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AHHOTAIIUA
OnycThIHMBaHUE, WCTOIICHUE U 3arpsi3HEHHE MaxXOTHBIX 3€MEJb BBIHYXKJIAIOT

HCKaTh abTEPHATUBBI MMEIONIUMCS METOJaM BBIpAIIMBAHUS THUIIECBBIX PACTCHHIA:
OpUMEHATh  dPQPEKTUBHBIE MHUKPOOPTAaHU3MBI, CTUMYJSTOPHI  PACTUTEIHHOTO
MIPOUCXOXKICHUS, BHEAPATHh THIPOMOHUKY. OTHAKO 3TH MEPCIICKTHBHBIC METOIBI €IIIe
HE HCIONB3YIOTCS MoBceMecTHO. OMHOM M3 MPUYMH SIBISETCS MX HEJAOCTAaTOYHAS
M3y4YEeHHOCTh, HAMPUMEp, BOMPOC 00 SKBHUBAICHTHOCTH OMOXMMHYECKOTO COCTaBa
KYJbTYp, BBIPAIIEHHBIX HA TOYBE M THUAPOIMOHUKE, OCTAETCS OTKPHITHIM. B paboTte
M3Y4YEHO BIIMSAHME MUKpOOHosiornueckoro ynoopenus («baiikan-OM1») u skcTpakra
JUCTheB pelHyTpum snoHckoi (Reynoutria japonica (Houtt.), cem. rpeuwuIiinHbie
(Polygonaceae)) Ha BcxoxkecTh U pOCT KyJIbTYphl Kpecc-caiara (Lepidium sativum
L., ceM. xanmyctHble (Brassicaceae) nmpu KyJIbTHBUPOBAHUHM Ha mouBe. [IpoBencHO
cpaBHEHHE MOP(HOMETPHUCCKIX XapaKTEPUCTHUK Kpecc-cajaTa MpH BhIpallliBaHUN Ha
MOYBE W THUAPOINOHUKE, YCTAHOBJIICHO, YTO pa3BUTHUE PACTCHUA THUAPOMOHHOU
KyJbTYPBI MPOXOJUJIO ropa3io akTuBHee, puToMacca Obuta OoJibllle, YEM Ha TOYBE,
olHaKo Ouosnoruuecku axkTuBHBIX BemectB (BAB) B TpaBe kpecc-canara,
BBIDAIICHHOW Ha TouBe, B 2-3 pa3a OoJibllle, 4YeM TMpU BBIPANIUBAHUUA Ha
rugponionrke. [IpoBeeHO CpaBHUTENBHOE M3YYCHHE BIUSHUS MPEIANIOCEBHOM
00paboOTKM ceMsiH 9 COpTOB Kpecc-cajaTa 3KCTPAKTOM PEHHYTpUU OOreMcKou
(Reynoutria *x bohemica (Chrtek et Chrtkova), cem. rpeunminbie (Polygonaceae) Ha
POCT KYJIbTYpPhl U HAKOIUICHHE BTOPUYHBIX METAOOJHMTOB (aCKOPOWHOBON KHUCIIOTHI,
(GbIaBOHOMIOB, IyOWJIBHBIX BEIECTB) TMPU KYyJIbTUBUPOBAHMM Ha T[OYBE U
rugponionnke. OOHApYKEHO €€ TOJOXKUTEIbHOE BIMSHHE HAa POCT M Pa3BUTHE
pacTeHUH W HAKOIICHHE CHIPhEBOM (PUTOMACCHI MPU KYJILTHUBUPOBAHNN Kpecc-cajlaTa
Ha TUJPOIMOHUKE (OCOOEHHO BBIPAKEHO) M HA TOYBE, HO MPEANoceBHas oOpaboTka
CEMSH Kpecc-cajlaTa CTUMYJISITOPOM W3 PEHHYTPHUH IPH MOCEBE B IMOYBY IMOBBIIIACT
COJIep>KaHKE B TpaBe AyOMIIbHBIX BEIIECTB, (PIIABOHOUIOB U aCKOPOMHOBOM KHUCIIOTHI,
a TPHU HCITOJIH30BAHUM THAPOMOHHOTO CIOCO0a BBIPAIIMBAHUSA PACTEHUS PACTYT

CJIMIIIKOM OBICTPO U He ycrneBaroT HakonuTh BAB, ux conepkanue HUXKe.



BBenenue
AKTyaJbHOCTb. [lOoTpeOHOCTH HaceleHusl Halled IIaHeThl B IPOJYKTax

MATAHUS U JIEKApCTBAX PacTeT MPONOPLHOHAIIBHO YBEJIIMUCHHIO €ro KoaudecTra. U, k
COXKQJICHUIO, HE BCE JIOAM 3EMJIM HMEIOT B HACTOSIIIEE BpPEMS JIOCTATOYHOE
KOJIMYECTBO IHUIIH, HE BCE 00CCTICUCHBI MEIUIIMHCKON MOMOIIIBIO U JIeKapCcTBaMu. A
T€, KTO B HacToslee BpeMsi o0ecrieyeH, MOHUMAIOT, YTO PECYPChl HE 0ECKOHEUYHBI, U
YTO MX MOTOMKH MOTYT OKa3aTbCid B OUEHb TSDKENBIX yCIOBHX. [I03TOMy cTpaHsI
Bcero mupa noa srugoit OOH paspabotanu Llenu Ycroitunoro Pazsutus (I[YP),
JOCTH)KEHHUE KOTOPBIX CMOXKET OOECHEYUTh SKOHOMHUYECKHM POCT M Pa3peliuThb
COILMaJIbHBIE TIPOOJIEMBI, HE HAHOCS MPU ATOM Bpella OKPY>KAIOIIEH cpesie, a Haxos
O0anaHC MeXAYy OHKOHOMHUYECKHUM, OHKOJOTUUYECKUM U COIMAJIbHBIM Pa3BUTHEM.
KoHuenmust ycTOMYMBOrO pa3BUTHUsI OMNpeneNsieT M OOIICHAIIMOHANbHBIE 3aJaud
Poccun.

Jns obecnieyeHus Jroaeil HEOOXOIUMBIM KOJMYECTBOM MHUINU MPUMEHSIOTCS
pa3uYHbIE METOJIbI M CIOCOOBI BEJEHHUS CEIIbCKOTO XO3siicTBa. ThICAYEIeTHSIMU
TMUILEBBIC U JICKAPCTBEHHBIC PACTCHUS BHIPAIIMBAINCH HA 3€MJIE, HO, K COXKAJICHUIO, K
Hadary XXI Beka TWranTckue IUIOAAM IUIOJOPOJAHOM 3€MJIM BO BCEM MHpPE
OKa3aJIMCh HCTOIEHBI WJIM OTPABIICHbI, KPOME TOTO, TJ00adbHbIe HW3MEHECHHUS
KJIUMaTa TaKXe BHOCST HETaTMBHBIM BKJIAJ, pa3pylias B CTPaHaX CIIOKUBIIUECS
CUCTEMBbl BEJICHUSI CEIbCKOTO Xo3siicTBa. [loaTOMy BBIXOA MPEACTABISLICS B
BBIPAIIMBAHUY MUILH B 3aLTUIIEHHOM T'PYHTE, HO 3TO 0Ka3aJi0Ch CIUIIKOM JOpPOro, U
OB TpejyIokeH OECIOYBEHHBINM METOJ| BBIPALMBAHMS PACTEHUN — THIPOTOHHUKA.
Meron wuMeeT psa  HECOMHEHHBIX IUTIOCOB  (3(()EKTUBHOCTh, OTHOCHUTEIbHAS
JIEIIeBU3HA, BO3MOXKHOCTH BBIpAlllMBaTh B JIIOOBIX KJIMMATHYECKUX TMosicaX U
MPAKTUYECKU BCE BUIBI U JIp.), HO BOMPOC OO0 HMJICHTUYHOCTH OHOXUMHUYECKOTO
COCTaBa pPACTCHUM, BBIPAIICHHBIX C MCIOJIB30BAHUEM THUIPOTIOHUKA M Ha TIOYBE,
OCTaeTCs OTKPBITHIM, a MCCJIEAOBAHUS 3TOTO0 BOIpPOCA SIBIISIIOTCS AKTYaJbHBIMM.
Takxe I yBEIIMYEHUSI YPOKAWUHOCTH CEIIbCKOXO3SIMCTBEHHBIX W JICKAPCTBEHHBIX
KYJBTYp, HapSAAy C APYTUMU MEpPaMH, UCIOJIB3YIOTCS Pa3IMYHOrO BUJIA YI0OpEHUSI.

I/IBBCCTHO, yTO Hamboee INCPCIICKTUBHBIMA W OKOJIOTUYHBIMU  ABJISAROTCS

5



MUKPOOHMOJIOTUYECKHE YAOOpPEeHHsS, KOTOpble HE TOJIBKO HE HAHOCSAT Bpena
AKOJIOTHYECKOMY COCTOSIHUIO 3€MEJib, a AK€ UX BOCCTaHABIMBaIOT. OJIHAKO, OHU
€enle HE HalUlM [IUPOKOrO0 NPUMEHEHHS W aKTHUBHO H3ydarorcs. [Jlns
WHTEHCU(DHUKAIIMN TIPOU3BOJICTBA PACTUTEIBHBIX KYJIBTYp TaKKe CUYUTAIOTCS
NEPCIEKTUBHBIMA U 3KOJIOTUYHBIMUA CTHUMYJIATOPBI PACTUTEIBHOTO MPOUCXOXKICHHUS.
[ToaTOMy HccnenoBaHHe BIMSHUS TaKOTO CTHUMYJSTOPA (BBIAEICHHOTO U3 JIUCTHEB
BBICOKOMHBA3MBHOTO pacTeHMsl peiiHyTpun Ooremckor (Reynoutria x bohemica
(Chrtek et Chrtkova), cem. I'peunmnsie (Polygonaceae) u MHKpOOHOIOrHUECKOrO
yaoOpeHusT Ha BbIpallldBaHUE paccajbl AKTYaJdbHO U BHECET CBOM BKJAI B
coxpanenue oskosiorun Poccuu. Hammum wuccnenoBanust OyAyT CIOCOOCTBOBATH
noctiwkenuto 1IYP 2 «JlukBugamusi ronoja, oOecredeHHe PO I0BOJILCTBEHHOM
0€e30MacCHOCTH M YJIy4YlI€HUE IUTaHWS M COJACHCTBUE YCTOMYHMBOMY Pa3BUTHIO
cenbckoro xossictBay, LYP 3 «O6Gecnedyenuwe 310poBOro o0pasza KU3HU U
COJIeHiCTBHE 0JIAromoJyduio JiJIsi BCEX B JIOOOM BO3pacTe» - B YaCTH, KacaroIIeucs
CHW)KCHUSI BO3JICUCTBHS Ha OpPraHWU3M YEJOBEKAa TOKCHUYECKHX BemecTB, [[VP 13
«IIpunstrie CpoUHBIX MEP MO 00pbHOE ¢ U3MEHEHNEM KIIMMATa U €T0 TIOCIIECTBUSIMI
- B YaCTH TMOBBIIICHUS COMPOTUBIISIEMOCTH W CIOCOOHOCTH aJanTHPOBAThCA K
OTIACHBIM KIIMMATHYECKHM SIBJICHHSAM M CTUXUUHBIM OenctBusM, LITYP15 «3ammura n
BOCCTAHOBJICHME  OJKOCHUCTEM CYyIIM MW  COACHMCTBUE HX  PalMOHAIBHOMY
WCIIOJb30BAaHUIO, PAllMOHAIBHOE JIECOMOJIb30BaHUe, 00ophOa ¢ OMyCTHIHUBAHUEM,
MpeKpaIieHre u oopalieHue BCIATh Mpoliecca JAeTrpajali 3eMellb U TPeKpalieHue
mporecca yTpatel Omopa3sHOOOpasus» - 3agaunm 15.3 «... BOCCTaHOBWTH
JEerpaIMPOBABIINE 36MJIM U TOYBHI, ...CTPEMHUTHCI K TOMY, YTOOBI BO BCEM MUpPE HE
VXYIIIAIOCh COCTOSIHUE 3eMeliby W 15.8 «mpuHATH Mephl MO MPEeaOoTBPAIICHUIO
MIPOHUKHOBEHHUSI YYKEPOJHBIX HHBA3MBHBIX BHJAOB M IO 3HAYUTEILHOMY
YMEHBIICHUIO UX BO3JICMCTBUS HA HA3EMHBIE U BOJHBIE SKOCUCTEMBI. . .»

B coBpemenHo#l (apManeBTHUECKOW HAyKe OJHUM W3 aKTyaJIbHBIX
HaMNpaBJICHUI ABJISETCS BBEICHUE B MEAMIIMHCKYIO MPAKTUKY IHUIIEBBIX PACTCHUH C
YCTaHOBJICHHBIM ~ OTCYTCTBUEM TOKCHUYECKOTO JIEMCTBUSL H JOKa3aHHBIMU B

HCCIICA0OBAHUAX q)apMaKOJIOFI/I‘{CCKI/IMI/I CBOMCTBaMH. OI[HI/IM N3 TaKHuXx paCTGHI/Iﬁ
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sBisieTcst kpecc-canat (Lepidium sativum L. (cem. xamyctHbie — Brassicaceae), tpasa
KOTOPOTO obnamaer IIPOTUBOBOCHATIUTEIBHBIM, TUIOTJIMKEMUYECKUM,
renaTonpoTeKTOPHBIM M Jp. BuUjgaMu jaeictBus. Kpecc-camar mnpurogeH yis
BBIpAIIUBAaHUSI HA TUJIPOIOHUKE M CPaBHEHUE KOJMYECTBEHHOI'O COAEpPKaHUA
HEKOTOPBIX TPyNI OMOJIOTMYECKH aKTHUBHBIX BEIIECTB, OTBETCTBEHHBIX 3a JaHHbBIC
3¢ dexTrl, B TpaBe, BHIPAIICHHOW pa3HBIMU CIOCOOAMHU, SIBISETCS AKTYAJbHBIM U
Oynet cnocobcTBOBaTh AocTmwkeHnuto [[YP 3 B wactu, kacaromieiicsi «obecrieueHust
BCEOOINETO OXBaTa yCIyraMu 3/I[paBOOXpaHEHUs... M JIOCTYyNl K O€30MacHBIM,
3¢ (PEeKTUBHBIM, KAYECTBEHHBIM U HEJOPOTUM OCHOBHBIM JIEKAPCTBEHHBIM CpPEICTBAM
Y BaKI[MHAM JJIsl BCEX».

Heab: M3yunTh BIMSHUE MHUKPOOHMOJIOTHYECKOTO YIOOPEHUS U DKCTPAKTa
JUCTHEB PEMHYTPUU OOreMCKON Ha BCXOXKECTb, POCT U HAKOIUIEHHE OMOJIOTHMYECKH
aKTUBHBIX BEILIECTB B TpaBE Kpecc-cajlaTa MNpH KyJIbTUBUPOBAaHMU Ha IOYBE H
TUAPOIIOHHUKE.

3axaun:

1. IIpoBecTn UHPOPMAIIMOHHO-AHAIIUTUYECKOE U3YUCHHE JOCTYITHON HAYyYHOMU
JUTEPATYPHI [0 BOMPOCAM UCCIIETOBAHMUS.

2. MHWccnepmoBaTh BIMAHHE cmoco0a BHECEHHUS MHUKPOOHOJIOTHYECKOTO
yI0OpeHus: U J1€3aJIKOTOJM3UPOBAHHOTO CIIMPTOBOTO SKCTPAKTA JINCTHEB PEHHYTpUU
O0reMcKOi Ha BCXOKECTh U POCT KYJIbTYphI Kpecc-caliara.

3. OueHuth 3(Q(PEKTUBHOCTh THAPOIOHHOTO M MOYBEHHOTO METOoja
BBIpAIIUBAHUS 10 MOP()POMETPUUECKUM XapAKTEPUCTHUKAM PACTEHUH U COACPHKAHUIO
B HUX aCKOPOMHOBOM KHUCIOTHI, AYOUIBHBIX BEMIECTB U (hJIaBOHOUIOB.

4. O1ueHHUTh BIMSHUE CTUMYJIATOPA, BBIACIEHHOTO U3 PEHHYTPUH OOreMCKOM,
Ha HaKOIUIEHHME OWOJIOTMYECKH AaKTUBHBIX BelecTB ((p1aBOHOMAOB, TyOMIIbHBIX
BELIECTB M AaCKOPOMHOBOM KHCJIOTHI) B TpaBe Kpecc-cajlaTa pa3HbIX COPTOB U
CHO0CO00B KyJIbTUBHUPOBAHUS.

Mertoasl ucciaeaoBanusi: MHGOPMAIIMOHHO-aHATUTHYECKUH, HAOII0eHuE,
XUMUYECKUH, (HU3UKO-XUMHUECKHI.

Haquaﬂ HOBM3HA: BIICPBBIC H3Y4YCHO  BJIMAHHUC criocoba BHECEHHUS
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MUKPOOHOJIOTUYECKOTO ynoopeHus U IPUPOIHOTO CTUMYJIATOpA
(1€3aKOroNIM3MPOBAHHOTO 3KCTPAKTA JUCTHEB PEUHYTPUM OOreMCKOH) Ha POCT H
pa3BUTHE Kpecc-cajaTa, BIIEPBbIE M3YyUEHBI COPTOBBIE OCOOCHHOCTHU TpPaBbl Kpecc-
cajara B YaCTU HAaKOIUIEHHs (pIIaBOHOWJOB, TYOMJIBHBIX BEIIECTB U aCKOPOMHOBOWU
KHCJIOTBI; BIIEPBBIE IMPOBEJICHA OLIEHKA BIHSHUSA CTUMYJATOPA, BBIAECIECHHOTO W3
pelHyTpuHu OOreMCKOM, Ha HAaKOIUIEHHE BTOPUYHBIX METa0O0JIUTOB ((hIaBOHOUIIOB,
OyOUIIbHBIX BEIIECTB U ACKOPOMHOBOW KHCIIOTHI) B TpaBe Kpecc-canara.

I'unore3a wucciaenoBanusi: MUKpOOUOIOTHYECKOE YI0OpEHHUE OKAa3bIBACT
3 deKkT B MIUTEIHHON MEPCIEKTUBE, U OH 3aMETEH HE Cpaszy IOCJIe BHECEHUs, a
3¢ dexT mpUpogHOro CTUMYJSATOpa 3aMeTeH cpasy. Kpecc-canaT, BeIpallleHHBIM Ha
THJIPOTIOHUKE, OyleT HMMeTh OoJiblle pa3Mep U Maccy, HO IO COJEPKAHHUIO
JNEUCTBYIOUIUX BEIIECTB OYAET OTIMYATHCS OT BBIPAILIEHHOIO HA MTOYBE.

O0BbeKTOM HCCJIeM0BAHUS CIYXXHiIa TpaBa Kpecc-caiara (Lepidium sativum
L. (cem. kammycTHbIe — Brassicaceag)), BeipaliieHHasl Ha OYBE U Ha THIPOTIOHHKE.

IIpeamerom wuccaenoBanusi MOPPOMETPUUECKHE XapPAKTEPUCTUKHU TPABbI
Kpecc-cajlaTa U coJiep>KaHue B Hell OMOJIOrMYeCKU aKTUBHBIX BELIECTB.

IIpakTHyeckass 3HauMMoOCTb. [laHHOE ucclenOBaHHE HMEET NPHUKIAJTHON
XapakTep, MOKa3aHo, YTO MUKPOOHMOJIOTHYECKHE YyIOOpEeHUs HEe OKa3bIBaIOT d(pdekTa
B KpaTKOCPOYHOM TNEepCHEeKTHBE, HEOOXOAMMO JaTh WM BpeMs Ha peau3aluio
s dexTa, Tak K€ MOJyYEHHbIE JaHHbIE MOMOTYT HAWTHU MPAKTHUYECKOE MPUMEHEHHE
WHBA3UBHOMY PACTCHHIO PEHHYTpUU OOT€MCKOM, 3aHECEHHOMY B «UepHyI0 KHUTYY,
pacCHIMpPEHbl CBEIEHUS O XHMMHYECKOM COCTaBe€ MMOTEHUUAIbHO JIEKAPCTBEHHOTO
pacTeHusi Kpecc-cajiata, BhIPAIEHHOTO Ha THJIPONOHMKE U Ha noyse. [lomyueHHbie
JaHHbIE MOTYT OBITh MCIOJIb30BaHbI MPH pa3pabOTKe YCIOBUIN BbIpAIIUBAHUS Kpecc-
cajara B TEIUIMIAX U IpHU pa3paboTKe HOPMATUBHOM JTOKYMEHTAIlMU Ha TPaBy Kpecc-
cajilaTa NpU BBEIECHUHU €r0 B MEIUIIMHCKYIO MpakTuky. Hamm uccnenoBanust OyayT
cocoOctBoBath goctwkennto L[YP 2, 3, 13, 15, mnpunsteix OOH wu
noaaepkuBaemMbix PO.

Crpykrypa paboThl: paboTa COCTOMT M3 BBEACHMs, 0030pa JHMTEpaTyphl,

HKCIIEPUMEHTAJIbHON YacTH, BBIBOJIOB M 3aKitoueHus, Oubnuorpadpuu u3 120
8



HaVMEHOBAHHUI U MPUIIOKEHUS.

ba3za uccaenoBanus: ['bOY «1lkona Ne 507» KOkHOro agMUHUCTPATUBHOTO
okpyra ropoga Mockssl. Kadenpa OuoTeXHOIOTHHM M MPOMBINUICHHOW (hapManuu
MUTXT um. M.B. JlomonocoBa PTY MUPDA (DenepanbHoe rocyIapCTBEHHOE
Oro/pKeTHOEe 00pa3oBaTeIbHOE YupekJeHUe Bhiciiero obpazoBaHuss «MHUPOA —
Poccuiickuii  TEXHOIOTMYECKUM YHUBEPCUTET» MOCKOBCKHM TOCYHapCTBEHHBIN
YHUBEPCUTET TOHKHX XHMHYECKMX TexHojorud wumenu M.B. JlomoHocoBa).
Uccnenosanue npooamioch B 2021-2023 rr.

JlaHHOe HccJiel0BaHMe pa3/ieieH0 HAa Tpu 3Tama: COOp W aHaNU3 JaHHBIX
JOCTYIHBIX MH(OPMAIIMOHHBIX UCTOYHUKOB, U3yYEHUE BIUSHUS CIIOCOOOB BHECEHHUS
MUKpPOOMOJIOTUYECKOTO YOOOpPEHHsI M OSKCTpakTa peWHyTpuu OoreMckoil Ha
BereTanu kpecc-camata — 2021 r, BhIpalllMBaHuE Kpecc-cajaTa HAa TIOYBE H
THJIPOTIOHUKE U CpPaBHEHUE COJEPKAHMS aCKOPOMHOBOM KHCIOTBHI, AYOMJIBHBIX
BELIECTB U ()JIaBOHOMJIOB B TPABE KpecC-canara, BEIPAIEHHOI'O Pa3HbIMU CIIOCO0aMH,
u popMynupoBanue BeIBO10B — 2022-23 T.

PesynbTaThl paboThI 105105keHbI Ha 6 KoH(pepeHmsx ([Ipunoxenwue 8).



I'masa 1. O630p uTepaTypsbl

1.1. CospemeHHble yaAoOOpeHUsi: HeOOXOAMMOCTb, IOJOXKHUTEJIbHbIE W

OTPHUHATEJIbHBIC CTOPOHLI IPUMCHCHUSA

Ynoopenus, cornacio bCD, -opraHnueckne W HEOPraHUYECKUE BEIIECTBA,
coJiepKallie SJEMEHThl MUTAHUS PACTEHUM WM MOOWUIIM3YIOIIME MUTATEIbHBIC
BEIIECTBA MOYBBI. B HacTosiIee BpeMs UCIONb3YIOTCS 3 TpyIIibl yaoOpeHui (cxema
1, lpunoxenue 1). [11]

Hcropuyeckas cnpaBka:

Oprannyeckne yAOOpeHHS HW3BECTHBI YK€ HECKOJBKO  THICSY  JIET.
MusnepalibHble yA00OpEHUS Hayadu MPOU3BOJIUTH B MPOMBINUICHHOCTH ¢ Havyana XIX
Beka. OJIHO U3 MEPBBIX MUKPOOUOTIOTHYECKUX YAOOpEeHU — HUTparud. BrniepBoie oH
obu1 IomydeH B 1896 rony B ['epmanun. [11]

Opranuyeckne yao0peHHMsi CIIy>)KaT HCTOYHUKOM OJHEPTrUU W THINUA JUIS
MMOYBEHHBIX MUKPOOPTaHU3MOB, MPUYEM MHOTHUE U3 HUX CaMH 00TaThl MUKPOGhIOPOil.
[12-18]

Cdepa BO3mEHCTBUS OpraHUYECKUX YIOOpEHUN MpEACTaBIeHa HAa CXeMe 2,
[Tpunoxenue 1.

[elicTBue OpraHmveckux yAoOpeHMHd Ha ypoKail KyJbTyp CKa3bIBacTCid B
TEUEHUE HECKOJNbKUX JieT. Bce oprannueckue ynoOpeHUs XapaKTepU3YIOTCS
JUTATENTHBIM ~ JICHCTBHUEM, TIO3TOMY TIPH  OMNpPEACICHUH arpOHOMHYECKOW W
HKOHOMHUYECKON 3(PPEKTUBHOCTH CYMMUPYIOT JTOCTOBEPHBIC MPUOABKU ypOXKaeB 3a
BCE TOABI, Kak MHHUMYM 3a 3-4 roma. Ho Bce-Taku HEZOCTAaTKM y OpPraHUYECKUX
yIOOpEHU €CTh — B WX HMHTCHCHBHOCTH, BEIb WHTCHCUBHOCTh MHUHEpPAH3AINH
OpTraHUYECKUX YAOOpPEeHHI ompenensercs uX OWOreHHOCThIO0. Tak, HaBO3 —
OMOJIOTHYECKH aKTHBHOE BEIECTBO; OOraT MUKPOOpPTaHU3MaMH, B OJHOW TOHHE €Tro
comepxkurcss 10 13 kr oxuBbIX MuKpoOboB. Topd, Haobopor, Oenen
MUKpPOOPTaHW3MaMH U TI09TOMY B TIOYBE MEIJICHHO TIIOJBEPTaeTCs Pa3ioKEHUIO.
[TooTomMy nsi ycKOpeHHWs TIpoliecca pas3iokKeHHsl J00aBISAIOT OHOIOTHYECKU

AKTHUBHBIC BCHICCTBA, HAIIPUMEP HABO3, HABO3HYIO JKHWIKY, TO CCTb TOTOBAT
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OpraHUYECKHE KOMIOCTHI. A, CI€I0OBATEIbHO, YEIOBEKY OTpeOyeTcst Ooblie CHIT Ha
npuUroToBiieHUe ynoopenus. [12-18]

CoBpeMEHHOE TMPOMBIIUICHHOE CEJNbXO3MPOU3BOACTBO OPUEHTUPOBAHO HA
UCIIOJIb30BAaHUE MHHePAJbHBIX YyAoOpeHuil. OCHOBHOE UX MPEUMYILECTBO -
BBICOKAsi KOHIEHTpAIMs 3JEMEHTOB NUTaHUS. MUHEpaNbHBIX yIOOpPEHUM HY>KHO
HAMHOTO MEHBIIE, YEM OPraHUYECKUX, BHOCUTb HMX TEXHOJIOTMYECKH Jerye. B
COYETAaHHWU C XOPOLIEH PACTBOPUMOCTBHIO B BOJE M JIOCTYIIHOCTBIO PACTEHUSM, 3TO
MO3BOJISIET TOJIy4aTh OBICTPBIA  3(PdekT, TOYHO paccyuTaTh HEOOXOAUMOE
KOJIMYECTBO BHOCUMBIX 3JIEMEHTOB, U, B UTOT'€, CHU3UTh 3aTPaThl HA IPUMEHEHHUE 110
CPaBHEHUIO C IPYTUMU BUAAMHU yA0OpeHuil. OCHOBHBIM HEIOCTATKOM MHUHEPAIBbHBIX
yoOpeHuil sIBIsIeTCA BbICOKask KPUTUYHOCTh K BHOCHMBIM J03aM. HempaBuiibHOe
MPUMEHEHNE MHUHEPAIBHBIX yI0OpEHU, HAapUMep M30BITOYHBIE 03Bl WM IJI0OXas
3ajIe7IKa, MOXKET MPUBECTH K TPArWYeCKUM MoclieAcTBIsIM (cxema 3, [punoxkenne 1).
[12-18]

Hauboiee nepcrneKTUBHBIMU, 3PPEKTUBHBIMA U O€30MaCHBIMHU C TOYKH 3PEHUS
HKOJIOTHUH SIBJISIFOTCSI MUKPOOMOJIOTHYECKUE YI00OpEHUs, TTOTYyYEHHbIE 110 TEXHOJIOTUU
«3(PPEeKTUBHBIX MUKPOOPTaHU3MOB).

