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NPEANUCJIOBUE

OcHOBHBIE 331a4H arpONPOMBIIIEHHOT0 KoMILiekca PecriyOnm-
ku benapyce Ha Ommxkaiilme rofsl MpeaycMaTpUBalOT CyIIECTBEH-
HOE HapalllMBaHHE IPOU3BOACTBA CEIbCKOXO3SIMCTBEHHON NpPOIyK-
MU B 00bEMax, YIOBIETBOPSIONIMX HE TOJIBKO BHYTPEHHHUE MOTPeO-
HOCTH, HO U 3KcNopT. [ImaHupyercss T0BECTH CpeTHEro10BOe Mpou3-
BOJICTBO 3epHa 70 10 MIH.T, yBEIUUYUThH MPOU3BOJICTBO MACIMYHBIX,
TEXHUYECKUX KYJIbTYp, KapToders 1 Jp.

Pa3BuTHE CEnbCKOXO3SICTBEHHOTO MPOM3BOACTBA, TOBBIIICHHE
€ro MPOJYKTUBHOCTH HEPa3pBIBHO CBS3aHbI C MHTEHCH(UKAIUen OT-
paciu, OHUM U3 BaXXHEUIIMX YCIOBHM KOTOPOU SIBJIAETCS IIPUMEHE-
HUE yJ0O0peHHid. DTO OCHOBHOM IyTh YBEIWYCHUS YPOKANHOCTH W
BaJIOBBIX COOpPOB BO3JICNBLIBAEMBIX KYIBTYp, CO3/IaHUS IPOYHON KOP-
MOBO#i 0a3bl JIJIsl JKHBOTHOBOJICTBA.

Pe3ynbTaThl Hay4HBIX MCCIIEIOBAHUN, MUPOBOM OMNBIT IMOKa3bl-
BAlOT, YTO BHECEHHWE HAYIHO OOOCHOBAHHBIX J03 YAOOpEeHH obecte-
YHBAET HE TOJIBKO BBICOKYIO MPOyKTHBHOCTH MAITHHU, HO ¥ OTIIMYHOE
Ka4eCTBO PacTEHHEBOAYECCKON MPOIYKITMU TP CHIDKCHHH €€ cede-
CTOUMOCTH.

B Hacrosmiee Bpemst pa3paboTaHa HAydYHO 0OOCHOBaHHASI CHUCTE-
Ma MIPUMEHEHUSI MaKpo- U MUKPOYAOOpEHUH sl TOMydeHHs] OYeHb
BBICOKHX YPOXKAEB CEIbCKOXO3HCTBEHHBIX KYIbTYP: 3epHOBBIX — 70-
100 w/ra, caxapuoit ceekibl — 700-900 1/ra, gpHa-monryHna — 15-20
/ra.

OBnaseHne B MOJHOM OOBEME arpOXMMHYECKUMH 3HAHHSIMH B
Hallle BpeMs SIBISIeTCS HEMpPEeMEeHHBIM YCIIOBHEM YCIIEITHOW paboThl
CHENNaTNCTOB arPOHOMHYECKON CITYKOBI X03sCTB. OT MX JeATeNb-
HOCTH 3aBUCHUT MPAKTUYECKOE OCYIIECTBIECHUE MPOrpaMM IO MOBBI-
IIEHHUIO TIOJOPOJIHS TI0YB M MPOAYKTUBHOCTH 3eMIIeNIENHs, 00ecte-
YeHWE PAIlMOHAIBHOTO M HKOIOTHYECKH Oe30MacHOr0 IMPUMEHEHUS
yIOOpEeHHi TPU BO3MENBIBAHUH CEITbCKOXO03IHCTBEHHBIX KYIBTYp I10
COBPEMEHHBIM TEXHOJIOTHSIM.

B nmanHOM y4eOHOM MOCOOMHM HA OCHOBAaHWHW HOBEHIIMX HAY4-
HBIX JTAHHBIX, PEKOMEHIAINA HAYIHBIX YUYPSKICHUN PECHyOIUKUA H
OITBITa TIEPENOBBIX XO3SIMCTB TpescTaBiieHa 3¢ (hEeKTUBHAS CHCTEMA
MIpUMEHEHHs yIOOpEeHHIA TI0]] CeNbCKOXO3SMCTBEHHbBIE KYIBTyphl Ha
JYrONacTOUIIHBIX YrOJIbsX C YYE€TOM Pa3HOrO0 YPOBHS INIAHUPYEMOMH
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YPOXKaMHOCTH M MOYBEHHO-KIMMATUYECKUX YCIOBUH, a TaKKe B ca-
Jax W STOOHHMKAaX, IPU BO3JENBIBAHUN OBOLIHBIX KYIBTYpP B OTKpPBHI-
TOM M 3alIMIIEHHOM rpyHTe. [1ogpo0HO M3M0kKEHbI METOABI pacyera
7103 yA0OpeHuii, OanaHca Tymyca M MUTATSIbHBIX BEIIECTB B TOYBE.
Paccmotpensl Bompockl 3 (EKTHBHOCTH, PeCypcocOepexeHus, OX-
paHbl TpyJa ¥ 3KOJIOTHYECKHE MPOOIEeMbl IPU UCIONB30BaHUH YI00-
peHuI.

ABTOpBI Onaromapar HaydHbIX COTpyAHHUKOB PVYII «uctutyTt
MOYBOBE/ICHUSI M arpOXUMHUM», CHEMUAIMCTOB arpolpOMbBIIIIEHHOT'0
KOMITJIEKCa 32 KOHCYJIbTAllHOHHYIO MTOMOIIb MTPH MOATOTOBKE JaHHO-
r'o y4eOHOT0 MOCoOHs.



I'nasa 1. ONPEJAEJIEHUE U 3AJIAYM CUCTEMBI
YIOBPEHUS

['maBHBIM OTIIMYMEM COBPEMEHHBIX TEXHOJOTHH SIBISETCS CHC-
TEMHOE 1 TOYHOE BHITIOJHEHHE TEXHOMOTUYECKUX ONepalyil ¢ 1einbio
TOJTy4YeHHsI TPOIYKIINH 3aIIAHUPOBAHHOIO KOJIMYECTBAa U KauecTBa,
YTO, B CBOIO OY€pe/ib, JOCTUTaeTcs BBICOKOM HayKOEMKOCTBHIO BHe-
JPSIEMBIX TEXHOJIOTHH.

Bricokas s¢¢ekTHBHOCTh ymOOpeHUi oTMedeHa TOJBKO MpH
MPUMEHEHUH HUX B OIPEACIeHHON Hay9HO 0OOCHOBAHHOH cHUCTEME C
Y4ETOM KOHKDPETHBIX IOYBEHHO-KIMMATHYECKHX W JIaHIIAQTHBIX
yCIIOBUH, OCOOEHHOCTEH MUTAaHUSI OTACTBHBIX KYJIbTYp M YepeioBa-
HUSl KX B CEBOOOOPOTAxX, arpOTEXHUKH, CBOMCTB yJOOpEHHH U MHO-
rux apyrux dakropos. [lo cymecTBy, cucrema ynoOpeHus COCTaBHAS
4acTh PEaIM3yeMON B X03HCTBE CUCTEMBI 3EMIIEIETIHSI.

1100 cucmemoit yooopenus ciedyem noOHUMAmMb KOMRIEKC HaA-
YUHO 00OCHOGAHHBIX AZPOMEXHUYECKUX U OP2AHU3AUUOHHBIX Me-
ponpuamuii no pPayUOHATILHOMY HPUMEHEHUI0 YOOOPEeHUll noo
CeNbCKOXO3AUCHGEHHbLE KYIbMYPbL C YUEHMOM OU0102UYECKUX 0CO-
bennocmeil pacmenuii, NOYEEHHO-KIUMAMUYECKUX, NAHOULAPM-
HbIX U AZPOMEXHUUECKUX YC0GUIl, COCMABA U CEOIICHE y0obpe-
Hui.

Cuctema ynoOpeHust HOMKHAa OO€cCIIeUnBAThH BBIIIOIHEHHE Clle-
IOYIOIIMX 3a/a4:

1.VBennyeHnre ypokaifHOCTH CEIHCKOXO3SIICTBEHHBIX KYIBTYpP
U yJTy4IlIeHHE KauyecTBa PaCTEHHEBOIUECKON IPOAYKIUY;

2. CoxpaHeHHE 1 MOBBIIICHHE IUIOIOPOIHS IT0YB;

3. lloBbrmenne 3¢ (peKTHBHOCTH UCITOMB30BAHUS Y10 OpEHUN;

4. [IpenorBparieHne 3arpsa3HEHUs OKPYKAIOIIEH Cpebl OCTaT-
KaMH arpOXUMHUKATOB (YIOOpEHUH).

Cucremy ynoOpennii pa3pabaThIBaIOT IS XO3SHCTBA, CEBOOOO-
poTa, JIyrOB M NAacTOWII, MHOTOJETHHX HACaKICHUH, OTHEIBHBIX
KYJBTYD, KyJIbTYP 3aLIUILEHHOIO TPYHTA.

Cucmema yoodpenusa 6 xo3aiicmee — ImMo KOMHIEKC 63AUMO-
C6A3AHHBIX OPZAHUAUUOHHO-XO3AUCIEEHHBIX MEPONPUAMUIL NO
HAKONJIEHUI0, XPAHEHUUIO U pacnpeoesenHulo yoodpenuil no 00b-
eKmam Uucnoav3oeanusn (cesoobopomul, ayza, nacmouwia u m.o.),



UX nO0020moeKe, MpancnoOpmuposKe, 6HeCeHUuI0 U ONPedeIeHuI0 ux
ahpexmusnocmu.

KonuuecTBeHHas XapaKTepUCTUKA CHCTEMBbI yAOOpEeHUsT XO3siii-
CTBa — Macca OpraHMYeCKUX M MUHEpaJbHBIX yaoO0peHui Ha 1 Ta 3e-
MeJIb: JUISi MUHEPAJIbHBIX — KI/Ta, OpraHU4IeCKUX — T/Ta.

KauecTBeHHOI XapaKTEPUCTHKON CHCTEMBI yIOOpEeHUs X035 CT-
Ba SBJSIFOTCSl TIOKA3aTEeNM arpOHOMHYECKOH, SHEPTETHUECKOH U KO-
HOMUYeCKOU 3¢ (deKTHBHOCTH. ArpoHoMuuecKas 3PQPeKTUBHOCTh —
OKYIIaeMOCTh YJ00peHuil ypoxaeMm Bcex KynbTyp: K.ei./1 kr NPK,
k.en./1 T opranmueckux ynobpenuii. Hopmatus okynaemoctu yno0-
penuit B pecrybnuke cocrapnser 30 k.enq./l T opraHuveckux, 8,8
K.eql./1 Kr JI.B. MUHEpPAIILHBIX yJI0OpPEHUH.

W3 sKOHOMUYECKHX MOKa3aTenel UCHONb3yI0TCs:

— YCJIOBHO YMCTBIN JOXO7, Py0./Ta;
— OKYIIaeMOCTh 3aTpart, py0./ py0. 3aTpar;
— peHTabensHOCTD, Y.

Iokazarenem »sHepreTrueckod 3((HEKTHBHOCTH NPUMEHEHUS
YIOOpEHHUI CITYKUT OMOdHEpreTHIeCKUui Kod(PHuImeHT — oTHoIIe-
HUE 3HEPTUHU, HAKOIUICHOH B mpuOaBke ypoxas (M]Ix/ra), Kk 3aTpa-
Tam sHeprun (M/[x/ra) Ha mpUMeHEHHE Y T100P CHHIA.

Bornee aeraabHO 9TH TOKa3aTean OyIyT pacCMOTPEHHI B r1aBe 18
«9¢(DHEKTHBHOCTD MPUMEHEHUS YI00pEHUL.

Cucmema yooopenuil 6 ce6oobopome — Imo HAYUHO 0OOCHO-
6AHHBLIL MHO20ICMHUIL NAH NPUMEHEHUA YOOOPeHUll 8 ce0000-
pome, npedycmampuearouiuil pacnpeoeienue y0ooOpeHuil mexcoy
CeNbCKOXO03AUCMBEHHBIMU KYJIbMYPAMU C YUEemOoM UX Ouosiozude-
CKux ocobennocmeii, n1000poOuUs nNOUBsl, COCMABA, CEOIICME, Oeli-
cmeus u nociiedencmeus y0oopeHuil.

KommuaecTBeHHBIM TIOKa3aTeleM CHUCTEMBl yIOOpeHHWi B CEBO-
000poTe ABISAETCS] HACBIIIIEHHOCTH €ro YIOOPEHUSIMH — CPEHSS Mac-
ca ymoOpeHuil, mpuxoaiImascs Ha 1 ra mamHu eXeroIHo U 3a poTa-
K10 ceB00OOpoTa (KT 11.B./Ta, T/TA).

KadecTBeHHOI XapaKTepHCTUKON CHCTEMBl YIOOpEHUH B CEBO-
000poTe SBISIOTCS TMOKA3aTelnd arpOHOMHUYECKOH, YHEPTeTUYECKOMH,
AKOHOMHUYECKOH 3 (EKTUBHOCTH.

[Tockonbky cucrema ymoOpeHHs B CEBOOOOPOTE paccUWTaHa Ha
JUTATENBHBIA TIepuo] (POTaIiio CeBOOOOPOTa) M YUUTHIBAET OOIIUN



YPOBEHB TUIONOPOMS ITOYBHI Ha BCEH IUIOMAAN CeBOOOOpoOTa, exe-
TO/IHO COCTaBIISIIOT T'OIOBBIE TUIAHBI IPUMEHEHHs yaoOpeHuit. B Hux
yKa3bIBaIOT J03bl (YTOUYHEHHBIE MO JaHHBIM ITOCIIENAHEr0 arpOXUMH-
4ecKoro oo0cieoBaHus 1MOouB), GOpMBI, CPOKHU U CHOCOOBI BHECEHUS
yaoOpeHuid MoJ OTAENbHBIE KYIbTYphl ceBoobopota. Ilpu Heobxo-
JUMOCTH BHOCAT KOPPEKTHBBI U3-32 BO3MOXHBIX U3MEHEHUH yepeno-
BaHUA KyJbTyp, YPOBHS YpOXKaeB IO rojaM MU IMOTOJHBIX YCIOBHUH.
Tl'omoBble maHbl ciy>XaT JTOKYMEHTAJIbHOM OCHOBOM HJis IpaKTH4e-
CKOT0 MPOBEJICHUS BCeX padOT M0 MPUMEHEHHIO yao0penuii. B cooT-
BETCTBUU C TOJOBBIM IUIAHOM NMPHUMEHEHHS PaCCUMTHIBAIOT MOTPeOd-
HOCTh B Y/ZIOOpPEHHUSX MO CPOKaM HMX NpPUMEHEHHUs, pa3padaThiBalOT
TEXHOJIOTHIO UX BHECEHHS W MPUHUMAIOT OpraHU3alMOHHBIE pelle-
HUSI.

AHaJIornyHa 1o CBOeMy COJIEP)KaHHUIO U CUCTeMa YI0OpeHUH J1y-
rOB, MACTOMIN M MHOTOJETHHX HacaxIeHud. Cucrema ynoOpeHuid
pa3pabaTeIBaeTCsl Ha TEPHOJ MPUHATOrO TMOPSAAKA HCIOIH30BAHUS
3eMellb (JIyra, macTOUIa, MHOTOJIETHIE HACAXKICHUS).

[pu pa3zpaboTke cucTeMbl yI0OpeHUs: ceBOOOOpOTa MpeycMaT-
pHUBaeTcs COCTaBJICHHE CHCTEMBI yIOOpEHHUs KaXI0H U3 KyIbTyp Ce-
BooboporTa.

Cucmema yooopenus o0moenbHbIX Kyabmyp — MO HAYUHO
000CHOGAHNAA MEXHOI02UA NPUMEHEHUS YOOOPeHUll, npedycMam-
pusaouias onpeoenenue HOMpPeOHOCmU Kyabmypol 6 yOOOpEHUX,
6b100p 61008 U popm YOOOPeHUll, yCIAHO81eHUE NPUEMO8, CROCO-
006 u cpoKoe éHeceHUsA, onpedesieHue oniamvl YOOOPEeHUIl npu-
bagxoii ypoicas.

KommuaectBennast XxapakTepruCTHKA CHCTEMBI YIOOPEHUS OTAEIb-
HOW KyIBTYphl ONpEeAensiercs M030H ymoOpeHHs, BHOCHMBIX O[]
KyJIbTYpY 3a TIEPUOJI BEreTaliu: IJii MUHEPAIBHBIX YIOOpEHHA — KT
n.B. NPK/ra, opranmdeckux — 1/ra. KagecTBeHHast XapaKTepUCTHKA —
9TO TOKAa3aTeNnb OIUIATHl yJOOPEHWUH MOMONHUTENBHBIM YpOXKaeM
KynbTypbl — KT ipoaykiuu/kr NPK umm T oprarndecknx yno0peHui.

B mpon3BoACTBEHHBIX YCIOBUSX B 3aBUCHMOCTH OT CITEIHAITH-
3alid XO3SIMCTBA, KOHIIEHTPAIIMH CKOTa Ha KOMIUIEKCAX, YIaJleHHO-
CTH TIONIEH OT >KMBOTHOBOMYECKUX (hepM (HOPMUPYIOTCS TpHU THUIA
CUCTEMBI yI00peHMi:



1. MunepanbHas cucteMa yaoOpeHUIl, OCHOBaHHAs HA TpHUMe-
HEHWU MUHEpAaNbHBIX yaoOpeHuid. OHa MOKET ObITh MpUMEHEHa TI0A
OTeNbHBIE CENbCKOX 035 ICTBEHHBIE KYJIBTYPHI (JIeH, TpeYnxa u T.1I.)

2. Opranudeckas, NperycMaTpUBaionias MpPUMEHEHHE TOJIbKO
OpraHMYecKHX yIoOpeHnd. JTa cucTeMa ynoOpeHHs UCIIONb3yeTCs B
Pa3IMYHBIX OMOIOTUYECKUX CHCTEMaX 3eMJIEIEIHSI.

3. OpranoMuHepasibHasi, OCHOBaHHAas HAa MPUMEHCHHH MIHe-
paIBHBIX U OpraHuyeckux ynoopeHuit. OHa sBisiercs Haubomee 3 ¢-
(eKTHBHOW M HallUla OIMPOKOE MPHMEHEHHE B xo3aicTBax Pecmy0-
muk benapychk.

OCHOBHBIMH dTallaMH NPU pa3padOTKe CHCTEMBI yIoOpeHuil sB-
JISTIOTCSL TOJrOTOBUTENBHBIN JTall M Tall pa3paboTKu CUCTEMBI y00-
peHuil.

IloozomosumenvHblil 9man 6ka0yaem BHIITOTHEHUE CIETYIONINX
pabor:

— OIICHKa PEe3yJIbTATOB M MEPCIIEKTUBBI PA3BUTHUS MPOU3BOJICTBA
(cmenmanu3anus, CTPYKTypa CeIbCKOXO3SMCTBEHHBIX YTOMWH, IO-
CEBHBIX IUIOMIAJIeH, TUIAHUpyeMble MMOKa3aTeld BBIXOJAa TOBAPHOU
MIPOIYKITAH, YPOKAWHOCTE KYJIBTYP, CEBOOOOPOTHI);

— OLIEHKA KJIMMAaTHYECKUX M IOYBEHHBIX YCIOBUI, YPOBHS IIO-
TEHI[HAIBHOTO U 3 (GEKTUBHOTO MJIOAOPOIMS IT0YB;

— arpO’KOHOMHMYECKHM aHalIu3 WUTOrOB IPEIIIECTBYIOLIEro HC-
MIOJTE30BAHUS YIOOPEHMIA B XO35IICTBE.

OCHOBHBIMM B3aUMOCBSI3aHHBIMH 3BEHBSIMM Ha JTalle paspa-
bomke cucmemsl YOoOpeHus B XO3IUCTBE SIBIISIOTCS

—OIpeneNeHne TOTPEOHOCTH B OPraHWYEeCKHX YAOOpEeHUsIX W
IUTAHUPOBAHNE MEPONPHUSITUN 110 HAKOIJIEHUIO OPTaHUYECKUX yn00-
penwii (HaBO3a), 3arOTOBKE TOpda, IPUTOTOBICHUIO KOMIIOCTOB;

— ompeneneHne o01el ToTpeOHOCTH X03HCTBA B MIHHEPAIThHBIX
yIOOpEHMSIX HCXOAS U3 pealbHBIX 3KOHOMHUYECKHX BO3MOKHOCTEH
XO035HCTBa, MOCTABIIIEMOT0 aCCOPTUMEHTA YIOOPEHHH, IIIaHUPYEM O-
r'0 IPOU3BOJICTBA MIPOAYKIIHH;

— IPOEKTHPOBAHUE CUCTEMBI YJ00pCHUI:

* cocTaBJICHHE IJIaHa U3BECTKOBAaHHUS (3Ta paboTa BHITOIHSET-
sl 00JIACTHBIMH IPOEKTHO-U3BICKATENLCKUMU CTAHIIMSAMH T10
XMMH3ALHUH CETbCKOI0 X035 CTBA);

* pacuer 103 yAoOpeHui;



* COCTaBJIEHHE MHOTOJIETHETO M €XKErOAHOro IJIAHOB MpHMeE-
HEeHHs yJ00peHHId;
= pacuer OajaHca 3JIEMEHTOB IMUTAHUS M TYMycCa B IIOYBE;
= pacuer 3((HEeKTUBHOCTH MPUMEHEHUs yI00pEeHUI B X034HCT-
BE;
= onpefelieHue moTpeOHOCTH B padoueii cuie TpakTopax, aB-
TOMOOHJISIX, MAIlIMHAX [Tl BHECEHHSI Y100 CHHH.

Cucremy ynoOpeHus pa3pabaThIBAalOT U OCYILIECTBIISIOT B TEC-
HOW B3aWMOCBSI3U CO BCEM KOMIUIEKCOM TEXHOJOIMYECKHX MPHUEMOB
[0 BO3JENBIBAHUIO CENbCKOXO3IMCTBEHHBIX KYJIbTyp. B ycrmoBusax
WHTCHCUBHBIX TEXHOJIOTHI BO3JENBIBAHUS KYIBTYP BO3pAcTaeT Poib
CTPOTOro COOJIOZICHUS] TEXHOJIOTUYECKOH NUCIHMILINHBI, arpOTeXHU-
YeCKUX TpeOOBaHMN M 3KOJIOTHUECKUX OrpaHuveHuil. Bricokuii ypo-
BEHb arpOTEXHUKH, HAUMHAs C 00pabOTKH MOUBHI IO YOOPKHU ypoxKasd,
— 3T0 HeoOxoauMoe ycioBre 3(h(HEKTUBHOIO UCIONb30BAHUS yI00-
peHuii.

IiaBa 2. ®U3NOJIOTMYECKHUE OCHOBBI IPUMEHEHU S
YIOBPEHUN

2.1. TloTpedHOCTH pacTeHUil B 3JieMeHTaX MU TAHUS

Jnst cozmaHus ypoxas pacTeHHs] TOTPEOISIIOT OmpeseseHHOe
KOJINYECTBO ITUTATENBHBIX JIEMEHTOB B PA3IMYHbIX COOTHOIICHHUSX.
DT0 3aBUCUT OT HACICACTBEHHOW MPUPOABI PACTECHHI, IPUMEHCHHS
ymoOpenuit u ycioBuii BHemHell cpenpl. [loTpeOHOCTH CembCKOX0-
3SCTBEHHBIX KYJIBTYP B DJIEMEHTAaX IHUTAHHS XapaKTEpU3YeTCsl CO-
JepokaHueM ux B pacteHusx. CojepikaHHue OCHOBHBIX DJIEMEHTOB IMH-
TaHHS B CEIbCKOXO3SHCTBEHHBIX KYJIbTypax MPEACTABICHO B TaOJIH-
me 2.1.1.

ConepixaHue a30Ta U 30JIbHBIX JJIEMEHTOB B PACTCHUSX 3aBHCUT
OT OWOJOrMYECKHX OCOOCHHOCTEH KyHabTyphl. Tak, MakCHMMaabHOE
COJICpIKAaHUE a30Ta XapaKTepHO A1 O00OBBIX KYIbTYp, KaJIUs — JJIs
KOPMOBBIX KOPHEIION0B, KapToderns. Coxepkanue azota u pocdopa
BBIIIIE B TEHEPATUBHBIX OpraHax (OCHOBHAs MPOMYKIIUS), COMEpXka-
HUE ke Kajusi, Ha000pOT, OONbIEe B BEreTaTUBHBIX OpraHax (1mobod-
Hast IPOAYKITHS).



Tab6muna 2.1.1 — CogepixaHrie OCHOBHBIX 3JICMEHTOB ITUTAaHUS B OC-
HOBHOH M MOOOYHOM MPOIYKIIMU CETbCKOXO03IHCTBEHHBIX KYIBTYD,
% B cyxom Beriecte (B.B. Jlana, B.H. bocak, 2006)

Kynberypa N P,05 K,O CaO MgO
1 2 3 4 5 6

O3uMas mieHnIa

3epHO 1,31-2,74|0,76-0,96 | 0,39-0,60 | 0,02-0,07 | 0,15-0,23

cojoMa 0,27-0,93|0,12-0,34| 1,05-3,19| 0,14-0,25 | 0,06-0,13

3eneHas macca | 2,18-4,3710,73-1,26 | 3,29-4,68 | 0,32-0,46 | 0,18-0,21
O3uMoe TpUTHKaze

3epHO 1,45-2,38|0,67-1,05|0,54-0,67 | 0,05-0,12 | 0,10-0,26

cojoMa 0,25-0,67|0,11-0,36 | 1,44-3,82|0,12-0,30 | 0,09-0,18

3enenas macca | 2,15-4,58|0,60-1,35 | 3,51-6,34 | 0,34-0,75| 0,18-0,27
O3umas poxb

3€pPHO 1,28-2,12|0,43-1,010,30-0,43|0,05-0,10| 0,08-0,20

cojoma 0,25-0,45|0,24-0,38 | 1,56-2,36 | 0,10-0,16 | 0,08-0,11

3eneHas macca | 2,34-4,32(0,81-1,27 | 3,42-5,11 | 0,41-0,66 | 0,19-0,23
SIpoBas nuieHuna

3€pHO 1,40-3,41|0,42-1,02 | 0,55-0,97 | 0,02-0,08 | 0,17-0,25

cojoma 0,31-0,68|0,16-0,32 | 1,25-3,90|0,17-0,32 | 0,07-0,15

3eneHas Macca | 2,24-4,5110,74-1,21 | 3,31-5,04 | 0,38-0,67 | 0,19-0,26
SIpoBoii slUMEHB

3€pHO 1,14-2,510,55-1,03|0,58-0,83 | 0,06-0,16 | 0,20-0,46

cojoma 0,25-0,79|0,10-0,32 | 1,64-3,59|0,17-0,62 | 0,10-0,32

3enenas macca | 2,92-4,69|0,76-1,15 | 3,32-6,27| 0,45-1,08 | 0,22-0,33
SIpoBoe TpuTHKane

3epHO 1,41-2,28|0,91-1,29 | 0,42-0,58 | 0,03-0,05 | 0,17-0,23

cojoma 0,18-0,39|0,15-0,39|1,42-2,70|0,08-0,13 | 0,03-0,10

3enenas macca | 2,57-4,26|0,51-0,67 | 3,18-5,07| 0,20-0,29 | 0,30-0,38
OBec

3epHO 1,09-2,23|0,50-1,04 | 0,31-0,83 | 0,06-0,18 | 0,17-0,24

coaoma 0,21-0,92|0,26-0,72|1,94-3,45| 0,24-0,48 | 0,09-0,19

3enenas macca | 1,81-4,2810,55-1,10 | 3,34-5,16 | 0,39-0,71| 0,22-0,30
Kykypysa

3epHO 1,80 0,57 0,37 0,12 0,20

cooma 0,75 0,30 1,64 0,40 0,14
IIpoco

3epHO | 1,77 072 | 026 [ 005 | 0,23
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[Iponomxkenue tadmmier 2.1.1

1 2 3 4 5 6
3eJ1eHast Macca 2,05 0,65 3,66 0,27 0,54
JIrormmH
3€pHO 4,09-5,31 |1,12-1,34 |0,83-1,50 |0,33-0,41 |0,27-0,32
cooma 0,88-1,57 |0,46-0,69 |1,65-2,45 |1,01-1,16 |0,35-0,76
3eseHas macca |3,25-4,52 0,92-1,22 |2,24-3,12 (1,57-2,14 |0,43-0,84

T'opox
3€pPHO 4,50 1,00 1,25 0,09 0,13
3eJ1eHast Macca 0,65 0,20 0,45 0,35 0,14
Cos (cemena) 5,80 1,04 1,26 0,17 0,25
Kaprodens
KITyOHU 1,00-2,93|0,49-0,84 | 2,42-3,91 | 0,02-0,06 | 0,17-0,25
0oTBa 0,90-2,14|0,25-0,39|0,53-7,88 | 2,12-4,01 | 0,48-0,72

Jlen-nonrysen
COJIOMKa 0,30-0,61|0,23-0,42| 1,44-2,19 0,39-0,49 | 0,12-0,20
ceMeHa 3,15-4,33|1,71-2,01| 1,29-1,43| 0,22-0,32 | 0,58-0,66

ITonconneynuk

ceMeHa 2,61 1,39 0,96 0,20 0,51
3eJ1eHas Macca 1,56 0,76 5,29 1,53 0,18
CaxapHast CBeKJIa
xopuemmnons! | 0,36-0,52 | 0,20-0,29 | 0,70-0,77]0,11-0,20 | 0,24-0,29
OoTBa 1,16-2,53|0,41-0,65 | 3,12-5,08 | 0,54-0,67 | 0,48-0,58

KopMmosast cBexia

kopHemtonsl | 0,84-1,700,26-0,72 | 2,71-3,75| 0,15-0,24 | 0,20-0,38

601Ba 1,88-3,26 | 0,50-0,92 | 5,29-8,63 | 2,37-3,23 | 1,10-3,10
SIpoBoii panc

ceMeHa 2,89-3,54|2,12-2,38|0,87-0,91| 0,07-0,12 | 0,56-0,58

coyioMa 0,36-0,74|0,39-0,62 | 1,43-3,27| 0,80-1,08 | 0,15-0,30

3enenas macca | 1,51-2,8110,35-0,57 | 3,34-5,71(0,74-1,22 | 0,33-0,72
Kuesep nyrosoit

0 yxoc 3,19-3,48 | 0,77-1,07 | 1,03-2,01 | 1,96-2,61 | 0,56-0,78
(1-ro roma sxu3uu) |’ ' ' ' ' ' ' ' ' '

1 ykoc 2,56-3,31|0,71-0,87 | 1,86-4,82 | 1,14-2,70| 0,52-0,75

2 yKoc 2,34-3,07|0,62-0,92 | 2,26-4,65| 1,33-2,05 | 0,50-0,72

3 ykoc 3,15-3,26|0,84-0,92 | 1,14-2,71| 1,80-1,89 | 0,64-0,79

4 ykoc 2,83-3,23|0,80-0,86 | 2,55-4,29 | 2,05-2,39 | 0,58-0,65

5 ykoc 2,67-3,04|0,74-0,84 | 2,54-4,08 | 1,92-2,25| 0,51-0,68

cpenHee 2,79-3,23|0,75-0,91 | 1,90-3,76 | 1,70-2,32 | 0,55-0,73
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[Iponomxkenue tadmmier 2.1.1

1 [ 2 ] 3 [ 4 | 5 ] &

Fopoxo- OBCsHas1 CMEChb

senenas mMacca | 1,59-3,53]0,36-0,93]2,14-4,87[0,91-1,39] 0,25-0,42

Buko-oBcsaHasg cMech

seenas mMacca | 2,03-3,20]0,38-1,07 [ 2,08-4,92 [ 0,64-0,95 | 0,26-0,40

Ilemto1ko oBcsiHAs CMECh

3enenas macca | 1,94-3,47|0,42-1,05|2,12-4,63| 0,32-1,04 | 0,18-0,45

?ﬁgﬁﬁgﬁioum) 018 011 0,40 0,07 0,05

Kamycra (ko4aHbI) 0,33 0,10 0,35 0,07 0,03

Tomartsr (TU10/161) 0,26 0,07 0,32 0,04 0,06

ITo conmepskanuto B bmomacce (3e7IeHO0M Macce) pacTeHUH MaKpo-
3JIEMEHTHI, TOCTYMAIOIINE TJIABHBIM 00pa30oM M3 MOYBbI, MOXHO pac-
TIOJIOKUTH B clieayrommii yossatommii psa: K> N > P > Ca > Mg.

XHWMHUYECKUH COCTAB PaCTCHUIN HEMOCTOSHEH B TEUEHHE BErera-
un. B mepBbie (a3sl pocTa M pa3BUTHS TOTIIOLICHHE 3JIEMEHTOB TN -
TaHUsI KyJIbTYypOol 3HAUUTENIBHO ONEPEXaeT CUHTE3 MMM OpraHuYec-
KHUX BELIECTB, IOITOMY COICpPKAHUE BJIEMEHTOB HUTAHUS B 3TOT
IIepUO]] BhILIE, YeM B KOHIle Bererauuu. Kpome toro, pacreHus Bo
BTOpOI1 IIOJIOBUHE BETE€TAIIUK TEPSAIOT HEKOTOPbIE 3JIEMEHTHI, IIPEKIE
Bcero kanui. Ilorepu 31eMeHTOB MUTaHUS OOBSICHSIOTCS OTMUPAHU-
€M U ONAaJICHUEM CTaphIX JINCTHEB, a IIOTEPU KaJlus — €Ille ¥ BHIMbIBA-
HUEM J0KISIMU U3 HaJ[36MHBIX OPTaHOB.

Cenennss 00 dJIEMEHTHOM COCTaBE PACTCHUM WMEIOT IPaKTH-
geckoe 3HaueHue. [lo xuMmuueckoMy cocTaBy CymsT 00 oOecredeH-
HOCTH PAacTEHUN NMHUTATENbHBIMU BELIECTBAMH (pacTHTENbHAsl Ouar-
HOCTHKa). Ero ucrnons3yoor A1s pacuera XO31HCTBEHHOI'O BBIHOCA U
703 YOOOpeHHH, a TakKe AJIs1 KOHTPOJIS 332 Ka4eCTBOM PAaCTECHHUEBO-
YECKOM MpOAYyKLIMH.

[ToTpebHOCTD pacTeHHii B AIIEMEHTaX MUTAHHS OMPEENIETCs M0
X BBIHOCY C ypokaeM. PasnmuarorT OHOJIOrHMYECKHid, XO3SiCTBEH-
HBI, OCTATOYHBIA W OTHOCHUTEIBHEIN (yIENbHBINH, HOPMATHBHBIN)
BBIHOC 3JIEMEHTOB TUTAHUSL.

buonozuyeckuii 8binoc — 3TO BBIHOC MIUTATEIBHBIX YJIIEMEHTOB M3
TOYBEI BCell OmoMaccoil pacTeHnuid (OCHOBHOM M MOOOYHOW MPOIYK-
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e, youpaemon ¢ 1oJisi, HOKHUBHBIMU OCTaTKaMU, KOPHSIMH, OTaB-
MMM JIUCTBSIMH, OCTaBIIMMHUCS Ha MOJIE).

buonornyeckuii BBIHOC MOAPA3AEIAETCA HA XO35SMCTBEHHBIN U
OCTaTOYHBIM.

Xossiicmeennblii bIHOC — ITO BBIHOC MMUTATENBHBIX SJIEMEHTOB C
ypokaeM yOWUpaeMoil C TOJsl OCHOBHOH M IMOOOYHOM MPOTYKIIMH
(HampuMep, 3epHO M COJIOMa, KOpHEIUIonsl M OoTBa). Bemuumny
XO3SMCTBEHHOI'O BBIHOCA B KI/Ta BBIUUCIISAIOT 10 (hopMyJie:

Bx=Co-Yo+Cn-Vm, (1)
rae Bx — x03s1icTBEeHHBIN BEIHOC, KI/Ta;
Co — comep:kaHue dJIeMEHTa TUTAaHUSI B OCHOBHOM MpoayKiiuu, %o;
Y0 — ypokaitHOCTh OCHOBHOMW MPOAYKIIUH, 11/Ta;
Cu — coneprkaHue dJIeMEHTa MATaHUS B IOOOYHOMN TTPOIyKITUH, %,
VY11 — ypoxkalHOCTh TTOOOYHOM MPOAYKIIUH, 1/Ta.

Ocmamounvlil 8bIHOC — 3TO JIEMEHTHI MMUTAHUS, KOTOPBIC OCTa-
IOTCS B TI0JIe, C MMOOOYHON MPOAYKIMEH (ecinm oHa HE yOmpaeTcs ¢
HO_HS[), C IIOXXHHUBHO-KOPHEBBIMU OCTaTKaMH, OINaBHIMMHU JIMCTBAMMU,
MTOTEPSIHHBIM 3€PHOM H T.7.

XOTsI XO3SIIICTBEHHBII BBIHOC MUTATENBHBIX BELIECTB SBIISIETCS
TOJILKO YacThbi0 OMOJIOTMYECKOT0 M HE OTpa)kaeT MOTPEOHOCTH B HUX
pacTeHui, HO TaK KaK OCTaTOYHBIM BHIHOC MUTATEIHHBIX JIEMEHTOB
OCTaercs B TOJI€ U MOCTEIIEHHO CTAHOBUTCS TOCTYITHBIM PAaCTEHUSAM,
TO UIA XapaKTePUCTUKHA TOTPEOHOCTH PpACTeHWH B MHTATENbHBIX
JJEMEHTaX WCIONB3YIOT BETUYMHY XO3SMCTBEHHOIO BBIHOCA B
pacdere Ha eMHHILY OCHOBHOM MPOAYKIHH (KT/II FITH KI/T) — yJI€Ib-
HOTO (OTHOCHTEIBHOTO BBIHOCA). C IMOMOIIBI0 3TOTO ITOKa3aTels U
OIIPENENSIOTCS TO3BI yI00pEeHUH.

Yoenvnuuii svinoc onpenensercs mo hopmyie:

Bya. = B ) @)
Yo

rae Bya. — yaenpHbIH BRIHOC, KT/ FITH KI/T;

Bx — X034 CTBEHHBII BBIHOC, KI/Ta;

Yo — ypokaifHOCTh OCHOBHOM MTPOAYKIIWH, II/Ta WK T/Ta.

BennuarHa ynenbHOTo BRIHOCA MTUTATENBHEBIX BEHIECTB Y OIHUX U
TeX XK€ KyJIbTYp MOXeT cymecTBeHHO (B 1,5 pasa u Oomee) pasmu-
4aThCsl B 3aBUCHMOCTH OT TIOYBEHHBIX YCIIOBHM, YPOBHS YypoOXaii-
HOCTH, COpPTa, A03bI BHECEHUS YIOOPEHHIA, TIOTOIHBIX YCIOBUH, OpO-
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HICHHUS W T.J. BBIHOC 3JIEMEHTOB MHTaHMS, KaK MPABHJIO, YBEIUYH-
BaeTCsi NMPH BHECCHHM YyNOOpPCHWH. B ONTUMAaiIbHBIX YCIOBHUSX
pactenne 6onee SKOHOMHO PacXoAyIOT 3JIEMEHTHI TUTaHUSI.

Pactenusi moTpeOISIOT MPEUMYILECTBEHHO T IMUTATEIbHBIC Be-
IIECTBA, KOTOPHIC UM HEOOXOIUMBI, YTO OOYCIIOBJICHO UX OMOJIOTH-
YECKUMHU OCOOCHHOCTSIMH M XapaKTepH3yeT H30UpaTeNbHOCTh II10-
TJIOIICHUSI DJICMEHTOB MUTAHUsSI PACTCHHUSMHU. BOJBIIMHCTBO Cellb-
CKOXO3SICTBEHHBIX KYJIBTYp OOJbIIE BHIHOCAT a30Ta, MEHBIIE KaJIHsI
u emie MeHblre gocdopa (tadn. 2.1.2, 2.1.3). 3epHOBBIC KYIBTYpHI
BBIHOCST Oosibliie a30Ta. [IponaiiHbie KyabTyphl (caxapHasi B KOpMO-
Bas CBEKJIA, KYKypy3a, KapTodeib, OBOIIHbIE KYIbTYpPbI) MOTPEOIIsi-
10T OOJIbIIIE KAITHSL.

Tabnuna 2.1.2 — V nenbHbIN (HOPMATUBHBIN ) BEBIHOC OCHOBHBIX 3JI€-
MEHTOB MUTAaHMS ¢ | T OCHOBHOI M COOTBETCTBYIOIIMM KOIHYECTBOM
MOOOYHOM MPOITYKIIMHU, KT

KynbTypa lgf)‘;;‘;ii’; N | P,05 | K,0 | CaO | MgO | SO,
1 2 3 4 5 6 7 8
O3uMas IIeHuIa 3epHO 28,2110,8119,2| 4,7 | 3,1 | 5,0
O3umasi poxb 3epHO 2801121123341 3,1 |6,0
O3uMoe TpuTHKaie 3epHO 260(115|1210|4,2 | 3,0 |55
O3UMBIN TYMEHD 3epHO 250(11,1|1250| 45| 2,8 | 8,0
SIpoBas mieHuna 3epHO 304 (116|247 32| 2,4 | 6,0
SIpoBoe TpuTHKaNE 3epHO 23,311201219(29 | 3,2 | 6,0
SIpoBoii siUMeEHb 3epHO 291111927448 | 3,0 | 9,0
OsBec 3epHO 25911241286 | 4,2 | 3,3 |10,0
Kyxypysa 3epHO 30,2(133|276|50| 3,1 |6,1
IIpoco 3epHO 30,0{12,0|300|36| 1,8 | 1,2
I'peunxa 3epHO 375(119,8148,2| 81| 3,4 | 80
3epHOBBIC B CpEeTHEM 3epHO 285(1125|1265| 48| 3,0 | 6,6
T'opox 3epHO 58,9 (14,0 29,0(24,0( 4,8 |10,5
Tlenromka 3epHO 63,6 | 24,9 35,6 (21,8 8,0 |16,4
KopmoBsie 60061 3epHO 60,0 | 18,0 38,0 (25,0 7,4 |11,9
®daconb 3epHO 4501 10,7 | 379 | - - -
Buka sipoBast 3epHO 60,0 | 18,0 38,0 - - -
Cepanenia 3epHO 60,0 | 18,0 38,0 - - -
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[Iponomxenue Tadumiet 2.1.2

1 2 3 4 5 6 7 8
JIrormH 3€pHO 84,3119,9|44,0(21,0( 8,7 |12,0
3epnodotosrie B sepro | 81,7 | 17,6 | 37,2 |18,8| 85 |14.2
cpeHeM
O3uMEIC 3epHOBLIC B 3enenas macca| 4,8 | 1,2 | 39 |12 | 06 |03
cpeiHeM
FpoBrie sepHOBLIC B 3enenas macca| 4,2 | 1,2 | 36 |12 | 0,6 | 0,3
CpeiHeM
Kykypyza 3enenas macca| 3,3 | 1,2 | 42 |06 | 05 0,9
T'opox 3enenas macca| 6,5 | 1,5 | 50 |21,4| 6,6 |12,1
TTenromka 3enenas macca| 4,5 | 1,1 | 3,5 - - -
KopmoBbie 60061 3enenas macca| 3,2 | 1,0 | 35| - - -
Buxka 3enenas macca| 4,5 | 1,1 | 3,5 - - -
Cepagenia 3enenas macca| 4,7 | 1,2 | 4,0 - - -
JIrorima 3eneHas macca| 54 | 1,7 | 3,9 - - -
Onnonernme 6060- | 000 vacca| 4.8 | 1.3 | 3.9 | 20| 09 | 0,6
BbIE TPaBbI
AwmapaHnt 3eneHas macca| 2,8 | 2,0 | 7,0 - - -
Paiirpac onHoneTHni ceMeHa 195,0( 75,0 |185,0| - - -
OHOIETHHE 3IMAKO- | ooy |105,0( 75,0 [185,0] - | - | -
BBIC TPaBBI
Paiirpac onHoneTHni CEHO 16,6 | 70 | 385| - - -
OnmsoneTme snaio- ceno | 139| 55 | 25469 | 28 | 25
BBIC TPaBBI
OnuonerHue snako- 3emenas macca| 2,8 | 1,1 | 51 | 1,4 | 0,6 | 0,5
BBIC TPaBBI
Paiirpac onHoneTHui
+ MHoronerHue Tpa- |3eieHas macca| 3,9 | 1,7 | 9,2 - - -
BBI
Paiirpac nactomm- ceo 16362 |202] - | - | -
HBII
TumodeeBka nyropas CEHO 176| 70 | 240 - - -
Esxa cOopHast CEHO 23,3 80 | 256 | - - -
OBCsIHHIIA JTyrOBast CEHO 21,11 75 1249 | - - -
Muoroneriue smako-| o 1149 a5 | 241 |49 | 2,0 | 20
BBIC TPaBBI
MruoroneTaue 3n1axo- semenast macca| 3,0 | 09 | 48 | 1,0 | 0,4 | 0,4

BBIC TPaBBbI
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[Iponomxenue Tadumiet 2.1.2

1 2 3 4 5 6 7 8
Muoronerue smaxo-| o\ 11950 75,0 |185,0| 4,1 | 3,5 | 6,0
BBIE TPABHI
Onnonerane 6000B0-
3J1aKOBBIE + MHOro- |3emeHast Macca| 4,5 | 1,3 | 4,3 - - -
JIETHHE TPABhI
Muoroneraue 6000-

CEHO 17,3| 54 | 25,7113,0| 4,8 | 2,5
BO-3]IAKOBEIE TPABBI
Muoronernue 606o- semenast maccal 3,5 | 1,1 | 51 | 2,41| 0,9 | 0,5
BO-3]IAKOBEIE TPABBI
Muoroneriie 6060- ceHo 23,4| 51 |27,2(153| 7,6 | 3,1
BBIC TPaBBI
Muoroseraue 6060~ |, oo vacca| 43 | 1,0 | 44 | 30| 1,5 | 0,6
BBIC TPaBbI
Muoronerame 6o6o- | o0 {260,0| 65,0 [200,0[19,1] 9,0 | 5,2
BBIC TPaBbI
JlroriepHa CEHO 27,31 58 | 23,7 - - -
Knesep nyrooii CEHO 2141 48 | 252 | - - -
T"anera BocTouHas cero 207] 38 [131| - ) )
(KO3JISITHHK)
CeHOKOCHI €CTECT- ceHo 168 26 | 207/ - ) )
BEHHBIE
S;ﬁ"‘“’c“ Ky Typ- ceno | 161| 49 |220|95 | 41 | 20
S}iﬁomcm KYARTYP" | senenas macca| 3.2 | 1,0 | 44 | 20| 08 | 04
Ilacrbuma ectectse- 3emenas macca| 4,3 | 0,6 | 6,2 | - - -
HbIE
E}igmmua KYIBTYP | senemas macca| 5,3 | 0.8 | 49 | 20| 1,0 | 05
ESETMW KyIRTYp- ceno | 19,4 59 | 243 |100| 50 | 2.3
[TnonoBeIe epeBbst (bpyKTHI 50| 16 | 55 - - -
SIrogHuKu SATOJIBI 91129 | 95 - - -
Pactenmesozreckas cer | 210] 80 |220(81| 43 |45
HPOIYKIHUs
Onuoneraue 6060- ceno | 228 56 | 180 |17.2| 46 | 2.7

BBIC TPaBBbI
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[Iponomxenue Tadumiet 2.1.2

1 2 3 4 5 6 7 8
Fopoxo-orcstias sepro | 455|134 244 - | - | -
cMech
Ilemromko-oBcsiHAs 3epHO 425178282 - ) )
cMech
Buko-oBcsHas cMech 3€pHO 4311154309 | - - -
Cumeck 606080~ sepro | 43,7 | 155 | 27,8 |14,8| 45 | 9,5
3JIAKOBBIX TPaB
Oxnuonernue Goboo- 3enenas macca| 45 | 13 |43 15| 0,7 |05
3JIAKOBBIE TPABbI
Onronerue GoGoso- ceHo 174| 54 [ 259 7,6 | 29 |25
3JITAKOBBIE TPABBI
Jlen-nonrynery BOJIOKHO 58,1229 73,0150 7,8 |16,0
Konorms BOJIOKHO 60,2 | 32,81 50,4 | - - -
CaxapHasi cBeKJIa xopueruionel | 40 | 16 | 65 |16 | 1,2 | 1,6
]I:;gmq’e“" cromo- kiyoun | 54 | 16 {10,722 | 1,1 | 08
KaPTO(beHL CeMeH- KiTyGHH 54|22 |98 - i i
HOM
Kapj"O(I)eJIL TeXHHYEe- KiTyGHH 54|20 95] - i i
CKHH
Kopmogast cBekiia kopuerons | 35 | 1,1 | 78 109 0,8 | 1,0
Kopmogast OprokBa xopueruons | 3,0 | 1,0 | 43 109 | 0,7 | 1,2
Typuerc kopuerutons! | 2,7 | 1,0 | 3,7 10,8 | 0,7 | 2,0
Kopmosas mopkoBb | xopueronst | 2,6 | 1,0 | 50 |1 09| 0,8 | 1,0
Kyysuky kopuerutonsl | 3,4 | 1,3 | 45110 09 |12
Kopmosgie ropre- xopuerons | 3,0 | 1,1 | 51 [ 10| 0,8 | 1,2
IJIOBI
Kamycra xopmoBast  |3enenast macca| 3,9 | 1,6 | 5,3 - - -
Kanyera Oenokouan- | o |40 | 1,0 | 43 |58 20 |20
Orypiisl OBOIIH 1310512315 1,0 |0,7
TomaTtsl OBOIIH 16 | 051128 (30 1,7 | 1,0
CBekJa cTonoBas kopHeronel | 5,0 | 16 | 7,4 - - -
MOpKOBB CTONOBAS xopHeronel | 3,4 | 1,1 | 45 - - -
Jlyk-penka OBOIIH 3012 |40 (20| 1,1 |20
OBoIIK B CpeHEM OBOIIH 3010 |43 (42| 15 |15
3eseHble OBOLINA OBOIIH 30| 10 | 45 - - -
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[Iponomxenue Tadumiet 2.1.2

1 2 3 4 5 6 7 8
CeMeHHUKH KaIyCThI ceMeHa 70,0 350360 - -
CeMEHHUKH CBEKIIbI ceMeHa 80,0 | 40,0 | 41,0 - - -
CeMeHHUKH MOPKOBH ceMeHa 70,0 (3501420 | - - -
O3UMBIi paric ceMeHa 58,0({290|260(|5,2 | 19 | 3,3
SpoBoii panc ceMeHa 55,0{30,0|30,0|51| 20 |35
Cypenuna ceMeHa 53,0(20,0] 21,0 - - -
T"opuwnna ceMeHa 57,0(20,0]23,0| - - -
Penpka macnuynas ceMeHa 50,0(20,0]|320| - - -
E:;y“m"e BOPOA- | ovema | 54,6 | 238|264 |52 | 20 |34
Cypenuna 3eneHas Mmacca| 3,4 | 0,7 | 46 | - - -
I"opuniia 3enmenas macca| 4,2 | 1,0 | 51 | - - -
SpoBoii parnc 3enenas macca| 50 | 1,0 | 49 13,0 1,2 | 0,8
O3uMBIii paric 3enenas macca| 5,0 | 0,7 | 47 |28 | 1,1 | 0,7
Penpka maciauuHas  |3enenas macca| 4,3 | 1,3 | 55 (16| 1,0 | 0,6
Kamnyctubie B cpen- |3enenast macca| 4,4 | 09 | 50 | 25| 1,1 | 0,7
HEM

Tabmuma 2.1.3 — [IpumepHOE COOTHOIIIEHUE JIEMEHTOB ITUTAHUS B
ypoKae CelbCKOXO3SHCTBEHHBIX KYJIBTYP

Kynerypa N P,0Os K>,O
3epHOBbIe 2,5-3 1 1,5-2,2
Kaprodensb 2,5-3,5 1 6,0-6,5
CaxapHas cBeKJa 2,5-3,5 1 3,5-5,0
Knegep 35 1 4,0
Osgoriu (B cpeHem) 3,0 1 43

2.2. MuHepa/ibHOE MUTAHUE KYJIbTYP H Ka4eCTBO
pacTeHNEeBOIYECKON MPOYKIIMH

HpI/I BO3JACJIBIBAHU N CEJIbCKOX03SIiICTBEHHBIX KYJIBbTYp Hapsaay C
IoKasaTeiIsiMHu ypO)KafIHOCTPI HEMAJIOBAXXHOC 3HAYCHHEC OTBOJUTCA
Ka4ueCTBY HpOI/I3BO,Z[I/IMOI>'I MNPpOAYKIHUH, KOTOpas HCHOJB3YCTCA IJIA
NUTAaHWA YCIIOBCKA, B KAYCCTBC KOpMa IJId KUBOTHBIX U CbIPbA IJIA

MIPOMBIIIIJICHHOCTH.
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KauecTBO ypokas oLleHHBAeTCsl MO KOJIWYECTBY OPraHUYECKHX
COEIMHEHUH B PAaCTEHHH, TAKUX KaK OCJIKH, KUPBI, CHIPOH MPOTEHH,
KpaxmaJ, caxap, KierdaTka u ap. (tabin. 2.2.1-2.2.2).

Tab6muna 2.2.1 — CpeaHuii XUMHUYECKHI COCTaB TOBApPHOW YacTH ypo-
as CeIbCKOXO03SHCTBEHHBIX KYJIbTYp, %o

s [ P
Kynerypa Bona fg{{ 155(1)4- Kup | yrneBoas 1:;1:; 3ona
(xpome
TEUH
KJIETYaTKH)

IMmenuna (3epHoO) 14 14 15 | 2,0 65 20 | 2,0
Poxb (3epHO) 14 | 12 | 13 | 2,0 67 20| 2,0
Ogec (3epHO) 14 | 11 | 12 | 45 55 10,0 | 3,5
Slumens (3epHO) 14 9 10 | 2,2 65 55 | 3,0
Kykypysa (3epH0) 14 9 10 | 50 66 20 | 15
I'peunxa (3epHO) 14 9 11 | 2,8 60 9,0 | 2,0
Hpoco S - |1 25] 80 27 | 95
(3enenast macca)*
I'opox (3epHO) 14 20 23 | 15 53 54 | 25
Cos (3epHO) 12 30 35 |20,0 23 50 1| 50
Jlen (cemena) 12 23 26 35 16 8,0 | 4,0
Paric (cemena)* - - 25 45 18 8,0 | 40
Hoxcomeniuic (ce- | 45 | 25 | 25 | 50 7 50 | 35
MeHa) ' '
Exacbopuas (sene- | 40 | 54 |30 |12 | 10 |105] 2.9
Has Macca) ' ' ' ' '
Mopross (xope- | g6 | 7 | 13| g2 9 10 | 1,0
H.HOI[BI) l 1 1 l l
JIyk 8 | 15|16 | 01 12 08 | 0,5
Kaprodens (xnyonu) | 78 | 1,3 | 2,0 | 0,1 17 0,8 | 1,0
Caxapuas csexma | g5 | 14| 16 | 91| 20 10 | 08
(KOpHeTUIOAbI)
Kopwoas cseia | g7 | gg | 15 | g1 9 10 | 1,0
(KOpHeTUI0 b1
g‘mep (sememasmacy 75 | 34 | 36 | 08 | 10 6,0 | 3,0

[Ipumeuanne. * — copepxaHue B CyXOM BelecTse, %
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Tabmuna 2.2.2 — CpeaHuii XMMHYECKHI COCTaB OBOIIHBIX M Oaxue-
BBIX KyJbTYp, % (B.B. Kuaun u np., 2008)

Bo- | be- Morio- Kpax- | Kner- Oprasu-
Kynberypa Kup |u nuca- yeckue | 3oma
aa JIOK Mal yaTKa
Xapuabl KHCJIOThI
1 2 | 3 | 4 5 6 7 8 9

Baxnaxan 91|12 | 01 4,2 0,9 1,3 0,2 0,5
Bproksa 87 |12 | 01 7,0 0,4 1,5 0,2 0,8
Toporex 80 |50|02| 60 | 68 | 1,0 | 01 | 09
3CJICHBIN
Kabauok 9306 03| 49 - 03] o1 |04
Kanyera 6e- | g5 | 191 01 | 46 | 01 | 1.0 | 03 | 07
JIOKOYaHHas
Kamycta
Gpioccens- | 86 | 48 | - | 54 | 05 | 1,0 | 03 | 1,3
CKasa
Kanyera g5 | 28 | - | 74 | 05 | 17| 01 | 12
KOJIbpaOu
Kamycra
KpacHOKO- 91 |1 0,8 - 4,7 0,5 1,3 0,2 0,8
YaHHas
Kanycra 9 [ 25|03 40 | 05 | 09| 01 | 08
IIBETHas
Kaprodenb 76 | 20| 04 1,3 15,0 1,0 0,2 1,1
Jyksenettblit| g3 | 93| . | 35 | cm | 09 | 02 | 10
(11epo)
Jlyk-niopeii 88 | 2,0 - 6,5 Cn. 1,5 0,1 1,2
JMycpemia- | g5 | 14| - | 90 | 014 | 07| 02 | 10
ThIN
MopKOBb 88| 13|01 70 | 02 | 1.2 | 03 | 1,0
Orypen | g5 | 08 [ 01| 25 | 01 | 07 | o1 | 05
TPYHTOBBII
Orypennap- | g5 | 57 1 01| 18 | 01 | 05| 01 | 05
HHUKOBBIU
TTaTuccon 92 | 06 | 0,1 41 Cn. 1,3 0,1 0,8
Hepensene- | g5 | 13 | oy | 52 | 01 | 14 | 01 | 06
HBbIU CJIaIKUN
Mepen kpac- | g | 1 03| ¢y | 52 | 01 | 14 | 01 | 06

HBIN CIagKuHi
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[Iponomxenue Taduuiet 2.2.2

1 2 3 | 4 5 6 7 8 9
[erpymka:

3eJIeHb 85| 37| 04 6,8 1,2 15 0,1 1,1
KOpEHb 83|15 | 0,6 6,5 4,0 2,4 0,1 15
Hacreprax | o\ 44 | e | 65 | 40 | 24 | 01 | 13
(KopeHb)

Peser, (we- | g1 | 97 | 0 | 25 | cn | 18 | 10 | 10
penKm)

Peuc 931201 35 | 03 | 08 01 | 06
Perbka 88|19 (02| 62 | 03 | 15 01 | 1,0
Pena 89|15 | Cn | 50 | 03 | 1.4 | o1 | 07
Canar 94| 1502 | 1,7 | 06 | 08 01 | 1,0
Cexnmacro- | g5 | 15 | 01| 90 | 01 | 09 01 | 1,0
JoBasa

Cennaepeil:

KOpEHb 83|13(03| 55 | 06 | 1,0 01 | 1,0
3eJIeHb 85 - - 2,0 - 1,0 - 1,0

Tomarrpyn- | g5 | 11| 02| 35 | 03 | 08 | 08 | 07
TOBBIN

Vkpor 86 | 25| 05 4,1 Co. 3,5 0,1 2,3
Pacoms 9| 30[03| 20 | 10 | 10 | o1 |07
(cTpy4oK)

Xpen 771 25| 04 4.6 3,0 2,8 0,2 1,4
Uepemina 89|24 | 01 6,1 Cn. 1,0 0,1 1,1
YecHOK 80 | 6,5 - 3,2 2,0 0,8 0,1 1,5
IInuuaar 91129 | 0,3 2,0 Cn. 0,5 0,1 1,8
IlaBens 92 | 15 | Cu. 3,0 Cn. 1,0 1,8 1,4
ApOy3 89| 0,7 | 0,2 8,7 0,1 0,5 0,1 0,6
Jp1Hs 88 | 0,6 - 9,0 0,1 0,6 0,2 0,6
TrIKBa 90| 1,0 | 0,1 4,0 0,2 1,2 0,1 0,6

VY 3epHOBBIX U 3epHOO0OOBBIX KYJIbTYp Ka4eCTBO 3epHA Xapak-
TEpPU3YETCsl, TIPEXIIE BCEro, cojepkanneM OenkoB. Hamnbonpmiee ko-
JIMYECTBO OEITKOB JTOJDKHO COJEPKAThCS B 3€PHE O3UMOM IIICHHUIIBI U
HaMMEHbIIIee — B 3€PHE NMUBOBAPEHHOIO SYMEHS. XJieOoreKkapHbIe
KayecTBa 3epHa IIIEHHUIBI ONPENENSIOTCS KOJIMYECTBOM KICHKOBH-
HBl. XOpOIIIO U3BECTHO, YTO KauecTBO KIyOHel kaprodens omperne-
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JsieTcsl coAep kaHueM KpaxMala, a KOPHEIUIOIOB caxapHOi CBEKIIbI —
coJiepKaHHeM caxapa.

Conep:kaHre OPraHUYECKHX COCAMHEHHH B PACTEHHUSX OIMpere-
nsiercst OMOJIOTUYECKUMH OCOOCHHOCTSIMH M MOXKET CYIIECTBEHHO
W3MEHSATHCS B 3aBUCHMOCTH OT COpTa, YCIOBHU NMUTAaHUs, TeMIlepa-
TypBl, OcBelleHus u ap. ¢akropoB. Tak, cogepkanue Oenka B 3epHE
03MMO¥ TIICHUIBI MOXKET KoJiebaThes OT 9 1o 25%, Kpaxmaia B Kap-
Todene — ot 10 no 24%, caxapa B KOPHEILJIOAAX CaxapHOW CBEKIIbI —
ot 12 1o 22%.

B HacTosiee Bpems YCTaHOBIIGHO, YTO [ CTBHE MUHEPAIBHOI'O
MUTAaHUS Ha U3MEHEHHWE XUMHUYECKOI'0 COCTaBa PacTeHHH OrpaHude-
HO, a Topasfio OoJblliee 3HAYEHUE UMEIOT TEHETHYECKU YCTAaHOBJICH-
HbIE CBOWCTBA. JTO 3HAYMT, YTO, CKOJILKO OBl MBI HM BHOCHJIM Y00~
peHwii, B 3epHE Oy/IeT HaKalJIMBaThCS OENOK, a B KOPHEIUIOHAax ca-
XapHOM CBEKJIbI — caxapa.

BwMmecre ¢ tem, Hambonee 3(pQeKTUBHBIM U OBICTPOJCHCTBYIO-
mwM (paKTOpOM, CIIOCOOCTBYIOUIMM ITOBBIIIEHHIO KadyecTBa pacTe-
HHUEBOAYECKOW TPOIYKITUHU, SBISIOTCS ymoopenus. JleicTBue ymo0b-
peHUM Ha XMMHUYECKUM COCTaB PacCTEHUMN ONpPEAENSIETCA TEM, UYTO M-
TaTelbHbIE BEIIECTBA, IMOCTYIAIOIMIME B PACTEHHS W3 YyOOOpEHUH,
BXOJST B COCTaB Ba)KHEHIIMX OPTaHMYECKHUX COCTUHEHWU W TIOBBI-
AT UX COJEp)KaHWEe B OCHOBHOM M moOouHOM mpoaykiuu. Kpome
TOTO, OTAETHHBIC AIEMEHTHI MUTAHUS OKA3BIBAIOT BIMSHUE HA aKTHUB-
HOCTH (pepMEHTATHBHBIX CHCTEeM pacTeHni. C MOMOIIbI0 yIo0peHni
MOXKHO W3MEHSTh HaIlPaBIIEHHOCTH IMPOIECCOB OOMEHa BEIIECTB H
perynmmpoBaTh HaKOIJICHHE B PACTEHUSX IOJE3HBIX ISl 4YellOBEeKa
BEIIeCcTB — OENKOB, KpaxMaja, caxapoB, )KHPOB, BUTAMHHOB U JIp.

Brusiaue ynoOpeHuii Ha Ka4ecTBO ypoXKast MOXKET OBITh NpsAMbIM
u koceennvim. 1lom MPAMBIM BIMSIHIEM Ha KauyecTBO YpOXKas TIOHH-
MaeTcs M3MEHEHHEe COOTHOIIEHHS MEX/TY BEr€TaTUBHOW M PEPOTyK-
TUBHOM Maccod. EcTecTBeHHO, Jydlle, KOrJa B COCTaBE ypOXKas
Oounble 3epHa, a HE COJOMBI, KIIyOHed, a He 00TBEI. [Ipu BRICOKHX
YpOXKasiX BETETaTUBHON MAaCChI IIPOUCXOANUT PE3KOE YBEITHMUECHUE BHI-
HOCa D3JIEMEHTOB THUTAHWUS W3 TIOYBBL, CHUXKAETCH A(P(PEKTUBHOCTH
MIpPUMEHEHUS YI00pEeHUH.

ByiiHbIil pocT BEreTaTUBHOM Macchl MPOUCXOJUT, KOI1a BHOCST-
Cs 3aBBINICHHBIE 03Bl a30THBIX YIOOpEHMIA, KOT/1a a30THEIE yno0pe-
HUSI BHOCSITCSI B HEMIPABUILHOM COOTHOIICHUHU ¢ (hOCHOPHBIMH U Ka-
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JTUHHBIMHA YAIOOpEHMSIMH M KOT/a 3ama3[blBaloT C a30THBIMU TOA-
KOpMKaMH, T.K. a30T 3aJep’KUBAET CO3PEBAHUE KYIbTYP.

[lon KOCBEHHBIM BIHMSIHMEM Ha KauyecTBO ypoKas Mmojapa3yMeBa-
ercsi M3MEHEHHWE XMMHUYECKOr0 COCTaBa PACTECHHi, T.€. M3MEHEHHE
COJZICp)KaHUSI B PACTEHHUSIX OENKOB, YKHPOB, YIJIEBOJOB, 3JIEMEHTOB
NUTAHUS U JPYTHUX TIOKA3ATENEH.

B pacrenusix mpoTekaloT pasHOHAIPaBICHHBIE MPOLECCH — OHO-
CHHTE3 OCJIKOB M JIp. a30THUCTBIX COCAMHEHHH M OMOCHHTE3 YTJIEBO-
JIOB WJIM XHUPOB. M3BECTHO, UTO MpHU yCHIIEHNH OMOCHHTE3a OENKOB
YMEHBILIAETCSl CHHTE3 YTIIEBOAOB HIIH KUPOB, M HA00OPOT.

C nomoiipio ynoOpeHUH MOXXHO H3MEHSTh HAalpaBICHHOCTh
MporeccoB 0OMeHa BEIECTB U PEryJMpoBaTh HAKOIUIEHHWE B pacTe-
HUSIX TIOJIE3HBIX JUIsl YeJIOBEKa BEIIECTB — OENKOB, Kpaxmala, caxa-
POB, )KUPOB, BUTAMHHOB U JIp.

[Mon BnusHUEM a30THBIX YIOOPEHWH YCHIMBACTCS CHHTE3 aMU-
HOKHCIOT 1 6enkoB. Tak, B nccnegoBanuax PYII «MHCTUTYT mOUBO-
BEJICHUS ¥ arpOXUMHNY, TPUMEHEHUE BO3PACTAIONINX JI03 a30Ta CIO-
COOCTBOBAJIO YBEIIMYECHHUIO COZEPKAHUS ChIpOro Oelka B 3epHE SIpo-
BOH mmeHut sl Ha 2,3%, samenst — Ha 2,2% (Tabm. 2.2.3).

Tabmuma 2.2.3 — BiussHue 103 a30Ta Ha coep kaHue ChIPoro Oenka B
3epHE APOBBIX 3ePHOBBIX, % (manubie B.B. Jlams ¢ coasT., 2009)

Bapuant SIpoBas nenuna SIpoBoil s;lMMEHB
P50K120* (I)OH 10,2 9,2
doH + N3o 11,0 10,2
doH + N60 11,7 10,9
doH + N60+30 12,4 11,4
doH + N60+30+30 13,1 -

Wmerotcs maHHBIE, YTO HAa COAEpKaHHUE O€NKa B 3€pHE 03UMBIX U
SIPOBBIX 3EPHOBBIX KYJbTYP CYILECTBEHHOE BIIUSHHE OKa3bIBAIOT
MOJKOPMKH PAacTeHUH a30TOM B IEPHOA Hayasla KOJIOLIEHUS pacTe-
HUH. A30T, IOCTYNAIOMUK B pacTeHHs B 3Ty (pasy, UCIONb3yercs, B
OCHOBHOM, sl 00pa3oBaHMsI CEMSH, B PE3YJIbTATE YEero ColeprKaHue
a30Ta B HMUX IOBBILIAETCSA, U CUHTE3 OCIKOB MPOUCXOIUT Oojee HH-
TEHCHUBHO.
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IMox BrusiHueM (ochopHBIX yHOOpeHH BO3pacTacT WHTCHCHB-
HOCTh CHHTE3a Caxapo3bl, Kpaxmaja, XMPOB, HECKOIBKO MEHBILIE —
OenkoB. [l kadecTBa MPONYKUUH BaXKHO HE TOJBKO aOCONIOTHOE
Konmu4aecTBO (hochopa, HO U €ro COOTHOIIEHUE C IPYTUMH DJIEMEHTa-
MU MUATAHKSI, B IEPBYIO 04Yepe/b — C a30TOM. VI3MeHsisi COOTHOIICHHE
MEKAY a30TOM u (HOCPOpPOM, MOKHO PEryIHUpOBaTh HAPABICHHOCTh
MPOIECCOB OOMEHA, M TAaKUM 00pa30oM CIIOCOOCTBOBATHh HAKOILJICHHUIO
B pacTeHHsx OenKoB WM yrieBoaoB. [lon BiustHHEM (ochOpHBIX
yI0OpEHHIi YCKOPSETCs CO3pEBaHKE KYJIBTYD.

HOIL BJIMAHUEM KaJIMd IMOBBINIACTCA HAKOIUICHME Kpaxmalia, Ca-
Xapo3bl U KUPoB. Kanumii ycuiInBaeT CMHTE3 BBICOKOMOJIEKYIISIPHBIX
YIIIEBOIOB (IIEJUTIOIIO3bI, TEMHUIIEIUTIONI03bI, ICKTHHOBBIX BEIIECTB), B
pe3yabTaTe 4ero YTONIIAKTCS KIETOUHbIE CTEHKH CTEOJIs 31aKOBBIX
KyJIbTYp M ITOBBIIIACTCA YCTOﬁqHBOCTB HUX K IIOJECraHvuio, y JibHa
yAydIIaeTcss KauecTBO BOJOKHA. Kayuil ycuIMBaeT CHHTE3 HEKOTO-
pPBIX BUTAMHHOB, B YaCTHOCTH THaMHUHA U pruOodraBuHa.

MHUKpO3JIEMEHThI  yAYYIIAlOT COAJTaHCHPOBAHHOCTh MHUHEPAIb-
HOT'O MUTAHUS PACTEHUI M y4acTBYIOT B CHHTE3€ M 0OMEHE BEIIeCTB.
Menp, y9acTByS B a30THOM OOMEHE B PacCTCHHUSX, CIIOCOOCTBYET Ha-
KOIJIeHHI0 Oenka B 3epHe. bop M IWMHK ynydimaer YrieBOAHBIA W
OCnIKOBBIM OOMEH B pacTeHusxX. Tak, BHeCEHHE OOpa BHEKOPHEBYIO
MOJJKOPMKY TIOJ] CaXapHYIO CBEKIY YBEINYMBACT CaXxapUCTOCTh KOP-
HeronoB. [IpiMeHeHne MHKa Ha MoceBaxX KyKypy3bl COIMPOBOXK/IA-
€TCsl POCTOM CcofiepikaHus Oelka ¥ Kpaxmala B 3epHe.

PerynmpoBath KadecTBO MPOAYKIHHA MOXHO mombopoM dopm
MUHEpalbHBIX yanoOpeHuil. Tak, moj rpeunxy, kapTodenb He peKo-
MEHJYIOT BHOCUTH XJIOpCOJIEpKallie KanmuitHple ymoOpenus. Ilox
caxapHyI0 CBEKIy Jydllle BHOCHUTHh HATpUHCOAEpKAIIUe yao0peHus
(kamuitHas conb W JIp.), T.K. HATPHIA MOJIOXKHUTEIHLHO BIUSAET HA HAKO-
TJICHUE CaXapoB B KOPHEIIO/AX.

YnpaBiasiTh MPOIECCOM MUTAHUS M TONTy4aTh HEOOXOAUMBIH 3 (-
(dekT B pOpMUPOBAHUN KAYECTBEHHON PACTCHUEBOMYECKON MPOIYK-
MU MOXKHO JIMIIb TP HAYYHO-OOOCHOBAHHOM MPHUMEHEHHH Y100-
PEHUH ¢ Y4eTOM OMOJIOTHYECKUX U (PU3HOIOTHYECKUX OCOOCHHOCTEH
CENbCKOXO03HCTBEHHBIX KYJIBTYP, MOUYBEHHBIX YCIOBHIA, CTCIIEHHU KH-
CIIOTHOCTH, 3aMacoB MakpoO- U MHKPOJJIEMEHTOB B MOYBAX, a TAKXKE
(hakTOpOB BHEIIHEH CpeIbl.
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2.3. Oco0eHHOCTH MUTAHUSA PACTEeHHIl B pa3jJMYHbIe IePHOIbI UX
pocTa u pa3BUTHA

I/I3BCCTHO, YTO paCTCHUS NOIJIOIAI0T 3JICMCEHTBI TUTAHUSA I/I36I/I-
patenbHO. KpoMe 3TOoro HeoOXoIuMo 3HaTh, YTO TOTJIOLICHUE dIIe-
MCHTOB IIHTaHUSA B TCUYCHUC BEre€Tallul OCYIICCTBIIACTCA HEPABHO-
MepHoO. M3MeHeHus TpeOoBaHUi pacTeHU K yCIOBUSM IMUTAHHS CBSI-
3aHbl C USMCHCHUCM SHEPruu (bOTOCI/IHTC?)a, HMHTEHCHUBHOCTU AbIXa-
HYs1, OOM€EHA BEIIECTB U T.1I.

BI)IILCJIS[IOT TpU OTalla MOCTYIUICHUA NUTATCIbHBIX 3JICMCHTOB B
pacTeHue 3a BEreTallMOHHBIN eproz.

Ilepsvbiti sman — 3TO TIEpUOJ MPOPACTAHUS CEMSH, BCXOAOB U
nepBoe Bpems mocie BcxonoB (10-15 gueit). B aTo Bpems pacrenus
UMEIOT CIa0Opa3BUTYI0 KOPHEBYIO CHCTEMY C HEBBICOKOH yCBaH-
Baroliel crocoOHOCThIO, OTJIMYAIOTCS BEICOKOW YyBCTBUTENBHOCTHIO
K HEIOCTAaTKy 3JEMEHTOB IUTaHWS B JOCTYIHOH (opme (0COOEHHO
tdocdopa), K TOBBIMICHHOW KOHIICHTPAIIMHA 3JIEMEHTOB IHTAHUS B
IIOYBEC, a TAKXKE K MOBBINIIEHHON KHUCIIOTHOCTH ITOYBEHHOT'O pacTBoOpa.
B »TOT mepuox B cioe mpopacTaHUs CEMSH B TOYBE JODKHA OBITH
HEBBICOKasl KOHIICHTPAIIHSI 3JIEMEHTOB IMUTAHHUS B JIETKOPACTBOPHUMOM
dbopme ¢ peodaaganreM GpocHOpHOro MUTAHUS HAJl a30THBIM U Ka-
JUWHBIM. Y OOJBITHHCTBA PACTCHHWH B MOJIOIOM BO3PACTE IPOSBIIS-
eTcs KpUTHIECKUH TIeproJT K HelmocTaTKy docdopa.

Bmopoii sman 1o BpeMeHu 60s1ee MPOaOIKUTEIBHBINA, YeM Tep-
BBI. B 3TOT mepuox y pacTeHuil ycrmiIeHHO pa3BUBaeTcs U GOpMHUPY-
ercs accuMuimpyomas (JimcrtoBas) Macca, OypHO HapacTaeT o0Imas
BEreTaTHBHAA Macca, y HEKOTOPBIX PAacTEHUH 00pa3yroTCs IIIOIBI
(orypiibl), 3aBSA3BIBAIOTCS M PACTyT KOYaHHI (cajar, kamycra). KopHe-
Basi CUCTEMa XOpOIIIO pa3BUTa W O0JNaNaeT BHICOKOH yCBamBaromen
CHOCOOHOCTRIO, XapaKTepHOU s pacTeHus. Pe3ko Bo3pacTaer WH-
TEHCHBHOCTh HAKOIUICHWS JJIEMEHTOB MUTAaHUSA. Y OOIBIIMHCTBA
pacTeHuit B ATOT MEPHOJ OTMEYAETCS MaKCUMAaJlbHOE MOTpebiieHIe
3JIEMEHTOB MTUTAHHUS.

Tpemuii sman — 3aTyxaHHWe TpoOIlecca TOTIIOMIEHUS 3JIEMEHTOB
nuTaHus. Yarie BCero OH COBIA/Iae€T ¢ 00pa30BaHUEM PENpOIYKTHB-
HBIX opraHoB. [locTyruieHne 31eMeHTOB TUTaHUS CHIDKAETCS, HO UH-
TEHCHBHOCTbH IPOIleCCa CHHTE3a Y PACTEHHI OCTaeTcs MO-TIPEKHEMY
BbIcoKOi. HaOmonaercst peyTuinunsanusi, T.€. IOBTOPHOE UCIIONb30Ba-
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HUE B OMOCHHTE3€ paHee MOrJIOMICHHBIX MUTATENbHBIX 3JIEMEHTOB U
OTTOK W3 JIUCTBEB K PENpPONYKTUBHBIM OpraHaM (MecTaM OTJIOXe-
Hus). B KoHIIe Bererannn uMeer MECTO HEKOTOpasl MoTeps dJIeMeH-
TOB IIUTaHMSI B PE3yJIbTATE ONAJCHUS JUCTHEB U OTTOKA U3 KOPHEBOU
CHCTEMBI B [TOYBY.

B >kxu3HU pacTeHHil paznMyaroT ABa HanOosiee BaXKHBIX MEpPHOAa
MUTaHUsI, C KOTOPBIMU CIIEAyeT CUHUTAThCS TPH HCIOIb30BAaHUU
ynoOpenuid. [1epBblii, MONMYYUBIINI Ha3BaHUE KPUTHYECKOTO, COBIIA-
JlaeT ¢ HAYaJbHBIMH ()a3aMu POCTa W Pa3BUTHS OOJBIIMHCTBA pacTe-
HU.

Bonpimasi TpeboBaTENbHOCT MOJIONBIX PACTEHUH K YCIOBHSM
MUHEpPAJbHOTO THTAHUS OOBSCHAETCS BBICOKOW HANPSKEHHOCTBHIO
CHHTETHYECKHUX TPOIIECCOB, MPOUCXOMAIINX B 3TO BpeMS B pacTH-
TENbHOM OpTaHU3Me, W OJHOBPEMEHHO ClIabopa3BUTONW KOPHEBOU
cucTeMoi. B 3TOT meprosa pacTeHHs YyBCTBHTENBHBI KaK K HEIOC-
TaTKy, TaK U K U30BITKY 3JIEMEHTOB MUHEPAJIHHOTO TUTAHUSI.

1100 Kpumuueckum NOHUMAEMCS MAKou nepuood, Koeoda npu He-
OonvLUWOM nompebaeHUY NUMAMETbHBIX IIeMEHMO8, HeOOCHAMOK
UnY OMCymcmeue KaKo2o-1ubo sjnemenma Numanus OmpuyamenbHo
CKa3bl8aemcs Ha pocme pacmerutl, a 8 KOHeYHOM umoze U Ha ypo-
arcae. Ilocnedyrowee obecneuenue pacmeHuli dSmum NUMAMENTbHbIM
INEMEHMOM He MONCem HOIHOCMbIO UCNPABUMb NOJIOJCEHUe, M.e.
NOBLICUMb YPOIHCAL.

[To orHOmEeHHIO K (hocPopy KPUTHIECKUH MEpUOa Y OONBIITNH-
CTBa pacTEHUU MPUXOAUTCS Ha TepBble 15 nHel mocie mpopacTaHusl.
[lo orHOMmEHUIO K a30Ty — nepBbie 15-30 mueit. [Ipu peskom Hemoc-
TaTKe KalWg B TEPBBIN MEPHOJ POCTa M Pa3BUTHUS PACTEHUH TaKKe
CWIBHO CHUXaerca ypoxail. OJHAKO MOCIENyIoIIee BHECEHHE Ka-
JMUUHBIX yAOOpEHMIA IO3BOJISIET 3HAYHMTENBHO IOBBICHTH ypOXKail.
[TosToMy 1O OTHOIIEHHUIO K KAJIWIO OOBIYHO KPUTHYECKUN TTEPHO HE
BBIICIISIFOT.

B moneBpIx ycIoBHUAX KPUTHYECKUN MEPHOA B OTHOIICHUU MH-
HEPaJbHOTO THUTAHHUS OOBIYHO COBIIAJAeT C HU3KOH aKTUBHOCTHIO
MHUKpPOOPTaHU3MOB, Pa3jIaraloliuX OPraHUYeCKOE BEMIECTBO MOYBHI.
3T0 00BIYHO MPOSBIISIETCS] pAHHEH BECHOM NMPH HU3KOM MHUKPOOHOIIO-
TUYECKOW JEATENhHOCTH B IOYBE. B 3TOT mepron y MONoABIX pacre-
HUW KOpHEBas CHUCTeMa pa3BHTa c1ab0 W XapaKTepU3yeTCs HEBHICO-
KOl ycBauBaromiell crnocoOHOCThI0. [103TOMY B IepBBIA MEpHOA Be-
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reTaly pacTeHU cucTeMol yaoOpeHHu AOMKHO OBITh MPEeayCcMOT-
peHo BHeceHue (HOCHOpPHBIX ymOOpeHUN uiaM a30THO-(PochOopHBIX
ynoOpenuii. [log HeKoTOpBIE KaluenoOUBbBIE KYIBTYPHI (CaxapHyIO 1
KOPMOBYIO CBEKIY, KapToelb) IpH IMOCEBE BHOCATCS TPH DJIEMEHTA
nutanus (NPK).

Bmopotl nepuod noayuun Hazeanue nepuooa MaxkCuMarbHO20
nompeOneHuss NUMAamenvuvlx gewjecms. B amom nepuoo pacmenus
nozrowjarom HauboIvulee KOIUYECBO NUMAMETbHBIX INEMEHMOS.
Dmom nepuood xapaxmepuzyemcs MaKCUMATbHOU UHMEHCUBHOCTHBIO
nompeOaeHUs. NUMAMENbHBIX GeUeCms PACeHUAMU.

MHTEeHCHBHOCTH HOTpeGHeHI/IH JJIEMCHTOB IIMTAaHUA BbIYUCIAIOT
o opmyuie:

PG

rac M — uHTEeHCUBHOCTH HOTpeGHeHI/ISI OJICMCHTOB IIUTAaHUA pacTe-
HUSIMH, KI/Ta B CYTKH;

B — BBIHOC 251eMEHTOB NUTaHus 3a nepuos T, Kr/ra;

T — nepuoj Bereraiuu, CyTKH.

VY sumeHs HanOoJlee HHTEHCUBHOE TOTpebeHue azora, hochopa
U Kanus otMeuaeTcs B a3y BeIxona B TpyOKy. Y kaptodens Hanbo-
Jiee WHTEHCHBHOE TIOTpeOJIeHne a30Ta MPUXOAWUTCS Ha TepHoJ
MHTEHCHBHOIO KiyOHeoOpa3oBaHus, a morpediaenue ¢Gochopa u
KaJusl — Ha TIEPHOA OT OyTOHHM3AINH [0 I[BETEHUS.

[lepron MakcuManbHOTO TOTPEONEHHUS SJIEMEHTOB IHTAHUS
MOXKET OBITH JIUTENBHBIM, PACTSHYTHIM KaK y CaXxapHOW CBEKIHI,
MHOTOJIETHHX TPaB W, HA000POT, KOPOTKKM, KaK Y KOHOILJIH, PAHHUX
coptroB Kaprodens. Tak, y 03UMBIX 3€pHOBBIX MEPHOJ, MaKCHMaJlh-
HOTO TOTJIOMICHHUSI 3JIEMEHTOB MHUTAHUS JIUTCS OT (ha3bl BRIXOJA B
TPYOKY IO KOJIOIIEHUS, Y SIPOBBIX 3€PHOBBIX — OT KYIIEHUS 0 KOJO-
IIeHNs, y TbHA — OT Hadaia OyTOHU3aIlMH 10 KOHIIA IIBETECHUSI.

Henocrarounas oOecriedeHHOCTh MHUTAHUS PACTEHUH B IMEPUON
MaKCHMAaJbHOTO TMOTPEOJIeHHs] TUTATEIbHBIX BEIIECTB BBI3BIBAET
CHIDKEHUE YpOXKasi M yXY/IIIIEHUE ero KauyecTBa.

[loTpebnenrie MUTATENBHBIX AIIEMEHTOB M3MEHSIETCS HE TOIbKO
Ha MPOTSHKEHUH BEreTalMOHHOTO TEepPHoJia PACTeHHIA, HO U TEUCHHUE
CYTOK: B JHEBHBIE Yachl MOTPEOJIEHUE MUTATENHHBIX BEIIECTB HJET
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WHTCHCHBHEE, YeM HOYbIO, YTO COOTBETCTBYET BPEMEHHOMY XOIY
JOpyrux GU3UONTOTHIECKUX MPOLIECCOB: aCCUMIIISIHS, METa0OTH3M.

Hnst pacTeHHH OTMEYalOTCSl TakKe TOJAOBBIC, CE30HHBbIC (IS
MHOI'OJICTHUX TpaB), a TaKIKC UMITYJIbCUBHBIC (OT HECKOJIBKHUX YaCOB
JI0 CEKYH]T) PUTMBI B TIOTPEOJICHUH 3JIEMEHTOB ITUTAHUSL.

[Ipu paspaboTke cHCTeMBbl YHOOpPEHHsS OTHENBHBIX CEIBCKO-
XO3SUCTBEHHBIX KYJIBTYp HapsAay € OCOOCHHOCTSMH MOTpeOIeHUs
MU 3JICMCHTOB INUTaHUS HCO6XOI[I/IMO YUYUTBIBATH U APYTHUC 6I/IOHO'
rHYecKie OCOOEHHOCTH PACTEHHWI: XapakTep pa3BUTHS M yCBau-
Barollasi CIHOCOOHOCTh KOPHEBOW CHCTEMBI, MPOJOJIKUTEILHOCTD
BEreTallMOHHOTO Mepro/ia, OTHOIIEHHE K KOHIEHTPALUH TIOYBEHHOTO
pactBopa H T.II.

Xapaxmep pazeumusi KOpHESOU CUCmeMbl U ee YCeausaruas
cnocobnocms. OCHOBHAS Macca KOpHEH y OOJIBIIMHCTBA CETbCKOXO-
3SCTBEHHBIX KYIBTYP COCPEJIOTOUYEHA BO BIQYKHOM CJIO€ MAaXOTHOT'O
ropu3oHTa C FJ'IY6I/IHI)I 5 ¢cM W HWKE OT MOBEPXHOCTU IIOYBEI.
OnTuMmanpHBIE YCIOBHSA TNHTAHUS IJIs PACTEHHHA CO3JAIOTCS, €CIH
yI00OpEHHsI BHOCATCS B HAH0OJIee BJIAYKHBIN CIIOM MOYBBI — HA TITyOHU-
Hy oT 10 1m0 20 cM, T.e. B 30HY pa3MeIIeHNUs OCHOBHOM MacChl KOpHE-
BOM cucTeMbl. llpm Menmkoi 3amenke ymoOpeHHS pa3MeIIaroTcs B
[IOBEPXHOCTHBIX, INEPECHIXAIOUIUX CJIOSX IOYBBI M IUIOXO HCIIOJb-
3ytoTcsl pacteHusMu. OcoOeHHO HM3KUH 3((EKT OT TaKkoi 3aIeiKu
Ha0oaercsl B 3aCyLUIMBbIE TOABI IPU HEJOCTATOYHOM BBINIAJACHUH
OCa/IKOB.

KopheBast cuctema cenbCKOX0351CTBEHHBIX KYIbTYp HMEET pas-
JUYHYIO YCBAaWBAIOIIYI0 CITOCOOHOCTH IO OTHOIIEHHIO K dochopy u
Kanuio. BeICOKO# ycBamBaromeli criocOOHOCTBIO 1O OTHOIIEHHIO K
tdochopy obmamaroT JTIONMWH, TpeunMxa, TOpYHIlA, TOPOX, O3UMAas
POXb. ITH KYJIbTYPBI XOPOIIO YCBauBatOT (ocop 13 3a11acoB HOYBbI
U TPYAHOPACTBOPUMBIX (oc(aToB, MEHEE OT3BIBUMBHI HA BHECEHHE
tdochopupx ymobpenmii. Ilpm comepkaHnu TOABMXHBIX (HopM
tochopa B mouse cBeimie 110 MI/Kr MOYBHI rpednxa W JIONUH HE
OT3BIBAIOTCS] HA MpUMeHeHHe HocPOpHBIX yA0OPEHUH.

XOpoIIo yCBaWBAIOT KAIMH U3 3ar1acoB [TOYBHI JIIOIHH, IPEUnXa,
caxapHasi M KOpPMOBasl CBEKJIa, KapTodenb, XyXe — JIeH, KIEBep,

KyKypy3a.
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[lon xymbTypsl, obnazatomye crnaboil ycBawBaromleld CIoco0-
HOCTBIO, HEOOXOJMMO BHOCUTH 3JIEMEHTHI [TUTAHUS 10 MOTPEOHOCTH
U B JIETKOJIOCTYITHON (opme.

Ipoodoaxcumenvuocms 6ecemayuonno2o nepuooa. KynbTypsl ¢
KOPTKUM BETe€TallMOHHBIM MEPHOOM (JICH, SIPOBBIC 3€PHOBBIC U 1P.),
KaK M CKOpOCHENbIe copra, Oojiee TpeOOBATENbHBI K YCIOBHUSIM
MUTaHMs, JIy4IIe OT3BIBAIOTCS HAa BHECCHUE YIOOpPEHUN B JIETKO-
JIOCTyMHOUM Gopme. KyJIbTyphl ¢ IPOIOIIKUTEILHBIM BereTalldOHHBIM
nepuosioM (KyKypys3a, CBeKia, KapTodenb, Kalmycra U JIp.), KaKk U
MO3THECTIENIbIE COpTa, MeHee TPeOOBATEIbHBI K YCIOBHUSAM MUTAHUSI.
Onu OJIATCIBHES W JIy4YlIC MCIOJB3YIOT DJJIEMEHTLI IIUTAHUA U3
OpraHWYecKHX YAOOpeHHH, 3amacoB IOYBBI M TPYIHOJOCTYITHBIX
dhopM yno0peHuit.

CopTa WHTCHCUBHOI'O THIIA JIy4lI€C OT3bIBAIOTCA Ha BBICOKHI
arpodOH M, B YAaCTHOCTH, HA BBICOKHE O3Bl yIOOpPEHWH, W IIJIOXO
pacTyT, maroT HU3KUI ypokai Ha Oojiee 6€HOM 110 MUTaHUIO (OHE.

Omuowenue  (4y8CMBUMENLHOCHIb)  CEIbCKOXO3AUCBEHHBIX
KyIbmyp K KOHyewmpayuu nousennozo pacmeopa. O3uMas pOXb,
o3MMasi TIICHUIA, SYMEHb, OBeC, Kaprodenb, Kamycra, TOMATHI
BBIJIEP)KUBAIOT BBICOKYIO KOHIIEHTPAIIMIO TOYBEHHOT0 pacTBopa. [lox
STH KyJbTYPhl BO3MOXKHO BHECEHHE BCEX DJJIEMEHTOB IHUTAHHS C
MUHEpAIbHBIMI  YIOOPEHUSMH, MOXXHO BHECTH BCE DJIEMCHTEHI
MUTAHUST TIPU TIOCEBE MJIM TOCAJIKE, a TaKKe BO3MOXHO BHECCHHE
(hochopHBIX 1 KaNMITHBIX YIO0OpEeHui B 3amac.

He BBIICPKUBAIOT BHICOKOW KOHIIGHTPAIMH TOYBEHHOTO PacTBO-
pa JieH, TopoX, KyKypy3a, CBEKJIa, OTYpI(bl, MOPKOBb, 3€MIITHUKA.
IMox T KynmbTYphl HE BHOCAT yaoOpeHust B 3amac. [IpunoceBHOE
BHeceHne ynoOpenmii orpanmumBaercs 10 xr  ¢ocdopa Ha rexTap.
[Ipu sToM HEoOXOAMMO, YTOOBI CEMEHA W YIOOpEHUs pa3NelsiInch
MPOCTIOUKON MOYBBL.

Takum o0Opa3oM, pamuoHaNbHAas CHUCTeMa yIOOpPEeHHs CeTbCKO-
XO3UCTBEHHBIX KYJIBTYp pa3pabaThIBacTCsl Ha OCHOBE UX OHOINO-
TMUYECKUX OCOOCHHOCTEH MUTAHMS B TEUCHHE BCETO BEreTAIIMOHHOIO
nepuona. OHa JODKHA CBOEBPEMEHHO OOECIIeuMBaTh PACTCHHS
9JIEMEHTAMHU MMUTAHUS B HEOOXOTUMBIX KOJIMYECTBAX, COOTHOIICHUIX
u opmax.
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Iaasa 3. IPUEMbI, CHOCOBbI U CPOKH BHECEHUSI
YIOBPEHUN

HepI/IOI[I/I‘IHOCTb IIUTaHUuA paCTCHHﬁ SABJIACTCA TCOPECTUYCCKHUM
000CHOBaHMEM JPOOHOrO BHECEHUS YyNOOpEHHWH — B pPa3IMyYHbIC
MNpueMbl — BpPEMS BHECCHUA I10 OTHOLICHHWIO K IIOCEBY CCIIBCKO-
XO3SUCTBEHHBIX KyNbTyp. HayuyHo oO6ocHOBaHHas cuCTeMa MUTaHUS
pacTeHuil B IOJEBBIX YCIOBUSX IOJDKHA IPELyCMATpUBAaTh COYETa-
HUE OCHOBHOI'O (JIOMOCEBHOr0) ynoOpenus (Ha riayouny 15-20 cm),
npunoceBHoro (3-10 cM) 1 MHOTIa KOPHEBBIX M HEKOPHEBBIX MOJ-
KOPMOK.

Bri6op npuema BHeCEHHUS peliaeT CIeAyore BOPOCHL:

— CO31aHHuEC YCJ'IOBI/Iﬁ MaKCHUMaJIbHOMN JOCTYITHOCTH NUTATCIIbHBIX
BEIIECTB ISl PaCTEHHUI IMyTeM MpUOIMKEHHUS WX K KOPHEBOW CHCTe-
Me;

— obecriedyeHne pacTeHH Ha BCEX CTAJMAX UX PAa3BHUTHUS, OCO-
OEHHO B KPUTHYECKUH U MaKCUMAIIbHBIA TIEPUOJIBI;

— COKpAaIIeHHe BO3MOXHBIX TIOTEPH JIEMEHTOB MUTAHUS U3 MOY-
BEI.

B cucreme ynoOpeHuid pa3Tudaro Tpy IIprueMa BHECCHHUS:

— OCHOBHOE (IIOTTOCEBHOE);

— TIPUTIOCEBHOE (PSAIKOBOE);

— TocIIenoceBHOE (MOIKOpMKa) (prCyHOK 3.1).

Crioco0pl BHECEHUS! MUHEPATBHBIX YIOOPEHUH MPUHSATO pasie-
JATH Ha pPa30OpOCHOW M JIOKANBHBIM C TIOMOIIBIO CHENHaIbHBIX
MaIlH, BHOCAIINX YIOOpEHHs Ha 33/aHHYI0 TIIyOWHY B BHJIE JICHT,
rHe3, dKkpaHa. Kpome Toro, mpumMensiercs crocod BHECEHHS yaA00pe-
Hui B 3amac. CymHOCTH 3TOrO croco0a 3aKiioYaercs B TOM, YTO
yIoOpeHws] BHOCATCS HE €KEroHO, a cpa3y Ha HECKOIJIbKO JIeT BIle-
pen (2-3 roma). DTOT cOCO0 HCIONB3YIOT MPU BHECEHUH (Pocdop-
HBIX ¥ KaJIWHHBIX YAOOPEHH MO MHOTOJIETHHE TPaBbI, MO TLIOJO-
BO-STONHBIE KYNBTYPhl U TIPH CO3JaHUH KYJIBTYPHBIX CEHOKOCOB U
nactoumy. H a yierkux mousax KajMifHbIE YIOOpEHUS HE IPUMEHSIOT-
cs B 3armac.

Cpok BHeceHHS yIOOpEeHU MOXKET OBITh CIEMYIONINM: OCEHBIO,
BECHOI, JIETOM WIJIM 3UMOM.
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Paz6pocHoe nim
JIOKAJIBHOE B 3arac

Pucynok 3.1 — [Ipuemsr 1 ciocoObI BHECEHHSI YI0OpeHM

JlonoceBHoe IIpunoceBnoe IocnenoceBHoe
(ocHOBHOE) (psimkoBoe) (TmogxopMKa)
A 4
IToBepxHOCTHOE JloxansHoe | |JlokanpHoe| (IloBepxHOocTHOE| BrHyTpH-
pa3opocHoe | (BHyYTpH- pazopocHoe MOYBEHHOE
TTOYBEH- (xopHeBast
HoE) TIO/IKOPMKA)
A 4
B PAIKH
HIKE U B v
JICHTOYHOE
CTOPOH
g POHY Hexopnesas
OT CeMsIH
MO/IKOPMKa
THE3/I0BOE
.’
9KpaHHOE
\ 4

Crioco0b! 3a7enKu yI00peHri: o TUTyT, OOPOHBI MIIH KYJbTH-

BaToOp.

[Ipu BBIOOpE TIpHieMa, CpOKa BHECEHHS U CITOC00a 3a/IeIKH yI00-
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PEHUH YyIUTHIBAIOTCSI OMOJIOrHYecKue 0COOCHHOCTH KYJIBTYPbI, TUI U
TPaHyIOMETPUUYECKUI COCTaB MOYBHI, CBOMCTBA CaMUX YHAOOpEHHIA.
HeoOxoammo, 4ToOBl ymoOpeHWs HaXOAWINCh B 30HE Pa3BUTHS
KOPHEBOH CHCTEMBbl, MUHUMAJIBHO (PUKCHPOBAIUCH MOYBOH W Tepsi-
mich u3 Hee. HeoOXxonumo Taxke yUuTBhIBaTh pacrlpeselieHHe Biark
Mo NMpoQMII0 MOYBHL, T.K. B NEPECHIXAIOUINX M IEPeyBIIAKHEHHBIX
CIIOAX YAOOpEHHs HCIONB3YIOTCS IUIOXO, a NpH H30BITKE BIaru
MOT'YT OBITh BBIMBITBI.




OnTumanpHble YCIOBUS TNHTaHUSA JUIsl PACTEHHH CO3JaroTcs,
ecii yAOOpeHHUs: BHOCATCSI B HauOoJee BIaKHBIN CIIOW MOYBBHI — Ha
rnyouny ot 10 1o 20 cM, T.e. B 30HY pa3MelleHHs] OCHOBHOW MacChl
KOpHEBOI cucteMbl. [Ipu Menkoii 3aienke yao0peHus pa3MeIiaTes
B MMOBCPXHOCTHBIX, NCPEChIXAalOINX CJIO0AX IOYBBI U I1IJIOXO HUCIIOJIb-
3yroTcs pacteHusiMA. OcoOeHHO HU3KHK 3(Q(EKT OT TakoW 3aaelKu
HaOJIoaeTcsl B 3aCyIUIMBEIE TO/ABI IPH HEIOCTATOUHOM BHINAICHUH
OCaJIKOB.

Pasmemnienne MuHepanbHBIX YIAOOpEHUN B pPA3NUYHBIX CIOSX
MOYBbI TMpPHU PA3TUYHBIX CIIOCO0AaX WX 3aJelKH IPEICTaBICHO B
tabmuie 3. 1.

Tabnuna 3.1 — Pazmenienne MuHepanbHBIX YI0OpEHH B TOYBE IPU
Pa3INYHBIX CIIOCO0AX MX 3a/IeIIKH

PasmeriieHne ynoOpeHuii B CI0sX MOYBBI, %o
Cn0cod sanenkH 53" 1376 cu [ 69 v [9-12 om] 12-15 om | 15-18 om
Jlerkoit 6oponoii | 92 8
[skenoit 76 | 2 | 2
OopoHOM
KynbpTrBaTOpOM 55 21 23 1
[Tryrom 11 12 16 16 23 22
Tliyrom ¢ 3 4 | 12 | 14 20 47
MPEIIITYKHIKOM

IIpu 3anmenke ynoOpeHMH JETKMMH U TSDKEIBIMH OOpOHaMu
MIPAKTUYIECKH BCE YAOOPEHHUs MOnajaroT B ciioi noussl 0-5 cM u npu
HelOCTaTKe BJIaTd OHU HAXOISTCS B IEPECHIXAIOIIEM BEPXHEM CJIOE
MIOYBBI U XYK€ HCIIONb3YIOTCSI PACTEHUSIMH.

IIpu 3apmenke ynoOpeHuil KynbTUBaTOpoM 76% ynoOpeHuit
MoMazaeT B MEPEChIXaOUMKA BepXHUil cioi mouBsl u 24% ynobpe-
HUI TIOMaAaeT B CIIOH MOUBHI 6-12 cM.

[Ipu 3anenke ynoOpeHuil Iyrom 1 IUIyToM C MPEIIUTy>KHUKOM B
BEPXHMH CJIOH MOYBBI MOMaaeT cOOTBETCTBEHHO 23% u 7% ynobpe-
Huil. OcranbHas yacTb yooOpeHui 3aaenbiBaercst B Oosiee riryOokue
CJIOW TIOYBBI M MOXET HCIIOJIb30BATHCS PACTEHUSIMHU T103XKeE.

OcHoBHOe BHeceHHe yA00peHuii. B ocHOBHOe BHeceHue yno0-
PEHUSl IPUMEHSIOTCS 10 TIOCeBa M 00ECIIEYNBAIOT TUTAaHUE PACTEHUIN
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Ha MPOTSHKEHUH BCEro MepHoja BereTaluu, B TOM YUCIE B MEPHOABI
WHTCHCHBHOTO POCTa U MaKCHUMAJBHOI'O MOTPEOJICHUs MUTATENbHBIX
BelecTB. J{o moceBa BHOCAT HaBO3 WM JPYrHe OpraHndeckue yao0-
pEHUS H, KaK MpaBuiio, OONBIIYI0 YacTh OOIICH 10361 MHUHEPAJbHBIX
yII0OpEeHUH.

B ocHOBHOI TipreM y1o0peHs TPUMEHSIOTCSI OCEHBIO, BECHOU U
JIETOM.

Cpok BHeceHHs yI00peHHI J0 TOCEeBa 3aBUCHT:

— OT OWMONOTMYECKHX OCOOEHHOCTEH KyJIbTYphl (IIOJI O3MMEIE
3epHOBBIE (OCHOPHBIC M KATUHUHBIC YIOOPEHUS MPUMEHSIOTCS JISTOM
WJTH OCEHBIO);

— OT TPaHyJIOMETPUYECKOr'0 COCTaBa MOYBHI (HA JIETKUX MOYBaX
ya00peHHs BHOCSATCS MTPEUMYIIECTBEHHO BECHOH );

— oT (opMbl ynoOpeHus: (KOMIUIEKCHBIE YIOOPEHUS IOI KYJIb-
TYpBI IPOBOTO CEBa MPUMEHSIOTCS BECHOM ).

OnTuManbHBIA CPOK BHECEHHS MOJCTHJIOYHOTO HAaBO3a M KOM-
IIOCTOB Ha BCEX MOYBAX, 32 UCKIFOYEHNEM M30BITOYHO YBIAKHEHHBIX
MEeCYaHbIX, — OCEHBIO IOJ| 3i0JIeBYI0 BCIANIKY. becrmoncTHioYHbIH
HABO3 PEKOMEHJIyEeTCs] BHOCUTH JMOO OCEHbIO (HA CYIJIMHHUCTBIX U
CBSI3HOCYIIECUaHBIX I0YBAX, IOJICTUIAEMBIX MOPEHHBIMH CYIJIMH-
KaMmu), JU00 BECHOH (Ha JIETKUX II0YBax) Ha IiyouHy 7-17 cm,
3aesbIBasl IUIyIroM, JUCKaMU UJIH KyJIbTHBATOPOM.

A30THBIE YHOOpEHHS NOA O3MMbIE KYyJIbTYPbl MOLYT IpuUMe-
HATBCA TPU HEOOXOOMMOCTH B HEOONBIIMX 103aX OCEHbIO, a IIOA
SIPOBBIE KYyJbTYpPhl a30THBIE YAOOPEHUs BHOCSTCA TOJBKO BECHOM.
Ilockonpky a30THBIE yHOOpEHHMsSI XOpOILIO PacTBOPUMBI B BOIE H
MOT'YT JITKO MUTPHPOBAThH IO ITOYBEHHOMY HPOQUII0, TO BHOCHTH
UX CIeAyeT NOA KyJIbTUBALMIO WM OOPOHOBaHUE.

B kaugectBe QochopHbIX ynoOpeHnii B HACTOSIIEE BpEMS ITpHUMe-
HAIOTCS KOMILIEKCHBIE yaoOpeHus (ammodoc, cymepdocdar ammo-
HU3WPOBAaHHBIA W Jp.), cofepxamue a3or. C MeNpi CHIDKEHUS
MOTEph a30Ta 3TH yAOOPEHHUS MOJ KyJIbTYpPbI SIPOBOTO CEBa PEKOMEH-
IYIOT IPUMEHSTH BECHOM I0]] KYJIbTUBALIHIO.

Kanuiineie ynoOpeHus B CBSI3M C IEPEHOCOM CPOKa BHECEHUS
¢dochopHBIX yHOOpEeHHMH TaKKe MPEUMYLIECTBEHHO NPUMEHSIOTCS
BecHOM. [log KynbTyphl, 4yBCTBUTENbHBIE K XJIOPY (Tpeuuxy U 1p.),
MPAKTUKYETCs] OCEHHEE BHECEHNE KalUiHbIX ynoOpeHuil. Ha mouBax
JIETKOTO TPaHyJIOMETPHUYECKOT0 COCTBA IECYAHBIX M CYIECUAHBIX,
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MOJCTUIIAEMBIX TIECKOM, a TaKke Ha TOP(SIHO-OOJOTHBIX MOYBAX C
HEOTPEryJUPOBAaHHBIM BOJHBIM DPESKAMOM KalUiHbBIE yI0OpeHHUs
MPUMEHSIFOTCS] TOJIBKO BECHOH.

o moceBa ynoOpeHHs BHOCSTCS B OCHOBHOM Pa30opOCHBIM CIIO-
cobom. PazbpocHoe BHeceHUe yqO0OpeHHI BBITIONHSCTCS pa3IHYHbI-
MU MallMHAMH OTCYECTBEHHOTO M 3apy0EeKHOTO MPOU3BOJCTBA.
OueHb Ba)KHO BHECTH ymoOpeHus: paBHOMepHO. COBpeMEHHbIE Ma-
IIMHBL JUISI BHECEHWsI MUHEPAJbHBIX YAOOpeHHiH 00ecreunBaroT
HEpPaBHOMEPHOCTH BHECEHUS Ha ypoBHE 3-16% (cM. rnaBy 17).

JlokaibHBIM CHIOCOOOM MHHEpAIBHBIE yIOOpPEHUS MOXXHO BHO-
CHTh JI0 MOCEBa, OJHOBPEMEHHO C HUM HWJHM Tocie mocepa. [lpu
JIOKaJBHOM CIOCO0e YHOOpeHHs B IIOYBE MOTYT pa3MenaThes
HeNpepbIBHBIMU WM TyHKTUPHBIMU JICHTAMH, THE31aMU, D9KPaHOM.

Jlo moceBa TyKH BHOCST, KaK NpPaBWIIO, JICHTAMH, HIYIIUMHU
MOTIEpEK HMIM 10 JIMaroHaJId OTHOCHUTENFHO HAIpaBJIeHUsS OYmIyIIuX
moceBoB. Ha 1epHOBO-TIO30MMCTHIX CYTJIMHHUCTBHIX MOYBax TIIyOHMHA
JIEHT OCHOBHOT'O YJOOpEHUS MOJl JieH, 3€pHOBBIE KYIbTYphI, TOPOX,
BHKY — 8-10 cM, Ha TleCYaHbIX M CYIIECYaHBIX MOYBaX (KPOME JIbHA) —
10-12 cm. MuTepBaibl MKy JICHTaMHU VIS KYJIbTYP CILIOIIHOTO Ce-
Ba — 12-17 cM, uig TpomamHeiX KyasTyp — 10 20-30 cM. Ontumans-
Hasl IMUpUHA JICHT yaoOperuit 2-4 cMm. Takyro mupuHy JEHT obecrie-
YUBAIOT KyJIbTHBATOPHI-PACTEHUETUTATENH, JUCKOBBIE COIITHUKH 3€p-
HOBBIX CESUTOK U Jp. arperaTsl.

Tpeumywecmsa n10xanbHo20 HeceHuss YOOOPeHUlL:

1. Co3ganrie 09aroB MOBBIIIEHHON KOHIIEHTPAIIMH YIOOpEeHUil B
MOYBE TPH JIOKAITHHOM BHECEHHH MEHSET CTEleHb 3aKperuieHus
MATATEIBHBIX BEIIECTB U BEJIMYNHY WX ITOTE€Ph U3 TTOYBHI:

— CO3JIJaHWE OYaroB IMOBBIIIEHHOW KOHIIEHTPAIMH aMMOHHITHOTO
a30Ta MOJABJISIET MPOIECCHl HUTPUQUKAINH, YTO COKpAIIAeT MOTepH
a30Ta B BUJE HUTPATOB M IOBHIMAET CTENEHb €r0 HCIIOIb30BaHUS
pPacTeHUsAMU;

— Kalluii, BHECEHHBIN JIOKaJhbHO, MEHBINIE MOJABEpPraeTcs Heoo-
MEHHOMY ITOTJIOIIEHHIO B PE3yJIbTaTe MEHBIIIETO KOHTAKTa C ITOYBOH,
a ¢pocop kK 0OMEHHOMY U XUMAYECKOMY ITOTJIONICHHUIO;

— BBICOKasi KOHIIEHTpANHs YAOOpEHHUI B JIEHTe BHECCHHS Hera-
THUBHO CKa3bIBa€TCsl HA MUKPOQIIOpE TIOYBBI, YYABCTBYIOIIEH B UMMO-
OWITM3aIliH 3JIEMEHTOB IMUTAHUSL.
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2. Hannuwme ouaroB murtaHWss B 30HE BHECEHHs YHZOOpEeHUH
obecrieunBaer OecnepeboitHoe cHaOXeHWEe pacTeHHH HeoOXOAUMBI-
MU DJIEMEHTaMH MUTAHUS.

3. Bce BblleckazaHHOE MPUBOJHUT K YBEITHUCHUIO HCIIOIH30Ba-
HUSl PacTCHUSIMH 3JIEMEHTOB MUTaHMs U3 yaoOpenuit Ha 10-15%. B
CBSI3U C 3TUM JI03bl YOOpeHUi MOTyT OBITH CHIKEHBI Ha 20-25% 1o
CPaBHEHHIO C JI03aMH Il pa30pOCHOT0 BHECEHHUSI.

[Ipu 3ameHe pa3OpocHOro BHECEHUs yAOOpEeHUH, JIOKaIbHBIM B
Cpe/HEM ypOXKalHOCTh KapTodesi, KOPHEIUIOAO0B YBEIHYMBAETCS Ha
20-40 u/ra, 3epHOBBIX — Ha 2-5 11/Ta, JILHOCPOIOMKH — Ha 4-13 11/ra,
3€JICHON MacChl KyKypy3bl — Ha 39-42 1/ra.

B ocHOBHOE BHECEHHE TPUMEHSIOT JI00bIe POpMBI yI00p SHHI.

IlpunoceBHoe BHeceHHe yaoOpeHuii. Ya00peHHs BHOCAT
CliecnaJIbHbIMHU KOM6I/IHI/IpOBaHHBIMI/I CCAJIKaMH Ha pPaCTOSIHHUU 2'3
CM HIKE M B CTOPOHY OT ceMsH. [Ipu TmoceBe HCIONB3YIOT
JIETKOYCBOAEMBIC ITUTATCIIbHBIC 3JICMCHTHI, HeO6XOZII/IMBIe pacTeHuAM
B CaMOM Hauyalie pPa3BUTHI. OTO TPEHMYINECTBEHHO BOJOPaCTBO-
pumbie (ochopHbie ynoOpeHus, T.K. mpexiae Bcero B Qocdope
HYKJAIOTCSI pACTEHHUS B TIEPBbIC THU KU3HU U UMEHHO 3TOT 3JIEMEHT
c1abo TOCTYIICH HePa3BUTONH KOPHEBOM CHCTEME.

ITpunoceBHOE BHECEHHE OHUX a30THBIX MM KAJIMHHBIX yHoOpe-
Huli He naer s(ddekra U gake MOXKET CHU3HMTHh YPOXKaWHOCTH
CEbCKOXO3SMCTBEHHBIX ~ KYJIBTYp, OCOOCHHO  MEIKOCEMSHHBIX.
[IpunoceBHOE BHECEHWE YIOOpEeHUI CrIocoOCTBYeT (HhOPMHUPOBAHHIO
0osIee MOIIIHON KOPHEBOW CHUCTEMBI, pACTEHHS OBICTpEe Pa3BHBAIOT-
cs, Jerde INepeHocAT BPEMEHHYIO 3acyXy, MEHBIIE ITOBPEKIAIOTCS
BPEAUTEISIMU U OOJIE3HSAMH, JIy4Ille MOAABISIIOT COPHYIO PaCTHTEIb-
HOCTB.

Jo3bl ynoOpeHuii, BHOCHMBIX TPH IIOCEBE, PAacCUMTAaHHI Ha
NeHCTBUE B TEUEHHE KOPOTKOI'O BPEMEHU U MOATOMY HEBBICOKH (T10]T
3epHOBBIE W 3epHOO000BBIe — 15-20 xr/ra P,0s, mon xaprodens,
caxapHyto cBekiay, tomatel — 20-30 kr/ra P,Os). [lns KyasTyp,
YyBCTBUTEIIBHBIX K BBICOKOW KOHIIEHTPALMHM ITOYBEHHOT'O PacTBOpa
(KyKypy3a, JIeH, MOPKOBb, JIYK, Or'YpIbl, OPIOKBa, TYpHEIIC), O3B
MPUIIOCEBHOTO yHoOpeHHs He NoKHBI mpeBbimats 10 kr/ra. [ox
KaJIMemoOnBBIe KYJIbTYpPhI (caxapHas CBeKJa, KapTodesb, KOPMOBEIE
KOPHEIUIOJIBI H JIp.) TIPH TIOCEBE PUMEHSeTCs a30T, (Gocop U Kaauid B
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BUJC KOMIUIEKCHOro ynaoOpenusa. [Ipm 3ToM mnpueme BHECEHHS
ya00peHHs Bcerja BHOCATCS JIOKAIBHO.

J71st mpunoceBHOT0 BHECEHHSI UCIIONB3YIOTCS TPaHyIUPOBaHHBIN
MPOCTOH WM JABOWHOW cynepdocdaT, KOMIUIEKCHBIE YI00pEHHS:
cynepdochar amMMmoHu3upoBaHHBIH, ammodoc, ADK u ap. s
MPHUIIOCEBHOTO BHECEHUS! HE MPUMEHSIOTCS CMECH M3 OJHOKOMIIO-
HEHTHBIX yI0OpEHHiA, T.K. 0Opa3yercs MaxKyIascsi, TpyIHOBbICEBae-
Masi Macca, U3 KOTOPOH MI0X0 UCTIONB3YIOTCS AJIEMEHTHI TUTAHUSI.

O PeKTUBHOCTh NMPUIIOCEBHOIO BHECEHUS YIOOPCHMI 3aBUCHT
OT JI03bI JIONIOCEBHOTO BHECEHMsI yIOOpPEHUI M TOYBEHHOTO ILIONO-
ponus. Ecnu g0 moceBa BHOCHIIMCH BBICOKHE JIO3bI YJIOOpEHHIA, TO
MOJIOKUTENFHOE JISWCTBUE INPUIIOCEBHOTO YAOOPEHHS CHWKAETCs
WM He TPOosBisieTcs! BoBce. Ha OeHBIX MoYBax MPUIIOCEBHOE BHECE-
Hue QochopHbIX ynoOpeHuil — HaubOosee 3QPEKTUBHBIN MPUEM HX
BHeEceHUsI, oKynaeMocTh 1 kr ¢ochopa — 12-15 kr 3epHa 3epHOBBIX
KynbTyp. Ha mouBax ¢ BBICOKHM ypOBHEM OKYJIBTYPEHHOCTH 3 (eK-
THBHOCTh TPUIIOCEBHOTO BHECEHHs HE3HAYWTEIbHAs WM OTCYT-
CTBYET.

Ilocnenocesnoe énecenue yooopenuii (nookopmka). Ilocnero-
CEeBHOE y100peHHE IPUMEHSIOT B JOMOJHEHNE K OCHOBHOMY C IIENBIO
yIy4llleHUs] NMUTaHUS PacTeHUH B MEpUOJ MaKCUMAaJbHOTO MoTpeO-
JICHUSl 3JEMEHTOB IUTaHUSA PACTCHUSIMM MU YIy4IIEHHUs KayecTBa
MPONYKIMH, a TAKKEe B Cllydae, €Cli yJOOpEHHS BHECEHBI B OCHOB-
HOM IpUeM B HEJOCTATOYHOM KOJIHUYECTBE.

B noaxopMKky ynoOpeHus BHOCATCS:

— IIOBEPXHOCTHO Bpa30poc (a30THAs! IOAKOPMA CEbCKOXO03ANCT-
BEHHBIX KYJIBTYp, IOAKOPMKA MHOI'OJIETHUX TPaB, CEHOKOCOB U Ia-
cTOuII a30ToM, hochopoM H KallueM, KUJAKAM HaBO30M);

— BHYTPHUIIOYBEHHO JIOKAJILHO B MEXKIYpPAIbsl NPOMALIHBIX H
OBOILHBIX KYJBTYD;

— B HEKOPHEBYIO IIOAKOPMKY — BHECEHHE YAOOpPEHUH 1O BEreTu-
PYIOIIUM pPacTEHUsIM B BUIE PAacTBOPOB — (IIOAKOPMKA CEIBCKOXO-
3siicTBeHHBIX KynbTyp KAC, )KKY n mukposnemenramu). Hekopre-
BYIO TIOJKOPMKY PacTeHUH yIOOpEHUSIMH MOKHO COBMECTUTH C BHE-
CEHHEM MECTULIUIOB, PETAPJAHTOB, PErYJISTOPOB POCTa PACTEHUH.

HexopHeBasi moAKOpMKa MPHUMEHSIETCSI U € LEbI0 YITydLICHUS
KayecTBa MpOAYKUMH. J{JIs1 MOBBIIEHUS! KauecTBa 3€pHA MILIEHUIIBI B
HEKOPHEBYIO MOAKOPMKY BHocHUTcsl 8-15% pactBop moueBuHbI. [lo-
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najgas ¢ pacTBOPOM Ha JIMCTOBYH) IIOBEPXHOCTb, MOYEBUHA HEIO-
CPEICTBEHHO MOIJIOMAETCs (B pe3ysibTaTe MMHOIMTO3a) PACTEHUEM U
UCIIOJIb3YETCsl HAa CUHTE3 OelKa.

B 3aBrcMMOCTH OT BEMTMYWHBI TUIAHUPYEMOH YpOXKaHOCTH, 00-
el 1036l yIoOpeHHi BO3MOXKHBI Pa3iUYHbIC COYECTAHHS MPHEMOB
BHeceHUs ynoOpenuid. st momyueHns BHICOKON YPO)KaHOCTH Cellb-
CKOXO3SIIICTBEHHBIX KYJIBTYD, ITOBBILIECHNS Ka4eCTBA pacCTEHUEBOIYE-
CKOM MPOAYKIMHU LIEIeCO00pa3HO MPUMEHSTh BCE TPU MpHUEMa BHECE-
HUS yIoOpeHuii.

I'aasa 4. YCJIOBHUS Y®PEKTUBHOI'O IPUMEHEHMUS
YJIOBPEHUN

O¢ddexkTrBHOCTE yNOOpEeHNH B 3HAYMTENBHOM CTETEHH OIpeae-
nsiercst OMOJIOrHYeCKUMHU OCOOCHHOCTSIMU MTUTAHUS CETbCKOX O3sIHCT-
BEHHBIX KYIBTYp, MOYBEHHBIMH, KIMMATUYCCKUMH, arpoTeXHUYe-
CKHUMH Y OpTaHHU3alUOHHO-X03IHCTBEHHBIMHU YCIIOBHSMHU.

Oco0eHHOCTH MUTAaHHUA OTAEIBHBIX KYJbTYp. M30uparensHoe
HOIJIOLIEHUE 3JIEMEHTOB MUTAHUS Y PA3JIUYHBIX BUIOB KYJIbTYPHBIX
pacTeHu SIBJISETCSl OIHUM M3 OCHOBHBIX (DaKTOPOB, OKa3bIBAIOLIMX
BIIUsSTHUE Ha 3(PPEKTUBHOCTH ymoOpeHuit. OcoOEHHOCTH KOPHEBOTO
MUTAHUS Y CEINbCKOXO35HCTBEHHBIX KYJIbTYp BeCcbMa pa3iudHbl. O6-
LIMM A7l BCEX KYJBTYp fABISIETCS TO, YTO BCE OHU A (OPMHUPOBa-
HUSl ypokasi TpPeOYIOT ONMHAKOBBIX Makpo- W MHKpPO3JEMEHTOB. B
OTHOUICHUH € MOTPeOIsIEeMOro X KOIWYECTBA 3a BEreTallMOHHBINA
MIEpUOJ WIN 32 OTIEIbHBIC IPOMEXYTKH BPEMEHH BBIIBIISIOTCS CIIO-
XKUBILHKECS B MPOIECCE MCTOPUUYECKOTO Pa3BUTHUS BUAOBBIE 0COOEH-
HOCTH NHUTaHHU. B TOM, 4TO cenbCKOXO03AHCTBEHHBIE KYJIbTYPHI IO-
TPEOJSIOT Pa3IU4YHOE KOJIMYECTBO HJIEMEHTOB MMUTAHUSI, MOXKHO yOe-
JIMTHCS Ha TIPUMEPE HOPMATHBHOTO BbIHOCA (Tabu. 2.1.2).

ITomumo paznuuuii B o0meM MOTpeOIeHUM NUTATEIbHBIX 3JIe-
MEHTOB 3a BETeTallMOHHBIN MepHUo] HeoOX0OMMO 3HaTh U OCOOEHHO-
CTHU B NOTPEOJICHUH PACTEHUSIMU OTICIbHBIX NMUTATENbHBIX 3JIEMEH-
TOB B pasHbIC MEPUOJbI UX POCTa U Pa3BUTHs, KOTOPBIE MOAPOOHO
paccmaTpuBatoTcs B paszaene 2.3. Tonpko ¢ yueToM 3THX OCOOEHHO-
CTeH NHUTaHUS CEeJIbCKOXO3SHCTBEHHBIX KYJIBTYP MOXXHO IOJNYYHTh
MaKCcUMalbHBIH 3 ekt oT ynoOpeHuii.

IHouBenHbIe ycaoBus. DPpdheKTHBHOCTH YAIOOpEHUH 3aBUCUT OT:
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— THIIA TOYBHI;

— IpaHyJIOMETPHYECKOT0 COCTABa ITOUBHI;

— KUCJIOTHOCTHU TIOYBEI;

— cojepKaHHsl TyMyca W TOJIBM)KHBIX DJIEMEHTOB IHTaHUS B
MOYBE;

— CTEleHU 3POAUPOBAHHOCTH TIOUBHI H JP.

Tun nouewvl. 13 BCeX NNOUYBEHHBIX YCIOBUI THUII IIOYBBI OKa3bIBAET
Haunbojee cyniecTBEHHOE BIUsSHHE Ha d()(EKTHBHOCTH yIOOpEHHA.
Ha opraHoreHHbIX TOPQSHBIX MMOYBaX BBICOKYIO 3(h(HEKTHBHOCTH
nposBIsIIOT ocdopHbie, KanuitHble, MEAHbIE YI0OpeHHs. A30THBIC
ynoOpenus >GQGEKTUBHBI HAa BHOBb OCBAaMBaeMbIX TOP(MSHUKAX,
0COOEHHO C KHUCJIOH peakilueil cpelbl, a TaKXKE Ha CTapOIaxOTHBIX
TOpSHUKAX TPU UX 3aTy)KEHUH 3JIAKOBBIMH TpaBocMecsimu. Doc-
(hopHBIE U KaJIMIHBIE YIOOPEHUS BHOCATCS IO BCE CEITLCKOXO3SIHCT-
BEHHbIE KyJIbTYpbl. BopHbIe ynoOpenus 3G ¢peKTHBHBI IPH BO3JIENbI-
BaHUM KOPMOBBIX KOPHEIUIONOB, CaXapHOW CBEKIBI, KIEBEPOB, a
MeJIHbIe YA0OpeHus 1enecoo0pa3Ho BHOCUTH O] O3UMBIE U SPOBEIC
3€PHOBBIC KYJIBTYpPBl 1 MHOTOJICTHHE 31AKOBBIE TPABBI.

Ha muHepanpHBIX JepHOBO-TIOA3OMUCTHIX MOYBAX IMPOSBIISETCS
BbICOKasi 3(PEeKTUBHOCTh OT TOJHOI'O MHHEPAIBHOIO YIoOpeHUs,
OpraHWYecKuX yIOOpeHWi, a TakkKe OT MHUKpoymnobepuuil. Ha mep-
BOM MecTe 10 3(PQEKTUBHOCTH CTOST a30THBIC YAOOpEHWs, 3aTeM
unyT dochopHbie U ganee kanuiHbe (Tadm. 4.1).

Tabnuma 4.1 — Omnara ynoOpeHuit ypoxxaeM 3epHOBBIX KYJIBTYP

erictByromee | Omnata yqoOpeHui,

Ynobperus g BCHICZTBO KT 3epHa/yKr I[.l;. NPK]
A30THBIE N 9-15
dochopHbie P 4-6
Kanwuiinsie K 2-3
[lonHOE MHHEpaTBHOE YHOOpEHHe NPK 5-7

[lo maHHBIM IOJIEBBIX ONBITOB, MPOBEACHHBIX B CHUCTEME arpo-
XMMCITYKOBI, OIIaTa MUHEPAJIbHBIX YIOOPEHUH ypOXKaeM 3epHOBBIX
KynbTyp B PecriyOonuke bemapych B pacuere Ha | Kr JeicTByrOIIEro
BelllecTBa paBHA: a30THBIX — 9-15 kT 3epHa, hocdopubXx — 4-6 KT,
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KaJMHHBIX — 2-3 Kr, MOJHOTO MUHEPAIBLHOTO yAoOpeHus — 5-7 kr
3epHa.

OxymnaeMocTh TOHHBI OPTaHHMYECKHX yJOOpEHHi B pacuere Ha
CTaHZ[apTHLIfI HOI[CTI/IJ]O‘IHI)II‘/'I HaBO3 JOIMOJHUTCIBHBIM YPOKacM I10
3epPHOBBIM KYJIBTypaM paBHa 25 Kr 3epHa, kapTodemnto — 105 kr kiy0-
Hell, caxapHoil cBekJie — 125 K KOpHEeIJI00B, 1Mo KyKypy3e — 190 xr
3€JICHOM MacChl M B CpPEIHEM IO BCeM KylbTypaM Ha mamHe — 30
KOPMOBBIX €IMHMHII.

HopmatuBel okymaeMocTs MUHEpaJIbHBIX yI00peHuid 1o obmac-
TsM PecriyOnuku Benapych B 3aBHCMMOCTH OT Oajuia TUIOIOPOHS
MTOYBBI OTPaXKeHbI B Ta0uie 4.2,

Tabnuna 4.2 — HopMaTHBBI OKYITaeMOCTH MUHEPAIBHBIX YI00peHUH
o obnactsm Pecriyonuku benapych

Baut Oxkynaemocts 1 kr NPK
Oo6nactb TUTOZIOP OJTHSI 3€PHOBBIE, KT BCC KYJTBTYPHI Ha
HOYE sepHa IIaXOTHBIX
3eMIISIX, K. €I

Bpecrckas 31,9 6,25 8,09
Burebckas 26,6 5,37 6,04
T'omenbckas 30,1 5,95 7,70
I'ponnenckas 34,4 6,66 8,62
Munckas 32,8 6,40 8,28
Morunesckas 31,6 6,20 8,02
Bcero no PB 31,2 6,13 7,94

I'panynomempuueckuti cocmag noussl. llpubaBku ypoxkas
CEIIbCKOXO3HCTBEHHBIX KYyJIbTYp Ha JIETKHX, IO TPaHyJIOMETpH-
YECKOMY COCTaBy IoYBax (II€CYaHBIX M CYNECYaHBIX) BO3PACTAIOT
IIPU BHECEHHH a30THBIX, KAJIMIMHBIX 1 OPTraHUYECKUX yIO0OpEHHA, YTO
CBSI3aHO C OCOOCHHOCTSMH B3aMMOZEHUCTBUS yJOOpEHUN C TOYBOM:
OONBIINM BBIIIENAYMBAHUEM Aa30TAa M Kajus, ObICTpOH MHHEpasH-
3amuei OpraHndecKux yA00peHHi.

[TotpebHOCTE pacTeHuit B pochopHBIX YAOOpEHUIX, a BMECTE C
TeM U UX 3)(HEKTUBHOCTH MPU OJUHAKOBBIX 3HAYEHHUSIX KHUCJIOTHOCTH
U 3amacax NUTaTeIbHBIX AJIEMEHTOB YBEIWYMBaeTca Ha Oosee TspKe-
JBIX TI0 TPaHYJIOMETPUUYECKOMY COCTaBY MOYBaX. JTO OOYCIOBIECHO
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0oJiee BEICOKUM 3aKperuieHueM (0OMeHHO 1 xuMudeckn) hocdopa Ha
CYTJIMHHUCTBIX W TJIMHUCTBIX IMOYBaX, YeM Ha TIECYAaHBIX M CyIec-
YaHBIX.

Peaxyus nougennoti cpedvi. KHCIOTHOCTh TOYBBI OKa3bIBacT
BIIMSIHAE HA MOJBM)KHOCTBH DJIEMEHTOB MUTaHUA (B TIEPBYIO O4Yepenb
¢dochopa) B mouBe, Ha UX JOCTYIHOCTb PACTCHUSAM U, KaK CICIACTBHE,
Ha 3((HeKTHBHOCTH BHOCHMBIX YAOOpPEHUH.

IIpyn HeoTperynupoBaHHOW PEAKLUUU IIOYBEHHOW Cpeabl MMEET
MECTO CYIECTBEHHOE CHW)XEHHE NPOJYKTUBHOCTH MalHU (Taldl.
4.3).

Tab6nuna 4.3 — HenoGop pacTeHneBoI4ecKoi IPOAYKIIUU Ha TTaX0T-
HbIX NTo4Bax Pb B pe3ynbTaTe HEOTPEryJIMPOBAHHOMN pEeaKIINK
IIOYBEHHOH CpeJIb

Henobop ypoxas, T K. ef1./ra

OT MOBBIILIEHHON oT
[TouBsl KUCJIIOTHOCTH IIEPEN3BECT-
I u2rpynnst | 3 rpynmna KOBaHHs

KHCJIOTHOCTHU | KHCJIOTHOCTH

JlepHOBO-1I0A30IUCTHIE:

CYTJIMHUCTBIC W TJIMHUCTBIC 0,54 0,16 0,56
cylnecyaHble 0,85 0,18 0,44
recyaysle 0,50 0,11 0,26
TopdsiHo-6010THBIE 0,50 0,11 0,26

O¢dPekTBHOCTh a30THBIX YHOOpPEHWH CHIDKAeTCS Ha KHCIBIX
TT0YBaX M MOBBIIIAETCS TIPH PEAKIIMH Cpeabl OJIM3KOH K HEUTpaIbHOM.
OT0 O0O0BACHSACTCI HHU3KOW MHUKPOOHMOIOTHIECKOH aKTHBHOCTBIO
MTOYBEI M1 HEBO3MOXKHOCTBIO (JOPMHPOBATH CEITHCKOXO03SHCTBEHHBIMH
KyJIbTypaM{ BBICOKHE YPOXKaW TPU HEOTPETYIMPOBAHHOW PEAKITUH
Cpenpl.

HeiictBrue QochopHbIX ymoOpeHHil Ha YpO)KaiHOCTb CEIbCKO-
XO3SMCTBEHHBIX KyJIbTYp TaKKe HIDKE Ha KHCIBIX TI0YBaX BCIEM-
CTBHE aKTHBHOT'O XMMHYECKOT0 3aKpPEILUIEHHUS 3TOrO AJIeMeHTa B M0Y-
Be. J{03bI docthopHBIX ynoOpeHni Ha TaKUX MOYBAX BHIIIE, YeM MPU
OTPETYIUPOBAHHON PEAKIINH CPEIbI.
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Ha noyBax ¢ Onu3Kol K HEMTPaNbHON peakiuei cpeabl Bo3pac-
TaeT MOTPEOHOCTh B KAUHHBIX, OOPHBIX, MEIHBIX U IUHKOBBIX
yI0OpEHHSIX U OTMEUYaeTcsl BBHICOKAs OKYNAaeMOCTh ATHX yA00peHHi
npuOaBKON ypoXkasi BCIEJCTBHE MOTYYEHHS BBICOKOH YpOXKaHOCTH
CENTbCKOXO3HUCTBEHHBIX KYJNBTYp M KauecTBEHHOH pacTeHUEBOJ-
YECKOM IPOAYKIIMH.

B cpeanem 3¢dekTUBHOCTL yHOOpeHHi Ha HEoO0paOOTaHHBIX
kucieix mouBax Ha 30-40% Hmke, 4eM Ha TaKHUX JK€ IIOYBAX, HO
MPOM3BECTKOBAHHBIX. Ha MpOM3BECTKOBAHHBIX TIOYBAX OIJIATa MHHE-
panbHbIX yno0epHuid Bo3pacraer Ha 15-20% u yaydiiaercss KaueCTBO
pacTeHHeBOMYeCKOl mpoaykKiuu. Tak, cojepkaHue Kpaxmana B
KIyOHsiX KapTodens yBenuuuBaercs Ha 0,5-2,0%, caxapa B KOpHe-
wioax caxapHoi cBekisl — Ha 0,5-1,0%, chIporo mpoTenHa B 3epHE
- 0,5-1,0%.

Cooeporcanue cymyca. Conepxkanre ryMmyca B ITOYBE OKa3bIBAET
BIIMSIHUE HA TUTOIOPOJINE TTOYBBI, 00ECIIEYeHHOCTh PACTEHUI a30TOM,
CPOKH BHECEHUS a30THBIX YyJOOpEHHU TIOA O3UMBIE 3EpPHOBBIC
KYJIbTYPbI, BEJIMYMHY W KA4eCTBO YpPOXKas CEIbCKOXO3SHCTBEHHBIX
KYJBTYp, a Takxke Ha 3 (HEeKTHBHOCTH BHOCHMBIX YI0OpEHUIA.

Ha mouBax ¢ HEBBICOKMM COAEp)KaHHEM TyMyca BO3pacTaer
MOTPEOHOCTh B a30THBIX ymoOpeHusx, a ¢GochopHble U KalUitHBIC
ynoOpeHus: 0e3 BHECEHHs a30THBIX HE TMPOSIBISIOT BBICOKOM
a¢dextnBHOCTH. Ha mMouBax C BBICOKMM COAEpX)aHHEM TyMyca
CHIDKaeTCs MOTPeOHOCTh B A30THBIX yIOOPEHUSX U MOBBIMAETCS d-
(hexTuBHOCTE (HOCHOPHBIX M KATMHHBIX YHOOpEHW, T.K. pacTeHUs
Jyd4ire 00ecreunBarOTCs a30TOM 32 CUET 3aI1acoB MTOYBHI.

HccnenoBanusMu MHOTHX HAYYHBIX YUPEXKACHUN yCTaHOBIIEHA
mpsiMasi 3aBECHMOCTh YPOXaeB CEITbCKOXO3SIMCTBEHHBIX KYIbTYp OT
CoNlepaHusl B MOYBE rymyca. Tak, B JUIMTENBHBIX CTaIlMOHAPHBIX
ombiTax BI'CXA Ha NepHOBO-TIOM30JIUCTHIX MOYBAaX OBLIO YCTaHOB-
JICHO, YTO HAWOONbIIAas U CTAOMIbHASI YPOXKAWHOCTH CEITbCKOX035IH-
CTBEHHBIX KyJIbTYp Ha ()OHE MPUMEHEHHUS PAa3NUYHBIX CUCTEM yIO00-
peHusi HaOloanach Mpu COlEpKaHWU TyMmyca B To4Be OKono 3%.
OnTumansHOE Coep)KaHWe TyMyca Uil Pa3lIndHbIX KYJIbTYp Haxo-
muted B uHTepBase 2,0-3,5%. Ilpu 3TOM HOBBIIIEHWE COAECpPKAHUS
ryMmyca CONpPOBOXKIAETCS POCTOM YPOXKAHHOCTH CEIIbCKOXO3SHCT-
BEHHBIX KYJIbTYP TOJIHKO B TOM CIIydae, €CIM OJHOBPEMEHHO YBEIH-
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YHBAETCS COJIEpKaHUE TaOUIbHON (TIOABYKHOM) yacTu rymyca (A.H.
I'opOsuiera, B.b. BopobObes, 2001).

Cooepoicanue 6 nouse noosudicHvlx gopm ocopa u xanus. C
YBEIIMYCHHUEM COZCPKaHMs B TOYBE MOABMKHBIX (GopMm (ochopa u
KaJisl 0CTaeTcsl BHICOKOH 3(h(EeKTHBHOCTh a30THBIX YIAOOpEHUH, HO
cHmKaeTcst GoCHOPHBIX W KaTUWHBIX. [IpU NTOCTHXKEHWU ONTHUMAlb-
HBIX TIApaMETPOB COZCPIKaHMsI B ITOUBE MOJABMKHBIX (opM (ocdopa
U Kanusi 10361 POCPOPHBIX M KaJTMUHBIX YA0OpEHHH MOT'YT OBITh Ha
YpOBHE BBIHOCA 3THUX 3JEMEHTOB IUIAHHUPYEMBIMH YPOKaWHOCTSIMH
CEJIBCKOX 035 iCTBEHHBIX KYJIBTYP.

Bmecte ¢ Tem HauOonbliee BiusHUE HA 3()PEKTUBHOCTH YI00-
PEHUH OKa3bIBACT KOMNIEKC ACPOXUMUYECKUX C8OUCME NOYGbL. CTe-
MeHb KUCIIOTHOCTH, COJepKaHue rymyca, moaBukHbIX popMm P,Os 1
K70, xapakTepu3ylollue cmeneHb acpoXumMuyecKkol OKYIbMYypPeHHO-
cmu nousvl. C yBEIIMYEHUEM OKYJIBTYPEHHOCTH MOYBBI JOCTUTACTCS
MaKCHUMallbHasl TIPOYKTUBHOCTh pacTeHnd M 3Q(EKTHBHOCTH MHHe-
PATBHBIX yI00p SHH.

3aBUCHMOCTH MPOTYKTUBHOCTH 3€PHOBBIX KYJIBTYDP U 3P PEKTHB-
HOCTH YJOOpPEHUH OT CTeNeHW OKYIbTYPEHHOCTH ITOYB HATJISIHO
MPOJIEMOHCTPUPOBAHA HA PUCYHKE 4.

| —e— Be3 ynobpeHuin — -8 — NPK |

70 q
60 — —m 63
£ s0 S YpoBHH
£ 40 - 4o OKYIIBTY-
£ . / PEHHOCTH
g T / Y MIOYBBI U
£ 20 . = COOTBETCT-
10 -3 BYIOIIINE UM
0 T T T IOKa3aTenn
1 2 3 4
pHxkai 3,7-4,0 4,6-5,0 4,6-5,0 51-55
Tymye, % 0,8-15 1,2-2,0 1,622 2,1-2,8
P,0s, Mr/xr 30-50 70-110 120-150 180-260
K,0, Mr/kr 40-80 90-120 130-170 200-270

Pucynok 4 — [IpoyKTHBHOCTh 3€PHOBBIX KYJIbTYp B 3aBUCHMOCTH OT
CTETIeHN OKYJIBTYPEHOCTH J€PHOBO-TIOJ30JIUCTHIX TO4YB HeuepHo-
3eMHo#t 30HbI Poccuu (o qanHbM Munamenko, 2000)
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[lo mMepe moBBIIIEHUS MIOAOPOAUS MOYB YPOKAHHOCTH 3€pHO-
BBIX Bo3pactaer ¢ 9 11 10 39 1/ra Ha (oHe Oe3 nmpuMeHeHus yao0p e-
Huil. [lpumenenne ymoOpeHUil B MHTEHCHBHBIX TEXHOJOTHUAX obec-
[IEYUBACT JAJbHEHIINN POCT ypOXKAMHOCTU 3€PHOBBIX KyIbTyp. 1Ipu
3TOM MaKCUMallbHBIN 3(h(heKT oTMedaeTcst Ha BRICOKOOKYIbTYPEHHOM
MOYBe.

Opoduposannocmv nous. BecbMa cyleCTBEHHBIE pa3iuyus B
PEKUME 3JIEMCHTOB IMUTAaHUA U, CICAOBATCILHO, B HOTpe6HOCTI/I u
3¢ ()EeKTUBHOCTH YAOOPEHUH MPOSBIAIOTCA HAa PAa3HBIX 3JIEMEHTax
penbeda, ocoOeHHO Ha CKIIOHOBBIX 3eMIISIX. B pe3ynbraTe CHUKEHUsI
3G PEKTUBHOCTH YIOOpEHUH MOTPEOHOCTh KYJIBTYp B MHHEPAIBLHBIX
yI00pEHHSX BO3pPACTaeT C YBEIWYEHUEM CTEIEHU CMBITOCTH U dPO-
AUPOBAHHOCTHU IIOYB

Taxk, Ha 3eMJIsIX TIEPBOM KaTEropuH C MpeodiagaHneM HeIPOIu-
POBaHHBIX TOYB MPUMEHSIOTCS 03Bl YIOOpEHWH 10 TuUlaHaMm, pac-
cuntanHbIM Ha OBM. Ha 3emis1x BTOpOii KaTeropuu ¢ mpeodnaiaHu-
eM cI1abo3pOANPOBAHHBIX TIOYB JI03bl a30THBIX YIOOpPEHUH yBEIHYH-
BaroT Ha 0-20%, Ha 3eMIsiX TpeThell KaTeropuu c mpeodiaJaHueM
cpenHespoarpoBaHHbIX NoyB — Ha 30-50%, Ha 3eMisIX 4yeTBepTO
KaTeropuu ¢ mnpeodiialaHieM CHIIbBHOAPOJUPOBAHHBIX 1TOYB — Ha 50-
100%. Ho3br pocopHBIX M KaIMHHBIX yI0OpeHwid Ha ci1abodpoau-
poBaHHBIX TTouyBax yBenuumuBaioT Ha 20-30%, Ha cpemHe- U CHIBHO-
3POAMPOBAHHBIX TOUBaxX — Ha 30-60% (Tabu. 4.4).

Tabnuma 4.4 — VI3MeHneHne pacueTHBIX 103 MHHEPAJIBHBIX YI00pe-
HUH B 3aBUCUMOCTH OT 3POJMPOBAHHOCTH TTOYBEI

VYBenH4eHne pacueTHbIX 103 yaoope-
Hui, %
A30THBIX | thochopHBIX | KaJIMIHBIX

CreneHp 3poaUpOBAaHHOCTH
o]

1-s1 xareropus (mpeobiamaHue

pacueTHble
HE3POTUPOBAHHBIX TTIOYB)

2-1 karteropusi (mpeobnanaHue 0-20 20-30 20-30
c11a003POINPOBAHHEIX TTOYB)

3-1 kareropusi (npeobnamaHue 30-50 30-60 30-60
CpeHEeIPOAUPOBAHHBIX TTIOYB)

4-s xareropus (mpeobiamaHue 50-100 30-60 30-60
CHJIBHORPOIUPOBAHHBIX ITOYB)

43



[Ipumenenue a3oTHBIX YAOOpPEHHUH — pelaromuii (akTop Mpu
nepexo/ie Ha MUHUMAJIbHYIO, TUIOCKOPE3HYI0 B 0e30TBaNIbHYIO 00pa-
OOTKM TOYBBI, BXOISIIME B CHUCTEMY NPOTHBOIPO3HOHHBIX MEpPO-
HNpUSATHUN Ha CKJIOHOBBIX 3€MJISIX.

B nenom, B c10XKHBIX 3PO3HOHHBIX JaHImadTax Tpedyercs ruo-
Kas mudepeHInpoBaHHas cUCTeMa y00peH s, YUUTHIBAIOIIas pas3-
HOOOpasue AIEMEHTOB penbeda, YTOObI HEe JOMYCTUTh CMBIBA MUTA-
TENBHBIX BEHIECTB M 0O0ecnednTh 3(PPEKTHBHOE U IKOIOTHUECKH
0e30macHoe MCIONb30BaHUE YI00p CHH.

OnauM 13 (HakTOPOB, OrPAHUYHMBAIONIMX POCT U YPOXKAWHOCTH
CENTbCKOX O3 UCTBEHHBIX KYJbTYD, SBISETCS H30BITOYHOE ynIomHe-
Hue no4eul. YTIJIOTHEHHE MTOYBHI TPOUCXOIUT O] BIUSHUEM BO3EH -
CTBHSI €CTECTBEHHBIX (PaKTOPOB: JOXKAS (OCOOCHHO MPU OTCYTCTBUH
MOKpoBa) U cui TrpaButanuu. OJHAKO OCHOBHOW MPUYUHOM YITIOT-
HEHHUS NOYBHI SIBIISISIETCS MEXAHUYECKOE BO3JICHCTBHUE XOJIOBOM CHUC-
TEMBI TPaKTOPOB, KOMOAHHOB, TOYBOOOPAOATHIBAIONINX MAIHH, Ma-
IIMH JUTS BHECEHUS B TIOYBY OpraHMYECKUX U MHUHEPaJIbHBIX yII00pe-
HUI, U3BECTKOBBIX MaTEPHUAJIOB U JIp.

OtpunarenbHble MOCIEACTBHS YIUIOTHEHUS ITOYBBI Pa3HOO0pas3-
HBI: YXYALIAIOTCS BOJHO-BO3IYLIHBIM PEXHUM MOYBBI U YCIOBUS MU-
HEpPaJIbHOI'0 MUTAHUS PACTEHUI, CHUXKAETCS ypOXKalHOCTh KYJIBTYD,
YCUJIMBAIOTCSL 3pO3Usl IOUYBbI, 3aCOPEHHOCTh IIOCEBOB, UX 3apayKEeH-
HOCTb 0O0JI€3HETBOPHBIMH OaKTEPUSIMU M MOBPEKIAEMOCTh BPEAUTE-
JISIMU, CHUXKaeTcsl 3QPeKTUBHOCTh YAOOpEHHil, BO3PACTAIOT 3aTPaThI
MaTepraIbHBIX PECYPCOB Ha 00pabOTKY MOYBHI.

VYIUl0oTHEHHE TOYBbI OTPULATENBHO BIMSIET HA YCBOCHHE pacTe-
HUSIMHM BCEX JIEMEHTOB IUTaHUS: a30Ta, (ochopa, Kanus, MarHus,
Oopa, xemnes3a, Cepbl, MEIH H JIp.

OCHOBHBIMHM TPUYMHAMHU CHIDKEHHS YPOXKAMHOCTH CEIbCKOXO-
3SMCTBEHHBIX KyJBTYp MpPH YIUIOTHEHWU MOYBBHI SBILIFOTCS yXYAIe-
HUE yCIOBHA s (POPMUPOBaHMS MOIIHOW KOPHEBOW CHCTEMBI U aK-
THUBHOH ee esTeIbHOCTH, HapYIIEHHE BOJHO-BO3LYLITHOTO PEXUMA.

Ilo maHHBIM HCCIEAOBAaHMA, MTPOBEACHHBIX B ['epManun, ymioT-
HEHHE TMOYBBI BBI3BIBAJIO CHIDKEHHE YPOXKAHOCTH CEeIbCKOXO3AHUCT-
BEHHBIX KyJIbTyp Ha 11-26%, B TOM 4uciie 03MMOI MIIEHUIIBI B CPEI-
HeM Ha 12%, o3umoro siumeHst — Ha 26%, xaprodens — Ha 21-26%,
SIpOBOM MIIEHUIBI — Ha 32%, sipoBoro sumenst — Ha 11-17% u oBca —
Ha 11-13%.
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ITo mannbiM PVII «MHCTUTYT IOYBOBENEHUS U ATPOXUMUN»,
(akTHUecKas MIOTHOCTh MOYBBI MAaXOTHOrO TOPU3OHTA HA CYTITUHU-
CTBIX MOYBAaX TNpeBBINIACT onTuManbHble 3HaueHus Ha 0,18-0,20
r/cm®. TIpH yBETHYECHHH MIOTHOCTH IOYBBI CBEPX ONTHMATBHON HA
0,15 r/cm® ypoxaiHOCTh 3ePHOBBIX KyIbTYp CHHXKaercs Ha 3,1-5,6
1/Ta, KOPMOBOHM CBEKJIBI — Ha 85-249 11/ra B 3aBHCUMOCTH OT MOTOJI-
HBIX YCIIOBUH.

CopTta u THOpPHABI MHTEHCUBHOTO THIIA, KaK IPaBHJIO, 3HAYH-
TENBHO TpedoBaTellbHEE HE TONBKO K 00IIeMy YPOBHIO MUHEPAIbHO-
rO TUTaHUs, HO U K MOIHOCTH KOPHEOOUTAEMOro CIIOs, arpOXUMH-
YECKUM CBOMCTBaM TIOYBHI M K YIUIOTHEHHIO. [IJisi obecrieueHus BbI-
COKHX YCTOHYMBBIX YPOXKAEB CEIbCKOXO3SMCTBEHHBIX KYJIBTYp U MO-
BBIIIEHUS! OKYIIaeMOCTH YyAOOpEHHUIl Ba)XKHO HE JIOMyCKaThb upe3Mep-
HOT'O YTUIOTHEHHSI ITOYBBI.

ArporexHu4eckue ycjaoBusi. K BaXHEHIINMM arpoTeXHUYECKUM
YCIIOBHSIM, ONPEACIIAIONMM 3PPEKTUBHOCTh YI00PEHHM, SBIISIOTCS
ceBOOOOPOTHI, 00paboTKa TMOYBBI, U3BECTKOBAHHE TOYB, 0OpHOa C
COpHSIKAaMH, BPEIUTENSIMU U OOJIE3HSIMU PACTEHHH, CPOKH CEBa, OT-
3bIBUMBOCTh COPTOB Ha YIOOpEHMs, HEPaBHOMEPHOCTb BHECEHMS
yIOOpEeHH | JIp.

Arporexuuyeckue ycnoBus >(pGeKTHBHOCTH ymoOpeHHi jerde
COOJIIOAAIOTCS B YCIIOBUAX €€60000pOmoEG, TaK KakK IIpU NPaBUIbHOM
Yepel0BaHNUH KYyJIbTYp MOJHEE UCIIOJIB3YIOTCS TUTATENbHbIE BELIECT-
Ba ynoOpenuii. B ceBooOopore nerdye m ycremrHee BecTd 00pp0Oy ¢
COpHSIKAMH, BpEIUTEISIMA U OOJE3HSIMU PAacTeHUl, yUUTHIBATH POJIb
MpEALIECTBEHHNKA, INTAHUPOBATh 00BbEMBI BHECEHUS YI0OPEHUH.

O¢ddexkTrBHOCTE YAOOpEHUI 3HAYUTEIFHO BO3pACTaeT B WHTEH-
CHBHBIX TEXHOJIOTHSIX Ha (oHe npumenenus necmuyudos. llontsep-
XKIECHHEM 3TOMY CIY)KaT JaHHbIEe JuIUTenbHOro (36 jer) omeita, mpo-
BererHoro Ha [IOC BUY A Ha mepHOBO-TIOA30IMCTON TIOYBE (Ta0IH-
ma 4.5).

BaxxabiM arporexHudeckuM ycioBueM 3QGEKTHBHOCTH yaI00pe-
HU SIBJISIOTCS CPOKU cea. 3ana3ibIBaHue C IOCEBOM SIPOBBIX 3€PHO-
BbIX Ha 5 1IHeW cHWkaer 3((EeKTHBHOCTH MOJIHOTO MHHEPAJIHHOTO
ynobpernwus Ha 10%, Ha 10 mueit — Ha 13, Ha 15 gHelt — Ha 35, Ha 20
nHerd — Ha 45%.
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Tabnuua 4.5 — 3¢ deKTUBHOCTH KOMIUIEKCHOT'O PUMEHEHHUS yI00-
PEHUH ¥ MECTUIMIOB B TEXHOIOTHH BO3ACIBIBAHHS O3UMOM MIIICHH-
1kl (1o JaHHbIM Jlagonuna, 1999)

N [TpubaBka
VpoxkaltHOCTh o
Cucrema yno0opeHus YPOXKaUHOCTH
1/ra
Bronornueckast (0€3 cpeIcTB XUMH3AINHN) 35 -
HaBo3Ho-MuHepanbHast 40 5
MusnepanbHas 47 12
HaBo3Ho-MuHepasibHasl + IECTUIIHIBI 70 35
MuHepalibHast + HeCTUIHIbI 69 34

Janneie TaOaumpl 4.6 CBUACTEILCTBYIOT O CHIDKEHHH 3 (hek-
THBHOCTHA MUHEPAIBHBIX YAOOPEHUH MPU OTKJIOHEHUH OT ONTHMAITh-
HOTO CPOKa CE€Ba M O3UMBIX KYIBTYP.

Tabnuna 4.6 — Usmenenue 3¢ (HEeKTHBHOCTH MOTHOIO MUHEPAJIBLHOTO
ynoopenwus (120-180 kr/ra NPK) npu oTKJI0HEHHH CPOKOB ITOCEBa
O3WMBIX 3epHOBBIX KyJIBTYp OT ONITHUMAaJBHBIX, %

Panpiie ontumaiabHOTO (JIHK) Ontu- [To3xe onTUMaNbHOTO (JTHH)
20 | 15 | 10 | 5 | MM 5 1 g0 | 15 | 20
CpOK
92 90 68 60 100 120 | 100 90 80

Ha s dextnBHOCTH ynoOpeHMt CKa3bIBACTCS HEPABHOMEPHOCHIb
ux eHecenus (pacmpeneiieHne 1Mo mnomo). IIpuy HepaBHOMEPHOCTH
BHECEHHUS! a30THBIX ynoOpenuii 60-80% yposkallHOCTB CEIbCKOXO-
3SMCTBEHHBIX KyJIbTYp CHHXaeTcst Ha 45-50%, docdopubix — Ha 20-
25%.

Bricokuii ypoBeHb IMIIOMOPOIUS TOYB M YIOOPEHHUsS CIoco0CT-
BYIOT 00Jiee CyIIeCTBEHHBIM NpHOaBKaM IPU BHEAPEHHU HOBLIX UH-
MEHCUBHLIX copmosg. JIs JydIIero HMCHONb30BaHUS MUTATETBHBIX
BEIIECTB YIOOPEHUIl M TOYBBI, YMEHBINEHUS 3arpsA3HEHUs] OKpY-
JKAIoMIeH cpebl U MOBBIIeHHs 3PHEKTUBHOCTH yI00pEHHT HEOOX O-
MO BHEIPEHUE HOBBIX MHTEHCHBHBIX (arpoxumuyecku 3(heKTuB-
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HBIX) COPTOB 3€PHOBBIX, TEXHUYECKUX, KOPMOBBIX, OBOIIHBIX U JPY-
TUX KYJBTYP.

Kanmarnueckue yciaoBusi. K KIMMaTU4eckuM yCIOBHSM, OII-
penenstomuM 3G(HEeKTUBHOCT Y I0OPEHUN, OTHOCSTCS:

— cyMMa aKTHBHBIX Temmepatyp (6oree 10°C) B nernuii nepuoy,
TeMIepaTypa Bo3/lyXa B TeUE€HHE BEreTallul pacTEeHUM;

— KOJIMYECTBO M paclpeeseHHe B TEUeHHE ToAa OCaJKoB, a
TaKKe BECCHHHE 3a1achl MPOAYKTUBHOHN BJIATH B IIOYBE.

Kak HemocTaTok, Tak M M30BITOK TEIJIa CHUXKAIOT MOCTYIUICHUE
JJIEMEHTOB MUTAHUSI B PACTEHUs, a BMecTe C TeM M 3 (HEeKTHBHOCTh
ynoOpenuii. Huskue Temneparypbl B Hauajae pocTa pacTEHHI OKa3bl-
BalOT HamOoliee CHIIBHOE HEraTHMBHOE BIMSHHE Ha a30THOE M (oc-
¢dopHOE MUTaHue, a TakKe U Ha 3PPEKTUBHOCTH y100p CHHI.

KonmdectBo atMocepHBIX OCaIKOB M PAaBHOMEPHOCTH X pac-
TIpeNeIeHUsT UTPAIOT OMPEACISIONTYI0 POJib B 3P HEKTHBHOM HCIION b-
30BaHUU PACTCHUSIMHM ITUTATEIBHBIX BEIIECTB. YCIIOBHS IOTOJbI B
KPUTHYECKUE TEPHOJIBI POCTA U PA3BUTHS PACTEHHH OCTAIOTCS BaXK-
HeitmmM pakTopoM 3¢hGEeKTUBHOCTH ynoOpeHuid. Tak, M0 JaHHBIM
OenopycckuX y4eHbIX, d((GEeKTHBHOCTh yIO0OpEHUI B 3acyNUTUBbIC
TOZIBI MOYKET CHIKATHCS B cperHeM Ha 36%, a BO BIIa)KHBIC YBEJIHYH-
BaTbcsA B cpeqHeM Ha 52% 10 CpaBHEHHUIO C JEWCTBHEM WX B HOP-
MaJbHBIE TI0 YBIAXKHEHHUIO rofpl. OCOOEHHO OTYETINBO MPOSBIISIETCS
3aBUCHUMOCTb 3(P(QEKTHBHOCTH a30THBIX YIOOPEHHWH OT KOIWYEeCTBa
BBITIABIINX OCA/IKOB, MEHEE 3HAYUTEINHHO — (POCHOPHBIX YIOOpEHHIA.

Bonbmioe 3HavueHne mpu MCIONB30BAHWN YIOOPEHHWH B pa3imd-
HbIe 10 yBIAXXHEHHWIO TOJBI MMEET OTHOIIEHHE KYIbTyp K CpOKaM
BBITIABIINX OCAaKOB. Tak, Id spOBOM MIIEHHUIIBI OCOOEHHO BEIHKO
3HAauYEHNE BECEHHNX W PaHHEIETHUX NMOXJEH, a TakKe BeCeHHHE 3a-
Macel Biard B mouse. Kykypysa i mpoco XOpoIIo UCIOIB3YIOT Oca/l-
Ki B cepeauHe yera. lIpm Bo3menbiBaHWM KapToderns HEeqoCcTaTOK
OCaJIKOB B MIOHE-WIOJIE OTPUIATENFHO CKa3bIBaeTCsl Ha ypoxae. s
YpOKasi O3MMBIX 3€PHOBBIX KYIBTYp KPUTHYECKAM B OTHOIIEHUHU
BIIAaTOO0ECIIEYEHHOCTH SIBIISIETCSI OKTSOPh. Y BEIHMYEHHE OCAJKOB B
cerrsiope ¢ 20 mo 60 MM MPUBOIUT K MprbOaBKE ypOKAWHOCTU O3H-
MBIX 3€PHOBBIX KyJIbTYyp Ha 7,8 11/Ta.

Opranun3anuoHHO-IKOHOMUYecKHne ycjaoBus. OHH ompenens-
10T, TIPEXKJIe BCEro, BO3MOXKHBIE PECYPCHI ITPOM3BOACTBA OpraHUYe-
CKUX yNOOpeHMid, U3bICKAaHHE BO3MOXHOCTEH JUIS TTOKYIKH, XpaHe-
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HUS MAUHEPAJIbHBIX YI0OpEHUH, TEXHUKHU JIJI1 BHECCHHMSI, a TAKXKE pa-
LMOHAJILHOE MPUMEHEHUE BCEX BUJOB yIOOPCHUU MPH BO3JCIbIBA-
HUU CEIThCKOXO03SMHCTBEHHBIX KYJIBTYP.

[IporpeccuBHbIe (OPMBI OpraHU3alMH TPyJAa B TEXHOJOTHH
MPUMEHEHHUS yIOOPSHU BIIMSIOT HA PAIlMOHAILHOE HCIOIh30BaHUE
yIOOpEeHHU, a TAKKE TpyJa U TEXHUKH, CIIOCOOCTBYIOT MOBBILICHUIO
3¢ ()EKTUBHOCTH XMMH3AIINH.

I'nasa 5. U3BBECTKOBAHME I10YB B CUCTEME
NPUMEHEHUS Y1OBPEHUI

5.1. Heo0x0auMocTh N3BECTKOBAHUSA MOYB U ONpeaesieHue
J103 U3BECTH U U3BECTKOBBIX YI100peHu

IToBbIIeHHAsT KUCTOTHOCT — OJTHA M3 BOKHEUIIINX TIPUYNH HHU3-
KOT'0 TUTOJOPOJIHUS TIOYB M HEAOCTATOUHOH 3(h(HEKTHBHOCTH YI00pe-
HUM.

HeratuBHoe BIMAHME NOBBIIIEHHOW NOYBEHHOW KUCIOTHOCTH Ha
pacTeHusi 0OyCIIOBIIEHO PSAOM MPHUYNH, OCHOBHBIE M3 KOTOPBIX: He-
nocratok Ca®"; moBbIImeHHas KoHIeHTparws Tokcranbix AP, Mn*,
H'; noHuskeHHas JOCTYIHOCTb 3JIEMEHTOB MMTAHUS; HEOIArONpPHAT-
Hble (PM3UYECKHE CBOMCTBA MOYB.

Bonopon siBasiercst ’)KU3HEHHO Ba)KHBIM 3JIEMEHTOM, CIIyXKalluM
MaTepUaIbHOM OCHOBOW CBSI3M PACTEHHUM C MOYBOM M BHEIIHEW Cpe-
JIOW, ¥ €r0 TOKCUYHOCTh HE BBITEKAET U3 CBOMCTB CaMOI'0 3JIEMEHTA.
OtpuniaTensHOE BIUSHAE U30BITKA BOAOPOAA MPOSBIISIETCS B CHIKE-
HUW TPOHUIIAEMOCTH IIJIa3Mbl, OCIIM3HEHUN KOpHEH (CHMKaeTcs mo-
CTYIUIEHHE JPYTUX MOHOB); 3aMEIICHUNH MUKPOOHOIOTHIECKHIX TPO-
LIECCOB.

OpHako, IO MHEHHUIO WCCIIENOBATENEH, TIAaBHBIM (aKkTOpOM OT-
PULATENBHOIO NIEHCTBUS MOBBIIEHHOH KHCIOTHOCTHM Ha MOA30JH-
CTBIX IIOYBaxX SBJISIETCS OOMEHHBIM AJIIOMHHHM, TaKKe BHOCSIIHHA
CYIIIECTBEHHBIN BKJIA] B (JOPMHUPOBAHNE TIOYBEHHON KHCIOTHOCTH.

Bonbmryto pone B 00pa3oBaHWUU TMOTEHITMANBHOW KHUCIOTHOCTH
[IOYB UTPAIOT I'YMYCOBbI€ KUCIOTHL. X BKJaJ B CO3aHUE CHUAPOIIH-
TUYECKON KHUCIOTHOCTH COCTaBIISET, IO HEKOTOPHIM JaHHBIM, Ooiee
80%. Bmecte ¢ TeM, T'yMycoBbl€ KHCIOTBH 00Pa30BBIBAIOT C TOKCHY-
HbIMH HOHamu Al, Mn, Fe ManonojBrKHbIE COCTUHEHUS, MPHUEM
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9KCIIEPUMEHTAIILHO JTOKa3aHa MeHbIas TokcuuHocTh Al, Mn, Fe,
CBSI3aHHBIX C OPraHUYECKUM BEIIECTBOM, MO CPAaBHEHUIO ¢ OOMEHH O-
morToieHHsIMU. TokcHUHOCTE MOHA Al Ha BBICOKOTYMYCHBIX IOY-
Bax B 2,0-2,5 pasa cnabee, 4eM Ha MaJIOTYMYCHBIX.

EnuHCTBEHHO pajgvKaldbHBIM IyTEM YCTpaHEHHs W30bITOYHOM
KHCJIOTHOCTH SIBJICTCS M3BECTKOBaHHUE TOYB, KOTOPOE CIIOCOOCTBYET
YCTPAHEHHI0 TOKCMYHOCTH MOHOB Al m MN; ynydlieHHIO0 yCIIOBUil
ryMycoo0pa30BaHUs U ACATEIBHOCTH MHUKPOOPTaHU3MOB; (POPMHPO-
BaHUIO CTPYKTYPBI M Oojiee OJaronpusTHHIX (HU3UKO-MEXaHUUYECKUX
CBOWCTB I10YB; CHUYKECHHIO TIOCTYIIJICHUS PAJHMOHYKIIUIOB U TAKEIBIX
METAJIJIOB; MTOBBINICHUIO KAYECTBA PaCTEHUEBOTUECKON MTPOTYKITUH.

M3BecTkoBaHME MMEET OMPENEICHHYIO CBSI3b C IPUMEHEHHUEM
yIOOpEeHUI, B MPHUHIIKIIE, 3TO IPUEMBI, JOMOJHSIIONUE APYT Ipyra.
M3BecTkoBaHME YCKOpPSIET MUHEPAIH3AIUI0 (MOOMIM3AIIO) THTA-
TEIbHBIX BEIIECTB, TO €CTh YJydlllaeT IHUTAaHUE PACTEHUH, HO
yYMeEHBITIaeT 3amacel Ha Oymymiee. OMHAKO CIIEAYeT OTMETHTh U OTPH-
HATeNbHbIN 3PQPEKT OT M3BECTKOBAHUS KHUCIIBIX IOYB — CHHYKCHHE
MOJIBUYKHOCTH MHKpodjiemeHToB: Cu, Zn, Mn, B, a Bmecre ¢ 3Tum —
YXYOIICHUE MUTAHUS STHMH dJIeMeHTaMd. Ha CHITEHOKHCIIBIX TTOYBax
OTMEYaeTcsi MOHMKEeHHAs 3(h(EKTUBHOCT, MHHEPAIbHBIX ymoOpe-
HUH, OCOOCHHO a30THBHIX. B 1enmom 3 dekTuBHOCTL YA00peHuil Ha
kucibIX mouBax Ha 30-40% HuKe, UeM Ha TaKUX JKe IMMOYBaXx, HO MPO-
M3BECTKOBAHHBIX. BHECEHHWE W3BECTH CYIIECTBEHHO VBEINYHBAET
oTHady oT TyKoB. CUHMTaeTcs, YTO IMEHHO M3BECTKOBAHHE SBIISETCS
OJTHOHI M3 Ba)KHEUIIMX IPUYUH CYHIECTBEHHOTO POCTa ypOKalHOCTH
B crpane B 1970-1980-¢ roapl.

[IpoBenennsie B bemapycu B 1957-1964 1T. miepBbIe CIIONTHBIE
MMOYBEHHBIE 00CIEIOBAHUS MOKA3aIM HAaJW4YKEe OOJIBIIOr0 KOJIUYECT-
Ba KHCIBIX To4B. B cepemuHe 1960-x romoB Ha ¢oHE HEKOTOPOTO
SKOHOMHYECKOTO POCTa B CTpaHe NPUCTYMWIN K HM3BECTKOBAHHIO
IMOYB B 3HAUMTEIBHBIX MaciiTadax. B Hagame 1950-X To10B 00bEMBI
HM3BECTKOBAHUS COCTABIISLIM 0K0Jio 20 ThIc. Ta B rox, B 1960-X romax
— 200 tBIC. Ta B TOA, B 1970-Xx m 1980-X rogax — okoxo 1 MiH. Ta B
roa. B mocnennee pecsatunerne o0beMBlI N3BECTKOBAHUS CHU3HIINCH
10 400-450 TbIC. ra B TOA, YTO B CPEJHEM COOTBETCTBYET HBIHEIIHEN
MOTPEOHOCTH B U3BECTKOBBIX MEITMOPAHTAX.

B Hacrosmiee Bpems B bemapycu B pe3ynbTaTe HaydHO 00OCHO-
BaHHOI'O MHTEHCHBHOI'O H3BECTKOBaHUA C 1965 roma HOCTUTHYT
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MPAaKTUYECKH OJIM3KUI K ONTHMAalIbHOMY YPOBEHb PEaKLWHU IMOYBEH-
HOU cpenbl. CpeHEB3BEIICHHBI MTOKA3aTeNb MIOYBEHHON KHUCIOTHO-
CTH Ha MaxOTHBIX 3eMJIsIX cocTaBisieT 5,98 (B 2010 r.), a KOTUYECTBO
nouB ¢ pH menee 5,0 nocturio 5,9%. B To ke BpeMs u3-3a TEXHOJO-
THYECKUX M OpraHU3al[MOHHBIX HapylieHui 3% MouB Imepen3BecTKO-
BaHbl, T.e. uMetoT pH > 7,0 (memounyio peakunuio). Ha mouax
yAy4IIEHHBIX CEHOKOCOB W MACTOUII 9TH MOKa3aTelld HEMHOTO HUXKE,
OJTHAKO TOXKE JIOCTAaTOYHO XOpOIIo onTUMHu3upoBaHbl (pH=5,86), a
KOJIMYEeCTBO KuCibIX 1mouB ¢ pH 5,0 — 6,7%, a menee 5,5 — 22,4%. B
MOCJEHNE TOJbl HaMETWUJIach TEHJCHIWS CHIDKEHHsS OOBEMOB H3-
BECTKOBaHUSI KHUCIBIX TMOYB B CBSI3M C COKpAIllleHHEM KOJIMYecTBa
KHCNBIX TOYB, TMPOW3OLIENIIAM B PE3YJNbTaTe MPEIIECTBYIOINX
[UKJIOB U3BECTKOBAHUSI.

[IpunsiTo cnenmyromee JeJleHHE MUHEPAIBHBIX W TOPGhSHO-
OonotHbIX T04B PecnyOnuku benapyck B 3aBUCHMOCTH OT BETUYHHBI
00MEHHOM KHCITOTHOCTH (Tabm.5.1.1).

Tab6nuna 5.1.1 — I'pagarust mous bemapycu 1o CTENeHU KMCIOTHOCTH
(pH B KCI) 1 oTHOCHTEBHOE CONEPIKAHIIE TIOUB PA3ITHYHON KH-
CIIOTHOCTH

I'pyn- | Crenens ku- | Munepaib- ggﬁ(ﬂiﬁ; [TaxoTHble zxi}elqﬁ(}:
na CJIOTHOCTH HBIE [TOYBBI 3eMid, % o
MMOYBBI BBIC, %

1 |cWIBHOKHCIBIE 4,50 u < 4,00u < 0,8 1,3

2 |cpennekucnbie | 4,51-5,00 4,01-4,50 3,7 45

3 |kucible 5,01-5,50 4,51-5,00 13,8 14,3

4 |cnabokucible 5,51-6,00 5,01-5,50 22,5 28,4

5 (OmsKmexmel- | g1 650 | 551600 | 34,9 30,2
TPaIbHBIM
OJIM3KHE K HEH-

6 |TpaJbHBIM H 6,51-7,00 6,01-6,50 13,8 15,8
HEUTpaJbHbIC

7 [HCMTPAIBHRICH | g b | 651 u> 2,3 5,5
CI1a00IIETOYHbBIE

JlanHpIe STON TaOIUIBI YKA3bIBAIOT, YTO HA TEPBHIH IJIaH ceiiuac
BBIXO/IUT TOJIEPKUBAIOIIee M3BECTKOBaHUe (T.K. 1MoYB 1 U 2 Tpymim
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OYEeHb MaJI0), OCOOCHHO Ha JIyTOBBIX 3€MJISIX, I'/IC M3BECTKOBAHUE Be-
JIOCh 0OJIee MEIJICHHBIMU TEMITAMHU.

Hcropruecku CIOKUIUCH ABA MOAX0JAa K M3BECTKOBAHUIO: IOC-
THYb ompezesieHHoro nokasarens pH (wame 6,5-7,0 B BOIHOM BBI-
TS[)KKG), HJIM TaKOI'O YPOBHA, KOI'/la TOKCUYHBIC 3JIEMCHTEI IIEPECTAIOT
OTPULIATENBHO BIUATH Ha POCT U Pa3BUTUE PACTEHHUH (OOBIYHO MpH
5,5-6,0).

CornacHo «MHCTPYKIIMU IO U3BECTKOBAHUIO KHUCIBIX IMOYB U
CENbCKOXO03UCTBEHHBIX yroauii Pecyonmuku Benmapycb» m3BecTko-
BaHUIO MOJICXKAT KUCIIbIC TTOYBBI, YKa3aHHbIC B Ta0mie 5.1.2.

Tabnuna 5.1.2 — [Noussl Peciyonuku Benapycek, momiexarniie u3-
BecTKOBaHUIO («MHCTPYKIIHS IO U3BECTKOBAHUIO KUCIIBIX ITOYB B
Pb»)

I'pynma ku-
Mot pHxcr CIIOTHOCTH
1. 1epHOBO-TIOJI30JTUCTHIE:
TJIMHHUCTBIC, CYTIIMHUCTHIC <6,00 | \V4
CyliecuaHble, IecuaHble <5,50 1 — 111
2. Topdsibie <5,00 -1l
3. TlouBbl CEeBOOOOPOTOB MpPU BBICOKOM
ypoBHe HacbimenHoct (Ooiee 20%) <5,60 -1
kaptodenem, JbHOM U JFOINHHOM
4. TIouBBI peKyIbTUBHPYEMBIX 3€MENb <5,50 -1l
5. J1epHOBO-TIOA30IUCTHIE TIOUBBI, 3arps3-
nennble St (>1 Ku/km?) u Cs (>0,15
Ku/knv?): 5,50-5,75 -1V
pBIXIIOCYTIeCHaHbIE 5,50-6,00 -1V
CBSI3HOCYIIECUAHbIC

[Ipu npoBeaeHUN HW3BECTKOBAHUS IOYB YUYMTHIBAIOT HE TOJIBKO
HYX/I2eMOCTb [OYB B U3BECTKOBaHHMHU, HO M OTHOLICHHE CEIbCKOXO-
3SMCTBEHHBIX KYJIbTYP K KHCIOTHOCTH MOYBHI M U3BECTKOBAHHMIO.

CenbCKOX03CTBEHHBIE PACTeHUs! HanOoJee YyBCTBUTEIBHBI K
KHCJIOTHOCTH TIOYBHI B HaYaJIbHYIO a3y pa3BUTHSA, Cpasy Mocie Ipo-
pactanus cemsiH. B Oonee mo3aHuE CPOKHM PAacTEHUS! CPAaBHUTENBHO
JIETKO TEPEHOCAT KUCIYI0 peakuuio. OOBsICHAETCS 3TO TEM, YTO KHC-
Jasi peaxkuysi cpeasl B HaYalbHYIO a3y pa3BUTHsI paCTEHUN BBI3bIBa-
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€T CUJIbHBIC HAapYyLICHHs B YIJICBOJAHOM U OEIKOBOM OOMEHE M OTpH-
LATeNIbHO BIIHSIET HA 3aKJIaIKy TeHEPaTUBHBIX OPTraHOB.
BoJBIIMHCTBO KYJIBTYPHBIX PACTEHHH M MOYBEHHBIX MHUKPOOP-
TaHW3MOB JIy4IlIe Pa3BHBAIOTCS MIPH CIA0OKUCION MM HEHTpaIbHOM
peakiuu cpenbl — npu pHyc 6,0-6,5.
PacTeHust 10 OTHOILICHUIO K PEAKIIUU CPEIbl U MO OT3bIBYMBOCTH
Ha U3BECTKOBAaHME ACIATCS Ha 5 rpynn (Tadm. 5.1.3).

