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OBIIAA XAPAKTEPUCTHUKA PABOTHI

AKTYyaJIbHOCTH TeMbl quccepTrauuu. Chepa npuMeHUMOCTH OMOTOTHIECKON
OYMCTKH C HCIOJb30BAHMEM BBICHIMX BOJHBIX PACTEHUH OYEHb IIMPOKAs.
HenocrarouHoe KOIMYECTBO HAYYHBIX JAHHBIX 00 HKOJIOTUYECKUX OCOOCHHOCTSIX
BBICIIMX BOJHBIX PAaCTEHUH, HEOOXOAMMBIX i OOECHEeUeHUsT COOTBETCTBUSA
AKCIUTYyaTAllMOHHBIX TOKa3aTee pacueTHBIM MPOEKTHBIM 3HAYEHUSIM, SBIISACTCS
OJIHUM W3 TPEMmsITCTBUH B €€ Hucnojiab3oBaHuu. K HacTosmieMy BpeMeHU
MPUCYTCTBYIOT JaHHBIE O KOJMYECTBEHHOM COJEPKAHUM B TKaHSAX PACTCHHM
3arpsI3HSIIONIMX BEHIECTB M M3YYEHbl MHOTME BOIPOCHI O BIUSHUU PA3IHYHBIX
BEILIECTB Ha BBICHIME BOJHBIE PACTEHUs (BKJIOYAs TSDKENbIE METAJUIbl, HE(TH,
necTuuuasl, (eHonsl U ap.). Bompoc o gomycTuMbeix 0o0bemMax BBIOPOCOB
XUMHUYECKHUX BEIIECTB pa3dpadaTeiBacTcs aktuBHO [O. A. Apadeea, 2010; M. H.
Kaparannuna, 2015; A. B. bapatokosa, 2019].

B ycnoBusix pplHOYHON 3KOHOMUKH, YUUTBIBAs, TPUPOIHO-TeOrpaduuecKue
ycnoBusi Keipreizckoit PecnyOnuku ciieyer BHOBb OOpaTHUTh BHUMaHHE Ha
npocTou, 3(hPEeKTUBHBIN, HAICKHBIA U JICIIEBBIN CIIOCOO OMOIOTHYECKON OUUCTKU
CTOYHBIX BOJ B OMoNpyAax, KOTOPbI MPUMEHUM B NEPBYIO OYEPEAb ISl OUYUCTKU
CTOYHBIX BOJ MaJbIX HACEJIEHHBIX MYHKTOB, HEOOJIBIIUX TOpPOJOB, MOCEIKOB
TOpPOJICKOTO THUMA, >KUBOTHOBOAYECKUX KOMIUIEKCOB W HEKOTOpPHIX BHUOB
npombituieHHbIX npeanpustuii [K. 1. Aoxamwumos, 2003; A. A. Boponbaesa,
2007; A. A. Tokoes, 2014].

Cnegyer OTMETHTb, YTO K HACTOSIIEMY BPEMEHHM [JAJIEKO HE IOJHOCTBIO
ucuyepnaHbl BO3MOXKHOCTH METOJOB OHMOJOTMYECKOM OYMCTKM CTOYHBIX BOJ.
[ToBbIlIEHHE TEXHUKO-3KOHOMUYECKUX MOKa3aTeseil 3Toro crnocoda oopaboTku mpu
HIMPOKUX MacmTabax ero NpPUMEHEHUS TMO3BOJIMT JaTh 3HAYUTEIbHBINA
HIKOHOMHUYECKUH 3((PEKT HApOJHOMY XO3SMCTBY. B CBSI3M € 3TUM aKTyaJbHOCTb
po0JIeMbl HHTEHCH(DHUKAIIMN MPOLIECCOB OMOIOTUYECKON OUNCTKH HecoMHeHHa [O.
A. I'Bupuena, 2009; . U. Usanenxko, 2019].

NMerTCs KONMYECTBEHHBIE JaHHbIE O KOHIEHTPALMIX 3arpsi3HIIOLIMX
BEILECTB, KOTOpbIE CIOCOOHBI AKKyMYJIHPOBATh OMNPEIEICHHBIE BUJbI BBICHIUX
BOJHBIX PACTEHUM, U JIOKa3aHa CIIOCOOHOCTh BBICIIMX BOJHBIX PACTEHUN CHHIXKATh
KOHIICHTPAIIMY 3arpsi3HSIOIINX BEIIECTB B BOAHBIX cucTteMax [E. A. ColoMOHOBa,
2009; A. @. Cokombckuit, 2019].

B HayudHOli nHMTEpaType NPAKTUYECKH OTCYTCTBYIOT JAHHBIE O JTOIMYCTHMBIX
Harpy3kax 3arps3HSIOIIMX BEIIECTB Ha BBICIIME BOJHBIE PACTEHHUS, TO €CTh O
JIOMYCTUMOM Macce 3arpsa3HsIOIKX BEIIECTB, IOCTYMAIONIMX B CHCTEMY B HHTEpBaJ
BPEMEHHU, OTHECEHHOHN K €MHUIIE 00BbEMa CUCTEMbI M MIPUXOISIICICS Ha €AMHUILY
MaccChl BBICIIUX BOAHBIX pacTeHuil. HemocTaTouHo cBeeHUI 0 3aKOHOMEPHOCTSIX
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U3BATHS coJiel a30Ta U pocdopa BHICIIUMU BOJHBIMU PACTEHUSMU B 3aBUCUMOCTH
OT TEXHOJOTMYECKUX MapaMeTpOB M HCIOJb30BAHUM HMX B TEXHOJOTUHU
OMONOTMYECKON OYMCTKM CTOYHBIX BoA. OTcyTcTByeT wuHpopMmamus 00
WCIIOJIb30BAaHUU BBICIIMX BOAHBIX PACTEHHA B KIMMAaTHYECKUX YCIOBHSX
KbIpreizcrana 1 000cCHOBaHUE MOA00PA BBICIIMX BOJHBIX PACTEHUN U TEXHOJIOTHM.
Bo3Hukaet He00X0AMMOCTh OTydeHUsI HHGOpMAIMK 00 YCTOMYMBOCTH Pa3InYHBIX
BHJIOB BBICIIIMX BOJIHBIX PACTEHUH K 3arPSI3HSIOLINM BEIIECTBAM.

B cBsi3u ¢ 3TUM NpOBENIEHHBIE HMCCIEIOBAaHUS MO pa3padOTKE METOJOB U
TEXHOJIOTUA OHMOJIOTUYECKOM OYUCTKH C MCIOJb30BAHUEM BBICIIMX BOJHBIX
pacTeHU UMEIOT OOJIBIIOE TEOPETUUECKOE U MPAKTHYECKOE 3HAYEHUE U YKA3bIBAIOT
Ha aKTyaJbHOCTh NMPOBEACHUS JAHHOW JUCCEPTALIMIOHHON paOOTHI.

CBsi3pb TeMBbl AMCCEPTAIMM C KPYNHBIMM HAaYYHbIMM NPOrpaMMaMHu,
OCHOBHBIMM  HAaY4YHO-MCCJIEAOBATEIbCKHMH  padoTramMM, MPOBOAUMBIMH
HAYYHbIMH YYpe:KIeHHussMH. Tema quccepTalMOHHOW paboThl  SBISAETCS
WHUIIMATUBHOM.

Heab ucciaenoBanus. Pa3zpaboTka TEOpEeTHUECKUX W MPUKIATHBIX OCHOB
TEXHOJIOTUU U CIOCOOOB MHTEHCU(DUKALMKU PAOOTHl COOPYKEHUN OMOIOTHYECKOM
OUYUCTKH YKUBOTHOBOJYECKHX KOMIUJIEKCOB C HCIOJIb30BAHMEM BBICHIMX BOJHBIX
pacTeHui, NO3BOJISIFOIIUX MMOBBICUTH X TEXHUKO-3KOHOMUYECKYIO 3(P(PEKTUBHOCTD
Y DKOJIOTHYECKYIO O€30MacHOCTb.

3apaum uccjie0BaHUA:

1. Onpenenuthb ONTHUMAJIBHYIO KOHLIEHTPALUIO CTOYHBIX BOJI
KUBOTHOBOJUYECKUX KOMIUIEKCOB KPYIHOTO pOraToro ckorta, nruuedadpuxk u
CBUHOKOMIJIEKCOB JUIsl KYJIbTUBUPOBAHMSI BBICILIUX BOJHBIX PACTEHUH.

2. VccnenoBath BIUSHUE MIEPBOHAYATBLHOM MIIOTHOCTA MAaTOYHBIX KYJIBTYp Ha
MPOJYKTUBHOCTD BBICIIMX BOJHBIX PACTEHHIA.

3. M3y4unTh NpoyKTUBHOCTh BOAHBIX PACTEHUN B KJIMMATHUYECKHUX YCIOBUSX
tora KeIpreizcrana.

4. UccnenoBaTh BIMSHUE cOOpa mpupocTa OHMOMAcChl Ha YpOKaMHOCTb
BBICIIMX BOJHBIX PACTEHMIA.

5. Onpenenuth MNPEAENbHO JOMYCTUMbIE KOHUEHTpAIlMd BO3ACHCTBUS B
YCIOBUSIX ~ OJHOKpPATHBIX U  MEPUOAUYECKH  TOBTOPSIOMUXCS  J00aBOK
MOBEPXHOCTHO-AKTUBHBIX BEILECTB AOACHMIbCYIb(aTa HATPUsI U MOBEPXHOCTHO-
aKTHBHBIX BEILIECTB CMECEBOI0O Mpenapara «AUCT» Ha BBICILIE BOJAHBIE PACTEHUSI.

6. J[aTh SKOJOTMYECKYIO OLEHKY BJIMSHHUS BBICIIMX BOJHBIX pPAacTeHHM Ha
¢dusznyecKkue CBOICTBA M XMMHUYECKHI COCTAaB CTOYHBIX BOJ >KMBOTHOBOJYECKHX
KOMIUIEKCOB KPYITHOT'O POraToro CKoTa, nTuiedadpruk U CBUHOKOMILIEKCOB.

/. I3yunTh BIMSHUE BBICIIUX BOJHBIX pACTEHUH HAa KadyeCTBEHHBIM U
KOJIMYECTBEHHBIM COCTAaB MUKPOOPTaHU3MOB, BOJHBIX I'PUOOB.
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Hay4Hasi HOBM3HA OJIy4YeHHBIX pe3yJbTaToB. B paboTe 000CHOBaHO HOBOE
HAay4YHOE HampaBlieHHE, oOecrneunBaroniee  KBaNUM(UIMPOBAHHBIA  BBIOOD
TEXHOJIOTUH OYHMCTKM CTOYHBIX BOJI XMUBOTHOBOJYECKHUX KOMIUIEKCOB KPYITHOTO
poraToro CKOTa, CBUHOKOMIUIEKCOB U MTHUIehAOpUK, COAECpKAIIUX TOKCHYHBIC
OpraHUYECKUE BEUIECTBA C UCIOJIb30BAHUEM BBICIIMX BOAHBIX PACTCHHIA.

OKCHEepUMEHTAIbHO OOOCHOBaHbl ONTUMAJIbHBIE KOHIIEHTPAIMM CTOYHBIX
BOJ )KUBOTHOBOYECKNX KOMILJIEKCOB KPYITHOT'O pOraToro CKOTa, CBUHOKOMIIIIEKCOB
u nruuedadpuk Ui KyJIbTHUBHUPOBAaHUS H3YYEHHBIX BHJIOB BBICHIMX BOJHBIX
pacteHuil. MccienoBaHo BIIMSHHE NMEPBOHAYAIBHOM IUIOTHOCTA HA YPOKAMHOCTH
BBICIIMX BOJHBIX PACTEHHUIA.

N3y4yeHa npolyKTUBHOCTb BBICIIUX BOJHBIX PACTEHUH B pa3Hble BpeMEHa rojia
B KJIMMaTHUYECKUX YCIOBUSAX tora KbIprei3craHa. YCTaHOBJIEHO BIMSHHUE cOOpa
npUpocTa OMOMACChHl HAa YPOKalHOCTh BBICIIUX BOJHBIX PACTEHUH.

OKCIEPUMEHTAIBHO HCCIEAOBaHbl MPEIENBbHO JONYCTUMBIE KOHUEHTPALUU
NOBEPXHOCTHO-aKTUBHBIX BEIECTB, TAaKMX Kak JOJCHWIbCYIb(paT HaTpus H
CMECEBOIo Ipemnapara «AUCT», Ha BBICIIME BOJHBIE PACTEHUS B YCIOBHUAX
OJIHOKPATHBIX U NEPUOIUYECKU MTOBTOPSIOMINXCS TOOABOK.

Brnepsbie B ycnoBusx tora Kelprei3ctana mpoBeIeHa 3KOJIOrHYecKasi OleHKa
BO3JICHCTBHS BBICIIMX BOAHBIX PACTEHUH HA (PM3MUECKHE CBOMCTBA U XMMUYECKUN
COCTaB CTOYHBIX BOJI ’)KUBOTHOBOJIYECKUX KOMIUJIEKCOB M NTULIE(AOPUK.

[IpoBeneHbl MHUKPOOMOJOTMUECKHE W  MHUKOJIOTMYECKHE HCCIIEeIOBAaHUS
CTOYHBIX BOJ JKMUBOTHOBOJYECKHX KOMIUIEKCOB KpPYIIHOI'O pOraToro CKoTa,
CBUHOKOMITJIEKCOB W NTUIE(PAOpUK 10 M TOCTEe KyJIbTUBHPOBAHUS H3YYEHHBIX
BUJIOB BBICIIMX BOJHBIX PACTCHHI.

IIpakTnyeckasi  3HAYMMOCTH  MOJYYEHHBIX  pe3yJabTaroB. B
IIPOMBIIIUIEHHBIX YCIOBHSIX allpOOMPOBAHBI M MMOATBEPKICHBI PE3YJIbTAThHl HAYYHBIX
UCCIIEIOBaHUM Ha Ja0OpaTOpHBIX M MUJIOTHBIX YCTAaHOBKAaX, 4YTO IO3BOJIUJIO
BHEJPUTH 000OIIEHHBIM Ka4eCTBEHHBIM COCTaB CTOYHBIX BOJ JKHBOTHOBOJYECKHX
KOMIUIEKCOB KpPYITHOTO pOTaToro CKOTa, CBHHOKOMIUIEKCOB, NTHIepaOpuk u
IOPEJIOKEHHYI0O TEXHOJIOTUIO OYUCTKM CTOKOB B OMOJOTMUECKHX IMpyJdax C
MCIOJIb30BAHUEM BBICHIMX BOJHBIX PACTCHUM.

Pa3paboTanHbie TEXHOJIOTUU OMOIOTMYECKON OUMCTKHU MO3BOJISIIOT COKPATUTh
00BbeMbI OMOJIOTHYECKUX TPYHoB a0 25 %, 3aTpaThl Ha JOOYMCTKY OUYMIIEHHBIX
crounbix Boa a0 20 % (akt BHempeHus OIICKOTO PErMOHAIBLHOTO YIPaBICHHUS
MuHucTepcTBa MPUPOIHBIX PECYPCOB, 3KOJOIMM W TEXHHYECKOrOo HaA30pa
Keiprenckoit Pecryomkm ot 10. 01. 2024 1.; 23. 01. 2024 1),

BbIsiBIIEHHBIE B JaHHOM HCCIIEJOBAaHUM KOJIMYECTBEHHBIE I1OKA3ATENH
YCTOWYMBOCTHU BBICIIMX BOJHBIX PACTEHHUN K ITOBEPXHOCTHO aKTHBHBIM BELIECTBAM
nojenuibcynbdara HaTpUs M CMECOBOro Ipernapara «AHUCT» BHOCST BKJIaJ B
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uHpopmarro 111 Gosiee  OOOCHOBAHHOTO TIPUMEHEHHSI U MOTYT OBITh
WCIIOJIP30BAaHBl TIPU  pa3pabOTKe, IJIAHUPOBAHMM ¥ BHEAPEHUHU OYHUCTKH U
JIOOYUCTKHA BOJHBIX OOBEKTOB.

OCHOBHBIE MOJIOKEHHS TUCCEPTALMU, BBIHOCHMbIE HA 3a1UTY:

1. OnTumanbHBIC KOHIIGHTPAIMM CTOYHBIX BOJl JKHBOTHOBOIYECKHX
KOMIIJIEKCOB KPYITHOTO POraToro CKOTa, CBUHOKOMIUJIEKCOB U MTUllePaOpuK aiis
KyJIbTUBUPOBAHUS BBICIIMX BOJHBIX PACTCHHI.

