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YIJIepona, MOBBIMICHHUS POU3BOAUTEIFHOCTH, YCTOWYHBOTO 3EeMIICHACTHS M MUHHMH3AIUN BHIOPOCOB
MApHUKOBBIX Ta30B. B OIHOM BapHaHTE OCYLIECTBICHMS TPEUIONKEH Croco0, BKIIOYAIOUIMN IT0CEB
copra Brassica carinata B KadecTBe BTOPOH KyJIBTypHI B CEBOOOOPOTE C NEPBOHW KYNBTYpoH win
JUIA 3aMCHBI TIApOBAHUS; BHEAPCHHE METOAOB YIPABICHHUS 3€MEIbHBIMH PECYpCaMU UL COKPAIICHIUS
UCIIOJIb30BaHMUS MCKOIIAEMbIX BHIIOB TOIUIMBA U MaKCUMAaJIbHOTO YJIaBIMBAaHMS aTMOC(EPHOrO yIiiepoza
pacTuTensHBIM MaTepHanioM Brassica carinata; c6op ypoxkas copta Brassica carinata s morydeHHS
3epHa u Bo3Bpar oT 70 1o 90% Bcero pacTuTeIbHOrO Marepuana u3 copra Brassica carinata, moMumMo
3epHa, B o4By. B pesynbrare o01ue BEIOPOCH MapHUKOBBIX Ta30B, CBSI3aHHBIE C CETLCKMM XO3SIHCTBOM,
COKpaaroTcs. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS CIIOCOO JOTIONHUTENHHO BKIIOUAET MTOTyYCHHE
3epHA JJIS UCIIOIB30BaHMS B IIPOU3BONICTBE PACTUTEIHHOTO CHIPHS IS IIPUTOTOBICHHUS TOILINBA C HU3KOU
YIIIEPOI0EMKOCTBIO, IS JOOABIICHHS YIIIepo/ia B TIOYBY H/WIIM MOy4YEHHE YIIIEPOJHOTO KPEAnTa.
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CIIOCOBbI CEJIbCKOXO03AUCTBEHHOI O ITPOU3BOICTBA MACJTUYHBIX
KVJIbTYP BRASSICA CARINATA

IlepexpecTHble CCBUIKM Ha POACTBEHHBIE 3asBKU

Ilo Hacrosimied 3asBK€ MCHPAIIMBAETCS MPUOPUTET Il NPEABAPUTEIBbHOM 3asBKU Ha
natent CIIIA Ne 62/556,575, nonannoii 11 centsiopst 2017, conepskaHue KOTOPOH BKJIFOYEHO
MOCPEACTBOM CCBUIKU BO BCEHl MOJHOTE.

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Hzo0pererne oTHOCUTCS K 00JaCTH CENbCKOTO XO3SIMCTBA U PACKPBIBAET HOBBIN CIIOCO0,
BKJIFOYAIOLITMI BBIPAIIMBAHNE MACIMYHON KyJbTYypbl Brassica carinata B kauecTBe 3aMeHBI Mapa
WUIA CYIIECTBYIOLINX ITOKPOBHBIX KYJIBTYP, UCMOJB3YEMbIX B CEBOOOOPOTAX, C UCIIOJIb30BAHUEM
HOBBIX METOJUK BEJEHUS CEJbCKOIO XO35HCTBA, KOTOPbIE COXPAHSIOT MPEUMYLIECTBA MOYBBI OT
TPATULIMOHHBIX MMOKPOBHBIX KYJIBTYp HJIM TMApOBOrO CEBOOOOPOTA, HO MO3BOJIIIOT COOHMpATh
3epHO, OoraToe MaciioM, KOTOpoe 00eCIIeunBaeT ChIpbe JIsl MPOU3BOACTBA OMOTOIUINBA C HU3KOH
yIIEPOIOEMKOCTBIO, OJHOBPEMEHHO IO3BOJISISI NOCTHYb OOJBLIEr0 COKPAIIEHUs BBIOPOCOB
napHUKOBBIX ra3os (I1') B TeueHne JKU3HEHHOTO 1UKJIA, a TaKXKe (PUKCALIMH YIJIEPOa B ITOYBE.

IIpeniecTByomuil ypOBEHb TEXHUKH

UpesmepHass 3aBUCUMOCTb OT HCKOMNAaE€MOIO TOIUIMBA AJsl TPAHCIOPTA, MPOU3BOJACTBA
SHEPTrUH, OTOIUIEHHs TOMOB, TPOMBIIIJIEHHOTO SHEPrOoCHAOKEHHS U T.JI. TPUBENA K MOCTOSTHHO
BO3pacTaromel ckopoctu BbiOpocoB u HakomieHuss CO; u I B atmMocdepe. 1o mpuBeno K
yrpo3e riodaJbHOro MOTEIUICHUS U €r0 HeXeNaTeJbHbIM nociencTBusM. OnHON n3 cTparerui
CHIDKEHHUSI CKOpOCTH yBenmueHus: BpiOpocoB CO» M Apyrux MapHHUKOBBIX Ia30B B aTMmocdepe
SIBJIIETCSI CHIDKEHHME 3aBHCHMOCTH OT HCKOIAEMbIX BHIOB TOILUIMBA IyTEM 3aMeHbl UX Ooiee
SKOJIOTUYHBIMU BUAAMM TOIUIMBA, TAKUMM KaK Te, YTO IOJYyYEHBbI U3 PAaCTUTENbHBIX Maced U
Ouomacchl, KOTOPbIE SIBJISIFOTCSI MEHEE YIIIepOIOEMKIMHU B TEUEHHE BCETO JKU3HEHHOTO [IUKJIA.

UroObl KOHTPOJIMPOBATH BBIOPOCHI TMAPHUKOBBIX Ta30B, MPABUTEIbCTBA MPUHSIIU
NpaBUJIa, HAMIPABJICHHbIE HA COKPAIIEHNE TEMIIOB POCTa BEIOPOCOB YIIIEpoAa 0 COTJIaCOBAHHBIX
LIEJIEBbIX YPOBHEH B mpenenax ux opucaukuui. s odecneueHns: BO3MOKHOCTH BBIITOJTHEHHS
STUX MpaBHJ ObUIM pa3pabOTaHbl MEXAHU3MBI U METOAOJIOTUU Ui TOYHOTO aynuTa BbIOPOCOB
MapHUKOBBIX Ta30B B TEUEHHUE >KU3HEHHOTO LMKJIA, NMPOU3BOAUMBIX sl KOHKPETHBIX BUAOB
TOIUIMBA «OT CKB&KHMHBI K pe3epByapy». OIHOBPEMEHHO TaKXKe MPUHUMAIOTCS MepbI, YTOOBI
noOyaUTh MPOU3BOAUTENEH BBIOPOCOB BBIMOJHATH 3TH 3a7aydl (HAJIOTH 32 BBIOPOCH! YIIIEPOAA,
OTPaHUYEHUST U TOProBble cUCTeMbl). KOHEYHBIM pe3yJbTaTOM S3THX Mep CTajo CO3JaHHUe
CHCTEMBI BBIIUIAT 32 BEIOPOCHI YIIIEKHUCIIOTO ra3a B atMocdepy, KOTOPYIO TOJIKHBI B3STh Ha cebs

T€, KOTOPbIE BHIPAOATHIBAIOT YIJIEKUCIIBIH ras3.
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Ota mosmTHKa 0COOEHHO HANpaBJ€HA HA TaKWE OTPACIH, KaK T€, KOTOPbIE MPOU3BOISAT
TOIUIMBO M HMCTOYHUKH SHEPTMH W TMOJIAraroTCsi Ha Hero. TakuM oOpa3oM, MpPOU3BOIUTENH
TOIUIMBA M, COOTBETCTBEHHO, NMPOU3BOAMTENHN OHOTOIUIMBA MOJYYAIOT OONBIINE CTUMYJBI JUIS
OTIPENENICHNs] ChIPbs, TOIUIMBA M TPOU3BOACTBEHHBIX IPOLECCOB, dYTOOBI COOMOAATH
MOCTAaBJICHHBIC LI€IM 1 MUHUMHU3UPOBATh BIIMSHUE BBIMJIAT 32 BBIOPOCHI YIJIEKUCIIOTO ra3a Ha UX
UTOTOBbIE MOKA3aTENHN.

HeoOxoguMocTh COKpalneHusi BbIOPOCOB yIyiepoja H  CUJIbHBIE CTUMYJBI  JUIS
MPOMBIIIJIEHHOCTH C IIEJIbI0 JOCTH)KEHHUSI COKpAIIEHUsI BHIOPOCOB YIIIepoAa B CBOMX CEKTOpax
ObUTM BaXKHBIMHU (PAKTOpPaMH, BEAYIIUMH K pa3paboTKe HOBBIX MyTeH ¢ HU3KOW MHTEHCHBHOCTBIO
BBIOPOCOB yriekucnoro rasa. OgHaxko 1eHo0Opa3oBaHNE HAa TOIUIMBO CIIEAYIOLIETO MOKOJIEHUS
[0 CPaBHEHUIO C OOBIYHBIMU BHUAAMU TOIUIMBA MOCIYKUJIO MPEMATCTBHEM Uil UX OoJjee
mHUpOKoro npumeHeHus. C MOSIBIEHUEM BBITIAT 32 BBIOPOCHI YIIIEKHCIOTO ra3a HEKOTOpPhIe U3
3TUX CHEPKUBAOIUX (PAaKTOPOB OBUIM YCTPAHEHBI, U M3 3TOTO CJIEAYET, YTO YyBEJIHUEHHUE
Pa3HULBI B YIIIEPOJOEMKOCTH OHOTOILIMBA 10 CPABHEHHIO ¢ OOBIYHBIM TOILIMBOM MOXKET OBITh
OZHUM M3 (PaKTOPOB, KOTOPBIH MOXKET OKa3aTh CYLIECTBEHHOE BIIMSIHUE HA PA3HUILY LIEH.

Yraeponoemkocts (CI) ompenensiercss kak «Mepa BBIOPOCOB MapHUKOBBIX raszos (I1I)
TOIUIMBA, OmpeaeisieMas ¢ mnomouipio ounenkn oxu3HeHHoro mwukina (LCA). LCA
UICHTUPHUIHUPYET U OLeHNBaeT Bce BbIOpock! I mpu nMpon3BOACTBE TOILIMBA;, OT BhIPAIHBAHHS
WUIA TOOBIYH CBIPHSI 1O MPOM3BOACTBA TOIUINBA, BIUIOTH A0 KOHEYHOTO MCIMOJIB30BAHUS TOTUINBA.
VYTIeponoeMKOCTb ONPEneNseTcs Kak Macca BIOPachIBAEMbIX TAPHUKOBBIX Ta30B B SKBUBAJICHTE
JUOKCHJA yIiepoja Ha eAMHMIy SHEpPruM, cojeprkalleiics B TOIUIMBE, B €IUHHULAX IpamMM
SKBHUBAJICHTA TUOKCHAA yriiepoaa Ha Meramkoynb sHeprun (r COz-5xB./MIx)» («KHopmaruBHbIe
TpeOOBaHMSA U OIpPEIENIEHHs] YIIePOJIOEMKOCTH BO30OHOBISIEMBIX HMCTOYHHKOB SHEPTHH H
HU3Koyriepoanoro torumeay (Mupopmannonssii Oromerenb RLCF-000)», pasmen 2, ctp.3,
o3arjaBiieHHbIl «UTO Takoe yriepomOeMKOCTH?», ONMyOJMKOBaHHBIH MHHHCTEPCTBOM
SHEPreTUKH M TOPHONOOBIBAIOLIEH MPOMBIIIJIEHHOCTH mpaBuTenbcTBa bpurtanckoi KoxymOun.
Hznan B nexabpe 2010 roxa, mepecmotpen B utosie 2013 roxa). B 2017 roxy 0a3oBbie 3HaAYSHUS

Cl, cooOmeHHble 111 HCKOmaemoro TtorumBa B coorBerctBuM ¢ JupekrmBoit EC mo

,
Bo300HOBIsIeMoit sHeprun (EU-RED) u s OGuonusenst B coorBercTBuu co crangaprom CIITA
no Bo3zoOHoBsieMomy TomuBy (US RFS), cocraBunmm cooreBerctBenHo 83,8 (EU-RED) r
npoussenenHoi sneprun CO2-3xB./ M/l u 91,8 r npousseaennoi sHeprun CO»-3x8./M/Ix (US
RFS), xak ykazano B Tabmmue 3 u3 DeJong et al., 2017. CrenmanucraMm B JaHHOHW 00JacTu
TEXHUKU H3BECTHO, 4TO 3HadeHHs Cl kak IJIsi MCKOMAaeMOro TOIUIMBA, TaK U Uil OMOTOIUIMBA

MOTYT M3MeHATbCA Mo Mepe pasButus monenedt LCA u meronoB mnpoussoncTBa. Tekyliee

3Hauenne Cl gnmg  pasnuuHbIx myTed  OMOTOIIMBA  MOJKHO  HaWTH 1O ajpecy
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(https://www.arb.ca.gov/fuels/lcts/fuelpathways/current-pathways-01102017 xlsx).

CenbCcKOX03HCTBEHHOE MTPOU3BOICTBO 00ECTIEYMBAET COOTBETCTBYIOIYIO METOAOJIOTHIO
IUI TIOJy4deHus1 OMOTOIUIMBA Clenyromero nokoyeHus. COBpeMEHHOE CeNbCKOE XO3SICTBO
MPOU3BOIUT MPOAYKTHI MHUTAHHS, KOPMA W BOJIOKHA B OTPOMHBIX MaciiTadax U MOKET ObITb
MOOMJIM30BAHO ANl OOECTEYEeHUs] ChIpbsl I TMPOU3BOACTBA TOIUIMBA 0O€3 HEOOXOAMMOCTU
pa3paboOTKM HOBBIX TEXHOJOTHMH MpOW3BOACTBA WM  HHPpacTpykTypel. OpHOl W3
NPUBJIEKATENIbHBIX ~ OCOOEHHOCTEH  CEJIbCKOXO3SIMICTBEHHOIO  NMPOU3BOACTBA  SIBJISIETCS
UCTIOJIb30BAHME CIIOCOOHOCTH PACTEHUH YTWIM3UPOBaTh W (PUKCHPOBATH ATMOC(EPHBIH
YTIEKUCIBINA ra3 MOCpencTBOM (POTOCHHTE3a U, TAKHMM O0pa3oM, BBICTYIATh B KAUECTBE BAYKHOTO
MIOTJIOTHTENS yriiepoaa. YIiepos, HaKOTUIEHHBIH B OoMacce OTHOJIETHErO YporxKasi, B KOHEYHOM
utore OyIer MOBTOPHO MOOWJIM30BaH, YacThb W3 HEro - B BHIE COOpaHHOro Mmarepuana, a
OCTaJbHAs YacTh - B BUAE PACTUTEIbHBIX OCTATKOB (JINCTHSI, CTEOJH, CTBOJIbI, KOPHHU), KOTOPBIE
NOJIBEPrafOTCA JAErpajallii IOYBEHHbIMH OakrtepusMu © rpubamu. Hekoropas wuacts
ACCUMUJIMPOBAHHOTO B TOYBE YIJIEpPOJa HCIONb3YEeTCs MOYBEHHBIMH MHKPOOAMHU B KadeCcTBE
UCTOYHMKA SHEPrud W B KOHEYHOM HTOTe MPEBPAINAETCs B ra3000pa3HbI YIIIEKHCIBbIA ras,
OJTHAKO HEKOTOpas 4acThb TaKKe OyJeT CTaOMIIbHO yIEep>KUBAThCS B MOYBE, KOTOPAs SIBISIETCS
BXKHBIM TOTJIOTHTEEM Js1 (PUKCALIMH YIJIepoda U COKpalleHHus BbIOpOCOB B atmochepy. M3
BCEX HAKOIUICHHUH YIJIEPOAa B OKPYKAIOLIEH cpeie oYBa yCTYMaeT 10 pa3Mepy TOJIbKO OKeaHaM
U UMeEeT TperojiaraeMoe Colep:kaHue opraHudeckoro yriaepoaa oonee 2,3 I'T (Jobbagyand
Jackson, 2000), uro B 4 pa3a NpeBHIIIAET KOJUYECTBO YyTIJEpOaa, HAKOIUIEHHOrO B OOIIei
pactutenpbHOW Omomacce. JIOMONHUTENBHBIM TPEHMYIIECTBOM BOCCTAHOBJICHHS YIJIEpOAa B
MOYBAX SBJSIETCS TOCIIEAYIOIIEEe YIIYUIIeHNE TUIOJOPOIUS H CTPYKTYPhI ITOYB.

OnHako, B TO BpeMsl KaK OJHOJIETHUE KYJIBTYpPhl (PUKCHPYIOT YIIIEKUCIBINA ra3 B TEUEHUE
UX CPOKA JKU3HHM, & TAK)KE BO3BPAIIAIOT 3HAYUTENIbHYIO YaCTh HAKOIUIEHHOTO YTIIEKUCIIOTO ra3a B
nouBy sl OoJiee MOJTOCPOYHOM (PUKCAIMHM, WX KYJIBTHBHPOBAHUE MOMXKET TaKXKe NPSIMO U
KOCBEHHO MNpuBOAUTh K BhIOpocaM CO; M TapHUKOBBIX Ta30B, dKBHBaJeHTHBIX COz. OTH
BBIOPOCBHI TIPOMICXOIST BO BPEMs BBIPAIIMBAHUS KYJIBTYPhI, MOCIENYIOLUIEr0 NPeoOpa3oBaHMUs
ypokasi B ChIPbE, MPEBPALICHUS CBIPbsl B JKUAKOE TOIUIMBO, XPAHEHUS M TPAHCIIOPTHPOBKH
CBIPbsI U TOTOBOTO TOIUIMBA M, HAKOHEL!, PacTpeneIeHus] U HCIIOJIb30BAaHUs TOTUTHBA. BBIOPOCH
MAPHUKOBBIX T'a30B, CBSI3aHHBIE C TOBBIMEHHEM YPOXKasi, BKJIIOYAIOT CTAIUH PAa3BUTHS CEMSH,
NOJArOTOBKHM TIOJIEH, TMPOM3BOACTBA U TMPHMEHEHHS WCXOIOHBIX KyJIbTyp (ynoOpeHws,
necTULUAbY TepOuuab/oopadoTka CeMsiH), ToceBa KYJIbTyp, MOMAEPKaHUS KyJIbTyp u cOopa
ypokasi, XpaHEHHS COOpPaHHOrO MaTepuana, ¢ XpaHeHWss © TPAHCIOPTUPOBKH HA
nepepadaThIBAOIINN 3aBOI.

Jnsi ydera mOTOKa YIJIEKHMCIIOrO rasa W APYIHX NapHUKOBBIX Ia30B B TEUEHHE BCETO
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JKU3HEHHOTO IIMKJIa BBIPAIMBAHUS, cOOpa M MpeoOpa3OBaHUsl IHEPreTHUECKOW KYJIbTYPhl B
OMOTOIJIMBO HCIOJB3YIOT TAaKHE METOAOJOTMU aynuTa, Kak Mojenb «llapHuUKOBBIE Trasbl,
peryanpyemMble BBIOpPOCH U HUcHodb3oBanue 3Heprun Ha Tpancnopre (GREET)» (Wang 1996),
GHGenius (S&T Squared. GHGenius, Bepcus monenu 4.03; www.ghgenius.ca; S&T Squared
Consultants Inc. for Natural Resources Canada: Delta, British Columbia, 2017), Ha ocHOBe paHee
pa3padotannoii monenu (DeLucchi 1991), BioGrace (www.biograce.net; Neeftet al., 2012) u
Apyrue. DTO MO3BOJISIET IPOBOAUTE O0JIee JOCTOBEPHbIE cpaBHeHHs obuiero Bo3aeiicTaus [ ot
NPOM3BOJICTBA M HCIIOJIb30BAHUS OMOTOIUIMBA C BO3JIEHCTBHEM OT HMCKONAEMOro TOIUIMBA, a
TAKXKe MO3BOJISIET MPOBOJUTH CPABHEHHE MEXKIY OMOTOIUIMBOM, MPOU3BENCHHBIM U3 PA3UYHBIX
BUZOB JHEPreTH4ecKuX KyubTyp. CHOCOOHOCTH TOYHO MOJENUPOBATH M IMPOTHO3UPOBATH
BbIOpocel III' B TedyeHue BCEro >KM3HEHHOTO LHUKJA IMPOW3BOACTBA OHOTOIUIMBA ITO3BOJIMJIA
OTIpENIeINTh 3HAYEHHE BBIPAOOTKH YIJIEKUCIIOTO Taza. B pesynbrate ycraHOBIIEHUS Tapu(OB 32
BBIOPOCHI YTIIEKUCIOTO Ta3a ObUTH 3aKJIIOYEHbI HAIIMOHAIBHBIE H MEKAYHAPOIHBIC COTJIAIICHUS,
HANpaBJICHHbIE Ha COKpalleHne BbIOpocoB yriekucnoro rasza/IIll no cnenmduumpoBaHHBIX
L[eJIeBbIX MOoKa3atenel. [IpuMepamu Takol MOJUTHKY SIBJISTFOTCS JIMpeKTHBRA 110 BO30OHOBIIsIEMOM
sHeprun (RED) B EC, a rtakke Cranmapr mo BoszoOHoBisieMomy torumBy (RFS) u
Kamudopuniicknii crangapT no auzkoyriaepogHomy torusy (CA-LCFS) 8 CHIA.

Tabmuua 1 cpaBHHMBaeT omnyOnuKOBaHHBIE 3HaueHUs yriaeponoemkoctu (CI) s
BbIOpPAHHBIX MyTel OMOTOIUINBA U CPABHUBAET MX CO 3HAYEHUSIMH JUIsE OOBIMHOTO OEH3WHA W/ UK
nu3eapbHOro TtorumBa. Kak MoskHO Buaerh, mytu Ouomusens MOXK (merunosoro sdupa
JKUpHOU KucioThl) uMmeroT 3HaueHus CI B muamasone ot 67,32 mo 51,35 r CO;-3x8/M/Ix 1o
cpaBHeHuio ¢ CI 102,4 r COz-3xkB/M/I)x 1 OOBIYHOTO TU3EIBHOTO TOIUIMBA, AEMOHCTPHPYS
3HauutenbHoe cHkenne Cl, obecrnieunsaemoe mytsimu MOXKK Gnonusens mo cpaBHEHHIO € UX
HeTsHbIME  SKkBHBaNeHTaMu. Kpome Ttoro, mpu CI, pasHoii 44 r CO2-3xB./MJ/IX,
BO30OOHOBIISIEMOE WJIM 3€JIEHO€ [U3eJbHOE TOIUIMBO, TOJNYYEHHOE IyTeM THAPOOYUCTKH
parcoBoro macia, obecrnednBaeT AOMOJHHUTENbHOE CHIKEHHE OOIIeH YriiepogOeMKOCTH IO
cpaBHEHUIO ¢ mpoueccom st MIKK.

Tabnuua 1: YrineponoeMKOoCTh OTIENbHBIX MyTeH OMOTOIINBA

Croipbe IIyts YrnepogoemkocTte | McTtounuk Hcnonb3yemas
TOILTNBA (r CO2 5. /MJIK) | maHHBIX MOJEJNb

Hedrs Bbensun 93,3 Delong, et al, | GREET

Hedrs Huzens 91,8 2017

Kanoma/ buonmzenn

ParnicoBoe macio | (MDXKK) 67,32 CA ARB*

Kanoma/ buonmzenn

ParnicoBoe macio | (MDXKK) 51,35

Kanoma/ buonmzenn

Pancosoe macio | (MOXKK) 52 BIOGRACE




Kanoumna/

Panicosoe macjio | [PM*** 44 BIOGRACE

*https://www.arb.ca.gov/fuels/Icfs/fuelpathways/current-pathways-01102017 xlsx

**http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3 A320091L.0028

**% 'napupoBaHHOE PACTUTENLHOE MACIIO

B uccrnenosanny, chOKyCHPOBAaHHOM HCKJIIOUMTENBHO Ha BBIOPOCAX MAapHUKOBBIX ra30B
IIPU KyJbTUBUPOBAHWU KAHOJBI B KAHAJACKUX NIpepusx B nepuopn ¢ 1986 mo 2006, aBTOpBI
(Shrestha, et al., 2014) npomemoHcTpupoBamu, uTo BbIOpOCH! [T COKpaTWIHCh HA E€IUHUILY
wiomany Ha 40% u Ha OCHOBe cyxoro BeliecTBa Ha 65% B 3TOT NPOMEXYTOK BPEMEHH.
CHuXeHrne TNpOM30ILIO HU3-32 KOMOMHAUMK (PaKTOPOB, BKJIIOYAs COKpAIEHHEe H3MEHEHH
3eMJIETIONB30BAHUS,  YBEIMYEHHE YPOKAWHOCTH  3€PHOBBIX W yCUJIEHHE (PUKCALNH
OPraHUYeCKOro yriepoja B IMOYBE 3a CUYET YIIYULISHHs YIIPaBIEHHs 3€MeNbHBIME pecypcaMu. B
2006 roay ¢ukcanus yriepoaa B IMOYBE B 3TOM PErHOHE COCTaBWia B cpenHeM moytu 500 kr
COq/ra.

OpHako BCe eIme CyImecTByeT NOTPeOHOCTh B OTAENBHOW HCXOMHON KYJBTYpeE,
NPOM3BOJCTBO KOTOPOW MOMKHO MacmTabupoBaTh Uil yOOBJIETBOPEHHs] CIpoca Ha
BBICOKOKQUECTBEHHOE ChIPbE IJISl JKMOKOTO OHOTOIUIMBA, TAKOTO KaKk OMOAM3ENbHOE TOIUIMBO,
SKOJIOTMYECKH YHCTOE NU3EJIbHOE TOIUIMBO M 3aMEHHUTENIM PEaKTHBHOTO ToruwmBa. IIpu 3Tom
APYTUe BBICOKOYPOsKaiHbIE M MPOAYKTUBHBIE MACIUYHbIE KYJIbTYPBIL, TPEAJIOKEHHBIE B KAUECTBE
MOTEHINAJIBbHBIX UCTOYHUKOB ChIPbsl, HANOOJIee pacpOCTPaHEHHbIE BUIbI U COPTA, TaKHe Kak
Brassica THma KaHOJNBI WJIM COs, MPOU3BOIAT IMHIIEBBIE Macia, KOTOpble TPeOYIOT
JOTIOJIHUTEIBbHBIX 3aTPaT MO CPABHEHUIO CO CIIELHATU3UPOBAHHBIM CBHIPbEM Ui OMOTOIUIMBA U
KOTOPBIE TAKXKE YMEHBIIAT MOCTABKY MUIIEBBIX Mace.

Hanpumep, pasBeneHrne KaHOJbI MM parca ¢ HU3KUM COJIEP’KaHHEM 3PYKOBOM KHUCIOTHI
IUIl TIPOU3BOJACTBA 3HAUUTENbHBIX KOJUYECTB OHMOTOIIMBA IIOYTH HABEPHSAKA TNPUBENET K
U3MEHEHMSIM 3€MJICTIONB30BAHMSA, C TEM YTOOBI KOMIIEHCHPOBATH COKPAIEHUE IMPOHM3BOICTBA
MUINEBOro Macia. boyiee TOro, MOKHO OXKHIATh, YTO Ha0AaBKa K LIEHE 32 BBICOKOKAUYECTBEHHBIE
MUINEBbIE MACa MPUBEAET K TOMY, YTO IIEHbI HA KAHOJIOBOE CBHIPBE JJIsi OMOTOILINBA BBIHAYT HA
HEKOHKYPEHTHBIH YPOBEHb.

CoeBple 000BI, MaciO KOTOPBIX HCIOJB30BAJIOCh B KAUeCTBE HCXOTHOTO CBIPbS UIS
MPOU3BOJICTBA OMOTOIUINBA, MPENCTABJSIOT COOOH OOOOBBIE KYJNBTYpPBI XOJIOJHOTO CE30HA,
BbIpaliuBaemMble Ha Oonblieil yactu tepputopuu CesepHoit Amepuku, FOkHOM Amepuku u
Aszun. B kadecTBe MCTOYHMKA MHIIEBOTO Macjia HAa COeBble OOObI B HACTOSIIEE BPEMs TaKXKe
npuxonutcst 6onee 60% nuimeBbix Macen, notpednsiemsix B CLIIA (nannbie B3sThI U3 Tabmuiis
20: OT4eTHBIH TOA MECTHOTO pPBIHKA MO MPOJAAXKe U PaCIpeleseHHI0 MAaCIHYHBIX KYJIBTYP U

npoaykroB CIHA; u Tabmuner 21: OT4eTHbI O MECTHOTO pbhIHKA MO MpOAaXke W



pacnpeneneHuro COEBBIX KYJBTYpP 51 MPOAYKTOB CIIIA;
(https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf)).  Konkypenumss  mMexay  ero
UCTIOJb30BAHMEM B KadeCTBE IHIIEBOrO Macjia U ChIpbs Ul OMOTOILIMBA MpHUBENA K
U3MEHYMBOCTH L€H, 4YTO, BEPOSITHO, CHHXAET SKOHOMHYECKYI0 OOOCHOBAHHOCTb €ro
HEOOXOIMMOCTH B KauyecTBE MCXOIHOTO ChIpbs st Omotoruua (Wisner 2010). Bonee toro,
CYIIECTBEHHOE CMEIeHHe IHIIEBbIX Macel B O0JaCTHM NPUMEHEHUs: OMOTOIUIMBA MOYTH
HaBEPHSKA NMPUBEIET K KOCBEHHBIM BBIOPOCAM B pe3yJIbTaTe N3MEHEHUN 3€MJICTIONb30BAHMS.

[TanpMOBOE Macyio, JApPyroe OCHOBHOE ChIpbE€ JJISi TPOM3BOACTBA OMOTOIUIMBA,
BoIpaiuBaercss B Asuu u IOxHol Amepuke. OIHAKO BO MHOTHMX FOPUCIUKLMUAX MaJIbMOBOE
MAacJl0 CTAJIKUBAETCSI CO 3HAYUTEIbHBIMH NPENSTCTBUAMHU U3-32 H3MEHEHUI 3eMJIeTIONIb30BaHMS,
BO3HHKLINX B Pe3yJIbTaTe CO3AaHHs MaJbMOBBIX IUIAHTALMHA B YyBCTBUTEJbHBIX 3KOCHCTEMAX.
Hcnonp3oBaHue NMajJbMOBOTO Macia ObUIO CBSI3aHO C BBICOKHUM YPOBHEM BbIOPOCOB MapHUKOBBIX
ra3oB H3-32 MAacCOBOro O0OE€3JIECeHHS B pPe3yJbTaTe CO3JaHUS MOHOKYJIBTYPHBIX MabMOBBIX
iaHTanui. Tak Ha3blBaeMoe CepTHQULHUPOBAHHOE SKOJIOTUYECKH HYHCTOE MallbMOBOE MAcio
WIA TaJbMOBOE MAcCllo, MPOU3BEACHHOE MO cTaHmapTaMm Kpyrioro croja mo BoIpocam
skojorudeckn 3¢ dekTuBHOr0 mnpousBoacTBa mnajgpmoBoro macia (RSPO), ornmuvaercs ot
HecepTH()ULMPOBAHHOTO MAJIBMOBOIO Macjia O0s3aTeNbCTBOM IPOU3BOAUTENS COXPAHSITh H
3aIUINATh MPUPOAHBIE Jieca BBICOKOH eHHOCTH. OHAKO HKOJIOTHYECKH Oe30MacHOe MaibMOBOE
MAacJi0 3HAYUTENIbHO JOPOKE HECePTH(PHMUUPOBAHHOTO MAJbMOBOIO MAcCia, YTO MPEMATCTBYET
€r0 HCIOJIb30BAHHIO B KaUeCTBE OHOTOILIHBA.

IMpencraBurens cemetictBa Brassicaceae (panee Cruciferae), Brassica carinata, Takike
U3BECTEH KaK a0MCCHUHCKAs KamycTa, 3(pUOTCKast TOpUHIla, aONCCUHCKAs ropunia, appuKkaHCKHi
capcoH n «Gomenzer». ITomumo B. carinata, pon Brassica BKJIFOUaeT HECKOJIBKO SKOHOMUYECKH
BaKHBIX BUJIOB MacCIUYHbIX KynbTyp: B. juncea (L). Czern. (kopuuneBas ropunua), B. napus L.
(paric, aprentunckast kaHojsa), B. nigra (L.) W.D.J. Koch (uepnas ropumma) u B. rapa L.
(oneBast ropumLIa, MOJbCKAsE KAHOJA), & TAKXKE BKIFOUAET MUIIEBbIe KynbTyphl B. oleracea L., B
TOM YHCJIE KamyCTy, OpOKKOJIM, IIBETHYK KamyCTy, OpPIOCCENbCKYIO KamycTy, KoJibpabu u
opaynkouib. [TlecTs BunOB Brassica TeCHO CBsi3aHbI reHeTHYeCKH, Kak omucaHo B « Triangle of Uy
(Nagaharu 1935). Ilpuponnsiii apean Brassica carinata OXBaThIBaeT MEHTPAIBHYI) TOPHYIO
obnactb D¢uonum;, TeM He MeHee, HeJaBHO ObLIM MPEANPUHSTHI MOMBITKH HCIOJb30BAHHSI
TeHEeTUYEeCKUX PA3IMUUi, MPUCYIIUX a0MCCHHCKOM ropuuue, Ui MOJyYeHUs COPTOB, KOTOPbIE
SBJSIFOTCS. TPOOYKTHUBHBIMH B 0oJjiee pPasHOOOPA3HBIX CEJIbCKOXO3SHCTBEHHBIX —YCIOBHSX,
BKJIFOYAsl TIOJTy3aCyLIUTMBBIE 30HBI WJIM PErHOHBI, 1€ MOTYT Ipeodianath Oojiee MapriuHajIbHbIE

CEIbCKOX03AMCTBEHHbBIE 3EMIIU.

Brassica carinata mpousBoguT oOWiIbHbIE cepuueckue cemMena nuamerpom 1-1,5 mm
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(Mnzava wu Schippers 2007), BappupymoOIHe OT 3JKEITOTO IO KEJITO-KOPUYHEBOTO WU
kopuuHeBoro npera (Alemaw 1987, Rahman and Tahir 2010). Cemena OoraTsel mMaciom, ¢
copepkaHueM Maciia 37-44% B pacueTe Ha CyXyK MacCy CE€MsiH, B 3aBUCHUMOCTH OT COpTa H
ycnoBuil BeipamuBaaus. CopepkaHue Oenka B CEMEHaX TakXKe BBICOKOE U cocTaBsieT 25-30% B
nepecueTe Ha Cyxyro maccy cemsH (Panet al., 2012). B orimuue ot xaHonsl, Brassica carinata
NPOM3BOIUT HECHETOOHOE MacIIO.

B Hcnmanmm u Hrtanum macio ceMsiH aOMCCHHCKOW TOPYHIBI HCTOJIB30BAJIOCH IS
npousBoacTBa OuororummBa (Cardoneet al., 2002, Cardoneet al., 2003, Bouaidet al., 2005,
Gasolet al., 2007, Gasolet al., 2009) u B kadecTBe OMOMHIYCTPUATIBHOTO CBHIPBS JJIsI MHOTHX
neneil (HampuMep, B CMa304HbIX MaTepHaliax, Kpackax, KOCMeTHKe, ruactMaccax). B CesepHoit
Amepuke abuccuHCKasi ropuuna Oblia OlleHeHa kak OmororummBHOe ceipbe (Drenthet al., 2014,
Drenthet al., 2015), a HeouulneHHOe Maciio, TOJY4YEeHHOEe U3 ceMsH B. carinata, ObLIO
UCTIOJIB30BAHO IJIi TPOM3BOZACTBA 3€JEHOTO WM BO3OOHOBISIEMOIrO JWU3EIBHOTO TOILIUBA,
ouomusenss u OworormBa st neuratened (Drenth et al. 2014). B oxrsibpe 2012 rona
SKCMEPUMEHTANIbHBIE ABHALMOHHBIC TOJEeThl HaIMOHANIBbHOTO HCCIIENOBATENbCKOTO COBETA
Kanane! ¢ ucnonbzoBaHueM mnepBoro B Mupe 100-mpoOLeHTHOro OHOTOIIMBA IJISl JABHraTeleH
obun yerietrabiMu («ReadiJet 100% biofuels flight - one of 2012's 25 most important scientific
events», Popular Science Magazine, 2012(12).

Blackshaw u ero kojern CpaBHWJIM HECKOJBKO BHIOB MACIUYHBIX KYJIBTYp Ha
NPUTOIHOCTH B KauecTBe ucToyHnkoB Onomuzenss MOXKK B 3anannoii Kanane (Blackshawet al.,
2011). B xoxe ucnblTaHu, MPOBEAEHHBIX HA 5 y4acTKax B 3amagHoi dactu Kanans! (B TeueHue
2008-2009 romos), psit BUAOB U COPTOB MACIMYHBIX KYJIBTYP, B TOM HHCJE 3 COpTa KaHOJBI (IO
OJTHOMY Ha KaxJIbIi U3 TUTIOB KaHOJbI Brassica napus, Brassica rapa u Brassica juncea), Brassica
carinata, Camelina sativa, BocrouHas ropunua (B. juncea), skenras ropunna (Sinapis alba), cos u
JieH OBbLIM UCTIBITAHBI HAa BBIXOJ U KA4€CTBO MACISTHOTO ChIpbsi. OCHOBBIBAasCh Ha pPe3ysbTaTax
STUX WuCClenoBaHul, Brassica carinata TpeBBICHIA YpOKaWHOCTH KaHONBI Brassica napus
(KOHTpONBbHAS JHHHA) TOJABKO B 1 M3 9 y4acCTKOB 3a TOJ, YTO COCTABMUJIO CaMbli HU3KHH
COBOKYIIHbIM PEHTHHI ypOXKAHHOCTH CPEeON BCEX BHUJAOB, MPOTECTUPOBAHHBIX B STHX
UCTIBITAHUSAX, TOTJA KaK MO COJEepKaHUI0 Macyia Brassica carinata 3aHsyia TpeTbe MeCTO (BBIIIIE,
yeM ropuuna st npurpas U cos). OQHAKO ClieyeT OTMETHTb, YTO B JAHHOM HCCIIEIOBAHUH
UCTIOJB30BAIM  COPT aOWUCCHHCKOH TOpYMIbl, MPEACTABISIFOIUNA  COOOH  reTeporeHHbIN
«OOBIYHBII» COPT, @ HE KOMMEPUECKUH SJIUTHBII COPT.

B omnuume oT 3TOrO, TWPHM CpPaBHEHHWH COPTOB MACIHMYHBIX KyJIbTyp Brassica,
npoBeneHHbIXx B MunHecore B 2012-2013 romax, Gesch et al. (2015) xorenu

NpoOACMOHCTPUPOBATL, YTO HOBBIEC KOMMEPUECCKUE COpPTa AOMCCUHCKOM ropuvnbl  Oar0T
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COTOCTABUMBIE YPOIKaH 3epeH ¢ KOMMEPUYECKMMHU COPTaMHU KaHOJIbI TUNa Brassica napus, B TO ke
BpeMsl MPOU3BOAS MOYTH B /IBa pa3a OoJiblile HAaA3eMHON OMOMACCHI 10 CPABHEHMIO C COPTAMHU
Brassica napus. Gesch et al. ykaspiBaroT Ha OoJjiee HU3KO€ COOTHOIIEHHE CEMsIH U HaJa3€MHOM
oromacchl (yOOPOUHBIN MHAEKC) KyJbTYp aOMCCUHCKOW TOPYHIBI, W MPEANOJararT, YTO e€CTh
BO3MOJKHOCTH Il TIOBBIIIEHUS] YPOSKAHHOCTH 3epHA nocpenctBoM cenekunu. Ongnako Gesch et
al. He y4art, uTo OoJiee BpIcOKasi Omomacca Brassica carinata MokeT 00eCeunTh BBITOABI C TOUKH
3peHUs1 BO3MOKHOCTH BO3BPATa JOMOJHUTENBHOTO YIJIEPO/a B MTOYBY.

Johnson u ero KoJulerH yTBEp:KAAIOT, YTO YpOXKAW 3epHA W OmoMacchl aOMCCUHCKOU
TOPYHIIBI TIOJIOKUTENBHO KOPPEIUPYIOT C YBEIMUEHHUEM NMPUMEHEHHUS a30THBIX yIOOpPEeHUH, U B
u3ydeHHbIX ycnoBusix (10 160-200 kr N/ra, B 3aBUCUMOCTH OT SKCIEPUMEHTA) MaKCUMAJTbHBIH
yposkaii coJloMbl 1 3epHa He poctur mato (Johnsonet al., 2013). 1o MoXxeT OBITh MPHHATO IS
yKa3aHUsl TOTO, YTO JJsl NMPOM3BOJCTBA 3€pHA aOMCCHHCKON TOPYHIBI MOTYT MOTPeOOBATHCS
OUeHb BBICOKHE YPOBHH a30Ta;, OAHAKO OHM TaKXKe SKOObI MPONEMOHCTPUPOBAIH, YTO B
YCIOBHSIX BBICOKOHM CYIIECTBYIOIIEH MHHEpAIM3allMU a30Ta B IOYBE, BBICOKHE YpPOKaW 3€pHA
MOTYT OBITh TIOJIy4YeHbI Oe3 nodaBieHus a30THBIX ynoOpenuii. C npyroii croponsr, Johnson et al.
He CcooO0Iaay O BO3MOXKHOM IMOJIOKUTENbHOM 3¢ (ekre BkIrOYeHus Brassica carinata B
ceBo0OOPOTHl ¢ OOOOBBIMH KyJNbTypaMH, TaKHMH KakK Ye4UeBHIA, TOPOX WM COS, KOTOpbIE
(UKCUPYIOT a30T M MOBBIIIAIOT MHUHEPAIN3ALMIO a30Ta B TMOYBE, CHWXKAas NOTPEOHOCTH B
A30THBIX YAOOPEHMSIX U YIIePOIOEMKOCTh MPONU3BOACTBA AOMCCHHCKOM rOPYHULIBL.

B xauecTBe nepBOil MOMBITKH YCTAHOBUTD YIJIEPOAHBINA ClieN AJis BhIpalniBaHus Brassica
carinata ObIT IPOBENEH aHAJIHM3 JKU3HEHHOTO IIMKJIA TAPHUKOBBIX ra30B Ha OHMOZHEPTEeTHYECKOM
cHCTEMe BBIpALIMBAHUA AOMCCHHCKOH TOpPYMLBI HA OCHOBE HCIIOJNB30BAHUS BCEH COOpaHHOM
Ha3eMHOH OHoMacchl (BKJIIOUYas 3€PHO) B Ka4eCTBE CHUCTEMBl T'€HEPALUU JIMTHOLIEJUTFOJIO3HON
sHeprun (Gasol et al., 2007). OCHOBBIBasiCb Ha OLIEHKE YIJIEpOJa, CBSI3aHHOTO C OOIIHUPHON
KOpHeBO# cucremol, Gasol et al. yuar, 9yro B mo4By MokeT ObITh mepemereHo 10 631 kr
COz/ra, uto cnocoOctByer cHIKeHHto BeIOpocoB CO2 B armocdepHOM skBHBaNieHTe 10 71%
OTHOCHTENIbHO 0a30BOIH CHUCTEMBI BBIPAOOTKU 3JIEKTPOSHEPTHH Ha MpHpPogHOM rasze. OmHako
Gasol et al. He paccmaTpuBalOT BO3MOYKHOCTH JIOTMOJHHUTEIHHOTO BO3BpaTa MUTATENIbHBIX
BEIIECTB B MOYBY 3a CUET BO3BpaTa HaI3eMHOH Ouomacchl mocjie cOopa ypoxkas u cOopa 3epHa
aOVCCHHCKON TOpPYMLIBL, a TAK)KE HE PACCMATPUBAIOT BO3MOJKHOCTH HCIOJB30BAHUS 3€pHA IS
U3BJICUEHUS CBIPbS ISl MPOU3BOACTBA OMOTOIUIMBA U MOOOYHOTO MPOAYKTA B BHIE MYKH IS
UCTIOJIb30BAHUS B KAUECTBE KOPMOBOM JOOABKHM C BHICOKUM COAEPIKaHUEM OelTKa.

HecmoTpst Ha TO, YTO B MPUBEACHHBIX BBIIIE CCHUIKAX MOBOPHUTCS, UTO Brassica carinata
MO3KET OBITh MOIXOJSIIEH BBIACIEHHOW KOPMOBOM KYJIBTYPOU IS MPOW3BOACTBA OHOTOTLINBA,

HEU3BCCTHO, KaK 3TO CbIPbE MOXKET OBITh MOJIYYCHO U3 AOMCCUHCKOM rop4uuibl BO MHOKCCTBE
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PETHOHOB, YCIIOBUSX IMOYBBI U CEBOOOOPOTAX VISl AOCTIDKEHHSI KaK MOKHO OoJyiee HU3KOH H
HanboJiee BBITOAHON yriIepOJOEMKOCTH ISl IyTH OHMOTOTLIHBA.

Kpatkoe n3noxenne CymHOCTH H300peTeHUs

B kauectBe cpencTBa Ul CHHJKEHUS 3aBUCHMOCTH OT HCHOJB30BAaHUS HCKOMAEMOTo
TOIUIMBA, BEAYIIEro K MOCIENYIOIEMY YBEIMYEHHIO BBIOPOCOB MAPHUKOBBIX Ta30B, U UL
COIENCTBUSA SKOJOTUYECKH PAIOHAIBHOMY CEIbCKOMY XO3SHCTBY M300pETEHHE, OMHCAHHOE B
HACTOSIIIEM JOKYMEHTe, BKJIIOYaeT crocoObl BbIpammBaHusi Brassica carinata, KyJbTypbl,
KOTOpast IaeT Maclio M3 COOPAaHHOTO YpOsKash CEMsH, SIBJSIFOIIUXCS ChIPbEM JUI MPOU3BOICTBA
OuoTorMBa AN 3aMEHBl  MCKONAEMOTro  TOIUIMBA, A Takke Uil  [POU3BOACTBA
BBICOKOKAUeCTBEHHOUW OoraTtoli OemkoM MyKH B KauecTBE MOOOYHOTO MPOAYKTa, KOTOPYIO
MOJKHO HCIIOJIb30BaTh B KOMMEPYECKUX KOpMax Il cKoTa. boiee KOHKpeTHO, m300peTeHHe
ONHCBHIBAET CHOCOOBI KYJIBTUBUPOBAHUS JJIsl TIOJYYEHHUS YypoXKas C HCIOJIb30BAaHUEM
ONTUMAJIbHBIX ~AarPOHOMHYECKHUX M 3€MJICYyCTPOUTEBHBIX MPAKTHK, MPUMEHSEMBIX BO
MHOJKECTBE KIMMATHYECKUX 30H M PETrHOHOB, 4YTO TMO3BOJIIET CYIIECTBEHHO COKPATHTh
armocdepubie BeiOpockl CO; m III' mo CpaBHEHHIO C OKBUBAJICHTHBIM KOJUYECTBOM
HCKOTIA€MOT0 TOTLIHBA.

Brassica carinata MOXXHO YCTOWYHMBO KyJIbTUBHPOBaTb B pPAa3jIMYHBIX Cpenax s
NIPOM3BOJICTBA BBICOKOKAYECTBEHHOI'O HCXOJHOTO CBHIPbSl UIsi OHOTOIUIMBA, OJHOBPEMEHHO
JIOCTHUTAS:

a) COKpAIIEHHUsI BBIOPOCOB MAPHHUKOBBIX ra30B, CBSA3aHHBIX C MPOM3BOJICTBOM CBIPHS, a
TAKXKe TMOCIEAYIOINM PON3BOICTBOM OMOTOIINBA,

b) yBenuueHus cofepikaHus yrieposia B MOYBE, B KOTOPOH BBIPAIMBAIOT MOCEBBL;

c) ofecrieueHHst YCJIOBUH Ui TIOBBILIEHHS YPOXKAHHOCTH CEbCKOXO3SHCTBEHHBIX
KYJIBTYP, ¢ KOTOphIMH Brassica carinata mpou3BOJST B CEBOOOOPOTE; U

d) mOCTIIKEHUS BBILIEYKa3aHHOTO ¢ HEOOJIBIIUM WII HYJIEBBIM YBEIHMUEHHEM N3MEHEHUH
3€MJIETIOIB30BAHUSI.

ITH XapaKTEPUCTUKH MMO3BOJISIIOT HAYHMCISITh KPEAUTHI C TIOMOLIBIO CXEM HIIH MTPOrpamm,
NpeAHa3HAYeHHbIX Ui NMPUCBOCHUS CTOMMOCTH BBIOpOCAM yIiiepoa, TaKMX Kak IpOrpaMma
RFS B CIA u nporpamma RED B EC. Takue nporpaMMbl Takke MO3BOJIIIOT MOHETU3UPOBATh
CTOUMOCTB yIiieponia, 0Opa3yromerocs: Mpu MPOU3BOACTBE M UCIOJNB30BAHUM TOIUIMBA, TAKHM
oOpa3oM, dYTOOBI YMEHBIIUTh PA3HHULY B ILEHE MEXAYy HCKOMAeMbIM TOILUIUBOM U
ANbTEPHATUBHBIM OHOTOIIMBOM. KOHEUHBIM pe3ysbTaTOM SIBISIETCS MPHU3HAHUE YIIeponaa B
Ka4eCTBE MEPBUYHOTO MPOIYKTAa CTOUMOCTU. TOYHO Tak e MOoHsATHE aOUCCHHCKON TOPYHIIBI KaK
KYJBTYpPBI, KOTOpPasi MPOU3BOIUTCS U OLEHHBAETCS KAaK UCTOYHHMK ONPEAETICHHOro ToBapa (TO

€CTb KaK CbIpbi IJIA IPOU3BOACTBA 6I/IOTOH.]'II/IBa), 3aMECHACTCA TEM, Ubs HEHHOCTb MPEACTABIISACT
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coboit HeoOXoauMbIH OaaHC MeXIy BBIOPOCOM YIJIEKHCIIOTO ra3a W COKpaIleHHEeM BbIOPOCOB
YIJIEKUCIIOTo ra3a. B 3ToM cBeTe MpoM3BOACTBO aOMCCHHCKOW TOPHYHMIbI MPEACTaBIAET cOOOM
HOBYIO KaTErOpHUIO CeJIbCKOXO3SIICTBEHHOTO MPOM3BOACTBA, & MMEHHO TY, KOTOPYK) MOKHO
OXapaKTepU30BaTh KaK YIJepOIHOE 3eMIeiesHe.

Hacrosmee m3o0perenne obecriedunBaeT KyJNbTUBHPOBAHHE AOMCCHHCKOW TOPYMLBI B
KOHKPETHBIX KJIMMATHYECKUX U I[IOYBEHHBIX 30HAaX M Treorpauyeckux peruoHax C
UCIMOJIb30BAHUEM KOHKPETHBIX CMOCOOOB BEIECHHS CENIbCKOrO XO3SICTBA M 3€MJICTIOJIb30BAHUS
st obecreueHus 3KOJOTMYECKU PALHOHAIBHOTO ChIpbsi Uil OMOTOIUIMBA W KOPMOB MpH
OIHOBPEMEHHOM JOCTH)KEHHHM H3MEPHUMBIX TMPEHMYLIECTB B BHAE COKpALIEHHS BBIOPOCOB
MApHUKOBBIX Ta30B, YJIYYIIEHHOW CTPYKTYphl TIOYBBI M YJIYYIIEHHBIX XapaKTEPUCTHK
CIIEYIOIIUX KYJIBTYP, BBIPALTUBAEMBIX C a0UCCHHCKOW FOPYHIIeH P CeBOOOOPOTE.

B otnuume ot kaHodbl, Brassica carinata MpoOM3BOOUT HEChemOOHOE Macio, U eé
MPOM3BOACTBO MOXKHO OCYLIECTBJISITh HA MaprHHAIBHBIX 3eMJISIX WJIM KaK 4acTb CEBOOOOPOTA,
3aMEHSIFOIIEer0 JICTHUH WM 3UMHUH Map, 4TO MOBJIEYET 3a COOOW MUHUMAIBHOE CMEIIeHUE
MPOJOBOJIbCTBEHHBIX KYJIBTYP M HE3HAYMTENbHOE WM MOJHOE OTCYTCTBHE COMYTCTBYIOILErO
H3MEHEHHsI 3eMJIETIOJIb30BAHMSI.

B BapuaHTax OCYIIECTBIICHHS MPEAJIOKEHbI CIIOCOObI KYJIbTUBUPOBAHUS COPTOB Brassica
carinata i1 OOecCredYeHHs O3MMBIX TOCEBOB MPH KOPOTKOW MPOJOJKUTENbHOCTH MAHS B
YMEPEeHHbIX WM CYOTpPONHMYECKMX pPerruoHaXx, M SIPOBBIX IOCEBOB IMpU  OOJBIIOH
MPOIOJUKUTEIBHOCTH [THSI B PETHMOHAX C YMEPEHHBIM XOJIOAHBIM CYXHUM KIIUMATOM.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHUs MPEAYCMOTPEHbI YCIOBHSI BbIPAIIUBAHUS, [TPU
KOTOPBIX aOMCCUHCKYIO TOPYHLY MOANCPIKUBAIOT Ha paHee 0OpabOTaHHOW 3emiie, B KaueCTBe
3aMeHbI MAPOBAaHMSI U B CEBOOOOPOTE, COMPOBOMNKAAEMOM WJIM TPEAIIECTBYIOIEM OOOOBBIM,
3epHOOOOOBBIM KYJIBTypaM HIIN 3JIaKaM.

B eme onmHMX BapuaHTaX OCYIIECTBJIEHHS MPEIYCMOTPEHbl AarpOHOMHYECKHE U
3eMJICyCTPOHUTENbHbIE TPAKTHKKU Il BbIpallMBaHHs M cOOpa Maciau4HbIX KyabTyp Brassica
carinata, BKJIOYasl HCIOJIb30BaHUE yAOOpeHWi, repOMLUAOB U MECTULHIOB, HOPM BbICEBA U
ryOMHBI IOCEeBA ISl OCTHIKEHUST ONTHMAJIbHOTO 3epHa U OHOMACCHI.

B nomosHHUTENbHBIX BapHaHTaX OCYLIECTBJICHHS MPEAYCMOTPEHbI CIOCOOB! YIpaBIeHHsI
3eMeNIbHBIMU PecypcaMu Uil KyJbTUBHUPOBaHUS aOMCCHHCKOW TOPYHMIbI, TaKHe KakK BO3BpAT
Ouomacchl Ha3eMHBIX W TIOA3EMHBIX PACTEHUH aOMCCHHCKOM TOpYHLbI Ha TOJie, YTOOBI
MaKCHUMHU3UPOBATh YPOBHH yryieposa B mouse. CTemeHb HAKOIUIEHHS YIIIEpOna, JOCTHKUMAsS C
MOMOIIbI0 a0MCCHHCKON TOPYMIII, SIBJISETCS HEOKHIAHHBIM OTKpbITHEM. B TO Bpemsi Kak
Ipyrue MaclMYHbIe CEMEHa, TaKhe KakK KaHOJa, ONTHMH3HPOBaHbI I MPOM3BOACTBA 3€pHA

NYTEM CEJEKIMHU Ha COpTa, KOTOpPble OyAyT HANpaBJIATh HEPTUIO0 PACTEHHH B MPOU3BOJCTBO
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ceMsiH B yuiepd mpou3BOACTBY Ouomacchl, Brassica carinata JOCTHraeT BBICOKHX YpOBHEH
MPOM3BOACTBA 3epHA U MPOU3BOACTBA OMOMAcChl 0OnHOBpeMeHHO. [lonyueHHas TakuM 00pazom
yBeJMUYeHHas: OMoMacca COAEp:KUT OoJbliee KOJMYECTBO YIJIepoJa U MOXKET BIIOCIEICTBHU
BEPHYTh OOJIBLIYIO YaCTh 3TOTO YIJIepoaa B MOUBY Mocie coopa ypoxKas.

B APYTrux BapHaHTaX OCYHIECTBJICHUA TPCAYCMOTPEHBI YCJIOBUA MJIA BbIpAllUBAHUA
Brassica carinata isi mony4eHus: 3epHa, Macjio KOTOPOrO UCMOJB3YeTCsl B KAYeCTBE MCXOAHOTO
CBIPbSI JUIsI MPOUM3BOACTBA OMOTOIUIMBA, TAKOTO Kak I'PM, mpu mpoOW3BOACTBE MYyKH B KaueCTBE
NnoOOYHOTO MPOAYKTA SKCTPAKLUHU Macha, ¢ OEJIKOM, YIJIeBOIOM, BOJIOKHAMH U KaJIOPUITHOCTBIO,
KaK OMHUCAHO AJId UCITOJIb30BAHHA B KAUECTBC KOpMa IJIA JKUBOTHBIX.

B APYrux BapHaHTaX OCYHICCTBJICHUA TMPEAJIAraroTCs CHOCO6I:>I MOJIYUCHUSA ChIpbA IJIA
MPOU3BOACTBA OMOTOIJIMBA C HU3KOW YIJIEPOAOEMKOCTBIO. YTJEPOIOEMKOCTh B OHOTOIJIMBE,
MNPOU3BCACHHOM U3 MOJYUYCHHOI'O0 TaKHUM o6pa30M CbIPpbs, MOXKET 6I:>ITb OTpPILIaTeJ'IbHOfI, qT0
olecreunBaeT yCHJICHNE COKPALIeHHs] BHIOPOCOB MAapPHUKOBBIX Ta30B.

B HekoTOpbIX cpenax, rae 3uMa MOKET OBITh CIHIIKOM CYpOBOH, YTOOBI MOAAEPKUBATH
BBIPALIMBAHUE CEIbCKOXO3MCTBEHHBIX KYJBTYp, Brassica carinata MoxeT ObITb OCaKeHa Cpasy
10CJIe 3UMbI, KaK TOJBKO MO3BOJISIT TEMIIEPATYpPhl MMOUBBI, KAK 4aCTh CEBOOOOPOTA, rae Brassica
carinata 3aMeHsIeT BECEHHHI/JIETHUH Tap, KOTOPbIH OOBIYHO CIIEAYET 3a yporkaeM, COOpaHHBIM
IO HACTYMNAIOIIEH 3UMBI.

B oiHOM acrekTe HacTOSILIero H300pEeTeH sl MpeyIaraeTcsi CrnocoO, BKIFOUAOIIUI:

a) moceB copra Brassica carinata B KauecTBe BTOPOH KyJBTYpPbI MOOYEPENHO C MEPBOH
KyJbTYPOH WJIH JJIs1 3aMEHBI NAPOBAHUS,

b) BHempeHHe METOIWK VIPABJICHUS 3EMEJIbHBIMH pPECypcaMu JUIsl COKpAIIEeHHUs
HUCITOJB30BAHUA HNCKOIIACMBIX BUAOB TOILNIMBA W MAKCHUMAaJIBHOI'O 3adXBaTa aTMOC(bepHOFO
yriaepona duomaccoii Brassica carinata;

¢) cOop yposkasi copra Brassica carinata st molydeHust 3epHa; U

d) BosBpar mpumepHo oT 70% no 90% Bcero pacTHUTENBPHOTO MaTepuala W3 COpTa
Brassica carinata, KpoMe 3epHa, B ITOYBY.

B HekoTOpBIX BapuaHTax OCYIIECTBJIEHUs CIIOCOO BKJIIOYAET TOCEB copra Brassica
carinata cpasy mocie cbopa ypokas WM OJHOBPEMEHHO C COOpPOM MEpBOro yposkas st
MIOCIIEIOBATEIBHOTO BBIPALIMBAHUSA KYJBTYpP 0€3 MPOMEKYTOUHOTO MTEPHO/IA TTAPOBAHUSI.

B HekoTOphIX BapuaHTaxX OCYIIECTBJICHHS CITOCOO JOMOHUTEIHHO BKIIFOYaeT OOpabOTKy
3epHa IJisl TIOJIYYSHHs Macia, IZIe Macjo HCIOJb3YIOT B KA4eCTBE ChIpbs Ui MPOH3BOACTBA
OUOTOIIMBA C HU3KOH YIIIEpPOIOEMKOCTBIO.

B HekoTOphIX BapuaHTaxX OCYIIECTBJICHHS CITOCOO JOMOHUTEIHHO BKIIFOYaeT OOpabOTKy

3epHa TakhUM OOpa3oM, YTOOBI TOCJE SKCTPAKIMHU MACISHON (hpakiuu ocTaBajiach Ooraras
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OenkoM MyuHast ppakuusi ¢ HU3KHM COJEpsKaHHEeM BOJIOKHA, KOTOPYIO MOKHO HCIOJIb30BATh B
KadecTBe Ooraroii 0eKoM KOpMOBOU 1OOABKH ISl JKUBOTHOBOJCTBA.

B HeKoTOpBIX BapHaHTaX OCYLIECTBJICHHS HOBYIO KYJBTYpPY, KOTOpas He SBJISETCS
Brassica carinata, BRICA)KHBAIOT Cpa3y MOCIE UIH OJHOBPEMEHHO ¢ cOopom Brassica carinata 6e3
MPOMEKYTOUHOIO MEpHoJa MAPOBAHHsI, YTO TMOBBILNAET MPOAYKTHBHOCTh TIOYBBI IpPH
n00aBIeHNH JOTOJHUTENBHOTO YIliepoa B Mo4uBy. B pesynbrare olmine BbIOPOCHI MAPHUKOBBIX
ra3oB, CBSI3aHHBIE C CEJIbCKUM XO3SIHCTBOM, COKPALLAFOTCS.

COOTBETCTBEHHO, B OJHOM BapHaHTEe OCYIIECTBJICHHS HACTOSIIEr0 H300peTeHus
MpeIUIoKeH Crocod KyIbTUBHPOBaHUs Brassica carinata, BKIFOYArOIIIHA

a) moceB copTa Brassica carinata cpasy mocne cbopa yposkas WM OJHOBPEMEHHO C
cOopoM  yposkasi ~ MEpPBOW  KYJbTYpbl Uil MOCJENOBATENBPHOrO  BbIPALIMBAHUS
CeNIbCKOXO35HCTBEHHBIX KYJIbTYp 0€3 MPOMEKYTOUHOIO MepHoIa MapoBaHus,

b) BHempeHHEe METOAMK YIPABJCHHS 3€MEJbHbIMH PECYpCaMu C LIENbI0 COKpAIEHHs
UCMOJIb30BAHUST MCKOMAeMbIX BHIOB TOIUIMBA M MAKCHMAaJbHOTO 3axBaTa aTMOC(EepHOro
yriaepona duomaccoii Brassica carinata;

¢) cOop yposkasi copra Brassica carinata mJist moydeHUs 3epHa,;

d) Bo3Bpar ot 70% mo 90% Bcero pacTUTENLHOTO MaTepuana u3 copra Brassica carinata,
KpOMe 3epHa, B MOYBY,

€) TIOCeB HOBOH KYJIBTYpPbI, KOTOpPasi MOKET ObITh TAKOH JKe, KaK MepBasi KyJbTypa, WK
OTJIMYATBCSI OT MEPBOHM KyJNbTYphl, HO HE sIBJLIOLIeiics Brassica carinata, cpa3y mocie wid
OHOBPEMEHHO co cOopoM yposkas Brassica carinata 6e3 mpoMe:KyTOYHOTO TIEPHOa MTAPOBAHUS,

f) mepepaboTky 3epHa AJsi MPOM3BOACTBA MAacljia, MPH KOTOPOH MAciO HCIONb3YIOT B
KaueCcTBe UCXOIHOTO ChIPbsi AJIsl MPOM3BOACTBA OMOTOIIMBA C HU3KOM YIJIEPOJOEMKOCTBIO; U

g) mepepaboTKy 3epHa TaKUM 00pa3oM, YTOOBI MOCIE SKCTPAKIUK MACIsSHON (pakuuu
ocTajach My4Hast ppakiusi C HU3KUM COJAep KaHNeM BOJIOKHA, OoraTasi 6ejKaMu, KOTOpasi MOKET
OBITH HCIIOJIB30BAHA B KauecTBE OOoraTol 6€JIKOM KOPMOBOH 10OABKH ISl JKHBOTHOBOJICTBA.

CrneuuanucraM B 00JacTH CENbCKOXO3SINCTBEHHOIO MPOM3BOJACTBA, KakK IMPABHJIO,
MOHSITHO, YTO MEPHOJ MAapOBAHUS SBJSIETCS OOBIYHOW MPAKTUKOW BO MHOTHX pPErHoHax.
CrneuuanucraM B JaHHOW 0O0JAaCTH TakKe B LEJIOM MOHSATHO, YTO MEPUOJ MapOBaHHs HacTO
MOJKET BKJIFOYATh OCTaBJieHHe 3eMyi Oe3 oOpaboTkU B TeUEeHUE MepHoJa BPEMEHH, PaBHOTO
TUIIMYHOMY TMEPUONY, KOTAa BBIPALIMBAIOT MEPBYIO KYJIbTYPY, WM YTO MEPUOJ MapOBaHHS
TaKKe MOXKET BKJIIOYATh MOCAAKY MOKPOBHOHM KYJbTYpBI IJIsi KOHTPOJS 3PO3HMH IMOUBBI HIIH C
LeJbI0 MPEAOTBPALIEHHs POCTa HEKENATeNbHbIX PACTEHHH, TAKUX KaK COpPHSKU. B kaxaom
cllydae TePMHUH «Iap» UCIOJb3YETCsl AJIsl ITUPOKOrO OMUCAHMS MEPUOA BPEMEHH, KOTria 3€MITIO

HE HWCIIONB3YIOT U MPOM3BOJACTBA NMEPBOH KYJBTYPBI, a CKOpee YMpaBJSIOT €r JHOo 0Oe3
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MOCEBHOM KyJbTYypbl, JIUOO C 3aCesIHHbIM pAacTEHHEM WM KYJbTYpOH, KOTOPYIO MPOCTO
UCTIONIB3YIOT AJisi Oo0ecreueHrs PacTUTEIbHOTO MOKPOBa Haa 3emiel. [liisi Kakaoro peruoHa
CEeJIbCKOTO XO3SWCTBA CPOKH M MPOJOJDKUTENBHOCTh MapOBaHMs OYAYyT pasHbIMH, TaK Kak
KJIMMaT MOJKET OTJINYAThCs, a MPAKTHKA MEHSETCS OT PeruoHa K PervoHy, M 3TO, KaK MPaBHIIoO,
OYEBHIHO MJIsI CHELMAIUCTOB B OOJACTH CEJbCKOrO XO3SCTBA, OJHAKO, «Iap» SBJISETCS
TEPMHUHOM J1JIs1 OMTUCAHUS YaCTH BPEeMEHH, KOT/Ia MOYBA CYMTACTCS HEMTPOIYKTHBHOM.

