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'OBILASI XAPAKTEPUCTUKA PABOTBI.

AxTtyansHocTh Tembl. Baxuoll 3anageli mogsemMa HapOAHOTO XO3AHCTBA H NOBLINCHHA
XH3HCHHOTO YPOBHS HacelieHHS PecrryGIHKH OCTaeTCS NPOH3BOACTBO 3¢pHA. B cooTBeTcTBEHM C
paspaboTaHnO rocyaapcTBOM 'waqno»newxomomoﬁmnpomnma
ToBapHOTrO 3epHa B 2000roay no l,37,gl2w2mzw-no l,40|fm.'r.

" Ocobyio pons B peIeHHH 3THX 3389 Hapaly C BHEAPEHHEM BRICOKOYPOXANHEX COPTOB,
BLITIONHEHHEEM BCETO KOMILIEKCA ATPOTEXHEYECKHX MEPONPHSTH} JIOIKHO CHIPATH PATHOHATLHOE

MsyueHnio 3hdeXTHBROCTH IPHMEHEHES YAOOGPEHHH 0K O3HMYIO MICHHIYY B PA3HEIE TO/IEI
H B PauIHYHEIX NOYBCHHO-KIHMATHICCKHX 30HAaX Kaipremckol PecnyGmaxu — nocamensl
mccnenosarns T.M. Kpecrssmmmxosoit, H.I'. Kopaesoit, I.C. BopoGrea, ®.J]. Myxamberosoi,
P.C. ixexmenGacss, M.A. Axuat6exosa, HM Kysmenosa, HJI, Jlytmentuesa, K.5. Mau6erosa
B Ip. '

OTH HCCNENOBAHAS SBHIHCH PE3Y/NHTATOM MHOTONCTHHX JAHHEIX, NONYYCHHHX B NEpBoll H
BTOpoii poTamAsX CeB005OPOTA H BO BPEMEHHLIX ONKITAX [0 PAIHIHLIM IPEIECCTBCHHHKAM.

annnonbommiymﬁpmminm'memem
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B2 NpPOJYKTHEHOCTS PaliOHHPOBAHERIX COPTOB O3EMoff mmesmmm Besocras | ®  ZBypyukm
Hummm,mmmm@pnupmxymlw%m

Hem. m 3anawn nccaenosamii. Llem Aanmofi paboTs: — PaspaboTXa ONTHMATLHBIX HOPM H
cooTHOWERM MHHCPANLHRX YAOOpeHHE NOXA O3HMYI0 NIICHHIY copms Besocraxs 1 ®
Hureacuenas, cHOCOGCTEYIONMX NOBHINCHHIO YPOXAHHOCTH H YTyIINEHHIO KA9eCTBa 3epHA.

B COOTBCTCTRRE C 37Ol NEMbio GEUIE TOCTABNCHM CACYIOMEE SAMETH:

mmmwmmﬂm:mcm.
mmlmmmmw-mm

ONpENeNHT: BNHSHHE - yAOGpeHEN HA COJNCPXANHC OCHOBHMIX ICMCHTOB ITHTAHHS B
PaCTERPAYX, BMHOC HX ypoxacy 1 Gananc NPK;

YCTRIOBHTS ﬂcme ynoOpenell ® mx cowersmuil, a Taxke mpenapara TYP ma

mmmwwmmw

paspabotans BaydIHO obBocHOBaHHEIC paonm, ofecneaHBalomue  BHICOKYIO
Wmmmﬁm



Haywnas HoBE3HA. BrnepBhie 1it CEpO3EMHO-MYIOBAX M0YB Yylickoif NOMMHE Hamu
H3y4eHh YCJIOBHA NMHTaHHA H yNAOOpeHHs B COdYCTaHHH C npenaparoM TYP pallOHHpOBaHHEIX
wpmnmuolmenmsmcmlnmpymummmnowmy
JTONEPH], YCTAHOBNEHH 3aKOHOMEPHOCTH H3MEHEHHS CONEPXAHHS 23074, docdopa W Kamks B
[I0YBE H PACTCHHAX B 3aBHCHMOCTH OT PauIMYHEIX BHJIOB, HOPDM H COYETaHHH MHHEpATbHEIX
ynoGpenuit, 6Guorymyca u npenapara TYP.

Toyyens HHTEpeCHBIE JaHHbIC N0 HAKOIUIEHHIO a30Ta, (ocopa W Kauus B OpraHax
03EMOH MMeHHNH, MO BEIHOCY H 0anaBCy 3/1eMEHTOB NHTAHHS, COOTHOUIEHHIO YCBOGHHBIX
3neuemnnmncmocm&ryn06pennlneopra.

Hccnenosano neficteie ynoOpernii H mnpemapara TYP Ha mafopue TIOKA3&TENH
CTPYKTYphl ypoXas O3HMON IINCHHIE, (H3WYecKHe, OHOXHMHYECKHME, TEXHONOIHYECKHE H
xnefonexkapHbie Ka4yecTBa 3epHa.

Onpeneneno BiHsHHE MHHEpalbHMX ynoGpemmi, Omorymyca # rpenapara TYP ma
IPOAYKTHBHOCTH 03UMO# MmeHHIsI copToB Besocras | i MnrencrBRas.

