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BJIMAHUE YPOBHS MUHEPAJIBHOI'O IIMTAHWA HA YPO}KAI\/:I‘
N KAYECTBO 3EPHA O3MMOMU TIIEHUIIBI, BO3AEJIBIBAEMOU
B ®EPTAHCKOMU OOJIMHE

I1.3. XAKNIMOB
(HamaHraHckui MHXEHEPHO-TEXHOJIIOTHYECKUH HHCTUTYT)

Ha ceemnvix ceposemHbix nousax o3umas nuleHUyd no YuUCmomy napy CUTbHO HYHCOAemcs
8 ocopnvix yoobpenusax. Cooepocanue N, P u K 6 nucmosax 6 gpasy xorouieHuss u coomuouie-
nue N: P u N: K npasunvro ompasicaiom ee nompebHocmy 6 dnemenmax numanus. Onmumansvuvle
003b1 015 NOTYYEHUsL YPOXHCAA He 00eCnedusarm Noay4eHus 3epHa 8bICOKO20 Kauecmsd.

Kniouegvie cnosa: ceemnasn cepozemuas nousa, o3umas nueHUYd, Ka4ecmeo, ypodxcat, no-
mpebHOCmb, 003bl, MUHePAbHble YOOOPEHUS.

BBenenue

B ycnoBusix @epraHcKoil JOTMHBI BIUSHIE YPOBHI MUHEPAIBHOTO TUTAHUS Ha yPO-
JKall ¥ Ka4ecTBO O3MMOM MIIEHHIIBI W3y4eHO HemocTarodHo. B mccnemoBanmsx [13—14]
MOKa3aHa CBSI3b XMMHYECKOTO COCTaBa PACTEHHH M WX TMPOLYKTUBHOCTH C YCIOBUSIMHU
MOYBEHHOTO NMuTaHus. V3ydas BiusHue yqoOpeHH Ha cofepKaHWe 3JIEMEHTOB MHUTAHUS
B MOYBE M TOTpPeOJICHUE UX PACTEHHSIMH O3UMOI TIIEHHIIBI, MOXXHO yYCTAaHOBUTH OITH-
MaJIbHBIE YCIIOBHS ISl POPMHUPOBAHUS €€ BHICOKOTO YPOXKasi C XOPOIINM Ka4eCTBOM.

MeToauka uccjie10BaHuK

B 3amady mccnenoBaHMi BXOAMIIO M3YUYEHHE CBSI3H MEXIY COIEPXKAHUEM MOABHXK-
HBIX 3JIEMEHTOB MUTAHUS B IOYBE, XMMUYECKHM COCTABOM PACTEHHUH M ACHCTBHEM YIO-
Openuii Ha ypokail n KauecTBO 03uUMOM mueHuIsl copra Canzap-8. HccnenoBanus npo-
BOJMJINCH B CTAllMOHAPHOM OIIBITE, B (hepMepckoM xo3siiicTBe «lloxcynToH AOgymymMuH
3aMUHUY, B pailoHe AHamkaHa. [IpeamecTBeHHUK 03UMOI MIIEHUIBI — YepHBIX nap. Kpo-
Me MapHBIX U TPOMHBIX KOMOMHANNH HEBBICOKHX 103 yrnoopenwuii (N150P105K75 kr/ra),
ObUIM B3STHl BAPMAHTHI BHECCHUS B 3arac MOBBIIEHHBIX 103 (ochopHO-KAIUHHBIX YI0-
openwuit (P140K100 u P175K125) B couerannu ¢ N200 u N250. BHecenue atux 103 mo-
3BOJIMJIO CO3/1aTh PAa3HbIH yPOBEHb MUHEPAIBHOTO MUTAHHUS O3MMOM MIIECHHIIB.

[TouBa depranckoil JOTUHBI — CTAPOOPOILIAEMBIN CBETIIBII CEPO3EM CPEIHECYTIINHU-
CTOTO TpaHylnoMeTpudeckoro cocrasa. Jlo 3aknanku omnbita B 0—30-caHTUMETPOBOM CJIO€
opolIaeMoii cepo3eMHOH (cpeHeCyNIMHUCTON ) TOUBEI copepxkanock: 1,130% rymyca; co-
orBercTBeHHO 0,118, 0,165 1 1,092% Banoseix popm NPK; 27,7 mr/kr N-NO;; 25,5 Mr/kr
noaswxHoro P,O; 215 mr/kr oomennoro K,O.

BapuanTbl ombiTa 3anoXeHbl B 4-X TOBTOPEHHUSX, PACIOIOKEHHE OAHOSPYCHOE,
IUIOMIAAb KX NensHku coctapisiia 224 m? (5,6 M x 40 m). Mcnons3oBamuce; N, —
ammuadHas cenurpa (34% N); P, — npocroii cynepdocdar (19% P,0;); K, — xmopuctsrit
kasmit (60% K,O). Ypokaii 3epHa 1 €ro KOMIOHEHTBI ONpeesuiuch ¢ 1 M? pa3aeneHHoR
TUTOIIA/TU TTOCJIE BRICYIIMBaHUsIsA 00pa3ioB B TepmocTare 105°C).

JlocToBepHOCTD Pe3yNBTaToB NCCIIEI0BAHMI IIOATBEPIKACHA CTATUCTUYECKOH 00pabOTKOM
nmaaabix (PROCGLM, ANOVA, LSD Alpha 0.05) ¢ momortpto makera mporpamm SAS9.1 [15].
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JlanHbIE TTOYBBI C(HOPMHUPOBAIHCH B CyXOM CYOTPOIIHMYECKOM IPEATOPHOM ITyCTHIH-
HO-TIACTOUIITHOM KJIUMATe, OTHOCATCS K aJUPHBIM THIIaM U HaxosaTcs Ha BeicoTe 300—600 M
BhIIIe ypoBHS Mopst. [1o rpaHynoMeTprieckoMy COCTaBy CepO3EMBI JIETKHE, TeCUaHbIe.

1 TouB, pa3BUTHIX Ha AIUTFOBHALHBIX TIOPO/IaX, B COCTABE MHOTO YACTHIT (PPaKIIUU
kpynHoii neiu (40-50%), anst Hux cBoiictBeHHO oboramenue (<0,001) BepXHUX U CpeaHNX
cnoes [13].

A30T, pocdop u Kamuii B pacTUTENHHBIX 00pa3lax ONpENeNsuTd B OJHONH HaBECKe
YCKOpPEHHBIM MeToioM [14] ¢ mocnenyronym onpeaeneHueM azora o Keenpaamo, P,O, —
konopuMmerpudeckn, K,O — Ha mmameHHOM QoTtomeTpe. OnpeneneHre cpeIHeCyTOYHOTO
MOTPeOICHNsT TUTATENFHBIX JIEMEHTOB PACTEHHSMH TPOBOIMIN PACUETHBIM CIIOCOOOM.
Copepxanue KiIeiikoBUHBI B MyKe onpeaeisiin no 'OCTam.