CyluecTByeT psio MOKPOBHBIX KYJbTYp, KOTOpbI€ HCIOJb3YIOT BO BpeMsi Iephoia
NapoBaHMsl, HAYMHAS C MIISHULBI, P3KH, APYTUX TPAB U Jake KYJIbTYp, KOTOpPbIe MPOU3BOISAT
Macllo B CEMeHaxX, Takux Kak Brassica napus, Brassica juncea, Camelina u Lesquerella
(necksepesia). OQHAKO TaKue KYJbTYPbI, KaK MIIEHHULA, POXKb U JPYrHe TPaBbl, HE JAIOT Maca,
KOTOPO€ MOKHO HCIMOJIB30BATh I TOIUIMBA C HHU3KOW YIJIEPOJOEMKOCTBIO, B TO BpEMs Kak
takue KynbTypsl, kak Camelina u Lesquerella, He mpoM3BOISAT 3HAYMTENHHOTO KOJIUYECTBA
OuoMacchl, MO3BOJSIIOLICH YJIABIMBATH NOCTATOYHOE KOJMYECTBO yriiepoma M oOecrevnBaTh
CHW)KEHHE MaPHUKOBBIX ra3oB, HabmomaemMoe st Brassica carinata. Hampumep, Opi10 moka3aHo
(Geschet al., 2015), uro Brassica carinata MOkeT pPOU3BOAUTH 110 2 pa3 OoJbine OHOMAaCCHI IO
cpaBHeHHMIO ¢ Brassica napus u Oonee uem B 4,5 pasza Oosblie OMOMACChl MO CPABHEHHUIO C
Camelina npu TUITMYHBIX YCIOBHAX IMOCEBA, 1€ OOBIYHO MCIIONB3YIOT MapoBaHue. B HacTosem
U300peTeHu  Mbl  MPOAEMOHCTPHPOBAIM  HEOKHMAAHHBIH M TOJIE3HBIA  Pe3yJbTar,
3aKJIIOYAIOIIUIICS B TOM, YTO MOCPEACTBOM Brassica carinata MOXKHO 3aMEHHTH TMEPUO[
napoBaHuss W obecneunth no00aBiieHHWe OONBIIEro KOJIWYECTBA yriiepoJa B TOYBY, C
JOTOJHUTEIbHBIM MPEUMYLIECTBOM TMOJYyYSHHs 3€PHA, KOTOPOE MOKHO HCIOJIb30BaTh ISt
MPOM3BOJACTBA TOILUIMBA C HU3KON YIIePOI0EMKOCTHIO.

3amaua HACTOSILEro HM300pETEeHUs COCTOMT B OOECIeUYeHHH crocoba, MpU KOTOPOM
napoBaHHe MPENOTBPALIAOT M 3aMEHsI0T Ha Brassica carinata ¢ HCIOJb30BaHHEM METOMMK,
KOTOpbIe MaKCUMHU3UPYIOT YJIaBJIMBAHHE aTMOC(HEpPHOro yriepona, KOTOpbIid H0OaBisieTcs] B
no4ysy npu cOope ypokas. OTH METOAMKH MOTYT BKJIOYATh YMEHBIIEHHE KOJHYEeCTBA
yaoOpeHHii U CHUKEHHUs] MCTOJb30BAHUS JOTIONHUTEIBHOW BOJbI, HAMpPUMEp, Ui OPOLIEHHSL.
VYHuKanbHbIe CBOWCTBAa Brassica carinata, KOTOpbI€ BKIIFOYAIOT MOBBIIEHHYK YCTOWYHBOCTH K
SKCTPEMaJIbHbIM KJIMMATHY€CKUM H3MEHEHHsIM, TaKMM KaK MOpO3 WM JKapa, MO3BOJSIIOT
BbIpaLIMBaTh Brassica carinata B pernoHax, rie APyrue ceMeHa MAacIUYHbIX KYJbTYp HE MOTYT
pacTH, WM He JAIOT YPOKAaWHOTrO MPOAYKTA, TAKOTO KaK 3€pPHO, KOTOPOE COIAEPIKUT BBICOKHIA
MPOLIEHT MacJja B 3epHeE.

B Tunu4HBIX MPOTOKOJIAX MAPOBAHHS PACTUTEJbHBIA MaTepUas, KOTOPbI BbIPALIUBAIOT
BO BpeMsi MapOBAHUS, MPOCTO 00pabaThIBAIOT MJIM YHUYTOKAIOT repOULIMIaMi B KOHLIE epUoaa

napoBaHUs Ui BHeCeHUs B mouBy. Hacrosiiee n3o0peTenne npenycMarpuBaeT 00Jjiee BhIrOIHOE
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UCIMOJIb30BAHUE 3EMITH, YBEJHUEHHE KOJIMYEeCTBA aTMOC(EpPHOro yrjiepona, MOCTYMAOLIero B
nouBy uepe3 Omomaccy Brassica carinata, ¥ JOMOJHHUTENBHOE MPEUMYIIECTBO cOOpa 3epHa,
COZIePIKAIIEro Macjo, KOTOPOEe MOKHO HCIMOJIb30BATh IJisi MPOU3BOJACTBA TOIUIMBA C HU3KOH
yTI€POAOEMKOCTHIO.

B HekoTOprIX BapuaHTaX OCYIIECTBJICHUs H300peTeHne olecrneynBaeT Ccrocod
MOJy4YCHHs 3€pHA AJId UCTIOJIB30BAHUA TIPU MPOU3BOACTBE PACTUTCIIBHOTIO MACTIAHOT'O ChIPpbS IJIA
OUOTOIIMBA C HHU3KOH YIJIEPOJOEMKOCTBIO, Uil NOOABJICHUS YriiepoAa B MOYBY, W/HJIH JJIsI
MOJIYYSHHsI YTJIEPOTHOTO KPEAUTA.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJIECHHs MPENJIOKEH CIOCOo0 MOJyueHHs 3epHa st
HUCIIOJIb30BAHNA B TPOU3BOACTBEC ChbIpbdAd AJId TOIUIMBA C HU3KOHU YIIIEpOAOEMKOCTHIO,
BKJIFOYAIOIIUI:

a) moceB copta Brassica carinata cpa3y mociie cOopa yposkas WJIM OTHOBPEMEHHO CO
cOOpoM  yposkasi MepBOH  KyJbTypbl Ui MOCJEIOBATEIbHOTO  BbIpALIMBAaHUS — Oe3
MPOMEKYTOUYHOI'O NEPpUoJaa mapOBaHUA,

b) BHempeHHe METOIWK VIPABJICHUS 3EMEJIbHBIMH pPECypcaMu JUIsl COKpAIIEeHHUs
HUCIIOJIB30BaHUA HOCTyrIJ'IeHI/Iﬁ HUCKOTIA€MOI0  TOIIMBA W  MAKCUMAJIBHOI'O  YBCIIMYCHUA
yJaBJIMBaHUs aTMOCc(epHOTo yriepona duomaccoii Brassica carinata;

¢) cOop yposkasi copra Brassica carinata mJist moydeHUs 3epHa,;

d) BosBpar mpumepHo oT 70% no 90% Bcero pacTHUTENBPHOTO MaTepuala W3 COpTa
Brassica carinata, kpome 3epHa, B IIOYBY;

) nmepepaboTKy 3epHa IJIsl U3BJIeUeHHs (PpakLuii Macyia U MyKH, U

f) mpeBpaieHre Maciia B TOIUTMBO ¢ HU3KOH YIJIEPOJOEMKOCTBIO, & MYKH - B KOPMOBYIO
n00aBKy C BBICOKHM COZAEpKaHUEM Oelika JUisi CKOTa.

B npyrux BapuaHTax OCyLIECTBICHHUS] 00eCIeUYNBACTCS:

1. Crioco6 BeipammBanus Brassica carinata, BKIIFOYArOIINHA:

a) moceB copra Brassica carinata B KauecTBe BTOPOH KyJBTYpPbI MOOYEPENHO C MEPBOH
KyJbTYPOH WU JJ1s1 3aMEHbI NapOBAHHS,

b) BHempeHue METONIOB VIIPABIEHHUsS 3E€MENbHBIMH pPECypcaMu [Jisl COKpAIIEeHUs
HCIOJIb30BAHHA HUCKONACMbIX BUAOB TOIIJIMBA WU MAaKCHUMHU3AIIUU YJIaBJIMBAHUA aTMOC(bepHOl"O
yriepoaa pacTUTENIbHBIM MaTepHajioM copta Brassica carinata;

¢) cOop yposkasi copra Brassica carinata st molydeHust 3epHa; U

d) BosBpar mpumepHo oT 70% no 90% Bcero pacTHUTENBPHOTO MaTepuala W3 COpTa
Brassica carinata, KpoMe 3epHa, B ITOYBY.

2. Crocob 1o BapHaHTy OCYLIECTBICHHS 1, JOMOJHHUTEIBHO BKJIIOYAIOIIHUN TIOCEB COPTa

Brassica carinata cpa3y mocie cOopa yposkas WM OJTHOBPEMEHHO C cOOpOM yposkasi mepBOi
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KYJBTYpBl Ui TMOCJIENOBATENbHOIO BBIPALIMBAHUS KYJbTYp 0€3 MPOMEKYTOYHOrO MepHona
MapOBaHUsI.

3. Cnocob mo BapwaHTy OCYIIECTBJCHHsS | WM 2, JOMOJHUTENBHO BKIIIOUYAOLTUI
00paboTKy cOOpaHHOTO 3€pHAa UL U3BJICYEHUS Maciia U MOJyYeHUs (PPaKIuu MyKH.

4. Cnoco0 mo BapuaHTy OCYINECTBJIEHUS 3, JOMOJHUTEIBHO BKIIOUYAOLIUH
UCIOJIb30BAHUE MAcia B Ka4eCTBE MCXOJHOIO ChIPbs ISl MPOU3BOACTBA OMOTOIUTUBA C HU3KOH
YIIEPOIOEMKOCTBIO.

5. Cnoco® mo BapuaHTy oOcymecTBieHus 4, r1ne OHOTOIUIMBO C  HU3KOM
YIJIEPOIOEMKOCTBIO UMEET 3HAUCHUE YIJIEPOIOEMKOCTH, KOTOPOE CHUKEHO NpuMepHO Ha 50-200
r CO;53kB./M/I’K OTHOCHTENIPHO 3HAYEHUS YIJIEPOJOEMKOCTH COOTBETCTBYIOLIErO TOIUIMBA,
MOJIY4YEHHOTO U3 UCKOMAeMOTO ChIPbSI.

6. Crioco0 1o BapuaHTy ocyliecTBieHus 4, rae Beiopock [, sBisitoInecs pe3yibTaTom
MPOM3BOACTBA OMOTOIIMBA C HU3KOW YIJEPOJOEMKOCTHIO B T€YEHHE €ro KM3HEHHOTO LIMKIIA,
yMEHbILIA0TCA npuMepHO Ha 60-400% mo cpaBHeHHio ¢ BbeiOpocamu III, mosydeHHBIMH B
pe3yJsibTare MPOU3BOACTBA COOTBETCTBYIOLIETO TOIUIMBA U3 HCKOMAEMOTO ChIPbSI.

7. Crioco0 mo BapuUaHTY OCYIIECTBJICHUS 3, HOMOJHUTEIBHO BKIFOYAOIIHMNA MOJNydeHUe
oborareHHON OeTKOM KOPMOBOH TOOAaBKH JUIsI ’KUBOTHOBOACTBA U3 (PPAKLIUN MYKH.

8. Cmoco®6 mo moOoMy ©W3 BapHAaHTOB OCYIIECTBIEHUS 1-7, JIOTOJHUTEIHHO
BKJIFOYAIOLIUI MOCEB HOBOM KYJIBTYpPbI, KOTOpPasi MOKET ObITh TAKOH JKe, KaK mepBasi KyJbTypa,
WIN OTJNYAThCS OT MEPBOH KYJIBTYPbI, HO KOTOpas He siBjsiercs: Brassica carinata, cpasy mocine
WIN OIHOBPEMEHHO ¢ yOopkoi ypoxkass Brassica carinata 0e3 MmpOMeKyTOYHOTO IEPHOAA
MapOBaHUsI.

9. Cnocob mo moOoMy U3 BapUaHTOB OCYIIeCTBJIeHUs 1-8, JOTIOJHUTENBHO
BKJIFOYAIOLIHNI (PUKCALIMIO YIIepoaa B MOYBE.

10. Cmoco® mo mobOoMy HW3 BapHaHTOB oOCyllecTBieHus 1-9, obecneunBaromuii
¢dukcanuto npumepro ot 0,5 1o 5 Tonn CO; Ha rekTap B roj B MOYBE.

11. Cnoco® mno mobOoMmy wu3 BapuaHTOB ocymectsieHus 1-10, rame mpakTuka
3eMJIETIOJIB30BAHUS BKIIFOUAET OECIaxoTHYI 00paloTky, oOpaboTKy ¢ HernyOOKOH BCHAIIKON
i 00paboOTKy CO CpemHel BCIAIIKOM.

12. Cnioco0 mo mo0oMy U3 BapUaHTOB ocyliecTBiaeHHs 1-11, rae nmpakTuka yrnpaBieHHs
3eMeNIbHBIMU PecypcamMi BKJIIOYAeT YCTPaHEHHE OPOLICHHs MM yYMEHbLICHUE OpPOLICHHUs MO
CPaBHEHHIO C HOPMAaJbHBIM KOJMYECTBOM OpOLICHHUS, TpeOyeMbIM IJisi APYrod MacIHuHOH
KYJBTYPBI AJIsl TOM 7K€ CPeibl BHIPALUBAHUSI.

13. Cnioco0 mo mo0oMy M3 BapUAHTOB OCYIIEeCTBICHHS 1-12, rie mpaxkTHka yrnpaBieHHs

3€MEJIbHBIMH PECYPCaMH BKIIHOYACT COKPAIICHUE HUCIOJIb30BAHUSA HEOPTAaHUYCCKOTO a30THOTO
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yaoOpeHust TI0 CPABHEHHIO C PEKOMEHyeMbIM KOJMYECTBOM a30THOro yaoOpenus s Brassica
carinata Juisi Cpezbl BbIPAIUBAHHSL.

14. Crioco0 no BapuaHTy OCYLIECTBJICHHs 13, BKIIIOUAIOUIUN CHIKEHUE UCTIONB30BAHUS
HEOPraHMYECKOT0 a30THOrO yaoOpenwss 10 mnpumepro 40-100% oOT pekoMeHIyeMOoro
KOJIMYECTBA a30THOrO ynoOpeHus 1is Brassica carinata B cpesie BbIpaIlUBaHHUS.

15. Crioco® no BapuaHTy OCYIIECTBJICHHs 13, BKIIIOUAIOUINEN CHIKEHUE UCTIONB30BAHUS
HEOPraHMYECKOTO a30THOro yaoOpenumss mnpumepHo 10 40%-90% oOT pekoMeHIyeMOoro
KOJIMYECTBA a30THOTO ynoOpeHus 1uist Brassica carinata B cpesie BbIpaIlUBaHMUS.

16. Crioco0 no BapuaHTy OCYIIECTBJICHHs 13, BKIIIOUAIOUIUN CHIKEHUE UCTIONB30BAHUS
HEOPraHMYECKOTO a30THOro yaoOpeHuss mnpumepHo 10 50%-70% OT peKOMeHIyeMOoTo
KOJIMYECTBA a30THOrO ynoOpeHus 1is Brassica carinata B cpesie BbIpaIlUBaHHUS.

17. Cioco0 mo mo0oMy M3 BapUAHTOB OCYIIEeCTBICHHS 1-12, rie mpaxkTHka yrnpaBieHHs
3eMeJIbHBIMHU PECypCaMu BKJIIOYAET MCIIOJb30BaHNE HABO3A [Jisl obecneueHus: mpumepHo oT 20%
1o 100% azoTHOrO ynobpenus, HeOOXOIUMOTO IS BhIpaiuBaHus Brassica carinata.

18. Cnioco0 mo moOoMy M3 BapUAHTOB OCYIIeCTBICHHS 1-12, rie mpakTHKa yrpaBieHHs
3eMeJIbHBIMHU PECypCcaMu BKJIOYAET MCIIOJb30BaHNE HABO3A [Jisl obecneueHus mpumepHo oT 30%
10 90% azotHOroO ynoOpeHus, HeoOXOAMMOTro sl BeIpanBanus Brassica carinata.

19. Cnioco6 mo mo0oMy M3 BapUAHTOB OCYIIEeCTBICHHS 1-12, rie mpakTHKa yrnpaBieHHs
3eMeJIbHBIMHU PECypCaMu BKJIOYAET MCIIOJb30BaHNE HABO3A [isl obecneueHus mpumepHo oT 40%
1o 80% asoTHOro ynoOpeHus, HeoOXOAMMOTro sl BeIpainBanus Brassica carinata.

20. Cnoco0 mo m000My M3 BapUAHTOB OCyLIeCTBIeHHs 1-12, rie nmpakTHka yrnpaBieHHs
3eMeJIbHBIMHU PECypCaMu BKJIOYAET MCIIOJIb30BaHNE HABO3A [JIsl o0ecneueHus mpumMepHo oT 50%
1o 75% azotHoro ynoOpeHus, HeoOXOAMMOro sl BeIpanBanus Brassica carinata.

21. Cnocob no moboMy W3 BapHaHTOB ocyinecTByieHus: 17-20, rae HaBO3 MPEACTABISET
co0oil KypUHBIN MOMET, HABO3 KPYITHOTO POTATOTO CKOTA UJTH HABO3 OBEII.

22. Cnoco0 nmo mrodoMy u3 BapuaHTOB ocyuiectieHus 1-21, rae coprt Brassica carinata
BBIPALIMBAIOT HA 3€MJIC B TEUCHHE MEPUOJA BPEMEHH, KOrAa 3eMiisi OOBIYHO OCTAaeTCs MO
apoM.

23. Cnocobd mo mroOOMy U3 BapUAHTOB OCYIIEeCTBICHUS [-22, rae HW3MEHEHUe
3eMJICTIONIb30BAHHSI SIBJISIETCSI MUHUMAJIbHBIM UJIA OTCYTCTBYET.

24. Cnocob mo mroboMy W3 BapHaHTOB OCYINECTBIeHUs 1-23, rhoe mepBas KyJbTypa
npencTasisier coboi O0OOBYIO KYIbTYPY.

25. Cnoco® mo BapuaHTy ocymectsiieHus 24, rae 0oOoBas KynbTypa MPenCTaBisieT
co0oti 600BI, TOPOX, YEUEBHULLY, COIO, APAXHUC UJIH JIFOLIEPHY.

26. Cnocob mo BapuaHTy ocyuiecTBieHHto 24, rae 0o0oBasi KylbTypa MPenCTaBisIeT
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co0oii apaxuc, 4eUeBHUIy UJIH COIO.

27. Cnocob mo mroboMy W3 BapHaHTOB OCYINECTBIIeHUs 1-23, rhoe mepBas KyjbTypa
NpeCTaBIsieT OO0 3epPHOBYIO KYJBTYPY.

28. Cnoco6 mo BapuaHTy ocyluecTBiieHus 27, TIe 3epHOBas KyJbTypa MpPEACTaBISET
coOOH MIIEHUIly, TYMEHb, POKb, OBEC WIN KYKYPY3Y.

29. Cnoco6 mo BapuaHTy OcCyliecTBiieHus 27, TIe 3epHOBas KyJbTypa MpPEACTaBISET
cOOOH MIIEHUIY WU KYKYpPY3Yy.

30. Crmocob mo nroOOMy M3 BapHaHTOB OCyIIeCTBIeHUs 1-23, raoe mepBas KyJbTypa
NpPEACTaBIsieT COOOH XJIOMOK MITH KYHXKYT.

31. Cnoco6 mo jroboMy U3 BapuaHTOB ocyinecTeieHus: 1-30, rae cpena BbIpallUBaHUS
HaXOoaUuTCsda B PCrUOHE C TPOIMMYCCKUM NOXKIJIMBBIM KIIMMATOM, U MPU 3TOM METOAbI YIIPABJICHUA
3eMEeJIbHBIMU PEeCypcaMy BKJIIOHAIOT MOcaaky Brassica carinata OCEHbIO MJIM 3UMOM 1yt cOopa
ypoOsKasi BECHOM UJIU JIETOM.

32. Cnoco6 mo jroboMy U3 BapuaHTOB ocyinecTeieHus: 1-30, rae cpena BbIpalIUBaHUS
HaxXOoaAuTCd B PErMOHC C TPOMUYCCKUM HOXKAJIHUBBIM KIMMATOM, U TAC METOAblI YIPABJICHUA
3eMEeNIbHBIMU pecypcamMu BKITIOYAKOT mocanky Brassica carinata BecHoO miist cOopa yposkast JIETOM
WK OCEHBIO.

33. Cnoco® mo BapwaHTy OCYyIIeCTBIeHHs 31, rne meppasi KyJbTypa MpPeacTaBisieT coOoi
XJIOMIOK WUJIN KYHXKYT.

34, Cnoco® mno BapuanTy ocymectBienus 30 wnmu 31, rme mnepBas KyJbTypa
npencTasisieT coOol 3epHOO000BYIO HITH 3€PHOBYIO KYJIBTYPY.

35. Cnocob mo BapuaHTy ocymecTBiaeHus 34, rae 0oOoBas KynbTypa MPenCTaBisieT
co0oii apaxuc, 4eUeBHUIy UJIH COIO.

36. Crmoco0 mo BapuaHTy OCYyIIEeCTBIIEHUS 34, TIe 3€PHOBOH KyJNbTYpPOH SIBJISIETCS
KyKypy3a WIH NIIEHULA.

37. Cnocob mo nrobOMy M3 BapHaHTOB OCyIecTBIeHUs 1-23, roe mepBas KyJbTypa
npencTasisier coboi 3epHOOOOOBYIO KYJIBTYpPY, Cpela BBIPAIIUBAHHS HAXOIUTCS B PETHOHE C
YMEPCHHBIM TCIUIBIM BJIAXKHBIM KIIMMATOM, a4 HPAKTHUKA YIPABICHUSA 3€MCEJIbHBIMU peCypCaMin
BKJIFOYAET nocaaky Brassica carinata 0CeHbIO MM 3UMOH [T cOOpa BECHON WIIN JIETOM.

38. Cmoco0 mo BapuaHTy ocymecTBieHus 37, rae 0oOoBas KynbTypa MPenCcTaBisieT
co0oii apaxuc, 4eUeBHUIy UJIH COIO.

39. Cnocob mo nrobOMy M3 BapHaHTOB OCyIecTBIeHUs 1-23, roe mepBas KyJbTypa
NpeACTaBisieT COOOW 3€PHOBYIO KYJBTYpY, Cpela BbIPALIMBAHUS HAXOMUTCS B PErHoHe C
YMEPCHHBIM TCIUIBIM BJIAKHBIM KJIIMMATOM, W IMPAKTHKA YIPABJICHUA 3€EMCIIBHBIMU pECypCaMin

BKJIFOYAET nocaaky Brassica carinata BECHOI WM JIETOM JUIst cOOpa OCEHBIO MIIH 3UMO.
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40. Cnocob mo mroOoMy W3 BapHaHTOB OCYINeCTBIeHUs 1-23, rhoe mepBas KyJbTypa
NpeACTaBisieT COOOW 3€PHOBYIO KYJBTYpY, Cpela BbIPALIMBAHUS HAXOOUTCS B PErHoHe C
YMEPEeHHbIM TEeIUIbIM CyXHM KJIMMAaToOM, a MpakTHKAa YIpaBJICHUS 3eMEJbHbIMH peCcypcaMu
BKJIFOYAET nocaaky Brassica carinata 0CeHbIO MM 3UMOH [T cOOpa BECHON WIIN JIETOM.

41. Cnocob® mo mroOoMy W3 BapHaHTOB OCYINECTBIIeHUs 1-23, rhme mepBas KyJbTypa
NpeACTaBisieT COOOW 3€PHOBYIO KYJBTYpY, Cpela BbIPALIMBAHUS HAXOOUTCS B PErHoHe C
YMEPEeHHbIM XOJIOMHBIM CYXHM KJIMMAaTOM, a TPAKTHUKA YIPABJCHUsS 3e€MeJbHBIMU PEeCypcaMu
BKJIIOUAET mocaaky Brassica carinata BeCHOM it cOopa ypo:Kasi JIETOM HITH OCEHBIO.

42. Cnocob mo mroboMy W3 BapHaHTOB OCYINECTBIeHUs 1-23, rhoe mepBas KyJbTypa
NpencTaBisieT cOoOOW 3€pPHOBYIO KyJbTYpy, Cpelda BbIpAIlMBaHHS HAXOOUTCS B PEruoHE C
YMEPEeHHbBIM XOJIOIHBIM BJIAXKHBIM KJIMMATOM, & MPAKTHKA YIPaBJIECHHs 3eMEJIbHbIMU PECYpPCaMu
BKJIIOUAET mocaaky Brassica carinata BeCHOM it cOopa ypo:Kasi JIETOM HITH OCEHBIO.

43. Cnocob mo mroboMy w3 BapwaHTOB 1-23 OCyIIeCTBIIEHUs, THe TepBas KyJbTypa
NpeACTaBisieT COOOW 3€PHOBYIO KYJBTYpY, Cpela BbIPALIMBAHUS HAXOOUTCS B PErHoHe C
TPONMMYECKUM 3aCYLIJIMBBIM KJIMMAaTOM, a MpPaKTHKA YIpPABJICHUs 3EMeJbHBIMH peCcypcaMu
BKJIIOUAET Mocaaky Brassica carinata OCeHbIO MJTH 3UMOM it cOOpa yposKasi BECHOU WJTH JIETOM.

44. Cnocob no mo0oMy U3 BapHaHTOB OCyHIeCTBIeHUs 39-43, rne 3epHOBasi KyJbTypa
NPENCTABIsIET COOOH KYKYpy3y WIIH TIISHULLY.

45. Cnocob mo mo0oMy M3 BapUAHTOB OCyliecTBieHus 1-44, rae cmoco0 MPUBOAUT K
¢ukcarmu npumepHo ot 0,5 1o 5 TouH CO; /ra/ron B mouse.

46. Cnoco6 mo moOoMy M3 BapHAaHTOB OCYINECTBJIECHHUs 1-45, rae yOOpKy ypoxkas
OCYIIECTBIISTIOT KOMOAITHOM.

47. Cnocob no BapuaHTy ocCymecTBjeHus 46, rae cOop ypokas OCYIIECTBISIOT MyTeM
NPSIMOTO KOMOAHHUPOBAHHSL.

Onucanue ueprexei

Ha ¢urype 1 mokazansl 3tamnsl npoussoacTsa I’ PM (rHIpOOYUINEHHOTO PacTUTEIBHOTO
Maclia) U3 BbIpalIBaeMoro 3epHa Brassica carinata, KOTOpbIe HAXOIATCS B MpENeiax IPaHULIbI
cucreMsbl «oT Kosgduiment pacnpenenenns 11 nepBbIx Tpex 3tanos cocrasisier 0,613, Brixon
I'PM cocrasnsiet 0,58 MJI:x/M/I>x ceMsiH aOUCCUHCKOM TOPYHIIBL.

Onpenenexust

B omucanuu, npumepax u TabiauLaX, KOTOPbIe CIEAYIOT, UCTIOJIB3YETCs Psifi TEPMUHOB.
UroObl MOMOYb B SICHOM M TIOCJIENIOBATENILHOM MOHMMAaHUU H300peTeHHs, MPEeIOCTABIICHBI
CJIEAYIOIIHE OTIPEACITICHHUSI.

BHOTOMITHBO - 3TO TOMIKMBO, BEIPAOOTAHHOE U3 CHIPBS, MOJYYEHHOTO U3 OHOJIOTHYECKOTO

(paCTI/ITeJ'IbHOFO, JKMBOTHOT'O HJIM 6aKTepI/IaJ'IbHOFO) HUCTOYHHUKA YIJIICBOAOPOAOB, B OTJIIUYHUE OT
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TOIUIMBA, TMOJIYYEHHOTO M3 HCKOMAeMOT0 MCTOYHHMKA. THIbl OHOTOMIMBA BKIFOYAIOT TOIUIUBO,
KOTOPO€ KITACCUPHUIHUPYETCS KaK:

a) IlepBoe mokoJIeHHME: KaK MPaBUJIO, OMOTOIUIMBOM MEPBOTO MOKOJEHHS SIBJISIOTCS TE
BUJbl TOIUIMBA, KOTOpbIE MOJY4eHbl W3 OHOMACChl, BBIAEJICHHOHW M3 MHIIEBBIX KYJIBTYP,
HApUMep, STAHOJ, TMOJYYEHHBIH B pe3ynbraTe (PepMEHTALMH KpPaxMalloB M CaxapoB, WIIH
Ouoan3enp, MOJYYeHHBIH B pe3ysbTaTe nepesTepupUKaLii MUIIEBbIX PACTUTEBHBIX MACell.

b) Bropoe mnokojeHue: OHOTOIUIMBO BTOPOTO TMOKOJEHHS MPOU3BOAAT U3  ChIPbS,
MOJIY4EHHOTO M3 OMOMACCHI IEJIEBBIX HETHIIEBBIX YHEPTETUUYECKUX KYJIBTYP MM U3 OCTaTKOB
ypOsKasi MHUIIEBbIX KYJbTYp. B MepByr0 KaTeropur BXOISIT MCXOAHBbIE Macjia W3 CHEeLUaTbHBIX
SHEPTreTHYECKUX KYJbTYp, TAKUX Kak sTpoda, B TO BpeMsi KaK MOCIEIHsSI KATEropHsl BKIIOYAeT
JMTHUH, LEJUTI0NI03Y W MeMHLEIUTION03Y U3 KYKYPY3HOH COJIOMBI, KMbIXa CaXapHOTO TPOCTHHKA
T

¢) IlporpeccuBHOE OMOTOIUIMBO MM OUOTOIIMBO TPETHErO TOKOJEHHs: OHOTOTUIMBO,
MOJIY4€HHOE U3 BOJOPOCIEBOTO ChHIPHSL.

buomacca B IIHPOKOM CMBICHIE ONpENessieTCs Kak MaTephal OpPraHMYeCKOro
MIPOUCXOXKACHUS, KOTOPBIM BKIIIOYAET »KUBOW WM HEAABHO >XUBOM opraHusMm. HasemHas
Onomacca pacTeHHMH BKIFOUAET BCIO OMOMACCY, CBSI3AHHYIO C TOH YacTbIO PAacTEHHs], KOTOpas
HAXOIUTCSI BO BpeMsi cOopa Haj MOBEPXHOCTHIO MOYBBL AHAJOTHYHBIM 00pa3oM, TMOA3EMHAs
Onomacca pacTeHHI BKJIIOYAET BCIO OMOMAcCy, CBS3aHHYIO C YacCThIO PACTEHHs, KOTOpas
HAXOJUTCS HIDKE MOBEPXHOCTH MOYBHI BO BpeMst coopa. Orcrona crnenyer, uyto odmas Gnomacca
pacTeHuii OmpeneNsieTcss Kak CyMMa HaJI3eMHOH OMOMAacChl U BCeW MOA3EMHONM OHOMAacChl Ha
MOMEHT cOopa.

Yraeponoemkocts (CI) OTHOCHTCS K KOJMYECTBY BBIOPOCOB MapHUKOBBIX razos (I1I0),
MPOU3BOAUMBIX €IUHHYHBIM KOJMYECTBOM TOILUTUBA B TEUEHHE BCErO €ro KU3HEHHOI'O LUKJIA, M0
CPaBHEHHUIO C DHEPruel, BBIAEISEMON MPU CXKUTAHUM ATOH eAuHHULbl Torusa. IIpousBonctso
MAPHUKOBBIX Ta30B OINpPENeNsIeTcsl TLIATeNbHBIM aHajdnm3oM sku3HeHHoro mukina (LCA), B
KOTOPOM TEPEUUCISIFOTCS. BCe BBIOPOCHI MAPHUKOBBIX Ia30B, BbIAEIEHHbIE MPU MPOU3BOACTBE U
UCTIOJIb30BAHMHU €IUHHIBI TOTUIMBA. UTO Kacaercsi OMOTOIUINBA, 5TO BKIIOYAET BCE BBIOPOCHI,
oOpasyrommecss B pe3yJbTaTe BBIPALIMBAHHUA KYJIbTYPbl M TOCIEAYIOEH TPaHCIIOPTUPOBKH
coOpaHHOTO Marepuaia, MOCHenyrlne mnepepadoTKu COOpaHHOTO MaTepuaja B TOILUIMBHOE
ChIPbE, XPaHEHUS U TPAHCIOPTHPOBKU ChIPbs, MPOU3BOJACTBA TOIUIMBA M3 HMCXOIHOTO CHIPBS,
XpaHeHHs M pAaCHpefeNieHHs TOIUIMBA, BIUIOTh IO KOHEYHOTO HCNojb3oBaHus TorumBa. CI
perucTpupyercsi Kak Macca TMApHUKOBBIX Ta30B B OSKBUBAJICHTE MAMOKCHZAA YIJEepona,
BbIOpachiBaeMasi Ha €AMHUIy DHEPrUH, COAEpiKalleiics B TOIUIMBE, B EIMHHUIAX IpaMma

SKBUBAJIEHTA JUOKCHJIA YIJIepOia Ha METaKOyJIb npousseneHHo# suepruu (r CO25xB8./MJIxk).
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AOuccHHCKasi TOpYHLa OTHOCUTCS K CEMEeHaM WM pacTeHHMsM Bupaa Brassica carinata,
comepamuM Kak reHoM B u3 Brassica nigra (ropuuiel uepHoii), Tak u reHom C u3 Brassica
oleracea (xammyctsl oropoanoii) (Nagahuru, 1935).

3epHOBBIE, W 3€pPHOBbIE KYJIbTYPBI - 3TO TEPMUH, NMPUMEHsSIEMbIH K TpaBaM, KOTOpbIE
BBIPALMBAIOT JJI1 UX 3€pHA, BKJIOYasl sIMMEHb, KYKypy3y, OBEC, PUC, POXKb U MIIEHMIly, HO He
OTPaHUYUBAsICb UMU.

Knumartuyeckue 30HbI, KIMMaTHYECKUE PETHOHBI, KIMMAT, KaK UCHOJb3YETCsl B JaHHOM
JIOKYMEHTE, SBJIIIOTCS TEPMHUHAMH, OTHOCALIMMUCS K TreorpaduieckuM TMOApa3aeseHISIM
36MHOM MOBEPXHOCTH, KOTOPblE OYEpUYMBAIOT PETrHOHbI HAa OCHOBE CXOJACTBA CPEIHUX
UCTOPHYECKHX TEMIIepaTyp, OCAAKOB M CE30HHBIX KojeOanmil. Kimmarudeckue 30HBI,
UCIIOJIb3yeMble B 3TOH 3asiBKe, OCHOBaHbl Ha 30HAaX, KOTOpble omucaHbl B nokymeHTe EC,
ozarnasiaeHHoM «PEINEHWE KOMUCCHU ot 10 urons 2010 o pykoBOASIIMUX MPUHLIMINAX AJIs
pacyera 3€MeJIbHBIX YIJIEPOAHBbIX 3amacoB ans  uened Ilpumoxkenus V  k  Jupexrtuse
2009/28/EC», KOTOpBIE, B CBOIO OUYepelb, OCHOBAHBI HA KIIMMATHYECKUX 30HAX, YCTAHOBJICHHBIX
MIDOUK (MI'DHUK 2006, 2006 MIBUK, PykoBopmsiiue NPUHIUIBI Uil HAIHOHAJIBHBIX
KaJacTpOB MAapHUKOBBIX Tra30B, NOATrOTOBJIEHHble HalnoHanpHONW mnporpaMMoi KaJacTpoB
napHUKOBBIX Ta3oB, Eggleston HS, Buendia L., Miwa K., Ngara T. u Tanabe K. (pen.).
Onyonukoano: IGES, Snonwus)). 30HBI ONpenenstOTcss Ha OCHOBE OOIIMHOCTH BBICOT,
cpennerogosoii temmeparypbel (MAT), cpenHeromoBoro kommuecTBa ocankoB (MAP),
OTHOLIEHMsI CPEAHETO/I0BOT0 KOJIMYECTBA OCAJKOB U MOTEHLMAIBbHOIO CYMMApHOI'O HCHapeHus
(MAP:PET) u uactotel Mopo3oB. CymectByeT 12 KIMMAaTHUYECKHX PErHMOHOB. TPOIHYECKHI
TOPHBIA, TPONMUYECKUNA AOKIIUBBIN, TPOMUYECKUH BJIAXKHBIN, TPOMUYECKUNH CYXOH, YMEpPEHHBIN
TEIUIbIH, BJIAXKHBIN, YMEPEHHBIN TEIUIbIH, CYyXOW, YMEPEHHBIN XOJOAHBIN, BIAKHBIN, YMEPEHHBIN
XOJIOHBIN, CyXOi; OOpeanbHBIH BIAXKHBINA, OOpEaNbHBIA CyXOH, TMOJSIPHBIA BJIAXKHBIH, H
NOJISIPHBIN CcyXxo# (onucano B Tabnuue 2 Huke).

Tabmuua 2: Omnpenenenus knumatudeckor 30HeI MI'DUK (MexnpaBUTENbCTBEHHON

IPYIIIBI SKCIIEPTOB [0 U3MEHEHHIO KJINMATa).

KnumaTtuyeckas 30Ha Onpenensiroiine XapakTepUCTHKU

Tponuueckast ropHas - Cpenneronosas TeMiieparypa Bbie 18°C
- JIo ceMu gHEN ¢ OTPULIATEIBHON TEMIIEPATYPOU B TOJ
- Bricora Han ypoBHeM Mopst 6osee 1000 m

Tponuyeckas AOKIIUBas - CpenneronoBas Temrieparypa Boime 18°C

- JIo 7 nHel ¢ OTpULIATENIBHON TEMIEPATYPOU B TOA
- Cpenuneronosbie ocanku 6osyee 200 MM

- Menee 3 MmecsinieB Cyxoi NOroAsl B 3MMHEE BpeMsi

Tponuyeckas BiakHas - CpenneronoBas Temrieparypa Boime 18°C
- JIo 7 nHel ¢ OTpULIATENIBHON TEMIEPATYPOU B TOA
- Cpennerogossie ocaaku ot 100 mo 200 cm




21

- Menee 3-5 mecsueB CyXOl NOroibl B 3MMHEE BpeMs

Tponnueckas cyxas Cpenneroniosas Temnepatypa seiie 18°C
- 1o 7 nHel 3aMOPO3KOB B rojl
- 5-8 mecsiLeB CyXOH MOroapl B 3MMHEE BPEMsi

YMepeHHas temnas, | - Cpeaneronosas Temnepatypa seiie 10°C

BJIAJKHAS - CoIpas moropa; 6e3 Cyxoro ce3oHa

- OTHOwWeHNE CPEeOHEerolOBBIX OCAIKOB K IOTEHLIHAIBHOMY
CyMMapHOMYy HcrapeHuto bonee 1

YmMmepeHHas Temnas, cyxas | - Cpeaneronosas Temnepatypa soiie 10°C

- Ce30HHO-CyXas IOroAa; 3UMHHUE JOXKAU

- OtTHOLIEHHEe TNOTEeHLHUAJIbHOIO CYMMAapHOTO HCHAapeHus K
CpeIHero10BbIM ocaakaMm bonee 1

YMepeHHast xononHast, | - Cpemneromosasi Temmeparypa Bboime 10°C (4-8 wmecsneB ¢
BJIGKHAs temrieparypoti Boime 10°C)

- OTHOwWeHHe CpPEeOHEroNOBBIX OCANKOB K IOTEHLUHAIBHOMY
CyMMapHOMYy HcrapeHuto bonee 1

YMepeHHast xononHast, | - Cpemneromosasi Temmeparypa Bboime 10°C (4-8 wmecsneB ¢
cyxas TeMrieparypoii Boiie 10°C

- OTHOIeHNEe TMOTEHUHAIBHOTO CYMMAapHOTO HCIApPeHHs K
CPEAHEroJIOBBIM ocankam Ooee 1

bopeanbHas BnakHas - 3 mecsiia unu MeHee ¢ Temnepatypoit 10°C unu Beiie
- OrTHoleHNe CpeAHEerof0BbIX OCAAKOB K IOTEHLHUAIBHOMY
CyMMapHOMYy HcrapeHuto bonee 1

bopeanbHas cyxas - 3 Mecsiia unu MeHee ¢ Temnepatypoit 10°C unu Beiie
- OTHOlIEHHEe TNOTEeHLHANIbHOIO CYMMapHOTO UCHApeHus K
CpeIHero10BbIM ocaakaMm boee 1

IMonspnas BnaxkHas - Bee mecstet ¢ Temmnieparypoit Huke 10°C
- OrTHoleHNe CpeAHEerof0BbIX OCAAKOB K IOTEHLHUAIBHOMY
CyMMapHOMYy HcrapeHuto bonee 1

IMonspnas cyxas - Bee mecstet ¢ Temmniepatypoit Huxke 10°C
- OTHOLIEHHE TMOTEHUUAJIBHOTO CYMMApHOTO HCHApEeHUs K
CPEIHEroJIoBBIM ocankam Oonee 1

KombalinnpoBaHue OTHOCHUTCS K TMPOLECCY KAaTBBI U cOOpa CEMEHHBIX KOpPoOOdYeK u3
CO3pEeBIEro yposkas, 0OMOJIOTa CEMEHHBIX KOPOOOYEK IJIsi BHICBOOOKIEHHS] CeMsiH (3epHa) U
MPOBEUBAHMUSI JJIsI OTACJICHUS] U M3BJICUEHHUS 3€PHA OT MyCThIX CEMEHHBIX Kopobouek, crebinelt u
BeTBEU (COBMECTHO HA3bIBAEMBIX MSKHHOW). DTH HEKOTZIa OTAEIbHBIE OMEPAI CerOIHS YacTO
KKOMOMHUPYIOTCS» € TMOMOINBI0 MHOTO(YHKIIHOHAIBHOTO MEXaHU3HUPOBAHHOTO YCTPOWCTBA,
U3BECTHOTO KaK «KOMOAWH.

ITokpoBHBIE KYJBTYpPhl - OIHOJIETHHE pPACTEHUS, BBIPALIUBAEMbIE B OCHOBHOM IS
oborameHus: Wik yiaydlieHnsi moysbl. OHU PacTyT, MpeNoTBpallasl Aerpagalliio MOYBbI M3-3a
5pO3UU U BBIMBIBAHHS THTATEIBHBIX BEIIECTB M3 KOPHEBOW 30HBI KOpHEMIONoB. OHU Takxke
MOTYT CHOCOOCTBOBATh COXPAaHEHHUIO BJIaTU B IOYBE, BBICTYNATh B KAYECTBE PE3EPBYapoOB IS
MOAJEPKAHUSI MUTATENBHBIX BEIIECTB B TOYBE, YJIYYIIATh CTPYKTYPY TIOYBBI, yBEIUYUBAs
colepskaHue yrjepoaa B HeW, U MPOTUBOACHCTBOBATH OOJIE3HSIM, MPENOTBpaIlas COXPAHEHUE

MaTOreHoB pacTteHuil. I1o cBoel mpupoae NOKPOBHBIE KYJIBTYPhI BBICAXKUBAKOT B TEUEHUE OAHOTO
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Ce30Ha, YTOOBI COXPAHUTh HJIU YIAYYIIUThH MOTEHLHAN TOYBBL, YTOOBI MOANEPIKATh POCT YpOXKast
cnenyromero cesoHa. Kak mpaBuiio, MOKpPOBHbIE KYJbTYpPhl HE BBIPAIMBAIOT B OXHUAAHUU
MOJIY4EHHUSI COOMPAEMOro MaTepuaia, KOTOPbIi UMeeT COOCTBEHHYIO SKOHOMHYECKYIO LIEHHOCTb,
TaKyl0 Kak MPUTOJHOCTb B MCIOJb30BAHUM JUIsl IPOU3BOJCTBA MPOAYKTOB NMUTAHUSA, TOILUIMBA
uin BoJokHa. Ckopee pacTUTENbHBIH MaTepual, MNPOU3BOAMMBIN MOKPOBHON KyJIbTYpPOH,
0OBIYHO BHEIPSIETCS B MIOYBY BO BPEMs WIIM K KOHITy CBOETO *KHU3HEHHOrO LuKia. B ornuuune ot
3TOro, abMCCHHCKYIO TOpPYHLly, NPEAOCTABIIIOIIYI0 AHAJIOTMYHBIE TNPEUMYINECTBA KakK JUIs
MOYBBI, TaK U JUIA NOCIEAYIOMHX KYJIbTYP, COOUPAIOT AJIS MOJTy4eHUs] OOraToro MacjioM 3epHa,
KOTOpOE€ MOXHO TepepadaThiBaTh B CHIPbE, HUCIONb3YEMOE Ui MPOU3BOJICTBA OMOTOIUIMBA, a
TakKe B O0raTyro OeJIKOM MyKy, KOTOPYIO MOXKHO HCIOJIB30BAaTh B KOPMax JJIsl dKUBOTHBIX, YTO
obecrnieunBaeT MpsiMoit sSkoHOMUYecKni 3 ekt nis pepmepa.

Brlpamusanue: BeIpamiuBaHue OTHOCUTCS K YCJIOBHUSIM, IPH KOTOPBIX YypoOxKan
BBICEBAIOT, MOIAEPKUBAOT M cobuparor. Jlnag abucCHHCKOW ropyuubl  (hakTopsl IS
BbIPALIMBAHUS BKJIIOYAIOT CIEAYIOLIEE:

a) Bpems moceBa: aOHcCHHCKasi ropyula SIBJISIETCS KYJbTYPOH CPEOHEro M JUTMHHOTO
ce30Ha, Tpedyromuel HeMHOro 0oJiee MPOAOLKUTEIBHOTO BEr€TAlIMOHHOTO MEPUOAa, UM JIpyTue
BuAbl ropunipl. CienoBaTeNnbHO, pAHHUN NOCEB 00ECTIeUNBAET JIyUIINe pe3ynbTaTel. MneanbHas
JaTta ToceBa BO MHOTOM 3aBUCHT OT reorpadum u moroabl. OQHAKO, Kak MPABHIIO, IMOYBHI
JOJIKHBI UMETh TeMrepaTypy He MeHee 40 F umu Belle nepes noceBoM.

1) Ilpepun Kanans! u cesepHbiii sipyc CLIIA: THIUHYHYIO TOCAAKY OCYIIECTBIIIIOT BECHOM
C HaJaJia ampeJisi 10 KOHLA Masl.

i) FOro-Bocrounas gacte CIIA: THIUYHYIO OCATKY OCYIIECTBISIFOT OCEHBIO C OKTSIOPS
o JIeKadphb.

ii1) FOxnas Amepuka (Ypyraaii): OnTUMaIbHBIM BPEMEHEM ITOCAKHU SIBJSIETCSI OCEHb HITH
3UMa (TO €CTh OOBIYHO MEKAY Ha4aJIoOM Mast U KOHLIOM HIOHS).

b) IloceB: Tunm mouBBI M MPEIIECTBYIOLIAs] HCTOPUS TOCeBa OYAyT BIMATH HA THII
BCIAIIKH, HEOOXOIUMBIH JJIs1 IOATOTOBKH TTOYBBI ISl TOCEBA. Y MEHbIIEHHAS MJIM MUHUMAJIbHAS
BCIIALIKA MOJKET MOBBICUTH COXPAHEHHE BOJBI, COAEp:KaHHE OPraHUYECKHUX BEIEeCTB B IOUBE,
3¢ PEKTUBHOCTD UCTIONB30BAHUS TOTUIMBA M KOHTPOJb 3pO3MH. AOHUCCHHCKAs TOPYHIA MOXKET
OBITh TOCEsIHA B TOYBY, MOABEPTHYTYIO OOBIMHOH WJIM MHUHHMAaJbHOH BCHAIIKE, WK K€ OHA
MOKeT OBbITh TOcessHa Oe3 BCMAIIKK B CTEepHE Ha KOpHIO. lloceB mpoBomsT mo HOpMme,
pPacCUMTaHHOM HAa NOCTWXXEHHUE IUIOTHOCTH pacTeHuil B auanaszoHe oT 80 no 180 pacrenuii Ha
KBaJpaTHBIA MeTp. B. carinata MOXHO BbICEBaTh Ha MOCTOSIHHOUW riyomuae oT 0,5 nmo 5,0 o,
Harpumep, Ha rayoune ot 1,35 1o 2,5 cm.

¢) Ilmomopomue: TpeOoBaHHS K IJIOJOPOAUIO TMOYBBI JJisi AOMCCUHCKOW TOPYHIIBI
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aHAJIOTUYHBI TPEOOBAHUSAM Uil APYTUX BUAOB TOPYHLIBI M KAHOJBL. J[J1s1 MOCTHIKEHUST HCTHHHOTO
NOTEHIMAJIa YPOKaHHOCTH TPeOyeTcs TOCTaTOUYHOE KOJIMUYECTBO a30Ta, (ocdopa, Kajaus u cepsl.
HaBo3 MOkeT UCMOJBb30BAThCS B KAUECTBE HCTOYHUKA OPraHUYECKOro a30Ta AJI 3aMEeHbl 4YacTH
WJIA BCETO PEKOMEH/IyeMOT0 HEOPraHMUYECKOro a30Ta Al pocta Brassica carinata B KOHKPETHOM
cocraBe mo4Bbl. HopMmbl ynoOpeHus BapbUPYIOT B 3aBHCHMOCTH OT 30HBI BBbIPAIUBAHUS H
MJIONOPOAUS TOYBBL

d) Benammka: AGMCCHHCKYIO TOPUYHUIY MOYKHO CaKaTh B MOYBY, ITOABEPTHYTYIO OOBIYHOM
BCIAINKE, I71e OObIYHAs BCHAIIKA WM IITyOOKasi BCIIAIIKA BKJIOYAET CYLIECTBEHHOE B3PBIXJICHHE
MOYBbI, MOBTOPSIEMOE HECKOJBbKO Pa3 B NOA, TaK UYTO BO BPEMsl NOCEBA HA MOBEPXHOCTU MOYBBI
OCTaeTCsl HEMHOTO PACTHUTENBHBIX OCTATKOB. B KadecTBe albTepHATHBBI, A0UCCHHCKAs TOPYHIA
MOKeT OBbITh MOCaK€Ha B MOYBY, KOTOpas MOINEPKUBAETCS B COOTBETCTBHUU C MPAKTHUKOM
KOHCEpPBALIMOHHON BCHAIUKH, IPH KOTOPOM CTENEeHb W 4YacTOTa BCHAUIKH 3HAYUTENIBHO
YMEHBIIAIOTCS 110 CPABHEHHIO ¢ OOBIYHOMN BCMAINKOW (TaK Ha3bIBAEMOE YITPABJICHHE MOYBOU CO
cpenHel WM HernyOOKOH BCIAINKOH), MM OHA MOYKET HE TOABEPraThCs BCIAIIKE MPU MOCATKE
B CTepHe Ha KOpHI0. bosnee monpobHoe onrcanne KaKaoH MPaKTUKK BCIAIIKY PUBOINUTCS HUXKE
B OIPEAEIIEHUH METOAOB YIIPABJICHUS 36MEJIbHBIMHA PECYPCAMH.

e) Bnaxnocts: Jlns xopomero (GopMHUpOBaHUS HaCKAEHHs aOMCCUHCKOW TOpyuIe
TpeOyeTcsi MOCTAaTOYHAsl BIAKHOCTh TOYBBI MPH NMOCEBE M BCXOAAX, HO B JaJbHEHIIEM OHa
MOJKET BBIIEP>KMBATh MOHMKEHHYIO BJAXXHOCTh M XOPOILIO NMPOTUBOCTOMUT MOJY3aCyLLINBBIM
yCIIOBUSAM cepenuHbl Jeta npepuii FOxxuoit Kananbt.

f) Temneparypa: AOuCCHHCKasl TOpUYHULIA SBISETCS KYJbTYPOH YMEPEHHOrO KIMMaTa, HO
oHa OblTa amanTupoBaHa K Oojiee HKCTpEMasbHBIM yCIOBHAM B mpepusix FOxHoi Kananbel u
cambIx ceBepHbIx oOmacteit CLIIA. Bo Bpemsi mepBoHa4anbHOro (GOPMHUPOBAHUS HACAKICHHS
aOuCCHHCKass TOPYHMIIA MOXKET BOCCTAHABJIMBATHCS MOCHE KPATKOBPEMEHHBIX 3aMOPO3KOB, U
NepeHOCUT OoJiee BBICOKYIO TEMIIEpPAaTypy BO BPEMS LBETEHUS M MOCAAKH CEMsIH JIydlle, 4eM
Apyrue ceMeHa MacIUYHbIX KyJabTyp Brassica.

g) TepOuumapl: AOuCCHHCKAash TOpYHMIA SIBJISIETCS arpecCUBHOM  KYJBTYpOH W
MPEBOCXOAUT MHOTHE COPHSIKH, €CJIM OHAa XOpOWIO yKOpeHsieTcs. TeM He MeHee, HEKOTOpbIe
BUJIbl COPHSIKOB, €CJIM JJaThb UM BbIPACTU HA paHHEN CTaAMM U COXPAHUTb, MOTYT MOBJUATH HA
KAQ4eCTBO U YPOKAHHOCTb BCEX CEJIbCKOXO3SHCTBEHHBIX KYJBTYp, BKJIIOYass aOHMCCHHCKYIO
ropuunty. IIpumMepr! COpHSIKOB, KOTOpble MOTYT OTPULIATENBHO MOBJIUATH HA YPOKail U KauecTBO
aOVCCHHCKON TOPYHLIBI, BKJIIOYAIOT KOXUIO, TUKYIO TOPYULY M AUKYIO peabky. Takum obpasom,
Ooppba ¢ COpHSIKAMH SIBJIIETCSI BaXXHBIM ACIIEKTOM COBPEMEHHOW CeNbCKOXO3SHCTBEHHON
MPAKTUKU U BKJIKOYAET HECKOJBbKO PA3JIMYHBIX, HO B3aUMOJOINOJHSIOLINX MOIXOI0B, B TOM

qucie (I)I/ISI/ILIGCKI/IG MECTOAbI YAAJICHUA COPHAKOB NO MOCEBA CEMAH, TAKUC KaK BO3ACJIBIBAHUC,
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BCMAINKAa M MPONOJKA, a TaKXKe HCIOJb30BAHHE XUMHUYECKHX AreHTOB WM TepOULIUAOB IS
MOJABJICHNS] WJIM YHUYTO)KEHHS COPHSKOB JIO TOTO, KaK OHH YKOPEHSIOTCS W/WIA MOTYT
¢dopmupoBarh M BBICBOOOXKIATH CBOM CeMeHa. | epOWIuAbl TPEACTaBISIFOT COOOH Kiacc
NECTULIUAOB U BKJIFOYAIOT OOJIBIIVIO TPYIITY XUMUYECKHX COCTUHEHNUH, KOTOPBIE IPENSTCTBYIOT
cnenn(PUIecKuM OHOJIOrMYECKUM TPOLIECCaM PacTEHUH TaKUM 00pa3oM, 4ToObI OJOKHPOBATH UX
pocT U BbDKMBaHHE. | epOULIUABI CrPYNIMPOBAHBI B KJIACCHI, OINpenessieMble OHOJOrHYECKHM
IPOIIECCOM, C KOTOPBIM OHH B3aMMOIEHCTBYIOT. OHHM MOTYT BKJIIOYaTb HMHTHOMPOBaHHUE
OMOCHHTE3a JIMMHUIOB, MHIHONpOBaHHE OMOCHHTE3a AMHHOKHCIIOT, TOPMOHAIBHYIO PETYIISLIUI0
pocta pacreHuid, WHruOUpoBaHHe (OTOCHHTE3a, HWHIHOMpPOBaHHME MeTadOJM3Ma a30Ta,
UHrUONpoBaHue OMOCHHTE3a WM (PYHKIUH HHTMEHTOB PACTEHUI;, areHTbl, KOTOPbIE MOTYT
NOBPEXKIATh KJIETOYHble MeMOpaHbl, W areHTbl, KOTOpble HHIHOUPYIOT POCT IMPOPOCTKOB
(Sherwani et al, 2015). B menom, pa3nuyHbie COSOUHEHHS] W KJIaCChl TepOUIUAOB MOTYT
JIEMOHCTPUPOBATh PA3JINYHYIO CTEEeHb 3(PPEKTUBHOCTU MPOTUB OINPENEIEHHBIX BUIOB COPHBIX
pacrennii. bojee TOro, HEKOTOpbIE BHIbI CEIBCKOXO3SMCTBEHHBIX KYJIBTYP MOTYT MPOSBISTH
0O0JIBIIYI0 YCTOWYMBOCTD K OMpPENENIEHHBIM KjlaccaM repOnnuaos, yem apyrue. Takum obpasom,
B KOHKPETHOM reorpapuuecKkoM PeruoHe UCTIONb30BAHNE KOHKPETHOTO repounuaa st OopbObI
C COpPHSIKAMH MOXKET OBITh NMPOJUKTOBAHO MPHPOAON BO3MENBIBAEMON KYJBTYPBl M MECTHBIMH
COpHSIKaMH, BCTPEYAIOIIUMHUCS B 3TOM perruoHe. TakuMm oOpa3oM, KOHKPETHBIH repOrIH MOXKET
OBITH OIpeneNieH KaK 3aperucCTPUPOBAHHBIN IS HCIIOJIB30BAHUS C KYJIBTYPO HA OCHOBAHUH €r0
nokasarenei 3pQeKTHBHOCTH U AOKA3aHHOW COCOOHOCTH KOHTPOJIHMPOBATH COOTBETCTBYIOIIHE
COpHSIKM 0e3 CYIIEeCTBEHHOTO BIIMSIHHSI HA YPOJKAHHOCTb CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP.
3aperucTpupoBaHHOE HCIOJB30BAHUE TAKXKE ONPENEesieT KOHKPETHbIE METONbl NMPHUMEHEHUS
repOunuaa, BKIOYAs  PEKOMEHAYEMYK  KOHLIEHTPALMI  repOMOMAa,  HCIOJIb30BAaHUE
NOIXOAALINX pa30aBHUTENEH, aTbIOBAHTOB, MOBEPXHOCTHO-AKTHBHBIX BEINECTB U T.A., CIOCOO
JOCTaBKH (T.€. paclbUIEHUE WIN C TPaHYJIbl), BpeMsl IPUMEHEHHsI Ha COOTBETCTBYIOIIEH CTaaNU
BBIPAIMBAHUS JUII OOECIIEYEeHUs] HAMMEHBINErO IOBPEXKACHUS YpPOKas, CPOKH BHECEHUS H
KOJINYECTBO NMPUMEHEHUH Ui 0OeCTiedeHHs] ONTUMAIBHOTO KOHTPOJISI HAJl COPHSIKAMH, MECTO
BHECEHUsI (Ha JIUCThsI WIIM B TMOYBY), PEKOMEHIYEMbI€ MOTOIHBIC YCJIOBHUS IJIsI ONTUMAJIBHOTO
KOHTPOJII Haja copHsAkaMu. HexkoTopele mnpumepsl repOULUAOB, PEKOMEHIOBAHHBIX IS
UCTIOJIb30BaHUsI ¢ aOWCCHUHCKOW TOp4YHIel, BbIpaleHHOW B roro-ocrounolt wactu CIIIA,
NIEPEYHCIICHBI B:

(https://agrisoma.com/ckfinder/userfiles/files/2017 18 SE Handbook.pdf).

BelmeynomMsiHyTO€ MpHBENEHO B KAayeCTBE INpUMepa W HHUKOMM 00pa3oM He
MpeaHa3HAYeHO JUIst OTPaHUYeHUs1 0ObeMa U300peTeHHsI.

h) @yHrULUIB TPEACTABIISIOT COOOM KITACC MECTUIUAOB, BKIFOYAIOIIUNA PAa3HOOOpa3HBIN
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Ha0Op XHMMHMYECKHX AareHTOB, KOTOPblEé MOTYT NPEAOTBpAllaTh WM YMEHbLIATh CTENEeHb
3apakeHUsl PacTeHMH NaToreHHbiMu rpudamu. Kak u B ciyuae repOMIMIOB, CYLIECTBYET
MHOKecTBO KiaccoB ¢yHruuuaos. FRAC (Komuter mo AeHCTBUSIM NMPOTHUB YCTOMYMBOCTH K
¢dyarunuaam; http:// www.frac.info/home) nepeuuncisier 12 knaccoB, OCHOBAHHBIX HA PA3JIMYHBIX
OMOXMMHYECKUX MYTSIX, HA KOTOpblE HalleleHbl (PYHTHLHUIbI B Kjacce, a Takxke 13-H kiacc,
KOTOPBIH BKJIIOYAeT (PyHIHMUUABI C HEM3BECTHBIMH CIOCOOaMU AeWCTBUS. DYHTHUIUABI TAKKe
Pa3NIUYAOTCS 1O CocoOaM TOCTABKH M MECTaM AEHCTBUS: HEKOTOPBIE (PYHTHUIMIBI PACTBUISIOT
Ha TOBEPXHOCTH PACTEHUH, B TO BPEMs KaK JPYrHe HAHOCST HAa MOBEPXHOCTU TOYBBI B BHUIE
TPaHyJ WK B BUJE JKUIKOCTH, 3AJIMBAIOIIEH MOBEPXHOCTh NMOYBBl. PYHTHLNIBI, HAHOCUMBIC Ha
MIOYBY, KaK MPaBHJIO, TMOTJIOLIAOTCS Yepe3 KOPHU U TPAHCIIOPTUPYIOTCS BO BCE TKAHU PACTEHHS
yepe3 keueMy. OyHrULIUAbI, KOTOpPbIE SBISFOTCS JIUCTBEHHBIMU, MOTYT OBITh JIOKAJIbHBIMHY, T.€.
3aIUINATh TOJBKO T€ MOBEPXHOCTH, C KOTOPHIMH OHHM KOHTAKTHPYIOT, CHUCTEMHBIMH, T.C.
MOTJIOINATECST BEPXHUMH YacTSMH PACTEHUH, HO 3aTeM MEePEeHOCUTHCS KCHIEMOH BO BCe
HA/(3€MHbI€ TKaHH, WIK YaCTUYHO CHCTEMHBIMH, T.€. OHH MOTYT JIOKAJIbHO abcopOHpoBaThes, HO
MOTYT TPAaHCIIOPTUPOBATHCS TOJBKO HA KOPOTKUE PACCTOSIHHSL, YTOOBI 3aIMUTHTh HECKOJBKO
Oosiee OOIIMPHYIO MOBEPXHOCTh, UEM HayallbHAs TOUKA KOHTakTa ¢pyHrununa. Kpome toro, kak
U B ciydae ¢ repOMUMAaMH, CYIIECTBYET CHUCTEMa pErucTpauuu (YHTHIHIOB, KOTOpas
OTPaHWYMBAET HCIOJIb30BAHHE KOHKPETHBIX  (DYHTUIUAOB ANl  KOHKPETHBIX  BUAOB
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP W TPHUOKOBBIX 3a00JI€BaHUH, e WX NMPUMEHEHHE OKa3aJoCh
HanOonee 3¢dexkTuBHBIM u Oe3omacHbIM. I puOkOBbIe 3a00NIE€BaHHUS MACIMYHBIX KYJIBTYP
Brassica MOryT CHIKaThb YpPO’KaHOCTb M KadecTBO COOpaHHOro 3epHa. B 3aBHCHMOCTH OT
XapakTepa M TSDKECTH MPUOKOBOH MATOreHHON WH(EKINH, BO3AEHCTBHE MOJKET BAPbHPOBATH OT
HE3HAUNTENIbHOW CTENEeHH A0 TMOJHOW moTepu yposkas. DYyHTUIUABI MOTYT MOMOYb CHHU3UTH
PHICK TOTEPb, BI3BAaHHBIX IPUOKOBOH MH(EKIMEH, HO 3aTpaThl HA ONPLICKUBAHNUE (QYHTHIHIAMH
SIBJIIIOTCS] JOCTATOYHO 3HAYUTEIBHBIME, YTOOBI TPpeOOBATh MPOBEIACHUS aHAJIHM3a THIA OLIEHKH
MIOJIB3bI U PHCKA IO MPHHATHUS PEIleHHs] O MpUMeHEeHUH. [IpuMepbl 3KOHOMHYECKH 3HAYMMBIX
rpubKoBbIX 3a001eBanuii Brassica 1 rOpYMYHBIX MACTUYHBIX KYJIBTYD BKJIIOYAOT:

1) CxkJepoTHHHO3, BBI3BaHHBIH TPHUOKOM, CIIOPBI KOTOPOro TmopaxkaroT Brassica
NPEUMYIIECTBEHHO B NEPHOJ LBETEHHs, a 3a00JIeBa€MOCTb CBsi3aHA C TEPUOJAMH BBICOKOM
BiIakHOCTH. Ha cTelmsax oOpasyroTcs MoBpekIeHHs], KOTOPbIe MOTYT B KOHEYHOM HTOre YOUTb
pacrenune. Mmerorcs (yHrHIMIBI, KOTOPblE MOTYT KOHTPOJHPOBATH TSDKECTh HH(EKLHH, HO
JOJDKHBI TIPUMEHSITBCS B ONPEAETICHHbIE NMEPHOIbl JKU3HEHHOTO MHKJIA pacTeHus (TO eCTh B
Hauaje M B CepeluHe LBETeHHs) A JNOCTIKEeHUs Hamny4dmero s¢¢ekra. Yacto B 3TOM
POMEKYTKE BpeMeHHU TpeOyeTcsl HECKOJIBKO MPUMEHEHHH.

il) AnpTepHapuos - 310 rpudkoBoe 3adoseBanue Brassicas, KOTopoe HopaskaeT pacTeHHs
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Ha BCEX CTaIMsIX pOCTa OT paHHEW paccaiapl 0 CO3PEBAHMs, XOTS 3peble pacTeHust Oosee
BocpurMuuBbEL. HanboJbliee 3KOHOMHYECKOE BIIMSHHE OTMEYAETCS] HAa ypOkall U KauecTBO
3epHa. IlpuMeHeHue muCTOBOrO (YHrHIHMIA HAa TO3AHEH CTAAUH LBETEHHS SIBJISETCS
3¢(HeKTUBHBIM CMOCOOOM CMsirdeHusi Oojiee MaryOHBIX TMOCHAENCTBUM 3a0O0JIeBaHUS st
YPOKaHHOCTH U KA4ECTBA 3€pPHA.

ii1) YepHast HOkKa, TpuOKoBOe 3a00JIeBaHME MACIMYHBIX KyJbTyp Brassica, 3apakaer
pacTeHHs Ha BCEX CTaiMsIX, HO HMH(EKIMM Ha paHHEH CTaANH HMEIOT CaMble CEepbe3HbIE
MOCIIEICTBHUS, YacTO 3aKaHUMBAIOIIMECS Yy PACTEeHUH HEKPOTHYECKUMH TMOPAKEHUSIMH Ha
HIDKHUX CTEONIAX, KOTOpble MOTYT (DAaKTUYECKH pa3beAMHATb PACTEHHs] Y OCHOBAHMSL
OyHrunuas 3GHEeKTUBHBI UMb YaCTUYHO, 00J1anas HE3HAUUTENbHBIM 3alIUTHBIM 3(PQeKToM
NpU MPUMEHEHUH Ha PaHHEH CTaIiH POCTa PAaCTEHHI.

iv) Kuna - 510 mouBeHHbII rpud, mopaxkaromuil KOPHA MacIMYHBIX KyJbTyp Brassica.
Criopbl MOTYT JONrO COXPAaHSAThCA B IIOYBE, W B HAcTosimee BpeMs HeT 3((EeKTHBHOTO
¢yurunugHoro sedenus. KoHTponb Moker mnoTpeOoBaTh HCIONB30BAHUS CEBOOOOPOTOB,
KOTOPBIE OTPAaHIYMBAIOT YACTOTY MMOCAJKH TOPYHULIBI.

