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tdhocdop, MonmbmeH, KOOANBT W PAaCTBOPHUTENb, TIe KOOAIbT NMPUCYTCTBYEeT B BHIC BHTaMHHA B12;
kpome Toro, pH kommosuiuu coctasisier ot 6,0 10 7,5, U KOMIO3UIIMS BKJIIOYAET MOHOATAHOJAMHUH.
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XUMNYECKAA KOMNO31UMA AnsAd ObPABOTKU CEMAH

OBJTACTb TEXHNKA

Hactosuwee unsobpetreHne OTHOCUTCA K KOMMO3UUMKW, BKOYarowen gocdop,
mMonubaeH, ButamuH B12 n amuH. N3o6peTeHne Takke OTHOCUTCA K Cnocoby nonyveHus
Takom KOMMO3uuum 1 Kk cnocoby noarotoBkn cemsH. M3obpeTteHne Takke OTHOCUTCH K
NPUMEHEHUIO KOMMNO3MLMK, BKNtovatowen chocdop, monmbaeH, Butamud B12 1 amuH, ans

o6paboTkn cemsiH 6060BbIX KYNbTYP.

NPEAWECTBYIOWNW YPOBEHb TEXHWKK

HaHeceHne NOKPbITUS Ha CeMeHa XOPOLUO WU3BECTHO B CENbCKOXO3ANCTBEHHOW
NPakTUKe COrMacHO MPEeALUECTBYIOLLEMY YPOBHIO TEXHWKM, W MOKPbITUE HAHOCAT Ha

CeMeHa Mo psgY pasnmyHbIX NPUYMH.

Ob6paboTky cemaH [Ana NpeaoTBpaliEHUs BO3AEUCTBUS  BpeguTenen U
3a00MeBaHUN MPaKTUKYIOT YXE HECKONbKO COTEH NeT, M Ha MnepBbiX 3Tanax oHa
3aknoyanacb B NMPUMEHEHUN MPOCTbIX HEOPraHM4YeCcKMX BELLECTB, TakMX Kak MbILbSIK,
cynbdaTt mMegm n cepa, AnNs NogaBneHus rpubkoBbiX 3a00neBaHUn 3€PHOBBLIX KyNbTYp.
MNepBoe [okasaTenbCTBO BO3AEWCTBUS Cyrbdara Megn Ha ronoBHIO MeHuUbl Obino
onybnukosaHo Schulthess B 1761 roay. lepBbln OpraHNYeckUn YHrMUMA LLUMPOKOro
cnektpa genctsmnsa tupam (Thiram) (Tisdale, Flenner) 6bin BBeaeH B ynotpebneHue B
1942 rogy, W nepBblI OpPraHUYECKUA UHCEKTUUMA Ana  obpaboTkm cemsH, Y-

rekcaxnopuuknorekcaH (Slade), 6bin BBegeH B ynotpebneHue B 1945 roay.

MepBble NPoAyKTbl ANs 00paboTkM CEMSH NpeacTaBnsany cobor NOPOLLKN, OfHAKO,
COBPEMEHHbIE KOMMO3NLMN OObIYHO MOMNy4YaloT B BUAE KUAKOCTEN, MOCKOMbKY >XUAKOCTU
6onee 6e3onacHbl B NPUMEHEHUN, U UX NErYye HAHOCUTL (BHOCUTbL). XKugkme Komnosnymm
ans obpaboTkn CemMsiH C LUenblo 3alMThbl PacTEHUW AOCTYMHbI B PasfUYHbIX hopMax,
TakMx Kak pacTBOpbl, 3MYNbCWUW, CYCMEH3UOHHbIE KOHLEHTPaTbl W CYCMeH3uuM Ans
3anonHeHus kancyn. XXugkve KoMnosvMuum MOryT ObiTb MOMyYEeHbl Ha OCHOBE

OpraHn4yecKux pacTBOpUTENEN U Ha BOAHOWN OCHOBE.

CornacHo npeaLUeCTBYIOLLEMY YPOBHIO TEXHMKW, TaKKe U3BECTHO HaHeCeHue Ha
CemMeHa NoKpPbITUN, COAepPXKaLUMX NUTaTeNbHbIE BELLECTBA UNW YA0OPEHUs AN pacTEHUNA.
dochop SABNAETCS NEPCMNEKTMBHBbIM MNUTATeNbHbIM BELLECTBOM ANS HaHECEHUS Ha
CeMeHa, MOCKONbKy ¢ocop YCUNMBAET POCT KOPHEW, YTO YMy4yllaeT CrnocoBHOCTb

pacTteHna yceamBaTtb NUTaTesibHbl€ BellecTBa N3 NO4YBbI.



10

15

20

25

30

B cnyyae 6060BbiXx KynbTyp, Taknx kak coesble 606bl (Glycine max), noyepHa
(Medicago sativa), knesep (Trifolium), ropox (Pisum sativum), nyt (Cicer arietinum),
3eneHas daconb (Phaseolus vulgaris), yeueBunuya (Lens culinaris) w apaxuc (Arachis
hypogaea), obbluHOM nNpakTUKON sBnsieTca obpaboTka CeMsiH MHOKynaTamu pu3obui
(knybeHbkoBbIX Gaktepun poga Rhizobium). BoboBble pacTeHuss MoryT BCTynatb B
cumbunoTuyeckme oTHoweHust ¢ Baktepuamm poga Rhizobium, Haxoaawmmucs BHYTPU
KOPHEBbIX KNyOEeHbKOB, KOTOpble MOryT (PMKCMpOBaTb aTMOC(EPHbIM a3oT, npespalyas

€ro B coeanHeHnda, KOTopble pacTteHuna 3atem MOryT yCcBamBaTb.

HaHeceHue mHokynsTa pu3obun Ha cemeHa 6060BbIX PacTEHUA YCKOPSET 3TOT
npouecc M MNo3BONSAET MOBLICUTL YPOXANMHOCTb. KOMMO3MLMM WMHOKYNSATA, NOAXOAALME
AN KOMMEPYECKOrO MPUMEHEHUST AOCTYMHbI B BMAE CyXMX MpenapartoB Ha TOpsiHOW
OCHOBE, TaKMx Kak npenaparbl, onucaHHble B gokymeHTe CA512197, nnn B BUAE XULKMX

KOMMO3NLUNIA.

XOpOLLO U3BECTHO, YTO Takme nuTaTenbHble MUKPO3INEMEHTLI, kak MonmbaeH (Mo)
n kobanbt (Co), yyacTsyloT B npouecce dukcaymm asota 6060BbIMA PacTEHUAMU, U B
CENbCKOM XO3sIMCTBE OObLIMHOW MpakTUKoOW cTana obpaboTka CemMsiH KOMMO3nUMsiMn
yAaobpeHun, cogepxaLymnx Hapsay C UHOKYNATaMu 3TW 4Ba NUTaTenbHbIX MUKPO3NIEMEHTA.
OObIYHO KOMMEpYECKM AOCTYMHbIE KOMMO3UUMM 3TOoro Tuna ana obpaboTkm cemsH
yA00pEeHNAMM NoryYeHbl Ha8 OCHOBE TaKMUX HEOPraHUYeCcKnx coneun, kak monubaaT HaTpus
WNN aMMOHUSA, KOTOPblE MNPUMEHSIOT B KayecTBe WCTOYHMKA MonubaeHa, U Takux
HEOPraHUYeCKNX COeANHEHWUN, Kak cynbdaT, AMHUTPaT, AUXNopua, agnayertar, kapboHat
unn rmagpokeng kobanbta (ll), KOTOpblE NPUMEHSIOT B Ka4yeCTBe MCTOYHMKa kobanbTta. B
Ka4ecTBe UCTOYHMKA kobanbTa B TakMx npenaparax Takke NPUMEHSIOT XenaTnpoBaHHbIe
dopmbl kobanbTa, Takue kak OOTA kobanbTa, rnOKoHAT KobanbTa, rMKOrenToHaT
koBanbTa u yutpat kobanbTa. TUNMYHBIMA KOMMEPYECKN AOCTYMHBIMU NPOAYKTaMN 3TOro
TVMNa SBNSOTCS BOAHbBIE XUAKME KOMMNO3NLUMW, cogepxawyme oT npubnusntensHo 5% po
15% macc. Mo n ot 1% pgo 2% wmacc. Co. lMpymepamm KOMMEpPYECKN [OCTYMHbIX
npoayktos senawTcs: Stoller CoMo (Stoller Enterprises Inc.), koTopbin cogepxut 6%
macc. Mo B Buae monmnbgara Hatpus n 1% macc. Co B Buae cynbdara kobanbta; Wuxal
Extra CoMo 15 (Aglukon Spezialdunger GmbH & Co KG), kotopein cogepxut 150 r/n Mo
(10,3% macc.) n 15 r/n Co (1,03% macc.); MolyMix (Spray Gro), kotopbin cogepxut 4,5%

macc. Mo n 1,8% macc. Co.

OpfHako BCe 3TV UCTOYHUKM koDanbTa npeacTaBnAlT Cepbe3HY0 ONacHOCTb And

340poBbS Yeroseka. Hanpvmep, B COOTBETCTBMM C knaccudukaymen CornacoBaHHOM Ha
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rnobanbHOM YpPOBHE CUCTEMbI Knaccuukauum v MapKMPOBKM XMMWUYECKUX BELLECTB
(anrn. Global Harmonized System) cynedar, guxnopua, AMHUTPAT, guauetart n kapboHar
kobanbTa (Il) 9BNSATCA KaHLEPOreHHbIMU U TOKCUMHBIMU AN PENPOAYKTUBHOM CUCTEMBI
coegvHeHnamn. Kpome Toro, cornacHo TtexHudyeckomy pernameHty EC "lMopsigok
rocyfapCTBEHHOW perncTpauuv, 3KCNepTusbl, FULEH3NPOBAHUS W  PEerynupoBaHus
obopota xummyeckmx Bewects" (aHrn. European Union’'s REACH, wuto
pacwmdpposbiBaeTcs kak “Registration, Evaluation, Authorisation and Restriction of
Chemicals”), Bce nepeuncneHHble conu kobanbTa BKMOYEHbI B CNMCOK EBponenckoro
areHTCcTBa nNo xumudeckum Bewjectsam (aHrn. European Chemicals Agency) ans
pernctpaymm ocobo onacHbix Bewjects (aHrn. ECHA’s List of Substances of Very High
Concern for Authorization). VMimerowascs B HacTosiee Bpems NpakTvka conpsikeHa C
BbICOKMM PUCKOM ANS 340p0Bbs pabounx n depmepos, KOTopble paboTaroT C yKa3aHHbIMU
NPOAYKTaMM N HAHOCAT UX Ha CeMeHa. B yacTHOCTU, MMeeTCHa BbICOKU PUCK BO34ENCTBUS
onacHou nbinu, obpasytowencsa npu padote ¢ obpaboTaHHbIMM CeMeHaMn. Takum

oBpasom, Heobxoamm Bonee 6e3onacHbI anbTEPHATUBHBIA CNOCOD.

