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TEMA 1. YcioBus, BIusilomye Ha (pOpMHUPOBAHUE I'YCTOTHI IOCEBOB

Hakormenne pacTeHUsIMU OpPraHUYEeCKOro BEIIECTBA MPOUCXOAUT B MPOLIECcce
dboToCcHHTE3a U 3aBUCHUT OT IUlowmaau JuctheB U DI, mosTomMy Ha 3THU MoKazarenu
U YpPOBEHb YpPOXKANHOCTH TOCEBOB BIUSAET KOJWYECTBO PACTEHUN Ha €IMHULIC
IJIONIAIM, COXPaHUBIIMXCSI K yOOpke, TycroTa cTebiiectos (TpaBOCTOS)
dopMupyercss mOA BO3IEHCTBHEM (PAKTOPOB BHEIIHEH Cpeabl U ypOBHS
arpoTEXHUKH, KOTOPbIE YCIOBHO MOYKHO OOBEIMHHUTH B IBE OCHOBHBIE TPYIIIIHI.
[lepBast rpynma BiausieT Ha MOJY4YEHHE KOJMYECTBA pAcTeHHM K (haze MOJIHBIX
BCXOJIOB, TIOCEBHBIE KayecTBa CeMSH (HOpMa BbICEBa, INIyOMHAa MX 3aleiKd U
YCIIOBUSI YBIIQXKHEHHUS B BEPXHUX CIIOSX TOYBBI U Jip.). BTopas ompenenser
COXPAaHHOCTh PACTEHUM 3a MEepUojA OT IMOJHBIX BCXOAOB A0 YOOpKH, a aid
MHOTOJIETHUX TPaB U O3UMBIX KYJIbTYp — B IPOLIECCE MEPE3UMOBKU U CBsI3aHA C
METEOpPOJOTHYECKUMHU YCIOBUSIMA 3a J3TOT TNEpUOJ,, NPOBEICHHUEM YyXoaa 3a
noceBamu u Ap. Ha konmdecTBo pacTeHuit K yOOpKe OKa3bIBaOT BIUSHUE MOJIEBas
BCXOXECTh CEMSIH, BBDKUBAEMOCTh M COXPAaHHOCTh PACTEHUH, KOTOPHIE CIIEAYET
IPOrHO3UPOBATh M YYUTHIBATH NpPHU pacueTe HOpM BbiceBa ceMsH. [loneBas
BCXOXKECThb O3TO OTHOIIEHHE YHCla pacTeHHl B ¢a3y MOJHBIX BCXOJOB K
KOJIMYECTBY BBICESHHBIX BCXOXKMX CEMSH Ha €IMHMIIE TUIONIAJH, BHIPAXKEHHOE B
npouenrax. PacuetHas @opmyna mnoneBoit Bcxoxkectu (IIB) cemsH wmoxker
BBITJISAJIETh TaK:

- YKCI0 pacTeHHH B ¢pasy MOJHBIX BCXOJO0B MT./M? * 100
B pr—

Konu4yecTBO BhICeEAHHBIX BCX0KHUX CeMSH, IIIT. HA 1m?

CoXpaHHOCTh paCTEHWH, OSTO I[IOKa3aTeNlb, XapPaKTEPU3YIOIMUA OTHOIICHUE
KOJIMYECTBA PACTEHUH, COXPAHUBINIUXCS K YOOpKE K KOJIMYECTBY PpACTCHHMH,
MOJYYEeHHBIX B (ha3y TMOJHBIX BCXOJMOB(IUT/M?), BBIpAXKEHHOE B TMPOIICHTaX.
Pacuetnyro ¢opmyny coxpanHoctu pacteHuil (Cp) MOXHO TpEACTaBHTH B
CJIEYIOIIEM BUE:

PacTenus K y6opke, mt./mM* * 100

p = PacTeHus B $a3y MOJHBIX BCXO0B, IIT. HAa 1M?

M3MeHeHne BeMMYUHBI TOKA3aTENsl COXPAHHOCTH PACTEHHM 3a MEPHUO OT MOJIHBIX
BCXOJIOB JI0 YOOPKH CBsI3aHA C THOEIbIO paCTEHUI U 3aBUCUT OT MHOTHX (DaKTOPOB:
HU3KOW BJIaroo0ecreueHHOCThIO (3acyxa), MOBPEkKACHUE PACTEHUN BpPEIUTENSIMU
U 00Je3HsIMH, YHUUTOKEHUE (BbIPE3aHKE) PACTEHUN NTPU HAPYIICHUH TEXHOJOTUU
yXxoJla 3a TmnoceBamMu (OOpOHOBaHHME IO BCXOJaM, MEXIypsaHas o00paldoTka,
HEpa3zyMHOE MPUMEHEHHE IrepOUIIUIOB U p.).



BppkuBaeMoCTh  pacTeHUil, 3TO TIOKa3aTelb, XapaKTEPU3YIOIIUA OTHOILICHUE
KOJIMYECTBa PACTEHUM, COXPAHUBIIMXCS K YOOpKE K KOJIMYECTBY BBICESIHHBIX
BCXOXKHUX CceMsiH (IT/M?), BBIpAKEHHOE B MPOLIEHTaX, WHBIMH CJIOBAMH, 3TOT
MOKAa3aTellb XapaKTEePHU3yeT KOJWYECTBO PACTCHUN, TMOJYYCHHBIX K YyOOpKEe OT
Kaxablx 100 mIT. BEICEAIHHBIX BCXOXKHX CEMSH. BBIKMBAEMOCTh PACTEHUN MOMKET
PaCCUHMTHIBATHCS CICTYIONTMMHU CIIOCOOAMHU:

a) yepe3 KOJMYECTBO BHICESTHHBIX BCXOXKUX CEMsH 10 (popmyie:

YKCI0 pacTeHuii K y6opke, mt./M? * 100

Bp = :
KoJIn4ecTBO BBICeAHHBIX BCXOXUX CeMsH, IIT. Ha 1M?’

0) yepe3 mokazaTesu MoJIeBOM BCXOKECTU CEMSIH U COXPAHHOCTH PACTEHUIA:

I + Cp
Bp=——
100

’

rae Bp - BepkMBaeMocTh pactenuit, %;
1B - moneBast BCX0XKECTh CEMsIH, %o;
Cp - coxpaHHOCTb pacTeHui, %o.

[Tokazarenu mMoneBoN BCXOKECTH CEMSH M BBDKUBAEMOCTH PACTEHHI MOXHO OpaTth
U3 CIPAaBOYHOM JIUTEPATYPhI C COOTBETCTBYIOIIUMHU 0OOCHOBAaHHBIMU MOIPaBKaMHU
Ha ypPOBEHb ITPOEKTUPYEMON TEXHOJIOTUN BO3AENBIBAHUS KYJIBTYPHI,

B) 4Uepe3 MOJIEBYIO BCX0KECTh U COXPAHHOCTh PACTEHHI C yYETOM ITOCEBHOM

IOAHOCTH BBICCAHHBIX CEMAH:

B _ Hr=IIB*Cp
P 10000

»

rae Bp - BekMBaeMocTh pactenuit, %;
IIr - moceBHast TOJHOCTH ceMsH, %o;
1B - moneBast BCX0XKECTh CeMsiH, %o;
Cp - coxpaHHOCTh pacteHuit, %.

[ToceBnast romnocth cemsiH (IIr) mpeacraBnsier w3 cebs MpPoOM3BEACHUE
YUCTOTHI ceMsiH (Y, %) Ha mabopaTopHyo BCX0kecTh (B, %):

IIr =

100’



Takum 00pa3om, Mpu pacueTre HOPM BHICEBA MO/ IUJIAHUPYEMYIO T'yCTOTY
CJIelyeT 3apaHee CIPOrHO3UPOBATH BEIMUMHBI MTOKa3aTeNel — MOJEBOM BCXOKECTU
CEeMsH, BBDKMBA€MOCTM M  COXPAHHOCTHM  pACTEHUM,  3aBHUCSIIMX  OT
CKJIQJIBIBAIOLIUXCS. METEOPOJIOTUYECKUX YCJIOBUM UM  YPOBHSI arpOTEXHUKH.
[IporHo3upoBaTh 3T TOKa3aTelu © Takke KOIPOUIMEHT TPOTYKTUBHON
KYCTUCTOCTH  OY€Hb TPYJAHO, MOCKOJbKY HEHU3BECTHO, KaK CJIOXaTcs
METEOPOJIOTUYECKHE YCIOBUSI B TIEPUOJ BEreTaluy, MOTOMY MNPUXOAUTCS
MOJIb30BAaThCA ~ CPEAHUMHU  JaHHBIMM,  TOJYYEHHBIMH B  ONbITaX U
MPOU3BOJACTBEHHBIX ycioBHUsAX. [lo 000OIIEHHBIM JaHHBIM, NPOAYKTHUBHAS
KYCTUCTOCTh O3UMOM PXKU COCTaBJISIET B cpeHeM 1,5-3,0, o3umoit nmieHuns! - 1,5-
2,5, a ApOBBIX 3€pHOBBIX XJIEOOB - B mpenenax 1,2-2,0, a mosieBas BCXOXKECTb
SApOBOM MIUEHHUIBI — B cpeaHeM 85%, BBDKMBAEMOCTb pacTeHudl - 68%, c
KojeObanusiMu — OT 57 mo 85%. AHanmoruyHbIe TMOKa3aTeIW BBIBEACHBI U TIO
KOPMOBBIM KYJIbTYpaM.

[Toka3zaTenu MoaeBON BCXOKECTH CEMSH M COXPAHHOCTH PACTEHHI 3aBUCST, B
NEpPBYI0 OYepellb, OT YpOBHS OOpaOOTKM MOYBBI, NMOCEBHBIX KAaYeCTB CEMSH U
MOJTOTOBKU UX K MOCEBY, BHIOOpa ONTHUMANIBHBIX JUIsI CKJIaIbIBAIOIIMXCS YCIOBUN
CpoOKa ToceBa, TIIyOWHBI 3aJIETTKA CeMsIH, IPUEMOB yXOJla 3a MOCeBaMH, U T.1., TO
€CTh TNPU ONTUMHU3AIMU BCEX HJIEMEHTOB TEXHOJIOTMU A3THU MOKa3aTeIud MOTYT
JOCTUTHYTh MAKCHUMAaJbHBIX 3HAYEHUH, MPU HAPYIICHUU TEXHOJOTHMH MOTYT
3HAUUTEJIbHO CHMXKATHCS. 3HAHUE 3THX BOIMPOCOB M YMEHHE MPUMEHUTh UX Ha
MPaKTUKE MO3BOJISIET arpOHOMY MAaKCHUMAaJIbHO MPUOIM3UTH TMOJIEBYIO BCXOXKECTb
CeMsH K JabopaTopHOH, a coxpaHHOCTh pacTeHuil k 100%, To ecTb HEOOXOAUMO
CTPEMUTHCS K TOMY, YTOOBI KaX/10€ BHICETHHOE CEMsl JJaJI0 MOJHOLIEHHbIE BCXO/IbI,
a KaXJ0€ MOJIyYeHHOE PAaCTeHHUE JOCTUTIIO YOOPOUHOH (YKOCHOM) CIEeNIOCTH, YTO
MO3BOJIUT YMEHBIIUTh PACXOJ] CEeMsIH, KOTOpPhIE B CTPYKType Ce0ECTOMMOCTH
MoJy4yaeMoW MPOAYKIMU PACTEHUEBOJICTBA 3aHUMAIOT HE MoclieiHee MecTo. s
puMepa MOXHO COCJIaThCS Ha ONBIT BO3JENbIBaHUS KyKypy3bl B ['epmanum,
CBUJIETEIBCTBYIOIIUN O BO3MOXKHOCTHU JIOBEJICHUS TOJIEBOM BCXOMXKECTH CEMSH 0
95%, TO ecTb MOTEpU COCTABIIAIOT HE Oosiee 5% OT BBHICESIHHBIX BCXOXKHMX CEMsH, a
COXpaHHOCTh pacteHuit npubmmkaercss Kk 100%. Takue BbICOKME MOKa3aTelu
JIOCTUTAlOTCSl 32 CYET BBICEBA CEMSIH C BBICOKUMHU TIOCEBHBIMHM KaueCTBaMH,
TEXHOJIOTMM TOJATOTOBKM WX K TOceBy (KaiMOpOBKa, MPOTPABIMBAHUE
BBICOKOA((EKTUBHBIMU TIperapaTaMi, WHKPYCTUPOBAaHWE U Jp.), KadecTBa
MOATOTOBKU TMOYBBI K MOCEBY (KYyJbTHBAlMs, BbIpaBHUBAHUE, MPUKATHIBAHUE U
Jp.), BBIOOP CpoKa MoceBa JUIsl KaKI0W KyJIbTYPhl C YYETOM MPOrpEeBaHUs MOYBBI U
BJQXHOCTM €€ B BEPXHUX CJOSAX  TIOYBBI, BBICOKOTOYHBIX  CESUIOK,
ofecreunBalONIMX 33JaHHYI0 TIYOMHY 3a/IelIKU CEMSIH M UX paclpeliesiecHue B
psAIKe, a TAK)Ke CUCTEMBI YX0/1a 3a IIOCEBAMH.



3AJIAHHUE 1. Paccuutarh MOJIEBYIO BCXOXKECTh, €CJIM KOJIMYECTBO PACTCHUN B
¢da3y moMHBIX BCX0A0B cocTaBmwio 412 pacrenuii, npu noceBe 500 mIT. BCXOXKHUX
ceMsiH Ha 1 m??

3AJIAHHUE 2. PaccuuTaTh COXpaHHOCTh PACTEHUH, €CJIM KOJMYECTBO PACTEHUM K
yOopKke cocTaBuiIo 355 MIT., @ KOJIMUECTBO BCX0I0B 412 1mIT. HA M??

3AJIAHHUE 3. PaccuuraTh BBDKMBAEMOCTb PACTEHMM, €CJIM YMCIO PAaCTCHUH K
yOOpKe U KOJMYECTBO BHICEIHHBIX BCXOXKHUX CEMsIH U3BECTHBI 1O 3aJaHusM 1, 27?

3AJIAHHUE 4. Paccuurtath BEIKMBAEMOCTh PACTCHUMN, YEPE3 MOJIEBYIO BCXOKECTh
U COXPaHHOCTh PACTEHUH C YYETOM MOCEBHOW T'OJJHOCTH BBICESIHHBIX CEMSH, €CIIU
YUCTOTa CeMsH paBHa 97%, nabopaTopHasi BCX0xKeCTh 95%7?