Hamaue TecHOH KOPpENATHBHOM 3aBHCHMOCTH MEXAY NPOAYKTHBHOCTBIO O3HMOH
TIeHAIS nwmmﬁnomnmmommymem
munumlocmwmommmmmoﬁwnmmnm
HETPATHAM 230TOM i'yrmmonﬂnoywnopnmw docharamm ans OmpeneNeRHOH BEICOTHI

MerosamME KOppENSilHM H pPOrpecCHH BhIABJICHA 3aBHCHMOCTH MEXIY  OTAEMbHEME
npnamnnnpnmmmnoncmnwymmpem - HO3BOISIOMIHE
NPOrHO3HPOBATH H3MEHEHHE ONHHX MOKa3aTeNelf 10 HIMEHEHHIO APYTHX.

OcHoBHBIC N0/I0XECHHS, BIHOCHEMbIE HA 32MHETY:

BIHSHHC TPHMCHCHHS PasiHYHBIX BHIOB, 103 H COOTHOMEHHH MHHEPAILHBIX yNOOpeHHH,
6uorymyca # npenapara TYP Ha NHIIEBOH PEXHM OpOMAEMBIX CEPO3EMHO-TYTOBEIX MOHB,
ColepXaHHe dEMEHTOB [IHTAHHS B PACTEHHSX, BRIHOC H Gananc a3ora, hocopa 1 Kamus ypoxaem;

AeHCTBHE Pa3NHYHbIX HOPM MHHEpAITLHEIX ynoOpenui, Guorymyca u mpenapara TYP Ha
CTPYKTYpy ypoxas, Qu3nteckue, GHOXHMHYECKHE, TEXHONOIHYECKAE | XeGOneKapHsie KauecTsa
3epHa;

MPONYKTHBHOCTE O3MMOH mmeHHnsl copra bBesocras 1 u copra Hxﬁeamuu B
3aBHCHMOCTH OT BHIOB, 103 H cooTHOWeHH# ynoOpennd, Gmorymyca u npemapata TVP,
OKYNaeMOCTh NPHMEHAEMbIX y100peHH#t N0 03HMYIO MINEHHLTY.

[ipsxTaEqgeckas NeHHOCTH. YCTAHOBJEHE ONTHMATbHME HOPMBI H COYCTaHHA
MHEHEpATLHEIX YA0OpeHH} NpH NoceBe 03EMOH NINEHANE MO IUIACTY JEOLEPHLL, CHOCOGCTBYIOMHE
MONMYYEHHIO ypoXas xpn no copry Besocros 1-50-60 w/ra, copry Herencmsras 60-65u/ra ¢
COOTBETCTBYIOIIMME KAYECTBEHHBIMH MNOKA3aTeNsdMH, OTBevalommme TpeGopammsm I'OCTa na
CHJIBHYIO ITIIEHHITY. g

Anpobauns pe3yibTaToB HccienoBammii. [IporpamMma HCCNEfOBaHHH H CXEMd OINBITOR
YTBEpXAEHbl Ha uy‘mo—ucmmou B Yuenom Coserdx Kupramckoro HHMsemnenemus.
OnBITH €XEroIHO NPHHEMATACH KOMACCHEH 10 TIPHEMKE ONKITOB C MOCHEAYIOMEM 06CyXaeHHEM
HA 3acefaHMAX Hay4yHO-MeTogmdeckoro B Yuesoro CoseroB. PesynbTaThl HCCleIOBaHHHA
noknammBamach Ha Yuenom Cosere Kupramcxoro HHMsemnenemns (1992-1994rr.). OcHoBHEIE
mmWWmmmmMana
xoasiicTs Mocxosckoro u Jixammsckoro (6uBmero KatHHEHECKOro) palioHOB.

PexoMennyeMuie HOpMH yAoOpeHMHi NOX O3HMYIO MINCHHIY NPHMEHLIHCH HA MONIX
KOJLUIEKTHBHO-KpeCThAHCKOro xoasicrsa "Konoc" Coxyaykckoro paiiona Ha miomans 130ra, a
Takxke Ha nmonsx Kammmmnckoro roccnemxosa. ITpomssoicTBeHHas HpoBepka MOKasana, 4TO
cpemunp&lnypmlmmymﬁpenﬂmnomykwcnsl—'hﬁﬂm,qo
copry Unrencassas — 17,1 w/ra. Tloydenskie MATEPHANE 0O BONPOCAM MHTAHHS H yAOGpeHHS

03EMOll NINEHRIE MOTYT GITS TAKKE HCHONE3OBAHE! HAYIHKIME YIPEXICHHAME DecTyGIHKH NPH

mmwmmnm‘lymmm

Crpyxtypa m obbem amccepramms. [lHCccpTamEs H3OXeHA HA 182 crpammmax ©
nmmwmoicn%w”rﬁmlnmym
Pﬁcnooqomnmmmmn.womnnpomnmy crmcka
JHTEPaTYPHHX HCTOYHHKOB, BKIOYAOMmEro 236 HAMMCHOBAHWH, B TOM WHCIE 9 HHOCTPaHHBIX
aBTOpOB.

OCHOBHOE COJIEPKAHME JTACCEPTALIMH.
IouBeHHO-KIEMATHYECKHE YC/IOBHES H METOXHKA HCCIEAOBAHMN.