B nareHtHom pokymente US 5797976A (Yamashita, 1998) paccmoTpeHsbl
KOMMO3ULUK,  BKIOYaKOLWMe  YriepoAHbIN/CKENETHbIN  SHEPreTUYECKUA  KOMMOHEHT,
nuTaTenbHOE MakpOBELLECTBO, COAEPXKaLLEee NO MEHbLUEN Mepe OAMH UCTOYHMK asoTa u
OAWH WCTOYHUK dpocdopa, M KOMMOHEHT, BKMIOYAIOWNA BUTAMUH/KOAKTOP. ITU
KOMMO3ULUN MOTYT UMETb PasfuyHble BapuaHTbl NPUMEHEHUS B CENbCKOM XO3SUCTBE,
KOTOpbIE BKIIKOYAKOT MOKPbITUE ANA ceMsaH. B yacTHocTn, paccmoTpeHa Komnosvuyus,
Bkntovarowaa 2% macc. doccopa, 0,003% macc. monmbaeHa u 0,02% wmacc.

LUuaHkobanammHa.

B nareHtHom pokymeHte US 2004/063582A1 (Johnson, 2004) paccmoOTpeHbl
KoMno3nuum ans o6paboTky cemsiH, BKMYatowme no MeHbLen Mepe OgHO NUTaTenbHoe
MaKpOBELLECTBO, MO MEHbLUEN MEpPe OAMH MUTaTENbHbIA MUKPOINEMEHT, CPEACTBO AN
6opbbbl C BpeauTeENsSMKU, NO MEHbLUEN MEPE OAMH PErynaTop pPoCTa, KOMMOHEHT,
BKIIOYAOLWMA  BUTaMUH/KOakTop, aMWHOKMCNOTHbBIN KOMMOHEHT, BELLECTBO,

obecneunBatoLlee NPOHUKHOBEHUE, U UCTOYHUK SHEPTUN.

B nateHTHOM pokymeHte WO 2008/090290 A2 (INRA, 2008) paccmoTpeHbl
KOMMO3ULUN HA OCHOBE CUHTETUYECKOW CpeAabl ANS KMETOYHbIX KyNbTyp, BKIOYaroLwme
Hapsay C APYrMMU KOMMOHEeHTamun Hebonblune konudyectsa docgopa, monubaeHa,

3TaHonamuHa v ButamuH B12.
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B nateHTHOM pokymeHTe GB 2568945 A (Yara UK, 2019) paccmoTpeHbl

KOMMO3MLKnK, BKIIOYaoLWmMe aTaHonamMmuH n ocgop.

B narteHtHom pgokymeHte US 2018/346389A1 (Castellani v ap., 2018)
paccMOTpeHa KOMMO3ULUMSA >KUAKOro yaobpeHus, cogepxawjas Hukenb, kobanbT,
Monmbaar MOHO3TaHONMaMUHa N BO3MOXHO WHOKYNST pu3obuin, a Takke NpUMEHEHMWe

AAHHOM KOMMNO3MLUK Anst 06paboTKn CEMSIH.

CYWHOCTb N3OBPETEHWUA

[MepBbI acneKkT OTHOCUTCA K XMAKOW KOMMO3MUMM, BKNodawowen docdop,
mMonunbaeH, kobanbT, pacTBoOpuUTENb U MOHO3TaHonamuH. KobanbT npucyTcTBYET B BUAE

ButammnHa B12, n pH komnosnyumn cocraesnsaet ot 6,0 40 7,5.

[pyro acnekt OTHOCUTCA K cnocoby MOnydeHUss >KUAKOW  KOMMO3ULMMK,
BKrrovarowen docdop, monubaeH, kobanbT M MoHo3TaHonamuH. Cnocob BkmvaeT
CTaguun, Ha KoTopbix 6epyT UCTOYHMK docdopa, WMCTOYHMK MOnmbaeHa, MCTOYHUK
BUTammHa B 12, n MOHO3TaHONaMuH, CMELUMBAKT WCTOYHUK dhoccopa, MCTOUHUK
monmbaeHa M WCTOYHMK ButammHa B12 ¢ pactBoputenem; n pobasBnsawT Takoe

KonuyecTsa MOHO3TaHonamunHa, Ytobel pH coctasnan ot 6,0 go 7,5.

[pyron acnekt oTHoCUTCS K Ccrnocoby noarotoBkum cemsiH 6060BbIX KymnbTyp.
Cnocob BknwYyaeT CTaguM HaHECEHUs Ha CeMeHa MOKPbITUA U3 KUAKOW KOMMO3nLumK,
ONUCaHHOM B HacTtoswen paboTe, HaHECEHMsI Ha CEeMeHa MOKPbITUS M3 KOMMO3NLUK,
BKITHOYAIOLLEN MHOKYNAT pn3obuni (knyBeHbKoBbIX BakTepuin), N CyLLKY CEMSIH, Ha KOTOpble

HaHeCeHbl NOKPbITUA U3 3TUX ABYX KOMI'IO3I/ILU/II?I.

[pyron acnekt OTHOCUTCH K MPUMEHEHWUIO XWAKOW KOMMO3WLMK, OMUCaHHOW B
HacTosien pabote, ana obpaboTkm cemsiH 6060BbIX KynbTyp, B YaCTHOCTW, B LEnsx

yNyyLlEeHUsi NpopacTaHus.

CBEJEHWA, NOATBEPXKOAOUWME BO3SMOXHOCTb
OCYWECTBNEHNA W3OBPETEHUA

Ecnn He ykasaHO WHOe, BCE TEepPMWHbl, WCMOMb3yeMble MpU  OnUcaHum
n30bpeTeHns, BKNoHass TEXHUYECKME U HayyHble TePMUHbl, UMEIOT 3Ha4yeHusi, 0Obl4HO
M3BECTHble creymnanuctam B 06nactu TEXHWKW, K KOTOPOW OTHOCUTCSI HacTosiee
nsobpereHne. B kayecTBe AOMONMHUTENBHONO PYKOBOACTBA W ANS Ny4yLUEro NoHUMaHUs

CYLLHOCTM HacTOoSILLEro n3o6peTeHns HuKe NpMBEeAEHbI ONpeaeneHns TEpMUHOB.
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Bce uutTunpyemble B HactodllemMm onncaHnm AOKyMeHTbl MOSIHOCTbHO BKMHOYEHbl B

HacTosdLllee onncaHmne nocpenCrtBOM CCbINKN.

CornacHo HacTosiLemy W300peTeHWo, MPUBEAEHHbIE HWXKE TEPMWUHbI UMEIOT

crieayoLme 3Ha4yeHus:

YnotpebneHne B HacToswen paboTe eAMHCTBEHHOro 4YMcna OTHOCUTCH Kak K
€AVWHCTBEHHOMY, TaK M MHOXECTBEHHOMY 4YMCriam, €CnM U3 KOHTEKCTa HEe SICHO WHOE.
Hanpumep, TepMmnH “oTaeneHne” OTHOCUTCSA K OAHOMY unn K Oonee 4em OOHOMY

OTJENEHNIO.

Ynotpebnsembin B HacToswen pabote TEPMUH “NpUBNN3nTENbHO”, OTHOCALLMIACS
K M3MEPSIEMOMY 3HAYEHWO, TakoMy Kak napameTp, KONMMYECTBO, OTPE30K BPEMEHU W
nogobHble BENMYMHbLI, BKMIOYAET BapuauuM BeNWuYMHbI, coctasnsiowme +/-20% wunu
MeHee, npepnoytutenoHo +/-10% wnu meHee, npepnouvtutenoHee +/-5% wnNn meHee,
bonee npegnoytuTencHo +/-1% wunu meHee n Gonee npeanouTutensHo +/-0,1% wnm
MEHee OT YKa3aHHOW BENWYUHbI, MPX YCNOBMMW, YTO 3TW Bapuaumm He NpensTCTBYOT
BOMMOLEHMIO HacTodawero nsobpetenna. OgHako crieayeT NoHMMaTtb, YTO BEMUYMHA, K
KOTOPOM OTHOCUTCS MOAUMUKATOP “NpMONM3UTENBHO”, Takke BKIKOYEHA B OOBLEM

n3obpeteHus.

Ynotpebnsemble B HacTodAwen paboTe TEepMUHbI “BKMIOYAIOT, “BKNIOYaroLnn’,
“BKMIOYEHHBIN® 1 “BKMNOYaAET’ ABNAKOTCS  CUHOHMMaMM  TEPMUHOB  “copepat’,
“‘cogepxalymn’ n “coaepuT’ N UMEIT HEeUCKNIYaroLwee Unm gonyckarLwee U3MeHeHus
3HayeHne, KOTOpOEe YKasbiBaeT Ha MPUCYTCTBME MNEPEYUCNEHHbIX Aanee OObeKToB,
Hanpumep, KOMMOHEHTOB, M HE WCKMNIOYaeT WMAM He npeaoTBpallaeT npuUCyTCTBUS
AOMOMHUTENbHbIX, HE Ha3BaHHbIX KOMMOHEHTOB, MNPW3HaKoB, 3MNEMEHTOB, JAeTanewn,

3TanoB, U3BECTHbIX B AAHHOW 06MacTU TEXHUKN NI ONUCaHHbIX B HacTosLwen paboTe.

YKasaHne 4MCroBbIX AManasoHOB B Buae rPaHn4HbIX 3Ha4YeHUN BKMNIOYAET BCE
yucna u p,p06|-|b|e Benn4YnHbl, 3aKn4YeHHble BHYTPWU AMana3oHa, a TakXkKe YyKa3aHHble

rpaHn4HbIEe 3Ha4YEeHU4A.

Ecnn He ykasaHo uHoe, ynoTpebnsaemble 34eCb U B ONUCAHUN TEPMUHbI “% Mace.”,
“MaccoBbli  MPOUEHT” WM  “Macc. MNPOUEHT’ OTHOCATCA K OTHOCUTENBHOW Macce
COOTBETCTBYIOLLErO KOMMOHEHTa B KOMMNO3MUMM B nepecyete Ha obwyw maccy

KoMnosnuun.



10

15

20

25

30

35

CornacHo n3obpeTeHuo, TEPMUH “UCTOYHUK hocdopa” OTHOCUTCA K MOMEKyrne,
CONMu WNuM KOMMIEKCY, KOTopble cogepXar atombl occopa B BUAE, AOCTYNHOM AnNS
pacTeHun, T.e. MOocCne MOrNoWeHUs pacTeHNMEM MOSEKynbl, CONMU WM  KOMMIeKca
pacteHme CcrnocobHO WCMONb30OBaTb COAePXalunuca B Hux docdop AN pocta wu
pa3sutua. CnegyeTt oTMETUTb, YTO B pasnnyHbiX BUTamepax ButamuHa B12 coaepxumrca
MO MEeHbLUeN mMepe OAMH atom P, ogHako, 3TOT atoM P HaxoauTcs BHYTPW MOMEKYnbl
BUTaMmnHa B12 1 He UCnonb3yeTcsa pacTeHMaMU B KavyecTBe MCTOYHMKa P. MNoaxoaswme
WUCTOYHUKN P XOpOLUO M3BECTHbl B CEMbCKOM XO3SINCTBE M BKNHOYAOT OpTOPOCHOPHYHO
KMCNOTY, nonudocdopHble  KMCNOTbl, nNbble  ux conn, Hanpumep, ddocdaT

MOHOaMMOHWUS, bochaT guammonHms, pocchaT kanma n chocar MOYEBUHDI.

[MepBbI acCnNeKkT OTHOCUTCA K KMAKOW KOMMO3MUMM, BKNo4Yawowen gocdop,
mMonunbaeH, kobanbT, pacTBOpUTENb N MOHO3TaHoNnamuH. KobanbT npucyTCTBYET B BUAE

ButTammnHa B12, n pH komnosnyum coctaesnaet ot 6,0 40 7,5.

