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BBE/JIEHHUE

HayuHnble nccnenoBanus B arpOXUMHUU XapaKTEPU3YIOTCA €IMHON KOHEYHOM Lie-
JbI0 — MOBBIIIEHUE 3((HEKTUBHOCTH MCIOIB30BAaHMUS 3€MEIb, IPOU3BOICTBA pACTEHHE-
BOJYECKON MPOAYKIMH. BaxkHON XapaKTEPUCTUKON COBPEMEHHBIX TEXHOJIOTUM IPOU3-
BOJICTBA PACTEHUEBOIUECKON MPOIYKIUU SBIISIETCS. BHEAPEHHE BHICOKOA(()EKTUBHBIX
TEXHOJOTHUECKHUX OMNepalni, yueT OMOTHYECKUX U aOMOTHYECKUX (PaKTOPOB MpH IJia-
HUPOBAHUU arpOTEXHOJIOTMH, MIMPOKOE HCIOJIb30BAHUE BBICOKOIPOU3BOAUTEIBHOU
TEXHUKHA B CUCTEME «TOYHOTO 3eMJIeAenus». TOIBKO B 3TOM Cily4ae MOXHO JOOUTHCS
MOJIyYeHHS TIPOIYKIIMU C 3aITAaHUPOBAaHHBIMU XapakTepucTukamu. Bce MHOTOOOpasue
CUCTEM 3eMJIe/IeJIMsl MOKHO pa3feluTh Ha JBa OOJbIIMX Kjacca: XHMHKO-
TEXHOTCHHBIN U JaHAmAaPTHO-aAaNTUBHBIA. B mepBoM Kitacce BEIyIIYIO pOJib UTPaEeT
HPHEPrOEMKOCTh M MaTEpUaJIOEMKOCTh IPOU3BOACTBA, XHUMHU3aLMs (MUHEpaIbHbIE
yno0peHusi, necTUIabl). Bo BropoM Beayiast poJib MPUHAJIEKUT THOKOMY TJIAHUPO-
BAHUIO B INPOCTPAHCTBE U BO BPEMEHH B COOTBETCTBUU C HEOJAHOPOIAHOCTBHIO IOYB,
penbeda, naHamapTHRIX yclIoBUd. [IpruopuTeTHRIM SBIsSETCS MpUMEHEHHE OUOJIOTH-
YECKUX M OMOIIEHOTUYECKHX MPUEMOB MHTEHCU(PUKALUN, MAaKCUMAJIbHOE MCIOJIb30Ba-
HUE OPraHMYECKHX OTXOO0B, NOYBOYJIYYIIAIOIIUX KOMIIOHEHTOB CEBOOOOPOTOB, pa3-
paboTKa CHCTEM MAIllMH U MEXaHHU3MOB C MUHUMAJIbHBIM TPAaBMAaTHUYECKUM BO3JEHCT-
BHEM Ha MOYBY; CBEJCHHE K MUHHUMYMY XMMHWYECKUX BIIUSIHUWA HA MOYBBI, IOBEPXHO-
CTHBIEC U TPYHTOBBIE BOJBI.

O0s3arenbHbIM TPEOOBAaHUEM MPHU pa3padOTKE U COBEPIICHCTBOBAHUIO arpoTeX-
HOJIOTUH siBisieTca pacueT 3(h(HEeKTUBHOCTH NMpou3BoJCTBA. Eciau paHee orpaHuymBa-
JUCHh pacueTaMHu arpOHOMUYECKON M 3KOHOMHUYECKON 3()h()EeKTUBHOCTH MPOU3BOACTBA
MPOAYKI[MU PAaCTEHUEBOACTBA, TO B HACTOSIIEE BPEMS PACIIMPEH CIEKTP OINpeaessie-
MBIX MOKa3areneil. PacTteHus B mpoiecce QOTOCHHTE3a aKKyMYJHPYIOT COJHEUHYIO
HHEPTHUI0 B CBOMX TKaHSIX, OCHOBHOM M MOOOYHOM NpoayKuu. B cBOO ouepenb u camMu
arpOTEXHOJIOTUU MPEIyCMATPUBAIOT UCIIOIb30BAHUE 3HAYUTEIBHOW SHEPTUU JJIS BbI-
MOJIHEHUSI arpoTeXHUYECKUX Mmeporpusituid. [loatoMy BHOBB pa3pabaTbiBaeMble TEX-

HOJIOTUH OOJIKHBI XaPAKTCPH30BATHCA BBICOKOM BHGPFGTHHCCKOﬁ Bq)(i)eKTI/IBHOCTBIO.



[Tpu ncmob30BaHUN COBPEMEHHBIX arpOTEXHOJIOTHI HAOIIOAAETCs CYIIEeCTBEHHOE He-
TaTUBHOE BO3JICHCTBHE HA OKPYXAIOIIYI0 MPUPOAHYIO cpeny. HepalmoHanbHbie cuc-
TEMBI 3eMJIEJICINS MOTYT IPUBECTH K JIETPaJallK 3eMellb: 3PO3UU MOUB, IeTyMUpUKa-
MU, arpoucToIleHuto u aAp. Kpome TOro, npu BBHINOJHEHUH arpOTEXHUYECKUX MEPO-
NPUSATUI arperaTaMu MPOUCXOAUT BBIOPOCHI B aTMOChEpy 3arpsA3HSIONIUX BEIIECTB C
BBIXJIOIIHBIMHM Ta3aMH, MPOUCXOAUT MEpPEyIUIOTHEHWE MOouBbl. [Ipu HEpanmoHaIbHOM
MPUMEHEHUH, MECTUIIMAOB, arPOXUMUKATOB M OPraHUYECKUX YAOOpEHHI BO3MOXKHO
3arpsi3HEHNE OOBEKTOB OKPY’KAIOWIEH cpejpl, pacTeHueBoAUecKoi npoaykiuu. Cie-
JIOBaTENIbHO, TPEOYETCsl UCCIEAOBAHUE U IKOJOTUYECKON A(DPEKTUBHOCTU arpOTEXHO-
JIOTHM.

BaxxapiM (pakTOpoM TOBBIIICHUS YPOKAWHOCTH CEIbCKOXO3SIMUCTBEHHBIX KYJIb-
TYp, PEryJUPOBAHUS KauyeCTBa MPOU3BEAECHHON MPOAYKIIUU SBISIOTCA arpOXUMUKATHI.
M3BeCcTHO, YTO UMEHHO C MOMOIIBI0 OPTAHUYECKUX U MUHEPAIBHBIX YI00pEeHUM BO3-
MOXHO PETYJIUPOBAHUE MUTAHUS CEIBCKOXO3IMCTBEHHBIX KYJIbTYP C YYETOM CBOMCTB
MOYB M BUJOBBIX OCOOCHHOCTEH pacTeHuil. B TO ke BpeMsi, BapbUPOBaHNUE CTOMMOCTH
arpOXMMHUKATOB U PACTEHUEBOYECKON MPOTYKIIMU HA PhIHKE, HEJTMHEWHbBIE 3aBUCUMO-
CTU MPUOABOK YPOKAMHOCTH CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP OT yAOOpeHui, 00s13a-
TEJIBHO MPEyCMATPUBAIOT IPOTHO3HBIN pacyeT IKOHOMUYECKON A (PEKTUBHOCTH.

B cootBerctBue ¢ ®I'OC BO nanpanenus 6akanaBpuata « ATpoOXUMHUS U arpo-
MOYBOBEJICHUS» M BY30BCKOI'O Y4EOHOTO IJIaHA CTYACHTHI JIOJDKHBI OCBOUTH CIIEIYIO-
1€ KOMIETEHIIMU: CIOCOOHOCTHIO PellaTh CTaHIAAPTHHIE 3a7a4u MpodecCuOHATbHON
NEeATEIbHOCTH HAa OCHOBE MH(MOPMAIIMOHHON U OuOnnorpaduueckoil KyabTyphl ¢ IpU-
MEHEHUEM HMH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM U C yUETOM OCHOBHBIX
TpedoBanuii mHGopMmanmonHon 6e3omacHocTH (OKII-1); cmocoOHOCThIO UCITOIB30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCHIUIUIMH B TPOQPECCUOHATILHON JESITEb-
HOCTH, NPUMEHATh MeToabpl Marematumdeckoro anammsa (OKII-2); crmocoOHOCTBIO
000CHOBAThH paIMOHAIIBHOE MPUMEHEHHE, TEXHOJIOTHUYECKUX MTPUEMOB BOCIIPOU3BOICT-
Ba tuiogopoaus nouB (I1K-5); roTOBHOCTBIO COCTaBUTH CXEMBI CEBOOOOPOTOB, CUCTE-

MBI 00paOOTKHM MOYBBI M 3aIUTHl PACTEHHI, 00OCHOBATH 3KOJOTHYECKH Oe30macHbIe



TexHOoJoruu Bo3naenbiBanua KyibTyp (IIK-6); cmocoOHOCThIO TpoBecTH aHalu3 U
OIICHKY KayecTBa celnbcKkoxo3siiicTBeHHOM npoaykuuu (I1K-7); cnocoOHOCThIO K Mpo-
BEJICHUIO IKOJIOTMYECKON IKCMEPTU3bI CENbCKOX035HCTBeHHBIX 00hekTOB (IIK-9); ro-
TOBHOCTBIO H3y4aTh COBPEMEHHYIO HH(POpPMAIUIO, OTEUECTBEHHBIM M 3apyOexHBIN

OIIBIT 1O TeMaTuke uccienoBanuii (I1K-14).



1 TIOKA3ATEJIM D3OOEKTUBHOCTH [TPOU3BOJCTBA
PACTEHUEBO/TUECKOI MTPOJIYKIU

JItob6ast HOBasi HayyHasi pa3paboTka B 00JACTH arpOHOMHUU MOXKET OBITh PEKO-

MCHJOBaHa JJIA arpapHoro rnmpou3BoACTBa JIMIIb ITPH BBIITOJIHCHUHU IICCTU KPUTCPHUCB.

1.

[To cpaBHeHHiO ¢ 06a30BOM TEXHOJOTHEH MPH MCHOJIB30BAHUU MHHOBAIMOHHOMN
arpoTEXHOJIOTUH TOJy4aeTcsl CTaduibHAsl CYIIECTBEHHAs NMPUOaBKa ypokaiHo-
CTH CEJIbCKOXO35IMCTBEHHOU KYJIBTYPHI.

VY coBepIlIeHCTBOBaHHAs! TEXHOJIOTHMS I103BOJIIET IPOU3BOJUTH PACTECHUEBOIUE-
CKYI0 MPOAYKLHIO, COOTBETCTBYIOILYIO 110 Ka4YECTBY HOPMATUBHBIM TpeOOBaHU-
M IpHU 00Jiee BBICOKOW TOBAPHOCTH.

Pa3paboranHas TEXHOJIOTUSA HE JOJDKHA MPHUBOJIUTH K arpOMCTOIICHUIO, JEry-
MU(DHUKAIMU U APYTHUM HETaTUBHBIM MOCIEICTBHUIM IS IJIOJOPOIUS TIOUB.
PekoMeHayeMasi arpoTexXHOJIOTUSI AOJDKHA XapaKTepU30BaThCsl 0osiee BBHICOKOM
HKOHOMUYECKOH 3(h(PEKTUBHOCTHIO 110 CPAaBHEHUIO ¢ 0a30BOM.

B HOBOI arpoTeXHOJIOTMH JOJKHBI ObITh CHHMKEHBI DHEpPro3aTpaTbl Ha MPOU3-
BOJICTBO MPOAYKIIMH PaCTEHUEBOCTBA.

[Ipon3BOACTBO PACTEHHEBOAUECKON MPOAYKINHN MO YCOBEPIIEHCTBOBAHHOM TEX-
HOJIOTMHM COINPOBOXKIAETCS CHM)KEHHUEM HETaTUBHOTO BO3JCUCTBUS Ha OKpY-

YKAIONIYI0 IPUPOIHYIO CPENy.

1.1 ArporexHosiorndeckas 3pPeKTUHBHOCTH

ArportexHosiornueckasi 3pPpexkTuBHOCTh (ATI) — XapakTepusyer HUCIOJIb30-

BAHUE PECYPCOB WJIM CPEICTB MTPOU3BOACTBA U U3MEPSIETCS HATypaJIbHBIMU NOKA3aTe-

JISIMHU. DTH MOKa3aTelIu IIUPOKO UCIIOJB3YIOTCA AJIS OLICHKH 3(1)(1)CKTI/IBHOCTI/I TCXHOJIO-

TMA TPOU3BOJCTBA NMPOAYKLHH PACTEHHEBOJCTBA B cHcTeMax 3emueaenus. [lo aton

OPUYUHE ITOT BUJ d()PEKTUBHOCTH TPOU3BOJICTBA WHOTJA HA3BIBAIOT arpOHOMHYE-

CKMM. MO>XHO BBIJICTIUTH JIBa BUJA arpOTEXHOJIOTHYECKO d(PPEeKTUBHOCTU — 00I1IIe-

TexHoJaornvyeckas (OTD) u yactHoTexHosoruueckas (UTDI).



OTD ucnonw3yetcs Ans cpaBHEeHUS 3(Q(HEKTUBHOCTH HECKOJIBKUX TEXHOJIOTHI, B
KOTOPBIX MEPEYEHb TEXHOJOTUYECKHX ONEPALIMIA, BUIOB arperaroB OTIUYAOTCS O He-
CKOJIBKMM To3unusiM. Hanpumep, npous3BoaUTCS CpaBHEHHE TEXHOJIOTUN BO3JEIIbIBA-
HUS SUMEHS 1Mo TpeM cucteMaM oOpabotku mousel: NO-Till, Mini-Till, Max-Till. B
cucteme NO-Till He mpemycMOTpeHO OCHOBHOW M TPENNOCeBHOW 0OpabOTKU MOYBHI.
Jlig moceBa 1Mo 3TOW cHCTEME HEOOXOIMMO HMCIOJIb30BaTh CIELUAIBHBIN MOCEBHON
KOMILJIEKC, OTINYAIOUIMICS MEHBIIEH MTPOU3BOAUTEIBHOCTHIO U OONBIIUMHU 3aTpaTaMu
SHEPTHUH 0 CPABHEHUIO C CesUIKaMu, pekoMeHoBanHbMu 11t Max-Till.

UTO npenycmaTpuBaeT CPaBHUTEIBHYIO OLICHKY 3()PEKTUBHOCTU TOJBKO OJIHO-
ro TEXHOJOTHUYECKOIro MpUeMa B MpejiesaX MHHOBAIMOHHON TEXHOJIOTMH MPOU3BOICT-
Ba NPOAYKIIMHU pacTeHHEBOACTBA. Hanpumep, Mpon3BOAUTCS TEXHOJOTUYECKAS OLICHKA
OCHOBHOI 00pa0OTKM MOYBBI — BCHAIIKA C MPEIBAPUTEIIHLHBIM JIYIIIEHUEM CTEPHU U 0€3
nymenud. [Ipumepom UTO sBuserca n ucciaenoBaHus XapaKTEPUCTUK CaMOr0 TEXHO-
jgorudeckoro npuema. Hanpumep, onieHuBaercs 3pQeKTUBHOCTD pPa3InYHbIX NECTHUIIH-
JIOB B CHUCTEME 3allMThl PACTEHH, 103 MHUHEPAJIbHBIX U OPraHUYECKHX YAOOpEHHI,
COPTOMUCIBITAHHUS.

[IpoOGnema npoBeAeHUsI HAyYHBIX PabOT B 3TOW 00JACTH 3aKJIIOYAETCs B BEIOOpE
Buna ATO — OTD unm UTD. Hanpumep, npu NpoBEAEHUH COPTOUCIBITAHUSI COPTOB U
ruOpHUI0B, IPETYCMOTPEHHBIX JIJIsl BHIPALIMBAHUS [0 UJICHTUYHBIM TEXHOJIOTHSIM, Clie-
JyeT UCroJib3oBaTh npuHuun YTI. B ciyvyae Hanuuusi B BHIOOPKE COPTOB CEIIbCKOXO-
3SIICTBEHHBIX KYJIBTYD, IPEyCMAaTPUBAIOLIUE Pa3HbIE TEXHOJIOTUN BO3/EIIbIBAHUS, HE-
o0xonumMo ucnoibs3zoBate OTI. B kauecTBe nmprMepa MOKHO MPUBECTU SIYMEHb, COPTa
KOTOPOTr0 MMEIT KOPMOBOE, MPOJAOBOJLCTBEHHOE U MMBOBAPEHHOE HAa3HA4YEHUE, Clie-
ZyeT BBIPAIIMBATh B Pa3HBIX TEXHOJIOTHSIX.

Ocobennocteio UTD siBnsieTcs TO, YTO PACCUUTHIBAIOTCS BCE IMOKAa3aTeNH, UC-
noss3yemble B OTO. Ho Hapsimy ¢ 3TH BBINOJTHSAIOTCS pacdeThl 3()(PEeKTUBHOCTH BHYT-
pH TEXHOJOTMYECKOH omnepauuu. B 4acTHOCTHM BO3MOXHO HaXOKJIEHUE MPUOABKU
YPOXKAUHOCTH CENbCKOXO3UCTBEHHBIX KYJIBTYD, MOBBIIICHUS] KaYECTBEHHBIX MOKa3a-

Teneil pacrenneBomueckor mpomykinun. OcobeHHocThio UTD sBnsiercs Hammuue y



3TOro BUJa 3PPEKTUBHOCTH CBOMX MHAMBHAYAIbHBIX MOKa3zaTenei. Tak mpu UCHOb-
30BaHUU CPEJICTB 3aAIIUTHI PACTEHUN B arpOTEXHOJIOTUSIX OLIEHUBAETCS OMOJIOTHYECKast
3¢ (HEeKTUBHOCTh TIECTHUIIN/IA, HAIPUMED, CHUKEHHUE PACIPOCTPAHEHHOCTH BpEIUTENCH
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP B IIOCEBAX.

OO6merexHonornyeckass 1 4aCTHOTEXHOJIOrHueckasi 3QGeKTUBHOCTh MPUMEHE-
aus muHepanbHbIX (NPK) u opranndeckux ynoopenuit (OY), XUMHUUECKUX METHOPAH-
ToB (XM), MOXHO Ha3BaTh arpoxumMu4eckoii 3¢pdexTuBHOCTHIO (AXD). OcobeHHO-
CTBIO TOKa3areneil AXD sBIseTCS TO, YTO OHM XapaKTEpU3YIOT 00BEMBI MPOU3BEICH-

HOM MMPOAYKIIMHU PACTCHUCBOACTBA, UCIIOJIb30BAHHA 3JICMCHTOB ITMTAHUA U3 arpOXHUMHU-

KaTOB U IIOYB.

OcHoBHbIE TOKa3zaTenu AxD HpH MPOU3BOJCTBE PACTEHHEBOIYECKON MPOIYK-

MU NPUBEACHBI B Tabuiie 1.

Tabnuua 1 — Iloka3aTeau arpoTexHOJOrH4ecKOd M arpoXuMu4eckoil 3(pPpeKTHBHOCTH
NPH NPMMEHEHNH y100peHni H XUMHYECKHX MeJTHOPAHTOB

IHokazaTenu 3¢ peKTUBHOCTH

Exunuubl u3mepeHuii

O01mme arpoTexXHoOJIOrn4ecKre U arpoOXuMmuyecKue

[TpubaBka yporkallHOCTH OCHOBHOM 1 TOOOYHOI NMPOAYKIIUN
- Ha IJIOIIA/Ib y4eTa
- Ha enHuny BHeceHHoro NPK, OV, XM

1/ra, T/ra, KF/MZ, 1T/ M2
kr npoaykuuu/kr NPK (T OY, T XM)

JloneBoe ydactue ynoOpeHuil B QOpMUPOBAHUH YpOxKast

%

[TpubaBka ypoxailHOCTH OCHOBHOM M OOOYHOI NPOAYKIIUN
B [IEpECYETE HA 3HAYEHHE NPOAYKTUBHOCTH

- Ha IJIOIIA/b y4eTa

- Ha equHuily BHecenHoro NPK, OY, XM

3epH.en./ra
3epH.ea./Kr NPK (T OY, 1 XM)

W3meHenue conepkaHusi OCHOBHBIX KOMIIOHEHTOB, OIpeie-
JSFOIINUX Ka4eCTBO PACTCHUEBOUECKON MTPOTYKITHHI

- Ha €IMHUILY MacChl MPOAYKIIMHI

- Ha equHuIly BHecenHoro NPK, OV, XM

maccoBas 1oyt (%), Kr/T
% /xr NPK (T OV, T XM)

N3menenne cOopa OCHOBHBIX KOMIIOHEHTOB, OMPEAEISIO-
IIMX Ka4€CTBO PACTEHUEBOIYECKON MPOTYKITUH

- Ha IJIOIA/Ib yueTa

- Ha equHuily BHeceHHoro NPK, OV, XM

Kr/ra
kr komnoHeHTa/kr NPK (Tt OY, T XM)

N3meHeHne TOBapHOCTU MPOAYKIIMHU MO KJlaccaM WM COp-
TaM

- Ha IJIOILA/Ib yueTa

- Ha equHuIly BHecenHoro NPK, OV, XM

o %
% /xr NPK (T OY, T XM)

W3meHeHne COOTHOIEHUS «OCHOBHAS MPOAYKITUS : T000Y-
Hasl NPOJIYKLIHS»

ko3 dunreHT




OxoHyanue Tadauus! 1

IlokazaTenu 3¢ peKTUBHOCTH

Exunuubl u3mepeHuii

V3MeHeHne 3aCOpEeHHOCTH MTOCEBOB . /M
M3MeHeHne YuCcTOThl OYHKEPHOTO 3€pHa %
V3MeHeHne BIaKHOCTH OYHKEPHOTrO 3epHa %
M3MeHeHne NpooKUTEIbHOCTH BEr€TallOHHOIO NepUoa | JH.

