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IMPEANCJIOBHUE

Hactosmee mnocobue npenHa3HayeHO g YJIYYUIEHUS [OJATrOTOBKHU
CTYIAEHTOB, oOydvarommxcs 1o HanpasieHusM 35.03.03 «Arpoxumuss u
arpornouBoBenenue» u 35.03.04 «Arponomus». IlocoOue mo3BoauT Oosee
palMoOHaIbHO U MPOAYKTHUBHO HCIIOJIB30BaTh KpailHE OTPaHUYEHHBIE PECYpChI
y4eOHOTrO0 BPEMEHH, OTBOJAMMOIO Ha MPAKTUYECKUE 3aHATHS O AUCHUTUIMHAM
«CucreMa ynoOpeHus» U «ATPOXUMUS».

YuyebHoe mocoOue TMOMOXKET  CTYACHTY  OBJaJeTh HE  TOJBKO
TEOPETUYECKUMHU 3HAHUSIMH, HO W TPHOOPECTH HABBIKH PAIMOHATIHLHOTO
NPUMEHEHUS yIOOpEHUl TMpH HHTEHCUBHBIX TEXHOJOTHUSAX  BO3JEJIbIBAHUSA
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp B Pa3HBIX OPTaHU3AI[MOHHBIX CTPYKTypax
CEJIbCKOXO35MCTBEHHOI'O MPOU3BOACTBA C YYETOM THUIIOB M BHUJOB CEBOOOOPOTOB
Pa3IMYHBIX MOYBEHHO-KIMMATUYECKUX 30H CTPaHbI, BEJIUYMHBI IUIAHUPYEMOMU
YPOXKaHOCTH KYJIbTYp, TIOBBIIICHHUS WA COXpPAHEHHs TUIOJOPOAMS TIOYBHI,
MOJIYYeHUS] TPOAYKLUMU HAJJIEXKAIIer0 KayecTBa, U COOJIOJIEHHS] 3KOJIOTO-
3alUTHBIX MEPONIPUSATHUH.

3amaumn MpaKTUYECKUX 3aHATUH 3aKIIOYAIOTCS B ONMpEACIICHUU MOTPeOHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp B DJJIEMEHTaX NHUTAHUA; HEOOXOAMMOCTH
M3BECTKOBaHMSA W (PochOpUTOBAHUS TIOYB, CIIOCOOHOCTH II0YB YIOBJICTBOPSTH
NOTPEOHOCTH PACTeHHM B MUTATENBHBIX BEIIECTBAX; YCTAHOBICHHUH BIUSHUS
paznuyHbIX (AKTOpOB Ha A(PPEKTUBHOCTH OPraHUYECKUX M MHUHEPAIbHBIX
ynoOpeHu#; H3y4eHHUH NPHUEMOB, CPOKOB, CIIOCOOOB W TEXHUKH BHECEHUS
ynoOpeHui, a TakkKe B ONpEACNICHUH 03 MHHEPAIbHBIX YAOOpPEHUN MO

CEJIbCKOXO035IICTBEHHBIE KYJIbTYPHI.



TEMA 1. OIIPEAEJIEHUE U 3AJAYU CUCTEMBI YIOGPEHUA

IIpakTnueckoe 3ansaTMe Ne 1. Omnpenesienne W 3aJa4d  CHCTEMBbI
ya00peHus.

He.]'[b: AaThb OIMPCACIICHUC U YCTAHOBUTD 3a1a49H CUCTCMBbI y,Z[06peHH51.

3agaun:

1. O3HAKOMUTHCS C ONPEAEICHUEM CUCTEMBI IPUMEHEHHUS YA0OPEHU.

2. YCTaHOBUTH 3aJayd, CTOSALIME IEepel CHUCTEMOM IPUMEHEHUs
yA00peHuil.

3. N3yuuTh TUIIBI CHCTEMBI TPUMEHEHUS YIO0OPEHHIA.

PaunonanpHass cucreMa ynoOpeHMs, OTBeyawllas M[OPUPOJHBIM U
OpPraHU3alMOHHO-3KOHOMHUYECKUM YCIIOBUSIM XO3siCTBa, - BeAyLIMH QakTop
MOBBIIICHHS YPOXKasi U YIYUIIEHUS! €ro Ka4yecTBa, pOCTa MOYBEHHOTO IJI0I0POIUS
WJIM €r0 COXPaHEHUS.

Cucremy ynoOpeHHs B MPOIIECCE €€ Pa3BUTHUS MOXKHO MOAPA3/IEIUTh Ha JBa
JTana:

1 COCTaBJICHUE JOKYMEHTa-peKOMEHAAIMH 10 PUMEHEHHUIO Y100peHui
C 3KOHOMHUYECKUM 00OCHOBaHUEM,;

2 peanu3anys S3TOr0 JOKYMEHTa Ha MPAKTHKE, Ha MOJAX JaHHOIO
XO034MCTBA.

Ha mnepBom »stane cucremy yaoOpeHHss B Ce€BOOOOPOTE MOKHO Ha3BaTh
IUIAHOM MPUMEHEHUS OPraHWYEeCKUX W MHUHEpaJbHBIX YAOOpEHUH, B KOTOPOM
MpeayCMaTpPUBAIOTCS:

=  BWJBI yJIOOpEHHIA;

= 11036l YIO0OpeHuH;

=  BpeMs BHECEHHUS U CIOCOOBI 3aJeNIKU YIOOpPEHHH MOJ OTIEIbHbIE
KYJbTYpbI B 3aBUCUMOCTH OT IIOYBEHHO-KJIMMATHYECKUX U JPYTUX YCIOBHIA.

CocTaBUTh TakoOl IUIaH B XO34KMCTBE JIOJDKEH CIELHUAIUCT - arpoOHOM IO
ynoopenusiM. [ns 3TOro HeoOXOAMMO MMETh KOHTPOJbHBIE IUGPB U3

OpFaHI/I3aL[I/IOHHO-XOSHﬁCTBeHHOFO IJ1aHa I10 JUHaAMHKE ypO)KaI\/'IHOCTI/I
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CEJIbCKOXO035UCTBEHHBIX KYJBTYP 3a MPEAMICCTBYIONINE 3-5 JIET U Ha MEPCIEKTURY,
ceBOOOOPOTHl (MM XOTSI OBl peaJlbHO BO3MOXKHOE YEPEIOBAHHE KYJBTYp I10
HOJIIM), arpOXUMHUYECKUE KapTOrpaMMbl, MOYBCHHYIO KapTy W IUIaH HAKOILICHHS
OpraHu4eckux ynoopenuil. Yacto Takoll HOKYMEHT pa3palaTrbIBaeTcs s
XO035IMCTBA HAYYHO-UCCIIEIOBATEIILCKUM YUPEKICHUEM.

Ocoboe 3HaueHWe WUMEET pealn3alus IUTaHa MPUMEHEHHs yIoOpeHud Ha
MpaKkTUKe, Ha MOJsAX Xo3shcrBa. Ha 3ToM sTamne HEOOXOAMMO OCYIIECTBUTH
KOMIUJIEKC OpPTraHW3allMOHHBIX M arpoTeXHUYECKUX Mmeponpusatuid. Cucremy
ya0OpeHUsT HeNb3sl paccMaTpuBaTh B OTPhIBE OT BCEr0 OPraHU3ALMOHHOTO
KOMILJIEKCa X035 CTBa.

Cucrema yaoOpeHuss B ceBOOOOpOTax  Xxo3sllicTBAa —  IJTO
OPraHM3alMOHHO-X0351liCTBEHHbI, ArPOXMMHYECKHH W arpoTeXHUu4YecKuil
KOMILIEKC MEpPONPHUATHH, HANPABJEHHbBIX HAa BbINOJHEHHE HAYYHO
000CHOBAHHOT' 0 IJIAHA NPUMEHEHUS yaoOpeHni, B KOTOpOM
NpeaycCMATPUBAKOTCH BH/bI, HOPMBbI YA0OpeHMid, CPOKH HX BHECEHHS WU
CIOCOOBbI 3a1€JIKH MO/ CeJIbCKOX03HCTBEHHbIE KYJIbTYPBI.

OTOT IJIaH COCTABISACTCS C YUYCTOM.

. OMOJIOTHYECKMX OCOOCHHOCTEH KYJIbTYD;

. BEJIUYMHBI IJITAHUPYEMOT'O ypOsKas;

. IOYBCHHO-KJIMMATHYECKUX YCIIOBHIA;

Ll MoCJeACHCTBUS YI0OpEHUH;

Ll 0COOEHHOCTEN KaXKI0TO ITOJI,

. OaJlaHCa MUTATEILHBIX BEIIECTB 3a CEBOOOOPOT;

" BIAMSHHS YAOOpEHHMI Ha KayeCTBO ypoXkas M TOBBIMICHUE (MM

COXpaHEHUE) TUIOI0OPOIUSI TIOYBHI.

OO0s3aTenbHOE  yCIIOBHME CHUCTEMBl YyIOOpPEHHST — €€ OSKOHOMHUYECKas
s dextuBHOCTh. CUCTEMA yIOOPEHHS pacCUMTaHa Ha IMJIAHOMEPHOE NMPUMEHEHUE
yI0OpEeHUI Ha Ka)I0M IT0JI€ B TCUCHHE JUTUTECIILHOTO TTePHO1a BPEMCHH.

Cucrema TpUMEHEHHS YAOOPEHHM BKIIOYACT CIEIYIONIUE OCHOBHBIC

3a4a4U.



o YBEJIMUYEHHE YPOKAUHOCTH CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp U
MOJIyY€HHE MPOAYKIIMU BHICOKOTO Ka4eCTBa;
o MOBBIIIEHUE U TOCTENIEHHOE BhIPABHUBAHUE TUIOJOPOMUS IOJCH, a B

HCKOTOPBIX CIIy4asaX - COXPAHCHUC CYIICCTBYIOIICTO UX ITNIOAOPOONA,

o s (HeKTUBHOE UCTIOIB30BAHUE YAOOPECHUI;
. MOBBINICHUE TEMIa HHTEHCH(DUKAIINN 3EMIICIICITHS;
J OXpaHa OKpY’KaroIei cpesl.

B Xx03siicTBaX B 3aBUCHMOCTH OT MX CIICIUAIN3AINU U YIAICHHOCTH IMOJICH
CEBOOOOPOTOB ~ OT  JKMBOTHOBOTYECKHX  ()epM  WIM  MPOMBIIUICHHO-
’KUBOTHOBO/JUECKUX KOMILICKCOB MOTYT CKJIaJbIBaThCSI TPU THIIA CHCTEMBI
yI0OpeHHUS:

1 HaBO3HO-MUHEpaJIbHAs, OPraHOMHHEPATbHAS, HJIH KOMOMHUPOBaHHAS,
OCHOBaHHAasi Ha COBMECTHOM IIPHMMCHCHHUW OPTraHWYECKUX (HaBO3, KOMITIOCTHI,
TOpd, 3€CHOE YIOOPEHHE U JIP.) U MUHEPAIbHBIX YI0OpEHUH;

2 MUHEpaabHasi, Win Oe3HaBO3Has, MPU KOTOPOW MPHUMEHSIOT OIHH
MUHEPAIBHBIC yI0OPEHUS;

3 OpraHWYeCcKas, WIM HaBO3HAas, XapaKTepHas TPEXJAe BCEro I
HEKOTOPBIX  XO3SMCTB  MPOMBIIIJICHHO-)KUBOTHOBOIYECKOTO  HANpABICHUS W

IIpelyCMaTPUBAIOLIAs YTHIIM3ALUI0 OECIIOACTUIIOUHOTO HaBO3A.

KoHTpoJIbHBIE BONIPOCHI:
1. Ponb ynoopeHuit B MOBBIIEHUN YPOKalHOCTH
CETBCKOXO03SUCTBEHHBIX KYJIbTYP U TJIOIOPOIUH TTOYB.
2. Omnpenenenre MOHATUS «CUCTEMa YI0OpEHUS.
3. 3amaun  cuUcTeMbl yAOOpeHUs TPU WHTECHCU(DUKAIUU CEIHCKOTO
X035HCTBA U €€ POJIb B OXpaHE OKPYKAIOIIEH CpeIbl.

4. [lepeynciuTh TUIIBI CUCTEMBI YAOOPEHUS U AaTh UM XapaKTEPUCTHUKY.



TEMA 2. ®PU3NOJOI'MYECKHUE OCHOBBI OITPEJAEJIEHUSA
IMOTPEBHOCTH CEJbCKOXO3SIMCTBEHHBIX KYJIBTYP B
YAOBPEHMAX

IIpakTuyeckoe 3ansitue Ne 2. IloTpeOHOCTH pacTeHMii B 3jeMeHTax
NUTAHUSA

Heab: OCBOUTH (PU3MOJOTUYECKUE OCHOBBI ONPEIECICHUSI MOTPEOHOCTH
paCTEHUI B AJIEMEHTAX MTUTAHUSA.

3apaum:

1. N3yunth MOCTYIUIEHWS NUTATEIbHBIX BELIECTB B PACTCHUA B
pa3JIMYHbIE IEPUOABI POCTA,;

2. O3HAaKOMHUTBECS C BUJAMHU BBIHOCA IUTATEIBHBIX BEIIECTB YPOKAEM
CENIbCKOXO3SUCTBCHHBIX ~ KyJIbTYp  (OMOJIOTMYECKUM,  XO3SHCTBEHHBIM U
OCTaTOYHBIM);

3. OcBOWTh TNPUMEPHBIA BBIHOC NUTATEJIBHBIX BEIIECTB HA EIUHHUILY
ypOXasi OCHOBHBIX CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp W IIPUYUHBI, BIUAIONIME HA

HETO.

IHocTymiieHHe MUTATEJBHBIX BelIeCTB B PACTEHHS B PAa3JINYHbIE
Nepuoabl pocTa

B Teuenue mnepuoma BereTanMu PAcTEHUM TMOCTYIUICHUE 3JIEMEHTOB
MHHEPAIBHOTO TUTAHUS CYIIECTBEHHO U3MEHSETCS.

Kpurnyeckuii nepuoa IOCTYIUIEHUMsS TOTO WIA HWHOTO MHUTaTEIbHOTO
plieMeHTa — TakoW TMepuoj, KOIJa HEJOCTaTOK Kakoro-nubo »jeMeHTa B
MUTATEIBHOU Cpeie 0COOEHHO OTPUIIATENILHO CKa3bIBA€TCA HAa POCTE U Pa3BUTUU
pacTeHuii, U TMocieaylee 0obecneueHue UX 3TUM 3JEMEHTOM HE B COCTOSHUU
MOJIHOCTBIO HMCHpaBuTh TnosioxkeHue. Ilepseie 10 — 15 nHelt mocne mosiBIEHUS
BCXOJNOB — KPUTHYECKUU TEPHOJ JUISl CEIbCKOXO3SMCTBEHHBIX KYJIBTYD B
oTHolIeHuu Qocdopa u azora. HemocTaTok JaHHBIX 3IEMEHTOB MHHEPAIbHOI'O

MUTAHUS B ATOT MEPHUOJI HE MOXKET OBITh BO3MEILIEH B nociieayromem. Hemocrarok
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Kallus B MUTATEIbHOW cpele B HavalibHble (ha3bl pocTa W Pa3BUTHUS PACTEHUU
3HAQYUTEIBHO CHHKAET YpOXKah, OJHAKO TMOCIEAYIOIIEE BHECEHUE KaJMUHBIX
yI0OpEeHH MO3BOJIET JOBOJBHO CYIIECTBEHHO MOBBICUTH YPOKai.

Kputnueckunii repuos B OTHOIIEHUM MUHEPAIbHOTO NMUTAHUS MPOSBIACTCS
paHHEH BECHOH, Korja HHU3Kas TeMmIeparypa TOPMO3UT MHUKPOOHOJIOTHYECKYIO
NEATEIIBHOCTD MOYBBI.

MakcuMaJIbHbIM NEPUHOJ B TMHWTAaHWW PACTEHUHW — TEPUOJ, KOrja
CpPEIHECYTOUYHOE TMOTpeOJIeHne DSJIeMEHTa MHUHEPAJIbHOTO TMUTAaHUS JOCTUTAET
cBoero Makcumyma. IlposiBiserca B Oosiee mo3gHue (asbl pa3BUTHS PaCTEHUH,
MO>KET COBMAJIaTh C MEPUOIOM HAHOOJIBIIETO HAKOIIJIEHUSI CyXOl OMOMAaCCHI.

[leppon  muTaHuWd  pa3IMyeH |y  pasHbIX  pacTeHWW. Y  Takux
CEJIbCKOXO3SMCTBEHHBIX KYJBTYp, KaK KOHOIUISA, JIEH, OOJBIIMHCTBO 3JIaKOB
NIepUOJ] TIUTAHKUS 3HAYUTEIILHO KOpOUYe Mepuoja Beretanuu. Y Apyrux (caxaphas
CBEKJIa, KapTo(elnb, KamycTa U JIp.) — PACTSIHYT U MOYTHU COBMAJAET C MEPHUOJIOM
BETETAINU.

st popMupoBaHUs BETUYMHBI U KadyecTBa YpOKas MOXHO PEryjJupoBaTh
MMTaHUE PACTEHUH C y4EeTOM HX OHMOJIOTHUYECKHX OCOOEHHOCTEH MO NepHojam
pocta. IlepuoguuHOCTh MNHUTAaHUS PACTEHUH — TeEOpeTUUYECKoe OOOCHOBaHUE
ApOOHOrO BHECEHHUS YyAOOpEHUH, a UMEHHO B pa3Hble CJIOU IMOYBBI U B Pa3HbIC
CPOKH.

[IpaBuiibHasi cUCTEMA MUTAHUS PACTEHUN B MOJIEBBIX YCIOBUAX — COUETAHUE
OCHOBHOTO ynoopenus (Ha rinyouny 15 — 25 cm), mpunoceBHoro yaoopenus (Ha
rnyouny 3 — 10 cM) u, eciii He0OX0IUMO, IPOBEICHNUE KOPHEBBIX U HEKOPHEBBIX

MOJIKOPMOK.

BrIHOC NUTaTENBHBIX BeLIECTB YPOKaeM
CeJIbCKOXO03SICTBEHHBIX KYJIbTYP
Pa3Hble CEnbCKOXO34MCTBEHHBIE KYJIbTYPhl W3 OJHOW M TOM K€ IOYBBI
MOTPEOISAI0T HEOJIMHAKOBOE KOJUYECTBO MUTATEIBHBIX JIEMEHTOB U B PA3IMUYHOM

ux cooTHoueHuu. Ha IMOrJIOMCHHUEC MHUTATCIbHBIX BCIICCTB PACTCHUAMMU BIIUAIOT
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BUJIOBBIC U COPTOBBIE OCOOCHHOCTH CEJIbCKOXO3SHMCTBEHHBIX KYJIBTYp, a TakKKe
MOYBEHHO-KJIUMATUYECKUE YCIOBUSI.

[ToTpeOHOCTh KyJbTYp B IIMTATENIBHBIX BEIIECTBAX MOXHO BBIPA3UTh
BBIHOCOM C OOIIMM YpOKaeM 3JIEMEHTOB MUTAHUS WJIA BBIHOCOM Ha €IUHUILY
ypoXKass OCHOBHOM NPOAYKIMH C YYE€TOM COOTBETCTBYIOIIEIO KOJWYECTBA
1I0OOYHOH.

MakcuMyM HaKOIUIEHUSI 3JIEMEHTOB MHUHEPAIBHOTO MUTAaHHWS B PACTCHUU
HaOMolaeTcsl B Hayale Co3peBaHMA. B KOHeuHBIX (azax pa3BUTHUSA
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP OTMEUAIOTCA HEKOTOPHIE IIOTEPU DIEMEHTOB
MUTAHUS B PE3YJbTaTE ONAaJaHUs JINCTHEB, OTTOKA BEIIECTB U3 KOPHEBOM CUCTEMBI
B I1OYBY.

buojornyecknii BBIHOC — TaKO€ KOJMUECTBO ITMTATEIbHBIX BEIIECTB,
KOTOPOE MOTPEOIISIETCSl pACTCHUSIMHU TSI CO3/IaHUsI OMOJIOTUYECKON MacChl ypoxKas
(ocHOBHas MpoOAYKIKsA + TOOOYHAS MPOAYKIHUS + MOKHUBHO-KOPHEBBIC OCTATKH, B
TOM 4YHCJIE€ W IHUTATCIIbHBIC BEIIECTBA, YAaCTUYHO BO3BpAIICHHBIC B IIOYBY).
[TonpasznensieTcss Ha XO35MCTBEHHBIN BBIHOC U OCTATOYHBIN BBIHOC.

Xo035iiCTBEHHbI BBIHOC — YacThb I[UTATEIbHBIX BEMIECTB, KOTOpas
COJIEP’KUTCSA B TOBApHOH MPOIYKIUH, YBO3HUMOW C IMOJIg mpH ybopke (3epHO U
coJioMa, KOpHEIUToAbl U 00TBa M Ap.). Eciau HeToBapHYIO YacTh ypoxas (cojomy
Wik OOTBY) OCTaBJISIOT HAa IOJE, TO MHUTATCIBHBIC BEIICCTBA, COJACPIKAIIMECS B
HEH, HE YUUTHIBAIOTCA B XO35MCTBEHHOM BBIHOCE.

OcTaTo4HbIil BBIHOC — YaCTh MMUTATEIbHBIX BEIIECTB, KOTOPAask OCTAETCA Ha
M0JIE B BUJI€ NTOKHUBHO-KOPHEBBIX OCTATKOB, OMNABIINX JIMCTHEB, MOTEPh 3€PHA, a
TAK)K€ HEKOTOPOE KOJUYECTBO 3JIEMEHTOB MHUTAHUSA, TEPEHICAIINX U3 KOPHEWU B
MMoyBy. B OCTaTOYHON YacTHM BBIHOCA MOXET COAEPKATHhCS 3HAUMTENIbHASA J10JIs
MUTATEIbHBIX BEIIECTB, HCIIOJIb30BAHHBIX B CO3MaHUU ypoxkas (Tabm. 1).

CrnenmoBarelibHO, BHECEHHME yAOOpeHMM B  pacdyeTe Ha  pa3Mephl
XO3SIMCTBEHHOTO BBIHOCA IMMTATEIBHBIX BEIIECTB HE OTPAXaeT IOJHOH

MOTPEOHOCTH B HUX PACTEHUH.



PacTteHuto HEOOXOAMMBI 3JEMEHTHI IMUTAHUS HE TOJIBKO MJI CO3/JaHUA
XO3SIICTBEHHOM YacTh ypoxkas, HO U Ui (OPMHUPOBAHUS KOPHEBOW CHCTEMBI,
cTeOs, JHMCTBEB, KOTOpbIE OCTalOTCsl Ha mnose. OcrtaToyHas dYacTb BBIHOCA
OKa3bIBAET B PE3YJIbTATE MUHEPATU3ALNY ITOCIEACHCTBUE HA IPYTUE KYIbTYpPHI.

Tabmuna 1
IIpumepnoe copepxanue N, P2Os u K20 B x03s1/icTBeHHON YacTH

03Kasl CeJIbCKOXO03SIICTBEHHBIX KYJbT % 0T OMOJIOrHYEeCKOro BLIHOCA
’

KyabTypsl N P20Os K20
MHorosieTHue TpaBsl (KIeBep ¢ TAMO(EEBKOIN) 48 48 52
Knesep 1-ro roma monb3oBanus 40 40 50
Knesep 2-ro roja nojb30BaHus 40 40 47
OnHOJIETHHE TPaBhI (BUKA, TOPOX C OBCOM) 61 68 66
3epHOBBIC 75 79 64
Kaprodenn 71 72 79
Kykypy3a Ha cunoc 80 82 71
KopMoBsie 600bI Ha cHITOC 76 85 70
Tomatsr 66 72 86
Orypubt 53 60 58
Kamycra 6enokouannas 55 49 38
JIyk-pernika 67 73 80
Kanycra netnas 25 21 27

B mpakTthueckux Hensx moTpeOHOCTh PaCTEHUH B MUTATENbHBIX BEIIECTBAX
qalle BCEro XapakTEepU3YIOT XO34MCTBEHHBIM BBIHOCOM B mepecuere Ha 1 T
OCHOBHOW MPOAYKIIMM C YYETOM COOTBETCTBYIOIIETO KOJIMYECTBA MOOOYHOU U

UCIOJIB3YIOT €ro MPH ONpeeICHHH HOPM BHECEHHUs yA00peHuit (Tadi. 2).
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Tabmuma 2

HpI/IMeprIﬁ BBIHOC OCHOBHBIX 3JIEMEHTOB MMUTAHUA ¢ 1 T OCHOBHOII 1

COOTBETCTBYIOIIHM KOJNYECTBOM NMOOOYHOI MPoayKIuu (CpeHmne

KyasTypa

[Tmenunna o3umast
Poxb o3umas
[Tmenuna sposas
SlumeHb
Kykypy3za

Ogec

IIpoco

I'peunxa

I'opox

Buka

[Toaconneunuk
Jlen-gonrynen

Konormng

XJTOMMYaTHUK

Kaprodens pannmii

Kaprodens no3anmii

CaxapHas cBeki1a
KopMmoBas cBekna
I'opox ¢ oBcom

Buka ¢ oBcom

Kykypy3za

MoKa3aTeJyn), KT

BbIHOC OCHOBHOM NPOAYKIMHA

OcHoBHaA

NPOAYKIMS

3epHo
»
»
»
»
»
»
»
»

»
Cemena
Bonokno
Conoma
Bonokno
XJIOTIOK-ChIpEIl
Kiyouu
»
Kopnau
Kopuennoast
3eneHas Macca
»

»

11

C y4eTOM I000YHOM

N

35
30
38
27
34
30
33
30
30
30
60
80
15
200
45
5,0
6,0
59
4,9
3,0*
3,0*
2,5

P20s

12
12
12
11
12
13
10
15
16
14
26
40
7
60
15
1,5
2,0
1,8
1,5
1,4
1,2
1,2

K20

26

28

25

24

37

29

34

40

20

16

180
70

12
100
50

7,0
9,0
7,5
6,7
5,0
4,5
4,5



Oxkonuyanwue Tad. 2.

HpHMeprlﬁ BBIHOC OCHOBHBIX 3JIEMEHTOB NMUTAHUA ¢ 1 T OCHOBHOII 1

COOTBETCTBYIOIIUM KOJIHMYECTBOM NMOOOYHOM NMPOAYKIMHU (CpeIHUE

nokKasareJjm), Kr

BbIHOC OCHOBHOM NPOAYKIMHA

OcHoBHas
KyasTypa € Y4eTOM N0OOYHOM

HPOAYIIITE N P20s K20
Poxsb o3nMmas » 3,0 1,2 4,5
Kinesep ¢ TumodeeBkoit Ceno 14* 6 20
TumodeeBka » 16 7 24
Buxka c oBcom » 15* 6 20
Kanycra 6enokouannas Kouansr 3,4 1,3 4.4
MoOpKOBb CTOJIOBas Kopnennoas 3,2 1,2 5,0
CBexia cTojioBas » 2,7 1,5 4.3
Tomatsl IImoner 3,2 1,1 4,0
Orypiisl » 2,8 1,4 4.4
JIyk-pernika JlykoBura 3,7 1,3 4.0
[11010BBIE U ATOMHBIE [Tnoae! u ATOIBI 5,0 3,0 6,0
Bunorpan SIronel 1,7 1,4 5,0
Yaii Cyxoit nmuct 50 7 23

CenbCKOX03IMCTBEHHBIC KYJIBTYPHI MOTPEONISIOT MUTATEIbHBIC BEIIESCTBA B
pa3aIMYHOM coOoTHOIIeHUHU (Tabs. 3). BeIHOC MUTATENBbHBIX BEIIECTB HA CIUHUILY
OCHOBHOM TPOIYKIMH ypokas (C yu4eToM MOOOYHOM) — BEJUYMHA HEIOCTOSHHAs.
OH MOXET CYHECTBEHHO U3MEHAThCS B 3aBUCMMOCTH OT ITOYBEHHO-
KJIMMAaTUYECKUX YCIIOBUH, COpPTA, BEJIMYMHBI YpOXkKas, YPOBHA BHOCUMBIX
ynoOpeHuii, opoiieHus. BRIHOC MUTATENbHBIX BEIIECTB HA €IMHUILY OCHOBHOM
MPOJYKIIMA YBEJIMYMUBACTCS TpU BHECeHHH yaoOpeHuil. [Ipexnae Bcero 310
KacaeTcs Kalidsl, 3aTeéM a30Ta W B MeHbIIel creneHu Qocdopa. Ecnu pacreHue
00ecriedyeHO IHUTATEIIbHBIMH BEIIECTBAMH, HO HCIIBITBIBACT HEOJIAronpusTHOS
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BJIUSHAE CO CTOPOHBI KaKOro-TnOo (akTopa BHENIHEH CpeIbl WM COBMECTHOTO
nencTBUs psaga HaKkTopoB, TO BBIHOC MTUTATEIBHBIX BEIIECTB HA €IUHUIYY OCHOBHOU
IPOAYKIIMU B ATOM Cilydae HoBbImaercs. 1M1 Hao00poT, OJaronpusTHOE coYeTaHUE
pasIUYHBIX  (DAKTOPOB  CIMOCOOCTBYeT 0o0jiee 3KOHOMHOMY  PacXOJ0BaHHUIO
MATATEIBHBIX BEIIECTB HA CO3JITaHUE ypOKasl.
Taomuma 3
IIpuMepHOE COOTHOIIEHHE 3JIEMEHTOB MUTAHUS B YpoiKae

CeJILCKOX035IiICTBEHHBIX KYJbTYP

KyabTypsbl N P20s K20

3epHOBEIE 25-3,0 1 22-30
CuitocHble 21-27 1 3,3-3,8
OBoIIHBIE 20-29 1 3,0-3,6

Kaprodens, kopHeriosl,
310_313 1 4,2_4,7
caxapHasa CBCKJia

KoHTpoJibHBIE BONIPOCHI:

1. KakoBbl (usnomornueckie OCHOBBI OMNPEACIICHHS TOTPEOHOCTH
CENTbCKOXO03SUCTBEHHBIX KYJIbTYP B YAOOPCHUSIX?

2. UTto moHMMaeTcs MOJ KPUTHUYECKUM M MaKCUMAaJbHBIMU MEPUOJAMHU
MOCTYIIJICHUS MUTATEIbHBIX BEIIECTB B pacTeHUE?

3. KakoB kputrnueckuii mepuoj; y pacTeHud B oTHOIIEHUH (HOCHOPHOTO
Y a30THOT'O MUTAHUSA?

4. Yro Takoe OMOJIOTHYSCKHI, XO3SMCTBECHHBINH, OCTATOUYHBLINA BBEIHOCHI
MUATATEIbHBIX BEIIECTB PACTEHUSMH, OT YE€TO OHU 3aBHUCST M KaK UX OMPEIEITUTH?

S5. Jlist yero HEOOXOAUMO 3HATh BEIMYUHY XO3SMCTBEHHOTO BBIHOCA
AJIEMEHTOB MUTAHUS?

6. KakoB BbiHOC N, P,Os m K;O Ha enuHuny ypoxas OCHOBHBIX
CEICKOXO3SUCTBEHHBIX KYIbTYp?

7. KakoBo ontumanbHoe cooTHomeHue N @ P20s5 @ K20 B 3epHOBBIX,

OBOIIIHBIX, KOPHEILJI0AaX?

13



IIpakTnueckoe 3ansitue Ne 3. Pacuer BBIHOCA 3JIEMEHTOB NUTAHUS
CEJILCKOXO03SIICTBEHHOM KYJbTYPOH HA €IMHULY OCHOBHOM MNPOAYKUHUM C
Y4€TOM COOTBETCTBYIOLIEr0 KOJIUYECTBA OOOYHOM

Lesb: OCBOUTH pacyeT BHIHOCA DJIEMEHTOB MUTAHUS CENBCKOXO3AMCTBEHHON
KyJbTYpOM Ha €IMHUIY OCHOBHOM MNPOAYKIHWH C YYETOM COOTBETCTBYIOLIETO
KOJINYeCTBa MOOOYHOM

3amauu:

1. OcBouTh OIpeaeneHne BHIHOCA 3JIEMEHTOB MUTAHKUS Ha 1 T OCHOBHOM
IpOAYKIUH (C y4€TOM MOOOYHOI) Ha MPUMEPE 36PHOBOM M IIPOMAIIHON KYJIbTYP.

2. PaccunTaTh BBIHOC 3JIEMEHTOB NMUTaHUSI HA 1 T OCHOBHOM MPOAYKIIUU

(c yuéTom 1MoOOYHO¥) 3epHOBOM U MPOIAITHON KYJIbTypaMu

Hcnonb3yst nanHble Tabnuiy 5-8 u mpumep pacdeTa BbIHOCA 3JIEMEHTOB
NUTaHus Ha 1 T OCHOBHOM MPOAYKIKHU (C y4ETOM COOTBETCTBYIONIETO KOJIMYESCTBA
M0OOYHOM) /ISl 3pHOBOM U MPOTAIIHON KYJIbTYP

paccuuTaTh BBIHOC 3JCMEHTOB NMHTAaHUSA HAa 1 T OCHOBHOW MpOAyKIuHU (C

y4€TOM TTOOOYHOM) JTSI CIIEYIONINX CETbCKOXO03IUCTBEHHBIX KYJIbTYP

o o3uMas MIIEHUIIA;
o 03uUMas pOXKb;

o SIpoBas MIIECHUTIA;

o STYMEHb;

o OBEC;

o KyKypy3a Ha 3€pHO;
o rpeunxa;

o poco;

o rOpoX Ha 3epHO;

o BUKA Ha 3€pHO;

o KapTodenn,

o KOPMOBAs CBEKJIA;
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CTOJIOBAs1 CBCKIJIA,
caxapHas CBCKJIA,
MOPKOBb KOpMOBAasI,

MOPKOBbBb CTOJIOBAsA,

Karmycra OeJIOKOYaHHasl.

Tabmura 4

XUMHYECKHI COCTaB pacTeHuii, B 0 Ha BO3AYIIHO-CYyX0€ BelleCTBO

K:O MgO CaO

KyasTypa

Os3umas

INIMIICHUIIA

Os3umas

POXb

SumeHn

APOBOMI

OBec

Kykypysa

I'peunxa

I'opox

Buxka

Cos

Hpoaykumst

3epHo

CoioMa

3epHo
Conoma

3epHo
Conoma

3epHo

ComoMma

3epHo

Crebmu
3epHo
Conoma
3epHo
Conoma
3epHo
Conoma

3epHo

ComoMma

Bona

14

14

14
14

14
14
14
14

14

15

14

14
14
16
14
16
14
16

N
2,0-
2,5

0,5

1,6
0,45
1,9
05
2,1
0,65
18-
2,0
0,75
1,8
0,8
45
1,4
4,55
1,4

5,8
1,2

15

P20s
0,85-
1

0,2

0,85
0,26
0,85
0,2
0,85
0,35

0,57

0,3
0,57
0,6
1,0
0,35
0,99
0,27
1,04
0,31

0,5-
0,8
0,9-
1,0
0,6
1,0
0,55
1,0
0,5
1,6

0,37

1,64
0,27
2,4
1,25
0,50
0,8
0,63
1,26
0,50

0,15

0,11

0,12
0,09
0,16
0,09
0,17
0,12

0,19

0,26
0,15
0,19
0,13
0,27
0,24
0,37
0,25
0,50

0,07

0,28

0,09
0,29
0,10
0,33
0,16
0,38

0,03

0,49
0,05
0,95
0,09
1,82
0,22
0,56
0,17
1,46

S

0,14

0,04

0,11
0,16
0,12
0,15
0,13
0,17

0,06

0,15
0,18
0,13
0,18
0,32
0,11
0,50

0,03
0,33



Oxkounyaunue tao. 4.

XUMHYeCKHH COCTAB pacTeHu, B % Ha BO3AYIIHO-CYX0€ BEIEeCTBO
9

KyabTypa Mpoaykmusi  Boaa N P0Os KO MgO CaO S

KiryOun 75 1,3 0,56 2,4 0,24 0,12 0,08
Kaprodens
botBa 77 1,3 0,70 3,7 0,91 348 -
Caxapnast Kopuu 75 09 0,32 1,0 0,20 0,24 -
CBEKJIa borBa 84 2,19 0,62 3,1 0,69 1,06 -

Kopmogas Kopuenno bl 88 1,58 0,58 3,5 0,33 0,25 0,17
CBCKIa BorBa 90 3,0 0,8 2,5 1,4 1,6 -
MOpKOBb Kopnerio bt 89 164 1,0 3,6 045 0,64 0,13

KOpMOBast Borsa 82 1,89 0,44 3,3 0,83 8,3 -
29- 0,8- 3,1- - - -
Kouan 91
Kanycra 3,7 1,0 41

OeJIoOKOYaHHas 16- 0,2- 0,7- - - -
JIuctes 88-90
2,1 0,3 1,1

Tabmuua 5
CooTHOIICHHE OCHOBHOM NMPOAYKIMHU K MOO0YHOIMI
KyabTypa OcHoBHas npoaykuusi  [loGouHas npoxykuus
O3umas nireHuIa 1 15-20
O3umas poxb 1 20-21
SApoBas nieHuIa 1 1,6
Slumens 1 11-14
Osgec 1 1,2-15
ITpoco 1 1,8
Kykypy3a Ha 3epHO 1 2,0
I'peunxa 1 1,5
Pamnc o3umbrin 1 2,0
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Oxkounyanue taoi. 5.

CooTHOIIEHHE OCHOBHOM NMPOAYKIMHU K OOOYHOM

KyabTypa
["opuwnriia 6enas
I'opox
Buxka
JIronuH
Cos
Jlen-monryner (ceMeHa)
Jlen-nonryner| (BOJIOKHO)
KoHorist (BOJIOKHO)
XJIOMYaTHUK
(XJTOTIOK-CBIpEII)
KapTtodenn
Caekiia caxapHas
Caekiia KopMoBas
MopkoBb KOPMOBas 1

CTOJIOBasd

Kamycra 6enokouannas

OcHOBHasi IPOAYKUMS

1
1
1

IToO6ouHast mpoayKuMs
1,7
1,5
1,2
2,0
2,2
8,0
6,0
8,0

2,4

0,8-1,0
1,0
0,4

0,5

0,4 -0,65

Tabauma 6

Conep:kaHue BoJbI H CYX0Ir0 BelllecTBa B pacTeHusx, %o

Kyabtypa IMpoaykuus
3epHo
O3uMmas IIIeHunIa
Conoma
3epHo
O3umas poxpb
Conoma

17

Boaa
14
14
14
14

Cyxoe BeliecTrso
86

86
86
86



[Iponomxkenue TabdiI. 6.

Conep:kaHue BoJbl U CYX0ro BellecTBa B pacTeHUusnx, %o

KyabTypa

SlumeHsn

OBec

Kyxkypysa

I'peunxa

I'opox

Buka

Cos

KapTtodenn

CaxapHas cBekna

KopmoBas cBekna

MopkoBb KOpMOBast

Jlen

Panc

IMpoaykuus
3epHO
Conoma
3epHO
Conoma
3epHo
Crebmu
3epHo
Conoma
3epHo
Conoma
3epHo
Conoma
3epHo
Conoma
KiyOnu
botra
Kopau
botra
Kopuennoast
botra
Kopuennoasr
borBa
Cemena
Conomka
Cemena

Cosnoma

18

Boaa
14
14
14
14
14
15
14
14
14
16
14
16
14
16
75
77
75
84
88
90
89
82
14
16
14
16

Cyxoe BelecTBo
86
86
86
86
86
85
86
86
86
84
86
84
86
84
25
23
25
16
12
10
11
18
86
84
86
84



Oxkounyanue tad. 6.

Conep:kaHue BoJbl U CYX0ro BellecTBa B pacTeHUusnx, %o

KyabTypa
Kamycra
OerokoyaHHas
Kanycra nsernas
Kabauoxk
bakmaxan
MopKOBb cTOJIOBast
CgBeka cTonoBas
Pennc
Orypen
Tomar
Canar
[[ImuHat
Ykpon
YecHok
S6moku
3eMIISTHUKA
KpppxkoBHHK
Cmopoauna yepHas
I'pyma
Bunorpan

ATnienbCuH

IMpoaykuus
KouaHsl

Kouansl
ITmomer
IImoasr

Kopuemnozer

Kopremnozer

Kopnennoas
IImoasl
IImonsr

JInctea
JInctea
JInctes

JlykoBH1IBI
IImonsr
Sronbr
Sronbr
Sronsr
IImonsr
Sronsr

Sronpl

19

Boaa

90

91

93

91

89

87

93

95-96,5
93,5-94,5

95
91,2
86,5

70

88

78

77

85

88

79

88

Cyxoe BemecTtBo

10

11
13

35-5
5,4-55

8,8
13,5
30
12
22
23
15
12
21
12



IIpuMep pacyera BbIHOCA 3J1eMEHTOB MUTAHUA HA 1 T OCHOBHOM
NPOAYKIMH (C Y46TOM COOTBETCTBYIONIET0 KOJIMYECTBA MO0O0OYHOM)

3epnosan Kynomypa — 03umas RUIEHUUA

OcHoBHaA ITooounan
IMoxka3arenn ementt poAyKius poAyKims
NMUTAHUA
3epHo Cogioma
CooTHoOIIIEHNE 1 15
OCHOBHOH U MOOOYHOU -
IpoAyKIHH 10 1o 151
[IpouenTtHoE N 25 0,5
COZIEpKAHUE
SJIEMEHTOB IUTAHUS Ha P,0Os 0,9 0,2
BO3AYIIHO-CYXYIO
Maccy’ % KZO 0,7 1,2
N 25 7,5
KonuuectBo, KT P,Os 9 3
K;0 7 18
N 32,5
Hroro, xr P,Os 12,0
K,0O 25,0
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Ilponawnasa Kynemypa — kapmodpens

Iloka3arean

CooTHO1IEHNE OCHOBHOM
¥ TTOOOYHOM TTPOAYKITUU
ConeprxkaHue cyxoro
BemecTna, %
KommmuectBo cyxon

Macchl, I1

[IpouentHOE
COZIEPKaHUE DIIEMEHTOB
IMATAHUS HA BO3YLIHO-

cyxyto maccy, %
IIpouentHOE
COJIEpKaHUE DIIEMEHTOB

MUTAHUS Ha CYXYIO

maccy, %

KoaudecTgo, KT

Hroro, kr

dJIeMeHT

IIUTAaHUA

P>0Os

K20

P20s

K20

P20s

K20

P20s

K20

21

OcHoBHas
NPOaYKUMSI
Kiryonn

1
10 1

25

2,5

1,3

0,56

2,4

1,44

0,62

2,67

3,6
1,55

6,68

6,25

2,99

14,24

IHo0ounas
NPOAYKIIUS
borBa

0,8
8 11

23

1,84

1,3

0,70

3,7

1,44

0,78

4,11

2,65
1,44

7,56



IIpakTnyeckoe 3anatue Ne 4. McnoJsib30BaHMe NMUTATEJbHBIX BelleCTB
PaCcTeHUSIMH U3 NIOYB M Y100peHmii

Heab: M3y4uTh HCMOJIB30BAHME IUTATENIBHBIX BELIECTB PACTECHUSIMHU U3
MIOYB U YAOOpEHUH.