1) THCEKTUIIUABI - 3TO TPEThs IPYIINa NECTULUAHBIX COSAMHEHUH, TPeIHA3HAYCHHAS IS
YMEHBLICHHUs W YCTPAHEHUsI MOTEPH YporKasl M3-3a BPEOHBIX HACEKOMbIX. Kak repOuuunsl u
(yHrUOHUabl, THCEKTULUABI KIACCU(PHUIUPYIOTCS B COOTBETCTBHH C UX CIIOCOOOM AEHCTBUS H
OMOXMMHUYECKUMH MYTSMH, Ha KOTOpble OHHM HaueieHbl. OpHa kiaccuUKAaLMOHHAs CXeMa
(IRAC MoA), npennosxennas Komurerom neiictuii o ycroiunsoct k nHcektuuuaam (IRAC;
http://www irac-online.org), mepeuucnser 29 KJIacCOB WHCEKTHUIUAOB, CrPYMIHPOBAHHBIX TIO
o0myM OHOXMMHYECKHM TMpolleccaM M MyTsM, Ha KOTOpPble HAaLeJIeHbl HHCEKTHULHIHBIC
coenuaeHns. Kaxk w ana repOunmmoB u (QyHrUUumoB, Ha (YHKOHIO U YCTOMYHUBOCTH
WHCEKTHLIUAOB MOTYT TaKKe€ BJIMATH HX MECTa HEWCTBUSA, TO €CTb TO, SIBJIAIOTCS JIH OHH
AKTUBHBIMH TOJBKO HA TIOBEPXHOCTH pACTEHUH NpPU NPUMEHEHUH, WIH JeHCTBYIOT Kak
cUCTeMHbIe areHThl. JlanbHelmas auddepeHuHauss MeXKAy HEKOTOPBIMH TPyIIIaMU
WHCEKTHLIUAOB MOKET ObITh OYE€BUAHON HAa OCHOBAHUU TOTO, MPOSIBJISIOT JIM OHH CEJIEKTUBHOCTH
B OTHOIIEGHUU OIPENEIEHHBIX THIIOB HACEKOMBIX, HM3-3a OTIIMYUTEIBHBIX ACHEKTOB OHOJIOTHH
STHX HACEKOMBIX. YUHUTHIBAS, YTO HEKOTOPHIE HACEKOMBIE BBIMOJHSOT MOJE3HYIO POJIb, TAKYIO
kak Oopbba C BpemuUTENsIMU PACTeHWH, BBIMOJHEHHE (PYHKLUUU ONBUIMTENCH pacTeHUd u
yIy4IIeHWe OTHOIUGHHUS CONEpPXKaHWS IUTATEeJbHBIX BEIECTB B II0YBE, BAXKHO, YTOOBI
MHCEKTHLIUABl HE TPUMEHsUIMCh Oe3 pa3dopa, a HCMONb30BAJIHCH TAaKUM 00pa3oM, 4YTOOBI
MaKCHUMAaJIbHO OTPaHHYUTh MX JACHCTBHE HEOOXOIUMBIMHU LIEJIEBBIMH BHIaMU. TakuM oOpaszom,
BCE YCIIOBUS, TaKHE€ KaK BpPEeMsl MPHMEHEHHs, KOJUYECTBO M CIOCOO NMPHMEHEHHs, a TaKxkKe

OTpaHUYCHHA B OTHOHMICHUH TUIIOB HUCIOJIB3YEMbIX MHCCKTULIUAOB U KYJIBTYP, AJISI KOTOPBIX OHU
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MOTYT OBITb HCIOJB30BAHBIL, BKIIIOYEHbI B 3apPETHCTPUPOBAHHBIE KPUTEPUH HCIIOJB30BAHHUS
MHCEKTHLIUAOB B KaueCTBE CpencTBa odecrneueHns ux OezomacHOCTH U dddexTuBHOCTH. Himmke
NIEPEYHCIICHbI TPUMEPHI BHIOB HACEKOMBIX, KOTOPBIE MOTYT OKa3aTh 3HAUYUTEIbHOE HETATHBHOE
SKOHOMUYECKOE BJIMSHUE Ha YPOXKANHOCTh M Ka4eCTBO 3epHa Brassica 1 TOpYHYHBIX MaCIHYHBIX
KYJBTYD:

j) KpecrouserHas Giomka - O4eHb paclpOCTPAHEHHBIH BPEIUTENb MACIHYHBIX KYJIbTYD
Brassica U rOpYMYHBIX KyJbTYp, MUTAKOIIUNACSA KaK JIUCThsIMH, Tak U cTedmsimu. Korma Onomka
NPUCYTCTBYET HA PAHHHUX CTaIUSAX DPAa3BUTHA CEIIbCKOXO3SHWCTBEHHBIX KYJIBTYP, 3TO MOXKET
NPUBECTH K CHJIBHOMY MCTOHUYEHHIO PACTUTEIBHOTO TMOKPOBA, YTO B KOHEUHOM HTOTE OKaXKeT
3HAYUTENbHOE BIUSHHE Ha yposkalHOCTh 3epHa. CyINECTBYIOT HHCEKTHIHIHBIC CPENCTBA,
KOTOPBIE MOJKHO NMPHUMEHSTh B BHUJE JIUCTBEHHOTO CIpesi, KOTOpble 3 (PEeKTUBHBI aJisi OOpbOBI C
PaHHUMH CTAAUAMU 3aPAXKEHHSL.

k) B3pocnas kamycTHasi MOJIb OTKJIAIbIBAET SIHIIa HA MMOBEPXHOCTH JIMCTHEB MACIUYHBIX
KyJbTyp Brassica m ropuuipl, a mpu BBUIYIUIEHWH IOJYYEHHAs JIMYWHKA aTaKyeT JINCThS U
cTeONn CeNbCKOXO3HCTBEHHBIX KYJNbTYp. JIMUnMHKA U3 sIML, BbUIyNUBLIAsiCA Ha OoJiee TO3IHUX
CTausIX, TAK)KE MUTAETCS CEMEHHBIMH KopoOoukamu. Hanbonee cuibHBIE 3apa)KeHHs - 3TO Te,
KOTOpblE€ HAYMHAIOTCS HA PAHHUX CTaAHMAX POCTA PACTEHUH, TAaK KaK SKU3HEHHBIH LIUKJI MOJIH
MOKeT obOecreuuBaTh A0 YETHIPEX IMOKOJEHHWH B TEUYEHHE TUIMYHOIO CE30HA BBIPAIIUBAHHS
MACIIMYHbIX KyJbTyp Brassica, 4TO TNpPHUBOAWT K TOCTOSHHO YBEJIHMYHBAIOIINMCS LUKJIAM
MOBpPEKACHUS yporxkasi. B Takux ciaydasx oOpadoTka MHCEKTULUAOM Haunbosee 3¢ eKTUBHA TpU
NPUMEHEHNH Ha PAHHUX CTa/IUSAX CE30HA, KOTia BIEPBbIe HAOIIONAIOTCS IMIUHKH.

1) Kak B3pocnelii ceMeHHOH CKPBITHOXOOOTHHK, TaK M €ro JIMYWHKA MOTYT HaHOCHUTH
3HAYUTENbHBIA yiiepd Maciu4HbIM KyJabTypaMm Brassica, B OCHOBHOM, NyTe€M HapyLIEHHS
L[BETEHUsST M pA3BUTHUSl CEMEHHBIX KopoOouek. B3pocmbie 0coOm THMTAIOTCS I[BETOYHBIMH
MOYKAMH, CHJIBHO OCNalisisi MX W Aefias MX Oojiee BOCIPHUMMYHBBIMH K TOBPEXKIECHUSIM H
NOTepsIM, BBI3BAHHBIM HarpeBaHueM. B3pocible 0COOM OTKJIagpIBalOT sHLA B CEMEHHBIC
KOpOOOUYKH, a JMYMHKA IMUTAETCA PAa3BHBAOIIUMHCS ceMeHaMu. Korma JUYMHKH JOCTHUTaroT
3peJIoro BO3pacTa, OHU BBIXOIAT U3 CTPYUYKA M MPOAOIDKAIOT MUTATHCS CEMEHAMU 4Yepe3 CTEHKY
crpyuka. [IpuMeHeHne HHCeKTULIMIOB Ha PAaHHEW CTaJUY LBETEHUS HEOOXOAUMO UIi KOHTPOJIS
NEPBUYHOTO 3apaXKEHUsI, YTOOBI OCTAHOBUTD MPOTPECCHPOBAHIE O BTOPHUUHOTO 3aPaAXKEHHSL.

m) O6pabotka cemsiH. 3adactyro crenuduueckue GyHrUIUABI U MHCEKTULUABI MOTYT
OBITh TPUTOTOBJICHBI C XWMHYECKUMH areHTaMH © CBS3YIOIIMMH BEIIECTBAMU  JUIS
¢dbopMupOBaHHUS KOMIIO3UIUH, KOTOPYHO MOKHO HAHOCHTh HAa IOBEPXHOCTh CEMsH. JTa
obpaboTka ceMsiH oOpasyeT cTaOUIIbHOE TOKPBITHE HAa TMOBEPXHOCTH ceMsiH. [lomydeHHOE

oOpaboTaHHOE ceMsi MOXeT ObITh 3aTeM YIakoBaHO W mnpoxaHo ¢epmepy. Korma cemena
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BITOCJIEICTBUH CAXKAIOT, PYHTUIMI U UHCEKTHIM OYAyT MPUCYTCTBOBATh B ONTUMAJILHOM J103€,
9YTOOBI JaTh BO3MOJKHOCTb Pa3BUBAIOIIEMYCS PACTEHHIO MPOTHUBOCTOSITH PAHHEMY CE30HHOMY
3apaKEHUI0 HACEKOMBIMH W T'PUOKAMH, KOTZa PAcTeHHE SIBIIIETCS HauOoJiee YA3BHUMBIM, U
MO3BOJINTh POCTKY (OpMHpOBaTh OoJiee SHEePTUYHBIA cTebenb. [IpeumylnecTBa BKIHOYAOT
NOBBIIIEHUE TMOTEHIHAIBbHONH YPOKAHHOCTH U CHH)KEHHE MOTPEOHOCTH B ONPBICKMBAHWUU B
HavaJie Ce30Ha.

HHTEHCUBHOCTH BBIOPOCOB - 3TO CPEIHHI YPOBEHb BHIOPOCOB JAHHOTO 3arPsS3HUTEINS H3
JAaHHOTO HMCTOYHHKA OTHOCHTEIBHO HHTEHCHUBHOCTH KOHKPETHOW AeATeNnbHOCTH. B kauectBe
KOHKPETHOTO NpHUMepa YIIepPOAOEMKOCTh - 3TO KOJHYECTBO yryiepoAa (YacTo BBIPAXKAETCS B
rpammax CO3), BBIOENSAIOMErocs PY MPOU3BOACTBE SHEPTHH (B METaKOYJISIX).

ITapoBaHWe  OTHOCHTCS K  CEIIbCKOXO3SHCTBEHHOW  NpaKkTHKe, KOrma  Ha
CENIbCKOXO3SHCTBEHHBIX YTOMbSX OCTAIOTCS 3eMiie O€3 IMOCEBOB MM PACTUTENILHOCTH B TEUCHHE
OJTHOTO WJIM HECKOJIbKHX BETeTALMOHHBIX MEPHOAOB MOCJIE NMeproa, KOraa 3e€MJIF0 HHTEHCUBHO
oOpalarbiBatoT. Llenbro mapoBaHMs SIBJISETCS TOBBILIEHHE BEPOATHOCTH TOJYYEHHUs Oosee
BBICOKOH ypOKalfHOCTH B ciienyromeM ce3one. Ce30H mapoBaHus naetr gepmMepy BO3ZMOKHOCTD
pewmars MpoOIeMbl COPHAKOB Ha NOJsix. COPHSAKM MOTYT PacTH Ha TMOJIAX TOJ IapoM, a 3aTeM
MOTYT OBITb YHHYTOXKEHBI JHOO (PU3NYECKUMHU CpencTBaMH, JrO0 00padoTKoN repOuIumamu.
DTO MOKET MOBTOPSATHCS HECKOJNBKO pa3 B TEUEHHE OJHOIO CE30HAa MApOBAHMS, M TAaKUM
oOpasoM, ucromeHue OaHKa CEMsTH COPHSIKOB MOKET ObITh TOCTUTHYTO OoJiee 3(p(eKTHBHO, YeM
IIPU UCTIOJB30BAHUHU Mep, MPOBOAMMBIX JI0 TIOCAIKH, IPU BBIPAIIUBAHUH H MOCIE cOOpa yposKas.
[Teproas! mapoBaHUsl MOTYT TaKXKe NMPUHECTH IOJIb3Y MOYBE, MMO3BOJISSA € HAKAIUIMBATh BJIATY,
9YTOOBI 3aMEHUTH TO, UYTO OBUIO MCTOIIEHO MpPEIIIEeCTBYIOIeH KyabTypoii. Bo Bpems mapoBaHus
OpPraHWYeCKUN MaTepHall U3 PACTUTENBbHBIX OCTATKOB U KOPHEH NPEeAIIECTBYIOIIUX KYJIBTYP
MOKeT ObITh 0OJiee TIATENBbHO Pa3pyLlIeH, YTO MPHUHOCHT MOYBE elie OOJBIIVIO MOJb3Y 32 CUET
YIIYUIICHUS] €€ CTPYKTYPbl U CONEPKAaHUS MHUTATENbHBIX BewecTB. [leproabl mapoBaHUs Takke
MO3BOJISIFOT TTOYBEHHOMY MHKPOOHMOMY W JAPYTHMM IOYBEHHBIM OPraHu3MaM TIOMOJHSTh HX
YHCIEHHOCTh, B TO BpEeMsl Kak IEpepblB B PACTEHHUEBOJICTBE MOJKET TaK)K€ MPHBECTH K
UCTOIICHUIO  OMNpENEeNICeHHBIX  IMAaTOT€HOB  PACTEHHH,  KOTOPbIE  WCIOJB3YIOT  BUABI
CEJIbCKOXO3SHCTBEHHBIX KYJIbTYP B KauecTBe Xo3iauHa. CrneuuanucraM B JTaHHOH oOnacTu
TEXHUKU TOHSITHO, YTO MEPHUOIbI MApOBAHUS, BCTPOCHHBIE B CEBOOOOPOT, MOTYT NPHUHECTH
3HAYUTENbHYI0  TOJb3y 3JOPOBBI0 M YPOKAHHOCTH  MOCIEAYIIMUX U OyAymux
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP, HO TAKXKe TOHSATHO, YTO B NMEPUOJ] TTAPOBAHUS TOJIE MO TAPOM
He 1aeT ¢pepMepy BO3ZMOYKHOCTD JIJIsl SKOHOMHUYECKOH OTA4YM OT TOBAPHBIX KYyJIbTYp. B oTimune
OT 3TOrO, BhIpamnBaHue Brassica carinata B KauecTBe MOKPOBHON KyJbTYPbl BMECTO MApOBAHUS

MOKET 00€eCIeYynuTh MHOTUE U3 NpEeuMymeCTB IMOYBbI U ceBoo6op0Ta, ONMHCAHHBIX BBIIIEC, HO C
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JOTIOJIHUTEIbHBIMU TIPEUMYIIECTBAMH MPEAOCTABJIECHUsS (pepMepy BO3MOKHOCTH 3HAYMTEIBHOM
SKOHOMHUYECKOH OTHauu OoT cOopa LIEHHOTO 3e€pHa MACIUYHBIX KyJbTyp. BripamuBanue Brassica
carinata B KadeCTBE IOKPOBHOW KYJbTYpPbl BMECTO IAPOBAHUS TAKXKE IPUHOCHT TIOJb3Y
OKpY’KaroIleld cpene, MpedoCTaBlsisl ChIpbe Ui TNPOM3BOACTBA OWMOTOIUIMBA C HHU3KOM
yIIEPOIOEMKOCTBIO, & TAKXKe MPENOCTaBIsisl BO3MOKHOCTb KOMITEHCHPOBaTh BblOpocel 11T B
TE4YEeHHe JKU3HEHHOTO LIUKJIA 32 c4YeT (PUKCALIH U NepeNavd 3HAUUTENbHBIX KOJIMYECTB yIiiepoaa
B MIOYBY.

TepMuH «CbIpbe», HCIONB3YEMBIH B HACTOSIIEM IOKYMEHTE, OTHOCHUTCS K Maciam,
NOJIY4eHHBIM B pe3yJibTaTe JApOOJIEHUS CEeMsIH MACIUYHBIX KYJbTYp U IOABEPTHYTHIM
MIOBEPXHOCTHOM OYMCTKE, YTOOBI CAENATh UX MOIXOASALINM H JOCTATOYHBIM IEPBHYHBIM ChIPbEM
IUTSE IPOU3BOICTBA OMOTOIITMBA C TIOMOIIBIO YKA3aHHBIX CITOCOOOB.

Ynobpenust (Heopranuueckue ynoOpeHHs, XUMHUYECKHEe YHOOpeHHs, MHHEpaJbHbIC
ynoOpeHus1) NpPeAcTaBiIIOT coO0H MPOM3BOAUMBIE THTATENbHBIE BEIIECTBA, N00ABIsieMble B
nouBy (hepMepOM/TIPOU3BOANTENEM ISl AOTOJHEHHUS CYIIECTBYIOIUX MMUTATEIbHBIX BELIECTB HA
OCHOBE TMIOYBBI C LENbI0 ONTUMHU3AIMH POCTA, YPOXKAHHOCTH U TMPOU3BOIUTEIBHOCTH
BBIPAIIMBAEMBIX PACTEHUI U CENbCKOXO3SHUCTBEHHBIX KyJIbTYp. A30T (N), dhocdop (P) u xanmii
(K) sBisArOTCS OCHOBHBIMH 3JIEMEHTHBIMH MAaKpO3JIEeMEHTaMH yAoOpeHwid. XHUMHUYeCcKHe
KOMIIOHEHTBI, OOBIYHO HCIIOJIb3YEMbIE B KaueCTBE XMMHYECKHX YAOOpPEHHH, BKIIIOYAKOT, Oe3
OTPaHUYEHUS:

» Asortnbie ynobpenms: ammuak (NHs), murpar Hatpust (NaNQOs), HUTpAT aMMOHHS
(NH4NOs), vutpar xanpuus-ammonust (Ca(NO3):NH4NO3), docdar monoammonus unu MAD
(NH4H2PO4), pocdhar auammonus wnu JTAD ((NH4),HPO4) u moueBuna (CO(NH2),).

* @ocdopubie ynobpenusi: msaTuokuch ¢ochopa (P,0s), cymepdochar umu OCO
(monokaneiuiigocdar nm Ca(HaPOs)2), hocopute, MAD u JIAD.

» Kanuitasle ynobpenust: kanuii, okcun kamus (K2O), xnopun xanus (KCI), aurpar kamus
(KNO3), cynbdar kanmus (K2SO4), docdar xamus (KH2PO4) u pocdar kamus (KoHPO4).

B To Bpems xak xumudeckue Gopmel N, P u K B ynoOpeHHsIX MOTYT pa3iauyarbes, A
TOro, 4TOoOBI MOJKHO OBLJIO CpaBHMBATh YAOOpEHHUs, coaepikaliue pasHele (OPMBI Tpex
3JIEMEHTOB, TPOMOPLUH CTAHJAPTU3UPOBAHBI CIENYIOIIUM O0pa3oM: Conep)KaHHe a30Ta
BBIPAKAIOT B JJIIEMEHTAPHOM a30Te, conepkaHue ¢ocdopa BeIpakaroT B 3kBuBajiieHTe P20s, a
conepkaHue Kaiusi BeIpakaroT B skBuBajeHTe KyOs. Kosgduumentsl nepecuera mo3BosstoT
npeoOpa3oBaTh MacChl Pa3MYHBIX MUHEPAIBHBIX (POPM B COOTBETCTBYIOIIYIO CTAHAAPTHYIO
maccy. TectupoBaHHe TOYBBI Ha HAJHYUE CYIIECTBOBABIIMX pPAaHEE IHUTATENbHBIX BELIECTB
nepes MOCeBOM SIBIISIETCS HanOOoIee HaeKHBIM CIIOCOOOM OTIPEAeTIeHNsT ONTHMAJIbHBIX YPOBHEH

BHeCeHMs1 ynoOpeHuil. UpesmepHOoe BHeCeHHe YyOOOPEHHWH B YPOBHSIX, NPEBBIIIAOINX
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HEOOXOIMMBbIE B 3aBHCUMOCTH OT TOTPEOHOCTEH CENbCKOXO3SHCTBEHHBIX KYJIBTYD U
COZIEpKAHMS MUTATENbHBIX BEIECTB B IOYBE, HE PEKOMEHAYETCS MO HECKOJbKUM IPUYHHAM.
3a4acTyr0 JOTNOJHHUTEIbHbIE PACXOIbl, CBS3aHHBIE C BHECEHHEM H30BITOYHOTO KOJUYECTBA
ynoOpeHnli, He MPUBOMAAT K YBEIMUYEHHIO YPOJKAHHOCTH JUIA MOKPBITUS pacxonoB. Kpome Toro,
M30BITOK MUTATEIbHBIX BEINECTB MOXKET OKa3blBaTh BPEOHOE BJMSHUE HA POCT YpOXKas.
Hanpumep, u30bITOYHBII a30T mocie crebiieBaHUs MAaCIWYHBIX KynbTyp Brassica mosker
NPUBECTH K YPE3MEPHOMY POCTY JIMCTBBI 3a CUET LIBETEHUS W MuUTaHus ceMsiH. Kpome Toro,
U30BITOK A30THBIX yIOOpPEHMH MOXKET BBICBOOOKIATHCS M3 IMOYBBHI JIMOO B BHUIE MarepHana,
BBIIETAYHBAEMOT0 B TPYHTOBBIX BOZAX, & 3aT€M B BOJOEMBI, JJHOO MyTEeM NPSMOTO UCIIAPEHHSL.
DTOT BBIIEJIOUEHHBIA W/WJIN UCTIAPEHHBIA MaTepHall MOKET ObITh MPeoOpasoBaH MOCPEICTBOM
KOcBeHHOTro mpouecca B NoO (cM. Hike) u, TakuMm 00pa3oM, crmocoOCcTBoOBaTh BhiOpocam I
N30biTOK a30THBIX U (ocPaTHBIX yIOOpPEHMIA, BBIMBIBAEMBIX U3 TOYBBI B I'PYHTOBBIE BOJBI,
MOJKET TPOHUKATh B BOJOEMBI C TPECHOH BOAOW (03epa M PEeKH) W IOCTUTaTh YPOBHEM,
JIOCTAaTOYHBIX WJIM BBI3BIBAIOIIUX 3BTPO(PUKALMIO M AE30KCUT€HALWIO, YTO NPUBOAUT K
MOBPEKICHUIO BOJTHOU CPEebl.

TepmuH «3epHO» B OTHOIIEHNH Brassica carinata OTHOCHTCS K ceMeHaM, COOpPaHHBIM B
3peJIOM BO3paCTe U MOCTABIISIEMBIM B KAUECTBE HCTOYHHKA MACISIHBIX M MYyYHBIX ITPOJAYKTOB.

ITapaukoBbie ra3el  (II)) SABASOTCS MOIMHOXKECTBOM Tra3000pa3HBIX  MMOOOYHBIX
NPOAYKTOB, BBIOPACBHIBAEMBIX W3 AHTPOIOI€HHBIX HCTOYHHKOB, TaKUX KaK OT COKMTaHHS
YIIEBOJOPOJHOTO TOIUIMBA WJIHM BBIAENIEHHS JIETYYHUX KOMIIOHEHTOB YTIIJIEBOAOPOACOAEPIKALINX
NPOAYKTOB, KOTOpPbIE TMOBBINAOT TIJ00ATBPHOE TMOTEIUIEHHe, CIOCOOCTBYS — YJIABJIUBAHUIO
aTMocdepoit yuncToil comHedHol SHepruu. OCHOBHBIMU MAPHUKOBBIMU razaMu siBIsIoTcst CO»
(muokcun yrimepoma), CHi (meran), N,O (3akuch aszora) m X®VY (xjopdTopyriepossr).
Beibpocsr XDV, kiacca COEOMHEHWH, HCIOJNB3YEMBIX B a3pPO30JbHBIX IPOTEIUIEHTaX U
XJIQZareHTax, KaK MpaBUJIo, SIBISIFOTCS PE3YJIbTATOM UX MPSIMOTo BbIcBOOOkIeHMs. Briopoc N2O
MOJKET MPOUCXOIUTh NMPU CXKUTAHUH YTIIEBOJAOPOIHOTO TOIIMBA, a TAKXKE NMPH BbINEICHUU U3
BHeceHHOro ynobOpenus. Haubonee BakubimMu III' sBmsrorcss CO,;, CHy u N,O. I
PAHKHPYIOTCS € TOYKM 3peHust ux mnoreHiuana riodagpHoro mnoremienus (ITTI) wnm
CHOCOOHOCTH CTHMYJIUPOBATh TJIOOANbHOE TOTEIUICHHEe Ha OCHOBE KOHLeHTpauuu. Ecmm
CPaBHHUBATb C TOYKH 3PEHHS UX OTHOCUTENBHOIO BKJIaAA B TJI00ANbHOE MOTeIUIeHne (TIOTEeHIHAT
r100aJpHOrO MOTEIIeHHs) B pacueTe Ha mMaccy, NoO B 265 pa3 cunbhee, yem CO;, a CHy B 28
pa3 cunbHee, yeM CO; (3HaueHus B3sATHI U3 [IsToro oneHounoro aokmaga MI'DOUMK: MI'OUK,
2014 ron: m3meHenne kiumara 2014 rox: ceoasblid nokian. Bxman padounx rpymm I, IT u 111 B
[Tsareiii moknan 06 oneHke MeKnpaBUTETLCTBEHHON TPYIIITBI 3KCIIEPTOB IO U3MEHEHUIO KJIMMATa

[OcHoBHas rpynma nmo Hammcanuio, R.K. Pachauri and L.A. Meyer (eds.)]. MI'DHUK, Kenesa,
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[Isetinapus, 151 crp.) Mcxonst U3 BBIIIEYIOMSHYTBIX OTHOCHTENBHBIX MOIIHOCTEH, BBIOPOCHI
III' wacTo BBIpaxkaroT B Buae BHIOpocoB B skBuBajeHTe CO; (00benuHSS U HOPMATHU3YS
3¢ deKThl Tpex NapHUKOBBIX T'a30B, BBIACISIIOIIUXCS B MPOLIECCE IPOM3BOJICTBA HHEPTHH,
otHocuTenbHO CO»). Beibpocs! 1" u ux BiusiHEE HA TJI00ATBHOE MOTEIIEHUE OOBIYHO CBSI3aHbBI
C CXKHTaHUEeM HCKomMaeMoro toruusa, HO I1I7 MOTyT Takke BBIAEISTHCS NPU CKUTAHUH TOTLIMBA
Ha OCHOBe Omomacchl. B mocnemHem cimydae BRIOpOC MapHUKOBBIX Ta30B kommeHcupyercst CO,
KOTOPBII YCBAaMBAETCA PACTCHUSIMH W CEJbCKOXO3SHCTBEHHBIMH KYJIBTypaMH MOCPEICTBOM
¢dorocunTE3A.

TepmuH «yposkaily wiIu «cOOp yposkasy, HCIONB3yeMBbIHI B HACTOALIEM JOKYMEHTE,
OTHOCHTCSI K COOpY YacTH pacTeHHUs, KOTOpast JOCTATOYHO CO3pejia B TE€UEHHE BEreTALMOHHOTO
nepuosia M HMMEeT LEHHOCTh B KayeCTBE HCTOYHHMKA IHIIHM, KOPMA, KJIETYATKH, CBIPbS,
CTPYKTYpPHOTO MaTepuaja WIA B KadecTBe MOOEroB pacTeHHs Kak TaKOBOrO. YporKai
aOUCCHHCKON TOpYHLbI COOMPAIOT, HANpUMep, MEXaHHYEeCKHM CIocoOOM, B Hzeaje, KOraa
TOCTUTAETCSI 3PEJIOCTh CEMSTH (CEMeHa, CTPYYKH M CTEOIN MEHSFOT LIBET OT 3€JICHOTO HA JKEITHIMH,
BJIQKHOCTB CeMsTH cocTaBjisieT 9,5% wnu MeHee). AOMCCHUHCKasi ropyuiia MOXKeT ObITh coOpaHa
NyTEM MpPSIMOrO CKALIMBAHHS WM, €CIU HEOOXOAMMO, MOKeT ObITh 0OpaboTaHa Ha paHHEH
CTaguM, BBICYIIEHA €CTECTBEHHBIM IyTeM WM C TOMOINBIO BIIATOTIOTJIOTUTENS, 3aTeM
BBICYLIIEHHAsI T0Jioca MOKeT ObITh coOpaHa komOaitHom. KaHomy, kotopas ummeer Oolee
BBICOKYIO CKJIOHHOCTB CKJIOHSITBCS («IIOJIETaTh») B 3PEJIOM COCTOSTHHH, YacTO «BAJKYIOT» Mepen
koMmbaiiHupoBaaneM. [lo BanKOBaHHEM MOIPA3YMEBAETCS CPE3aHUE KAHOJBI OKOJIO OCHOBAHHS
pacTeHHsi M OCTaBJICHHE PACTEHHs B TOPH3OHTAJBHOM TOJIOXKEHHH HAa T0JIe B TEUEHHUE
HECKOJIbKUX JHEH, uTOOBI 3epHO JOCTHIIIO HeoOXoauMol cyxoctu. Ilocie BIChIXaHMS BaJOK
cobuparoT mnyTeM komOaliHupoBaHus. Jlpyrodl BapHaHT Ha3bIBAETCS «BBITAJIKHBAHUEMY,
KOTOPBII aHAJOrMYeH BAJKOBAHHMIO, 3a HCKIIOYEHHEM TOrO, 4YTO pacTeHue (PU3NUECKH
BBITAJIKUBAIOT Ha OOK M €My JalOT BBICOXHYTH B TEUEHHE HECKOJIbKUX THEH mepen yOOopKoi
koMmbaiiHOM. [yl BCeX 3THX M3MEHEHUI B yOOpKe yposkas, oOLIel 3akIFOUNTENbHOW CTamuen
siBisieTcst yoopka komOaiiHom. Tem He MeHee, MOCKOJIbKY y aOMCCUHCKOW TOPYHIBI ropaszo
OoJsiee TMPOUHBIA cTEOENb, YeM Y KaHOJbI, MPEANOYTUTENBHBIM CIIOCOOOM cOopa abMCCHHCKON
TOPYUIIBI SIBJIAETCS MpsiIMOe KOMOAHHUPOBAHHME B 3PEJIOM COCTOSHHM, a HE BAJKOBAaHUE WM
BBITAJIKUBAHUE C TOCIEAYIOINUM KoMOaiHupoBanueM. IIpsimoe komOaiiHMpOBaHHE MO3BOJSIET
cobuparh yposkall 3a OJUH MPOXOJ MO psiAaM B moJjie. B pe3ynbTate OXHOMPOXOIHONW yOOpPKU
obpasyercs wmenbime CQO;, uemM mnpu yOoOpke, e B JONOJHEHHE K KOMOAHUPOBAHUIO
MPOM3BOINTCS BAIIKOBAHHE MJTH BBITAIKMBAHHUE, U3-32 COKPAIEHUS pacxo/a TOIUINBA.

Y6opounsiit nuaaexc (Hay, 1995) oTHOCHTCS K TIOKA3aTEN0 COOTHOLIEHUST MEXIY MacCOM

3epHa, COOpPaHHOrO C pacTeHUsi B 3pejoM BO3pacTe, M MAacCOil OCTAaBLIEroCs HAA3EMHOIO
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PaCTUTENBHOIO MaTepraa, KOTOPbI MOJKET BKIIFOUATh CTEOJIM U BETBH, OCTABIIUECS CBSI3aHHbIE
JIUCThSI U MyCThIE CEMEHHBIE KOPOOOUKH (MSIKHUHY).

Hsmenenne 3emuenonb3oBanus (LUC). TepMuH «uU3MEHEHHE 3€MJIETIONB30BAHUS,
UCTIOJNIB3YeMbIH B KOHTEKCT€ HayK 00 OKpyXKawled cpene, OTHOCHUTCA K H3MEHEHUSM B
UCITIOJIB30BAHNU 3€MJIM, KOTOPBIE NPUBOIAT K 3HAYUTENbHBIM HM3MEHEHUSIM B HAKOIJICHHOM
yrieponie U COMyTCTBYIOIIMM H3MeHeHusM B ypoBHsIX CO; B atmocdepe u Apyrux BbIOPOCOB
napHUKOBBIX ra3oB. Ilpumepsr, korma LUC nmpuBomut kx yBenmueHHto BeiOpocos COz u IIT,
BKJIFOYAIOT PAaCYMCTKy Jieca MUl YBEIMYEHUS TAaxXOTHBIX 3€MeNlb, JOCTYIHBIX IS
CEJIbCKOXO3SHCTBEHHOTO TPOM3BOACTBA, M PACUUCTKY MACTOWIN MJIs1 YBEJIHUYEHHUS MaXOTHBIX
3eMelb [T CeNbCKoXo3sicTBeHHOro npousBoacTaa. Ilpumepst LUC, npuBoasiine K CHUXEHHIO
atMocdepHbix yposHetri CO; u I1I', BKJIFO4AIOT BO3BpalleHue paHee oOpaboTaHHBIX 3eMeJb B X
€CTeCTBEHHOE COCTOSIHUE.

Mertoapl ynpaBieHus 3eMEIbHBIMU pecypcamu. [ uenel HacTosLel 3asBKU TEPMUH
«METOJIbI YIIPABJICHUS 3€MENIbHBIMU PECYPCaMU» OTHOCUTCS ISl JAHHOTO 3€MJIETIONIb30BAHUS K
TE€M NpPAKTUKAM WJIM W3MEHEHHsSM B STHX METOAX, KOTOPbIE BIHUSIOT HAa YPOBEHb YIJIEpoOna,
MUTATENbHBIX BEIIECTB U BOJBI B IIOYBE, a TAK)KE MOTYT U3MEHATh YpoBHH atMochepHoro COz u
apyrux I1I". OHK MOTYT BKJIFOYATh. BUABI BCHAIIKU U 00pabOTKN PACTUTEIBHBIX OCTATKOB, THIIBI
U KOJIMYECTBO HCIOJNB3YEMBIX yIOOpeHuil (Wi Jpyrux pecypcoB) H  HCMOJIb30BAHUE
KOHKPETHBIX  CEBOOOOPOTOB HMJIM CE30HOB TMMAapOBaHMsA. Wbl  3€MJIENIONB3OBAHUS U
UCTIOJIB30BAaHUST pecypcoB mnpuBeneHbl B Tabmmume 3 pmokymenta EC, o3arjaBieHHOro:
PEIIEHUE KOMHCCHH ot 10 utona 2010 r. o pykoBOASIIMX NPUHLMIAX [JIsI pacdyera
3eMEeNbHBIX YIIepoaHbIx 3amacoB st ueneil Ilpunoxkenus V. k Jupexruse 2009/28/EC,
BKJTFOYas:

1) rayOOKyr0 BCHAILIKY: 3HAYUTEIbHOE HAPYLIEHHE IMOYBbI NPH IOJHOM B3PBIXJIEHUH
u/wnn yactele (B TEUEHHWE Troja) OMNepalud BCmamkd. Bo BpeMs mocanku HeOoJbLIoe
ko4ecTBo (Hanpumep, <30%) MOBEPXHOCTH MOKPBITO OCTATKAMU,

1) yMEHBIIEHHYIO BCMAIIKY: MIEPBUYHAS W/WJIM BTOPUYHAS BCIAIIKA, HO C YMEHbLICHHBIM
HapyLUIeHHneM MOouBbl (OOBIMHO HernyOokas M 0e3 TOJHOTrO B3PBIXJIEHHS MOYBBI) U OOBIYHO
OCTaBJISIET IOBEPXHOCTH C > 30% MOKPBITHEM OCTaTKAMU TPH MOCAIKE;

ii1) HyJIeByr0 BCHamky (Miam Oe3 BCHALIKK): MPsIMON moceB 0e3 OCHOBHOM 00paboTKH, €
MUHUMaJbHBIM HApyIIEHHEM TII04YBbl B 30HE BbiceBa. st OOpbOBI C COpHAKaMHU OOBIYHO
UCTIOJIb3YIOT TePOUIIHIBI,

iv) HernyOOKkyro Bcmamky (Wi HeriayOokyro oOpaboTky moussl): Huskuii BO3Bpar
OCTAaTKOB MPOUCXOAUT, KOTNA OH OOYCJIOBJICEH YIAJeHUEM OCTAaTKOB (TIOCPEenCTBOM cOopa wiu

C)KI/IFaHI/Iﬂ), HaCTbIM MAPOBAHHUEM oe3 PaCTUTEIBbHOCTHU, TPOU3ZBOACTBOM CEJIbCKOXO03SICTBEHHBIX
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KyJbTYpP C HHU3KHUM COJAEp’KaHHEM OCTaTKOB (Hampumep, oBoled, Tabaka, Xjomka), Oe3
MUHEPAJbHOTO YAOOPEHUs TN a30TQUKCUPYIOIEH KYIbTYPHI,

V) CpemHIOw Bemamky (Wi CpeaHior oO0paboOTKy TMOYBBI). SIBJISETCS MHPUMEPOM
€KErOJHOr0 IMOCEeBa 3€PHOBBIX KYJBTYP, KOI/Ia BCE PACTHTEIbHBIE OCTATKU BO3BPAILAOT HA
nose. Ecom ocratku ypaneHsl, TO MOOABISIFOT IOMOJHHUTEIBHOE OPTaHHYECKOE BEIIECTBO
(Hanpumep, HaBo3). Takxke TpeOyeT MHHEpPAJbHOrO yHOOpEHUS WK a30THUKCUPYIOIIHX
KYJBTYpP B CEBOOOOPOTE;

Vi) BBICOKHH ypOBE€Hb OOpa0OTKM ¢ HABO3OM: 3HAYHUTENBLHO OOJiee BBICOKUH ypOBEHb
MOCTYIUICHUSI YIIIepo/a MO CPAaBHEHHIO C CHCTEMaMH II0CEBA CO CPEAHHUM YPOBHEM BBEICHHS
yriaepona Onaronmapsi JOMOJHUTEIbHON MPAKTHKE PEryJIpHOro A00aBJIEHHs] HABO3a JKUBOTHBIX;
u

vii) BBICOKUH ypoBeHb 00paboTku Oe3 HaBO3a: MPEACTABISIET 3HAYUTEIHHO OOJBIIHN
BKJIQJl OCTAaTKOB CEJIbCKOXO3SHCTBEHHBIX KYJBTYP IO CPAaBHEHHIO C CHCTEMaMH II0CEBa CO
CPEAHMM YPOBHEM BBEIEHHs yriepona Onarojapsi AOMOJHUTEIbHBIM METONAM, TaKUM Kak
MIPOM3BOJICTBO KYJIBTYP C BBICOKUM YPOBHEM OCTAaTOYHOIO YpOXKasi, MCIOJb30BAHHUE 3€JIEHBIX
ynoOpeHnl, MOKPOBHBIX KYJBTYp, YJYYIICHHE MapOBaHHs C PACTUTENBbHOCTBIO, MPPUTALIUS,
4acTOe HCIIOJIb30BAHIE MHOTOJIETHHUX TpPaB B €XKETOOHBIX CEBOOOOpOTaxX, HO Oe3 BHECEHHs
HaBO3a (CM. CTPOKY BBIIIE).

BoOer (mn 6000BBIE KYJIBTYpBI) MPENCTABISAIOT COOOW pacTeHHs cemeiicTBa Fabaceae
(mmu Leguminosae), KOTOpbIe BBIPAIIUBAIOT TJIABHBIM OOpPA3OM JUIsi MX CEMSH, BBICYIIICHHbBIC
(dbopmMbl ymOMUHArOTCsT Kak 000bI. BOOOBBIE Takke BHIPAIIMBAIOTCS B Ka4ecTBe KopMa. BaxHoi
XapPaKTEPUCTHKOH OOOOBBIX KYJBTYD SIBIIOTCA HMX KOPHH, KOTOPBIE HMEIOT YHHKAJIbHO
Pa3BUTBIE CTPYKTYpPbI, U3BECTHbIE KAK KOPHEBbIE KIYOEHBKH, KOTOPbIE MOTYT OBITh 3aCEJEHBI
CUMOHMOTUYECKMMHU PH300aKTePUSIMH, (PUKCUPYIOIINMH a30T. DTH CUMOHUOTHYECKHE OaKTephH
natroT 0600aM CroCOOHOCTB CBSI3BIBATH ATMOC(EpPHBIH a30T B BUAE AaMMHAaKa, KOTOPBIH
BITOCJIEICTBUH HCIIOJIb3YETCSl PACTeHHEM il OMOCHMHTE3a aMHUHOKHUCIOT u OenkoB. Korma
pacTeHne yMHpPaeT, a30T, XpaHALIUICA B BUAE Oellka, BO3BPALIAECTCS B MOYBY M B KOHEUYHOM
utore npespainaercs B NO3, KOTOpbIH 3aTeéM CTAHOBUTCS IOCTYIHBIM JJIsl IPYTUX PacTEHU.

Onenka sxnzneHHoro mukia (LCA) - sTto «cucremarmueckuii Ha®op mpoueayp Iuis
COCTaBJICHUS U WU3y4YEHHs] BXOAOB M BBIXOJOB MATEPHANIOB M HHEPTMU U CBSA3AHHBIX C HUMH
BO3ACHUCTBUH Ha OKPY>KAFOIIYFO cpeny, HETIOCPEICTBEHHO 00yCIIOBIIEHHBIX
(YHKLMOHUPOBAHUEM TPONYKTA WM CHUCTEMBI YCIYI Ha MPOTSIKEHWH BCETrO HMX JKM3HEHHOTO
muknay (ISO 14040.2 Tlpoekr: OueHka XKM3HEHHOro HUKJIA - [IpUHOMITBI M PYKOBOXSIIHE
ykazanmst). «LCA - 5TO Meroag OLEHKHM TMOTEHIHAIbHBIX 3SKOJOTHYECKUX aCHeKTOB U

NOTEHINAJIBHBIX ACTEKTOB, CBA3aHHBIX C TNPOAYKTOM (WM YCIyrod), NMyTeM COCTaBJICHUS
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NepeyHsl COOTBETCTBYIOIIMX BXOJOB M BBIXOJOB, OLIEHKH MOTEHLHAJIbHOIO BO3JAENHCTBUS Ha
OKPY)KalOIYKO Cpelly, CBS3aHHOTO C OTUMH BXOJAAaMHM M BBIXOJAMH, W HUHTepIIpeTaluu
pe3yJIbTATOB WHBEHTApH3ALMU U (pa3 BO3AEWCTBUS MO OTHOLICHHIO K LENSM HCCICIOBAHMS)
(mpoext ISO 14040.2: OueHka *XKM3HEHHOro LUKNA - [IpUHIMIIBI U PYKOBOASIIUE YKAa3aHHS).
Acnektsl LCA BKIIOUAIOT:

* OYHKUMOHAJIbHYIO €UHULY, KOTOpas ONpeaenseT U pa3rpaHUUNBaET TO, YTO MU3Y4aroT,
COOTBETCTBYIOIIME 3Tallbl IpOLiecca, OMNpeNeNseT COOTBETCTBYIOLIHME BXOAbl M BBIXOABI U
ofecrieunBaeT OCHOBY Uil CpPaBHEHHUS AaJIbTEPHATHBHBIX BHIOB TOIUIMBA, IPOLIECCOB
MPOU3BOJICTBA TOIJIMBA UJIN CBIPBS.

» CucTeMHBIE TPaHHIBI, KOTOPBIE OMPEHEINSIOT, KaKOW Mpouecc (IpOoLlecchl) MOJDKEH
OBITh BKJIIOYEH B aHAJIN3 KOHKPETHOW CHCTEMBI. UI TPAHCIMOPTHOTO TOIUIMBA Yallle BCETO
UCIIOJIb3yeMasl CUCT€MHasl IpaHMIla Ha3blBae€TCs MMOJHBIM LUKJIOM IPOU3BOJCTBA TOIUIMBA U
BKJIFOYAET BCE 3Talbl OT JOOBIYM CBHIPBs, €ro 0OpabOTKH, TPAHCIOPTUPOBKH, XPaHEHHUS,
pacnpenenuTeIbHON CETH A0 OKOHYATEIbHOIO CrOPaHUs B ABUraTelle TPAHCIOPTHOIO CPENCTBa.
BapuaHT monHOro nukia MpoU3BOJACTBA TOIUIMBA - «OT CKBAXKHHBI K PeE3epByapy», KOTOPBIH
BKJIFOUYAET BCE CTYIMEHU CUCTEMBI MPOU3BOACTBA TOIUIMBA, 32 UCKJIIOUEHHEM CrOpaHus TOIIMBA B
JABUTraTese TPaHCIOPTHOTO CPEACTBA.

* Meronbl pacnpeneneHHs, KOTOpbIE HCIONB3YIOTCS Ul pPa3fesieHdus BBIOPOCOB
nporiecca, KOrjaa OJWH WA HECKOJIBKO MOOOYHBIX MPOAYKTOB, HAPSAAY C OCHOBHBIM IPOIYKTOM,
MIPOU3BOJATCS BO BpeMs Mpouecca. KOHKpeTHbIM NMpUMEPOM 3TOTO SIBISETCS paclipelesieHue,
KOTOpOE MPOUCXOMUT NPH aHAJIN3e OHOTOIUIMBA, MOJYYEHHOIO W3 MACIUYHBIX KYJIBTYp, «OT
CKBQJKHHBI K pe3epByapy» A0 TOIO MOMEHTA, KOTJa Macjo U3BJIEKAIOT U3 MAaCIUYHBIX ceMsiH. B
UCTIOJIb3yeMoi 31ech mognenu BioGrace y4uthiBaeTcss TOT (DaKT, YTO H3MEIbUEHUE CEeMsH
MACIIMYHBbIX KYJbTYp JA€T HE TOJBKO Macio (Chlpbe AJsi OMOTOIUIMBA), HO TaKXKe MOOOYHBIH
MYy4YHOH mponykrt, Oorarbiii Oemkom. Ilepen mepepaboTKOW CeMSH MAaCIMYHBIX KYJIbTYp B
oTHeNnbHble (PAaKUUM MyKH MU Macjia KO BCEM TEeXHOJIOTHYECKUM BBIOpPOCAM MPUMEHSIOT
k03 puLmeHT pacnpeneneHus, KOTOPBIH OTpPaskaeT IOJIK0 SHEPTHH, CBSA3aHHOW C MACISTHOM
YacThIO CEMsIH MACIUYHBIX KyJabTyp, Ha ocHoBe LHV wacna (HuM3IEH TErIOTBOPHOM
cnocoOHocTH). Tlocne pasneneHns MaciasTHOW U My4dHOH (pakimii Bce moTpedyieHrne SHEPTHH U
BBIOPOCHI OTHOCATCS K Macily, B TO BpeMsl Kak MyKa OOJIblile He BHOCUT BKJIAJA.

BuotonnnBo ¢ HU3KOU yriepoOAOEMKOCThIO WM OMOTOTUIMBO ¢ HM3KUM 3HadyeHueM CI,
KaK HCIOJB3yeTCs] B JAHHOM JOKYMEHTE, NpPEeACTaBisieT coOoil OMOTOIUIMBO, MPOU3BOICTBO
KOTOPOTO MPHUBOAUT K O0Jiee HU3KOH YriIepoJOEMKOCTH, YeM Y COOTBETCTBYIOIIErO TOILUINBA Ha
HE(QTSHOH OCHOBE B COOTBETCTBHHM C OJHHUM HJIM HECKOJbKHUMH TPABUIAMHU HCIIOJIb30BAHHUS

BO300OHOBIsIEMOro TorinBa. Hampumep, nCnomnb3ysl 3Ha4YeHMs, yka3aHHble B Tabmume 1 u3
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DelJong et al., 6buotorumso ¢ HuskuMm 3HaueHneM Cl Oynet umers 3nadenue Cl menee 83,8 r
CO;-3xB./M/I:x B cootBercTBuu co cranmaproM EU-RED, a 6uoansenbHOE TOIIMBO ¢ HU3KUM
3HaueHueM CI Oyner umets 3Hauenue CI menbine, uem 91,8 r CO,-3kB./M/I3k B COOTBETCTBHH C
tpeboBanusmu RFS CIIA.

buortornnmeo ¢ HM3KUM oOpaszoBanueM III', kak McCmonb3yercs B JAHHOM IOKYMEHTE,
npencrasisier coboff OMOTOIUIMBO, MPOW3BOACTBO KOTOPOTO NPUBOIUT K OoOJiee HU3KUM
BbiOpocam III', yeM mpPOM3BOACTBO COOTBETCTBYIOIIETO TOILIMBA Ha HE(PTSIHOH OCHOBE, Kak
OTPEeNesIeHO0 C HCMOJIb30BAHUEM OJHOW WM Heckojabkux mojeneit LCA, B COOTBETCTBHH C
OJTHUM HJIH HECKOJIbKUMH TPaBHJIaMH UCTIOJIB30BAHNS BO30OHOBIISIEMOTO TOILINBA.

Makpo3JieMeHTbI, UCTIOJIb3YeMbIe B HACTOSIIIIEH 3asiBKe, OTHOCATCS K a30Ty (N), dochopy
(P), xamuro (K) m cepe (S). A30T Kak OCHOBHOW KOMIIOHEHT aMHMHOKHCIOT, OEJNKOB H
xjopoduiia, CnocoOCTBYeT Mpeknae BCEero pocTy JUCTheB W oOmuctBeHHOCTH. Docdop,
conepxamuiics B JJHK/PHK-nonnmepax, HyKJICO3UIHBIX MPEALIECTBEHHUKAX H KOPEepMeHTax,
MeMOpaHHbIX pochonunumax u T.1., HeoOXoauM JuTst 00pa3OBaHUsT KOPHEH U LIBETKOB, a TAKIKe
IUISL PA3BUTHA U CO3PEBAHUS CEMSIH U TUIOOB. Kammii SIBNsieTCs BaXKHBIM PETyJISITOPOM JABIIKEHHS
BOJIBL, TYPropa, UBETEHHsI U TUIOIOHOIIECHUSI.

HaBo3, kak ucrnomnap3yercs B HACTOsIIEN 3asBKe, OTHOCUTCS K OPraHUYeCKOMY BELIECTBY,
B OCHOBHOM TMOJIYY€HHOMY M3 (peKasuil JKUBOTHBIX, KOTOPOE MOXKHO HCIIOJb30BaTh B Ka4eCTBE
OpPraHu4ecKoro ynoOpeHus: B CebcKoM xo3siiicTBe. HaBo3 BHOCHT BKJIan B IJIOAOPOAHE MOYBBI,
no0aBisisi OpraHMYECKHe BEINEeCTBA W IUTATEJbHbIE BEINECTBA, TaKWe Kak a30T, KOTOpbIE
UCTIOJB3YIOTCST OakTepusiMH, rpubaMu M APYTMMH OpraHu3MaMH B To4Be. bosblmas 4acth
JKUBOTHOTO HaBO3a coOCTOMT U3 (ekanmuid. PacnpoctpaneHHOW (OpMOil HaBO3a >KHBOTHBIX
sBysieTcst CTOWNOBBIA HaBo3 (FYM), KOTOpbII Takke MOXKET COIEp)KaTb PaCTUTEIbHBIN
Marepuan (4acTo COJOMY), KOTOPBII MCTONB30BAJICA B Ka4eCTBE MOACTHIIKH JJISI KHBOTHBIX H
BITUTBIBAJT KaJl ¥ MO4y. HaBo3 OT pa3HBIX JKUBOTHBIX 00JIAIaeT pa3HBIMHU KaueCTBaMH U Tpedyer
pa3HBIX HOPM BHECEHHs MPH HUCIOJIB30BAHUU B KaduecTBe ynoOpenus. Hanpumep, opeunii HaBo3
UMeeT BBICOKOE COAep:kaHMe a30Ta M Kajlus, HaBO3 KPYIMHOTO pOraroro CKoTa sBJseTCS
XOpOLIMM HCTOYHHUKOM a30Ta, a TaKXKe OpPraHndeckoro yriepona. KypuHblii momer umeer
KOHIIEHTPUPOBAHHOE COZIEP KaHNe KakK a30Ta, Tak U ¢ocdara.

3penocTh ompenensercss Kak CTaaus, Ha KOTOPOH 3aroJIHEHHE CEeMEHHBIX KOpoOodek
3aBeplIaeTcsi, KOpoOOUKH W CeMeHa TEpSIOT BCHO 3EJIEHYI0 OKPaCKy, M BJAXKHOCTh CEMSH
cocraBisier MeHee 9%. B 3TOT MOMEHT OOJIBIIMHCTBO JINCTHEB, €CIM HE BCE JIUCThS, OMAAIoT,
cTeOJIN U CTBOJIBI CTAHOBATCS JKEITHIMH, U PACTEHUE CUYUTAETCS] MEPTBBIM.

MuKposIeMeHTBI: B JIOTIOJHEHHE K OCHOBHBIM MakposiemeHTaM (N, P u K), meHbinee

KOJINYECTBO BTOPUYHBIX MAaKPO3JIEMEHTOB, BKIrouas kanbiuil (Ca), marauii (Mg) u cepy (S), u
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CJIEIOBBIE KOJMYECTBA MUKPOIJIEMEHTOB (TaKUX Kak OOp, Mellb, *KeJie30, MapraHell, LIMHK) TaK:Ke
MOTYT CIIOCOOCTBOBATh ONTHMAaJIBbHOMY POCTY U YPOKAHHOCTH PaCTEHHI.

Bribpocer N>O: ObpabaTbiBaeMbie CETbCKOXO3SIMCTBEHHBIE TIOYBBI MOTYT BBIIEINSTH
3akuch a3ota (N,O), MOIIHBIN MapHUKOBBIN ra3, B 265 pa3 6osee akrusHbil, ueMm CO,. 3akuch
a30Ta MOXKET BBICBOOOKAATHCS MPSMO WM KOCBEHHO. [IpsiMble BBIOPOCHI 3aKHCH a30Ta MOTYT
BO3HUKaTh B pe3yjbTaTe HUTPUPHUKAIMM ¢  JACHUTPUPHUKALMH TOYBEHHOTO  a30Ta
MUKPOOPraHu3MaMu. A30T MMOYBbI MOXKET BO3HUKATh B PE3yJIbTaTe MPUMEHEHHUS] CHHTETHYECKUX
a30THBIX yoOpeHnii (Ha OCHOBE MOYEBHHBI, aMMUAKa M HUTPATOB), BHECEHHS OPraHMYECKUX
ynoOpeHuii (MyJbuHM, HaBO3a), MPHPOIHBIX OTXOJIOB SKUBOTHBIX MWJIM NTHIBI (HABO3a/MOUH),
pa3oKEeHUs PaCTUTENBHBIX/CENbCKOX03AHCTBEHHBIX OCTaTKOB, MPOIOJDKAOIIEHCS
MUHepaIn3alii/ IeMUHEepaIU3alisl OPraHUYeCKNX BeIIeCTB B mouBe. Hempsimbie BBIOPOCHI
3aKHCH a30Ta BO3HUKAIOT B PE3yJIbTATe MHOTOCTYIIEHUATOro npouecca. [IepBriii 3Tan BKIFOYAET
BbIOpOC B arMoc(epy ra3oB Ha ocHOBe ammuaka uian Hutpara/HuTputa (NOX). 3T BBIOPOCH
MOTYT BO3HUKAaTh M3 PSia UCTOYHHMKOB: IMPSIMOE YJIETYYHUBAHHE a30TCOACPIKALINX COCAMHEHUH,
HAXOISIIMXCS B CHHTETUYECKUX YOOOPEHUSAX, OPraHMYECKHX YAOOPEHHSX WM OTXOJAaX
JKUBOTHBIX, C)KUTAHHUE PACTUTENIbHBIX OTXOJOB/PACTHTENBHBIX OCTATKOB, M CKUTAHUE TOTLIMBA
IUISL CENbCKOXO3ANCTBEHHON TeXHUKH. BTOpOH 3Tam BKIIIOYAaeT OCAKACHUE 3THX aTMOC(EpHBIX
a30THBIX coennHeHui (ammoHus, NOX) uepe3 OCamky, HAIPUMEpP, HA TIOBEPXHOCTH MOYBbI UIIH
BOJIOEMOB, a TIOCIEOHHMH JTal BKIIOYAET TMOCIeAyIolIee NpeoOpa3oBaHUe IOCPENICTBOM
neautpudukaunu/Hurpudpukamu 10 N2oO u BeiOpoc B armocdepy. Bropudnbslii MCTOUYHUK
amMmoHust 1 NOX JUI1 KOCBEHHOTO BbIOpPOCA 3aKHCH a30Ta BKIFOUAET BBILIETAUYNBAHIE a30THBIX
ynoOpeHnli, OpraHu4YecKux ynoOpeHHH MM OTXOAOB KUBOTHOBOACTBA M3 TOYBBI B YPOBEHb
IPYHTOBBIX BOJ, & 3aT€M B BOJOEMBI, IOCJIE Yero OHH MOTYT OBITh NMPeoOpa3OBaHbl MyTEM
neautpudukaunu/Hurpudpukanm B N2O. @opmynbl Ui pacdera NPsIMBIX U KOCBEHHBIX
BbIOpocoB N2O M3 CenbCKOXO3AHCTBEHHBIX 3€MeEJIb, OCHOBAHHBIE Ha MAaCCOBBIX KOJINYECTBAX
CHHTETUYECKUX YAOOpPEHHH, OpPraHMYecKuX yAOoOpeHuil, Haa3eMHOW M TOA3EMHOI OnoMacchl
npu cOope ypoxkas, HCIOJb30BAHUH CEIbCKOXO3SIMCTBEHHOIO TOIUIMBA, & TAaK)KE CTENEeHU
HACBIIIEHHUS MTOYBBI B TEUEHHE BETE€TALIMOHHOTO MEePUOJa MPeaoCTaBIsIIoTCs Moaenso BioGrace
(1 ocHoBanbl Ha omucaHHbix B MI'OUK 2006, 2006, PykoBogsmux npuHiunax MIOUK ans
HAIIMOHAJIbHBIX KaJaCTPOB MAapHUKOBBIX ra30B, MOATOTOBICHHbIX HaIlMOHANBHON MpOrpaMMoit
KaJacTpOB MapHUKOBBIX ra3os, Eggleston HS, Buendia L., Miwa K., Ngara T. u Tanabe K. (eds).
Ony6nukosano: IGES, fAAnonus.)

CemenHble KOPOOOYKM TPEACTABIAIOT COOOW  CIEHUANU3HPOBAHHBIE CTPYKTYPBI,
KOTOpBIE COIEpXKAaT CEeMEHa BO BpeMs HX pPa3BUTHI U co3peBaHUs B 3epHO. CeMeHHbIe

KOpOOOUYKH CHy)KaT 3alIUTOH CEeMsiH OT BHELIHeW cpenbl W 00eCNeunBalOT 3SHEPIHI0 |
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NuTaTeNlbHble BellecTBa Ul pa3BUTUsA ceMsiH. Korma cemeHa JOCTUTrarOT MOJHON 3peNoCTH,
CEMEHHAasi KOpOOOUYKa CTAHOBHUTCS CYXOH M JIOMKOH, H, TIOTEPSIB BECh XJIOPOQHIuL, mpuodperaer
JKENTYI0 OKpacky. B 3To e Bpems ceMeHHas KOpoOOUKa CTAHOBHUTCA IOIBEPKEHHOMN
PacTPEeCKUBAHUIO, (PU3MUECKOMY PACKPBITHIO CTPYKTYPBI, YTO MO3BOJISIET BBICBOOOKIATD 3pejioe
cemst (3epHO).

ITocnenoBaTenpHOE  MPOM3BOACTBO  KYJNBTYp  MpPEACTABIsSeT COOOH  MpPaKTUKY
BBIPAIMBAHUS JIBYX WK O0JIee KyJIbTYp MOCIEAOBATEIBHO HA OTHOM H TOM K€ y4acTKe 3€MJI B
CeJIbCKOXO3SIHCTBEHHBIN O] ¥ MO3BOJISIET (pepMepaM pacIiupsITh UCIOJIBb30BAHUE 3€MJIH B CE30H,
TO €CTh B 3IMHEE BPEMsl, KOT/1a CEeJIbCKOXO3SIIICTBEHHBIE KYJIBTYPhl OOBIYHO HE BO3AEIBIBAIOTCS.
3710 no3BoJIsIeT (hepMepy MoJydaTh JOMOJIHUTENbHBINA noxo . [locnenoBarenbHOe MPOU3BOICTBO
CEeJIbCKOXO3SIMCTBEHHBIX KYJBTYp HE BiedeT 3a COOOH H3MEHEHUH B 3eMJICTIONbh30BAHUM,
MOCKOJIBKY 3€MJIsl YK€ OUMILE€HA U HCHOJb3yeTCs AJi CEeNbCKOXO3sHCTBEHHOIO MPOU3BOACTBA.
Kpome Toro, mcronp3oBaHre NMOKPOBHOHM KyJBTYpBI, Takol Kak Brassica carinata, B xauecTBe
MIOCIIEIOBATEIbHON KYJBTYPbl TO3BOJSIET (pepMepy MOoJydaTh BBITOABI OT TOYBBI B IEPHOA
NapOBaHMA U TOJIyUYaTh JOXOJ OT MPOJAXKH 3epHa aOUCCHHCKON TOPYHIIBL.

ITouBa cOCTOUT U3 MUHEPAJIOB, OPraHUUYECKUX BELIECTB, I'a30B, KUAKOCTEH U Pa3INYHbIX
JKUBOTHBIX M PAaCTHTEJIBHBIX OpraHu3MoB. IlouBa oOpasyercs ¢ TeueHHEM BpeMeHH Onaromapsi
B3aUMOJICHCTBHIO KJIMMATHUECKUX, TE€OJIOTMYECKHX, TUAPOJIOTHYECKUX M aTMOC(epHBIX
(bakTOpPOB Ha MUHEPAJIBI, COCTABISIFOIINE 3eMHYIO KOpy. [Ipy HAMWYMK JOCTATOYHOTO BPEMEHH B
noyBe 00pa3yrTCs CJIOU HIIM TOPU30HTHI, KOTOPbIE PA3IMUAOTCS MO CTPYKTYPe U COCTaBY, YTO
OmpenenseTcss OTHOCUTENbHBIMU MPONOPLMIMHU [E€CKa, Uila U IJIMHBL

Ilousenneii  yrmepoa: Ilousa comep:kUT OpraHM4YeCcKHE€ UM HEOPraHUYECKHUE
(MuHepanbHbIe) QopMbl yriepoaa. Ppakuus OpPraHHYECKOTO YIJIEpOJa MOXKET COCTOSATb W3
MEPTBOTO M Pa3jIararollerocsl BEIIeCTBAa MIIM COAEPKATh JKUBbIE PACTEHMS, HACEKOMBIX, TPHOBI
Wi MUKpoOHbIe BemnecTBa. CTaHIapTHOE 3HAUEHHE 3araca OPraHMYECKOro yriepona B IOYBE
(SOCst) MOKeT OBITH OLIGHEHO Ha OCHOBE M3BECTHOTO COAEPIKAHUS YIJIePOia B STAJIOHHOM THIIE
MOYBBI PETHOHA, MOAMMULIMPOBAHHOTO BO3IEHCTBHEM KJIMMAaTa pEruoHa (HA OCHOBE CXEMBI
KJaccupuKay  KIMMara, OINHCaHHOW paHee). B mpusenennodt Hwke Tabmune 3,
amanrupoBaHHoi u3 Tabmuuer 1 nokymenra EC, o3arnaenennoii: PEHHIEHWME KOMUCCHU ot
10 nrons 2010 roma o pyKOBOASAIIUX NPUHLUNAX IJIs1 pACYETA 3€MEJIbHBIX YITIEPOAHBIX 3aM1aCOB
s uenei [punosxkenuss V k Hupextuse 2009/28/EC, o6o0mieHb! oneHouHble 3HadeHust SOCst
(B TOHHAX yriiepoia Ha TeKkTap B clioe mouBbl Ha riryouHe 0-0,3 M) I KJIacCOB BEPXHETO CIIOs

MOYBbI B JAHHOM KIIMMATUYICCKOM PETUOHE.