B obnacTsax, cBA3aHHbLIX C CENbCKUM XO3ANCTBOM, U3BECTHOWN NPAaKTUKOW SIBMSIETCH
HaHeCeHMe Ha CEeMeHa MOKPbITUA M3 KOMMOo3uLuun, BKNovarowen gocdop, monnbaeH m
kobanbT. Hapsgy ¢ apyrmmum nonesHeiMn csonctsamun, occop (P) ycmnmsaeTt poct
KOpHEeW. HaHeceHuMe Ha cemeHa noKpbITUA, codepKallero AOCTYMHbIN UCTOYHUK
docdopa, obecrneunmBaeT CEMEHU AOCTATOUHOE KONMMYecTBO doccopa Ans MNepBOun
cTagum pocta un cnocobctsyetr 06pasoBaHUIO CUNBHOW N ANTMHHOW KOPHEBOW CUCTEMBI,
CnocoBHOWN ycBamBaTb HYXHbl€ NUTaTENbHbIE BELLECTBA U3 MOYBbI MOCMEe pPacxoAoBaHUS
BCEX MUTAaTEnNbHbIX BELLIECTB, HAHECEHHbIX HA CEMeHa B cocTaBe MokpbiTus. MonnbaeH
(Mo) npeactaBnsier cobon nuTaTenbHbI MUKPOINEMEHT, HEOOXOAUMbIA pPacTEHUNAM,
KOTOPbIW, KaK M3BECTHO, y4acTBYET B psae OMONormMyeckmx npoLeccoB, NPOUCXOASALLMNX B
pacteHusx. Hanpumep, oH HeobxoaMM ANS CUMHTE3a U (PYHKLUMOHUPOBAHUA hepmeHTa
HUTpaTpeayKTasa, KOTOPbI BOCCTaHABMNMBAET HUTPATHbLIN a30T B OPraHM3Me pPacTeHUS.
MonubaeH Takke Heobxogum Ans cumbuotmdeckon dukcayun asota OakTepusimu
Rhizobium B kopHeBbIx knybeHbkax 6060BLIX PACTEHUIA, KOTOPasA 3aBUCUT OT aKTUBHOCTU
BakrtepuanbHoro Mo-3aBucumoro depmeHtTa HutporeHasbl. Kobanbt (Co) Takke
y4yacTByeT B CUMOMOTUYECKOW UKCauMM asota K komnnemeHTapeH Mo. Kobanbt
ABNAETCH HEe3aMEHWMbIM KOMMOHEHTOM BuTamuHa B12, koTopbl yyacTByeT B psje
BUOXUMMYECKMX MNPOLECCOB M XKM3HEHHO HeobxoauMm Ans pocta W pasBuTuA
knybeHbkoBbIX 6akTepuin Rhizobium. B kauectBe mMcTtovHuka kobanbTa KOMMO3MUMn Ans
06paboTkn cemsH 0ObIMHO BKNIOYAOT COMnMb unu xenat kobanbta. OgHaKko M3BECTHO, YTO
Mo MEHbLUEN Mepe YacTb kobanbTa NepexoanT B cocTtas ButammuHa B12. Takum obpasowm,

npeanonaraeTcs, 4YTo gocTaBka BuTammHa B12 HenocpeaCTBEHHO K cemeHu Oyaer
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noBbIWaTh 3PPEKTMBHOCTb YCBOEHUS koBanbTa. BaxkHbIM napameTpom, onpesensiowmm
BO3MOXHOCTb HaHECEHMSI KOMMNO3MLMA Ha ceMeHa, B OCOBEHHOCTU, Ha cemeHa 6060BbIX
KynbTyp, siBnsietcs pH komnosnyun. JencTBnTensHo, Ha cemeHa 6060BbIX KynbTyp 4acTo
pacnbInsioT MHOKYNAT pu3obun. Pnsobum npeacrasnsatoT cobon Bakrepum, KOTOpble MOryT
dukcmpoBaTtb rasoobpasHbli aTMOCHEPHbIA a3oT B hOpMe, AOCTYMHOW ANSA PacTEHUMN,
Hanpuvep, B BMAE MOHOB aMMOHWS, U MocrnejHne 3atem MoryT ObiTb NpeBpalleHbl B
HUTPaTbl, KOTOpble OTNMYalTCA OonblLUen AOCTYNHOCTbIO ANS PaCTEHUN, YEeM WOHbI
aMmmoHus. Pusobun npegnouvTaloT cpeay ¢ HeutpanbHbim pH. Ona pocta pusobui
naeanbHbiM cumTaetcs pH ot 6,0 go 7,5. [ina pocta n dukcayum razoobpasHoro asorta
pusobuam Tpebyetca X03auH, U BbINO NokasaHo, YTO OCOBEHHO ObICTPO OHWM pacTyT B
knybeHbkax KopHen 6060BbIX KynbTyp. Takum obpasom, oBbIMHOM NpPakTUKOWM cTana
WHOKYNALUMS CEMSIH HasBaHHbIX KynbTyp 3TUMK Baktepusamu. 3TO No3BOMSET CHU3UTb
KONMUYECTBO asoTcogepXawmx yaobpeHun, KoTopble Heobxoaumo LOCTaBUTb K

KynbTypam, U NOBbICUTb Ka4e€CTBO MO4BbI.

OAaHako Xnakne Komnosvuymu, Bknovarowme ocdop, MOryT UMEeTb AOCTaTo4HO
KNCIYIO peakumto, B OCODEHHOCTU, €Cnu UCTOYHUKOM ¢hocchopa sBnsieTcs gocdopHas
KMcnoTa, Hanpumep, optodocdopHas KUCMoTa umnn nonmpocdopHblie KUCNOTLIL. bbino
nokasaHo, 4to obpaboTka CemMAH KOMMO3ULMAMMW, BKIOYAOLWUMU UCTOYHUK WOHOB
aMMOHUS, HUTPAaTOB W/MNN MOYEBWUHBLI, 3ameanseTr wunu uHrnbupyetr obpasoBaHue
Kny6eHbKOB, TO €CTb COEAUHEHUs, copepXallme 3TU UCTOYHWKM asoTa, XenaTenbHO He
fobaenaTte B komno3uuymio Ana obpabotkn cemsiH. COOTBETCTBEHHO, HE PEKOMEHAYeTCA
Takke MCnonb3oBaTb WUCTOYHMKM ocdopa, OObIMHO MPUCYTCTBYIOLME B YAODPEHUSIX,
Takme kak dgoccdar ammoHus, docdart gMaMmmMoHus, dhocar MoOYEBMHBLI U nonudgocdar

aMMOHUS, HECMOTPS Ha TO, YTO UX pKa HamHoro npesbiwatoT pKa dhochopHOM KUCNOTbI.

Kpome TOro, 6b6ino OTMEYEHO, YTO PacTBOpPLI, coaepxawme docdarHbie Conm U
mMonubaaTtHble COonu, B 4aCTHOCTM, mMonubaaT HaTpus, HE OYeHb CTabWNbHbl: B HUX
Habnogann ocaxgeHve n kpucrtannusayumo. beino obHapyxeHo, 4yto pH komnosuuyum
MOXET ObiTb MOBbiWEH A0 Tpebyembix 3HayeHurn fJobaBneHMeM MOHO3TaHONaMuHa.
MoHosTaHonaMmnH npeacraBnseT coborn HeGOonbLUYO BUAEHTATHYIO MOMEKYIY, UMEIOLLYIO
OCHOBHOW bparMeHT, NEPBUYHBIA amMuH. [Jo6aBneHne 3Toro COeAMHEHUSI B KOMMO3ULMIO
noebiwaer pH, a Takke crabunmsyetr docdarHble aHUOHbl. MOHO3TaHONaMWH He
COAEPXKUT a3oT B AOCTYMHOW NS pacteHun opme, 1, Takum obpasom, ero gobaeneHue

He OKa3blBaeT HeratMBHOro BIliNAHNA Ha POCT KJ'Iy6eHbKOB.
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PacTBopuTEneM B XWAKOW KOMMO3MLUM MOXET ObiTb MO CyLecTBy Boja, HO
KOMMO3NLMS Takke MOXEeT BKMYaTb CMECb pacTBOpPUTENEeW, BKMOYaloLylo Bogy W
Apyrie pacTBopuUTENU, NOAXOASALME ANS NPUMEHEHUS B CEMbCKOM XO3SIUCTBE, Takme Kak
CNUPTLI, TMMKOMM U UX MPOU3BOAHbIE, Takne Kak npocTble acupbl. PactBoputens unm
CMecCb pacTBopuTenenm JomkHa ObiTb cnocobHa conobunmampoBaTtb pPasnuyHbie
KOMMOHEHTbI >KWAKOW KOMMO3WLUMU MpU KOMHaTHoW Temnepartype. Kpome Toro, Ans
YCNELLUHOrO MNPUMMEHEHMS KOMNosvumm depmepaMmm UM CenbCKOXO3ANCTBEHHBIMU
paboTHUKaMW  pPacTBOPUTENb UMW  CMECb PacTBOPUTENEN JOMKHbl  OKasblBaTb
OrpaHuWYeHHOEe HeraTMBHOE BIUSIHWE Ha 340pOBbe nogel. B ogHom M3 BapuaHToB

OCYLLECTBINEHUS pacTBOPUTENb MO CYLLECTBY NpeacTaBnsieT coGon Bogy.

YKuakylo KOMNO3WULMIO, Kak OMMcaHo B HacTosen paboTe, HaHOCAT B BUie
MOKPbITUS Ha cemeHa 6000BbLIX KyNbTyp, MU CEMEHa cyluaT U BbiCEBAlOT B NoyBy. 3TO
NPUBOAUT K YBENUYEHUIO CKOPOCTU MPOpAaCcCTaHus, a Takke K YBEeNUYEHMIO KONMM4YecTsa

KnNyBGEeHbKOB, MacChl KOPHEN N MacChbl CyxX0Oro BeLlecTsa noberos.

B oaHOM 13 BapvaHTOB  OCYLLECTBIMEHUS  KOMMO3UUWUS  BKMOYAET  OT
npnbnuantensHo 10 go npubnusntensHo 250 r/n, B 4aCTHOCTKU, OT NpubnuantensHo 50
4o npubnmautensHo 200 r/n cocchopa, npeacrasneHHoro B Buge  P,.Os.
MNpeanoYTUTENBHO XMAKas KOMMNO3ULUS UMEET BbICOKYHO KOHLEHTpauyuio docdopa. 310
nossonsaet obecneynsaTb cemeHa 6onbLIMM KONMYecTBoM hoccopa npu UCNOnb30BaHUN
Hebonbworo konuyectsa komnosuuyun. OAHaKo NpuUMEHeHwe komnosuuyun ¢ Bornee
BbICOKOW KOHLIEHTpaLMEN HexenarenbHO U/Mnm HEBO3MOXHO, NMOCKOIbKY 3TO NPUBOAUT K

np06nemaM CTabunbHOCTM, a TakKe MOXET NPUBOAUTL K NOBPEXKAEHNIO CEMSIH.

B ogHOM 13 BapuMaHTOB  OCYLLECTBNEHUS  KOMMO3NUWUS  BKMKOYAET  OT
npnbnuantensHo 10 go npubnusntensHo 250 r/n, B 4acTHOCTKU, OT NpubnuantensHo 50
4o npnbnuautensHo 200 r/n monubaeHa. MpeanouTUTENbHO Xuakas KoMnosnunsa nmeeT
BbICOKYIO KOHLUEHTpaumio monubaeHa. O1o nossonset obecnedmsatb cemeHa 6onbLunm

KONn4ecTBoMm monmnbaeHa npn ncnonb3oBaHN HeBOoMbLIOro KONMYeCcTBa KOMNO3nLnn.