3apaum:

1.  M3yuuTh UCHONB30BAHHWE BJIEMEHTOB MHUHEPAIBHOIO  IMHTAHMS
PacTEeHUSIMU U3 TTOYBBI U YJOOPEHMI;

2. OcBouth pacuer KOIP(PUUUEHTOB HCIOJB30BaHUS  DIIEMEHTOB
MATaHUS PACTEHUSIMHU U3 MOYBBI U YA0OpEHUH;

3.  Paccuurath KO3 UIIUEHTHI UCITOJIB30BaHUS pacTeHusIMU

IMUTAaTCIABHBIX 3JICMCHTOB M3 IIOYBHI U YHO6pCHHﬁ.

Hcnoan3oBaHue NnUTATEIbLHBIX BE€IICCTB PACTCHUSIMH U3 NMOYBbLI
KO3(1)(1)I/IHI/ICHT HCIIOJIB30BaHUA JJIEMEHTA IIHTaHUA N3 I1MOYBbI
IIOKAa3bIBACT AOJIIO €TI0 HOTp€6J'I€HI/IH II0 OTHOIICHHIO K O6Hl€My COACPIKAHHNIO
HO,Z[BH)I(HOﬁ (bOpMI)I 9TOro 3JIEMEHTAa B IAaXOTHOM cjioe Ha 1 ra u BBIPAKACTCA B

nporieHTax (WK AeCATUUIHOM IPOOBI0).

KUIT = 2° x 100 %, 20e

Bo — konuuecmeo snemenma numanus, 6blHECEHHOE C YpOdiCcaeM Hda
Hey0obpeHHoll nouse, kelea;

C — codeporcanue nooSUdNCHOU HOpMbl dneMenma NUMAHUsL 8 NAXOMHOM
cnoe, kelea.

Coneprkanue 3JeMeHTa UTaHus (B Kr/ra) B maxoTHOM ciioe (00bruno 0 — 20
CM) ONpEACISACTCS MyTeM YMHOXCHHS €ro KOJMYECTBA M0 KapTrorpamme (B Mr/kr
1ouBhkl) Ha Koa(duireHT nepecuera 3. Hanpumep, eciiu copepxanue MoJABHKHOTO
docdopa cocrapiser 50 Mr/kr mousbl, To B nmaxotHoMm cioe: 50 X 3 = 150 kr/ra
P0s.

KoaddurmenTsr ncmoap30Banmsi MOABUKHBIX (JOPM MUTATEIHHBIX BEIIECTB
U3 TIOYBBI MOTYT CYIIECTBEHHO W3MEHSITHCS HE TOJBKO B CHIIy OMOJOTHYECKUX
O0COOEHHOCTEH pa3HbIX KyJIbTYyp, HO W B pe3yjibTaTe M3MEHEHUS OKPYXaIOIIHX

22



(GakTOpOB, TAaKUX Kak: IUJIOJOPOJUE TOYBBI, KUCIOTHOCTH TIOYBBI, MOTOJIHBIE
yCIIOBUSI, YPOBEHb arpOTEXHUKU W Mp. DTO 3aTPyAHSET UX MPUMEHEHUE s
oTpeJIeJIeHUs] pACUETHBIX HOPM YA0OpEHUH.

o Uem BbIllIe cONEp)KaHUE BJIEMEHTa MUTAaHUS B JIOCTYMHOW ¢opme B
MOYBE, TEM HIDKE KOAPPUIIUEHT €T0 UCIIOJIb30BAHUS PACTCHUSAMHU.

o [Ipu BHeceHMH OpraHUYECKUX, MUHEPAIBHBIX yIOOPEHUN U WU3BECTH
YCUJIUBAETCSI MOOMIIM3AIMS MUTATENbHBIX BEUIECTB MOYBBI U KOAIDPUIIMEHTH UX
HCIOJIb30BAaHUS PACTCHUSAMHU YBEIUYUBAIOTCS

o IIpu opomeHun Ko3((PULIKMEHTH HCHOJIB30BAHUS MUTATEIBHBIX
BELIECTB U3 MOYBBI MOTYT yBeInuuBarbcs B 1,5 — 2 pasa.

o OOpaboTka TOYBBI, YPOBEHb arpoOTEXHUKH TaKXKE BIMUSAIOT Ha
BenMunHy KodpdumnumentoB. K mpumepy, B UHCTBIX Mapax HWHTCHCHUBHOCTH
€XKEroIHOM MHHEepalM3allud Tymyca Bbilie B 3-5 pa3, 4eM B MOYBAX, 3aHATHIX
KylbTypamMu. B pesynapTaTe 3TOro B YHCTBIX Iapax pasHbIX IIOYB MOXKET
HakarmBathes 10 240 kr/ra MUHEpalIbHOTO a30Ta B KopHeoOuTaeMom cioe 0-60
CM, YTO IMOBBIIIAET YPOXKANHOCTD U KOIPPUIUEHTH! UCTIOJIb30BAHUS TUTATEIBHBIX
BELIECTB U3 MOYBHI.

o Koad¢uumenTsl UCHOIb30BaHUSI MUTATEIbHBIX BELIECTB W3 IOYBbI
HOCST YCIIOBHBIX XapakTep, TaK KaK YCWJIMBAETCA COJACPKAHHE DIEMEHTOB
NUTAaHUS TOJBKO B TAXOTHOM CJO€ TMOYBBL. PacTeHuss ke HUCHOJIb3YIOT
nuUTaTeNbHbIE BEILIECTBA TaKke U3 0oiee riyOOKUX CIIOEB.

KoadduimenTsl uCnonb30BaHus JETKOTHAPOIU3YEMOTO a30Ta SPOBBIMHU
3€pHOBBIMU KYJIbTYpamMHu HpuHHMaOTCs paBHbIMU 20 %, O3MMBIMU 3€pHOBBIMH,
KYKYpy30i, MHOTOJETHUMH TpaBamMu — 25 %, NpoNamHbIMU U OBOIIHBIMU
kynbrypamu — 30 — 35 %;

JIyis KaXxa0oro OOLIENPHUHITOrO METOJa arpOXMMHUYECKOTr0 aHaJIh3a JaHHOTO
THUIIA TIOYB MO OMNPENIEICHUIO MOABMXHBIX (GopM pocdopa u Kanus TOHKHBI OBITH
cBoM KO3 (DUIIMEHTBI NCIOIB30BAHMS MUTATEIBHBIX BEIIECTB M3 MOYBHI (TadI. 9).
Kosddumuenter B Tabnume 9 ompeneneHbl Ha JEPHOBO-TIOA30JUCTBIX U CEPBIX

JIECHBIX MOYBAaX IPU CpeJAHEM cojepkaHuu noaBKHBIX P20s n KoO B mouse; Ha
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HEKapOOHATHBIX YEpHO3EMaxX MpHU cpeaHeMm cojaepxkaHuu P2Os U MOBBIILIEHHOM
conepxanuu K;O; Ha KkapOOHATHBIX YEpHO3E€Max, KallITAHOBBIX I[IOYBaX U
cepo3emax mnpu cpennem cojgepxanuu P2Os u BeicokoMm conepxkanun KO. Ecniu
00€ecreueHHOCTh MOYBbI (HOcHOpPOM WM KajJUeM HUMXKE WM BBIINIE YKa3aHHBIX Ha
OIMH-JIBa KJIacCa, TO BBOAMTCS IMOMpaBKa K Kod(PQHUIMEeHTaM COOTBETCTBEHHO

+ 20-40 % wmm + 20 % Ha KaXABINA MTOCIEIYIONTUH KJIACC TTOYBHI.
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Tabmuma 9

Cpennne ko3¢ puuneHThl UCNO0JIb30BAHNUS CEJILCKOX03MCTBeHHBIMHU KyJbTypamu P20s u K20 u3 pasubix nous, %

KyabTypsl

3epHOBBIE, OJTHOJICTHUE U

MHOT'OJICTHHC TPaBbI

Kykypy3a Ha cunoc
Jlen-nonrynen
Kaprodens

Kykypy3a Ha 3epHO
Caxapnas cBekia

IloxconneuHuk

XJIOIMYaTHUK

epHoBoO- Cepnble
MOA30JIMCThIe JieCHbIEe

Metoa Kupcanosa

3) 8
5 8
3 -
7 10
- 10
- 10

IHouBBI

YepHo3zeMbl

HeKapOOHATHbBIE

Metox Uupukosa

P20s

25

10

10

10

10

10

15

YepHo3eMbl

Kamranosbie Cepo3embl

KapOOHATHbBIE

15

15

30

30

MeToa Mauurnaa

15

15

30

30

20

15

20



Okonuyanwue Tad. 9

Cpennne ko3¢ puumeHTbl UCNO0JIb30BAHNUS CEJILCKOX03MCTBEeHHBIMHU KyJbTypamu P20s u K20 u3 pasubix nous, %

ITouBbI
JepHoBo- Cepbie YepHo3eMbl YepHo3eMbl
KyabTypsl KamranoBbie Cepo3eMbl
MOJA30JINCThIE JIeCHble  HEeKapOOHATHble  KapOOHATHbIE
Metoa Kupcanosa MeTo Unpukosa MeToa MayuruHa
K20
3epHOBBIE, OJTHOJIETHUE U
10 12 12 5 5 5
MHOTOJIETHUE TPABBI

Kykypy3a Ha cunoc 20 25 20 7 7 -
Jlen-nonryxernt 5 - - - - -
Kaprodenn 20 25 25 - - -
Kykypy3a Ha 3epHO - 30 25 10 10 -
CaxapHas cBekia - 40 30 - - -
ITonconHeuHnk - - 40 20 15 -
XJIOMYaTHUK - - - - 10 10
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Hcnoab3oBanue NUTaTeIbLHBIX BEMIECTB PACTEHUAMH U3 OPraHUYeCcKHX U
MHHEPAJIbHBIX Y100peHuii
Ko3¢ppuuueHT HCHOIb30BaHMS NMUTATEIbHBIX BelIeCTB U3 yI00peHuit
MOKa3bIBACT JIOI0 WX TMOTPEOJICHUS PpacTEHUSIMH OT OOIIEro KOJUYecTBa
BHOCHUMOTO C YJI0OpEeHHEM 3JIeMEHTa MTUTaHUs Ha CO3laHue IPUPOCTA YPOKasl.
Omnpenensercs Kod(DPUITMEHT pPa3HOCTHBIM METOJOM — OTHOIICHHEM
Pa3HOCTM B BBIHOCE [JAHHOTO OJJIEMEHTa C YypOoXaeM B BapuUaHTax oOIbITa C
yI0OpEeHUEM 1 KOHTPOJIbHBIM (0€3 y100peHUi) K KOJTMYECTBY BHOCUMOTO B MOUYBY

C y10OpeHHEM MUTATEIBLHOTO BELIECTBA!

By—By

KWy = - 100 %, eoe

By — svinoc numamenvrozco sewyecmea c yposicaem na yooopenHom yuacmke,

kelea,

Bo — 6wiHoCc numamenvHo2o 6ewjecmea ¢ ypoocaem HA KOHMPOTIbHOM
(neyoobpennom) yuacmre, ke\ea;

C — Konuuecmeo s1eMeHma NUManusl, BHeCeHHoe ¢ Y0obpeHuem, ke\ea.

[IpaBunpHee ompeaenarb KodQ(UIMEHT UCMOJIb30BAaHUS PACTEHUSIMHU
KaKoro-m0o »JeMEHTa IHUTAaHHWS W3 COOTBETCTBYIOIIETO ynoOpeHus Ha (QoHe
JIPYTUX TMUTATEIBHBIX BEIIECTB, BHECEHHBIX C yIOOPECHUSIMH, YeM B CPaBHCHHUH C
BapMAaHTOM OIbITa 0€3 BHECCHHs ya00peHuit (abCOMOTHBIN KOHTPOJB). Bomee
TOYHOE €ro ONpeieNIeHuEe JOCTUTAETCS TOJILKO U30TOMTHBIM METOJIOM.

Pa3HoCTHBIN MeTOJ pacdeTra MMEET OUYCHb CEPhE3HBIM HEIOCTATOK. 3/1ECh
YCJIOBHO MPUHUMAETCS, YTO NMPU BHECEHUH YIO0OPEHUN KOJIUYECTBO HCTIOIB3YEMbIX
pacTEeHUSIMU MMUTATEIHHBIX BEIIECTB MMOYBHI HE M3MEHseTcsl. Ha camom ke nierne 31o
HE TaK.

KoadhdurmenTsl MCMOIB30BaHMS TUTATEIBHBIX BEIISCTB PACTCHUSIMH U3
ynoOpeHuii, Kak mpaBuio, 0oiee CTabMIbHbI, YeM KOd()PHUITUEHTHI NCTIOIb30BaHUS

M3 IIOYBHI. O)IHaKO U OHM MOT'YT 3HAYUTECJIbHO U3MCHATHCS B 3aBUCUMOCTH OT.

° CBOMCTB IOYBHI,
° IOTOJIHBIX YCJIOBU;
° OMOJIOTUYECKUX OCOOEHHOCTEHN KYIbTYD;
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o (dopM nprUMeHsAeMbIX yI100peHHiT;

o criocoba BHECEHUS yI00peHUi U JIp.

Koadduiment wucmnonb3oBaHus NMHUTATEIBHOTO BEUIECTBA W3 YAOOpEHUN

YMCHBIIACTCA IIPH.

¢ BO3pPAaCTaHUH KOJUYECTBA BHOCUMOTI'O yIOOpEHHS,

0 C YBEJIMYEHUEM CO/IEp>KaHUA B MOYBE JAHHOTO 3JIEMEHTA MUTaHKUA,

¢ C HOBBIILIEHUEM KUCIOTHOCTH IOYBHI,

¢ npu pa3dpocHOM crioco0e BHECEHUs YAOOpPEHUM IO CPaBHEHUIO C
JIOKaJIbHBIM.

Tabmuma 10

Cpennne ko3¢ puuneHTH UCNO0JIb30BAHUSA MUTATEIbHBIX BeIECTB U3

YA0OpEeHUH 110 roJaM U B 1[eJIOM 32 POTALUIO CeBO00OOPOTAa IPH HOPMAJIbHBIX

I'on

AeCTBUSA

1-#i rog
2-11 rox
3-1 rox
B uenowm 3a
poTanuIo B

ceBO00OpOTE

1-iTon
2-n1 ToN
3-ii rog
B uenowm 3a

poTanuio B

ceBoo0opoTe

YCJIOBHUSIX BbIPpAIIMBAHUSA pacTennid, %0

N3 oprannyeckux ynoopennii M3 MmuHepaabHbIX Y100peHUH

N P2Os K20 N P20s
Hu3skue u cpenHre HOpMbl y100peHHi
20-25 25-30 50-60 60-70 15-20
20 10-15 10-15 - 10-15
10 5 - - 3)
50-55 40-50 60-75 60-70 30-40

[ToBbITIEHHBIEC U BEICOKHME HOPMBI yI0OpEeHU

15-20 15-25 40-50 45-55 10-15
15 10 10 - 5-10
10 5 = - 5

40-45 30-40 50-60 45-55 20-30
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B Tabmune 10 mpeacrtaBnenbl cpeaHue K03 UIIMEHTH HCIOIb30BaAHUS
MUTATeNbHBIX BEIIECTB U3 YAOOpPEHHH MO TOoAaM M B IEJIOM 3a POTAaLUIO
CEeBOOOOPOTA TPH HOPMATTLHBIX YCIOBUSX BRIPAIIMBAHUS PACTECHHI.

Hcnonp3oBanue a3zora B 1-if Toj moCneAecTBHs COCTABISET B CpeiHEM 2-3
%, a Ha 2-1i rog nocieaercTusa — 1-1,5% ot BHecenHoro. TeM He MeHee 3a CUET
YCBOGHUS B TIOCTIEICHCTBUN 3a POTAIMIO CEBOOOOpOTa CyMMapHBIi ko3 duiment
JOTIOJIHUTEIHHOTO MCIIOJIb30BAHUSA a30Ta YOOPEHH pacTeHUsIMU cocTaBisieT 8-10
% 1o cpaBHEHHUIO ¢ MepBbIM TojoM. [loaToMy mpu pacuerax HOpM ya0OpeHHI oA
CEJIbCKOXO3SUCTBEHHBIE KYJIBTYPhl MPUHUMAIOT KOIPPUIIMEHT HCIOJIb30BAHUS
a30Ta W3 MUHEpAIbHBIX ymoOpeHuit B mepBbid ron 60-70 %, He yuuThIBas

MOCJIEICUCTBHSL.

Pacyer k03 PpUIIMEHTOB UCIMOJIb30BAHUS MUTATEIbHBIX BEIIECTB U3

MO4BbI U y100peHunii

[Tpumep pacuera Ne 1:

KyabTypa O3umas poxb
JlepHOBO-IOI307IMCTAS
CpeIHECYTITMHUCTAS
pHxkcr - 5,8

IMouBa Copepxanne Ny — 40 MI/KT MOYBHI;
P,Os5— 80 mr/kr nmoussl; KoO — 80
MI/KT IIOYBBI

YpoxkaitHocTb 0e3 yao0penuni 10,7 u/ra

Boinoc Ha 10 11 ocHOBHOI
NPOAYKIMH C Y4€TOM NMO00YHOI Ha 29 kr N, 11 xr P,0Os, 26 xr K20
BapuaHTe 0e3 BHeCeHUs yA00peHuil
Ypo:xxkaiiHOCTBh Ha y100peHHOM
29 u/ra
BapuaHTe

Brinoc Ha 10 i ocHOBHOI 30 kr N, 12 kr P,0s, 28 kr K>0O
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NPOAYKIIMH C Y4eTOM IMOO0YHOM Ha

BapHaHTE ¢ IPUMEHCHUEM

yaoOpeHui
Hopma MuHepaibHBIX y100peHHUid, SONIOPIOK
KT J1.B.
Pemenne:
1.  BBIHOC »JJEMEHTOB MHUHEPAIBHOTO TIHMTAaHUS Ha HEYJ0OpEHHOM
BapHaHTE PaBEH:
N: 10 i Betaocut 29 kr N,
10,7 u—x,x = 107X 290 _ 39 kr.
P,Os: 10 11 BetHOCHT 11 KT P5Os,
10,7 u—x, x= TR =19 8,
K>0: 10 11 BetaoCuT 26 k1 K70,
10,7 1—x,x = 10,7026k _ 27,8 xr.
2.  BBIHOC 3JI6eMEHTOB MUHEPAILHOTO MTUTAHMS Ha yIOOPEHHOM BapHaHTE
paBeH:
N: 10 1 Beraocut 30 kr N,
2911—X,Xx = 29ux30kr _ g7 KT.
P,Os: 10 11 BeiHOCUT 12 KT P55,
29— x,x = N =348 kr,
K>0: 10 1 Betaocur 28 kr K>0,
291m—X,X = 29nx 28 xr 81,2 kr.
3. ConeprkaHue dJIEMEHTOB ITUTAHUS B ITOYBE:
N: 40 mr/kr X 3 = 120 kr/ra;
P,0Os: 80 mr/kr X 3 = 240 kr/ra;
K>0: 80 mr/kr X 3 = 240 xr/ra.
4.,  KoadhuimeHTsl UCTIOIB30BaHUS JIEMEHTOB MHHEPAIBHOTO TTHTAHUS

13 IMOYBLI.
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KUIy = 31kr/ra x 100 % _ 25,8 %;

11,8 kr/ra X 100 %
KHITpoos = "/ " =49 %;

KMo = 27,8 xr/rax 100 % _ 11.6 %:

5. KO3(1)(1)I/IHI/I€HTBI HCIIOJIB30BAHUS 3JICMCHTOB MHHCPAJIbHOTO ITUTAHUA

U3 yAoOpeHui:

_ (87 kr/ra—31 kr/ra) X 100 %

K1Yy = = 62,2 %;
KUY ppos = = (34,8 kr/ra —11,8 kr/ra) x 100 % — 25.6 %:
KUY 00 = = (81,2 kr/ra—27,8 kr/ra) X 100 % — 59’3 %;
[Tpumep pacuera Ne 2:
KyasTypa Kaprodens
ITouBa JlepHOBO-IO130/IMCTAS
JIETKOCYTJIMHUCTAS
pHkcr - 5,4

Conmepxanrie N, — 50 MI/Kr mOYBBI;
P,Os — 90 mr/kr moussr; K;O — 130

MT/KT TIOYBBI

YpoxaiiHocTb 0e3 yao0peHui 75 1/ra

Bommoc Ha 10 1w  ocmoBHoii 5,8 xr N, 1,7 kr P20s, 8,5 xr K20
NPOAYKIMH € y4eTOM NMOOOYHOH Ha

BapuaHTe 0e3 BHeCeHUs ya100peHuii

Ypoxkaiinoctb  Ha  yaoopennom 230 1i/ra

BapHaHTe

Boimoc wmHa 10 1u  ocmoBHoM 6 kxr N, 1,8 kr P2Os, 9 kr K20
NPOAYKIMH € Y4€TOM NMOOOYHOH Ha

BapHaHTE C NPUMECHCHUEM

31



ya00peHui
Hopma wMunHepaabhbix yaoopenuii, 95N50P80K
KT J1.B.
Jlo3a opranu4eckux yao0peHui HaBo3 40 1/ra
Conep:xanue dementoB nmutanusa B 0,4 % N, 0,2 % P,0s, 0,5 % K20
OpPraHuYecKuX y100peHusix
Pemenne:
1.  BBIHOC »JJEMEHTOB MHUHEPAIBHOTO TIHMTAaHUS Ha HEYJ0OpEHHOM
BapHaHTE PaBEH:

N: 10 11 Beiaocur 5,8 kr N,

751 % 5,8
S51m—Xx,Xx= X KF=43,5Kr.

P,0s: 10 11 BeiHOCHT 1,7 KT P2Os,

7514 x 1,7
S51m—Xx,Xx= Hx =128 kr.

K>0: 10 i Bemocur 8,5 kr K0,

751 X 8,5
S1m—x,x= X ' = 63,8 k.

2. BbIHOC B71€MEHTOB MUHEPATHHOTO MUTAaHUSI HAa YIOOPEHHOM BapUaHTE
paBeH:

N: 10 11 BerOCHT 6 KT N,

230 11— x, x = 2S0MXOKT _ 138 r

P,0s: 10 11 BeiHOCHT 1,8 KT P20,

230 11— x, x = 208 _ a9 Agr

K>0: 10 i BetHOCHT 9 KT K70,

23011—)(,x=230uxgKF = 207 xr.

3.  CopaepxaHue SIEMEHTOB IIMTAHUS B IIOYBE:
N: 50 mr/kr X 3 = 150 kr/ra;

P,0s: 90 mr/kr X 3 = 270 kr/ra;

K,0: 130 mr/kr X 3 = 390 kr/ra.
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4. KOG)(b(I)I/II_II/IGHTBI HCIIOJB30BaHUs 3JICMCHTOB MHWHCPAJIIBHOI'O IMHTAHWA

U3 IIOYBBI.

KI/IHN — 43,5kr/ra x 100 % — 29 %;

12,8 kr/ra X 100 %
KHTTpoos = / © =47 %:

KMo = 638xr/rax 100 % _ 16,4 %.

5. Conepxutcs B 40 T HaBo3a!

N: 40 T X 4 xr/T = 160 kr.

P>Os: 40 T X 2 kxr/T = 80 kr.

K20: 40 T X 5 kr/t = 200 xr.

6.  KoadduiueHTsl HCIONB30BaHMS 3JIEMEHTOB MHHEPAIBHOTO IMHTAHUS

U3 MUHEPAJIbHBIX U OPTaHUYECKUX YIOOpEHUM:

(138 kr/ra —43,5 kr/ra) X 100 %
95 kr/ra+160 kr/ra

(41,4 xkr/ra—12,8 kr/ra) X 100 %

P205 50 kr/ra +80 kr/ra

(207 kr/ra —63,8 kr/ra) x 100 %
80 kr/ra +200 kr/ra

K20
JJomaniHue 3a1aHuA:
PaccuntaTth K03(PUITUEHTHI UCIIOIB30BAHUS YJIEMEHTOB IMUTAHUS W3 MOYBBI

U yIOOpEHUI CEeTbCKOX039iCTBEHHBIMH KYJBTYPAMH.

1. KyabTypa Ogec
ITouBa JlepHOBO-IOA30IMCTAS
CPEAHECYTIIMHUCTAs
pHxkcr - 5,9

Conepxanrie N — 60 Mr/kr moussr;
P,Os — 130 mr/kr moussl; KoO — 100
MI/KT TIOYBBI

VYpoxkaitHOCTh 6€3 y100peHumit 11,1 w/ra

Brinoc Ha 10 11 ocHoBHOM npoaykiuu 28 kxr N, 12 kr P,Os, 27 xr K,0
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C ydyeroM moOOYHON Ha BapuaHTe 0e3
BHECEHUsI yA0OpeHU I

YpoxaiiHOCTh Ha y100pEHHOM
BapUaHTe

BriHoc Ha 10 11 OCHOBHO#M MPOAYKIIUU
C yuyeToM NOOOYHOW Ha BapuUaHTE C
pUMEHEHUEM yI0OpeHUI

Hopma muHepanabHBIX yI0OpeHUM, KI

.B.

2. KyabTtypa

IlouBa

VYpoxkaiitHOCTb 6€3 y100peHHit

Breraoc Ha 10 11 OCHOBHOUM TIPOTYKIIUA
c yueToM MoOOYHOW Ha BapuaHTe 0e3
BHECEHMS yI0OpeHui

VYpoxaitHOCTh Ha yI0OpEHHOM
BapUaHTE

Briroc Ha 10 11 OCHOBHOUM MPOAYKIIUH
C yyeToM NOOOYHOW Ha BapHaHTE C
MPUMEHEHUEM yI00pEeHUI

Hopma muHepanbHBIX yIOOpEeHMH, KT

1.B.
3. Kyabtypa

27,5 u/ra

30 kr N, 13 xr P,0s, 29 kr K>0

90N8OP8OK

O3umas poxb

JlepHOBO-IOA30JIMCTAS
CpeIHECYTIMHUCTAS

pHxkcr - 5,9

Conepxanrie N, — 50 Mr/kr moyssl;
P,Os — 90 wmr/kr mouser; KoO — 80

MT/KT TIOYBBI

11,8 u/ra
29 xr N, 11 xr P205, 27 Kr Kzo

35 u/ra

30 kr N, 12 xr P,0Os, 28 xr K,O

7ON70P70K

O3umMas nuIeHuna
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IlouBa

VYpoxkaiiHOCTh 6€3 y100peHuii
Briaoc Ha 10 11 OCHOBHO#M MPOIYKIIHH
C yuyeToM NoOOYHOW Ha BapuaHTe 0e3
BHECEHHUS y100peHui
YpoxaiiHOCTh Ha y10OpeHHOM
BapHUaHTE
BriHoc Ha 10 11 OCHOBHOH MPOAYKIIUH
C yyeToM NOOOYHOW HAa BapHAHTE C
MIPUMEHEHUEM yI00pEeHHI
Hopma muHepanbHbIX yIOOpEeHM, KI
1.B.

4. KyabTypa

IlouBa

VYpoxkaitHOCTh 6€3 y100peHuit
Brinoc Ha 10 11 OCHOBHOUM MPOAYKIIUU
c yueTroM nmoOO4HON Ha BapuaHTe Oe3

BHECEHUS y100peHui

JlepHOBO-TTOI30UCTAS
CpeIHECYTIMHUCTAS

pHxcr - 5,8

Conepxanrie N, — 50 Mr/kr modyssr;
P,Os — 80 mr/kr moussr; KoO — 100

MT/KT TIOYBBI

13 u/ra
32 kr N, 11 xr P,Os, 24 xr K,O

30 u/ra

35kr N, 12 xr P,0s, 26 kr K>0

100N100P90K

KopMmoBas cBeki1a
JlepHOBO-TIOA30IMCTAS
CpeIHECYTIMHUCTAS

pHxkcr — 6,0

Conepxanrie N, — 60 Mr/kr moyssl;
P,Os — 130 mr/xr moussl; KoO — 170

MT/KT TTOYBBI

129 n/ra
4,7 xr N, 1,3 kr P,Os, 6,5 kr K,O
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YpokaHOCTh Ha y100pEeHHOM
BAapUAHTE
Briaoc Ha 10 11 OCHOBHO#M MPOMYKIIHH
C yyeToM NOOOYHOW HAa BapHAHTE C
MIPUMEHEHUEM yI00pEHHI
Hopma muHepanabHBIX yI0OpeHUM, KI
1.B.

5. Kyabrypa

IlouBa

VYpoxaiiHOCTB 0€3 y100peHHit

Breraoc Ha 10 11 OCHOBHOUM TIPOTYKIIUA
c yuyeToM MoOOYHOW Ha BapuaHTe 0e3
BHECEHMS y10OpeHui

VYpoxallHOCTb Ha yI0OpEeHHOM
BapUaHTE

Briroc Ha 10 11 OCHOBHOM MPOAYKIIUH
Cc ydeToM TO0OOYHOW Ha BapHaHTE C
MIPUMEHEHUEM yI00peHUI

Hopma muHepanbHbIX yIOOpEHM, KI

II.B.

353 u/ra

49 kr N, 1,4 xr P,Os, 6,7 xr K0

170N125P190K

JleH-10/ITyHe1
JlepHOBO-IOA30JIMCTAS
JETKOCYTIIMHHUCTAS

pHkcr — 5,5

Conmepxanrie N, — 50 MI/Kr mOYBBI;
P,Os — 100 mr/xr moussr, K;O — 120

MT/KT TIOYBBI

2 u/ra
78 xr N, 38 kr P205, 67 Kr Kzo

7 u/ra

80 xr N, 40 kr P205, 70 kr Kzo

80N110P80K

KoHTpoJ/IbHBIE BONIPOCHI:

1. Yto BIMSET HA UCHOJIb30BAHUE TUTATEIILHBIX BC€IICCTB PAaCTCHUAMU U3

OYBBI?
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2. KakoBsl cpennue kodh@UIMEHTHl UCIOIB30BaHUs MOJIBMXHBIX (opM
azota, pocdopa u kAU CENBCKOXO3SIMCTBEHHBIMU KYJIbTYpaMH Ha pa3HBIX THIAX
nouB?

3. KakoBbl cpemaue KOIPOUIMEHTH HMCTOIB30BAaHUS TTUTATEIBHBIX
BEIIIECTB PACTECHUSMU U3 OPTAHMYECKUX U MUHEPATLHBIX yIOOPEHHI B JEHCTBUH,
MIOCTIEICCTBUU U 32 POTAINIO CEBOOOOpOTa?

4. Kak ompemenuts KOd(D(PUIMEHTH HCIOJB30BAHUS PACTCHUSIMHU
AJIEMEHTOB MUTAHUS U3 TIOYBBI U yIOOPECHUIA?

5. Kaxk ycBamBarOT pacTeHHs MUTATEIIbHBIC BEIIECTBA U3 OPTAHNYECKUX U
MUHEpaIbHBIX yI0OpEHUIA?

6. Kak wu3mensitorcss Kod(PUIMEHTH  UCIOIL30BAHUS  DJIEMEHTOB
MMATaHUS PACTCHUSIMH W3 TIOYBBI W YAOOPEHWH B 3aBHCHMOCTH OT Pa3IUYHBIX

YCIIOBHIA?

IIpakTuyeckoe 3ansitue Ne 5. BinsiHMe NOKHUBHBIX M KOPHEBBIX
O0CTAaTKOB CeJIbCKOX035IliCTBEHHBIX KYJIbTYP HA NMMIIEBOM PEKUM MOYBbI

Heab: ONPENECTUTD BIIASIHUE MOXHUBHO-KOPHEBBIX OCTaTKOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP HA MUILIEBON PEXKUM IOYB.

3anayu:

1. N3yunTe  BIMSHHE  TOXHUBHBIX W KOPHEBBIX  OCTAaTKOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP HA MUIIEBOU PEXKUM IOYBBI.

2. OcBouth  pacuer aOcomrOTHOTO  OaylaHca  a30Ta,  KOTOPBIU
CKJIaJIbIBa€TCSl TMOJT OOOOBBIMU KYJbTYpaMH, OJHOJETHUMH, MHOTOJICTHUMU

0000BBIMH ¥ 0000BO-37TAKOBBIMU TPABaAMHU.

Biusinue MOKHUBHBIX M KOPHEBLIX 0CTATKOB CeJIbCKOX03SIiICTBEHHBIX

KYJbTYP HA NUIIEBOH PEKUM MOYBbI
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J10BOJIBHO OOJIbIIAS YACTh IEMEHTOB IMUTAHUS OT OMOJIOTUYECKOTO BBIHOCA
COJICPXKHUTCS B OCTATOYHOM YacCTH Ypoxkas (B IOKHUBHO-KOPHEBBIX OCTATKaXx).
Haubonee cuipHOE moOcieneldcTBUE HA NUTAaHHE MOCIEAYIOIUX KYJIbTYp
OKa3bIBAlOT KOPHEBHIC W TIOKHHUBHBIE OCTaTKH OOOOBBIX KynbTyp (Tadm. 11).
[ToaToMy MX HpeXxAe BCEro M CIEAYET YYUTBIBATH MPHU COCTABIECHUU CUCTEMBI
PUMEHEHUs y100peHuil B ceBOOOOpOTE.

B MOXHMBHO-KOPHEBBIX OCTaTKax OOOOBBIX IO CPAaBHEHHUIO C JIPYTHUMH
KyJIbTypaMH HanOoJiee y3KOe COOTHOIICHHE MEXIY yIIepoaAOM U a30TOM, OJIU3KOe
K XOopouiemMy HaBo3y. B cBsi3u ¢ 3TuM:

-  MHUHepaju3alus [OKHUBHO-KOPHEBBIX OCTaTKOB OOOOBBIX TpaB U
3epHOBBIX 000OBBIX KYJIbTYp IPOTEKAET HUHTEHCUBHO;

- K03((ULUUEHThl UCHOJB30BaHUSl MHUTATEIbHBIX BEILECTB PACTEHUSMU W3
MO>KHUBHO-KOPHEBBIX OCTATKOB IMPEIIECTBYIONIEH 0000BOM KyJIbTYphl IPUMEPHO
TaKHe ke, KaK U3 OPraHMYECKUX YIOOpEHUI.

[Ipexxne Bcero creayeT yYMTBIBaTb HMX MOCJIEACUCTBHE MO  a30Ty.
Hcnonb3oBaHue a3oTa W3 MOXHUBHO-KOPHEBBIX OCTATKOB OOOOBBIX NEPBOW,
BTOPOU U TPEThEHN KyIbTYPOU MOXKHO MPUHSTH COOTBeTCTBEHHO 20-25; 15-20 u 5—
10 %.

MmuoronetHue 6060Bbie 1 6000BO-371aKOBBIE TPABBI OCTABISIOT HA 1 T ceHa B
BUJIE KOPHEBBIX M TOKHUBHBIX ocTaTkoB 10—15 kT a3oTa. B moskHUBHO-KOPHEBBIX
OCTaTKaX 3epHOBBIX 000OBBIX KYJIbTYp (OJHOJIETHHX TPAB) COJIEPIKUTCS MPUMEPHO
!/, wacTh a30Ta OT XO3AMCTBEHHOrO €ro BHIHOCA C YPOKAEM, & MHOTOJETHHUX
0000BBIX TpaB 1-ro roga monb30BaHUs - TPUMEPHO CTOJBKO K€ WM Jaxe B 1,5

paza 6oJblIIe.
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Taomuma 11

HpHMepﬂoe KOJINYECTBO MOKHUBHO-KOPHEBLIX O0CTATKOB Pa3HbIX

KYJbTYP U COACPKAHUE B HUX ITUTATEC/ILHBIX BE€IIECCTB

KyabTypa

Knesep 1-ro
roja
TIOJTb30BAHUS
(ceno)
Knesep 2-ro
rojia
TIOJT30BAHUS
(ceno)
['opox Ha

3epHO

O3umasg

MNIIIcHuIa

SlumeHb

Kykypy3a nHa

CHJIOC
Kaprodenn

Kounormmisg

Ypoxkaii
OCHOBHOM
NPOAYKIMH,

T\ra

5,8

3,6

5,7

2,5

2,2

4,0

2,0

KoauuecTBO
CyXHX
NOKHUBHO-
KOPHEBBbIX
OCTATKOB B
NaxX0THOM
cJj10e MOYBbI,

T/ra

3,6

7,4

50

9,1

2,5

3,2

2,5

4,6

1,3

2,0

39

Conepxkanue

NMUTAaTECJIBbHBIX

BeIleCTB B

KOPHEBBIX U

MNOKHUBHDBIX

ocTaTKax, Kr/ra

N

78

158

106

194

40

27

28

22

29

11

12

P20s

22

44

30

55

K20

37

64

47

78

24

14

18

14

72

32

13

OTHOmICHUE

C:N

12

12

12

25

25

40

23
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Oxkonuanwue tadm. 11
IIpumepHOe KOJIUYECTBO NMOKHUBHO-KOPHEBBIX 0CTATKOB Pa3HbIX

KYJbTYP U COACPKAHUE B HUX ITUTATEC/ILHBIX BE€IIECCTB

KosmnuyecTBo Conep:xanue
CyXHX MATATEIbHBIX
Ypoxaii NMOKHUBHO- BellleCcTB B
OCHOBHOM KOPHEBBIX KOPHEBBIX H OTHoLIeHHE
KyabTypa
NPOAYKIIHH, OCTATKOB B MOKHUBHBIX C:N
T\ra MAX0THOM 0CTaTKax, Kr/ra
cJio€ MOYBHI,
N P05 K20
T/ra
Kanycra - 1,3 17 5 6 -
Tomartsr - 1,0 16 5 6 -
Orypiisl - 0,8 11 3 4 -
MopkoBb - 0,8 9 3 5 -
JIyk - 0,5 6 2 2 -

IIpumeps! perieHus 3a1a4

Zagaua Ne 1. Vpoorcaii cena mroconemuux mpas 3a 0éa 2ooa cocmasu 8
mlea. Oyenume 603MOJCHYI0 NpUOABKY Ypodicas cledylowjelt 3a HUMU POl
nwenuybl om 3a0enku IIKO mmuoconemnux mpas, a makxoce 003Y A30MHbIX
Y00OpeHuti, Komopasi CnoCoOOHA 0amb AHALOSUYHYIO NPUOABKY.

Pemenue:

Ecin ypokaii ceHa MHOrojieTHMX OOOOBO-3JIaKOBBIX TpaB 3a JBa roja
cocraBui 8 T/ra, To B mouBe Ha 1 ra ocranercs 120 kr a3zora:

C 1 T cena ocraercsa 15 xr N,

8T X 15 kr
c8T—X,X= , X =120 kr.
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[TepBast mocienmyromias KyabTypa (sSpoBas IIIEHHIa) HCHOjib3yer 25 %
azora, i 120 xr X 0,25 = 30 kr N, 9TO MO3BOJUT MOBBICUTH ypoOXkKal 3epHa
npumepHo Ha 1 1/ra (1 T 3epHA ¢ y4eTOM COOTBETCTBYIOIIETO KOJIMYSCTBA COTOMBI

BeIHOCHUT ~ 30 kr N). DTo KoamdecTBO a3ora 3kBUBaJieHTHO 50 Kr asora

. 30krx 100 %
MUHEpaJIbHBIX yIOOpCHHIA F60% ° = 50 xr, tne 60 - xo>dduument

UCIIOJIb30BAHUS a30Ta pacTeHUeM B 1-if ros1 3 MUHEpaNbHBIX YAOOPEHUH).

Bagpaua Ne 2. Vpoorcaii copoxa Ha 3epno cocmasun 30 y 3epHa.
Paccuumaiime 6uonocuueckuil 8bIHOC U abCONOMHBLI OANAHC A30MA.

Pemenue:

VYpoxaiiHocte TOpoxa - 30 m/ra, a BeiHOC ¢ 1 T 3epHa C yderom
COOTBETCTBYIOIIET0 KojmdecTBa cojiombl — 66 kr N, 15,3 kr P,Os u 20 kr K-O.
Brinoc snemenTos muranus ¢ 30 m/ra — 198 kr N, 45,9 kr P,Os u 60 xr K,O.

Beiroc azota ¢ 30 m/ra — 198 kr, a B MO)KHUBHO-KOPHEBBIX OCTaTKaX rOPoOX
Ha 3epHO ocrtaBiger 10 %2 N or xozsiicTBeHHOro BbIHOCAa, TO ecTh B IIKO
ocranercss 198 xr X Y2 = 99 kr N. buonormueckuii BBIHOC a30Ta TOPOXOM
coctaBuT: 198 kr + 99 xr = 297 «r.

BboGoBbie 3epHOBBIE KYyIbTypbl B ONArompuATHBIX A a30TPUKCALHIH
ycroBusax Ha 1/2 - 2/3 ynoBieTBOpSIIOT CBOM TOTPEOHOCTH B a30Te€ 3a CYET
YCBOCHHS €T0 U3 BO3/1yXa, Ha 1/3 — 3a cyeT MOYBBI U YI0OpEHHIA.

B namem ciyaae: 297 kr X 2/3 =198 kxr N — 3a cuer azordukcaruu; 297 Kr
X 1/3 =99 kr N pacteHust TOJDKHBI B3ATh U3 MIOYBBI M U3 yI0OPCHU.

Ho B TNOXHMBHO-KOPHEBBIX OCTaTKax Tropoxa ocTtaeTcs 99 kr azoTa, u
pactenusi BoiHOCAT M3 mouBbl 99 kr N. Ilomyuaem, 4To B pamkax Mojsl MOJ

YUCTHIMU 00OOBBIMH KYJIbTypaMH CKJIaJIbIBACTCS HYJIEBOW OaslaHC MO a30Ty.

Takum 00pa3om, ¢ MOKHUBHO-KOPHEBBIMU OCTaTKaMU 3€PHOBBIX 00OOBBIX
KyJIbTYyp B IIOYBY BO3BpAlla€TCd MPUMEPHO CTOJBKO K€ a30Ta, CKOJBKO €ro
UCIIOJIB3YETCSl 3TUMM  KYJIbTypaMH W3 TMOYBbI, TO €CTh CKJIQJbIBAETCS

Oe3negunuTHBIN OanaHc azota. OcTaBiIrecs B MOYBE OOTaThie a30TOM KOPHEBBIE U
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MOKHUBHBIE OCTATKH JIETKO MUHEPAIM3YIOTCS, YTO U OOECIEUMBAET YIy4lIEHUE
a30THOTO MUTAHUS CIEAYIOIIUX 32 HUMHU KYJIbTYp CEBOOOOPOTA.

B uncrom Busie 0000BbIE KyIbTYPHI, KaK MpaBuiio, noJeraiot. [loatomy nx
BBICEMBAIOT TIOJI TIOKPOB 3€PHOBBIX KYJIBTYp, OJHOJETHUX TpaB, JIbHA U Jp. Ecim
MOJICPKUBAIOIIAsT KyJIbTypa — OBeC, TO Tak kKak 10 11 JaHHOW KyJIbTyphl BEIHOCHUT
~ 30 kr a30Ta, TOIr/Ia CKJIaJbIBACTCS OTPHUIATEIBHBIN OanaHc 1Mo a30Ty (MPUMEPHO
30 kr nim 0oJbIIIe, B 3aBUCUMOCTH OT TOTO, KaKasi JI0JIs OBCa B TPABOCMECH).