2. Teopernyeckue M  OIKCHEPUMEHTAIbHBIE HCCICAOBAHUS  BIUSHUS
IIEPBOHAYAJILHOM IJIOTHOCTH HAa YPOKAWHOCTD BBICIINX BOJHBIX PACTCHHM.

3. Ce3oHHAs TIPOIYKTUBHOCTH BBICIIMX BOJHBIX PACTEHUHN B YCIOBHUSX IOTa
KsIpreiscrana.

4. Biusinue cbopa mpupocta Oumomacchl Ha YpOKalHOCTh BBICIIMX BOJHBIX
pacTeHui, UCIOJIb3YEeMbIX B TEXHOJIOTUU OUYMUCTKH CTOYHBIX BOJI.

5. Meronpl  BBISIBICHHS  MPEAEIbHO  JOMYCTUMBIX  KOHIIEHTpaIUi
MOBEPXHOCTHO AaKTUBHOTO BEIIECTBA MOACIMIbCYIh(aTa HATPUS U CMECEBOTO
mpernapara AWCT Ha BBICIIME BOJHBIC PACTEHHUS B YCIOBHSIX OJHOKPATHOTO H
MIEPUOTNIECKOTO BHECCHHUSI.

6. dusnueckue CBOMCTBA W  XUMHUYECKHH COCTAaB CTOYHBIX BOJI
YKUBOTHOBOJTUYECKUX KOMIUIEKCOB KPYIHOTO pPOraToro ckora, nTuredalbpux u
CBUHOKOMIIJIEKCOB JI0 U MOCJI€ KYJbTUBUPOBAHUS BBICIITUX BOJIHBIX PACTECHUM.

7. MuxkpoOMOJIOTHYECKUT U MHKOJOTHYECKUH COCTaB CTOYHBIX BOJ
YKUBOTHOBOTUECKHX KOMILUIEKCOB KPYITHOTO POTATOTO CKOTA, CBUHOKOMILIEKCOB H
ntuteadpuK 10 U MOCKe KyJIbTHBHPOBAHUS BBICIITUX BOJIHBIX PACTEHUH.

JInuHblii BKJIQA JAUCCEPTAHTA 3aKIOYacTcss B pa3paboTKe IUIaHA
UCCJICIOBAHMSI, €ro IieJied M 3aJa4, B BBINOJHEHUU OCHOBHBIX DJTaroOB
JUCCEPTAIIMOHHON paboThl, 000OIIEHNH U UHTEPIIPETAIIMU JaHHBIX COOCTBEHHBIX
UCCJICIOBAHNM, HAITMCAHUN HAYYHBIX CTaTe U TUCCEePTAIMOHHONU PabOTHI.

AnpobGanuu  pe3yabTaroB auccepraumu. OCHOBHBIE  TOJOXKEHUS,
U3JIO)KCHHBIC B JIMCCEPTAllMOHHOM paboTe, pacCMOTPEHBI M OOCYKJICHBI Ha:
MexayHapoaHOW  HAy4YHO-TIPAKTUYECKOHM  KOH(epeHInH «AKTyanbHbIC
BOIIPOCHI OOTaHWKW U 3KOJIOTHH, T. XapbkoB, 27 HOs0ps 1996 roma (Xapbkos,
1996); MesxyHapoaHOl HaydHO-IIpakTHYeckoii koH(pepenuuu « V™M Plant Life in
Soth-West and Central Asia Symposium Tashkent, r. Tamkent 22-24 utons 1998
roga (Tamkent, 1998); MexayHapoaHOW HAyYHO-TPAKTUUYECKON KOH(EPEHIUH
«CoBpeMeHHBIEe TTpobsieM Ouosoruu W 3Kojioruu, . Camapkana, 5-8 utons 2002
roja (Camapxkang, 2002); PecnyOnukaHCKoW Hay4dHO-NPAKTUYECKONW KOHGMEpPEHIINH
«9koJyorusi U npupoaHbie pecypchl Tsub-1llans, r. Om, 16-19 urons 2002 rona
(Om, 2002); PecnyOaukaHCKOW  Hay4YHO-NIPAKTUYECKOM  KOH(EpEeHIUH
«CoBpeMeHHBIE  TPOOJIEMBI  TEOJIOTHH, OJKOJIOTHH, TPUPOJIOINOJIH30BAHUS,
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TEXHOJIOTUU 1 00pa3oBaHus, r. HonmoH-ATa, 22-24 suBaps 2005 roaa (O, 2005);
PecnyOnurkaHCckoil HayqHO-TIPAKTHUECKONH KOH(pEpeHIMH «AKTyalbHbIE BOIPOCHI
COLIMAJIBHO-?KOHOMHYECKOoro  pa3Butusa  IOxHoro  permona  Keipreizckoi
pecnyOJIuKH B YCIOBHUSX PBIHOYHBIX OTHOWEHUH, T O, 23-24 suBaps 2006 roga
(Om, 2006); MexayHapoaHOW  HAYyYHO-IPAKTHYECKOM KOH(EpEeHIUN
«AKTyallbHbIE MPOOJIEMbI UHKEHEPHOU TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, T.
Omi, 12-14 mapta 2008 roga (O, 2008); MexayHapoHOM HAYYHO-IPAKTUYECKON
koHpepenuu «Hayka Buepa, ceronns, 3aBrpa, r. HoBocubupck, 15-18 mas 2016
roga (HoBocubupck, 2016); | MexmyHapoiHOM KOHTpecce TIOPKCKUX HAPOJIOB IO
€CTECTBEHHBIM HaykaMm U meaunuae, r. Omr, 5-8 oktaops 2019 roxa (Om, 2019).
MyOoinukanuu  pe3yabTaroB  auccepramuu. OCHOBHBIE  HAYYHBIC

PE3YIBTATHl TUCCEPTALIUU OTPAKEHBI B 43 HayYHBIX CTaThIX, U3 HUX 2 B HAYYHBIX
U3JIaHUSX, WHACKCUPYEMBIX CHCTEMOM «SCOpPUS», 18 - B HaydHbBIX H3JAAHUSX,
BOLIEJAIINX B MEPEUYECHb PELEH3UPYEMBIX HAYUYHBIX IEPUOJUYECKUX W3TAHUU,
YTBEPXKJICHHBIX HalmoHaIBbHONW aTTeCTAlMOHHOM Komuccuen npu I[Ipesummente
Keipreckoit Pecyonuku, 10 crareii - B HAyYHBIX U3JaHUSIX, WHICKCUPYEMBIX B
cuctemax PUHI] ¢ umnakr-pakropom He meHee 0,1 u HayuHass MoHOTpadus.

Crpykrypa m o0bem padotbl. [luccepranionHas paboTa COCTOUT H3
BBEJICHMSI, 0030pa JIUTEepaTypbl, METOAO0JIOTUN U METOAOB UCCIIEAOBAHMS U 3-X IJ1aB,
pe3ysbTaTOB  COOCTBEHHBIX  HMCCIICOBAHMM,  3aKIIOYEHMsS, NPAKTHUECKUX
pPEKOMEHJIAIMi, CIMUCKAa HMCIOJb30BaHHBIX MCTOYHHMKOB W TpuioxkeHuiu. Pabdota
u3NoKeHa Ha 236 cTpaHuiax, WUIOCTpUpoBaHa 18 pucyHKaMu (B TOM YHCIE
JUarpaMMbl, cXembl), 26 Tabnuramu. bubnuorpaduueckuit ykazaTeiab COIEPKUT
254 WCTOYHMKOB PYCCKOA3BIYHBIX M HMHOCTPAHHBIX aBTOPOB, BKIIIOYAET
COOCTBEHHbIE MTyOJIMKAILIMN COUCKATES.

OCHOBHOE COJAEP XAHME PABOTbI

Bo BBejeHMu 000CHOBaHBI aKTyaJIbHOCTh M30paHHON TEMBbI MCCIICIOBAHMS,
OTIPEIEISIIOTCA OOBEKT M TMPEAMET WCCIEAOBAHUS; TMPECTaBICHBI I1e)b, 3aJa4d
HCCIIeIOBaHUsI, HayyHasi HOBU3HA, TEOpPETHYECKass W MpaKTUYEeCKas 3HAYMMOCTh
paboThl, OCHOBHBIEC MOJIOKEHUS, BRIHOCUMBIE Ha 3aIlUTY.

I'naBa 1. «O030p guteparypsbi». [laercs 0030p uccieaoBaHui mo Gpu3nko-
XUMUYECKAM CBOWCTBaM OCJIKOBBIX CHCTeM. PaccMmaTpuBaroTCs KpUTEPHUH
o0e33apakrBaHusi BOJABl M WX B3aUMOCBSI3b C BO3MOXKHOCTAMH pPa3pabOTOK
MEPCTIEKTUBHBIX TEXHOJIOTHI B 3TOW 00OJIACTH, METOJIBI OMOJIOTHYECKON OYMCTKU
CTOYHBIX BOJ, BO3MOXHOCTH MWCIOJIb30BAHUE BBICIIMX BOJHBIX PACTEHHUN B
MIPAKTUKE OYMCTKHU CTOYHBIX BOJ U MOBEPXHOCTHOI'O CTOKA.

I'maBa 2. «MeT010,10TUl 1 METOABI UCCJICIOBAHUINY.
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O0bekT wucciaenoBaHusl. I[IpefCTaBUTENIM  TMOJHOCTBIO  TOTPY>KEHHBIX
yKOpeHsrommxcst BOJAHbIX pactenuit — Vallisneria spiralis L., Potamogeton crispus
L., Elodea canadensis Michx., mpexcraBurenn MakpopuTOB, CBOOOIHO TIIABAIOIIHX
Ha TIoBepXHOCTH BojIbI — Eichhornia crassipes Solms., Azolla caroliniana Willd.

IIpeamer uccienoBanus. PuropeMearalrs CTOYHBIX BOJ )KUBOTHOBOYECKUX
KOMIUIEKCOB KPYITHOTO POTraTOro CKOTa, CBMHOKOMILJIEKCOB U NMTUIE(haOpUK.

MeTtoabl ucceIOBAHMA. DKCIEPUMEHTAIBHO-TIONEBBIE M JTAOOpaTOpHbBIE
UCCJIETIOBAHMSI, TPOU3BOICTBEHHAS POBEPKA.

Jis  TpoBeNeHHs] OSKCIEPUMEHTAIBFHOTO HCCICNOBAaHUS 10 M3YyYCHUIO
CHIDKEHHUSI COJepXaHHus cojied a3ora U ¢ocdopa ¢ HCIOIb30BAHUEM BBICIIUX
BOJHBIX pacTeHUil B Mpolecce OWOJIOrMYECKONM OUYMCTKH CTOYHBIX BOJ
UCIIOJIb30BAIM SMIIUPUUECKUN TTOJIXO/.

XuMuyeckoe NOTpeOJeHUE KHUCIOpOoJAa ONpenesuid  (POTOMETPUUECKUM
metogom [[TOCT 31859-2012]. buoxumuyeckue MOTPEOHOCTH B KHCIOPOIC
OTIPEAETISITN HOOMETPUYECKAM METOIOM.

[Ipu ompeneneHMM HUTPUTOB HCIONB30BAIN (DOTOMETPHUUECKHI METOH C
UCTIOJIb30BaHUEM CYIIb(PaHUIOBOM KUCIOTHI IPH MaccoBoii kKoHIeHTparuu oT 0,003
10 0,3 mr/am® Ge3 pas6asnenus mpo6sl. Hurpars! onpenenensl HOTOMETPHIECKAM
METOJIOM, HO C HCIIOJIb30BAHMEM CAJIMIMIOBOKHUCIOTO HATPUS HpPU MacCCOBOMU
xonuenTpauu ot 0,1 1o 2,0 mr/nm® 6e3 pas6asienus npobsl. IIpu He0OX0AUMOCTH
orpesieieHus 60Jiee BHICOKUX KOHIEHTpAIMi po0y pa30aBiisiiv, HO HE OoJiee YeM
B 100 pa3. IIpu BbISBIEHHHM NONMYCTUMBIX HArpy30K 3arps3HSIOIIMX BEIIECTB HA
OMOCUCTEMY C BBICIIMMHU BOJHBIMH PAaCTEHUSIMH B KayeCTBE BO3ACHWCTBYIOIIMX
BEIIECTB MPHUMEHSUIM TIOBEPXHOCTHO - AKTHUBHBIE BEIIECTBO OJCHMICYIbdar
HaTpUsA, a TaKXKE TOBEPXHOCTHO AaKTUBHBIE BEIIECTBA, COJEPXKAIUECST B
CMECOBOM IIpernapare «AUCT».

Bb160p BO3/IEHCTBYIOIIMX BEIIECTB ObLT 00YCIOBIIEH TEM, YTO CHHTETUYECKHE
MOBEPXHOCTHO aKTHUBHBIC BEIIECTBA BHECEHBI B PETUCTP MOTEHIIMAIBLHO OMACHBIX
XUMHYECKHUX ¥ OMOJIOTUYECKUX BEIIECTB.

JIns 3aHECEeHUsT U XpaHEHUsl YKMCIIOBBIX 3HAYECHHN U3MEPEHUN HCIIOJIb30BAIN
KOMITbIOTepHOE mporpammuoe obecrneuenue: Microsoft Office Professional —
Microsoft Excel.

baaronapuocTu. 3HauuTenbHas MOMOIIb W TOJAEPKKA B TMPOBEICHUU
ucciea0BaHui okazaHa 1. 0. H., mpod. P. I1I. [losxy6oBbiM. [TocTosiHHYIO TOMOIIL U
MOJIIEPXKKY B Mpoliecce padOoThI OKa3bIBAJI KOJUIEKTUB Kadeaphbl SKOJOTHH B OXpaHa
okpyxatomei cpeapl OmTY um. M. M. AnsbiiieBa u kadeapsl OHOJIOTHH, XUMUU U
npupozomnoszoBanus Oml TIY um. A.MseipcabekoBa.

I'masa 3. Pazpa0otka 3xojioru4eck 3pPeKTUBHBIX METOI0B MacCOBOI0
KyJ1bTHBHPOBAaHUSI BBICIIMX BOAHBIX PacTeHHil B CTOYHBIX BOJAX

8



’KUBOTHOBOJIYECKHUX KOMILIeKcOB M nruuedadpux. PaccMoTpeHbl BOMPOCHI
NEPCIIEKTUB HCIIOJIb30BAHUS M3YUYCHHBIX BHJIOB BBICIIUX BOAHBIX PACTCHMM, AJIS
JIOOYMCTKH CTOYHBIX BOJ| JKMBOTHOBOJYECKHX KOMIUIEKCOB KPYIHOTO POTaTOro
CKOTa, CBUHOKOMILJIEKCOB U NTHIIe()aOpHK.

3.1. Pa3paboTka MeT0/10B MacCOBOI0 KyJIbTHBHPOBAHUS BHICIINX BOJIHBIX
pacTeHuil Ha CTOYHOU BOJ€ KUBOTHOBOJYECKMX KOMILIEKCOB KPYIHOIO
poraroro ckora. MeToabl MaccoOBOTO KYJbTUBHPOBAHUSI BBICHIUX BOJHBIX
pacTeHu B CTOYHBIX BOJAaX >KMBOTHOBOJYECKUX KOMIUIEKCOB KPYITHOTO POTaToOro
CKOTa Ha OOJIBIINX IUIOMIAIX MTOKa HE pa3pabOoTaHbl.