38
Tabmuua 3: 3nauennss SOCst BEPXHErO CIOS MOYBBI JUII MHUHEPAJIbHBIX THIIOB MOYB B

ONPCACICHHBIX KIIMMATUYCCKHUX 30HaAX

Tun knumara CopepxaHue OpPraHUYECKOro yrjiepoja B MOYBE JUIsl Pa3IUYHBIX
tunoB nouB (T/ra)
I'nunucras I'nunucras Ilecuansie | ConoHuEBaTHIE
MOYBa C BBICOKOH | MOYBA € HM3KOM | MOYBBI MMOYBBI
AKTUBHOCTBIO AKTUBHOCTBIO

YMEpEeHHBIN  XOJIOAHBIN 50 33 14 -

CyXoM

YMepeHHbI  XOJOAHBIN 95 85 71 115

BJIQJKHBIN

YMepeHHbII TETIbIA 38 24 19 -

CyXOM

YMepeHHbII TETIbIA 88 63 34 -

BJIQJKHBIN

Tponnueckuil cyxou 38 35 31 -

Tponnueckuil BIaKHbIN 65 47 39 -

3HaueHne noYBeHHOro opranndeckoro yriaepona (SOC) ¢ yuerom Takux (akTOpoB, Kak
3€MJIETIONB30BAHNE, 3E€MJIEYCTPONHCTBO U CENIbCKOXO3SNHCTBEHHBIE PECYpPChl, MOXKHO 3aTeM
paccuutate ansi obpabareiBaemoit 3emin (SOC = SOCst x Fry x Fume x Fi, rme SOC =
MOYBEHHbIN OpraHMYeCKUN YIiepoj, U3MEPEHHbIM Kak Macca yriaepopa Ha rekrap; SOCst =
CTaHAAPTHBINA IOYBEHHBIA OPraHUYECKHH YINIEPOA B BEPXHEM Cioe mnouBbl ToamuHON 0-30
CaHTUMETPOB, HM3MEpPEHHBIM Kak Macca yrjepoja Ha reKkTap U OIpenesieHHbIN, KaK OIMUCAHO
Bblle, FLy = KO3(pOUIMEHT 3eMIIENONb30BAHMS, OTPAKAIOMINA pPa3HHULY B IMOYBEHHOM
OpPraHUYecKOM VIJepoje, CBS3aHHYIO C THUIIOM 3€MJIETIONb30BaHMs, IO CpPAaBHEHHIO CO
CTaHIAPTHBIM TIOYBEHHBIM OpraHW4YecKHM yriepoaoM, Fume = ko3(p¢uuueHT ynpaBieHHs,
OTpaXkarolMi pa3HULY B TOYBEHHOM OpPraHHYEeCKOM YIJIepOJie, CBS3aHHYKO C MPHUHLMIIOM
MPAaKTUKH YIIPaBJIEHUs], [0 CPABHEHUIO CO CTAHAAPTHBIM NTOYBEHHBIM OPraHUYECKUM YIJIEPOJIOM,;
F1 = xos¢p¢umuent 3zarpar, oTpakaeT pasHUIy B IMOYBEHHOM OPTraHUYECKOM YIJIEPOIE,
CBSA3aHHYIO C pa3JMYHBIMU YPOBHSAMHU IOCTYIUIEHUs YIJepoja B IO4YBY, MO CPaBHEHUIO CO
CTaHIOAPTHBIM TOYBEHHBIM OpraHudeckuM yriepogoM. Talmuua 4, amanTupoBaHHAs W3
Tabmuier 2 gokymenta EC, ozarnasinennoro. COMMISSION DECISION ot 10 utonst 2010 o
PYKOBOJSIIMM MpPUHLMIIAM JJIsl pacyeTa 3eMeNbHbIX YIVIEPOJHBIX 3amacoB s Lenei
IIpunoxenust V x Hupextuse 2009/28/EC, npenocrasnser 3nadenus it Fru, Fve, Fi s
KYJIbTYp, BBIPALIUBAEMBbIX B Pa3jMUYHBbIX KIMMATUYECKHUX 30HAX IPU OMpENEeNeHHbIX BUIAX

3eMJIETNIOJIb30BAHNUS, IPAKTHKAX 3€MJIEYCTPONCTBA U YPOBHSX 3aTPaT PECypPCOB.
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Kimmarmueckad 30Ha | 3emiie- YupasicHue 3arparsl mo Fiu Fume Fi
MOJIb30BAHUC | 3eMIICH 3CMIICTIOTE30BAHHIO
Huskue 0,80 1,00 0,95
T ryGoxas Cpemaue 0,80 1,00 1,00
BCIAIIKA Bricokue, ¢ HaBO3OM 0,80 1,00 1,37
Bricokue, 6¢3 HaBo3a 0,80 1,00 1,04
YMepeHHbII K Huskue 0,80 1,02 0,95
XOJIOTHBIHA/ TCTITBIH YIIBTHBH- Cpenmaas Cpemaue 0,80 1,02 1,00
cyxoit POBAHHC BCIAIIKA Bricokue, ¢ HaBO3OM 0,80 1,02 1,37
Bricokue, 6¢3 HaBo3a 0,80 1,02 1,04
Huskue 0,80 1,10 0,95
Bes oAk Cpemaue 0,80 1,10 1,00
Bricokue, ¢ HaBO3OM 0,80 1,10 1,37
Bricokue, 6¢3 HaBo3a 0,80 1,10 1,04
Huskue 0,69 1,00 0,92
'myOoxas Cpemaue 0,69 1,00 1,00
BCIAIIKA Bricokue, ¢ HaBO3OM 0,69 1,00 1,44
Bricokue, 6¢3 HaBo3a 0,69 1,00 1,11
5 Huskue 0,69 1,02 0,92
5 pOBaHHCE BCIIALIKA BrICOokHE, ¢ HABO3OM 0,69 1,02 1,44
BIIAKHBIH Bricokne, 6¢3 HAaBO3a 0,69 1,02 1,11
Huskue 0,69 1,10 0,92
Be3 BCIALIKE Cpemaue 0,69 1,10 1,00
Bricokue, ¢ HaBO3OM 0,69 1,10 1,44
Bricokue, 6¢3 HaBo3a 0,69 1,10 1,11
Huskue 0,58 1,00 0,95
TiyGoxas Cpemaue 0,58 1,00 1,00
BCIIATIIKA Bricokue, ¢ HaBO3OM 0,58 1,00 1,37
Bricokue, 6¢3 HaBo3a 0,58 1,00 1,04
Huskue 0,58 1,02 0,95
Tpommueckuii cyxoii | KYTBTHBH- Cpenmss Cpenmue 0,58 1,02 1,00
POBAHHUC BCIAIIKA BrICOKHE, C HABO30OM 0,58 1,02 1,37
Bricokue, 6¢3 HaBo3a 0,58 1,02 1,04
Huskue 0,58 1,10 0,95
Be3 BCIALIKE Cpemaue 0,58 1,10 1,00
Bricokue, ¢ HaBO3OM 0,58 1,10 1,37
Bricokue, 6¢3 HaBo3a 0,58 1,10 1,04
Huskue 0,48 1,00 0,92
'myOoxas Cpemaue 0,48 1,00 1,00
BCIAIIKA Bricokue, ¢ HaBO3OM 0,48 1,00 1,44
Bricokue, 6¢3 HaBo3a 0,48 1,00 1,11
Huskue 0,48 1,02 0,92
Tpomreckuit Kymsrusn- Cpennsa Cpennne 0,48 1,02 1,00
BJIAYKHBIN poBanue BCIAIIKA Bricokue, ¢ HaBO3OM 0,48 1,02 1,44
Bricokue, 6¢3 HaBo3a 0,48 1,02 1,11
Huskue 0,48 1,10 0,92
Be3 BCIALIKE Cpemaue 0,48 1,10 1,00
Bricokue, ¢ HaBO3OM 0,48 1,10 1,44
Bricokue, 6¢3 HaBo3a 0,48 1,10 1,11

Ecnu metonbl BbIpallMBaHUs, METOAbl YOPABJEHHS 3€MEJNbHBIMHU pPECYypCaMH WU
3aTpaThl, CBSI3aHHbIE C KOHKPETHOW CENbCKOXO3SIMCTBEHHON 3eMeNbHON 0a30H, W3MEHHWINCH, U
HeOoOXOIMMO 3HATh MOCJENCTBUS U3MEHEHUs] (M3MEHEHHUI) 3aMacoB yriieposa, TO aHAJIOTHYHBIM

obpa3oM MokHO paccuntarh 3HaueHus: SOC st stanonHoro cueHapust (SOCr), a Takke s
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¢akxTrueckoro crenapus (SOCa) 1 HCIONIB30BaTh 3HAUEHUS AJISl pacyeTa HAKOIUIEHUS yIiiepoaa
B ouBe (Esa) mo dopmyne Esca = -(SOCr - SOCa) * 3,664 / 20 ner, unu B TOHHaX yriepona (B
Bune CO;)/ron B Teuenue nepuona 20 ner. Ecnu 3HaueHne Ega SBISETCS OTPULIATENBHBIM, OHO
npeacTaBisieT CcoOOW TOTEPI0 TOYBEHHOrO YIJIepoAa, TOrna Kak €CIH OHO  SIBISIETCS
MOJIOXKUTEIIbHBIM, TO MPEACTABISET COOOH YMCTOE HAKOTUIEHHE TIOYBEHHOTO yIiIepoa.

Knaccupukaums mnous. IlouBel  kimaccuuuupyroTcss Ha  OcHOBe  «MupoBoi
pedeparuBHoii Oa3pl  mouBeHHBIX pecypcoB (WRB)», B koropoit mnpemnoxeno 30
«pedepaTUBHBIX TOYBEHHBIX IpyHm». ITU 30 pedepaTUBHBIX MOYBEHHBIX IPYII PACIIPEaEIIEHbI
o 10 «kmaccam», Kak ONMMCAHO HUXKE.

» Knmacc Ne 1 BkJrowaer Bce opraHndeckue nmousbl. OpraHn4eckye mo4Bbl (FHCTOCOJH) -
3TO TOYBBI, KOTOPbIE HEOOBMAHHO OOraThl OPraHUYECKUM BEIECTBOM HA PA3JIMYHBIX CTaTUSIX
pa3JoXKeHUus,, U I/ie CKOPOCTh Pa3JIOKEHMs 3aTPyIHSAETCS AJNUTENbHBIM BO3JEHCTBHEM HM3KHX
TEMIEpaTyp WWIN BIAKHBIX yciaoBui. OcTanbHble MHHEPAIbHBIE ITOYBEHHBIE TPYIIIIBI
pacripenenieHpl MO JEBATHM  KjaccaM Ha OCHOBE HX Haubojee crnenuuyecKux
UACHTUPUIHUPYIOMHUX (PAKTOPOB, KOTOPBIC SIBJSIFOTCS KIIFOUEBBIMH Ui MX (POPMHPOBAHUS H
nuddepeHInanuu.

* Kitacc Ne 2 BkJFOUaeT BCE THUITbI MHUHEPAJIBHBIX MOYB, KOTOPbIE OCOOEHHO OOYCIIOBIICHBI
BIVMSTHUEM YEJIOBEKa. JTOT KJAacC COCTOMT M3 ONHOH pedepaTHBHOW IMOYBEHHOH TIPYIIIbI:
AHTPOCOJIA.

« Kimacc Ne 3 BKktouaeT MUHepaibHBIE TOYBBLI, 0Opa3OBaHUE KOTOPBIX OOYCIOBIIEHO
CBOMCTBAMH HX HCXOAHOTO Marepuana. Kiacc Bkmrodaer Tpu pedeparuBHBIE TNOYBEHHBIE
rpynnel. AHJAOCOJIM ByJKaHHYECKOTO MPOMCXOXKAECHUS M M3 BYJIKAHHUECKUX oOjacTel;
APEHOCOJIM, xoTopble BKJIIOYAIOT I[€CUYaHble T[OYBbI IYCTHIHHBIX pPallOHOB, IUISKE,
BHYTPeHHUX mnecuaHbix M0H u T.4., u BEPTUCOJIM - Tskenple TIMHUCTBIC TITOYBBI,
BCTpeUaromuecs: B 00JOTUCTBIX 00IaCTsIX, peUHbIX Oeperax u dacceitHax.

» Kimacc Ne 4 Bkirouaer MHUHEpajibHbIE TOYBBI, HA (POPMHUPOBAHHE M XapPAKTEPUCTHKH
KOTOPBIX BIMAET UX Tororpaduueckas/ ¢pusnorpaduieckas Wik THAPOJIOTHIECKAsT 0OCTaHOBKA.
ITOT KJIacC COCTOMT U3 YETHIPeX peepaTUBHBIX MOUBEHHBIX IPYIIIT:

o crpartudpunuposanubie G®JIFOBUCOJIN, Haxoxasiuecs B HU3WHAX U 3a00JOUYEHHBIX
o0nacTsx;

o necrparuduuuposannsie I JTEUCOJIM, 06bMHO Haxomsiuecs B 3a00JOYEHHBIX
o0nacTsx;

o JIEITTOCOJIN, nernyOokue MOYBbI, HAXOISIINECS B BO3BBIIICHHBIX paioOHaX, OOBIYHO
Ha/l CKaJIMCTBIMU MOANOYBAMHU, U

o PEI'OCOJIH, Oonee riyOOKHe MOYBBI BO3BBIIIEHHBIX OONACTEH, BCTPEUAOLIUECS HAN
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rpaBUIHBIMH MTOMIOYBAMHL.

* Knacc Ne 5 Bkiro4aeT moysbl, KOTOPBIE PAa3BUTHI JIUIIb YMEPEHHO H3-32 OTHOCUTEJIBHO
MOJIOZIOTO BO3pacTa M, CIENOBATEIBHO, SIBJISIOTCS MPENCTABUTEISIMH JOBOJIBHO pa3HOOOpa3HOU
pedepatuBHoii nouBeHHoM rpymmsl: KAMBUCOJIN.

» Kimacc Ne 6 Bxurowaer mouBbl, 00yCIOBIIEHHBIE KIMMATOM 3aCyLUIMBBIX TPOIUYECKUX
peruonoB. Illecte pedepaTUBHBIX MOYBEHHBIX TPYII B 3TOM Kiacce OOBENUHSET IOJTast
UCTOPHSI PACTBOPEHHSI M IIEPEHOCA MPOAYKTOB BBIBETPHUBAHUS, KOTOpAsi MPUBeENa K 00pa30BaHUIO
rITyOOKHX M T€HETUYECKU 3PEIIbIX MTOYB:

o [INIMHTOCOJIN, cocTosiine U3 CMECH TIIMHBI U KBapua («IJTHHTUTAY);

o ®EPPAJICOJIM ¢ oueHb HU3KOH KaTHOHOOOMEHHOW CIIOCOOHOCTBIO M OTCYTCTBHEM
KaKUX-JTHOO BBIBETPUBAIOIINXCS KOMIIOHEHTOB,;

o AJIMCOJIN, GoraTble aTlOMUHHEM, C BBICOKOM KATHOHOOOMEHHOM CITOCOOHOCTHIO;

o HUTHUCOJIH, raybokue MOYBBI C KPACHBIM OTTEHKOM, C BBICOKUM COJAEPKaHHUEM
Keesa,

o AKPUCOJIN - noyssl ¢ HU3KON MJIOAOPOJUEM, C BHICOKUM COJEP’KAHHUEM TJIMHBI U C
BBICOKUMH KOHLIEHTPALMAMU aJIFOMUHUS, U

o JIMKCHUCOJIM, nouyBbl ¢ HHU3KOH IUIOAOPOAMEM, HHU3KOM KaTHOHOOOMEHHOMH
CHOCOOHOCTBIO, HO BBICOKOH HACBHIIIEHHOCTHIO OCHOBAHHSIMHL.

* Krnacc Ne7 Bkimro4aer mouBbl, OOYCJIOBJIEHHbIE KJIMMAaTOM B 3aCyLUIMBBIX U
MOJTy3aCYLUINBBIX perrnoHax. [1saTh pedepaTHBHBIX MOYBEHHBIX Iyl cOOpaHbl B kiacce Ne7:

o COJIOHYAKU, ¢ BEICOKUM COJIEP3KAHUEM PACTBOPUMBIX COJIEH,

o COJIOHEL], ¢ BBICOKUM IPOLIEHTOM aJICOPOMPOBAHHBIX HOHOB HATPHS,

o THIICHUCOJIN ¢ ropr30HTOM BTOPUYHOTO 00OTaIEH s THIICOM,

o IAYPUCOJIM co cnoem wmm KiyOeHbKaMHU TPYHTOBOTO MaTrepuajia, KOTOPBIH
LIEMEHTUPYETCS KPEMHE3EMOM, U

o KAJIBIIMCOJIN ¢ BTOpUYHBIM KapOOHATHBIM 00OTAIEHUEM.

* Knacc Ne 8 Bk/IHOYaeT MOYBBI, KOTOPBIE BCTPEUYAKOTCS B CTEMHON 30HE MEXAY CYXUM
KJIMMaTOM U 30HOI C YMEPEHHbIM KJIMMATOM C PaBHOMEPHBIM YBJIa)KHEHHMEM, U BKIJIIOUYAET TPU
pedepaTruBHBIE TOUBEHHBIE TPYIIIbI:

o YEPHO3EMBI c¢ rny0okuMH, OYE€Hb TEMHBIMH IIOBEPXHOCTHBIMH IIOYBAMU H
KapOOHATHBIM OOOTAIEHHEM B TIOATIOYBE,

o KAIITAHO3EMBI ¢ menee rimyOOKMMH KOPUYHEBATBIMU TOBEPXHOCTHBIMHA TIOYBAMH
U HaKOIUIEHHEeM KapOoHaTa W/WIIM TUICa HAa HEKOTOPOW riyOuHe (3TH TOYBBI BCTPEHUAIOTCS B
CaMBIX CYXHX YaCTsIX CTEITHOH 30HbI), U

o ®AMNO3EMBI, TemHO-KpacHble IOYBBI NPEPUMl C BBICOKOM HACBHIIEHHOCTBIO
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OCHOBAHMSMH, HO 0€3 BUAMMBIX PU3HAKOB BTOPUYHOTO HAKOIIJICHUsT KapOOHATOB.

» Kiacc Ne 9 copmepkuT KOpUYHEBaThIE M CEPOBaThbIE MOYBBI 00JACTEHl ¢ YMEPEHHBIM
KJIMMaTOM C PABHOMEPHBIM YBIIAKHEHHEM U BKJIFOYAET MATh peepaTUBHBIX MOUYBEHHBIX IPYIIIL:

o kuciasle ITOJA30JIbl ¢ oTOeNeHHBIM TOPU3OHTOM BJIOMPOBAHUS HAJ TOPU3OHTOM
HAKOTUICHHsI OPTaHUYECKOTO BELIECTBA C AIFOMUHUEM HW/HITH JKEJIe30M,

o ITNIAHOCOJIN ¢ or0eneHHbIM BEPXHUM CJIOEM IIOYBBI HAJ IUIOTHBIM, MEIJICHHO
IIPOHULIAEMBIM [PYHTOM,

o AJIbBEIIOBHCOJIM ¢ HH3KUM COJep’KaHHMEeM OCHOBaHUH, C O0ECLBEYEHHBIM
TOPU30HTOM 3JTFOMPOBAHMUS, IEPEXOALINE B OOOTAIlIeHHBIN TJIMHON TIOI3€MHBIN TOPU30HT,

o 6orateie ocHoBanusiMu JIOBUCOJIM ¢ oT4eTIMBBIM TrOPU30HTOM HAKOIUIEHUS TJIMHBI,

o YMBPUCOJIU ¢ TOJCTBIM, TEMHBIM, KUCJIBIM MOBEPXHOCTHBIM TOPU30HTOM, OOTaThiM
OPraHUYECKUM BEIIECTBOM.

* Kpacc Ne 10 BkjrowaeT MOYBBI PETMOHOB BEYHOH MEP3JIOTBI U BXOAUT B OAHY
pedeparuBnyro nousennyto rpymmy: KPHOCOJIN.

B pemenun xomuccun EC ot 10 nrons 2010 roga «o pykoBOAALIMX NMPUHLUNAX AJS
pacyera 3€MeJIbHBIX YIJIEPOAHBbIX 3amacoB ans  uened Ilpumoxkenus V  k  Jupexrtuse
2009/28/EC» (http://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=uriserv
%3A0J.L .2010.151.01.0019.01.ENG) 30 pedepaTuBHbIX MOUYBEHHBIX Tpynn  ObuIH
JOTIOJIHUTENIPHO CIPYIIITUPOBAHBI 1O 6 OCHOBHBIM KaTErOPUSIM TMOYB, BKJIIOYAs IE€CYAHbIE
(apeHoconu), 3aboyoueHHble MMOUBHI (TJEHCONN), BYJIKAHMYECKHE TOYBbI (aHOOCOJH),
COJIOHLIEBaThle TOYBBI  (TIOA30JIbI), HHU3KOAKTUBHBIE TJIMHUCTBIE TIOYBBI (C  HHU3KOM
KaTHOHOOOMeHHOH cnocoOHocThi0 Wi KOC) W BBICOKOAKTHBHBIE TJHMHUCTBIE TOYBBI (C
Boicokoii KOC).

Conoma omnpenensieTcss Kak BCe HaJ3€MHBIE YaCTH PACTEHUs! (MCKIFOUast 36pPHO), KOTOPbIE
cobuparoT B mpouecce yOOpKH U KOMOAWHUPOBAHHS W 3aTEM OTHEJSIFOT OT 3epHA, a TMO3Ke
OTKJIAJIbIBAIOT OOPATHO HA MOJIe.

CrepHsi mpencrasysier coboii ocTaTok mocie yOOpKH yposkas, OCTaBJICHHBIH B IIOJIE,
KOTOPBIH CONEP)KUT MaTepuall HIDKE TOYKU CKALTUBaHUS KOMOAHHOM M TOT, KOTOPBIH HE
cOOMparoT AN TOCIEOYIOINX oOmepanuii oOMoJoTa W MpOBEHBAaHHS 3epHa. B Mopmemsix
00paboTKH TOYBHI ¢ HETNTyOOKOH BCHAINKOHN MITH Oe3 BCMAlIKuU OOJIbINasi YacTh CTEPHU WM BCS
CTEpPHsl OCTAaeTCs Ha TMOJie MPH NPOBENEHHUH IOCEBAa CIEAYIOIEH KyJIbTypbl. JTO Tpedyer
CHEeLHUATBHOTO MOCEBHOTO 000PYIOBAHMS, KOTOPOE MOXKET OTKPBITh OECIPENSTCTBEHHBIH MyTh K
nouse, oOecneunBasi XOPOIIUIl KOHTAKT CEMsH C MOYBOHM B CepeArHE CTEPHH. ITO OCOOEHHO

BaXKHO B CHTYaLIUsAX, KOTJIa CTEPHS MOXKET ObITh OCOOEHHO I'yCTOM, KaK, HAIPUMEpP, B CTEPHE OT
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MPELIECTBYIOLIEr0 YPOKash KyKypys3bl.

Copr otHOCHTCS K OOTAaHMYECKOMY TaKCOHOMHYECKOMY OOO3HAUEHHIO, COTJIACHO
KOTOPOMY COPT KJIacCHPHUUMPYETCs HIKE BHAA WM TMOIABUAA, & TAKXKE K IOPUIUYECKOMY
ONPEENIEHNIO, COTJIACHO KOTOPOMY TEPMHH «COPT» OTHOCHUTCA K KOMMEpPYECKOMY COpPTY
pacTeHus, KOTOPBIH 3allUIIeH B COOTBETCTBUM C TEPMUHAMHU, U3JI0’KEHHBIMU B MexayHapoaHoOM
KOHBEHIIMHU 110 OXpaHe HOBBIX COPTOB PacTeHM, MEXIYHAPOIHOM JIOTOBOPE MO YIPaBIEHUEM
UPOYV (Coto3a o oxpaHe HOBBIX cOpToB pacteHuii). Tepmun «copt» (mox UPOV) onuceiBaer
HOBBIH, (M3NYECKH OTJIMYAIOIIMNCSA, OJHOPONHBIH U CTAaOWJIBHBIA KyJIbTHBAp pPAaCTCHHS,
paspaboTaHHbIil cenekunoHepoM. llocienHee ompeneneHue oOecrieuHMBAeT TOYHBIC TpaBa Ha
3aIUTY U IPABO COOCTBEHHOCTH MEXKIY CTPAHAMH, MOJIMTHUCABLIIUMHE JOTOBOP, IS CEJIEKIIMOHEPa
pacTeHM Ha 3aKOHHBIN «COPTY, €CIIN BBITOJHSIIOTCS YEThIPE BBILISYTIOMSHYTBIX KPUTEPHUSI.

ITonpoOHOe onucanne N300peTEHHS

BeIOpoCchl  yrieKUCIoro ra3a H3-3a arpOHOMHYECKOW TMPAaKTHKH M H3MEHEHHH
3eMJIETIOIB30BAHUSI MOTYT BHOCHTD BKJIAJ B OOILIYIO YIJIEPOAOEMKOCTb Ha IMyTH Ouororuiiea. B
HACTOSIEM H300pPETeHWH OMUCBHIBAETCS HCMONb30BaHHME Brassica carinata B KadecTBe
OTIENIbHOTO  CEJIbCKOXO3SHCTBEHHOTO ChIpbs sl  OWOTOIUIMBA, a TakXke MPHUBENEHO
NEPEUNCIICHNEe CBSI3aHHBIX KJIMMATHUYECKUX 30H M CEBOOOOPOTOB, HCIIONB3YEMBIX TIPU
BbIPAL[MBAHUY, & TAKXK€ CBA3AHHBIX C HUMH arpOHOMMYECKHUX METOJOB ISl MAaKCHMaJbHOIO
COKpAILEHHUSI BBIOPOCOB YIIIEKUCIOTO ra3a BO BPEMs €ro MOBBILICHHUS, 1aXKe 10 TaKOHW CTENeHH,
YTOOBI YUCTBHIM MOTOK yIJIepoJa BO BpeMs BBIPALIMBAHHUS M cOOpa CHOCOOCTBOBAN YHUCTOMY
camkerno yposHst CO2 B atMocdepe (To eCTh OTpULIATETHHON YIIIEPOIOEMKOCTH).

Hacrosimee wusoOpereHne oOmuchIBa€T NPOU3BOACTBO Brassica carinata, KyJbTypbl,
BBbIpAIlMBAHUE KOTOPOIl paHee He OBUIO MPOIEMOHCTPUPOBAHO KaK IMOJIE3HOE IS IIPOU3BOACTBA
HCXOJTHOTO CBHIPbs, KOTOPO€ MOKHO HCIOJIB30BaTh U MPOM3BOACTBA OHMOTOIUIMBA C HU3KOU
yIIepoIOeMKOCThIO. Brassica carinata, Oiaronmaps cBOeMy YHHKAJIBHOMY XapakTepy pocTa H
CHOCOOHOCTH TPOTHUBOCTOSITH MOPO3Y, 3acyXe M jkape, 00eCneunBaeT 3TH INPEHMYLIECTBA,
KOTOpbIe paHee ObUTM HENW3BECTHBHL. B 3TOM M300peTeHHMH, a Takke B MpUMepax M OMHCAHUH,
NPUBEICHHBIX 37€Ch, NPAKTUYeCKas IOJIE3HOCTh Brassica carinata B Ka4decTBe BapHaHTa
ceBooOOpOTa B psANE CLIEHAPUEB BBIPALIMBAHUA BO MHOKECTBE MPOU3BOJICTBEHHBIX MPAKTHK
Obula TPOAEMOHCTPHPOBAHA B KadecTBe paldo4ynx mnpuMmepoB. llpuBeneHvl NpUMeEpsl, B
COOTBETCTBUH C KOTOPBIMH B ONTHMAJIbHBIX YCIOBHUSIX MOXKET OBITh JOCTUTHYTA OTPULIATEIIbHAS
ofmmast yriaeponoeMKOCTb AJIsi MPOU3BOJACTBA CBHIPHEBOIO Macjia M MYKH, KOTOpas MOXKET
KOMIIEHCHUPOBaTb  yIJEpOJAOEMKOCTb, BO3HMKAIOIIYd B  IIpoliecce IMPOU3BOACTBA U
pacripeneneHusi OMOTOIUINBA, U MPUBOIUT K BO3BPATY 3HAUUTENBHOTO KOJIMYECTBA YIiepona Ha

rexrap B roa B rO4BY.
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Y Brassica carinata ecTb yHUKajJbHast OCOOEHHOCTb pOCTAa CPEAM MACIUYHBIX
Brassicaceae, cocrosimasi B MPOAYKIMU 3PEJIOTO PacTeHHs], KOTopoe Oojiee pa3BETBICHO, YeEM
Apyrue BUAbI MaciHMUHBIX KyJbTyp Brassica (Geschet al., 2015). Ilpu cpaBHeHMn OGuOMacCh
MEXIY CYIIECTBYIOLITUMH KOMMeEpPYEeCKHMMH copTamu Brassica napus u Brassica carinata ObLio
0oOHapy»KEeHO, YTO HAKOIUIEHUE Hal3eMHOH Ouomaccel B 1,8-2 pasa BeIlIe HA €NUHULY ILIOLIATN
s coproB Brassica carinata mo CpaBHEHHMIO C COBPEMEHHBIMH KOMMEPUYECKHMH COPTaMH
Brassica napus. B cinydae Brassica carinata yposkan ceMsiH MpUOMIKAIOTCS K YPOJKasM Y CaMbIX
COBPEMEHHBIX COPTOB parica Tuma Brassica napus, mpu 3ToM 00beM Hal3eMHON OMOMACCHI TOYTH
yneauBaercs (Geschet al., 2015).

I'mybokass u oOmmpHasi crepskHEeBas KOpHEBas cucTteMa Brassica carinata MOKeT
npoctuparbess Ha 60-90 cM HIKE MOBEPXHOCTH MO4YBHI ¢ Oosiee yeM 50% KOpHEBOH Macchl B
BepxHUX 30 cm (Hampumep, cMm. Seepaulet al., 2016). Crep:kHeBble KOPHH MOTYT NMPOHHMKATH
Yyepe3 VYIUIOTHEHHBbIE CJIOM TMOYBBI, YyAydinas CTPYKTypy Mmousbl B mpouecce. OHM MOTYT
NOTJIOIATh MHUHEPAJIbl M INHUTATEJbHBIE BEINECTBA, KOTOpPble OOBIMHO MOIYT TNPOHHMKATH B
TPYHTOBBIE BOABI, W JAENaTh 3THU INUTATEJIbHbIE BEIIECTBA NOCTYIMHBIMH JJIsI MOCIEIYIOLIUX
KyJbTYp B ceBooOopoTte. KopHH Takke COCTaBISIFOT 3HAYUTENBHYIO NOJIIO oOmieit Onomaccel
pacreHust - mnpuMmepHo 20-25% Hanm3eMHON OHMOMAcChl PACTEHHs, H3MEPEHHOW B 3pEJoM
cocrostann (Ganet al., 2009a), m obOecneuynBarOT IOTOJHHUTENBHOE TMOIJIOIMEHHE YIJIEPOAa,
KOTOpPBIH OyZeT BO3BpaleH B MOUBY mocie cOopa yposkas. KopHM He TOJNBKO MPEencTaBiIsIOT
cOoOOW TMOrJIOTUTENh YyIJIepoja, HO TakKe CIIyKaT KaHAJOM, IOCPEACTBOM KOTOPOTO
YTIEPONICOEPIKAINE MOJIEKYJIbI MOTYT TaKXKe BBIACISTHCS B OKPYKAIOIIYIO CPEAy Ha IpaHULle
paszena KopeHb-1ouBa. BricBOOOKAEHNE yriiepoa JKUBbIMUA TKaHSAMU KOPHSI, TAK)KE M3BECTHOE
KaK PU30-OTJIOKEHUE, TPOUCXOIUT BO BPEMsI pOCTa U CO3PEBAHMS PACTCHHH M BKIFOUAET TPU
UCTOYHHMKA OTJIOXKEHHUS yIiIepoja B OKPYXKAOINYI0 TMOYBY: YIJIEPOA, NPOUCXOIMAIINNA W3
OTJIENUBILINXCS MPUKOPHEBBIX KJIETOK; YIJIEPOJ, MPOUCXOMSAIINA U3 CEKPETUPYEMOW CIM3H;, U
yraepon u3 HeOOJBIIUX MOJIEKYJ, KOTOPbIE KIPOCAYMBAIOTCS» W3 KOPHEBBIX KIJIETOK, MPHUYEM
NOCIIENHUE TPEACTABISIIOT COOOM BAKHBIM HMCTOYHHMK JIENOHUPOBAHHOTO KOPHSIMH YIJepona
(Nguyen, 2003). Ilo oumeHkaMm yriepona, IEMOHHUPOBAHHOTO KOpHsMH Brassica napus, Obuio
noJiy4eHo okouo 350 kr/ra yriepoa 3a OOuH BereranroHHbId neprox (Ganet al., 2009b).

Conep:xanue yriepona B Brassica carinata, mo oueHkam, coctasisier ot 45% 1o 47% ot
cyxoi yactu 6momaccel (Gasolet al., 2007, Ducaet al., 2015) u, Takum o0Opa3om, MpeACTaBISIET
co0Ol 3HAYMTENBHBIN 3ammac yrieponaa, HaKOIJIEHHOTO KaK HAA3€MHBIMH, TaK U TOA3EMHBIMH
YacTSMH B TE€YEHHE BETETAIIMOHHOTO Nepuona. B COCTOSIHMM 3penocTH 3epHa aOMCCHHCKOM
rOpuHuIbl OOBIMHO COOHMpArOT MyTeM KOMOAaHHUpPOBAHMSA, KOTOPOE CKAallMBaeT W coOmpaer

HA/(3€MHBI PACTHTENBHBIA MaTepHal, COCTOAIIMA U3 crebieil M BETBEH, rae HaxOIITCA
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ceMeHHble KopoOouku. CeMeHHble KOPOOOUKHM OOMONAaYMBAKOT, W COOMPANOT 3€pHAa, a BECh
OCTaBLIMICS MaTepuall, BKIFOYAsl YK€ IMyCTble KOPOOOUKH, CTeONN, BETBU U YepeIIKU (BMecTe
UMEHYeMbI€ PACTUTEIBHON COJIOMO), BO3BPAIIAIOT HA TI0JIE, YTO BMECTE C OCTABIICHCS CTEpHEH
paCTeHI/Iﬁ TENECPb MOKET MOTCHLHUAJIBHO CIIOCOOCTBOBATH IOBBIILIEHHIO YPOBHA yrjcpoda B
MOYBEC MMYTEM PACHICIIIICHUA OCTATKOB MOYBCHHBIMHA 6aKTepI/I$IMI/I, FpI/I6aMI/I U IJIECECHBIO.

Ecnu uccnenoBath myT MpOM3BOACTBA OMOTOILUIMBA HA OCHOBE CEJIbCKOXO3SHCTBEHHBIX
KYJbTYp, OOJBIIMHCTBO BO3MOKHOCTEH U CHIDKEHHS YIJIEPOJOEMKOCTH 3aKII0YaeTcs B

MPOU3BOACTBE HCXOOHOI'O ChIpbs u B YaCTHOCTH, Ha JTare MPOU3BOACTBA

>
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP. YUUTBIBAS, YTO CEIbCKOXO3AHCTBEHHBIE KYJIBTYPbl YCBAHBAIOT
6onpme COz, 4eM BBIOENSAIOT B TEUEHHE CBOETO >KU3HEHHOTO LHKJIA, MOKHO C HEKOTOPOU
MonudUKaled METONOB BBIPAIIMBAHUS BBECTH OTPHULATEIBHYIO YITIEPOJAOEMKOCTb Ha 3TOU
CTaJUH MyTH, YTO MPHUBEIET K CHIYKEHUIO O0IIeH YIIIepOOEMKOCTH ITyTH.

HmeroTcst 3HaUMTENbHBIE BO3MOXKHOCTH sl yMeHblueHusi BbiOpoco CO; u IIT,
BO3ZHUKAIOIIMX TPU BBIPAIUBAHUK, YOOpKe, XpPaHEHUH, AOCTaBKe H 00paboTke ypoxas.
Hanpumep, cokpaiienne 3arpatr, OCOOEHHO HEOPraHMYECKHMX a30THBIX YAOOpPEHHIH, MOXKET
OKa3aTh CYIIECTBEHHOE BJIMSHUE HAa BBIOPOCHI HA OCHOBE yIJIepoa, Kak 3a CUET COKPAILIeHHS
BbIOPOCOB, CBSI3aHHBIX C MPOM3BOJICTBOM yIOOPEHMH, TaKk M 3a CUET CHIDKEHUS] COIEp KaHUs
a30Ta B TOYBE, KOTOPBIH, €CIU OH MPHUCYTCTBYET B M30BITKE MO CPABHEHHUIO C MOTPEOHOCTSIMHU
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP, MOXKET BBIAEISTHCA B atMocdepy B BUAE 3aKUCH a30Ta,
KoTopasi B 265 pa3 aktuBHee CO;. XOTs a30T SIBJSETCS BaXKHBIM MUTATENbHBIM BELIECTBOM IS
OOJIBPIIMHCTBA OJHOJIETHUX KYJBTYP, €ro MPUMEHEHHE MOXKET OBITh TOYHO OTPErYJNPOBAHO B
COOTBETCTBUHU C M3BECTHBIMH TPEOOBAHMSMHU KYJBTYPBI H ONPEACICHHEM YK€ CYIIECTBYIOIINX
ypoBHe# a3ota B mouse. Kpome TOro, ogHojeTHHe 3epHOOOOOBBIE KYJIBTYphI, KOTOpBIE, Kak
U3BECTHO, (PUKCUPYIOT aTMOC(HEpHBIH a30T B MOYBE, MOTYT HCIIOJIb30BATHCS B CEBOOOOPOTAX C
APYTUMH KYJbTYpaMH, He (PUKCHUPYIOIIUMHU a30T, JUIA CHIDKEHUS MOTPEOHOCTH MOCIENHUX B
no0aBJIeHUH a30THBIX YIOOPEHUH.

Omuccust III' Takke MOXKET TPOUCXOANTh H3-32 KOCBEHHOTO W3MEHEHUS B
3emuieniob3oanuu (ILUC). ILUC siBnsiercs CencTBHEM YBEITHUEHUs ITOTPEOHOCTH B 3eMJIE JUIS
BBIPAIIMBAHUS HOBBIX 3HEPTETHYECKUX M KOPMOBBIX KYJBTYpP, YTO NMPHUBOJUT K BBITECHEHHIO
BBIPAIIMBAHUS MPOJOBOJILCTBEHHBIX KYJIbTYp. UTOOBI MO-MpEXKHEMY YIOBJIETBOPATH CIIPOC HA
NEPEMEIEHHYI0 TMPOJOBOJBCTBEHHYIO KYJIBTYPY, HEOOXOAMMO HAMTH HOBBIC 3€MIIH, YTOOBI
3aMEHUTb 3€MJII0, KOTOpasl B HACTOsIL€e BPEMsI UCIOJIB3YeTCsl Ui MPOU3BOJACTBA ChIPbS. JTO
MOJKET BKJIFOYATh PACUUCTKY Jieca WJIM MacTOWII, YTO MPUBOAUT K BBIOpOCY OO0NBLIOrO
KOJIM4YecTBa paHee cradmibHOro, (ukcupoBanHoro CO; u nmpyrux III' B mponecce. Ypoxkaii,

KOTOprfI MOJKET OBITb YCICUIHO BbIpAalll€H HAa HCAOUCIIOJB3YEMbIX, MAPTUHAJIBHBIX MaXOTHBIX
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3eMJISIX, B KQUeCTBE MOKPOBHOH KYJNBTYpbl WM B Ka4eCTBE 3aMEHBI MapoOB B CEBOOOOPOTAX,
Oyzmer uMeTh OOJIBIIOE MPEUMYINECTBO B KAYECTBE SHEPreTHUECKUX WM KOPMOBBIX KYJIBTYP
onaromapst cHwkeHuro norenuana s ILUC.

CeB00o0OpPOT SABNISETCS] BAXKHBIM CPEACTBOM CHHIKEHHUSI BBIOPOCOB MAapHUKOBBIX T'a30B U3-
3a ILUC nyrem noBbimeHust 3QpQEeKTUBHOCTH CYIIECTBYIOLIETO 3€MJIETIONb30BAHUS U CHIKEHUS
noTpeOHOCTH B HOBBIX CEIIbCKOXO3SHCTBEHHBIX 3eMJIIX. B ceBOOOOpOTE Takke HCIOJB3YIOTCSA
OnmaronpusATHBIE OTHOIIEHUS MEXIYy IOTIOJHHUTENbHBIMH BHAAMH CEJIBCKOXO3SICTBEHHBIX
KYJBTYp JJIs IOBBILICHHUS YPOKaWHHOCTH U MPOAYKTUBHOCTH. Hampumep, cnenyromas KyJabTypa,
KOTOpast OTJIMYAETCS OT MPEALIECTBYIOMEH KYJIbTYPbI, MOKET MPENOTBPATHTD JOJITOBPEMEHHOE
YCTAaHOBJIEHUE WJIM COXpaHEHWe creuuuyeckoro 3a0oJieBaHUsS W/WIK  SHIEMUYECKOTO
3a00JIeBaHUs] TIO OTHOIIEHHIO K TPEALIECTBYIOINEH KyJNbType (TO €CTh CIEyroLas KyJbTypa
CIY’)KUT CUAEPATbHON KyJbTypoi). Crenyromas KyJIbTypa MOKET TAKXKe BBICTYIIATh B KA4ECTBE
aNbTEPHATUBBI LUKy MapOBAaHUS U OOECIIeYNBATh MPEUMYIIECTBA MOKPOBHOH KYJIBTYPBI, T.€.
NpeaoTBpalias PO3UI0 TOYBBL, TOMoras cOeperatb Bjary W obOecneunBas pPELUPKYISLIUIO
OCHOBHBIX MHUHEPAJIOB M THTATEJbHBIX BEUIECTB M YJydYIlas CTPYKTYpy MouBbl. HekoTopeie
KYJbTYpPBI, TaKUe Kak O0OOBBIE, MOTYT (PUKCHPOBATH aTMOC(EPHBIH a30T B MOYBE M CHIDKATH
noTpeOHOCTh B 3K30I€HHO TOOABJICHHBIX a30THBIX YIOOPEHUSAX IS CIEAYIOLINX KYJIbTYP.

CenbCcKOXO34HMCTBEHHBIE KYJIBTYPBI, Takue Kak BHIbI Brassica, MOryT BbIIENATH
COEOMHEHHUS ¢ AaHTUMUKPOOHBIMU CBOMCTBAMH (TO €CTh TUIFOKO3MHOJIATHI) B TIOYBY, YTO MOXKET
NPUBECTH K 3aIMUTE OT NMATOTEHOB PACTEHHUH IS CIEAYIOMIEH KyJIbTYphl. | TFOKO3UHOATHI - 3TO
VHHUKAJIBHBIA KJIACC CEPOCOAEPIKAIINX COEOUHEHWH, CHHTE3MpyeMbIX Brassicaceae, KOTOpbIe
Hapsimy ¢ uX KarabonmurtamMu OONAAaOT MOIMHOM AHTHMHUKOTUYECKOH W aHTHUMHUKPOOHOMU
akTUBHOCTBO. CHHTE3 TJIFOKO3WHOJATOB NPOWCXOAUT B PsAfe KOMIIAPTMEHTOB PAaCTEHUIA,
BKJIFOYAsl, KaK IOJIarar0T, KOPHH, a BBICBOOOXKIEHHE TIIFOKO3WHOJATOB M MX KaTabOJHMTOB B
KOPHEBBIX 3KCCyAaTaxX, KaK IOJararT, BHOCHUT BKJAJ B CHOCOOHOCTb MACIMYHBIX KYJIBTYP
Brassica oOecneuuBath 3((EKTHBHOE TMPOTUBOACHCTBHE OOJIE3HSIM TMPU BKJIOYEHUH B
ceBOOOOPOTBI C 3€PHOBBIMH  KyJabTypaMu. Takum 0Opa3oM, ypoKaWHOCTb KYJBTYD,
BBIPAIMBAEMBIX B  CEBOOOOPOTE, YACTO MOXKET TMPEB30WTH YPOKAHHOCTH  KYJBTYD,
BBIPAIIMBAEMBIX B KayeCTBE MOHOKYJIBTYPBI, a CEBOOOOPOTHI, BKIFOUYAIOLINE ITOKPOBHBIE
KYJBTYpPBI, 3aMEHSIOINE 3UMHUH map, SBISIFOTCS O0Jiee MPONYKTHBHBIMU U YCTOWYHBBIMH, YeM
T€, KOTOpble OCHOBaHbl Ha mapoBaHuu. Hampumep, B 0030pax HOaHHBIX, KaCAFOIIUXCS
BbIpaluBaHus nuieHusl B Asctpaiuy, Espone u CeepHoll Amepuke, Angus U €ro KoJjeru
(Angus et al, 2011, Angus et al, 2015) y4ar, 4TO KyJbTHBHPOBAHHE NIICHHUIIBI TOCIE
BbIpaiiuBaHus Brassica napus nin Brassica juncea mociaenoBaTenbHO MPUBOANT K YBEITNYCHUIO

YPOKaMHOCTU CJIEAYIOLIEro ypOsKasi MIIEHULBI M0 CPABHEHUIO C MIIEHULICH TMOCHE MIIEHULbI.
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CrneuuanucraM B JaHHOH 0ONacCTH TEXHMKM MOHSITHO, YTO CChUIKM TPUBENEHBI B KayecTBe
npuMepa U He IpenHa3Ha4YeHbl [Jisl OrPaHUYeHUs] 0O0beMa H300peTeHH s

B onmHOM acriekTe MpemjioKeHO CPEACTBO AJisl MOJYHYeHHs ChIpbsl JJsi MPOM3BOACTBA
OMOTOTUIMBA ¢ HHU3KOH YIJIEPONOEMKOCThIO. B 4WacTHOCTH, M300peTeHHe OMUCHIBAET CIIOCOOBI
UCIOJIb30BAHUSI METOJIOB BEAEHUs CEJIbCKOrO XO3SICTBA, B TOM YHCJE METOIOB YIPaBJICHHSI
3eMeJIbHBIMU pecypcami, it 00ecredeHus] HCXOAHOTO ChIPbsi AJIsl TIPOU3BOACTBA OHOTOIUTHBA C
HHU3KOW YIJIEPOJOEMKOCTBIO KaK CJIEACTBHE BbIpAIMBaHHMs MAaCIMYHON KyJabTypel Brassica
carinata B MOCJENOBATEIBHOCTH CE€BOOOOpoTa. bbuIO 0OHapykeHO, 4UYTO yKa3aHHas
MOCJIEA0BATEIBHOCTE CeBOOOOPOTA, KOTOpPAsi OXBATHIBAET MEPHOAbI BPEMEHH, KOraa OObIUHbBbIE
TOBAapHbIE KYyJbTYPbl HE BBIPAIIMBAIOT, MJaeT 3HAYMTENIbHbIE MPEUMYINECTBA, KOTAa
yriaeponoeMKocTb U BbiOpockl I1I, cBs3aHHBIE C 3THM KYJbTHBUPOBAHUEM, OLICHMBAIOTCS B
COOTBETCTBUH C Pa3JIMYHbIMU YCTAHOBJICHHBIMH CXEMaMHM OLIEHKH yriieponoemkocty u I1I.

Hanpuwmep, BwipamquBanmne Brassica carinata B 3MMHUN MEPUOJ B TPONHYECKOM U
YMEpPEeHHOM KJIUMaTe a0 HeOKUAAHHBIH Pe3yJIbTaT XOPOLIero SJKOHOMHYECKOTO ypokas 3epHa
Brassica carinata. Kpome Toro, BeipammuBanue Brassica carinata Ha 3aCyIIJIUBBIX TOJISIX
JOTOJHUTEbHO O0ecreunBaeT HEOKHMIAHHBIA pe3yJbTaT ycmeumrHoro cOopa 3epHa Brassica
carinata, KOTopoe 0oOecreunBaeT MCXOJHOE ChIPbe, MPUTOJHOE IS MPOU3BOIACTBA MEPEIOBbIX
BUJIOB OMOTOIUIMBA C HU3KOW YIJIEPOJOEMKOCTBIO, TAKHX KaK THIPUPOBAHHbBIE PACTHTENbHBIE
macia (I'PM), ninst mpou3BOACTBO BO3OOHOBISIEMOTO JU3EJLHOTO U PEAKTUBHOTO TOTLINBA.

Hacrosiimee u300pereHne Takxke oOecneyrBaeT CeJbCKOXO3SHCTBEHHbIE CIOCOOBI,
KOTOpbBIE BKJIFOUAIOT CTPATErny CeBOOOOPOTA U METOIUKH YIIPABICHUS 36MEIbHBIMU PeCypcamMu
IUIsl COKPALIEHHUs] PACXOZ0B MCKOMAeMOro TOIUIMBA U MAaKCUMAaJIbHOH (puKcanuu atMochepHOro
yriepona BO BpeMsl BbIpAIMBAHUS, IUIsI NMPOU3BOJACTBA CEeMsH Brassica carinata ¢ LeNbrO
MOJIYYSHHsI UCXOHOTO ChIPbsl, KOTOPOE MOKHO MCIOJIb30BATh AJIsl IPOU3BOACTBA OMOTOILIMBA U
APYTHX MPOAYKTOB C HHM3KOH YIJIEPOJOEMKOCTbIO. JTH METOIbl MPOWU3BOJACTBA M CTPATErUU
ceBOOOOpOTa paHee He ObLIHM OMUCAHBI, & HU3KAs YIJIEPOAOEMKOCTb U Hu3kui mpoduis 1IN ast
MOJIYYEHHOTO ypOsKasi He ObUTM HH OYEBHIHBIMH, HU MPEICKA3yEeMbIMH.

VHHKaJbHbIE XapaKTEpPUCTUKH COPTOB Brassica carinata, OmucaHHble B HACTOSILIEH
3asBKe, B COYETAHWU C KOHKPETHBIMHU MPAKTUKAMH 3€MJIEYCTPOWCTBA, CE30HHBIMH CPOKAMH
CeBOOOOpPOTa M MPEALISCTBYIOLIMMHU KyJbTypaMH YKa3aHHOTO CEeBOOOOPOTa, MO3BOJISIOT
MPOU3BOAUTH ChIPhE AJIsI MPOU3BOJACTBA OMOTOIJIMBA C HU3KOH YIIIEPOJOEMKOCTBIO M APYTHX
BO300OHOBIISIEMBIX MTPOAYKTOB.

Hcnosnb3oBaHue MaciIU4HbIX ceMsiH Brassica carinata ajisi moJy4eHHs] HCXOIHOTO ChIPbs
ISl IPOU3BOJCTBA OMOTOIUIMBA C HU3KOH YIJIEPOIOEMKOCTBIO TaKxKe 00eCreunBaeT MoTyueHue

PacCTUTENbHONW MYKH HJIM UCTOYHHKA OeJIKa B Ka4eCcTBE MOOOYHOTO MPOAYKTA MOCIE SKCTPAKLIIH



48

macia. OTMedeHo, 4To Takoe ke ymeHblieHnue [, cBs3aHHOe C MAC/sIHBIM KOMIIOHEHTOM 3€pHa,
TaK)Ke€ CBS3aHO C MYYHOH 4YacThl0 WJIM TOOOYHBIM MPOAYKTOM OKCTPAKLMK Macia.
CoOTBEeTCTBEHHO, HACTOsiee H300peTeHre OTHOCHTCS K HOBOH Ooratoii OelkoM KOPMOBOi
nobaBke C HU3KUM BbIAEJIEHHEM MAapHUKOBBIX T[a30B, MPOAYKTY, KOTOPBIH MOJie3eH MAJist
BBIPAIIMBAHUS TOMALITHErO CKOTa 0oJiee HKOJIOrn4yecky O6e3omacHbM criocoboM. CrenoBaTenbHo,
HacTosllee H300peTeHe OMUCHIBAET MYy4YHOH MPOAYKT ¢ HHM3KMM mokaszatenem [T s
HCIOJIb30BAHUS B KAYeCTBE KOPMOBO# TOOABKH SIS SKHBOTHBIX.

B HexoTOpBIX BapuaHTax OCYIIECTBJICHUS] M300peTeHHs NOKa3aHo, 4To Brassica carinata
BBIPALIMBAIOT B TPOMUYECKUX M TEIUIbIX KIMMATHYECKHX YCJIOBHSAX B Ka4deCTBE O3UMOM
MOKPOBHOW KYJIBTYPBI, YePEAYIOIIEHCs] C JISTHUMH KyJbTypaMH, TAaKUMH Kak OOOBI, XJIOMOK,
apaxuc WM KyHXKYT, I[Jie TPUMEHSUTH OOBbIYHYIO MPAKTHKY BBIPALIMBAHUS MOCJE 3UMHEr0o mnapa
(Seepaulet al.,, 2015). Dto mnepBbIi mnpuMep TOro, Kak MaclU4Hble cemMeHa Brassica
o0ecrieunBarOT MOCTOSIHHBIM ypOjkail B 3TOH reorpaduyeckoil 30He MpU MOCaIKe B Hadaje-
KOHLIE HOSIOpsl, M 3TO CTaJ0 BO3MOKHBIM OJiarofapsi YHUKaJIbHOH CIOCOOHOCTH YCTOSIBLIECHCS
aOUCCHHCKOW TOpPYMIbl BBIKMBATh U BOCCTAHABJIMBATBCS TOCNIE CUJIBHBIX MOPO30B, KOTIa
Ipyrue ceMeHa MAaCIUYHbIX KyJbTyp Brassica, Takux Kak KaHOJa, HE MODJIM aJE€KBATHO
BoccraHaBimBatbes (Seepaul et al.,, 2015). MacnauuHble KyJIbTYpbl, TaKHe KaK COS, BECbMa
BOCIIPUUMYHUBEI K rudenn ot 3amoposkoB (Hume and Jackson, 1981) u mostomy He OyayT
paccMaTpuBaThCs B KayecTBE BO3MOKHOTO 3MMHEr0O MOKpPOBa B 3TOH cpene. [IpenmyinectBa
UCTIOJIb30BaHus Brassica carinata B KauecTBe O3MMOH pPACTHTEIBHOH KyJIbTYpPbl B 3TOH cpene
BKJIFOYAIOT CIMOCOOHOCTh COXPAHSATh 3WMHIOI0 BJIATy M MUTATENbHbIE BEIIECTBA B IOYBE,
yMEHbIIATh BbIMbIBAHUE a30Ta, (ochaToB U APYTHMX OCTATOUHBIX MHUTATEJIbHBIX BELIECTB B
MECTHbIE BOJIHbIC MYTH, U 00ECHEeYNBATh CPEACTBA ISl YBEIUUEHHs OPTaHMYECKOTO Yriiepoaa B
nouse (Newmanet al., 2010 (ucnipaBieHHBIH)). ITO BBOAUT HOBBIH U JKU3HECTIOCOOHBIN BapHUAHT
O3MMO# MACIMYHOH KyJNbTYpbl B 3TOT PErHOH, I[ie paHee ero He CYLIECTBOBAJIO, MpeljiaraeT
MPEUMYILIECTBA C TOUKU 3PEHUsI YIYUIIEHHOH CTPYKTYPhI MOUBBI U IOTIOJIHUTEIBHON BIAKHOCTH
IJIsi TOCeBa KYJBTYp, MOCAKEHHBIX Tmociae cOopa yposkas aOMCCHHCKOW TOpYHMLbBI, U
o0ecrieunBaeT yCIOBUs ISl MOBBILICHUS YPOKAHHOCTH CleAYOUNX KyJabTyp. C TOUKM 3peHus
YCTOMYMBOCTH BbIpallMBaHue Brassica carinata B kauecTBe 3MMHErO TMOKpOBa He 00s3aTeNbHO
MOKET BBITECHHUTb MTPOU3BOACTBO MPOJOBOJBCTBEHHBIX KYJIBTYP; MOCKOJBKY 3eMJisi paHee Oblia
CeJIbCKOXO35HCTBEHHOM, MPSMbBIX MOCIEACTBHI U3MEHEHHSI 3eMJIETIONb30BaHHS HE IPOUCXOIHT.

B npyrux BapmaHTax ocyuiecTBieHHss u3o0pereHusi Brassica carinata MOXKHO
BBIPALIMBATD B MOJY3aCYLIJMBBIX PErHOHAaX B KAuyeCTBE JIETHEH KyJbTypbl Kak 4acTb
CeBOOOOPOTA C JIETHUMH U O3UMBIMU 3€PHOBBIMH KYJIBTYpaMu (HampuMep, ¢ O3UMOH M SIpOBOH

nennnei). Touro Tak ske Brassica carinata MOXKHO BBIpaIIMBaTh B MHOTOJIETHUX CEBOOOOPOTAX
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B KOMOMHaIMu ¢ OOOOBBIMH KyJNbTYpaMH (TaKMMH KaK TOpOX, YEYEBHIA, apaxuc U COs) H
3€pHOBBIMH KYJIBTypaMH (TaKUMHU Kak KyKypy3a, MIIEHHUIA, STYMEHb, POXKb, OBEC MK N0J0a) B
paiioHax ¢ BBICOKMMH JIETHUMH Temreparypamu (cpenHss temmeparypa uronst 18-24°C) u
OTPaHWYEHHBIM OOIIMM KOJHYeCTBOM ocankoB (menee 200-500 MM B rox). B roxHOM
MOJIYIIAPUH KYJBTYPY MOYKHO BBICEBATh TO3JHEH OCEHBI0 MM PaHHEH 3MMOI BO BIAXKHYIO
nouBy. B 30Hax ¢ GoJee BBICOKUM YPOBHEM OCAJIKOB €€ MOKHO BbICEBATH YK€ B HAUaJle BECHBI.

JlaBHO MOKAa3aHO, YTO KYJbTYpbl Brassica moje3Hsl Ipy BEIPAIIUBAHIH B CEBOOOOPOTAX C
3€pHOBBIMH KYJIBTYPaMH, TAKUMH KakK MIIEHUIA, BAXKHAS NHUILEBas KyJIbTypa, MPUTOAHAS IS
NPOM3BOJICTBA B MOJy3aCYLUIMBBIX PErHOHAX M3-3a 0OJiee KOPOTKOrO BEre€TAlIMOHHOTO MEePHOAa
U YCTOMYUBOCTH K SKCTPEMAJIBbHBIM KJIMMATHUECKUM YCIOBUSAM. CeBOOOOPOTHI ¢ MACIUYHBIMU
CeMEHaMH, a Takke ¢ Qgypaxkom or Brassica, HEH3MEHHO AEMOHCTPHPOBAIHN TOJOKUTEIBHOE
BJIMSIHME HA YPOKAHHOCTB CIENyoLeill 3epHOBOH KyJbTypbl Onaronmaps >p¢ekTy yiydlieHus
CTPYKTYPbI MOYBBI M COXPAHEHMs BJIard, a TAKXKe CIIOCOOHOCTH OOECHEeUUTh Pa3pbiB B LIUKJIIE
OoJie3Hel, KOTOpbIE BIMAIOT HA MPOU3BOAMUTENBHOCTb 3epHOBBIX (Angus, et al, 2011).
CnocoOHOCTh  TIpepbIBaTh  LHKJIBI  OOJIe3HEW  371aKkOB  OOYCJIOBJIEHA  HENOCTATOYHOMU
BOCIIPHUMYHUBOCTBIO Brassica ko MHOruM OOJIE3HSM 3J1aKOB, HO TaKXXe MOXET OBITh
o0ycJoBlieHa CHOCOOHOCTBIO K AaKTHBHOMY TPOTHBOJAEHCTBHIO COXPAaHEHHIO IAaTOTE€HHBIX
MUKPOOPIraHHU3MOB B MouBe Onaropapsi OMOpyMUTAHTHONH aKTHBHOCTH KOPHEBBIX 3KCCYNATOB U
ocratkoB (Kirkegaard and Sarwar, 1998). Brassica carinata Takke MOANAETCS MOJIENSAM
KOHCEPBALMM WJIM OTCYTCTBUSl BCIAIIKH, KOTOPbIE IO3BOJIIIOT IOMOJHHUTEIBHO COXPAHHUTH
BJIAKHOCTh TIOYBBI, & TaK)K€ YMEHBLINTH BbIOPOC CTAOMJIBHBIX OTJIOKEHHH OPTaHHYECKOTO
yriepona W3 HAPYIIEHHBIX CJIOEB MOYBbL BHOBb, B TOJY3acyLJIHBOH Cpele NpHMEHEHHUE
n300peTeHus] MO3BOIMIIO Obl OOECTIEYUTh YCTONYMBOE MPOU3BOACTBO HCXOIHOTO CBHIPbS IS
OMOTOIIMBA W3 HEMPOAOBOJBCTBEHHOM KYyJIbTYpbl JHOO Kak dYacTb ceBOOOOpoTa, rae eé
BBbIPAIIMBAHUE 3aMEHSIET NapOBaHHe, OO Ha MaPTUHAIBHBIX 3eMIIsIX. B 00oM ciydae npsimoe
WIA KOCBEHHOE N3MEHEHHE 3EMJICTIONb30BAHMS OyAeT MUHUMAJIBHBIM BCIICIACTBHE BbIPAIHBAHHS
abuccrHCKON ropuuisl B 310 cpene. @ukcarus armocheproro COz B kauecTBe OPraHMYECKOrO
yriepona B IOYBE €IIe OOJIbIIE COKPATUT BBIOPOCHI B TeueHHe >ku3HeHHoro mukia TN ¢
JOTIOJIHUTEIIbHBIM MIPEUMYIIECTBOM OOECTICUEHHsI YCJIOBUH Ui TOBBILICHUS YPO'KAHHOCTH
MUIIEBBIX KYJIBTYP, BBIPAIIUBAEMBIX B CEBOOOOPOTE.

B npyrux BapmaHTax ocyuiecTBieHus n3o0peTeHus Brassica carinata Tak:ke MOKeT ObITh
BbIpAIlleHa PU MOCEBE BECHOH, ¢ yOOPKOH yporkast OCEHbIO B CEBEPHBIX 00JIACTAX C YMEPEHHBIM
KJIMMaTOM KakK 4YacTb CeBOOOOpOTa C JIETHMMH M 3MMHUMH 3€PHOBBIMH KYJIBTypamH, B
pesyibraTe dero Brassica carinata ciemyer 3a cOOpoM yporkas MPEAIIECTBYIOIIETO O3MMOTO

3J1aKa, 3aMeHsisl JIETHHUI map, a mocie cOopa yposkash HPOBOISAT IOCEB O3UMBIX 3€PHOBBIX.
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[Mopxonsimue 3epHOBBIE KYJIBTYPbI BKJIOYAIOT MINEHHILY, SYMEHb, POXb WM oBec. Hapsay c
NPEUMYIIECTBAMY, TIOJYYEHHBIMH B pe3yJbTaTe 3aMEHbl IIAPOBAHUS, JOTOJHUTEJbHBIC
NPEeUMYyIIeCTBa, OOYCJIOBJIECHHbIE YyBEIHMUEHHEM OOIeld NPOIYKTUBHOCTH W YMEHbLICHHEM
OpSMBIX W KOCBEHHBIX HM3MEHEHHUH 3€MJICTIONB30BAHMS, O3HAYAIOT, YTO OWOTOIUIMBO,
NPOM3BEACHHOE M3 CHIPbs BTOPOTO TOKOJIEHUs (HETOIIMBHOIO) HA OCHOBE MACIIMYHBIX CEMSH,
TAKOTO KaK Macyio aOMCCHHCKOH TOpYHIBL, MOXKET cooTBeTcTBOBaTh aupektuBe EC, xotopas
ooOpsieT ChIPbE BTOPOrO MOKOJIEHUS, JOMyCKas OBOMHON y4yeT K 00s3aTeNbHBIM Ipenenam
o0wvemoB BbIOpoca. bospmas ycroitunBocts Brassica carinata Kk MOpo3aM paHHEro Ce30Ha U eé
CHOCOOHOCTh JIyUIlle CHPaBJATbCS € OoJiee BBICOKOH Temmeparypoil u Oojiee HHU3KOM
BJIAKHOCTBIO BO BPEMs LBETEHHs U TMOCEBA CEMsH, a TaKXKe €€ YCTOMYMBOCTh K IOJIETaHUIO
MO3BOJISIET €W JIydllle MPOTHBOCTOSATH 3KCTPEMANIbHBIM IOTOJHBIM YCJIOBHSIM PaHHEro H
no3aHero ce3ona (Seepaul et al., 2015), uto nmemaer e€ Oojiee HaAe)KHBIM BapUAHTOM IS
BBIPAIIMBAHUS MACIHYHBIX KYJIBTYP U IPOU3BOANTENEH B TIOTY3aCYILTUBBIX PETHOHAX.

Touno Tak sxe Brassica carinata MOJKHO BbIpaIIUBaTh B MHOTOJIETHHX CEBOOOOPOTax B
KOMOMHAIMKM ¢ OOOOBBIMH KyJNbTYpaMH (TaKMMHM Kak TOpOX, YEYEBHIA, apaxuc U cosl) U
3€pHOBBIMH KYJIBTypaMH (TaKUMHU Kak KyKypy3a, MIIEHHUIA, SYMEHb, POXKb, OBEC MK 10J0a) B
00JacTsX ¢ BBICOKMMH JIETHUMH TeMIepaTypamu (cpenHue Temmeparypbl urosst 18-24°C) u
OTPaHWYEHHBIM OOIIMM KOJH4YecTBOM ocankos (menee 200-500 MM B rox). B roxHOM
MOJIYIIAPUH KYJBTYPY MOYKHO BBICEBATh TO3JHEH OCEHBI0 MM PaHHEH 3MMOI BO BIAXKHYIO
nouBy. B 30Hax MOBBILIEHHOTO KOJMYECTBA OCATIKOB €€ MOXKHO BBICEBATh YK€ B HaUaJle BECHBI.

Takum oOpaszom, Brassica carinata MOXXHO KyJbTHBHPOBAaTb B Psfe KIMMATHUECKUX
YCIOBHI B CEBOOOOPOTE C PA3NUYHBIMH JIETHUMH WJIM O3UMBIMH 3€PHOBBIMH, OOOOBBIMH WU
APYTUMH KYJIbTYpaMH ISl TIOJYYEHUS] MACIMYHBIX CEMSIH, KOTOPBIE JAal0T KaK MACIsTHOE ChIPbE
IUI TIPOM3BOACTBA OMOTOIUIMBA, TaKk M KOpPM i ckora. CeIpbe, MOJNY4EHHOE M3 3€pHa,
COCTaBJISIET MPAKTUYECKU BCKO MAcCy CEMSH C HEOOJBIIUM KOJHMUYECTBOM OTXOAOB WJIH BOOOIIE
0e3 HHUX. 3HauyWTENbHBIE PACTHTEIBbHbIE OCTATKH, OCTABLIMECS TMoOcie YyOOpKH 3epHa,
BO3BPALLAIOTCS B TOJIE U BHOCST OOJBINON BKJIAJ B YBEIMYEHHE COAEPIKAHUS OPTaHUYECKOTO
yrieposa B MOYBE M YMEHbIIEHHE KOJMYECTBA YIJIepPOJa, BBIIEIAEMOro B aTMocdepy B BHIE
CO;. IoBeIIeHHOE COIEPIKAHUE YIIIePOia B TOYBE IPUBOAUT K YIIYULICHHIO CTPYKTYPBI MOYBBI,
yIEPKAaHUIO BJIATM W YIYYIIEHHIO OajlaHCa NMHUTATENbHBIX BEIIECTB, YTO YJIYYINAeT YCIOBUS
BBIPAIMBAHUS JUI TOCHENYIOUINX KyJapTyp. Kpome Toro, mpu ceBooOopoTe ¢ APYrUMH
KyJbTypaMu aOWUCCHHCKas TOpYUIA MOXKET OOECNeYHTb NPEPHIBAHHE 3apaKCHUs, IMOBBILIAS
NPOAYKTHBHOCTB CIENYIOLUINX KyJbTyp. Brassica carinata Taxke MOJKHO BBICEBATb NPSIMO B
CTEPHIO, OCTaBLIYIOCS OT TMPENIIECTBYIOIIUX KYyJbTYp. JTa TMpPaKTHKA, HW3BECTHAas Kak

KOHCepBaIMoHHas 00paboTKa MOYBBI WMJIM CEJbCKOXO3SMCTBEHHAs MpakTUKa Oe3 BCHAIIKH,
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MO3BOJISIET COXPAHUTh BJIAKHOCTh MOYBBI B MOJY3aCYLUIMBBIX PErHOHAX, COXPAHUTh CTPYKTYPY
MOYBBI U YMEHbLINTD BbiAedeHue [1I° B pe3ysbraTe UCMONBb30BAHUS TOIUIMBA BO BpeMsi pabOThI
nouBooOpadaTeiBaroIiero obopynosanus. B 1ienom, BeipammuBaHie aOMCCHHCKON TOPYUIILI 1aeT
ChIpbe ISl MPOHM3BOACTBA OMOTOILIMBA, B TO K€ BpeMsi o0ecrevnBas M3MEPUMOE COKpaLIeHUE
BbIOpocoB III' (mpm oOLeHKe ¢ TOMOIIBIO pa3iIu4HbIX Mozeneidl ayaura IIIN) mo psny
MPOM3BOACTBEHHBIX CLIEHAPUEB U reorpauuecKux PeruoHOB.