Tabnuna 5.1.3 — ['pynnupoBKa celnbCKOX035HCTBEHHBIX KYJIBTYP MO
WX OTHOIICHUIO K KUCIOTHOCTH TIOYBHI ¥ H3BECTKOBAHUIO

I'pyn- OTHollIEHNE paCTEHUN K
pyn Kynbrypst pHkar P
mna KHCJIOTHOCTH IIOYBBI
MIIEHNIIa O3MMasi, CBEKJa, KO-
HOIIJIS, paric, KJIeBep, JI0lepHa
D1, parc, P, THOUCPHA, Han0onee 4yBCTBUTENBHBI K
1 |paiirpac, kocrep, exa coopHas,| 5,8-6,5
PEaKIMU CPEJIbI
KOCTpell, Kalycra, YeCHOK, JIYK,
cenbAepen, CMOpOJIMHA
NILIEHUIA SpOBasi, SYMEHb, I'O-
POX, BHKa, MENIIOLIKA, COsl, KYy-
YYBCTBUTEIBHBl K TIOBBI-
Kypy3a, OpIOKBa, TypHEIC, N
IIEHHON KHCIIOTHOCTH, XO-
2  |MATIHK, JUCOXBOCT, oBcsHuna| 5,3-6,0
ftyroBas, (acoits, orypibl, ca pOILIO OT3BIBAIOTCS HA W3-
yr i » OTYPHEL, BECTKOBAHHE
J1aT, THIKBA, SOJIOHS, BHIIIHS,
CIIMBA, 3EMIISTHUKA
MEHEe YYBCTBHTEIbHBI K
3 [POK®b, oBec, rpeunxa, TUMOde- 4560 MTOBBIIIIEHHON KUCIIOTHOCTH,
€BKa, peuc, Tpyia " 7" | MONMOXXUTENBHO OT3BIBAIOTCS
Ha U3BECTKOBAHUE
JIETKO TEPEHOCAT YMEpEH-
HYIO KHCIIOTHOCTb, HO ILIO-
KapTodens, JeH, JIONHUH, MOJ-
4 4,8-5,7 |x0 HapylIeHHe COOTHOIIIe-
COJIHEYHHK, MOPKOBb, TOMAThI
HUS MEX]Ty KallieM M Kallb-
I[eM, MarHueM, 60poM
cepajieliia, IABeIhb, KPHDKOB TEPCHOCAT  OBEIIICHHYIO
5 HI/E{ > » Kp 4,5-5,0 |[kucnoTHOCTh, €1abo HYX-
JTATOTCS B M3BECTKOBAHUUH
K mepBoii rpynmne oTHocsATCs HanOoJee YyBCTBUTEIBHBIE K pe-
aKIUU Cpelbl KYJIbTYPhl, OHU TPEOYIOT H3BECTKOBAHHS B MEPBYIO
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o4yepelb U XOpOIIO pa3BUBAIOTCS MPH peakiuu cpensl ot 5,8 1o 6,5
enuann pH. [ox drouepHy NpoBOST W3BECTKOBAHUE TOTYTOPHBIMU
WIH ABOMHBIMH Ao3aMHu. IlepBylo MOMHY0 103y BHOCAT TOA BCHAII-
Ky, BTOPYIO IIOJIHYK0 WM IOJOBUHHYIO — IIO BCIIAXaHHOW IIOYBE U
3a[eIbIBAIOT KyJIbTUBATOPOM. OTa KyJbTypa XOpPOIIO pacTeT IpH
HIeNIoYHON peakuuu cpesl — 7,2-8,0.

Ko BTOpOI#1 rpymnmne oTHOCATCS YyBCTBUTENbHbBIE K pEaKIUU Cpe-
Abl KYJBTYPBI, OHU XOPOHIO OT3bIBAIOTCA U MEPEHOCAT M3BCCTKOBA-
HHE W Pa3BUBAIOTCS MPU peakuuu cpensl ot 5,3 g0 6,0 enunawni pH.

K tperbeii rpyrine oTHOCATCS MEHEe YyBCTBUTENBHBIE K PEAKITHH
Ccpenbl KyJIbTYphl, KOTOPbIE MOI'YT PAacTH B IIUPOKOM HHTEpBAlle K-
CITOTHOCTH TIPY KUCIION 1 ciabomienounoit peakiuu (pHyer 4,5-7,5).
Onu XOpoHIo OT3BIBAIOTCA U IMEPCHOCAT U3BECCTKOBAHMUC. Onrumaib-
Hasl peakiys IS 3TUX KyJIbTyp oT 4,5 no 6,0 equaui pH.

K 4erBeproil rpynmne OTHOCATCS KyJlbTyphl, KOTOPBIE JIETKO II€-
PEHOCAT YMEPEHHYIO KUCIIOTHOCTh, XOpOIIIO pa3BuBaroTcs npu pH ot
4,8 1m0 5,7 ¥ TIII0X0 OT3BIBAIOTCS U TIEPEHOCT U3BECTKOBAHUE.

K nsAroii rpynne oTHOCSATCS KylbTYyphl, IEPEHOCSIINE OBBIIEH-
HYI0 KUCIOTHOCTh. ONTUMabHASI pPeakius Cpeabl A HUX — oT 4,5
10 5,0 equann pH. OHK TII0XO OT3BIBAIOTCS M TIEPEHOCST W3BECTKO-
BaHHE.

KynbTyphl 4eTBepTOM M MATOM TPYIIl CUUTAIOTCA KYJIbTypamu
KHCTBIX T0YB. [lom 3T KyIbTYpBI M3BECTKYIOT TOJNBKO MTOYBHI 1, 2, 1
3 rpymm kucnotHocty ipu pH 5,5 u Hinke. M3BecTkoBaHMe MO JIEH,
JIIOTIHH, KapTo(enp JIydIie MpOBOIUTH 3a 5 1 Oolee JIeT 10 UX Moce-
Ba. [Ipu HemocpencTBeHHOM BHECEHHH M3BECTKOBBIX YAOOpEHMi 1o
JieH, KapTodens WiTH JIOMUH I YMEHBIIEHUS OTPHUIIATENFHOTO JIeH-
CTBHS U3BECTH PEKOMEHIYIOT BHOCUTH MUKPOAJIIEMEHTHI (0Op, IIMHK),
TIOBBIIIIEHHBIE 036l KAMHHBIX YAOOPEHHI W MPOBOAHUTH HU3BECTKO-
BaHHUE MATEPUAJIOM, COAEPKAIUM KAJIbLUNA U MAarHUM.

OdeHp XOpOIIIO OT3BIBAETCS HA M3BECTKOBAaHUE CHIIBHO- U CPEl-
HEKHUCIIBIX TIOYB SIPOBOM M O3UMBIN paric, a TaKKe KOPMOBasi CBEKIIa,
HO yposenb pH 5,6-6,0 nmocratodeH ISl MOTYyYEHUS MaKCUMAaJIbHBIX
YpOkaeB, KaK U JUIs TIOJABIISIFOIEro OONBIIMHCTBA APYTUX KYIBTYP.

W3 mHOTONMETHNX TpaB OCOOEHHO XOPOIIO OT3BIBAIOTCSA HAa W3-
BecTKoBaHUE 0000OBBIC U UX BUJBI, B YACTHOCTH, KJIEBEpP KPacHBIH U,
0CcOOEHHO, JIoIlepHa, YpOKail KOTOPOH Ha OYeHb KHUCIOW MOYBE MO-
KET yMeHbIIAThCs B 2-3 paza. OAHAKO W JIIOIEpPHA MOXKET OTpHUIla-
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TENIFHO pearupoBaTh Ha M3BECTKOBAHUE MPU BHECEHHH M30BITOUHBIX
n03. B memom ke aTa KynbTypa OONIE3HEHHO pearupyer TOIBKO Ha
CHJIBHYIO KUCIIOTHOCTH TI0YB U MOXET YCIICIIHO NMPOU3pacTaTh B IIHU-
poxom auamnaszone pH. Ecte MHeHue, uto Tonbko npu pH menee 5,2 B
pacTBope MOTYT TOSIBUTHCSI HOHBI Al, KOTOpBIE M YTHETAIOT pacTeHUs
KJIEBE€pPA, a TAKXKEC JJIOLCPHBI, NIICHUIIBI U OaKC JIbHA.

HpI/I OIITUMAJIBHOM O6CCH€‘I€HI/II/I MHHCPAJIBHOI'O IMUTAaHUA OaXKC
KapTodenb JaeT nprubaBKy ypoxkas KIIyOHEH mpu M3BECTKOBAHUH 0
pH 6,0 u Gosee, XOTsI MHOI'OYMCICHHBIC OIBITHI OKA3bIBAIOT, YTO
KapTodenb OTHOCHUTCA K KyJbTypam, HMEPEHOCSIMM MOBBIMIEHHYIO
KHUCJIOTHOCTB MOYB, HO MOJIOKHUTENHFHO PEArnpyIoIiuM B psijie ciryda-
€B M Ha M3BECTKOBaHUE. B 1enoM paboTsl psijia 0ENopyCcCKUX YUeHbBIX
MOKa3ali, YTo Kauble(oOHOCTh KapTodens U JIbHA B 3HAYUTEIHHOM
Mepe npeyBenndeHa. [Ipu npaBuiIbHOM MecTe B ceBoobopore u poHe
W3BECTh JEUCTBYET MOJIOKHUTEIBHO, & OTPUIIATEIEHOE EHCTBHE ObI-
BaeT JIMIIb Ha CIIA000KYIbTYPEHHBIX, MAJIOI'YMYCHBIX TIOYBaX.

K kynmprypam-kanpuuedobamM TpagWIIMOHHO OTHOCAT M JI€H-
JIOJITYHEII, HO OOJIbIIIOe KOJIMYECTBO OIBITOB MOKA3bIBAET, YTO YpO-
JKall CONOMBI W, peXe, CEMSH JbHA NMPU M3BECTKOBAHHUH YBEITUYHBA-
eTcsl, eCITM HEeT sIBHOTO JeduiuTa Kaiaus u oopa. OTpunaTenbHOE Ke
BO3MIeHCTBHE OIM3KOH K HEUTPaTBHON PEaKIINU MTOUYBEHHON CpeIbl Ha
3Ty KYJIbTYPY CBS3BIBAIOT C M30BITOYHBIM MOCTYIIJIEHUEM B PACTEHUS
a30Ta M KaJbIHs, TIO3TOMY O3Bl a30Ta HE JOJDKHBI MpeBbImaTh 20
kr/ra. OnBITHL, poBeeHHbIe IHCTUTYTOM TOYBOBECHUS U arpPOXH-
MUH, ToKa3anu, 4to mpu pH 6,0-6,2 ypoxxkailHOCTh COIOMBI, CEMSH
JTbHA ObLTa Takou e, kKak u mpu pH 5,3-5,6 u BeIme, geM mpu pH
4,8-5,0. BeIxoa [IMHHOTO BOJIOKHA Ja)ke IIpH Takod BemuumHe pH
MOXeT ObITh Ooree 25%.

[Ipu HEemocTaTke M3BECTH y NIbHA pa3BUBaeTCs (Py3apuo3, Mpu
n30bITKe — OakTepro3. [IpoBeneHHbIe POCCHIHCKUMU YYEHBIMH CIIe-
[MaTbHbIE HAOMOMEHNS 32 (U3UOJOTHUECKUMH TapamMeTpaMu JIbHa
MOKa3ajy, 4TO B o4yarax yrHereHus pHcom mocruraer 6,7-7,7 (mox
3I0POBBIMHU pacTeHUsMHU 5,8-5,9), TO eCTh OCHOBHOH NPUYHHON 3a-
OoJieBaHUI SIBIIAETCSI CHIIEHOE TTEPEN3BECTKOBAHKE, KOTOPOTO HE ObI-
BaeT MPY U3BECTKOBAHHUH TPATUITMOHHBIMU JI03aMHU.

[lo 4yBCTBHTENBHOCTH K KHCJIOTHOCTH Pa3iHYalOT HE TOJBKO
CENbCKOX03HCTBEHHBIE KYIBTYPHI, HO U X copTa. OCOOEHHO copTa
STYMEHS, SIPOBOM MIIEHULIBI, KYKypy3bl, TOpOXa, KJIEBEpa, JIOLEPHBI.
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CopTa 10)KHOTO MPOMCXOXKACHHS, chOPMHUPOBABIIMECS HA MOYBAX C
HEUTpaJIbHOM peakiueil cpezpbl, Oonee YyBCTBUTEIBHBI K KUCIOTHO-
CTH, YeM cOpTa, cHOPMHUPOBABIIKECS B YCIOBUSAX KUCIIOW peakIuu
CpebL.

Hnst Toro, uToObl 3emienenue Obiio 3¢GGEKTUBHBIM, HEOOXO -
MO CTPEMHUTbCS TOCTUTATh ONTHMAJbHBIX 3HAYCHHH KHCIOTHOCTH,
KOTOpBIC 3aBUCAT OT THIIA, TPAHYJIOMETPHUYECKOTO COCTaBa MOYBBI
Habopa KyJlbTyp B ceBooOopoTe (Tadi. 5.1.4).

Tabnuna 5.1.4 — OnTuManbHbIE YPOBHU PEaKIMK MOYBEHHON Cpellbl
ISl pa3iIMYHbIX CeBOOOOPOTOB

B ToM uucie o Thmam ceBooO0poTOB
3epHO-Tpa-
CO JILHOM,
B cpen- BSIHO-IIPO- | 36pHO-TPABSIHO-
KapTode-
HO‘-IBBI HEM ITIalIHbIC C CBCKJIOBUYHBEIC,
JIEM, JTFOTIH- o
HOM, Po- KyKypy30#l | mpudepMcKue,
' U KOpHE- |OBOLIEKOPMOBBIE
5KBIO, OBCOM
IJI0JaMH
JlepHOBO-1I0A30IUCTHIE:
recyaHble 5,3-5,8 5,3-5,5 5,5-5,8 5,5-5,8
cyrnecuaHble 5,5-6,2 5,5-5,8 5,6-6,0 5,8-6,2
CYTJIMHUCTBIC 5,5-6,7 5,3-6,0 6,1-6,5 6,5-6,7
TopdsiHo-6010THBIE 5,0-5,3 - - -
MuHepanbHble  TTOYBBI 5.8-6.2 ) ) )
CEHOKOCOB U ITaCTOMII]

B nacrosimee Bpemsi B IPOW3BOACTBEHHBIX YCIOBHUAX O3y H3-
BectH (CaCOg3) onpenensiot mo tadmwuie (Tadi. 5.1.5).

Jl03b1 U3BECTH, ONpeNeNeHHbIE IO BENUNYMHE OOMEHHON KHUCIOT-
HOCTH, YCTAaHOBJICHBI 3KCIIEPUMEHTAIBHO U 3aBHCAT OT THIIA IOYBBI,
IPaHyJIOMETPUYIECKOTrO COCTaBa IOYBBI U OT COIEPKAHUS B HEH T'y-
Myca. Yem Tspkernee mouBa m OoJbllie B HEH Tymyca, TeM OombIie
TpeOyercsi U3BECTHU JJIsl U3MEHEHUS €€ PeaKIHH.

Jo3bl W3BeCTH, MpeAcTaBieHHbIE B TabjiHIle, pPacCUUTaHBl HA
rryOouHy maxorHoro ropu3oHTta 0-25 cm. Ilpu riryOmHe maxoTHOTO
ropusoHTa 6onee 25 cM mo3a uzBectu yBenuuuaercs Ha 10%. B ce-
BOOOOPOTax C KalycTOW M CTOJOBOM CBEKJIOW 103l M3BECTH PEKO-
MEHAYIOT yBennuuBath Ha 30%.
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[Ipu mpoBeneHnu U3BECTKOBAHUS B 3UMHUX YCIOBHSX JTO3BI HU3-
BECTH, OIpEe/eNICHHbIe Mo Tabnwuie, yBennuuBaroT Ha 20%. 3umoit
MIPOBOJIAT TOJBKO MOJIEP/KMUBAOIIEE U3BECTKOBAHME, T.€. U3BECTKY-
0T MTOYBBI TOJBKO 3 U 4 TPYIIT KUCIOTHOCTH.

dusnueckas Macca BHOCHMMBIX HM3BECTKOBBIX YJIOOpCHHIA Ormpe-
JeNsieTcsl ¢ y4eToM COfep)KaHMs B HHUX JIEHCTBYIOLIETO BelIecTBa
(kapOOHATOB), a TAK)KE WX BIAXKHOCTH W TPAHYJIIOMETPUYECKOr0 CO-
CTaBa Mo CIeAyIOUMM (GopMyIIaM:

MIPH UCTIONH30BAaHUU TBEPJBIX MEIMOPAHTOB (JIOJIOMUT, M3BECT-
HSK):

/{-100-100-100
M -(100-B)-(4,+0,7-A,+05-A,+0,2-A,)’

riae Jld — ¢pusnyeckas Mmacca MeIMOpaHTa, T/Ta;

I — pacuernas no3za CaCO3 Ha KapTOrpaMMe KUCIIOTHOCTH, T/Ta;

M — copeprkanue Kanblinsg U Maraus B repecuere Ha CaCOs, %

Ha CyXO€ BEIECTRO;

B — coneprxaHue Biaru B M3BECTKOBOM Martepuale, %;

Aj — nons wactui meaee 1 Mm, %;

A, — nons gactun Mmenee 1-3 MM, %;

Az — nons gactui MeHee 3-5 MM, %;

A4 — monst gacTuil MeHee 6oiee 5 Mm, %;

0,7, 0,5, 0,2 — meTpanu3yrolias cHocoOOHOCTh YaCTHII B CPaBHeE-

HHUH C pa3MEPOM YacTHIl MeHee 1 MM;

TIpH UCIIOJL30BaHMH JiedeKaTa, KapOOHATHOTO CAIpOIIeis, MeJia:

/J7-100-100-100

Ap =
(4)

Al = 100-B) .08 )
JPYTHX MATKAX METHOPAHTOB:
1100100
Jp = 2100100
M-000-B) g

MIPUMEHUTENFHO K JIOJIOMHUTOBOM MYKe, Y KOTOPOH CO/ep:KaHue
yactuil MmeHee | MM mpubmmkaercs k 100%, a BIaKHOCTh HE3HAYH-
TeJIbHA:

Ob=J1:0,95 (7).
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[TokazaTenu kauecTBa M3BECTKOBOrO MaTepuaina (CoJAepiKaHue
JICHCTBYIOIIECTO BEIIECTBA, BJIATU U HEJCITCIBHBIX YaCTHI[) HMEIOTCS
B MACIOPTE Ha yJI0OpEHHE.

Jlo3y W3BECTH MOXXHO paccuuTaTh W Mo cABUTY pHygc OT BHe-
cerHoit ToHHBI CaCOj3 (Tabm. 5.1.6). CpenHuit HOpMaTUB caBura ot 1
1/ra CaCOg3: mecuansie — 0,14; cynecuansie — 0,12; cyrmuHHCTBIE —
0,10; Topdsino-60motHbIC — 0,08.

Tabnuna 5.1.6 — O0o01eHHbIe HopMaTHBBI pacxona CaCOs st
CIBUTA PEaKIMH CPeIbl OCHOBHBIX o4B benapycu Ha 0,1 pH

Pacxon Ca- | Casur | Ilpornozupyemast
J4!
Tpyme! mous B;;y?f::: CO; (1/ra) | pHor BenmunHa pH ot
H s KCI JUIsl cBATA 1 T/ra | npUMEHEeHus peKo-
P Ha 0,1 pH CaCO; MEH/IyeMBbIX 103
4,5 1 HUKE 0,75 0,13 50-5,6
Hleproso- 451-5,0 0,87 0,11 53-58
g‘oﬂ;ggggzz 50155 1,10 0,09 56 6,1
r 551 6,0 1,38 0,07 5863
JepHoBo- 4,5 u HIKe 0,68 0,15 49-55
O3 0JINCTBIE 451-5,0 0,79 0,13 5,2-57
cyrecyaHble 5,01-55 1,00 0,10 55-6,0
JepHoBo- 4,5 u HIKe 0,61 0,16 48-54
O3 0JINCTHIE 451-5,0 0,72 0,14 5,1-5,6
recyaysle 5,01-55 1,12 0,09 5,3-5,8
Topdsro- 4,0 v "HIKE 0,99 0,10 46-5,2
63}1’0:;‘;‘1’6 4,01-45 1,20 0,08 46-52
451-5,0 1,62 0,06 48-5,2

W3 Gompimoro xommdecTBa (opM M3BECTKOBBIX MaTEPHAIIOB OC-
HOBHBIM, 0€3pa3fenbHO TOMHUHHUPYIOLIIMM B PECITyOIHKe, SBISIETCS B
HacTosIIee BpeMs JOJIOMHTOBAs MyKa. Ee OCHOBHOE TOCTOMHCTBO —
HaJIMYHMe HapsTy ¢ KAJIBIEM H MarHus, HEIOCTaTOK KOTOPOTO YacTo
UTpajJ HEraTHBHYIO POJIb B MPOIIECCE POCTA U Pa3BUTHUS KYJIbTYPHBIX
pacTeHui, 0OCOOGHHO Ha JIETKMX Io4YBaX. VIMEHHO HCIOJIb30BaHHE
JOJIOMUTOBOH MYKH ITO3BOJIMJIO TPAKTHYECKH PEIIUTHh HpodiIeMy
obecriedeHust pacTeHHI MarHUeM.

C no3unuii arpoHOMHYECKOH 3PPEKTUBHOCTH U BIUSHUA HA KU-
CIIOTHOCTb IIOYB pa3iMuHble (OPMBI H3BECTKOBBIX MEIHOPAHTOB
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OnM3KM Mexay coboil. HekoTopoe mpenMyIecTBo 10JI0MUTOBON MY-
K{ OOBIYHO HAOMIOJANIOCH B OMBITAX JIMIIb HA JIGTKUX MOYBaX 3a cuer
yAy4IIeHNs] TUTaHUS PACTEHUH MarHHEM.

Kpome 1010MUTOBOM MyKH U3 IpYTUX BHUJIOB U3BECTU CKOJBKO-
HUOY/b CYIIECTBEHHYIO POJIb UTPACT B benapycu B HacTosIee BpeMs
TONBKO Jedekar, dacTHYHAs 3aMEHa KOTOPBIM JOJIOMHTOBOH MYKH
sBIsieTcsl APPEKTUBHBIM MyTeM SHeprocOepeKeHus], TaK KaK OH SIB-
JISIETCSL OTXOZ0OM CBEKJIOCaxapHOTrO MPOM3BOJCTBA, KOTOPBI HEOOX0-
MO YTHIIU3UpoBaTh. Ha caxapHbIX 3aBOJax PecyOINKH €KEr0HO
HakarmBaercs: 6osiee 120 Thic. TOHH nedekaTa, UCIOIb30BAHHUE KO-
TOPOTO TIO3BOJIUT peliaTh U HKOJOTMYECKHuEe TMPOOIEMbl YTHITH3AUH
orxozoB. [locnennue ncciaenoBaHus Moka3aid OTCYTCTBHE MOTEHIIU-
aIbHON OMOTOKCHYHOCTH JieeKaTa U He3HAUUTENTbHOE (MEHBIIE, YeM
B JIOJJOMHTOBOM MYKE) COJIEp)KaHUE TSKENbIX MeTajuioB. lIposene-
HHEC HU3BECTKOBAHUS I10YB ,Z];e(beKaTOM 3HAYUTCIIbHO (B OTACIIBHBIX
CITyJasx 110 3 pa3) JeIIeBiie, 4eM JOJIOMUTOBON MYKOH.

Pa0boTel O M3BECTKOBAHUIO KHUCIBIX IOYB IIpOBOIATCA B COOT-
BETCTBHH C NMPOEKTHO-CMETHOHN TOKYMEHTAITUEH, pa3paboTaHHOMi 00-
JIACTHOM MPOEKTHO-U3BICKATEIbCKON CTAHUMEH XMMH3aLUU CEJIbCKO-
ro xo3siicTta (OIIMCX) ¢ yaerom TpeboBanmii MHCTpYKITMH U MaTe-
pHAIIOB TOYBEHHO-arpOXUMHUECKHX 00CIIeIOBaHUH.

[IpoexTHO-CMeTHAsI TOKYMEHTAIIHSI COCTABISETCS B 4-X JK3EMII-
nsipax 1o 31 mexadpsi MpeAmecTBYIOMIEro To/a U MePEAaaeTcs 1Mo O/1-
HOMY 3K3EeMIUISIPY CEeThCKOXO3SHCTBEHHON opranm3anmuu U PO «Ar-
pocepBHCY, aBa 3k3eMinipa — OITMCX.

W3BecTkOBaHME KHCIBIX MOYB OCYIIECTBIISIETCS B TEUCHHE Ka-
neHgapHoro roga PO «Arpocepsucy. BHeceHre N3BECTKOBBIX MaTe-
pHATOB MMPOBOAUTCS TOCTe YOOPKH OCHOBHOT'O M TTIOOOYHOTO YpOKast
BO3JIENBIBAEMON KYJbTYpbl. CenbCKOXO3SIMCTBEHHBIE 3€MIIM, HAXO-
JSIIrecs: B BOMOOXPAHHBIX 30HAX, U3BECTKOBAHHIO HE TIOMJIEKAT.

[ToBTOpHOE M3BECTKOBAaHME MMaXOTHBIX MTOYB M IEpe3aTyKaeMbIX
3eMeNb paspelraercs He paHee yeM uyepes 4 rofa mocie MpOBeIeHIs
WX arpoXHMHUYEeCKOro 00CIIeIOBaHNUS.

B TexHM4eckoMm TutaHe BHECEHHE M3BECTKOBBIX yIOOpPEHHH MO-
KET OCYIIECTBIATHCS IO Pa3IMYHBIM TEXHOJOTHSM B 3aBUCHUMOCTH
OT CBOWMCTB M3BECTKOBOT'O MaTepHala: Meperpy304Hoi, MPSIMOTOYHOMI
1 nepeBanodHoi. lIpIeBHmHAS MOTOMHUTOBAasS MyKa BHOCHUTCS IIO
JBYM TEXHOJIOTMYECKUM CXEeMaM: HPSMOTOYHOH W TNeperpy304HOMH.
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Bonee neranbHO nmaHHBIA BOHpOC OyneT paccMOTpeH B riiaBe 17
«TexHOoNorus XpaHeHus, MOATOTOBKY M BHECCHHMSI YI00PSHHUITY.

5.2. Oco0eHHOCTH U3BECTKOBaHMS MOYB B C€BO0OOPOTAX
U IPYTUX YTOAbSX

Hzeecmrosanue ¢ ceoobopomax. I1epnoaquuHOCTb IPOBENCHHS
M3BECTKOBAHUS B CEBOOOOPOTAX PEKOMEHAYETCs ¢ MHTepBaiIoM 4-6
JIET C KOPPEKTUPOBKOW 7103 M3BECTH IO PE3y/IbTaTaM arpoXuMHYe-
CKMX aHaJIM30B TIOYB Ha KUCIOTHOCTb.

B mepByto o4epens JOKHBI M3BECTKOBATHCS MOUYBBI MTAXOTHBIX
3eMenb | U 2 TPyNI KUCIOTHOCTH, a TaKKe TOYBBI, 3arps3HEHHbIE
pamuonykaugamMu. Ha mouBax 1 u 2 rpynm KHUCIOTHOCTH OTAada OT
W3BECTKOBAHUS HamOoJiee BBHICOKAs. 3aTE€M HW3BECTKYIOTCS IOYBHI 3
TPYIIBI KACIOTHOCTH, TJ€ CYNIECTBEHHO HHKE MPHOABKU YpOXKaii-
HOCTH, M CYTJIMHUCTBIC MOYBBI 4 TPYIIbI KUCIOTHOCTH, Te MpubaB-
KH ypOXKasi HEyCTOMYUBBI U MOTYT OTCYTCTBOBATH BOOOIIIE.

O0s13aTeIbHO YUUTHIBAIOTCS OMOIOIMYECKHUE OCOOCHHOCTH CEllb-
CKOXO3STHCTBEHHBIX KYJBTYp, T.€. HX OTHOIIEHHWE K KUCIOTHOCTU U
M3BECTKOBAaHUIO. B mepByro ouepens M3BECTKYIOTCS IMOJS CEBOOOO-
poTa, OTBOISIIMECS MO KyIbTypbl | W 2 TPy MO OTHOWIEHHIO K
KHCJIOTHOCTH TIOYB.

B moneBeIx ceBooOOpOTax ¢ 3€pHOBBIMHU KYJIBTypamMH M MHOTO-
JIETHUMHU TpaBaMH U3BECTKOBAHHE IMPOBOAAT IOJHBIMH J03aMHU. Bcro
JI03y HW3BECTKOBOTO YyOOOpEHWS PEKOMEHIYETCS BHOCHTH IIOA TI0-
KpPOBHYIO KYJBTYpPY, HOJ KOTOPYIO ITOACEBAIOTCS MHOTOJIETHHE Tpa-
BBI, WM TIOJ] MIPEANIECTBEHHUK O3WMBIX WIIN SIPOBBIX KYIBTYp, IO
KOTOpBIE TIOAICEBAIOTCS MHOTOJIETHUE TPABBI.

B ceBooboporax ¢ xaprodenem, JbHOM W JIIOIIMHOM H3BECTKO-
BaHUE PEKOMEHAYETCS MPOBOAUTH TOJABKO mouB ¢ pH 5,5 u MeHee.
W3BecTkoBbIE yI0OpEHUs JTydIlle BHOCUTH 3a TISTh U 0oJiee JeT 10 X
TOoCceBa WJIM HETOCPEACTBEHHO MO 3TH KyIbTyphl. [Ipu nmpoBeaeHnn
M3BECTKOBAHUS HEIOCPEICTBEHHO IO/ 3TH KYIbTYPhl PEKOMEHIyeT-
cs:

— B TIEPBEIE TPU ToJIa MOCIIe TPOBEICHIS N3BECTKOBAHUS YBEIH-
YUBATh JI03bl KATMWHBIX ynoopenuit Ha 20%;

— IPUMEHSTh MUKPOYIOOpeHHs: OOpHBIE, METHBIE U ITUHKOBBIE;
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— U3 UMEIOIIMXCS B XO34HCTBE ()OPM MUHEPAIBHBIX yI00pEHHHA
OT/aBaTh MPEANOYTECHHE PUIUOTOTHIECKU KU CIIBIM;

— B Ka4ecTBE M3BECTKOBOTO yAOOPEHUS HCIONB30BaTh 1OJIOMHU-
TOBYIO MYKY (T.K. HApsAy C KaJIbLIUEM COJEPKUT U MarHuil);

— YYUTHIBATh T'PaHYJIOMETPUYECKHI COCTaB MOYBHI (Ha JIETKHUX
I104YBaxX BHOCUTH 1/2-2/3 J03bI U3BCCTHU, HA CBA3HBIX — ¥ unmn IMOJIHYIO
JI03y U3BECTH).

B ceBooboporax ¢ KamycToi, CTOJIOBOM, KOPMOBOM HJIM caxap-
HOM CBEKJIOM M3BECTKOBAHUE PEKOMEHIYETCS IPOBOJAUTH IMOJ HX
HNPENIIECTBEHHUKN WM HEMOCPEACTBEHHO IOJ 3TH KynbTyphl. Ilpu
BO3A€CIbIBAHHNU B 3THUX ceBoo60p0Tax MHOT'OJICTHUX TpaB HU3BECTKO-
BaHUE IPOBOIAT 110/ [IOKPOBHYIO KYJIBTYPY.

M3Bectb cuMTaercs MEIUOPAHTOM JUIMTEIBHOIO JEHCTBUS, IO-
TOMY €€ BHECEHHE [OIyCKaeTcsi Ha JIoOOM Ioje CceBOoOOpoTa.
Jlyummii cpok BHECEHHS U3BECTH B CEBOOOOPOTAaX — OCEHBb, TaK Kak
BECHOI paboThl 10 M3BECTKOBAHHWIO 3aTPYAHSIOTCS PACIyTUIEH |
HEOCTaTKOM BPEMEHHU JI0 IOCeBa pPAaHHUX KyJIbTyp. DPPEeKTHBHO
JIeTHEe M3BECTKOBAHHE, OJTHAKO, OTCYTCTBHE CBOOOTHBIX ILIOIIAIEH
orpaHMYMBacT 00beMbl pabOT. BriomHe NOIyCTUMBIM SIBJISETCS 3UM-
Hee BHECEHHE J0JIOMUTOBOM MyKu. OHO MMEeT Aa)ke ONpele/IeHHbIE
[IPEUMYIIIECTBA, 3aKII0YAIONINECs B OOMJIMM CBOOOAHBIX IUIOLIAJIEH,
HU3KOW 3MMHEH 3arpy’kKeHHOCTH TEXHHYECKHX CPEICTB 10 BHECeE-
HUIO, TPAHCHIOPTUPOBKE U IIOrpy3Ke. BHeceHHas 3uMoii n3BeCTh MOY-
TH HE CHOCHUTCSl TaJIbIMH BOAAMU M CIIOCOOCTBYET TasiHUIO CHera.
3uMHee W3BECTKOBAHUE HE YCTYyNaeT APYTUM CpPOKaM JIUIIb IPU CO-
OmroneHnu psiga yciuoBuil. M3BecTkoBaHMe B 3MMHHUX YCIIOBUSAX IIPO-
BOJIUTCS HA POBHBIX IIIOMIAIX ¢ YKIOHOM He Goree 3°, mpn riybnme
CHEeXXHOT'0 TIOKPOBa He Oosiee 25 ¢M, IPHU OTCYTCTBUU JIEITHOW KOPKHU
U CHEKHOTO HACTa, HA HE3aTOIUIAEMbIX BECCHHUMH NMaBOIAKAMH 3€M-
JISIX, TIPA CKOPOCTH BETPa, HE MPEBBIMIAIONIeH 5 M/cek. 3ampemaercs
BHOCUTH IBbUICBHIHBIC M3BECTKOBBIC YAOOpEHHUS Ha 3aMep3line, He
MOKPBITBIE CHErOM MaxXOTHBIE 3€MJIM, T.K. BETEpP OYEHb yXYILIAeT
PaBHOMEPHOCTh MX BHECEHHUS. B 3UMHHX yCIOBHSIX Lieecoo0pa3HoO
MPOBOANUTE JIMLIb TOJICPKUBAIOIICE H3BECTKOBaHME (MOYBHI 3-4
IpyII), @ MOYBHI 1-2 IPyNIT KUCIOTHOCTH U3BECTKOBATH HE PEKOMEH-
nyercsl.

IIpu opranmzamuy KpyrioroAMYHOTO HM3BECTKOBAHMS HEO0XO-
JUMO PYKOBOJCTBOBATBCS CIEAYIOIIMMH INPUHIMIIAMU. B Temblii
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nepuoj rofa (JIeToM, paHHEH OCEHBIO) M3BECTKOBAHHE MPOBOMASAT HA
XOJIMMCTBIX y4acTKaxX M MepeyBIaKHEHHBIX MouBax. bosee cyxue u
POBHBIE YYaCTKH, MOJIA C JETKUMHU JAPEHUPOBAHHBIMU [TOYBAMU CJe-
JIyET U3BECTKOBATh MO3JHENW OCEHbIO M paHHEH BecHOUl. HesaHsATbie
T10JT IOCEBAMU TIOJIS U3BECTKYIOT B HIOHE-HIOJIE.

[lo moBepxHOCTH MMONIs, HE3aBUCHMO OT BHJA pa3dpachiBaTels,
W3BECTKOBBIC YIOOPEHUSI BHOCSAT MOBEPXHOCTHO Pa30pPOCHBIM CITOCO-
OoM c ObICTpOil 3a7enKoli B IOYBY. B TeueHne HECKONBKUX JHEH H3-
BECTh JIOJDKHA OBITH 1O BO3MOKHOCTH PaBHOMEPHO TepeMelleHa ¢
MaXxOTHBIM TOPHU30HTOM.

UzBecTKOBBIE yIO0OpEHHS B MOYBE JIyUIIe PaclpeessitoTcs Ipu
3a/lelke X JAUCKOBBIMHM OOpOHAMH WM KyiabTHBaTOpoMm. Hexena-
TENbHO BHECEHHE HW3BECTH IOJ{ BCHAIKY, TaK Kak 3HA4YMUTENbHas
4acTh M3BECTH MOXKET TOMACTh HUXKE CII0S OCHOBHOTO pacmpocTpa-
HEHUs KOPHEW MHOI'MX KYJIbTYpPHBIX PaCTEHUM.

OCHOBHBIM PYKOBOJICTBOM IPH MPOBEIECHUN M3BECTKOBAHUS He-
3arpsi3HEHHBIX MOYB JIOJKHO OBITH MOMTyYeHHEe MaKCHMaJIbHON arpo-
HOMUYECKOW ¥ IHEPreTUYECKON OTJauu.

H3z6ecmxosanue cenokocog u nacmbuyy. bonbIIMHCTBO OYB JIy-
TOBBIX 3e€Mellb benapycn umMeeT OT IpUpOoABl KUCIYIO PEaKIUIo MOoY-
BEHHOH cpefbl, 4TO 4acTO SIBJSETCS JUMHUTHUPYIOIUM (aKkToOpoM B
MOBBIIICHUN MPOTYKTHBHOCTH CEHOKOCOB M MAacTOMII. XOTS TpaBs-
HUCTas PacTUTEIBHOCTh CIIOCOOCTBYET Pa3BUTHUIO IEPHOBOIO MIOYBO-
00pa30BaTEIBHOrO MPOLECcCa, BEAYILEro K HAKOIUIEHHUIO LIEJI04HO3e-
MEJIbHBIX METAJIOB B KOPHEOOHMTAEMOM CJI0€, HO IPOILIECCHl BbIIE-
JAaYMBaHUS NpeobiafaloT HaJl MpoleccaMH akkymyisiuuu. ExmHCT-
BEHHBIM KOPEHHBIM ITPHEMOM ONTHMHU3ALNN KHCIOTHOCTH IIOYB SIB-
JIIeTCS UX U3BECTKOBAHHE.

W3BecTKOBaHME CEHOKOCOB W TACTOWIL, KPOME ITOBBILICHUS
YpO)kaeB CeHa W MAacTOWIHOTO KOpMa, CYIIECTBEHHO oOoramaer
MOYBY KaJbIIMEM M MarHueM, KOTOPBIX TpPaBbl MOTPEONAIOT OYEHb
MHOTO, CHUKA€ET COAEepKaHUe MOABIKHBIX aIFOMUHUSA, XKeIe3a, Map-
raHua, yiydmaer (U3MUecKHe CBOMCTBa IMOYBBL. B nmomomHeHue K
9TOMY Ha JYTOBBIX 3€MJIIX M3BECTKOBAHHE CHI)KAET TEMIIBI BBIPOXK-
JICHUSl TPaBOCTOEB, CIIOCOOCTBYET IMOBBIIICHUIO COJEPXKAaHUS B HUX
LIEHHBIX BUJIOB TpaB, MOBBIIACT MUTATENBHYIO IIEHHOCTh KOpPMa 3a
CUET yJIy4YIIeHUs1 OOTAaHMYECKOr0 U XMMHYECKOTO COCTaBOB, OCOOEH-
HO B 6000BO-3JIaKOBBIX TPABOCTOSX.
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BHecenune u3BecTr crocoOCTBYET TarkKe JyYIIeld Mepe3uMOBKE
TpaB. Tak, B ONbITaX Ha U3BECTKOBAHHOM ()OHE BECHOH CIICAYIOIIETO
rojia MPOEKIIMOHHOE MOKphITHE TpaB cocTaBisuio 70-80%, a Ha ¢oHe
0e3 M3BECTU TPaBBI MOKPBIBAIIM TONBKO 40-50% 1utomae.

BaxxHbIM apryMeHTOB B TIOJIb3Y HEOOXOIUMOCTH M3BECTKOBAHUS
JYTOBBIX 3€MENb SBIISICTCS U TOT (DAaKT, YTO MHOTOJETHHE CEsSHBIC
TPaBbl OTHOCATCSI K BHICOKOYYBCTBUTEIBHBIM K BHECEHUIO U3BECTH: |
T CaCO; maer MOBBILIEHHE MPOJYKTHUBHOCTH MpPHU BO3JEIBIBAHUU
MHOTOJIETHHX 3J1aKOBBIX TpaB MPHMEPHO B 1,5 pa3 BbIlIE, YeM MpH
BO3/ICNBIBAHUH 3€PHOBBIX KYJIBTYP.

Tak kak arpoHommuueckas 3(QQEKTHBHOCTh H3BECTKOBAaHHS Ha
JMYTOBBIX 3EMJISIX BBINIE, YEM MPU BO3ACIBIBAHMH OONBIIMHCTBA T10-
JIEBBIX KYJIBTYp, TO HM3BECTKOBaHWME MOYB 1-3 Tpymm KHUCIOTHOCTH
JIOJDKHO OBITh 00513aTEIBHBIM IPHUEMOM.

W3BecTKOBaHUE JTYTOBBIX 3eMENh HMEET CBOU OCOOCHHOCTH

1. OtcyTcTBHE €KErogHBIX 00paOOTOK MOYBBL. DTO 3aTPYAHSET
B3aUMOJIEUCTBUE JIOJIOMUTOBOM MYKH, TPYJHOPACTBOPUMOM IO CBO-
el pHupojie, ¢ MaXOTHBIM TOPU3OHTOM IMOYBHL. M3-3a 3TOro HabIIO-
naercs Hu3Kas 3(QQEeKTUBHOCTh M3BECTKOBaHMS IPU 4YacTO IPAKTH-
KyIOILleMCsl IOBEPXHOCTHOM BHECEHUU;

2. BumoBo#i coctaB TpaB. Pa3nmnuHbie TpaBbI O-Pa3HOMY OT3BI-
BAlOTCSl Ha M3MEHEHME KUCIIOTHOCTH IOuYBbl. MHOroJieTHHE TpaBbl,
KaKk M OOJIBLIMHCTBO APYTMX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, SIB-
JSII0TCS TpeOOBaTENbHBIMHU K PEAKLMK MOYBEHHOH cpensl. Hanbomnee
JyBCTBHUTEIbHBI K KMCIOTHOCTH ITOYBBI JIOLIEPHA, JOHHUK, 3CIAPLET,
KJIEBEpa PO30BbII U OENblif; yMEPEHHO YyBCTBUTEIBHBI K KHCIOTHO-
CTH KJIEBEp KpPAaCHBIH M 3JIaKOBBIE TPaBBI KOCTEp OE30CTHIH, exXa
cOopHasi, OBCSHMLA JIyrOBas, JUCOXBOCT JIYTOBOH, TUMO(QeeBKa JIy-
roBas 1 ap.

MHoroneraue TpaBbl B YHCTBIX IIOCEBAX U TPABOCMECSX HE B
OJIMHAKOBOM MEpEe pearupyroT Ha MOYBEHHYIO KUCIOTHOCTh. B Tpa-
BOCMECSIX Ha KHCJBIX TOYBaX 000CTpsAETCSI KOHKYPEHLHS OTACIbHBIX
BHJIOB TPAaB.

B npon3BOACTBEHHBIX YCIOBUAX 03y U3BECTH AJISI N3BECTKOBA-
HUSI CEHOKOCOB M MAacTOWILI ONpENessioT M0 Taliule Ha OCHOBAaHUH
HUCXOTHOTO YpOBHS 0OMeHHOW KHCIOTHOCTH (pHkcy), THIIA TOYBHI,
IPaHYJIOMETPUYECKOr0 COCTaBa IOYBBI M IUIOTHOCTH 3arps3HEHHS
TEpPUTOPHH patuoHyKIuaamMu (tadim. 5.2.1).
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U3 u3BeCcTKOBBIX YAOOpPEHUH MPHU M3BECTKOBAHWM CEHOKOCOB M
MAacTOMII MPENOYTEeHNE OTAAIOT JOIOMUTOBON MYKE.

Ha mouBax myroBbIX 3eMellb B OTCYTCTBHE €KErOIHBIX 00pado-
TOK TOYBBI Ha 3()()EKTHBHOCT, M3BECTKOBAHHUS BJIMSET CIOCOO 3a-
JeTIKH MEIHOopaHTa B MouBy. MakcumainbHast 3QQEeKTUBHOCTh H3-
BECTKOBAHUS JOCTUTAETCsl IPU BHECEHUH MEIMOPAHTA MOA KYJIbTH-
BallMIO, a TAKKe IMOJ JUCKOBbIC OOPOHBI B HECKOJIBKO CIIEAOB HIIH
O]l KyJIbTUBALIMIO B COYETAHUHU CO BCHAIIKOH, MUHUMAalbHAsA — IPU
MTOBEpXHOCTHOM BHECEHHMH. PekomeHayeTcs BHECEHHE U3BECTH — T10]]
MIPEeANOCEeBHYI0 KylbTHBanuMio. [loaToMy ipu odepeaHoM 3aTyKeHHH
WIH KOPEHHOM YIIYUYIIEHHH H3BECTKOBaHWE JIOJDKHO OBITH 00si3a-
TeNbHBIM TIpueMoM. [loBepXHOCTHOE HM3BECTKOBAHHE JYTOBBIX 3€-
MeJb B MIPUHIIKIIE HEMOMYCTUMO. VICKII0ueHne — OT/IeIbHbIE KUCIIbIe
YYacTK{ TOMMEHHBIX JIyTOB B 30HE PAJMOAKTUBHOTO 3arps3HEHUS,
I'/Ie TIPOBE/ICHNE TTOTHOIIEHHOT 0 3aTyKEHHUS 3aTPYAHEHO.

[lepByt0 MOMHYIO 03y M3BECTKOBBIX YJIOOpEHHH CIEAyEeT BHO-
CHUTBH Bpa30poc Tepe1 BCIAIIKOW MOYBbl. BTOPYIO MONOBHHHYIO WIIH
MOJHYIO /103y BHOCST MO BCIIaXaHHOW MOYBE C 3aJI€JIKON KyJbTHBA-
TopoM. [Ipu Takoil TEXHOJIOrMM M3BECTKOBaHMs IO JIOLIEPHY olec-
[IEYUBACTCS IBYXCIOHHOE pa3MelleHle B I10YBE U3BECTKOBBIX yI00-
penuit u Oonee rayOoOKasi MO MPOQMITIO MOYBEI HEHTpaTU3aIlius Ku-
CJIOTHOCTH. DTO O4EHb Ba)KHO, TaK KakK JIFOLEPHA UMEET XOPOILO pas-
BHUTYIO KOPHEBYIO CUCTeMY. lIpy MpoBeneHNN H3BECTKOBAHUS CIIENY-
€T UCIOIb30BaTh JOIOMHTOBYIO MYKY.

B mnozonemnux nacasxcoenusx niaooo8vix u s20OHbIX KYAbMYp
M3BECTKOBAHUE ITOYBHI CIIEAYET NMPOBOIUTH JOJIOMHUTOBOM MYKOH B
CIeNyoUIed MocnenoBaTenbHOCTU. [lepBoe BHECEHHE WM3BECTH IMPO-
W3BOJUTCS IMOJIHOM 030 Mepen BCIALIKOW MPU MOATOTOBKE MOYBBI
O[] TIOCAJIKy Cala WM STOAHUKOB. 3aT€M H3BECTKOBBIC yIOOpEHUS
IIPU HEOOXOOMMOCTH BHOCSTCS B TIOCAZ0UHBIE MBI, TYHKH, OOPO3.bI
IIpH MOCagKe CaZoB M ATOJHUKOB B PEKOMEHIyEeMBIX po3ax. [locme
[TOCaKN MOJIOZBIE Callbl U SITOMHUKHU CIELYET U3BECTKOBATh Yepes 5-
6 neT mocie aHanM3a MoYBbl HA KUCIIOTHOCTD.

B mimonoHOCAINX HAcaXkAEHUAX M3BECTKOBAHHE MOYHO IPOBO-
JUTHh C HHTEPBAJIOM 5-6 JIET, YTOUHSISI O3y U3BECTH IO PE3yJIbTaTaM
aHaJIN3a MOYBbI Ha KMCIOTHOCTh. BHOCSATCSI M3BECTKOBBIE Y100 EHUS
Bpa30poc Ha BCIO MJIOMIAAb MEKIYPAIUI 110 BCHaXaHHOH MOYBE U
3aJ1eTIbIBAIOTCSI KYJIbTHBATOPOM HJIM IMCKOBOW OOPOHOIA.
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H3BecTKOBaHUE MOYB NPH 3arpsI3HEHUN UX PATHOHYKJIHIA-
Mu. M3BeCTKOBaHME KHCIBIX TIOYB SBISCTCS BEChbMa BaXKHBIM U 3 (-
(DeKTUBHBIM TPUEMOM CHIDKCHHUS TIOCTYIUICHUS PaJMOHYKIHJIOB U3
IIOYBbI B PaCTCHUA. Ha xucneix mouBax PaguOHYKIUABI IOCTYIIAKOT B
pPaCTeHUs B 3HAYMTEIBHO OOJBIIMX KOJUYECTBAX, YEM Ha CIIA0OKHC-
JBIX, HEWTpaJbHBIX WU ciabomienounsix. ConepkaHue pajanoHyK-
JIMAOB B PAaCTCHHUAX MOXCET MCHATHCA B 3aBUCHUMOCTU OT YPOBHSA KHU-
CJIOTHOCTH JI0 2 pas.

HpOBeILeHHbIMI/I HUCCIICAOBAHUAMM YCTAHOBJICHO, YTO OT BHECC-
HUS U3BECTKOBBIX YJIOOpPEHHH B /103aX, PACCUMTAHHBIX MO THUAPOIHU-
THYECKON KHUCIOTHOCTH, cojiepkaHue CTpoHIuA-90 u ne3us-137 B
pacTEeHHEeBOIYECKO MPOAYKIIMU cHUKaercs B 1,5-2,5 pasa, a B psize
cimydaeB B 3 pasa. JlanpHeilliee MOBBIIICHUE 103 U3BECTH B MEHBIIIECH
CTCIICHU BJIMACT HAa CHMXKCHUC ITOCTYIUICHUSA PAJIMOHYKIMAOB B pac-
TCHUSL.

MuHHMaIbHOE HAKOIUICHUE PaMOHYKIHIO0B HAOJ0AaeTCs MpH
ONITHMAJTBHBIX TTOKA3aTeNAX PEaKINK MouBeHHON cpenbl (pHkcy), KO-
TOPBIC MJIA CYTJIMHUCTBIX ITOYB COOTBETCTBYIOT 5 Tpynre KucCJI0THO-
CTH, CyIleCYaHBIX II0YB — 4-5 TrpyIme, MecYaHblx U TOp(DSIHO-
OOJIOTHBIX ITOYB — 4 TPYIITIE KUCIOTHOCTH.

K 3arps3HeHHBIM paAHMOHYKINAAMHU IT0YBaM, Ha KOTOPBIX Tpedy-
ercs JOMOTHUTEIHHOE BHECEHNE N3BECTKOBBIX YAOOPEHUN, OTHOCST-
cs TIOYBHI ¢ ypoBHeM 3arps3Henus 1,0-40,0 Ku/km? no nesuio-137 u
0,15-3,0 Kun/km? 1o crponnu-90.

[Ipun mpoBeaeHWH W3BECTKOBAHWS W BHECEHWH MHHEPAIHHBIX
ymnoOpeHwil BBICISIOT 3 YPOBHS IIJIOTHOCTH 3arpsi3HEHHs MOYB pa-
TUOHYKIHuAaMu (Tabm. 5.2.2).

Tabnuma 5.2.2 — YpoBHHU 3arps3HEHUS TIOYB PAIHOHYKIUIAMHA

YpoBHH 3arps3HEHUSL ConepkaHue paaHOHyKIHI0B, Ku/km”
MIOYB PaUOHYKIIUIAMHU nesus (Cs-137) crpomrws (Sr-90)
YHCThIC MeHee 1 menee 0,15
1 1-5 0,15-0,3
2 5-15 0,3-1,0
3 15-40 1,0-3,0
BBIBEJICHBI U3 C.-X. MIPO- Sostee 40 Gontee 3,0
M3BOJICTBA
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Ha mouBax c mepBbIM ypOBHEM 3arpsi3HEHHs PaAHOHYKIUAAMHU
(uesuit 1-4,9 Ku/km®, crponmuit 0,15-0,29 Ku/km®) u3BecTKOBaHHE
MPOBOAUTCS B COOTBETCTBUU ¢ «MHCTpyKLMEH O TOPSIKE U3BECTKO-
BaHus...», 2008 T., Taxke, KaK U Ha HE3arpsA3HEHHBIX MOYBax (TalJl.
5.1.5).

Jl03bI M3BECTH YBEIMUYUBAIOTCA TOJIBKO Ha TOPQSIHO-OOIOTHBIX
moyBax Ha 2-7 T/ra B 3aBUCHMOCTH OT KHUCJIOTHOCTH TTOYBHI M IOMOJI-
HUTEILHO W3BECTKYIOTCS PBIXJIOCYIecUanble MmouBbl ¢ pHyce 5,51-
5,75 (2,5-3,5 T/ra B 3aBUCHMOCTH OT COJICP)KAHUS TyMyca) U CBSI3HO-
cynecuanbie mouBbl ¢ pHyc 5,51-6,0 (3-4 1/ra B 3aBUCHMOCTH OT CO-
JiepIKaHus TyMyca W KACIOTHOCTH).

Jns BTOpOro m TpeTbero ypoBHEW 3arpsA3HEHUs paJlMOHYKIUa-
mu (nesuit 5-40 Ku/xm?, crponmii 0,3-3 Ku/km®) 10361 H3BeCTH yC-
TaHABJIMBAIOTCS M3 pacdeTa JOBEJEHUs PEaKIMU TTOYBEHHOH Cpembl
JI0 ONTHMAIBHOTO YPOBHS 332 OJIMH MPHEM W OMPENENSIOTCS MO OT-
JenbHoM Tadmuie (Tadi. 5.2.3).

B nepByro ouepens U3BECTKYIOT MOYBBI IIEPBOM U BTOPOM TPYIII
kucnotHoctd. Ecnu no3a uzsectu Oodbie 8 T/ra, ynoOpeHust BHOCST
B /IBa IIpHeMa: MTOJIOBUHY — Bpa30poc Iepen BCHAIIKOM, BTOPYIO IIO-
JIOBUHY — TI0 BCIAXaHHOH IOYBE Tepel TIYOOKOW KyJIhTHUBAIHEH.
Jlo3b1 MeHee § T/Ta PeKOMEHAYETCsl BHOCUTH B OAWH IPHEM IO BCIIa-
XaHHOM II0YBE MO/ INIyOOKYIO KyJIbTUBALIHIO.

Cpennue n03bl M3BECTKOBBIX YINOOPEHHH [UIS WM3BECTKOBAHUS
KHCIBIX IT0YB CEHOKOCOB M IACTOMII C Pa3IMYHBIM YPOBHEM 3arpsi3-
HEHHA pafuoHyKIuaamMu auddepeHnnpoBaHbl B 3aBUCHMOCTH OT KU-
CIIOTHOCTH IOYBBI, THIIA MOYBBl M I'PaHYJIOMETPHYECKOI0 COCTaBa
mouBsI (Tadi. 5.2.1).

W3BecTkOBaHME HPOBOAMTCS MPH OYEPEIHOM 3AIYKEHHU HIIU
KOPEHHOM yiny4iieHuH. IIpu KOpeHHOM yYIydIIeHHH HpPOU3BOAUTCS
3amalika JepHUHBI, a IPU Nepe3alyKEeHUN — Qpe3epoBaHue JePHUHBI
Ha TiryouHy 8-10 cM, 9TOOBI 3amaxaHHble paHee PaIuOHYKIHIBI OC-
TaBaJWCh B OOiiee TITyOOKHX CIIOSIX TOYBHI. M3BECTKOBEIE yI0OpeHuUs
[IPU KOPEHHOM YIJIYUYIIEHHH BHOCSTCS IO BCIIAXaHHOM IOYBE U 3a]e-
JBIBAIOTCSl TOZ, KyJbTHBALIMIO, TOIYCKAeTcsl 3a/elIKa M3BECTKOBBIX
yIoOpeHnil AMCKOBOM OOPOHOM B HECKOJIBKO CIIEA0B, IIPHU IEpe3any-
XKEHUH — nepel] ppe3epoBaHreM JIepHUHBL. 13 N3BeCTKOBBIX ynoOpe-
HUH JIy4Ille UCTIONB30BaTh JOJIOMUTOBYIO MYKY.
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OCHOBHOM 1IENBIO B 3arpsI3HEHHON PalMOHYKINIAMU 30HE SIBIISA-
ercsl He 3HeprocOepexenrne U HanOoJbIasi arpOHOMHUYECKas OTaayua
OT M3BECTH, a MAaKCHMAaJbHO BO3MOXHOE CHI)KEHHE IOCTYIIEHUS
PaAMOHYKIIUIOB B PACTEHHEBOAUECKYIO POTYKIIHIO.

IIpuponooxpanHoe 3HaYeHHe U3BECTKOBAHUS MOYB. ATpOHO-
MHUYECKOE 3HAaUYEeHHE W3BECTKOBAHUS MOUYB Kak (pakTopa MOBBILICHHS
YPOXKAMHOCTH W ONTUMH3ALMU PEAKIUH CPEeIbl B MOYBE OOIIEH3Be-
CTHO. DTOT IpPHUEM HaIIeN IIUPOKOE MPUMEHEHHE B 3eMIIeNIENIUU U
HayKa MOCTOSIHHO HIIET MYTH €ro COBEPIICHCTBOBAHHS U TOBBIIIE-
Hust 3ddexruBrHocTH. Kak npupomooxpanHoMy (hakTropy M3BECTKO-
BAaHHUIO TOYB YAENSETCs TOpa3/lo MEHbIIe BHUMAaHUS, XOTA B COBpe-
MEHHBIX YCIIOBHUSX 3TO HEe MeHee BaxHO. Axamemuk K.K. ['empoiin
eme B 1931 roxy mucan: «B camMom jene Ha U3BECTKOBAHUE HENb3S
CMOTpETh JINIIb KaK Ha Mepy MOAHSTHS YPOKAHHOCTH TMOYBBI: 3HA-
YEeHHE €ro ropasjo MHpe: KaKk MHOIO TOKa3aHO W MHOTO pa3 yKa3bl-
BAJIOCh, YIVIEKUCIIBINA KaJblIMii, BHECEHHBI B IIOYBY B JIOCTATOYHOM
KoJM4yecTBe (BO BCSIKOM CIydae B KOJHYECTBE, OONBIIEM, YeM 3TO
HY)KHO JUIA CO3JAaHMS ONTHMAJBHBIX YCIOBHI YpOXKalHOCTH), TIpe-
JOXpaHseT MOYBY (B YCIOBHSIX JOCTaTOYHO BIIAXKHOTO KJIMMAaTta) OT
HEMHUHYEMOTr'0 B TMPOTHBHOM CJIy4ae pa3pylIeHHs MOYBBI U MMEHHO
ee HamOomee I[CHHOW ISl YeJIOBEKa YaCTH — IOTJIONMIAIONIEr0 KOM-
TIJIeKCay.

HccnenoBannus B UIMTENBHBIX TOJNEBBIX ONBITAX W IMPaKTHKA
3eMJIeIeNHs CBUIETEIBCTBYIOT O MIOCTOSHHOM BOCCTAHOBJIEHWH YCT-
paHseMoil N3BECTKOBaHNEM M30BITOYHOW KHCIOTHOCTH IOYBHI. DTO-
My CITOCOOCTBYIOT:

— TIPOIIECCHI PA3JIOKEHHS B TOYBE OPTaHUYECKUX OCTATKOB, MPH-
BOAAIIME K 0OOpa30BaHHWIO OpraHWYECKHUX KHCIOT. Hampumep, mo
pacderaM HEMEIKHUX CIENHaINCTOB, IPU PAa3I0KEHUN OOTBBI CBEKIIBI
oOpasyercsi Takoe KOJMYECTBO OPTaHWYECKHX KHCIOT, I HeWTpa-
JU3AIUN KOTOPBIX HEOOX0uMO Ooee | T yriIeKucaoro KaibIus;

— KOpPHEBBIC BBIJEICHUS, a TAKXKEe MHOTHE OMOXHUMHUYECKHE MPO-
IIECCHI B TIOYBE;

— BBINAJICHAE «KUCIIBIX» JOXKIEH;

— UHTEHCU(UKAIINS 3eMIICIIEIUS;

— BBIMBIBAaHHE KaJIBI[USl WU MarHus U3 KOPHEOOWTAEMOTO CIIOS C
MHUIBTPAIIMOHHBIMU BOlaMU. E>KeroiHo U3 JepHOBO-TIO30IMCTHIX
MaxoTHHIX MouB benapycu BeiMbIBaeTcs 64-78 Kr/ra OKHCH KalbLUs
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u 13-25 kr/ra okucu maruus. Ha TopdsHO-007I0THBIX MOYBaxX COOT-
BeTcTBeHHO 122 m 17 kr/ra. IIpakTH4ecKd TONBKO HM3BECTKOBAHUE
MOXET KOMITEHCHPOBATh €CTECTBEHHBIE MOTEPH KaJbLUS U MarHus
13 KopHeoOuTaeMoro ciosi. Opranudeckue ynoOpeHus 3Ty QpyHKIHIO
MOT'YT BBITIOJIHUTH JIMIIb TP BHECEHHH BBICOKHX 103 HE MeHee 25-
30 1/ra exeroaHo.

UzBecTkOBaHUE SBISETCS MPUEMOM, PErYJIUPYIOIIUM WHTEHCHB-
HOCTh M HaNpaBJICHHOCTh MPOLIECCOB Pa3JIOKEHUS OPraHHYeCKOTro
BEIIIECTBA B MOYBE, MPEJOXPAHSIIONIAM TYMYyC OT BBILIEIaYNBaAHUS U3
MAXOTHOTO CIIOS, TaK KaK KaJbIUH TIEPEBOIUT I'yMUHOBBIE KUCIIOTHI B
0oJiee yCTOMYMBBIE COCAUHEHUS — T'yMaThl KaJbIUSI. DTO CIIOCOOCT-
ByeT KOHCEpBallMM HEKOTOPOH YacTW OpraHMYecKoro BellecTBa U
HAKOIJICHUIO TyMyca B TIOYBAX.

Baxneiiiiass nmpupomooxpanHas QYHKIHMsST W3BECTKOBAHUS MTOYB
COCTOMT B yJIyulliecHHH e¢ (ochaTHOro u a30THOrO PEKUMOB IIPH OII-
TUMH3AIMN PEaKK cpeibl B mouse. [IpuyueM 3T0 neiictBue, oco-
OcHHO Kacarolieecs yiaydiineHus (ocaTHOro pexuma, odeHb MHpo-
JNOJDKUTENBbHO. [109TOMY Ha TPOM3BECTKOBAHHBIX ITOYBAX MOXKHO Ha
15-20% cHWkaTh 103bI a30THBIX U (OCHOPHBIX ymoOpeHHi. Yiyu-
LIEHUE a30THOTO NUTaHMs Ha IPOU3BECTKOBAHHBIX II0YBaX BEChbMa
CYILIECTBEHHO ¥ 3TO HEOOXOIUMO YYUTBIBATh IPHU ONPENENICHUH 103
a30THBIX yHOOpeHHH, HHa4Ye HEM30eKHO yXyIUIeHHEe KadecTBa Mpo-
nyknuu. Kpome Toro, w3 mpou3BecTKOBaHHBIX mouB Ha 20-40%
YMEHBIIAETCS BEIMBIBAHNE KaJIHSL.

Ha nouBax ¢ o4eHb KUCJIOM peakiueil cpelibl, B KOTOPbIX MHOTO
AKTHUBHOI'O aJIOMMHUS, BHECEHHE MHHEPAJIbHBIX yI00peHUi 0e3 u3-
BECTKOBaHUSI HEIP(HEKTUBHO U AK€ ONACHO: MOTYT 3arpsi3HATHCA
MIOBEPXHOCTHbIE M MH(HUIBTPALIMOHHBIE BOABI, TAK KaK IMHUTATEIbHbIC
JJIEMEHTBl PACTEHUSl UCIONB3YIOT OYEHb €i1a00. Ypoxail Ha Takux
MOYBax BOOOIIE MOXKET IMOTUOHYTh, a IPPEKTHBHOCTH MTOTHOTO MH-
HepanbHOTO yaoopernus (NPK) mpu ontumansHON peakiuu cpensl B
MOYBE MOXKET YABAaWBATHCS M yTpauBartbes. 1loaToMy BHeceHHE MU-
HEepaIbHBIX yJO0OpEHUH Ha IMOYBaX C OYEHb KUCIIOH peakLuel cpelsl
0e3 MpeABapUTEIbHOI0 N3BECTKOBAHUS JOJKHO OBITh 3aIPeLIeHO.

W3BecTKOBaHUE MOYB CHIKAET 3aCOPEHHOCTH ITOCEBOB, a MHOTAA
1 TIOPa)KaeMOCTh PACTEHUH OONE3HSIMHU.

bnuskas k HeUTpadbHOU peaklusl MOYBEHHOW Cpelbl B KOpHeE-
00HMTaeMOM cJI0€ MOYBBl HEOOXOMMa AJISl AKTUBHOMW >KU3HENESTENb-
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HOCTH JIOAEBBIX YEpBEH, YNyUIIAOIUX YCIOBUS adpalyd, (QUIbT-
palmu ¥ CnocoOCTBYIOMIMX 00pa30BaHUIO BOJAOIPOYHBIX arperaToB.

[Ipy TexHOreHHOM 3arpsi3HEHUM MOYB TOKCHYHBIMH 3JEMEHTa-
MU, OCO6GHHO TAKCIIBIMU MCTAJIJIaMHU U PaJUOHYKIIMJaMH, H3BECTKO-
BaHUE BBICOKMMH JI03aMH M3BECTH B 2-3 ¥ 0oJiee pa3a CHHUKACT UX
MOCTYIJICHUEC B paCTCHUA.

3ammTHOE JEiCTBUE M3BECTH HA MOYBAX C BBICOKUM COJIEpKa-
HHUEM TOKCHYHBIX 3JIEMCHTOB IIPOABJIACTCA B BUJAC MO3UTUBHBIX H3-
MEHEHHM B MOYBEHHOM CHCTEMeE Ha Pa3HBIX YPOBHAX — XUMHUYCCKOM,
(r3MUECKOM U OMOJIOTMYECKOM — M BBIPAXKAETCSI CICAYIOIUMH 3aKO0-
HOMCEPHOCTAMMU:

— W3BECTKOBbIE MaTepuajbl 00pa3yrOT C KaTHOHAMH TSKEIBIX
METAJIOB U PaJUOHYKIUIOB TPYAHOPACTBOPUMBIE COJIH: T™* +
CaCO;3; — TMCO;) + Ca®";

— Opu HEUTpanu3aluy TOYBEHHOW CPENbl BO3PACTAET MPOYHOCTh
METaJIIOOPTaHUYECKIX KOMIUIEKCOB, YCUIMBAIOTCS HEKOTOpbie (-
3UKO-XUMHUYECKUE TIPOIECCHI, CITOCOOCTBYIONTNE COPOIMI METaJLIOB,
1, CIIEIOBATENbHO, YBETUIMBAETCS UX MTOTJIOMICHHUE;

— HelTpambHas WM OnMM3Kas K HEUTPATbHOW PEaKIUsS CPEIbl
CTHUMYJIMPYET AaKTUBHOCTh IIOYBEHHOH MHKpPO(MIOPHI, CIIOCOOHOH
BKJTIOYATh KATHOHBI TSHKEIBIX METAJIOB U PAJIUOHYKIHIOB B COCTaB
cBoeil buomaccel. Eciin mporiecchl 00pa3oBaHusi OPraHUYECKOro Be-
IecTBa WHTEHCHBHEE MHUHEPAIHU3AIUH, TO TPOUCXOIUT IOJTOBPe-
MEHHOE 3aKperuieHNe TOKCHYHBIX JJIEMEHTOB;

— KaNplIU{ W ApPyTHUe KaTHOHBI, COMEpPKAIINECs] B M3BECTKOBBIX
MaTepuanax, SBISIOTCS aHTarOHUCTAMH KATHOHOB TOKCHYHBIX DIIe-
MEHTOB.

[IpumeHeHne N3BECTKOBBIX yIOOPEHH B PHIOOBOTHOM XO3SUCT-
BE€ HEOOXOMUMO /ISl HEUTpadu3alii KHUCIOTHOCTH aTMOC(EpHBIX
OCaJIKOB W TOMJEPKAHMS B BOAOEMAX ONTUMAITBHON PEakiiui BOIHI.

Ha odepenn m3BeCTKOBaHME JIECHBIX YTOMUHN, TaK KaK «KHUCIBIC)
JOXIA MOTYT HAaHECTH HEIOIPaBUMBIN Bpel APEBECHON PaCTUTENb-
HOCTH.
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I'naBa 6. OPTAHUYECKUWE YIOBPEHUS B CUCTEME
NPUMEHEHUA Y1OBPEHUU

6.1. Onpenesnenne NOTPEOHOCTH X0351iiCTBA B OPraHUY€eCKHUX
y100peHnsx

B o6mieM GanaHce 3JEMEHTOB MMHMTAHMS, BHOCUMBIX €KErOAHO B
3emuiefiennnu PB, Ha JOMI0 OpraHuvecKux yAoOpeHUil MpUXOAUTCS
30-40%. Okomo 75% OT BHECEHHOTO KOJHMYECTBA OPraHHYECKUX
yao0peHnii MUHepaTu3yeTcsl U y4acTBYeT B NMUTAHWM PACTEHUH, a
25% rymudunmpyercs ¥ BOCIOIHSET MIOTEPH TyMyca MPH BO3/ENbI-
BaHUM CEITbCKOXO03HCTBEHHBIX KYJBTYP.

C uaTeHCcH(UKaNUeH 3eMileeNusl pe3K0 MOBBIIACTCS PONIb Op-
TaHWYECKNX YAOOpeHHi B OOECIedeHnH TMOJIOKHUTENBHOro OanaHca
rymyca, MUTaTelbHBIX 2JIEMEHTOB B ITOYBE, a TAKXKE B CYIIIECTBEHHOM
yIydiieHnn ee GU3nIecKuX, PU3NKO-XUMHUECKUX U OMOJIOrMYECKUX
CBOICTB.

IToTpeOHOCTD XO3sIICTBA B OpTraHUYECKUX yIOOPEHUSIX Ompere-
JISIeTCsl MOTPEOHOCTBIO B OPraHUMYECKUX YIOOPEHMSX BCEX CENIbCKO-
XO35HCTBEHHBIX YTOAMH: MAllHU, ca/la, CCHOKOCOB U IAacTOUII U Jp.
yromuil. HeoOxoaumoe sl HAIIHM KOJMYECTBO OPraHMYECKUX
yIOOpEeHHIA ONpeeNIIeTCs 10 HOpMaTUBaM €€ MOTPEOHOCTH TS JOC-
TIOKeHHS 0e31e(UIIUTHOTO U TOJIOKHUTENBHOTO OajaHca ryMmyca.

bezoepuyummnviii 6ananc eymyca — BHECEHHBIE OpPTaHUYECKHE
ymoOpeHusi 00ecCIednBaT TMOAJEpKaHNE COAEpKaHWsS TyMyca Ha
JOCTUTHYTOM YPOBHE, T.€. KOMIICHCHUPYIOT MHHEpPAJIM30BaBIIEeCs
OpPraHNYEecKOe BELIECTBO IIOYBHI.

Tonooicumenvuoiti 6ananc eymyca — BHECEHHbIE OPraHUYECKUE
yIoOpeHHsl CIIOCOOCTBYIOT MTOCTEIIEHHOMY IOBBIIIEHUIO COAECPIKaHUs
rymyca, T.e. OpraHHYECKUX YAOOpEeHUH BHOCHTCSI OOJbIE, YeM HX
Tpebyercs Al KOMIEHCAIMY MUHEPAJIM30BABLIEIOCSI OPraHUIeCKOro
BEILIECTBA.

MunuManbHasi TOTPEeOHOCTH MALIHA B OPIraHUYECKUX yI00peHH-
SIX ONPEAENAETCS] KONUYECTBOM, HEOOXOAMMBIM IJISi BOCIIOJIHEHHMS
MOTEph OPraHWYECKOro BELIeCTBA MOYBBI B pe3yjbTaTe MHUHEPAJIU-
3aluM, T.e. A mopajep)kaHust OezgeduuuTHOro OanaHca Trymyca.
Hns obecrieuenus Oe3meuIIMTHOrO OajaHca TymMyca B ITaXOTHBIX
MoYBax PecmyOIMKH CpeJHErofoBasi HOTPeOHOCTh B OpraHMYECKUX
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ynoOpenusix coctasisier 12,0 T/ra, unm 57 mMaH.T. B HacTosiiee Bpe-
Ms (2010 r.) Ha mamHe BHeceHO 8,9 T/ra. OTH AaHHBIE CBUACTEIBCT-
BYIOT 0 IcQUIIUTHOM OaniaHce ryMmyca B MaxXOTHBIX TOYBAX.
HopmatuBel TOTpeOHOCTH B OpPraHWYECKHX YAOOpPEHHSIX IS
JOCTHKEHUs 0e3euIMTHOro 0ajlaHca ryMmyca 3aBUCST OT TPaHyJIO-
METPHYECKOTO COCTaBa MOYBHI, KOJMMYECTBA MPOMAIIHBIX KYIbTYp H
MHOTOJIETHHX TPaB B CTPYKTYpE MMOCEBHBIX ILIomaaei (tadmn. 6.1.1).

Tab6nuna 6.1.1 — HopMaTuBbl IOTPEeOHOCTH B OPraHUYECKUX y100pe-
HUSIX IS ToJyiepkaHust 0e3euuuTHOro 6ananca rymyca B JI€pHO-
BO-TIO30JUCTBIX MaXOTHBIX MOYBAX

% TIPOMAIIHBIX KYIbTYP
10 | 20 | 30
% MHOTOJIETHUX TPaB

15 |20 |30 |40 |15 |20 |30 |40 |15 |20 |30 |40

ITouBnl

Cyraunuctere (10 |9 |7 |6 |14 |13 |11 |10 |16 |15 |13 |12

Cynecuanpre |12 |11 |9 |8 |16 |15 |13 |12 |18 |17 |15 |14

Iecuyansle 14 |13 |11 |10 |19 |18 |16 |15 | - | - | - | -

J103b1 OPraHUYECKUX yJOOPEHHH MOBBIMIAIOTCS IPH 00JIErYeHUH
IPaHyJOMETPUYECKOTO COCTaBa MOYBBHI M NIPH YBEIWYEHHH KOJIHYe-
CTBa MPOMAIIHBIX KyJIbTYyp B CTPYKType MOCEBHBIX Iuromaznei. [Ipu
TIOBBIIICHWN MPOLEHTa MHOTOJICTHUX TPaB B CTPYKType IALIHU IO-
TpeOHOCTh B OPTAaHUYECKHUX yJO0OPEHUAX, HA00OPOT, YMEHBIIAETCS.

HopmaTuBbl JOMONHUTENEHON MOTPEOHOCTH B OPraHUYECKHX
yI0OpeHusIX Ul JOCTYXKEHHS TTOJIOKUTEIBHOrO Oajanca rymyca 3a-
BUCST OT MCXOMHOTO COJEpKaHUs TyMyca B IOYBAaX M I'PaHyJIOMET-
PUYECKOro cocTaBa IMouBHI (Tadi. 6.1.2).

[Ipu pacuere moTpeOHOCTH B OpPTaHUYECKUX YHAOOPEHUSAX OJis
€aoa u MHO2OIEMHUX HACAXHCOeHUll ICXOIAT U3 TOTO, YTO UX BHOCAT
B nmo3e 30-60 1/ra pa3 B 2-3 rona, T.e. exeromno — 15-20 1/ra.

Oprannyeckre yqoOpeHUst Ha CeHOKOCAX U nacmouuyax BHOCAT
IpU KOPEHHOM HX YIYYIIEHHH M TIpH TepesanyxeHnn. KopeHHoe
yAy4IIeHHe TPOBOIUTCS JIsl €CTECTBEHHBIX CEHOKOCOB M MACTOMIIL.
Omno 3akirodaercsi B ylaJeHUU KyCcTapHUKa, KaMHEH, KOdeK, BHeECe-
HUHM MUHEPAJIbHBIX, OPraHWYECKUX M U3BECTKOBBIX YIAOOPEHHUH U IO-
CceBe Tpas.
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Ta6nura 6.1.2 — HopMaTHBBI TOMOTHUTEILHON MOTPEOHOCTH B Op-
TAHUYECKUX YIOOPEHHSX JUTS JOCTHKECHUS MOOKHUTEIBHOrO OamaH-
ca rymyca, T/ra

Comepsxa- I'panynomerpudeckuii cocTaB MOYBbI
HHUE TYMY- | CYIJIMHH- CyIeCYaHbIe, CyIleCUaHsle,
ca. % CTEIE MOACTUNAEMbIE | TMOJACTHUIIAEMBIE | TECYaAHbBIE
' MOpEHOH IECKOM

o 1,50 3,0 3.4 38 43
1,51-2,00 2,0 2.3 2.6 3.0
2,01-2,50 1,0 1,2 14 17

> 2,50 0,5 0,6 . .

Kopennomy yiydineHH:o OObIMHO TMOUISKUT HE BCS TLIONIAJH
€CTECTBEHHBIX KOPMOBBIX yromauii, a 15-20%, u 3T0 3aBUCHT OT BO3-
MoxHocTell xo3siiictBa. [Ipu kopeHHoM ynyumenuu BHocsaT 30-50
T/Ta OPraHUYECKUX yI0OPCHHIA.

[epe3anmyxeHre MPOBOJUTCS JUISl YIYUIIEHHBIX CEHOKOCOB M
racTOum oguH pa3 B 4-5 ner. UToOb! yaydieHHbIE CEHOKOCHI U TTa-
CTOMIIA OCTaBAJIMCh YIY4YIICHHBIMHU, UX HEOOXOIUMO MEpHUOINIECKH
nepesanykatb. [lepe3amykeHHe 3aKII0YaeTcsi BO BHECEHHH MHUHE-
paJbHBIX, OPTaHUYECKUX M M3BECTKOBBIX yAOOpEHHH U IepeceBa WIN
nozceBa Tpas. [lepe3amy’keHHIO MOTICKHUT HE BCS IUIOMIAb JIyTroma-
cTOMImHBIX yroguii, a 15-20% mnomanu. Opranuyeckue yao0peHus
BHOCcsTCA B 103e 30-50 1T/ra B TOM Ciydae, ecnu cofeprKaHue ryMmyca
meHee 2,5%. J{o3y opraHmdecknx ymoOpeHHil Ipu BHECEHHWH Ha ce-
HOKOCaX M MacTOMIIax MOKHO OTKOPPEKTHPOBATH IO PEKOMEHIaIlH-
stm MLIL Ilxens (Ta6im. 6.1.3).

Tabmuma 6.1.3 — Jlo3bl opraHn4ecknx ymoOpeHHi Ha CEHOKOcax M
nacroumax (mo pexkomenganusam M.I1. lkemns)

Conepxanne rymyca B IepHOBO- | J03a opranmdeckux ynoOpeHuit Ha
O3 0JIMCTOH TouBe, % CEHOKOCax U MacTOuIax, T/ra
3-4 1o 30
2-3 30 - 40
15-2 40 -50
MmeHee 1,5 50 - 60
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Ilpumep pacuema. B xo3siicTBe u3 680 ra yIy4IIeHHBIX CEHOKO-
coB u mactoum 510 ra pa3menieHsl Ha JEPHOBO-TIO30JIUCTHIX TOY-
Bax ¢ colepkanueMm rymyca mesee 2,5 %, 170 rekrapoB — ¢ cozuep-
)aHueM rymyca oonee 2,5 %. B TakoM ciydae moTpeOHOCTh B opra-
HUYECKUX yIOOPEHUSX JJIs KYJIBTYPHBIX CEHOKOCOB M NAacTOMII CO-
ctaBut 3060 T:

5102a-20% - 30m/ ca
100%

[Ipu moaroToBKe MOYBBI TOJ TMOCEB JIIOIEPHBI M KO3JISTHUKA
(0OBIYHO ATH KYIBTYpPHI BBIBEJCHBI U3 CEBOOOOPOTA) PEKOMEHTYETCS
BHOCHUTH 110 40-50 T/ra opraHnYecKux ya00peHH.

HacplmeHHOCTh OpraHMYecKUMH yO00pEHUIMH [T KYKYpYy3bl B
MOHOKYJIBTYpe ycTaHaBimBaercsi Ha ypoBHe 20-30 1/ra.

OO6mas mOTpeOHOCTh XO3AHCTBA B OPTaHWYECKHUX YAOOpEHHSIX
OTIpeIeNsIeTCs Kak CyMMa OTPEOHOCTH TI0 BCEM 00BEKTaM.

=3060m  (8)

6.2. OnpenesieHue HAKONJIEHUSA OPraHNYeCKUX yI100peHuit
B X03diicTBE

[IpaBWIBHEIN yUeT MPUMEHEHUS OPTaHHUYECKUX YIOOpEHUH Io-
3BOJISIET TPAMOTHO PACHOPSIAUTHCS MMEIOIIMMUCS pecypcamMu opra-
HUYECKUX W MHHEpPAJbHBIX yJOOpEHUI, NMPOTHO3MPOBATh Ha Tep-
CHEKTHBY MPOAYKTUBHOCTH CEIbCKOXO3SMCTBEHHBIX KYNBTYp U IH-
HaMUKy MTOYBEHHOT'O TUIOJOPOAMS, B TIEPBYIO OUEpelb COIEPIKAHF
rymyca.

VY4er npuMeHeHHs OpraHWYECKUX yI0OpeHUuH BeAeTcs Ha ypOB-
He X03siiCTBa, pailoHa, 00JIaCTH, PECITyOIHUK.

Hakorurenne uimm BBIX0/ HABO3a B XO3SHCTBE MOXKHO PACCUUTATh
o popmynam:

H=XK+I)x2, (9) H=XK:2+)x4, (10) H=Nx25 (11)
rae H — nakomenre HaBo3a, KT UJIH T;

K — xonmm4ecTBO KOpMa, KT WM T;

I1 — KonMMYecTBO MOACTUIIKY, KT WIIH T;

K:2 — xonmgecTBO CyXxoro BelmecTBa KopMa, Imepexoisiiee B Ha-

BO3, T;
N — macca cTaga, KT WIH T;
2, 4, 25 — ko3P PUIEHTHI ITepecyera B HaBO3.
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B Hacrosiliiee BpeMsi HaKOIUICHUE OPTaHUYECKUX YIAOOpEHUU B
xo03sucTBe onpenensierca no meroauke PYIIL «MHcTUTYT ouBOBene-
HUSI U arpOXUMUN» U OMNPEENSICTCS MOT0JIOBbEM CKOTAa U MTHUIBI U
HaJIU4ueM TOJCTUIOYHBIX MaTepuajoB. BbIXoJ HaBo3a, pacCUyUTaH-
HBIH 110 TAaKOW METOJIUKE, IIPEJCTABJICH Ha CTaHJAPTHBINA (YCIOBHBIN)
HaB03 75-80% BIa)KHOCTH.

B pecny6nnke 3a HOpMaTHB BBIXOJIa IKCKPEMEHTOB MPHUHATO 9,5
T OT OHOW YCIOBHOMU TOJIOBHI B I'0J] ¢ yueToM 15% moTeps npu Xpa-
HEHUMU.

st pacdera BBIX0/1a SKCKPEMEHTOB BCE TTOTOJIOBBE CKOTA Tepe-
BOJIUTCS B YCIIOBHBIC TOJIOBBI 110 CJEAYIOIIMM KO3 PHUIIHEHTAM:

KOpOBbI 1 ObikK — 1,0 csunby — 0,3
npouuit KPC — 0,6 oBIbI 1 K03bI — 0,1
somaau — 1,0 ntuna — 0,02

Ilpumep pacuema. B XO3sICTBE NOrOJIOBbE CKOTA COCTABJISIET:
kopoBsl — 2200 ronos, npouunit KPC — 1900, nomanu — 65, CBUHBH —
380 roos.

Pacuerbl BBIXOZa SKCKPEMEHTOB MPUBOAATCSA B (opMe TaOJIHIIBI
6.2.1.

Tabmuma 6.2.1 — BeIxo1 3KCKpEMEHTOB B XO3SMCTBE

Cpenne- Koagdumn- Konuyectso | Bbixo 3Kc-
Bun xuBor- €HT [1EPEBO-
rO0BOE YCIIOBHBIX | KPEMEHTOB,
HBIX JIa B YCJIOB-
IIOT OJIOBBE roJI0B T
HBIE TOJOBBI
Kopossr 2200 1,0 2200 20900
IMpouniit KPC 1900 0,6 1140 10830
Jlomanu 65 1,0 65 618
CBuHBU 380 0,3 114 1083
Bcero 3519 33431

Crnenyrommii 3Tam paboTel — ONpeneneHre NoTpeOHOCTH B MO/-
cruike. [1oTpeGHOCTE B MOACTHIIKE 3aBUCHT OT IOTOJIOBBS KHUBOT-
HBIX, IPOJOJDKUTEIBHOCTH CTOMIIOBOTO IEpHoJa M HOPMBI Pacxoia
MOACTHIOYHOT0 MaTepualia B CYTKH.

Ecnu >KMBOTHBIE, HAIPUMEpP KOPOBBI, B JISTHUH NEPUO COIEP-
’KaTCcsl Ha BBINAcaxX, TO y HUX MPOJOJDKUTEIBHOCTh CTOMIIOBOTO IIe-
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puoaa o6braHo coctasisier 200-220 cyTOK, Y OCTaJbHBIX BHIIOB JKH-
BOTHBIX — 365.

PexoMennyembie HOPMBI MOACTHIIKM HMEIOTCS B CHPaBOYHOM
MaTepuaje U IpuBeACHbI B Tabnuie 6.2.2.

Tabnuna 6.2.2 — HopMbl pacxo/ia MOACTHIIKK Ha | TOJOBY CKOTa MPH
CTOMJIOBOM COJIEp>KaHUH (KT B CYyTKH)

Bepxogoi#t | Topd Hu-
Bug xuBor- | Comoma | Comoma | criabopas- 3uHHBIA | OnuiKwy,
HBIX 3JIaKOB  |000OBBIX |JTOXKHUBINUH- | 50% BIaX- | CTpyKKa
cst Topdh HOCTHU
KPC 4-6 4-6 3-4 10-20 3-6
CBUHOMATKU C 5.6 6-8 ) ) )
IIOPOCSITAMU
XonocTteie
CBHHOMATKHA U 2-3 2-3 1-1,5 5-6 2-3
XPSAKU
OTKOPMOMHBIC | 1 35 | 153 1,5-2 - 1,5-2
CBUHBU
OBLBI 0,5-1 - - - -
IItuua - - - 0,15-0,2 | 0,05-0,1
Jlomamu 3-4 3-5 3-4 10-20 2-4

PacdeTsl moTpeOHOCTH B TOACTHIIKE MPEACTABICHBI B TaOIHIIE
6.2.3.

Tabmuma 6.2.3 — [TorpeObHOCT B MMOACTHITKE (COJTOMA 3J1aKOB)

Bi1 KUBOT- Konunue- Croiinosenit | Hopma mon- Totpe6-
CTBO I'0- TIEPHO]I, CTHIIKH,
HBIX HOCTB, T
JIOB, IIT. CYTKH KI/CYTKA
KopoBssr 2200 220 6 2904
Ipouwnii KPC 1900 365 6 4161
Jlowmann 65 220 4 57,2
CBuUHBU 380 365 4 554,8
Bcero 7677
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Haxorienue nmoacTuaIouHOro HaBo3a B X03MCTBE OMpeEACseTcs
MyTeM CYMMHPOBAHHS BBIXOJAa IKCKPEMEHTOB C MOTPEOHOCTHIO B
IOJICTHIIKE.

Takum 00pa3oM, BBIXOJl HaBO3a Ha MOJACTUIKE cocTaBUT 41108 T
(33431 T 5KCKpeMeHTOB + 7677 T COIOMEHHOM MOJICTUIIKH ).

KonudecTBo mOMYy>KMAKOTO M KUIKOTO HABO3a 3a CTOMJIOBBIN
MEPUOJI PACCUUTHIBAIOT 10 (hopMmyiie:

(K +M +B)- fc-uc]

H n.oie,orc = , (12)
1000

rae H m.x., ). — KOTH9eCcTBO MOMY>KHUIKOTO U KHUIKOTO HaBO34, T,
K M, B — macca kaja, MOYH M BOABI OT OAHOM T'OJOBBI CKOTa B
CYTKH, KT}

Jc — mpoIoKUTENbHOCTh CTOMIIOBOTO MEPUOA, CYTKH;

Yc — grcIo rojoB CKOTa,

1000 — koahprmrenT mepeBoaa 1 Kr HaBo3a B M°.

[IpumepHBIit BBIXOA OECTIOACTUIOYHOIO HAaBO3a B CYTKH OT O/I-
noii rosoBel KPC 40-55 11, ot ogmoi ceuasd — 10-12 1.

Tpy XpaHEHHH KHIKOTO HABO3a moTepn cocTaisior 10%, 1 v
JKUIKOTO HaBo3a B cpeqHeM BecuT 0,95 T, momyxkumakoro — 0,9 T. Bei-
X071 0eCTIOACTHIIOYHOr0 HAaBO3a Ha YCIOBHYIO TOJIOBY B T'OJ] COCTaB-
nset 20 T.

[Ipn HEemocTaTKke HaBO3a HEOOXOMUMOE KOIMYECTBO OpraHU4e-
CKUX yIOOpEeHHWH MOXKHO BOCIIONHHTH 32 CYET Pa3INIHBIX KOMIIO-
cToB. OCHOBHBIMH KOMITOHEHTaMH KOMITOCTOB SIBJISIFOTCSI HABO3, TO-
MeT, HaBO3Has Kika (OMONOrMYecKr aKTUBHAS YacTh) U OMOIOTHYEC-
CKM WHEpPTHBIE OpPTaHWYeCKHe BemiecTBa (Topd, COIOMa, JIUTHUH U
Ip.) B pa3IIMYHBIX COOTHOIIEHUSX.

B ycnoBusix benapycu BaKHEMIIMM KOMIIOHEHTOM KOMIIOCTOB
sieisercst Top¢. CooTHOIIEHNE HaBo3a M Topda P MPUTOTOBICHUU
KOMITOCTOB MOXeT ObITh 1:1, 1:2 m 1:3. DKoHOMHYECKH LIEIECO00-
Pa3HBIM SIBJISIETCS] PUTOTOBIIEHHE TOP(HOHABO3HOTO KOMITOCTAa B CO-
orHomeHnu 1:3, korga Ha 1 wacth Topda mpuxoautcs 3 yactu Oec-
MOJICTUIIOYHOTO HaBo3a. [Ipu XpaHeHWH HaBO3a MOTEPU €ro IepBO-
Ha4yallbHOW MAacChl COCTABIISIFOT B cperHeM 15%, a kommocTtoB — 10%.

Tak kak moTpeOHOCTh B HABO3€ OIPENENsIeTCs Ha CTaHIAPTHBINA
(ycnoBHbIi) HaBo3 75-80% BIIaXXHOCTH, TO BBIXOJA OPTaHUYECKUX
yIOOpEeHHH CleyeT CUNTaTh TAK)KE Ha CTAaHAAPTHBIN HABO3.
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KoaddunuenTs! mepeBoia Ha CTaHAAPTHBIA HABO3 PACCUMTHIBA-
10TCsA 10 (hopMmyIe:

K= 100—- paxmuuecka 6raxcHocmo (13)

~100- 75(cmanoapmna enasxcrocmu)

st ydera BHECEHUS pa3iIMYHBIX BUIOB OPTaHUYECKHX ya00pe-
HUH UCTIONB3YIOT ClleAytonne K03 QUIIMEHTHI IEPeBO/Ia B YCIOBHBIN
HABO3: BCE BHUJIBI TOACTHIOYHOTO HaB03a, TOpPOHABO3HEIE U cOOp-
Hble KoMIocThl — 1,0; monmyxuakuii OecrioacTriouHblii HaBo3 — 0,5;
xuakuit HaBo3 — 0,2; HaBo3HbIe cToku — 0,06; KypuHbIid omer — 1,7;
MoJCTUIIOUHBIH momeT — 2,0; TopdornomerHsiii kommnoct — 1,3; ca-
mporneneBbie ynoOpeHus: opranudeckoro tuna — 0,5; canponeneBbie
ynobpenus cMemanHoro tumna — 0,3; cooma 3epHOBBIX, KPYIISIHBIX U
KpPECTOIBETHBIX KYJIbTYp — 3,5 (C y4eToM JOMOTHUTEIBHOTO BHECE-
HHSI a30Ta); cojioMa 3epHOO00OBEIX KYIbTYp W KYKypy3sl — 3,8 (c
YUYETOM JIOTIOJTHUTEIEHOI0 BHECEH s a30oTa); 6orBa — 0,5.

OraBHas popMma 3eJeHOro ymOoOpeHHs C Y4YEeTOM 3amallikyd IOX-
HUBHBIX M KOPHEBBIX OCTATKOB SKBMBAJEHTHA 4 T/ra HaBO3a, MOJHAS
dopma 3elieHOro yA0OpeHus mpu ypoxarHocTH cuuepatoB 150-250
/ra — 15 1/ra, 250-350 1/ra — 20 T/ra HaBo3a.

Koa¢pduumenTs! nepeBosa B yCIOBHBIH HAaBO3 YYUTHIBAIOT CO-
Jep)KaHNEe OPTaHMYECKOro BEIIECTBA B yNOOpPEHUH, KOJIMYECTBO U
JOCTYITHOCTh OCHOBHBIX 3JIEMEHTOB IMHUTAHHSA, COOTHOLICHHE MEXIy
YIJIEPOJOM U a30TOM, YTO OINpPEAEIeT MPOLEcCh TyMU(PUKAIMH H
NMUTAaHUS PACTEHUM, JEUCTBHE U TOCIENEHCTBHE OpPraHMYECKUX
ynobpenwii B ceBOOOOPOTE.

OO1ree KOMUYECTBO COTOMBI MIIM OOTBBI, UCTIONB3yEMOU /IS 3a-
JeNKA Ha ynoOpeHne, Onpenensercs Mo BaJoBOMY cOOpY TOBapHOU
NPOAYKIMH, YMHOXXEHHOMY Ha COOTBETCTBYIOIHMI KodddurmeHt
nepecyera OCHOBHOM MPOAYKIMH B IIOOOYHYIO.

CooTHOIIIEHNE 0CHOBHAA NPOOYKYUs — HOOOUHAA NPOOYKYUs 3a-
BUCHT OT BHJIOBOI'O M COPTOBOI'O COCTaBa KyJbTYp, YPO)KalHOCTH,
MIOYBEHHBIX U TOTOJHBIX OCOOCHHOCTEH, YCIOBUI MUTAHHUSA U T.JI. H
MOXKET U3MEHSATHCS B JOBOJIBHO IIMPOKUX Tpeesax.

ITo pesynpratam 0000IIEHHS MOJIEBBIX ONBITOB W aHAIN3a MPO-
M3BOJICTBEHHBIX PE3YJIbTATOB MPHHATHI Cleayrone Ko3dOuImeHTs!
nepecyeTa 3epHa U CEMSIH B COJIOMY, KOpHe- U KITyOHeII0/10B B 0OT-
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BY: O3MMBIE 3€PHOBBIC U 3€pHOO000BEIE KYIBTYPHI, KYKypy3a, IPOCO
— 1,2; apoBble 3epHOBBIE KYNbTYphI U Ipeunxa — 1,0; parnc u apyrue
KamycTHbIe KylnbTypbl — 3,0; caxapnas cBekna — 0,5; xkaprodens — 0,2;
KOPMOBBIE KOpHeI1os1 — 0,25.

[Ipu pacuere BhIXOJa OpraHMYECKUX YIOOpPEHHUH B XO3SHCTBE
ClIeyeT YUUTHIBAaTh MOCTYIUIEHHE OPTaHUYeCKOro BEIIeCTBA C MHO-
TOJIETHUMHU TpaBaMH. Y CTaHOBIJIEHO, YTO HAKOIJIEHHE OPraHMYecKo-
r'0 BEIecTBa MHOTOJICTHUMH TpaBaMu HaOJIIOJaeTcs MPH MpEeBbIIIe-
HUU CIIEAYIOIIEeH BETMYUHBI COOTHOIICHHUS:

S mHoconemmix mpae

15 (14)
S nponawnvix

rze S — IIoNIa b MHOTOJIETHUX TPaB U MPONAIIHBIX KYJIBTY, Ta.

[IpeBbimenne storo coorHomenus (1,5) va 0,1 >KBUBaNIEHTHO
MIPUMEHEHNI0 15 T opraHuvecKkux yaoOpeHWH Ha MouYBax ¢ OayioMm
29-39 u 20 T nipu Gae nanmEu 40-50.

Ilpumep pacuema (HaKOILJIEHUS OpPraHUYECKUX YAOOpeHuil 3a
CUeT BO3/€JbIBAHUSI MHOIOJIETHUX TpaB). OTHOILIEHHE MHOTOJIETHUX
TpaB K INPONAIIHBIM KyJIbTypaM cocraBiser 1,6. Torma nomosnHu-
TEJIbHOE HAKOIJICHUE OPraHUYEeCKUX yJOOpEeHUH 3a cuer MHOIOJIET-
HHX TpaB (/| MH.Tp.) pacCUUTHIBAIOT 11O (hOpMYIIE:

J mu.1p. (T) = (1,6 — 1,5) X 15 (1/ra) (pU Game 29-39) x Smu.Tp.(Ta)
JO mu.1p. (T) = (1,6 — 1,5) X 20 (1/ra) (pU Gamie 40-50) x Smu.Tp.(Ta)

[Ipu omenke OamaHca OpraHWYECKUX yAOOpPEHWH B XO3SICTBE
BBIJICIIAIOT TPU TPYIIITBI XO3SIHCTB:

1. TIpon3BOACTBO OpraHWYECKHX YAOOpEHWI He obecrednBaeTt
noaep kanust 0e3neuuTHOro Oaanca rymyca B IIOYBe.

[onnepxanue 6e3nedunTHOrO GaMaHCca TyMyca B TOYBE MOXKET
OBITH TOCTUTHYTO 3a CYET CIEAYIONINX MEPOIPHUSITHI:

— HUCIIOJB30BAHUE COJIOMBI B KaueCTBE OPraHUYECKOro ymoOpe-
HUS,

— pacuMpeHHs MOCEBOB MHOTOJIETHUX TPaB M IPOMENXYTOUHBIX

KYJBTYD;
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— mpuoOpeTeHus ISl IPUTOTOBJIEHUSI KOMIIOCTOB Topda, campo-
Tesnei, JMTHUHA, TOPOJCKOro Mycopa U JIp.;

— YBEITUUEHHUSI TOTOJIOBBS CKOTA;

— YBCIMYCHHA BbIXOJdAa MOJACTHUIIOUHOIO H 6CCHOIICTI/UIO‘IHOI‘O
HaBO3a U €r0 COXPaHHOCTH;

— 3a CueT OpraHMYecKHX YIOOpEeHHH, MPHUBIEKAEMBIX CO CTOPO-
HBI.

2. [Tpon3BOACTBO OpraHMYECKUX YAOOpEHNUH o0ecrieurnBaeT Mmoa-
nepkanue Oe3nedunuTHOro OanaHca Tymyca B IIOYBE, HO HEIOCTa-
TOYHO JJISI yCTOHYMBOrO MOJIOKHUTENBHOro Oananca. Hemocraromee
KOJIMYECTBO yIOOpEHUIl MOXKET OBITh IMPOU3BEIEHO 3a CUET TEX Ke
Mep, UTO | JUIsl XO3SMCTB 1-0l TpyNIbI, KpoMe mprodpeTeHus Topda.

3. IIpon3BOICTBO OpraHMUYECKHX yJOOpPEHUN B XO3SICTBE BhIIIE
noTpeOHOCTeH 171t oOecriedeHns MOJIOKUTEIBHOro OagaHca rymyca.
B Takux ycrnoBuSX CllefyeT COKpallaTh HMCHONIB30BaHHE Topda Ha
IIPUT'OTOBJICHUE KOMIIOCTOB, OCYHICCTBJIATHL BBIPABHUBAHUC IIECTPO-
THI TIOJIEH II0 IJI0JOPOANIO ITYTEM YBEIWYCHHA 103 BHECCHUS Opra-
HUYECKHUX YA0OpeHUil.

6.3. Onenka KauecTBa XpaHEeHHs] OPraHNYECKUX Y100peHn i

[Ipn HaKoOIUIEHNN OPraHUYECKUX yIOOpEHUN B XO3SMCTBE HEOO-
XOUMO YIENATh NODKHOE BHUMAHHE M KadecTBY MX XpaHeHus. Ilo
npennoxeHHol PYII «MIHCTUTYT NOYBOBEAEHUS U arpOXUMHUN» Me-
TOJMKE OLIEHKU KAa4eCTBAa XPAHEHUs OpPraHUYECKUX ynoOpeHui mpo-
BOIUTCS II0 ABYM ITOKA3aTEIIsIM:

— II0 KauecTBY padoT 10 UX CKIIaJAUPOBAHHUIO;

— I10 XUMUYECKOMY COCTaBY U BJIQ)KHOCTH.

[Ipu oueHke KadecTBa OPraHMYECKUX YAOOPEHUH 110 UX CKIIAAH-
POBaHUIO PYKOBOACTBYIOTCS CIEIYIOIIUMH YCIOBUSIMHU:

1. Koaddurment xavectsa — 1,0 — orimano. [llupuna, BeicoTa 1
00beM OypTa COOTBETCTBYIOT TPEOOBaHHSIM TEXHOIOTUYECKON KapThI
C OTKJIOHEHHMSIMHU He Ooiiee 5%. BayTpu OypTta HeT cMep3Imxcs Tb10
HaBo3a u Topda. HaBo3 yrpamMOoBan u OypT YKpBIT ciioeM Topda Win
comombl 15-20 cm. CHer ¢ MecT pacHoNOXeHHsi OypTOB yHalieH.
Nmeercs Topdsaas nogynika TomawHoH 30-35 oM.

2. Koadpduuunent kayectBa — 0,9 — xopomo. OTkIIoOHEHHE OT J10-
MyCTUMBIX TpeOOBaHWH MO LIMPHHE, BBICOTE M 00BbEMy Oypra 10
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10%. Hanuuue BHYTpH OypTa cmep3mmxcs ribid 1o 10%. Haso3 y-
pamOOBaH M YKPBIT clioeM Topda uiu coaoMbl. CHer ¢ MecT pacro-
JoeHus: OypTOB yaajieH MONHOCThIO. TopdsiHas TMOAyIIKa CIOeM
topda He meHee 20 cM.

3. Koappunuent kauecrsa — 0,8 — ynosnersoputensao. OTKII0-
HEHHE OT JIONMYCTHUMBIX TPeOOBaHWH 1O MIMPHHE, BHICOTE U 00BEMY
Oypta no 10-20%. Jomyckaercst Hann4ue BHYTpH OypTa CMEp3IIUXCs
b0 He Oonee 20%. CHer ¢ MeCT paclolIOKeHUsT OYpPTOB yIaJcH
MOTHOCTHIO. Top(siHas MOMYyIIKa OTCYTCTBYET.

4. Koapounuent kauectsa — 0,7 — HeymosierBoputensHo. K
9TOH TpyIIe OTHOCATCS OYpThl OpPraHHYECKUX YJIOOpEeHHid, B KOTO-
PBIX OOHapyKeHBbI OTKIIOHEHUS CBEpX MEPEUHCICHHBIX BBIIIE MOKA-
3areneil. Hanpumep, He yiajieH CHEr ¢ MECT PacIioioKEHHUsI OypTOB,
cMmepammxcs Tasi0 B 0ypTe 6omee 20%, OTCYTCTBYET YIJIOTHEHHE U
YKphITHE OypTa.

Ecnmu HEBO3MOXKHO OJIHO3HAYHO BBICTABHTH KaKOH-TO KO3 du-
IUEHT, HAIPUMEp, pa3Mepbl OypTa COOTBETCTBYIOT PEKOMEHIYEMBIM,
HO OTCYTCTBYET TOpPQsHASI MOYIIIKA, TO B TAKOM CJIY4ae BBHICTABIISIFOT
K03(h(pUIIMEHTHI KauecTBa OTAENBHO IO ITOKA3aTeNsIM: [0 COOTBETCT-
BUIO pa3MepoB OypTa, MO HAJIMYUIO CMEP3MIMXCS TIIBI0 HaBO3a, IO
HAJIMYHUIO YKPBITHS, 0 HAJIMYMIO TOP(SHOH IMOMYIIKH, IO yAAJICHHUIO
CHEra ¢ MecT pacIloJIOKeHUs OypTOB, a 3aTeM BBIBOJST CPEIHUI KO-
s durmeHT.

OneHka KadyecTBa OpPraHWYECKUX YAOOpEHHIl MO BIAKHOCTH U
XMMHYECKOMY COCTaBy IPOBOAMTCS Ha OCHOBAHMHU Ja0OpaTOPHBIX
aHAJN30B COTJIACHO MPHHATHIM HOpMaTHBaM (Tadi. 6.3.1).

[Ipu monHO#M OIeHKe KadecTBa OpPraHWYECKUX yIOOpPEeHH CyM-
MUPYIOTCS Bce KO3((UIMEHTH KauyecTBa IO CKIAAUPOBAHMIO H IO
XMUMHYECKOMY COCTaBY M BBIBOOUTCS CpenHUil K03 dULMEHT KayecT-
Ba. Ecnn aToT cpenuuit koo puuueHT kayecTBa HAXOOUTCS B Tpese-
nax:

0,96-1,0 — oTrYHOE Ka4eCTBO OPraHUYECKUX YA0OpEHUN;

0,86-0,95 — xoporee;

0,76-0,85 — ynoBII€TBOPUTENHHOE;

0,75 1 MeHee — HeyIOBJIETBOPUTENBHOE Ka4eCTBO OPTaHUYECKHX
yI0OpeHwid.

82



83



6.4. XapakTepucTHKA U NIPUMeHEeHN e OCHOBHBIX BU/I0B
OpraHn4ecKuX yao0peHui

3HaueHune opraHuveckux yaoopenuii. Oprannueckue yaoope-
HUSl — 3TO yIOOpEHUs1, collepKallie MUTaTeNbHbIE BelecTBa B (op-
MC OPraHUYCCKUX COCI[I/IHCHI/Iﬁ PACTUTCIILHOI'O U )KUBOTHOI'O ITPOUC-
XOXKJIECHUS.

CucremaTnyeckoe MPUMEHEHUE OpPraHMYEeCKUX yI0O0peHH CIro-
COOCTBYET HAKOIUICHWIO TyMyca, yiaydmaer (QU3HKO-XUMHUYECKHE
CBOMCTBA ITOYBBI — YBCIIMYMUBACT 3aliaC MUTATCIIbHBIX BEHIECTB, I10-
HWKaeT KHCIOTHOCTh, TIOBBIIIAET COZEPKAaHUE MOMIOMEHHBIX OCHO-
BaHU, MOMNIOTUTENbHYIO OYy(hepHOCTh M CIOCOOHOCTH, BIIaroeM-
KOCTb, CKBa>XHOCTb W BOJOIIPOHUIAEMOCTD, 060ramaeT IMOYBY MHUK-
poduIopoii, YCUITUBAET e¢ OMOIOTHISCKYI0 aKTUBHOCTD U BEIJICTICHUE
VIJIEKUCIIOTHI, YMEHBINAET CONPOTHUBJICHUE TMOYBBI NPH MEXaHWYe-
CKOM 00paboTKe, CO3/1aeT ONTUMAJIBHBIE YCIOBUS 1 MUHEPAIHEHOTO
IINTaHUA paCTeHHfI, IIOBBIIIACT yCTOf/'I‘IHBOCTB 3eMIICaCIA Mnpu HE-
6HaI‘OHpI/I$ITHBIX IOrOAHBIX YCJIOBUAX.

B oOmem GasiaHCe 371€MEHTOB NMHUTAHMS, BHOCHUMBIX €XKErOHO
O] CEIbCKOXO3ANCTBEHHBIE KYJIBTYpbl, Ha JOJII0 OpraHMYECKUX
ynobpenwnit nmpuxoautcs ot 30 mo 40%.

BHeceHne opraHuyeckux ynoOpeHHH B ONTHUMAJbHBIX J03aX
HNMEET BBICOKYIO arpOHOMHYECKYIO 3((eKTHMBHOCTh: HOpMAaTHBHAs
npubaBka ypoxast oT 1 T HaBO3a Ul O3UMBIX 3€PHOBBIX COCTABIISIET
25 kr 3epHa, kaproderst — 105 kr kiyOHe#, caxapHoi cBekibl — 125
KT' KOPHEIUIOOB, KOPMOBBIX KOpHEMToa0B — 200 KT KopHEH, KyKypy-
361 Ha cuiioc — 190 Kr 3eneHol Macchl, BceX KyabTyp Ha marmHe — 30
k.en. IIpu sToM mpuMeHeHue OpraHMYecKUX ya0O0peHH 3KOHOMMY e-
cku 3P (EKTUBHO B panyce MEPEBO3KU 5 KM.

[IpumeHnenne opraHWYecKHx YOOOpeHWH Ha JEPHOBO-TIOA30-
JUCTBHIX MOYBAX PAa3HOrO IPaHyJIOMETPUUYECKOr0 COCTaBa 0OecIeyu-
BaeT BBICOKHE TOKA3aTeIN arpOHOMHYECKON W IKOHOMHYECKOU 3 (h-
(DEeKTHBHOCTH KaK B OCHOBHBIX THIIaX MOJEBBIX CEBOOOOPOTOB, TaK U
IIPH BO3/IENIBIBAHUN OTAEIBHBIX BUIOB CEIbCKOXO03SIMCTBEHHBIX KYJIb-
Typ. IIpu 3TOM 3 dexTBHOCTE yNOOpEHH 3aBUCUT OT THIIA CEBO-
000poTa, 7103 U Ka4ecTBa yJ00peHul, OHOIOrHYecKrX 0COOEHHOCTEH
BO3/IENIBIBAEMBIX KYJIBTYP U MX OT3BIBUMBOCTH Ha yIOOpEHMs, a Tak-
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K€ CTOMMOCTH TOBApHOM MPOIYKLIUH U 3aTpaT Ha IPHTOTOBICHUE,
J0pabOTKy M BHECEHHE OpPraHMYECKUX yA00peHui.

Ha nepHOBO-IOA30MCTOM JErKOCYTIIMHUCTON MOYBE BHECCHHE
oprannueckux ynoopenwuii (mogcruminounsiii HaBo3 KPC) obecneunno
B 3aBHCHUMOCTH OT THIIA CEBOOOOPOTa W OPraHMYECKOW Harpy3Ku
npubaBKy NpoayKTUBHOCTH 5,2-10,8 1/Ta K.eA. MpH YUCTOM JIOXOJE
8,5-25,9 $/ra, penrabenproctn 11-42% 1 BOCTIPOM3BOACTBE COAEP-
JKaHUs TyMyca B MMaXOTHOM T'OpU30HTE. B mccnenoBaHusx Ha JiepHO-
BO-TIOJI30JIMCTOM CYIIECHAHOW Ha MOpEHE II0YBE BHECEHUE pa3iIny-
HBIX BUJIOB OPTaHMYECKUX yIOOpeHHH (IOACTUIOYHBIA HABO3, JKU-
Kuii HaBo3, cosioma) Ha oHe NPK obecrieunsio npubaBky mpomykK-
TUBHOCTH ceBooOopoTa 2,8-6,9 1/ra k.ed., yucTeii goxox 7,9-16,5
$/ra mpu BoCIIPOM3BOJCTBE CO/EPKAHUS TyMyca B MTAXOTHOM TOpH-
30HTe. Hambonee pannoHa bHBIM SIBIISIETCS BHECEHUE HAaBO3a C MH-
HepalbHBIMU yaoOpeHusiMu. [Ipu 3TOM WX JelCTBHE B3aWMHO BO3-
pacraer. OOBSICHIETCS OTO TEM, YTO MPH COBMECTHOM HX BHECCHUH
co3naroTcst Oosiee OIArONPHUATHBIC YCIIOBHS Ul TUTAHUS PACTECHHUIA,
4eM TMpH pa3lielIbHOM. 3a cHeT MUHEpalbHBIX YJI00peHuid obecrnedun-
BACTCs MMTaHUE PACTEHUI B HAYAJILHBIA MEPHO]] BETCTAINH, @ HABO3,
MIOCTEMEHHO Pa3jarasch B IMOYBE, CHAOXKaeT PacTeHHs NMUTATEIbHBI-
MH BEIIECTBAMHU BO BpeMsI MaKCHMaJIbHOH MOTPEOHOCTH B HUX.

Cpennuie 1IeHBI Ha MPUTOTOBIICHUE, JOPAOOTKY W BHECECHHE Op-
TaHWYECKNX YHoOpeHuil (pacCcTOsSHHE TPaHCIOPTUPOBKA HAaBO3a,
KOMIIOCTOB ¥ CalpoIleNsi — 5 KM) B HAcTOSIIEe BPEMs COCTABIIAIOT:
COJIOMHUCTBIN HABO3 110 MPSMOTOYHOHN TexHomoruu — 3,70 $/T; cono-
MUCTBIHA HaBO3 IepeBaouHor TexHonoruu — 4,17 $/1; TopdsiHoit Ha-
BO3 10 MPSIMOTOYHOM TexHomoruu — 4,27 $/1; TopdsHOi HABO3 IO
nepeBaouHoi TexHonoruu — 4,74 $/1; monctuiounsiii momet — 4,85
$/1; monmyxuakuii HaBo3 — 2,28 $/1; wunkuit HaBo3 — 1,37 $/1; Top-
(honaBozHbIil kKommocT (1:3) mo mpsimorounoit TexHomoruu — 4,30
$/1; TopdonaBosubIii komroct (1:3) MO mepeBaNOYHON TEXHOIOTHU —
4,68 $/1; camporens (100b4a u3-moj topha) — 6,24 $/1; canpornens
o3epHbIi — 25,76 $/1; conoma (0e3 ydera JOMOTHUTEIHLHOTO BHECE-
Hust azora) — 0,79 $/t1; cunepar 6000BBIX KymbTyp — 2,42 $/1; cune-
paT KpeCTOIBETHBIX KyIbTyp — 3,86 $/T.

B xo3siicTBax 1eHBI Ha IPUTOTOBJICHNE, JOPaOOTKY M BHECEHUE
OpraHWYecKUX YHOOpEHHI MOT'YT OTJIMYaThCS B 3aBUCHMOCTH CTeTIe-
HY MEXaHHM3allMM KOHKPETHBIX TEXHOJIOIMYECKUX OIepaluii u Kade-
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CTBa OpraHuM4veckux ynaoOpenuid. [lpu TpaHcmopTHpOBKe OpraHHdYe-
CKHX ynoOpeHuil Ha paccTosHue Oonblle 5 KM LEHbl Ha OpraHuye-
CKHE yI0OpEHHS TaK)Ke YBEIUIUBAIOTCSL.

Oprannveckue yaoOpeHus: — 3To, B OCHOBHOM, OTXOJIBI CEIbCKO-
XO3HCTBEHHOTO MPOM3BOICTBA. VM, Kak MpaBuIIo, 3TO MECTHEIE y100-
penust. K HanGonee pacnpocTpaHeHHBIM OPraHUYECKUM Y00 SHUSIM
B pecryOJMKEe OTHOCSTCS TOJCTHUIIOYHBIA M OCCIOJCTHIOYHBIA Ha-
BO3, ITUYHUI TIOMET, canpornenb, Topd, 3eneHoe ynoopeHue, coioma,
a TaKXKe pas3IMyYHble KOMITOCTHI (TOpPOHABO3HKIE, TOPHOIOMETHEIE,
BEPMHKOMIIOCTBI, C HCITOJIb30BAHUEM COJIOMBI, KOCTPBI JIbHA, JTUTHHU-
Ha, PaCTUTENbHBIX, APEBECHBIX U OBITOBBIX OTXOJO0B H T.J.).

Bce Buapl pabot ¢ opraHMYeCKUMHU YIOOPEHUSIMH JIOJIKHEBI OCY-
LIECTBIATHCS COTJIACHO JEMCTBYIOIIEMY 3aKOHOAATENbCTBY 1O OXpa-
HE IPUPOJBI, CAHUTAPHBIM HOPMaM, TPEOOBAHHSIM TEXHUKHU Oe3omac-
HOCTH W TIPaBUJIaM JIMYHOU TUTHEHEI.

IoncTuounsbiii HaBo3. 13 Bcex oOpraHWyeckux yIoOpeHui
TJIaBHOE MECTO MPUHAIISKUT MOACTUIOYHOMY HaBosy. lloxctumou-
HBI HAaBO3 MPENCTABIISIET COOON CMECh TBEPIBIX W KUIKHX BBIJENE-
HUHN KUBOTHBIX, MOJCTHIIKH, OCTaTKOB KopMa. KadecTBo moacTuinod-
HOTO HaBO3a 3aBHUCHUT OT BHJIA KUBOTHBIX, TUIIA KOPMJIEHUS, KO e-
CTBa W BHUJA MOJCTHIIKH, CIIOCO00B XpaHeHus. CpeqHuil cocTaB mo-
CTHJIOYHOI'0 HAaBO3a MPUBEICH B Tabmuiax 6.4.1-6.4.2.

Tabmuma 6.4.1 — Cpengnuii cocTaB MOACTUIIOYHOTO HABO3a

Briasic- Coneprxanue, Kr/T
Yno6penne | Hocts, | OPTAHAIC
% CKoe N |[P,Os| K;O | CaO |[MgO| S
BEILIECTBO
COJIOMHUCTBIN HABO3
KPC 75 210 5012560 ]| 40| 20 (0,6
CBUHBU 70 240 5020|5521 09 |08
OBIIBI 65 300 8025|6521 1,8 |15
JIOIIa I 70 220 6,0 30 (65| 21| 14 |07
CMeEIIaHHbII 75 220 50(25]160(35]| 1,2 |1,0
TopdsHOM HaBO3
KPC 75 220 6,0 20| 50| 45| 10| 05
JIOLIAIA 70 230 80 (25| 55 (44| 12| 04

86



Ta6mma 6.4.2 — CpenHee conepaHue MUKPOAJIEMEHTOB B TTOJICTHIIOYHOM
HaBo3e, I/T (BIAXKHOCTh HaBo3a 75%)

Mn Zn Cu B Mo Co
KPC 1125 38,3 8,4 3,8 0,2 0,3
CauHoit 1026 68,7 12,7 3,1 0,2 0,3
Konckuit 91,5 36,0 6,2 3,1 0,2 0,3

B kauectBe MMOACTUIIKH HUCIIOJIB3YETCA COJIoOMa 3€PHOBLIX KYJIb-
Typ, Topp (PCT BCCP S33-85), omwmiku, nuctoBoit omaj (Tad.
6.4.3). OnHa BecoBast YaCTh COJIOMBI TOTJIOMIAET 3 9acTU BOJIBI, BEp-
xoBoro Topda — 10-15 gacrel, onmmiiok — 4-4,5 gactu. BaxxHbIM 110-
Ka3aTClIEM XapaKTCPHUCTHUKKU HABO3a SABJIACTCA OTHOIICHHUE B HEM YyTI-
nepona k obmemy azory (C:N). OntumanbHbiM oTHOIIeHHeM C:N
cunurtaercs He Oosee 20-30:1. Uem yxxe orHomrenue C:N, Tem Bbiiie
€ro ya00pHTeNnbHbIe CBOWCTBA (IOCTYITHOCTh a30Ta JJIsl PACTEHUH) U
Haoboport. [Ipu mmpokom coorHomenun C:N (=40), koropoe ObiBa-
€T y MOJICTUIIOYHOT0 HaBo3a ¢ MpeodiaJlaHueM COJIOMBI, B IIpolecce
€ro pas3liokKeHUs B TIOYBE MHUKPOOPTaHU3MaMHU HCIIONB3YeTCsS TOUYTH
BECh a30T M PACTEHHsI MOTYT UCIIBITHIBATH a30THOE TOJIOJIAHKE, YTO
CHIJKAET UX YPOKAUHOCTb.

Tabmuna 6.4.3 — CpeaHUl XMMHYCSCKHIA COCTAB MOACTHIIKU, KI/T

Bun nopcrunku | BrnakHocts, %|  A3or Dochop Kannit
ConoMa 3epHOBBIX 16,0 4.0 15 10,0
KYJIBTYP
Topd BepxoBoii 60,0 4.0 0,4 0,3
Topd nepexonnbIii 60,0 6,5 0,6 0,5
Topd HU3UHHBIH 60,0 10,0 1,2 0,7
Onwiku 25,0 2,0 3,0 7,0
JIucroBoii onazx 14,0 10,0 25 3,0

Ilo crenenu pas3noxeHUs pa3iInvaroT 4 BUAa HABO3a, IPUTOTOB-
JICHHOI'0 HA COJIOMEHHOW IOJCTHJIKE: CBEXKHIl, MONyIepenpeBIIni,
NepenpeBIIni U EPErHoM.

B csedicem, crabopaznoscusuwemces Hagoze conoma MOYTH TOITHO-
CTBIO COXpaHSET CBOW I[BET W MPOYHOCTH. [Ipy mpombIBaHMK BOIOH
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TAKOTO HaBO3a PACTBOP MOJy4aeTcs MYTHBIM M OKpAIICHHBIM B
KpPacHOBATO-XKEIThIH WM 3eleHOoBaThlii 1BeT. CBEeXUH MOACTHIIOU-
HBI HABO3 MCIOJIB30BATh HE PEKOMEHYETCsI, T.K. IPU €ro BHECEHUH
BO3MOXKHO 3aCOpEHHE TOJIel ceMEeHaMH COpPHBIX PACTEHHI, 3apake-
HUE OOJNE3HETBOPHBIMU OAaKTEpUsSMH, 3arps3HEHHE OKPYKarolen
cpenbl. B nonynepenpeswiem nagosze comoma mpuoOpeTaeT TEMHO-
KOPUYHEBBIN LIBET, TEPSIET IPOYHOCTH U JIETKO pa3pbiBacTca. BoaHblii
HACTOW TaKOro HaBO3a YEpHOro IBeTa, ryctou. Ilo cpaBHeHUIO CO
CBEXUM, MOdymepenpeBmuii HaBo3 Tepser 20-30% mnepBoHaYaTBHON
Maccel. B nepenpesuiem nasose conoma mouTH MOITHOCTHIO pasjiara-
ercsi, B HEM Helb3s OOHApyXHUTh OTJebHBIE coloMuHBbL. [Ipencras-
JIeT co0O0M YEepHYH Maxyllyrocs Maccy. I1o cpaBHEHHIO CO CBEXKUM
HaBO30M OH TepsieT okoio 50% mepBOHAYATBLHOM MacChl U CyXOTO
OpraHMYecKoro BellecTBa. BoaHbIM pacTBOp NEpEenpeBIIEro HaBo3a
OecuBeTHBIN. [lepecroti (cbiney) — TO OTHOPOIHAS, PHIXJIAsi, TEMHO-
ro npera mMacca. [lepernoit repser no 70% mnepBoHAYATHLHON MACCHI.

Jnst XxpaHeHHs TIOACTHIOYHOTO HABO3a HCIIONB3YIOT TOPSYHH,
XOJIOMHBIN U TOpsSYENpecOBaHHbIN criocoObl. [Ipu copsuem, Wi poix-
JIoM, XpaHEHWW HaBO3 YKIAABIBAIOT B Y3KHeE, HE mHUpe 3 M, mradens
0e3 yrmmotHenus. Ilpu xonro00rom, unm niomuom, cnocode XpaHSHHS
HaBO3 CKJIAJUPYIOT B IMTAabETh MMPUHON OKOJIO 5-6 M M BBICOTOH
oKoJI0 1 M, cpasy ke yTpaMOOBEIBas; Jajee HACTHIIAIOT HOBBIC CIIOW
HABO3a TOKa BBICOTA YILUIOTHEHHOrO ITabens He OCTUTHET 2,5-3 M;
3aTeM ITadeNnph HaKphIBAIOT pe3aHoi cooMoi miu Topdom. Ipu co-
PpAUenpecco8anHOM, AU PbIXIONIOMHOM, CIIOCO0E XpaHEHHs] HaBO3
BHavase yKJIaapIBaroT peixio ciosmu 80-100 cm u mocie moBbIme-
HUA Temrepatypsl B cinoe g0 60-70°C (aa 3-5 AeHb) CHIBHO YILIOT-
HAIOT; MTa0e’h Mociie YIUIOTHEHUS HAaKPHIBAIOT COMIOMOM WU TOP-
bhom.

Paznoxxenne HaBO3a TP XOJOMHOM CIIOCO0€ XpaHEHUS IMPOMC-
XOAWT B aHA’POOHBIX YCIOBHSAX (32 HMCKIIOYEHHEM IOBEPXHOCTH
mraberns), MpH ATOM COXPaHAETCs TOCTOSIHHOE YBIaKHEHHe. Temre-
patypa B mTalene 3uMoi He moxHumaercs Boime 20-25°C, nerom —
30-35°C. XonmoHbli Criocod XpaHeHus! PACCUMTaH Ha IIPUTOTOBJIEHUE
TIOJTyTIEpETIPEBIIEro HaB03a, KOTOPhIM B 3UMHHI Teproj odpa3yercs
yepe3 3-4 Mmecsana mocie 3akiaaku mrabens. llepenpeBmuii HaBo3
IIPY TAKOM XPaHEHUH TOIydaeTcs uepe3 7-8 MecsIeB.
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lopstumii 1 ropsuenpeccoBaHHbBIN COCOOBI XpaHEHUs, IpU KO-
TOPBIX HaBO3 pasorpeBaercs 10 70°C, mpuMeHSIOT Ipu oOHapyKe-
HUU BO3OYIHTENEH KeTyAOuHO-KUIIEYHBIX 3a0071eBaHui U HEoOXo-
JMMOCTH OMOTEepMHYECKOro o0e33apakMBaHusi HaBo3a. [ opsaenpec-
COBaHHBIN CMOCOO XpaHEHHs MPUMEHSETCS TAKXKe IJIs1 YHUUTOXKCHHUSI
CeMsIH COPHSKOB U MPH HEOOXOJUMOCTH YCKOPHUTH Pa3lioKeHUE Ha-
BO3a, COJEpIKAIIEro OOJIBIIOE KOIMYECTBO COIOMEHHON HIIH TOpQsi-
HOW moAcTUiIKU. [Ipu ropsyenpeccoBaHHOM Croco0e XpaHEHHUs I0-
JyTIepenpeBIii HaBo3 obpasyercst depe3 1,5-2 Mecsia, mepemnpe-
BINHI — Yepe3 4-5 Mecs1ieB Toclie 3aKIa K| MTa0eds.

YnoOpeHue Jydiiero KadectBa MOJNYYalOT NPU XPaHEHUH XO-
JIOZHBIM CITOCOOOM, TIPU KOTOPOM MEHBIIIE TOTEpH a30Ta U OpraHu-
YEeCKOro BeIecTBa, OOJNbIIEC HAKAIUIMBAETCS U COXPaHSIETCS aMMO-
HuHOrO azora. [Ipu ropsyem cocode xpaHeHHs U3 HaBO3a C CONO-
MEHHOW TOJCTUIIKOM B cpemHeM Tepsiercs 32,6% OpraHmdecKoro
BemecTBa u 31,4% azora, mpu ropsraenpeccopanaoM — 24,6 u 21,6%,
npu xonoxHoMm — 12,2 u 10,7%. U3 HaBo3a ¢ TOpGhsAHOM HOACTUIKOM
MOTEepPH OPTAaHWYECKOTO BEIECTBA U a30Ta MPH TOpAYeM CIocode co-
crasisttot 40,0 u 25,3%, ropstuenpeccoBanaoM — 32,9 u 17,0%, xo-
nmogaoM — 7,0 m 1,0%.

Camplii JIyqImuii HaBO3 IOJIyYaeTCs TPHU CONEP’KaHMHM CKOTa Ha
TTyOOKOW TIONICTHIIKE. B Havae CTOWIOBOro Ieproia B TIOMEIICHHE
3aBO3SAT M PACCTHUIIAIOT TOHKUM CJI0eM TOP(OKPOIIKY K COoMY (B
cpenaem 300 kr Ha ogHY KOpoBY). Uepes 10 mgHelt 100aBISIOT HOBBIH
CIIOM TOP(OKPOIIKHA WM COJIOMBI. AHaJOTMYHO HABO3 TOTOBST Ha
BBITYJIBHBIX TUIOMIAKAX W MOJIEBBIX 3arOHaxX. Y OMpaloT ero onH-1Ba
pasa B rof ¥ yKJIaJbpIBAIOT Ha TUIOMIAKE ¥ (pepMBI B THIIOBBIX HABO-
30XpaHWIHIAX WK B TI0JI€ B YIUIOTHeHHbIe mTabens. [lTabens ne-
naroT mmprHON 4 M u Oonee u BoicoTor 1,5-2,0 M. Mx pasmemaror
TaK, 9YTOObI MPU BHECEHWH HABO3a XOIIOCTHIE MTPOE3/IHI HaBO30pa3opa-
chIBaTenell ObUTM MUHUMAaJIbHBIMU. B 3MMHWI meprof KaXkKIbIi IIITa-
Oenb yKITaIpIBalOT He OOoMNbIIe 4eM 3a 1-2 JAHS U YKPBIBAIOT CIOEM
Topda WM pe3aHoi COIOMEI (110 25 cM).

KommuectBo HaBO3a, XpaHsmierocs B mradene, MOXKHO OIpese-
JUTh, 3Hasi 00beM mTadens (MpoU3BeCHUE AIUHBI, IUPUHBI U BEI-
cotsl B M°). 1 M° cBexkero HaBo3a Becut 400 kr, yriotHenHoro — 700,
nonynepenpesiero — 800, cunpHO pasnoxusiierocs — 900 kr.
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Hapo3nas xwmxka. B nporiecce XpaHeHHsSI W Pa3iOXKCHHS IOJ-
CTUJIOYHOT'O0 HAaBO3a U3 HETO BBIACISCTCS HABO3HAS HCUMNHCA, KOTOPYIO
HEO00XOAMMO coOHMpaTh B KikecOOpHUKH. OO0OBbEM KHKECOOpPHHKA
cocrasiser 1,3 M° Ha kaxasie 100 T HaBo3a. BMecTHMOCTH €ro
JIOJDKHA OBITH HE MeHee 3-4 M°. HaBosHas Kmka KIDKECOOPHUKOB
MpH CKOTHBIX JBopax coxepxkut 0,1% aszora, 0,03% dochopa u
0,28% xamusi; )KMKeCOOPHUKOB TPU HABO30XPAHMIIMIIAX — COOTBET-
ctBerHo 0,26%, 0,06% u 0,58%. Takum 00pa3oMm, HaBO3HAs JKHXKa
MPEUMYIIIECTBEHHO a30THO-KanuiitHOe yaoOpeHue. CoOpaHHYIO Ha-
BO3HYIO JKMXY UCHOJIB3YIOT B IEPBYIO OYePEIb Ui PUTOTOBJICHUS
KOMITOCTOB, @ TaKK€ HENOCPEACTBEHHO Ha yI0oOpeHHe B OCHOBHOE
BHECEHUE MITH TTOJIKOPMKY.

BecnogcTmiiounblid HaBo3. becnoncTUIIOUHBINA HABO3 IPENCTaB-
JiseT co00i CMeCh KHUAKHX M TBEPIBIX IKCKPEMEHTOB YKHUBOTHBIX C
MpUMeCAIMH BOABI M KopMma. B oOmiell CTpyKType OpraHMYecKHX
ynoopenuit B PeciyOnuke benapych OecrioacTuaiouHbli HABO3 3aHH-
Maet Oonee 40%. OOpa3yercss 0eCHOJCTHIIOUHBIH HABO3 HA YKHBOT-
HOBOJUECKUX (hepMax M KOMIUIEKCaX, TJe TEXHOJOTHEel He mpeny-
CMOTpPEHO HCIIOIb30BaHNE TIOJCTHUIIKH.

becnoacTwiiouHslii HABO3 B 3aBUCUMOCTHM OT COOTHOLLIEHUS
JKUAKON U TBEpAOH (pakiuii moApas3aeisaioT Ha MONyKuakui (0onee
8% cyxoro Bemectsa), xunkuii (3-8% cyxoro BemiecTBa) U HaBO3-
HbIe cTOKU (MeHee 3% CyXoro BemIecTBa).

ConeprxaHure 3JIEMEHTOB MTUTaHUS B OECIIOJCTHIIOYHOM HaBO3€ B
3aBHUCHMOCTH OT TEXHOJOTHUHU COMEP)KAHUS KXUBOTHBIX W YHAJeHUS
HaBoO3a KOJIeOJIeTCs B OYECHb IMUPOKHX Ipenenax W JOJHKHO 00s3a-
TENBHO ONPENENAThCA B arpoXUMHUYecKuX Jabopatopusx. CpemHuit
cocTaB OeCIoJICTHIIOYHOTO HaBO3a IIPUBEJEH B Ta0I. 6.4.4.

XpaHAT OECHOICTHIOUHBI HABO3 B HABO3OXPAHIIIUIIAX IPH
(hepMax wM B TONEBBIX ycioBmsX. HaBo3oxpaHwnmina npu ¢epmax
cTposT Ha pacctosHun He MmeHee 300 M OT >KMBOTHOBOIYECKOIO
KomIuiekca. lloneBble HAaBO30XPaHUIHINA OTKPHITOrO KOTIOBAHHOTO
TUTIA pa3MEIIalTCsA Ha yA0OpseMbIX moisix. Ha omHy ycimoBHYIO TO-
JIOBY TIpH 6-MECSYHOM XpaHEHHH OeCHOJCTHIIOUHOr0 HaBo3a (TpH
cimaboM pa30aBIIEHUH €ro BOOH) TpedyeTcs XpaHWIHUINE 00heMOM
12 M. HaBO30XpaHM/IMINA JOMKHBI MMETh XOPOIIYIO THIPOHM30Is-
[IMI0, WHAYe OHM OyyT SBISATHCS OYaraMH 3arps3HEHHs TPYHTOBBIX
BOJl 1 BOZIOEMOB.
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Tabnura 6.4.4 — Cpeauii cOCTaB OECIIOACTUIIOMHOTO HABO3a

Conepxanue, Kr/T

Bnax-
Vno6penne | mocts, | 0P A

% YecKoe N |P,O0s| K,O | CaO | Mg S

BEIIECTBO

IMonyxunkuii
HaBO3
KPC 90 125 35|115]140|13|09]0,3
CBUHEH 90 115 4525130191004
JKunkunii HaBo3
KPC 95 40 2010|2505 |04 0,1
CBUHEH 95 40 25109|18|06|02]0,1
HaBo3Hble cTOKH
KPC 98 18 0,704 ]| 0,7 - - -
CBUHEH 98 18 08| 05|04 - - -

becnioacTwiiouHblil HABO3 MPU XPaHEHUHU PACCIAUBAETCS HAa TPU
CJIOSI: BEPXHHH — TUIOTHBIN MJIaBatomui (BIaxHOCTh 78-84%), HIK-
HUN — 0caZioK (BiIakHOCTh 84-88%), cpemHuii — skxuakuil (BIa>KHOCTh
88-94%). Urtobbl obOecreynTh OJHOPOAHOCTh HABO3HOH MacChl, B
XpaHWIHIIE JODKHO OBITh YCTPOMCTBO IS ee repementnBanus. [1e-
pemMermuBaHne (roMOreHu3arus1) O0eCIoICTHIOYHOTO HaBO3a IPOBO-
IUTCA He pexe | pasa B HEHENI0, a B MIEPHOJ BHECEHUS — HECKOIBKO
pa3 B gaenpb no 40-70 mun. [lomyxunkuii 6ecrioNCTHIIOUHBIA HABO3
WCIONB3YIOT TIABHBIM 00pa3oM ISl MPHUTOTOBJIEHUS KOMIIOCTOB C
TOp(hOM, COIOMO¥, JIMTHAHOM, PACTHTEINbHBIMH, IPEBECHBIMUA U OBI-
TOBBIMU OTXOMaMU. JKUIKHWIA HaBO3 MPUMEHSIOT B OCHOBHOE BHECE-
HUE, B TOM YHCIIe€ COBMECTHO C COJIOMOM, 1 B TTOIKOpMKH. HaBo3HbBIE
CTOKH, copepxkamue Oonee 97% Bnarm M HeOONBLIOE KOIUYECTBO
JJIEMEHTOB MHUTAHUS, IEIecO00pa3HO HCIOIB30BaTh LISl YAOOpH-
TENbHBIX TONMUBOB. KOHIIEHTpaIus a30Ta B HABO3HBIX CTOKAX MPH HX
BHECEHHH Ha MTOCEBHI OONBIINHCTBA CETFCKOX03SHCTBEHHBIX KYIBTYP
He 1oipkHa rpeBbimaTh 1000 mr/im.

Ha >kMBOTHOBOTYECKHMX KOMILJIEKCAX KUIKANA HAaBO3 MOXET pas3-
JENATHCS Ha TBEPAYIO U XKUAKYI0 (hpakiuu. TBepnas dpakius, KoTo-
past 1Mo yIoOpHUTENbHBIM CBOMCTBaM OJIM3Ka K TOACTUIIOYHOMY HaBO-
3y, WCIONB3YeTCs IS TPUTOTOBJIICHUS KOMITOCTOB WIIM JUISL HETO-
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CPEACTBEHHOTO0 BHECEHMS MO KYJIbTYphl OOBIYHOW TEXHUKOW, MpH-
MEHSAEeMON MjIsl MOJCTUIOYHOTO HaBO3a HIIM KOMIIOCTOB. JKHAKYIO
(pakuuio NPUMEHSIOT Ha yIoOpeHHe JOKIECBaHHEM MU C TIOMOLIBIO
UCTepH-pazOpackiBaTenell. PekoMeHyemast 103a )KUIKOH (PpaKkIuu
HaBo3a — 100 m°/ra 3a omun momuB. PasieneHne GeCIOACTHIONHOrO
HaBO3a Ha (I)paK]_[I/II/I MOKET OBITH MEXAHUYECKUM HJIN MMpOXOaUTh €C-
TECTBEHHBIM ITyTEM (B OTCTOMHHKAX).

rrnunii momet. [Ituumii moMeT — OBICTPOACHCTBYIOIIECE Opra-
HUYECKOE yIOOpeHHe C BBICOKHM COJICpYKAHHEM MUTATEbHBIX Be-
IIeCTB. B 3aBHCHMOCTH OT TEXHOJOTHU BbIpaliuBaHUs IITULBI TIOMET
MOXKET OBITh MOJCTHJIOYHBIM W OECHOACTUIOYHBIM. B cpemHem 3a
rojl OT KaKJIOW KypHIIbl HakaruBaercs 6 kr, yrku — 8, rycs — 10,
MH/II0Ka — 8 KT rioMerTa.

CocraB 1oMeTa 3aBHCHUT OT BUa U BO3pacCTa ITUIlBI, TUIIa KOPM-
JIeHUS U conepkanus (Tadm. 6.4.5).

B BonmopacTBopuMBIX coenmHeHmsx Haxoxutcs 50% azora, co-
neprkanierocst B momere, 4% dochopa u 60% kanus. Kpome makpo-
OJIEMEHTOB, B COCTaB ITHUYBETO ITOMETa BXOAAT MUKPOIJIEMEHTHI. B
100 r cyxoro BemecTBa comepkutcs 15-38 mr mapranmna, 12-39 mr
muHKa, 1,0-1,3 mr kobaneTa, 0,5 Mr meau, 367-900 mr xeresa.

ChIpoii momer o0JiagaeT HeOIaronpUsATHEIMUA CBOMCTBAMH: HMe-
eT CHJIBbHBIN HEMPHATHBIA 3amax, COAEPKHUT OONBIIOE KOMTUIECTBO
CeMSIH COPHSKOB, STUI] M INYMHOK TeIbMIHTOB M HACEKOMBIX, MHOX €-
CTBO MHKPOOPTaHH3MOB, CpeIr KOTOPHIX HEPEAKH BO3OYIUTENH
OITacHBIX 3a0ojyieBaHUU. [Ipu TOpsiaeM XpaHEHWH TTOMETa 33 TPH Me-
csIa TepsieTcs MOJOBMHA a30Ta, OoibInas JacTe ¢dochopa 1 Kajmws.
[losToMy moOMer Jrydie XpaHUTh XOJIOMHBIM (TTOTHBIM) CIIOCOOOM C
nob6asnenuem 1o 40% cyxoro topda, 1,5-2% xnopucroro xanus u 7-
10% cynepdocdara nmu pochorumca.

[Ipu xeToyHOM comep KaHUH Kyp-HECYIeK Ty4YIIni CIocod co-
XpaHEHUs JIEMEHTOB IMHUTAaHUS B TIOMETE — €r0 TepPMUYecKas CYIIKa
npu Ttemiepatype 600-800°C mo BnaxkHoctu 17%. Cyxoit momer
TPaHyIUPYIOT, TPAHYIIBI UMEIOT TOYTH CheprudecKyro Gopmy (Kyro-
rpaH): kynorpad Ne 1 — 0,4-1,0 mm; kynmorpan Ne 2 — 1,0-2,0 mm; Ky-
norpad Ne 3 —2,0-2,6 mm.

KomnocTupoBanue momera ¢ HU3WHHBIM U BEPXOBBIM TOP(HOM
MpU XpaHEHUH TOP(OIOMETHBIX KOMIIOCTOB He Oonee 6 MecsiieB
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TAKXXEC MO3BOJIACT YMCHBIIWTL HNOTCPU OPraHUYCCKOro BCIICCTBA U
QJICMCHTOB ITUTAaHM .

Tabnuia 6.4.5 — CpenHuii cocTaB pa3jMYHBIX BUIOB NTHYBEIO I10-
Mera

Conepxanue, Kr/T

Brax- | OPTa-
Vnobpenne | Hocth, | HAICT | N
% CKOe o6 P,0s | KO | CaO [MgO| S
Belle- ’
CTBO
IITnauii momer
KypbI 55 350 160 150 8,0 | 240 | 7,0 | 4,0
YTKH 70 250 7090160 (110 2,0 | 3,0
rycu 75 230 50 (50190 (801 201 90
WHJIIOKU 75 230 706,050 (501201 30
CMeEIIaHHbII 60 320 150 140 7,0 | 170 | 5,0 | 3,0
Hoxermrouneti | 4 | 450 | 200 | 165 | 8,5 | 180 | 6,0 | 35
oMer
Trwawit mover g5 | 109 | 99 [ 90 | 30| 90 | 40 | 2,0
MOy KUIKHiA

IITnumii momer

. 95 40 301 25|10 (40| 12|07
KUAKUH

CTOKH NITHYLETO

98 18 12 (20| 06|18 |05 03
oMeTa

Cyxoii nTa4mii

14 800 | 41,0390 200|450 140 | 100
HoMeT

Komnoctsl. LleHHBIME OpraHMYeCKUMHU yIO0OpEHUSIMU SBIISLIOTCS
KOMITIOCTBI, AJIsl IPUTOTOBJIEHUSI KOTOPBIX HCIIONB3YIOT HAaBO3, NTH-
YU TIOMET, TOpd, CONOMY, JIMTHWUH, PAaCTUTEIbHbIEC, NPEBECHBIE U
OBITOBBIE OPraHUYECKUE OTXOABI, OCAIKH CTOYHBIX BoA. B kommocT-
HYIO CMECh MOTYT J0OaBISTHCS U MUHEPAIbHBIE KOMIIOHEHTHI.

BbicokokauecTBEHHBIH KOMIIOCT MPEACTaBIAET cOO0H OJHOPOA-
HYI0, TEMHYIO, PAacChITYaTyl0 Maccy BJIaKHOCTBbIO He Oonee 75% c
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peakiueii, O1IM3K0i K HEUTPAIBLHOW, U COACPKAHUEM SJIEMEHTOB TIH-
TaHUs B JAOCTYIMHBIX IJsl pacTeHuil coequHenusx. [Ipu mpurorosie-
HUU KOMIIOCTOB B pe3yJibTaTe OMOTEPMHUYECKUX MPOIECCOB MOoruda-
IOT MaTOr€HHBIC MUKPOOPTAaHU3MBI U TEPSIOT JKU3HECIIOCOOHOCTH Ce-
MEHa COPHBIX PacTeHHii, a caMo yaoOpeHue CTaHOBHUTCS OoJiee KOH-
HEHTPUPOBAHHBIM U 6I/IOJIOFI/I‘-ICCKI/I AKTHUBHBIM.

KoMItocT roToBST 04aroBbIM, IOCIOHHBIM, ILIOIIAAOYHBIM, Ile-
XOBbBIM M JPYI'UMH CHOCO63MI/I BO3JI€ KUBOTHOBOAYCCKHUX ITOMCIIIC-
HUN Ha CIIEUAJIbHO BBIJETIEHHBIX (CTAllMOHAPHBIX WM BPEMEHHBIX )
TUTOMIAIKAX MITH HEMTOCPEIACTBEHHO HA KPAro TOJI.

Mecto A KOMIOCTUPOBAHUS CIIEAYeT BBIOMpPATh HCXOIS W3
HAaMMEHBIINX 3aTpaT Ha MOrPYy3Ky U MEPEBO3KY UCIIOIB3YEMBIX KOM-
TIOHEHTOB M MPUTOTOBJICHHOTO KOMIIOCTAa HA TOJIS, a TAKXXE B COOT-
BETCTBUHU C )IGfICTBy}OHIPIM 3aKOHOAATCIbCTBOM I10 OXpPAaHE IIPUPOIbI,
CaHUTapHBIMU HOPMaMH, TpCGOBaHI/IHMI/I TEXHUKH O€30ITaCHOCTH H
IpaBUIaMU JIMYHOM TMT'UEHEI.

Kunkuil HaBO3 WM HABO3HYIO JKMXKY JJII KOMIIOCTUPOBAHMS
JIy4Ille UCIOJIb30BaTh CBSKMMHU. B TakOM COCTOSIHMM OHU HauOoJiee
OoraTtbl NMHUTATENBHBIMH BellecTBaMH W MuKpodopoii. Ilepemnpe-
BIIUH ¥ TIEpEMEP3ITHI HABO3 MAJIONIPUTOICH M3-32 HU3KOH OMOJIOTH-
YeCKOW aKTUBHOCTH.

Jiia momydeHnss BRICOKOKaueCTBEHHOTO KOMITOCTa HEOOXOIUMO
BBITIONHATh TPEOOBAaHUS TEXHOJOTWH MPUTOTOBIEHHUS W YIPABISATH
MPOIECCaMt, MPOTEKAIOMIMMHA B KOMITOCTHBIX INTAa0ENsIX: TeMIepa-
TYpOM, BIaXXHOCTBIO, a’pariieid, KNCIOTHOCThIO cpenbl u T.ja. Cyne-
CTBYET CBS3b MEXIy BIaXKHOCTBIO, TEMIIEPATYpPOH, TOCTYIIOM BO3/Y-
Xa ¥ pa3MepoM ITaders.

Pazmep mTabenst 3aBUCUT OT CIIOCOOHOCTH K PA3TIOKEHUIO KOM-
MIOCTHPYEMOT'0 MaTepualla W €ro PBIXJIOCTH. [[nmHa MOXeT OBITh
MIPOM3BONILHOW, HO HE MeHee 6-8 M, BbIcoTa — 2,5-3,0 M, mupUHA 10
ocHOBaHHIO — 4-6 M. [Ipr ManbIx pazMepax mrademns TepseTcss MHOTO
aMMHaKa, HeZOCTaTOYHA TeMIlepaTypa KOMIIOCTHOM Macchl, MPOoIec-
CBI PA3JIOKEHUSI OPTaHUYECKOTO BEIIECTBA 3aTOPMOXKEHBI, MOOWIIH-
3amys a30Ta MPOTeKaeT MeIUIeHHO. bombinas BeicoTa mTadens Takxke
HeXemaTelbHa, T.K. 9TO MOXET MPUBECTH K MEPEYIUIOTHEHUIO KOM-
IocTa M CAEP>KUBAHUIO MPOILECCOB HUTPU(UKALINU, KOTOPBIE dHEp-
TUYHEE MPOTEKAIOT MPH JOCTATOYHOM JIOCTYIIE BO3TyXa.
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HeobOxoanmas asparusi B KOMIIOCTUPYEMOH Macce JOCTHraeTcst
ec BOpOILIEHHEM BO BpeMs co3peBaHusa. lIpm 3TOM mOHMKaercs
BJIQXKHOCTh KOMIIOCTA, €CJIM OHA MPEBBINIACT ONTHMANbHYI. Ecim
yBIIQ)KHEHHE KOMITOCTUPYEMON MacChl HEIOCTATOYHO, e¢ HeoOXOoau-
MO IIOJIMBATh HABO3HOMU KMKEU UM BOJOH.

HpI/I ONTUMAJIBHBIX YCIOBHAX ajspallviid W YBJIAXKHCHUA 1101
BIIMSIHHEM MHKPOOMOJIOTMYECKUX MPOIIECCOB TEMIIEpaTypa B KOMIIO-
cte noBeImaercsa g0 60-70°C. Ipu Takoi TemmepaTtype cemeHa cop-
HBIX PacTEHHH TEPSIOT BCXOXKECTh, NMOTHOAIOT SHIIa TEIbMUHTOB H
npyrue OOJEe3HETBOPHBIE Havala, cojJepiKaliuecs B CBEKEM HaBO3e,
HABO3HOW JKMKE W MTHUYbEM IOMETE, a MPOIECCH HAKOIUICHUS JIeT-
KOMMOJABMI)XHBIX NUTATCIBHBIX BCIICCTB IMPOTCKAIOT HaI/IGOHee OHEP-
ruyHo. [Iporecc KOMIMOCTHPOBaHUS MET OoJiee aKTUBHO MPU TIOJO-
KUTEILHOU TeMIIEpaType OKPYKaroIero Bo3ayxa.

Topgornagosnvle KomMnocmel TOMYYAIOT MIEpeMEITUBaHeM Topda
C HaBO30M B Pa3JIMYHOM COOTHOIIECHWH B 3aBUCHMOCTH OT BIIQXKHO-
ctu Topda u HaBo3a (Tabm. 6.4.6).

OKOHOMUYECKH IIeJIeCO00pa3HbIM SIBISIETCA PHUTOTOBIIEHUE
TOopOHABO3HOT'O KOMIIOCTa B COOTHomeHUH 1:3, Korma Ha 1 9acTh
topda (TOCT Pb CTE 832-2001) mpuxonutcs 3 9acTu OECIIOACTH-
JIOYHOT'O HAaBO3a.

Tabmrma 6.4.6 — CpemHee cooTHOIIeHHe Topda M OSCIIOACTIIIOUHOTO
HaB03a IS IPUTOTOBIICHHS TOP(HOHABO3HBIX KOMITOCTOB (TI0 Macce)

Braxxxocts BraskHOCT BiasxHocThs HaBo3a, %
KOMITIOCTa
% | Topda% 80 85 | 8 | 9 | 92
50 0,50:1 0,751 | 0,90:1 (1,00:1| 1,10:1
70 55 0,70:1 | 1,00:1( 1,201 {1,30:1| 1,50:1
60 1,00:1 [ 1,50:1 | 1,801 |2,00:1| 2201
50 0,20:1 | 0,40:1( 050:1 [ 0,60:1| 0,70:1
75 55 0251 |050:1| 0651 |0751| 0851
60 0,301 | 0,70:1] 090:1 |1,00:1| 1,10:1
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Cpennuii coctaB TOp()OHABO3HBIX U JAPYTHMX BUJOB KOMIIOCTOB
npuBeNeH B Tabi. 6.4.7. bonee TOUHO Ka4eCTBO KOMITOCTOB MEPe]T UX
MPUMEHEHUEM JIOJDKHO OBITh MPOBEPEHO arpOXUMHUYECKOMN CITyKOOM
(KHUCIOTHOCTB, BIAYXKHOCTh, COACPKAHUE OCHOBHBIX JJIEMEHTOB MUTA-

HUS U T.1.).

Tabmuua 6.4.7 - Cpequuii coctaB pa3IMYHBIX KOMIIOCTOB

Coneprxanue, Kr/T

opra-

Bnax- | guye-

KoMmmoctsl HOCTB,
% |perme. 06’\'m P0s | K;O | CaO |MgO| SO,
CTBO

Topdonaro3usiii 1:1 70 220 50 16| 40| 35| 06|03
Topdonarosusiii 1:2 70 2201 55| 1845|140 08| 04
Topdonarosusrii 1:3 70 2201 6,0 | 20 [ 50| 45| 10| 05
Topdoxikeblit 75 2000 50 1030|130 051 0,3
Topdoromernsiii 1:1 70 250( 100 80| 3,090 30| 15
TopdoromerHsiii 1:2 70 250|125 100 4,0 | 100 4,0 | 2,0
Topdodekanbhbiit 70 2401 65|30 (40| 35| 06 | 0,3
Ig""m“"}‘a”a?“ 72 | 200 47| 20| 73|40 08|03
€CIIOICTHIIOYHBIN
JIMTHUHOHABO3HBIN C
JIOJIOMUTOBOW MYKOM 60 220( 531 2868|701 35| 100
11
JIMTHUHOHABO3HBIN C
HU3BECTKOBBIM MOJIO- 62 220 6,2 | 24 | 80 | 100| 2,5 | 120
koM 1:1
JlI,PfH“HOHOMeTH"M 55 | 240| 54| 54| 24|90/ 35 |125
Cwemanmstii (00p- | 70 | 200| 50 | 2,0 | 45 | 40 | 0,8 | 0.4
HBIN)
Kommoct ¢ ObITOBBI-
MU oTXOoxamu u ocan-| 70 2001 60| 20| 15 (30| 1,0 3,0
KOM CTOYHBIX BOJ
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Topghoorcudicegvie kKomnocmsl TOTOBSIT HAa OCHOBE Topda U Ha-
BO3HOI kmku. Ha kaxkayro ToHHY Topda, yI0KEHHOTO B BUIE KOPHI-
Ta, BHOCAT 10 3 T HaBO3HOH xwxku. Korma Topd mormotur xmxy,
Maccy crpedaroT OyJb103epOM B OYPTHI U YILIOTHSIOT.

[Tpu npuroToBnennn TopdodeKarbHBIX KOMIIOCTOB Ha 1 T TOp-
¢da mobGasmsitor 0,5 T ¢ekanmii. Temneparypa B KOMIIOCTHPYEMOH
Macce TopdodekaaTbHOro KOMIIOCTa TOJHKHA TOAHIThCS 10 60°C s
YHHUYTOXEHMsI MMAaTOreHHONM MuKpoduiopsl. [losTomy TOopdodekansb-
HBI KOMIIOCT YIJIOTHAIOT B OypTax TONBKO MOCie HEOOXOAUMOTO
pasorpeBanus. Jlydmie BHOCHTH TOpQoOQeKanbHble KOMIIOCTHI Ha
BTOPO# T'oJ] Mocie 3aKIaJKi; He PEKOMEHJYeTCcs UX HCIONb30BaTh
OJ] OBOIIHBIE KYJIbTYPHI.

Topgonomemnvie Komnocmsl TOTOBIT Ha mrTuiedaOpuke HIH
HETIOCPEICTBEHHO B X03scTBE B cooTHOomeHun 1:1 nmm 1:2. B kade-
CTBE JIOTMIOJTHUTEIbHBIX KOMITIOHEHTOB MOTYT HUCIIOJIb30BATHCS OMUIIKH
(3 wacT; momera M 2 YacTH ONWJIOK) M ApeBecHas kopa (1,5 wactu
Kopbl Ha 1 yacTh momera). J{i1st yCKOpEHUs pa3inoKeHus] KOMIIOCTOB C
WCTIOJI30BAHUEM OIMIIOK U JIPEBECHOW KOPHI B HHUX JO0ABISIOT Ha-
BO3HYIO JKIDKY WUTH a30THOE yaoOpeHue (2 KT MOYEBUHBI Ha 1 11 KOM-
MTOCTHPYEMOU Macchl). KoMmocT co3peBaer oT Tpex MECSIEB 10 TBYX
JIET B 3aBUCUMOCTH OT KOMIIOHEHTOB, TEMIIEPATYpbI, BIAXHOCTH, yC-
J0BUH aspaiuu U 1p. OdeHb MEAJICHHO pa3jlaraloTcs OMMIIKU U Jpe-
BECHas Kopa, 0COOEHHO XBOWHBIX JIEPEBHEB.

JIneHuHOHABO3HbIE KOMNOCHbI  TIONYYalOT KOMIIOCTHPOBAaHHEM
JIUTHUHA C HABO30M. JIUTHUH — OHO U3 CaMbIX PacIpOCTPAHEHHBIX B
MIPUPOAE OPraHUYECKUX BEILIECTB; OH BXOAWUT B COCTAaB OAPEBECHEB-
MUX KJIETOK BCEX HA3eMHBIX pacTeHHWH. | maponu3Hbi TUTHUH (OT-
XOBl THIPOJIN3HO-APOXOKEBOW MNPOMBIIUIEHHOCTH) MPEACTaBIISET
coboit Toph0ooOpa3HyI0 OPTaHUYECKYI0 MAaCCy, CONEPIKAIIYI0 30Ib-
HBIE DJIEMEHTHI, BOJOPACTBOPUMBIE JINTHOKUCIIOTHI, OCTATOYHBIC yT-
neBoabl. CpeqHUN COCTaB JIMTHUHA MPU €CTECTBEHHOW BIAXHOCTHU
55-75%: pH 3.2, 3ompHOCTB — 8,8%, 001IMii yriaepon — 16,2, yriepon
TYMUHOBBIX KHCIOT — 1,6, yriepon gynbpBokucior — 1,8, o0mmii a30T
— 0,14, o6mmit hochop — 0,021, obmrmit kanwit — 0,032, oOmmii Kab-
umit — 0,25, obmas cepa — 0,38%.

B uncTtom Buze u3-3a BBHICOKOH KHCIOTHOCTH JIMTHUH Ha JEPHO-
BO-TIOJ30JIMCTHIA MOYBaX MPUMEHATh HENb3sl. s ycTpaHeHus KH-
CIIOTHOCTH JIMTHUH HEUTPaJM3YyIOT M3BECTKOBBIM MOJIOKOM (HEmo-
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CPEICTBEHHO B TEXHOJOTMYECKOH LEMNH), TOJOMHTOBOH MYKOH WM
nedexaTom (B mpolecce MPUTOTOBIEHHS KoMIocTa). s npuroros-
neanst 100 T TUTHUHOHABO3HOTO KomIiocta Tpedyercs 48,2-48,5 1
JUTHUHA BIaXXHOCTBIO 60%, 1,5-1,75 T momomutoBoil myku u 50 T
MOJCTUIIOYHOTO HaBO3a MM OKOJI0 50 T JIMTHWHA, HEWTpaIrn30BaHHO-
I'0 U3BECTKOBBIM MOJIOKOM, U 50 T HaBo3a.

B mpou3BOACTBEHHBIX YCIOBUSX ISl YCKOPEHHsI CO3PEBaHUS
KOMITOCTHI C JINTHUHOM JIy4llle TOTOBUTH B BECEHHEIETHHH Mepro B
HeOoNbIIUX OypTax BHICOTOH He Oonee 1 M, paBHOMEpPHO IMepeMelIu-
Basg maccy. B mmpoknx m HH3KUX OypTax aTMoc(epHBIE OCaJKH,
MPOHMKAS Yepe3 TOJIIY KOMIOCTa, CIOCOOCTBYIOT JY4YIEeMYy B3au-
MOJICWCTBHIO JIMTHUHA C HEUTPaJHM3YIOIIUMH MaTepualiaMi M HaBoO-
30M.

Cmewannvie (coophvie) KomMnocmsl TOTOBAT U3 Topda, HABO3a,
JIUCTHEB, OMHIIOK, COJIOMBI, OOTBBI, PACTUTENBHBIX M JIPEBECHBIX OT-
XOJIOB, 30JIbI M T.JI. KOMITOCT YBIaXKHSIOT KUJKHUMH OpTaHUYeCKUMH
YI0OpEHHUSIMH U TIIATEILHO HepeMernnBaroT. Co3peBaeT Takoi KOM-
moct ot 3 10 12 mecses.

Komnocmsi Ha ocHoge 0cadkos cmounbix 800 U ObIMOBLIX OMX0008
TaKXKe MOTYT NMPUMEHSTHCS B arpoIPOMBIIUICHHOM IPOH3BOJICTBE.
OnHako HEOOXOJMM TINATEIbHBIN KOHTPOJb 3a COIEPIKAHMEM B HUX
TSOKETBIX METAJUIOB M TOKCUYHBIX COeJMHEHHH. Jlydie Bcero KoM-
MOCTHI HA OCHOBE OCAJIKOB CTOYHBIX BOJ U OBITOBBIX OTXOJIOB IPH-
MEHSATh B I[BETOBOJICTBE, a TAKXKE IPH O3CIICHEHUU TEPPUTOPUI U B
JIECONapKOBOM XO3SMCTBE.

Bepmukomnocmer (brorymyc, sKorymyc, 0noymnoOpeHne) — moiry-
YarT Ha OCHOBE MepepadOTKH OPraHUYecKoro cyOcTpara KpacHBIM
Kamu(OPHUICKUM YepBeM. DTO TEMHO-KOPHYHEBAs WA TEMHO-Cepast
ChITTyYasi OHOPOJIHAS MAcca, UMEIONIAs CIESIYIONINE CPEHUE XapaK-
TepucTuku: BiaaxkHocTh — 40-60%, pH — 6,5-7,5, conepxanue opra-
Huueckoro Bemectsa — 40-45%, obmero asora — 1,5-3,0, docdopa —
1,2-4,0, xamust — 0,5-3,0%; koapduument rymuduxamun — 15-25%.
BepMukommoct 6raroiapsi BBICOKOW KOHIIGHTPAIUH 3JIEMEHTOB TTH-
TaHHs, arPOHOMHYCECKH IMOJIE3HBIX TPYII MHKPOOPTaHHU3MOB U OHO-
JIOTHYECKHA AKTHBHBIX BEHICCTB TMOJIOXKHUTEIBHO BIHSIET HA POCT H
pa3BUTHE PaCTEHUI M O370POBJISET MOYBEHHYIO OMoTy. CpemHue 10-
3bI BEPMHKOMITOCTA COCTABIISIOT 3-5 T/Ta.
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Canponesb. Camnpornens — OCaJkd IMPECHOBOTHBIX BOJOEMOB,
oOpasyromyecss 13 OTMEPIINX PACTUTENBHBIX W KUBOTHBIX OpTaHU3-
MOB, MUHEPAJIbHBIX BELIECTB OMOr€OXNUMHUYECKOTO IPOUCXOXKICHUS U
MPUHECCHBIX MHWHCPAJIbHBIX KOMIIOHCHTOB, UMCIOIIUE 30JIbHOCTHL HE
oonee 85%. Oprannyeckoe BEUISCTBO CAPOIENsi COCTOUT HE TOJIBKO
13 00pa3oBaHMii caMOro 03epa, HO M TOMONHSETCS 332 CYET MOCTYII-
neHui ¢ BojocOopa B BUAE KOJUIOMIHBIX pacTBopoB. HakorieHue
MHHCPAJIBHBIX BCIICCTB MPOUCXOOUT TAKIKE 3a CUCT BBIIIAACHUA H3
pactBopa coJieil o BIUSHHEM T'eOXMMHYECKUX MPOIECCOB H B pe-
3yJIbTAaTC XKU3HCACATCILHOCTH BOAHBIX OPraHMU3MOB. B urtore cinox-
HBIX (PU3UYECKUX, XUMUYECKUX U OHOJIOTMUECKUX MPOIIECCOB CaIpo-
nenp oboram@aercss MOMUMO OPraHUYEeCKOr'0 BEHIECTBA KaJlbIIMEM,
dochopom, cepoit, MUKPOIIEMEHTAMU M JPYTUMH OHOJIOTHYECKU
aKTHBHBIMH BemiecTBamu. OOIIue 3amackl 03€pHOrO Camporens B
Pecniy6muke Bemapych onennBaroTcst B 263,45 MITH.M®, pecypcsl ca-
MpormeNns Ha BBIPaOOTaHHBIX M pa3pabaThIiBaeéMbIX TOP(MSHBIX MECTO-
poxaeHusx — 574,1 MJTH.M .

CornacHo pecnyonukanckomy crangapry PCT BCCP 838-91
BBIIETIEHO 4 THIIA CAIIPOTIEIIS: Op2aHUiecKuli, KpemMHe3eMUCmulil, Kap-
bonamuulil 1 cmewanHbli. OPraHMYECKHI CarpoIiesib B CyXOM Bele-
CTBE B CpemHeM cofepXutT 75,7% opraHM4ecKoro BemiecTBa (Bepx-
HuiA npenen 3ombHOCTH — 30%), 3,3% obmero azora, 0,4% P,Os,
0,2% K0, 0,5% MgO, 2,6% Ca0, 0,8% SOs, 13,1% SiO,. Opranu-
YEeCKHWI Ccampornenhb MO COOTHOmEeHHI0 ryMuHOBBIX kucioT (I'K) u
nerkoruaponmu3yemsix BemectB (JII') pasgensiercst Ha Topdocamnpo-
nens (I'K/JIT > 3), Beicokorymycnstit (IK/JIT™ = 1-3), cpemnerymyc-
weit (KA = 0,5-1,0) 1 auskorymycubnii (IK/JIT < 0,5).

Kpemuesemuctriii canpomnens copepxkut 43,3% opraHuuecKkoro
BemecTBa, 2,1% obmero azora, 0,5% P,0s, 1,5% K30, 1,3% MgO,
4,6% CaO, 0,7% SO;, 36,2% SiO,. KpemHe3eMHCTHII carporienb
HamOoJee IIMPOKO MPECTaBIIeH B 03€PHBIX ocaakax bemapycu u co-
craisieT okono 70% pa3BegaHHBIX 3aMacoB.

Jis mpowm3BOACTBa calpomeNeBbiX yIOOpeHUH HWCIOIb3YeTcs
OpPTaHUYECKHA, OPTaHO-KPEMHE3EMUCTHIN U OpraHO-U3BECTKOBUCTHIN
canporenb. KauecTBo camponeneBsix yaoOpeHui periaMeHTHPYeTCs
texuuueckuMu yciosusmMu TY PB 03535026.287-97 «Y nobpenust
canporneneBbie» (M3Bemenne Ne 2 06 n3menenun) (tabdmn. 6.4.8).
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Tabnuma 6.4.8 — Ouzndeckue 1 XMMUYECKHE MTOKA3aTeN! camnporesne-
BBIX yA0oOpeHuit

Hopwmel o Bunam ynobpenuit

HaunmenoBanue mokasa- opraHo-
o opraHu- OopraHo-
TCIICH KpEMHE3EMU-
YECKHEC CTBIE H3BCCTKOBHUCTBIC

MaccoBast 01 YaCTHI]
kpynaee 10 mm, %, He 20 20 20
bonee

MaccoBast 1015 Baru,

%, He Ooiee 60 60 50
305bHOCTE, %, He Oonee 50 70 65
MaccoBas 107151 00I11eETO

asora, % Ha CyXoif Tpo- 1,5 1,0 HE perIaMeHTHpYeT-

cd
JIYKT, HE MEHEe

OOMeHHast KHCIIOTHOCTb, 50 50 HE periaMeHTupyer-
pH, He meHee ' ' cs

MaccoBast 10J1s1 OKcuIa 17

Kanbius, %, He MeHee
VY nenbHas akTUBHOCTh
panuoHYKINI0B (1e3ui 300
137), bx/kr, He Oonee

Carporiens AOOBIBAIOT THIPOMEXAHU3UPOBAHHBIM, IKCKABATOP-
HBIM, KOBIIIOBO-3JI€BATOPHBIM M KaHATHO-CKPETEPHBIMU CIIOCO0aMHU
M3 OTKPBITHIX BOJOEMOB, a TaK)Ke M3-TI0JI CII0sl Top(a mocie ero pas-
pabotku. B mepBeIii rom camporens 00e3BOKMBACTCS, a Ha BTOPOM
rojl TOCIEe TPOMOPAKMBAHHS CAMPOIENb CYIIAT, HM3MEIbUalOT H
cknanupytoT B mrabens. [lomydennbpie B mporecce JOOBYN U Tiepe-
pabOTKM OpraHUYecKHe W OPTraHO-KPEeMHE3EMHUCTHIE CaIpoIlelieBbIe
ynoOpeHusl NODKHBI MMETh BJIaXHOCTh He Oonee 60%, opraHo-
M3BECTKOBUCTHIC — HEe Oomee 50%.

CarporieneBbie ynoOpeHHs Ha OCHOBE OPTaHMYECKOT'O WIIH CMe-
IIAHHOT'O CATPOIIENs B YHCTOM BHUE PEKOMEHYETCSl TPUMEHSTh MIPH
BO3JIENTBIBAHUH KapTOQels, KyKypy3bl, KOPMOBBIX KOPHEIUIOIOB, O/I-
HOJIETHHX W MHOTOJIETHHUX TPaB, a TAKKE MIPH KOPEHHOM YIYUIIIEHUN
U TIepe3ally’KeHUH CEeHOKOcoB W mactOuml. B cpemnem 1 T camporre-
JIeBBIX yno0penuit papaonernHa 0,6-0,8 T moaCTHIOYHOTO HABO3a HITH
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TOppOHABO3HBIX KOMITOCTOB. LlenecooOpasHee HMCIONB30BaTh Opra-
HUYECKHE, OPraHO-KPEMHE3EMUCThIE U OpPraHO-U3BECTKOBHUCTHIE BH-
Ibl CamlpoIleNieBbIX YJ00peHUd Ha MoYBax JIETKOr0 rPpaHyJIoMeTpHY e-
CKoOro coctaBa. J{03bl BHECEHHUsI campoIleleBbIX YA0OpeHUl orpee-
JIAIOTCS ISl Ka)KJIOTO KOHKPETHOTO ciy4yas C Y4eTOM WX BHUAA U
CBOMCTB, YCIOBHH M TEXHOJOTHH AOOBIUM CampOIIeNs, XapaKTepu-
CTHKH TOYB M TpeOOBaHWN BO3IENBbIBAEMOH KyJIbTypbl. [loBBIIICH-
HBIC J103bI CAINlPONEIEBhIX YAOOPEHHUH B YUCTOM BHJIE MOTYT MpHMeE-
HATBCS JUISl PeKYJIbTUBAI[UA OPOCOBBIX 3€Meb.

Hcnonp3oBanue BBICOKMX 03 OpPraHWYeCKUX U OpraHo-
KPEMHE3EMHUCTBIX CalpOIeNeBbIX yI0OpeHni Toja moceB TpeboBa-
TENBHBIX K PEaKIMU MOYBEHHOW CPEAbl KYJIBTYp Ienecoo0pa3Ho co-
BMEIIAaTh C U3BECTKOBAHUEM IOYBBI.

KapOGonaTaplit (M3BECTKOBHCTHIN) CaMpoNens MPUMEHSETCS B
KauecTBe M3BECTKOBBIX YAOOPEHUH s HENTpaIu3auy n306ITOTHON
KHUCJIOTHOCTH TTOYBBL; 110 3((GEKTHBHOCTH KapOOHATHBIH caIporienb
HE YCTyIIaeT MeJy U JOJIOMUTOBON MYKE.

Carmporiennb MOXKET TPUMEHSTHCA TaKXKe UIsl MPUTOTOBJIEHUS
Pa3IUYHBIX YHOOPUTENBHBIX CMECed MW KOMIIOCTOB, MEIHOPAHTOB,
CaIiporeNieBbIX CyOCTpPaTOB, PACTHTENBHBIX T'PYHTOB, a TAaKKe I
KOpMJIEHHSI )KHBOTHBIX B KauecTBE MHIPEINEHTa KOMOUKOPMOB, pa3-
JMYHBIX OEITKOBO-BUTAMHHHO-MUHEPATIBHBIX T00aBOK M MPEMHUKCOB.

Cosioma. JlonomHUTENHHBIM PE3EPBOM OpPTaHMYECKUX ymoOpe-
HU SBIISIETCS COJIOMA, IPUMEHEHNE KOTOPOM MOBBIIIAET IIO0POAHE
MaxOTHBIX 3eMeNb U Moep kuBaeT Oe3neuIUTHBIN OataHc Tymyca
U IUTATEIbHBIX 3JIEMEHTOB.

TpaanuoHHBIMH CIOCOOAMH MOATOTOBKH COJIOMBI K HCIIONIb30-
BaHHUIO Ha yIOOpEHHE SBISIIOTCS MMONYyYEHHE MTOICTUIIOYHOTO HaBO3a,
a TakXe MPOU3BOJICTBO KOMIIOCTOB, I/I€ COJIOMA CIYXXMT OIHUM W3
KOMITIOHEHTOB M XOPOIIMM BJIAaronorJOMIAoNIMM MaTepuaioM JUis
0ecroACTIIOUHOI0 HABO3a U [TOMETA.

D¢ PeKTUBHBIM CITOCOOOM WCTIOIH30BAHUS COIIOMBI SIBIISIETCS €€
HEIOCPEICTBEHHOE MIPUMEHEHNE Ha ypoOpeHue 0e3 OTUyXICHHs U3
arporeHosa. st 3Toro MCroiab3ylT COIOMY parca M ApYTux Kpe-
CTOLBETHBIX KYNbTYyp (FOpuHlla, Cypenuia, peapbka Maciu4Has), co-
JIOMY I'PEUUXH, KyKypY3bl, JIOIIMHA, KOPMOBBIX 0000B, COH, KOTOpHIE
B YMCTOM BHJI€ IPAKTUYECKH HE HCIIOIb3YIOTCS Ha KOPM M HOACTHII-
Ky. ns ynoOpeHus peKOMEeHIyeTcs TaKkkKe ColIoMa 03UMOI U IpOBOH

101



MIICHHUIBI, 03UMOT0 U SPOBOIO TPUTHKAJIE, O3UMON PXKH, a TaKXKe
WBJIUIIKA COJIOMBI APYTHX SPOBBIX (IYMEHB, IPOCO, OBEC) U 3EPHO-
0000BbIX (TOPOX, BUKA, MENIOUIKA) KyJIbTYP.

LleHHOCTh COJIOMBI KaK OpraHUYeCKOro yA00peHus 00yClIoBIIeHa
BBICOKHM COJIEpYKaHHEM B HEel OpraHmdyeckoro pemiectsa. M3 mpume-
HSIEMBIX B HACTOsIIIEEe BpeMs YIOOPEHHUH COlMoMa 3epPHOBBIX KYIBTYp
COJZICPKUT HaMOOINbIIee KOJMYECTBO OpraHMuYecKoro Bemiectsa. 11o
coJlep KaHuIo yriepoaa coioma B 3,5-4,0 paza mpeBOCXOAUT MOJICTH-
JIOYHBIA HABO3, YTO SIBJISIETCSI YPE3BBIYAIHO Ba’KHBIM B PETYJIIHPOBA-
HUU OaJlaHCca OPTaHMYECKOr0 BEIIECTBA ITOYBBI.

Conoma cOCTOMT B OCHOBHOM M3 TPEX TPYII OpraHUYECKUX CO-
€IMHEHWH: [EJUTI0NI03bI, TEMHIIEIUIIONO3b6 M TUTHUHA. B comome co-
JIePIKUTCST HeOOMIBIIIOE KOIMYECTBO OENKa, BOCKOB, CaxapoB, CONeH U
HepacTBOpUMOH 30i5ibl. OpraHnYecKre COeTUHEHNS, BXOAAIINE B CO-
CTaB COJIOMBI, TEPMOJMHAMHUYECKH CTAOMIILHBI H MOTYT OBITH HC-
MOJIb30BaHBI PACTEHHUSIMU TOJIHKO IOCIIE MIUHEPAIM3aIUy TOYBEHHON
O6uoTOi.