OCHOBHOW  MPUHIMUIT  JCUCTBUS ~ MHUKPOOHMOJOTHYECKUX  YIAOOpEHUH.
[Ipumenenue ynoOpeHuii Ha OCHOBE OPTAHMKU U OaKTEpPHUH MOBBIIIACT YPOKANHOCTD
OOJBIIMHCTBA  CEJIbCKOXO3AUCTBEHHBIX KyJIbTyp Ha 15-35%. Xumuueckue
MOJIKOPMKH, HalpuMep, YHUBEpCadbHbIe a30THO-(OCHOpPHO-KaTUNHbBIE yA0OpEeHMUS,
naroT Oojee BBICOKMM pe3yabTaT (3a CUeT TMPSAMBIX «IOCTaBOK» TOTOBBIX
MaKpO3JIEMEHTOB), HO B AKOJIOTUYECKOM IUIaHE TOJHOCTBIO YCTYMAIOT OPraHUuYeCKUM
NUTaTENbHBIM BelllecTBaM. buomnpenapaTsl HE COAEpXkKAaT BPEIHBIX XUMHUKATOB U
JEHUCTBYIOT IyTEM BOCCTAHOBJICHUSI €CTECTBEHHOM OMOJIOTMYECKON aKTUBHOCTH TIOYB
— paszjararoT rpyHTOBYIO OPTaHMKY (JIMCTOBOM/TpaBsIHOM OMaj, OCTaHKU HACEKOMBIX)
70 COCTOSTHUSI MHHEpAIbHBIX PAcTBOPOB U (HOPMUPYIOT TYMYC, KOTOPBIH JIErKO
yCBaMBaeTCsl pacTeHUsIMUA. Takoil MOAXOA TMO3BOJSET MOJIYYUTh IKOJIOTHYECKU
YHUCTBIN ypOXail ¢ BEICOKMM COJEpX aHHEeM OEeJIKOB, BUTAMUHOB, MUKPOAJIEMEHTOB U

MUHUMAJIHOM  KOHLEHTpanued HutpatoB. Kpome TOro, MHUKpOOpPraHU3MbI
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MOBBIIAIOT MOPUCTOCTh TPyHTA M TMOJABISIIOT pa3BUTHE MXa — IOYBa
OecTpemsITCTBEHHO HACHINIACTCS BJIArOM M BO3AYXOM, YTO CIIOCOOCTBYET Pa3BUTHIO
3I0pPOBOM U CHUIIBHON KOPHEBO# cHCcTeMbI pacTeHuid. [ 18]

[Ipu moucke d>PGEKTHUBHBIX IMTAMMOB MHKPOOPTAHU3MOB IPOBOJIHUTCS
U3y4eHHUE MHUKPOOMOTHI IMOYB, KaK OKYJIbTYPEHHBIX, TaK M UeAUHHBIX. [lITamMmbl
MUKpPOOPraHU3MOB BBIIEIISIIOTCS U3 MOYB, U3Yy4aeTCs MX BIUSHUE Ha MHUKPOOUOTY
MOYBBI, HA COCTAaB MOYBHI (CIMIOCOOHOCTh K (PUKcanuu OMOTEHHBIX JJIEMEHTOB,
HampuMep a3oTa, M3 BO3JAyXa M JIETUThCA UMH C pacTEHUsIMU, OOpa30BHIBATH
puzocdepy), O0coOEHHOE BHUMAHHE  YJEIAETCS  CIIOCOOHOCTH  MOJABIISTH
¢duronaroreHnyro Mukpodaopy. Pazymeercs, Takue MUKpOOPTaHU3MBbI JOJIKHBI OBITh
0e3omacHbl B MPUMEHEHHUH, T.€. HE BBI3bIBATh OOJIE3HEH 4YeNOBEeKa M >KUBOTHBIX, a
TaK)Ke HE BBIICIATH KAKUX-TO TOKCHYECKUX BemecTB. [19-21]

B Hacrosiiee Bpemsi pa3pab0oTaHO MHOTO KOHCOPIHMYMOB MHKPOOPTAaHU3MOB
(6akTepuii 1 TPUOOB) JJIS CEBCKOTO X03siicTBa. OTHM TaKue KOMOMHAITUN COJepKaT
OJIUH IITaMM MHUKPOOPTaHU3MOB, APYTHE — HECKOJIBKO, BCTPEUYAIOTCS KOHCOPIUYMBI
OakTepuil U APOAOKEBBIX TPUOKOB. Pa3zpaboTumku Takux ynoOpeHuil OOBIYHO
CTapaloTCsi OXBaTUTh BCE c(ephl BO3ACHCTBHUS Ha TMOBBIIIEHUE YPOXKAUHOCTU:
VIIY4IIEHHE U BOCCTAHOBJICHHUE MOYBBI, 00OTAIICHUE €€ MUTATEIbHBIMUA BEIIECTBAMHU
M TIOBBIIIEHHWE JOCTYMHOCTHM NUTATEIbHBIX BELIECTB [JIi PACTEHU, 3anura
KyJbTypbl OT (purtomatoreHoB. I[IpakTuyecku Bce Takue pa3pabOTKU 3alUIICHBI
nareHTamMu PD, KOTOpBIX B HACTOsALIEE BPEMS JOCTATOYHO MHOTO.

B Poccun HekoTophie Takue pa3padOTKU yXKe€ BHEIAPEHBI B MPOU3BOJCTBO.
Hanpumep, npennpusitue «9M-texnonorus» npu BHUUM CenbCkoX035HCTBEHHOM
Muxkpo6uonoruu (r. Cankrt-IlerepOypr) BbIycKaeT CHEAYIOIMIUE CPEICTBA:
«A3oTobakTepun» (Ipernapar CTUMYJIUPYIOIIEro ASHCTBUS; OCHOBa Npemnapara -
mTaMMbl  Azotobacter chroococcum); «®mopuran» (mpemapaT 3alUTHOTO U
CTUMYJIMPYIOIIETO JEWCTBUS; OCHOBAa Tmpemapara - 1mTammbl Pseudomonas
fluorescens); «Oxctpacon» (mpemapar GyHTUIIUIHO-CTUMYIUPYIOIIETO JICHCTBUS;

OCHOBa mpemapata - 1mrTammbl Bacillus pasmuunbsix  BumoB). HemocraTtkom
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MIEPEUYHCICHHBIX  OMOINpEenapaToB  SABJISETCS  OIPAHUYEHHBIM  COCTaB  BUJOB
MUKpPOOPTaHU3MOB.

1O «3M-Koonepamus», (r. Mocksa) Beimyckaer OM-npenapar «baiikai-
OMI1» (Homep I'ocymapctBennoi peructparuu 05-9395 (9796-9799)-0369(0386)-1,
TV  9291-001-507105/75-00). DTtoT mnpemapaT COIEPKHUT  MOJOYHOKHUCIBIE,
dboTocuHTE3UpYyIOMIKEe, a30ThUKCUpYyIOlUe OaKTepuu, ApoicKeBbie TIpuOku. OH
MpEeHA3HAYEeH [JI BOCCTAHOBJICHUS IUIOJOPOJAMS IOYBBI, a TaKXE B KAaueCTBE
010/100aBKM B KOPM JKMBOTHBIM M NTUIIBI. J[aHHBIA Ipemnapar B HACTOSIIEE BpeMs
WHTCHCUBHO U3YYaeTCs C IEINIbI0 PacIIUpeHust c(hepbl HCIOb30BaHus. [22-26]

[locne riybokoro anHamu3za cocrtaBa mnpemnapara «baitkan-OM1»  Obut
pazpaboTaH elle OIWH CocTaB. buomnpenapar COCTOUT U3 CMECH CYCIEH3HM
CJICYIOIINX IIITaMMOB, jJenoHupoBanHbix B BKIIM: Agrobacterium tumefaciens B-
4116, Agrobacterium radiobacter B-956, Azotobacter chroococcum B-2375, Bacillus
thurengiensis B-2918, Bacillus subtillis B-6554, Bacillus subtillis B-4419, Bacillus
megaterium B-4440, Bacillus megaterium B-200, Bradyrhizobium japonicum B-
1978, Ervinia ananas B-5292, Lactobacillus casel B-3961, Pseudomonas fluorescens
B-1138, Rhodopseudomonas palustris B-1620. JlaHHBIH  KOHCOPLHYM
MUKpPOOPTaHU3MOB BOCCTaHABIMBAECT IUIOJOPOJME MOYBBI, YJIYYIIAE€T €€ CTPYKTYpY,
YBEIMYMBAET BCXOXKECTh CEMSH, YKPEIUIAET HMMMYHHYK CHCTEMY pacTEHUH,
MOBBIIIAET  COMPOTUBIAEMOCTh OOJNE3HSIM H  BPEAUTENSAM, YTO TO3BOJISIET
3HAYUTEIBHO YBEIUYUTH ypoKai. [27]

TepmuH «3(pPeKTHBHBIE MUKPOOPTAHU3MBD»Y WM KOPOTKO « M) NpejioKui 1
Hayaj MCIOJb30BaTh HA MEKIYHApOJHOM YpOBHE ¢ 1986 roga SIMOHCKUN y4YEHBIH
noktop Tepyo Xwura. Um Obuto wm3ydeno Oonee 3000 MHUKPOOPTaHW3MOB H
YCTAaHOBJICHO, YTO TOJBKO 86 SBIAIOTCS JIMJUPYIOIIMMH pPEreHEepPaTUBHBIMU
HITAMMaMH, OOECIEUMBAIOIIMMHU BCE ACHEKThl KM3HEAEATEIbHOCTH PACTEHHM, 3TU
MTaMMbl  Ha3BalM <«3(P(EKTUBHBIE MHKPOOPTaHU3MbBDY. Takke eMy yIanoch
00beqUHUTH «A(PPEKTUBHBIE MUKPOOPTaHU3Mb» B OJHOM IIpenapare, 4Tto ObLIOo
OYE€Hb CJI0XKHO, T.K. BCe TPEOOBAIM pa3InYHbIC YCIOBUS ISl CBOETO CYIIECTBOBAHUS.

BMmecte ¢ cozpgannbiM g-pom Tepyo Xwura DM-mnipenapaTtoM poauiach WU HOBas
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TEXHOJIOTHS 3emiiefienusi — OM-TexHoaorus. PacTutenbHble IPOAYKTHI, OJyYEHHbIE
C TOMOIIBIO JAHHOW TEXHOJIOTMH, OTJIMYAIOTCA 3aMeYaTelbHbIMU BKYCOBBIMU
KaueCTBaMH, OYEHb JOJITO XPAHATCS U, CaMO€ TJIABHOE, COJEPHKAT yBEIUYUBIIECECS
KOJIMYECTBO TIOJIE3HBIX MUTATENbHBIX BellecTB. IIpo HEKOTOphIE KYJIBTYpbI
BBISICHHJIOCH, YTO OHH ITPUOOPEIIH HOBEIC, JIcueOHbIe CBOMCTRA. [28-29]

Cnengyer otMeTuTh, 4TOo I-p Tepyo Xwura oOpamjaeT BHUMaHUE Ha TO, YTO
HayaB MCIOJIb30BaTh DM-TEXHOJOTUH, Mbl HE Cpa3y MOJYyYUM PE3KOE YBEIHYECHHE
ypoxaitHoctu U np. Ha BoccTraHOBIeHHME MHUKPOOMOTHI MOYBBI HY>KHO Bpems. Ho
o0s3aTeNnbHO 3a 3-5 JeT, MNPAKTHYECKH TOJHOCTbIO MCKIIOYMB MPUMEHEHUE
XUMUYECKUX YAOOpPEHUH M MECTULUI0B, MOKHO BEPHYTh IOYBAM €CTECTBEHHOE
BbICOYaiilliee MI0A0POIUE U, B TIEPBYIO OUEPEIb, UCKIIOUUTENIBHOE MTOTPEOUTEIHCKOE
KAaueCTBO BBIPAIIMBAEMOIl MPOJIYKLUHH, T.€. MOJy4daThb SKOJIOTUYECKU OE€30IMaCHYIO
npoaykiuio. [28-29]

Uepes 10 ner B 1998 1. poccuiickuii ydyensiii Iletp AromeeBuu Illabnun
coznan npenapar «baiikain OM-1», KOTOPBIM IO MHOTUM HalpaBIEHUAM OKA3aJCs HE
MeHee H(PQPEKTUBHBIM, UYEM SMOHCKUH, a B HEKOTOPBIX M TPEB3OIIET CBOETO
MpEAIIeCTBeHHUKA. MeXay POCCUIICKUM U SMOHCKUM MpernapaTaMyd MHOTO OOILETO.
I'1aBHOE — OHM COCTOSAT U3 OJHUX M TEX K€ IITAMMOB IT0JIE€3HBIX MUKPOOPTaHU3MOB,
XOTSl MX MPOLIEHTHOE COOTHOLIEHUE uMeeT otinuus. Ecnu B ipenapare Tepyo Xura
OCHOBHYIO POJIb UTparoT (hOTOCUHTE3UPYIOIIME ITAaMMBbI, TO B mpenapare «baiikain
OM-1» — wMonouHokuciasle. OTCIOla W HEKOTOpbIE OTIWYUA B pe3yJibTaTax
IIPUMEHEHUS. SIITOHCKUI MpenapaT HECKOJIBKO JIyYlIE BIMSIET HA HEIOCPEACTBEHHBIN
pOCT pacTeHUM, pPOCCUUCKHHA e, KaK U ObLIO 3aJyMaHO aBTOPOM, CIOCOOCTBYET
Oonmee OBICTpOM OYHMCTKE TIOYB OT BPEOHBIX BEMIECTB W  MATOTE€HHBIX
MUKpPOOPTaHU3MOB. XOTS, )K€ MO BBILIENEPEUHUCICHHBIM KPUTEPUAM IPOBOJUTH
KECTKOE pa3rpaHUYECHHE MEXIY POCCHMCKUM M SIMOHCKUM MpernapaTamu ObLIO Obl
HEKOPPEKTHO, BeAb TO, Kakas HMMEHHO TIpynna I[ITaMMOB: MOJOYHOKHCIBIE,
(dhoTocuHTE3UpYIOIIUE, a30TOUKCUPYIONINE WK JIO0bIE APYyrue, IPUCYTCTBYIOIINE B
cuMOMO03€e, CTaHyT JIMTUPYIOUIUMH, BO MHOTOM 3aBHUCUT OT KOHKPETHBIX YCJIOBUH, B

KOTOPBIX MPOMCXOAUT IMPUTOTOBICHHEe DM-1ipenapaTta u3 IM-KkoHIeHTparta. [28-29]
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1.2. XapaxkrepucTHKa 0MOJIOTMYeCKHX 00BEKTOB — Kpecc-cajaTa, peiiHyTpuun

SIOHCKOM M 00reMCKOM
1.2.1. XapakTepucTHKA Kpecc-cajara

Kpecc-canar - Lepidium sativum L. otHOcuTcs k niapetBy Plantae (Pacrenus),
oraen Magnoliophyta (I[BerkoBric), kiaacc Magnoliopsida, mopsimok: Brassicales
(KanycromsetHrie), cem. Brassicaceae (kamyctHbie), poa Lepidium (KIOIOBHHK).
Haunbouee yacteie cunonumsbl: Arabis chinensis Rottler ex Wight, Cardamon sativum
(L.) Fourr., Crucifera nasturtium EHLKrause, Lepia sativa (L.) Desv., Lepidium
sativum var. spinescens (DC.) Jafri, Lepidium spinescens DC., Nasturtium crispum
Medik., Nasturtium sativum (L.) Moench, Nasturtium spinescens (DC.) Kuntze,
Thlaspi sativum (L.) Crantz, Thlaspidium sativum (L.).

Kpecc-camat  mpencraBisier  coOoi  oaHoJieTHee  (peAKO  ABYJIETHEE)
TpaBSHUCTOE pacTeHue BhICOTOM 70 60 cM. CTebenb mpsSIMOCTOSUNNA, OKAaHUYUBACTCS
COI[BETHEM KHUCTbh, HECYIIUM JI0 15 IBETKOB MPUMEPHO 5 MM B AUAMETPE KaxKIblil.
HuxHue MucThs NJIMHHOYEPEITKOBbIC, €IMHOK/IbI- WU JIBAXKIBITIEPUCTOPA3ICIbHbIC,
10 6 cM ITMHOM 1 10 6 MM IIMPUHOW; CPETHUE JIUCThS TPHKAbIPA3/IeIbHbIC; BEPXHUE
LI€JIbHBIE, JIMHEWHBIC, 10 3 CM JJIMHOW, cUasiune. BuauMoe HEBOOPYKEHHBIM TJ1a30M
OMYIIIEHUE OTCYTCTBYET, 3aMETEH CU30BATHIN HAJIET.

®dopmyna npetka UyJI4To 4115, menecTkn BeHunka Oembie wim pososbie. [1mox
— I[IAPOKOOBAJIBHBIA CTPY4YOU€K, B BEpPXHEHM YaCTH IO Kparw KpbUIATBIM, Ha
BEpPXYIIIKE CO CTOJIOMKOM, 10 6 MM B auamerpe. [[BETOHOXKM TpH CTpydKax,
NpUkaTeie K ocu coupetud. L[BeTér B utoHe — urone. [lnoasl co3peBaroT B UIOHE —
Hosiope. [30]

Buemnuii Bu pacteHus npeacrasiieH Ha puc. 1 [punoxenue 2 (hoTo aBTOpa)

B nmkopacrtyiiem COCTOSSHMM 3TO pacTe€HHWE HE BcTpeuaercss Hurae. Kpecc-
cajaT - HAcCTOsIIEE KYJIbTYpPHOE PACTEHUE, HEU3BECTHBI JIaK€ €ro JAUKHE MPEIKH.
Ectb cBenenusi, uto kpecc BoipamuBaiu B [lepeaneit A3uu 3a MHOTO BEKOB JI0 H. 3.
KyneruBupoBamu ero B J[lpeBHem Erunte, [lpeBneir ['pemuu, lpeBHem Puwme.
Mecra npouspactanusi: Kpecc-canaT BbIpallliBalOT BO MHOTHX CTpaHax 3amajgHol U

enTpansuoii EBponbl, 3akaBkasesa, Cpeanerd u Bocrounoit A3un. PazBoast ero u B
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CesepHoii Amepuke. B Poccun 3TO OBOIIHOE pacTeHHWE HE MOJYYUIIO 3aMETHOIO
pacnpoCcTpaHEHHs, B OCHOBHOM BBIPAIIMBAETCS JIIOOUTEIAMUA Ha OTOPOJIaX U JAUHBIX
yudacTkax. Poccuiickue celleKIIMOHEphl BBIBEIUM HECKOJIBKO XOPOIIUX COPTOB Kpecc-
canata. EcTe OcHOBaHMs moyiaraTth, 4TO KyJbTypa €ro MOJIyYUT pa3BUTHE U Y HAC.
[31]

UenoBekoM y Kpecc-cajlaTa HCIOJIb3YIOTCS BCE YacTH pacTEHUs: Tpasa,
OTIIETLHO JINCThs, KOpHH (JiedeHue cuduauca), cemeHa. Hambompliee KOIMIECTBO
HAy4YHBIX CTaTeil MOCBAILIEHO M3YYEHUIO UMEHHO CEMSIH Kpecc-cajaTra, XUMUYECKHM
COCTaB KOTOPBIX MOAPOOHO M3YYEH, MOKAa3aHO OOJIbIIOE YUCIO (PapMaKOJIOTUUECKUX
s dekToB (B TOM yucie mpu actMme (OpoHxopaciupsoniee), kak 00e3001uBaroIiee u
MPOTUBOBOCIIAIUTEIHLHOE CPEJCTBO MPH apTpuTax U 3a00JICBaHUSX BHYTPEHHHX
OpraHoOB,  AHTUMHUKPOOHOE  CpPEACTBO  MPOTUB  METULMJUIMHPE3UCTECHTHOTO
Staphylococcus aureus, POTHUBOIPUOKOBOE, aHTUTOKCOIUIa3MO3HOE,
AHTUTPUIIAHOCOMHOE, UMMYHOMOTyJIUPYIOLIEE, renaTonpoTeKTOPHOE,
THIOX0JIECTEPUHEMUYECKOE, HEPPOIPOTEKTOPHOE U MPOTUBOOITYX0JIeBOE (TIOKa3aHO
Ha Ppa3HBIX MOJENAX, PA3HBIX BHUJAX OIYXOJieH), KOPPEKIHs MeTaboIM4ecKoro
cunapoma. [30, 33-44]

[IpopocTku, cBexasi TpaBa U JIMCTh KPecc-canara 00Jaat0T THIOTEH3UBHBIM,
MOYe- M IKEITUYETOHHBIM JICUCTBHEM, YIYYIIAIOT PabOTy KEITyJOUYHO-KUIIEYHOTO
TpaKTa, YyMEHBIIAIOT peadCcopOlMI0 TIIOKO3bI B TOYKaX W OKa3bIBAIOT
TUTNOTJIMKeMUYecKuil 3QPeKxT, U, KpomMe TOro, SBISIOTCS IEHHBIMU TMHUIIEBBIMU
MPOAYKTaMH, BUTAMUHHBIMU TIPH aHEMUAX U aBUTaMuHo3aX. [30]

BripamuBanue

Kpecc moceBHOM - camasi ckopocrienasi X0JI0JA0CTONKas KynbTypa. BriceBatoT
ero paHo BecHoil. [Ipu G6iaronpusaTHON MOTo/Ie BCXOAbI MOSBIISIOTCS Yepe3 2-5 aHei
MocJie moceBa, a yepe3 1-1,5 Hepenu mociie MosIBJICHUS BCXOJIOB JIMCThS MOYKHO YK€
ucroap30BaTh. CoOMpaAOT IJIA MHUTAHUS TOJBKO MOJOJBIE JHCThS, OOBIYHO 1- 2-
HenenpHble. OnTUManbHAs Temneparypa it pocra 10-15 °C, nnsg ycnemHoro pocra
TpeOyeTcss MHOTO BJIard, IO3TOMY KPECC XOPOIIO OT3hIBACTCS Ha OOMIIBHBIC YACThIC

ITOJIMBBEI. HpC,Z[HO‘{I/ITaCT CJICTKa 3aTCHCHHLIC YUYACTKH Oropo/ja. PacTenus 3amnBeraror
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MPUMEPHO Yepe3 MEeCSAIl MOCie MOSBICHUS BCXO/I0B, CEMEHA MOCIEBAIOT YePE3 MECHI]
nocJie Hayasa nBeTeHus. YToObl UIMETh CBEXHE JIMCThS B TEUCHUE BCEil BECHBI U JIETa,
OOBIYHO TMOBTOPSIIOT MOCEBBI Kpecc-cayiata yepe3 Kaxapie 10-12 gHeit. 3umoit ero
MOKHO BBHIPAIIMBAaTh B ANIMKAX M TOPIIKAaX Ha OKHaX. Yoopka ypooicas:. Yepes 2-3
HEZeJIN, KOT/Ia pacTEeHUs JJOCTUTHYT BBICOTHI 6-8 CM, UX Cpe3aloT.

Hcnonb3yeTcss Kak B HapOJHOM MEAMIIMHE 3amaJHbIX CTpaH, TaKk U B
HAI[MOHAJIFHBIX MEIMIIMHCKUX cUCTeMax cTpaH Bocroka (aropBene, yHaHU | TIp.): COK
- MOYETOHHO€ W MpU KEITYHOKAMEHHOW OOJe3HM, JJIA MPOPHIAKTUKUA U JICYECHUS
aBUTaMHUHO30B M TIPH MAJOKPOBHH, NMPU HAPYIICHUH OOMEHA BEIIECTB, MIPH 3YOHOM
00JIM 3aKamnaTh B yXO CO CTOPOHBI 3a00JeBIIEro 3y0a, aHTUTeIbMUHTHOE JCHCTBHUE,
Hapy>KHO TPU BHINIAJICHUU BOJIOC, JIJISl JICUCHHUS 30JI0TYXH, YECOTKH, THOMHBIX paH.
JIucThst ipu ynoTpeOIeHNU X B MHUIIY OKA3bIBAIOT MOUYETOHHOE U yCIIOKAMBAIOIIEE
neiicteue, ynyumiart coH. [30, 32-34, 45, 46]

XHMHYECKHIl COCTaB CeMfAH Kpecc-cajaTa M3y4eH OYEeHb MOJPOOHO: B
ceMeHax coaepxxutcs 10 60% >KupHOro Maciia (HEHACHIILIEHHBIC KUPHBIE KUCIIOTHI),
oOHapy>KeHbI, U3yUYeHbl U HICHTU(PHUIMPOBaHbI (1aBOHOU LI (kemmndepos U 1p.) U
n30(1aBOHOUABI, KyMapuHBI, OKCUKOPUYHBIC KHCIIOTBI, YCTAHOBJICHO Hayiuudue 7
AJTKAJIOUI0B UMHUIA30JI0BOTO Psifia, OETKA U aMUHOKHUCIIOTHI, U TIP.

XuMHYeCKHUil cOCTaB TPaBbl U3y4YeH MeHee MoapoOHo. JIMCThs Kpecc-canara
Oorartel BuTamuaamu C (ackopOuHoBast kuciora), By (thamun), B, (pubodnaBun), Bs
(HMaIH, HUKOTUHOBAsI KUcioTa), Bg (mupumokcun), mo 165 mr/% ackopOouHOBON
kuciotsl (Butamuna C) u 1o 3,8 mr/% kapotuna (mpoBuTaMuHa A) coaepkar Oelku,
JMTHIBI, YTIIEBOABI, MAaKPO- U MUKPO3JIEMEHTHI (hocdop, KalablHid, Kalui, Kene30,
HUKEIlb, KOOajabT, Wom). M3 BTOPUYHBIX METAOOIUTOB COMCPXKHUT (PIABOHOUIBI
(rmuKo3uabl KBEpLETUHA, Kemmdeposia, W30paMHETHHA), IyOWJIbHbIE BEIECTBA
(TaHWH), CAMOHWHBI, AJIKAJIOWILL. TpaBa COJAEPKUT TOPUYNYHOE DPUPHOE MAaCo.
3anax canaTta OOBSICHICTCS HAIMYUEM B JIUCTHAX ATMITOPUYUYHOTO dPUPHOTO Maca.
Bcee pacTteHue COLEPKUT KaJIbMOJYJIVH, TJIFOKOTPOIIEOJINH, 4-
METOKCHUTIIFOKOOpacCUIIMH, d(HUpbl KOGEHHOM KUCIOTHI, CHTOCTEPOJI, OSH3MIITUAHU]T,

TJIFOKO3U]T CUHAMMMHOBOW KHUCJIOTHI, M-KyMapoBylo, (epyJloBYIO, XUHHYIO KHUCIOTHI,
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(dbnaBoHOMIBI (MTOJIMMETOKCHIIMPOBaHHBIE). HekoTOophle coequHEeHUsT MPeCTaBICHBI

HIDKe Ha cxeme. [33, 34, 47-52]
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1.2.2. XapakTepucTuKa peiiHyTpUH SITOHCKOI 1 60reMcKoii
Reynoutria * bohemica (Chrtek et Chrtkov) — otHocutes x mapctBy Plantae

(Pactenns), ormen Magnoliophyta (LlgetkoBbie), kimacc Magnoliopsida, mopsiiok

cemeiictBo  Polygonaceae

Polygonales (I'Bo3muunorBeTHbie)  (JIBymoJibHBIC),
(I'peuntnbie). Pox PelinyTpust Obu1 Bo3BeAeH Mapren Xaytréita B 1777 1. 11 BUaa
R. japonica. OH ObUT Ha3BaH B YeCTh MeleHaTa reppa QoH PeliHyTpa, KOTOpHIi,
oka3aj 0oJibIyto yciyry ootanuke. [53-55].

Cunonumsel: Fallopia * bohemica (Chrtek et Chrtkova) J. P. Bailey;

Polygonum x bohemicum (Chrtek et Chrtkova) P. F. Zika et A. L. Jacobson.
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PelinyTpust 6oreMckas sSBisieTCsi THOPUIOM peiHyTpuH simoHckoi (Reynoutria
japonica (Houtt.)) un petinyrpun caxamuuckoit (Reynoutria sachalinensis (F.Schmidit)
Nakai). Peiinyrpust smonckas B P® 3aHOCHOW BUA, a pEHHYTPHUS caxalMHCKas —
a0OpUTEeHHBIN; 00a BUJIa B CPEIHEH MOJI0CE BCTPEUAIOTCS KpaitHe PeIKo, B OCHOBHOM
B KYJIBTYpPC (KaK I[GKOpaTI/IBHBIe), HMCHKOTCA B KOJUICKIIHAX OOTaHUYECKUX caloB, HO
ux FI/I6pI/IIl ABJIACTCA BBICOKOMHBA3HMOHHBIM PACTCHUCM.

Petinytpus ssmoHckas — Reynoutria japonica (Houitt.)

