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ITo pe3ybTaTaM HCCIe0BAHMI, TPOBEICHHBIX B Mepnvi 2016-2017 rogos
JIOHCKO roCy1apCTBEHHBIN arpapHbIil YHUBEPCUTET PEKOMEHYeT

IMyuruTeppa —
HATypaJibHOe OPraHO-MHHePaJbHOe y100peHne, MUKPOYy100peHne, CTUMYJISITOP POCTa pacTeHuil

Ynobpenne ToproBoii Mmapku IlynruTeppa usrotaBiauBaercs €3  KBapI-aIbOUT-XJIOPUTOBOU

IIYHTUTOHOCHOM moponsl Typactamoszepckoro mectopoxaeHust (Pecmy6muka Kapenus). IlpucyrctBue B
UIYHTUTE JaHHOTO  MECTOPOXKICHHS  MHUKPODJIEMEHTOB, OWOJIOTMYECKHM aKTUBHBIX  KOMIIOHEHTOB,
COpOIMOHHBIC, KATATUTHYECKHE U OAKTEPHUIIMIHBIC CBOWCTBA JIENIAI0T €T0 MPUBJICKATEIBHBIM MaTepUATIOM IS
WCIIOJIb30BaHNUSI BO MHOTHMX OTpacisaX. B YacTHOCTM B CEIbCKOM XO35MCTBE B KAadye€CTBE KOMIUIEKCHOTO
HATYpPAJIbHOTO MHUHEPAIBHOTO YIOOpPEHHS M B KadyecTBE KOPMOBOM J00aBKM B JKUBOTHOBOACTBE W
NTULEBOJICTBE. Y 100pEeHUE MOCTaBISAETCS MOTPEOUTENSAM B BHJIE IOPOILIKA CEPOro LIBETA C YJIEIbHBIM BECOM
2,3-2,5 /e’
Xumuuaeckuit coctaB ynoopenus «lllyaruTeppa» nmo manasiM MHCcTHTyTa Teomorun Kapenbckoro HaydyHOTO
uentpa PAH, %: Si0; 59,70; TiO, 1,24; Al,03 15,17; Fe,0; 1,87; FeO 8,83; MnO 0,11; MgO 3,10; CaO 1,03;
Na,O 1,07; K,0 3,04; H,O 0,19; P,05 0,07; Cr,03 0,024; V,050,028; CoO 0,05; NiO 0,011; CuO 0,003; ZnO
0,012; S 0,02.

IyarnTeppa - sto 100% HaTypanbHBI OpraHO-MUHEPAIBbHBIA MPOIYKT, HE COACPXKAIIUNA KAKUX —
100 CHHTETUYECKUX M TOKCUYHBIX BEIIECTB.

B mporecce M3rotoBineHUs MCXOHAs MOPOJA MPOXOAWUT CHELUUATIbHBIM TEXHOJIOTMYECKUN IpoLece
aKTHBAIlUM, KOTOPBIH HE TOJBKO OOJerdyaeT BHIMBIBAHHE BOJOW MaKpo- M MHKPOAJIEMEHTOB, HO H
MHOTOKPaTHO IMOBBIILIAET HOHOOOMEHHBIE U KaTaluTHYeckrue cBoicTBa. [lomumo 3Toro ynobpenue coxpaHset
COpOLIMOHHBIE CBOWCTBA HMCXOJHOM TMOPOABI, YTO OOECIEYMBAET 3AIUTY PACTEHUH OT HMOHOB TSDKENBIX
METaJJIOB, a TaKXK€ PAJUOHYKIMAOB, TaKUX Kak Sr U Jp. (MOATBEPKICHO HCCIEAOBAHUAMU AKaJIeMHU
ouonornn u OuorexHonoruu um. JI.M. MBanosckoro, FODY, masee 1, u J[0OHCKOTO TOCYAapCTBEHHOIO
arpapHOro YHHUBEpCHUTETa, AaJjiee 2).