XUMHWUECKAH COCTaB COJOMBI 3EPHOBBIX W KPECTOIBETHBIX
KyJIbTYp XapaKTepu3yeTcsl BBICOKHM COJEp)KaHHeM O0e3a30THUCTHIX
BEIIECTB W HU3KHM conepkaHueM Oenka. DTO CO3[IaeT JOBOJIHHO
IIMPOKOe OTHOIIeHHe yriaeponaa kK aszory (C:N=80-100:1 — y 3epHo-
BbIX KyibTyp; C:N=60-70:1 — y KamycTHBIX KyjibTyp). OnTHMAIb-
HBIM COOTHOIIEHWEM YTIIepoa K a30Ty B OpraHWYEeCKHX cyOcTpaTax
JUT aKTUBHOTO ()YHKIIMOHUPOBAHWS MMOYBEHHONW MHKPOQIOPHI CUH-
taercs 20-30:1. B sToM ciydae He MPOMCXOTUT WMMOOWIIH3AIUSL
MTOJIBYKHBIX COSTUHEHNH MOYBEHHOTO a30Ta B MPOTOIJIA3ME MHUKPO-
OPTaHU3MOB, H3IUIIHSS MUHEPAIA3aINs OPTAHUIECKUX COeINHEHUIN
a30Ta, COKpalIaloTCs MOTePH a30Ta B pe3yJbTaTe BBHIMBIBAHUS WIIH
yIIeTy4YHUBaHUs B TIporiecce NeHuTpuduKanun. JJaHHOe COOTHOIIIEHE
yriaepona K a30Ty OTMEYaeTcsi B COJIOME 3epPHOOO0OOBBIX KYIBTYP.
CpenHuii cocTaB COJOMBI Pa3IHMYHBIX TPYHI KYJIbTYp MPHU BIAXXKHO-
cru 16% npeacrasien B Tabn. 6.4.9. Hapsanoy ¢ MakpoanemeHTaMH B
1 T conmoMebI B cpeaHeM conepkutcs 6 T 6opa, 3 T memu, 29 r mapraH-
na, 0,4 r mommubnaena, 40 r muuka, 0,1 T xobanbTa. Cepsl B 1 T coo-
MBI COZIEPIKUTCS JI0 2 KT.

BenmanHy cooTHOmIeHHs yriepoia K a30Ty B COIOME MOXKHO pe-
TYJIMPOBATh ITyTEM JI00aBIICHHS KOMITEHCUPYIOIIEH 036l a30Ta.
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Tabnuma 6.4.9 — CpenHuii cOCTaB COJIOMBI CEIbCKOX03IHCTBEHHBIX
KYJIBTYD

Buiask- ConepxaHue, Kr/T
Kynbrypsl | HOCTS, Opratie: N
% ckoe Berre- | Noommii| P,Os | K;O | CaO | MgO
CTBO
3epHOBBIC 16 800 4,0 151 100 | 2,0 1,0
3epHOO0OOBBIC 16 780 10,0 201110 90 | 2,0
Kamycrabie 16 780 5,0 15| 90| 80 | 2,0
Kpymsiabie 16 800 7,0 30 (125] 50 | 2,0
Kykypyza 16 850 45 201120 3,0 | 2,0

3azmenka conoMbl 0e3 JOMOJHUTEIBHOTO BHECEHMSI a30Ta, OCO-
OEHHO 3€pHOBBIX KYJIbTYyp Ha MAaJOIUIONOPONHBIX MOYBaxX, B OOIb-
INMHCTBE CIYYacB HE OACT IMOJIOXKUTEIbHBIX PE3YJIBTATOB U NaXKE BbI-
3BIBAET CHM)KEHUE ypoxkailHOocTH. [IouBEeHHBIE MUKPOOPraHU3MbI IIPU
Pa3JIOKEHUH CBEXEr0 OPraHUYEeCKOro BElIeCTBA PACTUTEIBHBIX OC-
TaTKOB HE MOTYT YJOBJIETBOPUTH HOTPEOHOCTH B a30T€ 3a CYET CO-
AepKaHus ero B cornoMe. [103TOMY OHM HMCIOJB3YIOT MHHEPAIbHBINA
a30T IOYBBI, YXy/IIasi TEM CAMBIM YCJIOBHSI Q30THOT'O IIMTAHHS CEIb-
CKOXO3SIHICTBEHHBIX KYJIBTYP.

Kommnencupytromyto (momnepxkusatoniyro orHonienne C:N=30:1
B COJIOME) /103y a30Ta MOXXHO PAacCUUTATh 110 ClIeayromel Gopmyie:

C
pI —(%—N)-m-lo, (15)

rae Jy — mo3a a3ora ynoOpeHuit, Kr/ra;

C — cpennee coaepkanue yrieposa B conome (46-48%);

N — comepxkanue azora B coiaome, %;

30 — meoOxomuMoe cootHomenne C:N;

M — Macca 3amaxuBaeMoil COJIOMBI, T/Ta.

Hapsngy ¢ comoMoii B KauecTBe IOMOJHHUTEIBHOI'O HCTOYHHKA
OpPraHMYECcKOro BEIIECTBA MOXET HMCIOJIb30BATHCS Homea KapTode-
JI5, caXxapHOM CBEKJIbI U KOPMOBBIX KOpHemnonoB. CpenHuil cocTtas
60t1BBI ipu BaskHocTH 80% mnpuBeneH B Ta01.6.4.10. Ilocne yOoopku
TOBAapHOM 4YacTH ypokash OOTBa HOABSUTMBAETCSl, PAaBHOMEPHO pac-
MPEAEISIETCS 110 MOJII0 U 3a/1e/IbIBAETCS B IIOYBY.
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Tabnuia 6.4.10 — Cpeqauii coctaB OOTBBI CEIBCKOX03SCTBEHHBIX
KYJIBTYD

Conepxanue, Kr/T

Bnax- | opramu- | N
K P
YIRTYPR 1 hocts, % | weckoe | o6 P,0s | KO | CaO | MgO

BEILIECTBO | I

CaxapHas 80 120 3,5 1,0 5,0 1,0 1,0
CBEKJIA
Kopmogas 80 120 40| 1,0 6,0 2,0 1,0
CBEKJIA
Kaprodens 80 120 20| 05 | 40 | 15 ] 10

KomuvecTBO coOMOMBI JJisi HEMOCPEJCTBEHHOTO MPUMEHEHUsST Ha
yI00OpeHHs ONpeeIsaeTcs M0 pe3ybrataM 0ajaHca, KOTOPbIi HEe00-
XOJIMMO TIPOBOJUTH B Ka)KIOM KOHKPETHOM XO3SHCTBE, T.€. MO pas-
HUIE MEXKJy OOIIMM BBIXOJIOM COJIOMBI U MOTPEOHOCTHIO B COJIOME
Ha KOPM XHBOTHBIM, Ha TTOJICTHIIKY, JIJIsl IPHUTOTOBJICHUSI KOMIIOCTOB,
JUISL YKPBITHS OYPTOB, JJIsl XO3SIMCTBEHHBIX HYKJ] HACETICHHUSI.

Topd. Topd — 3TO pacTuTenpHAS Macca, pa3IOKUBIIASICST B pas3-
HOW CTEMEHU B YCIOBUSAX M30BITOUHOTO YBIKHEHHS M HEIOCTaTKa
BO3/IyXa, COCTOSIIAs M3 HETYMU(DHUIIMPOBAHHBIX PACTHTENHHBIX OC-
TaTKOB, TIEPETHOA Y MUHEPAIbHBIX COSANHEHUH.

Tun Topda onpenensercst ycnoBusiMu ero oopaszoanus. [lo yc-
JIOBUSAM 00pa3oBaHUsI TOPPSHBIX 0OJOT JOOBIBAEMBIA TOp(] mETHTCST
Ha TpU TUIIA: BEPXOBOM, HU3UHHBIN U MEPEXOIHBIN.

IIpu arpoHOMHUYECKO# OIEHKE Pa3IMYHBIX THIIOB TOPHOB OOITH-
o€ 3HaYeHne WMEIOT MX OOTaHWYEeCKHH COCTaB, CTEMEHb Pa3IoiKe-
HUS, 30JIbHOCTh, COJIEpYKAaHUE MUTATENBHBIX BEUIECTB, KUCIOTHOCTD,
BIIATOEMKOCTb.

[lo cremenm pasnoxkeHUs TOPQ AETUTCA HA CIAOOPAZNONHCUB-
wiutics (copepxuT 5-25% rymMuuUUpOBaHHBIX BELIECTB), CPEOHEPA3-
noocuswiuticss (25-40% ryMUQUIMPOBAHHBIX BEIIECTB), CUIbHOPA3-
noxcusuwiuticss (0onee 40% rymuduuupoBaHHbix BemiecTB). Cnabo-
pasnoxuBIIAKCA TOp] IenecooOpa3HO MPUMEHSTh Ha MOICTHIIKY,
MpoIycKasi 4Yepe3 CKOTHBIA [IBOP; CPEOHEPARTIONKHUBIIMACT — IS
KOMIIOCTUPOBAHUS; CHIIbHOPA3JIOKHUBIIANACS — JUIS TPUTOTOBIICHUS
CHeUalIbHBIX MTUTATEIbHBIX CMECEH.
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Conep:kaHre MHUTATENBHBIX BEHIECTB B TOp(de 3aBHCUT OT €ro
Buaa u tuna. Topd comepKUT Bce HEOOXOIUMBIE ISl PaCTCHUH MH-
TaTeJbHBIC AJIEMEHTBI, OJHAKO OOJbIIAsl YacTh M3 HUX (B MEPBYIO
odepenb — a30T) CTAHOBHUTCS JOCTYITHOM TOJNBKO MOCIIe MUHEpaIn3a-
uuu. [loaToMy TOpd CTaHOBHUTCS MCTOYHWKOM THTaHUS IJisi pacre-
HUH TUIIL MOCTIe 61/IOJ'IOFI/I‘-ICCKOFO BO3ILCI71CTBPI)I Ha HETro, 4YTO MOXET
OBITH OCYILECTBIICHO MPH KOMIIOCTHPOBAHUH €r0 C HABO30M, HAaBO3-
HOM KIKEH, TOMETOM U (DeKaTHsIMu.

BaxHpIMH TTOKa3aTenssMu MPH OMpeeNIeHUH CIOCO00B HCIOMb-
30BaHUA Topq)a B CEJILCKOM XO3SIHCTBE SBISIOTCS KHCIIOTHOCTD, BJIa-
FOEMKOCTh M IOIJIOTUTENbHAs crocoOHOCTh Topda. B PecnyOnnke
Benapych OCHOBHBIM CIOCOOOM HCIOJIB30BaHUSI TOP(a B CEILCKOM
XO3HCTBE SABJISIETCS €ro KOMITIOCTUPOBAHUEC. B He6OJIBIlII/IX KOJIn4 -
CTBax TOpq) MOXKET 6I)ITI) HCIIOJIb30BaH Ha MOACTUIIKY W HU3TOTOBJIC-
HHE CIICHHAJIbHBIX y}IO6pI/ITe.HI)HI)IX CMeCGﬁ, a TaKXXE€ B KadeCTBC
Myibpud. HemocpenctBeHHoe ucnonb3oBanue Topda Ha ymoOpeHme
0e3 MpeIBapUTEILHOI0 KOMIIOCTHPOBAHHUS HE JOITYCKAETCSI.

Cpennuii coctaB HOPMaJBHO3OJBHOTO TOp(da NpU BIAKHOCTH
60% mpuBeneH B Tabm. 6.4.11.

Tabnuna 6.4.11 — Cpenuuii cocTaB HOpMaabHO30JILHOTO Top(ha

Briask. ConeprxaHnue, KI/T
OpraHu-
Tun topda | pHicL HO(;:L, secxos | - ]I_:llﬂﬁ P,0s | K,0 | Ca0
BEILIECTBO
Husuaublii 47-55( 60 350 10,0 1,2 0,7 | 150
Iepexonnwiit | 3,5-4,7| 60 370 6,5 0,6 05| 48
BepxoBoii 2,8-3,5| 60 385 4,0 0,4 03] 1,2

3esneHoe ynoopenne. 3eneHoe yaoOpeHHe — 3TO CBEXasl pacTH-
TeJbHAs Macca, 3alaxyuBaeMasi B IMOYBY ISl OOOTAIICHHS €€ OpraHu-
YECKHM BEHIECTBOM, a30TOM M APYTMMH dJIEeMEHTaMH MuTaHus. Yac-
TO ATOT NPHEM Ha3bIBAIOT CUACPAIMEH, a paCTEHUs, BhIpAIIUBAEMbIC
Ha ynoOpenue, — cuzaepatamu. Cuaepartbl B OTJIMYME OT IPYTUX BH-
JIOB OpraHUYEeCKUX yJOOpPEHUl SBISIOTCS HEHcYepraeMbIM, MOCTO-
SIHHO BO300OHOBJISIEMBIM HCTOYHHKOM OOECIIEYECHHSI CETbCKOX03HCT-
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BEHHBIX 3€Mellb OPTaHUYeCKHM BELIECTBOM, a 3a cuer 000OBBIX CH-
JIepaToB — U OMOJIOTHYECKHM a30TOM.

Ha 3eneHoe ynoOpeHue BO3MENBIBAIOT O0OOOBBIC KYJIBTYphI (JIIO-
IMH OJHOJICTHUIM U MHOTOJICTHH, JOHHUK OCJIBINA M JKEITHIH, TOPOX,
MeroIka (KOpMOBOM TOpoX), cepajieiia, BUKa O3UMasi U spoBas,
KOpPMOBBIC 00OBI, KJE€BEp, JIIOIEPHA, JISABEHEI], rajera BOCTOYHAS
(KO3JIATHUK) U JIp.); KalyCTHBIE KYJIbTYpHI (O3UMBINA U SpOBOH paric,
penpka Maciu4Has, ropydna Oeras, Cypemula o3uMas M spoBas);
371aKOBBIE KYJIbTYpBI (03UMasi pOXb, palirpac OJHOIETHHI); BOIOIH-
CTHUKOBBIE KYJIBTYpPBI ((halenus); rpedniinbie KyabTyphl (Ipeunxa).
[Inpoko MpakTHKYETCs TaKkKe MCIOb30BaHUE CUIEPATOB B COCTABE
Pa3IMYHBIX CMECeH, KOT/ia BRICEBACTCS HE OJJH BHJI CHICPATOB, a X
KOMOHMHAIINS B CAaMOM pa3Ho00pa3HOM COOTHOIIICHHH.

Hcnonk3oBaHue TOro WM MHOTO BHJIA CHJIEpaTa 3aBUCHUT OT TO-
TO/IHO-KJIMMATUYECKUX YCIIOBHM, KOJHUYECTBA TEIUIA, OCAJIKOB, YCIIO-
BUH MECTHOCTH, TPaHYJIOMETPHYECKOrO COCTaBa TIOYBBI, HAJIHUHS
yIOOpEeHUH U ceMsH.

PasznuuaroT cnexyromue Tpu OCHOBHBIE (DOPMBI 3€IIEHOTO yJ100-
pEeHHs: TIOTHOE, YKOCHOE U OTaBHOE. [lo1Hoe — B TIOUBY 3alIaXHBaIOT
BCIO 3€IEHYI0 Maccy M KOPHHU PAaCTEHUH; YKOCHOe — 3eleHyI0 Maccy
JUTS 3aITalllky TIEPEeBO3ST Ha IPYTOil YIaCTOK; OMasHOe — 3aTIaXUBaIOT
OTaBy, CTEpHEBBIE OCTATKW M KOPHHU pacTeHuil. B kpymHOTOBapHOM
MIPOM3BOZCTBE arpo’KOHOMHYECKH Hamboliee Ienecoo0pa3Ho OTaB-
HOe MPUMEHEHNE 3eJIeHOr0 yaoOpeHus; 3eeHasl Macca B 3TOM CITy-
Yae NCIOIb3yeTCs Ha KOPM )KHBOTHBIM.

Ha 3enenoe ynoOpenne HCIons3yIoTcsl TakKe 1Be popMBI cujie-
paToB — B KAUECTBE CAMOCHOAMENbHOU U NPOMENHCYMOUHOU KYIbMYPbL.
Kax camocrosiTenpHas KylIbTypa CHAEpaThl 3aHUMAIOT TOJIe BECh Be-
reTaluoHHbIN nepuo. [Ipy mpoMexyTodHOM HCIIONB30BAHUH CHIIE-
paibHBIE KYIBTYPhl BHICEBAIOTCS B IMPOMEXYTKE MEXKIY OCHOBHBIMHU
KynbTypamu. [IpoMexyTodHbIe KYIBTYPEI B CBOIO O4Yepelb MOIpa3-
JENSAIOTCS Ha CIEQYIONIUe TPYIIEL: TOJCeBHBIC, MOXXHUBHBIC, T10-
YKOCHBIE B 03UMBIE.

IloOcesHvle cuepaThl BBICEBAIOT PaHHEH BECHOM MO OJTHOJET-
HUE TPaBbl, 03UMBIC U SIPOBBIC 3€pPHOBBIC (JOHHUK OCIBIi U JKENTHIH,
cepajieria, paiirpac OHOJIETHHIA, KIIEBEp, JIIOLIEPHA, JISIIBEHEI], raje-
ra BOCTOYHAs).
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THooicHuguvie cunmepaTbl BBICEBAIOT IOcie YOOPKM paHOCO3pe-
BaIOIMX 3EPHOBBIX U 36pHOOOOOBBIX KYJIBTYP B CPOK 70 15 aBrycra.
B kauecTBe MOXHUBHBIX CHACPAIBHBIX KYJIbTYP PEKOMEHIYIOTCS
OBICTPOPACTYIIME CHICPATHI C KOPOTKUM BETETAIIMOHHBIM ITEPHOIOM
(Y3KOMUCTHBIN CHACPAIBHBIA JIONWH, BUKA, TETIONIKA U UX CMECH,
ropuuiia Oenasi, peapbka MaciIu4Has, parc spoBoH, darenus). [Ipo-
MeJIJIeHUE ¢ TIOCEBOM NMPUBOJMT K HEMOOOpY ypoKast 3eJIeHOM Macchl,
a MpH HACTYIUICHUU PaHHHMX 3aMOPO3KOB pACTEHHs MOruOaroT, He
HApacTHB Maccy.

Tloykocubie cunepathbl (MOTYT BBICEBATBCS T€ )K€ KYJIbTYPBI, YTO
U B MOXHUBHBIX TIOCEBAX) BBICEBAIOT HA YYACTKaX IIOCIIE O3MMOU
KM Ha 3eJICHBIM KOPM WX TOCTIE TIEPBOr0 YKOCA MHOIOJICTHUX TPaB,
MoCJe CKalllMBaHMs OTHOJETHUX 000OBO-3JIaKOBBIX CMecel Ha 3ele-
HYIO MacCy U APYTUX KyJIbTyp, YOUPaeMbIX Ha CHIIOC ¥ CEHAXK.

O3umbie cuniepanbHble KyJIbTYpbl (O3UMBIH paric, o3umasi cype-
nmuaa 1 uX CMECHU, O3uMast POXKb + BHKa MOXHaTaSI) BBICEBAIOT ITIOCJIC
yOOpKY paHHHUX M CPEIHEPAHHUX KYJIBTYpP IS MCIIONTH30BAHUS B Ka-
YECTBE 3€JICHOT0 YAO0OpEeHHS BECHOU OymyIIero roja.

HapanmBaHnue HaJ3eMHOM pacTUTENbHOM MacChl U KOPHEW CH-
JIepaTOB B MaXOTHOM TOPU30HTE 3aBUCHUT OT THIIA TIOYB, UX TPAHYIIO-
METPUYECKOr0 COCTaBa, YPOBHS ILTOJOPOIHS, MOTOTHO-KINMaTHIec-
KUX U JPYrUX MECTHBIX yciaoBui. HapanmBaHue pacTUTENbHOW Mac-
Chl CHIIEPATOB 3aBHUCHT TaKKe OT OHWOJOTHYECKHX OCOOCHHOCTEH
KyJIbTYpbI, CPOKa TIOCEBa, BHECEHUS YIOOpEHUH, a Takke OoT (HOpPMBI
WCIIONB30BaHMs. B CBsI3M ¢ 3TUM MOXET 3amaxuBaThesa OT 6-7 1o 25-
50 T/ra HAE3eMHOM 3elIeHOoN Macchl B oT 5 g0 20 T/ra kopHel. [Ipn
3amalike cuaepaTa ¢ HOPMaJbHOM I'yCTOTOH CTOSIHUS pacTEHUN BCS
HaJ3eMHas U KOpPHEBas Macca pPaBHOMEPHO paclpeaelnsercs 1o Io-
JIF0, Y€r0 OYeHb TPYAHO JOOWUTHCS MPU BHECEHWH APYTHX BUIOB Op-
TaHUYECKUX yIOOpEeHMIA.

Kynbtyphl, ucnonp3yeMble B Ka4eCTBE CHJIEPATOB, MO-PA3HOMY
BIUSIOT Ha TUIOIOPOME TIOYBHI U, MPEXIE BCEro, Ha HAKOIJICHHUE B
MOYBE TyMyca. JTO 3aBHCUT OT TOT'0, UCTIONB3YETCs JIM Ha yI00peHue
TONBKO HaJ3eMHas Macca cujepaTa, 3alaxXuBaeTcs JIM OHa TOJHO-
CThIO Ha MECTE POCTa COBMECTHO C KOPHEBOW CHCTEMOW, WM 3ale-
JBIBAIOTCSI B TIOYBY TOJIBKO OTaBa C MOKHUBHBIMHU U KOPHEBBIMHU OC-
taTkaMu. OTHOIIIEHHE YTiIepoa K a30Ty B 3€IEHOW MAacce COCTABIIA-
er 1:10-15 u ona ObIcTpo pasznaraercs; K03GGUIHEHT TyMUDUKALTIN
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o4eHb HU3KH. [103TOMY 3amaxuBaTh 3eJICHYI0 MacCy pEKOMEHAYETCs
TOJILKO TIOCIIC €€ TOABSUTUBAHM. 3aralika HaJ3eMHON Macchl 1ocie
MOJBSUITMBAHMS C KOPHEBBIMHM OCTaTKaMH Ha MECTE POCTa MJIH TOJIBKO
OTaBbl C TIOKHHUBHBIMU M KOPHCBBIMU OCTAaTKaMU ITOJIOXKUTCIBHO
BIIMSIET Ha HAKOIUIEHHE B mMouBe Tymyca. OTHoIIEHHE yriepoja K
a30Ty YBEITMYMBAETCS MIOYTH B [[Ba pasza M B 3aBUCUMOCTH OT KYJbTY-
pol cocrapisier 1:20-30, T. e. mpuONMXKaeTCsl K MOKAa3aTeN0 KIACCH-
YECKOIr'0 OPraHHMYECKOro y100peHHs — HaBo3a.

Kpome mpsimMoro BiMsiHHA Ha YIydIleHHE MIOAOPOAMS MOYBHI U
YBEIMYECHHUE YPOXKAUHOCTH CEIbCKOXO3SMCTBEHHBIX KYJIBTYp, CHJE-
paThl CHUXKAIOT NEPEYIUIOTHEHUE MOYBBI, YIYYIIAKOT €€ CTPYKTYpY,
MPEAOTBPAIIAIOT BOJHYIO M BETPOBYIO 9PO3HI0, BEIMBIBAHUE (MUTpa-
IIMI0) DIIEMEHTOB MTUTAHUS 32 MPEACTBl KOPHEOOUTAEMOTO CIIOS.

Cpennuii coctaB pa3iM4YHBIX BHUJIOB 3€JICHOTO yJIOOpEHUs MpH-
BeZleH B Tabu. 6.4.12.

Tabnuna 6.4.12 — CpenHuii cocTaB 3eJI€HOT0 y100peHMsI

Copepkanue, Kr/T
Brax- | P
Kynerypst | moets, | ™7 | N 06-
CKO€e o P,Os | K;O [ CaO | MgO
% LU
Bele-
CTBO
Bo6oBbIe 80 140 5,0 1,1 3,0 30| 14
Kpecronpernbie 80 140 4.0 1,3 3,8 2,0 1,0
3J1aKOBBIE 80 140 3,5 1,2 2,8 1,0 0,4
Cwmechb 80 140 4,2 1,2 3,2 20 | 1,0

IIpumeHenne opraHuveckux yaoOpenmil. Opranuyeckue
ynoOpeHust B cucreMe yZoOpeHHUs NPUMEHSIOT B MEPBYIO OYepelb
IIPU BO3ZETBIBAHUM KapTogens, KyKypy3bl, CaxapHOWH CBEKIbI, KO-
MOBBIX KOPHEIIJIO0B, OBOIIHBIX H IIIOJ0BO-SITOAHBIX KYJIbTYp, O3U-
MBIX 3€PHOBBIX KYJbTYp, OJHOJETHUX M MHOTOJIETHUX TpaB, HA JIy-
rOBBIX 3eMJIsIX. Jl03bl OpraHMYecKuX yAOOpEHWH NpelcTaBleHBl B
tabimue 6.4.13.
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Tabnuia 6.4.13 — Cpennuie 70361 OPraHUYECKUX YA0OpEHUH 1o
CEITbCKOX 03 CTBEHHBIC KYJIbTYPhI

TloxcTunouHslid Ha- Kunkuii HaBo3,
Kynbrypa BO3 WK KOMIIOCT, T/Ta
T/Ta KPC CBUHBU
Kaprodens croiosiit 40-50 - -
Kaprodens ¢pypaxsbiii 50-70 140-200 | 110-150
CaxapHasi cBeKJIa 60-70 - -
KopMmoBbIe KopHET10161 70-80 200-250 | 150-180
Kykypysa 70-80 200-250 | 150-180
O3uMBbIC 3ePHOBBIE 30-40 - -
OnHoONeTHHE TPaBHI 30-40 80-100 60-80
MHoroneTHue 31aK0BbIE U
6000B0O-3J1aKOBbIE TPABbI:
TIPU NIepe3aTyIKEHUH 30-40 80-100 60-80
TIPU MTOJIKOPMKE - 150-250 | 130-180
JlyroBeie 3emin - 140-200 | 110-150

YTo4HeHHAs 1032 pa3IMYHBIX BHJIOB OPTaHUYECKHX ymoOpe-
HUW yCTaHABIIMBAETCS 1O COACPIKAHHUIO B HEM a30Ta.

IIpumep. Iloxm caxapHyiO CBEKIY peKOMEHAyeTcs BHeceHue 60
T/ra conomucroro HaBo3a (60 x 5= 300 kr/ra azora). B xo3siicTBe
nMeeTcss OeCIOICTHIOUHBI HaBO3 C COACpKaHHMEM aszora 3 KI/T
(0,3%). [ns BHECEHUS SKBHBAJEHTHOTO KOJMYECTBA a30Ta Tpedyercs
BHecerne 100 1/ra manHOro GecmoacTmiiouHoro HaBo3a (300 kr/ra : 3
kr/T = 100 T/Ta).

J19 KOppeKTHPOBKM 103 BHECEHHUS Pa3NWYHBIX BHUJOB OpPTaHU-
YEeCKUX YHAOOpEHWH MpH eCTECTBEHHOW BIAXKHOCTH CO CPEIHUM CO-
JepKaHUeM 3JIEMEHTOB IMMHUTAHUS PEKOMEHAYIOTCS KOI(PPHUIIMEHTHI:
MTOJICTHIIOYHBIA HaBO3 U TOP(OHABO3HBIE KOMITOCTHI — 1,0; momyxu/1-
kuil HaBo3 KPC — 0,6; nonyxuakuii cBUHON HaBo3 — 0,8; )KUAKUI Ha-
Bo3 KPC — 0,35; xxunkwnit ceuHoi HaBo3 — 0,45; HaBO3HBIE CTOKH —
0,1; mopctunounsld nomer — 4,0; Kypunblid momer — 3,0; MOIYXU-
KW ToMeT 1 TopornoMeTHbId KommiocT — 2,0; carponens — 0,8. Jlis
pacdera peKOMEHI0OBaHHAs 032 MOACTUIOYHOTO HaBO3a JETUTCS Ha
JMaHHBIH KO3(QHUIMEHT, KOTOPBIH OTpajkaeT pas3HUILYy B CONIEPKAHUHU
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a30Ta U ero JIOCTYITHOCTh B Pa3JIMYHBIX BHUJIaX OPTaHHMYSCKUX yI00-
peHuil.

IHpumep. Tlon kykypy3y BHocaT 60 T/ra COJOMHCTOTO HAaBO3a.
Ckonbko moTpedyercs momyxuakoro Hapoza KPC mis komIieHcaiuu
no3b1 azora? Oteer: 100 1/ra (60 1/ra : 0,6 = 100 T/ra).

Conep:kaHue dJIEMEHTOB MMUTAHUSI B OPTaHUYECKUX YHAOOPEHUX
B 3aBUCHUMOCTH OT BHJIa IOJCTHJIKH, THIIA KOPMJICHHS >XHBOTHBIX,
MeToJia YOOPKH M CPOKOB XPaHEHHSI MOXKET M3MEHATHCS B IUPOKUX
npezaenax. B naHHOM y4eOHOM MOCOOHMH MPHBEAEH CPEJHUH COCTaB
OCHOBHBIX BHJIOB OPraHWYeCKUX YJA00peHuil. s KoppeKTHUpOBKU
JI03 Pa3JIMYHBIX BUJIOB OPraHUYECKUX YJOOPCHHI M YTOYHEHHMS JI03
BHECEHMSI MHUHEPAIbHBIX YIAOOPEHHI HEOOXOIUM IIEPUOIUICCKHIA
KOHTPOJIb Ka4eCTBa BCEX BHJIOB OPraHUYECKHX YJAOOpEHUH M copep-
JKaHUEM B HUX OCHOBHBIX 3JIEMEHTOB IMUTAHUSL.

I'maBHOE ycimoBue 3(hPEKTUBHOTO UCITOIB30BAHUS OPTaHUIECKIX
yI00OpeHH — paBHOMEPHOE MX BHECEHHE B ONTHMAJbHBIC CPOKH U
CBOEBpEMeHHas 3ajieNika B mouBy. [Ipu pazOpachiBaHnM HaBo3a 0e3
3aJIeIKH 3a 4 gaca OTepH aMMHAdHOT0 a30Ta MOTYT JOCTUTATh 55%,
3a 12 gacoB — 65, 3a 24 gaca — 70, 3a 48 gacos — 80%.

OnTuManbHBIM CPOKOM TPUMEHEHHS MOJACTHIOYHOr0 HaBO3a U
KOMIIOCTOB Ha BCEX IOYBAaX, 32 MCKIIOYEHHEM H30BITOYHO YBIIAXK-
HEHHBIX TIECYAHBIX, SBJISACTCS OCCHHEE BHECCHHE TOJ| 350JIEBYIO
Berramky. [log o3umbIe 3epHOBBIE MTOACTUIIOYHBIN HABO3 BHOCUTCS U
JIETOM.

[IpaBmibHO 3a0ypTOBaHHBIE HABO3 1 KOMITOCTHI K OCEHH XOPOIIIO
BBI3PEBAIOT, B HUX MOrubaer OONBIIMHCTBO BO3OyAnUTENeH Oone3Hen
U CeMsH COpHBIX pacTeHnid. Cienyer Takke yIUTHIBaTh, YTO OCHOB-
Has Macca MUTATEIbHBIX BEIIECTB OPraHMYECKUX yIOOpEHH CTaHO-
BHUTCS JOCTYITHOW JUTSI TUTaHUS PACTEHHM TONBKO MOCIE MHHEPAH-
3ammu. BecHOW CPOKM BHECEHWs] OPTaHMYECKHX YAOOpEHHH 3aTArH-
BalOTCA M3-3a MEPEyBIIAKHEHHSI TTOYBHI, HAMIPSDKEHHOTO rpaduka Be-
CEHHET0 CeBa M APYTUX IMOJEBBIX pa0OT; MPOUCXOIUT MEPEYILIOTH e-
HUE TIOYBHI, JJIS 33/IEIKH OPTaHUYECKUX yJNoOpeHwmii Tpedyercs mo-
MTOJTHUTENbHAsT 00pa0OTKa MOYBHI.

BHocST mMoACcTHIIOUHBII HABO3 Ha TOJIS HABO30pa3OpachIBATEN -
MU H B TOT K€ JIeHb 3aJIeNbIBAIOT B MOuBY. | ITyOMHA 3a/ienku HaBo3a
3aBUCHT OT BO3JEIBIBAEMON KYJIbTYPBI, TPAHYJIOMETPUIECKOTO CO-
CTaBa MOYBBI U COCTABJISIET MIPU BHECEHUH MOJ BCmaliKy 15-25 cm, a
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npu BHeceHHH B TyHKH-10-12 cM (ocobeHHO 3 deKTUBHO TaKkoe BHe-
CEeHHE MoJ KapToQensb).

Haunbonbmmit 3 ekt oT moAcTHIOUHOrO HaBo3a B rOf BHECE-
HUSA MTPOABIIACTCA Ha ACPHOBO- INOA30JUCTBIX ITOYBAX JICTKOI'O I'paHy-
JIOMETPUUYECKOT0 COCTaBa IMPH JOCTATOYHOM KOJUYECTBE OCAIKOB.
JUTENnbHOCTh €ro MOceNeHCTBUSl TakKe 3aBUCHT OT TpaHyJIOMeT-
PHYECKOr0 COCTaBa: Ha CYTIIMHUCTBIX [TOYBaX 3aMETHOE JISHCTBUE Ha
YPOXalHOCTb CENbCKOXO3SMCTBEHHBIX KYJIbTYp IOACTHIIOYHBINA Ha-
BO3 OKa3bIBaeT B TEUEHHE BCEW pOTAI[MHM CEBOOOOPOTA, HA MECYaHbIX
IoYBaxX BCIEACTBHE 0ojiee OBICTPOrO Pa3IOKECHHS TOCTEACHCTBIE
MeHee MPOJJOIDKUTENBHOE — JIBA-TPH T'OJIa.

Jo3a XKuIKoro yaoOpeHusl yCTaHABIMBAETCS UCXOJS U3 COIep-
JKaHUS B HeM a30Ta. JKujikue opraHu4ecKue yao0peHUsl MPUMEHSIOT
B OCHOBHO€ BHECCHHUE I10J] BCIIAIKY WJIM KYJIbTHUBAlIUIO OCCHBIO, IO
KyJbTHBAIIMIO BECHOM, a TaKke JJIs MOJKOPMOK 1o (hazaM pocra u
pa3sBUTUA MHOTI'OJICTHUX TpaB. Bo wusOexanue IOTEPL Ha JICTKHUX
(pBIXJIOCyIiecHaHbIX, IECYaHBIX) MOYBAX KUAKUA HABO3 MO SIPOBBIC
KyJIbTYyphl HEOOXOIMMO BHOCHUTH BecHOW. Ha mactOummax Kujakui
HaBO3 BHOCHTCS TOJIBKO OCEHbIO M He Oonee 50 T/ra mHa4e CHU3UTCA
[10€AaEMOCTb TPABbI CKOTOM.

IIpn wmcmonb3oBaHWK OECIIOACTHIIOUHOTO HAaBO3a B OCHOBHOMU
IpueM HauOosee IMMeecoo0pa3HoO €ro 3ajeNblBaTh B OMOIOTHYCCKH
aKTUBHBIA cioit 7-17 cm. bomee rimy0Ookas 3aenka KUAKOTO HaBO3a
[0 3KOJOTMYECKUM M SKOHOMHUYECKUM IPUYMHAM lieraecoo0pasHa,
T.K. YBEJIMUMBACTCS ONACHOCThH 3arpsi3HEHUS] TPYHTOBBIX BOJIl BOZO-
PacTBOPUMBIMH OPTaHUYECKUMHU COEANHEHUSIMHU.

Crnenyer u3beratb BHECEHUS )KUIKOTO HABO3a B 3UMHUH MEPUOA
HAa 3aTOILUIAEMBIX BECHON yYacTKax, a TAK)KE CKJIIOHAX, TTIe BO3MOXKEH
CMBIB YAOOpEHUH TalbIMHU BOJAMH.

3eneHoe ynoOpeHHE B 3aBHCHMOCTH OT THIIA HCIIOJIb30BAHMS
(momHOE, 0TaBHOE, YKOCHOE) 3aMlaXUBAETCs OCEHBIO 10 HACTYIIICHUS
3aMOpo3K0oB. O3uMBbIe CHIEpabHBIE KYJIbTYPbHl 3allaxHBaloTCs Bec-
HOH cienytomiero roga. [Ipu ucnonabp30BaHnu Ha 3eleHOoe ynoOpeHue
MPOMEXYTOUYHBIX KYJIbTYp HX IOCEB IMOcje YOOPKH OCHOBHBIX 3ep-
HOBBIX M 3epHOOOOOBBIX KYJIBTYP MPOU3BOAMTCS B CPOK 10 15 aBry-
cra.

[Ipn ucronb30BaHUM COJIOMBI Ha yJOOpEHHE €€ H3MENbUYCHUE
HYXHO IIPOBOJHUTH BO BPeMsI YOOPKH 3€pHOBBIX, KAIlyCTHBIX, KPYIIsi-
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HBIX M 3¢pHOO00OBBIX KYJIbTYP HAaBECHBIMU MPUCTABKAMH K KOMOaii-
HaM. Cpa3y ke Mociie U3MEIbYEHNS COJIOMBI TOMOTHUTENBHO CIeNY-
er BHecT 20-30 T/ra >KMIKOTO HaBO3a WJIM MHHEPAJILHBIC a30THBIC
ynoOpenus u3 pacyera 10 kr a3ota Ha 1 T COJIOMBI 3¢pHOBBIX KOJIO-
COBBIX, 7-8 KI' a30Ta Ha 1 T COJNIOMBI KallyCTHBIX KYJIbTYp, TPEUUXH,
KyKypy3bl, 3-5 Kr/T comomsl 3epH00000BEIX. Hamnbonee nenecood-
Pa3HO COJIOMY BHOCHTH COBMECTHO C JKHUIKHUM HaBO30M, IPU ITOM
CO3Jar0TCsl ONAaronpUsATHBIE YCIOBHS A TYMH(HKAIWW, yMEHbIIA-
IOTCSl TTOTEPH a30Ta, CYLIECTBEHHO CHIKAETCsI OMACHOCTh 3arpsi3He-
HUsl OKpyxaromeid cpensl. Conomy ¢ ynoOpeHHsIMH 3a/IeNbIBAIOT
JMICKOBaHMEM, a depe3 3 Helelu 3alaxuBaroT, YTO CIIOCOOCTBYET ee
JIydlIell MUHEPaJIU3alHH.

I'nasa 7. OIIPEIEJIEHUE IOTPEBHOCTH
CEJbCKOXO3AMCTBEHHBIX KYJIbTYP
B YAOBPEHMUSAX

7.1. UcnoJib30BaHue MUTATEIbBHBIX )JIEMEHTOB
PaCTEHUSIMH U3 MOYBBI

ITorpeOHOCTE B 3sIeMEHTaX MUTAHUS KYJIbTYPhl ONPEHEISIETCS C
YUETOM IUIAHHPYEMOH YypPOXKaMHOCTH KyJIbTYpbl M HOPMAaTHBHOTO
(YmempHOT0) BBIHOCA €10 DIIEMEHTOB ITUTAHMSL.

B mpornecce coznanus ypokast pacTeHHUs UCTIONb3YIOT TUTATENb-
HBIE 3JIEMEHTHI U3 3allacOB IIOYBBI, U3 MTOXXHUBHBIX M KOPHEBBIX OC-
TATKOB U U3 MUHEPAJIBHBIX U OPIraHUYECKUX YAOOpEHUH.

3anacsl IOABUKHOTO 30T B II0YBE, YCBAWBAEMOI'0 PACTEHUSMU,
MOXKHO OINpEeAenuTh No coaepxkaHuto rymyca. Ilo manneim PVYII
«VMIHCTUTYT NMOYBOBEACHUS U arpOXUMHUU», PACTEHUS! yCBAMBAIOT U3
3anacoB mo4Bbl 20-25 Kr a3oTa Ha KaxIbld MNpoLEHT rymyca. Ha-
MIPUMEp, €CIH COAEpKaHUe IyMmyca cocTaBisieT 2%, TO pacTeHHs MO-
T'YT ucmonb3oBatTh 45-50 kr/ra (2% x 20-25 kr).

Bennuuny 3anacoB noasmxHoro ¢ocdopa u Kaausi B MOYBE BbI-
YHCIISIIOT 110 (opMyIie:

3p20s, k20 (kr/Ta) =CxHxVx0,1, (16)
rae 3 — 3anacel P,Osu K,O B 11ouBe, Kr/ra;
C — conepxanue nmoaBmwkHEIX P,Os 1 K,0 B mouse, Mr/kr;
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H — MOIIIHOCTE MaxOTHOTO CIIOSI, CM;

V — 06beMHast Macca [OUBBL, I/CM-.

ITpu orcyTcTBHM WHGOPMAIIUK O MOIIHOCTH MMAXOTHOTO CIOS H
00BEMHOI Macce UCTIONB3YIT cpeanue aannbie (H — 25 oM, V — 1,2
r/em®). Toraa GopMysia MMeeT CIIeAYIOUi BU:

3=Cx25cmx121/eM®*x0,1=Cx3 (17)

He Bce konuuecTBO MOABMKHOTO (ochopa M Kajaus, KOTOPOE
UMEeTCsl B MOYBE, UCMONb3yeTcs pacTeHusiMA. KoapdunmeHTs! nc-
MOJIb30BAHUS MTUTATENFHBIX JJIEMEHTOB M3 MOYBBI MECHSIOTCS B 3aBH-
CHMOCTH OT OMOJIOTHYECKHUX OCOOEHHOCTEH KYJIBTYpPHI, TUIOJOPOANS
MOYBBI, TIOTOJIHBIX YCIOBHUH, YPOBHSI arpoTeXHHUKU. YeMm BIIIE cO-
JiepiKaHue dJIeMEHTa MMUTAHUS B TIOYBE B JOCTYIMHOH (opme, TeM HU-
Ke KOI(POUIMEHT ero NCnob30BaHus pacteHusMu. KoadduumenTtor
WCTIOJIb30BAHMS DJIEMEHTOB MTUTAHUS MOBHIIIAIOTCS B YCIOBHSIX OpO-
menns (B 1,5-2 pasza), a TakKe MpH BHECEHWH OPTaHUYECKUX, MUHE-
PAIBHBIX M HM3BECTKOBBIX YJIOOPEHHI, YCHIMBAIOUIUX JIOCTYITHOCTb
MUTATENFHBIX AJIEMEHTOB M3 MOYBbI. KpoMe Toro, Hy’)kKHO OTMETHTH,
9T0 KO3 (HUIMEHTH YIUTHIBAIOT YCBOSHUE MUTATEIBHBIX SJIEMEHTOB
M3 TTAXOTHOTO CJIOS, XOTSI PACTEHHUS MCIIONB3YIOT UX U U3 Oojee Ty-
OOKHUX CIIOEB.

Koadduiment ucrnonb30BaHus MATATENFHOTO 3JIEMEHTa U3 M0Y-
BBI BBIpa)kaeTcs B % W pacCUUTHIBaeTCA 1Mo (popmyie:

Kn = g 100, (18)

rae Kn — ko punmenT ycBoeHus 21eMeHTOB TUTAHUA U3 TTOYBHI, %0;

A — KOIHYECTBO DJIEMEHTA MHUTaHUsI, BBIHOCUMOE C ypOXKaeM Ha

HE yI0OpeHHO! MoYBe, KI/Ta;
3 — zamacel TOABMKHON (POPMBI 3JIEMEHTa MUTAHUS B MTAXOTHOM
cioe, Kr/ra;

100 — koaurnment nepesona B %.

Cpenane Ko3(pGUIMEHTH UCIIONB30BaHUS 3JIEMEHTOB MUTAHHSA
13 3aI1acoB IMOYBHI IPUBOAATCS B Tabmwmie 7.1.1.

Onpeodenenue 803MONCHO20 YPOJCAs 34 cHem HA000POOUs NOY-
6bl. BO3MOXKHBII ypOBEHB ypOrKas 32 CUET ILIOOPOAUS TTOYBHI OITp e-
JIeNsIeTCsl PY MTPOTHO3UPOBAHUH YPOXKANHOCTH CETbCKOXO03HCTBEH-
HBIX KYJIBTYP.

113



Tabmuua 7.1.1 — KoaddpunueHTs! Hcnonb30BaHMs! CETbCKOX03UCT-
BEHHBIMH KynbTypaMu P,Os u K,O u3 nous, %

KynbTypa KoadpunmenTs ncnonap3oBanus
P,0s K,0O

O3nmas nuieHuna 4 10
O3zumMast poxb 6 12
SlpoBas meHuna 4 8
Slumenn 6 13
Ogec 6 16
ITpoco 6 16
3epHOO00OBBIC (JTFOTIHH) 4 8
Kaprodens 10 40
Jlen (conomka) 4 12
Paric 6 18
Kykypy3a (3en. Macca) 8 21
OHOJIETHHE TPABBI 8 45
MHoroneTHue TpaBbl 7 37
[TpoMexxyTo4YHbIE KYAbTYPBI 3-4 5-6
OBoITHbIE KYIbTYpHI: CTOIOBAs CBEKJIa 12 15

MOPKOBb 13 18
B cpenHem n3 MUHEpAJIbHBIX NO4YB 6-8 10-15
B cpeanem u3 TOpQsIHO-00JOTHBIX 10-20 30-50
10YB

VYyuTeIBas copepskaHUE B IIOYBE 3JIEMEHTOB IUTAHUS U KO3PPu-
LUEHTHl UX HUCIIOIb30BAHUS, a TAKKE YACIbHBIM BBIHOC HJIEMEHTOB
MUTAaHUA KyJIbTYpOU MOKHO OIpPEAEIUTh BOBMOXKHBIN €€ ypoxkail 3a
CUET IIJIOA0POIHS TTOYBBI.

Ilpumep. O3umas poXb BO3JENBIBACTCS Ha  JIEPHOBO-
MOJ30JIMCTON CyIecyaHol MouBe ¢ coaepkanueM rymyca 1,5%, non-
BIDKHBIX (opM pocdopa u kamust mo 150 MI/Kr mOUBEI.

3anac azora B mouse coctaBuT 30 kr/ra (1,5% x 20 kr).

3amac ¢ocdopa 1 xanms B mouse coctaBuT no 450 xr/ra (150
MI/KT TTOYBHI X 3).

Koaddumment wucnonpzoBaHuss 03uMoON poxbio (ocdopa us
mouBEl — 6%, kamus — 12%.

O3uMoil pkM U3 TOUBBI JOCTYNHO: a3oTa — 30 Kr/ra;

tdhochopa — 27 kr/ra (6% ot 450 kxr/Ta);
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kamust — 54 xr/ra (12% ot 450 kr/ra).

Hnst co3manust 1 11 3epHAa U COOTBETCTBYIOLIETO0 KOJHUYECTBA CO-
JIOMBI 03uMOH pxku HeoOxomumo 2,8 kr N, 1,21 kr P,Os u 2,33 kr
K50 (HopMaTuBHBIH (YAETbHBIN) BBIHOC).

YpokallHOCTh 03UMOI PXKH 32 CUET IUIOAOPOIHS TOYBBI OyaeT
CIEAYIOIIEH:

3a cuer azora — 10,7 i/ra (30 kr/ra : 2,8 kr),

3a cuer ocopa — 22,3 1/ra (27 kr/ra : 1,21 kr),

3a cuer kanus — 23,2 1i/ra (54 kr/ra : 2,33 kr).

BennunHy ypokas orpaHMYMBAcT MUHHMAJBHBIA (aKkTop, CO-
JiepiKaHue TOJIBMKHOTO a30Ta, MOITOMY YPOXKAHHOCTh O3MMOM KU
Ha JaHHOW MouBe Oe3 BHeceHus ymoOpeHuit cocraput 10,7 1y/ra.
UToObI mosy4ath 0OJIbIINE YPOXKaU, HEOOXOIUMO MPUMEHSTh YI00-
pEHHSL.

7.2. Ucnoyb30BaHue MUTATEIbHBIX 3J1EMEHTOB M3 BHOCHMBIX
y}mﬁpelmﬁ, MOKHUBHBIX U KOPHEBLIX OCTAaTKOB

MuHepanbHble U opraHuyeckue yaoopenus. [Ipu BHeceHUH
yIOOpEHHI CleyeT YUYUThIBATh, YTO HE BCE KOIMYECTBO DJIEMEHTOB
MUTAHUS,, KOTOPOE MOCTYMAeT ¢ OPraHHYECKUMHU H MUHEPaTbHBIMH
yIOOpEeHUsIMH B TIOYBY, YCBaWBaeTCsl PACTCHUSIMHU.

CrereHb YCBOCHUS PACTCHUSIMHE DJIEMEHTA MUTAHUS, BHOCHMOTO
¢ ynoOpeHueMm, BbIpakaerca Kod(h(UIeHToM Hcmonbp3oBannd. Ko-
3¢ uIMeHT UCIONp30BaHUs dJIeMEHTa MUTAaHWS U3 YI0OpeHUH pac-
CUUTHIBACTCS PA3HOCTHBIM METOJIOM (TI0 Pa3HHUIIE BBIHOCA 3JIECMEHTOB
MUTaHWsI Ha YIOOPEHHOM W HEYIOOPEHHOM BapHaHTE) MO JAaHHBIM
MOJIEBBIX OIBITOB IO CIIEAYIOIIeH Gopmyre:

By —Bo
K=22"2%100,%, (19)
rae K — koo duimieHT ycBOeHHsI 37IeMEHTOB MTUTaHM U3 YAOOpeHUH,
%;
By — BBIHOC 271eMeHTa MUTAHUS C ypOXKaeM Ha YZI00pEeHHOM yda-
CTKE, Kr/Ta;

Bo — BBIHOC dlleMeHTa NMUTAaHHUS C YpOKaeM Ha KOHTPOJIbHOM
(meymoOpeHHOM) yJacTke, Kr/Ta;

C — KONMYeCTBO 3JIEMEHTA MUTAaHUS, BHECEHHOE C YA0OpEHHEM,
Kr/ra;
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100 — koahdpunment nepesoaa B %.

Takoli cmoco0 pacdera kod(p(UIIMEHTa UMEET CEpPhe3HBIA He-
JOCTATOK, T.K. YCJIOBHO MPUHUMAETCS, YTO IPU BHECEHUH yI00peHUN
KOJIMYECTBO HCIOJIB3YCMBIX PACTCHUAMH ITUTATCIbHBIX 3JIEMCHTOB
Y3 TOYBBI HE U3MEHSETCs, XOTS 3TO HE Tak. [IpaBuibHee ObLIO ObI
OIpeneuTh KOXPPHUIMEHT UCIOIb30BAHUS DJIEMEHTA IMHUTAHHsSI pac-
TEHHAMHU U3 yHoOpeHus Ha (OHE OPYruX MUTATEIbHBIX DIIEMEHTOB,
YeM B CPAaBHEHUU C a0COJIIOTHBIM KOHTpOJieM (0e3 BHECEHHsI yA00pe-
Huil). bonee TOUHO KOX(PPUIMEHT MOXKHO OMPENENUTh TOIBKO HU30-
torueM MerozoM (©N, *P).

KoagduimeHThl UCHIONB30BaHMS PACTEHUSIMH 3JIEMEHTOB IHTA-
HUS U3 yIOOpEHUH BapbUPYIOT B MEHBIINX Mpeaenax, 4eM Kodpu-
IOHUEHTHI HUCIIOJIB30BAaHUS JJICMECHTOB IIMTAHUA U3 ITOYBHI. Ho n onm
CYIIECTBECHHO U3MCHAIKOTCA B 3aBUCUMOCTU OT CBOMCTB IIOYBHI, ono-
JIOTUYECKUX OCOOEHHOCTEW KYJbTYp, MOTOAHBIX YCIOBHH, (opM
ynoOpeHuii, crocoda X BHECEHHS U APYTUX (pakTopoB.

Tak, xK03pHUIHEHTH NCTOIL30BAHUSI MEHBINE TPH BHECEHUHU
OOoNBpIMX 1103 yAOOpEHWH, BBICOKOW KHUCIOTHOCTH IIOYBBI, IIPH
CILTONIHOM BHECEHHU yJOOpEHHI MO CPaBHEHHIO C JIOKAIbHBIM. B
HOPMAJIbHBIE 110 YBJIAXKHEHHUIO TO/IbI a30T M Kalluil U3 yI00peHHI nc-
MOJB3YIOTCS JIYYIIE, YeM B 3aCYIIIUBbIC.

Ha xucnpIx moyBax U3 MHHEPAIBHBIX YIOOPEHUH MI0XO0 UCTIONb-
3YIOTCSl pacTeHusIMH a30T U ¢ochop. M3BecTkOBaHNE MOYBHI TIOBHI-
IIaeT MCIONb30BaHUE U3 ynoOpeHnii a3ota u (ocdopa, HO CHIKAET
CTeTeHb yCBOSHMSI Kayus (TposBisieTcst anTaronn3M noHoB Ca u K).

W3 tpyaaopacTBOopuMBIX (popm ymobpennii (PpochoputHas my-
Ka) DJIEMCHTHI MMUTAHHS YCBAMBAIOTCS PACTCHUSIMA B MCHBIIECH cTe-
MEHH, YeM M3 BoiopacTBopuMbIX hopm. [IpumepHo onnnakoso (Ky =
15-20%) pacrenus ycBauBaioT ¢ocdop u3 cynepdochaToB, aMMo-
¢oca, ammodocdarta, cynepdoca u Heckonbko ydumre u3 JXKKY. Ha
JIETKUX MMoYBax (Gochop WX MHHEPATBHBIX YIOOPEHUH yCBaWBaeTCs
JydIle, YeM Ha CBS3HBIX.

Cpennue 3HaYeHUsT KO3()PUIIMESHTOB UCTIOIB30BAHUS SJIEMEHTOB
MUTAHUS U3 MUHEPAIBHBIX M OPTraHMYECKUX YIOOPEHUN TpPU HOP-
MAaJIbHBIX YCIIOBHSIX BBIPAIMBAHUS MPHUBOIATCA B Tabmuiax 7.2.1-
7.2.2.
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Tabnuma 7.2.1 — Ko pumeHTs UCIONB30BaHUS PACTCHUSMU MTUTA-
TEJNBHBIX JIEMEHTOB U3 MUHEPAJIBHBIX YI00peHui, %

lon nelictBus | N | Py0s | K>O
OCHOBHBIE KYJIBTYpHI C€BO0OOPOTA
1-i 60-70 15-20* 50-60
2-i - 10-15 15-20
3-i - 5 -
3a porammio ceBoo00poTa 60-70 30-40 65-80
KynbTypsl B IpOMEXYTOYHBIX OCEBaX
1-ii | 4045 | 10-15 | 40-45

* - [IpH CIUTOLIHOM BHECEHUH BPa30pOC; MPH JIOKaIbHOM BHYTPHITOUBEHHOM
BHeceHuu — 30-35%.

B memom, a3oT mydine UCIONb3yeTcs U3 MUHEPAIBHBIX yI00pe-
HUMA, 9€M U3 OPTaHUIECKUX yAoO0peHuid, ¢pochop — aydiie uCIoiab3y-
ercs U3 OpraHNYecKuX yIOoOpeHui, a Kaaui — mMpuOIN3UTENbHO OU-
HAKOBO UCHOJIB3YETCA M3 MUHEPAJIbHBIX U OPTraHUYCCKUX yzxo6peH1/H71.
W3 opranmuecknx ynoOpeHni Hambonee JOCTYIHBI JIEMEHTHI MTHUTa-
HUS U3 )KUJIKOTO HABO3a.

IIpu pacuere 103 yaoOpeHHH yUUTHIBAIOTCSA KOAG(UIIUCHTHI HC-
MIOJTE30BAHUS JIEMEHTOB MMUTAHUS M3 MUHEPAJIbHBIX yIOOpeHnu B 1-
U TOJ, U3 OPTaHUYECKUX YAOOPEHHUA — B TIEPBBIA M BTOPOU TOJ JCH-
CTBHSL.

IMo:xxkHMBHO-KOPHEBBIe ocTaTku. [Ipm pa3paboTke CHCTEMBI
yIoOpeHusl B cEBOOOOPOTE TAKKE yUUTHIBACTCS BIIHMSIHUE ITHTATENb-
HBIX 3JIEMEHTOB TMOXKHUBHBIX M KOPHEBBIX OCTaTKOB. llpn BO3mensl-
BaHWW CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP B IOYBE OCTAeTCS 3HAYU-
TENbHOE KOJIMYECTBO IMOYKHUBHBIX M KOPHEBBIX OCTATKOB, B KOTOPBIX
COCPENOTOYEHO OONBIIOe KOJMYECTBO AJIeMEHTOB muraHus. [lura-
TENbHBIE BEIeCTBa, HAXOMIAIIMECS B OpraHUYECKOW (opme, mocie
MUHEpaTN3aI[iil OCTATKOB IEPEXOAT B IOCTYITHOE ISl KYJIBTYpP CO-
cTostHuE. KommdecTBo 311eMEeHTOB, aKKyMYJIMPOBAHHBIX B TTOKHUBHO-
KOPHEBBIX OCTaTKax, oIpesensercs MHOruMH ¢dakropamu. OHO 3aBH-
CHUT OT XUMHUYECKOTO COCTaBa, yPOKANHOCTH, a TAKXKE OT KOIIMYeCTBa
KOPHEBBIX W MOXHUBHBIX OCTATKOB TOW WJIM MHOHM CEITbCKOXO3SHCT-
BEHHOU KYIIbTYPHI.
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KonunuecrBo MMOXHUBHO-KOPHEBBLIX OCTATKOB B ITAXOTHOM CJIOC U
COACPIKAaHNEC B HUX IJJICMCHTOB NUTAHUA NPCACTABICHO B Ta6J'II/II_IC
7.2.3.

Tab6muna 7.2.3 — KoiudecTBo MOKHUBHO-KOPHEBBIX OCTATKOB B T1a-
XOTHOM CJIO€ M COJICPYKAHUE B HUX MMUTATESIILHBIX 3JIEMCHTOB Ha JIEp-
HOBO-TIOI30JIUCTBIX II0YBAX

Koin-Bo cyxux | Conep:kaHue 371eMEeHTOB ITUTa-

Ypokaii- | TIOXH.-KOPH. | HUSI B TOXXHUBHBIX M KOPHEBBIX

Kynsrypa HOCThb, |OCTAaTKOB Ha 1| ocTaTkax, Kr Ha 1 1 OCHOBHOM

/ra 1] OCHOBHOM TPOYKIIUH
MPOAYKITUH, 11 N P,Os K>,O
1 2 3 4 5 6
Knesep 1-ro 1 21-30 15 3,2 0,9 1,6
A 31-40 14 3,0 0,85 15
S OBAHMSL. CCHO 41-60 1,3 2,8 0,8 14
’ 61-70 1,2 2,6 0,7 1,3
Bo6oso-3m1a- 21-30 15 2,9 1,1 2,5
KOBBbIE MH. Tpa-| 31-40 1,4 2,8 1,0 2,3
BBl (K1 + TH- | 41-60 13 2,6 0,9 2,15
Mod.) 1-ro u 2-
roroja noib- | 61-70 1,2 2,4 0,9 2,0
30BaHMsI, CEHO

Tumodeenka 1-|  21-30 1,6 2,9 1,33 3,7
rou 2-roroma | 31-40 1,5 2,7 1,25 3,5
MOJIL30BaHMS, 41-60 1,4 2,5 1,1 3,2
CEHO 61-70 1,3 2,3 1,0 3,0
16-20 15 0,9 0,41 1,6
Osumbre 3epHo- 21-25 1,4 0,85 0,38 15
BbIC, 36PHO 26-30 1,3 0,75 0,35 1,4
’ 31-35 1,2 0,72 0,32 1,25
36 u> 1,1 0,65 0,30 1,15
11-20 1,3 0,91 0,44 1,95
q 21-30 1,2 0,84 0,41 1,80
ii?;‘zjeggo' 31-35 11 0,77 0,37 1,65
> 3¢P 36-40 1,0 0,70 034 | 150
41 u> 0,9 0,63 0,30 1,35
11-20 1,3 2,35 0,47 1,43
T'opox, 3epHO 21-30 1,2 2,17 0,43 1,32
31-35 1,1 2,00 0,40 1,21
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IIponomxenue Tadnuibt 7.2.3

1 2 3 4 5 6
11-15 4.4 53 1,32 7,2
JliomH, 3epHo 16-20 4,3 5,15 1,29 7,0
i 21-25 472 5,0 1,26 6,9
26-30 u> 4,1 49 1,23 6,7
101-150 0,19 0,66 0,14 0,38
JTrormn, 3ene- | 151-200 0,18 0,63 0,13 0,36
Has mMacca 201-300 0,17 0,60 0,12 0,34
301l u> 0,16 0,56 0,11 0,32
150-250 0,14 0,09 0,04 0,22
Kykypysa, 3e- | 251-350 0,12 0,07 0,03 0,19
jteHast macca | 351-400 0,10 0,06 0,026 0,15
401 u> 0,09 0,05 0,02 0,14
Kaproders 101-200 0,13 0,09 0,03 0,32
KTyOHH > | 201-300 0,12 0,08 0,025 0,30
301 u> 0,11 0,07 0,02 0,27

IIpu onpeneneHuy KOIUYECTBA MUTATEIbHBIX BELIECTB, HCIIOb-
3yeMBIX PACTEHHSAMH U3 NTOKHUBHBIX U KOPHEBBIX OCTATKOB, arpoXH-
MHKH TIpEAIaraoT HCIONIb30BaTh KOI(MPHUIMEHTHI, MPUHATHIC I
OpraHUYECKUX YIOOpEHUH.

[ToxHMBHBIE U KOPHEBBIE OCTATKA MUHEPAIU3YIOTCS JOCTATOUHO
op1cTpo. OcobeHHO OBICTPO MHHEPANHU3YIOTCS OCTaTKH OO0OOBBIX
KyJIbTYp. BinsiHe NOXXHUBHBIX 1 KOPHEBBIX OCTATKOB, MIPEX/E BCE-
r'0, YUUTHIBACTCS] HA A30THOE IUTAaHUHUE PACTEHUH.

Ipumep. 1lpn ypoxaitHocTn ceHa kieBepa 50 1i/ra, mocie ero
yOopku Ha 1 ra octaHercst 65 I MOXKHUBHO-KOPHEBBIX OCTaTKOB (50
w/ra x 1,3 m) u 182 xr azora (65 wra x 2,8 kr). Kynerypa, xoTopas
OyzeT BO3IENbIBATHCS MOCIE KIIEBEpa, a 3TO Yallle BCEro 3€pHOBEIC,
ucnonezyer 25% (xo3¢¢unuent ucnonp3oBanue N M3 MOACTUIIOU-
HOTO HaBO3a) a30Ta MOKHUBHO-KOPHEBBIX ocTaTkoB (182 kr x 0,25 =
46 k).

46 xr azora goctatodHo Ans (opmupoBanms 17 1y/ra 3epHa
(HOpMaTHBHBINA BBIHOC a30Ta 3€PHOBBIMHU KYJIBTypamMH BapbUPYET OT
25,0 mo 30,4 kr Ha 1 T 3epHA).
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46 Xr azora MOXHMBHO-KOPHEBBIX OCTAaTKOB KieBepa SKBHBA-
JICHTHO TPUMEHEHHMI0 77 Kr/ra a3ora MUHEpaJbHBIX YAOOpeHu# (B
MEpBBIN TO U3 MUHEPAIBHBIX yA0OpeHui ncnonbdyercs 60% azora
(46 kr/ra: 60% x 100 = 77 xr)).

7.3. MeToan! onpenejieHus 103 MUHEPATbHBIX Y100 peHU i

VYpoBeHb MPHUMEHEHUS! MUHEPAIBHBIX YAOOpEHHH B XO3SCTBE
ompesieNisieTcs, MPEXIe BCEro, SKOHOMHYECKHMHU YCIOBHSIMHU. [Ipu
pa3paboOTKe CUCTEMbI YJI00pEHHUs B XO3IHWCTBE M CEBOOOOPOTAX HaM-
Oonee panyoHaIbHBIC O3Bl MUHEPAIBHBIX YJIOOpEHUH ClienyeT yc-
TaHaBJIMBaTb B 3aBUCUMOCTH OT IMPUMCHACMbBIX TEXHOJIOTHH BO3¢C-
JIBIBAHMSI CEJILCKOXO03SMMCTBEHHBIX KyabTyp. Ilpu BeIOOpE 103 y100-
peHU HeoOXOoJMMa WX TINATENbHAs arpo’KOHOMHUYECKas OIleHKA.
OnTrMansHOM J030H CIeayeT CUMTATh Ty, KOTOpas OOeCIeunBacT
HanOOJBINYI0 YPOXKAHHOCTh C TeKTapa MPH MAKCHMAILHOM YHCTOM
JI0X0Jie OT yIOOpEHHil, T.e. caMyl HHU3KYI Ce0eCTOMMOCTh TONY-
yaemoll mpoaykiuu. Kpome Toro, oHa JommkHa oOecrieunBaTh BOC-
MIPOM3BOICTBO TUIOIOPOANS TTOYBHI M COXpaHEHHE OKPY KaloIIen cpe-
TTBL.

IIpu ompeneneHnm 0361 YAOOPEHWH Ha IUIAHUPYEMBIN ypOKaid
HEOOXOANMO UCXOIUTH U3 ONTHUMAIBHON MPOAYKTHBHOCTH CEITBCKO-
XO3AMCTBEHHBIX KYJIBTYP.

ArpoxumMudeckas Hayka pacronaraer Ooiee uem 20 meromamu
pacdera 103 ynoOpennii. B HacTosiee BpeMs B peciyOinKe mpruMe-
HsAETCS 6 METOI0B, OCHOBHBIM M3 KOTOPBIX SIBJISIETCS] KOMILIEKCHBIM.

1. Komnuiexkcublii Metoa. 10361 MuHEpaIbHBIX yOOOpEHHI pac-
cuMThIBalOTCS Ha OBM 1o cnenuanbHO MporpaMme «Ypaxkai» mo
pa3paboTKke IIaHa MPUMEHEHHs B XO3AHWCTBax pecryonukd. B ocHo-
BY pacdera 03 yIOOpeHHid 3TUM METOJOM TIOJOXEH y4eT BBIHOCA
JJIEMEHTOB MHUTAHUS IUIAHUPYEMBIMH YPOXKAsSIMHU CEIIbCKOXO3SHCT-
BEHHBIX KyNbTYp U K0d(durrenTa ux Bo3Bpara B mouBy. Kpome To-
ro, B pacuere YYUTBHIBAIOTCA IOYBEHHO-arPOXUMHUYECKUE YCIIOBUS,
BHJl U KOIWYECTBO OPTaHMYECKUX YIOOpEHUH, MPUMEHSEMBIX IO
OCHOBHYI0O H TIPENIIECTBYIONIYIO KYyIbTYPHI, a TaKke O0OOBBIN
MIPE/IIeCTBEHHUK.

Koadduiment Bo3Bpara 35eMeHTa TUTAHUS B TIOYBY PACCUUTHI-
Baercs 1o Gopmyie:
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Ke = %.100%, (20)

rae Kg — koo uImeHT Bo3BpaTa 3JIeMEHTOB MUTAHUS, %0,

/[ — onTuManbHas 103a ya00peHuil, Kr/Ta;

B — BBIHOC 37IEMEHTOB MMUTAHMSI, KI/Ta.

Bennunna k03¢ UIMEHTOB BO3MEIIEHHS 3aBUCHT OT THMA, Tpa-
HYJIOMETPHUYECKOr0 COCTaBa MOYB, 3aMlacOB B HUX MOABHKHOTO (oc-
¢dopa u Kamus, Ouomornyeckux ocobeHHocTeil KymbTyp. B 3aBucu-
MOCTH OT 3THX YCI0BUH KO3 (HUIIMEHTH BO3BpaTa 0GOPMIICHEI B BH-
JIe CIIpaBOYHbBIX Tadui 7.3.1-7.3.3.

Tabmuna 7.3.1 — Bo3Bpar a3ora Ha JIepHOBO-TIOI30JIUCTHIX CYTJIUHH-
CTBIX U CYIIECUAHBIX ITOYBAaX HaA MOPCHE, %

Ne I"pynmsl ypoxkaiHOCTH
TPy Kymwypa Ll vy

IIbI

1 2 3 4 5 6 7
1. OszuMmBbIe 3epHOBBIE, KyKypy3a (3ep-

HO), Kaptodellb, KOPMOBasi CBEKJIa,
penpka MacinuyHas (3/M), OBOIIM
(MOpPKOBB)

110|100 | 90 | 80 | 70

2. SIpoBBle 3epHOBBIE (3€pPHO), OTHO-
JIETHHE TPaBHI (3eJIeHas Macca), parc
(3enenass macca), 6000BO-3TaKOBBIE
TpaBbI (CEHO), MHOTOJIETHHE U OIHO-
JIETHHE 3JIaKOBBIE TPaBHl (CEMeEHa),
03MMast POXKb (3eJIeHast Macca)

100 | 90 | 80 | 70 | 60

3. CaxapHasi CBeKJa, €CTECTBEHHbIE

130 | 120 | 110 | 100 | 90
CEHOKOCKI ¥ ITacTOMIIa

4, Kykypy3a (3emeHass macca), parc,
penpka MacimdHas (cemena), oano-| 150 | 140 | 130 | 120 | 110
JIETHUE TPaBHI (CEHO)

Jlen, 6000B0-31aKOBEIE cMecH (3ep-

5. 70 | 65 | 60 | 55 | 50
HO)

6. I'peunxa, KynbTypHBIE NacTOMIIA, 120 | 110 | 100 | 90 | 80
OBOIIH (KamycTa)

7. OpnHonernrue 6000BBIE (3€pHO, 3€ie- 20 | 35 130 | 25 | 20
Has Macca)
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[Iponomxkenue Tadbmuiet 7.3.1

1 2 3 4 5 6 7

8. OnHonerHue 00OOBO-3JIAKOBBIC Tpa-
BBl (3enmeHast macca), mHoroneraue| 60 | 55 | 50 | 45 | 40
6000B0O-3J1aKOBBIE TPaBHI (CEHO)

9. MHoronernue 0000BbIE TpaBHI (ce-
HO, 3€JIeHas Macca, CEMEHa), JTIFOTHH

00 | OO | OO | OO | OO

10. |MHoroneTHHue 3J1aKOBBIE TpaBbl (ce- 180 | 170 | 160 | 150 | 140
HO), OBOLIH (3€JICHBIE, JIYK, TOMAThI)

11. |Osowwu (orypiisi) 400 | 380 | 360 | 310 | 320

Tab6muna 7.3.2 — Bo3epar ¢ocopa Ha IepHOBO-TIOI30IMCTIX CYT-
JIMHUCTBIX U CYIIECUAHBIX IMOYBAaX Ha MOPCHE, %

I'pyn| Bosspar npu conepkaHuu

No na P205

pr_r[- Kybrypa ypo- B TI0YBE, MI/KI
e | M| 101- | 151-| 201- | 301-
150 | 200 | 300 | 400
™ | 100

1 2 3 4 5 6 7 8

1. |O3umas muenuna, kykypy3a| 1 | 260 | 220|200 | 130 | -
(3epHO), oaHoneTHue 606oBO-| 2 | 250 | 210 | 190 | 125 | 55
3JIaKOBbIE cMecH (3epHo), sipo-| 3 | 240 | 200 | 180 | 120 | 50
Boii pamc (3emeHas wmacca),l 4 | 220 | 180 | 160 | 110 | 45
memomka  (3emeHas mac-| 5 | 200 | 170 | 150 | 100 | 40
ca),0BOIIHU (CBEKIIA)

2. |O3umas poxb, Tpurukane| 1 | 240 (200 | 180 | 120 | -
(3epHO), BUKa, cepanmemia (3e-| 2 | 230|190 | 170 | 110 | 50
JeHas Macca), paiirpac (ceno),| 3 | 220 | 180 | 160 | 105 | 45
CEHOKOCHI YITy4IlICHHbIC 4 | 190 | 160 | 140 | 100 | 40

5 |180| 150|130 | 90 | 35

3. |fumens, oBec, spoBas mmre-| 1 | 220 | 180 | 160 | 110 | -
HUNA, Tputhkaine (3epHo),| 2 | 200 | 170 | 150 | 100 | 45
03uMbIA U sipoBoii pamc (ce-| 3 | 190 | 160 | 140 | 95 | 40
MeHa), BHKa, (3epHO), peapka| 4 | 180 | 150 | 130 | 90 | 35
Maciu4Has, omHonernme Oo-| 5 | 170 | 140 | 120 | 80 | 30
0OBO-37TaKOBBIE TPaBHI (3ene-

Hast Macca)
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[Iponomxenue Tadumikt 7.3.2

1 2 3 4 5 6 7 8
4. |Kaprogens, paiirpac (3emenass| 1 | 370 | 310 | 280 | 190 | 75
Macca), MHorojeTHre 606oBo-| 2 | 340 | 280 | 250 | 170 | 70
3JIaKOBBIC TpaBHl (ceHo), oBo-| 3 | 310 | 260 | 230 | 160 | 65

i (Karrycra) 4 | 280|230 210|140 | 60

5 | 250 | 210 | 190 | 130 | 55

5. |Jen, macrouma ecrectBen-| 1 | 650 | 540 | 490 | 320 | 140
HBIe, oBomM (Tomathl, oryp-| 2 | 600 | 500 | 450 | 300 | 130
1113))] 3 | 550 | 460 | 410 | 280 | 120

4 | 500 | 420 | 380 | 250 | 110

5 | 470 | 390 | 350 | 230 | 100

6. |KopmoBas u caxapnas ceexima,| 1 | 300 | 250 | 220 | 150 | 65
ropox (3epHo), rpeumxa, Ky-| 2 | 270|230 | 210 | 140 | 60
Kypy3a (3enenas macca), o3u-| 3 | 250 | 210 | 190 | 130 | 55
Mble 3epHOBbIC (3enmenast mac-| 4 | 230 | 190 | 170 | 120 | 50

ca), macTOuIIa KyIbTypHbIE 5 1220|180 | 160 | 110 | 45

7. |3epnoBeie + wmuorometnme| 1 | 320 | 270 | 240 | 160 | 70
TpaBbI 2 1300|250 | 220 | 150 | 65

3 |280 (230|200 | 140 | 60

4 | 250|210 |190 | 130 | 55

5 ]240 | 200 | 180 | 120 | 50

8. |Muoronernue 6006oBbie Tpa-| 1 | 400 | 330 | 300 | 200 | 80
BBl (cemeHa, ceHo, 3emenas| 2 | 360|300 270 | 180 | 75
Macca) 3 330 (280|250 |170| 70

4 | 310|260 | 230|160 | 65

5 ]280 | 230|210 | 140 | 60

9. |JItonun, nemntomika (3epHO) 1 |180|150|140| 80 | 45
2 |170 | 140 | 130 | 80 | 40

3 160 (130|120 | 75 | 35

4 |140|120|110| 70 | 30

5 |130 | 110 | 100 | 60 | 25

10. |Muoronernue 3makoBeie Tpa-| 1 | 550 | 460 | 410 | 280 | 120
Bel (cemeHa, ceHo), osommu| 2 | 500 | 420 | 380 | 250 | 110
(3eneHsbIe, YK, TOMAThI) 3 | 460 | 380 | 340 | 230 | 100

4 | 430|360 |320 | 220 | 90

5 |410 | 340 | 310 | 200 | 80
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Tabnuua 7.3.3 — Bo3BpaT kanus Ha IepPHOBO-MTOA30JIUCTHIX CYTIHHH-
CTBIX U CyTleCUaHbIX TOYBaxX Ha MOpeHe, %o

Bosspart npu cogepxkannu K,O
No T'pynma b B gque, Mpr/Kr

TpyI- KynsTypa PO Mite-

KalHO- 81- | 141- | 201- | 301-
. cru | 'g7’ | 140 | 200 | 300 | 400
1 2 3 4 5 6 7 8

1. Osumas mnmenuna, Tpu-| 1 220 | 180 | 165 | 105 | -
THKale (3epHO), TOpoX,| 2 200 | 165 | 150 | 95 | 40
rOpoX0-OBCsIHAasE ~ cMech| 3 180 | 150 | 135 | 85 | 35
(3epHoO), 3epHOBBIC (3ee-| 4 160 | 135 | 120 | 75 | 30
Has macca) + MHoromer-| 5 140 | 120 | 110 | 65 | 25
HHE TPaBbl, OBOIIH (JIYK)

2. SpoBoii stumens (3epHO),| 1 140 | 120 | 110 | 70 -
JMONuH (3epHO, 3eieHast| 2 130 | 110 | 100 | 65 | 30
Macca, OJHoJeTHHE O00- 3 120 | 100 | 90 55 25
00BO-371aKOBBIC ~ TpaBbl| 4 110 | 90 | 80 | 50 | 25
(3emenast macca), macr-| 5 100 | 80 | 70 | 40 | 20
ouia

3. O3umasi poXb, SYMEHb, 1 200 | 160 | 145 | 90 -
SpoBasi NIIEHUI[A, TPUTU-| 2 180 | 145 | 130 | 85 | 35
Kajie + MHOrojieTHue tpa-| 3 160 | 130 | 115 | 80 | 30
BBI, KyKypy3a (3eneHas| 4 140 | 115 | 105 | 70 | 25
Macca), MHOrojieTHHe| 5 120 | 100 | 90 | 60 | 25
TpaBel (CEHO, CeMeHa,
3eJIeHas Macca)

4. Kaptodens 1 100 | 90 | 80 | 55 | 20

2 9 | 80 | 70 | 50 | 20
3 80 | 70 | 60 | 40 | 15
4 70 | 60 | 50 | 35 | 15
5 60 | 50 | 40 | 30 | 10

5. Jlen, sipoBoii parmc, peapb-| 1 260 | 220 | 200 | 130 | 55
Ka MaclIn4Has (CeMeHa), 2 240 | 200 | 180 | 120 | 50
OBOIIH (TOMATbI, OTYPIIbI) 3 220 | 180 | 160 | 110 | 45

4 200 | 160 | 145 | 100 | 40
5 180 | 140 | 125 | 90 | 35
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[ponomxenue Tabauusl 7.3.3

1 2 3 4 5 6 7 8
6. SpoBass mmenuna (3ep-| 1 160 | 130 | 120 | 70 | 30
HO), caxapHas CBeKja,| 2 150 | 120 | 110 | 65 | 30
KOPMOBBIE KOpDHEIUIOABL | 3 140 | 110 | 100 | 60 | 25
BHUKa (3€pHO), 3epHOBbIE| 4 120 | 100 | 90 | 55 | 25
(3emenas Macca), omHo-| 5 100 | 90 | 80 | 50 | 20
neTHrue 0000BBIE TpPaBBI
(3enenas macca)

7. Osumas mnmenuna, Tpu-| 1 240 | 200 | 180 | 120 | 50
THKaJe ~+ MHOroJeTHUe| 2 220 | 185 | 165 | 110 | 45
TpaBbl 3 200 | 170 | 150 | 100 | 40

4 180 | 155 | 135 | 90 | 35
5 160 | 135 | 120 | 80 | 30

8. Ogec (3epHO), pamc (3e-| 1 130 | 110 | 100 | 60 | 25
JieHas Macca), pempka| 2 120 | 100 | 90 | 55 | 25
MacinuyHas (3eneHas mac-| 3 110 | 90 | 80 | 50 | 20
ca), oBOIIH (CBEKIA) 4 100 | 80 | 70 | 40 | 20

5 90 | 70 | 60 | 35 | 15
9. Osumsblii panc (cemena),| 1 280 | 240 | 220 | 140 | 60
OBOLIH (TOMATbI, OTypIIbI) 2 260 | 220 | 200 | 130 | 55
3 240 | 200 | 180 | 120 | 50
4 220 | 180 | 160 | 110 | 45
5 200 | 160 | 145 | 100 | 40

10. |Sp. tpurtukane (3epHo),| 1 180 | 140 | 125 | 85 | 35
rpeunxa, MeNolKa, Iie- 2 165 | 130 | 120 | 80 30
JIIOIIKA-0BEC, BHUKO-OBEC 3 150 | 120 | 110 | 70 25
(3epHO), 03uMBIil stumeHb| 4 135|110 | 100 | 65 | 20
(3epHO), KyKypy3a (3ep-| 5 120 | 100 | 90 | 55 | 20
HO), CEHOKOCHI, OBOIIH
(3emeHple, MOpPKOBB, Ka-
ycTa)

YPOBHHU ypOKalHOCTH OCHOBHBIX CENTbCKOXO3SHCTBEHHBIX KYyJIb-
Typ TpeACTaBIieHbl B Tabmuie 7.3.4.
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Tab6muna 7.3.4 — YpoBHH ypOxKaiHOCTH OCHOBHBIX CEITLCKOX03SHCT-
BEHHBIX KYJBTYP

['pynmsl 1 ypoBHU ypoXKalHOCTH, 1i/Ta

Kymetypa | T 1 Y, Vv
3epHOBEIE 10-30 | 30,1-40 | 40,1-50 | 50,1-60 | 60,1-80
3epHoGOGOBHIE 10-15 | 15,1-20 | 20,1-25 | 25,1-35 | 35,1-50

I'peunxa u xkpecro- 6-10 10,1-14 | 14,1-18 | 18,1-22 | 22,1-30
LIBETHBIE

Jlen (BOMOKHO) 3-5 5,1-7 7,1-9 9,1-11 11,1-16

Caxapnas cBekna, | 100-200 | 201-300 | 301-400 | 401-500 | 501-600
OBOIIIH

Kaptodens 150-200 | 201-250 | 251-300 | 301-400 | 401-500

Kykypy3za (3enenas | 200-300 | 301-400 | 401-500 | 501-600 | 601-800
Macca)

Kopmossie kopre- | 200-300 | 301-500 | 501-700 | 701-900 |901-1200
TUTOJIBI

OnHoneTHHE U

MHOTOICTHIC TPA- | 45 150 | 151-200 | 201-250 | 251-300 | 301-500
BHI (3/M), 03uMast

POXb (3.M.)

OnHoneTHHE U

MHOTOICTHHC TPA- | 54 30 | 3140 | 41-60 | 61-80 | 81-120
BHI (CEHO), KYKYpPY-

3a (3epHO)

MHoroneTHue Tpa- 2-3 3,1-4 4,1-5 5,1-6 6,1-8
BHI (CeMeHa)

Ogomtu 100-150 | 151-200 | 201-300 | 301-400 | > 400

Pacuer 103 ynoOpennii mpoBOAUTCS 110 CIEAYIOMHM (hopMyram:

YV-B-Ks

1000~ (Ho-To) +(H, -Tl):l—Kn . (21)

]
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V-B-Ks

ﬂp205: 1000 _(HO'T0)+(H1'T1) -KpH , (22)
oo = %—(HO'TO)-F(H:L'TJ_) -KpH K pao, (23)

riae Jn, pos, k2o — A03a a3ota, dhochopa, Kanus, Kr/ra;

Y — ypoxaiiHOCTb, 11/Ta;

B — ynenbHbI (HOPMAaTHBHBIM) BBIHOC 3JIEMEHTOB MMUTAHHS, KI/T;

Ks — ko3 uniueHt Bo3Bpata, %;

Ho — no3a oprannyeckux yJnoOpeHHid, BHECEHHBIX IO/ BO3/IENbI-
BaeMYyIo KyJIbTYpY, T/Ta;

To — KOMMYECTBO AJIIEMEHTOB MTUTAHUS, UCTIOIB3YEMBIX U3 1T Op-
raHUYECKUX yIOOPEHHH, KT;

H; — nosza opranmyecknx yaoOpeHHi, BHECEHHBIX TMOJ IMpeIie-
CTBEHHUK, T/Ta;

71 — KOMUYECTBO 3JIEMEHTOB MHUTAHUS, HCIIONB3YeMbIX U3 1T op-
TaHWYEeCKUX YIOOpEHUIl, BHECEHHBIX I0J[ MpPEANIeCTBEH-
HUK, KT;

Kn — nonipaBka Ha 000OBBIH NMPEIIIIECTBEHHUK, KI/Ta;

K, — xooddunment xoppexktupoBku 103 P05 u KoO B 3aBucu-
MOCTH OT KHACJIOTHOCTH TIOYB;

Kpao — xosddummenT xkoppekTupoBku 103 K;O B 3aBHCHMOCTH

OT PaIUAIIIOHHOTO 3arPsI3HEHMS IT0YB.

ATpPOXUMHUYECKON HayKOW pecITyOJVKH TMONY9eHB HOPMATHB-
HBIE JaHHBIE 110 yAENbHOMY (HOPMAaTHBHOMY) BBIHOCY AJIEMEHTOB
MIATaHMS ISl BCEX BO3JIENBIBAEMBIX KyIbTyp (Tadim. 2.2), a Takxke 1Mo
YCBOGHHUIO 3IIEMEHTOB NMHUTAHUSA W3 OPraHUYECKUX ymoOpeHnid (Tad-
numa 7.3.5).

Ecnu mpenmecTBeHHUKOM OBUIM MHOTOJIETHHE W OIHOJICTHHE
0000BBIe TpaBbl, TO K paBeH 20 kr/ra, 6000BO-371aKOBBIE TPABOCMeE-
CH ¥ 3epHO0000BBIE KYIbTYpHI — 10 Kr/Ta.
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Tabnuua 7.3.5 — [loTpebnenue pacTeHUAMHU 3JIEMEHTOB TUTAHUS U3
OpraHMYecKHuX yIOOpEeHHi, KI/T

N [P,0s[ KO0 N [P,0s] K;0
Bunpr ynoopenuii ITorpebnenue, KT U3 OJHOH TOHHBI
1-ii rox 2-1i rox

0,90 |0,50|2,00|0,50|0,15| 0,48

HaBos KPC Ha comoMucTo# Imoj-

CTHIIKE
Hasos KPC na roppanoit mor  6e | 041|160 | 0,42 0,11 | 0,38
CTHIIKE

IHaBo3 KPC na ommiakax 069|047 (1,441|0,45|0,11 | 0,34
Haro3z KPC nonyxuakuii 0,80|0,42|2,00|0,40|0,11 | 0,34
Haso3 KPC xunxnit 0,5510,32|1,57|0,27 | 0,10 | 0,26
Hagos3 nomazei 1,0410,77 | 2,75 0,70 | 0,33 | 0,66
HaBo3 cBuHEM Ha COJIOMEHHOM 084070224 042030053
[OJCTUIIKE

HaBo3 cBuHElN Ha omuiIKax 0,65|0,701,47]0,21|0,30 | 0,34
HaBo3 cBUHEH MOMyXHIKUit 0,7210,25(1,65|0,35|0,11 | 0,25
HaBo3 cBuHEH »)uaxuit 0,60 (0,22 |1,00|0,29 |0,10 | 0,15
Hago3 oBel 2,07 (0,60 |2,80|0,82|0,24 | 0,60
HaBo3HBIE CTOKU 0,151 0,15|0,40 | 0,04 | 0,08 | 0,13
TTTHuuii momer 3,28 14,00 (2,75|1,64| 1,95 | 0,66
[MTruuii moMeT Ha TOPMSHOW MOA- 2.04 | 2,05 | 1,50 | 1,02 | 0,98 | 0,30
CTHIIKE

TTTH4mMii TOMET Ha ONUIIKAX 1,00|0,65|1,70 0,80 | 0,26 | 0,40
[TTramii momMeT Ha KOCTpe 0,87 1055 (1,05|0,69|0,22 | 0,24

Tepmuuecku Beicyniennbiii momer | 8,00 | 8,75 |10,50| 2,00 | 3,50 | 2,10
Topdo-nomernsiit kommocr 1:1 2,04 1205|1501 1,02|0,98 | 0,30
Topdo-nomerHsiit kommoct 1:2 24412501501 1,22|1,20| 0,30
Topdo-HaBo3HbIit kKommoct 1:1 0,701 0,351,201 0,30 | 0,14 | 0,29
Topdo-HaBo3HbIit kKommoct 2:1 0,51]0,25|1,08|0,20|0,12 | 0,26

Topdo-KmKeBbIii KOMIOCT 0,95|0,15|0,50 | 0,40 | 0,05 | 0,20
3eneHoe yaoOpeHue 1,35|0,2510,85|0,45| 0,12 | 0,17
Camporresu 0,50 (0,22 |0,75|0,27 | 0,09 | 0,18

Ipu mnotHocTn 3arps3uenns Cs™ Gomee 5,0 Ku/km® u Sr® 6o-
nee 0,3 Ku/km® Kpan paBeH 1,5 m npuMeHseTcs A MHHEPaIbHBIX
noyB ¢ copepxkanueM K,O menee 200 Mr/kr u g TopsHbIx — Me-
Hee 600 mr/kr. Koaddumment xoppekrupoBku 103 pocdopa u kamust
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B 3aBHCUMOCTH OT KHCJIOTHOCTH IIOYB MPEACTABICHBI B TaONUIIC
7.3.6.

Tabmuua 7.3.6 — KoaddunueHt koppektupoBku 1103 hocdopa u kxa-
JIUA B 3aBUCUMOCTH OT KUCJIIOTHOCTH ITOYB

dochop Kammi
pHkei KpH pHxc KpH
<50 1,2 <6,0 1,2
51-55 11 5,6 -6,0 1,1
>55 1,0 > 6,0 1,0

Pacuernbie 10361 a30Ta, Qocdopa M Kanusi KOPPEKTUPYIOTCS B
3aBHCHMOCTH OT THIIa U TPaHYJIOMETPUYECKOr'0 cocTaBa mouBkl. [lo-
MpaBoOYHbIE KOAPPHUIMEHTHI K JI03aM TIpeNcTaBlIeHbl B Tabnuie 7.3.7.

Pacuer 103 B (u3nueckoli Macce KOHKPETHOH (hopMbl ymo0pe-
HUS IPOBOJIAT 110 (popMyIie:

T pon. = W’K'TNO%, (24)

rae JI ¢.M. — 103a ymoOpeHuii B pU3MUEcKOR Macce, KI/ra WiM 1/Ta;
Jnpk — 1032 yI0OpEeHMS B ICHCTBYIOIIEM BEIIECTBE, KI/Ta;
C — coneprkaHue IEHCTBYIONIETO BEIECTBA B YAOOpEHUH, Y.

Ta6muma 7.3.7 — [lonpaBodrsie ko3 PHUIMEHTH K 103aM MUHEPaJIb-
HBIX YJIOOpEHHI B 3aBUCIMOCTH OT THIIA U TPAHYJIOMETPHUECKOTO
COCTaBa MOYB

Tun u rpaHyTOMeTpHUYECKU COCTAB IIOYB N | P,Os | KO
JlepHOBO-TTO30JTUCTBIE CYTIIMHHUCTBIE M CylecdaHble 10| 10 | 1.0
Ha MOpEHe
JlepHOBO-TTOJ30JIUCTHIE TIECYaHBIE M CYIECYaHBIC Ha 11| 09 | 11
neckax
TopdsiHo-600THBIE ¢ MOIIHOCTBIO TOopda 6onee 0,5m | 0,0 | 1,1 | 1,1
TopdsiHo- 1 TOpHSIHUCTO-TIICEBBIC 04| 10 | 1,1

Jlo3b61 MHUHEpaNbHBIX YHAOOpEHUI KOMIUIEKCHBIM METOJIOM IIO
rporpaMmma « Y pokaii» MOTYT OBITh PACCUHTAHBI B PECITYOITHKAHCKOM
BhIUMCIUTENBHOM LeHTpe, B OIIMCX unu B camoM XO03siiCTBE, eciu
MMeeTcs JaHHas porpaMma.
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C 1977 rona Bce X035HCTBa CTaIM MOJIYyYaTh MJIAHBI TPUMEH EHUS
ynoOpeHuii, pa3paboTaHHbIe TO MporpamMme «Ypoxai» Ha DBM.
3TO0 MO3BONMIIO MepeiTH K AudhepeHIHPOBAaHHOMY PaCIpeneIeHUI0
ya0OpeHHid TO TOJSM, YTO CIOCOOCTBOBAJIO MOBBIMICHHIO dPQeK-
TUBHOCTH MX UCIIOJIb30BaHUS, @ TAKXKE IeJICHANIPABICHHOMY PeryJn-
POBaHUIO TIOYBEHHOTO TUI00poIusl. B HacTosiee BpeMst MeToIuKa 1
KOMITBIOTEpHBIE TIPOTPaMMBI JUTS Pa3pa0O0TKH CUCTEMBI IPUMEHEHHS
yI00pEHH yCOBEPILICHCTBOBAHEI C YYETOM HOBBIX arpOXHMMUYECKUX
pa3paboTOK B 00JIACTH ILIOJOPO/HUS IMOYB, MUTAHUSA PACTCHUH, TEX-
HOJIOTMM BO3JIEIIbIBAHUS CEIbCKOXO3IHCTBEHHBIX KYJIbTYp. XO035HCT-
Ba U (epMepbl MOTYT 3aKa3blBaTh pa3pabOTKy IUIaHA TPUMEHCHHS
ynoOpennii Ha IOBM wiu, UCONB3ysi POrpaMMy, COCTAaBIISATH €ro
CaMOCTOSTEILHO.

B nacrosiiee BpeMs mpu pacyere ONTUMAIBHBIX 103 YI0OPEHHH
Ha TUIAHUPYEMYIO YPOXKaWHOCTh B TUTaHAX MPUMEHEHHS YI00peHuit
MO TIOJISIM M OTJAEIbHO YIOOPSEMBIX YYacTKax peali3oBaHa pecyp-
cocOeperaromasi cucreMa WX TNpUMEHeHus, paspaboranHas PVYII
«MHCTUTYT TIOYBOBEJIeHUsT U arpoxuMum». CyTh ee 3akiiovyaercs B
TOM, YTO PAcUYETHBIE J103bl MUHEPAJIbHBIX yIOOpEHUH ¢ yueToM Jei-
CTBMS U IIOCIENEUCTBHS OPraHUYECKUX YIOOpPEHUH Ha Io4YBax C OIl-
TUMajabHBIM copaepkanueM P,0s u KO (200-300 Mr/kr) m0mKHBI
KOMIIEHCUPOBaTh BBIHOC 3THX 3JIEMEHTOB C YpOXkaeMm, T.e. IOAfep-
XKHUBATh JOCTUTHYTBIH ypOBeHb oOecredeHHOCTH nouB. Ha mouBax c
Oornee HU3KHM coepxkaHueM ¢dochopa W Kaldsg pacueTHBIC TO3BI
thochopupIx u KamiHBIX ynoopenwit Ha 40-80% mpeBHIIIAIOT BEIHOC
YKa3aHHBIX JIEMEHTOB C LI€JIbIO TIOCTEIEHHOTO ITOBBIIIECHUS] YPOXKacB
WX B TI0YBAax, a Ha MOYBaX C cojepkanueM docdopa 1 Kamus Oonee
300 mr/kr mpu pacdere 103 yAOOpeHUH MPeaycCMaTpUBAETCS TOIBKO
gactuuHas (50-60%) xommeHcanusi BbIHOCA. A30THBIE yIOOpEHHS
MPUMEHSIIOTCS. B ONTUMAJIBHBIX 033X Ul MOTY4EHHs MJIaHUpyeMOon
YPOXKANHOCTH CEIbCKOXO3SIICTBEHHBIX KYIbTYP.

Jns pa3paboOTKH I1aHa MPUMEHEHHS YJOOPEHUH HCIIOIb3YIOTCS
IBa BXOIHBIX JIOKyMeHTa: Pa3MeleHne IOCEBOB M IUIaHHpYyeMast
YPOKallHOCTh CENbCKOXO03SHCTBEHHBIX KynbTyp; KommuectBo m ac-
COPTUMEHT MHUHEPAJIbHBIX YAOOpEeHUH.

®opma «Pa3memnieHne moceBoB W IUIaHUpYyeMas ypOKalHOCTb

CETbCKOXO3MCTBEHHBIX KYJIBTYP» MPEACTABIIET CO00M TabauIly
(Tabm. 7.3.8).

131



132



ATpOXMMHUYECKHE TIOKa3aTeNd IMOYB AJIEMEHTAPHBIX y4YacTKOB
(pHkci, conmepikanue Tymyca, HOABWXKHBIX (GopMm docdopa, kamus,
Meau, 0opa, IIMHKA) Coj/iepKaTcsl B OaHKe NaHHBIX. B OaHKe MaHHBIX
KOMITBIOTEpa COJEPKATCSA TaKKE€ HOPMATHUBHBIA BBIHOC JJIEMEHTOB
MUTAHUSI BCEMH CEITbCKOXO3IHCTBEHHBIMU KYJIBTYypaMH, KO3QQHIIH-
SHTHI BO3Bparta a3zora, ¢ochopa U Kaaus B MOYBY, XUMHUUECKHHA CO-
CTaB pa3IMYHBIX BUJOB OPTaHUYECKUX yIOOpEHUH, YCBOCHUE U3 HUX
3JIEMEHTOB IIMTAHHUS B IIEPBBIM U BTOPO IO AEUCTBUS.

Bropoii nokymeHT «KoiandecTBO U acCOPTUMEHT MHHEPATBHBIX
yII0OpEeHUI» TaKKe MpeACTaBisier co0oii Tabnuiy (tadmn. 7.3.9).

Tab6nuna 7.3.9 — KonuuecTBO ¥ aCCOPTUMEHT MHUHEPAJIbHBIX MaKpO-
W MHUKPOYIOOpEHH, TOANISKAIINX PacpeesIeHuI0

X034HCTBO (3eMJIETIONH30BAHHUE) Paiion
O6nacTh Kox xo3siicTBa

Kop yno6- Konmnuecto
peHus KT JI.B. |KT (hH3. Macchl

Bunp! u hopmbl yaodpenuit

A3oTHBIC (HaIW4KE, BCET0)

DopMBbL:

dochopubie (Haau4IKe, BCEro)

DopMBbL:

Kanuiineie (Hanuaue, BCero)

DopMBbL:

Mukpoynoopenusi (HaJTuuue, BCero)

DopMBbL:

BxonmHBIE TOKYMEHTBI COCTABISIFOT M IIOAAIOT arpoOHOMEI XO-
3SHCTB.

Pazpaborannsiit Ha DBM 1utaH npuMmeHeHus1 yaoOpeHuil mpe-
cTaBisger co0oif Tabnuiy (Tadn. 7.3.10) u BriIrouaer B ceds cleayro-
1Yo WHGOpMAIHIO:

— OoTpeOHOCTh B MUHEPAIBHBIX YIOOPEHHIX HA TUIAHUPYEMYIO
YPOXKaifHOCTh, KOPPEKTUPOBKA €€ C YUETOM PECYpCOB yIOOpeHHH B
XO3STUCTBE;
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— pacnpenenenune GU3NUECKHMX 00bEMOB MUHEPAIBHBIX yA00pe-
HUH B 3aBUCUMOCTHU OT OpM;

— OTPEOHOCTh B MUKPOYAOOP CHUSIX.

PaccunTanHble 10361 MUHEPATBHBIX YAOOPEHUH MOJ CEbCKOXO-
3SCTBEHHBIC KYJIbTYPhl KOPPEKTHPYIOTCS C Y4€TOM MMEIOIIETocs B
XO3SMCTBE KOJMYECTBA, a TaKkKe BUAOB M (popM ymoOpenwmii. J0o3bl
A30THBIX YA0OpEHUI KOPPEKTUPYIOTCS B COOTBETCTBHH C OOIIMM KO-
sdunreHTomM obecnedeHHOCTU. Eciin B X03s1iicTBE a30THBIX yH00-
pennit paktiuecku umeercss 70% OT MOTPEOHOCTH, TO KaXKAast KyJb-
Typa Oyzaer nomydats 70% azoTa OT pacCUMTaHHOH JTO3HI.

Meton dnemeHTapHOro 6amanca. B ocHoBe 3Toro merona uc-
MOJIB3YIOTCS JJAHHBIE 110 BHIHOCY 3JIEMEHTOB MHUTaHUS, KO3 HIIreH-
THI WCIIOJb30BAHUSI MUTATENBHBIX BEHIECTB W3 MOYBBI M M3 YA00Ope-
Hui. Pacuer 103 ynoOpeHuit mpoBoaAUTCS 10 ClieAyroliei Gpopmye:

100-V-B—-3n-Kn

= , (29)
Ky
riae /[ — no03a yno0peHu, Kr 1.B./1a;
Y — nnanupyemas yposkaiiHOCTb, T/Ta;
B — ynenpHBIN (HOpMAaTHBHBIN) BRIHOC 3JIEMEHTOB MTUTAHUS ypO-
’KaeM, KI/T;
3n — 3amachl MUTATENLHBIX BEIIECTB B ITOYBE, KI/Ta;
Kn — xop¢GuIpieHT NCoIh30BaHMS SJIEMEHTOB TUTAHUS U3 MOY-
BBI, %;

Ky — xooddummeHT HCIONB30BaHUS AIIEMEHTOB MUTAHUS W3

ynobpenuii, %.

Onmnpenesienue 103 y100peHuii Ha OCHOBe pe3yJIbTATOB MOJie-
BbIX ONBITOB. [loeBbIE OMBITHI MPOBOMAT pa3iIMyYHBIC HAyYHBIE U
yaeOHbIe yupexaeHus. [1o ux pe3ynpTaTaM IenaroTcs 3aKITFOUeHIs U
JAIOTCSI TIPEIOKEHHS TIPON3BOICTBY. [IpoBeieHre TONIEeBBIX OIBITOB
TpeOyeT BpeMeHH U MaTepHalbHBIX 3aTpat. [Ipexae dyem nate mpen-
JIOYKEHHE TIPOU3BO/ICTBY, HEOOXOANMO TOYIUThH NaHHBIE KaK MUHHU-
MyM 3a 3 roaa. Mcnonb3ys Takue NpeaaoKeHus, arpOHOMBI X031 CTB
JOJDKHBI YYUTHIBaTh IMOMPABOYHBIE KOOPUIMIEHTH Ha arpOXUMHUYe-
CKHE CBOWCTBa I0YB, a TAK)KE YYUTHIBATH JEUCTBUE APYTUX (PaKTo-
POB, ompenensatomux 3PPEeKTUBHOCTH YA00pEHUH.
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Ha ocHoBannu 0000IIEHHS JaHHBIX TOJIEBBIX OMBITOB HAYYHO-
HCCIIeIOBaTENIbCKUX yupexaeHuit Pecrybnuku Benapych paszpabora-
HBl PEKOMEHJIAIMH TI0 MPUMEHEHUIO ONTUMAIIBHBIX /103 yJ00peHHu
MOJ| CENbCKOXO3SMCTBEHHBIE KYJIBTYpPhl Ha Pa3iMYHBIX THIIAX TMOYB
(CopaBounuk arpoxumuka, 2007).

B kadecTBe mpuMepa MOXXHO MPHBECTH PEKOMEHIyeMbIC 03B
MUHEpaIbHBIX yIOOpEHHH TOJ CeNbCKOXO3SHCTBEHHBIC KYIbTYPHI,
BO3/ICNbIBAEMbBIC Ha TOP(IHO-OOJOTHBIX MoYBax (cM. Tabmn. 12.2).

HopmatuBHbIii. 310 pacyer 103 yaoOpeHHi MO HOpMaTHBaM
3aTpaT MUHEPaJbHBIX YIOOpEHHH Ha eMHUILy ypOXKas WM Ha eIu-
HUIy TPUOABKU YpOXKas.

A=V Hi K, (26) A=Y H; K, (27)
riae J1 — mo3a ynoOpeHuii, kr 1.B./Ta;

Y — ypoxkaliHOCTb, 11/Ta;

H; — HopmatuB 3aTpaT ynoOpeHni Ha eMHUILY YpOoKasi, KI/1y;

H, — HopMmaTuB 3aTpaT Ha eMHUILY TPHOABKH, KI/II;

K — momnpaBka Ha coniepkaHue MOJIBUKHBIX 3JIEMEHTOB ITHTAHUSI.

MeTtoa MaTeMaTH4eCKOr0 MO/AeJTMPOBAHUS HA OCHOBE 3aBH-
CHMOCTH YPOKAiiHOCTH OT /103bI y100peHMii:

y=f(x
rJe y — ypoXKaHOCTb, 1/Ta;

X — 71033 ya00peHuii, Kr 1.B./Ta.

Mertoa ueJieHANPaBJAeHHOI'O PeryJ1MpoBaHUsl IJIOJOPOIUS
noysbl. Pacuer 103 ynoOpeHuil MPOBOAUTCS C LIENbIO MOBBILICHUS
[IOYBEHHOI'0 IUI0A0POAUsA 1o GopmyIie:

H=0,1 (Copan- — C gar) H,  (28)
rae /| — mo3a ymoOpeHnuii, Kr 1.B./Ta;
Chinan- — TUTAHAPYEMOE COfiepkaHue moaBmkHOro (ochopa u ka-
JIASL, MI/KT;
Cpacr. — paxTHUECKOE COnEpKaHME TOABUKHOIO (hocdopa u Ka-
JIASL, MI/KT;
H — nopmatuBnas noza PK cBepx BbIHOCA HX € ypoxaeMm Ijs
YBEIIMUEHHS COAEPX aHUS MOABMXKHOro ¢ochopa U Kaus
Ha 10 mr/kr, Kr/ra.

Hopmatuser 3atpaTt GochOpHBIX M KaJUHHBIX yOOOpEHHH CBEpX
BBIHOCA C YPOXKaeM JJIsl yBEITHMUEHUsI COAEp>KaHUs OABHKHOTO (oc-
¢dopa u kamusa Ha 10 MI/KT IOYBHI TIpeAcTaBiIeHb! B Tabmumax 7.3.11
n7.3.12.
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Tabnuua 7.3.11 — Hopmatussr 3aTpaT pocopHbIX yrnoOpeHuit cBepx
BBIHOCA C YpOKaeM JJIsl YBETUUEHHs cOfep KaHusl MMOIBUKHOTO (oC-
¢opa Ha 10 Mr/kr mouBsl, Kr/ra P,0s

I'panynomer- Hcxonuoe conepikanne P,Os, MI/KT MOYBBI
PHHECIHH P | \enee 60 | 61-100 | 101-150 | 151-250
COCTaB IOYBEI
4,5-5,0 75 69 65 69
CyriuHUCTBIE 51-55 70 63 57 58
5,6-6,0 65 56 49 47
4,5-5,0 70 64 60 64
CymecuaHsie 5,1-5,5 65 58 52 52
5,6-6,0 60 51 44 42
Hecuatiie 4,5-5,0 65 59 55 59
5,1-5,5 60 53 47 48
Topdsiabie B CpEelTHEM 18

Tab6muma 7.3.12 — HopMaTHBEI 3aTpaT KaJIMUHBIX YI0OpEHHUI CBEpX
BBIHOCA C YpOXKaeM JIJIsl YBEITMYCHUS collepKaHus Kams Ha 10 mMr/kr
mouBksl, Kr/ra K,0O

I'panynomer- WuTencus- Ucxonnoe conepkanue K,O, Mr/kr
pHYECKHi HOCTh 0anaH- TIOYBBI

COCTaB IOYBBI ca, % MeHee 80 81-140 141-200
130 30 42 55

CyriuHUCTBIE 170 40 52 65
210 50 62 75
130 47 58 72

Cynecyanbie 170 57 68 82
210 67 78 92
130 58 70 83

[Necuansre 170 68 80 93
210 78 90 103

Topdsabie 130 B CpE/IHEM 13
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I'nasa 8. BAJIAHC IIUTATEJIBHBIX 9JIEMEHTOB
B IIOYBE

8.1. ITousiTue M BUALI 0ajI1aHCa

B pesynbraTte cenbCKOXO035MCTBEHHOTO HUCIOJIb30BAHUS IOYBBI
MIPETEPIIEBAIOT CYLIECTBEHHOE H3MEHEHHE, MPU 3TOM H3MEHseTcs
HUHTCHCHUBHOCTL IIPOLICCCOB IMPEBpAIICHUA W MHUI'PALUU 3JIEMCHTOB
IUuTaHuAd, HOTpe6J'IeHI/I$I " OTUYXACHUA UX PACTCHUAMMU.

OrneHka cocTossHUsi OalaHca JJIEMEHTOB IHTAHHS B CHUCTEME
M0YBa — PACTCHUE — YA00pEHHE SBJISCTCS BaXKHON XapaKTepUCTHKON
3(1)(1)GKTI/IBHOCTI/I HCIIOJIb30BAHHA MUHEPAJIBHBIX W OPraHU4YCCKUX
yIOOpeHH B CEIbCKOXO3SHCTBEHHOM IPOU3BOJACTBE. Ilokazarenu
OamaHca OTpaXkalOT IyTH TPEBPAIIEHHS W PacXoAa MHUTATENbHBIX
BEIIECTB MUHEPAIBHBIX U OPraHUYECKUX yI0OpEHUHN, OO0 dIEeMEH-
TOB [UTAHUSA, IPOAYKTUBHO MCIOIB3YEMYIO U OTUYKIAEMYIO pacTe-
HHUAMMU U3 MTOYBBI U BOCIIPOMU3BOAMMYIO 3a CYHET OPraHUYCCKUX U MU-
HEpaNbHBIX YI00pEHUA.

bananc nuTaTenbHBIX BEIIECTB B CUCTEME I10YBA — PACTEHUE —
yooOpeHHE COCTaBJSIET YacTh OOIIEro Ipollecca B3aMMOICHCTBUS
3JIEMEHTOB IUTAHHUS U OTHOCUTCS K MaJOMy OMOJIOTMYECKOMY KpY-
TOBOPOTY.

VYyer pe3ynpTaToB Oananca Mo3BoJseT 6onee 000CHOBAaHHO ILIa-
HUPOBATh NPOU3BOJACTBO IPOLYKIHU CEIBCKOIO XO3SICTBAa C HaW-
MEHBLIMMU 3aTpaTaMy U Oosiee BBICOKOH OKYIaeMOCThIO OpraHu4e-
CKHX U MUHEPAJIbHBIX yNOOPEHUH, MPOrHO3UPOBAaTh MOTPEOHOCTH B
yIOoOpeHUsIX U 3HaThb M3MEHEHHE OOECIEYEeHHOCTH IOYB IUTATENb-
HBIMHU BEILIECTBAMH, PErYJINPOBATh IIOAOPOAUE TIOYB, 00ECICUNBATD
OXpaHy OKpykaromieil cpemsl. Pacdersl OajaHca HMUTATENbHBIX Be-
LIECTB 10 OTAEIbHBIM XO3IHCTBAM M C€BOOOOPOTaM IMO3BOJISIOT YcC-
TAHOBHTH OoJiee 0OOCHOBAHHBIE CHCTEMBI YIOOPEHHUS CeTbCKOX 0351~
CTBEHHBIX KYJIBTYDP, YMEHBILIUTH OTEPH MUTATEIbHBIX BELECTB.

bananc asnemenmog numanusi 6 nouge oyeHusaemcs no pasHo-
CMU MeHCOY CYMMAPHBIM UX KOAUUECMEOM, NOCMYNUSUIUM & NOUEY U
omuysxcoaemvim u3 Hee. Takum obpasom, bananc numamenbHuIX dJie-
MEHMO8 COCMOUM U3 NPUXOOHOU U PACXOOHOU Yacmell.

Hnst onenku 3¢ (QEKTHBHOCTH CEIbCKOXO03IHCTBEHHOIO MPOU3-
BOJICTBA KPYIHBIX PErHOHOB, 00JacTeil, paiiOHOB, XO3SIMCTB HCIIOb-
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3YIOTCS pa3iMyHble BUIBI OanaHCca MUTATENbHBIX BEIIECTB B 3eMJle-
Jenun: OMONOTMYECKHid, XO3IUCTBEHHBIN, TU(PEpEeHINPOBAHHBIH 1
3¢ peKTUBHEI.

bBuonocuyeckuii bananc naer Hanbosee MOTHOE MPEACTABICHUE O
KpPYrOBOPOTE BelecTB. B mpuxomHbie cTaThu OMOJIOrHMYEecKOro Oa-
JIaHCA BKJIFOYAIOTCS: MOCTYIIEHUE MMUTATENbHBIX BELIECTB C OpraHu-
YeCKUMHM W MUHEpaJbHBIMU YAOOpPEHHSMH, OCaJKaMH, CEMEHaMH,
CUMOMOTHYECKAas U HECUMOMOTHYECKAs a30T(h)UKCALIMHU; B PACXOTHBIC
— cojiep>)KaHWe TIUTATENbHBIX BEIIECTB B OCHOBHOW M TIOOOYHOMU MPO-
JOYKIUH, OTIYKIaeMOW C MOJIs, B KOPHEBBIX M TOCIIEyOOPOYHBIX OC-
TaTKax.

Brewmnexoszsiicmgenuwiti 6ananc. Ilpu pacuere storo Buja 0Oa-
JIAaHCA COTMOCTABJISIETCS MOCTYIIJIEHUE MUTATENBHBIX 3JIEMEHTOB C MHU-
HEpaIBbHBIMU YI0OpEHUSIMHA, KOMOUKOPMaMH, OpraHHYECKUMH Y100~
PEHUSIMH, TIPHOOPETAEMBIMH X03SHUCTBOM (TOp(Q), carmporneny, JIUTHUH
M JIp.) C KOJWYECTBOM IHUTATENBHBIX 3JIEMEHTOB, OTUYXJAEMbIX C
TEPPUTOPUH XO3SIICTBA C TOBAPHOM MPOLYKIUEH pACTEHUEBOICTBA U
J)KMBOTHOBOJCTBA. Ha BHEIIHEXO3AMCTBEHHBIM OallaHC BIIHMSET CIIE-
nuanu3anus xo3giictBa. Tak, B X03sHCTBax, ClEUAIU3UPYIOIINXCA
Ha IPOM3BOJACTBE NPONYKIUH >KHMBOTHOBOJACTBA W HCIIOJB3YIOIIUX
COOCTBEHHBIE KOpMa, C OPraHUYECKUMHU YIOOPEHUSIMU B MOYBY BO3-
Bpammaercs 40-50% azora, 60-70% docdopa u 80-90% kanus, BbIHE-
CEHHBIX ypoXaeM. B X03sHcTBax 3€pHOBOTO HAIPABIICHHS B IIOYBY
BozBpammaercs 20-40% azora, 15-30% docdopa u 65-85% kamust o
BBIHECEHHBIX YPOXKAEM.

Xozalicmeennwiti 6ananc ONpenensercs Mo BAJIOBOMY ITOCTYILIE-
HUIO M OTYYKJEHHIO JIEMEHTOB NuTanus. IIpn pacdere X0351CTBEH-
HOro 0anaHca y4UTBIBAIOTCS BCE IPUXOAHBIC U PACXOIHBIC CTAThH, B
TOM YHCII€ U HETPONU3BOAUTENbHBIE TTOTEPU. XO3SHCTBEHHBIN OalaHC
XapakTepu3yeT He TOIBKO JONI0 Y9acThs yIoOpeHni B MajoM Ouo-
JIOTHYECKOM KpPYroBOPOTE, 00ECIEUEHHOCTh CEeIbCKOXO03IHCTBEHHBIX
KyJbTYyp JJIEMEHTaMH NHWTAaHUSA, HO W XapakTep MU3MEHEHUs UX CO-
JepKaHUs B TI0YBE, IIO3BOJIAET KOJIMYECTBEHHO MPOTHO3HPOBATH
TEHJICHIIUN MU3MEHEHUS IUIONOpOAns MoYB. B TO ke Bpems XO03sUCT-
BEHHBII1 OanaHC HE AAaeT MOJHOro MPeACTaBIeHUsI 00 YCIOBHSX IU-
TaHMUS OTAECNIBHBIX KyJIbTYP WJIM CEBOOOOpPOTA B LIEIOM, TaK KaK pac-
TEHMsI UCTIOJIB3YIOT TOJIBKO YacTh JIEMEHTOB IMUTAHUS U3 BHECEHHBIX
yIoOpeHuH.
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D hexmusnwviii bananc ONPeACIETCS C YI€TOM BO3MOXKHBIX KO-
3¢ UIHEHTOB MCIIOIb30BaHUS MTUTATEIBHBIX BELIECTB U3 yI00peHHUH
B IO/l MX BHECEHHSI MJIM 32 POTAILHIO CeBOOOOpoTa.

Juppepenyuposannvii 6ananc. Ilpu pacuere sToro Buga 0Oa-
JaHCca KOJMYECTBO MHUHEPANBHBIX YIOOpPEHUH OTHOCHTCS HE Ha BCIO
TUIOIIA/b 3€MeNb, & TOJNBKO Ha IUIOMAAb UX MEpBOOYEPETHOrO MpH-
MEHEHUSI, TO €CTh Ha MOYBAX, HEJJOCTATOYHO OOECIIEUCHHBIX dJIEMEH-
TaMH [TUTaHUSL.

HuddepennmpoBannblii 1 3PPEeKTUBHBIA OajdaHChl AIIEMEHTOB
MUTAHUS B aTPOXMMUYECKON MPAKTHKE UCTIONIB3YEeTCsl KpaiHe pelko.

Bananc nuTaTenbHBIX BEIIECTB OI[EHHBAETCS MOKA3aTEIsIMHU Je-
¢unmTa 3JEMEHTOB MUTAHUS WU WX HU30BITKOM, HHTEHCHBHOCTHIO,
CTPYKTYpPOM, EMKOCTBIO, PEYTHIM3aLUEH TUTATENbHBIX BEIIECTB.

Heduyum unu u3bblmox 21eMenmos numanusi TPEICTABIISET
pasHUIy MEXIY BCEMH MCTOYHHKAMHU MX IMOCTYIUICHUS M pacxoja M
BBIpakaercsi B aOCOMIOTHBIX (KT, T) WJIM OTHOCUTENbHBIX (%) Benu-
YHHAX Ha BCIO TUIONIAJh WIITH SIWHUILY TJIOMIAIH.

Hnmencusnocms Oananca — OTHOUICHUE TIOCTYIUICHHS dIIEMEH-
TOB THTaHU K MX OTUYYXJCHHUIO. Bbipakaercss B BHJE MPOIICHTOB
WA KO3 (HUIIMEHTOB.

Emkxocms 6ananca — cymma BBIHOCA M3 TIOYBBI M BCEX CTaTeH
BO3MEIICHUS MMUTATENBHBIX 3JeMeHTOB. OHa XapakTepHu3yer MOIIl-
HOCTh KpPYyroBOpOTa BemiecTB. UeMm Oonbplle eMKOcTh OanaHca, TeM
WHTCHCUBHEE 3EMIIC/ICIIHE B HCCIIEAYEMOM PEruoHe, O0JIACTH, X0351H-
CTBe.

Cmpyxkmypa 6ananca XapakTepu3yer J0JEBOE Y4acTHE OTIelNb-
HBIX CTaTed MPUXOJIa M PAcXoja JJIEMEHTOB MUTAHUS. AHAIN3 CTPYK-
TYpbl OanaHca MO3BOJISET OICHUTh HCTOYHUKU TIOCTYILICHUS, 3aTpa-
TBI Ha MTPOU3BOJICTBO CAUHUIIBI TPOTYKITHH.

Peymunuzayus numamenshvlx eewyecms ONpPENENseTcs Kak OT-
HOIIICHUE MOCTYIUICHUSI B MOYBY 3JIEMEHTOB MUTAHUS C HABO30OM K
BBIHOCY MX YPOXKaeM, T.C. PEyTHIIN3AIlUs XapaKTepU3yeT MOBTOPHOE
HCTIOJIb30BAHKE 3JICMEHTOB MMHUTAHMS, TIOCTYIMHBIINX C MUHEPATbHbI-
MU YIOOPEHUSAMH, Yepe3 PacTEHUEBOMYECKYIO MPOIYKIIHIO (CoioMa,
KOPM KHBOTHBIX), MPOIISAIIYIO Yepe3 KUBOTHOBOIUCCKHE (epMbl U
BO3BpAIAEMYIO Ha MOJIe B BUJIC HABO3A.

CreneHsb peyTHIIU3AIUA SJIEMEHTOB IMUTAHUS OMNPEACIICTCS B
OCHOBHOM CIIeHaJIM3allMed XO034HCTBa, KOHLEHTpaUued >XUBOTHO-
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BOJICTBA. BBICOKMII TOBTOPHBII BO3BpAaT 3JEMEHTOB MUTAaHUS MMEET
MECTO B X034HCTBaX KMBOTHOBOAYECKOTO HAIIPABIICHUS, T/I€ MEHBIIIE
TOBapHOCTb PACTEHUEBOAYECKON MPOIYKIIUH.

Ecnu B kauecTBE OpraHMYEcKHX yJOOpEHHI HCHONB3yeTcs He
HaBO3, a TOp(HOHABO3HBIE KOMIIOCTBI, TO MPH OMpPEETICHUN CTEIEHN
pEeYTHIM3aMK U3 OOLIEro KOJIMYeCTBa 3JIEMEHTOB MUTAHUS, TOCTY-
MUBIIMX B TIOYBY C OPraHUYECKUMHU YIOOPEHUSIMH, HEOOXOMO BbI-
4ecTh MX Halmuyue B Topde, UCIONB3YeMOM /sl TPUTOTOBIICHHS
KOMITOCTOB.

B mpaxTuke arpoXuMH4eCKOro 00CTyKHUBAaHHS CETbCKOX035HCT-
BEHHOTO IPOM3BOJICTBA B HAYYHBIX HCCIICIOBAHUSAX, & TAKXKe IS
OIIGHKHM CHCTEMBbI NMPUMEHEHUsl YI0OpeHUil Mo cTeneHu obecreyeH-
HOCTH TUIAHHPYEMBIX YPOXKAeB JJIEMEHTAMH MHUTaHUS HEoOXOANMO
IIPOBOAUTH pacuer X03HCTBEHHOro OajaHca.

8.2. Pacuer X035iiCTBEHHOI'0 0aJ1aHca

X03siCTBEHHBII OallaHC NMUTATEJILHBIX BEIIECTB B IIOYBE CEBO-
000opoTa WM APYTHX CEeNbCKOXO3IHCTBEHHBIX YTOIWN pacCUYUTHIBA-
eTCs B CpemHeM 3a ToA B KT Ha 1 rekrap. /s 6onee monHON 1 00HEK-
THBHOH XapaKTEpUCTHKH OOECTIEYeHHOCTH MUTATEIbHBIMU 3JIEMEH-
TaMH{ TONYYaeMbIX U IJIAHUPYEMBIX YPO)XKaeB B XO035SHCTBE HEOOXO-
MO UMETh JIaHHEIE 110 OajaHCy He MEHee 4eM 3a 5 JeT, a JydIe 3a
pOTaIHIO CEBOOOOPOTA.

XO03iCTBEHHBIA OajlaHC MUTATEBHBIX BEIIECTB B CEBOOOOPOTE
paccuuThIBaeTCs 1Mo GpopmyIe:
ba.m. (+ xr/ra)=(IIpy+Toy+ o+ I+ s+ Tn)-(Pepus.+ Pepm +Pop.+Pr),  (29)
rae b 5.1, — GanaHc 2j1eMEHTOB MUTAaHUsA, KI/Ta;

[lyyy — TpuXom 37IE€MEHTOB MHUTAHUS C MUHEPATbHBIME ymoOpe-

HHUSAMHU, KI/Ta;
[loy — mpuxom >1MeMEeHTOB MHUTaHUS C OPTaHWYECKUMH YH00pe-
HHUSAMHU, KI/Ta;

[1p — mpuxo/ 3IIEMEHTOB MUTAHUS C OCaIKaAMH, KI/Ta;

[I¢ — mpuxoj 37IEMEHTOB MUTAHUS C CEMEHaMU, KI/Ta;

15 — Gmomornyeckuit a30T, GUKCUPOBAHHEIH OOOOBBIMH KYIIBTY-

pamu, Kr/Ta;

[l — HecumOnoTHYecKas a30T(hUKcanrs a30Ta, KI/Ta;

(I u 1 — yunteiBaeTcs TONBKO NpH pacyere Oananca N);
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Ppri. — BBIHOC DJIEMEHTOB MHUTAHUSI YPOKAEM CEIbCKOXO3SHCT-
BEHHBIX KYJbTYp, KI/Ta;

Pppi, — moTepu 37eMEHTOB MUTAHUS OT BBINIETaYNBAHNS (BBIMBI-
BaHUS), KI/Ta;

Pop, — moTepu 371eMEHTOB MUTAHUS OT 3PO3UH TIOUB, KI/Ta;

Pr — razoo0pasHble motepu a3ora, Kr/ra.

MOoXHO paccuuTath OallaHC BCEX MaKpO- U MHKPOAIJIEMEHTOB.
UYaie Bcero paccuuThiBaercs OanaHc a3ora, ¢docdopa W Kaius, a
TaKXe KaJblWsl, MATHUS U CEPHI.

OcHOBHasl CTaThsl MOCTYIUIEHUS! JIEMEHTOB MMUTAHHUS — OpPTaHU-
yeckre U MuHepaibHble ynoopenus ([Imy u [oy). lanubie o mpume-
HEHHHU yI0OpeHU MUHEpAIILHBIX U OPraHUYECKHX yIO0OpeHHH ycTa-
HAaBJIMBAKOTCSl COIVIACHO OTYETOB XO03sKcTB. IlocTymuieHue xanbLus,
MarHusi ¥ Cepsl ¢ yI0OpeHus MU oTpakeHo B Tabmuie 8.2.1.

Tab6muna 8.2.1 — [locrymieHue Kajiblius, MarHus U Cepbl ¢ yaoope-
HUSMH

CaO MgO S, %
Y no6peHus1, H3BECTKOBBIE MaTEpHAJIbI KT Ha 100 KT OCHOBHOLO AL.B.
Cynepdocdar npoctoii 117 - 9,0-13,0
Cynepdocdar aBoiiHou 31 - -
MonOTbIH U3BECTHIK 56 - -
MonOTbIH 10ITOMUT 30 20 -
MonoTblii AOJIOMUTU3UPOBAHHBIN U3- 50 5 )
BECTHSIK
Men 56 - -
l"amenas n3BecTb 56 - -
JlonoMuToBast Myka 30 20 -
Hedexar 56 - -
Crnauueas 30i1a 58 5 -
IleMeHTHASs MbLIb 58 1 1,0
Cynbdat aMmoHus - - 23,0-24,2
Cynbdar xanust - - 18,0
Cynbdat Maruust - - 18,6
Cynbdat HaTpust - - 22,6
@ocdorurc (Ha 100 xr Puzmaeckoit 23 ) 17.7-20,6
MAaccChl)
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[octynnenune aszora, docdopa, Kaaus U IPYrux 3JIEMEHTOB C
OpraHMYecKUMHU YIOOPEHUSIMH OIpeaeisieTcs mo Gopmylie C yIeToM
HACBIIIEHHOCTH OpPraHMYeCKUMH yaoOpeHusiMu 1 ra ceBooOOpOTHOH
IUIOIIA/IM B TOHHAX U XMMHYECKOTO COCTaBa MPUMEHSEMBIX OpTaHH-
YECKUX yI00pCHHIA:

(IlIo.y.=HxC), (30)
rae [lo.y. — mocTymieHue 37IEMEHTOB MHUTaHUS C OpraHUYECKUMH
yI00peHHsIMH, KI/Ta;

H — cpenusis no3a oprannyeckux yaoOpeHuil (HaCHILIEHHOCTH),

T/ra;
C — conepxaHue 3JIeMEHTOB MUTaHUS B OPTraHUYECKOM yI00pe-
HHH, KI/T.

B cpennem 3a rox no pecrnyOnuke NOCTYIIEHHE SJIEMEHTOB MH-
TaHUsI C OPraHUYECKUMH yJOOPEHHUSIMHU XapaKTepU3yeTcsl BeNnInHa-
MU, TIPEACTaBICHHBIMHU B Tabmuie §8.2.2, a MOCTYIJICHHE AJIEMEHTOB
MUTaHUS ¢ aTMOC(EPHBIMHU OCaJIKaMH, ceMeHaMH — B Tabiuie 8.2.3.

Tabnuna 8.2.2 — [NocTymienne 37eMEHTOB NUTaHUS ¢ | TOHHOH Op-
FaHUYECKUX yI00pCHHMIA

CopnepkaHue, Kr/T

Bup oprannyeckux OopraHuye-
yao0peHuit ckoe Be- | N |P,Os| K,0 | CaO | MgO| SO,
IIECTBO

Haso3 KPC na conoMeHHOMK 210 502560401106

ITOJCTHUIIKE

Haso3 KPC Ha TopdsiHoii 220 60205045/ 10]05
ITOJCTHUIIKE

Haso3 KPC nonmyxuaxuii 125 3511514011309 0,3
Haso3 KPC xunxuii 40 20(110(125(05(041|0,1
Hasozusie ctoku KPC 18 0,704 | 0,7 - - -
IHaBO3 CBUHOM KUIKUIA 40 2510911806102 0,1

If‘B‘HOCT (naBos:Top = 220 |50|16/[40]|35/|06]03
CosiomMa 3epHOBBIX KYJIbTYP 800 401 151(10,0| 20| 1,0 -
3eneHoe yaoOpeHue 140 42 112132|20]1,0 -
MMocTynieHune 3jieMeHTOB 35|18|34(23]07|05
nuTanus ¢ OY B cpeHemM
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Tabnuua 8.2.3 — [locTymiienne 31eMEHTOB MUTaHKI B TIOUBY C aTMO-
cepHBIMH OCaJKaMH, CEMEHAMH, KI/Ta

CraThu Ipuxoaa N P,Os | K,O | CaO | MgO | SO,
ATMOC(hEepHBIC OCATKH 9,4 0,5 10,3 | 25,3 5,0 36,0
Cemena 3,0 1,3 15 - - -

Obecrie4eHHOCTh PACTeHUH a30TOM MPOUCXOAUT TAKXKE 32 CUET
BBEJICHUS B CEBOOOOPOT OOOOBBIX KYJBTYp, KOTOpBIE Onaromaps
CUMOMOTHYECKON a30T(QHUKCAIIMU 00CCIICUUBAIOT a30TOM, Kak ceos,
Tak W TocieAyroume KynbTypsl. IlokazaTenu cuMOHOTHYECKOM
a3oTduKcalliy, MOJTY4YCHHbIC Ha OCHOBaHMHM OOOOIICHHBIX JaHHBIX
I'eorpadmyeckoii ceTH MOJNEBBIX OIBITOB COJCPXKATCS B TaOJIMIE
8.2.4.

Tabnuna 8.2.4 — [Nokazarenu ciMOMOTHYECKON a30THUKCAIINN

Enunnna u3- |CuMmOnoTHUECKas
Kynsrypa
MepEHUs azoruKcanys
JIrorma kr N/1j 3epHa 5,0
KopmoBsie 600k - 3,0
T'opox - 2,5
Buka - 2,5
TTenromka - 2,5
Cos - 2,5
JlronuH + 3epHOBBIE =" 2,0
T'opox + 3epHOBBIE - 2,0
Buka + 3epHoBbIC =" 2,0
OnHonernne 600OBBIE TPABHI kr N/11 3.m. 0,25
OnHoneraue 6000B0O-3J1aKOBBIC TPABBI - 0,20
JlroniepHa - 0,40
KneBep u npyrue MHOTOJI€THHE TPABbI - 0,35
MsHorosnerHre 0000BO-371aKOBBIE TPABbI - 0,20
Bo60B0-371aK0BEIE TPABOCMECH JIYTOB -"- 0,15

OHpe).IeJ'ICHHLIfI BKJIaa B o0OecreueHre a30THOrO MTUTAHUS Celb-
CKOXO3SMCTBEHHBIX KYJBbTYp BHOCUT HECUMOHOTHYECKAS aSOT(I)I/IKCa-
ous. B Tteuenue BCTCTALIMOHHOI'0 Mepruoia MHTCHCUBHOCTL HECUM-
OMOTHYECKOI (1)I/IKCQ_I_IPII/I aTMOC(i)epHOFO a30Ta U3MCHACTCA, YTO CBJ-
3aHO KaK C NOrOAHbBIMH YCJIOBUSIMU, TAK U C (I)aSOﬁ pa3BUTHUSA pacCTe-
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HUH. AKTHBHOCTh HECUMOMOTOUECKOW a30T(HKCALUU B TOYBE 3HA-
YHUTENBFHO KOIEOIeTcsl KaK TOJ BIUSHHEM MUHEpPAIbHBIX M OpraHH-
YEeCKUX yIO0OpEHHA, TaK U IPU U3BECTKOBAHUH.

Pa3mepnr Qukcaruu a3ora CBOOOJIHOXKUBYIIMMH MHKpPOOpPTa-
HU3MaMH{ B 3aBUCUMOCTH OT NTOYBEHHO-KJIMMATHYECKUX YCIOBHH CO-
cTaBisgroT oT 5 no 50 kr/ra. st 1epHOBO-TIOA30IUCTHIX TOYB pec-
nyOnuMKH Tpu pacdere OajaHca a3oTa Ha TAlllHE PEKOMEHIYETCS
MPUHUMATH CPEITHUI HOPMATHB HECUMOMOTHYECKOH a30TQHKCALIUH
15 kr/ra B ron.

OcHOBHas CTaThsl pacxojia 3JIEMEHTOB NMHUTAaHUS — BBIHOC (OTUY-
XKJEHUE) UX C YpOXKaeM CelbCKOXO3SHCTBEHHBIX KynbTyp (PBBIH),
KOTOpBI HamboJiee TOYHO ONPEACISIETCS Ha OCHOBE ILIAHMPYEMOM
YpOXKaWHOCTH M YJENbHOr0 (HOPMAaTHBHOTO) BBIHOCA BO3JIENIbIBAE-
MBIX KynbTyp. [laHHBIE IO YAETFHOMY BBIHOCY MPEACTaBIEHBI B Ta0-
yure 2.2.2. OTH pacyeThl COKPAIAIOTCS, €CIIM HCIIOIh30BaTh MOKa3a-
TEIU BBIHOCA C KOPMOBOM €IMHHULIEH PAaCTEHHMEBOTYECKOM IPOLYK-
uuu. s mpencTaBieHus BajJloOBOM MPOAYKIIMHU CETbCKOXO034MCTBEH-
HBIX KyJBTYp B KOPMOBBIX €IUHHUIAX HCHOIB3YIOT KOI(PPHUIIUEHTHI
nepecuera (Tabmuma 8.2.5).

Tabmuma 8.2.5 — KoaddummeHTh! a1 iepecyeTa TpOAyKIIHH pacTe-
HUEBOJICTBA B KOPMOBBIE €IMHUIIBI

CelbCKOXO035IICTBEHHBIE KYIIbTYPBI Koa¢pdunuent me-
(OCHOBHAsI MPOAYKIHUS C Y4€TOM MOOOYHOI) pecuera
1 2
3epHosvie u 3epnobodosuvle
Bce 3epHOBBIE KYIBTYPHI 1,44
O3uMas IIIeHura 1,36
O3uMoe TpUTHKaIe 1,42
O3umast poxb 1,45
SIpoBas mieHuIa 1,37
SpoBoe TpuTHKae 1,41
SlumeHb 1,50
Osec 1,31
ITpoco 0,96
CMech KOJIOCOBBIX 1,39
I'peunixa 2,19
Topox 1,40
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IIponomxenue Tadnuibt 8.2.5

1 2
Kopmossie 00051 1,29
Buka 1 BUKOBEIC CMECH Ha 3€PHO 1,40
JlronuH KOpMOBOI Ha 3€pHO 1,16
Cepazernia Ha 36pHO 1,40
YeueBuia 1,40
®daconb 1,17
[Ipoune 3epHOO0OOBEIE 1,39
Texnuueckue Ky1iomypol
Jlen-nonrysen: cemeHa 2,04
BOJIOKHO 7,00
BOJIOKHO C YYETOM CEeMsIH 8,50
Caxapnast cBekIa ((habpudHas) 0,31
Paric (03uMBIi) SIpOBOIA Ha 3€pHO 2,04
Kapmodgens u osouwu
Kaprodens 0,30
OBOIIU OTKPBITOTI'O IPYHTA 0,13
Kopmosvie kynomypol
KopMoBbIe KOPHETLIO/BI 0,18
Kykypy3a Ha 3enenyio maccy 0,20
CuIlocHbIE KYIbTYPBI 0€3 KYKYpYy3bl 0,09
OnHoOJIeTHHE TPABbI, CECHOKOCHI U NMACTOMIIA:
Ha CEHO 0,49
Ha 3eJICHbIH KOpM 0,18
Ha BBIIAC 0,18
Ha ceMeHa 12,0
MHoroneTHie TpaBbl IOCEBA TEKYLIEro roga u
MPOILIBIX JIET:
HA CEHO 0,51
Ha 3eJICHbI KOpM 0,21
Ha BBIIAC 0,21
Ha ceMeHa 12,0

Cpennuit BeiHOC 3nemeHToB mmrtaHus (N, P,Os, KO, CaO,
MgO) B pacuere Ha 1 11 K.€ll. JOCTATOYHO YCTOWYHB IO TOaM H CO-
craBnser 2,1 kr a3orta, 0,8 kr dhocdopa, 2,2 kr kamus, 0,8 Kr KanpIHsA
n 0,3 xr maraus. [lpu ykazanHOM criocobe pacuera ompenensercs
CPEHEB3BEUICHHBIA BBIXOJ] PACTEHUEBOMYECKON MPOAYKIHMH B KOP-
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MOBBIX €IMHUIIAX Ha 1 Ta, KOTOPBI YMHOXKAETCS Ha BBIICYKa3aHHEIC
BCJIMYUHEI.

Ha ocHoBaHMM NaHHBIX JTU3UMETPUYECKUX UccaenoBaHuil PYII
«HCTUTYT NOYBOBEJCHUS M ArpOXUMHM» OMNPEAEIEHBI MapaMeTphbl
CPEAHEr0JIOBbIX MOTEPH 3JIEMEHTOB MUTAHUS B PE3YJIbTATE BBILLIENA-
yuBaHus (Tabn. 8.2.6).

Tabnuia 8.2.6 — [Torepu 371€MEHTOB MUTAHUS MPHU BBILICITAYMBAHUN
u3 nous Pecrybnuku Benapych, kr/ra B rof

TTouBsl Noomr | P,Os |K,O |CaO |[MgO |[SO,

HepHOBO'HOIBOJ'H/ICTLIe 16 0,2 1 64 13 24
CYI'TIMHUCTBIC

J1epHOBO-1IOA30IUCTBIE CY-
TiecuaHble, pa3BUBAIOIINECS 18 0,1 20 65 14 25
Ha CBA3HBIX nopozlax

J1epHOBO-1IOA30IUCTBIE CY-
TIeCYaHbIe, Pa3BUBAIOIINCCS 20 0,1 26 69 15 26
Ha PBIXJIBIX MOPOIAX

JlepHOBO-110A30UCTbIE
necyansle, passuBatomuecsi| 39 0,1 33 78 25 34
Ha IecKax

Topdsinbie 39 0,1 10 122 17 37

ITorepu docdopa npu BeilienaynBadud HesHauuTeabHbI (0,1-0,2
KI/Ta B TOM), TO3TOMY MpH OaNaHCOBBIX pacyeTax OHW HE YUHUTHIBa-
fotcs. [loTepn 31eMeHTOB mMHUTaHMS OT BbImenaynBanus (PBrim) 3a-
BUCST OT THIIA ¥ TPAHYJIOMETPUIECKOTO COCTaBa IOYB, METEOPOIIO-
TMYECKUX YCJIOBUH (KOJMYECTBA BBHIMABIINX OCAIKOB), /103 a30THBIX
ynoOpenuii. Uem iierde mouyBa, OOMIIBHEE OCAJIKH, O3Bl a30THBIX
yI0OpEHUii, TEM BBIIIE IOTEPH MUTATEIEHBIX BEIIECTB.

Pa3Mepsl noTeph 1EMEHTOB MUTAHUSI PACTEHHUM € 3pO3HEN TOYB
3aBUCAT B TIEPBYIO OYepe/lb OT KOIMYECTBA CMBIBAEMOT'0 MEIKO3eMa,
XapakTepa HCIOJIB30BAaHHUS APO3MOHHBIX 3€MeNb M IMOABHKHOCTH
anemeHToB (tadm. 8.2.7). IlpuBenennsie B Tabm. 8.2.7 HOPMATHBHI
MOTEePh MAKPOIJIEMEHTOB Ha MaXOTHBIX IOYBaX B 3aBHCUMOCTH OT
CTEMEHN HMX SPOIMPOBAHHOCTH M YASIHHOTO BECa JPOJUPOBAHHBIX
3eMeJb PEKOMEHIyeTCs MCIIONb30BaTh IPH pacyerax OaiaHca die-
MEHTOB ITUTAHHUS B OT/EIBHBIX XO3SHCTBAX WM PallOHAaX C BBICOKHM
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yaensHbeIM BecoM (Oonee 30%) spoanpoBanHbIX TouB. [Ipu pacuere
OanaHca 1Mo 00JacTsIM U B LIEIOM 110 peciyOInKe UX MOKHO HE y4H-
THIBATh.

Tabnuia 8.2.7 — [Torepu OCHOBHBIX 3JIECMEHTOB ITUTAHUS C 3PO3UeCH
104B

Homst spo- ITorepw, kr/ra

CreneHs 3pOHpo- JMpOBAH-

HBIX II0YB,

BAHHOCTH, BEHHHHA | "~
CMBIBA MOYBBI, T/Ta B N | P,Os| KO | CaO |[MgO | SO,

ron IaIH I1a-

XOTHEIX 3€-

Mellb

Cnabas, 2,1-5,0 5,1-10,0 5 2 3 5 2 |0,05
Cpennss, 5,1-10,0 10,1-25,0 | 10 4 6 10 5 10,10
Cunbnas, 10,1-20,0 25,1-50,0 | 15 7 10 17 8 0,15
Ouens cuneHag, >20,1 > 50,0 20 10 15 25 12 10,20

IIpu pacderax morepb OT PPO3UM IO KAXKIOMY IJIEMEHTY pac-
CUUTBIBACTCS CPEAHEB3BELICHHBI HOPMATUB NOTEPh C YUETOM KOJIU-
94eCcTBa SPOIMPOBAHHBIX ITOYB B XO35ICTBE WM CEBOOOOPOTE U HOP-
MaTHBOB CMBbIBA.

Ha ceHokocax M macTOMIIax IMOTEPH AJIEMEHTOB HHUTAHUS OT
BBIMBIBAHUS U 9PO3UH HE yUUTHIBAIOTCS.

l'azoo0pa3usie morepu azora (Pr) Ha MaxOTHBIX W IJIyromnact-
OUIIHBIX yroapax KoaeOmrores B mpenenax ot 10 o 50% ot BHeceH-
HOI'O C MUHEpAJbHBIMU M OPraHWYeCKUMH ynoOpeHusMu. B aTmo-
cdepy BBLAEIAIOTCS MOJCKYIAPHBII a30T, 3aKUCh, OKUCh U JBYOKHCH
a30Ta, aMMHakK. OT0 00yCIOBICHO MPOUCXOSIIIUMHU B IIOYBE IPOLEC-
camu IeHUTpU(UKAIMN, aMMOHHpHUKAIK, HUTpudukanuu. B cpen-
HeM ra3oo0pa3Hble TOTEPU a30Ta COCTaBIAOT 25% oT 00111ero Koau-
YeCTBa, BHECEHHOTO C MHUHEPAJIbHBIMH M OPraHMYECKUMH yIoOpe-
HUSIMH.

XozsiicTBeHHBIN (00IIMiA) OalaHC 3JIEMEHTOB IMHUTAHUS PACCUU-
TBIBA€TCS KaK Pa3HOCTb MEXAY CYMMOM NPHUXOAHOHW U PacxXxOmHOU
CTaTeH.

Hanee onpenensioT MHTEHCUBHOCTh XO3SHCTBEHHOro (00miero)
Oananca 1o gopmyiie:
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o =00, (31)
P

rjae M0 — MHTEeHCHMBHOCTH X035iCTBEHHOr0 (00111er0) Oanaunca, %;
IT — cymma mpuxoaHbIx craTell OanaHca, Kr/ra;
P — cymma pacxoaHbIx craTeit O6anaHca, Kr/ra;
100- ko3 punment nepeBoaa B %.

Bennunna nateHcuBHOCTH Oananca menee 100% xapakrepu3syer
nedurutHbii, 100% — Oe3medunutHbId, Oonee 100% — mosmoxu-
TeIbHBIN Ganch IUTaTCIBbHBIX BEHICCTB B ITIOYBE.

Ha ocHoBaHmmu pacyeroB OajaHca 3JEMEHTOB IMHUTAHUS, TPOBeE-
ACHHBIX B MIMTCIBHBIX CTAallMOHAPHBLIX ITOJIEBBIX OIIBITaAX IIPHU pas3-
JIUYHBIX TTOYBEHHBIX YCIIOBHSX M YPOBHSX NMPUMEHEHUS yAOOpeHHi
(N4s-180, P20-130, Kgo-220) PYIT «MIHCTHUTYT TOYBOBEIAEHUS M arpOXH-
MUKW MPEAJIONKEHBI OINTUMAJIBHBIC IMapaMETpPbl MHTCHCHBHOCTHU Oa-
JIaHca a30Ta B 3aBHCHMOCTH OT MPOJYKTUBHOCTH MamHU, Gocdopa u
Kajnia — B 3aBUCUMOCTU OT COJACPKAHUA I3TUX BJIEMCHTOB B IMOYBax
(Tabm. 8.2.8-8.2.9). Uem MeHbIle Comep:KaHHE B IMOYBE TOABHIKHBIX
dhopm dochopa u xanms, TeM OoNbITasi HHTCHCUBHOCTH OajaHca pe-
koMmeHayerca. OO0OIIeHHBIE JaHHBIE TOJEBBIX OMBITOB, MPOBEICH-
HBIX B PecnyOmmke bemapych 3a 10-meTHUE meprof, TOKa3bIBAIOT,
YTO ONTHMAaJbHAs WHTCHCHBHOCTh OallaHca JUIs MaXOTHBIX IT0YB B
IIPOU3BOACTBEHHBIX YCIOBUSAX cocTasiser mo azory 100-120%, mo
dochopy u kamuro — 100-110%.

Tabnuna 8.2.8 — OnTuMansHas HHTEHCUBHOCTE OalaHca a30Ta B 3a-
BHCUMOCTH OT TPOJYKTUBHOCTH

TTouBsl
IIpoayKTUBHOCTB,
1/ra K.en. CYITIMHHCTHIC U CyTIeC- | CyIecYaHble Ha TIeCKax U
YyaHbIe HA MOPEHE TecYaHbIe
WHTeHCMBHOCTD Oaanca azoTa, %
6oiee 60 130-140 -
51-60 120-130 -
41-50 110-120 120-130
20-40 100-110 100-110
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Tabnuna 8.2.9 — OnrtumainbpHas MTHTEHCUBHOCTE OajlaHca a30Ta B 3a-
BHCHUMOCTH OT 00ECIICYEHHOCTH OB (ocopoM U Kanmem

TTouBbl
Conepxanue B
HoUBe. MI/KE CYIJIMHHUCTBIE M CyIlecUa- | CylecuaHble Ha Meckax u
’ HBIE HA MOPEHE MecYaHble
WuTeHcuBHOCTH Oananca docdopa, %
menee 100 150-180 150-180
101-150 130-150 130-150
151-250 100-120 100-120
251-300 50-70 50-70
301-400 40-50 40-50
WuTeHcuBHOCTH Oananca kamus, %
MeHee 80 180-200 160-180
81-140 150-180 130-150
141-200 130-150 110-130
201-300 100-120 100-110
6onee 300 80-100 50-60

JlebunuTHEI OamaHC TMUTATEIBHBIX JJIEMEHTOB (IIPEBHITIICHHUE
pacxona HaJ TOCTYIJICHHEM) TPEAYyNpexaaeT O TOM, YTO MPOUCXO-
IUT UCTOIICHNE TIOYB, CHIDKEHHUE UX TIII0AO0P OIS

3HaveHNs] MHTEHCHBHOCTH OajlaHca IO a30Ty, IPEBBIIIAIONINE
OIITUMAJIbHBIE TTOKA3aTeNH, MPENYIPEKAAI0T 00 HaKOIICHHH HUTpPa-
TOB B TIOYBE, PACTEHUAX, BOJOEMax M IPYHTOBBIX BOJIax, 00 HEMpo-
M3BOJUTENBHBIX ITOTEPSIX ITOTO DJIEMEHTA.

Ecnmn maTeHCHMBHOCTH OanmaHca mo (ocdopy 3HAYUTETHHO Tpe-
BBIIIAET €ro ONTHMAaIbHBIE 3HAYEHHS, ITO YKa3bIBaeT Ha 3adochayun-
BaHWE TI0YB, 3arps3HEHUE TIOYB U TPYHTOBBIX BOJ (PTOpOM, 3arps3He-
HUE TI0YB TKEIBIMU METaJJIaMH.

HexenatenbHo Taxke, 4TOObl MHTEHCHBHOCTL OajiaHca IO Ka-
JIUIO TIPEBBINIANIA €T0 ONTHUMANIbHEIE 3HaUYeHUs. B aTOM ciydae kamuit
MOJKET BBIMBIBATHCS M3 TOYBHI, HAKATUTMBATHCS B KOPME, TIPUBOAA K
YXYALICHHIO KauecTBa KOpMa. XJIOp, KOTOPHIA B OONBIIOM KOIHYE-
CTBE BHOCHTCS C KaJHUHHBIMH yJOOPEHUSMH, MOXKET 3arps3HATH BO-
JIOEMBI U TPYHTOBBIC BOJIBL.

[Ipumep pacyera GamaHca PIIEMEHTOB NMUTaHWs B mouBax Pec-
myonuku benmapych npezncrasieH B Tabmure 8.2.10.
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Ha ocHoBanum OanaHCa 3J€MEHTOB NHUTAHHS, PACCUYUTAHHOTO
corpygaukaMu PVYII «MHCTUTYT NOYBOBEAEHUS W aArpOXUMHKY,
MOKHO CJIIeIaTh BBIBOJ O TOM, YTO MPU HEBBICOKOH MPOTYKTUBHOCTH
MAaITHA CJIOXKUJICS MOJIOKUTEIBHBIA OaaHc a301a, Gpochopa U Kaaus
B MaXOTHBIX [TOYBAX PECITYOJIUKH.

OO0l XO39MCTBEHHBIA OajlaHC MUTATENbHEBIX BEIECTB HE JAeT
MTOJTHOTO TIPEJICTABJICHUSI 00 00CECIICUCHHOCTH PACTCHUMN TIOJBUKHBI-
MU (JOCTYIHBIMH) (pOpMaMU 3JIEMEHTOB MUTAHMS, TaK KaK HE Y4YH-
TBIBAET BO3MOXHOCTh UX YCBOCHHMSI U3 IMOCTYIHBIINX B MIOYBY MHUHE-
PalbHBIX U OPraHMYECKUX UCTOYHHKOB. OTBET HA 3TOT BOMPOC MPE/-
cTaByseT 3P PeKTUBHBIN OaaHC MUTATEIBHBIX BEIIECTB B ITOYBE.

Pacuer 3¢pdexkTBHOr0 H6ananca. IpdexTuBHbIN OanaHc die-
MEHTOB IUTAHHUS XapaKTEPU3yeT OTHOIICHUE MEX Iy BO3MOXKHBIM HUX
YCBOGHHEM PACTEHHSIMH M3 MOCTYIUBIIMX B [MOYBY MHUHEPAIbHBIX U
OpPraHMYECKMX MCTOYHHUKOB M BBIHOCOM C YPOXKaeM BO3CIbIBAEMbIX
KYJIBTYP.

MuHepaabHBIMU MCTOYHHUKAMHU TOCTYIUICHUS IUTATEIbHBIX Be-
IIECTB B IMOYBY SBJISIFOTCS: MOCTYIUICHUE MUTATEIbHBIX BEIIECTB C
MHHEPATHHBIMHA YIOOPEHUSIMH B aTMOC(HEPHBIMU OCAIKaMHU.

OpraanyecKiMH WCTOYHUKAMH TIOCTYIICHUS MMUTATEIHHBIX Be-
IIECTB B TIOYBY SIBJISIFOTCS: ITOCTYIJICHUE MUTATEIBHBIX BEIICCTB C
OpraHUYECKUMHU YAOOPCHHIMH, CEMEHAMH, a TpH pacdere 3 dex-
THBHOro OajaHca a30Ta — CUMOMOTHYECKMH M HECHMMOHOTHYECKHH
asor.

OddexTuBHBIN OalaHC 3JIEMEHTOB IMUTAHUS PACCUUTHIBACTCS TI0

dhopmyme:
b s, trelea= (ﬁ I mau) + (& -ITou.) |— Pevin., (32)
100 100

rae b apd. — >3pdexTuBHBIN 6anaHC AIEMEHTOB MTUTAHMS, KI/Ta;
V1 — K03 GUIHEHT YCBOCHHUS DJIEMEHTOB MTUTAHHS U3 MHHEPAIIb-
HBIX yR0OpeHui, %;
IT M.u. — mocTyruleHne 3JIEMEHTOB HMHUTAHHS C MUHEPATbHBIMH
WCTOYHUKAMH, KI/Ta;
VY, — ko3 puLIneHT yCBOCHHS 3JIEMEHTOB [TMTAHUS U3 OpraHuye-
CKHUX ynoOpeHuit, %o;
IT 0.u. — mOCTYIJICHUE SJIEMEHTOB INHTAHUS C OPraHMYECKUMH
yIOOpEeHUsIMH, KI/Ta;
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P BBIH. — BBIHOC 2JIEMEHTOB MTUTAHHS C YPOXKaEM BO3/ICIIBIBAEMBIX
KYJIBTYp, KI/Ta.
WutencuBHOCTH 3 (PEKTUBHOrO OajgaHca — OTHOLICHHE KOJIHYe-
CTBa DJICMEHTOB MUTAHMS, YCBOCHHBIX M3 MUHEPAJbHBIX U OpraHuYe-
CKHMX MCTOYHHKOB, K BBIHOCY 3JICMEHTOB MHUTaHHS C YPOKaeM KYJb-

Typ:
Hor=—2""100, (33)
Psvin.
rae Y 65 — UHTEHCUBHOCTh 3(PPEKTUBHOrO OajlaHCa 3JIEMEHTOB ITH-
tanus, %;
By — BO3MOXHOE yCBOGHHE 3JIEMEHTOB IMUTAHMS PACTCHUSIMH U3
MUHEPAIbHBIX U OPTaHUYECKUX UCTOUHUKOB, KI/Ta;
PBBIH. — BBIHOC 3JIEMEHTOB MMUTAHHS C YPOXKAEM BO3JICTIHIBAEMBIX
KYJIBTYp, KI/Ta.

JIJis OLIEHKHM CHUCTEMbl HMPUMEHEHHs YA0OpeHHH 1Mo 3P ¢heKTHB-
HOMY OallaHCy TPOBOJUTCS pPacdyeT BO3MOXKHOTO YCBOCHHS a30Ta,
dochopa M kanus W3 MOYBEHHBIX 3anacoB. Cucmemy npumeHeHus.
YOOOPEHULL MONCHO CHUUMAMb Pa3padoOmManHoOU NpasuibHo (m.e. O
NONYYeHUs NIAHUPYEMOU YPO*CAUHOCMU  CelbCKOXO03AUCMBEHHbIX
Kynomyp 6yoem 00CmamoyHo 00CHMYNHbIX 0151 PACMEHUN DIeMEHIN08
numanusi noyYssl U YO0oOpeHutl) 6 mom ciyuae, eciu deuyum die-
MeHmos numanusi no dppexmuenomy oarancy 6yoem KOMNEHCupo-
8AMbCA 30 CUEM B03MONCHO20 YCBOEHUS U3 HOUBbL.

3amacel TUTATENBHBIX BEHIECTB B MIOYBE OMPEACISIOTCS MCXOMAS
W3 CPEIHEB3BEIICHHBIX IOKa3aTelneld CONepKaHUs B IOYBAaX CEBO-
obopora uiu Apyroro yroaps rymyca (%), moaBmKHBIX ¢opM ¢oc-
(dopa u xamus (MI/KT TTOYBHI). 3amacekl a30Ta B TOYBE OIEHUBAIOTCS
0 COeP KAHMIO TyMyca. PacTeHHs MOTYT YCBOHUTPH a30Ta U3 3aIlacoB
mouBkl 10 20-25 Kr/ra Ha KaKABIH MPOIEHT TyMyca B mmouBe. Pacuer
3armacoB MOABMKHBIX (hopM (ocdopa 1 Kallvs B TIOYBE BBHITTOIHICTCS
o popmyie:

3=C"Vm H 01, (16).

BosMoxHOE ycBOeHHE 37IEMEHTOB MTUTaHUS U3 MTOYBEHHBIX 3arla-
COB TIOJBMXXHBIX QopM ¢ochopa U Kaiws ONpenensercs Ha OCHOBE
YCTaHOBJICHHBIX KO3()(QHUIIMEHTOB HCIOIb30BAaHUS 3TUX SJIEMEHTOB
W3 TIOYBHI JUIS PA3NIUYHBIX CEILCKOXO3SAWCTBEHHBIX KYJIBTYp, MPEI-
CTaBJIEHHBIX B TaOnure 7.1.1.
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Ilpumep pacyera BO3SMOXKHOT'O YCBOEHHSA a3ota, ¢ochopa U Ka-
JIUSL O3UMOM POXKBIO M3 JICPHOBO-TTOA30JIMCTON CYIeCUaHOW TOYBHI,
XapaKTePU3YIOLICHCS CISMYIOIMMU TOKa3aTeIsIMH: MOIIHOCTh T1a-
XOTHOTO CJI0sl — 25 cM, oObeMHas macca — 1,25 r/em’, coJiepKaHue
rymyca — 2,42%, P,Os — 195 mr/kr, KO — 205 mr/kr. Koaddurpen-
Thl YCBOGHHS M3 IOYBHI JUII O3UMOM piKU cocTaBisiioT: P,O0s — 6%,
K0 - 12%.

3amackl MOABMKHOTO a30Ta coctaBar 60 kr/ra (2,42% * 25 kr/ra).
3amacel opBmwkHOTO hocdopa OyayT paBHbl 609 kr/ra (195 mr/kr
25 cm 1,25 r/em® 0,1), oobmennoro kamaust — 641 xr/ra (205 mr/xr -
25 cm 1,25 r/em®  0,1).

Bo3MokHOE ycBOeHWE MUTATENBHBIX BEIIECTB OYAET Clenyto-
TIHAM:
azor — 60 kr/ra (100% ot 60 kr/ra);

docdop — 37 kr/ra (6% ot 609 kr/ra);

kanuii — 77 xr/ra (12% ot 641 xr/ra).

IIporuo3upoBanue n3MeHeHHus1 copep:kaHus B mouse P,Os u
K;O. IIpu orenke cucTteMbl ymoOpeHHsI MO OajaHCy MHUTATEIHHBIX
3JIEMEHTOB BO3MOXXHO CIPOTHO3UPOBATh M3MEHEHHE COJICPIKaHUs B
[TOYBE 3a T'OJ I 3a POTAIMI0 CEBOOOOPOTa MOABMKHBIX (opM ¢oc-
¢dopa u kamus. [y 3TOro UCHONB3YIOT HOPMATHBBI 3aTpaT yaoope-
HUH CBepX BBIHOCA C YpOXKaeM JUIS YBEIMUYCHHS COJICPIKAHUS IMOJI-
BIDKHBIX 3JieMeHToB Ha 10 Mr/kr mouBbsl. PekoMeHTyemMble HOpMaTH-
BBI IPUBOATCS B Tabnuax 7.3.11-7.3.12.

[ocrymnenne ¢ocopa n Kanmms cBepxX BBIHOCA C YPOXKAEM Jie-
JSIT HA HOPMATHB M ONPEJCNSIOT yYBEIHYCHUE WIIM YMEHbBICHUE UX
COJICpKaHUs B TIOUBE. Pe3ynbTraT CyMMHPYIOT C HCXOIHBIM COJIEepXKa-
HUEM H TMONYyYaroT MPOTHO3UPYEMOE COJACPIKAHHME MUTATEIHLHBIX Be-
IECTB.

Ipumep. Exeromno ocraercs Ui TOBBIIICHUS TUIOMOPOIHS
JEPHOBO-TIO30IIMCTON cymnecyaHoi mouBsl (pHyc — 5,95, P,Os — 150
MT/KT) cBepx pacxoma 11 kr/ra.

3a poranuio §-IOIHOro ceBOOOOPOTa B MOYBY MOCTYNHUT 88 Kr/ra
(11 xr/ra - 8). PaznenuB 370 4ncio Ha HOpMATUB 3aTpaT HochHOpPHBIX
ynoOpeHuit st yBenuueHus: coxepxanus P,Os Ha 10 mr/kr (44
KI/Ta) — MONyYlM BEJIMYHHY, Ha KOTOPYIO BO3PACTET COJCPIKAHUC
tocopa B mouse ((88 xr/ra * 10 mr/kr) : 44 xr/ra = 20 mr/kr). Uc-
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xoaHoe conepxkanue P,Os B mouse paBHO 150 MI/KT, MPOrHO3UPYE-
Mmoe — 170 mr/kr (150 mr/kr + 20 mr/kr).

Cocrosinue 6ananca docdopa U Kalms, KOrja BEIHOC JIEMEHTOB
MUTaHKUS C ypOXKaeM HE KOMIICHCUPYETCS MOCTYIUICHUEM WIIU TIpe-
BBIIIIACT MOCTymuieHue Ha 5-10%, cumTaercs HEIOCTATOYHBIM ISt
MOBBIIICHUS 3aracoB (Gocdopa U Kaus B TIOYBE.

B 1nenmom cocrosiHue OanaHca 3JIEMEHTOB IUTAHHS OTPaXKaeT
TEHACHIIUI0O M3MEHCHUS IUIOJOPOJMS TIOYB M XapaKTEepU3yeT BO3-
MOXKHOCTh TOBBIIICHHS TPOIYKTUBHOCTH CEIbCKOX O3SHCTBEHHBIX
3eMenb.

IIporuo3neie pacuetsl, coctaBiieHHble PYII «MHCTUTYT TIOYBO-
BEJCHHUS WM arpoXMMHK» Ha OCHOBE OXKHIAEMbIX IMOCTABOK MUHeE-
palbHBIX YIOOPEHUHN CEIbCKOMY XO3SIMCTBY PECIYOJIMKH, MOKa3bl-
BAIOT, YTO OAJIAHC OCHOBHBIX DJIEMEHTOB NMUTAHMS B Ommkaiinmme 10
JIeT OyAeT MOJOKHUTEIbHBIM U B KOJIMYECTBEHHOM OTHOIIEHUHU CTa-
ommsupyercs Ha ypoae 2000-2005 .

Konyenyueii pecynuposanus bananca numamenbHblx 8eujecms 6
3emaedenuu pecnyoIuKy npu dHepeocoepe2aruiux mexHol02UuIx 603-
0enbl8aHUs CelbCKOXO3AUCMBEHHBIX KYIbMYp Npeononazsdemcs pac-
WUPEHHBLIL 8038DAM MAKPO- U MUKPOIIEMEHMO8 MOIbKO HA mex
noueax, 2oe cooepicaHue COOmMeemcmeyIouUux 8euecme HUxMce on-
MUMATbHO20 YPOBHS U BEPOSIMHA BbICOKAA OKYNAeMOCMb 3ampam
npubasKoll ypoxcas ¢ MUHUMANbHLIM PUCKOM 3a2PA3HEHUSI OKDY-
arcarowetl cpeovl. Iloodepocanue 6ezdeuyumnoeo banamnca sie-
MEHMO8 MUHEPATIbHO20 NUMAHUSA 8 NoYee ABNAEMCs 00A3aMeNbHbIM
Ha 6cell N10WAOU CelbCKOXO3SAUCNBEHHBIX Y200Ull.

I'naga 9. BAJIAHC I'YMYCA B [IOYBE
9.1. I'ymyc — pakTop MI10A0POAMS U POAYKTUBHOCTH MOYBbI

[Inomopoamne — crmenuduyueckoe CBOMCTBO TMOYBHI, OMPEAEISIO-
mee ee IEHHOCTh KaK OCHOBHOI'O CPEICTBA IPOM3BOJCTBA B CElb-
CKoM xo3siicTBe. OHMM M3 TOKa3aTelel, XapaKTEepU3YIOIMX IUIO-
JOpOJMeE TTOYBHI, SIBJISIETCS COJEP)KaHUE B HEH rymyca.

I'ymycoBble BemiecTBa — 3TO IpyIia TEMHOOKPAIIEHHBIX BBICO-
KOMOJIEKYJISIPDHBIX COGAMHEHHH, 0Opa3oBaHHE KOTOPHIX CBS3aHO C
OMONOrMYECKMMH MTPEBPALCHUSIMH MAaTEPUAIOB B OCHOBHOM PacTH-
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TENFHOTO MPOUCXOKACHUS. OTINYUTETFHBIM CBOMCTBOM X SIBISET-
Csl BBICOKAsl YCTOMUMBOCTD K BO3JEHCTBUIO CO CTOPOHBI MHUKPOOpra-
HU3MOB U MO3TOMY 0OJiee MEJICHHOE Pa3JIoKEHHE 10 CPAaBHEHUIO C
pPacTUTENBHBIMHA OCTATKaMHM, YTO MPHUBOAUT K HAKOIUICHHIO T'yMYCO-
BBIX BELIECTB B MUHepalbHBIX MouBax. CopepkaHue 3TUX TEMHOOK-
pAllleHHBIX BBICOKOMOJIEKYJISIDHBIX COEIMHEHWH B MHUHEPaJIbHOM
nouBe gocturaer 85-90% oT Bcero 3amaca OpraHU4eCKOro BEleCTBa.
CBexxne pacTUTENbHbIE OCTaTKH, HECMOTPSI Ha CHCTEMaTHUYECKOE MO-
CTYIUIEHUE, COCTaBIISIOT B Oprannyeckoil yactu noussl 10-15%. Uc-
KITIOUYEHHEM SIBIISIFOTCSL TOPQSHO-00IOTHBIC TTOYBHI, T/Ie W3-3a C1a0oi
IyMU(HKAIUU B COCTaBE OPraHUYECKOH YacTH MpeoOafaroT Momy-
Pa3IOKUBIINECS PACTUTENBHBIE OCTATKH.

Ponps rymyca Benmka um MHororpanHa. OHa 3akio4aeTcs B IO-
JIO)KUTETFHOM BIIMSIHUM €r0 Ha CBOWCTBA M TMHUTATENBHBIA PEKUM
IIOYBBI, & TAKKE HA YPOKAUHOCTb CEIbCKOXO03MCTBEHHBIX KYJIbTYp U
Ka4eCTBO PACTEHUEBOJUECKON POYKIINH.

I'ymyc — Ba)kHBI MCTOYHUK NMUTaHUA U1 pacTeHUl. B HeM co-
JEP>KUTCS TOYTH BECh 3amac a3oTa, 3HAaduTeNbHAasl 9acth ¢ochopa
(60%) u cepsr (80%), a Takke OPYrux dJIeMEHTOB nmuTaHus. Haxo-
JSICh B OpraHnvecKkor opMe, OHU He TEPSIOTCS M3 TIOUBBI U SBJISIOT-
Csl UCTOYHUKOM IMUTATEIBHBIX AJIEMEHTOB ISl PACTEHHH MpU MHUHeE-
panu3anuu rymyca.

Conepxaruiecs B MO4YBe TYMHUHOBEIE U (DyTbBOI'YMHUHOBBIE KH-
ciotel, a takke CO; (yriekuciora), oOpa3yrorecs IpH pasioxkKe-
HUW OPTaHWYECKOTO BEIIECTBAa W JIBIXaHHS KOPHEW, OKa3bIBAIOT pac-
TBOpAOIIEE ACWCTBHE HA TPYJHOPACTBOPHMEIE MHHEPAIBHBIE CO-
enuHeHns (ocdopa, Kannsa, Kamplus, MarHusA. B pesymbTaTte dero
OHU TIEPEXOAT B JOCTYITHYIO sl pacTeHuit hopmy. OOpaszyromuiics
CO; gacTH4HO BBIZIENSAETCS B aTMOCc(epy, YIydiias BO3AYIIHOE TTH-
TaHUE PACTECHUM.

I'ymycoBbie BeliecTBa B COCTaBE OPraHOMHHEPAIBHBIX KOIIJIOH-
JIOB TIOBBIMIAIOT MOTJIOTUTENBHYIO CIIOCOOHOCTH IMOYBHI, TEM CaMBIM
CHIDKAIOT HEMPOU3BOJUTENBHBIA PACXOJ] JIEMEHTOB ITUTAHUSI.

Opranndeckoe BEmIECTBO MOYBHI YIYUIIAET CTPYKTYPY IOYBHI,
€€ BOJHBIN, BO3AYLIHBIA U TEMJIOBOU PEKUMBI, MOBBIIIAET YCTOHYU-
BOCTH K 3PO3HOHHBIM ITPOIIECCaM.

ConepxaHre TyMyca W ero Ka4eCTBEHHBIH COCTaB OMPEAEISIOT
YCTOWYHMBOCTB MOYB K HEOJIArONMPHUSATHBIM BO3JEHCTBHAM. ['yMyc 00-
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nanaer (PeHOMEHANbHOW, B COTHU pa3 OOIbIIEH, YeM y paBHOW MacChl
[JIMHBI, CIIOCOOHOCTBIO YJICPKUBATh BOJY U OUOTECHHBIC JIEMEHTHI.
[TonoxuTenbHOE BIUSHUE TYMyca MPOSIBISETCS U B SKCTPEMaTbHBIX
CUTyaIUsIX: B 3aCYILIMBBIC MEPUOBI OJaroaaps MOBBIIICHHOW Biia-
TOEMKOCTH BBICOKOTYMYCHPOBAHHBIX ITOYB, a4 IIPU XUMHUYECKOM 3a-
IpsI3HEHUU OJiarojapsi BHICOKOH COPOIIMOHHOMN CIIOCOOHOCTH OpraHHU-
YeCKOro BemiecTBa. KOMIOHEHTHI OPraHu4ecKoro BEIecTBa, 00pasyst
C HOHAMH TSKEIBIX METAJIOB OPraHOMUHEPANbHBIE COCTUHEHUS
Pa3IUYHON MPUPOIBI, CHUKAIOT UX MOJABHKHOCTb.

I'ymyc st OONBIIMHCTBA MOYBEHHBIX MHUKPOOPTaHU3MOB CIIY-
JKUT UCTOYHUKOM TTHUIIU U YJHEPTETUUECKUM MATEPHUATIOM, TEM CaMbIM
MOBBIIIAS OMOJIOTHYECKYI0 aKTUBHOCTh MOYBBL. Kpome Toro, ycuiie-
HUE OMOIOTHYEeCKO aKTUBHOCTH TOYBBI CITOCOOCTBYET pacrnajy Iec-
THIWIOB W JAPYTUX OPTaHWUYECKHUX IOJIOTAHTOB 3a CUET WX OHoje-
rpajamvy.

Opranndeckue BelecTBa, oOpasyrouiuecs MNpu TyMHU(pHUKAIH
PACTUTEIBHBIX OCTATKOB, YYaCTBYIOT B (PU3HUOJOTMYECKMX U OHMOXH-
MHYECKUX Tporieccax pacteHui. K Takum BerecTBaM OTHOCSATCS BH-
TaMUHBI, AYKCHHBI, STHTapHasi KHCIOTa U COOCTBEHHO TYMYCOBBIE Be-
mectBa. B HacTosmee BpeMs IMMPOKO UCIONB3YIOTCA B Ka4ecTBe -
3MOJIOTUYECKH AKTHBHBIX BEMIECTB (PETYJSTOPOB POCTa PACTEHUN)
MperapaTsl THAPOTYMaT M OKCUTYMaT, MONTydeHHbIE H3 TyMYyca.

['yMmyc oYBBI OKa3bIBaeT MOIOKHUTEIHHOE MPSMOE U KOCBEHHOE
JEIICTBUE HA BENUYHUHY YPOKAHHOCTH CEIIbCKOXO035MCTBEHHBIX KYJb-
Typ. [Ipsimoe nelicTBre OOYCIIOBIEHO COJIEpKAHUEM DIIEMEHTOB ITH-
TaHUS B TyMyce, KOCBEHHOE — YIy4IIIeHHEM YyCJIOBHH IpOM3pacTa-
HUSA, TPEeXKIe BCEro, arpoPm3muecKkux # (QUINKO-XUMHIECKUX
CBOICTB IIOYBBI.

HccnenoBanussMu MHOTHX HAYYHBIX YUPEXKACHUN yCTaHOBIIEHA
TTOJIOXKUTENBHAS 3aBUCHUMOCTh YPOXKAHHOCTH CeThCKOX035HCTBEHHBIX
KyJIbTyp OT COfepKaHHs TymMyca B IMouBe. Tak, mo 00O0OIIEeHHBIM
JAHHBIM IOJIEBBIX OMBITOB, MPoBeAECHHBIX B PYII « MHCTUTYT mOYBO-
BEJCHHS U arpOXMMHW» yBEIHMUYEHHUE COJIEpP)KaHUs TyMyca Ha JIepHO-
BO-TIOJI30JIUCTOMN cyrnecyaHou nouse ¢ 1,4 1o 2,5% conpoBoxIanoch
poctoM ypoxaitHocTH stamens ¢ 26,0 mo 58,0 1/ra, a OBBIIIEHHE CO-
JepKaHHUs TyMyca B CyTJIMHUCTBIX ouBax ¢ 2,0 10 2,9% yBenuuusa-
710 ypokaiHocTs ¢ 36,8 mo 65,3 m/ra (Tabm. 9.1.1).
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Tabmuua 9.1.1 — 3aBUCHMOCTB YpO’KalfHOCTHU 3epHa SIYMEHS OT CO-
JepiKaHus TyMyca B TIOYBE

Housa Cogepxanue rymyca | YpokailHOCTb 3€pHa
B MOYBE, % STIMEHS, T/Ta
JlepHOBO-ITOI30JTUCTAS:
cyTecyaHas 1,4 26,0
2,5 58,0
CYTJIMHUCTAs 2,0 36,8
2,9 65,3

HccnenoBanusMu MOCIEAHUX JIET YCTaHOBJIEHO, YTO YBEIHYE-
HHUE COIEPKAHUA I'yMyca B JEPHOBO-IIOJ30IMCTON CYIIECUaHOM W3-
BECTKOBaHHOM 1mouBe Ha 1% B cpenHem 3a 1 roj MOBHIIAET MPOAYK-
TUBHOCTH ceBooOopora Ha 10 11/ra KopM. ej1., wim Oornee yem Ha 25%.
Kpome yBennueHus: ypokaeB o Mepe MOBBILICHUS COAEPKAHUS I'y-
MyCa B IIOYBAX OTMCYCHO W YIYUYIICHUE Ka4yeCTBa PaCTCHHUEBOIYC-
CKOM mpoaykuuu. PacTteHus:, mpouspacrarpliye Ha IM04YBax C BBICO-
KHUM COZIep>KaHHEM I'yMyca, B MEHbILIEIl Mepe MOBEpratoTcs OTpUlla-
TEJIbHOMY JEHCTBUIO HA HUX HEOJIAaronpUATHBIX IIOIOJIHBIX YCIIOBUH.

Takum oOpazoM, TYMyC IIpHAAET IIOYBE BCE CBOWCTBA, KOTOPHIC
OTJINYAIOT IIOYBY OT MAaTEPUHCKOW TOPHOW INOPOIABl U KOTOPHIMHU
00YCIIOBIIUBACTCS €€ IIOJOPOAHUE.

Taxoke MOXKHO 3aKJIFOUUTh, YTO MOBBILIEHUE CONEPKAHNUA B TI0Y-
BE€ TyMycCa 10 ONTHMAJbHBIX [apaMeTPOB SABISETCS HEOOXOOUMBIM
YCIIOBHEM TOBBIIIEHUS 3((HEKTUBHOCTH TPUMEHIAEMBIX YAOOpEHUH U
B KOHEYHOM HTOI'€ ITOJyYECHUS BHICOKMX YCTOWYMBBIX YPOXKaeB CElb-
CKOXO3AHCTBEHHBIX KYJIBTYD.

CymiecTByeT ONpENENCHHBI YpPOBEHb CONEPXKAHUS T'ymMyca B
MoYBe, MPU KOTOPOM oOecreunBaeTcsi HauBbICIIash d((HEKTUBHOCTH
yIoOpeHnii 1 MaKCHMajbHasl YPOKAHHOCTh CETbCKOXO03SHCTBEHHBIX
KylabTyp. Takol ypoBeHb cuuTaercsi onTUMalbHbIM. [lo maHHBIM
PVII «MHCTUTYT MOYBOBENEHUS U arpOXUMHUM», ONTUMAJIBHOE CO-
JeprkaHue Tymyca JJisl JepHOBO-NIOA30JIMCTHIX MOYB cocTaBiser 2,0-
3,2% (tabm. 9.1.2).