Cunonumsl: Fallopia japonica (Houtt.) Ronse Decr.; Polygonum cuspidatum
Sebold & Zucc.; Tiniaria japonica (Houtt.) Hedberg; Fallopia japonica var.
uzenensis (Honda) Yonek. & H.Ohashi; Pleuropterus cuspidatus (Sebold & Zucc.)
H.Gross, Pleuropterus zuccarinii (Small) Small; Polygonum japonicum (Houtt.)
SL.Welsh; Polygonum reynoutria Makino; Polygonum sieboldii Reinw. ex de Vries;
Polygonum zuccarinii Small; Reynoutria hastata Nakai ex Ui; Reynoutria henryi
Nakai; Reynoutria japonica var. uzenensis Honda; Reynoutria japonica var. hastata
(Nakai ex Ui) Honda; Reynoutria uzenensis (Honda) Honda; Reynoutria yabeana
Honda. [53-55]

PelinyTpust OoreMckasi - MHOIOJIETHEE TPABSIHUCTOE PACTEHUE C TOJBIMHU
MPSMOCTOSTYMMHU CTEOJISIMHU 10 3 M BBICOTOM, C KpaCHOBATO-(PUOJIETOBBIMH IISITHAMH,
rosioe. KopHeBullle IEpEeBIHUCTOE, YTONIIEHHOE, BETBUCTOE, C KEITO-OPAHKEBOU
MAKOTBIO. [IOKpBITO YenryeBUAHBIMU JUCThAMU. JIUCTBhSI ¢ 00EMX CTOPOH TroJjble, S-
12x4-9 cM, KOXKHUCTBIC, SHUIEBUIHBIC WM IMHPOKOIUIMNTUYCCKUE B OYECPTAHHH, C
LEJIBbHBIM KpaeM, 3a0CTPEHHOW BEPXYIIKOH, OCHOBAHWE MIMPOKOKIMHOBUIHOE,
YCEUEHHOE WJIM 3aKPYTIE€HHOE. Yepemok 0KoJIO 2 CM JIJIMHOW, C COCOYKAMU, UCXOIUT
u3 crebdaeo0remMitoniero pactpyoa. OmHogoMHOe pacTeHue. MyXCKHue NBETKU C 8
TbIYMHKAaMH, BBICTYIIAIOIUMU U3 0€eJI0BaTOr0 WA 3€JI€HOBATOTO AT O0JIbYAaTOTO
OKOJIOILIBETHHKA. Buemnue a1ucToukn OKOJIOIIBETHHKA KCHCKHUX IIBECTKOB KHNJICBATBIC,
IIpy INIOJOHOMICHHWH KPbBLIATBIC, HC OIIaAarOIIuc. HJ'IO,[[ npcacTaBJICH CEMSIHKOUN C
TpeMsi pebpamu, 2-4 MM JJIMHOW, OKOJIO 2 MM IIMPUHOM, OJecTsie-4yépHbIN WU
TEMHO-KOPHUYHEBEIH. [ 53-55]

dotorpadus pelHyTprunu 00TeMCKOM NpescTaBiieHa Ha puc. 2 [Ipunoxenue 2.
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Peiinytpusi OoreMckas OTIMYaeTCs OT PEHHYTPUM CaxalMHCKON Ooiee
IIUPOKMMH M KOXKUCTBIMU JINCTBSIMH, OCHOBAHUE JINCTA Y PEUHYTPUU CaXAIIMHCKON
CEpILIEBUIHOE U OIYIICHHOE IO JKUJIKE C a0aKCHabHOM CTOPOHBI JIMCTA, TaKKe
oTimyarorcsa coueTus. CloXKHee OTIMYUTh PEHHYTPUIO OOTEMCKYIO OT PEHHYTpUHU
ATMOHCKOW H3-32 TOJUMOP(U3MA JIMCTHEB, OCHOBHBIMH OTIMYUSIMH SIBISIOTCS:
OCHOBaHHE JIUCTa — y OOreMCKOW MPHUCYTCTBYIOT Y€PThl OT CEPALIEBUIHOTO JIMCTA
pPEHHYTPUN CaXaJIMHCKOM, HO 3TO BBIPAXKEHO OYEHb CJIa00, ONMYIIEHHUE IO KHIKaM —
HIEPIIABOBOJIOCUCTBIC, a4 y SAMOHCKON TOJIbIe, U COLUBETHE Yy PEUHYTPUHU SITTOHCKOU
0oJiee peakoe.

Ponuna pennytpun sanonckon — fnonus, Kurai m Kopes. B Espomy,
IIPEAIOJIOKNTEIBHO, 3aBe3eHO B 1849 rony, xorna crano BelpaliuBaThcs OUIMIIIOM
3ubonbnoM. B 1854 rony Bnepsbie nocaxkeHo B BenukoOputanuu, k 1880-m rogam
coexano u3 KynpTyphsl. [IpumepHo B 3T0 ke BpeMms nosiBuiock B cajgax B CIIIA. B
Hayajge XX BEKa HA4aJlo aKTUBHO paccensaTbes no Espomne. HatuBHbIM apeanom
pacteHuss cuutaerca Bocrtounas Asus - oxBareiBaecT T [Ipumopss, FHOxHbii
Caxamun, FOxnpie Kypunsl, SAnonuto, Kopero, 6onbiryro yacte Kutas u Kopeiickuii
MMOIYOCTpOB. ECTECTBEHHBIM apeall pEVHYTPUHM  SMIOHCKOW  HYKIAETCS B
JOTIOJTHUTEIbHOM H3ydeHHH. [56]

PelinyTpust 6oremckasi — ruOpuI, KOTOPBIM MOSIBUJICS B AHIJIMH, PAacCEIUICs
o EBpomne u monan Takxe B HAIlly CTPaHy.

Peitnytpusa caxanuHckas B P® B Hacrosiiee BpeMs H3y4€Ha JOCTAaTOYHO
MoAPOOHO, W3 HEE IUIAHUPYIOT TMOJydaTh JIEKAPCTBEHHbIE CpeacTBa. PeilHyTpus
AMOHCKasi, Mpouspacramomas Ha TeppuTopun Kurtas u3ydeHa ouyeHb MNOJIPOOHO,
HCHOJIB3YETCSI B MEJIUIIMHCKOM TMPAaKTUKE, a mpou3pacraromas Ha reppuropun PO —
HE M3y4Y€Ha, HECMOTps Ha TO, YTO pacTeHHe obOsagaeT OOJNbIION PHEPrueil pocTa.
[56]

Ectb paHHBIE, YTO M3 HEE MOXHO IIOJy4yaTh KOMILUIEKC OHOJIOrHMYECcKU
AKTUBHBIX BELIECTB, OKA3bIBAIOIIUX CTUMYJIMPYIOIIEE IEUCTBUE HA POCT U Pa3BUTHE

npyrux pacteHui. OgHaKo 3TO TpeOyeT AOMOJHUTEIBHBIX UCCIEOBAaHUHN, TTOCKOJIBKY
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pEeHHYTpHUs SAMOHCKAs, KaK BHICOKOMHBA3UBHBINA BUJ, COAECPKUT TAKXKE U BELIECTBA,
KOTOPBIE IMOIABIISIOT POCT APYTHX pacCTCHUN (HAIIpUMep, KaTeXUHBI, IMOJINH). [506]

XUMUYECKUN COCTAB JINCTbEB PEUHYTPUU SANOHCKOM: NyOMJIbHBIE BEIECTBA,
KaTE€XWH, SIUKATEXUH, XJIOPOTeHOBas KHCIOTAa, SMOJWH, TUIEPO3HUI, (DUCIHUOH,
OUIEaTaHHOJ, MOJUAATHH, MpouMaHuguH B3, KBepueruH, pecBepaTpo,
pecBeparposos3u. [57-60]

PelinyTpust 60remMckas COBEPIIEHHO HE M3yY€HAa M pacCMaTpUBAETCA TOJIBKO
KaKk BBICOKOMHBA3MBHBI BHUJ, C KOTOpbIM ciexyeT OopoTbcs. OIHAaKO €ecTh

uH(popManus, YTO O XUMHUYECKOMY COCTaBY OHA MOX0’a Ha PEMHYTPHUIO STOHCKYIO.

[56]

1.3. BoipamuBanue pacTeHuii Ha TUIPONOHNKE

1.3.1. ITosoxkuTEIbHbIE U OTPULIATEIbHbIE CTOPOHBI BHIPANIUBAHNUS PACTEHUI
HA THPONOHUKE
Pacrtyiiee HaceneHue 3eMiid Hy)JaeTcs BO BCe OOJbIIEM KOJIMYECTBE MUIIH, B

HACTOALLEE BPEMs YK€ HE BCE OOECIEeYeHbl NMUIIEH B JTOCTATOYHOM KOJIMYECTBE.
[ToaTomMy mnpuxoauTcst 3aayMbIBaThCsl, Kak ke ee BbIpacTUTh? (OOLIEU3BECTHO
OTPULIATENBHOE BIIMSIHUE HA SKOJIOTMI0O MHTEHCHBHOTO CEJNBCKOro Xo3sucTra. [Ipm
ATOM 3KCTEHCHBHOE TOXE HE IMaHales, T.K. II0J0POAHbIE 3eMJIU He Oe3rpaHuYHbl, U
MOJ1 CEIbCKOXO35IMCTBEHHBIE MMOCAJKH BbIpyOatoTcs 1eHHbIe jeca. CBOM HEeraTUBHBIM
BKJaJ BHOCHT M UCIOJb30BAaHUE MMHEPAIBHBIX M, B MEHBUIEH CTEIECHH,
opranuyeckux yaoopenuil. Celyac OOJIbIIIOE KOJIMYECTBO HEKOI/A IJIOJOPOJIHBIX
3eMENb WM HUCTOLICHBI, WM 3apaxkeHbl. Ha pacTeHuss Ha monsix BO3IEHCTBYET
00JbIIOE KOJMYECTBO HKOTOKCHKAHTOB, B TOM YHCJIE€ MECTULUIBI, IUIOABI
PaCTEHMEBOACTBA CTAHOBATCS OIACHBIMHU JUIsl YenoBeKa. KimmmaTtnueckue n3MeHeHus
M KaTakJIM3Mbl TyOsT ypokau B Lebix oOnactTsax. Kakoe-To Bpemsi BBIXOJAOM U3
IIOJIO’KEHMS KA3aJI0Ch BBIPAIIMBAHWE PACTEHUHN B 3aKpBITOM I'pyHTE — Temmnax. Ho
ATO OYEHb JOPOTOM COCOO BbIpAIMBaHUS, T.K. HY’)KHO 3aKpbITh OOJbIINE TUIOLIAAHN,
o0ecreynTh CBETOM U MOJIMBOM. B HacTosiiiee Bpemsi TuApONOHUKA SBISETCS OJJHUM
U3 CaMbIX AaKTMBHO pPAa3BHUBAIOUIMXCS HANPABIECHUW pPAcCTEHUEBOACTBA. TO

O6YCJIOBJI€HO HECOMHEHHBIMM MOJOKUTEIbHBIMM CBOMCTBaAMU JaHHOT'O crocoba
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BBIpAIMBAHUS KyJIbTYp. «ILIrocamMm» THIPOIIOHUKH SBIISETCS MCIIOJIb30BAHHE TOYHO
PACCUYUTAHHOTO KOJIMYECTBA MUTATCIBHBIX BEIIECTB W DIIEMEHTOB, YTO SIBJISICTCS
HKOHOMHYECKH BBITOJHBIM, T.K. YIAOOPCHHS B TOJISI BHOCATCS MEHEE TOYHO, «IIO
IUTOMIA/SIM», THMTATEIbHBIC 3JIEMEHTHI TOJHOCTHIO TOTJIOMAIOTCS PACTCHUSMH U
IPOIYKIUSA OTIMYAETCS HU3KMM YPOBHEM HAKOIUICHHS HUTPATOB, M3-3a OTCYTCTBHS
MOYBBI MOYKHO HCIIOJIb30BaTh MHOTOSPYCHBIE YCTAHOBKM W Ha OJHOW M TOW XKe
IUTONIA/IA U OJMHAKOBBIX 3aTpaTax Ha OCBCICHHE MMETh YpOXKail B HECKOJIBKO pa3
OoJibllle, YeM B TEIUIHIE, HET MPOOJEMBbI C COPHSKAMH, HE HYXKHO DBIXJIUTh —
CHIKAIOTCS TPY/103aTPAThl, YUCTOTA B pabOTE 3a CUET OTCYTCTBHS TPYHTA, HET MbLIH
U TpsA3H; MOXHO H30aBUThCS OT HACEKOMBIX M HEKOTOPBIX OOJE3HEH, BOJBI
pacxomyercs modtH B 2 pasza MeHbiie. CoOOMOACHHE ONTUMAbHBIX YCIOBHIA
YCKOpSIET TpopacTaHWe M BCXOXKECTh CEMSH M, KaK CICICTBHE, COKpalaert
BETETAIIMOHHBIN MIEPUOJ] Pa3BUTHs pacTeHuit. TakKe TUIPONOHKKA OYeHb HHTEPECHA
BO3MOKHOCTBIO BBIPAIIIMBATH PACTEHHUS B JIFOOBIX KIMMATHYECKUX IMOSICAX, YTO OUYEHb
aKTyaJbHO MPU OCBOCHUU APKTHKHU. VI B KOCMOCe, Ha OPOMTABHBIX CTAHIIUAX, U ITPU
KoJIOHH3amu Mapca 6e3 THAPOIOHUKH He 000UTHUCH. [61-63]

«MuHycamMn» THIAPONIOHMKM Ha CETOMHSIIHUN J€Hb, HO «MHHYCAMID
pemaeMbIMi  C TIOMOIIBIO HAyYHBIX HCCIEIOBAaHHUM, SBISCTCS HEOOXOIMMOCTH
3a9aCTyi0 BBIBOJAWTH HOBBIE CIEHHAIBHBIC COPTa, TAaKXKe HE IS BCEX PaCTEHHI
O000paHbl  YCIOBUS JUIS KyJABTHBHPOBAHHMS Ha THIAPOIOHHKE, CIIOKHOCTH C
OIBIJIEHUEM HECAMOOIBUIAIOIINXCS PACTEHHIA, PYYHOM TPy — BCE ONEPAIMU TOJIBKO
BPYUHYIO, MeXaHW3alus elle He pa3zpaboTaHa, W, camas TIJaBHas mpoodiema,
pacTeHus, BBIpAIIMBAEMBIC Ha THAPOIOHHUKE, HE TMOJHOCTHIO MICHTHYHBI MO CBOEM
IHUIIEBON [IEHHOCTH M COAEP/KAHHMIO PA3IMYHBIX OMOJIOTHYECKH aKTHBHBIX BEIIECTB
CBOHMM JIMKHAM COOpPAThsIM, WK JK€ BBIPAIIEHHBIM B OTKPBITOM rpyHTe. MccmenoBanus
10 HW3YYEHHWIO 3TOW MPOOJEMbI M IOMCKAM PEMICHHUS, ONTHMHU3AIMK MHTATEIbHBIX
cpefl, ceifuac mupoKo BeayTCs BO BceM mupe. [61-63]

OueHb MHTEPECHOE HANpaBJICHWE THIPOIOHHWKH — akBarmoHuka (AQuaponic):
COYeTaHWe B OJHOM IPOM3BOJACTBE THIAPOIIOHMKHA U AaKBaKyJIbTyphl. JlaHHAas

KOMOUMHAIMsI TO3BOJISIET MPOU3BOAUTH NPOAYKIHUIO (phl0y W APYrHMX BOJHBIX
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oOuTtaTenel M  pacTeHHs]) OpPraHMYECKOro KadecTBa 0€3  HCIOJIb30BAHUSA
aHTHOMOTHKOB, HCKYCCTBEHHBIX YyJIOOpEHUI, TepOMIMIOB WU NeCTUIUAOB. s
HOJyYeHUs] MUTATEIbHOM Cpebl A TUAPONOHUKH HCIOJb3YIOTCS OTpaOOTaHHBIE
CIIUBHBIE BOJBl aKBaKyJbTypbhl, OOBIYHO cOJEpXKaliue OOJIbIIOE KOJIUYECTBO
aMMOHMUHBIX cojeil. 3abupas a3oT ceOe JUIs NMUTaHUs, PACTEHUS «OUMLIAKOT» OT
HETo BOAY, KOTOPYIO MOYKHO HCIIOJIb30BaTh TOBTOPHO B aKBaKYJbType. AKBallOHMKA
Mpe/CTaBIsieT CcOoOOM WHHOBAIIMOHHBIM CIIOCOO TPOU3BOACTBA OPTaHUYECKUX
OPOAYKTOB IUTAHMSI C TOYKHM 3PEHUS YJIOBJIETBOPEHUS IMOTPEOHOCTEH PpacTyIEro

HacejeHus. [64-70]

1.3.2. PactureibHble KYJbTYPbl, NPHUrOJHbIE /Jisi BbIPANIUBAHUS HA
THPONOHUKE
BrlpamuBaTh Ha THIPONOHUKE MOXHO MPAKTUYECKU BCE BUIBI PACTCHUI, HE

TOJIbKO OOIIIEU3BECTHBIC 3€JICHHBIE W OBOIIHbBIE KYJIbTYpPbI, HO U Jaxke IepeBbs. ECTh
paboThI 1o BBIpAIUBAHUIO KOMHATHBIX  PacTEHUH, KOpPMOB TSt
CEIBCKOXO3SIICTBEHHBIX dKUBOTHBIX.

Janubie Mbl 00001MM B Tabnuue 1 [punoxenue 4.

CornacHO CTaTUCTUKE, OJUH XUTelb Poccuu 3a ron motpednser 100 kr
OBOIIIel 0TEYECTBEHHOIO MTPOM3BOICTBA (M3 HUX BCero 4,4 Kr TCIUTUYHBIX OBOIIICH), a
M0 MEIUIIMHCKUM HopMaMm Heooxomumo 140-160 kr. CeroaHst oTeyecTBEHHas
TEIUIMYHAsT MNpOAYKIMsA 3aHuMaer Toiabko 30 % poccuilckoro pbIHKA, YTO
CBHUJIETEJILCTBYET O HEOOXOAUMOCTH Pa3BUTHS JaHHOW oTpaciu. [85]

Ha rugponoHuke TakXe OUYE€Hb XOPOIIO PACTET MHUKPO3EJIEHb — MOJIOJIbIC
moOern pacTeHWil C BBICOKHM COJEPKaHUEM IIOJIE3HBIX BemecTB. MUKpO3eleHb
MOJKHO YIIOTPEOJIATh B IUIILY Ha 5—12 JeHb mocie mocaaku cemsH [ 79]

Mo>KHO BBIpAIIMBaTh Ha rUAPONoHKKe rpuOsl [104]

EcTe MHeHMe, 4TO JJIsi BhIpAlllMBaHUSI HA TUAPOIOHUKE HE TOASTCA JIEPEBBS,
rpuObl, a Takke oBOIIH ¢ KiayoHsmu [120], oqHako MHOTO MCCICI0OBAHNI U TATCHTOB

9TO OIIPOBEPracrt.
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1.3.3. Buabl ruAPONOHUKH U YCTAHOBKH
CornacHO JaHHBIM JIMTEPATYpPhl, CYIIECTBYET OYEHb OOJIBIIOE YHUCIO PA3HOTO

BUJa TUAPOIIOHHBIX YCTAaHOBOK, HO BCE OHHU IO CBOEMY TEXHHYECKOMY PEIICHUIO
MOTYT OBITh OOBETUHEHBI B 6 Tpynmbl. KpaTkas XapakTepucTHKa Ka)XIIOW TPYIIIBI C
yKa3aHUEM MPUTOJHOCTH MJISi PACTHTENBHBIX KYJIbTYp NpUBEIACHA B Tadmuie 2,
[Tpunoxenue 4.

[IpoBoasTCS MCCIEIOBAHMS IO OTPEIEICHHIO ONTUMAIIBHBIX KOHCTPYKITHHA ISt
KaX/IOM paCTUTENBHOW KyJIbTYphl, HAmpuUMep, I MHOTOSPYCHBIX YCTaHOBOK
OOHapy>K€HO, YTO COJAEp)KaHUE ICHCTBYIOIIMX BEIIECTB Ha Pa3IMYHBIX spycax
paznmuuHo [89]

[IpemioskeHa KOHIENIMS POTOPHON THAPOIIOHWKH, JaHHAS TEXHOJOTHSI
pecypcocOeperaromasi:  pacTUTENbHBI  CyOCTpaT,  pacloJIOKEHHBIH  BOKPYT
UCTOYHHKA CBeTa B ()OpMe MUJIMHIPA, U TIOCTOSIHHO MEPEMEIIAeTCs, IS TOTYICHHUS
MUTATENBHOTO pacTBopa [111]

B  ruapomoHMKE  WCHONB3YeTCs  HMHTEPIUIAHTUHT —  OJHOBPEMEHHOE
BBIPAIIMBAHUE B3POCIBIX U MOJIOJBIX PACTECHHA, YTO MO3BOJSET UMETh MPAKTUYCCKH

HETPEPBIBHBIN IIMKJ YpOXKasi B TeUeHHe Bcero roza. [88]

1.3.4. Cy6crpathl AJisi THAPONOHUKH
Oco0oe BHUMaHHE YACNSIOT NOJ00py CyOCTpaTa, K KOTOPOMY HpPEIbsBIAETCS

MHOro TpedoBanuii. CyOcTpaT HOMKEH OBITH JACHICBBIM, MPOCTHIM B MCIIOJIH30BAHUH,
Ha HEM JOJDKHBI ObITh BHICOKHE ypOKau, OH JOJDKEH OBITh MPOCT M SKOJOTHYCH MPH
yTWIHM3aui. B nuTepaType WMEIOTCS CBEACHHS 10 HW3YYCHHUIO TPUMEHUMOCTH
MPUPOJHBIX U CHHTETHYECKUX CYOCTPAaTOB MJisi BBIPAIMBAHUS PA3IUYHBIX KYJIbTYD,
TTOJIOKHUTEIIBHBIC M OTPHIIATEIIEHBIE CTOPOHBI PAa3JIMUHBIX CyOCTPaTOB MPEACTaBICHBI
B Ttabmuue 3, Ilpuioxenue 4. Ho ciemyeT oTMETUTbh, YTO KaXKAbIM BUJ CcyOcTpaTa
UMEeT CBOM OCOOCHHOCTH, TOAPOOHO ONMHCaHHBIE B JuTeparype. HWaeamnpbHOTO
cyOcTpaTa HET, MPUPOJHBIE HEKOTOPBIE — HEMPOYHBIC, JIPYTHUE JIETKO 3aCENsIOTCS
MHUKPOQIOPOH, CHHTETHYCCKHE CJI0KHO TOBTOPHO MCIOJB30BAaTh W 3KOJOTHIHO
yTHIIH3UpoBaTh. Kpome cyOcTpaToB, MpUBEICHHBIX B TabUIe, B Ka4ecTBE cyOcTpaTa

TAKXKC MOXKCT HCIIOJIBb30BATLCSA KEPAM3UT — COS,HaHHBIﬁ YCJIIOBCKOM H3 IIPHUPOIHOI'O
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Marepuana (riauHbl) [72,74,77,79]. MHOrAAa WMCHOIB3YIOT MOHOCYOCTpAT, WHOT/A
CMECH, HaIlpUMep, OPraHUuIECKOr0 W MIPHPOTHOTO MHHEPAITBHOTO [82]

[TokazaHo, 4YTO IJI TOMATOB HAWIYYIIUM OOpa3oM TMOIXOIAT TEpPIIUT,
JPEBECHBIC ONUIKH [72]

Paspaborana Taxke 0e3 CyOCTpaTHash TEXHOJOTHS BBIPAIIMBAHHS OBOIIHBIX
KyJIbTyp B TEIUIMIIAX, KOTOpas oOecleyrBacT: CHW)KCHHE 3aTpaT Ha JIOCTaBKY,
OIUIaTy, PacKJIaaKy M YOOPKY MaTOB, MPOpPE3bIBAaHUE IIEJICH B MECTax ISl APEHaXa;
CHIDKAaeT 3aTpaThl 3a CYET COKpAIICHHS psfa TEXHOJOTHYECKUX OIepallni;
YKOHOMHUIO BOJOPACTBOPUMBIX MUHEPAIBHBIX YAOOPEHUHN M MOJIMBHON BOJBI 33 CUET
WCKITFOUCHHSI TIOTEPh C JPEHA)XEeM; SKOHOMHIO DHEPTreTHYECKHUX 3aTparT 3a CYET
CHWKEHHUSl TOTEpPh Ha TMojady pabouux pacTBOpoB. Kpome TOro, OTCYTCTBYIOT
DKOJIOTHYCCKHE TPOOJIEMBI, CBSI3aHHBIC C YTHIW3AIMEH OTpaOOTaHHBIX MaTOB W3
MuHepanbHoi BaThl. [80]

JI71st XapaKTepUCTUKU CyOCTpaTOB OOBIYHO OMHUCKHIBAIOTCS CJICTYIOIINE BOIHO-
(dbuznyeckue cBOMCTBAa: 00BEMHAs Macca, r/em’, yAeNbHas Macca, r/em’, MOPO3HOCTH,
%, rturpockomnuyeckass Biara, %, TIOJHAs BJIArOEMKOCTh, %, KalWJUISIpHAS
BJIATOEMKOCTB; ITOCJIC BBIPAIIMBAHUS KYJbTYp 3TH CBOWCTBA MEHSIOTCS, B TOM YHUCIIC
U TI0O9TOMY CYOCTpAaThl HEJIb3s UCII0JIb30BaTh OECKOHEYHOE KOJIMUECTBO pas. [77]

Benyrcss mouckum HOBbIX cyOcTpaTtoB. Hampumep, wu3yuancs JaMHHApUH,
MOJTYYEHHBIA W3 JTaIbHEBOCTOYHOIO BHUIA Bojopociau Laminaria japonica Arech. B
JaHHOM  CcyOCTpare I1enblii Ha0Op TMOJEe3HbIX JUIsi PpacTeHUd Makpo- W
MUKpPODJIEMEHTOB, HO M3-3a BS3KOCTM M OOpa3oBaHUs TUIOTHOM KeleoOpa3HoM
CyOCTaHIIMM TIPW B3aUMOJICUCTBHMM C BOJOW HE TMPUTOJEH I CYOCTPAaTHOTO
MPUMEHEHUS: HAPYIIAeTCs] €CTECTBEHHAS a’pallds KOPHEBOU CHCTEMBI U CEMEHHOTO

MaTepuaja, 4To, Kak CJAeJICTBHE, IPUBOIUT K ruOenu pacteHuil. [ 104]

1.3.5. [luraTenbHbIE cpeabl AJsi THAPONOHUKH U METO/IbI MX KOHTPOJIA
B nauane XIX Beka lOctyc ¢on JIuOux mokasasn, 4To XUMHUYECKUE DJIEMEHTHI

azot (N), dpocdop (P) u xanuii (K) HeoOX0auMBI 1J1 pOCTa paCTEeHUM, U YTO UX OHU
Moay4yarT U3 nouBkl, U yTo yriaepon (C) u Bogopon (H) pacrenus momyyaroT u3

atmocdepsl U Boabl (H,O). M3BecTHO, 4TO B MOYBE MHUTATEIBHBIE DSJIEMEHTHI
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conepkarcs B 4eTbipex popmax: 1- mpouHo puKCHpOBaHHBIE TOYBOM M HETOCTYITHBIC
TUTSL PACTCHH; 2- TPYAHOPACTBOPUMBIC HEOPTAHUUECKHE COJIN; 3- aIcOpOUpPOBAHHBIC
Ha TOBEPXHOCTU KOJUIOUJOB W JOCTYIHBIEC JUIsl pacTeHUi Onarojgapsi HOHHOMY
oOMeHy; 4- pacCTBOPEHHBIC B BOJIC U JIETKO JIOCTYITHBIC JUIsS pacTeHHi. [97]

Takum oOpa3oMmM, U3 TMOYBBl PACTEHHUS MOTYT TMOJIYYUTh  TOJIBKO
BOJOPACTBOPUMbIE KOMIIOHEHTHI, & OCTAJIbHASI YaCTh MOYBBI HY>KHA JIJISl 3aKPETICHUS,
OTPE/ICICHHOTO TEMIIEPATypPHOTO U BOJHOTO PEXKHUMA — 3Ty POJIb MOKET BBIMOJHATH
cyOcTpaT aJisi THAPOTIOHUKH.

[lutanue pacTeHUl TPU BHIPAIMBAHUU OBOIIHBIX KYJIbTYp Ha HHEPTHBIX
cyOcTparax MPOUCXOIUT 3a CYET MPAMOM MOJayd MHUTATEILHOIO pacTBOpa K
pacTeHuto. BeIpaiuBanue KyJnbTyp Ha THIPOIOHUKE TPEeOyeT BBICOKOW KYJIbTYPHI
MPOU3BOJICTBA M CIECHHAIBHOTO OOOpYJOBaHMSI [JIi TMOJTOTOBKH PacTBOPOB.
Heo6xoaumMo KOHTpOJIUPOBATH COCTaB, KUCIOTHOCTh, YUCTOTY PACTBOpA, I0JIaBaTh
€ro K pacTeHUI0 B 3aJJaHHOM KOJMYECTBE U B COOTBETCTBUM C IMOTPEOHOCTHIO
pactenus (yuuThiBaeTcs BpeMeHHOU (akrop) [105, 106].