TEMA 2. HopMa BbIceBa CeMSIH U I'yCTOTA €Te0J1eCTOs

OCHOBHBIMM  DJIEMEHTAMH CTPYKTYpPbl YpOXasi y 3€pHOBBIX KYJIbTYD
SBJIAIOTCSI: YHUCJIO pAacTeHUH Ha EAMHMIE IUIomaau K YOOpke, MpOayKTHUBHas
KYCTUCTOCTh, YMCJIO 3€peH B Kkojioce, macca 1000 3epeH mnpu CTaHIAPTHOU
BJIQKHOCTA. MHOTOYNCIIEHHbIE UCCIENOBAHUS W IMPOU3BOJCTBEHHBIA  OIBIT
MOKA3bIBAIOT, YTO C YBEJIMUYCHUEM KOJIMYECTBA PACTCHUN HA €UHUIIC TJIOMIAIA 10
ONPENCIICHHOTO  Tpejesia  ypOKalHOCTh  KyJbTyp  Bo3pacTtaer. HayuHo-
UCCIIEIOBATEIbCKUMH  YUPEKICHUSIMU JIJIST  KaXJO0M IMOYBEHHO-KIMMATUYECKOU
30HBbI YCTAHOBJICHBI BEJIMYUHBI ONITUMAJILHOUN TYCTOTHI CTOSTHUS 3€PHOBBIX KYJIBTYP
U B COOTBETCTBUHM C 3THUM PEKOMEHJOBAHbl COOTBETCTBYIOIIME HOPMBI BBICEBA
ceMsH. B pailoHax ¢ XOpolnM yBIaXKHEHHEM PEKOMEHJIYeTCsl K YOOpKe UMETh Ha
rektape 3,5-4,5 MJIH. paCTeHHUI ApOBOM MIIEHULIBI, 2,5-3,5 MJIH. PAaCTEeHUN O03UMOM
KM, O3UMOW mIIeHUIbl, suMeHs. B ycnoBusix PecnyOmuku Tarapcrtan, mo
naHHBIM Kadenpsl pactenueBojcTBa Kazanckoro 'AY, ¢ yBenudeHHMEM HOPMBI
BbICEBA SPOBOM TMIIEHUIBI JO KPUTUYECKOTO ONTUMYyMa YpOXKAWHOCTH
MOBBIIIANACh, IOCJIE YEro CYIIECTBEHHO HE U3MEHSJIACh [0 KPUTHYECKOTO
MaKCUMyMa, MOCJ€ KOTOPOTO CHUXKANACh, @ KPUTUUECKUI MUHUMYM KoJyieOascs B
npenenax or 3,5 mo 5,5 MIIH., KpUTHYECKMA MakcumMyM oT 6,0 go 7,5 MmuiH.
BCXOXKUX ceMsiH Ha | ra. J[;1 mouBeHHO-KJIMMaTH4YeCcKuX yciioBuil [Ipenkamsbs,
[TpenBomxbs, Bocrounoro n KOro-BocTtounoro 3akaMbsi ONTUMaJIbHbII HHTEPBAI
HOpPM BbICcEBa cocTaBisieT 5,5-6,0 muH., mana 3amagHoro 3akambs 5,0-5,5 MIIH.
BCXOXKHUX ceMsH Ha | ra. BbiceBas yKa3aHHOE KOJIMYECTBO CEMSH, MOXKHO
JOCTUTHYTh ONTHMAIBHOU TycTOTHI ctebnectost 408-490 pactenuit Ha 1 m? s
APOBOMW MIIEHUIIBI.



Pacuer 6uonornyeckoi ypoxaitHOCTH MOXHO MPOU3BOIUTH IO opMyIie:

YxIIx=*3 A
Youon.= ,
10000

rae YOuos — Onojorndeckas ypoKanHOCTb, 11/Ta;
Y - yucno pacTeHui, mT./M?;
[k - mpoiyKTUBHAs! KYCTUCTOCTb;
3 — 4KCIIO 3€pEH B KOJIOCE;
A —macca 1000 3epeH npu CTaHAAPTHOM BIAKHOCTH.

YpoxkaiiHOCTh (opMuUpyeTCS 3a CUeT HECKOJBKUX CJIaraéMbIX — DJJIEMEHTOB
CTPYKTYpPBI, CTENEHb BBIPAKEHHOCTH KaXKIOW W3 HUX MOXKET OBITh Pa3IUIHOM,
MIOCKOJIBKY TIPH CJTA00OM Pa3BUTUU OJHOTO CTPYKTYPHOTO BJIEMEHTa ypPOXKAHOCTH
MOXET OBITh KOMIICHCHpPOBaHA 3a CUET 0oJieeé MHTCHCHUBHOTO PAa3BUTHS JAPYTHUX
anemMeHToB. (Crneayer  yduThiBaTh, 4YTO  JJIEMEHTBl  CTPYKTYpPhl  ypoxas
bopMHpYIOTCSA HE OJTHOBPEMEHHO Ha Pa3IMYHbIX dTarax BereTaluH.

[To manupiM M.K. CyneitmenoBa (1991), sipoBas nmienuiia copta «Capatos-
ckasi-29» uMena B 3aBUCUMOCTH OT HOPMBI BBICEBA CIEAYIONIYIO MPOIYKTUBHYIO
KycTtucTtocTh: mpu 1,0-1,5 MIH. mIT. BCXOXHX CeMSH Ha | ra mo mapoBoMy
npeamecTseHHUKy 1,93, no crepueBoMy 1,77; mpu Hopme 2,0-2,5 COOTBETCTBEHHO
1,52 u 1,42; npu nopme 3,0-3,5 coorBerctBerHo 1,30 u 1,08, npu Hopme 4,0-4,5
MJH. T. 1,16 u 1,04. 3MEHAI0Ch U KOJIUYECTBO KOJIOCKOB B KOJIOCE: MPU HOPME
BbiceBa 1,0 -1,5 MIIH. BCXOXHMX CEMSAH Ha | ra mo mapoBOMY MPEAIIECTBEHHUKY
obpazoBanock B cpeadeM 12,2, npu 4,0-4,5 — 9,6, a KOJIMUECTBO 3€PEH B KOJIOCE
Ob110 cooTBeTcTBeHHO 27,1 M 19,6 mT., a macca 1000 ceMsiH COOTBETCTBEHHO —
36,0 u 32,8 1.

DKOJIOTUYECKHE YCIOBUS 30HBI CHJIBHO BIMSIIOT HAa HOPMY BBICEBA.
Hanpumep, B 3aCyIUIMBBIX I0KHBIX U FOT0-BOCTOYHBIX PaiOHAX C TOJOBOM CYMMOU
ocankoB 300 — 400 MM um cymmoin akTuBHBIX Temmeparyp 3000 - 3500°C
PEKOMEHAYETCSl BbICEBAaTh KYKypy3y Ha 3€pHO C HOpMOW BbiceBa 26 — 33 ThIC.
BCXOXKHUX CeMsH Ha 1 ra, 4ToObl 00ecneunTh TyCTOTY pacTeHuit Kk yoopke 20 — 25
ThIC/Ta. B CTENMHBIX paiioHAaX HEYCTOMYMBOIO YBIAXKHEHHS ¢ CyMMol ocaakoB 400
— 500 MM HOpMY BbIceBa yBennuuBaroT 10 40 — 52 Teic. (30 — 40 ThIC. pacTeHul K
yOopKke), a B pailoHax JTOCTATOYHOTO YBIAXKHEHHS — 710 56 — 84 Thic/Ta.

MaxkcuMalbHBIM  ypOXKal 3€JI€HOM MacChl M CEHa KIIEBEpA JIyTOBOTO H
JIIOLIEPHBI NMECTPOTHOPUIAHON MOXKHO MOJIYy4uTh IpH TycroTe 120 — 200 pacreHuii
Ha 1 M?, wm 1,2 — 2,0 mun/ra. Takyro rycroTy pacTeHui rnepes nepBbiIM YKOCOM



MO>KHO TIOJIyYHUTh IPU HOPME BhICEBA KjeBepa 2,0 — 2,5 MJIH BCX0XHUX CEeMsH Ha |
ra (4 — 5 xr/ra). B Toxe Bpems B OOJIBIIMHCTBE PEKOMEHIAIMNA Mpe/jiararoT
BbiceBaTh 16 — 20 kr kieBepa Ha 1 ra, unu 8 — 10 MiiH Bexoxux cemsiH. [Ipuunna
TaKOTO 3aBBINICHUSI HOPMBI BBICEBA B HEKAYECTBEHHOU MPEANMOCEBHON 00pabOTKe
NOYBbl U KpailHe HepaBHOMEpHOW riayOmHe 3anenku cemsiH. CeMeHa KieBepa
JyTOBOTO U JIIOLIEPHBI YCIICIITHO MOTYT MIPOOUTH CJIOUM MOYBHI U BEIHECTH CEMSIONH
Ha MOBEPXHOCTD ¢ IIyOuHbI 1 — 2 cM. 3arnyOneHue ux Ha 3 cM CHIIKAEeT IMOJIEBYIO
BCXOXeCThb B 2-3 pa3za, a ¢ mIyOuHbl 4 cM NpoOUBAIOTCA JIHUIIb OTIEIbHBIC
MPOPOCTKH.

Y KOPMOBBIX KYJBTYp HCCJIEIOBATEIM HHOI/IA MBITAIOTCS CTABUTh 3HAK
paBEHCTBA MEXAY HOPMOHM BBICEBAa, TYCTOTOW CTEOJECTOS W YPOKAMHOCTHIO,
mo/ipasyMeBasi pu 3TOM, YTO TpH OoJiee BHICOKOW HOPME BBICEBA JOJKHO OBITH
OonpIlie pacTeHW Ha enuHWIe Tuiomaan. Ha camoMm nene, B mpupoae B
3aBUCUMOCTH OT MOYBEHHO-KJIMMATUYECKUX YCIOBUH W, B MEPBYI OYepelb, OT
YPOBHSI YBIIQXKHEHUSI M OOECIEYEHHOCTH 3JIEMEHTAMH MHUHEPAIbHOIO IMHUTAHMS,
NENUCTBYET BHYTPUBUI0OBASI KOHKYPEHIIMS U CAMOPETYJISIUS TYCTOThI PACTEHUH.
Onbitamu  ycranosieHo (H.M. Moxkae, 1985), uyto camoperymisiuus pe3Ko
MPOSIBIISACTCS Y KYJAbTYpP, UMEIOIIMX MOHUKEHHYIO PEaKIMI0 Ha HOPMY BHICEBA, B
YACTHOCTHU, Y MHOTOJIETHUX TpaB. CaMOpPEryysilius TYCTOThI pACTEHUM UJIET 3a CUET
BBITIQZICHUSI YacTH PACTCHWA W3 CTEOJeCTOSS W CHIDKCHHUS KYCTHCTOCTH,
YMEHBITIICHUSI KOJIMYECTBA CTeOJIe HA OJHOM PACTCHHH, TIPU ITOM YpPOKANHOCTH
OT YBEJIMYEHUS] HOPMBI BbICEBA CEMSIH HE TOJBKO HE BO3PACTAET, & HEPEIKO JaKe
CHUKAETCS, YTO HAIJIAJIHO MOKHO MPOCIEAUTh HA MPUMEPE KUTHAKA B YCIOBUSX
€CTECTBEHHOTO BilaroodecneyeHus. Hopmbl BhiceBa CeMSH >KUTHSIKa Ha KOPM U
CEMEHAa M3YYaJllCh B OOJBIIOM MHTEpBAJE - OT 2 10 14 MIIH. BCXOXKHUX CEMSH, TO
€CTh pa3Iu4re MEXIy KpaHUMHU BapuaHTaMu ObUTO B 7 pa3, OJTHAKO YK€ K KOHITY
MEPBOIO rojia >KU3HU TPABOCTOSI Pa3phIB Cy3WIICs 10 1:6 , KOIMYECTBO pacTEHUIN Ha
1 M? Ha KpaliHUX BapuaHTax coctaBwio 120 u 598, a KyCTUCTOCTh COOTBETCTBEHHO
-9 u 3,5. Ha 2-3 rojgax >KM3HM HE3aBHCUMO OT HOPMBI BBICEBA OCTAJOCh HA 1 m?
MOYTH OJIMHAKOBOE KoaudecTBO crebieit — 1300-1500 miT., a mpu 6oJiee BHICOKHX
HOpPMAaX BBICEBA CEMSIH KOJMYECTBO IT'€HEPATUBHBIX CTE€0JIeH CHU3MIIOCH HA BTOPOM
roay — 10 606-908 u Ha TpetbeM — 10 281-741. Takum oOpa3oM, HOpMa BbICEBA
CEMSIH MHOTOJIETHUX TpaB U IMOJIYy4aeMOe€ KOJIMYECTBO PACTEHU Ha €IUHULIC
IJIOIIA/IM HE BCETJa HAXOMATCS B MPSIMOM 3aBUCUMOCTH, MOCKOJIBKY B TPABOCTOSIX
JEUCTBYET 3aKOH CaMOPETYJISILIUKU TYCTOThI, ¥, YEM BBIIIE 3aryllieHHOCTh [MOCEBOB
U 4eMm OoJiee KECTKHME YCIOBUS IO BJIArooOeCreYeHHOCTH, TEM HWHTEHCHUBHEE
pOTEKaeT ATOT mpoliecc. [Ipoliecc camoperymsiiuu OCyIecTBISIETCs] HE TOJIBKO 32
CYET BbIPAaBHUMBAHMS KOJMYECTBA PACTEHUI BHE 3aBUCUMOCTH OT HOPM BBICEBA, HO
U CYIIECTBEHHOTO W3MEHEHHS OJJIEMEHTOB CTPYKTYpbl ypoxasi: CTe0JecTos,



KOJIOChEB, 000OB, CEMSH B HHUX, TO €CTb HpPOSBISAIOTCA BbIPAOOTABIIMECS B
IIPOILIECCE IBOJIOLMK CBOMCTBA PACTEHMI, HAIPABIICHHBIE HA COXPAaHEHUE BU/IA, A B
0osiee M3PEKEHHBIX TPABOCTOSAX YPOKANHOCTH CEMSH KOMIIEHCUPYETCS 3a CUeT
(dbopMUpOBaHUS HA KaXJIOM PACTEHUU OOJBIIETO UX KOJTUYECTBA.

3AZJAHHME 1. HazoBuUTe€ OCHOBHBIE AJIEMEHTBI CTPYKTYPhl ypOXkasi 3€pHOBBIX
KyJlbTyp?

3AJAHUE 2. Paccuntate BO3MOXKHBIE 3HAYEHUs 4YHCIA PACTEHUU,
MPOJYKTUBHOW KYCTHCTOCTH, 4YMcClia 3epeH B Kojioce U maccy 1000 3epen npu
CTaHIapPTHON BIAKHOCTH, €CJIM OMOJOTHYECKasl YpOXKaiHOCTh SIPOBOM IMIEHUIIBI
paBHa 41 1/ra?