Pe3yabTaThl M UX 00CY:KIEHHE

Yciorus moroel B rofibl nposeaeHust onbiToB (2019/20 u 2020/21) cyiiecTBeHHO
pasznuuanuck. Hanbonee OmaronpustasiM 06wt 2020 1. Basknas ocenn 2019 1. 00ycioBuia
XOpollee pa3BUTHE O3UMBIX, a MATKas 3MMa — XOPOIIYIO MX MIEPE3UMOBKY. 3 arpeib-UIOHb
2020 r. Bemmano 125 MM ocaakoB — Ha 20% BBIIIIE MHOTOJIETHEH HOPMBI. YCIIOBUS JIJISl OCCH-
HETO Pa3BUTHUS U MEePEe3UMOBKH pacteHuit B 2020/21 r. ObuH Takke OIaronpusTHEI, OHA-
KO BECEHHE-JIETHUI Nepuo/] ObUT 3aCyIITUBBIM. 3a anpelib-Ui0Hb BhINajio 66 MM OCaJKOB,
B OCHOBHOM OHH MPUILIKCH Ha anpelib. XKapkas u cyxast IIoToia B Mae U UI0JIE OTPHLIATEIb-
HO CKa3aJlach Ha ypokae 03UMOH MIIeHUIBI ¥ 3PPEKTUBHOCTH YAOOpEHUH.

3anachl MHHEpPaBLHOTO a30Ta K TIOCEBY IMIIEHUIBI (Tabn. 1) B OCHOBHOM ObLIH Tpel-
CTaBJICHbI HUTPATHBIM a30TOM M COCTaBJSUTH Ha KOHTpoJe 1o rofam 18,3—20,9 Mr/kr mo4Bsl,
i 65-74 kr/ra. B cyxom 2019 1. pocdopHblie n KanuitHbIe y100peHHs, BHECCHHBIE B TIapo-
BOM I10J1€, HE BIMSJIM Ha COZIEpYKaHne MUHEPAILHOTO a30Ta B IOYBe, a Bo BiIakHoM 2020 T. ro-
BBIIIAJIN HAKOIJICHUE aMMOHHUITHOTO a30Ta, 0COOCHHO TP BHECEHHH BBICOKOM 710351 (hochopa
u kamust. Cumraercs [3, 4, 10], 9To AN CBETIBIX CEPO3EMOB ONTUMANBLHASI KOHIICHTPALIUS
a3oTa B (haze TpPyOKOBaHUSI O3UMOM MIIIEHHIIBI cOCTaBIseT 3,7%, B Kojomenun — 1,8-2,6%.

[o nanHbBIM [5], ONTHMAaIBHOE COOTHOIIICHHE a30Ta ¢ (ocHOPOM B pacTSHHUH IS pa3-
BUTHS O3UMOMU MIIICHUIIBI cOCTaBisieT 5—6. [Ipu cooTHOIIIEHUH HIDKE 5 MITICHUIIA UCTIBITHI-
BaeT HEJIOCTATOK a30Ta, a CBHIIIE 7 XOPOIIIO 0T3bIBacTcs Ha Ghocdop. YeraHosieno [12, 13],
YTO O3WUMas IMIICHUIIA HE HYXKIAETCs B JIOTMOJHUTEILHOM BHECEHHH a30Ta MPH €T0 COAep-
JKaHWUH B TEPUO]] BbIX0Aa B TpyOKy 2,74-3,83% u B a3y 1BereHHs (B BEPXHHUX JHCTHSIX)
ot 3,07 no 3,77% nipu cootHomeHn: a3zora u pocdopa cooTBeTcTBEHHO 3,6—7,4 1 5,3-9,3.

TakuM 00pazoM, pa3IUUHBIE aBTOPHI MOKa3ajdd JOBOJBHO OJIHM3KHE BEJIMYMHBI CO-
JepKaHus a30Ta B paCTEHUSIX, ONPEACIIIONIe HAanOOIbIIYIO ero 3(pQeKTHBHOCTD.

Pe3koe cHmkeHUE coiepkaHus a30Ta B JUCThIX (10 2,07%) HaOMIOAaI0Ch JIUIIH
npu BIcOKoH 03¢ pocdopa u xamus (N200P210K 150) B coueTaHnu ¢ a30THOM OAKOPM-
koit (N200). Buecenue ua 3toM one N250 mo3BOIHIO MOBBICUTH COJEpKaHUE a30Ta B JIH-
CTBAX JI0 ONTUMAaNIBHOTO (3,22%).

B 2021 r. ypoBeHb HakoIUIeHHs OMOMACCHI OBUT 3HAUUTENLHO HIDKE, YeM B 2020 1., a 3a-
nackl MUHEPAILHOTO a30Ta K TIOCEBY MIISHHIBI — BBIIE. ITO 00YyCIOBHIIO O0Jiee BBICOKHI ypo-
BEHB COJICPKaHUsI a30Ta B JIUCThX (3,28-3,70%). B 3TOM ciiydae He HaOIHOAAI0Ch PE3KOE CHU-
YKEHHE COJIepKaHMs a30Ta B JINCTHSIX B BAPHAHTAX C MOBBIICHHBIMHU A03amMu hochopa u Kkausl.

Jannpie Tabmuipl 1 CBUAETENBCTBYIOT O TOM, YTO COAEP’KAaHUE a30Ta B IIETIBIX pac-
teansix ¥ B 20201, u B 2021 . Ha ynmoOpeHHBIX M HEYHOOPEHHBIX BapUaHTAaX OBUIO HUKE
ontuManbHOro ypoBus. B 2020 r. Hu3KOoe conepikaHue a30Ta B TKaHAX ObLIO OOYCIIOBICHO
HaKoIUIeHHeM OoubInoi Onomaccel, a B 2021 . — BecbMa cliaObIM IOCTYTUICHHEM a30Ta B CBSI-
34 C CWJILHOM 3aCyXoi B Mae W Havaje utoHs. B a3y momHol cienoctu conepkanue a3ora
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Ha HeyJOOpEeHHBIX BapHaHTax Io roxam coctaBwio 2,13-2,34%. Hebonpimme mo3bl azoTa
u docdopa (N200, P75) He okazanu CymecTBEHHOTO BIHMSHUS Ha COIEpKaHUE a30Ta, a Io-
BBIIIEHHBIE J03b1 pocdopa u kamus B 2020 1. cHU3MIM ero HakoruieHue 10 1,89—1,93%. B 3a-
cymuBoM 2021 1. moBbIIEHHBIE 103bI (hochopa He TOBIUSIN Ha COIEP)KaHUEe a30Ta B 3€pHE.