Pa3paboTaHo MHOTO BapHMaHTOB MHUTATEIBHBIX COCTABOB JJIsi THAPONOHHKH,
OJIHAKO BCE OHHU BKJIIOYAIOT YKa3aHHbBIC BBIINIE OCHOBHBIE 3jieMEHTHI - a30T (N),
dbochop (P) m xaymmii (K), yacto JOMOJHUTENBHBIE JIEMEHTBI — KEJIe30, KaJIbIUH,
MarHui, MOTYT OBITh J100aBJICHBI M JIPYTHE€ SJIEMEHTHI B BHUJE BOJOPACTBOPUMBIX
coJieil (IMHK, cepy, Meb, MapraHel, MoJiu0/ieH, 60p). B 3aBUCUMOCTH OT UCTOYHHUKA
azota u ¢ocdopa, a UMEHHO COJIM ITHX JIEMEHTOB U onpenestoT pH nurarenbHOTro
pactBopa BbeiAesoT 3 rpymmbl: Conpsokennbie mapbl costerd 1) Ca(NOs), u KH,POy,
2) KN03 n Feg(PO4)2, 3) NH4N03 n CaHPO4 nIJIn Cag(PO4) Ca(N03)2 u KHZPO4
Yanie BCEro MCMHOJIb3YIOTCS B JIEKOPATUBHOM PACTEHHEBOACTBE (XMMHUYECKU KHCIIOMN
comu KH,PO, npotuBonocrasisercs ¢pusnonorunuecku menounas coib Ca(NOs),). K
3TOMY THUNy IpuHamIexkar cocraBbl Knoma, 'enbpuresns, Xornanna, Totuarama u
[ITaiiBa u ap. PactBop Knoma takxe Bximogaer MgSO,, KCl, FeCls, npyrue coctaBs
MOXO0H, 3a UCKJIIOUYEHUEM COCTaBa MO XOIJaHIy, JAaHHBIM COCTaB BKItodaeT 12
KOMITIOHEHTOB ¥ OOBIYHO CIIY)KHUT JOMOJHEHUEM It apyrux. [102]

B HAay4YHbIX HMCCJICAOBAHUAX IIpU H3YUCHHU OMOXMMHUYECKOTO COCTaBa
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PACTUTENBHBIX KYJIbTYpP BBIPAUIMBAHHWE YacTO IMPOBOJIAT HA MHOTOKOMIIOHEHTHOM
cpeae Mypacura-Ckyra.

OTe4ecTBEHHOW MPOMBINUICHHOCTBIO TAaK)Ke BBITYCKAIOTCS CMECH IS
MPUTOTOBJIEHUS MUTATEIBLHOTO pPacTBOpa ISl TUAPONOHHUKHU, 3TU CMECU COAEpKaT
NPUMEPHO OJMHAKOBBIM HAOOp BCe TEX K€ MAKpO W MUKPOIJIEMEHTOB, HaIpUMEp
pactBopbl Mapku «PactBopun», «YHudmop». OuUeHb 4YACTO OSTH PACTBOPHI
MIpEAHA3HAYEHbl HE TOJIBKO I THAPONOHHMKH, HO M MOTYT HCIIONb30BaThCS Kak
MUHEpaJIbHbIE yI0OpEHHUS.

JInst KaXaoro pacTeHus ONTUMAalbHBIM SBISIETCS CBOM HAOOp 3JIEMEHTOB,
MOMCKY 3TOr0 ONTHMYyMa MOCBSIIEHO MHOTO HCCIIEOBAaHUM, UMEIOTCS JIaHHBIE O
BBIpAIIMBAaHUU OTYPIIOB C HCIMOJb30BaHueM «PactBopmHa Mapku A» U pacTBOpa
Knona, namuatku Genoit Ha cpeae Mypacura-Ckyra, MUKpo3eJeHU Ha «YHUIOpe».
Crnenyer OTMETUTh, YTO B CTAThSIX OYEHB YACTO HE YKA3BIBAETCS COCTAB ITUTATEIbHOU
Cpelibl, Ha KOTOPOM ObUIH BhIpAILLIEHbl OOBEKTHI UCCIIET0OBAHUS.

Kpome coneit Makpo- M MHKPODJIEMEHTOB B PACTBOPBI ISl THAPOIIOHUKH
NBITAIOTCS  A00aBJISITh JApPYTUe BEIIECTBA, CIIOCOOHBIE OKa3aTh IOJIOKHUTEIHLHOE
BJIMSIHUE HA POCT U Pa3BUTHE PACTUTENIbHOW KyJNbTyphl. Tak, mpHu HcCCIeAOBaAHHUU
BIusiHus cycriensun Bogopocnu Chlorella vulgaris Ha Ononorudeckue 0COOEHHOCTH
orypiia TMOCEBHOTO TPH BBIPANIMBAHUU B YCIOBHUSX THAPONOHHKH, YCTaHOBJIIEHO
CTUMYJIMPYIOIIEE BO3ICHCTBUE CYCIIEH3UN XJIOPEJUTbI Ha OroMaccy KopHei. [83]

N3yyena peakuusi Ha 00pabOTKY CeMsIH MPUPOIHBIMH UMMYHOMOTYJIITOPAMHU
B YCIOBHSIX KYJbTUBUPOBAaHMS Ha THAPOINOHMKE, MOKAa3aHO, 4yTO 3(PQPEKT HMeeT
3aBUCUMOCTh OT BHUAa pacTeHus. Tak (IaBOHOMIHBINA TJIMKO3WJ JIMHAPO3UI U3
pactenuit Linaria vulgaris Mill. L., cTepouaHbiii TIUKO3UA MOJJICTAM M3 CEMSH
Capsicum annuum L. MOBBIIIAIOT BCX0XECTh, BEICOTY PACTEHUN M MACCy HaJI3€MHOM
YaCTH y KOPUAHJIPA TIOCEBHOTO U YKPOIa OTOPOJIHOTO U CelbJiepes TUCTOBOTrO. [89]

[Ipn BeIpamMBaHWUM JUCTOBOTO cajaTa (3UMHHUE TEIUIMIIBI, MPOTOYHAS
TUAPOTNIOHMKA) OOHAPY>KEHO, YTO MPU BHECEHMM MPU MOMOIIM MOJUBA B CyOCTpar
MHUKpPOOMOJIOTUYECKOT0 Tpenapara IMocjie MUKUPOBKH HaJI3eMHasi 4acTh (JIHCTH)

BbIpacTaroT 0osiee MorHbie. [93]
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MeToabl KOHTPOJISI MUTATEIbHBIX CPeJl

Jlis aHanu3a MUTATENbHBIX Cpel pa3paboTaHO MHOTO METOJOB, BCE OHHU
HOJPOOHO OMHKCaHbI B tuTeparype. [87]

Cnegyer  ompeaenarb CyXOM  OCTaToK,  AJIEKTPOIPOBOJHOCTb,  pH,
KaueCTBEHHBIH M KOJMYECTBEHHBIA COCTAB AJIEMEHTOB. METOJIMKH PEKOMEHIYETCS
UCIIOJIb30BaTh T€, KOTOpbIe BKIIOUYEeHBI B feicTByIomue [[OCThI Ha BOY U MOYBHI.
OCHOBHBIE 3JIEMEHTBI MUTATEIBHOM Cpellbl M TOYBBI M METOABl HUX KOHTPOJIS
npuBeAeHbl B Tabnuie 4, [lpunoxenue 4 (HaMu yKa3aHbl KOMIIOHEHTBI, HaJIH4ue
KOTOPBIX  3asiBUJIM  MPOU3BOAUTEIM MNUTATEIBHOM Cpepl W  MOYBOTPYHTA,

HCIIOJIB3YCMbIX HAMH B TdHHOM HCCJ’I@I[OB&HI/II/I).
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BriBoanl Kk ri1ase 1
1. B nHacTosiiiee BpeMsi IPUMEHSIOTCA pa3Hble COCOOBI MOBBIIICHUSI YPOKAUHOCTH

pacTeHul pas3HbIX NyTeW ucnoisib3oBaHus. Hanbonee mmpoko pacmpocTpaHeHO
UCIIOJIb30BAaHUE YIOOPEHHM, Cped KOTOPhIX MHUKPOOMOJIOTHYECKUE YAOOpEHUS
SIBJISIFOTCSI HAaOO0JIee TIEPCIIEKTUBHBIMU, 3((DEKTUBHBIMU U 0€30MMACHBIMU C TOYKU
3pEeHUs JKOJOTUU U 0€30MacHOCTH MojydaeMoro mnpoaykra. [lepcrnekTuBHO
TaKK€ HCIOJIb30BAHHE CTUMYJATOPOB pPOCTa  KYJIbTYp  PacTUTEIBLHOIO
MIPOUCXOK/ICHUSI, HATPUMED, BBITSKEK U3 JTUCTHEB PEUHYTPUU SATIOHCKOM.

2. Kpecc-canat comep>KuT pa3inuyuHble OHOJIOTMUYECKHM AaKTHUBHBIC BEIIECTBA,
OKa3bIBAIOIIME TMOJOXKUTEIHHOE BJIMSHUE HA OpPraHW3M YeJOBEKa, ISl pa3HbIX
yacTeil  pacTeHHWs YCTAHOBIEH IIMPOKUN  CHEKTp  (papMakoIoruyecKon
AKTUBHOCTH, 4YTO TOBOPUT O TIEPCIIEKTUBHOCTH BBEICHUS Kpecc-cajaTa B
MEIUIIMHCKYIO TPAKTHUKY, @ HE TOJBKO MCIIOJIb30BAHUH €r0 B KAYECTBE MUIIIEBOTO
pacTeHHUsI C BBICOKOM MUTATEIIBHOW LIECHHOCTBIO.

3. Hcnonws3oBaHue TUAPOMOHWKU TSl BRIPAITUBAHUS PACTEHUMN, MCIOJIB3YyEMBIX C
pa3HbBIMU 1IeNsIMU (TTHILEBAasi, JIE€KOpATUBHAsI, JieueOHasi, HA KOPM >KHBOTHBIM)
SABJISIETCA TEPCHEKTUBHBIM HANpPaBJICHUEM Pa3BUTHUSL 3KOJOTUYHOTO CEJIbCKOIO
xo3siicTBa. lMewTCs pa3Hble TEXHOJOTMYECKUE pEHIeHUs  pa3padOTKH
TUAPOINOHHBIX YCTAHOBOK, OJHAKO MPUHUIUIIHAIBHO Pa3HbIX BUAOB T'MIPONOHUKU
BBIZICAOT 6. [maponoHuka TpeOyeT O4YeHb YETKOTO COOIOJICHUS] YCIOBUM
BBIpAIIMBAHUS PACTCHUH, 3TH YCJIOBUS JJISl PA3HBIX BUJOB KYJIbTYp MOTYT OYEHb
OTJINYAThCS, MOAOMPAIOTCS ASKCIEepUMEHTanbHO. KOHTpoNlb 3a MpOu3BOJICTBOM
0053aTeNbHO BKJIIOYAET KOHTPOJIb KAUYECTBEHHOI'O U KOJMYECTBEHHOI'O COCTaBa
MUATATEJIbHOW MECHU, KOTOPBIA OCYIIECTBIISAECTCS IO METOANKAM COOTBETCTBYIOIINX
I'OCToB wiu 10MOTHUTEIHLHO pa3padaThIBA€TCs MPOU3BOAUTEIICM.

4. Tlpu pa3paboTKe YCIOBUU BBIpAIIMBAHMS KYJIbTYP Ha THIPOIOHHUKE HYKHO
00s13aTEHPHO HW3Yy4aTh BOIPOCHl JKBUBAJICHTHOCTH OHOXMMHYECKOW COCTaBa

NOJIy4a€MOU KYJIbTYPBI C TAKOBBIM Y BBIPAILICHHBIX HA ITOYBE.



I'maBa 2. JkcnepuMeHTAIBHAS YaCTh

2.1. O0BbEeKTBI M MeTO/AbI HCCJIeT0BAHUS

Uccnenosanue npooauioch Ha 6a3e ['BOY 1. Mockshl «lllkoma Ne 507» u
Kadeapbl OMOTEXHOJOTUH U MpoMbIIeHHOW dapmaruun PTY MUPOA (MUTXT
uM. M.B. JlomoHocoBa), 3aB. kad. A.T.H., mpodeccop Keauk C.A.

OOBEeKTOM HCCIICIOBaHUS CIYXKUIa TpaBa Kpecc-caiara (Lepidium sativum
L. (cem. kanyctHbie — Brassicaceae)) BeipailieHHas Ha TOYBE U Ha THAPOIIOHHKE.
J{nst BEIpanuBaHus UCIIOIb30BAINCH:

['unponionnast ycraHoBka «JlomamrHuit cam» Oenplii ¢  MPO3pavyHBIM
0acceltHOM.

CyOctpaT 18 TUOPONOHWKA — TEPJIUT, MPOU3BOJIUTENL  «3aBOJ
OpraHu4eckux ynaoopeHuit Opranuk-+».

CemeHa Kkpecc-cajiata - KOMMEPYECKH JIOCTYITHBIE COpTa:

«Kypnen», cemena «CelleK», maprus 7977; «Becenuunit», cemeHa
«CelleK», maptus 7555; «Iluxant», cemena «CelleK», maptusa 7336; «Axyp»,
cemeHa «CoprcemoBou, naptus 20820; «Ilyukossiit», cemena «CelleK», naptus
10927; «dykar», cemena «I'aBpuin», naptus 39150; «IlIupokoaucTHBIN», cCEMEHA
«Cembaty, maptust 7705; «Banbka Ky4uepsiBbIii», ceMeHa «Alnutay, naptus 22164,

["opiiku 171 MOYBEHHOTO BhIPAIIMBAHUS.

B 2021 romy wucnonp3oBanachk mouyBa - «lIBeTOYHBIII HaTypalbHbBIN
NOYBOrpYHT», CeBepo-3anagHas ToppsaHast KOMIaHUS.

B 2022 r. - TpyHT M4 TOYBEHHOrO BBIPAIMBAHUS: KOMMEPYECKH
JIOCTYITHBIN MOYBOTPYHT «Jl0OpBIi MOMOIIHUKY JUTsl paccansl. [IpeaHaznauen mms
BBIpAIIMBAHUS Paccabl OCHOBHBIX OBOIIHBIX KYJBTYp 3alIUIIEHHOTO TpyHTa (B
TOM YHCJIE TOMAaTOB, OTYPIIOB, IMEPIEB, OakKJaKaHOB), IIBETOYHBIX U 3EJIECHHBIX
KyJaeTyp. [loaxoauT st BeIpaluBaHus BcexX BUAOB paccajbl. [[0JHOCTBIO TOTOB K
ucnoas3oBanuto. [IpousBeneH u3 yuctoro BepxoBoro Topda. CoamaHCUpOBAHHBIN
YPOBEHb KHUCIOTHOCTA M MHUKPO3JIeMEeHTOB. CocTaB: BEpXOBOMl TOpd, MPUPOIHBIC
MHUHEpaJIbHbIe KOMIIOHEHTBI, TOJHBIA HAabOp 31eMeHTOB muTaHus: Aszor (NH,

NO3), ve menee: 130 mr/m, @ocdop (P,0s), He menee: 130 mr/n, Kamii (K0), we
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menee: 160 mr/a, pH coneBoil cycnien3uu, He MeHee: 5,5, MaccoBas 1os Biary,
He 0onee: 65%.

CocTaB UCXOAHOTO pacTBOpa JJIsl MIPUTOTOBIICHHS MTUTATEIIBHOW CPENbl JJIs
rugpornoHuku: Azot oomuii (N) — 7,0 %, ®ocdop (P,0s) — 4,0 %, Kamuit (K,0) —
10,0 %, Kanpruit (CaO) — 4,0 %, Maruuii (MgO) — 1,5 %, Cepa (SO42') — 2,0 %,
Kenezo (Fe) — 0,1 %. [Ins mpuroToBieHUsS MUTATEILHON Cpebl TOTOBWIH 2
pacTBOpa, KaKIbld pacTBOpP, COTJIACHO MHCTPYKIMU MCIOJIB30BAJCA 2 HEJEIH, a
3aTeM yTuiauzupoBaics. s mpurotoBieHus | pacTBopa HMCHOJB30Balud 3 MII
MCXOJHOIO pacTBopa Ha 4,5 1 BOAbI, a A1 2 pacTBopa 6 Mi Ha 4,5 J1 BOJBI.

Mukpobuonoruyeckoe ynoopenue (baiikan OM-1, OO0 «HIIO 3SM-
HEHTP»; xynpTypanbHasi KHAKOCTh (BOJA, MEIAcCa, COJIM T'YMUHOBBIX KHCIOT,
COJIM  MUHEpalbHbE), OakTepuu (MOJOYHOKHUCIBIE, a30TOPUKCHPYIOLIHE,
(hOTOCHHTE3UPYIOIIHE), CaXapOMHUIIETHI; Mpou3BeaeHo 16.11.2020).

[Tony4yeHue SKCTPAaKTOB PEUHYTPUU OOTeMCKOM M PEMHYTpHUH AMOHCKOU. B
7a00paTOPHBIX YCJIOBHUSAX HA TEPBOM JTale HCCIAEAOBAHUSI HCIOJIb30BAIMCH
JIMCThSl PEMHYTPUU ANOHCKOM, 3aroToBJeHHbIE B borannueckom cany IIMI'MY
uM. 1.M. CeuenoBa (CeuenoBckuii yauepcuteT) B 2020 1. (B ceHTsI0pe, BO BpeMs
[[BETCHUs]) W BBICYIIIEHHBIE BO3AYIIHO-TEHEBBIM crocoOoM. Jlamee, MOCKOJIBKY
BBIICHWIOCHh, YTO PEUHYTpHs SIMOHCKas HE TaK LIMPOKO pPacHpoCTpaHEHa B
CpellHEel TmMojioce, Kak €€ TUOpuJ ¢ pEelHyTpHel CaxXallMHCKOM — pelHyTpus
ooremMckasi, KOTOpass K TOMY € OYEHb CII0XHO OTJIMYAETCS OT PEUHYTPUU
AMOHCKONW M 4acTO OIIMOOYHO HA3BIBAETCS PEUHYTpHUEH SIMOHCKOW, MBI CTalu
WU3ydyaTb HMMEHHO JIUCThsl PEHHYTpUM OOTeMCKOM KaK BBICOKOMHBA3UBHOTO
pactenusi, 1 B 2021-2022 rr. 3arotaBiauBaiu JIUCThbS PEHHYTPUU OOTEMCKOM,
CYIIWJIA TaK € BO3AYIIHO-TEHEBBIM CIOCOO0M. ChIpbe XpaHUIOCh B OyMaKHBIX
MaKeTax, B CyXOM, 3alIMIIEHHOM OT CBETa MECTE, NP KOMHATHOI TeMmmepaType.
Jnsi OpuUroTOBIEHHUS SKCTpAaKTa JHUCThbA PEHHYTPUM HM3MEIbYadu N0 pa3Mepa
yactul 1 mm, 10,0 r u3menbueHHbIX JHCTheB 3aiauBaiu 200 ma 70% staHoia u
HarpeBaJId Ha KUIIAIIEH BOASHONW OaHe ¢ OOpaTHBIM XOJIOAWJIBHUKOM 30 MHUHYT.

[TosrydyeHHBI CIIMPTOBOM SKCTPAKT ACAIKOTOJIM3UPOBAIM HA KHUIISIIEW BOISHOMU
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OaHe, IOMyYEHHBIN CyX0i OCTaTOK pacTBopsuiM B 200 Mi1 BOABI U faee paboTaliu C
BOJITHBIM PacTBOPOM.

O6opynoBanue/pacxoIHbIE MaTEPHUAIIbI/PEaKTUBDI U1 aHANIM3a IMOKa3aTelen
MOYBBI M MUTATEIHLHOTO PacTBOpA!

B moYBe M NHTATENBHON Cpene OMpEe/sUI COAepkaHHe HOHOB Calr
KOMILUIEKCOHOMETpHUECKUM MeToaoM, ykazanHeiM B ['OCT (I'OCT 26487-
85 INoussl. Onpenenenre 0OMeHHOTO (TTOABMXKHOTO) Kanbiusi MetogoMm [[MTHAO)
n O®PC.1.2.3.0015.15 «KoMIUIEeKCOHOMETpUYECKOE TUTpOoBaHue», pH — ¢
OMOILbI0 pubopa «3ekTpoHHbI pH MeTp, NOVA 5000».

OcBeTuTenbHbIe TPUOOPHI, BECHI, U3MEPUTEIIbHAS JTUHEHKA.

PeakTuBbl, HCHOIB3yeMblE TPU XHWMHYECKOM aHalM3€, TOTOBHWIU IIO
MeToaukaM, ykazanabpiM B ['® XIV ODC.1.3.0001.15 «PeakTuBbI, MHAUKATOPHI»,
OdPC.1.3.0002.15 «TutrpoBaHHBIE PACTBOPHI».

Omnpenenenue cojepkaHusi TyOUSIbHBIX BEIECTB MPOBOJIWIHM MO METOIUKE
['® XIV ODC.1.5.3.0008.18 «Onpenenenue cojiepxaHusi TyOUIbHBIX BEIIECTB B
JICKapCTBEHHOM  PACTUTEIBHOM CBIph€ U  JICKAPCTBEHHBIX  PACTUTEIBHBIX
npenaparax.

Onpenenenve  cofep’kaHus  aCKOPOMHOBOM  KHCIIOTBI  MPOBOIMIIU
TUTPUMETPUUECKU 110 aganTupoBaHHON Metoauke PC 2.5.0106.18 «IlIunoBHuKa
IO,

Conepxxanue (¢HIaBOHOUIOB OMPEACISIIN  CIEKTPOHOTOMETPUUYECKH IO
apantupoBaHHod Meroauke ['® XIV ®C 2.5.0015.15 «3Bepobos TpaBay.
CnektpodoToMeTprUYECKOE OrpeeeHue npoBoamioch Ha mpudope Varian CARY
4000. Buzyanuzanusi pe3ysbTaTOB MNPOBOJWIACH C IMOMOUIBIO MPOrPAMMHOIO
ob6ecnieuenuss CaryWin UV. U3mepeHust mpoBOAWINCH B IUAMa30HE AJIMH BOJH OT
450 mo 350 HMm.

Cratuctuueckas o0paboTKa pe3ynbTaTOB HCCIIEOBAHUS ObLJIa IPOBEICHA B
COOTBETCTBUHM ¢ TpeboBaHusiMU ¢ TpeboBanusamu ['O XTIV ODC.1.1.0013.15
«CraTuctudeckas 00paboTKa pe3yJbTaTOB HKCIIEPUMEHTay, C UCTIOIb30BAHUEM

kputepusi CtprofieHTa u nporpamMmmel Microsoft Office Excel 2013 ropa.
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2.2. U3yyeHue BJIMAHMA MHKPOOMOJOIMYECKOro YAOOpeHHSI M IKCTPAKTa
JHUCThEB PEHHYTPUH SIMOHCKOH HAa KYJbTYPY Kpecc-cajara (uccjeloBaHHe
2021 r.)

2.2.1. AHa/IU3 PbIHKA MUKPOOMOJIOTHYeCKHUX y100peHn i

B Hacrosiiee BpeMsi Ha pPBIHKE MPEJCTABICHBI CJCAYIOIIUE BUIbI
MUKPOOHUOJOTUUECKUX YIOOPCHUI:

VY no6pennie A30TOBUT MUKPOOMOJIOTMYECKOE YHUBEPCATIBHOE.

VY noOpenue @ocPaToBUT MUKPOOHUOIOTHUYECKOE YHUBEPCATIHLHOE.

Mukpobuonoruyeckoe ynoopenne Bocrok 9M-1 9M-BHO.

MukpoOuonoruueckoe yaoopenue «buoAzor.

Muxkpo6uonoruyeckoe Y noopenue Cusinue-1.

Mukpobuonoruueckoe ynoopenue baitkan OM-1.

VY nobpenne MukpoOroornyeckoe Ypraca.

VY nobpenne mukpobuonornyeckoe bokariu.

Mukpobuonorndeckoe Y noopenune Cusaue-3.

Mukpobuonorudeckoe ynoopenue "V", yHuBepcaibHOE.

Mukpobuonoruyeckoe yoopenue "OMrymar", yHUBepCcalbHOE.

DOmukc Mukpobuosorudeckoe ynoopenue "D V", yHuBepcaibHoe.

VY noOpenue mukpobuosorndeckoe yuuepcanbaoe Kanuiisur K50027.

[IurarensHas cpega OM-naroka.

Y no6penne OpTon buomukopmusa.

YnoOpenue Bame xo3siicTBo. ATiaHT Oakrtepuu-nomomiHuku. Cymep
ynyutuTens mouBsl. (https://market.yandex.ru/)

Bce mpencraBiennpie yaoOpeHUs: HAXOASITCS MTPUMEPHO B OJHOM IIEHOBOM
CETMEHTE.

Tepmun  «O¢GheKTUBHBIE MHUKPOOPTAaHU3MBDY WA  KOPOTKO  «OM»
UCIIOJB3YIOT Ha MEXAyHapoaHoM YypoBHe ¢ 1986 roma. B Hameill crtpane,
coBmecTHO ¢ komrnanueid EMRO (SInonus), Beintyckaercs npenapat «Boctoxk DM-
1» (u gpyras DM-mpopaykiusi), comepkamuii (pOTOCHHTE3UPYIONue OaKTepuH,

MOJIOYHOKHUCJIbIE OAKTEPUH, IPOIKIKH, AKTUHOMHIICTHI, IprObI. [33-34]
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Takum oOpa3zom, B Hamel cTpaHe pa3pabOTaHO MHOTO COCTaBOB
MUKPOOHOJIOTUYECKHUX YIOOpEHUN, N3YUCHUE UX BIMSHUS Ha KYJIbTYphl pacTEHUN
MIPOJIOJIKAETCA, B JOCTYITHOM JINTEPAType HET JAaHHBIX N0 BIUsAHUIO «baiikan OM-
1» Ha KyJIbTYypy Kpecc-canaTa, YTO Mbl U PEIIMIN U3YUUTh.

2.2.2. IlosyyeHue IKOJOTMYHOM T00ABKH W3 JIUCTHEB PEHHYTPHUM SINIOHCKOM

ISl YJIy4IIeHHsI POCTa Kpecc-cajiaTa

OpHMM M3 SKOJOTHYHBIX BHJIOB YAOOpEHUH, U MPHU 3TOM OE3BPEIAHBIM IS
MUKpPOOHOTHI TIOYBBI, TAKXKE SIBISIOTCS MUTATENbHBIE BEIIECTBA, MOJy4yaeMble U3
pacteHuil. /laHHbIe mnpenapaTbl HE COJAEPKAT KCEHOOMOTHKOB, HE 3arpsi3HSIOT
OKpPYXaIOIyI0 Cpely B IPOLIECCE HW3TOTOBJICHHUS W HCIOJIb30BAHMS, SIBIISIOTCS
JIOCTaTOYHO JICIIEBBIM BO300HOBIIAEMBIM pecypcoM. Imerorcs naHHbBIE O
MPEANOCEBHON 00pabOTKE CEMSIH AKCTPAKTOM JIFOLIEPHBI, BOAHBIM PacCTBOPOM COKa
BsA3€NI IECTPOro, HKCTPAKTOM pacTeHuil poja Juniperus (MOXOKEBEIbHUK),
HKCTPAKTOM  H3MEJIbUCHHBIX JIMCTheB Topna caxamuHckoro (Reynoutria
sachalinensis). OpHako, HCHOJB30BAHME JIAHHBIX CTUMYJSTOPOB HMEET PsiA
npobJieM, HapUMep, CII0KHBIN TEXHOJIOTHYECKUHN MPOLIECC MOJIyUYEeHUs SKCTPAKTA.
N3BecTHO Takke O TNPEANoCeBHON 00pabOTKe CeMsIH BOJHBIM PacCTBOPOM
JI€aJIKOTOJIM3UPOBAHHOTO criupToBOr0 (70% 3TaHON) DBKCTpakTa pelHYTpUU
anoHckoi (Reynoutria japonica) B Teuenue 24 4acos.

B nMcTBSIX pedHyTpuM SIMOHCKOM M OOreMCKOM, KpoMe€ MpOuYux
ouonornyecku akTuBHBIX BemiecTB (BAB), conmepxkurcs (uTOaNEKCUH CTUILOCH
pecBepaTpol, KOTOPbId B OCHOBHOM M 00YCJIaBIMBAET CTUMYJUpPYIOIIee JeHCTBUE
HKCTpaKTa Ha PACTEHMs, T.K. 3alIUMIIAET OT (PUTONATOIEHOB, M pPACTEHHE HE
pacxonyeT cuibl Ha 00pbOy ¢ HUMHU. M3BeCTHO, 4UTO pecBepaTposi Jydlle BCEro
pactBopsieTcss B 70% crnmpre, MOATOMY M TIO JTaHHBIM JINTEPATYPhl UCIIOJIB3YETCSI
WMEHHO OH, U MBI Takke BboIOpanm 70% 3TaHoi. Bpemsi skcTpakiuuu Mbl COUTH
1enecooOpasHbiM COKpatuTh 10 30 MUHYT, Tak Kak OOBIYHO 3TOTO BpPEMEHU
JIOCTATOYHO 7l UCTOUICHMSI CHIPhs, a JUIMTeNnbHas (3 yaca) SKCTpakius, Kak y

aBTOPOB METOJa, TPEOYeT M3IUIITHETO PacXoa JIEKTPUIECTBA, BDEMEHH U BECT K
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pazpyuenuto tepmonadbuibabix BAB. Ho ato, pazymeercs, TpeOyeT qanbHEHIINX
WCCIICIOBAHUM.
2.2.3. U3yyeHue BJIMSIHHSI MHUKPOOHMOJIOTHYECKOT0 YA00peHHMsI U IKCTPAKTAa

JIMCTheB PeHYTPHUH SMOHCKOH HA KYJbTYPY Kpecc-cajara

[IpoBeaeHO M3yyeHUE BIUSHUA CIOCO0A BHECEHUS! MHKPOOHMOJIOIHYECKOTO
ynoopenus «baiikan-OM1» Ha KyJabTypy Kpecc-caara.

