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B maGopaTopHO-TI0JIEBOM OIBITE, IPOBEICHHOM B KIIMMAaTUYECKMX YCIOBUSIX MOCKOBCKOIt 00JI., yCTaHOB-
JIEHO, 4TO TOcje 2-X poTainuii (6 JIeT) HACHIIIEHHOTO OBOIIIHOTO CeBOOOOpOTa (KalTycTa OeIoKOYaHHAs
MTO3IHSISI—MOPKOBb—CBEKJIa CTOJIOBAsT) Ha aJTIOBHATIBLHOM JIYTOBOM CPEMHECYTTIMHUCTOM ITOYBE TIPU eKe-
TOIHOM BHECEHUU OMOKOMITOCTA B 103¢€ 6 T/Ta (cymMmMapHO 18 T/ra) mpousoliia CTaGUIn3aLus COaepKaHUsT
rymyca B ITOYBe, OTMeUeHa TEHIESHIINS K HAaKOIIJICHUIO (hpaKIIUHM IIeJIOYHOTUIPOIN3yeMoro a3oTa (+6%) u
pacxoa0BaHUIO MOABWXKHEIX hopM dochopa (—4%) v kanust (—6%), a TakKe pa3yIIOTHEHUIO ouBkl. HMc-
ITOJIb30BaHNE€ MUHEPATbHBIX YIOOPEHUI B OMMHAPHOI U ITOJYTOPHOM 103aX BHISIBUJIO TEHICHIIMIO K CHH-
KEHUIO COIEPXKaHMS rymyca B rmouBe (Ha 3—4%), ruaponausyemMoro a3ota (Ha 7—8%) 1 HaKOIJIEHUIO 10~
IBWXKHBIX pochopa (Ha 1—15%) u xanmusa (Ha 3—22%). BHeceHUe TTOJTOBUHHOM 10361 MUHEPATBHBIX Y100~
PEHUIl MPUBEO K YXYAIIEHWIO MOYBEHHOIO IUIOAOPOIUS, CHUXKEHMIO colepxXaHust rymyca (—5%),
rmonBIKHOTO hocdopa n Kanus (Ha S u 17%). Hyth 60iiee 3¢ GheKTUBHBIM ObUIO BHECEHUE €XKETOTHO OMO-
KomrocTa B jo3e 3 T/ra. [Ipu coBMecTHOM BHeceHUU GruokomItocTa (6 T/ra) n omuHapHoit 1o3sl NPK ot-
MeueHa CTabuIn3aIysl ColepKaHus TyMyca B IOYBe Ha HaYaJIbHOM YPOBHE, HAKOTIJICHHE TUIPOJIN3YEMOTO
azoTta (Ha 9%), moaBuKHOTO hochopa u Kaaus (Ha 5—6%). 3a 2 poTaliii OTMEYEHO CHUKEHUE COAepXKa-
HUsA obMeHHOoTOo Kanblus (Ha 1—10% ot HayasibHOTO YpOBHS) U MarHus (Ha 3—11%) u cmaboe rmoakKucie-
HMe NouBkI (cHUXeHne pHy Ha 1—2% oT HaYaJIbHOTO MTOKa3aTeJs). YCTaHOBJICHO, YTO CPEAHSISI TPOAYK-
TUBHOCTH IMAIITHU 06€3 TpUMeHeHus ynoopeHuii coctapisia S0 T/ra, Tpy BHECEHUU IMOJJIOBUHHOM MO3BI MO~
BbIIIAJIACh Ha 14, omuHapHO — Ha 28, mojyropHoii Ha —42%, MpUMeHeHe GMOKOMITOCTa B J03aX 3 U
6 T/Ta 06ecTIeYnBAIO POCT MPOAYKTUBHOCTH Ha 8—16%. [1pu cOBMECTHOM €KeTOTHOM BHECEHUH OMOKOM-
rocta ¢ ogrHapHo 10301 NPK cpenHsst mpoayKTUBHOCTb CEBOOOOPOTA MOBkIIIanach Ha 26—35%.

Karoueesvie crosa: ammoBraibHast TyroBasl TOYBa, OBOIITHOM ceBOOGOPOT, MUHEPATTbHBIE YIOOPEHUST, Opra-
HUYeCcKre ynoOpeHusl, TII0N0Ppoaue, TyMyc, a3oT, docdop, Kanuii, Kaabliiil, MarHuit, KUCIIOTHOCTh
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BBEAJEHUWE