Tousennnie ycaopms. [fousa ONMKITHOTO Y9YaCTKA OpOMAcMAs, CEPO3CMHO-NYIOBaf, TO
MEXaHWYECKOMY COCTABY CpeAHE-TSXeNOCYrMHEECTas. [yGHEa saneramus rpyHTOBBIX BOA 1,5 -
2,0m. Conepxanne rvmyca B maxorsoM cioe (0-25cu) cocrasmser 2,21%, Banossx ¢opm asora-
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0,132%, docopa -0,204% & xamx -2,39%, CO; KapGoRATOB -2,6%, EMKOCTS HOTTIOMIEHRS -
l7,én1npﬂwnolm8,5,oﬁemwnmmmmmm
bocdaramn cpeaHas, 8 KONMHICCTBO OGMEHHOIO KA/THS BECOKOE.
KIMMATOM C BHICOKHMH NCTHHMH TEMICDATYPAMH W OTHOCHTENBHO XONOHOH 3uMolt. Cymma
aKTHBHBIX TEMIEPATYP COCTaB/SeT 3a mepHOA Bererammm 3600-4500°C. B Uyiickoil nomaue
BHINAJaeT CPABHHTE/BHO MAN0 ocankos. Cpess ronosas cyMmma HX KoneGnercs or 300 mo 550
MM, HauGONbIIce KOTHYECTBO OCANKOR MPHXONHTCH Ha Becemmmd mepuon -40-42% ot oGuei
CYMMEL, MEHEMYM — Ha aBFYCT, CEHTIOpS. OTHOCHTEbHAS BIAKHOCTH BO3AYXA JIETOM COCTABIISET
4045%,nnecnoi—60-70%.Me1wpommywoimlmmn§omemomn
Pa3HYATHCH KAK [0 CYMMADHOMY KOJIHYCCTBY OC3/IKOB, TAK H N0 Pachpe/ie/ieHHIO HX [0 CE30HAM
rona. CpemHeroniosas TeMmeparypa BO3AYXa B OIS HCCTeNioBaHMH COCTARILIA 102°C, gro Ba
0,7°C Bhime MHOTONETHHX, KONHYECTBO OCAZKOB -495MM (IIPH CPEJHEX MHOrOACTHHX 438MM).
Hau6onee GnaronpHATHHIME 0O KOIHYECTBY mxnmmean
19%4roms. B ama mm.nmmo ocanxos cooTBercTBeHHO Ha 64,0-86,0MM Gonbmme cpenneit
 MEOTOReTHEH HOPME (438MM).
TOIYSeHRE BLICOKHX YPOXACH MEOTHX CENECKOXOSHHCTBEHHBIX KYNSTYD, B TOM JHCIC H OSHMOH
IIICHAIN NPH NPAaBRTEHOM NPHMCHEHHH YIOGPCHHH B COYCTAHHH C OPOMCHHCM H ADYIHMH
OpHEMaMH arpOTCXHAKH.

Meroquxa mccrenosammii. [lonessie onmmai nposommmacs B 1992-1994r ma 3emnsx
Jxaumscxoro (6uBmerc Kammmmmckoro) occmemxosa.  VaofpeHERZ [OX O03EMYIO NINCHHIY
BHOCH/IH COIJIACHO cxeMe onkira (Tabn.1).

W3 MuBepansHLX ynoOpeHHil HCIOb30BAA aMMHEAYHYIO CENHTPY, cynepdocdar mpocroi
rpaHy/IHPOBAHHAIN H XJOPHCTEIH Kamuif, A3 OpraHHYeCcKHX - GHOryMyc.

OnuTH 3aKTaMBATACE B 4-X KPaTHOH NOBTOPHOCTH, MOmAb AensHOK 150nM’. Kaxmoe
nosne GsUI0 pajjieNieHO Ha JIBE YaCTH, Ha OJHOH H3 KOTOPHIX IPOBOTHNACH 06paGOTKAa NMIICHHIEL,
BecHOH B (pasy KymerHs peTapaanToM XnopxomarxsopazoM (TYP) B noze 50n\ra.

Orop nouseHHRX 06pasios, HX NOATOTOBKA H AHANH3 IPOBOAKNECH 0 OOIIETPHHATEIM
mertoaukam. ['ymyc B nouse onpenensmu no TiopuHy, BanoBoe coxepxanme asora, docdopa u
Kamus B oqHo# nasecke no I'um36ypr-Lileriosoii. Ilpn 3ToM coxepxanue a3oTa yCTaHABIHBANIOCH
Ha annmapare Kwembnans, gocdopa - Ha (OTOINEKTPOKONOPHMETpE, Kamus - HA IUIAMEHHOM
$oronerpe.

Tabmana 1.

Cxema noneBoro onsra
Ne Hopwma ynobpennii, kr/ra | B TOM JHCIE
TIOZ BCNAIIKY ] B IIO/IKOPMKY

1 Koutpons -P15 npa - .-

nocene((por)
2 - NeoPsoKso s N3oPsoKeo Nso
3 PsoKeo PeoKso o
4 NeoKso N30Keo N3
5 NeoPso NaoPso Nso
6 NooPsoKso N3oPsoKso Nso
7 NooPeoKeo NioPooKso Neo
8 Ni20Ps0Keo NeoPsoKso Neo
9 Ni20PooKso NeoPooKso Neo
10 NeoPsoKeo + 3 T/ra PgoKeo +3 T/ra Neo