M3MeHeHne NpoU3BOAUTENBHOCTH CEIbCKOXO03HCTBEHHBIX
MalIuH:

- TOYBOOOPAOATHIBAIOLINX arperaToB

- IOCEBHBIX arperaToB

- yOOpOUYHBIX MalIMH U KOMOAifHOB

ra/4dac., T/ra

H3meHeHue 3aTpat Ha IPOU3BOICTBO MPOTYKIIHH:
-I'CM

- TPYZOBBIX PECYPCOB

- 3eMeJIbHBIX PECypCOB

kr 'CM/ra (T npoayKium)
yell.-uac/ra (T IpOoAYKLHHN)
ra/T MPOTyKITUN

Cl'leIII/IaJILHbIe ArPpOXUMHUYICCKUC

3arparel NPK, OV, XM:

- Ha TIPOU3BOJICTBO MPOYKIIMH PACTCHUEBOICTBA

- He cOOp OCHOBHOTO KOMIIOHEHTa IMPOIYKIIUU PACTCHHE-
BOJICTBA

kr NPK (r OY, T XM)/T (TBIC.
3€pH.C/I.)
kr NPK (T OV, T XM)/Kr KOMITIOHEHTa

XO034HCTBEHHBIN BEIHOC JIEMEHTOB MUTAHUS:
- OCHOBHOM IIPOAYKIMEH
- T0OOYHOU MPOAYKIIHEH

kr NPK/ra

HopmaTuBHBIN BEIHOC 2JIEMEHTOB ITUTAHUS kr NPK/t
KoadduimenT ucnonp3oBaHus 21eMeHTOB uTaHus u3 mod- | % NPK
BEI

Kosddumuent wucnonszoBanust snemeHToB nutanus u3 | % NPK
ynobpeHuit

Koaddurnment Bo3menieHus 51€eMEHTOB TUTAHUS % NPK

IIpub6aBka ypoxkaiiHocTu. ['1aBHBIM moka3zateneM >(QPEKTUBHOCTH yI00pe-

HUW sBIAETCS NpUOaBKa YpPOKAMHOCTH CEIbCKOXO3AMCTBEHHBIX KYJIbTYp KaK B

OTO, tak u AxD. OT0T BUA 3PHEKTUBHOCTU arpoTEXHOJOTUU MPUHITO NPUBOIUTH

B BHJC KOJIUYCCTBA JOIIOJIHUTCIBHO HOJIy‘-IGHHOﬁ MMpOAYKIOUU B IICPCCUHCTE HA OIIPC-

ACJICHHYIO IJIOIanb. E)II/IHI/II_IBI HN3MCPCHUA 3aBUCAT B HAYUHBIX HMCCICOAOBAHUAX OT

2
BuJa OIIBITOB: B MHUKPOIIOJICBBIX MU MCIIKOACIIAHOYHBIX — I m , B IIOJICBBIX U IIPOU3-

BOACTBCHHBIX — I ra. PGSyanaT MOKHO IIPCACTABJIATL B a0COIIOTHBIX 3HAYCHUIX

HJIM OTHOCUTCIIBHBIX — B CPABHCHHUHU C KOHTPOJBbHBIM 3HAYCHUCM.

YPpOxKalHOCTbh CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYp CIIEAYET MPEACTABISATh B MEpe-

CUeTe Ha CTaHJapTHYIO npoaykiuio. Hanmpumep, nns 3epHOBBIX KyJnbTyp 3T0 100 %
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guctota u 14 % BrnaxHocTh. [lpu onenke 3(pPpeKTUBHOCTH arpOTEXHOJIOTUN B KapTo-
(eneBoACTBE YUYUTHIBAIOTCS TPEOOBAHUSA K TOBAPHOCTU MPOIYKIUH IO LIEJICBOMY Ha-
3HAYEHUIO — MMPOJAOBOJIbCTBEHHOMY, CEMEHHOMY H JIp.

B arpoxumudeckux HCCIeIOBaHUSAX MPUOABKY YPOKAWMHOCTU MOYKHO MpEACTa-
BUTH HA €IMHUIY BHECEHHOI'O arpOXUMHKaTa. DTOT MOKa3aTellb arpOXUMHUYECKO (-
dbexTuBHOCTH HasbiBaeTcs «Ormuiara ynodbpeHuid yposkaem». [lpu npuMeHeHUN MUHe-
paJIbHBIX yAO0OpEHU# pe3yabTaT MPEACTABISAETCS B KWJIOTpaMMax IMOJTYYeHHON MHpH-
0aBKM Ha KaXKIbIM KUJIOTpaAaMM HCIOJIb30BAHHOIO JIEWCTBYIOIIETO BelIECTBA (KI/KT).
Hampumep, B KOHTPOJILHOM BapuaHTe 0€3 yJA00peHHil MOoJlydeHa YpPOKalHOCTh 3€pHa
ssamens 1,0 1/ra, B onbITHOM — TIpH ucnosib3oBanuu 10361 N20P20K10 — 1,5 1/ra. [Ipu-
0aBka ypoxaitHoctu coctaBuia 0,5 1/ra wim 500 kr/ra. Omnara y1o0peHuit ypoxxaem
paBHa 10 kr 3epHa Ha 1 Kr I€MCTBYIOILIETO BEIIECTBA YI0OPECHMUS.

B uccnenoBatenbckoil paboTe UCHOIb3YETCSI HECKOIBKO METOJIOB pacyera Impu-
0aBKU YpOXKAWHOCTH CEIbCKOXO3AMCTBEHHBIX KyNbTyp. Haubonee TOUHBIM sBIsieTCS
CpaBHEHHE C KOHTPOJBHBIM BapuaHTOM 0e3 ynoOpenuil. [Ipu mccnegoBanum Bo3pac-
TalIIUX 03 arpOXUMHUKATOB PE3YyJbTaT MOXKHO PACCUUTHIBATh YPABHEHUE PETPECCHUMU.
OpHako CylecTByeT HECKOJIbKO OMPAHUYEHUN 110 BBIITOJIHEHHUIO PACUETOB U MPECTaB-
JICHUIO PE3YJIbTATOB.

Bo-niepBbIX, mpenBapuTeNbHO PACCUUTHIBACTCS KOIPGUIIUEHT KOPPESIUU |
yCTaHABJIMBAETCSI TECHOTA CBA3U Ha 95 % ypoBHe noctoBepHocTH. [Ipu BbIOOpKE 30
nap oHa paBusercs 0,3. Ecau ko3¢ duUIMeHT KOppensiuu MEHbIIEe dTOTO 3HAYCHUS,
ypaBHEHUE PETPECCUU HE PACCUUTHIBACTCSI.

Bo-BTOpBIX, €CIM ypaBHEHUE PErPECCUM HE COMPOBOXKIAETCS PUCYHKOM HEOO-
XOJIMMO yKa3aTh JIMAMA30H YPOKaWHOCTHU U 703 yI0OpEHUl, B peieax KOTOPhIX eH-
CTBYET 3Ta CBSI3b.

Ha pucynke 1 mpuBomutcs mpumep oGopmiIeHHS pe3yJbTaTOB MCCIEIOBAHHIMA
npu u3ydeHuu 3(HPEKTUBHOCTH BO3PACTAIONIMX /103 a30THBIX YAOOPEHUI B TEXHOJO-

'K ITPpOMU3BOJCTBA 3€pHA AYMCHA.
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Puc.1. Ilpumepbl HenpaBHJIABLHOIO (2) M MPAaBUJILHOIO (0) MpeacTaBJIeHUs Pe3yJbTAaTOB

B Tperbux, BeIOMpaeTcs BUJA CBSI3HM, UMEIONIUMI HanOoJee BHICOKUNA KO3ppuuu-
eHT Koppessinuu. Ha pucyHke 2 nmpeactaBieHsl IPUMEPHI IPABUIIBHOIO U HEPAaBUIIb-

HOT'O MPCACTABJICHUA PC3YJIbTATOB.
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Puc.2. llpumepsl HenpaBWJILHOTO (2) U MPAaBUJILHOIO (0) MpeAcTaABJICHUs pe3yabTaTOB

B deTBepThIX, HE PEKOMEHIyeTCS BKJIIOYATh B OJHY BBIOOPKY pe3yJIbTaThl, MO-
JIYYEHHBIC B PA3JIMYHBIX MMOTOJHBIX YCIOBUAX, OTJIMYAKOIIUECS M0 JIEMEHTaM TEXHO-
JIOTUU BO3JICTIBIBAHUS CEILCKOXO3SMCTBEHHBIX KYJIbTyp. B kauecTBe mpumepa mpe-

CTaBJIEHbl PE3YyJIbTAThl IIOJIEBBIX HCCIENOBaHUM, IpoBeneHHbXx JIL.U. EpmakoBou

[2015] (Tabnwuma 2).
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Ha ocHOBe MHOTOJETHUX HCCIEIOBaHHI CIEJIaHO 3aKII04YeHHue O OoJbluen 3¢-
(EKTUBHOCTH OpraHOMUHEPAIBHOW CUCTEMBI yinoOpenus. [Ipu ycpeaHeHUn deThipex-

JIETHUX JaHHBIX MMOJy4eHa JocToBepHas npubdaska 27 1/ra npu HCPgs = 25.

Tabmua 2 — Bausinue cucteM yao0peHusi Ha ypoxkailHocTH kaprodens 3a 2006, 2007,
2013, 2014 rr.

Crucrema yro6penns YpoxkaiiHocTh KapTodes 10 rogam, 1/ra
2006 2007 2013 2014 B CpeJHeM
1. OpranomuHepanbHas (K) 284 228 207 320 260
2. buonoru3upoBaHHas 338 177 209 208 233
[TpubaBka K KOHTPOJIIO 54 -51 2 -112 -27
HCPgs 28,8 6,8 39,6 24,3 25,0

B arpoHOMMYECKMX MCCIIEIOBAaHUSX Yallle BCETO MPEACTABIISIOTCS TPEXJIECTHUE
uccienoBanus. JlaBaite pacCMOTpUM, Kak CKJIaJbIBantach Obl 3 (HEKTUBHOCTh pas3iny-
HBIX CHCTEM YyN0oOpeHuid, eciii Obl mcciaeaoBanus 3aBepimiuck 2013 r. B manHom
Clly4ae ycpeIHEHHas 3a TPU rojia yposkaiHOCTh KapTodens 1o o0euM cuctemMam y100-
pEeHUs OTIMYanach Bcero Ha | 11/ra, 4To sIBHO BXOJUT B TpeJei ONTMOKHA SKCIIEPUMEH-
Ta. ECIM BHUMATENBHO PACCMOTPETH MOJYYEHHBIE JAHHBIC, MOKHO BBISIBUTH HECTa-
OMJIBHOCTH pe3yibTaToB 1o Togam: B 2006 rogy noctoBepHo 3P dekTuBHOM ObLTa OHO-
Joru3upoBaHHas cucteMa yaoopenus, 2007 r. — opranomunepanbsHas, 2013 r. — ypo-
XKAWHOCTh TI0 000MM (oHAM JOCTOBEPHO HE OTIWYaliach. B 3TOM ciiydae He ciemyeT
MPOBOAUTH YCPEAHEHUSI PE3YyJbTATOB, 4 PACCMATPUBATH KaXKbIA T'OJl MCCIIEIOBAHUI
OTAEIbHO. Bapuauus ypoxamHOCTH 0 roJaM TaKKe SIBJIsIeTCH OJAHUM M3 M0KAa3a-
TeJieil 3¢peKTUBHOCTH arpoTexHoJoruii. OHa MOXKET CYIIECTBEHHO OTJWYAThCS B
3aBUCHMOCTH OT arpOMETEOPOJIOTHYECKUX yclioBuil. Hanpumep, perynstop pocra pac-
tenuii [lellelle750 B GraronpusTHBIX MOTOIHBIX YCIOBHUSAX JAET TOCTOBEPHYIO MPU-
0aBKy 3epHa BBICOKOCTEOETHHBIX COPTOB O3UMBIX 3€pHOBBLIX. B TO ke Bpemsi, B ycio-
BUSIX 3aCYILIMBOTO BETETAIMOHHOTO MEPHUOJa ATOT MECTHUIU] MOXKET CYIIECTBEHHO
CHU3HUTHh MPOIAYKTUBHOCTH KynbTyphl. [loaTOMYy OXmmaemyro mpubOaBKy MOKHO TPO-

THO3UPOBATL 110 MHOTOJICTHEMY ILUKITY aIrpOMCTCOPOJIOTrMYCCKHUX YCHOBHﬁ.
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Tabnuua 3 — BausiHue cucreM yao0peHus Ha ypoxkaiiHocTu kaprogens 3a 2006, 2007,
2013 rr.

YpoxkaiiHocTh KapTodes o rogam, /ra
Cucrema ynoopenus 2006 2007 2013 HCCHCIOBAHMSA | cpeanem
He MPOBe/IeHbl
1. OpranomuHepanbHas (K) 284 228 207 240
2. buonorusupoBanHas 338 177 209 241
[TpubaBKa K KOHTPOJIIO o4 -5l 2 1
HCPys 28,8 6,8 39,6

B naTeix, nokazareneM 3(()EKTUBHOCTH arpOXMMHKATOB SBISIETCS MpuOaBKa
YPOKafHOCTH, @ HE YPOKaWHOCTh MPHU UCIOJIb30BaHUM yAo0peHuil. [1o aToi npuunne
IIPU OLICHKE arpOXUMHUYEeCKOi 3((HEKTUBHOCTH HENNb3s COCTABISATH BHIOOPKH C UCIIOJIb-
30BaHUEM YPOKAHHOCTHU CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp M Pa3IMyHBIX 103 yaoOpe-
HUHW MIPU UX HCMOJB30BaHUM MO roaam. M3BecTHO, 4TO 3(h(PEeKTUBHOCTH arpOoXuMHUKa-
TOB CYLIECTBEHHO 3aBUCUT OT METEOPOJIOTMYECKUX YCIOBUM BET€TALIMOHHOTO MEPUO-
na. COOTBETCTBEHHO IMPU ATOM U3MEHSETCS] HE TOJIbKO MpuOaBKa ypoxKaWHOCTH, HO U
BEJIMYMHA YPOKasi B KOHTPOJIbHOM BapHUAHTE.

[IpoayKTUBHOCTH CENBbCKOXO3SIMCTBEHHBIX KYJIBTYP — 3TO YPOXKAWMHOCTH, Tepe-
CUMTAHHAas B 3€PHOBBIC CIMHUIILI C UCIIOIB30BAaHUEM UHIUBUIAYAIBHBIX KOA(DPUIIUCH-
TOB. 32 OHY 3€PHOBYIO €MHUIlY MPUHATO CUUTATh | KT MIIEHUIBI HE3ABUCUMO OT €€

KadyeCTBa U XUMHUYCCKOTO COCTaBa.

Tabnuua 4 — Ko3dgduuuenTsl nepecyera ypo:kaiHOCTH CeJIbCKOXO03AHCTBEHHBIX KYJb-
TYP B 3¢PHOBBIE ¢IUHULBI

KyabTypa m npoaykuus Koagpduunent
O3umast poxsb (3€pHO) 1,00
O3umas meHuna (3epHo) 1,00
SpoBast nuieHuua (3epHo) 1,00
Samens (3epHO) 1,00
Ogec (3epHO) 0,80
["opox (3epHO) 0,99
Buka (3epHO) 0,93
Kykypy3a (3epHo) 1,14
ITpoco (cemeHa) 0,81
I'peunxa (cemeHa) 0,75
["opuwiia, panc (cemeHa) 1,56
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Oxonuanue Tadbaunsl 4

KyabTypa u npoaykumust Kosdduunent
Jlen-nonryuneu:
BOJIOKHO 3,85
ceMeHa 1,65
cojioMa 0,41
Jlen-xyapsm: ceMeHa 1,65
Kaptodens (ki1yOHn) 0,25
KopMoBbIe KOPHETIITOABI 0,20
Ceno:
OJIHOJIESTHUX TPaB 0,40
MHOTOJICTHUX TPaB 0,50
3eneHas Macca:
KYKypy3a Ha CUJIOC U 3€JICHbI KOPM 0,17
CUJIOCHBIE KYNBTYpHI (0€3 KYKYpY3bl) 0,12
Conoma:
O3UMBIX KYIBTYP 0,20
SIPOBBIX KYIBTYP 0,25
OBoru 0,16

JIOBOJILHO 4acTo /Il pacyeTa MPOJYKTUBHOCTA CEBOOOOPOTOB HCIOIB3YIOT U
JIpYyroM mokasaTesib — KOPMOBYIO €IMHUILY, KOTOpas COOTBETCTBYET | KI 3epHa oBca
cpennero kadectBa. CieayeT OTMETUTh, UTO KOPMOBasl €IMHHIIA SIBISETCS yCTapeB-
MM TIOKa3aTesieM MUTATEeILHOCTH (IHEPrOEMKOCTH) KOpMOB. BO BHOBBH BBEIIEHHBIX
HOPMATHBHBIX JOKYMEHTaX, PETJIAMEHTHUPYIOIIMX Ka4eCTBO KOPMOBOW MPOIYKIIUU
(ceHo, ceHax, CHIJIOC U JIp.), €r0 PEKOMEHIYIOT 3aMECHHUTh APYTUM ITOKa3aTejieM — 00-
MEHHOW dHEepruen, paccunteiBaemMon B MJIx.

Crnenyetr OTMETUTD, YTO B CIIPABOYHOM JINTEPATYpPE BEIMUMHA KOPMOBOM €TUHU-
bl B OMPEEICHHON PaCTeHUEBOTYECKON MPOIYKIIMHA PACCMATPUBAETCS HE KaK CTaH-
napt. [Ipu 300TEXHUYECKOM aHAJIM3¢ KOPMOB MX SHEPTOEMKOCTh (B KOPMOBBIX €IMHU-
1ax WJIA METaPKOYJISX) PACCUUTHIBACTCS HUCXOMS M3 XMMHYECKOTO COCTaBa MPOMYK-
MU, TICPEBAPHUMOCTH OTACIBHBIX KOMIIOHEHTOB (CBIPOTO TPOTEHHA, CBIPOTO KHPA,
0€3a30THUCTBIX DKCTPAKTUBHBIX BEIIECTB, CHIPOW KieTdaTku). [Ipuyem 3Tm pacders
BBITIOJIHSIOTCSl IPUMEHUTEITFHO K KOHKPETHBIM BHJIaM M BO3PACTHBIM TPYIIaM CEllb-
CKOXO3SICTBEHHBIX JKUBOTHBIX U TITHIIBI.

Kax u3BecTHO, OpraHndeckue U MUHEpaIbHbIC YIO0OPEHUSI CYIIECTBEHHO BIIHSI-
I0T Ha XMMHYECKUNA COCTaB PaCTCHUEBOAUYECKON MpoayKiuu. [1o 3Tol nmpuyuHe sHep-

IFOCMKOCTb IMPOAYKIHHU CIICAYCT OIPCACIIATE UCXOAA M3 COCTaBa OPraHU4YCCKUX U MHU-
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HEPAIbHBIX KOMIIOHEHTOB, & HE PACCUUTHIBATH C HCIOJIb30BaHWEM KOA(D(GUIIMEHTOB
nepeBoga. TakuM o0pa3oM, MPOTYKTUBHOCTH CEBOOOOPOTOB HEOOXOAUMO PACCUUTHI-
BaTh B 3€PHOBBIX €JIMHMIAX WK B KOPMOBBIX €IUMHUIIAX, HO C YYETOM XUMHUYECKOTO

COCTaBa MPOYKIIHH.

Bomnpocsr:

Jlaiite onpezenenne TepMUHy «ATpoTexHoJorndeckas 3pPeKTUBHOCTH.
[lepeuncnure nokazarenu « ArpoTeXHOJIOTHYECKON IP(HEKTUBHOCTHY.
JaiiTe onpezaeneHne TepMUHy « ArpoxuMudeckas 3pPeKTUBHOCTDY.

[lepeuncnure nmokazarenu « ArpoXuMHIECKO 3PPEKTUBHOCTIY.

A A o

[lepeuncnure mnokasaread M €AMHULBI M3MEPEHUH MPUOAaBOK YpOXxKailHOCTH
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

6. Kakue ocHOBHbBIE METO/IbI M TPEOOBAHUS K pacyeTy MpUOaBKU yPOKAHHOCTH.

1.2 Dkosornueckasi 3¢ PeKTUBHOCTH arPOTEXHOJIOTHH

IIpon3BOACTBO PAaCTEHUEBOAYECKON MHPOAYKIMU IO CTENEHH BO3ACHCTBUS Ha
OKPYXAIOIyI0 MPUPOJHYIO CPEly HE OTHOCUTCS K OTPacisiIM SKOHOMHUKH C BBICOKOW
DKOJIOTHYECKON OMACHOCTBIO.

Cenbckoe XO3SMCTBO TakyKe 00J1ajlaeT psAOM OCOOCHHOCTEH, KOTOPHIE BIUSIOT
Ha HKOJIOTUYHOCTh Mpou3BoACTBa. K 3TUM (pakTOopam OTHOCHT:

« BEJCHMS MTPOU3BOJACTBA C UCIOJIB30BAHUEM 3€MEJIb U UHBIX 0OBEKTOB MPUPOTHON
cpensl;

 3HAYMTENIbHAS U JJIUTENIbHAS aHTPOIIOT€HHAsI HAarpy3Ka Ha IPUPOAHYIO Cpey, MO-
TEHIMaJIbHasl OACHOCTh TEXHOTEHHOTO 3arps3HEHNUS,;

+ 3aBUCUMOCTb pUTMA M PE3YJIBTATOB IPOU3BOACTBA, CPOKOB U METOJOB TEXHOJO-
T'UU OT IIPUPOJHO-KIMMATUUYECKUX YCIIOBUM;

+ CE30HHOCTb ITPOM3BOJCTBA U BO3IECHCTBUS HA IPUPOJHYIO CPENLY;

« HWCTOPUYECKH CJIOKUBIIMECS MECTHBbIC W PETHMOHAJIbHBIC TPAIUIIMU B KU3HU U

ACATCIBbHOCTH HACCIICHUN .
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B cBa3um ¢ 3TUM, OOBEKTHMBHOM HEOOXOJIMMOCTHIO CTaja0 COIJacCOBaHHUE
SKOHOMHUYECKHUX HHTEPECOB IMPOU3BOJAUTENICH CEIIbCKOXO3SIMCTBEHHOW MPOAYKIHHU C
HKOJIOTHYECKUM TpeOOBAHUSIMU PalMOHAIBHOTO MIPUPOIOTIOIb30BAHUS.
O} hEeKTHBHOCTh HCIOIB30BAHUS  CEITbCKOXO3IUCTBECHHBIX YTOIWA  HEOOXOAMMO
paccMaTpuBaTh 0053aTE€IBLHO C HKOJIOr0-3KOHOMUYECKOM TOYKH 3peHusa. OmHako B
HACTOSIIIIEe BpEMs Ha CeJie CIOXKUIUCh HEOJaronpusTHbIE COLUATbHO-2KOHOMUYECKHE
YCIOBHUS, MNPOMU30LLIO 3HAYUTEIBHOE NAJCHHUE KYyJbTYphl 3emienenus. B 3Tux
YCIOBHUSIX CEJIbCKOXO3SMCTBEHHOE MPOU3BOACTBO MOJKET OKa3aTbCAd OJHUM W3
OCHOBHBIX UCTOYHMKOB HETATUBHOT'O BO3JICHCTBUS Ha COCTOSIHUE OKPYKAIOIIEH CPEIbI
B ITOCYJapCTBE.

OCHOBHOI MPUYMHON CIIOKUBIIEHCS HEOJIAroOMpHUsATHON HKOJIOTHYECKON CUTya-
UM B arponpOMBIIUIEHHOM KOMILUIEKCE CTpaHbl CTajl HEAOCTATOK MaTepuajbHO-
JICHEKHBIX CPEJICTB Ha (PMHAHCUPOBAHUE TEXHOJIOTUHN MPOU3BOJICTBA CEIBCKOXO3SIMCT-
BEHHOU mpoaykiuu. [Ipu 3ToM ecTb Bceé OCHOBaHHUS 0XXHUAATh CHMXKEHUS DKOJIOTHYE-
CKMX PHCKOB 3€MJIC/ICNIUSI W TMOBBIMICHUS CTAOMIBLHOCTH (DYHKIIMOHUPOBAHUS arpo-
naHamadTa B menom.