OCHOBHBIM YCJIOBHEM CTAaOUIILHOTO PAa3BUTHSI ar-
POTIPOMBIIIJIEHHOTO KoMIUIeKca Poccuu n ucTouHu-
KOM pacCIIVpPEHUs] CEIbCKOXO3SIMCTBEHHOTO MPOU3-
BOJICTBA SIBJISIETCS COXpaHEHUE, BOCIIPOU3BOICTBO U
palMroHaIbHOE UCITOJIb30BaHUE TTOUBEHHOTO TIOI0-
pOINSI 3eMeJIb CETbCKOX03SIMCTBEHHOTO Ha3HAYSHUSI.
CoxpaHeHue 1 BOCIIPOM3BOJICTBO TUIOAOPOAUS TIOUB
SIBJISIETCSI €CTECTBEHHBIM YCJIOBUEM MHTEHCU(UKA-
LM 3eMJIeIe/ NS, CHOCOOCTBYET POCTY YPOXKaeB, yBe-
JINYMBAET LIEHHOCTh MAIIHKU, UMEET MPUPOIOOXPaH-
Hoe 3HaueHue. B mociaemHue rogbl pe3yabTaThl arpo-
XUMUUYECKOTO OOCIeNOBAaHUS TIOUB CETbXO3YTOIMIA
BBISIBUJIM 2 OCHOBHBIE TEHAESHIIY B U3MEHEHUH 10U -
BEHHOTO mtomoponus [1]: MemIeHHOe, HO TTIOCTOSTH-
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HOEe CHIDKEHHME COIepXKaHUS TyMyca, TOABUKHBIX
dopm dbocdopa n Kanns, a TAaKKe YBEIIMUSHHUE TIIO-
IIaIY KUCJIBIX TTOYB, UTO SIBJISIETCS CIIEACTBUEM HEI0-
CTaTOYHOTO BHECEHUSI OPraHMYEeCKUX U MHUHEpPaJb-
HBIX YIOOpeHUi1, U3BECTKOBBIX MaTepruanoB. OBOIII-
Hble KYJIBTYpbl TpeOoBaTeIbHBI K IUIOAOPOIUIO
MMOYBHI, OTJIUYAIOTCS YYBCTBUTEIBHOCTBIO K PEaKIIUN
cpelbl M BBICOKMM OWOJIOTUYECKMM BBIHOCOM U3
MOoYBHI [2, 3]. MuUHepaabHbIe 1 OpraHNYeCKre yIo00-
peHUsI — NIaBHBIN pecypc yIIpaBieHUS TTPOIYKIIMOH-
HBIM MPOLIECCOM TIPU MPUMEHEHWU WHTEHCUBHBIX
TEeXHOJIOTUi1. B Tutepartype yaelieHo Majio BHUMAaHUS
MMOYBEHHOMY IJIOAOPOANIO aJUTIOBUAIBHBIX JIYTOBBIX
CPEIHECYNIMHUCTHIX [IOYB B OBOIIIHBIX CEBOOOOpOTAX
P Pa3HBIX CUCTeMaX YIOOpeHUsI, MOKHO OTMETHUTh
pabdotel lo6poBoabckoro [4], Kopabnesoit [5].
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Ta6muna 1. KonmmdecTBO MUTATEILHEIX BEIIECTB, BHECEHHOE C YIOOpEHUSIMU

BHeceHo ¢ ynoOpeHusimu
CoOTHOIIIEHUE MUTATETbHBIX BEIIECTB
Bapuant 3a 2 poTrauuu, Kr/ra

N P,0; K,O N P,O5 K,0
be3 ynobpeHuii (KOHTpOIb) 0 0 0 —
0.5 NPK 390 220 640 1.77 1.0 2.91
NPK 780 440 1280 1.77 1.0 2.91
1.5 NPK 1170 660 1920 1.77 1.0 291
Buokomriocrt 3 T/ra 540 360 360 1.50 1.0 1.00
Buokommoct 6 T/ra 1080 720 720 1.50 1.0 1.00
0.5 NPK + 6uokommoct 3 T/Ta 930 580 1000 1.60 1.0 1.72
NPK + 6uokomrioct 6 T/ra 1860 1160 2000 1.60 1.0 1.72

Ha anmoBuanbHoOI IyroBoii mouBe beikoBckoro pac-
mupeHust notMel p. Mocksbl (PameHckuit p-H) uc-
cliegoBaHUs ee Iuiogopoaus nmposoawad so BHUN
opoueoactsa (HeiHe BHUMNO — ¢unuan GHIIO)
[6—8]. Lleab paGOTHI — U3yYeHMEe U3MEHEHUSI OCHOB-
HBIX arpOXUMUYECKMX TTOKa3aTes el MIOT0OpOaUS all-
JIIOBUAJILHOM JIYTOBO# TOYBBI B UMCTO OBOIIHOM
CeBOOOOPOTE TPU pa3HBIX CUCTEMaX YIOOpEeHUs C
MPUMEHEHVEM COBPEMEHHBIX OpraHWYeCKUX yno0-
pPEHUIT — OMOKOMITOCTOB Ha OCHOBE MTUYBLETO MTOMETA.