YBenuueHue ypoxaiHocTu npu npumeHeHun ypoopenus LlynruTeppa oOycloBieHO CleayIONUMH
¢dakropamu. B cBoém coctase UlynruTeppa conepxxut oxcua kpemuus (59,7%), okeun kanus (3,04%), oxcun
docdopa (0,07%) u TeNbIil psii MHUKPOIIEMEHTOB, KOTOPHIE HETOCPEICTBEHHO HUCIOIB3YIOTCS B MUTAHHUH
pacTeHui.

lynruTeppa mo CBOMM NPUPOIHBIM CBOMCTBaM SBISETCS MpeKpacHbIM copOeHToM. I[loaTomy
yaoOpeHrue crnocoOHO TMorjiouiarh, yJIEp)KHMBaTh B IMOYBAX M MEIJIEHHO pPAacXoJIoBaThb BOAY, Makpo- U
MHUKPORJIEMEHTHI U JPyTUe MUTATENbHBIE BEIIECTBA, CO3aBaTh OJIaronpuiaTHbIe (PU3MUECKUE CBOMCTBA MOYBBI
(A. Hargitai-Toth u np., 1990; M. Doula u np., 1994; M. Doula u np.. 1995; A.X. Kynukosa, 2008; T.X.
Nmkaes, A.X. Annapos, 2008).

Bricokoe coaepxaHue KpemHUA HaET BO3MOXKHOCTH ucnodb3oBanus IllynruTeppa B kaudecTBe
kpemHueBoro ymoopenus (R.W. Suntheim, 1986). YBenuueHue KpeMHHEBOTO NHUTAHHUS MPHUBOIUT K
YBEIIMYEHUIO MACChl KOpHEH, UX 00bEMa, 00mel ajacopOoupyromeid ¥ akKTUBHO TOTJIOMIAIOIIEH TTOBEPXHOCTH
(M.T". Boporkos, N.I'. Ky3nenos, 1984). CymecTByeT CBsI3b MEXIy 00ECIICUCHHOCTHIO pACTEHUN KPEMHHUEM U
ero (OTOCMHTETHUECKON MAesTeNbHOCThI0. ONTUMU3alMs KPEMHHMEBOIO IMUTAaHUS PACTEHUN MPHUBOIUT K
YBEJIIMYCHUIO TUIOIIAAM JIMCTHEB W CO34a€T ONarompusTHbIE YCIOBHA il OHMOCHHTEe3a HEO0OXOAMMOTO
KOJIMYECTBA IJIACTUAHBIX TUTMEHTOB. K MonekysipubiM 3¢ dextam qo0aBiseTcst BIUSHUE Ha MEXaHUYECKYIO
MPOYHOCTh TKAHEH, YTO MPENATCTBYET IOJIETAHUIO PACTEHHH W CIIOCOOCTBYET BBINPSMIICHUIO JIUCTHEB.
Bcnencrrue 3Toro pacTeHus U OTHAEIBHBIE JINCThS HE 3aTEHSIOT IPYT Apyra, CHM)KAETCS MX KOHKYPEHLHS 3a
CBET U Bo3pacTaeT cyMMmapHas 3¢pdexruBHoCTh (hoTocunTe3a Beero neHosa (A.X. lleymken, 2003).

[Tpu BHeceHMM B MOYBY KPEMHHUS MPOUCXOJIUT yBEIMYCHHE COAEpk aHHs MOJABMKHOrO (pochopa. Ito

OOBSICHACTCS] CIIOCOOHOCTBIO KPEMHHSI CHMXAaTh (ukcanuio Gochopa moYBOW B BUAE TPYIHOPACTBOPUMBIX
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coemuaeHuil. ['maporens SiO, amcopbupyer moHBI Pocdopa WU TEM CaMbIM HPEHATCTBYET XUMHUYECKOMY
cBs3bIBaHUIO (pochar-monoB mouBoil (B.B. MartbiuenkoB u ap., 1997). Psaa uccinenoBateneil cYUTaIOT, YTO B
MIPUCYTCTBUHU COEIMHEHUIN KPEMHUS UAYT OOMEHHbBIE PEAKIMU CHJIMKTHOrO MoHa Ha (ocdaTHbil noH (K.D.
I'magxosa, 1982; M.I'. Boponkos, 1.I'. Ky3nernos, 1984).

