnacmu. V3yuenvt 3axonomepHocmu pacnpedeneHust pocopa
6 Npopusie pasHvIX MUNOE NOUS, PACCHUMAHDI KOIPPULLeH DL

nouseHHol OupdepeHyuauu, ycmaHosneHvl cooepicanus pocpopa 6

nou8000pasyoUsUX NOPooax, 0aH NpozHo3 codeprcanus pochopa
8 NOUBAX PASTUUHBIX CeNbX03y200uti Kanununepadckoti o6nacmu.

BBenenmne

B cuny ocobeHHOCTelI TOYBEHHO-K/IMMATUYECKUX YCIOBMIT U JipeBHeIl
3eMJIefe/IbYeCKOlT KY/IbTYPbl 0COOYI0 aKTYaIbHOCTD IIPECTAB/IAIOT BOIPOCHL
COflep)KaHMA M paclpefeNieHns HOABIDKHBIX ¢opMm docdopa B mousax
arponanpuradTos KammuuHrpanckoi oomactu. Iy u3ydeHns sTHX BOIIPOCOB
C MOMEHTa OpraHM3alVM arpoOXMMUYECKON CIy>KObl ObUIM IpPOBEHEHBI
MacIITabHbIe NCCIeOBaHM A, BKIIOYAOIINeE IEBATh TYPOB arpOXUMUYECKOTO
006C/IefoBaHNA [T0YB BCEX BUIOB CE/IbCKOXO03sMICTBEHHBIX YTOAMIA, IINPOKYIO
CETb IOJIEBBIX OIBITOB C PA3MYHBIMU KY/IBTYPaMIL.

OO0BEKThI I METOMBI

OObeKTOM MCCIeOBaHNsl SIB/IS/INCH TTOYBBI CEMTbCKOXO3S/CTBEHHBIX
yropuii perrosa. VccnenoBaHus 0XBaTVWIM BCe TUIIBL M PA3HOBMHOCTY TIOYB,
pasInyarolecs 110 IPaHy/IOMeTPIYECKOMY COCTaBY, CTeIIeH!U KUCIOTHOCTH,
COJIepP>KaHIIO IyMYyCa 11 [PYTMM arpOXMMIYeCKIM IOKasaTesiM. VccenoBaHo
CBBIIlE OFHOTO MIJUIMOHA CMeLIAaHHBIX 00pasuoB. [l m3ydeHus pac-
npepienenyst pochopa B MOYBeHHOM Ipodusie ObIIO 3am0XKeHo okKomo 400
paspe3oB. Ot6op ob6pasioB mpoBopguacs cormacHo tpebosanusm [OCT
28168-89, comepxaHue MOABIKHOTO Gocdopa onpenernanocs no Kupcanosy.
OcrasbHble arpoxXMMuyYecKye IOKasaTeyu ONpefe/is/INCh 110 CTaHIAPTHBIM,
MIPUHSTBHIM B arpOXMMUIYECKOI CITy)6Oe TOCTUPOBAHHBIM METOMKAM.

Pesynbprarsl 1 06CyxKIeHMe

YcraHOB/IeHO, 4TO cofiep>kanue ¢ocdopa B MOCTIUTOTEHHBIX MTOYBAX
ompefieNisieTCsl IVIABHBIM 00pasoM TIPaHY/IOMETPUYECKMM M MUHepa-
JIOTMYECKUM COCTAaBOM II0YBOOOpAsyIOIMX IIOPOf, a paclpefiesieHue
97IeMeHTa B IIOYBEHHOM IIpOQuIe — HallpaB/leH)eM II04B000Opa3oBaTeIbHbIX
nporeccoB. Ilo comepxanuio BamoBoro ¢ocdopa Bce moIBOOOpasyroLye
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[IOPOZIbI MOXKHO YCTIOBHO pasfennTb Ha TpU TIPYINbL. B IepByio rpymiy
BXO[SIT OT/IOXKEHVsI OCHOBHOIT (JJOHHOTI) M KOHEYHOI MOPEH, OTIMYAIOIIN-
ecsi OTHOCKUTETbHO MOHVDKEHHBIM cofepxaHmeM ¢ocdopa (0,04 - 0,05%).
B ary e rpynmy nomajaioT O3epHO-JIeHMKOBBIE U [pPeBHEA IIIOBMAIIb-
Hble TeCK. BO BTOpYIO Tpymmy BXOIST HMPOXYKTBHI [IEPEOTIOKEHUsS Jef-
HIKOBBIMM BOFAMM TOHKOAMCIIEPCHOTO MaTepuaaa MopeHbl. OHU MMEIOT
HOBBIIIEHHOe comepxanne docdaros (0,12 -0,14%) BCrencTBMe BBICOKOI
a/ICOPOLIMOHHOI CIIOCOOHOCTY WMINCTON (pakiuy. Tperbs rpymma npen-
CTaB/leHa oOpraHoreHHbIMM nopopamu. Copepkanme ¢ocdopa B TOpdax
(0,20 +£0,04%) B 3HAYNTENBHOI CTETIEHY 3aBUCUT OT OOTaHMYECKOIO COCTABA,
30/IBHOCTI Vi CTEIIEHV PA3TIOXKEHSL.