Hamu ObltM npoOM3BENEHBI CIEAYIONIME BHABl BHECEHUS YIOOpEHHUS:
IpeaBapuUTEIbHOE 3aMayMBaHHE CeMsiH, 00paboTka TOYBBI (32 HENET0 [0
MOCaJIK1), ONMPBICKUBAHUE paccalbl, MOJIUB paccajbl, U pa3Iu4Hble KOMOMHALUU
3TUX cnocoboB. Mcnomb3oBasica «LBeTOUHBIM HaTypandbHBIA MOYBOTPYHTY,
Cesepo-3amnagnas TopsiHasi KOMITaHUS.

JluHaM#Ka pocTa KyJlIbTypbl Kpecc-canaTa npeacTaBieHa B Tabmumax 1 u 3.

Tabmuma 1.
Brmustaue crioco6a BHeceHus ynoopenus «balikan-OM1y» Ha KynbTypy Kpecc-
cajara
IIpopacranue | Ilosenenue | Ilepsblit IIBerenue, | IlmonoHoueHue,
CeMsH, IeHb | CeMsIoNeH, | HaCTOSIHH JICHb JICHb
JIeHb JIMCT, JIeHb
1. KOHTpOJIB 2 3 14 58 64
2. 2 3 16 60 68
npeaBapUTEIbHOE
3aMauyuBaHHE
CeMsIH
3. obpaboTka 2 3 18 58 65
TIOYBbI
4. onpbICKMBaHUE 2 3 16 62 69
paccabl
5. monus 2 3 15 58 64
yaoOpeHueM
2u3 2 3 16 59 65
2u4 2 3 15 60 67
2us 2 3 15 59 66
3u4 2 3 16 61 68
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3usd 2 3 15 58 64

4us 2 3 14 58 65
lu2,u3,u4u 2 3 14 61 69
5

VYcranoBiieHO, 4TO Takoi croco0 BHeceHus MBY «baitkan-OM1y, kak B
MOYBY 32 HEJEIO J0 MOCAJKH, MOJUB, ONPBICKUBAHNE, KOMOWMHUPOBAHUE JAHHBIX
CHI0cO0O0B HE BIMSIET HA CKOPOCTh POPACTaHUS U MOCIEYIOIIETO Pa3BUTHS Kpecc-
cajara, a IPEABAPUTEIIBHOE 3aMAYMBAHUE CEMSH OKA3bIBACT IIOJIOKUTEIbHBIN
3¢ deKT, ceMeHa IpopacTaoT Ha CYTKU paHblle (UTO AJi1 Kpecc-cajara 03HadyaeT
«B 2 paza ObicTpee»). Takyke BCXOJbl IOCIE IMPEIBAPUTEIBHOIO 3aMaylBaHUS
ceMsiH ObLIM O0Jiee IpYyKHBIE.

OnHOBpPEMEHHO, B MapajIeIbHOM OIBIT€, HaMU ObLIO H3YYEHO BIIHUSHHE
JE3aJIKOTOJIM3UPOBAHHOTO JKCTPAKTA JIMCTHEB PEVHYTPUM SIMOHCKOM HA POCT
KyJbTYpPBl Kpecc-cajaTa. DKCTpPakKT BHOCWIHM B IIOYBY IEpPEI IOCEBOM CEMSH B
konmuuectBe 10 mMa B ropmodek. MukpoOuonorunueckoe yaodpenue «baiikan-
OM1» BHOCHIIN 110 YKa3aHHOM BBILIE CXEME.

Onucanue 3xcnepumenma:.

Bo Bce ropmouku mnocesuyid Mo 7 cCeMsH U MOJWIM. ['OpIIOYKM 3aKpbUIH
IUIEHKOM, 4YTOObI HE MepecoxJia MoyBa. BcCXonbl ceMsH MOSBUIUCH BO BCEX
ropmioykax uyepe3 48 wyacoB mocie mnocaaku. OTIMYUNA KOHTPOJBHBIX H
UCIIBITYEMBIX 00pa3loB He ObLI0. Yepe3 3 CyTOK OT MOMEHTA MOCAAKU JJIMHA
TMIIOKOTWIIA Obuta 7 MM, ObUIO 2 ceMsAIoJIbHBIX JucTta. Jlanmee pacteHus B
KOHTPOJIBHBIX M HCIIBITYEMBIX TOPIIOYKAX POCIH M Pa3BUBAJIUCh PABHOMEPHO U
onnHakoBO 10 14 nHs. Yepe3 14 nHel B UCHBITYEMBIX TOPIIOYKAX Y PacCTEHUM
nosiBMIIachk | mapa HacTOSIMX JIUCThEB (1 MM), @ B KOHTPOJIBHBIX TOPIIOYKAX Ha 3
nHs no3zxke. Ha 29 neHp ombiTa mapa HACTOAIIMX JHMCTHEB B TOPIIOYKAX C
DKCTPAKTOM JOCTUIVIA 7 MM, @ B KOHTPOJIbHBIX 2 MM. M3yueHune KOpHEBOU
CUCTEMBI KOHTPOJIBHBIX M UCIIBITYEMBIX PACTEHUM MTOKA3aJI0, YTO Y MHTAKTHBIX OHA

4yTh MEHEE pa3BeTBJICHHAS.
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JluHamMuKa pocTa KyJbTypbl Kpecc-cajaTa MpH HCIIOJIb30BAaHUU SKCTPAKTa

mpeacTtaBieHa B Tabnumax 2 w 3. B ycnmoBHSAX ombITa Takke HE YIAIOCh

OOHApY>KUTb CYIIECTBEHHBIX Pa3IUUHil.

Tabmuma 2

Bnusaue cnocob6a BHeceHus yaoOpeHusi «baiikan-OM1» u sKkcTpakTa

JUCTHEB PEUHYTPUU AMOHCKON Ha KyJIbTYpYy Kpecc-caliara.

[Ipopacranue | IlosBnenue [TepBrrit [BeTenue, | ILiogoHoLIEHUE,
CEeMsH, IEHb | CEeMSAJI0JIEH, | HACTOSIIUN JIEHb JI€Hb
JIeHb JIUCT, ICHb
1. KOHTPOIB 2 3 18 54 62
2. 2 3 14 49 56
MpeIBapUTEITHLHOE
3aMayMBaHue
CeMsH
3. oOpaboTka 2 3 14 49 56
MTOYBBI
4. onpbICKMBaHUE 2 3 14 50 58
paccaibl
5. monuB 2 3 14 50 57
ynoOpeHueM
2u3 2 3 14 49 55
2u4 2 3 14 50 58
2us 2 3 14 49 57
3u4d 2 3 14 49 56
3us 2 3 14 50 59
4us 2 3 14 49 55
lu2,u3,u4u 2 3 14 51 59
5

Takum 06pa30M, MBI MOXXEM CACJIaTh BBIBOJ O IIOJIOKHUTCJIBHOM BJINSAHHNH

BHECEHUS B IIOYBY JCAJIKOTOJM3UPOBAHHOTO OKCTPAKTa JHUCTHEB PEUHYTPUU

ATMOHCKOM Ha POCT M Pa3BUTHE KYJbTYpbl Kpecc-canara. [lomydeHHbIE NaHHBIE
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IIOMOTYT HAaUTH  IPAKTHYECKOEC MNPHUMEHEHHE WHBAa3UBHOMY  PAaCTEHMIO,
3aHECEHHOMY B «HYEpHYIO0 KHUTY».
Tadmuma 3

N3meHeHne CKOpoCTr MPOpacTaHus U pOCTa KyJlIbTYphl Kpecc-caiata

[Ipopacranue | IlosiBneHue [TepBrrit [BeTenue, | ILniogoHoLIEHKE,
CEMsIH, ICHb CEeMSIONIEH, | HACTOSIIUN JIEHb NI€Hb
JIeHb JIUCT, ICHb
1. KOHTpOIB 0 0 -4 4 2
2. 0 0 2 11 12
MpeIBapUTEITHLHOE
3aMayMBaHue
CeMsH
3. oOpaboTka 0 0 4 9 9
MTOYBBI
4. onpbICKMBaHUE 0 0 2 12 11
paccabl
5. nonus 0 0 | 8 7
yaoOpeHueM
2u3 0 0 2 10 10
2u4 0 0 1 10 9
2us 0 0 1 10 9
3u4d 0 0 2 12 12
3us 0 0 1 8 5
4us 0 0 0 9 10
lu2,u3,udu 0 0 0 10 10
5

2.2.4. U3yueHue BJIMSHUSA IKCTPAKTA JIUCTheB PeHHYTPUH ANOHCKOI HA OMOTY

MHUKPOOHO0JIOTHYecKOro ynoopenus «baiikan-9M1»

M3BeCTHO, 4YTO  DKCTPAKTBl PAacTEHWH OYEHb 4YacTo  00JajaroT
AHTUMHUKPOOHBIM ~ JEMCTBHEM, IMO3TOMY HaMu OBLJIO HW3Y4YEHO BIIHUSHHUE
J€3aJIKOTOJIM3UPOBAHHOIO  JKCTpPaKTa JIMCTbEB PEUHYTPUM  ANOHCKOM  Ha

MuKpoopranusmel MBY «baitkan-OM1»
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HccnenoBanue nmpoBoauiaock Ha 6aze mkoisl 2065. s KyaTbTUBUPOBAHUS
MUKPOOPTaHU3MOB OBUIM HCIOJB30BaHbl 7 KOMMEPYECKH JOCTYIHBIX CpE.
HaumenoBanus u cdepa ux npuMeHeHus mpeacraBieHsl Ha cxeMe 4 [Ipunoxenue
S.

K coxanenuto, He yAajJochb COONIOCTH CTEPWIBHOCTb BO BpeMs
HKCIEPUMEHTA, 3TO BUAHO IO KOHTPOJII, HO IIPEIBAPUTEIBHBIE PE3YJbTATh
MOKAa3bIBAIOT, YTO JI€3AJIKOTOJIM3UPOBAHHBIA SKCTPAKT JIMCTBEB PEUHYTPUU
AMOHCKOM HE OKa3aJl MHTMOMPYIOIIEro AEMCTBHUSI Ha MHUKpoopraHusmsl «baiikain-

OM1». ®otorpadun s3KcriepuMeHTa npeacTasieHsl B [Ipunoxenun 5.

2.3. W3ydenme KyJbTYpPHI Kpecc-cajaTa, BbIPAIIEHHON ¢ TMOMOIIbIO
TUAPONOHUKYU U TOYBEHHBIM METO10M

2.3.1. XapakrepucTHMKAa pacTeHHii Kpecc-cajara, BbIPallleHHbIX Ha
THPONOHNKE U MOYBEHHBIM METOI0M
14 auBapst 2022 ronma ObUT MPOU3BENEH IMOCEB CEMSH Kpecc-cajara copTa

«Kypraen» B cyOcTpaT rUAPONOHHON YCTAHOBKM M B MOYBY. BCX0/bI MOSABUINCH
yepe3 2 aHsA. YUepes Hememto pacteHus: AOCTUINIM 6 cM. CleayeT OTMETHUTh, YTO
IIEPBBIN HACTOSLIMN JUCT y TUAPONIOHHON KYJIbTYPBI MOSIBUJICS YE€pPE3 HEAENIO, a Y
MOYBEHHOW, HECMOTPSI HAa UJEHTUYHBIA CBETOBOM pexuM (ObUIO JOCBEUHMBAHUE),
yepes 25 AHEH, pacTeHHs] OCTAaHOBWIMCH B POCTE HA 7 CM, a CTEPKHEBOM TJIaBHBIN
KOpPELIOK ObLI 10 2 CM M MPAaKTUYECKU HE MMeN NMPUAATOUYHbIX KopHed. Macca 1
pactenus 6b1a 20 Mr. oT0 00BEKTOB MPEACTABICHBI HA PHC. 4 B MPUIIOKEHHUH O.

PazButHe pacTeHuil ruIpOIIOHHON KYJIbTYpPBI MPOXOAUIIO TOPA3A0 aKTUBHEE,
U K KOHIYy SKCIIepUMEeHTa (depe3 1 Mecsi]) OHM UMENH N0 HECKOJIbKY JUCTOYKOB U
Pa3BUTYI0 KOPHEBYIO CHUCTEMY, BbICOTA pacTeHuUd nocturana 17 cm, pacreHus
Haday 1BeteHue. Macca 1 pacrenus Obima 200-250 wmr. dotorpaduun
MPE/ICTABIICHBI HA pUC. 5-7 B IPUIIOKEHUU /.

Takum 00pa3om, MO BU3YyaJIbHBIM HAOMIOACHUSM, Pa3BUTHE PACTCHHM Ha
THJIPOTIOHUKE MPOXOAUIIO 3HAYUTENIBHO ObICTpee, U ObLIO MOJYYEHO 3HAYUTENIbHO

0oJbIIIe (bI/ITOMaCCBI, YCM IIPU KYJIbTHUBUPOBAHWH ITIOYBCHHBIM METOAOM.
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2.3.2. KoHTpoJIb MOYBBI U MUTATEJIbHOI Cpe/bl.

llapamempuvl npoyecca

B nwurartenbHOM cpene u mouBe cieayeT u3MmepsaTh pH u comepikanue
OCHOBHBIX 23JIeMEHTOB. Hamu npoBogunuch exenHeBHble u3MepeHuss pH
MUTATEIBHOU Cpe/bl U MOYBKI. B TeueHue Bcero 3KcrnepuMenTa He ObLII0 OTMEUEHO
3HaunMbIX u3MeHeHui pH. B xome skcnepumenTta koHTposib pH mouBBl M
NUTATEIBHOTO PACTBOPA TUAPONOHUKKA MPOBOJAWICS C MOMOIIBIO 3JIEKTPOHHOIO
pH-merpa NOV A 5000.

pH cBexenpuroroBieHHOW nuTaTeNbHON cpeabl Obul 8,05, yepe3 Heaenro
UCIoap30Banusa cran 8,14, a 4depe3 2 Henmenu, KOrja MNPUILIIO BpeMsl 3aMEHATH
pacTtBop, ObL1 onpeneneH 8,27.

B pe3ynbrare ycTaHOBJIEHO HE3HAYUTENbHOE M3MEHEeHHe pH, HO BaXXHO, UTO
pH nuratensHo#M cpenbl ObuT mienounoi (8,05-8,27), a moussl — kucibii (5,5-5,6),
HECMOTpsI Ha TO, YTO OHU 00€ MpeAHa3HA4YeHBbI JJIS BBIPALIUBAHUS 3€JIEHHBIX
KyJlbTyp (M Kpecc-canata B TOM uucie), otauuus pH o0si3aTenbHO MOBIMAIOT Ha
BETETALUIO PACTCHUN.

MukposneMeHTbl O4YeHb Ba)KHbl I NHUTaHHWS pacTeHuil. B mpoiecce
SKCIIEPUMEHTa ~ HAMHM  KOHTPONMPOBAIOCh  COJEpKaHHe  HOHOB  Cal'
KOMIIJIEKCOHOMETPUYECKUM METOJOM. Takke Mbl peKOMEHIYyEM KOHTPOJIMPOBATH
COJlep)KaHWe JPYTUX HOHOB M CBOEBPEMEHHO BOCIOJHATH UX, METOJUKH
npuBezicHbI B coorBeTcTBYIONMX ['OCTax (Tabnuua 4 [Npunoxenue 4).

K coxanenuto, mpoBeCTH IMOJHOE UCCIENIOBAHUE BJIEMEHTOB HaMm He
MO3BOJIUJIO OTCYTCTBUE MPUOOPHON 0a3bl U peakTUBOB. OIHAKO, MBI ONPEACIUIN
conepxanne Ca®* METOIOM KOMIUIEKCOHOMETPHYECKOr0 TUTpOBaHMs. THTpOBaHHe
ca* npooaw 1o Metoaukam ['OCT 26487-85TIlouBel. Omnpenenenue
OOMEHHOTO KaJlbIsi U 0OMeHHOTO (TonBkHOTO) MarHus metogamu [IUHAO (c
[ToripaBkoit).

Memoouka:

1. IlpuroroBnenue BHITSDKKM u3 TouBbl mo ['OCT 26483-85 — «lloussbl.

[IpuroroBienue conaeBoil BEITSHKKY U onpeaenenue ee pH no merogy LIUHAO»
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- BosaymHo-cyxue o0pa3ipl MOYBBI H3MENbUaiM, MPOCEUBATU UYEPE3 CUTO C
KPYIJIBIMA OTBEPCTUSIMU JIMAMETPOM | MM M XpaHWIM B KApTOHHOW KOpPOOKe.
[IpoOy Ha aHaNMM3 U3 KOPOOKK OTOMPAIIU JIOKKOW WITM HINATENIEM, PEIBAPUTEIHHO
nepeMelIaB oYBY Ha BCIO MIyOMHY KopoOku. Macca npoOsI - 30 T.
- IlpuroToBiieHHE SKCTPArUPYIOIIETO PACTBOpPAa — PACTBOpPA XJIOPUCTOTO Kajus
xoHnentpanuu ¢ (KCl) = 1 monw/n (1 H.) (pH 5,6-6,0). PactBop roToBMIM M3
pacuera 75 T XJOPUCTOTrO Kajus, B3BEIIEHHOTO C MOTpemHocThio He Ooinee 0,1 T,
Ha 1000 mu pactBopa u uamepsiiu pH. Ilpu HEOOX0IUMOCTH 3aJaHHOE 3HAYCHUE
pH nonyvanu npubaBieHueM pacTBOpa T’MAPOOKHUCH KAl WM pacTBOpa COJISIHOM
KHUCJIOTHI.
- IIpo6s1 mouBsl Maccoit 30 T B3BEHMIMBAIM C MOTPeHIHOCTHIO He Ooisiee 0,1 T u
nepechinaiy B KOHMYECKHEe KojoObl. K mpobaM po3aTopoM WM UUIMHAPOM
NpUWIMBAIIA TIO 75 MJ BKCTparupymruero pacrBopa. llouBy ¢ pactBopoM
NepeMEeIInBaIi B TeueHre | MUH. U ocTaBisd Ha 18-24 4, 3aTeM nepeMelnBaiu
U (punpTpoBanu uepe3 Oymaxxkusie puibTpsel. [lepByro MyTHYIO mOpIuio GpuiibTpaTa
ooveMom 10-15 mit oTOpackiBanu. JlomyckaeTcss BMECTO HacTauBaHUs MTPOO MOYB C
pPacTBOPOM XJIOPUCTOrO Kaiusl B TeyeHue 18-24 4 mpoBOAWUTH NMEPEMEIIMBAHHUE
CYyCHEH3UI Ha BCTPSAXUBATENIE WM POTATOpPE B T€YEHUE | 4., WIM HUCMOJIb30BaTh
MAarHMTHYIO MEIIAJKY.

Ilo TOCT mnst onpenenerns Ca®* Gepyr 5 win 10 Mt ¢pustpara (ecin He
HAaCBIIIIEHA IT0YBA MOHAMHU ).

VYpaBHeHUE peakUMM MOXXHO TMPEACTaBUTh B  CIEAYIOIIEM BHJE:
3aKJIIOUnTeNIbHAs cTaaus TutpoBanus DJTA nmpoTekaeT corjiacHO ypaBHEHHUIO:

Me** + Hind, 2 Melnd + H*

CUHUU KpacCHbIN

Melnd + NaH,Y + OH — Na,MeY + Hind, + H,O

Hns nonnepkanus pH pacTtBopa Ha TpeOyemMoM YpoBHE OOBIYHO B
TUTPYEMBIN PacTBOP A00ABIISIIOT aMMHAYHYI0 OyPEepHYIO CMECh.

Onpedenenue Ca**
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10 mn1 ¢punpTpaTa MOMENIAIOT B MEPHYIO KOJOY Ha 50 MJI, MPUIMBAIOT 5 M
NaOH (C=1 wmonw/m), cyxoil MHAMKATOpP MypeKcu[] (Ha KOHUMKE INMAaTeNs) U
JIOBOASAT BOJIOW OYHMINEHHOW 10 MeTKHh. [lolydeHHBIM pacTBOp TOTYAC
OTTUTPOBBIBAIOT pacTBOopoM Harpus sxaerara 0,05 M no mepexoma KpacHOU
OKpacku B cuHe-(uosieToByt0. TuUTpoBaHME clleyeT HauyMHaThb KaK MOKHO
osicTpee nocie npudasaeHuss NaOH Bo n3bexxaHue BhIMaJeHUs OcaaKa.

1 mut HaTpus 31erata pactBopa 0,05 M coorBercTByeT 2,004 Mr KanbIus.

PCBYJIBTaTBI HNCCIICAOBAHUA IIPCACTABIICHBI B Ta6J'II/IIle 4,

Tabmanua 4.
Conepxanne Ca&™ B mouse
B nauase onbiTa Uepes 1 mecsn
O0mnewM, Conepxanue, % | O0beMm, Conepxanue,
OIS IIINN Ha (rua 100r nomeammii | % (rua 100 r
TUTPOBAHUE, MJI | IOYBBI) Ha MTOYBBI)
TUTPOBaHUE,
MU
Ca* 3,0 0,182 13,5 0,820

[Tpu onpeneneHuu coepraHus Ca’* B murarenpHOM cpenae Uil TUTPOBAHMS
Opamu 10 Mn muTaTenbHOUW cpebl. Pe3ynbTaTel MCCiaea0BaHMs TPEICTABICHBI B
Tabmmuax 5u 6.

Tabmmma 5.

2 .
Conep:xanne Ca™ B muTaTeNnbHOI cpee

B nauane onbita
O6nwem, nomeammit | Coaepxanue, %
Ha TUTPOBAHHUE, MJI

Uepes 2 Henenu
O6beM, nomeamuit | Conepxanue,
Ha TUTpoBaHue, M1 | %

Ca*sl |1,3+0,05 0,027 +£0,001 2,0+0,05 0,040+0,05
pacTtBope (pacueTHoE 1O

uH(popMalu Ha

ynakoBke - 0,0265)
Ca™ Bo2 |2,5+0,05 0,050 +0,001 4,0+0,05 0,080+0,001
pacTtBope (pacueTHoE 1O

uH(popMalu Ha
ymakoBke - 0,053)

2
Takum 00pa3om, B pe3yJIbTaTe YCTaHOBIEHO, YTO cofiepkanue noHoB Ca™ B
UCXOJHBIX IMHUTATEJBHBIX PacTBOpPaX COOTBETCTBYET 3asBICHHOMY Ha YNAKOBKE

3HaueHU. B MpoHeCCe KyJbTUBHUPOBAHUA KPECC-CajlaTa Ha IEPIUTC COACPIKAHUC
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nonos Ca* YBEJIMYHMBACTCS, YTO MOKHO OOBSICHUThH MCIIOJIb30BAHUEM B KA4ECTBE
cyOcTpaTa HaTypaJbHOTO MUHEpalia TEPInTa, KOTOPBIA COMEPKUT 3HAUYUTEIHLHOE
KOJIMYECTBO JJAHHOTO 3JIEMEHTA, TAKXKE O TIEPJINTE U3BECTHO, YTO MPHU JTIOOABICHUH
B MOYBY OH MOXKET MOBBIMATh pH, W 9TO NMpW HCMOIB30BAHUM HATypaTbHBIX
CyOCTpaTOB MHUTATENIbHAS cpea 000ranaeTcss COOTBETCTBYIOIIUMHU 3JICMEHTAMHU.
TaOmura 6.

2+ .
Conepxxanne Ca” B MUTATEILHOM CpeJie U TIOYBE B XOJ1€ dKCTIEpUMeEHTa, %0

Hauvano skcniepumenTta Uepes 2 Uepes 4 Henenu
HEJIEIU

[TuTaTenbHbIN pacTBOP
Ca* sl |[0,027+0,001 0,040+0,001
pacTBope
Ca™ Bo 2 |0,050+0,001 0,080-+0,001
pacTBope

ITouBa

Ca’ | 0,182+0,005 | | 0,820+0,008

AHAJIOTHYHO, OGHAPYKEHO YBEIMUYCHHE cojpeprkaHus noHoB Ca B mouse,
YTO MOYKHO OOBSCHUTDH MOBBIIICHUEM MOJABUKHOCTH KaJIbIUs 10| BIUSHUEM BOJIbI
U MUKPOOPTaHU3MOB MOYBBI. Tak k€ €CTh BEPOSITHOCTh MPUBHECCHUS KaJIbIIUS U3
BHE C BOJIOM JJISl MOJMBA, B KAYECTBE KOTOPOMl MCIOJIb30BAJIACh BOJA W3 KpaHa,
oOJiafaro1iasi 3HAaUUTEIIbHOU KECTKOCTHIO.
24. W3yyeHue BJIHSAHHUA IKCTPAKTA JIMCThbEB PeHHYTpUH OOreMcKoOi
(Reynoutria x bohemica (Chrtek et Chrtkov)) Ha HakoIieHHe BTOPHMYHBIX
MeTa00JUTOB B TpaBe Kpecc-cajara Pa3jiM4YHbIX COPTOB H CHOCO00B
KYJbTUBHPOBAHUS
2.4.1. Ky1ibTHBHPOBaHHUE Kpecc-cajiaTa

Cemena BbIOpaHHBIX coOpTOB Kpecc-canata («Kypnen», «BecenHuit»,
«ITukant», «Axyp», «llyukoBsiity, «Jlykat», «lllupokonucTtHelii», «BaHbka
Ky4depsiBbIif») Tiepe]; TMOCEeBOM 3amMadyvBaii Ha | CyTKM B BOJAE€ WIH
JIE3aJIKOTOJIM3UPOBAHHOM JKCTPAKTE JHUCThEB periHyTpun Ooremckoit (JI9PB) (B

9TOM ClIydac 1nepc rnoCcCBOM CCMCHA OTMbBIBAJIM OT OKCTpPAKTA BOI[Oﬁ O‘II/IIHGHHOI\/'I,
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MOCKOJIbKY B JIaHHOM HKCTPAKTE, COIVIACHO JAHHBIM JIUTEpPaTypbl, COJEpHKATCS
KaTE€XUH W SMOJMH, KOTOPbIC yTHETAIOIIE ACHCTBYIOT HAa BETETAIMI0 PACTCHHUM -
TaK peali3yercd ajieonaThuyeckoe JercTBUe pelHyTpun Ooremckoii). Iloces
MPOBOAWIM YyTPOM. B Kaxaom makeTuke comep:Kutcst 1 r ceMsH, y BCEX COPTOB
OHU MPUMEPHO OJIMHAKOBBIE IO pa3MepPy, TAKUM 00pa3oM Mbl BICEBAIN MPUMEPHO
OJIMHAKOBOE KOJMYECTBO pacTeHUil Kpecc-canarta. Creayer OTMETHThb, 4YTO Y
BBIOpAaHHBIX COPTOB Kpecc-cajlaTa HaOJI0Jalioch pa3HOE pa3BUTHE HA IOYBE U
ruaporionrke. Kak Hamu yxe Obl1o paHee ycraHoBieHO Ha copte "Kypnen", Ha
TUJPOTIOHUKE PACTEHUs BET€THPOBAJIA TOpa3fo aKTUBHEE U 3a 4 Henenu (Bpems
HKCTIIEPUMEHTA) yCIEBAIU JTOWTU 10 (a3bl IIBETCHUs, B TO BpeMs KaK Ha IOYBE
TOJILKO YCIICBaJIU JIaTh MEPBbIA HacTosmuit auct. [102,103]

®dororpadun npeacraBiaeHbl Ha pucyHkax 4-9 Ipunoxenus 4.

Benuuuna ceipbeBoil uTOMACCHl MPHU BHIpPAIIMBAHUM HA THIIPOTIOHUKE 32
OJIMHAKOBBIA Tiepuos Obuia Ooibiie B 5-10 pa3. Ho He Bce copra oAMHAKOBO
XOpouio pa3BuBaiguch Ha ruapononuke: "Kypren" u ¢ oOpabotkoit, u 06e3
obpabotku JIOPb - xopomio, "Axyp" - ¢ obpabortkoii JIOPb xopomo, a 6e3
o0paboTtku BooOI1e He Bbipoc, "Becennmit" u "llukaHT - ¢ oOpaboTKOM B pa3za
ayudiie — Oonbiie B pasmepe. dDotorpaduu mpencTaBieHbl Ha PUCYHKAX
[Tpuioxenus 5.

IIpu mocagke B mouBy cemeHa, oOpaboTanHbie JIDPbB, Bcxonunu HEMHOTro
MO3Ke, HO BCXOJbl ObUIM Oo0Jiee NPY>KHbIE W KPENKHE M PAa3BUBAIUCH JyUIle.
duTomacchl HaKonmuiaoch B 1,2 paza Oosbiie. Takum o0pa3oM, €cCiiv MPUHATH BO
BHUMaHWE HaKoIUIeHHe (UTOMACCHI, TO TMpeaBapuTeIbHas 00paboTKa CeMsH
Kpecc-cayiata BeIOpaHHBIX copToB JIOPb mmeer BbIpaKeHHBIN IOJOKUATEIBHBIN
ahdekr.