Tabmuna 1
Biansinue ynoOpeHuii Ha coiep;kaHue 3J1eMEHTOB MUTAHUS
B PaCTeHUAX 03UMOIl MIIeHUI I, % Ha a0c. cCyXoe BelecTBO
N P,O; K,0
2 | o MonHas . o MonnHas . o] MonHas
S0 © S0 © S0
BapuaHTbl g | = cnenoctb @ Is cnenoctb o I=s cnenocTb
m oI Cw| I [l oI
o 3o ¥ s 30 ¥ < 39
4 o 6 OIT| o 5 oI o 5
Q|58 Z | ca 2 =
g |2 3epHo | Conoma | — S = | 3epHo | Conoma | = S T | 3epHo | Conoma

2020 r.

Bes ynobpenuin | 2,22|1,18| 2.13 | 0,29 |0,44|0,28| 0,57 | 0,03 |5,10(2,24 | 0,37 | 0,68

NooKos 2,27(1,49| 2,34 | 0,28 [047(0,33| 0,51 | 0,03 |548|2,61|036 | 0,72
P.osKos 2,00(1,16| 2,15 | 0,33 |0,59(0,30| 0,51 | 0,03 | - [249|039 | 077
N,ooPs 2,21[1,10| 2.23 | 0,33 [0,54(0,29| 0,57 | 0,03 |561|2,30| 0,39 | 0,72

NpoPiosKss  |234(1,34] 2,16 | 0,27 |0,77(0,36| 0,54 | 0.03 |5,36|2,54 | 0,37 | 0,81

N,ooP 140K 100 236(1,31 215 | 0,32 [0,72|0,43| 0,59 | 0,04 |5,62|2,61|043 | 0,93

NpooPirsKis  |2:23/1,31| 1,89 | 0,33 [0,76(0,43| 0,66 | 0,05 |5,55|2,61| 044 | 1,01

NoooPooKiso  |2,37]1,05| 1,93 | 0,31 |0,83/0,42| 0,64 | 0,05 |578|273| 0,44 | 0,90

NosoPooKise  |2/40(1,34| 2,21 | 0,33 [0,72/0,46| 0,63 | 0,04 [571/2,91| 044 | 093

2021 r.

Bes ynobpenuin | 1,81|1,28| 2,34 | 0,46 |0,42|0,32| 0,53 | 0,07 |4,35(1,79.| 0,44 | 1,02

NooKos 1,85(1,20| 2,44 | 0,46 [0,41|0,30| 0,54 | 0,07 |4,15|1,61| 0,45 | 0,91
P.osKos 1,72/1,23| 2,50 | 045 |0,47|0,36| 0,56 | 0,08 |4,23|1,62| 0,44 | 1,02
N,ooPs 1,60|1,45| 2,37 | 0,47 [0,47|0,41| 0,58 | 0,07 |3,85(1,73| 0,45 | 0,99

NyooP 105Kos 1,99/1,51( 2,36 | 0,50 [0,50(0,37| 0,56 | 0,10 [4,23(2,36 | 0,46 | 1,00

NpooProKio | 1,58]1,19| 2,37 | 0,51 [0,47(0,33| 0,56 | 0,09 [3,74|1,61| 0,47 | 0,95

N,ooP 175K 125 191137 235| 050 [0,58/045| 063 | 0,11 |3,80/1,99| 045 | 1,21

NoooPoioKiss | 1,87(1,45( 2,30 | 0,55 |0,61]|0,48| 065 | 0,11 |4,11|1,87| 0,47 | 1,05

NosoPoroKise | 1,87 (1,77 2,50 | 0,51 |0,65/0,52| 0,65 | 0,12 [4,48|1,98| 0,46 | 1,16
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KonmuaecTBo a30Ta B TUCTHsIX B (ha3y KojomieHus-1iseTerns (Tad:mn. 2) B 2020 r. Ha KOH-
TPOJIE ¥ HEKOTOPBIX YAOOPEHHBIX BapHaHTax ObLI0 OMM3KUM K onTHMaIbHOMY (3,04%).

Tabmuma 2
Conep:xkanne N, P,O; u K,O n orHomrenne N: P,O, u N: K,O
B JIUCThSAX 03UMOM NMIeHUNbI B a3y KoJIOEeHUsI-IIBeTeHUs!
2020 r. 2021 .
copepxanwve, % cogepxaHwue, %
BapuaHTbl
Ha abc. cyxoe BeLecTBo Ha abc. cyxoe BeLlecTBo
Y - N: PO, | N: K,0 y w N: P,O, | N: K,0
N P,O, K,0 N P,O, K,0

Ynobpennnnt | 3,04 | 0,30 | 2,31 9,9 1,3 3,28 | 0,32 1,73 10,4 1,8

NoooProsKss | 2,91 | 039 | 243 | 75 | 1,1 | 370 | 036 | 1,62 | 103 | 2.2

NuooPraoKioo | 3,12 | 045 | 240 | 68 | 1,1 | 333 | 033 | 204 | 102 | 1,6

NoooPirsKios | 3,05 | 046 | 245 | 66 | 1,2 | 328 | 045 | 1,77 | 7.3 | 18

NyooPaioKise | 2,07 | 052 | 215 | 39 | 09 | 330 | 050 | 1,78 | 70 | 18

NysoPoioKise | 3,22 | 0,49 | 215 | 65 | 1,0 | 346 | 052 | 1,80 | 66 | 1,7

AHanu3upys JaHHbIe MOTPEOJCHHs a30Ta MO MEepPHOJaM pOCTa U MPUPOCT CYyXOro
BemecTBa (Tabn. 3, 4), MOXKHO KOHCTaTHPOBaTh, YTO HA BapUAHTaX C MOBBIIICHHOH 10301
tdocdopa u kamus (P175K125, P210K150) B couetanuu ¢ noaxopmkoii B 2020 1. mocTtyrmie-
HHE a30Ta B OCHOBHOM 3aKaH4YHMBAJIOCh B a3y TpyOKOBaHMUSL.

[Mo-Bunumomy, Bbicokoe conepxkanue (ochopa B MOYBE B paHHHUE TIEPUOIBI Pa3BUTHS
TMIIEHUIBI CHOCOOCTBOBAJIO MHTEHCHBHOMY HCIIOJIB30BAHUIO BCEX 3alacOB MHHEPAIBHOTO
azora. Jo TpyOKOBaHHS B 3THX BapuaHTax HAOMOaics U HauOOJIBIIHMKA MPUPOCT OHOMACCHI.
B 6oree no3mHue mepronsl MPUPOCT CYXOTO BELeCTBa MPOAOIDKAJICS, a MOCTYIJICHHE a30Ta
OTCyTCTBOBaJIO. [IMTaHNe MIIEHUIIBI MPOUCXOAMIIO 3a CYET PEYTHIM3ALIN a30Ta HAKOILICHHO-
o 70 (a3bl TpYOKOBaHHS. ITUM U OOBSICHSETCS CTONb HU3KOE COZIEpKaHue M a30Ta B JIMCTHAX
BO BpeMs KoJlolieHus. BHecenue Ha 5ToM (hoHe a30Ta B BHE MOAKOPMKH B 03¢ N250 mo3Bo-
JIMJIO TIPOAJIUTH MOCTYIUICHUE a30Ta B PACTEHHUE A0 LIBETEHUSI U HECKOJBKO YCHIUTD IPHPOCT
cyxoii Macchl. boree BbICOKOE copepkaHre a30Ta B JIMCTHSIX TOJIOKHUTEIBHO CKa3aloCh MPEXIe
BCET0 Ha coliepkaHnu Oenka B 3epHe. B BapuaHTax ¢ yMepeHHbIMU 103aMu ocdopa 1 azota
MOCTYIUICHUE €T0 ObLIO OoJiee PacTIHYTHIM M B OCHOBHOM 3aKaHIMBAJIOCH B (ha3y [IBETCHHUSI.