Pacripenenenne ¢ocopa B mHOUBeHHOM Ipodume OmIpenensieTcs
HM3KOJI TMOABIDKHOCTBIO (ocdaToB B BecbMa LIMPOKOM pAmamazoHe pH
u Eh, a Take cpopcTBOM 37eMeHTa K OpraHMYecKoMy BelnecTBy. ITpum
MUHepaausauuy U ryMudukanum geTpura dactb ocdopa MOITOLIALTCSI
IIOYBEHHON MMKPOQIOPOIL, 4YacTb NEPEXOAUT B MUHEPANIbHYI (GOopMy
(H.PO+ wmu npu Beicokux sHadeHusx pH HPO.*), xoTopass B Kuc/ol
Cpefie CBSI3BIBACTCA C IMOMYTOPHBIMM OKCMIAMM, a B HEWTPa/JbHON Cpefie —
C KaTMOHaMM KajabliusA ¢ 0OpasoBaHMEM MaJOPACTBOPUMBIX COEIVHEHUIL.
OmpepeneHHblil BKIa[ B MMMOOWIM3AIMIO HeopraHmdeckux ¢ocdaros
BHOCKUT QU3MKO-XMMMYECKas afcopOLus Ha MOBEPXHOCTU ITONOXKUTENBHO
3apsDKEHHBIX KOIOMAHBIX 4dacTnl. YacTb docdopa ocTaeTcst CBSI3aHHOI
C OpraHMYeCKVM BelleCTBOM B (opMe TYMUHOBBIX U (YIbBOKKCIOT, a
TAaK>Ke VX TeTEePONOISPHBIX 1 KOMIUIEKCHO-TeTEPONOMAPHBIX coreil. BrHoc
¢docdaroB 3a mpepensl MOYBEHHOro npo¢wis HesHaunteneH. CornacHo
HAIIVM MHOTOJIETHVIM VCCIE[OBaHUAM, CPEIHEr00BOI BbIHOC docdopa us
TyMYCOBO-aKKYMY/ISITUBHBIX TOPM3OHTOB IIOYB arpO9KOCHUCTEM COCTAaBJIsIET
5 kxr P>Os c rexTapa.

Ha6mogaeTcst oTpuLaTeIbHas KOPPeALMs MEeX/Y BaJOBBIM COIEpKa-
HHUeM opraHmdeckoro BemectBa u ¢ocdopa. Koadduument o6monoru-
YeCKOTr0 HaKoIIeHus BanoBbix ¢ocdaroB cocrasmser 0,66-0,93, mpn
3TOM B IIOYBAX JIETKOTO I'PaHY/JIOMETPUYECKOrO COCTaBa OH BbIlIe. Takum
00pa3oM, OCHOBHOII cTaTbell pacxofa ¢GocdaToB sABIACTCA OTIYXKJCHNE
Cc ypokaeM. Murpanus ¢ HUCXOAIIMMM IIOTOKAaMM IIOYBEHHBIX pac-
TBOPOB WUIpaeT MOFYMHEHHYIO POJIb, TaK KaK He OOHAPYXMBAeTCsl Mak-
cumyM cofiepkanuss P;Os HM B IIOAIIaXOTHOM, HM B WUIIOBMAIbHOM
ropusonrax. Kosaddurment wumoBnansaoct PoOs M B MaxOTHBIX, U
B ITOYBAX ITOJ] JIECHBIMM GJIOT€O0I[eHO3aMII MEHbIIIe eUHUIIBL.

IToYBBI CEHOKOCOB U TMACTOMII 3aHMMAIOT IIPOMEXYTOUHOE TTOTIOXKEHIE.
MaxkcumanbHas KOHIeHTpalys Bamosoro PoOs HabmofaeTcst B JepHUHE,

266



OfIHAKO 3HadeHus1 KodpduimeHTa OMONTOIMYECKOTO HAKOIUIEHMs HIDKe,
4eM B JIECHOJI TOACTIIKe. B ropusonTe Al k03¢ duimeHT 610/10rn4ecKoro
HaKOIUIeHMs1 BapbupyeT B mpepenax 1,0-1,3. Takum o6pasom, B IodyBax
JTyTONMacTONMIIHBIX YTOAMIT HAbII0ae TCsI 61I0reHHAs aKKyMY/LALst GocdaToB.

Pacnipenenenne BamoBoro ¢ocdopa B mpoduie 1epHOBO-ITEEBBIX TOYB
HECKOIbKO OT/IMYAeTCsl OT [ePHOBO-NOA30/MUCThIX. CpenHee 3HadeHue
ko3 Puimenta Omonormyeckoro HaxkorteHus P:Os B JiepHOBO-T/IEEBBIX
noyBax cocraBiusier 0,83, koadduumenta wutoBnanbHoctn - 1,13
TakuMm 00pasoMm, B CpefHEM MJsl JI€PHOBO-ITIEEBBIX IIOYB XapaKTEPHO
c1abo BBIPRKEHHOE 9JII0BMAJIBHO-WIIIOBUAIBHOE pacpereneHue ¢oc-
¢daroB. KoHTpacTHOCTD paclipefie/ieHVs] YCUIMBAETCs B MOYBAX, cHOpMM-
POBAaBIIMXCA Ha JBYWICHHBIX OTJIOKEHMAX C OOJIErYeHHBIM IO TpaHyIo-
METPUYECKOMY COCTAaBY BBIIIE/IOUEHHBIM KPOIOIIMM HAHOCOM U TSDKENIO-
CYIIMHMUCTOM WM IJIMHUCTOM KapOOHATHONM IOACTU/IAONIEN IIOPOJOIL.
B Takmx mouBax HeopraHmdyeckme ¢Qocdarsl MOTyT MUTPUPOBATH B
dopme corelt 3aKMCHOTO >Kelesa M MapraHija Jo KapboHaTHOro Gapbepa,
rne duxcupyorca B ¢popme CaHPO402H:O mmm 6omee 0ocHOBHBIX oc-
¢daros kampuys. B chopmupoBaBmIMXCs Ha JMTONOTMYECKU OfHOPOJHBIX
IIOPOfiaX [epHOBO-IJIeeBbIX IIOYBaX paclpefeneHne Bajnosoro P.Os mpu-
O/mIDKaeTcst K pABHOMEPHOMY.