B ogHOM n3 BapunaHToOB OCyLlecTBneHns BuTamuH B12 npucyTcTByeT B Buae
ogHoro wunu OGonee cnegywwux coeauHeHun: kobanamuHa, uuaHkobanamuHa,
rmgpokcokobanammHa, metunkobanammHa n ageHosnnkobanammHa. ButammnH B12 Takcke
HasbIBalOT KobanamMMHOM, M OH MpeacTaBnsieT cCoBOOM KOMMNMEKC MeTanna, B LeHTpe
KOTOPOro Haxogutca atom kobanbTa, OKPY)KEHHbIN KOPPUHOBLIM LIMKIOM. KOppPUHOBLIN
Uukn npeacraensieT cobon 15-UneHHbIN MakpOUWMKN, BKMAYaKOWMA NMUPPOSUANHOBLIN

UMKN 1M TpU uukna auruaponuppona. Komnnekc meTtanna, COCTOSWMA U3 meTanna u
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KOPPWUHOBOro LMKa, HectabuneH u TpebyeT MpUCYTCTBUS LOMOMHWUTENbHOMO NUraHaa,
KOTOpbIM MOXeT ObITb LMaHuMAHaa rpynna, rugpokcurpynna, metun wunm  5-

[,e30KCuaaeHo3unn.

B ogHOM 13 BapnaHTOB OCYLLECTBNEHMUS KOMMO3NLMSA BKITIOYAET OPTOPOCHOPHYIO
kmcnoty. OpTodocopHas KUCnota SBMASETCS XOPOLWO W3BECTHbIM  NOAXOASALLMUM
NUCTOYHUKOM pocdopa ANs CEnbCKOXO3ANCTBEHHbIX Hyxg. OHa BnomHe AOCTynHa W

XOPOLLIO YCBaMBaETCA PacTEHUAMU.

B ogHOM u3 BapuaHTOB OCYLLECTBNEHMS KOMMO3ULMS BKIIOYAET KanunHy COnb
docdopHon kucnoTel. Kucrnota moxetr Obitb  OpTOHOCHOPHON  KUCNOTOM UMK
nonudocthopHON KUCnoTon. Kanuin SBnaeTca nuTaTenbHbIM 3NEMEHTOM ANSl pacTEeHUH,
n, Takmm obpasom, ero foCTaBka K ceMeHam MOXeT OblTb MONEe3HOW, MOCKONbKY OH
YCUNUBAET POCT Ha paHHUX ctagmsax passutnsa. OH COBMECTUM C APYrUMU KOMMOHEHTaMM

XKUAKON KOMMO3ULUKM U HE BNUSIET HA pasBUTME pU3obui.

B ogHOM M3 BapuaHTOB OCYLLECTBMNEHUS KOMMNO3UUMS BKo4vaeT oT 1 ao 45%
Macc., npeanouytutensHo ot 5 po 45, Gonee npeanoututensHo ot 10 po 40,

npeanoytutensHee oT 15 40 40% macc. opToPoCthOPHON KNCTOTbI.

B ogHOM M3 BapuaHTOB OCYLWECTBNEHUS KOMNo3uuma Bkrovaet oT 1 go 20%
Macc. MOHO3TaHonamvHa. B OgHOM W3 BapWaHTOB OCYLUECTBIIEHMSI KOMMO3MLMS
BkroYaeT ot 2 4o 20% macc., npegnoytutensHo ot 5 go 20, 6onee npeanoYTUTENLHO OT

5 po 15, npegnoututensHee ot 10 g0 15% macc. MoOHO3TaHonammHa.

B ogHOM 13 BapnaHTOB OCYLLECTBMNEHMS MacCOBOE OTHOLLEHNE MOHO3TaHONamMmHa
k opTodocdopHon kucnoTe coctasnsaet ot 1:5 go 1:1, B yactHoctn, ot 1:3 go 1:1. Ons
ONTMMM3aLMN XaAPAKTEPUCTUK KOMMO3MLMU MACCOBOE OTHOLLUEHWME MOHO3TaHoNnamMuHa K
opTOhOCHOPHON KUCNOTE AOIMKHO ObiTb OTperynmpoBaHo. [Mpu gobaBneHun CnnLKOM
Manoro KOnMyecTBa MOHO3TaHONaMMHA pacTBop MOXeT OblTb HefoCTaTO4YHO
ctabunbHbiM, pH MOXeT ObiTb HELOCTATOYHO BLICOKMM, WU PU3OOUN OKaXKYTCS HE B
onTMmanbeHbIX ycrnosusx. [lpn pobasneHum  cnuwkom  6ONbLIOTO  KONMU4YecTBa
MOHO3TaHONaMNHA CTOMMOCTb KOMMO3ULUN U3NULIHE YBENUYMBAETCS, MOBbIWEHNe pH
MOXET ObiTb Ccnuwkom 6onblnMM, W COAEPXKaHWE nuTaTenbHbIX BewecTs Oyger
CHMXaTbCH, MOCKOSbKY MOHO3TAHONaMWH HE MPUBHOCUT HUKaKUX AOCTYMNHbIX ANS

pPacTeHU NUTaTenNbHbIX BELLECTB.

B oaHOM 13  BapuaHTOB  OCYLLECTBINEHUS  KOMMO3ULUMS  BKMOYaeT

3TUNEHANaMUHTETPaYKCYCHy0 kucnoty (SOTA) nnu ogHy M3 ee conen, B YacCTHOCTH,
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aTUNEeHAMaMuHTETpaayeTar  TeTpaHatpusa. [lpurotoBneHne  BOAHOMO  pacTBopa,
cogepawero ocgar-moHbl, CBA3aHO C puckom obpasoBaHus ocdaTta Kanbuus,
KOTOPbIA OYEHb MMOXO PacTBOPUM B BOAE W BbiNajaeT B BMAE ocagka. [Ana nonyvyeHus
BOAHOW KOMMO3MLMK, ONUCaHHOW B HacToswen paboTte, npeanodTUTENbHO NPUMEHEHNE
WUCTOYHUKA BOAbl C HU3KUM COAEPXKaHWEM KanbLUusA, O4HaKo, 3TO He BCerga BO3MOXHO,
yunTbiBaA NPUPOAY BOAHBLIX MCTOYHWUKOB, AOCTYMHbIX dpepmepam. [nsa npeaoTspalyeHns
ocaxaeHusa gocdarta kanbymst MOXeT OblTb 400aBNeH XenaTnpyLWmMn areHT ¢ BbICOKUM
CPOACTBOM K KanbUuio. AreHT YCTpPaHsieT MPUCYTCTBYIOLMN B BOAE KamnbUUA U
npeaoTepawjaet obpasosaHmne gpocdarta kanbuuns. S4TA aABNSeTCA XOPOLUO U3BECTHLIM U
NErkofoCTYMNHbIM XeNaTupyLWUM areHTOM C BbICOKMM CPOACTBOM K kanbuuio. Kpome
TOro, OH HE TOKCUYEH ANS YenoBeKa WUNM pacTeHun, TO eCcTb ero gobasneHne B BOAHYIO
KOMMO3ULMIO HE MNPUBOAUT K HEoBXOAMMOCTM COBMIOAEHMA AOMNOMHUTENBbHbLIX Mep
NpeaoCcTopoXXHoCcTW.  [pyroe  HaumeHoBawne  OATA - 2,2'2"2"-(3taH-1,2-

AVUNOVHUTPUNO)TETPAYKCYCHas KucnoTa.

B ogHOM 13 BapuaHTOB ocyulecTBneHus komnosnuus skniodaet ot 0,1 go 1,0%

Macc., B yactHoctn, ot 0,1 go 0,7% macc. SATA.

B oOHOM K13 BapuMaHTOB OCYLWECTBNEHUS KOHUeHTpauua ButamumHa B12
coctaBnsaet ot npubnuautenbHo 125 mr/m go 500 wmr/n. Bbino oBHapyXeHO, 4TOo
HebonbLIOe KONMMYEeCTBO BUTammHa B12 poctatoyHo And  MONyyYeHUs  XOpOoLUMX
pe3ynbTaToB arpOHOMUYECKUX WUCMbITAHUA. YAMBUTEMNbHLIM ObINO TO, YTO TUMU4YHbIE
koMnosmuumn agnsa obpaboTkn cemsH nmetoT ropasao 6onee Bbicokme copepxanus Co (1
A0 2% macc.), B 0COOEHHOCTM, y4MTbIBasi BbICOKYIO MOMEKYMSPHYIO Maccy ButammHa B12
no cpaBHeHUO ¢ maccon atoma Co. Macca Co cocraBnser npnbnusantenbHo ot 3,7 Ao

4.4% macc. oT maccbl BUTammnHa B12.

B 0ogHOM M3 BapMaHTOB OCYLLECTBMNEHMS XUAKas KOMMNO3NLMS BKMOYAET areHT,
NPEenaTCTBYIOWNA 3aMEeP3aHnIo, B YaCTHOCTW, BbIOPaHHbIA U3 TPYMMbl, COCTOSILLEN U3
rMUYepuHa, MOHOMPOMMUIEHINMKOMS, MOHO3TUMNEHITINKONS, CaxapoB, CaxapoCnMpPTOB UMK
CMecern MNEepPeyvNUCIEHHbIX COeAMHEHMA. AreHT, NPEensTCTBYOWNA  3aMep3aHuIo,
NPEANOYTUTENBHO BKMIOYAIOT B KOMMO3NUMIO Ans obpaboTkm ceMsiH gns obecnevyeHus
CTabWMBHOCTM  MPU  XPaHEHUM B MEHSIIOWUXCS  KIMMaTu4yecknx  YCrOBUSIX.
MNpenaTCTBYIOLWMIA 3aMEP3aHMIO KOMMOHEHT AOMKEH ObITb MPUEMNEMbIM ANS TPUMEHEHUS
B CENbCKOM XO3SIUCTBE U HE OKa3blBaTb BPEAHOro Bo3gencTems Ha 6akrtepum Rhizobium.

MoaxoasWwumMn  NPensTCTBYIOWUMA  3amMep3aHuto  jobaBkaMu  SBNSIOTCS  TMULEPWH,
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MOHOMPOMUNEHINUKOIb, MOHO3ITUNEHINNKONb, cCaxapa W CaxapHble CNUpPTbl, Takne KakK

copbur.