METOJINKA NCCIIEJOBAHUA

HccnenpoBanue nposeneHo Bo BHUMO — dpunm-
aste @HIIO B 1a00paTOPHO-ITIOJIEBOM OIBITE HA aJl-
JIIOBUAJIBHOM JIYTOBOM CPEIHECYINIMHUCTON I10YBE
noiimbl p. MockBbel PaMeHcKoro p-Ha MOCKOBCKOM
00J1. B TeUeHHe 2-X poTalnii (6 JIeT) OBOIIHOTO CEBO-
oboporTa.

OBOIIHBIC KYJIbTYphl BO3J/bIBa Il B MHTCHCUB-
HOM OBOIITHOM CEBOOOOPOTE C UYepeaOBaHUEM KYJIb-
Typ: KalycTta OeJIoOKOYaHHasi MO3IHSISI—MOPKOBb—
CBeKJIa CToJI0oBasi. Bo3nenbiBaHME KamycThl U KOp-
HETUIOMOB BEJIM T10 MPUHSITHIM B XO3SIMCTBE TEXHO-
JgorusiM. I'yctora mocanku 40-CyTO4HOM paccaibl
KaITyCThl TTO3MHe# — 35 ThIC. IIT./Ta, TToceBa CeMsH
MOPKOBU — 1 MIJIH IIT./Ta, CBEKJIbI CTOJIOBOl —
0.5 MJH 1T, /TA.

OnuHapHbIe 03Bl MUHEPAJbHBIX YIOOPEHU CO-
craBuan: nox karmycty — N150P100K250, om Mop-
koBb — N9OP60K 180, mon cBekiay — N150P60K210
(Tabs. 1). MuHepaibHbIe YIOOpEeHHS B BUIE aMMUay-
Hoit cenmutpel (34% N), mBoitHoro cyrepdgocdara
(42% P,05) u xinopuctoro kKanus (60% K,O) u opra-
HUYECKHE B BUAE OMOKOMIIOCTA C OOIIMM colepka-
HueM N — 3%, P,Os u K,O — 1o 2% BHOCHJIM BECHOI
(2-s1 mekama mast) Bpa3opoc, ¢ MOCIeAYIOLIe 3amel1-
KO KyJTbTUBAaTOPOM-TpeOHeoOpa3oBaTeIeM.

BrokoMIocT B OTIMYMe OT HaBO3a MMeeT OoJiee
HU3KyI0 BiIaxXHOCTh (30—40%), BBICOKOE comepska-
HY€ OCHOBHBIX TUTATEIbHBIX BelecTs (3:2:2%) u op-
raHnmgeckoro BemecTBa (~30% B mepecueTe Ha yIiie-
pom), He COIEepPKUT CeMSIH COPHBIX pacTeHUiA. 1036l
€ro BHECEHMs Ha ITOPSIOK MEHBIIE, YeM TIpH WC-
MTOJTb30BaHUY TPATUIIMOHHOTO HaBO3a.

ITpoObI TOYBHI WIS aHAIM3a OTOMPAJIM BECHOM (2-51
JieKaaa Masi), 10 BHECEHUS ynoOpeHUIA U3 TTaXOTHOTO
ciiosgs 0—20 cM TpoCTeBBIM OypOM pPaBHOMEPHO CO
BCe MJIOILIAIN TeJITHKU.

ITosieBbIe OMBITHI MPOBEIEHBI B COOTBETCTBUU C
MeTOIMKON [9]. Arpoxmmuueckue HCCIeOOBAHUS
BBITIOJTHSIJIM OOILIETPUHATHIMU MeTonamu [10].