ATrpONpPOMBIIIJIEHHBIM KOMIUIEKC HAHOCUT BpPEJ OKPYXAKOLIECH Cpelae B BHUIE
BBIOPOCOB, COPOCOB, HAKOTUICHHSI OTXOJIOB MPOU3BOJCTBA. TakK, €KEroHO B CEIHCKOM
XO3MCTBE CTpaHbl oOpasyeTcss 10 250 MIIH. T OPraHUYECKUX OTXOJI0B, U3 HUX 150
MJIH. T NPUXOAUTCS HA HABO3 W NTHUMM TomeT. OOe3BpeKMBaHUE U YTUIU3AIUS
OTXOJIOB YKMBOTHOBOJYECKMX M MTUILIEBOTYECKUX (PEPM U KOMIUIEKCOB SIBISETCS
BaOKHEHIIEH 3a1aueii oOecriedeHrs IKOJIOTHUECKOT0 0J1aronoaydusi HaCEJICHHBIX MECT.
Kpome TOro, pabora TpakTOpOB U CaMOXOJHOM CEIbCKOXO3SIMCTBEHHOW TEXHUKH
COTIPOBOXK/TIAETCSI BEIOpOCAMU BPEAHBIX MPOTYKTOB CrOpaHus TOIUIMBA B atMochepy. B
HACTOSIIIEE BpPEMs YCHIIMBAETCS OINACHOCTh JAJBbHEHILETO Pa3BUTHUS SPO3UOHHBIX
MPOIIECCOB, AeryMu(DHKaIMK, TEPEeYIJIOTHEHUSI T0YB, OMYCTHIHUBAHHUS 3E€MENb U
JpPYTUX HETaTUBHBIX MPOLECCOB. B OTHENbHBIX Ccllydasix W3-3a HapyLICHUU

PETIAMCHTOB H aFPOTeXHOJ'IOI‘I/Iﬁ 3HAYUTCIbHAA YaCTb BHOCHMbBIX IICCTHIIUIAOB H
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arpOXMMHKATOB HE JOCTUTAIOT OOBEKTOB BO3JCUCTBHS, HAHOCS BPEI OKPYXKAIOIIEH
IIPUPOJIHOU Cpele.

[TosToMy B mocieaHUE MECATWIETHS HAa IEPBOE MECTO U3 HKOJOTHUYECKUX
po0JIeM CeTbCKOX03IUCTBEHHOTO TTPOU3BOJICTBA BHIIBUHYIIMCH 3a/1a4l COXPAHCHHS U
pacCIIMPEHHOrO0 BOCIPOM3BOACTBA IUIOJOPOJAMS TOYB, YCTPAHEHUS HEraTUBHBIX
MOCJIEACTBUA TEXHOTEHHOTO BO3JICUCTBUSI HA CEIbCKOXO3SMCTBEHHBIE YrOlibsi B BUIE
3arps3HEHUs] U HAPYIIECHUs, 00ECIEUEeHHs] YCTOMYMBOTIO MPOU3BOCTBA IKOJIOTUUECKHU
0e30macHOM MPOTYKIIHMH.

[Ton sxonoruyeckoi 3(hPEKTUBHOCTHIO CEIBCKOXO03UCTBEHHOIO MPOU3BOJICTBA
MOJPA3yMEBAECTCA COXPAHEHHE HCXOJHBIX XAPAKTEPUCTHUK OKPYKAIOLIECH MPUPOTHOU
Cpelbl U yCTOWYMBOE (PYHKIIMOHUPOBAHHE aArpO’IKOCUCTEM — BTOPUYHBIX,
AHTPONOTEHHO U3MEHEHHBIX OMOCUCTEM, TJIaBHBIM COCTABJISIONIUM KOTOPBIX SIBJISIFOTCS
MOYBBI.

[TokazaTenu skojorudeckod 3PGEeKTUBHOCTH HEOOXOAMMO HCIOJIb30BaTh Kak
OIICHOYHBIC KPUTEPUU TIpU pa3pabOTKE CHUCTEM 3eMJIe[leNiud B  YCJIOBUSX
3HAYUTEIBHOTO AHTPOIOTE€HHOIO (TEXHUYECKOr0 W XUMHUYECKOr0) BO3ACHCTBHS Ha
OKPYKAIOILYI0 MPUPOIHYIO CPEY B CUCTEME TOCYJApCTBEHHOTO MOHUTOPHUHTA 3€METb.
JIoMOTHUTENBHO MaHHBIE MOKAa3aTeIN JOJKHBI CIYKUTh OCHOBOMOJIAraromiei 0a3oi
JUIS  OCYILECTBIICHUS DSKOJOTHUYECKOW HKCHEPTU3bl NPU MPOBEACHUU IPOEKTHBIX
3eMJICYCTPOUTENbHBIX  pernieHuid. Takum  oOpa3oMm, pacdeT  HIKOJOTHUECKOU
3G ()EKTUBHOCTH MOXKET TMPOBOJAUTHCS Ha PA3JIUYHBIX dTamax OCYIIECTBICHUS
XO3SIICTBEHHOU JEATEIIbHOCTH CEJIbCKOXO35IMCTBEHHOIO NIpearpustus. Bo-niepBbix, Ha
CTaJuu pa3paboTKu OW3HEC-TIJIaHa UM 0053aTeIbHOM €€ COCTaBHOM 4acTH — MPOEKTa
BHYTPHUXO3MCTBEHHOTO 3€MJICYCTPOWCTBA U CUCTEMBI 3eMiieienus. B naHHOM ciryuae
MPOBOJATCS pacueTbl HAa OCHOBE HKCHEPUMEHTAJbHBIX JIAHHBIX, TMOJYYECHHBIX
HAay4YHBIMU YUYPEXKICHUSMH B AHAJOTHMYHBIX MOYBEHHO-KIMMATHUYECKUX 30HaX. Bo-
BTOPBIX, dKoJoTHYecKas 3(P(HEKTUBHOCTh 3€MJICTIOJIB30BAHUS JIOJDKHA OBITH OICHEHA

Ha OCHOBC MOHHWTOPHHIOBBIX I/ICCHGJIOBaHI/Iﬁ IMO4YB, IIPOBOAUMBIX I'OCYAApCTBCHHBIMU
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cinyx0aMu, OCYUIECTBIAIOIIMMU TOYBEHHOE M arpoXuMHuYecKoe 00cieaoBaHue
(MeTtoanueckue ykazanus ..., 2003).

Kpowme Toro, 3xonoruueckast 3¢p(heKTUBHOCTb MOKET OBITh yBSI3aHA HE TOJBKO C
OILICHKOW BO37ICHCTBHSI MPOU3BOJICTBA HA MOYBBI, HO U JIPYTHe OOBEKTHI OKPYKaOIIEH
IPUPOJIHON Cpenpl — atMocdepy, ruapochepy, paCTUTENbHbIN U KUBOTHBIA MUP U Jp.
B orom ciyyae KpUTEpUSAMHM DKOJIOTMYECKOM OLIEHKH 3€MJICIIOJIB30BAHUS MOTYT
BBICTYIIaTh pa3Hble mokaszatenu. [lo 3Toi mpuymHe 5KO0JI0rHuecKyio 3¢ (EeKTUBHOCTh
arpOTEXHOJIOTUM M CHCTEM 3E€MJICJENHs B IEJIOM MOXHO pasAciiTh Ha JBa
HaIllpaBJICHUS: NPUPOJOOXPAHHAA IPPEKTUBHOCTH M  Arpo3KOJOrHYecKas

3¢ PeKTUBHOCTD.

1.2.1 IlpupogooxpanHasi 3PPeKTUBHOCTH

JlanHHO€ HaIpaBJ€HHUE MPEAYyCMATPUBAET OLIEHKY IOJOKUTEILHOTO WJIM Hera-
TUBHOTO BO3JCHCTBUS arpOHOMHUYECKUX TEXHOJIOTUM HAa OOBEKThI OKPY>KaIOIIEH MpHu-
POJTHOM CPEIBL.

IlepBoe HanmpaBJieHHe SKOJOrMYeCKON 3PPEKTUBHOCTH OLEHUBAETCA MO IMOJIO-
KUTEIIbHOMY JEHCTBUIO TEXHOJOIMH B CBS3HM C MCIOJIb30BAaHHUEM PAaCTEHUSIMHU BO300-
HOBJISIEMBIX pecypcoB. K TakuM MokaszaTessiM OTHOCUTCS aKKYMYJISIHHMA CeJIbCKOXO-
31liICTBEHHBIMM PACTeHUsIMU coJIHeYHoM 3Hepruu (I'J[>x/ra). B skonornueckom oT-
HOILIEHUU JaHHBIA BHUJ SHEPrUHM MO3BOJIIET 3KOHOMUTH HEBO30OHOBIISIEMBIE BH/IbI
SHepruu (MpUPOHBIN ra3, KAMEHHbBIN YTrojb, HePTh U JIp.) U CYIIECTBEHHO YBEJIMYUTH
YHEPrOEMKOCTh CaMOI 3KOCUCTEMBI. AKKYMYJISIUSA CEJIbCKOX03AHCTBEHHBIMH pac-
TEHUSIMM JTHOKCHIA yrjepoaa B mpouecce porocuntesa (krCO,/ra). MuorUMH yue-
HBIMH YCTaHOBJICHA POJb JUOKCHIA YTIEPOJ]a, KaK «IapHUKOBOIO» rasa, B MOTeEIIe-
HuM kiaumata 3emiu. [loatomy naxe Ha MEXAyHapOAHOM YpOBHE pa3pabaThIBalOTCs
3aKOHOIMPOEKTHI, CTUMYJIUPYIOIINE CHUKEHUE BBHIOPOCOB MAapPHUKOBBIX T'a30B, pas3pa-
OOTKHM MPOrPECCUBHBIX TEXHOJOTUH Mo ux yrunusanuu (Kuotckuii mpotokon). Ilo-
3TOMY 3KoJorudeckas 3QQPeKTUBHOCTh MPOU3BOJCTBA CEIHCKOXO3SHCTBEHHBIX KYJIb-

Typ TPOSIBIISIETCS KaK PE3YJIbTaT YCBOCHUS U aKKYMYJISIIIMU JAHOKCHAA yTiepojia B Oc-
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HOBHOW M MOOOYHOW MPOAYKIMH, & TAK)KE B OKHUBHO-KOPHEBBIX OcTaTKax. B pacue-
TaX MOXHO y4ecTh, uTO npu ¢potocuHTese 100 Kr opraHMueckoro BemiecTa (B mepe-
CUeTEe Ha III0K03Y) PaCTeHUS aKKYMYJIUPYIOT OKO0JIO 42,5 KI' TUOKCUJA YTIEpoa.

BTopoe HanmpaB/ieHHe OCHOBBIBAETCS HA pacueTe BETUYMHBI HETAaTHBHOTO BO3-
JIEUCTBUS arpOTEXHOJIOTUN Ha OOBEKTHI OKPY>KAIOIIEH Cpe/Ibl WM UCIOIb30BaHUS J10-
MOJIHUTENBHBIX PECYpPCOB, TJIaBHBIM 00pa3oM, HEBO300HOBIsieMbIX. [Ipu 3ToM peko-
MEHYETCsI KOJIOTHUECKYIO d(PPEKTUBHOCTh PACCUUTHIBATH B CPABHEHUH C 0a30BBIMH
TexHosorussmMu. Hanbosiee BocTpeOOBaHHBIMU MOKa3aTEIsIMU 3KOJIOrHUecKon 3¢ dek-
TUBHOCTH SIBJSIFOTCS CIIEAYIOIINE PE3yJbTaThl U MOKa3aTeIM TEXHOJIOTHI BO3/ICIbIBA-
HUS CEITLCKOXO03SHCTBEHHBIX KYJIbTYP:

PecypcoeMKOCTh TEXHOJOTHM MPOU3BOACTBA — KOJUYECTBO HEBO30OHOBIIsSIE-
MBIX TPUPOIHBIX PECYPCOB, UCIIOJIB30BAHHBIX ISl IIPOU3BO/ICTBA BAIOBOM TIPOTYKITHH.
HaubGonee nHbopMaTUBHBIM MOKa3aTeIeM 3KOJIOTHYECKON d(PPEKTUBHOCTU SBISETCS
yleJdbHasi PecCypcoeMKOCTb — KOJIMYECTBO MOTPEOIIIEMbIX TPUPOIHBIX PECYPCOB, He-
00XOAMMBIX ISl MPOM3BOACTBA €AUHULIBI KOHEUHOU npoaykiuu (Kr/T). Takumu moka-
3aTeSIMU MOTYT OBITh: pACX00 20pioue-cMa3z0uHbIX MAmepuaioe npyu Npou3BOJICTBE
1 T 3epHA WM UHOU POAYKLUU; 3AmMpamupl MUHEPATbHBIX YOOOPEHUIl B TIEPECUETE HA
100 % netictytomiee BemiecTBO (KTNPK/T) u np. Tak, npuMenenrne MUKpOOHOJIOTHYE-
ckoro yaoopenusi Pu3otopduH B TEXHOJIOTHH BO3JCIIBIBAaHUS O00OBBIX TPaB MO3BOJISI-
€T CHU3HTH 3aTpaThl HA MPUMEHEHUE a30THBIX YA0OpPEHUH B CEBOOOOPOTE 3a CUET yCH-
JeHus cumonoruyecko azotdukcaruu B pazmepe 100-150 krN/ra (B coctaBe 0CHOB-
HOW TMPOAYKIIMM M ITOXHUBHO-KOPHEBBIX OCTaTKaX). PecypcoeMKOCTh TEXHOJIOTHH
MO>XHO YCTaHOBHUTBH W IO BEJIUYMHE PACCUUTAHHOTO KO3((HUIIMEHTa HCIIOIh30BaAHUS
AJIEMEHTOB THUTAHUS U3 ynoOpeHuil. BaXHBIM TMOKazaTelieM 3KoJIorTHueckoi 3ddek-
TUBHOCTH SIBJIICTCS yJeJIbHAsI 3eMJIEEMKOCTbh — pa3Mep 3eMeIbHOU TUIONIaan, HeoO-
XOJIMMOM JIJIsI IPOU3BOICTBA €AMHUIIBI TPOTYKIINH (Ta/T).

OTX0HOCTH MPOU3BO/JCTBA CBSI3aHA C TTOTOKAMH TEXHOTEHHBIX BEIIECTB B OK-
PYKaIOIIYI0 TIPUPOIHYIO cpeay (BBIOPOCH B aTMocepy, cOPOCHl CTOYHBIX BOJ B BO-

n0eMbl, (hopMUpOBaHUE TBEPABIX OTXOAO0B B OTBajax u Ap.). JlaHHBIN moKa3aTelns o1e-
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HUBAIOT M0 KOJIMYECTBY TOKCHUHBIX Ia30B, CTOYHBIX BOJ U OTXOJOB KOTOpbIe (OpMHU-
pPYIOTCSl B IpOIECCE MPOU3BOACTBA MPOAYKIIMU pacTeHueBoacTBa. Hanbonee unpop-
MaTUBHBIM II0KAa3aTeJIEM SBILIETCS YAeJAbHAsi OTXOAHOCTB, KOTOpPAas XapaKTEpU3YyeET
KOJIMYECTBO 00Pa30BABIIMXCS BPEIHBIX HA SAMHUILY TPOM3BEICHHON MpoayKuuu. Tak,
BBIOpPOCHI B aTMOC(EpY TOKCUYHBIX ra30B NEPEIBUKHBIMA HCTOUHUKAMHU (TPAKTOpaMH,
aBTOMOOMJISIMU, CAMOXO/IHBIMH CEJIbCKOXO3SIIICTBEHHBIMU MAIlIMHAMU) MO>KHO paccuu-
TaTh MO PAacXo/y roproyvero (B Kujgorpammax Ha 1 TOHHY MPOM3BEIEHHOMN MPOAYKIUN)
Y HOPMAaTUBHOMY KOJINYECTBY 0OPa30BaBILErOCs MPU UX CTOPAHUM B JBUTaTENSIX TOK-
cuybIx ra3oB (CO, N,O u ap.). B oTaenpHbIX ciaydasx skosnorudeckas 3(hQexTuB-
HOCTb MOJKET MPOSIBUTHCA KaK pe3yiabTaT (POPMHUPOBAHUS MEHEE TOKCUYHBIX OTXOJIOB B
poLEecce MPOU3BOJACTBA NPOAYKIMHU. Takum oOpa3oM, MpU OLEHKE 3KOJOTHYECKOU
3 ()EKTUBHOCTH TEXHOJOTUH CIIEAYET YUUTHIBATH CIEAYIOMINE XapaKTEPUCTUKUA OTXO-
JIOB: pa3HOOOpa3ue BbIOPAChIBAEMBIX BEIIECTB; OOBEMBI BHIOPOCOB OTIEIbHBIX IPH-
Mecel; KJIacC TOKCHYHOCTH BemecTB. CTENeHb 3KOJIOIMYECKON OMacCHOCTH MOXKET
OBITH OIICHEHA MPEBBLIIICHUEM a0COIIOTHBIX IMOKa3aTesied pPecypconoTpeOieHusT Haja
JUMUTAMHU.

Oxonornyeckas 3QPEeKTUBHOCTh MOKET ObITh YCTAHOBJICHA MO BeJMYNHE CHH-
JKEHHUsI IKOJOTHYECKOro pucka. J[aHHBIN MMOKa3aTeNnb ONPENEISAETCS M0 Pa3InYHBIM
HarpasiaeHUsAM. OHUM U3 HUX SBJISETCS UCIIOJIB30BAHUE B TEXHOJOTUH BO3/1EJIBIBAHHUS
NECTULMOB — MEeCTHIUAHASL HATPY3Ka. B 1aHHOM citydae onpeaensieTcsi KOJIu4ecTBO
NECTULMOB, UCIIOIb30BAHHBIX ISl 3ALIUTHI CEIbCKOXO3SMCTBEHHBIX KYJIbTYp OT COp-
HSIKOB, OOJIe3HEH U BpenuTeneil (Kr/ra) B 3aBUCUMOCTH OT UX TOKCUKOJIOTHUYECKON Xa-
PAKTEPUCTUKH.

Tperbe HampaB/ieHMe ONpEICIICHUS SKOJIOTrHYecKOM 3(P(HEKTUBHOCTH HMEET
DKOHOMUYECKHN XapakrTep. B 1aHHOM ciydae ycTaHaBIMBACTCS NPUPOIOOXPAHHBIN
3 PeKT MPOU3BOACTBEHHON JIEITSIHFHOCTH IMPEANPHUATHN CBSA3aHHBIN C IIJIATOM 3a HC-
M0JIb30BaHUE PUPOIHBIX PECYPCOB, 3arPS3HEHUEM OKpYXKarollei cpeapl, ITpadHbIMU

CaHKIOUAMH 34 3arpA3HCHUC IMOYB U HAPYIICHUC 3CMCJIb.
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CHMxeHHe MJIATHI 32 3arpsi3HEHHE OKPY:Kalolieil MpUpPoOAHoil cpeabl. [[aH-
HBI MOKa3aTeab MOXKET ObITh PACCUNTAH B BUJE NMPEIOTBPALICHHOI0 3KO0JI0THYeCKO-
ro ymep6a. Tax sxonorudeckuil 3p(peKT MOKHO ONPEENITh KaK BEIUUMHY NPEA0T-
BPAIllEHHOTO AKOHOMUYECKOTO yiiepOa OT JUKBHIALMU cOpoca B BOJOEMBI 3arpsiz-
HSIOIUX BEIIECTB CTOUHBIX BOJ M )KMBOTHOBOJYECKMX CTOKOB IIPU UX MCIIOJIb30BAHUU
JUISL OPOIIEHHUSI, B TOM YHUCJIE U YJOOPUTEIBHOTO.

Omnpenesienuss pasMepoB yuiep0a OT HapylIeHHsl 3eMeJIb M 3arpsi3HeHHs
NMOYB XMMH4YeCKHMH BemecTBamMu. Tak ymepO OT 3arpsi3HEHUs! ONpEeNeNseTcs: Mpu
IPOU3BECHHOM 3arps3HEHUHU 3eMeib (BBIOpocaMu M cOpOCaMM 3arpsi3HSIOLNIMX Be-
IIECTB) — Ha OCHOBE JAHHBIX OOCJIEIOBAHMI 3€MENb M JIA0OPATOPHBIX AHAIU30B IO
CPaBHEHHIO C JIaHHBIMU NpPEABIAYLINX O0OCIEAOBAHMN M aHAIM30B; MPU HAPYUICHUU
TEXHOJIOTUIA U PErJIAMEHTOB NMPUMEHEHUSI IECTULUIOB U JIPYTUX arpOXMMHUKATOB, He-
COOJIIO/ICHUN TIPUPOJIOOXPAHHBIX TPEOOBAaHUI MPU MX XpaHEHUH, TPAHCIIOPTUPOBKE U
IPOBEJCHUM IOIPY30YHO-PA3rPy30UHbIX PaOOT, 3arpsi3HEHUsl 3eMejb MpPU aBapHsIX,
3aJIMTOBBIX cOpPOCax M BBIOpOCAX — HA OCHOBE JJAHHBIX 00CJeI0BaHUI 3eMeNb U 1abopa-
TOPHBIX aHanu30B. HayuHo-uccnenoBarenbckas paboTa HarpaBiieHa Ha CHU)KEHHE He-
raTUBHOTO IMOCJEACTBUS JAHHOTO 3arpsA3HEHUs 3a CUET MPUMEHEHHS MPUPOJO0OXpPAH-
HBIX TexHojorui. Hampumep, cHUKeHHE TOKCUYHOTO Bo3nehcTBust Hedtu (Tipu aBa-
PHUIHBIX pa3iMBax) Ha SKOCUCTEMY MOYB, 32 CUET KOMILIEKCA MEPONPUATUH O JETOK-
CUKALIMM MOYB (MPUMEHEHHE OHOIpenapaToB, UCIOIb30BAHUE OPraHUYECKUX U MUHE-
paJIbHBIX yI0OpEeHUH, XUMUYECKUX MEJMOPAHTOB), YTO MO3BOJIUT BOCCTAHOBUTH ILJIO-
JIOpOAME MOYB 32 KOPOTKUI MEepHol (paHee CpoKa CAaMOBOCCTAHOBIICHHS).

Takum o00pa3oM, OZHUM U3 MPAKTHUYECKUX MYyTeHl MOBBIIIEHUS 3KOJOTO-
IKOHOMUYECKON  3(PPEKTUBHOCTH  HCIIOJIb30BAHUSA  3€MENIbHBIX  PECYpCcOB B
arpoNpOMBIIIIEGHHOM KOMIUIEKCE SIBJISIETCSl 00si3aTenbHas pa3padoTKa aJanTHBHO-
JaHAWAPTHBIX CUCTEM 3eMJICACNUsl, B KOTOPBIX YUHUTBHIBAIOTCS SKOJIOTHUYECKHE

aCIIEKThI CEJIbCKOXO035MCTBEHHOT'O IIPpONU3BOJACTBA.