B ogHOM 13 BapnaHTOB OCYLLECTBMNEHUS KOMMNO3ULMA BKMNOYaET BUocTaTUyeckun
areHT, B 4acTHOCTMW, BbIOPaHHbLIN W3 rPYNnbl, COCTOSALEN W3 MNPONMoHaTa HaTpus,
MOJOYHOW KUCIOTbl U UX CMecen. B ogHOM 13 BapnaHTOB OCYLLECTBMEHNS KOMMO3ULUS
BKITIOYMAET MPOMMOHAT HaTpUsA M MOMOYHYIO KMCNOTY. Bbino OBHapy»eHO, YTO Xuakue
KOMMO3ULUK, ONNCAHHbIE BbiLLE, NOABEPKEHBI OMONOrMYeCcKOMy 3arpsisHEHNIO, Hanpumep,
B BMAE pocTa nneceHn. Takum obpa3om, B KOMMNO3ULUMIO MPEANOYTUTENBHO BKMOYaOT
koHCcepBaHT. OgHaKO NpUMEHeHME OOblYHbIX BMOLMAOB LUMPOKOrO CrnekTpa AEencTBuS,
Takux kak 2-metun-2H-nsotmnasonunH-3-on (MUT) unu 1,2-6eHsnsotmnason-(2H)-on (BUT)
HexenartenbHO, MOCKOMbKY OHU MOTyT OKasblBaTb BpeAHOEe BO3fencTeme Ha bakrtepum
Rhizobium, ecnn KOMNO3MUMIO HYXXHO HAHECTWU Ha CEMeHa BMECTE C MHOKYINATOM. Takum
obpasom, Obino OOHapPY)KEHO, YTO NPUMMEHEHWE Takux OMOCTAaTUYECKUX areHToB, Kak
NPONUOHAT HaTpus WM MOno4YHas kucnota, Gonee NpeanoYTUTENbHO, MOCKOMbKY OHMU
3aWMLLaT KOMMO3ULMIO OT 3arpsi3HEHUs], HO He ybOumBatoT BakTepumn Rhizobium, ecnn mnx

CMELLMBAIOT C KOMMO3ULMEN ANt COBMECTHON 06paboTKu CEMSH.

B ogHOM 13 BapuaHTOB OCYLLECTBNEHMUS KOMMNO3ULMSA BKITHOYAET OPTO(OCHOPHYIO
KACNOTY,  MOHO3TaHonamuH, OOTA  TeTpaHatpus  (3TUNEHAMaMUHTETpaaueTar
TeTpaHatpus), monubaar Harpusa, umadHkobanamwH, rMAULUEPUH, NPOMMOHAaT HaTpus,

MOJOYHYIO KUCIOTY U BOAY.

B ogHOM 13 BapMaHTOB OCYLLECTBNEHUA KOMMO3MLUMS BKNIOYAET OPTOOCHOPHYHO
KMCNOTY, MOHo3TaHonamuH, SOTA TeTpaHaTtpusa, monubaar Hatpus, umaHkobanamuH,

MOHOMPOMUINEHINNKOMb, NPOMUOHAT HaTPUS, MOMNOYHYIO KACIOTY 1 BOZY.

B ogHOM 13 BapuaHTOB OCYLLECTBNEHUST KOMMNO3ULMS BKITIOHAET OPTO(OCHOPHYIO
KMCNOTY, MOHO3TaHonamuH, SOTA TeTpaHaTpus, monubaar Hatpus, UmaHkobanamuH,

MOHO3TUNEHIMMUKONb, NPONMNOHAT HATPUA, MONMOYHYIO KUCIOTY U BOAY.

B ogHOM M3 BapuaHTOB OCYLLECTBMNEHUS KOMMNO3UUMs Bko4vaeT ot 1 go 45%
mMacc. optodocopHom kKncnoTol, oT 1 40 20% macc. moHoaTaHonamuHa, ot 0,1 go 1,0%
macc. QOTA TetpaHatpusa, oT 1 oo 25% macc. monubgara Hatpus, ot 0,001 go 1,0%
Macc. ynaHkobanammHa, B 4actHocTu, ot 0,001 go 0,1% macc. ynankobanammHa, ot 1 4o
15% macc. rnmyepuHa, ot 0,01 go 1,0% macc. nponmnoHata Hatpusa, ot 0,01 go 1,0%

Macc. MOnoYyHoun kncnotbl 1 oT 40 o 80% macc. BoAbl.
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Ipyron acnekt OTHOCUTCS K crnoco®y MONyyYeHUs KUAKOW  KOMMO3ULMK,
BKrrovarowen docdop, monubaeH, kobanbT M MoHo3TaHornamuH. Cnocob BkmwvaeT
CTaguun, Ha KoTopbiX 6epyT UCTOYHMK docdopa, WMCTOYHMK MOnMbAeHa, MCTOYHUK
BUTammHa B 12, n MOHO3TaHONamuH; CMELUMBAaKOT WCTOYHUK dpoccopa, MCTOYHUK
mMonmbaeHa WM UCTOYHMK BuTammHa B12 ¢ pactBoputenem; u [obaensioT Takoe

KONMUYeCTBO MOHO3TaHonammnHa, Ytodel pH coctaBnan ot 6,0 no 7,5.

PactBopuTenb ANs NPUroTOBNEHMS XKUAKON KOMMO3ULMN MOXKET BKNOYaTb BOAY, a
Takke Apyrue pacTBOPUTENW, NOAXOASLME ANS NMPUMEHEHUS B CENbCKOM XO3SIACTBE,
TakMe Kak CnupTbl, TMMKONMM W WX MPOU3BOAHbIE, TakMe Kak npocTble 3upbl.
PacTtesoputenb nnn cmecb pactsoputenein gomkHa ObiTb cnocobHa conobunmnsnpoBathb
pasnuyYHble KOMMOHEHTbI KUAKON KOMMO3MLMK NpX KOMHaTHOM Temnepartype. Kpome Toro,
ANSl YCMELWHOro MPUMEHEHUST KOMMO3UUMM hepmepamMmmn Unm CenbCKOXO3ANCTBEHHBIMU
paboTHMKaMK pacTBOPUTENb UMM CMECb pPacTBOPUTENEN AOMKHbI  OKasbiBaTb
OrpaHNYeHHOE HEraTMBHOE BNUSIHME Ha 340poBbe nogen. B ogHOM un3 BapuaHToB

OCYLLECTBINEHUS pacTBOPUTENb MO CYLLECTBY NpeacTaBnsieT cobon Bogy.

B ogHOM K13 BapuvaHTOB OCYLLECTBMNEHWUS XWUAKas KOMMO3WLMS, MNONyYeHHas
OMNMUCaHHbIM Bbie cnocobom, BknoHaeT ot npubnuauntensHo 10 4o npnbnuantensHo 250
r/n, B 4YaCTHOCTW, OT npubnuautensHo 50 po npmbnusutenbHo 200 r/n dhocdopa,

npeacrtaeneHHoro B Buge P,0s.

B oaHOM 13 BapuaHTOB OCYLLECTBMEHUS XMAKAS KOMMO3UUMs, NOnyyYeHHas
OMMCaHHbIM BbILLE CNOCOOOM, BKNOYaeT OT npubnuautensHo 10 4o npubnuauntensHo 250

r/n, B YaCTHOCTW, OT npubnuautensHo 50 ao npubnusntensHo 200 r/n monubaeHa.

B 04HOM M3 BapvaHTOB OCYLLECTBMEHUS WCTOMHUKOM MonubgeHa no CyllecTBy

saBnseTcs monubaar HaTpu4.

B ogHOM n3 BapuaHTOB OCYLLECTBMEHUS UCTOYHMK BUTamuMHa B12 BbiOpaH u3
rpynnbl, cocrtosiwen wu3 kobanamvmHa, uUuaHkobanamuHa, rmgpokcokobanamuHa,

mMeTunkobanamuHa, ageHo3unkobanammHa n CMecen NepPeUnCreHHbIX COEANHEHNIA.

B ogHOM 13 BapuaHTOB OCYLLECTBMEHNS UCTOYHUK hocdopa BbiOpaH 13 rpynnebl,
COCTOSILLEN U3 OPTOGOCKHOPHOM KUCIOTbI, NONMAPOCHOPHON KACHOTbI MAM NoObIX UX
conen. B ogHOM K3 BapuaHTOB OCYLLECTBIMEHMS WCTOYHUMK hocopa no CyLlecTsy

npeacrtaensieT cobon opToHoCPOPHYIO KUCTOTY.
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B o4HOM 13 BapraHTOB OCYLLECTBIEHNS KONMNMYECTBO MOHO3TaHONaMUHa BbIGpaHo
Takum obpasom, 4TOObI MACCOBOE OTHOLUEHME MOHO3ITaHONaMuHa K OpPTOhOCHOPHOU

KMCNOTE B roTOBOM kOMMo3mymm coctasuno ot 1:5 go 1:1, B wactHocty, ot 1:3 go 1:1.

B ogHOM n3 BapuaHTOB OCYLLECTBMEHUS Ha CTagum b), onMcaHHOW Bbiwe, B
pacTBop A06aBNAOT N CMELLMBAIOT C HAM 3TUNEHANAMUHTETPaYKCYCHYO kucnoty (O4TA)

UMK O4HY U3 ee Comnel, B YaCTHOCTU, 3TUNEHANAMUHTETpaaleTart TeTpaHaTpus.

B ogHOM M3 BapMaHTOB OCYLLECTBMEHMS Ha cTtaguu b), onucaHHOW Bbiwe, B
pacTBop A406aBNAT 1 CMELLMBAOT C HAM NPENSTCTBYIOLWMIA 3aMep3aHnto areHT. B ogHoOM
13 BapUaHTOB OCYLLECTBMEHMS areHT, NPENSTCTBYIOWMIA 3amep3aHunto, BbiIOpaH 13 rpynnbl,
COCTOAWEN U3 T[NULUEPUHA, MOHOMNPOMUIEHTNINKONS, MOHOSTUNEHITINKONS, Caxapos,

CaxapoCnupTOB UMK CMECEN NEPEUNCTIEHHBIX COSAUHEHUN.

B ogHOM M3 BapMaHTOB OCYLLECTBMEHMSI Ha Ccrtaguu b), onucaHHOW Bbiwe, B
pacTteop 400aBnsIOT U CMELUMBAIOT C HAM BmnocTaTndeckmii areHT. B ogHOM 13 BapnaHToB
OocyLLecTBneHus BMoCTaTtMYeCKnin areHT BbiBpaH 13 rpynnbl, COCTOSILEN M3 NponMoHaTa

HaTPUS, MOJTOYHOWM KNCIOTbI U UX CMECEN.

[pyron acnekt OoTHOCUTCA K CrnocoBy nOAroToBKM cemsiH 60BO0BbIX KynbTyp.
Cnoco6 BkNOYaeT CTaguM HAHECEHMSI Ha CEeMeHa MOKPbITUA U3 XKUAKOW KOMMO3ULMK,
ONUCaHHOM B HacTtoswen paboTe, HaHECEeHUs Ha CeMeHa MOKPbITUS U3 KUAKOW
KOMMO3MLUK, BKIOYAOLEN NHOKYMSAT PU30OUA, N CYLLKY CEMSIH, UMEIOLUMX MOKPbITUE U3

o6enx KoMNo3nLmn.