W3BecTHO, YTO MPOMYKTUBHOCTh BOJHBIX PACTCHHHN B KYJbTYpE 3aBHUCUT OT
COCTaBa M KOHIICHTPAIIUU MTUTATEIHHOU Cpebl. B CBSI3M ¢ 3TUM MpeaBapuTEIbHO B
7a00pATOPHBIX YCIOBUSX OBUIM TMPOBEACHBI Psifi OMBITOB C IEIBIO IMOJ00pAaTh
HarOoJIee MOAXOIAIIYI0 KOHIIEHTPAIIMIO CTOUHBIX BOJ (prcyHOK 3.1.1).

z
[« ™
S
3 9
O®
P
o
=
©
cB 75% 50% 25% BB
100 100
% + BB + BB + BB %
25% 50% 75%
=4—Eichhornia crasssipes, r/m?>| 3250 5410 4320 2800 1250
——-Elodea canadensis, r/m? 2800 3600 4000 3500 1750
Potamogeton crispus, r/m? 2500 4100 3250 2500 2350
=>=Azolla caroliniana, r/m? 1050 1400 1750 2000 850
==Vallissneria spiralis, r/m? 2750 3500 2800 2000 1750

Pucynok 3.1.1 - Ilogbop onTUMaibHOM KOHILIEHTPAIIMM CTOYHBIX BOJI KPYITHOTO
poraroro ckoTa s KyiabTuBupoBanusi BBP. ITnotaocts MaTouHoM KynbTypsl 1000
/M2, IIpumeuanue: CB — crounas Boaa; BB — BogonpoBoaHas Boja

Hamu ombIThl mokaszaliv, 4To IS KyJdbTUBUpOBaHuUsl Eichhornia crassipes,
Potamogeton crispus u Vallisneria spiralis B cTrouHoli Bojie >KMBOTHOBOYECKHX
KOMIIJIEKCOB KPYITHOI'O POraTroro CKOTa Jy4dlIed Cpelod CUYMTAETCS CTOYHAs BOJA
(CB) 75 % + BogonpoBoHas Boaa (BB) 25 %. IIpu sTom npupocT chipoii 6noMaccsl
coctaBisit 5410 r/m?, 4100 r/m? u 3500 r/m2. Ins BeipamuBanus Elodea canadensis
CB 50 %+ BB 50 % (npupoct chipoit 6momaccer 4000 r/m?). Azolla caroliniana
ayuiie pacter B cpeae, rae CB 25 % + BB 75 %. Ilpupoct ceipoil Onomacchl
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cocrasisier 2000 r/m>.

[To HammM HaAOJFOAEHMSM, UHTEHCUBHBIA POCT BBICHIMX BOJHBIX PaCTEHUMN
3aBHCUT HE TOJBKO OT XapakTepa M COCTaBa MNUTATENbHBIX CpeA, HO U OT
MEPBOHAYAILHOMN TUIOTHOCTH MaTOYHBIX KYJIBTYP.

[IpoBeneH ps SKCIEPUMEHTOB U M3YYCHHS BIUSHUS TUIOTHOCTH TIOCEBA Ha
ypOXalHOCTh BOJHBIX pacTeHud. B mepuwon ombsiTa Temmeparypa BO3ayXa
KoJebanack B npezenax 25— 35° C, remneparypa Bojsl 18 -25° C, pH 6,5 — 7. OnbiT
npozaosmkaincs 9 aaei (tadbauna 3.1.1).

Ta6muna 3.1.1 - BrausHue MIOTHOCTH MOCEBa HAa YPOKAWHOCTH BBICIIMX BOJIHBIX
pacTeHuii (cpena - CToYHask BojJia KPYITHOTO POTaToro CKOTa)

Ne IInoTHOCTH B xonue omnbita (yepe3 9 cyTok) Cpennuii mpupoct
MaTOYHOHI Ceipas IIpupocT B cyTkH CBIPOI OMOMAcCCHI B
KYJBTYpBI, | GHomacca, I/M? KOHIIE OMBITA

/™? /™° % /™° %

1 2 3 4 5 6 7

Eichhornia crassipes (cpena - CB 75% + BB 25%)
1 1000 2326,0 1473 14,7 1326,0 132,6
2 2000 4774,0 308,2 15,4 2774,0 138,7
3 3000 7755,0 528,3 17,6 4755,0 158,5
4 4000 8525,0 502,7 12,6 4525,0 1131
5 5000 8970,0 4411 8,8 3970,0 79,4
6 6000 9750,0 416,7 6,9 3750,0 62,5
Azolla caroliniana (cpena - CB 25% + BB 75%)
1 500 1065,5 62,8 12,6 565,5 1131
2 600 1297,2 775 12,9 697,2 116,2
3 700 1547,0 94,1 13,4 847,0 121,0
4 800 1820,0 1133 14,2 1020,0 127,5
5 900 1605,2 78,4 8,7 705,2 78,4
6 1000 1550,7 61,2 6,12 550,7 55,1
Elodea canadensis (cpeaa - CB 75% + BB 25%)
1 1000 2428,0 158,7 15,9 1428,0 142,8
2 2000 5046,0 338,4 16,9 3046,0 152,3
3 3000 5677,5 297,5 9,9 2677,5 89,3
4 4000 6535,3 281,7 7,0 2535,3 63,4
5 5000 7467,8 274,2 55 2467,8 49,4
6 6000 8266,2 251,8 4,2 2266,2 37,8
Potamogeton crispus (cpena - CB 75% + BB 25%)
1 1000 2282,0 142,4 14,2 1282,0 128,2
2 2000 4750,0 305,6 15,3 2750,0 137,5
3 3000 7464,0 496,0 16,5 4464,0 148,8
4 4000 8405,5 489,5 12,2 4405,5 110,1
5 5000 8691,8 410,2 8,2 3691,8 73,8
6 6000 9387,6 376,4 6,3 3387,6 56,5
IIpooonocenue mabauyot 3.1.1
1] 2 \ 3 \ 4 \ 5 \ 6 \ 7
Vallisneria spiralis (cpena - CB 50% + BB 50%)

10



1 1000 2184,0 131,6 13,2 1184,0 118,4
2 2000 4706,0 300,7 15,0 2706,0 135,3
3 3000 7206,0 467,3 15,6 4206,0 140,2
4 4000 9828,0 647,6 16,2 5828,0 145,7
5 5000 9185,0 465,0 9,3 4185,0 83,7
6 6000 9696,3 410,7 6,8 3696,3 61,6

Haru ombIThl MOKa3aiy, 4To ONTUMAajIbHas II0THOCTH Eichhornia crassipes
u Potamogeton crispus mmsi KyJIbTHBUPOBAaHUSI B CTOYHBIX BOAAX KPYITHOTO
poratoro ckota 3000 r/m?. IIpu 3TOM cpeaHU MPUPOCT CHIPOM OMOMACCHI B KOHIIE
omnbiTa cocraniser 4755,0 (158,5%) u 4464 r/m? (148,8%). [yia Elodea canadensis
2000 /M2, mpupoct 6uomaccsl coctasusger 3046 r/m2. Vallisneria spiralis mydme
pacTeT Npu MIOTHOCTU MaTO4YHOM KynbTyphl 4000 r/m2. [IpupocT ceipoit OnomMacchl
coctasiysieT 145,7%.

IIpu mnotHoctu 3000-5000 r1/M? pocT BbINIEHA3BaHHBIX PACTEHUUN
3anepxkuBaerca. CnegoBaTellbHO, YMEHbBIIAETCd W HAKOIUIEHWE OHWOMaccChl C
€IMHULBI IJIOIAAN. DTO OOBSICHIETCA HEAOCTATOYHOCTHIO COJTHEYHOTO OCBEIICHHUS
JUst OTOCHMHTE3a KaK CIEJACTBUE B3aUMHOIO 3aTE€HEHUSI JTUCTOCTEOJIEH B MJIOTHBIX
KyJIbTypax.

VcranoBiaeHo, yro 800 r/mM? OHOMAacChl CUHMTAETCS OITHMAIbHOM IS
BheIpamuBanus Azolla caroliniana B cTouHBIX Bogax KPYIMHOT'O pOraToro CKOTa U B
KOHIIE ONBITa NPUPOCT Ouomacchl yBemuaubaercs 10 1020 r/m% Ilpu mioTHOCTH
900-1000 r/m? pocT cHUMXKaAETCH.

3.2. Pa3paboTka MeT0/10B MaCCOBOI0 KyJIbTHBUPOBAHUS BHICIIIMX BOJHBIX
pacTeHnd Ha CTOYHOIl BojAe nrTuuedadpuk. 3yyeHuss METOAOB MacCOBOTO
KyJIbTUBUPOBAHUS BBICIIMX BOJIHBIX PACTEHUN B CTOYHBIX BOAaX NTHUIle(HAOPUK
nokasaj, uro a1 Elodea canadensis ontumansHoi cpenoit cuntaetcs CB 75% +
BB 25%. Ilpu 3TOM MakcuMaibHBIM MPUPOCT ChIPOH OMOMACCHI B KOHIIE ONBITA
coctasisn 4750 r/m?. WmrencusHeii poct Eichhornia crassipes, Potamogeton
crispus u Azolla caroliniana na0mrogaercs mpu KyJIbTUBUPOBAHHH Ha CTOYHOM BOJIC
npu koH1eHTpannu CB 50% + BB 50%. IIpupocT ceipoit Gumomacchl cOCTaBIsSET
5950, 5000 1 3000 r/m?.

Jlyammit poct Vallisneria spiralis u Azolla caroliniana na6mrogaincs B cpenae
CB 25% + BB 75%. Ilpupoct cbipoii OGuomMacchl MpH IJIOTHOCTH MaTOYHOMU
kynsTypbl 1000 r/m? coctasmsin 4500 u 4250 r/m? (pucynok 3.2.1).
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=&—Eichhornia crassipes, r/m? 4200 5250 5950 3100 1300
——-Elodea canadensis, r/m? 3100 4750 4250 3600 1900
A= Potamogeton crispus, r/m? 3250 4000 5000 3500 2250
=>&=Azolla caroliniana, r/m? 1250 2250 3000 2500 750
==Vallisneria spiralis, r/m? 2750 3300 4000 4250 3000
-

Pucynoxk 3.2.1 - [Togbop onTUManbHOW KOHIIEHTPAIIMU CTOYHBIX BOJ NTUIle()aOpuK

AJI1 KYJIbTUBHUPOBAHNA BBICIIUX BOAHBIX paCTGHHﬁ.

Hauunas c¢ 2006 roma Hayanu JA€TajdbHO H3y4daTh BIMSHHUE IIJIOTHOCTH
MaTOYHBIX KyJIbTYyp Ha MPOAYKTUBHOCTH BBICIIUX BOJHBIX pacTeHHil (Tabiuia

3.2.1).

Tabnuna 3.2.1 - BiusHue mIoTHOCTH TOCEBa Ha YPOKaHHOCTD BHICIITUX BOJIHBIX
pacTeHuii (cpesia CTOYHBIX BOJI NTULIEaOPUK)

No [TmoTHOCTH B komnr1ie ombiTa (depe3 9 cyTok) Cpenuuii mpupocT
MaTOYHOHI Ceipas IIpupocT B cyTKH ChIPOIi OMoMacchl B
KYJbTYPHI, I/M? oromacca, KOHIIE OIbITa
/M /M’ % /™ %
1 2 3 4 3) 6 7
Eichhornia crassipes (cpena CB 50% + BB 50%)
1 1000 2602,0 178,0 17,8 1602,0 160,2
2 2000 6063,5 451,5 22,6 4063,5 203,2
3 3000 6714,3 412,7 13,8 37143 123,8
4 4000 7604,3 400,5 10,0 3604,3 90,1
5 5000 8489,3 387,7 7,8 3489,3 69,8
6 6000 8792,7 310,3 5,2 2792,7 46,5
Azolla caroliniana (cpena CB 50% + BB 50%)
1 500 1022,0 58,0 11,6 522,0 104,4
2 600 1312,8 79,2 13,2 712,8 118,8
3 700 1689,1 109,9 15,7 989,1 1413
4 800 2110,4 145,6 18,2 1310,4 163,8
5 900 2157,3 139,7 15,5 1257,3 139,7
6 1000 1882,0 98,0 9,8 882,0 88,2
Elodea canadensis (cpexa CB 75% + BB 25%)
1 1000 2242,0 138,0 13,8 1242,0 124,2
2 2000 5366,0 374,0 18,7 3366,0 168,3
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IIpooonxcenue mabauywor 3.2.1

1 2 3 4 5 6 7
3 3000 8481,0 609,0 20,3 5481,0 182,7
4 4000 8936,5 548,5 13,7 4936,5 1234
5 5000 8849,3 4277 8,6 3849,3 77,0
6 6000 9559,5 395,5 6,6 3559,5 59,3
Potamogeton crispus (cpexa CB 50% + BB 50%)
1 1000 2143,0 127,0 12,7 1143,0 114,3
2 2000 4844,0 316,0 15,8 2844,0 142,2
3 3000 7887,0 543,0 18,1 4887,0 162,9
4 4000 77575 4175 10,4 3757,5 93,9
5 5000 8588,3 398,7 8,0 3588,3 71,8
6 6000 8793,6 310,4 5,2 2793,6 46,6
Vallisneria spiralis (cpena CB 25% + BB 75%)
1 1000 1837,0 93,0 9,3 837,0 83,7
2 2000 4556,0 284,0 14,2 2556,0 127,8
3 3000 7806,0 534,0 17,8 4806,0 160,2
4 4000 10912,0 768,0 19,2 6912,0 172,8
5 5000 10536,8 615,2 12,3 5536,8 110,7
6 6000 10681,8 520,2 8,7 4681,8 78,0

OnbITl MO0 W3YYEHHUIO BIIMSHUSA IEPBOHAYAIBHOW IUIOTHOCTH MAaTOYHBIX
KyJBTYp MOKa3aJid, 4YTO ONTUMaJIbHAs IIOTHOCTH st Eichhornia crassipes - 2000
r/m 2. TIpx 5TOM IIPUPOCT CHIPOM OMOMACCHI B KOHIIE onbITa cocTapisn 4063,5 r/m?,
Elodea canadensis u Potamogeton CriSpus marT BBICOKHH TPHUPOCT ChIPOM
ouomaccsl (5481,0 u 4887,0 r/mM2.) npu nepBoHavanbHOM miotHocTH 3000 /M2,

Homyctumas mnotHocTh Vallisneria spiralis B murarensHoii cpene CB 25% +
BB 75% 4000 r na 1m? BogHOM nmoBepxnoctr. CpeaHuUii IPUPOCT CHIPOH GHOMACCHI
B KOHIIE OIIbITa paBeH 6912 r/M>.

3.3. Pa3padoTka MeTOI0B MACCOBOI0 KYJIbTHBHMPOBAHHMS BbICIIHX
BOJHBIX PACTEHHH HA CTOYHOM BOJe CBHMHOKOMILIEKCOB. B ycioBusx
WHTEHCUBHOTO J1a0OpaTOpPHOTO KyJIbTUBUPOBAHMS BBISBICHBI MPOIYKTUBHOCTD
W3YYCHHBIX BHJIOB BBICIIMX BOJHBIX PACTEHUN Ha PAa3MUYHBIX KOHICHTPAIUSIX
CTOYHBIX BOJI CBHHOKOMIUIEKCA C IEJIbIO TaTbHEHIIIEer0 HCTIOIb30BAHUS AT OYUCTKH
CTOYHBIX BOJI.

Pe3ynbTarhl IpOBEICHHBIX UCCIICOBAHNN CBUICTEIHCTBYIOT O TOM, UTO JJIS
BeIpainuBanus Eichhornia crassipes u Potamogeton crispus Ha cTouHo# Bojie Ooiee
onaronpusatasl CB 75% + BB 25%, npu KOTOpBIX IPUPOCT ChIpO OOMacChl paBeH
3636,0 u 3762,0 r/m>.

B nurarensnoi cpene CB 50% + BB 50% onTumManbHbI PUPOCT CHIPOU
onomaccel naet Azolla caroliniana (1476,0 r/m?) u Elodea canadensis (3384 r/m?).

B cpene CB 25% + BB 75% B komniie ombita chipas 6uomacca Vallisneria
spiralis mocturaer 5348,0 r/mM2, npupocT chlpoii 6uomaccel - 3348 r/m%. B cBa3u ¢
ITHM JaHHas Cpela CUYMTAeTCsl ONTHMajbHOU IUisi KyiabruBHpoBanus Vallisneria

spiralis (pucyHok 3.3.1).
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=&—Eichhornia crassipes, r/m?| 4780 5636 5150 4430 3350
=—Elodea canadensis, r/m? 4646 4916 5384 4268 3422
> ,
°tam°gre/t’3? crispus, 5456 | 5762 | 5132 | 4556 | 3638
=>4=Azolla carolliniana, r/m? 1693 2044 2476 2323 1585
==Vallisneria spiralis, r/m? 3404 4934 5078 5348 3458
Pucynox - 3.3.1 Ilogbop onTUMagbHOM KOHIEHTPAMH CTOYHBIX BOJI

CBHMHOKOMINICKCA OJIA KYJIbTHBHPOBAHUA BBICIIUX BOAHBIX paCTeHHﬁ.

br110 IIPOBCACHO CPABHUTCIIBHOC N3YUCHHUC BJIMAHUA INNIOTHOCTHU IIOCCBA HA

ypO’KaHOCTH BBIIICHA3BaHHBIX pacTeHui (Tadmuma 3.3.1).