TEMA 3. OnruManbHasi TrycTrora cTedJecTosi NMOCeBOB U MeETOAMKA
pacyeTa HOPMbI BbICEBA CEMSH MPH MPOrPAMMHPOBAHUM YPOKAEB

PaccunThiBass HOpMy BbICEBA CEMSIH KYJbTYPhI JJISI OMNPEIEICHHOrO OIS,
ClIeAyeT Y4YWUTHIBaTh 3amachbl MPOJYKTUBHOM BIIard, YCIOBUS YBJIQXHEHUS B
TEUEHUE BEre€TAIMOHHOIO MEPHO/Ia, TIOAOPOIUE MTOUYBbI, 3aCOPEHHOCTh U JPyTHUE
dakTopbl. OT0 TpeOyeT OONBIIMX 3HAHUM M YMEHHH arpoHOMa, MOCKOJBKY OT
I'YCTOTHI CTE€0JIECTOS 3aBUCAT OCOOCHHOCTH (DOPMUPOBAHMS IUIONIAAN JIMCTOBOU
MOBEPXHOCTH, (HOTOCHHTETHYECKOTO TOTEHIMAA, YHUCTOM MPOTYKTUBHOCTH
dboTOoCHHTE3a MTOCEBOB KYJIBTYPHI, COPTA, @ B KOHEYHOM UTOTE - YPOKAWHOCTH MPHU
BO3MOXXHO MHUHHUMAJIBHOM pacxofe cemsiH. OnTUMalibHble 3HAYEHUSI HSTHUX
MOKa3aTesIerd HaXOSITCSA B MPSIMOM 3aBUCMMOCTH OT TE€IJIOBOTO PEKUMA U YCIOBUN
YBJIQKHEHHUS, T.K. ONTUMAJIbHOM IIJIONIAJbI0 JIMCTOBOM IMOBEPXHOCTU CIETYET
CUMTaTh TaKyl, KOTOpas OOeCreyuBaeTCs BJArol MOYBBI JIJII HOPMAaJIbHOIO
MPOTEKaHUs TMpolecca TpaHcnupauu 1noceBoB. [loaTomy, dYeM  Xyxke
BJIar0OOECIIEYCHHOCTh, TEM MEHBIIC JOJDKHA OBITH IUIONIAJbL JHUCTOBOM
MOBEPXHOCTH, @ 3HAUYUT, MEHBIIIE U TYCTOTa cTe0secTos (TPaBOCTOS) B pacuere Ha
CAVHUITY TUIOmAau. MOXHO OTMETHUTh, YTO ONIMOKH arpOHOMOB B OMPEEICHUU
HOPM BBICEBA KYJBTYpP HEPEJIKO BBIIPABISET caMa NPUPOJA: Y psiaa KylabTyp Mpu
Ype3MEPHOM 3aryIlieHUu MPOUCXOJUT BbINajeHHue (rubenb) pacTeHHM, pacTeHUs
Xy’K€ KYCTATCSA, UMEIOT MEHBIIYI Maccy W T.d1., U, HAa00OpOT, B H3PEKEHHBIX
TPaBOCTOSAX KOA(DPUIMEHT KYCTHUCTOCTH BBIIIE, TO €CTh MPOUCXOIUT TMPOLECC
CaMOpEeryJislMi TYyCTOThl cTebnecTos W (OPMUPOBAHHME IUIONIAAM JIMCTOBOU
MOBEPXHOCTU IIOCEBOB B 3aBUCHMOCTH OT YPOBHSI YBIQXKHEHUS M JPYTHX
dakTopoB. B MHTEHCMBHOM 3eMJIe[IETINN BO3JIaraTh HAJSKIbl Ha €CTECTBECHHYIO
PEryJISALMIO TYCTOThl HA B KOEM CIIy4ae HE CJIEAYEeT, MOCKOIbKY 3TO MPUBOAUT K
HEMPOU3BOIUTEILHOMY PACXOJy CEMSIH, a, CICA0BATEIIbHO, ICHEXKHBIX CPEICTB, U
CHIDKEHUIO  YPOXKaWHOCTH  KYyJbTYpbl. B IPOU3BOJACTBEHHBIX  YCIOBHSX
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MIPUMEHSIIOTCS. Ba OCHOBHBIX METOJIa pacueTra HOPM BBICEBA CEMSH: - MEpBas -
4yepe3 PeKOMEHI0BaHHYIH0 HOpPMY BbICE€Ba B MJIH. IIT./Ta (ko3P duULIMEHT BhICEBA), -
BTOpasi — MyTeM pacyeTa MoJi ONTUMAJIbHYIO TYyCcTOTYy crebiectos. [lepBbiit meTon
OCHOBaH Ha TMOJYYEHHbIX B ONbBITAX U PEKOMEHJOBAHHBIX HAYyYHBIMU
YApeXKACHUSIMHU CPETHUX TOKa3aTeNel M1 30HbI, 00JIaCTH, pailoHa HOPMBI BBICEBA
B MJIH. IIT. BCXOXXHUX ceMsiH Ha | ra (ko3d@uimeHt BeiceBa ceMsiH). 3a MHOTHE
roibl HAay4YHBIMU YUPEKJCHUSIMU PETrHOHOB (MHCTUTYTHI, OMBITHBIE CTaHIINH,
CEJIbXO3UHCTUTYTHI U JIp.) ObljIa MPOBE/IEHa Macca MOJIEBBIX OIMBITOB C KyJIbTypaMu
U COpTaMH, NPH 3TOM M3YyYECHHE HOPM BbICEBA CEMSH HEPEIKO OCYLIECTBISIIOCH B
OoJIbIIIOM JaMana3zoHe, HampuMmep, oT 1 g0 10 MiIH. IIT. BCXOXKUX CeMsH Ha 1 ra,
IpU 3TOM YCTaHABIIMBAETCA, MPU KAKOW M3 M3YyUYCHHBIX HOPM BbICEBA MOJy4YEHA
caMasi BBICOKAas YypOXKaWHOCTb, HAa OCHOBAaHUM 4YEro JalTCs PEKOMEHIALUU
MpoU3BOJACTBY. B mpenemax Hameidl pecrmyOIvWKu, HampuMep, PEKOMEHIYETCS
BbICEeBaTh s;luMeHb Ha | ra oT 4,0 10 5,5 MJH. BCXOXHUX CEMSH, MPU 3TOM JJIA
3aCyIUIMBBIX pailoHOB 3akambs - 4,5-5,0, mpu JydmieM yBiakHeHuu B [Ipenkambe
oT 5,0 no 5,5. AHanornyHele PEKOMEHIALMU MMEIOTCSA IO BCEM KYJIbTYpaM,
TEXHOJIOTUSI ~ BO3ZCJBIBAHMUS ~ KOTOPBIX  H3JIOXKEHA B  y4yeOHHMKax 1O
PaCTEHHEBOJICTBY, KOPMOIIPOU3BOJICTBY U APYTUM AUCIUIUIMHAM. [[ns1 mepecuera
3TOr0 TMIOKa3aTelasi Ha BECOBYID HOpPMY BbICeBa CeMsH B Kr/ra Oepercs
peKoMeHyemMasi HopMa CeMsH B MJIH. mT./ra, macca 1000 ceMsH U UX MOCEBHAS
TOJHOCTb.
M=A=100

HB=——7—,
Inr

riae H — Hopma BeiceBa ceMsiH BeCOBasi, KI/Ta;

M - pekoMmeHIyeMasi HOpMa BbICEBA B MJIH. IIT. ceMsH Ha | ra (ko3 durueHt
BBICEBA);

A - macca 1000 cemsH, T;

III" - moceBHast TOJHOCTH ceMsIH, %6.

[Ipeumy1iecTBO 3TOr0 METOJa — MPOCTOTA PacyeTa, a HEAOCTaTOK B TOM, YTO HE
YUHUTBIBAOTCS ~ YCJOBUS, BJMSIOIIME HA TMOJEBYHD  BCXOXKECTb  CEMSH,
BBDKMBAEMOCTh U COXPAHHOCTh PACTEHHUI B TE€UYEHUE BEr€TALIMOHHOIO MEpUoAa, TO
€CTh POJb arpoHOMa B YIpaBJICHUM NpoleccoM (HOpMUPOBAHHS CTEOJIECTOS U
YpOXaWHOCTH MOXHO Ha3BaTh MAacCUBHOW. BTopoll Meroa mnpeaycMaTpuBaeT
onpe/elieHue BEIMYUHBI ONTHUMAIbHOW TYCTOTHI CTEOJECTOS C YYEeTOM BCEX
nokasaTesiel, BIUAIMUX Ha (HOPMUPOBAHHME KOJIMYECTBA PACTEHUN K YOOpKe,
BHOCUTCS IPOTHO3MpYyEMash IMONpaBKa Ha TMOJEBYKD BCXOXECTb CEMSH,
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COXPAHHOCTb PACTEHUH, a TAK)KE MMOCEBHYIO TOAHOCTh ceMsH. [IpumMeHUTENnbHO K
CKJIa/IBIBAIOLIMMCSl YCJIOBUSIM BECHBI JJI1 KaXKIOrO IOJIA, KyJbTYpbl, COpPTa B
3aBUCHUMOCTU OT YBJIQKHEHUS, YPOBHS arpOTEXHHMKH YK€ HE IIa0JOHHO, KaK B
NEPBOM CIIy4ae, MOJEIMPYIOTCS YCJIOBUSA POCTAa M MPOTHO3UPYIOTCS BEIUYMHBI
MOJIEBOMl BCXOXKECTU CEMSIH M COXPAHHOCTH PACTEHHUIl. DTOT METOJA IMO3BOJSIET
MOJIy4aTh ONTUMAJIBHYIO MPeayOOpOYHYIO TYCTOTY CTE0JeCTOsl (TPaBOCTOS) MpH
MUHUMAJIBHOM Pacxojie CEMSH Ha MOCEB, IPHU 3TOM PACTEHUS MOTYT MaKCUMaJIbHO
IOPOSIBUTh CBOM OHMOJOTMYECKHME OCOOEHHOCTH, B YAaCTHOCTH, CIIOCOOHOCTh K
KYIIEHHUIO, CBOJAS J0 MHHUMYMa MEXBUJOBYIO OOpb0y M CaMOpPETyJSLUIO
I'YCTOTBI, THOENb pacTeHUH, yXyJIIEHHE COOTHOLIEHMs NOKa3aTelel 3JIE€MEHTOB
CTPYKTypbl ypoxas u np. IIpm pacuetrax HOpPM BbICEBAa €CTh HEKOTOpHIC
0COOCHHOCTH JJI1 KOPMOBBIX M 3€pHOBBIX KyJbTyp. [Ipu pacuere HOpMBI BbIcEBa
CEeMSIH KOPMOBBIX KYJBTYp MOJ ONTHUMAJIbHYIO TYCTOTY CTeOJecTOs (TpaBOCTOS)
HEOOXOJUMO HCXOJIUTh U3 TOT0, UYTO CTEONECTOM (TpaBOCTOM) KYyJIbTYpHI C
ONTUMAJIBHOW TYCTOTOM CIEAyeT CuUuTaThb IPU HAJUYUKU TaKOro KOJUYECTBA
pacTeHMii Ha €AMHMIE IUIOIIAAM, KOTOpoe oOecnedyuBaeT B OIPEEICHHbBIX
KOHKPETHBIX YCJIOBHUSX POCT UM pPa3BUTUE pacTeHud U  (HOpMUPOBAHME
MaKCUMaJbHOTO  YPOBHA  ypoxailHocTH. Jlns monaydeHuss MaKCHUMAalbHO
BO3MOXKHOTO YPOBHSI YPOXKAHHOCTH C YYETOM BIaroo0eCreueHHOCTH, arpOTEXHUKU
U Jpyrux (HakTopoB ClEAyeT 3apaHee ONpENeNUTh ONTUMAIbHYIO IS
CKJIQ/IBIBAIOIUXCS KOHKPETHBIX YCJIOBUN MPEAyOOpPOUYHYIO TYCTOTY CTeOIecTos
KyJbTypbl WJIH TpyNNbl KyJbTyp, BO3ZAENbIBAEMBbIX B Xo3sicTBe. Kaxnomy
arporpou3BOJICTBEHHUKY CJIEAYET BECTU HAOIIOACHMUS U HAKAIJIMBAaTh ONBIT I10
OLICHKE BIIMSHUS BCEX JJIEMEHTOB TEXHOJOTHUM Ha (POPMHUPOBAHUE DJIEMEHTOB
CTPYKTYpBI ypOKasi U YpOXKailHOCTH 3a BECh MEPUOJ «OT CEMEHU U 10 CEMEHU», B
TOM YHCJIE€ TIOJIEBYIO BCXOXKECTh CEMSIH, BBDKUBAEMOCTh U COXPAHHOCTh PACTCHHIA
B 3aBHCHUMOCTH OT OOECHEUEHHOCTHU KyJIbTYpbl BJIAroil, MUIIEH, 3aCOPEHHOCTH,
CPOKOB TIOCEBa, TINyOMHBI 3aJ€JKH CEeMsIH, a TaKXkKe TyCToTe CTebaecTos
(TpaBOCTOS1), TPOAYKTUBHOM KYCTUCTOCTH U JIp., OOecleyuBarolux B
CKJIa/IBIBAIOIIMXCS YCJIOBUSAX YPOBEHb YpOXalWHOCTH. B KauecTBE HMCXOIHBIX
JaHHBIX U1l PACYETOB ONTHUMAJIBHON T'YCTOTBHI CTEOJIECTOSI KOPMOBBIX KYJBTYp
MO’KHO BOCIIOJIb30BaThCsl 00OOIIEHHBIMU MaTepUaIaMU, OJTyYEHHBIMHU B IIOJIEBBIX
OTBITaxX M MPOU3BOACTBEHHBIX ycloBuUsAX PecyOnuku Tatapcran.
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Tabmura 3.1

OntumanbHas  (mpenyOopouHas)  TycTOoTa — pacTeHu#,  oOecrneunBaromas
MaKCHUMaJbHBI YpPOBEHb ypokalHOCTHM B ycnoBusix PecrmyOnuku Tarapcras,

mIT./M?
ATpOTEXHOJOTUU
Kynbrypsr OKCTeHCUBHbIE, | Bpicokue | IHTEeHCHBHBIE
bazoBeie
['ycTroTa K0JIOChEB (METENOK):
O3umas nieHuna 350-400 400-420 450-500
O3umas poxb, TPUTUKAIIE 300-350 350-400 450-500
SpoBas nenuna 300 350 450
SumeHb 350 400 450
OgBec 350-400 450 450
I'ycrora pacrennii:
T'opox 90 90 90
['peunxa 120 130 140
Kaprodensb 4,2-4.4 4,5-4,8 4,9-5,0
Caxapnas cBekia 8.5 9,5 10,5
SAposoii parc 100-110 120-130 130-140
[Tonconneunuk 4-6 4-6 4-6
Kykypy3a Ha 3epHO 4-6 4-6 4-6
Kykypy3a Ha cuinoc 15-17 18-20 20-22
[ToncomHeyHnK Ha CUIIOC 15-17 18-20 20-22
Knesep myrosoi 120-150 160-190 190-200
JlrouiepHa Ha 2-4 ro1ax KuU3HU 80-100 100-110 110-120
OcnapueT Ha 2-4 Tojax »KU3HU 90-100 100-120 120-130
Koctpen 6e30cThrit 120-160 160-180 180-200
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B tabmune mmdpsl maHBl ¢ ONpeAeNeHHBIM HHTEPBAJIIOM, YYUTHIBAS, YTO
MaKCHMAJIbHOTO KOJIMYECTBA PACTEHHU CIIEAYeT JOCTHTaTh MPU BHICOKOM YPOBHE
arporexHukd. Hopma BbIceBa ceMsH KOPMOBBIX KYJBTYp (B MIIH. IIT./Ta) MOXET
paccuuThIBaTHCS MO POpMyJIE:

P+ 100 * 10000
M =
Bp

’

rac M — HOpMa BbICCBA BCXOKUX CCMSH, MJIH. HIT./Fa;

Pn — ontumansHOe npemyObopodHOe (MPOEKTHOE) KOJWYECTBO PACTCHHH, IIT./M?
(cormacHo Ta6u. 3.1 );

Bp - BeDKHBaeMoCTh pactenuid, % (Tadun. 3.2).