Cnocobbl HaHeCeHWss Ha CeMeHa NOKPbITUS W3 >KUAKOrO pacTtBopa XOpPOLUO
M3BECTHbI B CENMbCKOM X03AKCcTBE. [na ocyllecTBneHnsa cnocoba cornacHo U3obpeTeHunto
noaxoaut nobon M3BECTHbIN CNOCOO HaHECEHUsI MOKPbLITUS, Hanpumep, € MOMOLLbLIO
POTOPHOW MalWWHbl AN ApaXupoBaHust cemsaH, OapabaHHOW MaluMHbl  AnNS
APaXKMpPOBaHNSA CEMSIH, YCTponcTBa anst ob6paboTkm CeMSH B MCEBAOOXIMKEHHOM Crnoe
WNu CTaHgapTHoOro cmecutenbHoro GapabanHa. [Ons  pgoctwkeHua Tpebyemoro
TEXHMYECKOro 3ddekta MOpPsSAOK HAHECEHMS MOKPbITUW He SBMSETCA  KPUTUYHBIM.
CHavana moxeT OblTb HaHeceHa KkOMNo3nums, BkMovawwas dgocdop, monmbaeH u
BuTamuH B12, a 3atem MOXeT ObiTb HAHECEHO MNOKPbITME, COAEpPKALLEe WHOKYMST
pr3o6un, unm KoMnosmums MoxeT ObITb HaHeceHa nocne MHoKynAaTa, unmn oba pacreopa
MoryT ObiTb AobaBneHbl Kk cemeHam ogHoBpemMeHHo. CemeHa cywar npu KOMHaTHOW
Temnepatype, HO [ANA YCKOPEHMS CYLIKM OHW Takke MOryT ObiTb MNOMELUEHbl B

npesBapuUTENbHO Crerka HarpeTbi NOTOK BO3AyXa.
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B 04HOM 13 BapUaHTOB OCYLLECTBNEHUS KUAKYIO KOMMO3ULMIO HAHOCAT Ha CEeMeHa
B COOTHOLLEHWUM OT NpubnuanTenbHo 0,5 nUTpa Ha TOHHY A0 NpuBNM3nMTensHO 5 NUTPOB
Ha TOHHY. HaHOCKMOE KONMMYEeCTBO KOMMO3MLMMK AOIMKHO ObiTb 4OCTATOYHO BbICOKUM NS
AOCTaBK/ CEeMeHaM JOCTaTO4HOro KONUYecTBa NUTaTeNbHbIX BELEeCTB, HO CIULLKOM
6onbLIOE HAHOCMMOE KOMUYECTBO XKMAKOW KOMMO3ULMM MOXKET CHUXKaTb UNU 3aMeansiTb
npopactaHue. Kpome Toro, 6onbLUOe KONMUYECTBO HAHECEHHOro MmaTepuana MOXeT

caenarb cemMmeHa nMUNKUMK, 4To 3aTpyaHnT pa6OTbI C HUMN U NOCEB.

B ogHOM n3 BapmaHTOB OCYLLECTBNEHUS KOMMO3ULMIO, BKIOYAIOLLYIO MHOKYNAT
pn30obun, HAHOCAT Ha CeMEeHa B COOTHOLLUEHUM, COCTaBnsoWEM OT NpubnuanTensHo 1
NUTPOB Ha TOHHY A0 NpubnuantTenosHo 10 nNUTPOB Ha TOHHY. Kommepyeckme pacTsopbl
NPeAoCTaBnAloT, ykasbiBad npeanonaraemoe Ans HaHEeCEHMs1 COOTHoweHue. YToObl
YyYeCTb HAHECEHME [APYrUX XMAKMX KOMMO3uuun, moryT ObiTb caenaHbl Hebonblume

OTKNOHEHUA OT peKOMeHaYyeMblX 3Ha4YEHUN.

B ogHOM M3 BapMaHTOB OCYLLECTBMEHUS XUAKYIO KOMMO3ULMIO, OMUCAHHYI0 B

HacTosLen paboTe, HeNnocpeACTBEHHO BHOCAT B MOYBY A0 UK NOCre NoceBa CeMsH.

[pyron acnekt OTHOCUTCH K MPUMEHEHUIO XUAKOW KOMMO3MLUKN, Kak OMMCaHo B
HacTosiwen pabote, ana obpaboTkm cemsiH G0060BLIX KynbTyp, B 4YacTHOCTW, ANS

ynyuLleHUsi NpopacTaHus.

Mpumep 1

B Hmxecneayrowem npumepe npegcrasneH coctas, Tpebyembin 4nsa nonyyeHus 1
nuTpa  KUAKOM  kKoMMosMuum ana  obpaboTkm  cemsiH, cogepxawen 125  wmr/n
unaHkobanamuHa. Mcnonb3oBanu CbipbeBble MaTepuanbl Creaylwero Kavecrsa:
OpTodocopHasa kMcnoTa BbICOKOW YMCTOTbI (MPUroAHas ANS KOHTakTa C MULLEBbIMU
npoayktamn); 90%-Hbii MOHOSTAHONMAMWH, MNOMyYEeHHbIM pasdasneHnem 99%-Horo
MOHO3TaHONaMNHA BbICOKOM 4MCTOTbI; JOTA TeTpaHaTpus TEXHWYECKOW KaTeropuwm,
COAEPKaHWe No AaHHbIM aHanusa 86%; monubaaTt HaTpUs BbICOKOW YNCTOTbI — aurngpar
anmonmnbaata HaTtpus, MuHUMyM 39,5% macc. Mo; ymaHkobanamuH Kpuctannuyeckmni,
KaTeropmm uYUCTbIA, COAEPXKaHMe MO AaHHbIM aHanmMsa MUHUMYM 96%; rnuuepwvH
TEXHUYECKON KaTEropum € YUCTOTON MUHUMYM 99,5%; NponmMoHaT HaTtpus, NMPUrogHbI
AN KOHTakTa C NULEBbIMU NPOAYKTaMM, MOIOYHAsA KUCNOTa, NPUrogHasa AN KOHTakTa C

nuwiesbiMn npogykramu, 80%.
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Bogpa: 659,945 r
OpTtodocopHasg kucnota 75%: 231,25
MonostaHnonamuH 90%: 120,451
OOTA TeTpaHaTpus: 260r
Monnbaar HaTpus: 163,50 r
LinaHko6anamuH: 0,125
MMuuepuH: 80,00r
lMponuoHaT HaTpus: 1,00r
Monou4nas kucnota 80%: 1,00r

MpyMeHsnU cneayroLwmin cnocob NonyyYeHnss KOMMO3ULMM:

B CTeknsHHYIO €MKOCTb, CHabXXEHHYIO MMMNENNEPHOW MEeLUankon, Hanmesanm BoAY
(600 mn). KomnoHeHTbl gobaBnsnu B CReAylOLEM nopsigke, Mpyu MNepeMellmBaHum,
obecneurBas MNOMHOE pPacTBOPEHME KaKAOMO W3 KOMMOHEHTOB nepes AobasBneHvem
cnepyowero: SOTA TeTtpaHatpusa, MoHosTaHonamuH 90%, opTodocdopHas kucnoTa
75%, wmonoyHas  KaCnoTta, rmuuepuH, monmbaar  Hatpus,  uunaHkobanamuH
(NnpepBapuTEnbHO pacTBOpPEHHbIM B 50 mMn BOAbl), NponuoHaT HaTtpus. B koHue

A06aBNsanM OCTaBLUYKOCA BOAY AN AoBeaeHMsa o6bema Ao 1 nutpa.

lMony4eHHbIN NPOAYKT npeacTasnan cobon npospadHbid  KpacHbIA pacTBop,

MEIOLLMIA crieaytoLmne PU3NKO-XUMUYECKNE XapaKTePUCTUKN:

MnoTHOCTb: 1,26 Kr/n

pH: 6,0-7,0

Coaepxanue P,Os: 12,5% macc./06. (125 r/n)
Copepxanune Mo: 6,5% macc./06. (65 r/n)
Lnanko6anamuH: 125 mr/n

MpoaykT ocTaetcs CTabunbHblM B TEYEHWEe MO MeHbLuerd Mepe 8 Hepenb B

YCINOBUSIX XpaHEHUS Npu KOMHaTHon Temneparype, npyu 0°C n npn 45°C.

Mpumep 2

B Hwxecneaylowem npumepe npeacraBneH cocras, Tpebyembiv Anst nonyvyeHns 1
nuTpa  KMAKOW  komMosvuum ana  obpaboTkm cemsiH, cogepxawen 250  wmr/n

ynaHkobanammHa:
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Bogpa: 659,82 r
OpTtodocopHasg kucnota 75%: 231,25
MonostaHnonamuH 90%: 120,451
OOTA TeTpaHaTpus: 260r
Monnbaar HaTpus: 163,50 r
LinaHko6anamuH: 0,25r
MMuuepuH: 80,00r
lMponuoHaT HaTpus: 1,00r
Monou4nas kucnota 80%: 1,00r

Komnosauymio nonyyanu cnocoboM, OMMCaHHbIM BbIlE, WM MOMYYEHHbIA MPOAYKT
npeactaensn coboM MpO3paqHbI KPacHbIW PacTBOp, UMEKOLWMIA criegyiowme Ou3nko-

XUMUYECKNE XapPaKTePUCTUKU:

[MnoTHOCTB: 1,26 Kr/n

pH: 6,0-7,0

CogaepxxaHue P,Os: 12,5% macc./06. (125 r/n)
Copepxanune Mo: 6,5% macc./06. (65 r/n)
LnaHkobanamuH: 250 mr/n

MpoaykT ocTaetcss cTabunbHbiM B TEeYEeHMEe MO MeHbllend mepe 8 Heaenb B

YCMOBUSIX XpPaHEHUS Npu kKOMHATHoW Temnepartype, npy 0°C v npn 45°C.

Mpumep 3

B HuxKecneaytoLLem npuMmepe npescTaBneH cocras, Tpebyembl AN nonyyYeHus 1

10  nuTpa xuakom komnosuuyum ans obpaboTtkm cemsaH, cogepxawen 500 wmr/n

ynaHkobanammHa:
Bogpa: 659,57 r
OptodocopHasg kucnota 75%: 231,25
MoHnostaHonammH 90%: 120,451
SOTA TeTtpaHaTpus: 260r
Monubaat HaTpus: 163,50 r
LUnaHkoGanamuH: 0,125r

MuuepuH: 80,00r
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[MponuoHaT HaTpus: 1,00r

MonouyHas kucnota 80%: 1,00r

Komnosuymio nonyyanyu cnocobom, OMUCaHHbIM Bbille, WM MOMYyYEHHbIA MPOAYKT
npeacraenan cobon Npo3payHbli KpacHbIM pacTBOp, MMEKLWMN cnejyiowme u3nko-

XUMUYECKNE XapPaKTEePUCTUKWU:

[MnoTHOCTB: 1,26 Kr/n

pH: 6,0-7,0

Copepxanune P,0s: 12,5% macc./06. (125 r/n)
CopepxaHune Mo: 6,5% macc./06. (65 r/n)
LnaHko6anamuH: 500 mr/n

MpoaykT ocTaetcs CTabunbHbIM B TEYEHWE MO MeHbLuerd Mepe 8 Hepenb B

YCNOBUSIX XpaHEHUS Npu KOMHatHon Temneparype, npyu 0°C v npn 45°C.