PE3VJIBTATbBI 1 UX OBCYXIEHHUE

ConepxXaHue TyMyca — OCHOBHOM KpUTEPUI TIJI0-
Jlopoausi MouBbl. B mocnenHue necaTuneTusi, B CBSI3U
C COKpallleHUeM BHECEHUsI OpraHuYecKux yaoope-
HUM, UCKITIOYEHNEM CUAEPATIbHBIX KYJIBTYpP U3 CEBO-
000pOTOB, HAOJMIOAAIOT MEJIEHHOE CHUXKEHUE 3ara-
COB ryMyca B [TaXOTHBIX oYBax. B otyinuve ot MyuHe-
paIbHBIX YOOOpeHUii, TAe TOMOJHEHUE rymyca B
IMOYBE BO3MOXHO JIUIIb MPU YBETUUYEHUU MACCHI MO~
JKHUBHBIX 1 KOPHEBBIX OCTATKOB BCJIEICTBUE YBEJIU-
YEHUS1 YPOKAMNHOCTU KYJIbTYp CEBOOOOpPOTA, OpraHu-
yecKue ynoopeHus, B YaCTHOCTU OMOKOMITOCTHI, CO-
Iepxat B cBoeM cocTaBe 1o 30—40% (B nepecyeTe Ha
yIJ1epoJ) OPraHUYECKOTO BEIIEeCTBA U SIBJSIOTCS 10-
MOJIHUTEJIbHBIM MOCTAaBIIMKOM TyMyca B TIOYBBI.
B Hamux mccienoBaHusx (Tabil. 2) eXXerogHoe BHe-
ceHMe OmoKoMITocTa B 1o3e 6 T/ra (B cymme 36 T 3a
2 poraluu) NMO3BOJIMJIO CTAOWIM3UPOBATh COlepXKa-
HUE TyMyca B NaxOTHOM CJIO€ IIOYBbl Ha ypOBHE
3.13%. Jo3a 6mokomItocTa 3 T/Ta eXXerogHo (B CyMMe
18 T/Ta) obecmeunia MeHbIINI 3P heKT HAKOTUICHUS
U coXpaHeHus Tymyca. MuHepaibHble ynoOpeHus B
pa3HbIX 103ax (MOJOBUHHAS, TOJIHAS, TTOJyTOpHAas)
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Tabomuna 2. U3MeHeHue cogepkaHus ryMmyca, TMIpOIU3yeMOro a3oTa U MoaBUKHBIX hocdopa u Kanus B mouse (cioit 0—

20 cm)
OO6HapyzkeHo B rouBe (coit 0—20 cM) mociie 2-X poTaiuii (6 JIeT) OBOILIHOIO CEBOOOOpOTa
Bapuanr rymyc N P,054 K,0

r/100 r % mr/100 T % mr/100 T % mr/100 T %
HcxonHoe 3.12 100 9.8 100 25.9 100 12.5 100
be3 ynobpenuii (KOHTpOJIb) 2.94 94 8.5 87 23.7 92 9.8 78
0.5 NPK 2.95 95 8.8 90 24.5 95 10.4 83
NPK 3.03 97 9.0 92 26.2 101 12.9 103
1.5 NPK 3.00 96 9.1 93 29.8 115 15.2 122
Buokomroct 3 T/ra 3.05 98 9.5 97 24.1 93 11.1 89
BuokomriocTt 6 T/ra 313 100 10.4 106 24.9 96 11.8 94
0.5 NPK + 6uokommnocr 3 1/ra 3.01 96 9.4 96 24.5 95 11.6 93
NPK + 6uokommnoct 6 T/ra 3.11 100 10.7 109 27.1 105 13.2 106
HCPys 0.14 - 1.6 - 2.2 — 2.5 —

He ObLIM CIIOCOOHBI IMOAAEPKUBATh YPOBEHb COAEP-
>KaHUsSI TYMyca B TTIOYBE U JIMIIIb 3aMeIJISITTA €TO MUHE -
panuzauuio. [Ipu 3ToM 3 PEeKTUBHOCTH COBMECTHO-
ro BHECEHUST OPTAHUYECKUX U MUHEPATbHBIX yI00-
peHuit ObLIa OOJbIE: B BapuaHTE C €XETOAHBIM
BHeceHUeM pacueTHoii 103kl NPK coBMecTHO ¢ 61o-
KOMITOCTOM B 03¢ 6 T/Ta coaepkaHue Tymyca B Io4-
BE COXpaHWJIOCh HA HayaJlbHOM ypoBHe. BeposiTHO,
Mpu JajbHeillIeM WCIOJIb30BaHUM OMOKOMITOCTA
MOXXHO OydeT HaOIIogaTh MPUPOCT 3aracoB ryMmyca B
rnmouBe. BeIpalimBaHue OBOIEH Ha MOJHOCTBIO He-
yInoOpeHHOI ITouBe (BapuaHT 6€3 yToOpeHuit), a Takxke
C MUHUMAJTBHBIM UX KOJIm4ecTBOM (BapuaHT 1/2 NPK)
B MaKCUMaJbHON CTEIeHU YCKOPSIJIO MUHEpaln3a-
LIMI0 OPTaHUYECKOTO BEIIECTBA MOYBHI.

ConepxaHue IIeI0YeruapoaIn3yeMoro a3ora (1o
Mmetony KopHduima) B mouBe MMeI0 TEHACHIMIO K
YBEJIMYEHUIO B BaprMaHTaX ¢ BHECEHUEM OMOKOMIIO-
cra 6 T/Ta eXxeromHo — 10 9% oT HayaJIbHOTO Comep-
JKaHUS B TIOYBE, UTO KOCBEHHO MOATBEPINIO HAKOTI -
JIEHWE B IOYBE OPraHUYECKUX BEIIECTB; P TIpUMeE-
HEHUM YMCTO MUHEPAJIBHOM CUCTEMBI YIOOPEHUST —
cHMxXanoch Ha 7—10%, B TOM 4KCiIe U B BapuaHTe C
nosryropHoit mo3oit NPK. [Insg rmaponn3syeMoro a3o-
Ta OBLJIM XapaKTePHBI Te XXe 3aKOHOMEPHOCTU 3aBU-
CUMOCTHU OT CUCTEM yIOOpEHMS, UYTO 1 ISl TyMyca.