BwMmecre ¢ Tem ciaenyer OTMETHTD TPEBOXKHBIN (akT, 4TO HAYUHAS
¢ 2001 roma conepkaHue rymyca B axXOTHBIX JEPHOBO-TIO30UCTHIX
MOYBaX 3aMETHO CHUKAETCS.
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Tabnuma 9.1.2 — VHTepBalibl ONTHMAIBHOTO COJCPIKAHUS Tymyca
JUTSI IEPHOBO-TIO/I30JIUCTHIX TTOYB

. OnTuMansHOe coiepka-
I'panymoMeTpHUYeCKHil COCTaB MTOYUBBI
HHUE TyMyca

JepHoBO-110/130JIMCTHIE TTOYBBI:

recyanblie 20-24

PHIXJIOCYTIECHAHBIC 22-26

CBSI3BHOCYIIECUAHBIE 2,428

CpEJIHE- U JISTKOCYTJIMHHUCThIC 2,6 —3,0

[JIMHUCTBIC M TSKEIIOCYTIIMHUCTHIC 28-3,2
MuHepaabHbIE TOYBBI CEHOKOCOB H T1a- 35_40
CcTOMIIL ! !

K 2008 romy 3TOT BaXKHEHIIINNA MTOKA3aTEIh TIOJOPOIHS TIOUBEI
B menoMm mo bemapycn cumswmics Ha 0,03% wm coctraBmin 2,24%.
YMeHbIlIeHHE 3al1acOB I'yMyca HaOJII0aeTcs Terepb B Ka)JOM BTO-
pOM XO3siicTBE pecnmyOnmku. Takoe MONOKEHHE ¢ TUHAMHKOW CO-
JIepXKaHUs TyMyca B TOYBaX IallHU OOYCIIOBIEHO MPEXIE BCETO
CHIDKEHHEM O0BEMOB NMPHUMEHEHHSI OpTaHUYEeCKHUX YHAOOpeHUiH U He-
ONMaronpHUATHBIM C TIO3WIMM TyMYCOHAKOIUIEHHS COOTHOIIEHHUEM
TIPOITAIIIHEIE KYJIBTYPHI : MHOTOJIeTHHE Tpasel = 1:0,8 (2009 r.), cBH-
JeTeIbCTBYIONEe O TpeolIalaHny TPOIECCOB MUHEpANH3aIUU Ty-
Myca HaJ| er0 CHHTE30M.

[lotepst rymyca B modBax CBHAETENHCTBYET O HecOamaHCHPO-
BaHHOCTH WHTEHCH(DHKAINN 3eMJIeNeNns, KOTopasi MOXKET MPUBECTH
K JIerpajaliil TUIOOPOAUs T0YB, & BMECTE C TeM K MOCIeqyromeit
MIPOAYKTUBHOCTH TAIITHH.

[TouBbI ymydIIEHHBIX CEHOKOCOB M MACTOMII XapaKTepU3yIOTCS
CPaBHHUTEIIEHO OoJiee BBICOKHMM COJEp)KaHHEM Tymyca, KOTOpoe 3a-
¢ukcupoBaHo Ha ypoBHE 2,74% (2008 r.).

[IpoBeneHre arpOXMMHUYECKOrO MOHUTOPHHTA, OCOOEHHO IIO
COJIepXaHUI0 TyMyca, JaeT IEeHHYI WHGOpManuioo 00 3BONIONHH
IJIOAOPOAMS] TIOYB B OKOJOTHYECKOM AaCHEeKTe U IO3BOJISET
MPEIOTBPATUTh Pa3BUTHUE MTPOIIECCOB JeTPalallii 3eMeTb.
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9.2. Onpenesienne dananca rymyca

Omnpenesienne 6ananca rymyca mno ero (paxkTuyeckomy co-
JAep:kaHuI0 B Mo4Be. B cBsA3u ¢ 0c000H 3HAUMMOCTBIO COMEpPIKAHUS
rymyca B IOYBaXx HEOOXOAMWM IOCTOSHHBIM arpoXMMHUYECKHH KOH-
TPOJIb 332 HANpPaBICHHOCTH MPOIECCOB TyMycOOOpa3oBaHus, T.€. OII-
peneneHueM OanaHca rymyca. CIOXKHOCTB OINpEAEicHUs OallaHca
rymyca COCTOUT B TOM, UTO B IIOYBC OAHOBPEMCHHO IMPOUCXOIAT ABa
pa3HOHANpPAaBIICHHBIX MpPOIECca: CUHTE3 W paclaj OpraHHYecKoro
BemiecTBa. [Ipu mpeobnajaHUM MPOIECCOB CHHTE3a HAJ pacrajoM
OajaHC rymyca OyJeT MOJIOKUTENbHBIM MPH PAaBHO3HAYHOCTH 3THX
MPOIECCOB — Oe3aeUIUTHBIM, a MpH NpeolsIaJlaHuu MPOIECCOB
pacmnaga — orpunatenbHbIM. J{i1si obecneueHns paciMpeHHOro BOC-
MIPOM3BOICTBA TyMyca HEOOXOMMO, YTOOBI IPUXOJ] B TIOYBY OpTaHHU-
YECKOIro BEHICCTBA B BHUJAC KOPHEBBLIX W IMOXHUBHBIX OCTAaTKOB, a
TaKXKe Pa3UYHBIX BHJIOB OPraHUYECKHX YHAOOpPEHUH TpeBbIIIAT
MacIITadbl MUHEpaIU3alUY T'yMyca.

Haubonee Ba)XHBIM 1 HaJISKHBIM ITOKa3aTeleM OajaHca Tymyca
B IIOYBE SIBIIAIOTCA MaTepUasIbl KPYMHOMACIITAaOHOTO arpoxXuMupye-
CKOT0 00CIJIeZIOBaHNUS ITOYB CENbCKOX03SIHCTBEHHBIX 3eMenb. CpaBHH-
Bas CofiepKaHUe TyMyca B IIOYBE 3a MEPHOI MEKIY TYpaMH arpoxu-
MHYECKOr'0 00CIIeOBaHUS KKIOTO MOJS XO3SIUCTBA, MOKHO CYANTD
0 TeMIIax HAKOIUICHWS WJIM MOTEPH OPraHWYecKOoro BemecTtBa. Bme-
CTe C TeM JUIi MPOrHO3a THHAMHKH COAEPXKAaHUS T'yMyca B IIOYBE
CIIeyeT NCTIONB30BaTh pacyeTHbIe MeTobI OanaHca. Pacuer Oananca
rymyca sIBISIETCS Ba)KHEHIINM MOKa3aTelleM MOHHTOPHHTA IOYBEH-
HOT'O TUTOJIOPOJTHSL.

Merop ompeneneHus 0anaHca ryMmyca Mo ero pakTHIecKoMy CO-
Jep)KaHUIO B TIOYBE SIBIISIETCS HamOolsiee JOCTOBEpHBIM. bamanc ry-
Myca TaKUM METOJIOM PAaCCUUTHIBACTCS NMPU HAJMYUU COTIOCTAaBUMBIX
MaTepuasIoB MO TypaM KpPYITHOMAcCHITaOHOTO arpOXHMHUYECKOro 00-
cnenoBanus 1mo4yB. OH MOXeT OBITh pacCUMTaH Ha OTAEIBHO ymo0-
pSEMBIX ydacTKax, MOJSAX, B XO3HCTBAX, palloHax, 00IacTsIX U B Ie-
nom 1t Pb. Meroa MoXXeT UCIIoNb30BaThCsl M B HAYYHBIX HCCIIEO0-
BaHMAX Ul pacyera OajaHca TyMmyca 3a POTAIMIO MM 3BEHO CEBO-
obopora.

ITpu pacuere GanaHca rymyca JaHHBIM METOJOM PAacCYUTHIBA-
IOTCSI ¥ COTIOCTABIISIIOTCS (DAKTUYECKHE 3amachl TyMyca B MaXOTHOM
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TOPU30HTE TIOYBHI B Hayalle ¥ B KOHIIE ONMpeesieMoro nepruoaa mo
dbopmynam:
Zh=T h My, (34)
Zh=T" M:100, (35)

rae Zh — 3amac rymyca B maXOTHOM TOPH30HTE ITOYBBI, T/Ta;

I' — conepxanue rymyca B nmouge, %;

h — MomHOCTH (TJTyOMHA) TAaXOTHOTO TOPH30HTA, CM;

I1 — nmoTHOCTH MOYBHI, T/CM”,;

MV — 0GbeMHast Macca MOUBbI, T/CM-;

M — Macca maxoTHOTO TOPU30HTA, T/Ta.

Cpennue BeIWYHHBI OOBEMHOW MaccChl JEPHOBO-ITOJ30JUCTHIX
MOYB U MAcCCHI MAXOTHOTO TOPU30HTA MIPH €r0 PAa3IMYHON MOITHOCTU
NpHUBeneHbI B Tabuie 9.2.1.

Tabmuna 9.2.1 — [11oTHOCTH OYBBI K Macca MaXxOTHOT'O TOPU30HTA
JIEPHOBO-TIOI30JIUCTHIX TTOYB

Cpestss oBbemHas Cpenmsist Macca MaxoTHOTO TOPH-
ITousa wacca (MV), r/ow® 3oHTa (M), T/Ta
’ 0-25 cm 0-30 cm
CyrinuHucras 1,20 3000 3700
Cynecyanas 1,30 3250 3900
Tlecuanas 1,40 3500 4200

bananc rymyca onpeznensiercst no gopmyie:
br(+)=T2-TI1) h My, (36)
rae br — 6amanc rymyca, T/Ta;

I'; uI'y — conepkaHue rymyca B Hayaje U KOHLIE POTallUU CEBO-

oboporta, %.

Onpedenenue banaunca zymyca pacuemuvim memooom. Cyie-
CTByeT psjJ METOa0B pacyera Oamanca rymyca (E.Welte, 1963;
K.Rauhe, H.Schonmeier, 1966; M.Sebillotte, 1967, T.H. Kynakos-
ckas, 1973, 1978; ®.U. JleBun, 1978; A.M. JlpikoB, 1976, 1979;
R.Kunder, H.Gorlitz, D.Eich, 1981 u ap.), u3 KOTOpbIX Haubojce
MOJTHO YYMTBIBAIOLUIMM OCHOBHBIE (PaKTOpPBI T'yMyco0Opa3oBaTeIbHO-
r'o mpolecca ASPHOBO-TIOA30IMCTHIX MIOYB SIBJISETCS METOM, HPeLIo-
KEeHHBIN Kadeapoi 3emiieenys U METOAUKH OIBITHOrO jena TuMu-
PSA3EBCKOM CenbCKOX03sicTBeHHON akanemuu (A.M. JIvikoB, 1976).
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OpHako cneayer 3aMEeTUTh, YTO M AaHHBIM METOJI IO sy OCHOBHBIX
MOJIOKEHUH TpeOyeT YTOUYHEHMH B KOHKPETHBIX IIOYBEHHO-
KJIMMaTHYECKUX YCIOBHSAX.

B mnacrosmieee Bpemsi 3TOT METOA pacdeTa OanaHca Tymyca
agantupoBaH corpyaHukamu PYII «MHCTUTYT IIOYBOBENEHUS U ar-
POXHMHUUY» K YCIIOBHSAM HaIlled PECITyOIHKH.

B ocHOBY 3TOro Merosa Mol0OXKEHO COCTaBJieHUE MPUXOTHOU U
pacxomHol yactel OanaHca rymyca:

br(+x)=11-P, (37)
riae br — 6anaHc rymyca, Kr/ra;

I1 — nmpuxon opraHUYecKOro BElIecTBa, KI/Ta;

P — pacxon rymyca, kr/ra.

PacxonHOI 4acThIO SIBIISETCSI MUHEpAIM3alUs I'yMyca, a TaKkKe
BBIHOC €T0 M3 KOPHEOOMTAEMOro CJIOS 332 CYET BEPTUKAIBHOTO H IMO-
BEPXHOCTHOTO cTOKa. [IpuxoaHas gacTe rymycoBoro OajaHca CKiia-
JBIBAETCS M3 TIOCTYTUUICHHUS OPTaHIMYECKOr0 BEIIECTBA C KOPHEBBIMH H
MMO)KHUBHBIMH OCTaTKaMHU TIOJIEBBIX KYJIBTYpP, C OPTaHMYECKHMH
yIOOpEeHMUsIMH, CEMEHaMH M IMOCAJ0YHBIM MAaTEpUAIIOM, a TaKkKe 3a
CYET MUKPOOHOIOTHIECKON JeITeTHbHOCTH.

P =Pwmun + PBeimn + Pap,  (38)

rie PMuH — MUHepanu3anus rymyca, Kr/ra;

PBrIm — BBIHOC TyMyca M3 KOPHEOOMTAEMOrO CJIOSl 3a CUET Bep-

THKaJILHOI'O CTOKA, KI/Ta;
Pap — BBIHOC TyMyca M3 KOPHEOOUTAEMOTO CJIOS 32 CUET MOBEPX-
HOCTHOT'O CTOKa, KI/Ta.
[T = IIkmo + [oy + Ilc + IIm, 39)
rae [Ikno — noctymiieHne OpraHuyecKoro BEleCTBa ¢ KOPHEBBIMU U
MTO’)KHUBHBIMH OCTAaTKaMU TIOJIEBBIX KYJIBTYp, KI/Ta;

IToy — moctyruieHre OpraHM4ecKoro BEeIecTBa ¢ OpraHnyeCcKUMHU

yInoOpeHusIMH, KI/Ta;

IIc — mocTymniueHne OpraHMvecKoro BENIECTBA C CEMEHAMH U IO-

CaIOYHBIM MaTepraioM, KI/ra;
[IMm — mocTymiieHue OpraHUYECKOro BELIECTBA 3a CUET MHUKPO-
OHMOJIOTHYECKON JeITeThbHOCTH, KI/Ta.

OpfHako B CBSI3U € TEM, YTO MOCTYIUIEHME OPTaHUYECKOTO BeEIlle-
CTBa C MPOAYKTAMU >KU3HEAEATEILHOCTH MUKPOOPraHU3MOB U C Ce-
MEHHBIM MaTEpUaJIOM MOJIHOCTHIO BO3MEIIAET PacXoj OpraHHYecKo-
IO BELIECTBA BCIEACTBHE BEPTUKAIBHOIO U MOBEPXHOCTHOIO CTOKOB,
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JaHHBIC CTaThU HE MPHHATO HCIONB30BaTh MW pacuerax OajaHca
rymyca.
P=Pmun, (40)
[1=IIkmo + IToy, (41)

B sTom ciyuae pacuer O6anaHca rymyca B IOYBE MOXKHO Tpea-

CTaBUTH B BHJIE CIACAYIOIIEH (hOPMYJIbL:
br (+, xr/ra) = P mun — (Ilkno + Iloy),  (42)

Munepanuzayus (Pmumn) — 3T0 COBOKYHMHOCTH IPOIIECCOB IIpe-
BpallleHUs1 (Pa3lIoKEeHUs]) OPraHWYEeCKUX BEIECTB B MHUHEpPaIbHBIC
COJIM, BOJLy M YTJIEKHCIOTY, KOTOPbIE UCIOJIB3YIOTCS PACTCHHUSIMUA U
MUKPOQIIOPOH MOYBHI.

Pacuersl mo MUHepanu3anMu rymyca TpPOBOJSATCS Ha OCHOBE
a30THOrO OanaHca MoYBkL. [I[pUUUHBI 3TOMY ClIEAYIOIIHE:

— B OpPraHMYECKOM BEIIECTBE MOYBHI 3aKIIOYEHO OKoino 98%
BCEro MOYBEHHOT'0 a30Ta;

— orHomeHue yriaepona K a3ory C:N B TyMyCOBBIX BeIIecTBax
MMaxOTHOM JAEPHOBO-ITOA30JIMCTON MOYBE B cpemHeM paBHO 1:10;

— a30T U1 TUIOJOPOHS IMeeT Oojee BaKHOE 3HAaUeHHE, YeM Ha-
KOILJICHHE OPTaHUYECKOIro yIJIepoAa, T.K. YIJIIEPOAHOE NMUTaHHUE pac-
TEHUH MPOMCXOAUT B OCHOBHOM 3a CHET YIJVIEKHCIIOTHI BO3YXa, TO-
I7la KaK a30THOE MUTaHUHE IPOUCXOIUT B OCHOBHOM 3a CUET MMHeE-
pasinzalMu OpraHMYECKOro BellecTBa caMoi 1mouBbl. K Tomy ke ak-
KyMyJIsiLusi yriepona B (opMe I'yMyCOBBIX BEIIECTB HAaXOAUTCS B
MPSIMOM 3aBUCHMOCTH OT HAJIMYMS OPTaHUUYECKOr 0 a30Ta;

— MHOT'OYHUCIICHHBIMH HCCIIEIOBAHUSAMHU YCTaHOBJIEHO, YTO ypO-
XKall Jake MpH MOJTHOM O0eCIeYeHHH PacTeHHH MUHEPAJIbHBIM a30-
ToM B 3HaunTenbHOU Mepe (Ha 40-50%) dhopmupyercs 3a cder mod-
BEHHOTO a30Ta, 00pa30BaBIIErocs NPEUMYIECTBEHHO U3 T'yMYyCOBBIX
BEILECTB MTOYBBI.

[Ipu BHeceHUM, KaK HEBBICOKHUX /103 MHHEPAJbHBIX yIOOpEHMH,
Tak ¥ 0ojee BBICOKHMX /103, KOrJla KOJMYECTBO NMPUMEHSEMOro a3oTa
PaBHO WM HPEBOCXOIUT BBIHOC €r0 ypOXKAaeM CEIbCKOXO3SMCTBEH-
HBIX KYJIBTYp, cuuTaercs, uto 50% BBIHECEHHOI'O pacTEHHsIMU a30Ta
HUMeeT MoYBeHHoe npoucxoxkaeHue (50% azora GepyT U3 MUHEpaAJb-
HBIX ynoOpenuit u 50% — U3 MOYBHI).

Ecnu nmpuMmeHsoTCsl OpraHuveckue yIoOpeHHs, TO CUMTaercs,
yro pactenus 50% a3ora 6epyT U3 MUHEpAIbHBIX yHoOpeHuil, 25% —
13 OpraHuYecKuX ynoOpeHuid u 25% — 13 mouBkI.
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[Ipu BO3mENBIBAHUU OOOOBBIX, 36PHOOOOOBBIX I CMEIIAHHBIX
0000B0-3]1aKOBBIX KYIBTYp YacTh a30Ta ypoXkasl yCBauBaeTCs U3 aT-
Mocdepsl 3a c4eT (PUKCALUN €ro CHMOMOTHYECKUMU MHUKPOOPTaHH3-
MaMH.

[IpunsTO, YTO 0OECTIEUEHHOCTh MOTPEOHOCTH MHOTOJIETHUX 00-
OOBBIX pacTeHUM (KJIEBEp, JIIOIEpHA | JIp.) B a30T¢ 3a CUeT a30Ta aT-
Mocdepsl coctaBisier 70%, 3epHO0000BBIX (TOPOX, BUKA, KOPMOBEIE
000b1) — 50%, omHOMETHUX 0000BO-3JIAKOBBIX cMecel — 35% ot 00-
IIEro BBIHOCA.

OnpezeneHre BHIHOCA TOYBEHHOrO a30Ta 0OOOBBIMH KYJIbTYypa-
MU MIPOBOAMTCS C yUETOM a30TQUKCHPYIONIEH esTeNTbHOCTH MUKPO-
OpraHU3MOB.

B cBsa3u ¢ TEM, YTO pa3sMEphbI a3OT(I)I/IKCEl]_[I/II/I MOIr'YT U3BMCHSTLCA B
3aBHUCHMOCTH OT BHJIa O000BOW KYJIBTYpHI, IOYBEHHBIX M MOTOJHBIX
YCIIOBHH, BUIa yIOOpPEHUS, aKTUBHOCTH KITyOSHBKOBBIX OakTepuil U
npyrux ¢akropos, E.I1. Tpemauessim (1979) npennoxxen merox yc-
KOPEHHOT'O ONpEJIeeH!s] BEIHOCA a30Ta U3 MOYBBI OOOOBHIMH KYJIb-
TypamH € Y4eTOM K03 GUIIMEHTOB a30TdHUKcaINH 1Mo Gopmye:

N = Nobw. — (N obw - K¢p),  (43)
rae N — BBIHOC a30Ta U3 IO4YBBI 0000BOI KYJIBTYpPO#, KI/Ta;
N o611, — 00muiA a30T, KOTOPBIH BEIHOCHT C YPOXKaeM OCHOBHOM
1 0OOYHOM poayKIMU 0000Bast KyJIbTypa, KI/Ta;

Kb — xoddpdumuent azordukcanuu (OTHOMIEHHE KOIHYECTBA
(hukcrpoBaHHOTO a30Ta M3 aTMoc(hepsl K oOIeMy a3oTy
0000BHIX);

(Nobmr. - Kd) — komuuectBO a30Ta, KOTOpoe 6000BbIE KYJIbTYPHI

(hukcHpyIOT U3 BO3AyXa, KI/Ta.

Koaddurmentsr azordukcanny 0000BBIX KyJIbTYp HpeIcTaBIie-
HBI B Tabnuie 9.2.2. Beioop ko3 UIINEHTOB 3aBUCUT OT BETHYHUHBI
ypoXxasi TOM WM WHOW KYJBTYphl: C MOBBILICHHUEM YpOXKaHOCTU
BO3pacTaeT BeTUYnHA KO3 PHUITUESHTA.

Buinoc pacmenuamu 50 ke nousennozo azoma (npu 5% asoma @
2ymyce) npupasnueaemcs k nomepe 1 m 2ymyca.

MuHepanusaiys rymyca 3aBUCHT OT KYJIBTYPbI, TPaHyJIOMETPH-
YECKOr0 COCTaBa MOYBBI, CTCIICHU PBIXJICHUS MOYBBL. B CBS3M ¢ 3THM
BBOJIATCS MOMPABOYHBIC KOG DUIIMECHTHI.
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Tabmuua 9.2.2 — KosddunueHTs! a30TguKcanuy pa3imuHbix 6000-
BbIX KyabTyp (E.IL. Tpemaues, 1979)

Koadduments! azordukcarmm

Kynerypa MEHEMYM MaKkcH- | cpen-

MYyM Hee

Kieep 2-ro rona xu3HU (CEHO) 0,65 0,85 0,75
JIronepHa 2-3-T0 roga xu3HHU (CEHO) 0,60 0,85 0,72
Ocnaprier (ceHo) 0,60 0,75 0,67
OnHonerare 6000BbIE HA CEHO U 3. M. 0,50 0,70 0,60
3epHO0000OBBIC HA 3epHO (KPOME JIFOITHHA) 0,40 0,65 0,55
JIronvH U cepajiesiia Ha KOPM M CEHO 0,70 0,90 0,80
JlronuH Ha 3epHO 0,70 0,87 0,80
Bob6oBo-31aK0BBIE CMECH 0,30 0,40 0,35

[MompaBounble KOG GOUIMEHTH Ha MUHEpPAIH3AIUI0 TyMyca B
3aBUCUMOCTH OT KYJIbTYPbI COCTaBJIAIOT:

— JUIst MHOTOJIeTHHX TpaB — 0,2;

— 3epH00000BBIX KyIbTYp — 0,5;

— 3EPHOBBIX U JAPYTUX OJHOJETHHUX KYJIBTYpP CIUIOIIHOTO CEBa —

0,6;

— npomnamnHex Kyastyp — 0,8;

— B CpeIHEM ISl BCeX Ky/IbTyp Ha marixe — 0,6.

[TonpaBounsle KO3(PUIMEHTH HAa MUHEpAIH3ALHMIO TyMyca B
3aBUCHMOCTH OT TPaHyJIOMETPHUYECKOTO COCTABA ITOYBHI COCTABIISIOT:

— TSI CYTTIMHUCTHIX 11ouB — 1,0;

— cynecyanbix — 1,4;

— mecyabix — 1,8.

Ecnu 6ananc rymyca orpenensercs mox KyJabTypol HITH B CEBO-
000poTe, 4TO pa3MENIaloTCs Ha MOYBE OAHOTO IPAHYIOMETPHYECKOTO
COCTaBa, TO MOMPaBOYHBIH KOd(PuimeHT OyneT UMeTh OJUHAKOBOE
3HAYEHHUE JUIS KYJIBTYPBI MM KaXXI0H KyJIbTypHl B ceBoobopore. Ec-
T KYJBTYPBI CEBOOOOPOTA MIIM XO3HCTBA Pa3MENIaloTCs Ha TOYBaxX
Pa3sHOro rpaHyJIOMETPHYECKOr0 COCTaBa, TO PACCUMTHIBACTCS CpPe/-
HEB3BEIICHHBIH IONPaBOYHBIH KOd(UIMEHT Ha TrpaHyJIOMeTpUYe-
CKHIi COCTaB ITOYBHI.

[Tpu Bo3enbIBaHNH HEOOOOBBIX KYJIBTYP MOTEPH TyMyca 3a CYET

MUHepanu3ayuy MOKHO ONPEeTUTh 0 Gopmyrie:
P=¥Y NB Kwm Ilxkm 20: 10, (44)
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rae P — morepu rymyca, kr/ra;
VY — ypokalfHOCTbH CENbCKOXO03IHCTBEHHON KyJIbTYpPHI, 11/Ta;
NB — BbIHOC a30Ta ¢ | T OCHOBHOW M COOTBETCTBYIOIIUM KOJIHYe-
CTBOM IMOOOYHOH MPOAYKIIHMH, KT
KM — kooddunmenT MuHepanu3anmuyd rymyca C IMONpPaBKOW Ha
KYJIBTYDPY;
[Tkm — monpaBouHBIH KO3 PUIIMEHT HA MUHEPATIH3ALHUIO TyMyca
B 3aBHCHUMOCTH OT TPaHyJOMETPUYECKOr0 COCTaBa I0Y-
BBI;
20 — ko3 urmeHT nepecuera a3ora B ryMmyc (B COCTaBe Tymyca
COJIEPKUTCS B cperHeM 5% a30T1a);

10 — xoadpunmeHT nepecuera yporkaiHOCTH B T/Ta.

[Ipu BO3mEBIBaHMM OOOOBBIX KYJIbTYp (DOpMyna Jjisi pacuera
MUHepaiuzayuu TyMmyca uMeeT CIeyIOIH BUJL:

P=V NB Km K¢ ITxm 20 : 10, (45)
rae Ko — koaddunment Ha ¢pukcanuio atMocdepHoro azora (MHOTO-
nerHre 6000BbIe TpaBbl — 0,3, 3epHOO0OOBBIC U OIHOJIET-
Hue OoOoBbie KynbTypel — 0,5, omHonmerHue ©6000BO-
3nmakoBbie cmecu — 0,75).

Ecnu pacuer 6amaHca rymyca TpOBOIUTCS Ha 3POTUPOBAHHBIX
M0YBax, TO B PACXOAHYIO YacCTh BKJIIOYAIOTCS M TOTEPU Tymyca MpH
9PO3MOHHOM CMbIBe mamHu. CpeaHeroqoBhle MOTepHU Tymyca s
CHJIBHOCMBITBIX 1O4YB cocTaBisior 0,3 1/ra, cpeaHecmbiTeix — 0,15,
cinabocMbIThIX — 0,03 T/Ta.

Haxkonnenue (Hosoobpazosanue) eymyca KOpHe8bLMU U NONHCHUB-
Holmu ocmamkamu pacmenuti (Ilkno). B coBpeMeHHOM 3eMIIeIeTUH
MIOCTYTICHHE B ITOYBY OPTaHMYECKOr'0 BEIIECTBA KOPHEBBIX M TOXK-
HUBHBIX OCTATKOB TIOJIEBBIX KYJIBTYP SBJSIETCS CYIIECTBEHHO IIPH-
XOIHOW CcTaThell TymycoBoro Oamanca. KommdecTBO MOXHHBHO-
KOPHEBBIX OCTaTKOB B ITAXOTHOM CIIO€ TIPEACTaBIEHO B TaOIHUIE
9.2.3.

Crnemyer OTMETHTD, YTO Macca PaCTUTEIBHBIX OCTATKOB U3MEHSI-
€TCs HEeIMPOMOPIMOHATIFHO POCTY YpPOXKaeB OCHOBHOM MPOIYKITHH.
[IpuBeneHHble TabIMYHBIE JaHHBIE MOKA3bIBAIOT, YTO IO MeEpe IIo-
BBIIICHUS] YPOXKAWMHOCTU CEIhCKOXO03SIMCTBEHHBIX KYJIBTYpP KOJIHYECT-
BO KOPHEBBIX U MOKHUBHBIX OCTATKOB 3aMETHO CHUXAETCS Ha eIu-
HUILy YpOXasi OCHOBHOU TMPOIYKITHH, XOTSI UX OOIIMK ypoxail Oyaer
BO3pACTaTh.
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Tabnuua 9.2.3 — HopMaTHBBI HAKOIIJICHUS! TO)KHUBHBIX U KOPHEBBIX
OCTaTKOB B MOYBaX U K03 HUIHEHTH TyMUDUKATIN

. Koadpunmenr Boxo- Koopu-
Kynbrypa Y pokaii- JIa KOPHEBBIX U MOX- HH eHT
HOCTB, 1I/Ta rymudu-
HHUBHBIX OCTATKOB
KaluH
1 2 3 4
<15 1,8
16-20 15
O3uMbIe 3epHOBBIC 21-25 1,3 0.18
(3epHO) 26-30 1,2 '
31-40 1,1
> 40 1,0
<15 1,3
16-20 1,2
SIpoBbie 3epHOBBIE 21-25 1,1 0.18
(3epHo) 26-30 1,0 '
31-40 0,9
> 40 0,8
<10 1,3
11-15 1,2
3epHo000OBBIE 16-20 1,1 018
(3epHO) 21-25 1,0 '
26-35 0,9
> 35 0,8
I'peunxa <10 1,4
(3epHO) > 10 1,0 0,18
<10 1,5
Parc 11-15 1,3
(cemena) 16-20 1,2 0,18
21-25 1,1
> 25 1,0
Jlen-nonrysen <3 0,10
(BOIOKHO) 3-6 0,09 0,18
> 6 0,08
CaxapHas CBeKIIa, <200 0,10
KOPMOBBIE KOpHE- 201-350 0,09 0,10
TIO/BI (KOPHH) > 350 0,08
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IIponomxenue Tadmuibt 9.2.3

1 2 3 4
Kaprodens < 150 0,16
(rc1y6Hm) 151-250 0,15 0,08
> 250 0,14
Kykypysa <200 0,09
(3enenas macca) 201-300 0,08 0,13
> 300 0,07
<100 0,12
Osouu 101-200 0,11 0,08
> 200 0,10
JTroruu < 250 0,16 015
(3enenas macca) > 250 0,15 '
<30 14
31-40 1,2
MHoroneTtHue Tpa- 2150 11 021
BHI (CEHO) 51-70 O: 9 !
>70 0,7
Onnonernue 6000- < 200 0,16
BO-3JIAKOBBIE Tpa- 201-300 0,15 0.14
BOCMECH > 300 0,14
(3enenas macca)
Kpecronpernbie <200 0,21 013
(3enenas macca) > 200 0,20 '
Paiirpac omHoner- < 250 0,16
Hui > 250 0,15 0.18
(3enenast macca)
O3uMbIe 3epHOBbIC <120 0,17 013
(3enenas macca) > 120 0,16 '
Bce kynbTyphl Ha <40 0,8
TanrHe 41-60 0,7 0.15
(KOpMOBBIE €IUHU- > 60 0.6
TIBI)

He Bce KOMMYECTBO MOCTYMAIONIMX B MOYBY PAaCTUTEIBHBIX OC-
TaTKOB MPEBPAIAETCS B TyMYCOBBIE BELIIECTBA.

[Ipemnoxkens cnexyronme Ko3hGUIUEHTH TYMUDUKAITUN (U30-
TYMYCOBBIE KO3 PHUITUEHTHI):

168



— JUTSL MHOTOJIETHHUX TpaB — 21%;

— JUISl 3€PHOBBIX KYJIBTYp, TPEUHXH, 3epHOO00OBBIX, parca (ce-
MeHa), TbHa (BOJIOKHO) M paidrpaca OJHOJIETHErO (3e1. Macca) —
18%:;

— monuHa (3e1. Macca) — 15%;

— OIHOJICTHUX OO0OOBO-3J1aKOBBIX TpaBOCMEceH (3el. Macca) —
14%:;

— KYKypy3HI (3€71. Macca), KpeCTOIIBETHBIX (3€]. Macca), O3UMbIe
3epHOBBIE (3€71. Macca) — 13%;

— caxapHOM CBEKITbI, KOPMOBBIX KOpHem1o10B — 10%;

— kaproderns, ooriei — 8%;

— coJoMBbI Ha ynoOpenue — 25%.

Jlyis TOro 4to0bl OMpEAEIUTh KOJIMYECTBO HOBOOOPAa30BAHHOIO
ryMyca W3 PacTHTENBHBIX OCTAaTKOB, HEOOXOJMMO YYHTHIBATH YPO-
KaWHOCTh KYJIbTYpPbI, KOJHYECTBO MOKHUBHO-KOPHEBBIX OCTATKOB B
MAaXOTHOM CJIO€ M HM30TyMYCOBBbIe KO3(D(PHUIIMEHTHI — MEPEMHOXKUTH
9TH TIOKa3aTelu.

Hoesoobpazosanue cymyca usz opeanuveckux yoobpenuii (Iloy).
N3 1 T opraamdeckux ymoOpeHuii (comomucteiii HaBo3 KPC) Bmaxk-
HOCTBIO 75% B cpemHeM B JICPHOBO-TIOA3OJHCTBIX CYTITUHUCTHIX
mouBax obpasyercs 50 Kr rymyca, B cynecuaHbix — 40 ¥ B eCUaHBIX
— 30 kr rymyca.

[Ipu BHEeCEHHHU NPYTHUX BHIOB OPTaHHMYECKUX YJIOOpEHHI CTaH-
JApTHOM BIAXKHOCTH MX PEKOMEHIYETCS MEPEBOJUTH B YCIOBHBIH
HaBO3 110 CIIEAYIOMIIM KO3 HUITHEHTAM:

— BCE BUJIBI TIOJICTHIIOYHOTO HAaB03a, TOPPOHABO3HBIC U COOPHBIC

xomroctsl — 1,0;

— momykuakuit 6ecoacTminouHsii — 0,5;

— xkuakuii Haso3 — 0,2;

— gaBo3HbIe cToku — 0,06;

— KypuHBIi momer — 1,7;

— MMOACTHIIOUHBIH momer — 2,0;

— topdomomernsrit komroct — 1,3;

— camnporenesbie ya00penus opranuueckoro tumna — 0,5;

— carporeneBblie yaoopenus cMmentanaoro tumna — 0,3;
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— COJIOMa 3€pHOBBIX, KPYMAHBIX U KPECTOLBETHBIX KYIbTYp — 3,5
(c yueroM AOMONHUTENHHOTO BHECEHHS a30Ta);

— coioma 3epHOOO0OOBBIX KYJNBTYp M KYKypy3bl — 3,8 (c yueToMm
JIOTIOTHUTENILHOTO BHECEHUS a30Ta);

— 6otBa — 0,5.

OraBHasi (hopMa 3€IEHOr0 YIOOpEHUsS C YYETOM 3amalliky TOXK-
HHUBHBIX U KOPHEBBIX OCTAaTKOB 5KBHBAJICHTHA 4 T/Fa HaBO3a, IIOJIHas
(dbopma 3eneHoro ynoOpeHus npu ypoxkaiHoctd cuaepaTtoB 150-250
n/ra — 15 1/ra, 250-350 1/ra — 20 T/ra HaBo3a.

Koa¢dduumenTsr nepeBojia B yCIOBHBI HAaBO3 YYUTHIBAIOT CO-
Jiep)KaHue OPraHMYeCKOro BEIIeCTBa B YAOOPEHWH, KOJTMYECTBO U
JOCTYIMHOCTb OCHOBHBIX 3JIECMCHTOB NUTAHHA, COOTHOIICHHUE MCKAY
YIJIEpOAOM H a30TOM, YTO ONpEAENseT MPOIecchl T'yMUBUKAINN |
[UTAHUS PACTEHMH, JEHCTBUE M IIOCIENECHCTBUE OpPTraHUYECKUX
yI00OpeHHIA B CEBOOOOPOTE.

OO61Iee KOIMIECTBO COTOMBI HITH OOTBBI, UCTIOIB3YEMBIX IS 3a-
JeNKA Ha yAOOpeHUe, ONpeneseTcsl Mo BaIoBOMY cOOpy TOBapHOM
MPOIYKIMH, YMHOXKEHHOMY Ha COOTBETCTBYIOIINI KO3()(DUIIHEHT.

COOTHOIIEGHNE OCHOBHAS NPOOYKYUA NOOOUHASL NPOOYKYUs 3aBH-
CHT OT BHJIOBOTO M COPTOBOI'O COCTaBa KYJIbTYp, YPOKaHHOCTH, 1OY-
BEHHBIX M TMOTOIHBIX OCOOCHHOCTEH, YCIOBUM MUTAaHHUA U JIp. © MO-
’KET N3MEHATHCS B 3HAYNTENBHBIX IIpeenax.

ITo pesymbraTam 000O0IIEHUS TTOJEBBIX OIBITOB M aHAJIN3a MPO-
M3BOJICTBEHHBIX PE3YJIbTATOB IPHHATHI CIEAYIONME KOIPPHUIINEHTHI
mepecyeTa 3epHa M CEeMSH B COJIOMY, KOpHE- M KIyOHEIUIONOB — B
00TBY:

— O3UMBIE 3epPHOBBIE, 3epHOO0OOBBIE KYIbTYPHI, KYKYypy3a, IIPOCO

-12

— SIPOBBIE 3€PHOBBIC KyIbTYpHI U Tpeunxa — 1,0;

— parc u Jpyrue KpecTolBETHbIE KyIbTypsl — 3,0;

— caxapnas cekina — 0,5;

— kaprodens — 0,2;

— KOopMOBbIe KopHeruos! — 0,25.

Obwuii npuxo0 (cunmes) eymyca MOKHO paccUuTaTh 10 GopMy-
ne:

IT= (Y Kuk " Krok " ITkr - 100) + (Jlo * Kyn * Kro) : 1000, (46)
rae 1 — o0mmii mpuxon rymyca, Kr/ta;
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VY — yporkaliHOCTb CebCKOXO03IHCTBEHHBIX KYNbTYp, 1I/Ta;

Knk — xoaddunreHT BrIXona KOPHEBBIX M MOKHUBHBIX OCTAT-
KOB;

Krok — koadunuenT rymMuduKanum KOPHEBBIX U TOXHHUBHBIX
OCTaTKOB;

[Tkr — mompaBoYHBIM KOAPOUIHEHT Ha TYMU(DUKAIMIO B 3aBH-
CHMOCTH OT IPaHyJIOMETPHYECKOTO COCTaBa MOUBHI,

Jlo — no3a opraHuuecKux yno0OpeHui, 1/1a;

Kyn — xoaddunment nepeBosia B yCIOBHBIH HABO3;

Kro — xoa¢¢punment, orpaxkatonmii oopazoBanue rymyca u3 1 T

YCJIOBHOT'O HaBO3a, KT}

100 — ko3 durmeHT nepeBoga ypoxKaifHOCTH B KI/Ta.

Pacuer Gananca rymyca npoBoauTcs B Gopme TaOIHIbI, B KO-
TOPOH OTpa)karoTCsi BCE MPHUXOJIHBIE M PACXOJHBIE CTaThbH OalaHca
(tabn. 9.2.4). B nanHol Tabnuile MpeacTaBiICHbl PE3yIbTAThl HHIXKe-
paccMOTpEeHHOro npruMepa pacyera OanaHca.

Ipumep pacuera Oananca rymyca ((paKTHYECKH CIIOKHUBIIIETOCS)
B MaXOTHBIX MMOYBAX 3BEHO MOJIEBOT0 ceBooOopoTa: 1. 'opox (3epHO);
2. Osmmas mnmennma, 3. CaxapHas cBekna. llouBa mepHOBO-
MOJ30JIMCTasl CBA3HOCYINECUaHas, IoACTHIaeMas MopeHoi. Opranu-
YecKHe yJ00peHus IPUMEHSIOTCS 10J] CaXapHyIo CBEKIy B HopMe 50
T/Ta.

I'pacda Ne 1 — «Kynbrypay.

B a1y rpady BIuCHBarOTCS KyIabTypsl CEBOOOOPOTA, €CIH pac-
4eT OajaHca ryMyca IpOBOIUTCS IJIs1 C€BOOOOPOTa, U BCE KYJIbTYPHL,
BO3/IENIbIBAEMBIEC B XO3SHCTBE, €CJIM pacdeT OamaHca rymyca IpoBoO-
IUTCS 171 X03siicTBa B LesoM. bananc rymyca Moxer ObITh paccuu-
TaH U MOJA OTAENbHON KynbTypol. bamanc rymyca 4acTo pacCUMThI-
BaeTcs B CPEAHEM 3a roJ Ha OAWH TeKTap, HO Hambojee MOIHO U
OOBEKTUBHO H3MEHEHHE COACP)KaHUS I'yMyca B IOYBAaX OTPaXaroT
0anaHCOBbIE pacueThl 32 BCIO POTAITHIO CEBOOOOPOTA.

«[Tmomane, ray.

B st0i1 rpade ykaspiBaeTcs IIomanb B rekrapax, KOTOpyIo 3a-
HUMaeT Kaxzas KyJabTypa B ceBooOopoTe Wiu B Xxo3siicrBe. Ecnm
0aJlaHC TyMyca pacCUMTHIBAETCsl B CEBOOOOPOTE B CpeiHeM Ha 1 ra u
IUTOIA/AN TOJIeH BCEX KYJIbTYP B 3TOM CEBOOOOPOTE paBHOBEIHUKHE,
TO IUIOLIAJIA HE YUUTHIBAIOTCS.
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I'pacha Ne 2 — «YporkaiftHOCTH OCHOBHOM TIPOAYKIIUH, II/Tay.

VYkaspiBaerca (pakTuueckask ypokalHOCTb MO KaKJOH KyIbType
B I/Ta.

dakTHyecKas ypoKalHOCTh KYJbTYP CEBOOOOPOTa CIICIYIOIAS:
ropox (3epro) — 30 1/ra; o3umas mmenuna — 40 1/ra; caxapHas
cexsia — 350 1/ra.

I'padha Ne 3 — «BrIHOC a30Ta ¢ ypokaeM, BCEro, Kr/ray.

BbiHOC a30Ta ypoxaeMm CelbCKOXO3SIMCTBEHHBIX KYJIBTYP OIpe-
JieTisieTcsl TI0 HOpMAaTHUBaM BBIHOCA a30Ta C CAMHHUIEH OCHOBHOW U
COOTBETCTBYIOIIUM KOJIMYECTBOM MMOOOYHON POTYKIINH.

st KynbTyp B IpUMepe OH OyJeT CIeAYIOUINM:

ropox (3epHo) — 30 5,89 = 176,7 kr/ra;

o3umas mmerunna — 60 2,82 = 169,2 kr/ra;

caxapnas cBexia — 550 0,4 = 220,0 kr/ra.

I'pada Ne 4 — «BoeiHOC ¢ ypokaeM a30Ta, (GUKCHPOBAHHOTO M3
BO3J/IyXa, KI/Tay.

OUKCHPOBATH a30T U3 BO3JyXa MOTYT TOJHKO 000OBBIE KYJIBTY-
pel. Ompenerienne BbIHOCA MMOYBEHHOIO a30Ta 000OBBIMHU KYJIbTypa-
MU MPOBOJUTCS C YUETOM a30THUKCHPYIONIECH NESITETbHOCTH MUKPO-
OpraHN3MOB.

KonmmdectBo asora, (UKCHPOBAHHOTO W3 BO3Ayxa OOOOBBHIMU
KyJIbTYpaMu, B IpuEMepe OyJIeT CIeYIONnM:

ropox (3epHo) — 176,7 *0,55 = 97,2 kr/ra.

I'pacha Ne 5 — «BbrHOC a30Ta ¢ yporkaeM U3 MTOYBEI, KI/Tay.

Cuawnraercs, uto 50% BBEIHECEHHOT'O PACTEHUSMH a30Ta MOYBEH-
Horo mpoucxoxaeHus (50% azora OepyT 3 MUHEpPAIBHBIX yHOOpe-
Huit 1 50% — U3 MoUBHI).

Ecnmu mpuMeHSIIOTCSl OpraHuveckre YIOOpeHHUs, TO CUMTAaeTCH,
yro pactenust 50% a3ora 6epyT U3 MUHEpaIbHBIX yRoOpeHuil, 25% —
U3 OPTaHUYECKUX ynoOpeHuil u 25% — 13 MouBHL.

[Ipu BO3mEnBpIBaHNU OOOOBBIX, 36PHOOOOOBBIX HIIM CMEMIAHHBIX
0000B0-3JIaKOBBIX KYIBTYp YacTh a30Ta ypoXKas yCBAMBACTCS M3 aT-
Mochepsl 3a cyeT PUKCAIUN ero CUMOHOTHYECKUMH MHUKPOOPTaHHU3-
MaMH.

Jlnist KynbTyp B IPUMEPE BBIHOC a30Ta U3 MOYBBI COCTABUT:

ropox (3epHo) — 176,7 — 97,2 = 79,5 kr/ra;

o3umas mmenuna — 50 % ot 169,2 = 84,6 kr/ra;

caxapHas cBekina — 25% ot 220 = 55,0 kr/ra.
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I'pada Ne 6 — «Munepanuzamus rymyca 0e3 MonpaBoK, Kr/ray.

Kak yxe oTmeyanoch, pacuer MUHEpalM3alUl CyMyca IpOBO-
JIUTCS HA OCHOBE BBIHOCA PACTEHUSIMH TOYBEHHOTO a3ora. BhIHOC
pactenusMu 50 Kr mouBeHHOro a3oTa (mpu 5% a3oTa B ryMyce) NMpHu-
paBHHBaeTcs K otepe 1 T rymyca.

Ilog kynmbTypamMu B TpuMepe MHHEpajHW3alus rymyca Oyaer
HUMETH CIIENYIOIINE 3HAYCHUS:

ropox (3epHo) — 79,5 1000 : 50 = 1590 kr/ra;

osumast mrenuna — 84,6 1000 : 50 = 1692 kr/ra;

caxapnas cBekiaa — 55,0 11000 : 50 = 1100 kr/ra.

I'pada Ne 7 — «MuHepanu3amnus rymyca ¢ IMONPaBKOA Ha Kyib-
Typy, T/Tay.

B npumepe MuHepanu3anus rymyca ¢ IOINPAaBKOW Ha KylbTypy
COCTaBHT:

ropox (3epHo) — 1590 * 0,5 = 795 kr/ra;

osuMast mrennna — 1692 - 0,6 = 1115 xr/ra;

caxapHas ceekina — 1100 0,8 = 880 kr/ra.

I'pada Ne 8 — «MuHepanu3zaius rymyca ¢ IOMPaBKOH Ha TpaHy-
JIOMETPUYECKUH COCTaB, KI/Tay.

Munepanu3zanys rymyca ¢ MornpaBKOd Ha rpaHyJIOMETPUUYECKUN
COCTaB MOYBHI B TPUMEPE COCTABUT:

ropox (3epHo) — 795" 1,4 = 1113 kr/ra;

osumag nmennna — 1115 1,4 = 1561 kr/ra;

caxapHas cBexiaa — 880 1,4 = 1232 kr/ra.

I'pacda Ne 9 — «KommraecTBo HOBOOOpa30BaHHOTO TYMycCa M3 pac-
THATENBHBIX OCTATKOB Ha 1 ray.

Jiis Toro 9ro0bl OmpeneauTh KOIWYECTBO HOBOOOPAa30BAHHOTO
rymyca W3 pacTUTEIhHBIX OCTaTKOB, HEOOXOIMMO YUHUTHIBATH YpO-
KAWHOCTh KYJIBTYPHI, KOIMYECTBO TTOKHUBHO-KOPHEBBIX OCTATKOB B
MTaXOTHOM CJIO€ U U30TYMYCOBBI€ KO3 (DPHUITHEHTHI:

ropox (3epro) — 30 0,9 - 0,18 (18%) = 4,86 w/ra = 486 kr/ra;

o3umas mmennna — 60 1,1 © 0,18 (18%) = 11,9 wra = 1190
Kr/ra;

caxapnas csekna — 550 © 0,09 * 0,10 (10%) = 5,0 w/ra = 500
Kr/Ta.

I'pada Ne 10 — «KonnuecTBO HOBOOOPa30BaHHOTO ryMyca U3 Op-
TaHUYECKUX yIOOpEHHIA, KI».
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U3 1 T opranmueckux ynoOpenuit (comomucteiii HaBo3 KPC)
BII&XKHOCTBIO 75% B CpefiHeM B I€PHOBO-TIOA30IUCTHIX CYTIIMHUCTBIX
mouBax obpasyercst 50 kr rymyca, B cynecuanbix — 40 U B IeCYaHBIX
— 30 kr rymyca.

1 T —40 kr rymyca;

50 T — X Kr rymyca;

50 T 40 xr = 2000 xr rymyca.

I'pacpa Ne 11 — «KonuaecTBo HOBOOOPa30BaHHOTO T'yMyca BCETro,
KI».

B oroli rpade cymmupyercs KOIMYECTBO HOBOOOPA30BaHHOI'O
rymyca, oOpa3oBaBIIErocsl U3 PACTHTENBHBIX OCTATKOB M OpTaHUYe-
CKHUX yJI0OpeHHUH.

I'pada Ne 12 — «bananc rymyca, Kr».

Bananc rymyca omnpenensercs Kak pazHHUIa MEKIY BCEM KOJIH-
YeCTBOM HOBOOOPa30BaHHOTO T'yMyca U BCEM KOIUYECTBOM MHUHEpa-
JU30BaBIIErocs Tymyca. bamaHc rymyca paccuuThIBaeTcs MOJ Kax-
JIOM KyJIbTYpOM W B LIEJIOM JJIsl BCEX KYNbTYp CEBOOOOPOTa MIIH XO-
3s1CTBA:

ropox (3epHo): 486 — 1113 = -627 kr/ra;

osumast mrenuna: 71190 — 1561 = -371xkr/ra;

caxapHas cBekia: 2500 — 1232 = +1268 kr/ra;

3BEHO ceBoobopora: 4176 — 3906 = +270 kr/ra.

bamanc rymyca B NpHBEIECHHOM IPUMEPE MOIOKUTEIbHBIN:
+270 Kr Ha OJJHOM TeKTape B IO,

PacuerHoe conepranue TymMyca B KOHIIE POTalluK ceBooOOpoTa
MOXKHO PaccuuTaTh 1o Gopmye:

I=b:(h"I)+Ty, (47)
rae ['; — pacueTHoe cojepkaHue ryMyca B KOHIIE POTAIMH CEBOOOO-
porta, %;

b — 6anmanc rymyca B mouBe 3a C€BOOOOPOT, KI/Ta;

h — rryOrHa MaXOTHOTO TOPU30HTA, CM;

MV — JI0THOCTB ITOYBEI, r/em®;

I'; — coneprxanue rymMmyca B Hauasie ceBoodopora, %.

Ecnmu GanmaHc rymyca TOJNydaercss OTPHIATENBHBINA, TO MOXHO
paccynTaTh KOJNUYECTBO OPTaHUYECKUX YIOOPEHHH, HEOOXOIUMOe
IUTS TIOJIep kanus Oe3neIUTHOro OallaHca ryMmyca:

H=Orym: K, (48)
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rae H — Tpebyemas HachILEHHOCTh OpraHMYECKUMH YI00pEHUsIMH,
T/Ta;
Jrym — nedunut rymyca 1mo ceBoooopory, 1/ra;
K - xoopdunmeHT rymudukanuym OpraHuvecKux yao0peHHi
(mns maBo3a 0,06).

Crnenyer OTMETHTB, YTO aHAJOTMYHBIM O0pa3oM HPOHU3BOISTCS
pac4eTHbIe OaJaHChI TI0 XO3HUCTBY, PaliOHY, O0OJIACTH H T.JI.

PacuerHbIil MeTOJ ONpeNeeHUs T'yMyCOBOro OanaHca mo3BOJIs-
€T HE TOJIbKO KOHTPOJIMPOBATh COZACPKaHUE r'yMyca B MOYBE, HO U
MOJIETTPOBAaTh HEOOXOAMMBbIE U BO3MOXKHBIE B JIAHHBIX YCIOBHUSIX
TEMITbI 00OTaleHUs] TIOYBBI OPTaHMYECKUM BEIIeCTBOM. TONBKO CO-
YeTaHHe JABYX METOZ0B — 0aaHCOBOI'0 pacyeTa HaKOIUICHHS OpTaHH-
YEeCKOro BelecTBa M MPSIMOTO OMpeIeieHUs TyMyca B TOYBaX MOXKET
JaTh TIOJHYIO KAPTHHY WU3MEHEHWUSI IIJI0I0POTUS TIOYBHI.

IIytu peryaupoBanusi fananca rymyca B mouse. Perymumpo-
BaHUe OajaHca ryMyca B MOYBE JOJDKHO OOECTIeYMBATLCS JBYMS OC-
HOBHBIMH TTYTSIMH:

— YBEIWYEHHUE TMOCTYIUICHUS] B MOYBY CBEXETO OPraHUYECKOro
BelllecTBa (IIO)KHUBHO-KOPHEBBIE OCTAaTKH, OpraHUYecKue ynodpe-
HUS);

— NPUMEHEHUE NPUEMOB, YMEHBIIAIOIUX MHUHEPAIU3ALMIO Op-
TFaHUYECKOI'0 BEILECTBA.

B nenom 3a cyeT MOKHUBHO-KOPHEBBIX OCTATKOB BO37EJIbIBAC-
MBIX KyJIBTYp Ha MaxOTHbIX MouBax bemapycu, BoccraHaBimMBaercs
okoiio 50% moTeps ryMmyca Ha CyIJIMHUCTBIX IOYBax u okoio 40% Ha
CyIeCUaHbIX U ITeCYaHbIX IOYBAX.

ATpPOHOMHYECKOE 3HAYCHUE PACTUTEIbHBIX OCTATKOB B pETyJIH-
poBaHHMH OanaHca TyMyca OCOOEHHO BennKo. Bo-TiepBbIX, OHU ym00-
PSIIOT TIOUBY €XKErOIHO Mocie YOOPKH yporkasi, B TO BpeMsl KaK opra-
HUYECKHE YAOOpEeHUsI BHOCATCS B MIOUBY IepHoAuYecKd. Bo-BTOpBIX,
He TpeOyercsl NOMOMHUTENbHBIX 3aTpaT Ha UX BHECEHHE. B-TpeThux,
pacTuTenbHbIE OCTATKU PACIPEACIAIOTCS B MMOYBE Hanbosee paBHO-
MepHO. B pacTUTenbHBIX OCTaTKax COIEpKaTCsl BCE MaKpO- U MUKPO-
3JIEMEHTHI U SHEPTUs, HEOOXOIUMbIE PACTEHHUSM U IOYBEHHOW OHOTE.

Haubonbiiee Konu4ecTBO OpraHUYEcKOro BEIIECTBA B IIOYBE OC-
TaBJIAIOT 1ocie cebs MHOroJeTHHE Tpasbl. B 3aBucuMocTH ot ycio-
BHI BO3JIENBIBAHUS M YPOBHSI YPOXKAMHOCTH CyXas Macca IOKHHUBHO-
KOPHEBBIX OCTaTKOB TpaB cocTasisieT 4,4-7,7 1/ra. Ilo HakoruieHuro
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PACTUTEIBHBIX OCTATKOB OTHOCHUTEIIEHO MHOTOJIETHUX TPaB KYJIbTY-
pBI pacroiararoTcs B CICIYIOIIEM YOBIBAIOIIEM psAy: KyKypy3a —
56% > o3umbie — 50% > sipoBkIe 3epHOBBIC — 39% > 3epHO000OBBIC —
28% > kaprodens — 20%.

Henocraroiiee KoJIM4eCTBO OPraHMYECKOro BEIeCTBa JjIs 00ec-
nedeHus Oe3neuuUTHOrO OajnaHca ryMmyca JOKHO KOMITEHCHPO-
BaTh NMPUMECHEHUE OPraHUYECKUX YIOOPEHHMI — IOACTHUIIOYHBIA U
OCCIOICTHIIOUHBI HaBO3, KOMIIOCTHI Ha OCHOBE Topda, ColIoMy B
KOMITJIEKCE C BHECEHHEM a30THBIX yA00peHuii u3 pacuera 10 kr Ha 1
TOHHY COJIOMBI WJIM C KHJKAM HaBO30M B KonmdecTBe He MeHee 20
1/ra. [Ipn 3TOM HEOOXOAUMO MOJHOCTHIO TIEPEHTH Ha BHECEHUE OP-
raHUYECKUX yI00pPEHHMI TTO]] IPOBBIC KYJIBTYPhI TOJBKO OCEHBIO.

B c¢BsI3u ¢ TeM, YTO 10J] MHOTOJICTHUMH TpaBaMu Mpeo0siaaroT
MPOIECCHI CHHTE3a FyMyca, a MOJ] MPOMAIIHBIMU KYJIbTypaMHu — IPO-
[IECChl MHUHEpaINn3alry, HEOOXOJUMO OINTUMHU3UPOBATh COOTHOIIE-
HHE MHOT'OJIETHHX TPaB U MPOMAaIIHbIX KyibTyp 1o 1,5:1,0, kotopoe,
o maHHeM PYII «IHCTUTYT TOYBOBEACHUS U arPOXUMHUN», 00eCTIe-
yuBaer 0e3neUIIMTHBIN 0alaHC ryMyca.

B xozsiicTBax, rae mpeodiranaroT JETKHE MOYBHEI, a J03bI HaBO3a
COCTaBIISIIOT MeHee § T/ra MallHu, HeoOXOANMO UCIIONb30BATh dHEP-
rocOeperaoIiryo CTpyKTypy IIOCEBOB U3 pacuera He MEHee JIBYX T'eK-
TapoB MHOTOJIETHHUX TPaB Ha Ka)KJbIH T€KTap MPOMAIIHBIX KyJIbTYP.

HeoOxoammo Taxke MMeTh B CTPYKTYpE IIOCEBHBIX ILTOMIAACH He
meHee 10% MpOMeXyTOYHBIX KYJIBTYp, 3allailka pacTUTEIbHBIX OC-
TaTKOB KOTOPHIX MO3BOJUT UMETH A0 1,5 MIH. TOHH OPTaHUYECKOTO
BEIIIECTBA.

C yderoM CyIECTBYIOIIEH CTPYKTYpPHl IOCEBHBIX ILIOMAAEH
CpeIHETo/IoBasi MUHUMAJIbHASI TOTPEOHOCTh B OPTaHUYECKUX YH00-
peHmsIX Tt oOecriedenus 6e3aedunuTHOro Oananca rymyca Ha OJu-
atimme roasl (2011-2015 rr.) coctasut 12,0 1/ra, wm 55,7 MIIH. T.

ATpOXUMHUYECKOM HAYKOW YCTAHOBJIEHO, YTO MAKCHUMAJIBHOE I10-
JIOXKUTENbHOE BIMSHUE OPTaHWYECKHX YIOOpPEHHWH Ha HaKOIUICHUE
rymyca B TIOYBE MPOSIBISETCS MPU COBMECTHOM WX BHECEHUHU C MHU-
HepanbHbIMA. OO0 3TOM HATJISITHO CBUJETENHCTBYIOT O0OOIICHHBIE
nanHpie 100 MHOTONETHUX TONEBBIX ombIiTOB ['eocetn BUYA (puc.
9.2).
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Puc. 9.2 — [lunamuika cojiep>kaHusi TyMyca B JI€PHOBO-TTOJI30JMCTHIX
MOYBax IOJT BIUSHUEM CHUCTEM YIOOpEeHHUsS B CEeBOOOOPOTax B JIIH-
TeNnbHBIX MoJieBbIx onbiTax (LllesroBa, 1998).

Coueranue opraHHYECKUX yJIOOpEHUI ¢ MUHEPAILHBIME yBEIH-
YMBAJIO KOJIUYECTBO T'yMyca B IIOYBaxX IO CPAaBHEHHUIO C MCXOAHBIM
comepxanueM B cpeaaeM Ha 20%. IIpuMeHeHne TOTPKO MUHEpAThb-
HOW CUCTEeMBl YIOOpEHHUs XOTs U He 0oOecreyuBaeT MOJIep)KaHue
HCXOJHOI'O COJIepKAaHUSA T'yMyca B IIOYBE, OJHAKO, YBEIMUYMBAsl KO-
JIMYECTBO KOPHEBBIX U IIO)KHHUBHBIX OCTAaTKOB, IIPUBOAUT K MEHbIIIE-
My CHIDKEHHIO COZAEpKaHHs rymyca B IIOYBE, YeM Ha BapHaHTe Oe3
BHECEHWHsI yI0OpeHHi (KOHTPOIIb).

W3BecTKkOBaHME TOYB, OKa3blBasl MOJIOKHUTENIbHOE NEHCTBUE Ha
KHU3HEIEATEIbHOCTh MUKPOQIIOPEl IOYBBI M PACTEHUH, TaKXe CIIO-
cOOCTBYET HAKOIUICHUIO rymyca B mouse. lIporeccsl rymuduxanuu
UAyT ObICTpee U aKTHBHEE B MEHEE KHUCIIOHN cpere.

OnHUM U3 IPUEMOB CHUKEHUSI MUHEPATIN3ALNU I'YMyca SBJISICT-
Csl IpUMEHEHHEe MUHUMAJBHOMW, 0€30TBabHON W KOMOWHUPOBAaHHOMN
00pabOoTOK MOYBKI O OTAEIbHBIC KYJIBTYpPhI, 0OCOOCHHO Ha JIETKUX U
9PO3NOHHOOIACHBIX MMouBax. Tak, mo gaHHbIM A.M. JIbikoBa ¢ coaB-
topamu (2004), cpeny U3ydaeMbIX CHCTEM OOpaOOTKH TMOYBHI B 3€p-
HOBOM CceB00oOOpoTe Hanbosee 3()(PEeKTHBHON OKa3allach MHHHMAJb-
Hasi 00paboTka, IprUMeHsieMast TI0/ BCe 3€pHOBBIE KYJIbTYphl. B mouse
JaHHOTO BapuaHTa HaOJII0aloCh HAMOOJbILEE MOMOJHEHUE 3a11acoB
oprannueckoro BemectBa — 10,4% x ucxomHoMy yposH0. Ilpu
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BCIAIIKE O] SIPOBbIE U MUHUMAJIBHON 00pabOTKe MOJ 03UMBIE 3ep-
HOBBIE B TOM K€ CEBOOOOPOTE HAKOIUIEHHE OPTaHUYECKOT0 BEIIECTBa
cocTaBuIIO Beero 4,8%.

O03opnas nyomukanus W.H. HlapkoBa u A.A. JlaHunoBoi
(2010) mo BIMAHMIO arpOTEXHUYECKUX NMPUEMOB Ha M3MEHEHHE CO-
JepKaHusl TyMyca B IaXOTHBIX MOYBaxX YOEAWUTENBHO IMOKa3bIBaeT,
YTO IpUMEHEHHE YA0OpeHNH, MUHIMAIN3aIisl MEXaHn4eckoi obpa-
OOTKH MOYBBI U CHW)KEHHE JIOJIM YHCTOTO Tapa B ceBOOOOpOTE SIBIIS-
IOTCSI OCHOBHBIMHM TIpHEMaMH ONTHMHU3AIMK OajaHca rymyca B MOdY-
Be. [Ipu 5TOM yBenMUYeHHe r'yMyCHPOBAHHOCTH MOYB MO JEHCTBHEM
STHX MPHEMOB, KaK MpaBuiio, Haxoautcs B nHTepBae 0,17-0,35%.

YKa3aHHBII KOMIUIEKC MEPONPUATHNA IO3BOJIUT BBIATH Ha CTa-
OWIbHBIA Oe3AeUIIMTHBIN WM TOJOKHUTEIBHBIN OajlaHC ryMmyca B
MOYBaX IMAaxOTHBIX 3€MEllb M O0ECIEYUTh OCHOBY paCIIMPEHHOTO
BOCITPOHM3BO/ICTBA TUIOJIOPOJINS TIOYB.

I'nasa 10. CUCTEMA YJAOBPEHM I OCHOBHBIX
CEJbCKOXO3AMCTBEHHBIX KYJIbTYP

10.1. O3umMble 3epHOBBIE KYJLTYPbI

Ocobennocmu numanus. O3uMble 36pHOBBIC (POXKb, TPUTHKA-
Jie, MIICHUIA) 3aHUMAIOT OKOJIO IOJOBUHBI MJIOIIAACH, OTBOIUMBIX
I0JT 3epHOBEIE KyIbTYpHI (48,6% B cTpykType namran). O3umMbIe Xiie-
0a 110 CPaBHEHMIO C APOBBIMHU 3€PHOBBIMHU KyJIbTYPaMHU UMEIOT OYE€Hb
MPONOJDKUTENBHBIN IEpUO HOTPEOIeHUs 3JEMEHTOB NHUTaHMA, Ha-
YUHAIOIUNCS OCEHbI0 M 3aKAHYMBAIOIIMKCA HA CICAYIOLIUMU Toll K
(haze mBereHus. bmaromapst XOpomio pa3BUTOH KOPHEBOW CHCTEME
OHH XOPOILO UCIONB3YIOT OCEHHIOI U BECEHHIOIO BIary.

OzuMmas mmreHuna 6onee TpedoBaTeNnbHA K IIOAOPOIUIO TOYB.
Haunbonee nmpurogHbIMu 1Sl €€ BO3/AENBIBAHUS SBIISIOTCS aBTOMOP Q-
HBbIE JIEPHOBO-TIOJ30JIUCThIE CYTJIMHUCTBIE M CyIEcuaHble, IOACTHU-
JlaeMble MOPEHHBIMH CYTJIMHKam#, To4Bbl ¢ pHke — 6,0-6,5, ¢ co-
nepikaHueM rymyca — 2% | BbIlIe, TOABMXKHOTO (ochopa U Kaaus —
6onee 150 mr/kr. OHa MeHee 3MMOCTOMKas U 3aCyXOyCTOHUHBas, 4eM
poxb. O31Mas PO’Kb MOXKET € YCIIEXOM PacTd Ha MaJIOIJIOAOPOIHBIX
JIETKUX CYTECUaHBIX IT0YBAX, IMOJICTUIAEMBIX MOPEHON MIIN MECKOM C
riyounst 0,5 M, ¢ pHke — 5,5-6,0, a Takxe TOpQSHBIX MOYBAX HH-
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3uHHOrO THNa. OHAa Jydlle, 4YeM IpyTrue 3epHOBBIC KYIbTYphI, yCBAH-
BaeT MHUTATEIbHBIE BEUIECTBA U3 TPYAHOPACTBOPUMBIX COETUHECHUH.
O3uMoe TpUTHKANE 0 CBOMM OMOJIOTHYECKHM OCOOEHHOCTSIM 3aHU-
MaeT MPOMEKYTOYHOE MOIOKEHUE MEXKAY O3MMOW POXKBIO U TIICHHU-
LEH.

CaMbIMH  OTBETCTBEHHBIMU nepuoaaMuM B MNHUTAHUU O3UMBIX
KYJIbTYp SABJISIOTCS 2 Mepuoja:

® OT BCXOJIOB JI0 yX0/Ia IOCEBOB B 3MMY;
® BECHOM B Hayajie BO30OHOBIICHHSI BET€TAIIHH.

B nepBrlii niepuos 03UMbIE€ KYJIbTYpPbl IPENBSBISIOT IOBBIIECH-
HbIe TpeOOBaHUS K (OCPOPHO-KATMHHOMY MUTAHUIO, KOTOPOE CIIO-
COOCTBYET MOIIHOMY pa3BUTHIO KOPHEBOW CHCTEMBI M KYILEHHIO,
HAaKOILJICHUIO CaxapoB, YTO BaXKHO JUIsl XOpOILIEH Nepe3nMOBKU. B
ATOT TEPHO]] O3UMBIC JTOJDKHEI OBITh YMEPEHHO 0OECTICUECHBI a30TOM,
TaK KaK IIOBBIINICHHOC Aa30THOC IIHUTAHUHUEC ITOHMXXACT YCTOIZHHBOCTB
pacTeHni K NEepe3nMOBKE. YCHEmHOW Mepe3nMOBKE CIIOCOOCTBYET
BHECEHHE OPTaHIYECKUX y100peHHIA.

IIpu orpacranuu paHHeNH BECHOW 03UMbIE HYXKJIAIOTCS B YCUJICH-
HOM a30THOM IIMTaHUU, TaK KaK B 3TO BPEMs 3arachl MUHEPAJIbHOTO
asora ele Hepenuku. OHaKo pU U30BITOYHOM a30THOM IIUTAHUU B
3TOT IEPUOA PACTEHHUsI CHJIBHO KYCTATCS, YpE3MEPHO DPa3BUBAETCS
BereratuBHas Macca (B yuiep0 (hOPMHPOBAHHUIO PEHPOTYKTHBHBIX
opraHoB). Takwe pacTeHHUs OOJBITIE TIPEIPACTIONOKEHBI K TTOJICTAaHUTO
1 TTIOPKEHUI0 OOJIC3HIMHU.

Osumble xyieba MaKCHUMajbHOE KOJIMYECTBO IHUTATEIbHBIX BeE-
IIeCTB MOTPeONIAIOT B (paze BBIXOa B TPYOKy, a 3aKaHUYMBAETCA UX
MOCTYIICHNE B PACTEHHUs, KaK MpaBmio, K (ase mBereHus. 3a 3TOT
MepuoJ pacTeHus ycBausaroT 78-92% a3zora, 75-88% docdopa u 85-
88% xanus.

OpnHoli TOHHOM OCHOBHOW IMPOAYKIMHU O3UMBIX 3€pHOBBIX BBIHO-
cuTcs B cpeqHeM 27 Kr a3ora, 11 kxr docdopa, 22 kr kanus.

Oco0eHHOCTH NMUTAHUS O3MMBIX 3EPHOBBIX SIBISIFOTCS OCHOBOM
UX CUCTEMBI YA0OpeHusl.

Cucmema yooopenus. OHa JUId O3UMBIX 3€pHOBBIX, Kak IpaBU-
JI0, TPEXWIEHHas, BKIIIOYAIOIIasl OCHOBHOE, IPUIIOCEBHOE yI00pEHHE
1 oaxkopMKkH. C TOUKHM 3peHUs IPUMEHSIEMBIX BHIOB yI00pEHHUH OHa
MOXeET ObITh MHHEPaJbHOM WM opraHomMuHepanbHOi. Ilocnemnsis
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MpeArnonaraeT BHECEHHE MOJICTHIOYHOro HaBo3a B no3e 30-40 1/ra,
6ecnioactmiioynoro — 40-50 1/ra. Opranuueckre ynoOpeHus: BHOCST-
Csl TIOJ1 BCTIALIKY.

Jo3pl MUHEpaIBbHBIX YHOOPEHWUH PACCUUTHIBAIOTCS KOMILIEKC-
HBIM METOJIOM C HCIONb30BaHHeM DBM Wiu onmpenemnstorcs mo pe-
KOMEHJIallusAM HAay4HbIX YyupexjaeHui. CpeaHue pacdeTHbIE J03bI
MUHEpaIbHBIX YA0OpEHUI 10/ 03UMBbIEC 3€PHOBBIC KYJIBTYPHI Ha Jep-
HOBO-IIOA30JUCTBIX CYITIMHUCTBIX U CYINICCHAHBIX Ha MOPCHC IMOYBax
npuBeneHsl B Tadmuie 10.1.1.

JlJ19 KOppeKTUPOBKU 103 MUHEPAJIbHBIX YIOOpEHUH MpH BO3Je-
JIBIBAHUH CENBCKOXO03SMCTBEHHBIX KYJIBTYP (B TOM YUCIC O3HUMBIX
3€PHOBBIX) Ha JIPYTHX IOYBaxX HCIOIB3YIOT MOMPAaBOYHEIE K0P H-
IIUEHTBI.

Tabnumna 10.1.1 —J10361 MHHEPATBHBIX YI0OpEHHH* 1OJT 03UMYIO
POXb Ha JIEPHOBO-ITOI30JIUCTHIX CYTIIMHUACTBIX U CYIEeCUYaHbIX HA MO-
peHe TouBax

V06penus, (;)ozolepmiﬂge [Tnanupyemas ypoxailHOCTh (3€pHO), 1/Ta
Kr/ra JLB. 258213140 | 4150 | 5160 | 61-70
MT/KT
A30THBIE — 80-100 | 100-120 | 120-130 | 130-140**
®ochopubie| Menee 100 70-90 X X X
101-150 60-70 X X X
151-200 40-60 | 60-70 X X
201-300 30-40 | 40-50 50-60 60-75
301-400 15-20 | 20-25 25-30 30-35
Kanuiinbie Menee 80 80-100 X X X
81-140 60-80 X X X
141-200 50-70 | 70-90 X X
201-300 40-50 | 50-70 70-90 90-110
301-400 30-35 | 35-40 40-45 45-50

*Ha ¢one BHecenus 30-40 T/ra opraHMYeCKUX ynoOpeHHii
** Ha (oHe peTapaaHTOB

dopmupoBaHue ypoxxaltHOCTH 3epHa Ha ypoBHe 60-80 1m/ra mpu
HU3KOM 00ecreueHHOCTH MOYBBI PochOopoM U KaJHeM CBSI3aHO C He-
00XOOMMOCTBIO NIPUMEHEHUSI OY€Hb BBICOKMX 1103 YAOOpeHui, 4To
3HAYUTENIFHO TMOBBIIAET Ce0ECTOMMOCTh MPOU3BOACTBA 3€pHA. JTO
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CBSI3aHO C OOJNBIIMM PHUCKOM H3-3a BO3MOXKHOTO HEraTUBHOTO BIIHUS-
HUSl HeONaronpusATHBIX MOTOAHBIX yciaoBui. [loaTomy Ha HuU3KO-
OKYJIFTYPEHHBIX TI0YBaX C HEBBHICOKMMH 3allacaMy TOABHKHBIX (GOpM
dochopa M Kanug BBHICOKas ypOXKaHOCTh O3UMBIX 3€PHOBBIX KYIIb-
Typ HE ITUIAHUPYETCS, T03bl MUHEPAJIbHBIX (OCHOPHBIX M KaTHMHHBIX
ya00peHHii B COOTBETCTBYIOIIEH Tabinile He TPUBOJISTCS.

®dochopHbie W KaluitHbIE YAOOPEHHUS TOJ[ O3MMBIC 3EPHOBBIC
BHOCST JI0 CEBa I0J] OCHOBHYIO 00pabOTKY MOYBHI.

®ocdop B mouBe MaIONOABUKEH, M B HAYAILHBIN TIEPHOJ POCTA
O4YeHb BaXHO OOECIIEUHTH PACTEHUS BOAOPACTBOPUMBIMHU YHOOpe-
HUSIMH B 30HE Pa3BUTHS KOPHEBOW CHCTEMBI, TOATOMY 00sI3aTEIbHBIM
MIPUEMOM JIOJIXKHO OBITh MPHUIIOCEBHOE BHeceHHe (ocdopa B mo3e 10-
15 kr/ra n1.B. BHecenue docdopa B psaKM yCHIMBAECT MHUTAaHUE B Ha-
YalbHBIN TEPUOJ, CIIOCOOCTBYET JNYyYIIEeMYy YKOPEHEHHIO O3UMBIX
3€PHOBBIX.

[onkopmku dochopHBIME U KaTUHHBIMA yIOOpEHUSAMHU HEIleN e-
coo0pasHbl u3-3a HU3KOH WX 3ddextuBHOCTH. BO3MOXKHO TIpoBEE-
HUE TIOJIKOPMKH O3MMBIX 3€pHOBBIX KajweM B jo3e 40-60 kr/ra Ha
MOYBax JIETKOT'O TPaHYJIOMETPHUYECKOTrO COCTaBa MPU MATKOW OXK/I-
JINBOM 3MME MUIM HETOCTATOYHOM BHECCHHHM KAJIMWHBIX yIOOpEHUN B
OCHOBHOE BHECEHHE.

Jlyummiei ¢popMoit MUHEPATBHBIX yIOOPEHHUH IO O3UMBIC 3EPHO-
BBIE KYIBTYPBI C OCEHH SIBIISIETCA CIOKHOCMEIIAHHOE KOMILIEKCHOE
ynobpernne mapku NPK 5:16:35, Beimyckaemoe ['oMenbcKiUM XUMH-
YeCKUM 3aBOJIOM. lIpm OTCyTCTBMM KOMIIJIEKCHBIX YIOOpEHUH B Ka-
gectBe (ocOpHBIX YAOOPEHUH HCIONB3YIOT aMMO(OC, aMMOHH3H-
poBaHHEIH cynepdocdat, KaTHHHBIX — XJIOPUCTHINA KaJIHid.

dopMHupOBaHHE BHICOKUX YPO)XKaeB 3epHa B OOINBIION CTEIeHU
OIIpeNeNnseTcss CHCTEMOM MPUMEHEHUS a30THBIX yI00peHHIA.

Juig monmydeHns ypoKaWHOCTH O3WMBIX 3epHOBBIX 40-50 m/ra
a30THBIE YIOOpEHHUS BHOCAT B TPU-YETHIPE CPOKA: NIO IMoceBa (MpH
HEOOXOIMMOCTH), B Hadaje BO30OHOBIICHUS BECEHHEH BereTammu
(BBB), B craguro BeIxona B TpyOKy (cramust mepBoro y3na, 31 cra-
IUs), a Ha TIIEHHIIE — U B Hadaye craguu kojomeHus (51-52 cra-
mun). llpu ¢opMupoBaHnM BBICOKONPOAYKTUBHBEIX ITOCEBOB (YpoO-
»)alHOCTh 3epHa 60 11/Ta 1 BBIIIE) HEOOXO0AUMA OOJBIIas 032 a30Ta.
[Mosromy B craamro duraroBoro nmcra (37-39 craguu) Ha moceBax
O3UMBIX 3E€PHOBBIX IPOBOJIAT €Ll OJJHY MOAKOPMKY (prcyHok 10.1).
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I KomnuecTtso NpOAYK- Yucio KOJIOCKOB B KOJIO-
THBHBIX CTCOICH C€, UIMHa KoJ10Ca, KOJIN-
YECTBO 3€pHA B KOJIOCE
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Pucynok 10.1 — Cpokn BHECEHHUS a30THBIX YAOOPEHHH MO/ 03UMbIE

3epHOBBIC
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o moceBa a30THbIE yIOOpEeHUS! PEKOMEHYeTCS BHOCHTD B J03€
15-20 kr/ra JI.B. CASAYIONMIUX CIYYasiX:

— MU pa3MeIIeHUN 03UMBIX 36PHOBBIX MOCIEe HEOOOOBBIX Mpe-
MICCTBCHHHUKOB,

— Ha TOYBax C HU3KHUM COJIepXKaHUeM rymyca (Ha CyTJIMHHMCTBIX
— meHee 2%, cyrnecuanbix — MmeHee 1,8%);

— eCITi OpraHu4ecKue yaoOpeHUs He BHOCHIIUCH HH TOJ IMpej-
LIECTBEHHUK, HU II0J caMy KYJIbTYpY;

B ocranpHBIX citydasx a30THBIC YA0OpPEHUsT HE IPUMEHSIFOTCSI.

Ilepsyio nooxopmky a30THBIMU YAOOPEHUSIMH BECHOM MPOBOJIST
B Hayaje BO300HOBJICHHS AKTHBHON BEreTallMd pPACTeHUMU, Korjaa
Cpe/HecyTOYHas TeMIiepaTypa Bo3ayxa mpeBbicuT +5°C U MOSBSITCS
Mosozaele (Oenbie) kopemku. Llens mepBol paHHEBeceHHEH MOJ-
KOPMKH a30TOM 3aKJIIOYaeTcsl B TOM, YTOOBI YCKOPUTH OTpacTaHUE
IIOCEBOB, YCUJIUTh MOIIHOCTh KYyIIeHHs pacTeHuid. [Ipoectu ee Hazo
B MaKCHMAaJbHO CXXaTble Cpoku (He Oonee uem 3a 10 mHeit), T.K. mpH
MO3JHUX CPOKaxX IOJAKOPMKHA Ha OOKOBBIX IoOerax cCpopMHpyeTcs
YKOPOYEHHBIH KOJIOC, KOTOPBIHA HE 1ACT MOJIHOLEHHOTO 3€pHa UJIU He
ycIieer co3peTh K Hauaily yoopku. Pekomennyemas 11o3a azora Ajs
MepBOil paHHEBECEHHEH ITOAKOPMKH O3MMBIX 3epHOBbIX — 60-70
Kr/ra, ayumieit gopmoit aszotHbIx ynoOpenuit seisercs KAC (Oe3
pa30aBiieHNUs1), KOTOpas MO3BOJISIET BHECTU a30T IO MOBEPXHOCTH I10-
JIS ¢ MaKCUMaJIbHOM paBHOMEPHOCTHIO. [Ipu 3TOM Ipu aKTUBHOMU Be-
reTaluy pacTeHui a3oT, BHeceHHBIH B (hopme KAC, ycamBaercs
pacreHusAMHU ObIcTpee (B TeueHrue 2-6 4acoB), 4eM IPH HCIOIH30Ba-
HUU TBepABIX popm (2-5 cyToK).

Bmopas nodxopmxa npoBOAMTCS B CTaAUIO NEPBOro y3ia (Hazj
MOBEPXHOCTBIO MMOYBBI HAYMHAET MPOLIYNBIBATHCS MEPBBIM y3em, 31
cramus). B aTy cragmro 3akimanpiBaeTcsi OCHOBHOM IMOTEHITHAT ypO-
XKaMHOCTH O3MMBIX 3€pPHOBBIX KyJbTYP (IUIMHA KOJIOCA, YHCIO 3€peH
B KOJIOCE, Macca 3epHa OHOro Kojoca). PekoMmennyemas nosza azora
s BTopor mogakopMkn 35-40 kr/ra. [lpu mnampoBaHWU CpemHUX
YpOBHEH yposkaiiHOCTH B 3Ty a3y MoxkHO npumeHsiTbb KAC B pas-
BereHnn 1:3. Ilpu miaHUpOBaHWM BBICOKOH YpOXKaiHOCTH HEO0XO-
VMO UMETh BBHILY, YTO Ba)KHBIM YCJIOBHEM (DOPMHUPOBAHUS ypOxKast
SIBIISIETCSL KaK MOXKHO OOJIbIIas MPOIODKUTENBHOCTD PabOThI JIUCTO-
BOro ammaparta pacteHuid. Uem Oonblie npogosmkaercs GOTOCHHTE-
TUYeCKasi ACATENBHOCTh JIUCTBEB, TEM BHILIE OyOeT OKYNaeMOCTb
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yaoOpeHuii 1 KoHeuHbIH ypoxkaid. [loaTroMy nocne Hadana TpyOkoBa-
HUS cleAyeT u30eraTth 0KOroB JIMCTOBOTO ammapara, OCTOPOXKHO OT-
HocuTcsl Kk mpuMeHeHno KAC u ornaBaTh IpennovTeHHe TBEPABIM
(hopMaM a30THBIX YA0OPEHUI — aMMHAYHON CEITUTPE, MOUCBHHE.

Tpemvs nooxkopmka B CTaauio mocieqHero (¢haroBoro) Jmcra
TUTAHUPYETCS AJIsl MOJTYYEeHUS] BBICOKHX ypoxaeB (Oonee 60 1yra).
OnTumarnpHas J03a a30Ta B 3TOT mepuoj cocramisier 20-25 kr/ra.
®opmbl yaobpeHuii: amMmuadHas cenurpa, moueBuHa, KAC (mpu uc-
MOJIb30BAHUH ONPBICKUBATENEH C BOJOYHIHHBIMH [IJIAHTAMH ).

Yemeepmas nookopmxa TPOBOANTCS HA O3UMOH IIICHUIIEC B Ha-
YaJie KOJOIIEHHS JUTS YJIyYlIeHHs] KauecTBa 3epHa. PekomeHmyemas
no3a azora 10-20 kr/ra. B 3Ty moakopMKy JIydiiie BCEro HCIOJIb30-
Bath 8-15% pacTBOp MOUYEBUHBI.

B pacTBOp MOYEBHHBI MOXKHO J100aBIATH CylbhaT aMMOHUS (5-
10 kr/ra). Conmepikamiasicss B HEM cepa CIIOCOOCTBYET YBEIMUCHHUIO
KOJInYecTBa Oelika B 3epHE.

[Tosy4yenue BBICOKMX YPOBHEH YpOXKAHHOCTH O3UMBIX 3€PHOBBIX
Ha )OHE BHICOKHX JI03 a30THBIX yJIOOpEHHH BO3MOXKHO ITPH BHECEHUH
perapIaHTOB U JIOJDKHO COINPOBOXKIATHCS AKTUBHOW XUMHUECKOM
3alUTON pacTeHUH.

W3 MuKpo371€MeHTOB HauOosbllee 3HAUCHUE U1 O3UMBIX 3€ep-
HOBBIX KyJIbTYp MMEIOT MeIb U Mapraseu. llpumeHeHue maprasia
ONPaBIaHO, €CIIM 3HAYCHHE OOMEHHOW KHCIOTHOCTH OombIme 6,0.
Jns cpemHuX YpOBHEH YpOXailHOCTH HEOOXOIMMO TUIAHHUPOBATH
IIPOBENICHUE OHOM HEKOPHEBOM ITOJKOPMKH B CTAAUIO IIEPBOT'O Y37a.
J1s BRICOKONPOAYKTUBHEIX 1OceBOB (50 11/Ta 1 BBIMIE) pEKOMEHITY-
ercsl ABYKpaTHas HEKOpHEBasl MOAKOPMKA — B Hayajle akTUBHOW Be-
reTaly BECHOH WJIM B CTa[HIO IIEPBOTO y371a U B CTaAMIO (prraroBoro
JHUCTa WM B Havaje KonoueHus. Hapsiy ¢ mpocTsIMu MHKpOYI00-
peamsiMu (CynbhaToM Memu U CcyiabpaToM MapraHia) 3¢(HeKTHBHO
HCTIOJIB30BAHUE JKUIKUX MHUKPOYAOOPEHUH, ComepXamux MHUKpPO-
aMeMeHTHl B (popMe XenaTHhIX coeAuHeHWH. BricokorddekTnBHO
NPUMEHEHHE M JKUIKUX KOMIUIEKCHBIX T'YMHUHOBBIX YIOOpEHHH c
MukposiaeMmenTaMu CU, MN, *KUIKMX KOMIUIEKCHBIX MHKpOyIoOpe-
Huii MukpoCtum CU, copepKalliX MHKpPO3JEMEHTBI B XEIAaTHOU
(dbopMe U PerynsaTopsl pocTa pacTeHuil (TMAporymar, THIPOTyMUH),
Kotopsie pazpaboransl B PYII «/HCTUTYT NOYBOBEAECHUS U arpoXu-
MUY,
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TexHomornuecknue cxeMmbl MPUMEHEHUsT MUHEPAJIbHBIX yI00pe-
HUH 10] 03UMBbIE 3epHOBBIE IpeCcTaBieHbl B Tabauuax 10.1.2-10.1.4.

Tabmuua 10.1.2 — TexHonornueckas: cxeMa MpUMEHEHHUS MUHEPAIIh-
HBIX yJI00peHui oz 03umyro poxs (ypoxaitHocts 60-70 11/ra)

J103b1 ynoOpenuii

Dopwmbl ynoOpeHuii

CpOKI/I MPUMCHCHUA

Ni15-20P40-50K120-140

amMmodoc, XITOpUCTBIN
KaJui

J10 I1oOCECBa

Neo-70

KAC unu MmoueBHHA

BECHOM B HayaJe BCreraluu

N30.40

MOYCBHUHA

B (ha3e Havasia BBIXO/a B
TpyOKy (cramust 31)

CU5oMn5o

cynbhaT Meu U CyJib-

(bat maprania i Amnod
Menb 1 Aob MapraHert
i MukpoCtum- Menb

HEKOPHEBBIE TIOAKOPMKH:
B CTaJIMX MEPBOTO y371a B
0aKoBOI cMeCH ¢ peTapaaH-
TOM U (QYHTHIIAZOM H J0-
OaBiieHuEeM MOYEeBHUHBI — 10-
15 xr Ha 200 1 pabodero
pacTtBopa

Tabmuma 10.1.3 — TexHomornueckasi cxema IpUMEHEHHSI MIHEPaJIb-
HBIX yao0peHuit moz o3umyto nieHnny (ypoxaitaocts 70-100 1/ra)

Jlo3b1 ynoOpenwuii ®DopMmbl ynoOpeHuit Cpoku mprMeHEeHUs
1 2 3
Opranuyeckue .
COJIOMUCTBIN WiH TOpPsi-
ynobpenusi. 40-50 . OCEHBIO IO/ BCIIAIIKY
/ra HOI HaBO3

N15-20P60-90K120-140

ammohoc, XJTOPHUCTHIN
KaJIni

IO TI0OCEBA

Neo-70 KAC mmm kapbamu ~ |BeCHOH B Hadalle BereTannu
B (paze Havama BHIXOZA B
Nas. KapOamu
35-40 p bt TpyOKY
PEEYPITOPLE pocta. B CTAJHH IIEPBOrO y3ja
1,0-1,25 xsopmekBaTxiopun 750, A p y3na.
0.2 /M MOJLYC pacxoj pabouero pacTBopa
' ’ 200 1/ra
0,5 WM CEPOH
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IIponomxenue tadmuiet 10.1.3

1 2 3
HEKOPHEBBIE MMOJKOPMKH:
B CTaJIMU MEPBOTO y371a C
cynbdar Menu u cyapdat | 100aBICHAEM MOYCBHHBI —
CuisoMns Mapranna wia Ano6  [10-15 kr wa 200 ;1 paboyero
Menb U An00 Mapraserl pacTtBopa
i MukpoCtum —Menb | *603mooicHo npumenenue 8
bakosoti cmecu ¢ pemap-
OaHmoM u QyHeuyuoom
KAC (BHeceHue onpsl-
Neoso CKHBATeJIeM C BOJIOUMJIb- | B (ha3e mosBiicHus (iiaro-
HBIMH [IJTAHTaMH) I BOT'O JIUCTA
MO4YEBHHaA
0,2 PErYIATOPRI pOCTa. TIOSIBJICHHE — TTOJTHOE pa3-
0,5 MOAYS, BUTHE (H1aroBOro JUCTa
:
HITH CEPOH
BOJIHBII pacTBOp Kapba-
Nio MUJIa B KOHL[CHTPALUU KOJIOIICHHE

10%

Tabmuma 10.1.4 — TexHomornyeckas cxema IPUMEHEHUSI MHHEPaIb-
HBIX ya00peHuii moj o3umoe Tputukaie (ypokainocts 70-100 1y/ra)

Jlo3b1 ynoOpenwuii

®DopMmel ynoOpeHuit

Cpoku mprMeHEeHUs

1 3
Opranuyeckue .
COJIOMHUCTBIH WU TOpsi-
ynoopenusi. 40-50 . OCEHBIO TI0JT BCTIAIIKY
/ra HO HaBO3

N15-20P60-90K120-140

ammohoc, XJTOPHUCTHIN
KaJIni

IO TIOCEBA

Neo-70 KAC mmm xapbamu ~ |BecHOH B Hadalle BereTannuu
B (paze Hauama BHIXOZA B
Nas. KapOamu
35-40 p I TpyOKY
[l O e B CTAJMH IIEPBOrO y3ja
1,0-1,25 xsopmekBaTxiopus 750, A P y3na.
0.2 I pacxoj pabouero pacTBopa
' ’ 200 i/ra
0,5 WM CEPOH
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IIponomxenue Tadmuuet 10.1.4

1 2 3
HEKOPHEBbIE MOJIKOPMKH:
B CTaJIU MEPBOTO y371a C
cynbdar Menu u cyapdat | 100aBICHHEM MOYCBHHBI —
CuisoMns Mapranna wia Ano6  [10-15 kr ma 200 ;1 paboyero
Menb U An00 Mapraserl pacTtBopa
i MukpoCtum —Mensb | *goszmooicno npumenenue 6
bakosoli cmecu ¢ pemap-
0anmom u Qyreuyuoom
KAC (BHeceHue onpsl-
Neoso CKHBATeJIeM C BOJIOYMJIb- | B (ha3e mosBiicHus (uiaro-
HbBIMH U_U'IaHFaMI/I) nin BOro jJucra
MO4YEBHHaA
0,2 PEryisITOphI pocTa: MOSIBJICHHE — MOJHOE pa3-
0,5 MOJIYC, WJI CEPOH BUTHE (H1aroBOro JUCTa

10.2. SipoBrble 3epHOBBbIE KYJbTYPbI

Oco0eHHOCTH MUTAHUsA. Y SPOBBIX 3€PHOBBIX KYIbTYp (TIIie-
HHIIA, SMMEHb, TPUTHKAJIE, OBEC) TMEPUOJ BETETAIIMN KOpOoUe, YeM y
03UMBIX, & BBEIHOC DJIEMEHTOB ITUTAHUSI C yPOXKaeM Y HUX OIMHAKOB.
CrenoBaTenbHO, SIPOBBIC 36PHOBBIC ITOTPEOISIOT DJIEMEHTHI TUTAHMS
B 0osiee CxKAThIE CPOKH, T.€. OTIMYAIOTCS BHICOKOH MHTEHCHBHOCTBIO
IOTJIOIIEHHUS 3JIEMEHTOB ITUTAHHUS.

SIpoBBIe 3€pHOBBIE MO-PA3HOMY OTHOCSITCSI K YCIOBHSM IIPOM3-
pactanus. bonee TpeGoBaTeNbHBI K YPOBHIO TUIOAOPOIMS TTOYBHI STU-
MeHb ¥ mmeHnna. OHHM Jydiie pacTyT Ha IUIOJOPOJHBIX TOYBAaX C
pH, paBHO#t 6-7. MeHee TpeOOBaTENbHON KYIBTYPOHl K IJIOAOPOIUIO
TIOYBHI M TIPEANIECTBEHHUKY sBIsieTCs oBec. [loaTomy B ceBooOopoTe
€ro 0OBIYHO Pa3MEIIAOT B IMTOCIEAHEM TIOJE.

HawnGonpuryto moTpeOHOCTE B a30T€ SIPOBBIE HCIIBITHIBAIOT B TIe-
pUOI OT Hadaja KyIIEeHHs IO BBIXOAa B TPYOKY, 3a 3TO BpEMs OHH
roryomaroT okoio 40% or moTpedisIeMoro 3a Bech BEreTaliOHHBIN
neprox azora. HemocTaTok a3ora B 3TOT MEpHO MPUBOIUT K HAPY-
meHnI0 (OPMUPOBAHUS TEHEPATUBHBIX OPraHOB W CHIDKEHHUIO YpO-
JKaMHOCTH.
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Kputnueckum nepuonom hochopHOro mUTaHUS SIPOBBIX 3€pHO-
BBIX SBJISICTCS HAYaJIbHBIA Tepuoj] pocta. ObecneueHHOCTh (ocdo-
POM SIPOBBIX 3€PHOBBIX B 3TOT MEPHOA CIOCOOCTBYET POCTY KOPHe-
BOW CHCTEMBbI, (JOPMUPOBAHUIO KPYITHOT'O KOJIOCA, PAaHHEMY CO3peBa-
HUIo pacteHuii. @ocopHble yA0OpeHUs Aal0T MEHBIIYIO MPUOABKY
ypoxasi, 4eM a30THbIE, HO 0€3 HUX PacTEeHHS XYK€ pa3BUBaIOTCS.

Haubonbiree KoMu4yecTBO Kalusl SPOBBIE KYJIBTYPBI TOTPEOIISIOT
B TIepBbIe Tepuoabl pocta. bonee Bhicokas 3()h(PEKTUBHOCTh KaUii-
HBIX yI0OpEHHI OTMEYaeTcsi MPU HU3KOH 00ecriedeHHOCTH TI04B 00-
MEHHBIM KaJIHEM.

[Nornomenre MUTATEIBHBIX 3JIEMEHTOB Y SIPOBBIX 3EPHOBBIX 3a-
KaH4YHMBaeTCs B OCHOBHOM K TIEPHOJY KOJIOIIEHHE-T[BETCHUE.

Ha ¢opmupoBanue 1 1 3epHa onu norpedmstor 30,4 kr azora,
11,6 xr docthopa u 24,7 Kr KajHsL.

Cucrema ynoopenusi. /(0361 MHHEpaJbHBIX YAOOpPEHUH TNpU
BO3JICNBIBAHAH SIPOBBIX 3E€PHOBBIX KYJIbTYP PaCCUUTHIBAIOTCS JUIS
Ka)JIOT0O KOHKPETHOTO TIOJIS C YYETOM THIIa MOYBBI M €€ TpaHyJIo-
METPUUYECKOTO COCTaBa, TUNIAHUPYEMOH YpOosKaliHOCTH, 0OecreueHHO-
CTH TIOYBbI MOIBMKHBIMHU coeAMHeHHAMHU (ocdopa u kxanus, npen-
MIECTBEHHUKA, TTOCIICACHCTBUS OPraHUICCKIX YIOOpCHUA.

Pexomennyemble 103 a30THBIX, (OCPOPHBIX W KaJTMHHBIX
yI0OpeHUH TOA SPOBbIE 3€PHOBHIC B 3aBUCHMMOCTU OT THUIIA IIOYBBHI,
YPOBHS IJIAHUPYEMOH YpPOXaHHOCTHM M COAEp>KaHMUs B IIOYBE MOJ-
BIDKHBIX COeAWHEHHMH ¢ocopa W Kamus TPUBEICHH B TaOIHIS
10.2.1.

A30THBIE ynOOpEeHHs MPHU BO3JEIBIBAHUM SIPOBBIX 3€PHOBBIX HA
MUHEpaJIbHBIX II0YBaX BHOCAT B Tpu Ipuema: Ngo.7o BECHOH IIOA
MIPEINOCEBHYIO KYJIbTUBAINIO0 (OCHOBHOE BHEcCeHHe), Nyy.40 — B CTa-
o 1 y3ma (moaxopmka) U Nis.p0 — B CTauI0 KOJOIIEHHUS (HEKOpHe-
Bas MOJKOPMKa SPOBOM MIIEHHUIBI). 1Ipy miaHMpOBaHMM BBICOKUX
ypokaeB sipoBoii mimeHuIrs! (60 1/ra u 6oree) HEOOXOTUMO BHECEHHE
20-25 xr/ra a3zora B ctaauro ¢iaroBoro jucra. [lomydenne BRICOKHX
YpO’KaeB APOBBIX 3€PHOBBIX BO3MOXHO IPH BHECEHUH PETApIaHTOB.

Ecnu pacderHbie 103bI a30THBIX YIOOpEeHUH HE MpeBBIIaoT 60-
70 xr/ra, To ux 3¢dexTHBHEE BHOCUTH B OIUH IPUEM IOJ HPEAIO-
CEBHYIO KYJIbTUBALHIO.
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Tabmuua 10.2.1 — PexoMenyembie 10361 MUHEPAJIbHBIX YAOOpEHUH
IOJ1 IPOBBIE 36PHOBBIE HA IEPHOBO-TIOA30IUCTBIX CYTITMHUCTHIX U
CYIIeCHYaHbIX Ha MOpEHE I0YBax

Ynoope- | Conepxa- ITnarupyemast ypoxaiHOCTh (3epHO), I/Ta
mms, krfra | wne PoOsu | 39 40 | 4150 | 5160 | 6170 | 71-80
II.B. K,0, mMr/xr
A30THBIE 60-70 | 70-80 | 80-90 90-100 | 100-120
menee 100 | 65-80 X X X X
Docdo- 101-150 | 55-70 | 70-80 X X X
pHbIE 151-200 | 40-55 | 55-70 | 70-80 80-90 X

201-300 | 30-40 | 40-50 | 50-60 60-70 70-80
301-400 | 15-20 | 20-25 | 25-30 30-35 35-40

menee 80 | 80-100 X X X X
81-140 70-90 |90-110| 110-130 X X
Kamuiiaere| 141-200 | 50-70 | 70-90 | 90-110 | 120-140 X
201-300 | 40-60 | 60-80 | 80-100 | 100-120 | 120-140
301-400 | 30-35 | 35-40 | 40-45 45-50 50-60

* Ha ¢one nocneneiictBust 60 T/ra opraHnueckux yao0peHHii; X — NPy JIaH-
HOHM obecrieueHHOCTH 04B (OCchOPOM M KaJIMeM IMONyYeHUE TUIAaHUPYEMO
YPOXKaiHOCTH YKOHOMHYECKH HELeneco00pa3Ho

Jlo3a 1711 OJIKOPMKH MOXKET KOPPEKTUPOBAThCS B 3aBUCUMOCTH
OT COfep’KaHMsl a30Ta B PACTEHUSIX HAa OCHOBAHMU JAHHBIX PacTU-
TENBHON NHarHOCTHUKH.

Cucrema ynoOpeHus TIOJ SIPOBBIE 3€PHOBBIE MHUHEpanbHas, 2-3
YJICHHAs: OCHOBHOE, IIPUIIOCEBHOE U IIPU HEOOXOANMOCTH MTOJKOPM-
Ka.

W3 a3orHBIX ymoOpeHwmii 10 ceBa MPUMEHSIOTCS JF00bIe (hOpMBI
ymobpenwuii, mydmeii n3 kotopbix sisiercs KAC, koTopast mo3Bosnser
BHECTH a30T C MAaKCHUMaJbHOH PaBHOMEPHOCTBHIO. B momkopmky B
cTaguio 1-ro y3ia HCIONIb3YIOT MOYEBHHY, MEICHHOACHCTBYIOIIYIO
MoueBuHy (¢ rymatamu), KAC (mpu HCIIons30BaHUM ONPBICKUBATE-
Jed ¢ BONOYMIBHBIMK LutaHramu) I[lo3mHss a30THash HEKOpHeBas
MOJKOPMKAa B Hadase KOJOUIEHUS SPOBOM MIIEHHUIBI MPOBOIUTCS
10% pactBopoM kapbamuzma. B pactBop MokHO 100aBUTH CyibhaT
ammonus (5-10 kr/ra B ¢usnueckom Bece). Cepa, coneprkamiascs B
3TOM yJI0OpEeHHH, CIIOCOOCTBYET YBEIHUEHHIO OenKa.
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®DochopHbie U KanuiHBIE YIOOpEHHsI ClIeqyeT BHOCUTh OCEHBIO
C 3aJelKOl 1moJ 3501eBYI0 BCIAMIKY, KyJIbTUBALUIO UM BECHOW IMOJ
MPEANOCEBHYIO KYJIbTHBAILHMIO.

U3 umeromierocst accopTUMEHTa MHUHEPAIBHBIX YA0OpEeHUH myd-
muMu opMaMu SIBIISISTIOTCS aMMo(oc, aMMOHU3UPOBAaHHBIN Cymiep-
docdar, XITOpUCTHIT KaIU.

Jnst BHECEHUS N0 IPEATIOCEBHYIO KYJIbTUBALIMIO PEKOMEHAYET-
csl CIOKHOCMEIIAHHOE KOMIUIEKCHOE ynoOpeHue Mapku 16:12:20,
BBIITyCKaeMoe Ha ['oMensckoM XuMHUYecKoM 3aBoae (comepkut 16%
azora, 12% ¢ocdopa u 20% xamus).

st obecriedeHst sSpOBBIX 3ePHOBBIX KYILTYp (ochopoM B KpH-
TUYECKUH TEepHoJ MPHU HAJIHYHMH KOMOMHHPOBAHHBIX CESTOK BHOCST
10-20 xr/ra ¢octhopa B psimku mpu moceBe. Jlyumumu hopmamu
yano0peHust sBiIsoTes cynepdocdatsr 1 ammodoc.

O PeKTHBHBIM MTPUEMOM MPU BO3IETBIBAHUH SPOBBIX 3€PHOBBIX
KYJBTYp SIBISIETCS HEKOpPHEBas IIOJIKOPMKa MeJIbIo, a Ha TouBax ¢ pH
6onee 6,0 — u mapraniieM. ONTUMAaIBEHBIE CPOKU IIPOBEICHUS HEKOP-
HEBOW MOJAKOPMKHU — cTamus 1 u 2 y3na, no3a — 50 r/ra Menu u map-
radia. Ux ciegyer coBMelaTh ¢ XMMUYECKON MPOIOJKONW MOCEBOB
WJTH HEKOPHEBOH MOIKOPMKOH a30ToM. B kadecTBe MUKpOYI0OpeHU
MOXKHO HWCIOJh30BaTh MHHEPAJIBHBIE CONM MHUKPOIJIEMEHTOB M WX
XeJlaTHBIE COEIWHEHUS, BBITyCKAEMbIE PAa3IMYHBIMUA TPOU3BOIUTE-
JISIMHU.

TexHonmorudeckrne cxeMbl IpUMEHEeHNns yaoOpeHnid TIo]] pa3ind-
HBI YPOBEHb YPOXKaWHOCTH SIPOBBIX 3€PHOBBIX KYIBTYpP IMpPEICTaB-
nenbl B Tabimmuax 10.2.2-10.2.7.

Tabmuma 10.2.2 — TexHonormueckas cxema IpUMEHEHHS] MUHEPaIb-
HBIX yI00peHuil 1o IpoBYIO MIIeHUITy (ypoxkaitHocTs 50-60 m/ra)

Jlo361 ynoOpenuit ®Dopmbl ynoOpeHuit Cpoku mprMEeHEeHHUS

1 2 3

kapbamun win KAC, am-
MO(OC FITH aMMOHH3HPO-
BaHHBIN cynepgocdar,
XJIOPHUCTBIN Kanui

NeoPs0-90K120-150 JI0 TIOCceBa

MOAKOPMKA B (ha3y IEepBOroO

N3 KapOammz yana
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IIponomxenue Tadmuis 10.2.2

1 2 3
MoIKOpMKa B (azy nocinen-
N3o KapOaMu AIKOP basy 2
HEro JINCTa
HEKOpHEBas MOJIKOPMKa
cynbdar MeIu U CyiIb-
B (ha3y rmepBoro yzia ¢ J10-
(baT Maprania wim JJe-
OaBnenueM kapbamuza (10
CusgMnsg I'ym-mens u Onel ' ym-

MapraHen, wid Ajo0
Menb 1 Ao0 Mapraser|

kr/ra), win KAC (10 n/ra),
pacxoj pabouero pacTBopa —
200 n/ra

Perymnstop pocta

Tepman I - 1,2-1,5 n/ra

OIPBICKUBAHKE TOCEBOB B
(hazy mosiBrieHus (paroBoro
JIUCTA, pacxoj pabodero
pactBopa — 200 s1/ra

Tabnumna 10.2.3 — TexHONMOrM4eckas cxeMa NpUMEHEHHS y100peHHH
o1 IPOBYIO mieHuIy (ypokaiiHocTh 61-80 11/ra)

Jlo3b1 ynoOpenwuii

Dopmbl ynobpenuii

Cpoku mpUMEHEeHHUS

N6O—90P90—120K150-180

kapbamug wm KAC,
amModdoc 1T aMMOHH-

3UPOBAHHBIN CyIIEp-

¢docdar, xnopHucTbIit

10 TI0CEBA

KaJIu|
HOIKOPMKA B (ha3y mepBoro
N3 KapbaMuzg JUKOp (basy nep
y371a
Aisto Cynep, 0,6 1/ra,
Oynrunua yrep B CTaJHIo (IIaroBoro JimcTa
WIH ApYTHE
noxkopMka B a3y mocnen-
N3 KapOammuz JUKOp basy A
HETO JINCTA
HEKOpHEBas IOJIKOPMKa
cynbdar Menu u cyas- | B ¢a3y IepBoro ysia c 10-
(aT MapraHma, wIu GasirenreM kapbammuna (10
CusgMnsg

An06 Menps 1 Aoo
MapraHeil

kr/ra), wim KAC (10 i/ra),
pacxoz pabodero pacTBopa —
200 ni/ra

Perynsrop pocra

Tepnan L[*— 1,0-1,5 n/ra

OnphIcKHBaHUE ITOCEBOB B
(hazy mosiBneHus (praroBoro
JIMCTA, pacxo padodero pac-
TtBOpa — 200 11/Tra
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Tabmuua 10.2.4 — TexHonornveckas cxema MpUMEHEHHs] MUHEPaIb-
HBIX YAOOpEHHWH IMOoJ SYMEHb MPONOBOJILCTBEHHBIH (YpO)KaiHOCTD

50-60 1/ra)

Jlo3b1 ynoOpenuii

Dopmbl ynodpeHuii

CpOKI/I MPUMCHCHUS

kapbamun wim KAC,
amMModoc I aMMo-

NeoPe0-90K120-150 HU3UPOBAHHBIN CY- JI0 MOCeBa
nepdocdar, xjaopu-
CTBIN Kaaui
MOJKOPMKa B (ha3y mepBoro
N3 KapOaMuz p (basy nep
y31a
MOJIKOPMKa B (ha3y mocie-
N3 KapOaMuz p basy
HEro JIUCTa
cynbdar Menu u HEKOpHEBas MOIKOPMKa
cynbdar mMapraHia B (ha3y mepBoro ysia ¢ J10-
wm Dnel'ym-mens 1 | OaBnenueM kapbamuza (10

Onel ym-mapraseri,
i Agob Meas 1
Ano06 mapranen

kr/ra), win KAC (10 n/ra),
pacxoj pabodero pacTsopa
—200 n/ra

Perynsarop pocra

Tepman 1] - 1,2-1,5
a/ra

OIPBICKMBAHUE IIOCEBOB B
(ha3y nosiBreHus GraroBoro
JIUCTAa, pacxo] pabodero
pacrBopa — 200 n/ra

Tabmuma 10.2.5 — TexHonorndeckas cxema MpUMEHEHUS y100peHHi
TIOJT STYMEHb MTPOAOBOIBCTBEHHBIN (ypokaitHOCTh 61-80 11/Ta)

Jlo3b1 ynoOpenuii

®DopMbI yoOpeHuit

Cpoku mprMeHEeHUs

1 2 3
kapbamun mwin KAC,
aMMo(oC MITH aMMOHH-
N60.90P90.120K150.180 SI/IpOBaHHBIﬁ cynep- J0 I10CEBa

(ocdaTt, XITOPUCTHIIA

KaJmi

MMOAKOPMKA B (pa3y mepBoro

N3 KapOamm AKOP (basy nep
y311a
Ansto Cymep, 0,6 1/Ta
O%5 192011201 yrep, U, > | B cTamuro aroBoro Jmcra
WIH JpyTHE

OIKO a a3y MOCJIE -

N3o KapOamm monKopma B asy nocaex

HETO JIMCTa
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[Iponomxenue tadmuikt 10.2.5

2

3

CusoMnsg

cynbdar Menu U Cyiab-
(daT MapraHia, win
Anob menp u Anob
MapraHert

HEKOpHEBas MOJIKOPMKa
B (ha3y rmepBoro ysia ¢ J10-
OaBnenueM kapbamuya (10
kr/ra), wim KAC (10 n/ra),

pacxon pabodero pacTBopa —

200 n/ra

Perynstop pocta

Tepnan H*— 1,2-1,5 n/ra

OIPBICKUBAHKE TOCEBOB B
(hazy mosiBrieHus (paroBoro
JIMCTa, pacxo pabovero pac-
TBOpa — 200 11/ra

Tabnumna 10.2.6 — TexHoNMOrM4eckas cxeMa MpUMEHEHHsI MUHEPaIIb-
HBIX YI00pEHHi 1Mo sipoBoe TpUTHKAle (ypoxaiHocTs 50-60 11/ra)

Jlo3b1 ynoOpenwuii

Dopmbl ynobpenuii

Cpoku mpUMEHEeHHUS

NsoPs0-90K120-150

kapbamuz nim KAC,
amMmodoc Ui aMMo-
HU3HUPOBAHHBIN CY-
nepdocdar, xyuopu-
CTBII KaJIuil

JI0 TI0CEBA

MOIKOpMKA B (pa3y mepBoro

N3 KapbaMuzg yana
MOJKOPMKA B (ha3y mocie-
N3 KapbaMuzg P Hero J;il)/ICl?;.
cynbdar Menu u HEKOpHEeBasi OIKOpPMKa
cynbdar maprasna B (hazy mepBoro y3ia ¢ J1o-
wm Dnel ym-mens u GasirenreM kapbammuna (10
CusoMnsg

Onel 'ym-maprager,
win Anod Menp 1
Anob6 maprasen

kr/ra), wim KAC (10 i/ra),
pacxox pabodero pacTsopa
— 200 n/ra

Perynsarop pocra

Tepman I]-1,2-1,5
I/ta

ONPBICKHBAHHE TIOCEBOB B
(hazy mosiBneHus (praroBoro
JUCTA, pacxo] pabodero
pactBopa — 200 n/ra
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Tabnuua 10.2.7 — TexHonmoruveckas cxemMa NpUMEHEHHS yI00pEeHHUH
OJT IPOBOE TpHUTHKAIIE (YpoxkaiiHOCTh 61-80 11/Ta)

o361 ynoOpernuii | Dopmbl ynoOpeHuit CpOoKu IpUMEHEHUS
kapbamun wim KAC,
aMMo(oC WITH aMMOHH-
Nso-90P90-120K150-180 | 3UpOBaHHBIA Cymep- JI0 IOCeBa
(docdaTt, XITOPUCTHIIA
KaJui
MOJIKOPMKa B (ha3y IepBOro
N3 KapOaMuz JIKOP (basy nep
y3n1a
Anrsto Cynep, 0,6 11/Ta,
OyHrUImUa yrep B CTaJIUIO (hJIATOBOTO JIUCTA
WIN IPYTHE
MOJKOPMKa B (ha3y MOCIIeaHE-
N3 KapOaMuz JIKOP basy A

ro Jucra

HEKOpHEBas MTOJIKOPMKa
B (ha3y mepBoro yzia ¢ 100aB-
nenueM kapbamua (10 kr/ra),

wm KAC (10 n/ra), pacxon
pabouero pacreopa — 200 11/ra

OIPBICKMBAaHUE IOCCBOB B
Tepnan I —1,2-15 | ¢a3y nossnenus ¢rarosoro

a/ra JmcTa, pacxon pabodero pac-

tBOpa — 200 11/ra

cynb(aT Meu U CyIb-
¢at mapraHua, win
Anob menp 1 Anod
Mapraser

CU5oMn50

Perynsarop pocra

Ocobennocmu yoodpeHus nUB06APEHHO20 AUMEHA. 3ePHO TH-
BOBapEHHOTO SYMEHS JOJDKHO cofepkath He Oomee 12% Oenka. B
CBSI3M C 3THM CHCTEMa yJOOpEHUH MMBOBAPEHHOTO SIIMEHST HECKOJb-
KO oTimyaercs oT (pypaxkxoro. OnTHManbHBIE T03BI MHHEPATBHBIX
yIoOpeHwit Mo/I TIMEeHb MMBOBAPEHBIN npuBoasaTCsS B Tadm. 10.2.8.

Jo3b1 a3oTHBIX ynoOpenwnii A0 60 kr/ra u pacuerHele 10361 Poc-
(hOpHBIX M KaTWIHBIX yJOOpEHUH MPUMEHSIOTCS B OJIWH TIPUEM JO
IoceBa C 3aJIeNIKOM ToJ KyNbTUBanuio. llpy Hammuwm crieruanbHo
obopymoBaHHbIX cesiiok 10-15 xr/ra a.B. ¢ocdopa menecoodpasHO
BHOCHTH B PSJIKH TIpH ToceBe. Jlyumnas gopma ymoOpeHUid — KOM-
IJIeKcHOe ymoOpenune mapku 9-18-24 ¢ Menpio W MapranieM WiH
Mapku 10-18-22 ¢ Menpio 1 MapraHiem.

Ha xopo1o okynbTypeHHBIX IMOYBaX Ha IMOCEBAaX C MOTEHIIHAb-
HOW ypokaitHOCTBI0 60-80 11/Ta TIPOBOAMTCS OIHA TOJKOPMKA a30T-
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HbIMH ya0OpeHuusiMH B f103e 10 20 kr/ra a.B. a3y Hayana TpyOKo-
BaHus (cTamus 31).

MezHble ¥ MapraHieBble MUKPOYIOOPEHHsI BHOCSIT B JI03aX IO
50 r/ra a.B. B pa3y Havana BeIxona B TpyOKy (craaus 31).

Tabmuua 10.2.8 — 10361 MUHEpaJIbHBIX YA0OPEHUH * IO MTUBOBapEH-
HBIW STYMEHB JEPHOBO-TIOA30IHUCTHIX CYTIIMHUCTHIX M CYNIECYaHbIX Ha
MOpEHE T04Bax

Conepante [Tnanupyemsbiii yposkaii (3epHo), 1/ra
Y nobpenus, P.O- u K0
Kr/ra . B. ZE5 Y M2 | 31-40 | 41-50 | 51-60** | 61-80**
MI/KTD
A30THBIE 50-60 50-60 50-60 70-80
®dochopubie | wmenee 100 65-80 X X X
101-150 55-70 X X X
151-200 40-55 55-70 X X
201-300 30-40 40-50 50-60 60-70
301-400 2030 20-25 25-30 30-35
Kanuiinsie Menee 80 80-110 X X X
81-140 70-90 X X X
141-200 50-70 70-90 X X
201-300 40-60 60-80 80-100 | 100-120
301-400 30-35 35-40 40-45 45-50

*Ha (one mocnenericTBust 50-60 T/ra opraHUYEcKUX yI00peHNi;

**Ha (oHe perapaaHToB — Moayc B no3e 0,3 y/ra B pa3y Hauane BbIXOJa
B TpyOKy (0Opa3oBanue Broporo mexmaoy3nus) u 0,3 5i/ra B nepros mo-
SIBJICHUS TIOCIICHETO JIMCTA).

10.3. 3epH006060BbIE KYJIBTYPHI

Oco0ennoctn nuTanusi. OCHOBHOH OCOOCHHOCTBHIO TNHTAHMS
3epHO000O0BBIX KYIbTYp (TOPOX, BUKA, MENFOIIKA, JTFOITHH, KOPMOBEIE
000b1) siBIsETCA (PUKCAIMs a30Ta BO3Myxa Onaromaps CHMOHO3Y C
KIIyOCHBKOBBIMH OaKTEpUSIMH, YTO CHIDKAET X MOTPEOHOCTh B a30T-
HbIX ynoOpenusx. Koadduiment azordukcannu y 3TUX KyJIbTYp CO-
crasisier B cpenHeM 60% ot obmiero norpedieHus a3ora Ha Gopmu-
poBanue ypoxas. [IpumepHo 75% a3ora QuKcHpOBaHHOTO OakTe-
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pUSAMH U3 BO3IyXa HCIOJNB3YyeTcsl pacTeHusMH, a 25% ocraercs B
KIIyOGHbKaX W TOCIe MHHEpaIH3aluu MOKHUBHO-KOPHEBBIX OCTAaT-
KOB 3€pHOOO0OOBBIX KYJIBTYp CIOCOOCTBYET YIyYIIEHHIO a30THOTO
MUTaHWA MOCICAYIOMNX KYJIbTYP.

Baxnast 0cOOCHHOCTH 3epHOOOOOBBIX KYJIBTYp — HMX CIOCO0-
HOCTh TOTJIOIIATh W3 TMOYBBl M YIOOpEHHU TpPYJHOPACTBOPHMBIC
(dhopmbl pocdopa. B Oosnbliieii cTereHu 3T0 NPOSIBIIACTCA y JIOMUHA U
ropoxa.

HaunGonee OyaronpusiTHbIE YCIOBUS JUIS CUMOMOTHYECKOM
a30T(UKCAlld CO3JIAI0TCA Ha ONTHMAalIbHOM YpoBHE (ocdopHo-
KaJIMHHOTO TTUTaHUS U O0ECIICYCHHOCTH JIOCTYITHBIM MOJIMOJICHOM —
MHUKPO3JIEMEHTOM, TPUHUMAIOIIEM YIacTHE B a30T(QUKCAIIH.

[NoBbIIeHHOE COMEpKaHKE B TIOYBE MUHEPAIHLHOTO a30Ta 3HAYH-
TEJIBHO yMEHbIIAeT a30T(HUKCALINIO, U 3epHOO000BBIEC KYIbTYPHI CTa-
HOBSTCA TAaKHUMHU XK€ HOTpe6I/ITeHSIMI/I a30Ta, KaKk U Apyrue.

Jy1s BO3ie/bIBaHUS TOPOXa, BUKH, METIOIIKA U KOPMOBBIX 0000B
HaH60nee MIPUTOAHBIMU  ABJIAKOTCA JICTKO- W CPEAHECYTIIMHUCTBIC
IMO4YBbI, a TAKXKE CYIIECH, MOACTHIIACMBIC CBA3HBIMU IOPOJaMU. On-
THUMaJbHBIC arpOXUMHYECKHe Mokaszatenu moussl: pH — 6,0-6,5, co-
Jepikanue rymyca — He Hike 1,8%, moasrkHoro dochopa u oOMeH-
HOTO Kauusi — He MeHee 150 mr/kr.

JItOTIMH y3KONMCTHBIN MPEIIIOYNTAET IeCYaHble, CyleCYaHble u
JIErKOCYTJIMHUCTBIE TTOUBBL. OnTrManbHas peakius cpexsl pH — 5,0-
5,6 (mepenocut pH ot 4,5 mo 7,5).

3epH00000BBIE KYIBTYPHl OCOOEHHO JIFOTIHH, SBISIOTCS THITHY-
HbIMH XJIopopobamu. DTH KyIabTypsl Ooliee M MeHee paBHOMEPHO
MOTPEOJIAIOT MUTATENbHBIC BEIIECTBA TOYBHI M ynoOpeHuid. ['opox u
BUKA 3aKaHYMBAIO MOTPEOICHNE MUTATEIBHBIX BEIIECTB B KOHIIE I[Be-
TEHWsI, IIOMUH — IIPU CO3peBaHNH 0000B Ha TJIABHOM CTEOIIE.

Yka3aHHbIe OMOJTOTHYECKHe OCOOEHHOCTH 36pHOOOOOBBIX KYJb-
TYp OIPENEIISIOT NOTPEOHOCTh NX B MHHEPAIBHBIX YI0OPEHHSIX.

B cpennem Ha opmupoBanue 1 T 3epHa 3epHOO0OOBEIE TOTPEO-
nsttoT 61,7 xr a3ota, 17,6 kr docopa, 37,2 Kr Kanus.

Cucrema yno6peHusi 3epHOOOOOBBIX KyJIBTYp MHHEpajbHasi,
JBY4WIECHHAs, BKIIIOYAIOIIask OCHOBHOE BHECEHHE M HEKOPHEBYIO I10I-
KOPMKY MUKPOYZOOpEHHSIMH.

HenocpencrBeHHoe BHeceHue opraHmdecknx ymoopeHuit (30
T/Ta) PEKOMEHAYETCsl TOJNBKO MOJ KOPMOBBIE 000BL. BrIicOokyro mo-
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TpeOHOCTH B a30Te 3epHOOOOOBBIE MOT'YT yIOBJIETBOPSThH (pUKCALIHEH
KITyOSHbKOBBIMU OAKTEPUSMH U3 BO3/yXa U MOTJIOMICHUEM M3 TIOYBBI.
OOBIYHO OHM HE HY)KIAIOTCSl BO BHECEHHH a30THBIX YA00pEHHIHA.

[ox BuKY, TOpoX, MENIOMIKY a30THbIE yaoOpeHus B no3e 30-60
KI/Ta J.B. BHOCAT I10J] NMPEANOCEBHYIO KYJIbTUBALMIO HA MOYBAX C
coziep>kaHueM rymyca meHee 1,8% u mpu HeONMaronpusTHBIX YCIO-
BUSX JUTS a30TPHUKCAlny (AeUIUT BIATH, HU3KAs TEMIIepaTypa).

BHecenne moj JIONWH a30THBIX YIOOpEHH HEpalOHAIBHO.
Kak uckimtodenne Ha TIO4Bax ¢ HU3KHM IUIOIOPOAHEM (TyMyca MeHee
1,5%), B yCIoBHsIX MPOXJIAAHON 3aTSHKHOM BECHBI, €CIH B CTaJuH 3-4
JINCTHEB HET OMOJIOrMYECKH aKTHBHBIX KIyOSHBKOB (B pa3pe3e OHH
JOJDKHBI OBITH po30BOTO 11BeTa) BHOCAT 20-30 kr/ra azora. [Ipumene-
HUE a30Ta 3KOHOMHUYECKH BBITOJHO 3aMEHUTh MHOKYIISIIMEH CeMSH
3epHO0000BEIX OakTepuanbHbIM ynobpenuem Canponut. [Ipenmo-
ceBHas 00paboTka 1 T ceMsH npoBoauTcs pabdoueit cmechro: 1 11 Ca-
nporuTa + 10 71 Boab! (HEMTOCPEICTBEHHO TIEpPE] TIOCEBOM).

Jo3bl BHEceHUST POCPOPHBIX M KaJIMHHBIX yJOOpEHHN 3aBUCST
OT TUIAHHPYEMOH YPOXKAaHHOCTH U CONEpXaHHS JOCTYIHBIX (OpM
ATUX BemecTB B mouse (Tabmmma 10.3.1).

Tab6muma 10.3.1 — JIo3sl MUHEpaIbHBIX YAOOpEHHUI 10a 3epHO0000-
BbIC KYJIBTYPhl Ha JICPHOBO-TIOJ3O0JIHMCTHIX CYTTMHHCTBIX H CyIllecya-
HBIX Ha MOPEHE MOYBaxX

V106penns, kr/ra Conepxa- | Ilmanupyemas ypokaiiHOCTB (3€pHO),
M aue P,Osu /ra
B K0, mr/kr | 15-20 | 21-25 | 26-35 | 36-40
menee 100 | 50-70 70-90 X X
101-150 | 40-60 | 60-80 80-90 X

DdochopHbie 151-200 | 30-45 | 45-60 60-75 70-90
201-300 | 20-30 | 30-40 40-50 50-60

301-400 - 10-15 10-15 15-20
menee 80 | 80-100| 100-120 X X
81-140 70-90 | 90-110 | 110-130 X
Kanuiineie 141-200 | 60-70 | 70-90 90-110 | 110-130
201-300 | 40-60 | 60-80 80-100 | 100-120
301-400 - 20-30 30-40 40-50
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Cpok BHeceHUs1 POCPOPHBIX U KaJTUHHBIX yIOOPEHUH — OCEHBIO
noJ 3i0JieByl0 Bemamky. Ha nerkux mouBax, e 3TO HEBO3MOXKHO
W3-32 OMACHOCTH BBIMBIBAHUS, XJIOPUCTBIM KaJduii HEOOXOAUMO BHO-
CHUTb PaHO BECHOMU MO/ EPBYIO KYIbTUBAIHIO.

[lo manHBIM OeNOpPYCCKMX HCCeNOBaTeNeH, MpU HAIWYAU B
nouse 6onee 120 mr/kr P,Os u 200 mr/kr K,O docdopHo-kanuiiHbie
yIOOpPEHHS OKAa3bIBAIOT CJIA00€ BIIMSIHME Ha TOBBIIICHUE YPOXKANHO-
CTH 3€pHA JIIONHMHA, IO3TOMY UX BHECEHHE IOJ 3Ty 3epHOO000BYIO
KyJIBTYPY OKa3biBaeTcs Mano3()eKTHBHBIM.

XapakTepHOl O0COOESHHOCTBIO JIFOIKMHA, OCOOCHHO XKEJTOr0, SB-
JSieTCsl YCTOMYMBOCTh K TIOBBIIIEHHOW KHCIOTHOCTH TTOYBEHHOTO
pacTBopa M HEraTHBHOE OTHOIIICHHE K U30BITKY KaJIbIIHSI.

[Ipu 5TOM M3-3a aHTaroHW3Ma MEXKIY KaJIHeM M KaJbIIHeM 3Ha-
YUTEJIPHO YXYALIAeTCsl KaluiHbIA pexuM nurtanHus. [lostomy Ha
MPOM3BECTKOBAHHBIX YYacTKaX JI03bl BHECCHUS KaJIUSl HEOOXOIMMO
yBennuanTh Ha 20-30% 1Mo cpaBHEHHIO C pacueTHHIMH Ha IJIAHHPYeE-
MBIl ypoXail, a MHOKYJISIIMIO TIPOBOIUTH OoJiee aKTHBHBIMU IITaAM-
MaMH KITyOeHbKOBBIX OakTepuii. UToObl M30ekaTh OTPHIATEIHHOTO
JEUCTBHS M3BECTKOBAHMA IIOYBBI HAa YPOXXAHHOCThH JIIOIMHA, €ro B
CEeBOO0OPOTE HEOOXOAMMO TPOBOAMTH 3a 3-4 roma JO TOro, Kak Ha
JAHHOM Iosie OyzeT BO3eNnbiBaThCs JronuH. IIpu aToM n3BecTKOBOE
ynoOpeHHne TODKHO 00S3aTehbHO B CBOEM COCTaBE COJEP’KaTh Mar-
Hul, 4yTOOBl M30€KXaTh MAarHUEBOI'O T'OJOAAHUS PACTCHUH, KOTOpOe
MMeeT MecTO Tipu cooTHomeHnu B mouse CaO : MgO > 4,0.

Ha nepHOBO-110J307HMCTHIX [TOYBAX MOJOKUTEIBHOE BIUSHUE HA
YPOKallHOCTh 3€pHa JIIOIMHA OKa3bIBAIOT TAKHE MHKPO3JIEMEHTHI,
Kak 0op ¥ MONMOIeH, aKTHBU3UPYIOMIE MPOIECC CHMONOTHYECKON
¢ukcanuu azora. B ¢a3y OyroHn3ammu pekoMeHIyeTcss HeKOpHeBas
monkopMka mukpoanementamu: 500 r/ra 6oproit kucmotel, 100 1/ra
MonuOaaTa aMMoHML. MUKpOynoOpeHus: peKOMeHAyercs IPUMEHSTh
B cocraBe 0aKOBOW CMeCH ¢ MHCeKTHIHIaMu. Bo3mokHa 00paboTka
cemstH 60pHOH KucnoTod (300 T/T ceMsH) U MONMHOAATOM aMMOHUS
(250 1/T). MOXHO TPOBOANTH HEKOPHEBBIE TIOAKOPMKH XEIaTHBIMH
¢dbopmaMu MuKpoyznoOpenuit: xkonuct Mono bop 1-2 n/ra, bacdonu-
ap 6-12-6 (6-12 n/ra).
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10.4. IIpoco

Oco0ennoctn nutanus. bnaromapss OuonorndeckuM 0ocoOeH-
HOCTSM IIPOCO JIy4l€ APYIUX 3€PHOBBIX KYJIBTYpP UCIOIB3YET I10Y-
BCHHYIO BJIary, MCHbIIC CTPAAACT OT 3aCyXH U BECbMa OT3bIBUMBO Ha
YIYUYIICHUE TEXHOJIOI'MM BO3ACIBIBAHUA, B TOM YUCJIC U Ha yI[o6pe-
HMU.

HawmGonee mnpuromaeiMu JUisi Mpoca SIBISIOTCS  JEPHOBO-
MOA30JUCTBIC CYITIMHUCTBIC U CYIIECHAHBLIC Ha CBA3ZHBIX IMOpOJAax
IIOYBBI, a4 TAaKXKC TOp(bHHLIe IIOYBBI HU3HUHHOI'O THIIA. PeKOMeHI[ye-
MbI€ arpOXUMHUECKHE TTOKA3aTeNN MOYBEHHOTO I1ogopoaus: pHycr —
6,0-7,5, conepxanue rymyca — He MeHee 1,6%, TOABUKHBIX COCIH-
HeHul pocdopa u xamms — He MeHee 150 Mr/xr.

B niepBbIe da3bl pocta U pa3BUTHS IPOCO PACTET OYEHb MEJICH-
HO U MaJIO UCIIOJIb3YET 3JIEMEHTOB MUTaHMS. Y HTOH KyJbTYpbl KO-
pOTKI/Iﬁ nepuoa HOTpe6J'IeHI/ISI IMUTATCIIBHBIX BCIIECTB — OT KYLICHHUA
JI0 HaJIMBa 3€pHa Mpoco B TeueHue 45-55 nuelt ucnons3yer 80-90%
DJIEMCHTOB IIUTAaHUA. MaKCI/IMYM MOCTYIUICHUA a30Ta W KaJlud OTME-
yaercs B (aze BeIMEThIBaHUA, pocdopa — B (aze BOCKOBOU CIIEIO-
CTH.

Ha dopmupoBanue 1 T 3epHa M COOTBETCTBYIONIETO KOJTMIECTBA
cosioMbl ucnoib3yercs 30-32 kr asora, 13-15 kr docdopa, 32-34 kr
kainus, 10-13 xanpims.

Cucrema yn1o0penus mpoca — MHHEpaJIbHAs, BKITFOYAIOIIAs OC-
HOBHOE, IIPUTIOCEBHOE BHECEHUHE U TTOJKOPMKY.

IIpoco HCKIIOUNTENBHO XOPOLIO MCHOJB3YET IOCIEACHCTBHE
HaBO3a, MOSTOMY Jy4Ille OpPraHWYECKHEe YIOOPEHHS BHOCHTH IIOJ
MIPEIIIECTBYIOMIYIO KYIbTYpy B J03€ He MeHee 40 T/ra.

[omayro 103y GochOpHBIX U KAIMWHBIX yIOOpEHUH BHOCST 10
moceBa (tabmumsl 10.4.1-10.4.2). Xopormme pe3ynsTaThl oOecTedu-
Baer 15-30 kxr/ra n.B. ¢ocdopa B psaku mpu mocese (IIpoco oHa U3
HanOoJIee OT3BIBYMBBIX HA ATOT arpolprueM KyIabTypa).

A3OTHBIE YHAOOpEHWs Ha MHHEPAIBHBIX MOYBaX HEOOXOIUMO
BHOCHTb ITOJT IPEATIOCEBHYIO KynbTruBanuio B Buae KAC, kapbamuia
i cynbdara amMmmoHus B 03¢ 60-80 kr/ra 1.B. B 3aBUCHMOCTH OT
THUTIA TT0YB U TUTAHUPYEMOH YPOXKAHOCTH.
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Tab6muna 10.4.1 — Cpenaue 10361 MUHEPATBHBIX YIOOPSHUN IO
MPOCO Ha JICPHOBO-TTOI30IMCTHIX CYTJIMHUCTBIX U CYMIECYaHbIX M0Y-
BaX, MMOJICTHJIAEMBIX MOPEH O

Ynoope- | Comepxanue ITnarupyemast ypoxaiHOCTh (3epHO), I/Ta
s, krfra | PoOs m K0, |30 | 31 49 | 4150 | 5160 | 61-70
JI.B. MT/KT
A30THBIE 50-60 | 60—70 | 70-80 | 80-90 | 90-100
Menee 100 5065 | 65-80 X X X
docdop- 101-150 40-55 | 55-70 | 70-80 X X
bl 151-200 30-40 | 40-55 | 55-70 | 70-80 | 80-90
201-300 20-30 | 3040 | 40-50 | 50-60 | 60-70
301400 — 15-20 | 20-25 | 25-30 | 30-35
Menee 80 60-80 |80-100 X X X
81-140 50-70 | 70-90 |90-110| 110- X
Kanuiinbie 130
141-200 40-50 | 50-70 | 70-90 |90-110| 120-140
201-300 30-40 | 40-60 | 60-80 |80-100| 100-120
301400 — 30-35 | 35-40 | 40-45 | 45-50

Ta6muma 10.4.2 — Cpenare 10361 MUHEPATBHBIX YIOOPEHUM IO
MPOCO Ha JEPHOBO-TIOI30JIUCTHIX MIECYAHBIX U CyMeCUaHbIX Ha Mec-

Kax Io4Bax
Ynobpe- | Conepxanue [Tnanupyemast ypoxkaitHocTh (3epHO), 1/Ta
s, krfra | PoOs m K0, 45 o0 |51 95 | 2530 | 31-35 | 36-40
II.B. MI/KT

A3soTHbIe 40-45 | 45-55 | 55-65 | 65-75 | 75-85

menee 100 40-45 | 45-50 X X X

docdop- 101-150 35-40 | 40-45 | 45-50 X X
HbIE 151-200 25-30 | 30-35 | 35-40 | 40-45 | 45-50
201-300 15-20 | 20-25 | 25-30 | 30-35 | 35-40

Mmeree 80 60—70 | 70-80 X X X

KastmiHee 81-140 40-50 | 50-60 | 60-70 X X
141-200 30-40 | 40-50 | 50-60 | 60-70 | 70-80
201-300 20-30 | 3040 | 40-50 | 50-60 | 60-70

Ilo naHHBIM Hay4HBIX MCCIEJOBAHUM, MOJ MPOCO Lenecoodpas-
HO UCTONB30BaTh KoMiiekcHoe NPK-ymoopenue 16:12:20 ¢ perymns-
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TopoM pocra pacteruit penomenan (375-500 kr ADK coorBercTByeT
Neo-g5P45.65K75.110) WM KapOamupa ¢ THIPOryMaToM, MPUMCHEHUE
KOTOpBIX o0ecreunBaeT npubaBky 3epHa ot 1,6 g0 3,8 1/ra mo cpas-
HEHHIO CO CMECHIO MTPOCTHIX YAOOpEHUH.

[Ipu moceBe Ha 3epHO 032 a30Ta Ha MUHEPAIbHBIX MMOYBaX HE
JOJDKHA MPEBBIMATh Ngo, 8 Ha TOP(SIHO-00TOTHBIX — Nag.40.

[MogxopMKH mpoca a30TOM B CTaJUI0 METENKH PEKOMEHIYIOTCS
TOJILKO Ha TOCEBaX, MpelHa3HAUYEHHBIX Ha 3eJIeHYI0 Maccy, riae 00-
I1as €ro J03a B CPeIHEM cocTaBiisier He Menee 120 kr/ra 1.B.

Bricokod(()eKTUBHBIM TPUEMOM BO3CIBIBAHMS KYJIbTYPhl Ha
3epHO SIBIISIETCS BHECEHHME MHUKPORJIEMEHTOB. B cTajmio KylleHus
HEOO0XOAMMO MPOBOAUTH HEKOPHEBYIO TIOJKOPMKY MEIbIO M MapraH-
meM B A03€ 25 r/ra. MOXHO HCIOJIB30BaTh KaK COJIM METAJUIOB
(cymedaT Menu u cynbhaT Mapraia), Tak © MUKPO3JIEMEHTHI B X e-
natHoit dopme (Amod Cu, Ano6 Mn, Dxomuct Mono Cu, Dkomuct
Mouno Mn u 1p.).

TexHonoruueckas cxemMa NPUMEHEHHUS MHUHEpabHBIX ymo0pe-
HUH 107 Tpoco TipeacTasieHa B Tabmmue 10.4.3.

Ta6muma 10.4.3 - TexHomornueckas cxemMa IpUMEHEHNS] MIHEPaIb-
HBIX YAOOpEHUH IO/ MPOCO Ha TUTAHUPYEMYIO YPOXKaiHOCTh 3epHa
40-50 u/ra

JHo3s1 ynobpe-

it ®opMbl ynoOpeHuit Cpoku mpuMeHEeHUs

kapbamug i KAC, ammo-
(oc U aMMOHM3UPOBAHHBIH

NaoPa0-50Ks0-100 cynepdocdar, XI0pHUCThIi 710 mocesa
KaJIni
cynbdar Menu u cyabdpat HEKOpHEBas MOJKOPMKa
CusxMn Mapranma win el ym-menp | B a3y KymmeHus, pacxon
28 u Drnel 'yM-Mapraser| uin pabouero pactopa — 200

Ano6 mMenp U Ano0 MapraHeit n/ra

1. Hesopmon (0,5 n/ra) +|1.B da3y 2-3-x nucrouxos

JloaTpen-300 (200 r/ra) mpoca, pacxox pabodero
TepOurmn pactBopa — 200 n/ra

2. Ounanen cynep (0,6 n/ra) + |2. Yepes 2 Hemenn mocie
JloaTpen-300 (300 r/ra)  |mepBoi 00pabOTKH
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10.5. I'peunxa

Oco0enHocTn mnuTaHusi. [pednxa MpeAnoyUTaeT XOPOUIO
a’pupyemble, OBICTPOIIPOrpeBaeMble, YUCThIE OT COPHSKOB Cylecya-
HBIC, a4 TAKIKEC JICTKO- U CPCAHCCYTJIIMHUCTBIC ITOYBEI, IIJIOXO PACTCT HaA
TSDKENBIX, MIepeyBIaKHEHHBIX MMoYBax  neckax. OHa TpeboBaTenbHa
HE TOJIBKO K II0YBE, HO U K MECTY IIpou3pacTaHus. B HU3KUX MecTax,
rae pacTeéHusa MOryT CTpaaaTtb OT I/I36I>ITK3 BJIaru, noBpCKaaTbCA 3a-
MOpO3KaMH, TyMaHaMH, 3apacTaTh COpPHSIKAMH, TPEYHXY BBICEBAThH
HEJIb34. MaHOHpI/IFOI[HI)I JUIA HEC U BO3BBIIICHHBIC MECTaA. Ee PEKO-
MEHJyeTcsl pa3Melarh Ha Yy4acTKaX, 3allMIICHHBIX OT XOJIOTHBIX
BeTpoB. ['peurixa MeHee YeM 3epHOBbIE KOJIOCOBBIC, YyBCTBUTEIbHA K
KHUCIOTHOCTH Mo4uBbl. OnTHMajbHas BEIMYMHA pH JICKUT B Ipe€aciiax
5,2-6,0.

HecMotps Ha crmocoOHOCTH XOPOIIO YCBaWBaTh U3 TIOYBHI TPY/-
HOJOCTYIHBIE GopMbI dochopa M Kanus, rpednxa, uMmes ciaabopas-
BUTYIO KOPHEBYIO CHCTEMY, XOPOIIO OT3bIBAETCS Ha YIAOOpEHHUS.

ITo cpaBHEHHIO C 3epHOBBEIMH XJI€OAMH TpeUMxa OUYEHb WHTEH-
CUBHas KyJbTypa. OTa KpyIsHas KyJIbTypa norpebiser a3ora B 1,5
pasa (37,5 kr/t), dochopa — B 2 (19,8 kr/1), kKamus — B 2 (48,2 Kr/T)
OoJbllIe, UeM 3EpHOBBIE KYJIbTYPHI.

VY rpeunxu KOpOTKUH IEpUOA MOTPEOIEHUs INUTATENbHBIX Be-
miecTB, 3a 30-40 mHEH (o IIBETEHMs) ToCiIe IToCeBa rpeunxa UCIONb-
3yer 6omnee 60% azora u kamus u 10 50% docdopa ot ucnoas30BaH-
HOTO KOJMYECTBa. JTO KannenoOnBas KyinbTypa. Docdop ucrmons3y-
ercs B OorbIIell Mepe BO BTOPOW MOJOBHHE Bereranuu. Kak u apy-
r'He KyJIbTYypbl, B Hadaje pocTa rpeurxa UCIbIThIBAECT HOTPEOHOCTh B
tdochope. K azory rpeunxa meHee TpeboBarenbHa, yeM K (hochopy u
Kanuio. M30BITOK a30Ta 3aJep KUBAaeT CO3PEBAHUE U PE3KO CHIDKAET
miogoo0Opa3oBanme. I'peunxa — sipKo BRIpaXKEHHBIN XJ10podo0.

Cucrema yno0peHus] TPEUMXH — MHUHEpaJbHAsl, BKIOYAIOIIAS
OCHOBHOE BHECEHHE a30THBIX, (POCPOPHBIX M KATMHHBIX yIOOpEeHUH,
npurnoceBHoe — (QOcHOpHBIX M B MOAKOPMKY — MHKPOYZOOpEeHUi
(OopHBIX, MapraHueBbIX W IIMHKOBBIX). ONTHUMajbHbIE A03bI MUHE-
PaNBHBIX yIOOpEHUH T0J] TpedrXy MpeacTaBieHsl B Tadbmuie 10.5.1.

Jl03b1 a30THBIX yIOOpEHHH 1O CpefHe- U TO3JHECHIENbIE COpTa,
BO3/IENIbIBAEMBIC TIOCIIE 3€PHOBBIX HPEALIECTBEHHUKOB, HE JTOJDKHBI
npesbimath 70 kr/ra, mocne nponamHsix — 30-45 kr/ra.
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Tabmuua 10.5.1 — J10361 MUHEpAJIBHBIX YAOOPEHUH MOA TPEYUXY

VioGpenns (Iiogep;cﬁﬂge [Tmanupyemast ypoxkaitHocTb (3€pHO), 1/Ta
Kr/ra JL.B. 2 ;r/KFZ > 110,0-15,015,1-20,0{20,1-25,0|25,1-30,0
A30THBIE — 35-45 45-55 55-60 65-70
menee 100 40-60 60-80 X X
101-150 30-40 40-60 60-80 X
docdopubie 151-200 25-35 35-50 50-70 70-90
201-300 20-30 30-40 40-50 50-60
301-400 — 15-20 20-25 25-30
Menee 80 60-80 80-100 X X
81-140 50-70 70-90 90-110 X
Kanuiinsre 141-200 40-60 60-80 80-90 90-100
201-300 20-30 35-45 45-55 55-65
301-400 — 20-25 25-30 30-40

JL1st CKOpOCTIeNBIX COPTOB O3BI A30Ta MOXKHO YBEIMYUTH HA 15-
20 kr/ra. JIydimuM a30THBIM YIOOpEHHEM SIBJSETCSA Cylb(ar amMmmo-
HUSI, TAK KaK IPeYnXa MpebsBIsSET MOBBIIICHHBIC TPEOOBAHUS K TTH-
TaHUIO CEPOU. A3O0THBIE YAOOPEHHUS B OCHOBHOW IIPHEM BHOCSTCS
TI0JT TIPEAIIOCEBHYIO 00paOOTKY MOYBEI.

®dochopHbIe YIOOPEHHS PEKOMEHIYETCS BHOCHUTH OCEHBIO IO
BCIIAIIKy FUIM BECHOHM MOJ TPEAIIOCEBHYIO KyIbTHBAINIO. Dddex-
THBHBIM IIPHEMOM HCIIONIB30BaHUS (HOCPOPHBIX yNOoOpEeHUH SIBISIET-
cs1 BHECEHHE MX B PSIKH IPpH ToceBe B mo3e 15-20 kr/ra 1.B.

Tak Kak rpedrxa OTHOCHUTCS K XJIOPO(OOHBIM KyIbTypaM, OTPH-
[aTeTFHO PEArHpYyIONIUM Ha XJIOp, IPH BBICOKHX /033X BHECEHHS
XJIOPCOJIEPKAIIUX KOMIUIEKCHBIX YHOOpEHUH y TPEeUrnXu MOXKET Ha-
OMoIaThCA MATHUCTOCTD JIUCTHEB U CHIDKEHUE YPOXKaWHOCTH 3€pHA.

B pecniyOnmke monx rpeunxy B OCHOBHOM BHOCSTCS XJIOPCOAEP-
XKalye KanuitHple ympoOpeHus (xjopuctbiii kanmuid, 40% kanuitHas
COJb), TAK KaK BBITYCK OECXIIOPHBIX KaTUIHBIX yaoOpeHuii (cymnbda-
Ta KaJus) He MPOU3BOIUTCS.

Becennee BHeceHHE XJIOpCOIEPKANINX KATUHHBIX YIOOpEeHUU
SIBJIIETCSI OJTHUM M3 OCHOBHBIX (DaKTOPOB, JUMHUTHPYIOIIUX ITOIyYe-
HUE BBICOKUX YPOXXaeB TPEUnxu. ITO 00YCIOBIEHO CHIDKEHUEM HEK-
TapOBBIJIENIEHUS Y TPEUUXH, a B PE3YJIbTATE U €€ OMBUICHUS MO JeH-
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CTBHEM XJIOpcozepKamux ymoOpenuil. [loaTroMy XIopHCTIN Kanmmid
MOJ] TPEYMXY Ha JIETKOCYTJIIMHUCTBIX M CBSA3HOCYIECUAHBIX IMOYBAX,
MOJCTUIIAEMBIX MOPEHHBIMH CYTJIMHKAMHU, CJICAYeT BHOCHTH C OCEHH.
3a OCEeHHWU M BECEHHWI MEPUOJ XJIOp M3 yIO0OpEHHI MPaKTHYECKU
MOJTHOCTHIO BBIMBIBACTCSL.

Ha nerkux mouBax XJIOPUCTBIM Kaluil HE PEKOMEHAYETCS BHO-
CHUTb C OCEHH, TaK KaK IMOTEPH KaJlus U3 yJ00pEHHI COCTaBIISIIOT 25—
33 xr/ra. [loaTOMy Ha mecyaHBIX M PHIXJIOCYIECYAHBIX MOYBAX XJIO-
PHUCTBIN KM IIOJ TPEYUXY BHOCUTCS BECHOM I10J] pAHHEBECEHHIOK
KyJbTHBAIIHIO.

Jiisi OCHOBHOTO BHECEHHSI MOYKHO HCIIOJIb30BaTh KOMILJICKCHBIC
XJIOPCOJIEPIKAIINE YIOOPEHUS JJIs TPCUUXH:

— JUIs TIOYB CO CPEIHUM M TOBBIIICHHBIM COJIEP’KaHHEM TO/I-
BIXKHOTO (ocopa u kanus B mouBax mMapku N : P : K = 16-12-20;
15-11-19; 14-10-17, comepxat N — 14-16%, P,0s — 10-12%, K,0 —
17-20%, MgO — no 4%, B — 0,17-0,18%, Zn — no 0,2%, Cu — no
0,2%, Fe — 0,02% u peryasaTopsl pocta pactenuii (DeHomenas,
OnuH wm 'naporymar);

— Ul T0YB C HU3KUM COJIEpXKAHUEM IOJBIIKHBIX COCAMHEHUH
¢dochopa u xanus B mousax mapku N:P:K = 8-20-30, 9-18-28, 10—
19-25.

Otn ynoOpeHus pa3padboransl MHCTHTYTOM TOYBOBEICHUS M ar-
POXMMUH U IPOU3BOAATCS Ha «I OMETBCKOM XUMHUYECKOM 3aBOEY.

Kpome Toro, mis BHeceHHUS MOX MPEANOCEBHYIO KYJIbTHBALUIO
MOXHO HCII0JIb30BaTh OECXJIOPHBIE KOMIJIEKCHBIE yI0OPEHUS:

— 71 TIOYB C IOBBILIEHHBIM COZIEP)KAaHUEM IMOJBMKHBIX COCIU-
HeHHH (Gocdopa 1 CPEeIHUM U HOBBIIEHHBIM COIEPKAHUEM Kajus B
mouBax, mapku N:P:K = 13:7-9:15-17;

— Ui TIOYB C HU3KUM COJIEPXKAHHEM IMOJBIIKHBIX COCAMHEHHUN
¢dochopa U cpemHUM U IOBBILIEHHBIM COAEPXKAHHEM IOJBIXKHOIO
Kanmus B mouBax, Mmapku N:P:K=8-19-16, 10-16-17.

Otu ynobpenus Beimyckaer OOO «['punTyp». B coctaBe Bcex
MEPEYUCIICHHBIX YIOOPEHUH BXOAAT MUKPORJIEMEHTHI U PETYISTOPHI
pocta pacrtenuii, ykazanHsle B Mapke N:P:K = 16-12-20.

Jl03bl KOMIUIEKCHBIX yIOOpEHHH IMOx Tpeunxy Ha JEepHOBO-
MOJ30JIMCTBIX CYIJIMHUCTBIX U CYIIECUaHBIX [10YBaX IPEICTaBIICHBI B
tabimue 10.5.2.
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Tabmuua 10.5.2 — J103b1 KOMIUIEKCHBIX YAOOPEHUH O IPEUuxy,

KT ¢.B./Ta
Conepixa- ITnarupyemeril ypoxkaii (3epHO), 1/Ta
Kommekcusie | mue P,Osu | 10,0-15,0115,1-20,0] 20,1-25,025,1-30,0
ymoOpeHus K0, mr/kr J103b1 ynoOpeHutid, Kkr/ra
noussl | 35-45* | 45-55* | 55-60* | 65-70*
N16P12K20 C MO- P205 ot 150
Anfuuipyiom- 110 250 | 955 g0 | 280345 | 345375 | 410-440
mu podaskamu  |K,O or 141
1o 300
N15P11K19 C MO- P205 or 150
Aufuuipyio- 110 250 © | 535 300 | 300-370 | 370-400 | 430-470
mu gobaskamu  |K,0O or 141
710 300
N14P10K17 C MO- P205 or 150
Aunfuuipyiom- 110 250 | 50 350 | 390395 | 395430 | 460-500
mu gobaskamu  |K,0O or 141
o 300
N13P7_9K15_17 C P205 ot 150
Mouduipyro- 10 250 270-350 | 350-420 | 420-460 | 500-540
muMu  1o6aska-|K,O or 141
MU 1o 300

* Jlosa Oelicmgyrowjezo ewecmea azoma 8 KOMNHIEKCHOM yO0oOpeHuu, no
KOmMopot paccuumuléaemcst (huzudeckuil gec yooopenus na 1 eexmap.

Ha mousax [ u Il rpynm oGecieaeHHOCTH OOpOM, MapraHIeM U
IIMHKOM TpeYrxa HYXIAeTcs B OOPHBIX, MapraHIEBbIX M IMHKOBBIX
ynobpenusx. MUKpoy100peHus! BHOCATCS B HEKOPHEBYIO TIOIKOPMKY
1o Hadana (assl Oyrorm3anuu B 103e B — 50 r/ra (250 r/ra 6opHOit
kucnotel), Mn — 50 r/ra (200 r cynbdara mapranma) u Zn — 50 1/ra
(200 r/ra cynpdarta mmHKa). B KadecTBe MHKpOYHOOpPEHHI MOXKHO
WCIIONB30BaTh XeNaTHbIe GOopMBI DKOIUCT, A00 U JIp.

10.6. JIen-goaryHen
B Hacrosmee Bpems neH 3aHnMaer 1,6% B CTpyKType MamrHu

pecityOinKku, 9To coctapisierT 74 Toic.ra. JIeH-IoAryHel OTHOCUTCS K
KyJIbTYpaM, TpeOOBaTEIbHBIM YPOBHIO MJIOAOPOIUS MOYB U YCIOBU-
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SIM MUHEPAJIBLHOTO MUTAHUS U OCOOCHHO COCTOSHUIO TIOYBCHHON KH-
ciotHOCTH. [103TOMY B TEXHOJIOrMM BO3JICNBIBAHUS TOH KYJIBTYPHI
B2)KHOE 3HAYCHUC MMEIOT MOJ00p MOYB U cOATaHCUPOBAHHOE TIPHU-
MEHEHUE MUHEPAILHBIX MAaKPO- U MHKPOY100p CHHH.

[TouBenHsie M TOromHbBIC ycinoBus PecryOonmuku bemapych mo-
3BOJISIIOT MONy4YaTh YpOKaiHOCTh JIbHOBONOKHA 10-12 1/ra u Gonee
xoporiero kadectBa. [jis (opMUPOBaHHUS BBICOKHX YPOXKAacB JIbHA-
JONTYHIIA TPEOYIOTCSA XOPOIIO OKYJIBTYpEHHBIC MOYBHI, 00JIajat0-
IKME JOCTATOYHOM BIIArOEMKOCTHIO M BOAOIPOHHUIIAEMOCTHIO.

IIpoBeneHHbIE UCCIENOBAHUS U HEPEIOBOM OIBIT XO3SICTB MO-
Ka3bIBAKOT, YTO OAHUM H3 OCHOBHBIX q)aKTOpOB MMOJTYy4YCHUS BBICOKUX
YpOKacB JIbHA ABJIACTCA THIaTeJ]LHLIfI YUE€T NMOYBEHHBIX yc.]'[OBHfI, 3a
CYET KOTOPOTro MOXKHO moiydath He MeHee 50% ypoxas. OCHOBHBI-
MU KPpUTEPHUAMHU OIPCACICHNA CTCIICHU IMPUTOAHOCTH IIOYB JJId BO3-
JACIIbIBAHHWS JIbHA SABJISTFOTCS I‘paHy.]'IOMeTpI/IT-IeCKI/II\/II COCTaB II0OYB, ITIOJI-
CTHUJIarOUIUEC MMOPOabl, CTCIICHb YBJIAXKHCHUS, CTCIICHb 9PpOAUPOBAHH O-
CTH, KUCJIIOTHOCTH TOYB, coaepxkaHue Gocdopa, kamus u rymyca. Ha
OCHOBAaHUWHU BBIIIOJIHCHHBIX B I/IHCTI/ITYTG IMOYBOBCACHHUA U aIr pPOXUMUHU
paboT MO BBISBICHUIO MPUTOJHOCTH TOYB TON 3Ty KYJIBTYPY BCE
TTOYBEHHBIC PA3HOBHIHOCTH OOBEAMHSCTCS B 4 TPYNIBL: HamOoiee
MIPUTOIHBIE, TPUTOAHBIE, MAJIOIPUTOJHBIC U HEITPUTOIHBIE.

B mepByto rpymmy mous, Hauboee MPUTOAHBIX JJIs BHIpaIIUBa-
HUS JIbHA, BKITFOYEHBI JePHOBO-TIO30JIMCTHIE, IEPHOBO-TIO/I30IMCTHIE
BPEMEHHO M30BITOYHO YBIIQ)KHEHHBIE CpEIHE- U JETKOCYTIINHUCTHIE,
a TaKKe CBSA3HOCYIIECUAHBIE TIOYBBI, TTOJICTHIAEMBIE CYTITHHKOM.

B rpynmy npurogHslXx mox JIeH TIOYB BONUIM JEPHOBO-
MTO/I30JIMCTHIE AaBTOMOP(HBIE U AEPHOBO-TIOI30JINCTHIE BPEMEHHO M3-
OBITOYHO YBIIQ)KHEHHBIE CBS3HOCYIIECUAHBIE MOYBHI, MOJCTHIIAEMbIC
MECKaMH W PBIXJIOCYIIECUaHbIe, MMOACTHIIAEMbIE CYTIIMHKOM. B 3Ty
TPYIITYy OTHECEHBI TAK)KE OCYIIIEHHEIE TTIeeBaThIe CYTIIMHUCTHIE U CY-
TeCYaHbIe TTOYBHI, TOJICTHIIAEMbIE CYTIIMHKOM.

['pymimy ManmonpuromHeIx Uisl BEIpAIIMBAaHUS JIbHA TTOYB COCTaB-
JISIOT  JIEPHOBO-TIO/I30JIMCTRIE ¥ JEPHOBO-TIOA3OIUCTHIE BPEMEHHO
M30BITOYHO YBIIAXXHEHHBIE DPBIXJIOCYIIECYaHbIE TOYBBI, IOJCTHIIAE-
MbIe TeCKaMU W CBSI3HOIIECYAHBIE, IOJCTHIIAEMbIe CYTIIMHKOM, a
TaK)Ke OCYIIEHHBIE TJIEeBATHIE TIOYBBI TOI'O K€ I'PaHyIOMETPHYECKO-
ro cocrtaBa. B 3Ty rpymimy BXOIST Takke TIIMHHUCTHIE W TSKEIOCYT-
JIUHUCTHIE MTOYBHI.
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['pynny HempUrOAHBIX AJIsI BHIpAIIMBaHUA JIbHA TTOYB COCTABIIS-
10T JICPHOBO-TIOA30JIMCTBIE U JCPHOBO-TIOA30JIMCTHIE BPEMEHHO H3-
OBITOYHO YBJIaXHEHHBIE TIOYBBI, COPMHUPOBABIIHNECS HA CBI3HBIX H
PBIXJIBIX TTECKaX, a TaKKC OCYIICHHBLIC I'ICECBATLIC IMMECUAaHbIC. B Ty
TpYIIy OTHECEHBI TaKXkKe ACPHOBO-KapOOHATHBIE, IEPHOBBIE 320010~
YeHHBIC B TOP(IHO-00TOTHBIE TTOYBHI.

OnTuManbHbIi MOKa3aTeslb KUCJIOTHOCTH /JI BO3/1e/IbIBA-
HHSl JbHA cocTaBJseT 5,6-5,8 enunun pH, nonmyctumerii maTEpBa
KHUCIIOTHOCTH — OT 5,1 1o 6,2 emunun pH. CoaeprkaHue mMOABUKHBIX
¢dochopa u kamus B mouBe AODKHO ObITh HEe MeHee 150-180 wr/kr,
rymyca — He Menee 1,8-2,0%.

OOmiee KoMMYECTBO HaMOoOJee MPUTOMHBIX U TPUTOTHBIX TMOYB
o pecyonnke cocraiser 1646 toic. ra, wim 36,0%. OnHako JeH
HE MOXET BO3CJIBIBATHECA Ha BCEX MPUTOAHBLIX ITOYBaX, HCO6XOJII/IMO
coOIoaTh YepeaoBaHue KyJIbTYp B CEBOOOOPOTAxX, a TaKXKe JIOMyC-
TUMBIE CPOKH BO3BpaTa MX Ha MpPEKHEE MoJie M0 (PUTOCAHUTAPHBIM
ycnoBusiM. JIeH MOXKET BO3/IENBIBATHCSI HA OJJHOM M TOM K€ IOJIe de-
pes 4-5 ner.

Bcero ¢ yaeToM mepedrcieHHBIX BEIIIE TPeOOBAHMI IO peciTy0-
ke uMeercs 329,2 Teic. Ta HanboIee MPUTOTHBIX U MIPUTOTHBIX JIJIS
BBIPAIMBAHYS JIbHA TIOYB, YTO B HACTOSIIEE BpeMs HE TUMUTHPYET
pa3MelieHre MoCeBOB JbHA M HE MOXET OBITh OrpaHUYHBAIONINM
YpOXKaifHOCTD (DAKTOPOM.

OpmHaKo TIOCKOJIBKY B Psifie pafOHOB MO JIEH BBIAETSIOTCS 3eMITH
10 OCTaTOYHOMY MPUHIUMY (KaK MPaBHUIIO, 3TO AJEKO He TyUIIne 10
TPaHyJIOMETPHYECKOMY COCTaBY, KHCIOTHOCTH, KYJIbTYpPTEXHHYE-
CKOMY COCTOSIHHIO), TO 3TOT (PaKTOp CYIIECTBEHHO OTPAHHYHUBAET
BO3MOXKHOCTH BCEX TTOCIIEIYIONINX TEXHOJIOTHYECKHX mprueMoB. Ko-
JUYECTBO MPUTOIAHBIX JJISI BBIPAIMBAHUS JIbHA TOYB 110 aJMHHHCT-
paTHUBHBIM palioHaM mpuBereHo B Tabmure 10.6.1.

Oco0enHoctu nutanus. B cury cBomx OMOJIOrMYECKHX OCO-
OeHHOCTEl: Heray0oKoe PacIoioKeHNE OCHOBHOM MacChl KOPHEBOU
CHCTEMBI, cllabas ee yCBamBaloIiasi ClIOCOOHOCTh, a TAKXKe KOPOTKUH
BereranoHHbIN niepuoy (70-80 mHel) — JeH MpencTaBisieT MOBBI-
IIEHHBIE TPEOOBAHMS K IIOJOPOINIO TIOYBHL.

OpHuM 13 BakHEHIUX (PaKTOPOB, 0OECIIEUUBAIONINM BBICOKYIO
YpO)KaifHOCTh W Ka4eCTBO BOIIOKHA, SIBIIIETCA COalaHCHPOBAHHOE
MUHEpaIbHOE MUTAHUE PACTEHUH MaKpO- U MUKPO3JIEMEHTaMH.
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Tabmuua 10.6.1 — [Ipurognocts nmouB Pecniy6nuku benapychb ams
BO3/IENIBIBAHMS JIbHA

[oma s MPUTOIHBIX BosMoskHast oceBHast

Obmactu [I0YB ILIOIIAIb
ra % ra %
Bpecrckas 66178 9,5 13236 1,8
Burebckas 316894 45,6 63379 9,1
T'omenbckas 75103 11,2 15021 2,2
I'ponHeHcKas 323559 47,8 64712 9,6
Munckas 498236 44,8 99647 8,9
Morunesckas 366101 52,5 73220 10,5
Pecmybmmica 1646007 36,0 329215 7.2
benapych

Beinoc ¢ 1 TorHO# BostokHa — a30T — 60, dhochop — 24, xaamii —
65 xr n.B. OnTUMalbHOE COOTHOIIEHUE MEXILy a30ToM, (hochopoM U
kamem — 1:2-3:4-7.

Azom. Jlen He TpeOyer OONBIIMX 103 a30Ta, IMOATOMY OYEHBb
YyBCTBUTEJIEH K HEPAaBHOMEPHOCTH BHECEHHS A30THBIX yIOOpEHHH.
Ilon Hero HUKOrAa He PEKOMEH0BAJIOCh BHOCUThH IIPOCThbIE (POPMBI
TBEPABIX Aa30THBIX YAOOpEHHMH. A30T OKa3bIBaeT CYIIECTBEHHOE
BIIMSIHUE Ha YPOXKaWHOCTh U Ka4ecTBO JIbHOBOJIOKHA. [Ipu ero Hemoc-
TaTKe JIeH (pOopMUpPYyET KOPOTKOE BOJIOKHO U B KOHEYHOM HTOI'€ JAeT
HU3KUHA ypoxail. Ilpu ero n30bITKe — MyYKH BOJOKOH PHIXJIBIE, CO-
JepkaT OOJBLION NMPOLEHT APEBECHHBI, KAYECTBO BOJIOKHA HM3KOE,
BBICOKA MOPa)KaeMOCTh OOJIE3HSMH U CKIOHHOCTH K IIOJIETaHHUIO, 3a-
JIep)KKa CO3PEBaHMs CEMSH M CHMJKCHHE MX ITOCEBHBIX KadecTB. [[o
(ha3pl OyTOHHM3AIMH JIEH MaJIo IIOTJIOMIAeT a30Ta, MAKCUMYM IIOTpPe0-
nenus (90% or ero MakCMMajbHOTO COAEp)KaHWs) MOTpedisiercs B
niepuox uBererust (puc.10.6). CaMplii KpUTHIECKUH TIEPHUOI B TTUTA-
HUU a30TOM — OT (pa3bl «eTTOYKN» 10 OyTOHU3AIIH.

Docgop. Kputndeckuit mepuosr — oT BCXOAOB 110 5-6 map JUCTh-
eB, HemocTaTok (pocdopa HUUEM MOTOM HE HMCIpPaBHTh. Vckirouu-
TENbHO OOJNBIIIOE 3HAUEHUE UMeeT ynoopenue hochopom 1o mocesa.
HenocraTok ero pe3ko CHUXaeT ypo>KaliHOCTb U COJIOMKH U CEMSH.
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Pucynok 10.6 — [luHamuiKa TOTJIONIEHHUS] MHUTATENBHBIX 3JIEMEHTOB
JEHOM-IONTYHIIOM (TI0 maHHEIM A.A. bparnna)

Kanui. B ¢opmupoBaHNM BBICOKOKaYECTBEHHOTO BOJIOKHA OC-
HOBHAasl POJIb MPUHAUISKUT KaJIu0. MakcuMyM TOriIonieHus B (aze
OyToHM3anMM — LBETEHws, Koraa 3a 15 mueit mornomaercs 40% Bce-
ro xanus. B crebnax mpHaA TpexHeaenpbHOro Bo3pacra — a0 7,5% ka-
nus Ha cyxoe BemecTBo. B BomokHe — 17% xamwms, B koctpe — 7%.
HenocTarok kanwst MpUBOIUT K YMEHBIICHHIO YMCIIA 3JIEMEHTAPHBIX
BOJIOKOH M PE3KOMY CHIDKEHHIO ypoxkaiiHocTu. Kanuii yBenuuuBaer
YHCIIO M JUTMHY 3JIEMEHTApHBIX BOJOKOH, 00pa3yeT IUIOTHBIE JIyOsi-
Hble Iy9KH W B 3TOM IUIaHE YCTpaHSET BpemHOe JIeHCTBHE a30Ta,
YBEITMYNBAET KOJMYECTBO BOCKOOOPA3HBIX BEIIECTB B Ty0e, KOTOphIE
MPUIAI0T THOKOCTH M KPEMOCTh BOJIOKHA U, CIEI0BATEIHHO, €r0 HO-
mep. Ilpn 3ToOM CHMKaeTcsl comep)KaHWe JINTHUHA, KOTOPHIHA, Ha000-
POT, YXYIIIAeT 3TH TOKa3aTeNH.

bop u yunx sBnstoTcst Hanbonee 3 (HEKTUBHBIMA MUKPOIJIEMEH-
TaMd U JTbHA-IONTYHIIAa. HeoOXomuMoCTh 3THX MHKPO3JIEMEHTOB
JUTS JThHA OOYCIIOBIIEHA TeM, YTO OHU aKTHBHO y4acTBYIOT B (hH3HO-
JIOTUYECKUX W OMOXMMUYECKUX IPOIECCaxX W 3HAYMTENHHO CHIKAIOT
MOpaXeHre PaCTEHHNH KaJIbIIMEBBIM XJIOpOo30M. bop Hamboee CHIIbHO
3aTparvBaeT Mmpolecchl oOMeHa BEIIECTB B PACTEHHSIX JIbHA, U €ro
HEIOCTATOK BEJET K OTMHPAHHUIO TOYEK POCTa W THOENH pacTeHHit
Cpasy XKe T0oCie pa3BepThIBAHUS CEMSIONEH U HAIWYAN OIHOM -IBYX
map JHUCTheB. Xopomas 00ecleueHHOCTb PACTEHHH KalbLHeM |
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¢dochopam ycuimBaer MposBIeHHE OOPHOM M IMHKOBOM HeIOCTa-
TOYHOCTH. YTOOBI yMEHBIIUTh HEM30EKHOE YXYALICHHE KadecTBa
BOJIOKHA, HEOOXOMMO MPEAYCMOTPETh HEKOPHEBBIE MOIKOPMKH T10-
CCBOB JIbHa YKa3aHHBIMU MUKPO3JICMCHTAMMU.

Cucrema yao0peHusi JbHA-ONTYHIIA — TPEXWICHHAs, BKIIIO-
Yarolias OCHOBHOE (JIOMOCEBHOE) BHECEHHE YIOOPEHUU IMPHUIIOCEB-
Hoe (ochop) ¥ MOAKOPMKY (MUKPOIJIEMEHTHI).

Oprannveckue ynoOpeHusl HeMmOCPEICTBEHHO MO JICH HE BHO-
CST, a TIPUMEHSIOT TOJ| MpenIecTBeHHUKH (3a 3-4 roma 10 moceBa
JIbHA), YTOOBI HE JIOMYCTUTh HEPABHOMEPHOCTHU €T0 CO3PEBAHHUS.

Jlen TpeOyeT MOBBIICHHBIX 103 KAIMHHBIX YA0OpeHui, ocoOeH-
HO BaXKHBI BBICOKHE JIO3bI Kallis Ha TIOYBAxX C MOBBIIIEHHOW pH (0Ko0-
7o 6,0). Ha takux mouBax KasbIiuil, COAep KaIlUiicsl B TOYBE, Mpe-
MSATCTBYET TMOCTYIUIEHUIO KaJHs, BCJIEJCTBUE YEro pa3BHBACTCS
KajablMeBbId XJIopo3. Kak moka3piBaer aHalin3 pacTeHUM, MOpakeH-
HBIX KaJIbIIMECBBIM XJIOPO30M, B HUX BCEraa O4Y€Hb HHU3KOC COJACpIKa-
Hue kanus. [loaTomy Ha mouBax ¢ pH Goree 5,8 u pu Bo3menbIBa-
HHUU JIbHA I10 IIJIACTy TpaB HeO6XO]II/IMO npeaAyCMOTPETh MOBBIIICHUE
10361 kanust Ha 40-60%. Ilpu coaepsxanuu B mouse Gpochopa u Kaius
Ha ypoBHe 200 MI/KI' ONTHMAaJIbHON J1030i MHHEPAIbHBIX YI00pEHHI
JUTST TbHA-T0ATYHIIA SIBITETCS N2g-30PaoK120.

Jlyumas ¢popma ynoOpeHuii — KOMIUIGKCHBIE Mapok 5-16-35 ms
mouB ¢ coaepxkanueM Qocopa 6omee 200 mr/kr, u mapka 6-21-32 —
IUTA TI0OYB ¢ conepkanueM ¢ochopa menee 200 mr/kr. It yaoope-
HUS BBITYCKAIOTCSI C MUKPOIJIEMEHTaMU — OOpOM | IIMHKOM. Harpu-
Mep, Ha TI0YBax C ONTHMAJBHBIM cojepkaHueM (Gocdopa U Kauus B
MOYBE C BHECEHHEM KOMIUIEKCHOTO yaoOpenws Mapku 6:21:32 B 10~
3e 400-450 Kr/ra, BHOCUTCS CIIEIyIOIIee KOINYECTBO AIEMEHTOB
MUHepaTbHOTO MUTAHUA — N2g27Ps4.95K128.144B0 70821 1.12 KI. ['M1aB-
HOE TPEHMYINECTBO TPH BHECEHWH KOMIUICKCHBIX MHHEPAbHBIX
yIoOpeHHui ToJ JICH-IONTYHEI[ — 3TO PAaBHOMEPHOE paclpe/eicHre
10 TIOBEPXHOCTH TOJIS 103 a30Ta, docopa, Kamust © MUKPOIIIEMEH-
TOB, 4TOOBI BBIPACTHTH BBIPOBHEHHBIM HEMOJNEraromuil credaecTon
npHa. KoMIuiekcHbie yaoOpeHus: Heo0X0AUMO BHOCHTD IMOJ| KYJIbTH-
Banuio Ha Tyonny 10-12 cm.

IIpu OTCYTCTBUU B XO3SICTBAX KOMIUIEKCHBIX (OPM YI00peHUI
MOXHO MPHUMEHSITH MPOCcThie HOpMbI — aMMO(OC U XJIOPUCTHIH Ka-
nuii. [lpy BHECEHHMH onmTHMaNbHBIX 1103 Gochopa ¢ ammodocoMm 0y-
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JIeT BHECEHO M HeoO0XoauMmoe KonudecTBo azora — 1o 20 kr/ra. [lpu
BO3/ICNBIBAHUN JIbHA Ha JIETKUX MO TPAaHYJIOMETPUYECKOMY COCTaBY
MoYBax, a TaKkke MpU BHeceHUH ¢ocdopa B go3ax meHee 60 kr/ra a.B.
pexomenyercs BHecenne KAC moa KynbTHBAIMIO B 03¢ HE Oonee
20 xr/ra a3ota. [TogkopMKa a30THBIMU yIOOPEHUSMU TIOCEBOB JIbHA B
MEpUO/] BEreTalli HE PEKOMEHyeTCsl.

B 3aBHCHMMOCTH OT CTENEHU KHCJIOTHOCTHU MOYB PEKOMEHAYIOTCA
TpH BapHaHTa CHCTEMbI YIOOpEHHUs JIbHA-JONTYHIIA, KOTOphle obec-
MEYUBAIOT MaKCUMallbHOE CHIDKEHHE TOPaKAaeMOCTH PACTEHHMA
KaJIbIMEBBIM XJIOPO30M.

1. lIpu noka3zarene kucjaoTnoctu pH 5,5-5,6 pexomenyercs
MpPUMEHEHNE MUHEPAIBHBIX YI0OpEeHUI B pacuyeTHBIX J03aX J0 Ioce-
Ba. Jlyumas ¢opma ynoOpeHuit — KOMITJIEKCHOE yI100peHue MapKu 5-
16-35 unm 6-21-32, BeimyckaeMble Ha ['OMEIbCKOM XMMHUYECKOM 3a-
BoJle ¢ JobaBkamMu Oopa  IMHKA. Hanndnme MHUKpPORIIEMEHTOB B CO-
CTaBe 3TUX yA0OpeHui obecreunBaeT MOTPEOHOCTh B HUX Ha paHHUX
CTaJUsIX Pa3BUTHSI PACTEHUH, OJJHAKO B (haze BCXOJIbI-HAYANO (ha3bl
«emoukay (10 BBICOTHI pacTeHUM 4-5 CM) MTOCEBHI JIbHA HEOOXOIUMO
MMOJKOPMHUTH OOPOM M LIMHKOM B 703aX Bi100-200ZN200-300 T/Ta B hopmax
OOpHO# KHCJIOTHI M CynbdaTa IMHKa, WK AD00 OOp U XenaTHOH
dopmbl Ano0 IIMHK B 0aKOBOH CMECH C HMHCEKTHIMIOM IPOTHB
TBHIHOM OMomKU. MaKkcUMalIbHYIO 103y OOpHBIX M IIMHKOBBIX y100-
peHmii pekoMeHayeTcsl BHOCUTH Ha mouBax | u Il rpynm obecnieueH-
HOCTH OOpOM M IIMHKOM, & TaKKe MPH 3aCYIUIMBBIX YCIOBHIX BeTe-
TAIIOHHOTO MEPUO/IA.