PaccmoTpum MHOrONeTHHE 0000BO-371aKOBBIE TpPaBBI — CMECh KJIEBEpa H
tuMmodeeBku. Hopma BriceBa Ha 1 ra: kieBepa - 16 kr, TumodeeBku - 4-5 kr. Eciu
KJIEBEp IUJIAHUPYIOT BBIPAIIMBATh OJIMH TOJ, TO TUMOGEEBKY HE IOJCEBAIOT, TaK
KaK €€ YpokalWHOCTh B mepBbii rom Bcero 10-15 %, ocHOBHOHW yposkai
TUMO(EEBKU - Ha BTOPOM M mocienyromue rojga. Kak oTiMuuTh, Kakoro roja
MOJI30BaHUs TpaBbl? ECIM Ha ToJIe HAXOAWTCS OJWH KJeBep, a THUMO(]eeBKH
BCTPEYACTCS OYCHDb MaJIO — TPaBhI IEPBOTO TOJIa MOJIH30BAHUS; eclid Ha mojie — 50-
60 % xnesepa u 40-50 % TuMOdeeBKH — TpaBbl BTOPOTO T'OJa MOJIb30BAHUS; €CIIU
Ha TI0JIe MaJIo KJIeBepa, TO, KaK MPaBUJIO, 3TO TPaBBl TPETHETO TOJa MOJIH30BAHUS
WIM TIOCJICICTBUS CYypOBOM 3uMBI (BBINQJICHHE W3 TpaBOCMecH KieBepa). Ecnm
kieBepa 50 % u 6osee B cmecH, To ¢ 1 T ceHa ocTaeTcsl B MOKXHUBHO-KOPHEBBIX
octratkax 15 kr azora, eciu kiaeBepa meHnee 50 %, To — 12-13 xr, B Xyamiem ciaydae

~ 10 xr.

Zagaua Ne 3. Vpoorcaii muoconemnux mpas 3a 0éa 2oda cocmasun 100 y
cena. Paccuumaiime o6uonocuueckuii 8bIHOC U abOCOIOMHbBLU OANAHC A30MA.

Pemenue:

VYpoxait MHorojieTHuX TpaB 3a JBa roga — 100 u. MHorosieTHHE TpaBbI
coaepxar ~ 2 % azora. XozsicreenHbiii BeiHOC N paBen 10000 kr x 0,02 = 200
kr. Ocratounsii BeiHOC N: 10 T (100 1) X 15 xr/t = 150 xr. Buonoruyeckuii
BeiHOC azota: 200 kr + 150 kr = 350 kr. A MbI 3HaeM, 4to 2/3 a30Ta MHOTOJIETHHUE
TpaBbl MOJYYAOT U3 aTMochepsl B pe3yibTare a3ordukcaruu, 1/3 — U3 MOYBBI U

ynoopenuit. Ilomyuaem, uro B IIKO TpaBsl octaBmstor 150 xr aszora, a
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UCToJib3ytoT U3 ouBbl 350 kr X 1/3 = 117 kr N. bananc a3ota 1o MHOTOJICTHUMU
TpaBamH 3a ABa roga Oynet paBeH: 150 kr — 117 xr = +33 kr. Takum oOpazom, mmoa
MHOTOJICTHUMHU TpaBaMHU CKJIAJbIBACTCSA TOJOXKHUTEIbHBIM OalaHC MO0 a30Ty

nopsaka 30-35 kr (MmakcumyMm 40 Kr).

Bagaua Ne 4. Vpoorcatinocmv mnoconemuux mpas (cmecy Kieeepa u
mumocgheesku) nepeozo 2oda noavsosanus cocmaensna S0 y cena, 6mopozo 200a
nonvzoeanus — 50 y. Kax wucnonvsyemca azom uz IIKO nocrneoyrowumu
Kyiemypamu no 200am? OyeHums 603MOJNCHble NPUOABKU YPOAUCAS 3EPHOBbIX
KyIbmyp 3a cuem azoma NO#CHUBHO-KOPHEBbIX OCMAMKO8 MHO20JIeMHUX mpas.

Pemenue:

YpoxkaitHOCTh, MHOTOJICTHHX TpaB (CMeCh KiIeBepa U THMO(EEBKH) TIEPBOTO
rojia moJyib30BaHus coctapisiia 50 11 ceHa, BToporo roja noib3oBanus — 50 1. 3a
nBa rojia 610 moaydeHo 100 1 wim 10 T cena. B moXKHUBHO-KOPHEBBIX OCTaTKaX
ocraercs aszora: 10 Tt X 15 xr/tr = 150 kr, uro coorBerctByer 35-40 T
MOJICTUJIOYHOTO HaBo3a (cozaeprkanue azoTa B HaBo3e 0,4 % wim 4 xr/T, TO €CTh
150 kr/4xr/t=37,5 1).

Kak ucnonbzyercs azot u3 [IKO nocnegyrommumu KyabTypaMu 1Mo rojiam?

PaccmoTpum Ha mpumepe ceBooOopoTa:

1 Buka ¢ oBCcoM € M0JIcCeBOM MHOTOJIETHUX TPaB;

2 MHoroseTHue TpaBbl 1 roia noJib30BaHusl;

3 MHoroJieTHHE TPaBbI 2 r0/1a MOJIb30BAHMS;

4, O3umas poxp,;

5 SlumeHsb,;

6 Osgec.

3a gBa roJa TONIB30BAaHUS C  TIOKHUBHO-KOPHEBBIMHU  OCTaTKaMH
MHOTOJICTHUX TpaB octaercs 150 kr a3oTa (CM. pacyeT BhIIIIE).

[lepBas KynabTypa, KOTOpas MPUXOIUT Ha TMOJIE TMOCE TPaB — 03UMasi POXKb.
Koadduiment ncnonszoBanus azora B nepsbid roa u3 I[IKO - 25 %, to ectb

o3uMasi poxkb Oynet ucnoyibzoBatb. 150 kr X 0,25 = 37,5 kr. O3umast poxb c 1 T
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3epHA C yYETOM COOTBETCTBYIOIIETO KOJIMYECTBA COJOMBI BhIHOCHT 30 KI a3oTa.
37,5 kr N u3 [IKO MHOTOJIETHHX TpaB MaroT 3epHa o3umont pxku: 37,5 kr/30 kr/t =
1,25 T unu 12,5 11 3epHa.

Bropas kyneTypa mociie MHOTOJETHHX TpaB — suMeHb. KoaddumumeHt
MCIIONIh30BaHus a30Ta Bo BTopoi rox m3 [IKO — 15 %, Tto ecth sumeHb Oymer
ucnonb3oBatk: 150 kr X 0,15 = 22,5 kr. Slumens BBIHOCUT ¢ 1 T 3epHa ¢ ydeToM
COOTBETCTBYIOIIETO KOJWYECTBAa coJioMbl 27 kr azorta. 22,5 kr N wm3 IIKO
MHOTOJICTHUX TpaB JAoT 3epHa sumenst: 22,5 kr/27 xr/T = 0,83 1 wim 8,3 11 3epHa.

Tperbst KynbTypa, IPUXOAIIas Ha TOJIE TOCIe MHOTOJICTHUX TPaB — OBEC.
Koaddumuent ncnonszoBanms azora B Tpetuit rox u3 [IKO - 10 %, To ectb oBec
Ooyner ucnons3oBath. 150 kr X 0,1 = 15 kr. OBec ¢ 1 T 3epHa ¢ yueTom
COOTBETCTBYIOIIETO KoymuecTBa coiombl BRIHOCUT 30 kr azorta. 15 kr N u3 [IKO
MHOTOJICTHUX TpaB JaroT 3epHa oBca: 15 kr/30 kr/t = 0,5 T uim 5 11 3epHa.

Htoro: 12,51+ 8,31+ 5 1 = 25,8 1 ~ 26 11 3epHa — mpubaBKH 3a CYET a30Ta
MMO’)KHUBHO-KOPHEBBIX OCTaTKOB MHOT'OJICTHUX TPaB.

Hcnonb3yercs 3a Tpu roaa azora u3z [IKO MHOroneTHUX TpaB:

25% + 15 % + 10 % = 50 % wmm

37,5 xr + 22,5 kr + 15 kr = 75 k.

Tak kak 37aKOBBIE BBIHOCAT C 1 T 3epHa C Y4ETOM COOTBETCTBYIOIIETO
koruectBa cosiombl ~ 30 kr azora, To 75 kr / 30 kr = 2,5 T, TO ecTh nmpuOaBKa
ypOo’Kast OT a30Ta TMOKHUBHO-KOPHEBBIX OCTATKOB MHOTOJICTHUX TPaB MPUMEPHO 25
IT 3JTaKOB.

TakuMm 00pa3oM, eciii ypokaid MHOTOJIeTHHX TpaB 1o 50 1m/ra, To mpubaBka
yposkaem cuntaetcs 50 1/ra / 2 = 25 n/ra; eciau ypoxait MHOrosneTHUX Tpas 1o 40
1/ra, To npudaBka ypoxkaeM — 40 1/ra / 2 = 20 1/ra; ecnu ypoxkaik MHOTOJICTHHX

tpaB 1o 60 11/ra — 60 u/ra / 2 = 30 1/ra.

KoHTpoJibHBIE BONIPOCHI:
1. Kak BIIASIIOT MOYKHUBHBIEC " KOpPHEBBIE OCTaTKH

CEJIbCKOXO35MCTBEHHBIX KYJIbTYp Ha MUIIEBON PEKUM MOYBBI?
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2. Kak  yuuTBIBaIOTCS  TOXKHUBHBIE W KOPHEBBIE  OCTaTKHU
CEIbCKOXO3SUCTBEHHBIX KYJIBTYp TIPH COCTaBJICHHUU CHCTEMBI TPUMEHEHUS
ynoOpeHuii?

3. KakoBbl k03(ppuIMEeHTs WCMONB30BAaHUS a30Ta W3 IOKHHUBHO-

KOPHEBBIX OCTaTKOB OOOOBBIX KYJIBTYpP MEPBOM, BTOPOW U TPEThEH KyJIbTypOil?

IIpakTuyeckoe 3ansaTue Ne 6. KonTposbHas pabora mno Teme
«Pu3no0rnuecKue OCHOBBI onpeaeeHust NOTPeOHOCTH

CeJIbCKOXO035IiICTBEHHBIX KYJIbTYP B y100peHUsIX»

TEMA 3. BIUSIHUE PA3JIMYHBIX ®PAKTOPOB HA
YOPEKTUBHOCTh OPTAHUYECKNX U MUHEPAJIBHBIX
YIOBPEHU

IIpakTuyeckoe 3ansitue Ne 7. BiausiHMe pa3iM4YHBIX (PAKTOPOB Ha
3¢ PeKTUBHOCTH OPraHUYECKUX U MUHEPAJIbHBIX YA100peHUMH

Heab: u3y4uTh BIUSHUE pPa3IWYHBIX (AKTOPOB HA IPPEKTUBHOCTDH
OpraHUYEeCKUX U MUHEPAJIbHBIX YAOOpPEHUH.

3agaun:

1. N3yunTe  BIMAHHME  I[OYBEHHO-KJIMMAaTUYECKUX  YCIOBUW  Ha
3¢ (PEKTUBHOCTH OPTaHUYECKUX U MUHEPAIBbHBIX YI0OPEHUH;

2. OnpenenuTth BIUMSHUE arpOTEXHUYECKUX YCIOBHIA HA 3()(PEKTUBHOCTH
OpPraHMYECKUX U MUHEPAJIbHBIX y100peHUil;

3. OueHutb 3PPEKTUBHOCTH COBMECTHOTO BHECEHMSI OPraHUYECKUX U

MUHEPaJIbHBIX yI0OpEHU.

Binsinve Mo4YBeHHO-KJIMMATHYECKUX YCJIA0BUHA HA 3P PEeKTUBHOCTD
OPraHN4ecKNX U MUHEPAJIbHBIX Y100peHui
Hawubonee Boicokuit 3hdekt ot mosHoro muHepanbHoro ynoopenus (NPK)

OTMEYEH B 30HE JEPHOBO-TIOA30JUCTHIX TMO4YB. [loHmkeHue sdPexTuBHOCTH
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ynoOpeHuil MPOUCXOAUT B eBporerickoil yactu P® ¢ ceBepo-3amajga Ha I0ro-
BOCTOK (OT JIYrOBO-JIECHOM K CTEMHOM M CYXOCTEMHOM 30HaMm). a B a3MaTCKOU
yacTu P® - ¢ mepexo oM OT BOCTOKA K 3amaay. ITo OOBACHSIETCS pa3ivuuusIMHU B
MTOYBEHHOM IIOZI0POJIUU U BIIAr000ECIIEYEHHOCTH.

JleiicTBre a30THBIX YI0OpeHHi HanOoiee CUIIBHO MPOSIBISIETCS HA IEPHOBO-
NOA30JUCTBIX M CEPBIX JIECHBIX IMOYBAX JYTrOBO-JIECHOM W JIECOCTEIHOW 30H, a
TaKK€ Ha OMNOJ30JICHHBIX, BBIIIECIOYEHHBIX YEPHO3EMaX CEBEPHBIX M 3allaJIHbIX
paliOHOB JIECOCTENM M Ha BCEX IOYBAX opomaeMoro 3emiuenenus. Ha rore wu
BOCTOKE CTEIHOW 30HBI €BpONEHUCKOM 4yacTh P®D Ha BBIIEIOYEHHBIX U MOLIHBIX
YepHO3eMax B pe3ysibTaTe HEAOCTATOYHOIO YBIIAXKHEHHUS a30THbIE yO0OpeHus
JNEUCTBYIOT cilabee M MeHee ycToWunmBO. CHMkeHue 3(PQPEKTHBHOCTH a30THBIX
yI0OpEeHHI OTMEUaeTCsl TakKe Ha TTouBax, OeAHBIX (HochHOpOM U KalTueM.

Haubonwiee Biusinue hocPopHbIX ynoOpeHUul Ha ypoxkall XapakTepHO Ha
TUMUYHBIX, OOBIKHOBEHHBIX, IOKHBIX UYEPHO3EMaxX, KAIITAHOBBIX TIOYBAX W
cepo3eMax, T. €. B JIECOCTEIIHOW, CTEIHOW, CYXOCTEIHOW, MOJIYIIYCTBIHHOM H
MyCTBIHHOM 30HaX, TJe CoJepKaHue MOJBMXXKHOTO (ocdopa B MmoyBax HU3KOE.
[TockosibKy B TMOYBax JIYroBO-JIECHOM 30HBI Oousbmiol aehunut Qocdopa,
nevictBue (HochopHBIX YAOOpPEHUN MNpU JOCTATOYHONW OOECTICUEHHOCTH a30TOM
3/1€Ch TAK¥KE BBICOKOE.

JlelicTBuEe KaMUHBIX YIO0OpEHUI HanboJee CUIBHO MPOSBIISIETCS Ha JIETKUX
[0 TPaHyJOMETPHUYECKOMY COCTaBy (MMECYaHbIX W CyNECYaHbIX) JACPHOBO-
MOJ30JUCTHIX, a TaKXKe Ha TOPPSHO-OOJOTHBIX M MOMMEHHBIX MOYBaxX. XOPOIIO
oOecrieyeHbl KaJdueM TIOYBBI CPETHECYTJIMHUCTBIC, TSKEIOCYTJIMHUCThIE U
rimHuCThIe. HanMenbimas 3¢ ¢heKTUBHOCTh KaTMWHBIX YI0OpeHU OTMEYaeTcsl Ha
YepHO3eMaX, KaIlITAHOBBIX, OyphIX TOYBaX M Cepo3eMax, KOTOpPhIE XOPOIIO
obOecrneyeHbl MOJIBMYKHBIM KaJIUEM.

[Ipn BBICOKOM KyJIbType 3eMIIe[Ie]Nsl MHHEpaJIbHbIE YAOOpEHUs AaroT
OOJIBITION MTPUPOCT ypOXKasl.

Oprannueckne ynoOpenust Haubosiee d(PGEKTUBHBI Ha  JIEPHOBO-

IMOJA30JIMCTHIX, CCPBIX JICCHBIX IMOYBAX M OIMMOA30JCHHBIX YCPHO3CMaX. ﬂ@ﬁCTBI/IC nux
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YMEHBIIAETCSl C CEBEpO-3allajla Ha IOro-BOCTOK B €Bporenckon yactu PO u ¢
BOCTOKa Ha 3amaj - B azuarckoil. [locne neiicTBue opraHMYecKuX yAoOpeHui B
IOKHBIX 00JacTsAx O0oJjiee BBICOKOE, YeM B CEBEpHBbIX. B ceBepHBIX, ceBepo-
3amajHbIX, XOJIOAHBIX M BIIAXKHBIX pailoHaX, a Takke Ha CIa00OKYJIbTYpPEHHBIX
MOYBaX PEKOMEHIYIOTCSI 00Jiee BHICOKHE 03I OPTaHUYCCKUX YAOOpEHUM, YeM Ha
IOr€ MU 3aCyIUIMBOM IOr0-BOCTOKE, Ha YEPHO3eMaxX U BBICOKOOKYJIBTYPEHHBIX
MOYBax.

[Ipu wucmonp3oBaHUU yAOOPEHUN HEOOXOAMMO YUYUTHIBATH ITOTOTHBIC
YCIOBUSL TEKYHWIEr0 W NPEAIIECTBYIOLIETO TroAoB. Tak, MpU HEJOCTATOYHOM
KOJIMYECTBE OCEHHUX aTMOC(EPHBIX OCAAKOB CHUXKAETCA 3(P(EKTUBHOCTH a30THBIX
yI0OpeHUi B CEAyIOEM roAy M MOBBIMIAETCA poib pocopHbiX. Ecnu oceHbro
BBITIAJ]JAET MHOTO OCAJKOB, TO B CJEAYIOIIEM ToJly Bo3pacTtaeT 3()PeKTUBHOCTH
a30THBIX yHnoOpeHuil. B  ycrnoBUsIX H30BITOYHOTO YBIAKHEHUS PACTCHUSIM
0COOCHHO HEOOXOUM KajIui, a MpU KPAaTKOBPEMEHHBIX BECEHHUX MOXOJIOJAHUIX -
dbochop. Yaobpenus (ocobenno opranmdeckue) Ha 10-20 % CHIKAIOT pacxoj
BOJIbI Ha 0Opa30BaHUE EAMHUIBI ypoXkKas U CriaXUBalOT MaryoOHOE AeiCTBUE
3acyxu. B cBo1o ouepenb, OpOIleHHE WM 00ECIEUeHHOCTh BJIaroi CrnocoOCTBYIOT
6onee 3¢ (HEeKTUBHOMY UCTIOIB30BAHUIO YI0OPEHUH.

B 3acynuiuBeIX pailoHax yaile BCEr0 OrPaHUYMBAOTCA TOJBKO BHECEHUEM
OJIHOTO PAJIKOBOTrO ynoOpeHus, npexzae Bcero docdhopa. Huskue temmneparypsl B
Hayajie poCTa pacTeHUs OKa3bIBaIOT HauOoOJiee CUJIbHOE OTPUIIATEIIHLHOE BIIHUSHUE
Ha a3oTHOe U (QocdopHoe TUTaHUE. Upe3MEepHO BBICOKAs TEeMIeparypa TaKkKe
CHIIKAET MOCTYIJIEHUE 3JIEMEHTOB MUTAaHUSI B PACTCHUE.

Ha  »ddextuBHOCT  ymoOpeHMil ~ OKa3biBaeT  BIUSHHUE  TaKXKe
MHUKPOOHOJIOTUYECKAs NEeSITEIbHOCTD TTOYBHI.

[Ipu cucreMaTHyeckOM BHECEHHHM YIOOpEHUW JOBOJBHO  OBICTPO

U3MCHSIOTCS.
° KHCJIOTHOCTD MOYBBI,
° CyMMa MOTJIOIIEHHBIX OCHOBAaHUM;
° CTeIeHb HACHIIIIEHHOCTH OCHOBAHUSIMM,
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o cojiep’kaHue OABUKHBIX opM ¢ocdopa U Kanus

¥ OYEHb MEJJICHHO:

o CoJIep’KaHue TyMyca,;

o €MKOCTD ITOTJIOIICHHS, K3MEHECHHE KOTOPBIX 3aBUCHUT MPEKIE BCETO OT

OpraHUYeCcKUX yI0OpEHUH.

XapakTepucTUKA OCHOBHBIX 30H PD

=  JleconyroBas 30Ha (JIepHOBO-TIOJ30JMCTBIE MOYBBI, HEMHOIO CEpbIC
JICCHBIC pa3HbIC MO TPAHYIIOMETPHUECKOMY COCTaBy), ocaaku 650-450 MM, cymma
aktuBHEIX Temneparyp (>10 °C) — 1200-2200 °C, cnaGo oGecreueHBI a30TOM,
dochopom u kammem (0COOEHHO JETKHE IO TPaHYJIOMETPUIECKOMY COCTaBY
TTOYBHI).

—  JlecoctemHass 30Ha (cepble JIECHBIC IIOYBBI, OIO30JICHHBIC,
BBITICIOYCHHBIC TUITMYHBIE YepHO3eMBI), ocanku 550-415 MM, cymMmMa aKTHBHBIX
temmeparyp (>10 °C) — 2200-2800 °C.

—  CrenHas 30Ha (TUNHWYHBIC, OOBIKHOBEHHBIC, IOJKHBIE YEPHO3EMBI),
ocanku 465-374 mm, cymma aktuBHEIX Temmeparyp (>10 °C) — 2800-3400 °C,
BEPOSITHOCTH 3acyxu — 33 Y.

—  CyxocrenHass 30Ha (TEMHO-KAIITAHOBBIE, KaIlITAHOBBIE, CBETJIO-

KalITaHOBBIE MOYBLI), ocanku 360-260 MM, cymma akTuBHbIX Temreparyp (>10 °C)

— 4000-5000 °C, BeposTHOCTE 3acyxu — 88 %.

IMoTeHnMaNbHOE M AKTyaJIbHOE IIOAOPO/ANEe MOYBBI
[To T'OCT 27593-88 mnonx TepMUHOM MJIOAOPOAME TOYBBI CIIEIYET
NOHMMATh «CIOCOOHOCTH MOYBBI YIOBJIETBOPATH MOTPEOHOCTH PACTeHUiIl B
JjleMeHTaX MHUTAHUSI, BJare M BO3/AyXe, a TaKxke o0ecneynBaTh YCJIOBUS sl
X HOPMAJIbHOM KU3HEAeATeJIbHOCTHY.

HJ'IOI[OpOI[I/Ie II0YB UMECT JBC KAaTCTOPHUH.
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1. Ecmecmesennoe  (npupoonoe) niooopooue sBISETCA CBOHCTBOM
MOYBBI, C(OPMHUPOBABIICHCS B NPHUPOAHBIX YCIOBUSAX 0€3 aHTPOMOTCHHOTO
BMEIIIATENIbCTBA (LICTMHHBIC TTOYBBI B 9KOJIOTHUECKUX CUCTEMaX).

2.  Ecmecmeenno-anmponozennoe nuooopooue SBISETCS CBOWCTBOM
MOYBBI, C(HOPMUPOBABIICHCS B PE3yNbTaTe B3aWUMOJCHUCTBHS IMPUPOTHOTO
OYBOOOPA30BATENILHOIO  MpOIecca U IIeJICHANPABIECHHOW  aHTPONOT€HHON
JCATCIILHOCTH (pacraimika eJuHbI, MEJHOpaIHs, TPUMCHCHHE yI0OpeHUH U JIp.),
JOTIONHSIOMUX JApyr aApyra. [IpumepoMm ero peamm3anuu SBISIOTCS IMaxXOTHBIC
MOYBBI B arpOIKOJIOTUYECKUX CUCTEMAX, MPEJCTABIECHHBIX arpojaHaapTamMmu.

B nouBax paznuyHOro TUMNA U rPaHyJIOMETPUYECKOIO COCTaBa KOJIMYECTBO U
KaueCTBEHHBI COCTaB OPTraHWYECKOIrO BEIECTBA, a TAKXKE COCTaB MHUHEPAIbHOMN
JacCTH HEOJWHAKOBBI, IO3TOMY TOYBBI OTJIWYAIOTCS 110 OTHOCHUTEIBHOMY U
BaJIOBOMY COJICP’KaHUIO OCHOBHBIX 3JIEMEHTOB MTUTAHUS.

Oobmiee copepkaHWe a30Ta B MOYBAX HAXOAWTCS B MPSIMOW 3aBUCUMOCTH OT
KoJInuecTBa rymyca, docdopa Takxke ObIBaeT OOJIbIIIE B OOTaThIX OPraHUYECKUM
BEILIECTBOM IMOYBAaX, TOTJIa KaK COJEpKaHWE KalMig B OCHOBHOM OIpEEseTCs
I'PaHYJIOMETPUYECKUM U MHHEPATOTHYECKUM COCTABOM MUHEPATHHOW YaCTH TTOYB.

B GospmmHcTBE MOYB 00U 3amac a3ora, dochopa U Kaiaus COCTaBIISET
3HAUUTENbHBIE BEIWYUHBI, B JECATKH M COTHU pa3 MPEBBIIIAIONIUME BBIHOC HX
ypoxaeM OfHOW KynbTypbl. OIHAKO, OCHOBHAs Macca MHUTATEIbHBIX JJICMCHTOB
HaxOJIUTCA B TIOYBE B BUJIE COCIMHEHUN, HEAOCTYIMHBIX NI HETIOCPEJICTBEHHOTO
MATAaHUS PACTCHHI. A30T COJEPKUTCS TJIaBHBIM 00pa3oM B (opMe T'yMYCOBBIX
BemecTB, ¢ochop — B BHIE TPYIHOPACTBOPUMBIX MHUHEPATBHBIX COJICH U
OPTraHUYECKUX COCAMHEHWH, a KaJiuid — B HEPACTBOPUMBIX aFOMOCHIIMKATHBIX
MuHepanax. [lodToMy BaJlOBBI 3amac TUTATENBHBIX JJIEMEHTOB B IOYBE
XapaKTEPHU3yeT JUIIIh €€ MOTCHIINALHOE TUIOA0POIHE.

CriocoGHOCTh HIOYBBI o0ecnevnThb MOJIy4eHHUE ypOXkaeB
CENIbCKOXO3SUCTBEHHBIX KYJIBTYp OMPEICIACTCS COJICPKAHUEM ITHTATCIBHBIX
AJIEMEHTOB B JOCTYIHOM 1Sl pacTeHuid ¢popme. DTO XapakrepusyeT d3pPpekTuBHOE

(akTyanpHOE) IJI0JJOPOJIME MTOYUBHI.
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JUia nuTaHus pacTeHUM JOCTYNHBI TOJBKO T€ IUTATEIbHBIE BEIIECTBA,
KOTOpbIE HAXOAATCS B IMOYBE B (hOpME COEAUHEHUM, PACTBOPHUMBIX B BOJAE U
CJ1a0BIX KHUCIIOTaxX, a TaKKe B OOMEHHO-IIOTJIOMIEHHOM COCTOSHUMU. MoOunu3anus
NUTATENbHBIX 3JeMEHTOB (Mepexox TPYAHOPACTBOPUMBIX COCIUHEHHU B
ycBOSEMYI0 (popMy) TIOCTOSSHHO TMPOMUCXOJUT B IOYBE IMOJA  BIHUSHUEM
OMOJIOrMYECKUX, PUZNKO-XUMUYECKUX U XUMUYECKHUX IPOLIECCOB.

B pa3HbIX moyBax MpOIECCH MOOWIM3AUUU MNPOTEKAIOT C HEOAMHAKOBOMN
MHTEHCHUBHOCTBIO U 3aBUCAT OT:

—>  Xapakrepa COECIMHEHMM, KOTOPBIMH IIPEICTABIICHBI IHATATEIbHBIC
BELIECTBA;

=  KJIMMaTHYECKUX YCJIOBHIA,

=>  YpOBHS arpOTEXHUKH U T.[.

OOBIYHO 3TH MPOLECCHl MPOTEKAIOT MEMJIEHHO U KOJIMYECTBA JOCTYIHBIX
UL pacTeHHil (POpPM NMUTATENbHBIX 3JIEMEHTOB, KOTOPbIE 00pa3yrOTCsl B MOYBE 32
BEreTAllMOHHBIM  mepuoj,, ObIBAET HEAOCTATOYHO JJIs  YAOBJIETBOPEHHUS
noTpeOHOCTH pacTteHuid. Ilo3ToMy moyTM Ha BceX MOYBaxX sl MOBBILICHUS
YPO’KaeB CENIbCKOXO3SICTBEHHBIX KYJIbTYp HEOOXOIUMO BHECEHHE T€X WM MHBIX

yn00peHHUI.

BiausiHue arporexXHU4eCKHUX yCJI0BUM HA 3(PPEeKTUBHOCTH OPraHUYECKUX U
MHUHEPAJbHBIX y100peHuii

3HAUUTENbHOE MOJOXKUTEIbHOE BIMSHUE HAa 3()PEKTUBHOCTH YIOOPEHMI

OKa3bIBACT:
1. CBOEBpPEMEHHAs U KauecTBEeHHasi 00pabdOoTKa MOYBHI,
2. noceB (WM MOcajaka) KyJIbTyp B JyYIlIHE arpOTEXHUYCCKUE CPOKH,
3. oA00p XOPOIIETo MPeIIECTBEHHUKA,
4, coOroieHrne ceBoobopoTa,
S. O0oprOa c COpHSIKaMH, BpPEIUTEIISIMU u 00JIe3HAMH

CEIbCKOXO35IMCTBEHHBIX KYJIBTYD.

50



CBoeBpeMeHHasi, KadyeCTBEHHas: 00padOTKa MOYBBI CO3/IA€T JIYUIIHA BOJHO-
BO3JIYIIHBIA U MHUKPOOHOJIOTHYECKUN PEKHUMBI MTOYBBI, OJIarONPHUATHBIC YCIOBUS
JUIsL pocTa pacTeHUd U YCHIMBACT MCIOJIb30BAaHUE KOPHEBOM CHCTEMBbI
MMATATEIHHBIX BEIIECTB MMOYBBI U YIOOPCHHIA.

OcoOeHHOCTH BIUSIHUSA TPEAINIECTBEHHUKOB OMPENEISIOTCS TEM, YTO OHH
OCTAaBJSIIOT B TIOYBE pa3HbIC KOJWYECTBA IMOXKHHUBHO-KOPHEBBIX OCTATKOB, IIO-
Pa3HOMY yIOOPSIIOTCS, HEOJUHAKOBO MCTIOIB3YIOT BOAY U MUTATCIIbHBIC BEIIECTBA,
OKa3blBasl Pa3JIMYHOE BIIMSHUE HA BIIAXXHOCTh M IMHUINEBOM PEXKHUM IIOYBBI, €€
MHUKpPOOHOJIOTHYECKYI0O aKTHBHOCTh, 3aCOPEHHOCTh W Pa3BUTHE BpEIUTENCH W
0ose3Hel.

o Hekotoppie cenbCKOXO3SMCTBEHHBIE KYJIBTYPhl (JIOMHUH, TOPYHUIIA,
ACHapIET, JOHHHUK), XOPOIIO HCHIOJB3YIONIME TPYIHOJAOCTYIIHBIE MUTATEIbHBIC
BEII[ECTBA TOYBBI, MEPEBOJSIT UX B JOCTYITHOE COCTOSIHHE ISl APYTHX KYJIBTYp B
pe3ynbTaTe MHUHEPATU3AIMN TOKHUBHO-KOPHEBBIX OCTATKOB WJIM 3aIllaXaHHOU
CUJIEpAITBHON MACCHI.

o OBomrHbIC, a TaK)Ke MPOMAITHBIC KYJIbTYpPHl MOJIEBBIX CEBOOOOPOTOB
WHTEHCHUBHO WCITOJIB3YIOT KaJuH.

o Pannne KynpTyphl MO CpaBHEHHUIO C TMO3JHUMH, UMEIOIMMHU Oojee
JUIMHHBIA ~ BETETAllMOHHBIM TMEpuoj, Kak TMPaBUIIO, WCIOIB3YIOT MEHBIIE
MUATATEIbHBIX BEIIECTB W PAHbBIIE OCBOOOXKIAIOT TOJIE, B pe3yJbTaTe MOCIE HUX
CO3/IAI0TCA JIYUIIIUE YCIOBUS JJII MOOUITU3AIMK MUTATEIBHBIX BEIIECTB MOYBBI U
MIUTAHUS PACTECHUM.

o BoGoBbie Ha OKYJIBTYpPEHHBIX MOYBAX HE TOJIBKO 00ECIIEUMBAIOT CEOs
a30TOM, HO U OO0Oram@alwT €€ OSTUM dJeMeHTOM. [lodToMy mMmOJ KyJIbTYpHI,
ciaeaywoomme 3a O00OBBIMH, a30THBIE YAOOpEHHS TPUMEHSIOT B MEHBIIHNX
KOJIMYECTBAX WJIM COBCeM He BHOCAT. OmHaK0 0000BBIC MHTEHCUBHO HCIIOJIB3YIOT
u3 nmouBbl (ochop W Kamuil, W TMOCiHenymrlas KyJabTypa OyAeT HCIBITHIBATDH

HEOOCTATOK B OTHUX JJICMCHTAX.

o1



o CBoeBpeMeHHasi BCIaIllKa IUJIaCTa MHOTOJETHUX O0O0OBBIX TpaB
CO3/1a€T Jy4YIlMe YCIOBHUS AJIA Pa3joKEHUs JACPHUHBI U HAKOIUICHHUS, B CBSI3U C
STUM B MOYBE MOJBUKHBIX MUTATEIBHBIX BEIIECTB, 0OCOOCHHO a30Ta.

Crioco6 00pabOTKM MOYBKI M CBSI3aHHAS C HUM TUTyOWHA 3aJIe]IKu y100peHuit
TaK)Ke UTPAIOT BaXXHYIO POJIb B TUTAHUH PACTCHUI.

= [Tpu 3axenke ynoOpeHuit BO BIaKHBIM HETIEPECHIXAIOINIA CJIOW MOYBbI
CO3JAI0TCA JIYYIIMe YCJIOBHS MUTaHUS PaCTeHU W TOBBIMACTCS 3(P(HEKTUBHOCTH
NPUMEHSIEMbIX yIOOpEHUN 1O CpPaBHEHUIO C MEJKUM WU TOBEPXHOCTHBIM
BHECEHHUEM.

= O06paboTKka MOYBBI — ATO MPUEM OOPHOBI C COPHSIKAMH, YTO TaKKe
yIIydIIaeT YCIOBUS MUTAHUS KyJIbTYPHBIX PACTEHUH.

= O6paboTkoil JoCTUTaeTCs YITyOJeHUE TaXOTHOTO CJI0sl, B pe3yJIbTaTe
4ero y pacTeHHs pa3BUBaeTcs Oojee MolHas KOpHEBas CHCTEMa U
JOTIOJTHUTEIHHO M3BJICKAIOTCS MUTATEIbHBIC BEIIECTBA M3 OoJiee TIIYOOKHUX CIOEB
MOYBHI.

Poib OTHENBHBIX 5JIEMEHTOB MUTAaHUS H3MEHSETCS B 3aBHUCHUMOCTH OT
OuoJiornyecknux ocoOeHHOocTel copTa. bonee mpoaykTuBHBIE copTa TpeOyHOT U
OONpIIMX HOPM yAOOpeHuil. [lns COBpEMEHHBIX BBICOKOYPOXKAWHBIX COPTOB
3€pHOBBIX KYJIBTYP XapaKTepPEH IMOBBIIIEHHBIH YPOBEHb TPEOOBaHUI K yCIOBHUSM
azotHoro u QocdopHoro mnutanus. CopToBasi OT3BIBUMBOCTH PACTCHHI Ha
yIOOpeHUsl 3aBUCHUT HE CTOJHKO OT MOIIHOCTH KOPHEBON CHCTEMBI, CKOJIBKO OT
aKTUBHOCTH €€ (U3HOJOrHuecKkor naedrenbHocTd. Haubosiee OT3bIBUMBBIE Ha
ya00peHus copTa UMEIOT:

1.  3HAuUMUTEITHHO MEHBIIIYIO HECSITENbHYIO a71copOUpPYIOLLYIO
IIOBEPXHOCTh KOPHEH,;

2.  TIOBBIUICHHBIN MPUTOK K HUM YTJIEBOJOB;

3. OoJyiee UIMTENbHBIA Tepuo] (PYHKIIMOHUPOBAHUSA 3apOJBIIIEBBIX U
NPUAATOYHBIX KOPHEM;

4.  TOBBILIEHHOE cojepx aHue (PU3HOJIOTMUYECKH AKTHBHBIX BEUIECTB B

KOPHEBBIX OKOHYAHUSX,
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S. o0Opa3yloT 0oJiee BBICOKYIO [OJIIO HAJ3€MHON YacTH pacTeHHsl Ha
€IMHUILY MacChl KOPHEBOI CHCTEMBI.

KonnuecTBo BHOCUMBIX YIOOPEHMI TOJIKHO COIIACOBBIBATHCS C HOPMaMH U
cpokamMu moceBa. Ha Xopomio ygoOpeHHBIX MOYBaX PEKOMEHAYETCS HEKOTOpOe
CHIDKCHHE HOpPM BbICEBa 3a cueT 0Oojiee BBICOKOM KYCTHUCTOCTH WM Ooiiee
CIWJIBHOTO MOIIHOIO pPAa3BUTHUSl PACTECHUM B OJIarONpHUSATHBIX YCIOBUSAX. MeHee
KYCTHUCTBIE€, HU3KOPOCJBIE U YCTOMYMBBIE K MMOJETAHUIO COPTA JY4YIIEe OT3bIBAKOTCS
Ha TIOBBIIICHHBIC J03bI yn0OpeHuil 0e3 M3MEHEHHUs NpU STOM HOPMBI BBICEBA.
M3meHeHne ONTHMAalIbHOTO CpPOKa mMoceBa (MJIM MOCAIKH), a TaKXKe 4Ype3MepHas
WJIM HEJIOCTAaTOYHAs I'yCTOTa MOCEBOB (MJIM MOCAJA0K) MOTYT 3HAUUTENIbHO CHU3UTh
3¢ (PEKTUBHOCTD yIOOPEHHIA.

B ycnoBusix opoieHusi BaXXHO COOMIOAaTh MONMMBHON pexxum. [Ipu monuse
adekTuBHOCTh yaoOpeHuid Bo3pacTtaeT B 1,5-2 pa3za u mpexae Bcero
MOBBIILIAETCS POJIb A30THBIX YAOOPEHUH.

CeB000OpPOT, 00BEAMHAS PAd KyJIbTYp B OIPEICICHHOM YepeJOBaHUH,
OeccriopHO, HE MOYKET HE OKa3blBaTh BIIMSAHUA HA 3(PPEKTUBHOCTb MPUMEHEHUS
ynoOpenuii. B ceBooOOpoTe OHa 3HAYUTEIBHO BBHIIIE IO CPABHEHUIO C
MOHOKYJBTYPOH 3a c4eT OoJiee MOJHOTO HCIOJIb30BAHMS MUTATENbHBIX BEILECTB
MOYBBI U yIOOPEHHI pa3HBbIMU KYJIbTYpaMHU U €ro (PUTOCAaHUTAPHOU POJIH.

CylecTBEHHO MOBBIIAIOT 3(PPEKTUBHOCTh MUHEPAIbHBIX U OPraHUYECKUX

y,Z[O6peHI/Iﬁ HN3BCCTKOBAHUC KHCJBIX IIOYB U TMIICOBAHHUEC COJIOHIIOBBIX.

CoBMecTHOE BHeCeHHME OPraHUYeCKMX 1 MUHEPAJIbHBIX YA00peHuit
CornachHo JI.H. [IpstHUIIHUKOBY, MaKCHUMaJlbHbIE ypoxxau
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp JIOCTHraloTcsa KoMOWHanueil HaBo3a U
MUHEPAIbHBIX YAOOPEHUM, KOTOpasl MO3BOJSET OOWIBHO CHAOAUTH pPacCTEHUS
YCBOSIEMOM MHUILEH HAa MEPBBIX CTAAMSIX PA3BUTUS U JIaTh B TO K€ BpeMs B BHUJC
HaBO3a pe3epB IMOCTENEHHO NPUXOISIINX B ACHCTBUE NUTATEIbHBIX BELIECTB.
CoueraHue HaBO3a C MMHEPAIbHBIMU yIOOpEHUSIMH B OOJIBIIMHCTBE

CIy4aeB HECKOJBKO TMPEBOCXOMUT MO CBOEH 3(PGHEKTUBHOCTH HKBUBAJICHTHBIC
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KOJIMYECTBA MUTATEIbHBIX BEUIECTB OJTHOTO HABO3a WM PA3AEIbHO MTPUMEHSIEMBIX
MUHEpAIbHBIX YAOOpEHUN. DTOT NOMOJHUTEIBHBIN Ah(EKT nocTUraeTcs Mpexkie
BCErO0:

o YCHJIEHUEM MHUKPOOHOJIOTUYECKON JIeATEIbHOCTH MOYBHI (BCIEICTBUE
oOoraiieHus ee MHUKPOOPraHW3MaMHu, BHOCHUMBIMU C HABO30M, U MOCTYIUICHUS
JIETKOJIOCTYIHBIX MUKPOOPTaHU3MaM MUTATEIbHBIX BEIIECTB B BHJI€ MUHEPATBbHBIX
ynoOpeHuii), a cienoBaTteabHO, M 0OJieeé HHTEHCUBHBIM  Pa3JI0KEHUEM
OpraHUYEeCcKOTO BEIIECTBA HABO3a U MOYBHI;

o YMEHBIIAETCS CTENEHb 3aKpeIieHusl B mouBe Gpocopa MUHEPATLHBIX
yIOOpEeHUi;

o BHECEHMEM C HABO3OM B [IOYBY 3HAUUTEIbHBIX KOJMYECTB
MHUKPO3JIEMEHTOB;

o BBIJICTICHUEM YTJIEKUCIOrO Ta3a MPHU PasIoKEHUH HaBO3a, KOTOPHIN
oOoramjaer NpPU3EMHOI CJIOM BO3/yXa, MOBBIIIAs TEM CAMbIM IPOAYKTHBHOCTH
(boTOCHHTE3a PACTCHU.

CoBMmecTHOE TPUMEHEHUE HaBO3a U MHUHEpaJIbHBIX YI0O0peHuil Haubosee
KEJIATeNIbHO TIPU BO3JIETBIBAHUU KYJIbTYp, KOTOPbIE HE BBIHOCST MOBBIIICHHON
KOHIIEHTPAIlMU TOYBEHHOTO PAaCcTBOpPa, HO TPEOYIOT 3HAYMTEIHHOTO KOJIMYECTBA
MUATATEIbHBIX BEIIECTB B TEUCHHE BEreTaluu id (QOPMUPOBAHUS ypoOxKas
(orypIisl, JIYK, KYKypy3a).