Ha ocHoBe cBoero yposkasi MaCIMIHBIX CeMsiH Brassica carinata He TOJIbKO oOecrieunBaeT
ChIpbE ISl MPOU3BOJCTBA MOTEHLHAIBHON aJIbTEPHATUBBI UCKOMAEMOMY TOILIMBY, HO M 3a CHET
YBEJIMYCHUSI TPOM3BOJACTBA OMOMACChI MOKET Takke oOecrnednTb 3(Pp(eKTUBHBIA MeXaHH3M
¢ukcamuy U BO3BpaTa yriepoma B mouBy. [louBbl TakKe SBISIFOTCS MOTEHLHMATbHBIM
NOrJIOTUTENeM Jisi (PUKCALMKM YIiepoAa W COKpaieHus BbiOpocoB B armocdepy. U3 Bcex
HAaKOIUIEHHH yrjiepoaa B OKpPY’KaloLIel cpee mo4ysBa yCTYMaeT Mo pasMepy TOJBKO OKeaHaMm, H
COZIEPKHT TMpenroyiaraeMoe Coliep:kanue opranndeckoro yriuepona 6onee 2,3 I'T (Jobbagy and
Jackson, 2000), 4To B 4 ¢ JHUITHUM pa3a MPEBHINAET KOJIHMYECTBO YIIIEPOJa, HAKOTUIEHHOTO BO
Bcell pactutenpHOW Ouomacce. bomee Toro, m3-3a Takux (PAKTOpPOB, KaK HMHTEHCHBHOE
3emJiesiesiie, BbIpyOKa JIECOB, 3pO3Us U T.1., (PaKTHUECKHEe 3amachl yriiepoa B MOYBE UCTOLICHBI
M0 OTHOLIEHUIO K UX MaKCHMaJbHOW eMkocTu. [Ipenmnonaraercs, 4To AOMOJHUTENbHAS eMKOCTh
IUIS1 IOTJIOIIEHHSI yriiepoa B mousax MoskeT npesbimars 50-100 I'T (Lal 2008a, Lal 2008b).

B oxnoMm acnekTe nzoOpereHus: Brassica carinata CElOT B CTEPHIO COOPaHHOTO ypoxKasi ¢
MPOMEKYTOUHBIM MAapOBaHUEM WK 0e3 Hero, Tak 4yToObl MPeAIIeCTBYIOLIAs KYIbTypa, KOTopas
He siBisulach Brassica carinata, Opiia mociemHed KynbTypoH, koTopas Obuia cobpaHa mepen
MOCEBOM a0MCCUHCKOH TOPYHILIBL.

B onHOM BapuaHTe OCYIIECTBJICHUS MPEOIIECTBYIOIAs KyJbTypa MPEACTaBIsAeT COOOM
6000ByIO KYJBTYpPY, KOTOpash MOKET BKJIIOYATH CIEAYIOLIHE OJHOJETHHE KYJIbTYpbl: OOOBI,
rOpoX, YEUeBHIly, COI, apaxuc WK JrouepHy. boOoBble - 3TO MoJie3Hblil BHIOOP KyJIbTYp B
ceBoobopoTax Omaromapss UX CHOCOOHOCTH (PUKCHUPOBATH aTMOC(EPHBIH a30T, YBEIUIHBAST
coZiep:kaHKe a30Ta B Mo4Be. MaciuuHble KYJbTYpbI, Takue Kak Brassica carinata, oTaM4arOTCst
TEM, YTO JUIA TIOJNyYeHUS MaKCUMAaJbHOH YpOJKAalHOCTH TpeOyeTcsi 3HaAYMTEeNbHOE KOJUYECTBO
azota. B kauecTBe KyJbTyphl, cienyromeil 3a 000oBeIMH B ceBooOopoTe, Brassica carinata
MOKET MCIOJIb30BaTh HAKOIUICHHBIH B TOYBE a30T, YTO, B CBOKO OdYepeldb, CHUXKAET e
noTpeOHOCTh B a30TCOAEpIKALIMX yAOOpeHHsX. XOpOWIO M3BECTHO, YTO MPOU3BOJCTBO
ynoOpeHHii HAa OCHOBE aMMHaka C MCIOJb30BAaHMEM TaKMX METONOB, Kak mpouecc [abepa,
NPUBOOUT K 3HAaYUTEIbHOMY BbIOpocy COz, KOTOpBIH SBJSETCS OCHOBHBIM MOOOYHBIM
NpoaykKTOM peakiuu. Kpome TOro, yMeHbLICHHE KOJHUYECTBA JK30T€HHO I00aBJICHHBIX

HEOPraHMYECKUX a30THBIX YAOOPEHUIH MOXKET TakKe CHH3UTh BBIOPOCHI MOYBON 3aKHCH a30Ta,
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oOpasyromieicss Mo BO3AEHCTBHEM TOYBEHHBIX OakTepwii U MHUKPO(IIOpHL 3aKHCh a30Ta,
MOIIHBII MApHUKOBBIN Ia3, OJUH I'paMM KOTOpOro skBuBajeHTeH 265 rpammam COj, Takxke
BHOCHUT 3HAUUTENbHBIH BKJAA B OOIIYI0 YIJIEPONOEMKOCTh Ui NyTed OHOTOIUIMBa Ha
pacTUTENBHOM OCHOBE. B KauecTBe KOHEYHOM MOJIb3bl OT A0MCCHHCKOM FOPYHIIBI, CIEAVIOUIEH 3a
0000BBIMU B CEBOOOOPOTE, OCTATOK, OCTABIIUICS mociie coopa 00O0BBIX, UMEET KOHCUCTEHIIHIO,
KOTOpasi HEe BJIMSIET HAa XOPOIIMHA KOHTAKT CeMsH aOMCCUHCKOW TOPYHIBI C TMOYBOH, YTO
NPUBOAUT K JYYLIEH BCXOKECTH M YKOPEHEHHIO KYJbTYpbl aOMCCHHCKOH TOPYMIIBL, a TaKKe
MO3BOJISIET HUCIOJNB30BAaTh M MPEUMYIIECTBA CEIbXO3MPOU3BOACTBA 0O€3 BCHAIIKA WK C
HerJyOOKOH BCMAIIKOM.

Jns ymenbineHus: Beipadotku 117 B pesynprare mpuMeHeHHsT H30BITOYHOTO KOJNYECTBA
HEOPraHUYECKOro a30THOTO yAOOpeHHs B OJHOM BapHAaHTE OCYINECTBJICHHS H300pETEHHS
METO/Ibl YIPAaBJIEHHS 3€MENIbHBIMH pecypcaMu BKIJIIOYAIOT COKpallleHWe HCIOJIb30BaHUs
HEOPraHUYECKOro a30THOTO YAOOPEHHS 1O CPaBHEHUIO C PEKOMEHAYEMBIM KOJIUYECTBOM
a30THOTO ynoOpeHus mis Brassica carinata mist cpepl BeIpaliuBaHus. B HEKOTOPBIX BapHaHTax
OCYILIECTBJIEHUs] CNOCOOBbI  yNPaBJIEHUs] 3€MEJbHBIMH PECypCcaMH BKIIFOYAIOT CHIDKEHHUE
UCTIOJIb30BAHUSI HEOPraHMYECKOTO a30THOrO yaoOpeHuss 1o mnpumepHo 40-100% ot
PEeKOMEHyeMOro KOJHMYeCTBAa a30THOro ynoOpenws mns Brassica carinata B cpene
BbIpAIMBAaHUS. B HEKOTOPBIX BapHUaHTAaxX OCYIIECTBIIEHHs CIIOCOOBI YIPABJICHUS 3€MEIbHBIMU
pecypcamMyl BKJIFOUAIOT CHH)KEHHE HCIOJb30BAHUS HEOPraHMUYECKOro a30THOTO yHOoOpeHHs 1o
npumepao 40%-90% oOT pPEeKOMEHIyeMOTo KOJHMYECTBa a30THOrO yaoOpeHus st Brassica
carinata B cpene BbIpalIMBaHMs. B ApPYrux BapuaHTax OCYIIECTBICHHS CIOCOOBI YIpPaBJICHUS
3€MEeNIbHBIMU PECYpPCaMM BKJIIOYAIOT CHUXKEHHE HCIOJb30BaHUS HEOPraHW4YeCKOro a30THOIO
ynobpenust no npumepHo 50%-70% OT peKOMEHIyeMOTO KOJIMYeCTBA a30THOTO YIAOOpEeHUs Jist
Brassica carinata B cpene BbIpaliMBaHUs. Takas NPAKTUKA COKPAIIEHUS HCIIOIb30BAHUS
HEOPraHUYECKOro a30THOTO yAoOpeHus: Obuta Obl MOJIE3HOW, HAmpUMep, KOrza YPOBHH a30Ta B
nmouBe JO TOcagku Brassica carinata OKa3bIBAIOTCS BBICOKMMH, Hampumep, korma Brassica
carinata BBICAKMBAIOT 1ocyie cOopa yposkast O000BBIX MM mociie cOopa MepBOd KyJIbTYpBI, A
KOTOPOH OBLIO MPUMEHEHO OOJIBIIOE KOJUYECTBO a30THBIX YIOOPEHHH.

B onHOM BapuaHTe ocyiiecTBiIeHUs1 n300peTeHus copt Brassica carinata BbICA)KMBAIOT B
CTEpHIO COOpPAHHOTO ypo’kash C NMPOMEXKYTOYHBIM IMApOBaHUEM WM Oe3 Hero B PEruoHax ¢
KJIMMAaToOM, KJIACCU(UIIMPOBAHHBIM KaK TPONHMYECKHH JOXAJIUBBIH B COOTBETCTBUU C
PYKOBOISILINMHU NMPUHLMIIAMH, YcTaHOBIeHHBIME [{upextusoit 2009/28/EC, Tak 4To BCE MeCSLBbI
MOryT ObITh O€3 3aMOpPO3KOB, ¢ Temreparypoil Beie 18°C B MOPCKHX paliOHaX, U B TO BpPeMs
KaK KJIMMAT SIBJISIETCSI B OCHOBHOM BJIQXKHBIM, 3-5 MecCsiIieB 3MMON MOTYT ObITh OoJjiee cyxumu. B

HEKOTOPBIX BAapHUAHTaX OCYLIECTBIECHUs NOcCeB Brassica carinata OCyLIECTBJISIOT OCEHBIO WU
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3UMOH Ui cOopa yporkash BECHOH WJIM JIeTOM. B Ipyrux BapHaHTax OCYIIECTBICHHS IOCEB
Brassica carinata OCyIIeCTBIISIFOT BECHOW WJIM JIETOM AJisi cOOpa yposkasi OCeHbIO Wi 3uMoi. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS coOpT Brassica carinata BbIOMpaOT M3 YHCIA
aNanTUPOBAHHBIX K PErHMOHY COPTOB, BBIOPAHHBIX MO OJAHOMY MJIM HECKOJBKHM MPH3HAKAM H3
TPYIIBL, COCTOSIIEH W3 MPEBOCXOMHOIO YpOkas Macja Ha I[OCEBHYIO IUIOINAfb, OoJiee
KOPOTKOTO BPEMEHM CO3pPEBaHUs, YCTOWYMBOCTH K 3aCyXe, MOBBIIIEHHONH YCTOWYUBOCTU K
00JIE3HIM UM YCTOWYMBOCTH K PACTPECKHBAHHIO CEMSIH.

B npyrom BapmanTe ocymiecTBiieHUs1 u300peTeHus Brassica carinata BBICAXKHBAIOT B
CTEpHIO COOpaHHOHN KyJNbTYpbI C MPOMEKYTOYHBIM MapOBaHUEM I Oe3 Hero B perhoHax C
KJIMMaTOM, KJIACCH(PULIMPOBAHHBIM IO TEIJIOH TEMIIEPAType U JOKIVINBOCTH, KAaK ONPEAEICHO B
Hupextue 2009/28/EC, kak KjauMaT ¢ BJIQKHOCTBIO OT YMEPEHHOH 1O BBICOKOH B TeueHUe
BCEro rona, 0e3 ocoOeHHOro cyxoro ce3oHa u ¢ 6onee 8 mecsauamu ¢ Temreparypoi 10°C wnmm
BbIlIe. B HEKOTOPBIX BapuaHTax OCYIIECTBICHMs NOCanky Brassica carinata OCyIIECTBISIIOT
OCEHBI0 WM 3UMOH ansi cOopa BECHOW WM JleToOM. B apyrux BapuaHTax OCYIIECTBJICHUS
nocanky Brassica carinata oCyIecTBJISIFOT BECHOH WJIHM JIETOM JUIsi cOOpa OCEHBIO Wiu 3uMoil. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS coOpT Brassica carinata BbIOMpaOT M3 YHCIA
aNanTHPOBAHHBIX K PErHMOHY COPTOB, BBIOPAHHBIX MO OJHOMY MJIM HECKOJBKHM MPH3HAKAM H3
TPYIIBL, COCTOSIIEH W3 MPEBOCXOMHOIO YpOkas Macja Ha I[OCEBHYIO IUIOINAfb, OoJiee
KOPOTKOTO BPEMEHM CO3pPEBaHUs, YCTOWYMBOCTH K 3aCyXe, MOBBIIIEHHONH YCTOWYUBOCTU K
00JIE3HIM UM YCTOWYMBOCTH K PACTPECKHBAHHIO CEMSIH.

Cuenapun ceBooOoporta: Hacrosinee uzoOpereHre MOKeT ObITh PEaM30BaHO B PsIE
Pa3NIUYHBIX KIMMAaTUYECKUX 30H, B KOTOPbIX Brassica carinata mpu mocaake ¢ ceBOOOOPOTOM C
NEepBOI KyJbTYpOH BBICAKUBAIOT B CTEPHIO COOpaHHOW mepBoil KyJibTypbl. Ce30H moceBa H
yOopku Brassica carinata MOXeT BapbHpOBaTh B 3aBHUCHUMOCTH OT reorpauu M NPaKTHKU
ceBoobopoTa B KakaoM pernone. Kak ommcaHo Belme, CeBOOOOPOT, BKIIOYAIOIIMN 3JIAKU H
Maciu4yHble ceMeHa Brassica, Takue kak Brassica carinata, MoOXeT ObITb TMOJE€3€H s
YPOKaHOCTH W KauecTBa 3€PHOBBIX, IOCKOJIBKY MaciIW4Has KyJibTypa Brassica, koTopas
HEeCrocoOHa K 3apaXeHHI0 WJIM HE MOXET CIYXKUThb B KauyeCTBE XO3SIMHA JJIsI MAaTOT€HOB,
N03BOJISIET 00eCeYnTh BpeMEHHbINH U (PU3HMUYECKHI Pa3phiB B LHKJIE OOIE3HEH, KOTOpbIE BIUSIOT
Ha 3J1aK{, YTO HE TMO3BOJISIET STHUM OOJIe3HsIM CTaThb ycToiunBbIMU. KOpDHH U OCTaTku yposkas
Brassica carinata comepkaT TOKCHYHBIE BEIECTBA, TAKHUE KaK IIFOKO3MHOJIATHI, KOTOPBIE TAKKE
MOTYT aKTHBHO CIEP’KUBATh PACIIPOCTPAHEHHE MATOr€HHBIX OPraHU3MOB B MOYBE.

* Cuenapwmii A: B omqHOM BapuaHTe OCYIIECTBJICHHs HAcTOsIIero m3odperenus Brassica
carinata Cer0T B CTEPHIO COOpaHHOH KYJBTYPBI C MIPOMEKYTOUHBIM MTAPOBAHUEM UJIH O€3 Hero B

peruoHax C KJIMMAaToM, KJIacCU(UIMPOBAHHBIM KaK TPOMMYECKHH BJIAXKHBIHA, C MOCAIKON
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Brassica carinata oceHbrO WJIM 3UMOM ajisi cOopa ypokash BeCHOW WM B Havayie Jjieta. B
HEKOTOPBIX BapHaHTaX COOpaHHas KyJbTypo#l siBisieTcss O0OOBOH KyNbTypoi, BKIFOUash OOOBI,
ropoX, apaxuc, Y€4eBULly U COI0, HO HE OTpaHUYMBasACh UMH. B nmpyrux Bapmantax coOpaHHas
KYJbTYpa TPEACTaBisieT cOO0H 3epHOBYIO KYJIBTYPY, BKJIIOUAs MIIEHULY, SYMEHb, POXKb, OBEC
WIA KYKypy3y, HO HE OTPaHWYMBAsCb UMH. B nIpyrux BapMaHTax OCYLIECTBIEHHsS COOpaHHOU
KYJIbTYpOH SIBJISIE€TCS XJIOMOK WJIN KYHXKYT.

» Cuenapwuii B: B ogHOM BapuaHTe OCYILIECTBJIEHHs HACTOsIIero m3odperenus Brassica
carinata Cer0T B CTEPHIO COOpaHHOH KYJBTYPBI C MIPOMEKYTOUHBIM MTAPOBAHUEM UJIH O€3 Hero B
peruoHax ¢ KIMMAaToOM, KJIACCH(PUIMPOBAHHBIM KaK TPONWYECKUN BJIAXKHBIHA, TA€ IMOCAIKY
Brassica carinata oCymecTBJISIFOT BECHOU Juisi cOOpa ypo:Kasi JISTOM WUJIH OCEHBbIO. B HEKOTOpBIX
BApPMAHTAX OCYIIECTBJIEHUs] COOpaHHasl KyJnbTypa sBisieTcs OOOOBOW KyJbTYpOH, BKJIFOYAs
ropox, 4e4eBHIly M COH0, HO H€ OIpaHMuYMBasCb UMHU. B Apyrux BapuaHTax OCYILIECTBIEHHS
coOpaHHasi KyJbTypa MPENCTaBIsAeT COOOH 3€PHOBYIO KYJBTYPY, BKIFOUAs MIIEHHIY, SIMEHb,
PO3Kb, OBEC UM KYKYPY3Yy, HO HE OrPaHUYUBAsACh UMU.

* Cuenapwmii C: B oqHOM BapuaHTe OCYILIECTBJICHHs HACTOsIIEero m3odperenus Brassica
carinata Cer0T B CTEPHIO COOpaHHOH KYJBTYPBI C MIPOMEKYTOUHBIM MTAPOBAHUEM UJIH O€3 Hero B
peruoHax ¢ KJIMMAaTOM, KOTOPBIH KJIACCU(PHUIMPYETCS KaK YMEPEHHBIH TEIUIbld BJIAXKHBIH, B
pe3yJbTaTe 4yero mocanky Brassica carinata OCYIIECTBJISIFOT OCEHBIO MJIM 3UMOU Juisi cOopa
ypo’kasi BECHOH WM JieTOM. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHs COOpaHHas KyJIbTypa
sABJIIeTCsl O0OOBOI KyJIbTYpOH, BKIIFOYAst TOPOX, YEUEBHIY U COO, HO HE OTPAHHYHBASICh STHM.

* Cuenapwmii D: B omqHOM BapuaHTe OCYIIECTBJICHHS HAcTOsIero m3odperenus Brassica
carinata Cer0T B CTEPHIO COOpaHHOH KYJBTYPBI C MIPOMEKYTOUHBIM MTAPOBAHUEM UJIH O€3 Hero B
pEeruoHax C KJIMMATOM, KOTOPBIH KiacCH(PUUUPYETCs KaK YMEPEHHBIH TEIUIbIH BIAKHBIN, MPH
3TOM Tocaaky Brassica carinata oCyLIeCTBISIFOT BECHOHM WM JIETOM JUIs cOOpa yposkast OCEHbBIO.
B HekoTOpBIX BapuaHTax OCYLIECTBIIEHHUs COOpaHHAs KyJlbTypa MPEnCcTaBsieT cOO0H 36pHOBYIO
KYJIBTYpY, BKJIIOUas MIIEHULY, SYMEHb, POKb, OBEC WM KYKYPY3y, HO HE OTpaHUYNBAsICh 3TUM.

* Cuenapwii E: B onHOM BapuwaHTe OCYIIECTBJICHUS HACTOSIIEro u3o0pereHus Brassica
carinata CErOT B CTEPHIO COOpaHHOMN 3€pHOBOH KYJBTYPHI, C MPOMEKYTOYHBIM IMAPOBAHUEM WU
0e3 Hero, B peruoHax C KJIMMATOM, KOTOPBIH KJIACCU(PUIHMPYETCS KaK YMEPEHHBIH TEeIUIbIi
CyXOH, mpu mocanke Brassica carinata OCeHbpIO WM 3UMOH Ui cOopa yposkas BECHOH WU
geroM. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHs COOpPaHHOHN 3€pHOBOH KyJNbTYPOH SIBISIETCS
KyKypy3a. B apyrux Bapuantax coOpaHHON 3€pHOBOH KYJIbTYPOU SIBJISIETCS MIISHULIA.

* Cuenapuii F: B oqHOM BapuaHTe OCYIIECTBIIEHUS] HACTOSINEro m3o0pereHus Brassica
carinata CElOT B CTEpHIO COOPaHHOTO ypO’Kash 36pHOBBIX C MPOMEKYTOYHBIM NapOBAHHUEM WU

0e3 HEero B peruoHax C KJIMMAaTOM, KOTOPbIH KJIAaCCHQUUUPYETCS KaK YMEPEHHBIH XOJIOIHBIN
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cyxoii, mpu 3ToM Brassica carinata caskaroT BeCHOW IjIsi cOopa yposkasi JIETOM HJIU OCEHbIO. B
HEKOTOPBbIX BapHaHTaxXx COOPaHHOW 3epHOBOH KyJbTYpOH SBIsieTcs KyKypy3a. B apyrux
BapHaHTax COOpaHHOH 3€pPHOBOMN KYJIBTYPOH SIBJISIETCS MIISHULIA.

* Cuenapwuii G: B oHOM BapuaHTe OCYIIECTBJICHHs HacTosiero n3obperenus Brassica
carinata CEIOT B CTEPHIO COOpaHHOW 3€pPHOBOH KYJIBTYPBI C MIPOMEKYTOUHBIM MMApPOBAHUEM HJIH
0e3 HEero B peruoHax C KJIMMAaTOM, KOTOPbIH KJIAaCCHQUUUPYETCS KaK YMEPEHHBIH XOJIOIHBIN
BJIQKHBIN, MPU 3TOM Tocanky Brassica carinata OCYIIECTBIISIFOT BECHOU s cOopa yposkas
OCEHbI0. B HEKOTOPBIX BapHaHTaX OCYLIECTBIIEHHsSI COOPAHHON 3€PHOBOM KYJIBTYPOH SIBISIETCS
KyKypy3a. B nmpyrux BapuaHTax OCYLIECTBJICHHs COOpPaHHOW 3€pHOBOH KYJIbTYPOU SIBIISIETCS
MIIEHULIA.

* Cuenapwuii H: B omHOM BapuaHTe OCYIIECTBJICHHs HacTosiero nzobperenus Brassica
carinata CEIOT B CTEPHIO COOpaHHOW 3€pPHOBOH KYJIBTYPBI C MIPOMEKYTOUHBIM MMApPOBAHUEM HJIH
0e3 HEero B pEermoHax C KJIMMAaTOM, KOTOPBIH KJIACCUPHUIHMPYETCS KaK TPONMUYECKUH CyXOi, rae
nocaaky Brassica carinata OCyLIECTBIISIFOT OCEHBIO WJIM 3UMOH sl cOOpa yposkasi BECHOM WIIH
geroM. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHs COOpPaHHOHN 3€pHOBOH KyJNbTYPOH SIBISIETCS
KyKypy3a. B nmpyrux BapuaHTax OCYLIECTBJICHHs COOpPaHHOW 3€pHOBOH KYJIbTYPOU SIBIISIETCS
MIIEHULIA.

B nr060M M3 BBIIEONHMCAHHBIX BAPHAHTOB OCYIIECTBJICHUS W CLIEHApUEB CeBOOOOpOTa
TI0JIE MOKET OBITh TIOABEPTHYTO YMEHBLICHHOH (CpeaHei) BCralike, HeryOOKOH BCIAIIKe HITH
HE TOJBEPrHYTO BCHAIIKE Mepen nmoceBoM. Kak M3BECTHO crenuajncTaM B JaHHOH oOnacTw
TEXHUKH, TIOCEB aOHMCCHHCKOH TOpYMLBI B CTEPHIO, B YAaCTHOCTH, B CTEPHIO 3JIAKOB, NpPHU
00CTOSITENNbCTBAX, TPH KOTOPBIX MPUMEHSIOTCS MeTonbl 00paboTku 0Oe3 BCHAKU WIH C
HerJlyOOKOH BCHAIIKOMW, MOBJIEYET 3a COOOW UCTMOJB30BAHHUE METOIOB MOCEBA U MEXaHU3MOB,
NpeAHa3HAYeHHbIX I OOECIIeUeHHsI MOCTOSIHHOTO KOHTAaKTa Ha COOTBETCTBYIOLIEH TiyOHHE
MeX/y CeMEHaMU U TOBEPXHOCTbIO MOUYBbI B Yyka3zaHHOH crepHe. CrenuanucraMm B JaHHOMN
00J1acTH TaKkKke€ U3BECTHO, YTO CHEr MOYKET JOTIOJIHUTENBHO YIUIOTHATH MOYBY, U KaK OIHCAHO
paHee, rie mpakTUKa OOpaOOTKM 3eMJIM ¢ HEernyOOKOH BCHAmmKoW win 0e3 BCHAIIKA He
MO3BOJISIET YAAIATD TSKEIYIO CTEPHIO 3€PHOBBIX KYJBTYP WJIH PBIXJINUTH YIIJIOTHEHHBIN BEpXHUMN
CJION TOYBBI, CJEOyeT VYAENSITh IOJUKHOE BHHMAHHE II0CEBY AaOHUCCHHCKOH TOpPYHIBI C
UCTIOJIB30BAHUEM COOTBETCTBYIOIIUX METOIOB M MEXaHHU3MOB Uil OOECIeYeHUs MOCTOSIHHOTO
KOHTaKTa CEMsIH C TIOYBOH Ha COOTBETCTBYIOLIEH rTyOHHE MOYBHI.

B nr060M M3 BBIIEONHMCAHHBIX BAPHAHTOB OCYIIECTBJICHUS W CLIEHApUEB CeBOOOOpOTa
noceB Brassica carinata OCYIIECTBJISIFOT C HCIOJBb30BAHUEM CESUIKH WJIM aHAJOTHYHOTO
WHCTPYMEHTa, YCTaHOBJIEHHOTO Ha riyoune 0,50 cm; 0,63 cm; 1,25 cm; 1,9 om; 2.5 om; 3,75 cMm

win 5 cM, wiu 0o riayOuHe B yKa3aHHOM JHara3oHe, pu HopMe BbiceBa 3,0 Kr cemsiH/ra, 4,0
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Kr ceMmsH/ra, 5,0 kr cemsin/ra, 5,6 kr cemsiH/ra, 6,7 xr cemsan/ra, 7,8 kr cemsn/ra, 9,0 kr
cemsia/ra, 10,1 kr cemsn/ra, 11,2 xr cemsn/ra wim JoOOH ApPyrod HOpME B YKa3aHHOM
nuana3oHe. [TpoMexyTok Mexay psimaMu MoskeT ObITh yeranoByieH Ha 10 oM, 20 cm, 30 cm, 40
cM, 50 cM win Ha r000€e PacCTOSTHUE B YKAa3aHHOM auamnasoHe. Kak M3BeCTHO crienuajancTaM B
JaHHOW O00JacTH TEXHUKH, KaK OIMCAHO paHee, KOIJa MPaKTUKa 3eMJICTIONB30BAHUS C
HerJlyOOKOH BCHAIIKOW i 0e3 BCHAIIKH HE MO3BOJISIET YAAJSTh TSKENIYI) CTEPHIO 3€PHOBBIX
WIN PBIXJIUTh YIUIOTHEHHBIH BEPXHUH CJIOW MOYBBI, HaJJIeXKallee BHUMAHUE CIIEAYeT yIeNsiTh
noceBy aOMCCHHCKOW TOPYHIBI ¢ UCTIOJB30BAHUEM COOTBETCTBYIOIIUX METOJOB U MEXaHHU3MOB
st o0ecrieueHusl MOCTOSIHHOTO KOHTAaKTa CeMSIH ¢ MOYBOW Ha COOTBETCTBYIOLIEH TiiyOuHe
MOYBBI.

B mo0oM U3 BBIIIEOTHCAHHBIX BAPHUAHTOB OCYIIECTBJIICHUS U CLEHAPUEB CEBOOOOpOTa
HEOpraHnyeckoe (MHHEpaNbHOE) YAOOpeHHe BHOCSAT MYTEM TOBEPXHOCTHOW IMOJAKOPMKH,
MEXKIYPSTHON TIOIKOPMKH, Pa3OPOCHOTO BHECEHUS WJIM TNyTeM BHEKOPHEBOrO BHECeHHs. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHHUS HEOPraHHYECKoe (MUHEpaTbHOE) YIOOpEeHHEe BKIIFOUAET
OJTHO WJIM HECKOJIbKO M3 HeopraHudeckoro azotHoro (N) ynoOpenus, pocdopHoro yaodbpenus,
KaJuiHOrO ynoOpeHHss W cepHOro ymoOpeHus. B HEKOTOpbIX BapWaHTaX OCYIIECTBIICHUS
nu3o0peTeHus: Heopranudeckoe azotHoe (N) ynoOpenne BHOCAT u3 pacyera 30 kr/ra, 45 kr/ra, 56
kr/ra, 67 xr/ra, 78 xr/ra, 90 kr/ra, 101 xr/ra, 112 kr/ra, 123 kr/ra, 135 kr/ra, 150 kr/ra, 165
Kr/ra Wid B JIIOOOM KONIWYECTBE B YyKa3aHHOM nuanaszone; ¢ochopuoe (P) ymobpenue
no0aBIsIOT U3 pacyera 22, 34, 45 win 56 Kr wiau B TFOOOM KOJIMYECTBE B YKA3aHHOM JHara3oHe
B skBHBasieHTax P»Os Ha rekrap; kanuitHoe (K) ynoOpenue nobdasisitor B konmdectse 30, 45, 56,
67, 78, 90, 101 umu B MFOOOM KOJMYECTBE B YKA3aHHOM Iuamna3oHe, skBuBajieHTHOM KO Ha
rekTap; u ceproe (S) ynodpenue nodassitot u3 pacuera 11 kr/ra, 17 kr/ra, 22 kr/ra, 28 kr/ra, 34
kr/ra, 40 kr/ra wix B JOOOM KOJHMYECTBE B YKA3aHHOM JHAINa3oHEe. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS HEOPraHWYeCKOoe a30THOE VYAOOpeHHe U CepHOe YAOOpeHHe BHOCSIT B
pa3zeneHHoH 103€e, OAHY MOJIOBUHY MPU MOCEBE U APYTYIO MOJIOBUHY IO LIBETEHUs, TOraa Kak P
u K-ynoOpeHuss BHOCAT B OJHOKPATHOW J0O3€ MPU TOCEeBe. B CYrMMHUCTBIX MOYBaX, IJe
Heoprannueckoe N-ynoOpeHue u S-ynoOpeHue BHOCST B pa3lAesIeHHON 103€, OT OJHOU YeTBEPTH
70 OJTHOM TpeTH HeopraHU4ecKoro N-ynoOpeHHsl U OT OJHOHN TpeTH IO MOJIOBUHBI S-yno0peHus
NOOaBJISIIOT MPHU MOCEBE, & OCTABIIVIOCS 4YacCThb MOOABISIOT NpU CTEOJEBAaHUM, B TO BPEMsl Kak
ynobpenuss P u K mpumeHsitor B pa3oBol A03e mpu moceBe. B Tiy0OKMX MeCcYaHbIX MOYBAX
ynoOpeHre MOKHO BHOCHUTB B TPEX N03aX: MPU MOCEBE WJIH MOSBJICHUH MMEPBOTO POCTKA, TPETh
HEOpPraHm4ueckoro ynoodpenuss N, mojoBuHy ynoOpenwst S, monoBuny ynoOpenwss K u Bce P
ynoOpeHre BHOCST MPH MOCEBE UJTU MOSIBJICHUH MEPBOTO POCTKA, Npu CTeOIeBaHUU NOOABISIOT

TPETh HEOPTAaHUYECKOTO a30THOTO yao0peHus u octasinuecs S u K ynoOpeHus; 1, HaKOHel, mpu
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paHHEM [BETeHUU NO0ABJISIFOT ocTaBiieecss N ynoOpeHue.

B nr060M M3 BBIIEONHMCAHHBIX BAPHAHTOB OCYIIECTBJICHUS W CLIEHApUEB CeBOOOOpOTa
HABO3 W/WMJHM OpPraHUYecKoe yHoOpeHHe MOJKHO HCIONb30BAaTh IJII OOECIEYEHUs YacTH WIIH
BCEr0 KOJIMUYECTBAa a30THOTO yIOOpeHHs, HEOOXOIUMOTO BO BPEeMsl BbIPAIUBAHUS a0MCCHHCKON
ropuunpl. HaBo3 MokeT ObITh NpHMEHEH MyTeM pa30pachIBaHMs, JIGHTOYHOTO BHECEHM],
3aleNIKH, WM APYTUMH CIIOCO0aMM, M3BECTHBIMU CHELHATUCTY B JAHHOH OONACTH TEXHUKH, C
UCIIOJIb30BaHUEM pazOpachiBaTessl HaBO3a, pa3dpachiBaTeNss KOMKOB, LUCTEPHBI WM JPYroro
MOJXOAALIET0 OOOPYAOBAHUS, W3BECTHOTO CIELHUAIUCTY B JaHHOW obnacth TexHukn. Hasos
MOJKET OBITh OJJTHUM HJIF HECKOJIbKMMH BUAAMHU HaBO3a U3 MTHUYbETO MOMeTa, (heKamuid KPymHOro
poratoro ckota, (pekanuii CBUHEW, WM IPYIUX CEIbCKOXO3SMCTBEHHBIX OTXOIOB, OOraThixX
a30TOM U JIPYTHMH MMUTATEIbHBIMH BellecTBaMH. Kak W3BECTHO CIIEUAINCTY B JAHHOH 00nacTu
TEXHUKH, KOJMYECTBO HaBO3a, BHOCHMOrO B ToJjie, Oymer 3aBHCETb OT COCTaBa HAaBO3a, B
YaCTHOCTH OT COAEP>KAaHMs a30Ta. TUMMHYHBIE HOPMBI BHECEHUs HAaBO3a BapbupyroT oT 0,5 no 10
TOHH/Ta UK JI000H HOPMBI BHECEHHs B YKa3aHHOM auana3one. Hampumep, HaBo3 MOXeT ObITh
BHeceH u3 pacuera okoyio 0,5; 1; 1,5; 2; 2.5; 3; 3,5, 4; 4,5, 5, 5,5, 6, 7, 8; 9 unmu 10 Toun/ra. Ilpu
BHECEHUU B TAKOM KOJIMYECTBE HABO3 MOKeT obecreunth npumepHo ot 20 go 100%, wiu arobdoi
NPOIIEHT B YKa3aHHOM JIHANa30He a30THOTO yAOOpEHHUs, HEOOXOAMMOIO BO BPEMS BbIPAIUBAHHS
Brassica carinata. Hanpumep, HaBo3 moxer obecrmeunts okoyio 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 100% a30THBIX yaO0OpeHMUIA,
HEOOXOMMBIX JJIs1 BbIpaiquBaHusi Brassica carinata. B HEKOTOpPBIX BapHaHTaX OCYIIECTBJICHUS
HaBO3 MoXxeT obecneunBaTh npuMepHO OT 30% mo 90% wmnm mroOOH MPOLEHT B YKa3aHHOM
JMiara3oHe a30THOTO yAOOpeHus, HeoOXOAMMOro Jisl BeIpaiuBaHus Brassica carinata. B npyrux
BAapHAHTAaX OCYLIECTBJIEHHs HABO3 MOXeT obecneuynBaTh npuMepHo oT 40 mo 80%, mnm modoit
NPOIEHT B YKAa3aHHOM JAMAIa30OHe a30THOTO yAOoOpeHus, HeoOXOAMMOTO MJIsi BbIPAIUBAHHS
Brassica carinata. B qpyrux BapuaHTax OCYIIECTBJIEHHS HABO3 MOXKET 00€CreunBaTh MPUMEPHO
or 50 mo 75%, wnm moOOOH TPOLEHT B YKAa3aHHOM JAMAINAa30HE a30THOrO yHoOpeHws,
HeoOX0IMMOTo TSI BeIpalquBaHus Brassica carinata.

Ha ocHOBe KOHCEpBATHUBHOH OLEHKH YPOKAHHOCTH aOMCCHHCKOW TOpuYuIBl B
nony3acyuunBbix perumoHax CIHIA, cocrasnsromeit 2090 kr 3epHa Ha rekTap (3KBHBAJEHTHO
899 kr macna Ha rektap mpH YCJIOBHH coneps:kaHus macia 43% mo macce), k 2022 roxay, mpu
pacxone muTaTeNbHBIX BemecTB 45-90 kr/ra Heopranmdeckoro N-ynobpenwms, 17-34 xr/ra P-
ynobpenusi, 0-11 kr/ra K-ynobpenus, 3,1 xr/ra necrununa u 32,7 ji/ra TU3eJbHOTO TOTUIMBA, U
npeanoiaraeMbix BeIOpocskl I, cBSI3aHHBIX ¢ OpOOJIeHHEM, XpaHEHHEM U TPAaHCIOPTHPOBKOM
Maciia, TPOU3BOJICTBOM OMOTOIUIMBA U paclpeneieHueM OUOTOIUINBA, KOTOPbIE ObLIIN MPUMEPHO

OKBUBAJICHTHBI TAKOBBIM IJiId COU W PbIKHMKA, OLUCHCHHOC EPA COKpall€eHUE COBOKYITHBIX
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BoiOpocoB III' Ha rumoTeTHueckoM myTH aOWCCUHCKOHW TOpPYHIBI ISl  MPOU3BOJCTBA
OMOIN3ePHOTO TOIIMBA W3 OMOMAcCChl WJIM TMEPEeNOBBIX BUAOB TOIUIMBA, TakuxX kKak [PM,
MO3BOJIUT MPOU3BOAUTENO NOMYy4nuTh KpenuThl RIN tuna 4 wnmm tuna S (EPA-HQ-OAR-2015-
0093—; FRL-9926-80-OAR; VYBemomieHue O BO3MOKHOCTU IMPOKOMMEHTHPOBATh AaHaJU3
BBIOPOCOB MAPHUKOBBIX Ta30B, CBSI3aHHBIX C TPOW3BOACTBOM M TPAHCIIOPTHPOBKOHN Macna
Brassica carinata mjst ucrionp3oBanus B nponykiuu ouororuiuea. Federal Register, Vol. 80, No.
79, Friday April 24, 2015, p 22996-23003; https://www.gpo.gov/fdsys/pkg/FR-2015-04-
24/pdt/2015-09618.pdf). Takum oOpa3zoM, aCeKT 3TOr0 M300PETEHUsT 3aKIIFOYAETCS] B TOM, YTO
aOuCCHHCKash TopYMLa MpPEACTaBisieT COOOH HEMUINEeBYID MACIUYHYIO KYJIBTYPY, KOTOPYIO
MO3KHO BBIPAIIUBATH B TOJY3aCYILIUBBIX cpeaax IUisi 00ecrevYeHrsi ONTHMAIBHOTO UCXOIHOTO
ChIpbsl JJisi OWMOTOIIMBA M JOCTH)KEHHsI 3HAYUTENLHOTO COKpamieHus BbiOpocoB 1IN mpu
ONHOBPEMEHHOM VJIYYIIEHUU Ka4deCTBA TOYBBI, YTO MOKET CIOCOOCTBOBAThH IOBBIIICHUIO
YPOKANHOCTH TOCTIENYIOIHUX IPOJOBOIBCTBEHHBIX KYJIBTYD.

IIpu BBIpalIMBaHUM B COOTBETCTBHHM C JIIOOBIM U3 BBIIICOTHCAHHBIX BapPUAHTOB
OCYIIECTBIIEHHs WJIN CLieHapueB ceBoobopoTa B. carinata 6yner ¢pukcuposats npumepso ot 0,5
1o 5,0 rorrn CO; Ha rekrap B rox win modoe konndectBo CO; B yKa3aHHOM JHUaras3oHe, B
nouBe. Hampumep, pacrenue B. carinata B m000M U3 BBIIICONUCAHHBIX BapHAHTOB
OCYIIECTBJICHUS] WU CLIEHApHeB ceBooOopoTa Oyaer ¢ukcuposars 0,5; 1,0; 1,5; 2,0; 2,5; 3,0;
3,5; 4,0; 4,5 wnu 5,0 Toun CO; Ha rektap B rog wuiu Jitoboe komudectBo CO; B yKa3aHHOM
IMana3oHe, B MOYBE.

Cripbe, osydeHHOE U3 3epHa B. carinata, coOpannoro u3 B. carinata B COOTBETCTBUM C
JTrOOBIM U3 OMMCAHHBIX BBILIE BAPHAHTOB OCYIIECTBIICHUS MM CLIEHAPUEB CEBOOOOPOTA, MOKET
OBITH MCIIOJIB30BAHO AJISI MPOU3BOJCTBA OMOTOIUIMBA C HU3KOH yriiepoaoeMKocThio (Hu3kum CI),
TaKOro Kak OHOIM3eNIbHOE TOIUIMBO WJIM PEAKTUBHOE TOIUIMBO. B HEKOTOPBHIX BapHaHTaxX
OCyILIECTBJIEHUs] OMOTOIUIMBO ¢ HHU3KUM 3HadeHneM Cl mmeer 3HaueHHe yriepoIOEMKOCTH,
KOTOpOe CHUKaeTcs: no MeHblued mepe Ha 20, 40, 60, 80, 100, 120, 140, 160, 180, 200 wnu
6onee rCO25kB//IX, MO OTHOIIEHUIO K 3HAYEHHUIO VYIJIIEPOJOEMKOCTH COOTBETCTBYIOIIETO
OOBIYHOTO  TOIUIMBA, TIOJYYEHHOTO M3 HCKOMAeMOro Chipbs. B 1mpyrux BapuaHTax
OCYILIECTBIIEHHUs] OMOTOILIMBO C HU3KOH YIJIEpOJOEMKOCTBIO UMEET 3HAYEHHE YIIePOIOEMKOCTH,
KoTOopoe ymeHbInaercss npumepro Ha 50-200 r COz.3kB/MJIk MPOU3BENCHHONW SHEPTUH, WU
m000€ KOJMYECTBO B YKA3aHHOM JMANa30He, OTHOCHUTENbHO 3HAYEHUS YIIePOJOEMKOCTH
COOTBETCTBYIOIErO TOIUIMBA, MOJYYEHHOTO W3 HCKOMAEMOro ChIpbs. B JApyrux BapuaHTax
OCYILIECTBIIEHHUs] OMOTOILIMBO C HU3KOH YIJIEpOJOEMKOCTBIO UMEET 3HAYEHHE YIIePOIOEMKOCTH,
KOTOpOe yMeHbinaercs: mpumepHo Ha 75-200 r CO»5kB/M/Ik MpOU3BENEHHON SHEPTUU WU 10

J000ro KOJUYECTBA B YKa3aHHOM JHANAa30HE OTHOCHUTECIBHO 3HAYCHHUA YIJICPOAOCMKOCTHU
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COOTBETCTBYIOLIETO TOIUIMBA, MOJYYEHHOTO W3 HMCKOMAeMOro ChIpbsi. B npyrux BapuaHTax
OCYILIECTBIIEHHUs] OMOTOILIMBO C HU3KOH YIJIEpOJOEMKOCTBIO UMEET 3HAYEHHE YIIePOIOEMKOCTH,
kotopoe cHmkeHo Ha 100-200 r CO,5kB/MJIK TpOW3BENEHHOW SHEPrUM WM Ha Jr0Ooe
KOJINYECTBO B YKA3aHHOM JHAara3OHe OTHOCHTENBHO YIJIEPOJOEMKOCTH COOTBETCTBYIOIIETO
TOIUTMBA, MPOU3BEICHHOTO U3 UCKOIIAEMOTO CBIPBSL.

AnHanornyebeIM 00pa3oM, BbIpamuBaHue B. carinata B 1r000M W3 BBIIEONHCAHHBIX
BAPHAHTOB OCYIIECTBJICHUS WIH CLEHApUEB CEBOOOOPOTA MPHUBENET K YMEHBIICHHIO BbIOPOCOB
III" B TeueHHe JKU3HEHHOTO LUK npuMepHO Ha 60-400% wmnm Ha 110001 MPOLIEHT B YKa3aHHOM
AMana3oHe MPH HCIOJNIB30BAHUU JUIS MPOM3BOJICTBA 3€JEHOTr0 (BO30OHOBJISIEMOIO) IU3EIBHOTO
TOIUIMBA W TIPU HW3MEPEHWH OTHOCUTENbHO mnpomsBoactea IIIT mpu paduHupoBaHMM U
NPOM3BOJCTBE OOBIMHOTO JHM3EJNBHOIO TOIUIMBA U3 HCKOMAeMoro Ceipbs. Hampumep,
BbIpaimiuBaHue B. carinata B mOOOM M3 OINMMCAHHBIX BBILIE BAPUAHTOB OCYIIECTBICHHS WU
CIIEHapHeB CeBOOOOPOTA MPUBEIET K COKparneHuro BbiOpocos [1I7 B TeueHne JKU3HEHHOTO [IUKJIa
npumMepHo Ha 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%, 125%, 150%, 175%, 200%,
225%, 250%, 275%, 300%, 325%. 350%, 375% wmu 400% mnpu HUCHOJBb30BAHUU JIS
MPOU3BOJICTBA 3€JEHOrO (BO3OOHOBJISIEMOTO) IU3EJIBHOTO TOIUIMBA WM TIPH U3MEPEHUU TIO
oTHOWeEHNIO K mpoxnykuuu III' mpu paduHUPOBAaHUU M MPOU3BOACTBE OOBIMHOIO IH3EJIBHOTO
TOIUIMBA W3 HMCKOIMAEMOro ChIpbsi. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS WM CLEHAPUAX
ceBoobopoTa BeIpamuBaHue B. carinata mpuBener k cokpameHHo BbiOpocos III' B Teuenme
JKU3HEHHOTO LIUKJIa TpuMepHO Ha 75-300% wunm Ha r000# MPOLEHT B YKA3aHHOM AHAaINa3oHe
IIPU MCTIOJIb30BAHUH Il TIPOU3BOJCTBA 3€JEHOro (BO30OHOBISIEMOTO) AWU3EIBHOTO TOIUIMBA H
pU U3MEPEeHUH OTHOCHTENbHO mponykuuu IIIT Bo Bpems paduHUpPOBaHHS W TIPOHM3BOACTBA
OOBIYHOTO JIM3EJBPHOTO TOIUIMBA M3 HCKOINAeMOro TOIUIMBA. B  HEKOTOpPhIX BapHaHTaX
OCYILIECTBIIEHUs] MJM CLEHAapusx ceBoobopora poct B. carinata mpuBener K CHHKEHHIO
BbIOpocoB 1" B TeyeHne KU3HEHHOTO LMKJIA puMepHO Ha 90-250%, miu Ha 110001 MPOLEHT B
YKa3aHHOM JHara3oHe, TPH WCIMOJIb30BAHUU JJIS MPOU3BOJCTBA 3€JIEHOro (BO30OHOBJISIEMOrO)
IM3EJIbHOTO TOIUTMBA M MPH U3MEPEHUU OTHOcuTenbHO npoaykuuu [T mpu paduHMpoBaHU 1
MPOM3BOJICTBE OOBIYHOTO JU3EJILHOTO TOIIMBA U3 UCKOIIAEMOTO ChIPBSL.

IIpumepsnr

ITpumep 1: IlocnemoBaTenbHOE BhIpamuBaHMe Brassica carinata B KauecTBE 3MMHEIO
MOKPOBA TOCHIEe apaxuca B ceBoodopoTe. DTOT NMpuMep JEMOHCTPUPYET BhIpaiquBaHue Brassica
carinata B KaudecTBE IOKPOBHOH KyJBTYpPbl B 30HE TPOIHWYECKOTO BJAKHOTO KJIMMaTa IUis
MOJIYYEHHUST ChIPbsl ISl MPOM3BOJCTBA OMOTOIUIMBA C HHU3KOH YIJIEPOAOEMKOCTBIO M OOraroit
OenKOM MYKHM JUII TPUMEHEHHs B KadecTBe KOpMa JUId CKoTa. B KadecTBe mpumepa

KyJbTUBHUPOBAHHUS B 3TOHW 30HE, Brassica carinata BbIpalMBaJId MOCJIEIOBATENBHO B TEUCHHE
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3uMbl 2015-2016 B kadecTBE O3MMON MOKPOBHON KyJbTYPBI, 3aMEHsIsl MAapOBaHHWE, HA NBYX
¢depmax B roro-socrounoii dactu CIIIA (Cesepnas ®nopuna). Pepma 1 Obuta pacrosioxeHna
Henaneko ot Jkes, mrar @nopuna, a @epma 2 ObuTa PacmooKeHa HEAAEKO OT AJIBTHI, IITAT
@nopuna. [IpenmecTByromeli KyIbTypoH, BeIpamuBaeMoi Ha obenx depmax, ObUT apaxuc, BUI
0000BBIX KYJIBTYP.

B Tabmuue 5 mnoka3aHo, Kak BbIpaLIMBaHUE KyJIbTYpbl aOHMCCHHCKOH TOPYMULIBI
npoBOAMIIN Ha Kaxkaon pepme. Obe GepMbl ObLITH PacTONOKEeHBI B CeBepHOU yacTi Diopuabl, B
obnacth, knaccupUUUPOBAHHON KaK TPOMTUYECKasl BIasKHasl, KaKk OMUCAHO Bbilie u B Tabmure 2.
ITousa B pernone CesepHoit @Puopuabl, TrA€ pacmoyiokeHbl o00e ¢epmbl, Obuia
KJIacCu(UIIPOBAHA KaK aKPUCOJIb, KOTOpas MPUHAIUICKHUT K Kiaccy Ne 6 mo kiaccuukanuu
MIOYB B IIPUBEIEHHBIX BBIIIE ONPEIEICHUIX.

ITonst ObLTH MOATOTOBJIEHBI K MOCEBY C MCIOIBb30BAHUEM TIOAXO/A C HYJEBOH BCIIALIKOM.
ITocer mpoBomwiu ¢ ucnonb3oBaHUeM Brassica carinata AAC-A120 ¢ HOpMOH M riyOuHOM
N0CEBa B ONTHMAJIBHBIX JHANA30HAX, MPEUIOKEHHBIX B PYKOBOACTBE IO BBIPALIMBAHHIO
Agrisoma 2015 s peruona

(https://agrisoma.com/ckfinder/userfiles/files/2017 18 SE Handbook.pdf). Bxonnsie
JaHHbIC, UCTOJIb3yeMble B o0enx ¢epmax (mepeunciensl B Tabmuie 5), Takke HAXOIATCS B
NPEJIOKEHHBIX HANa30HaX, MPUBEACHHBIX B PYKOBOACTBE IpousBogutens. UtoObl Hanbosee
TOYHO OLICHUTH BCKO COBOKYMHOCTb BbIOpocOB III', CBA3aHHBIX C BBIpALIMBAHUEM aOHUCCHHCKOMN
TOPYHUIbl,  PYKOBOAMTENM  XO3SIMCTB  PETrHUCTPUPOBANM  pPacXoA  TOILUIMBA  BCEH
CEJIbCKOXO3SHCTBEHHOW TEXHUKH, MCIOJB30BAHHON BO BpEMs BBIPALIUBAHHUA U cOopa yposkas
abuccuHckol ropuuipl (mokazano B Tabmume 5). Bechb monmB ObUT OCYIIECTBIIEH uepes
€CTeCTBEHHBIE OCaIKH, IIO3TOMY JOIOJIHUTENBHOE OpOIIeHHe He TpeOoBaloch M He
UCTIOJB30BANOCh. 110 MOCTHMIKEHUH 3pesiocTH CeMeHa COOMpaiy MyTeM MpPsIMOTO CKAlIMBAaHUS
KOMOAHHOM, W TPAKTUYECKU BCE pPACTUTENIbHbIE MaTepuajbl, KpoMe COOpaHHOrO 3epHa,
BO3Bpalaii Ha moje. Yucras ypokalWHOCTh U YPOSKAMHOCTh Ha TeKTap COOpaHHOTO 3epHa
abuccuHCcKoN ropunnsl (rpu conep:kanuu Biara 10%) ¢ obenx ¢pepm npusenens! B Tadmume 5.

Tabmuua 5: IlonpobHocTu BeIpamuBanus abuccuHckoi ropunipsl (Pepma 1 u Pepma 2)

Enunnns Depma 1 Depma 2
(FL) (FL)
IToppoOHOCTH BBIpAITMBAHUS
Pacnonoxenue CesepHas CesepHas
dnopuna dnopuna

IIpenwecrByromas KyapTypa Apaxuc Apaxuc
ITnomaae noceBa abUCCHHCKOR ra 23,87 8,09
TOPYHUILIBI
Hopwma BriceBa Kr/ra 5,60 4,48
Bcero ucnonb3oBaHo ceMsiH KT 133,68 36,25
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Ypoxaii KT 46 576,98 13 957,69
Yposxkali/miomans Kr/ra 1,951 1,725
VICTOYHUKH SHEPTUHU, HCTIONb3yeMble TIPU BBIPAIIHMBAHUH
Pacxo/ AM3€NbHOrO TOTUTHBA MJTx ra! rox? 928,14 3 704,37
ArpoxuMHKaThbl
N-yno6penue (kr N) kr N ra’' rox?! 78,4 129,9
Hago3 kr N ra”' rox?! - -
CaO- ynobpenue (kr CaO) kr CaO ra’lrog - -
1
K>O-yno6penue (kr K,0) kr KO ra’! 78,4 89,6
roa’!
P,0s- yno6penue (kr P20s) kr P,Os ra’! 22,4 448
roa’!
TlecTuuynel krra’! rog’! - -

IMpumep 2: Brassica carinata mpu mocieoBaTeIbHOM BbIPAIIMBAHUU B KAYECTBE 3UMHETO
MOKPOBAa TIOCJE 3€PHOBBIX (KYKYypy3bl) B TPONHYECKOM BiaxxHOM kimmare (Pnopuma/ FOB
CIIIA). OroT mpuMep AEMOHCTPHUPYET BhIpaliuBaHue Brassica carinata B KauecTBE TOKPOBHOMU
KYJIBTYpbl B 30HE TPOIMUYECKOTrO BJIAXXHOIO KJIMMAaTa JJIsl OJy4eHHs ChIpbsl AJi IPOU3BOJCTBA
OuoTorIMBa, 1 OOraToil OENKOM MYKH JUIsl TPUMEHEHHsI B KaUeCTBEe KOpPMa JJIsl CKOTA.

Brassica carinata BbIpaluBaJjIy MOCIeAOBATENbHO B TedeHue 3uMbl 2015-2016 B kauecTBe
O3UMOH TIOKPOBHOHM KYyJbTYpbl, 3aMeHsss 3uMHUI map, Ha ¢epmax B OB CIIA.
IIpenmecTByromeil BbIpalinBaeMoi KyJIbTYpOil ObUTa KyKypy3a, SIBJSIFOINASCS MPUMEPOM BHIA
3€pHOBBIX KYJbTYp, U B OTJMYHE OT MpeXHeH MPaKTHKH, OCTaTKU ypoxKasl MpenLIecTBYIOLINX
3€PHOBBIX KYJbTYP HE BHOCWIM B mTOYBy mnyTeM Bcrnamku. B Tabmume 6 00o0meHs
nopoOHOCTH BbIPAIIMBAHUS aOMCCHHCKON TOPYMLBI, IMPOBOJUMOIO B TPONMHYECKOHW BIIAKHOM
KJIUMATHYeCKON 30HEe, Kak omucaHo Bbimie U B Tabmune 2. TTouBsl B 3TOM pernone CesepHOU
@Dyopuabl UMEIOT MecdaHblii apeHoconbHbld THI (cM. Kmacc Ne 3 Knaccudukaumii mous B
OmnpeneneHusx BoILIe).

Tabmuna 6: [TonpoOHOCTH BhIpaUBaHUS A0OUCCUHCKOHN TOPYHIIBI

‘ Enuaniel ‘ Jlanubie
ITonpoOHOCTH BBIpAITMBAHUS
Pacnionioskenue dnopuna
IIpenmecTByromas KyJabTypa Kykypysa
Hopwma BriceBa Kr/ra 4
VYposxkait Kr/ra 2114
Ypoxaii M]lx/ra 50 229
HcTouHnKY SHEPTHUH, UCTIOIb3yEeMbIe TPU BbIPAIUBAHUN
INpumeHeHue Au3eNbHOTO Tomusa &) MJTx ra! rox? 1385

ArpoxuMHKaThbl
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N-yno6penue (kr N) kr Nra”! rox! 141,1
Hago3 kr Nra”! rox! -
CaO- ynobpenue (xr Ca0) kr CaO ra! rox’! 340,0
K>O-yno6penue (kr K,0) kr KO ra rog! 89,6
P,0s- yno6penue (kr P20s) kr P,Os ra”! rox’! 88,5
TlecTuuynel krra’! rog’! -
Tpancnopt 3epHa

I'py30BuK 10 mOTrpy3yHKa 3epHA KM 33,8

(D' Ha ocnose Husueii Tennotsl cropanus (HTC) mnst cemsin panca npu 0% BlaskKHOCTH
26,4 MJx/kr, B3sito n3: JEC E3-6a3b1 mannbix (Bepcust 31-7-2008).

) Ha ocnose motHocTn 832 kr/m’, HTC 43,1 kr/MJIx, B3sito u3: JEC E3-6a3s1
naHHbIX (Bepcust 31-7-2008)

B BrimeonucanHoO# cpene Brassica carinata cesuim ¢ CepeAWHBI IO KOHIA HOSIOpsT B
CTEPHIO MPEIIECTBYIOLIETO YPOKask KyKypy3bl, oObdHO Ha ryonne 1,25-2,5 cm. B Hactosee
BpeMs ISl 3TOM Cpenbl BHIPAIIUBAHHS PEKOMEHAYIOTCS 1IBa MHOPEIHBIX CBOOOIHO OMBLISEMbIX
copta abuccuHckoil ropunubl: Resonance AAC-A120 (B HacTosIee BpeMsl MPEIBAPUTENHLHO
samumensl [IpaBaMu cenekiroHepoB-pacTenneBonoB B Kanazge, 3asBka No 15-8718) wnm
Avanza 641 (WO 2017/181276A), mocnemHuil copT BbIOpaH HAa OCHOBE PETHOHAJIBHOMN
ajanTtalyy, BbICOKOW ypOXKallHOCTH, TIOHM)KEHHOTO COAEp)KaHMsl TJIOKO3MHOJNaTa U
MOBBIIIIEHHONW Mopo3ocToiikocTu. Hopma BeiceBa Oblia moBeneHa 10 4 Kr/ra sl JOCTHIKEHUS
ONTHMANbHON TJIOTHOCTH pacTeHuii B auamazoHe 80-180 pactenuii Ha Mm’. Mcmosb3yemble
pecypcel ObLIM TakKMMHM, Kak omucaHo B TaOmuue 6, W BKIFOYAJIM HEOPTraHUYECKHE a30THbBIE,
Kanuiiable U (ocdopHble ynoOpeHUs B MPENJIOKEHHBIX KOJMYECTBaX. APEHOCOJIbHbIE MOYBBI
YMEPEHHO KHuCIHble, uTo Tpedyer nobasneHust nojsomutosod m3Bectu (CaQ). Heopranndeckoe
a30THOe ymoOpeHue BHOCHIM U3 pacuera 141,1 kr/ra, 4TO, XOTS W BBbIME, YeM OOBIYHO
pekoMeHayeTcs st abUCCHHCKON TOPYHIIBI, MOYKET ObITh ONPaBAAHO IS ITECUAHBIX TUIIOB ITOYB
B PETMOHAX C BJIAKHBIM TPOMUYECKUM KJIMMATOM, i€ a30T, KOTOPbIII MOXKET MPOCaunuBaThCs U3
KOPHEBbIX 30H, UMEET TeHJEHIINIO K BBIMBIBAHUIO U3 KOPHEBOM 30HBI.

Jna Hanbonee TO4YHOH oueHkn oOmux BeIOpocoB IIIT BO BpeMsl KyJIbTHBHUPOBAHUS
PETUCTPUPOBATH MOTPeOJIEHHE BCEro TOILIMBA MOTOPU3MPOBAHHON CENIbXO3TEXHUKON Ha BCel
¢depMe, UCIONB30BAHHOTO BO BPEMsl BBIPAIIMBAHUS M cOopa ypoxkas aOMCCUHCKON TOPYHLIBL.
Becb mosnB OCYLIECTBIISIICSA € MOMOIIBIO OCAKOB, MO3TOMY JOINOJHHUTENbHOE OpOLIEHHE He
TpeOOBaJIOCh W HE HCIHOJB30BANOCh. JIJs BBIpALIEHHOW B KAa4eCTBE O3MMOHN TOKPOBHOM
KYJbTYpPbl B YCJIOBHSX KOPOTKOH NPOJOJIKHTENBHOCTH CBETOBOTO JHs Brassica carinata
notpeboBasioch 4yTh Oojiee S5 MecsAleB M AOCTH)KEHUS] 3PEJOCTH, U B 3TOT MOMEHT

aOMCCUHCKYIO TOPYHIy COOUpANU MyTeM MPSIMOTO CKAITMBaHUsSI KOMOAHOM. 3epHO cobupanu, u
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NPAKTUYECKU BCE PACTUTENbHBbIE MaTepHalbl, KpOME COOPAaHHOTO 3€pHA, BO3BpAINAIN Ha TOJIE.
YpoxkaliHocTh 3epHa Ha rektap (mpu conmepskanuu Biard 10%) u COBOKymHOe moTpedseHue
TOIUTMBA npuBeneHbl B Tabnure 6.

IMpumep 3: Brassica carinata B KauecTBe JIETHETO MOKPOBaA mociie 0000BBIX (YeueBrIa) B
yMEpPEeHHOM XO0JIomHOM cyxoM kiumare (NT). DToT mpumep AEMOHCTPHPYET BBIPAIIUBAHUE
aOVCCHHCKON rOpYULIbI B KAYECTBE JIETHEH MOKPOBHON KYJIBTYPHI ISl TPOU3BOACTBA ChIPBS IS
noyyueHus: Ouororumea U Oorarodi OemkoM MyKH JUisi KopMa ajisi CkoTa. Brassica carinata
BBIPAIIMBAIN KaK JICTHIOKO IMOKPOBHYK) KYJBTYPYy, MOCESHHYIO B CTEPHIO MPEAIIECTBYHOLIEH
4eueBUYHOM KyJbTYpbl, B 30HE C YMEPEHHBIM XOJOJHBIM CYXUM KJIMMAaTOM B CEBEPHBIX LITaTax
CIOA wu roxsabix mnpepusix Kanmagel. B Tabnuue 7 mnpuBeneHsl MOApOOHbIE NaHHBIE O
KYJbTUBHPOBAHUH, TPOBOAMMOM B KJIMMATHYECKOM pErHoHe, KIACCU(PUIMPOBAHHOM Kak
PETHOH C YMEPEHHBIM XOJIONHBIM CYXHUM KJIMMAaTOM, KaK ONUCaHO Bbimie W B Tabmmme 2.
IIpumepsl TakuMX pervoHOB BKJIKOYalOT ceBepHble mTaTthl CIIIA, a Takke 1OXKHbIE Npepuu
3amagHor Kananmer IlouBbl B 3THUX permoHax KIacCU(UIUPYIOTCS KaK TIMHHUCTBIE TMOYBBI C
BbICOKOU akTUBHOCTBIO (Permmenne Komuccuu ot mroHst 2010 0 pyKOBOASIIUX MPUHLIMIIAX JIS
pacyera 3€MeJIbHBIX YIJIEPOAHBbIX 3amacoB ans  uened Ilpumoxkenus V  k  Jupexrtuse
2009/28/EC). Yeuepnua, 0000BBI BUA, CTAHOBUTCA BCE OOJiee BaXKHOH KyJBTYpOH B 3THX
pEeruoHax M 4acTO BBIPAIUBAETCS B CEBOOOOPOTAX, BKIIFOYAIOIIMX 3JIAKH, TAKHE KaK MIIEHHUIA
W/WIM MacIU4HbIEe KyJbTypbl Brassica.

B onucanHoii Beime cpene Brassica carinata cesin ¢ cepequHBI anpens 10 Havyaja Mas,
KaK IMpaBUJIO, KOTAa TemIieparypa Mousbl mpesbimana 4-5°C, B CTepHIO NpelIecTBYIOLIEH
YeueBUYHON KyJnbTypel U Ha rinyomHe 1,25-25 cm. [IBe mHOpemHble CBOOOAHO ONBLIsIEMbIE
pa3sHOBUIOHOCTH a0MccuHCKOM ropunibl, Resonance AAC-A120 (3amuineHo mpaBamu
cenekuoHepoB pacteHuit B Kanane, nara nomauu 9 anpens 2015, 3asBka Ne 15-8718) u 3A22
(npenBapurenpHast mareHTHas 3asBka CIIIA Ne 62/326111, monmannast 22 ampens 2016 u B
HACTOsIIIee BpeMs MexayHaponHasi nateHtHas 3asBka Ne PCT/CA2017/050474, nonannas 18
anpens 2017), B HacTosIee BpeMsi PEKOMEHAYIOTCS Ui 3TOH Cpenbl BbIPAIIUBAHUS, MPUYEM
NOCIIENHUI COPT BBIOPAH Ha OCHOBE PETMOHAJBHON afanTalliy, BBICOKOHW ypokaiiHOCTH, Oojee
HU3KOTO COZEp KaHus TIIIOKO3UHOJIaTa U OoJiee paHHEH 3penoctr. HopMy BbiceBa peryaupoBaiu
JUIs IOCTH KEHHUSI TIIOTHOCTHU pacTeHuil B nuanasone 80-180 pacTenuii Ha M2, 4TO COOTBETCTBYET
HOpPME BBICEBa OT 5 110 9 kr/ra. Pecypchl COOTBETCTBYIOT OnucaHuio B Tadmuie 7 u BKIIIOYAOT
HEOpPraHUYeCKHe a30THbIE, KajuiiHble W (PochopHbie yaoOpeHHs] B yKa3aHHBIX KOJIWYECTBAX.
3nauerne pH mouBbI B 3TUX peruoHax OOBIMHO cocTaBisier 7,0 WM BBILIE, U TOITOMY
NPUMEHEHHEe IOJOMHUTOBON m3BecTH He Tpedyercs. XoTs 90 Kr/ra HEOPraHMYECKOro asoTa

SIBJISIETCS PEKOMEHIYEeMOU MO30H, MOCKOJIbKY 4YeueBHULA AEHCTBUTENBHO MOBBIIIAECT YPOBEHb
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a30Ta B MouBe Onaroaapsi CIOCOOHOCTU CBOMX KOPHEH (PUKCHPOBATH aTMOC(EPHBIH a30T, MOMKHO
COOTBETCTBYIOIIMM OOPa30M YMEHBIINUTh KOJMYECTBO AO0ABIISEMOro a30Ta A MOCIENYIOIINX
kyabTyp. Takum obOpasom, B Tabmuue 7 mepedncieHbl ABa CLHEHApHs KYJIbTHBUPOBAHUS,
KOTOpbI€ OTJIMYAIOTCS TOJBKO B OTHOIIEHHH KOJIMYECTBAa I00ABJIEHHOTO HEOPraHHYECKOro
a3zota: oauH (cueHapuii 1) ¢ oObIMHOH pekOMeHIyeMOoll TO3MPOBKON M apyroil (cueHapuii 2) ¢
NPUMEHCHUEM HCOPraHUYCCKOTO a30Tda, YMCHBIICHHOI'O BIBOC, yTOOBI BOCIOJIB30BATHCS
NPEUMYLIECTBOM a30Ta, 00ECIEYSHHOTO MPEIIIECTBYIOLIIM YPOKAEM YEUEBHULIbL.