Pacnipenenenne BanoBbix (ocdaToB B mpoduse auTOBUATbHBIX IIOYB
He TOJYMHSIETCS YeTKUM 3aKOHOMEPHOCTSIM BCJIEACTBIE HAIOXKEHUS IIPO-
1]eCCOB TUJIPOTEHHOI aKKyMY/IALMM U JIMTOJIOTMYECKOl HEOJHOPOSHOCTI
aJUTIOBMA/IBHBIX OT/IOXKeHUi. B ocylraeMbpIx TOpQsHBIX ITOYBax HaOmIoOfa-
eTCsl IBa MaKCMMyMa KOHIleHTpauuy BanoBoro P»Os — B BepxHeM, IOf-
BeprarwleMcs MHTEHCHBHO MUHEPaIU3alyy TOPU30HTe U B MOACTHUIAIO-
el Topofie.

CpenHeB3BellleHHOE COfep)KaHMe HOJBIDKHBIX (ochaToB B I'yMyCOBO-
aKKYMY/IATUBHBIX TOPU3OHTAaX IOYB CeIbCKOXO3sMICTBEeHHBbIX yropmit Ka-
nuHuHrpazgcKkoi oomactu Ha 01.01.2012 r. cocrasmsier 117 mr/kr. ITo Bupmam
Ce/IbCKOXO3sICTBEHHBIX YTOUII MaKCUMaIbHOE COAep)KaHMe MOBIYKHOTO
P,Os oTmeuaerca Ha mamHe — 133 MI/KI, MMHMMAaIbHOE — Ha CEHOKOCAX —
93 mr/kr. ObecriedeHHOCTD MOABIDKHBIM P>Os TMOYB macTOuIy B CpemHeM
HECKOJIbKO BbIllle, 4eM CEeHOKOCOB. CpelHeB3BellleHHOe COfiep>KaHue I10-
nBkHOrO P>Os cocraBmsier 102 MI/Kr. 9TO 0OBACHIETCS C OFHON CTOPOHBI
6onpuimM  06beMOM IpuMeHeHMss (HOChHOPHBIX YHOOpeHuit, ¢ ApPyroit
CTOPOHBI HM3KOJ MUTPALIVIOHHOI CIIOCOOHOCTDBIO BpocdaToB.

Pacopenenenne mnopBmwkHbIX ¢ocdaroB B mpodune HepHOBO-IIOL-
30/IMCTBIX OKY/IBTYPEHHBIX IIOYB XapakTepusyeTcsi obeqHeHMeM Ipoduis,
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OCOOCHHO IIaXOTHBIX rOopu30HTOB. CHIDKEHMe COfiep>KaHUsA IOf|BYDKHBIX
¢docdaToB B ryMycOBBIX IOPM3OHTaX OKY/IBTYPEHHBIX IIOYB MOXXET ObITh
BBI3BAHO aKTVBHOJ MMMOOMIN3aIeil pacTeHNAMN ¥ MUKPOOPraHU3MaMu
[1].

B OO/NBIIMHCTBE OKYIBTYPEHHBIX [EPHOBO-IIOf30IMCTBIX IIOYB CO-
HepXaHue HOABIDKHOrO P>Os B IOANIaXOTHOM TOPM3OHTE IIPEBBINIAET €ro
cofep)XaHye B ropusoHTe Al. 3HaueHVUS K03 UIMEHTa OMOIOTMIeCKOro
HAaKOIUTeHMsI IMOABIDKHBIX ¢ocdaroB Bappupylor B mpepenax 0,52 - 0,76,
IIPY 5TOM OHY BO3PAcCTalOT C YTsDKe/IeHMeM IPaHy/IOMeTPUYeCcKOro COCTaBa.
OTuyeTMBO BbIPQKEHHDINI WUIIOBUAIbHBI MaKCUMYM COJlep>KaHMs II0-
IBIDKHBIX (hocaToB MPOCIEKUBACTCS TONIBKO B TSDKE/BIX II0YBAX, CPeIHee
3HaveHye KoapuipeHTa WUTIOBMAIBHOCTI COCTaBIsAeT 1,25. IT0 mpupaer
0cOOYI0 aKTyaJbHOCTb pa3pabOTKe INpMEMOB C ILeJbI0 BOBJIEYEHNS BO
BTOPUYHBIN 060pOT 3amacos Gpocdopa U3 MOAIAXOTHOTO FTOPU3OHTA.