10000 — nepecuer ¢ 1 m? Ha 1 ra.
Tabmuma 3.2

CpCI[HI/IC 3HAYEHMUS MOJIEBOM BCXO0XKECTU CEMSH U COXpPaHHOCTH paCTCHHﬁ, %

KynbTypa [ToneBas BcxoxkecTh | COXpaHHOCTh PACTEHUN,
%

O3umast poxp, YACTHIN Hap 85 85

O3uMast poxb, 3aHATHIA Map 80 80

SpoBas nuieHuIa, STYMEHb, OBEC 85 80

I'opox 90-85 90-85

Kaprodenn 95-98 95

CaxapHas cBeKkIa 80 95

Hanee, B3sB mnokaszarenb macchl 1000 ceMsstH W caenaB MMOMPABKY Ha
MIOCEBHYIO TOJTHOCTh CEMSIH, MO>KHO BBIYMCIIUTh BECOBYIO HOPMY BbICEBa (KI/Ta) 1Mo
METOIUKE, U3J0)KEHHOU aaiee. [losieBasi BCXOKECTh CEMSIH IOJIEBBIX KYJIbTYp U
0COOEHHO MHOTOJICTHHX TPaB ObIBAET 3HAYUTEILHO HUXKE JTA0OPATOPHOM, IIOATOMY
M3YYE€HHE BO3MOXKHOCTEM COKpaIIEHHUsI pa3pbhiBa MEXAYy STUMH IOKa3aTeIsMU
uMeeT OOJIbIIOe MpaKTHYEeCKoe 3HaueHue. [loydeHHbIe B OMbITaX MAaTepUaIIbl 110
MOJIEBOM BCXOXKECTU CEMSH B 3aBUCHMOCTH OT AarpoOTEXHOJIOTMM AAroT
BO3MOKHOCTh MPH PEUIEHUH 3aJa4M MOJYUYEHHUS 33JaHHOTO KOJIMYECTBA PACTECHUMN
BHOCHUTb COOTBETCTBYIOILIME MOMPABKH K HOPME BBICEBA.

JIns 3epHOBBIX KYJBTYp HOPMY BBICEBA CIEAYET PAaCCUUTHIBATH, UCXOIS M3
ONTUMABHOTO CTEOJECTOS] KyIbTYphl K yOOpke Ha 1 M?, NMPUMEHHUTETHHO K
KOHKpeTHOM 30He. [lokazaTenp mporpaMMHpyeMOro ONTHMAIbHOTO CTeOJIecTos
ciemyeT OpaTh C y4Ye€TOM TOYBEHHO-KIMMATHYECKUX YCIOBHH XO34HCTBA U
npeanecTBeHHUKOB. [Ipu pacuere cienyer CciporHo3upoBaTh MOJIEBYHO BCXOXKECTh
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CEeMsH, BBDKUBAEMOCTb PACTEHHH, NPOJYKTUBHYIO KYCTHUCTOCTh C YYETOM
(bakToOpoB, BIMSIONIMX Ha 3TH TOKA3aTesid, U MOCEBHBIX KayecTB ceMsH. Pacuer
JUTSL 3€pHOBBIX KYJBTYp MOXHO Tpou3BecTd 1o ¢dopmyse, npenioxkennon M.C.

Casurikum (1973):
CxA =100

HB=—7-—"7""—"—,
K= B = IIT"

rae HB - Hopma BeIceBa, KI/Ta;
C - konnuecTBO cTebiiei k yoopke Ha 1 M?, mT.;
A - macca 1000 cemsH, T;
K - nponykTuBHas KyCTUCTOCTh;
B - mokazarenb BEDKMBAEMOCTH pacTeHHi, %o;
III" - moceBHAast TOJHOCTH ceMsIH, %6.

[IpoaykTuBHasi KyCTUCTOCTh O3UMBIX 3€PHOBBIX KYyJIbTYp B Tarapcrane
HaXOJuUTCs B npenenax - ot 1,5 no 3,0, spoBbIX 36pHOBBIX B Ipeaenax ot 1,2 no 2,5
C KoJieOaHUSIMH B pa3jIUM4HbIE TOAbI HA Pa3HBIX TOJSIX B 3aBUCUMOCTH OT
YBJIQXXHEHHMS, MPEIIIECTBEHHUKOB, TEXHOJIOTUH, KYJIbTYphI, copTa - oT 1 10 2,5-
3,0. IToneBas BcxoxkecTh cemMsiH B cpenHeM 80-85%, BBIKMBAEMOCTb PACTECHUN —
68-76%, ¢ xomebanusaMH - oT 55 no 85%. OnTuMmanbHas BeJIMYMHA KOJMYECTBA
ctebneil (komocheB) (C) 3epHOBBIX KyIbTYp Iepe] yOOpKOH B Mpezenax peruioHa B
3aBMCHMOCTH OT BJIaroo0ecre4eHHOCTH MOKeT KoJjiebaTbest oT 300 go 500 mT./m2.
B npaktruueckoil paboTe KakJI0My arpoHOMY Clie/lyeT HaKaIlJIMBaTh COOCTBEHHBIC
HaOJII0JICHUs TI0 YKa3aHHBIM BOMPOCAM, YTOOBI 3aT€M BIIOJHE OOOCHOBAHHO IS
Ka)XJIOTO TOJISl C YYETOM BJIAroo0ecreueHHOCTH, KYJIbTYpPhl, COpTa, 3aCOPEHHOCTH,
MJI0IOPO/IMS, YPOBHS arpOTEXHUKH, CPOKOB MOCEBA U JPYyTrHX (PaKTOpPOB JieaTh
pacdyeTsl HOPMBI BBICEBA IO MPOTPAMMHUPYEMYIO TYCTOTy cTeOnectos. Jlis
pacdyera ONTHMAJIbHOW TYCTOTBI CTEOJECTOSI KOPMOBBIX KYJIBTYpP MOYHO
BOCIIOJIB30BAThCS  pa3pabOTKaMH, TOJYYCHHBIMA Ha OCHOBAaHWUHU TMPOBEIECHHBIX
TIOJICBBIX OTIBITOB WJIM MPECTABICHHBIX B TabymIie 3.1 CripaBOYHBIX MaTEPHUAIIOB.

JIOCTUTHYTh IS  KaXJIOH KYyJbTYphl B KOHKPETHBIX ITOYBEHHO-
KJIIMMATHYECKUX YCIOBHUSIX ONTUMAJIBHOW MPeayOOpOYHON T'YCTOTHI CTEOJIeCTOs —
3HAYUT MOJYYUTh MaKCUMAaJIbHBIM ypoxal MpU HaUMEHBIIIEM Pacxojie CEMsH, a B
KOHEUYHOM UTOTe NP MUHUMAJIBHBIX 3aTpaTax TpyAa U MaT€pUaIbHbBIX CPEJICTB.

Pa3paboTka TeopeTHdecKuX OCHOB MOIYYEHHs ONTUMAIBHON IpeyOopOvHOI
TYCTOTBl U HOPM BBICEBA CEMSIH - OJUH U3 BAXKHBIX BOIPOCOB MPOTPAMMUPOBAHUS
YpOKaeB, MOCKOJbKY pPELIEHHE 3TUX BOMPOCOB MO3BOJSIET IS KOHKPETHBIX
YCJIOBUH B KOHEUYHOM HTOTe (hOPMHUPOBATH IMOCEBBI C JYUYIIUMH IapaMeTpaMu
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IUIOLIAAN JIMCTOBOW MOBEPXHOCTH, (POTOCHMHTETUYECKOrO MOTEHLMAaNa, YUCTOU
MPOIYKTUBHOCTU (DOTOCHHTE3A.
KoHTpoJibHbIE BOIPOCHI

I. HCpC‘II/ICHI/ITC, KaKnu€ OCHOBHBIC TpC6OBaHI/IH NpECABABIAIOTCA K IOCCBHBIM
KadyeCTBaM CCMH ITOJIEBBIX KYJIBTyp? KaxkoBbl IIOKa3aTcInu
KOHAMIITMOHHOCTH cemsH?

2. Kak onpenensercs: «1oceBHasi TOJHOCTh CEMSIH»?

3. Kak Bpl nonumaere ITOJICBYIO BCXOXKCCTh CCMH. 3HayeHue u METOJHUKA €€
OIIpCACIICHUS.

4. OCHOBHbBIE pa3IUyUsi MEXIY TO0JIEBOW M J1a0OpaTOPHOM BCXOXKECTHIO?
B03MOXXHOCTH U OCHOBHBIE arpOTEXHUYECKUE MPUEMBI, CIIOCOOCTBYIOLINE
COKpAIIEHHUIO 3TOr0 pa3phIBa.

5. Kak noHumaere «COXPaHHOCTb» M «BBIKUBACMOCTDL)» paCTCHHﬁ, METOOHKA
X OIIPCACTICHUA U OCHOBHBIC aIrpOTCXHUYCCKUE IIPUCMEI, CHOCO6CTBYIOIHI/IC
MOBBIIICHUIO ATUX TTOKa3aTeNei?

6. OCHOBHbIE IOHATUS 00 ONTUMAJIBHON I'yCTOTE CTEOJIECTOS Pa3HBIX KYJIbTYP.
3aBUCHT JIM OHA OT ()aKTOPOB BHEIIHEHN CPellbl U MOUYBEHHO-KIMMATUYECKUX
YCIIOBHIA?

7. Kakue MeToJpl pacuera HOPM BBICEBA TOJIEBBIX KYJIbTYp, MPUMEHSIEMbIEC B
HacTosiiee BpeMst Bam uzBecTHbI?

8. Kak paccuMThiBalOT HOPMBI CEMSH MO IUJIAHUPYEMYIO (ONTUMAJIbHYIO)
npeayoOpOUHYIO TYCTOTY C YYETOM MOCEBHOM T'OAHOCTU CEMsIH, UX MOJIEBOM
BCXO0KECTHU U COXPAHHOCTH PaCTEHUI?

TEMA 4. O6ocHOBaHHE METO0B pacuera 103 Y100peHHuid moj
3alporpaMMHMpPOBAHHBIA YPOBEHb YPOKAHHOCTH MOJIEBBIX KYJbTYP

Cucrema ynoOpeHusi, ’TO KOMIUIEKC arpOTEXHUYECKUX U OpPraHU3alMOHHO-
XO35MCTBEHHBIX MEPOMNPUATUN 10 Haubosiee panuOHAIBHOMY MPUMEHEHUIO
yIOOpPEHUI I TOBBIMICHUS YPOKAWHOCTH KYyJIbTYp W IUIOJAOPOJUS TTOYBHI.
Pa3paboTka 5TO#l CHCTEMBI C y4eTOM IUIOJOPOAMS TIOUBHI SIBIISIETCS OXHUM U3
MPUHIKUIIOB IPOTrPAMMUPOBAHUS YPOKAUHOCTH.

[TonpoGHee paccMOTpUM METOJ 3IEMEHTAapHOro OajaHca, KOTOPbHIH, B CBOIO
ouepellb, MOAPaA3IENsieTCs Ha WHTEHCUBHBINA, SKCTEHCUBHBIN U 0e31e(PUIIMTHBIN.
WNHTeHCHUBHBIN (MTONOXKUTENBHBIN) — MOCTYIIJIEHUE 3JIEMEHTOB TUTAHUSI PACTEHUH B
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MIOYBY TIPEBBIIIAET UX BHIHOC C ypOXKaeM M TMOTEPbh W3 TOYBHI M YIOOPECHHIA.
DKCTEHCHUBHBIH (OTpHUILIATEIbHBIN W JEUITUTHBINA) — BEIHOC C YPOXKAEM H MOTEPH
DJIEMEHTOB MHUTAHUS MPEBBIMIAIOT HMX IOCTYIJICHHE B TOYBY. besmedunuTHbIA
(HyneBoM) — CTaThbH MPUXOJA U PACX0/Ia U JIEMEHTOB MMUTAaHUS PABHOBEIHKH.

B 3ToM MeToe HCTONb3yIOT CIPaBOYHbBIE JAHHBIE MO BHIHOCY MUTATEIbHBIX
BEILECTB HAa €IUMHULY OCHOBHOW MPOAYyKUHUH ypoxkasd (Ha | ToHHy wim Ha 10 T) ¢
ydeToM T0009YHOM, KOA(DPUIIMEHTHI WCIOIB30BAHUS TMHUTATEILHBIX BEIIECTB
pPacTeHHSIMH W3 TIOYBBI, yIOOPEHUH W TIOKHUBHO-KOPHEBBIX OCTAaTKOB (OOBIYHO
0000BBIX KynbTyp). HemocTaromias 4acTh MUTATENbHBIX BEHIECTB IOYBHI IS
CO3MaHUS TUIAHUPYEMOTO YpO’Kas BOCIIOJHAETCS BHECEHHEM OPTraHUYeCKUX H
MUHEPANBHBIX yAoOpeHuid. Koadduimentsl, KOTOpple MOKHO HCIIOJIb30BATH MJIS
pacuera 103 ynoOpenui, manel B Tabmumax 4.1; 4.2; 4.3. IlocnenerictBue
yInoOpeHuit oTpakeHo B Tadnwiie 4.4.