Guorymyca Gmorymyca
11 NeoPsoKeo +6 T/ra - PeoKeo +6 T/ra Neo

, 6Grorymyca 6morymyca

Ihmmm’mmmlmwlmmoﬁpmm
cm&ZSnZ&SOw:Mmmthlm.anommm
dmmmmmrmnmcwwmlc
NOCNENYIOMHM KONOPHMETDHDOBAHHEM Ha  (OTOINEKTPOKONIOPHMETPE ®3K-M. B cyxmx

- HOYBEHHBIX oﬁpmonpuameommmav@e@pammmn

Momaduxaman LIAHAO, xamstt -B 1% yr/icaMmMoHHHEOH BUTSOKKE B2 IIAMCHHOM POTOMETPE.
B pacTHTETELX 06pasUAX OUpEXENIH Obiliee CONCpXANE B0Ts, Pocpopa # KATER K3
omsoli apeckn no Iumesmdy B Kypkacsy B MomuHKANEE Memepskosa; &30T — C PeaKTHBOM
mm-cmmnmm-m
Yuer ypoxas - cIomsofi ¢ yaeTHO# fensik. B nepuoa yG0pKE CO BeEX BAPHAHTOB ONLITA
mmmumsmmm?mwm
oTMuBanus, 0GBeMHYIO Maccy B Maccy 1000 seper no 'OCTy.
: TeXHONOMYECKHE TOKASATENH 3¢PHA ONDCEMUMECH Ho cymectsyloms [OCTam.
MWmnmmmmwBﬂhn
aBanETegeckolt  naboparopmn - Kamammmcxoro MeTsKOMOHHATE.  ATPOXHMHYECKHE M .
Wmmlmmnmmmmom
HWH semnenerms



8
Paymmunccnbnonnioﬁp.ﬁnmun%mmomm,mppeammn
PErpecCHOHHBIM METOJaMH. B ommTax nDpEMeHsnach OOMICTIpHESTAR  arpoTEXHHKA IO
BO3/C/THIBAHHAIO 03EMO} MINCHHIT, PEKOMEH/IOBARHAS JUIS NAHHOM 30HEHL

Conepaxanne NOABEXELIX OPM NHTATEILHLIX BeNIECTB
B No4Be B :nuuuom oT ynobpennii.

B onmtax GoNblle BCEro HHTPATHOro a3oTa oOHapyXeHO BecHOH B ¢asy kymenns. B
IIEPHOA BBIXOJA pac'rem B TpyOKY M KONOMEHHS KOJIHYECTBO €ro 3aMETHO YMEHBIIACTCH, 9TO
CBS3aHO C HHTEHCHBHEIM HCHIOB30BaHAEM 23072 PACTCHHAMH.

KomagecTo HATPATOB B OYBE BO BCE MEPHOAL! HabmonerHuit Ha yIOOpeHHBIX poHax GsU10
3HAYMTEBHO GONBIIE MO CPaBHEHHIO ¢ §oHTposeM (pucl). Ocobenno qe'rxo 3Ta 3aKOHOMEPHOCTh
npossisercs B Gasy KymeHHs B BRX0Ja B Tpy6Ky, Koraa ycnoém:e HHTPATHOrO a30Ta PAaCTCHHIMH
eme cnaboe. Tak, copepxanue N-NO; B maxoTHOM ClIO€ MOYBHI njm BHeceHMH NgoPsoKeo
cocrannwio 38,5 mMr mpotEB 16,8 Mr/xr Ha KoHTpone. B Toxe BpeMs He OTMEYEHO 3aMETHBIX
pasnEYHi MeXQy BHOCHMBEIME J03aMH MONHOIO yAOOpeHHs B paHHHE (pa3bl Pa3sBHTHS PacTeHHH H
ocoGeHHo B mepHOA Goee HHTEHCHBHOIO noTpeGiienus a30Ta pacrennsmH ($asa KosomeHnS).

YcToiuHBOe NOBKINEHHe CONCPXAHHS HHTPATHOTO 430TA B [OYBE NOJ MOCEBOM OGOHX
H3y9aeMEIX COPTOB O3HMOM MIEHHIE 0GeCIeIHBaNocs, pexe BCEro, IPH HAMFYHH a30THEX H
dochopasix ynobpennii B cocrabe NPK.

Bmusane 6uorymyca B cogeranmn ¢ NgoPsoKso Ha HAKOIUICHHE HHTDATOB BO BCE IIEPHO/A!
nﬁmmlﬁwmnmnmmmnmwﬂan_cﬁeemmemcm. Ton
mmwnpmmePmmonmmonommeemmmn
mouse B pasy Kymenns. KoppelsuHOHHEI aHANTA3 NOKa3al, 9T0 MEXAY KOJHYECTBOM BHECCHHBIX
ynoGpennit (NPK) ® comepxaHwWeM HHTpaToB B NOuBe B (asy KymenHs Habmojanach npsmas
3aBucHMOCTS (r=+0,730 1 +0,681).