1.2.2 ArposkoJiorudeckasi 3¢p(peKTuBHOCTH
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Arposkosnorudeckas 3QpGEeKTHBHOCTh CBS3aHA ¢ (POPMUPOBAHUEM U COXPAHSIEM
ONMarompusATHBIX aOMOTHYECKUX YCIOBUW [IJII POCTa H  Pa3BUTUS PACTEHUH,
MPOBEJCHUSI arpOTEXHUYECKUX Mepomnpusatuil. lMcnosib3yemble B PacTEHHUEBOJCTBE
arpOTEXHOJIOTUM CYIIECTBEHHO BIMSAIOT Ha IWonopoaue mnouyB. OHO omnpenesnsercs
MHOKECTBOM IIOKa3aTeyied, KOTOPbIE MPUHATO MOAPA3AEIATh HAa arpOXUMHUYECKHE,
arpodusnueckue u ouonoruyeckue (hakTopel. B mocnenHue rojpl arposKoI0ruuecKas
3G (HEKTUBHOCTh OIIEHUBACTCSA IO JHEPTOEMKOCTH TMOYB. V3ydeHHe WHTCHCHUBHOCTH
Jerpajaiuy 3eMellb WIH, Hao0O0pOT, pPACIIMPEHHOTO BOCHPOU3BOJICTBA, SIBISETCA
00JIaCThI0 arpo’KOJIOTHYECKUX HccheaoBaHuil. COOTBETCTBEHHO, IIaBHBIM OOBEKTOM
U3YUYEHUS MpPU pacyeTe IMoKaszaTesied arpo3KoJOrHYecKord 3(QQPEeKTUBHOCTH SIBISETCS
nousa W ee cocrapistomue. Kpome Toro, ydurtbiBaroTcss U 3(PPEKTUBHOCTH
UCIIOJIB30BaHUs YIOOpPEHUN U arpOXMMHUKATOB, UCIOIB3YEMBIX i1 BOCIPOM3BOJICTBA
II0J0pOAus. TouB. Arposkosiornueckas 3¢G(HEKTUBHOCT, OCHOBBIBACTCS, B IEPBYIO
ouepesib, HA UCCIEOBAaHUSAX OalaHca Pa3IMYHBIX BEIIECTB U DHEPTUU B 3€MIICICITUU
(BO/BI, OMOTEHHBIX JIEMEHTOB, OPTraHUYECKOTO BEIIECTBA, SHEPTHUN).

bananc »3jeMeHTOB NHUTAHUSA — DOTO XapakTEpUCTHKAa KpPyroBOpoOTa
NUTATENbHBIX JJIEMEHTOB B 3E€MIJICJEIHNM, OIIEHMBAaeMas IO Pa3HOCTU MEXAY HX
npuxogoM u pacxogoMm. Ilpu oleHke arposkosjorudeckodt dpQexTuBHOCTH
arpOTEXHOJIOTUN YUYUTHIBAETCS KOJMYECTBO JJIEMEHTOB IUTAHMS, Y4YaCTBYIOUIUX B
MPOU3BOJIUTEIILHON JIESITEIbHOCTH PACTEHUM, MOYBEHHBIX OPraHU3MOB U B IIEJIOM B
OMOJIOTUYECKUM KPYTOBOPOTE B 3eMilefenuu. [[is 3TOro MCMOIb3yeTcsi HECKOJIbKO
noKasareliel, XapakTEePU3YIOIINX 3KOJIOTHYECKYI0 CTaOMIBHOCTh (DYHKIIMOHUPOBAHUS
arpolieHO30B B E€IUHOM CHCTEME «I0YBa — pacTeHHe — NPOU3BOACTBO». B
arpod’KOJIOTHYECKUX HCCIICIOBAHMUSX BBIICISIOT JBa BHAAa OamaHca OMOTEHHBIX
9JIEMEHTOB — OMOJIOTUUECKHUI, XO3IHCTBCHHBIMN.

Buosornuecknii 0ajaHC NpeayCMaTpUBAET yYET BCEX NPUXOJHBIX CTaTeH,
BKJIIOYAs MOCTYIUICHUSI MTUTATEIbHBIX 3JIEMEHTOB C OPraHUYECKUMU U MUHEPAIbHBIMU
yA0OpeHUsIMU, OCaJKaMH, CEMEHaMHM, CHUMOMOTHYECKass ¢ HECUMOUOTHYECKas

a3OT(1)I/IKCaHI/I$[, d TAaKKC paCXOIHbIX — BBIHOC IMUTATCJIbHBIX 3JICMCHTOB B OCHOBHOH H
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noOOYHOM MPOMYKIMHU, a TAKXKE WX COACpNKAHHE B KOPHEBBIX M TOCICYOOPOUHBIX
ocTaTkax. OTOT TMOKa3aTelb HauOojiee TOJHO XapaKTepHU3yeT KpyTrOBOPOT
IIUTATEIbHBIX BELIECTB B 36MJICICITIUH.

Xo035iiCTBeHHbII 0aJIaHC PACCUUTHIBACTCS MO O0OIIEMy TOCTYIUICHUIO U
OTUYXJCHHMIO 3JIeMEHTOB mnuTaHud. [lpm pacuere Xo034HCTBEHHOro OanaHca
YUHUTBIBAIOTCS BCE MPUXOJHBIE M PACXOIHBIC CTaTbM, B  TOM 4HCIE U
HEIMPOU3BOJAUTEIBHBIE PACXO/IBI.

Crpykrypa pacxogHoil 4acTH OajlaHCa — IIOKa3aTellb, XapaKTEPU3YIOIIMM
KOJIMYECTBO U JIOJIEBOE YYaCTHE OTIEIbHBIX CTaTEl pacxoja OMOTr€HHBIX FJIEMEHTOB U3
no4yB. B cymmy pacxoaHoil yacTu OajlaHCca BKJIIOUACTCS HApsAy C XO3SIMCTBEHHBIM
BBIHOCOM M HENPOU3BOJUTENBHBIE TOTEPH OUOTEHHBIX JJIEMEHTOB M3 TOYBHI B
pe3ynbTare BbIMBIBAHUS, SPO3UH IIOYB, IMUCCUU a30Ta B razoo0pa3Hoil opme u ap.
[ToHSITHO, YTO B CTPYKTYpE pacXOJHOW yacTH OajaHca OJIArONpPHUSITHBIM SIBIISETCS
JIMILb BBIHOC OMOTEHHBIX 3JIEMEHTOB. HepalnmoHaabHOE IPUMEHEHNE MUHEPAIbHBIX U
OpraHUYECKUX YyJIOOpEHUH B arpOTEXHOJOTHAX MOXKET CYIIECTBEHHO YBEJIUYUTH
NOTEPHU IEMEHTOB MUTAHUS.

CTpykTypa npuxoaHOM 4yacTtu OajlaHca — MOKa3aTellb, XapaKTEPU3YIOIINI
KOJIMYECTBO M JOJIEBOE€ YYacTHE OTHENIbHBIX CTaTell BO3MEIIEHUS OHMOTEHHBIX
3JIEMEHTOB B 3emiefenuu. B cymmy mnpuxonHoil uacTu OanaHca BKIJIHOYAETCS
MOCTYIIJIECHUE OMOTE€HHBIX JJIEMEHTOB HAa CEJIbCKOXO3MMCTBEHHBIE YIOJlbsl 4epes
atMochepy, CHMOMOTHYECKAasT U HECUMOMOTHYECKas a30T(HUKCaIlMs, HCIIOJIb30BaHUC
OpraHUYEeCKUX W MUHEPAIbHBIX YAOOPEHHM, XMMUYECKUX METUOpaHTtoB U 1p. [lpu
pa3paboTke cucTeM yAOOpEHHH CleayeT CTPEMHUTHCS UMETh B CTPYKTYpE MPUXOIHOMN
yacTh OajlaHCa KOJOTHYECKH O€30MacHBIX M 3KOHOMHYECKH OOOCHOBAHHBIX CTaTEH.
Bonbmias nonst MUHEpanbHBIX YIOOpEHMI B MPUXOAHOM YacTH OajaHCa CHMXKAET
AKOJIOTHYECKYIO I (HEKTUBHOCTH arpOTEXHOJIOTHH.

EMkocThI0 6as1aHca Ha3bIBAIOT CYMMY PACXOAHOM M MPUXOAHON yacTel OanaHca
AIIEMEHTOB MHUTaHUS B arpoleHo3ax. B 3aBUCMMOCTH OT KoiuMyecTBa craTeil OanaHca

YYaCTBYIOLIUX B pacyeTax BbIIEISIOT JBa BUJA: eMKOCTh OMOJIOTHYeCKOro fajaHca u
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€MKOCTh XO3SIiCTBEHHOro OajaHca. OTH TIOKa3aTelIW XapaKTepu3yeT OOBEMBI
KpYyroBOpOTa BEIIECTB — YeM OOJbIlle €MKOCTh OanaHca, TEM BBIIIE UHTEHCUBHOCTh
3eMJICACIIS.

NuTeHcuBHOCTH 0ajaHca — 3TO OTHOIICHHE MPUXOJHOW YacTH OanaHca
AJIIEMEHTOB MUTAHUSI K UX XO3SHUCTBEHHOMY BbIHOCY. HTeHCHBHOCTU OanaHCa MEHee
100 % xapaktepusyet nedunutTHbIi O6ananc, 6osee 100 — nonoxxkurenbHbii. Ha ocHOBe
ATOTO MoKa3aressi (POPMHUPYIOTCS MPOTHO3BI M0 arpOUCTOIICHUIO WU PACIIUPEHHOMY
BOCIIPOU3BOJCTBY. Bo03MOXkeH pacueT [ByX BHJIOB MHTCHCHUBHOCTH OajlaHca —
OMOJIOTHYEeCKHH U XO03511iCTBEHHbIMN.

Ha ocHoBe pacdueToB MOKHO COCTaBUT MPOTHO3 M3MEHEHHUS IIOAOPOAMS TOYB
110 OT/EJIbHBIM MOKA3aTENSIM B BUJIC AerPaJalMi WIN PACIIMPEHHOT0 BOCIIPOU3BO/I-
cTBa. COOTBETCTBEHHO MPU 3TOM HEOOXOJUMO MPEAYCMOTPETh TPOBEACHUE TOMOTHU-
TEJIbHBIX arpOTEXHUYECKUX, arPOXUMUYECKHX U MEIHOPATUBHBIX MEPONPUSATUM, IO-
3BOJISIFOIIMX ONTHMH3UPOBATH NapaMeTphl TUIOJOPOAHS MOYB U 3eMelb B 1enom. Or-
TUMaJIbHBIC MapaMETPhI TJIOJAOPOAMS TTOYB MPUBOASATCS B HAYYHON U MPOU3BOJICTBEH-
HOU nuTeparype B Bujae «Moaeneid mjiogopoausy MTPUMEHUTEIBHO K JaHAIIaQTHON
XapaKTePUCTUKE TEPPUTOPUU C YUETOM OMOJOTHUECKUX CBOMCTB CEJIbCKOXO35MCTBEH-
HbIX KyIbTyp (ITouBoBenenue ..., 2008).

OcHOBHBIE TTOKA3aTeN arpod3KoJIOTHUecKor 3PHEeKTUBHOCTH TIPU TIPOU3BOJICTBE

PacTEHHUEBOAUYECKON MPOAYKIIMHU MPUBEICHBI B TAOJIULIE 5.

Tabnuna 5 — [Moka3aTesin arpo3Koaornyeckoii 3pGeKTHBHOCTH B arpOTEXHOJIOTUSAX MPH
NMPUMEHEHHH arpOXUMHMKATOB

IHoka3arenu 3ppeKTUBHOCTH EnuHuusb1 u3mepenni

JIMHAMMKH ierpaialiui Ui paclIMPeHHOr 0 BOC-
NPOU3BOJACTBA NOYB

W3MmeHeHne mokasarenel IUIOAOPOAUsS MOYB MO OT- | JlaHHble MpuBOASTCS 3a Mepuoj Halmroae-
JIENBHBIM TIOKa3aTeNsiM 3a Mepuo]l HaOMIOACHUN arpo- | HU U TepecuuThIBalOTCA 3a 1 roa wim
XHMHMYECKHUX CBONCTB: JIpyroit 0osiee KOPOTKHUM CPOK:

- cofiepKaHUs TOJBIKHBIX (DOpM OMOTEHHBIX AJEMEH- | MI/KT (MH. ) X X 1er

TOB B ITaXOTHOM CJIO€

- COZIep’KaHUEe r'yMyca B MOYBE B TAXOTHOM CJIO€ % % x et
- 3armac rymyca B I104Be T/ra X X JeT
- KUCJIOTHOCTH WJIM IIEJIOYHOCTH B TAXOTHOM CJIO€ en. pH x x ner
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- EMKOCTH ITIOIJIOIICHUS B ITaXOTHOM CJIOC
- COCTaBa IIOTJIONMICHHBIX OCHOBAHUM B IIaXOTHOM CJIO€
- COACPKAaHNA TOKCUYHBIX BCHICCTB ITIOYBC

MMOIbL/100 T X X JIeT
MMob/100 T X x 1et; % or EKO X x et
MT/KT (MHHfl) X X JIeT

N3MeHeHne mnokaszarened IUIOJOpOAHs IOYB IO OT-
JIeTIbHBIM TIOKa3aTeNsiM 3a TepHoja HaOmoaeHuit: 00-
mUX  (QU3NYECKUX, BOMHO-(DU3UYECKHX, (PHU3HKO-
MEXaHWYECKUX CBOMCTB U JIp.

B 3aBucHMOCTM OT €IMHHUIBI MU3MEPEHMUS
noka3zatesns. J[aHHble IPUBOJSATCS 3a MEPH-
0J1 HaOJIIOJIEHU U NepecuuThIBalOTCA 3a 1
T'OJT UJIU APYToi OoJiee KOPOTKUI CPOK:

ITponomkenue TabIUIBI 5

Iloka3zaTenu 3¢ (peKTHBHOCTH

ExuHuubl u3mepeHuii

HopmatuB 3arpar arpoxXxMMHMKaToB Ha MOJJEpKaHUE
0e31ePUIMTHOrO YPOBHS IJIOAOPOAMS

- OpraHuYecKuX yaoOpeHui 1o BujaMm (HaBo3a, NTHYb-
€ro TIOMeTa, COJIOMBI, CHJIEPATOB U Jp.) WU B IIepecde-
T€ Ha CTAaHJapTHBIN HABO3

- U3BECTKOBBIX MEJIHOPAHTOB

- (hochopHbIX ynoOpeHHil TOMOITHUTENHHO K BBIHOCY

- KAJIMAHBIX yIOOPEHUH TOMOIHUTEIBHO K BBIHOCY

T/Ta X TON

T CaCOs/ra X rox
kr P,Os/Ta X ron
kr K>O/ra X rox

Hopmarup 3arpaT arpoXMMHKAaTOB Ha pacIIUPEHHOE
BOCIIPOM3BOCTBO IUIOAOPOIUS IIOYB

- OpraHUYecKuX yI0OpeHHi 1Mo BuaaM (HaBO3a, MTHYb-
€ro MoMeTa, COJIOMbI, CUJIEpaTOB U Jp.) UM B Iepecye-
T€ Ha CTaHJApTHBIN HABO3

- I3BECTKOBBIX MEJIMOPAHTOB

- pocdopHbIX ynoOpeHui

- KaJIMMHBIX yI00peHuit

T/ra %X 0,1 % rymyca
T CaCOg/ra x 0,1 pH
kr P,Os/ra X 10 Mr P,Os/kr
kr KoO/ra x 10 mr KO /kr

bajnanc 0MOreHHbIX 3JIEMEHTOB B 3eMJICACTIUN

CrtpykTypa npuxogHoi yacTu OanaHca (0MOJIOTHYecKo-
ro WJIM XO35IICTBEHHOr0) OMOTeHHBIX 3JIEMEHTOB (10
BUJIaM: a30T, pocdop, Kanmii, Kaapliuid, MarHUi U 1Ip.),
BCETO U MO OTJCIIbHBIM CTAThsM:

- OpraHuy4eckue ynoopeHus

- MUHEpaJIbHbIE y100peHus

- HecuMOHoTHYECKas a30T(UKcaIHs

- cuMOnoTHYeckas a3oTduxcanus

- accollMaTHBHAsA a30ThUKcalUs

- C CeMEHaMH

- C KUAKUMH aTMOC(HEPHBIMH OCaTKaAMH

- ipyroe

Kr/ra
kr/ra; % ot o011ero.

CrtpykTypa pacxoaHoll yactu 6anaHca (OMOJIOTHYecKo-
ro0 WJIM XO35ICTBEHHOr0) OMOTeHHBIX 3JIEMEHTOB (IO
BUJAM: a30T, (ocdop, Kanuil, Kaablui, MarHui 1 ap.),
BCCI'O U 11O OTACIIbHBIM CTATbAM:

- XO35IUCTBEHHBIN BHIHOC OCHOBHOMW MPOYKIIHEH

Kr/ra
kr/ra; % oT o011ero.
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- XO3SMCTBEHHBIN BRIHOC TOOOYHOM MPOTYKITHEH
- OCTATOYHBIN BEIHOC

- BBIMBIBaHHE COJIEH

- BMUCCHS Ta30B B aTMochepy

- 3pO3US TTOYBBI

- Ipyroe

EMKoCTh OaslaHca 10 OTAETIbHBIM JIEMEHTAM THTAHUSI
(azor, docdop, kanuii, KaIbIKNA, MAaTHUN U JIP.)

- OMOIOrUYECKOTO Kr/ra X roj
- X031 CTBEHHOTO Kr/ra X roj

HMHTeHCUBHOCTE OanaHca IO OTACJIBbHBIM JJICMCHTaAM

nutanus (a3oT, docdop, Kamuid, Kanmbnuid, mMarHui u | %

zp.)

© N o O A~ W D=

Bomnpocsr:

Jlaiite omnpenenenue TepMuHy «Kosorndeckas 3pHEeKTUBHOCTHY.

[lepeuncnuTe nokazaTenu « IKOJOTHYECKON 3PPEKTUBHOCTI.

Haiite onpenenenue TepMuny «lIpupogooxpannas 3¢p(HeKTUBHOCTDY.

[lepeuncaute nokazarenu «IIpuponooxpanHoit 3hPeKTUBHOCTH.

JlaiiTe orpenenenne TepMuHy «Arposkosorundyeckas 3¢p(HeKTHBHOCTDY.

[lepeuncnauTe nokazaTenu « Arpo3KoJIOruuecKoi 3PHEeKTUBHOCTIY.

[lepeuncanTe mokazaTenu, MO KOTOPbIM AUATHOCTUPYIOT JAETPaJaliyio MOYB.
IlepeuncauTe nokasarenu, o KOTOPbIM JMArHOCTUPYIOT PACLIIMPEHHOE BOCIIPOU3BO-
CTBO T1OYB.

[lepeuncnuTe Moka3arenay NPUXOAHON YacTH OamaHca OMOTEHHBIX 2JIEMEHTOB B 3eMJIe-

TETINN.

10.Tlepeunciure moka3aTeIn pacxoIHOM YacTu OajlaHca OMOTEHHBIX 2JIEMEHTOB B 3eMJIe-

TETINN.

1.3 DHeprerudeckasi 3¢ppeKTUBHOCTH NIPUMEHEHUSI ATPOXUMHUKATOB

B arpoOT€XHOJIOIHAX

1.3.1 DHeprernueckasi 3p(PpeKTUBHOCTH MPOU3BOICTBA PACTEHNEBOIYECKOM

IPOAYKIHHU IPHU UCII0Jb30BAHUU AI'POXUMHKATOB

BHCI[peHI/Ie ONTUMAJIbHBIX CHUCTCM YIHPABJIICHUS SHCPICTUICCKUMU ITOTOKAMH B

arponaHzxma(bTax SIBIISIETCSI Ba)KHEHIIIUM YCIIOBUEM YCTOﬁQHBOCTH COBPEMCHHOI'O
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CEJIbCKOXO3SIICTBEHHOT'O MPOM3BOACTBA. BHOBBL pa3pabaThiBaeMble arpoOTEXHOJOTUU
JOJKHBI  OBITh HAmpaBlieHbl Ha dS()()EKTUBHOE HCIOJIB30BAHUE ECTECTBEHHOU
COJTHEYHON M JIOTIOJIHUTEIBHONM aHTPONOIEHHOM JHEPrMH IpH  (POpMHPOBAHUU
OMOMACCHI CENbCKOXO3SIIICTBEHHBIX PACTEHUH.

Pacuetsl sHepreTnueckoil 3()(PEKTUBHOCTH ABISAIOTCS Oojiee OOBEKTHUBHBIM
METOJIOM OLEHKH 3(p(PEKTUBHOCTU yAOOPEHUN U MEIMOPAHTOB, YEM IKOHOMUYECKOM.
OTO BBI3BAHO C TEM, YTO CTOMMOCTHBIE MTOKA3aTeNId arpOXMMHUKATOB, MPOU3BENEHHON
IPOAYKIMH paCTEHUEBOJICTBA MEHSAIOTCA 10 IoJlaM, IO3TOMY MX MOKHO HCIIOJIb30BATh
TOJIBKO JUIsl KPAaTKOCPOYHOTO TUIaHUPOBaHUA. OCOOEHHOCTh 3HEPIeTUUECKOT0 aHAIM3a
3aKJII0YaeTcsl B TOM, YTO BCE KOJIMYECTBEHHBIE IOKa3aTenu (MpudaBKa yposkas
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP OT arpOXMMMKATOB M CTAaTbU 3aTpaT Ha IPUMEHEHUE
yI0OpEeHMiT) BBIPAXKAIOTCS B IHEPreTUYECKOM SKBHUBaJIEHTE. B HacTosiiee BpeMs B
pacderax MPUHATO KCIOJIb30BATh €AMHMIYY M3MEHEHUs JKOYyib ([X) — KoaumuecTBo
SHEPruu, paboThl WM TEIUIOTH B MexmyHapoaHoi cucrteme eaunuil (1 Jx = 0,2388
kain). bonee kpymHbIe enuHUIBI W3MepeHus dHeprun: | kmiomkoyns (KIx) = 10°
mwKoyieit, 1 ruramxoyis ([x) = 10° mxoyieit.

AHanu3 sHepreTuyeckoi 3((PEeKTUBHOCTU TEXHOJIOTUI B arpoyianamadrax cie-
JyeT IPOBOJAUTH HA ATANE UX IJJAHUPOBAHMS 10 TEXHOJOTHYECKUM KapTaM, B IIPOLEC-
CE BBINOJHEHUS C LEIbI0 KOPPEKTUPOBKHU U MPU 3aBEPIICHUNA CUCTEMBI MEPOIPUATUI
1o (paKTUYECKUM JaHHBIM 00 YpOXXKaWHOCTH M SHEPreTUYECKUX 3aTpaTax Ha ero IMpo-
U3BO/JICTBO.

NuTteHcudukanusa 3emieienus: ¢ Ueiblo MOBBIIICHHUS YPOKAMHOCTU CEIbCKOXO0-
3SIICTBEHHBIX KYJbTYP, KaK MPaBUiIO, COMTPOBOXKIAETCS BO3PACTAIOIIMMH YHEPro3arpa-
TaMU B COCTaBe YIOOpEHMI, MECTULIMJOB, TOIUIMBA, CPEACTB MexaHu3auuu 1 T.j4. K
CO’KaJICHUIO, MIPU ATOM B CTPYKTYpE DHEpro3arpar YBEJIWYUBAETCA J10JIsI HEBO30OHOB-
asieMoil sHeprur. OCHOBHOM LEIBI0O MHHOBALMOHHBIX arpOTEXHOJIOTHI SIBIIETCA OI-
TUMH3ALUU SHEPTETUYECKUX MOTOKOB B 3€MIIEJIEINH, TOUCK MEPCIEKTUBHBIX, 3KOJIO-
IrMYecKu Oe30MacHbIX arponpHeMoB, 00ECIEUMBAIONIMX MAaKCHUMAaJIbHOE MCIOJb30Ba-

HUC arponaH):[ma(bTaMH CCTCCTBCHHBIX W AHTPOIIOTCHHBIX ITOTOKOB SHCPIUU IJISA 3(1)—
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(EeKTUBHOTO MCIOJIb30BaHUsI OMOMPOAYKTUBHOTO MOTEHIIMANA CEIbCKOXO03IHCTBEHHBIX
pacTeHuil, BOCIPOM3BOCTBA U MOBBILICHUS ILUTOJA0POIUS ITOYB.