Ta6nuna 3.3.1 - Bausinue miioTHOCTH moceBa Ha ypoxkaitHocts BBP (cpena

CB cBUHOKOMILIEKCA)

No [TnmoTHOCTH B komnrie ombita (depe3 9 cyTok) Cpennuit mpupoct
MaTO4YHOHI Ceipas IIpupocT B cyTkH CBIPOI OMOMACCHI B
KyJBTYpBI, I/M? | Guomacca, r/m? KOHIIE OIbITA
/™° % /™° %
1 2 3 4 5 6 7
Eichhornia crassipes (cpema CB 75% + BB 25%)
1 1000 26110 179,0 17,9 1611,0 161,1
2 2000 5664,0 406,0 20,3 3664,0 183,2
3 3000 6573,0 397,0 13,2 3573,0 119,1
4 4000 6673,0 297,0 74 2673,0 66,8
5 5000 11705,0 248,0 49 2232,0 44,6
6 6000 11994,0 198,0 3,3 1782,0 29,7
Azolla caroliniana (cpega CB 50% + BB 50%)
1 500 1094,0 66,0 13,2 594,0 118,8
2 600 14424 93,6 15,6 842,4 140,4
3 700 1758,4 117,6 16,8 1058,4 151,2
4 800 1649,6 94,4 11,8 849,6 106,2
5 900 1612,8 79,2 8,8 712,8 79,2
6 1000 1549,0 61,0 6,1 549,0 54,9
Elodea canadensis (cpena CB 50% + BB 50%)
1 1000 2332,0 148,0 14,8 1332,0 133,2
2 2000 5348,0 372,0 18,6 3348,0 167,4
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IIpooonxcenue mabauywt 3.3.1

1 2 3 4 5 6 7

3 3000 8157,0 573,0 19,1 5157,0 1719
4 4000 8857,0 539,7 13,5 4857,0 1214
5 5000 9250,0 472,2 9,4 4250,0 85,0
6 6000 9960,0 440,0 7,3 3960,0 66,0

Potamogeton crispus (cpexa CB 75% + BB 25%)
1 1000 2359,0 151,0 15,1 1359,0 135,9
2 2000 4754,0 306,0 15,3 2754,0 137,7
3 3000 7536,0 504,0 16,8 4536,0 151,2
4 4000 7672,0 408,0 10,2 3672,0 91,8
5 5000 8303,0 367,0 7,3 3303,0 66,1
6 6000 8799,0 311,0 52 2799,0 46,6
Vallisneria spiralis (cpena CB 25% + BB 75%)

1 1000 1953,0 105,9 10,6 953,0 95,3
2 2000 45440 282,7 141 25440 127,2
3 3000 7056,0 450,7 15,0 4056,0 135,2
4 4000 9992,0 665,8 16,6 5992,0 149,8
5 5000 8622,5 402,5 8,1 3622,5 72,5
6 6000 9138,3 348,7 52 3138,3 52,3

W3 mpuBeneHHBIX JaHHBIX BUIHO, YTO JJIs KyJbTUBUpoBaHMs Eichhornia
Crassipes Ha cTO4HOI BoJie CBUHOKOMILIEKCA oNTHMaIbHas miotHocts 2000 r/m2,
B KOHIIe OIbITa IPUPOCT ChIPOi Gnomacchl coctasun 3664,0 r/m2. Elodea canadensis
u Potamogeton crispus HauOOJBIIMNA MPUPOCT CHIPOH OWOMACCHI AAIOT TPH
IUIOTHOCTH MaTo4HOM KyabTyphl 3000 1/m2. IIp 3TOM CpeaHECYTOUHBIN IPUPOCT
ChIpoit Gnomacchl coctasisier 5157,0 u 4536,0 r/m?,

[lepsonauansHas 1ioTHOCT, 4000 T1/M?  cuuTaeTcs CPaBHUTEILHO
ontuMaibHOM 11 BeipamuBanus Vallisneria spiralis (mpupocT cbipoii GrmomMacchl
5992 r/mM?) ma crounoii Bome cBuHOKoMmIiekca. Jms Azolla caroliniana
TIEpPBOHAYAIBHEIN MIOTHOCTE 700 I/M? cumMTaeTCS MydmIeH A KyIbTHBHPOBAHUS.

3.4. TIpoaAyKTUBHOCTb BOJAHBIX pacTeHuii B yciaoBusix r. Om. Poct u
pa3BUTHE BOJAHBIX PACTCHHM 3aBHUCST OT YCIOBHH, B KOTOPHIX OHU pacTyT. CyTOUHBIE
PUTMBI, CBS3aHHBIC C YEPEIOBAHMEM JIHSA U HOYM, BBIPAXKAIOTCS B TOBBIIICHHOM
AKTUBHOCTU W 3aMEJJIEHUEM MPOLIECCOB >KU3HENESITEILHOCTH B 3aBUCUMOCTH OT
BpEMEHU CYTOK. B cBsi3u ¢ 3TUM B 1a0OpaTOPHBIX U MOIYNPOU3BOJCTBEHHBIX
YCIIOBHUSIX MBI U3y4YaIl YPOKAMHOCTh H3YYEHHBIX BHJIOB BBICIIINX BOIHBIX PACTCHHHA B
pa3HbIe MEePUOIbl ToJa B ycIoBusX r. O11l.

PesysnpTaThl Hammx OmbITOB Tokaszanu, uro Eichhornia crassipes, Elodea
canadensis, Azolla caroliniana, Vallisneria spiralis u Potamogeton crispus
WHTEHCUBHO PAacTyT M JAIOT ONTUMAJBHBIN MPUPOCT CHIPON OMOMACCHI B TEILIbIC
MecAIpl rona (MioHB-aBryct). C HACTYIUICHHEM XOJIOJHBIX JHEH (OKTSOph) W B
BECEHHHE MeCSIIbl (Mail) pOCT €€ Pe3Ko 3aMeIIAeTCs, CIEA0BATENbHO, U CHUXKAETCA
MIPUPOCT ChIPOI Oromacchl (pucyHok 3.4.1).
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—4—Eichhornia crassipes, r/m? 9750 13500 15768 14385 10300 7200
_._Azolla caroliniana, r/m? 1170 2250 3381 2550 1750 1100
_A_Elodea canadensis, r/m? 6520 8240 10128 9150 8500 6050
=>4 Potamogeton crispus, r/m? 9250 12630 14832 13650 11600 7320
= Vallisneria spiralis, r/m? 13000 15950 18606 17100 14200 11900
PI/ICYHOK 3.4.1- YPO)KaﬁHOCTL BBICIIINX BOAHBIX paCTeHHfI Pa3HbIC IICPHUOALI

roga B YCJIIOBHAX T. Om.

WNHTEHCUBHBIA POCT BBIICOTMEUEHHBIX PACTCHHM B YCIOBUSAX ropoaa Omr
Habmonaercs mpu Temmneparypax 29-32 °C.

Takum 06p2130M, AaHHBIC PACTCHUA B YCIOBHAX IOpoaa O11 MOXXKHO aKTHBHO
HCIIOJIB30BaTh AJISI OUYMCTKH PA3JIMYHBIX CTOYHBIX BOJ B TCUCHHC HICCTH MCCAIICB.

3.5. Buausinue cOopa mpupocTta 0MOMACCHI HA YPOKAHWHOCTH BBICIHINX
BOJAHBIX pacTeHuid. [IpoyKTUBHOCTh BOIHBIX MAaKpO(PHUTOB 3aBHCHUT TaKKE OT
CpoKOB cOopa ee mpupocta (pucyHok 3.5.1).

s E 7000 . = ,
s 3= 6000 — —
§ g 3§ 5000 : ’7# ==Y
S F 4000 — —
Q = o 3000
SO
s 5 2000
o0
1000 S
0
ExkeqHeBHb! Cbop uepes Cbop TonbKO
N Kaxkable 3 B KOHUe
" cbop
OHA onbITa
=o—Eichhornia crassipes, r/m? 3537,5 4125,3 3815,8
——-Elodea canadensis, r/m? 4457 5256 4784
Pot t i ,
i Potamogeton crispus 4654,3 5086,7 4855,8
r/m
=>&=Azolla caroliniana, r/m? 835,4 1115,7 974,3
==Vallisneria spiralis, r/m? 6344,4 6657,8 6471,3

Pucynoxk 3.5.1 - Biustaue cObopa nmprupocta 6momMacchl Ha ypOoKaiHOCTh BBICIIIHX

BOJHBIX PACTCHUMU.

[Ipu exenHeBHOM cOOpe pacTeHUs MEXAHWYECKHU IOBPEKAAIOTCA. ITO

MNPpUBOAUT K CHMIKCHUIO IMPOAYKTHUBHOCTU U, TECM CaAMbIM, CHUKACTCA KOJINYCCTBO
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ouomacchel. [IpoayKTUBHOCTH OMOMAcChl YMEHbINAETCS TakKe MPU OTCYTCTBUU
MOCTOSTHHOTO cOopa mpupocTa. DTO MPOUCXOAUT TJIaBHBIM 00pa3oM u3-3a
YMEHBIIEHUSI (HOTOCHHTETHYECCKOW MPOAYKTUBHOCTH PACTEHUU, KaK CJCICTBHUEC
YpEe3MEpPHOTO YBEIMYCHHSI MX TJIOTHOCTH B OacceitHax. MakcuManbHOE HaKOTIJICHUE
OoromMaccel HaOIOa10Cch IpU cOope OromMacchl uepe3 kaxzasle 3 aHs. [Ipu stom
MOCTOSIHHO TIOJIJIEP’KUBAJIaCh HEOOXOAMMAas MIOTHOCTh MAaTOYHOM KYJIBTYphl Ha
SAMHMUIIE TUIOIIA/IH.

I'naBa 4. BpisiBjieHHe TIpeAeJbHO JONMYCTUMbIX KOHUEHTPALMH
3arpA3HAIONIAX BelleCTB HA IKOCHCTEMY ¢ BBICIIMMH BOAHBIMHU PACTEHUSIMH.
B HacTosimee BpeMs B HAy4YHOH JUTEpAType MPAKTUYECKH HE UMEETCS JTaHHBIX O
JOTTYCTUMBIX KOHIICHTPAIMAX 3arPSA3HAIONINX BEIIECCTB Ha BBICIIINE BOTHBIC PACTCHUS,
MOCTYIAOIINX B BOJHYIO 3KOCHCTEMY 3a OMpESICHHBIM WHTEPBAI BpeMeHH. B
CBS3M C OTUM BO3HUKACT HEOOXOJUMOCTh MOJy4YyeHus wuHbopMmauu 00
YCTOMYMBOCTU PA3JIMYHBIX BUJOB BBICIIMX BOJHBIX PACTCHHM K 3arpsi3HAIONINM
BEII[ECTBAM.

4.1. buod¢pexrbl BO3aeCTBUA OAHOKPATHBIX 100aBOK MOBEPXHOCTHO
AKTHBHOI0 BelIeCTBA [0JeCHJIbCY/Jb(aTa HATPUs HAa BbICHINE BOJHbIE
pacreHusi. [Ipy MOCTaHOBKE OIBITOB MCIOJIB30BAINCH JTAOOPATOPHBIE MOJICIBHBIC
CHCTEMBI, COJICp KAIIie BBICIINE BOAHBIC pacTeHus1. B onbitax ¢ Eichhornia crassipes,
Elodea canadensis u Potamogeton Crispus, B akBapuyM C OTCTOSHHOMU
BOJONPOBOIHOM Boaor nomemanu o 500 r kaxzaoro pacrenus. [Ipu npoBenenun
ombita ¢ Vallisneria spiralis B akBapuym nomerianu mo 600 r pactenus. B ombirax
¢ Azolla caroliniana yuuteiBazoch 4nca0 HaABOAHBIX TUCTheB. Kaxkaas MoaenbpHas
CHCTEMa CoJieprKasia paCTEHUS OJTHOTO BHJIa BOJHBIX PACTCHHM.

B xaugecTBe BO3EHCTBYIONTNX BEIIESCTB MPUMEHSIIA TIOBEPXHOCTHO AaKTHBHBIE
BEIIECTBA JOJCIIUILCYIb(aTa HATPHS, a TAKKE TTOBEPXHOCTHO aKTHBHBIC BEIIIECTBA
cMecoBoro npenapara «Auct» npu kornentpauu 100; 150; 200; 250;

300; 400; 600; 800; 1000 mr/.

OnwITH ¢ OJHOKPATHBIMH JT00aBKaMH JOJICIUIILCYNIb(aTa HATPHS MOKA3aIIH,
YTO CPEIU HCIOIh30BAHHBIX BBICIIMX BOJHBIX PACTEHWN HanOOJIEe YCTONYHBOM
osuta Eichhornia crassipes.

['ubenp pactenuii B BapuaHTax omnbita ¢ koHientpanued JICH 1000,0 mr/n
orMeuvaiack depe3 29 cyrok. Elodea canadensis Owbuia oTHocuTenbHO Ooliee
YCTOMYMBOM K JEHCTBUIO OJTHOKPATHBIX T00ABOK IOACIMIbCYIb(hara HaTpus. Tak,
B omnbITax rubdens oosee 50% pactenuit Obi1a 3adukcupoBana yepe3 24 u 26 CyTok
OT HayvaJia OIbITa MPU KOHIEHTpanusax aoaermibcyabdara Hatpus 800 u 1000 mr/m.
B onmwiTe ¢ Potamogeton crispus mpu KOHIEHTpAIUAX JOJCIMIbCYIb(aTra HATPHS
paBHbIX 600 Mr/i rudens pacTeHuit HacTynana Ha 28 cyTku (Tabmuna 4.1.1).
Ta6nuna 4.1.1 - buosddexTsl BO31EHCTBUS OJJHOKPATHBIX JOOABOK TOBEPXHOCTHO
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AKTHBHOI'O BE€IICCTBA I[OI[CI_II/IJIBCYJIB(baTa HaTpHid Ha BBICHIMC BOJHBIC PACTCHUC

Bpewms, ue Bpewmsi,
Ne buomacca Konnen- OtHote- | pe3 KOTO - yepes
HanmeHnoBanwue co- (ceIpoit Tparst HUE KOJI- | poe KOTOpOE
pacreHus cy- BeC), T JCH, mr/n 4YecTBa HaOITIO - HaCTyma
na BEIIECTBA | JIAJIUCH na
K Onomacce | mepBble rudenp
pacTeHUl, [HEraTHBHBIC > 50%
Mr/T [IPU3HAKH, pacteHuil,
CYT. CYT.

1 2 3 4 5 6 7
Eihhornia 1 500,2 0,0 0,0 * *
crassipes

2 500,3 100,0 0,2 * *
3 500,2 150,0 0,3 * *
4 500,3 200,0 0,4 * *
5 500,6 250,0 0,5 * *
6 500,5 300,0 0,6 * *
7 500,8 400,0 0,8 * *
8 500,5 600,0 1,2 * *
9 500,2 800,0 1,6 28 *
10 | 500,4 1000,0 2,0 25 29
Elodea canadensis | 1 500,8 0,0 0,0 * *
2 500,3 100,0 0,2 * *
3 500,7 150,0 0,3 * *
4 500,1 200,0 0,4 * *
5 500,6 250,0 0,5 * *
6 500,3 300,0 0,6 * *
7 500,9 400,0 0,8 * *
8 500,3 600,0 1,2 26 *
9 500,4 800,0 1,6 23 26
10 | 500,4 1000,0 2,0 20 24
Potamogeton 1 500,3 0,0 0,0 * *
crispus
2 500,5 100,0 0,2 * *
3 500,4 150,0 0,3 * *
4 500,1 200,0 0,4 * *
5 500,2 250,0 0,5 * *
6 500,3 300,0 0,6 * *
7 500,7 400,0 0,8 * *
8 500,1 600,0 1,2 17 28
9 500,5 800,0 1,6 13 20
10 |500,1 1000,0 2,0 10 15
Azolla caroliniana | 1 600,4 0,0 0,0 * *
2 600,3 100,0 0,17 * *
3 600,5 150,0 0,25 4 7
4 600,4 200,0 0,33 3 5
5 600,3 250,0 0,42 2 3
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1 2 4

6 600,4 300,0 0,50 1 1
7 600,2 400,0 0,67 1 1
8 600,7 600,0 0,99 1 1
9 600,1 800,0 1,33 1 1
10 | 600,6 1000,0 1,66 1 1

Vallisneria spiralis | 1 600,5 0,0 0,0 * *
3 600,1 100,0 0,17 * *
5 600,5 150,0 0,25 * *
7 600,7 200,0 0,33 * *
9 600,7 250,0 0,42 22 *
11 | 600,1 300,0 0,50 17 *
13 | 600,4 400,0 0,67 13 17
15 | 600,1 600,0 0,99 11 14
17 | 600,3 800,0 1,33 5 8
19 | 600,4 1000,0 1,66 3 6

IIpumeuanue: * 3a 30 cyTok npoBeieHHUs OIbITa THOETN PACTEHUI HE TPOU3OIILIO.
JIMuTeNnbHOCTh MPOBEACHUS OMBITOB cocTaBisuia or 10 go 30 cyrok B

3aBHCUMOCTH OT CPOKOB IPOSIBIICHUS BO3/ICHCTBHSI BEIIECTB HA KU3HECTIOCOOHOCTH
pacTeHUi.