Pacripenienenne nopBIKHbIX (ochartoB B mpodusie [epHOBO-ITEEBBIX
OKY/IBTYPEHHBIX IIOYB XapaKTepU3yeTCs YeTKO BBIPKEHHBIM MUHUMYMOM
B ropusoHTe Al ¥ C1ab0 BBIP@KEHHBIM MaKCUMYMOM B IOATYMYCOBOM
rOpM30HTe. AJUTIOBMAJIbHBIE [IOYBBI XapaKTEPU3YIOTCS BBIPaXKEHHOI Omo-
TeHHOJ aKKyMy/ALyell HOfBIDKHBIX (ocdaroB B ropusoHTe Al U IIO-
CTENleHHBIM CHIDKeHMeM cofepxanus P.Os ¢ raybusoil. B ocymraembix
TOPQAHBIX HU3MHHBIX II0YBaX B OPraHOTEHHOM C/I0€ MaKCUMaJIbHOe
cofiep)kaHme HMOABIDKHBIX (pocdaToB HaOMIOZAETCsI B MHTEHCUBHO MIUHEpa-
JIU3YIOIEMCsI BEpXHEM a9pUpPyeMOM TOPU3OHTe.

Tepputopusa permoHa XapaKTepusyeTCs 3HAYMTEIbHON HEOTHOPOJ-
HOCTBIO TI0 COfiep>KaHUI0 IOABIDKHOrO pocdopa B MaxoTHOM (TyMycoBO-
aKKyMY/IATUBHOM) TOpPM3OHTe IIOYB arpoakocucreM. CeBepo-3amajHble
paitonbl KanuHMHIpazckoit 067acTi OTAMYAIOTCS HECKOIBKO IIOBBILIEH-
HBIM COJep>KaHIeM MOABIDKHBIX (ocdaroB BCrencTBUe OCOOEHHOCTEN
JINTOJIOTO-MUHEPATIOIMIECKOr0 COCTaBa I0YBOOOpasylomux mopop. OT-
HOCHUTENbHO oboraiieHbl MOABIDKHBIM P2Os moussl Ha Tepputopun Iyces-
CKOIl [IpeBHEO3epHOIl BIAAMHBI, Tfe IMPeoOIafaloT IIOYBBI  TSDKEIOrO
IPaHY/IOMETPUYECKOTO COCTaBa, CHOPMUPOBABIINECS Ha KapOOHATHBIX
nopogax. CeBepo-BOCTOUHAsI 4YacTb OOMACTY OTAMYAETCS MOHVKEHHBIM
copep>kanmeM TnoABIpKHOrO P>Os. B 1oxHOI 4yacTu obmacTu copepskaHue
HOJBIDKHBIX (pocdaToB yObIBaeT IpU ABVKEHNN C 3aIlafia Ha BOCTOK.

VccnepoBaHusa moKasanm, YTO 3a IIOTYBEKOBOI IIEPUOJ B COAepXKaHNUM
nozBykHOro P2Os Ha Tepputopun KanmuHunrpazgckoi o6mactu npociexu-
BAeTCs OIpefie/IeHHAs! 3aKOHOMEPHOCTD. [IHAMMKa COTep>KaHMsI IOIBIDK-
HbIX (ochaToB B IMMOYBAX CENbCKOXO3SNICTBEHHBIX YTOAMII TECHO KOp-
penupyer ¢ ypoBHeM IpuMeHeHusa ¢ocdopcofepKanx yroopeHnit.
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Beimensietcss Tpu Iepropa: MOEbeM, CTabuUnIM3alys ¥ mafeHne. B mepBarit
mepuon (1965 - 1980 rr.) B cpefHeM MPUMEHsSIOCh 28 KT 11.B./Ta, BO BTOPOIL
mepuop ( 1981 - 1991 rr.) - 52 kr 4.B./ra, B Tpetuit mepuox (1992 - 2016 rr.) —
3 Kr f.B./Ta.

ITpy coxpaHeHMM COBPEMEHHOTO YPOBH:A IIpMMEHEHUA CPeNCTB
XMMU3ALUM 3eMIefienus B OmpKailinme JAecATUIeTUS TEeMIIbl CHIDKEHMNs
cofepyKaHys MOABIDKHBIX docdaTo 6ynyT yckoparbea. K 2030 romy mo
HalllMM IIPOTHO3aM CpefiHee COfiepyKaHue HOJBVDKHBIX (ocdaToB B II0YBAX
CEbCKOXO03AMCTBEHHbIX yroauit coctaButT 100 - 103 MI/KT, Ipy 3TOM TE€MIIBI
CHIDKEHVSI Ha IalrHe Oy[yT BbIle, YeM Ha CEHOKOCAX M MacTOMIaXx.

B coBpeMeHHBIX 3KOHOMUYECKUX YCIOBUAX B COCTaBe MepONPUATHIL
[0 perymMpoBaHuio (ocaTHOrO pexyma I0YB CeNbCKOXO3AMCTBEHHBIX
yropuii 1enecoo0pasHo IpOBefieHre MEPONPUATUI 0 CTUMYIMPOBAHMIO
6MOTOrMYeCKOl aKTUBHOCTH TOUBbL. Cpefiu HUX — BHECEHUE OPraHMYeCKUX
yBoOpeHus, M3BeCTKOBaHME KUCIBIX IOYB, BO3Je/NbIBaHME CHJiepalbHBIX
KY/JIBTYP, pPacTBOPSIOLINX IIOYBEeHHbIe (ocdarsl, IMPOKOe IpUMeHeHNe
MHOTOJIETHMX TpaB B ceBoobOoporax [2]. B ycmoBusax KammuHunrpapckoit
0071acTV aKTyaJbHO BHeJpeHNUe IIPENIOKEHHON HaMM TEeXHOIOIMM
peyTmausaumuy 37AeMEeHTOB MUHEPA/JbHOIO IUTAHUA M3 IOJIAXOTHOTO
TOPM3O0HTA.