DOHepreTudeckuil OanaHc B 3eMJIEAEINU COCTOMT U3 PACXOJHON M NMPUXOAHON
yacteil. PacxoaHasi 4acTh 3HepreTu4eckoro d6aaanca. B stoil yactu 6ananca cieny-
€T BBIJICIUTH JIBa TUIIA SHEPTETUYECKUX 3aTpaT Ha MIPOU3BOJCTBO — IMPSIMbIE U KOCBEH-
Hble. [IpsiMble SHEpro3aTpaThl MPENCTABICHBl B BUJE pacXxoJa SHEPTUU: B pE3yJIbTaTe
NEeATEIbHOCTH MEXaHMU3aTOPOB M BCIIOMOTaTEIbHOIO NEPCOHANA; B COCTABE FOPIOYETO
u cMazouHbix MarepuanoB (I'CM) u apyrux sHepronocuteneit (yroib, Topd, 1poBa);
ANeKTposHepru. K KOCBEHHBIM OTHOCAT CIEAYIOIIHNE 3HEPro3aTparbl: HA U3rOTOBJIE-
HUE, PEMOHT, OOCIYXMBAaHHE, XPAHEHHE TPAKTOPOB, aBTOMOOWIIEH, CEIbCKOXO3SHCT-
BEHHBIX MallllH; IPOU3BOACTBO U XPAHEHHWE OPraHUYECKUX U MUHEPAIbHBIX yA00pe-
HUH, IECTUIUI0B; MPOU3BOJICTBO NOCEBHOIO U MOCAJOYHOIO MaTrepuaia u Jap.

Ha ocHOBE CTpYKTYpBI 3HEPro3aTpar MPOBOJAAT ONUCK AIbTEPHATUBHBIX BapHUaH-
TOB IO YJIYYILEHUIO 3HEpPreThdecko >PQexkTuBHOCTH arporexHosnoruil. Hampumep,
3aMeHa MEXaHUYECKUX CIIOCOOOB OOPHOBI C COPHSAKAMM MO3BOJISIET CYIIECTBEHHO CHU-
3UTh 3aTpaThl F3Hepruu B Buje ['CM, nouBooOpabaThIBaIOLINX arperaTos.

OCOOEHHOCTBIO OILICHKM SHEPreTHuecKord 3(PQPEeKTUBHOCTH HCIOJIb30BaHUS B
3eMJIeAeNIMM OPTaHUYECKUX U MUHEPAIbHBIX YAOOPEHUH, XUMUYECKUX MEIHMOPAHTOB
SIBJISIETCS BBIACJIEHUE B PACXOJHOW YaCTH SHEPreTUUECKOro OanaHca JIByX MOJATUIIOB —
OoOLIMI M aKTHUBHOM. DTO CBSI3aHO C MPOJOJDKUTEIBHBIM M MOCTENEHHBIM PACXOJA0M
HEPruM, aKKyMYJIMPOBAaHHOM B arpoXUMHKaTax, Ha (GOpMHUpPOBaHHUE ypOKas CEIbCKO-
XO035CTBEHHBIX KYJIBTYD.

OO0muii 3HepreTHYeCKMid pacxo/1 NP UCNOJIb30BAHUM arPOXUMHKATOB. [Ipu
pacueTe sHepro3arpaT Ha IPUMEHEHHUE MUHEPATBHBIX yI0OpEHUI peKOMEHyeTCsl HC-
M0JIb30BaTh CJEAYIOIIME dHEepreTuueckue skBuBaieHTsl (MJDK/Kr AeiicTByroIIero Be-
mecTBa): a3oTHele — 86,6; dochopubie — 12,6; kanmitasie — 8,3; HaBo3 (80 % Bma)kHO-
ctu) — 0,42. Bonee TOYHBIX 3HAYCHUN PUMEHHUTEIIBHO K OMPEICIICHHBIM BHIaM y100-
peHuil He paspaboranbl. Hampumep, 3aTparbl SHEprMM Ha MPOU3BOJCTBO Cyib(ara

AMMOHHUHA, KaK 0TXO04a KOKCOXHMMUYECKOMN IMPOMBIINIJICHHOCTH, IBHO MCHbIIC, YCM Kap-
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Oamuma. DHEProeMKOCTh MHOTHX YA0OpPEHUH B CHICIIMAIIBHON CIIPABOYHOM JIMTEpAType
He npuBoautcs. [lo 3Tol mpuumHe pacueTsl YHEpreTUYecKoil 3hPeKTUBHOCTH arpo-
TEXHOJOTMM SBIAIOTCA NPUOIM3UTENbHBIMU. [103TOMY MOJydeHHBIE pacueTHBIE pe-
3yJbTaThI CIEAYET CPABHUBATH JIMIIb B COCTABE KOHKPETHOTO OIBITA.

AKTHBHBIH JHEPreTHYECKHIl pacxol NMPH MCIOJb30BAHUM ATPOXHMUKATOB
— 3TO JIOJIsL 3aTpaT HEPrUM, HCIIOJIb30BAaHHAs Ha IPUMEHEHHE B arpOTEXHOJIOTHSAX
yIOOpEHU U MEJIMOpaHTOB. Tak MpW pacyere 3TOro Mnokazareias NPUMEHUTENIBHO K
MUHEPAIBHBIM YAOOPEHUSAM YUMTHIBAETCS CIEAyIOIIME (akTOpbl: KOIPPUIMEHT HC-
MOJIb30BAHUS 3JIEMEHTOB NTUTAHUSI U3 MIOYBHI MO TOJaM, HEMPOU3BOUTEIbHBIE TOTEPU
AIIEMEHTa MUTaHUs WM HAKOIJIEHUs ero B mouse. Hampumep, pocdop 3 BogopacTBo-
puMbIX (pochopHBIX yAOOpEeHUH B MEPBBIA IO PACTEHUAMU HCHOJIb3yeTcd Ha 25 %,
BrOpoi — 20 u Tpetuit — 15 %. B cymme 3a Tpu rona Ko3QQPpuUUUEHT MCIOIb30BAHUS
cocraisieT 60 %. OcranpHOE KOIMYECTBO Poc(haToB OCTaeTcs B IOUYBE M yYACTBYET B
NUTaHUM pacTeHui ¢ ko3dduumenrom ucnonb3oBanus 5-7 % B rog. [lotepu s3toro
AJIIEMEHTOB MUTAHUS U3 MMOYBbI MUHUMAJIbHBI (MIPU OTCYTCTBUM CYIIECTBEHHOW 3pO-
3UN).

JHepreTuyeckuii 6AJaAHC TEXHOJIOTHH PACCUUTHIBAECTCA KaK Pa3HOCTh MPUXO/I-
HOU U pacxogHoi yacteid. TexHonorus cuntaercst 3hHEKTUBHOM TP MOJIOKUTEITHBHOM
3HAYEHMHU NokaszaTens. [lo3ToMy 3TOT moka3arenp 4acTO Ha3bIBAETCS «IIPUPOCT SHEP-
run». B ynpoleHHbIX pacdyerax B NPUXOAHOW YaCTH YUUTBHIBAETCS KOJIMYECTBO HHEP-
I'MH JIUILb B OCHOBHOM M MOOOYHON NMPOAYKIIMU PACTEHHUEBOCTBA.

JHEProeMKOCTh PACTEHUEBOAUYECKON MPOAYKIIMU 3aBUCUT OT UX BIAKHOCTU U
XUMHUYECKOTO COCTaBa CyXOro BellecTBa. B "yacTHOCTM HauOosiblliee KOJIUYECTBO MO-
TEHI[UAIBHON 3HEPIHMM MMEIOT JKHUPBI, HA BTOPOM MecTe O€NKH, Jlajgee — YrieBOJBbI.
CuuTaercs, 4TO ChIpas 30ja HE CIOCOOHA OCBOOOXKIAThH JOMOJHUTEIbHYIO SHEPTHIO.
Takum o0pazoMm, Hanbosiee PHEPrOEMKUMU SBIAIOTCS CEMEHA MAaclIUYHBIX KYJIbTYD,
nainee — 6000BbIX. OBOIIHBIE KYJIbTYPhl XapaKTEPU3YIOTCS HE TOJIBKO BBHICOKOW BIIaX-

HOCTBIO, HO U COACPIKAHNEM 30JIbHBIX BCIIICCTB.
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OCHOBHBIM  [OKa3aTeIeM JHEPreTUYeCcKon

(b ()EKTUBHOCTH  MPUMEHEHUS

yIOOpeHH ABIAIOTCS Kod(pduimeHT sHeprernueckon 3¢ dexkruBHOCTH. B mocnennee

BpeMsi B Y4YeOHOW W HAy4yHOW JHTEepaType TMPUBOIAUTCS MHOXKECTBO BHJIOB U

COOTBETCTBEHHO M METOJUK pacueTa SHEepPreTu4eckoro kodpduimeHTa.

Kos¢ppunuenr 3Heprerudeckoi 3(p(peKTUBHOCTH — 3TO OTHOILICHUE SHEPTHUH,

COI[Cp)K&HlGI?ICH B YypOXac, K KOJUYCCTBY OHCPIHUH, 3anaquH0ﬁ Ha IIPpOHU3BOJACTBO

npoaykuun. Ero pacder npousBoauTcs Mo cienyomen Gopmye:

rae Q — koo dunmenT s3uepreTudeckoit 3ppexTuBHOCTH;

1)

Oy — KOJIMYECTBO SHEPTHH aKKyMYJIUPOBaHHOH B ypoxkae, ['JIx;

D3 — 001IMe YHEpreTHUeCKHe 3aTpaThl Ha MPOU3BOACTBO poaykimu, I'JIx.

Tabnuna 6 — Coaep:xkanue o0leil JHepruud B pacTeHueBoadeckoii npoaykuuu (Mu-

nees B.I'., 1990)

JHEProeMKOCTh PacTeHHEeBOXYe-

N Cyxoe ckoil npoxykumu, I'J[x/T
CebCKOXO03s1iiCTBEHHASI KYJIbTYpa U Mpo-
AYKITHA Belllg/CTBO, npu CTalj-
0 CYXOro BellecTBa JAapTHO#
BJIAKHOCTH

[Tienniia o3umasi, (3epHO) 86 19,13 16,45
[Tirenuna sipoBast MsiTkast (3€pHO) 86 19,31 16,61
[Tienuna sipoBas TBepaas (3epHO) 86 19,49 16,76
Poxs (3epHO) 86 19,49 16,76
Samens (3epHO) 86 19,13 16,45
Ogec (3epHO) 86 18,80 16,17
IIpoco (3epHO) 86 19,70 16,94
I'peunxa (3epHO) 86 19,38 16,67
Puc (3epno) 86 18,59 15,99
dacoib (3epHO) 86 20,68 17,78
["opox (3epHO) 86 20,57 17,69
Copro (3epHO) 86 18,34 15,77
Kykypy3a (3epHO) 86 17,60 15,14
Kykypy3a (3enenas macca) 25 16,39 4,10
Jlen-ponrynen (BOJIOKHO) 89 20,24 18,01
Jlen-monryner (ceMeHa) 88 23,50 20,68
CaxapHas CBEeKJIa 14 18,26 2,56
[Moxconneunuk (cemena) 92 19,38 17,83
[Toncomneynuk (3emeHas mMacca) 25 16,80 4,20
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Cost (3epHO) 88 20,57 18,10
Kaprodens 20 18,29 3,66
OBomm B CpeTHEM 10 14,36 1,44
KopmoBbIe KOpHETUTO B 25 16,39 4,10
MHoroJieTHHE TpaBHI (Ha CEHO) 20 18,91 3,78
JlyronactOuniabIe TpaBbl (Ha CEHO) 20 16,19 3,24
3epHOBBIC (3€lieHAst Macca B MepecyeTe Ha ce- 30 15,40 4,62
HO)
B AI'POXUMHUYICCKUX HUCCICO0OBAaHUAX CIICOYCT HUCIIOJIB30BAaTh

MOIU(UIIMPOBAHHYI0 METOJMKY pacueTa JHEpreTHueckodl 3(PQGEeKTUBHOCTH. ITO
CBA3aHO C TE€M, YTO arpOXMMHUKAThl CYIIECTBEHHO BIMAIOT HA HAIPABJIICHUE U IIOTOKU
SHEPrUM B arpoleHo3ax. Tak coJIHeYHasl SHEprusi, UCIOJIb30BAHHAA B (POTOCUHTE3E
pacTeHull, aKKyMyJUpyeTCs B arpoleH03aXx B COCTAaBE HECKOJbKUX OOBEKTOB:
OCHOBHasi M MOOOYHAsI PACTEHUEBOAYECKAsl MPOIYKIUS; MOXHUBHBIE U KOPHEBBIE
OCTaTKH; OMOTa U OPraHUYECKOE BEIIECTBO MOYBHI. Clie0BaTENbHO U KO3(PPUIUEHT
SHEpreTnyeckod 3A(PPEKTUBHOCTH JOJDKEH paccMaTpuBaTh IMPUMEHUTEIBHO K
O0BEKTaM, B COCTaBE KOTOPBIX YUHUTHIBACTCS AKKyMYJIUpPOBaHHAs pPaCTEHUSIMU
SHEPIUs: X03IUCTBEHHBIN, OMOJIOTHYECKUIM, arOIE€HO3HBIM.

Xo3siicTBeHHbIH KO3(uuueHT 3HepreTudyecko 3(P(PeKTUBHOCTH — 3TO
OTHOUIEHWE  JHEPruu, COJAEp)Kallleldcs B OCHOBHOM M MOOOYHOW MPOIYyKUUU
PACTEHHEBOJCTBA, K KOJIMYECTBY SHEPTUH, 3aTPAYEHHON HA IPOU3BOJACTBO MPOAYKIUU.

buosornyecknii Ko3GpGUUUEHT IHepreTuyeckon 3PPEeKTUBHOCTH — 3TO
OTHOUIEHW DHEPruu, CcoJepiKalleiics B  OCHOBHOW, MMOOOYHOM  MPOAYKIIUU
pactenneBoacTBa U [IKO, k KoiIM4YecTBY 3HEpPruu, 3aTPAY€HHOW HA MPOU3BOACTBO
IIPONYKIIUH.

ArpoueHo3Hbli KOIQPPUUHMEHT IHEPreTu4ecKoi I3PPeKTHBHOCTH — OTO
OTHONIIECHUE DHEPTrUU, COJACpKaIlIeHCs B OCHOBHOW, TMOOOYHOM TPOIYKIIUU
pacrenneBoacTBa, I[IKO wu JIOB, k KomnuyecTBy »JHEpruu, 3aTpay€HHON Ha
ITPOU3BOJICTBO MPOAYKIIHAH.

[Ipu coBepuieHCTBOBaHMM 0a30BBIX TEXHOJOTHM ClEAyeT ONpeAesaTh
100aBOYHBIN KOIPPUUMEHT IHEPreTudeckoi 3PPeKTUBHOCTH. DTOT MOKA3ATEIb

paccuuThIBa€TCA Kak OTHOIICHHWE B3HEPTUH, COJAep)Kalleics B MpHOaBKE ypoKas,
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HanpuMep, NMPU U3BECTKOBAHUHU IOYB, K KOJUYECTBY SHEPrUH, 3aTPauye€HHOW Ha 3TO
menuopatuBHoe Mepompustue. Koadduument suepretuueckoin 3dQexTuBHOCTH
OoJbllle €UHMIIBI YKA3bIBAa€T HA TO, YTO MEJIHUOPAHTHI M YAOOPEHHS HCIIOJIB3YIOTCS

s dexTuBHO. Ero pacueT mpous3BoauTes 1Mo clieayrorieit hopmyse:

Q= —2— 0

rae Q, — mo0aBoUHBIN KO GUITUEHT dIHEPreTHIECKON 3P (HEKTUBHOCTH;
O,y — KOIMYECTBO SHEPTUHM aKKyMYJIHPOBAHHOH B mpuOaBKe ypokas (OCHOBHOH n
noOouHo# npoaykun), I'JIx;
D, — JOMOJHUTENbHBIC DHEPreTUUCCKHE 3aTPaThl HA IOJyYCHUE MPHOABKH ypOxKas,
I'JIx.

OHu 1peAcCTaBIEHBl 3aTpaTaMM Ha IIPOU3BOJCTBO, JOCTABKY, XpaHEHHE,
MOATOTOBKY, TPAHCIOPTUPOBKY M  BHECEHHE MHUHEPAIBHBIX M  OPraHUYECKHX
ynoopeHuii, yOOpKy, JOpabOTKy M peaiu3aliio JOMOJHUTEIBHOIO YpoXkas 3a CHeT
yA00pEHUi.

st pacuera J100aBOYHOM DHEPreTH4ecKord A(PHEKTHUBHOCTH  MOXKHO
UCIIOJIb30BaTh CTAHJAPTHBIA WJIM YIPOILEHHBIM crnocoObl pacyera. Tak B bemapycu
pa3paboTtan MeToJA, OCHOBaHHBIM ypaBHeHusix perpeccuit (I'.B. Bacumok, N.M.
bornesuu u np., 1996).

HakannuBaemasi B OCHOBHOM M MOOOYHOM NPOAYKIIMU PACTEHUEBOICTBA SHEPTUS
OIICHUBAETCA B JDKOYJSX. 3amac SHEPIMH B OCHOBHOW (XO3SMCTBEHHO IIEHHOW)

MMPOAYKIIMU paCTCHHUCBOJACTBA C YUCTOM I0OOYHOMU PaCCUYUTBIBACTCA I10 (bopMyJIe
any = (HOCH X 9OCH) + (Hn06 X 31‘[06) (3)

rae Oy — 3arac SHEPruu B OCHOBHOM M o004HOM npoxykuun, I'Jx/ra;

[1,cq — mpubaBKa OCHOBHOM MPOIYKIIUK OT YAOOpPEHUH, T/Ta;

Doen — KOIMYECTBO SHEPTUM B | T OCHOBHOW MPOMYKIMU TMPU YYETHON BIIAXKHOCTU
(Tabmuna 6), T'Ix;

I1;,06 — mpubaBka MOOOYHON MPOAYKIMU OT YIOOPEHHIA, T/Ta;
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Onos — KOJIMYECTBO 3HEPIHMHM B | T MOOOYHOM MNPOAYKUMHM NPU YYETHOM BIAXKHOCTU

(Tabmuna 6), I'JIx.

OOmue 3aTpaThl PHEPTUH MPHU MPUMEHEHWH arpOXUMHUKATOB CYMMHUPYIOTCS H3

CIcayrommx IOKa3aTese:

Oy — SHEpPro3aTpar Ha NPOM3BOJICTBO yJ0OPEHNI ;
Dp — PHEPro3aTpar Morpy3Ky, TPaHCIIOPTUPOBKY M BHECCHHE YI00PCHHIA,
Oy — sHeprosarpat Ha YOOpKy, 10pabOTKy U pealn3aluio IpruoaBKu ypoxasi.

SHCpFOBanaTBI Ha HCIIOJIb30BAHNC MHHCPAJIbHBIX y,I[06pCHPII>'I, CBJA3aHHBIC C UX

npousBoacTBoM (Jy, I'J[x/ra), paccunteiBaroTcss o  (opmye:

(An % On) + (Hp % Bp) + (kX Ok) 4)
1000

9y =

rae dn, p ,Jdx — dhakTudeckas m03a BHECEHHS COOTBETCTBEHHO a30THBIX, POCHOPHBIX
Y KaJUHBIX y10OpeHuH, Kr 11.B./Ta;

Oy Ip ,Dk — DHEPreTUYECKUE 3aTpaThl Ha | KT . B. @30THBIX, POCPOPHBIX U KATHMINHBIX
ynoopenuii, MJ[x/ra.

3aTparel, CBSI3aHHbBIE C TMOATOTOBKOM, IIOTPY3KOH, TPaHCIIOPTUPOBKOM H

BHECEHHEM MHUHEPAJbHBIX yI00pECHHUIA,

D= 171,4 + (8,0974x]]) + (1,2954xP) + (2,804 */]xP) — (0,1553 x P?)

rae Dp — o0mmMe 3HeprosarpaThl Ha IMOATOTOBKY, MOTPY3KYy, TPAaHCIOPTHPOBKY U
BHeceHHe ynoopennii, MJx/ra;

J1 — no3a ynoOpeHnuit B pusznueckoii Macce, 11,

P — paccrosiHue epeBo3ky yA0OPSHHH OT CKIaaa JI0 MOJIs, KM.

DHepro3aTpatbl Ha YOOpKy, AOpaOOTKYy ¥ peau3aluio TOTOJHUTEIHLHOTO

ypoKasi 3a cueT y100peHui puBeIeHbI B Ta0IUIIE /.

Tabmuua 7 — IlpumepHble 3Hepro3arparsl Ha YOOpPKY, A0Pa00TKY M pean3anuio

JOTOJIHUTEJBHOT0 YPOsKasl 32 cHeT yA00peHui

KyabTypa, yroabs

Bun npoaykuun

YpoxaiHOCTD,
T/Ta

JHepro3arparsl,
I Jx/T
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O3uMBbIEC 36PHOBBIC 3epHO 3-4 3,28
SIpoBbIe 3epHOBBIE 3epHO 3-4 2,93
Jlen-nponrynen Coiioma 3-4 1,93
Kaprodens Kny6uu 15-25 0,79
KopMoBbIe KOpHETIITOABI Kopnerio bt 60-80 0,40
MHoroJieTHHE TPaBbI 3esenas Macca 17-25 0,35
MHoroJieTHHE TPaBbI Ceno 4-6 0,93
OHOJIETHHE TPABbI 3enenas Macca 16-20 0,39

DHepro3arparbl Ha NOTPY3Ky, TPAHCIOPTUPOBKY M BHECEHHE OPraHUYECKHUX
yIOOpEeHMI MPUBOIATCS B TaOIUIE 8.

EMKOCTBI0O 3HEepreTrnyeckoro 0ajlaHca Has3plBAlOT CYMMY PAaCXOOHOM W IIPHU-
XOJHOM yacTel OalaHca SHEPTUHU B arpolieHo3ax. Kak u nmpu n3y4yeHuH 3KOJ0ru4ecKon
() PEKTUBHOCTU arpOTEXHOJIOTUH HEOOXO0 UM pacyeT OMOJIOTHYECKOTO U XO35UCTBEH-

HOT'O SHCPI'CTUYICCKOI'O OajaHca.