Cpenu n3y4eHHbIX BOJHBIX PACTEHUN OTHOCUTEIBHO 00JIe€ UyBCTBUTEILHOM K
neicTBHUIO AoAennIbCyibdara Hatpus Oblia Vallisneria spiralis. 'uGenb pacrenuii B
BapuaHTax ombiTa ¢ koHneHtpanusmu 400,0; 600,0; 800,0 u 1000,0 wmr/n
dbukcuposanuce uepes 17, 14, 8 u 6 cyTok.

Azolla caroliniana oxasanack kpaiiHe 4YyBCTBUTEIIBHOW K KOHIICHTPAIUSIM
noaeuibcyibdara Hatpus oT 300 Mr/a. OMepTBEHHE YaCTU JIUCTOBBIX MJIACTUHOK
B OMBITAX C KOHIEHTpauusmMu noaenuibeyibdara Hatpus 300,0; 400,0; 600,0; 800,0
u 1000,0 Mr/n HacTynaia Ha ciaeayrouid AeHb uHkyOanuu. ['ubens 6onee 50%
pacTeHU# 3apeTUCTPUPOBATN HA 7 CYTKU MPU KOHIICHTPAIMH JOJCIUILCYIb(daTa
Hatpus 150,0 mr/n 1 Ha 5 cyTku npu kKoHueHTparuu 200,0 mr/i.

4.2. buo3rdgdexTbl BO31eHCTBUS OJHOKPATHBHIX J00aBOK MOBEPXHOCTHO
AKTHBHOI0 BelleCTBA CMECOBOr0 Mpenapara «AHMCT» HAa BbICIIHE BOJHbIE
pacteHusi. OIBITHI TTO BBISBICHHIO BO3JCHCTBUS OJTHOKPATHBIX J00aBOK CMECEBOTO
npernapara «AWCT» Ha BBIINICHA3BaHHBIC PACTEHUS C IEJIbI0 IMOTCHIIMATBHOTO
UCIIOJIb30BaHUs UX JIJIS OYMCTKU CTOYHBIX BOJI IMOKasaiu, uro Eichhornia crassipes
Obl1a 3HAYMTEIIBHO 0OJIee YCTOWYMBA K JICHCTBUIO TAHHOT'O CMECOBOTO TIperapara.

Elodea canadensis u Potamogeton Crispus okaszanuch HanboJiee yCTOWIHUBBIMU
K JCHCTBUIO JAHHOTO CMecoBOro mpemapara. [Ipu stom, rubemnp Oomee 50%
pactenuii Obuta 3aduxcupoBaHa Ha 19 u 16 cyTku OT Hauajga OIbITa MPH
KOHIICHTpAIUsAX cMecoBoro npernapata «Auct» 800 u 1000 mr/x (tadbauna 4.2.1).

Ta6nuna 4.2.1 - buoaddexTsl BO3AeMCTBUS OTHOKPATHBIX T0OABOK CMECOBOTO
npenapara «ANCT» Ha BBICIIAE BOJIHBIC PACTCHUS
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HanmenoBanue Ne buomac Konue | OtHoenue Bpewms, Bpewms,
pacteHus co- ca H- KOJIMYeCTBA qepes qepes
cy- (celpo | Tpammsi | BelIecTBa K KOTOpOE KOTOpOE
na i JCH, ouomacce HaOmoma- | HacTyma
BEC), MT/JT pacTCHHIH, JIUCh na
r MI/T IIEpBbIE ruderns
HEraTHUBHbIE > 50%
TIPU3HAKH, pacreHu
CYT. W, CyT
1 2 3 4 5 6 7
Eihhornia crassipes. 1 500,5 0,0 0,0 * *
2 500,7 100,0 0,2 * *
3 500,2 150,0 0,3 * *
4 500,7 200,0 0,4 * *
5 500,2 250,0 0,5 * *
6 500,6 300,0 0,6 14 *
7 500,5 400,0 0,8 12 *
8 500,8 600,0 1,2 11 *
9 500,1 800,0 1,6 10 *
10 500,3 1000,0 2,0 10
Elodea canadensis 1 500,8 0,0 0,0 * *
2 500,2 100,0 0,2 * *
3 500,2 150,0 0,3 *
4 500,4 200,0 0,4 *
5 500,7 250,0 0,5 15 *
6 500,1 300,0 0,6 13 *
7 500,4 400,0 0,8 13 *
8 500,5 600,0 1.2 11 *
9 500,7 800,0 1,6 10
10 500,5 1000,0 2,0 9 19
Potamogeton 1 500,6 0,0 0,0 * *
crispus
2 500,3 100,0 0,2 * *
3 500,3 150,0 0,3 * *
4 500,4 200,0 0,4 17 *
5 500,4 250,0 0,5 14 *
6 500,7 300,0 0,6 14 *
7 500,3 400,0 0,8 11 *
8 500,3 600,0 1,2 9
9 500,4 800,0 1,6 7 16
10 500,6 1000,0 2,0 6 13
Azolla caroliniana 1 600,2 0,0 0,0 * *
2 600,6 100,0 0,17 * *
3 600,3 150,0 0,25 13 17
4 600,3 200,0 0,33 11 15
5 600,9 250,0 0,42 9 13
6 600,4 300,0 0,50 8 11
IIpooonscenue madnuyol 4.2.1
1 2 3 4 5 6 7
7 600,5 400,0 0,67 7 10
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8 600,3 600,0 0,99 5 10
9 600,4 800,0 1,33 5 18
10 600,4 1000,0 1,66 5 18
Vallisneria spiralis 1 600,3 0,0 0,0 * *
2 600,3 100,0 0,17 * *
3 600,3 150,0 0,25 * *
4 600,3 200,0 0,33 * *
5 600,5 250,0 0,42 17 *
6 600,3 300,0 0,50 13 17
7 600,2 400,0 0,67 10 13
8 600,3 600,0 0,99 7 12
9 600,4 800,0 1,33 5 8
10 600,8 1000,0 1,66 1 1

IIpumeuanue: * 3a 30 cyTok nNpoBeACHHUS ONbITa THOEIH PACTEHUI HE TPOU3OIILIO.
3a Bpems mposeaenust omnbitTa (30 cyrok) rmbemm Eichhornia crassipes we

HaO0JII01ATIOCH.

Azolla caroliniana u Vallisneria spiralis oka3anuch kpaiiHe 4yBCTBUTEIIBHBIMH
K TIOBEPXHOCTHO AaKTHMBHBIM BEIIECTBAM CMECOBOIO mpemnapata «Auct». llpu
koHneHTparuu 150,0, 200,0 1 300,0 Mr/1 3TH pacTeHHUS HAYMHAU ITOTHOATh.

4.3. UccaenoBanue mnpeaejbHO JONYCTHMbBIX HArPYy30K IOBEPXHOCTHO
AKTHBHOI0 BelIecTBAa 0JAeNWJIbCYJb(aTa HATPUST HA BBICHIHE BOJHbIE
pacTeHusi B YCJIOBUSIX MEPUOANYECKH MOBTOPSIIOIIMXCHA T00aBOK.

B xone mpoBeneHHs BTOPOTO dTara OMBITOB MO W3YYEHUIO YCTOWYUBOCTH
makpodutoB k [IAB nopemwibcysnbhara HATpuUs B YCIOBUSX MEPUOIAYECKU
MOBTOPSAIOMIMXCA J00aBOK, ObUIa TMOJy4YeHA JOIMOJIHUTENbHAs WH(pOpMaIus,
XapaKTePU3yIOIIasi €ro OmacHOCTb.

Pe3ynbpTaThl OMBITOB MOKA3bIBAIOT, YTO TIPH BHECEHUU 703 AOJCIUILCYIb(aTa
HATpHs, B OMPEICICHHOM HAIl030HE, CYIIECTBYET MpsSMas 3aBUCHMOCTb MEXIY
pa30Boit T00aBKOM M OOIIMM KOJUYECTBOM BHECEHHOTO B CHCTEMY 3arpsI3HSIOIICTO
BEIIECTBA.

CrnenoBatenbHO, 4YeM Oo0Jblle pa3oBas 100aBKa, TeM OOJBIIYI0 CyMMapHYIO
7103y 3arPS3HSIONIECTO BEIIECTBA BRIICPKUBAIOT PACTEHUS, TIPEK/IC YEM TTOTUOHYTh.
[Tpu »>TOM mMaHHAs 3aBUCUMOCTH HAPYIIAETCS MPU YBETUYCHUHN PA30BOil J0OOABKH C
1,9 no 8,5 mr/m.

JIns BapuaHTOB OMBITOB C pa3oBbIMH J00aBkamu oT 0,7 mo 1,9 mr/m Bpems
unkybaru  Eichhornia crassipes, Elodea canadensis w Potamogeton crispus
coctaBisiio ot 322 no 372 cyrok. Bpems unkyoanuu Vallisneria spiralis u Azolla
caroliniana cpaBautenbHO HIDKe (0T 222 mo 358 cyrtok). Bpems mukyOaruu
Eichhornia crassipes, Elodea canadensis w Potamogeton crispus npu
KOHIICHTpAIIMU C pPa3oBbIMM J00aBkamu oT 8,5 mo 16,9 mr/m, 3HaAYUTEIHHO
CHIDKaeTcss U coctaBisieT oT 18 mo 64 cyrok. [ms Vallisneria spiralis, Azolla
caroliniana ot 7 a0 24 cyrok (Pucynku 4.3.1 u 4.3.2).
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Pucynok 4.3.1 - lunamuka u3MeHeHus 3HaueHui oomero koiaumdectsa [IAB JICH,
IIOCJIe BHECEHHS KOTOPOro HacTynaia rudenb >50% BBICIINX BOJHBIX PACTCHUH.
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) ’ 85 16,9 50
100
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Pucynok 4.3.2 - Jlnramuka u3MeHeHus 3Ha4eHMH oOmero komuuectBa [IAB JICH,
MOCJIe BHECEHUS] KOTOPOTo HacTymasna rudeinsb >50% BhICIIUX BOJHBIX PACTEHUH.

Jlnst onibITOB ¢ pa3oBbiMU Jo0aBkamu oT 50 mo 100 Mr/a Bpemsi HHKyOaruu
BBIIIIE OTMEUEHHBIX PACTEHUM cocTaBysuio OT 1 10 29 cyTok, To ecTh He Oosee 4
HENCIb.

Takum 00pa3oM, 3aBUCUMOCTh MEXIY pa30BOM U CyMMapHOUW g00aBKOM
3arpsI3HSAIONIETO  BEIIECTBA € YYETOM BPEMEHHBIX MapaMeTpoB  HArpy30K
JTOACIUIbCYNIb(aTa HATPUSl CBUIETEIBCTBYET 00 OTHOCUTEIHLHON OE€30MacCHOCTH
pazoBeIX 100aBok oT 0,7 10 1,9 mr/m.

B BapuaHTax ONBITOB C OTHOCHUTEJIBHO OOJIBIIMMHU 3HAYEHUSIMU Pa30BBIX

nob6aBok (or 50 wMr/m w Bblme) Bpems HHKyOanuu ObUIO  KpaiiHe
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HENPOAODKATEIBHBIM (0T 1 CYyTOK 710 4 HE/IEeNb), MPH TOM CyMMAapHBIE 10361 SIBHO
BBIXOJIMIIA 32 TIPEJEIbl JUANa30Ha YCTOWYMBOCTH UCIIOJB3YEMBIX BHUIOB BOJHBIX
pacteHuii. B BaprmanTax onbITOB, BpeMsi HHKYOAIlMu KOTOPBIX COCTABIISUIO IMOPSIKA
OJTHOTO Mecsna (MpU yBEIMYCHUH pa3oBoil mobaBku ¢ 1,9 mo 8,3 mr/m), Ob110
BBISIBIICHO  CHIDKGHHE CYMMapHOW JI03bI TIPU  YBEJIMYCHWH  KOJIHYECTBA
noJeIbcynbdara HaTpuss B Pa30BBIX J00aBKaX. OTO CBHUACTEIBCTBYET O
CHIDKCHUHW YPOBHS YCTOMYHUBOCTH.

Jlommyctumasi cyMMapHasi Harpy3ka JOoJeIUIbCybdaTa HATPUS B yCIOBUSIX
IIPOBEJICHHBIX OIBITOB cocTaBisuta Juist. Eichhornia crassipes — 11,9 mr/muHa 1 1
duTomaccel npu cpoke nakyoarmu 342 cyrok; Elodea canadensis — 11,8 mr/n na 1
r ¢uTOMacchl mpu cpoke uHKyOamu 336 cyrok; Potamogeton crispus — 11,3 mr/n
Ha | r puromaccer mpu cpoke nakydanuu 322 cyrok; Vallisneria spiralis— 10,1 mr/n
Ha 1 r puromaccel mpu cpoke nukydaiuu 287 cyrok; Azolla caroliniana — 16,4 mr/n
Ha 1 r ¢puTOMacchl npu cpoke nHkydaruu 222 cyTok (pucyHok 4.3.3).

< 400
o 350 |——#=
S 300
g < 250 -
> 200
E2 = 150
o oM
g g > 100
g g = 50
T O Eichh
E |cniaor Elodea Potamo | Vallisne Azolla
51 . canade geton ria carolini
[ crassipe . . .
. nsis crispus spiralis ana
MaKcumanbHas
NPOAO/KNTENBHOCTb 342 336 322 287 222

WMHKy6aumm, cyTt

== Obuee Konuyectso ACH,

BHECEHHOe B CUCTEMY B
BUAe pacnpeneneHHbIX BO
BpemeHn A06aBoOK, 11,9 11,8 11,3 10,1 16,4
npuxogAaweecaHalr
6romacchl (cbipoit Bec),

mr/r

—— Konunyectso
3arpA3HAloOLLEro BeLecTsa 1,9 1,9 1,9 1,9 1,9
B ogHoOW aobasKe, mr/n

Pucynox 4.3.3. — JlomycTuMbIe B UICTIOJIb30BAHHOM PEKUME HHKYOAITUU CyMMapHbBIE
Harpy3Ku MOBEPXHOCTHO aKTUBHOTO BEIIECTBA JOACIMIbCYIb(haTa HaTpus HA 1 T
CBIPOW MACChI BBICIIIUX BOJHBIX PACTCHHI.

OneITel  C IIPUMCHCHUEM  IICPUOJUYCCKH  IMOBTOPAIOIMINXCS ,Z[O6aBOK
IMOBCPXHOCTHO AKTHBHBLIX BCIICCTB CMCECCBOI'O IIpCIiapara «AUCT» MO3BOJMIU
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NOJIYYUTh MHGOPMAIMI0 O TpeaenaXx YCTOMYMBOCTH K JIaHHOMY CMECEBOMY
npenapary B pexKuMe HHKYOaIuu.

B Tabmume 4.3.1 oTpakeHBl MaKCHMalbHBIE HArpy3KH, CO37aBacMbIe C
MOMOIIbIO MEPUOANYECKH TOBTOPSIOMMXCA J00aBOK MOBEPXHOCTHO AKTHUBHBIX
BEIIIECTB IIpernapara «AHUCT», MPU KOTOPBIX HE HAOJIONANOCh 3HAYMTEIbHBIX
U3MEHEHUN B COCTOSIHUU BBICIIMX BOJHBIX PACTEHUN B MOJEIBHBIX CHUCTEMaXx IO
CPaBHEHUIO C KOHTPOJIbHBIMHU.