Hannure B ymoOpeHUSX MHUKPOdIEMEHTOB CHUYXACT OTpUIla-
TENbHOE JICHCTBHE KAJIBIUS TP BO3JICNIBIBAHNY JIbHA Ha mouBax ¢ pH
0K0JI0 6,0 ¥ MOBBIIAET YCTOMYMBOCTh PACTEHUU K «KAJbLHUEBOMY
x5opo3y». [1oaToMy puMeHeHre OOPHBIX U IIMHKOBBIX MHKPOY00-
PEHUH JOIKHO OBITh 00S3aTENLHBIM YCIOBUEM B TEXHOJIOTHUU BO3JIC-
JIBIBAHUS JIbHA-TONTYHIIA.

2. IIpn xkucaornocru mous ¢ pH 5,7-5,9 cucrema nmpumeneHus
yIOOpEHHH OTIUYACTCS TEM, YTO JUUIsl CHUIKECHUSI TIOCTYIJICHUS B Pac-
TEHUS TOBBINIECHHBIX KOIUYECTB KAJIBI[US PEKOMEHIYEeTCS YBEIUIUTh
J03bI KaMiHBIX ynoopernit no 150-180 kr/ra a.B. Ilpu sToM B (pasze
BCXOIbI-HAa4amo ¢a3bl «ernodkay (0 BBICOTHI pacTeHui 4-5 cM) 00s-
3aTeNIbHO MPOBOJMTCS HEKOPHEBAs MOJKOPMKA YKa3aHHBIMU BBIIIE
MHUKPOYI0OpEHHUAMHU.
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3. IIpu Bo3meabIBaHNHU JibHA HA mouBax ¢ pH 6,0-6,2 mo3sr
KaJMHHBIX y1oOpeHnit Heooxoaumo yBennuuts a0 180-210 kr/ra a.B.
U TIPOBECTH /IBE HEKOPHEBBIE MMOJAKOPMKH MUKPOYI0OpeHusIMU: 1-51 —
B (haze Bcxombl-Hadano (aspl «emodka» (IO BBICOTHI pacTeHUil 4-5
CM) U 2- — MOBTOpHO 4epe3 7-10 mHei mocie mnepBod B hopmax u
J103ax, YKa3aHHbIX B Tabmure 10.6.3.

Jo3b1 hocdopa M KaJus pacCUYUTHIBAIOT B 3aBUCUMOCTH OT CO-
JepKaHusl MX B T0YBE M BEIUYMHBI TUTAHUPYEMOH YPOXKaHOCTH

(tab. 10.6.2).

Tabnuna 10.6.2 — JIo3b1 MUHEpanbHBIX yI00peHUH 10/ JIEH Ha Jep-
HOBO-TTOJI30JIUCTHIX CYTITMHUCTBIX M CyIIeCUaHbIX HA MOPEHE TIOYBax

Yaoope- | Conepxa- [Tnanupyemsblii yposkaii (BOJIOKHO), 1/Ta
i, krfra | e PoOs |- g9 | 991 | 1143 | 1315 | 15-20
JI.B. K,0, Mr/kr
A30THBIE 25-30 | 30-35 | 30-35 30-35 | 30-35
menee 100 - - - - -
Dociop- 101-150 | 80-90 - - - -
Hbte 151-200 | 70-80 | 80-90 - - -
201-300 | 50-60 | 60-70 | 80-90 | 90-100 |100-110
301-400 15-20 | 15-20 | 20-30 40-50 | 50-60
menee 80 - - - - -
81-140 |110-120 - - - -
Kanuitaere 141-200 | 90-110 |110-130 - - -
201-300 | 70-90 | 90-110 |110-130 |140-160 | 160-180
301-400 | 30-40 | 40-50 | 40-50 60-70 | 70-80

WNucTuTyTOM mMOuYBOBeneHHS W arpoxumuu coBmecTHO ¢ OAO
«["oMenbCcKuil XMMIYECKHI 3aBOJ pa3pabOTaHbl MapKh KOMILIEKC-
HBIX a30THO-(POCHOpHO-KATMHHBIX yI0OpeHnH, comepiKaiiue HeoO-
XOIUMBIE€ MaKpO- ¥ MUKPO3JIEMEHTHI (00p, LINHK, JKEeNIe30, U, U He-
00XOOMMOCTH PETYJATOPEl pOCTa PACTEHUH), B TOM YHUCIE: Mapka
NPK - 6:21:32 ¢ B, Zn, Fe npenHa3zHaveHa JJsl TIOYB C HU3KUM CO-
nepxanueMm ¢dochopa; NPK - 5:16:35 ¢ B, Zn, Fe — mis mouB co
CPEIHUM U MOBBILICHHBIM cojliepkannueM ¢ochopa U HU3KUM COAep-
kanueM kanusa, NPK - 7:15:29 ¢ B, Zn, Fe — n1g 1o4ys ¢ BBICOKUM
cogepxkanueM ¢ocdopa U Kanus. YA00peHUs] PEKOMEHIYIOTCS UIs
BHECEHUS B OCHOBHYIO 3aIIpaBKy MOYBHI.
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J103bI KOMITJIEKCHBIX yIOOpEeHUH Ha 1epHOBO-MTOI30JUCTHIX MOY-
Bax IOJ JIEH-IOATYHEL pACCUUTHIBAIOTCS TI0 a30TY B 3aBUCHMOCTH OT
YPOBHSI IJIAHUPYEMOW YpOXXAalHOCTH W COAEp)KaHHs B TOYBE MOJ-
BIDKHBIX coelMHEeHHH ¢ochopa u kanus. IIpu OTCYyTCTBHH KOM-
TUIEKCHBIX yIOOpEHH MPUMEHSIOTCS aMMO(GoC WM aMMOHU3UPO-
BaHHBII cynepdocdaT u XJopucTeiii kanuii. [Ipocteie Gopmbl doc-
¢dopa u Kamus Ha CBS3HBIX MMOYBaX MOXKHO BHOCHTH C OCEHH TIO 3510-
JIEBOM BCHAIlIKe MOJ KyJIbTHBAIMIO, HA JITKUX TOYBaX KalWHHBbIE
ya00peHHsT M3-3a OMACHOCTH BBIMBIBAaHHMS — TOJBKO BecHOH. Kowm-
TUIEKCHBIE YIOOpEHHS BHOCAT BECHOW O] MIPEANIOCEBHYIO KYIbTHBA-
IO,

TexHomornueckasi cxemMa NpPUMEHEHHsI MUHEPAIBHBIX yI00pe-
HUH TIpY BBIPANIMBAHUH JIbHA-JOJITYHIA TIPEACTaBicHA B TaliHIie
10.6.4.

Tabnuna 10.6.4 — TexHonmOrM4eckas cxemMa MPUMEHEHHs] MUHEPAIlb-
HBIX yIOOpEHHH TPHU BBIPAIIMBAHUY JIbHA-NONTYHNA (YPOXKaWHOCTD
JbHOBOMIOKHA 10-12 11/ra)

I[O%IH}P’III;IO@E" ®opMel ynoOpenuii Cpoxy IpuMeHeHus!
1 2 3
pH -5,5-5,6

KOMILIEKCHOE yI00peHHe
Mapku 5-16-35 wim 6-21-
32 wim ammodoc 1 XJo-
PHUCTBIN Kaui

N20-30P60-90K90-120 J10 I10CEBa

HEKOpPHEBAs! IOJIKOPMKA:

Ano6-bop, B ¢aze Bcxompr-Hagano hazbr
Ano6-InHk «eTo4Kay (10 BBICOTHI pacTe-
B30.752N 4692 wm MukpoCtuM-bop, | Huit 4-5 cm) B 6akoBoii cMecH

MuxpoCtum-Lunk, bop C MHCEKTHUIIUJIOM IPOTHB
JIBHIHOM Orommku. Pacxon
pabouero pacropa 200 5i/ra

pH-57-59

KOMIUIEKCHOE yI00peHme
Mapku 5-16-35 wimn 6-21-
32 wim ammodoc u XJo-
PUCTBIN Kamui

N20-30P60-90K150-180 10 TIoceBa

215



IIponomxenue Tadmunbt 10.6.4

1 2 3
HEKOPHEBas MOJKOPMKA:
Ano6-bop, B daze BcxompI-Havamo hasbr
Ano6-1{uak «enoukay (10 BBICOTHI pacTe-
Bso.75ZN 46.92 wir MukpoCtuM-bop, | Huit 4-5 cMm) B 6akoBO# cMecH

MuxkpoCtut™-1{usk, Bop| ¢ MHCEKTHIIMIOM IPOTUB
JpHSHOM Onomiku. Pacxon
pabouero pactBopa 200 j/ra

pH - 6,0-6,2

KOMIUIEKCHOE y100peHne
Mmapku 5-16-35 wm 6-21-
32 unu amModoc U XJ1o-
PHUCTBIN Kanuit

N20-30P60-90K180-210 10 TIOCEBa

HEKOPHEBBIE MOJIKOPMKHU:
1-1 — B (ha3e BCXOABI-HAYAIIO

Ano6-bop, (asbl «eJI0UKay (70 BBICOTHI

Ano6-1{uak pacrenwuii 4-5 cMm) B GakoBOM

Ba30.75ZN 46.92 i MukpoCtum-bop, | cMecH ¢ HHCEKTHIIMIOM MPo-
MuxkpoCtum-Lunk, bop TUB JIBHSHON OJOIIKH.

2-s1 — uepe3 7-10 aHeit nocne
nepBoii. Pacxox pabouero
pactBopa 200 n/ra

10.7. CaxapHas cBeKkJia

OcoGennoctu nutanusa. CaxapHas CBeKJIa B PECIyOJIMKE BO3-
JIensiBaeTcsa Ha 1uiomanyd 90 Teic.ra, uro cocraenser 1,9% ot mio-
Iaad namHyd. PeHTaOenbHOCTh BO3MENBIBAHUS CaXapHOH CBEKJIBI B
MOCJIEAHNE TOIbI cocTaBiser 9-16%.

CaxapHas cBekja 00JIafaeT JJIUTEIbHBIM BEreTaIl[HOHHBIM Tie-
PHOIOM U CIOCOOHA HAKAIJIMBAThH OOJIBIIOE KOTMYECTBO MUTATEINb-
HBIX BemecTB. [103TOMy caxapHas CBEKJIA MPEABSABISICT BBICOKHE
TpeOOBaHUsI K YCIOBUSM Mpou3pacTanus. Haubornee mpuromHbIMU
JUTS €€ BO3JICIIBIBAHUS SIBIISIOTCS JCPHOBBIC, IEPHOBO-KapOOHATHBIC C
MOIIHBIM TIEPETHOWHBIM TOPU30HTOM, JIEPHOBO-TIOA30JIUCTHIC CYTIIU-
HUCTBIC, Pa3BUBAIOIIMECS HA JIETKUX U CPEIHUX CYIJIMHKAX, JEPHO-
BO-TIOJI30JIUCThIC CYIJIMHUCTBIC W CyIecuaHble, MOJCTHIAEMbIE MO-
PEHHBIMHU CYTJIMHKAMH TTOYBHI.
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OnrtuManbHble arpOXMMHUYECKUE TIOKA3aTeNi: PeaKius MOYBEH-
HOU cpenbl 6nm3kas k HeiTpansHOH (pH B KCI 6,0-6,8), conepxanue
rymyca He meHee 1,8%, momBmxkHOro docdopa M Kamus HE MEHeEe
150 mr/kr mouBsl, 0opa He MeHee 0,7 MI/KT.

CBekJsia MOTJIOMIACT TMUTATENbHBIC BEIIECTBA HA TMPOTSHKCHHH
BCEr0 BEreTalMOHHOro Iepuoaa. B HayanbHBIA MEpUO pOCTa OHA
MOTJIONIAET OTHOCUTENILHO HEOOJBIIOE KOIMYECTBO a3oTa, (hochopa
u kanusi. KopHeBa crctema B 3TO BpeMsi ele ¢1ado pa3BUTa, OJJHAKO
MOJIOABIC PACTECHUA OUCHb YYBCTBUTCIIbHBI K HEJOCTATKY JOCTYITHBIX
MUTATEeIBHBIX BEIIESCTB B MOYBE, 0cO0eHHO Gochopa. B nanbHelimem
noTpeOJIeHHe AJIEMEHTOB MHUTaHHUs PE3KO YCHUIIMBACTCS M JIOCTUTACT
MaKCHMyMa BO BpeMsi HHTEHCHBHOT'O JINCTOOOpA30BaHMs M B Havdalie
pocta KopHeruionoB. K koHIly Bereranuu caxapHoil cBexsibl 43%
aszora, 18% dochopa u 38% kanus Tepsiercs B pe3yabTaTe OTMHPA-
HUsA, ONMaACHUA JIUCTBEB U OTTOKA 3JICMCHTOB IIMUTAHUA B IIOYBY (pI/I-
cynok 10.7).

[—& - N —m— P205 K20 |

120 A

100 — —

80 .’/ ~ ~u

60

40

MaKcumManbHoOro

20 daza
pa3BHUTHS

0 T T T
nonb aBryct CEeHTAGPb OKTAGPb
6-8 map 10-12 map Hayajo ¢op- (dhopmupo-
JICTBEB  JIMCTBEB MUPOBaHHSA BaHUeE KOp-
KOPHEII010B HEIUIOA0B

MoTpe6neHune anemeHTOB nNuTaHus, % oT

Pucynok 10.7 — JIlnuHamuka mOTpeOIeHHs DIIEMEHTOB IHTAHUS Ca-
xapHO# cBeksoi, BapuaHT — 80 T/ra HaBo3a + NjxPgoKiso (o man-
HeiM M.C. Bpuiesa)

Caxapnas cBekja — KanuenoouBoe pacrenue. Ilpu ypoxaitHo-

ctu 60 T/ra caxapHas CBeKJIa BEIHOCUT U3 MOYBHI 110 414 Kr/ra xamus
(tabmuma 10.7.1). OHa XOpoIIO NEPEeHOCHT XJIOpCOoAepIKallee yao0-
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PEeHHUC U TTOJIOKUTCIBbHO OT3BIBACTCA Ha HanHfI, KOTOprﬁ CIIoco0cT-
BYCT OTTOKY YIJICBOJOB B KOPHCILIOABI.

Tabmuia 10.7.1 — CpeqHuil BBIHOC MTUTATEIBHBIX BEIIECTB CaXxapHOU
ceekioit (/1. maap, 2004)

Ypo- MakposJeMEeHTHI MuUKpo371eMEHTHI
Kait- | N | P,0s | K,O0 [MgO[CaO| S [Na| B | Mn | Cu | Zn
HOCTb,
T/ra
40 |163| 69 | 276 | 58 | 60 |24 (55| 116 | 120 | 95 | 93
50 [204| 87 | 345 | 72 | 75 |30]69| 145 | 149 | 120 | 117
60 [244| 102 | 414 | 86 | 90 |36[83| 174 | 180 | 144 | 140
70 |285] 120 | 483 | 101 | 105 |42 |97 | 203 | 209 | 163 | 163
It |40/ 16 | 65

Kr/ta r/ra

Ora KyJibTypa noTpe0IsieT TakKe MHOI'0 MUKpO3JieMeHTOB. Ho B
TIEpPBYIO OUepenb caxapHas CBEKJIa HyXXJaeTcs B Oope, ocoOeHHO Ha
MIPOU3BECTKOBAHHBIX MouBax. HemocTaTok Oopa BBI3BIBACT y caxap-
HOH CBEKJIBI THHWJIb CEpICUYKa, a TaKKEe CHIDKEHUE CaXapHCTOCTH H
ypOXast KOPHETUIOAOB.

Cucrema yno0OpeHHsi IOJ CaxapHYIO CBEKIy — OpraHOMHUHE-
panbHas BKITIOYAIONIAss OCHOBHOE BHECEHHWE OPTaHWYECKMX M MUHE-
pPaNbHBIX yIOOpEeHWH, MpUIoceBHOE — (POCHOPHBIX WIIM KOMILIEKC-
HbIX (NPK), a Tarxoke mogxopMKy a30THBIMHA U MUKPOYI00pEHUSMHU.

CaxapHasi cBeklla — KylbTypa, TpeOoBaTenbHas K ITOYBEHHBIM
ycrnoBusM. JlydmmMu 1711 €€ BO3JENBIBAHUS SIBISIOTCS JAEPHOBO-
KapOOHaTHBIE, JIEPHOBO-TIOA30IUCTHIE CYTJIIMHHUCTBIE M CyIleCYaHbIe
MIOYBHI, TIOACTHUIIAEMbIe MOPEHHBIMH cyrnuHKamu. Hambonee Gmaro-
MIPUATHAS PeaKiysl MOYBEHHOT'O0 PacTBOpa Ui CaXxapHOW CBEKIBI —
pH 6,5-7,5.

B nauane pocra caxapHasi CBEKJIa MOTJIOMAET OTHOCUTEIBEHO He-
0O0JIBIIIOE KOMMYECTBO a30Ta, pocopa 1 Kaius, OJHAKO B STOT MepH-
O]l OHa OYEeHb YYBCTBHUTENbHA K HeAOCTaTKy (octhopa. Buecenne 10-
20 kr/ra P,Os B psiiku TIpH TIOCEBE CO3JAeT ONArONpHUSTHBIN THIIe-
BOHM pexuM B nepBble 15-20 nHell mocie BcxonoB. B nepuoa MHTEH-
CHUBHOTO POCTa JINCTHEB CBEKJIA MOTPEOISIET MHOTO a30Ta W KaJHsl.
Jus popMupoBaHUS KOPHEIUIOAOB PACTEHUSIM TPEOyeTCs yMEpEHHOe
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a30THOE U ycuieHHOoe (ochopHOe U KanuiftHOe nmuTaHue. Makcu-
MaJIbHOe TOCTYIUICHHE JIEMEHTOB MUTAHKS B PACTCHHS CBEKJIbI OT-
Meuaercsl B MI0Jie-aBrycTe.

Caxapnas cBeKJIa OT3bIBUMBA Ha opraHuueckue yaoopenus. OHa
HUMEET MPOAOKUTENBHBIN MEPUO BEreTallul U XOPOLIO UCTIONB3YET
W3 HHUX TIMTaTelbHBIE BellecTBa. [l CBEKIIBI JIy4llle WCIONb30BaTh
MOJCTUIIOYHBIA HaBO3 WM TOP(O-HABO3HBIE KOMIIOCTHI BECCHHE-
JIETHeW 3aroTOBKHU Iocie 4-5 MEeCSYHOr0 XpaHEHUS B YIJIOTHEHHBIX
OypTax. BHOCHTB MX HY>KHO C OCEHH I0]1 350JIeBYIO BCIIAIIIKY B J103aX
ot 40 o 80 T/ra.

BaxxapiM ycnoBueM 3¢ ¢GEKTHBHOTO UCIONB30BAHHUS MHHEPaJb-
HBIX YyA0OpeHu# siBisiercs auddepeHIrpOBaHHOE WX BHECEHHE C
YYETOM TUIAHHUPYEMOTO YpO)XKasi U YPOBHS IMOYBEHHOTO TLIOAOPOIHS
(tabmn. 10.7.2).

Tab6muna 10.7.2 — J103b1 MUHEPaIbHBIX YIOOPSHHI* O CaxapHyIo
CBEKJIy Ha JIGPHOBO-TIO/I30IMCTHIX CYTJIMHUCTBIX U CYNIECUaHbIX Ha
MOpEHE MoYBax

Vn0Gpenns, (;ozéepriﬂge [InaHupyemasi ypoXkaiHOCTb, 1/Ta
KI/Ta /.B. ZDEF/KFZ 400-450 | 451-500 | 501-550 | 551-600
A30THBIE 110-120 | 120-130 | 130-140 | 140-150

menee 100 | 110-120 - - -
101-150 | 100-110 | 110-120 - -
dochopHbIe 151-200 80-90 90-100 | 100-110 | 110-120
201-300 50-55 55-60 60-70 70-80
301-400 20-25 25-30 30-35 35-40

menee 80 | 150-170 - - -
81-140 | 130-150 | 150-170 - -
Kanuiineie 141-200 | 100-120 | 120-140 | 140-150 | 170-180
201-300 | 90-100 | 100-110 | 110-120 | 140-150
301-400 40-45 45-50 50-60 60-90

* Ha pore BHeceHUs 60 T/Ta OpraHUIECKUX yaoOpeHuit

HawnGonee s dextnBHBIE N3 MUHEPATHHBIX yIOOpPEHUH — a30T-
Hble. Kaxxp1ii KuitorpaMM a30Ta CIioCOOCTBYET YBEITHUEHHUIO YpOXKas
KopHemiofoB Ha 50-60 kr. OmHAaKO C LENbI0 YIy4YllEHUs KayecTBa
KOPHEIUIOZIOB MaKCHUMaJIbHBIE 03Bl a30THBIX Y00pEHUN HE JOKHEI
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npesbimath 130-150 kr/ra. M30bITOuHOE a30THOE MUTAHUE TPUBOIUT
K HAaKOIICHHIO alib(a-aMUHHOTO a30Ta B KOPHEMJIOAAX U CHUKECHHIO
YHCTOTHI KJIETOYHOTO COKA, YTO B PE3YJIbTATe YMEHBIIAET BBIXOJ Ca-
xapa. [ToBbIlIeHHBIE O3Bl a30THBIX YAOOPEHUH PeKOMEHAyeTcsl BHO-
cutb apobno — 100-110 kr/ra n.B. B ocHOBHOe BHeceHue u 35-40
Kr/ra JI.B. B IOJKOPMKY.

®dochopHbie W KanuiiHBIE YJOOPEHHS BHOCAT MMOJ] MPEANOCEB-
HYIO KYJbTHUBAlIMIO, Ha CBA3HBLIX ITOYBAX BO3MOXHO OCCHHEC BHCECC-
Hue Qochopa ¥ Kanusd. B OCHOBHOE BHECEHHE MPUMEHSIOT BCE
HMEIOIINECS B PECIyOJIMKe BUJBI a30THBIX M (OCHOpHBIX ya00pe-
Huil. [Ipy 3TOM HCMONB30BaHHE aMMHMAYHOW CEIIUTPHI XapaKTepu3y-
eTcsi HauMEHbIIeH SKOHOMUYeCKOH 3¢ ¢ekTuBHOCTHIO. [TogkopMKy
a30TOM JUISI TIPEJOTBPAIIEHHs OXKOTa JINCTHEB 1eIeco00pa3Ho Mpo-
BOJIUTH TBEPABIMH (POPMaMH a30THBIX YIOOpCHHI.

CaxapHasi cBEKJIa OTHOCHTCS K KYJNbTypaM, YyBCTBUTEIBHBIM K
HenmocTaTky O0opa. IIpu HemocraTke Gopa pa3BUBaeTCs THUJIb cepiied-
Ka, CHIMD)KAETCsl CaxapuCTOCTh, CHIDKAaeTcsl ypoxkail. Jlydmum croco-
0OM BHECEHHSI MHUKPOYAOOPECHHH SIBIISETCS HEKOpPHEBAasl IMOAKOPMKA
OopHbIMU ynoOpeHusiMu. IIpy 5TOM BO BpeMms BereTally caxapHOH
CBEKJIBI IIPOBOAATCS IBE HEKOPHEBBIE 00paOOTKH MUKPO3JIEMEHTaMHU:
riepBast — B (pa3y CMBIKaHHSI JIUCTHEB B psIKe, BTopas — depe3 1-1,5
MecsIa Iociie mepBoi. MakCUMalIbHYIO 103y 0opa PEeKOMEHIYETCs
BHOCHTH Ha mouBax | u Il rpymm obecriedeHHOCTH 3THM 3JIEMEHTOM H
IIPH 3aCYIUIMBBIX YCIOBHUSIX BEreTalliOHHOIO I1EPHOAa.

Henenecoobpaszno npuMeHeHre 60pPHOW KHUCIOTHI B TTOYBY B J10-
3e 2-3 kr/ra B pactBope ¢ KACom. Hamnume Gopa B KOMIUIEKCHOM
yIoOpeHur yIOBIETBOPSET OTPEOHOCTh CaxapHOU CBEKJIBI B OOpe B
MEPUO] BCXOAOB, a Aajblle MPOBOIITCS HEKOPHEBBIE IOAKOPMKH
Oopom B mieproa Bererannu. Kpome Toro ¢ ypokaem caxapHod CBEK-
met 500 1/ra BeiHOCHTCS 400 T/Ta O0Opa. [[BEe HEKOpHEBBIE TOTKOPMKH
6opom B (pazy 10-12 nucteeB u moBTOpHO Yepe3 30 AHEl MOTHOCTHIO
YIOBJIETBOPSIIOT OTPEOHOCTH KyNbTyphl B 60pe. (IIpu BHECeHNH 00-
pa B IOYBY OH CBS3BIBACTCS] C OPraHMUECKUM BEILIECTBOM, U K03 du-
LUEHT UCIIOJIb30BAHUS €r0 PACTEHUSIMH U3MEPSETCS B IECATHIX U CO-
TBIX JIOJISX MPOLICHTA).

11 HEKOpHEBBIX MOJKOPMOK JYYIIE BCErO MCIOIb30BATh MHUK-
poynoOpenus, coaepkame 600p B OpraHOMHHEpaibHOH Qopme. B
HacToslIee BpeMsi B PECIyOJIMKe MTPOM3BOIATCS ynoopeHus Mukpo-
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Crtum-60p, MukpoCuin-0op, B KOTOPBIX JOMOTHUTENBHO COACPKATCS
PETYISTOPEI POCTa THAPOTYMAaT M DKOCHI, a TaKKe 3aBO3STCS MHUK-
poynobpenus uz Pecnyomuku [Tonbma (Amxo6-6op, DxomuctMoHo-
6op, Comto6op). OredecTBEHHBIC YIOOpEHUS 10 CBOEH 3 (HEeKTUBHO-
CTH HE yCTYMAIOT JYYIINM 3apYOCKHBIM aHAJIOTaM.

CoBpeMeHHBIC TEXHOJIOTHM BO3ZCIBIBAHUS CaXapHOW CBEKIIBI
MPeAyCMaTPHUBaIOT BHECEHHE KOMILIEKCHBIX YIOOpEeHUH TpH MOATo-
TOBKE IMOYBBI K CEBY, YTO OJIATONMPUATHO CKa3bIBAETCS HA POCTE M
Pa3BUTUU PAaCTEHUH, YpOKaUHOCTH U BbIXOAE caxapa. IIpu 3tom co-
KpallarloTcs 3aTpaThl HA BHECEHHE yHoOpeHuii, obecreunBaercs 00-
Jiee paBHOMEPHOE UX pacipesieneHue Mo MUIOMaan oS B CpaBHEHUH
C BHECEHHEM 3KBUBAJICHTHBIX CMECEH MPOCThIX (a30THBIX, (hocdop-
HBIX U KQIUHHBIX) TYKOB.

HNuctuTyTOM mouBOBeAeHHA W arpoxumuu coBMmecTHO ¢ OAO
«["omenbckuil XMMUYECKHH 3aBOMy pa3paboTaHbl KOMITJIEKCHBIC
yInoOpeHusl Uil caxapHOW CBEKIIbI, COAIaHCHPOBAaHHBIE TIO DIIEMEHT-
HOMY COCTaBY C Y4€TOM ILIOJOPOJHUS ITOYB U OMOJOTHUYECKHX OCO-
OeHHOCTElN KyJIbTYPHI.

Pa3paOorannbie ynoOpeHus npenHazHaueHbl Ul I1OYB pa3indy-
HOI'O YPOBHSI IIJIOAOPOIUSL:

—mapku NPK 16:12:20 u 13:10-12:19-21 ¢ MHKpO3JIEMEHTaMU U
MOIU(PULIMPYIOIUMU 100aBKaMU Ul [I0YB C HU3KUM M CPEIHUM CO-
nepkaaneM (pocdopa 1 Kaus;

— mapku NPK 14-17:8-10:18-22 as 10YB C IOBBIIICHHBIM H
BBICOKUM cojiepkanneM ¢gocdopa B IoUIBe.

Hawnboee BocTpeOoBaHa B HACTOAIIECE BPEMS MapKa KOMILICKC-
Heix ynoopennii NisP1oKig ¢ B, S u Na, B xoropoii B cbanancupo-
BaHHOM COOTHOIICHHMH HAaXOHATCSI BCE HEOOXOIUMBIC PaCTEHHUIM
3JIEMEHTBI MUHEpanbHOro nutanus. [Ipu npruMeHeHn KOMILIEKCHBIX
yIOOpEeHNH OCTUraercsl CyIIeCTBEeHHAs: SKOHOMUS 3arpatr (Ha 65%)
Ha BHECEHHE MMHEPAIbHBIX YIOOPEHHUH M, KpOME TOro, HE HY>KHO
JOTIOTHUTENTFHO BHOCUTH CYNb(aT aMMOHHUS U 2-3 Kr/ra OOpHOU KH-
CIIOTBI B pacTBope C¢ a30THeIM yamoopenuem KAC. Ilpu BHecenun
1000 xr/ra B (pu3nueckoM Bece KOMILIEKCHBIX YAOOpEHUH B pacuere
Ha | rekrap BHOCHTCS ONTHUMalbHAas J03a a3ora, pocdopa u Kamus.
Ycranosneno, uto yBenuueHue 103 ¢ocdopa Beime 120 u kanus
oombmie 190 kr/ra 1.8. Ha poHe 60-80 T/ra OpraHUYecKUX yI0OpeHwHit
HelenecooOpasHo Mo SKOHOMHUYECKUM MPHYMHAM, T.K. OKY[aeMOCTb
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X pe3ko cHikaercs. [lo arpoXMMUYecKHMM KpPUTEPHSM IOBBIIICH-
HBIEe 7036l ocopa U Kaus HE OKaXYT HEraTUBHOTO BO3AEHCTBUSA
Ha pacTeHus, Gocop M YacTUYHO Kajuil octaHyTcs B mouse. [lo-
3TOMY B pecypcocOeperaronieii cucreMe MPUMEHEHUs yno0peHHui
ONTHUMAJILHOCTh 103 OMpeeNseTcs M0 arpoXUuMHUECKOMY M 3KOHO-
Mu4eckomy s dexram.

[Ipn OTCYTCTBHMM KOMIUIEKCHBIX YJOOpPEHHH MO caxapHYIo
CBEKIIy HY)XHO HcHonb3oBaTh kapbamun mmun KAC, ammodoc nnm
aMMOHHM3HMpOBaHHbBII cynepdocdar, xmopucTeiii kanuii. Kommekc-
HbIE yJJOOpEHHS, COTJIACHO pa3paboTaHHBIM TEXHUYECKHM YCIIOBHUSIM,
MOT'YT BBIITYCKaThCsl C JIOOBIM HaOOpPOM MHKPOAJIEMEHTOB, PEryJsi-
TOPOB POCTa pacTeHMid (TUAPOrymMaT, MaJibTaMHH, )eHOMENaH, SITHH)
W CBSA3yOIMX (ISl MONy4YeHHS YHOOpPEHWH MPOJOHTHPOBAHHOTO
cpoka JnieiicTBus). J103bI KOMITJIEKCHBIX a30THO-(h0c)OPHO-KaTHIHBIX
yIOOpEHHH MoJI caXapHyIO CBEKIy PACCUUTBHIBAIOTCS 1O a30Ty, BO3-
MOXHO ¥ 110 ¢ochopy (B KOMITIEKCHOM YA0OpPEHHH), B 3aBUCHMOCTH
OT TUIAHUPYEMOT'O YPOXKasi M COJIEPIKAHHUSI TOJIBMIKHBIX GopM docdo-
pa u Kanus B ouse (Tadnuma 10.7.3).

Tabmuma 10.7.3 — J103b1 KOMIUIEKCHBIX YIOOPEHHI 0] CaXapHYyIOo
CBEKITy Ha JIGPHOBO-ITO/I30JIUCTHIX CYTJIMHHUCTHIX U CYIIECUaHBIX, IO
CTHJIAEMBIX MOPEHHBIMH CYTTTHHKAMU TT0YBaX

C [Tnanupyemasi ypoxkaifHOCTb, 1/Ta
KoMmILiekcHble y106- Pogep;‘?(*‘ge 401-450 | 451-500 | 501-600
peHust 2 n:r /i 2 Jlo3bl ynoOpeHnwuid, Kr/ra
110-120* | 120-130 | 130-150
P,0s < 200 [ i i
N16P12K50 ¢ B 1 Mn K,0 < 200 690-750 750-810 | 810-940
P,0 <200
N13P12Kig ¢ B, Su Na K,0 < 200 850-920 |920-1000|1000-115(
P,05 201-400 ) i i
N14PsKig ¢ B u Mn K,0 201-400 790-860 | 860-930 | 930-1070
P,05 201-400
N17PgKs, ¢ B 1 Mn K,0 201-400 650-700 700-770 | 770-880

* Jlo3a OEHCTBYIOMIETO BEMIECTBA a30Ta B KOMIUIEKCHOM YIOOpEHWH, II0
KOTOpO# paccunThIBaeTCs GU3UIECKUI BeCc yooOpeHus Ha | rektap.
** dusnueckuii Bec ynoopenus Ha 1 ra.
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KommnekcHbie a30THO-QochOpHO-KamuifHbIe YAOOpeHHS BHO-
CSATCS MOJ IUTAHMPYEMBIN ypoXkail B MOJIHOM 03¢ paHHed BecHOM
MIPH 3aKpHITHH BJIATH C 33JENKOH KyJabTHBAaTOpoM. IIpu Takom cmo-
cobe BHeCEHHUS! yINOOpEHHs paclpelessiioTCs B OCHOBHOM B CIIO€
mouBkl 0-12 cM, B ToM uncie B ciioe 7-12 cm — okono 24%. PazoBas
71032 KOMIUIEKCHBIX YAOOpEHUI MOx caxapHyl0 CBEKIY HE JOJDKHA
MPEBBIIATH MPH OPTAaHOMHUHEPAIBHOW cUCTeMe yIoOpeHus (C BHece-
HueMm 60-70 T/ra opraHUYecKUX yaoOpeHHi) o a3ory He Oonee 140
Kr/ra, HAa MUHEPaJIbHOH cucTeMe ynoOpeHus (He peKOMEHAYETCs, HO
HMMEET MECTO B OTIEIbHBIX X03s1kcTBax) — He Oosee 150 kr/ra 1.B.

B nepuon Bereranuu caxapHOW CBEKJIBI ITPOBOJSTCS HEKOPHE-
BbIC MOJIKOPMKH MUKpOya00peHusiMu B ¢aze 10-12 nuctheB U yepes
1-1,5 mecsma nociie neppoit moakopMku — 6opom — 200-300 r/ra u
Maprasniem — 50-75 r/ra.

ITonxopMku pekomenayercs npoBoauTh Ha nousax I u II rpynn
00€eCITEYeHHOCTH MHUKpPO3JIEMEHTaMU, 0COOCHHO »((PEeKTHBHBI IMO/I-
KOPMKH MHKPO3JIEMEHTAMH TIPU 3aCYILIMBBIX YCIOBHAX BETreTaIH-
OHHOTO TTEepPHO/a.

TexHomormaeckas cxema NMPUMEHEHUS YIOoOpeHWH NpH BO3Je-
JILIBAHMY CaXapHOM CBEKJIbI npuBeaeHa B taduie 10.7.4.

Tab6muma 10.7.4 — TexHooruueckas cxema MPUMEHEHUS yI00OpCHHIA
TIPH BO3JENBIBAaHUH caXxapHOU cBeKIbI (ypoxkaiiHocTh 500-600 11/Ta)

Jo3b1 ynoOpenuii ®Dopmbl ynoOpeHuit Cpoku mprMeHEeHUs

Hago3s 60-70 1/ra - OCEHBIO TI0]1 BCTIAIIKY

KOMILIEKCHOE yIoOpeHue
mapku NPK 13-12-19
(Bo.159 Nas o0)

N100-110P60-90K150-180 i KAC (kapGamur), JI0 TIoceBa
amMmo(oc, XJTOPHUCTHIH
KaJIiit
N3s.49 Kapbammuz B (haze 2-4 nHcTHEB

HEKOPHEBbIE MOJIKOPMKH:
I-s1 — B daze 10-12 mucteeB
¢ nobaBieHuEeM KapOaMuaa

10 xr Ha 200 11 pabodero
pactBopa; Il-s —gepe3 1-1,5
MecsIa Mocie mepBon

KUJIKAE MUKPOYIOOpe-
HUS C coliepKaHreM Oopa
Bovg_ongnovo5_ovo75 B OpI‘aHOMPIHCpaHLHOfI "
Maprasia B XeJaTHOH

thopme
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10.8. KopMoBBIe KOpHeILI0AbI

Oco0ennoctn nutanusa. KopMoBble KOPHEIIOABI SIBISIFOTCS
IHEHHBIM COYHBIM KOPMOM [JId )KMBOTHBIX. K HuM oTHOCATCS CBEKIIa
KOpMOBasi, MOPKOBb KOpMOBasi, OpIokBa 1 TypHernc. KopmoBbie Kop-
HCIUIOABI Jal0T BBICOKUE YPOXKaAW HaA IJIOAOPOAHBIX CYIJIMHUCTBIX U
cynecuanbix nmoyBax. Hambonee TpeOoBaTeNbHBI K OKYJIBTYPEHHOCTH
MOYBBl KOPMOBas CBEKJIa ¥ MOPKOBb, ME€Hee — OpIOKBa W TYypHEIIC.
KopmoBast cBekiia 1 MOPKOBB JJAIOT XOPOIIKE YpOKad Ha TPOU3BECT-
KOBaHHBIX MoyBax (6,2-7,2), OpIOKBa W TYpHEIC JIETKO MEpEeHOCST
ciaboKKCIIBIE TIOYBBI ¥ MOTYT Tipon3pactats npu pH 5,5-6,0.

KopMoBbIe KopHEIUIOnbl 00J1a1aloT CclIadopa3BUTON KOpPHEBOU
CHCTEMOM, B TO K€ BpeMsl IpU BBICOKOH ypoxaitHoctu (700-800
11/Ta) OHKU MOTPEOJISAIOT OONBIIOE KOJINYECTBO TUTATEIbHBIX BEIIECTB.
Tak, xopMoBasi cBekia ¢ ypokaeMm KopHemtonoB 800 11/ra BEIHOCHUT
u3 noussl 280 kr azora, 80-90 — dhochopa u 600-620 kr kanus. B Ha-
CTOAIICC BPEMSA B peCHyﬁ]’IHKe N3 KOPMOBBIX KOPHEIIJIOAOB BO3ACIIbI-
BaeTcsl KOPMOBAs CBEKJIA.

Cucrema ynoopenusi. CucreMa ymoOpeHHsS IO KOPMOBYIO
CBEKIIy — OopraHoMuHepaibpHas. OpraHuueckue yaoOpeHus 1oj Hee
BHOcsTCs B 03¢ 80-90 T/ra. JIydimum CpoKOM BHECEHHS OpraHHYe-
CKHUX yIOOpEHHU SIBJIAETCS OCEHHEE BHECEHUE 1101 BCIAILIKY.

MusnepanbHble yA0OpeHUsT BHOCATCSI B 103X, PACCUUTAHHBIX B
3aBHCHUMOCTHU OT COAEPKaHMs 3JIEMEHTOB TUTAHUS B II0YBAX U YPOB-
HS TUTaHUpYyeMo# ypoxaitHocTu (Tabmuma 10.8.1).

®ocdopHbIe U KaTuitHBIE YI00pEHUST MOXXHO BHOCHUTH KakK Oce-
HBIO 0] BCTIALIKY, TAK ¥ BECHOU O] IPEAIIOCEBHYIO KYIbTHUBALHIO.
Ha mecyasbpIX W pBIXJIOCYNECYAHBIX MOYBAX KaJMHHBIEC YOOOpEHHS
BHOCSTCS [IOJ] IPETIOCEBHYIO KYIbTHBALIUIO

A3OTHBIE yIOOpEeHHs MoJT KOPMOBYIO CBEKITy B go3ax Ooiee 120
Kr/Ta JI.B. IpUMeHsfoTcs B 1Ba npuema: 100-120 kr/ra — mox mpeario-
ceBHyt0 KynmbTuBanuio u 40-60 Kr/ra B mOAKOPMKY B ¢azy 2-4 Ha-
CTOSIIIMX JINCTHEB, HO HE IMO3/HEE 8 JMCThEB. MakcUMasbHas 1032
A30THBIX yJ00peHu# He JOoKHA mpeBbimaTh 180 kr/ra m.B., T.K. 00-
Jiee BBICOKME JI03bI MPUBOIAT K M30BITOUHOMY HAKOIUICHHIO HHUTpa-
toB (BbIe [1JIK — 800 MI/kr chipoii Macchl) B KOPHEIIIIOax.
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Tabmuua 10.8.1 — JIo361 MUHEpaNBHBIX YAOOpEHUN* 0] KOPMOBYIO
CBEKJIy Ha JIEPHOBO-TIO/I30IMCTHIX CYTJIMHUCTBIX U CYTIECUaHBIX Ha
MOpEHE MOoYBax

V106peHs (}?)o(z)[epfliﬂge ITnarupyemast ypoxaiHOCTh (KJIIyOHH), 1/Ta
kr/ra 1B, | 2 o /KrZ > | 200-300 | 301-500 | 501-700 | 701-900
A30THBIE - 40-60 60-100 | 100-140 | 140-180
menee 100 50-70 70-110 X X
101-150 30-50 50-80 X X
dochopHsie 151-200 20-40 40-70 | 70-100 X
201-300 10-30 30-50 50-70 70-80
301-400 — 10-20 20-30 30-40
menee 80 60-100 | 100-180 X X
81-140 40-80 80-150 X X
Kanuiinsre 141-200 30-60 60-100 | 110-160 X
201-300 20-40 40-60 60-80 80-110
301-400 - 20-30 30-40 40-60

*Ha ¢one BHecenus 80-90 T/ra opraHMYEeCKUX yIn0OpEHHIA.

Ha nmoceBax KOpMoOBOI CBEKJIBI MPHU HU3KOM U CPEIHEM COAEP-
’aHuu Oopa W MapraHiia B MOYBE MPOBOJATCS HEKOPHEBBIE MOJI-
KOPMKH OOpHBIMM M MapraHIeBBIMHU ya00peHusMu B ¢asy 10-12 mnu-
CTheB (CMBIKaHHE OOTBBI B MEXAYpsAabaX) B go3ax B — 100-300 r/ra,
Mn — 50 r/ra (tabmuma 10.8.2).

Ta6muma 10.8.2 — JIo361 1 CpOKH TPUMEHEHHSI HEKOPHEBBIX TTOAKOP-
MOK MUKPOYZ00pPEHHUSIMH TTOCEBOB KOPMOBOU CBEKIIBI

Pexomen-

embre 10- | MuKbovI06pers Jo3a, kr/ra,| Cpoku npuMeHEHHs
oy A POYAO0P i/ra 1 OAaKOBBIE CMECH
3bI, T/Ta
OopHast KUCIOTa 0,6-1,7
cyan)a;r;p ratma 0.2 B ¢daze 10-12 mucrres.
A06 60p 0,7-2.0 Pexomennyercst mobas-
Bi100-300Mnsp TTh MOueBHHY (10 10 kT
An06 mapraneit 0,3
o Ha 200 11 pabouero pac-
Okonuct 6op 0,7-2,0 TBOpa)
DKOIIMCT MapraHel 0,3
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Makcumanbhyto 103y 6opa (300 r/ra) HEOOXOAMMO BHOCUTH Ha
moyBax [ rpymibel 00ecredeHHOCTH OOPOM U TIPU 3aCYIUTHBBIX YCIIO-
BHSX BEr€TAIIMOHHOTO TIEPHO/IA.

10.9. Kykypy3a

B Hacrosiiee BpeMsi B peciyOiiKe KyKypy3a BO3ZACIbIBaeTCsl Ha
wromaan 700 teic.ra (15,6% ot miomanu nambu), u3 Kotopsix 100
TBIC.TA 3aHATO KyKYpYy30H Ha 3€pHO. YPOXaWHOCTb 3€JIEHONM MaccChl
KYKYypy3bl 3a mocienHue roabsl cocrasisier 210 1/ra, 3epHa — OKOIO
42 1y/ra. Ha 1 xr MuHEepalbHBIX YA00pEHUH B CpelHEM 110 peciyOiu-
K€ MONy4aroT 86 Kr 3€JICHO Macchl, a Ha 1 T opraHn4eckux ymoope-
Huif — 193 k.

OcoGennoctu nutanus. Kykypy3a oGiiajaer OrpoMHBIM IO-
TEHITNAJIOM JUISI CO3aHMS BBHICOKMX YPOXKaeB 3€JI€HOM Macchl U 3ep-
Ha. OHa monHee, YeM Apyrue 3epHOBBIE KYJIbTYPHI, UCIIONB3YET MH-
TaTe/IbHbIC BEIIECTBA IOYBBI M yHOOpEHHH, Tak Kak MMeeT Oojiee
NPOAOIKUTENbHBIA BEreTallMOHHBIN TepuoJl. BmecTte ¢ TeM BBIHOC
3JIEMEHTOB NMUTAHUS Ha | T 3epHA y KYKypYy3bl OJH30K K JPYTHM 3€p-
HOBBIM KynbTypam (30,2 xr N, 13,3 xr P,Os, 27,6 T K,0).

Kykypy3a — TemnontobuBas KyJbTypa, YTO B OCHOBHOM OIIpeze-
JsieT TpeOOoBaHUs K yCIOBUSAM npouspacranus. [Ipu HenocraTke Term-
J1a BECHOM OHA OY€Hb MEIUIEHHO Pa3BUBAETCS B IEPBBIN MeCsI] IIOCiIe
MOSABIICHUSI BCXOMOB. [IOHMKEHHBIE TeMIepaTypbl B 3TOT IEPHOL
CIIOCOOCTBYIOT IPOSIBJIIEHHIO OTHOCHUTEIIBHOI'O I'OJIONAHUS PACTEHMH,
TaK Kak KyKypy3a aKTMBHO NOTpPEOJIsIET MUTaTeIbHbIE BELIECTBA IIPH
TeMmriepaType moussl Ha riryouse 10 cm Goee 10°C. B ato Bpemst oHa
BecbMa TpeOoBaTelbHa K HAJIMYUIO B TIOYBE JIETKOAOCTYIHBIX IHTA-
TEJIbHBIX BEIIECTB.

Kykypy3a nmy4me mpouspacraeT Ha OKYJIBTYPEHHBIX IEPHOBO-
MOJ30JIMCTBIX CYIECUYaHBIX, JIETKO- M CPEIHECYIIMHUCTBIX I10YBaX,
MOOXOIAT ISl Hee M IecdyaHble MoyBbl. OHA HE MEPEHOCHT KHCIBIX
noyB. Peakiusi MouBeHHOW Cpeabl JUIs Hee HaXOOUTCA B Mpenenax
pHxcr 6,0-7,5. TlouBy mom moceB KyKypy3bl JKeJaTeIbHO MPOU3BECT-
KOBAaTh MO MPEIECTBYIOIIYIO KYJIBTYPY.

[MuTarenpHble BemecTBa KyKypy3a MOTPEOIIsieT Ha MPOTSKEHUN
BCEro Mepuojia BereTalyy, BIUIOTH A0 HACTYIUIEHUS BOCKOBOM crie-
noctu 3epHa. OpHako HanOojee MHTEHCUBHOE WX IOIJIOLICHUE Ha-
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OmoaeTcs B TEpUON OBICTPOrO POCTa 3a CPABHUTEIBHO KOPOTKUMA
MPOMEXYTOK BPEMEHH — BEIMETHIBAHNE METENTOK — IBETEHHUs (Tabu-
na 10.9.1). K ¢ase uperenus xykypysa ycBamBaer ao 60% a3zora,
dochopa u 10 80% Kams ot 00IIEr0 BEHIHOCA YPOKACM.

Tabmuia 10.9.1 — [ToTpebieHre OCHOBHBIX JIEMEHTOB TUTAHUS KY-
Kypy30ii, % ot MmakcumanbHoro (9.A. Mypasun, B.. Tutosa, 2009)

®da3za pa3BUTHUSA N P>Os K,O
4-5 nmucTheB 0,3 0,2 0,2
9-10 nucTbeB 4.2 2,5 4.4
BriMerbIBaHnE METENKU 44 33 69
IBerenue 61 61 79
Mosounast CuenocThb 89 88 95
Bockosast cienocthb 100 94 100
ITomuas crenocTtsb 93 100 82

A30T 0cCOOEHHO HEOOXOIMM KYKYpPY3€ IPH HOSBJICHUH 6-7 JIHC-
Ta, KOIJa 3aKJIaIbIBAIOTCS] METEIIKU U TTOYaTKH.

®Dochop Tpedyercs KyKypy3e IMOCIE IOSBICHUS BCXOIOB IS
JIy4ITIero Pa3BUTHS KOpHEH, a Takke B (a3l MBETEHHUS M 00pa3oBa-
Hust 3epHa. Hemoctatok docdopa B mouse 3amep>KuBaeT pocT U pas-
BUTHE IIBETKOB U 3€PEH B IIOYATKE.

Kaymit HeoOxomum Ha TPOTSHKEHUM BCEM BETeTallly KyKYpYy3bl,
HEIIOCTaTOK €ro B IOYBE CIOCOOCTBYET MOJETaHHUIO 3TOH KYJNbTYpBI,
OCOOCHHO B yBJIa)KHEHHBIE TOJIBI.

Kykypy3a morpebisier MHOTO cephl, Kabliusg U Marausa. Marauit
U IUHK MOBBIIIAET YPOXKail 3epHA U YCTOMYMBOCTH KyKYpYy3bl K XO-
nmoxy. Hemocratok cepsl crnepkuBaer oOpa3zoBaHue Oenka, a MeIu H
Oopa — caxapos, ButamuHa C. IIpu onTumaibHOM GOpPHOM HHUTAaHUH
YBEITMYUBACTCS 03€PHEHHOCTD MOYATKA.

Kykypy3a nioxo ycBauBaeT NuTaTelbHbIE BEIIECTBA U3 TPYIHO-
PacTBOPUMBIX COCAMHEHWUH, BBIACPKUBACT MOBBIIICHHYIO KOHIICH-
TPaLMIO COJIei B IIOUBE, a TAKXKE BHICOKHE 10361 MUHEPAJIBHBIX yI00-
pEHuil B IPUKOPHEBOH 30HE.

Cucrema ynoOpenusi. Ilpu Bo3fensIBaHMHM KyKypy3bl B CEBO-
o0opoTe nydieid cucTeMol ymnoOpeHUs SBISETCST OpraHOMHHEPasb-
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Hasl, BKJIIOYAIOIIAsh OCHOBHOE BHECEHHE MHUHEpANbHBIX W OpTraHude-
CKHX yJqoOpeHuid, mpunoceBHOe — Gocopa U MOJKOPMKY a30TOM H
MHUKpPO3JIEMEHTaMHU.

Jlo3a moACTHIIOUHOTO HaBO3a IOJ KyKypy3y coctarisier 60-80
T/ra. JIydmmm cpokoM MpUMEHEHHUs SBJISETCS BHECEHHE eT0 OCEHbBIO
nof Bernamky. Ilog KyKypy3y MOXKHO BHOCHUTB KHJIIKHH OeCIonCTH-
JIOYHBIA HABO3 B /103aX, COOTBETCTBYIOIINX CONEPKAHHUIO B HEM a30Ta
1o 200 kr/ra.

OntuManbHbIE 10361 MUHEPAJIbHBIX YIOOPEHHUH OMpENeNnsoTCs B
3aBHCHUMOCTH OT cojiepxanus Gocdopa U Kajausi B TIOUYBE U YPOBHS
IaHupyemoi ypoxkaiitnoctu (tabmuia 10.9.2). Jlo3sl MUHEPATIBHBIX
yI00pEHHH MOYKHO PACCYMTATh KOMILIEKCHBIM METOIOM.

Tabnumna 10.9.2 — JIo3b1 MUHEpaBHBIX Y00pEHUN ™ T10]] KYKYPY3Y
Ha CUJIOC Ha JIEPHOBO-TIOJI30JIUCTHIX CYTIIMHUCTBIX M CyIIECUaHbIX Ha
MOpEHe TI04Bax

VY noope- |Conepxa- [Tnanupyemas ypoxxaiiHOCTb, 1/Ta

His Kr/ra e P2Os W ach 400 | 401 450 | 451500 501550 551600
o.B. |KyO, MI/kn

- 90-100 | 100-110 | 110-120 | 120- | 130-150

A30THBIC 130
menee 100, 90-100 X X X X
Docdop- 101-150 | 70-80 80-90 X X X
- 151-200 | 55-60 60-70 70-80 | 80-90 | 90-100
201-300 | 35-40 40-45 45-50 | 50-60 | 60-70
301-400 | 20-25 25-30 30-35 | 35-40 | 40-45
menee 80 | 120-140 X X X X

81-140 | 100-110 | 110-120 X X X

Kamuitasie| 141-200 | 90-100 | 100-110 | 110-120 |120-130 130-140
201-300 | 70-80 80-90 | 90-100 |100-11Q0 110-120
301-400 | 3540 40-45 45-50 | 50-55 | 55-60

*Ha ¢one BHecenus 80 T/ra OpraHu4ecKux ynoOpeHHi.

®ochopHbIe U KanuitHbIe yI0OpEHHs Ha TNIMHUCTBIX M CYTJIHHH-
CTBIX ITOYBAX MOYXHO BHOCUTBH OCEHBIO IO BCIIAIIKY, HA CyleCYaHbIX
— BECHOM NOJ NPEANOCEBHYIO KyibTuBaLuio. O0s3aTeIbHBIM YCIIO-
BUeM (IIpM HaJIMYUM B XO3MHCTBE COOTBETCTBYIOMICH TEXHHKH)
JOJDKHO OBITH BHECEHHE (ocdopa B PSIIKU IPH [TOCEBE.
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Pacuernyro nmo3y azora g0 120 xr/ra BHOCSAT B OJIMH IPUEM IO
MPEANOCceBHYIO KynbTuBanuio. [Ipu ucmons3oBaHuu Oojiee BHICOKUX
7103 a30Ta HE0OXO0IUMO YacTh a30Ta (30 Kr/ra) BHECTH B IIOAKOPMKY B
(dazy 4-6 nucthbeB. i MOAKOPMKH JIyYIlI€ UCIIONB30BaTh MOYCBUHY
i KAC. Tlonkopmky Kykypy3sl KAC HeoOX0auMo MpoBOAMTE OII-
PBICKUBATEISIMUA, OCHAIICHHBIMHU BOJIOYMJIbHBIMH IITAHTaMH, YTOOBI
n30eXKaTh 0KOrOB PACTCHUH.

Cucrema ynoOpeHHs KyKypy3bl B CEBOOOOPOTE HECKOJIBKO OT-
JYaeTcsi OT CHCTEMbI YIOOpEeHHUsl ee MpH MOBTOPHOM moceBe. Tak,
MpH TIOBTOPHOM TOCEBE OpraHUYeCKue YIOOpEeHHUs] BHOCATCS depe3
roJl, a MUHEpaJbHbIE — eKeronHo (tadm. 10.9.3).

Tabnuna 10.9.3 — TexHonOrM4eckas cxema MpUMEHEHMsI y100peHHH
TIPH BO3JIENBIBAHUY KYKYpY3bI (ypoxkaiiHocTh 3epHa 100-110 ny/ra)

Jlo3b1 ynoOpenuii I Dopmbl ynobpenuii | CpoKH NpUMEHEHUS
CeB0000OpOT
Hago3 60-70 1/ra - OCEHBIO MO/ BCTIAIIKY
NooPso-s0K 120150 KAC v Moqunz{a, aM-u 110 T0ceBa
Mo(oc, XJIOPUCTBIH KaIui
N30 MOYEBHHA B (ha3y 4-6 JuCThEB
HEKOPHEBbIE MOJIKOPMKH !
An00 —1MHK, WK cynbdaT ° q)a3yu678 JHCTBCB.
ZN1s - B 0OaKOBOM CMECH C MouUe-
BuHOM — 10 xr Ha 200 11
pabouero pacTBopa
MonokynbTypa
1-#i rog
Hasos 80-100 1/ra - OCEHBIO TI0]1 BCTIAIIKY
KAC wimm moueBuHa, am-
N70-80Ps0K120 . . JI0 ITOCEBa
MOQOC, XJTOPUCTHIN KaJTuil
N3o MOUYEBHHA B (hazy 4-6 nmcTpeB
2-i ron
KAC wimm moueBuHa, aM- 10 TIOCEBA
NogoPgoK1s0 N o
MOQOC, XJTOPUCTHIN KaJTui
N3o MOUYEBHHA B (hazy 4-6 nmcTpeB
HEKOPHEBbIE MOJIKOPMKH:
Ano0-TmHK, win cynbdat ° q)asyu6—8 JHCTBCB.
ZN1s5 - B 0aKOBOM CMeECH C MOYe-
BrHOM — 10 kT Ha 200 11
pabouero pacTBopa
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B nepBrIii rog Bo3neNnbIBaHUs KYKYpy3bl pEKOMEHTyETCsl BHECe-
Hue 80-100 1/ra opranmueckux ymaodperuit u Nigo110PK, Bo BTOpOI
roa aumb BHeceHne Nipo.150PK. J103b1 docdopa u kamus paccuuThi-
BAIOTCS C YUETOM IUIAHUPYEMOH yposkaitHocTH u coaepxkanus P,Os u
K,0O B nouse.

Ha moceBax KyKypy3bl NMpH HHU3KOM U CpEIHEM COJCpKaHHU
LMHKA ¥ MEJTU B TIOYBE PEKOMEHAYETCSI IPOBOJUTH HEKOPHEBBIE TI0 JI-
KOPMKH IIMHKOBBIMU YIOOpEHUSMH B a3y 6-8 JHCTHEB.

Crnenyer OTMETHTh, YTO CHCTEMBI YAOOPEHUsI KYKypy3bl Ha 3ep-
HO Y Ha CWJIOC CYIIECTBEHHO He oTn4aroTcsi. OJJHAKO HeMpPEeMEHHBIM
YCIIOBUEM CHCTEMBI yJ0OpEHUsT KYKYpY3bl Ha 3€pHO SIBJISETCS 00s13a-
TenpHOE MpuMeHeHne (GochopHBIX YA0OpPEHUH B ONTUMAIBHBIX JI0-
3ax.

10.10. Kaptodensn

B nacrosiiee BpeMs kapTodenb B peciyOauKe BO3JIEIbIBACTCS
Ha mwiomaan Ookoio 42 Tteic.ra. OkymaemMocTh | Kr MHHEpaIhbHBIX
ynoopenwnit (NPK) npu Bo3aensiBanunu kaptodens cocTapiiseT 27 Kr
KiryoHe, 1 T oprannueckux — 105 kr kiryOHEH.

Ocobennoctn nutanus. Kaprodenr Bechma TpeOoBaTeneH K
MTOYBEHHBIM YCIIOBHSIM, YTO OIpPENENsIeTcss ero (pu3noI0THIeCKUMU
O0COOCHHOCTSIMH: CJIA00Pa3BUTOM KOPHEBOH CHCTEMOM, €€ BBICOKOU
MOTPeOHOCTHIO B KHCIIOPOJIE B MIEPHOJl MHTEHCHUBHOTO KIIyOHEOoOpa-
30BaHus. JIydmmmu st BO3AeIbIBaHUS KapTOQens SBISIOTCS CTPYK-
TypHBIE TUIOIOPOIHBIE IEPHOBO-TIOA30IUCTHIE JETKOCYTTTHHUCTBIE U
CyIleCHaHbIe TMOYBHI, MOACTHIIAEMbIe MOpeHOW. ONTHUMAaIbHBIA ypO-
BEHb OOBEMHOW MacChl MOYBHI ISl MPOM3PACTaHMS KapTodens Ha
JIETKOCYTIIMHUCTBIX mouBax — 1,0-1,2 F/CM3, Ha cynecyaHbix — 1,3-1,4
r/em’,

B cBsi3u ¢ TeMm, 9TO B HacTosIIEee BpEeMs KACIOTHOCTh IMaXOTHBIX
MOYB MOYTH ONTHMH3UPOBaHA (CpemHEeB3BelIeHHas BennmduHa pHyc
—5,99), xaprodenp HEOOXOIMMO BO3JENBIBATH B CIICIHAIN3HPOBAH-
HBIX ceBooOopoTax. Ecnu Takux ceBooOOpOTOB HET, TO MPH MOI00pE
ToJieit 1Sl BO3IENBIBAHUS KapTodens Heo0X0AUMO YIUTHIBATH CPOKH
MpoBeieHns U3BecTKoBaHUs. [lockonbKy MakcuManbHbBIH caBur pH
MTOYBBI TIPOMCXOMUT Ha 2-3 ToJ TOCIe BHECEHHS] M3BECTH, TO JUIS
CHIDKEHUS TOpaXKeHus KIyOHel mapiioi kapToders Iydlle pasMe-
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aTh MOCNE 3 JETHErO B3aUMOJICHCTBHS U3BECTU C TIOYBOW HIIU MPO-
BOJIUTH U3BECTKOBAHUE HEMIOCPEICTBEHHO T0]] KapTO]elb.

Kaprodenp Xopomro mNepeHOCHUT TMOBBIIICHHYIO KHCIOTHOCTh
noussl. OnTuMaIbHOU pH MOYBEHHOrO pacTBOpa JJIs HErO SIBISCTCS
5,3-5,8.

Kaprodenp moriomaer nuraTeabHbIC BEIIECTBA B TSUCHUE BCETO
BEreTAallHOHHOT0 TepUo/a, MpUYeM Ooiiee ObICTPBIMH TEMIIAMU HX
noTpeOIsioT panHue copta (tadi. 10.10.1).

Tab6muma 10.10.1 — [ToTpediaeHre MUTATETBLHBIX BEIIESCTB Pa3HbIMU
copramu kaprodens, % ot obuiero (mo ganubM T.H. KynakoBckoii,
1990 1.)

Coprt ITepuog N P,0s K>,O
BCXOZBI 45 3,3 4,6
Cpesecrienbiii Hayvajo OyTOHU3AIUU 29 19 29
LBETEHHE 59 37 46
ybopka 100 100 100
BCXOZBI 3,9 3,1 3,9
Paruii HavyaJio OyTOHU3AIMU 30 21 27
LIBETCHUE 88 66 84
ybopka 100 100 100

HawnGornpiee KOMMYECTBO MUTATEIBHBIX BEIIECTB ITOTIIONIAETCS
KaprogeneM Bo BpeMs OyTOHH3AIlNK U I[BETEHUS, T.€. B IEPHO]] HAH-
OONBIINX MPHUPOCTOB HAA3EMHON MaccChl M KiIIyOHeoOpa3oBaHUA. JTO
MPOUCXOANT B TEUEHHE OJHOTO MECsIa (MIOJb — B HAIIMX YCIOBUSIX).
Bcenencrue peyTnnnzaniy MUTATENBFHBIX BEIIECTB K MOMEHTY yOOp-
KU B KIIyOHsIX comepxkutcst okoso 80% azota, 90% ¢ochopa u npak-
TAYEeCKH Bech Kanuii (96%) oT yCBOEHHOTO.

Cucrema ynoopennsi. Hambonmee »sddexruBHOI cuctemoit
ymobpenwus o kaprodens sBIseTcsS opraHoMuHepaitbHas. Jo3a op-
raHWYecKnX ynoOpeHuit B cpemHeM cocraBisier 50-60 1/ra. Jlyumm-
MH (hOpMaMH OpraHUYEcKUX yHZOOpeHHH 1ox KapTodens SBISIOTCS
COJIOMHCTBHI HaBO3 M TOpP(OHABO3HBIE KOMIIOCTHL. OpraHudyeckue
yIoOpeHusl BHOCSTCS OCEHBbIO TOA 350JeBYIO BCIamKy. BecenHee
BHECEHHE OPraHWYeCKHX YAOOpEHHH MPHUBOAMT K 3aJEPiKKE CPOKOB
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MOJICBBIX PA0OT W 3HAYUTEIBHOMY IIEPCYIUIOTHEHWIO TIOYBBI W,
BCJIEJICTBUE DTOT'0, K CyLIECTBEHHOMY HEJOO0pY ypOXKasl.

Jluie Ha MECYaHBIX U CYMECYAHBIX MMOYBAX, MOACTUIACMBIX IeC-
KaMH, OpraHruecKrue yIoOpeHus JIydlle MPUMEHSITh BECHOH, YTO UC-
KIIIO4YacT BBIMBIBAHUEC a30Ta U KaJIUA U3 IIOYBLI.

[Ipu ncnonb3oBaHNK OECIOACTUIIOUHOTO HABO3a 036l BHECCHUS
HEOOXOJMMO PAaCcCUUTHIBAThH C YUETOM COJEepKaHus B HeM a3ora. Jlo-
3a a30Ta, BHOCUMOT'O C OECIIOICTHIIOYHBIM HaBO30M, HE JJOJDKHA TIpe-
BhIath 50-80% oT 0011eH moTpedHOCTH KapTodens B a3ore.

B 3aBHCHMOCTH OT ypOBHSI INIAHUPYEMOM YpOXKANHHOCTH, CONEP-
JKaQHUS TTOJIBIKHBIX (DOPM 3JIEMEHTOB NMHUTaHUs 10J KapTodenb pe-
KOMEHJIYIOTCSI CJICAYIOIIUE J103bI MHUHEPAIbHBIX yIoOpeHuid (Tadiu-
na 10.10.2). Bonee TouHO 40361 YA0OpEHUI MOXKHO pacCUUTaTh KOM-
IIJICKCHBIM METOI0OM.

Tabmumna 10.10.2 — JTo3bl MUHEpANBHBIX yIo0peHuit* mon kaprodensb
HAa JIEPHOBO-TTOJI30JIUCTHIX CYTIIMHUCTBIX U CYIIECUaHBIX HA MOPEHE
MoYBax

Conepxanue| [lnanupyemast ypoxxkaliHOCTh (KiIyOHH), 11/Ta

Y nobpenus
xr/ra 1B, onhir‘j;ﬁzo’ 200-250 | 251-300 | 301-350 | 351-400
AsoTHEIC - 6070 | 7085 | 85.100 | 100-120
menee 100 70-80 X X X
101-150 | 5060 | 60-70 X X

®occopusie | 151-200 40-50 50-60 60-70 70-80
201-300 25-30 30-40 40-50 50-60
301-400 15-20 20-25 25-30 30-40

menee 80 80-100 X X X
81-140 60-80 80-100 X X
Kanuiineie 141-200 50-60 60-80 80-100 | 100-120
201-300 40-50 50-60 60-80 80-100
301-400 30-35 35-40 40-50 50-60

*- Ha QonHe BHeceHns 50-60 1/ra OpraHUYECKUX yI00pEHUIA.
X — HE TUIAHUPYETCS MOJIYUEHHE YKA3aHHON YpOXKailHOCTH.

®ochopHbie ynoOpeHus: mox KapTodeiab MOKHO BHOCHTH Kak
OCEHBIO MO 350JIeBYIO BCIAIIKY, TaK M BECHOH O] KYJIHTHBAILIUIO
WK Tiepe]] Hape3Koi TpeOHeH.
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Ob6s3aTenbHBIM  TIpUEMOM (P HAJIMYWUU  COOTBETCTBYIOIICH
TEXHUKH) TOJDKHO ObITh BHeceHue 20 kr ¢ocopa niin KOMIIIEKCHO-
ro ynoopenus B 103¢ Nig.20P10-20K10-20 (1-2 1/ra HuTpodoCcKH) B psij-
KH TIPH [TOCAIKE KapTOoQes.

Xjopcoaepkaiue KajauiHbIe YA0OpEHUS Ha IOYBaX CBSI3HOTO
IPaHyJIOMETPUYECKOTO COCTaBa HEOOXOAMMO BHOCHTH OCEHBIO TOA
3s10J1eBYI0 BCHAIIKY, T.K. KapTodenb SABISETCS XJIOPO(POOHOH Kyib-
TYpOH.

PacuerHble 103b1 a30THBIX y00pEHHH 10 KapTo(ellb BHOCITCS
BECHOI B OJIMH MPHUEM T0J] KyJbTHBAILIMIO WM TIepe]] Hape3Koi rped-
Heid. Jlydmed GopMoil a30THBIX yqoOpeHWi sBiseTcs CylbhaT am-
MoHUs. Ha mecyaHbIX W cylecdaHbIX MOYBax, MOACTHIAEMBIX MecKa-
MU, JacTh ynoOpenuii (20-30 kr/ra a3ora) B (hopMe MOUYEBHHBI UIIH
KAC mnpumensiercss B TOJAKOPMKY TOJ MEXKIYPSIHYIO 00pabOTKY
mouBbl npu BeicoTe Kycra 15-20 cm. IToakopmky kaprodens KAC
HEOOXOJIMMO TPOBOJIUTH ONPBHICKUBATEISIMU, OCHAICHHBIMU BOJIO-
YUIHHBIMA [IUTAHTAMH, 9TOOBI N30€KaTh 0)KOTOB PACTCHHIA.

MakcruManbHO JOMYCTUMOW JT030M a30Ta MoJ KapTodemns SBIA-
ercsa 120 kr/ra. BHecenue Takoit 1036l a30Ta 00eCIeYrBacT YPOBEHb
coJiepaHusi HUTPAaToB B KinyOHsx Hroke [IJIK (150 mr/kr ceipoit
Maccol). Kpome Toro, npu u30bITKe a30Ta OTMEUAETCsl CUIIbHBINA POCT
OOTBEI, 3aJICP)KUBACTCS CO3PEBaHUE KIIYOHEH, yXyHIIaloTCs BKYCO-
BbIE KauecTBa KIyOHEl (He pa3BapWBaIOTCs, TEMHEIOT MPHU BapKe), B
HUX CHWXAETCS COAEPIKaHUe KpaxMaia, KIIyOHH II0X0 XPaHsTCS.

W3 MukposnemeHTOB KapTodens OONbIlle BCEro HYXIAeTcs B
Oope, menu u Maprasie. MukpoynoOpeHust BHOCATCS Ha no4sax | u
II rpynmner o6ecriedeHHOCTH MOYBBI MHKPO3JIEMEHTAaMU B HEKOPHe-
BYIO TIOIKOPMKY B Hauase OyToHu3anuu kaprodens B mo3ax: B — 70
r/ra, Cu — 50 r/ra, Mn — 50 r/ra. B kadecTBe MUKpOYJOOpEHUH MOXK-
HO HCIIONIb30BaTh MUHEpaIbHBIE ()OPMBI YIOOpEHHUIA: OOPHYIO KUCIIO-
Ty (0,4 xr/ra), cynpdar menu (0,2 kr/ra), cynbdart mapranma (0,2
Kr/Ta), a TaKkXKe XellaTHhIE M OpraHOMHUHEpalbHbIe yrnooperus Amod
6op — 0,5 n/ra, Anod meap — 0,8 n/ra u Ano6 mapranren — 0,3 n/ra
nnu Okomuct 6op — 0,5 n/ra, Oxomuct mens — 0,6 n/ra U DKOIUCT
mapranen — 0,3 n/ra. Pacxox pabodero pacrsopa — 200 n/ra. Caenyer
OTMETHUTb, YTO IIPH UCIOJIB30BAaHUH MUKPOYI00pEHUI HE0O0X0IMMO B
paboumnii pactBop n00aBuTh 10 Kr MOYEBHHBI (A7 JYUILIEro ycBOe-
HUSI MHUKpPO3JIeMEHTOB). HexopHeBbIe MOAKOPMKH KapTodenss MUKPO-

233



yﬂ06peHI/I$IMI/I MOTr'yT COBMEIIATHCA C MPUMCHCHUEM HWHCCKTUIIHNI0B
IMPOTHUB KOJIOPAACKOI'O JKXYyKa.

10.11. O3umblii 1 IPOBOI parnc

SpoBoii U 03UMBIA paric B pecryOnrKe BO3JeNbIBAETCs Ha TJI0-
maan 300 TeIC.ra, uTO coctaBisfer 6,3% B CTPYKType IMOCEBHBIX
miomaneit. OkynaeMocTh 1 Kr MHHEPaJIbHBIX yI0OpEHUH TP BO3/1e-
JIBIBAHUM parica COCTaBIAET 3,2 KT MacliOCEMSH.

Ocobennoctn nuTtanus. Kak 03uMBINA, Tak M ApOBOM parc
MPEABSBISIIOT TOBBIIICHHBIE TPEOOBaHMSI K TUIOJOPOIMIO MTOYB, OCO-
OCHHO K a30THOMY pexuMy. JIydImMu moYBamMu JJIsl BO3/ICIILIBAHUS
parica sIBJISIFOTCSl IGPHOBO-TIO/I30JIUCTHIE CYTIIMHUCTBIE U CyTleCuaHble
Ha MOpEHe.

OntuMalibHbIe arpoOXMMHUYECKHE IOoKa3aTenu MouBbl: pHyc —
6,0-6,5, comepxanue rymyca — He MeHee 1,8%, MOABIKHBIX (GOpM
P,0s u K>;0 — He menee 150 mr/kr.

Hns ycnemnol nepesMMOBKH IMOCEBBI 03UMOTrO parica ClIeayer
pa3MelaTh IPEeMMYIIECTBEHHO HA CEBEPHBIX, BOCTOUHBIX U CEBEPO-
BOCTOYHBIX CKJIOHAX, T.€. TaM, I[le HUXKE CPEIHECYTOUHBIN Iepernaj
TeMIIepaTyp.

Panc — kynprypa, morpeOisomas 3HAYUTENbHOE KOJIUYECTBO
azora. C 1 T ceMsH U COOTBETCTBYIOIIUM KOJHMYECTBOM COJIOMBI O3H-
MBI parc B cpeaHeM BBIHOCHT 54-62 kr a3zora, 24-34 — docdopa u
35-40 kr kanus, sspoBoii — 55-58 kr azora, 20-24 kr dhochopa u 46-53
KI' Kajus, T.€. O3UMbIH parc noTpeOisieT HEMHOro OOoJblIe a30Ta U
KaJusi, YeM SIPOBOM.

O3uMBII paric OT SPOBOTO OTIMYAETCS Oojiee PacTSIHYTHIM TIe-
PHOAOM HOTJIOLICHHUS 3JEMEHTOB NMUTaHUA M 0oJiee BHICOKOW MHTEH-
CHBHOCTBIO MOTPEOJICHHUS 3JIEMEHTOB NUTAaHMUS HA PaHHUX CTaausIX
pasButus (daza mucroodpazoBanus) (pucyHok 10.11). B manpHei-
[IeM AWHAMHKA OTJIOLICHUS IUTATEIbHbIX BELIECTB PAIICOM SIPOBBIM
1 O3UMBIM MMEET OIMHAKOBBIH XapakTep: MoTpeOiieHHE 3JIeMEHTOB
MPOOJDKAETCA O CO3PEBaHMS CEMSIH, MaKCHUMAaJbHBIA MEPUOA I10-
TJIOIIEeHNs a30Ta, pocdopa u Kanwst HaOIOJaeTCsl B Iepuo cTedme-
BaHue-Oyronuzanusa. K ¢ase OyroHnW3alnuu panc O3UMBIA M SIPOBOH
noTpedstoT 65-76% OCHOBHBIX 2JIEMEHTOB ITUTAHHUSL.
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Panc xapakTepu3yeTcs MOBBIIICHHBIM TpeOOBaHHEM K obecre-
YEHHOCTH MMOYB MHKPOIJIEMEHTAMH, OCOOCHHO OOpPOM, MapraHileM M
IIUHKOM, MOTPEOHOCTh B KOTOPBIX BO3PACTAET HA MPOM3BECTKOBAH-
HBIX ITOYBax. I[OCTyHHOCTb MHKPOS3JIEMCHTOB [JIA parica CHUXACTCA B
CYXHE TOJIbl, a TAaKXKe IIPHU XOJOAHOHN Moroje, u30bITouHoM (ochop-
HOM U a30THOM IIUTAaHHUU.

O3umpblit parc SpoBoii panc

= N- = -P205 K20 —e - N —m— P205 K20

120 120

n 100 .
100 ~—_ Pt

80

60 = 60 +
. a

NPK, % ot

40

20

A8

2 CeHTAGpL anpens-wait UioHs vions anpens-wait WioHb ione-asryct asryct

TMCcT006- OyTOHHM3a-  cospeBaHMe  TOJHAs JIUCTO06- OyTOHM3a- co3peBaHMe  MOIHAs
pa3oBaHue LMs-HAYAIIO CrenocTh pasoBaHMe  IIHsI-HAYao CIIeNoCTh
IBETCHHUSA 1BETCHUSA

Pucynok 10.11 — Jluramuka moTpebIeHIs] OCHOBHBIX 3JIEMEHTOB TTH-
TaHUsI O3UMBIM U SIpOBBIM paricoM BapuaHT NisoPgoKizg, (10 qaHHBIM
C.W. IOprens)

Cucrema yno0peHusi 03MMOr0 pamnca MUHEpalbHas, IBY-
YJICHHAs: OCHOBHOE YA0OPEHUE U [TOJKOPMKA.

Opranmndeckue yao0peHus B BHAe HaBo3a win kommocta (20-
30 1/ra) Ha MecYaHBIX W OEMHBIX TYMYCOM IOYBaxX PEKOMEHIYETCs
BHOCUTH IOA TNPEIIIECTBEHHUK. Parc Xopomo ucmosb3yer ux Imo-
crneneiicrere. [10361 MUHEpaIbHBIX yIOOpPEHUH ISl 03UMOTO parca ¢
Y4ETOM YPOBHS INTAHUPYEMOU YPOKaMHOCTH U COAEPIKAHUSI DIIEMEH-
TOB TMIUTaHUS TpecTaBieHsl B Tabmwme 10.11.1.

[omuyro 103y GochopHBIX U KaTUIHBIX YAOOpEHHI JTydIie BHO-
CUTHh TIOCIIe yOOpKM TpEAlIecTBeHHWKA TO0J] OCHOBHYIO 00pabOoTKy
MOYBBI C COOJIOAEHHEM IMPHUEMOB, HAIPAaBJICHHBIX HPOTHB IEpeyIl-
JIOTHEeHUs nouBbl. KpoMe Toro, nist CHUKEHHS NOTEPh Kajius OT BbI-
MBIBaHUS Ha MOYBAX C JIETKHMM T'PaHyJIOMETPHUYECKHM COCTABOM Iie-
necoobpa3zHo BHOcUTh 60-70% pacdeTHOM H03bI Kalus OCEHBIO, a
OCTaJIbHYIO 4acTh — PaHO BECHOM, MpUYeM ONTHMaJbHOH (hopmoit
KaJMMHBIX yIoOpeHui Aisl AaHHOW MOJAKOPMKH sBIsieTcsl Cyibdar
KaJIusl.
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Tabmuua 10.11.1 — J10361 MUHEpaIBHBIX YIOOPEHHH 0] 03UMBIii
parnc Ha JepHOBO-TIOA30IMCTHIX CYTIIMHUCTBIX U CyllecYaHbIX HA MO-
peHe MmouBax

Conepxanne| Ilnanmpyemas ypokaitHOCTH (ceMeHa), 1/ra

Y noopenus

xr/ra 115, PZo;;;KIﬁZo’ 20,1-25.0 |25.1-30,0|30,1-35,0| 35,1-40,0

A3OTHBIE - 80-100 100-120 | 120-140 | 140-160
menee 100 75-90 X X X
101-150 | 6580 | 80-95 X X

@ocdopnsie | 151-200 50-65 65-80 8095 95-110
201-300 40-50 50-60 60-70 70-80
301-400 20-25 25-30 30-35 3540

Kanuiinsle 201-300 50-60 60-70 70-80 8090
301-400 20-30 3040 40-45 45-50

A30THBIEC yI00peHHs, KaK MPaBUIIO, TPUMEHSIOTCS TOCIIe Tepe-
3MMOBKH 03UMOTI0 parica B JiBa TpreMa. TONBKO B HCKITFOUYUTEIbHBIX
cinydasix a3oT (He Oosee 30 Kr/ra) BHOCAT OCEHBIO (ILIOXOM Mpemie-
CTBEHHMK, B Ka4e€CTBE OpPIaHWYECKOr'o yIO0OpEeHHs HCIIOIb30Bajach
COJIOMa, HM3KOE IUIofopojue MouBbl). YTOObI BHECEHUE I10J] IOCEB
KyJIbTYpHI a30Ta, pochopa u kanmus ObUTO0 cOaTaHCHPOBAHHBIM, JTyd-
111e BCEr0 IPUMEHATh KOMIUIEKCHbIE ynoOpenus. Ha nousax:

— C HU3KOM U CpellHeH CTeleHbI0 00ECIIEYCHHOCTH ITOABHKHBIMU
dbopmamu pochopa u kamus N:P:K 5-6:18-20:30-35, 5:16:35 + S +
ruaporymar, 5:16:35 + S + ¢penomenan, 5:16:35 + S + smum,

— C TMOBBILIEHHBIM M BBICOKUM copepxkaHueM ¢ocdopa 1 Kaaus -
N:PK - 7-8:16-18:25-31, 7:16-18:25-31 + S + B, 7:16-18:25-31 + S
+B + Mn, 7:16-18:25-31 + S + B + Mn + 3m0uH.

[Tomo6HBIE KOMILTIEKCHBIE a30THO-(hochOpHO-KaNHifHbIE yI00-
pernst pa3paboransl PYIl «MHCTHTYT TOYBOBENEHUSI M arpOXUMHUHU
HAH Benapycu» copmectHo ¢ OAO «['oMenbcknii XUMHYECKHH 3a-
BOI.

A30THBIE yOOpEHUs ClieAyeT BHOCHTb B IOAKOPMKH. [lepgyio B
no3e Nij120 — BO BpeMs BO30OHOBICHHS BECEHHEH BereTaluu
(BBB). JIyumumu popMaMu a30THBIX yIOOpPEHUN SIBISIFOTCS aMMU-
ayHas cenutpa, KAC, kapbamua. B roapsl ¢ panHeil BecHOH B TIEpBYIO
MOJIKOPMKY ciiemyeT BHOCHTE 40-60 Kr/ra a3ora, a OCTaNbHYIO J03Y
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BHeCTH B (paze OyToHHM3anuu. B 3ToM ciydae BO3BpaT BECEHHUX 3a-
MOPO3KOB HE OKayKeT T'YyOUTEIbHOro NEWCTBUSI HAa PAacCTEHUS parica.
Taxoke cnemyer yuecTs, 4TO B MEPBYIO oYepenb CIeAyeT MOAKapMIIU-
BaTh OCJIa0JICHHBIC TTOCEBHI M TMOCEBBI, PACIIONIOKEHHbBIC Ha JIETKUX
I1o4YBax.

Bmopyro nonkopMky (Nao.eo) TpoBOAAT B ¢haze crebiieBaHUs
(mpumepHO uvepe3 2-2,5 Helenu IMocie MepBoi) aMMHAauYHOW CeTHuT-
poii, KAC, cynbdarom ammonust. B ciaydae ncnonb3oBanus cynbda-
Ta aMMOHHS HEOOXOAUMO 00paTUTh 0co00e BHUMAaHHE Ha CO/EPKa-
HUE cephl B mouBe. Tak, JaHHOE ya00peHue 1erIeco00pa3HO UCIIONb-
30BaTh Ha MOYBaX C HU3KUM COJCPKaHHEM OOMEHHOW cepbl (MeHee
6,0 mr/kr moussl). Ha mouBax c Ooliee BBHICOKUM €€ COJEpKaHUEM
BHECCHHC ch]L(baTa AMMOHUSA MOXKET IMPUBOANTH K IMOBBIIICHUIO CO-
Jiep KaHusl TIIFOKO3UHOJIATOB B MacjoceMeHax.

IIpu BHecenun KAC mo3a a3ora He JomkHa mpeBwimaTh 30
kr/ra. KAC HeoOxoauMo pa30aBuTh BOZOH B cooTHomeHun 1:3. [lpu
OTOM B pacTBOP MOXXHO BBECTH MHUKPOIJIEMCHTBI U MHCEKTHIHIBI.
ITonxopMKy IPOBOJUTE B YTPEHHEE WIIM BEUEPHEE BPEMSI.

[Ipu HEmocTaTOYHOM BHECEHHHU a30Ta B MEPBBIE JBE MOJKOPMKH
MO>XKHO IPOBECTH B mpembio — ciycTs 1-1,5 Hegenu B dasze OyToHH-
3aluu 00 Hauana yeemenus. B aTom ciydae ucnonb3yroT 5-10%-b1it
pactBop kapbamuna, KAC umm XKKY, cogepxamiee N, Mn, S, B, Mo.
[Ipu cmaboMm pa3BUTHM pacTEHUIl WM MPU TyCTOTE CTOSHHS pacTe-
Huit Menee 40 mT./m 2 103y a30Ta ciieyeT MOBBICHTH Ha 20-40 Kr/Ta.

[Ipu BO3mENBIBaHWM O3UMOTO palica Ha MacloceMeHa 00s3a-
TENBHBIM yCJIOBHEM SIBIISIETCS] TIPOBEIEHNE HEKOPHEBBIX IOJKOPMOK
OopoM, MapraHieM, MOIHOICHOM M MarHueM. Tak, B OCCHHHUH Tepu-
on (B daze 3-5 nucTheB) menecooOpa3HO MPOBEIACHNE TIEPBOM HEKOP-
HeBOoW moakopMku Oopom B mo3e 30-50 r/ra, BTOpas HEKOpHeBas
MTOJIKOPMKa ITPOBONTCS B BECEHHUI TIepro (B (hase OyToHU3aINM) —
6op 50-70 r/ra, mapranen — 50-100 r/ra, momubmen — 30-40 r/ra,
marawmii — 50-100 r/ra.

B xauectBe MUKpOYAOOpEHUIT MOKHO HCIIONB30BATH MUHEPAITh-
HBIE COJIM M UX XEJIAaTHBIE COSNUHEHUS, TPON3BOIMMBIC Pa3IMdHBIMU
npousBogutersiMu (AJOb Mn, AJIOb B, MukpoCtum 60p, Muk-
poCui 6op u nap.). TexHOMmornyeckas cxema MPUMEHEHUS MaKpo- U
MUKPOYZIOOpPEHH B TEXHOJIOTHH BO3JIEIBIBAHUS 03UMOT0O parca MmpHu-
BezeHa B Tabmue 10.11.2.
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Tab6muna 10.11.2 — TexHonornyeckasi cxema MpUMEHEHUs yI00pe-
HUU TIPU BO3JIEBIBAHUU 03UMOT0 parica (ypoxaiHocts 40-50 11/ra)

o361 ynoOpeHuti,
Kr/Ta I.B.

®opmbl ynoOpeHwuii

CpOKI/I MMPUMEHCHUA

N20—25 I:)80—100 K120—150

amMModoc, XJIOpUCTBIN

J10 I10CCBa

KaJii
N KAC wmu cynbaT aMm- | BecHOHM B Hadae Bere-
100-120 MOHMS Taru
gepe3 2-2,5 Henenu
Nso-60 MOUYEBHHA p ») HEAC
TIOCJIE TIEPBOM
HEKOPHEBBIE MOJAKOPMKHU
Ocenb: B ¢a3y 4-6
6opHas kucinora (Co- Pasy
mioGop JID) u cymsdat nucTeeB. Becna: 1-9—
p 4 B (hazy creOuieBanus 2-
Maprania wit 1 — nepea IBETCHUEM B
Bo,20Mng g5 An106 Bop u Azo6 p

Maprasnen win
MuxpoCtum-bop mnu
MuxpoCun-bop

0aKOBOM CMECH C HH-
CEKTHLIMIOM U J00aB-
JICHUEM MOYCBUHBI —
12 xr Ha 200 51 paboue-
T'O pacTBopa.

Cucrema yno0peHusi ipoBOro pamca MUHEpalbHasl, JBYWICH-
Hasi: OCHOBHOE BHECEHHE YI00PEHUH U MOJIKOPMKA.
Opranmndeckue yaoOpeHus 1enecoo0pa3HO BHOCHUTH IO Tpe/l-

niecTBeHHUK panca. docdopHble U KanuiiHble yA0OpEeHUs Ha CBS3-
HBIX I[I0YBaX BHOCAT OCEHBbIO IIPU OCHOBHON 00pabOTKe, Ha JIETKUX
[o4YBax B MNPENOCEBHYIO KynbTuBaluio. B kadectBe (ochopHbIX
yIOOpEHNI MOXKHO HCIOJNB30BaTh KOMIUIEKCHBIE YAOOPEHUS: aMMO-
(hoc, aMMOHM3MPOBaHHBIN cynepdhocdaT, U3 KaTMHHBIX — XJIOPUCTHIN
KaJHil.

Jo3b1 dochopHbIX W KamUIHBIX YyHOOpPEHWId TNpENCTaBICHBI B
Tabmumax 10.11.3 1 10.11.4.

C 9KOJIOrv4YecKoi TOUKU 3PEHUS, YUUTHIBASI BHICOKYIO OB K-
HOCTb a30THBIX y#OOpeHUil, UX BHECEHHE CIEeIyeT NMPOBOIUTH BeEC-
HOH, MOJ1 PEIIOCEBHYI0 00pabOTKy HMOYBHI.
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Tat6muna 10.11.3 — J1o3s! hochopHBIX ymoOpeHuil o spoBO paric
Ha IEPHOBO-TTOI30JUCTHIX CYTIIMHUCTBIX M CyITECUaHbIX MOYBAX Ha
MOPEHHBIX CYTJIMHKAX, KI/Ta JI.B.

ConeprkaHue B mo4YBe NOABWKHON (opMbl P2Os,
IIpenmecTBeHHUK MT/KT

menee 100 101-150|151-200| 201-300 | 301-400
Kaprodens, kykypysa | g5 gy | 5565 | 45.55 | 30-35 | 15
(50 1/ra HaBO3a)
O3umeble 3epHOBEIE (20
T/Ta HaBO3a)
3epHOBBIC, 3epHO0000-
BbIC, MH. U OJTH. TPaBBhI

70-85 | 60-70 | 50-60 | 35-40 20

75-90 | 65-75 | 55-65 | 40-45 25

Tab6muma 10.11.4 — J103b! KanMHHBIX yI00pEHUI 10/ IPOBOH paric Ha
JIEPHOBO-TIOI30JIUCTHIX CYTJIMHUCTBIX U CYIIECYaHbIX MMOYBaX Ha MO-
PEHHBIX CyIJIMHKaX, Kr/ra JI.B.

Coneprkanue B mo4use noABmwxHoM popmer K;0,
IIpenmecTBeHHUK MI/KT
menee 80| 81-140 | 141-200 | 201-300 | 301-400

95-110 | 85-105 | 75-85 | 45-55 0-25

Kaprodens, kykypy3a
(50 1/ra HaBO3a)
O3umsbie 3epHOBBIE (20
T/Ta HaBO3a)
3epHOBEIe, 3epHO0000-
BbIE, MH. U OJTH. TPABHI

110-125 | 100-120 | 90-100 | 60-70 35

120-135 | 110-130 | 100-110| 70-80 45

A3OT 11071 paric IpoBOi TpH pacueTHor mo3e Oomee 90 kr/ra cie-
IyeT BHOCUTH JpoOHO: 10 moceBa B Buae KAC, MOYEBUHBI UM aM-
MuauHou cenuTpsl (50% pacuerHoil no3bl) U moakopMku. [lepmas
nogkopMka — ¢aza 4-6 mucteeB (30% pacdeTHOM 103bI) B BHIE
cynb(aTa aMMOHUS, MOYEBHHBI MM aMMHA4YHOM cenuTpel. Bropas
nogkopMka — (asa Oyronmsauun (20% pacdeTHOH 1O3bI) B BHIE
KAC omHOBpeMEHHO C BHECEHHEM MHUKPO3JIEMEHTOB M MHCEKTHIINI-
HOI 00pabOoTKO# OT ParcoBOro IBETOEAa ¢ HOPMOH pacxoaa 6aKoBOH
cmecu 300 n/ra.

UccnenoBanus, nmpoBeeHHbIE KaQeapold arpoXuMHH, ITOYBOBe-
JIEHUS B CelnbCKoXo3siicTBeHHOU 3Kkonoruu YO «I'T'AVYy», mokazanu,
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YTO C arpOHOMHYECKOH, YHEPreTHYECKOH M IKOHOMHUYECKOH TOYEK
3peHwsI BHECCHHE a30THBIX yIoOpeHul B jqo3ax Oonee 150 kxr/ra i.B.
Hed(D(heKTUBHO, TaK Kak aOCONOTHBIE BEIMYHHBI IPUPOCTa ypOxKas
IIPH STOM CHIKAIOTCA. TakKe YCTaHOBJICHO, YTO 3PQEKT OT mpume-
HeHus cepoconepkanmx ynoopennit ((NH4):SO4) mposBiisics iuib
Ha TOYBax ¢ OOECIICYCHHOCTHIO 3JIEMEHTOM HIDKE CpelHel (MeHee
6,0 MI/KT MOYBHI), & €r0 OJHOCTOPOHHEE MPUMEHEHHE MPUBOAUT K
MOBBIIICHHOMY COJICPKaHHIO TIIIOKO3UMHOIATOB B MACIIOCEM EHAX.

ITpu HM3BECTKOBAHMHM KHCIBIX MOYB MPOUCXOAUT YMEHBIICHUE
MOJBMKHOCTH MHOTMX MHKpORJIEMEHTOB. B HamOonblieil cremneHu
3TO OTHOCUTCS K OOpYy M MapraHiry, 4To Tpedyer o0si3aTelnbHOrO J10-
MOJTHUTENIFHOTO UX BHECEHUS Ha mouBax ¢ pH Onu3Kkol K HeHTpanb-
HOW MM Tociie u3BecTKoBaHUs. CHIKEHUE TOCTYITHOCTH MUKpPOdJIe-
MEHTOB MOXKET TMPOSBIATLCS TaK XK€ HA MOYBaX JIETKOrO T'paHyJo-
METPUUYECKOTO COCTaBa, OCOOCHHO B 3aCyIUIMBBIC TOJbl. B cBsizu ¢
STHM Ha JEPHOBO-TIOA30JIUCTHIX MOYBAX PEKOMEHJIYETCS HCIONB30-
BaTh B BHJIC HEKOPHEBOH MTOJIKOPMKH, HaUHHAs ¢ (hasbl 6-8 TUCTHEB U
3akaHumBas (azoi Oyronnzanuu: 6op 50-70 r/ra, mapranen — 50-100
r/ra, monmoner — 30-40 r/ra, maruuii — 50-100 r/ra B BuE comueii Me-
TaJUTOB WJIM C MCTIOIB30BAaHNEM MUKPOYAOOPEHHH, COepKALINX Me-
TaJIJIBI B XENIATHOH opMme.

Onnako Hambosiee ONTUMAJIbHBIM CPOKOM BHECEHHS MHKpO-
ynobpenwnii sBnsierca (asa OyTOHHM3AIMH, KOTOpas IIUTCS, B 3aBH-
CHMOCTH OT TOTOHBIX YCIIOBHH, OKONO Mecsima. Mcmomp3oBanue
MHKpOYJOOpEHHUH ClenyeT COBMEIATh ¢ MPIMEHEHHEM HHCEKTUIIH-
JIOB ITPOTUB PAIICOBOTO IIBETOEIA U CKPHITHOXOOOTHHKA.

10.12. OgHoJieTHHE TPABBI

OnHonerHue TpaBbl B PECIyONHKE €KEroIHO BHICEBAIOTCS Ha
mommanu 6omee 300 Toic.ra. OHM HCTIONB3YIOTCS JUIS TIOJTYYEeHUS 3€-
JICHOTO KOpMa, CHJIOCA, CeHa)ka WIIM CeMsiH. B rpymimy omHoIeTHHX
TpaB BXoAsT 0000BBIE (Cepajienia, ropox, BUKa, JIOMUH), KaITyCTHBIE
(paric sIpOBO¥, parc 03UMBI, TOPYHIIA, PEIbKa MAaCINIHAs, CypeHIia
o3uMas), 3JaKoBble (paiirpac ogHoieTHH). Bee ykazaHHBIE KylbTy-
PBI BBICEBAIOTCS B YHCTHIX (KpPOME BUKH W TOpoOXa) M CMEIIaHHBIX
noceBax (tabmmna 10.12.1). OxgHONeTHHE TPaBBI B CEBOOOOPOTE MO-
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T'yT UCIIOJIBb30BAaThCA KaK OCHOBHAA HJIM KAK MPOMEKYTOYHAA KYJIb-

Typa.

Jnst omHONETHUX TpaB HamOoliee MPUTOAHBI CYTJIMHUCTHIC, CY-
MecyaHble U MecyaHble, MOJCTUIaeMble MOPEHOM, a Takke TopdsaHbIe

IIOYBHEI.

Tabnuia 10.12.1— OxHoNeTHHE TPaBhI

311aKoBBIE BoGoBrie KamnycrtHslie CMelIaHHbIe TTOCEBHI
Paiirpac Cepanenna, |Parmc sipoBoii, panc | JlronuH + oBec, ropox
OJTHOJIETHHUH | JIFOIIUH, TOPOX, |03MMBIii, CypenuIia| + oBec, BUKa + OBeC,
BUKa o3MMasi, peZibka | BHUKa + parc spoBOM,

MacCJIn4yHas

peapka maciuyHas +
OBEC, parc 03UMbIi +
pairpac oJlHOJIeTHUH +
cepazienia, U +
ropox +pairpac oHoO-
JIETHUH, TOpOX + oBeEC
+ paiirpac OJHOJIETHUN

Cpennuii BEIHOC DJIEMEHTOB MTUTAaHMS ¢ 1 T 3€IeHON MacChl Of-
HOJICTHUX TpaB mpencrtaBiieH B Tabmuie 10.12.2. boOoBBIe TpaBhI
OTJIMYAIOTCS MaKCHMAJIbHBIM BBIHOCOM a30Ta, KaIyCTHBIE W 3J1aKO-
BBIE — MAKCUMAJIEHBIM BEIHOCOM KaJIHsl.

Ta6muma 10.12.2 — Cpegauit BEBIHOC DIIEMEHTOB TUTAHUS OTHOJIET-
HUMH TpaBaMHu

N | P,0s | K,0
Bun onHoneTHux Tpas =
KI/T 3€J€HOM MacChl
BoboBrie 48 1,3 3,9
Bo060BO-311aK0BBIE 45 1,3 43
Kamnyctabie 4.4 0,9 5,0
Paiirpac onHoneTHui 3,9 1,7 9,2

Jlo3pl MHHEpaNbHBIX yIOOpEHHMH 3aBUCST OT BO3JENIBIBAEMOI
KyJIBTYpBI, TUIAHUPYEMOH YpOXXaHHOCTH, THIA IOYB U MX OKYJIbTY-

pennoctH (tabm. 10.12.3).
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Tabmuua 10.12.3 — J10361 MUHEpaIBHBIX YI0OPEHHIA MO OTHONETHUE
TpaBbl

I'pynna onHONETHUX TpaB | Joza NPK, kr/ra
JlepHOBO-TIO30)IUCThIE OYBHI
KarnycTHbI€ 371aK0BBIE Ngo-110P40-50Ksg0-120
3nakoBble (paifrpac oHONETHMIA) N100-110P40-50K80-120
B060B0-31aKOBbIE Neo-80P30-40K60-80
Bo6oBEIE P40-50Kg0-100
TopdsHbIe HOYBHI

KamycrHble, 31ak0BbIe, 0000BO-3JIAKOBBIC | N2o.40P3040K70-100

OnTrManbpHas 1032 a30Ta a30THBIX YyHoOpeHwWit mog 6000Bo-
37aKoBble cMecH coctaBisier 60-80 kr/ra. YBenuueHwne 03Bl a30Ta
HE MPUBOJUT K POCTY MPOAYKTUBHOCTH M YXYAIIAE€T KaYeCTBO KOp-
Ma. [Tockonbky 6000BO-311aKOBBIE TPaBbI TPABOCMECH SIBIISFOTCS XO-
pommrM NpEeAMICCTBEHHUKOM I10J] O3MMBIC 3€PHOBLIC KYJIbTYPBI, TO
MOJ] HAX PEKOMEHJyeTCs BHECEHUE OPraHUYEeCKUX yI0O0peHH B J0-
3ax 30-40 1/ra.

[Ipu BO3mENbIBaHUM padTpaca OJHOJNETHETO B YHCTOM BHJE OI-
TUMaJjIbHas 7033 a30THBIX ymoOpenuii coctanser 100-110 kr/ra 1.B.
s KamyCTHBIX KyJIbTYp pekomenmyercs BHecenue 90-100 kr/ra
azora. [lom omHONerHme 06OOOBBIE TpaBHI a30THBIC YMOOpPEHHS HE
BHOCSITCA.

Ha topdsubIx mouBax mox Bce OTHOJETHHE TPABBI PEKOMEHIY-
ercst mpuMeHATb No-20P30-40K70-100. Ha merpamupoBanHHbBIX TOpQSHE-
Kax J103a MUHEpAJIBHOTO a30Ta yBenunuuBaercs 10 40-60 kr/ra.

AzotHbIe, GhochOopHbIE U KaIHiHBIE YA0OpEHUS BHOCIT B OCHOB-
HOH mpueM Moj NpeanoceBHy KyiapTuBaiuio. Ilox paifrpac omHo-
JIETHUW a30THBIE YAOOPEHHS BHOCSAT B TIOBEPXHOCTHYIO IMTOAKOPMKY.

10.13. MHoro/sieTHUE TPaBbI

B Pecnybnuke benapyck Bo3aenbIBalOT MHOrojeTHHe 000OBBIE
TpaBbl (KJIEBep, JIOLEPHA, rajera BOCTOYHAas, JOHHUK, JISIABEHEL),
MHOTOJIETHHE 3JIaKOBBIE TPaBbl (THMO(EeBKa JTyroBasi, exa cOopHasi,
OBCSIHHIIA, JTMCOXBOCT JIyT'OBOH, MATIIMK, KOCTpel 0€30CThIi, palirpac
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NAcTOMILHBIN, TOJNIEBUIIA, IBYKHCTOYHWUK) W MHOronetHue 000oBo-
371aKOBBIE TPABBI.

B mosneBbIX M KOPMOBBIX CEBOOOOPOTaX MHOTOJETHHE TPaBBI
BO3/ICNBIBAIOTCSL B YHCTOM BUJE OO B cMeCH 0OOOBBIX CO 37aKOBBI-
MHU. MHoroneTrHre TpaBbl 3(dexTrHBHEE BO3IENBIBATH B YHCTOM BU-
e, 4TO TI03BOJISIET OOoJiee PallMOHANIBHO HCIIONB30BaTh MUHEPAIbHEIC
yIOOpeHHs Ha 3JaKOBBIX TpaBaX M IOTCHIIMAT CUMOMOTHYECKOU
azor¢ukcanmu 000OBBIX TpaB. Ha TOCTOSHHBIX ydacTKax MOXET
BO3JICBIBATRCS JIIOIIEPHA B TeUeHHe 5-6 net u rajnera (o 10 ner).

BoboBble MHOTONETHHE TPaBbl OTJIMYAIOTCS CHOCOOHOCTBIO HC-
MOJIb30BaTh a30T M3 BO3/lyXa B CHMOHMO3€ C KIyOCHHKOBBIMU OaKTe-
pusimu. KoadunmenT azordukcanmu y 3THX KyJIbTyp COCTaBIIsET
60-70%. B cBsi3u ¢ 3TUM 0OOOBBIC MHOTOJICTHUE TPaBbl HE HYXK7a-
torcst B azore. OHH TpeOYIOT OKYJIBTYPEHHBIX MOYB C ONTHMAIbHBIM
3aracoM MUTATENBHBIX BEIIECTB M XOPOUIMMHU BOJIHO-(DU3NYECKUMU
CBOICTBAMHU INOYB. YCJIOBHEM IIOJYYEHHUS BBICOKOH ypokailHOCTH
kneBepa sBusiercsi pHic mouBeHHoit cpeasl — 6,0-7,0, mronepHsl —
6,5-7,0.

MHoroneraue 6000BbIe TPaBbI OTIIMYAIOTCS OOJBIIIMM BBIHOCOM
kanmsi. Ha ¢opmupoBanne 1 T ceHa oM pacxomyror 23,4 KT a3oTa,
5,1 xr docdopa, 27,2 kr kammsa. Hambonee WHTEHCUBHO YCBOCHHE
JJIEMEHTOB MUTAHUS Y MHOTOJIETHUX OOOOBBIX TpaB NMPOUCXOAWUT B
(ha3pl OyTOHM3AIMK U MBETEHUs. B mepBbIe TOMbI KU3HU 00OOBBIM
TpaBaMm HeoOxoauM (Gocdop B IErKOAOCTYITHON Gopme.

Onu TpeboBaTenbHB K MUKPOAJIEMEHTaM: 00py, MOTHOICHY 1 MEIH.

[lepcrieKTHBHBIMHU BBICOKOIIPOAYKTUBHBIMA MHOTOJIETHHMH 00-
OOBBIMH KYJIBTYPAMH JIJIsI KOPMOIIPOHU3BOJCTBA PECITYOIMKH SBIISIOT-
Csl JISIIBEHEI] pOraThii, Tajiera BOCTOYHas!, JOHHUK Oenbril. JIanBeHen
poraTelii He TpeboBaTeNeH K IIOAOPOAMIO MOYBBI, YCTOMYUB K I10-
BBIIIIEHHON KUCIOTHOCTH TOYB, ontuManbHoe pHyc) — 4,5-7,5. Tane-
ra BOCTOYHAS OTJIMYaeTcs BRICOKAM (10 10 JIeT) mpoayKTUBHEIM JI0JI-
ronerrneM. OHa XOPOIIIO pacTeT Ha BCEX Ha BCEX MOYBax (KpoMe 3a-
OOJIOUEHHBIX ¥ TIECYAHBIX, PA3BUBAIOIINXCS Ha TIECKax), TpeOyeT n3-
BecTKoBaHUs 1pu pHyc MeHee 5,5. JloHHUK Oenblii — ABYJEeTHEeE, 3a-
cyxoycroitunBoe pacteHue. OH mpom3pacTaeT Ha BCEX TUIAX TOYB
(KpoMe TsDKeJIbIX TIepeyBIaKHEHHBIX U KUCIBIX ouBaxX pHyc < 5,8).

MHoroseTHA€E 371aKOBBIE TPaBbl MeHee TPeOOBaTENbHBI K TOY-
BEHHBIM ycioBusM. OHU Jydile NEpeHOCST MOBBILIEHHYIO KHCIIOT-
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HOCTb, BCE K€ Ha MPOM3BECTKOBAHHBIX MOYBAX OHHU JAIOT OONBLIYIO
YPOKaHOCTb.

Yoobpenue xnesepa nyzoso2o. M3BecTkoBaHNE MOUBHI MOJ Kile-
BEp MPOBOJAT MOTHOM JJ030M U 1O BO3MOYKHOCTH 3a TOJ UJIH 32 2 T0-
Jla 10 ero MmoceBa.

KJICBep, KaK IIpaBUJIO, BBICCBAIOT 11O ITOKPOB AUMEHA, OAHOJICT-
HUX TpaB, 03UMOH pku. KiieBep TyroBoil MOJOKUTEIBHO pEarupyer
Ha TPUMEHEHHE OpPraHWYecKUX yHoOpeHWil Mmoj MpeeCTBEHHHUK.
[Ipu BHEceHMM TOJ] MOKPOBHYIO 3epHOBYIO KynbTypy 30-40 T/ra Ha-
BO3a KJIeBep OBICTpee pacTeT B HadalbHBIN MEPHO/, TOBHIIIASTCS Ha-
JEKHOCTb €ro COXPaHEHHs 110/ TOKPOBOM U B IIEPHOJT 3UMOBKH.

[lon mMoKpoBHYIO KyJIbTYpY PEKOMEHIyETCsl BHOCHTh HE Ooliee
60 xr azora. [lpu OompmMx n03ax a3zora HaOMIOJAETCS yrHETEHHE
KIJIIEBEpAa 3€PHOBBLIMU ITOKPOBHBIMU KYJIbTYpaMH, YTO OTPHULIATEIHBHO
OTpa)kaeTcsi HA COXPAHHOCTH BCXOJIOB M MOCIENYOIIEH MPOTyKTHB-
HOCTH BCXOJIOB.

I'maBHBIM KpuTEpHeM omnpesercHus 103 GOCPOPHBIX U KaIWK-
HBIX YIOOpEHM KieBepa SIBJSIFOTCS JIAaHHBIE MO COACPIKaHUIO MMOJI-
BIDKHBIX (popMm dochopa u Kanus B MOYBE U TIAHUPYEMOH YpOXKaii-
Hoctu kieBepa (tabmuia 10.13.1). dochopHble ynoOpeHHs MOKHO
BHOCHTH B 3aIlac WJIM BECHOH Iociie mepe3nMoBKH (1 rom moip3oBa-
HUS) B Hayalle BO30OHOBIIEHUS BECEHHeW Bereramuu. i kamms
MIpEeaNOYTHTENbHEE TAKKE BECEHHUE TIOAKOPMKH.

Ecmn no3er kamus Bermme 90 Kr/ra, TO WX Jydille MPUMEHSTH
IpoOHO TIOJ YKOCHI, 4TO oOecrednT 3P¢PEeKTHBHOE HCIOIH30BAaHUE
pacTeHUsIMU U CHU3WT MIOTEPH Kalius U3 MOYBHI. B cirydae korma pac-
TEHHS KJIeBepa JIyrOBOT'O BBIILIM H3-TIOJ MOKPOBa OCIAa0IEHHBIE, B
TIEPBBIN TOJ] €ro KU3HU HEoOXoauMa moaKopMKka dochopom U Kamu-
em. @ocopHbIe U KaIWHHBIE yIOOpEHUs CIOCOOCTBYIOT HaKOILIe-
HUIO CaxapoB B KOPHEBBIX KJIETKaX PAacTEHHWH KIIEBepa M TEM CaMBbIM
YMEHBIIAIOT BBIMIAJIEHNE KiIeBepa BO BpeMs 3UMOBKU. ONTHManbHON
N030# ynoOpeHrst B 3aBUCHMOCTH OT YPOBHS TUIOIOPOAMS TIOYBHI B
MTOJIKOPMKY KIIEBE€pa OCEHBIO, IMociie YOOPKUA MOKPOBHOM KYIBTYPHI,
siBisgeTcs P3g.60Ks0-90.

Ha mouBax 1 u 2 rpynm obecriedeHHOCTH O0pOM M MOJIHOIEHOM
KJIeBep HYXIaeTcsd B OOPHBIX W MOJIMOJEHOBBIX YIOOPEHUSAX, KOTO-
pBIe MO)KHO BHECTH B HEKOPHEBYIO MTOAKOPMKY B (pa3y OyToHM3auu
kieBepa B o3e 50 r/ra 6opa u 25-50 r/ra monubaeHa.
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[IpeamouTtuTenbHee ¢ TOYKK 3pEHUs] YHEProcOepeKeHHs Mpen-
noceBHasi 00paboTKa ceMsiH MonudgaToM aMMoHMs B 1o3e 20 T 11.B./11
ceMsiH 1 OOpHO# kucioroii B go3e 30-50 r a.B./11 ceMsH.

BaxHbIM KOMIIOHEHTOM COBPEMEHHON TEXHOJOTMH BO3JENbIBA-
HUSI 000OBBIX MHOTOJIETHUX TpaB SIBISIETCSI MHOKYJISIMS CEMSH Iie-
pea IIOCEBOM M IIPUMEHEHUEM PEryJsSTOPOB pocTa pacTeHHud. s
yBEIIMUYCHHUS a30TPHUKCAMU ceMeHa 0O0OOBBIX TpaB o0padaThIBAIOT
CampoHUTOM B Jio3¢ 1 J1/T cemsH. Perynsitopsl pocta pekoMeHayeTcs
MPUMEHSTH B (a3e Havana crebieBaHus KieBepa u3 pacuera 350 r/ra
kBaprazuHa wiu 50 mi/ra snuHa. [IpubaBka yposkasi 3eJI€HOH MacChl
KJIEBEpa OT PEryJISTOPOB POCTa cocTaBisieT 2,5-6,3 T/ra, OT CalpOHHU-
Ta —5,6-7,2 1/Ta.

Yoobopenue nioyepnuvr. Jlrouepna Oosee, yeM KieBep, TpeOoOBa-
TellbHA W OT3BIBYMBA KaK Ha o0Ilee IJIOJ0pOAMe TOYB, TaK W Ha
obecrieueHHOCTh uX ochopom u kaueMm. CoaepikaHue TOIBUKHOTO
dochopa u kamus T0HKHO ObITh He MeHee 150 MI/Kr mouBbl. JTa
KyJIbTYpa BbICEBAaETCS IO/ TOKPOB U OecriokpoBHo. [Ipu Gecrokpos-
HOM TIOCEBE OpPraHWYEcKHE YJOOpEHUs BHOCATCS HEMOCPEICTBEHHO
IOJT JTFOIIEPHY, MPH UCIONB30BAHUH TTOKPOBHOTO MOCEBA MX MPHUMe-
HAOT B 7103aX 30-40 T/ra 1o 3epHOBBIC TIOKPOBHBIE KYJIbTYPHI.

IIpu BO3aEnBIBaHMM JIOLICPHBI 0€3 MOKpoBa (ochopHbIE U Ka-
TUHHBIE YI00pEHUsT BHOCAT B OCHOBHOW IPHEM JO IIOCEBA U B MOJ-
kopMKy. [IpumoceBHoe BHeceHue dochopa B 1o3e 15 Kr/ra moBsima-
eT YpOXKaHOCTh M YCTOWYMBOCTH JIIOIEPHBI K HEOIArONpHATHBIM
ycnoBusM. [lpu exxerogHoM HCMOIb30BaHUU JIONEPHBI (ocopHbIe
Y KaJwifHble yIOOpeHrs] BHOCSTCS BECHOW B Hadayie BO30OHOBIIECHHS
BETeTallnu.

[Ipumenenne MUKPOYIOOpPEHUH, CATPOHUTA H PETYIIATOPOB POC-
Ta PaCTEHHU MO JIFOLIEPHY IPOBOJUTCS TAKXKe, KaK M Ha KIIEBepe.

Yoobpenue eanecu 6ocmounotl, na0eenya pocamozo, OOHHUKA
0enozo aHANOTHMYHO CHUCTEME YAOOpEeHHs KieBepa JYroBOTO U JIFO-
uepHbl. [lox 3TH KynbTyphl HE MPUMEHSIFOT a30THBIE yao0peHus. Kak
WCKITIOYEHHUE TI0]T TaJlery BOCTOUHYIO B IIEPBBIN IO KU3HH (IIpu Oec-
TTOKPOBHOM BO3JIENIBIBAHUH JIOITyCKAETCS BHECEHHWE a30Ta B TMOJ-
KOpMKY B g03e 30-60 kr/ra, eciu 1MoJl MpeaIIeCTBEHHUK HITH Hero-
CPEICTBEHHO MOJ[ caMy KYJNbTypy HE€ MPUMEHSIINCh OpPraHWYecKHe
ynoopenwus. J{o3p1 (GOCPOpHBIX W KAIMHHBIX YHOOpEHHWI IMOx 3TH
KyJIBTYpBI npefcTasiensl B Tabauue 10.13.1.
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Yoobpenue 606060-31axK06b1x mpas OTIMYALTCS OT OIHOBHUJIO-
BBIX TPaBOCTOEB O0OOBBIX TpPaB TE€M, YTO HEOOXOAUMOCTH BHECEHHS
a30Ta, a TaKKe €ro J03bl 3aBUCSIT OT JIOJIEBOrO Y4acTHsi 0000BOro
KoMIioHeHTa. Ecnu jmoneBoe ydactrue 6000BOro KOMIIOHEHTA MPEBBI-
maer 30% (40 pacrenmii Ha 1 M%), TO a30THBIC YIOOPCHUS HE HAIOT
a¢ddexra u NpUMEHEHUE UX CTAHOBUTCS HEIENIECO00Pa3HbIM.

[Ipu cHwKeHnn yyacTusi 6000BBIX TPaB B TPABOCTOE a30T B TOA-
KOPMKY ornpaBnaH. J[ist momnepxanus 1011 6000BOro KOMIIOHEHTA B
0000B0-3]IaKOBOM TpPaBOCTOE Aa30THBIE YJOOpEHHS IIenecoo0pa3Ho
BHOCHTH TOJIKO TOJ BTOPOH YKoc. B cMemianHbIX moceBax 6000BO-
3JIaKOBBIX TpaB PEKOMEHAYCTCA BHOCUTH a30T IlpO6HO moa YKOChI B
no3ax (ot 25 1o 45 kr/ra) B 3aBUCHMOCTH OT TUTAHUPYEMOH ypoxKaii-
HOCTH.

®ocdopHble ¥ KanWiHBIE YJOOPEHHS NPHUMEHSIOTCS B OAHWH
MIPHEM paHO BECHOH B IepUO]] BO30OHOBIICHHUS BEreTaIHH.

Yoobpenue 3naxoevix mpag. Opranmueckue ynoOpeHHS O]
3JIAKOBBIC TPaBbl BHOCATCS TakXKe, Kak M 10j 0000Bbie. MHOrOMET-
HUE 3]IaKOBbIe TPaBbl TPEOYIOT BHECEHHE IOJHOTO MHHEPAIbHOTO
ynobpernnsi. @ochopHbIe W KaIWHHBIC yIOOpEHUS BHOCAT B TOJ-
KOPMKY BECHOH B Haudajie BO30OHOBJICHHUS BEreTAllUd pACTCHUH,
a30THBIC — POOHO MOJ YKOCHI. [0/ MepBhIif YKOC MHOTOJIETHUX 3J1a-
KOBBIX TpaB (BECHOW B Hayaje BO30OHOBIICHUS BETETAIlUH) MPUMeE-
HAIOT 2/3 oT o0miel mo3bl azora 1/3 mo3el — mox BTopoi. Jloza mox
BTOpO# yKoc cocraBisier 30-40 kr/ra.

@opmbl KamuiHBIX U (HochOpHBIX yIOOpeHnd MOTYT OBITH JIIO-
Ople. B kadectBe a30THBIX Jyumie ucnonbp3oBath KAC. Bo n3bexa-
HHE 0XKOTOB pacTeHuil moj Bropor ykoc KAC BHOCAT cpa3y mocie
CKaIlMBaHUsI IEPBOTO.

Muxkpoynobpernst — cynbdar menu, cynbdar MuHKA MOXHO
BHECTH IpHU 00paboTke ceMsH B fo3ax 200-250 r/i ceMsH.

Ilpu BO3NMENBIBAHWM MHOTOJICTHHUX TpPaB HAa CEMCHHBIC IICTH
(mepBBIi yKOC yOHMpaercs Ha 3eleHyI0 MacCy, BTOPOM — Ha ceMeHa)
00s13aTeNbHO BHOCHTH OpraHuueckue ynoOpeHus (Moj MOKPOBHYIO
KyJbTYPY WIH MPEIIIECTBEHHUK), TPOBOJNTH U3BECTKOBAHUE U TIPH-
MEHSATh MUKPOAJIEMEHTBI. J[03bI MUKPOYJI0OpEHH JJIsi HEKOPHEBOH
MOJJKOPMKH CEMEHHBIX TTOCEBOB MHOTOJICTHUX TPaB MPECTABJICHbBI B
tabmuue 10.13.2.
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Tabmuua 10.13.2 — JI036I B CpOKH NMPHUMEHEHUS! HEKOPHEBBIX MOJ-
KOPMOK MHUKPOYJ0OpEHUSIMH MHOTOJIETHUX TPaB

PeKOMeHI[yeMLIe

Mukpoynoopenus 03a, r/ta | CpokH IpYUMEHEHUS
JIO3EI, T/Ta KpOyAoop Hosa, p p

CeMeHHUKH MHOTOJIETHUX 000OBEIX TpaB

Bso OOpHas KUCITOTa 300

Moys.50 MoJIMOIaT aMMOHMS 50-100 Oyronusauus
CeMeHHHKH MHOTOJICTHUX 3JTaKOBBIX TPaB
Cuso-100 cynbdar Meau 200-400 HaYajo BBIXOZa B
Mns cynb(ar mMaprasia 220 TpyOKy

Ha ocHoBaHMM peKOMEHAYEMBIX CHCTEM YAOOpEHHS OTAETbHBIX
CEJIbCKOXO03MCTBEHHBIX KYJIBTYP B XO3SIMCTBaX COCTAaBJSETCS IUIAH
MIpUMEHEHHs yI00peHNn B CEBOOOOPOTaX, KOTOPBIM MpeTyCMaTpHBa-
€T pacHpeiesIeHNe PacyeTHBIX 103 3JIEMEHTOB IHUTAHMS I0J IUVIaHHU-
PYEMYIO YPO’KalHOCTb BO3JIEIBIBAEMBIX KYJIBTYpP 10 IPUEMAM U CPO-
KaM BHeceHus yaoopenuid. [Ipumep mmaHa nmpuMeHeHHs yaoOpeHuit
IIOJl OCHOBHBIE CEIbCKOXO3SMCTBEHHBIC KYJIBTYpPBl IIPEICTABICH B
tabaune 10.13.3.

11. YITOBPEHHME CEHOKOCOB U ITACTBHUII

B pemennn kopMoBoi TIpoOIeMBI BAXKHYIO POJIb UTPAIOT TPaBsi-
Hble KOpMa, KOTOpPbIE 3aHIUMAaIOT OKOJIO 65% B CTPyKType BceX Kop-
MOB. JTO Hamboliee MUTATEIbHBIE M COATaHCHPOBAHHBIE UCTOYHUKH
YIOBJIETBOPEHUS OTPEOHOCTEH KUBOTHBIX B IMMUTATEHHBIX BEIIECT-
BaxX, BUTAMHUHAX U MUHEpAJax.

HcTourrkoM TpaBsIHBIX KOPMOB SBIISTFOTCS CEHOKOCHI M MTACTOM-
mwa. B cTpykType cenbckoxo3siicTBeHHbIX yroauii Pb onu 3anumaroT
38,5%, nm 3060 TeIc. Ta (manubie Ha 01.01.2008 r.). U3 HEX 1660
THIC. Ta IPUXOANUTCS Ha ceHOKochl U 1400 Thic. ra Ha mactouma. [Ipu
atoM 810 TBIC. Ta (26%) CEHOKOCOB M MACTOWII HAXOMAATCS Ha TOP-
(hsTHO-0OJIOTHBIX TIOYBAX.

Ha stux yrogpsx KyJabTHBHUpPYETCS OKOJO 18 BHIOB MHOTONET-
HUX TpaB, B TOM 4rciie 6 6000BBIX U 12 371aKOBBIX.
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dakTuyeckas ypoKalHOCTh KOPMOBBIX YroOIud B TOCICIHEES
BpeMsl HEBBICOKas U cocTarisier 17-19 11 k. ef1./ra Ha ceHokocax u 14-
16 11 k. en./ra Ha macTOMIIAX BMECTO BO3MOXKHBIX 70-80 11 K. ex./ra.
OnauM U3 (PaKTOPOB HM3KOW TMPOIYKTHBHOCTH JIYI'ONACTOMIIHBIX
Yromui sIBIISETCS HENOCTATOYHOE MPUMEHEHHE MUHEPAIBbHBIX y100-
penmii: 48 kr/ra a3ota, 2 kr/ra gocdopa, 29 Kr/ra Kausl.

Kpome Toro, 4To CEHOKOCHI ¥ TTAaCTOUIIA SIBJISIFOTCS HCTOYHUKOM
KOpMa JIJIsl J)KUBOTHBIX, HEOOXOJUMO OTMETHUTh, YTO ATO €IIC M HC-
TOYHUK HauOOJIee JNCIICBBIX KOPMOB M BaXKHBIN (DAKTOp COXpaHEHUs
iogopoaus mo4B. [Ipou3BOACTBO TPaBsHBIX KOPMOB HaMMEHEE 3a-
TpaTHOE MO CPABHEHHUIO C JIPYTHMMH CEIbCKOXO3IHCTBEHHBIMU KYJIb-
TypamMu. Ce0ecTOMMOCTh KOPMOBOHM €IMHMIIBI MHOTOJICTHHUX TpaB
HIXe B 2-2,5 pa3a, yeM KOPMOBOM €JMHHIIBI OTHOJIETHUX TPaB U Ky-
KYpY3bl.

Ha 1 rekrape moceBoB 6000BBIX U 0000BO-37TaKOBBIX TPaB MpHU
CpEIHEM yporkae 3a CYET PAaCTUTEIbHBIX OCTATKOB HAaKalJIMBAeTCs
OKOJIO TOHHBI TYMYCOBBIX BEIIECTB, YTO PABHOLIEHHO IPUMEHCHHUIO
20 T opranmdeckux ymoOpeHuit. CEHOKOCHI M MACTOHWINA SBIISIOTCS
BaXHBIM MPOTHBOIPO3MOHHBIM CPEACTBOM, & TaKXKe IMPENATCTBYIOT
BBIIIETaYNBAHUIO JIEMEHTOB TUTAHMUS.

CeHOKOCBI W TMacTOWINA XOpOIIo pa3MeliaTh Ha JEePHOBO-
TJIEEBBIX, JAEPHOBO-TIOA30JIMCTHIX JIETKO- M CPEAHECYTIUHUCTBIX, CY-
MeCYaHbIX, MOJCTHIIAEMBIX IIECKaMH, a TaK)Ke Ha TOPPSIHO-OOIOTHBIX
mouBax. [TTaBHBIM yCIIOBMEM SBIISIETCSl XOpoIas BiarooOecredeH-
HOCTH TIOYB.

OpHako TOJA CEHOKOCHI W TAacTOWINa OOBIYHO OTBOIAT MEHee
MNPUTOHbIE TIOYBBI B X03sKcTBE. 1[0UBBI KOPMOBBIX yroOAWH 3HAYH-
TENFHO XYy)K€ OOECII€YeHbl 3JIEMEHTaMH NUTAHWAS W HMEIT Oolee
KHCITYI0 peakiuio cpensl, deM mammHas. CpemHeB3BelIeHHOe Coep-
xanue P,Os B 16pHOBO-TIO30UCTHIX TIOYBAX CEHOKOCOB COCTAaBJISIET
110 mr/kr (cpennee), K,O — 126 mr/kr (HH3KO0€), B TO BpeMs KaK Ha
MMaxXOTHBIX MMouBaX — 179 m 193 MI/Kr COOTBETCTBEHHO (HaHHBIC Ha
2008 1.).

BoGoBrie MHOTOIETHHE TpaBhl OoJiee TPeOOBATENBHBI K TLIONO-
POIUIO TTOYBBI, YEM 3JIAKOBEIE, U XOPOIIO PACTyT Ha TOYBAaX C PeaK-
uen cpeabl ONM3KOM K HEWTpaJbHOW. 37aKOBbIE MHOTOJIETHUE Tpa-
BBl JIAIOT BBICOKHE ypOXXal W Ha MEHEe IUIOJOPOJHBIX IOYBaX CO
CIIAa0OKHUCIION peakel Cpebl.
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BoboBrie MeHee ycTOWYHMBEI B TPABOCTOSIX, YE€M 3JIaKOBBIC Tpa-
Bbl. Brinaysenne 6000BBIX MHOTOJIETHUX TPaB CBSI3aHO C BBIMEP3aHH-
€M, BBIMOKaHHEM, BBIITPEBAaHHEM, HEOIAronpusTHON KHUCIOTHOCTBIO
MOYBBI, C TUIOXOW 00ECIEUCHHOCThIO (POChHOPHO-KAIMHHBIMU Y100~
PCHUSIMH.

HawnGonee MHTEHCUBHO 3JIEMEHTHI MUTAaHUSI 000OBBIE MHOTOJICT-
HUE TPaBbl MOMJIOIMIAIOT B (pa3bl OYTOHU3AIMU U IBETCHHS. Y 3JIaKO-
BBIX TpaB K 3ToMy nepuofy (K ¢azaM KOJOMICHHUS-IBETEHNUsI) MpakK-
TUYECKH 3aKaH4YHMBAeTCs TOTJIOIICHHE 3JIEMEHTOB IMUTAHHUS: BEPXO-
BbIe 37aku (TUMo(eeBKa, exa cOOpHas, JIMCOXBOCT) HAKATUTUBAIOT
nmoytH Bech azorT u kanui u 80-90% Qocdopa, a HU3OBBIEC 3MaKU —
npumepHo 70% a3ora, 60% docdopa u 70% kanus. YcnoBus nmura-
HUSI OKa3bIBAIOT 3HAYMTENBHOE BIMSHUE Ha BHJIOBOM COCTaB TpPaBoO-
cTos1. BHeceHHbIE a30THBIE YIOOPEHUS PEKIE BCETO CIIOCOOCTBYIOT
POCTY 3JIaKOBBIX TpaB, KOTOPBIE IO MePE pOCTa HAYUHAIOT AKTHBHO
MCTONB30BaTh (hocop M Kajwidi U3 TOYBKI, MepexBaThiBas ero y 0o-
6oBbIX. CrienoBaTeNbHO, BHECEHHE a30THBIX YJ00pEHUH CrIocOOCTBY-
€T YBEMWYEHUIO JIONH 37aKOBBIX B TPABOCTOE 33 CYET OOOOBBIX KOM-
MOHEHTOB, a GocopHbIC U KATUHHBIC YJOOpEHHS, HA000POT, YBEIH-
YUBAIOT JOII0 0000BBIX B TpaBOCTOE. TakuM 00pa3oM, ypOsKalHOCTD
U OOTaHMYECKUH COCTaB TPABOCTOS MOXHO PEryJIHpPOBaTH MyTEM
BHECCHUS YIOOpEHUH, O 4eM YOeIUTENbHO CBUJECTEIBbCTBYIOT JIAH-
gble Tadmune! 11.1.

Tabnuma 11.1 — Bnustane ynoOpenuit Ha ypokaitHOCTh ceHa 0060BO-
37IaKOBOT'O TPABOCTOS M JIONIO €€ KOMIIOHEHTOB B ypoxkae (B.H.
Edumos u ap., 2002 T1.)

YpoxaitHOCTB | YPOKalHOCTB ce-
Homnst B ypoxae,
cera 0000BO- | Ha B TPaBOCTOE, o
0
VY noOpenue 371aKOBOT'O 1/ra
TpaBOCTOSA, | 3mako- | 0000- | 3mako- | 606o-
1/ra BBIX BBIX BBIX BBIX
bes
. 27 10 17 63 37
ynobpeHuit
PK 54 25 29 46 54
NPK 57 39 18 68 32
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PexxuM ncnonbp3oBaHUS JIyra MOXKET ObITh CEHOKOCHBIM HJIH Ta-
cronmHbM. [Ipy ncnonp30BaHUM Jyra MoJ MacTOWINa BHIHOC ITHTA-
TENBHBIX BEIECTB HA CAMHUIY YpOXKasl BBILIE, YeM MPH HCIIOIb30Ba-
HUM JIyTa MOJ, CEHOKOCHI. DTO OOBSCHSIETCS TEM, UYTO CTPaBIMBaHHUE
Ha nactoume (Beimac KPC) mporncxoauT vamie (10 5 cTpaBIMBaHUN)
B Oosee panHue (a3bl pa3BUTUSI MHOTOJICTHUX TPaB, YeM YKOCOB (110
3) Ha ceHOKOCe, KOT/Ia OHU COJIePKAT OOJbIIIE MUTATEbHBIX BEIIECTB
Ha CAMHUILY CYyXOr0 BEIIEeCTBA.

JlyroBble TpaBbl MOTPEOIISIIOT U BBIHOCAT OONBIIOE KOJUYECTBO
9JIEMEHTOB TUTAHMsI, PEXKAE Bcero, azora u kamus. Ha ¢popmupoBa-
Hue 1 11 cena tpedyercs 1,6-2,0 kr a3ora, 0,5-0,6 xr P,Os u 2,2-2,4 xr
K20.

[Ipu macTOMITHOM CONlEpKAHUM KUBOTHBIX HEAOCTATOK MAarHUs
B TpaBe BBI3BIBAaET 3a00JIeBaHUE UX THIIOMAarHUEBON TeTaHueH. DToro
He HaOmonaercs, eciu cootHomenune K:(Ca+M() He npebitiaer 2,2.
ConepkaHre MarHus B CyXOM BEIIECTBE TPaB JO/DKHO OBITH HE Me-
Hee 0,2%. HemocTaTok ero ycTpaHSIOT BHECEHHEM TOJIOMHUTOBOU
MYKH.

MHoroseTHrEe TpaBbl XapaKTEePU3YIOTCS TIOBBIIIEHHBIM BHIHOCOM
KaJusl, HO M30BITOYHOE KOMN4YecTBO Kajws (> 3% B CyXOM BeIIECTBE)
B MAcCTOMIIIHOM TPaBOCTOE MPHUBOJUT K HAPYIIEHUIO ONTHMAJIbEHOTO
coorHorrenus K:Na — 5-8:1. Ilpu HapylieHHH 3TOro COOTHOIICHHUS
MacTOUIITHBINA KOPM IIJI0XO ITOENAETCS JKHBOTHBIMU M MX TPOTYKTHB-
HOCTbH CHIKAETCs.

Koadduimentsl nucmons30BaHUS MHATATETBHBIX JJEMEHTOB W3
MUHEpaJbHBIX YHOOpEHWA Ha CEHOKOCaX M MACTOMIIAx 3aBUCIT OT
1103 yIOOpeHwHid, COOTHOIIEHUSI BHOCHMBIX ITUTATEIBHBIX JJIEMEHTOB,
MTOYBEHHBIX YCIIOBUH, COCTaBa TPABOCTOS, YUCIIA YKOCOB HMIIH CTPAB-
JMUBAHUH, YCIOBUH YBIAXKHEHHS M B CPEIHEM COCTaBIIIOT: a30Ta —
65%, docdopa — 20% u xanus — 60%, B yCIOBHUAX OPOLICHHS: a30Ta
— 80%, docdopa — 30% u xamus — 70%.

Cucrema ynoOpeHHs CEHOKOCOB W TACTOWII 3aBHCHT OT Clie-
Oyrommx (aKTOpOB: THIIA JIyTa, TOYBEHHBIX YCIOBHI, OOTAaHHYECKO-
T'0 COCTaBa TPABOCTOS, PEKMMA MCIIOIB30BaHNUS JIyTA.

HawnGompmmit 3¢dekr obecreunBaeT NpUMEHEHHE IOIHOTO
(NPK) munepansHOro ymobpenus. Ha yiaydimeHHBIX CEHOKOCax H
MmacTOHIax MHUHEpaIbHbIE yIOOPEHUs NaloT OOJBINYIO OT/AYy, YeM
Ha €CTECTBEHHBIX CEHOKocaxX M macrOumiax. Ha macrOommax 3ddex-
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TUBHOCTh MHHEPANBHBIX yI0OpeHUH BhIlIe, YeM Ha ceHokocaX. Eciu
Ha CEHOKocax B pacueTe Ha 1 kr azora MoxHO nmomyuuts 10-12 kr
K.eq., To Ha mactoumax — 20-24 kr k.ex.

Camoe BBICOKOE JIEIICTBHE Ha ypoXkall TpaB OKa3bIBalOT a30THBIE
ynooOpenus. [Toutr Bce MOYBBI KOPMOBBIX YTOAMN OCIHBI MOJBHIK-
HBIMH ()OpPMaMH a30Ta HE3ABUCUMO OT KOJIMYECTBA COZIEPIKAIIErocs B
HuX rymyca. OOBACHSIETCS 3TO TeM, YTO JYrOHNACTOHIHBIE MOYBBI
00J1a1al0T TIOHMKEHHONW MHKpPOOHOJIOTHYECKONH aKTHBHOCTBIO BCIIEI-
CTBHE MJOTHOM JACPHUHBI.

Ha s>¢dextuBHOCTD a30THBIX yIOOpEHUI 3aMETHO BIUSIOT BOJ-
HBIA PEeKHUM TOYBBI U OOTaHUYECKHH cocTaB TpaBocTos. Hanboms-
HIyI0 OT/a4y a30THbIE YAOOpEHHUs JAl0T Ha Jyrax CO 3JIaKOBBIM H
3J1aKOBO-0000BBIM TpaBocToeM. Ecnm TpaBocTol BKIIIOUaer Oojiee
30% 06000BbIX TpaB, TO 3 (HEKTUBHOCTh a30THBIX yIOOPEHUI HUIKE.
st TpaBocMeceit ¢ 6000BbIME 3 dexTrBHEE POCHOPHBIE U KAITH -
HbIE Y100peHus1, 0COOEHHO Ha TOP(SIHO-OO0IOTHBIX TOYBAX.

OdheKTUBHOCTL YIOOPEHMI U MPEXKIC BCErO a30THHIX B 3HAUH-
TENbHON Mepe 3aBHCAT OT CPOKOB MX BHeceHWs. Hambompmmii pe-
3yJbTaT IOAKOPMKA yIOOpEHUAMH JaeT B [EPUOJ] HAKOIJICHUS CyM-
MBI TOJIOKHUTENBHBIX TeMieparyp okono 150°C (cpemnecyrodnas
Temneparypa Bozayxa ot +5°C mo +10°C).

Ha mouBax co cpemHeit 1 MOBBIIEHHON 00eCcTIeueHHOCTRIO (hoc-
thopom u xamuem (3 u 4 rpynmsl) pochopHbIe U KAIUHHBIE yI00pe-
HUSl BHOCST B J[103aX, KOMIIEHCHUPYIOIIUX IUIAHUPYEMbIM BBIHOC C
ypoxkaem. [lpn HH3KON ObecredeHHOCTH 03y yBenHduBaoT Ha 20-
30%, a mpu BbICOKOH — cHIDKarOT Ha 20-30%.

B cucreme ynoOpeHus IyromacTOMINHBIX YrOIWil BBIAEISIOT
ynoOpeHne npu KOPEHHOM YIIYUIIEHUH M Iepe3alyKeHHH, a TaKKe
©KEroJJHOe X yIoOpeHue.

Yoobpenue npu xopennom ynyuwienuu u nepe3anyiceHuu ceHo-
Kocog u nacmouw. KopeHHoe yiIydileHne 1 nepe3asyXeHue ceHOKO-
COB M MAacTOWII MpPEAINOJaraer BbINOJHEHHUE KYyJIbTYPTEXHHUECKHX
MeporpuaTuil (yaajgeHue KycTapHUKa, KaMHEW, cpe3aHue KO4ueK U
Ip.), a TaKKe BHECEHUE H3BECTKOBBIX, OPIaHUYECKHMX M MHHEPaJb-
HBIX YIOOpEHHH U yIy4IIeHHE TPaBOCTOSL.

BHavane ynansioT KycTapHUKH, KOYKH, KaMHHU. Takoe arpoxu-
MHYECKOE MEPONPHUITHE MOXKET MMETh MECTO IOCJIE OCYIIeHUs 0o-
JI0Ta, KOrJa ero BBOJAT B CENIbCKOXO3AHCTBEHHOE MTPOU3BOJCTBO MIIH
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KOTJla CEHOKOCHI M TAcCTOMINA JUIUTEIEHOE BPEMs HE TOABEPTraroTCs
nepe3anyxeHuto. [lepuoauyHOCT, OOHOBJICHHSI TPABOCTOCB YIIyd-
IIICHHBIX CEHOKOCOB U MACTOMIIl COCTaBseT onuH pa3 B 10-12 ner.

BHecenne opraHuyeckux ymoOpeHH pEeKOMEHIyeTcsl IMPOBO-
JTUTH TOA BCIAIIKY IpU cojiepkaHuu rymyca MeHee 2,0-2,5%. Ilpu
KOPEHHOM YJIYYIIEHWH CEHOKOCOB W macTtOuml BHocAT 50-60 T/ra,
npu nepesanyxxeann — 30 1/ra. [To pexomenpanusm PYII «acturyr
MTOYBOBE/ICHUS M arpOXMMHM» Ha CYTJIMHUCTBIX IMOYBAX CIEAYeT BHO-
cutb 40-50 1/ra, Ha cynecuanbix — 50-60 T/ra MOACTHIOYHOTO HABO3A
WM KOMIIOCTOB. Kpome MoJICTUIOYHOr0 HaBO3a, pa3jMyYHBbIX BUJIOB
KOMIIOCTOB B KQ4eCTBE OPraHUYECKUX YI0OpEHUI MOKHO IPUMEHSTh
OecmoacTrIIOUHBINA HaBo3. Jlo3a GecmoacTrnoydoro Hasoza — 70-80
M¥ra.

B cBs131 ¢ HEBBICOKHMM COJIEpYKaHUEM B IOYBAaX CEHOKOCOB M Ia-
CTOMII TOJBIKHBIX GopM (ochopa M Kaius Tiepesl BCIANIKOH cie-
nyet BHecTH B cpeaneM 60 kr/ra ¢ochopa u 100 kr/ra xamus. doc-
(dopHbIe yIOOpPEHHS TaKKe PEKOMEHJYeTCs NPHUMEHSATh B 3alac Ha
BCE T'OJIbl UX T0JIb30BaHMsI. Bompoc o mpuMeHeHHH a30THBIX yaI00pe-
HUH MPH KOPSHHOM YJIYYIICHUH SBJISETCS HanOojee ClIoKHBIM. [Ipu
OCBOCHHHM HH3WHHBIX JYTOB Ha JIEPHOBO-TJICEBBIX W OCYIIICHHBIX
TOp(SHBIX TTOYBAX a30THBIC YIOOpEHUS HE MPUMEHSIOTCS, TaK Kak B
ATUX MOYBAX a30THHIC YIOOPEHHS HE TMPUMEHSIOTCS, TaK KaK B 3THX
IoYBaxX JOCTATOYHO MUHEPAIBHOT'O a30Ta IS ITUTAHUS BO3JEIBIBAC-
MBIX TpaB.

A3OTHBIE yIO0OpeHUsI B OCHOBHOM IIPHEM MOXXHO TIPHMEHSTH Ha
OCMHBIX TEPHOBO-TIOA30UCTHIX MM JICPHOBO-TIOA30JUCTHIX 320010~
YeHHBIX MOYBaX, a TaK)Ke Ha MOYBaX, TJIe B pe3yJbTaTe MPOBENCHUS
KyJIbTYpPTEXHUYECKHX paboT HapyIlleH IMeperHOWHBIA TOPU30HT. B
ATUX cIy4asx Jjis (GOPMHUPOBAHHS XOpPOIIEro TPABOCTOS HEOOXOIH-
Mo BHecTH 30-45 kr/Ta a3ora.

N3BecTkOBaHNE CEHOKOCOB M MACTOHII CIEAYET MPOBOAUTH, €C-
7Y 3HaYeHrne 0OMeHHON KucIoTHOCTH (pHyc)) Ha MUHEpaThHBIX MMOY-
BaX COCTaBIIAET MeHee 5,5, a Ha Top(sHO-00NOTHBIX — MeHee 5,0.
OnTumarnbHas peakius Cpepl UIT MUHEPATBHBIX TIOYB CEHOKOCOB U
ractowuy cocrasiser 5,8-6,2 en. pH.

[TockonbKy 111 CEHOKOCOB M ITACTOMII XapaKTepeH MPOIOIDKH-
TENbHBI CEHOKOCHBIN WJIM MAaCTOUINHBINA 1eprof 6e3 TOBTOPHOH 00-
PabOTKH TOYBHKI, TO IPU OYEPETHOM 3aTY)KEHUU U3BECTKOBAHUE KU C-
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JBIX TIOYB JOJDKHO OBITH 00s3aTeNbHBIM NpHUEMOM. V3BeCTKOBBIE
ya00OpeHHs cieayeT BHOCHTD IOCIE Pa3AelKH IMIacTa MHOTOJIETHUX
TpaB M BCHAILIKK MOA JUCKOBaHWE WK KyiabTHBauuio. [loBepxHOCT-
HOC M3BECTKOBAaHUE CEHOKOCOB W MACTOMIN SBJsieTCS Maiodddek-
TUBHBIM U €ro MPOBOAUTH Helenecooopa3zHo. DopMbl H3BECTKOBBIX
yIOOpEeHU MOTYT OBITh JIFOOBIC: JOIOMUTOBAsI MyKa, Me, JaedeKar,
KapOOHATHBIE CaTPOIIEIH.

[Mon mpeanoceBHyr0 00paOOTKY BHOCSAT IOJHOE MHUHEPAIBHOE
yao0peHne, KoTopoe o0ecrieunBaeT MUTaHUue TOKPOBHOM KYJIBTYPHI 1
MHOTOJIETHUX TPaB B MEPBBIN T ku3HU. J[0361 ynoOpeHuii onpene-
JISIIOT U3 pacyera IMOJIY4eHMs IUIAHUPYEMOR YPOXKaWHOCTHU ITOKPOB-
HOW KynbTyphl. [Ipu 3TOM ;032 azora noymkHa ObITH He Oonee 60
KI/Ta C UeNbI0 UCKITIOUCHHSI €€ MOJIeraHusl U YTHETCHUS UM THOeH
BCXOJIOB MHOTOJIETHUX TpPaB.

[epBeie nBa rona, 4ToObl chopMHpOBaIach MPOYHAS JIEPHUHA,
yCTOWYMBAs K BHITANITHIBAHUIO JKUBOTHBIMHU, yYaCTOK HCIOJNB3YIOT
KaK CEHOKOC, 3aTeM €r0 MOXKHO IKCIUTyaTUPOBATh KaK MacTOUIIIE.

Eorcecoonoe yooopenue cenoxocoé u nacmouwy. Ha chopmupo-
BaBINMXCS Jyrax M NacTOMINaxX yAOOpeHUs MPUMEHSIOTCS B MOJI-
KOPMKH.

J1036I MUHEPAIBHBIX YIOOPEHUN Ui €KErOJHOr0 BHECCHHS HA
CEHOKOCaX W MacTOWINAaX MpeCTaBiIeHBI B Tabmmiax 11.2-11.4.

Jlo361 MUHEpaIbHBIX yAOOpEHUH OMpEeAeNnsioTCs TIaHHPyEeMOH
YPOXKAHOCTBIO JYrOMACTOWIIHBIX YrOJHMH, THUIIOM IIOYB, COJAEPKa-
mueM B HEX P,0s5 m K;O trmoMm TpaBoctos. HeobxomumocTs BHece-
HUS W 1032 a30Ta 3aBHCUT OT JOJU O0OOBOTO KOMITOHEHTa B TPaBO-
croe. A30THbBIC yIOOpEHHS HE MPHUMEHSIOTCS, €CIU JIOJs MX B Tpa-
BocMecu Oonbuie 30% (9To Habmomaerca B mepBele 3 roma). Ilpu
CHIDKCHUU JIOJIEBOTO y4acThsi O0OOBBIX B TPABOCMECH BO3HHKAECT He-
00XOMMOCTh BO BHECEHHUHU a30THBIX YAOOpCHUH, YeM MEHbIIE ero B
TPaBOCMECH, TeM OOJBIIYIO 703y a30Ta CIEAyeT BHOCHTh. MaKcH-
MaJbHOE KOJIMYECTBO a30THBIX YAOOPEHHUN TIPHUMEHSIETCS MOJT 371aKO0-
BbIE TPABOCMECH.

Ha cenokocax a3oTHbIe yJOOpPEHHS BHOCAT B MOAKOPMKH (I10-
BEPXHOCTHO Bpa3dpoc) ApOOHO, Moj Kaxablid ykoc. [Ipu 3Tom st
nosaep KaHusl o 000OBOrO KOMITOHEHTa B 0000BO-31IaKOBOW Tpa-
BOCMeCH Ha TOP(SHO-00IOTHON TTOYBE TTOJKOPMKY 0000BO-311aKOBOM
TPaBOCMECH HaYMHAIOT CO BTOPOT'O rofia MOJIb30BAHUS.
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Tabnuua 11.2 — J10o361 MUHEpanbHBIX yOOOPEHUH 715l CCHOKOCOB Ha
JIEPHOBO-TIO30JIUCTBIX CYTJIMHHUCTBIX U CyllECYaHbIX Ha MOpPEHE M0Y-

Bax
Ynoope- | Comepxa- ITnarupyemast ypoxaifHOCTB (CEeHO), I/Ta
s, k| e P2Os 1| 50 40 | 4160 | 61-80 | 81-100 |101-120
n.B./ra | K,O, Mr/xr
A30THBIE - 40-70 | 70-100 | 100-130 | 130-160 |160-180
<100 30-50 | 50-70 70-90 X X
Docdop- 101-150 | 25-45 | 45-65 65-85 X X
Hbte 151-200 | 20-35 | 35-50 50-65 65-80 X
201-300 | 15-25 | 25-35 35-45 45-55 | 55-70
301-400 - - 20-25 25-30 | 30-40
<80 70-100 | 100-130 | 130-160 X X
81-140 60-90 | 90-120 | 120-150 X X
Kanuitneie| 141-200 | 50-75 | 75-100 | 100-125 | 125-150 X
201-300 | 30-50 | 50-70 70-90 90-115 |115-140
301-400 - 20-30 30-40 40-50 | 50-60

Tab6muma 11.3 — JIo3sl MUHEpaIbHBIX YIOOPSHUM I ACTOUII] Ha
JIEPHOBO-TIOJI30JIMCTHIX CYTJIMHUCTBIX M CYIIECYaHbIX Ha MOPEHE IT0Y-

Bax
VYnobpe- |Conepxanue|l[lnanupyemas ypoxkaitHOCTb (3eneHast macca), 1/ra
ams kr/ra | P20s 1 K20, 14 06 500 201-300 | 301-400 |401-500| 501-600
II.B. MI/KT
A30THEIE - 50-75 | 75-100 | 100-125 |125-150| 150-180
menee 100 | 30-50 50-70 70-90 X X
Dociop- 101-150 | 25-45 | 45-65 65-85 X X
Hile 151-200 | 20-35 | 35-50 50-65 | 65-80 X
201-300 | 15-25 | 25-35 35-45 | 45-55 | 55-70
301-400 - - 20-25 | 25-30 | 30-40
menee 80 | 70-100| 100-130 | 130-160 X X
81-140 60-90 | 90-120 | 120-150 X X
Kanuitneie| 141-200 | 50-75 | 75-100 | 100-125 {125-150 X
201-300 | 30-50 | 50-70 70-90 |90-115| 115-140
301-400 - 20-30 30-40 | 40-50 | 50-60
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Tabnuia 11.4 — J{o361 MUHEpaIBHBIX yI00pEHUH JJIs1 CECHOKOCOB U
nacTouII Ha TOPQSHO-OOIOTHBIX MMOYBAX, KT JI.B./Ta

[Tnanupyemas Bun ynobpennit

YpOXKaHOCTB,

I CYXOro Be- a30THBIE ¢dochopHbIe KaJIMiHbIE

1ecTBa /ra

30 - 30 60
40 - 30 80
50 30 35 100
60 50 40 120
70 70 50 140
80 100 60 160
90 120 70 180

MakcuManbHasg pa3oBasi 71032 a30Ta HE JOJDKHA mpeBbimaTh 90
KI/Ta, MOCKOJBbKY MpH OoJiee BRICOKUX J103aX HAOIIO/IaeTCsl yBemnye-
HHE HAKOIUJICHUs] HUTPATOB B IIOJy4aeMOM MPOAYKIUH, & TAKXKE BbI-
LieJayuBaHKe a30Ta U3 MOYBHI.

Ecnu dochopHbie ynoOpeHust He BHECEHBI B 3aI1ac Ha BCE TOJIbI
[10JIb30BAHUS CEHOKOCA, TO UX CJIELyeT BHOCUTh B IIOJIKOPMKY B OZIUH
TIpHEM OCEHBIO WIIM BecHOW. KanmuiiHele ynoOpeHHs MPUMEHSIOTCS B
MOJKOPMKY B OJIUH IPUEM OCEHbIO WJIM BECHOW (B 3aBHCHUMOCTU OT
TUIA [OYBBI, €€ BOAHOTO PEKHUMA), €CIIH 1032 KaJIusl HE MPEBBIIAET
90 xr/ra, u IPoOHO MO YKOCHL, eciti oHa BhIIe 90 Kr/ra, 9T0 UCKITIO-
YaeT HaKOIICHHE KaJIUs B TPABOCTOSIX B U30BITOUHBIX KOJIMYECTBAX U
YMEHBIIAET MUTPALIMIO €TO B TIOYBE.

[lo MHEHHIO MHOTHX HCCII€OBaTeNeH, TOIbKO BBHICOKHE YPOBHH
a30THOTO NHTAaHWS M palMOHAJBbHOE pacrpeneieHue oOmeill 1035
a30Ta IO ypOoXKail pasInYHbIX YKOCOB rapaHTHPYIOT 3¢ (HEeKTUBHOCTh
MHOTOYKOCHOTO HCIIOJIb30BaHMsI TpaBocToeB. lIpu mmaHupoBaHuu
JIBYX YKOCOB “/3 0BIIIEH 03I a30Ta BHOCAT IO/ IIEPBBIil YKOC U /3 —
non BTOpoil. [lpu TpexyKoCHOM HCIOIB30BaHUU CEHOKOCOB 60%
o0rIel 70361 a30Ta BHOCST TOJ TepBhIi ykoc, 20% — 1oz BTOpoil u
20% — mox Tperuii. MakcumanbHbIe COOPBI KOPMOB 00ECIIEUHBAIOTCS
IPH TPEXYKOCHOM HCIIONIB30BaHUM TpaB. AHAJOTMYHO PacHpenens-
eTcsl M BBICOKAs /1033 KAJIMUHBIX y100pEHHH.
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Hnst ynoOpeHHss CEHOKOCOB HIMPOKO HMCHONB3YIOTCS OCBETJICH-
HbIE CTOKH CBHHOKOMILIEKCOB. 1o manubiM BI'CXA, onTuMabHBIN
pacxox CTOKOB 3a monuB coctaBiser 250-300m° Ha 1 ra. 3a ceson
MPUMEHSIETCSI TPH YAOOPHUTENBHBIX TIONWBA — IO KaXABIH YKOC.
MOXHO IPUMEHATH Ui YJOOpEHHsS CEHOKOCOB M KHIIKUH HABO3 —
50-60 1/ra. )Kuakue opraHuveckre yJoOpeHust Ha CEHOKOCax JIydlle
MIPUMEHATH T03THO OCEHBIO MOJ MEpBBIA yKoC, a 3aTeM nocie 1 u 2
ykocoB. Eciu xukue oprannveckie yao0peHHs BHOCUTh paHO Bec-
HOH, TO MOYKHO HapyLIUTh JIEPHUHY TSKEION TEXHUKOM.

Ha mactOumax MuHepaibHBIE yIOOpEHHSI BHOCSAT OCEHBIO WU
BECHOH Tocie Kaxzoro crpasinuBanus. DocdopHble ynoOpeHHs
MOXHO BHOCUTH TIOJIHOM JI030M cpa3y B OJIMH MPHUEM OCEHBIO WIIH
BECHOW B 3aBHCHMOCTH OT CBOMCTB yIOOpPCHMI M HAIU4US YI00pe-
HUN B X03HCTBE. A30THBIC M KaJHIHBIC YIOOPEHUs BHOCAT APOOHO.
A3OTHBIE — paHO BECHOM M TOCJIe KaXJAO0ro crpaBiuBanus. Kammii-
Hbl€ — BECHOM U TIOCJIE BTOPOTO CTpaBliMBaHUs. MakcumalbHas pa-
30Bas J03a a3ora u Kanus — 60 kr/ra. [Ipu Gosiee BBICOKMX J103aX B
KOpME MOT'YT HaKaIJIMBaTHCSl HATPATHI U KaJINH.

JKunmkuii ToMOreHe3MpoBaHHBIN (TIEpeMEITaHHBI) HAaBO3 JKHU-
BOTHOBOAYECKUX KOMILIEKCOB Ha MacTOMIAX MOXXHO BHOCUTH TOJIb-
KO OCEHbIO M He Oosee 50 T/ra, MHAYe CHU3HUTCS MOEAAEMOCTh TPABhI
CKOTOM.

Ha opomaempix macTOMIax X031 MUHEPAJIBHBIX yIOOpeHHUH
YBEIMYMBAIOTCS: 32 BereTanuoHHbi nepuon BHocaT 300-350 kr/ra
NPK B coorromenuu 3:1:2 (Ni50P50K100 v NigoPsoKi20). Becnoit
BHOcAT mo 50-60 kr/ra azora, ¢ocdopa m kamus. Ilocie meporo
crpaBiauBanus — 50-60 kr/ra asora, mocie Broporo — mo 50-60 kr/ra
a30Ta 1 KaJus.

[Ipu exxerogHOM ymoOpeHHH CEHOKOCOB M MTACTOMII] BAXKHO yUH-
THIBaTh (POPMBI IPUMEHSEMBIX yAoOpeHuil. 13 a30THBIX ymoOpeHui
npuMenstoT KAC, ammuaunyto cenutpy, MoueBuHy. [Ipeanourenue
cnenyer ornaBath KAC u amMmmMuayHOi cenuTpe, T.K. U3 MOYEBUHBI
IpHU BHECEHUU 0e3 3a7eKH B 1oYBYy yieryunBaercs a3oT. KAC BHo-
CAT cpa3y >Ke IIOCJIe YKOCOB M CTpaBIMBaHMH Oe3 pa30aBieHUsS BO-
noil. B xauectBe GocopHbIX yrnoOpeHuil MpUMEHAIOT aMMOHHU3UPO-
BaHHEINA cynepdocdar, ammodoc. M3 kamuitHBIX yaoOpeHuit mpearo-
YUTAIOT XJIOPUCTHIN Kanuid.
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Ipumenenue muxpoyoobpenuii. Muoroneraue 6000BbIC U 371a-
KOBBIC TPaBbl, BO3JIE/IbIBACMbIE HA CCHOKOCAX M MACTOMIIAX, HYX/a-
FOTCS BO BHECEHHMM IIMHKOBBIX M MEIHBIX YA0OpeHU. IT0 00yCI0B-
JICHO KaK OMOJIOTMYECKUMH OCOOCHHOCTSIMU IMHUTAHUS 3TUX KYJIBTYD,
TaK U HEBBICOKOW obecmedeHHOCThIo (1 ¥ 2 TpyIbl) MOYB JyronacT-
OuIHBIX yromuii. MenHble ymoOpeHusi HamOosiee d()PEKTHBHBI Ha
TOp(sSIHO-OOJIOTHBIX M JACPHOBO-TJIEeBBIX MouBax. [loTpeOHOCTH B
MEIHM BO3pPACTacT B YCJIOBUSAX IMPUMEHEHHS BBICOKHX JI03 a30THBIX
yII00pEeHUH.

OKOHOMHUYECKH 11€7eCO00pa3HbIM U IKOJOTHUECKU 0e30IaCHbIM
MIPUEMOM SIBJISICTCS TPUMEHEHUE MUKPOYI0OpEHHUI B BUJIC HEKOPH €-
BBIX TOJKOPMOK. MejiHbIe, IIMHKOBBIC YIOOPEHHUsS BHOCATCS B J103€
100 T a.B./ra B Hayane (a3bl BEIXOJA B TPYOKY (371aKoBbIe) U B (paze
crebneBanms (0000BeIe). [Ipu pHyc) Oomee 6,0 memecoobpas3Ho mpu-
MEHEHHME U MapraHIeBbIX yao0penuii B 1o3e 50 r 1.B./ra.

JlJis HEKOpHEBOM MOJIKOPMKHA MHOTOJIETHHX TPaB MOXHO HC-
MOJIb30BaTh JIFOObIE (HOPMBI MUKPOYIOOpPEHUI: MHUHEpaIbHBIE COJH
(cynbdat Menu, cynbdaT HUHKA) U XeaTHbIe (GOopMbI (DKOIHUCT MOHO
Cu, Dkomuct MoHO ZN).

12. CACTEMA TIPUMEHEHUA YIOBPEHUAI
HA TOPO®AHDBIX IIOYBAX

OcHoBHBIe cBOiicTBA TOP(SIHO-00JIOTHBIX MOYB U MX H3Me-
HeHHMe NpPH OCYIIeHHH M CeJbCKOX03fiCTBEHHOM HCII0JIb30Ba-
Huu. B Peciybnuke bemapyce Oomee 7 MiIH. Ta 3a00JI0UYEHHBIX 3e-
Menb, W3 HHX 3 MJH.Ta COCTAaBJSAIOT TOP(SHO-OONIOTHBIE ITOYBHL
MacmmrabHast Menropanust 3a00I0U€HHBIX 3EMENb B pecTyOnnKe ObI-
na Hadata B 1966 roxy. K 1990 rogy Obuto ocymeno 3,3 muH.Ta 3a-
0OJIOYEHHBIX 3eMeNb, B ToM Yucie 1,3 MiH.ra TopdsiHO-O00I0THBIX
M0YB, U3 KOTOPBHIX OKOJIO 1 MIIH.ra OBUIO OTBEIEHO IOJ CEIbCKOXO-
3sicTBeHHBIC yroibs. K Hacrosiemy BpeMeHH OCyLIeHHbIE TOPQsi-
Hble 1mouBbl 3aHUMAOT 900 ThIC.ra, HA OCTANLHOW YacCTH TOP(IHBIX
MOYB IPOM30LIIO paspyllieHHe (MUHEpaIU3alys) OpPraHHuYecKoro
BEILECTBA MPU CENbCKOXO3SIMCTBEHHOM HX HCIIOIb30BaHUU. JTH
MOYBHI MEPELUIN B TPYIIY aHTPOIOI'€HHO MPeoOpa3oBaHHBIX — JIer-
POTOP(SHBIX MOYB.
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TopdsHO-00IO0THBIE TTOYBBI O0JAAIOT BBICOKHM ITOTCHIIMAJb-
HBIM TUIOIOPOJMEM: COJepKaHHWE OPraHMYECKOro BEUIeCcTBA COCTaB-
nsier 80-90%, a azora — 10 5%. Vcnonbs3oBanue miogopoaust Topgs-
HO'6OJIOTHBIX IMo4YB CACPKHBAJIOCH HC6H3I‘OHpI/I§ITHBIMI/I UX CBOMCT-
BaMH:

° I/I36I)ITO‘IHI)IM YBJIA)KHCHHUEM,

® BBICOKOM KMCJIOTHOCTBIO;

® HCAOCTYIMHOCTBHIO 3JIEMCHTOB ITUTAHUA JJIA paCTeHHﬁ;

¢ HecOaTaHCUPOBAHHOCTHIO OCHOBHBIX AJIEMEHTOB ITUTAHUSI.

[osTOMy Il peanu3alyy MOTEHIUATBHOTO TUIOJOPOAHS TOP-
(s1HO-0ONOTHBIX MTOYB HEOOXOAMMO OBLIO OTPEryJIUPOBATh BOIHBIN U
cOaTaHCUPOBATh MUTATENBHBIA PEKHM.

OcylieHre 3eMenb pPeryiupyer U3MEHEHUE YPOBHS TPYHTOBBIX
BOJl M OCTaHaBJIMBaeT OOJOTHBIN mporiecc. J{ist OONBIIMHCTBA Celb-
CKOXO3SIMCTBEHHBIX KYJIbTYp T'PYHTOBBIC BOJbI OTOJKHBI 3aJiI€raTbh Ha
yposae: 60-70 cm — BecHol, 100-110 cm — nerom. [Ipu Takux 3HaUe-
HUSAX YPOBHS TPYHTOBBIX BOJ Ha TOP(SIHBIX MOYBAX MPOSBISETCS
HanboJee BRICOKasi OKYaeMOCTh MHHEPAIBHBIX YI00peHU.

Bo BHOBBH OcBamBaeMbIX TOP(IHO-OOIOTHBIX MOYBAX Ha €IWHU-
1y aszora mpuxoaurtcs B 5-10 pa3 menbine ¢ochopa u B 30-40 pa3
KaJIvsl, YeEM Ha MHHEpPaJIbHbIX mouBax (tabm. 12.1).

Tabmuma 12.1 — ArpoxuMudeckas XapaKTepUCTHKA ITOYB

Cpennue 3amacel,| Cpennee
Conepxanue, % pen pen

T/Ta COOTHOIIIE-
IlouBsl HHE
N P,Os K,O N |P,Os5|K,O| N: P,0Os:
K,0

Topstro- 3,00-5,000,15-0,50 | 0,03-0,20|22,0| 1,5 | 0,6 | 1:0,07:0,03
0OIOTHBIE

/lepHoBo-
nomzonu- | 0,05-0,250,06-0,16 | 1,00-2,50 | 6,0 | 4,8 |{60,0| 1:0,8:10
cTBIC

Kucnomnocms nouswi. TophsHO-00IOTHBIE TTOYBBI UMEIOT KUC-
nyto peakiuio (pHyc) = 4-5). B Hauane ocBoeHHs TOphIHO-00TOTHBIX
MOYB B pe3yJbTaTe MUHEPAIM3ALMH OPraHUYECKUX COCIMHECHUIT
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MPOMCXOAUT BBICBOOOXK/ICHHE B TIOUYBEHHBII pacTBOp KajlbLUs U Mar-
HUSI, KOTOPBIE HEUTpanu3yoT ero. B panbHeiieM NpoucxoauT mo-
KHCJIEHHE TMOYBBI B PE3yNbTaTe MpPEKpalleHus 3TOro Ipolecca, a
TAKXXEC MOBBINICHHOI'O BBIHOCA KaJIbIIUA U Marnusa paCcTCHUSsMU. B na-
CTOsIIIIeE BpEMSI OCHOBHBIM (DAKTOpOM, PETYIHUPYIOUIMM KHCIOT-
HOCTD IIOYBBEI, SABJIACTCA U3BCCTKOBAHHCE.

Azommnotit pexcum. TophsHO-00IOTHBIC MOUBBI OOTraThl A30TOM,
coZiep’)kaHUE KOTOPOr'o B 3aBUCHMOCTH OT I'€HE3HcCa M CBOWCTB IOYB
koseonercs ot 3 10 5%. B cioe 0-30 cm akkymynupyeres 1o 24 1/ra
o011ero azora, HO OCHOBHas ero 4acth (10 99%) HaxoquTcs B cocTa-
B€ OpTraHUYCCKUX COCI[I/IHCHPIFI 1 HEAOCTYIIHA PAaCTCHUAM.

B pasnokeHuM OpraHMYEcKOro BEIIeCTBa OCYIIEHHBIX TOp(s-
HBIX TIOYB MOKHO BBIJICHTH 3 miepuojaa. B mepseie (2-3) roma ocBoe-
HUSl OCYIICHHBIX TOPQSHBIX TIOYB Pa3IOKEHHE OPTaHUYecKOro Be-
IeCTBa B HUX IMPOUCXOAUT OUYCHb MCIJICHHO B CBsA3U C MaJioil 4mc-
JICHHOCTBIO MHUKPOOPraHU3MOB U HU3KOM MX aKTUBHOCTHIO. B 3TOT
nepuoa pEKOMEHAYIOT BO3ACIBIBATE IMPEABAPHUTEIIBHBIC KYJIBTYPHI,
TaKHC KaK BUKO-OBCAHAsA CMCCh, KapTO(i)e.]'H) " Ap. 1 BHOCUTH IIOJHOC
MHUHepajabHOe yaoopenue (puc. 12).

450
400 A
350
300 -
250 A
200 A
150 A

NO3 + NH4, krira

100 A
50 A

1 | | | |

2 ' 5 10 15 ' 20u Goee
| | et
NPK | PK | NPK

Brecenne ynobpeHmii
Pucynok 12 — M3MeHeHue 3a1macoB MUHEPAIBHOIO a30Ta B OCYIIEH-
HOU TOP(SIHOI MOYBE MPH CETBCKOXO35HCTBEHHOM HCIIOIb30BAHUH
BHECEHUS y10OpEHUI
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B nocnenyromue 15-20 1€t ucrnonb30BaHUs B OCYHIEHHBIX TOP-
(bSHBIX MMOYBaxX CO3MAIOTCS OJIATONPUSTHBIC YCIOBUS BIAXKHOCTU U
aj’palyi, aKTUBH3UPYIOTCS IMPOLECCHl Pa3IoKEHUS OpraHUuYecKOro
BEILIECTBA M, KaK CJIECACTBUE ITOTO, MPOUCXOAUT HAKOIJICHUE MUH e-
panbHoro azora (NOz u NH,) B xomudecTBax, MpeBBIIIAIONIUX I10-
TPeOHOCTh CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. 3amackl UX B IOYBE
nocturart 300-400 kr/ra. ITpu 3ToM nmpeobnanaromieit Gopmoii azo-
Ta ABJIAKOTCA HUTPATHL I[J'DI OINITUMM3AIIMM MUHCPAJIbHOI'O IMUTAaHUA
BO3/IENTBIBAEMBIX KYJIBTYp B 3TOT NEpHOJ HEOOXOIWMO BHECEHHE
(dochopHO-KaIMKHBIX yaoOpeHuid. B manbHelimem mo mepe cpaba-
THIBaHUS (MHUHEPAIM3aKN) TOPHSIHOTO CIIOS MIPOUCXOJUT CHHKEHUE
COJIepKaHUs MOJIBHKHBIX (OpM a30Ta B mouBe. KynbTypsl, BO3JIENbI-
BacMbI€ Ha CTAapOIlaXOTHBIX TOp(l)HHBIX Imo4uBax, YK€ HYXOArOTCA B
JOTTOJTHUTENTFHOM BHECEHUH a30THBIX YIA0OpEHHI.

Dochamusiit pescum. BanoBoe conepxanue dhocdopa Koueod-
nercst B ipenenax 0,15-0,50%. 60% BamoBoro docdopa coaepuTcs
B COCTaBe OPTraHUYECKHUX coeAnHEHUU. TopdsHO-00IO0THBIE MOYBHI
0071a1af0T BHICOKOU TTOTIIOTHTEIHHON CIIOCOOHOCTHIO IO OTHOIIECHHUTO
Kk ¢ochopy. Onn moryT mornomatsk ¢dochop B 10-30 pa3 Gonbie,
YeM JepPHOBO-TIOI30JIUCTHIE MOYBBI. TaKasi MOrJOTUTENbHAs CII0C00-
HOCTH OOBSACHSIETCA BBICOKIM COZEPKaHHEM OPTaHHMYECKOTO BEIIeCT-
Ba B TOp(stHO-000THBIX mouBax. [loTepu docdopa myreM BhIMBIBA-
HUSA C TIOYBEHHO-TPYHTOBBEIMH BOJaMH COCTaBIISIIOT He Oomee 3%
BHECEHHBIX ymoOpenuii. [loaToMy, ecimm B TIeproa OCBOGHHUS CHCTe-
MaTH9YeCKd BHOCHTH JIOCTATOYHOE KOIM4ecTBO (ocopHBIX ymodpe-
HUH, MPOUCXOANUT HAKOILICHHE ATOT0 JIIEMEHTA.

Kanuiinouit pexrcum. TophssHO-O00TOTHEIE TTOYBHI TT0 CBOEH IIPH-
pone oueHb OeAHBI KaireM. BajgoBoe coaepkaHue Kars KoeOInercs
ot 0,1 10 0,3%. Ecnu Ha TOpsAHO-00NOTHBIX [TOYBaX HE MPUMEHSITH
KalniHbIE YA0OpEHHS, TO Yepe3 HEKOTOPOEe BpeMsI HACTYIIAET MOTHOE
WX HCTOIICHHE.

B TopdsH0-0010THBIX MOYBaX Kajduid HAXOAUTCS B BOJOPACTBO-
pumoii, oOMeHHOW 1 HeoOMeHHoH opmax. bojbie Bcero kanus Ha-
xoauTcs B oOMeHHOU Qopme. Kamuii He comepkutrcs B opraHude-
CKOM BEIIECTBE, IOITOMY U3 TOP(MSHBIX ITOYB OH MOXKET JIETKO BBI-
MBIBaThCS.

Murpars Kanus M0 TOYBEHHOMY TPOQIUII0 B 3HAYUTENHEHOU
Mepe 3aBHCHT OT BOJHOTO pexrMa TopdsHBIX 1mouB. ['mybokoe ocy-
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LICHUE U pe3KUe KoJIeOaHus YpOBHEH TPYHTOBBIX BOJI CIIOCOOCTBYIOT
3HAYUTEIIFHOMY BBIIIENAYMBAHUIO KajWs HE TONBKO W3 MaxOTHOTO
TOpPU30HTA, HO U 3a Mpefensl MeTpoBoro cios. [lorepu xanus exe-
rogHO MOryT mocturaTth 25%, a unorna u 40-50%. Pasmeps! Hempo-
M3BOAMTENBHOIO pacxoja BO3pPACTalOT C POCTOM J103 KaJTUHHBIX
yaoOpenuid. [yt CHUKEHHSI TIOTePh Kalusl peKOMEHYIOT TPOBOJUTH
W3BECTKOBAHUE, T.K. 3TOT MPHUEM 3aMETHO IMOBBIIIAET OOMEHHOE I10-
TIIOLIEHUE Kallusl MOYBOH. B HacTosIee BpeMs OCHOBHBIM (DaKTOPOM,
MOBBIIIAIONINM COJIepKaHUe Kaius B TOPQSHBIX MOYBAX, SBISIETCS
MIpUMEHEHHNE yI00pEHMIH.

C TeueHneM BpEMEHU M yBETMYEHHEM CTENEHH MUHEepaIH3aluu
Topda cooTHomeHne: a3oT:hocdop:kanuii B TOpPSHBIX MOYBAX CY-
JKaercs, T.e. B IOYBE CHIKAETCS CO/IepKaHue a30Ta M YBEIUYUBAETCA
cofiepxaHue Kannua. PexuM 3JeMeHTOB MUTAaHUS B HUX CYIIECTBEHHO
OTIpeNeNnseTcs XapaKTepoM HCIIONb30BAHMS, B YACTHOCTH CHEIHaJIN-
3aIe U CTPYKTYPOU KYJIBTYP B CEBOOOOPOTE, YCIOBUSIMH BOJTHOTO
peXrMa ¥ IpUMEHEHNnEeM yI0OpeHnH.

Oco0eHHOCTH MpUMeHeHUsI YyA00peHUil Ha OCYNIEHHBIX TOP-
(AHBIX MoYBaX. [IHTEHCUBHOE CENBCKOXO3SMCTBEHHOE UCIIOIb30Ba-
HHE OCYIIEHHBIX TOP(SHBIX IOYB TPeOyeT TIIATENbHOI pa3paboTKu
U CTPOTrOro COOMIONCHUS cUcTeM ynoOpeHus. Mcmomb3oBaHue TOp-
(sHBIX IOYB IIOJ CEIbCKOXO3SIMCTBEHHbIE KYIbTYPhl 0€3 IpUMEHe-
HUS yROOpEHUH He OKyIIaeT 3aTpaT Ha UX IPUMEHEHUE.

PammonaneHast cucrema ynoOpeHHs TOP(SHBIX IOYB JOJKHA
YUUTBIBATh OCOOCHHOCTH BOAHOIO PE&KHUMA 3THX II0YB, CTENEHb pas3-
JIOXKEHUSI OPraHMYECKOro BEIIeCTBa, OCOOCHHOCTH MUTAHUS B NPO-
L[ecce CEeIbCKOXO035ICTBEHHOIO UCIIOIb30BAaHUS U 00€CIIeunBaTh OIl-
TUMaJIbHOE NMUTAaHUE PACTEHWH, yMEHbILICHNWE MOTEpPh a30Ta U opra-
HUYECKOI'0 BELIECTBA U3 IIOYBHI.

Ha ocHOBaHNMN MHOTOYMCIEHHBIX OIBITOB YCTaHOBJICHA LIEJIECO-
oOpa3HocTh muddepeHnrnanui 103 MUHEPATBHBIX YIOOPEHHA IO
CEIIbCKOXO35HCTBEHHBIE KYJIbTYpPhl B 3aBUCHMOCTU OT YPOBHS Ija-
HUPYEMOI'0 ypoXkasi 1 00€CIIEUeHHOCTH 3JIEMEHTaMH MUTaHUA C yue-
TOM OMOJIOTMYECKUX OCOOEHHOCTEH pacTeHuit (Tabmuia 12.2).

A3omubte yoodpenusn. Kak ObIIO OTMEUEHO BHINIE, K HACTOS-
ieMy BPEMEHM B pe3ysbTaTe MHHEpaIM3auuu (pa3pylieHus) opra-
HUYECKOT'0 BEUIECTBA B YCIOBUSX HWHTEHCHUBHOIO CEJIbCKOXO3AHUCT-
BEHHOT'O MCIOJIb30BaHMsI TOPQSHBIX MOYB COAEP)KaHNE MUHEPAIBLHOTO
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a30Ta CHU3HWJIOCH M yXe He oOecreunBaeT NOTpeOHOCTh BO3IENbIBac-
MBIX KYJNbTYyp B a30THOM NHTaHMH. [loaToMy mpH BBIpalIMBaHUA
CENIbCKOXO3HUCTBEHHBIX KYJIBTYpP Ha CTapOMaxOTHBIX TOP(QSHBIX
moyBax OHH HYXIAIOTCA B IOOINOJTHUTCIBHOM BHCCCHHUH Aa30THBIX
yInoOpeHHi, OJHAKO, B MEHBIIUX J03aX, 4YeM Ha JCpPHOBO-
IIOA30JHCTHIX ITOYBaXx.