Tabnuna 4.1
Hcnonb3zoBanue HieI0YHO-THApon3yemMoro azoTa (o Kopupuibay) u3 noussl, %

Kynbtypbt [Tpu ymepennom | Ilpu oOMIBHBIX OcagKax
YBIaKHEHUHU ¥ OpOILIEHUU

O3uMBbI€ IO YHUCTHIM Hapam 35-40 40— 50

ITo 3aHATHIM napam 25-30 35-40

SpoBsie 3epHOBBIE, 36pPHOOOOOBBIC 20-25 25-35

Kaprodensb, kykypysa, caxapHas
CBEKJIa, KOPMOBBIE KOPHEIIOIbI,

30-35 40 — 50
TPaBBI
Tabmnura 4.2
Hcnonbs3oBanue 3anacoB MoaBUKHOTO ¢ochopa U3 nouBkl, %o
P205 mno Kupcanory u UYwupuxoBy (mr/1000 r
TTOYBHI)
KynbTypsl
50 50-100 | 110-150 | 160-200 | 210-250
3epHOBbIE 10 8 7 6 5
[Iponamneie, TpaBel 15 14 12 10 8
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[Ipumeuanne. Ha kapboHaTtHBIX uepHO3eMax, rae P205 ompenensercs mo
metony Maunruna, Ko3(Q@QUIIMEHThl YCBOEHUS MJISI COOTBETCTBYIOLIUX
IPyII OYB MO CTENEHU 00€CIeYeHHOCTH YBETMYUBaIoT B 1,5 pasa

Hcronp30BaHue 3a11acoB 0OMEHHOTO KaJIus U3 ITIOYBBLI, %

Tabmnura 4.3

Mr na 1000 r mouBbl 3epHOBBIE [Ipomnamnseie, TpaBbl

ITo KupcanoBy

Huxe 80 20 40

80-120 15 30

120-170 13 26

170-240 10 20

240 u 6onee 9 17
[To YupukoBy

Hwuxe 30 30 50

30-50 25 45

50-80 20 40

80-120 15 30

120-180 13 25

Bosnbie 180 10 20

Tabmuma 4.4

Hcnonp30BaHuEe MUTATEIILHBIX BEIICCTB paCTCHUAMMU U3 y,Z[06pCHHﬁ, %

TI'ox N3 muHepanbHbIX y100peHU N3 oprannueckux yao0peHui
EeUCTBUSI

N P205 K20 N P205 K20
[lepBbiii 50-70 20-25 50-70 25-30 30-40 50 -60
Bropoit 5 1015 20 20 10-15 10-15
Tpernii 5 5 - 10 5 -
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Ta0muma 4.5

BriHoc muTaTenbHbIX BellecTB ¢ ypoxkaeM B Pecriybnuke TatapcTtaH (B KT) B

pacyeTe Ha I T ocHOBHOM MNPOAYKIHH IIPHU COOTBETCTBYIOIIEM KOJIMYCCTBE

moOOYHOU

KynbTypsl Bun N P205 K20 CooTHollIeHuEe

IPOIYKIIUU 3€pHO : cojlomMa
Poxsb o3umas 3epHo 30 12 25 1:1,5
[Tmrennma o3umas -«- 37 13 23 1:2,0
[Tmenuna sspoBast -«- 35 12 25 1:1,5
Osgec -~ 29 14 29 1:1,5
SlameHb -K- 25 11 22 1:1,4
IIpoco -«- 33 10 34 1:1,8
['peunxa -«- 44 30 75 1:4
["opox -«- 66* 20 25-30 1:1,5
Buka -~ 65 25 45 1:1,2
CaxapHast cBeks1a Kopuemnozsi | 5,9 1,8 7,5 1:1,0
Kaprtodens noznuuii | Kinyouu 6,0 2,0 8,0 1:1,0
Kaprodens panauit | -«- 5,0 1,5 7,0 -
Kykypysa 3eneH. macca | 3,6 1,0 3,8 -
CynaHckas TpaBa -K- 4,0 1,1 3,0 -
Copro caxapHoe -K- 2,5 1,4 2,0 -
Kopmogas ceekia Kopuemnogst | 3,5-4 | 1,1-1,5 |4,2-4,5 -
Knesep Ceno 19,7 5,6 15,0 -
Jlrouepua -~ 26 6,5 15,0 -
TumodeeBka -~ 15,5 7,0 34,0 -
KynbTypHbie 3en. kopma | 0,3 0,1 0,5 -
rmactouma
TpaBocmech Ceno 22 6-7 20 -
Panc, cypenuna CemeHa 60 30 50 -
Panc, cypenuna 3en. macca | 45 15 50 -
["opunia CemeHa 70 30 60 -

*[Ipu mporpaMMUpPOBaHUU YPOXKAHHOCTU ropoxXa B pacueT 3akjaabIBaeTcs 22 Kr

Ha TOHHY 3€pHOBOM MPOYKIUH, TaK KakK 2/3 cBoeil MOTpeOHOCTH B a30TE KyJIbTypa

B HOPMAJIbHBIX YCIIOBUAX YAOBJICTBOPACT 3a CUCT aTMOC(I)CpLI.
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Paccmotpum MeTon anemeHTapHOro 0ajgaHca Ha KOHKPETHOM MpUMeEpeE.

[Inanupyercs monayuuTh ypoxkaih kaptodens 20 T ¢ 1 ra Ha nepHOBO-
MO/I30JIUCTOM CpelHeCyYTIIMHUCTON nmoyBe. [1o kapTorpaMMe ByXJIETHEHW TaBHOCTU
B nouBe cojiepxutcs 50...100 mr P20O5 u 80...120 mr K20 na 1000 r nmouBsI (1o
merony Kupcanora). Hamewaercs BHecTn opranndeckux yaoopenuit 30 T Ha 1 ra.
[To maHHBIM arpoXUMHYECKOTO aHanu3a, B HuUx cojepxurcsa 0,3% N, 0,15% P205
u 0,4% K20.

Kaprodens BblpammBaeTcss B 3B€HE CEBOOOOpPOTa: AYMEHb + MHOTOJIETHUE
TpaBbl, TPaBbl 1-ro roja MoJib30BaHUsS, TPaBbl 2-TO rojia MOJb30BAHMS, O3UMas
nienuia, kaprodenb. [lox sumenp Obuto BHeceHO N8OP160K180 (¢ yuerom
obecreueHHocT  (pochopoM W KamMeM MHOTOJETHUX TpaB), TOJ O3UMYIO
neHuiy — NSOP80OKS0. ExeroaHslil ypokaii ceHa MHOTOJIETHUX TpaB cocTaBuia 4
Tc 1 ra.

YuuthiBass 3TH JaHHBIE, HEOOXOIUMO OMNPEACIUTHh 03y MHHEPATbHBIX
yA00peHU oI IIIaHUPYEMBIN yporxkai kapTodens.

10 T xkyOHeln kaptodens BMecte ¢ 60TBOM BbhiHOCAT 60 kT N, 20 kr P205 un
80 kr K20 (tab6:. 4.5). CnenoBarenbHo, ¢ ypoxkaeMm B 20 T OyaeT BbiHeceHo 120 kr
N, 40 xr P205 u 160 kr K20.

[Tockonpky mocrnenelcTBUe ynOOpEHUI HAa MPaKTHUKE OOBIYHO YUYHMTHIBAETCS
He Ooyiee AByX JIeT, TO B MPUMEPE OMPEAENICTCS TOJBKO TMOCIEAEHCTBHAE OT
yIOOpeHuii, BHECEHHBIX IMOJ O3UMYH TmieHurly. Ecaum Obl  JgaHHBIC
arpoOXMMHYECKOr0 aHajih3a TOYBBI MO COJAEPKAHMIO TOJABMXKHOTO (ocdopa u
KaJiisi ObUTM TEKyIIero roja (4ero mpakTHYECKH He OBIBAEeT), TO IMOCJENCHCTBUE
dbochopa u kanmus paHee BHECEHHBIX yn0OpeHUN Ha KapTodenab He Haao ObLIOo
yunuTbiBaTh. llocneneiicTBue a3zoTa OpraHUYecKUX YIAOOpEeHUHW M MOKHHBHO-
KOPHEBBIX OCTATKOB OOOOBBIX JOJDKHO YUYWUTHIBATHCS BO BCEX CIIydasx, TaK Kak
KapTorpaMMy COJAEpKaHUSl TMOJBWKHBIX COEAUHEHHUM a30Ta B TIOYBE HE
COCTAaBJIAIOT.

B nmpumepe o6mmit ypoxaii ceHa kieBepa ¢ TuModeeBKOM 3a 2 rojia COCTaBUII
8 T ¢ 1 ra. Kak nmokassIBaloT ucciaeoBanus, 1 T ceHa OCTaBIseT mociie ce0si B BUAE
MOKHUBHO-KOpHEBBIX ocTaTkoB 10...15 xr Ha 1 ra aszora. CnenosarenbHO, B
KOPHEBBIX U MOXHUBHBIX OCTaTKaX MHOTOJIETHUX TpaB Ha 1 ra Oyner coaepKarbes
npumepHo 120 kr azora. IlepBast KyapTypa mocie Tpas (B JAHHOM CIy4dae O3uMast
NIIEHUI[A) MOXET HCIOIb30BaTh OKOJIO 25% a30oTa M3 MOXHUBHO-KOPHEBBIX
octatkoB, uiu 30 Kr, BTopas KynbTypa (kapTodens) — npumepHo 15% azoTa, mim
18 kr.

Hcnonb3oBaHue U3 MOYBBI MUTATENbHBIX BEIIECTB ompeaensercs Tak. [lousa
coaepxut (o kaprorpamme) B cpeaHeM 70 mr P205 u 100 mr K20 na 1000 r
nouBbl. Ce0BaTeNbHO, B MaX0THOM ciioe Ha 1 ra copepxkutcs 210 kr P20OS5 u 300
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kr K20. JIns nepecyera Ha 1 ra mokaszareiu HIETOYHO-THAPOIU3YEMOrO a30Ta,
P205 u K20 B Mr Ha 1000 T 1OYBBI YMHOXAIOT, C YYETOM TIyOUHBI MAXOTHOTO
CJI0 ¥ TPaHYJIOMETPUYECKOI0 COCTaBa MOYBHI, HA KOA((PUIIMEHTHI, YKa3aHHbIE B
tabmmie 4.6. Kaprodenb cMOXKET yCBOUTH M3 MOYBHI IPUMEPHO 8% TOIBHKHOTO
docdopa (17 kr P205) u 17% odmennoro kanus (51 kr K20) (tabn. 4.2 u 4.3).

Tabmua 4.6

Koaddunrentsl nepeBoaa nuraTeabHbIX BemecTB oT M Ha 1000 r 1mo4BbI B
Kr Ha | ra.
['panynmomerpuueckuii coctaB | [laxoTHbIN CIlOH, CM

0-22 0-25 0-28 0-30

CyravHUCTBIN 2,6 3,0 34 3,6
Cynecuanblii 2.8 3,2 3,6 39
Ilecuanprit 3,0 3,5 3.9 42

TpynHee onpeaeuTh UCIOJIB30BaHNE a30Ta U3 MOYBBI. ITO MOXKHO C/IEJaTh ABYMS
criocodammu.

1-ii cmocod — ompeneneHue BbIHOCA a30Ta MO BJEMEHTY, HaXOMSIIEMYCs B
MUHMMyME B T[OYBE Tocie a3zora. Tak, Ha JEePHOBO-MOJ30JIUCTOU
CPEAHECYTIIMHUCTON MOYBE B IEPBOM MUHHUMYME HAXOJUTCA a30T, BO BTOPOM, Kak
npasuiio, ¢ocop. Docdopa ucnonapzyercss W3 MOUBBI 17 Kr, YTO MOXKET
obecmeunTh yposkai kaptodens 8,5 T ¢ 1 ra (BerHoc P205 Ha 1 T xiryOHEWH BMecTe
¢ OorBoii coctaBiasier 2 kr). Ecam Obl mouBa OblIa JIEPHOBO-IIOJ30JIUCTAs
CylnecuaHas WM TIecyaHas, Tlé BO BTOPOM MHUHUMyME HaXOAMUTCS Kalui, TO
BO3MOXKHBIM yposkal ciaeoBajo onpeaessaTh mo kaiauto. C ypokaem KiyoHe# 8,5 T
¢ 1 ra Oyzner ucnosib30BaHO U3 MOYBHI 51 Kr a30Ta, Tak Kak 10 T kiyOHEH BMecTe ¢
OOTBOI1 BBIHOCST, MO CIIPAaBOYHBIM JJaHHBIM, 60 KT a30Ta.

2-0# cnocod — omnpezeseHre UCIOJIb30BaHUSl a30Ta MOYBBI 110 MPUMEPHOMY
COIEPKAHUI0O B HEW JErKOrMApOJIM3yeMOoro asora. Ecim HET JaHHBIX
arpOXMMHYECKOr0 aHaJIn3a, TO MOYKHO IMIPUMEPHO CUUTATh, UTO CBSI3HBIE JEPHOBO-
NOA30JMCThIE  TOYBBI  cpenHero  maoaopoaust  coxepxkar  40...60  wr
JIETKOTUPOJIU3YEMOTO a30Ta, MOBBILIEHHOrO Mogopoaus — 60...80 mMr, BBICOKOTO
— 80...100 mr Ha 1000 r nmouBbl. B gannom npumepe 1000 r mouBbl comepxkar
npuOIM3UTEeNIbHO 50 MI' JISTKOTHAPOJIM3YEMOIo a3oTa. JTo cocraBisieT 150 kr
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azota B maxoTHoMm cioe Ha 1 ra (50 mr x 3). M3 nouBbl KapTodenb CMOKET
UCIIOJIB30BaTh 0K0JI0 33% JNErkoruapoan3yeMoro a3ora, uium 49,5 kr.

Bech X071 pacuera roj1oBoii HOpMbl MUHEPAJIbHBIX YIOOPEHUI 1O KapTOPeb
MO>KHO MIPEACTABUTH B BUJIE CIIEYIOLIEH CXEMBI.

[lokazarenu N P205 K20
BrIHOC TUTATENBHBIX BEMIECTB TUIAHUPYEMBIM
ypoxkaeM 20 Tc 1 Ta (BKT) ..oovvvvvennennnn... 120 40 160
[TocnenericTBue paHee BHECEHHBIX MUHEPAJIb-
HbIX ynoopennit (NSOPS8OKS80) (B kr)............ - 8 (10%) 16 (20%)
[TocnenencrBre o a30Ty MOKHUBHO-KOPHEBBIX
OCTaTKOB MHOTOJIETHUX TPaB (B KT) ............ 18 - -
Hcnonb3yeTcst nUTaTeNIbHbIX BEIIECTB U3 TOYBbI
(35 39 o) TR 51 17 51
C 30 T oprannueckux yaoopenuit Ha 1 ra BHO-
CUTCS TIUTATEIbHBIX BEIIECTB (B KT') ............. 90 45 120
KoadhpummenTs! ncnonp30BaHus MATATEIHHBIX
BEIECTB B 1-i1 roa u3 opraHnveckux yaoope-
150707 0 0: 37 I 27 35 55
Hcnonb3yeTcst nUTaTeNIbHbIX BEIIECTB B 1-ii roj
U3 BHECEHHBIX OPraHUYECKUX yAoOpeHui (B kr) 24 16 66
TpeOyeTcst TUTaTENBHBIX BEIIECTB MUHEPATBHBIX
021 (1515321707 6 3 0 ) T 27 7 43
KoadduimenTs! ncnonb3oBaHus MUTATEIbHBIX Be-

ECTB paCTCHUAMU B 1-1 roa n3 MUHCPAJIbHBIX

YIIOOPEHHI (B %6) «vveeeeveeeeeeeeeeeeeeeeee e 60 20 60
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C yuetoM K03 PUIIMEHTOB UCTIOJIB30BAHUS Clie-

JyeT BHECTH C MUHEPAJIbHBIMH YA00pEeHUAMH (B

KITHA 1 TA) oo, 45 35 72

PacueTHbIC J03bI O0OBIYHO OKPYIIIAOTCA C TOYHOCTBIO 10 5 umm 10 xr.

BriuucienHnsie 103l TUTATENbHBIX BEIIECTB ISl BHECEHUSI C MUHEPAJIbHBIMU
yI0OPEHUSIMU MOKHO NIEPECUUTATh HA (PU3NYECKUE TYKHU:

45+100

aMMHAYHAs CeJIUTpa = =132 kr, uam 0,13 T Ha 1 ra,

rae 34 — conepkaHue a30Ta B aMMUayHoU cenutpe (B %);

35%100

npocroii cyneppocpar = =175 kr, uam 0,18 T Ha 1 ra;

722100

XJIOPUCTBIN KaJIUH = =120 kr, niu 0,12 T Ha 1 ra.