B HeuepHozeMHOIT 30He KammycTa OeJIoOKOYaHHasI
noTpednser mas co3ganusa 10 T OCHOBHOI TIPOIyK-
uu 27 xkr N, 7 kr P,O5 u 32 kr K,0O, mopkoBb — 29,
13 1 44 kT, cBekJ1a ctonoBast — 47, 18 u 69 Kr cooTBeT-
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cTBeHHO [11]. TakuM 06pa3om, 0OI1I1iT BBIHOC MOXET
nocturatb 300 xr N/ra, 100 kr P,Os/ra u 400 xr
K,O/ra u 6omee, 4yTo TpebyeT 00513aTeILHOTO BOC-
MOJIHEHUSI 3aTpar.

Db dekTuBHOE TUIOAOPOANE TTOYB B OTHOIIICHUH
dochopa NpUHITO XapaKTepU30BaTh 3aacoM IIO-
IBWXKHBIX popM docdopa, T.e. pochopoM IMOUBEH-
HOTO pacTBOpa U NMEPEXOASIIMM B PACTBOP IO BO3-
JIeACTBHEM CJ1a0bIX KUCIOT WM Iejoueii. AJUTIOBU-
ajibHasl JIyroBasl IOYBa XapaKTepU3yeTCsI BBICOKUM
€CTeCTBEHHBIM coAep>KaHMEeM ITOABMXKHOTO (pocdo-
pa (1o merony Yupunkosa), MO3TOMY Jaxke mocie 6-
JISTHETO BBIpalIMBaHMsI OBOIIIeii 6e3 BHECEHUS yI00-
pPEHUIA KJ1acC MOYBHI IT0 00ECTIEYUeHHOCTH OCTajICs Ha
BbICOKOM ypoBHe (>20 mMr/100 r mouBsl). [TomyTop-
Has no3a NPK, BHocuMas exxeromHo, odecriedynBasia
HaKOIUIeHME MOABMKHOTO pocdopa B ITOUBE OOJIbIIIE
Ha 15% K HayaIbHOMY COIEpKAHUIO, a pacyeTHast
0332 CTaOWIM3UpOBaa CoAepXKaHUE ITOABUKHOIO
P,Os (puc. 1). [IpumeHeHre OMOKOMMIOCTA B 103aX 3
1 6 T/Ta eXEerogHO ITOKAa3aJIo TEHICHILIUIO K CHUXE-
Huto P,Os5 B mouBe, BUAMMO, U3-3a HexocTaTka ¢oc-
dopa B ymoobpeHnN. Tak 3Ke BIUSIIIO M €3KeTOTHOE MC-
TTOJIb30BaHME MOJTOBUHHOIM 10361 NPK.

[J1s XapaKTepUCTUKHU TIJIOAOPOAYS B OTHOILIEHUU
Kausl clieayeT YYUThIBAaTh KaJuii MOYBEHHOIO pac-
TBOpa (JIETKOPAaCTBOPUMBIi1) 1 OOMEHHBIN Kaluii, a
TakKXXe YacTUYHO HEOOMEHHBIN, HM3BJIeKaecMble U3
MOYBBI Pa3HBIMU PacTBOpUTEIIMU. B Haliem uccire-
JTOBAaHWUU Coliep>KaHUe TTOIBVKHOTO KaJins (110 METO-
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bBes 0.5NPK NPK [1.5NPK B/k B/x  0.5NPK + NPK +
yIo0opeHui 31/ra 6T/ra 6/k3T/ra 06/K
(KOHTpPOJIb) 6 T/Ta

N rugponusyemslii (mo Kopudunny)

P,O5 nonBrxHbIH (110 YUPUKOBY)

K,O noasuxHbIit (Mo Yupukosy)

Puc. 1. U3MeHeHMe conepKaHus TUAPOIM3YEMOro a30Ta, MOABMKHBIX (pocdhopa 1 Kajusl B aJUTIOBUAJIbHOIM JIyTOBOM ITIOYBE 110~

cyie 2-X poTaiuii OBOIIHOTO ceBoobopoTa. b/K — OMOKOMITOCT.