Tabnuna 8 — IlpuMepHbIe cpelHHE IHEPro3aTpPaThbl HA MOrPY3KYy, TPAHCHOPTHPOBKY H
BHeCeHHEe OPraHMYeCKHUX yT00peHuil NPU pa3HbIX TEXHOJIOTUSIX BHECEHUS

IIpsimoTouHas IlepeBanounasn
lo3a BHeceHus, JHepro3arparsl, [o3a BHeceHus, JHepro3arparsl,
T/Ta I'I:x/ra T/Ta I'I:x/ra
20 4,363 20 5,387
40 8,475 40 10,366
60 12,379 60 14,937

1.3.2 DHepreTuyecKkasi OLlEHKA I'yMYCOBOI'0 COCTOSIHUSI NMOYB

[TouBa aKKyMyJIMpyeT 3HAUUTEIBHYHK) YacTh ITOJIYYEHHOM W3BHE DHEPIUH, W,
MPEXKAE BCEr0, B COCTABE OPraHUYECKOIO BEIIECTBA. J[aHHBIA UCTOYHUK DHEPTUU SIB-
JISIETCS. OCHOBHBIM U1 OMOCHMHTETUYECKHUX PEaKINid, MUKPOOHOJIOTHIECKUX MPOIIEC-
COB. YUEHBIMU BEyTCSl pa0OThI IO BBISIBIICHUIO HE TOJIBKO KOJUYECTBEHHBIX TTapaMeT-
POB PHEPTETHUUECKUX PEAKIINMA, HO POJIb OTACIBHBIX TPYII U (PpaKIUii TYMYCOBBIX Be-
IeCTB B (GOPMUPOBAHUH SHEPTETUUECKOTO MOTEHITAA TIOYBHI.

B nacrosiiee Bpemsi TOJIBKO pa3pabaThIBAIOTCSI METOJIOJIOTUYECKUE MOIXO0IbI K
DHEPreTUYECKOW OLIEHKE TYMYCOBOI'O COCTOSIHHSI NOYB. YUEHBIE BBIICISAIOT CIIECIYIO-

1Y€ HAIIpaBJICHUA OLCHKH 3ar1aca DHEPruu B COCTABC OPTaHUYCCKOTO BEIICCTBA.
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1) pacyer TemIOT CrOpaHusl OPTaHMYECKUX COCAMHEHUH 110 3JIEMEHTHOMY COCTaBY;
2) 1o TerioBoMy 3G GeKTy peakinuil TyMmycooOpa3oBaHUs ¥ MUHEpPAIH3AlUN OpTa-

HUYECKOTO BEIIECTBA;

3) M0 KOJIMYECTBY DHEPTUU, HEOOXOIUMOW TSI OKHCIICHHUS OPTaHHYECKOTO BEIIle-

CTBa XpOMOBOI CMECHIO;

4) 1O SHEPTreTHYCCKUM XapaKTEPUCTHKAM PACTUTEIHLHOTO OIaja, MPOMEKYTOUHBIX
¥ KOHEYHBIX MPOAYKTOB TyMUDUKAITUY;
5) 1o TeIoTe CropaHus Pa3IUYHBIX TPYII U (OPM OPTaHUYECKUX BEIICCTB.

[Ipu pacyeTre 3HEPTOEMKOCTH TYMYCOBBIX BEIIECTB MOUYBHI B pacuerax CleIyeT
UCIIONb30BaTh CJEMYIOIINE TEIJIOTHI CTOpaHWs JUIsl JIEPHOBO-TIOA30JHMCTHIX TOYB B
['JIx/T: rymuHOBBIe KUCIOTHI — 17,17; dynbBokuciaorsl — 10,05; rymun — 18,88. Ha
OCHOBE TPUBEJICHHBIX BHIIIE MOKA3aTENIeH YHEPTOEMKOCTH U TPYMIIOBOTO COCTaBa Ty-
Myca JE€pPHOBO-TIOA30JMCTON MOYBBI MOKHO PAacCUUTATh €ro sHepro3anac. [lo Hammm
pacyeTam B CpEeIHEM F'yMYC JE€PHOBO-TIOA30JIUCTHIX CYTJIMHUCTHIX MIOYB UMEET TEIUIOTY
cropanus 15,8 I'JIx/T. OCHOBHAsl 4acTh PHEPTUU B COCTABE OPraHUYECKOTO BEIIECTBA
MOYBBI COJIEPKUTCS B cocTaBe rymuHa (47,2 %). Haumensbliiee KOJIMYECTBO SHEPTUU
aKKyMyJupyeTcs B cocTaBe (pynbpBokucior — 18,4 %.

DHEpProeMKOCTh JIAOWJIBHOTO OPraHMYECKOIro BEIECTBA MOYBBI, U3BJICUEHHOIO
0,1 5 NaOH cocrapisieT ais aepHOBO-TIOA30JMCTBIX TOYB B cpeadem 13,17 I'JIx/T,
YTO 3HAYUTEIHFHO HIKE TI0 CPABHEHHIO C OOIIUM OPTaHUYECKUM BEIIECTBOM MOYBHI,

B kauectBe mpumepa mpUBOJATCS PE3yJIbTAaThl PACYETOB BIUSHUSA CUCTEM YA00-
PEHHI1 Ha Y3HEPTOEMKOCTh T'YMYCOBBIX BemlecTB 1o AaHHbIM A.A. FOckuna u B.1. Ma-

kapoBa (Tabmuma 9 u 10).

Tabmuna 9 — Temyiora cropanusi 00Iero OPraHMYecKoro BemecTsa (rymyca) JepHoOBO-
MOA30JIMCTOM MOYBBI

Bapuant T'pynmosoi f;ocmn rymyca, DHeproeMkocTh rymyca, I'Jx/T

I'K DK T'YMHH I'K ®K | rymun BCEro

1. be3 ynobpennii (k) 33,1 26,3 40,6 5,68 2,64 7,67 15,99
2. NPK 32,2 30,1 37,7 5,93 3,03 7,12 15,67
3. U3BecThb 30,1 29,0 40,9 5,17 2,91 7,72 15,80
4. M3Bectp + NPK 31,1 32,3 36,6 5,34 3,25 6,91 15,50
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5. Wsnects + Hasos 401/ra 328 25.0 422 | 563 | 251 | 797 | 1611
6. H,fl‘;ﬁ;?" + Hasos 40tra | 4, 4 31.4 362 | 556 | 316 | 683 | 1555
7. H,fl‘;ﬁ;?" + Hasos 20mrat | g4 28.0 423 | 510 | 281 | 799 | 1590
Cpennee 5,43 2,90 7,46 15,79

C YMCHBIICHUCM JOJIN Q)YHBBOKI/ICJ'IOT B COCTaBC rymyca sHCProcMKOCTb Opra-

HHUYCCKOT'O BCHICCTBA ITOYBBLI BO3PACTACT.

HpH PacucTC 3ar1aca SHCPTUHU B COCTABC OPTAHUYCCKOI'O BCUICCTBA H€O6XOI[I/IMO

HMCTb CBCIACHHA O 3aIlacc rymyca B MCTPOBOM CJIOC U €TI0 I'PYIIIIOBOM COCTaBC. Pe-

3yIbTaThl MOKHO MPEACTaBUTH B BHIe TaOmibl 10.

Ta6muma 10 — BausiHue cucTeM yJ100peHHsl HA 3amac YJHEPruM B cOCTaBe rymyca B Mpo-
(¢uste 1epHOBO-NMOA30MCTO¥ cyramHucToi mouBsl, I'/[k/ra (Yuxo3 «Uwoabckoe», 2008)

Bapuant

3anac 3neprumn B OOB I'/l:x/ra, B cJjioe mo4BbI (€M)

0-20 20-40 40-60 60-100 0-100
1. be3 ynoOpenmii (k) 656 333 112 225 1326
2. NPK 744 391 147 221 1503
3. U3Becth 732 325 94 162 1313
4. U3Bectr+NPK 804 451 127 192 1575
5. U3Bectp+HaBO3 401/Ta 742 364 128 205 1439
6. U3BecthrtHaBo3 401/Ta +NPK 841 554 111 259 1765
7. N3BecthtHaBo3 201/ra +NPK 801 421 125 205 1552

AHanoruyHeIM 00pazoMm opopmiisierca Tadbauua 11 u mo 3anacam >Hepruu B Ja-

OMJIEHOM OpPraHU4CcCKOM BCHICCTBC IIOYB.

Tabmuma 11 — Bansinue cucremM yao0peHHusi HA 3aMac YHEPruud B Ja0MJILHOM OpraHudye-
CKOM BellecTBe B nNpoduJie 1epHOBO-NOA30JIUCTOM CyrJIMHUCTON mouBbl, I'/I:x/ra (Yuxo3

«HAwabckoe», 2008)

3anac 3uepruu B JIOB I'I'x/ra, B cJioe mO4BBI (CM)

Bapuant 0-20 20-40 40-60 60-100 0-100
1. be3 ynoOpenmii (k) 186 113 33 60 393
2. NPK 224 144 34 67 469
3. UsBecth 131 69 30 50 280
4. N3Bectr+NPK 210 119 32 58 418
5. U3Becth+HaBO3 401/Ta 174 82 32 52 340
6. U3BecthrtHaBo3 401/ra +NPK 213 166 31 62 473
7. N3BecthtHaBo3 201/ra +NPK 203 133 37 47 420
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Cucrema mokasaresneil SHepreTudeckoil 3PPEeKTUBHOCTH arpOTEXHOJIOTHIA MpH-

BeJeHa B Tadime 12.

Ta6muma 12 — IMoka3zaTesaun IHepreTudeckoii 3pGPeKTUBHOCTH ArPOTEXHOJIOTH A

Iloka3zarenu 3¢ppeKTUBHOCTH Enunuusbl u3mepennii

CrpyKTypa pacXoaHOH YacTH SHEPreTHIeCcKoro OanaHca, Bce-
IO U 110 OT/AEIbHBIM CTaThsIM:

- IOCEBHOM (II0CaJJOYHBII) MaTepual I'Ix/ra; % ot oOriero.
- TPAKTOPBI, CEJIbCKOXO035AHCTBEHHBIE OPYAMSI U MAllIUHbI
-I'CM

- JJIEKTPOIHEPIUs

- BHEPro3aTpaThl MEXaHM3ATOPOB M pabounx

- MUHEpaJIbHbIEe y100peHus

- OpraHu4eckue ynoopeHus

- NECTULIU b

Oxonuanue Ta0auIel 12

IHoka3arenu 3ppeKTUBHOCTH EnuHuubl u3mepennii

CtpykTypa TPHUXOAHOW YaCTH SHEPreTHYecKoro OayiaHca
(IpUXO0/] BAJIOBOM SHEPTUH), BCErO U IO OT/ACIbHBIM CTaThIM:
- OCHOBHAs MPOTYKIIHS I'JI>x/ra

- T0OO0YHAS IPOTYKIIHUS I'JIxx/ra; % ot obuiero.
- MO)KHUBHBIE | KOPHEBBIC OCTATKH
- COpHBIC paCTCHHS

- 1o4Ba (rymyc)

OHepreTUyecKuii OajlaHC TEXHOJIOTUU I'x/ra
EmkocTh sHepreTuueckoro 6anaHca (buonoruueckoro u xo- | I'Jlx/ra
35CTBEHHOT0)

[Tpuxox ®AP I'JIx/ra
Koaddunment ncnonp3oanus pacteHusimu AP %
Koaddumuent sneprernyeckoit 3¢ HeKTHBHOCTH

- XO34MCTBCHHBIN

- OuosornYecKuit

- arpoLICHO3HBIN

JloGaBouHblil ko3 uULIMEHT 3HepreTudeckor 3h(eKTUBHO-

CTH

OHEpProeMKOCTh T'yMYCOBBIX BEILIECTB IIOYB B LIEJIOM, U IO
bpakuusim I'Jx/T

- 1a0MIIbHOE OPTaHUYECKOE BEIIECTBO
- TYMHUHOBBIE€ KHCIIOTHI
- (hyJTbBOKHUCIIOTHI

- TYMHUH

Bompocsr:
1. [aiite onpeneneHne TEpMUHY « JHEpreTHUECKas 3PPEKTUBHOCTD TEXHOIOTHUI.
2. Ilepeuncnure mokazaTenu « DHEPTeTUIECKON YPPEKTUBHOCTH TEXHOIOTHII.

3. IlepeuuncauTe nmokazaTesn CTPYKTYPbl PACXOAHON YaCTH SHEPreTUYECKOTo OaaHca.
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4. Tlepeuncnute moka3aTeld CTPYKTYPHI IPUXOJHON YaCTH SHEPreTHUECKOTo OanaHca.
5. Tlo kakuM KpUTEpUSIM YCTAaHABIMBAIOT YHEPTreTHUECKYIO 3(PPEKTUBHOCTH TEXHOIOTUI
IPOU3BOJICTBA PACTEHUEBOUECKON MPOTYKLIUU.

6. CYIIIHOCTB MCTOIUKH pacuCTa S9HCPIroCMKOCTH I'YMYCOBBIX BCHICCTB IIOYB.

1.4 DxoHOMMYECKAS OLIEHKA IPUMEHEHHS] arPpOXUMHUKATOB

[Ipyu pa3paboTKe MPOrpecCUBHBIX pecypcocOeperarmmux MOpUEMOB U
TEXHOJOTMM NPUMEHEHUS MHMHEpAIbHBIX M OPraHUYECKHUX YAOOPEHUH, XMMHUYECKHX
MEJIMOPAHTOB Ba)KHA KOMIUIEKCHAs MX OLEHKAa, B TOM YHCIE€ U 3KOHOMHYECKOU
sp¢ektuBHOCTH. IlpUMeHeHHe arpoXUMHKAaToOB YAOOpPEHHUH TpU IPOU3BOJCTBE
PacCTEHUEBOAYECKON MPOAYKIMU JOLKHO OBITh  00S3aT€IbHO  3KOHOMHYECKH
000CHOBaHO. AHAJIM3 SKOHOMHUYECKOW A((PEKTUBHOCTH NPUMEHEHHUS YI0OpEeHUi
IIO3BOJISIET BBISIBUTH PE3EPBBI €€ IOBBIINICHHS B YCIOBHSX CEIBCKOXO3AHCTBEHHOIO
IPOU3BOJICTBA — pACCUUTHIBaTh HauOosiee HP(EKTUBHbIE JO3bI B JACHEKHOM
BBIPAKECHHH.

OkoHoMHuYecKass 3(PPEKTUBHOCTb ONpeneNseTcs IyTeM CpaBHEHHUS IIpo-
M3BOJICTBA MPOJIYKLUHUU C MPUMEHEHUEM arpoOXMMHKATOB M 0€3 WX MPUMEHEHHs Ha OC-
HOBE TaKUX IOKa3aTesel, Kak BbIXOJ MPOAYKIMH Ha €IUHUILY IPUMEHEHHBIX yA00pe-
HUM, ce0ECTOMMOCTh MPOAYKIMHU, YUCTBIA JT0XOJ U PEHTA0EIbHOCTh MPOU3BOJICTBA.
DOxoHoMHYecKast 3P(HEKTUBHOCTh MUHEPAIbHBIX YJIOOPEHUN PacCUMTHIBAETCS Ha OC-
HOBE TEXHOJIOTMYECKUX KapT BO3JEJIBIBAaHUS CEIbCKOXO3AMCTBEHHBIX KyJIbTyp. B pac-
YyeTax YYUTHIBAIOTCS (DAKTUUECKUE WM TUIAHUPYEMbIE NMOKA3aTEeNH YPOKAUHOCTH TIPH
pa3HBIX TOAOBBIX J103aX yI0OpEHUI.

Takum oOpa3om, B cucTeMe MokaszaTesiell IpHu pacuere 3KOHOMUUeckon 3¢ dek-
TUBHOCTU MPOU3BOJCTBA OTACIBbHBIX BUJOB PACTEHUEBOAUECKOW MPOAYKIIUU HCHOJb-
3YIOTCS JIB€ CTaTbU SKOHOMUYECKOTro OanaHca.

IIpuxomanas 4yactb 0ananca. OLEHUBAETCS MO BBIPYUYKE OT peasiu3alluu MOJy-
YEHHOW PaCcTEHHEBOIYECKON MPOAYKUUH. [Ipr 3TOM ydHuTBIBA€TCS CTOMMOCTH KakK OC-
HOBHOM, TaK W MOOOYHON TPOAYKIMU. Peanmm3yemas MpomyKIus pacTEHHUEBOJICTBA

00s13aTeNLHO JOJIZKHa COOTBCTCTBOBATH Tp€6OBaHI/I$IM CTaHIapTOB. I[OHOJIHI/ITeJIBHO
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P OLIEHKE 3KOHOMHYECKON 3(h(PEeKTUBHOCTH BBIPALIMBAHUS CEIbCKOXO3IHCTBEHHBIX
KyJIbTYp YYMTBIBAETCSl Ka4eCTBO IMOJYYCHHON MPOAYKLHU, KOTOPOE MOXKET CYIIECT-
BEHHO OKa3blBaTh Ha LIEHY €€ peaju3aluuu. B 3ToMm ciyyae moiydeHHasl MpOIyKIUs
MOJKET OBITh pa3fiesieHa Ha HECKOJIbKO TOBAapHBIX KiaccoB. Hampumep, mpousBeneHHas
napTus OyHKEPHOTO 3epHa JIENUTCS Ha CIEAyIoIune Tpynnbl: 1) yeymka; 2) Hencnomib-
3yeMBbIl 0TXOJ1; 3) UCIIOJIb3YEMBIi OTXO (Ha KOPMOBEIE 1€ ); 4) 3epHO TPOIOBOJIBCT-
BeHHOE (WiH ceMeHHOe). [IOHATHO, YTO «HUCIOJNB3YEMBIH OTXOM» WMEET MEHBIIYIO
peaIM3allMOHHYIO 1IEHY 110 CPABHEHMIO C IIPOJIOBOJIbCTBEHHBIM U CEMEHHBIM 3epHOM. B
JTaHHOM ciiy4dae OOIIyI0 BBIPYUYKY YCTAaHABIMBAIOT C YYETOM JOJH OTIACIbHBIX BHIOB
POIYKIIHH.
PacxogHasi yacTb fajiaHca Ipe/CTaBIeHa MaTepUaIbHO-IEHEKHBIMU 3aTpaTa-
MU TI0 OTACTBHBIM CTAaThSIM B pacueTe Ha eauHHIly momanu. CTpykTypa 3arpaT Ha
IPOU3BOJICTBO PACTEHHEBOJUECKON MPOAYKIMH (BO3/AENbIBaHUE, YOOPKY, XpaHEHUE U
MoIpadOTKY) BKJIIOYAECT:
e TpyIOBbIE — OIJATy TPYy/Ja MEXaHU3aTOPOB U BCIIOMOTATEIbHBIX pabounx C Ha-
YHUCICHUSIMU,
* MaTepHaJbHbIe pecypcbl — roprYe-CMa304yHbIe MaTepHalibl, CEMEHA U IMoca-
JIOYHBIA MaTepuan, yA0OpeHus, TECTHIIUIbI SHEPTr03aTPaThI;
® HCIOJb30BaHHE OCHOBHBIX (POHI0OB, 10JI 001IEXO35IIICTBEHHBIX 3aTpPaT U
APyroe — amMOpTH3alUsl OCHOBHBIX CPEACTB, 3aTpaThl Ha TEKYIIMH PEMOHT,
CTpaxOBbIE IIATEXKHU, MPOYNE MPSIMBIE 3aTPAThI, OOMIETPON3BOJACTBEHHBIE H 00-
LIEXO035IMCTBEHHBIE PACXO/IBL.
Ha ocHOBe yka3aHHBIX JaHHBIX PACCUUTHIBAIOTCS Pa3iIMYHbIE IKOHOMUYECKHE
noKa3aTeJu:
® IPOU3BOJICTBO PACTEHUEBOAUECKOMN MPOAYKIIMH C YKa3aHUEM COOTBETCTBHUS Tpe-
OOBaHUSAM CTaHAAPTOB, T/Ta;
® [IeHA peaju3alllHu, ThIC. py0./T;
® BBIPYYKa, ThIC. py0./Ta;

® BCEro MPOM3BOJCTBEHHBIX 3aTPaT, ThIC. py0./Ta;
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® POU3BOJCTBEHHBIE 3aTPATHI MO OTAEIBHBIM CTaThsIM, ThIC. Py0./Ta;
® YKCTHIN JOXOJ, THIC. py0./Ta;
e ce0ecTOUMOCTb, ThIC. PYO./T;
® YpOBEHb PEHTAOENBHOCTH, Y.
Cnenyer OTMETUTh, YTO TIOKA3aTEIsIMM 3KOHOMHYECKOH 3((HEKTUBHOCTH
NPUMEHEHHUS yI0OpEHUil SIBISIFOTCS U IPyTHe MOKa3aTelu:
® JIONOJHUTEIbHBIA YUCTBIA JOXOJ IpPHU HCIOJIb30BAHUM AarpOXMMMKATOB, THIC.
pyo./ra;
® JIOTIOJHUTENBHBIM YUCTHIA TOXO/ Ha KaXAbli pyOJib MPOU3BOACTBEHHBIX 3aTpar,
pyo.;
® JIOTMOJHUTEIbHBIA YUCTHIN 10XOJ Ha €AUHMIY BHECEHHBIX YAOOpEeHUM, pyO./ KT
(T1).
IIpu pacuere skOHOMHYECKON 3((PEKTUBHOCTU NMPUMEHEHHSI arpOXUMHUKATOB
HEOOXOMMO ONPEENIUTh JAOMOJIHUTENbHBIE 3aTPAThI, CBSI3aHHBIE C UX MIPUMEHEHUEM.
3arpaThl Ha TMOJy4YeHHE NPUOABKH YpoXkas OT MHUHEPATbHBIX W OPTraHMYECKHX

ynoOpenuit (3, py0./ra) paccuuThIBatOTCS 10 (hopMmyIie:

317 = 3nek T 3oy T Buennek T Buenov t 3y T 3oxp (5)

rie: 3npk — Pacxo/ibl Ha MPUOOpETeHHEe MUHEPAIbHBIX yI00pEHUH;

30y — pacxojbl Ha IPOU3BOJICTBO M XpaHEHHE OPraHUYeCKUX YI00peHU;

3ucnNPK — PACXOJIBI HA TOCTaBKY, BPEMEHHOE XpaHEHHE, MOTPY3KY, IEPEeBO3KY B IOJIE U

BHECEHUE MUHEPAJIBHBIX YA00PEHHUI;

3ueoy — PAacXoIbl  HAa TOTPY3KY, MEPEBO3KY B TOJIE M BHECEHUE OPraHMYECKHUX

yI0OpeHUI;

3y6. — pacxojsl Ha YOOpPKY, IepeBO3KY, 0pabOTKY M peaan3aluio NpuOaBKM ypoxKasd,

NOJIYYEHHOMH 3a CUET YAOOpEHHUI;

30xp — OOIIEXO35MUCTBEHHBIE U JPYTHE PACXO/IBI.