Onun oOpaselnr kpecc-canara ObUT HaMu BbIpatieH Ha ruaporene ("Darit") mo
WHCTPYKITMHU Ha yrakoBke. CorimacHo MHGOPMAIMK TPOU3BOIUTENS, TUAPOTENIh HE
TOKCUYEH JUIsl pacTeHWl W Oe3omaceH Uisl 4YesloBeKa, MPEeJCTaBIsieT CoOoMu
MIPOCTPAHCTBEHHOCHIUTHIN T'ellbh TOJMaKpUIaMuIa U noiuakpuiara kams. CemeHa

Ha TUApOresnie mpopacTaiu ObICTPO, PACTEHUS JOCTUTAIN PUMEPHO 3 CM B BBICOTY
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Y OCTaHABJIMBAJIUCh B Pa3BUTUHU, OYEBUJIHO, U3PACXOJIOBAB 3aMac MUTATEIbHBIX U
MUHEPAJIbHBIX BEIIECTB, HAXOUBIINXCS B CEMEHAX.
2.4.2. OnpeneJieHue BJIAKHOCTH B TPaBe Kpecc-cajiaTa.

Omnpenenenre BIAXHOCTA TPOBOIWIM B COOTBETCTBHU C TPEOOBaAHUSMU
['ocynapctBenHoit ®apmakonen Poccuiickoit  ®enepanmu X1V uzganus
O®C.1.5.3.0007.15 «OmnpeneneHne BIAXKHOCTH JIEKAPCTBEHHOTO PACTUTENBHOTO
CBIPbSI».

AHanuTHYEeCKyl0 MpoOy BBICYHIEHHOTO JEKAPCTBEHHOTIO PAaCTUTEIBHOTO
ChIpbsl, MPEJHA3HAYEHHYIO [UJIl ONpENEJCHUs BIIAXKHOCTH, NPEIBaAPUTEIBHO
M3MEIIbYAIOT JIFOOBIM MOAXOISIINUM CIIOCOO0M JI0 pa3zmepa yacTull He 6omee 10 MM,
B 3aBHCUMOCTH OT MOP(OIOTHYECKON TPYIIbI JIEKAPCTBEHHOTO PACTUTEIHLHOTO
ChIpbs. AHATUTUYECKYIO NPOOY JIEKAPCTBEHHOTO PACTUTEIBHOIO MpernapaTa WM
U3MEIBYEHHOTO  BBICYHIEHHOIO  JIEKAPCTBEHHOTO  PACTUTEIBHOTO  CHIPbSA
NepeMEIINBaIOT U OepyT JIB€ HABECKH MO 3 — 5 T, B3BEIICHHBIE C TOTPENTHOCTHIO +
0,01 r. Kaxayro HaBECKy BBICYIIEHHOIO JIEKAPCTBEHHOTO PAaCTUTEIBHOTO
ChIpbsi/TIperiapaTa MOMENIAl0T B MPEIBAPUTEIHLHO BBICYIICHHBINH 10 MOCTOSHHOM
MacChl ¥ B3BEILICHHBII OIOKC C KPBIIIKOM U CTaBIT B CYLIWIbHBIN 1IKa(, HArpEeThII
no 100 — 105 °C. Ilpu »TOii Xe Temmeparype OCYIIECTBISIOT BBICYIIMBAHUE
B3SITBIX HABECOK.

BricymmBaHue 1eKapcTBEHHOTO PACTUTENIBHOIO ChIpbsi/IIpenapara npoBOAST
B OTKPBITHIX OIOKCAaX BMECTE CO CHSTHIMU KphIIKaMu. [Ipu B3BemmBaHUM OFOKCHI
JIOJDKHBL ObITH 3aKkpbIThl. [lepBoe B3BEIIMBaHUE OXJIAXKACHHBIX B JIKCHUKATOPE
aHaJM3UPYEMbIX OOpa3IOB, MPEICTABJICHHBIX JIMCThSIMU, TpaBaMH, I[BETKaMH U
MOPOILIKOM W3 JIEKAPCTBEHHOTO PACTUTENIBHOTO CHIPhS M MPENnapaToB, MPOBOIST
yepes 2 4; aHAIM3UPYEMbIX 00pa3IioB, MPEICTABICHHBIX KOPHSIMH, KOPHEBUIIIAMH,
KOpOH, TUIOJaMHU, CEMEHaMH U JPyTUMH MOP(OJOTUYECKUMH TpyIIaMu
JIEKQpCTBEHHOT'O PACTUTEIBHOIO ChIphs W mpemnapatoB, — 4epe3 3 4. llpu
ONpEIENICHUH BIAXHOCTH B CBEXEM JIEKAPCTBEHHOM PACTUTEIBHOM ChIPbE
aHAJIUTUYECKYIO poly aHaJIM3UPYEMOTO PacTUTEILHOTO 00BeKTa,

NpCAHAa3HAUYCHHYIO JIs1 OIPCACIICHUA BJIAXKHOCTH, IMPCABAPUTCIBHO H3MEJIbYarOT
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0 pa3mepa yactull He Oosnee 10 MM, MCHONB3ysl AJIE 3TOTO COOTBETCTBYIOLIEE
o0OpyZ0BaHUE W TPHUCTIOCOONICHHS (HOKHUIIBI, MEIBHHIIBI PA3IUIHBIX THUIIOB,
CTYNIKYy W Jp.), 4TO ompenesnsercs Mop(hoIorH4eckoil rpymnmnoi JekapcTBEHHOTO
pPACTUTENBHOIO  ChIpbs. V3MENbUEHHYIO aHAJUTUYECKYI0 TIPO0Yy  CBEKEro
JIEKapCTBEHHOT'O PACTUTENLHOTO ChIPhS TIIATEIBHO MEPEMELINBAIOT U OEpyT JBE
HaBeCKH Mo 3 — 5 r, B3BenieHHbIe ¢ norpemHocteio + 0,01 r. Kaxnayro HaBecky
CBEXEro JIEKAPCTBEHHOIO PACTUTENIBHOIO ChIPbS MOMEIIAIOT B IPEIBAPUTEIBHO
BBICYIIICHHBI M B3BEIICHHBIH OIOKC C KPBIMIKOW W CTaBAT B CYIIMJIBHBIN mIKad,
Harpeteli g0 130 — 135 °C. Ilpm sTOM K€ Temmeparype OCYLIECTBISIOT
BBICYIIIMBAHUE B3ATHIX HABECOK. BBICyIIMBaHUE CBEXEro JEKAPCTBEHHOTO
PACTUTENBHOTO CBHIPbSl TPOBOAST B OTKPBITBIX OIOKCaX BMECTE€ CO CHSATBHIMHU
Kpbilikamu. [Ipu B3BenmmBaHUM OIOKCHI JOJDKHBI OBITH 3aKpbITHL. {1 CBEXeEro
JIEKQpPCTBEHHOI'O PACTUTENBHOTO CHIPbS, MPEICTABICHHOTO JIUCThIMH, TPaBaMH,
IBETKAMU U IUIOJAMH, II€PBOE B3BEIIMBAHHME OXJIAXKICHHBIX B OJKCHUKATOpE
aHANIM3UPYEMbIX O0O0pa3lOB MPOBOAAT dYepe3 1 4, aHanM3UpyeMbIX OOpa3LoB,
MPEACTABICHHBIX JIPYTUMU 00Jiee IUIOTHBIMU MO MOP(OJIOTUYECKON CTPYKTYpe
BUJIAaMHU CBIpbsi, — 4Uepe3 2 4. BpICylIMBaHUE JICKAPCTBEHHOTO PaCTUTEIBLHOIO
CBIPbS/IEKAPCTBEHHOT'O0 PACTUTEIHLHOTO TIpenapara MPOBOASAT JO TOCTOSHHOM
Macchl. [locTosiHHasE Macca cuyuTaeTcsl IOCTUTHYTOM, €CJIM pa3HUlla MEXKY ABYMS
NOCJIEIOBAaTENbHBIMA ~ B3BEIMBAHUSIMU 1ociae 30 MHUH  JONOJHUTEIBHOrO
BbhIcymiMBaHus U 30 MUH OXJaxAeHUsA B 3KcukaTtope He mpesbimaeT +0,01 r. B
TOM Ccllyyae MMEETCSd B BHUJAY BJIQKHOCTb BO3AYIIHO-CYXOrO JIEKAPCTBEHHOIO
pacTuTenbHOro chipbs/mpenaparta. [lpu onpeneneHun aOCOMIOTHON BIIAYKHOCTH,
3HAUYE€HHUE KOTOPOU MCTOIB3YETCs B OpMyax pacdeTa KOJIMUECTBA ICHCTBYIOIINX
BEILIECTB B BBICYIIEHHOM JIEKAPCTBEHHOM pPACTUTEIBHOM ChIphe/Ipenapare,
Omnpe/ieJieHHe MPOBOASAT B HaBeckax | — 2 1 (TOYHash HaBECKa), B3SITHIX W3
AHATUTUYECKOW MPOObI, MpeJHA3HAYEHHON IJI KOJUYECTBEHHOTO OIPEACIICHUS
JEUCTBYIOIIUX BEIIECTB M 30JIbl, BBIIICOMUCAHHBIM METOJIOM, HO MpPHU pa3HUIIC

MEXIy B3BelIMBaHUSAMH, He mpeBblmaromeit +0,0005 r.  Bnaxaocts (W)
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JICKaPCTBEHHOTO PACTHTEILHOTO ChIphbsi/Iperapara B MPOIEHTaX BBIYUCISIOT IO
dbopmye:

(m—m;) - 100
m

W=

20e m — macca 00 8bICYUUBAHUSL, 2,

My — macca nocne 8vicyuu8anus, 2.

Pe3ynbTaThl npeicTaBieHbl B TaOIUIIE 7.

W3 pe3ynbTaToB TaOnMIbl / BUAHO, YTO BIIAXKHOCThH Y TpaBbl Kpecc-caiara,
BBIPAILICHHOM HA THIPONOHUKE, OblJIa HEMHOTO HUXeE, nopsiaka 90%, yeM y TpaBbl
Kpecc-cajiaTa, BBIpAIllEHHOM Ha mouBe — mopsiika 92%, 4TO MOXHO OOBSICHUTH

pa3Hoi (a3oii Beretanuu Bo BpeMs coopa.

Tabnuua 7
BnakHoCTh TpaBhl kpecc-canara (mpu P=0,95, t (95,5)=2,78)
copT BIIAYKHOCTB, %o

«Kypnen» nousa 92,01£2,03
«Kypinen» ruapornoHuka 90,02+1,74
«BeceHHuy, THAPONIOHUKA C PEHHYTPUEH 90,02+1,70
«BeceHHui», ruIponoHuKa 0e3 pedHyTpun 90,01+£3,10
«Becennuit», mousa 0e3 pelHyTpUn 91,9943 .41
«Becennui», nousa ¢ peMHyTpren 92,00+3,63
«IlukaHTY», THAPONIOHUKA 0€3 peHHyTpUHn 90,09+1,48
«ITukaHT, TMAPONIOHKUKA C PEHHYTPHUEI 89,99+1,52
«IIukanTy», moysa 6€3 peHyTpUu 92,01+1,75
«IIukanT», MOYBA C pEHHYTpUEH 91,99+2 .44
«AXyp», THIPOIIOHUKA C PEUHYTPUEN 92,03+2,53
«ITyukoBbIi», TOYBA O€3 PEUHYTPUU 92,02+1,13
«[lykary, nmoysa 6e3 peHHyTpHUH 92,01+1,48
TUJIPOTEIIb 92,01+£2,59
«IIMpOKOIUCTHBINY, TOYBA 92,02+3,51
«BaHbKa KyudepsBblii», T0YBA 92,05+1,64

2.4.3. CpaBHUTe/JbHOE H3y4YeHHE COAEPKAHUS ACKOPOMHOBOI KHCJIOTHI,
AYOMJbHBIX BelllecTB U (MJIABOHOUI0B B TPaBe Kpecc-cajiaTa, BhIPAILllEeHHOH B
BbIOPAHHBIX YCJOBHUSX KYJIbTUBHPOBAHUS.

[lutarenpHass u JedeOHAas IEHHOCTh PACTEHUN ONpenenseTcs UX
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OMOXMMHUYECKUM COCTaBOM. I3BECTHO, YTO KayeCTBEHHOE W KOJMYECTBEHHOE
COJIep’KaHHE TIEPBUYHBIX U BTOPUYHBIX META0OJUTOB B PACTEHUSIX, BBIPAILIEHHBIX
Ha MoJIe, TETUIMIIE WM THIPONIOHUKE CYIIECTBEHHO oTianyaerca. I[lockonpky TpaBa
Kpecc-canara SIBJII€TCA HE TOJIBKO MUIIEBBIM MTPOIYKTOM, HO U, COIVIACHO JTAHHBIM
JUTEPATYypbl, SIBISETCA NEPCIEKTUBHBIM JIEKAPCTBEHHBIM PACTUTEIBHBIM CBIPHEM,
MBI MPOBEIH CPaBHUTEIBHOE H3YUYEHHUE COJECP>KaHUSI HEKOTOPHIX OMOJIOIrMYECKH
aKTUBHBIX BEIECTB, O0JAJAIONIMX MPOTUBOBOCHAIUTEIBHBIM, HMMYHOTPOIIHBIM,
AHTUOKCUJAHTHBIM W HEKOTOPHIMU JIPYTUMU BHUJAMU (HapMaKoJIOTHYECKOU
aKTUBHOCTH, @ HWMEHHO AacCKOPOMHOBOM KHCIIOTBI, JyOWJIbHBIX BEIIECTB H
(1aBOHOMIOB B TpaBe Kpecc-cajlaTa, BhIPAIlleHHOW B pa3HbIX ycioBusX. llepecuer
BEJIM Ha CBEXYIO TpaBy Kpecc-cajiaTa, YTOObl OLIEHUTh MUIIEBYIO IIEHHOCTh U Ha
a0COJIIOTHO CyXO0€ ChIPhE JJI CONOCTABUMOCTH JIAHHBIX.

HccenenoBanuss NpOBOJWIM MO METOAMKAM, HCIIOJIB3YIOIIMMCS B aHAIU3E
JIEKQPCTBEHHOI'O PACTUTENBHOTO CHIPhS, 4 UMEHHO METOJMKaM [ ocyaapCTBEHHOMN
®apmakonen XV  wu3nanus. Kaxaplii SKCIEpUMEHT MOBTOpSUIA S5 pas,
OTHOCHUTEJIbHAS OLIMOKa onpeieieHus He mpeBbicuia 5%.

OmnpeneneHre KOIMYECTBEHHOTO COAEPKaHUs TyOUSIbHBIX BEIIECTB B TPaBe
Kpecc-canata  ObUIO  mpoBefeHO — mepManraHatomerpuuecku (I'd  XIV
OdDC.1.5.3.0008.15 «OmnpeneneHue coaepkaHusi TyOWJIBHBIX BEIIECTB B
JIEKApCTBEHHOM  PAacCTUTENbHOM  CBIPh€ U  JIEKAPCTBEHHBIX  PACTUTEIBHBIX
npenaparax).

Oxkos0 2 1 (TOYHasi HaBeCKa) U3MENIbUYEHHOTO ChIPbsl, TPOXOAILIEIO CKBO3b
CUTO C OTBEPCTUAMM pa3MepoM 3 MM, IOMECTUIM B KOHHYECKYIO KOJIOY
BMecTUMOCTBhIO 500 mut, 3amunu 250 Ml HarpeTor 10 KUMEHUs BOAbI U KUIISITUIIU C
OoOpaTHBIM XOJIOAWJIBHUKOM Ha AJIEKTPUYECKOW TUIMTKE C 3aKPbITOM CIUpabio B
tedyeHue 30 MUH IpH NEPUOINYECKOM NepeMelnBaHuu. [lonydeHHoe u3BneueHme
OXJIQJIWJIM 10 KOMHATHOW TeMIepaTypbl U TPOQUILTPOBAIM Y€pe3 BaTy B MEPHYIO
K0JI0y BMeCTUMOCTBhIO 250 MII Tak, YTOObI YaCTHUIbI ChIPbsl HE MOMNAIU B KOJOY,

JIOBEII 00bEM PAcTBOPA BOJIOU JI0 METKH M TIEpeMeEITIaIn.



25 MJ MOMTYYEHHOTO N0 METOJAMKE, YKA3aHHOM BBIIIE, BOJHOTO M3BJICUCHUS
MOMECTUJIM B KOHMYECKYIO0 K00y BMecTMMOCThI0 1000 My, mpubasmiu 500 mi
BOJBI, 25 MJI pacTBOpa HHIUIOCYJIb(OKUCIOTH. TUTpOBaIM NpU MOCTOSHHOM
nepeMelInBaHuu pacTBOpoM nepmanranara kanus (0,02 Moinb/J) 10 30J0THUCTO-
KEJITOro  OKpammBaHus. [lapamienbHO MPOBOAMIM  KOHTPOJIBHBIM  OIBIT.
ConmepxaHue AyOWIBHBIX BEIIECTB B IE€pecYeTe Ha TAaHUH BBIYUCISIM 110

dbopmye:

_ (v-v1)-0,004157-k- 250 - 100
- a-25

X L 20e

X - codepatcanue 0younvHulx eujecms, %o,

V - ob6vem pacmeopa nepmaneanama xkaaus (0,02 monw/n), uspacxo008anno2o Ha
mumpoganue, M,

V1 - 06vem pacmeopa nepmaneanama kanus (0,02 monv/n), uspacxo0o8annozo Ha
MUmpo8anue 8 KOHMpOIbHOM Onvime, M,

K - nonpasounwiii kosgppuyuenm,

25 — 0bvem uzsneuenus, 83amo2o OJis MUMpOBAHUL,

0,004157 - xonuuecmso 0younvHwvlx seuecms, coomsemcmaeyowee 1 M pacmeopa
nepmMaHeanama Kaaius 6 nepecueme Ha MAHUH.

PesynbraThl mpeacraBiaeHs! B Ta0aUIE 8 M quarpamme 1.

Tabmauma 8.
Conepskanue TyOHIbHBIX BEIIECTB B ITEpecyYeTe Ha TAHUH B TPaBe Kpecc-caiara
pasIMYHBIX crioco00B BeIpanmBanus (mpu P=0,95, t(95,5)=2,78)

COpT B [IEpeCcUETe Ha
a0COJIFOTHO CyX0€e B MEpeCteTe H?
o CBEXKEe ChIpbe, %o
CIpbe, %
«Kypnen» mousa 1,83+0,02 0,183+0,002
«Kypnen» ruapononnka 1,05+0,03 0,105+0,003
«BeceHHui», TMAPOIIOHUKA C
peliHyTpuen 0,86+0,01 0,086+0,001
«BeceHHui», rTiApOIIOHUKA
0e3 peliHyTpuun 1,65+0,07 0,165+0,001
«Becennmnii», mousa 0e3
pelHyTpUn 2,83+0,10 0,23+0,01
«BecenHuii», mouna c
perHyTpuen 3,48+0,13 0,28+0,01
«[lukanTy, rugponoHuka 6e3
perHyTpuu 0,83+0,04 0,083+0,001
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«IIukaHT», THAPOIIOHUKA C
periHyTpuen 0,78+0,03 0,078+0,003
«ITukanTy», mouna 0Oe3
pEUHYTPUUN 4,10+0,15 0,33+0,01
«IIukaHT», MOo4Ba ¢
perHyTpuen 5,84+0,20 0,47+0,02
«AXyp», THIPOIIOHHKA C
periHyTpuen 1,55+0,01 0,155+0,001
«ITyukoBblit», moyBa 6€3
pEUHYTPUUN 5,32+0,20 0,43+0,02
«Jykar», moua 6e3
perHyTpuHn 3,35+0,13 0,27+0,01
TUAPOTeb 0,91+0,04 0,073+0,003
«I1TpOKOIUCTHBINY, TOYBA 3,11+0,02 0,25+0,01
«BaHbKa KydepsiBbIi», TOYBA 2,56+0,12 0,21+0,01

Huarpamma 1
Copepxxanne TyOMIBHBIX BEIIECTB B MEpecUYeTe HAa TAHWH B TPaBe Kpecc-

cajlaTa pPa3IMYHbIX CII0co00B BbhIpallUBAHHA B IICPCCUCTC HA a0COJIFOTHO Cyxoc

ceIpne, %0
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N3 npuBeneHHBIX BBIIIE JAHHBIX CIEAYET, YTO KOJMYECTBEHHOE
coJiep’KaHhe NyOWJIbHBIX BEIECTB B IepecueTe Ha TAaHWH, OMPEACIICHHOE IO
JTAHHOM MeToJuKe, B 00pasiiax, BhIpAllIEHHBIX Ha MOYBE, MOYTH B 2 pasa OoJiblie,
yeM B o0paslax, BBIpAIIEHHBIX Ha THapornoHuke. Kpome Toro, mpwm
KyJIbTUBUPOBAaHUHU Ha TMOYBE MpeJrnoceBHas oOpadoTka cemsiH JIOPb okasbiBaer
MOJIOKUTENbHBIN 3¢ (deKT: Hanpumep, aisi copta «Becennnit» 2,83% 6e3 J1OPb u
3,48% c IOPBb, a nns copra «Ilukant» - 4,10% u 5,84%, cOOTBETCTBEHHO. A Tpu
KyJIbTUBUPOBAHUU HA TUJPOMOHUKE — d(PPEeKT 0OpaTHBIH — NyOMIIbHBIX BEIECTB
nocyie o0pabOTKM HaKaruIMBAaeTCsl MEHbIE, HO (huToMacca TpaBbl Kpecc-caiara
3HAYUTEIBHO OOJIbIIIE.

[Ipy aHamu3e pe3ylbTaTOB MCCIEAOBAaHUA BHUAHO, 4YTO COJEpKaHUE
JTyOMJIBHBIX BELIECTB TAK)KE 3aBUCUT OT COPTOBBIX OCOOEHHOCTEW Kpecc-cayiarta:
0py KyJbTUBUPOBAHWU Ha TMOYBE MAKCHUMAaJbHOE KOJUYECTBO HAOJIOAAIOCH B
tpaBe copta «Ilukant» (5,84%) u «IlyukoBbiity (5,32%), MeHbIIe - Y COPTOB
«Becennnit» n «Jlykat» - 3,48% wu 3,35%, coorBercTBeHHO. [Ipyrue copra
HakammBaid emé MeHblne, HO MeHee 1,5 % oOpasmoB He Obuto. Ilpum
KYJbTUBUPOBAHWU Ha TUIPOIOHHUKE OYEHb Majo JyOWJIHHBIX BEIIECTB HAKOMMII
copt «ITuxant» (0,83%), OUEBUIHO ITH YCIOBUS €My HE TIOIXO/IAT.

Onpenenenue  coiep’kaHUs  aCKOPOMHOBOM  KHCIIOTBI  MPOBOIMIIU
TATPUMETpHUUYECKU MO agantupoBaHHOU meToauke PC 2.5.0106.18 «IllunoBHuka
TUTOJTBI.

20 r TpaBbI Kpecc-casiaTta noMemany B gaphopoByro CTYNIKY, T/I€ TIIATEIHHO
pacTupagyi Co CTEKJISIHHBIM IMOPOIIKOM (OK0JIO 5 T), mocteneHHo q06assis 300
MJ BoAbl, U HacTauBaiu 10 MuH. 3aTeM cMech pa3MEIIMBald U H3BICUCHUE
¢unbTpoBasii. B koHMueckyro konOy BMmectumocTbio 100 mn BHocwmim 1 wmi
nostydeHHoro ¢uibTpara, 1 mu 2% pacTBopa XJIOPUCTOBOIOPOTHON KUCIOTHI, 13
MJ BOJBI, TEPEMEIIUBAIA W TUTPOBAIM U3 MHUKPOOIOPETKH PaCTBOPOM
2,.6nuxnophenonuuaopenonsata Hatpus (0,001 Monw/a) 10 MOSABICHUS PO30BOM
OKpacku, He ucuesaromieit B teaerue 30-60 ¢. TurpoBanue npomoipKaiyd He Ooliee

2 MUH.
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Conep:kanue acKOpOMHOBOM KHCIIOTHI B TiepecyeTe Ha aOCOIIOTHO CyX0e

CBIpBE B MpoIeHTax (X) BRIUUCIUIN 1O popmyie:

¥ V- 0,000088 - 300 - K- 100100
B a -Va- (100 — W) ’

20e 0,000088 - konuuecmso ackopbunosoil Kuciomol, coomgeemcmsyiowee 1

M pacmeopa 2,6-ouxnopghenorundogpenonrama nampus (0,001 monv/n), 6
epammax;

V - o6vem pacmeopa 2,6-ouxnopghenonrunoogenonrsma nampus (0,001 monv/n),
nouteoule2o Ha MUMpoB8aHue, 8 MULIUIUMPAX,

M— macca cvlpvs 6 epammax;

W - nomepsa 6 macce npu 6vlcyuiu8anuu Covipvs 6 NPOYEHMAXx.

PesynbpTaTel mpeacTaBiaeHs! B Ta0uIEe 9 1 quarpamme 2.

Tao0muma 9.
ConeprxaHue aCKOPOMHOBOM KHCIIOTBI B TPABE Kpecc-cajlaTa Pa3IMuHbBIX CIIOCO00B

BeIpanuBanus (mpu P=0,95, 1(95,5)=2,78)

copT B [IepecueTe Ha
a0COJIFOTHO CyXO0€e B MEPECHeTe H?
0 CBEXEe ChIpbe,%o
ChIpbe, %o
«Kypnen» mousa 0,028+0,009 0,0028+0,0001
«Kypaen» ruaponoHuka 0,0140+0,0007 0,00140+0,00007
«BeceHHui», THAPOIIOHUKA C
periHyTpuein 0,055+0,003 0,0055+0,0001
«BeceHHui», THIPOIIOHUKA
0e3 pelHyTpUHn 0,128+0,005 0,0128+0,0005
«Becennnii», mousa 0e3
perHyTpun 0,150+0,007 0,0120+0,0006
«BecenHui», mouna c
peltnyTpuen 0,184+0,009 0,0148+0,0007
«ITukanT», TUAPONIOHKKA 0e3
peHHYTpHH 0,053+0,003 0,0053+0,0003
«IIukaHT», THAPOTIOHUKA C 0,071+0,004 0,0071+0,0004
perHyTpuen
«ITuxanTy», mousa 6e3
perHyTpuU 0,159+0,008 0,0127+0,0006
«IIukanTy, mouyBa ¢
pelinyTpuen 0,40+0,02 0,032+0,001
«AXyp», THIPONIOHUKA C
pelinyTpuen 0,049+0,002 0,0049+0,0002
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«ITyukoBbIit», mouBa 0e3
pEeUHYTpUU 0,141+0,007 0,0113+0,0006
«Jykary», moua 6e3
pelHyTpHUH 0,142-+0,007 0,0113+0,0006
TUAPOTEITh 0,064+0,003 0,0051+0,0002
«I1TupOKOIUCTHBINY, TOYBA 0,096+0,005 0,0077+0,0004
«BaHbKa KydepsBbIii», TOYBA 0,054+0,003 0,0043+0,0002
Juarpamma 2.

ConepxaHue acKOpOMHOBOM KHCIOTHI B TpaBe Kpecc-cajara pa3iMYHbIX
CIIOCOOOB BBIpAIIMBAHUS B IIepecyeTe Ha aOCOIIOTHO CyX0e ChIphe,%

0,45
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0,4
0,35
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Takum 00pa3oM, yCTaHOBJIEHO, YTO COJIEpKaHUE aCKOPOWHOBOM KHUCIIOTHI B

TpaBe Kpecc-cajlaTa OJHOIO U TOTO K€ COpPTa, BBIPAIEHHOW Ha TUAPOIOHUKE,
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HIKE, YEM B TpaBe, BhIpallleHHOU Ha moyBe. ClielyeT OTMETUTh, YTO B YCIOBUSX
AKCIEPUMEHTA PACTCHUIO HE yAaJl0Ch HAKOMUThH 3HAYUTEIBHOE JIJIsi Kpecc-caliaTa
KOJIMYECTBO ACKOPOMHOBOM KHCIIOTHI, IOCKOJbKY MO JaHHBIM JIMTEPATypPbl
M3BECTHO, YTO COJIEpKAHUE ACKOPOMHOBOW KHCIIOTHI B Kpecc-cajaTe JOCTUTaeT
0,0471 % B cBexeil TpaBe [48], 3HaueHHe OJM3KOE K 3TOMY TOJIBKO Yy COpTa
«IIukaHT» NpU KyJITUBUPOBAHUHU HA TOYBE C MpeanoceBHON ob6padoTkoit JIDPB,
1 3T0 MakcumainbHoe 3HadeHue (0,40%).

[Ipy wu3y4eHUH COPTOBBIX OCOOCHHOCTEM HAKOMIEHUS aCKOPOMHOBOM
KHCJIOTBI B TpaBe Kpecc-cajlaTa yCTaHOBJIEHO, 4To, Kpome «IlukaHT», copra
HakamMBatoT gaHHoro bAB HemHoro, noOosnbiie «Becennuit», «IlydkoBelit» u
«dykat» - 0,184%, 0,141% wu 0,142%, cooTBeTcTBeHHO. MEHBIIE BCETO
coaepkanne ObuU10 B copre «Kyprnem» mpu BbIpaliMBaHWM Ha TUAPOIOHUKE —
0,0140%.