ny Yupukosa, B 0.5 H. CH;COOH) 6»110 6osee Ba-
prabeIbHBIM B cpaBHEeHNM ¢ (pochopoM B BapmaHTax
BBUIY OOJIBIIIETO €TO0 ITOTIOIIEHNST OBOIITHBIMU KYJIb-
TypaMH, a TakKXKe BO3MOXHOCTHU €TI0 BBIMBIBAHUS B
HIKeJIeXalllie TOPU30HTHI, IIepeX0I0M B HEOOMEH-
Hy10 hopMy U T.11. TOIbKO B BapraHTax ¢ BHECEHUEM
1 1/2 NPK BbIsIBICHO HAaKOIUIEHHWE TTOIBMKHBIX
dopm kanmusa (Ha 22%) B cpaBHEHWU C HAYaJIbHbIM
conepxxaHueM, pacdyeTHasd mo3a NPK, a takxke ee
BHECEHME COBMECTHO C OMOKOMIIOCTOM, ITO3BOJIMJIA
KOMIIEHCHUPOBAaTh BBIHOC Kajusl U IIOOAEpPXKaTh €ro
colepxkaHe Ha UCXOTHOM (B rom 3aKJIaIkKil) YPOBHE.
I1pu cII0Ib30BaHNH YMCTO OPTAHNYECKOM CUCTEMBI
yaoOpeHMs B BapraHTaX ¢ OMOKOMIIOCTOM IT0YBa I10-
tepsita 6—11% K,O ot HavaiabHOTO ypoBHS. BrIpa-
IIBaHNE OBOIIE B CEBOOOOPOTE O€3 MCIOIb30Ba-
HUS yIOOpeHMI1, a TaKKe ¢ MOJOBUHHOI 1030ii NPK
HETaTUBHO OTPaKaJIOCh Ha COAEP>KaHUM MOABVKHO-
To Kayus, ero yobuib coctaBmia 17—22%.

OBolIHBIE KYJIbTYPBI MOTPEOISIOT 3HAYMTEIBHOE
KOJIMYeCTBO Kanblus u MarHus. [1o nanaeiM bopu-
coBa [3], BeicokuM moTpebieHueM Kanbiusa (CaO)
OTJINYAIOTCS TIO3OHSS KaImycTta OeJIOKOYaHHas |
cBekJia crojioBas (49—50 xr/10 T), MOpPKOBb — He-
CKOJIbKO MeHbIIMM (22 Kr/10 T). O0I11I1i1 BEIHOC YPO-

JKaeM 3TOro 3JIeMeHTa MOXKET JocTurarb 364, 221 u
132 Kr/Ta COOTBETCTBEHHO. BBIHOC MarHus ypoxxaeM
KarycThl no3nHeit 80 T/ra mocturaer 60 kr MgO/ra,
cBekiIbl crojioBoit (40 T/ra) — 52 Kr/ra, MOpPKOBU
(60 T/Ta) — 48 kT MgO/Ta. [1o MaHHBIM paboTHI [12],
notpebiaeHne MarHusa Ha 10 T ypoxkast coCTaBiIsIeT:
KaITyCThl O€JIOKOYaHHOM — 7, CBEKJIbI CTOIOBOM — 20,
MopkoBHu — 5 kT MgO.

ITokazano (tab6u. 3), uro 3a 2 poranuu (6 JeT)
OBOIITHOTO CeBOOOOpOTa copepkaHUe B TOYBE 00-
MEHHOTO KaJIbLIMsI YMEeHbIIMIIOCh Ha 1—10, MarHust —
Ha 3—11% oT HavYaJIbHOTO CoAepKaHMs 13-3a BEIHOCA
STUX 3JIEMEHTOB yPOXKAaeM M ITOJHBLIM OTCYTCTBUEM
KOMIICHCALIMM, T.K. NPUMEHEHHbIC YOOOpEHUSI HE
coZiepKajii B CBOEM COCTaBe 3TUX MaKpO3JEMEHTOB.
IMapannensHO HaOMIOOANM TEHACHLUIO K yBeJUYe-
HUIO KUCJIOTHOCTHU I10YBbI. [Ipu peryisipHoM BHece-
HUU OpraHUYeCcKUX ynoOopeHuit (bMokoMmnocra) oT-
MeYeHa TEHIOCHUMS K pa3yIUIOTHEHUIO TIOYBHI,
YMEHBIIIEHUIO €€ 00BEMHOTO Beca.