Mpumep 4

ArpoHOMMYECKYD  3(PPEKTMBHOCTL  KOMNO3UUuMn gna  obpaboTkm  cemsiH,
NOSTy4YEHHbIX B COOTBETCTBMU C OMUCaHHbIMW Bbiwe [Npumepamn 1, 2 n 3, cpaBHMBanu ¢
adpheKkTMBHOCTBIO  KomMMmep4yeckoro npogykta Co/Mo pana  obpaboTku  cemsH,
coaepxawyero 62,5 r/n Mo n 12,5 r/n Co (3 monubaara HaTpua n cynbdara kobansta
(I1)). B kauyecTtBe ncnbITyeMbIX pacTteHun Bbibupanu coesble 606bl (Glycine max), copT
“Elena”; ncnbitaHMe npoBoOAUNA B COOTBETCTBMM C PaHAOMU3NPOBAHHBLIM NMONTHOGMOUYHbIM
NMaHoOM C LLUECTbIO noBTopamu. Kaxkayio n3 komnosnyum ana obpaboTky CemMsiH HaHOCUIU
Ha coeBble 0O00bI COBMECTHO C XUAKMM WHOKynaTom pusobun (“Liquifix”, Legume
Technology Ltd). B ucnbitaHue Obinn BKNHOYEHbI KOHTPOMbHas rpyrnna pacTeHur, He
noaBepraBLUMXC  HMKakon  obpaboTke, W  KOHTpPOMbHas  rpynna  pacTeHuw,
nogseprabBLMxcs 06paboTke TONMbKO WHOKYNSTOM. Buabl 06paboTkn, NpuMeHsemMon B

UcnbITaHWUK, NPUBEAEHBI B HbKecneayoLen Tabnmye:

KonnuecTtso KonuuecTtso
No. |O6paboTka jobasnaemoro | ao6aBnsgemMoro kK
WMHOKYNsiTa cemeHam ygobpeHus

1 KoHTponb 1 — bes o6paboTkn - -

2 KoHTponb 2 — TONbKO MHOKYNAT 4 n/MT* -
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Kommepueckmn Co/Mo npogykT,
3 4 n/Mt 2 n/Mt
cogepxawmm 62,5 r/mMo un 12,5r/n Co

4 Komnosauymsa Mpumepa 1 — 125 mr/n B12 |4 n/MT 2 n/Mt
Komnosuymsa Mpumepa 2 — 250 mr/n B12 |4 n/MT 2 n/Mt
Komnosuyums MNpumepa 3 — 500 mr/n B12 |4 n/MT 2 n/Mt

Ob6paboTaHHble CeMeHa OCTaBnAnM CYLUMTbCS Ha BO3AYXE B TEYEHWE HOUU, U
3aTemM MX BbICEBanNM B TrOPLWIKM pa3MepoM 5 CMm, 3anonHeHHble cybcTpatom Ans
BblpalUMBaHNS paCTEHUIN, COCTOSALLUM U3 CMECU BEPMUKYNUTA N NEPNMTa B COOTHOLLEHUN
1:1 (oaHO cemsi B ogHOM ropLuke). COAepKMMOE FOPLUKOB YBEXKHANN AENOHN3OBAHHOM
BOAOM 1 MOMELLanu B kamepy AN NpopawmBaHnd. YBraxHEHUe 4ENOHN30BaAHHOW BOAON
npoaormKann B Te4YeHne nepuoga npopactaHud. Nocne nosiBneHuss noberos pacrteHus
YyBNaxHANW pasbaBneHHbIM BABOE NUTaTENbHbIM PacTBOPOM, HE cogepxawymm asota (pH
6,0). CkopocTb npopacTaHusa oueHuBanu, Cnycta 7 CYTOK NOCre noceBa, U pacTeHus
cobupanu, cnycta 21 cyTkM nocne nocesa Ans nojcyeTa konuyectsa obpasoBaHHbIX

knyGeHbkoB. Pe3ynbTatbl NpeacTaBneHbl B Tabnmue HukKe.

No OBpatoTka CkopocTb npopacTtanusa (7
CYTOK nocre nocesa)

1 KoHTponb 1 — bes o6paboTkn 83,3%

2 KoHTponb 2 — TonNbKo MHOKYNAT 72,2%

3 Kommepueckun Co/Mo npoaykt 83,3%

4 Mpumep 1 100,0%

5 Mpumep 2 100,0%

6 Mpumep 3 88,9%

Mpumep 5

ArpOHOMMYECKYKD  3(PPEKTMBHOCTL  KOMNO3UUMKM gna  obpaboTkm  cemsiH,
MOMYYEHHbIX B COOTBETCTBUM C ONUCAHHbIMK Bbiwe MNpumepamu 1 n 3, AONONHUTENBHO
cpaBHmBanu ¢ 3GEKTMBHOCTBLIO Kommepdeckoro npoaykta Co/Mo ans obpaboTku
cemsiH, cogepxawgero 62,5 r/n Mo n 12,5 r/mn Co (M3 monubaara Hatpua n cynbdara
kobanbta (I)). B kayectBe mcnbiTyemMbix pacteHun Bblbupanu coesble 606blI (Glycine
max), copt “Silverka’; ucnbiTaHne nNpoBOAUNU B COOTBETCTBUM C PaHAOMU3MPOBAHHBIM
NONHOOMOYHBEIM MNMAHOM C  YeTbipbMsA nosTopamu. Kakaylo w3 komnosvymni Aans

o6paboTkm cemsH HaHocunKu Ha coeBble 600bl COBMECTHO C XMUAKAM WHOKYNSITOM
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pusobun (“Liquifix’, Legume Technology Ltd). B wcnbitaHne Obiiyv  BKHOYEHDI
KOHTPONbHas rpynna pacTeHUn, He NOoABEpraBLUNXCA HUKaKon obpaboTke, N KOHTPONbHas
rpynna pacteHuin, nogseprasumnxcst obpaboTke TOMbKO WMHOKYNSTOM. Buabl o6paboTku,

NPUMEHAEMON B UCMbITaHUK, NPUBEAEHbI B HkecneayoLwen tabnuue:

Konuuectso Konuuectso
No. [ObpaboTka JobaBnsemoro JobaBnaemMoro K
WMHOKYNSTa cemeHam yaobpeHus
1 KoHTponb 1 — Bes 06paboTkin - -
2 KoHTponb 2 — TONbKO MHOKYNAT 4 n/Mt -

Kommepueckmn Co/Mo npogykT 62,5 r/n
3 4 n/Mt 2 n/MTt
Mo wun12,5r/n Co

Komnosuuym Mpumep 1 — 125 mr/n

4 4 n/MTt 2 n/MTt
ynaHkobanammHa
Komnosuym Mpumep 3 — 500 mr/n

5 4 n/MTt 2 n/MTt
ynaHkobanammHa

ObpaboTaHHble ceMeHa OCTaBnAnu CyLUUTbCS Ha BO3AYXE B TEYEHWE HO4UU, U
3aremM Mx BbiCeBanu B ropwwkn pasmepom 20 CM, 3anONHEHHbIE NPOMbITbIM Neckom (5
CeMsH B OAHOM roplike). [opwks nomewanu B Tennuyy C perynupyembiv
MUKPOKITUMaTOM, U COAEPXXMMOE rOPLLUKOB YBNAXHANW 4 ENOHM3OBAHHON BOAOW B TEYEHME
7 CyTOK BO Bpemsa nepuoga npopacTtaHus. locne nosiBneHus noberos pacTeHus
yBNaXHANW pasbasneHHbIM BABOE NUTATENbHbIM PacTBOPOM, He cogepxalymm asota (pH
6,0, cogepxalymm NOMoBUHY OT ONTUManbHbIX koHUeHTpaumi P, K, Mg, Ca, B, Cu, Fe,
Mn, Mo, Zn). PacTeHus oueHumBanu BuU3yanbHO M cobupann, cnycta 6 Heaenb nocne
nocesa. KopHeBylO cuCTeMy MpOMbIBanu BOAOW ANSA yAaneHWs NpUnunwero necka, u
3anucbiBanu crneayowme napameTpbl: KONM4ecTBo knybeHbKOB, Maccy Cyxoro BellecTtsa
KOPHEN, MaccCy Cyxoro Bellectsa noberos. AKTUBHOCTb kryOeHbKOB NPOBEPSNN, paspesas
nx (po30BOE OKpaluMBaHWE TKaHen ObiNo MPUHATO Kak yKasaHue Ha TO, YTO KnyOeHbKU

ObInKW akTVBHbI). Pe3ynbTarkl NpegcTaBneHbl B Tabnuue HUXe:

Konuuyectso Macca cyxoro Macca cyxoro

knybeHbKoB BELLeCcTBa KOpHEN [BewecTsa noberos
No. |O6paboTka
(Ha ogmH (Ha ogWH ropLUokK) |(Ha O4MH ropPLLOK)

FOPLLIOK) (r) (r)

1 KoHTponb 1 — bes o6pabotkn |0,00 2,78 3,11
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KoHTponb 2 — Tonbko

2 88,25 1,92 4,55
WHOKYNST
Kommepueckmn Co/Mo

3 96,25 2,94 4,88
NPOAYKT
Mpumep 1 101,25 4,26 5,43
Mpumep 3 118,00 3,72 4,61

BusyanbHoe HabniogeHve 3a pacTeHusMm B MOMEHT cbopa nokasano, 4To
pacTeHus, He MnonyYasBlUME HUKakorW obpaboTkn, ObiMn OYEeHb MEMKMMU U YaxnbiMu, C
KENTbIMU NUCTbSIMU, pacTeHusi, obpaboTaHHbIe MHOKYNSITOM, AEeMOHCTpupoBanu Gonee
ObICTPLIA POCT N Pa3BUTUE MO CPABHEHUIO C KOHTPONbHbIMU pacTeHnsmMu 6e3 o6paboTku,
HO ObINN MenbYe N MEHEE PasBUTLIMU, YEM PaCTEHMS B rpynnax, nony4yasLumnx obpaboTtku
3, 4 n 5, xotopble ObiNM KpynHee n 3eneHee. Habnoganu, 4To Ha cpese knybeHbKU Ha
pacteHusx, nony4asmnx obpabotkm 3, 4 u 5, Mmenn po3oBbIN LBET, TO €CTb Obinu
akTmBHbl. Habnwogann, 4to knybeHbkM Ha pacTeHusix, nonyyaswmx obpabotkm 4 n 5,
06bI4HO nMenn 6onbLUMIA pasmep, Yem krnyOeHbKM Ha pacTeHUsX, NonyyasLumx obpaboTky
3, 4TO yKkasbiBaeT Ha 6Oonee paHHee 3aBA3biBaHME KNyOEHbKOB Ha pacTeHusx,

nony4asLumx o6paboTkn 4 n 5.




®OPMYIJIA NU3SOBPETEHUA

1. 2Kngkas komnosnyus, sknovarowas gpocdop, monubaeH, kobanbT 1 pacTBoOpUTENDb,

rae kobanbT NPUCYTCTBYET B BUAE BUTammHa B12, n pH komnosnymm coctasnsiet ot 6,0 go 7,5,
OTNIMYAIOLWASACA TEM, YTO YKa3aHHas KOMMNO3ULMS BKOYAET MOHO3TaHOTaMMH.

2. XKXngkas Komnosmyms no nyHKTy 1, B KOTOPOW pacTBopuTenb npeacrasnsaeT cobon no

CyLLlecTBY BOAY.

3. Xunakaa komnosnuymst nNo NyHKTY 1 mnn 2, oTnndarowascs TEeM, YTO yKasaHHas
KOMMNO3NLUUs BKNOYaeT oT npubnmantensHo 10 4o npubnuantensHo 250 r/n, B 4acTHOCTU, OT

npnbnnsntensHo 50 go npmbnusntensHo 200 r/n ocdopa, npeacrasneHHoro B suae P,Os.

4. XXngkas komnosmums no ndomy ns NyHKToB 1-3, oTnMYaloWasncs Tem, YTO yKkasaHHas
KOMMNO3nUMs BKNOYaeT oT npubnmsntensHo 10 4o npubnuantensHo 250 r/n, B 4acTHOCTU, OT

npnbnuantensHo 50 go npubnmsmntensHo 200 r/n monubaeHa.

5. Xugkas komnosmumst no nobomy M3 NyHKTOB 1-4, oTnu4Yarowasica TEM, YTO B

KayecTBe NCTOYHUKA MonmnbaeHa yKasaHHaa KOMNo3nyna BknrovaeT monmnbgart HaTpuA.