Bomapmias gacte TOp(bSIHbIX IMO4YB, MCIOJB3YEMBIX B CCIBCKOXO-
31CTBEHHOM IMPOU3BOJICTBEC, 3aHATa IOA MHOI'OJICTHUE TPaBbl B CHC-
TEME MOJIEBBIX CEBOOOOPOTOB U JIYrONACTOMIHBIMU YroAbsiMu. [Ipu
ONaronpusTHOM BOJHOM PEXHMME TJIaBHBIM YCIOBHEM, OMpeEIelsiio-
MM HX TPOJIYKTUBHOCTb, SIBJISIETCS PUMEHEHHE ynoOpeHuit. A3ot-
HBIC y}:[OGpeHI/ISI IIPUMCHSAIOTCA IO MHOI'OJIETHUC 3JIAKOBEIC TpaBhbl B
3aBHCUMOCTH OT TUIAHUpyeMoH ypoxkaiHocTH B jno3ax 30-70 kr/ra
I.B. (Tabmuiel 12.2 u 12.3).

Tabnumna 12.3 — J10361 a30THBIX YIOOPEHHIA 0] CEIbCKOX 03SICTBEH-
HbIE KYJIBTYPBI Ha OCYIIIEHHBIX TOP(MSHBIX MOYBAX

03a a3071a.
Kynerypa A «r/ra ? Cpok BHECEHHUS

O3HMbIE 3EDHOBLIC BECHOM B Hayaje BO300OHOBIIE-
P 30-60 HUS BEreTarnuu

SIpOBBIC 3CPHOBEIC BECHOM 1OJ  IPEANOCEBHYIO
30-60 KYJIbTUBAIIHIO

OnHoneTHUE TPaBhIL: BECHOW TIOA  MPEANOCEBHYIO
3JIaKOBBIE, KAITyCTHBIC 30-50 KYJIbTUBAIIHIO

6000B0O-31aKOBBIE 20-35 BCCHOM ~ TIOZ TPE/IIOCCBHYIO
KYJIbTUBAIIHIO

[IponamrHeie  (kapTodens,

KOpMOBasl CBEKJIa, KYKYpY- 30-70 BECHOM ~ TIOX  MPC/ITOCEBHYIO

3a) KYJIbTHBALUIO
MHoroneTHIe TpaBbl:
3JIAKOBBIE 30-70 B MIOIKOPMKY T10J] YKOCBI
20-40 umu
06000B0-311aKOBEIE B MTOJKOPMKY TIOZ YKOCHI

HC BHOCATCA

A30THBIE yI0OpEHHs BHOCSTCS B MOJKOPMKH JIPOOHO MOA YKO-
cbl. st mpoBeneHrs MOBEPXHOCTHBIX OAKOPMOK Haubomnee 3¢ dex-
TUBHO ucnonb3oBanne KAC, cynbdara amMMOHHS, aMMHadHOH ce-
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JuTpel. D (PEKTUBHOCTh KapOamua HIKE H3-3a BBICOKMX Taz000-
pasHBIX TOTEPb a30Ta, OCOOCHHO MPH MOBBIIICHUH TeMIEpaTyphl
Bo3ayxa. IlepBas paHHEBeCCHHss TMOAKOPMKa MHOTOJIETHHX TpaB
KAC moxer npoBoauThcst 0e3 pa3daBieHus, IPU MPOBEIACHUH T10-
cnenyronux moakopmok KAC HeoOxomumMo pa30aBUTh BOIOW B CO-
oTHomeHuu 1:3.

[Ipu Bo3menbiBaHMU 0OOOBO-37TaKOBBIX TPABOCTOEB Ha TOPQsi-
HBIX TOYBAaX, B COCTaBe KOTOPBIX IMPHUCYTCTBYET KiIeBEp MOPUIHBIH
WIH KJIEBEp JIYyTOBOH, TMOAKOPMKH a30THBIMH yIOOpEHUSIMH TPOBO-
IUTh He pekomenayercd. llpu ux momu B TpaBocMmecu menee 30%
no3a azota coctasisier 20-40 xr/ra. boOoBo-31maK0BBIE TpaBOCMECH
MOJIKAPMIIMBAIOT a30TOM CO BTOPOT'O TOJIa TOJIb30BAHHSI.

[lo naHHBIM HAyYHBIX UCCIIEJOBAHUI, MOJ] 3€PHOBHIE KYIBTYPHI
a3oT BHocHTCcs B no3ax 30-60 kr/ra. [IpuMeHeHre a30THBIX ymoOpe-
HUH TI0J] IPOBBIE 3€PHOBBIE KYJIBTYPHI OCYIIECTBISIETCSI B OJIMH TPH-
€M BECHOI1 TOJI MPEeANOCEBHYIO 00pabOTKY TOYBHI.

BHecenune a30THBIX yJOOpEHMiA 1M0J] 03UMbIE 3€PHOBBIE KYIJIBTY-
PHI TIepei CEBOM HCKITFOUAETCsl, TaK KaK OHHM B 3TOT MEPUO]] TPEOYIOT
YMEPEHHOTI'0 a30THOIO NMUTAHUS. A30THBIC yJOOpPEHUS IOA O3UMBIC
3epHOBBIE BHOCATCS B IOAKOPMKY BECHOHM B Hayasle BO30OHOBIICHUS
aKTHBHOI BeTeTallny M MPEKpaIleHUs BHYTPUIIOYBEHHOI'O CTOKA TIPH
c1aboM pa3BUTHM pacTeHuit B mo3ax 30-60 kr/ra.

B xo3siicTBax ¢ BBICOKMM YZIEIBHBIM BECOM OCYHIEHHBIX TOP( -
HBIX TTOYB Ha 3THX 3eMJIIX BO3JEbIBAETCS KapTodenb, KOPHEIIO b,
KyKypy3a, 110J] KOTOpbIe peKOMEHIYeTCsl BHECEHHE B OCHOBHOH INPH-
em 30-70 kr/ra a3ora.

Crnenyer oTMeTHTh, YTO HEOOXOOMMOCTb BO BHECEHHMHU Ooiee
BBICOKUX 103 a30THBIX YIOOpPEHUI MO/ Bce BO3ZENbIBaEMbIE HA TOP-
(sSHBIX TIOYBAX KYJNBTYphl BO3HHKAaeT Ha TOP(PSHUCTO- M TOPQSHO-
TJIEeBBIX MOYBAX, HA MOYBAX C MHHEPAIN30BAHHBIM TOP(SHBIM CIO-
eM (TerpoTOop(SHBIX).

Ilpu paspabomke cucmemvl yOOOpeHUss 0N CeNLbCKOXO3AUCT-
BEHHBIX KYIbMYP, B030€NbI8AEMbIX HA OCYULEHHBIX MOPHAHBIX NOY-
8ax, e0e Habarooaemcs cpabomxa mopgsaHozo clos, blcoOKAs cme-
NeHb MUHEePAnU3ayuu ¢ NOHUINCEHUEM COOEPIHCAHUS OPSAHUYECKO20
seujecmsa 00 20% u Hudice, credyem NPUOEpHCUBAMbCA NPUHYUNOS
paspabomku cucmemvl YOooperus 0Nl AHAIOSUYHBIX KYIbMYD, Npu-
HAMBIX HA MUHEPATbHBIX NOYBAX.
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Docghopusie yooopenus. Jlo3vl dochopHBIX ynoOpeHHid pac-
CUMTBHIBAIOTCS Ha IJIAHUPYEMBIH YpOXKail ¢ y4eTOM COZIepIKaHUs MO
BIkHOTO (ocopa B mouBe. B ocHOBY pacuera 103 (ocdopHBIX
yI0OpeHHii TMOMOKEeH NPUHIIMUII, COrNIACHO KOTOPOMY INPH COIepkKa-
Huu B nouse P,Os 10 500 Mr/kr mouBsl yIOOpPEHUS BHOCATCS B pac-
4yeTe Ha BBIHOC (ocdopa ¢ ypokaeM U JOMOTHHUTENLHO Ha HEOOMb-
mioe yBelMUYEHHEe COAepKaHMs B TouBe; npu conepkanun 500-800
MI/KT — Ha ypoBHE BbIHOCA ¢ ypoxkaeM; mpu 800-1200 mr/kr — doc-
(dop BHOCHTCS B PSJIKU; TIPU U30BITOUHOM coziepkanun P,Os — Gonee
1200 mr/kr — ynoOpenus He BHOcsiTCs (Tabnuna 12.4).

Tabnuna 12.4 — [Mpunnun pacuera 103 GocHOPHBIX U KATTMHHBIX
ynoOpeHuii B 3aBucuMoctu ot coaepxanus P,Os u K;O B ocyiieH-
HOU TOp(dsHON TIOUBE

docdopHbie ynoOpeHus Kanuiineie yno0penus
coJiep)KaHue COJIEpIKaHNE
P,Os B mouBe, | mo3a P,Os, r/ra | KO B mou- nosa K,O, r/ra
MI/KT B€E, MI/KI
) _ )
110 500 6oitee 100% BoI 110 600 6omee 100% BEIHOCA C
HOCa C ypoxKaeM ypoxaem
0,
500-800 | [0070BRIHOCC | 660 1000 | 100% semoc ¢ ypowaem
ypoxkaem
menee 100% Ber- meree 100% BbIHOCA C
800-1200 |Hoca ¢ ypoxaem (8| 1000-1300 °
ypoxaem
PAAKH)
6omee 1200 HE BHOCATCS oointee 1300 HE BHOCSTCS

®ochoprbie ynoOpeHHs TOA KyJIbTypbl, BO3JEIbIBACMbIE Ha
TOp(SAHBIX MMOYBAX BHOCATCS, KAK M Ha JIEPHOBO-TIOA30JHCTHIX MOY-
BaxX: B OCHOBHOW IPHEM HO3IHO OCCHBIO MM PAaHO BECHOH IOM TIy-
00KyI0 00pabOTKY TTOYBHI.

[Ipu ucnonp3oBannu B KadecTBe (Poc(OPHBIX yHOOpeHUi am-
Mogoca, aMMOHHM3UPOBAaHHOrO cynepdocdara MX Jydire BHOCHUTH
BECHOH, YTO YMEHBINAET MOTEPH a30Ta U3 KOMIUICKCHBIX Y100peHHUH.
[Tpu BHeceHnU (HocHOpPHBIX YHOOPEHHH 10 MHOTOJIETHUE TPABhI HE
UCKITIOuaeTcst BHeceHue gocdopa B 3amac Ha 2-3 roza, B MOCIENyI0-
IIKE TOJIBI — B TIOBEPXHOCTHYIO TIOKOPMKY B OJIMH IIPHEM PaHO Bec-
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HOUW WM MO3IHEN oceHblo. B cBs3u ¢ TeMm, uro ¢ocdop mano noasu-
YKEH U MPU MOBEPXHOCTHON MOAKOPMKE aKKyMYJIHPYETCS B BEPXHEM
5-TH CaHTUMETPOBOM CJI0€, TTociie 2-3 JeT UCIOIb30BaHUE TPABOCTO-
€B CIIeAyeT MPOBOIUTH KOPPEKTHPOBKY 103 (PoCPOpHBIX ynoOpeHHid,
OCHOBBIBAsICh Ha COIEP)KaHHUHU €ro B IOYBE.

Kanuitnote yooopenus. TopdsiHbIe MOYBBI OCIHBI KaJUeM U B
MEpBYIO OYepelb HYKAAIOTCs B KaTUMUHBIX ymoOpeHusix. I[lo mepe
OKYJIbTYpHBaHHUsI TOP(SIHBIX MOYB COAEpKaHHEe OOMEHHOTO KalHs B
HUX yBenuuuBaercs. [1oaToMy mpuMeHeHue KaJIWHHBIX yq00peHui
JIOJDKHO TIPOBOJIMTHCS C YYETOM COJIEPKAaHUS OOMEHHOTO KaiHs B
nouBe. [IpuHIMN pacuera 703 KaJUHHBIX YAOOPSHUH aHAJIOTHYCH
pacuery ¢ochopHbIXx ynoOpenuii (tabnuna 12.4). BBuay Toro, 4to
KaJIMiHbIe YI0OpEHHsI JIETKO BBIMBIBAIOTCSI U3 TOPQSHBIX TOYB (0CO-
OEHHO C TIOXO OTPEryJIMPOBAHHBIM BOTHBIM PEKUMOM), BHOCUTH MX
HEOOXOJIMMO BECHOH.

Bricokuii ypoBenb BHeceHus (10 150 kr/ra) kaauiHbIX ym1o0pe-
HUW TI0J] MHOTOJIETHHE TPaBbl MPEAINONIaraeT HCIOJIB30BAaHUE WX
IpoOHO o1 YKOCHL. [Ipn qpoOHOM BHECEHHH KAJIMWHBIX YIO0OpEHMH,
CHWKAIOTCSL ITOTEPU KaJlusl OT BbIMBIBaHUS, YBEIMYUBAETCS UCIOJIb-
30BAHUE UX PACTCHUSIMH IPU OTCYTCTBUU HAKOIUICHUS Kajdusi B KO-
nugectBax, npesbrmatonmx [IJIK (3% B cyxom BemectBe). 10361
KaJIMHHBIX yI00pEHUI IS IEPBOr0 YKOCa BHOCSTCS BECHOW B Haya-
JIe aKTUBHOM BEreTallud MHOTOJIETHHX TpaB MpU IPEKpallcHUU
BHYTPHUIIOYBEHHOTO CTOKa Biaru. OcTaabHOE KOIHYECTBO Kajws
MNPUMEHSIOT MO BTOPOW U TpeTuil ykochl. Jlo3a mox TpeTuil ykoc
nowkHa ObITh Ha 20% HIDKE, 9eM O PNl IyInne.

Mukpoyooopenusa. Ha TophsHBIX TOUYBaX pacTeHHUS Yalle BCEro
OLIYIIAIOT HEJOCTATOK Menu. B MemHBIX ymoOpeHHsX HyKIaeTcs
OONBITMHCTBO KYIBTYP, BO3JIENBIBAEMBIX Ha TOP(MSHBIX IOYBAX:
MHOT'OJIETHUE TPABbI, O3UMBIE U SIPOBBIE 3€PHOBLIE.

[Ipu ucronp30BaHUK MUKPOYAOOpPEHHI HEOOXOIUMO YUUTHIBATH
00eCTIeYeHHOCTh IT0YB MUKPOIJIEMEHTaMH, YPOXKAHHOCTh M OTHOIIIE-
HHE CENbCKOXO3SIMCTBEHHBIX KYJIbTYP K OTACIBHBIM MHUKpPO3JIEMEH-
TaM. MuKpoynoOpeHusi He0OX0JUMO BHOCUThH Ha TOP(SIHBIX MOYBaX
MepBOil M BTOPOW TPymI 0OECIEeYeHHOCTH MHUKPOIJIEeMEHTaAMH, Ha
MOYBax TPEThel TpymNmbl 0OECIIEYeHHOCTH WCIIOIb30BaHHE MHKPO-
YIOOpEeHMT HCKITIOYaeTCsl.
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MuKkpoasneMeHTsl BHOCSATCS B HEKOPHEBYIO MOJKOPMKY B PEKO-
MEHJYEeMBIX /103aX M peKOMeHIyemble (a3bl Pa3BUTHS CEIbCKOXO-
3SIMCTBEHHBIX KYyJBTYp, TaK Jk€, KaKk U Ha JEpHOBO-TIOJ30JIUCTBIX
MOYBaXx.

IIpumeHenue yno0peHuii Ha BEIpA00TAHHBIX TOppsiHUKAaX. B
Benapycu miomanp BeipabOTaHHBIX TOPQSIHUKOB (TOP(SIHUKOB IMO-
cie Topdopa3padbotok) coctapisger okono 300 Thic. ra, 3HAYUTEIBHAS
4acTh UX MOXET OBITh PEKYJIbTHBUPOBaHA U UCIIOJIB30BaHa O] MHO-
TOJIETHHE TpaBbl. BoccTaHOBIIEHHBIE TOPMSHUKH MO3BOJSIOT TONY-
4aTh MPOAYKTUBHOCTH JIYTOMAaCTOUIIHBIX yroauit Ha ypoBHe 50-60 11
K.en./ra.

BoccranoBnenue X03SHMCTBEHHOW I[€HHOCTH BBIPAOOTaHHBIX
TOP(SHUKOB HapsAy C TEXHUYECKOW PEKyJIbTHBAIWEH BKIIOYACT M
OHMOIOrnYecKoe OKYIbTYPHUBAHHE.

I'maBHas 3amada OMOJOTMYECKOM pPEKYIBTHBAIIMA COCTOUT B
MEPBUYHOM OKYJIBTYPHBAHHHM OCTATOYHOTO CJIOsi Top(a, cozmaHum
YCIIOBHI ISl TIOCTETIEHHOT'O BKIIIOYEHHSI TI0YB B COCTAaB IMPOTYKTHB-
HBIX CEIBCKOXO3SMCTBEHHBIX yroauid. IIpomomKuTeIsHOCTh OMOoITo-
TMYECKON PeKyIbTHBAINN TOP(SIHUKOB JaBHEH BBIPAOOTKH C XOpO-
110 Pa3IoKUBIIUMCS TOpPoM cocTariser 2-3 rofa.

IIpu ocBOcHHMM BBIPAOOTAHHBIX TOP(PSHUKOB C MaJIOH MOIIHO-
CTBIO ocTaTOYHOTO ci1os Topda (20-30 cM) ocyIIeCTBISIETCS CHCTEMA
CIELHAJIHBIX MEPONPHUIATHH, CIIOCOOCTBYIOLIMX CO3JaHMIO Oonee
MOLIHOTO MaxOTHOTro ropu3oHTa. C 3TOH 1ENbI0 IPOBOAUTCS PhIXJIe-
HUE MOJACTHUJIAIOIIMX CJIOEB C MOCTENEHHBIM MX NpPUIaXUBAaHUEM U
00s13aTebHBIM BHECEHUEM H3BECTKOBBIX yIOOPEHUN.

OO6mIelt 0coO0EHHOCTHIO 00Pa0OTKH BCEX BBHIPAOOTAaHHBIX TOP( -
HUKOB SIBJIICTCS UX MHTEHCHBHOE PHIXJICHUE, YTO CBA3AHO C HAJMYH-
€M IUIOTHOIO KOHTaKTHOTO T'OPH30HTA M COAEP)KAaHHEM OOJbIIOro
KOJTMYECTBA 3aKHCHBIX COCAMHEHMH jKeyle3a, MapraHua, ajJloMHUHUS,
MepeBo]] KOTOPHIX B OKHCHbBIE BO3MOXEH JIMIIb IPU YIIy4IIEHUH
a’palyu MOYBBI.

Jnst yckopeHHs OKyJIbTYPUBAHHUSI OCTaTOYHOrO ciiosi Topda He-
00X0IMMO BBICEBATH MPEABAPUTENbHBIE KYIbTYpPhl (0000BO-OBCSIHbBIE
CMeECH, JIIOIINH, OBeC, KapTodesb, KOPMOBBIE KOPHEIUIOABL, KYKYPY3Y
Ha cuioc). boGoBo-0BCsIHBIE CMecH XapaKTEepU3yIOTCS] HHTEHCHUBHBIM
HapacTaHUEM 3€JIeHOW Macchl, OTHOCHTEIBHO HEBBICOKOW TpeboBa-
TENBHOCTBIO K 00ECIIeYeHHOCTH 3JIEMEHTaMHU MUHEPAJILHOTO IHTa-
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HUS U CTENeHN OKYJIbTYPUBAHUS MOYBHI, a TAKXKE, YTO OUYEHb BAXKHO,
HAKOIJICHHEM OMOIOrMYecKoro a3oTa B mouBe. M3 spoBBIX 3epHOBBIX
KYJIBTYp NPU OKYJIbTYPHUBAaHHH BBIPAOOTAHHBIX TOP(HSIHUKOB MOXKHO
WCTIOJIB30BAaTh OBEC, T.K. 3Ta KYJNbTypa XapaKTepU3yeTcs HEBBHICOKOH
TpeOOBaTENBHOCTHIO K TUIOJJOPOAMIO TIOYBHI U YCTOHYMBOCTBIO K He-
ONaronpusITHOMY BOJHO-BO3IYITHOMY PEKHUMY.

XOpomuMH KyJIbTypaMH TPH OCBOSHUU TOP(SIHUKOB SIBISIFOTCS
TaKXe MPOMaIIHbIe KYJIbTypbl: KapTodenb, KOPMOBbIE KOPHEIIIOAKI,
KyKypy3a Ha 3€jJeHyr maccy. YacTble MEXIypsaHbIe 00paOOTKH U
BHECEHHE BBICOKMX /103 OPraHWYECKUX W MUHEPAJIBHBIX yIOOpEeHMi
MOJ] HUX CHOCOOCTBYIOT OoJiee aKTHBHOMY OKYJILTYPHBAHHUIO BBHIpa-
00TaHHBIX TOP(QSHUKOB M JIAIOT MPOYHYIO OCHOBY JUIS TONYYEHUS
BBICOKUX U YCTOﬁQHBLIX YpOKXac€B MOCICAYIONUX KYJIbTYp — MHOI'O-
JIETHUX TpasB.

Cucrema ynoOpeHuil npeqBapuTeIbHBIX KYJIbTYp JIOJKHA 00ec-
IMeYuBaTh OAHOBPEMEHHO IMOJTYYCHUE BBICOKUX YPOXKACB 3THUX KYJIb-
Typ ¥ CIOCOOCTBOBATH OKYJIbTYPUBAHHIO OCTATOYHOTO CIIOS Topda.
Opranudeckue yao0peHus: BHOCSITCS C II€JIbI0 BOCCTAHOBJICHHUS OMO-
JIOTUYECKON aKTMBHOCTH BBIPaOOTaHHBIX TOP(IHUKOB. PexomeHTye-
MbIe J103bI OPTAaHUYECKUX M MHUHEPAIbHBIX YIOOpeHHil Toj mpeaBa-
pUTENbHBIE KyABTYPHI MTpeACTaBlIeHbI B Tabmuie 12.5.

Tabnuma 12.5 — PexoMeHyeMbIe 10361 OPTaHUYECKUX U MUHEPAThb-
HBIX yI00peHUH MO0 CebCKOX03SICTBEHHBIE KYIbTYPhI, BO3AEIbI-
BaeMbIe Ha BBEIPAOOTAHHBIX TOPSIHUKAX

Hasos, 1/ra MuHepainbHble, KT J1.B./Ta
Kynerypa froacTH JKUAAKUI N P,05 K;O
JIOYHBIN
Kaproders 50-70 | 80-120 | 80-90 | 120-140 | 220-240
Kykypy3a (3/m) 50-70 | 100-140 |90-120 | 120-140 | 220-240
Kopmossie optte- 70-80 | 120-140 |90-120 | 120-140 | 220-240
TJI0IBI
OBec 20-40 | 40-60 | 70-80 | 100-110 | 120-140
boboso-opcabie 20-40 | 45-65 | 50-60 | 90-100 | 120-140
CcMECH
Jlrorun 2040 | 4565 | 30-40 | 90-110 | 120-140
Mtuoroneraue tpasbl | 30-40 40-80 - - -
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[Tocne mpoxokaeHus! cTaguu BO3AEIBIBAHUS MPEIBAPUTEIBHBIX
KyJBTYp MPOBOJIAT 3aITy’KEHHE BEIpaOb0oTaHHBIX TopgsiHIKOB. Ha yua-
CTKax C ONarompHusATHBIM BOJAHBIM PEXHMOM JJIsSi MHOTOJIETHUX TpPaB
CEHOKOCHOI'O HCIOJIb30BaHUsI PEKOMEHAYIOTCS J03bI MUHEpaIbHBIX
yIoOpeHUi, KOTophie cojaepkarcs B Taduie 12.6. [Ipuemsl, cpoku,
CrocoObI BHECCHUS! MUHEPAIILHBIX yJOOpEHH aHaJOrHYHbI MpUMe-
HAEMBIM TOJi MHOTOJIETHHE TpPaBhl, BO3JENbIBAEMble Ha TMaXOTHBIX
TOPQSHBIX MOYBAX.

Tabnuna 12.6 — CpenHue 10361 MUHEPaAIBHBIX YI00pEHUH 07 Ij1a-
HUPYEMYIO YPOXKAHHOCTD KYJIBTYpPHBIX JIYTOB U IACTOMIIL Ha BBIPaOo-
TaHHBIX TOP(SIHUKAX, KI/Ta [I.B.

Dochopubie ynodpe- |Kanuiinbie ynoodpe-

IInanm- HHS HUS

.. | A30THBIE YAOOpEeHUS
pyeMbIit 00eCIeYeHHOCTh 00€eCIeYeHHOCTh
ypoxan, nous P,0s5 nous K,O

1/Ta cena | 3maKoBble | 6000BO-

TPaBbl | 3J1aKOBbIE
o 40 40-60 20-30 70-80 45-60 90-100 | 70-80
41-50 50-70 20-30 80-90 60-70 100-120 | 80-90
51-60 60-80 30-40 90-100 70-80 120-140 | 90-100
61-70 80-100 40-50 | 100-110 | 80-90 140-160 {100-120

Bomee 70 | 100-120 | 50-60 | 110-120 | 90-100 | 160-180 |120-140

HH3Kas Cp€aHsAA HU3Kas |CpECaHssd

JpyruM IMepCreKTHBHBIM ITYTEM PEKYJIbTHBAIINN BIPAOOTAaHHBIX
TopdsanKoB, Mo MHeHUIO H.H. bambanosa (1990), sBisercs ucmonb-
30BaHUE WX JUIS MOTyYeHHs Topda B pe3ysbTaTe BO30OHOBICHUS Ha
HUX OOJIOTHOTO Tporecca. B yciaoBusx ymepeHHOro KimMaTa 0oioT-
HbIe (hUTOIIEHO3BI AafoT B roj 10 10-14 T/ra mpupocta OnoMacchl.

B crpanax 3amamroit EBponsl paboTel mo moBTOpHOMY 3a007a-
yuBaHUIO mpoBoaarcs ¢ 60-x romoB mpomutoro Beka. CyTe 3TOTO
mporecca COCTOUT B TOM, YTO BBIpaOOTaHHBIE TOP(SIHUKH 3aIONH -
I0TCS BOJIOM, BOJOEMBI B Hayalle MCIOIB3YIOTCS KaK PhIOOXO03SHCT-
BEHHBIE TIPYIbI, KOTOpbIe 0€3 HaIeKAIIEro yxojia MOCTEeHHO 3a-
OonaumnBaroTcs. B mociienHue roapl B OTAENBHBIX XO3sHiCTBaX pec-
MyOJMKH TIPAKTUKYETCSl TAKOE MCIOJNB30BAHUE BBHIPAOOTAHHBIX TOP-
(STHUKOB.
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13. IPUMEHEHUE YJIOBPEHUI HA 3ATPSI3HEHHBIX
PAJUOHYKJ/INJAMMU ITIOYBAX

PanuaionHOMY 3arps3HEHUIO C IUIOTHOCTBIO CBBIIIE 37 kBx/m
(1 Ku/km®) moce aBapuu Ha UepHOOBUIbCKOH ADC MOABEPrIOCH
Oosee 1,8 MITH. Ta CEbCKOXO3SMMCTBEHHBIX 3eMelb bemapycu. Ompe-
JETSIOIUME PaIMalJHOHHYI0 OOCTAaHOBKY B pECIyOJIHMKE SBISIOTCS
paauoaKTUBHBIE M30TONBI 1e3uii-137 ¢ mepuomom momypacmnana 30
JIeT U cTpoHImii-90 ¢ mepuomom nomypacnana 29,12 ner.

B namelt pecyOonuke sl U3MEPEHHUs MIIOTHOCTH PaJdOAKTHB-
HOT'O 3arps3HEHHS IOYB U CENbCKOXO3SHUCTBEHHON MPOIYKIIMU HC-
none3yered 2 equaubl n3Mepenus: Kropu (Ku) u bexkepens (bk), 1
Ku=3,7 10"Bk.

B cBsi3u ¢ mpeBbIllIeHHEM TPEACTbHBIX JO30BBIX HATPY30K Ha
HAaCEIEHUE U TPYAHOCTHIO ITOIYYEHUS CEIIbCKOXO03SIMCTBEHHONW IPO-
JOYKIUH C TONYCTAMBIM YPOBHEM 3arpsi3HEHHS PaJMOHYKIHIAMH BbI-
BEIEHBI M3 000pOTa MPENMYIIECTBEHHO 3€MJIM C IUIOTHOCTHIO 3a-
rpsi3HeHus 1ne3neM-137 ceeimre 40 KU/KMZ, ctponnuemM-90 — cpaiiie 3
Ku/km? (Tabu. 13.1).

Tabmuma 13.1 — YpoBHU 3arps3HEHUS TTOYB PaIUOHYKITHAAMHI

YpOBHH 3arps3HEHUS IT0YB ConeprkaHue paaHoHyKIHA0B, Ku/km®
paMOHYKIINIAMHU nesus (Cs-137) crponrs (Sr-90)
Yucrteie Menee 1 menee 0,15
1 1-5 0,15-0,3
2 5-15 0,3-1,0
3 15-40 1,0-3,0
BbiBeieHbI 13 CCEMbCKOX 035Ti- Sostee 40 Gonee 3,0
CTBEHHOTO TIPOM3BOJICTBA

B nacTosiee Bpems cenbckoe Xo3siicTBo Beaerca Ha 1,019 muH.
ra 3emenb (2009 r.), 3arpsA3HEHHBIX pPaJAUOHYKIHIAMHU me3usi-137 ¢
IJIOTHOCTRIO OT 1 110 40 KU/KMZ, B TOM yuciie 594 teic.ra — MaxOTHBIE
3eMJId U 425 ThIC. Ta — JIyTOBBIE 3EMIIH.

OCHOBHBIE MacCCHUBBI 3arpsi3HEHHBIX 1e3ueM-137 cenbcKoxo3sii-
CTBEHHBIX 3eMeJb COCpPeNoToueHkl B [ 'omenbckoit (47%) u Morumes-
ckoit (23,8%) obnactsax. B bpectckoit, Munckoit u I'pogHeHcKo#i
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o0nacTax WX J0MA OT OOLel TUIOHIaTy HMCHONb3YeMBIX 3eMelb CO-
CTaBJISIECT COOTBETCTBEHHO 6,5, 3,6 1 2,6%.

Kpome Toro, na miomaau 340 Teic.ra Mo4YBEl OJHOBPEMEHHO 3a-
IpSA3HEHBI PaIUOHYKIHAaMH cTpoHIUs-90 ¢ uioTHoCThIO Oonee 0,15
Ku/kw’.

Ilogedenue paduonyknuooe é nousax. 3a NOCICaBaApPUIHBIN TIe-
pHOA paaralioHHast 0OCTAHOBKA Ha CEITbCKOXO3HCTBEHHBIX 3EMIISIX
3HAYUTENFHO yNy4mmiack. KoHIEHTpaus J0NTOXUBYIMX paIuo-
HykmaoB ¥'Cs u *Sr B mouBe yMeHbIIHIACH OYTH Ha OfHY TPETh
TOJILKO TI0 MPHYMHE €CTECTBEHHOro pacnajaa. Habmromaercst mocre-
MEHHOE YMEHbIIIEHHE 3arPsi3HEHHBIX 3€MEb.

B Hacrosmiee Bpemsi mpeobiazaromasi 4acTb PaJHoOHYKINIOB,
BBHIMABIIMX Ha MOYBY, HAXOAWUTCS B BEPXHUX €€ CIOsAX. Murpamus
nesusi-137 u crponmua-90 BriayOb MPOUCXOMWUT OYEHH MEJICHHO.
Cpenusis CKOpocTh Takod murpamuu cocraeiser 0,3-0,5 cm/rox, mo-
3TOMY YIpo3bl BOJIOHOCHBIM TOPWU30HTaM IpakTH4ecku Her. [Ipu
3TOM CKOpPOCTh MUTPAIMU CTPOHIHUS-90 HECKOJNBKO BHIINIE, YeM Iie-
3usi-137. Temmsl MUTpAIK YBETUYHBAIOTCS C BO3PACTAHUEM CTEIe-
HU yBIIQ)KHEHUS TI0YB.

Kak cBHUIETETLCTBYIOT NaHHBIC NMYHKTOB HaOmromeHui B 1 o-
METhCKONH U MOTHJIEBCKOM 00JIacTsX, 3a IMpornenmue 25 JeT coaep-
JKaHWEe PaTUOHYKIIHIOB B IIOYBE CHU3HMIOCH COOTBETCTBEHHO B 10,3-
13,0 u 5,4-5,8 pa3. Ha HeoOpabaThiBaeMbIX 3eMJISIX OCHOBHOE KOJIH-
gectBo *'Cs (70-85% OT BANOBOrO CozepKanms), a Takke St (58-
61%), ckoHIeHTpUpOBaHHOTO B BepxHeil actu (0-5 cM) KopHeoOu-
Ttaemoro cios. C ycuineHneM TuapoMopdHOCTH MTOYB HHTEHCHBHOCTD
BEPTUKAIHOW MUTPAIUH PaINOHYKIAI0B ToBbIIaeTcs. s mepHo-
BO-TIOJI30JIMCTON TJIEEBATOM CyNmecYaHOU IMOYBBI MEPUOJ MOITYBBIBE-
JeHUsl paguoHyKINAoB u3 cnos 0,5 cM cokpalaercs: BCs no 13,8
JIET, a 031 1o 10,5 ner.

B nmaxoTHOH HepHOBO-NIOA30JIKUCTOM CYyNECUaHOH IOYBE OKOJIO
90% BanoBoro 3amaca >'Cs u 75% *°Sr HaxomUTCS B IIAXOTHOM To-
puzonte 0-25 cm. Takum oOpa3oM, crycTst 25 JeT mociie aBapuu Ha
YeproObubckoit ADC oCHOBHAS J0JIs1 PaJHOHYKINOB PACIONIOKEHA
B KOPHEOOMTAEMOM CJIO€ W MHTEHCHBHO BKJIFOYAETCS B OHOIOTHYeE-
CKUH KPYTOBOPOT.

YMeHbleHUE conepxanua cTpoHUA-90 u ue3us-137 B KopHe-
00HMTaeMOM CJI0€ MOYBBI MPOUCXOAUT KakK 3a CUET UX BEPTHKAIBLHON

276



MUTpaIUH, TaK U €CTECTBEHHOr0 pacraja. | opu3oHTalIbHAsT MHUTpa-
LMs POUCXOIUT C BETPOM, CO CTOKaMHU MOBEPXHOCTHBIX BOJI, TaBOJ-
KOBBIMHM U JIOAEBBIMHU IIOTOKaMH, NMpH Moxkapax. OnpeneneHHyo
pOJb B TOPU3OHTAIBHOM IE€PEMEIICHNN HYKJIHIOB UIPaeT XO03dUCT-
BEHHasl JIeATEIbHOCTh YeloBeKka. Bee 3Tn (hakTopbl MPUBOIAT K I1O-
CTETIEHHOMY OYHIIEHUIO OJHMUX YYacCTKOB IOYBBI M 3arpsA3HEHUIO
JpYTHX.

Murpauus BCJIEICTBUE BOJHON 3pO3UU 11 HEKOTOPBIX JIEMEH-
TOB pelnbeda MPUBOAUT K WU3MEHEHUIO COAEPKaHUS PaJuOHYKIIHIOB
B MMaxOTHOM Topu30HTE Mo4YB. OCOOEHHO 3TO CKa3bIBaeTCsl Ha IOCe-
BaX B CpPEIHEW M HUYKHEH 4acTsIX CKIOHOB. B 3epHOTpaBsHBIX CEBO-
000pOTax TIIOTHOCTH 3arpsiI3HEHUS TIOYB B 30HE CMbIBA YBEINYHBACT-
cs Ha 20-25%, o npomnanHeIMi KyIbTypaMu — 110 75%.

B kadecTtBe 3alIUMTHONH MeEpbl PEKOMEHJOBAHO HCIIOJIb30BAHUE
CHCTEMBI IIOYBO3AIIUTHBIX CEBOOOOPOTOB U CIEIMATBLHON 00paboTKH
MOYB C TMepHoAnIecKuM TiryOokuM (10 40 cM) 6€30TBaTBHBIM PBIX-
JICHWEM TLTY>KHOW MOZOMIBBL. DTO MO3BOJISET YMEHBIINTH BTOPUIHOE
3arpsi3HEHNE 3eMeNb PAAHOHYKIUIAMH.

Hocmynnenue paouonyxknudoe ¢ pacmenusa. Ha nocrynneHue
PaZuOHYKIINIOB B PAacTEHUsI CYIECTBEHHOE BIHMSIHME OKa3blBAaeT HE
TOJIBKO BaJIOBOE COZEPKaHHUE, HO U (POPMBI UX COCIMHEHUI B I1OUBE.
Pazmmuator verbipe Takue (HOPMBI: BOJHOpPACTBOpHUMAs, OOMEHHas
(BRITSDKKA arerata aMMoHUA), TonBrkHas (BeITsDkka HCI), Hemom-
BIXHasA (CcBA3aHHAs Wid (UKCUPOBAaHHAs B KPUCTAJUIMYECKOH pe-
LIETKE TVIMHUCTBIX MMHEpasoB). Ecnu paguoHyKINAbl HaXOAATCS B
OZIHOH U3 NEPBBIX TPEX yKa3aHHBIX (JOPM, TO BO3SMOXKEH HX MEPEXOA
B pacTeHHe.

OTHOCUTENBHOE KOJTMYECTBO PAIUOHYKINAOB B JOCTYITHBIX VIS
pacteHuil Gopmax HM3MEHSIETCSI B TEYCHHE BPEMEHM, OHO OIpemens-
€TCsl TUIIOM MOYBBI U Pa3IUYHO AJIS1 PaIUOHYKIHIOB LIE€3Usl U CTPOH-
usl.

B Hacrosimiee BpeMst B MOYBax OCHOBHAas A0S 1e3us-137 Haxo-
IUTCS B CBA3HOM (hopMe, B TOM UHCIIE€ BHEAPEHHOH B KpUCTaJUINYe-
CKYIO PELIeTKY IJIMHUCTBIX MUHEpasoB. [loyis JOCTYNHBIX Ui pacTe-
Hull popm ne3us-137 He mpesblmaer 5% B AEPHOBO-TIOA30IMCTHIX
cyrmuHUCTBIX mouBax U 10-20% — B cynecuaHbIX U TOp(MSHBIX MOY-
Bax.
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Hanportus, nmonst mocTynHbIX pacTeHusM ¢opM cTpoHuusi-90
(mpenmymiecTBeHHO 0OMEHHOH ()OpMBI) BO3pacTana U Ternepb 10CTHU-
raet 50-70% ot obuiero konuyecTBa €ro B moyse. B cBs3M ¢ 3TUM
CTPOHIIMSI TTOCTYMAET B pacTeHus Oomblie, mpuMepHo B 10 pa3, uyem
Le3usl.

Ha ocHoBaHMHM 0000IEHUST PE3YJIbTATOB HAy4YHBIX HCCIICIOBA-
HUN pa3paboTaHbl KOX(QQHUIMEHTHl IMepexoAa paIuoHYKIHIIOB W3
MOYBBI B pacTeHus (comepxanue cTpoHuusn-90, uesns-137 B pacre-
HUSIX TIPU TUIOTHOCTH 3arps3HeHus 1 KU/KMZ), KOTOpbI€ UCIIOJIb3YIOT-
sl JUIsl TIPOTHO3UPOBAHUS 3aTrPSI3HEHUS CEIbCKOXO03SICTBEHHOW TIPO-
OyKu#. DT K03((UIMEHTHl 3aBUCIT HE TOJNBLKO OT IUIOTHOCTH 3a-
TpS3HEHHS, HO M OT THIIA MOYB, CTEIIEHH WX YBIIAXKHEHUS, TPaHyJIo-
METPHUYECKOTO COCTaBa W arpOXMMUYECKUX cBOicTB (pH, comepxa-
Hust rymyca, P,Os 1 K,O) u 6nonorndaeckux 0CoOEHHOCTEH BO3IEITBI-
BaeMbIX KYJIbTYP U HYKJIAIOTCS B IEPUOJMYECKOM YTOYHEHHUH.

[IupokomacmTabHble arpOXUMHYECKHE HCCIIEIOBAHUS, TPOBE-
JneHHble coTpyaHukaMu PVYII «IHCTUTYT NOYBOBEAECHUS U arpoXH-
MUU» B TIEPBBIE TOJIBI PAJIUAIIMOHHOIO 3aTrps3HEHMUS, TIO3BOIHIIHN YC-
TaHOBUTH pa3Mepbl CHIDKEHHUS MOCTYIICHUS PaAHOHYKIUIOB B pac-
TEHUS B 3aBUCHMOCTH OT arpOXMMHUUYECKUX TIoKa3aTenei (tTabdm. 13.2).

Taxk, mocTyrieHne paAuoOHYKIUAOB B PACTEHHS U3 TIOYBHI C yBe-
JYeHNEeM coaeprkanus rymyca ot 1,0-1,5 mo 2,1-3,0% cHmxaercs B
1,5-2 paza. Ha kucipIx moyBax pagHOHYKJIHABI MOCTYHAIOT B pacre-
HUS B 3HAYATENIHHO OONBIIMX KOJUYECTBAX, YeM Ha CIAOOKHCIBIX,
HelTpaIpHBIX WM ciabomenodnsx. ComepikaHne pauoHYKIHIOB B
PACTEHUSX MOXKET MEHSTHCS B 2 pa3za B 3aBHCHMOCTH OT YPOBHS KH-
cinotHocTH. [IpH 3TOM YeM BhIIe 0OECTIEIeHHOCTh IT0YB MOABIKHBIM
KallueM, TeM MEHbBIIIe B PACTEHUSX HAKAIUIMBAETCs 1e3Usl M CTPOH-
IS

MunumanvHolii nepexoo yesus u CmMpoHyus 8 pacmerus Hao.io-
daemcs npu OOCMUNCEHUU ONMUMATbHBIX NAPAMEMPO8 azpoxumuie-
CKUX C8OUCME NOYE.

[locrymenne paguoOHYKIHIOB B PACTEHUS CYIIECTBEHHO 3aBH-
CHUT OT TPaHYJIIOMETPHUYECKOr0 cocTaBa mouB. Ha mecyaHwIx mouBax
Mepexo]] paAnOHYKINIOB B PACTEHHS IMPUMEPHO BIBOE BHIIIE, YEM
Ha CYTJIMHKaX.
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Tabnuua 13.2 — Bousiaue niaomopoaust 1epHOBO-IIOA30IUCTHIX CY-
MeCYaHbIX NTOYB HA MMOCTYIJICHHE PAIUOHYKINIOB B MHOT OJIETHUE
37aKoBbIe TpaBbl, KH/Kr cyxoit Maccel (qanHbie IHCTHTYyTa TOYBOB€-
JIEHUS U arpOXUMHUH)

ATpOXUMHYECKHE NIOKA3ATENH | Le3mii-137 | Crponmmii-90
Cogepxanue rymyca, %o:
10-15 59 15,9
16-20 5,6 15,7
2,1-30 4,7 12,2
3,1-35 3,4 8,2
Kucnornocts (pH B KCL) u conepsxanne CaO (MI/Kr IIOYBBI)
pH 4,6 - 5,0; CaO -550 5,7 12,4
pH 5,1 -5,5; CaO-740 5,3 12,0
pH 5,6 - 6,0; CaO - 1044 5,3 8,0
pH 6,1 -6,5; CaO - 1680 3,7 7,4
pH 6,6 - 7,0; CaO - 2008 2,9 7,1
pH7,1-7,8; CaO - 1984 3,0 7,0
Conepxkanue K,0, MI/Kr OUBBI:
50 - 80 51 16,2
81 - 140 3,9 14,8
141 - 200 2,9 9,2
201 - 300 1,7 8,4
301 - 350 1,7 7,1

Ha nepeyBna)kHeHHBIX IECUaHBIX ITOYBAX BBICOKAsl CTEICHb 3a-
IpSA3HEHHS KOPMOB HaONIOJAeTCsl ake MPU OTHOCHTENBHO HU3KOH
IUIOTHOCTH 3arpsi3HEHUs MOYB paguoHykiugamu. OcoOeHHO BbICO-
KUMHU Ko3(duuueHTaMu mepexona B pacTeHHs PaIUOHYKIUIOB Xa-
pakTepu3yroTcs TOpQsHbIE TOUBBI. JTO 3HAYUTEIBHO OCIOKHAET I10-
JMy4eHUE PACTEHHEBONYECKOM MPOAYKLIHUHM C COAEPKAHHEM PpaIuo-
HYKJIMJIOB B IIPEAENax JOMyCTUMBIX YPOBHEH.

Haxkorienne paguoHyKIHIOB B YpOXKae B 3HAUMTEIBHOM CTere-
HU 3aBUCHUT OT BUIOBBIX U COPTOBBIX OCOOEHHOCTEeH pacteHuil. Ha-
KOIUJICHHE LI€3Us 110 BUaM PACTEHHH B pacdere Ha CyXoOe€ BEILIECTBO
MOXeT paznuyaThes 40 180 pas, a HakomieHue crponus — Ao 30 pa3
MIPH OJMHAKOBOH IJIOTHOCTH 3arpsi3HeHus ouB. COPTOBBIE pa3iInyus
B HAKOIUICHUM PaJMOHYKIHMIOB 3HAYUTENbHBI, XOTI W 3aMETHO
MenbIe — 1,5-3 pasza.
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Meponpuamus no CHU3CEeHUI0 NOCMYNIEHUA PAOUOHYKIUOO0E
6 cenbcKoxo3aicmeenuyo npodykuyur. llonydeHnue mpoaykuuu c
COJIep KaHUEM PATMOHYKIIUIOB B Ipenenax JOMyCTUMBIX YPOBHEH —
IJIaBHAS 3a/iada BEJEHUS CEIhCKOXO3SMCTBEHHOrO MPOM3BOJICTBA HA
3arps3HEHHBIX MOoYBaxX. HakorieHue paguoHYyKINAOB B MPOMYKIIUU
MOXKHO CHU3HTb, UCIIOJIb3YsS KOMILJIEKC 3aIIUTHBIX MEPOIIPHUSITHIA.

K arporexHuueckuMm mpueMaM, yYMEHBIIAOIIUM TOCTYIUICHUE
PaIuOHYKIUIOB B CEIBCKOXO3SHCTBEHHOM MPOMYKIIMH OTHOCATCS

— YBEIMYCHHUE JIOJIM IUIOMIAEH MOA KYJIbTYPhl C HU3KUM ypPOB-
HEM HAKOIUICHHS PaIiOHYKIIN]IOB;

— KOPEHHOE U TMOBEPXHOCTHOE YIydIlIEHHWE CEHOKOCOB M MAacCT-
onu;

— TMPOTUBOIPO3MOHHBIE MEPOIPUATHS, MPEIyCMATPHUBAIOIINE
BTOPHYHOE 3aTrps3HEHUE PaTHOHYKITHIAMHU;

— MIPUMEHEHHE CPEICTB 3aNTUTHI PACTCHHIA.

ATpOXuMHUYIECKIE MEPOIPHITHS BKIIIOYAOT:

— U3BECTKOBAHWE KUCIIBIX TIOYB;

— MIPUMEHEHHE OPTaHUYECKUX YI00PECHIH;

— BHECEHHE TOBBINIECHBIX 7103 POCHOPHBIX M KaTHUHBIX yJI00pe-
HUH;

— ONITUMU3AIIS a30THOTO TUTAHMSI PACTEHUH;

— IpUMEHEHHE MUKPOYT100pEeHUH.

PaccMoTpuM OCHOBHBIE MEPONPHUSATHS, OTPAHWYUBAIOIINE II0-
CTyIUIEHWE PAJOHYKIIMIOB B PACTEHUS U3 BBIIIET epEUrnCICHHBIX.

Iloooop Kynvmyp u copmoe ¢ MUHAMAJIbHBIM HAKOIUJICHHEM pa-
TVOHYKITUOB SIBIIETCS HANOOJIee TOCTYITHBIM CPEICTBOM CHUKEHUS
MOCTYIUICHUSI MX W3 TOYBHI B PACTEHHMEBOIAUECKYIO MPOIAYKIHIO.
AHanu3 HaKOIUIEHUS PaAMOHYKIHIOB Ha €AMHUILY CYXOTO BelIecTBa
TIO3BOJISIET PaHKUPOBATh KYJIBTYPHl B MOpPSIKE YOBIBAHUSA CONEpIKa-
HUsl cTpoHUMSA-90 u ne3us-137 B pacTeHUEBOAYECKON MPOLYKIIUHU
(Tabmuma 13.3).

YOpIBaroIue pSAABI 0 HAKOTIIICHHUTO %Sr HeCKOMBKO OTIMIAIOTCS
oT TakoBbIX 10 *'Cs. OBIMM st BCeX SBISETCS TO, YTO IIICHHIA
o3WMasi, pOXKb O3UMasi, KapToderb U KOPMOBas CBEKJIa XapaKTepH-
3yIOTCS MUHMMAIbHBIM HAKOIUIGHHEM Kak > CS, Tak u Sf. YUHTHI-
Basl 3TO, HA MMOYBAX 3arpsi3HEHHBIX 1e3reM-137 ¢ mrorHocThIo 15-40
Ku/km® 6e3 orpaHHueHHs] BO3MOYKHO BO3/IC/BIBAHHE HA MPOJOBONb-
CTBEHHBIE [IEJTH 3ePHO 371aKOB B KapTo(derb.
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Tabnuua 13.3 — YObIBarommii psia KyasTyp (CBepXy BHH3) MO HAKOII-
JICHUIO PaJJMOHYKIMOB B PACTEHHUEBOAYECKOMN MPOAYKLINU

Buo npodykuyuu
3epno Conoma 3enenasn macca
Ie3nit-137
JIIOTIMH oBeC MHOTOJICTHHE 3JTAKOBBIC TPABBI
ropox STYMCHB JIFOTIHH
BHKa TIIICHAIIA paric
parc 03UMast POXKb MHOTOJIETHHE 0000BO-3JIaKOBBIC TPABBI
oBec KJIeBep
poco TOpoxX
SIYMEHB TOPOXO0-OBCSHAsI CMECh
MIIIeHUuIa BUKO-OBCsiHAs1 CMECh
03. POXb KyKypy3a

KOpPMOBasl CBeKJIa, KapTodenb

Crponnuii-90

SPOBOH paIIC |TYMEHD KJIEBED
JIFOIIUH MIIIeHUuIa JIFOITUH
ropox OBEC Topox
BHUKa 03UMas POXb MHOTOJIETHHE 3JTaKOBBIC TPABHI
STYMEHb MHOTOJIETHHE 6000BO-3/1aKOBBIE TPaBBI
SIp. TIICHUIA BHKa
OBEC paric
03. TIIEHNIA TOpPOXO0-OBCSIHAsI CMECh
03. pOXKb BHKO-OBCSIHAsI CMECh
KyKypy3a
KOpMOBast CBEKJIa
kaprodennb

Pasnuuue B HAKOIJICHUH PaJMOHYKITHJIOB IO COPTaM CEITbCKOX O-
3SMCTBEHHBIX KYJBTYP 3HAYMTELHO MEHBIE, HO WX HEOOXOIMMO
YUUTHIBATh MPH Pa3MEIICHUM KYJIbTYyp Ha 3arpsS3HCHHBIX 3EMIISX.
Oco0eHHO HEeoOXOoauM TOM00P COPTOB ISl OBOIIHBIX KyIBTYp, OT-
JIUYAIOIINXCS BHICOKUM HAKOIUICHHEM I1e3usi (CBEeKJIa CTONOBAas, pe-
JIIC, TyK MHOTOJIETHHH, ()acob, TOPOX, OOOBI).

YcTaHOBNIEHHBIE 3aKOHOMEPHOCTH SIBJISIFOTCSI TEOPETHYECKOM
OCHOBOW /Il pa3MeEIleHHs KyIbTyp MO TOJNSAM, (OPMUPOBAHHMS
CTPYKTYpPBI TIOCEBHBIX TUIOMIAJICH U CIICIIMATN3AINN PACTCHUEBOICT-
Ba. OHM OBUIH IMOJIOKEHBI B OCHOBY 3aIlIUTHBIX MEPONPUATHH HAYU-
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Has ¢ IepBOro rojia Mociie aBapuu (M3MEHEHUE CTPYKTYPbI ITOCEBHBIX
IJTOIAICH | T.1.).

H3eecmkosanue Kucavix noue. BHeceHHe H3BeCTH SBISETCA
3G GEKTUBHBIM CIIOCOOOM CHUKEHUS MOCTYIUIEHHUS CTPOHIUA-90 u
ue3usi-137 U3 mouBkl B pacTeHus. MexaHu3M 3TOro ACHCTBHUS OCHO-
BBIBAeTCS Ha aHTArOHU3ME MEX]Y KaJblFeM, MarHMEM U3BECTKOBBIX
yIOOpPEHUI U CTPOHIIUEM, B MCHBIIICH CTCIICHU 11E3UEM.

MuHuManbHOE HAKOIJIEHUE PAJHOHYKINJOB B MPOIYKIUU pac-
TEHHEBOJICTBA Yallle BCET0 HAOMI0aeTcsa P ONTUMAIBHON KHCIOT-
HocTH 104B (pHkc), yCTaHOBIEHHBIX IO HAUOONBIIEMY YPOXKAIO HITH
npu noBsiieHnn Ha 0,2-0,3 emuHunbl pH B CTOpOHY MIETOYHOTO
Jrarna3oHa.

Ho3el u3Bectu auddepeHupyoTes Mo THIIAM T0YB, TPaHyJIo-
METPUYECKOMY COCTaBY, CTENIEHH KUCIOTHOCTH U TJIOTHOCTH 3arpsi3-
Henus nesrem-137 u crponrmeM-90 (Tabm. 13.4).

Tabnuna 13.4 — J10361 N3BECTKOBBIX YIOOPEHH Ha 3arps3HEHHBIX
PaIHOHYKITHIAMH 3eMJISIX

Jlosa CaCO; na Joza CaCOjz (1/ra) npu HJIO’IZ“-
HocTH 3arpsisHenust, (Ku/km®)
TTouBsl pH B KCI |He3arps3HeHHBIX T70s 1.5 BTos > 5
3eMIAX, T/ | 905 015030 | 99y 50,3
1 2 3 4 5
IlaxotHbBIE 3eMITH

<45 8,5 8,5 15,0

/lepHoso- 4,650 7,5 7,5 13,0
O3 0JIUCTHIE: 5155 65 65 11.0
CYTJIMHUCTBIC 56.6.0 45 45 70
<45 6,5 6,5 11,5

4,6-5,0 55 5,5 9,5

cynecuanrie e 155 45 45 7,0
5,6-6,0 - 3,0 4,0

<45 55 5,5 8,5

recyasble 4.6-5,0 45 45 6,5
5,1-5,5 3,5 3,5 4,5

Topdsro- <4,0 12,0 19,0 19,0
SONOTHELE 4,1-4,5 7,0 11,0 11,0
4,6-5,0 4,0 6,0 6,0
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IIponomxenue Taduuiet 13.4

1 | 2 ] 3 | 4 | 5
Y IydnieHHbI€ TYTOBBIE 3€MIIN

<45 9,0 9,0 15,5

HlepHoso- 4,65,0 8,0 8,0 135
[TOJ30JIUCTHIE: 5155 6.5 6.5 115
CYTJIMHUCTBIE 56.6.0 45 45 75
<45 7,0 7,0 11,5

4,6-5,0 6,0 6,0 10,0

Cyrecyanbie 5155 45 45 75
5,6-6,0 - 3,5 5,0

<45 6,0 6,0 9,0

recyaHble 4,6-5,0 5,0 5,0 7,0
5,1-55 4,0 4,0 5,0

Topisio- <40 12,0 19,0 19,0
SONOTHEIC 4,1-45 7,0 11,0 11,0
4,6-5,0 4,0 6,5 6,5

W3 Tabmumpl BHAHO, UTO YeM IOYBA TsDKENee, Kuciee u Ooiee
3arpsi3HeHa PaJUOHYKIHAAMH, TeM OOoIlblle HeoOXOIMMO BHOCHTH
W3BECTH.

B mocnenHne Tompl M3BECTKOBaHHE BEHETCA MO MOTPEOHOCTH
JUTA JOCTIDKEHUS W TOJUIEP KaHMs ONTHMAaJIbHOTO JWAara3oHa peak-
MW TIOYBEL. B cimydae, xoraa pasoBas o3a MpeBHIMAET § T/ra, u3-
BecTh BHOcHTCSA B 2 mpuema: 0,5 mo3sl mox Bemamky U 0,5 103bI TOA
KYJIbTHBAIIHIO.

Ilpumenenune yaoOpenuii. Cucrema TpUMEHEHHs YIOOpeHUi
Ha 3arpsA3HEHHBIX PAJIMOHYKIAAMH MTOYBAX pellaer 3a1ady moiyde-
HUS MaKCUMAaIIbHOTO KOJIMYEeCTBa BBICOKOKAYECTBEHHOW CElhCKOXO-
3stiicTBeHHON TpoAykuuu B mipenenax PJIY (PecmyOmmkanckue mo-
ITyCTUMBIE YPOBHH) COMEPKAHUS PAIHOHYKIUAOB 1e3usi-137, cTpoH-
uus-90 B OMILEBBIX MPOAYKTAX YTBEpKAEHHbIX MuH3npaBom bena-
pycu.

COanaHCHpPOBaHHOE BHECEHHE MMUTATENHHBIX BEIIECTB YBETUYH-
BaeT ypoXKau CEeIhCKOXO03SHCTBEHHBIX KYIBTYpP, YTO COMTPOBOXKIAETCS
«OMonornueckuM» pa3baBlIeHHEM KOHI[EHTPAIUH PaMOHYKIUIOB B
MPOAYKIIMH PACTEHHEBOCTBA.
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Opzanuueckue yooopenusa. CucteMaTHyeckoe MPUMEHEHUE Op-
TaHUYEeCKUX YNOOpPEHUI NPUBOOUT K CYIIECTBEHHOMY YIyYIICHHIO
arpOXMMHUYECKUX CBOMCTB IOYB, IOBBIIIEHUIO COAEPKAaHUS TyMyca U
YMEHBUICHHUIO TIEepexXoJa PaJHUOHYKIUIOB B CEbCKOXO03SHCTBEHHYIO
MPOAYKLHIO. DTO CBA3aHO C BKIIIOYEHHEM PaJHOHYKIUIOB B OPraHo-
MUHepaJbHble KOMIUIEKCHI B TIOYBE.

Takum 00pa3oM, MOBBINICHUE COAEPKAHUS OPraHUYEeCKOro Be-
IIECTBA B ITOYBE 32 CUET BHECEHHS OPraHMYECKUX yJOOpEHHIA U pac-
HIMPEHUE TJIOMIAJed IOJ, MHOTOJETHUMHU TpaBaMH W OOOOBBIMH
KyJlbTypaMy SBIII€TCS Ba)XXHBIM arpOTEXHUYECKHUM MPHUEMOM HE
TOJIBKO JUIA TIOBBIIIEHUS U TOAJIEPKAHUS IUIOAOPOAUS TIOYB U YBe-
JUYEHUS YPOXKAEB CENbCKOXO3SIMCTBEHHBIX KYJIbTYpP, HO M JJIS MPO-
M3BOZICTBA MPOAYKILMHU C MEHbIIEH KOHIIEHTpaIleld paJuoHyKINIO0B.

HeoOxoaumo mcmonbp30BaTh BCE MMEIOIMIMECS HWCTOYHUKHA 000-
rameHus MoYB OPTaHWYECKHM BEIIECTBOM — HAaBO3, KOMIIOCTHI, CO-
JIOMY, 3€leHble YA00peHus, HeHTpanu30BaHHBINA TUTHUH boOpylicko-
ro u Pednnkoro ruipoau3HbIX 3aBOJOB, M3BECTKOBBIX M OpTaHHYe-
ckux canporeneid. OHAKO CAEPKMUBAIOINM (PaKTOPOM MHTEHCHUBHO-
ro IPUMEHEHHsI CallpoIleNnel SABISETCS] BBICOKAas CTOMMOCTh J1OOBIYM
U TPaHCHIOPTUPOBKM camponene. Iloa cenbCkox034MCTBEHHbBIE
KyJBTYPbl PEKOMEHIYIOTCSI T€ € JI03bl OpPraHUYeCKUX YAOOpEeHHUH,
YTO U Ha HE3arpsI3HEHHBIX PaUOHYKIMIAMH 3EMIISIX.

BaxHO Takxe OTMETUTbh, YTO BHECEHUE ITOJCTUIOYHOrO HABO3a,
MIPOU3BEACHHOI0 Ha 3arps3HEHHBIX PAAUOHYKIMAAMH TEPPUTOPHSIX,
HE IPUBOJUT K 3aMETHOMY YBEIMYCHUIO HAKOIJICHUS PaldOHYKIU-
JIOB B TIOYBE.

A3zommuute yooopenus. CyliecTBEHHAs POJib B CHUKEHUH HAKOII-
JICHUSl PaZMOHYKIMIOB B NPOAYKLHUH PACTEHHEBOACTBA OTBOAUTCS
a30THOMY NuTaHUIO pacTeHuil. HemocraTok mocTymHOro asora B
MOYBE MPHUBOAUT K CHIDKEHHIO YpOXKas, a U30BITOK €ro yCHIIMBAET
HAKOIJICHUE PATUOHYKINIOB B PACTCHHUSX.

OKcHepuMeHTalbHbIE JaHHbIE CBUICTEIBCTBYIOT O TOM, 4TO HM3-
OBITOYHOE a30THOE NMUTAaHWE PAacTeHWH moBkimaer B 1,2-1,3 paza mo-
CTYIUICHHE PAJMOHYKIUIOB B PACTEHUS 110 CPAaBHEHMIO C ONTHMAaJb-
HOM J1030i1 a3ora.

Pacuer 103 a30THBIX y10OpEHHH P BO3ENBIBAHUM KYJIbTYpP Ha
PaZnoaKTUBHO 3arps3HEHHBIX OYBAX JOJKEH OBITH OCHOBAaH Ha I0O-
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TpeOHOCTH B a30Te Al (GOPMHPOBAHUS IUIAHUPYEMOT'O YpOXKas C
y4eTOM JeUCTBHS U TIOCIIEACHCTBYSI OPraHNYECKUX YI0OpEeHUH.

BaxxHbIM 3BEHOM ONTHMHU3ALMH a30THOTO MUTAHHUSA PACTEHUH
SIBIISICTCS. TIPUMEHEHHE HOBBIX MEAJICHHOACHCTBYIOMINX a30THBIX
ynoOpenuii (kapbamuia U CyiabhaTa aMMOHUS ¢ TOOABKaAMH T'yMaTOB
U JpYTUX OMONOTHYECKH aKTUBHBIX KOMIIOHEHTOB). OHU BBITyCKa-
torcst OAO «'pomHo-A3zory». [IpumeHeHne 3THX ynoOpeHuil mo3Bo-
nsieT moBBICHTH Ha 20-40% uX oKymaeMocTh NpruOaBKOW ypoxas pu
OTHOBPEMEHHOM yMeHblleHnn Ha 15-30% comepxaHus paauoHyK-
JIUJIOB B PACTEHUEBOIUECKON POIYKIINH.

Kapbamu 1 Me1jIeHHOICHCTBYIOIINIA B IIEPBYIO O4YepeIb HEO0X O-
JIIMO TIPAMEHSTH Ha PHIXJIOCYIIECUYaHBIX M NIECYaHBIX TIOUBaX I0]] BCE
MOJIEBBIE U OBOIIHBIE KYJIBTYPhl B PEKOMEHIyEMBIX J103aX.

Docghopuvie yoobpenus. HaydHbIMH WCCICIOBAHUSMHU yCTa-
HOBJICHO CHW)KEHHE TMOCTYIUICHUS PAJHOHYKIIUIOB U3 TIOYBBI B pac-
THTEIBHYIO TPOIYKIIMIO TpH BHeCeHWH (PochOopHBIX ymoOpeHui.
dochopHbie YI00pEeHUsT CIIOCOOCTBYIOT IOBBIIICHUIO 3aKPEIUICHUS
%Sy B mouse 3a cuer ocaxaeHus ero pocdaramu: 3°Sr?* + 2P0, —
Sr3(POy)2].

Jnist aTOrO pa3paboTaHbl CPETHET0JOBbIE OCHOBHBIC U JIOMOJTHU-
TenpHBIE 10361 PochopHBIX ymoOpenuit, koTtopsie auddepeHIupy-
FOTCS 10 THIIaM T1ouB (Tabir. 13.5).

Tabmuma 13.5 — J1o3sr hocopHBIX ymoOpennii Ha 3arpsiI3HEHHBIX pa-
JVOHYKJIAJIAMH 3EMIISX

Conepia- OcHos- | lononuutensHbie 10361 P05 (Kr/ra)2 pH
e P,0s, HBIC TUIOTHOCTH 3arpsi3HeHus, Ku/km
HOmRL | e | A% 1 €51,0-49 | Cs >50-14,9 |C5 15,0-40,0
TIOYBBI 2>% 15r 0,15-0,29| Sr >0,30-0,99 | Sr 1,00-3,00
Kr/ra
ITaxoTHBIE 3eMIIH
menee 60 | 45 15 30 a5
HepHoBo- 61-100 20 10 o =
Ci‘;f‘:"g;o 101-150 | 35 5 0 i
HO];LIC 151-250 20 - 5 10
251-400 10 - - -
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IIponomxenue Tadmumbl 13.5

1 2 3 4 5 6
menee 200, 60 20 40 60
Topdstio- 201-300 45 15 30 45
BONOTHbIE 301-500 30 10 20 30
501-800 20 - 5 10

800-1200| 10 -

Y IydnieHHble TYTOBBIE 3eMIIN

Menee 60 35 15 30 45
ﬂgﬁ;ﬁ; 61-100 | 30 10 20 30
— 101-150 25 5 10 15
HOI;BIC 151-250 10 - 5 10
251-400 - - - 10
menee 200 55 15 30 45
Topdstio- 201-300 40 10 20 30
BONOTHLLE 301-500 35 5 10 15
501-800 20 - 5 10
800-1200 - - - -

OnHaKo, YYUTHIBash BBICOKYIO CTOMMOCTH (hoc(hOpHBIX ymoOpe-
HUH, Ha 3arPsA3HEHHBIX 3eMJISIX PEKOMEHAyeTcsl obecrieunBaTh BHE-
CEHUE MUHUMANLHO2O Koauvecmea Gocpopa, 1eobxooumozo 0
COANAHCUPOBAHHO20 NUMAHUA CEeNbCKOXO3AUCMBEHHbIX KYIbMYp, d
maxoce OOCMUNCEHU U NOOOEPAHCAHUS HUNCHEL 2SPaHUuybl Onmu-
MAILHO20 COOePIHCAHUSL NOOBUIICHBIX (hocghamos 6 nouae.

Kanuitnote yooopenun. Kanniineie y1oOpeHus: OKa3bIBAlOT MaK-
CHMAIBHOE BIMSHHE HA CHIKEHHE TIOCTYIIeHns ~°'CS B pacTeHns B
mmarasone ot 50 mo 250 mr/kr K»,O. BHeceHne BBICOKHX 103 KaJIMH-
HbIX ymoOpennii 160-240 xr a.B./ra cHmkaer B 1,5-2,7 pasza cozep-
xanne “'Cs u B 1,3 pasa — comepxanne *Sr B mpoykrim.

Brecenmne kanmuitHBIX yHoOpeHM Mpy cOATAHCHPOBAHHOM a30T-
HO-()OCOPHOM MHTAHWU TPHBOJUT K CYIIECTBEHHOMY CHHKECHUIO
IIOCTYILICHUS U3 TOYBBI B pacTeHms > CS u “°Sr. MexaHH3M 9Toro
SIBJICHUSI OCHOBAaH Ha aHTaroHW3Me MEKIy KajhueM M JaHHBIMH pa-
JMOHYKTHAaMH. MHHIMYM foctymHocTH °'CS m PSr juis cenbeko-
XO3SMCTBEHHBIX KYIBTYp HaXOIWUTCH B Juana3oHe conepxanus KO
300-430 Mr/kr KepHOBO-TIOA3OIMCTON CylecuaHoW MmouBbl. OgHAKO
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OKOHOMHYECKH M OKOJOTHYECKU IIeIeco00pa3HO MOAACpKaHUE
YPOBHSI COJIEpKaHUsl TTOIBMKHBIX (OpM Kasiusi, HEOOXOIUMOIO IS
MONY4YCHUsS] HAHOONBIICH NPOJYKTHBHOCTH CEITbCKOXO3SHCTBEHHBIX
KyJIbTYp, B Auanazone 170-250 mr/kr.

OpHEHTHPOBOUYHBIC CPEAHEIOIOBBIC OCHOBHBIC M JOMOTHHUTEb-
HBIC JI03bl KAJIMIHBIX yI00peHHii ¢ yueroM conepxanus K,O B mouse
M TUIOTHOCTH 3arpsi3HEHHs IMOYB PAJAMOHYKIMIAMH MPUBEICHBI B
Tabmnuue 13.6.

Tab6nuna 13.6 — CperHeroioBbie 103kl KaJIMWHBIX YA0OpEHUH B ce-
BOO60pOTaX Ha 3arpA3HCHHBIX PAIMOHYKIINAAMHU 3EMIIAX

OcHog- | HononuurenbHble 10361 K,0 (kr/ra) mpu
CoxaepxaHue| Hble TJIOTHOCTH 3arpsi3HEHUS, Ku/km?
Mouser | Ko0, mr/kr 2| C51,0-49 | Cs>50-149 [Cs15,0-40,0
MOMBRI 272 1Sr 0,15-0,29| Sr >0,30-1,99 | Sr 2,00-3,00
Kr/ra
[TaxorHbIE 3eMIn
menee 80 100 50 100 150
HeproBo- 817125 [ 90 30 60 90
Cr;‘l’f;";e“p 141-200 | 80 20 40 60
o 201-300 | 55 15 30 45
oouee 300 25 - - -
menee 200 140 40 80 120
Topdmo- 201-400 | 120 30 60 90
o | "401-600 | 100 20 40 60
601-1000 | 60 10 20 30
oouee 1000 30 - - -
Y ydilieHHBIE JIYTOBBIE 3EMJIN
menee 80 80 40 80 120
Aeproso- 817726~ 70 30 60 90
Ciif:";; 141200 | 60 20 40 60
o 201-300 | 45 15 30 45
oouee 300 20 - - -
menee 200 100 40 80 120
Topstio- 201-400 | 90 30 60 90
o | 401-600 | 80 20 40 60
601-1000 | 60 10 20 30
ooiee 1000 30 - - -
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[To mMepe moBbIIEHNS 3arpA3HEHUS MIOYB PaJUOHYKIUIAMU TO-
TpeOHOCTh B JIOMOJHHUTENBHBIX J03aX Kajus yBennuuBaercs. [lpu
3TOM OHU BBIIIE P MUHUMAJIbHOM coaepkanun K,O B mouse.

Mukpoyooopenus. MUKpOdTIEMEHTH BBIMOTHIIOT BaKHEUIIINE
(YHKUMU B KU3HU PACTCHUH W SIBISIOTCS HEOOXOAMMBIM 3BEHOM
CHCTEMBI yIOOpeHHs CeTbCKOXO3SHCTBEHHBIX KylbTyp. Hapsay c
YBEIMYEHUEM YPOXKANHOCTU CEINbCKOXO3IUCTBEHHBIX KYJIBTYD H
yAy4IIeHHEeM KauecTBa pacTEHHEBOAUECKON MPOIYKIIMH, OHU BHOCST
OTIpeNIeNeHHbIM BKJIaJ B CHID)KEHHE MOCTYIUIEHUS PaJAMOHYKIHJIOB B
pacTeHus. BOJBIIMHCTBO MHKPO3JIEMEHTOB IPEICTaBICHBI JABYXBa-
NeHTHBIMH KaTHOHamu (Zn*, Cu®*, Mn?"), koTopsle SBISIOTCS aHTa-
rouuctamu St i *¥'Cs, uto u 00yCIaBIMBACT YMEHBIICHHE HAKOTI-
JICHWsI CTPOHIUS U 1Ie3Usl B MIPOIYKIUU MPU BHECEHHMH MUKPOYH00-
peHuii.

Hanpumep, HekopHEBasi TIOJAKOpPMKa TUMO(EEBKH JIyTOBOH Map-
rafiem B J03e 50 r/ra obecrieunBaeT CHU)KEHHE HAKOTUICHHS CTPOH-
1Y ¥ 1e3us B npoaykuuu Ha 30-40%.

Cucrema mpuUMEHEHHUS MHUKPOYJOOPEHHUH TOJ CEeTbCKOXO3SHCT-
BEHHbIC KYyJbTYphl Ha 3arps3HEHHBIX PaJUOHYKIMJaMHU IO4YBax Ta
XKe, YTO M Ha He3arps3HeHHbIX. [IpumeHeHHe MuUKpoynoOpeHuil 0a-
3upyercs Ha U30UpaTeNbHON OT3BIBUMBOCTU CENbCKOXO035HCTBEHHBIX
KyJBTYpP Ha OTJIE/IbHbIE MUKPO3JIEMEHThI C YUETOM UX COAEPKaHUS B
MOYBE.

MukpoynoOpeHrsi BHOCSTCA Ha TEPBOH M BTOPOH TpyIIax
00eCITeYCHHOCTH MHKPOIJIEMEHTaMH. DKOHOMHYECKH IIeJIeco00pas-
HBIM ¥ 9KOJIOTMUYECKH 0€30IacHBIM IPHUEMOM SIBIISICTCS IPUMEHEHHE
MHUKPOYZAOOpPEHUH B BU/I€ HEKOPHEBBIX ITOJKOPMOK B (haze caMoil BbI-
COKOW HOTPEOHOCTH M MAaKCHUMAaJbHOTO YCBOGHHS MHKpPO3JIEMEHTA
pacTeHueMm.

14. YAOBPEHHUE OBOIIHLIX KYJbTYP B OTKPBITOM
I'PYHTE

Ocooennocmu numanua oeowinvix Kyavmyp. K OBOIIHBIM
KyJbTYpaM OTHOCST: KaIllycTy, MOPKOBb, CBEKJIY CTOJIOBYIO, OTypell,
TOMaT, PENUC, YKpOIl, LINMHWHAT, cajar, JyK, YeCHOK, 000bI, ropox
OBOIIHOM M Jp. OBOIIHBIE KYyIbTYPHI MO CPaBHEHHIO C IOJEBBIMHU
ABISIIOTCA OoJiee TpeOOBAaTEIbHBIMU K BHEIIHUM YCIIOBHUSM (TeMIie-
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paType, Bllare, MUTaHUIO) U JAIOT XOPOIIHE YPOXKau JIMIIb HA OKYJIb-
TYPEHHBIX JICPHOBO-TIO/I30JIUCTHIX, TOWMEHHBIX U TOP(SIHBIX MTOYBAX.

[Ipu BO3IENBIBAHUY OBOIICH Ba)KHO YYUTHIBATH TPAHYIOMETPH-
YEeCKHU cocTaB MmouBbl. Ha jerkux mouBax (IecyaHbIX U CYIECYAHBIX )
MOYKHO BBIPAIMBATh PEIUC, MOPKOBb, CTOJIOBYHO CBEKJIY, TOMATHI,
JIYK, HO MpH 0053aTENbHOM OpoIeHUH. Ha JIErKuX M CpeaHux CyT-
JIMHKaX BBIPAIIUBAIOT BCE KYJIbTYphl. Ha TAKETOCYrITMHUCTBIX MOY-
Bax JIy4Ilie BhIPAIMBATh KAIyCTy, PeBEHb, celbaepeii. KapOoHaTHbIe
U ¢c1ab0 3aCOJICHHBIC MOYBBI MOXHO HCIIOJB30BATh YIS BO3JIEIIbIBA-
HUS CTOJIOBOM CBEKJIBbI, TOpOXa, (hacoii, TOMATOB.

YpoBeHb IPYHTOBBIX BOJ BECHOH JOJDKEH OBITh HE BbIlIe 60 cM,
a B nepuoj Bereranuu — He Boime 70-80 cm. Ha TopdsiHO-0010THBIX
MOYBax 3aJieraHrue IPYHTOBBIX BOJ JOJKHO ObITh He Oyke 120-130
CM.

KopHeBas cructeMa y OBOIIHBIX KyJIBTYp pacrojiaraercs B Ia-
XOTHOM TOPHM30HTE M MMEET ciiaboe pa3BuTHe. [103TOMy OBOIIHBIE
KYJIbTYpPbI CIIEyET BBIPAIMBATh Ha ILIOJAOPOAHBIX, XOPOIIO ad3pH-
PYEMBIX MOYBax C cojiepaHueM rymyca 2,5-4,0% rymyca, MOABHK-
Horo (ocdopa — He meHee 150-200 Mr/Kr, MOABMIKHOIO Kajaus — HE
Menee 140-200 MI/KT MOYBBI.

[Ipu BBIpanMBaHUK OBOIIECH UCIOJB3YETCS CBOS Ipajalus MOYB
1o 00eCIeYeHHOCTH TOMBIKHBIMU (opMamu ¢ochopa U Kagus
(tabm. 14.1). Ha mouBax ¢ HU3KHUM M CPEOHHM COICP)KAHHEM dJIe-
MEHTOB MMUTAHUS BHIPANMBAHIE OBOIICH HElleIeco00pasHo.

Tabmuma 14.1 — ['pamariis mouB 1Mo COACPIKAHUIO MTOABHKHBIX (hOpM
thochopa u Kamwst IS OBOIIHBIX KYJIBTYP, MI/KT

ObecnieueHHOCTh J1epHOBO-TIOI30JIUCTHIE TopdsrO-60M0THBIE
TIOYBHI 3IEMEHTAMH TIOYBbI TIOYBBI
IIMTaHUA P205 KzO P205 Kzo
Huskas 80-150 80-120 1o 200 1o 250
Cpennsist 160-200 130-170 200-400 260-350
[oBeIieHHast 210-300 180-250 410-600 360-500
Beicokast >300 >250 >600 >500

Oco0oe 3HaveHNe TIPU BO3/IENBIBAHUY OBOIIHBIX KYJIBTYP MMEET
coliepaHue B MouBe rymyca. KommdectBo rymyca B MOYBax IpH
BO3JIENBIBAHUHU OBOLIEH JOKHO COCTaBIAThH 2,5-4,0%. Ilpu cHibke-
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Huu ero no 1,5-2,0% morepu ypoxas coctaBndoor 12-27%, a npu
cojepxaHuu rymyca MeHee 1,5% Bo3zaensiBaHHE OBOIIEH CTaHOBUT-
Csl HepeHTA0CIIBHBIM.,

UroOBl yNy4ylIUTh TUIOJOPOAME MOYB C HU3KUM COACpKaHUEM
rymyca, HEOOXOOMMO CHCTEMAaTHYeCKH BHOCHTH OpPTraHUYECKHE
yInoOpeHus: HaBo3, TOp(o-HaBO3HBINA KoMIocT — 1o 60-80 T/ra B Ha-
yane oKyiapTypuBaHus U 1o 20-40 T/ra pu TOCTHKEHUH XOPOIIETO
YPOBHSI MJIOAOPOIUS MOYBBI. BHOCUTH opraHnueckue ynoOpeHus He-
00x0oaMMOo o] Bermamiky. [ TyOnHa Benalky J0JKHA OBbITh HE MEHee
25-30 cM. BeipamuBath OBOIIM CIIEAYET Ha TPsiiaxX v rpeOHsIX.

BaxHyto ponb npu BbIpallliBaHUX OBOILLIEN UTPAET KMUCIOTHOCTh
MOYBBI. BONBIIMHCTBO OBOIHBIX KYJIBTYp MPEANOYUTAET CIA0OKHC-
JIYI0 WM HelTpanbHyro peakiuio cpeasl — pH 6,0-7,0 (Tadn. 14.2).
Ha xucnpix moyBax MOTyT pacTH IaBelb, TOMAT, peapka, perna. [1mo-
X0 TIEPEHOCST KUCIOTHOCTh KalycTa, CBEKJIa, orypel, 000bI, cenb/ie-
peii, myk. Ha HeHTpanpHBIX OYBaX pacTyT cajaT, Gpacoib, IIMUHAT U
yecHOK. [Ipu cHMXeHWM KuciotHocTH Hmke 5,0 (Ha TopdsHO-
0OJIOTHBIX TIOYBax HWXe 4,8) BO3/IEIbIBAHUE OBOIEH 0€3 M3BECTKO-
BaHUS HEIEeIeCc000pa3Ho.

Tab6nuna 14.2 — buojornueckue 0COOEHHOCTH OBOILIHBIX KYJIBTYP

JmHa Beraoc kr/t
OTHollIEHNE K
BereTa- OrHole-
Kynbrypa |1mmonHOrO HHE K KOHUCHTPALITH
Y N |P,Os5| K;0O IMOYBEHHOI'O
neprona, pHker
pacrBopa
JTHU
Ranycra 6e10-| 4130 150 | 40 | 1,0 | 43 | 65-7.0 | somocsa
KOYaHHAas
Mopxoss cTo- 130-150 | 34 | 1,1 | 45 | 6,0-6,5 | uyBcTBUTENBHA
JIOBast
CBekna cTomio- 130-150 | 5.0 | 1.6 | 7.4 | 6575 HanooJjIe€e BbI-
Bas HOCJIMBA
Tomar 90-110 | 16 | 05| 2,8 | 5,5-6,5 BBIHOCJIAB
Orypert 40-75 1,3 105 | 23 | 65-7,0 | uyBcrBUTENCH

JIyk pemyateiii | 45-60 30| 1,2 | 40 | 6,0-7,0 | uyscrBuTENnCH

IlouBBI C IOBBIIEHHON KHCIOTHOCTBIO H€06X0):[I/IMO HN3BCCTKO-
BaThb. XOpOH.IO OT3bIBAOTCA Ha HENOCPCACTBCHHOC BHECCHUC N3BCCTU
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Karmycta OelokodaHHasi, CTonoBasi cBekia. [lo mocmeneicTBUIO M3-
BECTH JIy4llle yIAI0TCs JIYK, MOPKOBb, OTypell, cajar.

[Ipu oueHKe MPUTOJHOCTH MOYB IS BHIPAIIMBAHUS OBOLIHBIX
KyJBTYp HEOOXOAMMO YUHUTHIBATH COJEPIKaHUE ITOABUKHOTO allfOMHU-
Hus. OHO HE JO/DKHO NpeBbImaTh 30-40 MI/KT TOYBBI, & UTS OTACIb-
HBIX KyJIbTYyp (JIyK, canart, IIMUHaT, 4ecHOK) — 10 mr.

BonbIIMHCTBO OBOIIHBIX KYJNBTYp UYyBCTBUTEIBHBI K BBICOKOH
KOHIIEHTpAaIMM TOYBEHHOro pacTBopa. Camble UyBCTBHUTENBHBIE K
KOHIIEHTpAIMH COJied — JIyK, YeCHOK, MOPKOBb U orypel. bosee BbI-
HOCJTIMBBIE — CBEKJIA, KAIlyCTa, TOMAaThI.

Peakiust pacteHuii Ha KOHIEHTPALIMIO [IOYBEHHOI'0 PacTBOpa BO
MHOT'OM 3aBHCHT OT CBOMCTB IOYBHI, B TIEPBYIO O4epeb OT OydepHo-
CTH U BJIaroeMKOCTH, a TaK)K€ OT COZEpP KaHMs OPraHUUeCKOro Bellle-
CTBa, 00yCJIaBIIMBAIOIIETO €€ MOTJIOTHTEIBHYI0 CIIOCOOHOCTh. Tak,
BBICOKasg KOHIEHTpAaIusi coleil B TOp(SAHOW IMOYBE HE yrHETAaeT
OBOIIHBIE KYJIBTYPHI, @ T€ K€ JI03bI HA CYNECUaHOW MOYBE MPHUOCTa-
HaBJIMBAIOT UX POCT.

OBo1mHbIE KYJIBTYPHI BBIHOCST M3 TOYBBI OOJBIIOE KOJIHMYECTBO
JIEMEHTOB IHUTaHHs. MaKCUMaIbHBIM IOTPEOJIEHUEM 3IIEMEHTOB
MUTAHUS OTIMYAETCS CTOJO0Bas cBekia. IIpu 3TOM pasHble OBOLIHBIE
KyJIbTYpBI 00J1a1al0T HEOJMHAKOBOH CIIOCOOHOCTBIO YCBOCHHS ITHTa-
TEIBHBIX DJIEMEHTOB M3 IIOYBBI, YTO OOYCIIOBJIEHO MX OMOIIOTHEH:
CTPOEHHMEM KOPHEBOW CHUCTEMBI, [UIMHON BEr€TallMOHHOIO IIEpHoJa U
npyrumu (axropamu. Kamycra ornngaercst ObICTpbIMU TEMIIAMH I10-
IJIOLIEHUS IUTATEIbHBIX JIEMEHTOB, JIYK, MOPKOBb, CTOJIOBAs CBEKJIA
— MEAJICHHBIMH, TOMATbl 3aHUMAIOT IIPOMEKYTOYHOE ITOJIOKEHHE.

Koadduuuentsl ncnonp3oBaHus 3J€MEHTOB MUTAHUS OBOLLHbI-
MU KyJbTYpaMH U3 3aI1acoB IOYBBI U YAOOpEHUI BbILIE, YeM APYTrUX
KyJbpTYp (U3 3amacoB 1mouBs! ochopa ucnonssyercsa 5-10%, xamust —
30-60%; n3 MuHepanbHBIX yAOOpeHUH KO3()(UIMEHT HCIOJIB30Ba-
Hus azota cocraBissier 50-70%, gocdopa — 15-30% n kamms — 60-
80%).

Bricokwmii ypoxkaii oBoIeil MOKHO 00€CHeUnTh MPH HCIOIb30-
BaHUM PaliOHMPOBAHHBIX U IEPCIIEKTUBHBIX COPTOB U THOPHUIOB.

Obwue nonosxcenun no npumeHenur0 yO0ooOpenuii noo 060u4-
Hble Kyabmypsl. Bce KOMMYECTBO OpraHMYECKUX YAOOpeHUH Hu
Oonbmryto 9acth  (ocOpHO-KANHIHBIX yIOOpEHUIl BHOCAT IIOI
OCEHHIOIO BCIIAIIKY ITOYBBI, @ @30THBIE — BECHOM IO MPEAIIOCEBHYIO
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(mpenmocanounyto) o0pabOTKy MouBbI. [ MENKOCEMEHHBIX U paH-
HUX KyJIbTYp BO3MOXKHO PSIKOBOE BHECEHUE YAOOPEHUH TPH MOCEBE.

Ha mnpumnoceBHOe BHeceHHe yOOOpEHMI OT3BIBAIOTCS PEIMC,
LIMKAHAT, cajaT, YKpOIl, MOPKOBb M CTOJIOBAasl CBEKJIA HA ITYYKOBYIO
npoxnyknuio. [Ton MOpKOBb M permvaThiii IyK BHOCST TONBKO (ochop
P1, @ Moz orypisl, CTONOBYIO CBEKITY, TOMAaThl, OEITOKOYaHHYIO Ka-
mycTy — nojHoe MuHepainbHoe ynoopenue NioP1oKio. [Ipu psakoBom
BHECEHHM BO HM30©KaHUE OTPHUIATEIBHOTO JCHCTBHSI TOBBIIICHHON
KOHIIGHTpAIlMM TIOYBEHHOTO pacTBOpa Ha pacTeHHs yao0peHHs
JOJDKHBI pacrnoiaratbes B 2-3 cM ot ceMsH. [Ipu MexaHu3upoBaHHOMN
nmocajike paccajbl yIoOpeHUs] BHOCAT ¢ BOJIOW (KOHIICHTpAIUS pac-
TBOpa 110 0,2%).

Ecnu ynoOpenus: He ObUIM BHECCHBI B OCHOBHYIO 3alpaBKy, pac-
TEHHS TOJIKAPMITUBAIOT a30THBIMH YIOOPEHUSIMH, a MPH HEoOXOIH-
MOCTH U ITOJIHBIM COCTaBOM YJIOOpPEHUH MPH MEXKAYPsIHON 00padoT-
Ke MOYBbI YHUBEPCATbHBIM KyJIbTHBaTOpOM KOVY-4,6 (Tabmn. 14.3).

Tab6muna 14.3 — J1o36l BHECEHHMSI YI0OPSHHM B PSAAKH | JJIs1 101
KOPMKH OCHOBHBIX OBOIIHBIX KYJIBTYp, KI/Ta

B psinxu npu IlepBas non- | Bropas nogkopm-
Kynsrypa HOCeBe KOpPMKa Ka
N [P,Os |[K;O | N [P,Os |[K;O | N |P,Os K0
Kamycra 6enoxoua-
HHAs. paHHsSA 15 20 | 10 |20| - 30 - - -
cpenneno3nusisi| 15 | 15 15 (30| 20 30 40 - 60
MopKOBb - | 10 - |15| 10 | 20 - - -
CronoBasg ceexnia |10 10 | 10 |20| 15 | 30 | 20 - 60
Orypen 10| 10 | 10 |20| 20 | 20 | 15 - 40
Tomar 10| 10 | 10 |10| 15 | 10 | 10 | 20 | 15
JIyk permyatsiii - | 10 - |20 15 | 20 | 10 - 20

IIepByro nmonkopMKy mpoBogsT uepe3 30-35 mHel mocie moceBa
(Ipy TIOSIBIIEHWH TPEThEro HACTOAIIErO JINCTOYKa) min yepe3 10-15
JHEH 1ocie BBICAJIKU paccajbl, BTOPYIO — B MEPUOJ WHTEHCHUBHOTO
pocTa pacTeHuil.

Yno0peHus: BHOCAT KyJIbTUBATOPOM-PACTEHHENUTATENEM: IPH
TIepBOl MMOKOPMKE Ha PACCTOSHUU 6-8 CM OT pacTeHHil Ha TIIyOHHY
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5-8 cM, mpu BTOpOH — B cepeAnHy MEXIypsauid Ha Tinyouny 10-12
CM.

@opMBl MUHEpaNbHBIX YHOOpPEHHI IMOA OBOIIHBIC KYJIbTYPHI
MoAOUPAIOTCS ¢ yIeTOM OMOJIOTHYECKHX OCOOCHHOCTEH KYNBTYP.

000 «PocbenXum» pa3paboTaHbl )KUAKHE KOMILIEKCHBIE Y100-
peaust (OKKY) mapku «BUTOKOKTEWHIB» A7 OBOLIHBIX KYJIBTYp, CO-
nepxainue a3or, pocdop, kanui, Kajabluid, MarHui, MeJb, IIMHK, MO-
nuoneH, oop, ceneH. Ha OCHOBaHWHW JaHHBIX 110 M3YYCHHIO BIUSHUS
Pa3IMYHBIX BUJIOB M JI03 3TUX yJA0OpeHui mo (azaMm pocta u pa3BH-
THSI OBOIIHBIX KyJbTYyp corpyaHukamu PYII «MHcTtuTyT OBOLIEBOA-
CTBa» pa3paboTaHbl pekoMeHjaiuu o npumenenuto JKKY mapku
«Burokokreins» (MynptuBut «llmoc», MyabTUBUT «YHUBEpCaTb-
HBII» W JIp.) TIO/I OBOIIHBIE KYJIBTYpPhl, OCHOBHBIC ITOJIOKEHHS KOTO-
PBIX TpeAcTaBieHbl B Tabnuie 14.4.

Tab6muna 14.4 — Cpoku u 10361 BHecenus: JKKY mapku «Butokok-
TEHIIb» B HEKOPHEBEIE TIOJKOPMKH OBOITHBIX KYJIBTYP

1 monkopMKa 2 MOJIKOpMKa 3 momKopMKa
Kynbrypa |da3a pocra u| no3a, | ¢asa poctau |n103a, [pa3a pocra v 103a,
pa3ButHs | Ji/ra pas3BuUTHS n/ra | pasButust | Ji/ra
Hayajo pocTa
yepe3 12 HayJajo Ha-
JIHEH T1ocie o0bema KouaHa aCTaHUSA
Kamycra 45 | (maccoBoe Ha- | 4,5 P 48
BBICAIKH Macchl Ko-
pacraHue po3er-
paccazpl qaHa
KH JIUCTHEB)
HapacTaHue Hadajo obpa3zo- 3a 3 Henenu
Cgekia
BereratuB- | 4,2 | Banus kopue- | 4,5 | mo yoopku | 4,2
CTOJIOBAs .
HOH MaccChl mwioza yporKast
HapacTaHue HavaJo o0pazo- 3a 3 Hexenn
MopkoBb
BereratuB- | 3,9 | Banus kopue- | 4,2 | mo ybopku | 3,9
CTOJIOBAS .
HOH MaccChl mwioza yporKast
3-4 nacros- MacCOBOE I[BETE- mocie 7 c6o-
Orypewt 2,7 & 2,7 3,3
KX JINCTHEB HHE pa IIo10B
5-6 HacTos- BETCHHE 2 KHC- mocie 4 c6o-
Tomar 21 |1 2,7 3,0
KX JINCTHEB TH pa IIoi0B
Havano GopMu- 3a 4 Henenn
Jlyk-penka| paccamgHas | - | poBaHMAJiyko- | - | 1O yOOpkHW | -
BUIIBI yporKast
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OnHa u3 mpobyeM 3KOJIOrMYECKH YHCTOrO OBOILIEBOACTBA — I1O-
BBIIIEHHOE HAKOIUIEHWE HUTPATOB B oBollax. Hakomienue B oBomax
HUTpaTtHOro asora Bbime [IJIK mpoucxomuT BcieacTBUE BHECEHHS
BBICOKUX 7103 a30THBIX yIOOpPEHUMU, HECOOJIOJCHUS COOTHOIICHHUS
9JIEMEHTOB MHUTAHMsI, HAPYIIEHUS! CPOKOB MX MPUMEHEHHS M TEXHO-
JIoTUM BbIpamBaHus. OBOIIHBIE KYJIbTYpBl YCBaWBAIOT TONBKO 50-
60% BHOcHMOro asora. J[poOHOe BHeCeHHE a30THBIX YAOOpEHUH,
MpPUMEHEHNE OpraHMYecKuX YAOoOpeHUil MpUBOAAT K Ooiee paBHO-
MEpHOMY 00ECIIEUEeHUIO PACTEHUI YCBOSIEMBIM a30TOM U MEHBIIEMY
HAKOILJICHUIO HUTPATOB B oBomax. OnpenenstonumM HakTopom siBisi-
€TCs1 COOTHOILLIEHHE aMMOHUWHOIO U HUTpaTHOro a3zora. IIpu HuTpat-
HOM THTAaHWH PACTCHUH BEPOSATHOCTh HAKOILJICHWS HUTPATOB OOIb-
me, 4yeM npu aMMoHuAHOM. CojepskaHHe HUTPATOB B MPOMYKIHH
TaKKe 3aBUCUT OT OMOJIOTUYECKUX OCOOEHHOCTEH pacTEeHW W Cpo-
KOB YOOPKH.

[Ipu mpom3BoICTBE OBOMIEH ISl AETCKOTO MUTAHHS YYaCTKU
CJIEZyeT TOTOBUTH 32 HECKOJIBKO JIET, BHOCUTH 3apaHee OpraHnvYecKue
yInoOpeHusi, MPUMEHSTh BBICOKYIO arpOTEXHUKY. B ron BwIpaniuBa-
HUS OBOLIHBIX KYJIBTYp NP HEOOXOIMMOCTH BHOCUTH TOJBKO IIepe-
IpEBIIME OpraHUYecKHe yJOOpeHMs, HE BHOCUTb MHHEpaJbHbIE
yanoOpeHus.

B nacrosmee Bpems B Pecriyonnke benapycs Hanboee mupoKo
B OTKPBITOM I'PYHTE BO3ZEIBIBAIOTCA KallycTa OeJI0KOUaHHAas, CBEKJIa
CTOJIOBAsI, MOPKOBB, OTypell U TOMAT.

Yooopenue 6enoxouannon kanycmel. benokouansas kamycra —
OlHa U3 OCHOBHBIX OBOIIHBIX KyJbTYp. Y HEE CTEP>KHEBOH KOPEHb,
KOTOPBIH yXOAuT B Ty0b mouBkl 10 0,5 M. Kamycra xoporro pacrer
Ha TIOJOPOAHBIX IMOYBaX CO CIA0OKHCION WM HEHTpaTbHOW peak-
nueit cpensr (pH 6,5-7,2). Ha kuciplx mouBax MOpakaeTcsl KHIIOM.
[Ipryem paHHsS KamycTa Mopakaercsl CuibHee, yeM Mo3aHss. 103kl
H3BECTH B CEBOOOOPOTAX C KalrycToil yBenuunBaoT Ha 30%.

Ha xaxnapie 10 1 OCHOBHOM M COOTBETCTBYIOLIEE KOJIUYECTBO
MOOOYHOM MPOAYKIUH KalycTa BEIHOCUT 4 Kr a30ta, 1 Kr docdopa u
4,3 kr kanus. Kamycra oTiandaercss HCKITFOUUTEIBHO BBICOKOH Tpeho-
BaTENIbHOCTBIO K a30Ty M €r0 MHTEHCHUBHBIM MOTPEOJICHHEM BIUIOTH
10 yOopku ypoxkas. MakCUMyM NHUTAaTENbHBIX 3JIEMEHTOB KallycTa
norpebisier npu GOpMHUPOBAHUM KOYAHA.
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Cucrema ynoOpeHHs MOJ KamycTy — opraHomMuHepajibHas. Ka-
MyCcTa OYEeHb XOPOIIO OT3hIBAETCS HA BHECEHHE OpPraHUMYEeCKHUX yHo00-
pennii. [lon kamycTy Ha A€pPHOBO-TIOA30NUCTHIX OYBAX PEKOMEHIY-
10T BHOCUTH 40-60 T/ra HaBO3a C OCEHW IMOJ BCHAIIKY HJIHA BECHOM
HEMOCPECTBEHHO IOJ KyIbTYpY, HO HE MO3HEe, YeM 3a MecAI 10
MOCaJIKU paccabl.

J03pl MUHEpaIBHBIX YIOOpPEHUH MOJ KamycTy W APYTHE OBOII-
HbIE KYJIBTYpBhl 3aBUCSAT OT THMA MOYBBI, OOECIIEYEHHOCTH IOYBBI
JJIEMEHTaMH TIUTaHUS, YPOBHsI IUIAHUPYEMON YPOXKaHHOCTH M MOTYT
OBITH paccUUTaHbI 1O (PopMyIIe WK ONPEeIeHbI [0 PEKOMEHIAINAM
(tabm. 14.5-14.7).

ITox xamycTy Ha IIEPHOBO-TIOM3O0JIUCTBHIX IMOYBaX BHOCIT Ngo.
120P30-120K30-150. @0OChopHBIC M KaJIMKHBIC YI00PEHUSI BHOCAT BMECTE
C OpraHMYECKUMH YIOOPEHHSIMH OCEHBIO IOJ] BCIIAIIKy, a30THBIE —
HE3aJI0NITO JIO BBICAJIKH paccajibl. JKOJOrHYeckn Oe3omnacHas J103a
azora — 120 kr/ra. IIpu BeIcagke paccaabl BHOCAT 1m0 15 Kr/ra 1I.B. B
Buje HUTpodocku, ADK. DTOT mprem yBelnnduBaeT ypoKalHOCTB
kamycThl Ha 50 1y/ra.

[Ipn mmaHMpOBaHUM BBICOKHX YpPOXKAaeB CpelHEe- M TO3HECIIe-
JBIX COPTOB PEKOMEHAYIOT MPOBOJUTH OJHY WIH ABE MOJKOPMKH
nepen ¢gopMupoBaHueM KkodaHa. IlepByio a3oTHO-(GoCOpHO-
KamiHBIME ymoopeHusMu N3oP2oKsp 1 BTOpYIO a30THO-KaIMHHBIMU
ynoopermsimu NgKgo. Kamycra xopomo or3eiBaercs Ha BHECeHHE
cepocoaepkamux yaoopeHuii. B cBs3m ¢ atuMm myumei ¢dopmoit
A30THBIX YAOOpEHUH I KamycThl siBisieTcs cynabgaTt ammonus. [loxn
KaIyCTy TPUMEHSIOT Cynb(haT aMMOHHUS, MOUYEBHHY, aMMHAadHYIO
CEeNnTpPy, aMMOHH3HPOBAHHEIA cymnepdocdaT, XIOPUCTHIN Kaui U
npyrue GopMbl OJTHOKOMITOHEHTHBIX M KOMIUIEKCHBIX YIOOpEeHHIA.

[Ipu BO3#enbIBaHWM KaITyCThl Ha MPOM3BECTKOBAHHBIX IMOYBAX
MPOSBIIsiETCA MOTPEOHOCTHh B Oope. Ero BHOCAT B HEKOPHEBYIO IO/I-
KopMKy B nmo3ax 100-200 r/ra. /[t HEeKOpHEBBIX MTOIKOPMOK IpHUMe-
HSAIOT MHOTOKOMIIOHEHTHBIC JKHJKHE KOMILIEKCHBIE YyIOOpeHHs
(OKKY): Mynberusut «llmtocy, MyabTUBUT «Y HUBEPCAIbHBII», JKO-
muct «Crangapt», Oxonuct PK-1. Cpoku npoBeaeHns MOAKOPMOK:
riepBasi — yepe3 12 gHel mocie BeIcaaKu paccaisl (4,5-4,8 n/ra); BTO-
pas — B a3y MaccoBOTr'0 HapacTaHUsl PO3ETKH JHCThEB (4,5-5,7 n/ra);
TpeThsl — Havano popMupoBanus kodana (4,8-6,5 n/ra).
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Yooopenue ceexnvi cmonoeoit. OntumansHas peakiysl MOYBBI
JUISl CTOJIOBOW CBEKJIbI OnM3Kas K HEHTpanbHOW M HeifTpanbHas pH
6,2-7,5. J103bI U3BECTKOBBIX YI0OpEHUI B CEBOOOOPOTAX CO CBEKIIOH
yBenuuuBaioT Ha 30%.

CrosoBasi CBeKJIa TAaKXKe OTJIMYAETCS BBICOKMM BBIHOCOM IHTa-
TEIBHBIX d7eMeHToB. Ha kxaxapie 10 11 OCHOBHON M COOTBETCTBYIO-
iee KOJIM4ecTBO MOOOYHON MPOAYKIIMH CBEKJIa BBIHOCUT 5 KT a30Ta,
1,6 xr doctopa u 7,4 Kr Kanus. ITO KaNUENOOUBasi KyJIbTypa, T.K.
Ha eIUHHIy TOBAPHOW YacTH YpoKash TOTPeONsieT 3HAYUTENBHO
Oonplie Kanmus, yeM a3zora. HamOonbliiee KOMMYECTBO MHUTATENBHBIX
AJIEMEHTOB CBEKJIa MOTJIONIAET B MEPUOJ, MHTEHCHBHOTO POCTa KOp-
HETJIO0B.

Cucrema ynoOpeHust o CBEKITy — opranoMuHepanbHas. Opra-
Huveckue ynoopenus (30-60 1/ra) ciaeayer BHOCUTH ¢ OCEHU WK TIOJT
MPEANIeCTBYIONYIO KyIbTYypy. HemocpecTBeHHOE BHECEHHE TTOT Hee
craborepernpeBniero HaBo3a NPUBOJUT K Pa3BETBICHUIO KOpPHEH,
CHIDKEHHUIO TOBAPHOI'O KA4eCTBa U JISKKOCTH KOPHETIJIOZOB.

ITox cBexiny MuHEpanbHBIE yIOOPEHUS BHOCAT B CICHYIOITHX
no3ax: Nzog9oP30-120K30-120. BO m30ekanme OTpUIATEIFHOTO BIIHSHUS
Ha COXPAaHHOCTh KOPHEIUIOAOB W M3OBITOYHOIO HAKOIUJIEHUS HHUTpa-
TOB J03bl a30Ta HE MO/KHBI mpeBbimiath 90 kr/ra (Ha TopdsHO-
oonoTHbIX mouBax — 30-60 kr/ra).

Cucrema ynoOpeHHs: CTOIOBOM CBEKIIBI COCTOUT M3 OCHOBHOTO U
MIPUIIOCEBHOTO YAOOpEHUs, TaKKe€ Ha II0CEBaX CTOJOBOW CBEKIIBI
MOJKHO TTPOBOANTH MOAKOpMKH. PochopHBIE U KaIHHBIE YIOOpeHHS
BHOCSIT OCEHBIO O]l BCIAIIKY, a30THBIE — HE3aJIO0JT0 IO IOCEeBa
cBekibl. lpu moceBe cBekiel BHOCAT 1Mo 10 kr/ra asora, pocdopa u
KaJusl.

IlepBasgs moakopMKa CTOJIOBOM CBEKJIBl MPOBOAUTCA a30THO-
thochopHO-KAMHHBIME YIOOPEHHUSIME TIPH TIOSIBJICHUU 2-4 HACTOS-
mmx JucteeB B no3e NypPi1sK3y m BTOpas momkopmka as3oTHO-
KalMAHBIMU YIOOpPEHUSIMA TIPOBOJUTCS B Hadaje (OpMHUpPOBAHUS
kopHemiona B 03¢ NyoKgo. CTonoBasi cBekia HE YyBCTBUTENbHA K
XJIOPY W XOPOIIO OT3hIBAeTCSl HA BHECEHHE KAIMHHBIX yIOOpEeHHiA,
COZIep KalllUX HATPUM, B YACTHOCTH KaJUIHON COJH.

CronoBas cBekia TpeboBatensHa k 0opy. Ilpu Hegocratke 60pa,
0COOEHHO TOCIIe M3BECTKOBAHUSA, OHA CHUKAET yPOXKAWHOCTh U MO-
xKeT 3a0ojerTh THWIBIO cepaedka. Hemoctarok Oopa ycrpaHsercs
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BHeceHueM ero B 103e 350-400 r/ra B HEKOPHEBYIO MOAKOPMKY B (ha-
3¢ 10-12 HacTOSIIMX TUCTOYKOB.

Bbicoko3¢)(eKTUBHBIM SIBISIETCS NPOBEACHUE 3 HEKOPHEBBIX
MOIKOPMOK cTos1oBoH cBeKibl JKKY MynbTUBUT «YHUBEpCAIbHBIIN»
B Hayajic HapacTaHWs BereTaTMBHON Macchl (4,2 ni/ra), B Hayaye 00-
pa3oBanus kopHeruona (4,5 n/ra) u 3a 3 Hemenu no yoopku (4,2
n/ra).

Cucmema yoobpenus mopkosu cmosio60ii. MOpKOBb OT3bIBACT-
csl Ha IJIOIOPOJHBIE TIOYBHI, T.K. CIIOCOOHA (POPMHUPOBATH BBICOKHE
ypoxan — 600-700 1/ra. OnTumanbsHas peakius MOYBEHHOW CPeEJIbI
s MopkoBu — pH 6,0-6,5. OHa He mepeHOCUT M30bITKA KabIIus,
MOSTOMY W3BECTKOBAHHE JIydllle MPOBOAWUTH MO MPEIECTBEHHHUK.
MOpKOBb OTPHIIATETHHO pearupyer Ha BHICOKHE KOHIICHTPAIUH 110Y-
BEHHOTo pactBopa. OHa OYEeHb XOPOIIO UCIONB3YET MOCIeACHCTBIE
OpraHMYecKHX W MHHEPAILHBIX yJIOOpEHUH 1 He TpedyeT Hemocpe/-
CTBEHHOT'O BHECEHHUSI OOJBIINX JI03 MUHEPAILHBIX Y100 CHHIA.

Ha xaxmeie 10 11 OCHOBHOW M COOTBETCTBYIOIEE KOJIUYECTBO
MOOOYHOM MPOAYKIIMU MOPKOBH BBIHOCHT 3,4 Kr azora, 1,1 kr ¢oc-
tdopa u 4,5 kr kamusa. Tak ke Kak U CBEKJIa, MOPKOBE SIBJISIETCS Ka-
TAEMIOOMBON KyIbTypoi. Hambombiiee KOTWYIECTBO MHUTATEIBHBIX
3JIEMEHTOB MOPKOBB TOTJIOMIAET B IEPHUO MHTEHCHBHOTO POCTa KOP-
HEIUIONIOB.

Cucrema ynoOpeHusi 1Mo MOPKOBb — opraHoMuHepanbHas. Op-
raamdeckue ynoopenus (30 T/ra mepempeBInero HaBo3a) CIeIyeT
BHOCHTPH C OCEHHU WJIH TOJI IIPEAIIeCTBYIONIYIO0 KynbTypy. Hemocpen-
CTBEHHOE BHECEHHE TO0J] Hee cIabormepenpeBIiero HaBo3a BbI3BIBAET
pa3BeTBJIEHNE KOPHEIUIOAOB, yXYy/IIIaeT uX (popMy, CHIDKAET X JIEK-
KOCTh M TOBaPHYIO IIEHHOCTH TIPOIYKIUH.

[Ton MOpKOBh MUHEpaNbHBIE yIOOPEHUS BHOCAT B CIETYFOIINX
no3ax: Nzo-9oP30-120K60-150. BO m30exkaHre OTpUIIATENFHOTO BIUSHUS
Ha COXPAaHHOCTh KOPHEIUIONOB W M30BITOYHOIO HAKOIUJICHUS HHUTpa-
TOB JTO3BI 230Ta HE JOIHKHBI peBhimaTh 90 kr/ra (Ha Top(hsHBIX MOY-
Bax — 30-60 kr/ra).

Cucrema ynoOpeHUs CTOIOBOM MOPKOBU COCTOUT M3 OCHOBHOT'O
Y TIPUTIOCEBHOTO YAO0OpPEHMS, Ha TTOCEBAX CTOJIOBOW MOPKOBH MOXKHO
MPOBOJIUTH OJHY MOAKOpMKY. DochopHbIe U KanuitHble yao0OpeHus
BHOCSIT OCEHBIO TI0]I BCIIAIIIKY, a30THBIE — IO TIPEIITOCEBHYIO 00pa-
6otky noussl. [Ipu moceBe MmopkoBu BHOcAT 10 kr/ra gocopa. Iloa-
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KOpPMKa CTOJIOBOM MOpPKOBH TMPOBOAMTCA  a30THO-(OC(OpHO-
KaJMHHBIMU YIOOPEHUSMH Yepe3 JIBE-TPH HEAETIH MOCIe BCXOIOB B
no3e NisP1oKz. MopkoBb He 4yBCTBHTENBHA K XJIOPY M XOpOILIO OT-
3BIBAETCS Ha BHECEHHE KAJMIHBIX YI0OpEHUH, CoAepKalIuX HATPUH,
B YaCTHOCTH KaJIMHHYIO COMb.

KKY MynbTuBUT «YHHBEpCaJIbHBIN» MOPKOBb MOXHO TIOJI-
KapMJIUBaTh B Hayale WHTEHCHBHOTO HAapacTaHWs BEreTaTHBHOM
Maccel (3,9 n/ra), B Havasie oOpa3oBaHus KopHeruiona (4,2 n/ra) u 3a
3 Hexenu 10 yoopku ypoxas (3,9 n/ra).

Cucmema yooopenus ozypua. Orypern odeHb TpeOOBaTelieH K
TUTOIOPOJIMIO MTOYBBL. JTO CBS3aHO C KOPOTKUM BEreTallMOHHBIM ITe-
puoaom (ot 40 1o 75 mHEl B 3aBUCIMOCTH OT COpTa), ciabopa3BUTOM
KOpHEBOI cHcTeMoil u Oojee HU3KUMHU IO CPaBHEHHIO C JIPYTUMHU
OBOIIHBIMHU KYJIbTYpaMH KOX(QQHIIMEHTAMH HCIIONL30BAHUS TTHUTA-
TENLHBIX JIEMEHTOB U3 y100p CHUIA.

Orypell He JIOOUT KUCIBIX MOYB, ONTHMAJBHBIN WHTEpBAT KH-
CIIOTHOCTH Ui Hero — 6,5-7,0. M3BecTkoBaHUWE JydIle MPOBOJUTH
MoJ| TpeaniecTBeHHNK. [lof cam oryper M3BECTKOBaHHE IMPOBOJIST
HEOONBIIMMH A03aMu 10 1-2 T/ra. Orypisl He MEPEHOCIT BBICOKOM
KOHLIEHTPAIMH II0OYBEHHOI'0 PacTBOPA.

Pactenus orypua oueHb OT3bIBUMBBI Ha IOBBILIEHHBIE J103bI Op-
raHu4decKuX ymoopenni. OpraHndeckue yaoOpeHus yIIydIaloT Tel-
JIOBOW PEXHUM IOYBBI, YCHIMBAIOT MHKPOOHOJIOTHYECKYIO AKTHB-
HOCTb IIOYBBI, SIBJISIIOTCSI MCTOYHMKOM MAaKpO- U MHKPO3JIEMEHTOB,
o0ecreunBalOT HEBBICOKYIO KOHLIEHTPAIMIO IOYBEHHOTO PacTBOPA,
MOBBIIIAIOT CHA0XKEHHE Or'yplia YITIEKHUCIOTOM, KOTOpas Heo0Xoauma
U1 (POPMHUPOBAHUS TUIOZOB.

Ha xaxnapie 10 1 OCHOBHOH M COOTBETCTBYIOILLEE KOJIUYECTBO
MOOOYHON MPOYKIINH OTypIsl BRIHOCAT 1,3 kT a3ora, 0,5 kr docdo-
pa u 2,3 xr Kanus. Y orypiia yaenbHbIH (HOPMaTHBHEIN) BBIHOC dJIe-
MEHTOB NHTAHUS CAMbIA HU3KUN U3 BCEX OBOLIHBIX KYJIbTyp. Mak-
CHUMaJIbHOE MOTpEOJIEHHE MUTATENbHBIX 3JIEMEHTOB MPHUXOAUTCS Ha
MepUO/ MII0A000pa30BaAHNUS.

Cucrema ynoOpeHust orypua — opraHoMUHepajibHas. OpraHuye-
ckue ynobpenwus B no3e 60-80 1/ra (penenbHas 103a OpraHNIeCKUX
ynoOpennit 120 1/ra) ciemxyer BHOCHTH C OCEHH 1oJ Benamky. Curc-
TeMa yIOOpEHHsI OTypLOB COCTOMT W3 OCHOBHOI'O, NPHIIOCEBHOTO
BHECEHUS y10OpeHUH 1 MOJKOPMOK.
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Ilox orypen MuHepajbHBIE YJOOpEHHS BHOCST B CIIEIYIOLIMX
n03ax: Nzo.g0P30-120K30-120. [1M0ABI OTypia CKIOHHBI K HAKOIUICHHIO
HUTPATOB, IO3TOMY IPEAENbHO JONyCTHUMAas 103a a3oTa it Hux — 90
Kr/ra.

®dochopHbie W KanuiiHBIE YHOOpPEHUS BHOCST OCEHBIO TOJ
BCIAIIKy, a30THbIE — HE3aJ0dro 10 moceBa orypua. [Ipu mocee
orypna BHocAT 1o 10 kr/ra azora, pocdopa u kanus. [lepryro mon-
KOPMKY MPOBOJAT B Haudaje oOpa3oBaHus muieTel B j103¢ NagPooKoo,
BTOPYIO — B Hayaje I[BETEHHS-MAcCCOBOI'O IUIOJOHOIICHUS B J03€
N15K40.

Xopomuii a¢ ekt naer 00padorka cemsH 0,1%-HbIM pacTBOPOM
Oopa. Iy HEKOPHEBBIX IMOJKOPMOK MPUMEHSIOT MHOTOKOMITOHEHT-
Hble ynoOpeHuss MynbtuBuT «llmocy, MynbTHBHT «YHHBEpcalb-
HbI» (2,7-3,311/ra), Dkonuct «Crangapt» (2,2 a/ra), Oxomuct PK-1
(3,6 n/ra). OtuMHU yIOOpPEHUSIMHU IPOBOIAT 3 HEKOPHEBBIC MOAKOPM-
KU 32 BETeTal[MOHHBIN ITePUO/I.

Cucmema yoobpenus momama. ToMaT BBHICAKMBAIOT B TPYHT
paccanoi. KopHeBas cucrema y ToMara MOYKOBarTasi, XOpoIlo pa3Bu-
Tasi, TpoHUKaeT B TiIy0p mouBsl Ha 100-120 cm. Tomar xoporo pac-
TET Ha OKYJIbTYPEHHBIX CIA0OKMCIBIX TOYBaX, onTUMajibHast pH —
5,5-6,5. M3BecTkoBaHWE JydIlle MPOBOIUTEH TOJIOMHTOBOW MYKOM.
OdeHp BaXHO HE TEPEU3BECTKOBATH, T.K. TOMAT IJIOXO MEPEHOCUT
N30BITOK KaJIbIHL.

Ha xaxmeie 10 11 OCHOBHOM M COOTBETCTBYIOIIEE KOJIHUYIECTBO
MO0OYHON MPOMYKIIUU TOMAT BBIHOCAT 1,6 KT a3ora, 0,5 kr ¢pocdopa
u 2,8 kr xanus. TomaT 1mo cpaBHEHUIO C IPYTHMH OBOITHBIMHU KYJIb-
TypaMu TOTPeOIseT OTHOCHUTENHHO MAJO0 MUTATENBHBIX SJIEMEHTOB.
Hawnbonee mHTEHCHBHO a30T M KaJWK TOMAT UCTONB3YET MPH aKTHB-
HOM HAaKOIUIEHWH OPTaHWYECKOro BemiecTBa. ToMar odeHb TpeOoBa-
TeneH K (pochopHOMY MUTAaHUIO, OCOOEHHO TIPHU HEMOCTATKE Terlia.
[losToMy O TOMAT PEKOMEHIyeTCs BHOCHTH TOBBIIIEHHBIEC O3B
tdocopa. [ormomenue ¢ochopa 3akaHIMBaETCS, KOTJAa HAYMHAIOT
3aBSI3BIBATHCA TUIONBL. ECIHM OT a30Ta MHTEHCHBHO HapacTaeT BereTa-
TUBHAs Macca, O0pa3yIOTCsl TMACHIHKKA M 3aTATHBAETCS CO3PEBaHUE
moaoB Ha 15-20 mHei, To ¢pochopHO-KaniiHBIE YIOOpEHHS Ha yMe-
PEHHOM a30THOM (hOHE CIIOCOOCTBYIOT IPYKHOMY CO3PEBaHHUIO TLIO-
JIOB U YITYYIIEHUIO WX KadyecTBa. [[101p1 HaMMBarOTCS B OCHOBHOM 32
CUeT NepeIBHKEHHSI JIEMEHTOB ITUTAHUS U3 BEreTaTUBHBIX OPI'aHOB.
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U3 Bcero konnvecTBa 3J1IEMEHTOB MUTAHHS, YCBOCHHBIX PACTEHUSMH,
oAbl HakarumBawT 70% a3zora u docdopa u 90% kanwms.

CuJIbHOMY pa3BUTHIO BETeTaTHMBHOM MaccChl CIOCOOCTBYET H
BHECCHHUE IO/ TOMAaT HaB03a, MOATOMY HEMOCPEACTBEHHO IMOM 3TY
KyJIBTYpY CNa0Opa3foKHUBIINICSI HABO3 MCIONB30BAaTh HE PEKOMEH-
JyerTcsl.

Cucrema ynoOpeHHsi ToMaTa MOXKET OBITh OpraHOMHUHEPaIbHOM
WY MUHEpanbHOU. Ha OKynbTypeHHBIX OYBAaX MOXKHO OIPaHHYUTh-
Csl BHECEHHEM TOJIbKO MUHEpalbHBIX ynoOpenuit. Ho addextuBHee
BHECCHUE MUHEPAIBHBIX YA0OpeHUH Ha (oHe HeOONbIIUX /103 Opra-
HUYecKnX. M3 opraHnueckux yqoOpeHHid TPUMEHSTh MOXKHO TOJBKO
NeperHol Wim mnepenpesimii HaBo3 B jjo3e 30-40 T/ra, KoTopsIe ciie-
AYCT BHOCUTH C OCCHU 11O BCHAIIKY.

ITox TomMat MUHEpaIbHBIEC YIOOPEHHS BHOCAT B CISAYIOIIUX JI0-
3aX: N3o-90P30-120K30-120. CricTeMa ynmobpeHust TomaTa COCTOUT W3 OC-
HOBHOT'O, ITPUIIOCEBHOI'0 BHECEHHUS YA00peHUil 1 moakopMok. doc-
(dopHBIE W KalWiHBIE yIOOPEHUS BHOCAT OCEHBIO TON BCIAIMIKY,
a30THBIC — HE3aJI0JIr0 JIO0 BBICAJKU paccalbsl Tomarta. [Ipu mocajke
Tomarta BHOCAT 110 10 kr/ra a3ora, hocdopa u Kajusi.

ITepByro momkopMKy mpoBoasT depes 10-15 mueit mocme mocan-
ku paccansl B 103¢ NioP15Kyp, BTOpyI0 — B a3y Havaya pocra Imio-
IoB Ha BTOpO# kucTH B o3¢ N1oP2Kis5. B Hawame pocra HemomycTum
n30BITOK a30Ta, T.K. CHJIBHOE PAa3BUTHUE BEI'€TAaTMBHOM Macchl 0ciiad-
JISIeT TUIOJJOHOLIEHUE.

Ha mouBax ¢ HM3KHM coep)kaHueM 0opa TOMAaT XOpOLIO OT3bI-
BaeTcsl Ha BHeceHue OOpHBIX ymoOpeHwmii. MIX MOXXHO BHECTH B He-
KOPHEBYIO MOAKOPMKY B f03€ 85 T n.B./ra. bopHble ymoOpeHus mo-
BBIIIAIOT CaXapUCTOCTh IIJIOI0B U CONEpKaHME B HUX aCKOPOMHOBON
KACHOThl. HekopHeBble MOAKOPMKHM PACTEHUH MHUKpPO3IEMEHTAMHU
MpoBOAAT B (ha3y Hayaja LBETEHUS U B (a3y Hayana pocra IUIOLOB
Ha BTOpoH kuctu. Pacxox paboueit xuakocta — 300-400 n/ra, HOpMa
MAaTO4HOro pacrsopa — 2,5 1 Ha 100 1 Boapl.

B nepuog Bereranuu no Mepe HEOOXOAUMOCTH MPOBOIAT 3 He-
kopHeBble noakopMku JKKY «Burokokreitns» B ¢aze 5-6 Hacros-
LIMX JIUCTHEB, LIBETEHUS 2 KUCTU U nociie 4 cOopa MIoa0B.

Cucmema yoodpenua penuamozo ayka. Pemdatsiil Jyk yaine
BBIPAIIMBAIOT U3 CeBKa (MENKHE JYKOBHLBI 1-3 cM B aunamerpe)
pexe u3 ceMsiH (depHymika). JIyk oTnmdaercs ciabopa3BUTON KOpHe-
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BOM CHCTEMOM 1 HEerlyOOKHM ee Paclo0KEeHUEM B MaXOTHOM TOpH-
30HTE. JIyK mpenmoynTaeTr OKYyJIbTYPEHHBIE IEPHOBO-TIOA30IMCTHIE
CylecyaHble W JIETKOCYTJIMHUCTBIE TIOYBBI. XOPOIINE YpPOXKaW JIYK
JaeT Ha TOpQSHBIX MOYBAaX HU3MHHOIO THIA, OHAKO U30BITOK a30Ta
3aTATUBAeT CO3peBaHME JIYKOBUIl M OHHU IUIOXO XpaHsTcd. g myka
ONTHUMAJILHOM peakluel cpelpl sIBIseTcs OMU3Kas K HeUTpaIbHOU ¢
pH 6,0-7,0.

Ha xaxnasie 10 11 OCHOBHOW M COOTBETCTBYIOIEE KOJIUYECTBO
MOOOYHOW MPOIYKIIMKU pernvaThiii JIyk BeiHOCAT 3,0 Kr asora, 1,2 kr
dochopa u 4,0 kr kanus. [locTyrieHHE MUTATEIBLHBIX 3JIEMEHTOB B
TepBhIE IBa MECsIa JKU3HU UJET MeajieHHo. [leprno MakcuManbHOro
noTpeOsIeHUs AJIEMEHTOB MUTAHUS MPUXOAUTCS Ha (asy dopmupo-
BaHUA JYKOBUIIBL. B mepByio MOJOBHHY BEreTalyy JIyK HCIONb3yeT
Oorplie a3oTta, BO BpeMs (GopMHPOBaHUS JyKoBUI[ — (docopa u Ka-
nusi. MI30bITOYHOE a30THOE TUTaHUE BO BTOPOI MOJIOBUHE BETeTaINH
3aJiepKUBaerT co3peBaHue JNyKoBull. JIyky ansi oOpa3oBaHHs apoma-
TUYECKUX BEUIECTB HY)XHA Cepa, MO0ATOMY JIydIlle HCIOIb30BaTh Ce-
poconepixaie yanoopenus (CyiabpaT aMMOHUS U Jp.).

Cucrema ynoOpeHHs PemyaToro JyKa MOKET OBITh OpraHOMUHe-
paJibHOM MM MUHepaibHOH. Ha OKynbTypeHHBIX MOYBaX MOXKHO OT-
PaHUYUTHCS BHECEHHWEM TOJIBKO MHHEPANbHBIX ymoopeHuit. JIyk xo-
pOIIO OT3BIBAETCSl HA BHECEHHUE TEPENEBIero HaBo3a MM TeperHos
(30 1/ra). CBeXkuii HABO3 BBI3BIBACT CHIIHHBIA POCT TIepa U 3aTSTHBacT
CO3pEBaHUE JIYKOBUI], TIOATOMY €Tr0 BHOCAT IOl MPEAIIECTBEHHUK.
Cample BBICOKHE ypOXKau JyK JaeT, KOTJa M0/ HeT0 BHOCAT CPEeIHNe
JI036 MUHEPATbHBIX YAOOpEHUl, a OpraHuvYecKue — MoJ| IPe/IIIecT-
BYIOIIYIO KYIBTYPY.

[lonm pemvaterii Myk MHHEpalbHBIE YAOOpEHWS BHOCAT B Clie-
myrorx 103ax: Ngo-goPeo-s0Keo-90. CricTemMa ymoOpeHwst Tyka COCTOHT
M3 OCHOBHOT'O, TIPUITOCEBHOTO BHECEHUS YINOOPEHHWH M TOAKOPMOK.
JIyk wyBcTBHTENEH K BRICOKOH KOHIIEHTPAIIX TTIOYBEHHOTO PACTBOPA,
MMO3TOMY MHUHEpaNbHBIE YAOOPEHHUsS CIeqyeT BHOCHTH B HECKOJIBKO
npueMoB. {151 oOecrieueHuss HeOOXOIUMON KOHIIEHTpAIUH coer 2/3
10361 (hocPOPHO-KANMUIHBIX yOOOpPEHWH BHOCAT TION 3S0JIEBYIO
BCITaIKy, 2/3 703kl a30THBIX — O] MPEAIIOCEBHYI0 00pabOTKy MoU-
BBl M 1/3 10361 MUHEpaNbHBIX YAOOpEHUi — B moakopMku. [Ipu mo-
cazake myka BHocaT 10 kr/ra ocdopa.
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[NoaxopMKH TIPOBOASAT OTHOBPEMEHHO C MEXAYPSAHBIMH 00pa-
00oTKaMH YHHBepcaJbHBIM KynbTuBaTopoM KOVY-4,6 Tonmpko B mep-
BOI TIOJIOBHHE JIeTa, MHA4YE HE BBI3PEBAIOT JYKOBUIILI. [lepByro mon-
KOPMKY a30TOM MPOBOJSAT B a3y 2-3-X HACTOSIINX JUCTHEB MPH BHI-
palMBaHuU Jiyka W3 ceMsiH wim depe3 20-25 nHel mocie mocaaku
ceBka B o3¢ Nyg, BTopyro — yepe3 15-20 aHeli nociie nepBoii, HO HE
noznHee 20 uroHd, B 103e Nig. 1/3 dochopHo-KanmuitHbIX yroOpeHuit
BHOCSAT B (pa3y Hayana 00pa3oBaHHS JIyKOBUII.

Ha nyke MOXXHO TpPUMEHSITh HEKOPHEBBIE MOJKOPMKH KOM-
TUIEKCHBIMH BOJIOPACTBOPUMBIMH YIOOPEHUSAMH ODKOJIHCT CTaHIAPT
(3 n/ra), Oxomuct PK-1 (9 n/ra), )KKY «Butokokreinb» u ap.

15. YAOBPEHHUE OBOIIHBIX KYJIbTYP B
SAHIIMIIEHHOM I'PYHTE

Ocobennocmu KOpHeEO20 NUMARUA 6 YC108UAX 3AUUWLEHH 020
2pynma. B ycoBHsX 3alUIIEHHOTO IPYHTa KOPHEBOE MUTAHUE MeE-
€T CBOU OCOOEHHOCTH:

" B TEUEHME 3KCIUIyaTallMOHHOI'O IEpPHOJa TEIUIMIBI Ha OJHOM

MeCT€ BBIPALMBAIOT HECKOJIBKO KYJbTYD;

" KyJAbTYpHl B 3aIIUIICHHOM TI'pYHTE (OPMHUPYIOT 3HAYUTEIHHO

0oJ1ee BRICOKHHA ypoXKail IO CPaBHEHHUIO C OTKPBITHIM TPYHTOM;
" OBOLIHBIC KYJIBTYPbl B TEIUIMLAX HOTPEONSIOT 3HAUYUTENbHOE
KOJTMYECTBO AJIIEMEHTOB ITUTaHus (Tadi. 15.1);

" TEIUIMYHBIE TPYHTHl 00NaJar0T BBICOKMM COAEPKaHHEM Opra-
HUYECKOI'0 BEIIECTBA;

= 00beM KOpHEOOHTaeMoW cpebl B 3alIUIEHHOM TPyHTE J0CTa-
TOYHO OTpaHmYeH (MaI000beMHas KyJIbTypa);

" yacTble U OOWJIbHBIC TOJIUBBI, MPAKTUKYIOIIMECS B TEIUIMLAX,
CIOCOOCTBYIOT BEIMBIBAHUIO MIUTATENbHBIX BEIIECTB;

" MHOI'OKpAaTHBIE MOAKOPMKH yIOOPEHHSIMU CIIOCOOCTBYIOT Ha-
KOIUIEHHUIO B TPyHTE OalacTHBIX 00pa30BaHHIA.

Bce st ocobenHoctn TpeOylOT CO3AaHUs ClENHUaIbHBIX TPyH-
TOB.

TennuuHbIi rPpyHT JOIKEH

— XOPOILIO YAEPKHUBATh PACTEHUS;

— o0JlajaTh YCTOMYMBOI CTPYKTYpOI;
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Tabnuia 15.1 — BeIHOC 3JIeMEHTOB MUTAHUS OBOITHBIMU KYJIbTYPAMH
C ypokaeM, T/KT TPOAyKIUU

Kynsrypa N P K Ca Mg
Tomar 3,2 0,4 52 3,8 0,5
Orypert 1,4 0,4 2,2 1,2 0,2
Canar KoYaHHEIH 2,3 0,3 3,3 0,7 0,2
Penuc 3,3 0,7 4,0 2,0 3,3
[eper cnaaxuii 4.0 0,6 47 2,4 0,5

— UMETh onTUMalibHOe cooTHouieHue ¢a3 (teepaas — 20-30%,
xunkas — 40-50%, razoodpasnas — 30-35% oObema);

— UMETh BBICOKYIO 00IIyI0 MOopo3HOCTh (70-80%) /st co3nanus
6J1arONpPHUATHOTO BBOAHO-BO3AYIIHOTO PEKHMA;

— MMETh HauOOJIBIIYIO MOPO3HOCTh KamuiuisipoB (40-45%) as
CBOOOIHOW UPKYJ/ISIIMU BO3IyXa U BOIBI;

— HMETh BBICOKYIO EMKOCTh KaTHOHHOro oOmena (50-100
CMOIIL/KI' CYXOTI'0 BEIIECTBa MOYBBI). IJTO TIO3BOJSIET CO37aBaTh
OOIBIIION 3amac HEOOXOMUMBIX TUTATEIBHBIX BEIIECTB, U30€raTh Mmo-
TEpb DJIEMEHTOB IMHUTAHHS OT BHIMBIBAHHMS, & TAKXKE M30eraTh OnacHo-
CTH 3aCOJICHUS;

— 00j1a1aTh BBICOKOH Oy(hEepHOCTBIO, YTOOBI MOAAEPKUBATL Pe-
aKIUIO Cpeibl KOPHEOOUTAEMOrO CIIOSl Ha ONITHMAIEHOM YPOBHE;

— UMETh ONATONMPHUATHYIO MUKPOOHOIOTHYECKYIO CPEmy;

— 00MamaTh BHICOKOW TEILUIOM3OISIIMOHHOW CIIOCOOHOCTBIO IS
n30eraHus TeMIepaTypHBIX MEePenaioB.

CocTaB TEIUTMYHBIX TPYHTOB MPUMEHSIOT pa3Ho00pa3HbIid. B ka-
YecTBE MPUMEpPa MOXKHO MPHUBECTH TEIIMYHBIC TPYHTHI CICTYIONIETO
COCTaBa:

1) ausuaHBN TOpD (75%) + neproBas 3emis (25%);

2) am3uHHEBI TOpd (60%) + meproBas 3emus (20%) + HaBO3
(20%);

3) ausuHHBM TOpd (100%);

4) Bepxosoii Topd (100%);

5) Topd (80%) + mysra rpeunxu (20%);

6) Topd (65%) + mysra rpeunxu (35%);

7) Topd (50%) + mysra rpeunxu (50%).
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B TpyHTOBBIX TemiHMIax TONIIMHA HACBITHOTO CIIOS IOYBBI
(rpynra) 25-30 cm. Ha 1 wm® Temmmisl HAZO 3aTrOTOBHTb HE MEHEE
0,20-0,25 m° rpynTa. TenIuuHbIi MOUYBOIPYHT TOTOBAT MM CPasy Ha
MecTe B TEIUINIIEe IPU €€ BBOJAC B DKCIUTyaTalllio MK 3apaHee B BUJC
KommocTa. Takol KOMITOCT ObIBaeT TOTOB uepe3 6-8 MecsIeB.

B COBPEMCHHOM IIPOMBIIIIJICHHOM TCIUIMYHOM OBOIIICBOACTBC
MPAaKTUKYIOT MHOI'OJICTHEC HCIIOJIB30BAHUC IMMOYBCHHBLIX TI'PDYHTOB B
Tedenne 15-25 mer mpu coOMIOIEHHH KOMIUIEKCAa MEPONPUSITHH 110
X obe33apakuBaHMIO (TPONApUBAHKE, T'a30Bas M BIIAXKHAS JIE3WH-
(dexums) U paccoieHuIo (IPOMBIBKA TPH HAJMYUH JPEHAKHOW CHC-
TEMBI).

HaBo3 mnst termi B 1eNsX OHOTEPMUYECKON Je3UHGEKIUU
CKJIaIMPYIOT OTACILHO B IITA0EIIs CPOKOM Ha 2-3 Mecsla.

HuzunaHbI Topd NomwkeH o0ianaTh onpenesieHHBIMA CBOWCTBA-
MH: HOPMaNbHO30JbHBIA (0K0IO 12% 301BI), CTENEHb pPa3IOXKEHUS
e 6omnee 40%, Baaroemkocts 500-1000%, cremeHs HACHIMIEHHOCTH
OCHOBaHUSIMH 65%, cpemHssi €MKOCTh KaTHOHHOTO obmeHa 137
CMOJIB/KT MOYBBI, coaeprkaHue azora 1,6-2,6%, dochopa — 0,05-
0,40%, xamus — 0,03-0,20%, xamerius — 1,5-3,0%, xenesa — 0,20-
3,0% Ha abcomoTHO cyxoi Topd. He pekomeHyeTcs UCIonb30BaTh
M3BECTKOBBIC M BHBHAHUTOBBIE TOp(a, a Takke Topda ¢ BBHICOKUM
cojiepKaHueM Oopa.

B MupoBoM OBOIIIEBOACTBE BEPXOBOH TOp(] B YHUCTOM BHJIE U B
CMecsiX Bce OOoMbllle NpUBJIEKaeT BHUMAHUE KaK SKOJOTHYECKH YU C-
THIA cyOCTpaT AJ1s1 BBIPALMBAHUS OBOLIHBIX KYJIBTYpP B 3aIIUIIECHHOM
rpyHTE. DTO OOBSACHSETCS €ro HEBHICOKOH CTOMMOCTBIO IO CpaBHE-
HUIO C MHHEpPAlbHOHW BaTOHM, JIETKOCTBIO YTHUJIM3AaLUH, OOJIBIINMHU
MIPUPOIHBIMA 3aracamu. BepxoBoit Topd coderaer B cebe BBHICOKYIO
BOJIOYIEPKUBAIOIIYIO CITOCOOHOCTH C OONBIION IMOPHUCTOCTHIO adpa-
nud. Yuctelii Topd SBISETCA MPAKTHUECKH CTEPUIIBHBIM CyOCTpa-
TOM, CBOOOJIHBIM OT BO30ymuTeneil Oone3Hel, BpeauTeneld u COpHSI-
koB. Coneprkaiyecs B HEM OPraHUYECKHE COEAWHEHUS T'YMHHOBOM
MPUPOABI 00J1a1al0T CBOWCTBAMU OMOJIOTMYECKH aKTHBHBIX BEIIECTB,
TO €CTh SIBJISIFOTCS CTUMYJIATOpaMH pocTa pacTeHuil. Topd obmanaer
3HAYUTEIIFHOH €MKOCTBhIO KaTHOHHOTO OOMEHa, 3TO IMO3BOJISIET CHU-
XKaTb pacxoll yooOpeHHH U YMEHBIIAaTh UX HOTEPIO ¢ ApeHaxkoM. [Ipu
UCTIOJIb30BaHUK Topda B KayecTBe cyOcTpara MOIy4aroT HE MEHb-
LIM{, YeM Ha MUHEpPaJIIbHOW BaTe ypoxaii, a Oosbluas OydepHas cro-
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coOHOCTh TOp(ha MO3BOJISIET CHU3UTH PHUCK, CBSA3aHHBIM cO COOSIMH B
pabote cucTeM OpOLIEHUS U BO3SMOXKHBIMU OLIMOKaMH TIepcoHaa.

BBenenue B cocTaB OpraHM4ecKMX CyOCTPaTOB JIy3TW TPEUMXHU
YBCIIMYUBACT MOJIHYIO U KATWJUIAPHYIO BJIArOEMKOCTb.

B paifonax, rae He umeercst Topda, TEMIMYHBIA TPYHT TOTOBST
W3 CMECH TTaXOTHOT'O CJI0SI TTOYBHI C MEPETHOEM, HABO30M HJIM KOMITO-
cToM, 100aBJIsisi B KauecTBE PHIXILIIEro MaTepuaia OMUJIKH, COJO-
MEHHYIO PE3Ky WJIH APEBECHYIO KODY.

OBomM B TEIUTUIIAX MOXKHO BBIPAIIUBATH TAKXKE M HA COJIOMECH-
HbIX TIOKaX. CoiomMa JIoJbKHA OBbITh CBEXel U He 00paboTaHHOM rep-
ounnamu. Ee npeccyroT B Toku pasmepom 0,5x0,5x1,0 m.

B nocnennue roasl sl BbIpAlllMBaHUSI OBOILEH B TEIUIMIIAX HC-
MOJIB3YIOT HHEPTHBIE CyOCTpaThI:

1) MuHepabpHast BaTa;

2) mepiuT;

3) anTromnopur;

4) kepam3uT;

5) xepam3ut + 5% TIUHEL.

WueprHBIE cyOCTpaThl HE COEPKAT HUKAKUX IMUTATEIBHBIX dIIe-
MEHTOB, HO IIPY BHECEHUH y100pEHHM clIOCOOHBI HAKAIJIMBATh IIUTA-
TEIBHBIE BEIIECTBA. DTa CIIOCOOHOCTh MHEPTHHIX CyOCTpaTOB HaKall-
JUBAaTh IUTATEIbHBIE 3JIEMEHTHl YUMTBHIBAETCS IIPU IIOCIELYIOLIEM
BHECEHHH YI0OpEHMIA.

MunepanbHas BaTa — 3TO UMIIOPTHBIN, OYEHb JIOPOTOCTOSIIIUN
cyOcrpart. Mcionp3yercst ToiIpKO 2 Tona. 3aTeM MEHSETCs Ha HOBYIO.
IIpu ncnonp3oBaHMM MUHEPAILHOH BaThl CTOUT IpodiieMa ee yTHIIU-
3alud. Y Hac B PeCIyOlMKe €€ He YTHIM3HPYIOT, CKIaAbIBaIOT Ha
TEPPUTOPHUH TeIUIML. MOXHO OTBO3UTH B [ olaHAMIO U yTHIU3UPO-
BaTh TaM. YrHmmsamus 1 M MUHEpaJIbHOM BaThl CTOUT OKOi0 20
J0JIJIapOB.

[lepnuT, anromoput, Kepam3uT, KEpaM3uT + IJIMHA — 3TO Oerno-
pycckue cyoctpaThl. bernopycckue cyOCTpaThl HCIIONB3YIOTCS B Te-
4yeHue 5 u Oonee seT. DTU cyOCTpaThI SBJISIFOTCS CTPOUTENBHBIMU Ma-
TepHagaMH, IO3TOMY He ObIBa€T MPOOJIEMBI C YTHIIN3AIHEH.

VYpokallHOCTh TOMaTOB B MaJIOOObEMHON TEXHOJOTMH BBIPALIHU-
Banus cocrasiser 30-40 kr ¢ 1 Mm% Ha 1 m* npouspacraer 2,5 pacre-
HUSL.
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B nocnenHue roasl i ONPENEIEHNs] arPOXUMUYECKUX 10Ka3a-
Teled IOYBOIPYHTA LIMPOKO HCIOJNB3YHOTCS PE3YyIbTaThl aHAINA3A
BOJHOM BBITSKKH TEIIIMYHOIO TPYHTA.

OntuManpHasl peakiusi TEIUIMYHBIX TPYHTOB JOJKHA OBITh
Onmu3kol Kk HeWTpanbHOU, pH BoaHOW BBHITSDKKK 6,5-6,8. HopMy m3-
BECTU VI TEIJIMYHBIX TPYHTOB OIPENEISAIOT C UCIOIB30BAaHUEM Be-
JnyuHbl pH CONEBON BBITSKKU MIIN 110 TUIAPOIUTHYECKON KUCIOTHO-
cru (/o Hr).

Terun4uHbIe IPYHTHI 110 CONEPKAHUIO BOIOPACTBOPUMBIX IUTA-
TEJIbHBIX BEIIECTB MOAPA3ALISIOT Ha 5 ypOBHEH: HU3KHM, yMEpEH-
HBIH, ONITUMAJIBHBIH, TOBBIIICHHBIN, BEICOKUH (Tabi. 15.2).

Tabnuna 15.2 — YpoBHH 00€CIIeueHHOCTH TEIIMYHBIX TPYHTOB 3JIe-
MEHTaMH MMUTaHUs

YpBens obec- Coneprxkanue, MI/J1 TpyHTa

ey CHHOCTH N P,0s5 K,O Mg
Huskuit 0-42 0-11 0-66 0-24
YMepeHHblit 43-84 12-22 67-133 25-48
OnruMasbHbIH 85-126 23-34 134-1 99 49-72
IloBbIIICHHBIH 127-168 35-45 200-250 73-96
Beicokuii 169-210 46-57 251-350 97-120

Cucmema yoobpenusn 6 menauuHom oeouiesoocmee. Crucrema
yIoOpeHuii B TETUIMYHOM OBOIIIEBOJICTBE CTABUT Ieper coOoil pere-
HUE CIEAYIOIIUX 3a1au:

— TOJIy4aTh BBICOKHE YPOXKal XOPOLIEro Ka4ecTBa;

— TMOBBILIATH U COXPAHSTh INIOJOPOIUE TPYHTOB;

— YCTpaHSTh OTEPH yA00pCHHUIA;

— MaKCHMaJbHO HCIIOJIb30BaTh MUTATENbHBIC BEIIECTBA U3 TPYH-
Ta;

— MakKCHMaJbHO HCIIOJb30BATh YK€ MOIVIOMIEHHBIC PACTCHUSIMU
MUTaTEbHBIC BEIIECTBA;

— I10 BO3MOXXHOCTH OBITh HU3KO3aTPATHOM.

Cucrtema ynoOpeHHs B TEIJIMYHOM OBOILEBOACTBE COCTOMT U3
OCHOBHOI'O BHECEHHUSI M MPOBEIEHHS MOIKOPMOK. CBEXENpPUTrOTOB-
JICHHBIE HACBHIIHBIE TPYHTHI O BHECEHUS! yIOOpEHMH, KaK MPaBUJIO,
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coZiepkaT HeOONbIIOe KOJMYECTBO 3JIEMEHTOB MUTAHUS, KOTOpPOE
HYXHO YBEIIMYUTH 10 HEOOXOAUMOTO YPOBHSI.

B cBexenpuroToBIeHHBI TPYHT BHaYajle BHOCST OpraHMYECKUe
yao0peHus — HaBo3 MK KoMrocT. Eciu nepBast KynbTypa orypen, To
npumensitor 250-300 1/ra komnocra. B mocnenyromue rofpl 103y
OpPraHMYECKHX yIO0OpeHU moj oryper cHuxkaroT a0 150-200 1/ra u
MPUMEHSIFOT UX €KEeroJTHO.

Ecnu mepBast kynbTypa ToMaT, To goctatouno BHectu 100-150
T/ra koMrocTa. Ha 4eTBepTHIU-NIATHIA TOJ] UCIONB30BaHHUS TPYHTA
opraHuueckue yJoOpeHHs Mol ToMaT He BHOCST.

Cuauraercs, uto ¢ 300 T HaBo3a Ha 1 ra B cpeanem BHocAT 1500
kr a3ora, 330 kr ¢pocdopa, 1500 kr kayms, 60 r kobanbra, okoyio 10 T
30JIbHBIX BCIICCTB (He MeHee 5 T KajJgbplusa U MaFHI/IH). bonpmas gactn
KaJIiusad B HAaBO3€ HAXOIUTCA B JICTKOYCBOAEMBIX COCIUHCHUAX, ITPHU-
mepHO 70-75% ero pactBopsiercs B Bojae. B HaBo3e comepikarcs Tak-
e U MHKPOAJIEMEHTHI (00p, MapraHell, Me/lb, [INHK, MOIHOIEH).

Opranudeckue ynoOpeHus (HaBO3, KOMIIOCTBI) BO H30eKaHHE
0koroB BHocAT 3a 7-10 mHe#l mo mocaaxu. B rpyHTe comepxaHue
a30Ta B aMMHA4YHOU (opMe He JODKHO mpeBbIath 25-30% obmero
KOJINYeCTBa MUHEPAIBFHOTO a30Ta. HemomycTumMo NmpuMeHeHue KU -
KOTO HaBO3a, KOTOPBIi IIEeMEHTHPYET U YIUIOTHSET TPYHT.

Oprannveckue yqoOpeHus 3aebIBalOT Ha TIIyOUHY CIOSI TPYH-
Ta, TOCIIe Yero OTOMPAIOT MPOOBI Ha arpoxuMuUeckuii aHamm3. [lo
ero pe3yiabTaTaM PACCUYUTHIBAIOT KOJMYECTBO HM3BECTKOBBIX Marte-
pHATOB M MUHEPAIBHBIX yI00pEHUH, KOTOphIe HE00OXOIMO BHECTH B
OCHOBHYIO 3aIlpaBKYy.

N30sITOK a30Ta B TpyHTE MepeA MOCAAKOW MOXHO YCTPAaHHTH
BHECEHHEM OMMWIOK U3 pacyera 100 M® Ha | Ta, CHIDKAst TeM CaMBIM
ero conepxkanue Ha 10 mr/n. BHocuTh ommnku HeoOxommumo 3a 1,5-2
MecsIa JI0 TOCaIKHA Paccabl.

Jlo3b1 BHECEHHSI MUHEPaIbHBIX yI0OOPEHNH B OCHOBHYIO 3aIpaB-
Ky (mepen mocajKoi pacTeHHid) IpeicTaBiIeHsl B Tadbnuie 15.3, oHn
3aBUCAT OT KYIbTYphl M YPOBHEH CONEp)KaHUS IUTATEIbHBIX Be-
IIECTB B TPYHTE.

MuHepasbHble YI00peHHs paBHOMEPHO BHOCST B CyXOM BHJIC Ha
MTOBEPXHOCTh TPYHTA U 33JICNBIBAIOT (PPE30ii.
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Tabnuua 15.3 — J1o361 BHECEHUS yIOOpEHUIT B OCHOBHYIO 3alpaBKy,
Kr/ra

YpoBeHns conep-
JKaHUS MTUTA-
TEJILHBIX BE-

IIECTB B TPYHTE

N P,0s K,0 CaO MgO

Tomar
Huskuii 315-250 | 600-450 [1000-780 | 350-300 | 620-420
YMepeHHblit 250-190 | 450-230 | 780-570 | 300-210 | 420-260
Onrumaneseii | 190-130 | 230-0 | 570-390 | 210-140 | 260-160
Tloseimennsrii | 130-60 0 390-180 | 140-10 160-80
Oryperg
Husknii 250-170 | 600-450 | 390-260 | 300-210 | 180-130
YMepeHHsblit 170-85 | 450-230 | 260-130 | 210-105 130-80

OnruManbHLIHA 85-0 230-0 130-0 105-0 80-0
Penuc
Husknii 75-0 300-150 | 260-180 65-0 105-0
YMepeHHblit 0 150-0 180-90 0 0
OnTuManbHbBII 0 0 90-0 0 0
Ilepent

Huskuii 230-180 | 500-350 | 380-240 | 170-130 | 360-190
Y MepeHHbI# 180-130 | 350-100 | 240-120 | 130-65 190-85
Ontumanerbeiii | 130-80 100-0 120-0 65-0 85-0
IToBBIIEHHBIIH 80-0 0 0 0 0

Ilocne 3ampaBky TpyHTAa OpPraHUYECKMMH W MHUHEPATbHBIMU
ynobperusiMu 6epyT MpoOy TpyHTA IS ONPENENeHUs COAep KaHMs B
HUX NIUTATEITHHBIX JIEMEHTOB.

OCHOBHYIO 3ampaBKy MPOBOJAT 10 PEKOMEHYEMBIX ONTHMATb-
HBIX ypoBHEH (Tabim. 15.4).

[epBoIii aHaNMM3 rpyHTA JJIS TPOBEACHHS MOAKOPMOK OCYIIECTB-
JISTIOT Yepe3 MecsIl Mocie MOCaaK paccaapl. Ecin xke BH3yallbHO 00-
HApY>KEHO HapYIICHUE B Pa3BUTHU PACTCHUH, HM3MECHCHUE MX BHEII-
HEro BHJa, TO aHAJIK3 JICIAI0T PaHBIIIE.

Pacuer 103 BHeceHUsI YIOOPEHUH B MOJJKOPMKH MTPOBOJIAT TI0 pe-
3yJbTaTaM EKEMECSYHOrO aHaju3a TPYyHTa, TOBOJS YPOBEHb COJEP-
JKAHUS TTUTATENBHBIX BEIIECTB JI0 ONTUMAILHOTO.
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Tabmuua 15.4 — OnTuManbHble YPOBHH IUTAHKS I OCHOBHOMH 3a-
MPaBKH, MI/T

Kynbsrypa pH N P K Ca Mg

Tomar 5,5-5,8 | 130-160 | 25-40 | 220-250 | 200-220 | 60-70

Orypen 5,9-6,0 | 120-150 | 30-40 | 200-220 | 180-200 | 60-70

Iepen 5,7-6,0 | 100-130 | 20-30 | 180-200 | 150-180 | 50-60

KoppektupoBky 103 ynoOpeHHIl NpOBOAAT TaKXKe C Y4ETOM
ypoKasi, IOJIy4€HHOT O 3a pacyeTHhI nepuo. B KoHIle ka0l He-
JIeNTU TOJICUMTHIBAIOT KOJTMYECTBO a30Ta, KaJlMsl M MarHus, U3pacxo-
JIOBAaHHOE pAcCTeHHAMU Ha 00pa30BaHME IIJIOAOB, 3TO KOJIMYECTBO
BHOCST € TIOCJIEAYIOMIMMHU MOJKOPMKaMHU.

B tabmume 15.5 npuBeneHB peKOMEHIYEMBIE TO3BI DJIEMEHTOB
MUTAHUS JUIsl TIOJIKOPMOK OBOIIHBIX KYJIBTYp Ha Top(siHOM cyOcTpa-
Te. HexopHeBbIe MOAKOPMKH (KamleabHBINA MONKB) MTOBTOPSIOT Yepes3
7-15 mueii. Orypiibl 1 TOMAaThI 3@ BEr€TaIlMIO [TOJIKAPMIIMBAIOT OObIY-
HO 5-8 pa3. HexopHeBbIe MOJKOPMKH CIIEAYET MPOBOAUTH B MTACMYP-
HbI€ JHU WJIM B IEPBYIO IOJOBUHY IHS. VICKiIrouaercs NpoBeneHHE
MIOJKOPMOK B JIeHb cOOpa IUI0J0B. PacTBOp A MOJKOPMKH JOJIKEH
OBbITH ONpeneneHHON KOHIEeHTpauuu. KoHIeHTpalys nuTaTenbHbIX
pacTBOpOB B HayaJbHBIE (a3bl pa3BUTH Ooee HU3Kas, 4eM B Ooiee
no3nHue (assl pasBuThsi. KOHIEHTpanus NUTATEIbHBIX PacTBOPOB
TaKXe 3aBUCUT OT KYJIbTYpbl. B conHeuHbIE THM J€TOM KOHIIEHTPA-
LUIO IUTATENIBHBIX PACTBOPOB YMEHbIIAIOT. [IoNKOpMKHN 3aKkaHUMBA-
0T 3@ MECSII 1O OKOHYaHMsI cOopa ypoxKas.

OO0s3aTenbHBIM ~ arpOTEXHUYECKUM IPHUEMOM  BBIPALIMBAHUS
OBOILIEH B TEIUIMIAX JOJKHA OBITh IOAKOPMKA PACTEHUN YTJIEKUCIIO-
Toit (Ha 100 M? mocasoK 2-2,5 Kr MUIIEBOI YIIEKHUCTOTE). Y POBEHD
ONTUMAIILHOW KOHIIEHTPAIMK cojepxanus yriaekucioro raza (CO,)
Haxonutca B uHTepBane 0,15-0,18 %. IlomkopMmKy yriekucioroi
Jy4IIe IPOBOIAUTE YTPOM.

[Ipu BBIpamMBaHMM OBOLIEH B 3AIIUIIEHHOM I'PYHTE CTOHUT MPO-
OJieMa HaKOIJIEHUS! HUTPATOB B MoiydaeMoil npoaykuuu. [Iponssoa-
CTBO DKOJIOTMYECKH YHCTOM MPOLYKLUMH 3aBUCHT OT yCJIOBUH BBIpa-
LIMBaHUs, cyOcTpaTa, HCIIOIb30BAHUSI CBETOBOW SHEPIHH, 3allUTHI
pacTeHuii U psiaa APYTUX MPHUMH.
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Tabnuua 15.5 — YpoBHM NUTaHUS U KOPPEKTUPOBKA MUTATEIHLHOTO
pacTBopa Ha TOp(psTHOM CyOCTpaTe

I'pananus | Conep-
Kynb-| ypoBHeil |kaHuMe N P K Ca Mg
Typa | 1 mompa- | B cy0-
BOK cTpare
VYpoBuu |Hu3Koe | <60 <10 <100 <120 <30
Tt | YMS” 160130 | 10-25 | 100-220 | 120-200 | 30-60
MI/1 | peHHOe
To- |TlonpaBku| Huzkoe | +85 +25 +135 +90 +35
Mmart nura-
TCHDROTO | YMC 145 | 415 | 475 +50 | +20
pacTtBopa, | peHHOe
MT/J1
VYposuu |Hu3koe | <80 <20 <130 <120 <40
Tt | YMS” 180120 | 20-30 | 130-200 | 120-180 | 40-60
MI/1 | peHHOe
Ory- |[TompaBku| Hu3koe | +55 +15 +80 +70 +25
pen uTa-
TOIPHOTO | YME- | 435 | 410 | +45 +40 | +15
pacTBopa, | peHHOoe
MT/71
Vpoeuu | Hu3Kkoe | <60 <10 <100 <90 <30
L | TN |60-100| 10-20 | 100-180 | 90-120 | 30-50
Crax MI/JI | pEeHHOE
it [NonpaBku| Hu3koe | +55 +15 +90 +75 +25
nmurTa-
neper
TEIBHOTO | YMC 135 | 410 | +50 +60 | +15
pacTBopa, | peHHOe
MT/71

Jnsi CHMXKEHHUS HAKOIJICHWS HHUTPATOB B NIPOAYKLUUH Ba)KHO
MOJJIEPKHUBATh ONTUMAJIbHYI0 OTHOCHTENBHYIO BIQXKHOCTh BO3IYyXa,
Kotopas i orypua cocraiser 70-80%, mist TomaTa W 3€JICHHBIX
KkynbTyp — 60-75%.

BrnaxxHocTh rpyHTa HE IOJDKHA OITyCKATHCSl HMIKE NMPEAETBHOrO
ypoBHs (60% HB).

B remnmmax pexkoMeHIyeTcsl MOAJEpKUBATh TEMIEpaTyPHBIH
PEXUM B CTPOTO OINPENEIEHHBIX IPaHULax JUIsl KaXa0H KOHKPETHOM
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OBOILHOM KyNnbTypbl. [loBbIIeHNE TemMmepaTypsl Bo3ayxa (0COOEHHO
MeperpeBbl B ampere-Mae) BbI3BIBACT 3HAYUTENBHOE YBETUYECHUE
HUTPATOB B MPOAYKIIHH.

YMeHbIIEHUIO0 HAaKOIIJICHUS HUTPATOB B OBOIIAX CHOCO6CTByeT
TaKXKe:

— yJIydIleHHe YCIOBUI OCBEIIEHHOCTH (YUCTast KPOBJIA);

— MYJIBYHUPOBAHUE MOBEPXHOCTH I'PAL CBETOOTPAXKAIOIIUMU Ma-
TepuaaMu;

— coOIro/IeHre HOPM BBICEBA U TIOCAJIKH;

— CBOEBpeMeHHOe (popMHUpOBaHHME pacTeHUH Al obecrieueHHs
MOJTHOM paboTOCIIOCOOHOCTH PacTeHUH.

JlyqmmmMu ynoOpeHUsIMH B 3aKPBITOM TPYHTE SIBJISIOTCSI:

— a30THbIC — MOYCBHHA U cyan)aT aMMOHUs, T.K. ITPU UX BHECEC-
HUKU MCHBIIC BCECTO HAKAIJIMBACTCSA HUTPATOB. HpI/I IIPUMEHCHU N
HUTPATHBIX (OPM a30THBIX yNOOpEeHUI (aMMHayHas, KajuifHas ce-
JUTpPa) TMPOWCXOANUT YBETUYEHHE KOHIIEHTPAIMM HHUTPATOB B OBO-
1ax;

— (hocopubie — nBoitHOMN cynepdocdar. [Ipocroit cynepdocdar
MOXET ObITh TOKCUYEH Ul PACTEHUH, T.K. COAEPKUT OOJIBIIOE KOIHU-
YECTBO TUIICA U COJIEH TSKENBIX METaJJIOB;

— KaJMHHbBIC — CePHOKUCIBIHN Kauii. [Tpu BHeceHnn Ha 1m? 100 T
xyopuctoro kamus (v 10 11 Ha 1 Ta) B TPYHTE CO3AaeTCS CBEPXII0-
IIyCTUMas KOHLIEHTpaLus XJopa.

B HacTosimee Bpemsl BBITYCKAIOT CIIEUAJIbHBIE YAOOpEHUs IS
ternl. COBpeMEHHbIE TEXHOJIOIMH BBIPAIINBAHUS OBOIIHBIX KyJb-
Typ B TEIUIMLAX NPEeIyCMaTpUBAaIOT MCIIOIb30BAHUE YIOOpPEHHUH,
o0ecleunBarOIMX HE TONBKO MOJHOLEHHOE MHUHEPAIbHOE MUTAHUE,
HO u Oecniepe0oiiHyr0 pabOTy CHCTEMBI KaleIbHOTro MoNuBa. Y 100-
PeHUs A1l TEMJIUL JOJKHBI OTIMYAThCA BBICOKOM XMMHUYECKOW YHC-
TOTOW W TIONTHOW pacTBOPUMOCTHIO. Ko BceM yHmoOpeHusM Iuist Ter-
JIUI] BBOJSITCS CTPOTHE OTPAaHUYEHHS 110 COACPIKAHUIO TAKUX TOKCH-
YECKUX JJIS1 OBOLLHBIX PACTECHUI 3JIEMEHTOB, KaK XJIOp U HaTpuil. Jls
KaIleIbHOTO OPOLIEHHUS 11eJIeCO00pa3HO NMPHUMEHSATh KOMILJICKCHbIE
cOaaHCUpOBaHHBIE YIOOPEHUs, COMEpKAIEe MUKPO3JIEMEHTBI, WIH
KOMIIJIEKC MUKPORJIEMEHTOB B (JOpMeE JIErKOYCBOsIeMbIX xenaToB. Ka-
NeabHasi CUCTeMa OPOLICHUSI MOXKET paboTaTh TOJNBKO MPHU YCIOBUH
MOJTHOM pacTBOPUMOCTH, TaK KaK BBINaJCHUE COJNEeH B 0CAZOK MPHUBO-
IUT K HapyLIeHHIO paOdoThl 00OpYAOBaHMS BILIOTH 0 IHOJHOIO BBI-

314



X072 U3 cTposi. BeiOop ynoOpeHunit assl TemuI cienyeT IpoBOAUTS C
Y4ETOM TOTO, YTO BCE MapKH HCIOJIb3YEMbIX YI0OpeHUH MOXHO ObI-
710 OBl CMEIINBAaTh U PACTBOPATH B OAHOW €MKOCTH, Co3JaBasi HeoO-
XOAUMBIC ITPONOPIHHU 3JICMECHTOB ITUTAHHA.

KoHueHTprpoBaHHBIH pacTBOp yAOOpEHHI NMPHUTOTaBIWBAIOT B
OTZIebHOM 0Oake, U3 KOTOPOro OH INOCTYMAeT B IOJMBHYIO BOILY U
MOIAeTCs K PACTCHUSIM.

st ynoOpeHus OBOIIHBIX KyJIbTYp B TEIUIMLAX IIHPOKO IPUMe-
Hs1t0TCs ynoopenust Byiickoro xummueckoro 3aBoaa (Poccus) (Taba.
15.6), AO «Kemupa Arpo» (tabm. 15.7), pupmer PG Mix (tabm.
15.8).

Tabnuna 15.6 — Xapakrepuctuka yaoopeHuit byickoro xummdaecko-
ro 3aBona (Poccust)

Bunp! ynoOpenmii CocTaB u copepxanue, %
Mounodocdar xamus hocdop — 22,9; kanmii — 28,5
Cynbdat Maruus maruuii — 10,0; cepa — 13,5
Cenutpa kanueBas aszor — 13,8; kanuii — 38,2
Cenutpa KajbLueBas aszor — 15,5; xanpumii — 19,0

Tabmumna 15.7 — Xapakrepuctuka ynoopennii pupmsr PG Mix

DieMeHT Dopmyra PG Mix PG Mix PG Mix
MTUTAHUSL 14+16+18 12+14+24 15+10+20
N 14,0 12,0 15,0
A3zor NH,4 8,5 5,0 6,5
NO3 55 7,0 8,5
o611, P,Os 16,0 14,0 10,1
dochop BOJIOpACT. 15,2 13,3 9.5
P205
Kanuit K,0 18,0 24,0 20,0
Marnuit MgO 0,8 2,0 3,8
B 0,03 0,03 0,03
Cu 0,15 0,15 0,15
Muxkpo- Mn 0,16 0,16 0,16
3JIEMEH- Mo 0,20 0,20 0,20
TBI oour. Fe 0,09 0,09 0,09
Bonopacr. Fe 0,09 0,09 0,09
Zn 0,04 0,04 0,04
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Tabnuua 15.8 — XapakTepucTuka BOJOPacTBOPUMBIX yaoopenuid AO
«Kemupa Arpo»

Cogepxanue, %
DneMeHT Kemmpa | Kewrpa Hutpat Kemnpa |Hurpar Kanp- |Kemupa
MTUTAHUS MarHus IUeBast | YHH-
KOMOH | THIpO cymep | xanus
CeNNTpa| Bepcal
Asor (N) 14,0 6,4 9,4 11,0 13,8 15,5 10,0
docop (P)| 11,0 11,0 24,0P,0s 20,0
Kammii (K)| 25,0 31,0 24,0K,0 | 46K,0 11,0
Cepa (S) 1,8 4,0 6,0 2,5
Marnwii
14 2,7 8,1 1,0
(Mg)
Kenezo
(Fe) 0,1 0,1 0,5 0,1
Bop (B) 0,02 0,02 0,08 0,15
Menp
(Cu) 0,01 0,01 1,0 0,1
Mapranen
(Mn) 0,1 0,1 0,4 0,7
unk (Zn)| 0,01 0,01 0,2 0,1
Moxnt- | 4 507 | 0,002 0.1 0,01
nen (Mo)
KobGainbT
(Co) 0,001 | 0,001
HWon (1) 0,001 | 0,001
Xpowm (Cr)| 0,001 | 0,001
Cenen(Se) 0,0006
Kanpuumii
(Ca) 19,0

16. YAOBPEHME IIVIOJOBBIX U AT'OAHbIX KYJIbTYP
16.1. Oco0eHHOCTH MUTAHUS TIOAOBBIX U ATOAHBIX KYJIBTYP
lNocymapcrBenHoOM mporpaMMoi Ha Onmkaiinmie ronsl B bemapy-
CH TPEOYCMOTPEHO YBEIMYEHHE IMPOU3BOJACTBA IUIONOBO-SITOAHOM

npoaykuuu okoso 800 ThIC.T, YTO cocTaBisieT 0KoJIO 80 KT HA OJTHOTO
JKUTEIS B TOII.
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B Hactosimee Bpemsi B pecnyOnHMKe OCHOBHBIMH ILIOZOBBIMH
KyJIbTYpPaMH SIBIISIIOTCSI CEMEUKOBBIE (SI0JIOHA, Tpylla, aliBa) U KOC-
TOYKOBBIE (CMBa, BHIIHS, ajbl4a, YEePElIHs, aOpUKOC M [Ip.), SITOJ-
HBIMH — 3eMIISTHUKA, CMOPOJMHA (YepHas, KpacHasi, Oemnasi), KpbIKOB-
HUK, MaJIMHA | Jp.

CanoBOJCTBO — BHICOKOMHTEHCUBHAS OTpacilb, TpeOyromias 3Ha-
YUTCIIBHBIX 3aTpaT MpU 3aKIaIKES HHaHTaHI/Iﬁ 1 B YXOAC 3a HUMMU. ITo-
3TOMY PEHTa0eIbHOCTh CaJIOBOJICTBA, KOTOPAsl B PECITYOIHKE MOXKET
nocturathb 10 150%, 3aBUCUT OT MPUMEHEHHS PallMOHAIILHON CHCTe-
MBI YZIOOpEHHS C YU4eTOM OMOJIOrHYeCKUX 0COOCHHOCTEH IIT0JIOBBIX U
STOAHBIX KYyJbTYp, BO3pacTa caja, (a3bl pa3BUTHS pacTEHUH, MOY-
BEHHBIX U IOTOMHBIX yciaoBHi. OCOOCHHO BBICOKHME TPEeOOBaHHUS K
MUTaHUIO MPEABABIAIOT MHTCHCUBHBIC CKOPOCIICIILIC COpTa IJIOHO-
BBIX KYJIBTYP Ha BBICOKOPOCJIBIX IMOJABOAX.

OTnuunrenbHas OCOGCHHOCTB IJIOAOBBIX U ATOJHBIX KYJIBTYP —
UX JIHUTEIBbHOEC BO3ACJIIBIBAHHEC HA OJHOM MECTC — O HECKOJIBKHUX
JIeCATKOB JieT. [Ipy COOTBETCTBYIONIEM MOA0OPE COPTOB U XOPOIIEM
YX0JIe OHH MOTYT IJIOJIOHOCHTD €KEroJIHO.

[Iutanne MHOTOJETHUX PAaCTCHUN HMEET creruduaeckue oco-
OCHHOCTH, KOTOpble HEOOXOAMMO YUUTHIBATh IPU IPUMEHEHUH
ynobpenuil. TpeboBaHUMS K MUTaHUIO y MJIOAOBBIX U STOIHBIX KYJIb-
Typ U3MEHSIOTCS B 3aBUCUMOCTH OT MX BO3pacTa, U B CBA3U C ITUM
UX XKU3HEHHBII LUK pa3fensioT Ha 3 mepuoza.

Ilepguiii nepuod — OT MOCaKK 10 MOJHOTO IUIOOHOLICHUS — 3a-
BHUCHUT OT NOPOJHBIX U COPTOBBIX OCOOEHHOCTEH KYJIbTYP U COCTaB-
nsiet 2-5 ner. B aT0 BpeMs y IUIOIOBBIX KYJIBTYP YCHJICHHO PacTyT
HaJ3eMHasi Macca M KOpHEBas CHCTEMa, POCT IPOJOJDKAETCS [0
MO3IHEH OCEHU, OHU OYEHb UYBCTBUTEIBHBI KaK K HEJJOCTATKY, TaK U
N30BITKY 37eMEHTOB nMuTaHus. CIIMIIKOM BBICOKMI YPOBEHb a30THO-
ro NUTaHHWA YCHJIMBAET POCT BEreTaTHBHOM MAacchl M 3aMeasisieT
BCTYIUIEHHE IUIOJOBBIX KyJbTYp B IIOAOHOMIEHHE. B 3TOT mepuon
Ba)KHO COaJIaHCUPOBAHHBIM NIPUMEHEHUEM yI0OpEHUH ypaBHOBECUTD
BEreTaTUBHOE M TeHEPATUBHOE Pa3BUTHE PACTEHHI.

Bmopoii nepuoo — nonnoe miononomenune. B 3To Bpemsi HHTEH-
CHBHO PACTYT IUIOJIOBBIE BETOUKH M TIOYKH, 3aMEAJISIETCS POCT mooe-
roB. Jlnsi monmydeHus MakCUMalbHOW NMPOAYKTHBHOCTH HEOOXOJMMa
ONTHUMH3ALHUS MHHEPAJIBHOIO MHUTAHUS pacTeHuil. B 3ToT mepumon
BO3pAacTaeT MOTPEOHOCTh UX B KAJIHH.
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Tpemuii nepuod — MaccoBO€ yChIXaHHE OONBIINX CKEIETHBIX
BETBEH — XapakTepusyercsl 3aTyxaHueM IuiofoHomeHus. [lutanue
TUTOIOBBIX MPOUCXOIUT yMepeHHO. J103b1 ynoOpeHuii B 3TOT mepuos
HECKOJIbKO MEHBIIIE, YeM BO BTOPOM, HO PE3KO CHIDKATh MX CIEAYET,
TaK Kak He0OX0ANMO MOIEPKUBATh [IOOHOIICHHUE.

Ha mpoTsbkeHMH OofHOr0 BETeTallMOHHOTO Iepuoja II0I0BBIE
KYJIbTYpPbl NPEABABIAIOT Pa3JIMYHbIC Tpe6OBaHI/ISI K D2JIEMCHTaM IIH-
TaHUA. MaKCI/IMyM ux HOTpCGHCHI/Iﬂ OTMEYUACTCA ABAXKAbI:

— BECHOU (10 1 BO BpeMsi paciyCKaHUs IMOYeK, [IBETEHUs U 00pa-
30BaHUs JINCTOBOTO amiapaTa);

— OCCHBIO (HaKOHHeHI/Ie 3allaCHbIX IMUTATCIIbHBIX BECIIECTB U BTO-
pasi BollHa pOCTa KOpHEW: KOHEI] CEHTSIOps Havano OKTSIOps).

BecHoit motpedisercs 6obliie Kaius, 0ceHbo — azoTa. docdop
MMOCTYIACT Ha IMPOTKEHUU BCEIrO BEIC€TAlIMOHHOI'O I€puoaa, UMEs
JABa MaKCMMyMa: B KOHIIC Mas-UIOHSA — HepBBIfI, B aBT'yCTC — BTOpOfI.

IlnogoHocAIIME AEPEBBA U3 OCHOBHBIX 3JIEMEHTOB MUTAHUS yC-
BavBaIOT OOJIBIIE BCETO KaJHs, MEHBIIE — a30Ta U elle MEHbIIe —
tdhocdopa. Hampumep, mst si6morn otHomenne N:P:K mns cozmanms
SAMHUITEI OoMacchl B cpexHeM coctasisieT 2:1:2,5. Ha ¢opmuposa-
HUe | TOHHBI MPOAYKIIMHU TUIOMOBBIE KYJIbTYpPhl BBIHOCST B CPEIHEM
5,0 kr a3ora, 1,6 kr docdopa, 5,5 kr kanus. Ha co3manne equHUIBI
(TOHHBI) TIPOIYKITUU STOTHUKHA PACXOMYIOT OONBIINE 3JIEMEHTOB IIH-
TaHMs, 9eM mIoaoBeie — 9,1 kr/T azora, 2,9 xr docdopa u 9,5 kr/T
KaJusl.

CoeBpeMeHHasi yOOpKa ypokasi, yMEpEHHOE a30THOE IHTaHHe
TIPH JOCTATOYHOM oOecriedeHHOCTH (HochopoM U KallmeM CITOCOOCT-
BYIOT 3aKJIaJKke IIOJOBBIX TOYEK W YMEHBINAIOT IMEPHOAMIHOCTH
IO OHOIICHMS.

KopueBas cucrema y m10006b1x Kyjibmyp TIPENCTaBISET pas-
BETBJICHHYIO CETh KPYIHBIX W MENKHX KOpPHEH. Y KOCTOYKOBBIX
KyJIbTYp OHU pa3MelIaroTcsa 0ojiee MOBEPXHOCTHO, Y€M y CEeMEUKO-
BBIX. BepTukanbHbIe KOPHU TUIOIOBBIX KYJIBTYp YriayOssrorces Ha 10
M. Jlmamerp xpyra, 3aHATOr0 KOpHAMH, B 1,5-2 pasza Oonpiie aua-
MeTpa KpoHbl. OJHAaKO TUIOTHOCTH KOPHEH B Tpenenax MPOeKIUU
KpOHEI B 3-4 pa3a OoJrbllie, 9eM 3a ee Mpe/IeliaMHu.

Cpenu STOIHBIX KYIbTYP YepHAA CMOPOOUHA OTINYACTCS HaH-
Oounbmiei TpebOBaTENFHOCTHIO K TUIONOPOAWto MMouBbl. KopHU uep-
HOW CMOpOJMHBI 3aJIeTal0T NPEHMMYILIECTBEHHO B BEPXHHX CIOSIX
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noyBsl (10 60 cM) U TUIIE HEOONbINAs UX YaCTh YXOAWUT HA TIIyOHHY
1,5 M. B mouBenHoM cnoe 10 10 cM y cMOpOAMHBI HAXOJUTCS MOJIO-
BHHa KOpHEH.

UepHnast cMopoanHa TpeboBaTelnbHa K yPOBHIO MUTaHuUs. bonblie
Bcero oHa motpebnsier azora. OAHAKO U3 BceX SITOMHBIX KYJIbTYP
YyepHasi CMOPOJIMHA camasi OT3bIBUMBasl Ha BHeceHue (ocdopa. A30T
HWHTCHCHUBHCC YCBAMBACTCA, KOI'la paCTCHUA BBIXOIAT U3 COCTOAHUSA
ITIOKOs U BO BpEM: paCllyCKaHHA IIOYCK U IBETCHUA.