K ybopke Ha HEKOTOPBIX BApUAHTAaX, B YACTHOCTH, C TOBBIICHHOH /10301 a30Ta, HabIIo-
JaJIMCh 3HAUYMTENbHBIE NOTepH a3oTa (42 kr/ra). @ocdopHble yI0OpeHus TOBBILAIH BHIHOC
a30Ta TOJBKO JI0 TPYOKOBaHMSI, KaJIMHHbIC HE OKa3bIBAJIM CYILIECTBEHHOTO BIMSHUS Ha BBIHOC.
B nonnyto cnienocts ko3duumenT ucnonb3oBanus azota 13 10361 N200 cocrasun 41-100%.
Hauboree MHTEHCUBHO a30T ynOOPEHUH MCIOBL30BAJICS ITPU COOTHOIICHUM ¢ pochopom 1:3.
INoBbImeHHas 1032 a30Ta UCTIONB30BAIACh Oosiee ciiabo (koaddurpent ucnonb3oBanus — 30%).

B 3acynmBom 2021 1. ocHOBHAs Macca a30Ta oTpeOIsiIach 10 TPyOKOBaHHMS, KOT/Ia eIle
3arackl Blark ObUTH 3HAYMTENbHBIMU. OTHAKO MTOCTYIICHUE a30Ta 3aKaHYHUBAJIOCh K [IBETCHUIO.
XapakTep MOCTYIUICHHsI a30Ta B 3TOM oy ObLT OHAKOBBIM Ha BCEX BapruaHTax. BeIHOC a30Ta
ObLT HaMOOJBIIIMM TIPH TIOBBIIIIEHHOH €T0 J03€, OIHAKO 3/1eCh HAOMIONAIICH U caMble OONbIIIe
ero norepu. Koagdunument ucnomnpzoBanust 10361 N200 konebancs ot 8 1o 63%, N250-20%.
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Bausinue yno0penuii Ha nmorpedieHue a3ora,
(ochopa u kaausa o3umMoii NueHneH, Kr/ra

Tabmma 3

20201 | 2021 .
BapuaHThI da3sa
TpybKoBaHus | KOMOLLIEHWSI | MOITHOM CrenocTu | TpyOKOBaHUS | KOMOLLEHWS | MOJSHOW CNenocTu
N
Bes ynobperuii 58,6 95,9 93,1 48,0 61,1 52,4
NyoKss 69,0 1314 103,6 46,3 54,6 54,9
P.osKss 64,0 117,9 105,5 45,9 60,4 58,1
N,ooP7s 78,3 105,4 110,2 59,0 60,4 59,0
NoooP10sK7s 75,1 122,5 107,3 65,1 75,9 60,1
NoooP 140K 100 79,2 128,8 122,4 54,2 59,2 62,8
NoooP 175K 125 100,0 106,1 107,0 60,5 66,4 71,5
NoooP210K150 121,7 109,8 108,3 55,5 79,3 66,1
NosoP210Kis0 99,3 153,6 11,4 70,4 95,9 64,0
P,Og
Bes ynobpeHuii 11,8 22,4 22,6 111 15,3 10,9
N,ooKss 14,2 29,6 20,5 10,3 13,7 11,0
P.0sK7s 19,0 30,2 22,1 12,6 17,7 12,2
NyooP7s 19,0 27,8 24,9 17,3 17,1 12,8
NoooP10sK7s 249 32,6 23,9 16,3 18,6 13,7
NoooP 140K 100 241 42,3 291 16,1 16,4 13,6
NoooP 175K 125 341 34,5 32,5 18,4 21,8 18,6
NoooP210K150 42,6 441 32,1 18,1 26,2 17,0
NosoP210K50 29,9 53,2 28,5 24,5 28,2 16,1
K,0
Be3 ynobpenwnin 135 182 50 115 85 41
N,ooKss 167 230 59 104 73 40
P.0sK7s 175 253 63 113 79 46
NyooP7s 199 220 59 142 72 44
NoooP105K75 172 232 72 138 118 45
NoooP 140K 100 189 259 110 128 80 46
NoooP75K125 259 21 99 120 96 64
NoooP210K1s0 297 285 91 122 102 50
NysoP210K150 236 333 76 169 107 51
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Tabimma 4
Baunsinue yno0peHuii Ha NpUPOCT CyXoii Macchbl 03UMOI MIIEHUIbI, II/Ta

2020 r. 2021 r.
BapuvaHTbl da3sa
pr6KOBaHI/1$| KoJSioweHuaA pr6KOBaHVIF| KonoweHuaA
Be3 ynobpeHuit 28,4 87,4 28,4 50,6
N,ooK7s 32,7 94,8 26,8 48,2
P.osKss 34,4 109,2 28,6 52,0
Ny00P75 38,1 103,0 39,5 441
NoooP10sK7s 34,5 98,3 35,0 54,3
NbooP 140K 100 36,1 106,5 36,7 52,7
NoooP 175K 125 48,2 87,1 33,9 51,3
NoooP210K150 60,2 12,5 31,8 57,9
NosoP210Ki50 44,5 123,2 40,3 57,4
Tabmuna 5

Bansinue ynoopeHuii Ha ypokaii 3epHa 03uMoii mieHunbl copta Canzap-8, u/ra

YnobpeHusi BHECEHbI CpenHee
2020 . 2021 r.