PaznenbHOoe mpUMEHEHHME HaBOo3a W MHUHEpPaJbHBIX yAOOpeHUH B
HKBUBAJIICHTHBIX KOJMYECTBAX IO MUTATEIbHBIM BEIIECTBaM O0OECIeYynBacT B
CpeIHEM NPAaKTHUYECKHU OJMHAKOBBIM 3(PPEeKT Mo ypoKalHOCTH Ha CBA3HBIX IO
IpaHyJIOMETPUYECKOMY COCTaBY IMOYBaxX M Oosiee BBHICOKHI - OT HaBO3a Ha JIETKUX
MOYBaXx.

JlaHHBIE MHOTOJICTHUX OIBITOB CBHUJAETEIBCTBYIOT O TOM, UTO TIpU
JUTATEIHHOM BO3JICJIBIBAHUN  CEITBCKOXO3AMCTBEHHBIX KYJIbTYp 0€3 BHECEHUs
yIOOpeHUH TPOUCXOANT 3HAUUTEIHHOE CHIDKCHHE KOJMYECTBa TyMyca B IOYBE.
Hanpumep, Ha I1epHOBO-TIO30JIMCTHIX TTOYBAX COJEP)KaHUE TYMyCa YMEHbBIIIACTCS

3a 30-50 net Ha 25-50 % u gaxe Gosiee. B maxoTHOM ci10€ JIEpHOBO-TIOI30UCThIX
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MOYB B Cpe/IHEM €XeroHo MuHepanusyercs 1 % rymyca, a B uepHozemax - 0,4-0,5
%. B 4uCThIX Mapax WHTCHCHBHOCTH €KETOJHON MUHEpaM3aluu rymyca B 3-5
pa3 Bbile. Kak MMOKa3bIBalOT JJIUTENIbHBIE CTAllMOHAPHBIE ONBITHI, IPU BHECECHUU
MaJblX KOJMYECTB HAaBO3a WJIM OJHUX MHUHEPAIbHBIX YIOOpPEHHMH pa3pylleHue
OpPraHMYECKOTO BEIECTBA TMOYBHI MPOUCXOAUT HMHTEHCHMBHEE, YeM CO3/aHue, U
COJIep’KaHue TyMyCa CHUKAETCS 110 CPABHEHUIO C TIEPBOHAYAJIbHBIM.

[Tporecc oOpa3zoBaHus TyMyca BO MHOTOM 3aBHCHT OT THIIa CEBOOOOPOTOB U
KOJMYECTBa BHOCUMBIX MHUHEPAIbHBIX U OCOOCHHO OpraHudeckux yaoOpenuit. C
OJIHOM CTOPOHBI, OanaHCc ryMmyca B MOYBE 3aBUCUT OT MOCTYNHUBLIETO KOJIMYECTBA
OpPraHMYECKOTO BEIIECTBA OPraHUYECKUX YAOOpEHUH, TMOKHUBHO-KOPHEBBIX
OCTaTKOB pacTeHUH u creneHu ero rymudukamnmu (15-25 %), a ¢ apyroii cTOpoHHI,
OT HUHTEHCHUBHOCTM MMHEpaJIM3allMM TyMyca IIOYBBI, KOTOpas BO3pacTaeTr ¢
YBEJIMYEHUEM HOPM BHECEHHS MHHEPAIbHBIX ynoOpeHui. JlomomHUTENbHOE
MIPUMEHEHUE OJIHUX MHHEPAIBbHBIX YIOOpPEHH B CeBOOOOpPOTE 0€3 MHOTOJETHHX
TpaB WM IpPU HU3KOM JIOJIEBOM MX YYacTUU (MU HHU3KOH YypOKaHOCTH) He
MO3BOJIAET MOAJICPKUBATh COACpXKAHUE TyMyca B IMOYBE HAa UCXOAHOM ypoBHe. B
COXPAaHEHWW W TIOBBHIINICHWW €T0 3amacoB B IMOYBE BEAyIIas POJb MPUHAIICKUT
HAaBO3y M JIpyTUM OpraHuueckuM yaoOpeHusM. OJHAaKO TNpU BHECEHUU
MUHEPAIBHBIX yI0OpEHUI BO3pacTaeT KOMNYECTBO MOKHUBHO-KOPHEBBIX OCTATKOB
pacTeHui, 4YTO CHOCOOCTBYET MEHBIIEH MOTepe Trymyca IO CpPAaBHEHUIO C
Hey100pEHHOMN IMOYBOM.

B 3aBucumocTH OT THIa CEBOOOOpPOTa M YPOBHS €ro yAOOpPEHHOCTU
KOJIMYECTBO TOXXHUBHO-KOPHEBBIX OCTATKOB PACTEHHH B MaXOTHOM CJO€ MOXKET
yBenuuutbess Ha 3040 %, uro B cpeanem pononuutenbHo coctaBut 0,5-0,8 T/ra
cyxoil maccel. B HeuepHo3eMHON 30HE €XErogHo B CE€BOOOOPOTE B CpeIHEM
OCTaeTCs C PaCTUTENBHBIMH OCTaTKaMu 3—4 T/ra Cyxoil OpraHu4ecKoil Macchl, a
IpU CPEeIHESIKErOJHOM BHeCeHHH HaBo3a 8-10 T/ra mocTymaeT B MOYBY OKOJIO 2-
2,5 1/ra cyxoro opraHMYECKOro BEIIeCTBa, T. €. mpuMepHo B 1,5 paza menbie. 1o
JaHHBIM JUTUTEIBHBIX OMBITOB, I COXPAaHEHUS COJIEpP)KaHUs TyMyca Ha UCXOJHOM

YPOBHC Ha ACPHOBO-IIOA3O0JUCTBIX IMOYBAX CPCAHCTO U TAKCIIOTO MCXAHHYCCKOI'O
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coCtaBa CJICAYCT BHOCHUTb €XCEroJHo HC MCHEC 10 T/ra KayecTBEHHBIX

OpPraHUYeCKHUX YAOOpEHUi, Ha JIETKUX - oKoJio 15, a Ha yepHO3emMax — 6-8 T/ra

(Tabm. 12).

Taomuma 12

HopMbl BHeceHMsI OpraHuvecKux ya00peHuii 1iis odecnedeHust

0e31epUIUITHOrO fajlaHCca ryMyca MAaXOTHBIX MOYB (T/ra mamHu)

THun mo4YBbI
JIepHOBO-I0/130JTUCTHIC MTOYBBHI:
CYIJIMHUCTBIC
CylECUaHbIE
MeCYaHbIe

[ToiimeHHBIE TEPHOBBIE

Cepble JICCHBIC IIO4YBbBI, YCPHO3CMEI
OIIOA30JICHHBIC

LIepHOSCMBI BBIIICIIOYCHHBIC
qepHOBeMI)I OOBIKHOBCHHBIC n
THUITNYHBIC

UepHo3eMbl 0OBIKHOBEHHBIC FOKHBIC
YepHosembl KapOOHATHBIC

YepHO3eMBbI TUTTHYHBIC MOIITHBIC:
CceBOOOOPOT O€3 MHOTOJIETHUX TPaB
ceBOOOOPOT C MHOTOJICTHUMH TPaBaMu
(~ 20 %)

KairrraHoBbie TOYBBI

Hopmbl oprannyeckux yaoopeHui

10-12
12-15
16-18
7-8
10-14

7-12
6-8

7-9
5-10

4-5

Ha ¢one mpumMeHeHuss HaBo3a cieayeT TOMOJHUTEILHO BHOCUTH a30THBIC

ynoOpeHus, Tak Kak B 1-il rox KyJabTypbl MHTEHCHUBHEE HMCHOJIB3YIOT M3 HaBO3a

dbochop u kanmid.

HaBo3 gnydmie BHOCHTH 1OJ MpPOMNAIIHBIE KYJIBTYPHI.

Mexnypsianas

00paboTKa yCWJIMBAaeT MHUHEpAIM3ALMI0 OPraHMYECKOrO BEIUECTBA, W PACTEHUS
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MOJIHEE HCIOJIB3YIOT DJIEMEHThl MHUTAHUS HaBO3a, OCOOEHHO KYJIbTYpPHI
JUTUTEIIbHOTO BETE€TAIlMOHHOTO Mepro/a.
[IpaBunbHOE CoUeTaHKHE HABO3a U MUHEPAIBHBIX yI0OpEHUN B CEBOOOOPOTE

B 3HAQUUTEJIILHOU MCPC MOBLIITACT €TI0 IPOAYKTHBHOCTD.

KoHTpoJibHbIE BONIPOCHI:

1.  Kak BIMAIOT MOYBEHHO-KIMMATUYECKUE YCIIOBUS HA 3(PPEKTUBHOCTD
OpPraHMYECKUX ¥ MUHEPAIbHBIX yI0OpeHUit?

2. OxapakTepu3yiTe BIUSHUE DPA3NUYHBIX arpOTEXHHUYECKUX MPHUEMOB
Ha 3PEKTUBHOCTh CUCTEMbI IPUMEHEHUS YA0OPEHU.

3. KakoBa 3()(peKTUBHOCTh OpraHMYECKUX U MUHEPAIbHBIX yI0OpEHUN
Ha Pa3IMYHBIX TUTIAX ITOYB M B 3aBUCUMOCTH OT CTEMICHH UX OKYJIbTYPEHHOCTH ?

4. B ueM 3HaueHHE TMOYBEHHBIX KapT U arpOXMMHUYECKHUX KapTOTpPaMM
JUI paliiOHaIbHOIO IPUMEHEHUS Y100pEeHUI?

5. KakoBo BiusiHUE MOTOJIHBIX YCIOBUHN TEKYIIETO U MPEIIIECTBYIOLIETO
roJ10B Ha 3((HEeKTUBHOCTH YIOOPCHHIT?

6. B dyeMm mpeuMyIIecTBO COBMECTHOIO NPUMEHEHHS] OPraHUYEeCKHX U
MUHEpaIbHBIX yI0OpEHU B CEBOOOOPOTE?

7.  Kakme arpoxuMuyeckue TIOKa3aTeNd TMOYBBI MOTYT  OBICTPO
WU3MEHSTHCA MO/ BO3ICUCTBUEM yioOpenuii? M kakue — oueHb MeJJICHHO?

8. KakoBo mnpumepHOE KOJIMYECTBO OPraHMYECKUX YyIOOpeHuid B
cpeqHeM Ha 1 ra ceBooOOpoTa Ha pa3HBIX MOYBaX, HEOOXOAUMOE IS

nojiepkanus 6e3neuiuTHoro OamaHca rymyca?
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TEMA 4. IIPUEMBbI, CPOKH, CIIOCOBbI U TEXHUKA
BHECEHMUS YJIOBPEHUI

IIpakTuyeckoe 3ansaTue Ne 8. Ilpuembl, cpokH, cnOCOObI M TeXHUKA
BHeCeHHs yA00peHuii

Heab: n3yuuTh NpUEMbl, CPOKH, CHOCOOBI U TEXHUKY BHECEHHUS y100pEHUN

3agaun:

1. VYCTaHOBUTH OMNpeAeNeHUEe TMOHATUI: TNPUEMBI, CPOKH, CIOCOOBI
BHECECHUS yIOOpEHUH, CITIOCOOBI 3aCJIKH Y I00pCHHUIA;

2. Teopernuecku 000CHOBATH palroHaIbHOE IIPUMEHEHNE
OpPraHMYECKUX U Pa3HbIX BUJI0B MUHEPAIbHBIX YJOOPEHUM Ha PA3NMYHBIX TUIAX U
PA3HOBHIHOCTSIX MTOYB B 3aBUCHUMOCTH OT CPOKOB BHECEHUS, ITyOMHBI 3aJI€TIKH, UX
IIOTEPH M OXPaHa OKPYKAOIIEH CPEbl;

3. N3y4nTh OCHOBHOE (JIOMIOCEBHOE) yI0OpEHHUE;

IIpuembl, CPOKHU, CIIOCOOBI U TEXHUKA BHECEHH S YA00peHU I

Crnenyer TpaBWIBHO HCIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3@HHYIO C
BHECEHHEM yn00peHuil. OOBIMHO pa3IuvyaroT TPH NMpHeMAa BHeCeHUs YA00peHuil:
OCHOBHOE ya00peHue (10 MOCEeBHOE, MPEANOCEBHOE), PSIAKOBOE (IIPUITOCEBHOE) U
MOJKOPMKY (ITociiernoceBHoe yaoopenne). BHocuth ynoOpenus (cpok BHeceHHsl)
MO’KHO OCEHBIO, BECHOM, JIETOM, B OIIPEICIICHHBIE MECSILIBI U T.]I.

Cnocod BHeceHMsI — CIUIOMIHOW (pa30pOCHOM), MECTHBIN (THE3I0 BOWH,
OYaroBbIf, PSAJKOBBIN), JOKAJIbHO-JIEHTOYHBINA, B 3amac, MEXaHU3UPOBAHHBIN,
HA3€MHbIH, C BO3AyXa U Ap.

Cnoco0 3a1eJIKH - IO YT, KyJIbTUBATOP, IMCKOBYIO OOPOHY H IIp.

Texnuka a1 BHeCeHUS YIOOpeHMI — OTO MAaIlUHBI JJIi BHECCHUS
OCHOBHOTO, IPUTIOCEBHOTO YI0OPEHUS U IPOBEACHUS TTOIKOPMKH.

Hopma ynoOpenusi - oOmiee KOJIWYECTBO YHOOpEHUs, MPUMEHIEMOE IO
CEJIbCKOXO3SIMCTBEHHYIO KYJBTYPY Ha BEChb MEPUOJ BEreTalMd PACTEHUM.

Bripakaetcs B kr/ra feiicTByromero Bemiectsa (1. B.) Wix B T/ra.
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Jlo3a  ynoOpeHMst -  KOJMYECTBO  yHAOOpEHHs, BHOCHUMOE  IOJ
CEJIbCKOXO03SIICTBEHHYIO KYJIBTYPY 3a OJIUH MPUEM.

YnoOpeHust cienyeT BHOCUTh B MOYBY TaK, YTOObI OHM B HamOOJIbIIEH
CTENEHU OBLIM JOCTYHHBI JJIi PACTEHHI B TEUYEHHE BEreTALMIOHHOI'O IEpUOJa,
HaxOJIMJIUCh B 30HE PA3BUTHUSI KOPHEBOW CHCTEMBI, CIIOCOOCTBOBAIA €€ POCTY U
MUHUMAJILHO (PUKCUPOBAINCH TMOYBOM. Y00peHus, 3ajeiaHHbie B 0OoJiee
INIyOOKUHM, BIQXHBIA MAaXOTHBIA CIIOM, XOPOLIO MCHOJB3YIOTCS PACTEHUSIMHU B
TE€YEHUE MOYTH BCel Beretauuu. [l JIErkux no4yB riyOrHa 3aJ€JIKU JOJKHA OBbITh
OO0JIBIIIE, YeM JUTS TSKEIIBIX.

[Ipu 3axenke ymnoOpeHHIl clieyeT YYUTHIBATh BO3MOKHOE TEPEIBIKCHHE
MATATENIbHBIX BEIIECTB B IOYBE C TPABUTAIMOHHBIMU BOJIaMH M B pE3yJbTaTe
muddy3un, a TakKe BO3MOXKHBIE TTyTH BCAKUX MoTeph. [Iporecc nuddy3nonnoro
MepPEeABUKEHUS MUTATEIBHBIX BEIIECTB BHIPAXXEH JOBOJLHO CJ1a00, OCOOECHHO MJis
dbochopubix. Hambosnee BakHOE 3HAYEHHWE HMMEET IMEPEBUIKEHUE MUTATEIHHBIX
BEIIIECTB YyJIOOpPEHUN B MOYBE C HUCXOJAIIMM M BOCXOJSAIIMM TOKAMU BOJIBI.
[Ipexe Bcero 3To Kacaercs a30THBIX YJOOpEHHUi, Korja BbIMBIBAHHUE HUTPATOB
MPUBOJIUT K TMOTEPSIM a30Ta M 3arpsi3HEHHIO OKpYKarouied cpenbl. B ycrmoBusix
BJIOKHOTO KJIMMaTa 3HAYUTEILHOEC BBIMBIBAHWE HUTpaTHOTO azoTa (mo 20 kr/ra u
Oosiee) oTMevaeTcsi TOJBKO Ha JIETKUX TMOYBaX M MapPOBBIX MOJIAX. M3 3acesHHBIX
CYTJIMHHUCTBIX MOYB MOTEPH a30Ta BCIAEACTBUE BHIMBIBAHUSI HUTPATOB MPU CPEIHUX
HOpMax BHECEHUS a30THBIX yn0OpeHuil 00biuHO Huke. Ilo nanHbM CMoOJIEHCKOU
ONBITHOM CTaHLMHM, HA JAEPHOBO-NOA30JIMCTOM JIETKOCYTJIMHUCTOW IIOYBE CO
CKJIOHOB KpyTu3HOM 4-6° 1 nimuHoi okojio 300 M exxeroaHo ¢ 1 ra cmbiBaiocs 0,5—
5,7 T nouBsl. [Ipu 3TOM MOTEPH U3 MOYBKI U yIOOPEHUI cOCTaBIsIN: rymyca — 19-
127 xr/ra, azota — 9-24, dhocdopa — 2-10 kr/ra u xanmus — 9-68 kr/ra. Uem kpyue
CKJIOH, TeM Oonblie motepb. Ilpu kpytusHe ckinoHa 4-6° m Bellle HEOOXOIUMO
oOparaTh BHUMaHHE HA TIOTEPU MUTATEIHHBIX BEIIECTB.

BriMbIBaHWE HUTPATOB MPOUCXOJUT B OCHOBHOM B PAaHHEBECEHHUM U
MO3JHEOCEHHUN NIEPUO/IbI, KOT/Ia HA T0JI€ HET pacTEHU. B yCIoBHAX OpOIIEHHUS B

palioHaxX C JKapKUM KJIMMAaTOM HaOIOMArOTCS TOIBEM HUTPATOB KAMMILISPHBIM
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TOKOM BOJbI (B pe3ysibTaTe HCHApEHHUs) Ha TOBEPXHOCTh M HAKOIUJICHHE HX B
BEPXHEM MEPECHIXAIOIIEM clloe MoUBbl. [103TOMY BakHOE 3HaUEHUE UMEIOT BpeMs
BHECEHUsI a30THBIX YAOOpPEHUH M HHTEHCUBHOCTb IIpollecca HUTpUDUKAIUU
aMMHUAYHOTO a30Ta. HakoruieHne 3HaYUTENbHOTO KOJMYECTBA HUTPATOB B MOYBE
MOXXET TPUBECTH TaKXK€ K CYIIECTBEHHBIM IOTEpSAM a30Ta B pe3ysbTare
nenutpudukanuu, koropeie gocturator 10-35 % oT BHECEHHOTO KOJIMYECTBA.
[IprueM U3 HUTpPATHBIX yIOOpPEHUI MOTEpU a30Ta 3HAYUTEIHHO OOJbINE, YeM H3
amMmMuauHbIX. [losToMy mpu TpUMEHEHUH a30THBIX YyIOOpEHUil CcleayeT 1o
BO3MOXXHOCTH CHIKaTh MHTEHCHUBHOCTb HUTpUUKauu. B 3TOM ciydae uem
KOpOYEe CPOK BHECEHHUs a30THBIX YyHOOpEHHI 0 TOoceBa, TEM MEHbBIIE MOTepU
a3orTa.

[Ipy MOBEPXHOCTHOM BHECEHUM TBEPABIX AMMOHUNHBIX M aMUJIHBIX
yIOOpEeHUH WM MENKOW WX 3aJelKe BO3MOXHBI MOTEPU aMMHaKa, KOTOpHIC
BO3pAacCTalOT ¢ yBeluueHueMm pH, HOpMBI yioOpeHHii U BIaXHOCTU MOYBbl. Ecimu
IpU TOBEPXHOCTHOM BHECEHUM aMMHAuHOM CEIUTpbl U cylbdara aMMOHUS
MOTEPU aMMHaKa COCTaBIISIOT, Kak mpaBuiio, He 6osee 1-3 %, To mpu mpUMeHEHUU
BBICOKHX HOpM MoueBUHBI - 20-30 % OT BHECEHHOTO KOJIMYECTBA a30Ta.

[Ipy npuMeHEeHUW >KUIKUX aMMHAYHBIX YAOOpPEeHUN TMOTepu aMMHuaka
CHIDKAIOTCSI C yBENMYCHHEM TIyOMHBI MX BHECEHHS M BIAKHOCTH MOYBHL. Ha
CyMeCYaHbIX TIOYBaX TMOTEPh TMPAKTUYECKA HE OTMEYAeTCs TpH 3aJleiIKe
aMMUayHO# BojAbl Ha ryouny 12-13 cm, a 6e3BogHOrO amMmmuaka - Ha 16 cm. Ha
CYTJIMHUCTHIX MMOYBaX MUHUMAaJIbHAs TTyOMHA BHECEHUs aMMUAaYHOU BOJBI /—8 cM,
a 0e3BoHOrO amMmuaka - 12—14 cwm.

docdopHbie y10OpeHHs COCPETOTOUYNBAIOTCS B MECTE UX BHECEHUSI U OUYCHb
cJ1a00 MUTPUPYIOT MO TOYBEHHOMY MPO(HII0 Jake Ha JIETKHX ([ECYaHBIX W
cynecuaHblx) moyBax. IloaToMy BeposiTHOCTH BbIMBIBaHUS (ochopa U3
KOPHEOOMTAEMOr0 CJIOSl He3HAUUTEIIbHA.

[TornomieHne Kaausi MPOUCXOANT TIaBHBIM 00pa3oM OOMEHHO, M OH XOPOIIIO
yIEPKUBAETCSI OCOOCHHO Ha CBSI3HBIX IMOYBaX. HEKOTOpoe BBIMBIBAHUE €ro

BO3MOJKHO Ha IMOYBax MEeCYaHbIX U cymnecuaHbix (10 12 kr/ra).
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[Tponecc duxcanuu docdopa U kamus yaoOpeHHl B MOYBE B OCHOBHOM
MPOUCXOJIUT Cpa3y K€ MOCJIe UX BHECEHHUs (B TEUEHUE CYTOK) M 3aKaHUMBACTCA
pakTU4YecKu B nepBbiit Mecsl. [Ipu a3ToM docdhop nepexoauT B MaIONOIBHKHbBIE
COCIMHEHHUSI B 3HAUMTENbHO Ooybmmx KojiwmuectBax (50-70 %), wem kaymi.
HaunbGonee cumpHO ¢ocdhop 3akperusieTcss Ha KHUCIBIX JIEPHOBO-TIO30JMCTHIX
MoYBaX, COJAEpPX aIMX OO0JbIIOE KOJUYECTBO MOJYTOPHBIX OKUCIOB XKejie3a U
amomuaus. Kammit B Hambonee CHIIBHON CTemeHH (PUKCHUPYIOT IOYBHI,
CoJlepiKalie MHUHEpadbl MOHTMOPHJIJIOHUTOBOM TPYMIbl. 3aKpervieHHe Kaus
YCUJIUBACTCSI B TYMYCHUPOBAHHBIX M M3BECTKOBAHHBIX JCPHOBO-TIOI30JIMCTHIX
nouBax. [Ipu KoneGaHUSIX BIAKHOCTH MOYBHI (IIOTIEPEMEHHOE BBICYIIMBAaHHUE U
yBIaXXHEeHHE) QUKCcalUsl Kallisl YI0OpEeHU CYIIECTBEHHO yCuauBaeTcs, a pocdopa
— HE U3MEHSIeTCH.

Crenenb 3akperienus: ¢ochopa U Kanuss ynoOpeHUN Ha CBS3HBIX MOYBAX
IpH OCEHHEM U BECEHHEM BHECEHHWH [0 TMoceBa (TOCagKW) MPAKTHUECKU
onuHakoBasi. M3 ¢dochopHbIX ynoOpeHHil 3TO OTHOCHUTCA MPEXKAE BCEro K
MOPOIITKOBUIHBIM ~ BOJAOPACTBOPUMBIM M ITUTPATHO-PACTBOPUMBIM  (hOpMaM.
Uckmouenne coctapisieT ¢pochoputHas Myka. HeM paHblile 10 nocea oHa Oyner
BHECEHA Ha KHUCIBIX JIE€PHOBO-TIOJ30JIUCTHIX MOYBaX, TeM OoJjblle oOpazyercs
noctymnHoro docdopa a1t pacTeHUM.

['panynupoBaHHbIil cynepdocdar maydiie BHOCUTH ONMKE K MOCEBY WIH BO
BpeMs TIOCeBa, 4YTOObl  yMEHBIIUTH  3akperuieHue (Gocdopa  MOUBOIA.
['panynupoBanne oOecrednBacT MEHbIIEE CONMPUKOCHOBeHHE cymnepdocdara c
MOYBOM MO CPAaBHEHHWIO C MOPOIIKOBHIHBIM, YTO CHIDKAET CTEMEeHb (UKCAIUU
docdopa. Ho ecnu rpanynupoBanHbiil cynepdocdar BHECEH 3a70T0 10 MOCEBA,
TO TpaHyJa pacTBOPSETCS M 3aKperuieHne ¢pocdopa MoYBoil BO3pacTaer.

[Tpu menkoi 3anenke QocPOpHBIX M KAIMWHBIX yIOOpEHM 10 MmoceBa B
MEePECHIXAIOIINNA IO MOYBHI (hochOp U Kaauii BBUIY OUYCHb CJIa00# MOIBIKHOCTH
He OyIyT MCTOJb30BaHbl PACTCHUSMH, TaK KaK KOpPHEBas CUCTeMa BCKOpE MOCIe
MOSIBJICHUS BCXOJIOB B TIOMCKaX BIaru OyJeT pa3BuBaThCs BriayOb. [Ipu BHeceHuun

ITUX YIOOpEHUN KyJIbTHBATOPOM-PACTCHHETTUTATEIEM B MOJKOPMKY OHHU TaKXKe
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4acTO MOMAJal0T B HEJOCTATOYHO YBJIAXKHEHHBIM CIIOM MOYBBI M JaIOT MEHbIIUN
abdexT, yem mpu 3amenke Moa IUIyT a0 moceBa. DocopHble W KaIHIAHBIC
yI0OpeHus, 32 UCKIIOYEHUEM HEOOJIBIION MX YacTH, NP BHECEHUH B PSAKU MPHU
MOCEBE CJIEMYeT 3aJCNbIBaTh IUIYTOM C TPEAIUTY’)KHHKOM B 0Oojiee TIIyOOKue
BJIQXKHBIC CJIOW MOYBBI, B OCHOBHYIO 30HY Pa3BUTHs KOPHEBOW CHUCTEMBI PACTEHUH
(tabum. 13).

B 3aBucumMOCTH OT TPaHYJIOMETPUYECKOTO COCTaBa IIOYBBI, €€ BOJHOTO
peXMMa U HOPM BHOCHMBIX YJOOPEHHI MOXET €XKeroIHO BbIMbIBaThCsA ¢ 1 ra 1-30
kr a3o1a (ot 1 10 10 % oT BHECEHHOI'0 KOJIMYECTBA a30THBIX ya00penwii), 0,4-60 —
kamms, 8-360 - xamerms, 3-90 - marnums, 4-60 - ceper mo 100 kr xmopa u
HE3HAYUTEIbHOE KOJMUeCcTBO pocdopa.

B TpyHTOBBIC BOABI W BOJOEMBI 3a CYET HEMPABUILHOTO TPUMEHCHUS
ynoOpeHuid MokeT mocTymath A0 60 % HUTpaToOB OT 00IIEro WX KOJWYECTBa B
BOJIC.

OpHako Hay4HO OOOCHOBaHHasi cHUCTeMa YIOOpEHHsS B COUYETaHUH C
Mepe0BbIMU MPUEMAMH arpOTEXHUKHU U MPOTPECCUBHBIMU (POpMAMH OpraHU3AIUN
TpyJda TIO3BOJISET TIONyYaTh BBICOKYIO YPOXKAWHOCTh CEIhCKOXO3SHCTBEHHBIX
KyJIbTYp HaJIeKAIIEro KauyecTBa W TOBBINIATH IJIOJOPOANE MOYBHI 0€3 KaKoW-

00 Cephe3HON OMACHOCTH 3arpsI3HEHUS OKPYKAIOLIEH CPeIbl.

OcHoBHoe (IoM0CeBHOE) yI00peHue
OT1oT cnocob oOecreynBaeT MUTAHWE PACTEHUN HA TPOTHKEHUU BCEH
BEreTallid, OCOOCHHO B TIEPHOJ HWHTCHCUBHOTO pOCTa, KOTJa OTMEUYaeTCs
HauOosbIliee TOTPEOJICHHEe TUTATENbHBIX BemecTB pacTteHueM. (OCHOBHOE
ynoOpeHue BKIIIOYAaeT OOJBIIYI0 YaCTh MUTATEIBHBIX BEIIECTB OT OOIIEH HOPMBI.

Ero MmoxH0 BHOCUTBH UJIM OCEHbIO, M1 BECHOM. DTO 3aBUCHUT OT.

o MMOYBEHHO-KJIMMATHICCKUX YCIIOBUM;

o 0COOEHHOCTEHN yI100peHuit;

o HaJIMYUs YAOOpPEHHH B XO3SAHWCTBE M JPYrUX OpPraHU3aI[MOHHBIX
[IPUYKH.
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Pa3memenne ynoOpeHnii B MOYBE 3aBUCUT OT Opyaus 3aaenkd (cM. Tadi.
13).

I'myboxast 3amenka ygoOpeHMH AOCTHUTaeTcsi ILUIYTOM C MPEAILTYKHUKOM,
3aTeM IUIyroM 0e€3 MpeaITy>)KHUKa W TKEIOoW JuckoBo Ooponoit. [lpu
OJIMHAKOBOW TIIyOMHE 00paOOTKH MOYBBI KYJIBTHBATOpP C MPYKHUHHBIMH JanaMu
Jdydllle 3aJeNbIBaeT yIOOpeHus, dYeM KyJIbTUBATOP C YHHUBEPCAIbHBIMU
cTpenbuathiMi  Janamu. Ilpu rnybune peixaeans 10 cM B BepxHeM
nepeceixatomeM cioe mouBbl (0-5 cm) ocraercs oxono 80 % ymoOpeHwmii, 4TO
0COOEHHO HEXENATeNbHO 7151 POCPOPHBIX U KATTMHHBIX YAOOPEHUH.

BbibOop onTUManpHBIX CpPOKOB BHECEHHS OCHOBHOTO yAOOpeHus B

3HAYUTEIFHON Mepe OTpeesieTcs IPexkIe BCero:

J I'PaHYJIOMETPUYECKUM COCTABOM ITOYBBI;
o YCIIOBHSIMU YBIIaKHEHHS;
. CBOMCTBaMH CaMHX yIOOPEHHI.

Taomumna 13
IIpumepHoe pacnpenesieHHe MUHEPAJIbHBIX YI00peHHH U H3BECTH B
MAaXOTHOM CJIO€ MOYBBI MPH 3a/IeJIKe UX Pa3IHYHLIMHA OPyausaMu, %o

Cu10i MO4YBBI, CM

Opyaue ¥ rJIyoOMHA 3a1eJIKHN
Py y 0-5 5-10 10-20

[Tyt [TH-4-35 ¢ mpenmnyxauKoMm, rimyouna 20 cm - - 100
[Tnyr ITH-4-35 G6e3 npenmnyxuuka, riryonHa 20 cm - 23 77
Bopona nuckoBas Tsoxenas bJ{T-2,2(B nBa ciena) 27 45 28
KynbTuBatop ¢ npyXKMHHBIMH Jlaniamu, riryouna 20 2 31 37
cM

KynbTuBatop ¢ yHHBEpCATbHBIM CTpEIbYATHIMU

nanamu, riayouna 20 cm . > 20
KynbTuBatop ¢ yHHBEpCATbHBIM CTpEIbYATHIMU Y 16 )
nanamu, riryouna 10 cm

Bbopona 3y0oBas jerkas 100 - -
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Bbopona 3y0oBas Tspxenas 97 3 -

1. 30Ha 0CTATOYHOr0 M M3OBLITOYHOrO YBJIAKHEHHS (IEePHOBO-
MOJ30JIUCThIE TOYBbI, Cepble JieCHbIe MOYBbI, ONOA30J€HHbIE YePHO3EeMBbI,
BbIIIIeJI0YeHHbIE YePHO3€eMbl)

A30THbIe yI00peHHus] HUTPATHOW M aMMHUAYHO-HUTPATHOU (opMm ciemyeT
BHOCUTH BECHOW, YTOOBI M30€kKaTh JUIIHUX MOTEph a30Ta. B 3TOM ciydae ux
3aJIeNBIBAIOT TI0J1 TIEpenaiiky 3401 WIM 4Yallle BCEro KyJIbTUBATOPOM. YUHUTHIBaS,
YTO HUTPATHBIM a30T OBICTPO MUTPUPYET IO MOYBEHHOMY MPOQUIIO C OCATKAMHU,
OO0JIBIION TPEBOTH HETITYOOKasl 3a/ielKa YIOOpeHH KyIbTUBATOPOM HE BBHI3BIBACT.
AMMMAUHBI a30T B TEIUIBI BECEHHUM MEpUOJa MPAKTUYECKH IOJTHOCTHIO B
TEYEHUE JABYX HEJENb MPEBPAIACTCS B HUTPATHBIA U JIETKO MPOJBUTAETCS BHU3 C
aTMOC(EepHBIMU OCaIKaMU UJIM TTOJIUBHON BOJION.

AMMHAYHYI0O BOJy, O€3BOJHBIH aMMHAK Ha CBS3HBIX IO0YBaX MOXKHO
BHOCHUTB OCEHBIO JIOKAJIBLHO Yepe3 KUKJIEPhI T0JT KYyJIbTUBATOP MoJjiocamu yepe3 16-
20 cm. o nuanm BHeceHus auddysus cinadas (2,5 cMm - B 0HY CTOPOHY, 2,5 cM —
B Jpyryto). IloBBIIIICHHAsS KOHIIEHTPAIMS aMMHaKa HWHTHOUPYET AeSITeIbHOCTh
MUKpPOOPTaHWU3MOB, M HUTpUbUKaIMs He npoucxonut. Ha mecyanwix mousax
BHOCUTh aMMHAUHYIO BOAY M O€3BOJHBIA aMMuak Henb3s. [Ipu 3amenku BOgHOTO
aMMHaKa Ha CYIJIMHUCTBIX MOoYBax Ha rryouHy 7-10 cMm, Ha cynecyansix — Ha 12-
13 cm, a 6e3BOIHOTO aMMHUaKa Ha CYIJIMHUCTBIX MOYBax Ha Tiyouny 12-13 cm, Ha
cyrecyaHoi mouse — Ha 16 cM moTeps a30Ta HE MPOUCXOIHUT.

XKunkue aMmmuadnsie yaroOpenus (aMMmuayHas Boja, OC3BOIHBIN aMMHAK) B
30H€ JOCTATOYHOTO YBJIAXHEHHUS Ha JIEPHOBO-TIOJ30JUCTHIX MOYBAX TSKEJIOTO U
CPEIHEro rpaHyJIOMETPUUECKOTO COCTaBa MOKHO BHOCUTH C OCEHU O] ILJIYT.

Wuorga Ha TSXKENbIX TEPHOBO-TIO30JIMCTHIX MOYBaX PEKOMEHAYIOT BHOCUTh
TBEp/AblE aMMHAYHBIC yIOOpEHUs C OCeHH. B 3TOT mepumon, ecnu TemMieparypa
oyner Hmwxke 10 °C, npouecc HUTpU(DUKAIMU MPAKTUUECKH MPUOCTAHABIMBAETCS.

Ho nipu n3mMeHeHuu MOoroHbIX YCIOBHM BO3MOXHA HUTPU(DUKAIMS, YTO TPUBOIUT
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K nmotepsiM azota. [loaToMy M Ha Takux MouYBax HauboJiee 1enecoo0pa3Ho TBEpAbIE
aMMUa4yHble YA0OpEHUS! TPUMEHSTH BECHOM.

®ochopHble yno0peHusi ydiie 3aJeibiBaTh Ooljiee TIyOOKO, T. €. MO
BCIIAIIKY 3s10W WJIM BECHOM TOJT €€ Tepenainiky, Tak kak pocdop mpakTudecku He
MepPEABUTACTCS 1O TMOYBEHHOMY MpO(IIII0 Ha CBSA3HBIX MOYBax. Eciv BHOCHUTH
dhocdopHbie ynoOpeHust BECHOMU 1Mo KyJabTuBaTop (rimyorHa 3anaenku 10-12 cm), To
80 % ynmoOpenmii octaetcs B cioe 0-5 cMm, a KOpHEBas cucTeMa PacTCHHA HIET
BITYyOb TTOYBBI U BHECEHHBIN (hOChHOp UCTIOIB30BaH €10 HE Oy IeT.

Kaauiinble yao0peHUsi TPUMEHAIOT BECHOM TOJBKO Ha MECYAHBIX U
CyIlecYaHbIX IMOYBaX BJIIAKHOM 30HBI (WIM TIpH opolieHuu). Ha npyrux mousax ux
Jy4Iie BHOCUTh OCEHBIO MO/ 350b, 0COOEHHO XJIOpcojepskaiue. B aToM ciydae 3a
OCCHHE-BECEHHUH MEePHO]T XJIOP BEIMBIBAETCS U3 BEPXHHUX CJIOCB IMOYB U OKA3BIBACT
3HAYUTEIILHO MEHBITICE OTPHUIATEIHHOE JeHCTBHE Ha XJIOPO(POOHBIE KYIbTYPHI.

HagBo3 (komMmocT) BHOCST 101 350b (OCEHBIO TOJ TUTYT — KEJIATEIbHO) I
BECCHHIOIO Tepernamniky. BeceHHee BHECEHUE HAaBO3a MPAKTHKYETCS B TOM cllydae,
€CJIM K OCEHH €T0 HAKOIUJIOCh B XO35IIICTBE HEJJOCTATOYHO, & TAK)KE Ha MEeCYaHBIX U
CyIIeCUaHbIX MOYBAX BBUIY BO3MOXKHBIX TTOTEPh a30Ta U KaJHI.

Jlnst HedepHO3eMHON 30HBI MPEMTOYTCHUE OTAACTCS MOMYIEePENpPEBIIeMY U
Jake CBEXEMY HaBO3y, BHECEHHOMY C OCEHHU Toj 350b. Ha Tsokenbix mouBax
ceBepHOii yacTu HeuepHo3eMbsi TpeOyeTcs OoJiee Mekas 3aJiejIka HaBo3a, 4eM Ha
Jerkux mouBax. [Ipm Menkod 3amenke Ha BIAKHBIX M TSDKEIBIX TMOYBaxX OH

pasnaraeTcsi MHTEHCUBHEE, YeM MpHU IITyOOKO#, e Oosee ciabas adpariusi.

2. 30Ha HeZOCTATOYHOrO YyBJAKkHeHUsi. OTCYyTCTBHE NPOMBIBHOIO
pe:xxkuMa (0ObIKHOBEHHbIE, THIHUYHbIC, HKHble 4Y€PHO3€Mbl, KAIIITAHOBbIE
MOYBbI)

PexomenmyeTcss BHOCUTH a30THbIe YAOOpeHUsi C oceHu moj 350b. [lpu
BECCHHEW MENKOMW 3aJIe]IKe OHU TIOTAIAal0T B OBICTPO MEPECHIXAIOMINA CJIOM TTOYBBI
1 3(G(HEKTUBHOCTh UX CHUXKAETCS, OCOOCHHO €CJIU JI0JT0€ BpeMs HE BBINAJAOT

ocaZiku. A30THBIC YJIOOpEHHUs BHOCAT TOJ KYJIbTHBATOp WM Tepenamky (moj
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caxapHylo cBekiy, kapTodens). /[luckoByro OOpoHY HE MCIHOJIB3YIOT, TaK KaK MpHU
HEMPABUJIBHON PETYyJIMPOBKH YBEJIMYMBACTCS KOJIMYECTBO KOPHEOTIPBHICKOBBIX
COpHSIKOB Ha moJje (mbIpeil, ocOT U Ap.). A30THbIE YyHOOpPEHUS aMMOHHHHOW H
aMUJHON (OpPM BHOCAT OCEHBIO, HE 00siCh MoTepb. [Ipn BHECEHMH aMMOHHUITHOMN
CEJIUTPBl C OCEHHM BO3MOXHBI TMOTEPH a30Ta B pe3yibTaTe AcHUTpuukammu. B
KApPKOM KJIIMMATe€ HUTPATHl MOAHUMAIOTCS BBEPX II0 KaNWLIAPaM U CTAHOBSITCS
HEJOCTYITHBIMU U1 MUTaHUsl pacTeHuid. ModeBrUHY HEOOXOIUMO 3aJeJbIBaTh Ha
ryOuHy He MeHee 5 cM, 4ToObI u30exkaTh motephb azota (20-30 % morepu azota
IpU IOBEPXHOCTHOM BHECEHHMM MOYEBHHBI OT OOLIEr0 KOJMYECTBa a30Ta B
yA00pEHUH).

®ochopHble U KaluiiHbIe yI00peHHs] HEOOXOAUMO BHOCHUTH IUIYTOM C
NpEeAIUIy’KHUKOM B 0oJjiee riiy0okue ciion nmoyBbl. Eciyu HapylmuTh BHECEHUE MOJ
IUTYT ¥ MEPEHECTH BHECEHUE YA00PEHUI Ha BECHY O] KYJIbTUBATOP, TO Gocdop u
Kanmuii Oynmet HaxoauTbes B cioe 0-5 cM, KOTOpBIN MepechiXaeT W DIEMEHTHI
nuTaHus OynyT HE JOCTYIHBI AJIs HTUTaHUS PACTEHU.

B 3acymnmBBIX paliOHax CTpPaHbl MPEAIIOYTEHUE OTAACTCS NEPENpEBIIEMY
HABO3y, TaK KaK OH MEHBIIE MCCYIIAET MOYBY, B 3acCylImuBBIX paliOHax HaBO3
3aMaxuBaloT riIy0Xe, YeM B yBIIaXKHEHHBIX.

HepaBHomepHOCTh BHECEHUS yI0OpeHUl He JoiKHA TTpeBbimats 15-20 %.

OcHOBHOE y/1I00pEeHHEe MOKHO BHOCHTH Bpa3OpocC U JIOKalibHO. B HacTosmiee
BpEMS UCTIBITHIBAIOTCA CIACAYIONINE CIIOCOOBI JIOKAIIBHOTO BHECEHHS YI0OpEHU:

o JOTIOCEBHOE JICHTOYHOE BHECEHHE OCHOBHOTO YyIOOpEHHS TOJ
3€pHOBBIE KYJBTYPhl CHENUATFHBIMU MAlllMHAMH THIA PSJOBOM TYKOBOHW CESUIKU
WM KOMOMHUPOBAHHBIMU TTOYBOOOPA0ATHIBAIOIIMMHU arperaTaMu;

o JICHTOYHOE BHECCHUE OCHOBHOTO YAOOPEHHS IPH IMOCEBE 3EPHOBBIX
KYJIbTYp 3C€PHOTYKOBBIMH CesSJIKAMH WJIH KOMOWHHPOBAHHBIMU arperaTtaMu,
COBMENIAIONMMHU BHECEHHE YIOOPEHUH U TIOCEB C IPYTUMU OTIEPAIHSIMH,

o JIEHTOYHOE BHECEHHE OCHOBHOTO MHUHEPAIHHOTO YIOOpEHUS TIOJ

KapTodeab KOMOMHUPOBAHHBIMU CaXKaJTKaMHU.
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[lo maHHBIM OMBITOB, MPHU JIOKAIHHO-JIEHTOYHOM MPUMEHEHUH OCHOBHOTO
ynoOpeHus yposkait mosbimaeTcs Ha 3-23 % 1mo cpaBHEHHUIO ¢ pa30pPOCHBIM.