Yucterii poxon (Yy) paccUMTHIBAIOT 1O Pa3sHOCTH MEXKAY CTOMMOCTBIO

npubaBku (C,) ypoxas 3a cueT BHECEHHMs yIoOpeHuil u 3arpatamu (3,) Ha ee

noJiyaeHue no popmyre:
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qﬂ - Cn - 30 (6)

Ha ocHOBaHMM YHCTOrO JOXO0/Ja MOXHO PAaCCUMTATh JI0XOJ, MOJYyYEHHbIN Ha 1
pyOib 3aTpaT, CBSI3aHHBIX C IPUMEHEHHUEM OpPraHMYECKUX WIM MUHEpPaIbHBIX
ynoopenuit. Iy 3TOro YUCTHIN JOXO AEIUTCS Ha 3aTpaThl 7S MOJIYYeHUS NpUOaBKU
ypoxast oT ynoopenuil. Ilpu ymHOXeHHM moOdydyeHHOW BenuuuHbl Ha 100 MOXHO

MOJYy4YuTh peHTadenbHOoCTh (P, %) oT mpuMeHeHUs arpoXUMHUKaTOB

Yy x 100
P= (7)

Yucteii noxon Ha 1 kr NPK ompenensercs aeneHneM COOTBETCTBYIOIICH
JIOJT YCJIIOBHOTO YHCTOTO JIOXO/a C TeKTapa MoceBa Ha 103y BHECEHHS] MHUHEPATbHBIX
ynoopenuii (NPK), a ycloBHBIN 4YHMCTBINM T0XOa Ha 1 T OpraHUYECKHX YAOOpCHHNA —
JIeJICHUEM OCTaBIIEHCs JOJIU YCIOBHOTO YHCTOTO JOXOJAa C TeKTapa IMoceBa Ha 103y

BHECEHHBIX OPTAaHMYECKUX YA00pEHUIA.
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2 PACUET ATPOTEXHOJIOTMUYECKOU U ATPOXUMHNYECKOU
NOOEKTUBHOCTU

2.1 O01mme arpoTexXHoJ0rH4eCKue U arpoXuMHuYecKue rnmoxkazareau 3¢-
bexkTBHOCTH

Pacyer y4yeTHO#H ypoKaWHOCTH HA OCHOBE OYHKEPHOW. YPOXKaWHOCTb OYH-
IICHHOTO OT COPHOM MpUMeECH 3epHa NMpu PakTUudecKon BiaxkHOCTH (Yy, T/Ta) paccyu-

ThIBAaeTCs 10 hopmyJie

Vx4

rae: Yy — ypOKaHOCTh 3epHa IMociie YOOPKU 3epHOYOOpOYHBIM KOMOAHOM (YypOsKalHOCTh
OyHKepHas), T/Ta;
Y — uncroTta OyHKEpHOTO 3epHa, %.

Yuctora 6ynkepHoro 3epHa (Y, %) paccuutsiBaercs 1o ¢hopmyse

m; x 100
ma

q:

©)

rae. Mq — macca COpHOfI IMpUMECH B O6p3311€, T,
m, — obmas macca oOpasia, T.
YpokallHOCTb 3€pHa B IEPECUETE HA CTAHIAPTHYIO BJIAXKHOCTb, TAK Ha3bIBacMasi

«ydetHas (ctanmaptHas, amOapHas)» (Y, T/Ta) paccyuThIBaeTCs 1Mo opmysie
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Yy x (100-W,)

Vo= = 100-Wy)

(10)

rae: Yy — ypoKaiHOCTh OUMILEHHOTO OT COPHOM MPUMECH 3€pHa MpHU (PAKTUUECKON BIAKHO-
cTH (Ypo>KaifHOCTh OUHILIEHHOTO 3€pHA), T/Ta;
W, — (dakTryeckas BIaXXHOCTh 3epHa, %o;

W, — cranapTHast BIaKHOCTb 3€pHa, %o.

Tabnuma 13 — Bausinue ¢opM a30THBIX YA00peHHil HA YPOKAWHOCTH 3epHA STYMEHS.
(mpuMep opopmiieHHs Pe3yabTaTOB).

Ypoxaii- YpoxailHOCTH Baax- Ypoxaii-
Yucrora,
Bapuant HOCTH OyH- % OYHIIIEHHOT 0 HOCThH HOCTH y4eT-
KepHas, T/ra 3epHa, T/ra 3epHa, % Hasf, T/Ta
MOBTOPHOCTH 1
1. be3 ynoopenuii (K1) 2,18 97,1 2,12 13,5 2,13
2. P60K60 (K2) 2,39 95,2 2,28 13,6 2,29
3. P60K60Naa60 3,72 93,2 3,47 16,9 3,35
4. P60OK60NM60 3,54 94,6 3,35 16,5 3,25
NMOBTOPHOCTH 2
1. be3 ynobpennii (K1) 3,72 93,2 3,47 16,9 3,35

Pacuer ypoxkaiiHOCTH (CpedHel YPO:KAailHOCTH) 10 BAPMAHTAM HA OCHOBE
JAHHBIX 0 MoBTOpPHOCTAM. [Ipu pacuere ypoxkaitHoctu 1o Bapuantam (Y, 1/ra) uc-

MOJIb3yeTCsl cpeHeapruhMEeTHIECKOE 3HAYEHUE TI0 TIOBTOPHOCTSIM.

(Vemi1 + Yenot Yous+ Vou 4)
4

V= (11)

rae: Yers Yera: Yers; Yer 4 — YPOKaHHOCTB 3€pHA 10 TOBTOPHOCTSM BapUaHTa OIIBITA, T/Ta;
4 — 9ucno MOBTOPHOCTEH B BapUaHTe ombITa, %0.

JIist o1ileHKH BaprabebHOCTH 3HAYEHH 10 MOBTOPHOCTSAM PACCUUTHIBAETCS KO-

s¢dunment Bapuarmu (V, %).

Tabnuua 14 — Baunsaue ¢opmM a30THBIX yI00peHHii Ha YPOKAWHOCTH 3epHAa SYMeEHS.
Cpennee. (mpumep ogopmMiIeHUA Pe3yJIbTATOB).
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YpoxaiiHOCTh y4eTHasi 10 MOBTOPHOCTAM, | Koapdu- | Ypoukaii-
T/Ta HHEHT HOCTB 110
Bapuant
Bapua- BapuaH-
1 2 3 4

umu, % Ty, T/TA
1. be3 ynoOpenuii (K1) 2,13 2,26 2,06 1,84 7,56 2,06
2. P60K60 (K2) 2,29 2,35 2,24 2,29 5,52 2,24
3. P60OK60Naa60 3,35 3,65 3,36 3,48 7,81 3,36
4. P60OK60NM60 3,25 2,54 3,10 3,26 12,56 3,10

Cunraercs, uto ecau V He npesbimaer 10 % — W3MEHYMBOCTh HE3HAYUTEINbHA,
10-20 % — cpennsis u3MeHUMBOCTh; Oosee 20 % — 3HauWTeNnbHasA. B mpuBeneHHOM
MIPUMEPE YPOKANHOCTH O JEIITHKAM B BapuaHTax 1-3 BappUpoOBajia HE3HAYUTEIBHO, B
YETBEPTOM — YCTAHOBJIEHA CpPEAHAS M3MEHYMBOCTh. CIlIeOBATEIBHO, MOXKHO PAacCUu-
THIBAaTh CPEIHIOI0 YPOXKANHOCTH 10 BCEM BapHAHTAM.

Ecnu pacyetamu ycTaHOBJIEHO, YTO KOA((UIMEHT Bapualvy B OJTHOM U3 Bapu-
aHToB npeBalmaet 20 %, TO ciexyeT yCTaHOBUTH IPUYMHY CHJIBHOM M3MEHYMBOCTH. B
3TOM Clly4ae, KaK MpaBWIO, OJUH U3 PE3YJbTATOB B BHIOOPKE CHIIBHO OTJIMYAETCS OT
cpenHeii. Hanbonee xapakTepHbIMM NpUMEpaMH SIBJISIOTCSA: OMIMOOYHAs 3alKCh HC-
XOJIHOTO 3HAYEHHUs INPU NPOBEIECHUH PAacdyeTOB, HE yYTEHA IJIOMAb BBIKIIOUKHA. Bo3-
MO>KHO 3TO OLIMOKA HE YCTAHOBJIEHHOM NMPUYUHBL. B TOM Cilydae 3TOT COMHUTEIbHBIN
pe3ynbTaT OpakyrT WM HPOBOAAT BOCCTAHOBJICHHE pe3yJibTaTa PEKOMEHAYEMbIMU
METO/IAMH MaTEeMaTH4YE€CKOW CTaTUCTUKH.

Pacyer nNpoaAyKTHMBHOCTH 110 BAPHAHTAM C YY€TOM YPO:KailHOCTH OCHOBHOH
¥ MOO0YHOM MPOAYKUMHU. B MPON3BOACTBEHHBIX YCIOBUAX U B HAYYHBIX LEJIAX HAps-
1y C YPOKaHOCTBIO CEIbCKOXO35IMCTBEHHBIX KYJIbTYpP PaCCUMTHIBAETCS U MPOAYKTHB-
HOCTB. JIj1st aTOrO HEeoOXOAMMa MH(OPMAITUS TI0 YPOKAMHOCTH OCHOBHON U TTOOOYHOU
IIPOAYKIMU B IIEPECUYETE HA YUYETHYIO YPOXKAWHOCTb. ECIM ypokalHOCTb OCHOBHOM
IPOJAYKIMU IO BapuaHTaM ONbITa 003aTENbHO YCTAHABIMBACTCS B pe3yJbTaTe dKCIe-
PUMEHTOB, TO MMOOOYHON — JOMYCKAETCsl U pacyeTHO. {151 3TOro Mcmosib3yroTes MoKa-
3aTelld COOTHOILIEHUSI «OCHOBHAS MPOJYKLHUS : TOOOYHAs MPOIYKILIMS) MPUBEJICHHBIE B
CIIpaBOYHOM JuTeparype. TeM He MeHee, B arpOXMMUYECKUX HCCIEAOBAHUSAX MPUEM-
JIEMBIM SBJIIETCSL YUETHBIM METOJ onpeaeseHus: OnoMaccel moO0YHOM npoaykuuu. Je-

JIO B TOM 4YTO U3MCHCHUC ITUTaHUA paCTeHI/Iﬁ IMpHU UCIIOJIb30BAHUU y,H06peHHﬁ CymiecCT-
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BEHHO BIIUSET HA COOTHOIIIEHUE «OCHOBHAS MPOJIYKIUS : MOOOYHAs MPOAyKUus». Taxk,
HEJOCTATOYHOE MUHEPAIbHOE MUTAHWE 3EPHOBBIX KYJIBTYpP CONPOBOXKIAECTCS CHHKE-
HUEM JI0JIU 3epHa B 001elt 6nomacce pacrenus. [1o aTot npuunne

[IpoyKTUBHOCTH 3€pHOBBIX KyJIbTyp (3En, ThIC. 3€pH. €/.) paCCUUTHIBAETCS I10

bopmyie

3E0=(Yow * Ki) + (Vs * K3)  (12)

rae: Yoey — YPOKAHHOCTH OCHOBHOM MPOAYKIIUU B CPETHEM I10 BapUaHTY, T/Ta;
K; — ko3 dummenT nepeBoga OCHOBHON MPOAYKIIUU B 36PHOBBIC €TUHUIIBI;
VY106 — YPOKaMHOCTH TOOOYHOM MPOAYKIIMH B CPEHEM 110 BapUAHTY, T/Ta,

K, — koadppunment neperosa mobOYHON MPOIYKIIUU B 3€PHOBBIE €AMHUIIBL.

Tabmuma 15 — Bausinue popM a30THBIX yA00peHHiT HA MPOAYKTUBHOCTH 3€pPHA STUMEHS
(mpumep opopMieHust pe3yJbTATOB).

Ypo:xaitHOCTB, T/TQ IMpoaykrus- CooTHOLIEHHE «OCHOB-
Bapuanrt HOCTb, ThIC. Hasl NPOAYKIMS : 110-
3epHa COJIOMBI
3epH. ea./ra 004YHasi NPOAYKIMSD)
1. be3 ynobpenutii (K1) 2,06 2,78 2,76 1:1,35
2. P60K60 (K2) 2,24 2,77 2,93 1:124
3. P60K60Naa60 3,36 3,11 4,14 1:0,93
4. P60OK60NM60 3,10 3,02 3,86 1: 0,97

Pacyer npudaBKu ypoKallHOCTH OT MHMHEpPAJbHBLIX ynoOpeHuii. [IpubaBka

ypoxaiinoctu (Ily,, T/ra) paccunteiBaercs mo Gopmyie

HYp: Vy— Vi (13)

rae: Yy — ypokailHOCTh 1o yoopeHHomy (ony, 1/ra;,
Yk — ypokallHOCTh B KOHTPOJIbHOM BapuaHTe (0e3 yno0penuii i poHoBOoe BHECEHUE
ynoOpeHuii), T/ra.
[TpubaBky ypoX)alHOCTH MOKHO TMPEACTaBUTh B OTHOCHTEIBHBIX C€IMHHIIAX —

npoueHTax. Pacuers! nokaszarens (Ily,y, %) BBIIOMHAIOTCA IO OpMyIIe

Vi, % 100
Vi

(14)

HYp%:
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rae: Yy, — IpubaBKa ypoxKaiHOCTH 1O y1oOpeHHOMY (QOoHY, T/Ta;
VY — ypoKaliHOCTh B KOHTPOJILHOM BapuaHTe (0e3 ynoOpeHuit nim ¢poHOBOE BHECEHUE

ynoOpeHnuit), T/ra.

Tabmuma 16 — Bausinue ¢popM a30THBIX yA00peHUii HA ypoKaiiHOCTh M NMPUOABKY Ypo-
JKailHOCTH 3epHa ssuMeHs (mpuMep oopMIIeHUS Pe3yJbTATOB).

Bapuant YpoxailHOCTD, IIpubaBka ypoxaifHOCTH
T/ra k K1, t/ra | x K2, 1/ra k K1, % k K2, %
1. be3 ynobpennii (K1) 2,06 — — — —
2. P60K60 (K2) 2,24 0,22 — 10,7 —
3. P60K60Naa60 3,36 1,30 1,12 63,1 50,0
4. P60K60NM60 3,10 1,04 0,86 50,5 38,4
HCPgs 0,30

AHaJIOTUYHBIM 00pa30M MPOBOAT MPUOABKY YPOKAMHOCTH B IIepecyeTe Ha
MPOAYKTUBHOCTb.

Pacuer moseBoro yuacrus ynoopenuii B popmupoBanus ypoxasi. Jlonesoe
yqacTue yao0peHuid B (pOpMHUPOBAHUHN ypOXKas — 3TO IIpruOaBKa ypOKaHHOCTH OCHOB-
HOM MM MOOOYHON MPOAYKIUU (WJIA MPOAYKTUBHOCTH) MPU UCIOJIH30BAHUU arpoXu-
MMKATOB BBIPA)KCHHAsI B OTHOCUTEJIbHBIX €IMHUIIaX — MporeHTax (%).

Pacuer nokazarens (Ilnpkos, %) IpoBOUTCA 110 hOpMYIIE

Vi % 100
%

(15)

Inpkop=

rae: Y — ypoKalHOCTb 110 y100peHHoMY (hoHYy, T/Ta;
V1, — IpubaBKa ypoxkaiHOCTB 110 ynoOpeHHoMY (oHy, T/ra.
O} hekTUBHOCTh KOMIUIEKCHBIX YA0OpPEHUH (IBOWHBIX U TPOMHBIX) MOXKHO OIle-
HUTh PA3HOCTHBIM METOJIOM. Tak, Mo MPOBEICHHOMY HUXKE MPUMEPY, B KOHTPOJIHLHOM
Bapuante (K2) donom BHocutcs PK ynobpenue, a B onbITHRIX — gonoHuTensHO N. B

ATUX BapuaHTax jaojeBoe ydactue PK onpenensercs mo dopmyse

ko= Tnpkos — LTIno (16)

rae: Ilpky, — noneBoe yuactue pochopHO-KamuiHBIX ya0O0peHuit B (pOpMHUPOBAHUN ypOKaK-

HoctH, %;
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[Npko, — TOTIEBOE yUacTHE a30THBIX-(POCHOPHO-KATUHHBIX YA0OpeHUi B (pOPMHUPOBAHUH
ypoxaiiHoctu, %;

[1\o, — TOJIEBOE yUacTUE a30THBIX YI00peHuil B pOPMHUPOBAHUH ypOKaitHOCTH, Y.

Tabnuua 17 — Bausinue ¢popM a30THBIX yI00peHUIl HA YPOKaAHHOCTH M NPUOABKY YpO-
’KailHOCTH 3epHa ssuMeHs (mpuMep oopMIIeHUS Pe3yJabTATOB).

. MoneBoe yyactue ynodpenuii, %
Bapuant YpoxaiiHoCcTh, T/TA NPK N PK
1. be3 ynoopenwii (K1) 2,06 — — —
2. P60K60 (K2) 2,24 — — 9,82
3. P60K60Naa60 3,36 38,69 33,33 5,36
4. P60K60NM60 3,10 33,55 27,74 5,81

Pacyer okynaeMocTu MHUHePAJbHBIX yA00peHuii. Pacuer omnatel yaoOpeHuit

ypoxkaeMm (Oy, KI/KT) 3epHa pacCUUThIBAETCS 10 hopMmyIie

Yy, X 1000
ﬂNPK

Oy= (17)

rae: Iy, — npubaBka ypoxalHOCTB IO yI0OpeHHOMY (OHY, T/Ta;
1000 — koapunment neperoaa mprudaBKU ypOKaMHOCTH C T/Ta Ha KI/Ta;
Jnpk — 1032 MuHepanbHoro yaoopenus, KrNPK/ra.

B cayuae, ecnu ucmonb3yeTcs HECKOJIBKO BHJIOB MUHEPAIBbHBIX YAOOPEHHI
(NPK), B pacuerax wucmosb3yercs ux cymma. Hampumep, mpu moze P60K60Naa60
CyMMapHO€ KOJMYECTBO 3JIEMEHTOB mutanusi coctasiuser 180 kr/ra. Ilpu uzyuenun
OTIICJILHBIX BUOB yAOOpEeHHI Ha (pOHE APYTHX, /1032 YCTAHABJIMBACTCA PA3HOCTHBIM
MeronoM. Hampumep, B Bapuante ¢ TpexBuI0BbIM yaoOpeHueM P60K60Naa60 Bo3-
MO>KHO YCTaHOBJICHHE OKYIIaeMOCTH a30THBIX yA0OpeHHi B 03¢ 60 Kr/ra B CpaBHECHUH
¢ BapuantoM P60K60.

Ta6muma 18 — Bausinue ¢gpopM a30THBIX y100peHMid HA YPO:KAWHOCTH U OILIATY yao0pe-
HHUH YPOKAWHOCTBIO 3epHa siuMeHsl (mpumep 0GpopMJIeHUs Pe3yJIbTATOB).

Vpomaiinoers, Jo3a ynoopenui, Omnuara yno0penuii ypo-
Bapuant Kr/ra 7KaeM 3epHa, KI/Kr
T/Ta
BCET0 N BCET0 N
1. be3 ynoopennii (K1) 2,06 0 — — _
2. P60K60 (K2) 2,24 120 - - _
3. P60K60Naa60 3,36 180 60 7,22 18,7
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| 4. P6OOK60NM60 | 3,10 | 180 | 60 | 5,78 | 143

Cnenyer OTMETHTbH, YTO OIUIaTa yHAOOPEHUH ypOXKAaeM PACCUUTBIBACTCA, €CIIU

JIOCTOBEpHAas MPUOaBKa ypOKAWHOCTH B 3TOM BapUaHTE.

Ta6muma 19 — Bausinue ¢gpopM a30THBIX yA00peHHd HA YPO:KAWHOCTH U OILIATY ya00pe-
HUH YPOKAWHOCTHIO 3epHA sTYMeHs (MpuMep o(popMiIeHUS Pe3yJabTATOB).

IIpoayKTHBHOCTD, Jo3a ynoopenwuii, Omara ynoOpennii ypo-
Bapuant Kr/ra JKaeM 3epHa, 3epH. el1./Kr
TBIC. 3€pPH. e/1./ra
BCETO N BCETO N
1. be3 ynoopenuii (K1) 2,76 0 — — —
2. P60K60 (K2) 2,93 120 — 1,42
3. P60K60Naa60 4,14 180 60 7,67 20,17
4. P60K60NM60 3,86 180 60 6,11 15,50

AHaJIOTUYHBIM 06p330M IMPOBOJAT PACUCTHI OINIAThI y,[[06p€HHI?I YpPOKacM OC-

HOBHOM Y MOOOYHOM MPOAYKIIMHU B MEpeCcUETe HA MPOTYKTUBHOCTD.

2.2 CnenuajibHble arPOXUMHYECKHE MOKA3aTe U 3(PPEeKTUBHOCTH

33TpaTbI y;:loﬁpelmﬁ Ha MPOU3BOACTBO NMPOAYKIIMHA PACTCHUECBOACTBA. OTO0T

MOKa3aTellb XapaKTepu3yeT KOJIMYECTBO MCIOIb3YEMbIX YIOOpPEHUN HA €IUHUILY MPO-
V3BEJICHHOM PAaCTEHUEBOMUYECKOM MpOoAyKiuu. Pacuer 3aTpar Ha NpoOU3BOJACTBO IIPO-

OYKIMH pacTeHHEeBOACTBA (3y, KI/T) IPOBOAMUTCS 0 (hopMyJie

3y

y

— Lnek * 1000

(18)

rae: Y — ypoxalHOCTh 10 ya1o0peHHoMY (oHy, T/Ta;

1000 — ko3¢ punmenT nepeBoga MpUOABKU YPOKAMHOCTH € T/Ta Ha KI/Ta,

Hnpk — o3a MuHepanbHoro yaoopenus, KTNPK/ra.

Ta6muma 20 — Bausinue ¢gpopM a30THBIX yA00peHMd HA ypoKailHOCTh U OILIATY yao0pe-
HHUH YPOKAaWHOCTH 3epHa siuMeHs (mpumep opopMJIeHUS Pe3yJIbTATOB).

Bapnant YpoxaiHOCTD, Jo3a ynoopenwuii, 3aTrparbl y100peHuii Ha
T/Ta Kr/ra NPOU3BOJCTBO 3¢PHA, KI/T
1. be3 yno6penwmii (K1) 2,06 0 —
2. P60K60 (K2) 2,24 120 53,6
3. P60K60Naa60 3,36 180 53,6
4. P60OK60NM60 3,10 180 58,1
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Pacuer coaep:kaHus (KOHIEHTPALMH) 3JIEMEHTOB MUTAHUSA U OPraHUYECKHX
BEIIECTB B PACTEHHMEBOAYECKONW NMPOAYKUMH. B arpoOHOMHUYECKHX HCCIIEIOBAHUSIX
00s3aTEIbHO OMPEEIAETCS XUMHUUYECKII COCTaB MPOU3BEIEHHON pPacTEeHUEBOUECKON
MpOAYKIUU. Bo-mepBBIX, PEryJMpOBaHUE NUTAHUS PACTCHUWA NPU HUCIOJIb30BAHUU
yIOOpEHUI COMPOBOXKIAETCA U3MEHEHUEM COJACpPKAHUS OPraHWYECKUX U MHUHEpasb-
HBIX BEIIECTB, XAPAKTEPU3YIOIINX KAa4eCTBO MPOAYKIHUH. BO BTOPBIX, KOHLIEHTPALIUS
AJIEMEHTOB MUTAHUSI B OCHOBHOW M MOOOYHON MPOTYKIIMHU UCIOJIB3YETCS JJIsl pacyeTa
MHOTHX IOKa3aTelield arpoXuMHUueckoil d3(PGeKTUBHOCTU yIOOpPEHUMN: X03UCTBEHHBIN
Y HOPMaTUBHBIA BBIHOC, KOA(DPUIIMEHT UCTOJIb30BAHUS DJIEMEHTOB MUTAHUS U3 YJ100-
PEHHI U TTOYB.