B napy B NOAKOPMKY ypoxarw npubaska
Be3 ynobpeHui - 32,3d 38,3c 35,3 -
K5 Naoo 42,6d 48,1c 45,3 10,0
P.0sKss - 45,9c 49,1c 47,5 12,2
P.os Naoo 47,2b 50,5b 48,8 13,6
P.0sKss Naoo 47,4b 51,0b 49,4 13,9
P140K100 Naoo 49,2a 50,9b 50,0 14,7
P.4oKi25 Naoo 49,8a 54,0a 51,9 16,6
P.7sKis0 Naoo 50,4a 52,7b 51,5 16,2
P.7sKis0 N,so 47,7b 51,1b 49,4 14,1
HaunmeHbluas cpegHssi pasHuua (HCP) 1,24 1,21
KoadbduumeHnt Bapuaumm (CV) 1,75 1,73

Pasnuya 3nauenuti ¢ oounaxogvimu 6yK8amu 8 npedenax 00H020 200d U COpma CMAmucmu-

YecKku Hedocmoeepya.
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[Jannbie (Tabn. 5) MOKa3bIBAIOT, YTO AAXKE IPU BBHICOKOM YPOBHE ypokas Ha KOHTPO-
ne (32,3 1/ra) nHa dhoHe MOBHIMIEHHBIX 7103 (hochopa a30THEIE yIOOpEHHS HE OKa3aIy CYIECTBEH-
HOTO BITUSIHUS Ha BeNMunHy ypoxkas. [[pubaBka ot azora B 1,5-1,9 1/ra Oblia HEMOCTOBEPHOI.

TakuMm 00pa3zoM, pH COAEPIKAHMHM HUTPATHOTO a30Ta Iepes OCEBOM O3MMOM Iie-
HU1B! 14,3—16,6 MI/KT TIOUBBI BIUSHUE a30THBIX YIOOpPEHUN HA ypOoxKail MPOSIBUIOCH JI0-
BoJbHO ciabo. IlpubaBka ot azora Ha ¢one PK xonebanace ot 4 no 10%. CootHome-
HHE a30Ta U Qochopa B (azax KOJOLUICHUA-UBETCHUS B BEPXHHUX JHCTHSIX B HHTEPBAJE
10,4-9.,9 cBUAETENHCTBOBAIIO TAKXKE O cI1ab0i MOTPEOHOCTH O3UMOI! MIIIEHHIIBI B a30Te.

BHeceHnne a30THOW MOJKOPMKH €1a00 BIMAJIO Ha CTPYKTYPY ypOKasi 03UMOH Iie-
HUIIBI (Ta0II. 6).

Tabnuna 6
Biausinue ynoOpeHuii Ha CTPYKTYPY yPOXKasi 03UMOI IIIICHHIbI
2020 . 2021 .
BapuaHTi yucno crebnen Uneno s6pro: yucno crebnen Uneno s6pro:
3epeH Ha 1 3epeH Ha 1

oblee ';%"c':?i?); pactenne | CooMa oblee ':’O"(':?i?); pactenne | CooMa

Bes ynobpenuin | 514d 478d 37b 1:1,37 | 464b 433b 29a 1:1,58
N,ooK7s 512d 452d 36b 1:1,62 | 424c 344d 25¢ 1:2,14
P.osKss 536d 478d 35¢ 1:1,46 | 500a 482a 28b 1:2,11
Na,ooP7s 552¢ 485d 32d 1:1,36 | 441c 396b 28b 1:1,92
NoooP105K7s 587c 540c 33d 1:1,61 | 448b 388c 27b 1:1,92
NaooP 140K 100 650b 643a 37b 1:2,15 | 448b 407b 30a 1:2,04
NoooP 175K 125 654b 594b 34c 1:1,71 | 438c 404b 30a 1:2,06
NoooP210K150 641b 564b 37b 1:1,70 | 452b 415b 28b 1:1,84
NasoP210Kis0 684a 581b 41a 1:1,42 | 491a 382¢c 30a 1:1,84

Paznuya 3nauenuii ¢ 0ounakogvimu 6yKeamu 8 npeoeiax 00Ho2o 200d U COpma Cmamucmu-
yecKu HedOCMoBepPHA.

Veenuuenne 10361 azota ¢ N200 mo N250 Ha dhoHEe MOBBIMIEHHONW M03HI dochopa
Y KaJIAs TOBBICHIIO YHCIIO KOJOCOHOCHBIX TOOETOB, 03€pHEHHOCTH KOJIOCA, HO TOBOJBHO
3HaunTENbHO cHU3IIO Maccy 1000 3epen. [lo-BuauMomy, HEAOCTATOK BJIard B MTEPHO Ha-
JIBa 3epHA He TTO3BOJIIII PEATH30BaTh IPENMYIIECTBO B Pa3BUTHH PACTEHUI, CO3[aBaeMOe
Oomee OMArONPHSITHHIM a30THBIM PEKAMOM. DTHUM OOBSICHSIETCS M HEKOTOPOE CHIDKCHHE
MpuOaBKY yporkas 1o cpaBHeHHIO ¢ BapuanToM N200P210K150.

®DochopHBI peKUM TUTAHUS PACTCHUN HAXOAWIICS B TTOJTHOM COOTBETCTBHU C CONEP-
JKaHWeM TofBrkHOTO (hocdopa B mouse. B mepron moceBa 03UMOil NIIEHATIBI CONEPIKaHIe
oABIKHOTO (hochopa B mouse B 2020 1. Ob110 BechMa HI3KUM (9,2 MI/KT 1mouBHI), B 2021 T. —
cpemamM (17 mr/xr). BHecenne GochopHbIX yaoopennii moa Benamky mapa B go3ax P105, P210
TTOBBICHIIO €T0 COZIEpKaHUe COOTBETCTBEHHO 110 12—30 Mr/kT. C yBenmmueHneM 1103 pochopHBIX
yIOOpeHH BO3pOCIIa U CTeTIeHb TOABKHOCTH ocdaros B mouse (¢ 0,0353 mo 0,1316 mr/m).
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Conepxanue hocdopa B 03MMOH MIICHULE U3MEHAJIOCh B COOTBETCTBHH C COAEP-
JKaHueM ero B mouse (Tadm. 1). Tak, B a3y TpyOkoBaHUS comepikaHHE €TO B PACTEHHSIX
0e3 ynoOpenwuii cocrasuio 0,44%, a npu BHeceHNH GochopHBIX ynoOpeHuil konedanoch
ot 0,54 o 0,83%, B ¢azax xonomeHus-nuBeTeHus: — coorseTcTBeHHO 0,28—0,46%. Conep-
aHue Gocdopa B 3epHE BecbMa c1ab0 3aBUCENO OT 703 POCcPOPHBIX YIOOPEHUH U Kote-
6anock ot 0,53 mo 0,65%. Ilo nanubM [6], onTuMansHOE cozxepxkanue gocdopa B pac-
TEHHUSAX Ha CTapOOPOIIAEMBIX CBETIBIX CEpO3eMax cocTaBuio B (haze TpyoxoBanus 0,95%,
B (aze xonourenus — 0,60%, B Ty xe a3y B muctbax — 0,75%.