IIpu omenke 000 CHUCTEMBI YIOOPEHUS BaK-
HBIM SBIISIETCSI MAaKCUMAaJIbHO BO3MOXHAsl ypoxKaii-
HOCTb KynbTyphl (Tabi. 4, puc. 2). MuHuManbHas
CpEIHSISI TIPOAYKTUBHOCTh CEBOOOOPOTA MOTYyYeHA B
BapHMaHTe 0e3 IIpruMeHeHUsT ynoopeHuii. B BapmanTax
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Tao6muna 3. IsmeHeHUe coacpXXaHuA O0OMEHHBIX OCHOBAHMM 1 KUCJIOTHOCTH ITOYBEI IOCIIE 2-X pOTaL[I/Iﬁ OBOIIHOIO CE-

BOOOOpOTa
O6HapyxeHo B 1mouBe (cioit 0—20 cm)
nocie 2-X poTaiuii (6 JIeT) OBOILIHOIO CeBOOGOpOTa

Bapuanr Ca2t Mg2* pHyq IUTOTHOCTh
mr-3k8/100 ¢ % mr-3k8/100 r % emn. pH % r/cm’ %
WcxonHoe 18.0 100 3.5 100 6.32 100 1.13 100
be3 ynoopeHuit (KOHTPOJIb) 17.8 99 3.4 97 6.26 99 1.13 100
0.5 NPK 16.5 92 3.2 91 6.22 98 1.13 100
NPK 16.9 94 33 94 6.22 98 1.13 100
1.5 NPK 16.2 90 3.1 89 6.17 98 1.14 101
Buokomrioct 3 T/ra 17.3 96 33 94 6.21 98 1.11 98
Buokomrmoct 6 T/ra 17.5 97 3.3 94 6.24 99 1.10 97
0.5 NPK + 6uoxommocrt 3 1/ra 17.3 96 3.2 91 6.23 99 1.12 99
NPK + 6uokomrioct 6 T/ra 17.0 94 3.1 89 6.20 98 1.11 98
HCPys 1.2 — 0.6 — 0.07 - 0.04 —

Taomuua 4. YpoxaiiHOCTh OBOIIIHOTO cCeBOOOOpOTa (CpeaHee 3a 2 poTaLiim)

CpenHsist ypoXaitHOCTb OBOIIHOTO CEBOOOOPOTA (CTAHAAPTHOM MPOAYKIIUN)
Kamnycra
CpenHsist
Bapuant GesloKouaHHast MOPKOBb CBeKJIa CTOJIOBast
MPOIYKTUBHOCTD
TTO3IHSIS
T/Ta % T/Ta % T/Ta % T/Ta %
be3 yno6peHuit (KOHTPOJIb) 47.3 100 53.2 100 49.7 100 50.1 100
0.5 NPK 56.8 120 60.4 114 54.2 109 57.1 114
NPK 66.8 141 64.8 122 60.2 121 63.9 128
1.5 NPK 79.5 168 66.6 125 66.8 134 71.0 142
Buokommnoct 3 T/ra 55.2 117 54.9 103 52.3 105 54.1 108
Buokomrioct 6 T/Ta 58.3 123 57.9 109 57.9 116 58.0 116
0.5 NPK + 6uokomrioct 3 1/ra 66.8 141 62.4 117 60.1 121 63.1 126
NPK + 6uokomrioct 6 T/ra 71.5 151 67.9 128 63.5 128 67.6 135
HCPy;s 34 — 3.7 — 4.8 — 3.4-4.8 —

C YMCTO OPTaHWYECKOM CHCTEMOM yOIOOpEHUST OTMe-
YeHO TTOBBIIIIeHNEe yYpoxkaiitHocT Ha 8—16%, a B Ba-
puaHrtax ¢ uucto muHepambHOU (1/2 NPK, NPK,
11/2 NPK) — na 14—42%. Oprano-muHepagbHas
cucTeMa ynobpeHus obecnieuria 26—35% mpupocTa
MPOIYKTUBHOCTH CEBOOOOPOTA.

BbIBO/1 bl

1. IMTocme 2-x poTranuii (6 IET) OBOIITHOTO CEBOOOO-
poTa Ha aJTIIOBUAJIbHOI JIYTOBOM MOUBE COAEpKaHUE
ATPOXUMUA
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ryMyca M THUIPOJM3YEeMOTO a30Ta COXpaHWJIOCh Ha
GJIM3KOM K HadajbHOMY ypoBHe (3.11—3.13% u 10.4—
10.7 mr/100 1) 1Ipu eXeromHoM BHECEHUU OMOKOM-
rmocra B 103¢ 6 T/Ta, pa3meiabHO WJIM COBMECTHO C
NPK. MunumansHoe coaepxkaHue rymyca (2.84—
2.85%) n ruaponmsyemoro azora (8.5—8.8 mr/100 r)
BBISIBJIEHO B KOHTpPOJIE, MUHEpaJbHbIe yI0OpeHUs
CIEPXKUBAIM MUHEPATU3aIIUIO TyMyca MOYBHI.