ToBEIIeHHAS KOHIEHTDAITAS HATPATOB B [I0YBE NPH BHECEHHH y06penHi crocoGeTBoBana
YBEJIHYCHHIO ypoXas 3epHa o:muéi mmesrnsl. Conocrasinas 06ecnedeHHOCTS NOYBEI HATPATHBIM
mwmm@ummnicyponlmmmwmnhwml
# VHTeHCHBHAA MPENCTAaBHIOCH BO3MOXHBIM YCTAHOBHTH MEXIY HHMH IPAMYIO MOJOXHTENEHYIO
cBs3b. [IpH 3TOM OTMEYEHO, YTO CONMPSKEHHOCTH B (ashl KYIIEHHS M BhIXoIa B TPYOKy mo copry
besocrasl uﬁena Gmi3kAe moOKasaTenH mo k@addummentam xoppensmam (r=+0,725 u 0,740), B
(asy xonomenns 3aBHCHMOCTS cpemnss (r=+0,486). Tlo copry UHTeHCHBHAS MOMy4eHE! GIH3KHE
Pe3y/ILTaTHL.

- N N W W
h O "M L a
1 1 1 1 1 v J

NO;, Mr/Kr nousbl

10 -

RTAL o Ko L8

Kymenue Brixon B TpyOKy Konomenue

copT Mm"wanaa

N_,O,. Mr/kr nousbl

Kymesnune Brixon B TpYOKy Konomenne
1 Be3 ynobpexui B NBOPE60KE0
CIN120P90K60 - B NB0OPS0K60+31/ra Guorymyca

Puc 1 Bnusnue yaoGpeHwii Ha copepXaHue HUTPaTHoro asora
B NaxOTHOM CNOEe NOY4Bbi NOA NOCEBOM O3UMON NLLIeHWLbI
(1992-1994rr)
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BHIBECTH JUIS OTACIBHBIX CITydaeB ym perpeccEE H Ha 3TOH OCHOBE YCTaHOBHTB
mmmmmmmnommwommolmypom
m:mpmuommmmmmmmmuummmm
O3HMOM MIeHHIH (Tabn.2). :

’ Tabmuma 2.
VpaBHEHHS PErPECCHH H KPHTHYECKHE YPOBHH COJICpXKaHHI HHTPaTHOIo
a30Ta B N0YBE IS Pa3/IMYHOM BEICOTH ypOXKas 3¢pHa 03HMO#H NIICHHIE
Dazu VYpaBHenue Copnepxanue NO; B nogse (Mr/kr) JUis ypoxas 3epHa, w/ra
PasBHTHS perpeccHd
4045 45-50 50-55 55-60 60-65

Kymerne v=34,96-0,450x | 11,290,1 | 20,1-33,4 | 33,4-44,5 | 44,5-55.6 | 55,6-66,8

Brixon B

TpyoKy . y=36,31+0,947x 3,992 | 92-145 | 145-19,7 | 19,7-25,0 | '25,0-30,3

Hoasmanuiii docdop. Conepxanne NOABEXHLIX PochaToB B NOIBE MO OCEBOM O3HMOH
nmennnsl Bezoctas 1 w MHTeHCHBHas BO BCe nefmom Habmonenn#i Haubonee BHICOKOE NpH
BHeceHHH nonEo# no3sl NPK u 6rorymyca. Haunnas or Bexoaa pacrennif B TpyOKy, Habmozaerca
HX yMeHbCHHC B CBM3H C Oonee axTHBHEM mnoTpeGnemmeM (ochopa pacTCHHAME.
KWOMWOHHH!M nol'asunmucnomnm:imml 3aBHCHMOCTH MEXIY
xomagectBoM NPK B yIOGDeHHSX H CONEPXAHHEM YIICaAMMORHHHODACTBOPHMBIX (boc@m
Mmommnmmoucmnmn@ym(ﬂown,nwymoms
mlmmmmmmnmmMm
m@amwcnixpmepﬂcymmmm :

hwlmmmmlmmymlmnmmm
meynﬁpﬂmwwmmmmmemmmmen
no4Be MOA MOCEBOM o6omx H3y9aeMBIX COPTOB. A30T crnoco0CTByeT yiydmeHHIO ¢ocdarsHoro
mmanmmemncmym:mmlcmmmm
noasuxHOro gocdopa B mouse.

Mexny KONTHYECTBOM NOABHXHOrO (ochopa B HAXOTHOM CJOE MOYBEI H MPOAYKTHBHOCTHIO
03HMOl MIeHHNH BO Bee HabmofaeMbie a3kl OTMEYeHa NONOXKTeNbHas koppensuns. [To copry
03uMOH MuIeHHNH Be3ocras 1 TecHad 3aBHCHMOCTb MEXTY HA3BAHHEIMH BETHIHHAMH YCTAHOB/ICHA
8 (asy kytmenus (r=+0,752), no copry MHTencuBHAs MeXIy COEPKAaRAeM NOABHRHOIO (ocdopa
lnonenypomﬁoueemmcmbnon_eemmdmu(pacz).

11

35 + 4 + + + T—
45 .. .95 145 19,5 245 29,5 345
P;0s, mr/kr, asa xywenun

O+ e ‘=0,712.