OmHAKO MPHU CHCTEMAaTHIECKOM €KETOHOM JIOKATbHO-JICHTOYHOM BHECCHHUU
B CEBOOOOPOTE CPETHUX W BBICOKHX JI03 yIOOpEHMH pPe3yJbTaTUBHOCTH TaKOTO
crioco0a CHUXKAETCSI.

OcHOBHOE yoOpeHue JICHTOYHO BHOCAT JI0 MoceBa Ha riryouny 10-12 cm (B
CTpaHaX C JOCTaTOYHBIM KOJIMYECTBOM OCAJKOB, Takux Kak Jlamwms, AHTIuUA,
Hupepnanabl u Ap.), paccTOosSHHME MEXKAY IojiocaMu coctaBiasieT 16-20 cw.
JleHTOYHOE BHECCHHE YMOOPCHHWM IOIMYCTUMO WM OJHOBPEMEHHO IIPU IIOCEBE,
[IMPYHA JCHTHI TIPU 3TOM cocTaBisieT 2-5 cM. [Ipu mocaake kaprodens ynoopenus
BHOCAT HIDKE KIyOHS Ha 5 cM. B P® neHTouHoe BHECEeHHE YIOOpEHHUI, Kak
MpaBUJIO0, HE TMPAKTHUKYETCSA. B 3acyluiMBBIX YCIOBHSX BHOCAT YAOOpECHHS Ha
JOCTaTOYHYIO TIyOWHY, BO BIQXHBIX pailOHaX JIGHTOYHOE BHECEHHE YI00peHUN
HaOmrogaeTcss ciabas OT/Aada M3-3a HEPaBHOMEPHOCTH BHECEHUS YIOOpPECHMIA.
OnHako CTOMT OTMETHTh, YTO TPU JIOKAJLHOM BHECCHHH YIOOPCHHH MEHBIIE
3akperuisercss pochopa u kanmus (Ha MouBax ¢ TMpeoOIaTaHHMEM MHHEPAJIOB

MOHTMOPUWIJIOHUTOBOM TPYIIIIBI).

KoHTpoJibHBIE BONIPOCHI:

1. Kaxue mpuemsbl, cpoku ¥ criocoObl BHECEHHS YI0OpEHUIA?
2. Urto Takoe HOpMa U 71032 yI0O0peHUIA?
3. KakoBbl OCHOBHBIE TEOPETUUYECKUE ACIIEKTHI, OMPEACISIONINE CPOKH

BHECEHUS U TTIyOMHY 3aJIeKH YA0OPSHMIA?

4, KaxoBbl mpuMepHbIe TOTEPH MUTATEIBHBIX BEIIECTB OT BHIMBIBAHUS U
BOJTHOM 9PO3UH, a TAKXKE Ta3000pa3HbIe MOTEPH a30Ta U3 yI00pEeHU?

5. KakoBo 3HaueHue TiryOUHBI 33JICTTKH 711 pa3HBIX BUJOB YI0OpEHU?

6. Kak pacnpenensieTcss mociioiHO OCHOBHOE YyJIOOpEeHHE B IMOYBE MPHU
3aJIeTIKE €T0 PA3INYHBIMU OPYIUSIMU?

7. KakoBa ponb OCHOBHOTO ymOOpeHHs Uil ONTUMHU3ANNHN TMUTAHUSA

CEJIbCKOXO035HCTBEHHBIX KYJIbTYp?
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8. KakoBbl CpPOKM OCHOBHOTO BHECEHHs pPa3HbIX BHOB yIOOpeHHUI B
Pa3IMYHBIX TOYBEHHO-KIMMATHYECKUX PETHOHOB?

9. B dem 3axirodaeTcs MPEeUMYIIEeCTBO JIOKAThHO-JICHTOYHOTO BHECCHHSI
OCHOBHOTO ymoOpeHms 1miepen; pazOpocHpiM? Kakue cmocoObl JIOKaTEHOTO
BHECEHUS yOOpEeHHIT?

10. Kakme MammMHBI HWCHOJB3YIOT JUISI BHECEHUS OPTraHUYeCKUX U

MHUHCPAJIBHBIX y,HO6p€HI/II‘/’I J0 ITOCCBa M KaKOBa HUX HpOI/I3BOI[I/IT€JII>HOCTB?

IIpakTuueckoe 3ansitue Ne 9. Ilpuembl, CpOKH, CIMOCOOBI U TEXHHKA
BHeCeHUsl y100peHuii (Mpo1oJIKeHHe)

Ieb: U3y4duTh IPUEMBI, CPOKH, CITIOCOOBI M TEXHUKY BHECEHUS YI00peHHI

3apaun:

1.  H3yuuth mnepuommveckoe (3amacHoe) BHeceHHE (OCPOPHBIX U
KaJIMIHBIX yI00peHHIH,

2. OcBOUTH BHECEHHE MPUITOCEBHOTO (PSIAKOBOr0) yAOOpEHUS;

3. W3y4nTh MpUMEHEHHE MTOCIIEITOCEBHOrO ynoopeHus (II0KOPMKY).

3anacHoe BHeceHHne GoCcPOPHBIX U KATUMHHBIX YI00peHUit
OpHuM u3 cnoco0OB OCHOBHOI'O BHECEHMs yAOOpEHUs SIBJISETCS 3alacHOe
(mepuonmyeckoe) BHeceHHUE (GOCHOPHBIX M KAIMHHBIX YHAOOpEHWi. A30THBIC
ynoOpeHusi B 3amac He BHOCSAT, TaK KaK MPOUCXOJAT OrPOMHBbIE TOTEPH a30Ta OT

BbIMBIBAHUSA U ):[CHI/ITPI/I(l)I/IKaHI/II/I.

E:xeronHoe BHeceHue 3anacHoe BHeceHHe
1. 40 xr P20s 1. 160 xr P,0Os
2. 40 xr P05 2. -
3. 40 kr P,0s 3. -
4. 40 xr P,0s 4, -
Bcero 160 kr P,0s Bcero 160 kr P20s

CyIiecTBYIOT pa3IMuHbIe MHEHUS IO TIOBOJTY 3TOTO CIoco0a.
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B omHMX cilydasx OH MMEET MPEUMMYLIECTBO 110 CPABHEHMIO C €XKETOIHBIM
BHECEHHEM YAOOpeHU, B APYrUX paBeH WM ycTymaeT mocieanemy. Ha Ttex
IIOYBax, I'Jle MPOUCXOJAT CUIIBHOE 3aKperuieHne gocdopa ynoOpeHuil u cuibHas
HeoOMeHHasi (¢uKcalus Kaiusi, 3alacHOe BHECEHHE YAOOpeHUH ycTymaer
exxeronHomy. [lpu 3amacHOM BHECEHMH YIOOPEHHI CHMXKArOTCS 3aTpaThl Ha

BHCCCHHC, IIPOUCXOIUT 3KOHOMHUA TOPIHOYC-CMA30YHLIX MATCPHUAJIOB, TCXHUKU H

T.J.

3anacHoe BHECEHUE 00s3aTENbHO:

o Buecenne ynoOpenuidt moj TOKPOBHYIO KynbTypy. IlokpoBHas
KyJIbTypa — 3CpHOBas WJIHM KOPMOBas KyJbTypa CIUIOIIHOTO ceBa (SYMEHb,

BUKOOBCSIHAsI CMECh U JIp.).

1. SluMeHb ¢ 10JICEBOM MHOTOJIETHUX TPaB P:K;
2. MHuoronetnue Tpassl 1 rona nons3zoBanusd. PoKo
3. MHoronetHue TpaBbl 2 rojaa nmojb3oBanus  PoKo

®dochopHble U KanuilHble YAOOpPEHMs] BHOCSAT B 3amac MOJ IOKPOBHYIO
KyJbTYypY U3 pacueTa Ha MHOTOJIETHHE TPaBHI Ha JIBa TOJa.

Y nobpenuss mactoumi. OrpaHuyeHUs] yCTaHABIMUBAIOTCS MO J103aM KaJus
300-350 kr/ra, mis docdhopa OrpaHUUCHUNH HET, MOYKHO BHOCHTH BBICOKHE J03bBI
ynoopenus (600-800 kr/ra u Bbiie). Pa3oBoe mNpHMEHEHHE BBICOKHX HOPM
KaJIMAHBIX YAOOpEHHH MOXKET CHocoOCTBOBATh IOBBIIIEHHOMY COJEPKaHUIO
kanus B ypoxae (cBbimre 3 % K;O Ha cyxoe BEIeCTBO) U TEM CaMbIM JICHCTBOBATh
OTpHUIIATEIbHO HAa OpPraHWU3M JKUBOTHBIX. Kpome TOro, BBICOKHE HOPMBI
XJIOpCOAEpKAIMX KAIUMHBIX YAOOpEHUN B TEpBble TOJAbI MOCIE MX BHECEHUS
MOTYT YXYAIIUTHh KAYECTBO ypoxkas xJopodoOHbix KyiabTyp. [Ipu BHecenun 300-
350 kr/ra kanus B 3amac Ha MacTOMIIE NaJbHEUIITYI0 HOPMY KaJTUIHBIX YI00pEHHMI
clielyeT BHOCHTH 4epe3 3 rojaa moBepxHocTHO Ha Oojnee 60 kr/ra KO mocne
KaXIOro ykoca, Ooyiee BBICOKas J03a pa30BOM MOJKOPMKHM MOXET BBI3BATH
MOSIBJICHHE 3a00JICBaHUN y KUBOTHBIX.

o VY noOpenue monoaoro caga. Buocar mo 500-600 xr dochopa u kanus

O/ TUTAaHTAXKHYIO BCHaIKy Ha rryouny 50-60 cwM.
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° B oTaenpHBIX XO03SMCTBax, MOJYyYalIIMX MHOTO yaoOpeHuit. Ecim
KOJMYECTBO YI0OPEHHI OrpaHUuEHO, 3a1IaCHOE BHECEHUE HE OMPAaBJIaHO.

B Tex xo3siicTBax, rae yao0peHuit mpuMeHseTcs HeI0CTaTOYHO, HEPA3yMHO
UX MCIOJIb30BaTh B 3aac Ha 4acTH IUIOMAAH (KpOME OTMEUEHHBIX BBIIIE CITy4acB)
U He ynoOpsATh Apyrue moiisd, Tak Kak 3(p(eKT OT MX BHECEHUS B IIEJIOM IO
X035UCTBY cHU3UTCS. KanuiiHble ynoOpeHHsi He cleAyeT BHOCUTh B 3amac Ha
NECYAHBIX U CYNECUYAHBIX [MOYBAX, I'/I€ BO3MOXKHO BEIMBIBAHHE KaJIU.

3anacHOe BHECEHHE ONpaBAaHO IOJ| MOTCHIMAIbHO 00Jiee MPOAYKTHUBHBIC
KYJIbTYpHI (KapTodeib, CBEeKIa, KyKypy3a U Jp.).

3anacHoe BHeceHHE (POCOpPHBIX M KaTMHUHBIX YAOOPEHHI HCHOJIb3YETCS
IPY KOMIUIEKCHOM arpoXuMH4YecKoM oKyabTypuBanuu nosei (KAXOII).

[Tporpammoit KAXOII mnpemycMaTpuBarOTCs YBEJIMYEHUE COIACPIKAHUS
NoABMKHBIX (opMm (pocopa u Kanus B MOYBE 10 ONTHUMAIBHOTO YPOBHS IyTEM
BHECEHHUSl TMOBBILICHHBIX HOPM OPraHWYECKUX M MMHEpaIbHbIX YAOOpEHUH,
BBIPDAaBHUBAHKME IUIOJOPOJAMS, HW3BECTKOBAHWE WJIM THUIICOBAHWE, YHUYTOXEHUE
COpPHSKOB, MOBBIILIEHUE SKOHOMUYECKON 3(DPEKTUBHOCTU CPEACTB XUMHU3ALMH, a
TaK)X€ IMPOBEACHUE APYIMX KYJIbTYPTEXHUYECKUX MEPONPHUATHI, B TOM YHCIIE
MPOTUBOIPO3UOHHBIX.

Ha xucapix mouBax s¢dextuBHO QocdopuToBaHue, T. €. TPUMEHEHHUE

dhochopuTHON MYKH B 3amac Ha psjl JIET.

IIpunoceBHoe (psiaAKOBOE) y100peHue

[Tpu sTOoM cmocobe BHeceHHs YAOOpPEHHE BCerJa pa3MEIIaeTcsi B MOYBE
JIOKaJbHO, TEM CaMbiM OCOOEHHO 3HAYMUTENIbHO MOBBIMIAETCS K0P UIIMEHT
ucrnonb3oBanusa ¢docdopa u3 cynepdocdara (mpu BHECEHUU €TO TOJ 3€PHOBBIE
KYJILTYpBI TIpH TIoceBe K03 duimeHT MmoxkeT coctariisath 40-60 %).

B psakoBoMm ynoOpeHWM MEPBOCTENEHHOE 3HAYCHHE MPHUHAJJICKUT
dbochopy, 3HAUNTETILHO MEHBIIIEE - a30TY, a Kanui 9acto He maeT 3ddexra (kpome
KaJIMETIOOUBBIX KYJIbTYp) U JIaXK€ MOXET HECKOJbKO CHU3UTh YpOKail, 0COOEHHO

MEJTKOCEMEHHBIX KyJIbTYp. A30T B COCTaBe PSJAKOBOTO YIOOPEHUS 3€PHOBBIX
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KyJbTYp IO XOPOLIO YAOOPEHHOMY MpPEAIIECTBEHHUKY, KaK MpaBWiIO, HE JaeT
pUOABKHU ypOXKasl.

[IpunoceBHOE  ynOOpEeHHE CYHIECTBEHHO YIYYIIA€T POCT  MOJIOJBIX
pacTeHMii, KOrja OHHM €IIe OYEHb IUIOXO MOTYT HCIMOIb30BaTh (Hochop MOUBHI,
CrocoOCTByeT OOJbIIEH YCTOMUYNBOCTH BCXOA0B K HEOIArOMPUSTHBIM YCIOBUSIM.

Hopwmbl BHECEHHS TTPUITOCEBHOTO Y00pEHUs, Kak mpaBuiio, HeBenuku (5—20
Kr/Ta Ka)JI0ro 3JeMEHTa MUTaHKs). ITO CBA3AHO C TEM, YTO MPH MPSIMOM KOHTAKTE
(6e3 mpoCIOWKHM TOYBBI) YIOOPEHUH C CEMEHAMH BBICOKAs KOHIICHTpPAIUS
pacTBopa coJie MOKET OTPHUIATENBHO CKa3aThCsl HAa MX BCXOXKECTH, a TaKKe C
OuYeHb c1a0bIM NepeaBUKEHNEM (ocdopa U Kajaus U3 oyara BHECEHUs, B TO BpeMs
KaK KOpHEBas CHUCTEMa PAcTEHHs U3 BEPXHETO OBICTPO MNEPECHIXAIOIIEro CJos
MOYBBl  pa3BHBAaeTCs BIIyOb B TMoWcKax Biarn. I[lostomy, Hampumep,
HeleIecoo0pa3Ho MO 3€pPHOBBIE KYJIBTYphl MpH MoceBe BHOCUTH Oonee 10-20
kr/ra P,Os, Tak kak cHIKaeTcs 3¢ GEeKTHBHOCTE cyrepdocdara.

Haubonee uyBCTBUTENbHBI K TOBBIIICHHON KOHIIGHTPAIIMH IOYBEHHOTO
pacTBopa KyKypy3a, JI€H, MOPKOBb, JIyK, OTYpIIbl, OPIOKBA, TypHENC (PEKOMEHIYIOT
103y pankoBoro yaoopenus 7/ kr P;Os, 3epHOTYKOBas ceslka HE HacTpauBaeTcs
TaK TOHKO, MO3TOMY, Kak npaBuiio, BHOCAT 10 kr P2Os); HauMeHee 4yBCTBHUTEICH
KapToQens.

buonoruueckuit cmpici  psgkoBoro QgochopHOro ymoOpeHus: eciu B
HavyaibHbIe (Pa3bl pa3BUTHUSL pacTeHUE OYJET MCHBITBIBATH HEMOCTaTOK ¢ocdopa,
CKaXXETCsl Ha 3aKjajJKe PEernpoayKTHUBHBIX OpraHoB — Henobop ypoxkas. Ecmu
pacteHue Oyaer He 00ecnedeHO B KPUTHUECKHUH nepuona nuTaHus Ggocpopom, To
BOCIIOJTHUTH HEIOCTATOK JTaHHOTO 3JIEMEHTa B Oy/IyllleM BO3MOXXHOCTH HE OyJeT, a
BOT HEJOCTAaTOK Kajusi B KPUTUYECKUN MEPHOJ BOCHOJHUTH MOXKHO. Kpome
dbochopa BaxkHOe 3HaueHHME HMeeT a30T. HepoctaTok a3zoTa B KPUTUUECKUUN
Nepuoj, MUTaHHUS PACTEHUS TaKKe OTPULIATEIBHO CKakeTca Ha ypoxkail. Ecnu
MOYBAa XOPOILIO OKYJIbTYpPEHa, JOCTATOYHOE KOJMYECTBO MOABUKHBIX (HopM

dbochopa 1 a3orta, TO pAAKOBOE YAOOPEHUE BHOCUThH HU K UEMY.
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Hawnydamuit 3¢ ekt oT pSaKoBOro yaoOpeHUs JOCTUTAeTCS B TOM Cllydae,
€CId MEXIy YyIOOpEeHUSMHU M CEeMEHAaMH HMEETCS MPOCIOWKa IMOYBBL. ITO
0COOCHHO Ba)XXHO, KOTJIa B COCTaBE NMPHUIIOCEBHOTO yIOOpPEHUSI HAXOMITCS a30T U
KaJIuHu.

B kadyecTBe mNpUIIOCEBHOTO YyHOOpEHUS MPUMEHSIOT TPaHYIMPOBAHHBIN
HpOCTO# M JIBOIHON cymepdocdar, a Takke KOMILICKCHbIE yaoopenus (ammodoc,
auammoddoc, HuTpodoc, HUTpoocKy, HUTPO aMModoc U HUTPoaMMOpOocKy). Jlims
BHECEHUS B PSAAKU HE CIIEyeT TOTOBUTH CMECh MPOCTHIX YAOOPEHUI, TaK KaK MpU
ATOM 4acTo 00pasyeTrcss Maxyllasics TpyIHOBbICEBaeMasl Macca.

2NH4NO3 + Ca(H2P04)2 - 2NH4/H>PO, + Ca(N03)2

2USPOCKONUYEH
2KC| + Ca(H2P04)2 - 2KH2PO4 + C&Clzl
2UCPOCKONUYEH,
APOCMHO 00pazyem Kpucmaiisl

Ecin cmemars ynoOpeHHss HENOCPEACTBEHHO Tiepe]] BHECEHHEM, TO
pazOpachIBaTesIeM €Ille MOKHO BHECTH, a BOT IIPU MPUMEHEHHH TYKOBOH CESJIKON
Oynetr wucmopuyeH arperaT. B sTom cioywae Jydiie TOpPUMEHSITH  OJUH
rpaHyJMpPOBaHHBIN cyriepdocdar.

[Tpu BBICOKMX J03aX OCHOBHOTO YIOOpEHMs MOJIOKUTEIBHOE eHCTBUE
MPUITIOCEBHOTO YAOOpEeHHs 3aMeTHO ociabeBaeT wiuM wucde3aer. Eciam HOpma
ynoopennii 6osee 100 xr 1.8./ra, pAAKOBBIC YI0OPEHHSI HE TEHCTBYIOT.

Ecmu comepkanme ¢ocdopa B mouBe Ha ypoBHe 1, 2, 3 KIaccom, TO
HEOO0XOAMMO BHOCUTH psakoBoe (ocdopHoe ynobpenue. IIpu xopomei
obecrnieueHHOCTH 1O4YBHI (hochopom (4, 5, 6 kaccer), To GochopHbie yI0OpeHHS B
PAIKHA HE UMCIOT 3HAYCHUS.

[TpumepHBI€e 103BI PSIIKOBOTO yIOOPEHHUS:

° [Tox 3epHOBBIC BHOCAT psiaKoBbie yanoopenus NigPio;

o ITon xaprodenb BHOCAT psnkoBbie yaoOpeHust N2o-40P20-20K20-40. TIpu
BHECCHHMU YyBeNMYMBaeTcs ypoxail kimyOHed Ha 20-40 w/ra. Jloza psiikoBOTO

ya0OpeHus 3aBUCUT OT TOT'O, €CTh JIM pabouasl cujia B XO35HUCTBE W Kakas. Eciu
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aBTOMAaTHYECKas 3arpy3ka caxayiku BHoOcAT 1o 40 kr/ra KaxIoro 3jeMeHTa
MUTAHUs, €11 pydHas — MEHBbIIIE.

[Touemy Takue 103bI PSIAKOBOTO ya00peHus mnoja kapTodens?

1. OcMoTH4ecKkuil cTpecc st KapTodens He XxapaKTepeH.

2. bonpmioii 3amac Boabl B KIYOHSIX (B 3aCylUIMBBIX 30HAaX JaloT
BBICOKHMM yposKail).

3. AMMMAUHBIH @30T JUisi OOJIBIIMHCTBA PACTEHUHM M KUBOTHBIX
TOKCHYEH, A1 KapTodemnss MOXKHO HCIOJb30BaTh JaHHOE yI0OpeHue, HaBPEAUTh
HE CMOJXKET.

4. KopneBas cucrtema kaptodenss HaxXOOUTCA B BEPXHEM  CJOE,

yI0OpEHUS IIPH MOCATKE KYIbTYpPbl BHOCSTCS Ty/a XKe€.

5. PsnkoBoe ymoOpenue s KapTodenass MOXKET 4YacTHYHO 3aMEHUTH
OCHOBHOE.

) [Ton nen BHOCAT psKoBoe yaoOpenue Pio;

o ITon Kykypy3y BHOCAT psigakoBoe ynoopenue Pig. Ynoopenus ciaenyer

BHOCHUTH OTJIEIBHO OT CeMsH — Ha 4-5 ¢cM B CTOpPOHY U Ha 2-3- CM HIKE CEeMSIH,
yTOOBl U30€XaTh BPEAHOIO JEWCTBUS BBICOKONW KOHIIEHTPAMU ITOYBEHHOI'O

pacTBOpa Ha MPOPOCTKU KYKYPY3blI;

o [Tox oBoIHBIE (MOPKOBB, JIYK, OT'YPIIbI) BHOCST PSIIKOBOE YIOOpCHHE
Ng-10Pg-10Ks-10;
° ITon caxapHyto cBekity BHOCAT psankoBoe yaoopenue Nig.15P10-15K10-15.

Yarre moj caxapHyIo CBEKITy MOKHO HE BHOCHUTD PSAJIKOBBIC YIOOPEHUS, TaK KaK €e

BO3JIENBIBAIOT HA XOPOILO OKYJIbTYPEHHBIX MOYBaX.

Ioakopmka, WJIN MOC/IENOCeBHOE y100peHue
PesynbTathl OTIBITOB HAYYHO-HCCIIeIOBATEIbCKIX YUPEKIACHUN
CBHUJICTEJILCTBYIOT O TOM, YTO B OOJBIIMHCTBE CIy4acB Ha IOYBAX CPEIHETO U
TSKEJIOTO TPAHYJIOMETPUYECKOTO COCTaBa, TJie Majas BEPOSTHOCTh BBIMBIBAHUS
MUTATEIbHBIX BEIECTB, IEPEHECEHNE YaCTH JaKe a30THBIX YA0OpEHHIA, HE TOBOPS

YK€ O KammiHBIX U (HOchHOPHBIX, M3 OCHOBHOTO YyIOOpEHUS B TOJKOPMKY
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COMPOBOXKIAETCSI CHIDKEHHEM Yposkas. OOBsICHAETCS 3TO TeM, 4TO YAoOpeHwus,
BHECEHHBIC TMOBEPXHOCTHO WJM Jaxe KyJbTHUBATOPOM-PACTCHUECIIUTATEIEM B
TEUEHUE BETeTalluy PACTEHUH, MOMaJaloT YacTo B 3TOT MEPUOJ] B CYXYIO MOYBY U
MO3TOMY CJ1a00 UCTIONB3YIOTCS PACTCHHUSIMH.

[TogkopMKH MOTYT AaTh HEMJIOXOM PEe3ynbTaT TOJIBKO MPHU HATUYUU BIIATH.
Oco0eHHO HEeXeNaTeTbHO UCTOIb30BaTh B MOJKOPMKY (oChOpHbIE, a Ha CBA3HBIX
MoYBaxX - KaJIWAHBIE YAOOPEHHS, KOTOpPhIE OYEHb CJa00 MHUTPHUPYIOT IO
MMOYBEHHOMY TTPO(IITIO.

[TocnenoceBHOEe  ynoOpeHHE OMNpaBAbIBa€T c€e€0d TMpU  CIEAYIOIIUX
00CTOSITETHCTBAX:

o MOJKOPMKa O3UMBIX 3€PHOBBIX KYJIBTYp Aa30THBIMU YJIOOPEHUSMH B
BeceHHMM  mepuoa. DochopHBIMM U KaTUWHBIMU  YJOOpEHUSAMH  HE
MOJAKAPMIIMBAIOT J1ayKE€ B PAaHHEBECEHHUI MEpUOJ], OU4eHb cinadbIil addext. [Touemy
HY)KHO TIOJKapMJIMBaTh a30TOM O3UMBIC 3EPHOBBIC KYJIBTYpPHI? 3a OCCHHE-
BECEHHUU NMEPUOJ HUTPATHBIA 30T MOKUJAET MaXOTHBIA CIIOM, aMMHAYHbIN a30T B
pesynbraTe HuTpudUKaMu 1pu Temmneparype 6Gonee 10°C mepexomur 3a aBe
HEJleId B HUTPaTHYIO (PopMy, KOTOpasi Takke BBIMBIBACTCS W3 MaxXOTHOTO CJIOS.
O3uMble HAauMHAKOT OTpacTath npu Ttemmneparype +5°C, korma akTHMBHOCTB
MHUKPOOPraHU3MOB CHI>KEHA. Pa3nokeHne OopraHm4eckoro BEIIECTBAa MOYBHI UJIET
O4YE€Hb MEJJICHHO. PacTeHus B JaHHBIN ITEPUOJ UCIIBITHIBAKOT OCTPBIM HEIOCTATOK B
a3oTHOM nutaHuu. J{o3el moakopmku: Nsogo. [Ipu BHecennn 30 kr/ra - mpubaBka
ypokast 3epHa 3-5 1i/ra; npu BHeceHun 60 kr/ra - mpubaBka yposxkas go 10 1/ra
3epHa.

SpoBbie 3epHOBBIE KYJIbTYpbl (KyJIbTYypbl SPOBOrO KIHMHA (BBICEBAIOTCS
BECHOM) HET CMbICJA IMOJKApMIIMBaTh, TaK KaK a30THbIC YJOOpEHHUS BHECIH B
OCHOBHO€ YJ00peHre MOJl KyJIbTUBATOP, a dPPEKT OT MOAKOPMOK (HochOopHBIMU U
KaJTMHHBIMU yIOOPEHUSIMU OUYEHb CIIA0bIH.

o MOJKOPMKA JIbHA B (haze eI0UKa a30TOM B CiIydae, €clii ObLIO BHECEHO

HEOOCTATOYHOC KOJIHMYECCTBO AdAaHHOI'O JJCMCHTA IIMTaHUA OO0 IIOCEBA. Ecmu
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a30THbIE y0OpeHHs BHECIIM B OCHOBHOE y100peHHe B JOCTATOYHOM KOJHYECTBE,
HOJKapMIIMBaTh HEe HYKHO. Jl03a mogxopMKu: Nag.4o.

o MOJAKOPMKA MHOTOJIETHHX TpaB a30THBIMH yJaoOpeHusmu. Jlo3za
MOJIKOPMKH JUTSL TPaB TEPBOTO roja Mojb3oBaHus (cmech kieBepa (85-90 %) c
tumodeeBkor (10-15 %) cocraBisier N3p; uIsi TpaB BTOPOTO roja IOJIb30BAHHS
(cmech xeBepa (50 %) ¢ Tumodeenkoii (50 %) cocrabiseT Nap.

. HOJKOPMKAa MHOTOJETHUX TpaB (OCPOPHBIMH U  KaIUWHBIMU
yIOOpEeHUsIMU B TOJEBBIX CEBOOOOPOTaxX, KOTJa BCIO HOPMY JaHHBIX yJ0OpEeHMIA
Mo pSAy HE 3aBUCSIIMX OT XO3SMCTBA MPHUYMH HE YAAIOCh BHECTU Cpaszy MO
MOKPOBHYIO KyNIbTypy (OBec, sldMEHb, BHKOOBCSHas cMech W Ap.). Dddekr ot
TaKOT0 MOBEPXHOCTHOTO BHECEHUS B 2-2,5 pa3a MEHBbIIIE.

o HOJIKOPMKA a30THBIMU U KAJIUHHBIMU YAOOPEHUSMHU IPOIAIIHBIX
KYJIBTYp, BO3JCJIBIBACMBIX Ha JIETKHX ITOYBaX (MECYAHBIX M CYIMECUAHBIX) MpPHU
OpOILIEHUU WM B 30HE JOCTATOYHOTO U HM30BITOUHOTO yBIaXHEHUs. ['myOuHa
3agenku — 10-12 cm. [{o3er moakopmok: Nao.40K20-40 B pazoByto nmoakopmky. Eciu
¢docdop HEe BHECIH B JOCTATOUHOM KOJMYECTBE, TO U (Pochop HYKHO BHECTU B
OJIKOPMKY (3¢ (GEeKT MEHbIIIE, YeM OT OCHOBHOTO yI00PEHH).

o MOJKOPMKa a30THBIMH M KaJUHHBIMH yIOOPEHUSMH OBOIIHBIX
KYJbTYp Ha JIETKUX MouBax (IMecUYaHbIX U cynecyanbix). Jlo3za mogkopmok: N2oKoo.

o OpU IUIAHHPOBAHUU BBICOKMX TOJOBBIX HOPM MHUHEpaJIbHbBIX
ynoOpeHui ToJ KyJbTypbl HaumOoJee UyBCTBUTENbHbIE K IOBBILICHHOMN

KOHICHTPAIUU COJICH;

) JJIs TIOAOBO-ATOJHBIX HACAKICHUW W JOJTOJETHUX KYJIbTYPHBIX
MacTOMIIL,
° JUISi MHOTOJIETHUX TPaB B TOJIEBBIX CEBOOOOPOTAX, KOT/Ia BCIO HOPMY

dbocopHBIX M KaIMUHBIX YIOOpEHHH MO psAy HE 3aBUCAIIUX OT XO3SiMCTBa
MIPUYUH HE YAAIOCh BHECTU Cpa3y MOl MOKPOBHYIO KYJIbTYPY;
o MOJAKOPMKA JIbHA B (Pa3e «eIoYKu», €CIIM 0Ka3ajJoCh HEIOCTATOYHBIM

KOJIMYECTBO a30THBIX yI0OpEHUHl 10 MOceBa;
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o IpU OIPEAEIICHHBIX YCIOBUAX MO3AHAS HEKOpHeBas mojakopmka 20—
30 %-HbIM pacTBOPOM MOYEBUHBI O3UMOM U SAPOBOM MIIEHUIIBI B (pa3e KOJOIICHUS
- MOJIOYHOM cnenoctd (mo pe3ysiabTaTaM pPAacTUTEIbHOW JUArHOCTUKH) JUIS
MOBBINIICHUST KadecTBa 3epHa (yBEIMYCHUE COJEp)KaHHMS Oelka U CHIPOi
KJIEUKOBHUHBI). YPOXKailHOCTh 3€pHAa OT 3TOM MOJKOPMKH HE moBbImaercs. i
MPOBEJCHUS TOAKOPMKH HEOOXOIMMO OCTAaBUTh TEXHOJIOTUYECKYIO KOJEI0, TEM
caMbIM OyZeT MoTepsiHa 4acTh IIomaau nocesos. Jlo3a mogkopmku: Nzg.4o.

MHorna mOAKOPMKY HCIOJB3YIOT KaK BBIHYKJICHHBIM IIPUEM M3-3a
OTCYTCTBHUSI YAOOPEHUI B JJOTTIOCEBHOU MEPUO,.

JI71s1 TOIKOPMKH MUHEPAIBHBIMU YAOOPEHUSMU KYJIbTYP CILIOIIHOIO MOCEBa
(o3uMble, TpaBbl, JIeH) MPUMEHSIOT T€ K€ MAalIWHBI, YTO W JUIS BHECEHHUS
OCHOBHOro  ynooOpenus.  Kpome  Ha3eMHOW  TEXHUKH,  HCIOJIB3YIOT

C€HBCKOXO3HﬁCTB€HHym aBHUaIHIo.

[Toagkopmku:

. KOpHEBbIe (BHECEHHE BPa3opocC);

. HCKOpHEBBbIC  (ONPBHICKUBAHUE JIMCTHEB PACTCHHHM  PacTBOPaMHU
yn00peHui).

Korma HyxHO mpoBOauTh moakopMku? [IpuMeHeHrne MOCIenoCeBHbIX
yaoOpeHuil JOMKHO OBITh SKOHOMHYECKU OINPaBAaHO, TaKkKe MOAKOPMKHU
MPOBOASTCA TOT/A, KOTJIa MOXHO Tpoexarh Ha mojie. [logkopMKy mpomaniHbIx
KYJbTYp MPOBOISAT 0 CMBIKaHUSl PSIAKOB KyJIbTUBATOPOM-PACTCHUENUTATEIIEM,;
JUIsI BHECEHHMsI TOCJIENIOCEBHOTO YAOOpPEHUsT Ha KyJbTypaxX CIUIOIIHOTO CEBa
HEOOXOJIUMO OCTaBUTh TEXHOJIOTUYECKYIO KOJECI IS MPOX0Ja TEXHUKHU (MOoTeps

4acTh IJIOIIAAU TTOCEBOB).

KoHTpoJ/IbHBIE BONIPOCHI:
1. Yro Takoe 3anacHoe BHeceHUE (GOCHOPHBIX U KATUIUHBIX yI0OpEeHU 1
KaKOBO €ro 3HaYeHHE B COBPEMEHHOM 3eMJICICTHH ?

2. KaxoBa posb psiikoBOTO y100peHUs MO pa3InyHbIe KyJIbTYpPhI?
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3. KakoBo 3HaueHWE pa3HBIX DJIEMEHTOB TMHTAHUSA B PAIKOBOM
yIOOpPEHUU PA3IMYHBIX KYJIbTYp?

4,  Kakue 1036l PSAAKOBBIX YAOOpPEHHU NPUMEHSIOT MO Pa3TUYHBIC
CEJIbCKOXO035HCTBEHHBIE KyIbTypbl? OO0CHYHTE UX.

5. KakoBa 3(¢ekTuBHOCTD psIAKOBOrO yaoOpeHHs] Ha pa3HbIX (PoHax
OCHOBHOTO y100peHuUs?

6. Korma menecooOpa3HO NPUMEHSTh MOAKOPMKY pa3HBIMH BHJIaMU

yIoOpeHu# Mo pa3InyHbIe CENbCKOXO03HCTBEHHBIE KYIbTYPhI?

7. B kakux ciydasx mogkopMka sSBISIETCS HEOOXOIUMBIM MPUEMOM?

8. B kakux ciydasx mpUMEHSIOT HEKOPHEBYIO MOJKOPMKY M KaKOBO €€
3Ha4YeHHUE?

9. Kakne ocHOBHBIE CEThCKOXO03SHCTBEHHBIC MAIIMHBI HCIIOIB3YIOT IS

BHCCCHHA OPraHUYCCKUX W MHUHCPAJIBHBIX yz[06peHHﬁ A0 IIOCCBaA, IIPpHU IIOCCBC

(mocaake) u moakopmke? KakoBa MX IpOU3BOAUTEILHOCTD?

TEMA 5. OITIPEAEJEHUE HY XJIAEMOCTH I1OYB B
MN3BECTKOBAHHUU U PACYET 103 U3BECTHU

IIpakTuyeckoe 3ansatue Ne 10. OmpenesneHue HYKIaeMOCTH MOYB B
U3BECTKOBAHHUU M pacyeTr 103 U3BECTH

Leab: M3yyuTh ONpENENICHHE HYXIAAEMOCTH TIOYB B H3BECTKOBAHHM U
METO/IbI paCU€eTa /103 U3BECTH.

3agaun:

1. N3y4nTh OTHOLIEHHE CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP K PEaKLHH

MOYBEHHOTO PacTBOPA;

2. YCTaHOBUTH BJIMSAHUE W3BECTM HA CBOWMCTBA U INHUTATEIbHBIA PEKUM
MIOYBBHI,

3. Hayuutsca  ompenenars  Hy»XKIaeMOCTb  KHCIBIX  [OYB B
U3BECTKOBAHUU,

4, N3yuuth ciocoObl pacyeTa 103 U3BECTH.
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BaxxHelmmM CBOMCTBOM II0YB, ONPEAEISIOMINAM YCIOBHS UX IUIOJOPOIHS,
ABJISIETCS] KUCIIOTHOCTD.

JUia Kaxzoro BuJa pacTEHUM CYLIECTBYET OIPECICHHbI Haubosee
ONaronpusATHBIN AJIS1 pOCTa U Pa3BUTHUSI MHTEPBAJ PEAKIIUU CPEJIbI.

BONBIIMHCTBY CENBCKOXO3SIMCTBEHHBIX KYJIBTYP M IIOJE3HBIX ITOYBEHHBIX
MUKpPOOPTaHU3MOB TpeOyeTcs peakius, OJu3Kas K HeUTpaibHOM.

[Ipy NOBBIIEHHOW KACIOTHOCTH IMTOYBEHHOTO PACTBOPA YXYALIAKOTCS:

1. POCT U BETBJICHUE KOPHEH;

2. IPOHUIIAEMOCTh KJIETOK KOPHSA (II03TOMY YXYAILIAETCS UCIOJIb30BaHUE

pPaCTCHUAMHU BOAbI U ITMTATCIIBHBLIX BCIICCTB ITIOYBEI U yn06peHHﬁ),

3. HapyIIaeTcss 0OMEH BEIIECTB B PACTCHUSIX.
Tabmuma 14
Knaccuduxauus mo4s no creneHu KMCJIO0THOCTH
Knacc nmouBsl Kuc1oTHOCTL IOYBEI

CTeleHb KUCJIOTHOCTH pHxkc1

1 OY€Hb CHJIBHO KHCHas <4,1
2 CUJILHO KHCJIas 4,1-45
3 CpeIHEKHuCIas 4.6-5,0
4 ci1aboKucias 5,1-5,5
5 ONM3Kas K HeUTpaIbHOM 5,6-6,0

6 HeHTpatbHas >6,0

Oco0eHHO YyBCTBUTEIBHBI PACTEHUSI K TOBBIIIICHHON KUCIOTHOCTH MTOYBHI B
MIePBBIN MEPUOJ] POCTa, Cpasy Mocie MPopacTaHusl.

[loMUMO HEMOCPEICTBEHHO OTPHUIIATEIIBHOTO JICHCTBUS MOBBIIICHHAS
KHCJIOTHOCTh TMOYBHI OKa3blBa€T HAa PACTEHHME MHOTOCTOPOHHEE KOCBEHHOE
JICUCTBHUE:

= Kuciapie mouBel HMMEIOT  HEOJArompusTHbIE  OMOJIOTHYECKHE,

(dbu3ryeckue 1 XMMUYECKUE CBOMCTRA.
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= Komnougnas yacTte KUCHBIX MMOYB O€HA KalbIlMEM U JIPYTUMHU
OCHOBAaHMUSIMH, a HACBIIIEHHUE BOJAOPOJIOM MHHEPAJIbHBIX KOJUIOMJHBIX YaCTHUIL
PUBOJIUT K MOCTEIIEHHOMY UX Pa3pyIICHUIO.

= B KuCnbIX MOYBax CHJIBHO TMOJABJIEHA JEITEIBHOCTh IOJIE3HBIX
MOYBEHHBIX MUKpPOOPTaHU3MOB, 0COOEHHO a30TPUKCHUPYIOIIUX
CBOOOTHOXKMBYIIMX U KITYOCHBKOBBIX OAaKTepUH, JJIsl pa3BUTHs KOTOPHIX Hambosee
OnaronpusTHa HEUTpaIbHAs PEAKIIHS.

. Cnabo mpotekaeT oOpa3oBaHuE AOCTYHHBIX JJIA pacTeHHil (opm
azoTa, ¢ocopa M JpyrMX MHUTATEIbHBIX BEUIECTB BCJIEACTBHE OCIAOICHUS
MUHEpaIN3alud OPraHnYeCcKOro BEIECTBA.

. B T0 ke BpeMs MOBbIIIEHHAs! KUCJIOTHOCTh CIIOCOOCTBYET Pa3BUTHUIO B
NoYBE TIpUOOB, CpPEeU KOTOPBIX MHOIO MAapa3suTOB M BO30yAWUTENEH pa3iIMYHBIX
0oJe3Hel pacTeHUH.

= OTpunarenbHO€  BIMSHUE  TOBBIIIEHHOHM  KHUCJIOTHOCTH B
3HAYUTEJIBHON CTENEHU CBSI3aHO C YBEJIMYEHUEM IOJBWKHOCTU aJIOMUHUS U
Maprasiia B IOYBE, MOBBIIIEHUEM COJAEPk AHUSA MX B MOYBEHHOM pacTBOPE, YTO
HEOIaronpusTHO JJIsl PACTEHU.

. [Ipy BBICOKOM COIEpKaHMM B KHUCIBIX IOYBAX IOJBUIKHOIO
QTIOMUHUS W JKeJie3a YCUJIMBAETCs CBsI3bIBaHHE YcBosieMbix (opMm ¢ocdopa ¢
0o0pa3oBaHMEM HEPACTBOPUMBIX M MAJOJOCTYMHBIX pacTeHusaM (docharos
MOJIyTOPAOKCHUJIOB, YXYIIIIAETCS MTUTaHue pacTeHui Ghochopom.

. B kucnpix, 0COOEHHO TMecyaHbIX U CyIMECYaHbIX, IOYBAX MaJlo
YCBOSIEMBIX COCIMHEHMI Kajplus U MarHus. Kpome Toro, mpu KuCIOW peakuuu
3aTPyAHSETCS NOCTYIUIEHUE 3TUX JIEMEHTOB B PaCTEHHUE.

. B kucapix mouBax yMEHBIIAETCS MOABM)XHOCTh MOJHMOJIEHA, U €ro
MOYET HE XBAaTUTh JIJI1 HOPMAJILHOT'O POCTa PacTEHUM, 0COOEHHO OOOOBBIX.