Jlumepamypa
1. [eypxen, A.X. buoreoxumus / A.X. llleymxen. — Maiikom, 2003. - 1028 c.

2. Yymauenko, JL.H. ®ocdop u BocmpoussopcTBo Iropopopusa mouys / VI.H.
Yymauenko, b.A. Cymenuna // Arpoxummdeckuii BecTHuK. — 2001. - Ne 1. - C. 28 - 31.
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3sy4eHne NpoCTPAHCTBEHHON HEOJHOPOSHOCTH M CE30HHOI
AVHAMUKY IOYBEHHBIX CBOJICTB [I/Is OLleHKM arpoOXMMuIecKux
¥ NOYBEHHO-3KO/IOTMYECKUX PUCKOB BBIPAIIVBAHUA
cou KynbrypHoii (Glycine max) Ha THIMYHBIX YePHO3EMAX
B KpacHogapckoMm Kpae

Posos C.IO., Kymysoea H./I., bonviuesa T.H.

MTI'Y umenu M.B. Jlomornocosa, pakynvmem no46o6edeHUs,
Kageopa azpoxumuu u 6UOXUMUU pacteHUT]

OueHKa 61UTHUL NOUBEHHO-IKOTI02UHECKUX YCTIO8ULL HA Y POscati-
HOCMb cOU nposedeHa nymem CONOCMABNEHUS HeOOHOPOOHOCMell NPo-
CMPAHCMBEHHBIX U OUHAMUYECKUX XAPAKMEPUCUK NOUE C
OUHAMUKOTL PeHONI02UUECKUX NPUSHAKOE PASBUIMUST COU NO OCHOBHBIM
Pasam eecemayuu U ¢ UMO208bLIMU NAPAMEMPAMU YPOIATIHOCMU HA
16 knrouesvix yuacmkax. Ilokasaro, umo pasHoobpasue nouseHHo-
9KO/I02UHECKUX YCTI06ULL NPOU3BOOCINBA COU 6 UCCTIE0YEeMOM PecuoHe
80 MHO20M ONPedessTIom NAMHUCINOCMY U HEOOHOPOOHOCMb YCTI068ULL,
BAUANUUX HA YPOAHATE — NAMHUCOCMY (KOHMAZUO3HOCD)
pacnpocmpaneHust COpHOL PacmumenvHOCMU, HeOOHOPOOHOCND
pacnpocmpaneHus 6 npedenax omoenvHvIX NoLell MaKpo- u
MUKPOITIEMEHM 068 MUHEPATIbHO20 NUMAHUS PACHeHULl, pa3Hoobpasue
YCOBULL YBNANCHEHUS, NTIOMHOCINU U CMPYKMYPHBIX 0COOeHHOCM el
nous. Ilonyuena 6eposmMHOCMHAS OUeHKA YPOBHEL NOUEEHHO-
IKONO2UHECKUX U AZPOXUMUUECKUX PUCKOS NPU 6030€bi6AHUL COU HA
ueprosémax Kpacnooapckozo kpas.

Baxnermmymu ¢akropamy, OnpefensoluMI YPOXKaHOCTb CeTbCKO-
XO3SMICTBEHHBIX KYIbTYpP, ABJIAETCA NPOCTPAHCTBEHHAsA HEOZHOPOLHOCTD
[TOYBEHHBIX CBOVICTB 1 UX ce30HHas fuHamuka (OPpupgmany, Cronbosoii, 1973,
IOmutpues, 1983, Ilepenennua, Pakosckmit, 1990, lenn, Canumrapeesa, 1997,
CamconoBa, 1999, ®pun, 2002). KoMmiekcHoe BAMAHUE IIPOCTPAHCTBEH-
HOJI HEOJHOPOJHOCTM I CE30HHON [VHAMMUKM IIOYBEHHBIX CBOJICTB
YEpHO3€MOB Ha YPO>KailHOCTb Ha YPOBHE OTHE/NIbHOIO IPOM3BOJCTBEHHOIO
[O/IsI M3Y4eHO HeJOCTAaTOYHO, 1 IpuobperaeT ocoboe 3BydaHue B CO-
BpeMeHHBIIl IIepuoj AaKTMBHOIO BHEpEHMA B CTENHON 30He HOBBIX
BBICOKOIIPO/IYKTUMBHBIX KY/IbTYD, MNPENbABIAKIMX K CBOJCTBAM IIOYB
OT/IMYHBIE OT 3€PHOBBIX KY/IbTYp TPeOOBaHMSL.

B paboTe mpencTaBleHbl Pe3yIbTaThl M3YYCHUS IPOCTPAHCTBEHHON
HEOJHOPOSHOCTY W CE30HHOI JUMHAMMKM OCHOBHBIX IIOYBEHHBIX U
arpoXMMMYECKUX CBOJCTB IIPefKaBKAa3CKUX 4YE€PHO3eMOB Ha YPOBHE OT-
IeNbHOTO IPOM3BOACTBEHHOIO IOJIA, a TAaKXKe BIMAHNA HEOLHOPOZHOCTU
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IIOYBEHHBIX CBOJCTB, Ha pPOCT U ypoxaiHocTs cou (Glycine max).
[ToryyeHa BepOSITHOCTHAs OLIEHKA YPOBHEN HMOYBEHHO-SKOMOTMYECKNX U
arpOXMMUYECKIX PUCKOB IIPY BO3MIE/TBIBAHNIL COY JI/IST pETMOHA.