Y=41,07+0,628X
35 -2 - - . : ~
9 i4 19 24 29 34

P,O..mmmm

Puc. 2 KoppensiTueHas 3aBUCMMOCTb MEXZY COepXaHNeM
noABswKHOro hocgopa B NAXOTHOM Croe NouBbl !
| YPOXaem 3epHa 03UMO¥ NeHULbl copTg UHTeHcuBHas
(1992-1994rT)
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Ha OCHOBAHME CymeCTBYIOWMX CBE3€H ® NONYSCHHHIX YPaBHEHHH DErpecCHH, HaMH
YCTaHOBJICHE! KPHTHYECKHE YPOBHH COACPXKAHHS NOABHXHEIX (ochaToB B NoIBE B paHHHE Dashl
mmmmomﬂmwmml
mmeHHns (Tabn.3). ;

Tabmama 3.
VpaBHEHHS PeTPecCHH H KPHTHYECKHE YPOBHH CONCPXAHHS MOIBHNHOTO
docdopa B nouse Wik ypoxkas 3epHa 03HMOMH MINEHHI!
®da3sl pasBHTHS ~YpaBeerHe Conepxanme P,0s B nouBe (MI/kr) s ypoxas
pacTeHH perpeccHs 3epHa, ra
40-45 45-50 50-55 55-60 60-65
Kymenne v=42,17+0,517x 5.5 5,5-15,1 15,1- 24.8- 34,5-

248 | 345 442

Beixox B TpyOKy y=37,48+0,893x|k“,2,8-8,4 8,4-14,0 l];,O-‘_t, 1295,,(;- ?:';i) ,28.
b : 6 : ),

e — y=41,0750,628% | 63 |63142| 142- | 22 | 30,
: 22 | 308 | 381

06uemn|i Kanaii. 3aKOHOMEPHBIX H3IMCHEHHH B COJICPXKaHHH YCBOSEMOrO KalHs B NIOYBE

NOJ RIMAHHEM Da3HYHBIX 03 ynoGpemm He ycraHoBneHo. OfHako Ha ynoOpeHHBIX (oHax
- COepaHWe ero B NENOM ocTacTcs Gonee BHICOKHM, 9YeM Ha KOHTpOJe, a CJEJOBATENLHO

ynoGpenns Gonee CTaGHNBHO NMOMICHKHBAIOT KOIHYECTB) HOABEXHONO KANHA B MOYBE B IEPHOX
BeTeTaIMH pacTerud. 310 0OBICHISTCH IHAYHTENLHLIME 3aNacaMB OOMEHHOTO KamHs B IIO4BE, a
TaKKe HEBHICOKOH 1030 ero npumererns (Kgo). Kommgectro NOJBHXHOTO KATHA B I0gBe 10
Mpmxm:mmummo,wmlmmm

Hammmmmmbymﬁpmmmmmnommmxn
nmn@nqumnmwnm.mmm:mwmmmn
NIOYBe 9ANIE HEONpE/IENieHHOE.

Mexny cofiepxaHreM NOABHKHOIO KalHs B II0YBE H YPOXKAEM 3€pHA [IONOKHTE/IBHAS CBA35
BBISIB/ICHA TOMLKO B q)asy KylIeHus o3uMoi mmenHisl (r=+0,520).

[IpeAcCTaBNMOT HHTEPEC JAHHbIE N0 H3Y9IEHHIO CTEIICHH 3aBHCHMOCTH MEXY CONCPXAHHEM
HHTPATHOTO a30Ta, ocdopa B Kamus B NOYBE NPH BHECCHHH YNOOPEHHI MO/ O3EMYIO IIICHMIY.
VYcraHoRNeHAa TecHad  3aBHCHMOCTh MEXJY CONCPXAaHHEM HHTParHOro asora H
yTIeaMMOHEHHOPAcTBOPHMEIX (ocdaroB B mouse B (asy KymEHHS IIOA NOCEBOM H3y4aeMBIX
COpTOB O3HMO#H [IICHHIBI (r=+0,7lZ u +0,869). B mocnexyioue ase $assl (BBIXOX B TPyOKy H
KosiomeHue) cBs3b cpennss (r=+0,480) u cnabas (r=+0,390).
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KoppensaTHBEAS 3aBHCHMOCTh MCX/Y KONHYECCTBOM HHTPaTHONO a30Ta H OOMEHHOIO KATHS
B a3y KymeHHs NON NOCEeBOM O3uMOH mmeHMns Besocras 1 ® METencuBRas cnabas, B
nmwwowmmuemmm;mmmmmo
(r=+0,544 u +0,548). B ¢asy xonomenus xo3pPrmmenT xoppensuum Onn Gonee BHICOKHM
(r=+0,673 1 +0,670). Ko>bHRIMERT KOppeNSIHE MeXTy COICPXAHHEM TIOMBIXHORO hocopa
anmmnmnonnmomoﬂmmﬁaocmlutnym.mu
r=+0,790, ¥ B HOCNERYIOMHe ABe (Hassl B3aHMOCBA3b Obua cpexsed u cnaboit.

Ha oOCHOBaHMHM TNONYYCHHBIX NAHHEX MO COJCPXAHHIO NOABHXHEX MHTATENBHEIX
3NEMEHTOB B I0YBE MOXHO OTMETHTH, YTO PHMEHEHHE a30THO-(POCHOPHO-KAMMHHEIX ynoGpeHui
yUydImacT NHMEBOH PEXHM CEPO3EMHO-TYTOBOM TNOYBE, 9YTO CHOCOGCTBYET HAKOIIEHHIO
3NIEMEHTOB MHTAaHHS B PACTCHHAX O3HMOI MIICHANH H OGCCIEeYHBAacT NOBHINICHAE YPOXas H €ro

mmnummmm-mdm-

Ilo naHEEIM BamIMX HCCNENOBAHHMN KOHHEHTDAIHN a30Ta B 3€PHE H CONOME O3WMON
mmwmsmcmllﬂmmymmnmymm.
Tax, Ba XOHTpO/IC cCOnCpXaHHE a30Ta B 3epHE O3MMOH MmeHMIN copra Besocras 1 cocrasmmo
mmmﬂm—-w%nymﬁpmmmwmo
0o copram ot 2,68-2,74% u 2,70-2,75%. j

MaxcHMATEHOE CONEPXAHHE 830TAa B 3¢pHE OGOHX H3YYACMEIX COPTOB OTMEYESHO NpH
pHecenuH yaoGpernit B 103ax Ni2oPso-90Keo.