VY Kpwlocosnuka KopHEBasi cUcTeMa 3alleracT HerimyOoKo — Ha
rryoune 5-40 cM. B otiimuue ot uepHOW CMOPOJMHBI OH OoJiee Tpe-
OoBareneH K KaJIMHHOMY MUTaHWIO. KpBDKOBHUK YyBCTBUTEIECH K
XJIOPY, ¥ TI03TOMY IIPH €r0 BBIPALIMBAHUH JIy4Ille BHOCUTH OEXJIop-
Hble ynoOpeHus. Ha jerkux mouBax KPBDKOBHUK HCIBITHIBAET He-
OOCTAaTOK MarHus, 4YTO YCTPaHACTCA BHCCCHUEM HOHOMI/ITOBOﬁ MYKH.

Manuna tpeboBaTenbHa K TUIOMIOPOAXIO TIOYBBI I MUHEPAIILHO-
My nutaanio. OHa UMEeT MOYKOBATYIO KOPHEBYIO CHCTEMY, KOTOpas
B OCHOBHOM 3asieraeT Ha riryoune 10-30 cMm. DTa KynbpTypa OT/IHYa-
€TCs1 BBICOKMM BBIHOCOM ITMTATCIIBHBIX BCHICCTB, YTO 06YCHOBHCHO
WHTCHCUBHBIM TOYBOOOPA30BAHHEM W EKETOJHBIM OTMHUPaHUEM
MOYTH TIOJIOBHHBI HA/I3eMHON Macchl. MakcHManbHOE MOTpedicHHe
9JIEMEHTOB MMUTAHUS Y MAJIMHBI HAONIOAETCSl B TICPHOJI IBETCHUS U
3aBsI3bIBAHHS SITOJI, TO3KE ycBoeHHe (ocdopa M Kamusl CHHIKACTCS,
TOTpeOJICHHE JKe a30Ta IMPOAOIDKACTCS U TTociie coopa sAToz.

3emasnuka oTAMYAETCS BBICOKUM MOTPEOJICHUEM 3JIEMEHTOB
MUTAHUS, XOTSA C YPOXKaeM BBIHOCHTCS HE3HAYMTEIbHAsl MX YacCTh.
KopHeBasi cucrema — MOYKOBaTasl, ¢ JUIMHHBIMH KOPHEBBIMH BOJIOC-
kamMu. OCHOBHAsi Macca KOpHEH 3TOr0 TPaBSIHUCTOrO PACTEHHS pac-
MOJIaraeTcsi B BEPXHUX CIOSAX MOYBHI.

B motpebiieHny MUTaTEeIbHBIX BEIIECTB Y 3EMIISTHUKH BBIICISIOT
JIBa KPUTHYECKUX MEPUOAA:

— BECHOM, KOTJ]a MPOUCXOJIUT 3aKJIa/IKa I[BETOYHBIX MOUCK;

— OCEHBIO B KOHIIC BEreTaI[UH, KOTJa 3aKIabIBAIOTCS TI0OBbIC
MOYKH M PACTYT KOPHHU.

B 3TH mepronbl 3eMIISIHUKA JIOJKHA OBITH XOpOIIo obecrieueHa
MUTATENLHBIMU BEIIECTBAMH, B TEPBYIO o4epelb a30ToM U (ocdo-
poM. XOTs TUIOAOBBIC U SITOJHBIE KYJIbTYPhI HENb3s HA3BATh OYCHb
YYBCTBHUTEILHBIMU K KUCJIIOTHOCTH MOYBBI, OTHAKO BBICOKAST KHCIOT-
HOCTb TIOYBBI OTPHLATENBHO BIMSIET HA UX POCT U ypoxkaiiHocTh. 1o
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OTHOIIEHHUIO K KHCIIOTHOCTH IIJIOZIOBBIC IEPEBhs ACIATCS Ha 2 TPYyII-
TTBI:

— Tpebyrorue HeliTpanbhyto peakiuio (pH 6,5-7,0) — veperns,
CJIMBa, BUIIIHS, a0OpUKOC;

— pa3BuBaOIIKecs Ha cIabOKHUCIBIX U OMU3KUX K HEUTPaIbHBIM
mouBax (pH 6,0-6,5) — s6oms, rpyia;

HFOHHBIG KYJBbTYPbI B CBOIO OUCPCAb MOXHO pasAcCiInTh Ha TPU
IPYIIIBL:

— He meperocsmue Kucnbix mous (pH 6,0-6,5) — uepHas cmopo-
JINHA;

— Xopomio pactymme Ha crnabokucibix nmousax (pH 5,5-6,0) —
3EMITTHHUKA,;

— He mepeHocsre n3bpiTka Kampius (pH 5,0-6,0) — manuna,
KPBI)KOBHHUK.

16.2. Y1o0peHue miogoBbIX KYJIbTYP

Yooopenue ceanuee u casxicenyes ¢ nio0o6om numomHuke.
[11010BBIM MUTOMHUK COCTOUT U3 TPEX OCHOBHBIX OTAEJICHUM: Ma-
TOYHBIX HACAXKIEHWH, Pa3MHOXKEHHS TOABOEB — IIKOJIA CESHIIEB U
pasMHOXeHUS U (OPMHUPOBAHUS IMPUBHUTHIX CaKEHIEB (IIKONa ca-
JKEHIICB).

CaxeHIIBl TIOJOBBIX KYJIBTYp OTJIMYAIOTCS BBICOKHM BBIHOCOM
MATATEIBHBIX BEIECTB M MPEIBABISAIOT MOBHIIIEHHOE TpeOOoBaHUE K
IJIOAOPOIMIO TOYBBI M €€ BOJHO-(QHU3M4ecKknM cBoicTBaMm. llouBy
JUTS TITKOJTBI CESHIIEB TOTOBST JIETOM, IIPH 3TOM IIO0/ BCIIAIIKY HA TITY-
ouny 25-30 cm BHOcAT g0 100 1/ra opranmdeckux ymoOpeHnit (mon-
CTHUJIOYHOT'O HaBO3a MM TOphOHABO3HOrO Komriocta) m 90 kr/ra
tochopa u 120 kr/ra xamus (tabmmma 16.2.1).

OmHOBpPEMEHHO C CEBOM CEeMSH IUIOJOBBIX KYIBTYp IEIecoo0-
pasHo BHOcUTH (ocdop B mo3e 20 kr/ra. B dasze 3-4 Hacrosimux Jim-
CThEB MPOBOJAT MEPBYI0 MOAKOPMKY Nyg.50, @ B Hauasie MHTEHCUBHO-
ro pocra, npumepHo uepe3 15-20 nHeil mocie nepBod MOAKOPMKH —
BTOpYIO B 103€ Nyg.45.

[TonBoiiHblll MaTepua BHICAXKUBAETCA B IIKONY caxkeHleB. [lou-
BY B IIKOJIE CaXKEHIIEB 3aIPaBIISIOT OPTaHUYECKUMU H MUHEPATHHBI-
MU yIOOpPEHHUSMH aHAJIOTHYHO IIKOJIE CeSHIEB. DTy paboTy MpoBO-
IISIT HE TI03Ke, YeM 3a 2 MecsIla 10 OCeHHEN TOCaJKh Ca)KEHIIEB.
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Tabnuna 16.2.1 — Y goOpeHue mionoBeIX KyJabTyp

Bospacruoit OcHOBHOE IMoaxopMka

nepuoa u
cpok BHece- |°PTAHA-| N | P,0O5 | K,O (OPTAHH-1 N 1 P,05| K0
HHst yI0Gpe- YECKHUeE, YECKHUe,

- T/ra Kr/ra T/ra Kr/ra

TTuTOMHUK

ITepen moce-
BOM U TI0- 80-100| - | 90 | 120 - - - -
caJIKoi
CestHIbI - - - - - 50 +40| - -
Caxenusr (1- 50 + 45
2 neTku)

MoJto10i caj
[lepen 3ax- 90- | 100-
ITaaKoi cama 80-100 - 100 | 120 ) ) ) )
[Ipu nocanke 20-
cana (wa 100 0,8-1,2| - | 4-6 ! - - - -

2,5
[TOTOH. M. )

*3-4 rop mo- ) _ . - | 25-30 25 20 25
cI1e ocaaKu

*5-6 rop mo- ) _ . - | 30-40 35 25 35
cI1e mocaaKku

*7-8 rox mo-

A - -] - - | 4050 50 | 25 50
cJIe TIOCaAKU
[Imomonocsmuii can
IHayairo miomoHomeHus

CeMeuKoBBIE - - - - 45 80 60 90

KocToukoBbl] - - - - 30 50 50 50

[lomHOE ITOIOHOIICHIE

CeMeuKOBBIE - - - - 45 100 90 120
KocTouko- - - - - 45 90 60 90

BBIE

[Ipumeuanne. * — B MOIOIOM Caxy 03Bl OPTAaHWYECKUX YHOOpeHHH — Kr/l
JIEpEBO B MIPHUCTBOIBHBIN KPYT (Ha 3 Toma), MUHEpaIbHBIX — T A.B./1 1epeBo
B IIPUCTBOJIBHBIN Kpyr. B miiomoHOCsIIEM caly 1036l OPraHUYecKuX yao0-
peHuii BHOCAT Ha 3 Toja.
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Ha cnemyrommmii ros BECHOM niepe epBoil MeXIypsIHON oOpa-
OOTKOI MOYBBI Ca)KEHIbI (OIHOJETKU) MOAKAPMIIMBAIOT A30THBIMU
ynoOpenusiMu B 1o3e 45-50 kr/ra 1.8. [Ipu gocTukeHUM OKyIsTHTAMHU
BBICOTHI 15-20 cMm, T.e. B Hayane MHTEHCUBHOI'O UX pOCTa MPOBOIAT
BTOPYIO TIOAKOPMKY B TOH K€ J03€, YTO U MEPBYIO.

B mikose caxkeHIieB, Tie BBIPAIIUBAIOTCS ABYXJIETKH, YA0OpEHNUs
BHOCATCS 10 Mepe HeoOxomumoctu. Ecnu mouBa Oblia Xopomo 3a-
MpaBjieHa OpraHWYecKUMH, (OCHOPHBIMH M KaJUHHBIMH ya00pe-
HUSIMH, TO OTPAaHUYUBAIOTCS BHECEHHEM a30THBIX yIOOpeHul B j103e
45-50 kr/ra 11.B. B MIEPBYIO MOJIOBUHY BEreTanuu (JI0 CpeIHBI UIOJIs)
BO M30eKaHUE 3aTSATUBAHUS POCTa, a TaKKe JJs Xopouiero (GopMu-
POBaHUS IPEBECHUHBI.

IIpeonocadounoe oKynvmypuseanue nouevl u éHeceHue yooo-
PpeHull npu nocadke caoa. J|isi mocanku cajga TPEOYIOTCS BO3BBI-
IICHHBIC yYYaCTKH C BBIPOBHEHHBIM penbe)OoM M HHU3KHUM YPOBHEM
TPYHTOBBIX BOJI. HanbGonee mpurogHsIMU 1MOYBaMH TIOJI CaJl SIBIISIOT-
Csl JIEPHOBO-TIO/I30JIUCTHIE CYTIIMHUCTBIE, MOJICTUIIAEMbIE C TITYOWHBI
JIECCOBHIHBIMH W MOPEHHBIMH CYTJIMHKAMH, a TaKKe CBA3HOCYIIeC-
YaHbIe, TOJICTHIAEMbIE MOPEHHBIM CYTTTHHKOM.

Ecnu mouBa oTrBOIMMOro moj caji ydacTka HEZOCTaTOYHO ILTO-
JIOpONIHA, TO JIydmie 3a 2-3 roma 10 TOCAIKH cajJa IPOBECTH e
OKYJIbTYpPUBAaHHE, KOTOPOE TMpenoaraeT N3BeCTKOBAaHUE, BHECEHHE
OpTraHn4YecKnX, PochOPHBIX M KATMHHBIX YAOOPEHHIA, TTI0CEB MHOT O-
JIETHUX TPaB WU CHIAEPATBHBIX KyIbTyp. OpraHudeckne yAaoOpeHHs
BHOcsATCA B mo3e 80-100 T/ra, dpocdhopupie — B mo3zax 90-100 kr/ra
I.B., Kanmitable — B go3ax 100-120 xr/ra .. J{03sI n3BeCTH paccum-
THIBAIOT Ha BECh NMaxXOTHBIA TOPU3OHT, JBE TPETH O3Bl TIIyOOKO 3a-
MaXWBAIOT, @ OCTAIBHOE KOJWYECTBO 3aJENBIBAIOT B BEPXHUU CIIOH
MOYBEI. 3aTeM Y4acTOK 3aCE€BAal0T MHOTOJIETHUMH O00OOBBIMH TpaBa-
MU Wi 0000BO-31IaKOBBIMH TpaBOCMECSMH. B ron 3axmamku cama
3eJIeHYI0 MacCy TOCIEeHEr0 YKOCca 3aMaxruBator.

Kax mokasbiBany Hay4YHBIE UCCIIEIOBAHUS, HA XOPOIIO OKYIBTY-
PEHHOI1 TToYBe BHECEHHE YAOOpEHUH Mpu mocajke cafa Mainodpdek-
tuBHO. llpm yckopeHHOW 3akianke cajoB 0Oe3 NpeaBapUTENFHOTO
OKYJIBTYPHUBAHHS TIOYBBI yIOOPEHUS BHOCAT TPH MTOCAKE B TPAHIIEH
WJIH TI0CaI0uHbIe MBI MTak, yaoOpeHus mpu mocajke caia HYKHO
BHOCHTD, €CITH OHU HE MIPUMEHSITUCH TIPU OKYJIETYPHUBAHUH TIOYBHI.
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SIMBI OA ceMEYKOBBIE KyIbTYpbl KonaroT mupunon 1,0-1,2 m,
rryounoi 0,6 M, s kocToukoBbix — 0,8 M 1 0,6 M, I SATOTHBIX
kyctapuukoB — 0,5-0,6 m u 0,3 M coorBercTBeHHO. [lox siOnoHIO M
rpymy B siMy BHocAT 30-40 Kr meperHos Uiy KOMIIOCTA, O]l BUILITHIO
u cnuBy — 15-25 xr, siromHble KycTapHUKH — 8-12 KT.

Cnabopa3oKuBIINiiCS HABO3 B SIMY TIPUMEHSITh HENb3s, TAK KaK
BHECCHHBIH Ha OOJBIIYI0 IIYOMHY OH pasjlaraeTcs B aHa3pOOHBIX
YCIIOBUSIX C 00pa30BaHMEM BpEIHBIX, HEJOOKHCICHHBIX COCAMHEHHUN
WJIM MeTaHa, YTO CHIKAET NMPHKUBAEMOCTh Ca)KEHIIEB.

[Ipu cpenneli 00eCIIEUEHHOCTH MTOUB IO SIOJIOHIO U TPYIILY BHO-
cat 110 40 T ¢ochopa u kanus, npu HU3KoM — 1o 60 T. 10361 ymodpe-
HUH MOJ] KOCTOYKOBBIE CHUKAIOT B 2 pasa. [list sSTOMHBIX KycTapHH-
KOB B mocajiounyo simy BHocIT 20-30 r dochopa u 10-15 r xamnms.
Ha mouBax ¢ MOBBIIIEHHBIM M BBICOKUM coaepxanueM P,0s u KO
(hocdopHbIe U KaTUiTHBIC YI0OpEHUS MOKHO HE BHOCHUTbD.

J1st 3acChIIKM SIM HCIIOJIB3YHOT BEPXHUN IEPETHOMHBIN CIIOM
mouBbl. Opranuveckue yJIoOpeHus: paBHOMEPHO TEPEMEINBAIOT CO
BCell Maccod MOYBHI, MCITONB3YEMOM ISl 3aCHIIKK MBI J[Be TpeTn
(hochOpHBIX M KATMHHBIX YIOOPEHWH BBICHITIAIOT HA JHO SMBI M TI€-
pEeKaInbIBalOT, a OCTaJbHbIE MEPEMEINIMBAIOT C MOYBOM, KOTOPOH 3a-
cemmaroT sMmy. Kaxnaprii caxkener] monusatorT 20-30 11 BOmbI, a 3aTeM
MPHUCTBOJIBHBIC KPYTH MYJIBYHPYIOT TOPGHOM WK ITEPETHOEM.

B mpowmpItmeHHpIX cafax MCIONb3YeTcs TPAHIIEHHBIA CIIOco0
MOCaaKy JIepeBbeB. 1paHIen Hape3aloT TUIAHTAKHBIM TUTYTOM TIy-
ounoit 45-60 cm. Ha 100 M tpanmen BHocAT 0,8-1,2 T opraHHIECKUX
ynobpenwnii, 4-6 kr n.B. ¢ochopHbx n 2,0-2,5 Kr A.B. KaJHHHBIX
ynobpenwmii. Opranuyueckie yrnoOpeHHs YKIaIbIBAIOT MO JIMHUU Oy-
Iyliel TpaHIieH, a GocopHbIe U KaIWHHBIE TydIlle BBICHIIATE Ha €€
nHo. [locne 3achInku TpaHIen OYIbI03€POM CO CIIEIUATBHBIM TIPH-
CHOCOOJIEHNEM Ca)KaroT CaXKEHITHI U JAETAI0T TYHKH IS TTOJNBA.

Yooopenue monooozo u nnooonocawezo cada. Xopouas npu-
rocajavyHas 3ampaBka yao0peHusIMA 00eCTIednBaeT POCT IePEBhEB 2-
3 rona. Ecnm poct 3ameyisiercsi, BECHOW TTOBEPXHOCTHO IO TIEPBOE
phIXJIeHHe BHOCAT 4-5 a30Ta Ha 1 M” MPUCTBOIBHOrO KPyra M 3ajie-
TBIBAtOT Ha TyonHy 10-12 cMm.

Hauwnast ¢ 3-4-ro roma »U3HU B MOJIOJIOM CaJy Ha IOYBax I0-
BBIIIIEHHOT'O ¥ CPEIHETO YPOBHS TUIOAOPOAHS B IPUCTBOJIBHBIE KPYTH
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pa3 B 2-3 Toia BHOCAT HABO3 HJIM KOMIIOCT U3 pacuera 6-8 Kr/M° uim
25-30 xr Ha 3-4 nerHee nepeBo u 40-50 xr Ha ogHO 7-8 NEeTHee.

Cpennue m03bI a30THBIX M KalMHHBIX ymoOpeHuit — 9 r, ¢oc-
¢opHBIX — 6 T /1.B. Ha 1 M’ HitH 25-35 T Ha OHO nepeBo. Ha mouBax c
HU3KUM conepxkanueM P;Os u K;O 10361 3TUX yI0OpEeHHH YBEIHYH-
BaloT B 1,5 pasa, a ¢ BEICOKMM — YMEHBIIIAIOT.

®docdopHbie 1 KanuitHbIE YA0OpEHUs TyqIlle BHOCUTH OCEHBIO U
3a]eIbIBaTh OKOJNO cTBoNa Ha TiryOuHy 10-12 cM u Ha mepudepuun
KpoHbl — Ha 18-20 cm. Ecnm ynoOpeHust He BHECEHBI OCEHBIO, 3TO
MOXHO CJIeNlaTh BECHOW. A30THBIE y00peHHs HEOOXOAMMO BHOCHTD
npooHo: 60% BecHoit u 40% B cepeauHe JieTa, B NIEPUOJ HaJIMBA
TJIO/IOB.

C HayYaJoM IIOJJOHOUICHUS! MOJIOJBIX Ca/I0B YBEITHYMBACTCS BbI-
HOC TIUTATENBHBIX BEIIECTB M3 MOYBEL. Eciu mepBbie 4-5 mer mocie
MOCA/IKH CaKEHIIEB B TUTAHUH BCEX IUIOJOBBIX KYJIBTYp Mpeodiaiaer
a30T, TO IO3/IHEE CEMEUYKOBBIE BBIHOCAT Ooublie Kamus. [lodTtomy
J03bI KaJIMA 110 HUX YBECIUYHUBAIOT.

Cpennue 1036l YIOOpEHHH JUIsi TUIOMOHOCSIIMX CaJlOB IpeJi-
cTaBieHBI B TaOiuiie 16.2.1. Ha mouBax ¢ HHM3KHM COJEep’KaHHEM
(dhocdopa u Kanms MONMPABOUHEIN KOIPGHUITUEHT K CPEAHEH 03¢ pa-
BeH 1,3, ¢ moBeimieHHBIM — 0,75, BeicOkUM — 0,5, 04eHb BBICOKUM —
0,25.

®ocdopHble U KanuiHBIE YOO0OpeHHs 00eCHedyrnBarOT BBICOKHMA
3 deKT Tpu BHECEHUH UX B IEPHO ITOKOS (C OKTIOPS 10 Havasia Be-
reranun). B IpuUCTBONBHBIX Kpyrax ymoOpeHHs ITydIlle 3aJ1ebIBaTh
Ha Tmy6onHy 10-15 oM, a B Mexmypsaassax — a0 20 cMm.

AzoTHBIE yI0OpeHus 1ernecoo0pa3sHo BHOCUTH apobHo: 40% ot
o01weit 10361 — paHo BecHOM, 30 — mocne nsereHust 1 30% — oceHblo.
[lo maHHBIM MHOTOYHCIIEHHBIX HAayYHBIX WCCIIEOBAHHN, JO3bI a30Ta
cBeie 120 kr/ra cest He ONMpaBIBIBAIOT.

OceHpi0 BaXKHO 00ECIIEUHTH TIJIOAOBEIE I€PEBhS MUTATENEHBIMH
BEIlleCTBaMH BO BPEMS BTOPOI BOJIHBI aKTUBHOTO POCTa KOpHEH (KO-
HeI[ CeHTAOPsI — Hadano OKTSIOpPs), KOT/Ia HAKATUIMBAIOTCS Pe3epBHBIE
MUTaTeIbHBIE BEIIECTBA, OT YEro 3aBUCHUT MX MOPO30YCTOHYHNBOCTb,
POCT M ypOXXAaHHOCTh B CIEMYIOIIEM roay. YIoOpeHws, BHECEHHbBIE
OCEHBIO, HCITONB3YIOTCS TUIOJOBBIMH JEPEBBSIMH JI0 HACTYIUICHUS
3WMBI.
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Jlyis onTHMM3aME MUHEPaIbHOTO MUTAHHS IIOJOBBIX KYJIBTYD
MPOBOJIAT HEKOPHEBBIC IMOJAKOPMKH MaKpO- U MHKPO3JIEMECHTaMHU.
Kornma oxkupmaercs oueHb BBICOKHME ypoxkall M 3aKiajKa I[BETOYHBIX
MOYeK M3-32 HeJOCTaTKa a30Ta HaXOAUTCS MOJl yrpo3oH, 3¢ dexTurHa
HEKOpHEBas MOAKOPMKAa PacTBOPOM MOuUeBHHBI. OTPHICKMBaHHUE pac-
TBOPOM MOYEBHHBI MPOBOAAT uepe3 8-10 mHell mocie IBETCHHS B
cleayromux KoHientpanusax: somous — 0,4-0,5%, rpyma — 0,2-0,3%,
pumHs, ciausa — 0,6-0,8%.

[Ipu mopakeHWH TIOMOBBIX KYJIBTYP PO3ETOYHOCTHIO M3-3a He-
JIOCTaTKa IUHKA 3((QEKTUBHBI JBYX-TPEXKPATHBIE HEKOPHEBEIE MOJI-
kopmku 0,3-0,5%-bIM pacTBOpOM CyJib(aTa [IMHKA.

[Ipu HU3KOM cofepKaHWUU B MOYBE OOpa YMEHBIIAETCS 3aBS3bI-
BaHUE TUIOJIOB, TOSIBIISIETCSI ONMPOOKOBEHHE. JTO MOXKHO YCTPaHUTh
HekopHeBbIME TToakopMkamu 0,05%-b1M pacTBOpoM OOpHOU KHCIO-
TBHBI.

Ha mouBax ¢ HM3KHM cOJiepKaHUEM MEIH HeoOXOIUMO MPOBO-
IuTh HekopHeBble moakopmku 0,05-0,1%-biM pacTBOpOM CyibdaTa
MeJM Tociie 1BeTeHHs pacTeHuil mim 1-3%-bIM pacTBOpPOM Cyib(ara
MeJIM B TIEPUO]T TTOKA TI0 CIISIIAM TTOYKaM.

Ha mouBax ¢ pHgcy, O6mm3koit k HeliTpanbHo# (6,5-7,0), miomo-
BbIC KYJIBTYPBl HYX/IAIOTCS B Maprasiie. HeocTatok ero ycrpaHsror
HEKOpHEBOH MoAKOopMKOH 1m10A0BbIX 0,1-0,2%-b1M pacTBOpOM cep-
HOKHCJIOTO MapraHiia rmocje IBeTeHus pacreHni uinu 1-3%-b1M pac-
TBOPOM 3TOT'0 YOOPEHHSI — B IIEPUO]] TTOKOSI.

[IpotuB mosiBnennst Oypol MATHUCTOCTH W TOPBKOM SIMYATOCTH
si0;10HM 0OpabarteiBatoT 0,5-1,0%-bIM pacTBOPOM XJIOPH/A Kb

[Ipn BHeceHmm ymoOpeHWH B HEKOPHEBYIO IMOIKOPMKY OOBEM
pabodero pactBopa coctasiser 800 n/ra. HekopHeBble MOIKOPMKH
TUIONIOBBIX KYJBTYp MOXKHO COBMENIAaTh ¢ 00pabOTKOI MpOTHB Bpe-
TUTENel 1 OONe3HeN.

16.3. Y1o0peHue siroIHbIX KYJbTYP

3emaaHuKy BO3IEIBIBAIOT B CIIELUAIN3UPOBAHHBIX CEBOOOOPO-
TaxX. Beicokne ypoxau oHa JaeT Ha IUIONOPOAHBIX, XOPOILIO OKYJb-
TypeHHbIX TTouBax. [loatomy mepen mocaakoit BHocaT 70-80 1/ra mo-
JyTIepeTpeBIIero HaBo3a, MeperyHos Wi komrnocTa (tadbmumna 16.3.1).
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Tabmuua 16.3.1 — Yao0penue 3eMIISTHUKA

OcHOBHOE ITogxopmka
oprammae- | N | P,Os | KO [ N [P,0Os] K,0
CKHUe, T/Ta Kr/ra

BozpacrHoi
TIepHOozL

Ilepen mo-

. 70-80 - 100-120/100-120| - - -
caikon

Hosocanka - 30-40 - - - - R

1 rox mio-
JIOHOIIIECHUS

2 rop Iio- ) . - - 40 | 40 50
JOHOIIEHUS

3 rox mio-
JOHOILICHUA

- - - - 40 - -

[Mpumeuanue. [Ipu BHecennn Qocdopa u Kanus B 3amac nepen Mocaakoit
OHH HE€ BHOCATCA B IIEPUO ITJIOJOHOIICHUA.

HOII 3EMIITHUKY HE BHOCAT CBEXHH HaBO3, TaK KaK OH IIJIOXO II€-
peMenMBaercs ¢ MOYBOM, a KOpPEeHb, COMPUKACAsCh C HHUM, IJIOXO
npmkuBaerca. OpraHnyeckne yIOoOpeHUs 3aeNbIBAlOT HE MO3THEee
7-10 mueit mo mocaaku. Ilocamky 3eMJISTHUKH MOXHO TPOBOIUTEH B
TEYEHHE BCEro BEreTaIliOHHOIO Mepro/ia, HO He MOo3JHee KOHIA aB-
rycTa.

®dochopHbIC 1 KAIHIHBIC YI0OPEHHS MOXHO BHECTH B 3arac Ha
3 roma o 100-120 kr/ra BMecTe C OpraHMYECKUMH, HO MOYKHO TIPH-
MEHSTh eXeroaHo B no3ax 40-50 kr/ra a.B.

HoBocaaxy 3emnsankn moakapmimBaroT 30-40 kr/ra a3ora npu
BECEHHEU IOCAJKE B HIOJIE-aBIyCTE, a MPU OCEHHEW — BECHOM Clie-
IYIOIIEro TO/a.

3emMnsHUKY 1-2-TO TOJa TIIIOJOHONICHHUS YAOOPSIOT a30TOM,
thochopom u xanmem, a 3-To roga — TOIBKO a3oToMm. B 1-it u 2-i1 ro-
IIbI TUTOJOHOIIIEHHUS TOJTOBHHA A036I a3oTa (20 Kr/ra) BHOCHTCS Bec-
HOM, npyras — BMecTe ¢ (pocopHO-KaTUiHBIMU yIOOPEHUSMH TIPH-
MeHsierca mocie coopa ypoxas. Ilomkopmka 3emissHUKH 3-TO Tofa
TJIOZOHOIIEHHSI IPOBOJIUTCS TOJIHKO a30TOM PaHO BECHOM.

B nauvane pocra 3emnssauk# 3¢ (eKTHBHA HEKOPHEBAS IMOAKOPM-
Ka pacTBOPOM MOYEBHHEI U MHUKpodseMeHToB (0,2% MoueBMHA H TIO
0,02% nepmanranata xauusi, OOpPHOM KHCIOTHl U MOiMOAaTa aMMo-
Husl). DpQeKkTuBHA U IBYKpaTHAsl HEKOPHEBas MOJAKOPMKA pacTeHUH
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B Hayaje IBeTeHHs W Bo BpeMs pocta 3aBsi3u 0,01-0,02%-upM pac-
TBOPOM CEPHOKHUCIIOrO IUHKA. MHUKPO3JIEMEHTHI MOXHO HCIOJIB30-
BaTh U B XenaTHOH (opme (Ano0, DxonucT u ap.).

Azoonvle KycmapHuKu 4epHoil cCMOPOOUHBL U KPbLICOGHUKA HA
XOpOo1o 3ampaBJICHHBIX IMOYBAX HECKOJBKO JIET HE HYXIAIOTCSA B
(hochOopHBIX U KaTMIHBIX YIOOPEHHSX, B 3TOM Cllydyae MOXHO Orpa-
HUYUTHCSI BHECEHHEM TOJILKO a30THBIX YAOOpEHUI 10 pacmyCcKaHHs
mouek B no3e 60 kr/ra. B nanpHeleM BHECEHUE TOTHOTO yno0pe-
HUs o0s3atenbHO. CpeaHue 11036l YAOOPEHUH Ha ILIOJOHOCSIIUX
ITaHTaluAX CMOPOJUHEBI, KPbDKOBHUKA Y MaJIMHBI IPUBCACHBI B Ta6-
nune 16.3.2.

Tabmuna 16.3.2 — Y 100peHre CMOPOMHBI, KPBIXKOBHUKA U MAJIUHBI

OcHoBHOE [Toaxopmka

v opra-
Bospactioit| P | N | p,og | K0 N | POs | KO
epuo

CKHUe,

T/ra Kr/ra
Hepenmo- 1 455 | . |100-120] 100-120 | - ; ;
caaKkou
o Bcryme-
HUS B IUIOIO- - - - - 60 - -
HOIIICHUC
Sﬁ?ggo ; ] ] ; 6o | 0 | 60%
A 60 90
IICHUA
EESH:;O- ] ; ; ] go | 120% | 90*
" 90 120
IIICHUC

[Ipumeganne. * — HO3BI I YEPHOW CMOPOAUHEI

CmoponnHa Gomee TpeboBaTenbHa K ypoBHIO (hocopHOro mu-
TaHUs, KPbDKOBHHK — KaiuiiHoro. [Ipw HM3KOH 0Oecre4eHHOCTH
no4Bsl (ochopoM U KalnueM CpedHHE N03bl YBEIN4YMBaIOT Ha 25%
IIPY TTOBBIIIEHHON — HAIIOJIOBUHY CHIDKAIOT.

®ocdopHbie U KanMiiHBIE YI0OpPEHHS MOKHO BHOCHTH B 3amac
Ha 2-3 TOJ]a WM KEroJJHO OCEHBIO Iocie cOopa Sroj Mo BCIAIIKY,
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a30THBIE — E©KErofHO BECHOW MoJ KyiabTuBauuio. [Ipu BBICOKOM
ypoXae CMOPOAMHBI M KPbDKOBHUKA a30THBIC yIOOpPEHHS MPHMEH -
10T B 2 CpOKa: paHO BECHOU U B (pasy 3e1eHOi 3aBs3H.

Manuna oyeHnb OT3LIBUNBA Ha BHECEHHE OpPraHn4cCKruX U MHUHE-
panbHBIX ymoOpeHwuit. [lpu xopoliel NpearnocajouHoi 3ampaBKe
MOYBBl YAOOpEeHUsIMU B TiepBble aBa-Tpu ronxa (100 t/ra oprannde-
ckux, 100-120 kr/ra — gocdopa u Kamusi) MAIMHY MOXHO HE yI00-
paTh. Tonbko mpu cnaboM pocTe pacTeHUi B TIEPBBIA M BTOPOH T'ox
BECHOH UX MOJIKapMIIMBAIOT a30ToM B 03¢ 60 kr/ra. B nanpHelmem
B TIEPHOJl MOJHOTO TUIO/OHOmeHus BHocsAT 90 kr/ra azora, 60-90
kr/ra ¢pocdopa u 90-120 kr/ra xamms.

Jlyumuit cpok BHeCEHHs y00peHuH Mol MaJMHY: BECHOM Mmocie
CXOJ]a CHEra — a30THBIE, T0CIe PBIXJICHUS MOYBHI — OPraHUYECKHE
(MynmpunpoBaHue), OceHbI0 — QocdopHbie u KanuitHble. [locnenHue
MO>KHO BHOCUTBH M BECHOM BMECTE C a30THBIMHU.

Bce ATrOAHBIC KYCTAapHUKH, 0COOEHHO MaJInHa, OT3bIBUMBBEI Ha
60p. HemocraTok Gopa B 1moyBe MPUBOIUT K OTMHUPAHHIO MTOYEK BEC-
HOI71, B PE3YJIbTATE YE€ro HE pa3BHUBAIOTCA IJIOJOBBIC BETOYKH U pac-
TEHME He IUIONOHOCUT. JIJIs ycTpaHeHus aeduuuTa 3Toro MUKpO3JIe-
MEHTa MPOBOAST HEKOPHEBYIO MOAKOPMKY KyctapHukoB 0,05-0,15%-
HBIM PacTBOPOM OOPHOM KHCIOTHI B (ha3bl OyTOHM3ALINH U [[BETCHUS,
gyepe3 2 HeAeNd TOoCIe IBETEHU 00paboTKy MOBTOPSIOT. B kauecTBe
OopHOTO ymoOpeHrns MOXKHO HCIONIb30BaTh Ano6 B, Dxommer MoHO
B u ap.

17. TEXHOJIOTUsI XPAHEHUSL, IIOATI'OTOBKH
N BHECEHMA YIOBPEHUU

17.1. TpancnOpTHPOBKA U XpaHEeHHEe MUHEPAIbHBIX
U M3BECTKOBBIX y100peHM i

Tpancnopmupoexka MuHepaIbHbLIX U UIBECHKOBBHIX YOOOPEHU.
Ot 3aBogoB 1o cknanoB PO «PaifarpocepBUC» OCYIIECTBISIOT XKe-
JIE3HOIOPOKHBIM W aBTOMOOMIIBHBIM TPAaHCIOPTOM.

3aTapeHHble YAOOpEHHUS TEPEBO3SAT B KPBITHIX JKEIE3HOIOPOXK-
HBIX BaroHaX, Kak IPaBWJIO, B IMAaKeTaX Ha CTOCYHBIX IMOJJOHAX, yC-
TOWYMBO pa3MEIIEHHBIX B BaroHe. /s makeTHOW TPaHCIIOPTHPOBKU
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U BBITPY3KH yIOOpPEHHH M3 BaroHOB HEOOXOAMMBI IIUPOKHE IBEP-
HBIC TIPOEMBI.

HeszaTtapenHsie TpaHyInpoBaHHbIe YAOOPEHHUs JTydIle BCEro Ie-
PEBO3UTH B CIEHUAIM3UPOBAHHBIX CAMOPa3rpyXKalOMIUXCs BaroHax
WIH B KPBITBIX BaroHax OOINEro 3Hau€HHs C JIBEPHBIMU MIPOEMaMH,
000py/IOBaHHBIMH 3aTPaIUTENbHBIMHU IIUTAMH.

Jnst noctaBku caaboMbUISIIUXCS XUMUYECKUX MEIHOPAaHTOB HC-
MOJB3YIOT BarOHBI-MHHEPAIOBO3bI ¥ YHUBEpPCAIbHBIC KPBITHIE Baro-
HBI C YIJIOTHAIONIMMUCS JIBEPSMH, a IIPH KOHTEHHEPHOH epeBo3Ke —
MOYBAroOHbI M MIATHOPMEI.

[pmsipecss M3BECTKOBBIE MEIMOPAHTHI (JIOJIOMHUTOBAs U W3-
BECTHSIKOBasI MyKa) TEepPEBO3ST B JKEIE3HOIOPOKHBIX M aBTOMOOHIIb-
HBIX IUCTEPHAX-IIEMEHTOBO3aX, a TaKke B CICIHATU3UPOBAHHBIX
camMopas3rpyKaroNInXcs BaroHax.

basucusie pactBopsl XKKY, KAC noctynaior ¢ 3aBoJjoB Ha TpH-
penbcoBbie ckmanbl PO «ArpocepBrcy» KeIe3HOMOPOXKHBIM WITH aB-
TOMOOWJIbHBIM TpaHcnopToM. Croco0 JOCTaBKH 3aBHCHUT OT pac-
cTossHUSA. JKene3HOMOpOXKHbIE MHUCTEPHBI, 000PYAOBAHHBIE HUKHUM
CIIUBOM, Ul JIOCTaBKU yIOOpEHHMH OT 3aBoAa A0 CKJaJa PEeKOMEH-
IyIOT Tipu pacctossHuu cBbime 120 kM. Ilpu mocraBke aBTOMOOHIIB-
HBIM TPaHCIOPTOM JIy4lll€ MCIIOIb30BaTh aBTOMOOMIIbHbIE IIOIYNPU-
Lenbl ¢ ABYMS-TPEMS IJIACTUKOBBIMM E€MKOCTSIMM (MSTKUE KOHTEH-
Hepsl «bur-0sr») BMecTUMOCThIO 10 3200 II.

Pasrpysky BaroHOB IpOBOIST IO CXEME «BarOH-CKJIaay» WU «Ba-
roH-aBTOMOOMWIBY». Ilpn 3TOM HCHONB3YIOT NPHEMHOE YCTPOMCTBO
CKJIaJa, a MpU €ro OTCYTCTBUU — MOAKATOUHBIA TpaHcnopT. Heno-
IIyCTMMa BBITPY3Ka yHOOpEHWH Ha OTKPBITHIE IIOLIANKU (Kpome
yIoOpEeHHi, 3aTapEeHHBIX B MOJIMITHIICHOBBIC MEIIKH MM KOHTEHH e-
pel). Ilocne BBIrpy3KM BaroHOB M APYTMX TPAHCIOPTHBIX CPENCTB
HYXXHO TLIATEIbHO UX BBIYMCTUTD.

[Ipu nepeBo3ke ynoOpeHU aBTOTPAHCIIOPTOM HEOOXOIMMO HC-
M0JIb30BaTh CIICLHAIM3UPOBAHHBIE aBTOMOOUIIM C 3aKPBITBIM KY30-
BOM, a TIpH MepeBo3Ke (0COOEHHO He3aTapeHHBIX YIOOpeHwHit) 00bIU-
HBIMH aBTOMOOMJISIMH Ky30Ba OOOpYAYIOT BEPXHHUMH HEIPOMOKae-
MBIMHU YKpbITUsIMH. [lociie pasrpy3ku ynoOpeHuid Ky30Ba aBTOMOOU-
Jield HeoOXOANMO TIIATENIBHO BEIYUCTUTD.

Tunwt cknaooe ona xpanenue munepanrbHovix yooopenuii. He-
00XOOMMOCTb CKIAAMPOBaHMs YAOOpEeHUI 00yCIIOBIEHa 3HAYNTENb-
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HeiMU (10-15%) mx moTepsMu Ha OTKPHITHIX IUIOMIAAKAX, CE30HHO-
CTBIO IPUMEHEHHS ¥ HEpaBHOMEPHBIM MOCTYIUIEHHEM B T€UEHHE T'O-
na. Tumel U pa3mepsl CKIIAZA0B ONPEACTIAIOT C YYeTOM TOI0BOi 000-
pavruBaeMoCTH yA0OpeHUH.

MunepanbHble yIOOpeHHsI XpaHAT B CIENUAIBHBIX THIIOBBIX
cxnagax. OHU MOTYT OBITH:

— npupenbcoBbiME (PO «ArpocepBucy);

— TIyOMHHBIMH (XO3SICTBA).

[Ipu ux oTCyTCTBHM yHOOpEHHS XpaHAT B IMPUCHOCOOJIEHHBIX
MOMEIIEHHUSX W Ha CIIENNATBHO MTOJrOTOBIICHHBIX TUIOMIAIKAX.

[IpupenbcoBbie CKIaabl CIy)KaT B OCHOBHOM I€peBajlOYHBIMU
MyHKTaMH W TIPEACTABISIFOT COOOM KpYIHBIE MEXaHH3MPOBAHHEIC
MPEANPHUITHS ISl TpUeMa YIOOpeHNH U3 JKeNe3HOJOPOKHBIX Baro-
HOB, KPaTKOBPEMEHHOT'O XPaHEHWUsI U OTITYCKa WX XO3SHCTBaM.

BMecTUMOCTh TIPUPENTECOBBIX CKIIAJIOB PACCYHTHIBACTCS HCXOJS
W3 KOJNWYECTBA OOCIY)KUBAEMBIX XO3SHUCTB, WX YJAJIEHHOCTH OT
CKJIa/ia ¥ TOAOBOM MOTPeOHOCTH B YIOOPEHHSX, a TAaK)Ke MIHHMMAJIb-
HBIX 3aTpaT Ha CTPOMTENBCTBO. 3IaHUS CTPOST U3 KHPIIHYA, )KeIe30-
OETOHHBIX KOHCTPYKLHMH U IPpyrux Marepuanos. PacronaratoT ux Ha
paccrossan He Ommke 200 M OT JKHIIBIX, OOIIECTBEHHBIX U TPOH3-
BOJICTBEHHBIX 3JJaHHM.

B nocnenHue roapl BMECTO OTIENBHBIX CKJIAZOB Yallle CTPOATCS
KpYyIHbIE 0a3bl XUMHUYECKOH MPOLYKIMH, BKIIOYAIOIIUE EIblil KOM-
ILJIEKC COOPYKEHUI:

* HECKOJIBKO CKJIaJ0B CyXHX yIOOpEHH];

* CKJIQJ WM €MKOCTH >KUIKUX YAOOpeHuil;

= cKian (CHJIIOCHOTO THITA) TBUIEBHIHBIX M3BECTKOBBIX yI00pe-

HUH;

* aBTOMOOMJIbHBIE BECHI;

* OBITOBBIC U CAHUTAPHBIC TOMEILICHHUS;

* Ipyrue MmoMerieHusl.

B 3aBucHMOCTH OT THIIOBOTO NPOEKTa MPUPETHCOBBIC CKIIAIBI
MOryT OBITH BMecTUMOCTEIO 0T 5000 10 15000 T.

Pa3mep cknazma x03s4HCTBa 3aBUCUT OT IEPCIIEKTHBHON MOTpeO-
HOCTH B MUHEPAIBHBIX YAOOpeHusX u ko3 dumnmuenTa ux odopayn-
BaeMOCTH. THUIIOBBIE MPOEKTHI PELICHUS CKIAACKUX KOMIUIEKCOB IS
XO35HCTBEHHBIX YHKTOB XMMH3ALUHU NIPEIYCMATPUBAIOT CKJIAIBI JUIS
enuHOBpeMeHHoro xpanenus 1200-3200 T.
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B ckmanackue KOMIUIEKCHI BXOJAT:

* CKJIaJ TBEPABIX YAOOpeHUi;

* CKJIaJ aMMHAYHOU CEITUTPHL;

* CKJIaJ IECTUIIH/IOB;

= OJIOK IpueMa M MOrpy3KH yAOOpEeHUH;

= BecoBas;

* OBITOBBIC IOMEIICHHS,;

= pesepByap st Bogsl (100 ).

Bce ckmanpl MUHEpallbHBIX YAOOPEHUH JOIDKHBI OTBEYATh Clie-
JYIOIIUM TPeOOBaHUUSM:

— TOJIHASL M30JIALUS YI0OpeHHi OoT aTMOC()EPHBIX OCaJKOB, Ta-
JIBIX U TPYHTOBBIX BOJI;

— Toajep)KaHue MUKPOKIMMATA, UCKIIOYAIOIIEr0 CKBO3HIKH H
MPHUTOK BIIAKHOTO BO3/TyXa;

— MeXaHHW3alHg TOTPY30YHO-pas3rpy30YHBIX padoT (LEeHTpab-
HBIH ITpOe3 ] IINUPHUHON 3 M JUISI MAIIIMHEI);

— OeroHHBIe WK ac(anbTOBbIE MOJBI.

Xpanenue munepanvuslx yooopenuii na oazax PO «Azpocep-
eucy. lloctynuBmme B ajgpec «ArpocepBUC» YAOOPEHUS IIOJDKHBI
OBbITH ONpPHUXOAOBaHBI B JIeHb HpuObITUA. [Iprem HaumHaercs c oc-
MOTpa eJIe3HOMOPOKHBIX BaroHOB, IUIOMO ormpasurens. Ilpu oc-
MOTpE AOJDKEH MPUCYTCTBOBAaTh IIPEICTABUTENb TPAHCIOPTHOM Op-
rauzaiuy. llpogykiust mpuxomyercss MO JOKyMEHTaM 3aBOja-
M3TOTOBUTENS MM COCTaBIIseTCs akT mpueMkd. [Ipu moctyruieHnn
HeoOpOoKaueCTBEHHON MPOAYKIMH, HEIOCTaue WK IPYTrUX Hapylle-
HUSX COCTaBIISIETCs aKkT-pexinaManus. s aToro u3 maptum ynoodpe-
HHUHA OTOMPAIOTCS apOUTpakHBIC TTPOOBI. AHAIHM3 apOUTPaKHBIX TIPOO
BemonHAtoT OIIMCX. Ha ocHOBaHWUM 3akimroueHws] 0 HeqoOpoKade-
CTBEHHOCTH HPOLYKLHUHU COCTABIISIOT aKT-peknaManuio. I[locraBmuk
00s13aH paccMoTpeTh mpereH3uio B 10-aHeBHEIN cpok. Ecim B Teue-
Hue 10 nHeld monmydatenbs HE IMONYYUT OTBETa WM 3aBOJI-
W3TOTOBUTENb OTKAXKETCS yIOBJIECTBOPUTH MPETEH3UIO, TO OH 00s3aH
obpartuthcs B ['ocapburpax.

MunepanbHble 1 U3BECTKOBBIE YIOOPEHUS BBITPYKAIOT U3 Baro-
HOB B COOTBETCTBYIOLIME MPUPEIbCOBBIE CKIaapl. llpu oTcyrcTBuM
CKJIAJICKUX IIOMELICHUH HEeNbICBUIHbIE HM3BECTKOBBIC YAOOpEHUs
BPEMEHHO CKJIaIUpPYyIOTCs B OypThl Ha OCTOHMPOBAaHHBIX IUIOMIAKAX
0] HABECOM.
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Y nobpenus, mocrynaromme B tape (KpoMe aMMHAYHON CEIUT-
pBI), JOJKHBI YKIIAJBIBATHCS HA TUIOCKHE WM CTOSIYUE IOJJIOHBI B
TpH sipyca U XPaHUTHCS B CHCIUATBHBIX CKIIagaxX. B ckianax kaxnmo-
MY By YIOOpPEHHI OTBOJUTCS CBOE MECTO.

AMMHaudHas CeTUTpa OTHEOIACHA, IOATOMY €€ XPaHST B OTIEIb-
HBIX CKJIaJIaX WM B U30JIMPOBAHHBIX CEKIUAX. XPAHAT €€ Ha CTOTUUX
noanoHax (B aHTUKOPPO3UOHHOM HCIIOTHEHUH) B JBa sipyca. Paspe-
[IaeTCsl BPEMEHHOE CKJIAJIMPOBAaHUE aMMHAYHON CEIUTPHl HA IUIO-
CKHUX TIO/JIOHAX BbICOTOM 2 M. PaccTtositHue ot mrabens 10 crensl — 1
M, MSKIY IITA0SIAMU — JI0 3 M.

JIJis BBITPY3KU 3aTapeHHBIX MUHEPAIbHBIX yI0OPEHUH, YI0KEH-
HBIX B TIOJIZIOHBI, UCTIONB3YIOT aKKyMYyJsTOpHEIE orpy3unku JI1BII-
1 u aBTomorpy3unk Mapku 4022. M0XHO MCIIOIB30BATH JICHTOUHEIS
TPaHCIIOPTEPHI.

He3arapeHHbie yao0peHus XpaHsATCs HaBaJIOM cjioeM He Ootee 4
M (rpaHynupoBaHHbIN cynepdocdar — g0 5 M). Kaxknwiid Bug yno0-
peHUs XpaHUTCS B OTBEIACHHOM I HETO OTCEKE C YKa3aHHUEM Ha
TaOJIMUKe BUJA U KayecTBa Tyka. [l BRI'PY3KH U MOTPY3KH He3aTa-
PEHHBIX YIOOpEHUI HCIIOIB3YIOT IeHTOYHbIe KoHBelepsl MBC-3M u
Ap.

[IbeBuAHBIE N3BECTKOBBIE YIOOPEHHS U3 IIUCTEPH-IIEMEHTOBO-
30B M BaroHOB THMa «XOMNMEpP» BBITPYXKAIOTCS B TNPHUPETHCOBBIC
CKJIaJIbl CHJIOCHOTO THIIA, BKIIOYAIOIIAE CUJIOCHBIE JKelle300€TOHHbIE
WJTM METaJUIndeckne eMKOCTH BMecTHMOCThio 250-500 T mim cpasy B
aBTOITUCTEPHBI-MIUHEPaioBo3bl (APVYII-8) mHeBMaTWueckuMu pas-
rpy3unkamu C-577 u Ipyrux Mapok.

Kunxne ynobpenns (KAC, X)KKY) moctymarT B CKIIagbl B JKe-
JIE3HOIOPOXKHBIX MHCTEPHAX, O0OPYIOBAHHBIX HIKHHUM CIIMBOM, U
pasrpykarTcs depe3 CIMBHBIE CTOSKU C IMOMOIIBI0 IEHTPOOEKHBIX
HacocoB. XPaHATCS KUIKAE YAOOPEHUS B TOPH3OHTAIBHBIX U BEPTH-
KaJIbHBIX pe3epByapax BMectuMocTbio 50, 100, 300 M,

Xpanenue munepaibHulX y0oOpenuil 6 xossaiicmee Y noopeHus
U IPYTYIO XUMUYECKYIO TTPOAYKIIHUIO XO3SHUCTBA MOTYT TONy4aTh He-
MTOCPEICTBEHHO OT XUMUYECKHUX 3aBOZOB WM O cKianoB PO «Arpo-
cepBHCY». B xo3siicTBa ynoOpeHHs MEepEeBO3ATCS CIEUATbHBIMI Ma-
MWHAMA KOHTEHHEPHOTO THIA WM OOBIYHBIM aBTOTPAHCIIOPTOM,
000pYy/IOBaHHBIM BEPXHHM HEIMPOMOKAEMBIM YKPBITHEM. Y CIIOBHS
MOCTaBKH YI0OpEHH YKa3bIBAHOTCS B JIOIOBOPE, KOTOPHIN XO3SHUCTBO
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3aKIII0YaeT C MOCTAaBIIMKOM. IIpu mocTaBke HEKaueCTBEHHBIX yn00-
PEHUH X03sHCTBO UMEET MPABO MPEIbIBUTH IPETEH3UH MMOCTABIINKY.
VYcnoBus npenbsBieHUS TMPETEH3UH XO03MHCTBAa K MOCTABIIUKY aHa-
JIOTUYHBI NEpBOMY ciydaro (3aBox-usroroButenb — PO «Arpocep-
BHC»).

[lpuemky ynoOpeHHWH B XO3MHCTBE BBIMOJHSET KIIAJ0BIIUK
CKJIaJla MUHEPAJIbHBIX yI0OpEHUUH, KOTOPBI HECeT 3a HUX MaTepu-
ANBbHYIO0 OTBETCTBEHHOCTb.

MunepanbHble yI00peHHsS B XO3SHCTBaX XpaHSATCS B THUITOBBIX
cxinagax BMectumocthio 1000-3000 T win B pUCIIOCOOIEHHBIX TMO-
MereHusX. Kax el Busi yaoOpeHuii TOMenaiT B OTIACIbHBIE OTCe-
K{, KOTOPOMY TIPUCBAMBAETCs IOCTOSHHBIN HOMEP.

[Ipu xpaHeHHH MUHEPAILHBIX YIOOpPEHUH B CKIajaXx HEOOXOau-
MO COOJTIOIaTh CIIEYONIHE IPaBUJIa:

— ynoOpeHns B Tape JOKHBI aKKYypaTHO YKIIaJ(bIBATHCS B IITa-
6ens u3 12-15 spycos;

— He3aTapeHHbIC yIO0OpEHHs XPaHAT HABAJIIOM BBICOTOW CIIOSI HE
ooinee 2,5-3 M, a rpaHy/IMPOBaHHBIN cyniepdocdar — 10 5 M;

— Ka)KIbIi BUJ yIOOpEHNUS T0XIKEH XPAHUTHCS OTAEIBHO;

— Ha KaKAbI BUA yHOOpEHUs yCTaHABIMBAETCsl STUKETKA C yKa-
3aHMEM BHUJA yIOOpPEHUS, COAEPKAHUS ACHCTBYIOIIEro BEIIECTBA U
Macchl IapTUY;

— BOKPYT CKJIaJICKOT0 MOMEIIEHHs AETar0T U PEryJsipHO OYMIIa-
0T CTOYHbIE KAHABBI;

— B CyXYIO IOTOy CKJIajabl yAOOpPEHUH MPOBETPHUBAIOT, & B Chl-
PYIO — 3aKpBIBAIOT M OTKPBIBAIOT TOJIBKO AJIsI OTIIYCKa WMJIM IpHEMa
ymoOpeHwit;

— B CKJIaJJaX MMHEPAIbHBIX YIOOpEHHH 3alperiaercs XpaHUThb
Ipyrue MaTepuasbl;

— 3alpellaercs XpaHuTh aMMHAYHYIO CEIUTPY B OAHOM IIOMe-
LIEHUH C JIETKOBOCIIJIAMEHSIOIUMUCS MaTepuajaMu; CKJIAIbl aMMHU-
AQ4HOW CENMUTPHI IODKHBI UMETh HAa BOPOTaxX HAaAIHMCH «AMMHAavHas
CEeNMTpa, OTHEONACHO»; pa3MeEIlEeHHE CKIaJa aMMHUAuyHOH CEeUTPHI
corjacyercsi ¢ OpraHaMy roCyIapCTBEHHOTO M IIOXKapHOI0 HAAa30pa;
BOm3mu ot mect xpanenns NH4NOj 3anpemiaercs monp3oBaTbcst 0T-
KPBITHIM OTHEM;

— TEPPUTOPHS CKJIaJa IO0JKHA OBITH OTOPOXKEHA.
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[Ipu oTcyTcTBUM CKIIAAOB yIOOpEHUS CKIaAUpPYIOTCS Ha MOArO0-
TOBUTEIBHBIX OTKPBITHIX IUTOmMAaAKax. llmomaaxku ycrpauBaroT Ha
BBICOKOM MECT€, MOKpBIBatoTcsi OeToHOM miu acdanasroM. Ha mecro,
NpeaHa3HaYeHHOe I OypTa yIoOpeHUM, HACHIMAIOT «ITOIYIIKY» HX
CyXxod TOP(OKPOIIKH, COJOMBI M TOKPHIBAIOT €€ MOJIMITUICHOBOMN
IJIEHKON WM JIPYyTMMH H30JIMPYIOUINM MaTepuasoM. MuHepanbHble
ya00peHHs HaCBIMAOT OypTaMH BBICOTOH 1,5-2 M, YKpBIBAIOT IJIEH-
KO W TPHUCHINAIOT 3eMjed, ToppoM WM omuiakamH. Ha kakiblit
OypT npuKperuisiercs aTukeTka. [IpuBo3, OypToBKa U YKpBITHE YA00-
pEHUI JTOKHBI IPOBOJIUTHCS B TEUEHUE OJHOrO JHA. BOKpyr mio-
HIaJIKK JIEJIAI0T CTOUHbIE KAaHABKH.

Emxoctu st KAC momxHBI yCTaHABIMBATHCS HA MMPOYHBIEC OIO-
PBI, HCKITIOYaloNne JIeOopMaInio pe3epByapoB, WU YKIaJbIBAIOTCS
Ha MecyaHyo MoAynKy. B mocneqHem cirydae HUKHIOIO 9acTh EMKO-
CTH TOKpPBIBAIOT OuTyMOM. Ilorpy3odHo-pasrpy3odHble Omneparuu
JOJDKHBI OCYIIECTBIIATHCS 0€3 TOTeph W 3arpsi3HEHHs] MHHEPATbHBIX
ynobpenuit. CaHUTapHOE COCTOSHHE CKJIAJCKHX IMOMEHICHUH TpU
BBITIOJTHEHUH TIOTPY309HO-PA3TPY30UHBIX OMEpanuid He TOKHO Ipe-
BBIIIATH JOIYCTHUMBIE HOPMBI 110 3aIIBUICHHOCTH U 3ara30BaHHOCTH.

Heo6xoauMo oCymiecTBIATh, TOYHBIN ydeT TMOCTYIUICHUS W pac-
XozoBaHMs ynoOpeHuil. MuHepanbHble yI10OpEHHUs CO CKIaJl0B MIIH
IJIOMIAIOK OTITYCKAIOTCS TONBKO IO HAKIIAJHBIM.

Iloozomoexa yoobpenuii k enecenuto. 1100roToBKy MHUHEpab-
HBIX yHOOpeHuil K BHECEHHUIO, pPacTapUBaHUE M HM3MEIbUCHUE CIIO-
KUBIIMXCS TYKOB, CMEIIMBAaHHE IPOBOAAT HEMOCPEACTBEHHO Ha
CKJIaJie C HCIIONIb30BaHUEM CIENMANIbHBIX MAIINH, a IPH UX OTCYTCT-
BHU U IIPY BBIIOJIHEHUH 3TUX paboT BPYUHYIO — 00s3aTENBHO Ha ac-
(danpTHOM WM OeroHHOW IMomaake. [loaroToBKka MUHEpATHHBIX
yIOoOpeHN K BHECEHHIO COCTOMT W3 PAaCTapUBaHUS, U3MEIbYCHUS
CIIeKABIIMXCS yAOOPEHUH, UX MPOCEHBAHUS M MPUTOTOBJICHUS CMe-
cu. PacrapuBaHue MEIIKOB ¢ YIOOPEHHUSAMHU U U3MENbYCHUE CIIEXKAB-
IIMXCS YAOOpeHMH TNpOBONAT C MOMOIIBI  pacTapuBaTess-
mmenpuntenss AUP-20. [IpousBogurensHocTh arperata — 20-30 1/4.

1t mpUroTOBJIEHHS CMECH yI0OpEHH HCIIOIb3YIOT Pa3IndHbIe
MAaIInHbI (TyKOCMecHTenbHble ycTanoBku CMY-30, YTM-30 u ap.).
OTH YCTaHOBKH NPOU3BOAMTENBHOCTBIO 30 T/4 mpenHa3HA4YeHbl IS
MPUTOTOBJIEHUS ABYX- M TPEXKOMIIOHEHTHBIX CMECEH MHHEPAIBHBIX
yIoOpeHuH.
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BonpmmHCTBO yioOpeHuii MOKHO CMEUIMBATh TOJIBKO MEpes ca-
MBIM BHECeHUEM yaoOpeHuil. XopommMu (HGU3NIECKUMH CBOMCTBAMH
0051a1al0T CMECH U3 TPaHyJIMPOBAHHBIX YAOOPEHUH, HMEIoLIHe Oau-
HaKOBBI pa3mep rpaHyd U ycraHoBieHHYI0 'OCTom BiIaXHOCTb.
CMmemuBaHue JOKHO NMPOBOAUTHCA 10 COOTBETCTBYIOIIUM IPaBHU-
JaM, KOTOpble TpuBeneHbl Ha pucyHke 17.1. bonpmuHCTBO (hopm
ya00pEHHH MOKHO CMEITUBATh JIUIIb TONBKO MIepe HEMOCPEACTBEH-
HBIM WX BHeceHHeM. Hampumep, npu 3a01aroBpeMeHHOM CMEIIUBa-
HUU aMMHA4YHOU CEJHUTpPBI ¢ cyrnepdocdaroM momydaercss MaKymias
CMecCh, HeYI0OHas JUIs pacceBa, a P XpaHEHWH OHA K TOMY JKe 3a-
TBEp/IEBaET.

Hnst ynydnienust pu3nyueckux CBOWCTB cMecH Haubosee mpuMe-
HSEMBIX yIOOpEHHMI — aMMHAuYHOU CEIMHMTPHI, cynepdochara u XJio-
PHUCTOro Kajusi — HEOOX0IUMO J100aBJIATh A0JIOMHUTOBYIO MYKY (10-
15% ot maccel cMecH), KOTOpas CHU3UT THTPOCKOIMUYHOCTH CMECH.
[Ipu 3TOM coxpaHsieTcss XOpoIIasi pacCeMBAaEMOCTh CMECH JaxKe MpPHU
XpaHeHUHW B TedeHune 4-5 mecseB. /g mpuUTrOTOBIEHHS TYKOBBIX
cMecell ¢ XOpomMMHU (PU3NIECKMMU CBOWCTBAMHU B TIEPBYIO OYepellh
HCTIONB3YIOT MOYEBUHY, JBOMHON WM aMMOHHU3UPOBAHHBIN cymep-
dhocdat, ammodoc, KPYIMTHOKPHUCTATUTMIECKANA XITOPUCTHIA KaJTHA.

17.2. TexHoJiorun BHECEHUs y100peH it

B 3aBHcHMOCTH OT paccTOSHUS MEPEBO30K YAOOPEHUH, HATHYHS
Mall¥H, 103 yOoOpeH!, Oprann3annuy paboT 1Mo MOrOTOBKE, TPaHC-
MOPTUPOBKE UM BHECEHUIO TYKOB IPUMEHSIOT TPH OCHOBHBIE TEXHO-
JIOTMYECKHE CXEMbI IPUMEHEHUS YA0OpEeHUIL:

1.llpsmomounyio: ckaax — NOrpy3Ka — MAIIMHA AJ1 BHECEHUs

ya00peHunid — moJie;
2.1lepecpy3ounylo’ ckjiaj — MOTpy3Ka — TPAHCIIOPTHbIE Cpe-
CTBa — [IEperpy3ka — MALIMHA /15l BHECEHUSs y100peHMmii;

3.1lepesanounyo. ckiiaa — Morpy3Ka — TPAHCIIOPTHbIE CpelCcT-
Ba — Pa3rpy3ka — BpeMeHHbIe MJIOIAIKH Ha 0J1e — IOrpy3Ka
— MaLMHA JJ15l BHECEeHHsl Y100peHM .

H3zeecmkosbie yoodpenusn. Ilo puznvecknM CBONCTBAM HX YC-
JIOBHO PA3JeNsIOT Ha:

— NBUICBHHBIC (JOJIOMHUTOBAs MyKa, IIEMEHTHAs MbUIb, CIaHLIe-
Bas 30I1a);
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— HembUIsIIHecs: (M3BECTHAKOBAs MyKa, JOJIOMUTOBAasI MyKa, Jie-
(ekar).

[IemeBuaHbIE YOOOpEHNS IPUMEHSIOT 110 MPSIMOTOYHOM | Tiep e-
Ipy30YHON TEXHOJIOIMUYECKUX cxemax. st TpaHCIOpPTHPOBKH U BHE-
CEHUS 3TUX U3BECTKOBBIX YIOOpEHUH HCnonb3ytoT MammHbel APYTI-8
u PYII-8, 10, 14 (COOTBETCTBEHHO HA aBTOMOOHMJILHOW M TPAKTOPHOMH
TATax).

st BHECEHUS TOIOMHUTOBOW MYKH MOKET OBITh MCIIOIb30BaHA
MalliHa A1 BHeceHHs: xummenuopantoB MIIIX-9 oredecTBeHHOr0O
Mpou3BojicTBa (Ha aBTOMOOWIILHOW Tsre). OHA COCTOMT M3 Ky30Ba
JUI XUMMETHOPAHTOB, PACIPENENSIOMUX MPaBOH M JIEBOW IIHEKO-
BBIX IITAHT, JO3WPYIOIIEr0 MEXaHU3Ma, MUTAIOUINX TPAHCIOPTEPOB.
B nocnennue roapl co3mana MalrHa XuMu3anun camoxogaas MXC-
10, mpenHa3HaueHHAs! I BHECEHHs] KaK M3BECTKOBBIX MAaTEpHajioB,
TaK ¥ MUHEPAIbHBIX yI00OpPEHUH.

IIpsmomounyto TEXHOIOTUYECKYIO CXEMY LIeIecoo0pa3Ho IMpH-
MEHSTh, KOT/Ia PACCTOSTHUE OT MPHUPETHCOBOTO CKIIaa MM 3aBOAA JI0
nonst — 20-30 kM. MenropaHTBl 3arpyKarT ITHEBMATHYECKH W3
CKJIa/IOB OAIICHHOTO THIA B IIHCTEPHBI, KOTOPBIE JOCTABIIOT UX Ha
[I0JI€ U PACHPEAENAIOT MO ero nopepxHoctd. OCHOBHBIMU arperara-
MU 110 TPAHCHOPTUPOBKE U BHECEHUIO JOJTOMUTOBON MYKH SIBJIIIOTCS:
T-151K + PVYII-8, T-151K + PVYII-10. Baecenne n3BeCTKOBBIX yH00-
PEeHUH 10 IPAMOTOYHOM TEXHOJIOTUH YKa3aHHBIMHU arperaTaMu SHep-
TeTHYEeCKH 00OCHOBAHO HA PACCTOSHHSIX 5-6 KM. TpaHCIIOPTHpPOBATH
1 BHOCHUTbH M3BECTKOBbIC YAOOpEHUS Ha OOJIBIINE PACCTOSHUS MOXKHO
aBToMOOMIbHBIMU arperatramu APYII-8 + 3MJI-130-B1, oxnako
MEHbIIasi IPOXOAUMOCTb arperara Io I0JI0, OCOOEHHO IO CBEXe-
BCIIaXaHHOMY, OTPAaHUYMBAET BO3MOXHOCTHU €ro UCHonb30BaHus. Ero
MOXXHO HCIIOJIb30BaTh MPU U3BECTKOBAHUM IO CTEPHE, MHOTOJIETHUM
TpaBaM JI0 NEpemamiKy.

[lo nepespyzounoii Hambomee pacHpoCTpaHEHHOH TEXHOIOTHH
JOJIOMUTOBAs MyKa IMHEBMAaTHYECKUM HAcOCOM M3 OallleHHBIX CKJa-
noB nozpaercs B nuctepasl APYII-8 (MTII-10), Tpancioptupyemsbie
31JI-130-B1 mo mons, rae u3Becth nepekaunBaercs B PYII-8 (PYII-
10), arperatupyemsie TpakTopom T-151K.

[IpsiMoTouHast 1 neperpy30uHasi TEXHOJIOTHYECKHE CXeMBbl pabo-
Thl MAalIMH 3KOHOMHYECKM HauOojee BBITOAHBI M 00ECIeYHBAIOT
MTOJIHYIO MEXAHHU3ALHIO ITPOLIECCOB.
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Henbusimume u3BectkoBbie yaoOpeHus (gedekar, CbIpOMOIOTHIN
JOJIOMHT, KapOOHATHBIM camporielib) BHOCAT MO TPEM TEXHOIIOT'HYe-
CKHUM CXeMaM: NPAMOTOYHOM, IIEPErpy30uHON U NepeBanoyHon. s
MOTPY3KH M3BECTH B OyHKEpa HCIOIB3YIOTCS MOrpy34uku tuma [19-
O-1A, IIDA-1,0 u ap.

Ilpamomounasa TEXHONOTHS C HCIOIb30BAHUEM TPAKTOPHBIX
pasopaceiBareneii MBY-5A, MBVY-8 skonomuuecku 3¢ ¢eKTHBHA
MIpH pajuyce nepeBo3ok 3-5 kM, aBToMoOmIbHEIX KCA-3 — o 12-15
kM. Ilupokoe pacnpocTpaHeHre B MOCIEAHUE TOMbI MOJIYYUa Mpsi-
MOTOYHAasA TEXHOJOI'UA BHECCHHUSA N3BECTKOBBIX Yﬂ06peHHﬁ C UCITIOJIb-
30BaHUEM BBICOKOHpOI/I?,BOI[I/ITeJII)HOﬁ MallluHbI HeHTpOGe)i(HOFO TH-
na MXA-7 Ha aBToMOOWIbHOU Tre Ypan-5557. [lpu ucnoib3oBa-
HHUMU OTOro arperata Ha TPaHCIIOPTUPOBKY WM BHECCHUE U3BECTHU II0
MPSIMOTOYHON TEXHOJIOTHH PAJUYC MEPEBO3KH MOXKET OBITh YBENH-
geH 10 20-25 kM.

IIpu nepesanounoti TEXHOMOTMM MEIHOPAHTHI 3arpyXkaroT Ha
CKJIa/ie TIOTPy3YrKaMi B aBTOMOOMIIM-CaMOCBAJIbI, KOTOPBIE JOCTaB-
JSIIOT UX B TI0JI€ Ha CIICIMANbHO MOATOTOBICHHYIO OYpTOBYIO TUIO-
LIaJKy, PaclojiOXKEHHYI0 Ha Kparo nois. M3 OypToB MenmopaHTh
3arpyxaroT IMOrpy3ddMKaMud B arperatbl st BHecenus (MT3-80 +
MBY-5A, T-151K + MBY-8, MT3-80 + 1PMI'-4 u np.), KOoTOpbie
paboTaroT TOJIBKO Ha 3TOM Ipouecce. HepocraTok TeXHOIOIUU — HO-
TEpU U3BECTU B PE3YyJIbTATE TPAHCIIOPTUPOBKH, XPAaHEHUS, IOIPY3KH
U Pasrpy3KH.

[To meperpy304HOii cxeMe N3BECTKOBBIE Y0OPEHUS JOCTABISIOT
B moyie aBToMoOmisiMu-camocBasamMu CA3-3502, meperpyxaror B
Ky30BHBIE pa30pachIBaTelM M BHOCST B IOYBY. DTa TEXHOJOTHS HE
HaXOIUT IIMPOKOTO MPUMEHEHHS U3-3a HEOCTaTKa ITOrPy3UHKOB.

PeanprO B ycnmoBusix bemapycm Oomnblmas 9acTh IUTOIMIAIEH
JOJDKHA HM3BECTKOBATHECS 110 Nepezpy304HOll TEXHOIOTUHU MbUICBHI-
HOH JOJTOMUTOBOU MYKOM, a IPU UCIIOJIb30BAHUU JPYTUX MEIUOpPAH-
TOB HamOoiee SKOHOMHYECKHM OOOCHOBAaHHOUM OyHeT nepesanoyHas
TexHonorus. lIpsAMOTOYHBIE TEXHONOTHMH NPHUEMIIEMBI TOJBKO IS
nojed Ha HeOOJNBIIOM YJaJleHHH OT CKJIaJ0B HM3BECTKOBBIX MEIHO-
PaHTOB.

Teepovie mumnepanvuvie yoodpenus. B 3aBUCUMOCTH OT pac-
CTOSIHMSI TIEPEBO30K YAOOPEHUH, HAIMYUS MAIlMH, J103 yI0O0pEHHI,
opraHu3anuy padoT MO MOATOTOBKE, MOrPy3Ke, TPAHCIIOPTUPOBKE U
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BHECCHUIO yOOpEHHI MCMOIB3YIOT BCE TPU TEXHOJOTHYECKHE CX e-
MBI: IPSIMOTOYHYIO, TIEPEBATOYHYI0, TIEPETPY30UHYIO.

[Ipu npsamomounoli cxeme MalMHBL JJis BHECEHUS YJIOOpeHHH
TPaHCIOPTUPYIOT M pa3dpaceBaroT ynoOpeHus. OHa s¢dexTuBHA
npH HEOONBIION yAaJeHHOCTH MOJNEeH OT CKIajaa, a TakkKe MPH HC-
MOJIb30BAHUH aBTOMOOMIILHBIX pa3OpachiBaTeeH.

[eperpy3ouHas u mepeBasoyHasi CXeMbl IPEATNOIAraeT UCIONb-
30BaHME JJISl TIEPEBO3KH TPAHCIOPTHBIX CPENCTB, a Ul BHECEHHUS —
CTEeMAIM3UPOBAHHBIX MAIlIUH JJIsl BHeceHHst ynoOpeHwid. [lepesa-
JIOYHasi TEXHOJIOTHS K TOMY ke TpeOyeT MecT repeBayiku (000pymo-
BaHHbBIE IJIOIMAKH WX BPEMEHHBIE TUIONIA/IKK Ha ToJIe).

[pu nepezpy3zounoii TEXHOIOTUM 3arpyKeHHbIE Ha CKIaje ya00-
PEHUS JIOCTABJIAIOTCS Ha TI0JIe TPAHCHOPTHBIMU CPEICTBaMHU (ABTO-
caMocBallaMH, TPAaKTOPHBIMU TPHIIETIAMH, aBTOIOTPY3UYMKAMHU H
T.J.), 3aT€M HX TEPErpy’XkaroT B MallHHBI JUIs BHeceHHs (pa30Opachl-
BaTeNH, KOMOMHUPOBAHHBIE CESIKU U T.11.).

[lpu nepesanounou TeXHONOTUW YHOOPEHUS 3arpykaloT B
TPaHCIIOPTHBIE CPEJICTBA, MEPEBO3SIT K MECTaM BHECEHHUs, TaM BHI-
TPYy)Kal0T Ha BpPEMEHHBIE IUIOMIAAKH, a 3aTeM C IOMOIIBI0 TpPaHC-
MOPTHBIX U APYTHUX TOTPY3UYMKOB WM BPYYHYIO 3arpy’KaioT B HC-
TIOJTb3YEMBIE JIJISI BHECEHUS arperarsbl.

Jia BHEceHus1 ynoOpeHuii NCTIONB3YIOT MPUIIETHBIE U HAaBECHBIC
TPaKTOPHBIE IEHTPOOCSIKHBIC pa30pachIBaTEIN, aBTOMOOMIBHBIC pa3-
OpaceIBaTeny, TYKOBbEIE CEsIKH. BbIOOp KOMILIEKCca MAaIIWH Ompee-
JISeTcs MPHEMOM M CHOCOOOM BHECEHHUS TBEPABIX MHHEPATbHBIX
yIoOpeHwit.

OcHoBHOE (pa30pocHOE) BHECEHHE TBEPIBIX MHHEPATBHBIX
YIOOpEHHT MOXKET OCYIIECTBIATHCS JTFOOBIMH MAIlIMHAMH, TIPEICTaB-
nedsbpiMA B Tabimmmax 17.2.1 u 17.2.2. OCHOBHBIMU TEXHUYECKUMHA
CpeIcTBaMH JJjIsi BHECEHHS TBEPABIX MHHEPATbHBIX YAOOpEeHUil B
pecryOonuKe SBIAIOTCA MAIIMHBI C [EHTPOOEKHBIMU THCKOBBIMHU
pacnpeaensomuMA pabodnMu opraHaMu. bosee mepCreKTHBHBL s
BHECEHHS TaKUX YJIOOpPEHUI IITaHTOBBIE (IITHEKOBHIE) MAIIMHEI THIIA
CVY-12, PIIIVY-12 oredecTBEHHOI'0 MPOM3BOACTBA, KOTOphIE Oolee
PaBHOMEPHO BHOCST YAOOpEHHs IO CPaBHEHHUIO C LEHTPOOSKHBIMHU
pazOpachIBaTEISIMHL.
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Jnst BHeCEHHs TBEpIBIX MHHEPAIBHBIX yOOOpEHUH I1e1ec000-
pa3HO HUCMONB30BaTh COBPEMEHHBIE pa3dpachlBaTeny BEAYIIHX MHU-
poBbix mpousBoauteneii RAUCH (monemu MJIC 935, Akcuc 30,1,
TBC 5000), GASPARDO (momenun ZENO-18, XPL 800 u ap.),
AGREX (momenn MAXI 4000), SIPMA, UNIA u ap., KOTOpBIE TI0-
3BOJISIIOT BHOCHTH YIOOPEHUs C HEpaBHOMEPHOCTHIO He Oonee 15%.

B Hacrosiee BpeMs 0T€YECTBEHHBIMH ITPOU3BOIUTENSAMHU CEIlb-
CKOXO3SIICTBEHHOM TEXHUKHU CO3JaHbl 3€PHOTYKOBBIE CESUTIKH, OCY-
LIECTBISIONINE TPUIIOCEBHOE BHECEHHWE TBEPIABIX MHUHEPAIBHBIX
ynoopenunii (C-6-T, CTB-8KY, CTB-12V). [l BHeceHUs MuHE-
PAIBHBIX YIOOpEHUI MOXXHO HMCIOJIb30BATh MAIIWHBI JJIsl BHECCHHS
yao0peHnii, KOMOMHUPOBAHHBIE CESIIKM M arperathl 3apyOekHOro
MIPOU3BO/ICTBA.

He MeHee mepcrieKTHBHO MCIIOIB30BAHNWE COBPEMEHHBIX IOCEB-
HBIX KOMILUIEKCOB, KOTOpPbIE€ OJHOBPEMEHHO C TIOCEBOM CEIhCKOXO-
3SIMCTBEHHBIX KYJIBTYpP BHOCAT MUHepanbHble ynoopenus (LEMKEN
u ap.).

[ToBepxHOCTHAST TIOAKOPMKA CEIHCKOXO3SHCTBEHHBIX KYJIBTYP
MIPOBOJIMTCS MAIIMHAMM, UCIIOIB3YEMBIMH 1T OCHOBHOTO BHECEHHSI.
[Ipu 3TOM JTydIIel TEXHIKOM, 00ECIICUNBATOIICH Ooiee paBHOMEPHOE
¥ TOYHOE BHECEHHE TBEPAbIX MUHEpPAJHHBIX YHAOOPEHUH, SBISIOTCS
TyKoBbie cesiku CY-12, PITY-12.

Kuokue munepanwvhnvie yoodpenus. PaOoTel 1O BHECEHHUIO
KUAKUX KoMIUleKcHbIX —ymobOpenmii (OKKY) wu  xapOamumno-
ammuadnbix cmeceid (KAC) taxke MOryr OBITH OpraHM30BaHEI IO
OPSIMOTOYHON, TEPErpPy30YHOM M MEPEBAIOYHOM TEXHOJIOTMYECKUM
cxemaM. [Ipm 3TOM TPSIMOTOYHASI TEXHOJOTHS pPAIMOHAIbHA, €CITH
paccTosiHUE NEepeBO3KH He MpeBbliaeT 25 kM. Ileperpysounas tex-
HOJIOTHSI TIPEAIIONAraeT TPAHCIIOPTUPOBKY JKUIAKUX MHUHEPaTbHBIX
yIOOpeHwil TPaHCIOPTHBIMU CPECTBAMH, B YAaCTHOCTH aBTOMOOH-
namu-urcrepHamu All-4,2, 1 3anpaBKU U3 HUX TEXHUKU U1 BHECE-
HUS KUAKIX MHHEPAINBHBIX yaoOpeHuil. s mepeBasioyHON TEXHO-
JIOTUHM HYKHBI TIOJIEBBIE CTAIMOHAPHBIE XPAaHWIHINA, U3 KOTOPBIX 3a-
MIPABJIAIOTCS MAIIMHEI JUTS BHECEHUS YIOOPEHHIA.

[ToBepXHOCTHOE BHECEHHE XHUIKHX MUHEPATbHBIX YHOOpEHMUIt
MOJKET BBITIONHATCS MAIIMHOMN TSI BHECEHHS KUIKHUX MHHEPAIBbHBIX
ynoopenunit AIDK-12 u ee ananoramu (IIOM-2000, MukocaH u ap.).
Jua BayTpunouseHHoro BHeceHHs JKKYVY wucmoneizyerca mammHa
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OBX-2000, koTopasi OMHOBPEMEHHO MPOBOIUT YU3EIICBAHUE TTOYBEI.
Ee nenecoo0pa3Ho MCIONB30BaTh HA CKIIOHOBBIX 3EMIISIX.

Teepowie opzanuyueckue yooopenus OT MECT HAKOIIJICHUS K MeC-
Ty BHECEHHS JIOCTABJISIOT MO MpsiMOTOoYHOM (pepma — mosie) u nepe-
BaJioyHOHW ((hepMa — OYpT — IOJI€) TEXHOJIOTMYECKUM cxemam. [Ipu
NPAMOMOYHON TEXHOIOTHH YHOOpEHUE TPaHCIOPTUPYIOT W BHOCST
Ha MMoJIC OAHUMHU U TEMHU K€ MalllUHaMU JJ11 BHCCCHHA OPTraHUYCCKUX
ynoOpenuii. Takyro cXeMy HUCHOJB3YIOT TOJNIBKO TMPU HEOOIBIIUX
o0bemMax paboT U MajoM PacCTOSHUH MEPEBO3KU (10 8 KM OT MecTa
HaKOILJICHUS 70 TIOJIS).

Ilepesanounyro TEXHOJIOTHIO IPUMEHSIOT Ha KPYIMHBIX KHBOTHO-
BOOAUYECKUX KOMIIJIIEKCax C 60J'H)IHI/IM BbIXOIOM OPraHUYCCKUX YZ[O6-
pennii. 1o aTol TexHONOTHM YHOOpeHuUs: OT ()epMBI BEIBO3AT Ha IOJIe
B TEUEHHE BCETrO T'0jia, YKIAJBIBAIOT B MITA0ENS U B MOCIEIYIONIEM
pacnpenensror mo mnomro. [lepeBanoyHass TEXHOJOTHS COKpallaer
paccTosiHie MPOEe3/I0B MAIIWH ISt BHECEHUS yaoOpenuid. s Tpanc-
MIOPTHUPOBKK yITOOPEHUH NPHUMEHSIOT yHHUBEPCAJIbHBIE TPAKTOPHBIE
TIPUIIETBI WM aBTOMOOMIH-caMocBaibl. Ha morpyske opraHu4ecKkux
yIOOpeHU HMCIONMB3YIOT (PPOHTATBHO-TICPEKUIHBIC U TpeidepHbIe
[OIPy3UUKH.

OCHOBHBIMM MalllMHaMU Ul BHECEHUS TBEPIBIX OpPraHMYECKUX
ynoopenwuit spistores [IPT-7A, TIPT-11; MTT-4, MTT-9.

[Ipu ncnonb30BaHUM TMIPOCMBIBA HA KUBOTHOBOAYECKUX KOM-
IUIEKCax MOJy4aroT KUAKUHA HAaBO3 BIAXHOCTEIO Oonbuie 90%. B ka-
YECTBE KUAKOT0 yI0OpEHHSI HCIIONB3YIOT U HABO3HYIO XKIKY.

Kuoxkue opzanuueckue yooOpenus BHOCSAT IOBEPXHOCTHBIM
CHOcO0OM JI0 TIOCEBa € MOCIEAYIOIer 3a/IeTKO B TIOYBY ITOYBOOO-
pabaThIBAIOIIMMK OPYAUSMH U B MOIKOPMKY. Pa3inualoT HECKOIBKO
TEXHOJIOTHYECKUX CXEM BHECEHMs >KUAKUX OpPraHHYecKUX yHoOpe-
HHUI:

1. Ilpamomounas (npughepmepcroe HaBO30XparHunUUe — JHCUICE-
paszbpacvieamens — none). Y noOpeHrne u3 HaBO3OXPAHIIUIIA TPAHC-
MOPTUPYIOT M BHOCAT NPHUIETHBIMH LUCTEPHAMH-KIDKEpa3Opachl-
BaTeNsIMH, 000PYIOBAaHHBIMH JJIsI CaMO3arpy3Kd U MOBEPXHOCTHOTO
BHECEHHUSI. DKOHOMHUYECKH BBITOAHO HCIIOIB30BAHHUE TOM TEXHOJIO-
TUH Ha paccTosHUU He Ooiee 2-10 kM.

2. Ilepecpy3ounas mexuonocus (HAGO30XpaHunuwe — MpaHc-
nopmuoe cpedcmgo — pazbpacvieamens Ha noie). B ormmume ot
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NPSIMOTOYHOM 3Ta TEXHOJOTUSl TpeoyCMaTpUBAcT HEOOXOIUMOCTD
neperpy3ky HaBo3a U3 TPAHCIIOPTHOH MAIlMHBI B TEXHOIOTUYECKYIO.
Omna BKJIIOYAET 3arpy3Ky YAOOpeHus U3 mpuQepMepcKoro HaBO3OH-
paHMUJIMIIA B TPAHCHIOPTHYIO MAIIMHY W AOCTaBKY €ro A0 TOoJis, Tepe-
Ipy3Ky yooOpeHHs B MOJEBOH TPAKTOPHBIN JKMKepa3OpackiBaTeNb U
BHECCHHUH JKUJIKOTO HaBO3a B TOJIE.

3. Ilepesanounas (npugepmckoe HABO30XpaAHUNUWE — MPAHC-
nopmuoe cpeocmso — nojiesoe XpaHuIuue — Jcudxrcepazopacvieament
— noae). Y noOpeHne U3 HaBO3OXPAHWJINIIA TPAHCIIOPTHPYIOT MAaIllH-
HaMH| JJIsl BHECEHUS JKUJIKOTO HaBO3a B IOJICBOE XPaHMIIMIIE, U3 KO-
TOPOTO B YCTAHOBJICHHBIE CPOKM BHECEHHSI HABO3a 3arpy’KaroT B IIHC-
TepHBI pa30packiBaTENd, C TOMOIIBIO KOTOPBIX PACHPEACISIOT €ro Mo
HOJIIO.

4. Kombunupoeannas (npughepmckoe nagosoxpanunuuje — mpy-
bonpoeoo — orcudicepazbpacviéament — noje) BKIIOYAET BBITPY3KY
HABO3a U3 HABO30XPAaHUJIMIIA HACOCHBIMH YCTAHOBKAMH W TPAHCIIOP-
THPOBKY €ro Mo TPYOONpPOBOAY, 3arpy3Ky MaIllMH JUIsi BHECEHHS
KUJIKAX OPTaHUYECKHX YJOOpeHHU depe3 3ampaBOYHbIC THIPAHTHI,
TPaHCIIOPTUPOBKY U BHECEHHE OPraHWYECKHX YIOOpCHMH Ha IIoe.
JU1st TpaHCTIOPTUPOBKY HABO3a B IOJIE MCHOJIB3YIOT pa30opHBIE TPY-
00MpOBO/IbI U3 KOMILJIEKTOB IOJUBHBIX YCTAHOBOK.

Jli1st BHECEHUS! XKUJKUX OPraHUYECKUX yIOOpEHUH 10 ITUM CXe-
MaM HCHOJIb3YIOT TPAKTOPHbIE IPULEIIBI LHCTEPHBI-KIDKEPa30pachl-
Batean MOXXT-D6, ®8, @11, ®19 u ux a”Hanoru. ITH MaIIUHBI 000-
PYAOBaHBl BaKyyMHBIMHU 3aIpaBOYHBIMH yCTPOWCTBAMM, OCYIIECTB-
JSIIOIIMMH CaM03arpy3Ky LUCTEpPHBI.

BHyTpuiouBeHHOEe BHECEHHE )KUKOI'0 HaBO3a MOYKET OCYILIEeCT-
BIISITHCSL MH)KEKTOPAMHU C Pa3iIMYHBIMU CUCTEMAMHU 33J€NKH KyJIbTHU-
BaTOpHOro Tuma Ha riayouny 13-15 cm (Terraflex), muckoBoro Tuma
Ha riyouny 3-5 cm (Solodisc). [TepcrekTHBHO Ha XOJIMHCTBIX 3eMJISIX
ncnonb3oaTh nHxXeKTop ABONO “DI”.

Ouyenka Kauecmea no020moeKu u eHeceHus yooopenuii. Kon-
TPOJIb 38 Ka4eCTBOM IIOCTAaBIIEMBIX X035iicTBaM ymoOpeHuil ocymie-
CTBIISIIOT CHELUAINCTBI arpOXUMHUYECKON CIIyKObI TyTEM COOTBETCT-
BHUS COIEP)KaHUS MUTATENBHBIX BELIECTB M APYIHX MOKa3aTelei Tpe-
ooBanusMm ['OCTa m TVY. Ilpm mOATrOTOBKE OJHOKOMITOHEHTHBIX
yIoOpeHn MM UX cMeced Heo0XOoIMMO, 4TOOBI IOciie M3MebYe-
HUSl, pacCeMBaHMsA U CMEIIMBAHUS JTUAMETp TPaHysl He MpeBbImai 5
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MM, a OTKJIOHEHUE COZIEP)KaHUs MUTATEIbHBIX BEIIECTB OT CPETHErO
cocraBisio + 10%.

KauecTBo BHEceHUs1 yIOOpEHHIA OLIEHUBAIOT MO CIEAYIOLUIUM I10-
Ka3aTessiM:

— J103a U PaBHOMEPHOCTH PacIpesieNeHus Mo MOJIo;

— CTBIKOBKA CMEXHBIX IPOXOJIOB arperara 1o JJuHe;

— HaJIM4ue MPOCHIMaHHbIX YIOOpEHUH 0 MO0 U BHE €ro;

— rIyOnHa 3ajienke yaoOpeHuid (Jijisi BHYTPUIIOYBEHHOT'O BHECe-

HUA).

Jo3y ¥ paBHOMEPHOCTh BHECEHWSI MUHEPaIbHBIX YIOOpEeHUH
OTIPEIENAIOT C TIOMOIIIBIO TPOTUBHEH (TI010HOB) pazmepoM 0,5 x 0,5
x 0,5 M. [IpoTHBHU yCTaHaBIMBAIOT Ha (GAKTUYESCKOW IIHMPUHE 3aXBa-
Ta MAIlIUHEI B 3 psAlla ¢ PACCTOSHUEM MEXTy HUMH 5 M BHE Clie/la KO-
nec TpakTopa. Ilocie mpoxoaa pa3dpackiBaTens ynoOpeHust cooupa-
10T ¢ IPOTHBHEN 1 B3BemuBaloT. [lo Macce y100peHns paccunThIBa-
0T CPEIHIONI 103y U K03 (UIIMEHT BapHallui (OTKIOHEHHS), XapaK-
TEPU3 YOI HEPABHOMEPHOCTh BHECEHUS YI00PEHHUH.

Jl1s KOHTpOJIA KauecTBa BHECEHUs yNOOpEeHU KOMOMHHMPOBaH-
HOHM CEesUTKOM OCYIIECTBILIIOT cieayrontue omnepanuu. CesuiKy Mmoj-
HHUMAIOT C IOMOIIBIO TUJIPOCUCTEMBI TpakTopa. [lon Hell paccTunarot
Ope3eHT U BPYUHYIO NIPOBOPAUMBAIOT 00a ee Kojleca Ha KOJIUYECTBO
ob6opotoB, coorBercTByIomiee 0,1 ra. [IpockmanHoe MpU MPOKPYIH-
BaHUM KoJieCc Ha Ope3eHT ynoOpeHue B3BEIUBAIOT U ONPEIeIsoT 10-
3y BHeceHus Ha 1 ra.

[Ipu ucnonp30BaHNM KOMOMHUPOBAHHBIX CESUIOK KPOME 03Bl U
PaBHOMEPHOCTU paclpeneNeHusl yIo0peHUH ONpeAeNsoT IIyOuHYy
ux 3azenku. s 3Toro nocie npoxoAa MalldHbL [0 JUAaroHaNd MO
B 15-20 mecrax packambBatoT 00opo3abl mmmHONW 10-20 cMm. 3atem
BBIPAaBHHUBAIOT ITOBEPXHOCTH IMOYBBI, 3aMEPSIIOT [IIyOUHY PacIooxe-
HUA yroOpeHunii. DakTHdeckoe OTKIOHEHUE TITyOUHBI 3aelTKi yI00-
PEeHMIA OT 3aJaHHON JOJDKHO OBITH B Tipeaenax +1,5 cm.

OTkII0OHeHHEe OT 3aJaHHOM JI03bI HE TOJDKHO mpeBbimaTh + 10%,
a HepaBHOMEpPHOCTh BHeceHUs — £ 10% OT TeXHOIOrHYecKoi Xapak-
TEPUCTUKN HEPAaBHOMEPHOCTH HCIIOIb3yeMOW MapKu MamuHbl. 1lpu
TaKOW BENMYMHE OTKJIOHEHHsS] PaBHOMEPHOCTh BHECEHHUs 3THX yn00-
PEHUH OLIEHMBAETCsl KaK XOpollas, €CId OTKIOHEHHE COCTaBIseT +
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10-20% — kax ymoBieTBopuTeNnbHas, a > 20% — Kak HEyAOBJIECTBOPH-
TeNnbpHasl.

CMexHBIE MPOXOABl MAIIMHBI CJIEAYeT COCTBIKOBATH MO BCEH
JUTUHE TIOJIsI, YAOOpeHUs! TOJKHBI ObITh BHECEHBI M Ha MOBOPOTHBIX
mojiocax, He MPOCHINaHbl Ha ToNe U BHE ero. [Ipu cMeXHBIX mpoxo-
Jlax arperara IepeKpbITHE HE JODKHO MpeBbIaTh 5% MHUPUHBI pa-
Oouero 3axBaTa.

KonTpone 3a KkauecTBOM BHECEHHS TBEpPABIX OPraHUYECKHX
yI0OpEHH OCYIIECTBISIETCS HA OCHOBE CIIEAYIOIIUX arpoTeXHU4e-
CKHUX TpeOOBaHUM:

— OTKJIOHEHHE (haKTUYECKOH J103bI BHECCHHS OT 3aJaHHON HE
JIOJDKHO mpeBbImaTh = 10%;

— HEpaBHOMEPHOCTh pacIpeeieHust yaoOpeHus: mo pabouei
IIUpPHUHE 3aXBaTa ObITH B peaenax = 25%;

— HeCcTaOWILHOCTH JI03bI BHECEHHSI 110 XOy JBVDKEHHUS JIOJKHO
OnITE He 6omee £ 10%;

— Ha TI0JIe HE JIOJDKHO OBITh OrPEXOB U HEeY/IOOPEHHBIX YYaCTKOB;

— HEJIONMYyCTUMO pacTaCKUBaHHE OPraHWYECKUX YAOOpEHUH M0
[IOBEPXHOCTH IOJISI MAIIMHAMM U OPYAUSMH, HE IPUCIOCOOJIEHHBIX
IUIs1 pABHOMEPHOI'O UX paclpeeeHus.

@DaKkTUYECKy0 LIMPUHY 3aXBaTa ONPEAEIAIOT HE MEHEe YeM B
IISITH MECTax I10 JUIMHe roHa. Hamuuue orpexoB Ha 1oe, Nepekpbl-
TUSL Ha CTHIKOBBIX IPOXOJAaX, KA4eCTBO BHECEHUS Ha IIOBOPOTHBIX
10J10cax, NOTepH yIOOPEHUH B MECTaX HOIPY3KU B IYTU CIICAOBAHUS
TPAHCHOPTHBIX M TEXHOJOTMYECKUX MAIIHMH ONpenessiercs BU3yalb-
HO. ['myOuHy 3a7€iKu OpraHU4YecKuX yAO0OpeHHH KOHTPOIHPYIOT C
MTOMOIIBIO METANTNYECKON JTNHEHKH.

[Ipy mOBepXHOCTHOM BHECEHUH KUIKUX OPraHUYECKHX yHoOpe-
HUI LUCTepHAMHU-pa30pachlBaTeNsIMU JOJDKHBI COONIONATHCA arpo-
TEXHUUYECKHE TPEeOOBaAHMS:

— Iepe] BHECEHUEM JKUJKUM HaBO3 JOKEH 2-5 MUHYT HepeMe-
LIMBATHCS B TEXHOIOTHYECKOW EMKOCTH;

— HecTaOWJIBHOCTh J03BI 10 JJIMHE Pabovero xoja arperaTta He
JoybkHa peBbiaTh £ 10%;

— HEPaBHOMEPHOCTh pacrpenesieHus] yI00peHHs Mo XOny IBU-
JKEHHS U MUPUHE pabouero 3axBaTa JOJKHA OBITh He Ooiee £ 25%;

— MEPEeKPHITHE CMEXEHHBIX MPOXOJOB JIOITyCKAETCS OT 2 A0 4 M,
a 10 JUIMHE CTBIKOBBIX MPOXOJ0B — OT 2 10 7 M;
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— Orpex” Ha CTHIKOBBIX MPOXOJIaX HE JOMYCKAIOTCA.

daxtudeckyto 103y (/1) BHeceHUs KuAKUX ymoOpeHuil onpene-
JSII0T, yuuTeiBasg Maccy (M) umu o0beM (V) MCIONB30BaHHBIX YA00-
peHwuii Ha TTommaak o (S).

I, mlzaunu M3/2a=M%uV, (49)

HepaBHoMepHOCTh BHEcEeHHs yIOOpEHM MalluHON ISl BHECE-
HUS JKUJKUX OpPraHUYecKuX yNOOpEeHM OLEHHBAIOT IO 3HAYEHHIO
koo duimenTa BapuallMu M0 HACAJKaM paclpeleUTeNbHbIX YCT-
pOWCTB mpHW 3amoiHeHHOW IucrepHe. KadecTBO BHeceHUs (paBHO-
MEpPHOCTh paclpeAeseHHs 10 MO0 MPU MOBEPXHOCTHOM BHECEHUH,
HaJIM4Yue OTPEXO0B, MEPEKPHITUS U T.J.) ONPEAEISIIOT BU3yaJIbHO.

HeoOxoanmo 10 Havasna paboThI 3a01aroBpeMeHHO Ka4yeCTBEHHO
MOJIrOTOBUTh M NIPABUIIFHO HACTPOUTH MAIIMHBI /711 BHECEHUS YA00-
peHuit s obecriedeHus 3aJaHHON 1036l BHECEHUS YIOOPEHHH U CO-
OJIO/IEHNs JIPYTUX YCTAHOBIICHHBIX arpoTEXHUYECKUX TPEOOBaHWUM.
KonTpons 3a KauecTBOM BHECEHHS MHUHEPAJbHBIX M OPTaHMYECKUX
yIOOpeHHI TOJDKEH MPEeIyIpeIuTh JOMyIIeHHe OpakKa.

18. X@®EKTUBHOCTH IPUMEHEHUS YIOBPEHU

[ToBbienne > PEeKTUBHOCTH IPUMEHEHHS YI0OpEHUiT B 3eMile-
JeNTUU SIBISIETCSl OAHOM W3 3a/1ad CHUCTeMBI ymoOpeHus. DPQeKTHB-
HOCTb NIPUMEHEHUS yNOOPEHUH SIBIISETCS KaueCTBEHHOM XapaKTepu-
CTHKON cucTeMbl ynoopeHuil. s omeHKH 3¢ (EKTHBHOCTH MPHMe-
HEHUS yHOOpEHHH HCIIONB3YIOT MOKA3aTeNH arpOHOMHYECKOH, KO-
HOMHUYECKOH M dSHEPTeTHIECKOH 2 (HEKTHBHOCTH.

[lon arponoMuyeckoi 3P GEKTHBHOCTHIO YOOOpEHUH ciemyer
MIOHUMATb PEe3yNbTaT UX IEHCTBUS HA OCHOBHYIO MPOIYKLUIO, BBIPaA-
JKEHHBIN TTprubaBkoil ypoxkas (1/ra) u okymaemoctbio 1 kr NPKu 1 T
OpPraHMYECKUX yIOOpEHHH KUIOrpaMMaMH HPOAYKUUH (KI' IPOIYK-
uun/1 xr NPK; xr mpoxykimun/l T opranmueckux ymoopeHwuit). Ha-
npumep, B ONbITE Ha BapuaHTe 0e3 y1o0peHuii ObLI OTyUYeH ypoxKail
3epHa sumeHs 30 m/ra, a mpu BHeceHUH NgoPgoKiz0 — 50 m/ra. Ciemo-
BaTeNbHO, MprbaBka ypokas cocraBuia 20 1/ra, nin 2000 kr/ra. Ota
npubaska nonydena npu ucnonb3oBanuu 270 kr NPK. OxymaemocTs
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1 xr MuHepanbHBIX ynoOpeHuil cocraBuia 7,4 kr 3epHa (2000 xr
3epHa : 270 xkr NPK).

ArpoHomMuueckyl0 3((}eKTHBHOCTE ynOoOpeHUl B XO3siicTBe
MOXHO ONPEACTUTH JABYMS METOJAMU: MPSIMBIM U pacueTHbIM. [Ipsi-
MO METOJ TpeAroaraer NpoBeAcHNE B XO3sHCTBE TPOU3BOACTBEH-
HBIX OIBITOB C CEIbCKOXO3SMCTBEHHBIMH KyJIbTypamu. CxeMa OrbITa
JOJDKHA BKITIOYATh: BapuaHT 0e3 yoOpeHHid, BapHaHT ¢ yAo0peHueM
(NPK, mMukposnemMeHTbl, opranndeckue ynoopenusi). [IoBTopHOCTD B
OIBITAX — TPEXKpaTHAsl, IJIOMAAb JETSTHKH ONPEAeNsieTcs: KyIbTypOi
W cocTaBiseT He MeHee | ra — Juig 3epHOBBIX, 0,5 ra — i nponari-
HbIX, 0,25 Ta — nys 1bHA, 1 Ta — MIsT MHOTOJIETHUX TPAaB.

JIOCTOMHCTBO 3TOT0 METO/ia 3aKJII0YaeTcsi B TOM, 4TO Pe3yibTa-
ThI TIPOM3BOJICTBEHHBIX OMBITOB JAIOT TOYHBIM OTBET 1Mo 3()(eKTHB-
HOCTH yJIOOpEHHI B YCIIOBHAX KOHKpeTHOro roga. OmHako peanu3a-
1Sl €r0 YacTo 3aTpPyJHEHA OTCYTCTBHEM HEOOXOJMMBIX CPEICTB H
YCIOBHUH.

CyTbh pac4yeTHOr0 METO/ia COCTOUT B pacdeTe MPOTHO3UPYEMOTO
ypoKasi M ero cpaBHEHHH ¢ (hakTU4ecKuM. PacdeT mporso3upyemoro
yposkast mpoBoauTCA 1m0 Gopmysie, npemaoxerHHoi PYIT «MHcTUTYT
nouBoBeneHus u arpoxumMun HAH Benapycn».

Vi =[(Bn - 1]6) + ([nek - Onex) + (o - Ooy)] 1100, (50)
rae Y — IporHo3upyeMblil yposkai, 1/Ta;

Bri— 6as mouBkl;

16— HopMaTuBHAas I1eHa OalIa MMaITHy, KT

Hnpx — 1032 MEUHEPABHBIX YAOOPEHMA, KI/Ta [I.B.;

Onpx — HOpPMATHBHASI OKYITAEMOCTh MUHEPAIBbHBIX yI00pEeHUH,

kr ipoaykiun/1 kr NPK;

Jo.y. — mo3a opraHu4ecKkux ynoOpeHuid, T;

Oo.y. — HOpMaTUBHAasI OKYIIaeMOCTb OPraHHMYECKUX YAOOpeHuil,

Kr ipoaykuu/l T 0.y.;

100 — xoa¢durmenT nepeBosa Kr B 1.

Takum 00pa3om, MPOTHO3UPYEMBIN ypOKall PACCUUTHIBACTCS KaK
CyMMa yposkas 3a cueT nmouBeHHoro ronopoaus (b x 116), nprubas-
K{ ypoXasi 32 c4eT BHeceHHst MUHepaslbHBIX (Unpk X Onpx) ¥ OpraHu-
yeckux (Hoy x Ooy) ynoOpenuii.

HopmartuBHast okymaemocTh ynoOpeHMH M IieHa Oajuia MOYBBI
npencrapieHa B Tabnwmie 18.1.
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Tab6muna 18.1 — HopMaTuBel 1ieHbI OaJijia MOYBEI i OKYITAEMOCTH

yIoOpeHuil ypoxkaem

Hena | Omnata ymoOpeHuit ypo-
Biz rpo- Oamta JKaeM, KT TIPOJTYKITUU
KynbTyps TIOYBBI, KT
JIYKITUH HpOJIYK- 1 T opranu- 1 xr NPK
it YECKHX

3epHOBBIC B IEJIOM 3€pHO 50 20 6,2
O3umast poxb 3€pHO 52 20 6,1
O3umast MIeHuIa 3€pHO 63 20 7,8
O31UMOe TpUTHKAJIE 3EpHO 60 20 74
SlpoBas nueHuna 3€pHO 52 6,1
Slumenp 3€pHO 54 6,5
OsBec 3epHO 55 6,0
I'peunxa 3epHO 17 2,3
['opox 3€pHO 37 3,9
Buxka 3epHO 30 2,6
JIronuu 3€pHO 37 4,4
Jlen-nonrynery BOJIOKHO 20 2,7
Paric ceMeHa 35 5,4
Kaprodenb KI1yOHU 332 106 27
CaxapHas cBeKIa KOpPHHU 438 125 39
KopMmoBbIe KOpHEIII0/Ibl |KOPHU 883 168 73
Kykypysa 3en. macca| 469 193 86
OnHoneTHUE TPaBhI 3en. macca| 263 48
MsHorosetHue 6000BO- |CEHO 106 16,6
37IAKOBBIE TPABEI 3em. macca| 530 70
CeHOKOCHI U macToumna CCHO 70 14,3

3en. macca] 350 72
Bcee c.-x. KynabTypsl Ha 65 30 8.8
TairHe, K.e.

Onpenenenrie (HaKTHUECKOW OKYMAEMOCTH CBOIMTCA K COIOC-
TaBJICHUIO (PAKTUYECKOr'0 M MPOrHO3UPYEMOI0 ypOXKas, T.€. Olpene-
JIeHN10 K03 (UIIMEHTa NCIOIb30BaHUs IUIOA0POAMS MOYBBI U Y100-

peHuil.

K =y—qb-100%, (51)
Vn
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O npx=K " OH pnpx, (52) O oy=K ' OH oy, (53)

rae K — koaddunmenT ncnonp3oBanus Miion0poArs MOYBEI B ya00-
peHuit;

Y — ypoxaii pakTHuecKui, 1/Ta;

VY1 — ypokaii mporHo3upyemslii, 1/ra;

Od npk — pacuerHas okynaemocts NPK, kr mpomykiuw/l kr

NPK;
On npx — HOpMaTuBHas okyrmaeMocTh NPK, xr npogykuuu/1 kr
NPK;
O oy — pakTHUecKas OKyIaeMOCTh OPraHUYECKUX yI00pEeHHUH,
KT IPOAYKIHHU/T OY;
OH oy — HOpMaTHBHAsI OKYITa€MOCTh OPTaHUYECKUX y100p eHHIA,
KT TIPOJYKIIMH/T OY.

OnpezeneHre SKOHOMUYECKOH 3(PPEKTUBHOCTH ITOKA3bIBACT,
HACKOJIBKO BBITOJIHO M PEHTa0eIbHO MPUMEHEHHE yI00peHui B XO-
31CTBE M KaK OHO OTpakaercs Ha ero (pMHAHCOBOW JIeATEIbHOCTH.
Onpenenenrie OIEHKN 3KOHOMUYECKOH d(h(PEeKTHBHOCTH TPUMEHEHUS
yIoOpeHuii MPOBOMUTCS HAa OCHOBAHWU SKOHOMHYECKHX ITOKa3aTe-
JIei, OCHOBHBIMHU M3 KOTOPBIX SIBIISFOTCS:

— CTOMMOCTD MPHOAaBKH 3a cuer yaoopenuit, pyo. (Cm);

— JIOTIONTHUTENbHBIE 3aTpaThl Ha MPHMEHEHUE YHA0OpeHHi, pyo.

(3m);

— YCIIOBHO YHCTHINA noxo, pyo. (YU = Cn-3n);

— penrabensHOCcTh, % (YY1 : 31 100).

CTOMMOCTD OTIONHUTENBHON TPOAYKIIUH, TOTYIeHHOH 3a CHeT
ymoOpeHwid, onpeenseTcs Mo eHaM peaan3allii Ha BpeMs pacyera.
JlonomHuTenbHBIC 3aTpaThl, CBA3aHHBIE C MIPUMEHEHHWEM yIOoOpeHnun
BKJIFOUYAIOT PacXOoJbl Ha MPHOOPETEHNE U JIOCTaBKY B XO3SIICTBO, IO-
TPY3KY U pasrpys3Ky, IepeBO3KY B MOJI€ U BHECEHUE yIOOpeHUN. OTH
3aTpaThl JOMOTHSIOTCS pacXoAaMH Ha YOOpKY, AOpabOTKy W pean-
3alAI0 JIOTIONTHUTENEHOW MPOMYKINHN (TIpHOaBKH), MONydeHHOH 3a
CYeT IpHUMEHEeHHs ynoOpeHui. JlOMONMHHUTENbHBIE 3aTpaThl ONpee-
JISTFOTCS TI0 paclieHKaM Ha BpeMs pacyera.

ArpoHOMHYEcKas M dKOHOMHYecKas 3((PEeKTHBHOCTE HE BCer/a
COBITAJIAIOT.
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1. YpokalfHOCTB CENbCKOXO3SMCTBEHHBIX KYJIBTYP MOXET PacTH
ObIcTpee, YeM AOMOIHUTEIbHBIC 3aTpaThl Ha NMPHUMEHEHHE yHoOpe-
Hull. B aToM ciiydyae 3¢ eKTHBHOCTh MPUMEHEHUS YA0OpEHHU BBICO-
Kasl, CHIXKAeTCsl Ce0eCTOMMOCTh IPOAYKIIUHU, PACTET MPUOBLIL U PEH-
Ta0eTbHOCTh TIPOM3BOJICTRA.

2. Ipupoct ypoxxailHOCTH COBIMAJaeT ¢ yBEeIMYEHHEM 3aTpaT Ha
MpUMEHeHHe ynoOpeHuii — 3(h(EeKTUBHOCTh MX HCIONB30BaHUS XO-
porasi. Bozpacraer yciioBHO YHCTBIN TOXOI.

3. PocT ypokaifHOCTH OTCTaeT OT yBEIWYEHHs 3aTpaT Ha MpruMe-
HeHue ynoOpenuid. B atom ciyuae 3(hpeKTUBHOCTh MCIOIB30BAHUS
yIOOpPEHUN CHUXKAETCSI.

ObocTpeHne HEPreTHYecKOl CHUTyalli B MHUpPE OOYCIOBHIIO
MOBBIIIICHHBIH WHTEPEC K YHEPreTHYECKHM IpoOiieMaM B arporpo-
MBIIUIEHHOM KOMIIIEKCE pecnyOnnku. PocT ypokallHOCTH CelbCKO-
XO3SUCTBEHHBIX KYJbTYP COINPOBOXKJAETCS BO3pACTAaHWEM 3aTpat
SHEPTUH, B TOM YHCIIC W 32 CUET MPUMEHEHUs ynoopeHuid. 1o 00y-
CIIaBJIMBaeT HEOOXOIUMOCTh MOMCKa YHEProcOeperaronmx TeXHOo0-
TMA TIPOU3BOJCTBA CEIBCKOXO3IMCTBEHHOM MPOJIYKIIMHU, OTIMYal0-
IIeHCsl MEHBIIMMU 3aTpaTaMU SHEPTUU Ha SAMHUIY MPOILYKIIHUA. ITO
TpeOyeT OT CHENUAINCTOB CENbCKOr0 X03sSHCTBAa 3HAHUI OCHOB pac-
yera dHeprerndeckord 3((HEKTUBHOCTH MPUMEHEHHUS YyIOOpEeHUH B
WHTCHCUBHBIX TEXHOJIOTHSX BO3JICNIBIBAHUS CEITCKOXO03HCTBEHHBIX
KYIBTYD.

[ens SHEpPreTHYECKOro aHaIHM3a — BBISBICHHE HAUMEHEEe dHEp-
TOEMKHX CHCTEM NMPUMEHEHUs yIoOpeHuid. DHepreTHiecKas OleHKa
paccMaTpuBaeT Bce 3aTpaThl B BUJE 3aTpaT SHEPTUU MEXaHHUYECKOH,
3JEKTPUYECKOMU, TEIUIOBOW M APYroil MpU NPOU3BOACTBE U IPUMEH €-
HUU yIOOpEHHH, a TPOMYKTUBHOCTD KyIbTYp — B BUJIC HEPTHH, Ha-
KOIJICHHOW B ypokae. B kauecTBe emMUHMIIBI SHEPTUU HUCIIONB3YEeTCs
MJIx (108 JOKOYIIeH).

OCHOBHBIM TIOKa3aTeleM JHepreTHueckor 3((GEKTUBHOCTH SB-
nisieTcst OMOdHEPreTHYeCKril K03 pHuImeHT.

K6 = ﬁ . (54)
D3

rae K6 — bmosneprerndecknii ko3 puIment;
On — 3Heprusi, HaKoIJIeHHas B mpubaBke ypoxas, M/x;
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33 — cyMMapHBIe PHEPro3aTpaThl Ha MPUMEHEHHE yAOoOpeHui,
M/Ix.

[Ipumenenue yaoOpeHUH CUMTAIOT SHEPreTHYECKH ONpaBIaH-
HbIM Tpu K6>1.

KonuvecTBo 3HEprum, HaKOIUIGHHOM B TpuOaBKe ypoxKas, Mo-
JMYYeHHOH 3a cyeT NpPUMEHEHHUs YIOOpEHHWH pacCUMTHIBAETCS IO
dhopmyie.

On=1I1"C 100, (55)
rzie DI — KOJIMYEeCTBO HEPTHH B IIpuOaBKe ypoxas, MJx/ra;
IT — nmpubaBka ypoxas, 1/ra;
C — coneprxanue sHepruu B 1 xr ypoxkas, MJIx;
100 — ko3¢ duIMeHT nepeBoa 11 B Kr.
CopepxaHue dHEpTrud B 1 KT paCTeHUEBOIUIECKON TPECTaBICHO
B Tabymmue 18.2.

Tabnuna 18.2 — Cozmeprxanue o0miel sHepruu B 1 KT ypokas

Kymbrypa O0mmas 3Hep;1;;61? 11/[1gmypo>1<a;1 B Ha
[Mennna o3umas (3epHo) 16,46
Poxb (3epHO) 16,76
Slumens (3epHO) 16,45
Osgec (3epHO) 16,17
I'peunixa (3epHoO) 16,67
daconp (3epHO) 17,78
T'opox (3epHO) 17,69
Kyxkypysa (3epH0) 15,14
Kykypy3a (3enenas macca) 4,10
Jlen-nosryneir (BOJIOKHO) 18,01
Jlen-nosnryner (cemena) 20,68
CaxapHas cBekJia (KOpHH) 4,56
Kaprodens (knyoHnN) 4,02
KopMmosrie xopHEIIoa6! (KOpHN) 4,10
OBONTHBIE KYIBTYPHI 1,44
MHorosneTHie TpaBbl (CEHO) 3,78
OnHoneTHue TpaBbl (CEHO) 3,28
JlroniepHa (ceHo) 5,46
JlyronactOuiiHbIe TpaBbl (CEHO) 3,28
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OO6mume sHepro3aTpaThl, CBI3aHHBIE C TPOM3BOJCTBOM U MPHMeE-
HEHHEM YAOOpEHHH BKJIIOYAIOT: SHEPro3aTrpatbl Ha MPOU3BOJCTBO
(31), mocTaBKy B X03s1icTBO (32), XpaHeHue (33), HIOATOTOBKY K BHeE-
CEHUI0, TIOTPY3KY, TPAHCIIOPTHUPOBKY OT CKJaJa XO3sIHCTBa JI0 MOJA,
BHeceHue (34), a TakKe DHEpro3aTpaThl, CBSI3aHHbBIE ¢ YOOPKOH, J0-
paboOTKOM M peanu3aliell JTOMOIHUTEILHOO YpoXkas 3a Cuer yja00-
peHuil.

DHepreTryecKre 3aTpaThl Ha MPOU3BOJACTBO ymobpenuii (3;)
paccunThiBatoTCs 1o Gopmynam

931(MuHepaﬂbee) =y 30+ Up-3p)+ (A -3¢),  (56)

rae Ay dp Jdx — m0361 a30ta, docdopa u Kams, Kr/ra;
3n,3p 3k — JHeprozaTpaThl Ha 1 Kr aszora, ¢ocdopa U Kamus,
M/]x/kr (Tadauna 3).

33, (opeanuy yoobpenus) = ([, - 3oy) 1000,  (57)

riae oy — 103a OpraHu4ecKux yaoOpeHuid, T/ra;
3oy — DdHeprosarpaThl Ha 1 Kr OpraHWYecKHX YIAOOpCHHH,
M]Ix/kr (Tabnuua 18.3);
1000 — ko3¢ durMeHT nmepepoaa T B Kr.

Tabmuma 18.3 — DHeprosarpathl Ha MPOU3BOACTBO MTPOMBIIIICHHBIX
Y MECTHBIX yJ00peHui

Bunsr ynobpenwii Oueprozatpatbl, MJIx
Ipomviuinennvie munepanvusie y0oopenus Ha 1 ke 0.8.
A30THBIE 86,8
dochopHbie 12,6
Kannitasie 8,3
KomriekcHbie (HuTpoammodocka u Jip.) 51,5
Mecmusie yoobpenus Ha 1 ke gpuzuueckoil maccol
Haso3 80%-Hoii BI1a)KHOCTH 0,42
TopdonaBozusle  KoMmocTel  60%-Hoit 170
BIIJKHOCTH '
W3BecTkOBBIE yI0OpEeHNUS 3,80
MecTHbIe MUHEpaJIbHbIE YI00pEHNUS 2,90
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3aTpathl Ha J0cTaBKy ymoopenuit u3 OAO «PaiiarpocepBuc» B
x03s1icTBO I(32) B CpeaHeM 1o peciyOnuke cocTaBisitoT 22 M/Ix Ha
1 T/xM, Ha xpaHeHue D(33) UX B cKkiIanax xo3siicra — 38,8 MIx/T.

3aTpaThl Ha IOATOTOBKY, MOTPY3KY, TPAHCIIOPTHPOBKY M BHECE-
HUE yI00peHHid pacCUUTHIBAIOTCS 10 hopmyote:

93, =1714+81- 1+13-R+28-4-R-16-R*, (58)

riae J1 — no3a ynoopenuii B pu3uveckoit macce, 11/ra;
R — paccrosiHue nepeBo3ku yaoOpeHuil oT ckiaaa Xo3sicTBa 10
OJIst, KM.
Cpennue sHepro3arparbl Ha MOrPy3KY, TPAHCIIOPTHPOBKY M BHE-
CEHHE OPTaHMYECKHX yJ00pPEeHUH IIPH PaCcCTOSHUHU 5 KM MTPUBEJEHBI B
Tabmuue 18.4.

Tabnuna 18.4 — DHeprozaTpaTsl Ha IOrPY3KY, TPAHCIIOPTHPOBKY U
BHECECHUE OPTaHUYECKUX YJA0OPEHNH TPH pa3HbIX TEXHOJIOTHIX

IIpssmorouHas IlepeBasiounas
71033 BHECEHUsI, | JHEPro3arpaTsl, | J103a BHECEHUS, SHEprozaTpa-
T/Ta M/Ix/ra T/Ta 161, M/Ik/Ta
20 4363 20 5387
40 8475 40 10366
60 12379 60 14937

Cpok [neicTBHS OpraHMYECKHX YyJOOpEHWH s YCIIOBHH pec-
myOnuKy cocTaBisieT 3 rojga, Ha HEPBYIO KynbTypy oTHOCAT 60%
00IIMX 3aTpaT SHEPIUH, Ha BTOpYIo — 25%, Ha Tperbio — 15%.

DHeprosarpaThl, CBsI3aHHBIE C YOOPKOH, JOpabOTKON U peanmn3a-
LUel JOMOIHUTEBHOIO ypoXKas, MOJTy4YEHHOTO 3a CUeT ya0OpeHM,
MIpeICTaBIEeHHI B Ta0mmIe 18.5.

Ilo mepe uHTeHCH(UKALMK 3EMIICAEIHNS] IPOU3BOICTBO CEJb-
CKOXO3AHCTBEHHON NMPOIYKLIUU CTAHOBUTCS Bce Oosiee 3aTPaTHBIM U
SHEProeMKUM, MOITOMY BEAYTCS IOHMCK M pa3paboTKa pecypco- H
9HeprocOeperaromnx TEXHOJIOIHH, CXeM U Ollepalui, MpUMEHEHHE
KOTOPBIX Hanbosee SKOHOMHUYHO.
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TaGnuna 18.5 — DHepreruueckue 3aTpaThl Ha YOOPKY, JOpabOTKy U
peann3aluio JOMOTHUTENBHOTO YpOoKas IOJIy4eHHOr0 3a CYeT y100-
peHui

HaumeHoBaHue KyIbTYp, Bun nponykipu DHepro3arpartsl,
yromui Mox/1t
O3umas poxb 3€pHO 276
SIpoBoii ;TUMEHB 3€pHO 256
Jlen nonrynen JILHOCOJIOMKA 443
Kaprodens KITyOHH 78
CaxapHas cBeKJa KOpHHU 62
KopMoBBbIe KOpHEeI10ab! KOpHHU 45
Kyxypyza CHJIOC 30
CeHaX 84
ViydiieHHbIE CEHOKOCHI
3eJIeHas Macca 35
3eJIeHas Macca 37
MHoroneTHue TpaBbl CCHAK 62
CCHO MPECCOBAaHHOE 85
CEHO PACCHIITHOE 108
OpHonerHue Tpass! 3eleHas Macca 34
CHIIOC 36
BukooBcsHas u Ip. cMecH 3eleHas Macca 40

Bwmecre ¢ Tem akagemuk PACXH B.W. KuprommH cauraer, 9To
«IIpH BCEl NPUBJIEKATENLHOCTH NMPHUBEACHUS K 00LIeMy 3HaMeHaTe-
JII0 BCEX PacxXoJl0B Ha CO3JaHHE ypOXKas 3HEPreTUUECKUI aHallu3 HE
3aMeHsIeT, a JOIOJNHAET 3KOHOMUYECKylo oueHKy. He cnenyer mpe-
YBEJIMYNBATh €0 YHHUBEPCAJIBHOCTh XOTSA OBl IIOTOMY, YTO OLICHKA
MPOAYKIUY B KAJOPHUSIX (JHKOYJISX) HE 3aMEHSET €€ Pa3H000pasus».

Hapsny c Bblmie ykazaHHBIMU BUJaMu 3(()EKTUBHOCTU BBLAECMS-
0T COLMAIBHYIO M IKOIOIHYecKyH0 3((EeKTHUBHOCTh CEIbCKOXO03AM-
cTBeHHOro npousBozactBa. CouunanbHas 3pQeKTHBHOCT CENbCKOXO-
3SMCTBEHHOI'O IPOM3BOJACTBA U (PAKTOPOB €ro HMHTEHCU(UKALUH
(mpuMeHeHne ynoOpeHHi, CpenCcTB 3aIlMThl PACTEHUH U T.[.) OIpe-
JeTIsieTcsl BKJIaJ0M B MOBBIIICHHE HALMOHAIBHOTO J10X0/Aa (IIpou3Be-
JEHHOT'0 POAYKTa) Ha IYIIy HACEIEHUS U YPOBHEM OJIarocOCTOSHUS
JIIOJIEH.

Okonoruyeckast 3¢p(EKTUBHOCT ONPENENAETCS BIUSHAEM Cellb-
CKOXO3AHCTBEHHOT'O TPOU3BOJCTBA M €0 COCTABIISIOIIMX Ha COCTOS-
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HHE 370pOBbs JIOJIEN U OKpyxkaromiel cpeasl. OHa oOecrieunBaeTcs
BBEACHHUEM HAyYHO OOOCHOBAHHBIX SKOJIOTMYECKUX HOPM U TPaBUIL,
HCKITIOYAIOIIUX HCIONb30BaHUE SKOJOTMYECKH ONACHBIX TEXHOJIO-
ruif, cOOIIOJCHUEM BCEMH 3E€MJICIIOJIB30BATEISIMU arpOIKOIOrHYe-
CKMX TpeOOBaHHH M IKOJIOTMYECKUX OrPaHUYCHUI NMPHU WHTEHCU]U-
KalliM CeIbCKOXO3SHCTBEHHOTO MPOM3BOACTBA, MPOBEICHUEM KOM-
TIeKCa MEPOIPHUATHI IO OXpaHe MOYB U UX MIIOAOPOIHUs, OCYIIECTB-
JIEHHEM arpoIKOJI0rH4eCKOro MOHUTOPUHTA.

19. CUCTEMA YJIOBPEHUS B YCJIIOBUSAX
PECYPCOCBEPEXEHUSA

CoBpeMEHHOE MHPOBOE CEllbCKOXO3SICTBEHHOE MPON3BOJICTBO
XapakTepu3yercss WHTCHCUBHBIM MOTPEOJICHHEM JHEPropecypcoB:
TOIUTHBA, MEXaHU3aIlNH, TIECTUITUIOB, YIOOPSHUIN U JPYTUX CPENCTB.
Bbicokuii ypoBeHb HHTEHCU(UKAIIMN CEITLCKOTO XO3IHCTBA HAPSILY C
00ecCITedeHNEM BBICOKOH €ro MPOIYKTUBHOCTH COIPOBOXIACTCS 3a-
IPSI3HEHUEM OKPY’KAIOIIEH Cpelibl, YBEIMUEHUEM 3aTpaT Ha €AUHUILY
MPONYKIIMA W JeQUIIUTOM DJHepreTudeckux pecypcoB. C Hauanma
MPOIUIOr0 CTOJETHA KOJIWYECTBO DHEPTUH, 3aTpadrBaeMoe Ha eH-
HHUITY CETbCKOXO03IUCTBEHHOHN MPOIyKIMK Bo3pocio B 8-10 pa3 (B.1.
Kupromms, 1996).

ITocnennue Tpu AeCATUIIETHSI CENbCKOE XO034KlCTBO bemapycu,
KaK ¥ MHOTHX JPYTUX CTPaH, pa3BUBAJIOCH B HANPABICHWH WHTEHCH-
(UKaMu TPENMYIECTBEHHO XHWMHKO-TEXHOTeHHBIM TmyTeM. [lo
OLIEHKE YYEHBIX, B HACTOSIIEE BPeMs Ha MPOU3BOJCTBO MPOIOBOIIb-
CTBHUS pacxoxyerca okoso 20-25% sHepropecypcoB, OTPeOIIeMbIX
B pecriyonuke (I.A. bymatkua). 3TO CBHAETENBCTBYET O TOM, UTO
CEIbCKOE XO3SUCTBO SABISETCS BEChbMa JHEPTOEMKOW OTpacibio, a
COBpEMEeHHOe 3emitezieniie bemapycu maneko ot pamroHaIBHOTO.

Ceropas ctano 04eBUAHBIM, 4TO hopMmupoBaHue 3(hHEeKTUBHOTO,
KOHKYPEHTOCIIOCOOHOTO arponpOMBIIIIIEHHOT0 TIPOM3BOICTBA, 00ec-
TIEYMBAFOIIEr0 TPOJIOBOJILCTBEHHYIO 0€30MacHOCTh CTPAHBI U BXOXK-
JIEHVE€ B MHUPOBBIE PHIHKU TPOJIOBOIBCTBHS, TPEOYET COBEPIIEHCTBO-
BaHUS CHCTEM 3eMJIeNIeNNs Ha OCHOBE Pa3paOOTKH M aKTUBHOTO BHeE-
OpeHuss IPQPEKTHBHBIX, PECYPCOCOEPEraroInuX H HKOJIOTHYECKU
0e30IMacHBIX TEXHOJOTHI MPOU3BOJICTBA PACTEHHUEBOMYECKOH Mpo-
JYKIHH.
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B Hacrosiiiiee BpeMst 3TOMY COOTBETCTBYET WHTEIPHPOBAHHAS
crcTeMa 3eMIIeAeNns WM CHCTeMa aJalnTUBHONW HHTCHCH(HUKAIMH
3emMie/iesIis, KOTOopas MPeAyCMaTpUBaeT pallMoHaabHOe U 3¢ dek-
THBHOE HCIIONIb30BAHUE JSHEPTETHUECKUX M JAPYTHX MaTepUabHBIX
pecypcoB, 00eCeYNBAIONINX CHIDKEHHE YACTBHBIX 3aTpaT Ha MPOU3-
BOJICTBO TIpOAyKITHH (Tabm. 19.1).

Tabnuma 19.1 — Knaccudukaius u xapakTepucTHKa CUCTEM 3eMIIe-
JeTust

CucreMa 3emiie-

XapakTepucTuka
Jenust
[Tnomopoave MoYBH MOIAEPKUBAETCS MPUPOIHBIMU
OKCTEeHCHUBHAs FIOPOIL JUIep pHpo
(dakTopamu
[[Tupokoe NpuMEHEHNE OPraHUYECKUX U MHUHEPAJIb-
TexHorenHas HBIX YJIOOpEHUH, MEIHOPAHTOB, CPEICTB 3allUThI
pacTteHui
buonornyeckas [TonHbIil OTKAa3 OT MHHEpPANBHBIX A30THBIX yHoOpe-

(anmpTepHaTUBHAS) | HUH, XUMHUYECKHX CPEACTB 3aIIUThI paCTCHUN

PanponansHoe U 3¢ (heKTHBHOE HUCTIONB30BaHHE BCEX

WHrerpupoBanHas

MaTEpUAIbHBIX PECYPCOB, CHIDKCHHE YAENBHBIX 3a-
(amanTuBHAsN)

TpaT Ha NPOU3BOACTBO MPOAYKIMU

Hcnonp3oBanre WHOOPMAIMOHHBIX TEXHOJIOTHIA C

eNbI0 TIPUHATHS COBPEMEHHBIX U 3(P(PEKTUBHBIX
Tounas ! P P b

pELIeHUH AT MOTy4eHUs 3KOHOMHYECKU OIpaBiaH-
HOT'0, 9KOJIOTHYECKH 0€30MacHOro ypoxas

[enbpro HHTErPUPOBAHHOIO 3EMIICCIHS SBIISIETCS MOJyYCHNE HE
MaKCHMaJbHOH, a arpOdKOHOMHYECKH IIeJIeco00pa3HON ypOoKaifHO-
CTH CEIbCKOXO3SHCTBEHHBIX KYJBTYpP, YTO COOTBETCTBYET TpeOoBa-
HUIO MPOM3BOACTBA KOHKYPEHTOCIIOCOOHOM NPOOYKLHH, TO €CTh
MPONYKIMHM KadeCTBEHHOW, OOECIEUYEHHOM MEHBIIMMH 3aTpaTaMH
cpenctB uHTeHcHUKauu. [IpuMEHNTENBPHO K XUMHU3ALUK 3TO AOC-
TUTaeTCd MyTEeM PAalMOHAJBHOTO HCIOJIB30BAHMS OPTaHUYECKUX H
MUHEPAJIBbHBIX yI00pEeHUH.

[Tony4yenue BBICOKONH U YCTOMUMBOM MPOIYKTUBHOCTH CEIBCKO-
XO35HCTBEHHBIX KYJIBTYp B YCJIOBHUSX NPeoOafaonux B pecnyonu-
K€ JEPHOBO-TIOA30JMCTHIX MOYB HAXOOUTCS B MPSIMOM 3aBUCHMOCTH
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OT YPOBHSI TUIONOPOHSI TIOYB U 00BEMOB MPHUMEHEHHS MUHEPAIBHBIX
W OpPTaHUYECKUX yJ00pEHUH.

B Teuenune nnutensHOro BpeMEHU B Halllel cTpaHe MpUMEHSIach
KOHIIENIIMS PaCIIMPEHHOr0 BOCIPOW3BOJACTBA IJIOJOPOJUS TIOUB,
pa3paboranHas akamemukom T.H. Kymnakosckoii. CormacHo 3Toi
KOHIIENIMH TOTPEeOHOCTh B MUHEPAIBHBIX YAOOPEHHUSX OIpeens-
Jach Ha OCHOBAHUH JI03bl, HEOOXOIUMOH ISl TIONyYeHHS TUIaHHUPY e-
MO#i YPOXKaMHOCTHU U JIOTIOJIHUTEIILHOTO KOJTMYECTBa (CBEpX BHIHOCA C
ypo’kaeM) JJIsl TIOBBIIIEHHUS CO/IEpIKaHUs AJIEMEHTOB MUTAaHUS B MOY-
Bax. B pesynbTare peanuzanvu JaHHON KOHILIENIMHU B peciyOnnke 3a
20 mer ynmanoch MPakTHYECKH YTPOUTH ILIOJOPOIUE MOYBHI U B 2,8
pasa yBEIWYUTHh YpPOKAaWHOCTh CENbCKOXO3SIMCTBEHHBIX KYJIBTYp, a
TaKXKe CO3JaTh MPEANOCHUIKA CTA0MIN3aIMN TPOYKTUBHOCTH MAalll-
HU.

OntuManbHble 00beMbl TPUMEHEHUST YIOOPEHUI B CETbCKOXO-
3SMCTBEHHOM TMPOM3BOACTBE OBLIM JOCTUTHYTHI B 1986-1990 1. B
9TO BpeMs Ha | ra MaxoTHBIX 3eMelb BHOCHIIOCH 14,4 T/ra opraHude-
CKHUX yIoOpeHui U 259 Kr/ra MUHEpalIbHBIX yI00pEHHIA, B TOM YHCIIe
a30THBIX — 88, (ochopHbIx — 65, KamuiHbIX — 106 Kr/ra 1.8. (pHUCy-
HOK 19.1), a Ha MYrOBBIX 3eMIIAX 11032 MUHEPAITBLHBIX yI0OpeHui co-
ctaBuna 176 kr/ra. DTOT MEPUOJ CEILCKOX03IHCTBEHHOIO IIPOU3BO/I-
CTBa XapaKTEpU3yeTcs BBICOKOH MPOJYKTUBHOCTHIO mamHu — 42,8
1/Ta K.efl., JyronacTOMIIHbEIX yroauii — 19,7 1/ra k.ex.

B mocnenyromue roasl mpruMeHeHe MUHEPaIbHBIX YIOOpEHHI B
CEITbCKOM XO3HCTBE TIOCTENEHHO CHIKajIock. B 1991-1995 rr. ono
cocraBwiio 177 kr/ra a.8., a B 2001 r. — 138 kr/ra a.B. 1 xak cienct-
BHE, IPOAYKTUBHOCTbh MMAIHU yMEHbIIMIACh B 1,5 pasza. B aTu ronpl
ypokail (hopMHpPOBAIICS 32 CUET YMEHBIIEHUS! PYKOTBOPHOTO, HCKYC-
CTBEHHO CO3JTAHHOTO 32 TOJII XUMH3AIUH TLIOIOPOIHS TTOYB. AHAIIO-
TUYHAS TEHJISHIIWS TI0 WCIIONIb30BAaHUI0 MHHEPAIbHBIX YI0OpeHui
YCTaHOBJICHA M Ha YIYYIIEHHBIX JYroBBIX yromwsx. IlocremeHHoe
yBeNW4YeHHe OOBEMOB NPUMEHEHHS MUHEPANbHBIX YIOOpEeHH 10
250 xr NPK/ra npuBeno x pocty NMpOIyKTHBHOCTH TMaXOTHBIX 3e-
Mmenb. B 2008 roxy oHa cocrasisina 47,8 11 k.ex./ra.
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Pucynok 19.1 — Jlunamuka npuMeHEeHUs MUHEPAIBHBIX YI00pEeHUH 1
MPOAYKTUBHOCTH MAXOTHBIX U JIYTOBBIX 3€MeEIh

Ponp mmonopoaus mo4yB M ynoOpeHWil B MPOM3BOJICTBE pacTe-
HUEBOAYECKON MNPOAYKUMH YOECAWTENBHO IEMOHCTPUPYIOT IOAaHHBIC
akanemuka .M. boraeBuya, CBUACTENBCTBYIOLIME O TOM, YTO pa3-
JUYUS B yPOKaWHHOCTH 3€PHOBBIX KYJIBTYP IO PailoHaM pPecIryOIHKH
(ot 55,3 w/ra B I'pognenckom mo 15,3 n/ra B Kpyrckom) Ha 67%
00yCIIOBIIEHBI TUIOOPOJMEM IOYB U J03aMH MUHEPAIbHBIX M Opra-
HUYeckux ymoopenuit (pucynok 19.2). Ilnmogopoauie moyB sBiseTcs
OCHOBOH YCTOHMYMBOTO Pa3BUTHS CEIBLCKOI'O XO3SHWCTBA NMPH JIFOOBIX
MOTOAHBIX YCIIOBHSIX.
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O MNnogopoave noys
@ OpraHuyeckue yaobpeHns

B MyHepanbHble ya06peHus

M [Npoyvre dakTopbl

Pucynok 19.2 — Jlonst ¢akTopoB, y4acTBYIOIIUX B (hOPMHPOBAHUM
YPOXKaltHOCTH 3epPHOBBIX KYJbTYp IO paiioHaMm pecryonuku 3a 2001-
2005 rr. (1o maraeM .M. borneBnda)

VY Bcex cTpaH ¢ BBICOKHM YPOBHEM €ro pa3BUTHS €CTh OAHA 00-
Iast 4epTa — MOYBHI C BHICOKHM TLTOIOPOANEM, CPOPMUPOBAHBI OJa-
rofaps [UTMTETHbHOMY, HHTEHCHBHOMY MPHUMEHEHHIO MUHEPATbHBIX U
oprannyeckux ymoopenuit. Hanpumep, 6omee 80% mouB cenpckoxo-
3siicTBeHHBIX yroanid OunisHauu, [Isennu u Hopeerun oTHOCSATCA
K BbICOKOOOecmedeHHbIM (hochopom U KamueMm. Hampumep, komeba-
HUS ypOXAHOCTH, 3€PHOBBIX KYJNBTYpP 3[1€Ch B Pa3UYHBIE IO I10-
TOIHBIM YCIOBUAM Tofpl He npeBbimaroT 10-15% (B.B. Jlama, 2007).

Ji1 1epHOBO-TIOA30/IMCTHIX TIOYB OYEHb BaXKHOE 3HAYCHHWE B
(hopMUPOBAaHUHN YPOXKAWHOCTH CEIHCKOXO3SMICTBEHHBIX  KYIBTYP
nMeer copepkanne rymyca, ¢ochopa m kamms, pH. Ilo maHHBIM
KpPYITHOMAcITaOHOTO arpoXMMHYECKOro oOCIenoBaHUs IIOYB Ha
1.01.2008 r., cpemHEB3BELIEHHOE COIEPKaHUE T'yMyca B MaXOTHBIX
noysax cocrasiuser 2,24%, noasmwxkHoro ¢ocdopa — 179 Mmr/kr, ka-
must — 193 mr/kr, pHyc — 5,92.

daxTudeckoe conepkanne dochopa U Kajaus B MaXOTHBIX MOY-
BaX — HIDKE ONTHMAIBHOTO YPOBHS, KOTOPBIM s JEpHOBO-
nom3onucTeix ouB cocrasisier 200-300 mr/kr. B mepcnektuBe s
YCTOHYHMBOTO Pa3BHUTHS 3eMIICACTUS W CHIDKEHHS 3aBHCHUMOCTH OT
HEONMArONpUATHBIX TOTOMHBIX YCIOBUW HYXHO IOBBICHTH COZIEpXa-
HUE 3TUX 3JIEMEHTOB B MMAXOTHBIX ITOYBAX JI0 ONTUMAIEHOTO YPOBHSIL.
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Munepanbable ynoopenusi. CocTosHUE IMJIOAOPOIMS MOYB B
3HAYUTEIFHON CTEIEHU Ompeaensercss 00beMOM MPUMEHEHUS! MUH e-
paJIBHBIX M OpraHUdYecKux yaoOpenuid. B coorBerctBuu c ['ocymap-
CTBEHHOH NpOrpaMMOil IIaHUpYeTCs yBEMHMYEHHE MOCTAaBOK MHUHeE-
paJIbHBIX yIoOpeHHil cenbckoMmy Xxo3siicTBy K 2015 romy mo 1930
TBHIC. TOHH JI.B., B TOM 4Hciie 766 ThIC. a30THBIX, 316 — ¢ochopHBIX 1
848 TBIC. TOHH KaJMHHBIX YIOOpCHHIA.

PecypcocOeperatomiasi cucrema NpuMeHEHHs YIOOpEHUH J0XK-
Ha obecreynBaTh cOAJAHCHPOBAHHOE MUTAHHE MO BCEM 3JIEMEHTaM
CENTbCKOXO3HUCTBEHHBIX KYJIbTYp, MaKCUMaJbHYIO OTJady B BHUJE
NpHOaBKH YPOXKAHHOCTH, a TaKkKe XOTsi ObI MUHHUMaJbHOE MOBBHIIIIe-
HUE 3a1acoB B MouBax Gocdopa u Kaius. ATpOXUMHUYECKH OKYIBTY-
pEHHBIE TIOYBHI, 00IaatoIIe ONTUMAIBHBIMU ITapaMeTpaMu Cojep-
xanus Qocdopa, kamms, rymyca, pH, o0yciaBIuBamT cCTaOUIBHYIO
OCHOBY MPOJYKTUBHOCTH PACTEHHEBOIYECKOW OTpaciy, 0OCOOCHHO B
TO/Ibl C HEOJIATONPUSTHBIMH TTIOTOJJHBIMY YCIIOBUsIMUA. Ha Takux mou-
Bax JIUISl TIONyYEHHS TUIAHUPYEMOH ypOXKallHOCTH TpeOyroTCsS MEHb-
IIHME 3aTPaThl MHHEPAIBHBIX YIOOPEHHH, YTO MO3BOJISIET MepeiTH Ha
IPUHIMUIIHAIBHO HOBYIO peCcypcocOeperarolyo CUCTeEMy UX IpuMe-
HEHHA.

B Hacrosiiee BpeMsi JaHHasi CUCTEMA YK€ pealu3yeTcs B IIaHax
IIPUMEHEHUs YJOOpeHUH 110 MOJIsIM U OTIeNbHBIM yyacTkaM. CyTh ee
3aKJII0YaeTcs B TOM, YTO PAcUETHBIE J03bI MUHEPAIBHBIX YI0OpEHHI
Ha T0YBax C ONTHMAJbHBIM coiepkaHueM ¢ocdopa u Kaaus JOJIK-
Hbl KOMIICHCHPOBATh BBIHOC ITHX JIEMEHTOB C YpOXKaeM, T.€. MOJ-
JeP>KUBaTh AOCTUTHYTHIH ypOBEHb ILtomopoaus nous. Ha mousax c
Oornee HU3KHM coaepxkaHueM ¢ocopa W Kaaus pacueTHBIC O3B
(dochopHbIX U KaTUHHBIX ynoOpeHuit Ha 40-80% MpeBbILIAIOT BHIHOC
YKa3aHHBIX 3JIEMEHTOB C LIEIbI0 OCTEIIEHHOT O MTOBBIILICHHS 3aI1acoB
WX B MOYBax, a Ha MOYBax ¢ cojepkanueM ¢ochopa u xamus Oomee
300 mr/kr mpu pacdere 103 ya0OpEeHUH IpeaycMaTpUBaeTCsl TOIBKO
gactuuHas (50-60%) xommeHcanus BeiHOca (ochopa U Kaaus C
ypo’kaeM. A30THbIE yHOOpEeHUS! NPUMEHSIOTCS B J103aX, PaCCUUTAaH-
HBIX Ha MOJIy4eHUE IJIaHupyeMol ypoxaliHocTu. [Ipumenenune Takoi
pecypcocbeperaromeil cucreMbl yIoOpeHHH MO3BOJSET BBIPOBHSTH
arpoXMMHUYECKYIO MECTPOTY IMOJIEH W MOJIYYUTh MaKCHMAJIbHYIO OT-
Jlady OT MUHEPAIbHBIX YA0OpEHHUH.
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OnHUM U3 pe3epBOB MOBBIMICHNUS MPOAYKTUBHOCTH CEIbCKOXO-
3MCTBEHHBIX KYJBTYp SIBISIETCS NMPUMEHEHHE MHUKpPOYAOoOpeHuil ¢
y4eToM o0ecliedeHHOCTH TI04B MHKpOdJIeMeHTaMH. B pecypcocOepe-
rafiomeld cucreMe yAOOpeHHs IpeayCMaTpHUBaeTCs HCIONb30BaHHUE
WX Ha TO4YBaX IMEPBOM M BTOPOH, a TaKXKe TPEThel Ipymibl o0ecte-
YEHHOCTH MUKPOdJIEMEHTaMHU IPH IIJIAHWPOBAHUU BBICOKOW MPOIYK-
TUBHOCTH BO3JEJBIBAEMBIX KYNbTYp. IIpu 3TOM OCHOBHBIM 3KOHOMH-
YECKH M DKOJIOTHYECKH IeNIecO00pa3HbIM CIIOCOOOM TPUMEHEHHS
MUKPOYJIOOpEHUH SIBISIOTCS HEKOPHEBBIE MOJKOPMKHU B IMEPUOJ Be-
reTalyH.

CoBepIlIeHCTBOBaHNE TEXHOJIOTUU (CIOCOOOB) BHECEHHS TaKKe
CIOCOOCTBYET pecypcocOeperampiieMy NpuMeHeHN0 yno0penunii. Bo
BCEX CTpaHaxX MHpa COBEPIICHCTBOBAHHE CIIOCOOOB BHECEHHUs yn00-
PEHUH HJIET N0 MYTH WX JIOKaJW3alMd B TOYBE. ATPOXMMHYECKOM
HAYKOW YCTaHOBIICHO, YTO JIOKAJBHBIA CIIOCO0 BHECEHHUs1 Oolee 3 (¢-
(hexTHBEH, YeM pa3dpoCcHOI, uTO Mo3BOJseT B cpenneM Ha 30% co-
KpaTHTh 103y, @ BMECTE C TEM W 3aTpaThl Ha ynoOpenue. B momb3y
JIOKAJIBHOTO BHECEHUS! YJAOOpPEHUH CBUJIIETEIBCTBYIOT JAHHBIE OITbI-
TOB C caxapHOH cBekioi (tadmuia 19.2). [Ipu JokaIsHOM BHECEHUH
cesikoit «KMONOSEM-MEGA» Ngy B dopme kapbamuga ¢ rymart-
HBIM MTOKPBITHEM OBLIIA MOJTYYeHA TaKasl )K€ YPOKalHHOCTh, YTO M TIPH
BHeceHHH Nip pa3dpocHbIM crocoOoMm. [IpuOBUTE OT JIEHTOYHOrO
BHeceHus coctaBuia 113$/ra.

Tabnuma 19.2 — IIpomyKTHBHOCTH caxapHOM CBEKIIBI B 3aBHCHMOCTH
oT cioco0oB BHeceHus yaoopenuit (nanusie PYII «OnbiTHAS Hayd-
Hasl CTaHITHA 10 caxapHoi cBekiey», 2007 1.)

[Tpu6sLTH OT
Cnoco0 BHe- N
Ho3a azo- Ypoxaii- Caxapu- JIOKaJIbHOT O
CeHHA ya00- 0
o Ta, Kr/ra HOCTb, T/Ta CTOCTh, % BHECCHMS,
peHuit
$/ra
Paz6pocHoii 120 74,0 17,0 113
JIokanbHbII 60 74,5 17,6

PsnkoBoe ynmoOpenune — BHecenue Qochopa u NPK B dopme
KOMIUIEKCHOT'O YIOOpeHHUs B PSAJKH IPH MOCEBE M HEKOPHEBBIE 1O/
KOPMKH MHHEpPAIBHBIMH TAaKKe OTBEYAIOT TPEOOBAaHUSIM pecypcoc-
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Oepexenus u 3xonorun. [1o nanapiM ONBITHON HayYHOH CTAaHIMH MO
caxapHoii cekiie (2007 r.), MPUNIOCEBHOE BHECEHHE 2 II/Ta KOM-
TUIEKCHOTO yAOOpEHHS 1O BIMSHUIO Ha YPOXKAHHOCTH KOPHEIJIOL0B
PaBHO3HAYHO MPUMEHEHUIO UX B /103€ 4 1I/Ta B OCHOBHOW MPUEM TIOA
KyJbTHBAIIHIO.

s HEeKOpHEBOW MOAKOPMKH Yallle BCErO MCIOJIb3YHOTCS MHUK-
pO3JIEMEHTHI, a30T, a B mociaeaaue roasl u KKV, B cocTaB KOTOpBIX
BXOZAT a30T, ¢ochop, Kajuii, cepa, MAarHUH U MUKpOdJieMeHTHI. M c-
MOJIb30BaHUE HEOONBIIMX KOJWYECTB JJIEMEHTOB MUTAHUS B HEKOP-
HEBYIO MOJKOPMKY OKa3bIBaeT TaKOM e WM OOJbIIHi 3P deKT, yeM
MIpH BHECEHUU B MOYBY OoJblel 1036l ynoOpenuii. Tak, mpu HeKop-
HEBOW TOJKOPMKE J03bI MUKPOYJOOpEHU MOKHO COKPATUTh MOYTH
B 10 pa3, 4TO MO3BONSET CHU3UTH 3aTPAThl HA X MMPOU3BOJICTBO.

Pa3paboTka u mpuMeHeHHe HOBBIX (pOopM MUHEPATBHBIX y100pe-
HHUIA TaKkXKe COICHCTBYET pecypcocOepexenuto. OOIeH TeHASHITNEH
B MHPOBOH MpakTHKE W B HAIIEH pecrnyOlHKe SBISETCS YBEIHMYEHHE
00bEMOB TPUMEHEHUs KOMIUIEKCHBIX TBEPIBIX M JKUAKHX (OpM
yIOOpEeHUI IoJl KOHKPETHBIE CEIbCKOXO3SMCTBEHHBIE KYIBTYPHIL.
IIpuMeHeHne KOMILIEKCHBIX yJOOpEHMH MO3BOJIIET MOYTH B 2 pasa
CHM3UTbh SHEPreTHYECKUE U TPYAOBBIE 3aTpaThl Ha UX BHECEHHUE II0
CPaBHEHHIO C OIHOKOMIIOHEHTHBIMHU.

K sHeprocOeperarommm 1 3K0J0THUYECKH IPUEMIIEMbIM y100p e-
HUSIM CJIEIYeT OTHECTH a30THbIE MEAJICHHOICHCTBYIOIINE yI00pEHUS
(MOueBMHA C THAPOryMaToM, cyiab(haT aMMOHMS C 3AaIUTHBIM I10-
KpBITHEM). OTH ymoOpeHHsI o0afaioT MPOJIOHTHPOBAHHBIM (IITH-
TENbHBIM) JIefiCTBHEM, 00ECIEUMBAIOT CHUKCHUE IOTEPh a30Ta IPH
BBIMBIBaHWUHU Ha 27-35%, Ta3000pa3Hbix moTeps azora — Ha 10-15%,
YBEIUYCHHUE YPOXKAMHOCTH CEbCKOXO35MCTBEHHBIX KynbTyp Ha 10-
28%, ydydlIeHue KauecTBa MPOLYKLUH 33 CUET CHIDKEHHSI COZepKa-
HUSl HUTPAaTOB — HA 15-30% mpu OAHOBPEMEHHOM COKpAIIECHUH Ha-
xortenns > Cs u Sr, Tsmxenbix MeramnoB — Ha 10-30% 1o cpaBHe-
HUIO CO CTaHAapTHBIMH (HOPMaMHU.

OHeprocOepeKEHNUI0 MOXET COAEHCTBOBATH COBMEIIEHHE BHE-
CEeHUs yJOoOpeHN B HEKOPHEBYIO MOAKOPMKY C IPYTUMH TEXHOJIOT U-
YECKUMH IPUEMaMH, HallpUMep, ¢ BHECEHUEM IECTULUAOB, PeryJis-
TOPOB pOCTa pacTeHuil. HayuHbIMH HCCIeNOBaHUSIMH yCTAHOBJICHO,
YTO 703y MECTULHMIOB MOXHO YMEHBIINTh HAa 30% IpH COBMECTHOM
UX BHECEHHH C a30THBIMH yo0peHusiMu (5-10 kr/ra n.8.).
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[lepcnieKTUBHBIM CUHTAETCs BHECEHUE yJOOpEHHU MpH Kameb-
HOM opomeHnn — Qeppuranun. OHO MOXKET OBITh HCIIONB30BAaHO B
oBOIIEeBOACTBE. [/ 3TOH LIENM MCIONB3YIOTCS XOpOIIO PacTBOPH-
MbI€ B BOJIC KOMILJIEKCHBIE YAOOpPEHUSI — PACTBOPHUH, KPUCTAIUIMH U
Ap.

HemanoBaxxHoe 3HaueHHe Kak pecypcocOeperaromuil mpuem
MMEEeT COBEpUICHCTBOBAHUE IMPUMEHEHUS TEXHUKU M BHECEHUs
ya00peHnii, KOTOpOe BO BCEM MHUPE HUJET 1O IMyTH MOBBIIICHUS paB-
HOMEPHOCTH BHECEHHUS, TOYHOCTH JO3MPOBAHHS M YBEIHYEHUS ee
MIPOM3BOANTENBHOCTH (YBENUYEHHE MIMPUHBI 3aXBaTa, TPY30I0IHEM-
HOCTH, CKOPOCTH JIBH)KEHHS U T.J.).

B nacrositiee BpeMs B pecnyOJIMKe MPUMEHSIOTCS BBICOKOIPO-
W3BOJUTENbHBIE MAIIMHBI JUI1 BHECEHUS TBEPABIX M KUAKHX MHUHE-
PaNbHBIX YA0OPEHHI MMIIOPTHOTO MTPOU3BOACTBA, COOTBETCTBYIOIIIE
COBPEMEHHBIM TPEOOBAHMSAM IO TOYHOCTH JO3MPOBAHHS W PaBHO-
MEpHOCTH BHeceHHs yaoopenuii. B bemapycu co3gansl u mpuMeHsis-
IOTCS MAIIMHBI Ui BHECEHWS TBEPABIX MHUHEPAIBHBIX YAOOpeHUit
(PIOY-12, CY-12 u np.), xapaKTepu3yIourecs JyIIIIMA 0 CpaB-
HEHHIO CO CTApOH TEXHUKON TEXHOJIOTMYECKUMH XapaKTEPUCTUKAMHU.

Oprananuyeckue ynoopenus. Hapsiny ¢ MuHepaibHBIMH yH00-
PEHUSIMH OpTaHUYECKHE YIOOPEHHUs SBIISIOTCS JONOJIHUTEIBHBIM
HCTOYHUKOM 3JIEMEHTOB NuTaHUsA. ONHAKO CErojHs, YUUThIBas, YTO
PEHTa0ENbHOCTh UX B CBSI3M C CYLIECTBEHHBIM POCTOM 3aTpaT Ha 3a-
TOTOBKY M BHECEHHE HAXOAWUTCS HA MUHMMAJIBHOM YPOBHE, OPTaHHU-
YecKue ymoOpeHHs CIIeyeT pacCcMaTpuBaTh B OONBIIEH Mepe Kak
OCHOBHOE CPEICTBO I TOAMCpKaHMS Oe3aedHuIINTHOTO OanaHca
rymyca " yiay4lleHus: arpou3HuecKUX CBOICTB MOYBHI.

3amaya 3emiiefenus Ha OJMKaiilliee BpeMsl — COXPaHHUThH Oe3jie-
(¢uIMTHBIN O6ajJaHC ryMyca Ha [0YBaX C BBICOKMM €ro COJIEpKaHHUEM,
a Ha MOYBaXxX ¢ HU3KUM COJIEpKaHUEM — 00€CIIEUUTh HOIOKUTEIbHBIN
0anaHC M HaKOIUIEHHE TyMmyca B mouBax. IIpu ciiouBIueiics CTpyk-
Type MOCEBHBIX IIOMIAael Ha MaXOTHBIX 3eMJISIX PecIyOIMKN MHHeE-
pasmzyerca B cpeaneMm 1,0-1,2 1/ra rymyca B ron. 3a cyeT pacTu-
TEJIBHBIX OCTATKOB BOCCTAHABJIMBAETCSl HAa CBSI3HBIX IIOYBaX B Cpell-
HeM okono 50%, Ha nerkux nmouBax — okono 40% morepes rymyca.
OcranpHOE KONMYECTBO MHHEPAIM30BAHHOIO TYMYyCa JOJDKHO OBITH
BOCCTAHOBJIEHO 3a CUET BHECEHUS OPIraHUYECKUX yI00pEHHH.
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MakcuManbHas MOTPEOHOCTh 3EMJICACTUS B  OPraHUYECKUX
ynoOpeHusx s obOecrieueHus: Oe3qeUIIMTHOrO OallaHca Trymyca
cocrasiser 12 1/ra, wim 55,7 mitH. ToHH (Tabnuma 19.3).

Tabnuia 19.3 — [TorpeOHOCT U BO3MOXKHBIC 00BhEMBI IIPOU3BOJICTRA
W BHECEHHS OpraHudeckux ymobpenuii B Peciybnuke benapych

[otpebHocTs | B03MOXKHO HaKoOIIEHHE OPraHUYECKUX
st 6e3nedu- | ymoOpeHHi, MITH. T YCIIOBHOT'O HaBO3a
LUTHOrO OanaH- | 3a cuer
O6mnacTs 3a CYET BCETO
ca rymyca HABO3a U
3aTaIIKu
MJH.T | T/Ta KOMIIO-
COJIOMBI | MJH.T T/Ta
CTOB
bpectckas 9,8 14,6 8,4 1,7 10,1 15,0
Burebckas 6,6 8,5 7,4 1,0 8,4 10,8
I'omenbckas 10,5 15,3 6,7 1,9 8,6 12,5
I'ponHeHCcKas 8,7 12,3 7,9 1,6 9,5 13,4
Munckas 12,9 11,9 11,8 2,1 13,9 12,9
Morunesckas 75 10,4 5,9 1,4 7,3 10,2
Benapych 55,7 12,0 46,8 9,7 56,5 12,1

C yderoM (aKTHYECKOTO TOTOJIOBBSI CKOTa B OOIIECTBEHHOM
CEKTOpE pEAbHBIA BBIXOJ OIlCHWBaeTCs B 46,8 MJIH. TOHH, YTO HE
obecrieunBaeT MOTPeOHOCTh MHTEHCHBHOTO 3emutesnenus. [Ipu stom
CIIeNlyeT OTMETUTh BBICOKO3aTPATHOCTh TEXHOJOTHI BHECEHUS Opra-
HUYECKUX yA0OpeHwil. B CBS3M ¢ 3THM OCTPO CTOMT Ipobiema Kak
pecypcocbepexeHns, TaK ¥ HaKOIUICHHSI OPTaHIMYECKUX YI00pEeHHIA.

CHWXeHHe 3aTpaT MPU KCIOIh30BAHUU HABO3a MOXKET HJITH I10
MyTU COBEPIICHCTBOBAHUS TEXHOJIOTHH €TI0 MPUTOTOBJICHUS M BHECE-
HUsl. TeXHONOTUsl MPUTOTOBJICHUS TOJDKHA OBITh HAIPAaBJICHA HA IMO-
JMy4eHUEe Ka4eCTBEHHOrO HaBO3a, KOMIIOCTOB, T.€. HA CHUXKCHUE I10-
Teph a30Ta, COJACPKAHHS MATOMCHHOW MUKPOMIOPHI, YMEHBIICHHE
KOJTUYECTBA CEMSH COPHSKOB, BJIAXKHOCTH W YBEIHYCHUE KOHIICHTPA-
MU 3JIEMEHTOB MuTaHus. HaBo3 mydiiero kavecrBa moiyvaroT Mpu
XPAHEHUHU XOJIOAHBIM CITOCOOOM, IPU KOTOPOM MEHBIIIE TOTEPH a30-
Ta M OPraHUYEeCKOro BellecTBa. [Ipu BBHIBO3KE HAaBO3a HEOOXOMAMMO
HCTOJIb30BATh MEHEE 3aTPAaTHYI0 MPSIMOTOUHYIO TEXHONOruto. Ilpu
5TOM BHECeHHE HaBo3a 3G GEeKTUBHO B pamuyce 5 kM. PaBHOMepHOE
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BHECCHHE M CBOEBPEMEHHAs 3ajiellka HaBo3a 00eCIeYHBAIOT MAKCH-
MaJbHYI0 ero 3QQEKTUBHOCTh W MPESKJC BCEro MPH BO3ICIBIBAHUU
MPOMAIIHBIX KYJIbTYp (KOPHEIUIONOB, KYKYPY3bl, CaXapHOH CBEKJIBI,
kapToens U OBOIIHBIX KYJIBTYD).

C TOuKM 3peHHUsi pecypco- U SHEProcOepeKeHHs OpraHuYecKUue
yaoOpeHHs Ajsl TIONOJTHEHUS 3allacoB TyMyca B TIOYBE CIEeAyeT Huc-
MOJIb30BaTh HA TIONAX, PACMIOIOKEHHBIX BOJU3M MECT UX 3aTOTOBKH.
Ha ynaneHHBIX MONSIX peryaupoBaTh OallaHC OpPraHMYEeCKOro Belle-
CTBa B TIOYBE Iienecoo0pa3Hee 3a CUeT MHOroJeTHUX 000O0BBIX Tpas,
MPOMEXYTOUYHBIX MOCEBOB, CHIEPATOB, & TAKXKE HCIONb30BaHHSI CO-
JIOMBI.

Csoitie 80% cBruHUHBI B Pb mpon3BoaaT CBUHOKOMILIEKCHI (M H-
JIyCTpHallbHasi TEXHOJOTHSI B JKUBOTHOBOJCTBe). lcmomb3oBaHue
THJIPOCMBIBA JIJISl YJIAJICHHS DKCKPEMEHTOB )KHBOTHBIX CO3JIaeT Cepb-
€3HYIO0 JKOJIOTHYECKYI0 TpobieMy. Tompko Ha 1 CBHHOKOMIIIEKCE
MOIIHOCTBIO 54 THIC.TOJIOB €KErolHbIA 00bEM CTOKOB BIa)KHOCTHIO
ceeie 97% mnpessimaer 400 Teic.M3. UToOB pon3BecTtr 1 T CBUHHU-
HEI, 3aTpaunBaercs 80-100 M umCTOM BOJIBI.

Tombko B I'pomuenckoit 1 MormieBckoil 007acTAX HE yBJICKa-
JIUCh CTPOUTEIHCTBOM OIPOMHBIX CBHHOKOMIIJIEKCOB, a OTpaHUYH-
JIACh WX MOIIHOCTBIO 12-24 THIC.TOJOB EXErogHOro OTKopMa. B
cTpaHax EBporeiickoro coro3a 3amnpemnieHo BO3BOIUTh KOMITJIEKCH Ha
Oonee ueM 15 ThIC.CBUHEH.

Heo0Oxoaumo mo BO3MOXXHOCTH OTKa3bIBATHCS OT THIAPOCMBIBA,
T.K. BBICOKas BJIAQ)XHOCTh HaBO3a CHIKaeT d()(PEeKTHBHOCTH €ro mc-
TTOJTE30BAHUS M3-3a OONBIIMX TPAHCIIOPTHBIX 3aTpar (UTO yXKe Ha-
OJrromaeTcss B HEKOTOPBIX XO03AHMCTBAaX). ITO MPUBEIACT K AKOHOMHUH
sHepropecypcoB. PaHee BbIBO3Ka KHUAKOTO HaBO3a ObIIa IKOHOMMHY €-
CKH Iellecoo0pa3Ha Ha pacCcTOSHHE 10 5-7 KM, TO Temepb — TOIBKO
0 2-3 KM.

[IpumeHeHue KUAKOrO HaBO3a — JTOCTATOYHO YHEPrOeMKasl OIle-
pamus. Ho Hamo mpuHUMATh BO BHUMaHUE TOT (akT, YTO €ro YTHUIIH-
3amus SIBJIAETCS] BBIHYXKJIEHHBIM 0053aTeNbHBIM MepornpusitueMm. Ot-
Ka3 OT yTWJIM3AIMN HEN30EKHO MOBIIEUET 32 cO00il cephe3HbIe KO-
JIOTUYECKHE HapyIIEHUSI.

Jis xoMIieHcaruu JieuITa OpraHuvIeckux ymnoOpeHui HeoO-
XOJINMO E€KETOJHO MCIONb30BaTh 3,0 MIIH. TOHH COJIOMEI, 2,8 MIIH.
TOHH Topda, a TAKKEe UMETh B CTPYKTypE IOCEBHBIX IUIOMIAJICH HE
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Mernee 10% MpPOMEXYTOYHBIX KYJIBTYp, 3alalllka PacTUTENbHBIX OC-
TATKOB KOTOPBIX TO3BOJUT JIONMOJHHUTENBFHO MOTy4aTh A0 1,5 MuH.
TOHH OPTraHMYECKOrO BEIIECTBA.

Conoma. Tlpu crnoxupiielcs CTPYKType MOCEBHBIX IUIOMIaaen
BBIXOJI COJIOMBI B 3€MJICACIMU CTpaHbl COCTaBiseT 5,5-7,0 MITH.T.
Yactp ee (mpumepHo 40%), B OCHOBHOM slUMEHHasi U OBCSHAs, HC-
MoJIb3yeTCd Ha KOpMOBbIe Lenu. Jpyras (comoma pxu, TpUTHKAIE,
TIIICHHUIIBI) MOXET HMCIIONBb30BATHCS sl TMOJICTUIKK CKOTa B LIENAX
3arOTOBKH OpPTraHMYECKHX YI00peHUi.

O deKTUBHBIM CIIOCOOOM HCIOIB30BAHHUS COJIOMBI SIBJISETCS €€
HEIOCPEICTBEHHOE MTPUMEHEeHNEe Ha yaoOpeHue 0e3 oTuyXICHHs W3
arporeHo3oB. B pecnybnnke 00beMbI TAKOT'O MCIOIB30BAHUS MOTYT
nocrurath 3,0 MJIH. TOHH B ToJ. B kadecTBe y1o0peHnss MOXKHO HcC-
MOJIb30BaTh COJIOMY KAalyCTHBIX KYJbTYp (pelbKa Maciu4Has, rop-
YWIa, CYpeIHnIla, Parc), COIOMY TPEUNXH, KYKypy3bl, JIIOIWHA, KO-
MOBBIX 000O0B, COM, KOTOPbIE B YHUCTOM BHJE MPAKTUYECKU HE HC-
MOJIB3YIOTCS HA KOPM U MOACTUIKY. JI7st ymoOpeHust peKoMeHyeTcst
TaKXX€e COJIOMa 03MMOH U SPOBOM MIIEHUIbI, 03UMOI0 U SPOBOrO TPH-
TUKaJe, a TAKXKE U3JIUIIKA COJIOMBI STUMEHsI, OBCa, Ipoca U 3epHO0O-
OOBBIX KYJBTYD.

3anmamka 1 T cOJIOMBI B COYETAHUM C JKUIKUM HaBO30M MJIM MU-
HEepaJbHBIM a30TOM II0 arpOHOMHYECKOH 3()(EKTHBHOCTH H TIO
BIIMSIHUIO Ha COIEpXKAaHME TyMyca B IIOYBE PaBHOLICHHA 2-3 TOHHAM
COJIOMHCTOr0 HaBo3a. IIpon3BoACTBEHHbIE 3aTPaThl B 3TOM CIydae B
1,5-3,0 pa3a MeHBIIIE IO CPAaBHEHHIO C TIPUTOTOBJICHUEM U IIPHMCEHE-
HUEM TPAIULUOHHBIX OPraHUYECKUX YAOOpEeHUil.

Mnoeonemnue mpagvl. CoxpaiieHue o0beMOB IIPUMEHEHUsS Op-
TaHWYECKUX YIOOpEHHH HACTOATENBHO TPeOyeT pacIiupeHHsl I10CEB-
HBIX IUIOIIAAEH moj MHoroseTHue 0000Bble TpaBbl. MHOroYMCIEH-
HBIMU HCCIICIOBAHHUSAMH YCTAHOBJIEHO, YTO U3 BCEX CEIbCKOXO3SNUCT-
BEHHBIX KYIBTYp TOJIBKO MHOTOJETHHE 0OOOBBIE TPaBHI CIIOCOOCT-
BYIOT HaKOIUIEHHIO OPTaHWYECKOTO BelecTBa B mouBe. UToOBI obec-
MEYUTHh MOJOKUTEIbHBIN 0ajlaHC IyMyca IpU BO3ZEIBIBAHMU BCEX
IpYruX KyJNbTyp, HEOOXOJMMO BHOCUTH ONPEAEICHHOE KOJIMYECTBO
oprannueckux ynoopenuil. [lpu Hamuuum B ceBoobopore 25% MHO-
rojeTHuX 000OBBIX TpaB Oe3nedUIMTHBIA OalaHC TyMyca B MOYBE
oTMedaercsl Jaxke 0e3 BHECEHHs HaBO3a MPH MCIIOJIb30BAHUU TOJIBKO
MUHEPAIBHBIX TYKOB. [l MOCTHIKEHHS TOJIOXKHUTENBHOro OajaHca
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ryMyca 3aTpaThl HaB0O3a B 9TOM CJIy4ae CHIKalOTCsI IOYTH B JiBa pasa
MO0 CPaBHEHHUIO C CEBOOOOPOTaMU Oe3 MHOTOJIETHHX OOOOBBIX TpPaB.
Kpome Toro, pasmemnienve mo 3TOMy MpeIIIECTBEHHUKY 3EPHOBBIX
KyJbTYp TO3BOJSIET YMEHBIIUTH 03y a30THBIX yJoOpeHHid Ha 25-
30% 0e3 CHMWKEHUS ypPOBHS MPOAYKTHBHOCTH MAIIHK 32 CYET HC-
MOJb30BAaHUSl KYJbTYPHBIMH DPACTEHUSIMH OHOJOrMYECKOro as3oTa,
HaKOIUICHHOTO B ouBe 0000BbIMU TpaBamu (Hukonuuk I[1.1., 2007).

[Ipousomenimme U3MEHEHNs B CTPYKTYpe IOCEBHBIX IUIOLIANEH
B TOCJIEJIHUE TOJIbl 3aKII0YAIOTCS B YBEIMYEHUHN TUIOMIAAN TPOIIal-
HBIX KYJBTYp, OCOOEHHO CaXapHOU CBEKJIBI U KYKYpy3bl, IPHU OJHO-
BPEMEHHOM YMEHBIIEHUH MOCEBOB MHOTOJIETHHX TpPaB — TJIABHOTO
rymycooOpasyroniero u noysosamurHoro ¢akropa. Eciu B 1996 ro-
ny B bemapycu B cpemHeM Ha 1 ra mpomamiHeIx MPUXOAWIOCH 2,7 Ta
MHOTOJIETHHX TpaB, TO B HacTosmiee Bpemst — 0,9 ra. Tak, B Buteb-
CKOW 00JacTu, HECMOTpPS Ha caMOe HU3KOE BHECEHHE HaB03a, BO3JIe-
JBIBaHUE 2 Ta MHOTOJICTHUX TPaB Ha T'eKTap MPOIMANIHBIX KYJIBTYp B
CTPYKTYpE ITOCEBOB O00ECTIEUMIIO TOJIOKUTENBHBIN OajaHc Tymyca B
MaxXOTHBIX MmoyBax (Tabmuna 19.4).

Tabmuma 19.4 — lunamuka copepskaHus TyMyca B ITAXOTHBIX TOYBAX
Y BO3JIETIBIBAHUSI MHOTOJICTHHUX TPaB

BHeceHo Jlonst mHOTOJIET- | COOTHOILICHHE

ConepxaHue HHUX TPaB B | MHOT'OJICTHHX
rymyca, % Haposa, CTPYKType Toce- | TpaBbl/ Ipo-
O6nactb ’ T/Ta o
BOB, % TTaITHbIe
2008 | =+« 1996- 2007
v 11996 . | 2007 . 1996 .| 2007 r. | 1996 1. -

Bbpecrckas 2,46 | -0,12 9,5 18,2 14,6 1,2 0,6
Burebckas 2,451 0,10 3,9 32,6 24,0 8,8 2,0
Tomenbckas 2,26 | -0,21 6,5 19,3 16,8 1,5 0,8
I'pomuenckas | 1,98 | 0,08 11,1 20,0 18,9 2,0 0,9

MuHckas 2,39 | -0,03 7.3 25,3 13,3 2,8 0,6
Morunesckas | 1,95 | -0,07 43 29,0 23,3 55 1,5
Benapych 2,25 | -0,03 7,0 24,6 18,0 2,7 0,9

B XOBSIﬁCTBaX, rae npeoGnaz[aIOT JICTKUEC ITOYBHEI U BBIXO/] HaBO3a
COCTaBIIIeT MeHee 8 T/ra ImanrHu, H€O6XO,I[I/IMO HCIIOJIB30BATh SHEP-
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rocOeperaromnyo CTpyKTypy MOCEBOB U3 pacuera He MeHee 2 ra MHO-
TOJIETHUX TPaB Ha KaXKABIA TeKTap MPOMalIHbIX KyJIbTYp.

Haxkorienne rymyca B mo4Be 3a CUeT BO3ZACTBIBAHHS KieBepa
3HAYUTENLHO BBITOJHEE, YEM B PE3YNIbTaTe MCIOJIB30BAHMS OpraHH-
YecKuX yAoOpeHuil. DHepro3arpaTsl Ha (GopmupoBanue 1 T rymyca
3a CYeT MOKHUBHBIX W KOPHEBBIX OCTATKOB KIIEBEpA COCTABJIISIFOT
0,36, a 3a cuer mojacTUiIOYHOrO HaBo3a — 4,5 Teic. Mk, T.e. B 12 pa3
Oorpllle; MPU KCIONB30BAaHUM TMOJCTUIIOYHOTO NTHYBETO MOMETa —
3,81, a mpu BHECEHHUH KUKOro HaBo3a — 11,6-22,7 teic. M/JIk.

Ipomescymounvie kyromypsi. CylliecTBEHHOE 3HAYEHHE JIJISI 110~
BBIIICHUS] COZIEP’KaHMsI TyMyca B ITOYBE B YCIOBHUSIX HEJOCTaTKa Op-
TaHWYEeCKUX yJ00peHHi u JeuIuTa SHEPropecypcoB UMeeT BO3je-
JBIBaHUE TIPOMEXKYTOUHBIX KYJIBTYpP, YBETHUMBAIOMINX MOCTYILUICHHE
OpraHMYEecKOro BEIIECTBA B IMTOYBY.

O BIIMSTHAH KOPHEBBIX U MIO)KHUBHBIX OCTATKOB MTPOMEXKYTOYHBIX
KyJIBTYp Ha COJIEpKaHHEe TyMyca B TIOYBE B JINTEPATYypEe HET IPYTUX
MHEHUH, KpOMe MOJIOKHUTEIFHOr0. 3alalika uxX B MOYBY paBHOIICHHA
BHECEHUIO 4-5 T/Ta HaBo3A.

VYBenu4eHUI0 ColepkKaHusl ryMmyca B IIOYBE CIIOCOOCTBYET CO-
BMECTHOE IMPUMEHECHHE 3€JICHOT0 yI0OpEHUs ¢ COIoMOi. B kpyrmHO-
TOBAapHOM IIPOM3BOJICTBE arpodKOHOMHYECKH Hambolee Ienecooo-
pa3HO 3€JIEHYI0 Maccy MCIOIb30BaTh Ha KOPM XKMBOTHBIX, & KOpHeE-
BbI€ U IIO)KHUBHBIE OCTATKH 3a11axarth.

Kpome npsiMoro BiusHuUS Ha cofep)kaHue rymyca B [I0YBE CUe-
paThl CHMJKAIOT MEPEYNJIOTHEHUE MOYBbI, YIYYIIAlOT €€ CTPYKTYpY,
MPEAOTBPAILAIOT BOIHYIO U BETPOBYIO 3PO3HUI0, BEIMBIBAHUE JIEMEH-
TOB ITUTAHUS 34 MIPEAEIBl KOPHEOOUTAEMOIO CIIOS.