3AJJAHUME 1. PaccumTath BO3MOIKHBIC O3Bl MUTATSIBHBIX BEIICCTB IS
BHECEHHUSI C MHUHEPAIbHBIMH yHa00peHussMu Tipu ¢dopmupoBanun 28 T ¢ 1 ra
ypOKalHOCTH KapTodess Ha 1ePHOBO-TIOA30JIMCTON CPEIHECYTIIMHUCTON MTOYBE.

TEMA 5. OnpenesieHue 103 MUHEPAJIbHBIX YI00pPeHHIl HA IVIAHUPYEMYIO
npudaBKy ypokas

[MpuHIMN MeTOoAa 3aKIOYaeTCs B CIENYIOIIEM. 3Has ypoxKail KyJIbTyphl B
JAHHBIX TIOYBECHHO-KIIMMATHUYECKUX YCIOBHSAX Ha HEYyIOOpeHHOM QoHe (110
pe3yibTaTaM OIBITOB arpOXHMCIYKOBI), ONPENeNIOT MPUOaBKy ypoxKas OT
IPUMEHEHHSI OPTaHMYECKMX M MHHEPAJIbHBIX YIOOpEHUI. YCTaHOBJICHHBIE O3B
MHUHEPAJIBbHBIX YI0OPEHHI KOPPEKTUPYIOTCS TI0 COACPIKAHHIO B TTOYBE MOIBUKHBIX
IUTATEIbHBIX BEIIECTB C HCIOJIb30BAHHEM COOTBETCTBYIOIIUX ITOTPABOYHBIX
ko3¢ unueHToB (tadm. 5.1).
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Tabmura 5.1

[TonpaBouHbIE KOI(PPHUIHEHTHI K 103aM yIOOPEHUI C yUETOM COACpKAHUS

NOABMKHBIX (hopM docdopa u Kalius B TOUBE

Conep:xaHue B OYBE
MUTATEIHHBIX BEIIECTB T10

3€pHOBBIE KYJIBTYPBHI,
TpPaBbl, JIEH, IPOTMAaIIHbIe

OBouIHbIE KYJIBTYPbI

KapTorpaMmMme
A30THBIE y100peHust
P205
OueHp HU3KOE 1,2 -
Huskoe 1,1 1,2
Cpennee 1,0 1,1
IToBBIIIEHHOE 0,9 1,0
Bricokoe 0,8 0,9
O4eHb BBICOKOE 0,7 0,8
®ochopHbIe U KaTUiTHbIE Y100peHus
P205 unu K20
OueHpb HU3KOE 1,5 -
Huskoe 1,2...1,3 1,5
Cpennee 1,0 1,2...1,3
[ToBBIIIEHHOE 0,7...0,8 1,0
Bricokoe 0,4...0,6 0,7...0,8
OueHb BBICOKOE 0,1...0,3 0.4...0,6

Paccmotrpum  meTon  ompeneneHus 103 MUHEpAIbHBIX yAOOpEeHUM Ha

npeapayeM npumepe. Ypoxkaih kaptodens 6e3 ymobpenuit 5 T ¢ 1 ra.
[Inanupyemas nmpubaBka 15 T Ha 1 ra. BelHOC muTaTenpHBIX BemectB Ha 10 T

KITyOHEH BMecTe ¢ 00TBOM cocTaBiseT (1o crnpaBoYHbIM JaHHBIM) 60 kr N, 20 KT

P205 u 80 xr K20. Pacuer BegeTcs 1o ciaeayroniei cxeme.
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[Toka3arenu N
BbiHOC MUTaTENBbHBIX BEUIECTB HA MJIAHUPYE-
MyI0 npubaBky ypoxas 15 tc 1 ra(Bkr) ... 90
[locnenencTBue paHee BHECEHHBIX MUHEPAIIb-
HbIX ynoopenuit (NSOP8OKS80) (B kr) ......... -
[TocnenelicTBre MO a30Ty MOXHUBHO-KOPHEBBIX
OCTaTKOB MHOTOJIETHUX TpaB (B KI) ......... 18

Hcnonb3yercs nuTaTeNbHbIX BElleCcTB B 1-i1 roj

P205 K20

30 120

8 (10%) 16 (20%)

u3 30 T opraHuyecKux yao0peHui (B Kr) ... 24 16 66
TpeOyeTcst nuTaTENbHBIX BEUIECTB MUHEPATbHBIX

021 (0100123317170 §: 3 4 1) T 48 6 38
KoadduimenTs! ncnonb3oBaHus MUTATEIbHBIX Be-

LIECTB PACTCHUSIMU B 1-1 rOJ U3 MUHEPAJIBHBIX

YIOOPEHUM (B %0) wvvvnviiniiiiiiiiiiiieaie e, 60 20 60
C ydetroM K03 PUIIMEHTOB UCIOJIB30BAHUS Clie-

JyeT BHECTH C MUHEPAJIbHBIMU Y00peHUsIMH (B

1200 = ;B U - 80 30 63
C yyeToM KOppEeKTHUPOBKH OYBEHHOTO ILJI0JI0-

ponus (Tabu. 5.1) ciemyeT BHECTH (B KT) ........ 80*1=80 30*1=30 63*1=63

3AJJAHME 1. PaccuutaTh BO3MOKHBI€ J03bl IMUTATEJIBHBIX BEIIECTB IO
IaHupyemyro npubaBky B 23 T ¢ 1 ra ypoxkaitHocTu kapTodesns Ha JAEpHOBO-

MOA30JIMCTON CPENHECYTIIMHUCTOM ITOYBE.
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TEMA 6. Onpenesienne 103 MUHEPAJIbHbIX YI100peHUii ¢
HCNO0JIb30BaHMEM HOPMATHBOB 0AJIaHCA MUTATEeJbHBIX BelleCTB 3a
CeB0O00OPOT

banaHnc nuTaTtenbHBIX BELIECTB B MOYBE COCTOUT U3 MPUXOJAHON M PaCXOAHOU
yactel. B mnpuxonHyro dacth OanaHca BXOJUT TMOCTYIUIEHHE MUTATEIbHBIX
BEIIECTB B MIOYBY C YAOOPEHUSIMH, CEMEHAMU U U3 aTMoc(]epsl (B TOM YHUCIe a30T
KIIyOeHBKOBBIX OakTepuii O0O0OBBIX KYyJIbTYp U CBOOOAHOXHUBYIIMX OakTepuii-
a30TQuKcaTopoB). B pacxoaHyr0 yacTh BKIIIOUAETCS] BEIHOC MUTATENIbHBIX BEILIECTB
C YBO3UMBIM C TIOJIA YpOXaeMm, IMOTEpHU DOJIEMEHTOB MUTAaHUS U3 TMOYBBI U
yIOOpeHUil C TMOBEPXHOCTHBIM CTOKOM BOJbl, BbIMBbIBaHUSI (MHOUIbTpaIUn),
razoo0pasHbple IMoTepu (HampuMmep, a3oTa B pe3yjibTare JASHUTPUDUKALINM).
PaznuuaroT MoNHBINA, WM KOJIOTMYECKHil, OanaHc (ero eiie WHOTJa Ha3bIBAIOT
OMOJIOTMYECKUM), YUUTBHIBAIOIIUM BCE CTAaTbU MPUXOJA U pacxoja dSJIEMEHTOB
NUTAHMsI, U YOPOIICHHBIN, WM XO3SMCTBEHHBIN, OanaHc, MpeaycMaTpUBArOIIUN
TOJILKO TMOCTYIUICHHE TMUTATENbHBIX BEIIECTB B MOYBYy C YIAOOPEHHUSIMH H
JIOTIOJTHUTEIBHOTO KOJMYECTBA a30Ta OT OOOOBBIX KyJbTYp (OCTaBJICHHOIO MMHU B
MIOYBE CBEPX BBIHOCA C YpPOXKAEM) B CONOCTABICHUM C BBIHOCOM YpOKaeM U
BO3MOYKHBIMH MOTEPSIMU U3 y00peHuid. B xo3siicTBeHHOM OajiaHce Apyrue cTaTbu
npuxoja MUTATEIbHBIX BeEHIECTB (C  OcaJKamMu, CEMEHaMH, a3oTa OT
CBOOOTHOXKMBYIIMX OakTepui-a30TPuKcaToOpoB) W pacxona (IMOTEPU DJIEMEHTOB
NUTaHUs. U3 TOYBBI) HE YYUTHIBAIOTCS, TaK KAaK B HMTOr€ OHU NPUHUMAIOTCS
paBHbIMU. bamanc wmoxxer OBITh: WHTCHCHBHBIM (TIOJIOKUTENBHBIN), €CIH
NOCTYIUICHWE MUTATEIbHBIX BEUIECTB B MOYBY MPEBHIIIAET BBHIHOC C ypOKaeM U
noTepu U3 TOYBBl W YAOOpPEHHH; HKCTEHCHUBHBIA (OTPULIATENBHBIN, WIH
Ne(ULUTHBIN), €Clidi BBIHOC W TMOTEPU MPEBBIMIAIOT IOCTYIUIEHUE B IIOYBY;
0e31euUnTHBIN (HYJIEBOM), €CIM CTAaThU MPUXOJIa U PACX0/1a JIEMEHTOB MUTaHUS
PaBHOBEIIUKH.

[TporenTHOE (MK 10JIEBOE) y4acTHE OTACNIbHBIX CTaTe MpHUXO0JAa U pacxoia
MUTATEeNbHBIX BEIIECTB B OajgaHCE COCTABIIAET €ro CTPYyKTypy. B ocHOBY maHHOTO
METOJla TIOJIOKEH OajaHC MUTATENbHBIX BEIIECTB 3a POTAIUi0 ceBoobopora. B
Tabnuie 6.1 npuBoAATCA MpUMEpPHbIE HOPMATUBHI OallaHCa MUTATENbHBIX BEIIECTB
JUTSl IGPHOBO-TIOJI30JIUCTBIX U CEPBIX JIECHBIX MOYB. MOXHO TOJI30BAaThCS TAKKE
oOpaTHOW BenWYMHOM HHUGP HOPMATUBOB OajaHca — KOA(PPUIMEHTOM BBIHOCA
MUTATEJIbHBIX BEIIECTB U3 MMOYBHI U yI00peHui ¢ ypoxkaem (T1abi. 6.1).

B nutepartype oTHOCUTENbHBIN OanaHc, BbIpaXaeMblid B MIPOLIEHTaX K BHIHOCY,
WIM UHTEHCHUBHOCTh OanmaHca (HOpMaTuB OanaHca), HMHOT/IA  HA3bIBAIOT
ko3 uImeHTaMi BO3MEIICHU WM Kod(p(uiMeHTaMu BO3BpaTa W BBIPAKAIOT
necaTuyHOM npoOpro. Hampumep, ecnmu HopmaTuB OanaHca (OTHOCUTEIBHBIN
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6ananc) no azory 120%, a no docdopy 200%, To B nepeBoae Ha KOIPPUIUEHT
BO3MeleHus (uiau Bo3Bpara) 31o oyner 1,2 u 2,0 coorBercTBeHHO. Koaddurment
BbIHOCA TMUTATEJIbHBIX BEHIECTB MHOI/IA HA3bIBAIOT TaKXke OalaHCOBBIM
kodpurmenTom. OH MOKA3bIBAET, KAKYIO YaCTh (B MIPOIIEHTAX) COCTABIISIET BHIHOC
NUTATENIBHBIX BEIIECTB C YypOXKaeéM OT WX KOJUYECTBA, BHECEHHOTO C
ynoopenusiMu. OnpenensioT ero 0oObIYHO 3a poTanuio ceBoobopora. Hampumep,
€CIIi 3TOT KO3(PPHUIMEHT MO KaKOMY-IH00 U3 31eMeHTOB nuTanus paseH 100, To,
CJIeI0BATENbHO, MOCTYIJICHUE MUTATEIHLHOTO BEIECTBA C YAOOPEHUSIMU U BBIHOC
€ro ¢ ypoXkastMu KOMIIEHCUPYIOT ApYyT apyra. Ecinu ke oH MeHblle uiau 0oJiblie
100, To mOCTyIJIEHWE 3JIEMEHTa NUTaHUS C YAOOPEHHSIMU COOTBETCTBEHHO

MIPEBBINIACT WM HE BO3MENIAET BBIHOC €r0 C yPOXKasiMHU.
Tabmuma 6.1

[TpumepHbIe HOpMaTUBBI OajaHca MUTATENIbHBIX BELIECTB 3a CEBOOOOPOT (B % OT
BBIHOCA C YpOkaeM) U K03 (HULIMEHTHI BHIHOCA TUTATENBHBIX BEIIECTB C ypOKaeM
(B % OT MUTATEIbHBIX BEIIECTB BHECEHHBIX YIOOPEHHIT) B 3aBUCUMOCTH OT
COZIEP/KaHMS DIIEMEHTOB ITUTAHUSA B IEPHOBO-TIOA30JIMCTBIX U CEPBIX JIECHBIX

oyBax
Kinacc | Copepxxanue Bhecenue nuTaTenbHbIX Koaddumumentsr BriHOCA
MOYB B MTOYBE BEIECTB C yIOOPEHUSIMU 32 | MHUTATENIbHBIX BEIIECTB C
MOABMYKHBIX ceBoobopoT (B % oT ypoxaeM (B %)
dbochopa u BBIHOCA C YPOXKAEM)
Kanus
N* P205 K20 N* P205 K20
1...2 | Ouenb HU3KOE | 120- 200- 130- 85-75 |50-40 80-65
U HU3KOE 130 250 150
Cpennee
3 85-75 | 60-50 | 90-80
[ToBbiiennoe | 120- 170- 110-
4 130 200 130 90-85 | 70-60 125-
Bricokoe 100
° Ouere 110- | 140- |80-100 | 0000 | 10070 170
6 BBICOKOE 120 170 60-80 125- 140-100 125
100- 100- 100
110 140 40-60 250-
170
80-100 | 70-100

*B 3aBUCUMOCTH OT COZIEpKaHUS MOABMKHOTO hocdopa B MOYBE.
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[Ipu pa3paboTke HaHHBIX HOPMATHUBOB OajlaHCa MCXOAST U3 TOTO, YTO IS
NOJJIEp>)KaHUsl TPEKHEro0 YPOBHS a30Ta, ¢gocdopa, Kajlus B MOYBE JOCTATOYHO
BHECTU C OPraHWYeCKUMH M MHUHepalibHbIMU ynoopenusimu 120...130% azora,
100% docdopa u 100% kamus oT BeIHOCA ¢ ypoxaeM. YKa3aHHbIe B Tabimie 6.1
HOPMATHBBI OajaHCa HAMpaBJCHBI HA TMOJACPKAHWE B MOYBE a30Ta HA CPEIHEM
WIM TIOBBIIEHHOM ypoBHE, (ocdopa Ha BBHICOKOM U Kajus Ha TMOBBIIICHHOM.
Benmuuune! 6ananca u k03 GUIMEHTH BEIHOCA MUTATEIIBHBIX BEIIECTB 32 POTAIUIO
ceBooOOpOTa  JAIOT  MEPCHEKTHBY  PEryJUpOBaHUS  IUIOJOPOAUS  MOYBBI
(MOBBILIIEHUSI WM TOAJAEPX AHUS €ro Ha ONPEJEICHHOM YPOBHE), MO3BOJISIIOT
arpoHOMY TBOPUYECKH MOJIXOUThH K UCTIOIb30BAHUIO 3€METILHBIX PECYPCOB.