Tabmuua 7: [onpoOHOCTH BhIpalUBaHUs AOUCCUHCKOHN TOPYHIIbI

| EnynHunen | Cuenapuii 1 | Cuenapuii 2

ITonpoOHOCTH BBIPAIIMBAHUS
Pacnonoxenune CesepHble CesepHble

IITATHI IITATHI
IIpenmecTByromas KyabTypa Yeuesuna Yeuesuna
Hopwma BriceBa Kr/ra 5 5
Yposxai Kr/ra 1 800 1 800
Ypoxaii V M]Tx/ra 42 768 42 768
M CTOYHUKH SHEPTUH, UCTIONIb3YEeMble IPU BhIPAIIUBAHUH
Tpumenenue musenbHoro Tormmuea @ | MJbx ra’ ron! | 1000 1000
ArpoxuMHKaThbl
N-yno6penue (kr N) kr N ra’' rox?! 90 45
Hagos kr N ra™ rox! - -
CaO- ynobpenue (kr CaO) kr CaO ra'rox’! - -
K>O-yno6penue (kr K,0) kr K20 ra™! rox’! 80 80
P,0s- yno6penue (kr P20s) kr P,Os ra™! rox’! 40 40
IlecTuunnst krra” rox! 10 10
Tpancnopruposka 3epHa
I'py30BuK 10 mOTrpy3yHKa 3epHA KM 100 100
() Ha ocnose Husmeii Temotsl cropanust (HTC) anst cemsin panca npu 0% BraxHocTH 26,4
MJLx/kr, B3sito u3: JEC E3-0a3er nannbix (Bepcust 31-7-2008).
@ Ha ocHose mmoTtHocTH 832 kr/m’, HTC 43,1 xr/MJIx, B3ato us: JEC E3-06asbl maHHBIX
(Bepcus 31-7-2008)

Jdnsa toro urtoObl Hamboyiee TOYHO OLEHUTb BCKO COBOKYMHOCTH BbiOpocos 11T,
CBA3AHHBIX C KYJIbTUBHUPOBAHUEM C HCIOJIb30OBAHUEM BCECX CeTbCKOXO3IUCTBEHHBIX OPYI[I/II\/'I u
TEXHHUKH, KOTOPBIE HCMOIB3YIOTCS Ha BCEX dTanaxX BhIpAlIMBaHUs U cOopa yposkas aOUCCHHCKOM
FOPYMLBL, PETUCTPUPOBAIH KOJIMYECTBO [AM3EIBHOIO TOIUIMBA, HCMOJIB3YEMOIO BO BCEX
onepaumsax. s 3TON Lenu WCHONBb30BANM 3HAUSHHE MO0 YMOJ4aHuio, paBHoe 1000 MJDx/ra
UCTIOJIB30BAHUS TU3EJBbHOIO TOIUIMBA, YTO MPEACTaBIsieT COOOW YMEPEHHO BBICOKHI YPOBEHb
HCIOJIb30BAHHUA MOTOPU3HUPOBAHHOTO CeTbCKOXO03SHCTBEHHOTO HWHBCHTAaps. Becr monus
JNOCTUTAJICA 34 CYET €CTECTBEHHBIX OCAAKOB, IOTOMY JONOJHHUTEIBLHOE OPOLICHHE HE

Tpe6OBaJ'IOCI:> U HE HUCIIOJIL30BAJIOCh. HpI/I BbIpalllMBaHUU B KAYCCTBEC JICTHETO IMOKPOBHOIO
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pacrenus Brassica carinata 0OOBIMHO AOCTHraeT 3pesIoCTH B T€UEHHE 4 MECSILEB, MOCHE Yero eé
COOMpAIOT MyTeM NPSMOro CKalTUBaHUA KOMOaliHOM. 3epHO coOupaiy, W MPaKTHYECKH BCE
pacTUTeNbHbIE MaTepHabl, KpoMe COOPaHHOTO 3€PHA, BO3BpAIlaIN Ha 1osie. UNCThIN yposkas u
yposkali Ha TeKkTap yOpaHHOTO 3epHa a0UCCHHCKOM ropuuubl (pu coaepskanuu Biaru 10%) mpu
000HX CLIEHapHUAX UCTIOJIBb30BAHUS a30Ta NpuBeAeHbl B Tadmmue 7.

ITpumep 4: Brassica carinata nmpu rmocjieoBaTeIbHOM BbIPAIIUBAHUH B KAYECTBE 3UMHETO
MOKpoBa mocyie OOOOBBIX (COSI) B YMEPEHHOM TEIUIOM BIaXHOM kiumate (Ypyrsaii). OToT
pUMep JEMOHCTPUPYET NOCIeNoBaTebHOE BrIpauBaHie Brassica carinata B kadecTBe 03UMOMN
MIOKPOBHOH KYJIBTYPbI, 3aMEHSIIOLIEH nap, AJIs TTOJIYYeHHs ChIPbs sl POU3BOACTBA OMOTOIUINBA
u Ooraroii GemkoM MyKM AJisl TIPUMEHEHUs B KauecTBe KOpMa aisi ckoTta. Brassica carinata
BbIpAIIMBAIM B  KAa4eCTBE O3UMOH MOKPOBHOH  KyJbTYpbl, IOCESHHOH B CTEPHIO
MPELIeCTBYIOLIEN KyJNbTypbl COM, B YMEPEHHOM TeIUJIOM BJAXXHOM Kiumare Ypyraas. B
Tabmue 8 o0o0OImIeHpl MOAPOOHOCTH BBIPAIMBAHUA, MPOBeneHHOTO 3umod 2015 ronma, B
KJIMMaTUYeCKOM PETrHOHE, KIacCHU(PUIMPOBAHHOM KaK YMEpPEHHBIH TEIUIbIH BJIAXKHBIH, Kak
onucaHo Bbime u B Tabmume 2. Ilpumepbl TakUX PErHMOHOB BKIOYAOT OOJBINYIO YacTb
MAxXOTHBIX 3eMenb Ypyreas. [IouBbl B 3THX permoHax KIAaCCU(PUIUPYIOTCS KaK TIIMHUCTBIE
NOYBBI C BBICOKOW akTUBHOCTHIO (Pemenune Kommccunm ot mroHs 2010 1. 0 PyKOBOZSIINX
NPUHLMIAX JJIs1 pacdyeTa 3eMeNIbHBbIX YIJIepOAHBbIX 3amacoB il ueneidl Ilpunoxenus V k
Hupexruse 2009/28/EC;). Ueuenuna, 0000BBII BU, CTAHOBUTCS BCe OOJiee BAKHOHN KyJIbTYpOU
B OTHX PErMOHaX M YacTO BBIPAIIMBAETCS B CEBOOOOPOTAX, BKIIIOYAIOIIUX 3JIAKH, TAKHE Kak
MIIEHUIA W/UIM MaCcIMYHbIE KyJbTypbl Brassica.

Tabmuna 8: [TonpoOHOCTH BhIpalUBaHUS A0OUCCUHCKOH TrOPYHIIBI

Enuaniel ‘ Jlanubie
IToppoOHOCTH BBIpAITMBAHUS
Pacnonoxenune Ypyrsaii
IIpenmecrByromas KyibTypa Cos
Hopwma BriceBa Kr/ra 7
VYpoxkait Kr/ra 2100
Beixon (P M/Tx/ra 49 896
M CTOYHUKYN SHEPTHH, UCTIOIb3YEMbIE TIPH BhIPAIUBAHUH
TIpuMeHeHre Iu3ebHOro Toruea & | MJTx ra”! rog! 277
ArpoxuMHKaThbl
N-yno6penue (kr N) kr N ra”' rox?! 59,7
Hagos kr N ra™! rog’! -
CaO- ynobpenue (xr Ca0) kr CaO ralrog! 18,3
K>O-yno6penue (kr K,0) kr K,O ra™! rog! 67,4
P,0s- yno6penue (kr P20s) kr P,Os ra”! rox’! 61,0
TlecTuuynel krra’! rog’! 13
TpancnoprupoBka 3epHa
I'py30BuK 10 mOTrpy3yHKa 3epHA KM 376
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' Ha ocnose Husmeit temnorsr cropanus (HTC) nys ceman panca npu 0% BraxksocTa 26,4
M/Ix/kr, B3saTo u3: JEC E3-6a3s1 nanabIX (Bepcus 31-7-2008).
2) Ha ocnose miotHOCTH 832 Kr/a’, HTC 43,1 xr/M Ik, B3aro u3: JEC E3-6a3bI JaHHBIX (BEPCHL
31-7-2008)

B mepuon ¢ cepenuHbl 10 KOHIA Masi CEMHAALATh GpepM B Ypyraae, 3aHMMArOIUX O0Jjiee

2400 ra, ObLTIH TOCNIEAOBATEIBHO 3acesTHbI ADMCCUHCKON rOpYHIeH B CTEpHE MPEAIIeCTBYOMeH
KYJIbTYpbI cou U Ha riayoune 1,25-2,5 cm. J{ist 370 cpenpl BhIpaliuBaHUs ObLTH PEKOMEHIOBAHBI
IBa MHOPEAHBIX CBOOOIHO-OMBUIAEMBIX copTa abuccuHckol ropunisl, Resonance AAC-A120 (B
HaCTosIIee BpeMsi penasapurenbHo 3amuiieHHb PBR B Kanane, 3asska Ne 15-8718) u Avanza
641 (3asBKa Ha moyyueHHe nateHra Ha copt pacteHuit CIIIA), mocnenauii copt ObUT BEIOpaH Ha
OCHOBE pErHMOHAJNIbHOW aJanTaliy, BBICOKOH ypoXalHOCTH, 0ojiee HU3KOTO COAep KaHUs
[IFOKO3WHOJIATa, MOPO30CTOMKOCTH W Oojiee panHell 3penoctr. B Tabmuue 8 mnpuBeneHsl
CpeAHNEe 3HAYeHHsT HOPMbI BBICEBA, UCIIOJIb3YEMbIX PECYPCOB U YPOKAHHOCTH sl BCeX (epM.
Hopwma BriceBa Obuta CKOPPEKTHPOBAaHA IJIsI AOCTHKEHHS ONTHMAJIBHOHN IJIOTHOCTH PACTEHU,
COOTBETCTBYIOLIEH cpenHell HopMe BbiceBa 7 Kr/ra. Mcmonb3yemble pecypcbl COOTBETCTBYIOT
npuBeneHHbIM B Tabmuie 8 ¥ BKIIOYAIOT CpedHee 3HAUYEHHE HEOPraHWYeCKHUX a30THBIX,
KaQTMHHBIX, (OCHOPHBIX M KaJbLUEBBIX (U3BECTKOBBIX) YIOOPEHMH, MPUMEHSEMBIX BO BCEX
xo3siicTBax. 3HaueHue pH MOYBBI B 3TUX peruoHax 4acTo yMmMepeHHo kucioe, 10 pH 5.7, u,
TAKUM 00pa3oM, Ul CHIKEHHUS] KUCJIOTHOCTU TOYBBI MPUMEHSUTH OJOMUTOBYIO M3BeCThb. Ha
OCHOBAHUU PE3yJIbTATOB aHAJIN3a COAEPIKaHMS a30Ta B MOYBE ObLIO MPUMEHEHO B cpeaHeM 59,7
Kr/Ta a30Ta. DTO HU)KE PEKOMEHIOBAHHOTO YPOBHs BHECEHHOTo a3ora (90 kr/ra), HO oTpakaer
YPOBHU paHee CYyILIeCTBOBABLIEro B IOYBE a30Ta, BEPOSTHO, B pe3yJbTaTe MpEeALIeCTBYIOLIEH
000oBo#1 kymbTypel. B Tabnmue 8 Takke mnpuBeneHbl CpeOHHE YPOBHU HCIIOJB30BAHHS
NECTULUAOB (BKJIIOYAsT MECTULUABL, repOuIMapl U (YHTHOHUIBI) Ha BCeX (epmax, MOCKOJIbKY
NPOM3BOJICTBO JTHX MPOAYKTOB TOTPEONSET HHEPrHi0 U, CIEAOBATENIbHO, CIIOCOOCTBYET
BoiOpocam III; mocpencrBom moxenu BioGrace ompenensuin ypoBeHb BbiOpocoB COr3KkB.,
BHOCHUMbBIA 3THMH TPONYKTaMH, W OOBEIWHWIN HX B OOmMUHA 0O0beM BBIOPOCOB Ha 3Tare
BbIPALUBAHUS.

Kak omnmcano panee, ansi Hanbojee TOYHON OLIGHKH COBOKYHNHOCTH BbiOpocos [T,
CBSI3aHHBIX €  BBIpAIIMBAaHMEM  a0MCCUHCKOM  TOPYMIBL,  PETUCTPUPOBAIN  BCE
CEJIbCKOXO3SANCTBEHHbIE OpPYAMsI W MEXaHU3Mbl, KOTOpble MCHOJb3YIOTCA BO  BpeMms
BBIpAIMBAHUS M cOOpa yposkas aOMCCHHCKOW TOPYHIBI, M KOJUYECTBA JAU3EIBHOIO TOILIHBA,
HCIIOJIb30BAHHOIO MpHU MX 3Kcryatauuu. CpenHull pacxoj IHU3eJbHOTO TOIUIMBA BO BCEX
xo3siiicTBax coctaBuia 277 MJX Iu3eapHOTO TOIUIMBA Ha rekrap. Bech NOJIMB OCYLIECTBIANCS C
MIOMOIIBI0  OCAOKOB, TIO3TOMY JAOIOJIHUTENBHOE OpolleHHe He TpeboBajJoch U He
UCIOJIb30Baioch. [Ipu BbIpamMBaHMM B KauecTBE O3MMOIO IOKPOBAa B YCIOBHUSX KOPOTKOIO

cBeToBOro nHsi Brassica carinata mocTuria 3penocTH B TeueHue 5-0 MmecsieB (Ha OXUH-IBA
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Mecsiia A0JbIIe, YeM TpeOOBaJOCh B YCIOBHUSX JIETHETO BBIPAIUBAHUS), U B 3TOT MOMEHT
aOVCCHHCKYIO TOpYHLy COOHMpanyu NyTeM MpsIMOro CKaIllMBaHUS KoMOaiHOM. 3epHO ObLIO
CcOOpaHO, M TMPAKTHYECKH BCE PACTUTENbHBIE MaTepHasibl, KpoMe COOpaHHOro 3epHa, ObLIH
BO3BpalleHbl Ha mosie. YnCThIil ypoxkail u yposkall Ha rekrap cOOpaHHOTO 3epHa aOMCCHHCKOU
ropuuisl (npu coneprkannu Biaaru 10%) npusenenst B Tabmuue 8.

ITo cpaBHEHUIO ¢ IPYTUMHU COPTAMH MACIHYHBIX KYJIBTYp, BbIpAIlUBAEMBbIMU B Y PyrBae,
Brassica carinata maer kak BBICOKHH ypokal, TaK U BBICOKYK Omomaccy. B mccienoBanmy,
npoBeneHHOM B Ypyreae B 2016 ronmy, copt Brassica carinata Avanza 641 Obln1 mocesH B
OJIMHAKOBBIX YCJIOBHSIX HAa TPEX YYaCTKax, HAPSAY C HECKOJbKUMH COBPEMEHHBIMH COPTAMH
CBOOOJTHO-OTIBUISIEMBIX W THOPUAHBIX SIPOBBIX KOMMEpUECKHMX cOpTOB Brassica napus Twuma
KaHOJIBL. B Xozxe BbIpalimBaHusl CTPOMIH TrpadUKHU Ui TUIOTHOCTH PACTEHUH, IUIOTHOCTH
CTPYYKOB, Ha3eMHOH OMOMAcCHI IpU YOOpKe ypoKasi, ypOsKalfHOCTH 3epHa npHu yOopke yposkasi,
U MHJIEKca yposkaliHocTu. [lanHble mpusenens! B Tabmmme 9.

Tabmuna 9: Yposkaii 3epHa u bumomaccser uist Brassica carinata Avanza 641, BeIpaleHHON

napajuIeIbHO ¢ THOPUIHBIMU COPTAMH KaHOJIBI.

Marepuan ITosrop- | Pacrenus Crpyuku buomacca Ypoxaii

HOCTb /m? /m? (xr/ra) 3epHa

(xr/ra)
B. carinata Avanza 641 1 41,18 9932 35 16544,12 4369,12
B. carinata Avanza 641 2 66,18 13902,94 21691,18 5866,18
B. carinata Avanza 641 3 51,47 10105,88 16617,65 4586,03
B. napus HYOLA 50 1 27,94 5591,18 10000,00 2510,29
B. napus HYOLA 50 2 26,47 522206 9117,65 227721
B. napus HYOLA 50 3 20,59 7841,18 13676,47 3238,97
B. napus HYOLA 575 CL 1 54,41 7614,71 14044,12 2833,82
B. napus HYOLA 575 CL 2 45,59 5847,06 9411,76 1780,15
B. napus HYOLA 575 CL 3 44,12 5335,29 9044,12 1422,79
B. napus RIVETTE 1 27,94 5182,35 10558,82 2645,59
B. napus RIVETTE 25,00 3979,41 7455,88 1732,35
B. napus RIVETTE 3 25,00 4483,82 10529,41 2889,71

PaccuuTeiBanu cpenHue 3HAUYEHUs, MOJYYEHHbIE METOAOM HaUMEHBLINX KBaJpaTOB
(LSM) nns mOBTOPHOCTEH, W TMPOBOAMIIM CpaBHEHHE CPEAHUX 3HAYEHUH C HCIOJIb30BAHUEM
tecta ThIOKH, YTOOBI OMpeneNanTb, HAOMIOAATUCH JIN KaKUe-TMOO CYIIECTBEHHBIC Pa3JIUYHS
cpeau mpoTeCTUPOBAaHHBIX cOpTOB (cM. Tabmumy 10). 3Hauenuss LSM, ucnonb3yromue OQHO U

TO K€ 0003HAUEHHUE AJI KaXKO0TO U3MEPECHUS, CYLICCTBCHHO HE OTIIMYAOTCA.
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Tabmuna 10: Yposkali 3epHa U HakOIUIeHHe Ouomacchl Juist Brassica carinata Avanza 641

Mo CPaBHCHUIO C r1/16p1/1):[aM1/1 KaHOJIbI.

Copr Vposxaii (kr/ra) | Buomacca (kr/ra) | Ctpyuxu/m? Pacrenusi/m>
LSM | Ob6o3na- | LSM | O6o3na- | LSM | O6o3Ha- | LSM | O6o3Ha-
YeHMs YeHMs YeHMs YeHMs
Avanza 641 4940 | A 18284 | A 11314 | A 53 | A
HYOLA 50 2675 | B 10931 | B 6218 | B 48 | A
HYOLA 575 CL 2012 | B 10833 | B 6266 | B 26 B
RIVETTE 2422 | B 9515 | B 4549 | B 25 B

Kak MOXHO BHIETh, B VCIOBHSX KYJbTHBHPOBAHHUS, WCIOJB30BAHHBIX B OSTHX
ypYrBaliCKMX HCCIENOBaHMSX, Brassica carinata 3HAQYUTENBHO TIPEB3OILJIA JAXKE CaMble
COBpEMEHHble THOPHUIHBIE BECEHHHE COpPTa KaHOJbL. JTOMY MPEUMYIIECTBY YPOKAHHOCTH
CHOCOOCTBOBAIIM TaKHe MPU3HAKH, KaK IUIOTHOCTh CTPYYKOB M IUIOTHOCTb PACTEHHUH, KOTOPBIE
ObLTM 3HAUMTEBHO BbIme ayisi Brassica carinata AVANZA 641. Tlpenmectsyromasi pabora
POAEMOHCTpHpOBaia OoJjiee BBICOKYIO BBIPaOOTKY Haa3eMHOW Onomaccel coptoB Brassica
carinata, BBIPAIIEHHBIX BECHOH, MO CPAaBHEHHIO C APYTUMH BHUAAMU MACIUYHBIX KYJIBTYP
Brassica Ha cesepe CIHA (Gesch, et al. 2015). IlpencraBineHHble 31€Ch PE3yJIbTATHI
JIEeMOHCTPHUPYIOT, 4TO copta Brassica carinata, oToOpaHHBIE UIE 3UMHETO KYJbTHBHPOBAHHS C
KOPOTKOW MPOAOJDKUTENBPHOCTH IHSI, TaKXKe AT 3HAYUTENbHO O0ojiee BBICOKHE YPOBHHU
HAJI36MHOM OMOMAcChl, YeM Apyrue KOMMep4YecKHe MaciIH4YHbIe KyJlbTypbl Brassica, coxpaHss
IIPU 3TOM BBICOKHE MOTEHLHAIBl yposkaHOCTH. OOuibHAsS MPOAYKIUs OMOMAcChl, €CIIU OHa
YIPaBJISIETCS] B COUETAHUU C MTPAKTUKOHN 3€MJICyCTPONCTBA, TAKOHM KaK BO3BPAT OCTATKOB YPOXKast
Ha TOJie, palHOHaNbHAs MMOYBOOOpabOTKa, MOANEp)KaHHE CTEPHH, MOXKET CIOCOOCTBOBATH
3HAYUTEIbHOMY BO3BpATy MHTATENbHBIX BEINECTB Ui PACTEHUH W yriepona B IOYBY (CM.
HUKE).

IMpumep 5: Brassica carinata, TOCIeIOBaTEIbHO BhIpALIUBAaEMasi B Ka4eCTBE O3UMOU
MOKPOBHOH KyJBTYpBI Tocie 3epHOBbIX (mmeHuns) B HoBom HOxxHOM Yanbce. ITOT mpumep
JEeMOHCTPUPYET BbIpallMBaHHEe AOWCCHHCKOH TOPYHMIBI B KAa4eCTBE MOKPOBHOH KYyJIbTYPHI B
30HaX C YMEPEHHBbIM TEIUIBIM CYXUM W TPOMHYECKHM CYXHUM KJIMMAaTOM, KaK 3TO BUAHO JUIS
nieHn4Horo nosica B Hosom FOsxaOM Y3ibce BOCTOUHOM ABCTPaIMH MPHU MPOU3BOIACTBE ChIPbS
Ui ToNydeHusi OuoToruiiBa u Ooratoil 0ekoM MyKH B KadecTBe KopMma JJisi CKOTa. 37ech,
94TOOBI BOCIIOJIB30BATHCS TOBBIIEHHOH BJIAKHOCTBIO, KOTOPYIO €T 3MMHUN CE30H, CeMEeHa
MAaCIIMYHbIX KyJbTyp Brassica (IpeMMyIIecCTBEHHO COPTOB KAaHOJIbI) CEHOT OCEHBIO, 3UMOM
BBIPAILUBAIOT U COOMPAIOT BECHOW WJIM B Hauaje JieTa MOCJie BEreTallMOHHOrO mepuoaa 1o S5-7
MecsieB. AHAIOTHYHBIM 00pa3oMm, Brassica carinata mocienoBaTeNbHO BBIPAIIUBAIHN B KAYECTBE
3UMHEH TOKPOBHOM KYJIBTYpPBI, 3aMEHsIsl 3UMHUH nap, Ha epmax B CyOpermoHe, rae U3BeCTHO,

YTO 3UMOW BBINAJAE€T OTHOCUTEJIBHO MHOTrO ocankoB. IlpenimectByroniell KyapTypoil sIBIAsSETCS
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MIIEHUA, CJy’Kalas MPUMEPOM BUAA 3€PHOBBIX KYJIbTYp, U B OTJIMYME OT MPEXKHEH NMPAKTUKH,
OCTaTKH ypOrKasi IPEALIECTBYIOINX KYJIbTYp HE BHOCATCS B IOUBY Ipu Benamke. B Tadmuue 11
0000mmeHbl  TOAPOOHOCTH  BbIpAIIMBAaHUS AOMCCHHCKOW TOPYMIBI, MPOBOJUMOIO B 30HE
YMEPEHHOTO TEIJIOro CyXOro KiuMaTa, Kak omucaHo Beime u B Tabmune 2. bojbimas 4acTb
NOYBBI B 3TOM PETHOHE KIACCU(PUIMPYETCS Kak JIFOBHUCOJb, BEPTHCOJb WM KaJIbLUCOJb,
KOTOpbIE OMUCAHBIL, COOTBETCTBEHHO, B Kjacce Ne9, kiacce Ne3 u knacce Ne7 B onpeneneHusix
KJIacCU(UKALINH ITOYBHI BBILIIE.

B onucanHnoii Bhie cpene Brassica carinata mOCIEIOBATENbHO CESUIM C CEPEIUHBI JI0
KOHIIa ampens [0 KOHIA Masi B CTEPHIO NPEAIIECTBYIOIIErO ypoykas MIIEHUIBI, OOBIMHO Ha
rnyounne 1,25-2,5 cm. HopMmy BbIceBa peryaupoBaiy 10 5 Kr/ra Uit AOCTIDKEHHS] ONITUMAJIbHON
MJIOTHOCTU pacTeHuii B auanazoHe 80-180 pactenuii na M>. Hcnonbsyemble pecypchl ObLiH
TAaKUMH, Kak omucano B Tabmume 11, M BKIFOYAIM HEOPraHWYECKHE a30THBIC, KAJIHUEBBIE U
docdopHbie ymoOpeHUss B TPEUIONKEHHBIX KojimdecTBax. bbuto wucmosis3oBaHo 110 kr/ra
HEOPraHUYECKOro a30THOTO yAOOPEHHUs, YTO, XOTS W MPEBBINAET OOBIYHO PEKOMEHIYEMBIH
yPOBEHb A1 AOMCCUHCKON FOPYHULIBI, MOKET OBITh OIMPABIAHO UIS MIECYAHBIX ITOYB BO BJIAKHBIX
TPONMUYECKUX Cpefax, rae a30T UMEET TEHAEHLUIO BbIMBIBATHCS] U3 KOPHEBOM 30HBL

Tabmuua 11: ITogpoGHOCTH BhIpamuBanus aOUCCHHCKON TOPYHLIBI

Enunuiel Jlanubie
IToppoOHOCTH BBIpAITMBAHUS
Pacnionoxenue Ascrpanust (NSW)
IIpenwecrByromas KyabTypa ITenuna
Hopwma BriceBa Kr/ra 5
VYposxkait Kr/ra 2000
Ypoxaii M]lx/ra 47520
HcTouHNKY SHEepPTrHUH, UCTIOIb3yeMbIe TPU BhIPAIUBAHUN
IMpumenenue ausens @ | MJTx ra”! rog! | 1000 |
ArpoxuMHKaThbl
N-yno6penue (kr N) kr Nra' ron?! 110 (BbIC.)/55 (HM3.)
Hagos kr N ra™! rog’! -
CaO- ynobpenue (kr CaO) kr CaO ralrog!! -
K>O-yno6penue (kr K,0) kr K20 ra” rog’! 30
P,0s- yno6penue (kr P20s) kr P,Os ra! rog! 30
TlecTuuynel krra’ rog’! 10
Tpancnopt 3epHa
I'py3oBuK 10 cOopImKa 3epHa KM 376
(D' Ha ocnose Husueii Tennots! cropanus (HTC) nnst cemsin panca npu 0%
BIakHOCTH 26,4 MJx/kr, B3sito u3: JEC E3-0a3e1 nanHbIx (Bepcus 31-7-2008).
) Ha ocnose motHocTn 832 kr/m’, HTC 43,1 kr/MJIx, B3sito u3: JEC E3-6a3s1
naHHbIX (Bepcust 31-7-2008)

ITpumep 6. Cokpamenue BeiOpocos 117 mist GnoTOmIMBa ¢ HU3KOH YIIIEpOIOEMKOCTBIO C
UCTIOJIB30BAHUEM CBIPbS, MOJydeHHOro u3 Brassica carinata, mOCIeROBaTeNbHO BBIPALIMBAEMON

B Ka4eCTBE 3MMHEW MOKPOBHOU KyJbTYpBI MOCJE apaxuca B ceBoobopore. UToObl paccumTaTh
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00BeM BBIOPOCOB NMApPHUKOBBIX T'a30B IMPH BBIPALIMBAHUN A0MCCHHCKOW TOPYMLBI B NPUMEpE
BbIpaIIMBaHusl aOMCCHUHCKOW ropuuipl, omnucaHHOM B Ilpumepe 1, wucmosp3oBasd MOJIENb
BioGrace v1.4 (http://www.Biograce.net). Monenb COOTBETCTBYET KPHUTEPHUSIM YCTOWYUBOCTH
Hupextusel 1o Bo3oOHOBisIeMor »Heprun (2009/28/EC, RED), xoTopble Takke yKa3aHbI B
HupextnBe mno kadectBy Ttorumsa (2009/30/EC). Pacuerer B mporpamme BioGrace Excel
OCHOBaHbI Ha oleHke >ku3HeHHoro nukia (LCA) nmnst ouenku BeiOpocoB I Ha ommH MJ[x
TOILJIMBA. DTO O3HAYAET, UTO!

* QYHKIMOHAJIBbHON €IMHULIEH SIBJIAETCS «ITPOU3BOACTBO U UCHOJIb30BaHUE 0AHOrOo M/[x
TOIUINBAY.

* Bce sTanbl KM3HEHHOTO IMKJIA OT IMPOU3BOACTBA OMOMACCHl 0O pPacHpeneseHHs
TOIUIMBA NMPHHATHI BO BHUMaHue (cM. Tabmumy 12) m mpencraBiieHbl B PacyeTHOM JIUCTE B
OTIEJNIbHOM MOJyJIE, MPEACTABIISIOLIEM OIMH 3Tal Ha nyTH ouoTorumsa. s Ouororumsa dasa
HCTIOJIb30BAHUS HE NMEET BHIOPOCOB MAPHHUKOBBIX T'a30B, OCKOJBKY BbiaesieMblit CO; siBIsieTcs
ounorenHbM (a BeiOpocel CH4, BO3HUKAIOIINME TIPU COKUTAHUH TOTUTUBA, HE3HAYUTENBHBI).

* Monyne cobupaer naHHble O MOTPEOJCHUH U PACCUUTHIBAET BBIOPOCHI TPEX OCHOBHBIX
razos, cnocoOcteyromux n3mMeneHuro kmMata (COz, CHy u N2O). Iogpobuas nadopmarus o
BKJIAJIe KaXKJIOTO Tasza MpelcTaBjieHa Ha mocienHeM stane pacdera. CyMMa BCeX TpeX ra3oB
BeIpakeHa B 3kBHBajeHTHOM KojmdecTBe CO; (CO253kB.), HEOOXOAUMOM SIS TIOJYYEHUS] TOTO
xe 3¢ dexra mapHukoBbix ra3os (r CO25kB./MJIxk npousseaeHHOro Tomea [ PM).

* Beibpocer [II" kaxmoro Moaysis 3aTeM CyMMHUPOBAIIN JUIsl ToTy4deHust Bbiopocos I o
BCEMY MYTH.

OnHako B LeNAX 3TOTO TMPUMEPA, XOTsS MOJYYEHHOE ChIpbe OYAET HCIOIb30BaATHCS
rJIaBHBIM 00pa3zoM 1uist mpousBoacTea [ PM ast HCIIONIb30BaHMS B KAYECTBE 3aMEHBI TOTUINBA B
TPAHCIIOPTHBIX M aBHALIMOHHBIX BUAAX TOIUIMBA, MOnedb BioGrace MCMONB3YIOT TOJBKO IS
yueta BeIOpocoB III" OT ¢a3el KyIbTUBHUPOBAHHS MYyTH OMOTOILIMBA Ha OCHOBE aOMCCHHCKOMN
TOPYHIIBL, BKJIIOUAsi COOp yporKasi, CYIIKY M TPAHCIIOPTHPOBKY 3€pHA K MECTY XPaHEHHs, C TEM
YTOOBl YCTAHOBUTH TOTEHLHUAN KYJIbTUBUPOBAHUA AOMCCHHCKOW TOPYHWLBl ST CHIDKEHHS
yIIEPOIOEMKOCTH B COOTBETCTBYIOIIEM IYTH TOIUIMBA B YCIOBHSIX KYJIBTUBHUPOBAHUS, TIE
aOVCCHHCKYIO TOPYMIY BBIPAIMBAIOT B KAayeCTBE 3MMHETO IOKPOBA, 3aMEHss Map MU IOCHe
NpeAIecTBYOIHUX O0000BBIX (apaxuca) B perMoHe B 30HE TPOIMUYECKOTO BJIAYKHOTO KJIMMATA.
Tem He MeHee, Ui TOro, YToOBI OLIEHNUTH BbIOpOCH! 11T mocnenoBaTenbHO M TakKUM 00paszom,
9TOOBI 3TO COOTBETCTBOBAIO (DYHKIIMOHAJIBHON enuHuIle, mpeanosaraeMbiii Bbixon ['PM ans
cokpateHHoro mytu ObuT puHAT paBHbIM 0,58 M T:x 'PM/MJIk cemsiH aOUCCHHCKOHN TOPYHIIBL
Oranel npomsBoactea I PM m3 kynbTuBupyemoi Brainica carinata, KOTOpble HaxOISATCS B

npenenax TPaHULbI CHUCTEMBbI «OT CKBAXKHHBI K pe3epByapy» KalbKyJsitopa BbiOpocos 11T
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BioGrace, nokazansl Ha @urype 1. Koaddunment pacnpeneneHust Ui MEPBBIX TPEX 3TAIOB
UCTIOJIb30BaHUS Maciia aOMCCUHCKON ropunibl cocrasisier 0,613.

Beibpocsr III' gy moTpebnsieMbIX pecypcoB U TOIUIMBA, WCIOJIB30BAHHBIX BO BpEMs
KYJbTUBHPOBAHHS, MOTYT OBITh OLIEHEHBI HA OCHOBE KOJIMYECTBA MOTPEOISAEMBIX PECYPCOB HIIH
TOIUIMBA TMyTeM YMHOJKEHHUS Ha COOTBETCTBYIOILIHE KO3(P(UIMEHTHI BHIOPOCOB, aHAJIOTHYHO
NPEACTaBICHHBIM B 3JieKTpoHHOH Tabnmue BioGrace. BriOpochl, monyueHHBIE M3 TOILIUBA,
UCTIOJIB30BAHHOTO TIPU TPAHCIIOPTHPOBKE CEMSTH, Maciia WIH TOIUIMBA, MOTYT ObITh PACCUHUTAHBI
Ha OCHOBE aHAJIOTMYHO MPENOCTaBJICHHBIX KO3(PUIIMEHTOB BHIOPOCOB MJIsi COOTBETCTBYIOMIETO
TUMA TOIUIMBA, YMHOYKEHHBIX Ha MPOWAEHHOE paccTosiHhEe U 3(PPEKTUBHOCTb HCIOIB30BAHUS
TOIUIMBA KOHKPETHBIM BUIOM TPAHCIOPTa (HANpHMeEp, KEJIE3HOIOPOKHBIM, aBTOMOOMIIBHBIM
WJIA MOPCKUM TPAHCIIOPTOM).

Bonee Hu3kue 3HaYEHHS TEIUIOTHI CTOPAHMS, BhIpaKeHHbIE B M/K/Kr 1 NOJydeHHbIE H3
TaONMUIBl TaKUX 3HAYEHWH, MPEJOCTaBJIeHHOW B aHainuTudeckoil Ttabmuue BioGrace,
UCTIOJIB30BAIM [T OTPEACTICHUs] YHEPreTUYECKOro COAEpIKaHUs 3€peH, Macel, MYKH Ha
pasMMYHBIX JTamax mnytd, W nposogwnu nepecder B MJlx nHa MJx IPM, ¢ yderom
(YHKLUMOHAIBHON €IUHULIBL.

Ju3enb, HCMONB3YeMBbIH Ui 3alpaBKd  TPAKTOPOB M CEJIBbCKOXO3SAHCTBEHHOTO
00OpyIOBaHUs, UCTIONIB3YEMOTO MPHU BBIPAIIMBAHUN aOMCCHHCKON TOPYHLbI (11 MOATOTOBKH
NoJIeH, oceBa, BHECEHUS] arpOXMMHKATOB U YOOPKH ypOsKast), a TAKXKe SJIEKTPUIECKask SHEPTHs,
UCTIOJIb3yeMast Uil CYIIKH COOPaHHOTO 3epHa aOMCCHHCKOW TOpPYMLbI, TaKK€ BHOCST BKIIAA B
BBIOPOCHI MAPHUKOBBIX I'a30B, M OHH TAKXKE YUUTHIBAIOTCS KaK 4acTh (pa3bl BbIPALUBAHHMSL

Beibpocs! III" mis TommBa, HCHOIb3YEMOTO BO BPEMsl BBIPALITMBAHUS, MOXKHO OLIEHHTD,
OCHOBBIBAICh Ha KOJHMYECTBE FHCIOJb30BAHHOIO TOIUIMBA, NYTEM YMHOXKEHHS  Ha
COOTBETCTBYIOIHE KO3((UIUEHTH BBIOPOCOB, aHAJIOTUYHO NPEACTABICHHBIM B 3JIEKTPOHHOM
tabmue BioGrace.

ITpou3BOACTBO pECYPCOB, HCHOJB3YEMBIX MPH BBIPAIIMBAHUN KYJIbTYp, TAKHUX Kak
ynoOpeHuss W TECTULHMIbI, MMEET CBSI3aHHBbIE C 3THM BBIOPOCHL, KOTOPBIE MOJDKHBI OBIThH
BKJIFOYEHBbI Kak 4acTh BbIOpocoB III' B TedeHHe KM3HEHHOTO IMKJIA HA MyTH MPOHM3BOACTBA
OMOTOIIMBA;, OHM pPACCUMUTAHbI HA OCHOBE KOJIMYECTBA PECYPCOB, HCIIOJB30BAHHBIX IPH
BBbIPAIIMBAHUH KYJBTYP, U KO3 uIreHTa BHIOPOCOB N0 yMoauaHuio (T npomsseneHHoro II/kr
CBIPBsI), AOCTYITHOTO JJISl ITpOLiecca MPOM3BOICTBA COOTBETCTBYIOIIETO ChIpbs (0a3za nanubx JEC
E3; Bepcus 31-7-2008). CymiectByer TaKke AOMOJHHUTEIBHBII HCTOYHUK BBIOPOCOB OT
BBIPAIIMBAHUS, KOTOPBIH TpeOyeT y4ueTa, uTo SIBISIETCS CJIEACTBHUEM IOJIEBBIX BBIOPOCOB 3aKUCH
aszota (N20), mapHUKOBOTO Ta3a, B 265 pa3 bonee mourHoro, yeM CO,. Takue nmojieBbie BHIOPOCHI

JENSATCST HA TPU JAOMOJHHUTENbHBIE KaTeropuu: mpsimble BeIOpockl NoO ¢ mosiel, KOCBEHHbIE
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BbiOpockl N>O B pesynbTaTe BbIIIENAYUBAHUS U CTOKA, W KOCBEHHbIe BBHIOpOCH NO B
pesynbrate yneryunBanus NHz u NOx. IlonieBbie BBIOPOCHI SIBIISIFOTCSI CIIEACTBUEM PA3JIOKESHHUS
WIA CKWTaHHWsT OPraHUYECKHX BEIECTB, MOJYYEHHBIX W3 PACTUTENbHBIX OCTATKOB, a TaKXkKe
CIIEICTBUEM CaMOTO HCIIOJIb30BAHUS a30THBIX YAOOPEHWH, U SBISIOTCS OICHOYHBIM MOJYJIEM
BbIOpOoCcOB N>O B anekrpoHHOM Tabmuue BioGrace (kak omumcano B pazmene «OnpeneneHus»»
HACTOSIIEH 3asBKHU).

TpancmopTupoBka 3epHa B TMyHKTBI cOOpa U XpaHEHUs, MONJEPKUBAEMbIE
KOMMEPYECKUMHU MEPEBO3YMKAME 3€pHA, Tak:ke ObLla MOTEHIHATBbHBIM HCTOYHHUKOM BBIOPOCOB
III". XapakTep TpaHCHOPTa, TOIUIMBO, HUCIOJB30BAHHOE BO BpEMsl NMEPEBO3KH, M MPOIIEHHOE
paccTosiHue ObUTH 3apPErHCTPUPOBAHBI M MCIIOJIB30BAHBI [JIsl OTIPEAeNICH s YHCThIX BbIOpocoB I
(Tabauma 12). [ns ueneit 3Toro npumepa paccMaTPUBAETCS TOJBKO TPAHCIIOPTUPOBKA 3€pHA HA
MECTHOE XpPaHIIIUIIE.

Tabmuua 12: TpancnopTUpoOBKa 3epHA, Maclia U TOTUTHBA

Tpancnoptusie | Tomnuso | Paccrosnue | Paccrosaue
cpeacTaa oT @®epmsbl 1 | oT @epmsr 2
(kM) (kM)
3epHO O MECTHOTO XPaHUJIHIIA I'py3oBuKk Jusens 45,05 80,5
3epHO OT XpaHWJIHUIIA 10 TOPTa I'py3oBuk Huzens 800,17 505,44
1
3epHo ot nopra 1 mo mopTta 2 I'pysoBoe cyano |  Jlusenb 8423
3epHO Ha mepepadaThIBAIOIIUH I'py3oBuk Huzens 30
3aBOJ
Macno Ha paduHEpOBaHHE I'py3oBuKk Jusens 1178
I'PM no I'pyzoBuk Huzens 150
pacnpenenuTeIpHOro HeHTpa
I'PM no A3C I'pyzoBuk Huzens 150

Bce BbIOpoCH, cBeneHHbIe B TaOJUIly BO BpeMsi (pa3bl KyJbTUBHUPOBAHHS, CYIIKH H
TPAHCIIOPTHPOBKH, ObUTH NOOABIIEHBI, YTOOBI ONPENETUTh O0IIee 3HAYeHHE BEIOPOCOB st (a3l
BbIpamuBanus (cM. Tabmuiy 13 mo BeiOpocam (passl BeipamuBanus st ¢pepmbl 1 u Tabmumy 14
1o BeIOpocaM (pasel BbIpamuBanus At pepmsl 2). s BeIpaiuBaHusl aOMCCUHCKOW TOPYHIIBI U
MOCIIENYIOLIe TPaHCHOPTHPOBKH 3€pHA Ul XPAaHEHUS B MECTHOM XpaHWIHIIE 3€pHa K
BbIOpOCaM MPUMEHSIOT KO3(PPHULMEHT pacpeneseHns, YIUThIBAIOIUN TOT (akT, u4To PpaKius
Macyia abOUCCHHCKON TOPYHLIBI COCTaBIIsAET 63% HSHEPTUU CEMEHH U SBJsIeTCsl (Ppakiuel ceMeHH,
KOTOpast YHHKaJIbHO mepepabareiBator B I PM. Takum oOpas3oM, BIUIOTP A0 MOMEHTA, KOTAA
macno mnepepabarteiBatror B I'PM, mpousBeneHHblE BBIOPOCHI YMHOMKAIOT Ha KO3(DPHUIUESHT

pacnpeneneHus.
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Tabnuua 13: BeiOpocsl B pe3ynbTare BblpaluBanus abuccuHckon ropunis! (Pepma 1 u3

ITpumepa 1)
Koadpdunuent He- Pacnpenenennrie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 50,47 30,91
aOVCCHHCKON TOPYHIIBI
Cymka abuccunckol | 61,3% 0,99 0,01
TOPYHILIBI
Ecc BrIpaiquBanus 31,5
Tpancnoptuposka 3epHa | 61,3% 0,28 0,17
(rpy30BHK)
Ew TpancnopTupoBKH 0,17

Tabnuua 14: BeiOpocel, cBsi3aHHbIE C BBIpPALIMBAHUEM a0MCCUHCKOM ropuuisl (Pepma 2

u3 IIpumepa 1)

Koadpdunuent He- Pacnpenenennrie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 93,66 57,37
aOVCCHHCKON TOPYHIIBI
Cymka abuccunckol | 61,3% 0,99 0,01
TOPYHILIBI
Ecc BrIpaiquBanus 58,0
Tpancnoptuposka 3epHa | 61,3% 0,48 0,29
(rpy30BHK)
Ew TpancnopTupoBKH 0,29

Mopnens BioGrace yuuThiBaeT emie oauH (pakTOp IpH pacueTe HUCTOro BbIOpoOca
MapHUKOBBIX ra30B - TO €CTh 0KHUIAEMOE COKpallleHHe BhIOPOCOB MAPHHKOBBIX ra30B, KOTOPOE
MOKET MPUBECTH K MPUMEHEHHUIO YJIyUYIIEHHBIX METO/IOB YIIPABJICHHUS 3€MEJIbHBIMH PECYypCamMHu B
cllydae BbIpAIlUBaHHsI OMOIHEPreTHYECKOH KYJIbTYPBhI, MO CPABHEHHIO ¢ OOBIYHOW MPAKTUKOM.
Coxkpamienne BBIOPOCOB, HaspiBaeMoe Eg,, Tpeanonaraer, 4YTro yAy4IIEHHbIE METObI
yIpaBJeHUsT 3eMEJIbHbIMH pecypcaMH MNPUBOISIT K YBEJHUEHHIO MOTJIOILIEHHs Yriepoia Ha
yMpPaBIsieMbIX 3€MJISIX, YTO KOMIIEHCHPYET YacTh BBIOPOCOB, MPOM3BOAMMBIX Ha 3Tamax
BbIPALMBAHUS, O0OPaOOTKM M TPAHCIOPTHPOBKM MYyTH. B KOHKPETHOM Cjydae BbIpALIMBAHHSI
aOVCCHHCKON TOpYMIBI, KaK ONHCAHO B HACTOSIIEH 3asBKe, OXHMIOAECTCS OTIOJHUTENbHOE
COKpaleHHe BbIOPOCOB B CBSI3U C MEPEXOJIOM OT ITyOOKOH BCIAIIKU MOYBLI K 00paboTKe MOYBbI
0e3 BCHAIIKM M 3aMEHOH MapoB MOYBOMOKPOBHOW KYJIBTYpPOH, KOTOpPas BO3BpAINaeT OONBIIYIO
4acTh CBOeH Omomacchl oOpaTHO B TOYBYy npu cbope ypoxkas. Monenr BioGrace naer
KOJIMYECTBEHHYIO OLICHKY U MpHcBauBaeT 3HaueHHe Esca B enuHuuax TonH CO;2, BO3BpaIiaeMoro
B TMOYBY/Ta/TOA, HAa OCHOBAHMM OJTHX VAy4YIeHWH (cM. 3HaueHus1 Ega, Tabmuma 15).

Bnocnencteum 310 mpeoOpasyror B ToHHel CQ;, Bo3Bpamaemoro B mouBy/M/JIx
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npousBeaeHHoro OuororuBa I'PM, koTopoe 3areM MCMONB3YIOT UIT COKPALIEHHs] YHUCTBIX
BbIOpOcoB Beero nytH (cMm. Tabmumer 16 u 17).

Kak MO)XHO BUAETH JJIs1 BBIPAIIMBAHUS a0MCCUHCKOHW ropyuibl Ha (gepme 1, BBIOPOCHI
COz-3xB. Ha MJIx mpoussenenHoro I'PM sBisrorcst orpunarensHbiMHu (-35,6 ToHHBI COs-
5kB./MJIx npousseneHsoro I'PM), ecnu ToMpkO paccMarpuBarh a3y BBIPAIIUBAHHS Ha MYTH
npousBozacTBa I PM, obo3Havass unctoe cHmwkeHue atmMochepHsix ypoBHed I Ha enmHuUIY
NPOM3BEACHHOTO TOIUIMBA B PE3YJIbTATE BBIPALIUBAHHUS AOMCCHHCKON TOPYHMLBI B YCJIOBHUSX
BhIpamuBanusl Ha ¢epme 1. Ha depme 2 BoiOpocsl CO;-3kB. Ha M)k mpomssenennoro ['PM
Takke oTpunarenbHbl. mnpomsBoautcss -17,6 ToHHbl COz-5kB./M]J)x TPM. ®@akrtopsl,
criocoOcTByromue OOJbIIEMYy COKpaIleHHI0 BeIOpocoB Ha Depme 1, BKIOYAIOT: (a) MEHbBIIEe
UCITIOJIb30BAHNE HEOPTraHMYECKOTO a30THOTO YAOOPEHHS, YTO CHOCOOCTBOBAJIO CHH)KEHHUIO
BbIOpocoB III' B mMOJNEBBIX YCNOBHUSX, a TaKke BBIOPOCOB B TEUEHHE >KU3HEHHOTO LIHKJIA,
CBSI3aHHBIX C IMPOW3BOJCTBOM a30THBIX ynoOpenuii; (b) Oonee HU3KMH pacxon TOILMBA IS
CEJIbCKOXO3SHCTBEHHON TEXHHMKH, HCIIOJIb3yEeMONW BO BpPEMs BBIPAIUBAHMS, XOTS KOJUYECTBO
BO3/EJIBIBAEMBIX F€KTAPOB ObLIO (PAaKTHUECKH BBILIE.

Tabmuua 15: Yaydimenne ynpasieHUs 3eMelbHbIMU pecypcamu (pepmsr 1 u 2)

ITaI0HHOS
dakTruccKoe
seMTeTOMb30parHe | SSMICTONb308a Cchuika
HUC
Knumaruaeckuii perunon Tpomuucckuii Tpomuueckutii | [laparpad 6.1,
BIQKHBIN BIQKHBIN Pemreane
KOMHCCHH
Ty mouBsl Huskoaxrusnas ranaalHuskoakrueHas| [aparpad 6.2,
rIMHA Pemenne
KOMHCCHH
O6paboTka mOUBHI be3 Benamku ["'myGokas Tabnuua 3,
BCIIAIIKa Pemenne
KOMHCCHH
Y pOBCHR HCHIOMB3YEMBIX PECYPCOB Beicokuii, 6e3 Hrrzkwit Tabmuma 3,
HaBO3a Pemenne
KOMHCCHH
SOCsr 47 toun C/ra 47 roun C/ra | Tabmuna 1,
Pemenne
KOMUCCHH, C
MPUMCHCHHUEM
KJITUMATHYECKO
r'0 PCTUOHA U
TUMA TIOYBBI
FLu 0,48 Touu C/ra 0,48 Toun C/ra | Tabmauma 2,
Pemenne
KOMHCCHH
Fuc 1,22 touu C/ra 1,0 tons C/ra | Tabmuma 2,
Pemenne
KOMHCCHH
F: 1,11 Touu C/ra 0,92 Toun C/ra | Tabmauma 2,
Pemenne
KOMHCCHH
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SOC; * 30,6 Touu C/ra |20,8 touH C/ra
Esca ** 1,79 toun CO,/ra/rox |
>FSOCi: SOCST X FLU X FMGX F[

**Esca= (SOCa- SOCr) *3.664/20

Tabnuua 16: BeiOpocel, cBsi3aHHbIE C BBIpAIIMBAHUEM a0MCCUHCKON ropuunsl (Pepma 1

u3 IIpumepa 1)

Koadppunment He- Pacnpenenennbie | Beero
pacripenesieHusl | pacrpeiesieHHble | pe3yJbTaThl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 50,47 30,91
aOVCCHHCKON TOPYHIIBI
Cymka aOMCCUHCKOM 61,3% 0,99 0,01
TOPYUIIBI
Eec BBIpaIuBanus 31,5
Tpancnopruposka 3epHa 61,3% 0,28 0,17
(Tpy30BHK)
Ew TpancnopTupoBKH 0,17
bonyc wmm Ega 100,0% (67,3)* (67,3)* (67,3)*
Bcero (15,6)* (35,63)*

* udpel B ckOOKaX SBISIOTCS OTPULIATEbHBIMU

Tabnuua 17: BeiOpocsl B pe3ynbTare BhIpaliuBanus abuccuHCKoM ropunis! (Pepma 2 u3

ITpumepa 1)
Koadppunment He- Pacnpenenennbie | Beero
pacripenesieHusl | pacrpeiesieHHble | pe3yJbTaThl
pe3yJbTaThl
Bce pesynbratel B CO25xB./ Mk TPM
Bripamusanue 61,3% 93,66 57,37
aOVCCHHCKON TOPYHIIBI
Cymka aOMCCUHCKOM 61,3% 0,99 0,01
TOPYHILIBI
Eec BBIpaIuBanus 58,0
TpaHcnopTUPOBKA 3€pHA 61,3% 0,48 0,29
(rpy30BHK)
Ew Tpancnoptuposku 0,29
bonyc wnn Egca 100,0% (76,2)* (76,2)* (76,2)*
Bcero (52,9)* (17,64)*

* udpel B ckOOKaX SBISIOTCS OTPULIATEbHBIMU

IMpumep 7. Cokparnenne BoiOpocos I, cBsizanHOE CO BCceM myTeM npousBoacTea I PM ¢
UCTIOJIb30BAHNEM a0MCCUHCKON TOPYHLBbI JUIsI MPOU3BOACTBA CBHIPBSl MPH MOCIEIOBATEIBHOM
BBIPAIMBAHUN B KayeCTBE 3UMHEro IOKpPOBAa IOCHE apaxuca B ceBoobopoTe. ITOT mpuUMeEp
IeMOHCTpUpYyeT cokpameHue BeiOpocos I, mocturaemoe Ha BCceM MyTH mpou3BojacTtBa I PM
MIOCPENICTBOM  HUCIOJNb30BAHUSI  ChIpbSl M3  AOMCCHHCKOM  TOPYMIBI,  BBIPALIMBAEMOM

MMOCJICAOBATCIIbBHO B KAaUYE€CTBE HOKpOBHOfI KYJIBTYPbI B 30HEC TPOMUYICCKOI'0 BJIAXKHOI'O KJIMMATa




76

nocie BelpamrBanns 0000BbIX KyIbTyp (apaxuca). Kak onncaHo B mpeAIIeCTBYIOIIEM TPUMEPE,
Brassica carinata BeipamuBanu 3uMoit 2015-2016 B kadecTBe 03UMON MOKPOBHOH KYJIBTYPBI,
3aMeHssl 3UMHHI map, Ha AByX (epmax B roro-soctouynoil wactu CIIA. IlpemmecTsyromieit
KYJbTYpOH, BbIpalinBaeMoi Ha obeux ¢epmax, Obl1 apaxuc, Bug O0OOBBIX KynbTyp. B oTimune
OT OOLIENPUHSTON NMPAKTHKH, OCTATKH apaxica He ObUIM BHECEHBI B MOYBY IYTEM BCHAIIKU
nocyie yOOpKH ypoKasi, HO BMECTO STOTO HCIHOJB30BAH 00paboTKy 0Oe3 BCHAIIKH, YTOOBI
OCTaTKH apaxuca OCTaBAJIUCh Ha TOJIE.

s Toro, 4ToOBI paccUMTaTh BO3AEHCTBHE MAPHUKOBBIX I'a30B NPU KYJIBTHUBUPOBAHUHU
aOVCCHHCKON TOpYMIBl B 3THUX MpPHUMEpax, HCroybp3oBann moaens BioGrace v.1.4 (http://www.
Biograce.net), kak omucano panee. B Tabmuie 18 00oOmeHsl COOTBETCTBYIOIUE MOAYJIU U3
monenu BioGrace V1.4, KoTopble YUUTBIBAIOT BCE COOTBETCTBYIOIINE BBIOPOCHL, MPOU3BOAUMBIE
Ha TyTH TipousBojacTBa OuoTomuea I PM (0T ckBakwHBI 10 pe3epByapa). B omucanHOM 31ech
npUMepe, B OTIMYHE OT MPEAIIECTBYIOIEro MPUMEpPa, KOTOPBIH paccMaTPUBAI TOJIBKO BBIOPOCHI
IIPU BBIPAIIUBAHUH, PACCMATPUBAIOTCS BCE UCTOUHUKH BBIOPOCOB, MEPEUUCIIEHHBIE BBILIE.

Ha stane BeipamuBaHust BBIOPOCHI, CBSI3aHHBIE C TIOATOTOBKOW CEMSIH M TIOJIEH, TIPSIMBbIE U
KOCBEHHbIE BBIOPOCHI, CBSI3aHHBIE C TIPUMEHEHHEM pPECYpCOB, BBIOPOCHI, CBS3aHHBIE C
UCTIOJIb30BAHUEM CEJIbCKOXO3HCTBEHHOTO O00OpPYNOBaHMS AJISI MOCEBA, BHECEHHEM PECYPCOB,
cOopoM yposkast ¥ T.A., BBIOPOCHI, CBS3aHHBIE C MCIIOJB30BAHMEM SHEPTUM JUIA CYIIKH 3€pHA, U
BbIOPOCHI, BO3HHUKANOIINE B pe3ysbTaTe BoICBOOOKAEHUS N2O B MOJEBBIX YCIOBHSX, SBJISIOTCS
TAKUMH, KaK OMHCaHO B mpeauectsytomeM rnpumepe (Ilpumep 6) u cymmuposansl B Tabnnuax
13 u 14.

Tabmuua 18: Mcrounnku Beiopocos I, yuutsiBaemblie monensto BioGrace 1.4

Bei6pocs! npu Beipammusanuu (Eec) BeipamnBanue abuCCHHCKON TOPYHIIBI
Cymurka aOuCCHHCKON TOPYHIIBI

Bribpocs! mpu obpabdoTtke (Ep) DKCTpakuus Macia

PadunupoBanmne macna

I'mnporennpoBaHue macia abuccuHCKON
TOPYUIIBI

Bribpocs! npu Tpancnoptaposke (Eqq) TpancnopTupoBka 3epHa aOMCCUHCKON TOPYHIIBI
TpancnopTupoBka Macyia a0UCCHHCKON TOPYHLIBI
Tpancnopruposka I PM B xpaHunuuie
TpaHcnopTHPOBKA Ha 3aIPABOYHYIO CTAHLIUIO

Bribpocsl u3-3a U3MEHEHUs]
3emuieniob3oBanus (E1)

CHxenue BeiOpocoB (bonyc nmn Egca)

Jnsa sTanoB oOpabOTKH, KOTOPbIE BKJIIOYAIOT 3KCTPAKLUIO Macia MU mepepadoTKy B
OMOTOIIIMBO, MPOU3BOJCTBO THAPOOUYHINEHHOTO pacTutesnbHoro Macna (I'PM) Obl10 BRIOpaHO B
Ka4yecTBe Hauboyiee BEPOSITHOTO KOHEYHOT'O HCIOJIB30BAHUS ChIPbSl U3 a0MCCHHCKOW TOPYHIIBL.

Ha 3tane npobneHus u u3BJIeYEHUs] MACIa IEKTPUIECTBO st pabOThI IIpecca U 000pyIOBaHUS
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JVHUU IpOOJIeHHs], a TaKKe IaporeHepaTop, paboTaromui Ha MPUPOSHOM Ta3e, sl OTOTUICHHS
SIBJIIIOTCSI OCHOBHBIMH HCTOYHHMKaMu BbeIOpocoB III', xoropeie yumrbiBatroTcst B Mogenun LCA.
XUMHUYECKHE BEIIECTBA, UCTIOIb3yEMbIE ITPH SKCTPAKLIMH Maciia U3 MyKH (HarpuMep, reKcaH), a
TAKXKE TpPH JAErYMMHUpPOBaHMM W paduHUpoBaHMU noObiToro Macna (Hampumep, NaOH u
docdopHass kucnora), Takke crmocoOcTBYOT BhiOpocam [T B TeueHUe SKM3HEHHOTO MHKJIA U
Takke yduThiBarOTCs. Jlsi mepepabotku macna B [PM sjekTpuuecTBO M maporeHepaTop,
paloTaromuii Ha TPUPOAHOM  ra3e, SBISIOTCS OCHOBHBIM  HCTOYHHKOM  SHEPTHUH,
CHOCOOCTBYIOIIMM BbIOpOCaM MApHUKOBBIX T'a30B, a TaKXKe BOJIOPOI, HUCIOJIb3YEMBbIH B CaMOM
nporecce THAPOOYNCTKH. Kak mpaBuiio, 3Ha4eHHUs BBIOPOCOB MO YMOJTYAHHUIO UCTIOJIB3YIOT IS
3TUX 3TanoB 00pabOTKH, OCKOJBKY OHU MPEICTABIISIFOT COOOM XOPOIIO OTIaKeHHbIE MPOLECCHI,
KOTOpPBIE HE CHJIBbHO paznuuaroTcsi. CyIEecTBYOLUINE 3HAUYSHHSI 110 YMOIYAHHIO Ul SKCTPAKLIHH
parcoBOro Maciia M THAPOOYUCTKH OBLTH HMCIONB30BaHBl JJIsI MyTH aOWCCHHCKOW TOPYULIBL,
MIOCKOJIBKY OHH, KaK OKHAAeTCs, He OyOyT CYIIECTBEHHO OTJIMYAThCS, HE3aBUCHMO OT TOTO,
NPUMEHSIOTCSI JIU OHU K parncy uin abuccuHCKoW ropumue. Beibpocel Ha sTanme oOpaboTku
npuBenensl B Tabmume 19. Xora pasnuysble oOIIMe KOJMYECTBA Macia IPOU3BOMAATCS H
o0palaTbIBarOTCSI HM3-3a pAa3HUIBI B YPOXKAHMHOCTH 3€PHA, IOCKOJNBKY 3TH BBIOPOCHI
HOPMHpOBaHbI Ha oOmee koamuectBo ['PM, monydeHHOro W3 BKJIaga KaXIou ¢epmsl,
HOPMAaJIM30BaHHbBIC BEIOPOCHI MPU 00pabOTKe paBHBI ISl IPOM3BOACTBA 3epHA KaxK 0N (hepMOi.

Tabmuua 19: Beibpocs! npu nepepaboTke 3epHa aOUCCUHCKOHN rOpYHIIbI B OMOTOILTHBO C

HU3KOH yIJIepOAOEMKOCTBIO

Koadpdunuent He- Pacnpenenennrie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJbTaThl
Bce pesynbratel B CO25kB./ MLk 'PM
DKCTpaKLUs Macya 61,3% 6,41 3,92
I'mpporenuposanue 100,0% 9,34 9,34
pPacTUTEIbHOTO Macja
E}, BeIpammBaHus 13,3

Jlns BBIOPOCOB, CBSI3aHHBIX C TPAHCIIOPTHUPOBKOH, PACCTOSHUS, MPOWUICHHBIE MEXAY
BoporaMu  (epmbl,  OmmKalIIMM ~ 37€BaTOPOM  3€pHA,  ApOOMJIBHOW  YCTaHOBKOH,
macnonepepabareiBatomuM  3aBogoM ['PM m 3ampaBo4HOl CTaHIMEN, HCIOJNB3YIOTCS IS
OLICHKH TPAHCIOPTHBIX MOTPEOHOCTEH B TOIUIMBE. 3aTPaThl HA MPOU3BOACTBO 3JIEKTPOIHEPTHHU B
XPAHWJINIIAX OCHOBAaHbl Ha KOJIMYECTBE CHIPbS U OHOTOILIMBA, KOTOPOE, B CBOI O4YEpenb,
pPacCUMTBIBAKOT MCXOAs M3 YPOXKAHHOCTH 3€pHA. B 3TOM KOHKPETHOM INpHUMEpPE 3€pHO,
BhIpaieHHoe Ha pepmax B CesepHoii @nopune u FOxuoM J[>opmkun, ObLIO IEpeBe3eHO B OJIUH
U3 TpeX MyHKTOB cOOpa, a 3aTeM OTMPABJICHO HA IPy30BHKaxX B mopt Tamma, rae 3epHO ObLIO
COOpaHO W 3arpy’k€HO B TPIOMBI MOPCKOTO I'Py30BOTO MEPEBO3YMKA. 3€pHO ObLIO MEPEeBE3EHO

MopeM B PyaH, @paHums, a 3areM aBTOMOOWJIBHBIM TpaHcrmoptoM B ['pann-Kpone s
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apobneHus. 3aTeM pacTHTEIbHOE MAacyio OBLJIO IEPEeBE3eHO Ha TPY30BHKE B AHTBEpIICH,
Benbrust, ans XpaHeHus, a 3aTeM Ha rPy30BUKE Ha MaciomnepepadaTbBaroIinii 3aBoa B JloHxKece,
@DpaHuys, U TPEeBpaLIeHns B TOILIHBO myTeM nepepadotku I'PM. TlpoiineHHble paccTOsIHUS U
TOIUJIMBO, MCIOJB30BAHHOE BO BpeMs mnepeBo3ku (00o0meno B Tabmuue 20), mpumMeHsIN JUist
OTIpeNieNIeHNs] BBIOPOCOB, MPOU3BOAMMBIX Ha dTamax nepeBo3kH, kak mansd Pepmsr 1 (Tabmmma
21), Tak u miast @epmer 2 (Tadnuua 22).

Jlnis 3Tana BeIpaLUBAHUS, TPAHCIIOPTUPOBKHU 3epHAa a0MCCHHCKOHN TOPUYHIBI B APOOHIIKY,
craguu ApoONeHHs MACIUYHBIX KYJIbTYp M OKCTPAKIMU Macia K BbIOpOCaM MNPHUMEHSUIH
KO3 UIIUEHT pacrpeneieHust ajisi ydera Toro (akra, 4to ¢pakmust macia aOUCCHHCKOU
ropuuibl cocraBisier 63% SHepruu cemsiH, U 3TO (pakuust CeMsiH, KOTopas YHUKAJIbHO
nepepabarbiBaercss B [PM. Takum o0pasom, BIJIOTP OO MOMEHTa, KOIAa Maclo
nepepabarbiBatoT B I PM, BbIOpoChl yMHOXArOT Ha koddduiuent pacnpenenenus (0,63), B To
BpeMsI KaK Ha MOCJIEAYIOIIUX 3Tanax BbIOPOCH cunTatoT paBHbIMH 100% pacueTHBIX 3HAUECHUI.