Ilo mansbM [1], cooTHOmIeHne N: P<7 cBumerenbcTByeT 0 moTpedHOCTH B (hoc-
¢dopHbIX ynoOpeHusax. B Hamumx omblTax onTHMalibHOE comep:kaHue ¢ocdopa B pacte-
HusX HaOmronanock mpu BHeceHUH P210 B 2020 . Bo Bpemst TpyOKOBaHUS ¥ KOJOIICHHUS,
aB 2021 . — TonbKo Bo Bpems konomeHus. B 2021 1. B ¢Bs3M C CHIIBHOI 3aCyX0# U cl1aObIM
noctyruieHueM ¢ocdopa B pacTeHuUs Jaxke IPpH MOBBIIEHHOH 103¢e hocdopa coaepkaHue
€ro B PAaCTCHUSIX ObUIO MOHM)KEHHBIM.

Hannble conepxxanus Gocdopa B IMCTHAX B (hazax KONOMICHUA-LBETCHUSI U COOTHO-
IIIEHHE €TO C a30TOM (TaldJ. 2) CBUAETENHCTBYIOT O OOJIBINON TOTPEOHOCTH 03UMOH TIIIEHH-
1161 B hOCOPHBIX yI0OpeHUIX. B rop! ombITOB cOOTHOMIEHHE a30Ta U (hocdopa Ha KOHTPO-
ne cocraBmio 9,9-10,4. C yeennueHnuem 103 pochopHBIX yIoOpeHNH Yy qIIalInuch yCIOBUS
¢docdopHOTO MUTAHMS, COOTHOIIEHHE a30Ta U (hocdopa yMeHbmaIoch 10 3,9—6,6. B 3a-
cynummoM 2021 1. moBsItieHHBIE 10361 hocopa (P210) BeckMa cirabo BIUSIN HA CoaepKa-
Hue docdopa B mucThiax. Toapko npu qo3ax docdopa nopsiaka P175-210 3ameTHO TOBBI-
1IAJIOCh €0 UCIIOJIb30BaHUE PACTEHUSIMU, U cooTHoweHue N: P ymensmanocs 1o 7,3—6,6.

XapakTepu3sysl AUHAMHKY MOCTYIUIeHHs1 ¢pocdopa B pacTeHUs, CICoyeT OTMETHTH,
yto B 2020 1. Hanbonee WHTEHCUBHO (hochOpHBIE YIOOPEHUS HCIIOIB30BAIKUCE 10 TPYO-
xoBaHus. Ilpu sTom moctymienue ¢ocdopa B pacTeHHUs MOBBIIAJIOCH C YBEIUUYCHHEM
103 dochopHbIXx ynodpeHuit. Tak, 10 TpyOKOBaHUS O3UMasi MIICHUIA Ha KOHTPOJIE HC-
nonb3oBana 11,8; mpu N200P75-24,9; N200P175K125-34,1; N200P210K 150-42,6 xr/ra.
[Tpu moBkIIeHHBIX 103aX Pocdopa u Kanus nocTyruieHne pochopa 3akaHINBaAIOCH B (hazy
TpyOKOBaHMs, a Ha APYTUX BapHaHTax OHO MPOAOJDKAIOCH A0 uBeTeHus. K cospeBanuio
HaOoa1csa HeKOTopbIi 0TTOK ocdopa u3 BererarTuBHOM Macchl. [1pu aToM HanbonbLIeH
norepeil pochopa xapakTepru30BaIMCh PACTEHHS C IIOBBIIICHHBIM COACPKaHUEM €TI0 B TKa-
HixX. B 3acymmBom 2021 1. BusHuEE GocopHBIX ynoOpeHuii Ha noTpedneHue dpocdopa
nposiBuiock Oosee cnabo, uem B 2020 1., 0qHAKO M TOrAa HanOoJiee 3HAYUTEIBHO OH HC-
MOJIB30BAJICS 110 TMOBBIIEHHBIM 103aM (ocdopa 1 KaIus.

Janneie ypoxas (Tabn. 5) CBUAETENBCTBYIOT O TOM, YTO HAHOOJIbLIEE YBEINYCHUE
yposkas 66110 monydeHo oT Gocdoprbix ynodpenwuii. Ot P100 na ¢pone N200K75 npudas-
Ka ypoxas 1o rojam konebdanace ot 12,9 no 14,8 m/ra. B cBsi3u ¢ TeM, 4TO KaJHUifHBIE YI0-
OpeHMs1 3aMETHOTO BIMSHUS Ha YpOXKail He oka3anu, 3(p()EeKTUBHOCTD «3aracHOTo ynoope-
HUSD ompexaensiack go3aMu GochopHbIX ynoopenuid. Tak, HanOompIMe TpUOaBKU ypo-
JKasi 03UMOH TIeHUITBl ObLTH Toydersl o N200P175K 125 u N200P210K150. B 2020 .
oHu coctaBuau 7,5-8,1 n/ra, 8 2021 r. — 4,4-5,7 u/ra.

Vnyumenue yciaoBuii ¢ocopHOro MUTaHUs MOJOKUTENIBFHO CKa3aloCch Ha CTPYK-
Type ypoxkas (tabi. 6). Bapuantel ¢ BeicokuMu no3amu (ochopa U Kaus XapaKTepH-
30BAJIMCH OOJBIIUM YHUCIIOM MPOLYKTHUBHBIX cTeOsel, OoJblIeil 03epHEHHOCThIO KOJoCca
u Hanbomkei Maccoir 1000 3epen. OTHOIIEHUE 3€pHA U COJIOMBI OBLITO OO0JIee IMUPOKHUM,
YyeM Ha HeyJOOpEeHHOM BapuaHTe.

JanHble conepKaHusi OOMEHHOTO Kalus B TIOYBE CBHICTEIBCTBYIOT O BHICOKOH 00e-
CIIEYCHHOCTH HMX KaynueM. [lo maHHBIM [5], ONTHMAabHBIN YpPOBEHb CONEpKaHMS Kalus
B HaJ[3eMHOI1 Macce B a3y TpyOKoBaHus cocTasisieT 4,6%, B pasy konommeHus — 2,3%, B J1-
cThsx (komomenue) — 3,1%. Cuauraercs [8, 9], 4TO I TMArHOCTUKH KAJTMHHOTO TTHTaHUS
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Oonee nenecoodpa3Ho Mcnonb30BaTh HE copepxanue K,O B pactenuu, a orHomeHnue N:
K,O B ero Tkansx. HopMasibHbIM COOTHOILIEHHE a30Ta M KaJIusl B 03UMOH MIIEHULIE SBISETCS
B a3y TpyoxoBanus (0,7-0,9), B mepron userenus (0,8—1,1 u 1,1-1,8) B BepXHUX JHUCTHSIX.