VccnenoBaHus IpOBOAVIINCH Ha YETBIPEX TeCTOBBIX NO/AX B KopeHoB-
ckom paitone Kpacnomapckoro kpasi (~400 ra), rme ObuiM BBIOpaHBI
16 xmoueBpix yuactkoB (KY) Taxum o6pasoM, 4TOOBI KaK MOXKHO IIOJHee
OXapaKTepu3oBaTh pasHOOOpasye MOYBEHHO-TAHAUIA(THBIX YCIOBUI KaXK-
JOTO TIOJIA: Ha BOZIOpa3fieNaX, Ha CK/IOHAX, B MpefieflaX OTKPBITHIX U 3aMK-
HYTBIX femnpeccuit. Kpome TOro, mpoBOAMNNCH MCCTEAOBaHMA IOYB IIO
TOYKaM OIIPOOOBaHMA IIO PETY/APHOI CeTKe, 3aJI0KEHHOI C 4YacTOTOl,
3aBMCALENl OT HEOJHOPOJHOCTENl IOYBEHHO-JIAHAUIA(THBIX —YCIOBMIL
KOHKPETHOTO TONA. Bo Bcex TOYKax MpOBOAMINM [AETa/bHOE OIMCAHIE
IIOYBEHHOr0 IHpodwIs, B OTOOpaHHBIX o0Opasiax IO04YB OIpelesLilin
BJI&KHOCTB, INIOTHOCTD, TYMYC, pH BOIHOI BBITSDKKH, COflep>KaHIIe 9/IeMEHTOB
MUHEpPATbHOIO NNUTAHUSA PACTEHNUN B TPeX TOPU3OHTAX — IIAXOTHOM ApD,
[IOAITTAXOTHOM YIZIOTHEHHOM Apd, rymycoBoMm A.

Ha x/m04eBBIX yYacTKaX Taroke IIPOBOAVUIM MCCIEOBAHNA [UHAMIU-
K/ TIOYBEHHO-aTPOXVMMUYECKUX CBOJCTB B TeYeHME BeTreTAI[IOHHOTO
ce3oHa 1 (eHONOrMYecKue HabMIone s 3a PasBUTIEM COM IO K/TIOUEBBIM
¢dasam pasButysa. HabmiomeHus mpoBOmmIM 1o CAefyOINM Oyomerpu-
YeCKUM TI0Ka3aTesAIM: KOJMYeCTBO, BBICOTA M BeC pacTeHUIl, KOMMIeCTBO
OOKOBBIX I00OEroB, KO/MMYECTBO U BeC JIMCTbEB, IUIOWIAb JIMCTOBOI
IIOBEPXHOCTY, KOMMYECTBO ¥ Bec 6000B U 38peH, rycrora M ITyOMHa
pacipocTpaHeHNss KOPHEBOIl CUCTeMbl, KOpHeBble KIyOeHbKU. Ypoykaii-
HOCTD OIPefe/IAIach pacyeTHO-aHATUTUIECKIMY METOJAMIL.

Arpoxumudeckue m1ab0paTOpHbIE NCCIEJOBAHSI BBIIIOTHEHBI CTAH/ APT-
HBIMJ METOAMIL.

ITpeobnafamiye IOYBBI MCCIENYEMBIX OODBEKTOB IIPENCTaBIEHBI
YepHO3éMaMM TUNNYHBIMU OOBIYHBIMM, KApOOHATHBIMU U IIYOOKO
BCKUIAMIIMMI CBEPXMOIIHBIMY, MeCTaMM — CTab0 3POJUPOBAHHBIMU I
cnabomedpmupoBanHpiMu. OTMedeHa dYacTas BCTPEYaeMOCTb JIYTOBATO-
YepHO3eMHBIX 1I04B. JleTaspHble Kaprorpaduyeckyue MCCIeLOBaHUA
MOYBEHHOTO IOKpOBa IIOJNIell IOKasalM, YTO HEOJHOPOTHOCTb IIOYBEH-
HOTO TIOKpOBa BBICOKA. MHOTIUMeE KOHTYPBI IpeNCTaB/IeHbl CIOKHBIMU
IBYX- ¥ TPeXWIEHHbIMM KOMOMHALIMAMY, BBIEAIIMMICA B MacuiTabe
1:10000, 9TO TOBOPUT O BHYTPEHHEN HEOTHOPONHOCTU BBIJLEIEHHBIX
IIOYBEHHBIX KOHTYPOB.

[1st Kaxxoro mmapameTpa OblI COCTaB/IEHbI KAPTOTPaMMBbl pacIpefere-
HIUA €r0 3HAUeHMIT 110 TePPUTOPUY OT/AEIbHBIX IIPOU3BOACTBEHHBIX MOIEN
U TIPOBENEH aHalM3 COOTBETCTBUSA IPOCTPAHCTBEHHOTO pacIIpeie/eHNs
3TUX [IAPAMETPOB KaK MEX/Y CO00I1, TaK 11 ¢ KOHTYPaMM IOYBEHHOI KapThl.
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MomHOCTh T'YMYCOBOTO TOPU30HTa A JCC/IefOBAaHHBIX YepHO3EMOB
COCTaBJIsIET OKOJIO 95 cM npu BapbuposaHum ot 72 1o 110 cm. IToBcemecTHO
OTMeYaeTcsi HajM4Me YIUIOTHEHHOro ropmsoHrta Apd ¢ mnpusHakamm
CIUTU3ALMM C BapbUpoBaHMeM ero momHoctu oT 4 pgo 17 cm. Ilouswl
JICC/IEIOBAHHBIX IOJIEMl B II€JIOM OT/IMYAIOTCA OTHOCUTEIBHO BBICOKMMU
BeIMYMHAMMI IJIOTHOCTH - OT 1,3 10 1,5 1/ em?. TTommaxoTHbII1 «YIIJIOTHEHHBII»
TOPM3OHT B a0OCOMIOTHBIX BeMYMHAX VMeeT B L[eJIoM OM3Kue 3HadeHUs
IIOTHOCTU. IyMycOBbINI TOPU3OHT A MMeeT CpefjHMe 3HaueHMs NJIOTHOCTHU
ot 1,25 o 1,4 r/c™M?.