Taxke yBeNMUEHHE YpPOXKAHHOCTH OOYCIOBICHO (YHTHIUAHBIMA CBOWCTBAMH  ynOOpeHHUs
HlynruTeppa, yMeHbIIEHHEM KOJIMYECTBA NATOr€HHOM MMKpPO(IOpPHl M, BCIEACTBHE 3TOr0, JyYLIHMM
pa3ButueM pacteHuil B teuenue Bererauuu (B.C. IIspxos, A.W. Y nosenko, P.A. Kamenes, 2017).

CgoiictBa ynoopenus lllynruTeppa
1. HopManu3yeT KMCIOTHOCTh MOYBBI - aKTUBHO MOAIIEIAYNBAET 10 HOpMasibHOTro pH KHcible OYBHI.
HeiiTpanbHO B HOpMaJIbHBIX U ILEIOYHBIX MOYBAX.

2. CTpyKTypHUpyeT OYBY, Aeias ee 00yiee PhIXJIOH.

3. bunosnsipHas MoJieKyJia IMIyHruTa CiocoOHa OCakJaTh Ha CBOEH MOBEPXHOCTH «PACTBOPEHHBIE)» MOJIEKYJIbI
O, He cBa3aHHble XUMUYecku ¢ H>O, uTo cnocoOCTBYET TpaHCIIOPTUPOBKE KUCIOPOa K KOPHAM PacTEHUH.
4. Obnanaer GyHIHIUAHBIMUA CBOMCTBAMH — 3alllMIIAET PACTEHUS OT MaTOreHHONH MUKPO]IIOHI (2).

5. Oxa3pIBaeT 3HAUMTENILHOE BIMSHUE HA TIpoIiecchl Tpanchopmammu dpocdopa u kamus B mouse (1, 2).

6. YcunuBaeT HHTEHCUBHOCTD MTPOLIECCOB aMMOHU(pHUKAIIUK U HUTpU(DUKaLuK oyBsl (1).

7. O0ecnieunBaeT 3alIUTy PACTEHUH OT HOHOB TSDKEJBIX METAJUIOB M PafuoHyKInI0B (1).

8. O0sagaer NpoIOHIUPOBAHHBIM 3(h(PeKToM — CrIOCOOHO (PYHKIIMOHMPOBATH B TEUEHHE HECKOIbKUX JIET 0e3
ITOBTOPHOT'O BHECEHUS B TIOYBY.

9. AKKyMyJIMpyeT TeIUIO U BIaKHOCTh, IOCTENIEHHO BO3Bpalllas UX B IOYBY.

Pexomennauuu no npumeneHuto ynoopenus llynruTeppa npu BpIpalliuBaHUU OBOLIHBIX KYJbTYP HA
OCHOBe BBINOJTHEHHBIX HCCJIEJ0BaHUI HA Kadeape arpoXUMHUHU U CaT0BO/JCTBA
uM. E.B. Aragponosa ®I'BOY BO [lonckoii 'AY

1. BeipamuBanue paccajabl ¢ npumeHeHueM yaoopenus LlynruTeppsol

[Tpumenenue ynobpenus «llynruTepppa» B coctaBe mo4yBorpyHta B cooTHomeHud 1 : 10
CIOCOOCTBOBAJIO YCKOPEHUIO 00pa3oBaHUs paccalpl — B a3y 5-TH HACTOSIIUX JUCThEB Ha 35 JeHb mocie
noceBa (Ha KoHTposie 43 mHs), a GopMupoBaHHIO 1-0i 1IBETOUYHOHN KHCTU Ha 46 JIeHb MOCIE MOCceBa CeMsH
tomara. Ha 3Tom BapmanTe ombiTa He ObUTO 3a)UKCHPOBAHO HHU OJHOTO CIIy4as TMOENN pacTeHHUH ToMmara OT
rpubKoBOro 3abosneBaHusl «4epHas HOXKa». CyIIECTBEHHOE YyBEIWYEHHE IO OTHOLIEHUIO K KOHTPOIIO
(mo4YBOrpyHT) Ha BapuaHte c MnouBorpyHToM U ynoOpenuem «lllynruTepppa» Bcex OuOMETpHUUYECKUX
MOKa3aTese cocTaBuIIO: BbICOTHI pactenus — Ha 10,1 cm mm 48,3%, Macca Haf3eMHOM YacTH - Ha 2,6 U WK
74,1%, xopusa — 0,5 r umu 71,4%, xonmmuectBa nuctheB — 1,3 mT. wim 25,5% u momanyd JUCTOBOM
MOBEPXHOCTU — Ha 37,9 oM 1im 56,6%.