Tabmuma 4.3.1 - HM3yueHue mpeneraoB YCTOWYMBOCTU BBICHIMX BOIHBIX
pacTeHuil B MOJICIbHBIX CUCTEMAX

Ne HanmenoBanue CymmapHble Komnuec- | Kommu- | Bpewms, B TeueHue
pacreHui konuyectBa CMC, | TBOo CMCB | uectBO KOTOpOTO HE
HE IPUBOJAIINE B OJTHOM noba- Ha0JII0AaI0Ch
cocrossHuuu BBP B nobaBke, BOK BUJIUMBIX
MOJIETBHBIX M/ W3MEHEHUH B
cHCTEMaX, MI/JI coctosinuu BBP B

MOJEJIBHBIX CUC-
TE€MaX, CYTKH

1 | Eihhornia crassipes 262,5 12,5 21 51

2 | Elodea canadensis 150,0 12,5 12 28

3 | Potamogeton 125,0 12,5 10 24
crispus

4 | Vallisneria spiralis 100,0 12,5 8 18

5 | Azolla caroliniana 50,0 12,5 4 10

IIpumeuanue: BBP — Briciine Bogubie pacteHus; CMC — cMa304HO-MOIOLIUE CPEICTBA.
PesynbTaThl HaIIMX OMBITOB MOKa3biBaOT, yto aast Eihhornia crassipes

JOTYCTUMAasl B peKMME UHKYOalluu cCyMMapHasi Harpy3ka MOBEpXHOCTHO aKTHBHBIX
BEIIIECTB CMECEBOI0 Tpemnapara «AucT» coctaBisieT 262,5 mMr/i npu UHKyOaluu B
TeyeHue 21 cyTok npu KojaudecTBe BemiecTBa B 1 qobaske — 12,5 mr/m.

Jlomyctrmasi cymmapHas Harpy3ka IOBEpPXHOCTHO AaKTHBHBIX BEIIECTB
npernapara «AUCT» B yCIOBHSX TPOBEICHHBIX ONBITOB cocTaBisuia 1uisi: Elodea
canadensis — 150 mr/n npu nHKyOanuu B Teuenne 12 cyTok npu pa3oBoii 100aBKe —
12,5 mr/m; Potamogeton crispus — 125 mr/in npu uHKyOanuu B Tedenue 10 cyTok —
12,5 mr/m.

Jlnst MeHee YCTOWYMBBIX BHJOB MAaKCUMaJIbHO JOIMYCTUMAas CyMMapHas
Harpy3Kka MOBEpXHOCTHO aKTHBHBIX BEIIECTB Ipemapara « AUCT» COCTaBIsIA JJIS:
Vallisneria spiralis — 100 mr/n npu uHKyOaIuu B TCUECHUE 8 CYTOK MPHU Pa30BOii
nobaske — 12,5 mr/mn; Azolla caroliniana - 50 mr/ax npu uHkKyOanuu B TeueHue 4
cyTok— 12,5 mr/m.

Ha ocHOoBaHMM MOJMy4EHHBIX JAHHBIX OBUT MPOU3BEICH PACUET OMYCTUMBIX
CYMMapHBIX Harpy3oK MOBEPXHOCTHO aKTHBHBIX BELIECTB CMECEBOIO Ipemapara
«AuCT» Ha cHcTeMy C MakpoduTamu B mepecuyere Ha | T OMomacchl pacTeHUi
(pucynok 4.3.4).
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40
30 e
%8 e — e
° - Eichhorni
. . ichhornia
Azolla | Vallisneria |Potamoget| Elodea .
.. . . . | crassipess
caroliniana| spiralis | on crispus |canadensis Solms

= MaKcMmanbHas
NPOAONKUTENIbHOCTb 10 18 24 28 51
WMHKybaumn, cyT.

=  (ObLLee KoAnYecTso
npenapata "Anct"
BHECEHHOE B CUCTEMY B
BMAE pacnpeaeneHHbIX BO
BpemeHun 106aBoK,
npuxogAaweecaHa 1r
6uomaccsl (cbipoii Bec),
mr/r

3,3 6,6 8,2 9,7 17,3

Konunyectso
3arpA3HAloLLero BeLecTsa 12,5 12,5 12,5 12,5 12,5
B ogHOW Aobaske, mr/n

Pucynok 4.3.4 - Jlomyctumbie cyMMapHbI€ Harpy3KH MpenapaTa « AUCT» Ha BBICIIHE
BOJIHBIE PACTEHUS B MiepecueTe Ha 1T OmomMacchl pacTeHUN

Takum o0OpazoM, B HCIIOIB30BAHHOM pEXUME HHKYOAIMH JOIMYCTHUMBIC
cymmapusie Harpy3ku [IAB npenapara «Auct» Ha CUCTEMBI C BBICIITUMH BOJHBIMU
pacTeHusIMH B miepecdere Ha 1 © GMoMacchl pacTeHui cocTaBisuim ist: Eichhornia
crassipes — 17,3 Mr/r npu MakCHUMaJbHOW MPOJOIKMTEIBHOCTH HHKyOarmu 51
CYTOK M KOJIMYECTBE BEIECTBA B 0xHOM mob0aBke 12,5 mr/m; Elodea canadensis n
Potamogeton crispus - 9,7 u 8,2 MI/r ipu MaKCHMMaJbHOH MPOIOIKUTEIBHOCTH
unkyOaru 28 u 24 cyrok; Vallisneria spiralis - 6,6 mMr/r npu mMakcuMaibHOI
npoaomkuTeabHocty 18 cyrok; Azolla caroliniana - 3,3 Mr/r mpu MakCHMaIbHOM
MPOJIOIKUTETLHOCTH 10 CYyTOK M KOJIMUECTBE BEIIECTBA B OJTHOM J100aBke 12,5 Mr/i.

I'maBa S. Jxojioruyeckasi OEHKa HCIOJb30BAHHMA BBICHIMX BOJHBIX
pacTeHuil nMpu OHOJIOTMYECKON OYHUCTKE CTOYHBIX BOJ KHBOTHOBOAYECKHX
KOMILIEKCOB U nTuuedadpuk. BplieoTMEYEHHBIE pacTEHUs XOPOIIO PacTyT B
MATATENIbHBIX CPEAAX U3 OTXOAOB KUBOTHOBOJICTBA.

5.1. buosiornyeckasi 0YMCTKA CTOYHBIX BOA (pepMEepCKOro Xxo3siiicraa

“Kacbim Ata”. [IpoBeneHO CpaBHHUTENIbHOE H3y4eHHE (DU3UYECKUX CBOWMCTB U
XHUMHYECKOTO COCTaBa CTOYHBIX BOJ (hepmepckoro xo3siicTBa «KacwkiM aTa» 10 u
TOCJIe BBIpAIIMBAHMS MPEACTABUTEICH BBICIIMX BOAHBIX pacTeHmid — Eichhornia
crassipes, Elodea canadensis, Potamogeton crispus, Vallisneria spiralis, Azolla
caroliniana (pucynku 5.1.1 u 5.1.2).
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2000
1800
1600
1400
1200
1000
800
600
400
pH |[3anax,| Pacts | BMKS5, | Okuca | Ammu |Hutpu | Hutpa | docd |B3sel| MaoTH
6annbl|OpeHH| Mr |Aemoc| ak, Thl, Tbl, | aTbl, |eHHble| bIA
bid | 02/n | T, Mr| mr/n | mr/n | mr/n | mr/n |Bewec|octaTto
Kucno 02/n TBa, K,
poa, mr/n | mr/n
mr
02/n
|l,£l,oonblTa 7 5 0 1950 |1702,1| 15 0,1 0,1 8,4 2,9 550

Pucynok - 5.1.1 - ®usndeckue CBOMCTBA U XUMHUUYECKUUA COCTAB CTOUYHOM BOJIbI
dbepmepckoro xo3siictBa «KackiMm ATa» 10 KyJIbTHBHPOBAHHUS BBICIINX BOIHBIX
pacTEHUI.

400 _ _
350
300 [
250
200 1
150
100
58 il il il il el |
Eichhornia Elodea Potamoge | Vallisneria Azolla
crassipes | canadensi | ton crispus | spiralis carolinian
s a
HpH 7 7 7 7 7
M 3anax, 6annbl 0 0 0 0 0
M PactBopeHHbIl Kucnopoa, mr 02/n 15,6 15,8 16,3 15,9 13,7
M BIMK5, mr 02/n 18,9 19,3 19,7 20,1 13,2
B Okucnaemoctb, mr 02/n 20,6 21,2 21,7 21,5 22,2
B AMMUaK, Mr/n 0 0 0 0 0
H HuTpuTbl, Mr/n 0 0 0 0 0
H Hutpatbl, mr/n 0 0 0 0 0
docoatbl, mr/n 0 0 0 0,5 0,2
I B3BelleHHble BellecTsa, Mr/n 0 0 0,2 0,1 0,5
MNOTHLIN OCTaToK, Mr/n 356,7 362,2 367,1 369,3 372,3

Pucynoxk - 5.1.2 - ®usnueckue CBONCTBA M XUMUYECKHIA COCTaB CTOYHOM BOJIBI
dbepmepckoro xo3siicTBa «KackiM ATay nocie KyJbTUBUPOBAHUS BBICIIUX BOJIHBIX
pacCTECHUH.

B naboparopHbpix yciaoBuUAX ~cmycTs 9  gHeH  mocie  BHECEHUS

BBIIIICOTMEYEHHBIX PACTEHWM B AaKBApPUyM CO CTOYHOM BOJOM MOSIBUJICA
pacTBOpeHHBI B Boje kuciopon (ot 13,7 mo 16,3 mr /O a). 3HAUATENHHO
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YIIYUIIUIINCH (1)I/ISI/IIICCKI/I€ CBOMCTBA ¥ XMMHUYECKUN COCTaB BOJBI.

Takum O6p330M, dAHAJIN3 TIIOJYYCHHBIX JOaHHBIX IIOATBCPKAACT BHIOBBLIC

pasimansa paCTCHI/Iﬁ 10 CIIOCOOHOCTH AKKYMYJIMPOBAaTb TOKCHUYHBIC BCIICCTBA.

W3ydyennsie BuABI 007amaf0T HanOOJIee WHTEHCHBHOW a30TOIOIJIONIAIONICH H
docdaronoriomnaroniei

cnocoOHocThro.  Akkymyssinust  BIIK,

B3BCIICHHBIX

BCIICCTB, INIOTHOI'O OCTATKA BBIIICOTMCYCHHBIMHU PACTCHUAMU OCYHICCTBIICTCA C

CPAaBHUTEJIBHO OJIMHAKOBOU 3(PPEKTUBHOCTHIO.

MukpoOnoJIOTHYeCKUE HCCIIEIOBAaHUS OXBAThIBAIOT BECEHHUN (Mail),
JeTHUH (aBrycT) U oceHHul (OKTIOpH) mepuos! (Tadamma 5.1.1).
Tabmuma 5.1.1. - O6miee KOIMYECTBO canmpopUTOB U OaKTEpHid

KHILIEYHOU IPYIIIBI B CTOYHBIX BOJaxX epmepckoro xo3saicTa «KacsiM atay

~

Canpoutsr, Ki1/mMi BI'KII, kn/mn
Ne Bapuanter ombrros Jlo omrwiTa IIocne onbiTa Jlo ombITa Ilocne
OIIbITa
1 2 3 4 5 6
Maii
1 CB ¢ Eichhornia| 38700+1,3 780+0,7 54300+1,4 180+0,7
crassipes
2 CB c Elodea canadensis |  38700+1,2 820<+1,1 54300+1,1 213+0,5
3 CB ¢ Potamogeton | 38700+1,4 840+0,6 54300+1,6 262+1,1
crispus
4 CB c Vallisneria spiralis| 38700+0,9 790+0,9 54300+1,3 207+0,9
5 CB ¢ Azolla caroliniana 38700+1,1 860+1,2 54300+1,3 282+0,8
Asrycr
1 CB ¢  Eichhornia | 45000+1,4 687+0,7 62000+1,7 136+0,3
crassipes
2 CB c Elodea canadensis |  45000+1,1 731+0,9 62000+1,1 176+0,8
3 CB ¢ Potamogeton | 45000+1,3 767+1,1 62000+1,4 205+1,1
crispus
4 CB c Vallisneria spiralis| 45000+1,6 712+0,8 62000+1,5 252+0.4
5 CB c Azolla caroliniana | 45000+1,2 795+0,7 62000+1,3 298+1,0
OxTs0ph
1 CB ¢ Eichhornia| 40000+1,5 805+1,2 58500+1,2 161+0,4
crassipes
2 CB c Elodea canadensis |  40000+1,7 825+0,3 58500+1,4 188+0,3
IIpooonxcenue mabauyol 5. 1.
1 2 3 4 5 6
3 CB ¢ Potamogeton | 40000+1,3 847+0,8 58500+1,6 211+0,8
crispus
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4 CB c Vallisneria spiralis| 40000+1,1 817+0,6 58500+0,8 182+0,6
5 CB c Azolla caroliniana | 40000+1,1 878+0,4 58500+1,3 22140,9

IIpumeuanue: CB — cTtounas Boja
B aBI'yCTC MCCALC COACPIKAHUC CaHpO(I)I/ITOB B CTOYHOH BOAC JO OYHCTKHU

noxomut a0 45000 xi/mi. Yepes 10 mgueit mocie kyasTuBupoBanus Eichhornia
crassipes, Elodea canadensis, Potamogeton crispus, Vallisneria spiralis u Azolla
caroliniana ux xonuuecTBoO cHMXkaercs 1o 687, 731, 767,712, 795 kn/mi.

B Becennuwe (mail) u oceHHue (OKTSIOpb) MEpPUOABI TOJa COJEpKAHUE
canpopuToB B CTOUHOM Boze 10 ouncTku coctasisiio 38700 u 40000 kn/mu. [Tocne
KYJIbTUBUPOBAHUS BBICIINX BOJHBIX PACTEHUHN X KOJIUYECTBO CHU3WIOCH OT 780 10
878 xi1/MJ1 COOTBETCTBEHHO.

JIist  BBISBIIGHUS YPOBHSI (DEKaIbHOTO 3arps3HEHUS] CTOYHBIX BOJ MBI
OTpENEISUIM MPUCYTCTBUE B IMpoOax OaKTEepHil TpyMNIbl KUIIEYHOW MaIOYKU
(BI'KII). B Becennuii nepuoa B crounoi Bojie komdecTBo BI'KII cocrasisiio 38700
KJI/MJI. B KOHIIE OmbITa B CTOYHOM BOJIE€ C BBICIIUMH BOJHBIMU pacTeHusMu BI'KII
pe3ko cHmxkaercs (ot 180 mo 282 ki/mit). Takas ke 3aKOHOMEPHOCTh HAOII0JaeTCs
U OCCHBIO.

N3ydeH BUIOBOM COCTAaB BOAHBIX TPHUOOB CTOYHBIX BOJX B TIpyJax
dbepmepckoro xo3siicTBa «KackiM ata» 10 U MOCE BBIPANIUBAHUS HCCIETYEMBIX
pacrenuii (Tabmmima 5.1.2).

Tabmuma 5.1.2. - BumoBoii cocTtaB BOJHBIX I'PHOOB CTOYHBIX BOJ B

npynax gpepmepckoro xo3giictBa «Kaceim ata» 10 u nociie BoipamyBanusi BBP

Ne | Bunsl rpu6oB Eichhornia| Elodea | Potamogeton| Vallisneria | Azolla
crassipes | canadens| Crispus spiralis carolinian
is a
JO | IO A0 |1I0 | A0 [0 | A0 | IO |0 |10
1 2 3 4 |56 |7 8 9 10 |11 |12
1 | Saprolegnia ferax Thuret. + + |+ | + + + + + + +
2 | Saprolegnia parasitica| + - + | - + - + - + -
Coker™
3 | Saprolegnia hyppogyna De | + + + | + + + + + + +
By
4 | Aphanomyces laevis DB - + -+ - + - + - +
5 | Dictyuchus  monosporus | + + + | - + - + + + +
Leitgeb.
6 | Dictyuchus clavatuss | + - + | - + - + - + -
Fissch.
7 | Blastocladia pringsheimii | + - + | - + - + - + -
Reinsh.”
IIpooonocenue mabauyol 5.1.2
1 2 3 4 | 5] 6 |7 8 9 10 | 11 | 12
8 | Saprolegnia + - + | - + - + - + -
turfosa (Minden) Gium’™
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9 Newbya androgyna (W. Archer) | + - + - + - + - + -
Pires-Zottar. & S.C.O. Rocha

10 | Mucor racemosus Fresen + - + | - + - + - + -

11 | Mucor mucedo Fresen + - + | - + - + - + -

12 | Leptomitus lacteus Agardh | + - + | + + + + + + | +

13 | Globisporangium + - + | - + - + - + -
debaryanum (R. Hesse)
Uzuhashi, Tojo & Kakish

14 | Newbya oblongata (de - + -+ - + - + - +
Bary) Mark A. Spencer

15 | Achlya flagellate Coker + - + | - + - + - + -

16 | Rhizopus + - + | - + - + - + -
stolonifer (Ehrenb.) Vuill.”