2. B mouBe BO3pocCiO conepkaHUe MOABUXKHOTO
docdopa (Ha 1-15%) u kanusa (Ha 3—22%) B Bapu-



18 BACKOUYKOB u np.

VYpoxaitHoCTb, T/Ta

85+

754

65

55+

45

35+

25

ynoopeHuin
(KOHTpPOJIb)

bes 05NPK NPK 1.5NPK B/k
3T/ra

B/k  0.5NPK + NPK +
6t/ra 6/k3T1/Ta 06/K
6 T/ra

Kamycra 6e1okouyaHHast mO3aHS

MopxkoBb

CBekJia cTojioBas

Puc. 2. YpoxaitHOCTb OBOIIHBIX KYJIbTYp B ceBooGopoTe (2016—2021 rr., cranaapTHas npoaykuus). b/K — 6GMoKoOMIIoCT.

antax ¢ BHeceHuem NPK, 1 1/2 NPK u NPK cos-
MecTHO ¢ OuokomrioctoM 6 T/ra. [lomoBuHHAs 1032
1/2 NPK, a Takxxe BHEeceHUE TOJbKO OMOKOMIIOCTa
YMEHBIIIWIN CoAepKaH1e NOABIKHOTO (pocdopa (Ha
4—7%) v kanus (Ha 6—17%) B mouBe.

3. KonnyectBo o6MeHHbIX ocHOoBaHMil Ca?t u
Mg?" uMmeno TeHIEHUNIO K CHIDKeHUIo Ha 1—11% B
3aBUCUMOCTH OT CHCTEMBI YHOOpPEHHUSI; OTMEYEeHO
MNOAKUCJIEHUE MOYBbI UM TEHIEHLMS K CHUXEHUIO
IMJIOTHOCTU TIOYBHI ITPY UCHONb30BAaHUM €XETOTHO
GUOKOMITIOCTA B 103¢ 6 T/Ta.

4. Ywucto opraHmyeckass CHCTeMa YOOOpeHUs
(GMOKOMITOCT) 00ecIIeYrIa pOCT YPOXKAMHOCTH OBO-
meil B cpemHeM Ha 8—16, MuHepajbHas cUCTeMa
(1/2 NPK, NPK, 1 1/2 NPK) — Ha 14—42, oprano-
MUHepajabHas — Ha 26—35%.
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Changes in Fertility of Alluvial Meadow Soil under Different Fertilizer
Systems in Vegetable Crop Rotation

I. Yu. Vasyuchkov, V. A. Borisov’, and O. N. Uspenskaya®*

YAll- Russian Research Institute of Vegetable Growing — Branch of FNTSO
d. Vereya 500, Moscow region, Ramensky district 140153, Russia
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In a laboratory and field experiment conducted in the climatic conditions of the Moscow region, it was found
that after 2 rotations (6 years) saturated vegetable crop rotation (late white cabbage — carrots — table beets)
on alluvial meadow medium loamy soil with annual application of biocompost at a dose of 6 t/ha (total of
18 t/ha), the humus content in the soil stabilized, a tendency to accumulation of alkaline hydrolyzable
nitrogen fraction (+6%) was noted and the consumption of mobile forms of phosphorus (—4%) and po-
tassium (—6%), as well as soil decompression. The use of mineral fertilizers in single and one-and-a-half
doses revealed a tendency to decrease the content of humus in the soil (by 3—4%), hydrolyzable nitrogen (by
7—8%) and the accumulation of mobile phosphorus (by 1—15%) and potassium (by 3—22%). The introduc-
tion of a low dose of mineral fertilizers led to a deterioration of soil fertility, a decrease in the content of humus
(—5%), mobile phosphorus and potassium (by 5 and 17%). Slightly more effective was the introduction of
biocompost annually at a dose of 3 t/ha. With the joint application of biocompost (6 t/ha) and a single dose
of NPK, stabilization of the humus content in the soil at the initial level, accumulation of hydrolyzable nitro-
gen (by 9%), mobile phosphorus and potassium (by 5—6%) was noted. During 2 rotations, there was a de-
crease in the content of exchangeable calcium (by 1—10% from the initial level) and magnesium (by 3—11%)
and weak acidification of the soil (a decrease in pHgc; by 1—2% from the initial indicator). It was found that
the average productivity of arable land without the use of fertilizers was 50 t/ha, increased by 14 when the half
dose was applied, by 28 when the single dose was applied, and by 42% when the half dose was applied, the use
of biocompost at doses of 3 and 6 t/ha provided an increase in productivity by 8—16%. With the joint annual
application of biocompost with a single dose of NPK, the average productivity of crop rotation increased by
26—35%.

Key words: alluvial meadow soil, vegetable crop rotation, mineral fertilizers, organic fertilizers, fertility, hu-
mus, nitrogen, phosphorus, potassium, calcium, magnesium, acidity.
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