Tabmuna 20: TpancnopTHUpoBKa 3epHA, Maciia ¥ TOTUTNBA

Tpancnoptuble | Tommmso | PaccrosHmue | PaccrosiHue
cpeacTaa oT @®epmsbl 1 | oT @epmsr 2
(kM) (kM)
3epHO O MECTHOTO XPaHUJIHIIA I'py3oBuKk Jusens 45,05 80,5
3epHO OT XpaHuauIa 10 nopra | I'py3oBuK Junsens 800,17 505,44
3epHo ot nopta 1 1o mopTta 2 I'pysoBoe cyano |  Jusenb 8423
3epHO Ha mepepadaThIBAIOIIUH I'py3oBuk Huzens 15
3aBOA
Macno Ha paduHEpOBaHHE I'py3oBuKk Jusens 1193
I'PM no pacnpenenurenbHOro I'py3oBuk Huzens 150
LIEHTpa
I'PM no A3C I'py3oBuK Juzenp 150
Tabnuua 21: BeiGpocs! oT Tpancnoptiposku (Pepma 1)
Koadppunment He- Pacnpenenennnsie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM

TpaHncnopTUpoOBKa 3€pHA 61,3% 0,27 0,17
(rpy30BHK)
TpaHncnopTUpoOBKa 3€pHA 61,3% 4,72 2,89
(rpy30BHK)
TpaHncnopTUpoOBKa 3€pHA 61,3% 6,50 3,98
(Mopckast)
TpaHncnopTupoBKa Macia 100,0% 0,07 0,07
aOVCCHHCKON TOPYHIIBI
TpaHncnopTupoBKa Macia 100,0% 2,91 2,91
aOVCCHHCKON TOPYHIIBI
Tpancnopruposka I'PM 100,0% 0,41 0,41
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B XpaHUJIMILE
TpancnoprtupoBka  Ha 100,0% 0,74 0,74
3anpaBOYHYIO CTAHLUIO
Ew TpancnopTupoBKH 8,3
Tabnuua 22: BeiGpocs! oT TpancnopTiposku (Pepma 2)
Koadppunment He- Pacnpenenennnsie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
TpaHncnopTUpoOBKa 3€pHA 0,48 0,29
(rpy30BHK)
Tpancnopruposka 3epna | 61,3% 2,98 1,83
(rpy30BHK)
Tpancnopruposka 3epna | 61,3% 6,50 3,98
(Mopckast)
Tpancnopruposka macna | 61,3% 0,07 0,07
aOVCCHHCKON TOPYHIIBI
Tpancnopruposka macna | 100,0% 2,91 2,91
aOVCCHHCKON TOPYHIIBI
Tpancnoptuposka I'PM | 100,0% 0,41 0,41
B XpaHWJIMILE
Tpancnoptuposka  Ha | 100,0% 0,74 0,74
3anpaBOYHYIO CTAHLIUIO
Ew TpancnoptupoBku 8,4

Kak ommcano paHee, KOCBEHHbIE H3MEHEHHS B 3€MJICTIOJIb30BAHHMH MOTYT BHOCHTH
3HAYUTENbHBIN BKJIa] B BbIOpoce! 1" B myTn OuoTorumBa U yuuThIBatOTCS B Mozenu BioGrace
KaK TOTEHIMAJbHBIA HCTOYHUK BbIOPOCOB mMapHUKOBBIX razoB (III'), kotopeie MOryt OBITH
noOaBlieHbl K BBINEYNOMSHYTHIM (azam. OpHako B cnocoOe BhIpaIMBaHWS aA0HUCCHHCKOM
TOPYHUIBl 10 HACTOSIIEMY H300pPETEHUI0 KOCBEHHOTO HM3MEHEHMs 3EMIICTIONBb3OBAHUS HE
MPOMCXOIUT, MOCKOJIbKY BBIpALIUBaHHE aOMCCHHCKONH TOPYMLIBI 3aMEHSET MEPHOJ NAPOBAHUS B
ceBOOOOPOTE U HE BBITECHSIET HUKAKYIO IPYTYIO KYJIBTYPY.

Mopens BioGrace yuutsiBaet eme oauH GakTop mnpu pacyere unctoro Beiopoca Il - To
€CTb OKHaaeMoe cokpamienue BbpIOpocoB III, K KOTOpOMY MOXKET NPUBECTH IMPHUMEHEHHE
YCOBEPIIEHCTBOBAHHBIX METOJIOB VIPABJICHUS 3E€MEJbHBIMH PECypcaMu JJisl BO3AEJBIBAHUS
OMOPHEPTEeTUUECKOH KYJBTYPbl MO CPAaBHEHHIO C CyliecTByromel mnpaktukod. CokpaiieHue
BbIOpOCOB, HasbiBaeMoe Ea, Tnpeamosnaraer, dYToO yJIy4YLIEHHbIE METOABl YIPABJICHUS
3eMEJIbHBIMU PEeCcypcaMu TNPUBOAAT K YBEIUYEHHUIO MOTJOIICHUS YIIepoaa, TakKuM o0pazom
KOMIIEHCHPYSI 4acTb BBIOPOCOB, MPOU3BOIMMBIX HA 3Tanax BbIPAIIMBaHUSA, O00pabOTKH W
TPAHCIIOPTHPOBKHU. B KOHKPETHOM Cilydae BhIpaIUBaHUs A0MCCUHCKOM rOPYHLIbL, KaK OMHUCAHO B
HACTOSIIEM JIOKYMEHTE, OXKHIOAeTCs MIOIOJHUTEIbHOE COKpAlLIeHHe BBIOPOCOB B CBS3H C
MEePeXoIOM OT TJYOOKOUW BCHAIIKK MOYBBI K OOpaOOTKE MO4YBBI O€3 BCHAIIKK W 3aMEHe

NApOBaHMs MMOKPOBHOW KYJBTYPOH, KOTOpas BO3BpaIlaeT OOJBLIVIO YacTh CBOEH OMOMAacChI
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obparHo B mouBy. Monenb BioGrace koMu4ecTBEHHO OTpeAessieT U npucBanuBaeT 3HadeHne Egca
HAa OCHOBE 5J5THUX y.]'[yLIH_IeHI/II\/'I, KOTOPOE€ 3aTEM BBIUUTAOT M3 YHNCTBIX BbI6pOCOB BCCTO IYyTH
(Tabmuma 23).

Tabmuua 23: Cymma BBIOPOCOB, CBSI3aHHBIX C MyTeM (MPOM3BOACTBO Onortorumea [ PM

U3 Macyia a0MCCUHCKOM rOPYHIIBI)

Bcero
Bce pesynbraTsl B T CO2.5x8/ MK reM Depma 1 Depma 2
Ecc BRIpaIquBanus 31,5 58,0
Ep obpaboTku 13,3 13,3
Ew TpancnoptupoBku 8,3 8,4
bonyc unu Egca (67,3)* (76,2)*
Bcero (14,2)* 3,5

* udpel B ckOOKaX SBISIOTCS OTPULIATEbHBIMU

B Tabmmue 23 Taxxe 0000meHbl BHIOPOCH MAPHUKOBBIX T'a30B, PACCYMTAHHBIC IS BCEX
nyTed oT Macia abuccuHCckol ropuuiisl 10 [ PM, korna aOUCCHHCKYIO TOPYHIY MPOU3BOIUIN HA
depme 1 u pepme 2. Tlockonbky obe GepMbl, pacmoyioskeHHbIE HA OJHON U TOU K€ MOYBE U B
OJIMHAKOBBIX KJIMMAaTHUYECKHX 30HAX, HAXOAATCS B reorpadudeckoil OJIU30CTH APYT K APYTY, U
KYJbTYpy 00palaThIBArOT MIEHTHYHO A0 OJHOW M TOH K€ KOHEYHOH TOYKH, U3 3TOTO CJIEAYET,
YTO 3Tarbl 00pabOTKH U TPAHCTIOPTUPOBKH OYAYT OUYEHb CXOXKH C TOUKH 3peHus BRIOpocoB. Kak
MOJKHO BHIETh, EAUHCTBEHHAsA (paza, KOTOpas MOKA3bIBAECT PA3HHIY B BBIOPOCAX MEXKAY HUMH,
sByseTcsl (pa3ol BRIPAIUBAHMS M OTPAKAET PAa3IMYMsI B METOJAX, NPUMEHSIEMbIX Ha KaKIOU
¢depme. K HUM OTHOCATCS pa3jauyusi B TOCEBHBIX IUIOLIANAX, HOPMAax BBICEBA, YPOBHSX
UCTIOJIB30BaHUST PeCypcoB (OCOOEHHO Ha OCHOBE a30Ta), 3HEPTHUH, HCIONb3YeMOU IpH
BBIPAIlMBAHUY, U, B KOHEYHOM HTOTE, yporkaiHOCTH. TeM He MeHee, Kak MokazaHo B Tabmure
24, pesynpTupyromue Beiopocsl 1T B TeueHne KU3HEHHOTO LMKJIA IS MYyTH OT a0MCCHHCKOM
ropuunel kK [PM -142 1 COz2-3xB/M/Ix (Pepma 1) u 3,5 v COz2-5xB./MJIx (Pepma 2)
3HAYUTEJBbHO HIDKE, YeM BBIOPOCHI JUIS JKHU3HEHHOTO LIMKJIA, CBSI3aHHBIE C MTyTEM MPOHM3BOICTBA
IHM3EJIbHOTO TOTUIHBA, nojydeHHoro u3 Hedtw, npu 83,8 r CO2-3xB./M/x (WTT Ilpunoxenue
I, v3, mm2.1 u 3; Z1), ¢ obecneueHuem cokpaiienuss BboiOpocoB IIIT mo CpaBHEHUIO C

NU3EJIbHBIM TOILIUBOM Ha 96—117%.
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Tabmuua 24: Camwkenne yriepomoemkoctu (CI) u BwriOpoco IIIT mo cpaBHEHHIO C

OTAJIOHHBIM IMOKAa3aTCJIEM HCIIOJIB30BAHUA UCKOMMAEMOI'0 TOILJINBA

Hcko buonusens u3 cbIpbs,
naemoe IPOU3BEEHHOTO U3 3epHa a0UCCUHCKON
TOTUTUBO TOPYHILIBI
(nuzenn) Depma 1 Depma 2
CI (r COz.5x/M]I2x) 83,8* -14,2 3,5
CHuxenue BpiOpocos I1I7 -- 117% 96%

*Delong et al., 2017

IMpumep 8: Brassica carinata, OC/IeAOBaTEILHO BhIPAIMBAaEMasi TIOCJE COM B Ka4eCTBE
3UMHErO TIOKPOBA, BIMSHHUE HCIOJBb30BAHUS HABO3a Ha BBIOPOCHl MAPHHUKOBBIX T'a30B NPHU
BbIpaluBaHuU. Brassica carinata BbIpaluBaId MOCAENOBATENBHO B TedeHue 3uMbl 2015-2016 B
KAa4eCTBE O3MMOW TOKPOBHOW KYJBTYpbI, 3aMEHssl MapoBaHHE, Ha OBYX ¢epMax B IOro-
BoctouHoii wactu CIHA (depma A, pacmonoxkeHHas Henmaneko ot Dopt-Bammm, mrar
Jlxopmxusi, u ¢epma B, pacnonoskennas BOmm3u JyOmuna, Jlxopmxusi). DTOT peruoH
OTHOCHTCSl K KJIMMAaTHYECKOW 30HE, KJIACCU(PHUMPOBAHHONW KaK 30HA C YMEPEHHBIM TEIUIbIM
BJIQXKHBIM KJIMMATOM, Kak omucaHo Bbime u B Tabmume 2. IlouBel, OOHAapy:KEHHbIE B 3TOM
peruone JKOpPIKUY, TIONANAl0T B OOLIYIO KJIACCH(HMKALMIO THUIIOB TNIMHHUCTBIX TOYB C HU3KOM
akTuBHOCTBIO (cM. 2010/335/EU; PEHIEHME KOMMCCHU ot 10 urons 2010 roma o
PYKOBOJAIIMX NPUHLMINAX U1 pacueTa 3eMeNbHBbIX YIVIEPOJHBIX 3amacoB JJs  Lenei
ITpunoxenust V k Jupexruse 2009/28/EC). ITons obenx depm Oblim 3acestHbl Brassica carinata
Avanza 641 B COOTBETCTBUHU C IpOLIEypaMy, ONMUCAaHHBIMU B PyKOBOJACTBE MO BbIpALMBAHUIO
Agrisoma ISt peruoHa
(https://agrisoma.com/ckfinder/userfiles/files/2017 18 SE Handbook.pdf); KOHKPETHbBIE
nonpobHocTH BblpammBaHus cM. B Tabmune 25. KonmuecTBa BHECEHHBIX yAOOpeHUid,
UCTIOJIB3YEMBIX B 00OMX XO3siicTBaX, nmepeuncienbl B Talnuie 25 u OCHOBaHBI Ha Pe3yJIbTarax
aHaM3a TOYBbI JJIs1 OMNpENeNeHUs] KOJIM4YecTBa NOOABJICHHBIX MUTATENBHBIX BELIECTB LIS
JOCTHUKEHHUS] PEKOMEHIyeMbIX TUAaNa30HOB, MPEeJIOKEHHbIX B PYKOBOACTBE Npou3BoauTtens. B
ciy4yae ¢epMbl A BeCh a30T BHOCHIIM B (JOPME HEOPTraHMUYECKOTO a30THOTO yIOOpeHHs, TOTAa
Kak B (hepMe B ncrnosp30Bain cMech HEOPraHUIECKOTO a30THOTO YAOOPEHHs  HABO3A.

Urobb1 0o0ecrneunTh TOUHYIO OLICHKY BceX BbIOpocoB III', CBSI3aHHBIX C BBIpPAIIMBAHUEM
aOVCCHHCKON TOPYUIBI, PYKOBOIUTENN XO3SHCTB PETHCTPUPOBAIM PACXO] TOIUIMBA BCEH
CEJIbCKOXO3SHCTBEHHON TEXHUKOH, MCIIOJIb30BAHHON BO BPEMs BbIpAIMBAHUS M cOopa yporxKast
abuccunckori ropumnbl (Tabmuuma 26). Tlomu B oboux Mecrax Obul obecriedeH MyTeM
KOMOMHAIIMHM €CTECTBEHHBIX OCAIKOB, a TAK)Ke NOMOJHUTENbHOro opomeHus. [lo nocTmkeHnn
3peIOCTH CeMeHa COOMpaiy MyTeM MPSIMOTO CKALITMBAHHUS KOMOAHHOM, M TPAKTHUECKH BCE

pacTUTeNbHbIE MaTepHalbl, KPOME COOPAaHHOTO 3€pHa, ObLIM BO3BpAILEHbI HA TOJe. Ypokall Ha
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eIUHNLY IUIOIAAN COOpPAaHHOTO 3epHa AOMCCHHCKOW TOpYuIbl (IIpH 33JaHHOM COJEpP KaHUH
BJIaru) ¢ o0ouX X03sicTB npuBeneH B Tabmume 25.

Tabmuua 25: TloppoGHOCTH BhIpamuBanus abuccuHCKon ropunnsl (pepma A u pepma B)

IToppoOHOCTH BBIpAITMBAHUS

Pacnonoxenue @opt Bammn, GA | Ay6mnun, GA
IIpenmecrByromas KyibTypa Cos Cos
ITnomans nocera ra 35,64 17,82
aOVCCHHCKON TOPYHIIBI
Hopwma BriceBa Kr/ra 4,0 6,0
VYposxkait kr/ ra? rox’! 1912,14 1754,81

BrnaxHocTb 3epHa 8,2% 9,3%
M CTOYHUKYN MCITIOIb3yEMOI SHEPTHH MTPH BbIPAIUBAHUH \

E nuHnuns Depma A Depma B

[IpuMeHeHHE AU3ETLHOTO MJTx ra’! rog? 858,93 862,24
TOTUINBA
ATpOoXUMHKAThI |
N-yno6penue (kr N) kr N ra”' rox?! 110,63 135,39
Hago3 kr Nra'rox’! - 87,63
CaO- ynobpenue (kr Ca0) kr CaO ra’lrog! - -
K>O-yno6penue (kr K,0) kr K,O ra™! rog! - -
P,0s- yno6penue (kr P20s) kr P,Os ra”! rox’! - -
ITectunmnas krra’ rox?! 3,54 4,14

Jns pacdyera BBIOPOCOB MApHUKOBBIX Ta30B NPU KYJIbTUBUPOBAHUH aOHMCCHHCKOH
rOpYHUIbl C HCIOJB30BAHWEM HaBo3a W 0e3 Hero ucnojbp3oBamun Mmoznenb BioGrace v.1.4
(http://www Biograce.net), kax onucano B [Ipumepe 6, ¢ UCMONIB30OBAHUEM TEX K€ MPUHLIUIIOB
IUI y4ueTa JUIsl BBIOPOCOB MAPHUKOBBIX T'a30B JUIS HCIOJB30BAHHS PECYpCOB M TOIUIMBA IPH
BBIPAIMBAHUU W TpaHcnopTupoBke. OOHAKO AN LeNell 3TOr0 IpuUMepa, XOTs MOJYYEHHOE
CrIpbe OyZeT MCIOJIB30BaThCs TJIaBHBIM 00pa3oM 1yt mpousBoacTea I'PM mns mpumeHneHus c
LIEJIbI0 3aMEHBbI TOIUIMBAa B TPAHCIOPTHBIX M aBHALIMOHHBIX BHIAX TOIUIMBA, Monenb BioGrace
UCTIOJIB3YIOT TOJBKO aiisi yuera BbiOpocoB IIIT B (hase BeIpamuBaHUs MyTH OHOTOIUIMBA HA
OCHOBE a0MCCHHCKOI TOpYHMIIbI, BKJFOUasi cOOp yposkas, CYIIKY M TPAHCIIOPTUPOBKY 3€pHa K
MECTy XpaHEeHMs, YTOOBI MPOJEMOHCTPHPOBATH IMOTEHLHAN KYJIbTUBUPOBAHUS AOMCCHHCKOU
TOPYUIBl JUII CHIDKEHHS VIJIEPOJOEMKOCTH B CBSI3aHHOM ITyTH OHOTOILUIMBA B YCIOBHSIX
BBIPAIIUBAHUS, TIe a0MCCUHCKYIO TOPYHIY BBIPAIIUBAIOT KaK 3UMHIOI0 NOKPOBHYIO KYJBTYDY,
3aMEHSIIOLIYIO TTApOBaHKE, Ha (pepMe B 30HE YMEPEHHOTO TEIUIOTO BJIAKHOTO KJIIMMATA, a TaKXKe
OLICHUTh BJINSHUE HABO3a, HCIIOJB3yEMOTO Ha 3Tane BBIPAIIMBAHUSA, HA YIIIEPOJOEMKOCTb
nosyueHHoro OuwortoruimBa ['PM. Tem He MeHee, st TOro, 4toObl OIeHUTb BBHIOpOCHl 1T
MOCIIEIOBATEIbHO U TaKUM 00pa3oM, YTOOBI 3TO COOTBETCTBOBAJIO (YHKIMOHAJIBHOW €AMHHULIE,
npexanoiaraeMbiil Bbixon I'PM st cokpameHHoro mytu Obut npusAT paBHbM 0,58 M/xx I'PM/
MJIx cobpanHOro 3epHa aOuccUHCKOH ropunipl. KosdduumeHt pacnpeneneHus Uisi NEPBBIX

TPEX OTamoB MPOU3BOJACTBA Macjaa aOUCCHHCKOW ropyuibl (BBIpAlIUBAHUE, CYIIKA U
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TPAHCIIOPTHPOBKA 3epHa) coctasisier 0,613, kak onmucaHO paHee.

Bce BBIOpOCH], cBeneHHble B TaOiMIy BO BpeMsl (pasbl BBIpAIIMBAHUSA, CYLIKH H
TPAHCIIOPTHUPOBKY, ObLIM  1OOaBJNEHBI AN TOJy4YeHHs OOmero 3HaueHus BBIOPOCOB
(BBIPA)KEHHOTO B BHIE YIJIEpONOEMKOCTH) st (pasel BblpammBanus (cMm. Tabmumy 26 mis
BbIOpOCcOB (a3el BeIpamuBanus s pepmbl A u ¢epmsl B). Kak onmcano panee, mist 3Tanos
BBIPAIIMBAHUS, CYIIKH W TPAaHCHIOPTHPOBKH 3€pHa K BBIOPOCAM NPUMEHSIOT KO3((UIIUEHT
pacmpeneneHusi, 4ToObl y4ecThb TOT (hpakT, 4YTto (pakiuss macia aOUCCHHCKOW TOPYHUIIBI
cocraBisier 63% O3HEPrUM CEeMsH W TPEACTaBIAeT COOOH (PpakiHio, KOTOPYHO YHHKAJIBHO
nepepabarbiBator B I PM. Takum o0pa3om, BIJIOTH OO MOMEHTA, KOTAa Macio aOMCCHHCKOU
TOPYHUIbl H3BJICKAIOT M3 3€pHA, NPOU3BEACHHBIE BBIOPOCHI YMHOXAIOT HA YIOMSHYTBIH
k03 uumeHT pacrpeneneHus, YToObI MOJYYUTh TaK HA3BIBAEMBIE PACIIPENEIEHHBIE BBIOPOCHI
IUTSL KQXKZIOTO M3 3TAIOB BRIPAIUBAHMS, CYLIKH M TPAHCIIOPTHPOBKH 3epHa (cM. Tabmumy 27).

Tabnuua 26: BeiOpochl B pe3yibraTe BhIpaluBaHus aOMCCHHCKON ropuuipl 03 HaBo3a

(pepma A) nnu ¢ HaBo3oM (Ppepma B)

®epma A, BEIOPOCHI B ®epma B, BIOpOCH B
C02-3KB C02-3KB
Bce 3nauenus B r CO2o: /M ok TPM
Bripamusanue
Pacxoj nu3enbHOro TOTIHBA 2,77 3,07
N ynoOpeHue (HEOpraHU4eCcKoe) 23.93 32.31
Hagoz* HIT 0
ITectunmnas 1,59 1,84
ITocesHoOI MaTepuan 0,11 0,17
N>O nonesbie BEIOPOCHI 34,13 66,48
IToauTor BeIpaluBaHus 62,52 103,87
Cymika 3epHa 0,70 0,71
TpancnoprupoBka 3epHa 1,26 1,69

* Hcronp30BaHHE HAaBO3a HE MPUBEAET K MPSMBIM BBIOpPOCAM H3-32 MPOHM3BOJICTBA, HO
NpUBENET K KOCBEHHBIM BBIOpOCAM (YUHTBIBAIOTCS MpH pacdere BbIOpocoB N2O B MOJEBBIX
YCIOBHSIX).

Tabnuua 27: BeiOpochl B pe3yibraTe BhIpaluBaHus aOMCCHHCKOHM ropuuipl 03 HaBo3a

(pepma A) nnu ¢ HaBo3oM (Ppepma B)

Kos¢ppunment
pacrnpeneneHust
®epma A, He-
pacrnpeneneHHble
BBIOPOCHI
Depma A
pacrnpeneneHHble
BBIOPOCHI
®epma B, He-
pacrnpeneneHHble
BBIOPOCHI
®epma B
pacrnpeneneHHble
BBIOPOCHI

Bce 3nauenus B r CO2-3xB /MI:)x TPM

BbipawyBanue 61,3% 62,52 3829 | 103,87 | 63,62




84

Cymika 61,3 % 0,70 0,43 0,71 0,43
TpaHncnopTupoBKa 61,3% 1,26 0,77 1,69 1,03
Bcero 39,49 65,08

Mopnens BioGrace yauteiBaer eme oauH (axkrop npu pacdere yucThix BbiOpocos I1I, To
€CTb OKMIaeMoe cokpaieHue BbiOpocoB 11, koTopoe MOKeT OBITh MOJyYEHO B pe3yJbTare
NPUMEHEHHsI YCOBEPIIEHCTBOBAHHBIX METOJIOB VIIPABICHUS 3€MEJbHBIMH PECYPCAMU BO BPEMSI
BbIpAIMBAHUS OMOHEPreTHYECKOW KYNbTYpbl MO CpaBHEHHMIO ¢ 0a30BOI cuTyanuel, koraa
UCTIOJIb3YEMbIE METOJIbI YIIpaBieH:us He Obuin n3MeHeHbl. CokpaleHrne BBIOPOCOB, HA3bIBAEMOE
Esca, mpeanonaraer, 4To yCOBEPIIEHCTBOBAHHBIE METOABI YIPABICHUS 3€MEJIbHBIMHI PECYPCaMHU
NPUBOAAT K YBEJIUYEHUIO (PUKCALIMH YIJIEpOJa Ha YIPABISEMBIX 3€MJISIX, YTO KOMIIEHCHUPYET
4acThb BBIOPOCOB, MPOHM3BOIMMBIX Ha 3Tanax BbIPALIUBAHHS, OOpabOTKHM M TPaHCHOPTHPOBKH
nyTd. B KOHKpPETHOM cilydae BhIpalquBaHusl aDMCCHHCKON TOPYHLBI, KaK OMMUCAHO B HACTOSIIEM
JIOKYMEHTE, OKHUAAETCsl NOTIOJHUTENIbHOE COKpAaIleHHE BBIOPOCOB B CBS3H C IEPEXOAOM OT
CpeAHeH BCHALIKKM TII0YBBI K MeHee TJyOOKOH BCMAIIKe IMOYBbI, 3aMEHOH MapOBaHUS
MOYBOMIOKPOBHOM KYJBTYPOH, KOTOpasi BO3BpaIiaeT OONBLIYIO YaCTh CBOEH OnoMaccel 00paTHO B
noyBy npu cOope yposkas, a Takke HCIOJb30BAHMEM HAaBO3a, KOTOPBIM TakXKe CIIOCOOCTBYET
coxpaHeHHMIO yriepoma B mnouse. Mopenb BioGrace naer KOJNWYECTBEHHYHO OLIEHKY U
npucBanBaer 3HaueHHe Esa B emmnHunax ToHH CO;, BO3BpamaeMoro B IOYBY/Ta/Tof, Ha
OCHOBaHUU 3TUX yiydmeHud (cMm. 3HaueHus: By, B Tabmuue 28 nnst pepmbr A u B Tabnume 29
s ¢pepmbl B). Briocnencreum 310 npeodpasyrot B ToHHBI CO2, Bo3Bpamaemoro B mousy/ Mk
npousBeaeHHoro ouororumBa [PM, 4TO ClOy)KMT Ui COKpALEHHsI YUCTBIX BBIOPOCOB BCETO
MyTH.

Tabnmuna 28: M3meHeHus conepskaHusl OPraHUYeCKOro YIriieposia B TIOYBE B PE3yJIbTATE

YIIYULICHUs YIIPaBIIEHHs 3eMeJbHBIMU pecypcamu (Pepma A — Oe3 mpuMeHeHUsT HaBo3a)

. ITaI0HHOS
HleficTeuTenbHOS 3emienonb3o| Ceplika
3EMJICHIOBb30BAHHUE BAHHG
Knumaruaeckuii perunon YMEpPCHHBIHN TCTUTBIHN VYwuepennsiii| [aparpad
BIQKHBIN TETLIBIN 6.1,
BJIQKHBIN Pemenne
KOMHCCHH
Ty mouBsl Huskoaxtusnas rivHa  [HuskoaktusH| [aparpad
ast TIMHA 6.2,
Pemenne
KOMHCCHH
O6paboTka mOUBHI Herny6okag secnamka — [[Tmybokas Tabnuua 3,
BCIIAIIKa Pemenne
KOMHCCHH
Y PpOBEHb UCTIOIB30BAHUS PECYPCOB Beicokuii, 6e3 HaBoza  [Cpeauuit Tabmuma 3,
Pemenne
KOMHCCHH
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SOCsr 63 Tonns! C/ra 63 Tord C/ra | Tabmuna 1,
Pemreane
KOMHCCHHU, C
MPUMCHE-
HHEM KITH-
MaTHYECKO-
r'O PErUoHa
¥ THIIA
TTOYBBI

Fiu 0,69 Touu C/ra 0,69 ToHH Tabmwra 2,

C/ra Pemerne

KOMUCCHH

Fue 1,08 Touu C/ra 1,0 Toun C/ra| Tadmuna 2,
Pemreane
KOMUCCHH

Fi 1,11 touu C/ra 1,0 Toun C/ra| Tadmuna 2,
Pemreane
KOMUCCHH

SOC;* 52,1 touu C/ra 43,5 ToHH

C/ra

Egeq ** 1,583 Toun COs/ra/rox

Eoa®*** 58.23 r CO2ue/M]IK 1PM

*SOC1 = SOCST X FLU X FMGx FI

**Ega= (SOCa- SOCR) *3.664/20

*#** v CO2-3x8/ Mk npon3seacHHOTO [ PM = TOHHBI

COs-se/Ta/roa X (10° r/ToHRy)/M 5K MPOH3BEACHHOTO

I"PM/ra/rox, tae M/Ix npomseeacaroro [ PM/ra/ron =

IM/Ix mpou3BeaeHHOTO panca/ra/rox X 55.5%

(pacueTHag 3(p()CKTHBHOCTH MPCOOPA3OBAHHS Iy TH)

Tabnmuna 29: U3meHeHus conepskaHusl OPraHUYeCKOro yriieposia B TIOYBE B PE3yJIbTATE
YJIYUYIIEHHOTO YIPaBJICHUS 3eMeNbHBIMU pecypcamu (pepma B ¢ mpumeHeHneM HaBo3a)

Kax BugHo u3 Tabmuust 30, BeiOpockl COz-e. HAa M]3k npomsBeaernoro [ PM Ha sTamax
BBIPAIIMBAHUS, CYLIKH U OTIPY3KH 3epHa AJisi 00enx (pepm, sIBIAI0TCA OTPULIATEIBHBIMHE (TO €CTh
-18,7 TorH CO2.51e/M/Ix mipoussenennoro I'PM nmnst @epmbl A, u -114,35 TorH CO250 /MK
I'PM, npomsseneHHoro st @epmel B), 4T0 yka3pIBaeT Ha TO, YTO BBIPALIMBAHUE a0MCCUHCKOM
TOPYHUIBl B YCJIOBHSIX W NPHU Crocobax, OMHCAHHBIX B HACTOSIIEM IOKYMEHTE, MPUBEIO K
grcToMy cokpameHu0 COz.sxs. aTMOC(EPBI, COOTBETCTBEHHO, TI0 CYIIECTBY 32 CUET YBEJIUYCHUS
YPOBHEH OPraHUYeCKOro yriiepoja B MOYBE M3-332 YUCTOrO BKJIKYEHHUS YIVIEPOAOCOAEPKALUX
OCTaTKOB YpO’kas, OMAaBUIMX JINCTHEB U KOPHEBOIO MaTepualia, CHIXKEHMs NOTepb yriepojaa B
MOYBE 3a CYET WCIOJb30BAaHUSI YMEHbIIEHHOH 00paboTKu Mo4BHI M, B ciy4dae ¢ gepmoii B, 3a
CUET YJIYULICHHUs CTPYKTYPBI TIOYBBI U (PUKCALIMHU YTIIEPOIa yTEM UCIIOIb30BAHUS HABO3A.

Tabnuua 30: Cymma BEIOPOCOB, CBS3aHHBIX C MyTEM MPON3BOACTBA (mponykuus I PM u3

CBIPbsi ADMCCUHCKOM ropunilbl) Oe3 HaBo3a (Pepma A) wu ¢ HaBo3oMm (Depma B)

Bribpocs! Ha pepme A | BriOpocer Ha pepme B
Pacnpenenenneie Pacnpenenenneie
pe3yJIbTaThI pe3yJIbTaThI
Bce pesynbrathl B T CO2/ MK TPM

BhIpaniBanie 38,29 | 63,62
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ILnroc cymika 0,43 0,43
ITnroc 0,77 1,03
TPAHCIIOPTHPOBKA

CHuxenue Esca (58,23)* (179,43)*

Bcero (18,74)* (114,35)*

* 1ludpsel B ckoOKax SBISIOTCS OTPULIATEIbHBIMH.

Kakx BugHo uz Tabmuubl 26, wcmonbp3oBaHMe HaBo3a Ha ¢epme B Bieuder 3a coboii
3HauuTeNbHOe yBenndeHue BBIOPOCOB COisxs, CBA3AHHBIX C TPSMBIMH M KOCBEHHBIMH
BbIOpocamu N2O. JleicTBUTENBHO, paCCMaTPHUBAst TOJIbKO BKJIAJ] 3TAIIOB BBIPAILMBAHUS, CYIIKH U
TPAHCIIOPTHPOBKU 3epHa, Pepma 2 nemoHcTpupyer B 1,65 pasza Oonee BBICOKHHA YpOBEHb
BbIOpOCOB CO2.xe, ueM Pepma A. OnHako 370 Oosiee YeM KOMIEHCHPYETCsl YBEIMYeHHEM B 2,8
pasa exeronHoW (UKCAMH yriepoaa B MouBe, HaOmomaeMbIM aisi pepmbl B, mo cpaBHEHUIO C
depmoit A (cm. Tabmuer 28 u 29). Takum obpa3om, B Tex cirydasx, Koraa dpepmep, BO3MOXKHO,
MOKENAeT BBIPALIMBATH AOMCCHHCKYIO TOpPYMIy B IIOYBaX C OTHOCHTENBHO HH3KOU
IUIOOPOHOCTBIO (OCOOEHHO B TOM, YTO KacaeTrcs YpPOBHs a3oTa), (epmepy sBHO BBIFOJHO
UCTOJIb30BaTh HABO3 B KA4eCTBE 3aMEHbl HEOPraHWYecKuX ynoOpeHuil (0coOeHHO
HEOPraHUYECKOro a30Ta) ISl JOCTHKEHUS TPeOyeMbIX YPOBHEH TUIONOPOIUS U MAKCUMAJIBHOTO
ypokass a0MCCUHCKOM TOpPYHIIBI, TOCKOJBbKY MOJKHO KOMIIGHCHPOBATh M JIOMOJHHUTEIBHO
CHIDKATb YPOBHHU BBIOPOCOB TMAPHUKOBBIX Ta30B H3-32 IOJIOKUTENIBHOTO  BO3IEHCTBUSA
IIPUMEHEHHs] HaBO3a Ha HAKOIUJICHHUE YIJIEPOAA B MOUBE.

XOoTsl TEeKyIIMH aHalIu3 pPacCMaTpPUBAET TOJNBKO 4acTb myTH Ouotorumsa ['PM, mis
CHenuaIncTa B JNAaHHOH OONAcTH TEXHUKH OYEBHIHO, YTO MPHUMEHEHHE OIMCAHHBIX 3/1€Ch
ONTUMAJIbHBIX METOJUK JUIsl BbIpAIIUBAHUS aOMCCUHCKOW TOPYHLBI C MOJYYEHHEM HCXOIHOTO
ChIpbsi Ui mpou3BoacTBa [PM m OHOTOIUIMBA C HHM3KOH YITIEPOJAOEMKOCTHIO MO3BOJHT
NPUMEHUTb 3HAUYMTEJbHbIE COKpAllleHHWs HA4YMCJIeHMH Ha dSTanax BbIpalllMBaHMs, CYIIKH U
TPAHCIIOPTHPOBKM 3€pHa aOMCCHHCKOW TropuMibl K BbIOpOCaM, MPOW3BENCHHBIM Ha Ooiee
MO3HUX JTanax MyTH (HampuMmep, OSKCTPAKLUH Macjia, TPAHCIOPTHPOBKH M XPaHEHUs
HUCXOJHOTO Macja, KOHBEPCHM HCXOMHOro coipbs B Ha I'PM, Tpancnopruposku I'PM nns
XpaHeHus1 U pacnpeneneHus). JleiCTBUTENbHO, €CIM METOAWKH, OMUCaHHbIe st (depmbl B,
Oynyr mnpuMeHeHbl K mnyTH mpousBoactBa I PM, omucansomy B Ilpumepe 7, uucras
OTpULIATENIbHASL  YIJIEPOJOEMKOCTh JJisl BCero myTu mnpousBoactsa [PM  Oymer nerko
nocturHyta. Uem Oombinasi OTpULATETbHAS YIIEPOJOEMKOCTb MOXKET ObIThb JOCTUTHYTA Ha
JTamnax BBIPAIIUBAHUS, CYLIKH U TPAHCIOPTHPOBKH 3€pHA, TeM OOJIBIIUN AMANA30H BaApHUAHTOB
TPAHCIIOPTHPOBKK 1IsI Chipbsi . I PM Moer OBITh paccMOTPEH MpH OJHOBPEMEHHOMN
MUHUMH3ALUN OOIHX BEIOPOCOB MAapHUKOBBIX ra30B HA MyTH OMOTOILIUBA.

IIpumep 9: IloreHuman cHwkeHuss BoIOpocoB IIIT nmnst OmoTomyMBa € HU3KOH

YTIEPOAOCMKOCTDIO, HU3IrOTOBJICHHOI'O us3 ChIPbA, MOJIY4CHHOTI'O B pe3yabTaTte
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NIOCIIEIOBATEIbHOTO BBIpAlIMBaHMsA Brassica carinata B KadecTBe 3MMHETO IOKPOBa IOCHE
3J1aKOB (KYKypy3bl) B TpomuueckoMm BiakHoM kimmatre (®nopuna/ FOB CIHIA). Dtot npumep
IEMOHCTPUpPYeT CHIKeHue BbiOpocoB IIIT, mocTuraemMoe BO BpeMsl KyJbTHBHUPOBAHHS
aOVCCHHCKON TOPYHIIBI, MMOCIENOBATEIPHO BRIPAIIUBAEMON B KQUeCTBE MOKPOBHOM KYJNBTYPHI B
30HE TPOIMUYECKOTO BJIAKHOTO KJIMMATa, IPUMEPOM HEro SIBIISIETCS MPOU3BOJICTBO a0MCCHHCKOM
ropuuisl nocye 3epHoBbIX B CeepHoit @nopune (ommcanHoe panee B Ilpumepe 2). Kak u B
NPEAIIECTBYIOIIHNX MPUMepax, BBIOPOCH], BBI3BAHHBIC BhIPAIIUBAHHEM aOUCCHHCKON TOPYHLBI B
Ka4ueCTBE ypO:Kasi O3MMOr0 MOKPOBA MOCJE KYKYyPy3bl B 30HE TPOMMUYECKOTO BIAXKHOIO KJINMATa,
ObUIH paccuuTaHbl ¢ UCNoab30BaHueM Mozaenn BioGrace, ncxons n3 ' PM B kadecTBe KOHEUHOTO
npoaykra, U cymmupoBaHbl B Tabmume 31 kak 1 COzse/MJIx mpousseneHnoro ['PM.
BeIOpochl, cBs3aHHBIE C BbIpAIlMBAaHUEM U COOPOM ypoXKas, CYIIKOM M TPaHCHIOPTHPOBKOH
3epHa, OBUIM CBEIEHBI B TAONHUIY O U MOCHEe NpUMEHeHHs Kod(p(HUIMEeHTa paclpeneieHus,
KOTOPBIH HCIIOJIb3YETCs IS y4eTa TOro (pakta, 9To TOJIBKO MacisiHast 4acTh 3€pHA BHOCHT BKJIAJ
B BbIOpoch! III' B 5TO# wactu myrm OmortorumBa. Kak MOKHO BHIETh, NOCHE MPUMEHEHHS
ko3 duImeHTa pacrpeneaeHusi ObIJIO YCTAHOBJIEHO, 4TO OOIIMe BBIOPOCH! MIPH BBHIPAIIUBAHNH,
CYIIKE U TPAHCTOPTUPOBKE 3epHa COCTABISIOT 47,9 T CO251e /MJIk ipousBenennoro I'PM.

Tabmuma 31: BeiOpockl B pe3yabTaTe BhIpalluBaHUs a0UCCUHCKOHN rOpYHIIbI

Koadpdunuent He- Pacnpenenennrie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 77,18 43,72
aOVCCHHCKON TOPYHIIBI
Cymka abuccunckol | 61,3% 0,97 0,59
TOPYUIIBI
Ecc BrIpaimuBanus 479
Tpancnoptuposka 3epHa | 61,3% 0,20 0,12
(Tpy30BHK)
Ew Tpancnoptuposku 0,12

Tabnmua 32 cymMMUpyeT MPEenMyIIecTBa, KOTOPbIE MOTYT OBITh MOJy4eHbI Omaromapsi
MPUMEHEHHIO CeBOOOOpOTa KyKypy3bl U aOMCCUHCKOW TOPYHUII M CBSI3AHHOTO C O3TUM
yIy4IIEeHUs] TPAKTUKU 3emienojb3oBanus. Mogens BioGrace cpaBHUBaeT HaKOIUICHUE
yrjiepoaa B IOYBE IO U TOCJIe MPUMEHEHHSI HOBOU CeTbCKOXO3MCTBEHHOM npakTuku. B 6azoBoit
CUTYallMU MOYBY OOpabaThIBAOT HETrNTyOOKOHN BCHAIIKOW, a 3aTeM MOANEPKUBAIOT B YCIOBHSIX
MapoBaHWs, B TO K€ BpeMs HCHOJb3ysl HU3KHE YPOBHH PECYpCOB, TOrAa Kak B
MOAU(PUIIMPOBAHHON CUTyallMH MOKPOBHYIO KYJbTYPy aOMCCHHCKOW TOPYHIIBI BBIPALIUBAIOT B
ycloBUsX 0e3 BCMAIIKK U BBICOKUX YPOBHEH HCIIONIb3YEMbIX pecypcoB. KOHEUHBIM pe3ysibTaToM
5TOr0 U3MEHEHUsI Ha MPAKTUKE SIBJSETCS 3HAYMTEIbHbBIN €KETrOAHbIN YUCThINA BKJIaA yIJIepoaa B

CYLICCTBYOIIUE  3alaCbl IMOYBbI  BCJICACTBUC BO3BpATa HAKOIUJICHHOIO  yrjcpoaa U3
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PAaCTUTENBHBIX OCTATKOB U KOPHEBOTO MaTepHalia, OCTaroIIerocs rnociue coopa ypoxas. Moneib
BioGrace mporao3upyer 4ucToe yBeJInYeHne NOYBEHHOTO YIiIepoaa, BbpakeHHOe B 1,02 TOHHBI
COz/ra/ron, 3a cyer BIpaUBaHUs AOMCCHHCKOW TOPYHIBI B COOTBETCTBUU C YJYYIIEHHBIMU
METOJAMH VIIPABJICHUS 3€MEJbHBIMH DPECypCaMy IO CPAaBHEHUIO C HCXOMHOW TMPAKTHKOM.
ITockosbKy yriepon B OCHOBHOM MPOUCXOAUT M3 PACTeHUH 3a cyeT (POTOCHHTETHUECKOM
¢ukcauuu armocheproro CO», 310 mpexacrapnsier coboit uncroe ynanenne CO, u3 armocdepsl
u ¢ukcaunro B mouse. YUmcroe cokpamieHue BboiOpocoB IIIT Takke MoOkeT OBITh BBIPAsKEHO
OTHOCHUTENIbHO KojudecTBa npomsBeneHHOro I'PM, 36,59 r COzuwe/MIx I'PM, u stOT OOHYC
Wi 3HadeHHe Esa MOXHO HCMONB30BaTh Ui KOMIeHcauuu BbiOpocoB I, koTopble
00pa3yroTCs B TeUeHUE BCEro myTu OuoToruinea. I1o nmokazaHo B Tabmune 33, rae 3HaueHust Esca
BBIUMUTAIOT M3 YHCTOTO BBIOPOCA, MOJYYEHHOTO B pE3yJbTaTe BBIPALIMBAHMSA, CYLIKH U
TPaHCTIOPTHPOBKHU 3epHa. Kak MoxHO BHIerh, unctbie BbiOpockl 1T B pasmepe 11,42 r COs.
sxe/Jok TPM monyuator mocne BbruuTanus (akropa Esxa. B oTiamume or HekoTOphIXx U3
NPUBEICHHBIX BBIIIE MPUMEPOB BhIPAIIUBAHIS A0UCCHHCKON MOPYMLIBL, YIIIEPOAOEMKOCTh MYTH,
BKJIFOYAIOLIETr0 BbIpallMBaHUE AaOWCCHHCKOW TOpPUYMIbI B KadecTBE O3MMOrO TIapa Ioche
KYKYPY3bl B 30HE TPOIUYECKOTrO BJIAKHOTO KJIMMATa, CYIIKY U TPAHCHOPTHPOBKY COOpPaHHOTO
3epHa B NYHKTBI cOOpa, OCTaeTcs MOJIOKUTENBHOW Aake TMOcie BbUUTAHUS OoHyca Esca,
yKa3bplBasi HA TO, YTO BBICBOOOXKHAIOTCA 4HCThIe BBIOpochl I YacTHUHO 3TO CBSI3aHO C
BBICOKUM YPOBHEM a30Ta, MCIOJIb3yeMOTO MPH BBIPAIIMBAHUN aOUCCHHCKON FOPYHUIBI B TAHHOM
UCCIIEIOBAHHUH, U CBSI3aHHBIN C 3TUM BKJIaJl B BBIOPOCHI MAPHUKOBBIX TA30B B MOJIEBBIX YCIOBUAX
HA 3Tare BBIPAIIMBAHUS.

Opnnako, eciii BBOJ a30Ta MOKHO ObI0 Obl yMeHbIIHTh Ha 50% (TO ecTh ¢ 141 kr/ra no
70 xr/ra) 0e3 CYIIECTBEHHOTO BIIMSTHUSI Ha YPOXKAWHOCTb aOWMCCHHCKON ropuuibl (HH3KOE
UCTIOJIb30BaHUE a30Ta), BbIOpock! I1IT Ha sTame BhIpalTUBaHUA MOTJIM Obl OBITH YMEHBIIEHBI C
479 r CO2se/MJIxk TPM 1o 30,1 T COzue/Mx ITPM (Tabnuua 33) u3-3a cOKpalueHwus
BbIOPOCOB B T€UEHME JKU3HEHHOTO LIUKJIA, CBSI3aHHBIX C IMPOU3BOACTBOM A30THBIX YIOOpPEHMH, a
TAK)K€ COKpAIEHUs] BBIOPOCOB B MOJIEBBIX yCiOBUsAX. Korma yuuteiBaeTcss TpaHCHOPT U Esca,
BbIOpOCHI cTaHOBATCA OTpUIATENbHBIMU (-6,4 T CO2.5:/M/Ik I'PM), uTO yKa3bpIBae€T Ha YHCTOE
cHkeHue arMochepusix ypoHei COz B pe3ynbraTe BhIpAIIUBAHUS aOMCCHHCKON TOPYHLIBL
KOTOPOE MOKHO HCTOJIBb30BATh IJI1 KOMIIEHCAIIMH BEIOPOCOB ISl APYrux (a3 myTu OMOTOILIHBA.
OTOT mpuUMep WUIIOCTPUPYET, KaKk MakCUMH3aust 3PQPEeKTHBHOCTH HCIOJIB30BAHUS a30Ta INPH
BBIPAIMBAHUN aOHUCCHMHCKOH TOpPYHMLBI MOXKET CYIIECTBEHHO IIOBJIUATH HA COKpAaLIeHHE
BbIOPOCOB TAPHHUKOBBIX TAa30B, CBS3aHHBIX C IPOHM3BOACTBOM OHOTOIUIMBA C HHU3KOU

YTJIePOOEMKOCTBIO.
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Tabmuna 32: CokpamneHwe BBIOPOCOB B pe3yjibTaTe YIJYUYIIEHHOTO YIPABICHUS
3€MENBHBIMU PECYPCAMHU.
JraroHHOe
dakTHyeckoe
T el R
30BaHHEC
Knumaruaeckuii perunon Tpomuucckuii Tpomuueckuii| [laparpad 6.1,
BJIAKHBIN BJIAKHBIN Peincuue
KOMUCCHH
Ty mouBbt IMecuanas IMecuanas IMaparpad 6.2,
Pemreane
KOMUCCHH
O6paboTka mOUBHI be3 Benamku Heraybokas Tabnuua 3,
BCITAITKA Pemreane
KOMUCCHH
Y poBCHE UCTIOMB30BAHUS PECYPCOB Beicokuii, 6e3 Huzkwit Tabmuma 3,
HABO34a Pemreane
KOMUCCHH
SOCsr 39 tonn C/ra 39 tonnst C/ra | Tabmuma 1,
Pemreane
KOMUCCHH, C
MPUMCHCHHUEM
KJIIMMATHYECKO
IO PErHoHa U
THIIA TOYBEL
FLu 0,48 Touu C/ra 0,48 Toun C/ra | TaGnwa 2,
Pemreane
KOMUCCHH
Fuc 1,22 touu C/ra 1,15 Ttoun C/ra | Tabnwa 2,
Pemreane
KOMUCCHH
Fr 1,11 touu C/ra 0,92 touu C/ra | Tabmwuma 2,
Pemreane
KOMUCCHH
SOC; * 25,4 toun C/ra 19,8 Touu C/ra
Esca ** 1,02 toun CO,/ra/rox
Eooa™** 36,59 r CO2mw/MJIk  TPM

SOCi= SOCsr X Fry X Fume X Fi

**Egca= (SOCa- SOCr) *3.664/20

*#** v CO2-3x8/ Mk npon3seacHHOTO [ PM = TOHHBI
COs-se/Ta/roa X (10° r/ToHRy)/M 5K MPOH3BEACHHOTO
I"PM/ra/rox, tae M/Ix npomseeacaroro [ PM/ra/ron =
IM/I>x mpou3BeACHHOTO panca/ra/rox X 55.5% *

(pacueTHag 3(P(PSKTHBHOCTH MPCOOPA3OBAHHS Iy TH)

Tabmuna 33: BeiOpockl B pe3ysibTaTe BhIpalluBaHUsT aOUCCUHCKON TOPYHIIBI

Bcero
Bce pesynbrarhl B T CO2.5xs /MK rPM 110 kr/ra 55 xr/ra
HEOpraHu4deckoro N HEOpraHu4deckoro N
Ecc BRIpaIquBanus 47,9 30,1
Ew TpancnopTupoBKH 0,12 0,12
bonyc unu Egca (36,6)* (36,6)*
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Hroro | 11,42 | (6,4)*
* udpel B ckOOKaX SBISIOTCS OTPULIATEbHBIMU

ITpumep 10. BeiOpock! mapHUKOBBIX Ta30B B pe3yJIbTaTe BhIpauinBanus Brassica carinata
B KauecTBE JIETHErO MOKPOBa Mocje OOOOBBIX (YEYEBHUIBI) B YMEPEHHOM XOJIOMHOM CYXOM
KJIMMaTe. JTOT MPUMep JEeMOHCTPUPYET CHUKEHHE BBIOPOCOB MAPHUKOBBIX Ia30B, TOCTHIAEMOE
NPU HCIOJB30BAHUM A0MCCHHCKOW TOpYMLBI B KAa4eCTBE JIETHEH MOKPOBHOH KYJBTYpBI,
BBIpAIMBAEMON Ui TIOJNYYEHHUS CBIpbsl Ul TNPOM3BOACTBa OmoTtorumBa. Kak u B
NPEAIIECTBYIOIINX TPUMepPax, BBIOPOCHL, OOYCIIOBJIIEHHBIE BBIPAIIUBAHHEM AOMCCHHCKOU
rOopuMlibl B KauecTBe JIETHEIO MOKPOBHOTO ypoO’Kas IOCJe 4YeUeBUIbl B 30HE C YMEPEHHbIM
XOJIOJHBIM CYXHUM KJIMMAaTOM, PaCCUMUTBIBAIOT C MCIOJIb30BaHUEM Monenu BioGrace, mpuHuMas
I'PM B kayecTBe KOHEUHOTO MPOAYKTA, KaK OMUCAHO paHee, U JaHHbIe CyMMUpOBaHbl B Tabmuie
34 (Cuenapwii 1 ncronb3oBanust Heopraaudeckoro aszora ¢ 110 kr/ra) u Tabmuue 35 (Cuenapuii
2 WCMOJB30BAHUS HEOPraHU4eckoro asora ¢ 55 kr/ra) B Buge r COz.ow /MK MpoU3BeIeHHOTO
I'PM. BriOpochl, cBsi3aHHBIC C BhIpAIIMBAHUEM U COOPOM 3€pHA, CYLIKOH U TPAaHCHIOPTHPOBKOMH
3epHa, CBEACHbI B TaOJHIy IO W IMOCHEe MPUMEHEHUs] Ko3((UIIMeHTa pacTpeeeHns, KOTOPbIH
UCTIOJNB3YETCs Uil ydera Toro (pakra, 4TO TOJBKO MAcCisHAas 4YacTh 3€pHa BHOCHT BKJAA B
BbIOpock! 11" B 3T0# wacTu nytu 6uororumea. Kak BUIHO U3 cpaBHEHUs JaHHBIX B Ta0nuuax 34
u 35, BoiOpocer III" mpu cymike U TPAHCIIOPTHUPOBKE 3€pHA MACHTHUHBI JUIsI OOOMX CLIEHApHEB
UCTIOJIB30BAHUST a30Ta, HO CYIIECTBEHHO pAa3JUYaAOTCs i (pasbl BBIPAIIMBAHUSA, MPUYEM
CIeHapHii 2 TMOKa3bIBae€T 3HAYUTENbHO OoJiee HM3KHE BBIOPOCHI, MPOTHO3HPYEMBIE MOIEINBIO
BioGrace. Oto otpaxkaer Oojiee HHM3KHE TMIOJIEBbIE BBIOPOCHL, OOYCIOBJICHHBIE MEHBIITUM
KOJINYECTBOM Aa30THBIX YAOOPEHWH, NMPUMEHsIeMbIM Il KyJIbTypbl. Takum oOpas3om, Oojee
HU3Kasi TOTPEOHOCTh B a30THBIX yIOOPEHUSX B COUYETAHHUU CO CMOCOOHOCTBIO MOANEP:KUBATH
ypOKail SIBJISIETCS OKUAAEMOM BBITOJAOW OT HCIIOJB30BAHMSI UYEUEBMIIBI U JIPYTUX BHUIOB
3epHOOOOOBBIX KYJIBTYpP B CE€BOOOOPOTaX ¢ AOMCCHHCKOW TOPYHIICH M JaeT IOMOJHUTENbHbIC
NPEUMYIIECTBA B BHJIE 3HAUUTENILHOTO COKPAIIEHHs BBIOPOCOB MAPHUKOBBIX I'a30B BO BPEMs
BBIPAIIUBAHUS.

Tabmuna 34: BeiOpochl B pe3ynbTaTe BhIpalluBaHus aOUCCHHCKOH ropuniisl (CrieHapuii

1)
Koadppunment He- Pacnpenenennnsie | Beero
pacripenieNieHusi | pacnpeneNieHHbIe | pPe3yJIbTaThl
PE3yIbTaThI
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 61.1 37,4
aOVCCHHCKON TOPYHIIBI
Cymka abUCCUHCKOM 61,3% 1,02 0,62
TOPYHUILIBI
Eec BBIpaIuBanus 38,1
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Tpancnopruposka 3epHa 61,3% 0,61 0,37
(Tpy30BHK)
Ew Tpancnoptuposku 0,37
Tabnuua 35: BeiOpocsl, cBA3aHHBIE ¢ BRIpaluBaHHeM abuccuHCKoN ropunubl (CueHapuit
2)
Koadppunment He- Pacnpenenennnsie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 40,4 248
aOVCCHHCKON TOPYHIIBI
Cymka abUCCUHCKOM 61,3% 1,02 0,62
TOPYUIIBI
Eec BBIpaIuBanus 254
Tpancnopruposka 3epHa 61,3% 0,61 0,37
(Tpy30BHK)
Ew TpancnopTupoBKH 0,37

B Tabnune 36 00001eHbl MpenMyIecTBa, KOTOPbIE MOTYT OBITh IOJYYEHBI B PE3YJIbTATE
NPUHATHS CEBOOOOPOTA UEUEBUIbI/AOMCCUHCKOW TOPUYULIBI M CBSI3AHHOTO C 3THM YJIYYIIEHUS
NPaKTUKU 3eMJIeTionb3oBaHus. Monens BioGrace cpaBHHBaeT HAKOIUIEHHE yriiepoaa B NMOYBE JI0
U MOCJIe MPUMEHEHHUs] HOBOU CEJIbCKOXO3SIMCTBEHHON NMPAKTUKU. B MCXOQHON CUTyalnu 3eMJIr0
OCTaBJISIFOT TMOJ] MAPOM M HCTIONB3YIOT HU3KUH YPOBEHb BBOJUMBIX PECYPCOB, B TO BPEMsI KaK B
U3MEHEHHOHN CHTYyallil BBIPAIUBAIOT TOKPOBHYIO KYJbTYPY aOMCCHHCKYIO ropuuily. XOTS 3TO
BJEeUeT 3a CcOOOW TmpuMeHeHHe OOJIBIIEr0 KOJMYECTBA PECYPCOB, UHUCTBIM PE3YJIBTATOM
BBIPALUBAHUSL A0OUCCHUHCKON TOPYHIIBI SIBJISIETCS 3HAYHUTEbHBIM €KETOMHbIM YHCTBIA BKJIAX
yrieposa B CYLIECTBYIOIIHME MOYBEHHBIC 3arachl U3-32 BO3BpATa HAKOIUIEHHOTO YIJIepoaa W3
pPACTUTENBHBIX OCTATKOB M KOPHEBOTO MaTepHaia, BO3BPAIIEHHOrO Iocie cOopa yposkas.
Mopnens BioGrace mnporHo3upyer UHCTOE YBEIMUYEHHE COIEpKaHMUs YIiepoja B IIOYBE,
BbIpakeHHoe B 0,73 TorHbl CO2/ra/ron B pe3yibraTe BhIpAIIMBAHNS A0MCCUHCKOW TOPYHIBI, IO
CpaBHEHHIO C 0a30BbIM ypoBHEM. IIOCKONBKY YIriiepoj MPEeHMYLIECTBEHHO MPOUCXOIUT W3
pactenuii 3a cuer poTocuHTeTH4eckoi ukcarmu atmochepHoro CO,, 3TO mpencrasisieT coOoit
yucroe ynanenue CO; u3 armocdepsl U (UKcanuo B mouse. UHUCTOe COKpalleHHe BBIOPOCOB
MAPHUKOBBIX T'a30B TaK)KE€ MOXKET OBITh BBIPAXKEHO OTHOCHTENIBHO KOJHUYECTBA MPOU3BEACHHOTO
I'PM, 30,32 t COsue/M/I2xk TPM, u 310T GOHyC 3Ha4YeHHS Esa MOKHO HCIOJIB30BATH IS
KOMITEHCAI[UH BBIOPOCOB MAPHUKOBBIX ra30B, KOTOPbIE 00PA3yOTCs B XOA€ MyTHU. DTO MOKa3aHO
B Tabmune 37, roe mnokaszarean Ega BBIUUTAIOT W3 YHUCTOrO BBIOPOCA, HAKOIJIEHHOTO B
pe3yJibTaTe BBHIPAIMBAHUS, CYIIKM M TPAHCIOPTHPOBKM 3epHAa. Kak BuUAHO u3 cueHapus |
(BBICOKAsI CTEMEHb MCIMOJIB30BaHMA a30Ta), YucThiii BeIOpoC III" B o6bveme 8,2 T CO2.xe /MK
I'PM nony4yaroT nocine nodasnenus pakropa Esa; oqHako B ciieHapuu 2 (HHU3KOE UCTIOIb30BAHUE

azota) nocruraercss umucroe cHwkeHue BbiOpocoB IIIN 4,5 r COzae/M/x I'PM. DOty
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OTPULIATENIbHYIO  YIJIEPOAOEMKOCTh MOXKHO HCIOJIb30BaTh JJIsi KOMIIEHCALMH BBIOPOCOB,
KOTOpPBIE MOTYT MPOUCXOANTh Ha APYTHX dTamax nyTH nonaydeHust I PM, takux kak oOpadoTka,
paduHHpOBaHUE W MHAPOOYUCTKA Macia aOUCCUHCKON TOPYHLIBI, YTO TIOMOTaeT CHU3HUThH O0IIHe
BbIOpOCHI 3TOr0 NyTH. Takum o0pa3oM, noBbilIeHne 3PPEeKTHBHOCTH MCIIOJB30BAHMS a30Ta Ha
JTane BBIPAIIUBAHUS U COBEPLICHCTBOBAHHME METOJOB YIIPABJIECHUS 3€MEJIbHBIMH pecypcami,
CBSI3aHHBIX C BBIPAIMBAHUEM, MOXET IPUBECTH OOJiee OTPULATEIBHON YIJIEPOIOEMKOCTH IS
3TOM (ha3bl MyTH, W TO3BOJSIET 3HAYMTENLHO CHU3UTH oOmue BbIOpochl IIIT Ha BceM myTH
Ouoronmsa.

Tabnmuua 36: YnyumeHHoe ynpaBjieHHue 3eMebHbBIMHU pecypcaMu (cueHapuit 1 u 2 mis

HEOPraHUYECKOro a30Ta)

dakTHuecKoe OTanoHHoe
3€MJIETIOJIb30BAHUE | 3€MJICTIOJIb30BAHNE Cepka

Knumarnueckuii YMepeHHbIi YMepeHHbIi ITaparpad 6.1, Pemmenue

pEruoH XOJIOJHBIN CYXOH XOJIOJHBIN CYXOW | KOMHUCCHH

Tun nousel BricokoakTuBHas BricokoaktuHas | Ilaparpad 6.2, Pemenne

TJIMHUCTAsT TJIMHUCTAsT KOMHCCHHI

O06paboTka Mo4BbI be3 Bcnamku be3 Bcnamku Tabnuna 3, Pernenne komuccuy|

YposeHb Bricokuii, 63 HaBO3a] Huzkuit Tabmuua 3, Pernenue komuccuyl

HCTIOJIb30BAHUS

pecypcosB

SOCsr 50 Tonn C/ra 50 Tonn C/ra Tabnuna 1, Perenune
KOMHCCHH, C IPUMEHEHUEM
KJIIMMAaTHYECKOTO PETHOHA U
THIIA TIOYBbI

Fru 0,8 Tonn C/ra 0,8 Tonn C/ra Tabnuna 2, PerieHne KOMUCCHH

Fuyc 1,1 Tonn C/ra 1,1 Tonn C/ra Tabnuna 2, PerieHne KOMUCCHH

Fi 1,1 Tonn C/ra 0,95 Tonn C/ra | Tabnuua 2, PereHre KOMUCCUY

SOC; * 45,8 toun C/ra 41,2 toun C/ra

Ega ** 0,73 Toun COy/ra/ron

Egca *** 30,32 1 CO2-51e /MJIox TPM

*SOCi= SOCst X FLu X Fme X Fi
**Esea = (SOCa- SOCr) X 3.664/20
*#%% p CO2-3x8/ M]Ik ipoussenenHoro I'PM = tounbsl CO2-3k8/ra/ron X (10° r/Tonny)/MJIx
npousseaeHHoro I PM/ra/ron, rae M/xx npoussenensoro I’ PM/ra/ron = M/ nponsBeneHHOTO
parnca/ra/ron X 55.5% (pacuerHas 3¢ekTHBHOCTD MpeoOpa30BaHuUs yTH)

Tabnuua 37: BeiOpocsl, CBsI3aHHbIE C BbIpAIIUBAHIEM a0MCCUHCKOM FOPYHULIBI C BBICOKUM

(110 xr/ra) u HU3KUM (55 Kr/ra) ypOBHEM HCIOJIB30BAHUS HEOpraHUIecKoro N.

Bcero
Bcee pesynbrarsl B T CO2.5xe. / MJIKrem Bricokmii Husknit ypoeHb
ypoBeHb N N
Ecc BRIpaInuBanus 38,1 254
Ew TpancnoptupoBku 0,37 0,37
bonyc unu Egca (30,32)* (30,32)*
Bcero 8,2 (4,5)*

* udpel B CKOOKAX SBISIOTCS] OTPULATEIbHBIMHU.
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IMpumep 11: CHuxenune BbiOpocoB IIIN 3a cdeT mMOCHENOBATENILHOTO BBIPAIHBAHHUS
Brassica carinata B kKadecTBe 3MMHEr0 NOKpoBa mociie O00OBBIX (COS) B YMEPEHHOM TEILUIOM
BIaKHOM kiumare (Ypyrsail). OTOT mnpuMep IOEMOHCTpUpYeT CHukeHue BbiOpocos I,
JIOCTUTaeMOE TIPU HCIIOJIb30BAHUM aOHMCCHHCKON TOpPYMIBI B KAdeCTBE O3MMOW TIOKPOBHOM
KYJIbTYpbl, 3aMeHsIOIled nap, BbIpallUBaeMON [UIsl MOJIyYEHHUs CbIpbsl ISl MPOU3BOJCTBA
OouoTormmBa. BbIOpOCHI, CBsi3aHHBIE C BbIPAIIMBAHUEM Aa0OMCCUHCKOW TOPUYMIBI B KAa4eCTBE
MOCJIEZIOBATENIbHOM KYJBTYpbl 3MMHEr0 IOKpOBa IOCJIE COM B 30HE YMEPEHHOIO TeEIIOro
BJIAKHOTO KJIMMaTa, OBbUIM 3aTeM PacCUMUTaHbl C UCTIOJIb30BaHNEM Mojnenu BioGrace, mpuHuMast
I'PM B KauecTBe KOHEYHOTrO MPOAYKTA, KaK OMUCAHO paHee, M CyMMHpoBaHbl B Tabmuie 38 B
Buge r COj.e./M/x mpoussenennoro I'PM. Kak omucaHo Bblme, BbIOPOCHI, CBSI3aHHBIC C
BBIPAIlMBAHUEM W COOPOM YpOXKasi, CYIIKOW W TPaHCIIOPTHPOBKOHW 3epHA, ObUIM CBEICHBI B
TabJUIY 10 U TMOCJIe IPUMEHEHUs KO3 PHUIIHEHTa PacTIPeeNeHus], KOTOPBIH HCIIONb3YETCs IS
yueTa TOro (pakta, YTO TOJBKO MAcCIsHAas 4acTb 3€pHAa BHOCHUT BKJIaz B BblOpocel I1IT B 3TOM
qacTh myTH OuwororummBa. Kak MOXKHO BHUIETh, TMOCHE MPUMEHEHUs KO3 UIueHTa
pacripeneneHusi OblIO YCTAHOBJIEHO, YTO CyMMapHbIE BBIOPOCHI NPU BBIPAIUBAHHUH, CYIIKE U
TpaHcnopTHpoBKe 3epHa COCTABISIIOT 27,1 T CO251e /Mo TPM.