= B orauume ot monuOaeHa AsiA LEIOr0 psjia JPYrHX SJIEMEHTOB,
OTHOCSIIMXCS K TSOKEIbIM MeTauiaM (CBUHEI, KaJMWW, IUHK, MeIb, HHKEIb,

XpOM), XapaKTEpHO YBEJIMYECHHUE MOABWKHOCTH B IOYBE MNpH MNOAKUCIECHHH. B
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KHCJIBIX ITOYBaxX OIIACHOCTb aKKYMYJIIIUU 3TUX TAXKCIIbIX MCTAJIJIOB B paCTCHUAX U

MOJIy4aeMOU MPOTYKIIMK BO3PACTAET.

Biausinue u3BeCcTH Ha CBOMCTBA M NIUTATEJIbLHBIN PEKUM MMOYBBI

OcHoBHOE HCﬁTpEUIH?;YIOHIGC IMOYBCHHYIO KHCJIOTHOCTBh BCIICCTBO B COCTABC

M3BECTKOBBIX ynoOpeHuit — kapOoHat kajibius (CaCOs3), niam u3BeCTb.

Tabmuma 15

IlOCTyIIHOCTb AJIA paCTeHI/Iﬁ JIEMECHTOB NUTAHUA IIPH pa3.1qu0171

DJIeMEeHTbI

IIUTAHUA

P,0Os

K20

CaO, MgO

Mn

Fe, Al

B, Cu, Zn

Mo

peaKI UM MOYBEHHOI0 pacTBOpa

<6,0

CHMIKACTCA

ITIOCTCIICHHO

OBICTpO TajaeT

CHMIKACTCA

CHHMXKACTCA

OBICTPO TTOBBIIIIACTCS

OBICTPO TTOBBIIIACTCS

BBICOKAas

CHJIBHO CHMXXACTCA

pH

6,0-7,5

BbICOKasd

BBICOKas

BBICOKas

BbICOKasd

CHMIKACTCA

HE3HAYUTCIIBHO

CHMIKACTCA

HC3HA4YUTCIIBHO

CHMIKACTCA

OBICTPO
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>7,5

BO3MOXKHO

CHMIKXCHHUC

OBICTpPO TIaJaeT

BBICOKAs

BBICOKAasA

OBICTPO CHIIKAETCS

HC3HAYUTCIIBHO

CHMIXXACTCA

HC3HAYUTCIIBHO

CHMIXACTCA

OBICTPO



ITOBBIIIIACTCA IMOBBIIIACTCA

[Ipy BHeEceHMM B IIOYBY HEpPACTBOPUMBI B BOJAE KAapOOHAT KajbLUA
B3aUMOJEHUCTBYET C YTOJIbHON KUCIOTOM, HAXOASIIEICS B IOYBEHHOM pAaCTBOPE, U
HEUTpanm3yeT ee ¢ 00pa3oBaHUEM PACTBOPUMOTO B BOJIe OMKapOOHAaTa KaabIus.

CaCOs; + H,O + CO, = Ca(HCO3)2.
bukapOoHaT KajbIUs NPEACTABIAECT COOOM THAPOIUTHUECKH MICTOYHYIO
COJIb, KOTOPAsl IPY PACTBOPEHHUH B BOJIE JUCCOLIMMPYET HA HOHBI.
Ca(HCO:s); + 2H,0 = Ca(OH); + 2H20 + 2CO,.
Ca(OH); ©Ca?" +20H..
B mouBeHHOM pacTBOpe BO3pACTa€T KOHLEHTpAlus HOHOB KaJIbLIMS,

KOTOpBIfI BBITCCHACT BOAOPOA N3 IIOYBCHHOI'O ITOTJIOMIAIOIICTO KOMIIJICKCA.

Ca
[TIIK] H + Ca**+ 2HCO; < [louBa], +
2H,COsz H

Ca
[TIMK]H + Ca* +20H < [[loyBa]c, +
2H,O H

[TogoOHbIM 00pa3oM JEUCTBYIOT KapOOHAT MarHusi, a TaKXe OKCHIbI U
TUAPOKCHJIBI KAJbIUSl U MarHus, COJAEpKallnuecs B U3BECTKOBBIX MaTepHaIax.

[Ipy BHeCEHMM W3BECTH HEUTPAIM3YIOTCS CBOOOJHBIE OpPraHUYECKHE
KUCJIOTHI (B TOM UYHCIIE TYMHHOBBIE), a TaKke O0Opa3ylomuecss B TOYBE
MUHEpaJIbHbIE KUCIOTHI (HampuMmep, a30THAsl NpU HUTPU(DUKAUKM aMMOHUUHOTO
a30Ta).

CrnenoBaresibHO, U3BECTh HEUTpaAIU3yeT CBOOOHBIE KUCIOTHl B MOYBEHHOM
pacTBOpE, a TaKkK€ MOHBI BOJAOPOJa B NOYBEHHOM MOIJIOMIAOIIEM KOMIUIEKCE, TO
€CTh YCTpaHsE€TCAd aKTHUBHAasg U OOMEHHAas KUCJIOTHOCTh, 3HAYUTEIBHO CHUXKAETCS
TUAPOJIUTUYECKAsT ~ KUCJIOTHOCTh,  IOBBIINIAETCS ~ HACBIUIEHHOCTb  IOYBBI
OCHOBAaHUSIMU.

VYcrpaHsis  KUCIOTHOCTh, HW3BECTKOBAaHME OKa3bIBAET MHOTOCTOPOHHEE

ITOJIOXKUTECIIbHOC )IeﬁCTBHC Ha CBOMCTBA IIOYBLI U €€ II0a0poauc.
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X/

¢ 3aMeHa NOTJIOIIEHHOTO BOJOPOJA KalbLMEM CONPOBOXKIAETCS
KOAaryJisiliue IMOYBEHHBIX KOJUIOMJIOB, B pE3yJbTaTe€ YEro YMEHBIIAIOTCS HX
paspylieHME U BbIMBIBaHHE, YIydlIarOTCs (U3MUECKHE CBOICTBA IIOYBBI
(CTPYKTYpHOCTH, BOJIOIIPOHHUIIAEMOCTH, adparius).

% U3BecThb CHWXKAET COJAEPIKAHUE B TIOYBE MOJBHKHBIX COCAMHCHUI
QTIOMUHUS M Maprasiia, OHM MEPEeXOASIT B HEAKTUBHOE COCTOSIHUE, B HTOIE
yCTpaHsETCs BPEIHOE BIUSHUE UX HA PaCTEHUS.

% llon BousiHEEM M3BECTKOBAHUS B PE3YJbTATEC CHIKCHHS KUCIOTHOCTH
U yIy4ylleHUs (PU3NYECKHX CBOMCTB IMOYBBI YCHUIIMBAIOTCS >KU3HEACSITEIbHOCTD
MHUKpPOOPTraHW3MOB U MOOWIIM3alUs UMHU a30Ta, Gochopa U Apyrux MUTATEIbHBIX
BEILIECTB U3 MOYBEHHOTI'O OPraHUYECKOI0 BEIECTBA.

% B W3BECTKOBAaHHBIX IOYBaX HMHTECHCHBHEE NPOTEKAIOT IPOIECCHI
MHUHEpaJIM3alid OPraHUYeCcKOro BemecTBa (aMMOHH(UKAIMM M TOCICAYIOIICH
HUTpU(UKAMK),  Jy4lle  pa3BUBAIOTCA  a30TQUKcUpyOIHMEe  OaKTepuu
(kTyOCHBKOBBIC, CBOOOIHOXKUBYIIME W ACCOIMATHUBHBIC), OOOTAIAIOIINE TTOYBY
a30TOM 3a cyeT a3ota atMocdepsl. CienoBaTeNbHO, yIyYlIaeTcsl a30THOE MUTAaHUE
pacTeHuil.

% l3BecTkOoBaHHME  CIOCOOCTBYET  MEPEBOAY  TPYIHOIOCTYITHBIX
pacTeHusiM GpocaToB AIOMUHUSA U KeJie3a B 00Jee J0CTynHbIe PocdaThl KaabIus
Y MarHus.

% Kammii TpyAHOpacCTBOPHUMBIX MUHEPAJIOB WHTCHCHBHEE IEPEXOJUT B
0oJiee MOABWIKHBIE COEIUHEHUS.

< OOMEHHO-TIOTJIONICHHBIM ~ MMOYBOM  KalMii TpH  HM3BECTKOBAHUHU
BBITECHSIETCSA KaJbLUEM B PAaCTBOP, HO YCBOEHHUE KaJHusl PACTEHUSMH BCIIEACTBUE
aHTaroHmsmMa Mexay katmomamum K* um  Ca®* sarpyamsercs. Ilostomy Ha
M3BECTKOBAHHBIX TOYBaX TMOTPEOHOCTh B KAJIMHHBIX YHAOOpDEHUSX U HX
3(PEeKTUBHOCTH BO3PaCTAalOT.

R/

% H3BecTkoBaHUE BIMSCT Ha MMOABUKHOCTH B ITOYUBC U JOCTYITHOCTD IJIA

paCTeHI/Iﬁ MHUKPOIJICMCHTOB. COGI[I/IHGHI/IH MOHI/I6I[eHa IIOCJIC€ BHCCCHHA H3BCCTHU
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nepexoaar B Ooisiee ycBOsieMble (DOpPMBI, YIydIIAeTCs MUTAHUE PACTEHUH ITUM
anemeHToM IloaBWKHOCTH coenuHeHMi Oopa M MapraHua, HaoOOpoOT,
YMEHBIIAETCS,, 1 PacTEHUsI MOTYT HCIBITBIBATh HEJOCTAaTOK B Hux. [loaToMy Ha
M3BECTKOBAHHBIX MOYBAX 3P(PEKTUBHO MpUMEHEHHE OOPHBIX yI0OpEHUH.

% llpu BHeceHMHM W3BECTH IOYBa OOOramaeTcs KaibleM, a Tpu
UCIIOJIb30BAaHUHU JOJOMUTOBOM MYKA — M MAarHUEM.

% llpoBeneHue M3BECTKOBAHUS CIIOCOOCTBYET CHUKCHMIO MOCTYIUICHUS
B PACTEHHUS TSKENBIX METAJUIOB, MOJBUKHOCTh KOTOPBIX B IIOYBE YMEHbBILAETCS
MIPU YCTPAaHEHUU KHUCIION peaKIuu.

% llpm wusBecTkoBaHMU B 1,5-2 pasza cHmWKaeTcs CoOJCpKaHHE B

pacTeHMsIX HauOoJiee OMACHBIX JOJTOXKHUBYIIMX PATUOHYKINAOB CTpOHIUS-90 H

ue3ud-137.

OnpenesieHue HYKI2€MOCTH KHUCJBIX MIOYB B H3BECTKOBAHUM H /103
HU3BECTH

HeobxoauMocTh  M3BECTKOBAHMS  TMOYBHI  MOXXHO  OPHUEHTHUPOBOYHO
ONPENECINUTH IO HEKOTOPBIM BHEIIHUM MPU3HAKAM:

v KHUCJIbI€ CUJIBHOIOA30UCThIE TOYBBl OOBIYHO HMEIT Oesechlit
OTTEHOK, SIPKO BBIPAXKEHHBIN MOM30JUCTBIN TOPU30HT, aocturatonmii 10 cm u
Ooee.

v Ha TIOBBIIICHHYK) KHMCJIOTHOCTh IIOYBBI M HYXJIAEMOCTb €€ B
M3BECTKOBAHMM YKa3bIBAIOT TAKXKE IUIOXOM POCT M CUIIBHOE BBIMNAJCHHUE KIIEBEPA,
JOLIEPHBI, OOUJIBHOE Pa3BUTUE YCTOWUMBBIX K KMUCJIOTHOCTH COPHSIKOB: IIIABEJIbKA,

MUAKYJTHLHUKA, TOPHIIBI TTOJICBOM, JTFOTHUKA MOI3y4Yero, 0ejaoyca, ImydKu.

[ToTpeOHOCTh MOYBHI B M3BECTKOBAHUU C JOCTATOYHOM JUIsI MPAKTHUECKUX
1eJIell TOYHOCTBIO MOKET OBITH omnpeiesieHa mo ooMeHHo# kucaotHoctd (PHicr).
ITpu pHkci 4,5 1 HUKE TOTPEOHOCTHh B M3BECTKOBAHWU CHJIbHAS,
4,6-5 — cpenHsi,
5,1-5,5 — cnabas,
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ooJiee 5,5 — OTCYTCTBYET.
BemmunHa KHCIOTHOCTH IIOYBBI — BaXHBIM, HO HE €IUHCTBCHHBIN

ITOKa3aTcCJib, XapaKTepI/ISYI-OHII/Iﬁ HOTp€6HOCTB ITIOYBEI B U3BCCTKOBAHUH.

HeoOxoauMo  y4WMTHIBaTH  TakK)Ke€  CTCIICHb  HACHIINICHHOCTH  ITOYB
ocuoBanusmu (V):

° V<50 % - cunbHas moTpeOHOCTh B M3BECTKOBAHUH,

° V =50-70 % - cpemnsis,

° V = 70-80 % - cnabas,

° V > 80 % - moyBa B M3BECTKOBAHUM HE HYKIaCTCH.

C yderoM TakuxX TIoOKa3areiacii kak pH coieBOH BBITSKKH, CTCIICHb
HACBIIEHHOCTH  IMOYB  OCHOBAaHHMSIMH W  TPaHYJIOMETPHUYECKOIO  COCTaBa

OIIPENIEISIFOT CTEIICHb HYX/1aeéMOCTH TIOYBHI B M3BeCTKOBaHUU (cM. Tab. 16).
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Tabmauma 16

OuneHka HyKJ12eMOCTH MI04YB B U3BECTKOBAHMH B 3aBHCUMOCTH OT CBOWCTB mM04BbI (10 M.®. KopHuiioBy)

IHouBbI

Tsaxeno- u

CpPEAHECYTJIMHUCTHIC

JlerkocyrinvHuCTHIE

CyrnecyaHble U TIECUAHbIC

TopdstaUCTBIC

CunbHasn
pHkcl V, %
<5,0 <45
<4,5 <50
<4,0 <55
<5,0 <35
<4,5 <40
<4,0 <45
<5,0 <30
<4,5 <35
<4,0 <40
<3,5 <35

Hy:x1aemMocTh B U3BECTKOBAHUH

Cpennsisi
pHkci V, %
5,0-55 45-60
4,5-5,0 50-65
4,0-4,5 55-70
5,0-55 35-55
4,5-5,0 40-60
4,0-4,5 45-55
5,0-5,5 30-45
4,5-5,0 45-50
4,0-4,5 40-55
3,5-4,2 35-55
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Cnabas
pHkcl
5,5-6,0
5,0-55
4,5-5,0
5,5-6,0
5,0-5,5
4,5-5,0
5,5-6,0
5,0-5,5
4,5-5,0
4,2-4,8

V, %
60-70
65-75
70-80
55-65
60-70
65-75
45-55
50-60
55-65
55-65

OtcyrerByer
pHkci V, %
>6,0 >70
>5,5 >75
>5,0 >80
>6,0 >65
>5,5 >70
>5,0 >75
>6,0 >55
>5,5 >60
>5,0 >65
>4.8 >65



HopMa H3BECTU 3aBUCHUT OT.

. CTCTICHH KHCJIIOTHOCTH OB,

. IPaHyJIOMETPUIECKOTO COCTABA MTOYB;

. 0COOCHHOCTEH BO3/IETBIBAEMBIX KYJIBTYD.

IMosHasi HOpMa HM3BeCTH — KOJUYECTBO W3BECTH, HeOOXoamMMoe Jisi

YMEHbIIIeHUs] TIOBBINIEHHOH KHCJIOTHOCTH TIAXOTHOTO CJIOSI TOYBBI 10
0JIM3K0ii K HelTPaJbHOIl peaknuu MOYBEHHOro pacTBopa (1o pHkci 5,6-5,8),
0J1aronpuATHOM /1J1s1 00JBIIMHCTBA KYJbTYP H M0JIE3HBIX MUKPOOPTaHU3MOB.
OpHEeHTHPOBOYHBIE HOPMBI U3BECTH MOXKHO OMNpPENEIUTh MO BenuduHe pH
COJIEBOM BBITSKKH (CM. Tabi. 17).
Tabmuma 17
OpueHTHPOBOYHbIE 103l U3BECTH JJIsl IEPHOBO-TIOA30JIMCTHIX MOYB C

cojep:xxkanue rymyca < 3 %0 B 3aBUCHUMOCTH OT BeJIHdUHbI pHKC

pHkcl
OYeHb CWJIbHO- U CPeIHEKHUC
IHouBbI cJ1adoKucJIbIe
CHJIbHOKHCJIbIE JIble
<45 4,6 4,8 5,0 5,2 5,4-5,5
ITecuansie,
4,5 4,0 3,5 3,0 2,5 2,0
JETKOCYTJIMHUCTHIE
CpenHecyTrTIMHUCTHIC 6,0 5,5 5,0 4,5 4,0 3,5
TSKeNOCYTIIMHUCTBIE,
8,0 7,5 6,5 55 5,0 4,5
TJIMHUCTHIE

bonee TOYHO yCTaHOBUTH MOJHYK) HOPMY HM3BECTH MOXHO IO BEIMYHMHE
TUIPOJIMTUYECKON KUCIIOTHOCTH.
[Ipu pacuere HOpMbI M3BecT CaCOs B T/Ta BEIUYHMHY THIPOJIATHYCCKOM
kuciotHocTH B Mr-3kB/100 r mouss! (H,) ymHOXaroT Ha 1,5:
Hopma CaCOs = Hr X 1,5 (1/ra)
Bennuuny 1,5 moay4aroT myTeM CIEIyIOLEro pacyera:

1 mr ¢ 5xB H sxBuBanenred 50 mr CaCOs.
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[Mockonbky H; Beipakator B Mr-ske/100 r mouBkl, TO I Mepexo/1a K Macce
MOYBBI TTAXOTHOTO cjiosl Ha muomanu 1 ra (koTopas I CpPEeIHECYTITMHHCTHIX
JICPHOBO-IIOA30JUCTHIX MOYB paBHa 3 MitH Kr) 50 ymHoxkaiot Ha 10 (m1s mepexomaa
ot 100 r x 1 xr moussl) 1 Ha 3 000 000, a yTOOBI OT MHUJUIMTPAMMOB TIEPEUTH K
TOHHaM, pe3ynapTaT ymMHokeHus aensat Ha 1000 000 000.

BrinonHuB 3T A€HCTBUSA, TOTy4YuM 1,5.

Ilpumep. Ecnu ruipoiuTHYECKasi KUCIOTHOCTh MOYBBI COCTaBISIET 4 Mr-

7kB/100 r noussl, To HOpMa CaCQs Oyxer paBHa: 4 X 1,5 = 6 T/ra.

PexomenmoBanHyo uiau paccuntaHHyro go3y CaCOs; MoXHO mepeBecTH B
apyrue  GOpMbl  H3BECTKOBBIX  YIOOpPEHHUM,  HCMOJB3ys  IEPEBOJIHBIC
koaddunmentsr: s Ca(OH), — 0,74; s CaO — 0,56, MgCO; — 0,84,

Takum o6pazom:

Hopma Ca(OH)2 = Hopma CaCOs x 0,74, 1/ra;
Hopma CaO = Hopma CaCOs % 0,56, T/ra.

Jlo3y u3BecTH AJ1s1 MOBTOPHOTO M3BECTKOBAHUSA OMPEACISAIOT TaK K€, KaK U
JUISl IEPBUYHOTO.

OmnpeneneHue HEOOXOIUMOTO KOJIMUECTBA U3BECTH JIJIsl JOBEJACHUS PEaKIIUU
MOYBHI JIO 3aJIaHHOTO 3Ha4YeHUs PH c yueTroM cocraBa BO3JEIBIBAEMBIX KYJILTYP
MPU OCHOBHOM U MOJJEPKUBAIOIIEM (ITOBTOPHOM) H3BECTKOBAHUSX MPOBOJST
TAaK)K€ HA OCHOBE HOpMaTuBa c/iBura pH coyieBOM BBITSKKH MOYBHI O] JI€WCTBUEM
1 1 CaCOgz, KOTOpBII YyCTaHABIMBAIOT 3KCIEPUMEHTAIBHO NPUMEHHUTEIBHO K
KOHKPETHBIM YCIIOBHSIM.

B sToMm ciydae HopMy u3BecTH (T/Ta) pacCUMTHIBAIOT MO hopMmyiie:

Hopma CaCOs = A pHkel/ X, (1/ra),
rae A pHkcl — pa3HuIa Mex Ty ONTUMANBEHOM U (pakTUUecKor BemuauHou PHkcel;

X —nopmatuB caura PHgcj ot 1 T CaCO:s.
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Tabmumna 17

CMeneHne peakuny MOYBEHHOM cpebl OT BHECEHUSI M3BECTH

CMmewenue
I'panyinomerpuyeckunii  Mcxoanoe pHkci ot
IHouBbI
COCTAB MOYBbI 3Hauenue pHkci BHeceHusi 1 T
CaCOsnalra
<45 0,26
Jlerko- n
416_510 0,22
CPEIHECYTJIMHUCThIE
JlepHOBO- 5,1-55 0,19
CPEIHEIIOA30IUCTEIE <45 0,18
TsKEenOCYTrIMHUCTBIE U
4,6-5,0 0,16
TJIMHUCTHIE
5,1-5,5 0,13
<4,5 0,20
Jlerko- n
4,6-5,0 0,18
CPEIHECYTJINHUCTHIE
5,1-5,5 0,14
Cepsie necHbIe
<4,5 0,14
TsKenoCyrIuHUCTBIE U
4,6-5,0 0,12
TJIMHUCTHIE
551-555 0,09
<4,5 0,16
Jlerko- n
YepHO3eMBbI 4,6-5,0 0,14
CPEIHECYTJINHUCTHIE
BBIIIEJIOYEHHBIE U 51-5,5 0,11
OMOA30JICHHBIC  TsKeI0CyTIMHUCTHIC U <45 0,13
TJIMHUCTHIE 4,6-5,0 0,11

Jl03y KOHKPETHBIX W3BECTKOBBIX YAOOPEHUN BBIUUCISIOT C YYETOM
COJIEP’KAHUS B HUX CYMMbI HEUTPAIU3YIOIMINX KUCIOTHOCTh BEIIECTB (B pacyeTe Ha
yucteiii CaCQOs), KonmMyecTBa KPymHBIX dacTuil (Oomee 1 MM) M BIQKHOCTH

M3BECTKOBOTO MaTepuasa mo ¢Gopmyse:
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1[033 CaCO3(x03) =

Hopma (CaC03, )x100x100x100

% CaCO03 B yno6pennnx(100—% yactuy 6osee 1 MM) X (100—BIaXKHOCTD)

W3BecTh 00MagaeT JIUTETbHBIM JCHCTBHEM.

[lonHass HOpMa M3BECTH MOXET IIOJIOXKUTEIIBHO BIUATH Ha YypoXKaii
JIEKOPAaTUBHBIX KynbTyp B TeueHue 10-15 jner, mojoBuHHAsA 103a - HE Oonee 6-7
JeT.

C TeyeHHMEM BPEMEHM IIOCIE€ BHECEHMsSI HM3BECTU BHOBb IPOUCXOIUT
MOCTETICHHOE  yBEJIIMYEHUE KHUCIOTHOCTH TOYBBI (OCOOEHHO OBICTpO HAa
ManoOy(epHbIX NOYBAX U MPHU CUCTEMATUYECKOM NPUMEHEHUU (PU3HOJOTUYECKU
KHUCIIBIX yI0OpEHUI B BBICOKUX J/103aX) U BO3HUKAET NMOTPEOHOCTb B HMOBMOPHOM,
WJIH 1000EpHCUBAIOUEM, U3BECIKOBAHULL.

Heo0xoauMocTh MOBTOPHOIO M3BECTKOBAaHUS YCTAHABIMBAIOT HAa OCHOBE
JaHHBIX arpoOXMMHUYECKOTO aHalu3a TMOYBBl (ONpPEICNCHUsS CTEINCHU ec
KHCJIOTHOCTH) C YYETOM BBIMBIBAHUS KaJIbLIUs IO pe3yJbTaTaM JIM3UMETPUUECKUX

OIIBITOB M €I'0 BBIHOCA C YPOKacM BO3ACJIBIBACMEBIX KYJIIBTYP.

PaccuuThiBasi 103y M3BECTH I KOHKPETHBIX YCIIOBUW, BAXXHO YYHUTHIBATH
I'PaHYJIOMETPUYECKUNA COCTAB MOYBBI U OCOOCHHOCTH BBIPANUBAEMBIX KYJIBTY].

. Ha TsokenbIX mouBax M MOJ KYyJIbTYphl, OY€Hb YYBCTBUTEIIBHBIC K
MOBBINNICHHOW  KUCJIOTHOCTH, JIydllle BHOCHUTH TMIOJHYH JI03y  H3BECTH,
PACCYMTAHHYIO MO THAPOTUTHICCKOW KUCIOTHOCTH.

= Ha Oonee nerkux wmanoOydepHbIX TMoYBaX W JJsi KyJIbTyp, HE

YYBCTBUTENBHBIX K KUCIOTHOCTH, 103y U3BECTH HEOOXOIMMO yMEeHbIIUTH Ha 30-50

%.

KoHTpoJIbHBIE BOIIPOCHI:
1. B 4em cocTouT OTpHIIaTEIBHOE IEMCTBUE MOBBIIIEHHOW KUCIOTHOCTH

Ha pacTeHUs U MOYBY?
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2. Kak IMPOUCXOOUT BSaHMOHGﬁCTBHC HU3BCCTHU C HO‘IBOﬁ, KaKO€ BJIMSAHHC

OHa OKa3bIBAa€T HA CBOMCTBA IMOYBKI U €€ IMTATECIbHBIN pe)KI/IM?

3. Kak onpenenuTs HyX/1aéMOCTb IMOYBBI B U3BECTKOBAHUN?
4. Yro Takoe moyiHasg HOpMa U3BECTH, KaK OHA YCTAHABJIUBACTCS?
S. UYTO MOHUMAIOT MO/ OCHOBHBIM M MOBTOPHBIM U3BECTKOBAHUEM ?

TEMA 6. OIIPEJEJIEHUE HEJIECOOBPAZHOCTH
OOCPOPUTOBAHUA ITOYB

IIpakTnyeckoe 3ansitue Ne 11. VYcranosienue mnesnecoodOpasHOCTH
3ameHbl cynepgocdara pochopurHoit mykoi mo meroay b.A. I'osrydeBa
Henab:  ycTaHoBUTH  II€€COO0pa3HOCTh  3aMeHbl  cynepgdocdara

dbocdoputHoii mykoit mo metony b.A. I'oybeBa

3agauu:

1. VYcranoButh (hakTopsl, Biustonme Ha 3hHEKTUBHOCTH HochopUTHON
MYKH;

2. Onpenenutb 0COOEHHOCTH pUMeHEHUS (OCHOPUTHON MYKH;

3. YcraHoBuThH 1e71ec000pa3HOCTh 3aMEHBbI cynepdocdara

dhochoputHoii mykoii mo metony b.A. I'onyoOena.

dochopuTHYI0O MYKY MOJy4aroT pa3MojoMm ¢ochopuTa 10 COCTOSHUS
TOHKONH Myku. Dochop B HEHM COAECPKUTCA B BHUJE COCAUHEHUN (TopamaTura,
TUAPOKCUIIANIaTUTa, KapOoHaTamaTuTa, T. €. HaXOJUTCS B OCHOBHOM B (opme
tpex3amerienHoro ¢ocdara kampimss — Caz(POs),. DTH  coenuHEHHS HE
pacTBOpUMBI B BOJIE, CJIA0BIX KHUCIOTaX U CIA00JOCTYIHBI JJIsI OOJBIITMHCTBA
pacTeHuil.

Jnst w3rotoBieHus: (GochHOPUTHONH MYKH MOTYT OBITh HCIOJIB30BAHbI
HU3KOIPOIEHTHBIE (HOCHOPUTHI, HE TMPUTOHBIE I XUMUYECKOU MepepadOTKHU B
cynepdocdar.

dochoputHas Myka — camoe JeiieBoe GpochopHoe yaoOpeHue.
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Db dexTuBHOCTH HOCHOPUTHON MYKH 3aBUCHUT OT:
coctara (hochopHUTOB;

TOHHUHBI TIOMOJIA;

0COOCHHOCTEHN pacTEHUI;

CBOMCTB IIOYBBHI,

YV V VYV V V

CBOMCTB COMYTCTBYIOIIUX yIOOPEHHU.

Jluie HEeMHOTHE pacTeHus (onun, copuuya, speuuxa, scnapyem, copox u
KOHONJs)) MOTYT ycBauBath (ochop GOCPOpUTHON MYKH MpU HEHTpaIbHOMI
peakiuy MOYBEHHOTO PacTBOPA, T. €. 0€3 MPeIBAPUTEIILHOTO PA3IOKEHUS €€ O]
JIEUCTBUEM MMOYBEHHOUW KUCIOTHOCTH.

BosbIIMHCTBO pacTeHuil (6ce 3naku, JaeH, ceéekia, Kapmogenb) MOTYT
UCTOJIb30BaTh (POCHOPUT TOJIBKO TMPH OMPEACICHHOM KHUCIOTHOCTH ITOYBHI,
JOCTATOYHOM JIJISl €r0 Pa3I0KEHUS.

[TosToMy Ha MouYBax ¢ HEUTpaJIbLHOU peakiuei (0OBIKHOBEHHBIC, TUITHYHbBIC
Y I0’)KHBIE YEPHO3EMbI) MPUMEHEHHE (POCPOPUTHON MYKH Manod()PEKTUBHO.

Ha x#ucibIx 1epHOBO-TTOA30IMCTHIX U CEPBIX JECHBIX MTOYBaX, KpAaCHO3EMax U
BBINIEJIIOYEHHBIX YEPHO3EMaX OHa MOXKET He ycTynaTh cynepdocdary.

B pasnoxenun dhochopuTHOM MYKH y4acTBYET HE TOJBKO aKTHBHAs, HO U
MOTEHITUATbHAS KHUCIOTHOCTb.

[Tox BIUsiHMEM OYBEHHOW KHCIOTHOCTH (pocopuTHAS MyKa MPEeBpaIIaeTCs
B ycBosieMbIil pacteHusimu CaHPO,.

Uccnenoanusimu  b.A. T'onyOeBa  yCTaHOBJIEHO, UTO  JIEUCTBUE
dbochopuTHOW MYKHM HAYMHAET TMPOSBIATHCA, KOTAA  THAPOJIUTHYECKAS
kuciaoTHocTh (Hr) moussr gnocturaer 2-2,5 mr-3x8/100 1 moussl (cm. puc. 1).

Koraa ruaponuTuyeckasi KHUCJIOTHOCTH TOYBBI BbIlIE YKa3aHHOM
BeJUYMHBI, aeiicTBHe (OCPOPUTHOM MYKH, BHECEHHOW B JIBOMHOM [103€ IO
cynepdocdary, MoxkeT NPUOIHAKATHCH K JecTBUIO cyniepdocdara.

JletictBue (dochOpuTHOW MyKH 3aBUCUT HE TOJBKO OT BCIIMYUHBI
TUAPOJIUTHYECKOU KUCIOTHOCTH.

»  UYewm Gombmie H;, Tem Boime 3ppekTHBHOCTh POCHOPUTHON MYKH.
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> [Ipy omHOM M TOM K€ THUAPOJIUTUYECKOW KHUCIOTHOCTH JCUCTBUE

(I)OC(l)OpHTHOﬁ MYKHU TCM BbIIIC, YCM MCHBIIIC €MKOCTb ITOIJIOMICHM ITIOYBHEI.

Puc. 1. 3aBucumoctsb aeiicTBust pocopuTHOI MYKH OT 3HAYEHHUS THAPOJIUTHYECKOMH

kucjaoTHocTH (Hr) m emkoctu norsnomenus (T) (mo B.A. I'osry0eBy)

Ho3y ¢ochopuTHOl MyKM YCTAaHABIMBAIOT TakKKe€ B 3aBUCUMOCTH OT
KHCJIOTHOCTH TTOYBBI.

Ha cunbHO- 1 cpenHekucbix mouBax (PH 5 v MeHee) MOXKHO BHOCHTD Ty XKe
103y gochopuTHO MyKH, 4TO U cynepdocdara, a Ha CIIA0OKUCIBIX - IBOMHYIO U
JaXKE TPOHUHYIO.

Ha npouzeecmkosanuvix nousax s¢pgexmusnocms Gochopummnoii myKu
CHUDICAemcsl.

[Tonnoe neiicTBuEe GocHOpUTHON MYKH HAOIIOJAETCS TOTAa, KOraa EMKOCTh
norsomenuss (T) W CTeMeHb HACBHINICHHOCTH TMMO4YBBI  OocHOBaHusMH (V)
XapakTepu3yroTcs ciaeayromumMu cootHomerussMu: T (Mr-9ke/100 r moussr) = 10,
20, 30, 40, 50; V (%) = 60, 75, 82, 83, 84.

Haunyummit nporuo3 Bo3MOXHOU 3PdekTuBHOCTH (HOCHOPUTHOW MYKH

obecrnieunBaeTcs, KOrjaa cpaBHUBarOT Tpu nokaszarens: Hy, V, T.
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dochopuTHyI0O MyKy NPUMEHSIOT KaK OCHOBHOE yn0OpeHHE, BHOCHTH €€
Jy4iie 3a0JaroBpeMeHHO, C OCEHH, 00s13aTENIbHO C TIyOOKOM 3a1eIKON MO TUTYT.

Haubonee 3 dekTHBHO BHECEHUE €€ BMECTE C HaBO30OM B Mapy I10J] 03UMbBIC
KYJIBTYPBI, a TAK)KE IOJT MPOTIAIIHBIC - CaXapHYIO CBEKITy, KapTodelb, KYKypy3y H
zp.

[TonoxxutenpHOE AericTBUE (HOCPOPUTHON MYKH MPOJOIKACTCS HECKOJIBKO
net. Yem Oomnbire g03a 3TOro ynoopenus, TeM 3G (EeKTUBHEE U MPOJOIKUTEIbHEES

€ro JICHCTBUE.

dochopuToBaHre - BHECEHHE BBICOKHMX 103 (pochopuTHON MYKM s
YBEJMYCHUS COACPKAHMSA MOABUKHOTO hochopa B KMCIbIX IOYBAX.

[Ipy 5TOM OJHOBPEMEHHO JOCTUTAIOT HEKOTOPOTO CHUKEHHUSI KHUCIOTHOCTH
ITOYBBI.

®docopuToBaHME KHCIBIX MOYB - OAWMH M3 OCHOBHBIX TEXHOJOTHMUYECKHX
AJIEMEHTOB PabOT MO KOMIUIEKCHOMY arpOXMMUYECKOMY OKYJIbTYpUBAHUIO MOJEH
(KAXOI).

[Tpu mpoBenenun QochoputoBaHUS CTAaBUTCA LENb JOBECTU COJEpIKaHUE
MOABMKHOTO (ochopa B MOUYBE /10 ONTHUMAIBHOIO YPOBHS AJISI BO3EIBIBAEMBIX
CEJIbCKOXO35IICTBEHHBIX KYJIBTYP.

Jlns noseitennst conepkanus P,Os Ha 10 mr Ha 1 Kr MOYBBI B MaxOTHOM
FOpU30HTE HEOOXOJMMO BHOCUTH B BHUAE (OCPOpUTHOW MYKH CIEAyroIIee
kosnuectBo P,Os (kr/ra):

»  Ha  JIEpHOBO-TIOJI3OJIMCTBIX  TOYBaX B  3aBUCHMOCTH  OT
rpanynoMerpuyeckoro cocrtaa — 60 — 120;

»  Ha cepbix JecHbIXx — 70 — 140;

> Ha OIOA30JICHHBIX M BBINIEIIOYCHHBIX yepHo3emMax — 90 - 120.

KoHTpoJ/IbHBIE BONIPOCHI:
1. Kaxue daxTopsl BaustoT Ha 3¢ HEeKTUBHOCTH HOCHOPUTHON MYKH?

4, KaxoBbl ocobenHocTu npumenenus GpochoputHoit Myku?
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5. Korpa nenecoobpasno 3amenuts cynepdocdar dochoputHoln MyKoit
o merony b.A. T'onybeBa?

6. Yro Takoe pochopuToBaHNE KUCITBIX MTOYB?

7. Kakoe kommuectBo P20s (kr/ra) B Buae ¢ocHopuTHOH MyKH
HEO0OXOAMMO BHOCHUTH Ha JIEPHOBO-TIO30JIMCTHIX, CEPBIX JICCHBIX MOYBAX, a TAKKE
Ha OIMOJ30JICHHBIX U BBIIIECIOYEHHBIX YEPHO3EMAaX, YTOOBI MOBBICUThH COJIEPKAHUE

P,0s51a 10 mr Ha 1 KT MOYBBI B TAXOTHOM TOPHU30HTE?

TEMA 7. OIPEJEJEHUE HOPM MUHEPAJIbHBIX YJIOGPEHUI
O/ CEJIbCKOXO3AMCTBEHHBIE KYJIbTYPhI

IIpakTuyeckoe 3anaTue Ne 12. OmnpenesieHue HOPM MHUHEPAJIbHBIX
yA00peHM i MO CeJIbCKOX03AHCTBEHHbIE KYJIbTYPbI

Heab: u3ydnTh METOJ OIpENETCHUs HOPM MHUHEPAJIBHBIX YIOOpPEHMH Ha
OCHOBE  MpPSMOIO  MCIOJIb30BaHUS  pPE3YyJbTAaTOB  MOJEBBIX  OMNBITOB U
arpOXMMHUYECKUX KapTOrpamMmm

3agaun:

1. OcBouTh MOHATHS 00 ONTUMAJLHOM, PAIMOHAILHOW M TPEAeTbHON

7103aX yI00pEeHuid;

2. N3yuuth knaccupuKaIuo METOA0B ONPEACIICHHS 103 YA0OPEHUM MO
KYJIbTYPBI;
3. OcBoWTh METOJA ONpeaeieHUs 103 MHHEPATbHBIX YJAOOPEHUM 10

JaHHBIM ITOJICBLIX OIIBITOB M arpOXUMHNYCCKHUX KapTOTpaMM.

Omnpenenenre HOPM MUHEPAIbHBIX yIOOPEHUH MO CEeIbCKOX03HCTBEHHBIE
KyJIbTYpbl - OJHA W3 BAXHBIX U CIOXKHBIX 337a4 arpoXxumuu. CyliecTBYIOT
IOHATHUS ONITUMAJIBHOM, pAllMOHAJIBHOMN U IIPEIEIBHON HOPMBI.

OnmumanvHas — 3TO HOPMa, KOTOpasi 00ecredrnBaeT MoJy4YeHHE BBICOKOTO

YpoOiKad XOpOoHICro KadeCTBa IMPHW MAKCUMAJIbHOM YHCTOM JOXOIC C 1l ra IIpu
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YCJIOBUM TOCTENEHHOTO TMOBBIIICHUS WM COXPAHEHUS ONTUMAIBHOTO YPOBHS
TUIOJIOPOAMS TIOYBHI 32 POTALIUIO CEBOOOOPOTA.

[Ipu Bo3pacTaHuM HOPM BHOCHUMBIX yJI0OpeHMii oruiata 1 Kr muTaTenbHbIX
BEIIIECTB MPUOABKOU yporKasi, HAUMHASI C KAaKOr0-TO YPOBHS, CHIKaeTcs. [loaTomy
€CIM XO3SIMCTBO HMMEET Majl0 MHHEPAIbHBIX YAOOpPEHHH, TO €My BBHITOJHEE
OPUMEHSATh MEHBIIUE HOPMBI Ha OOJbIIECH IUJIOMATd M TMOJYyYUTh OOJBIIUI
BaJIOBOM ypO’kKail, 4eM HCHOJIb30BaTh Oo0Jee BBICOKHE HOPMBI yT0OpeHHil Ha
MeHblIen miomana. Ho ecim X03SKMCTBO M3 rojga B roJ BHOCHUT 3HAYUTEIIBHOE
KOJIMYECTBO YIAOOpEHUM, TMOJydyaeT BBICOKHE YpOXKaW, WHTEHCHUBHO IIOBBIIIAS
IJI0JIOPOJME TOJIEH, TO JAJIbHEWIIEEe YBEIUUEHUE YPOKasi, ECTECTBEHHO, CHIKAET
OTJa4y OT JIOMOJHUTEILHOIO BHECEHHs yaoOpeHuil. OgHako B 3TOM cCiyyae
nostydaetcsi 6osbiie npoAaykiuu ¢ 1 ra. Tak mosiBisieTcs MOHSATHE PAIlMOHATBHON
HOPMBI yJTOOpEHHUI.

Payuonanonas - HOpMa, KOTOpasi MPU CIOXKUBIIMXCA OPraHU3alMOHHO-
XO3MCTBEHHBIX YCJIOBUSAX TIPOU3BOJCTBA TO3BOJISIET TMOJYYUTh BO3MOYXKHO
OOJNBIINI BBIXOJ MPOAYKIIMU XOPOIIET0 U yAOBIETBOPUTEIHHOTO KayecTBa ¢ 1 ra
MalnHd M WHTEHCUBHO TMOBBINIATH IUIOJOPOAUE TOYBBI TIpU 00S3aTEIHHOM
HKOHOMHUYECKOM 3P (EeKTe OT IPUMEHEHUS YTOOPEHUIA.

OpnHako CyIIECTBYET Mpelesl BHECEHHUS yAOOpeHUM Npu OmpeaesIeHHBIX
MMOYBEHHO-KJIMMATUYECKUX YCIOBUSX. B MPOTUBHOM cCiyyae pacTEHUEBOJICTBO
MOXET JaBaTh YOBITKH, MOKET yXYAIIUTHCA KaueCTBO MPOAYKIIMU U BO3HUKHYTH
OMAaCHOCTb 3arps3HEHUS] OKPYKAIOIIEH CPEbl.

Ilpedenvnas - HOpMa, KoTOpas OOECHEYMBAET MAKCUMAJIbHO BBICOKHI
ypOKail JOMyCTUMOTO KauyecTBa MPU YCIOBUM, KAK MUHUMYM, CaMOOKYIIaeMOCTH
oT yaoOpeHuil. BBuUIy BaXXHOCTH TOJNYYECHHS MAaKCUMAJIBLHOTO KOJIMYECTBA
CEJIbCKOXO35IUCTBEHHON NPOIYKIMU C E€IUHUIBI IUIONAAM 3TO B HEKOTOPBIX
CIy4yasXx MOXET OBITh ONpaBJaHO, OCOOEHHO TOT/a, KOrJa BCE XO03scTBa OymyT
MMETh JIOCTaTOYHOE KOJIMYECTBO YAOOpeHW#, nMO0 B paiioHaX WHTEHCUBHOMN

XUMU3aluu 1104 Ba)KHEHIIINE CEIbCKOXO03s1ICTBEHHbBIC KYJbTYPHI.
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[Ipexxne dyem omnpenenuTb HOPMY YyIOOpEeHHM, HEO0OXOAMMO 3HATh
MOTEHIMAIBHYIO MPOJAYKTUBHOCTH TOTO WJIM HHOIO COpTa W YCTAaHOBUTH

BO3MOKHYIO €TO q)aKTI/I‘-ICCKYI-O ypo}KaﬁHOCTB B 3aBUCHMOCTH OT.