Crpykrypa ropusoHta Ap g OONBLUIMHCTBA TOYeK OOCIeMOBaHMSA
IIIBIOUCTAs, O4YeHb IIPOYHAs, C TPYHAOM pasfenseTcsi Ha IMPU3MOBUIHO-
KOMKOBaTble OTHENbHOCTH, IIOPUCTOCTh KpaliHe HM3Kas, TOPU3OHT pas-
OUT BepTUKaAbHBIMM TpeIMHAMU Ha NpUsMOBUjHble O6710Ku. CTpyKTypa
ropuzonta Apd - IIBIOMCTO-KOMKOBAaTO-OpexoBaTasi C XOpOUIO BbI-
paXeHHBIMY pebpaMy CTPYKTYPHBIX OTHEIbHOCTEN, TOHKOI TOPU3OHTAIIb-
HOII TPEIMHOBATOCTHIO.

YcnoBusi BIaroob6ecriedeHHOCTI COM BO MHOTOM CBSI3aHbI HANIPSIMYIO C
penbedom. TI0UBBI [peHNPYeMBIX ITOHVDKEHWIT OTINYAIOTCSA MOBBIIICHHBIM
YBIOKHEHMEM B Hadajle BETETALVIOHHOTO IIE€PUOLA, VM IIOHVDKEHHBIM —
B ero KoHIie. ITouBbl €1ab0 JPEHMPOBAHHBIX ITOHIDKEHWUIT COXPAHSIOT
IOBBILNIEHHOE YB/Ia)KHEHME 110 CPABHEHMIO C JPYTMMI y4yacTKaMy B T€UYEHNE
BCEro BereTalIOHHOTO ce3oHa. IIpuymHON Takoro pacmpefeneHus BIIArw,
BEPOATHEE BCETO, CTY>KAT YIJIOTHEHHbIE IOYBEHHbIE TOPM30HTHI, HAa TPAHNUIIE
KOTOPBIX (POPMUPYETCH JIaTepa/lbHBII CTOK M 3aCTalBaeTCA Bjlara B IepUOJibl
JIMBHEI M1V CHeTOTAsHUA.

OTMedeHO, YTO B 3aCyUUIMBBIN TIE€PUOJ, YYaCTKM C HOHVKEHHOI
BJIA)KHOCTbIO IIaXOTHBIX TOPM3OHTOB Ha IIONAX XOPOIIO COBIAJAIOT IIO
KOH(urypaumm ¢ ydYacTKaMy, MMEIOIMMM HaubOIbUIYI0 IUIOTHOCTD
MaXOTHBIX U IIOATIaXOTHBIX TOPU30HTOB.

VlccnemoBaHme NIPOCTPAaHCTBEHHOTO paclipefieienus 3HadeHuit pH
BOJIHOI BBITSDKKM IIaXOTHBIX IOPM3OHTOB B LI€JIOM IO IIOIAM IIOKa3aslu,
yro BenurHa pH B Bappupyer B He6GONBIIOM MHTepBane OT 6,8 10 7,7
IIpM HEKOTOPOM YBeNMYEHUM B IOANAXOTHBIX TOPM3OHTAX MO 7,5-8,2.
YKkazaHHbIe BeTMYMHBI 0OYC/IOB/IEHbI BBICOKUM COfiep)KaHMeM KapOOHaToB
KanbIyus ¥ CO3JAl0T YCIOBUA BBICOKON cTemeHu HacbimeHHocty IIITK
IPEVMYIECTBEHHO KaJIbL[VIEM.

CopeprkaHue TyMyca B IIaXOTHBIX TOPU30HTaX BapbUpyeT B MHTepBalax
oT 2,6 fo 3,7 % npu cpegHeM 3HaYeHNUM B 3,04%.

B 1memoM MOYBBI MCCIAENOBAaHHBIX IIO/NENl B MOCTATOYHONM CTENEeHN
obecriedeHbl mocTynHbIMU GopMamu dochopa ¥ IOZBIDKHOIO Kalus
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(comepxaHme XapakTepuayeTcsi KaK CpefHee M HoBbllIeHHOe). He 6bI10
YCTaHOBJICHO [OCTOBEPHOM CBA3M MeX/Jy IPOCTPAHCTBEHHBIM Bapbl-
poBaHIEM COfep)KaHMsI MaKpO3TIeMEHTOB MUHEPAJIbHOTO IMTAHUS pacTe-
HUII U BapuabelbHOCTBIO YPOXKANHOCTM COM. Pe3ynbraThl BM3ya/lbHBIX
HaONIOfleHNII 32 POCTOM COM Ha TECTOBBIX IONAX He OOHAPYXIIN
IPU3HAKOB JeULUTA HM /IS OFHOTO U3 MCCIeAyeMBIX MUKPOI/IEMEHTOB
MMHepajbHOro nurtaHus. HabofneHns 3a AMHAMUKONM HOCTYIHBIX (opM
docdopa, obmennoro kammsa, rymyca um pH mokasamu, 4TO Ce30HHBIE
M3MEHEHVsI YKa3aHHBIX I1apaMeTPOB COMNOCTABUMBI C MX IIPOCTPAHCTBEH-
HOJI Bap1abe/IbHOCTBIO.