@D1aBOHOUBI SBJISIOTCS TPYMIOW MPUPOIHBIX OHUOJIOTUYECKU AKTUBHBIX
coeMHEHMH, 00J1aaromeld CHIIbHBIM aHTHOKCUJIAHTHBIM JCHCTBHEM.

Conepxxanue (GIaBOHOUIIOB OMPEACISIIN  CIEKTPO(HOTOMETPUUYECKH IO
agantupoBaHHo wmetoauke ['d XIV dC 2.5.0015.15 «3Bepobosi TpaBay.
CnextpodoToMeTpHIECKOe OIpeecHue MpoBoAniIochk Ha mpudope Varian CARY
4000. Buzyanuzanusi pe3ysbTaTOB NPOBOJAMJIACH C IMOMOUIBIO IMPOrPAMMHOIO
obecnieuenuss CaryWin UV. U3mepenust mpoBOAWINCH B IUANAa30HE JJIMH BOJH OT
450 mo 350 HMm.

Tak kak MakKCHUMyM CIIEKTpa MOTJIOIICHUS BOAHOCHUPTOBOTO HM3BJICUCHUS
(70 % cnupT) moclie peakuu KOMIUIEKCOOOpa30BaHUS C XJIOPUJIOM ATFOMUHUS
(puc.8) coBmagaeT ¢ MaKCUMyMOM KOMILJIEKCA PYTUHA C XJIOPUIOM ATFOMHHUS

(puc.9), To mepecyeT CyMMapHOTO cojepxaHus (pJTaBOHOUJIOB BEJIM HAa PYTHUH.
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Puc.2. CriekTp morsonieHuss KOMIUIEKca pyTHHA C XJIOPUIOM aJTFOMUHUSI.

[ToaroToBka mpoO K aHamu3y, NPUTOTOBJICHUS PACTBOPOB CpPaBHEHHUS U
pacTBOpa cTaHAapTHOro oOpasla MpPOBOAWIACH B COOTBETCTBHHM C METOAMKON
I'ocynapcrBennoit ®@apmakonen XIV ®C 2.5.0015.15 «3Bepobosi TpaBay,

aZanTUPOBAHHON K OOBEKTY HUCCIICIOBAHMUS.
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Onpeoenenue cooepicanus Cymmbvl haasoHOU008 8 nepecueme Ha PYMUH

TouHyl0 HaBeCKy HW3MEIbYEHHOTO Chipbs (okosio 1,0), momectwin B
KOHUYECKYIO KOJIOY C MPUTEPTHIM ropiaoM BMecTUMOCThio 150 M, npubaBuim 30
w1 70% criupTa. 3aTeM KoJ0y COeTUHUIN ¢ OOPaTHBIM XOJIOAWIFHUKOM U Harpelu
Ha KUIsIed BoJsiHON Oane B TeueHue 30 MUH, MEPUOJUYECKU BCTPAXUBAS IS
3aXBaThIBAHUSI YACTHUI[ CHIPbSi CO CTEHOK. DUIBTPOBAHHE TOPSYETO H3BICUCHUS
OCYULIECTBIISUIOCH YEPE3 BaTHBIM TaMIIOH B MEPHYIO KOJ0y BMecTUMOCThIO 100 M
Tak, 4YTOoO YacTUIIBl ChIphsl HE momnaiu Ha ¢uiubTp. Barta mocne QuubTpoBanus
cOpaceiBasiach OOpaTHO B KoOJOy Mg SKCTparupoBanus. B a3ty xe koj0Oy
npubasuwin 30 ma 70% cnupra. DKCTpaKIUs MOBTOPSIACh B OOIIEH CIOKHOCTH
TPWKIBI B T€X K€ YCIOBUSX, (PUIBTpAT MOMEIIAJCSs B Ty K€ MEPHYIO KOJOY.
[Tocne oxnaxnaeHuss oObeM U3BJICYEHUs AoBoaAWwId A0 MeTku 70% crnuprom
(pactBOp A). B MepHyto K010y BMECTUMOCTBIO 25 MJI momeriaiu 1 M pactBopa
antoMuHUA xyopuga B 95% cnupte, 2 M pactBopa A, 2-3 karmim pa3BeICHHOU
COJISTHOM KHCIIOTHI U IOBOJUIIN 00beM pacTBopa 95% cnuptom 10 Mmetku. Yepes 30
MUH HM3MEPSIU OINTHYECKYIO TUIOTHOCTh PacTBOpa Ha CHEKTPOPOTOMETpe MpHU
nnvHe BoHBI 410 HM B ktoBeTe ¢ ToimmHON cios 10 mm. B kadecTBe pacTBOpa
CpPaBHEHHMS HMCIOJIb30BAJIM PACTBOP, COCTOSIIMN U3 2 MJI U3BJICUECHUS, 2-3 KaIliu
pPa3BEIECHHOM COJISTHOM KHUCIIOTHI U IOBEACHHBIN 95 % cniupTOM 10 METKH B MEPHOM
K0J0e BMeCTUMOCThIO 25 Mi. [lapamienbHO M3MEpSUIM ONTHYECKYIO IJIOTHOCTH
pactBopa cranmapTHoro obpasia (CO) pyTuHa, MPUTOTOBIECHHOTO AHAJIOTHYHO
ucneiTyeMoMy pactBopy. CopepkaHue cymMmbl (DJTaBOHOMAOB B TEpecUeTe Ha

pyTHH B npoueHTax (X) BEIYUCISIOT M0 hopmyIe:

X =

A — onmuueckas nromnocms pacmeopa b ucneimyemozo pacmeopa;

AT _ yoenvubiii nokazamens noenowens KOMRIEKCA PYMuHA ¢ allOMUHUS
xnopudom npu onune 8oHvl 410 Hm, pasuwiii 260;

2 — 00veMm ussneyeHus, M,

ad — HaeecKa coulpbi, 2;
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Pesynbratel onpenenenus npeacrasieHsl B Tabnuue 10 u nuarpamme 3.

Tabmuma 10.
ConeprkaHre CyMMbI (DJIaBOHOHM/IOB B IEpPeCUYETe Ha PYTHH B TPaBE Kpecc-caaara
pa3IMYHBIX crioco0oB BeipaniuBanus (mpu P=0,95, t1(95,5)=2,78)

COpT B TIEpecUeTe Ha
abCOJIFOTHO CyX0€ B Tepeetete H?
o CBEXee ChIpbe,%
ChIpbE,%o
«Kypnen» mousa 0,189+0,002 0,0189+0,0002
«Kypnen» ruapononnka 0,059+0,002 0,0059+0,0002
«Becennui», riIpONOHUKA C
perHyTpueh 0,21+0,01 0,021+0,001
«BeceHHui», TiAPOIIOHUKA
6e3 pelHyTpuu 0,56+0,02 0,045+0,002
«Becennnii», mouBa 6e3
pEeUHYTpUU 0,188+0,001 0,0150+0,0002
«BeceHnHuii», mouna c
perHyTpueh 0,81+0,04 0,065+0,002
«IIukanT», rugponoHuKa 0e3
perHyTpun 0,192+0,007 0,0153+0,0007
«IIukaHT», THAPOIIOHUKA C
perHyTpuen 0,118+0,001 0,0095+0,0002
«ITukanTy», mousa 6e3
peHHYTpUHU 0,35+0,01 0,028+0,001
«IIukaHT», MOYBa C
perHyTpuen 0,68+0,03 0,055+0,002
«AXyp», THIPOTIOHHKA C
perHyTpuen 0,117+0,005 0,093+0,001
«ITyukoBbIii», mo4yBa 6€3
perHyTpun 0,44+0,02 0,035+0,003
«[ykary», moua 6e3
pelHyTpUn 0,41+0,02 0,033+0,001
TUAPOTeITh 0,178+0,008 0,0142+0,0001
«I1TMpOKOIUCTHBINY, TOYBA 0,34+0,01 0,027+0,001
«BaHbKa Ky4epsBbIil», TOYBa 0,24+0,01 0,0189+0,0001
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Juarpamma 3
Conepxanne cymMMbl (PJIaBOHOUIOB B IepecueTe Ha PyTHH B TpaBe Kpecc-

cajara B Iepecuere Ha abCOIIOTHO CyX0€ ChIpbe,%

0,9

0,81

0,8

0,7

o
o

o
n

o
B

cogep¥aHue, %

o
w

o
N

o
Y

o

«Aykat», n.
rmaporenb

«Kypneg» n.

«Kypneg» r.

«BeceHHuU», r. c p.

«BeceHHU», T.

«BeceHHUU», n.

«BeceHHMIA», n. c p.

«lMuKaHT™, r.

«lMuKaHT», r. c p.

«lMuKaHTY, n.

«lMukaHuT», n. c p.

«AXyYyp», I. C p.

«MyyKosbI», N.

«LlnpoKonuctHoIn», n.

«BaHbKa Kyuyepasbin», n.

Pe3ynbratsl onpeneneHust OMOJIOTMYECKU aKTUBHBIX BELIECTB B TpaBe Kpecc-
canara (quarpamma 4) mokasaid, YTO JOMUHHUPYIOUIMMH B TpaBe Kpecc-cajara

ABIIAIOTCA I[Y6I/IJ'IBHI>IC BCIIICCTBA, 3HAYHUTECIBHO MCHBIIC COACPIKUTCA

Gb1aBOHOMIOB W aCKOpPOWHOBOW KHUCJIOTHI. YCTAHOBJIEHO, YTO pacTEHUS,

IPOU3PACTAIOIINE

Ha TIIOYBC, HaKaIUIMBAalOT B HCCKOJBKO pas3 OoubIIIe

OMONIOTHYECKH AKTHBHBIX BEIECTB, 4YeM BBIpPALIMBAaEMble Ha THUAPOIIOHHUKE,
HECMOTpsl Ha Ooublioi o0beM ¢uTomacchl. TakuM 00pa3oM, MOXKHO CHenaTh
BBIBOJI, UTO TPEOYIOTCS JalbHEHIINE HCCIEAOBaHUS MO MOIO0PY ONTHMAIBHBIX

YCJIOBUH BbIpAlIMBaHUS KpecC-cajlaTa Ha TUJIPOTIOHUKE.
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Jlyist Toro, 94TOOBI CcleNaTh BBHIBOJ O HOPMHPOBAHWM TyOWJIHHBIX BEIIECTB,
aCKOpOMHOBOM KUCJOTHI U (PJIABOHOUIOB B JIEKAPCTBEHHOM PACTUTEIIEHOM CHIPhE
TpaBa Kpecc-cajiara, €lle HEJOCTaTOYHO JAHHBIX, TaK KaK JIMara3oH 3HAuYeHUU
JIOCTATOYHO IUPOK.

Mertoanueckue pEKOMEH a1 MP 2.3.1.0253-21 "Hopmsl
(bU3HONOTUYECKUX MOTPEOHOCTEH B HSHEPrUM U TNHUIIEBBIX BEHIECTBAX JUIS
paznuuHblx Tpynn HaceneHusi Poccuiickoit ®enepauun" (ytB. DenepanbHoi
ciy’k00i 1O Haja30py B cdepe 3aluThl MpaB MOTpeOuTenel u Oiaronoiydus
yenoBeka 22 utonig 2021 1.) peKOMEHAYIOT IJi1 B3POCIBIX CYTOYHOE MOTpebieHre
ackopOouHoBo# kuciotel 100 mr, gaBoHosioB — 30 mr, TaHuHOB — 200 Mr. UToOBI
MOMBITATHCS TOJYYUTh 3TO KOJIMYECTBO aCKOPOMHOBOM KHUCIOTHI TOJIBKO U3 Kpecc-
canara, Heooxogumo ynorpeouts 1000 r cBexeill TpaBbl Kpecc-canara, a s
HOpMBI  ()JIaBOHOUJOB H  AyOunbHbIX jgoctatroydHo 100-200 r. IlosTomy
uccinenoBanus B coaepxkanusi BAC TpaBbl Kpecc-cajlaTa akTyajlbHbl HE TOJIBKO C
TOYKM 3peHust JjedeOHoro s¢¢ekra pacTeHus, HO M MHUIIEBOIO IPOJYKTa,
000TaIlIEeHHOTO €CITM HEe aCKOPOMHOBOM KHUCIOTOM, TO (hJITaBOHOUIAMU M TAHUHAMM,

YTO BaXKHO IS MOAACPKAHUSA 310POBbS U NPO(UITAKTUKHN 3a00JIEBAHUIA.
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Conepxxanne BAC B TpaBe kpecc-canaTa pa3HbIX COPTOB M CIIOCOOOB KyJIbTHUBHPOBAHHUS

Huarpamma 4

coziepskanne, %

6 5;84

5,32

B CaepaHue
OyOunbHbIX
BelLecTB B

4,1

~

nepecyeTe Ha
abconoTHO
cyxoe cbipbe,%

B CoaepsaHue

3,48
3,35

3,11

w
N
[s.)
18]

ackopbuHosoW
KWUC/IOTLIB
nepecyeTe Ha
abconTHO
cyxoe cbipbe,%

2,56

W CopepsaHue
$h1aBOHOW/I0B B
nepecyere Ha

1.65 1,55

1,05

1 0,86 0,91

PYTUH 1
abconoTHO
cyxoe cbipbe,%

0,78
0,68
0,56

0,41
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BeiBOALI K T71aBe 2

1.

He ycranoBneno 3amertHoro BiusiHusg MBY «baiikan-OM1» Ha  pocT u
pa3BUTHE KyJIbTYpbl Kpecc-cajlaTa, YTO OOBSCHIETCS MaJOM JIMTEIbHOCTHIO
HAOJIOJICHUSI U TIOATBEPXKAAET JIAHHBIE JIUTEPATYpbl O HEOOXOAUMOCTH
JUIATEIIBHOTO W peryisipHoro wucnoib3oBanuss MDbBY. IlpenBapurenbHbie
pe3ysibTaThl  MHUKPOOMOJOTMYECKOIO  HCCIIENOBAaHUS  IOKa3blBalOT, UTO
JE3AJIKOTOJIM3UPOBAHHBIN DKCTPAKT JIMCTHEB PEMHYTPHUM SIOHCKOW HE OKa3all
MHTUOMPYIONIETro AEHCTBUS Ha MUKpoopranu3Mbl «baitkam-OM1».
OOHapy>Ke€HO TOJIO)KUTEIbHOE BIMSHUE COBMECTHOTO  HCIOJb30BaHUS
JI€aJIKOTOJIM3UPOBAHHOTO DKCTPAKTA JIMCTHEB PEMHYTPHUM SMOHCKOM U MbY
«baiikar-OM1» Ha pocT M pa3BuUTHE KYJIbTypbl Kpecc-cayara. [lomyuyeHHbIe
JAHHBIEC TTOMOTYT HAaWTH MPAKTUYECKOE TPUMEHEHUE UHBA3UBHOMY PACTEHHIO,
3aHECEHHOMY B «HEpHYIO KHUTY».

Poct u ¢eHonoruueckoe pa3BUTHE PACTEHHUH HA THAPONOHUKE MPOXOAUIIO
3HAYUTENILHO OBICTpEE, U ObUIO MOJIYYEHO 3HAYUTEIHHO O0Jibllie (PUTOMACCHI,
4eM MPU KyJIbTUBUPOBAHUHN ITOYBEHHBIM METOOM.

[IpennoceBHas 00paboTka cemsiH kpecc-canaTta JI9Pb monoxurensHo BiIHsSeT
Ha pPOCT M Pa3BUTHE PACTEHUM M HAKOILJICHUE ChIPHEBOM (hUTOMACCHI MPHU
KyJIbTUBUPOBAaHUM Kpecc-cajlaTa Ha THAPONOHUKE (OCOOCHHO BBIPAKEHO) M Ha
nouse. [Ipu cpaBHEHNMU KOJUYECTBEHHOIO COJEpk aHUS TyOWJIbHBIX BELIECTB,
(1aBOHOUIOB M aCKOPOMHOBOM KUCJIOTHI B TPAaBE Kpecc-cajlaTa pa3HbIX COPTOB
YCTaHOBJICHO, YTO MpeAroceBHass 00padoTka cemsiH kpecc-canara JIOPb mpu
NOCeBE B TMOYBY IMOBBIIIAET COJACpPKAHUE B TpaBe AYOWIbHBIX BEUIECTB,
b1aBOHOMIOB U aCKOPOWHOBOM  KHCIOTBI, a TPU HCIOJIH30BAHUH
THIPOTIOHHOTO Croco0a BhIpAIMBAHUSI PACTEHUSI PACTYT CIMILKOM OBICTPO U
He ycneBaroT HakonuTh bAB, ux coxepxanue Huxe.

[lonmyyeHHble  JaHHBIE IOMOTYT HAWTH  NPAKTUYECKOE IMPHUMEHEHHE
WHBA3UBHOMY DPAacCTEHHUIO — PEUHYTpUU OOreMckoi, 3aHeceHHOUW B «YepHyro

KHUTY».
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6. BmaxHOCTh TpaBBI Kpecc-cajiaTa, BBIPAIICHHONW Ha THAPONOHHWKE ObLia
HEMHOT0 HMXe, nopsajaka 90%, yeM y TpaBbl Kpecc-cajiaTa, BhIpAllleHHON Ha
nouse — nopsiaka 92%, 4To MOXKHO OOBSICHUTH pa3HbIMU (ha3aMH BEreTaluu BO
BpeMs cOopa.

7. Conepxkanve AyOWIBHBIX BEIIECTB B IMepecueTe Ha TaHUH B HM3YYECHHBIX
oOpasmax TpaBbl Kpecc-canata coctaBuio oT 0,78+0,03% no 5,84+0,20%,
ackopounoBoi kuciotrel - oT 0,0140+0,0007% mo 0,184+0,009%, cymmb
dbnaBoHOUI0B B niepecuere Ha pyTuH - oT 0,059+0,002% no 0,81+0,04%.
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BriBoabI

1.

JUis TOBBILIEHUS] YpPOKAMHOCTH pacTeHUid Haubosiee NepCHEKTUBHBIMU,
3¢(deKTUBHBIMU U O€30MacHBIMH  SIBJSIIOTCS.  MHKPOOHOJIOTHYECKHE
y0OpeHus, CTUMYJIATOPBI pOCTa KYJIbTYP PaCTUTEIBHOTO MPOUCXO0KICHUS,
UCIIONIb30BaHUE THUAPONOHMKH, HO BCE OHHU TpPeOYIOT TIIATEIHHOTO
U3YYCHUS, JIs1 IOy4eHUsI OMOXUMHUYECKHA SYKBUBAJICHTHBIX PACTCHUIA.

VY CTaHOBIIEHO TMOJOXKHUTEIBHOE BIMSHUE COBMECTHOTO MCIIOJIb30BaHMS
JI€aJIKOTOJIM3UPOBAHHOIO 3KCTPAKTA JINCTHEB PEUHYTPUHU SIMOHCKOW 1 MbY
«baiikan-OM1»  (kotopoe He dS(PPEKTUBHO TMpPU  KPATKOCPOUYHOM
UCIIOJIb30BaHUM) Ha POCT U Pa3BUTHE KYJIbTYphl Kpecc-canara. [lomydyeHHble
JaHHBIE TIOMOTYT HaWTH TMPAKTUYECKOE MPUMEHEHHE HWHBA3UBHOMY
pacTeHHIO, 3aHECEHHOMY B «YepHYIO KHUTY.

Poct u eHonorunueckoe pazButue pacTeHH HA THAPOIIOHUKE MPOXOAUIIO
3HAUUTEIBHO ObICTpee, M OBUIO TMOJY4YEHO 3HAYUTEIBHO OOJIbIIE
¢uTOMaCChl, YeM MPU KyJIbTUBUPOBAHUU [TOUBEHHBIM METOOM.
[IpeanoceBHass o00paboTka CceMsH Kpecc-cajaTa CTUMYJISTOPOM M3
pPEHHYTPUM TOJOXKHUTEIBHO BIMSET HAa POCT U pa3BUTUE PACTEHUH U
HAKOIUIEHUE ChIPbeBOM (hUTOMACChI MPHU KYJIbTHUBUPOBAHUM Kpecc-cajiaTa Ha
TUJPONIOHNKE (0OCOOCHHO BBIPAXKEHO) U Ha TIOYBE.

[Ipu cpaBHEHMM KOJIMUYECTBEHHOTO COJEPKaHUS JYOWIbHBIX BELIECTB,
(G1aBOHOMIOB M aCKOPOMHOBOM KHCJIOTBI B TpPaBE Kpecc-cajlaTa pasHbIX
COPTOB YCTaHOBJICHO, YTO MpEANoceBHas oOpaboTKa CeMsH Kpecc-cajaTa
CTUMYJISITOPOM U3 PEHHYTPUHU MPHU MOCEBE B MOYBY MOBBIIIAET COACPKAHNE
B TpaBe TyOWJIbHBIX BEIIECTB, (JIABOHOMUJIOB U ACKOPOMHOBOM KHCIOTHI, a
OpU HUCHOJB30BAaHUU THUAPONOHHOTO CMOCO0a BBIPAIIMBAHUA PACTCHUS
pacTyT CIMIIKOM OBICTPO M HE ycmeBatoT HakonmuTh BAC, ux comepxaHue

HMKE.
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3akJIoueHue
B pe3ynbrate Hamel paboThl He 0OHAPYKEHO 3aMETHOTO BIIMSHUS Ha POCT U

pasBuTHEe Kpecc-camata MBY mnpu  KpaTKOCpOYHOM HCIOJIB30BaHUH, OBLIO
YCTaHOBJICHO TMOJIOKUTEIBHOE BIMSHUE AKCTPAKTA JIUCTHEB PEUHYTPUH OOreMCKOn
Ipy BbIpAllMBAaHUM Kpecc-cajlaTa Ha TIO0YBE,  HAWJEHO, 4YTO COAEpKaHUE
aCKOPOMHOBOW KHCJIOTHI, MyOWJILHBIX BEIIECTB W (DIABOHOWIOB B TpPaBE Kpecc-
cajiata, BbIpAIllEHHON Ha THJIPOTIOHUKE, B 2-3 pa3a MEHbIIIE, YeM B BbIPAIICHHON Ha
IIOYBE, YCTAHOBJIEHO, YTO BBHIPAIIMBAHHE KYJIbTYpbl Kpecc-cajaTa Kak Ha
TUAPOIIOHUKE, TaK U HAa MOYBE UMEET B KaXKJOM CIIy4a€ CBOU NMPEUMYLIECTBA H
HegoctaTku. K mnpeumymecTBaM  BhIpalMBaHWs Ha  THAPONOHHUKE B
7a00paTOPHBIX YCIOBUSX MOXXHO OTHECTH OBICTPBI pPOCT M (PEHOJOrMYECKOoe
pa3BUTHE PACTEHUN, a B YCJIOBUSAX IPOMBIIUIEHHOTO MPOU3BOJCTBA €IIE H
SKOHOMHIO pecypcoB (IIMTaHUS MW BOJbI) W IUIOMIAJIEH, HET BO3AECUCTBUS
HPKOTOKCUKAHTOB. BMeCTe ¢ TeM B ONBITHBIX YCIOBHUSIX PACTEHHS HA TUAPONOHUKE
HaKaIIMBAJIM B HECKOJIBKO pa3 MEHbIIE OMOJIOTMYECKH aKTUBHBIX BEIIECTB, YTO B
HACTOSIIIEE BpEMsl SBISIETCS OYEHb CYIIECTBEHHBIM HENOCTATKOM, KOTOPBIN
MOXHO TIPEO0JIeTh, MOAOHMpas YCIOBUS KylbTuUBUpOBaHHs. K Hemocratkam
THAPOTIOHUKU TaKXE OTHOCUTCS HEOOXOIUMOCTh HAJIMYUS  CIEHUATBHOTO
000pyAOBaHMsl, YaCTO — CIELHUAIBHBIX COPTOB, CUCTEMbl KOHTPOJS MUTATEIbHOM
cmecu. K mnpeumyliecTBamM BbIpalllMiBaHUS Ha IIOYBE OTHOCUTCS OOJIbIIEe
HAKOIJIEHUE OUMOJOTMYECKH aKTHUBHBIX BEIIECTB, OJHAKO BAXKHBIA HEJIOCTATOK —
OYEHb MEJICHHBIM POCT M Pa3BUTHE PACTEHUS, UTO, BEPOSITHO, MOKHO UCIPABUTh
MPaBUIBLHO TMOAOOpPaHHBIMH yAOOpeHHsIMU. TakuMmM o0pa3oM, MOXKHO ClelaTh
BBIBO/I, YTO THUIPOIIOHUKA SIBJISIETCS SKOJOTHMYHBIM U MEPCIEKTUBHBIM CIIOCOOOM
BBIPAI[MBAHUS PACTEHHUS, HO B HACTOAILEE BPEMSI 3TO Pa3BUBAIOIIASICS OTPACIb,
KoTopass TpeOyeT OO0NbIIOr0o KOJMYECTBA HCCIEAOBaHUM, YTOOBI pacTeHus,
BBIpAIllCHHbIE HAa THUJAPONOHUKE W Ha TIOYBE, HMEJIM JKBUBAJICHTHBIN
OnoxuMUYecKuil coctaB. M3ydeHue COpTOBBIX OCOOEHHOCTEHW Kpecc-cajnaTa u
BIUSIHUA OKCTpAaKTa pEHHYTpUM OOreMCKOM Ha HaKOIUIEHWE BTOPUYHBIX

MeTa0OJINTOB B TpaBC KpECC-CajiaTa BbIABHUIIO ITOJIOKUTCIIBHOC BJIIMAHUC OKCTPAKTA

64



Ha HAKOIIJICHHC (bHTOMaCCBI IIPpHU KYJIBbTUBUPOBAHHWU Ha IMOYBC M HA HAKOIIIICHUC

BAC mnpu KyJIbTUBUPOBAaHMM Ha IMOYBE. AKTHBHOE HCIOJb30BAHHE HAA3EMHOMN

9aCTH HHBA3WBHOI'O pPaAaCcTCHHUA COKPATHUT C€ro IOIYJIIUI0 H CO34acCT Oonee

OnaromoayyHble ycJIoBHs (M3-3a OTCYTCTBHSI ajuiesionaTHIYecKkoro 3ddekra) mms

JIPYTUX pacTeHWi (UTOIIEHO3a, 3apakKeHHOTOo pelHyTpuelr Ooremckoit. Harm

uccienoBanus OyayT cnoco0cTBoBaTh qocTrxkenuro [[YP 3, 15.

HanpasJiieHus 1ajibHEHIINX UCCJICTOBAHUM!

1.

M3yunuts coctaB BAB skcTpakTa JUCTBEB PEHHYTpHH OOTEMCKOW H
BBISIBUTH  3aBUCUMOCTh A(@PEKTUBHOCTH BIUSHUS OKCTpaKTa Ha
HaKOTUICHUE BTOPUYHBIX METa00IUTOB OT coctaBa BAB.

PazpaboTtaTh oONTUMalbHYI0O SKOHOMUYECKH BBITOJIHYIO TEXHOJIOTHIO

MIPOU3BOJICTBA IKCTPAKTA JIUCTHEB PEUHYTPUU OOTEMCKOM.

3. Ilponomxuts nzydenue coctaBa BAB npyrux copToB kpecc-canara.

W3yunth BIMSHUE OKCTpakTa JIMCThEB pEUHYTpuM OOreMcKod Ha
HakormieHue napyrux rpynn BAB (Hanpumep, mnoiucaxapuioB) B

pa3JIMYHBIX COPTAX Kpecc-cayiara.
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[Tpunoxenue 2

A b
Puc. 1 Kpecc-canar. A — uperenue, b — mnononomenue. @oTo aBTopa.

[Tpunoxenue 3

Puc. 2. Peitnytpus 6oremckas. Ligerymee pacternue. @oto aBTopa.
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[Tpunoxenue 4

Ta0mumna 1.