B nammx ombITax comepikaHue Kajus B BereTarnBHOM macce B 2020 . Obu10 B OII-
TUMAaJBHBIX Tipefenax, B 2021 1. — Hike ONTUMANBHBIX 3HAUYE€HUH, YTO, MTO-BUIUMOMY, 00-
YCIIOBJICHO CNIa0bIM HMCIIOJIb30BAaHUEM [TOYBEHHOIO KaIMs B YCIOBHUSX 3aCyLUIMBOIO TOJa.
OnHako COOTHOLIEHHE a30Ta U Kajus B 00a rojia IpOBEAEHUS ONBITOB OBUIO B ONTHMAJIb-
HBIX Ipenenax. [loBbIIeHHBIE O3Bl KAMUHHBIX YI0OpEeHHH BecbMa c1ab0 BIUSUIM Ha CO-
JeprKaHue Kaus B pacTeHHsIX. [locTymnienre kanus B NIIEHUIY B BAPUAHTAX ITOBBILICHHBIX
103 docdopa 1 Kanusi B OCHOBHOM 3aKaHIMBAJIOCH B (ha3y TPyOKOBaHUSL, ¥ JIUIIb 110 [TOBbI-
HIEHHOH 103€ a30Ta OHO MPOAOJIKAIIOCH A0 KonowmeHusa-userenus. K yoopke HaOmonancs
3HAUUTENIbHBIN OTTOK KalMs U3 BEreTaTMBHOM Macchl. Ilox BIMsSHHMEM MOBBILICHHBIX 03
¢docdopa u kamus ero BeIHOC Bo3poc B 2020 . Ha 26—60 kr/ra, B 2021 . — Ha 4-24 kr/ra.

AHaJin3 HaKOIJICHHS CyXOrO BELIECTBAa M YpPOXKAMHBIX NAHHBIX CBHICTEIbCTBY-
eT o cnaboit apdexTnBHOCTH KanmuiHBIX ymoOpeHwit. Tak, mpumeHenne K75 Ha Qone
N200P75 B 2020 r. moBsIicuino ypoxaii Ha 0,2 /ra, a 8 2021 . — va 0,5 w/ra.

Takum oOpa3om, conepaHue Kanus B BEreTaTHBHOM Macce BO BpeMs TpyOKoBa-
Hus B npenenax 4,3—5,0%, a konoueHus-uBeTeHus — B npeaenax 1,79—-2,24%, B BepxHUX
TUCThSIX B Ty ke (azy — 1,80-2,31% npu coorHomenuun N: P 1,3-1,8 cBunerenscTByer
00 ONTHMANBHBIX YCIOBUAX MUTAHUS PACTEHUH KalueM.

Pa3nuyHbIi ypoBEeHb MUHEPAIBHOTO TUTAHUS OKa3aJl ONIPEeIICHHOE BIUSHNE Ha Ka-
4ecTBO 3epHa (Tabdi. 7).

[TnmeBy0 LEHHOCTh O3MMOM MIIEHUIBI XapaKTEPU3yeT COAEp)KaHWE MPOTEHHA
1 KiIeiikoBHUHEI B 3epHE. B 2020 1. ipu ypoxae o3umoit menntibl 40—50 11/ra a30THBIE yI0-
OpeHMs HE BIMSAIM HA YpOXKaid, OMHAKO TaKOW YPOBEHb a30THOTO MUTAHUS OKa3aJcCs SIBHO
HEIIOCTAaTOYHBIM AJ1s1 (YOPMHUPOBAHUS YPOXKasi 3epHa ¢ BHICOKUM KauecTBoM. CozmeprkaHue
npotenHa konebanock ot 10,7 mo 12,1%, ceipoii kneitkoBuHbl — 0T 20 10 28%, cyxoi —
ot 7,6 10 9,5%. B ycinoBusax 3Toro0 rona Hanboiee BHICOKOH OEITKOBOCTBIO OTIMYATIOCH 3€p-
Ho BapuaHToB N200K 75 1 N200P70, a Tak»xe mpu noBeIIeHHO# 103¢e a30Ta (N250 Ha poHe
P210K175). Ha 3Tux BapmaHTax copepkKaHue NMpoTerHa B 3epHe Bo3pocio Ha 0,5-1,2%,
ceIpoil kieiikoBuHbI — Ha 2,0-3,0%. Kanuitable ynoOpeHus: CHU3MIN copepKaHue Oenka
Y KJICHKOBHHBL. 3HAYUTEIEHOE CHU)KEHHUE 3TUX TMOKa3aresneld Habaroaanoch Npy MOBbILICH-
HBIX 7103aX (hochopHO-KaMUITHBIX YIOOpEeHHIA B COYETaHNH ¢ a30THOH rmomkopmioit (N200):
IIPOTENHA IO CPABHEHUIO ¢ KOHTposeM — Ha 1,1-1,4%; ceipoil kielikoBuHbI — Ha 4,0%.

B 3acynumBom 2021 1. mpy HEBBICOKOM ypOBHE yposkasi (okouo 20 11/ra) 3epHO 03UMO
MILIEHULBI XapaKTepU30BaJIoch Oosiee BHICOKUM coaepkanreM Oeinka (13,1-10,12%) u ceipoit
kieiikoBuHsI (32,5-36,15%). B atux ycnosusix ¢ocdopno-kanuitaeie ynoopenus (P105K75),
a Taroke noseieHHbIe 10361 PK B coueranun ¢ N250 3aMeTHO yBenMYMIM OEJIKOBOCTH 3€p-
Ha (comep)kaHue ChIPOM KIIEHKOBUHBI Bo3pocio Ha 3,3—0,0%). Takoe xe nelicTBUE OKasain
1 a30THO-KanwiiHble ynoopenus. B 2021 r. He HaOIOAAI0Ch 3HAYUTENFHOE CHIDKEHUE OEIIKO-
BOCTH TIPH TOBBIIIEHHBIX J103aX (PochopHO-KaIMiHBIX ynoOpeHuit B couetannu ¢ N200, uto
CBsI3aHO ¢ OoJree OMaronpusSTHBIM a30THBIM PEXXIMOM B 3THX BapuaHTax. B 2020 1. crexmoBu-
HOCTB 3epHa ObLy1a 3HAYUTETIBHO HIDKE CTAHAAPTHOH KaK B yIOOPEHHBIX, TaK M B HEYIOOPEHHBIX
BapHaHTaXx, [IPUYEM TECHYIO 3aBUCHMOCTb MEXIy OCIKOBOCTBIO M 3THM IOKa3arejieM He Ha-
omromanu. B 2021 . cTeKmoBUAHOCTH 3epHA ObLIA BEIIIE, HO TAKKE HE OTBeYasa TpeOOBAHUAM
CTaHIapTa Ha CHIbHYIO muieHuIy. HaTypa 3epHa B rompl OmbITOB ObUIAa HA BCEX BapHaHTaX
BBIIIIE CTaHAAPTA, IPUIEM YIOOPEHHUSI HE OKa3bIBAIM CYIIECTBEHHOTO BIIMSHUS Ha 3TOT ITOKa3a-
tenb. B 2020 1. macca 1000 3epen 6buta B ipenenax 39,7-06,9 r, 8 2021 . — 35,6-27,0 . B 006a
rofa onbIToB HanbosbIee cHmkeHne Macchl 1000 3epen (Ha 5,5-7,1 r) HaOMIONANOCH HA Ba-
puante N250P210K 175, ¢ ueM, 1o BUAUMOMY, U CBSI3aHO CHIDKEHHE YPOKasi 3epHa BapUAHTE.
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Tabmmna 7