B pacuerax ucnosib3yrOTCA pe3ysbTaThbl aHaIU3a PACTEHUEBOIYECKOW IMPOIYK-
MU, BBITOJHIEMBIE UCHBITATEILHBIMU JIA0OPATOPUSAMH IO OINPEICICHHBIM METOAU-
kaMm. Kak mpaBuiio, 3Ti 1abopaTopuu MpeaoCTaBISIOT pe3yiabTaThl B Iepecuere adco-
JIOTHO CYXYIO0 MaccCy HcclieyeMbix oOpasioB. [lonmydeHHble pe3ynbTaThl ClAeayeT Ie-
PECUMTHIBATh HA CTAHJAPTHYIO BJIA)KHOCTh NIPOAYKIMHU (OCHOBHOM MM MOOOYHOM ).

B kadecTBe mpumepa NpUBOAUTCS pacueT coaepkaHus (MacCOBOM 10JM) OenKa B

3epHe stuMeHs (Xcow, %) Mpu CTaHIAPTHOMN BIIAKHOCTH

Yoo Xow * 100
(100 - W)

(19)

rae: Xow — coaepkanue (MaccoBas J0Jis) OelKa B 3€pHE B IepecyeTe Ha aOCOIOTHO CYXYIO
HaBECKY, %o;
W, — cTanmapTHas BTaXXHOCTh MPOAYKIUHU, Y.
AHanOTHYHBIM 00Pa30M BBIMOJTHSIIOTCS PACUYETHI U TIO IPYTUM TTOKA3aTEIISIM.
XUMHYECKAN COCTAaB PACTEHMEBOMYECKOM MPOAYKIIMUA CJIEIYET BBINOJHATH B
oOpasiax, OTOOpaHHBIX BO BCEX MOBTOPHOCTSAX BapHaHTa W OMbITA. DTO HEOOXOJIUMO
JUIg pacyera JOCTOBEPHOCTUM M3MEHEHHUS XMMHUUYECKOIO COCTaBa MPOAYKIMU OT arpo-
TEXHUYECKUX MPUEMOB. ECi yCTaHOBJIEHA JOCTOBEPHAs Pa3HUIA B 3HAUYCHUSX IO Ba-

pUaHTaM OIIbITa, MPOBOAUTCS pacueT mpubdaBok. /(s 3Toro ucnonb3yroTes GopMyIisl,
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IIPUBEICHHBIEC BBIIIE MPUMEHUTEIBHO K YPOKAUHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIb-

TYyp.

Ta6muma 21 — Bausinue (opm a30THBIX y100peHNI HA cojep:KaHue 0eJIKa B 3epHe sSIPo-
BOM NMueHUNbI (mpuMep oGopmiieHNs Pe3yJIbTATOB).

Conepixanue Heska IMpubaBka Gesika Ha 1
Bapuant B 3epHe, % IIpudaBka 0enxa «r NPK
W0% | W14% | kK1,% | kK2,% | kK1,% | kK2, %
1. be3 ynoopennii (K1) 12,9 11,1 — — — —
2. P60K60 (K2) 14,2 12,2 1,1 0,009 —
3. P60K60Naa60 15,8 13,6 2,5 1,4 0,014 0,023
4. P60K60NM60 16,5 14,2 3,1 2,0 0,017 0,033
HCPgs 1,3

Pacuer cOopa mosie3HBIX KOMIIOHEHTOB PACTEHHEBOAYECKOH MPOXYKIUEH.
CenbCKOXO35MCTBEHHBIE KYJIBTYPbI BBIPAIIUBAIOTCA IO OMPEICICHHOMY LIEJIEBOMY Ha-
3HaueHUI0. B Tabnulle nmpuBeAeHbI caMble BaXKHBIC TTOKA3aTEIN KauecTBa OIMpECICH-

HBIX BHJOB HpOI/I3BOIII/IMOﬁ IMPOAYKIIHNH.

Tabmuma 22 — PacTreHneBoayecKkasi MPOAYKIUS M NMOKAa3aTeJ Il Ka4ecTBa, MO0 KOTOPbIM
paccYuTHIBaETCH cOOp

Iloka3zareanb
IIpoaykums 1o Ha3HAYEHHU IO = v
OCHOBHOH JAONOJTHHUTEIbHBIN
[TmeHnna npogoBOILCTBEHHAS CeIpas KJIeHKOBHHA benoxk
O3uMas po’Kb IPOJOBOIbCTBEHHAS benoxk
Sldmens IpOIOBOJILCTBEHHBIM benok
SlumeHp NMBOBApEHHBIN Kpaxman
3epHO KOPMOBOE CeIpoi poTenH bE9B
Panc, ropuunna, nex CeIpoii xxup benok nim ceipoit po-
TEUH
Kaprodens Kpaxwman benok
3eJIeHbIe KOpMa ChIpoii MpOTENH bEOB

Pacuer cbopa 6enka ypoxkaem (Cg,, T/Ta) paccuuThiBaeTCs M0 Hopmysie

V x XCmW

CEJI -

(20)

rae: Y — ypoKailHOCTh SUMEHsI B TIEpecUeTe Ha YUYETHYIO Maccy, T/Ta,

Xcw — coaepikanue (MaccoBas J1oiisi) Oenka B 3epHE B IepecueTe Ha CTaHIapPTHYIO

BJIQYKHOCTH, %.
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Ta6muma 23 — Bausinue ¢opM a30THBIX y100peHuii Ha cOop Oesika B 3epHe sIPOBOI Milie-
HHULIBI (MpuMep 0(opMJICHHS Pe3yJIbTAaTOB).

IIpubaBka coopa Oesika
Bapuant Coop Oesika, Kr/ra < K1, % < K2, %
1. be3 ynoopennii (K1) 0,23 — —
2. P60K60 (K2) 0,27 0,045 —
3. P60K60Naa60 0,46 0,228 0,184
4. P60K60NM60 0,44 0,212 0,167

X039MCTBEHHbIII BBIHOC 3JIEMEHTOB NHUTAHUsA. XO035AMCTBEHHBIM BBIHOC dJie-
MEHTOB IMHUTAaHUSI — 3TO KOJMYECTBO 3JIEMEHTOB IUTAHHUS, COJEPKAIIECECS B COCTABE
OCHOBHOUM U MOOOYHOM MPOAYKIIUU U OTUYKJIAEMOE C 3€MEJIbHOTO YTOJIbs B COCTaBe
PaCTEHUEBOAYECKON MPOAYKIMHU. Pacder X0341iCTBEHHOTO BBIHOCA AJIEMEHTOB ITHUTA-

Hus (BX\pk, KI/Ta) MPOBOAUTCS B HECKOJIBKO 3TAIOB MO GopMyiaMm

BXOCHNPK: (yOCH x XOCHCmNPK) x 10 (21)

rae: BXoeunpk — X03siicTBeHHBIN BeIHOC N, P mmi K ocHOBHOM mpoayKIinei, Kr/ra;
Y 0w — YPOXKAHHOCTH OCHOBHOM MPOYKIIMH (TIPU CTaHIAPTHOM BIAXKHOCTH), T/Ta;
XoenCiNPK — COZIEpKaHUE (KOHUEHTpalys) B OCHOBHOM MPOAYKLHUH (IIPU CTaHAAPTHOMU
BraxxHoctu) N, P umu K, %.
Ecnu Hapsimy ¢ OCHOBHOUM MPOAYKIIMEH BeJETCs yOOpKa M MOOOYHOM MPOIyK-

o1H, IMIPOU3BOANUTCA paCuCT XO3SMCTBEHHOT'O BEIHOCA JJIIs 3TOM MMPpOAYKIHH.

BXoonek= (Y1106 X Xoscmne) < 10 (22)

riae: BXposnek — X03siicTBeHHbIN BeiHOC N, P nnu K mo6GouHo# mpoaykmueit, kr/ra,
VY1106 — YPOKaiHOCTH MOOOYHOM MPOYKIMHU (TIPY CTAaHAAPTHOM BIAXKHOCTH), T/Ta,
XosciNPK — COJIEpKaHMe (KOHLIEHTpalys) B MOOOYHOM MpOayKIMU (MIPU CTaHAAPTHOU
BrnaxHocTtu) N, P wiu K, %.

OO0l XO3SIMCTBEHHBIA BBIHOC DJIEMEHTOB IIMTAHUSI OCHOBHOW W NOOOYHOM

npoaykiuen (BXypk, Kr/ra) mpoBoautcs 1o hopmysie

BXNPK: XOCHCmNPK + XHO6CmNPK (23)
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rae: BXoeunpk — X03stiicTBeHHBIH BeiHOC N, P rimn K ocHOBHOI npoaykiuei, Kr/ra,

BXnosnpk — X03siticTBeHHBIN BBIHOC N, P i K moOo4HoO#M nmpoayKIinei, Kr/ra.
JIOTIOJIHUTENIHHO BBITIOTHSAIOTCS PACUEThl 3aKOHOMEPHOCTH U3MEHEHUS B 00IIEM
X03MCTBEHHOM BBIHOCE JI0JIU OCHOBHOM M MOOOYHOM MPOAYyKIUHU. Pe3ynbTaThl MOKHO
MIPEJACTAaBUTh B BUJIC COOTHOIIICHUS HJIM B IIPOIIEHTAX OT OOIIEro X03sUCTBEHHOI'O BbI-

HOCa.

Tabmuna 24 — Bausinue ¢opM a30THBIX yI00peHHii HA YPOKAWHOCTH U OIJIATY ya00pe-
HUH YPOKAWHOCTH 3epHa stuMeHsl (mpuMep oGopMJIeHNs Pe3yJIbTATOB).

Ypoxaii- Conepxanue X035 cTBEeHHBbII CooTtHo-

e HOCTb, T/Ta 3JIeMEHTA B BBIHOC, KI/Ta HIeHH e

Bapuant €0J1I0 €0J1I0 BbIHOCA

MEHT 3ep- | coso- | 3ep- . | Bce-
3epHa | MBbI MO «3€pHO :
He Me HOM ro

€0JIOMAY

1. Bes yno6penuii N 206 | 2,78 | 1,78 | 0,45 36,7 | 125 | 49,2 1:0,34
(K1) P,05 2,06 | 2,78 | 0,81 | 0,18 16,7 50 | 21,7 1:0,30
K0 206 | 2,78 | 052 | 1,05 10,7 | 29,2 | 39,9 1:2,72

N 224 | 2,77 | 195 | 0,42 43,7 | 11,6 | 55,3 1:0,27

2. P60K60 (K2) P,05 2,24 | 2,77 | 0,86 | 0,24 19,3 6,6 | 259 1:0,35
K>0 224 | 2,77 | 055 | 1,15 123 | 319 | 44,2 1:2,59

N 3,36 | 3,11 | 2,18 | 0,58 73,2 | 18,0 | 91,3 1:0,25

3. P60K60Naa60 P,05 3,36 | 3,11 | 0,85 | 0,21 28,6 6,5 | 351 1:0,23
K0 3,36 | 3,11 | 055 | 1,13 185 | 351 | 53,6 1:1,90

N 3,10 | 3,02 | 2,27 | 0,56 704 | 16,9 | 87,3 1:0,24

4. P60K60NM60 P,05 3,10 | 3,02 | 0,84 | 0,21 26,0 6,3 | 32,4 1:0,24
K>0 3,10 | 302 | 054 | 1,12 16,7 | 33,8 | 50,6 1:2,02

HopmaTuBHBINA BBIHOC 3JIEMEHTOB MUTAHUA. HOpMaTUBHBIN BBIHOC — 3TO XO-
31ICTBEHHBIN BBIHOC, PACCYMTAHHBIA HA MACCYy OCHOBHOM IPOAYKIMH, C YYETOM COOT-
BETCTBYIOILIETO KOJIMYECTBA MOOOYHON MpOAYKIMU. PacyeT X034iCTBEHHOr0 BbIHOCA

anemeHToB nutanus (BHypk, KT/T) mpoBoauTCs 10 hopmyiie

BXnpk

BHypk = v,

(24)
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rae: BXypk — xo3siictBenHbIl BoIHOC N, P unu K (ocHOBHOM npoaykiue ¢ y4eTom nooou-
HOM1), KT/Ta;

Y 0cn— YPOKAHHOCTH OCHOBHOM MPOIYKUUHU (TIPU CTAaHAAPTHOM BIaKHOCTH), T/Ta.

Tabmuma 25 — Bausinue ¢popM a30THBIX yI00peHH HA YPO:KaiHOCTh U OILIATY yJa00pe-
HUH YPOKAMHOCTH 3epHa stuMeHsl (mpuMep oGopMJIeHNs Pe3yJIbTATOB).

Bapuant HopmaTuBHbIi BBIHOC, KT/T CooTHolieHue B BbIHOCE, %0
N P205 KzO BCero N P205 Kzo
1. be3 ynoopennii (K1) 23,9 10,5 19,4 53,8 44,4 19,5 36,1
2. P60K60 (K2) 24,7 11,6 19,7 56,0 44,1 20,7 35,2
3. P60K60Naa60 27,2 10,4 16,0 53,6 50,7 19,4 29,9
4. P60K60NMO60 28,2 10,4 16,3 54,9 51,4 18,9 29,7

Ko3¢ppuuuent Bo3MemeHusi BbIHOCA 3JjieMeHTOB nuTanus. Kosdduuuent
BO3MECIICHHS BBIHOCA MUTATENbHBIX 371eMeHTOB (KBBypk) paccumThIBAIOT JeeHHEM
JI03bl JIEMEHTAa MUTAHUS B COCTaBE yIOOpEHUS HAa XO3AMCTBEHHBIN BBIHOC 3JIEMEHTa

nuTanus. PacueTsl mokaszaTesst MpoBOASTCS 1o hopmylie

KBBNPK = éIXNil\i;:( (25)

rae: nek — 1o3a muHepasbHOTO yaoopenus, KrNPK/ra;
BXnpk — xo3stiictBeHHbIN BhIHOC N, P win K (ocHOBHO# mpoayKiuen ¢ y4eToM mooou-

HOI), Kr/Ta.

Tabnuima 26 — Bansinue ¢gpopM a30THBIX yA00peHMid HA YPO:KAWHOCTH U OILIATY ya00pe-
HHUi YPOKAHOCTH 3epHa siuMeHs (mpumep oopMJIeHUS Pe3yJIbTATOB).

XozsiiicTBeHHbl BbI- | Jl03a ynoOpeHui, Koy puumnenr Bozme-
Bapuanr HOC, KI/Ta Kr/ra LICHUs] BBIHOCA

N P,Os | KyO N P,Os | KO N P,0s5 K>0

1. be3 ynoopenuii (K1) 49,2 21.7 39,9 — —

2. P60K60 (K2) 553 | 25,9 | 4472 — 60 60 — 2,32 1,36
3. P60K60Naa60 913 | 351 | 536 60 60 60 0,66 1,71 1,12
4. P6OK60NM60 87,3 | 324 | 506 60 60 60 0,69 1,85 1,19

Koy¢ppuumeHT ncnosib30BaHus 3J1eMeHTOB MUTaHUsA U3 no4Bbl. Koapdunuu-
CHT HMCIIOJIb30BaHMs 3JeMeHTOB nutanus u3 mouBsl (KUIIypk, %) — 5T0 MaccoBas g0t

3ariaca HO,ZIBI/I}I(HOﬁ q)OpMBI MaKpO- UJIKM MHUKPOJJICMCHTA, NCIIOJIb30BaAHHASA PACTCHHUEM
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JUTSl IATaHUA 3a 1 BereTanuoHHbIN nepuoa. PacueTsr mokasarenst mpoBoasTCs 1o (op-
MyJIe

Mypk x 100
26
BXnpk (26)

rae: Mypk — 3amac moJBKHBIX (GopMbl 37eMeHToB nutanus B mouse (N, P wmm K), kr/ra;

KH:II\px =

BXnpk — xo3stictBenssiit BiHOC N, P unu K (ocHOBHOM mpoaykiueit ¢ yueroM no0ou-
HOI1), KT/TA.
3anac »nemMeHTOB NuTaHus B mouBe (Mppk, KI/Ta) pacCUMTHIBACTCS IO CIEAYIOIICH
dbopmyme
MNPK = 9HNPK x h x d x 10 (27)

rae: Ollypk — comeprkanue MOABUKHON (GOPMBI dJIEMEHTA MUTAHUSI B TIOUBE, MI/KT,
h — rmyOuHa MaxoTHOTO CJI0SI IIOYBBI, M;

d — IIOTHOCTB TAXOTHOTO CIIOS IOYBHL, T/CM.

Tabmuma 27 — Ko duiueHT Mcmoab30BaHusl 3JIeMEHTOB MUTAHHUs W3 NMO4YBbl. PaBHO-
BecHasi IUIOTHOCTH MouBbI 1,25 r/cm’, mommocTe maxornoro ciosi 20 cm (mpumep
oopMmiieHHsI pe3yJIbTATOB).

Copepxxanue noa- 3anac moABUKHBIX Koa¢pdunnenr unc-
BUZKHBIX (pOpPM dJ1€e- (opm s1emenToB M0JIb30BaHUA dJIeMEeH-
Bapuant MEHTOB NMUTAHUSA B MUTAHNS B 0YBE, | TOB MUTAHUS U3 MOYBBI
no4Be, MI/KT MI/KI %

N P,Os | K;O N P,Os5 | K;O N P,0s5 K,O

1. be3 ynobpenuii (K1) 85 120 96 213 | 300 | 240 | 23,2 7,2 16,6

2. P60K60 (K2) 96 124 98 240 | 310 | 245 | 23,0 — —
3. P60K60Naa60 95 129 91 238 | 323 | 228 — — —
4. P60K60NM60 91 123 89 228 | 308 | 223 — — -

PaznocTHbIN MeTO onpeiesieHust Kod(PhUIMeHTa 2JI€MEHTOB MUTAHUS U3 TTOYBBI
MMEET MHOXECTBO MOTpEIIHOCTe. Bo-mepBhIX, 3amac 3J€MEHTOB MUTAHHUS B MOYBE
PACCUUTHIBACTCS TOJILKO B TTAXOTHOM CJIOE, XOTSI PACTEHHUSI YaCTUYHO MOTJIOIAIOT TH-
TaTeJIbHbIC BEIIEeCTBA U U3 OoybIIMX TIyOuMH. Bo-BTOpHIX, B pacuerax HeoOXxoauma
uH(pOpMaIUs O KOJIMYECTBE IJIEMEHTOB MUTAHUS, KOTOPHIE PACTEHUS TOTJIOMAIOT U3
MOYBBI B TEYCHUE BEreTAIlMOHHOTO Meproaa. Tak Kak 04eHb CJIIOKHO OMpeAesaTh OUOo-
JIOTUYECKUN BBIHOC DJIEMEHTOB MUTAHUS, TIPU pacueTe KodhuimeHTa ucrnoibpb30BaHus

OI'PaHUYIHIINCDH XO03SCTBEHHBIM BBIHOCOM. B TPCTbUX, KOC—)(i)(bI/IIII/ICHT HCIIOJIB30BaHU
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AJIEMEHTOB MUTAHUS U3 TIOYBBI Pa3HOCTHBIM METOJIOM IO3BOJISIET PACCUUTHIBATH TTOKA-
3aTellb TOJIBKO B BapHaHTax 0e3 BHeceHUs ynoOpenuit. Gaktudecku kKodhPumueHT mc-
MI0JIb30BaHUS DJIEMEHTOB MUTAHUS U3 MMOYBBI BAPHUPYET B 3aBUCHMOCTH OT 103 MUHE-
pPaNBbHBIX YIOOPEHUN U COOTHONICHHS B HUX JICMEHTOB TTUTAHUS.

Ko>ddunueHT ucnonb30BaHusi 3J1eMEHTOB MUTAHUSA U3 yao0peHuii. Kord-
(DUIMEHT UCTIOIB30BAHUS IEMEHTOB NuTanus u3 yaoopenuit (KNY wpk, %) — 310 Mac-
COBast J0JIsl MAKpO- WM MUKPO3JIEMEHTa yI0OpEHUs, UCIIONB30BaHHAS PACTCHUEM JIJIs
nuTaHus 32 1 BeretannoHHBIN iepruoa. PacdeTsl mokazaTels mpoBOAsATCS 1Mo hopMyie

BXYnpk — BX0
KHYNPK — ( NF:ZKZNPK NPK) (28)

rae: nex — o3a muHepanbHOTo yaoopenus, KrNPK/ra;

BXO0npk — xo3sticTBenHslit BeiHOC N, P unu K B BapuanTe 6e3 yaoOpeHuid, Kr/ra;
BXVYnpk — xozsificTBeHHBINM BhIHOC N, P mnu K mpu ucmonbs30BaHHM MHHEPATBHBIX
yIOOpeHul, Kr/ra.
B pacuerax cneayeT npaBuiIbHO BHIOMpPATh KOHTPOJIbHBIM BapuaHT. B pacuerax
no 3pdexTuBHOCTH DOCPOPHBIX M KANUIHBIX YH00peHuil koHTposiem siBisietcss K1,

a30THbBIX — K2.

Tabmuma 28 — KosagduumeHT MCnoJb30BaHUs 3JIEMEHTOB NMUTAHUS UX MHHEPAJIbHBIX
ynoopenuii (mpumep ogopmiaeHusl pe3yIbTaATOB).

Koy¢ppuumenr uc-

Jlo3a 3j1eMeHTA MUTA- X03s1iicCTBEHHBIH NMOJIL30BAHMA dJIEeMEH-
Bapuant HHUSA, MI/KT BBIHOC, KI/Ta TOB MUTAHUSA U3 Y100-
eHuid %

N P,Os | K5O N P,Os | KO N P,Os K,0O
1. be3 ynoopenuii (K1) - - - 492 | 21,7 | 39,9 —

4,2 4,3

2. P60K60 (K2) - 60 60 55,3 | 25,9 | 44,2 —
3. P60K60Naa60 60 60 60 91,3 | 351 | 536 | 36,0 13,4 13,7
4. P60K60NM60 60 60 60 87,3 | 32,4 | 50,6 | 36,2 10,7 10,7

CrnenyeT OTMETUTD, YTO TIPUBEJICHHAS BBIIIIE METOAMKA pacyeTa KoddduiueHTa
WCITIOJIb30BaHUS YAOOPEHUI Pa3HOCTHBIM METOJIOM HE JIMIIeHa morpemHoctyd. Ha oc-
HOBE HcclieoBannii ¢ meueHbiMu atomaMu NPK BbIsSIBII€HO, UTO TIPU MCIIOJIB30BAHUU
a30THBIX yao0penuii no ¢pony hochopHO-KATUMHBIX YCUITUBACTCS MOTJIONICHUE pacTe-

HusiMu P u K U3 arpoxuMHukaToB v MOYBBHI.
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