B nmanHOM ciiydae mOpHUXOAMTCS TakKKe IMOIh30BATHCA KOIPHUIIHMCHTAMH
pacnpeneneHus MATaTeIbHBIX BEIIECTB M0 rojiaM (00BIYHO OepeTcs He Ooliee Tpex
aetr). Ot kodhdummenTtsr (Tabm.  6.2) SABISIOTCS  MPOW3BOAHBIMH  OT
KO3 (UIIMEHTOB KCIOJIb30BAHUS MUTATENLHBIX BEHIECTB U3 yA0OpeHuil. B cymme
3a 3 roja BEIMYMHA KaXKI0r0 3JIEMEHTa NuTaHus BeipakaeTcs kak 100%.

Tabmnura 6.2

[TpumepHbIe KO OUIIMEHTHI pacpeesieHUs] TUTATEIbHBIX BEIIECTB
yI0OpEeH 1 a30Ta MOKHUBHO-KOPHEBBIX OCTATKOB OOOOBBIX KYJIbTYP (B %0)

T'on Opranndeckue MunepansHbIe A3OT MOXHUBHO-
NEHCTBUS | yoOOpeHHsI ynoopeHus KOPHEBBIX OCTaTKOB
ya00peHuit 0000BBIX KYJIBTYP

N P205 |K20 |N P205 | K20

1-i 40 65 80 100 |55 70 50
2-i 40 25 20 - 30 30 30
3-i 20 10 - - 15 - 20
Bcero 100 | 100 100 100 | 100 100 100

PaccmoTpum gaHHBIN METO ONpenesieHHus 103 MUHEPAJIbHBIX yJI00peHUN Ha
MJIaHupyeMbIil ypokaid kaptodens B 20 T ¢ 1 ra mpu TexX K€ YCIOBHSIX €ro
BBIpAIMBAHMS, KaK U B IPEJBIAYIINX METOAaX.

[Tokazarenu N P205 K20
BriHOC nUTaTENBHBIX BEMIECTB C MJIAHUPYE-

MBIM YPOIKAEM (B KT) +uvvvennieeenneeennneeannn 120 40 160
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banaHc muTaTenbHBIX BEIIECTB 32 CEBOOOOPOT
(B % OT BbIHOCA) 130 200 120
win ko3¢ dunmeHTs! BeiHOCA (B %) ........... 75 50 85
C ydeTroM momnpaBok Ha OajaHC Wi Ha KO3(-
(GUIMEHTHI BEIHOCA TPEOYETCS BCETO MUTATEIh-

HBIX BEILIECTB YA0OPEHUI Ha IJIAHUPYEMbIN

120=130

ypoxal (BKrHa lra) ......oo. oiiininnnn, o0 156 80 192
17001
2010160 80 188
75

(Ilpu obomx cmocobOax TMOMPAaBOK IMOJYYEHbl MPAKTUYSCKH OIMHAKOBBIC
pe3yJIbTaThl)

[TocnenelicTBre MOKHUBHO-KOPHEBBIX OCTATKOB
MHOTOJIETHUX TpaB (B HUX COAEPKUTCS Ha | ra
0KOJIO 120 KI a30Ta) (BKT) +vvveennnvneeannnnnn. 36 - -
[TocneneiicTBre MUHEPATBHBIX y100pEHHIA
(N50OP80OKS80) (cm. Tabim. 6.2) (BKI) ............ - 24 24
HetictBue 30 T OpraHMYecKUx ya00peHui
(N90P45K120) B 1-i1 rox (cm. Tabu. 6.2) (B Kr) 36 29 96
Tpebyercs muTaTeNbHBIX BEIIECTB 32 CUET MUHE-
pPaJIbHBIX YIOOPEHUH (B KT) ...o.evvvennenn... 156-72=84 80-53=27 192-120=72
Koaddunmentst pacnpenenenus B 1-it roa (8 %) 100 55 70
C ydyeTom K03 PHUITUEHTOB pacipeaesICHUS
cleyeT BHECTU C MUHEpaAIbHBIMU yA00pe-

84+100

HUSMUA (BKTHa 1ra) ........oooooiiinne.... =84 -

27100 72=100

50 = 103
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[lpy  HU3KON  00ECNEYEHHOCTH MHUHEpPaIbHBIMH W  OPTraHUYECKUMHU
yIOOpEeHUsIMH Ha TMOYBax, OOTaThIX T'yMYCOM, a TaK)XK€ B 3aCyNUIMBOM 30HE (T
3 PEeKTUBHOCTh MHUHEPAJBHBIX YIOOPEHHM OYeHb HHU3Kasg) OanaHChl a3oTa,
dbocdopa 1 Kams CKIIaIBIBAIOTCS HHAYE.

K kaxmoMy wMeTomy oOmnpeAeieHus 103 yAOOpeHW Haao TOIXOIUTH
TBOPYECKH, a MPABWIBHOCTh YCTAaHOBIICHUS JIO3 IIOJI OTIENIbHBIC KYJIbTYPHI B
ceBO0OOPOTE KOHTPOJIUPOBATH OalaHCOM TMHTATEIBHBIX BEIIECTB 3a POTAIHUIO,
KOTOPBI TIO3BOJISIET CYAUTh O BO3MOXKHOM YpOKae€ M TMEPCIEKTHBE W3MEHEHUS
MIOYBEHHOTO TIOIOPOIHSL.

3AJJAHUE 1. PaccumTtarh HaHHBIM METOJIOM BO3MOXKHBIC J03bl IMHUTATCIHLHBIX
BEIIECTB /1T BHECEHUS C MHUHEPATbHBIMHU YIOOpEHUSIMHU nipu HOPMHUPOBAHUU 28 T
¢ 1 ra ypoxaitHOoCTH KapTodemns Ha JEePHOBO-MOA30JIMCTON CPETHECYTIIMHUCTON
TTOYBE.

TEMA 7. Meroauka pacyera KO3(p(puIueHTOB UCI01b30BaHUA
AOCTYNHBIX MUTATEJbHBIX BEIIECTB U3 MOYBBI M YA100peHuii

MHOrourCICHHBIMU ~ TIOJIEBBIMU ~ HMCCJIEIOBAHUSIMU ~ YCTaHOBJIEHO, UYTO U3
JIOCTYITHOTO KOJIMYECTBA MHUTATENbHBIX BEIIECTB, COJEP)KAIIUXCA B TIOYBE,
3€pHOBBIE KYJbTYpPbl HCIONB3YIOT €KErogHo B cpenneM a0 5-10% - docdopa, no
9-20% - xamua u go 20-25% - JNErKOTMAPOIM3YEMOro a30Ta, MPHU XOPOLIEM
€CTECTBEHHOM YBIQXHEHMM U OpOIIEHUH KOIPPUIMEHTHl HUCIHOIb30BAHUSA
NUTATEJIbHBIX BELIECTB, KAK MOYBbI, TaK U yAOOpeHM moBbluaTcs (tadm. 4.1 -
4.3). bonee TouHBle KOA(PPHUIMEHTHI BBIHOCA MUTATEIBHBIX BEIIECTB MOXHO
NOJy4YUTh TPHU TPOBEACHUU TIOJEBBIX OMBITOB B KaXIO0M KOHKPETHOW 30HE,
XO3SIIICTBE, TOYBE, ISl OMPEEICHHON KyJIbTYphl, KOTOpbIE OyIyT 3aBHCETH OT
YCIIOBUH YBIQ)XXHEHUS U YPOBHSI arpOTEXHUKH. B MPOM3BOJACTBEHHBIX YCIOBUSAX U
HOJIEBBIX ONbITaX KO3(PUIMEHTHI Ucnoab30BaHus pacteHussMu NPK n3 noussl u
yIOOpEHUN MOXHO OIIPENEINTb, BBIUMCIMB BBIHOC IMTATEIbHBIX BEIIECTB C
ypO’KaeM Ha ydyacTKax TOW WM MHOH KyJbTypbl 0€3 BHECEHMs YAOOpPEHUH U IpH
BHeceHUH ynoOpenuii. Pacyer mpousBoautcs no ¢popmynaM, KOTOPbIE BBIBOAATCS
U3 MIPUBEICHHOTO paHee OanaHca:

Bl =¥ =100
Ko = ,
IT1 = Km
K B1 *¥ =100
y= ’
A

rae Ko — ko3 uiment ncnonp30Banus TUTATENBHOTO 3JIEMEHTA U3 MOYBHI, %0;
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B1*Y — BBIHOC NHTATENBHOTO BEIIECTBA C YpOXKaeM Ha ydacTke 0e3
yn00peHui, Kr/ra;

[11*Km - copepkaHue TUTATEIBLHOIO BEIIECTBA B IMOYBe (ITOKa3aTelb
KapTorpamMMbl, YMHOKeHHBIN Ha 30), Kr/ra;

Ky — ko3 dunmenT ucmonp3oBaHus MUTATEIIEHOTO BEIIECTBA U3 BHECEHHOTO
ynoopenus, %o;

B1*Y — BBIHOC NHTAaTEeNBHBIX BEMIECTB C NpHOAaBKON ypoxas, rae ¥ -
npuOaBKa yporkas OT BHECEHHBIX B OIbITe ya0OpeHuii (nmpu pacuere Ky);

JI — Jo3a [EUCTBYIOLIErO BEIIECTBA JJIEMEHTA NUTAaHWUS, BHECEHHOTO C
ya00peHUusiMU, Kr/ra.

Koadduruent BpiHOCA MuTaTeNbHBIX BemecTB U3 nouBbl (Ko mpencrasiser
13 ce0sl OTHOIIEHNE BEIHECEHHOTO C YPOXKaeM OJJHOTO U3 AJIIEMEHTOB MUTATEIbHBIX
BEIIeCTB (KI/Ta) K KOJMUYECTBY COAEPIKAIIMXCS AJOCTYIMHBIX MUTATENbHBIX BELIECTB
B IIaXOTHOM TFOPH30HTE MOYBHI (KI/Ta), BBIPA)KEHHOE B IMPOLIEHTAX.

Koaddunrent BeIHOCA mnHTaTeNbHBIX BemecTB u3 yaooOpenuit (Ky)
OpeICTaBIsieT U3 ce0s OTHOLIEHHWE KOJUYECTBA NUTATEIbHBIX BEIIECTB,
BBIHECEHHBIX C MOJYYEHHOW MPUOABKOM ypoxkasi OT BHECEHHOTO JIEHCTBYIOIIETO
BemiecTBa yaoOpeHus (Kr/ra) K KOJIWYECTBY BHECEHHOM J03bl yAOOpEHUU B Kr/ra
JEHCTBYIOIIETO BEIECTBA, BRIPAXEHHOE B MPOIeHTax. [I0CKOIbKY B CIIpaBOYHOM
JIUTEpaType PELenToB AJIs BCEX YACTHBIX CIy4aeB, OTAEIbHBIX XO3SHUCTB, OJIEH U
KyJbTYp TOJYYUTh HEBO3MOXXHO, MOAOOHBIE pacyeThl MO3BOJSIIOT YTOYHHUTH
BEJIMYMHBI KOA(P(HUIIMEHTOB BBIHOCA MUTATENILHBIX BEUIECTB M HA TOM OCHOBAaHHUU
nenath 60jee 000CHOBaHHBIE PACUETHI 103 YAOOPEHUH B YCIOBHIX X035ICTBA.

[Tonp3ysick NMpPUBEICHHBIMU BBIIIE MaTepUaIaMHU, MOXHO PACCUUTATH IIO
ypOBHIO 3()(PEKTUBHOTO TMIIOAOPOAMS TMOYBHI MOTEHIMAIbHBIE BO3MOXKHOCTH €€
JIBY ©0e3 BHeceHus ynoOpeHuil. PacueTsl MOXXHO MPOBOAUTH MO (Qopmyre,
BBIBEJICHHOM U3 OanlaHca, MPUBEJCHHOTO paHee, B YUCIUTENIE KOTOPO KOJMYECTBO
JOCTYITHBIX PACTEHUSM MHUTATEILHBIX BEIIECTB B TAXOTHOM T'OPU30HTE MOYBBI:

IT1*Km*Kn, kr/ra,

B 3HAMEHATeJl€ — BBIHOC IIUTATEIbHBIX BEIIECTB KAXKIOW €INHUIIEH
npoaykiuu, B1, xr/T.
I11 = KM * K1
B1 « 10

’
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rae Y (JABY) — ypoxkaltHOCTh OTEHIIMAIbHASI UM JICHCTBUTEIIBHO BO3MOXKHAS 110
COJIEPKAHUIO JOCTYIHBIX 3JEMEHTOB MHUHEPAIbHOrO mnuTaHus, T/ra. [lonb3yscek
TOM METOJUKON, MOKHO NMPOTHO3UPOBATH U OXKHUAAEMYIO MpHUOaBKY YpoKas OT
BHECCHHBIX B IIOYBY MHHEPAIBHBIX M OPTaHWYECKUX YIAOOpPEHUN C ydeToM
KO3 (PUITMEHTOB  WCIMONB30BAHUS TMHUTATENIBHBIX  BEIIECTB M3  BHECEHHBIX
yIOOpEeHMI 1 BRIHOCA TUTATEIBHBIX BEIIECTB HA | T MPOTYKIIHH.

IIpuMep pacyera ypoKaHHOCTH STYMEHS.

CornacHo MarepuangaM KapTOrpaMMbl COJEp)KaHHE JJIEMEHTOB MUTAHUS B
nouse (B Mr/1000 r mouBsr): azota - 70, dpocdopa - 120, kamus - 160. [lepecuntaem
9TH TIOKa3aTeJd B Kr Ha | TeKTap MaxOTHOTO CJIOS IyTEM YMHOXXCHHUS Ha
koddumment 3, momyunm: azora - 210, dbocdhopa - 360, xkams - 480 kr/ra, us
KOTOPBIX pacTeHUsIMU OyAET MCI0Ib30BaHO: a3oTa - 25%, dhocdopa - 7%, kamus -
13%, unu coorBeTcTBeHHO 52,5; 25,2 m 62,4 xr. ns ¢popmupoBanust 1 T 3epHa
SYMEHS M COOTBETCTBYIOIIETO KOJIMYECTBA IMOOOYHON MPOAYKIHMH TpeOyeTcs:
azora - 25 kr, ¢ocdopa - 11, xamusa - 22. [logenuB KOIMYECTBO MUTATEIHHBIX
BCII[ECTB, BBHIHOCUMBIX W3 TIOYBBI, HA OTH TIOKA3aTelid, MOJYYHMM YpPOBEHb
ypOXKaWHOCTH MO a3oTy - 52,5:25=2,1 1/ra; mo docdopy — 25,2:11=2,3 1/ra u no
Kamuio — 62,4:22=2.8 T1/ra. B COOTBETCTBMM C 3aKOHOM MHHHMYyMa YpPOBEHb
YPOXKAWHOCTH MOXKET OBITh B JaHHOM cirydae 2,1 1/ra.