JeiicTBue y1o0pennii Ha KauecTBO 3epHA 03UMOii mueHUUbI copta Canzap-8

CopepxaHune KNnenKoBUHbI
cblpoi cyxon
2020 r.
Bes ynobpeHui 10,1 20,0 7,4 37 35,2 713
N,ooKss 13,3 26,4 8,8 42 46,9 811
P.0sK7s 12,2 24,6 8,0 43 45,2 809
N,ooPs 12,7 28,4 9,0 47 44,4 808
NoooP105K7s 12,1 231 8,7 47 44,5 808
NaooP 140K 100 12,3 22,6 8,2 34 43,8 806
NoooP 175K 125 1,7 24,3 8,9 46 45,3 807
NoooP 210K 150 11,0 20,0 7,6 45 44,9 809
NosoP210Ki50 12,6 28,0 9,5 46 39,7 802
2021 r.
Bes ynobpeHnun 10,3 30,5 9,4 48 24,1 782
N,ooKss 13,9 36,2 11,8 54 34,9 804
P.0sK7s 14,2 35,8 11,4 55 34,0 801
NoooP7s 13,5 34,1 10,6 58 33,9 795
NoooP105K75 13,4 32,7 11,0 51 33,2 802
NooP 140K 100 13,5 33,5 10,6 56 35,5 801
NoooP175K125 13,4 33,3 10,5 55 35,6 799
N,ooP210K150 13,1 33,0 10,7 54 33,5 804
NosoP 210K 14,2 36,5 11,2 55 27,0 796
BriBoanl

1. Ha cTapoopoIaemMbIx CBETIBIX CEPO3EMHBIX MOYBAX MPU PA3MEIIEHUU O3UMOU
MIISHUIIBI IO YUCTOMY Hapy U COAECPNKAHUU MUHEPATBHOTO a30Ta B MEPUO/] TIOCEBA B CIIOE
0-30 cm 17-22 mr/Kr moYBHI COAEpKaHHE a30Ta B BEPXHUX JIUCTHAX B (hazax KoJolle-
HUS-IIBETEHUsI cOCTaBIsUIO 3,1-3,4%. B 3TuX yClIOBUSIX a30THBIC YIOOPEHUS OKa3bIBAIU
BIIUSIHUE HA YPOXKail 03UMOM MICHUIBI.
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2. Ilpy HU3KOM U CPEIHEM COAEP)KaHHUM MOIBIKHOTO (ocdopa B MOUBE COAEPKAHUE
P,O; B TKaHsX pacTeHUi MapoBoi 03uMu Bo BpeMst TpyOkosanust 0,41-0,45%, konomeHus-1se-
tenus 0,27-0,33%, B BepxHux ucThsix 0,31-0,33% npu coorHomennu N: P— okono 10. B atux
YCIIOBHSIX HAaOMIOANIach CHIIbHAS TOTPEOHOCTh O3UMOM MIIEHUIIBI B ()OC(HOPHBIX YI0OPEHHSIX.

3. OnrTManeHBIN ypoBeHb (hocdopHoro mmuTaHus (comepkanue ¢docdopa B TKaHAX
0,76-0,81% B a3y TpybroBanus, 0,47-0,53% B BepXHHUX JIMCTHSX B (ha3ax KOJIOIICHHS-L[BETE-
Hust, cooTHomenne N: P 6,5-7,4) obecnieunBasicsi BHECEHUEM MOBBIIICHHBIX 103 (POCHOPHBIX
yaoopenwuii (P175-P210). [Ipu aToM yporkaii 03uMoii MIeHuIs! Bo3pactai Ha 4,7—6,8 m/ra.

4. B ycioBusiX 3acyIIMBOTO Tofa IJisl MONAEPKaHUs ONTUMAaJIbHOTO YPOBHS (oc-
(opHOTO TTTaHUA TPEOYIOTCS O0lIee BBICOKHUE NT03bI (hOCHOPHBIX YIOOpEHUH.

5. llpu conepsxanmnu noasmwkHOTO Kamus 30,8—37,1 mMr/100 T OYBHI U COEpIKAHUH
K,O B pacrenusix B paszy TpyOkoBaHus B mpenenax 4,34—5,11% Bo Bpemst KOnOImEHHS-1IBE-
terus 1,78-2,30% u B Ty e (a3zy B BepxHUX JHUCTHIX 1,6-2,4% mpu cooTHOmEHNH N:
K,0 1,2-1,9 kanuitaple ynoOpeHus He OKa3bIBAIIN TOJIOKUTENBHOTO JEHCTBHSA HA YPOXKaH.

6. Comeprxanue OeJka B 3epHE 3aBUCUT OT YPOBHsSI MUTaHMS MIIEHHULBI a30ToM. Or-
TUMaJIbHOE 7Sl ONTyYeHHsI HauOOJIbIIEero ypoKasi COAEp)KaHUe a30Ta B BEPXHUX JIUCTBAX
B (ha3ax KOJOIIEHHS-L[BETEHUs] HE 00ECIIEUNBAIIO BBHICOKOTO COAEp)KaHUs Oelka B 3epHE.
J1J1s TOBBIIIEHHS €T0 MUIIEBBIX KaueCTB HEOOXOANMO JOMOIHUTEIbHOE BHECEHNUE A30THBIX
yno6penuii B no3ax N200-N250.

7. llpu cootHomenuu N: P B BepXHUX JHCTHAX, paBHOM 3,9, HaOMIOOAIOCH pe3Koe
CHIKEHHE OeTIKOBOCTH 3€pHa.

8. McnpiTaHHbIE 103bI YIOOPEHHUs HE OKa3bIBAJIM CYLIECTBEHHOI'O BIMSHUS Ha CTe-
KJIIOBUJHOCTb 3€pHA U €ro HaTypy. YBeaudeHue n03bl azota ¢ N200 1o N250 pesko cHuka-
10 maccy 1000 3epeH.
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EFFECT OF MINERAL NUTRITION ON YIELD AND GRAIN QUALITY
OF WINTER WHEAT CULTIVATED IN THE FERGHANA VALLEY

SH.Z. KHAKIMOV
(Namangan Institute of Engineering and Technology, Uzbekistan.)

Winter wheat in pure fallow is in great need of phosphorus fertilizers on light gray earth
soils. The content of N, P and K in leaves in the heading phase and the ratio of N: P and N:
K correctly reflects its nutrient requirements. The optimal doses for the yields do not ensure that
the grain is of high quality.

Key words: light gray soil, winter wheat, quality, yield, need, dose, mineral fertilizers.
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