Tabnuua 38: BeiOpockl, CBA3aHHBIE C BRIpAIIUBAHUEM aOUCCHHCKON TOPYULIBI

Koadppunment He- Pacnpenenennnsie | Beero
pacripenesieHusl | pacrlpefielieHHble | pe3yJbTaTbl
pe3yJbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 61,3% 41,49 25,44
aOVCCHHCKON TOPYHIIBI
Cymka abUCCUHCKOM 61,3% 0,55 0,34
TOPYHULIBI
Eec BBIpaIuBanus 25,8
TpaHncnopTUpoOBKa 3€pHA 61,3% 2,19 1,34
(Tpy30BHK)
Ew Tpancnoptuposku 1,3

B Tabnuie 39 06001meHbl MPeuMyIecTBa, KOTOPbIE MOTYT OBITh TIOJYYEHBI B PE3yJIbTaTe
MPUHSITHST CeBOOOOPOTA COs/abUCCUHCKAsI TOPYHIIA M CBSI3AHHOTO C 3THUM YJIYYIIEHUS METOIUK
yIOpaBJIeHUs] 3eMeNIbHBIMU pecypcamu. Monens BioGrace cpaBHHBaeT HaKOTUIEHUE YTiIeponaa B
MOYBE€ N0 M MOCJIE€ NPUMEHEHHUST HOBOHW CEJIbCKOXO3SWCTBEHHOW NpakTUKU. B ucxomHoit
CUTYAIMU 3eMJIE0 OCTABJISTH TIOJ MMAPOM M UCTIOJIB30BAIM HU3KHE YPOBHH PECypPCOB, B TO BpeMs
KaK B MOJIU(HUIIUPOBAHHON CUTYallUU BBIPALIUBAJIM MOKPOBHYIO KYJIBTYPY U MPUMEHSIH OoJiee
BBICOKHE YPOBHH PECypcoB. XOTsSI 3TO BJieYeT 3a cOOON mpuMeHeHHe OOJIbIIero KOJMYeCTBa
PECYpPCOB, YUCTHIM Pe3yJIbTATOM BBIPAIUBAHUS A0OMCCHHCKOW TOPYHIIBI SIBJISIETCS] 3HAYUTETbHBIN
€KEeTrONHbII YUCTBIA BKJIAA Yyrjepoaa B CYILISCTBYIOIIME MOYBEHHBIE 3amachl M3-3a BO3BpaTa

HAKOIUJICHHOI'O yrjepoda U3 PACTUTECIIbHBIX OCTATKOB M KOPHEBOI'O Marc€puajia MocCjc c6opa



94
ypokasd. Monens BioGrace mnporao3upoBasa UYHCTOE VYBEIMYEHHE Vriepoja B IIOYBE,
BbIpakeHHOe B 1,41 Tornabl CO2/ra/ron B pe3yibraTe BhIpAIIMBaHUS AOMCCUHCKOW TOPYHIBI, IO
cpaBHEHHIO ¢ 0a30BbIM creHapueM. [lOCKOJNIBKY yriiepon sBISIETCS MPEUMYLIECTBEHHO
IPOAYKTOM PACTEHH, MOJYYEHHBIM IyTeM (POTOCHHTETHUECKOH (pukcaruu arMmocdepHoro COa,
3TO OyAer mpeacTaBisTh codolt uncroe ynanenue armocdeprnoro CO», GpukcupyemMoro B mouse.
Umncroe cokpamenne BbiOpocoB IIIT ObLIO Takke BBIPAKEHO OTHOCHTEIBHO KOJNYECTBA
npousseneHHoro ['PM, 50,91 r COzue/M/2k T'PM, u 3TOT OOHYC min 3HadeHue Ega 3aTeM
ucrnoJsib3oBau B Moaenu BioGrace mns kommencanuu BeiOpocoB I1I7, oOpasyromuxcst B xone
nytd. Jto mokasaHo B Tabmuue 39, rae 3HadeHne Eg, ObUIO BBIYTEHO M3 YHMCTOTO BBHIOpPOCA,
HAKOIUIEHHOTO TPH BBIPALIMBAHWY, CYIIKE W TPAHCIOPTUPOBKE 3€pHA, HYTO TNPUBEIO K
orpunarensHomy BeiOpocy TN B 23,8 1 CO2.xs. /ML 'PM. Jlpyrumu cioBamu, B YCIOBHSIX
BBIPAIIMBAHUS, HMCIOJBb30BAHHBIX B 3TOM HCCIENOBaHHMM, KyJIbTUBHpOBaHUe Brassica carinata
IUIS TIPOU3BOJICTBA CEMSIH MACJIMYHBIX KYJIBTYP MOXET CHHU3UTh ypoBHU armocepHoro CO;.
DTy OTPULATENBHYIO YIIEPOJOEMKOCTh MOYKHO HCIOJB30BaTh ISl KOMIIEHCALIUH BBIOPOCOB,
KOTOpbIE MOTYT TNPOHMCXOOUTh HAa APYruUX STamax nyTH mnpoussoactsa [PM, Takux kak
obpaboTka, paduHHpOBaHHE W TUAPOOUYNCTKA Macjia aOMCCUHCKOW TOPYHIBI, YTO TOMOTAEeT
CHM3UTH OOImMe BBIOPOCHI 3TOro MyTH. Ha oOTpuIaTenbHyrO yIiepoJOeMKOCTh Ha 3Tare
BBIPAIMBAHUS BIHMAIOT Takue (PakTopbl, Kak 3(PQPEeKTUBHOCTh HCIMOJb30OBAHUS a30Ta M
YJIYUYIICHHbIE METOZBl VIPABJICHUS 3€MENbHBIMH PECYpPCaMH, CBSI3aHHBIE C BBIPALIUBAHHEM

aOVCCHHCKON TOPYHIIBL.

Tabnuua 39: YaydineHHOe ypaBiIeHne 3eMeNbHbBIMU PEeCypCcaMu

dakTuueckoe OTanoHHoe
Ccbuika
3€MJIENIOJIb30BAHUE | 3€MJIENOJIb30BAHUE
Knumaruueckuit | YMepeHHbIN TETUIbIN YMepeHHbIi ITaparpad 6.1, Pemmenue
PEruoH BJIAXKHBIN TEIUIbIA BJIAXKHBIA | KOMUCCUHU
Tun nouBsl BricokoakTuBHasA BricokoaktusHas | Ilaparpad 6.2, Pemenue
TJIMHUCTAs TJIMHUCTAs KOMHUCCHH

O06paboTka Mo4BbI

be3 Bcnamku

be3 Bcnamku

Tabauua 3, Pemenue
KOMMCCHH

YposeHb Bericokwii, 6e3 HaBo3a Cpenuuii Tabnuua 3, Peenne

UCTIOJIb30BAHUS KOMUCCUU

pecypcoB

SOCsr 88 Tonn C/ra 88 Tonn C/ra Tabnuna 1, Perenune
KOMUCCHH, ¢ TPUMEHEHUEM
KIIUMATHYeCKOTO PeruoHa u
THIIA TIOYBbI

Fru 0,69 Tonn C/ra 0,69 Tonn C/ra | Tabnuna 2, Perienue
KOMHUCCUU

Fume 1,15 Tonn C/ra 1,15 Tonn C/ra | Tabnuna 2, Pemnenue
KOMHUCCUU

Fi 1,11 Tonn C/ra 1,0 Tonn C/ra Tabnuna 2, Perenue
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KOMUCCUU
SOC; * 77,5 Toun C/ra 69,8 toun C/ra
Ega ** 1,41 Tonn COy/ra/ron
Esca okox 50,91 T COz-aKB./MIbK I'PM

*SOCi= SOCst X FLu X Fme X Fi

**Esea = (SOCa- SOCr) X 3.664/20

#%% p COz-5xk8/ MJIx npoussenennoro I'PM = tonnbt CO2-3xe/ra/ron X (10° r/ronny)/MJTx
npousseaenHoro I PM/ra/ron, rae M/ nponssenennoro I’ PM/ra/rox = M/I)x npousBeneHHOTo
parnca/ra/ron X 55.5% (pacuerHas 3¢ekTHBHOCTD MpeoOpa30BaHuUs yTH)

Tabnuua 40. BeIOpOCEHL, CBSI3aHHBIE C BBIPAIIMBAHUEM a0MCCUHCKOM rOPYHULIBI

Bce pesynbratsl B T CO2.5xs. / MJKrem Bcero
Ecc BRIpaInuBanus 25,8
Ew TpancnopTupoBKH 1,3
bonyc unu Egca (50,91)*
Bcero (23,81)*

* udpel B ckOOKaX SBISIOTCS OTPULIATEbHBIMU

IIpumep 12. CokpameHne BbIOPOCOB  MAPHUKOBBIX Ta30B B PE3yJbTaTe
NOCIIeIOBATEIBHOTO BhIpauBaHus Brassica carinata B Ka4eCTBE O3MMOH MOKPOBHOH KYJIBTYPBI
nocne 3epHOBbIX (mmenunsl) B HoBom HOxxHOM VYoanbce. DTOT mpuMep IEMOHCTPUPYET
cHIDKeHue BeIOpocoB I1I°, mocTuraemoe ¢ MCMOJIB30BAaHUEM AOMCCHHCKOW TFOPYHUIBI B KaUECTBE
MOKPOBHOH KyJBTYpPbI B 30HaX C YMEPEHHBIM TEIUIbIM CyXUM U TPOIMYECKUM CYXUM KIMMAaTOM,
IpeaCcTaBUTENeM KOTOPBIX sBJsieTcs miueHn4Hbli nosic Hooro FOxHOro Yanbca B BOCTOUHBIX
obnactsax Ascrpanuu. Kak u B IpemiecTBYIOIIMX TNpUMepax, BbIOPOCH], BBI3BAHHBIC
MOCJIEIOBATEIbHBIM BbIpAIIUBAHUEM AOWCCHHCKOW TOpPYMIBI B KayeCTBE O3MMOM KYyJbTYpPbI
Mocyie MIIeHULbI B 30HE YMEPEHHOIO TEIUIOro KiIMMaTa, PacCUMUTBHIBAIM C HCIOJB30BaHHUEM
monenu BioGrace, mpuaumasi [ PM B kauecTBe KOHEUHOTO MPOAYKTA, M JAHHBIE CYMMHPOBAHBI B
Tabnuue 41 (¢ BBICOKUM yPOBHEM HCIOJB30BAHUSI HEOPTaHNIECKOTO a3oTa) u B Tabmuue 42 (¢
HU3KUM YPOBHEM HCIIOJIb30BaHMs HeopraHudeckoro aszora) B Buue I' COyoxe/MJLx I'PM.
BrIOpochl, cBSI3aHHBIE C BBIPALIMBAHUEM U COOPOM 3€pHa, CYLIKOH M TPAHCIIOPTHPOBKOI 3epHa,
CBeleHbl B TaOMUIy 10 M TMOCIe NPUMEHEHHS KO3(pQPUIMEHTa paclpeneseHus, KOTOPBIH
UCTIOJNB3YETCs Uil ydera Toro (pakra, 4TO TOJBKO MAcCisHAas 4YacTh 3€pHa BHOCHT BKJAA B
BbIOpocel III' B 3T0#t wactu mytm OmororumBa. Kak MOKHO BHIETh, MOCTE NMPUMEHEHHS
ko3 uumenTa pacrnpeneneHus CyMMapHble BBIOPOCHI TPU  BBIPALIUBAHHMM, CYIIKE U
TpaHcnopTrpoBke 3epHa cocTaBIAIOT 38,8 © CO2.5x:/M/x I'PM, mosy4eHHOTO B CLIeHApUH, TOE
UCTIOJB3YIOT OOJBIIOE KOJHMYECTBO HEOPraHMYECKOTO a30THOTO YAOOpPEHUs MPHU BBIPAIIUBAHUH
abuccuackori ropuntel, U 25,5 T COz.ae/MJx I'PM, monyueHHOro B CIEHapHu, TI7e

HCIOJIb3YIHOT HU3KOEC KOJIMYECTBO HECOPTAHUYICCKOI'0 a30THOT'O YI[O6peHI/I$I.
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Tabmuua 41: BeiOpoce! B pe3ynbraTe BbIpAIIMBAHUS a0MCCHHCKOW TOPYHIbI (BBICOKHUI

YPOBEHb HEOPTAHMUECKOTO a30Ta)

He- Koadpdunuent Pacnpenenennrie | Beero
pacrpesesieHHble | pacnpeneneHus pe3yJbTaThl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 59,71 61,3% 36,57
aOVCCHHCKON TOPYHIIBI
Cymka abUCCUHCKOM 1,57 61,3% 0,96
TOPYHILIBI
Ecc BrIpaiquBanus 37,5
Tpancnopruposka 3epHa 2,19 61,3% 1,34
(rpy30BHK)
Ew TpancnopTupoBKH 1,3

Tabnmuua 42: BeiOpocsl B pe3yibTrare BbIpAIIMBAHUS A0MCCUHCKOW TOPYHIbI (HU3KHIMA

YPOBEHb HEOPTAHMUECKOTO a30Ta)

He- Koadpdunuent Pacnpenenennrie | Beero
pacrpesesieHHble | pacnpeneneHus pe3yJbTaThl
pe3yJIbTaThl
Bce pesynbratel B CO;5kB./ Mk TPM
Bripamusanue 38,01 61,3% 23,28
aOVCCHHCKON TOPYHIIBI
Cymka abUCCUHCKOM 1,57 61,3% 0,96
TOPYHILIBI
Ecc BrIpaiquBanus 242
Tpancnopruposka 3epHa 2,19 61,3% 1,34
(rpy30BHK)
Ew TpancnopTupoBKH 1,3

B Tabnune 43 06001eHbl MpenMyIecTBa, KOTOPbIE MOTYT OBITh TIOJYUEHBI B PE3YJIbTATE
NPUMEHEHHs CeBOOOOpOTa MINEHHIIa/a0MCCUHCKAsI TOPYULAa U CBSI3aHHOTO C 3TUM YJIyULICHUS
METOIMK 3€MJICTIONb30BAHUS B YKA3aHHOM KJIMMAaTHYEeCKOH 30He M TUmax Mnous. Mopenb
BioGrace cpaBHUBaeT HakOIUIEHHE Yrjiepoja B IOYBE IO M TOCIE€ NPUMEHEHHs HOBOH
CEJIbCKOXO3SUCTBEHHOW TpakTUKU. B 0a30BOH cuTyaumu NOYBY MOABEPrarOT HErNyOOKOH
BCIAINKE, a 3aTe€M MOIAEPKUBAIOT B YCJIOBUSAX MAPOBAHUS, B TO JK€ BPEMsI HCIIOJb3YsI HU3KHE
YPOBHU pECypcoB, TOrAa Kak B MOAM(PHUUMPOBAHHOH CHTyallMd TMOKPOBHYIO KYJBTYPY
aOVCCHHCKON TOPYHIIbI BHIPAIMBAIOT B YCJIOBUAX O3 BCMAIIKH U MPH HCIIOIb30BAHUH BBICOKHX
ypoBHe#l pecypcoB. KOHEUHBIM pe3yNbTaTOM 3TOTO H3MEHEHHUs] Ha TPAKTHUKE SIBISIETCS
3HAYUTENbHBIA €XETONHBIH YHCTBIH BKJIAJ VrjiepoJa B CYIIECTBYIOIIHE 3amachl IOYBbI
BCJICZICTBHE BO3BPaTa HAKOIUIEHHOTO YIJIEpOJa M3 PACTUTEIbHBIX OCTATKOB U KOPHEBOTO
MaTepuana, OCTAIOIIErocs nocjie coopa ypoxas.

Monens BioGrace mporHo3upyer 4ucToe yBeJIHMueHUe Yrieposaa B MOYBE, BBIPAKEHHOE B

0,97 torr COx/ra/rox, Gmaromapsi BBIPAIIMBAHUI AOMCCUHCKOW TOPYHILI B COOTBETCTBHU C

YJIYUIICHHBIMU METOAUKAMU YIIPABJIICHHUA 3€EMECIIbBHBIMU PECYpCaMU MO CPABHEHUIO C MCXOJHBIM
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ypoBHeM. IIOCKOJBKY yriepon sBJISETCS MPEUMYLIECTBEHHO TPOAYKTOM  PACTEHUH,
MOJIyYEeHHBIM MyTeM (OTOCHHTeTHYeCKoM ¢ukcauun armochepHoro COz, 370 mpeacTaBiseT
coboit umcroe ymamenue CO; u3 armocdepbl U (ukcanmio B mouBe. UHUCTOE COKpalleHUe
BbIOPOCOB TAPHHUKOBBIX Ta30B TaKXKe MOXKET ObIThb BBIPAKEHO OTHOCUTEJIBHO KOJHYECTBA
npounsBeaeHHoro I PM, 35 r COz.xe/M/Ix I'PM, u 3TOT GOHYC Min 3HaueHue Esa MOryT OBITH
UCTIOJIb30BaHbl ISl KOMITEHCAIMM BbIOPOCOB TMApPHHUKOBBIX Ta30B, KOTOpbIe 00pasyroTcs B
TEeYEHHe BCEro MyTH OMOTOIUMBA. JTO MokazaHo B Tabmune 44, rae 3HaueHus Egca BBIUUTAIOT U3
YICTOr0 BbIOPOCA, HAKOILJIEHHOTO TMPH BBIPAIIMBAHUY, CYIIKE M TPAHCIOPTUPOBKe 3epHa. Kak
MO>KHO BHJETb B CIIy4ae KyJbTUBHUPOBAHHS C BHICOKUM COAEPKaHHEM HEOPraHWYEeCKOro a30Ta,
yucteiii BeIOpoc I1I7, cocraBnstormuit 3,8 T COz.e/M/xk ['PM, mony4aroT mocje BbIYUTAHHS
¢dakTopa Esca. B oTnmume oT Apyrmx mpUMEpOB KYJBTUBHPOBAHUS aOMCCHHCKON TOPYHIIBI,
yIIEPONOEMKOCTh TYTH, BKJFOYAOLIErO BBIpALIMBAHHE AOWCCHHCKOW TOPYHWIBI B KAaueCTBE
O3UMOTI0 Tapa IMOCJ]e MIIEHHIBI B 30HE C YMEPEHHBIM TEIUIBIM CYyXHM/ TPOIHMYECKHM CYXHUM
knumaToM, oxsarbiBaroliell Hoseiii  FOxubIl  VYanbe, ¢ mnocrienyroomeid Ccymkoll u
TPAHCIIOPTHPOBKOH COOPAHHOTO 3epHA B MYHKTHI cOOpa, OCTAETCS MOJOXKHUTEIBHON ake mocie
BbIUNTaHUA OOHyca Esca, YKa3bIBasi, uTO BBICBOOOXKIAIOTCS 4ucThie BBIOpOCH! 11", OTuactu 310
CBSI3aHO C BBICOKUM YPOBHEM a30Ta, MCIOJIB3YEMOT0 NP BBIPALTUBAHUY aOUCCHHCKOH TOPYHLIBI,
YTO B JaHHOM HCCJIEJOBAHUU SIBJIIETCS BKJIAaAOM B ToJieBble BbIOpochl IIIT Ha »sTame
BbIPAIIUBAHUSL.

Tabmuua 43: CokpameHne BbIOPOCOB 3a CHET YJIYUIICHUS YIPABICHHS 3€METbHBIMU

pecypcamu

daxTrueckoe OTaJIOHHOE
3eMJIETIOJIL30BAHUE 3eMJIETIOJIL30BAHUE

Ccbuika

Knumatnueckuii Ymepennsiii Tembliii cyxoit/ Tponmueckuii| Ilaparpad 6.1, Pemenne

PEruoH CyXoH KOMUCCHU
Tun nouBsl BricokOakTHBHAsA MIIMHUCTAS [Taparpad 6.2, Pemenue
KOMHUCCHHU

O6paboTka Mo4BbI be3 Bcnamku HernyGokast Tabnuua 3, Peenne
BCIIAINKA KOMHUCCHHU

YposeHb Bricokwuii, 6e3 HaBo3a Huzkuit Tabnuua 3, Pemnenue

UCTIOJIb30BaHUS KOMHUCCHU

pecypcosB

SOCsr 38 Tonn C/ra 38 Tonn C/ra Tabnuna 1, Perenune

KOMUCCHUH, C IPUMECHCHUEM
KIIMMAaTUYCCKOT'O PETUOHA U
THIIA ITOYBbI

Fru 0,8 Tonn C/ra 0,8 Tonn C/ra Tabnuna 2, Perenue
KOMUCCHUHN

Fume 1,1 Tonn C/ra 1,1 Tonn C/ra Tabnuna 2, Perenue
KOMUCCHUHN

Fi 1,04 Tonn C/ra 0,95 Tonn C/ra | Tabnuna 2, Perienue
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KOMUCCUU
SOC; * 34,8 toun C/ra 29,5 toun C/ra
Ega ** 0,97 Toun COy/ra/rox
Esca okox 35r C02-3KB./MI[>K I'PM

*SOCi= SOCst X FLu X Fme X Fi

**Esea = (SOCa- SOCr) X 3.664/20

*#%% p CO2-3x8/ M]Ik ipoussenenHoro I'PM = tounbsl CO2-3k8/ra/ron X (10° r/Tonny)/MJIx
npousseaeHHoro I PM/ra/ron, rae M/xx npoussenensoro I’ PM/ra/ron = M/ nponsBeneHHOTO
parnca/ra/ron X 55.5% (pacuerHas 3¢ekTHBHOCTD MpeoOpa30BaHuUs yTH)

Ecnu BBOI a30Ta MokeT ObiTh yMeHbIneH Ha 50% (To ecth ¢ 110 kr/ra go 55 kr/ra) Ge3
CYIIECTBEHHOTO BIIMSTHUSI HAa YPOYKAWHOCTb AOMCCHHCKOW TOpUMIbl (HU3KOE HCIIOJIB30BAHHE
azota), BbiOpock! [1I" BO Bpemst (a3pl KyJIbTUBUPOBAHUS MOTYT ObITh YMeHbIIeHbI ¢ 37,5 1 COs.
se/MJk TPM 1o 242 t COza/MJx TPM (Tabnuua 44) u3-3a COKpalieHus BBIOPOCOB B
TE€YCHHE >KU3HEHHOTO IMKJA, CBA3aHHBIX C IMPOU3BOACTBOM a30THBIX YHOOPEHHH, a TakxkKe
COKpaleHusi nojeBbix BbiOpocoB. Ilpu yuere TpaHcmopTupoBkM U Ega oOmue BbIOpOCHI B
CIEHApUU C HU3KUM CcoJnep:kaHueM as3ota cHmwkaTcs 10 -9,5 COrsw/MJIx T'PM, uro
npencraBisier cobol  ymcroe CcHikeHue artMmochepHbix ypoHeit CO; B pesynbrare
BbIpAIIUBaHUSI aOMCCHHCKONH TOPYHIBI B 3THX YCJIOBUSAX. JTOT NPUMEP U NPEALIECTBYIOIIHNN
NpUMEp CIyKaT Ui WUTFOCTPALIMM TOTO BIIHSIHUS, KOTOPOE 3THU PAa3jM4Us B THUIE TMOYBBI H
KJIMMaTUYeCKOM PErHOHE MOTYT OKa3aTh HA CIIOCOOHOCTH BBIPALIMBAHMS A0MCCHHCKOM FOPUHULIBI

" CBA3AHHBIC C 3TUM ONTUMAJIbHBIC MCTOAUKU IJIA COKPAIlCHUA BbI6pOCOB NMapHUKOBBIX T'a30B.

Tabnuua 44. BeIOpockl, CBSI3aHHBIE C BBIPAIIMBAHUEM a0MCCUHCKOM rOPYHULIBI

Bcero
Bce pesynbrathl B T CO2.5x8. / Bricoknii ypoBeHb Husknit ypoeHb
M/lxrem Heopranuyeckoro N Heopranuyeckoro N
Ecc BRIpaInuBanus 37,5 242
Ew TpancnopTupoBKH 1,3 1,3
bonyc unu Egca (35)* (35)*
Bcero 3.8 (9,5)*

* udpel B CKOOKAX SBISIOTCS] OTPULATEIbHBIMHU.

ITpumep 13: BaustHMe MCMONB30BaHUS HaBO3a HAa BBIOPOCH! M (PUKCALIUIO MTAPHUKOBBIX
rasoB BO BpeMs BbIpamuBaHus Brassica carinata. 3umoii 2016-2017 Brassica carinata
BbIpaIlMBajIN Ha 13 He3aBUCHUMBIX (pepMax, pPacCHOJIOKEHHBIX B LEHTPAJbHOH YacTH INTaTa
Jixopmxus, CLIA. YToOb! OLIEHUTh NPUBEPKEHHOCTh SKOJOTMYECKH OJarONpHSTHBIM METOIaM,
IPOM3BOJICTBO aOMCCUHCKON TOpUHIBl Ha 3THX (pepMax ObUIO TIIATEIBHO MpoBepeHo. [laHHbIe,

NOJIy4eHHbIe 00 HCIOJB30BAHWU SHEpruu u BeIOpocax IIIT mns Bcex sTamoB mporecca

BbIpAIMBAHUS, ObUIM TNPOAHAIM3UPOBAHBl C HCIIOJB30BAHHEM JJEKTPOHHOH  TaOIHLbI
Kanbkymaropa BeiOpocoB IIIT OmotorumBa BioGrace, Bepcus 4d, xak omucaHo B
npenmectpyromux  Ilpumepax.  OcoOblif  uHTEpEC TPEACTABIsUIA  OLEHKA  BJIUSHHS

UCIIOJIb30BAaHUST HaBO3a (B IAHHOM Cllydae KypPHHOTO romera) Ha ypoBHH BbiOpocos III' mpwu
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BBbIpAIIMBAHUU aOUCCUHCKON rOPYHUIIBI IIPH UCTIOJIB30BAHUN B KQUECTBE YACTUYHOHN WJIM TTOJIHOM
3aMeHbl Heopranmueckoro aszora. Illects w3 13 ¢depm wuCHOIB30BaIM HABO3 B KadyeCTBE
ynoOpeHHsi B COYETAHWN C HEOPTaHMYECKUM a30TOM WM, B OJTHOM CIIy4dae, B Ka4eCTBE MOJHOMN
3aMeHbl HEOPraHUYECKOrO a30Ta, B TO BpeMsl KaK OCTajbHblE MCIONb30BAIN HEOPraHUYeCKUI
a30T MCKJIOYHUTENBHO B CBOMX CMeCAX yAoOpeHuil. BripamuBanue Ha Bcex (epmax BKIFOUAJIO
HCIIOJIb30BAHHE YCOBEPLIEHCTBOBAHHBIX METOJOB YIPABIEHUS 3€MENbHbBIMH PECYPCaMH,
ONMCAHHBIX B HACTOSINEH 3asiBKE, B TOM YHCJIE HEMJIyOOKYI0 BCIAIIKy M HCIOJB30BAHHUE
aOUCCHHCKOW TOpYHMIBI B KadeCTBE IOKPOBHOM KYyJIBTYPBl B CEBOOOOPOTE C 3E€PHOBBIMHU
KYJbTYpaMu, O000BBIMU KYJbTYPaMH, XJIOMKOM HJIH KyHXKYTOM.

Tabnmuua 45 cymmupyeT naHHbIE, MOJNy4YeHHbIE HA 3THX (pepmax. st menel maHHOTO
UCCIIEIOBAHUS TPEATIONArajoch, YTO MOJYYEHHOE 3€PHO aOHUCCHHCKON TOpYHLBI OOECTIeYHT
ChIpbe I pon3BoacTBa Onoauzens ' PM, u nostomy npomeskyrounsie pacuersl I1I7 ans aToro
nyTH ObUTH HOPMAJIM30BaHBl B OTHOIIEHUH COAEpKaHMs sHepruu omoausesnst I PM, kak onucaHo
panee. BeiOpocs! B sxBuBasienTe CO;z ObUTM pacCUNTaHBI HA OCHOBE JAHHBIX O KYJIbTHBUPOBAHUHU
U BKJIFOYAJIM BBIOPOCHI B PE3YJIbTATE CIEAYIOIIUX 3TAIOB. MPOU3BOJICTBO ChIPBS, UCIIOJIb30BAHUE
TOIJIMBA JJI  CEJbCKOXO3SANWCTBEHHBIX MAIIMH, [POU3BOACTBO KOMMEPUECKUX CEMsH,
UCTIOJIB3YEMBIX JUTsI Hadasia BBIPAIUBAHUS, CYLIKA CEMSTH M TPAHCIIOPTHPOBKA ceMsiH. [IpsiMble
KOCBEHHbIE BBIOPOCHI OT OPTaHMYECKOTO W HEOPraHMYECKOrO a30Ta, NMPUMEHSIEMOTo Ha TOJIe,
TaKXKe OBbUIM OIpeneeHbl KOJWYECTBEHHO U BKIIIOYEHBbI. B pe3ynbrare COBEPIIEHCTBOBAHUS
NPAaKTUKUA YIIPaBIEHHUs] 3E€MEJIbHBIMH pecypcaMu H 3emiieneineM Obulo TMPEeNOTBPAIlEeHO
nonananue B armocdepy HekoTopod yactu BeiOpocoB CQOz, a BMeCTO 3TOro OHH ObUH
BKJIFOUEHBl B IyJ OPraHMYECKOTrO YIJIepoJa IO4YBBl, YTO IO3BOJIMJIO COKPaTUTh YHCTbIE
BbIOpOCEL.  JToT mocnenHuil 5¢¢dexT, u3BecTHbIH Kak Esa, MoOXxer OBITH oOmpeneneH
KOJIMYECTBEHHO, Kak omnucaHo padee, W 3areM BbIUTeH u3 C(COj.xs, MNPOU3BENEHHOTO
BBIIIEYNOMSHYTBIMH HCTOYHUKAMH, JJIsI TIOJIYUYEHUS] YHCTOrO BBIOPOCA MPH BBIPALIUBAHHUU IS
kaxnoil ¢gepmer. Kak BumHo u3 Tabmmubl 45, Bce ¢epMbl MPOU3BOIWIM OTPHUIATENbHbIE
BBIOPOCHI AJ1st (ha3bl BHIPAIIMBAHUS MYTH, YTO YKA3bIBAET HA TO, YTO BBHIPALIUBAHHE A0OMCCHHCKON
TOPYHIIBI C MCIIOJIb30BAHUEM CIOCOOOB, OTIMCAHHBIX B HACTOALIEH 3asBKE, MPHUBEJIO K YUCTOMY
ynanenuro armochepHoro CO;. dDepmbl, HUCHONB3YIOIINE HABO3 B KayeCTBE WMCTOYHHKA
MUTATENIbHBIX BELIECTB, JOCTUTIIN OOJjiee BBICOKOrO cHUxkeHus conepskanusi CO, B atMocdepe,
4eM Te, KOTOpble HCIOJB3YIOT TOJbKO HEOpraHudeckue NnurTaTesbHble BewiecTBa. OpHON u3
IPUYHH 3TOTO MOXHO BUJETh BIIMSHHE MCIOJB30BAHMS HABO3a HA HAKOIJIEHHE Yrjepojaa B
nouse, rae (Gepmbl, KOTOPbIE HCIOIB30BAJIM HABO3, NMPOAEMOHCTPHPOBAIN B HECKOJBKO pPas3
0oJiee BBICOKUH YPOBEHb HAKOIUICHUS YIJIEPOAa B MOUYBE, YeM (DEePMBI, MCIIOJIB3YIOUIUE TOJIBKO

HEOPraHUYECKHI a30T.
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B nccnenoBanny, ONMMCAaHHOM B JAHHOM JTOKYMEHTE, JAHHbIE HE ObLIM HEMOCPEICTBEHHO
MOJIY4EHbI Ha TIOCIEeIHUX CTaaMsIX Mpou3BoacTBeHHOro nyta I PM. OnHako nocie oObequHeHNs
3epHa MOYKHO CYHTATh, YTO MOCJIEAYIOMINE 3Tarbl MyTH OyayT OOIUMH IJIi BCEX MCTOUYHUKOB
3epHa. BBIOpPOCEI, CBsI3aHHBIE C DSHEPrUeH, HCIONB3YEeMOH TMpPH 3KCTPAKLUH Macia M
npeoOpa3oBaHUN MACIISTHOTO ChIpbs B Ononusenib I PM, XOpoIio u3y4eHbl 1 B OCHOBHOM 3aBHUCSIT
OT KOJMYECTBA HCIOJB3YEMOrO ChIpbid. XOTS pACCTOSHHUA W YCJIOBHUSl TPaHCHOPTUPOBKH,
pacripeneneHusi 1 XpaHeHHsI ChbIPbsl U TOTOBOTO TOILTUBA MOTYT OBITh BEChbMa U3MEHYHBBIMH, IS
Henell 3TOro mpuMepa PaAcCTOSHHS MO YMOJYAHUIO M THUI TPAHCIOPTHOTO TOIUIMBA OBLIH
UCTIOJIb30BAHBl ISl MPENOCTABICHHUS MAHHBIX Ui pacdyeTa YHUCTBIX BBIOPOCOB Ui TaKOTO
oOpasna nmyTy, 1 OHU ObUTH TOOABIIEHBI K BBILIEYIIOMSHYTHIM (PAKTHYECKUM JaHHBIM O BBIOpOCAX
B (pase BBHIPALIUBAHMSA, PaHEE OMHCAHHBIM, YTOOBI MOJYYUTH OOINYIO YIJIEPOAOEMKOCTH IS
I'PM, mnony4eHHOTO B PE3YJIbTATE€ CEIbCKOXO3SHCTBEHHOTO IPOM3BOACTBA AaOMCCHHCKOM
TOPYMLIBIL M HMCXOJHOTO ChIpbsi abuccuHckol ropumnbl. Kak BumHo u3 Tabmumer 45, B
OOJBIIMHCTBE Ciy4aeB yriepoaoeMkocTb ['PM, obpasyeMoro sTuMm myTeM, MO YMOJIYaHHUIO
SIBJIIETCSI OTPULIATEIHHOM, YTO YKa3bIBAE€T HA YHCTOE CHIDKEeHHE arMochepHsix yposHel I1IT mo
CPaBHEHHUIO C MPOU3BOACTBOM AM3ENs M3 HCKOomaeMoro TtoruimBa. Hawmbosblnas BeIroga ot
cokpamenusi BbeIOpocoB III' mocturaercss 3a cUeT ChIpbsA, MOJy4YE€HHOro Ha ¢epmax ¢
HCIIOJIb30BAHUEM HABO3a HA 3Talle BbIPAILUBAHMUS.

ScHo, uto dYem Oosbiie dYenoBek crocoOeH CcHu3uTh BbIOPOCHl COroe B ase
BBIPAIMBAHUS, Onarojapsi ONMHMCAHHBIM 37eCh YCOBEPLIEHCTBOBAHHBIM METOAMKAM, BKJIFOUAs
UCTIOJIb30BAHUE TPAKTUK C HErJIyOOKOHW BCHAIIKOW MM OECIaXOTHBIX NMPAKTHK, YMEHBLICHHE
OpOLICHHS, a TAK)XXE HCIIOJIb30BAHHE HABO3a, TeM OOJIbIIE MOXXHO KOMIIEHCHPOBATBH BBIOPOCHI,
BO3HUKAIOIIME HA MOCIEAYIOLIUX dTamax MyTH, HE CBSI3aHHBIX C BbIPALIMBAHUEM, KOTOpbIE B
Ooryplnell CTErEeHW 3aBUCAT OT TMEePEeMEHHbIX (AKTOPOB  PACCTOSTHUA H  YCIOBHM
TPaHCIOPTUPOBKH, paclpeieseHus] U XpaHEeHUs ChIpbs U TOTOBOIO TOTLIMBA.

Tabmuua 45: BiusHue wucnosp3oBaHus HaBo3a Ha BBIOPOCH COzsxs. B pe3yibTare
BbIpAIMBaHUSI AOWUCCHHCKOH TOPYHIBI M YIIEPOAOEMKOCTb AHM3ENbHOro toruuBa [PM,

MPOU3BCACHHOTO C UCIIOJIB30BAHUEM UCXOOHOI'O ChIpbA AOMCCUHCKOM rOp4HUIblL.

CI g npespameHs
Hcnonbzyemsie pecypest Bripammsanue csipbs 8 TPM
Uucteie Hakommenue
Asor | Heopra- BBIOPOCHI yraepona CP
1 amdeckuit | %N 3 CHwxeHve
Depmel HaBO3a (r COx TTOYBBI (r CO2sxs/ 34
azor HaBO3a T >
(xr/ra) (xr/ra) s/ MK (TOHHBI M/Ix)
I'PM)? COy/ra/r)
Ocpma D 79 118 40 -219.9 4421 -205.,5 345%
®epma M 70 134 34 -164 3,784 -149.5 278%
Oepma A 70 0 100 -151.4 3,784 -136.9 263%
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Depma K 70 134 34 -124 3,784 -109.5 231%
Ocpma E 88 135 39 -114.4 4421 -99.9 219%
®opma L 70 90 44 -103,8 4,421 -89.,5 207%
®cpma F 0 101 0 -57 1,583 -42.5 151%
Ocpma J 0 125 0 -56,1 1,583 -41,7 150%
®cpma H 0 118 0 -38,4 1,583 -24 129%
®cpma G 0 137 0 293 1,583 -14.8 118%
®cpma C 0 111 0 -18,8 1,583 43 105%
®cpma B 0 179 0 -14,2 1,583 0.4 100%
Oepma I 0 125 0 -10,8 1,583 3.6 96%

! Bce mepeuncnennbie xo3siicTea BeIpamuBany Brassica carinata B LEHTpaIbHOMN 4acTH
mrata [Jropmxus 3umoit 2016-2017.

> BxmouaeT BbIOPoChl B CO2.51s OT BBIPALMBAHUSA, CYLIKH 3€pHAa U TPAHCTIIOPTUPOBKH
3epHa MeHblIe 3HaueHus Ega, kak onucaHo B [Ipumepe 8.

’ Ha ocHOBe MmyTH, cojepaliero (pakTUdecKkue NaHHblE O BBHIPAIIMBAHUU IJISI KAKAOM
(pepMbl, TOTIOIHEHHbIE JAHHBIMH TI0 BBIOPOCAM M0 YMOJYAHHIO MPH SKCTPAKLMU U nepepadoTke
Macia, a Tak:Ke CMOJIEIMPOBAHHBIMU JAHHBIMH O BBIOPOCAX MPH TPAHCIIOPTHPOBKE, XPAHEHUH U
pacrnpeneneHlH Macia U TOILTHBA.

* Ha ocnose crannaptHoro 3Hadenus CI s HedrsHoro nusenbHoro Tommusa 83,8 CO,.
sxe/MJIK, COTTIaCHO KalbKyJsaTOpY BeIOpocoB BioGrace v.1.4d.
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Bce nyOnukanuu u maTeHTHbBIE 3asIBKU, TIPOIIMTUPOBAHHBIE B 3TOM OIMUCAHUH, BKJIFOUEHbI
B HACTOSIIIYIO 3asBKY MOCPEICTBOM CCBUIKH, KaK €CJIM Obl KakAas OTAesbHas MyONuKaius Win
NaTeHTHas 3asBKa ObUIM CHELMANbHO U MHAMBUAYAJIbHO YKA3aHbI JUIsS BKJIIOYEHUsS] B Ka4eCTBE
ccebutkd. Ceblika Ha JIOOYI0 MyOIHMKALMIO MTpeIHA3HAYEHA IS €€ PACKPBITHS 10 JaThl €€ MoJaun
U He JO/DKHA PacCMaTPUBATBHCS KaK MPU3HAHUE TOrO, YTO HACTOsIIIee M300peTeHHEe He UMeeT
npasa MpeIIeCTBOBATh TAKOH MyOJHKALWMHU B CHITY TIPEALIECTBYIOLIEr0 H300peTeHUsL.

XoTsl BBILICU3JIOKEHHOE H300peTeHre ObUIO OMHCAHO B HEKOTOPBIX AETANSAX B LIEIAX
WUTIOCTPALMK U MPUMEpa ISl ICHOCTH MOHUMAHUS, CIELHATICTAM B JaHHOU 00NAaCTH TEXHUKH
OYEBHIHO, 4YTO B CBEeT€ HAEH 3TOr0 H300pETeHUs] MOTrYT ObITh BHECEHBI OMpe/eTICHHbIE
u3MeHeHus u Monudukannn, 6e3 OTCTYIJICHUs] OT CYIIHOCTH U oObeMa mpuiaraeMoi Gopmyibt
n300peTeHust.

Crnenyer OTMETHTb, 4YTO, KaK HCIOJB3YeTCS B JAHHOM ONHCAHHUM W MpHUiaraeMoit

dopmynie uzodperenus, GOPMbI €NUHCTBEHHOTO YKCJIA BKJIFOYAIOT CCBUIKY HA MHOXKECTBEHHOE
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YHUCJIO, €CJIM KOHTEKCT SIBHO HE MPEANNUChIBAeT HHOE. ECIM He yKa3aHO MHOE, BCE TEXHUYECKHUE U
HAy4HbIE TEPMUHBI, HUCIOJNb3YyEMbIE B JAHHOM IOKYMEHTE, UMEIOT TO K€ 3HA4YEHHE, KOTOPOe
0OBIYHO IOHUMAIOT CIELHATUCTBI B 00JIACTH TEXHUKH, K KOTOPOH OTHOCHTCSI 3TO U300peTeHHE.

Beipaxkenne «u/unmy», UCTIONb3yeMOE B JAHHOM JAOKYMEHTE B ONHCAHUU U B (opmyIe
n300peTeHus, AOJDKHO TIOHMUMAThCS Kak O3Hayarollee «OOUH WiId 00a» U3 3JEMEHTOB,
COCOMHEHHBIX TakuM 00pa3oM, TO €CTb 3JIEMEHTOB, KOTOPbIE B HEKOTOPBIX CIy4asx
MPUCYTCTBYIOT COBMECTHO, a B IPYIUX CIy4asX MO OTAEIbHOCTH.

Heckonbko 35IEMEHTOB, MEPEYNCIEHHBIX C MOMOINBIO BBIPAXKEHUS «H/HUIIH», TOJIKHBI
TOJIKOBATbCSl OJJUHAKOBO, TO €CTh «OJWH WM HECKOJIBKO» 3JIEMEHTOB, COCIWHEHHBIX TAaKUM
obpazom. Ilpu xemaHMM MOTYT MPHUCYTCTBOBATH APYTHE 3JIEMEHTHI, OTJIWYHbIE OT 3JIEMEHTOB,
CHenHaIbHO O0O3HAYEHHBIX B MPEIVIOKEHUH «W/HIINY, HE3aBUCHUMO OT TOTO, CBSI3aHBI OHH WJIH
HE CBSI3aHBI C TEMH 3JIEMEHTAMH, KOTOPbIe KOHKPETHO ONpeaeeHbl. TakuM o0pa3oM, B KaUuecTBe
HEOTPAaHUYMBAIOLIErO MpPUMeEpa, CChUIKa Ha «A w/mnmm By, xorma uCnoib3yeTcss BMeECTe ¢
OTKPBITBIM BBIPAKEHUEM, TAKUM KaK «COAEPKAILMI», MOXKET CChLIATbCS, B OJHOM BapHUaHTE
OCYIIECTBJICHUS, TOJIbKO Ha A (mpu HEOOXOIUMOCTU BKJIFOYAsl AJIEMEHTBI, OTJIUYHbIE OT B); B
APYyroM BapHaHTE OCYIIECTBJICHHS TOJbKO Ha B (mpu HEOOXOOMMOCTH BKIIIOYAsl 3JIEMEHTBI,
OTJIMYHBIE OT A);, B €Ile OAHOM BapHaHTe ocyllecTBiIeHHs K A u B (mpu HeoOxommmocTH
BKJIFOYAsl APYTHE JIEMEHTHI); U T.JI.

Hcnonb3yemblil 371ech B onHucaHUU U (GopMyse HU300pEeTEeHUs] TEPMUH «HIN» CIEIyeT
NOHUMAaTh, KaK OXBATHIBAIOIIUN TO K€ 3HAYEHHWE, YTO M «H/MIM», KaK OINpPENeNIEHO BBILIE.
Hanmpumep, mnpu pa3geneHHMH 3JEMEHTOB B CIHCKE «WIN» WIA «W/HIW»  CIeAyer
WHTEPIPETUPOBATh KaK BKJIKYAKOILINE, TO €CTh C BKIIOYEHUEM [0 MEHBLIEH Mepe OJHOro, HO
TaKXKe BKJIFOHaroImue 0ojee OJHOTO, U3 YMCHA WM CIIUCKA 3JIEMEHTOB, M IPU HEOOXOIUMOCTH,
JOTIOJIHUTEIIbHBIE HE3APETUCTPUPOBAHHBIE SJIEMEHTBI.

Kak ucnonp3yercst B HacTosimed 3asBKe, B ONMHCAHUM WIM B IpuiaraeMoi Qopmyie
u300peTeHNs, TEPEeXONHbIE TEPMHUHBI  «COAEPKAIIMNY, «BKIIOYAOIIUNY, «HECYLIUiD»,
KUMEOIIHI», «BMEUIAIOIINI», «BOBJIEKAIOMUNY U TOMY MNOJOOHBIE CIEAyeT MOHUMATh, Kak
BKJIFOYAIOLITHE MJIH OTKPBITHIE (T.€. O3HAYaTh BKIIIOYAIOIINE, HO HE OTPAHUYHMBAIOLIUE), U OHH HE
UCKJTFOYAIOT HEYYTEHHbIE 3JIEMEHTBI, MAaTepPHaJbl MJIM 3Tanbl crnocoObl. TOJBKO mMepexonHbIe
bpasbl, «COCTOSIIIME H3» M «COCTOALINE IO CYIIECTBY U3», COOTBETCTBEHHO, SIBISIIOTCS
3aKPBITBIMH HJIH TTOJTy3aKPBITHIMH MEPEXOTHBIMHU (Ppa3aMu MO OTHOLIEHHIO K MyHKTaM (HOPMYJIbI
n300peTeHNsT W TMPHUMEPHbIM BapUAaHTaM OCYIIECTBJICHHUS HACTOSIIEr0 H300peTeHUs.
IMepexonnas ¢pasa «COCTOSIIMUN H3» HCKIOYAET JIFOOOW 3JIEMEHT, 3Tal WM WHITPEIUEHT,
KOTOpBII KOHKpPeTHO He YykaszaH. IlepexomHas ¢pasa «COCTOALIMHA 1O CYLIECTBY H3»

OrpaHUYHUBACT obmacTh NMPUMEHCHUSA YKA3aHHBIMU 3JICMCHTAMU, MaTCepUallaMu HUJIN 3TallaMu, U
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TEMH, KOTOPBIE HE OKa3bIBAOT CYIICCTBCHHOI'O0 BJIMAHHA Ha OCHOBHYH) XapaKTCPUCTUKY

(XapakTepUCTHKHN) U300pETEHNsI, PACKPBITOTO W/HJIH 3asiBJIEHHOTO B HACTOSIIEM TOKYMEHTE.
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OOPMYVYJIA U30BPETEHUA

1. Cnoco6 BeipamuBanus Brassica carinata, BKITIOYArOIIIHI:

a) moceB copta Brassica carinata B kauecTBe BTOPOH KYJBTYPBI B CEBOOOOPOTE C MEPBOI
KYJBTYPOM WM [Tl 3aMEHbI TAPOBAHMUSI,

b) BHe#peHHE METOAMK YIPABICHHS 3E€MENIbHBIMH pecypcaMu Jjisl COKPALISHHUs
UCIMOJIb30BAHUSI MCKOMAEeMbIX BHIOB TOILUIMBA M MAaKCUMAJbHOH (uKcalmu aTtMochepHOro
yrieposaa pacTUTENIbHBIM MaTepHajioM copTa Brassica carinata;

¢) cOop yposkasi copra Brassica carinata st molydeHust 3epHa; U

d) BosBpar mpumepHo oT 70% no 90% Bcero pacTHUTENBHOrO MaTepuala U3 COpTa
Brassica carinata, KpoMe 3epHa, B ITOYBY.

2. Cnocob mo 1.1, HOMOJHUTENBHO BKIIOUAIOMUI TOCeB copTa Brassica carinata cpasy
nocine cOopa yposkas WM OIZHOBPEMEHHO C CcOOpOM ypokas TepBOH KyJbTYpbl IUIs
MOCJIEA0BATEIbHOIO BhIPALIUBAHUS KYJIbTYp 0€3 MPOMEKYTOUHOIO MepHO/Ia MaPOBAHUS.

3. Crioco0 no m.m. 1 win 2, JOTOHUTENBPHO BKIIFOYAOLUI 00paboTKy cCOOpaHHOTO 3epHa
ISl SKCTPAKLMK Macia U TOJNy4YeHus: Ppakiuun MyKH.

4. Croco® mo 1.3, OOMOJHUTENbHO BKJIFOYAOIINN HCIIOJIL30BAHHE MAcjia B KAa4eCTBE
HCXOIHOTO ChIPbs AJIsl MPOU3BOACTBA OMOTOIUINBA C HU3KOH YIIepOA0EMKOCTBIO.

5. Crnocob mo m4, rae OMOTOIUIMBO € HHU3KOHM YrIepOJOEMKOCTBIO MMEET 3HaueHHUe
YIIEPOOOEMKOCTH, KoTopoe cHikeHo mpuMepHO Ha 50-200 1 COzse/MJIK OTHOCHUTENBHO
3HAYEHUs] YIJIePOAOEMKOCTH COOTBETCTBYIOINErO TOIUIMBA, MOJYYEHHOTO W3 HCKOMAaeMOro
CBIPbSL.

6. Crnocob mo mn4, rae BeiOpocer III, sBHsIOmUECs pe3yabTaTOM MPOH3BOICTBA
OUOTOIIMBA C HU3KOH YIJIEPOJOEMKOCTbIO B TEYEHHE €ro KM3HEHHOTO LMKJIA, YMEHBIIAKTCS
npuMepHo Ha 60-400% mo cpaBHeHHIO ¢ BblOpocamu III°, MONY4EeHHBIMH B pe3yibTaTe
MPOU3BOACTBA COOTBETCTBYIOLIETO TOIUIMBA M3 UCKOMAEMOTO ChIPbSL.

7. Cnoco® mo m.3, MOTOJHUTENBHO BKJFOUAKOIIMHA TMOJy4YeHHEe OOOTalieHHOH OerkoM
KOPMOBOI#i 100aBKH sl )KHBOTHOBOJICTBA U3 MyYHOH (PPaKLIHH.

8. Cnoco® mo mobomy u3 1.m.1-7, NOMOJHUTEIBHO BKJIFOYAIOIIUNA TOCEB HOBOM
KYJBTYpBI, KOTOpasi MOKET ObITh TaKOH JKe, KaK MepBasi KyJbTypa, WK OTJIMYaThCs OT MEepBOMH
KyJbTYpBl, HO KOTOpas He siBisiercss Brassica carinata, cpa3y mocjie WM OJHOBPEMEHHO C
ybopxkoii ypoxkas Brassica carinata 63 mpoMeKyTOYHOTO TepHOia TApOBAHUSI.

9. Cnoco®6 mno moboMy wu3 1.I.1-8, IOMONHUTENPHO BKJIIOUAKOIIHMNA (PUKCALTHIO
atmocdepnoro COs.

10. Croco6 mo mrobomy u3 m.m.1-9, kotopseiii ¢pukcupyer npumepHo oT 0,5 10 5 TOHH
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CO; Ha rekrap B roji B OYBE.

11. Cmoco6 mo mrobomy w3 m.m.1-10, roe mpakTHUKa 3eMJIENOJIb30BAHUS BKIIFOUYAET
00paboTky Oe3 BCHalmky, ¢ HeriyOOKON BCMAIIKOW UJTH CO CPEAHEH BCIAIIKOM.

12. Cnoco® mo mobomy u3 m.m. 1-11, rae nmpakTuka yrnpasiieHUs] 3€MEIbHBIMU PECYpPCaMu
BKJIIOYAET YCTPAHEHHE OPOLUSHHS MJIH YMEHbIIEHHE OPOLICHHUS 0 CPABHEHHIO ¢ HOPMAJbHBIM
KOJINYECTBOM OPOLICHHsI, HEOOXOIUMBIM IJIsl IPYTrOW MACIUYHOM KYJBTYPBI Il TOH K€ CPebl
BBIPALUBAHHUSI.

13. Cnoco® mo mobomy u3 .1 1-12, rae nmpakTHka yrnpaBiieHUs] 3€METbHBIMU PECYpPCaMu
BKJIFOUYAET COKpALIEHHE MCIOIb30BaHUS HEOPraHUYECKOr0 a30THOTO YAOOpEeHHs MO CPABHEHHIO
C PEKOMEHIyeMbIM KOJIMYECTBOM a30THOTrO ynoOpeHust mis Brassica carinata anms cpembl
BBIPALUBAHHUSI.

14. Cnoco0 mo 1.13, BKIIOYAOIINK CHIKEHHE HUCTOJIBb30BAHMS a30THOTO YAOOPEHUs 110
ypoBHst ipuMepHO OT 40% 10 100% oT pekoMeHAyeMOro KOJMYECTBA a30THOTO YAOOpEeHMsI AJist
Brassica carinata B cpene BbIpalIBaHMUS.

15. Cmoco6 mo mrobomy w3 m.m.1-12, roe mpakTHKa 3e€MJIENOJIb30BAHUS BKIIFOUYAET
UCTIOJIb30BaHME HaBO3a U1t obecredeHus: nmpumepHo oT 20% mo 100% aszoTHOro ynobpenws,
HeoOX0IMMOTo TSI BeIpalquBaHus Brassica carinata.

16. Crnioco6 o .15, rae HaBO3 mpeAcTaBisieT COOOH KypUHBIH MOMET, HABO3 KPYITHOTO
pOraToro CKOTa WJid HaBO3 OBELl.

17. Cnocob mo mrobomy u3 m.m.1-16, rae u3MeHEeHWe 3eMIICTIONb30OBAHHS SIBJISIETCS
MHUHUMAJIbHBIM UJIA OTCYTCTBYET.

18. Cnoco6 mo mobomy wu3 mm.l-17, rme mepsas KynbTypa NpeAcTaBisieT coOoi
0000BYIO KYJIBTYPY.

19. Crnocob6 mo m.18, rme OoOoBasi KynbTypa MpencrtaBisier coOOl apaxuc, COro,
yeueBUIly, O0ObI MM TOPOX.

20. Cnoco6 mo mobomy u3 mi.l-17, rme mepBas KynbTypa NpeAcTaBisieT coOoi
3€PHOBYIO KYJIBTYPY.

21. Cnoco0 no .20, rae 3epHOBOH KyJbTYPOH SIBJISIETCS MIIEHULA, STYMEHb, POKb, OBEC
WIH KYKypy3a.

22. Cnocob no mobomy u3 m.1.1-17, rae mepBast KyibTypa MPencTaBIseT COOOH XIIOMOK
WIH KYHXKYT.

23. Cnoco6 mo modomy m3 1.1 1-22, rre cpena i BeIpalliBaHUs HAXOAUTCS B PETHOHE
C TPOMHUYECKHM BJIAXKHBIM KJIHUMATOM, M TJ€ METOAbI YIPAaBJCHUS 3EMEJbHBIMH pecypcamu
BKJIFOYAIOT TIOCeB Brassica carinata OCeHbIO WJIM 3UMOM At cOOpa yporKasl BECHOM WIIM JIETOM,

wim noceB Brassica carinata BecHOU J1st cOopa yposkasi OCEHbBIO.
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24. Cnoco6 mo modomy u3 1.1 1-22, rre cpena i BeIpalliBaHUs HAXOAUTCS B PETHOHE
C TPOIMUYECKUM CyXHM KIUMATOM, M TJ€ METOIbl YIpaBJEHUsS 3eMENbHbIMU PECypcaMu
BKJTIOUAIOT TIOceB Brassica carinata OCeHbIO WJTH 3UMOU 1T cOOpa ypo:Kasi BECHOU UJTH JIETOM.

25. Cnocob mo nrobomy m3 .. 1-22, rie cpena 1uisi BBIpAITUBAHUS HAXOAUTCS B PerHOHE
C YMEPEHHBbIM XOJIOMHBIM, CYXUM KJIUMATOM, H TJ€ METOMAbl YIPaBIEHUsS 3€MEbHBIMU
pecypcamu BKJIIOYAIOT moceB Brassica carinata BecHo 1i1st cOopa yposKast IETOM HITH OCEHBIO.

26. Cnocob mo nrodbomy m3 .. 1-22, rie cpena 1isi BBIpAITUBAHUS HAXOIUTCS B PETHOHE
C YMEPEHHBIM XOJIOJIHBIM, BJIQKHBIM KJIMMATOM, M [JI€ METOIbI YIPABICHHS 3€MEIbHbIMU
pecypcamu BKJIIOYAIOT moceB Brassica carinata BecHO# asist cOopa yposKkasi IESTOM HJIH OCEHBIO.

27. Cnocob no nrodbomy m3 m.1.1-22, rie cpena 1isi BBIpAITUBAHUS HAXOIUTCS B PETHOHE
C yYMEpPEHHBIM TEIUIbIM, BJIAXKHBIM KIHMAaTOM, W TI€ METONIbl YIPaBJIEHUS 3eMEJbHbIMU
pecypcaMu BKJIOYAIOT MoceB Brassica carinata OCeHbIO MM 3UMOM AJisi cOOpa yporkasi BECHOH
WJIH JIETOM.

28. Cnocob mo nrobomy m3 .. 1-22, rie cpena 1isi BBIpAITUBAHUS HAXOAUTCS B PerHOHE
C YMEPEHHBIM TEIIbIM, CYXHM KJIIUMATOM, M [JI€ METOJbI yIPaBJIEHUS] 3€MENIbHBIMU PECYPCaMu
BKJTIOUAIOT TIOceB Brassica carinata OCeHbIO WJTH 3UMOU 1T cOOpa ypo:Kasi BECHOU UJTH JIETOM.

29. Crnocob mo mrobomy u3 m.m.1-28, raoe cOop yposkas OCYIMECTBJISIFOT ¢ TOMOIIBIO
KoMOaiiHa.

30. Cnoco6 mo mn.30, B koTOpoM cOOp yposkas OCYIIECTBJSIFOT MYTEM IPSIMOTO

KOMOAHHUPOBAHMUSI.
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U3MEHEHHAA T10 CT. 34 PCT ®OPMVYJIA U30BPETEHNA,
IMPEJJIOXKEHHAA 3AABUTEJIEM K PACCMOTPEHHIO

1. Cnoco6 BeipamuBanus Brassica carinata, BKITIOYArOIIIHI:

a) moces copta Brassica carinata B kauecTBe BTOPOH KYJIBTYPBI B CEBOOOOPOTE C MepBOi
KyJbTYPOH WJIH JJIs1 3aMEHBI NAPOBAHUS,

b) BHempeHHe METOIWK VIPABJICHUS 3EMEJbHBIMH pPECypcaMH JJisl COKpAIIEeHHUs
HUCITOJNB30BAHUA MHCKOIIAEMBIX BHUAOB TOIIJIMBA U MaKCUMAaJIbHOU (1)I/IKC21L[I/II/I aTMOC(l)epHOl"O
yriepoaa pacTUTEIbHbIM MaTepuanoM coprta Brassica carinata, rie ympaBiieHHE 3€MeTbHBIMU
pecypcamMu BKJIFOYAET OJHY HIIH HECKOJIBbKO U3 CIACAYIOIIUX METOAUK:

1. 0OpaboTky Oe3 BCHaIKy, ¢ HerTyOOKOM BCHAITKOUM UITH CO CpeIHeH BCIAIIKOH,

il. ycTpaHeHHe OpOLISHHs FJIM YMEHbIIEHUE OPOLICHUS 10 CPABHEHUIO C HOPMAJIbHBIM
KOJINYECTBOM OPOILIEHHsI, HEOOXOIUMBIM JJIsl IPYTOH MACIUYHON KyJbTYPBI AJISI TOH K€ CpeIbl
BbIpalllUBaHUA,

1il. COKpaleHne UCTIOIb30BAHNSI HEOPTAHMYECKOrO a30THOTO yIOOPEHHUs IO CPABHEHHIO
C PEKOMEHAyeMbIM KOJIMYECTBOM a30THOTrO ymoOpeHusi st Brassica carinata anms cpenmbl
BbIpalllUBaHUA,

V. MCMOJIb30BaHME HaBo3a IUIsi obecrmeudeHus: npumepro ot 20% mo 100% a3orHOTO
ynoOpeHus, HeoOXOAMMOTO ISl BeIpaluBaHus Brassica carinata;

¢) cOop yposkasi copra Brassica carinata st molydeHust 3epHa; U

d) BosBpar mpumepHo oT 70% no 90% Bcero pacTUTENBPHOrO MaTepuana W3 CopTa
Brassica carinata, KpoMe 3epHa, B ITOYBY.

2. Cnocob mo 1.1, HOMOJHUTENBHO BKIIIOUAIOIINK TOCEB copTa Brassica carinata cpa3sy
nocine cOopa ypokas WM OIZHOBPEMEHHO ¢ COOpPOM ypokas TepPBOH KyJbTYpbl IUIs
MOCJIEIOBATEIBHOTO BBIPALIMBAHUS KYJIbTYP 0€3 MPOMEKYTOUHOTO MEPUO/IA TTAPOBAHUS.

3. Cnoco6 no m.m. 1 wim 2, TOMOIHUTENBPHO BKJIOYAROLTNI 00paboTKy cOOpaHHOTO 3epHa
IS SKCTPAKLMH Maciia U TONyYeHHs Ppakiiuy MyKH.

4. Crocob mo 1.3, OOMOJHUTENbHO BKJIFOYAOIINN HCIIOJL30BAHHE MAcjia B KAa4eCTBE
HCXOIHOTO ChIPbsI AJIsl MPOU3BOACTBA OMOTOMJIMBA C HU3KOH YIJIEPOJOEMKOCThIO.

5. Cnocob nmo m4, rae OHMOTOIUIMBO C HHU3KOHM YIIIEPOJOEMKOCTHIO MMEET 3HAueHHUe
YIIEPOAOEeMKOCTH, KoTopoe cHiIkeHo mpuMmepHO Ha 50-200 1 COjswe/MJIK OTHOCHUTENBHO
3HAYEeHUs] YIJIePOAOEMKOCTH COOTBETCTBYIOLIETO TOIUIMBA, MOJYYEHHOIO M3 HCKOMAeMOro
CBIPBAL.

6. Cnoco® mo m4, rae BbIOPOCHI MAPHUKOBBIX TAa30B, SIBISIOIINMECS PE3YJIBTATOM

MPOU3BOACTBA OHOTOIIMBA C HHU3KOM YIIIEPOAOEMKOCTBIO B TCUCHUE €0 KU3HCHHOI'O LIUKIIA,
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yYMEHbLIAIOTCA NpuMepHO Ha 60-400% mo CpaBHEHHIO € BbIOpOCAMH TMAPHHUKOBBIX TI'a30B,
MOJIYYCHHBIMU B PE3yJIbTaTe MPOU3BOACTBA COOTBETCTBYIOIIEIO TOIUIMBA M3 HCKOIMAEMOro
CBIPbSL.

7. Cnoco® mo m.3, MOTOJHUTENBHO BKIFOYAKOLINI MOJy4YeHHe OOOralieHHOH OerkoM
KOPMOBOI#i 100aBKH JIJIsl JKHBOTHOBOJACTBA U3 MYYHO# (hpakLu.

8. Cnoco® mo mobomy u3 1.m.1-7, IOOMONHHUTEIHHO BKIIOYAIONMIUN TIOCEB HOBOM
KYJBTYPBI, KOTOpPasi MOKET ObITh TAKOM JK€, KaK MepBasi KyJbTypa, M OTJIMYAThCs OT MEepBOM
KyJbTYpBl, HO KOTOpas He siBisiercss Brassica carinata, cpa3y mocjie WM OJHOBPEMEHHO C
ybopxkoii ypoxkas Brassica carinata 6e3 mpoMeKyTOYHOTO epHUOIa MapOBAHMUS.

9. Cmnoco®6 mo moboMy u3 1.1.1-8, IOMONHUTENPHO BKIFOUAKOMIHMHA (PUKCALHIO
atmocdepnoro COs.

10. Croco6 mo mrobomy u3 m.m.1-9, kotopeiii ¢ukcupyer npumepHo oT 0,5 10 5 TOHH
CO; Ha rekrap B roji B OYBE.

11. Cnoco6 no mobomy u3 .1 1-10, BKIFOYAOIINI CHIKEHUE UCTIOB30BAHMS a30THOTO
ynobpenust 10 ypoBHsi mpuMepHO OT 40% 1o 100% OT pekOMEHAyeMOTro KOJIMYeCTBa a30THOTO
ynobpenus s Brassica carinata B cpeaie BbIpaIlMBaHUS.

12. Cnoco6 no mo smrobomy u3 m.m. 1-11, roe HaBo3 mpencrasisier cOOOH KypHHBIH ITOMET,
HAaBO3 KPYITHOTO POraToro CKOTa MM HABO3 OBELL.

13. Crnocob mo nrobomy u3 m.m.1-12, rae u3MeHEeHUe 3eMIICTIONb3OBAHMS SIBIISIETCS
MHUHUMAJIbHBIM UJIA OTCYTCTBYET.

14. Cnoco6 mo mobomy wu3 m.l-13, rme mepsas KynbTypa NpeAcTaBisieT coOoH
0000BYIO KYJIBTYPY.

15. Crnocob6 mo m.14, rme OoOoBasi KynbTypa MpencTaBisieT COOOH apaxuc, COro,
yeueBUIly, O0ObI MM TOPOX.

16. Cnoco6 mo mobomy wu3 mi.l-13, rme mepsas KynbTypa NpeAcTaBisieT coOoi
3€pHOBYIO KYJIBTYDY.

17. Cniocob mo .16, rae 3epHOBOI KyJbTYpOH SIBJISIETCS MITEHULA, SYMEHb, POKb, OBEC
WIH KYKypy3a.

18. Crocob no mobomy u3 m.m.1-13, rae mepBast KyJibTypa NPeACcTaBIsieT COOOH XIIOMOK
WIH KYHXKYT.

19. Cnoco6 mo mobomy u3 .. 1-18, rae cpena aAns BbIpalIMBaHUS HAXOIUTCS B PErHOHE
C TPOMHUYECKHM BJIAXKHBIM KJIMMAaTOM, U TJ€ METOZbl YIPABJICHUS 3EMEJbHBIMH pecypcamu
BKJIFOYAIOT TIOCeB Brassica carinata oceHbl0 WM 3UMOM 11l cOopa yporkasi BECHOM WJIH JIETOM,

wim noceB Brassica carinata BecHOU J1st cOopa yposkasi OCEHbBIO.
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20. Cnocob o nrobomy m3 .. 1-18, e cpena 1ist BbIpAITUBAHUS HAXOIUTCS B PETHOHE
C TPOIMUYECKUM CyXHM KJIUMATOM, M TJl€¢ METOIbl YIPaBIEHHsS 3€MEIbHBIMH pPecypcaMu
BKJTIOYAIOT TIOceB Brassica carinata OCeHbIO WJTH 3UMOU 1T cOOpa ypo:Kasi BECHOU WJIH JIETOM.

21. Cnocob o nrodbomy m3 .. 1-18, e cpena 1ist BBIpAITUBAHUS HAXOAUTCS B PETHOHE
C YMEpPEHHBbIM XOJIOMHBIM, CYXUM KJIMMATOM, W T[JI€ METOIbl YMPaBJIEHUS 3€METbHbIMU
pecypcamu BKJIIOYAIOT moceB Brassica carinata BecHO# asist cOopa yposKkasi IESTOM HJIH OCEHBIO.

22. Cnocob mo nrodbomy m3 .. 1-18, rme cpena 1ist BbIpAITUBAHUS HAXOOUTCS B PETHOHE
C YMEPEHHBIM XOJIOJHBIM, BIIQKHBIM KJIMMATOM, M TJI€ METOIbl YIPAaBIEHHS 3e€METbHBIMU
pecypcamu BKJIIOYAIOT moceB Brassica carinata BecHO# asist cOopa yposKkasi IETOM HJIH OCEHBIO.

23. Cnocob mo mrobomy m3 .. 1-18, rme cpena 1ist BbIpAITUBAHUS HAXOAUTCS B PETHOHE
C yYMEpPEHHBIM TEIUIbIM, BJIAKHBIM KJIMMAaTOM, H TI€ METOMAbl YIPAaBJEHUS 3e€METbHBIMU
pecypcaMu BKJIIOHAIOT MoceB Brassica carinata oCeHbIO MJIM 3MMOM 1Jisi cOopa yposKasi BECHOM
WJIH JIETOM.

24. Cnoco6 mo modomy u3 1.1 1-18, re cpena s BeIpaliiBaHUs HAXOAUTCS B PETHOHE
C YMEPEHHBIM TEILIbIM, CYyXHM KIIUMATOM, M [JI€ METOIbI YIIPABJIEHUS 3€MENIbHBIMUA PECypCaMu
BKJTIOUAIOT TIOceB Brassica carinata OCeHbIO WJTH 3UMOU 1T cOOpa ypo:Kasi BECHOU UJTH JIETOM.

25. Cnocob mo mrobomy u3 m.m.1-24, roe cOop yposkas OCYIIECTBISIFOT C MOMOIIBIO
KoMOaiiHa.

26. Cnoco6 mo m.25, B KOTOpoM cOOp ypoXkas OCYIIECTBISIFOT IyTEM MPSMOTO

KOMOAHHUPOBAHMUSI.
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