17 | Olpidiopsis + - + | - + - + - + -
saprolegniae (A. Braun)
Cornu

18 | Myzocytium - + -+ - + - + - +
rabenhorstii (Zopf) M.W.
Dick

19 | Penicillium Chrisogenium | + - + | - + - + - + -
Thom.

20 | Aspergillus  niger van | + + + | - + + + + + +
Tieghem

21 | Aspergillus flavus Link + - + | + + + + + + +

22 | “"Amniculicola - + | -] + - + - + N
longissima (Sacc. & P.
Syd.) Nadeeshan & K.D.
Hyde

23 | Stachybotrys + - + | - + - + - + -
chartarum (Ehrenb.) S.
Hughes

24 | Orbilia + - + | - + - + - + -
oligospora (Fresen.) Baral
& E. Weber

25 | Tetracladium - + -+ - + - + - +
marchalianum de Wild."”

26 | Fusarium + + + | + + + + + + +
fujikuroi Nirenberg

27 | Neonectria + + -+ - + - + - +
lugdunensis (Sacc. &
Therry) L. Lombard &
Crous

28 | Verticillium Lateritum | + + |+ | 4+ + + + + + +
Barkeley

29 | Trichoderma viride Pers. + - + | - + - + - + -

Ipumeuanue: */ - BUABI, MATOTCHHBIC IS KMBOTHBIX U YeIOBeKa; **/ - BUIBI, SBISIOIIACCS
MOKa3aTeIIMA YUCTOTHI BojgoeMoB; /IO — no ombita; I10 — mmocie omnelTa.

Mukonornyeckue npoObsl coOpaHbl BECHOH, JIETOM U OCeHbl0. Beero Obu10
cobpaHo 63 npoObl, U3 HUX 31 Ka4eCTBEHHBIX U 32 KOJUYECTBEHHBIX. B pe3ynbpTare

ux 00paboTKu ObLIO 0OHAPY)KEHO 29 BUIOB IPUOOB.
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BuoBoii coctaB rpr0oB 1OCiie OYUIIIEHUS BOJIbI HCCIIEAYEMbIMH PACTCHUSIMU
B |1 u 2 mpynax umeer cneruuIHbIi xapakrep. B 3TuX npynax 1oMHHUpOBAIIU B
OCHOBHOM YCIIOBHO-BOJIHBIE TpHOBI — mpeactaButenu poaos Aspergillus, Mucor,
Trichoderma, u3 Bogueix Aphanomyces laevis, Dictyuchus monosporus, Leptomitu
lacteus, Saprolegnia hypogyna. W3 Bommbix rudomuneroB Tetracladium
marchalianum, Anguillospora longissima - sBISIOTCS IOKa3aTeJleM YHUCTOTHI
BOJOEMOB.

5.2. OYHMCTKA CTOYHBIX BOA nTHHEepaOPUKH.
[TpoBoAMIIOCH CpaBHUTEIBHOE H3YYCHHE (PUINYECKUX CBOWCTB U XUMHUYECKOTO

coCTaBa CTOYHBIX BOJ NTHIE()AOPUK 0 U TOCTE KYIbTHBUPOBAHHS H3YYCHHBIX
Bu0B BBP (pucynku 5.2.1 u 5.2.2).

buogornueckas

400
350
300
250
200
150
100
58 r— - o a2 av
pH |3anax|Pacts |BIIK5,|Okucn| NH4, | NO2, | NO3, | Xnop
, opeH | mr |aemoc| mr/n | mr/n | mr/n | uabl,
6ann | Hbi | 02/n | Tb, Mr mr/n
bl | Kucno 02/n
poa,
MT...
B o onbiTa| 7,1 2 7,6 357 8,3 5,2 0,7 | 17,5 | 19,8

Pucynok 5.2.1 - ®wusuveckne CBOWCTBA M XUMHYECKHIA COCTaB
nTuiepadbpuKky A0 KyJIbTUBUPOBAHUS BBICUINX BOJAHBIX PACTEHUH.

CTOYHOM BOIBI

120
100
80
60
40
20 v LD EEE DY DR N
Eichhornia| Elodea |Potamoge |Vallisneria| Azolla
crassipes | canadensi ton spiralis | carolinian
S crispus a
M pH 7 7 7 7 7
M 3anax, 6annbl 0 0 0 0 0
B PactBOpeHHbIi Kucnopog, mr 02/n 10,3 10,2 10,2 10,1 10,1
M BMKS, mr 02/n 106 108 110 112 112,7
B Okuncnaemoctb, mr 02/n 4,8 4,9 4,9 4,9 4,9
B NH4, mr/n 0,1 0 0,2 0,3 0,4
NO2, mr/n 0,3 0,4 0,6 0,7 0,7
NO3, mr/n 1,6 1,8 1,8 1,7 1,9
Xnopuabl, mr/n 14,1 14,3 14,5 14,5 14,5

Pucynok 5.2.2 - ®usmyeckue CBOWCTBA M XHMHUYECKHH COCTAaB CTOYHOW BOIBI
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ntuiedadpuKy mocie KyJbTUBUPOBAHUS BBICIIUX BOJIHBIX PACTCHUH.

Pe3ynbTaThl NpOBEAECHHBIX UCCIEIOBAHUIN CBUAECTENBCTBYIOT O TOM, YTO IIPH
BBIPAIIUBAHUHM  BBIIIICOTMEUEHHBIX BBICIIUX BOJHBIX PACTCHUH (HU3UYECKUE
CBOMCTBA M XHUMHYECKHM COCTAaB CTOYHOM BOJbl 3HAYUTEIBHO YJIy4IIAIOTCS.
CrouHas BoJia CTAHOBUThLCS MPO3pAvyHOM U Oe3 3amaxa.

YucneHHOCTh canmpodUTOB U OAKTEPHI KUIIIEYHBIX TPYIIN B KOHIIE OMBITA TIPH

KyJIbTUBUPOBAHUH BBIMICOTMEUYCHHBIX BHICIIINX BOJHBIX PACTCHUI YMEHBIIIACTCS Ha
nopsok (ot 10* 1o 10? kn/mi) Bo Beex pasBeeHusax (tabmuna 5.2.1).

Tabnuma 5.2.1. - KomudecTBo canpopUTHBIX U KUIIICYHBIX TPy OaKTEpHii B
CTOYHOU Bone mTHie(aOpuKu 0 U TOCIEe KyIbTHBHPOBAHUS BBICIIUX BOJIHBIX
pacTeHuil (J1abopaTOPHBIN OIBIT)

Campoutsl, Ki/min Kumreunsie, kin/mi
Ng BapwuanTts! onbita CyTtku Cytku
1 3) 10 1 5 10
1 2 3 4 5) 6 7 8
Eichhornia crassipes
1| CBIId 100% (10 1) + 300 r BBP; 6x10* | 1x10* | 2x103 3x10* | 1x10% | 4x10?

2| CBII® 75% (7,5 1) + 25 % BB (2,5 1) | 5x10* | 7x10% | 2x10° 2x10% | 3x10% | 3x10?
+300 r BBP;

3| CB II® 50% (5 n) + 50 % BB (5 1) + | 3x10* | 5x10° | 1x10° 4x10° | 2x10% | 2x10?
300 r BBP;

4| CBII® 25% (2,5 1) + 75 % BB (7,5 1) | 2x10* | 2x10% | 1x10? 2x10° | 1x10% | 1x10?
+ 300 r BBP;

Elodea canadensis

1| CBI® 100% (10 ) + 300 r BBP; 6x10* | 1x10* | 2x103 3x10* | 1x10* | 5x10?

2| CBII® 75% (7,5 1) + 25 % BB (2,5 m) | 5x10* | 7x10% | 2x103 2x10* | 3x10% | 4x10?
+300 r BBP;

3| CBII® 50% (5 ) + 50 % BB (5 ) + | 3x10* | 5x10% | 1x10° 4x10% | 1x10% | 2x10?
300 r BBP;

4| CBII® 25% (2,5 1) + 75 % BB (7,5 m) | 2x10* | 3x10% | 1x103 2x10% | 1x10% | 1x10?
+300 r BBP;

Potamogeton crispus

1| CBII® 100% (10 ) + 300 r BBP; 6x10* | 3x10* | 1x10% 3x10* | 5x10% | 6x10?

2| CBII® 75% (7,5 m) + 25 % BB (2,5 m) | 5x10* | 8x10% | 3x10° 2x10* | 3x10% | 4x10?
+ 300 r BBP;

3| CB II® 50% (5 1) + 50 % BB (5 m) + | 3x10* | 5x10% | 2x103 4x10° | 2x10% | 2x10?
300 r BBP;

4| CBII® 25% (2,5 1) + 75 % BB (7,5 m) | 2x10* | 4x10% | 1x10° 2x10° | 2x10% | 1x10?
+ 300 r BBP;

Vallisneria spiralis

1] CBII® 100% (10 m) + 300 r BBP; 6x10* | 4x10* | 2x10% 3x10* | 4x10% | 5x10?

2| CBII® 75% (7,5 m) + 25 % BB (2,5 m) | 5x10* | 1x10* | 5x10° 2x10* | 2x10% | 3x10?
+ 300 r BBP;

3| CB II® 50% (5 m) + 50 % BB (5 m) + | 3x10* | 6x10% | 3x10° 4x10° | 2x10% | 2x10?
300 r BBP;

4| CBII® 25% (2,5 1) + 75 % BB (7,5 m) | 2x10* | 3x10% | 1x103 2x10° | 1x10% | 1x10?
+ 300 r BBP;

Azolla caroliniana

1| CBII® 100% (10 x1) + 300 r BBP; | 6x10* | 3x10* | 1x10* [ 3x10% | 3x10% | 4x10?
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1 2 3 4 5 6 7 8

2| CBTI® 75% (7,5 1) + 25 % BB (2,5 1) | 5x10* | 6x10% | 4x10° 2x10% | 2x10% | 4x10?
+300 r BBP;

3| CB II® 50% (5 1) + 50 % BB (5 m) + | 3x10* | 5x10° | 3x10° 4x10% | 3x10% | 3x10?
300 r BBP;

4| CBTI® 25% (2,5 1) + 75 % BB (7,5 ) | 2x10* | 2x10% | 3x10? 2x10° | 2x10% | 1x10?
+300 r BBP;

IIpumeuanue: CB — crounas Boga; BB — BogonpoBoHas Bona; BBP — Bbiciiast BojHas

pacTeHusl.

5.3. buoJsornueckas O4YMCTKA CTOYHBIX BOJI CBHHOKOMILIEKCOB. CTOYHBIE
BO/JIbl CBUHOKOMILJIEKCOB UpPE3BbIYAITHO PA3HOOOPAa3HbI IO COCTABY U KOHIIEHTPALIUH
MUHEPAJIbHBIX KOMIIOHEHTOB, XapaKTEPU3YIOTCSl MOBBIIIEHHON MUHEpan3aluen

(pucynku 5.3.1 u 5.3.2).

Pactsop | BINK, mr |Okncnae| Ammuak | Xnopug, | Hutput
eHHbIh | O2/n | moctb, | ,mr/n |bl, mr/n| bl, mr
KMCnopo mr 02/n 02/n
A, mr
02/n
M [Jo onbITa 7 880 875 2800 450 16

Pucynok 5.3.1 - ®usnueckue CBOHCTBA M XUMHYECKHUH COCTABCTOUYHOM BOJIbI
CBMHOKOMIIJIEKCA /10 KYJIbTUBUPOBAHUS BBICIIIMX BOJIHBIX PACTCHUU.
300
250
200
150
100
50 e i
Eichhorn| Elodea |[Potamog|Vallisner| Azolla
ia canaden| eton ia carolinia
crassipes sis crispus | spiralis na
mP 7
acTBOpeHHbIit kncnopoa, | - 558 249 207 243
mr O2/n
B 6MNK5 mr 02/n 112 121 129 125 132
B Okucnaemoctb, mr 02/n 132 139 145 148 149
B AMMUaK, mr/n 45 58 61 66 68
B Xnopuabl, mr/n 18 27 30 18 34
B HUTpUTbI, mr/n 0 0 0 0 1
Pucynok 5.3.2 - ®usnueckue CBOMCTBa u XUMUYECKHUM
COCTaB CTOYHOU BOJABl CBHHOKOMIUIEKCA MIOCJIE KYJIBTHUBUPOBAHUS

BBICIIINX BOAHBIX paCTeHI/Iﬁ.
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B cBsI31 ¢ 3TUM IPOBOAMIIOCH CPABHUTEIBHOE U3YUeHHUE (DU3UUECKUX CBOMCTB
U XUMHUYECKOTr0 COCTaBa CTOYHBIX BOJI CBHHOKOMIUIEKCA JI0 U TIOCIHE
KYJbTUBUPOBAHUS U3YUYCHHBIX BUJIOB BBICIINX BOJHBIX PACTCHUH.

BuaHo, 4To npu UCNOIB30BaHUN OTMEUYEHHBIX BBICIIMX BOJHBIX PACTCHUM N5
OMOJIOTMYECKON OUMCTKU CTOYHBIX BOJI, 3HAYUTEIbHO HHTEHCU(ULIUPYETCSI CTENIEHb
OUYUCTKH CTOYHBIX BOJA. CTOYHAs BOJA CTAHOBUTCS MPO3payHON U Oe3 3amaxa.

Takum oOpa3zoM, aHaIU3 OJYYEHHBIX PE3YJIbTATOB MOJITBEPKAACT BUOBBIC
OTJINYUSI PACTEHUM MO CIOCOOHOCTH AaKKyMyJIHPOBAaTh XMMHUYECKHE BEIIECTBA.
Haubosee MHTEHCUBHON MOTJIOMIAIONIEH CIIOCOOHOCTBIO CPEN M3yYEHHBIX BUIOB
obnamaror Eichhornia crassipes, Elodea canadensis u Potamogeton crispus.
HauGoinee akk1MMaTU3UPOBAHHOM K YCIOBUAM 10KHOTO KbIprbI3cTaHa oka3aauch
Elodea canadensis u Potamogeton crispus. Ouu ObICTpPO pa3MHOXKAETCs U HEe TpeOyeT
CO3/IaHUSI CIEUUAJIbHBIX YCIOBUM JIJIsI JOOUYMUCTKU CTOUYHBIX BOJ.

SAKJVIFOYEHHUE

1. I[OKEBaHa BO3MOXHOCTH UCITOJIB30BAHUS CTOYHBIX BOJ YJKUBOTHOBOJUYCCKUX
KOMILICKCOB KPYIIHOI'O pOratroro Ckora, HTI/ILIG(ba6pI/IK U CBHUHOKOMIIJIIEKCOB KakK
3 PeKTUBHON THUTATEIbHOM cpenbl aias KyasTuBupoBanus Vallisneria spiralis,
Potamogeton crispus, Elodea canadensis, Eichhornia crassipes, Azolla caroliniana.
I[J'IS[ KaXXJ0Tr0 HM3Y4YCHHOI'O BHJAA BBICIHMX BOIHBIX paCTCHI/Iﬁ OIIPCACIICHBI
ONTUMAJIbHO JOIMYCTHUMBIC KOHIICHTPAIIUH.

2. Onpez[eﬂeHa OoITHUMaJiIbHad IICPBOHAYAJIbHAA IINIOTHOCTb BBICHINX BOJIHBIX
paCTeHHI\/JI B HUCCICAOBAHHBIX CTOYHBIX BOAax. B CTOYHBIX BOAax
’KUBOTHOBOIYECKOro komiuiekca: Eichhornia crassipes — 3000 r/m?; Potamogeton
crispus — 3000 r/m?; Elodea canadensis — 2000 r/m?; Vallisneria spiralis — 4000 r/m?;
Azolla caroliniana — 8000 r/m?. B crounsix Bomax mruuedabpuxu: Eichhornia
crassipes — 2000 r/m?; Potamogeton crispus — 3000 r/m?; Elodea canadensis — 3000
r/m?; Vallisneria spiralis — 4000 r/m?; Azolla caroliniana — 8000 r/m2. B cTounbIX
BOJax cBMHOKoMILIekca: Eichhornia crassipes — 2000 r/m?; Potamogeton crispus —
3000 r/m?; Elodea canadensis — 3000 r/m?; Vallisneria spiralis — 4000 r/m?; Azolla
caroliniana — 7000 r/m?.