6. >Xngkas komnosmuyms no nwbomy m3 nyHktoB 1-5, B koTOpOM BUTamMmH B12
NPUCYTCTBYET B BUAEe oaHoro unu 6onee u3 cneaytouwero: kobanamuH, yuaHkobanamuH,

rmagpokcokobanamuH, metunkobanammH n ageHosunkobanammH.

7. Xupkas komnosumyms no nobomy 13 NyHKTOB 1-6, oTnMYaroWwasncs Tem, YTo ykasaHHas

KOMMNO3ULNA BKIOYAET OPTONOCHOPHYIO KUCNOTY.

8. Xwuakaa KoOMMo3MUMS MO MYHKTY 7, B KOTOPOW MacCOBOE€ OTHOLUEHME
MOHO3TaHONamMMHa k opTopocdopHON KMCnoT coctasnseT oT 1:5 go 1:1, B yactHocTh, ot 1:3

ao 1:1.

9. XXugkas komnosuymsi no nobomy M3 NyHKTOB 1-8, oTNMYaoWasncs Tem, YTO yKkasaHHas
KOMMO3ULMUA BKNIOYAET ISTUNEHANAMUHTETPAyKCyCHyto kucnoty (SAOTA) wnn nobyio mns ee

COnew, B YacTHOCTH, STUNEeHANaMUHTETpaaLeTaT TeTpaHaTpus.

10. Xugkas komnosvymsi no nobomy M3 nyHkToB 1-9, B KOTOPOW KOHLUEHTpauus

BuTamuHa B12 coctaBnsaet ot npmubnunsntensHo 125 mr/n 4o 500 mr/n.

11. >Kngkas komnosmyms no nwbomy m3 nyHkToB 1-10, oTnuuyarowasca Tem, 4TO
yKasaHHasi KOMMO3MLMA BKIIOYAET areHT, NPEnAaTCTBYOWMA 3aMep3aHuio, B YacTHOCTW,
BbIOpaHHbIN u3 rpynnebil, COCTOSILLEN n3 rmuuepuHa, MOHOMPOMUIEHTTIMKONS,

MOHO3TUNEHITIMKONSI, CaxapoB, CaxapoCnMpTOB UMM UX CMECEN.
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12. XKngkas komnosvymsa no nwbomy m3 nyHkToB 1-11, oTnuuarowasca Tewm, 4To
yKkasaHHasi KOMMno3uyms BknovaeT B1oCTaTtUUYeCKnn areHT, B YacTHOCTU, BbIOpaHHbIN U3 rpynnbl,

COCTOSILLEN N3 NPONMOHAaTa HaTPUs U MOMOYHOW KUCHOTbI.

13. Cnoco® nony4yeHus >xnaKon KoMmnosuyum no niobomy 13 nyHKToB 1-12, BKIOYaOLWUN

CTagun, Ha KOTOPbIX:

a) 6epyT WUCTOYHUK poccopa, UCTOYUHMK MonmMbaeHa, MUCTOYHMK BuTammHa B12, un

MOHO3TaHONMaMUH;

b) cmewmBaoT UCTOUHUK dhocdhopa, UCTOYHUK MonubaeHa N UCTOYHUK BUTammHa B12 ¢

pacTBopuUTENEM; U

C) 4OBaBnsAKT Takoe KONMUYECTBO MOHO3STaHonamuHa, 4tobbl pH coctaensn ot 6,0 go
7.5.

14. Cnocob noarotoBku cemsiH 6060BbIX KyNbTYpP, BKNIOYAIOLWUA CTaLUN, HA KOTOPbIX:
a) HAHOCAT Ha CeMeHa MOKPbITUE N3 XKUAKON KOMNO3NLUK No NoBoMy U3 NyHKTOB 1-12;
b) HaHOCAT Ha cemMeHa NOKPbITUE N3 KOMMO3ULUN, BKITHOHAIOLEN MHOKYIAT pu3obuu;

C) cyluat cemMeHa, NoKpbITble 06eMMn KOMMNO3NLMAMMU.

15. Cnocob no nyHKTy 14, B KOTOPOM Ha CTaguu a) XUAKY0 KOMMO3ULMIO HAHOCAT Ha
CeMeHa B COOTHOLLUEHUW, cocTasnsawwem ot npubnusmtenbsHo 0,5 nNUTpoB Ha TOHHY A0

NPUONM3NTENBHO 5 NMUTPOB Ha TOHHY.

16. MNMprMEHEHNE XMAKON KOMNO3NLMK No fnodomy NyHkToB 1-12 ans o6paboTku cemsiH

6060BbIX KyNbTYP, B YACTHOCTU, ANS YNyYLLEHUS NpopacTaHus.



NM3MEHEHHAA ®OPMYINA N3OBPETEHUA
no crarbe 34 PCT

1. Xwugkasa  komnoavuyus,  BKMOYawLas  UCTOYHUK  monmbaeHa,  kobanbT,

MOHO3TaHONaMnH 1 pacteopuTens, rae pH komnosnyum coctasnsaet ot 6,0 go 7,5,

OTNMYaKOWAACA TEM, YTO YyKaszaHHas KOMMO3NLUMSA BKNIOYAET MCTOYHUK dhocdopa,
BblOpPaHHbIN M3 FPynMbl, COCTOALLEN U3 OPTOOCHOPHON KUCIOTbI N NONMAOCHOPHBIX KUCINOT, U

TeM, YTo kobanbT NPUCYTCTBYET B BUAE BUTamMmmHa B12.

2. XXugkas komnosvums no nyHKTy 1, B KOTOPOW pacTBOpuTEnb npeacrasnsaeT codom no

CyLLlecTByY BOAY.

3. Xunakaa komnosnuyus nNo nNyHKTY 1 vnn 2, oTNU4Yalowasicd TeM, YTO YyKasaHHas
KOMMNO3NUUS BKNOYaeT oT npubnmsntensHo 10 4o npubnuantensHo 250 r/n, B 4acTHOCTU, OT

npnbnnsntensHo 50 go npmbnusntensHo 200 r/n docdopa, npeacrasnenHoro B suae P,Os.

4. XXngkas komnosmyms no nbomy 13 NyHKToB 1-3, oTAMYaloWascs Tem, YTO yKkasaHHas
KOMMNO3nUmus BKNOYaeT oT npubnmsntensHo 10 4o npubnuantensHo 250 r/n, B 4acTHOCTU, OT

npnbnusntensHo 50 go npubnmsmntensHo 200 r/n monnbaeHa.

5. Xugkas komnosmums no nobomy Kn3 NyHKTOB 1-4, oTnu4Yarowasica TEM, YTO B

KayecTBe NCTOYHUKA monmnbaeHa YKa3aHHaaA KOMNo3nymna BknrovaeT monunbgat HaTpuA.

6. Xngkas komnosuums no nwbomy m3 nyHkroB 1-5, B koTOpOM BUTammH B12
NPUCYTCTBYET B BUAE OfHOro unu 6onee u3 crneaywowiero: kobanamuH, umaHkobanamuH,

rmgpokcokobanammH, metunkobanammH n ageHosmnkobanamumH.

7. XXngkas komnosmyms no nodomy u3 nyHKToB 1-6, oTnuvarowasca TemM, YTO ykasaHHas

KOMMO3MLUS BKITOYAET OPTOPOCKHOPHYIO KACTIOTY,

M NpU 3TOM MacCCOBOE OTHOLUEHME MOHO3TaHOoMaMuHa K OpPTOROCHOPHON KMUCMOT

coctaenget ot 1:5 go 1:1, B yactHoctu, ot 1:3 go 1:1.

8. XXugkas komnoaunymsi no nobomy M3 NyHKTOB 1-7, OTNMHAIOWAACa TEM, YTO yKasaHHas
KOMMO3ULUA BKNIOYAET ITUNEHAWAMUHTETPayKCyCcHyo kucnoty (SAOTA) wnu nobyio u3 ee

COnel, B YacTHOCTHW, STUNeHANaMUHTETpaaleTaT TeTpaHaTpus.

9. XXuakas komnosuyms no ndomy 13 NyHKTOB 1-8, B KOTOPOW KOHLUEHTpaUnsa BUTaMUHA

B12 cocraensieT ot npubnmsntensHo 125 mr/n go 500 mr/n.

10. Xugkas komnosuuyusa no nwobomy M3 NyHKTOB 1-9, oTnMyawowascs Tem, 4TO
yKasaHHas KOMMO3ULMA BKMIOYAET areHT, MNPenATCTBYIOLWMWA 3aMep3aHuio, B YacTHOCTW,
BbIOpaHHbIN u3 rpynnebil, COCTOSILLEN n3 rmuuepuHa, MOHOMPOMUIEHTTIMKONS,

MOHO3TUNEHINIUKONS, cCaxapoB, CaxapoCnMpTOB MMM X CMECEN.

3AMEHSAIOIIUNA JIMCT
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11. >Kngkas komnosuymsa no nwbomy m3 nyHktoB 1-10, oTnuuyarowasca Tewm, 4YTo
yKkasaHHasi KOMMno3uymsi BKnovaeT BnocTtaTnyeCcknin areHT, B YaCTHOCTW, BbIOpaHHbIW U3 rpynnb,

COCTOSILLEN N3 NPONMOHAaTa HaTPUs U MOMOYHOW KUCHOTbI.

12. Cnoco® nony4yeHus >XnaKon Komnosuyum no niodomy 13 nyHkTos 1-11, BKIOYaOLWMK

CTagun, Ha KOTOPbIX:

a) 6epyT NCTOYHUK hocdopa, BbiOpaHHbLIN U3 FpynMbl, COCTOSALLEN M3 OPTOPOCHOPHON
KMCNOTbl M NONUPOCHOPHBIX KUCHOT, UCTOMHUK MoOnMbaeHa, WUCTOYHMK BuTamuHa B12, n

MOHO3TaHONMaMUuH;

b) cmewmBaoT UCTOUHUK docdopa, UCTOYHUK MONMBaeHa U UCTOYHUK BUTamMmHa B12 ¢

pacTBopuUTENEM; U

C) 4O0aBnsAOT TaKOe KONMUYECTBO MOHO3STaHonammHa, 4tobbl pH coctaesnsn ot 6,0 go
7.5.

13. Cnocob noarotoBku cemsiH 6060BbIX KyNbTYpP, BKNIOYAOLWUA CTALUN, HA KOTOPbIX:
a) HAHOCAT Ha CeMeHa MOKPbITUE N3 XKUAKON KOMNO3uuymu no nobdomy n3 nyHktos 1-11;
b) HaHOCAT Ha cemeHa NOKPbITUE N3 KOMMO3MLUN, BKITHOHAIOLEN HOKYIAT pu3obuu;

C) cyluaT CemMeHa, NoKpbITble 06eMMM KOMMNO3NLUSAMM.

14. Cnocob no nyHKTy 13, B KOTOPOM Ha CTagun a) XUAKYO KOMMO3ULMIO HAHOCAT Ha
CeMeHa B COOTHOLLUEHUW, cocTasnsawwem ot npubnusutenbHo 0,5 nNUTpoB Ha TOHHY A0

NPUONM3NTENBHO 5 NMUTPOB Ha TOHHY.

15. MNMprMeHeHne xunakon komnosnyum no nbdomy nyHktoB 1-11 ans ob6paboTku cemsiH

60060BbIX KyNbTYP, B YACTHOCTU, ANS YNyYLLEHUS NpopacTaHus.

3AMEHSAIOIIUNA JIMCT
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