*ScpEo osmmolfl mmemmum copra HETencBHas XapaxTepmsopanocs Goliee BLICOKHMH
NOKASATENSAMHE MO CONCPXAHHIO 830T2 HA BCEX BAPHAHTAX [0 CABHEHHIO ¢ 03HMOH mmemmmeH
copra Besocras 1.

Tipa docdopro-xanmiinom murannn (PeoKso) conepxanne 230Ta B 3epHe 06OAX HIYHBEMEIX
copros cHExaercs. Mcxmouenme docpopa H3 cocrasa momHOro MHHEpaRsHOro ynobGpenns
(NeoPsoK 60) IPHBOZHT TaloKe KX CHEMCHHIO KOHIICHTPAIHH 230Ta B IEPHE H CONQME, HO B MEHbIcH
mummmmlymﬁﬁnm'cmﬁoemm
COLEpXKaHHE a30Ta KaK B 3€PHE, TaK H B COJIOME.

Kmm:anmmﬁéanmlmyMpcnmNPK
mml%llﬁ'nmmueow;mmwmm; .
3cpae (1,05-1,10%) omuescro upn srecerin Noo-120PsoKeo. :

Ymmmmmnwwe&ops
mlmmﬂmmﬂmmnmmmlnm
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_mpHMeRseMLIX yRoGperHit KORIeHTpaIHs pocdopa nocTurana B 3epie 1,12%, B conome ot 0,19 1o
Om%mmenmmmo,”lo,lmvmmma
COCTaBe OJHOTO YZOGPEHHS CII0COGCTBOBANO NOBKINIEHHIO CONepXkanns $ocdopa B 3EpHE B MeHee
3aMETHO B COJIOME.

AszotHble ynoGpenns Ha QoHe (ocdopHO-KAMHHHOrO NUTAHHA HECKONBKO. MOBHINATH
wnqmemnmmimm:lnm?mmne
noxy4asmse Hochop OTIHYATHCH CAMbIM HE3KHM COJICPXKAHHEM B 3EPHE 3TOr0 3/IEMEHTa IHTaHAN.
Kammit Ha ¢ore aao’m&d)oc(bopnm yHoOpeHHS He CIOCOGCTBOBaN NMOBHINCHHIO CONEPXAHHS
docdopa B 3epHe 3a Bce roisl HccnenoBanuii. BHecemme GHorymyca B nose 3 m 6 T/ra mo
cpasHeHuio ¢ poroM (NeoPsoKeo) Okazano cnaboe BnusHHe Ha KOHNEHTpanmio Gocopa B 3epHe H
conoMe 060HX COpTOB.

PaccMaTpHBas JaHHEIE [0 COJACPKAHHIO KAIHS B PACTEHHSX O3MMON MINEHHIB! CIELYeT
OTMETHTb Pa3HHIy B €r0 KOHIEHTPALHH MEXAy YNOOpeHHBIMH H HEyJNOODCHHBIMH BapHAHTAMH.
Tmmnxommwmmnmmﬂmmmmlmo
0,57%, 10 Ha ymoGpeHHBIX (oHaX oHO AocTHrano-0,69%. MakcHManbHOE CONCPXAHHE KAlHA B
3epHe 03uMO# mmeHHNB Besocras 1 (0,69%) OTMEYEHO NpH BHECEHHH yaoGperuii B HopMe Noo-
120Ps0K g0, Beckomsko mmke (0,65%) upu nose NeoPsoKeo. Kongeﬂ’rptmnminaepneuconoue
03EMOM NIIEHHIs HE3ABHCHMO OT COpTA NOBLIMIACTCH NPH BHECSHHH 23074, Gocdopa M Kamus Ha
(oHe IBYX IpYIHX 2/eMEHTOB IHTAHHS.

Mmmmmﬁp@mimm:mmnmummnujw
mmuNPprmﬁpmm(nh)nwWa;manmomolmcm
HabmoziaeTcs Tecras cag3b (r=+0,856). ; i

MunepaisHbe y00perHs H GHOTYMYC NONIOXHTENEHO BIHAIH Ha coacpxanue gocdopa B
3epre. OHAKO KO3(PHIMEHTH KOPPEJIAIHE XOTS H HMEIOT NONOXHTENBHOE 3HAYCHHE OHH HIDKE
0 CPaBHEHHIO C aHAIOrHYHBIMH NI0Ka3aTe/AMH 110 asoty (r=+0,428).

Habmonaercs noBbIIeHHas CTENEHb CONPSHKEHHOCTH MEXY CONCPKaHHEM KalHs B 3€pHE
H BHECCHHBIMH J103aMH yAoGpennit (r=+0,708).

Bmmwyemmmmmmmmm-ymﬁpem
H coJiepXaHHeM a30Ta, pocdopa i KarHs B COJIOME B MOTHYIO CIEIOCH.