= METEOPOJIOTHIECKHUX MTOKa3aTeIICH;

= IrpaHyJIOMETPUYECKOTO COCTaBa IMOYBHI;

= IJI0IOPOIUS TIOYBHI;

= YpOBHS ~ arpoOTeXHUKH  TPH  KOHKPETHOM  OpraHU3aIllMOHHO-

X035HCTBEHHOM 00€CIICUCHUM.

[loTeHnuanpHass  NPOAYKTUBHOCTH  COpTa  yKa3aHa B COPTOBOM
CBUJICTEIILCTBE, a TAK)KEe OCPETCs MO JaHHBIM TOCYAAPCTBEHHBIX COPTOYIACTKOB H
HAyYHO-HCCIIEIOBATENBCKUX YUPEKICHUH.

CymiecTByeT TakKe CIeHaIbHAass METOAMKA OTPEIeICHUS TOTCHIIMAIBHON
YPOKANHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp MO MPUXOAY (DOTOCHHTETUYECKU
aktuBHOM paguaiuu (DAP) u kodpduiMeHTy ee HUCHOJIb30BaHUs, KOTOPBIi
KoJebercs B mpeaenax oT 1 go 3 %.

BennuuHy BO3MOXKHOM ypokaitHOCTH OCHOBHOHM mpoaykiuu (Y, T/ra) B
3aBUCUMOCTH OT HMEIOIIEHCS BIArooOECIIEYeHHOCTH PACTEeHUM B Pa3IMYHBIX

MOYBEHHO-KJIMMAaTHUYECKUX 30HaX ONPEENSIOT Mo cienytouieii popmyse:

1000(W+P)
Kg-S(100—Bc)

W — 3anac npooykmusnou énacu 6 mempogom cioe noubl 6eCHOU, MM,

P — cymma ocaoros 3a eecemayuontulil nepuoo Kyaibmypvl, MM,

Kz — kosgpdpuyuenm e6o0onompebieHus OaHHOU CENbCKOXO3AUCMBEHHOU
KYJIbmypou,

Bc— emanoapmuas enasicnocmos ochognou npodykyuu, %;

S — cymma uacmeii 6 coomHowenuyu OCHOBHOU NPOOYKYUU U NOOOYHOU 8
obwem ypodcae 6uomaccol (Hanpumep, y 03uMOll NULEHUYbL OMHOULEHUE 3ePHA K

conome cocmaesnsem 1:1,5, a cymma uacmeii npu smom pasua 2,5).
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B paitonax HeuepHozeMHOM 30HBI €Bporeiickoi yactu P® ko3 duiimeHTs
BojoniotpeOsieHus (K;) s pasiuuHBIX  CEIbCKOXO3SHCTBCHHBIX KYJIBTYp B
3aBUCUMOCTH OT XapaKTepa YBIAKHEHUS T0Jia, CIEIYIOIIUE!

° o3uMas poxb - 400-550;

° o3uMas nuieHura - 375-525;

o ssaMeHb - 375-530;

° oBec - 435-590;

o KyKypy3a Ha cuiioc - 35-70;

o caxapHas cBekja, kaptodens - 75-130;
o MHoOroJjieTHHE TpaBsl (ceHo) - 500-750;
) kamycrta 6emokouannas - 60-100;

o TomaThl - 125-220;

o MOPKOBB cToJIoBas - 65-130 (mepBast mudpa gaHa A BIAKHOTO roja,
BTOpasi - JJIs 3aCYIILTUBOTO).

BenmvunHa  BO3MOXHOW  ypOKallHOCTH  KOPPEKTUPYETCsl  TakkKe B
3aBUCUMOCTH OT TUIOJAOPOJAMSI TOYBHI W YPOBHS arpoTeXHUKU. HempaBuibHO
CUMTaTh, YTO TPU JOCTATOYHOM KOJMYECTBE yAOOpeHW Ha OemHBIX
M3BECTKOBAHHBIX IMOYBAX MOXHO TOJYYUTh BBICOKHE ypoxkau. [lo maHHBIM
HayYHO-UCCJIEIOBATENLCKUX YUPEKIECHUH W TPAKTUYECKOTO OIMBITa XO3SUCTB,
MOJIYYCHUE BBICOKUX CTAOMJIBHBIX YPOXKAeB CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP
BO3MOJKHO TOJILKO Ha XOPOIIO OKYJbTYPEHHBIX MOYBaX (MMEIOIINX, KAK MUHHUMYM,
MOBBIIICHHOE COACP)KaHUE MOABMXKHBIX (GopMm (dochopa u cpefHee - Kajaus) MpH
COOJTIOICHNH TIEPEAOBBIX IPUEMOB arpOTEXHUKH.

MeTtonpl  ompeneicHUS ~ HOPM  MHUHEPAIBbHBIX  yAOOpeHWd  1mox
CENTBCKOXO03SHCTBEHHBIC KYJIBTYPHI TTOAPA3ACIISIOTCS Ha TPU TPYIIIIHL:

1. OCHOBaHBI Ha MPSIMOM HCIIOJIH30BAHUU PE3YyJIHTATOB MOJIEBBIX OMBITOB

M arpOXUMHYCCKUX KapTOIrpaMM,

2.  pacueTHble (0aJTaHCOBBIMH, PACY€THO-OAITAHCOBBIMH);
3. KOMIUIEKCHbIE, OCHOBaHHbIE Ha COYETAHWU IMEPBOW M BTOPOM TpPYIII
METO/IOB.
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PacueTHasi rpymnmna MeTOJ0B ONpPEAETICHUSI HOPM MHUHEPAIbHBIX yI0OpEHUI

Ha TUTAHUPYEMYIO (IPOrpaMMHUPYEMYIO) YPOXKAHOCTh BKITIOYAET:

o METO/ 3JIEMEHTAPHOro OaaHca;
o METO]1 Ha IJIAaHUPYEMYIO TPUOABKY ypOXKatHOCTH;
o METOJ1 HOPMaTUBHOTO OaaHca.

OnpenesieHHe HOPM MUHEPAJIbLHBIX Y100peHHIl HA 0CHOBE MPSIMOTO
HCIO0JIb30BAHUSA Pe3yJIbTATOB MOJIEBHIX ONBITOB U ATPOXMMHYECKUX
KapTorpamMmm

Ha ocHoBanuu 00OOIIEHHS JAHHBIX TIOJIEBBIX ONBITOB  HAy4YHO-
HCCICAOBATEIbCKUMU  YUPSKICHUSIMH ~ HaIleH CTpaHbl  pa3padOTaHbBI
PEKOMEHJalIMM TI0 BHECEHHWIO CPEIHWX HOPM YAOOpPEHWH TMOJ pa3IndHbIC
KYJIBTYPBI JUJIs1 XO35IMCTB CBOEU 30HBIL.

B kaudectBe mpumepa B Tabnuie 18 mpuBeneHbl HOPMBI yIOOpEHHM IS
JI€PHOBO-TIO/I30JIMCTHIX ITOYB B PAfOHaX MHTCHCUBHON XMMH3AIINH.

Tabmauma 18
IIpumepHbIe HOPMBbI BHECEHHSI YI00pEeHH A HA 1€PHOBO-MOA30JIMCTHIX
CYTJIMHUCTBIX MOYBaX

MuHnepaJjbHbIe yA100peHus,

KyabTypa Hago3, 1/ra Kr/ra

N P20s K20
O3uMbI€ 3€pHOBBIC:
0 3aHATHIM Mapam 20-30 100-120 80-100 40-60
mocJjie KiaeBepa ¢ TuMoeeBKOM - 70-100 100-120 100-120
SApoBble 3epHOBBIE - 80-120  80-100 60-80
Jlen-monryHer Mo KJIEBEpHILLY - 20-40 60-90 80-100
Kaprodens 30-40 100-120  80-100  100-120
Kykypy3a Ha npyrue cuiocHbie 30-40 100-120 80-100  80-100
KopMmoBbIe KOpHETI01bI 30-40 180-220 120-150 180-220
Kamycra 6enokoyannas 30-40 150-180 80-100 150-180
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Pexomennyembie  HOpMBI  (GOChHOPHBIX M KaTUWHBIX  yJIOOpEHUU
KOPPEKTUPYIOT B 3aBHCHUMOCTH OT OOECIEYEHHOCTH TIOYBBI TOJBIKHBIMHU
dbopmamu pocdopa 1 KanHs ¢ UCIIOTH30BAHHEM OPUEHTHUPOBOYHBIX TMOMPABOYHBIX

ko3¢ durmenTos (Tadm. 19).

Taomuma 19
IHonpaBounbie KO3 PUUUEHTHI K HOPMaM YI00peHHH y4eTOM
cojep:kaHus NOABMKHBIX opm docdopa u Kajaus B oYBe

CopaepxaHue B ouBe 3epHOBBIE KYJbTYPBHI,

MUTATEJbHBIX BelleCTB TPaBbl, JIeH, OBolIHbIE KYJbTYPbI
Mo KapTorpamMme nponamHbie
Azomubie y0obpeHus
P20s

OueHb HU3KOE 1,2 -

Huskoe 1,1 1,2

Cpennee 1,0 1,1
IToBeIIEHHOE 0,9 1,0
Bricokoe 0,8 0,9

O4eHb BBICOKOE 0,7 0,8

Dochopubie u kanutinvle yoobpenus

P,Osu K,0
OueHp HU3KOE 15 -
Huskoe 1,2-1,3 15
Cpennee 1,0 1,2-1,3
[ToBrIIEHHOE 0,7-0,8 1,0
Bricokoe 0,4-0,6 0,7-0,8
OuyeHb BBICOKOE 0,1-0,3 0,4-0,6

Hopwmpbl a30THBIX ynoOpeHuid, Kak mpaBuiio, KOPPEKTUPYIOT MO KapTOrpaMme
docdopa (uamre Bcero MMeHHO (Gochop HAXOTUTCSI B MUHUMYME IIOCIE a30Ta B
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MOYBE), TaK Kak IO a30Ty KapTorpaMMy HE COCTaBJSiOT. [Ipu mompaBouyHOM
kod(urmente, paBaom 1,0, Hopma Oepercs 0e3 m3meHeHui. J[o3a psSAKOBOTO
yI0OpEeHMs MPUMEHSIETCS] BO BCEX ClTydasx 0e3 MOMpaBoK.
['pynmupoBKa MOYB MO COJEPKAHUIO MUTATEIHLHBIX BEIIECTB MPEACTaBICHA
B Ta0miax 20-21.
Tabmuma 20
I'pynnupoBka mo4s mo cogepkaHuio NoaABHKHbIX (popm pocdopa
Conep:xanue P20s, Mr/Kr no4BbI
Kaace NOABUKHBIX (hopM no 1o 1o

MOYBbI (¢ocpopa B nouse  Kupcanoby UYwumpuxkoBy  Mauyuruny

| OuyeHb HU3KOE <25 <20 <10
I Huskoe 26 - 50 21-50 11-15
1 Cpennee 51 -100 51-100 16 - 30
v [ToBeIIIEHHOE 101 - 150 101 - 150 31-45
V Bricokoe 151 - 250 151 - 200 46 - 60
VI OdeHb BBICOKOE > 250 > 200 > 60
Tabmuma 21

I'pynnupoBka 1no4s no coepkaHuI0 NOABMAKHBIX (OPM KaJIus

Conep:xanue K20, Mr/kr no4sbI
Kaace NOABUKHBIX (hopM no o o
MOYBbI KaJIus B I0YBe KupcanoBy YwumpuxoBy  Mauuruny
I OueHb HU3KOE <40 <20 <100
I Huskoe 41 - 80 21 -40 101 - 200
11 Cpennee 81-120 41 -80 201 - 300
v [ToBbIllIeHHOE 121 -170 81-120 301 —-400
VvV Bricokoe 171 - 250 121 -180 401 - 600
VI OdeHb BBICOKOE > 250 > 180 > 600

llpumeuanue: Memoo Kupcanosa ucnonwv3zyrom 0151 0epHO80-N0030IUCTIbIX U
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cepvix 1ecHbiX noyus, memoo HYupuxosa — 011 HeKapOOHAMHBIX YEPHO3EMOS,
Memoo Mayueuna- 015 KaApOOHAMHBLX YEPHO3EMO8, KAUMAHOBbIX, OYPbIX NOUYE U
cepo3emos.

HecMoTps Ha OOJBIIYIO MEPCIEKTUBY B HMCIOJIL30BAHUHN JAHHOTO METOAA
OTpeeNieHUus] HOPM MUHEPATBHBIX yMOOpEHWI, B HACTOSIIEe BpeMs Ha HETO
HEJIb3s MIOJTHOCTHIO TOJIaraThCs U3-3a HEJIOCTaTKa HEOOX0IMMOM HH(GOPMAIIHH.

Pexomenayembie B Tabmure 18 HOpMBI ymOOpeHHMA pacCUMTAaHBl Ha
nojayueHue yposkas 3epna 3,0-3,5 t/ra, Bonokna npHa - 0,6-0,8, kaprodens - 20-
25, xopuemtonoB - 40-50, 3emenoit maccel Kykypy3sl - 35-40, kamyctsl - 50-60
T/ra.

Ecnu pexomeHayeMble HOpPMBI MHUHEPAJIbHBIX YAOOPEHUN TOJYYCHBI B
KOHKPETHOM TIOJIEBOM OIBITE Ha TI0YBE C ONPEACICHHBIM COACpKaHUEM
noABMKHBIX (GopM (ocdopa u Kamusi, TO B IPOU3BOJCTBEHHBIX YCIOBHUIX HX
HEO0OXOJAMMO KOPPEKTUPOBATh B COOTBETCTBUM C KJIACCOM MOYBBI KOHKPETHOTO
mosisi. KoppeKkTupoBKy MPOBOAAT CIICTyIOIUM 00pa3oM. Eciu kimacc modBbl mosis
0 COJICP)KaHUI0 TIOJBMYKHOTO (hochopa (MK Kajusl) OTIMYASTCS OT Kacca MOYBI
OMBITHOTO TIOJISI TI0O ATOMY ToKaszateno Ha 1 umm 2, To HOopma (ocdopa (umm
KaJlus) U3MEHsIeTCs COOTBETCTBeHHO Ha +25 % u +50 %, a Hopma a3ora - Ha £10
% wmm 20 %. [IpuueM KOPPEKTUPOBKY HOPMBI a30Ta IPOBOIAT, KaK MPABUIIO, TTO
SJIEMEHTY, HaxXOJAIIEMyCs B IMOYBE B MHUHMMyME Iociie a3oTa (Ha CpPeaHUX |
TSDKEJIBIX 110 TPAHYJIOMETPUUYECKOMY COCTaBy MouBax 1o (Gocdopy, Ha JTEerkux - mo
KaJIMI0), TaK KaK KapTorpamMMmy IO COACPKAHUIO MOABUKHBIX (JOPM a30Ta B IMOYBE
B HACTOSIIEE BPEMs HE COCTABJISIIOT.

BenmnunHa TmMONMy4eHHOTO ypoXkass B OIBITE OT NPUMEHSICMOW HOPMBI
ynoOpeHuil qopKHA OBITh MPUBENECHA B COOTBETCTBUHM C TPOW3BOJICTBEHHBIMU
YCJIOBHUSIMU. Y CTaHOBJICHO, YTO HAa MaJIbIX JENSIHKAX d()PEKTUBHOCTH yn00peHUM
BBIIIIC, YeM Ha OOJBIIMX IMPOU3BOJCTBEHHBIX TIOMAAMX (TI0 3€pPHOBBIM KYJIbTypam
Ha 30 %, o kaprodento Ha 50 %).

Onpenenenre HOPM YAOOPEHUH TMOJ CETBCKOXO3SMCTBEHHBIC KYJIBTYPHI

MPOBOJAT TAK)KE HA OCHOBE MAaTeMaTU4YeCKOM 0OpabOTKM Pe3yJIbTaTOB IMOJEBBIX
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OIbITOB. B aTOM ciIy4dac HaI/I6OJ'II>H_Iy1-O HCHHOCTDh MPCACTABIIAIOT MHOFO(I)&KTOPHBIC
ITOJICBBIC OIIBITHI, AJAIOIIHC HauoOoIce ITIOJIHYIO I/IH(l)OpMaHI/II-O. MaTCMaTI/I‘IeCKYIO

00paboTKy pe3ynbTaTOB MHOTO(AKTOPHBIX OMNBITOB IMPOBOJAT B CIEAYIOIIEM

MOPSIJIKE!
o 00paboTKa pe3yJbTaTOB OINbITa METOJIOM MHOXECTBEHHON PErpeccuy;
o BBIOOP MaTEMaTUYECKON MOJIENH;
o pa3paboTKa MPOU3BOJICTBEHHON (DYHKIINH;
o BBIUMCIIEHUE KOI(PPUIMEHTOB KOPPEISALUA MEXKIY pa3IMuYHbIMU
MOKa3aTeIIMHU.

[loneBoy OMBIT — caMblii TOYHBIM, JIy4Ille MCIOJIB30BATH €r0 PE3YyJIbTATHI,
OJIHAKO ONBITOB HET, UCIIOJIb30BATh HEUETO.

Munycel meToja:

=  OTCYTCTBYET rMOKOCTb,

=  0COOEHHOCTH CEBOOOOPOTA HE YUUTHIBAIOTCS;

=>  J103bl OPraHUYECKUX YA00PEHUI KOPPEKTUPOBKH HE MOJIEKAT;

=  cojepxkaHue a3oTa, ¢pochopa U Kaaus B OPraHUYECKUX YAOOPEHUIX

HC YUUTBIBACTCH.

KoHTpoJbHBIE BONIPOCHI:

1. UYewm omnpesensieTcsi IOTeHIMAIbHAS YPOKaHHOCTh?

2. OxapakTepu3yiTe MOHATHS 00 ONTUMAJIBHOM, paIlMOHAIBLHON W
MpeaeapHON J03axX yI00peHUH.

3. Oxapakrepu3yiTe  Trpynmnbl  METOJIOB OIPENEJIEHUS  HOPM
MUHEPAITBHBIX YI0OPEHUMN MMO]] CETLCKOXO3SIICTBEHHBIE KYJIBTYPHI.

4. Kak omnpenenuts HOpMY MHUHEpalbHBIX YAOOpPEHUH Ha OCHOBE
WCIIOJIH30BAHUS PE3yJIbTaTOB TOJIEBBIX OMBITOB W arpOXMMUYECKHX KapTorpamm?

B 4yeMm nonoxuTenbHbIe U OTpHULOATCIBbHBIC CTOPOHEBI 3TOI'O MGTOI[a?

102



IIpakTueckoe 3ansaTue Ne 13. PacueTHble MeTOABbI onpeaeieHUs] HOPM
MHHEPAJIbHBIX Y100peHuii

Heab: u3yuynTh METOJ ONpENENCHUsS HOPM MHUHEpAJIbHBIX YI0OpEeHUU Ha
TUTAHUPYEMBIN yposkaid (METOJI DJIeMEHTapHOTO OaaHca)

3agauu:

1. OcBOUTh METOJ ONpENESIEHUs HOPM MUHEPAIbHBIX yIOOpEHHI Ha
TUIAHUPYEMBIH yposkail (METOJT 2JIEMEHTApHOTO OaaHca);

2. PaccuntaTh METOIOM 3JIEMEHTApHOTO OajlaHca HOPMBbI yIO0OpeHuin
IIOJ] CENBCKOXO3SIMICTBEHHBIE KYJIBTYPhI HA IUIAHUPYEMBIN YpOKail.

OmnpenesieHue HOPM MUHEPAJIbHBIX Y100peHHUI HA IJIAHUPYEMBbIH
ypo:kaii (MeTo/1 3J1eMeHTapHOr0 faJlaHca)

B 3TOM MeTOI€ HCTIOJIB3YIOT:

o JAHHBIC TI0 BBIHOCY TMUTATEJbHBIX BEILECTB HA €IMHUILY OCHOBHOM
npoaykiuu ypoxkas (Ha 1 T wim Ha 10 T) ¢ yueTom moOo4YHOiH;

o KO3 (PUIIMEHTHI UCIIOIB30BAHUS MUTATEIBHBIX BEUIECTB PACTCHUSMU
U3 TIOYBBI, yJOOpPEHHM W TOKHUBHO-KOPHEBBIX OCTAaTKOB (0OBIYHO OOOOBBIX
KYJBTYP).

Henocraromass yacTe MNHUTATEIbHBIX BEHIECTB TMOYBBI JJIT  CO3/JaHUS
MJIAHUPYEMOTO YpO3Kasi BOCTIOJIHSIETCS BHECEHUEM OPraHUYECKUX U MUHEPaTbHBIX
yn00peHHUI.

OpueHTHpoBOYHBIE KOA(DDUIIMEHTHI, KOTOPhIE MOXHO HCIOJIb30BaTh JIJIst
pacuera HOpM yAOOpEHUI Ha JEPHOBO-TOJ30JUCTBIX U CEPhIX JICCHBIX MOYBAX,
JaHbI B TabauIe 22.

Tabmuma 22
Ko3¢puuueHTsI HCNOJIB30BAHUS PACTCHUAMHU MUTATEIbHbIX BellleCTB

U3 MOYBBI U YA00peHU i (1J1sl JePHOBO-MIOA30JIUCTHIX M CePbIX JIECHBIX M0YB),

%
N3 nouskI N3 opranuyecknx
N3 MuHepaabHbIX
Kyabstypa (ITpn yao0penui B 1-i
yaoOpenuii B 1-ii roj
cpeaHeM roj
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coJiepKaHuM
MUATATEJIbHBI

X BeieCrB n

BBIIIIE) *
P20s K20
3epHOBEIE,
OJTHOJICTHHE U
5 10
MHOTOJICTHHE
TpPaBbI

N P20s ** K20

50-60 5-25 40-50

N P05 K20

20 30

40-50

Oxkonuanue tadi. 22

KO3(1)(1)I/IHI/ICHTI)I HCIMOJIB30BaHUS PACTCHUAMU MUTATC/IbHBIX BEIIIECTB

U3 MOYBbI ynoﬁpennﬁ (}IJ]SI ACPHOBO-MMOA30/IMUCTBIX U CEPLIX JIECCHBIX IIO‘IB),

N3 nouBkI
(ITpu
cpeaHeM
CO/IepPKAHUM
KyabsTypa
NUTATEIbHBI
X BellleCTB U
BbIIIE) *
P20s K20
Jlen 3 5
[IponamHeie
(kapTodenp,
KOPMOBBIE 5 20
KOPHETLIOIBI,
CHJIOCHBIE)
Kanycra
3) 20
OeslokoyaHHa

%

N3 MuHepabHbIX

ynoo0penuii B 1-ii rojg

N3 oprannyeckux

yno0penuii B 1-i

rom

N P20s** K20 N P20s K20
30-40 1015 30-40 - - -
60-70  20-25 50-70 20-25 30 50-60
60-70 20 60-70 20-25 30 60
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s

MopxkoBs,
CBEKJIA
) 10 50-60  15-20 50-60 20 20 50
CTOJIOBAA,
TOMATBI
Orypusl 3 S) 30-40 10-15 30-40 15-20 20 30

* [Ipu nuszkoil obecneyeHHoCmu no46bl NUMAMeNIbHbLIMU BeUeCmEamu
Ko3hhuyuenmol yeenuuusaomes 6 1,5-2 pasza.

** U3 cynepghocchama npu psoxosom enecernuu ucnoawvzyemes 30-60 % P,0s

[locneneiictBue ynoOpenuit otpaxkeno B Tabmume 10. Koaddunment
HCITOJTH30BAHUS JICTKOTHAPOIM3YEMOT0 a30Ta U3 TTOYBBI IPUHUMAETCS JJIST IPOBBIX
3epHOBBIX KynbTyp — 20 %, /U1s1 MHOTOJIETHUX TPaB, KYKYpPY3bl, 03UMbBIX 36pHOBBIX
— 25 %, mi1st nponamHbiX ¥ oBomHBIX — 30-35 %.

Jlnst pa3HBIX METOJOB OIpPEACIICHUs] MHUTATENbHBIX BEIIECTB B IOYBaX
JOJDKHBI  OBITh CBOM KOX(P(GUIIMEHTH HCIIONB30BAHUS DJIEMCHTOB IHTAHHS
pactenusimu (tadi. 9).

PaccMoTpuM MeTom 3JeMEHTapHOTO OanaHca Ha KOHKPETHOM IpUMEpE.
[Tnanupyercs moyyduTh yposkaii kaprodens 20 T/ra Ha JEpHOBO-IOA30JIMCTOM
CpPEIHECYTIMHUCTOM TMouBe. [lo kaprorpamme IBYXJIETHEHM JaBHOCTU B IIOYBE
conepxutcsi 50-100 mr P,Os u 80-120 mr KO Ha kr moyBbl (MO METOMY
Kupcanosa). Hameuaetcs BHecTn opranmueckux yaoopenuit 30 t/ra. [To nqaHHBIM
arpoXMMHYEcKoro aHanmsa, B Hux comepxkwurcs 0,3 % N, 0,15 % P,Os u 0,4 %
K>0.

Kaprodens BbIpammBarOT B 3BEHE CEBOOOOPOTA. SUYMEHb C TOJCEBOM
MHOTOJIESTHUX TPaB, TPaBhbl 1-ro roja MoJb30BaHMS, TPABBI 2-TO TOJIa MOJIH30BaHU,
o3uMas mireHuna, kapropennb. [Toa sumens Obu1o BHeceHO NgoP160Kigo (¢ yueTom
oOecrnieueHus GpocHopom M KaaueM MHOTOJETHUX TPaB), MOJ O3UMYIO MILCHUILY -

NsoPgoKsgo. Exkeroanslii yposkaii ceHa MHOTOJICTHHUX TpaB cocTaBui 4 T/ra.
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YyuThpiBasi 3TW JaHHbIE, HEOOXOAUMO OMNPENEIUTh HOPMY MHUHEPAIbHBIX
ynoOpeHu moja IUTaHupyeMmbli ypoxkaih kaprodens. 10 T kiayOHel kaprodens
Bmecte ¢ OorBod BeIHOCAT 60 kr N, 20 kr P,Os m 90 kr K;O (rabn. 2).
CnenosarenbHo, ¢ ypoxkaeM 20 T Oyaet BeiHeceHo 120 kr N, 40 kr P,Os u 180 kr
K>0.

[TockonpKy mocneaeiicTBre yIOOpEHH Ha MPAKTHUKE OOBIYHO YUYUTHIBACTCS
He 0oJiee IBYX JIET, TO B JAHHOM IPUMEPE OMPEACIISIIOT TOJIBKO MOCIEAEHCTBUE OT
yIoOpeHuil, BHECEHHBIX TMOA O3UMyH mmieHully. Ecim Obl  gaHHbBIC
arpOXMMHUYECKOTO aHajn3a TOYBHI IO COJEP)KaHWI0 TMOABIKHOTO Qochopa u
KaJlisg ObUTM TEKYIEro rojia (4ero MmpakTUYeCKH He OBIBAET), TO TMOCIEIEHCTBUE
dbochopa u kanus paHee BHECEHHBIX ynoOpeHUN Ha kapTodeiab He Halo ObLIOo
yunutbiBaTh. llocienelicTBue a3oTa OpPraHMYECKUX YJIOOPEHHWHA M TMOXHUBHO-
KOPHEBBIX OCTATKOB OOOOBBIX JIOJDKHO YYMTHIBATBHCS BO BCEX CIIy4asix, TaK Kak
KapTOTpaMMy COJICpXKaHUS TOABMKHBIX COCIMHCHHA a30Ta B TOYBE HE
COCTaBIISIOT.

B npumepe ob0mwumii ypoxkail ceHa kieBepa ¢ THUMOQeeBKOW 3a 2 roja
coctaBmi 8 T/ra. Kak moka3eiBaroT viccienoBanus, 1 T ceHa OCTaBIseT Mocie ceds
B BHJE TIOXHHBHO-KOpHEBBIX octaTkoB 10-15 kr/ra aszora. CiemoBarenbHO, B
KOPHEBBIX M TIO’KHUBHBIX OCTaTKaX MHOTOJICTHHX TpaB Ha 1 ra OyneTr coaepkarbes
npumepHo 120 kr a3ora. IlepBast KynbpTypa mocne Tpas (B JaHHOM CiIy4ae O3uMasi
MIICHUIIA) MOXET HCIOIb30BaTh OKOJIO 25 % a3oTa M3 MOXHUBHO-KOPHEBBIX
ocratkoB, Wi 30 kr (120 xr X 0,25), BTropas kynbrypa (kapTodens) - IpUMepHO
15 % a3ora, wiu 18 kr (120 xr x 0,15).

Hcnonp3oBaHre U3 MOYBBI MUTATEIBLHBIX BEIIECTB OMpenemsitoT Tak. [lousa
comepkut (mo kaprorpamme) B cpeadaem 70 mr P,Os u 100 mr K,O Ha Kr moYBHI.
CrnenoBarenpHo, B maxoTHOM cioe Ha 1 ra comepxkurces 210 kr P,Os u 300 kr K,O
(70 mr X 3; 100 mr X 3). KapTrodenb cMOXET yCBOUTH U3 MOYBBI IPUMEPHO 5 %
noasrxHOro ocdopa (10 kr P,0s) u 20 % nmoxsmwkHoro kamus (60 kr K20) (cm.
tabs. 9). TpyaHee OmMpeacIUTh KMCIOJB30BAHHE a30Ta M3 IMOYBBL. DTO MOXKHO

caenaTh AByMs CIIOCOOaMH.

106



1-11 cnoco6 - ompexneneHue BBIHOCA a30Ta IO DJEMEHTY, HAXOMAAIIEMYCS B
MHHMMyME B IO4YBE I@Ocie a3zora. Tak, Ha JAEPHOBO-TIOA30JIMCTOU
CPEIHECYTJIMHUCTON TIOYBE B MIEPBOM MHUHHMYME HaXOJUTCS a30T, BO BTOPOM, Kak
npaBmiio, ¢ocpop. Docdopa wucnonp3yercs u3 mouBbl 10 kr, YTO MOXKET
obecrieunTh ypoxaii kaprodens 5 1/ra (BeiHOC P2Os Ha 0,1 T kiyOHE# BMecTe ¢
o6otBori coctaBiuser 0,2 xr). Ecam Opl mouBa Obuta JE€PHOBO-TIOJ30JIHMCTAsS
cylecyaHas WM TIeCYaHas, TJIe BO BTOPOM MHUHUMYME HAXOAWTCS Kaluil, TO
BO3MOXHBIN ypokall ciefoBaio omnpeaeiauTs mo kamuw. C ypoxkaem KIyOHEH 5
T/ra Oyaer ucnonbp3oBano 3 mouBkl 30 Kr a30Ta, Tak kak 10 T kiyOHeH BMecTe ¢
00TBOI1 BBIHOCST, IO CIIPABOYHBIM JTaHHBIM, 60 KT a30Ta.

2-11 cnocob - oNpeAeNieHUue HCIOIb30BaHMS a30Ta MOYBHI MO0 MPUMEPHOMY
COJIEP)KaHMI0O B HEH JIETKOTHIPOJIM3yeMoro aszora. Eciu HeT JaHHBIX
arpoOXMMHUYECKOTO aHAJIN3a, TO MOXXHO MPUMEPHO CUUTATh, YTO CBS3HBIC JIEPHOBO-
MOA30JIUCTHIE  TOYBHI  cpeaHero  Iwiomopomust  comepkat  40-60  wr
JIETKOTUAPOIIM3YEMOTO a30Ta, MOBBIIIEHHOTO TIoaopoaus - 60-80 mr, BeicokOTO -
80-100 mr/kr mouBsl. B 1aHHOM MprMepe KT MOYBHI COAepKaT MpruoIn3nuTebHo 50
MT JIETKOTHUIPOIM3YyeMOTo a30oTa. JDTo coctaBisieT 150 kr a3ora B mMaxoTHOM clioe
Ha 1 ra (50 mr X 3). 3 mouBsl kapTodenab CMOXET MCIONIb30BaTh 0koo 20 %
JIETKOTHUAPOIM3yeMoro azora, uiau 30 Kr.

Becb xom pacuera TOJOBOM HOPMBI MHUHEpAJIbHBIX YIOOpEHHH MOA
KapTo(heb MOKHO MIPEJICTABUTh B BUJIE CIICAYIONICH cxeMbl (Tabu. 23).

Tabnuma 23

Pacuyer HOpM MHHeEpPAJBbHBIX YI100peHHH 1101 KapTo(eib

IMoka3arenu N P20s K20

BbpIHOC MUTATENBHBIX BEMIECTB TUIAHUPYEMBIM
120 40 180
yposxkaem 20 t/ra, kr
ITocnencTBue paHee BHECECHHBIX MUHEPATBHBIX 16
- 8 (10%)

y,HO6peHHﬁ (N50P80K30), KIr (20%)
[TocnencTBre MO a30Ty MOKHUBHO-KOPHEBBIX 18

OCTAaTKOB MHOI'OJICTHHX TpPaB, KT’
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I/ICHOJIBByCTC}I IIUTATCIBbHBIX BCIICCTB M3

30 10 60
TOYBBI, KT
C 30 T oprannyeckux ynoopenuii Ha 1 ra

90 45 120
BHOCHTCS ITUTATEIIBHBIX BEIIECTB, KT
KoaddummeHTs! UCTIONB30BaHUS MTUTATEILHBIX
BEIICSCTB B 1-# roj1 U3 OpraHMIecKux 20 30 50
ynoopenuit, %
Hcnosp3yeTcsl MUTaTebHBIX BEIIECTB B 1-i TO1

5 18 13 60

U3 BHECCHHBIX OPTaHUYECKUX YI0OpEHUIA, KT
TpeOyeTcst muTaTeIbHBIX BEIICCTB

54 9 44

MUHEpaIbHBIX YTOOPEHUM, KT

Oxonuanue Tabi. 23
Pacyer HOpM MHHEpaJIbHBIX YA00peHHH O KapTo(eb
Iloxka3artenu N P20s K20
KoadduimeHTsl nCnoib30BaHUs MUTATEIbHBIX
BEILIECTB pacTEHUsMHU B 1-i1 TO1 U3 60 20 60
MUHEpalIbHBIX y100peHuid, %
C yuetom K03 PUIIMEHTOB UCTIOIH30BAHUS
CJIEyeT BHECTU C MUHEPAIbHBIMU YIOOPEHUSIM, 90 45 70

kr/ra

PacueTHble HOpPMBI OOBIYHO OKPYTJSIOT C TOYHOCTHIO A0 S wiu 10 kr.
BrlunciieHHbIE HOPMBI MUTATENBHBIX BEIIECTB JJISI BHECEHUS C MUHEPAJbHBIMU

yA0OpEeHUSIMU MOYKHO TIEPECYUTATh Ha BCE BUJIbI YIOOPEHUM:

90-100

° AMMMadHas ceauTpa = =265 kr, mim 0,27 t/ra;

20e 34 — cooeporcanue azoma 6 ammuayHou cerumpe, %

45-100

o [Tpocroii cynepdocdar = = 225 xr, unmu 0,23 1/ra;
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. . _ 70-100
° XJTOPUCTHIN KUl = =117 xr, wim 0,12 1/ra.

KoHTpoJibHBbIE BOIPOCHI:

1. B 4em mnpwHOMII MeTOAa OMNpEACICHUS HOPM MHHEPATbHBIX
ya100peHuil Ha IJIaHUPYEMBIH yposKail (MeToaa SJeMEHTapHOoro OaaHca)?

2.  WznoxuTte conepkaHWe MeEToJa pacueTa HOPM MHHEPAIbHBIX
ynoOpeHuit o] CeNbCKOX03sIIICTBEHHBIE KYIbTYPhI Ha TUIAHUPYEMBI YPOXKa.

3. Kakune naHHble MCHOJIB3YIOT MJI pacyeTa HOpM yAOOpPEHUH METOJ0M
aJieMeHTapHoro Oananca?

4.  Ha3zoBuTe TMOJOXUTEIbHBIE W OTPHIATENIbHBIE CTOPOHBI MeETOJA

onpeeseHUs HOpM MUHEPaIbHBIX YIOOPEHUI Ha IJITAHUPYEMBIN ypOsKail.

IIpakTuyeckoe 3ansitue Ne 14. PacueTHble MeTOABI ONpeiesieHUsT HOPM
MHHEPAJIBHBIX Y100peHuii (mpoaoKeHmne)

Henab: u3ydynTh METOA ONpPENEIEHUS HOPM MUHEPAIbHBIX YAOOpEHUH Ha
IJIaHUPYEMYIO TPUOABKY yposKasl.

3apaum:

1. OcBoUTb METOJ| ONpEENICHUs HOPM MHUHEPAJBHBIX YAOOpEeHUN Ha
MJIaHUPYEMYIO TPUOABKY yposKasi;

2. Hcnonb3ys METOJ| ONpeseseHus HOpM MUHEPAIbHBIX YAOOpeHUi Ha
IUTAHUPYEMYIO TIpUOAaBKy ypoKas paccuuTaThb KOJIMYECTBO YIOOpEHHi, KOTOpoe

HE00XOAMMO BHECTH TOJ] CEbCKOXO3SIIICTBEHHBIE KYJIbTYPBHI.

OnpeaeseHue HOPM MUHEPAJIBHBIX Y100pPeHUIl HA IJIAHMPYEMY IO
npudaBKy yposKasi
[TpuHIIMTT MeTOMA 3aKIIOYAETCS B CIACAYIONIEM. 3Has ypoXal KyJIbTyphl B
JAHHBIX TMOYBEHHO-KJIMMATUUYECKUX YCJIOBUSAX Ha HeyaoOpeHHoM ¢doHe (1o
pe3yNbTaTaM OIBITOB arpOXUMUYECKON CIYXKOBI), ONIPENETSIOT MPUOABKY ypoOKas

OT TPUMEHEHMSI OPraHMYECKUX M MHUHEPAIBHBIX YIOOpEeHUH. Y CTaHOBJICHHbBIC
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HOPMbBl MUHEPAIbHBIX YJOOPEHUN KOPPEKTUPYIOT IO COJEPNKAHUIO B IOYBE

IMOJABMKHBIX IIHUTATCIBbHBIX BCIICCTB C HCIIOJB30BAHUCM COOTBCTCTBYIOIIHNX

HOMPaBOYHBIX KO3 uimeHToB (Tadm. 15).

PaccmoTpuM MeTo ompeneneHuss HOPM MUHEPAIbHBIX YJIOOpEHHH Ha

npeasIIyeM npuMepe. Ypoxkai kaprodens 6e3 ynodpenuii 6 t/ra:

Pacuer ypoxas xaptodens 06e3 yaoOpeHHl MO COAEpPKAHUIO

JICTKOTHUAPOJIN3YEMOI'O a30Ta:

1.
2.
3.
4.

Conepxutcs Nir B maxotHoMm cioe Ha 1 ra: 50 X 3 = 150 kr;
KUIIy = 30 %;
Hcnonb3yercs azora u3 moussl: 150 kr X 0,3 = 45 kr

VYpoxait 6e3 ynoOpeHuid:

10 T xmyOHeit BerHOCHT 60 KT N,

XT

10 T X 45 kr
- 45 kr, X = =75

Pacuer ypoxas xkaptodens O6e3 yaoOpeHHl MO COAEpPHKAHUIO

MOJBIKHBIX (hopM docdopa:

1.
2.
3.
4.

Conepxurcs P,Os B maxoraoMm cioe Ha 1 ra: 70 X 3 = 210 xr;
KHUlIpr05 = 10 %;
Hcnonb3yercs azora u3 moussl: 210 kr X 0,1 = 21 kr

VYpoxait 6e3 ynoOpeHuii:

10 1 xky6He# BerHOCHUT 20 KT P20s5,

XT

- 21Kr,x=1OTX21KF=1O,5T

Pacuer ypoxas xkaptodens O0e3 ymoOpeHHIl 1O COAEpPKAHUIO

MOABUAKHBIX (HOPM KaJHsI:

1.
2.
3.
4.

Conepxutcs K20 B maxotHoMm cioe Ha 1 ra: 100 x 3 = 300 kr;
KHIIx0 = 20 0/0,
Ucnons3yetcs azota u3 moussl: 300 kr X 0,2 = 60 kr

VYpoxaiil 6e3 ynodpenuii:

10 1 ximy6Hei# BeiHOCUT 90 KT P2Os,

XT

10T X 60 kr
- 60 xr, X = =6,/T
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[Tnanupyemas mpubaBka 14 t/ra. BeiHOC nuTatenbHbIX BemecTB Ha 10 T
KIyOHElH BMecTe ¢ 00TBO# coctamisier (o crupaBouHbiM AaHHbIM) 60 kr N, 20 kr
P»0s, 90 kr K>0. Pacuer Benercs o cineayroieii popme (tada. 24).

TaOmura 24

Pacyer HOpM MUHepaIbHBIX YI00pPeHH HA IVIAHMPYEMYIO IPUOABKY YPOXKAs

Kaprodes
IMoka3aTtenu N P20s K20
BrIHOC TUTATENIBHBIX BEIICCTB
Ha TUTaHUpYyeMYIo TpubdaBky 14 84 28 126
t/ra, KT
[TocnencTBue paHee BHECEHHBIX
MUHEPATBHBIX yI00pSHUI - 8 16

(NsoPgoKso), kT
Oxkonyauue tadi. 24

Pacyer HOpM MUHepPaJILHBIX YI00PeHHIA HA IVIAHMPYEMYI0 IPUOABKY YPOKas

Kaproges

IMoka3zarean N P20s K20
[Tocnencreue no azory
MO>KHUBHO-KOPHEBBIX OCTATKOB 18 - -
MHOTOJIETHUX TpaB, KT
Hcrnonp3yeTcss mUTaTeNbHBIX
BemecTB B 1-i rog Ha 30 T 18 13 60
OpraHUYECKUX yI0OpEHUi, KT
TpeOyeTcst muTaTeNbHBIX
BELIECTB MUHEPATBHBIX 48 7 50
yI0OpeHuit, Kr
KoadduimenTs ucnonb30BaHus
ITUTATEIIbHBIX BEIIECTB 60 20 60

pactenusiMu B 1-ii roa u3

111



MUHEpaIbHBIX ya00peHuid, %

C yuetom k03¢ puLIeHTOB

48 x 100 7 X 100 50 x 100
UCIIOJI30BAHUS CIENYET BHECTH

60 20 60
C MUHEPAJIBHBIMHU yI00PECHHUSIMH, ) _ 35 _ g3
KT
C y4eToM KOPPEKTUPOBKHU
80 x 1 35 x 1
MIOYBEHHOTO TIOJIOPOAUS 83 x 1 =283
=90 =35
(Tab:x. 15) cireayer BHECTH, KT
[Tocne okpyrieHus, Kr 90 35 85

KoHTpobHbIE BONIPOCHI:

1. B yem nmnpuHOMII METONA ONPENENeHUS HOPM MHHEPAJIbHBIX
yI0OpEeHUI Ha TUIAaHUPYEMYIO PUOABKY ypoxKas?

2. N3noxute copepkaHue METOJa ONpENeNieHHus HOPM MHHEpaIbHBIX
y100OpeHuil Ha MIaHUPYEMYIO TPUOABKY ypoxKasi.

3. Kakue naHHble UCHOIB3YIOT AJI pacdeTa HOPM YIAOOPEHHH METOI0M
OmnpeNeseHus] HOPM MUHEpAJbHBIX YAOOpPEHH Ha IUIaHUPYEMYH0 NpHOaBKY
ypoxasi?