[lenecooOpa3ubiM  siBIIsieTcst ucmonb3oBanue (uromamn kommanuun OO0 «tOI-CEPBUC» mns
JIOCBEUMBAHUS TIPU BHIPALIUBAHUY PACCAIbI.

2. Biussane IynruTeppbl Ha ypo:KaiHOCTD OBOIIHBIX KYJBLTYP (2)

[Tpu BeIpamuBaHUK KapToQess Ha KaleJlbHOM OPOLICHUH HanOOoJblIee YBEIUUYEHUE YPOKAHHOCTH MO
CpaBHEHHMIO C KOHTPOJIbHBIM BapuaHTOM oOecreumno npuMeHenue ynoopenust LllyuaruTeppa B go3ze 5 1/ra,
BHECEHHOT'O BECHOM O] IPEANOCAIOUHYI0 KyJIbTUBaNMio, Ha 11,2 T/ra wnu Ha 31,2%.

IIpy BO3mEnBIBAHMM TOMaTa B OTKPBITOM TPYHTE Ha KaleJbHOM OpPOLIEHMHM PEKOMEHAYETCS
npumenenue ynoopenusi lllynruTeppa B mo3e 2,5 T/ra BeCHOW MOA MPEANOCATOYHYIO KYJIbTHBAIMIO.
VYBenu4yeHue ypoxKaiHOCTH M0 CPAaBHEHHIO ¢ KOHTPOJIBHBIM BapHaHTOM cocTaBmiio 23,75 1/ra uinu 31,3%.

[Ipn BbIpammBaHuM Oakia)kaHa Ha KaleJbHOM OpPOLIEHWH ONTHUMAJIbHBIM SIBJISETCSI BHECCHME
ynoOpeHus: BeCHOW mon mpenmnocanounyio KymbruBanuio lllyaruTeppa B moze 7,5 1/ra. IlpubaBka 1o
CPaBHEHHUIO C KOHTPOJIbHBIM BapHaHTOM cocTaBuia 18,35 1/ra umm 71,3%.

[Ton cnankuii mepew, BBIPAIMBAEMBI Ha KameJbHOM OpPOIICHUH, IEIeco00pa3HO NPUMEHSThH
ynoopenue IllyaruTeppa BecHOW MO NPEANOCaAOYHYIO KYyJbTHBAIMIO B /03¢ 5 T/ra. YBeluueHue
YPOKaltHOCTH COCTABMIIO 110 CPABHEHUIO C KOHTPOJIbHBIM BapranToM 18,81 1/ra nim 53,0%.

ITpu BO3AENBIBAaHMU TOMAaTa B 3aIUINEHHOM I'PDYHTE B BECEHHMX IUICHOYHBIX TEILIMIAX IIATPaBOrO
TUNa HauOoJIbIIee yBEIUYCHHUE YPOKaWHOCTH ToMarta obecneumno npumeHeHue ynoOpenus LlynruTeppa
BECHOW IO/ TPEANOCaJOYHYI0 KyJIbTHBAIlMIO B /03¢ 7,5 T/ra, KOTOPOE COCTAaBWJIO IO CPAaBHEHHIO C
KOHTPOJIbHBIM BapuaHToM 49,3 1/ra unu Ha 27,2%.

[Tpu npoBeeHNH MOJIEBBIX OMBITOB OINPENEICHO CyllecTBeHHOE BiausiHue ynoopenus lllyuruTeppa Ha
YBEJIMYEHHUE 3KOJIOIMYECKON 6€30MaCHOCTH TOBApHOW MPOAYKLMHU OBOILIHBIX KYJIBTYp, a TAKXKE IMOBBILICHUE €&

OULIEBON LIEHHOCTH. )