VccnenoBanus HPOCTPAHCTBEHHOTO pacIpefieieHNs 9/1eMEeHTOB MMU-
Hepa/IbHOrO IMTAHVs PACTEHMil IIOKa3aal, YTO HA M3y4aeMBIX TeCTOBBIX
HOJISIX CYI[eCTBEHHBIX 3aBMCUMOCTENl YPOXKATHOCTU COM OT arpoxmmmde-
CKOTO COCTOSIHMA TIOYB HeT, YTO IIO3BOJIM/IO PAacCMaTpPUBaTh [aHHbIE
HOKa3aTeMM KaK (OHOBbIE [ OLEHKYM BIVSHUS HEOZHOPOIHOCTEN!
pacipeneneHnsi OCTaIbHBIX MCCIENYEMBIX IIOYBEHHBIX CBOMCTB Ha
YPOXKaifHOCTb COM.

YpOXKafHOCTh COM HAa TECTOBBIX MOJAX CKIABIBAETCS M3 PA3HBIX
[apaMeTPOB, paclpefe/eHrie KOTOPBIX IO IIOJISIM ¥ IO OT/Ie/IbHBIM K/TI0YeBbIM
y4acTKaM CUJIBHO DasiInyaeTcs, TaK jKe, KaK M PaslnyaloTcsA IapaMeTpbl
[OYBEHHO-3KOIOTMYECKOr0 ¥ arpOXMMIYeCKOro cOCTosAHMsA. Bmecte ¢ TeMm,
YacTHBIE IAPAMETPBl YPOXKANHOCTYM PENKO COOTBETCTBYIOT APYT APYIY,
IPOSABIAA B psAfie CIyd4aeB IIPU3HAKM CUHEPTU3Ma, HEPAaBHOMEPHOCTH U
KOMIIEHCATOPHBIX CBOJICTB.

JleTanbHbLl aHAIM3 CONPSDKEHHOTO W3MEHEHVs OTHelbHBIX Iapa-
MeTpOB (COCTAaB/IAIOMINX) YPOXKATHOCTU COM U OTHENbHBIX IIOYBEHHO-
9KOJIOTMYECKMX 1 arPOTEXHOIOTMYeCKIX TOKa3aTesIell T03BOINI OIIPEfEe/IUTh
IOPUYVMHBL CHIDKEHMSI YPOXKAHOCTYM COY, CBsI3aHHBIE C pasHOOOpasyeM
IIOYBEHHBIX YCIOBMil. IIATHMCTOCTb M HEONHOPOJHOCTb IIOYBEHHBIX
YC/IOBUIT BO MHOTOM OIIPee/ISI0T MATHUCTOCTD I HEOTHOPOIHOCTD KIII0Ye-
BBIX (DAaKTOPOB, BAMSIOMINX HA YPOXKail — KOHTATMO3HOCTb PACIpOCTpaHe-
HMA COPHOJ PAaCTUTENTBbHOCTU, HEOFHOPOJHOCTb PACIPOCTPAaHEHNA MaKpoO-
U MUKPO3/IEMEHTOB MIHEPAJbHOIO IMUTAHUSA pacTeHMil, pasHooOpasue
YC/IOBUIT yBIOXHEHNUS, IUVIOTHOCTU U CTPYKTYPHBIX OCOOEHHOCTeil I0YB,
VL IIp.

HeogHOpPOJHOCTD IOYBEHHBIX CBOJICTB OKa3bIBaeT CYIeCTBEHHOE
U HepaBHO3SHAYHOE BJIMsHNME HA YPOXKANHOCTb com. VIsydeHme mpo-
CTPAaHCTBEHHOJI HEOJHOPOJHOCTM M HAVNHAMUKYM IIOYBEHHBIX U arpo-
XMMIYECKMX CBOJICTB YePHO3eMOB IIO3BO/IMIO YCTAHOBUTD, UTO U3 BCeil
COBOKYITHOCT) MCC/IEOBAHHBIX ITOYBEHHBIX ¥ arpOXMMIYECKUX CBOJICTB
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TJIaBHBIMU (baKTOpaMI/I, ONIpENENAIIMYMIU PUCKN HENOIIOIYIEHUA YpOXKasd
CON, ABIAKTCA YCIOBUA YBIAXKHCHINA KOpHeO6I/ITaeMOI7[ TONIIN, CBA3AHHBIC
c pembedoM, ¥ Hanu4Me BHYTPUIIOYBEHHBIX YIUIOTHEHHBIX CIIMTBIX
TOPM30HTOB. ATpOXVMIYECKUe PUCKU Ha (QOHEe TMMUTUPYIOLIErO BJIVAHNUA
YKa3aHHbBIX ITOYBEHHDBIX YCHOBMIZ HE ABIANOTCA ONpeAe/IArIINMI, OJHAKO
MOTYT IIPHO6PeCTH IEPBOCTEIIEHHOE 3HAYEHIIE B C/Ty4ae ONTUMU3ALINI VHbIX
¢baxTopoB.
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