B cneunanu3upoBaHHBIX 3€PHOBBIX CEBOOOOpOTAaX, IE HEU3-
OEXHO pa3MeIleHHE 3ePHOBBIX 110 3€PHOBBIM, [T0KHUBHBIE KYJIBTYPBI
Ha 3eleHoe yhoOpeHue SBISAIOTCS 3((EKTUBHBIM CPEICTBOM IS
yiy4iieHust (PUTOCAHUTAPHOI'O COCTOSIHHSL TIOCEBOB M YBETHYEHUS
cbopoB 3epHa (maHHBIE JabopaTopuu ceBoobopoToB HayuHo-
npaxrudeckoro nentpa HAH benapycu no 3emnenenuto).

Bakrepunanbhbie ynoopenus. OpueHTanus CUCTEMBI ynoOpe-
HUSl Ha pecypcocOepexeHrne M IKOJOIMUYECKYIO ILernecoo0pasHOCTh
MpeaycMaTpruBaeT NpUMEHEeHHe OaKkTepHallbHBIX yNOOpeHHH, KOTO-
poe co3maeT YCIOBHs IJIsi SKOHOMHHM MHUHEpaJbHBIX yAoOpeHuil. B
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peciyonnke Hanboee IMUPOKO MpeACTaBIeHbl YA0OPEHHs HA OCHOBE
CUMOMOTHYECKMX U HECUMOMOTUYECKUX (aCCOLMATUBHBIX) OaKTEpUH.

Bakrepuzanusi 000OBBIX KYNBTYp CampoOHUTOM (pa3paboTyuK
Wuctutyr mukpoouonorun HAH Benapycu) yBennuuBaer ux a3ot-
¢ukcanuio Ha 15-50%, a mpumenenue aszobakrepuHa (MHCTUTYT
noyBoBeneHus u arpoxumun HAH B) u puzobaxrepuna (MacTUTYT
mukpodbuonorun HAH benapycn) moj 3epHOBBIE KYIbTYPHI OTKpPBI-
BaeT BO3MOXKHOCTH 3HauuTENbHON 3KoHOMUU (Ha 20-30%) mo3 a30t-
HBIX YI00peHUi.

Takum 00pa3oM, K OCHOBHBIM MEPOIPHSTUSM, CIOCOOCTBYIO-
IIMM pecypcocOeperaroniemMy HMCIob30BaHuI0 YI00peHNUH, MOXKHO
OTHECTH:

1. cOamaHCHpOBAaHHOE BHECEHHE MHHEPAIBHBIX YIOOpeHUi B
pacueTHBIX JI03aX B COOTBETCTBUH C YUETOM MOTPEOHOCTH PacTEeHHUN
1 00ECTIICYeHHOCTH TMOYB 3JIEMEHTaMU MUTAHMUS, T.€. B COOTBETCTBUU
C MJIaHAMU NTPUMEHEHUS yI0OpeHUii;

2. KOMIUIEKCHOE TPUMEHEHHE OpraHWyYecKuX, OaKTepHallbHbIX,
MUHEPAILHBIX MaKpO- H MUKPOYIOOPEHUH, MECTUITUIOB B PETYJIISTO-
pOB pocTa pacTeHUH;

3. IpUMEHEeHHE MeJIEHHOACHCTBYIOMNX a30THBIX YAOOpEeHH 1
KOMITJIEKCHBIX (pOPM MUHEPAIBHBIX YAOOpEHNH, cOaTaHCHPOBAaHHBIX
[0 OCHOBHBIM 3JIEMEHTaM IMHUTaHUS C y4eTOM OHOJIOTHYECKHX OCO-
OeHHOCTEH CeNTbCKOX03HCTBEHHBIX KYIBTYD;

4. mprMeHeHrEe JTOKAIBHOTO JIOMOCEBHOTO M MPHUIIOCEBHOTO CIO-
co0a BHeceHHs yIOOpeHnH, a TaK)Ke HEKOPHEBOH MOJAKOPMKH pacTe-
HUH;

5. UCTIOH30BaHNE B KAYECTBE OPTaHMYECKOr0 yIOOpEeHHs Ccolo-
MBI CeITbCKOXO3IHCTBEHHBIX KYIBTYp, a TaKXKe IPOMEKYTOTHBIX
KyJbTYp; ONTHUMHU3ALNS COOTHOIIEHWS MHOTOJIETHHE TPaBBI : MPO-
TMaITHBIE KYIbTYPHI;

6. TIo[yIepKaHNE ONTUMAJIHHOTO YPOBHS KUCIOTHOCTH TIOYB, CO-
JepKaHus TOABIKHBIX (opM docdopa u kanus u 6e3aeunuTHOro
OanaHca ryMyca B ITOYBaXx;

7. 3aMeHa CYIIECTBYIOIIEr0 MapKa MAallliH JJisi BHECEHHS] MHUHE-
PaNBbHBIX ¥ OPTaHUYECKHX YJIOOpEHUN Ha HOBBIE BHICOKOIPOHU3BO/H-
TENbHbIE MAIlMHBI, COOTBETCTBYIOIINE COBPEMEHHBIM TPEOOBaHUAM
10 TOYHOCTH JO3UPOBAHUS M PABHOMEPHOCTH BHECEHUSI.
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PecypcocOeperatomiasi cucrema MpUMEHEHUs YAOOpEHWH, sIB-
JSIOIAsACS COCTABHOM 4YacTbl0 COBPEMEHHOW WHTErPUPOBAHHON
(amanTUBHOM) cHUCTEMBI 3eMIICHENHs, pelIaeT TaKTHUECKYIO 3ajady
palMOHATIBHOTO W IKOHOMHUYECKH 3(PQPEKTHBHOIO HCIOIB30BAHUS
HUMEIOLIUXCS PECYPCOB MUHEPAIBHBIX U OPTAHUYECKUX YAOOPEHUH.

Cucrema npuMeHeHus1 y1o0peHuii B TOUHOM 3eMiiedeun. B
HacToslIee BpeMsl Ha MOBECTKY JIHS MOCTaBJIEH BOMPOC O Pa3BUTHU
TEXHOJOTUIl TOYHOT'O 3EMJICACIINA, MTO3BOJIAIONIUX ITOBBICUTH KOHKY-
PEHTOCOCOOHOCTh arpONPOMBIIIICHHOI0 MPOU3BOJCTBA, TaK Kak
TOYHOE 3eMIIe/IeNe B HauOoIbIIel Mepe oTBedaeT TpeOOBaHUSIM pe-
cypcocOepeKeHusl.

Tounoe 3emienenue (MM Kak €ro WHOTAA HA3bIBAIOT «IIPEIU3U-
OHHOE 3eMyenenre» — precision agriculture) — sto ympasienue mpo-
JTYKTUBHOCTHIO TIOCEBOB C YUETOM BHYTPHUIIOIBHOH BapHaOebHOCTH
cpelpl OOMTaHMS PacTEHUM. YCJIOBHO TOBOPS, 3TO ONTHMAaJIbHOE
yIpaBiieHne s KaKIOoro KBaapaTHOro MeTpa mons. Llensio Takoro
YHpaBJICHUSA ABJIACTCA MOJTYYCHUC MaKCHUMAaJILHOMI HpI/I6BI.HI/I Ipu yc-
JIOBUU OIITHUMH3aIINN CENNLCKOXO03STMCTBEHHOTO IIpON3BOJACTBA, D2KO-
HOMHH XO3SHCTBEHHBIX M HPUPOAHBIX pecypcoB. [Ipm 3TOM OTKpHI-
BalOTCA pealbHble BO3MOKHOCTH TPOHM3BOJICTBA KauyeCTBEHHOW MpO-
IOYKLIWW U COXPaHEHHS OKPYKaroIei cpepl.

Kak moka3piBaeT MeXTyHApOIHBIN OIBIT, TAKOW MOAXOA o0ec-
TIeYMBACT TOpPa3no OOIBIIHHN YKOHOMUYECKHH 2P (HEKT 1, caMoe TIaB-
HO€, TO3BOJISIET MOBBICUTH BOCIIPOM3BOJICTBO MOYBEHHOTO ILIOOPO-
JUs U YPOBEHb OSKOJOTMYECKOM YHCTOTBI CEIbCKOXO35HMCTBEHHOU
npoaykuuu. Hampumep, depmepbl u3 ['epMaHny mpu BHEAPEHHUH
3JIEMEHTOB TOYHOTO 3€MJIENENHs JOOUINCH TOBBIMICHUS ypoXkas Ha
30% mnpu OOHOBPEMEHHOM CHIKEHUHM 3aTpaT Ha MHHEpPaJbHbIC
ynobpenus Ha 30%.

TouHoe 3emitenienie BKIIOYAET B ce0sI MHOXKECTBO IJIEMEHTOB,
HO BCE MX MOXKHO pa3OUTh HA TPU OCHOBHBIX JTara:

— cbop nHpOpPMALIUK O XO3IHUCTBE, MOJe, KYJIbTYPEe, PETHOHE;

— aHanu3 uH(pOPMaNWU U PUHITHAE PEIICHUN;

— BBITIOJTHEHHE PENISHUI — MPOBEJCHNE arpOTEXHOIOTHIECKUX
orepauui.

Jia peanu3aniil TEXHOJIOTHH TOYHOTO 3eMIICACTHS HEOOXOIH-
MBI: COBpPEMEHHasi CellbCKOXO3SHCTBEHHAs] TEXHHKA, YIIpaBIsieMast
6optoBoii OBM u crocobHas nudepeHurpoBaHHO MPOBOAUTH ar-
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POTEXHHUYECKHE OINepaluy, MPUOOpHl TOYHOTO MO3UIIMOHUPOBAHMUS
Ha MmectHOcTH (GPS-mpuéMHUKHM), TEXHUYECKHE CHUCTEMBI, MOMO-
raromye BbISIBUTh HEOTHOPOAHOCTh MONA (aBTOMAaTH4ecKue Mpodo-
OT60pHI/IKI/I, pas3iiM4yHbI€ CCHCOPbI W H3MCPUTCIIBHLIC KOMILJICKCHI,
yOOpOYHBbIE MAIMHBI C AaBTOMATUYECKUM YUETOM ypoxKasi, MpuOOpHI
AUCTAaHIIUOHHOI'O 30HAUPOBAHUA CENILCKOXO3SIMCTBEHHBIX ITOCEBOB U
Ip.). SIApoM TEXHOJIOTUU TOYHOTO 3eMiIe/ieus (BTOpOU 3Tal U3 pac-
CMOTpPEHHBIX BBIIIE) SBJSETCA MPOrpaMMHOE HalOJIHEHUE, KOTOpOoe
obecrieunBaeT aBTOMATH3UPOBAHHOE BEICHHE JAHHBIX KapTOTEKU
CEJIbCKOXO3IMCTBEHHBIX IIOJIEM, a TaKKe ONTHUMHU3ALUI0 U pealn3a-
[UI0 arpoOTEXHUYECKUX PEIIeHUH ¢ Y4ETOM BapHaOeIbHOCTH Xapak-
TEPUCTHUK B MPE/IeNax BO3/EIBIBAEMOroO MOJsL.

IIepBeIii 3Tan JOCTATOYHO PA3BUT B IJIAHE TEXHUYECKOTO U NPO-
rpaMMHOTO oOecriedeHns. 3a pyOekoM aKTHBHO MCIOIB3YIOTCS MOY-
BEHHbIC aBTOMAaTHYECKHE MPOOOOTOOPHHMKH, oOcHameHHble GPS-
MPHUEMHHKAMH W OOpPTOBBIMH KOMITBIOTEpAMH; TeOnH(OPMAaINOH-
wele-cuctemMbl  (I'MC)  mnst cocTaBieHHs  NMPOCTPaHCTBEHHO-
OpPUEHTUPOBAHHBIX 3JIEKTPOHHBIX KapT IOJIEH; KapThl ypOXKaitHOCTH
00MoOJIa4nBaeMbIX KyJIbTYp, IMOJIydaeMble cpa3y mocie yOOpKH; Tuc-
TaHIMOHHBIC MeTObl 30HaupoBanus (//13), Takue Kak a’podoro-
CheMKa W CITyTHHKOBBIC CHUMKH. COBMECTHO C ATpPOdH3HYISCKHM
HUN (Cankt-IlerepOypr) MBI HCHOIB3yEeM BCE IEPEUHCIICHHEBIE
KOMIIOHEHTHI cOopa MH(pOpMaIH, 3aHUMAaeMCsl MCCIIEOBAHUSIMA U
pa3paboTKoif COOCTBEHHBIX METOIOB M IPOTPAMMHOTO 00ECIICUCHHSI.

Bropoii sTan Ha ceromHsIIHUN IeHb HAUMEHEE Pa3BUT, OJJHAKO
Ha PBIHKE CYIIECTBYET PsAI MPOTPaMMHBIX MPOIYKTOB, MpeaHa3Ha-
YeHHBIX U aHaIM3a COOpaHHOW WMH(OPMANNU W MPUHATHS MPOU3-
BOJICTBEHHBIX pelieHuil. B 0CHOBHOM 3TO mporpamMmbl pacdéra 1103
ynobpernii ¢ snemeHTamu reoumHpopMmarmonHeix cucteM (I'MC).
Hampumep, sto SSToolBox, Agro-Map, Arpomenemxkep, JINCCO3,
YpoxaitArpo, AgentUC, a Ttaxxke FieldRover II, Maplnfo wu
AgroView.

Dtan BBIIOIHEHUS arpOTEXHOIOTHYECKUX OMepanni, TakKe KaKk
Y TEpBBIA 3Tall JTUHAMHYHO Pa3BHUBAETCS. 3/1€Ch CAMBIMH PacIpo-
CTpaHEHHBIMHU SIBJISIOTCS OIEPAIMH 110 BHECEHHUIO JKHIKUX U TBEp-
JIBIX MHHEPAIGHBIX YAOOPEHHI, a TAKKE TTOCEB 3€PHOBBIX KYIBTYP.

Baecenne ymoOpeHHII TIO TEXHOJIOTMHW TOYHOTO 3€MJIeIICITHS
npoBoauTcs nu¢epeHIrpOBaHHO, TO €CTh, YCIIOBHO T'OBOpS, BHO-
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CHUM Ha KaXXIblii KBaJpaTHBIM METP CTOJBKO YAOOPEHHH, CKOJBKO
HEOOXOJMMO MUMEHHO 37eCh (Ha JaHHOM 3JIEMEHTapHOM y4YacTKe Io-
ns1). BHecenue mpoBoautes B ABYyX pexumax - Off-line u on-line.
Crout OTMETUTH, YTO IU(EepeHIIMPOBAHHOE BHECEHHE MHHEPalb-
HBIX YZOOpEeHWI Ha CErofHSIIHUI JEHb SBISETCS KIIOYEBBIM dIie-
MEHTOM B TOYHOM 3E€MJIC/ICIHU.

Pexxum off-line mpenycmartpuBaer nmpenBapuTeNnbHYIO MOATOTOB-
Ky Ha CTallMOHAPHOM KOMIBIOTEPE KapTHI-33/IaHUs, B KOTOPOH CO-
Jiep>KaTcs MPOCTPAHCTBEHHO MpHUBs3aHHBIE, ¢ moMotibio GPS, no3b1
yI0OpEHHs JUTS KaKJOro 3JIEMEHTapHOro yuyacTka mouss. st 3Toro
MPOBOAUTCS cOOp HEOOXOMUMBIX JUIS pacuéra 103 yJoOpeHHid NaH-
HBIX O TIONe (MIPOCTPAHCTBEHHO MpHBs3aHHbIX). [IpoBoauTcs pacuér
JI03BI ISl KXKJIOTO DJIEMEHTAPHOr0 y4acTKa MOoJjsl, TeM cambIM (op-
MupyeTcs (B ClennaIbHON MporpaMMe) KapTa-3ajiaHue. 3aTeM Kapra-
3alaHue TIEPEHOCHTCS Ha YUI-KapTe (HOCHTENh HH(pOpMAamuu) Ha
OOpPTOBOM KOMIIBIOTEP CEITHCKOXO3SHCTBEHHOW TEXHWKH, OCHAIIEH-
Hoii GPS-mpuEMHUKOM W BBIMTONHSETCS 3aJaHHas omeparus. Tpak-
TOp, OCHAIIICHHBIH OOPTOBBIM KOMIIBIOTEPOM, JIBUTASCH IO IOIIO, C
nomomeio GPS ompenenser cBoe Mecto HaxoxkaeHHe. CUMTHIBAET C
YUI-KapThl 03y YA0OPEHUIl, COOTBETCTBYIOIIYIO MECTY HaXOXKIECHUS
U TIOCBIJIAET COOTBETCTBYIOIIMI CUTHAI Ha KOHTPOJLIEP paclpenenu-
Tens ymoopenuit (wm ompeIckuBaTens). KoHTpomep Xe, MOTyduB
CHUTHaJI, BHICTABJISIET HA paclpeeuTene yIo0peHuid Hy KHYIO 103Y.

Pexxum peanbpHOro BpeMenu (0On-ling) mpemmonaraer mnpeasapu-
TEJIBHO OINPENENUTh arpoTpeOOBaHMs Ha BBIIOJIHEHHE OIEpaliy, a
71033 yOOOpeHUH OIpeAersieTcs] HEOCPEACTBEHHO BO BPeMs BBIIOJI-
HEHHS orepanui. ArpoTpeOOBaHMs B TaHHOM CITy4dae 3TO KOJTMIECT-
BEHHAsI 3aBUCHMOCTH 03Bl yIOOPEHUs OT MOKAa3aHUH AaT4MKa, ycTa-
HOBJICHHOI'O Ha CEJIbCKOXO3SIIICTBEHHOM TEXHHUKE, BBIMOIHSIONICH
OIlepalio, KOTOPEI B MHPPAKPaCHOM M KPaCHOM JHMAaNa3oOHE CBETa
olpeneNnser cojaepikaHne xiopodmiura B JUCTEIX U Onomaccy. Ha
OCHOBAaHMM 3THX JaHHBIX, a TaKKe NaHHBIX IO copTy H (eHodaze
pacTeHus orpenesnsiercs 103a a3oTHbIX ynoopenuil. Hampumep, pac-
TEHHUS C BBICOKHUM COJZIEpKaHUEM XJIopopuia (OKpacka JIMCThEB WH-
TEHCUBHO-3€JICHas1) HY>KAAIOTCSl B MEHBIIEH 03¢ a30Ta, a C HU3KHM,
Haobopot, B OompuieM KonudecTBe a3oTa. s mcmonb3oBanus N-
CeHcopa Takke HeoOxoauM mopraTuBHbIA npubop N-tester, ompene-
JSIOIIMI Te JXe mapaMmerpbl. Pe3ynbTaTbl BBINOJHEHHUS ONEpaluu
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(03Bl M KOOPAMHATHI, 00pa0OTaHHAsI ILJIOIIAlb, BPEMSI BBITOIHECHHSI
1 (haMWIHS UCTIONTHUTEIS ) 3aITUChIBAIOTCS HA YUTI-KaPTY.

B pexume on-line 60pTOBOII KOMIBIOTEP MONYYAET JNAHHBIC OT
JaTYMKa, CPAaBHUBACT UX C ONPEACICHHBIMU U 3allMCAaHHBIMU B Ta-
MSATh arpoTpeOOBaHUSAMH U MOCHUIAET CUTHAJ Ha KOHTPOJUIEP MO TOH
ke cxeme, uTo 1 B pexxume off-line.

B Hactosimiee BpeMsi akTUBHO BEAYTCS pa3pabOTKH pa3iHMyuHBIX
JATYNKOB, MO3BOJISIONIMX MCIIOIB30BaTh PSKUM on-line. To ontu-
YeCcKHe JAaTYMKH, ONPENSNAIONIMe COJACPKAHUE a30Ta B JIUCTHIX U
3aCOPEHHOCTh IOCEBOB, MEXaHHMUECKHE, OICHUBAIOIIUE Ouomaccy,
3JICKTPOMArHUTHBIC U ITPOYHE.

20. MIPUMEHEHME YJIOBPEHUI U OKPYKAIOILASI
CPEJIA

20.1. OcHOBHBIe NPUYMHBI 3arPSI3HEHUA NPUPOIHON Cpebl
yI100peHnsiMu

MupoBasi U oTedecTBEHHas] NMPAaKTHKa WHTEHCHBHOTO 3eMIIe]e-
TSl yOAUTENFHO TIOKA3bIBAET, YTO YIOOPEHHsI — OCHOBHOM (pakTop
MOBBIIIICHNSI KOJIMYECTBA W KayecTBa CENbCKOXO3SHCTBEHHOH MpO-
OYKLIWAW, a TaKKe PacIIMpPEeHHOrO0 BOCIPOW3BOACTBA ILIOMOPOIUS
mouB. Eme B Hagane 20 Beka COBETCKHM arpoXxuMuk, akagemuk J1.H.
[psHUIIHIKOB 0 3HaYeHnn yaoOpenuit nucan: «lIlpuMenenne MuHe-
PaNTBbHBIX yIOOpEeHH paBHO3HAYHO OTKPBITHIO HOBBIX CEITECKOXO035IM-
CTBEHHBIX KOHTHHEHTOB». B HacrosIee Bpems 3TOT «KOHTHHEHT»
cozfaer okono 50% cenbCKOXO035ICTBEHHOM MTPOAYKIIHH.

OpHako Hepa3yMHOE NpHUMEHEHHE yJoOpeHui TauT B cede om-
PENeNeHHYIO OMAaCHOCTh ISl OKpykaromieil cpenpl. [loatomy Hecmy-
YailHO OMHOW W3 3a/1ad CHUCTEMBI YHOOpEHUS SIBISETCS SKOIOTHYe-
ckas 6e3onmacHOCTh. [Ipu 3TOM cinemyer MOHUMATh, YTO MPUMEHEHUE
yIoOpeHuii — IKoJIornIeckd 00ocHOBaHHOE MeporpusTue. [Ipu mpo-
M3BOJICTBE PACTEHUEBOTYECKON MPOMYKIIMH YEIOBEK HapyIIaeT Kpy-
TOBOPOT BEIIECTB, 3aJCHCTBOBAHHBIX B MPOAYKIIMOHHOM IIpoOIlecce
pacTeHuil B pe3yibTaTe OTUYK/EHHs (BRIHOCA) 3HAYUTEIBHBIX KOJH-
YeCTB 3JIEMEHTOB ITUTAHHUS C YPOXKAEM CEITbCKOXO3IHCTBEHHBIX KYyJb-
Typ. IloaTomy BHeceHHWe yHOOpeHWH TpencTaBiser co0OW Mepo-
HNPUATHE N0 PErYIUPOBAHUIO KPYTOBOPOTA JIEMEHTOB IMUTAHUS, T.C.
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BO300OHOBJIGHHIO €CTECTBEHHOI'0 XOJia TMPOLECCOB B arpodKOCHCTe-
Max.

[onoxkurensHas ponb yHOOpeHWH HECPaBHEHHO BBIIIC, YEM TE
OTpULIATEIbHBIC SBICHUS, KOTOPbIE MOT'YT MPOSBISTHCS B PE3yJIbTaTe
WX HEpa3yMHOIro NMpHMeHeHMs. 3ajadya COBPEMEHHOr0 3eMJIeNleNus
COCTOMT B ONTHMH3AIMH, 2 HE MUHUMAIN3A[UA NIPUMEHEHUS YI00-
peHuil.

Jaxxe CTOpOHHWUKM OHOJOTHYECKOTO 3eMIIENENIUsl CErofiHsl He
BO3pPaXKarOT MPOTUB MPUMEHEHUS MUHEPAIBHBIX YI0OpEHH Ipu yc-
JIOBUH, YTO OHU KOMIIEHCHUPYIOT BBIHOC 3JIEMEHTOB MHUTAHUS, HE 3a-
TPSA3HSIOT MOYBY, aTMOC(epy, TPYHTOBBIC BOJBI M HE YXYALIAIOT Ka-
YECTBO MPOTYKIIHH.

[NepeunciumM OCHOBHBIE IPUYUHBI 3aTPSI3HEHNUST TPUPOIHON cpe-
JIbl YIOOPEHUSIMH, UX TIOTEPh W HEMTPOU3BOJAUTEILHOTO PACX0/Ia!

— HECOBEPIICHCTBO TEXHOJOTMH TPAHCIIOPTHPOBKU, XpaHEHUS,
TYKOCMEIIaHUSI U BHECCHUS;

— HapylmieHue arpoHOMHHYECKOH TEXHOJIOTUH TPUMEHCHHS
yIIoOpeHwmit;

— HH3KO€ KauecTBO MUHEPAJIbHBIX yIO0OpEHUH;

— BOJIHas ¥ BETPOBas 3pO3Us 0B,

— HHTEHCHBHOE MCIIOJb30BAHUE PA3IMUYHBIX IIPOMBIIIIECHHBIX,
TOPONICKHUX U OBITOBBIX OTXOJIOB B KAUECTBE YIA0OpEHHS O6€3 CUCTeMa-
TUYECKOI'0 KOHTPOJIS X XUMHUYECKOI'O COCTaBA.

CymiecTBeHHbBIE TIOTEPH YAOOpEHUH, a BMECTE C TeM M 3arps3He-
HUE OKpY’KaloIeH cpeabl HaOMIOAAa0TCs YK€ MPH TPAHCIIOPTHUPOBKE
ymoOpeHwit OT 3aBofa JI0 IMOJIs, 9TO B TIEPBYIO odepenb 00YCIOBIEHO
TepeBaIOYHON CUCTEMOM JOCTaBKH YAOOpEHWHi, M, KpOMe TOro, He-
000pyOBaHHBIM 1151 IEPEBO3KU TPAHCIIOPTOM.

Cepbe3Hble HEIOCTATKH MMEIOTCS M B XpPAaHEHHUH MHMHEPAJIbHBIX
ynobpernwmii. He BO Bcex XO03sfHCTBaX MMEIOTCS CKIIAJCKUE TTOMEIIe-
HUS WIN CHENUAIbHO 000PYI0BaHHBIC TUIOLIAKY ISl XPAaHEHUS! MHU-
HepalbHBIX ynoOpeHuil. O0ecredeHHOCTh CKIaJACKUMH ITOMEILICHUS-
MU T XpaHEHHsI TBEPIbIX MUHEPaJIbHBIX yaoOpeHuit ceroaus (2011
r.) B pecnyonuke coctasisier 79,6%. Ilo omenke poccuiickux yue-
HBIX, IOTEPH yIOOPEHUI MpHU XpaHEHWH MHHEPAIbHBIX YyIOOpEeHHH
COCTAaBJISIFOT OKOJI0 4%.

3HaunTeNbHBIA yepO OKpyXarolled cpele HAaHOCHT HECOBEp-
LICHCTBO TEXHOJOI'WU HAKOIJICHUS, XPaHEHUs] U IPUMEHEHHUsI opra-
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HUYECKHX yA0OpEHH, YTO MPUBOJUT K CKOIUIEHHIO Ha (epmax or-
POMHBIX MAaccC XHJIKAX HABO3HBIX CTOKOB, YAaCTh KOTOPBIX MOMAIaeT B
PEKH U OBpary, Apyras 4acTb MUTpHUpYeT mo npoduiro moussl. Ilpu
XpaHCHHUU TIOACTHUIJIOYHOTI'O HaBO3a B HCYIJIOTHCHHBIX, HCYKPBITBIX
mradensx, a MOIYKUAKOro HaBo3a 0e3 KOMIIOCTUPOBaHHS IOTEPH
a3oTa MOryT cocTaBisTh 10 50%, mpu pazOpacbiBaHMM HaBo3a Oe3
3a/IeIKH 3a 4 4aca mOTepy aMMHAYHOT0 a30Ta MOTYT JAOCTUTaTh 55%,
3a 12 gacoB — 65%, 3a 24 gaca — 70%, 3a 48 gacos — 80%.

Cepbe3HOl DKOJIOTHYECKOM MpobIeMOoil ocTaeTcss HepaBHOMEp-
HOCTh BHECEHUs YI0OpeHnH, 00yCcIOBIeHHAsT HECOBEPIICHCTBOM TY-
KOBBICEBAIOIIMX MAIlIMH M arperaiued (paccioeHueM) cMecu ya00-
penuii. [Ipu HepaBHOMepHOCTH BHecenus 20-25% u Oomnee yBenuan-
BaeTcs MECTPOTa MMOCEBOB, HEPABHOMEPHOCTh CO3PEBAHUS, CHHYKACT-
Ci Ka4CCTBO NNPOAYKIIUU U IMMOBBIMIAIOTCA IMMOTEPU JIEMCHTOB IMTUTAHUA
N3 I1IOYBBHI.

HecoGmonenne HayyHO OOOCHOBAaHHOW CHCTEMBI MPHUMEHEHHS
yanoOpeHuit (103, COYETaHUN MaKpO- U MHUKPO3JIEMEHTOB, CIIOCOOOB,
CPOKOB BHECEHUsI, GOpM yI00pEHHU ) MPUBOAUT K 3arps3HEHUIO M0Y-
BBI, BOJHBIX MCTOYHHUKOB M PACTEHHMEBOAYECKON mpomykmuu. [lpu
3TOM MaKCHMAaJbHYIO OIACHOCTH [UIS OKPYKAIOLIeH cpenbl Mpel-
CTaBJISIET a30T, 3aTeM Gochop 1 MEHBIITE — KaJIHi.

[IpumeHsieMblil B HACTOSAIIIEE BPEMSI aCCOPTHMEHT MHHEPATIBbHBIX
yIoOpeHuii HeTOCTATOYHO COBEpIIEHEH, MHOTHE U3 HUX UMEIT Cy-
IIECTBEHHBIE HEIOCTATKH B XMMHYECKOM COCTaBe, (DH3MYECKHX W
MEXaHWYECKHX CBOMCTBAaX. DTO MOXKET OBITh MPHUINHON HETaTHUBHOTO
VX BIUSHUS Ha OKPYKAOIILYO CPENy.

HecoBeprieHCTBO XUMHUYECKHX CBOIMCTB MHUHEPATBHBIX YHOOpe-
HUAW TPUBOAWUT K 3HAYMTENHHBIM IOTEPSM IHTATENBHBIX BEIIECTB
TIPY B3aMMOACUCTBUY C TIO4YBOM. Tak, BHECEHHE a30THBIX YI0OpESHHIA,
HaB03a COIPOBOXKIAETCS ra3000pa3HBIMU MOTEPSIMH B aTMOChepy B
tdbopme NH3, N,O u Ny, xoropsie cocraBmustor 15-30% oT BHECEHHOTO
KonndecTBa. [Ipy BHECEHNH a30THBIX U KAJIMHHBIX YIOOpEHUH, KII-
KOTO HaB03a, TaK)XK€ OTMEYAIOTCs 3HAYMTENbHEIE MMOTepu azora (5-
15%) u xanmus (10-33 kr/ra B TO11) B pe3ysbTaTe BHIMBIBAHUS.

®docdop BeencTBre Majol ero MoABMKHOCTH MPAKTHUYECKH HE
BBIMBIBaeTCs 13 T04BHI (10 0,2 Kr/Ta B TOJT) U HE MPEICTABISAET TAKOH
AKOJIOTUYECKOHN OMACHOCTH, KaK a30T U KaJnH.

379



[Ipu »TOM criemyeT OTMETUTB, YTO pa3Mephl MOTEePh a30Ta U Ka-
TS OT BEIMBIBAHHS 3aBUCST OT TPAHYJIIOMETPUUECKOr0 COCTaBa MOYB,
BHJa BO3JENBIBAEMbIX KYIbTyp. CHIKEeHHE HHOUIBTPAIMOHHBIX MO~
Tepb a30Ta U Kajausg HaOMI0JaeTCsl B CIACAYIOMNX YOBIBAIOUINX PAAAX:

1 — mecok > cyrmech > CYrJIMHOK > TJIMHA

2 — OBOIUIHBIE, IPOMAIIHbIE > KYJIbTYPHI CIUIOIIHOTO CEBa > MHO-
TOJIETHHE TPaBBI

CyIecTBEHHBIM HEIOCTATKOM MHOTMX MHHEpANbHBIX yI00pe-
HUN sBIIeTcs WX (U3UOJNOTHYECKass peakiusi, OCOOCHHO KHCIOT-
HOCTb, & TaK)Ke HaJMYUE OCTATOYHOW KHCIIOTHOCTH BCJIE/ICTBHE He-
COBEPIICHCTBA TEXHOJIOTUH UX MPOU3BOJICTBA. MIHTEHCHBHOE TIpUMe-
HEHHE TaKWX YyJOOpEHH MPUBOAUT K 3aMETHOMY MOJKHCIICHUIO
MOYBHI.

HeynosnerBopurtenbHbie GU3NYECKUE U MEXAHUYECKUE CBOWCT-
Ba yZ00pEHUH MPHUBOMSAT K UX CIESKUBAEMOCTH, YTO TpeOyeT JOIoJI-
HUTEIBHBIX 3aTpaT Ha MOJATOTOBKY K BHECEHHIO. DTO 00CTOSITENbCT-
BO, a TaK)X€ HE BBIPOBHEHHBIH I'PaHYJIOMETPUYECKHI cOCTaB, cerpe-
ramms (pacciianBaHue) yaoOpeHUi He TO3BOJISIIOT TOTOBUTH BBICOKO-
Ka4yeCTBEHHbIE WX cMecH. HekauecTBEHHBIE CMECH HEpaBHOMEPHO
pachpenenstorcs 1Mo MOBEPXHOCTH OIS, YTO MPUBOIUT K HEMPOH3-
BOJIUTEIBHOMY PACXOJly yIOOPEHHIA, T.€. K UX MOTEPSIM.

Hanmnume conmyTcTByOmUX OaIaCTOBBIX JJIEMEHTOB  (XJIOD,
(dbTop), a TakKe THKEIBIX METAIIOB (KaaMHUH, CBUHEI, MBIIBSIK H
Jp.) CHIDKAeT JOCTOMHCTBA TIOYTH BCEX MPUMEHSEMBIX YIOOpEHMA
(Tabmura 20.1).

Tabnuma 20.1 — CpenHee comepkaHne TSHKEITBIX METAIOB B y100-
permsix, /T (Uepasix H.A., Jlagonun B.®., 1995)

Y nobpenws Zn As Cd Pb Ni
A30THBIE 18 8 1,2 21 7
dochopHbie 164 150 3,7 39 92
Kannitasie 11 10 1,0 14 21
M3BecTKOBBIE 22 8 0,2 28 12
Opranuueckne 112 10 0,2 4 7
OcaaKy CTOYHBIX 1000 15 15,0 390 100
BOJL

®docdopubie — 4 kT PTOpa HA TOHHY YAOOpEHUI.
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Tsoxenbie METaIbl — ONUH M3 OCHOBHBIX 3arps3HUTENCH OKpY-
xaromeld cpeapl. K HUIM OTHOCSATCSI 37IeMEHTHI, YAenbHas Macca Ko-
TOphIX Gombie 6 r/cM°, a aToMHas Macca Gomee 40. Hexoropsie Hx
Hux (Cu, Zn, Co, Mo u ap.) B HEOOJIBIINX KOJIMYECTBAX OKA3BIBAIOT
MOJIOKUTENFHOE BIIMSHIE HA POCT U Pa3BUTHE PACTCHUH.

3HauynTeNbHAsT YACTh TSDKENBIX METAJUIOB MOXKET IOMajath C
0CaJIkKaMH CTOYHBIX BoA. [109TOMy HHTEHCHBHOE UCIIOJIb30BAHUE ObI-
TOBBIX OTXOJIOB B KayecTBE yIOOpEHHUI 0e3 cucTeMaTHYeCKOro KOH-
TPOJISE UX XUMHYECKOTO COCTaBa MPENCTABISET HaWOOJBIIYIO Ofac-
HOCTb JUIsl OKpYy>Karolien cpeapl. [Ipu JiuTenbHOM BHECEHUM TIOBBI-
HICHHBIX /103 YIOOPEHHIA TsKeIble METaJUTbl MOTYT HAKAIUIUBAThCS B
[I0YBE, OTPULATEIILHO BJIUSAS HAa €€ CBOMCTBA, ypOKail U KadyecTBO
PacTEHUEBOIYECKON MTPOLYKIUH.

BaxxHbpiM  akTopoM, yCyryOINSIONIMM HETATHBHOE BIIUSHHE
yIOOpEeHNT Ha OKPYKAIOUIYI0 Cpely, SIBIISIETCS BOJHAS W BETPOBAsS
apo3us mouB. B pecnybnuke benmapyck 8,6% mammu u 6,2% cenb-
CKOXO3STCTBEHHBIX 3€Melb MOABEPKEHO BOAHOM »po3uu, U 1,5% u
0,9% cooTBeTcTBEHHO — BETPOBOH 3p0o3uu (medursiuu). BomHas apo-
31 CIOCOOCTBYET CMBIBY IUIOJOPOIHOTO CIIOS MOYBBI, M HAXOMS-
LIMXCS B HEM, a TaK)Ke BHECEHHBIX € yOOPEHMSIMHU JIEMEHTOB ITUTa-
Hus. JIMBHEBBIMU JIOXKISIMH U NABOJKOBBIMU BOJAMM CO CKJIOHOBBIX
3eMellb YHOCUTCSL B PEKU, MOPSI U OKEaHbl MUJUIMOHBI TOHH IIOYBBI U
OMOTeHHBIX IEMEHTOB. T0 e MPOUCXOIUT U NIPHU BETPOBOM IPO3HH,
Koraa Haubosee IUIOAOPOJHAs MEIKOAUCIIEPCHOHHAs (ppakiys moy-
Bbl, Ooratras ryMycOM M NHUTATEIbHBIMU BEIIECTBAMHU YHOCHTCS 3a
THICSIYM KHJIOMETPOB, HaHOCA yiiep0 okpyxaromiel cpene. BomHoit u
BETPOBOI 3PO3HMH MOJBEPTarOTCS BCE OMOTreHHbIE 3JIeMeHThI. B ycio-
BHSX pECIyOJMKM HOTEPH 3a TOJ C reKTapa ¢ MOBEPXHOCTHBIM CTO-
KoM coctaBisaroT: 10-15 T tBepaoit daser, 150-160 kr rymyca, 10 xr
N, 4-5 kr P,0s 1 K;0, 5-6 xr CaO u MgO.

Bennunna noreps MUTATENbHBIX BEIECTB OT 3PO3HUH IIOYB 3aBU-
CHUT OT: a) BUJA KyJbTyp (IIOA MHOT'OJETHUMH TpaBaMHU OHU MUHU-
MaJbHbI); 0) KOJIHYECTBO aTMOC(EPHBIX OCAIKOB; B) CTEIIEHH 3POJH-
POBAaHHOCTH IIOYB; I') I'PaHYJIOMETPUYECKOrO COCTaBa IOYB (HaM-
OoMbIIME TOTEPU — Ha JIETKUX TT0YBaX).
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20.2. HeratuBHOe Bo3/1eiicTBHEe y100peHHii HA KOMIIOHEHTBI
OKpY Kalouleil cpeabl

HebnaronpustHoe BIUSHHE MPUMEHSEMBIX B CEIBCKOM XO3sIii-
CTBE yJOOpEHUH Ha OKPYXaIOLIYI0 Cpelly MHOIOCTOPOHHEE, MOoCIe -
CTBHUSI KOTOPOTO CKa3bIBAIOTCS MPAKTHUYECKH Ha BCEX €€ KOMIIOHEH-
Tax WM 3BeHbsAX. CHUCTEMa 4YENOBEK — OKPYXKalIas cpela O4eHb
CIIOXKHasI, TIOJIMKOMITOHEHTHAs, ¢ OSCKOHEYHBIM MHOXECTBOM TIpSsi-
MBIX U 00paTHBIX cBsi3ed. MCmonb3yst 3TOT IPUHIINT CBSI3H, BIUSHHUE
yI00pEHHsT MOXHO TMPEJCTAaBUTh B BHUJIE YITPOIIEHHOH CXeMBbI (pHUCy-
HOK 20.2).

| YJIOBPEHMSI |
Lad Lad
arMmocthepa [¢ noysa [¢ BOIA
7y
v
pacrenue
YeJI0BeK »  KHBOTHOE

A

Pucynok 20.2 — YmporienHas cxema BIUSHHUS yI0OpEHUH Ha KOMITO-
HEHTBI OKpPYXKaroIIeH cpebl

VY 1oOpeHusi, BHECEHHBIE B IIOYBY, OKa3bIBAIOT HEMOCPEICTBEH-
HOE KaK MOJIOKHUTEIBHOE, TaK W OTPHLATENbHOE JICHCTBHE Ha ee
cBoiicTBa. [Ipom3pacraromye Ha MMOYBE PACTEHUS UCIIBITHIBAIOT Kak
HETIOCPEICTBEHHOE, TaK M KOCBEHHOE (Yepe3 CBOICTBa IMOYBHI) JeH-
cTBUE ynoOpeHuid. B pe3ynbrare HecoBepIIeHCTBa CBOMCTB y1o0pe-
HUH, a TakoKe MPEeBpaIIeHNs a30THBIX YI00peHUH B TOYBe 00pasyoT-
csi razoo0pasHbie mponykThl 3toro mpeBpamenus (Nz N,O, NO,
NO,, NHs;), xotopsie mocrymarot B atmMochepy, 3arpsa3uss ee. [lpu
ONEIENICHHBIX YCIOBUSAX YacTh MUTATEIbHBIX (HUTPATHBIA a30T, Ka-
JUHA ¥ Ap.) U comyTcTBYoUMX BeuecTs ynoopenuit (F, Cl, Tsokensie
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METaJlIbl) MOT'YT BBIMBIBATHCS M3 ITOYBBI, 3arpsi3HSS [IPH 3TOM TPYH-
TOBBIE BOABI M BOAOEMBL. Uepe3 pacTeHHEBOIYECKYIO H JKUBOTHOBO JI-
YEeCKYI0 MPOAYKIHNIO, aTMOcepy U BOY 3TH BelIeCTBA MOCTYIAIOT B
OpraHU3M UeNlOBEKa, BHI3BIBAS OIPEACICHHbIC 3200IeBaHHS.

PaccMoTpuM feTanbHO HEraTUBHOE JICHCTBUE yIOOpPEHUE Ha OC-
HOBHBIE KOMIIOHEHTHI OKPYKaIOIIEH Cpellbl.

Ilousa. Y noOpeHHs OKa3bIBAIOT CIOKHOE BO3JICHCTBUE HA MMOY-
By. He paccmarpuBas MOJNOXKUTEIBLHOIO UX ACUCTBUS Ha CBOWCTBA
MMO4YBbI, OTMCTUM OCHOBHBIC IPUYUHBI U IIOCJICIACTBUA HETAaTUBHOI'O
BIMSIHUSL yIOOpEHUH.

JIJII/ITGJIBHOG NMPUMEHCHUE BBICOKHX 03 Q)HSI/IOJIOFI/I‘IGCKI/I KHC-
JBIX MUHEPAIBHBIX yA0OpPEHUH CIIOCOOCTBYET IMOJIKHCICHUIO I10Y-
BCEHHOI'O paCcTBOpa, YCKOPCHHWIO BEIMbIBAHUSA KAJIbLHWA, Mariusi U3 ma-
XOTHOI'O CJIOd 1 MUHEpAJIU3allui rymyca 1o4BhbI.

[IpuMeHeHue BBICOKHX J103 a30THBIX YAOOpEHHH CIIOCOOCTBYET
HAKOIUICHUIO HUTPATHOTI'O as3oTa B IIOYBE B KOJHMYCCTBAX, IIPEBLI-
marormux [1JIK (130 mr NOg/kr).

[Ipu GeckOHTPOILHOM HEHOPMHUPOBAHHOM HCHOJB30BAaHUH Oec-
MOJICTHJIOYHOTO HAaBO3a, OCOOEHHO CTOKOB, YCHIJIMBAIOTCS NIETYMH-
(mKanys, >pO3NOHHBIE MPOLIECCHl B MOYBE, B HEH HAKaIUIMBAIOTCA
TOKCHYECKHE COCOMHEHHUS, MPOUCXOIUT XUMUYECKOe M OMOJOTHYe-
CKOE 3arps3HEHHE MOYBOIPYHTOB. DTO HAONIOHAETCS MPH dpe3Mep-
HOW KOHIIGHTPAIIMK HABO3HBIX CTOKOB B OJTHOM XO3STHCTBE B PE3YIb-
TaTe CTPOUTENHCTBA OONBIIHX (Ha 50 THIC. TOJIOB) CBUHOKOMIIIICKCOB.
B crpanax EC 3ampemnieHo cTpOUTETLCTBO JKHBOTHOBOAUYECKHX KOM-
IJIEKCOB Oosiee 4eM Ha 15 ThIC. TOJOB.

Oco0yr0 OmacHOCTh HECYT COJIEpIKAIINECs] B HABO3E OCTATOYHBIE
KOJIM4YeCcTBa Ae3MHPUIMPYIONUX BEIIECTB, PA3TUYHBIX MEIMKaMEH-
TO3HBIX TIPENapaToB, B OCHOBHOM aHTHOWOTHKOB, IPUMEHSIEMBIX Ha
(epMax. YCTaHOBIIEHBI HETATHBHBIC MOCIENCTBUS BIMSHUS TAHHBIX
MperapaToB Ha OMOJOTMYECKYI) aKTHBHOCTH ITOYBBI, MPOIECCHI Ty-
MycooOpa3oBanwus. [Ipy HaCHIIIIEHNN TOYBHI AHTUOMOTHKAMHU OCIIa0-
JIIeTCSL €€ CIIOCOOHOCTh K camoo0e33apaxuBaHuio (90% maToreHHbIxX
KHIIEYHBIX TAJI0OYEK B TAKUX [TOYBAX YCTONYHMBHI K aHTUOMOTHKAM).

HecoBeprieHcTBO KavecTBa ymoOpeHHid, a IMEHHO COZEp KaHHE
TSOKEIIBIX METAJUIOB B YI0OPEHUSX, TPUMEHSIEMBIX B BEICOKUX J103aX,
MOKET MPUBOJIUTH K HAKOIUIEHUIO UX B TIOYBE B M30BITOUHBIX KOJIH-
YyecTBax. BBICOKHE KOHIIEHTPAIMH TSDKENBIX METAJUIOB B TOYBE T'Y-
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OWUTENBbHO ACHCTBYIOT Ha OWOJOTMYECKYI0 W ()EpPMEHTATHBHYIO aK-
TUBHOCTbH TTOYBHI.

[IpuMeneHnue BBICOKMX 03 a30Ta YCHIMBAET pa3BUTHE (UTOMA-
TOT€HHOW MHUKPOQIIOpPHI B TIOYBE, MPUBOAALICE K 3a00JIEBAaHHSIM C.-X.
KYJBTYD.

YcTaHOBNIEHO, YTO 3arps3HEHHE MOYB PECIyONUKH TSKETBIMH
MeTajslaMi HOCHUT JIOKQJIbHBIA XapaKkTep U MPUYpPOUCHO K 30HaM BO3-
JEUCTBHS KPYIHBIX TPOMBIIUICHHBIX HEHTPOB M OTICIBHBIX IpE]-
MPHUATHUIA, TOYBAM MTPUOPOKHBIX TIOJIOC, 3eMJISIM, T/Ie B KauecTBE Op-
TaHWYECKUX YIOOpEHUH HCIOIb30BAIHCH pa3InYHbIE OTXO/bI (0cal-
KH CTOYHBIX BOJI, KOMMYHAJIBHBIE OTXOJBI U JIP.).

AKKyMyJISIIUSL METalIOB B TIOYBaxX HAMPSMYIO 3aBHCHT OT HX
(PM3MKO-XUMUYECKUX CBOUCTB. TsKelible METa/ulbl B OCHOBHOM ajl-
copOupyroTcss yacTuiaMu (usuueckod riMHbBL IlodTOMYy (GHUTOTOK-
CHUECKOe JICHCTBHE MX Ha PAaCcTCHUS MEHee BBIPaXKEHO Ha JIEPHOBO-
MOJ30MCTHIX CYTIIMHUCTHIX TI0YBaX.

ITo Mepe yBenuueHHs COJIEpKaHUS B MOYBE T'yMyca CHUKAETCS
KOJIMYECTBO B Hell moasmkHbIX popm meraiuioB (Cd, Pb, Cu u Zn) u
WX KOHILIEHTPAIMs B PaCTEHUSX, TaK KaK TSDKENbIE METaJUIbl (PUKCH-
PYIOTCA B OPTaHMYECKOM BEIIECTBE TIOYBHI.

B cBoto odepenp yBennueHHe KHCIOTHOCTH TOYBBI, HA0OOPOT,
CHOCOOCTBYET YBEIMUYEHHIO MOABMKHBIX (DOPM TSKENBIX METaJUIOB,
YTO YCHJIMBAET MUTPAIIIO X B PACTCHUSX.

[TomBMXHOCTH METAJNIOB BO3PACTAET C YBEIWYEHHUEM CTEIeHU
ruapomopduszma. Ha nepHOBO-TION30IHCTON CYTIIMHICTON BPEMEHHO
M30BITOYHO YBIIAXKHIEMOH W TJIEEBATON MOYBAX OTMEYAEeTCs MaKCH-
MaJbHasl TOBIKHOCTH TSDKEJIBIX METAJIIOB.

s peanmsHON OIIEHKH OMACHOCTH 3arPS3HEHUS IT0YB THKEITBIMH
MeTalIaMH U M30BITOYHOTO HAKOIUICHHSI B PACTEHHEBOTYECKON TPO-
OYKOAWA DPa3padoTaHbl Tpajali, OPHUEHTHPOBOYHO JOIMyCTUMBIE
koHtnerTpammu (O/IK) u npenensao gomycrtumsbie ypoau (I11Y) B
JIEPHOBO-TIO/I3OIMUCTHIX mouBax (Tabu. 20.2.1).

B xauectBe (hOHOBOTO COIEPIKAHUS TKEIBIX METAJUIOB JUIS
MOYB PECcnyONMKH MOTYT HCIIONB30BATHCS PErHOHANBHBIE KIApKU
(cpenHue pernoHabHO-(DOHOBEIE COMEPXKAHUS) DIIEMEHTOB B IOYBE
(Tabmuma 20.2.2).
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Tabmuua 20.2.1 — OprueHTHPOBOYHO JOMYCTUMBIE KOHIICHTPALUU
(OJK) u npenenbro ponmyctumsbie ypoBuu (I1J1Y) Tspkenbix mera-
JIOB B IGPHOBO-TIOI30JIUCTHIX TIOYBAX, MI/KT

Tsoxenslii MeT dopMEl [ousmt
o1 erait op TIECYaHbIC | CyNECUaHbIC | CYIITMHHUCTHIC
BaJIOBLIE 0,3 0,4 0,6
Kammuit (OJIK) |mopemxHEBIE
(1 M HCI) 0,2 0,3 0,4
BaJIOBLIE 25 35 60
Ceunen (OJIK)  |moxBuxHEIE
(1 M HCI) 10 15 25
BaJIOBLIE 60 70 100
Menps (ITAY) TIOJIBIKHBIE
(1 M HCI) 10 12 15
BaJIOBLIE 50 60 80
Hunk (ITAY) [TonBuxHBIE
(1 M HCI) 14 16 18

Tabmuma 20.2.2 — PernoHanpHBIE KIIAPKX BaJIOBBIX (POPM TSKEITBIX
MeTaJioB B mouBax bemapycu, Mr/kr

Ioxazarenu Pb | Zn | Cd | Hg | Cu| Cr | Ni | Co | Mo

PeruonanbpHble 12 13 |01| 1 | 13|36 |20| 6 |15
KIapKu

Knacc omacHoctu

qocT1741.0283) | L | Y|t |t 2]2]2 |22

Ammocgpepa. OCHOBHBIMH HCTOYHUKAMH 3arps3HEHHUS] aTMO-
cepbl ABISIOTCA MPOMBIIIICHHOCTh U TpaHcnopT. OT nmpuMeHeHus
MUHEPAJIbHBIX U OPraHUYECKUX yI0OpEeHHUH 3arpsi3sHeHUe aTMOC(ephl
HE3HAYUTENbHO, OCOOCHHO C MEPEXOAOM Ha MPHUMEHEHHE KOMILJIEK C-
HBIX I'PaHyJIMPOBaHHBIX, MEUIEHHOACHCTBYIOIIMX a30THBIX yOoOpe-
HUH, HO OHO UMEET MECTO.

3arps3HeHne atMoc(epbl arpOXMMHYECKMMH CPEACTBAMH BO3-
MOXHO IPH HAPYIIEHUH TEXHOJIOIMH XPaHEHUs U IPUMEHEHHS HaBO-
3a 1 1moMera. B 3ToM ciyyae mpoMCXOOUT 3arpsa3HeHHe aTMocgepsl
aMMHAKOM, CEPOBOJIOPOIOM, METaHOM, ()EHOJIOM U JIPYTMMH TOKCH-
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YeCKUMH coeAnHEeHUsMU. B nipobax atmocdepHoro Bo3ayxa B 100 M
OT CBHHAPHHKOB KOHIICHTDALIMS aMMHAKa IOXOAMT 10 3-4 Mr/M°
(I1JIK 0,2).

CornacHo uMeronMMcsa AaHHbIM cBblme 80% aMMuaka 3arpsz-
HAIOMIET0 aTMoc(epHblii Bo3ayx u 10% MeraHa, pa3pylIaroIiero
O30HOBBIM CJIOH U ABJIAIOLICIOCA MAapHHUKOBBIM ar¢HTOM, IMOCTYIIAKOT
M3 HaBO3a W IOMCTAa IPHU XPAaHCHUH HX B OTKPBLITHIX HAKONMHUTCIIAX
WJIM M3-32 HECBOCBPEMECHHOM 3aJICJIKU B TIOYBY.

Ha Bo3MokHOE 3arpsizHeHure atMocdepbl ra3000pa3HBIMH CO-
CIMHEHUSIMHU a30Ta, KOTOPbIE 00pa3yrOTCs B pe3ysibTaTe AeHUTpUdu-
kammu (N, N,O, NO, NO;), npoucxonsiieii B 1mouse, yKa3blBarOT
OTEYECTBEHHBIC U 3aPYOCIKHBIC UCCIICIOBATEIH.

HeKOTOpBIe M3 HUX OTMEYAIOT, UTO YBCIMYCHUC MMOTEPL a30Ta B
aTMocepy yCKOpUT paspylieHHe O030HOBOTO clios. V3BecTHO, 4TO
030HOBBIH €TI0 KMeeT OOJIBIIOE 3HAUEHHE JIJIs )KM3HHM Ha 3eMJie, TaK
KaK OH TIOTJIOIIAET COJIHEYHYIO PaJualliio, KOTopas B OOJBIINX J10-
3ax Bp€aHa i BCEX XUBBIX OPTraHN3MOB.

ITo 3akmtouenuto BcemMupHOMl METEOpOIOrMUECKO opraHu3a-
nu, nocrymiedue B atMocdepy N,O, CBI3aHHOro, MOMHMO BCErO
MIPOYEro, C UCMOb30BaHNEM yJO0OPEHNH, HE BBI3BIBAET CTOJb 3HAYH-
TenpHOTO 3¢ eKTa, KaK IMPeanoiarajock paHee. Y IBOCHHE COIEp-
sxanus N,O B aTMocepe T0IKHO MPUBECTH K COKPAIICHUIO KOJIHYE-
CTBa O30HA JUIIb Ha 2%.

Hecmotpst Ha TOBOIBI MEXKTYHAPOTHBIX OpraHU3aIuil 0 ci1abom
BO3IEWCTBUY TPUMEHEHUSI YIOOPEHW Ha O30HOBBIN CIIOH, C TOYKH
3peHws TONTOBPEMEHHBIX TOCIE/ICTBHI, a TakXKe HEeIOCTaTOYHOCTH
HaIX 3HAHWH 3TH BOMPOCHI 3aCIYKHBAIOT BHUMAHUS W TPEOYyIOT
JadbHEHIINX UCCIeqOBaHUM.

Ilpupoousie 600wt. OborarieHne MPUPOAHBIX BOA OMOTEHHBIMU
dNEMEHTaMH — Ba)KHEHIIas sKoyormdeckass mpoodimema. OCHOBHBIMHU
MIPUYMHAME 3arpsA3HEHHUsS BOIHBIX HUCTOYHHKOB (BOJOEMOB, TPYHTO-
BBIX BOJ) SIBJISIFOTCSI:

— HECOBEPIIEHCTBO TEXHOJOTMH XPAaHEHUS MUHEPAIbHBIX H Op-
TaHWYECKUX yI00peHU;

— HapyIleHre CUCTeMbI IPUMEHEHUS yI00pEeHU;

— HECOBEPIIECHCTBO Ka4eCTBA MUHEPAIBHBIX yI00peHUH

— BOJTHAS ¥ BETPOBAs DPO3USL.
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B pe3ynbraTe BhIIEyKa3aHHBIX MPUYKMH B BOJIE MOBBIIIACTCS CO-
JepykaHue HUTPATOB, CYNIb(HATOB, XJIOPHUIOB, (ocGhaToB U ApP. BbIIIE
noryctuMoro ypoBHsi (Tabu. 20.2.3). IloBbillieHHE KOHIICHTPAIUH
MUTATELHBIX BEHIECTB B BOJOEMAaxX BBI3BIBAET MX IBTPODUKAIHIO.
Dempogurayus — npoyecc oboeaweHuss 600 NUMAMETbHbIMU Jle-
MeHmamu (npescoe 8cezo azomom u Gocghopom) ecmecmeeHHbiM
UYL AHMPONOSEHHBIM NYMeM, KOMOpble NOGLLUATOM OUOIOSULECKYIO
NPOOYKMUBHOCIb 8000EMO8. pa3sumue 8000pociell, QUmMoniauK-
MOHA, NPOUCXOOUm «Yyeemenuey 800, 3aborauusanue 600oemos. B
BOJIC TAKMX BOJJOEMOB CHH)KAETCsl COJIEPIKaHUe KUCIIOPOJia B PE3YJIib-
TaTe pacxojia ero Ha OKUCJICHHE OTMEepIIei Macchl (PUTOIUTAHKTOHA.
OT0 MPUBOAXUT K THOETH PHIO, BOJAA CTAHOBHUTCS HEMPHTOTHON s
MTUTBS, TAK KaK TPYIHO TOAMACTCSA OUHUCTKE.,

Tab6muna 20.2.3 — I[IJIK BpeaHbIX BEIIECTB B BOJE BOJIOEMOB, MI/JI

X035 CTBEHHO-ITUTHEBBIC BO- PEI60X 0351 CTBEHHEIE
Bemectsa
JIOEMBbI BOJIOCMBI
Hurpars 45 40
Hurtpurst 33 0,08
docaT 7 5
Xopupt 350 300
Cynbdatsl 500 100
BIIK 3 3

[Ipumeuanne. BIIK — 6uonormueckoe norpednenne kucnopona. Comepxa-
HHUE KUCIIOpoa B YucToi Boje — 8-10 mr/m.

OnTUManbHBIA POCT (DUTOIUIAHKTOHA HAONIOMAaeTCs TpPH KOH-
nenTpanuu pocdopa 0,09-1,80 mr/m wuTpatHOoro azora — 0,9-3,5
mr/7. LiBeTeHre BOJBI 32 CUET BOJOPOCIEH BO3HHKAET TOIBKO B TEX
ciydasix, Korga KoHieHtpamus ¢ocdopa B Bome mpeBbimaer 0,01
mr/n. ClenoBaTenbHO, ONPENENSIOnM (QaKTOpoM IBTPOQPHUKAIH
sIBIIAETCSI comeprkanne (ocopa B Boze.

CymecTByeT omIMO0YHOE MHEHHE, YTO B PEKHU M BOZOEMBI MTUTA-
TEJbHBIE BEIECTBA MONAAAI0T TOJIBKO U3 yaoopenuid. MccnenoBanus
MIOKa3bIBAIOT, YTO OOJIbIIE OMOTEHHBIX AJIEMEHTOB ITOCTYIAET U3 3a-
1acoB 1MOYBHL. [Ipy 3TOM 3HAYNTENBEHOE CONlEPKAHUE BOIOEMOB MPH-
XOIUTCS Ha JIONIO TOPOACKUX CTOYHBIX BOX. [10 MaHHBIM amepuKaH-
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CKHX YYEHBIX, POJib 3emjefenus B (HhOpMUPOBAHUU 3BTPOPHUKALIMU
cocrasisier 8%.

Pacmenuesooueckan npooykyus. OCHOBHBIMH 3arps3HSIONIN-
MH pPaCTCHUCBOAYCCKYIO IMPOAYKIUIO BCIICCTBAMU, CBA3AHHBIMH C
MpUMEHEHUEM yJO0pEHHH, SIBIISIOTCS HUTPATHI U TSDKEJBIE METaJlTbI.

I'maBHBIMM MNpUuYrMHaMU HaKOIIJICHUA I/I36I)ITO‘-IHI)IX KOJINYECCTB
HUTPATOB B MPOAYKIWU PACTEHHEBOJCTBA SIBISACTCS HECOONIOJICHHE
pETJIaMEHTOB CUCTEMBI yJ00pSHH.

HI/ITpaTBI — HeO6XOILI/IMaH YHYaCTb a30THOI'O IIUTAaHUA paCTeHI/II\/'I.
Omnu Bcerja NpUCYTCTBYIOT B IIPUPOJIC, IAXKE €CIIU MOTHOCTBIO OTKa-
3aThCs OT NMPUMEHEHUs ynoOpeHuil. ['aBHOe, 4TOOBI cojepKaHUe
HUTPATOB B PAaCTEHUEBOAYECKOM IPOMYKLUUHU HE IPEBBILAIO IIpeE-
JIENIbHO JIONYCTUMBIX ypOBHEW. PacTeHus OOBIYHO HE CTpajaroT OT
I/I36BITKa B HUX HUTPATOB MU HUTPUTOB, HO 3TU COCAUHCHUSA BECbMa
TOKCHUYHBbI JUIA )KUBOTHBIX N YCJIOBCKA.

YpoBeHb conepkKaHUs HUTPATOB B PACTEHUSIX MOINAETCS pery-
JIMPOBAHUIO C IOMOIIBIO Pa3JIMYHBIX arpOXUMHUYCCKUX U arpOTCXHU-
YyecKux Mepornpusituidl. Ha HakomieHne HUTPAaTOB B paCTEHUSIX OKa-
3piBaeT BiusHUe O0ojiee 30 (akTOpPOB, KaXKAbIH M3 KOTOPBIX B KOH-
KPETHBIX YCIIOBUSX MOXKET UMETh PEIIAIOIIEe 3HaUCHHUE.

ITo mmeromuMcsT JaHHBIM, JTOJISA a30Ta YAOOPEHUU Cpedu BCeX
(akxTOpOB, BIMAIOLIMX Ha HAKOIUIEHHE HUTPATOB B PacTEHUEBOYe-
CKOH TNPOAYKIMH, COCTaBJIAET MOYTH MON0BUHY (47%). IlosTomy
MIPUMEHEHHE YKOJIOrMYECKH O€30IacHbIX 103 a30THBIX YAOOpEeHUil B
OIITUMAJIbHbIE IIPUEMBI I CPOKH SIBJISIETCSI TapaHTUEH MOMydIeHUs Ka-
YECTBEHHOW MPOAYKLIHH.

K uncny perynupyembix (akTopoB, BIUSIOIIMX Ha HAKOIJICHUE
NOj3 B pacTeHHSX, IPUHAUIEKUT 00ECTIEIEHHOCTh pacTeHni docdo-
poM, KammeMm, a Takke mMukposnemeHtamu (Mo, Cu, Mn), kotopsie
ydacTByIOT B npoiiecce BoccranoBieHuss NOz mo NHj pactenusix.

Haxkorienne HUTPaToB B pacTEHUEBOJUECKON MPOAYKLIUHU OIpe-
JeTIsieTCsl BUJIOBBIMU M COPTOBBIMH pa3nuuusaMu. bonbie nx Hakam-
JIMBAETCS B OBOLIHBIX KyJIbTypax. COpTOBbIE Pa3IniMs B OTHOILICHUH
HAaKOIUIEHUSI HUTpaToB y ToMmarta fgocturarot 200-300%, y cBEKIsl —
200%, y peauca — 55%.

Cpenu ¢akTOpOB BHEIIHEH Cpeabl, BIMSIOUIMX HAa HAKOIUIEHHE
HUTPATOB B PACTCHUH, MO)KHO OTMETHUTH CBET, BIAXKHOCTb, TEMIIEPa-
Typy BO3AyXa M mo4yBbl. ONTHUMHU3AMS 3TUX (AKTOPOB SBISIETCA OJI-
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HUM U3 PEIIAIOIIUX YCIOBUH aCCUMIIIAIIMU HUTPATOB B PACTCHUSIX U
CHIDKCHUE UX KOHIICHTPAIIUH.

Kpome Toro, BeChb arpoTeXHUYECKUN KOMILIEKC (CITOCOOBI ToCe-
Ba, IUIONIAJb MUTAHUS, UHTEITPUPOBAHHAS 3all[UTa PACTEHH OT 0O-
JIE3HEH W BpEIOUTEICH U JIp.) MOXKET 00ecleurBaTh MaKCUMAJIBHYIO
(hOTOCHHTETHYECKYIO JCSITCIBHOCTh PACTEHHM, a, CIICJOBaTEIIBHO,
MpeBpaIieHue HUTPATHOT'O a30Ta B OPraHUYCCKHIA,

Ha koHIIeHTpal1i0 HUTPATOB BIUSIOT CPOKH, YCIOBUS XpaHEHUS
Y TEXHOJIOTHs WX nepepabotku. Hampumep, mocie 6-Mecs4HOro xpa-
HEHHS CTOJIOBOW CBEKJIbI U MOPKOBH COZCpXaHHE HUTPATOB CHIIKA-
ercsa B 1,5-2,0 paza. [Ipu xynurapHOoil 00pabOTKe OBOIIEH U KapTO-
(ens coneprkaHue HUTPATOB YMEHbINAETCs Ha 25%.

B ornuune OT HUTPATOB TSOKEIbIC METAJUIbI, HAKAIUIUBAsCh B
pacTeHusX B OOJIBIIMX KOJUYECTBAX, OKA3bIBAIOT HA HUX TOKCHYE-
CKOe BiMsHUE. MeXaHHW3M TaKOro BIIMSIHHS TSDKEIBIX META/UIOB Ha
pacTeHHUs 3aKJII0YAETCs B UX JICHATYPUPYIOIIEM JeHCTBUM Ha OCJIKH,
YYacTBYIOIIME B 0OOMEHE BEIIeCTB. TsKelble MEeTaubl — MPOTOIIIa3-
MaTH4YecKue sapl. Hampumep, kaaMuid ocialisier y pacTeHud mpo-
recc (OTOCHHTE3a, TPAHCIHPAIMH, PTYTh OKAa3bIBaeT HA PACTEHHS
MyTareHHOe JIeHCTBHE, CBUHEI] 3aMeIISIET POCT KOPHEBOW CHCTEMBI.
Bce 5T0 mpuBOANT K CHIYKEHHIO MPOAYKTUBHOCTH PACTEHHI M Kade-
CTBa PacCTEHHNEBOIYECKON MPOAYKIIHH.

Yenosex, scugomnoe. VICTOUHHKOM TIOCTYIIEHUS HHUTPATOB,
HUTPHUTOB, TSHKEIBIX METAIJIOB M JIP. BEIIECTB B OPTaHMU3M YeJIOBeKa
SIBIIIETCSI PaCTEHMUEBOUECKast MIPOIYKITUS, TUThEBas BOJA, JKUBOTHO-
BOIIUECKas MPOAyKius, ¢ HUMu nocrymaer 70-80%, 10-15%, 5-10%
arpOXMMHUKATOB COOTBETCTBEHHO.

Humpamei. [1oBBIIIIEHHOE COlep)KaHNE HUTPATOB U HUTPUTOB B
MPOAYKTaX THTAaHUS OO0JIaJaeT IIMPOKHM CIIEKTPOM HEraTHBHOTO
BITUSTHUS HA OPTaHM3M YeNIOBEKa.

N30BITOUHOE TTOCTYIUIEHHE HUTPATOB M HUTPUTOB B OPTaHHU3M
YelloBeKa BBI3BIBACT METTEMOTJIOOMHEMHIO (CHHIONIHOCTh WIIH YIY-
mbe). OHa ABISETCA CIENCTBHEM OKHCIECHUS B KPOBU YEIlOBEKa
JIBYXBAJIGHTHOr 0 %eje3a B TpexBanentHoe: Fe** + N [05] + N[O, ]—
Fe®*. OGpasyrolmiics 0] IeiCTBHEM HHTPATOB M HHTPHTOB MeTTe-
MOTJIOOWH HE CIIOCOOEH TEPEHOCUTH KHCIIOPOJ] B OPTaHHU3ME YEIIOB e-
ka. 3amemnieane Ha 20% remMormoOMHa METTEMOTTIOOMHOM BBI3BIBAET
OTpaBJICHUE, COMPOBOKIAAFOIIEECT KUCIOPOAHON HEOCTATOUHOCTRIO.
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[Tpu 80% 3amenieHuy reMoriioOMHa HACTYIAET CMEPTh OT YAYIIbSL.
OToMy 3a00JIeBaHHIO MOJIBEPIatOTCs MPEXKAE BCETO ACTH.

3a0oseBaHnsl METTEMOTJIOOMHEMHUEH BCTPEYAIOTCS PEAKo, HO
JUTUTENBHOE YIOTpeOIeHNE BOABI, TPOAYKTOB ITUTAHUS, COAEPIKAIINX
MOBBIIICHHOE KOJIWYECTBO HUTPATOB, MOXKET BBI3BAThH 00JI€3HH 0OMe-
Ha BEILECTB, OIOPHO-/IBUIaTENbHONW, HEPBHOM M MMMYHHOH CHCTE-
MBI

VYnotpebnenue B MHIY MPOAYKTOB, OOraThIX HUTpaTaMH U HUT-
pUTaMH, TPHBOAUT K OCTPBIM JKEITYIOYHO-KUIIEYHBIM PaCcCTPOii-
CTBaM, OTPABJICHUSIM U XPOHUYECKHM 3200JICBAHUSIM.

N30bITOYHOE KOJIMYECTBO HUTPATOB M HUTPUTOB B PACTCHUSX B
KHCJIOH cpelie pearnpyroT cO BTOPUYHBIMH aMUHAMH, 00pa3ysi HUT-
PO30aMHHBL JTH BENIECTBA MOT'YT 00pPa30BHIBATHCS B MUIIEBBIX MPO-
JyKTaX MpU TEXHOJIOTHYECKON X 00paboTKe, a Takke ¥ B OPraHu3Me
KMBOTHOTO M YeJOBEKa, TaK KaK B YKENyJIKe MPUCYTCTBYIOT OakTe-
puH, TpaHCHOPMUPYIONIHE HUTPATHl B HUTPUTHI U Jajiee B HUTPO-
30aMHHBI. DTU COCIWHEHUs 00JIaJ]af0T KAHIIEPOTeHHBIMH M MYTOTCH-
HBIMH CBOWCTBAMH W MOTYT BBI3BIBaTh PaKOBEBIC 3a00JIeBaHUS y Ue-
JIOBEKA.

OmnpeneneHHblil Bpex HAHOCIT HUTPATHI U )KUBOTHOBOACTBY. 13-
OBITOK MX OTPULIATEIBHO CKA3bIBAETCS Ha 3/I0POBbE U NMPOAYKTUBHO-
CTH JXKMBOTHBIX. B 3TOM ciydae ocnaOeBaer cepieuHasl AESITENb-
HOCTb, YXYALIAETCs epEeBapUMOCTh KapoTHHa. CUMITOMBI OTpaBJle-
HUSI — OOMJIBPHOE CITFOHOTEUEHHWE, PBOTA, YacTOE NbIXaHwWe. Y Oepe-
MEHHBIX )KMBOTHBIX MOT'YT IPOUCXOIUTH a0OPTHI U POKAATHCS MEPT-
BbI€ IIPUILIOBL.

C obpazoBaHHEM METTeMOTIIOOMHA CBSA3aHO M3MEHEHUE KPOBH C
KpacHOro 10 LIOKoJIagHo-KopuyHeBoro. Hamnune 6onee 25% mertre-
MOIJIOOMHA KPOBH YKa3bIBaeT Ha 3a00yieBaHME Y KHUBOTHBIX. OpreH-
TUPOBOYHBIE pa3oBbie Tokcmueckue 10361 NOj (1/100 kr mMaccer) co-
crasiasaior: KPC — 50-90, cBunbu — 60-90, gomanu 60-70, ntuma —
90-130. Eme 6omee onacHsl HUTPUTHL. OHU BBI3BIBAIOT TOKCHKO3 Yy
KUBOTHBIX IPH COZIEPKaHUH B 5-15 pa3 MeHblIIe, UeM HUTPATHI.

C uenbio OrpaHHYeHHUs] IMOCTYIUIEHHS B OpPraHHU3M YellOBeKa
Bcemupnast opranuszanus 3npaBooxpanenus (BO3) ycranosuna npe-
Jiel TIOCTYIUIGHHS HUTPATOB JJIS YernoBeka — 3,5 Mr Ha 1 Kr Macchbl
yenoBeka. 1lo maHHBIM y4eHBIX, Jiydlle, YyTOObI JHEBHOH «IaeKk»
HUTpatoB He npesbiman 120-140 Mr B cyTkH.
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[ockonbky oBomM, PPYKTHI U KOpMa HaKaITMBAIOT MAKCUMallb-
HO€ KOJMYECTBO HUTPATOB UMEHHO ISl 3TOW mponykuuu B bemapy-
CH, KaK W B JIpyrux crpanax, paspadoransl [1JIK NO; (Mr/kr ceiporo
BeriecTsa) (Tadnuua 20.2.4).

Tabmuuna 20.2.4 — [TJIK HuTpaToB B OBOIIAX, PPYKTaxX U KOpMax,
Mmr/kr ceiporo BemiectBa (CaunlluH 13-10 PB, 2009)

HaunmenoBanue I OTKpBITHII TPYHT
OBouwm
Kaprodens 250
Kamycra pansss 900
Kamycra no3ausist 500
Jlyk penxa 80
nepo 400/800*
Tomartsl 150/300*
Orypiip 150/400*
MopKOBb paHHsIs 400
MOpKOBb ITO3/THSIsI 250
Caekia 1400
[epen cnankuii 200
Kabauku 400
JlucroBble OBOLIM 2000/3000*
DpPYKTHI
S16noku, Tpymy, apoy3sl 60
Jpiu 90
Jlerckoe muTaHue 50
Bona 45 (mr/n)
Kopma
Cuiioc, ceHax 500
CeHo 1000
3eseHblil KopM 300
Kopmogast cBekiia 1500
Kopmogoii kaprodernb 300

[Ipumeganue. * - 3aKPBITHINA TPYHT

Kpome comepxaHusi HUTpaTOB B KOpMax PETIAMEHTHPOBAHO U
kon4yectBO (pochopa m kamms. OnTuManbHOE IS KUBOTHBIX CO-
nepxanue Gocdopa B CyXOM BeEIIECTBE MACTOUIIHOTO U JIYTOBOTO
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kopma 0,6-0,7%=P,0s. Conepxxanue Kaiusi B KOpME He JOIDKHO Ipe-
Bhimath 3,0% K;0O. Beicokue 1036l KaauiHBIX yI00pEHUN CHUKAIOT
coJepXaHhe KalbLUs M MarHus B pacTeHMsX, a oTHomeHue K :
(Ca+Mg) mpesbimaer HopMy — 2,2. Takoii kopM BEI3bIBacT 3abole-
BaHUE CKOTa TMIIOMAarHUEBOMN TeTaHueH (MacTOUIIHON TeTaHuek ).

Taocenvie memannel. Cpequ MMPOKOTO CHEKTpa 3arps3HUTENei
OKpYXKarolle cpeibl HanboJee ONacHBIMH SIBIISIFOTCS TSDKENbIE Me-
Tautel. Hanbonee TOKCHYHBIME ISl YENIOBEKA U KUBOTHBIX SIBIISICTCSI
TaK Ha3biBaeMasi «0OJbIas YeTBepka» — MbIIbsIK (AS), pryts (HQ),
kaamuit (Cd), ceunerr (Pb).

Tsoxensie MeTayIBl SBJISIOTCSA MPOTOMIIA3MAaTUYECKUMU SITaMHU.
[Ipu MOBBIIIIEHHOM MOCTYIJIEHUH KaJMHUSA B OpraHU3M 4elOBeKa Ha-
Omro1aercs MOBPEKACHUE MTOYEK, HOCOBOE KpoBoreueHue. OH obia-
JaeT KaHIIEPOTeHHBIM JaeicTBUEM. lIpu CBHHIIOBOM TOKCHKO3€ II0-
paXkaroTcs B TEPBYIO O4Yepenb OpraHbl KpoBOoOpareHus (aHeMmwsi),
HEpBHAs CHCTEMa, TIOYKH, ITPH PTYTHOM TOKCHKO3¢ Habmronaercs Ha-
pylieHre oOMeHa BEeIeCTB U TTOPaKeHNE TTeUYeHH.

C menpio mpenoTBpamieHns H30BITOYHOTO MOCTYIUIEHUS TSKe-
JBIX METAJJIOB B OPTaHW3M YellOBeKa WX COAepXKaHWe B MPOAYKTax
MUTAHUS perinaMenTupoBano (tadm. 20.2.5).

Tabmuma 20.2.5 — 'uruenndeckre HOPMAaTHBBI KadecTBa U Oe301ac-
HOCTH MPOJIOBOJIBCTBEHHOTO CHIPhSI M TUIIEBBIX IPOIYKTOB IO CO-
IEePIKaHUIo TOKEIBIX MeTaiuios, (Mr/kr) (CaulluH 11-63 PB-98)

Csu- | Mplb-

[IponykTsl nUTaHUS Herr 0K Kammuii| Pryte | Menp | Lunk
1 2 3 4 5 6 7
3epHO IPOIOBOIBCT-
BeHHOE (IIIICHHUIIA, 10,0
POXb, TPUTHKAJIE, 05 02 010 003 15,0 500
OBec, STIMEHB, IPOCO, ' ' ' ! (rpeun- !
rpednxa, puc, KyKy- xa)

py3a, copro)

Cemena 3epH00000-
BEIX (TOpOX, (pacoms,
Malll, YUHA, YeUCBH-
11a, HYT, COs)

0,5 0,3 0,10 0,02 10,0 50,0
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[Iponomxenue tadmuikt 20.2.5

1 2 3 4 5 6 7
10,0
Kpyna, Tonoxso, 05| 02 | 010 | 003 | 0 | s0
XJIOTIbS (rpeun-
xa)
Myka BceX BUIIOB, B 0.5 0,1 0,20 0,03 150 30,0
T.4. JUII MaKapOHHBIX 10 0,2 0,1 0,02 10,0 50,0
CoT (co- ' ' ' (rpeun- '
U3JIENUH epa) (coeBas)|(coeBast)|(coeBast) xa) (coeBas)
Xneo, Gynounie | a5\ o1 | 005 | 001 | 50 | 250
c/100HbBIE U3AENHs
CBexmue U CBeXeMO- 0.5
pOXKCHbIE OBOMIH 041 02 | 003 | 005 | 50 | 100
kaproers, Gaxse- |7 05 | 001 | 005 | 100 | 20,0
BbI€ (DPYKTHI, SATOJIBI, d)};) | (rpuGbr) | (rpu6sr) | (rpubs) | (rpubs) | (rpubs)
rprObI T:S(

JUst orieHKn Ge30acHOCTH KOPMOB B PECITyOJIMKE BBEIEH BeTe-
pUHapHO-CaHUTApHBIH HOopMaTuB «llokazaTenu Ge30macHOCTH KOp-
MOBY», KOTOPBII BKIIIOUAIOT JONYCTUMBIE YPOBHU TSDKEJIBIX METAJIJIOB
B KOpMaX, PacCUMTAHHBIE C YUE€TOM BHJA KOpMa, LIEIEBOI'0 HaIpaB-
JISHWSI )KHBOTHOBOJICTBA, €r0 MPOAyKTHBHOCTH (Tabm. 20.2.6).

ToxcuueckuM nefcTBUEM ISl YEIOBEKa B IMOBBIIICHHBIX KOH-
HeHTpanusax obmamaer U grop. UenoBek exeTHEBHO MOMKEH YIIOT-
pebnsate 3 Mr ¢gropa B cyrku. C OmHOW CTOPOHBI, MPH HETOCTATKE
(dropa y yemoBeka Bo3HUKaeT kapuec 3yooB. B bemapycu B Bozge co-
JEepKUTCA Masio (hTopa, ¥ 3TO 3a00IeBaHUE TOTYUIIIO IIMPOKOE pac-
npoctpanenue. [loaTtomy BHeceHne (hocPOpHBIX yIOOpEHH (C TOUKH
3peHus NCTOYHMKA (Topa) siBysieTcs noye3HsiM. C Ipyroil CTOpoHsI,
pu u30bITKe (hTOpa B Boxe (BbIMIe 2 Mr/i) HaOmogaeTcs 3adoneBa-
Hue ¢Guroopo3 (pa3pylieHHe y 4elloBeKa dMaid 3y0OoB), a BEIIE 8
MT/1T — IIIOOpO3 CKemneTa.

K BpeaHbIM npuMecsiM, COAEpKAIIUMCS B KAJTMHHBIX yI00peHH-
SIX, OTHOCHUTCSI XJIOp. B HeOONbIIMX KOMMYECTBax XJIOP HEOOXOIUM
IUIl KMBOTHBIX W dYenoBeka. CyTouHasi MOTPEOHOCTH YeJIOBEKa B
XJIOpe cocTaBisier 5-7 T.
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Ilamocennvie MUKpoopeanusmul, COACpKALIMECS B CBEKEM Ha-
BO3€, MOTYT BBI3bIBATh AMUAEMUU H dmu300TuH. [1o manHeiM Bee-
MUPHOH OpraHU3aluK 37PaBOOXPAHECHUS, SKCKPEMEHTHI KHBOTHBIX
orpeneneHbl kak ¢akrop noxayu 6onee 100 Bo30OyauTenei OonesHel
JKHMBOTHBIX, IITHI] U YCJIIOBCKa C 6OJII)IHI/IM CPOKOM BBIKMBAa€MOCTH, B
TOM YHCJIE MHKpOOakTepuu TyOepkyieza (Oomee 25 JieT), cajabMo-
HEJUTBl Mapa3uToB u OpromHoro tuda (2-3 roma), Oanuuiel cuOUp-
CKoii s13BBI (Oosee 60 Jer).

20.3. IIpueMbl CHUKEHHS] HETATHBHOIO BO3/eliCcTBUSA yI100peHmii
HA OKPY’KAIOIIYI0 Cpexy

Konmenmust coBpeMEHHOTr0 3KOJIOTHYECKH 0e30MacHOro 3emiie-
JeTvsl TIPeAyCMaTpUBaET TaKyl CUCTEMYy IpPUMEHEHHs yao0peHuid,
KoTopasi obecriedrBaia Obl TIOJIyYeHUE PACTEHHEBOTIECKOM MPOIYK-
MU BBICOKOI'O Kade€CTBa C JOIYCTHUMBIM COACPKAHWEM HUTPATOB,
TAKEIBIX MCTAJIJIOB M APYTrUX IIOJHOTAHTOB (321I‘p$[3H$IIOHII/IX BC-
IIECTB), NCKITI0Yalia OBl 3arpsI3HEHNE OKPY)KAIOIIEH Cpellbl 1 B TO JKe
BpeMsl TapaHTHUpOBaia OBl MJIAHHPYEMYIO YPOKaHOCTb CEITbCKOXO-
3STCTBEHHBIX KyIBTYP.

Y4eHbIME MHOTHX CTpaH, B TOM YHCJIE U OelTOpYCCKUMH, pa3pa-
00TaH KOMILJIEKC MEPONPHUATHH, HATIPABICHHBIM Ha MPEIOTBPAICHIE
3arpsisHeHHst Omocdepsl yIOoOpeHUsSMH, OOYCIOBICHHOTO pAIOM
TIPUINH, PACCMOTPEHHBIX B pazzaerne 20.1.

Cpenu OCHOBHBIX MEPOIIPHUATHIA IO OXpaHe OKPYKAIOIIeH Cpersl
TIPH UCIIONTE30BaHUH YAOOPEHUI MOYKHO BBIICTHTD CIIEIYIOIIHE:

® OpraHH3alHOHHEIE;
arpOTEXHUYECKUE;

OHOJIOTMYECKHE;
XUMHUKO-TEXHOJIOTHIECKUE;
KOHTPOINPYIOIIHE.

Opzanu3ayuonHnvle meponpuamus HaNpaBlieHbl Ha OpraHu3a-
A0 HKOJIOTUYECKH OE30I1acHON TMEepeBO3KU, XpaHEHWS W BHECEHHS
ynobpenwii. [lepeBo3uTs yoOpeHust OT 3aBoJIa A0 MO HEOOX0IMMO
B CIEIHAIIEHO 000pYIOBAaHHOM TPaHCHOPTE, HUCKIIOYAIOIIEM ITOTEPH
ynobpenwnii. HeoOxonmuMo opraHN30BaTh 3KOJIOTHMUYECKH Oe30macHoe
xpaHeHue ynoOpenwmii. Jlydmmii crmoco® XpaHeHWS MHHEPaTbHBIX
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yaoOpeHnii — B CKJIaJaxX WM Ha CHEeNUaIbHO 00OpYAOBaHHBIX ILIO-
miagKax Al XpaHeHus ynoopenuii. Heo6xomum komitiekce paboT mo
JOTIONTHUTENILHOMY ~ CTPOHUTENBCTBY, PEMOHTY H MOJAEPHHU3ALUH
ckiazackoro xossaictea PO «ArpocepBucy. OqHUM U3 IMyTed perie-
HUS POOJIEMBI CKJIAJICKUX TTOMEIICHUH MOXXET OBITh UCIIOIb30BaHUC
JUIs. XpaHeHUs: a30THBIX H (ocopHBIX yHAOOpeHWi CcrenuaibHbIX
MSATKUX TUTACTUKOBBIX KOHTEHHEpOB Tuma «bur-03r» ¢ mociemyro-
UM CKJIAJJAPOBAHMEM MX Ha TPUCIIOCOOICHHBIX MIIOMAAKAX.

[lpu xpaHeHHH OpraHUYECKHX YIOOpEHH HEOOXOAUMO CTPOro
COOJIIOIaTh YCIIOBUS UX XpaHeHus. [10CTUIIOUHBIN HABO3, KOMITOCTHI
JIydlI€ XpaHUTb Ha IUIOIIAJAKax C TBEPALIM IOKPBITUEM, IMPEIATCT-
BYIOIIMM HHOWIBTpAUKA yIOOPEHWH B MOYBY W TPYHTOBBIE BOJEI,
)KI/IZ[KI/Iﬁ HaBO3 — B CIICHUAJIbBHBIX HAKOIIUTEIAX CCKIIMOHHOI'O THIIA
(HaBO30XpaHWINIIAX).

B EIAX CHUKCHUA TOTEPh OMOreHHBIX DIIEMEHTOB U YPOBH: 3a-
IPSA3HEHHS BO3/1yXa TOKCHYECKUMH razaMu (aMMHaKOM, CEpOBOIOpO-
JIOM U T.1.) OypTBl TBEpPABIX OPTaHWYECKHX YAOOpEHHIl MpHu XpaHe-
HUU HEOOXOJUMO TIIOKPBHITH CIIOEM aJICOPOUPYIONIUX MaTepHalioB
TOpd oM, OIMIIIKAMH, COTTOMOH.

IIpu xpaHeHnu GeCHOICTUIOUHOIO HAaBO3a, [IOMETa B OTKPBITHIX
HAKONUTEISIX Ha IOBEPXHOCTh CIEAyeT A00aBiIATh IEPIUTOBYIO
KPOIIKY, 00J1aJarolyl0 BEICOKOH MOTJIOTUTEIBLHOM CIIOCOOHOCTHIO U
Ha 90-96% cHWKaromlyro 3arps3HeHHE BO3AyXa aMMHAKOM, CEpOBO-
JOPOZIOM, YIJIEKHCIIBIM Ta30M, METAHOM.

[Ipumensiembie OpraHWYEcKHe YHOOpEHUsS JOKHBI OBITH 00€3-
3apakeHbl. B Hacrosmiee BpeMsl pa3paboTaHbl OMOIOTHYECKHE, XH-
MHuUYeckue M (pu3ndeckue crmocoObl mu3uHbeknn. Cpeau Onooru-
YEeCKUX CHoco00B Hanbojee pacnpoCTPaHEHBI: IIUTEIbHOE KOMIIO-
CTHpOBaHME, OMOTEPMHUYECKHN METOJ, aHa’dpOOHas TepMOQIIbHAS
(dhepmenTaIUS.

Xumuueckoe 00e33apakxvBaHHE NPUMEHSIOT B OCHOBHOM IS
KHUIKUX YIOOpEHHH MPH 3TOM MOXXHO HMCIIOJIB30BAaTh aMMHAK, (op-
MaJbJErul, XJI0p, 030H.

dusnueckue crnocoObl MPaKTUKYIOTCS pexe. K HUM oTHOcsATCS
BBICYILIMBaHME, 00pa0OTKa BHICOKMUMH TEMIIEpaTypamu, MpUMEHEHHE
3JIEKTPOMArHUTHBIX MOJIEH.

Heo0xoaumo ucmonp30BaTh TEXHUKY JUIsl BHECEHHSI Y100 EHHH,
o0ecrieunBaloLIyI0 paBHOMEPHOE WX BHeceHue. B HacTosee Bpems
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STHM TpeOOBaHUSAM COOTBETCTBYET TEXHHUKA I BHECEHUS] pACTBOPOB
ya0OpeHHiA: pa3InuHble MapKHU ONpPBICKUBATENEH, 00eceYrBaroNIie
HEpaBHOMEPHOCTh BHeceHMsI Ha ypoBHe 5-10%. Co3gaHbl oredecTt-
BEHHBIC MAIIMHBI JJ11 BHECEHUSI TBEPbIX yaoopenuii: CY-12, PIIIY-
12 u ap., XapakTepu3yloIlIuecss aHAJIOTMYHOH HEpaBHOMEPHOCTHIO
BHeceHUsl. TpeOoBaHUsIM BBICOKON PaBHOMEPHOCTH BHECEHHUsI OTBeE-
YaroT BCE MMIIOPTHBIC MALIMHBI J1s1 BHECEHUS YIO0OpEHUIA.

Azpomexnuueckue meponpuamusa BKIIOYAIOT 3JIEMEHTHl Hay4-
HO 00OCHOBaHHOM CHCTEMBI YA00pEHHI:

— npuMeHeHne audQepeHIInPOBaHHbBIX (PacYeTHBIX) JI03 y100-
pPEHUH oI KAXKIYIO KYJIBTYPY;

— coOMIo/IeHNE TEXHONOTHYECKON JUCIUILUINHBI (TIPHEMOB, CpO-
KOB M CIIOCOOOB BHECEHHSI Y100 CHHI );

— WCIIONIb30BaHUE ONTUMAIBHBIX (GOpM yHn00peHni, obecreduu-
BaONIMX MaKCUMAaJIbHOE HWCIIONB30BAHUE W MHUHUMAIbHBIE IMOTEPH
3JIEMEHTOB ITUTAHUSI.

3arps3HEHNE OKPYXKAIOMIeH cpempl He HaOIomaeTcs, eCiu MU-
HepaJbHbIe YA00pEeHUsI BHOCIT B CTPOI'OM COOTBETCTBUM C IUIAHAMH
WX TIPUMEHEHUS, pa3paboTaHHBIMU Ha DBM 115 KaXK0r0 X03siCTRa,
B KOTOPBIX J103bl U COOTHOLIEHUE 3IEMEHTOB MUHEPAJILHOTO IUTAaHUS
YCTAHOBJIEHBI C YYE€TOM YPOBHSI IUVIAHUPYEMOM YpO)KallHOCTH U BBbI-
HOCa DJIEMEHTOB IMTAHMs CEeIbCKOXO3SHCTBEHHBIMU KyJIbTypaMmH,
OCHOBHBIX MTOYBEHHBIX XapaKTEPUCTHUK: TUIIA U I'PaHyJIOMETPHUECKO-
IO COCTaBa, 3amaca NUTATENbHBIX BELIECTB, CTEINEHU KUCIOTHOCTH,
npeamecTBeHHUKa. Takas cucteMa ymoOpeHuil o0si3aTeTbHO coep-
XKHUT OrPaHUYEHUSI MAKCUMAJIbHBIX J103 a30THBIX YIOOPEHUH, a TaKkKe
9KOJIOTMYECKHE PETJIAMEHTHI, IPEAYCMAaTPUBAIOIINE MaKCHMaJbHOE
MOCTYIUIEHHE a30Ta C OPraHMYECKMMU M MUHEpaJIbHBIMH yIOOpe-
HUSIMH, OTPaHUYEHUs] Ha BHeceHHE (POCPOpPHBIX, KaIUHHBIX U MHK-
poynobpenwii (tadm. 20.3.1 u 20.3.2).

[Ipu BO3IENBIBAHUM 3€PHOBBIX KYJIBTYP PEKOMEHIYEMbIE O3B
azora HEoOXOIMMO KOPPEKTHPOBAThH MO JaHHBIM ITOYBEHHOW M pac-
TUTENbHOW JAWArHOCTUKH, YTO IIO3BOJMT PErYJIUPOBATh COCTOSHHE
A30THOT'O PEXMMa IOYBbI B TEYEHUE BCETO M1EPHO/A.

OCHOBHBIM KpUTEPHEM MNPUMEHEHHS >KUIKUX OPraHMYECKUX
ynoOpeHnit JomKHa ObITh IPEAEIBbHO JOMYCTUMAs Harpy3Ka 1o a3o-
Ty — 200 kr/ra, a B ycnousix opouenusi — 300 kr/ra. O6ecnednTs
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TAaKy0 HarpyskKy BO3MOXKHO IIpH CO6J'IIO,[[6HI/II/I MaKCHMaJIbHOM IIJIOT-
HOCTH IIOr'0JIOBBS Ha 1 TCKTap CCJ'II:»XO3YFO,E[I/H>'I.

Tabnuna 20.3.1 — DKonOruvecKnue orpaHuYeHUs MPUMEHEHUs y100-
PEHUH Ha JepPHOBO-TIOA30JIMCTHIX MOYBAX

[TouBbI
OrpaHuveHus
CYTJIUHHCTBIC | CYTIECYaHbIC | IECYAHBIC
1. MakcumanbHOE TOCTYILIe-
HHUE a30Ta C OPTaHUYCCKUMH U 250 200-250 160-180
MUHEPATBHBIMH  YIOOpEHMUSI-
MH, Kr/Ta
2. OrpaHuueHus Ha BHECEHHUE
yaoOpeHnil npu conepKaHuu
3JIEMEHTOB B MOYBE OOJIbIIE
yKa3aHHbIX 3HAYEHWH, MI/KT
TIOYBHI:
P,05 400 300 250
K,O 400 300 200
B 1 1 1
Cu 5 5 5
Zn 10 10 10
3. Ha wu3BecTkoBaHHME IpHU 6,7 6,2 5.8
pHKCI OoJble

Tabmuma 20.3.2 — Dxonornyecku 0e30macHbIe TO3BI a30Ta MO CENb-
CKOX03siiicTBeHHbIE KynbTyphl (manasie bentHUUIIA, benHUU kap-
TO(EIEBOICTBA U TIIIOIOOBOITIEBOICTBA)

KynbsTypa Jlo3a a3ora, kr/ra
1 2
3epHOBbIC 120
Kaprodensb 120
CaxapHasi cBeKJia 150
Kykypy3a 150
Parc 150
KopMoBbI€ KOPHETITOBI 180
MHOT0JIeTHHE 371aKOBbIE TPABBI 180
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IIponomxenue Tadmuibt 20.3.2

1 2
Ogoru:

MOPKOBB 90
orypei 90
CBEKJIa CTOJIOBas 90
TOMAT 90
JIYK 90
Karycra 120

B ctpanax 3amagHoit EBpornbl pazpaOoTaHbl HOpMAaTUBBI MaKCH-
MaJIbHOM TIOTHOCTH MOroiioBbs Ha 1 ra (Tabu. 20.3.3).

Tab6muna 20.3.3 — MakcumalibHas TNIOTHOCTh IIOr0JI0Bbs Ha 1 rekTap
CEJIBbXO03yT 01U

Crtpana KPC CBUHBH
[Isenus 1,5 10,5
Benbrus 2,0 -
I'epmanus 3,0 -

B nactosmee Bpemst (2011 r.) B benapycu Ha 1 ra cenpxo3yro-
muit puxoauTtcs 0,4 roaoB KPC u 0,3 TONOBEI CBUHEH, B OTAETHHBIX
X03giicTBax 3TOT Moka3zarenb coctasisier 0,7-0,9 u 2,7-2,9 coorBer-
CTBEHHO.

[Ipu ucnonp30BaHUM KUAKOTO HaBO3a HEOOXOIMMO UMETh B BH-
Iy, 9TO €ro JIydYilleé BHOCHTH IOJ] MHOTOJIETHHE TPaBHl IPOOHO MO
yKkocel. Hanbosnee onTuManbHBIM CPOKOM BHECEHHS 3TOTO yIo0Ope-
HUS CYMTAeTCs BeCeHHUH mepuon. He morryckaercss BHECEHUE KU I-
KOTO HABO3a HA YYACTKAX C YKIOHOM 3°, 0COGEHHO HA MECYaHBIX U
CyIleCUYaHBIX MTOYBaX, MOJICTHIAEMBIX ITECKaMH, TaK KaK MOXKET HMETh
MECTO BHYTPHIIOYBEHHBIN CTOK. B IPHPOIOOXpaHHBIX HEIAX MEXKIY
30HOW MPUMEHEHHsI KHUJIKOTO HABO3a W BOJOEMAaMH CJEIyeT OCTaB-
JIATh 3alIUTHYIO nosiocy mupuHoi 20-100 M B 3aBUCUMOCTH OT Meé-
CTHBIX BOJOOXPAaHHBIX YCIOBUU.

[IpumeHeHue onTHUMaIbHON CHUCTEMBI YIOOpPEHHS IOJDKHO MpO-
BOJAUTHCSA Ha (POHE COONFONEHUS OPYTUX TEXHOJOTMYECKHX OIepa-
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uit: 00paboTKU MOYBBI, ONTUMAIBHBIX CPOKOB MOCEBA M HOPMBI BBI-
ceBa, CeBOOOOPOTa, MHTErPUPOBAHHOM 3aIIUTHI PACTEHHUH.

Jnst cHWKeHHsI SPO3HMOHHBIX TOTEPh yAOOpEeHH HEeoOXOauMO
MPUMEHEHNE KOHTYPHO-IKOJIOTHYECKOTO 3eMIIEIIeN s, BKIIOUaloIIe-
ro MOYBO3AIIUTHBIE CEBOOOOPOTHI M CHCTEMY MPOTHBOIPO3UOHHOU
00pabOTKH TOYBBI: 0€30TBaJIbHAS, IIJIOCKOPE3HAs, MHHHMAJIbHAs,
KOHTYpHas, Yn3ebHast U T.J.

Kak ormeuaer B.A. Kopna (1976), ans 3amuThl OKeaHa, o3ep,
PEK OT 3arpsA3HCHHA B3BCIICHHBIMHM W PACTBOPHMMBIMU BCIICCTBAMUA
Haunbosee 1enecoodpa3Ha MaKCUMallbHasl «OMOJIOTH3AIH» MOBEPX-
HOCTHU CylIH, T.C. 3aKPBITUEC €€ XKUBBIM PACTUTCIHLHBIM ITOKPOBOM,
oborareHune mouB KOPHSMH U IEPHUHOM, YBETHYCHNE PACTUTENLHON
OroMacchl U coJiep KaHus TyMyca B TIOYBE.

buonozuueckue meponpuamus. B cBA3u ¢ OpUEHTAIUEN pacTe-
HUEBOJICTBA HAa JKOJOTHYECKYI0O M JKOHOMHYECKYIO Iiejecoo0pas-
HOCTh BO3pacTaeT 3HaueHHWE OMOJIOTHYECKOrO a30Ta B 3EMIIC/ICIIHH:
CUMOHMOTHYECKOH, accoluaTHBHOW a3ordukcanuu. BaxxHbIM apry-
MCHTOM B I10JIb3Y NPUMCHCHUA 6aKTepI/IaJ'IBHBIX CUMOHNOTHYECKHUX U
ACCOIMATUBHBIX YIOOpPEHWH SBISAIOTCS TOJHas OE30MacHOCTh s
YeloBeKa W OKPYXKAIOUIeW CpeAbl, WCKIIOYEHHE 3JKOJIOTHYECKOTO
pHUCKa U BOBMOXXHOCTh OTpaHUYCHHSI JI03 MHUHEPAIBHBIX YI0OpEHUH.
Bakrepuanbhbie ynoOpeHus: 00ecIeYrBarOT MOBBIIICHHE YPOXKAHHO-
CTH ¥ KauecTBa PaCTEHHEBOMAYECKON MPOIYKINH 3a cUeT Onoiorude-
CKOM MOOWJIM3AIlMA OCHOBHBIX JJIEMEHTOB IHUTAHHSA, CTUMYJISIIUU
pocTa, a TakKe BHIMOIHEHUS (PUTOCAHUTAPHOW (YHKIIMH, TTOBBIIIAS
YCTOHYHMBOCTh PAacTEHUH K KOpHEBBIM WH(ekiusM. B pecmyOmmke
XOPOIIIO HMCIIONB3YIOTCA CAalpOHHUT (IITaMMBI KITyO€HBKOBBIX OakTe-
puit), azo0akTepuH, pPU300aKTEpUH (aCCONMATHUBHEIE a30T(HKCATO-
ps1), putocTuModoc (pochaTMobmIH3yIOIIHE OaKTEPHH ), KATUTUIAHT
(xanmreMoOMIH3yIOMIe OAaKTEPHH).

BosznensiBane MHOTOJIETHUX TpaB, UCMOIB30BAHHUE TIOACTHAIOY-
HOTO HaBO3a, COJIOMBI M JAPYTUX OpPTraHUYECKUX yNoOpeHui obecte-
YHBAET COXPaHEHUE IMMOYBEHHOTO IUIOIOPONsS, YMEHBIIAET IO CPaB-
HEHUIO C MUHEPAITFHBIMH yIOOPEHUSIMHU YKOJIOTHIECKYIO HAarpy3Ky.

BoznensiBanne MpoMeKyTOYHBIX KYJIBTYp MO3BOJSIET cOepedb B
moyBe OT 25 10 75 Kr/ra 371eMeHTOB HUTAHUS.

[TonGop KynbTYp, MEHEE BCEro HAKAILTMBAIOIIMX TSDKEIbIE Me-
TaJUIBL, ABJISIETCSI OAHUM U3 OMOJIOTHYECKUX IIPUEMOB CHUXKEHUS (B 2-

401



3 pasa) HaKOIUIEHHS MX B PACTEHHEBOMUECKOW Npoaykuuu. [1ouBsl ¢
BBICOKHM COJIEPKAHUEM TSKENBbIX METaJUIOB PEKOMEHIYEeTCs OTBO-
JWTH MO TIOCEBBI parica Ha MacjloceMeHa, 03UMYIO POKb, MIICHHILY,
Y3 MHOTOJICTHUX TPaB — €Ky COOPHYI0, TAMO(EEBKY JTyTOBYIO.

Bronoruueckne MeponpusTHS BKIIOYAIOT aJalTUBHYIO CEeK-
LU0, HAMPABIICHHYIO Ha BBHIBEJCHHE COPTOB, BO-TIEPBBIX, C HU3KUM
YPOBHEM TOTJIONIEHUSI arpoOXMMHKATOB, BO-BTOPBIX, YCTOMYHMBBIX
(TonmepaHTHBIX) K MOBHIIICHHONW KOHILIEHTPAIMU B TOYBE U aTMocd e-
pe.

Xumuko-mexunonozuueckue meponpuamus. CyTb 3TUX MepoO-
MPHUATHI CBOAUTCS K YCTPAaHEHHUIO HEJJOCTATKOB MUHEPAJIBHBIX Y100~
pennii. CoBepIlIeHCTBOBaHNE XUMHUYECKOT'O COCTaBa U ACCOPTUMEHTA
MUHEpaIBHBIX YI0OpPEHUI POUCXOIUT TYTEM CO3JIaHUS U TIPHUMEH e-
HUSI MEJUICHHOJISUCTBYIONMNX (HOPM a30THBIX ynoOpeHuit, odbecneyun-
BaONIMX MUHHMAJIbHBIE TIOTEPH a30Ta U MaKCUMAallbHOE €ro yCBOe-
HUE. A30THOTYKOBAsI TIPOMBIIIUIEHHOCTh YK€ BBITYCKAaeT MEJJICHHO-
JEWCTBYIONINE YAOOPEHUs: MOYEBHHY C THIPOTYMAaToM, Cyiabdar
aMMOHHMS C 3allIUTHBIM TIOKpBITHEM. KpoMe TOro, cHHXXeHHe KO Oo-
IMYECKOM Harpy3ku oOecleduBaeT CO3JaHHue U IIpUMEHEHUe yaoope-
HUI C MUHHMMAaJbHBIM KOJIMYECTBOM TSDKEBIX METAJJIOB U APYTUX
COIYTCTBYIOIIMX 3JIEMEHTOB, & TaKXXe MCIOJIb30BAHUE XMUMUYECKU
HEUTpaJIbHBIX KOMIUIEKCHBIX YIOOPEHUH ¢ XOPOIIUMHU (PU3NUECKUMHU
1 MEXaHUYECKUMH CBOMCTBaMH.

Konmponupyrowue meponpuamus. BaxxHellluM yCIIOBUEM HE
TOJIBKO COXPAaHEHMS, HO M YIyUIIEHHUs] IPUPOTHON CPEAbl SBISIETCS
XOpOILIO HajJa)kKeHHas CIy)X0a KOHTPOJS 332 COAEPKAaHHEM OCTAaTKOB
CPEACTB XUMH3ALKHU B 00BEKTaX OKPY’KaIOIIEel cpesl.

KonTtponp 3a KauecTBOM NPOAYKLUUHU B PECIyOJIMKE OCYIIECTB-
JISFOT OOJIACTHBIE JTAOOPAaTOPUU aHAIUTHYECKOro KoHTpons (MwuHH-
CTEPCTBO NPHUPOIHBIX PECYPCOB M OXPaHBl OKPYXArOIIEH cpempl),
arpoxuMciry:k0a (MHUHCEIbX03MPo/T) U MEHTPHI TUTHEHBI, SITHAEMH O-
JIOTHH ¥ OXPaHBI OOIECTBEHHOT O 310pOBhs (MUH3IpaB).

Opranuzanusi KOHTPOJISL OCYIIECTBIISIETCSA B CIELYIOIIEM HOPSI-
Ke:

1.Br160p 00beKTa KOHTPOIIS.

2.KoHTpomnb 3a comepXaHUEM HUTPATOB, TSDKENBIX METaJUIOB U

JOPYrUX OCTAaTKOB NPHMEHEHMs yHOOpEHHH B MOYBE, MPOLYK-
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Tax pPacTCHUEBOJICTBA, )KMBOTHOBOJICTBA U B BOJHBIX OOBCK-
Tax, atMocdepe.

3.01eHKa pe3ynbTaToOB KOHTPOJISI C MCMOJIb30BAHUEM HOPMATH-
BOB nonyctumoro coaepxanus (IIIK, MY) arpoxumukaroB
B 00BEKTaX OKPYKAIOIIEH Cpelibl.

4.Tlporno3upoBaHue 3arpsi3HEHNsT 00BEKTOB OKpYKaoILIeH cpe-
AbI arpOXUMHKaTaMU.

5.Pa3zpaboTka pekoMeHIAIMH 10 NPEIOTBPAICHUIO 3arps3He-
HUSI KOHTPOJIUPYEMBIX 00BEKTOB CPEICTBAMU XUMH3AIINH.

KommnekcHoe pelieHue dKOJOTHYeCKUX MPOoOJIeM B COBpPEMEH-
HOM 3eMJIEJIeNTUM BO3MOXKHO Ha OCHOBE y4eTa OOJILIIOro pasHooOpa-
3Hs IOYBEHHO-KJIMMATHYECKHX arpoOHOIEHO30B U BCEW COBOKYITHO-
CTH KOMIIOHEHTOB «I104Ba — aTMoc(depa — BoJla — pacTeHHUs — )KUBOT-
HOE — YEJIOBEK», T.C. Ha OPTraHU3alUU arpodKOIOrHIECKOro MOHUTO-
puHra (HaONFOIEHUE, OICHKA, IMPOTHO3 COCTOSHHS OKPYXKaroIIeH
CpeIsl).

WNndopmarnus, momydeHHas Ha OCHOBE MOHHUTOPHHTA IO M3y4e-
HUIO BIUSHHS yIOOpPEHHWH Ha TMOYBY, PACTEHHS, BOJHBIE MCTOYHHKH,
atMocdepy To3BoIIsSIET CHOPMHUPOBATH SANHYIO 0a3y MaHHBIX M pas-
paboTaTh dKOJOTHYECKH Oe30IacHBIC CHCTEMBI ymoOpeHuit, obecre-
YUBAIOIINE MMOTYYCHUE BBICOKOKAYECTBEHHOW pPaCTEHHEBOIIECKON
MPOIYKIIMU M COXPaHEHUE OKPYKAOIIEeH CPEJIbL.

Pemenme skomormvyeckux ImpoOiieM HEBO3MOXKHO 0e3 BBICOKOU
OTBETCTBEHHOCTH, MPOPECCHOHAILHOTO MAacTepCTBA W HKOJIOTHYe-
CKOU TIOATOTOBKH CIEIUATMCTOB arpopOMBIIIIIEHHOTO KOMITJIEKCA.

21. OXPAHA TPYJA IIPU PABOTE C YAOBPEHUAMU

[InanupoBanre M pelieHne MPOU3BOACTBEHHBIX 3a7ad JOJDKHO
OBITH HAIIPABJICHO HA OOECTIeYeHIe IKOHOMUIECKOH 3(h(HEeKTUBHOCTH
MIPUMEHEHHS CPE/ICTB XUMH3AINA TIPH COXPaHEHUH 3/10POBbS JTIOIEH.

ExerogHo crnenuanucTbl XO3SUCTB COCTaBISIIOT KOHKPETHBIN
IJIaH TIPUMEHEHUs YIOOpPEHHId ¢ YI€TOM MPUHSATHIX HOPMATHBOB MPH
KOHCYJIBTAIIHA C TPOEKTHO-U3BICKATEIBCKUMH CTAHIUSAMUA XUMH3a-
MY ¥ YTBEPXKIAIOT UX C PYKOBOTUTENSIMU X03iCTB. B 3THX 1utaHax
MPeyCMaTPUBAIOT JIO3BI M CIIOCOOBI BHECEHUS CPEICTB XUMHU3AIINH.
Yka3aHHbIE IJIAHBI MTOIUIEXKAT CTPOrOMY HCIIONHEHUI0. Bee m3meHe-
HUs, CBSI3aHHBIC C 00ECIEYeHUEM TEXHOJIOIMYECKOro IMpolecca co-
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[JIACOBBIBAOT C TJIABHBIMU CIICIIUATMCTAMHU XO35HCTBA.

[Ipu paGoTe co cpeacTBaMU XMMH3AIMKA HEOOXOAUMO XOPOIIO
3HATh CAHWTAPHBIC MPaBUJIa U TEXHUKY O€30MACHOCTH I10 Pa3rpy3Ke-
MOrpy3Ke, TPAHCIOPTHUPOBKE U BHECCHUIO MUHEPAJIbHBIX, OpraHHUYe-
CKHX yAOOpEHUH 1 METUOPaHTOB.

PaboratonM ¢ MUHEpaIbHBIMH YJOOPEHUSAMHU HEOOXOIUMO
HMMETh MPEJICTABICHUE O XMMHUECKOW U CAHUTAPHON XapaKTEPUCTUKE
CPEICTB XMMU3aIlUU, ¢ KOTOPBIMU IPEIACTOUT paboTaTh. B x03siiCT-
BaxX JIOJDKEH OBITh OPraHM30BaH CTPOTHH y4eT MOCTYIICHHUS M pac-
X0Jla BCEX CPEICTB XUMU3AIUU C CepTU(UKATAMU U XapaKTCPUCTH-
kamu npernapaToB. OTBETCTBEHHBIE 3a 3Ty pa0OTy JIMIla Ha3HAYAIOTCS
CHEIHAIBbHBIM TPUKAa30M COOTBETCTBYIOIIECH OpraHu3allid, OHU He-
CYT MaTepUajbHYI0 M MHYI0 OTBETCTBEHHOCTH COIJIACHO JICHCTBYIO-
I[EMY 3aKOHOIATEIbCTBY.

K pabote co cpeactBamMu XMMH3AIUA MOTYT OBITH OMYIICHBI
Iuna He Moioxe 18 Jer, mpomremmue MEIUIIMHCKUH OCMOTp H
HMMEIOIINE TIPU 3TOM MEIUIIMHCKYIO CHPABKy. 3aIperiaercst HCIoib-
30BaHue Tpyaa OEpEeMEHHBIX JKESHIIMH Ha JIFOObIX pad0TaX B KOHTAKTE
C MUHEPAITGHBIMU YAOOPECHUSMH, a TAKXKE JIHII, HMEIOIINX MPOTHBO-
MOKa3aHus JIjIsl pabOThl ¢ MUHEPAITBLHBIMU YIOOPCHHSIMH.

OpranHu3zanus ¥ npoBeJicHue PEABAPUTENBHBIX (TIPU MOCTYILIE-
HUHU Ha PaboTy) U MEPUOAMUYECKUX MEIOCMOTPOB paboTarommx odec-
MEYUBACTCS PYKOBOMUTEISIMUA Tpeanpustuii. JleueOHo-nipodumakTu-
yeckoe OOCTYXHBAHHUE JOIDKHO OCYIIECTBISATHCA YUPSKIACHUSMU
CETH B paiioHe pa3MeIeHusl MPEANPHSITUS.

[lepen Hagamom paboT HEOOXOANMO MPOBOANUTH HHCTPYKTAXK IO
TEXHUKE 0E30MacHOCTH ¢ PabOTHHKAMHM, HEMOCPEICTBEHHO BBIOJI-
HSIOIIMMU ONEPaIUK 0 XPAHEHUI0, TPAHCIIOPTHPOBKE M TPUMEH e-
HUIO CPENICTB XUMU3aluu. [IpoBeicHue HHCTPYKTAXKa HYKHO (HUKCH-
POBaTh B CIEIUAILHOM XKYpHAJIE, IJie UHCTPYKTHPYEMBIH 0053aTelb-
HO JIOJDKEH pacmuchiBaThes. [IpaBuia TEXHUKU 0E30MaCHOCTH M Ca-
HUTApHBIC PABHUJIA MIPU OOPAIIEHUH C YIOOPECHHUSIMHU BHIBEIINBAIOT B
MOMEIICHUU CKJIaJa.

PaboTHHK CEeNbCKOXO3SUCTBEHHOTO MPEANPHUSITHS, MpHOOpeTas
CPE/ICTBA XMMHU3AIUH, JOJDKEH MPONTH MHCTPYKTAX HA BBHIOJHCHHUE
TOW WJIM JIPYyrod ONepaiyu 1Mo WX MPUMEHEHUIO B PalfOHHOM 00be-
JMHEHUH TI0 XUMU3AIHH.

Jis monmydeHHs W TPaHCHOPTHPOBKU C IPHUPEIBCOBOrO (TIpH-
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CTaHIMOHHOT0) CKJaJa, ¢ 3aBoja WJIN 0a3bl XMMH3aUUH MHHEpab-
HBIX yOOOpeHHH, N3BECTKOBBIX MaTepUajoB JOJDKEH OBITh 3aleicT-
BOBaH CIICIMAJIM3UPOBAHHBIN TpaHcnopT. s mepeBO3KH XUMHYe-
CKHMX IPENapaToB BBITYCKAIOTCS 3aKPBIThIE aBTOMOOHIIM-CAMOCBAIbI
U CTIeHaTN3UpOBaHHBIC aBTOMOOHIIH.

TpaHcnopTHOE CPENCTBO AOIKHO OBITH YKOMIUIEKTOBAHO aIlTey-
KOH TEpBOM MOMOIIH, CPEICTBAMH WHIUBUIyaIbHON 3aIUTHI (CIIeIl-
OJIeX/1a, 3allUTHBIC MEepPUYaTKH, PECIUPaTOp, MPOTUBOra3 MpU HEOO-
XOJTUMOCTH).

K ympaBnenuio TpaHCIIOPTOM IIpH TEPEBO3KE MHUHEPAIHHBIX
yIOOpEeHUI JTOMYCKAIOTCSA BOAUTENN CO CTaKeM pabOThl He MeHee 3-
X JIET, TpOoLIeIIIne MEAUIUHCKOE 00CIIeIOBaHHE B YCTAHOBICHHOM
nopsiake. BonuTens, BpeMeHHO NMpHUBJIEKaeMbIil K MEpeBO3Ke omac-
HBIX TPy30B, 00s3aH MPOWTH CHENUHAIBHBIA WHCTPYKTAX U MEIu-
LUHCKHUM OCMOTp.

IIepeBo3ka aMMHA4HON CEIUTPHl C APYTMMU MHUHEPAIBHBIMU
y1[06peHI/I$[MI/I, necTuauagaMu, KOHTAKT U B3aHMOZ[eI>'ICTBPIe KOTOPBIX
MOJKET IPUBECTH K CAMOBO3TOPAHUIO, HE JOMYCKAETCS.

[Ipy BO3HWKHOBEHHH AOPOKHO-TPAHCIIOPTHOTO IPOHCIIECTBUS
MIpH TIEPEBO3KE MHUHEPANBHBIX yJ0OpeHUil He0OXOqMMO MPUHUMATH
Mephl 10 cOOpY W YAaJCHUIO0 WM 00E3BPESKUBAHUIO POCCHINCH U
Pa3IMBOB, BAXKHO OIOBECTHUTDH IEHTPHI TUTUEHBI U AHIEMHUOIOTHH O
BO3HUKIIIEN OMACHOCTH OTPABIICHUS JIFOJICH.

[locne mepeBO3kM MHUHEPANBHBIX YHOOpPEHHI Ky30Ba aBTOMa-
IIVH, TPUIIETB], BATOHBI U T.JI. JOJDKHBI OBITh OYHIIEHBI OT OCTaTKOB
ymoOpeHuii ¥ IPOMBITHI BOJIOW MO/ HAImopoM M3 nuranra. [IpomsiBka
TPAHCIIOPTHBIX CPEACTB OCYIIECTBISETCS Ha CIEeNUaIbHBIX IUIOMa-
KaxX C TBEPJAbIM MOKPBHITUEM W OPTaHU30BAHHBIM CTOKOM BOJBI B OT-
CTOWHHUKH.

[lepen Hagamom paboT TOMMKHO OBITH IPOBENEHO CKBO3HOE TIPO-
BETPHUBAaHHE BCEX MOMEIIEHUH CKIIafa, T/Ie IPOBOIATCS pa3rpy30dHO-
norpy3ounbie pabotsl. [Ipu padore ¢ ynoOpeHUsIMHU Ha CKJIaje U BHE
ero Bce paboTaronye JODKHBI OBITh OOECIeYeHbl PEeKOMEHTyeMOi
JUTS TAHHOTO BHJIA pa0OTHI CIEONSKION U CPECTBAMU WHIAWBUITY-
AIBHOM 3aIUTHl (KOMOMHE30H, PYKaBHIIBI, OUYKH, PECITUPATOPHI) MpH
paboTe ¢ KUAKUM aMMuakoM (poruBorassl). [Ipu pabore ¢ xumku-
MU MUHEPATbHBIMHU yJOOPEHUSMH IS 3aIUTHI PYK CIETyET UCTIOTb-
30BaTh PE3MHOBBIEC IEPUATKH, JUISI 3ALIUTHI HOI' — PE3MHOBBIE CATIOTH.
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KomnuekTsl cienonexapl U CpeAcTB MHIAMBUIYATbHOM 3alllUThI
JOJDKHBI OBITh MHAWBUAYalbHO MOAOOPAaHBI KaXIOMY pPaOOTHHKY.
OHU J0IKHBI XPaHUTBCS Pa3/IeNIbHO C TIOBCEAHEBHOM OJEXK 10 B MH-
JUBUAYaIbHBIX IIKa(QUUKaX B CICIUAIBHO BBIICICHHBIX TOMEIICHHU-
sx. CrenoAexaa U CpeicTBa MHANBUIYATBHOM 3aITUTHl HE JOJDKHBI
WCTIOJIb30BAThCSl BHE PAOOTHI.

[Ipu HenpepriBHOI paboTe B pecnuparope ¢ yaoOpeHHsIMU pe-
KOMCHAYCTCA ACaTh MATUMHUHYTHBIC IE€PCPBIBBI YCPEC3 KAXKbIC I1OJI-
Yaca paboThI.

[To okoHuaHWUW pPabOT ¢ MUHEpPAIbHBIMU YIOOPEHHUSMHU CIICII-
OIS aAa U MHIAUBUAYAJIBHBIC CPCACTBA 3allIUThI OUNIIAIOTCA, ITPOMBI-
BaIOTCA U CHAIOTCA Ha CKIIAJ.

Ha ckmagax u mectax pabOT ¢ MHHEPaIBHBIMH YI0OpEHUSIMU
JOJIDKHBI 6BITI) YCTaHOBJICHBI YMBIBAJIbHUKH C MBIJIOM, Oauku JUISL
MUTHEBON BOJIBI U aNTEUYKH C HEOOXOAMMBIM HAOOPOM METHMKaAMEH-
TOB.

B cxiaze, rae XpaHAT aMMHMAYHYHO CEIUTPY, HENb3sl KYpPHUTh,
ITOJIB30BAaThCA OTKPBITBIM OIHEM MU O6OFp€BaTeJ'IBHBIMI/I HpI/I60paMI/I.
Bo3nukimmii moxkap cienyer TYWUTh TOJNbKO BoaoH. Ilpu TyiieHun
noxapa HeoOX0IMMO MOJIb30BATHCS TPOTUBOTa30M, YTOOBI H30EkKATh
OTpAaBJICHUS BBHIIEISIONUMUCS OKHUCIaMA a30Ta.

[Ipn monmagaHuy XUAKUX a30THBIX YAOOpPEHHH Ha KOXY MX He-
00X0arMO OBICTPO CMBITH BOMOW. [IpyM CHIIBHOM TOpaXe€HWH KOXKH
aMMHaKOM B 3THX MECTax JeNaloT MPUMOYKH 5%-bIM PacTBOPOM YK-
CYCHOH, JINMOHHOW WM COJIIHOM Kuciotel. IIpu oTpaBieHuu razo-
BOM aMMHMAYHOI CMECHIO MOCTPAJABIIEro 10 NPUXOAa Bpaya CIEAYET
BBIBECTH HA YHCTHIM BO3IYyX W OTHAMBATH TEILTHIM MOJIOKOM C BOJOH
(I gaiinas mokka Ha crakaH Monoka). [Ipu mpekpameHun IpIXaHUS
MOCTpaiaBIIeMy HEOOXOIUMO HEMEIEHHO CAelaTh MCKYCCTBEHHOE
JIBIXaHHE.

[lepeBo3ka MPOAYKTOB MHUTaHWUS, MUTHEBONH BOIBI M MPEIMETOB
JOMAIIHEero Oo0MXo/la BMECTE ¢ MUHEpPAThbHBIMU YIAOOpEHUSMHU 3a-
MIpemaercs.

3anperniaercst MepeBO3UTH JIOAEH B Ky30BaX IPHIIEIIOB, pa30pa-
ChIBaTeNel, Ha MPUIIEITHBIX YCTPOUCTBAX, KPBUIbSIX TPAKTOPOB, JIECT-
HUIIAX MHHEPAIOBO30B, HA IOJHOXKKAaX, B CaMOCBaJIaX U Ky30BaX,
CHennaIbHO He 000PYAOBaHHBIX OOPTOBBIX ABTOMOOWIICH H T.1I.
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MaiuuHsl ¥ UHBEHTaph, UCHONb3YyeMble Il paboT ¢ MUHEPaJb-
HBIMHU YAOOPEHUSMH, JOIKHBI XPaHUTHCS B CIIEIHUATBHO OTBEACHHBIX
MecTax. 3ampenaercss paboTaTh Ha TEXHUYECKH HEHCIPaBHOM 000-
pyaoBaHuu. [Ipy BOZHUKHOBEHUH CIOKHBIX TIOJIOMOK 00OpPYIOBaHHUS
OHO OCBOOOXKIAETCS OT yAOOpEHHi, MPOBOJUTCS €ro MPOMBIBKA H
PEMOHT Ha pEeMOHTHOW Oa3e. Bce mpuBOIBI MalIUMH JIOJKHBI OBITH
3aKpBITH MUTaMU. CMa3Ky W peryaupoBKy pabodyrx OpraHoB CIEmy-
€T MPOBOJMTH MPH MOJTHOW OCTAHOBKE MAIIMH M BKIIIOYEHHOM JIBUT -
TeJe TpakTopa. 3arpy3Ky MalluH yIOOPSHUSMH MOXHO IPOBOIUTH
TOJIBKO IIPHU ITOJIHOM UX OocTaHOBKe. [Ipu py4yHOil 3arpy3Ke arperaros,
TYKOBBIX CESJIOK, 3aTapEHHBIMHU yJOOPEHUSIMH Macca OTHOM yIaKoB-
KU HE JOJDKHA mpeBbimaTh 10 kr. [Ipu MexaHU3UpOBAaHHOM 3arpy3Ke
MUHEpalbHBIX ya00peHni B OyHKepbl camonera (MpH HCIONIb30Ba-
HHUH CEbCKOXO3SMCTBEHHON aBHWAIMHM) Macca MEIIKOB HE IOJKHA
npeBbImath 20 Kr.

Bo Bpemsi BHeceHWsi yIOOpeHM HENb3s HAXOIUTHCS BOJM3H
pazbpaceIBaroNMX OpraHoB MamuHbl (He Ommke 50-80 M oT HHX).
Henp3st HaXomuThess MEXIy TPAaKTOPOM W MAIIUHON TPH TPaHCIOP-
THPOBKE M BHECEHUH ynoOpeHnid. CKOPOCTh ABMKEHUS MAIIUHBI TPU
BHECEHHH yIOOpEHHHi He AOJDKHA OBITH BBIIIE YCTAHOBIIEHHOW TeX-
HUYECKUMH yCIIOBHSIMH.

3anperiaercss BHOCUTD KHUJIKHE OpraHUYECKHe yIO0OpEeHUS T0K-
JeBaHWEM WM pa3OpackiBanneM B 30-METpOBOH 30HE OT JIMHUH
JJeKTpoIepenady.

[lo okoHwanmn paboOT BCE IJIOMIAJKH, MAIIMHBI, WHBEHTAPb
JOJDKHBI OBITH OCBOOOXKIEHBI OT OCTaTKOB MHHEPAIBHBIX yHoOpe-
HUH, OYHUINEHBI U TPOMBITHI BOJIOW IO/ HAITIOPOM M3 IUIAHTa. JTa pa-
00Ta MPOBOANUTCS HA MOEUHBIX TUIOIAKAX.

Paboth1, cBsi3aHHBIE ¢ yTHIW3anKUel HABO3a, HYXKHO BBITIOIHATH
B cnenogexae. Kateropudeckn 3amperniaercsi CIryCKaThCsl B KOOIl
WM HaBO30COOPHHK 0e3 MPOTHBOra3a W MPEelOXPaHUTEIEHOTO Tosica
¢ BepeBkoi. [IpemBaputensHO cobmomast Mepbl 6€30MaCHOCTH, CKO-
MUBIIHICS B KOJIOMIE Ta3 YAAISIOT BEDKUTAHUEM.

Ctporoe cobmtofieHrie TTPaBIJI TEXHUKH O€30IMacHOCTH U CaHHU-
TapHBIX TIPABUJI MPEJOTBPAIaeT HECYACTHBIC CIIydau W MPOU3BOJICT-
BEHHBIE TPaBMBbI y pabOTAIONINX C yHOOPEHHUSIMH W IPYTHMH XUMH-
YECKUMHU CPEJICTBAMHU.
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Ta6mumua 5.1.5 — Cpennue n03s1 u3Bectr (CaCO3) 11k M3BECTKOBAHMS KHCIIBIX MOYB, T/Ta

Conep- OOMeHHast KHCIOTHOCTD, PH cL
TTouBs! r"‘a“gz 4oy <| 426- | 451 | 476- | 501- | 526- | 571- | 576-
y’ﬁ/ﬁ e 4,50 4,75 5,00 5,25 5,50 5,75 6,00
] <15 5,0 45 4,0 35 3,0 2,5 - -
ﬂf{gﬁgigﬁi‘m"“m“‘e 1,51-3,0 55 5,0 45 4,0 35 3,0 - -
>3,0 6,0 55 5,0 45 4,0 35 - -
<15 55 5,0 45 4,0 35 3,0 2,5% -
PBIXJIOCYTICCUAHBIC 1,51-3,0 6,0 55 5,0 45 4,0 3,5 3,0* -
>3,0 6,5 6,0 55 5,0 45 4,0 3,5% -
enmo-cvitecuame | 20AS 6,5 6,0 55 5,0 45 4,0 3,5% 3,0%
y >2,0 75 7.0 6,5 6,0 55 45 4,0% 3,5%
JIETKO U CPEHECYT- 20u< 8,0 75 7,0 6,5 6,0 5,0 45 3,5
JIMHUCTBIE >20 9,0 8,5 8,0 7,5 7,0 6,0 5,0 4,0
TORCHOCYTIMHICIBIC | - 1 i6oe | 10,0 95 9,0 8,5 8,0 7,0 6,0 5,0
U TTIMHUCTBIC
- 8,0(124 6,5 5,0 3,0 - - - -
TopdsiHo-60n0THEIE i (ig),i)* 10%* 7.5% 5,0% ) i i i

[Mpumeuanue: ()* - mis mous ¢ pH 4,0 u HiKe;
** _ J1st OUB ¢ ypoBHeM 3arpsi3Henns 1-4,9 Ku/kv® no nesuro-137 wiu 0,15-0,29 Ku/km® 1o cTpom-
1uio0-90.



Tabnuua 5.2.1 — Cpeanue 10361 H3BeCTKOBBIX yaoopeHuit (1/ra CaCO3) 11 N3BECTKOBAHHSI KUCIBIX TIOYB

CEHOKOCOB H IaCTOMII]

pH coneBoil BBITSX)KU

['pymmst mous 4,25 4,26- 451- 4,76- 5,01- 5,26- 5,51- 5,76-
u< 4,50 4,75 5,00 5,25 5,50 5,75 6,00
He3arpsisHeHHbIE PATHOHYKJIHIAMH 3eMJIH
Tlecuansie 6,0 55 5,0 45 4,0 3,5 - -
Prixiocynecuanbie 6,5 6,0 55 5,0 45 4,0 - -
CBsI3HOCYTICCUAHBIC 75 7,0 6,5 6,0 55 45 - -
Jlerko- U cpeHECYTITUHUCTHIC 9,0 8,5 8,0 7,5 7,0 6,0 5,0 4,0
Tsoxenocyrmuaucteie u rmmHUCTRIE | 10,0 9,5 9,0 8,5 8,0 7,0 6,0 50
Topdsnsre (12,0) 8,0 6,5 50 3,0 - - - -
IlnorHocTs 3arpsasaenns Cs-137 — 1,0-5,0, Sr-90 - 0,15-0,30 Kn/km?
Tlecuansie 6,0 55 5,0 45 4.0 3,5 - -
Prixiocynecuanpie 6,5 6,0 55 5,0 45 45 4,0 3,5
CBsI3HOCYTICCUAHBIC 75 7,0 6,5 6,0 55 45 4,0 3,5
CyTJIMHUCTBIC U TJIUHUACTHIC 8,0 8,5 8,0 7,5 7,0 6,0 5,0 4,0
Topdsusie (19,0) 13,0 10,0 7,5 5,0 - - - -
ILnoTHOCTH 3arpsizHenus Cs-137 —5,0-40,0, Sr-90 - 0,3-3,0 Ku/km’
ITecuansie 9,0 8,5 75 6,5 55 45 - -
PrixsiocynecuaHble 11,0 10,0 9,5 8,5 7,5 7,0 45 -
CBsi3HOCYTIECUaHBIE 13,0 11,5 11,0 10,0 8,5 7,0 55 45
CyIIIMHUCTBIC U TIIMHUCTHIC 16,0 15,0 14,0 13,0 12,0 10,5 8,0 7,0
Topdsnsie (19,0) 13,0 10,0 75 5,0 - - - -




Tab6muna 5.2.3 — CpeaHue 10361 H3BECTKOBBIX ynoOpenuit (T/ra CaCOj3) a1t H3BECTKOBAHUS KUCIIBIX [TOYB
aXOTHBIX 3eMeJIb MPH MIOTHOCTH 3arpsi3HEHMs paguonykanaamu 5,0-40,0 Ku/xm® mo Cs-137 umu 0,30-3,0
Ku/xm’ o Sr-90

r Conepxa- pH coneBoil BBITSKKU

Ir’[gf" mne rymy- | 425u | 4,26- | 4,51- 4,76- 501- | 5,26- 551- | 5,76-
ca, % < 4,50 4,75 5,00 5,25 5,50 5,75 6,00

<15 8,0 7,5 6,5 5,5 4,5 3,5 - -

Tlecuansie 1,51-3,00 8,5 8,0 7,0 6,0 5,0 4,0 - -

> 3,00 9,0 8,5 7,5 6,5 5,5 4,5 - -

Porocyneca- <15 10,0 9,0 8,5 7,0 5,5 5,0 3,0 -

Hite 1,51-3,00 10,5 9,5 9,0 8,0 6,5 6,0 3,5 -

> 3,00 11,0 10,0 9,5 8,5 7,5 7,0 4,5 -
CaszHocynec- 2,0u < 12,0 10,5 10,0 9,0 8,0 6,5 5,0 4,0
YaHble >20 13,0 11,5 11,0 10,0 8,5 7,0 5,5 4,5
Jlerko- u cpen- 20u< 15,0 14,0 13,0 12,0 11,0 9,5 7,0 6,0
HECYTJIMHHUCTEIE >20 16,0 15,0 14,0 13,0 12,0 10,5 8,0 7,0

Topdsabie - (]i%’)o 10,0 7,5 5,0 - - - -

[Mpumeuanwue: (19,0) — wis mous ¢ pH 4,0 u HibKe.



Tabmuma 6.3.1 — HopMaTuBBI TSI OIIEHKH KadecTBa OpraHMIeCcKuX ymnoopenui (o manubiM PYIT «MucTHTYT
MOYBOBE/ICHUS M arPOXUMHUU)

CozepkaHue MUTATEBHBIX dJIeMEH-
Buppl ynobpenuit BnaxnocTs, TOB, KI/1T chIpoii Macchl (He MeHee) Kauecteo Koahpuru-
% cymMMma N N yaoOpeHuit €HT KaJyecTBa
N+P+K o0t aM.
70-80 11 5,0 0,5 OTJIMYHOE 1,0
HaBo3 Ha comomMeHHOi 70-80 10 4,5 0,4 xoporiee 0,9
MOJACTHJIKE 70-80 8 4.0 0,3 VIIOBIL 0,8
81 u> <8 <40 <0,3 HEY/IOBII. 0,7
Topdsmbiii HaBos 1 65-75 10 55 0,6 OTJIMYHOE 1,0
65-75 9 5,0 0,5 xopoiiee 0,9
TOp(O-HABO3HBIE KOM- 65-80 7 45 0.4 — 0.8
focTe! 81 u> <7 <45 <04 HEY/IOBII. 0,7
93-94 5,0 25 1,0 OTJIMYHOE 1,0
o 94-95 4,0 2,0 0,8 xopoliee 0,9
HKupait nasos KPC 96-97 3.0 15 0.6 VOB, 0.8
97 u> <30 <15 <0,6 HEY/IOBII. 0,7
93-94 5,0 3,0 1,5 OTJIMYHOE 1,0
o . 94-95 4,0 2,4 1,2 xopoliee 0,9
Kunkuii HaBO3 CBUHEN 9697 3.0 18 0.9 V0B, 0.8
97 u> <30 <18 <0,9 HEYJIOBIL. 0,7
84-85 9,5 4,0 1,0 OTJIMYHOE 1,0
TTomysxunii Hapo3 86-88 8,0 3,5 0,8 Xopouiee 0,9
88-92 6,5 3,0 0,6 YAOBIL. 0,8
92 u> <6,5 <30 <0,6 HEYJIOBIL. 0,7




Tabnura 7.2.2 — Cpennue Ko3GPHUIUEHTHI HCITONB30BAHUS TUTATESIBHBIX 3JIEMEHTOB M3 OPraHUYECKUX
ynoopenuii, %

T'on netict- | [logctunounsiii HaBo3 | [lonmyxuakuii HaBo3 Kunxuit HaBo3 Top;};c;;;[izgzlﬂme
B N [POs] KO | N [P,0s] K,0 | N | P,Os | KO0 | N | P,0s | K;O
OCHOBHBIE KYyJIBTYpPhI CEBOOOOpOTA
1-if 20-25 | 25-30 | 50-60 [30-35]30-35| 50-60 | 45-50 | 35-40 | 60-65 [15-20| 20-25 | 45-50
2-ii 20 |10-15 | 10-15 [15-20] 10 10 [15-20| 10 10 | 20 |10-15[10-15
3-ii 10 5 - - 5 - 5 5 - 5 - -
3a porammio | o, oo | 46 50 | 60-75 |55-65 | 45-60| 60-70 | 65-75 | 50-55 | 70-75 |45-50, 35-40 | 55-65
ceB00o0opoTa
KynbTyphl B mpoMeXyTOYHBIX TIOCEBAX
1« | 20 | 15 | 45 | 25 | 15 | 50 | 30 | 20 | 55




Tabmuua 7.3.8 — Pa3zmelienue moceBoB U MIIaHUpYyeMasl ypOKaliHOCTh CETbCKOX03sIHCTBEHHBIX KyJIbTYP

X034UCTBO (3eMJICTIONB30BAHNE) Paiion
Ob6nactp [Inomans cenbCKOXO35MCTBEHHBIX YTOAUN ra
No ILno- Howme- IIpenmecTBeHHUK BosgenbiBaemas KyiabTypa
CTpO- | INajb pasie- | Kox BHECEHUE Opra- KOZ KOZ IIJIaHU- IIJIaH BHECEHUS
KH 1oJIs aJ1e- KyJlb | HHYECKUX y100- | Bere- | Kyllb- pyemast OpraHUYECKUX
(pad. MEHTOB | TYpbI peHuit Ta- Typel | ypoXKai- yIoOpeHuit
y4acT- ydacr- KO J103a, 095051 HOCTB, KOJI J103a,
Ka), ra KOB, yanob- | T1/ra u/ra yno6- | 1/ra
BXO- peHust peHus
AATUX
B 110JIE
1 2 3 4 5 6 7 8 9 10 11




Tabmuma 7.3.10 — [1nan npumeHenns ynoOpeHui

No | Jlosa opranuue- OCHOBHOE + MPHIIOCEBHOE, KI/Ta IToaxopmku a30- | MUKpO3JIEMEHTHI,
CTPO | CKHX yHOOpeHHH, asor docdop KaJui TOM (IIepBasi, BTO- | HEKOPHEBbIE MO~
Kd 1/ra past), Kr/ra KOPMKH, r/Ta
KyJbTY- | peate- |popma| a.B. | pusu- |popma| n.8. | pusu- [dpopma| a.8. | dusu- |dop | a.B. | pusu-| B | Cu | Zn |Mo
pa CTBEH- Yeckas yeckas yeckas | Ma qeckas
HHK Macca Macca Macca Macca
1 2 3 4 5 6 7 8 9 10 | 11 12 13 114] 15 |16 |1718]19
bpuraga noJjie pabounii y4acToK Iomaap ra
kaptodenb pHixc  P20s K,O MI/KT, TYMYC %

Tpebyercs
BHocuTcs ¢ oprannyeckuMu yaoopeHusIMu

[TorpebHOCTh B MUHEPATIBHBIX YAOOpEHUIX Moist Ne

Beineneno MuHepaabHBIX YAIOOPEHUH C yUETOM PECypCOB
®opmbl ynoOpenuii
Bcero no nosto, 11




Tabmuma 8.2.10 — bananc azora, ¢ochopa u xanmus B mouBax Pecnyommku benapycs, 2001-2005 rr.

IIpuxon Pacxon Hn-
IIponyx
¢ ynoOpeHus- (ukca- BBI- raso- TEH-
JLYKTHB- MH cocaa-| 1ums mena | P°7 | 06- cus- |Peyru-
One- THB- BBIHOC 3WOH- bananc, yT
opra- | KaMH 1 | MUKpO- navu- pas- HOCTH | JIH3a-
MEHT | HOCTb, | MHUHE- BCErO| ypoXka- HBIC Bcero| + Kr/ra o
HU- | ceMe- | opra- YHUBa- HBIC 6a- |, %
11 panb- eM more-
yec- | HAMHU | HA3Ma- Ba- more- TaH-
K.e/1./Ta| HBIMH pu 0
KAMH MH HHE pu ca, %
ITouBsl namHu
Aszor | 33,4 62,4 |20,8| 13,9 19,3 |116,4| 70,2 | 85 | 1,1 | 20,8 |100,6| 15,8 | 116 30
®dochop| -" 20,2 |113| 16 - 33,1| 26,8 - 0,2 - 1270] 6,1 123 43
Kammit | -" - 75,2 | 20,2 | 10,7 - 106,1| 73,6 | 9,7 | 0,6 - 1839 22,3 | 127 28
ITouBsl T1yroB
Aot 14,5 196 | 0,8 | 10,9 18,7 |50,1| 30,5 - - 51 1357| 14,5 | 141 3
®dochop| -"- 0,8 0,5 0,3 - 15| 11,6 - - - | 116 -10,1 | 13 4
Kammit | -" - 181 | 1,7 9,2 - 28,5| 32,0 - - - 1320] -35 89 4




Tabmuna 9.2.4 — bananc rymyca B mouBax ceBooOOpoTa

BHHOC a30Ta € ypoxKacm, MI/IHepaHI/BaHI/IH rymyca, KOJ'II/I‘IGCTBO HOB006pa30BaH—
Kr/Ta Kr/Ta HOT'O TyMyca, Kr/ra
VYpo- v
o B T.4. C IIONPaBKOU Eaﬂch
Kynerypa kan- (bukcu- 0e3 Ha TPaHy- | U3 PacTH- 13 opra- rymyca
HOCTBD, Ha HHUYCCKUX >
BCETO | pOBaH- | U3 [104- | [IOIIpa- JIOMETPH- | TEJIBHBIX BCero | kr/ra (+)
/ra . KYJIb- . ynoope-
HBIN U3 BBI BOK YCCKHUHU OCTAaTKOB o
Typy HUI
BO3yXa COoCTaB
1 2 3 4 5 6 7 8 9 10 11 12
T'opox
30 |176,7 | 972 | 795 | 1590 | 795 | 1113 486 486 -627
(3epHO)
Osuman 60 | 1128 | - 84,6 | 1692 | 1115 | 1561 1190 1190 | -371
IIIICHUIa
SB"L’;?;"‘"‘ 550 | 140,0 | - 55,0 | 1100 | 880 | 1232 500 2000 | 2500 | +1268
H1oro 3906 4176 | +290




Tabnuia 10.6.3 — J[036I KOMIUIEKCHBIX YI00pEHUH MO JICH-TOJITYHEI] Ha IEPHOBO-TIOJ30JUCTHIX CYTITHHU-
CTBIX M CyIEeCUYaHbIX HAa MOPEHE IMOYBaX

Conepxanue [Tnanupyemslii ypoxali (BOJIOKHO), 1/Ta
Kowmnexcnbie ynodpe-| % 1,0 79 | 1012 | 1315 |  >16
HUS =
MT/KT' TTIOUBBI Jlo3b1 ynoOpenutii, kr/ra
N6P21K32 C 0,22% (B), P205 101-250 250* 0** @ @ 133 @
0,30% (Zn) u 0,2% (Fe)|K,0 200-400 N3oP10sK160
NsP16K3s ¢ 0,17% (B), |P20s250-400 300* 400 500 600

* duznyeckuii Bec ynodpenus Ha 1 ra.
*#* Jloza BHECEHHsI Ha | ra JIeWCTBYIONIETO BEIIECTBa.




Tabmuma 10.13.1 — J{o3sI MUHEpaNbHBIX yAOOpEHWH IOA MHOTOJIETHHE TPaBbl Ha JEPHOBO-TTON30IMCTHIX
CYTJIMHHCTBIX U CYTIeCUaHBIX HA MOPEHE MoYBax

N * N
Y106 i:;i?;e bobosrie 1p aBEIa) (seneras mac 3nakoBbie TpaBeI** (ceHo) | BoOoBO-3:1aKOBEIE TPaBHI (CEHO)
P pOsu I[Inanupyemas yposKaiHOCTB, 1/Ta
HHE, ,0
Kr/;a mr/kr | 200-300 | 301-400 | 401-500 | 40-60 | 61-80 | 81-100 | 40-60 | 61-80 | 81-100
B TIOYBEI
Q:I‘;T - - - - 80-100 | 110-130 | 130-150 | 50-60 | 60-70 | 70-90
menee 100 70-100 X X 70-100 X X 70-100 X X
®doc- | 101-150 60-80 X X 60-80 X X 60-80 X X
¢dop- | 151-200 50-70 70-90 X 50-70 70-90 X 50-70 70-90 X
HEIE 201-300 | 40-50 50-60 60-70 40-50 50-60 60-70 40-50 50-60 60-70
301-400 - 0-30 30-40 - 20-30 30-40 - 20-30 30-40
menee 80 | 120-150 X X 120-150 X X 120-150 X X
Ka- 81-140 | 110-140 X X 110-140 X X 110-140 X X
- | 141-200 | 100-120 | 120-140 X 100-120 | 120-140 X 100-120 | 120-140 X
HBIE 201-300 | 70-100 | 100-120 | 120-140 | 70-100 | 100-120 | 120-140 | 70-100 | 100-120 | 120-140
301-400 30-40 40-50 50-60 30-40 40-50 50-60 30-40 40-50 50-60

*Kresep, roriepHa, rajiera BOCTOYHAS (KO3MSATHHK), JOHHHUK, JISIIBEHEI] POTATHIH.



** TumodeeBka Jyrosas, exxa cOOpHas, OBCSHHUIA, JIMCOXBOCT JIYTOBOH, MSTIHK, KOCTpell Oe30CThIH, paiirpac mact-
OWIIHBIH, OJIEBUIIA, IBYXKHCTOYHUK.

Tabmuma 10.13.3 - Ilnan npuMeHeHus yO0OpeHni 0] CeTbCKOX03SICTBEHHBIE KYIBTYpPHI Ha JIEPHOBO-
TTOI30JTUCTON TTOYBE (TP MOBBIMIEHHONW obecieueHHoCTH TTouBHI P,Os 1 cpemueit K,0)

[Inanu- IIpuems! BHeCEeHHS
eMast TIPUIIO-
pyemas OCHOBHOE (JIOIIOCEBHOE) P noaxopmka N (kr/ra), MEUKpodieMeHTaMHu (T/ra)
Kynery- | ypoxaii- CEBHOE

pa xkaii- | opramm-| N | P,Os | KO | P,Os

HOCTb, | 4YecKue, y 1 2 3
/ra T/Tra xrira
1 2 3 4 | 5 | 6 | 1 8 9 10

3epnosvie u 3epHo60606vie

N2g-30CUsMnsg

O3umble N N30.40CUsoMnsg (¢pnar-nucr, 39
3epHo- | 60-70 | 30-40 | 20-30* | 50-80 |100-120| 10-15 (Bﬁj_g,'g) (TpybKOBaHHE, 31 cr.)
BBIE CT.) +N15.50 (KOOI~

HUE) - MIICHUIA
N2g.30CUsoMnsg N15 20 (KOMOIIEHUE

SpoBbie

sepro- | 60-70 - 60-70 | 50-80 |100-120| 10-15 N3°SusiMzn5°c(K§y * | (dmar-mmcr, 39 ct.) - | 51-52 cr.) - me-
BBIC THeHHE, T MIIICHUIA HUTIA
3epHo-

Gobo- | 30-60 | - | 30-60 | 60-70 | 80-100 | - |BeoMnso (Gyromn- ) .

BbIC* 3a1ms)

Mpoco | 40-50 - 70-80 | 55-70 | 70-90 | 15-20 | CUzsMnzs (ymie- ] ;

(3epHO) HHE)




Ipeunxa | 20-25 - 50-70 | 50-70 | 80-00 | 15-20 | DsoMnsZnso - -
(BeTBIICHHE)
IIponomxenue tadmumue 10.13.
1 2 3 4 5 6 | 7 | 8 9 | 10
Texnuueckue
Tlen 1042 | - | 1540 | 60-70 | 90-110 | 1520 | BiooaeZNzes MnsCliso -
(HaY. «eJIOYKNY) («emouxay)
Osumblii _ _ _an* _ _ _ Ngo-100Bs0 N20-30B50-100MnNs0.1
parc 30-35 20-30 60-80 |100-120 (BBB) N4o.50 (cTONEBaHME) (6yrorusaims)
Aposoil | 5 35 - 80-90 | 50-70 [100-120| - Nao Nzo-20B50-100Mns0.100 -
paric (4-6 1) (OyroHm3ams)
Ilponawinvie
Caxap- 15-20 N B Mn Blgg_3OOMn50
Has 500-550| 40-60 100 90-110 [{180-250 | wmm 30-50 100-300 11750 (uepes 1-1,5 mecst
cBeKa NPK (2-4 1) (10-12 1) 1a)
Kopmo-
BEBIC _ _ _ _ 5-20 nnm N40-60 BlOO-SOOM Nsg _
KopHe- 550-600 | 60-80 100 70-80 |160-180 NPK (2-4 1) (10-12 1)
TUTOJTBI
70-80
Kykypy- | (3epHo) i i i ~ N3o.50 Zn75.150Mns5oCusg (6- _
s 400-500 60-80 100 60-80 |120-140| 10-15 (46 1) $11)
(3/m)
15-20 | Ngg (;ierkue mou-
Kapro- | 360.400| 40-80 [100-120| 50-70 |100-140| wmm Bb1) BsoMnso (63)”"““33‘ -
e NPK | (kycr. 15-20 cm) A
40-50 N3o (Ha 3/M)
(3epHO) } ) } ) MnsCuys (Ha 3ep- ) )
Ipoco 450-500 60-90 | 45-65 | 70-90 H0)
(3/m) (kymenue)




[Ipomomxenue Tadbmurer 10.13.3

[Inanu- IIpuemsl BHECEHHS
Kymbry- yli)}fxl\(d;;- OCHOBHOE (JIOIIOCEBHOE) gs ]I:;gé noxkopmka N (kr/ra), MukposnemeHTamu (r/ra)
pa Kaii- OpraHu- N | P,0O5 | K>,0O P,0s
HOCTb, | UeCKHe, 1 2 3
1/ra T/Ta kr/ra
1 2 3 4 | 5 | 6 | 17 8 9 10
Oononemnue mpagot
3naxo-
BB, 1o00250| %0 | 80-110 | 40-50 | 80-120 | - - -
KaIycT- (k.H.)*
HbIC
Bo6oBo-
3nako- | 200-250 50-70 | 30-40 | 60-80 - - -

BBIC




[BoGossie | 200-250 |

| 30-40 | 60-80 |

[Mpumeuanue. * - Buecenne ynoOpeHuii mpy HEOOX OAUMOCTH.

Tabmuua 12.2 — OntumManeHble 1036 yI0OpeHuit (Kr/Ta) oA OCHOBHBIE CETbCKOX03HCTBEHHBIE KYIBTYPBI
Ha TOpQSHBIX MOYBAX

IMnan A30THBIE Docdopusie ynodbpenus (Kr/ra 1.B.) Kanuitasre ynodpenwus (kr/ra 1..)
Kynsrypa yp0>1<a1'71, yAobpe- Conepxanue P,Os B mouse, Mr/kr Conepxanue K,O B mouse, Mr/xr
HHS,
/ra kr/ra 1.8, <200 | 201-400| 401-600 | 601-800 [801-1000; <200 |201-400 |401-600601-1000| 1001-1300

O3umble 3,0-40 | 20-25 [80-95| 65-80 | 50-65 | 35-50 | 20-25 | 90-110 | 65-85 | 55-75 | 35-55 25-35
sepHoseie | 4,1-5,0 | 25-30 |95-100| 80-95 | 65-80 | 50-60 | 25-30 |110-130| 85-105 | 75-95 | 55-75 35-40
(3epHO) 5,1-6,0 | 30-40 X X 80-90 | 60-70 | 30-40 X X 95-110 | 75-90 50-60
IpoBbIe 3,0-40 | 20-25 |65-85| 50-60 | 40-55 | 30-40 | 20-25 | 90-110 | 75-95 | 65-80 | 35-55 25-35
sepHosbie | 4,1-5,0 | 25-30 |85-105| 60-80 | 55-70 | 40-50 | 25-30 |110-130| 95-110 | 80-95 | 55-75 35-45
(3epHO) 5,1-6,0 | 30-40 X X 70-80 | 50-60 | 30-40 X X 95-110 | 75-90 45-55
3epHo- 1,5-2,5 - 55-85| 45-75 | 35-55 | 25-40 | 15-20 | 90-110 | 80-100 | 65-90 | 45-70 20-35
0000BEIE 2,6-3,5 - 85-115 75-105 | 55-75 | 40-55 | 20-30 |110-135|100-125| 90-115 | 70-100 35-50
(3epHO) 3,6-4,5 - X X 75-100 | 55-70 | 30-40 X X 115-140|100-130| 50-60
Kykypysza |15,0-20,0f 20-25 |65-75| 45-55 | 40-50 | 30-35 | 20-25 | 75-95 | 55-75 | 45-60 | 30-45 20-30
(3/m) 20,1-25,0f 25-30 |75-90| 55-70 | 50-60 | 35-45 | 25-30 | 95-115| 75-95 | 60-80 | 45-60 30-40
Kaptodens |25,1-30,0, 30-35 X 70-85 | 60-70 | 45-55 | 30-35 X 95-115 | 80-100 | 60-75 40-50
(xmy6nun)  30,1-35,0] 35-40 X X 70-80 | 55-65 | 35-40 X X 100-115| 75-90 50-55

35,1-40,0, 40-45 X X 80-95 | 65-75 | 40-45 X X 115-130| 90-100 55-60
Kopmosas |20,0-30,0f 20-30 |55-80| 35-60 | 25-50 | 20-30 | 15-20 | 70-120 | 50-100 | 35-80 | 25-45 20-30
CBEKIIa 30,1-50,0; 30-40 X 60-90 | 50-75 | 30-45 | 20-25 X 100-170| 80-125 | 45-70 30-45
(xopHM) 50,1-70,0, 40-50 X X 75-100 | 45-65 | 25-35 X X 125-170| 70-95 45-60

70,1-90,0, 50-70 X X - 65-85 | 35-45 X X X 95-120 60-70




[Ipomomxkenne Tabmutbr 12.2

A30THBIC Dochopubie ynodopenus (Kr/ra 1.B.) Kanuitaeie ynodpenus (xr/ra 1..)

[nan.
KynbTypa | ypowkaii, ynobpe- Conepxanue P,Os B OUBE, MI/KT Conepxanne K,O B mouse, MI/kr
HU,
vra | e | <200 | 201-400| 401-600 | 601-800[801-1000| <200 | 201-400 | 401-600601-1000] 1001-1300
Ogpnoner- (15,0-20,0) 30-35 |50-65| 35-45 | 30-40 | 25-30 | 15-20 |100-130| 90-110 | 75-100 | 55-70 30-35
Hue 3nmako- [20,1-30,0| 35-40 X 45-60 | 40-55 | 30-40 | 20-30 X 110-140|100-130| 70-90 35-45
Boie Tpassi 30,1-40,0| 40-45 X X 55-70 | 40-50 30-35 X X 130-155| 90-110 45-60
(3/m) 40,1-50,0] 45-60 X X X 50-60 | 35-40 X X X 110-130| 60-70

Opnnoner- |15,0-20,00 15-20 |50-65| 35-45 | 30-40 | 25-30 | 15-20 | 90-120 | 80-100 | 65-90 | 50-65 25-30
Hue 6060- [20,1-30,0] 20-25 X 45-60 | 40-55 | 30-40 | 20-30 X 100-130| 90-120 | 65-85 30-40

Bo-3nmako- (30,1-40,0| 25-30 X X 55-70 | 40-50 | 30-35 X X 120-150| 85-105 40-50
Beie Tpassl 40,1-50,0] 30-35 X X X 50-60 35-40 X X X 105-120| 50-60
(3/m)

Opnoner- (15,0-20,0 25-30 |50-65| 35-45 | 30-40 | 25-30 | 15-20 | 90-120 | 80-100 | 65-90 | 50-65 25-30
uue kany- |20,1-30,0[ 30-35 X 45-60 | 40-55 | 30-40 | 20-30 X 100-130 | 90-120 | 65-85 30-40
crubie (3/Mm)|30,1-40,0] 35-40 X X 55-70 | 40-50 | 30-35 X X 120-150 | 85-105 40-50
40,1-50,0, 40-45 X X X 50-60 35-40 X X X 105-120 50-60
Mpuoromner- | 3,0-4,0 | 30-40 |55-70| 50-65 | 40-50 | 25-35 | 10-15 [110-130 [100-120 | 90-110 | 55-75 30-40
Hue 3nako- | 4,1-6,0 | 40-50 |70-90| 65-85 | 50-70 | 35-50 | 15-25 [130-165 [120-150 ({110-135 | 75-100 40-55
Boie TpaBel | 6,1-8,0 | 50-60 X X 70-85 50-60 25-30 X X 135-160 [{100-125 55-70
(ceno) 8,1-10,0| 60-70 X X 85-100 | 60-70 | 30-35 X X 160-180 [125-150 70-80
Mpuoromner- | 3,0-4,0 | 20-25 |55-70| 50-65 | 40-50 | 25-35 | 10-15 [110-130 [100-120 | 90-110 | 55-75 30-40
Hue 6060- | 4,1-6,0 | 25-30 |70-90| 65-85 | 50-70 | 35-50 | 15-25 [130-165 [120-150 (110-135 | 75-100 40-55
Bo-3:mako- | 6,1-8,0 | 30-35 X X 70-85 | 50-60 | 25-30 X X 135-160 [100-125 55-70




BBIE TPABBI
(ceHo)

8,1-10,0

35-40

X

X

85-100

60-70

30-35

X

X

160-180

125-150

70-80

Tab6muna 14.5 — J103b! y1o0OpeHuii 101 OBOIIHBIC KYJIBTYPhI Ha JEPHOBO-TIO30JIUCTHIX MTOYBAX, KI/Ta JI.B.

v .. | Jo3bI a30THBIX ynoope- |[o3sl pochopHbIx ynoOpenuii npu | [103bI KaIMHHBIX y100peHUI
N I IIPY Pa3IUYHONH | pa3iMYHON 0OECIIeYeHHOCTH 1TOYB | NP pa3lIudHON oOecriedeHHO-
Kynerypa | HOCTS,
wra OKYJIbTYPEHHOCTH TIOYB P,0s ctu ouB K,0O
CpEIH. | XOpOIll. | BBICOK. | HU3K. | CPEIH. | HOBBINI | BEICOK. | HHM3K. | CPEMH. |TIOBBIIIL. | BBICOK.
Kamycra 400 110 90 60 60 30 - - 120 90 60 30
6enoxo- 600 120 110 100 120 90 60 - 150 | 140 120 90
YaHHas 800 - 120 120 - 120 90 60 - 150 150 140
Crexia 300 90 60 30 60 30 - - - 90 60 30
CTONOBAs 400 90 90 60 90 60 30 - 100 | 100 90 60
500 90 90 90 120 90 60 30 120 | 120 120 90
200 60 30 - 90 60 30 - - 60 30 -
Tomar 300 90 60 30 120 90 60 30 90 90 60 30
400 90 90 60 - 120 90 60 120 | 120 90 60
400 30 - - 90 60 30 - 120 90 60 -
MopxkoBb 500 60 30 - 120 90 60 30 150 | 120 90 60
600 90 60 30 - 120 90 60 - 150 120 90
100 30 - - 90 60 30 - 90 60 30 -
Orypen 200 60 30 - 120 90 60 30 120 90 60 30
300 90 60 30 - 120 90 60 - 120 90 60

Ha nepHoBo-noazoiucThIx mouBax (ol Juis kamyctsl — 40 T/ra, orypua — 60-80 T/ra HaBo3a.




Tabmuma 14.6 — J103b1 ymoOpeHuii o/ OBOIIHBIE KYJIBTYPhl HA MUHEPAIbHBIX TOWMEHHBIX TI0YBAX, KI/Ta JI.B.

v .. | Jo3sr a3oTHBIX ynobpe- |do3sr pochopHBIX yroOpennii npu| 036l KaMUIHBIX yIoOpeHui
POKAM= | =yt TIPH Pa3IMIHON | pa3IHMIHON 00ECIICYeHHOCTH TTOYB | TIPH PA3INYHON 00ECTIeYeHHO-
Kynbrypa | HOCTB,
wra OKYJIFTYPEHHOCTH TIOYB P,0Os ctu ous K>O
CpEIH. | XOpOIL. | BBICOK. | HM3K. | CPEIH. | HOBBIMI | BEICOK. | HU3K. | CPEMH. | TIOBBIII | BBICOK.
Kanycra 300 60 30 - - 40 20 20 - 90 60 30
paHHss 400 90 60 30 - 60 40 20 - 120 90 60
500 120 90 60 - 80 60 40 - 150 120 90
Kamycra 400 60 30 30 - 40 20 - - 150 120 90
cpenHe- 600 110 90 60 - 80 60 40 - 180 180 150
TIO3THSISA 800 120 120 110 - 110 100 80 - 210 210 210
Mopkosb 300 30 - - - 60 40 10 - 90 60 30
500 90 30 30 - 80 60 10 - 150 120 90
Caexia 300 30 - - - 60 40 10 - 90 60 30
CTOJIOBAs 500 90 30 30 - 80 60 10 - 150 120 90




Ha MunepaibpHBIX MOHMEHHBIX ouBax (oH [uis KammycTsl — 40 1/ra, orypua — 60-80 1/ra HaBo3a.

Tabnuua 14.7 — J1o3bl ya0OpeHUH MO/ OBOIIHBIC KYJIBTYPBI Ha TOP(SHO-O0TOTHBIX MMOYBaX, KI/ra J.B.

VposKaii- Jo3br a30THBIX ynoOpe- |/lo3bl hocdopHbIX ynooOpenuit npu| J{03b1 KaTMHHBIX ynoOpeHui
P HUH TIPU pa3InvHON | pa3JIMdHOI 00ecTieYeHHOCTH MOYB | TIPH Pa3iINyHOi 00ecreyeHHO-
Kynerypa | HOCTS,
ra OKYJIbTYPEHHOCTH TIOYB P,0Os ctu ouB K,0O
B CpeIH. | XOpoIll. | BBICOK. | HU3K. | CPEIH. | HOBBINI | BEICOK. |HM3K. | CPEMH. | TIOBBIII | BBICOK.
MODKOEE 300 30 - - - 60 40 10 - 90 60 30
P 500 60 30 - - 100 80 60 - 150 120 60
Cewia |- g0 30 - - - | 60 | 40 | 10 - | 90 | 60 | 30
CTOJIOBasI
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Cynepdocdar

®dochopurHas u

KOCTHasl MyKa

[Ipeuunurar

Tomacmuak,

tdocodarrmuiak

WHasl COJlb,
THIA KaJIui

HHUT U XJIOpUC-

CHJIbBUHHUT, Kan-

Kanu

H3BecTs, 301a

Hago3, nomer

Cynbdat ammonms1, aMmmodoc,
JriaMModoc

Hurpodocku, ammunaynas
cenuTpa

Harpuesasi, kanbiueBas
U KaJIMiHAsI CeJINTpa

MovueBnHa (xapbamun)

Cymnepdocdar
dochopuTHAS U KOCTHAs MyKa

[Ipenunurar

Tomacmunak, pocdarnuiak

KanuiiHast coiib, CHIILBHHUT,
KAVHUT U XJIOPUCTBIN KaJIHi

W3BecTh, 30712

Hagos, nomer

_ - 3a0J1arOBPEMEHHOE CMEIITBAHUE
- CMEIIMBaHKE HEMOCPEACTBEHHO TI€PE]] BHECEHHEM
- HEAOIMYCTUMO CMCIINBAHNUE

Pucynok 17.1 — Cxema cMemmBaHus yaoOpeHmit




Tabmuua 17.2.1 — Mammissl 1y BHECEHHS TBEPABIX MHUHEPATIbHBIX M N3BECTKOBBIX YI00OpEHUI

Mapka MaImHbI

Toxasatem 1-PMT-4A MBY-6 | MBY-8 | MBY-16 | CTT-10 KCA-3 MXA-7
Arperupyercst MT3-80/82 | MT3-80/82| T-150 K-701 | MT3-80/82 | 3MJI-555 | Vpan-5557
I'py3onogbpeMHOCTB 4 6 11 16 5 4 7
[Hupura pacnpeese- 7-12 8-16 |14,5-19,0|10,0-21,5| 10,5-17,5 | 8,5-13,0 | 13,5-21,5
HUSI yI00peHuii, M
Hlosa Breceris yn00- 100-1000 | 150-10000 | 100-9700 | 100-1660| 60-1320 | 100-8800 | 450-11010
peHwuii, kr/ra
HepasHomepHocTs BHe- 25 20-22 25 20-22 11-17 25 25

CeHws 1o mmpuHe, + %




Tabmuma 17.2.2 — MammHs! 4711 BHECEHUS yI00peHNH 0eIopyCcCKOTo pOU3BOACTBA

Mupuna IIpowus-
I'pyzo- Hepagno-
Ob6bem pacmpene- | Pabouas Jloza BHece- | BoaH-
Mapxka TIObEM- MEPHOCTh Tpakrop,
Maiuna OyHKepa, JEHUs | CKOpPOCTb, HUS yIoOpe- | Tenb-
MalluHbI HOCTb, + BHece- 2 KILT.C.
hi} ymobpe- KM/9 o HHU, KT/Ta | HOCTB,
T o Hus, %
HHUH, JI ra/y
H3BecTKOBBIE Y100peHHs
Marniria A1 BHCCEHI |y g 12 65 6-12 15 3-6 9
XMMMEITHOPaHTOB
MairHa XuMu3anuu ) % ) 2000-6000, 2,5,
CaMOXO/THasI MCX-10 12 10,8-22 6-12 15 150-100* 6-12*
MuHepaJibHble Y100peHus
Paccemparerb MIHe- | by 1600 | 1380 | 1,6 12-28 8-12 10-16 | 40-1100 25 | 0914
paJbHBIX yI0OpeHui
- PY-3000 | 2470 3,0 12-28 8-12 10-16 40-1100 25 2,0
- PY-7000 7,0
Maimmna 11 BHECEHUs
TBEpbIX MUHEpaIbHbIX | MTT-4Y 3900 45 16-24 8-12 10 60-2500 9-21 0,9-1,4
ynoOpeHuit
- - ABY-0,8 800 0,8 10-24 3-12 10 40-1000 25 0,9-2,0
- - ABY-15 | 1500 1,5 10-24 3-12 10 40-1000 25 1,4-2,0




MaiHa mraHroBas

JUISL BHECEHUSI MHMHE- MIIIBY-18 9 9 18 8-12 3,7 100-700 18-20 | 2,0-3,0
paJIbHBIX ylI00peHuit
IIponomxenue Tadmuubr 17.
[Mupuna IIpous-
O0Bvem Tpyso- pactipene- | PabGouas Hepasno- Jlo3a BHece- | BOIH-
Mapxka TObEM MEPHOCTh Tpakrop,
Maruuna OyHKepa, JEeHHST | CKOPOCTb, HUs yao0pe- | Telb-
MAalIHbL HOCTbB, + BHece- M KIJL.T.C.
I ymobpe- KM/4 — HUiA, KI/Ta | HOCTB,
T . uus, %
HHMH, JT ra/4q
PasbpaceiBarensr MUHE-
PaTBHBIX yIOOpEHUIA PIY-1,5 1100 1,5 10-24 3-12 10-16 50-500 12-16 | 1,4-2,0
(TMCKOBBIN)
- - PIV-3,6 3,6 10-20 8-12 10-16 50-500 12-16 | 1,4-2,0
- - PIV-8,5 8,5 10-28 8-12 10-16 50-500 16-20 | 1,4-2,0
Pasopacumarens witie- | PEMY | g6 g 1 148 | 1822 20 40300 | 1022
PaJIbHBIX yIOOpeHMA «POCA»
Mauithia 11 HOXKOPM- | pppy g 1,6 10-12 8-12 10 40-1000
KH C.-X. KYJIBTYp
Pacceusatens MuHe- PMY-8000 8,0
paJIbHBIX YIOOpEHHI
PasOpackiareits Mitke- | 1 51 824 | 615 10 | 401000 | 816 | 0920
paJIbHBIX yI00peHHit
Cesiika Ui BHECEHUS
MHUHEpaIBHBIX ynobpe- | CY-12-01 | 850 12 10-12 4 10-240 7-12 | 1,4-20
HUH
TOAKOPMILUIK ITAKTO- | pyypy 1) 055 | 10-12 | 10-11 8-11 60-300 7 1,4
BbII HABECHOM
MarinHa 11t BHECCHHS
yI0OpeHH 1 CeMsH PYC-07A | 580 12,5 45-1000 13 1,4

MHOI'0JIETHUX TpaB




[Ipomomxkenue Tadbmuier 17.2.2

Mupuna IIpowus-
I'pyzo- Hepagno-
Ob6bem pacmpene- | Pabouas Jloza BHece- | BoaH-
Mapxka TIObEM- MEPHOCTh Tpakrop,
Maiuna OyHKepa, JEHUs | CKOpPOCTb, HUS yIoOpe- | Tenb-
MalluHbI HOCTb, + BHece- > KILT.C.
hi} ymobpe- KM/9 o HHU, KT/Ta | HOCTB,
T o Hus, %
HUIA, 1T ra/4
MuHepaJjbHble y100peHust (IIpu nocese)
Cesiika 3epHO-TYKOBast C6-T 240 6 15 1,420
YHHBEpCAJIbHAS
Cestika TOYHOTO BBICEBA
¢ BHECeHHeM yao0pe- CTB-8KY 280 4,8-6,0 40-400 2,2 1,4
HUHI
Cestika TOYHOTO BBICEBA
¢ BHECeHHeM yao0pe- CTB-12V (80 u 160 5,4-6,0 60-600 3,2 1,4-2,0
HUHN
7Kuakue MuHepaJibHbIe Y100peHust

Maiuna a5 BHECEHUS
KUIKUX MUHepanbueix | AIDK-12 12 5 80-300 10 1,4
ynoOpeHuit
CaMOXOIHBIH ONpbI- «POCA- 0,6 10,5 20-40 0 10-60 (1) 60




CKHBAaTeIh | 05» | I | | |

IIponomxenue Tadnumnpr 17.2.2

[Mupuna IIpous-
I'pyzo- Hepasno-
O0Bvem pactipene- | PaGouas Jloza BHece- | BOIH-
Mapka TIOAbEMA MEpPHOCTh Tpaxrop,
MammHa OyHKepa, JEHUsT | CKOpOCTH, HUS yHoOpe- | Teib-
MaIlAHbI HOCTb, + BHece- ™ KJL.T.C.
I ymobpe- KM/4 0 HUiA, KI/Ta | HOCTB,
T o uus, %
HHMH, JT ra/4d
TBepable opranuyeckue yno0peHus
MarimHa a1 BHECEHUS
TBepAbIX opranndeckux | MTT-4 4,5 4-8 10-40 0,9
ynoOpeHuit
- MTT-9 9 4-8 20-60 0,9-1,4
IIpunen-
pasopaceiBatens opra- | IIPT-7A 7,3 5-8 10-60 14
HIYECKUX YI00peHUH
- TTPT-11 11,0 5-8 20-60 3,0
Kuakue oprannyeckue ynoopeHus
MarimHa 17151 BHECEHUS
KuAKUX opranndeckux | MXKT-D6 6 6-12 7-12 10-60 1,4
yao0peHui
- - MXT-®8 8 6-12 7-12 10-60 1,4-2,0
- MXT-D11 11 6-12 7-12 10-60 2,0-3,0
- MXT-®19 20 6-12 7-12 20-60 2,0-3,0




Tabnuua 20.2.6 — JlonycTUMBIH ypOBEHb COAEp)KaHUsI HEKOTOPBIX XUMHUYECKUX JIEMEHTOB B KOPMaXx JUIs

CEIIbCKOX 035U CTBEHHBIX JKUBOTHBIX, MI/KT

HaunmenoBanue xopma winu celpbsi | Pryte | Kagmmit | CBunen |Mepmubsk| Mens | Hunk | Huxens | Cenen
KombukopMma i1t cBHHEH 0,10 0,40 5,00 1,00 100,0 | 150,0 3,0 1,0
(0,05) (0,20) (2,00) (0,50) | (50,0) | (75,0) (1,0) (0,5)
Kombukopma jyist tutist (0T- 0,10 0,40 5,00 1,0 100,0 | 150,0 3,0 1,0
KOpM) (0,05) (0,20) (2,00) (0,50) | (50,0) | (75,0) (1,0) (0,5)
KomOukopMma my1st iTutis! (stiie- 0,05 0,30 3,00 0,50 100,0 | 100,0 1,0 0,5
HOCKast) (0,05) (0,20) (2,00) (0,50) | (50,0) | (50,0) (1,0 (0,5)
Kombukopma mns kpymHoro wu| 0,10 0,40 5,00 1,00 30,0 100,0 3,0 1,0
Mernkoro poraroro ckora (otkopm)| (0,05) (0,20) (2,00) (0,50) | (30,0) | (50,0) (1,0 (0,5)
Kowbuxopma juua kpymaoro u| g g 0,30 3,00 050 | 30,0 | 750 1,0 05
r;;‘;om poratoro ckota (Monot-| o5y | (9'20) | (1.50) | (0,50) | (30.0) | (50.0) | (1.0) (0,5)
Kowuxopma s apyrix suzios| 4 0,30 5,00 1,00 | 30,0 | 50,0 3,0 1,0
JKUBOTHBIX
3epHo, 3epHODYypak 0,10 0,30 4,00 0,50 30,0 50,0 1,0 0,5
(0,05) (0,10) (2,00) (0,50) | (20,0) | (50,0) (1,0) (0,5)




[Ipomomxkenue Tadbmuisr 20.2.6

HaumenoBanue kopma unu celpbsi | PTyTh Kagvuii | CBunenr |Memmbsk| Meas | [uak | Hukens Cenen
KmbIxu, HIpOTHI 0,10 0,40 4,00 0,50 50,0 75,0 1,0 0,5
(0,05) (0,10) (2,00) (0,50) | (20,0) | (50,0) (1,0) (0,5)
I'py0Osie KopMa 0,05 0,25 2,00 0,50 30,0 30,0 3,0 1,0
(0,05) (0,15) (1,00) (0,50) | (20,0) | (20,0) (1,0) (0,5)
3eseHbie Kopma 0,05 0,10 0,60 0,50 5,0 10,0 1,0 1,0
(0,05) (0,07) (0,30) (0,50) (5,0) | (10,0) (1,0) (0,5)
Cenax 0,05 0,20 0,80 0,50 9,0 15,0 1,0 1,0
(0,05) (0,10) (0,50) (0,50) (9,0) | (10,0) (1,0) (0,5)
Cuioc 0,05 0,15 0,60 0,50 7,0 10,0 1,0 1,0
(0,05) (0,10) (0,30) (0,5) (7,0) | (10,0) (1,0) (0,5)

HPI/IMe‘IaHI/IGI B ckoOkax YKa3aHbl AOIMYCTUMBIC YPOBHU B KOpMax Jid CEITbCKOX 03MCTBEHHBIX KUBOTHBIX U CEIBCKO-
XO03SHACTBEHHOU MMPOAYKIINH, UCTIOJIB3YCMbIX UIA MPONU3BOACTBA NPOAYKTOB ACTCKOIO U AMCTUYCCKOTIO NUTAHUS.

KOHTpOJ'IB COACpIKaHUA PTYTH, KaAMUsl, CBUHIA 1 MBbIIIbSIKA 065[33T€.]'I6H, ApYrux 3JICMCHTOB — IIPpU H€O6XO)II/I—
MOCTH.



JomyctuMasi MakCUMajbHasl CYyTOYHAsl /1032 B PALMOHE Ul MOJIOYHOTO CKOTa COCTaBISIET (MT): CBHMHIA — 28
(15), kagmus — 5,5 (3,5), B palpioHe A1 OTKOPMOYHBIX JKHBOTHBIX: cBUHIA — 40 (25), kammus — 4,5 (3,0).