Buabl KyJabTyp, IPUrOAHbIE VISl BHIPAIIMBAHUS HA THAPONOHUKE

pacTuTelbHas KYJIbTypa Jlureparypa
OBOILIHU Orypisl (MapTeHOKapIuYecKue THOPUIOB OrypIia: 71-73,
I'pubosuanka F1, 27/16, 22/16, 20/16, 30/16, Pauc F1, 77,78,
Mega F1, 3apeuse F1, XKypasnenok F1), tomarsr (rubpun | 80-86,
termuyHoro Tomara F1 Kroepuno), mepiibl, 6akiakaHsl, 91, 98,
cos, kapTodens, 6060BbIe (TOPOX, Pacoib, Mall, HYT), 102,
kabauyku, Kamycra 104,
= 109,
= 113,
% 116, 120
g GpykTHl | 3eMiIsHUKA, KIIyOHUKA 90
% U ATOJIBI
3 3eJIeHb Mukpo3senens (Brassica napobrassica (kamycra), 79, 86,
E Raphanus sativus (peaska maciuuHast), Beta vulgaris 88, 92,
= (cBekuna)), canaTHbIC U 3€JI€HHbIE KYIbTYphI (JIYK), HHAAY 93, 99,
= noceBHOH (pykkoina) (copt Pycanouka), ropunia nucroBas | 104,
2 (copt Bonnymika), kpecc-canart (copt [Ipectux), 6azunuk | 108,
5) OOBIKHOBEHHEIH, 109, 114
E caJjiaT JaTykK (pa3jMyHbIe COpTa U THOPHIBI), KEPBEIb,
= (heHxelb, OperaHo, 3CTParoH
JlepeBbs Yepemns 101
JlekapCTBEHHBIE Posomnernsie (Rosaceae): Jlamyarka 6enas (Potentillaalba | 75, 89,
pacTeHus L.), SAcuotkoBsie (Lamiaceae): monapaa ayauatas U 96, 110
numonHas (Monardafistulosa L. u Monardacitriodora
Cerv. ex Lag. (copt Cumka)), KOTOBHHK KOIIIAYHii,
korraybst Msta (Nepeta catariaL.), msata nepeunas (Mentha
piperital.), menucca nekapcrBennas (Melissa officinalis
L.), maBanma, MaiiopaH, Iyliuiia, po3MapuH, mande,
tUMbsiH, Cenbaepelinbie (Apiaceae): KopuaHap MOCEBHOM
(Coriandrum sativum L. (copt FO6mitsip)), ykpon
oropoausiii (Anethum graveolens L. (copt Pycuu)),
Cenbaepeit maxyqnii (Apium graveolens L. (copt
Onukcup)), peHxens,
TexHUUYECKHE onyBaH4MK Kok-care3 (kayqyk) 86
KYJIBTYPbI
KomuarHbie I'BO31MKa, KOJIOHHOBHU/IHBIC U IIIAPOBUIHBIC LIEPEe- 103,
pacTeHHs ycoBble KakTychl (Cereoideae), pa3anuHbie OMyHIIUEBbIE 112, 120
KaKTYChI
(Opuntioideae), 06McTBEHHBIEC TEPECKUEBDIE
(Pereskioideae), snudutHbie
KaKTyChI U Jp., (huanka yzambapckas (Saintpaulia) u ee
ruOpubl - ceHnonus rudopuanas (Saintpaulia hybrida),
TIOJIBITAH, KaMEJIMH, HapIuce, repoepa, macuduopa
Kopma aiis JIIOLIepHA, KJIEBEP, IPOPOILIEHHOE 3€PHO 86, 100,
CEJIbCKOXO035HCTBE 107
HHBIX JKUBOTHBIX
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https://ru.wikipedia.org/wiki/L.

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB 'MAPOINIOHUKHA

Tabmania 2.

HasBanue Kparkas xapakrepucTtuka Jlureparypa
CucremMa KareiabLHOro BreipamuBanue pacTeHmii Ha Manbix o0bemax | /1, 72,
nonuBa: ManooObeMHast cybCTpaTa ¢ MCIOIb30BAHHEM KalleIbHOro Mojusa, | (3 (7,
TUIPOTIOHUKA (OTYPIIHI, MUTATEILHOTO PACcTBOpPA, BBICOKOW IIMalepbl | 78, 80,
TOMATBhI, IEPIbL, CUCTEMbI UICKYCCTBEHHOT'O JJOCBEUHBAHMUSI. ggi g 16’ ’
OakJiaXaHbl), 94, 95
MHOTOSIpyCHast
Y3KOCTEIJIaKHAS
THIPOTIOHUKA
Cucrema rimy6okoBoHBIX | PesepByap ¢ pacTBOpoM 3akpbIT Kpeimkoid ¢ | 79,91,
KynsTyp: KoMuarHas oTBepcTHeM. B 3T0 oTBepcThe momemraercs camo | 94, 112
THPOTIOHHKA pacTeHHe, a ero KOpPHH — B pPacTBOpP BHYTpHU
pe3epByapa 1OA  KpBIIKOH. BHyTpu Takke
HAXOJHUTCSI HACOC, KOTOPBIA JIOCTABIIIET KOPHSIM
kucnopona. HawmnydymuM o0pa3oM MOAXOAMUT IS
JTUCTBEHHO-JICKOPATUBHBIX  KYJIBTYp, CUHTACTCS
JIOCTaTOYHO YHUBEPCAIbHbIM, MOCKOJIBKY
OOJBIIMHCTBO PACTEHUN MpPU 3TOH TEXHOJIOIHH
pa3BUBaeT JOCTATOYHYIO BEreTaTUBHYIO Maccy,
npoxoasT Bce ¢as3pl pa3BUTHS U OOWIBHO
MPOJOHKUTEIHHO LBETYT.
@uTHIIbHAS CUCTEMA durunbHas  cucreMa —  camas  mpoctad | 91, 94
THIPOTIOHUKH TUIPOTIOHHAST CUCTEMa M3 BCEX CYIIECTBYIOIIWX.
Omna paboTaer 1Mo NPUHIHUIY «KAMWUTSIPHBIX CHUID —
MUTATEIILHBI PACTBOP TOCTYMAeT B cyOcTpar u K
KOpHSIM 10 GUTHIAM, oOecrieunBasi pacTEHUS BCEM
HEOOXOaUMBIM. (puTwiab pa3Memaercs OIHUM
KOHIIOM B €MKOCTH C PaCTBOPOM, a
JpyruM — B cyocTpare).
[Mpotounas runpononnka | KoHBeiiepHOe BBIpanmBaHue JTUCTOBBIX oBomiei Ha | 86, 91,
(calaTHbIE ¥ 3eJICHHBIE TOPU30HTAIIBHBIX Kenmobax c nocrossHHO | 93, 94,
KYTBTYPEI, TOMATEI) UPKYTUPYIOITIM PacTBOpPOM. [Mukmuaaas | 99, 104
CHUCTeMa, 4YTO 00ecrneynBaeT HKOHOMHUIO BOJBIL.
CucTeMa MUTaTeIbHOrO EMKOCTh, B KOTOpPOMl HaxXomSTCS  PaCTEHHS,
oS 3aKperjieHHble B TOPIIKAX C  OTBEPCTHUSMH,
pacmoylaraeTcsi NOJ  HakJIOHOM. YyTh HHXKe
HAXOJUTCS Apyras — ¢ MUTaTelbHBIM pacTBOpoM. K
HE TOABENIEH CIEHHAJIbHBIA HAcoC, KOTOPBII
HANpaBlseT pacTBOp W3 HIDKHEH €MKOCTH B
BEpPXHIOI0. B BepxHEM pe3epByape KHJIKOCTh TEUET
MO/l HAKJIOHOM, OJTHOBPEMEHHO 3aTparuBasi KOpHH,
a 3aTeM CIIUBACTCS B HIKHIOIO €EMKOCTh
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Tabnuma 2 (mpogomKeHue)

Hazpanue Kparkas xapakrepuctuka Jluteparypa
Cucrema nepuoaunueckoro | [luranue pactenuii ocymecTBisiercs mytem nojgauu | 86, 91,
3aTOIUIEHUS (CaJIaTHBIE, pacTBopa B 30HY pocTa KOpHEBOH cuctemsl | 92, 94
3€JICHHBIE, [[BETOYHbIE METOAOM  NoATOIUIeHUs. Pexum nogaunm u
KYJIbTYpBI, paccana KOHILIGHTpalMs MUTATEIbHOIO PacTBOpa MEHSIOTCS
OBOILIHBIX KYJIBTYp U Ji€- B 3aBUCHUMOCTH OT YCJOBUH M (a3bl pa3sBUTHA
KOpPaTUBHBIX PACTECHUI) pacTeHuil. 3aTOIUICHUE U OCYIICHUE MPUKOPHEBOM
30HBI pacTeHud. Jlnd HanpaBiIeHHUS KUIKOCTH
MIPUMEHSETCA HAacOC C TallMepOM, KOTOPBIM MOJAET
pacTBOp B pe3epByap C pacTeHUSIMH, a IIOcie
MCTEUYEHUs BPEMEHM Ha TaliMepe BJjlara CTEKaeT B
HIDKHUH pe3epByap NoJ IeUCTBUEM CUJIBI TSKECTH.
AbdporoHuka pacTeHHsl BBIpAIIUBAIOTCS B BO3AymIHOM cpexe (B | 91, 94

MOJIBELICHHOM  COCTOSIHUM), a IuTaTelbHbIC
BCIICCTBA K KOPHAM JOCTABJIAIOTCA IMPHU IMOMOIIU
pacibUICHUs TUTATEIBHOIO PACTBOPA, IIPU 3TOM
o0ecrieunBaeTcs  MaKCUMaJIbHOE  IOCTYIJICHUE
kuciopoga. OueHb BBICOKas CKOPOCTb poCTa
pacTeHHUil.
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Tabmaua 3.

XapakTeprucTUKa OCHOBHBIX BUJIOB CyOCTpPaTOB.

IPUPOIHBIE JUT CHUHTETUYECKUE M
epat T
ypa pa
Ty
pa
Munepanvhvle: | «+» MUHEpaJbHBIC. | 72, | MUHEpaJbHas «+» BBICOKHM 71,
HEPIINT, JIETKOCTb, 74, | Bara: rpaBWICH, | ypoxXai, ;g
BEPMUKYJIUT, CTEPWIBHOCTb, 7/, |rponaH, IO ICPKUBACT 78:
rpaBuii, XUMHYECKast 82, | KynbTHEH; xopolee 80,
IPaHUTHBIN UHEPTHOCTb, 96- | KOKOBHUT, COOTHOLIEHHE 82,
me6eHb, BO3/1yXOEMKOCTb, 98, | uHorna: conepkanus Bozayxa | 96,
KaMEHHOYToJib | Oy(epHOCTb, 103, | NOMMXJIOPBUHUI | U BOJIBI, %3
HBIH 11IJIAK, HPOYHOCTb, 119 |, BcrieHeHHBIH XUMHUYECKH HHEPTHA;
nemsa BJIArOEMKOCTb, MOJIUCTUPOJT, CTPYKTYpPHO 113
Opeanuueckue: | 1OJTOBEYHOCTb HOJINYpETaH, CTabWJIbHA U UMEET ,
KOKOCOBas HCITOJIL30BAaHMS, TEPMOIUIACTHYEC | IIOCTOSTHCTBO 117
CTpYXkKKa MHOI'/1a UICTOUYHUK KHE TIOJIMMEpBI, | KauecTBa;
(KoKocoBast MUTATEIbHBIX CHUHTETUYECKHE | HE COJCPKHT
Koiipa), MHUKPO3JIEMEHTOB. HIEHHUCThIE [aTOr'€HOB;
PHUCOBYIO Opzanuueckue: CMOJIBI, €e MOKHO
HIenyxy, UCTOYHUK MEHOILIACT, CTEpPHJIN30BaTh
JpeBECHBIE MUTATEIbHBIX HonunTHas apom 1
OTUJIKU U KOPA, | MUKPOIJIEMEHTOB cmona (cMech UCMOJIb30BaTh
Topd, MOX, KaTHOHOB U MTOBTOPHO.
KOHOIUIEBas «» Munepanvnule aHHUOHOB, «-» J0poro,
KOCTpa JIOpPOTo, HE BCETa KOTOpast HKOJIOTHYECKUE
UHEPTHBIE, BIUSIIOT COJIEPKUT BCE po0JIeMbl,
Ha pH, nHorma HE00X0UMBbIE CBSI3aHHBIE C
aIcopoupyIo pacTeHusAM yTUIM3aen
BEIIEeCTBA DIIEMEHTBI 0TpabOTaHHOTO,
Opeanuueckue: HHUTaHUS) MUHepaJlbHas BaTa
BIHSIOT Ha pH, COIEP>KUT MHOTO
HOJIBEpraroTCs MeTajuia v MpH
KOHTaMUHAIHN HU3KKUX pH HaunHaeT

pacTBOPATHCA,
HEPaBHOMEPHOCTh
MIPONUTHIBAHUS
BOJIOU
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Taomumna 4

MCTOI[BI KOHTPOJIA COACPIKAHNA OCHOBHBIX ITNUTATCIIBHBIX 9JICMCHTOB B

IMIOYBC U CPCAC IJIA TUAPOIIOHHUKH

[TutatensHas | IlouBorpynr | CymHocTh MeTOza HeitcrByromuii 'OCT
cpena
(MCXOHBIN
pacTBop)
pH pH coneBoii | U3Bieuenue I'OCT P 58594-2019 ITouBsr.
CYyCIIeH3HH, BOJIOPACTBOPHUMBIX COJIEH Merton onpeneneHuss 0OMeHHON
HE MeHee: 5,5 | U3 IIOYBbI KHUCIOTHOCTH OT 10 OKTsOps
JUCTWIUIMPOBaHHOM Bogoit | 2019 r.
IIPY OTHOIIICHUH ITOYBBI K
Bozie 1:5 u onpeneneHun
pH ¢ nomomero pH-metpa.
A3zot o0mmii | A30T (NHg + | Turpumerpuueckuii meton | TOCT P 58596-2019 ITouBbl.
(N)-7,0% | NO3), e u poTroMeTpudeckuii MeTox | MeTo/bl onpeiesieHus 00IIero
Mmenee: 130 "unnodenonoBoii 3eneHn" azota. 'OCT or 1 suBaps 2020 r.
MT/JT MOCJIE TEPMUIECKOTO
pasnokeHus (030JICHUS)
MIOYBHI C UCIIOJIb30BAHUEM
OKMCIIUTENEN
®Dochop dochop 1. Okcerpakuus pactBopom | 1. TOCT P 54650-2011 [TouBsr.
(P20s5) —4,0 | (P2Os), He XJIOPUCTOBOIOPOTHOM Omnpenenenre MOABUKHBIX
% Mmenee: 130 kucnoThl 0,2 MOJIB/II. coenuHeHuit Gochopa u xKamus
MI/1 doromMeTpupoBanue nocie | 1no merony Kupcanosa B
Kamuit (K20) | Kanmii (K20), | peakuuu co cren. moaupuxarmu IUHAO /
—10,0% HE MCHEE: PEaKTUBOM (PacTBOP I'OCT P ot 13 nexabps 2011 a.
160 mr/n MOJINOI€HOBOKHUCIIOTO N
aMMOHHUS, 2. TTOCT 26204-91; I1ouBEL.

CYpbMSTHOBUHHOKHCIIOTO
KaJiusi ¥ aCKOpOMHOBOM
KHUCTIOTHI)

2. V3BiieueHme MOABUKHBIX
coenuHeHui Gochopa u
KaJTUsl U3 TIOYBBI PaCTBOPOM
YKCYCHOM KHCIOTBI
KOHIIEHTPAIIUN 1
MOCIeAYIoIIee
omnpeaenenun pocdopa B
BHJIe cuHero GocdopHo-
MOJIMOIEHOBOTO KOMILIIEKCa
Ha
(OTORIEKTPOKOIOPUMETPE
U KaJIus - Ha TUTAMEHHOM
dotomeTpe.
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Tabnuma 4 (mpoaomKeHHe)

ITurarenpHas
cpena
(MCXOMHBIN
pacTBop)

ITouBorpyHTt

CyurHocts MeTO/1a

Hetictytomuii [OCT

Kanpimin
(Ca0)-4,0
%

He
HOPMHPYETCS

aTOMHO0-a0COPOLIMOHHBIN 1
KOMILIEKCOHOMETPUYECKU I
METO/T

U3BJICYCHUH OOMEHHOTO
KaJbIUsl 1 OOMEHHOTO
(MOIBMIKHOT'0) MarHus 13
MOYBHI PACTBOPOM
XJIOPUCTOTO KaJIHsl U
MOCIICAYIOMIEM U3MEPCHHUH
MOTJIOLICHUS CBETA
CBOOOJIHBIMU aTOMaMH
OTpeieNIIeMbIX JIEMEHTOB,
00pa3yOIMKUMUCS B
IUIAMEHHU TIPHU BBEJICHUU B
HETO aHATM3HPYEMOTO
pacTBopa. TUTPOBAHUU
KaJIbLIMs TpUIIOHOM b npu
pH 12,5-13,0 ¢
UCIIOJIb30BaHUEM B
KayecTBEe MHIUKATOPA
XpoMa KHUCIOTHOTO TEMHO-
CHUHETO WM MypeKCUa u
maraus rnpu pH oxomno 10 ¢
HCIIONIb30BaHUEM B
KaueCTBE MHIUKATOPA
Xpoma KUCIOTHOT'O TEMHO-
CUHETO

Maruui
(MgO) - 1,5
%

He
HOPMUpYETCS

aTOMHO-a0COpPOIIMOHHBIH,
KOMIIJIEKCOHOMETPHUECKUA,
(boToMeTpUUYECKU METO]
(u3BIEUEHHE OOMEHHOTO
(TTOABMKHOT0) MarHus U3
MOYBBI PACTBOPOM
XJIOPUCTOTO KaJTus,
MOJIy4EeHHE OKpAIIEHHOTO
COCIIMHEHUST MarHus ¢
TUTAHOBBIM >KEJITHIM B
LIEJIOYHOU cpene U

W SIS
dboTromeTpupoBaHue
OKpAIIEHHBIX PaCTBOPOB)
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T'OCT 26487-85 I1ouBEL.
Omnpenenenre 0OMEHHOTO
KaJIbIIAsI 1 OOMEHHOT'O
(MOIBM>KHOT'0) MarHusi METOIaMH
[MNUHAO (c [Monpagkoii) / TOCT
oT 26 mapta 1985 r.




Tabnuma 4 (mpomomKeHwne)

[Turtarensuas | [louBorpyHt CylHOCTh METO/IA HevicrByromuii 'OCT
cpena
(MCXOIHBIH
pacTBop)

Cepa (SO4%) | He 1. UzBneuenue noasmxkuoit | 1. TOCT 26490-85 TlouBbl.

-2,0% HOPMHUPYETCSl | CEpbl U3 MOYBBI pacTBOpoM | Onpenesenne noBUKHON CEpbl
XJIOPUCTOTO KaJIus, o metony LIMHAO/ T'OCT ot
OCaKJICHHE CY/Ib(haToB 26 mapra 1985 1.
XJIOPUCTHIM OapueM u WIH
MOCIEAYIOLIEM 2. Metonuka n3mMepeHui
TypOUAUMETPUIECKOM BanoBoro conepkanus cepbl B
OTIpEe/ICIICHU UX B BHJIE MOYBAaX, IPYHTaX, JOHHBIX
cynbara 6apus 1o OTJIOKEHUSAX U OTXO0/IaX
ONTHYECKOH IIIOTHOCTH TypOUIMMETPUICCKIM METOJIOM
B3BecH. B kauecTBe ITHJI ® 16.1:2:2.2:3.37-2002
cTabmIM3aTopa B3BECH (®P.1.31.2007.03820)
UCIIOJNIB3YETCS MeTtoauka fomnyiieHa ais nenen
pPacTBOPUMBIN Kpaxmal. rocyJ1apCTBEHHOI'O
2. I3BrieyeHue U NEPEBO B | DKOJIOTUYECKOTO KOHTPOJIS
cynbshatel comepxkamieiics B | Mocksa 2002 r. (u3mxanue 2011
TPYHTE Cepbl IyTeM r.)
030JICHUS €€ CMECBIO
A30THOM U XJIOPHOM KHCIIOT,
Ocaxk/ieHue Cynb(haToB
XJIOPUCTBIM OapreM U
TypOMAUMETPUUECKUM
oTpefieieHueM UX B BUJIE
B3BECH cynbdara 6apus npu
mmHe BojHEI 490 uM. B
KauecTBe cTaduau3aropa
B3BECH HMCIIOJB3YETCS
TJIAIICPUH.

XKeneszo (Fe) | He N3BnedeHne noaBUKHbIX T'OCT 27395-87 [1ousbl.

-01% HOPMHPYETCSl | COeMHEHUN IBYX- U Merton onpedeneruisi TOJBUKHBIX

TPEXBAJIEHTHOTI'O JKele3a U3
MMOYBBI PACTBOPOM CEPHOM
KHCJIOTHI C MOCIIETYIOIUM
OTIpE/ICIICHUEM B BBITSIKKAX
JIBYXBaJICHTHOTO kKele3a
(hOoTOMETpUUYECKH C 0,0
TUTTUPUTAIOM HIU O-
(hEeHaHTPOJIMHOM U CYyMMBI
JBYX- M TPEXBAJIEHTHOTO
xKenesa HOTOMETPHUUECKUM
WJIH aTOMHO-
a0COpPOITMOHHBIM METOJIOM.

COCIMHEHUH JBYX- U
TPEXBAJIEHTHOTO Jicene3d o
Bepurunoit-ApuHyIKHHON

I TOCT or 14 centsi6ps 1987 r.
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IIuraTenbHbIE Cpe€abl MHKpOﬁI/IOJIOFI/I‘IeCKOFO HCCJIeJ0BAHUA

CA

cycno-
arap
(rpubwbl,
B T.u.
LPOXKK
n,
naecHe
Bble
rpnobKNn)

Cax

arap
Cabypo
c
AEKCTPO
301 1”
XN0pam

|| deHunko
nom (Ha
rpubbl,
OPOXK
n,
nnecHe
Bble
rpubKmn)

ATK3

arap
TPUMNTOK
a3euH ¢
coel =
TpunToH
-coeBbIn
(ana
Ky/bTWB
NpoBaHu
A
a3pO6HbI
XU

= ¢daKkynbT
aTUBHbIX
bakTepu
M, a
TaKxKe
CTpenTok
OKKOB,
NMHEBMOK
OKKOB,
nmcTtepu
“,
Henccep
nii v ap

AL

arap
KapToden
bHbIN C
[AeKcTpo3
on
NUCNonb3y
eTca ans
Ky/NbTUBU
poBaHusa
ApOoKKen
"
naecHesbl
X rpubos
u3
MOJIOYHbI
X"
Apyrux
NULLEeBbIX
NpoAayKTo
B
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MMNA

msconent
OHHbIMN
arap
cpeapa
obuero
Ha3HayeH
ua,
Hecenekt
BHaA,

= npurogHa

A ana
KYNbTUBUP
oBaHuA
6onbloro
cnekTpa
HeTpeboB
aTeNbHbIX
MWKpOoOpr
aHU3MoB

IIpunoxenue 5

ATl

arap
nuTaTenb
Hbll 3TO
cpepa
obuero
Ha3Haue
HUA,
noaaep
YKMBAIOLL,
as poct
LIMPOKOT
0 Kpyra
Henpuxo
TANBbIX
opraHus
MOB

Cxema 4

4ri

Yaneka
ans
KY/IbTH
BMPOBA
HUA
nyaecHe
BbIX
rpnbos



Mukpoounonornyeckue uccae10BaHUs

Bpewms 1 - KOHTPOIB 2 - ynobpenue 1 3 — skcrpakr | 4 - pacTBOp
HaOJIFOIEHUS mia Ha 10 Mt M Ha 10Mit ynoopenust 1mi +
CpeIlbl, B YAIIIKY CpeIbI 9KCTpakT 1 Mt Ha
0,1 mn 10 mu1 cpenpl
3 gus

7 nHeu
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[Tpunoxxenue 6

Puc. 3. BelpamuBanue KyJbTypbl Kpecc-cajlaTa MOYBEHHBIM CIOCOOOM. A —
rnoceB ceMsiH, b — pacrenus uyepe3 3 nHA nocne nocesa, B u I' — pactenus

yepes 4 Heenu BhIpallluBaHus.
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[Tpunoxenue 7

Puc. 4. BwipamuBaHue KyJabTypbl Kpecc-cajaTa Ha TUApomnoHHKe. PocTku

acpe3 3 [gHS mocJje Mmocena.

A b

Puc. 5. BeipamuBanue KyJabTypbl Kpecc-canaTa Ha ruapononuke. Poctku (A) u

ux kopH# (b) yepes 1 Henento nmocie nocesa.
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Puc. 6. BrlpamuBaHue KyJabTypbl Kpecc-cajaTa Ha TUAPONOHHKE. PocTku

qcpe3 3 HCACIIN ITOCJIC ITOCCBA.
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Puc. 7. BelpammBanue KyJbTypbl Kpecc-cajaTa Ha THAPONOHUKE. PocTku
yepes 4 HeJenu Mocie IoceBa, 3aBeplieHue 3kcnepumenTa. A u b — Haj3emHas

yacTh (uBetymas), B u I' — kopHeBas cucrema.
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[Tpunoxenue 8

PesynbTaTel pabotel ObuM n070keHBI Ha IV Mexnynapoanoit (XVII
PernonanpHoi)  HayuHoW  KoHpepeHUUH  «TeXHOTeHHBIE  CHUCTEMBI U
skonorudeckuit puck» 19-20 ampens 2021 r. (mxonbHas cekmus). [TyOmukarus:
Kosanesa, E. C. M3yuenue BnusiHus MUKpOOHOIOTHUECKOro yaoopenus «baiikain-
DM 1» 1 3KCTpaKTa JUCTHEB PEHHYTPHUU SIMMOHCKOW Ha KyJIbTypy kpecc-camara / E.
C. Kosanesa, JI. B. ®enopoBa, A. B. I'ynuna // TexHOT€HHbIE CUCTEMBI H
sKkojiornueckuid  puck: Tesucel  mokmamoB IV Mexaynapoano (XVII
PernonanbHoit) HayuHol KoH(pepenuuu, O6HuHCK, 19-20 anpens 2021 roga / [on
obmieit pemakiuert A.A. YnanoBoid. — OOHUHCK: OOHUHCKUN MHCTUTYT aTOMHOM
PHEpPreTuku - Guwman  (QeneparbHOr0  TOCYAAPCTBEHHOTO  aBTOHOMHOTO
0o0pa30BaTEeNBLHOTO  YUYPEXKJCHUSI  BBICIIEro  oOpa3oBanHusi "HarmoHanbHbIN
uccien0BaTeNnbCkuil siuepublil yuusepcurer "MUON", 2021. — C. 486-488.

Pe3ynbraTel paboTsl ObLIH 1050keHbl Ha XXII MexayHapoaHON Hay4HO-
MPaKTUYECKOM  KOHpepeHIUn  «AKTyaldbHble  MpOOJIeMbl  JKOJIOTHU U
IPUPOAOTIONb30BaHus» 22-24 ampens 2021 r. (mwkonpHas cexuus). [lyOnukanus:
KoBanesa, E.C. N3yuenne BIMSHUSA dKCTPAKTA JIMCTHEB PEUHYTPUH SITOHCKOW Ha
pocT KynbTyphl kpecc-canata / E. C. Kopanesa, A. B. I'ynuna, JI. B. ®enoposa //
AKTyaJIbHBI€ MPOOJIEMBI AKOJOTUM W TPUPOJOINO0Ib30BaHUs: COOPHUK HayYHBIX
TpynoB XXII MexmyHapoaHoit HaydHO-TpakTHuecko KoHpepeHuuu. B 3-x
ToMax, MockBa, 22-24 anpens 2021 roma. — MockBa: Poccuiickuii yHUBEpCUTET
npyx0s1 HaponoB (PY IH), 2021. — C. 95-98.

PesynbraTel paboThl OBUTM J1OJOXKEHBI Ha MeXIyHapOaHON Hay4YHO-
MpakTHYEeCKONH KoH(epeHInn, mocBsmeHHon 100-1etnro co JHA PpOXKACHUS
3acIy’KeHHOTo Jesrenss Hayku P®, mpodeccopa, moktopa dapmaineBTUYECKUX
Hayk JI.A. MypaBbeBOil «AKTyalIbHbIE BOIIPOCHI COBPEMEHHOM (hapMaKOTHO3UNY,
18-19 wmapra 2022 rtoma, 1. [Ilaturopck. (UIKONBbHASA  CEKIIWA).
(https://www.pmedpharm.ru/science/_pharmacognosy_1/).

Pe3ynbratel pabotsl OblM nosnoxkeHbl Ha [II Hayunoit mikone «Kaaposbrit
pe3epB sl 6uodapMalleBTUYECKOM M XUMUYECKOM MPOMBIIIIEHHOCTHY, 30 mas
2022 r., UHCTUTYT OMOXUMHUYECKONW TEXHOJIOTUU U HAHOTEXHOJOTHM Poccuiickuii
yHUBepcuTeT  ApyxO0bl  HapoaoB (PYJIH): 3aBucumMocTh  copepikaHus
OMONOTUYECKH aKTUBHBIX BEIIECTB B TpaBe Kpecc-canarta (Lepidium sativum L.) ot
YCJIOBUM BbIpalllMBaHUSI.

Pesynbratel pabGotbl ObuM J0s10keHbI Ha VII HaydHO-TpaKTHYECKOM
koH(pepentuu «MexayHapoaHas UWHTErpanuss B chepe XUMUYECKOH U
dapmanieBTrueckoi  npombinuieHHOCTHY  (KoHdepenims — «MexayHapoaHas
uHTerpanus B cepe xummdeckol u (hapManeBTHUIECKOW MPOMBINUICHHOCTHY —
WBXTH PYJH  (rudn.ru)). Bausaue  yciaoBuii — BbIpalllMBaHUs  Ha
MOphOMETPUUYECKUE XAPAKTEPUCTUKU M HAKOIJIEHUE HEKOTOPBIX OMOJOTHYECKHU
aKTUBHBIX COCIMHEHUH B TpaBe kpecc-canata (Lepidium sativum L.).

PesynbraTel  paboTel  Obutu  gosioxkeHbl  VII  exxerogHOW  HayuyHO-
MPaKTUYECKON KOH(PEpEeHITUN MIKOILHUKOB «bruoXum 2022 .
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