4, Ha3oBuTe mMONOXKUTENbHBIE M OTPHULATEIBHBIE CTOPOHBI METOJa
ONpezeNieHuss HOPM MMHEpalbHBIX YAOOpPEHHH Ha IUIAHUPYEMYIO MpUOaBKY

ypoxKas.

IIpakTnueckoe 3ansaTue Ne 15. PacueTHblie MeTOAbI Onpeae/ieHUs] HOPM
MHHEPAJIBLHBIX Y100peHuii (MpoaoKkeHne)

Heab: u3yuynTh METOA ONpENETCHUS HOPM MUHEPAIbHBIX YAOOpPEHUM C
MCIIOJIb30BAaHWEM HOPMATHBOB OajlaHCa MHUTATENBHBIX BEIIECTB 3a CEBOOOOPOT
(MeTo1 HOpMAaTUBHOTO OaJiaHCca)

3agaum:
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1. OcCBOWTH METOJ| OMpECNICHUsT HOPM MHHEPAJIbHBIX yI0OpEHUH C
MCIIOJIb30BAaHMEM HOPMATHBOB OallaHCa MUTATENBHBIX BEIIECTB 3a CEBOOOOPOT
(MeToJ HOPMAaTUBHOIO OalaHca);

2.  Hcmonws3ys MeToa HOPMATHUBHOTO OallaHCa PAcCUUTATh KOJUYECTBO

yI00peHU, KOTOPOE HEOOXOAMMO BHECTH IO/ CEIbCKOXO3SIIICTBEHHBIE KYJIBTYPBHI.

OnpeneseHue HOPM MUHEPAJIBHBIX Y100pPeHUIl ¢ HCII0JIb30BAHUEM
HOPMATHBOB 0AaJIaHCA MUATATEJbHBIX BELIECTB 32 CEBO0OOPOT (METO
HOPMATHBHOIO 0ajiaHCa)

bajanc mnuTaTeNBHBIX BEIIECTB B IIOYBE COCTOUT W3 MPUXOAHOM U
PacXOIHOU YaCTEH.

B IMPUXOJHYIO 94aCThb BXOAHT IOCTYINICHHUC IMHUTATCIbHBIX BCIICCTB B IIOYBY

c:
o yI0OpEHUSIMU;
o CEMCHaMU;
o u3 atMocdepsl (B TOM YHCIie a30T KIYOCHBKOBBIX OaKTepHil 6000BBIX

KYJBTYP B CBOOOHOXKUBYIIUX OaKTEpU-a30T(HUKCATOPOB).

PacxonHas yacTh BKIIFOYACT:

o BBIHOC MUTATEJIbHBIX BEIIECTB C YBO3UMBIM C MOJISI YPOKAEM,

o MOTEPU BJIEMEHTOB MHUTAHUS M3 TOYBBl M YAOOpPEHUN BCIEACTBUE
MOBEPXHOCTHOTO CTOKA, BhIMBbIBaHHS (MHPHIBTpAIMKM) M ra3o00pa3Hbie MOTEPU
(nampumep, a30Ta B pe3yyibTaTe ACHUTPUPHUKALINN).

Honuvuil, unu sxonoeuveckui, 6ananc (Ouonoeuyeckuil) yYUTHIBACT BCE
CTaThbU NPHUXOJA U PACX0/1a HIEMEHTOB ITUTAHHUS.

Vnpowennwiti, unu xossiicmeennvii, Oanauc, TPEAYCMATPUBAET TOJBKO
MOCTYIUICHHE MUTATENIbHBIX BEIIECTB B IOYBY C YAOOPEHUSIMHU U JOTIOJTHUTEIHHOTO
KOJIMYECTBA a30Ta OT OOOOBBIX KyJbTYp (OCTAaBICGHHOTO WMHU B IIOYBE CBEPX
BBIHOCA C YPO’KaeM) B COIIOCTaBJIEHUU C BBIHOCOM YPO’KaeM U BO3MOKHBIMU
MoTepsIMU U3 ynoOpeHuit. B Xxo3siicTBeHHOM OaniaHce Apyrue CTaThbW MPHUXO0Ja

IIUTAaTCIBbHBIX BCIICCTB (C ocaaKkamMu, CEMCHaMH, a3oTa OT CBO6OI[HO)KI/IBYH_II/IX
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OakTepuit-a30THUKCATOPORB) U pacxojia (MMOTEepH FJIEMEHTOB MUTAHUSI U3 ITOYBbBI) HE
YUUTBHIBAIOTCS, TAK KaK B UTOT€ OHU MPUHUMAIOTCS] PABHBIMH.

bananc MoxeT ObITh!

o WHTCHCUBHBIN (ITOJIOKHUTEIBHBIN), €CIM TOCTYIUICHHE MUTATEIBHBIX
BELIECTB B TIOYBY IIPEBBIIIAET BBIHOC C YpOXKAaeM U TMOTEPH M3 TMOYBBI H
yI0OpEeHUi;

o OKCTCHCHUBHBIA (OTPHUIIATEIBHBIN, WM JEPHUIMTHBIN), €CIH BBIHOC U
MOTEpU MPEBBIIAIOT TOCTYIUICHHE B TO4YBY; Oe3neuuuTHBIN (HYyJIeBOH), eciin
CTaThU MPHUXO0Ja U PACX0/Ia DIIEMEHTOB IMUTAHUSI PABHOBEIIUKH.

B CcenbCKOXO3SMUCTBEHHON  MpakTUKE TP COCTABJICHUH  CUCTEMBI
MpUMEHEHUs YyA0OpeHud B CEeBOOOOPOTE OOBIYHO HCIIOJB3YIOT XO35HCTBEHHBIN
Oammanc. Ero MOXXHO BBIpaXaTh 10 KaXJAOMY €3 OJJIIEMCHTOB IIHTAaHWUS B
OTHOCHTENIBHBIX IH(ppax (B MPOILEHTAX K BRIHOCY C YpOXkKaeM) U B aOCOIOTHBIX (B
KHJIOTpaMMax Ha T'eKTap).

Hsmenenue unmencusHocmu bananca - N3MEHEHHE MOKa3areseil O6anaHnca B
TUHAMUKE.

Cmpykmypa 6ananca - TpoleHTHOE (WM J0JIEBOE) yYacTHE OTACIbHBIX
cTaTell MpUxo0/1a U pacxojia MUTATEIHHBIX BEIIECTB B OayiaHce.

B ocHOBY naHHOrO MeTOJa MOJOXKEH OajaHC MUTATEIbHBIX BEIIECTB 3a
potarnuio ceBoobopota (Tadi. 25).

Tabnuma 25
IIpyMepHbIe HOPMATUBBI 0AJIAHCA MUTATEILHBIX BELECTB 32
CeB000OPOT B 3aBUCUMOCTH OT COJA€PKAHMS 3JIeMEHTOB MUTAHUS B 1€PHOBO-
MOA30JIMCTHIX MOYBAX
BHeceHnne nuTaTeJbHBIX

Conep:xanue B 1o4Be
BELIECTB ¢ y100peHUusAMH 32

Knacc mous mnoaBuxHbIX popMm docdopa

ceB000OPOT
U KAJIUA
N* P20Os K20
1-2 OuyeHb HU3KOE U HU3KOE 120-130 200-250 130-150
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3 Cpennee 120-130 170-200 110-130
4 [ToBbIllIeHHOE 110-120 140-170  80-100
5 Bricokoe 100-110 100-140  60-80
6 OdeHb BBICOKOE 80-100  70-100 40-60

* B 3asucumocmu om cooepaicanusi LOOBUNICHO20 hochopa 6 nouse

B nuteparype OTHOCUTENBHBIM OanaHC, BBIPAXKAEMbIi B MPOLEHTAX K
BBIHOCY, ~ HMHOT/Ia  HAa3bIBAIOT  KOX(PPUIIMEHTaMH  BO3MEIIEHUS,  WIU
Ko3(puimenTaMu BO3BpaTa, U BBIPAXKAIOT JECATUUHON ApoObio. Hampumep, eciu
OTHOCUTENBHBIN Oananc no azoty 120 %, a mo dhocdopy 200 %, To B nepeBoie Ha
ko3¢ duImeHT Bo3MeIieHus (MM Bo3BpaTa) 3To OyaeT coorBeTcTBeHHO 1,2 u 2,0.

[Tpu pa3paboTKe JaHHBIX HOPMATHBOB OajaHca (Tabj. 25) UCXOIAT U3 TOTO,
4TO JJIs TMOAJIEP)KaHUs MPEKHEro YpoBHS a3oTa, Qocdopa, Kaiaus B IOYBE
J0CTaTOYHO BHECTH C OPTraHMYECKHMMH M MHUHEpadbHbIMU yaoOpenusmu 120-130
% azota, 100 % dochopa u 100 % kanus. YkazanHeie B TaOauIe 22 HOPMATHBBI
OamaHca HampaBieHbl Ha TMOJAEpXKaHUE B IOYBE a30Ta Ha CPEIHEM WIH
MOBBIIIICHHOM ypOBHE, ¢ocdopa - Ha BBICOKOM B TOJIEBBIX U OUYEHb BBHICOKOM - B
OBOIIHBIX CEBOOOOPOTaX W Kalus - Ha TMOBBIMIEHHOM. Bennuuasl Oamanca
NUTATENbHBIX BEIIECTB 3a POTALMI0 CEBOOOOPOTAa IMOKA3bIBAIOT IEPCIEKTUBY
PETYJIMPOBAaHMS TUIOAOPOAMS TMOYBHI (TIOBBIIICHUS WM TOMAJEPKaHUS €ro Ha
OINPENIECJICHHOM YPOBHE), TIO3BOJISIFOT arpoOHOMY TBOPYECKH TMOJIXOAHWTH K
HCIIOJIb30BAHUIO 3€MEJbHBIX PECypcoB. B naHHOM cilydae NpUXOIUTCS TakKke
MOJIb30BAaThCA  KOOPPUIIMEHTAMH  paclpeieNieHUus] MUTATeNbHBIX  BEIIECTB
ynoOpenuii mo ronam (00bIUHO OepeTcst He OoJiee Tpex JeT). DT K0I(DOUIIUCHTHI
ABIIIOTCS  TPOU3BOJHBIMU  KOO(PQPUIIMEHTAMH HCIIOJIB30BAaHUS MHUTATEIbHBIX
BEIIECTB U3 yAoOpeHuid. B cymme 3a 3 rojia BermurnHa Ka)KA0T0 AJIEMEHTA TUTaHHS
BbIpakaeTcs kak 100 % (Tabdu. 26).

Ta0mumna 26
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IIpumepnbie ko3pPpunuenTnl pacnpeneneHus (Kp) nurareabHbIX
BelIeCTB y100pPeHUil U 230TA MOKHUBHO-KOPHEBBIX 0CTATKOB 0000BBIX

KYJbTYp, %

Opranunyeckue MunepajbHble A3sot
yao0peHust ya00peHust MOKHUBHO-
L'on
. KOPHEBBIX
NAedCTBUA
OCTATKOB
ynoopennii N P20s K20 N P20s K20
0000BBIX
KYJbTYP
1-ii ron 40 65 80 100 55 70 50
2-i ront 40 25 20 - 30 30 30
3-ii rox 20 10 - - 15 - 20
Bcero 100 100 100 100 100 100 100

JlaHHBIMU TaOIUIBI 27 MOKHO PYKOBOJCTBOBATHCS Ha Pa3HBIX THUIAX IMOYB
MIPU CPEIHEM COJEP’)KaHWH B HUX TMOABMXHBIX (OPM THUTATECIBHBIX BEIIECTB U
OJIarOTIPUSITHBIX (onTHMAaJIbHBIX) YCIIOBHSIX IPOU3PACTAHUS
CEJIbCKOXO3SIUCTBEHHBIX KyNbTyp. Ecim obecrnedeHHOCTh TOUBBI (pocopom wmim
KaJlueM HIDKE WJIH BBIIIE YKa3aHHOW Ha OJIMH-BA KJlacca, TO BBOJUTCS MOIpPaBKa K
HopMmaTHBY Oananca cootBeTcTBeHHO + 20-30 % (B cpennem + 25 %), + 40-60 %
(B cpearem + 50 %), T.e. + 20-30 % Ha KaKIbIA MOCICAYIONIUI KJIaCC TMOYBBI.
[TonoxutenpHbI Oananc 1o ¢ochopy ycTaHABIUBAETCS C TOTO MOMEHTA, KOrja
npubaBKa ypoxkas OT yIoOpeHHI MPEBBIIaeT KOHTPOIIb (ypoxkai 6e3 ymoOpeHwid)
Ha 70 %, a mo a30Ty u Kanuio — B 2 pasa.
Tabmuma 27
IIpumepHBbIe HOPMATHBHI DaTaHCA MUTATEJBLHBIX BEllleCTB B
ceB0000POTAX NPH ONpe/IeIeHUM HOPM y100peHnii HA MPpUOaBKY ypoKasi
IHpupoct ypoxas basaHc nuTaTeJbHBIX BellleCTB 3a ceBO0OOpoT, %0 K

OT ya1oOpeHmuii 3a BBIHOCY C YpPOXkKaeM
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poranuio, % ot

ypo:xas 0e3 N P20s K20
ya00peHuii
30 35-40 60-65 30-35
50 50-55 85-95 45-50
70 65-70 105-120 60-65
100 80-85 125-145 70-75
150 95-100 150-170 85-90
200 105-110 170-190 95-100
300 120-125 190-215 105-115

PaccMoTpuM faHHBIA METOJ ONpENEIeHUs] HOPM MHUHEPAJIbHBIX yI0OpEHHI
Ha IUTaHUpyeMbId ypokaih kaptodens 20 T/ra mpu Tex e YCIOBHUSAX €ro
BBIPAIIMBAHUS, KaK ¥ B MIPEIBIIYIINX MeToAax (Tadi. 25).

Kaptodens, ypoxait 20 1/ra;

o ypoxkaii 0e3 yAOOpeHHH IO COJEP)KaHUIO JIETKOTUAPOIN3YEMOTO

a3zoTa 7,5 t/ra; npudaBka ypoxas = 20 t/ra— 7,5 t/ra = 12,5 1/ra.

[IpupocTt ypoxas = x 100 %;

ypoai 6e3 yno6peHui
[IpupocTt ypoxas = 1257/73 o 100 % = 167 %;

bamanc mnUTaTeNnbHBIX BEIIECTB 32 CEBOOOOPOT MO  COAECPKAHUIO
JIETKOTUAPOJIN3YyEMOT0 a30Ta, % OT BBIHOCA:
IIpupoct ypoxkasi or ynoOpenmii 3a poraumio, % ot

ypo:xkasi 0e3 ynoopenuid

150 97,5

200 107,5
pasHuIa:

50 10

1 _1x10 _ 0.2
[Tpupoct ypoxas 167 %:
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HOpMaTHUB OalaHca 1Mo COJEPKAHUIO JETKOTHIPOIN3YEeMOro a30Ta
97,5+ 17 x0,2=100,9 %
o ypoxkaii 6e3 y1o0peHuii o coiepKaHuio MOABIWKHBIX (hopMm docdopa - 10,5

T/ra; mpubaska ypoxas = 20 t/ra — 10,5 t/ra = 9,5 T/ra.

[TpupocTt ypoxkas = x 100 %;

ypoxkail 6e3 y006peHui

= 0H = 0/
[IpupocTt ypoxas 10,5 1/ra x 100 % = 91 %j;

banaHnc muTaTeNbHBIX BEMIECTB 32 CEBOOOOPOT IO COAECPKAHUIO TMOBIIKHBIX (OpM
docdopa, % ot BbIHOCA:

IIpupoct ypoxkasi ot ynoopenuii 3a poraumio, % ot

ypo:xasi 6e3 yno0peHui p20s

70 112,5

100 135

pasHuIa:

30 22,5

1 _1x225 _ 0.75
[Tpupoct ypoxas 91 %:

HOpMAaTHB OaJjlaHca Mo CoJeP KaHUIO MOJIBMXKHOTO (hocdopa

112,5+ 21 x 0,75 =128,3 %

o ypoxait 0e3 ymoOpeHuil 1Mo coAepKaHWI0 TOABIKHBIX (HOpM Kamus - 6,7

t/ra; npubaska ypoxas = 20 t/ra — 6,7 t/ra = 13,3 1/ra.

[TpupocT ypoxas = x 100 %j;

ypokal 6e3 yao6peHu

[Tpupoct ypoxas = 1337/ra 100 % = 198,5 %;

bananc nuTaTenbHBIX BEMIECTB 32 CEBOOOOPOT MO COAECPIKAHUIO MOBUIKHBIX (OpM
docdopa, % ot BbIHOCA:
IIpupoct ypoxkas ot ynoOpenuii 3a porauuw, % ot

K20
ypo:kas 0e3 ynoopeHui

150 87,5
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200 97,5

pasHuIA:
50 10
1 _1x10_¢5
[Ipupoct ypoxas 198,5 %:
HOpPMaTHB OaslaHca 110 COACPIKAHUIO TIOABIIKHOTO KaJTHsI
875+485x%x02=972%

Tabnuua 28

Pacuer HOpM MHHEPATBbHBIX YA00pPeHNH HA IUIAHMPYEMbIH YpPO:Kail

Kaproges
Iloka3aTenun N P20s K20
BbiHOC mUTaTENBHBIX BEIIECTB
120 40 180
C TUTAHUPYEMBIM YPOKaeM, KT
bananc nurarenpHbIX
BEIIIECTB 32 CEBOOOOPOT, %0 OT 100,9 128,3 97,2

BBIHOCA

Oxkonyanue tadi. 28

Pacuer HOpM MUHepPAJIBbHBIX YA00peHNH HA IUIAHMPYEMbIid YpO:Kail

Kaproges
IHoka3zaTenn N P20s K20
C yyeTom nonpaBok Ha
banmanc TpedyeMOoro BCero 120 x 100,9 40 x 128,3 180 x 97,2
IMUTATEIbHBIX BEIIECTB 100 100 100
ynobpennii Ha miannpyemeiii = 121 =51 =175

ypokai, kr/ra
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[TocnencTBue MOKHUBHO-
KOPHEBBIX OCTaTKOB
MHOT'OJIETHUX TpaB (B HUX
COJIepKUTCS Ha 1 ra OKoJIo
120 xr), kT

ITocnencTere MUHEPaANBbHBIX
ynoopenuii (NSOP80KS80), kr
HeiictBue 30 T OpraHUYECKUX
ynoopenuii (N9OP45K120) B
1-# rom, kr

TpeOyeTrcst muTaTeIbHBIX
BEIIECTB 3a CUET
MUHEpaIbHBIX YI0OpEHU, KT
Koaddurment
pacnpenenenus B 1-it roa, %
C yueroM ko3 PuIueHToB
pacmpeeNneHus cienyer
BHECTH C MUHEPAJTLHBIMHU
yI0OpeHusMH, Kr/ra

[Tocne okpyriienus, Kr

[IpuBeneHHbie HOpPMATHBBI OanaHca MUTATEIBHBIX BEIIECTB 3a POTAIUIO
CEeBOOOOPOTa HA JIEPHOBO-IOJ30JIUCTBIX M CEPhIX JIECHBIX MouBax (Tady. 25)
TEOPETHUECKH TOAXOASAT W sl Jpyrux TUNOB Tmo4B. OJHAKO B TIPAKTUKE
3eMJIeACNUsl TOMYCKAOTCS OOJNbIIHNE OTKIOHEHHsI 0T HUX. OOBICHIETCS 3TO TeM,
YTO HA JIAaHHOM dTarie MUHEpaIbHbIC YAOOPEHUS MCIONB3YIOT MPEXKAEC BCErO TaM,

IZI€ OHU JAr0T BBICOKYIO oThady. [loatomy, Hampumep, B 30HaX HEIOCTATOYHOTO

YBJIQKHEHUS,

BHCCCHHUCM MaAJIbIX UX HOPM, CKJIaJAbIBACTCA OTpHHaTeHBHBIﬁ OajaHC MUTATEJIbHBIX

36 (Kp 30%)

36 (Kp 40%)

121 -72

100

49 x 100
100

=49

50

BeriecTB (Mpek/ie BCEro Mo a30Ty M KaJuio).

120

24 (Kp 30%)

29 (Kp 65%)

51-53=0

55

0 x 100
55

=0

0

24 (Kp 30%)

96 (Kp 80%)

175 —-120
=55

70

55 x 100
70

=79

80

rie 3¢h(eKTUBHOCT, yAOOpEHMM HHU3Kass W OTPAHUYUBAIOTCS



[Ipu pa3paboTke cucTeMbl yAOOpeHHS B CEBOOOOPOTE dYalle BCEro

WHTEHCUBHOCTh OajlaHca »JIEMEHTOB ITMTAHUS HA OCHOBHBIX PAa3HOCTAX I10YB

CKJIaJbIBaeTCA TaK, Kak IMOKa3aHo B Tadiwuile 29.

Tabmauma 29

bananc 3J1eMeHTOB NMTAHUS HA Pa3/iIMIHbIX IMOYBax, % K BBIHOCY

IHouBbI
JIepHOBO-TI0/130JIMCThIE, CEpPhIE JIECHBIC
TIOYBHI (30HA JIOCTATOYHOTO YBJIa)KHEHU)
BrlmmenoyeHHbie, THIIUYHEIE,
OOBIKHOBEHHBIE YEPHO3EMBI (30HA
HEYCTOWYMBOTO YBIAQ)KHECHU)
OOBIKHOBEHHBIEC, I0)KHBIE YEPHO3EMBI U
KallITAHOBBIC TIOYBHI (30HA HEIOCTATOYHOTO
YBIIQXKHCHHUSA)

FO>HBIE YepHO3EMBI U KAIITAHOBHIE ITOYBI

(Tpu OpoIIICHHN)

N

120-130

65-85

30-55

80-100

P20s

170-250

100-180

60-90

130-170

K20

85-130

30-75

10-35

30-75

JlomamHee 3aganue. PaccuutaTh HOpMbI MUHEPAIbHBIX YAOOPEHUI Tpems

pacyeTHbIMM MeTOJaMH (METOJOM JJIEMEHTApHOTO OajaHca, Ha IJIAHUPYEMYIO

npubaBKy ypokas ¥ METOJOM HOPMATHUBHOrO OayaHca) JIsi O3MMOW IIICHHIIBI,

KapTodens U KyKypy3bl Ha 3eJIEHYI0 Maccy.

JlepHOBO-IOA30JIMCTAS

CPCAHCCYTITIMHUCTAA

IMouBa pHxcr - 5,6-6,0

Conepxanrie N, — 70 MI/Kr Mo4BbI;

P>Os5— 120 mr/kr noussr; KO — 150
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MT/KT TIOYBBI
ATpOXUMHYECKHE KapTOTPAMMBI

JBYXJICTHEH JaBHOCTH.

Conep:kaHue MUTATEIbLHBIX BElIECTB
0,4% N, 0,2 % P,0s, 0,5 % K,O

B HaAB0O3¢

Brpinoc nuTaTeJILHBIX 3JIeMeHTOB Ha 10 I OCHOBHOM NPOAYKIHUHU C YIETOM

NO00O0YHOM:
O3umas nieHuna 35 kr N, 12 xr P,0s, 26 kr KO
Kaprodean 6 xr N, 2 xr P,0Os, 9 xr K,0

Kykypy3a Ha 3es1eHy10 Maccy 2,5 kr N, 1,0 kr P,Os, 4,5 xr K;0
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»

YepenoBanue KyJbTYpP B

ceBoodopore

SlaMeHb ¢ moJCEeBOM
MHOTOJIETHUX TPaB
Mmuoronetnue Tpassl 1 romga
MIOJTb30BaHUsI (CEHO)
MHoroJieTHHAE TpaBhI 2 ToAa
MOJIb30BaHUs (CEHO)
O3uMag mmeHnna
Kaprodenn
Kykypy3a Ha 3enenyroo maccy

1 BapuaHnT 2 BapHMaHT

30 60N180P280K 27 45N155P240K

70 60N 60 35N

70 70N 60 45N

50 40
300 50 250 40
500 400
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25

50

50

30
200
350

3 BapuaHT

35N135P200K

20N

25N

30



KoHTpoJibHBbIE BOIPOCHI:

1. B wuyem mnpuHOMII MeETOAAa OIpPEAENCHUS HOPM MHMHEPATbHBIX
yIoOpeHuil ¢ HCIOJIb30BaHHMEM HOPMATHBOB OallaHCa MUTATENBHBIX BEIIECTB 3a
ceBO0OOPOT?

2.  Hznoxute comepkaHWe METOJa OMpeAeiiCHUS HOPM MHUHEPATbHBIX
yIOOpeHu ¢ HCMOJIb30BAaHMEM HOPMATHUBOB OanaHca MHUTATEIbHBIX BEUIECTB 32
CeBOOOOPOT (METOT HOPMATHBHOTO OayraHca)

3. Kakue maHHbIe HCTIONB3YIOT ISl pacyeTa HOPM YJI0OpEHUN METOI0M
HOpMaTUBHOTO OanmaHca?

4.  HazoBuTe TMOJIOKUTEIbHBIE W OTPULIATEIBHBIE CTOPOHBI METOJIa

b depeHInpoBaHHOTO HOPMATHUBHOTO OanaHca.

IIpakTuyeckoe 3anaTue Ne 16. OmnpenesieHue HOPM MHHEPAJbHBIX
y100peHHii moj CeJIbCKOX03s1iiCTBEHHbIE KYJIbTYPhI (MPOI0/IKEHUE)

HCJI])Z HN3Y4YHTH KOMILICKCHBIHN MCTOJ OIpCACIICHUA HOPM MHHCPAJIbHBIX

yI0OpeHU

3apauun:

1. OCBOWTH KOMIUIEKCHBI METOJ| ONpeAC/iCHUsS HOPM MHHEPaTbHBIX
yn00peHHit;

2. Hcronb3ys KOMIUIEKCHBIM METOJI ONpPEAEIICHUS HOPM MHHEPaIbHBIX

yA0OpeHUl paccyuTaTh KOJMYECTBO YIOOpPEHUM, KOTOPOE HEOOXOAWMO BHECTH

O] CENBCKOXO3SIMICTBEHHBIE KYJIBTYPBI.

KomMmuiekcHbIil MeTOJ onpe/iesieHisi HOPM MHUHEPAJbHBIX YI100peHuil

B ocHOBY MeTO1a IOJIOKEHBI!

=>  BEJIWYMHA [UTAHUPYEMOTIO ypOKas;

=  00ecne4eHHOCTb MMOYBBI MUTATEIbHBIMU BEIECTBAMH,

—  CTeleHb OKYJIBTYPEHHOCTH (OOHHUTET) MOYBHI;

=>  pe3yibTaThl MOJEBBIX OMBITOB C YIOOPEHUSIMH U TPOU3BOJICTBEHHBIN

OIIBIT IICPCAOBBIX XO3UCTB ;
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—>  HUCNOJb30BAHHME PACYETHBIX METOJOB BBHUJY HEJAOCTATOYHOIO
KOJIMYECTBA ONBITHOM MHPOpMALINH;

—>  UCIOJb30BAaHUE HHTEPIIOIUPOBAHUSA M IKCTPANOIUPOBAHUS JTaHHBIX
MOJIEBBIX OIIBITOB,

—>  YaCTUYHBIA y4eT OMOJIOTHIECKUX OCOOCHHOCTEH MPEAIICCTBEHHUKA,

=  TPaHYJIOMETPUYECKHUIl COCTAB MOYBHI.

Omgna W3 TakuX PEKOMEHAAIMd HOPM  YIOOpEeHWl sl  JI€pPHOBO-

MOA30JIMCTRIX TpescTabieHa B Tabauie 30.

125



Taomuma 30

IIpumepHbIe HOPMBI y100peHuii, Kr/ra a.B., O/ CeJIbCKOX03SHCTBEHHbIE KYJIbTYPhI HA 1€PHOBO-MOI30JIMCTHIX MOYBAX

ILnanupyemblil yposkai,

T/TA

SAumens (3epHO)

Ogec (3epHO)

O3zumast poxb
(3epHO) 110
3aHITOMY Mapy
O3umas poxp 1o
YHCTOMY WIIN

KJIEBEPHOMY

napy

2,0-2,5
3,5-4,0
2,0-2,5
3,5-4,0
2,0-2,5
3,0-3,5

2,0-2,5

3,0-3,5

Hagos3,

T/Ta

20

40

20

20

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THbIe y100peHus npu

OKYJbTYpEeHHOCTH (OOHUTETE)

Xopouei

(60)
40
70
30
50
15

40

20

40

INOYBbI

Cpenneit
(40-60)

50
90
50
80
30

60

30

50

Cuaaboii

(20-40)
80
X

70

X

60
X

40
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dDochopHbIe y100peHUs NPH

>

250
10p
30
10p
10p
20

40

20

50

conep:kanuu P20s,

MI/KT MOYBBbI

151-
250

3

70

30

50

30

60

30

70

101-
150

50

90

40

60

50

80

50

90

51-
100

70

120

60

100

70

100

70

110

<

50 250

80

130

70

120

90

110

100

130

Kanniinble yno0peHusi npu

>

40

70

30

50

20

40

20

50

conep:xkannu K20

MI/KT MOYBBI

171-
250

50

80

40

60

30

50

30

60

81-
170

60

90

50

70

40

60

40

70

41-
80

70

110

60

100

70

90

70

90

40

80

130

70

120

90

110

90

110



[Tponomxkenue Tabdiu. 30

IIpumepHbIe HOPMBI y100peHuii, Kr/ra a.B., O/ CeJIbCKOX03SHCTBEHHbIE KYJIbTYPhI HA 1€PHOBO-MOI30JIMCTHIX MOYBAX

ILlnanupyemsblil ypoxai,

T/Ta

l'opox u Buka

IloncomHeuynuk
Ha CUJIOC

(3enenas macca)

On"oneTHIA
0000B0O-311aKOBas
cMech (3eJIeHHast

Macca)

1,8-2,0

30-35

50-55

15-20

25-30

Hagos3,

T/Ta

30-40

40-50

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THBIE Y100peHHs NPHU dDochopHbIe y100peHUs NPH Kanniinble yno0peHusi npu

OKYJbTYPEHHOCTH (DOHHUTETE) coaep:xxkanuu P20s conep:xkannu K20

MOYBbI MI/KT TIOYBBI MTI/KT MOYBBI

Xopomeii Cpenneii CaaGoit >  151- 101- 51- < > 171- 81- 41- <
(60) (40-60) (20-40) 250 250 150 100 50 250 250 170 80 40
20 30 40 20 40 60 90 110 30 40 50 80 100
40 60 90 3 40 50 60 72 40 50 60 80 100
80 100 X 70 80 90 100 120 80 100 120 140 160

- 20 30 30 40 50 80 100 20 30 40 60 70

30 50 60 50 60 80 100 120 30 40 50 70 90
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IIpumepHbIe HOPMBI y100peHMii, Kr/ra A.B., O] CeJIbCKOX03SHCTBEHHbIE KYJIbTYPhI HA 1€PHOBO-MO/I30JIMUCTHIX MOYBAX

ILlnanupyemsblil ypoxai,

T/Ta
Knesep ¢
tumodpeeskoit 1-  3,0-3,5
ro roja

HCIIOJBb30BaHUs C

npeob1ajaHeM 4,0-5,0

KJIeBepa(CeHo)
MHoroJieTHHE

3,0-3,5
TpaBhbI C
npeobiagaHueM

4,0-5,0
3JIaKOBBIX

Hagos3,

T/Ta

[Tponomxkenue Tabdiu. 30

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THBIE Y100peHHs NPHU dDochopHbIe y100peHUs NPH Kanniinble yno0peHusi npu

OKYJbTYPEHHOCTH (DOHHUTETE) coaep:xxkanuu P20s
MOYBBI MI/KT TIOYBBI

Xopomeii Cpemneit Camadoii >  151- 101- 51- < >

(60) (40-60)  (20-40) 250 250 150 100 50 250
- 20 30 - 20 40 50 70 -
20 40 40 20 40 60 70 80 40
20 30 50 - 20 30 40 50 -
40 50 70 20 40 60 80 100 30
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conep:xkannu K20

MI/KT MOYBBI

171-
250

20

50

20

40

81-
170

40

60

30

50

41-
80

50

60

40

60

<

40

60

70

50

80



[Tponomxkenue Tabdiu. 30

IIpumepHbIe HOPMBI y100peHMii, Kr/ra A.B., O] CeJIbCKOX03SHCTBEHHbIE KYJIbTYPhI HA 1€PHOBO-MO/I30JIMUCTHIX MOYBAX

ILlnanupyemsblil ypoxai,

T/Ta

KynbrypHOe
nacTOHIIE B IO
3aKJIaKU MPU
rmocese 0000BO-
371aKOBOM
TPaBOCMECH 10/
TTOKPOB
KynerypHOE
acTouIIE B
TOJIbI
HCIIOJI30BAHUS

(xopm.em)

2500-
3000

4000-
5000

Hagos3,

T/Ta

40-60

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THBIE Y100peHHs NPHU dDochopHbIe y100peHUs NPH Kanniinble yno0peHusi npu

OKYJbTYPEHHOCTH (DOHHUTETE) coaep:xxkanuu P20s conep:xkannu K20

MOYBbI MI/KT TIOYBBI MTI/KT MOYBBI
Xopomeii Cpenneii CaaGoit >  151- 101- 51- < > 171- 81- 41- <
(60) (40-60) (20-40) 250 250 150 100 50 250 250 170 80 40
20 30 40 60 90 100 120 140 40 60 80 120 140
60 80 120 - 40 50 60 70 - 20 40 50 60
160 200 240 50 60 80 90 100 40 50 60 80 100
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IIpumepHbIe HOPMBI y100peHMii, Kr/ra A.B., O] CeJIbCKOX03SHCTBEHHbIE KYJIbTYPhI HA 1€PHOBO-MO/I30JIMUCTHIX MOYBAX

ILlnanupyemsblil ypoxai,

T/Ta

Kopmogas

CBCKJIa

Jlen (BoJIOKHO)

Kaprodens

Kanycra
CpenHssa U

O3 IHAA

20,0-30,0

40,0-50,0

0,5-0,6

0,8-1,0

18-20

26-30

30-40

50-60

Hagos3,

T/Ta

30-40

50-60

20-30

40-50

40-50

50-60

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THbIe y100peHus npu

OKYJbTYPEHHOCTH (DOHHUTETE)

Xopomen
(60)

40

70

30

50
60
80

40

120

IOYBbI

Cpenneii  Caaboii
(40-60) (20-40)
60 80
110 X
40 50
60 X
70 80
90 100
60 90

160 X
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dDochopHbIe y100peHUs NPH

>

250
20

60

30

60

30

50

40

90

conep:xkanuu P20s

MI/KT MO4YBbI

151-
250

30

70

50

80

40

60

50

110

101-
150

40

80

70

100

50

70

60

120

51-
100

60

100

90

120

70

90

80

140

<

50 250

80

120

110

140

90

100

100

170

[Tponomxkenue Tabdiu. 30

Kanniinble yno0peHusi npu

>

40

90

40

60

40

60

40

80

conep:xkannu K20

MI/KT MOYBBI

171- 81- 41-
250 170 80
50 60 70
100 110 120
50 70 80
70 80 100
50 60 80
70 80 100
60 80 100

100 120 140

40

80

140

100

120

100

120

120

160



Oxkonuyanwue tadn. 30
IIpuMepHbIe HOPMBI YI100peHuid, Kr/ra A.B., MO/ CeJbCKOX035IiiCTBEHHbIE KYJIbTYPhI HAa IEPHOBO-TIOA30JHCTHIX MOYBAX

(mo H.A. CanoxknukoBy u M.®. KopHuJioBy)

A30THBIE Y100peHHs NPHU dDochopHbIe y100peHUs NPH Kanniinble yno0peHusi npu
OKYJbTYPEHHOCTH (DOHHUTETE) coaep:xxkanuu P20s conep:xkannu K20
ILlnanupyemsblil ypoxai, Hago3,
MOYBbI MI/KT IOYBbI MI/KT MOYBbI
T/Ta T/Ta
Xopomeii Cpenneii CaaGoit >  151- 101- 51- < > 171- 81- 41- <
(60) (40-60) (20-40) 250 250 150 100 50 250 250 170 80 40
CronoBas
MOPKOBb U 25-30 - 80 100 X 40 60 80 100 120 7O 90 110 140 160
CBEKJIa

Ipumeuanue. X — evicokuil ypodicati He NIAHUPYEMCsi 00 OKYIbMYPUBAHUS NOUBbL, P — PAOKOBOe YOobpeHue
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Hopmbl, momydennsie mo Ttabmuie 30, OKOHYATEIBLHO KOPPEKTUPYIOT 10
Tabauie 31 B 3aBUCHMOCTH OT YCJIOBUI TPUMEHEHHS yI00pEHU.
Tabmuma 31
KoppekTupoBka HOpM MIHEPAJbHBIX YI00PEeHUIl B 3aBUCUMOCTH OT yCJI0BHIA
ux npumeHeHus (mo H.A. CanoxuaukoBy u M.®@. Kopuusiony)
YBeanuenue na 20-30 %
(r1aBHBIM 00pa30M HA MOYBAX HU3KOIO Ymvenbmenue Ha 20-30 %
OoHuTeTA)
A3zomuvie yoobpenus
- IOCEB KYJBTYP IO XOPOIIEMY

- IPUMEHEHUE OPraHMYECKUX yIOOpEHU  KJIEBEpHIILY, MTOCIIE BEICOKOYPOXKANHOM

C MIOHM)KEHHBIM COJICPKaHUEM JIFOIIEPHBI JTMOO0 Ha XOPOIIIO
JOCTYITHOTO IS PACTCHUH a30Ta; OKYJIBTYPEHHBIX JCPHOBO-TIICEBIX UIIH
- Ha BHOBb OCBaMBaEMBIX JICPHOBO- TEMHOIIBETHBIX TIOYBaX;
MTO/I30JTUCTBIX TIOYBAX - ITO/] IOKPOBHBIC KYJIbTYPhl MHOTOJIETHUX
TpaB
DocghopHuvie yoooperus

- BO34€JIbIBAHUC CEIBbCKOXO3SIMCTBECHHBIX
KYJIbTYP Ha BHOBb OCBOCHHBIX ITOYBAX C
OYCHb HU3KHUM COACPKAHUCM

JIErKopacTBOpUMBIX (pochaToB u

- BHECEHHE B MPEANICCTBYIOIINE TOJIBI
TIOBBITIICHHBIM COJICP’KAHUEM ATFOMUHUS

BBICOKMX HOpM (hochopHBIX yIoOpeHHii;
Kenesa;

- MPUMEHEHUE MOBBIIIEHHBIX HOM HaB0O3a
- B CJTy4ae BEIBOPAUYMBaHUS Ha

(Ipu HOpMaJTBLHOM COJIEP’)KaHUH B HEM

bocdopa);

- TIPY JIOKaJTbHOM BHeceHUH GochopHOTOo

MOBEPXHOCTh MOI30IMCTOTO TOPU30HTA;
0] TIOKPOBHBIE KYJIBTYPHl MHOTOJIETHHX
TpaB;
yaoOpeHus
- TIPH UCTIOJIB30BAaHUH (POCHOPHBIX
y10OpeHui B CEBEpPHON YacTu

HeuepHo3eMHOI 30HBI
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Oxonuanue Ta6m. 31
KoppekTupoBka HOpM MIHEPAJbHBIX YI00pPeHHUIl B 3aBUCUMOCTH OT yCJIOBHIA
ux npumeHenus (mo H.A. Canoxuuxkoy u M.®@. KopuunioBy)
YBeanuenue na 20-30 %
(r1aBHBIM 00pa30M HA MOYBAX HU3KOIO Ymenbmenue Ha 20-30 %
OoHuTeTA)
Kanuiinvie yoobpenus
- Ha TJIMHHUCTBIX TI0YBaX;

- TTOCJIe ITUTEIBHOTO (B TCUCHUE psa
- Ha TOp(SIHBIX MOYBAX;

JIET) IPUMEHEHUS OBBIILIEHHBIX HOPM
- IPU BBICOKUX HOPMax a30THBIX

KaJIMHHBIX yIOOPCHMIA;
ynoopeHuit

- IPY BHECEHUU MOBBILIEHHBIX HOPM

HaBO3a

B Hamem npumepe HOpMa MHUHEPAIBHBIX YIOOpEHHI Ha IUIAaHUPYEMBIM
ypokaii kaprodens 20 t/ra cocraBiaser mo Tabn. 29 (npu BHecenuu 20-30 T/ra
HaBo3a) N7oP70Kgo. [Tocne KoppeKTHPOBKM OKOHYATEIBHBIE HOPMBI BHECEHUS Ha 1 ra
oynyt: N - 70 xr (Hopma 6e3 usmenenwuii), P,O0s - 50 kr (yurena nmonpaska 30 % ot
HOpMbI 70 KT Ha mOocenecTBre paHee BHECEHHbBIX (ochopHbIX ynoopenunit) u KO -
60 xr (6e3 wu3MeHEHWI BBHIY CIA0OT0 TMOCJIEACUCTBUS paHee MPUMEHIEMBIX
KAJIMHHBIX yI00pEHU).

B uTore paccMOTpeHHBIE pacueTHbIE U KOMIUIEKCHBIH METOJbI ONpEeIICHUs
HOPM MUHEPaIbHBIX YA0OPEHUI Ha IIaHUpYeMbIld ypoxai kaptodens 20 t/ra nanm
cnenytorue pe3ynbrarsl o azory /0-90 kr, pocdopy 0-50 kr u kanuto 60-85 kr.

K xaxmoMy WMeTOqy OIpeaeneHuss HOPM YIOOpeHHW HaA0 MOAXOIUTh
TBOPYECKH, a MPaBWIBHOCTh YCTAHOBIEHUS HX TIOJ OTACNbHBIE KYyIbTYyphl B
CeBOOOOPOTE KOHTPOJMPOBATH OaJaHCOM MUTATENbHBIX BEIIECTB 3a POTAIUIO,
KOTOPBIA TO3BOJIIET CYIWTh O BO3MOXKHOM YypOXKae M TEPCICKTUBE W3MEHEHUS

MMOYBEHHOTO TIOJIOPOIUSL.
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KoHTpoJibHBbIE BOIPOCHI:
1.  Yro mOJOXEHO B OCHOBY KOMIUIEKCHOTO METOJA OMPEICICHUS HOPM
MUHEPAJIbHBIX yI00peHU?
2.  KakoBbl OCHOBHBIC TPUEMBI UCTIOIB30BAHUS KOMIUIEKCHOTO METO/1a?
3. Ha3zoBuTe MOJOXHUTEIbHBIC U OTPHUIATEIHHBIE CTOPOHBI KOMILIEKCHOTO

METO/1a OIPEeIeNICHNs HOPM MUHEPATIbHBIX YI00pEHUH.
IIpakTnyeckoe 3ansitue Ne 17. KourpoabHasi padora mo Teme

«Onpenenem/le HOPM MMHMHEPAJIBbHBIX ynoﬁpelmﬁ mnoa CeJIbCKOXO0351CTBEHHbIE

KYJbTYPbD»
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