TlpencTaB/siOT HHTEpeC NaHHBIE NO HAKOIIEHHIO 3/1EMEHTOB IHTAHHA B OPraHax O3nMOH
nmemmu; Tak, asora B 3epHe o3uMOH mmeHuubl Besocras | Ha KOHTpOTE HAaKanIHBAIOCh
77,7xr/ra. MakcaMansHOe ero kommuectso (130,8xr/ra) OTMEdEHO NpH BHECEHHH ONHOIO

ynoGpetns B HopMe NgoPsoKeo. OHOCTOpORHEE yBenmuenHe 103 830Ta B NOXHOM yAoGpeiud Ha

15
30 m 60kr/ra He cnocofGCTBOBANO NaTbHEHMEMY aKTHBHOMY HAKOIUICHHMIO a30Ta B 3€pHE MO
cpaBHeHHMIO ¢ monHo# no3oif. Ha nﬁxon.uenne a30Ta B 3¢pHE O3HMOMN MINECHHIELI HE3ABHCHMO OT
COpTa B NEPBYIO OYEpEMb BIHSIOT (boc(bopuue,'m a30THHIC H B MEHbINEH CTeneHH KamuiHbIe
ynobpexns.

CrnefiyeT OTMETHTS, 9TO HakOIUIEHHE a30Ta B 3epHE B 2-3 pasa BRINIE, 4eM B COJOME, UTO
CBSI33HO C TEM, YTO HaCTh a30Ta M3 BEreTAaTHBHBIX opmnon-nepexomrr B oozpena:o'mee. 3epHO H '
kopuM pactennti. HanGonbinee KONHYECTBO a30Ta B CONOME HAKAILIHBAIOCH Ha yAODPEHHBIX
BapHaHTax. :

Pesynsrathl HccnenoBanmii ¢ mmenuned MatencuBHas noxasamu Gonee BBICOKYIO
AKTHBHOCTH B [IOCTYILUICHHH 230Ta Kak Ha KOHTpOJIE, TAK H Ha yN06pEeHHEX (OHAX 1O CPABHEHHIO C
coprom Besocras 1. Ha xouTpone asora B 3epHe Hakomunoch 82,3kr/ra B MakCHMAIBHOE NPH
BReceHme ynobpenuii B nose NgoPeoKeo — 148,0kr/ra, 9r0 COOTBETCTBEHHO H2 4,6 u 17 2xr/ra
Gonbie No cpaBHEHMIO ¢ 03uMON mmeHuue# copra Besocras 1. 3ameTHOe HakoIUIeHHe. a30Ta B
3epHE H CONOMe 3a c4eT Gonee BRICOKHX HOpM ynoGpermii (N 120Ps0.90Ks0) HE 0T™MEREHO.

Kommgecteo docdopa B 3epHe H conome o3mMoli mmeHHuB copra Besocras 1 camoe
HE3Ha4YMTeNbHOE HA KOHTPOJIE, COOTBETCTBEHHO 34,2 1 6,5kr/ra.

Hau6onsmum abcomoTHeM coaepxanneM (pocopa B 3epHE OTIHYANHCH PACTCHAS 03HMOR
nmennns Besoctas 1 mon mmusmEeM NgoPgoKgo — 52,3xr/ra B NiPoKeo —52,5kr/ra. Ilpu

' OCTaIBHBIX HOPMaX MUHEPAIBHLIX YAOOpEeHHH pe3KHX pas/muyuil 10 HAKOIUICHHIO docdopa B 3epre

H COJIOME HE OTMEYCHO.
'Maxcumansaoe Haxomnenme ocpopa (60,3xr/ra) B sepue osmmoit MIEHHE COpTa
A noNHOM HOpME! yRobpernit (NeoPsoKso).
JIOBONBHO 3aMETHO TIOTJIOIMANC PACTCHHAMH KayHi, 0COOCHHO IIPH BHECCHHH YAOOpCHHIK.
Bnmxomwm:nxpnemqﬁnmm&aocm: 1 # VIHTEHCHBHAY MEHBILIE BCETO

HuTencHBHas Habmoaanoch NpH BH

Haxomunoch Ha KoHtpone — 20,1 m 20,7xr/ra, makcamym (32,0-35,1kr/ra) ppH RCHONB30BAHHH
NeoPsoKeo. [lannuelimee yBenuueHHEe HOPM mmo-(bocdpopno—nnm mon HE YCHIHBAJO
nocrynnenemmmennmuepnolwnmymoﬁmemqﬁonwpmn
Bricoxmii ypoBeHb KOppe/lfIHH HabMONAaeTCE MEXIY HAKOIUICHHEM 3JIEMEHTOB mmmu
(xr/ra) 11 ypoxaeM (w/ra). Tax, MEXIy NOCTYILICHHEM a30Ta B 36PHO 03UMOM mmeHuIE besocras u
€e TMPOAYKTHBHOCTHIO K03(uIMeHT Koppensauuy (r) noc-rnran +0,935, no WnrencusHoi +0,964.
Crenens CONpseHHOCTH OCTAETCH TAKKe TECHOH MEXIy ypoXaeM 3epHa B HakomwieHueM docdopa

¥ KaJIHA B 3epHe 03EMoli muenHs copta Besoctas 1 u copra ldmgeucnm.