3AJIAHHUE 1. Paccuurtats 1o ypoBHIO 3((HEKTHBHOTO IIOIOPOAMS TTOYBBI
JIBY samenst, npu conmep:kaHue 3J1eMeHTOB mutanus B ouse (B Mr/1000 T mo4BsI):
azora - 90, docdopa - 180, xanus - 210.

TEMA 8. IIpuembl onTUMHU3aLHMHU ITIOAOPOAMS I0YB

Ha OCHOBAaHUH AKCIIEPUMEHTAIIbHBIX MaTepHuaoB Hay4HO-
UCCIIEIOBATENIbCKUX YUPEXKJIECHUN B CTAllMOHAPHBIX OMNBITaX C yJOOpEHUSIMU B
['eorpaduyeckoii ceTw ObUTM JaHbl PEKOMEHJALUU MO MPUMEHEHUI0 METOIUKU
ONTUMHU3ALMU IUIONOPOAMSI TOYBBI MO arpOXMMHMYECKUM U arpo(pu3nUecKUM
[OKa3aTesiIM Ha IUJIAHUPYEMYIO BBICOKYIO €€ MpOIyKTUBHOCTh. llokazarenn
IUIOAOPOUSL TIOYBBI SBJIAIOTCS ONTHMAJIbHBIMU B TOM Cllydae, €CIM OHHU
oOecrieunBarOT (OPMUPOBAHHME BBICOKOTO TUIAHUPYEMOTO YypOKasg M KadecTBa
OPOAYKIIMM BCEX KYJIBTYp CE€BOOOOpPOTa, a ONTHUMAJbHBIE MapaMeTpbl TOJKHBI
COOTBETCTBOBATh OHMOJOTHYECKHUM TpeOOBaHUSIM BCEX KYyJIbTYp CEBOOOOpOTa U
CIOCOOCTBOBATH pealn3ali WX MOTeHUUaIbHOU npoaykTuBHOCTH (B.I'. Munees,
1990). Ontumuzamnus TUIOAOPOAUS TMpeaycMaTpUBaeT y4eT arpodu3u4ecKux,
arpOXUMHUYECKUX U PU3NKO-XUMHUUYECKUX CBOWCTB MOUBBI:
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Arpodusnyeckne CBOWCTBA: YYHWTHIBACTCS MMAXOTHBIM CJIOM, CM; IUIOTHOCTh
MOYBBI, T/cM3; MOPUCTOCTh 001Ias, %; BIAXKHOCTb, % OT MacChl; BOJIOIIPOYHBIC
arperatsl 0,25 MM, %.

ArpoxumMuyeckue M _(hu3NKo-xuMuveckne — rymyc, % u 1/ra; azot, % u 1/14;
dbochop MOABUKHBIN, MI/KT TIOUBBI; KaJuii 0OMEHHBIN, MI/KT TT04BbI. [10 1aHHBIM

B.I'. Muneesa (1990), nis 4epHO3eMOB OOBIKHOBEHHBIX TH MOKA3aTENN JOJKHBI
COOTBETCTBOBATH CJEAYIOUIUM MMapaMeTpaMm:

1. Arpodu3nyecKkue CBOMCTBA MOYBbI:

a) MaXOTHBIN CIIOH, cM — 35;

0) MIOTHOCTH, T/cMm® — 1,10;

B) IOPUCTOCTH obmas, % - 59;

I') BJIarOEMKOCTh, % OT Macchl — 30;

1) BoonpouHsie arperatsl 0,25 MM, % - 60.

2. Arpoxumuyeckue u GU3MKO-XMMHYECKHE CBOMCTBA MOYBbI:
a) rymyce, % - 7,0, t/ra — 270;

0) azot, % - 0,30, T/ra — 12,0;

B) hocdop nmoaBuKHBIN, MI/KT 1Oo4YBHI — 200;

I') KaJaui 0OMeHHBIN, MT/KT 1To4YBbI — 350.

B Pecniy6oimuke Tatapctan HanOouibiiiee pacripocTpaHeHHe B OO0IIeH TUTOITaan
CEJIbCKOXO3SIUCTBEHHBIX YTOJMNA TMOJYyYUSIA YEPHO3EMbI, 3aHUMAIOIIUE IUIOIIA b
1739,1 TeIc. Ta Unu 39,8%. OCHOBHOE KOJWYECTBO 4YepHO3eMOB 1472,5 ThIC. Ta
pacrpocTpaHeHbl B palioHax 3akambs. B 3amamHoii  yactm  3akambs
pacrnpocTpaHeHbl B OCHOBHOM BBINIEJIOYEHHBIE YEPHO3EMbI, a IOr0-BOCTOYHAS
4acTh 3aKaMmbs, pacCMoJIOKEHHass Ha  bByryinbMHUHCKON  BO3BBIIICHHOCTH,
MIPEICTABIICHA IPEUMYIIIECTBEHHO TUITMYHBIMU U KapOOHATHBIMU YepHO3eMaMu. B
[IpenBomkbe yepHO3eMBbl 3aHUMarOT 254,4 ThIC. Ta, 3HAYUTENIbHBIE IUIOIIAIN
3aHUMAIOT OMNOJ30JICHHBIE U  BBIIIEIOYCHHBIE YEPHO3EMBI, B HEOOIBIIIOM
KOJIMYeCcTBe TUNH4YHBbIE U KapOoHaTHble. B Ilpenkambe TarapcraHa uepHO3EMbI
3aHUMAIOT JIMIb 12,2 THIC. Ta.

BTopoe Mectro 1mo  pacmpocTpaHEHHIO B TIOYBEHHOM  ITOKpPOBE
CEJIbCKOXO3SIMCTBEHHBIX YTOJIUM pecyOJMKN 3aHUMAIOT Cephle JIECHbIE MOUBbI. X
wiowanae cocrapisier 1616,7 toic. ra wnu 37%. B Ilpenkambe OHHM 3aHMMArOT
oko0110 58,2% (818,2 ThIC. ra) mIomaau ceabCKOX03SIMCTBEHHBIX yroauil. CBeTo —
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CepbIM JIECHBIM TOYBAM MPUHAMJICKUT MEPBOE MECTO MO PACIPOCTPAHEHHOCTH.
TemHo — cepble mouBbl B lIpenkambe COCTABISIIOT HE3HAUYUTENbHBINA MPOLEHT U
BCTpEYAIOTCS MO MuieidaM CKIOHOB WM HaJa JYyrOBBIMU TeppacaMu pedek. B
[IpenBomkbe cepble JecHbIE TOYBbI 3aHUMAIOT 262,4 Thic. ra win 41,2% ot ob1uei
TJIOMIAN CEThCKOXO3SMCTBEHHBIX yroauil. B ceBepHoOil ee ywacTu mpeobiamaror
MPEUMYIIECTBEHHO CEpPhle U TEMHO — Cepble JieCHble MouBbl. B 3akambe cepblie
JIECHbIE TIOYBBI 3aHUMAarOT 536,1 Thic. Ta WK 23% U NpeAcTaBIeHbl B OCHOBHOM
TEMHO — CEPhIMH TOYBAMHU.

JIepHOBO-TIOI30JIMCThIE MOYBHLI 3aHUMAIOT 60,6% (292,1 ThIC. Ta) OT 00IIETO
COCTaBa IOYBEHHOIO IOKPOBA CEIbCKOXO3SMCTBEHHBIX YTOJIUWA pecnyOIuKku U
OCHOBHasl Macca, a UMeHHO 258,6 Tric. ra, HaxoauTtcs B [Ipenkamsbe.

OreHka MOYBEHHOTO MOKPOBA HEBO3MOKHA 0€3 HaOJ0IeHN 3a THHAMUKON
comepxkaHuss Tymyca. B coctaBe rTymyca KoHIEHTpupyioTcs Oomee 90%
MOYBEHHOTO a30Ta, 3HAYUTEIHLHOE KOJIWYeCTBO ¢ocdopa, Kambliusd, Kalus,
MUKpPOAJIEMEHTOB U TMO3TOMY C T[OBBIIIEHUEM T'YMYCHPOBAHHOCTH IOYBBI
CIIOCOOHOCTh €€ O0ecrneynBaTh PAacCTeHUN 3JIEMEHTAMH MHUHEPAJIbHOTO MUTAHUA,
KaK TpaBWio, Bo3pacTaeT. briarogaps Haluyuioo (QYHKIMOHAIBHBIX TPYIIIL,
TYMHHOBBIC KHCIIOTHI OOJIQAalOT BBICOKOW MOTJIOTHTEIIBHOW CHOCOOHOCTBIO TIO
OTHOIIIEHUI0O K KatuoHaM. OOpa3ysi C HUMH YyCTOWYWBBIE COCIWHCHHsS, OHU
MPEIOXPAHAIOT OT BbIMBIBAHUSI TAKHUE JJIEMEHTBI, KaK Kb, MATHUW, KallAi, a
TaKk)ke O00eCMEeYMBAIOT TPOSBIICHHE Ba)XHOTO CBOWCTBA TOYBBI — €€ OydepHoit
criocooHocty (ABnmonuH, 1965; Munee, 1990). VYuuThiBas MHOTOILIAHOBBIC
byHKIMU Tymyca, HEOOXOJMMO pEIIeHHE BOIMPOCa €ro ONTUMHU3AIMHU B IOYBE.
['yMycHOEe cOCTOsSIHME T[0YB HAxXOJUTCSd B PABHOBECUU C HKOHOMUYECKHMU
yCIIOBUSIMH, HO TIpU pacHaiike IOYB M UCIHOJIb30BAaHUU UX TOJI IOCEBaMHU
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP 3TH YCIOBUS B 3HAUUTEIHHON MEpEe U3MEHSIOTCS.
[TouBa yTpaumBaeT OCHOBHBIE UYEPThI TyMYCOOOpA30BaHUS IIEIMHHBIX 3E€MEIIb,
MUHEpaIu3alds TyMyca HauWHaeT TNpeodiamath HaA WX 00pa3oBaHUEM.
OtmeyaeTcsi yCTOWYMBOE HapacTaHUE OTpHUIIATENbHOTO OanaHca Tymyca Ha
MaxOTHBIX 3eMJIsSIX (Ha CKJIOHAX OT 2 J10 5° moTeps mIoAOpOAHOM MouBkI ¢ 1 ra, B
cpeaneM, cocrarisier 8 — 10 1, B 30He [Ipenkambs u Ilpenomxbs 20 — 22 T1/ra,
BMECTE C Hel moTeps rymyca B maxoTHoMm cioe cocrtasisier 300 — 400 kr). B
nenom no PT, 3a mocnennue 40 ner coaep:KaHWe rymyca B IMAaXOTHOM CJIO€
camzmioch Ha 0,8% (¢ 5,7% B 1970 . 1o 4,9% B 2010 1.). Ilo maHHBIM
arpoxumuueckoro oocnegoanus mouB OPI'Y «IAC «Tarapckuit» u OI'Y «CAC
«AnbMeTbeBcKas», 567,5 Toic. ra namHu (13%) UMeroT oueHb HU3KOE CO/IepKAHUE
rymyca, 1039,5 thic. ra (23,8%) — Huzkoe, 791,5 Teic. ra (18,1%) — cpennee, 645,7
Teic. Ta (14,8%) — noBbimenHoe, u Bcero 402,8 Teic. ra (9,2%) — Bbicokoe. B
cpenHeM 3a rnepBoe aecsatuiietue XXI Beka creneHb BocnojiHeHus BbiHOCa NPK ¢
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ypoxaeM coctaBuia juib 80-88%, B ToM uucie mo azoty — 65-70%, no dochopy
— 60-63% u no xamuto gumb 40-43%. 3HauuTeNnbHOW MPOOJIEMON OCTaeTcs
HecOaaHCUPOBAHHOCTh MUHEPAIBHOTO MMUTAHMUS.

KonTpoabHBIe BONIPOCHI

1. KakoBbl OCHOBHBIE METO/IbI 1 METOJAMKH pacuera 103 yA00peHuin?

2. OCHOBHbIE 3aKOHBI 3eMJIeJIeNIUsl M PACTEHUEBOJACTBA, KOTOPHIE CIEIYET
YUUTHIBATh MPU MPOrPaMMHPOBAHUU YPO’KA€B U OIIEHKE O00eCreYyeHHOCTU
OCEeBOB (DAKTOpaMU BHEIIHEH CPe/bl M peaju3alius X Ha MPAKTHKE 3a CUET
NPUMEHEHUSI COOTBETCTBYIOUIUX AJIEMEHTOB TEXHOJOTHM BO3JIEJIbIBAHUS
MOJIEBBIX KYJIBTYP.

3. KakoBbl TPUHIUIIEI TOCTPOCHHs OamaHCOBOW QopMynbl (TPUXOJHAS H
pacxo/iHasi 4acTh) MO JIEMEHTaM MUTAHUS?

4. CyuecTByloliu€ METOAMKM pacuera 103 MHUHEPAIbHbIX YI0OpeHuil ¢
Y4€TOM YpPOBHS YPOKaHHOCTH U IIOAOPOIUS IOYBBI.

5. B yemM 0coOeHHOCTH METOAMKHU pacuera 03 MUHEPAIbHBIX YAOOpEeHUN npu
BHECCHUH OPTaHUYECKHUX yIO0O0pECHMIA?

6. B yeM CymHOCTh METOAMKHM pacuera 03 MHUHEpaIbHBIX yH00peHui 0Oe3
MIPUMEHEHUS PacudeTHBIX Gpopmy?

7. BeiBegute dopMynbl s pacyeTta: a) 703 yaoOpeHuid; 0) ypoBHs
ypOKalHOCTH 110 ()PEKTUBHOMY ILIOAOPOIHUI0; B) KOA(D(PUIIMEHTOB BBIHOCA
MUTATETHHBIX BEIIECTB U3 MTOYBBI U YAOOPECHHIA.

8. KakoBa Merommka pacueTa ypOBHS YPOXXAaHHOCTH B 3aBHUCHMOCTH OT
3¢ (HEKTUBHOTO TII0IOPOIHS TIOUBBI?

9. KakoBa metoauka pacuera Kod(d@uieHTa BbIHOCA MUTATENbHBIX BEIECTB
U3 MOYBBI U YAOOpEHUt?

10.KakoBbl OCOOEHHOCTH METOJIMKM pacueTa W BHECEHHS MUHEPAJIbHbIX
yI0OpEeHH 0] MHOTOJIETHUE TPABbI?

11.ITo xakum arpopu3nuecKuM, arpoOXMMHYECKUM CBOWCTBAM  IIOYB
OCYULIECTBIISIETCS ONTUMU3ALIMS TI0A0poaus nouBkl (1o B.I'. Muneey)?

12.B yeM CyIHOCTh ONTUMHU3AIMH [IOJAOPOIMs OUBBI IO COJEPKAHUIO B HEM
rymyca?
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13.dakTHYeCKOE COCTOSHHUE C BHECEHHEM OpraHM4Y€CKMX W MHUHCPAJIbHBIX

ynoOpenuii 3a nocieanue 40 net B Pecnybnuke TaTapcraH.

14.I[8,TB aHaiM3 OajlaHca I10 BBIHOCY ITMTATCJIBbHBIX BCIICCTB M UX BO3BPATY B

IIOYBY B HACTOAIIICC BPEMHI.
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