3. YCTaHOBHeHO, 4TO BBICIIHNC BOJHBIC PACTCHUS B KIMMATUICCKUX YCIIOBUAX
rora KbeIprei3craHa MHTEHCUBHO PACTYT M JAKOT ONTUMAJbHBIA NPHUPOCT CHIPOU
OroMacchl B Terible MecAlbl rofa (MoHb- aBryct). C HACTYIJIEHUEM XOJOJHBIX
nHel (HosIOpb) W B paHHEE-BECEHHHME MeCsIbl (MapT-Mail) pOCT HMX PE3KO
3aMEJIACTCA. Ha ocHoBe HAay4YHBIX OIIBITOB JdaHa JSKOJOIM4YcCKas OLICHKaA
BO3MOXHOCTHU HCIIOJIb30BAHUA M3YUCHHBIX BHUJIOB BBICHIMX BOAHBIX paCTeHI/Iﬁ JJIA
OYHUCTKHU CTOYHBIX BOJ.
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4. HUccnenoBaHo BiusiHME cOopa MpupocTa OHOMAcChl Ha YpOXKAHHOCTD
BBICIIINX BOJIHBIX PACTEHWW M YCTAHOBJIEHO, YTO MAaKCUMaJIbHOE HAKOIUICHHE
OrOMacChl IPOUCXOIUT TIPH cOOpe uepe3 Kakbie 3 JHS.

5.¥YcranoBneHo, uTo Hanboyiee YCTOWYMBBIMH K JIEHCTBUIO TOACUMIbCYIb(AT
HATPHUS U CMECEBOTO Tpemapara «AUCT» MPU OJHOKPATHOM BHECCHHH OTHOCSTCS
Eichhornia crassipes, Elodea canadensis u Potamogeton crispus. OTHOCHUTEIBHO
0osee uyBcTBUTEIBbHBIME siBisieTcs Vallisneria spiralis. Azolla caroliniana - kpaiine
YYBCTBUTEJICH K JIEUCTBUIO JOJCUMIbCYNb(ara HATpusi TpPU OJHOKPATHOM
BHeceHnH. [IpenenbHO momycThMas KOHIIGHTpAlus C Pa3oBBIMH  J0OaBKaMU
coctabuina ot 0,7 mo 1,9 wmr/a. llpenenbHas KOHILIEHTpamus MOBEPXHOCTHO
aKTUBHOTO BEIIECTBA JOACHIIbCYIb(GaTa HaTpus Ha 1 T PUTOMACCH B yCIOBHIX
nepuoanueckoro aeiictBus . Eichhornia crassipes — 11,9 mr/m, Elodea
canadensis—11,8 mr/i, Potamogeton crispus— 11,3 mr/n, Vallisneria spiralis — 10,1
mr/in, Azolla caroliniana — 16,4 mr/in. IlpenenbHO mOmycTHMas KOHIIEHTPALIHS
CMECEBOT0 MpernapaTta «AUCT» B YCIOBHUSIX IEPUOIAYECKOTO ICUCTBUS ITPH PA30BOM
BHecennn 12,5 mr/nm mnsa: Eichhornia crassipes cocrasiser 262,5 mr/in, Elodea
canadensis — 150 mr/n, Potamogeton crispus — 125 mr/n, Vallisneria spiralis — 100
mr/a, Azolla caroliniana - 50 mr/m.

6. [lana sxoyiormueckasi OIeHKa OYMCTKH CTOYHBIX BOJ KHBOTHOBOTIECKOTO
KOMITJIEKCA KPYIMHOTO pOraToro ckoTta, nTuiedadpuk, CBUHOKOMIUIEKCOB C
WCIIOJIb30BAaHUEM  BBICHIMX BOJHBIX pacTteHuil. Hawubonee HMHTEHCHBHOM
MOMJIOIIAIOIICH CIOCOOHOCTRIO Cpefi W3ydeHHBIX BUIOB oOmamatroT Eichhornia
crassipes, Elodea canadensis u Potamogeton crispus. Ilociie OUuCTKHA 3HAYUTEITHHO
YIy4IIaloTcs (PU3WYECKUe CBOWCTBA W XUMHUYECKUM COCTAaB CTOYHBIX BOJI,
CHI)KACTCS OKHCIISIEMOCTh W COJAepXkaHHE BceX (GopM a30oTa, yBETUUMBACTCS
KOJIMYECTBO PACTBOPEHHOTO B BOJIe kKucyiopoaa 1013,7 - 16,3 mr /O 1, ycTpaHseTcs
BO3MOYKHOCTbH 3arpsSi3HEHUSI OTKPBITHIX BOJJOEMOB, ITOYB U MOJI3EMHBIX BOJI.

7. YCTaHOBJIEHO, YTO COJIepKaHNe canmpo(UTOB B CTOYHBIX BOJIaX JO OYUCTKU

noxoaut a0 45000 xia/mi, mocite KyasTHBHpOBaHus Eichhornia crassipes,
Elodea canadensis, Potamogeton crispus, Vallisneria spiralis u Azolla caroliniana
UX KOJIMYeCTBO CHmkaercs ao 687 (98,5%), 731 (98,4), 767 (98,3%), 712 (98,4),
795 (98,2) xn/mn. KommuectBo BI'KIT camkaetrcs 93 — 95,5 %. B atux npynax
JIOMUHUPOBAIM B OCHOBHOM YCIOBHO-BoJHBIe rpuObl —Aspergillus, Penicillium,
Mucor, Trichoderma.

INPAKTUYECKHWE PEKOMEHJIALIUA
1. BHOJOTMYECKYI0 OYMCTKY CTOYHBIX BOJ YKHBOTHOBOMAUYECKUX KOMILIEKCOB
KPYIIHOTO pOraToro CcKorta, MNTUlehaOpUKd U  CBUHOKOMIUIEKCOB MOKHO
IpOM3BOANTE ¢ HcHoab30BanueM Eichhornia crassipes, Elodea canadensis,
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Potamogeton  crispus, Vallisneria spiralis u Azolla caroliniana. Ilpu
UCIOIb30BAHNU HMX B OHOJOTHYECKOH OYHMCTKE CHIDKACTCS OKHCIIEMOCTh H
docdater, 100 % ouumarorcs Bce (HOPMBI a30Ta, YBEIUUMBACTCA KOJIMYECTBO
PACTBOPEHHOTO B BOJIC KUCJIOPO/IA U 3aaX UCUYe3aeT.

2. BeIsgBIIeHHBIE B JAHHOM HCCIICJOBAHUU KOJMYECTBEHHBIC ITOKA3aTCIIN
YCTOWYMBOCTH M3YYEHHBIX BHIOB K IIOBEPXHOCTHO AaKTHBHBIM BEIECTBAM
JIOAEIWIbCYIb(aTa HATPUSI W IMOBEPXHOCTHO  AKTHUBHBIM  BEIIECTBAM,
COZIepIKaIMMCs B CMECEBOM IIpernapare, BHOCAT BKJaa B HH(oOpMaIHio 1yt 6osee
000CHOBAHHOTO MPUMEHEHHUS BOJHBIX PACTCHHUH B IC/IAX BOCCTAHOBJICHUS BOIHBIX
00BEKTOB M KOHIWUIIMOHHUPOBAHHS BOJBL. IloaydeHHBIC pe3ylbTaThl MOTYT OBITh
UCIIOIb30BaHbI IIPU pa3pabOTKe, IUIAHUPOBAHHMH, BHEIPEHUHU U UCIIOJIb30BAHUH IIPH
OYKMCTKE M JOOYHMCTKE BOJHBIX OOBEKTOB M CHCTEM C IPUMCHEHHEM BBICIIHX
BOJIHBIX PACTCHHIA.

3. Jlns u3ydyeHHsl aJrOpuTMOB pacyeTa JOMYyCTUMBIX CPOKOB SKCIUTyaTalluu
(DUTOKOMIIOHCHTA THUAPOPHUTHBIX CHUCTEM B IICJIAX MHUHHUMH3AIMH BO3MOYKHOTO
HCTATHBHOTO BO3JCHWCTBUSA BBICIIMX BOJHBIX PACTCHMHA Ha KayeCTBO BOJBI U
HOJICP)KaHUSl  YCTOMYMBOCTH  (DYHKIIMOHMPOBAHUSA THAPOGUTHONH  CHCTEMBI
PEKOMEHIYETCS MCIOIB30BATh JAHHBIC O JOMYCTHMBIX HArpy3KaX 3arps3HSIOIINX
BEIIIECTB Ha BHICIINE BOAHBIC PACTEHUS.

4. Tlomy4yeHHbIE 3HaYEHUS JOIMMYCTUMBIX Harpy30K 3arpsi3HSIONIMX BEIIECTB Ha
BBICILINE BOJHBIE PACTEHUS PEKOMEHIYETCS YUYWTHIBATh MPU MPOECKTUPOBAHUU
rUAPOPUTHBIX CHUCTEM [JIsi OOECICUEHUsS: COOTBETCTBUSA OKCIUTyaTaIlMOHHBIX
nokasareyied (UTOKOMIIOHEHTa CHUCTEMbl PACUYETHBIM MPOCKTHBIM 3HAUYCHUSIM;
MpEAOTBPAICHUsI BTOPUYHOTO 3arpsi3HEHUS BOJbI B TUIAPOPUTHBIX CUCTEMAX
BCJICJICTBUE OTMHUpPAHUS 4YaCTU BBICIIUX BOJHBIX PpACTCHUN B pe3yibTaTe
HETaTUBHOTO JEHCTBUS 3arpsI3HSIONIMX BEIIECTB; pacueTa KOJu4ecTBa (PUTOMACCHI
(celporo Beca) Ha eAMHUILY oO0beMa THUAPOPUTHON CHUCTEMBI, JOCTATOYHOIO JJIsi
YIOBIETBOPEHUS (DYHKIIMOHATLHOCTH CHCTEMBI.
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PaumbexoB Kanbi0exk Typrynopuurun 03.02.08 — 3xo/10rusi aauCcTUrA
O0oroHuYa «byJaranbiu cyynaapabl 0M0JOTUSJIBIK K0J MEHEH TA32JI00HY KY4O0TYY
YUYH KOTOPKY TY3YJYIITOIY CYy 6CYMAYKTOPYH NAHTAJIAHYYHY IKOJIOTHSLIIBIK

0aaJi00» TeMacChIHAATbI OHOJIOTUSI HIMMUHUH JOKTOPY WINMHI JapakacblH
U3/IEHUNT AJIYY YUYYH Ka3bLITaH JUCCEPTANUACHIHBIH KbICKA4Ya
PE3IOMECH

Herusru ce3nep: Oynranbia cyy, Owomacca, cyy MakpoduTTepH,
BOJIONIPOBOJT CYYyCYy, HAaTPUMJIUH JOJEUUIbCYNb(AThl, YCTYHKY aKTHBAYY 3arT,
MHKyOanusi, XUMUUIBIK 3aTTap, carnpodurrep, bIIKs, XIIK,

N3uianee oobexkTucH: Tonyry MEHEH Cyy TYOYHI® TaMbIPJIAHBIN 6CYYUY CYY
ecyMIykTepyHyH exyimepy - Vallisneria spiralis L., Potamogeton crispus L.,
Elodea canadensis Michx., omoHmol 537¢ CYyHYH YCTYHA® 3PKHH CY3YY4y
makpopuTTepauH ekynaepy - Eichhornia crassipes Solms., Azolla caroliniana
Willd.

N3uanee npeameru. Mpu myiy3nyy Man dyapba KOMIUIEKCTEPUHHH, YOUKO
KOMIUIEKCTEpPUHUH JKaHa KaHaTTyyjap (aOpuKachlHBIH OyJiTraHbld CyyJapblH
buTOpEeMeIHaALHIIOO.

M3uia1eeHyH MakcaTbl: SKOTOPKY TY3YJIYIITOTY CYY ©OCYMAYKTOPYH
naijananyy MEHEH OMOJIOTHSUIBIK Ta3aloouy KypyJMalapabl SKCIUTYaTallUsIIOOHY
WHTEHCU(DUKAIUSATIOOHYH TEXHOJOTUSCHIHBIH JKaHa METOMJIOPYHYH TEOPHUSIIBIK
)KaHa TMPUKIAAABIK HETM3JEPUH HINTEN 4YbITYy, ajapAblH TEXHUKaJbIK-
SKOHOMHKAJBIK  HATBIKANYyJIyryH  JKaHa  SKOJIOTHSUIBIK  KOOICY3QyT'yH
KOTOpYyJaTyy.

N3uanee ycynaapel: DKCIEpUMEHTANABIK — Tajlaa >kKaHa J1a0OpaTOPUSIIbIK
W3UWIJ106, OHAYPYIUTYK TEKIIEPYY.

AJIBIHTaH HATBHIKAJIAP KAHA AHBbIH JKAHBLIBIIBL. KeIprei3cranabiH
TYIITYTYHZI® XOTOpKy cyy ecymaykrepyHyH: Vallisneria spiralis, Potamogeton
crispus, Elodea canadensis, Eichhornia crassip, Azolla caroliniana exymnaepyx
KOJIJOHYY MEHEH ap KaHAal OMOXUMUSIIBIK 3JIEMEHTTEPANH KAThIIIYYCYH/IA YYIYY
OpraHUKajblK  3aTTapbl 0ap  CApKBIHIABI  CyyJapAbl Ta3aJIOOHYH  >KaHa
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NE3UH(PEKIUSIIOOHYH TEXHOJOTHSICHIH  KBaJdU(UKAIMSITYy TaHJIOOHY KaMChI3
KBUITaH KaHbl WIIMMUKA OarbIT HErM3AEN/IH.

Haiigananyy OowoHya cyHywmrap. bynm wu3smnneenepieH  anbIHraH
KOJIJIOHYJTaH TYPJIOPAYH YCTYHKY aKTUBJYY 3aT HATPUUIUH JI0ICUUIbCYIb(paThIHA
’KaHa YCTYHKY aKTHBJAYY 3aTbl Oap apajamiMma MpernaparbiHa TYPYKTYYJIYTYHYH
CaHJIbIK KOPCOTKYYY CYy OCYMIYKTOPYH CYy OOBEKTEpUH KalblObIHA KEATHPYY
MakcaTblHJla Oup KaH4ya MIIEHUMAYY KOJJIOHYY Y4YYH ©HIYPYILLK® CYHYIITajiar.
AJBIHTaH OSKBIMBIHTBIKTAp Cyy OOBEKTEpUH KaHa CHCTeMajapipl KOTOPKY
TY3YJAYIITOTY CYy ©CYMIYKTOPYH KOJJOHYY MEHEH Ta3aJIOOHY HMIUTEN YbITyyaa,
IJIAHJAIITEIPYY1A )KaHa OHAYPYIIK® KUPIU3YYAe KOJIOHYJIYIly MYMKYH.

Koaponyy Tapmarsl: 3K0J10THs1, OMOTEXHOJIOTHUS, CYyy 4apOachl.

PE3IOME
HOKTOpCcKoii nuccepranuu PaumoexkoBa Kanbioexa TyprynoBuua Ha temy
«IKOJIOTNYECKAN OLEHKA HCI0JIb30BAHNS BbICIIMX BOJAHBIX PACTEHHH 1JIs1
HHTeHCU(PUKANMU OMOJIOrHYeCKOH 0YMCTKH CTOYHBIX BOJA» HA COMCKAHME
YUYCHOH CTeNeHH J0KTOPa 0MOJI0rH4ecKUX HayK nmo cneuuaabHoctu 03.02.08 —
IKOJIOTHA

KiawuyeBble ciaoBa: croyHas Boga, Omomacca, BOJHBIE MaKpO(UTHI,
BOJIOTIPOBO/IHASI BOJIA, JOACHMIbCYIb(AT HATPHUsS, IMOBEPXHOCTHO AaKTHUBHBIC
BeIlleCTBa, MHKYOaIms, XuMudeckast Bemiectna, canpodutsr, BITKs, XTIK.

O0bexkT wuccaenoBanmusi: I[IpeacTtaBUTENM TMOJHOCTBIO TMOTPYKEHHBIX
YKPOHSIOIIUXCS BOAHBIX pacTeHui - Vallisneria spiralis L., Potamogeton crispus L.,
Elodea canadensis Michx., mpencraBurenn MakpopuTOB, CBOOOIHO MJIABAIONIUX Ha
noBepxHocTH BoJIbI - Eichhornia crassipes Solms., Azolla caroliniana Willd.

Ipeamer HCCIeJ0OBAHUSA. duropemMenuanus CTOYHBIX BOJ,
YKUBOTHOBO/TUYECKUX KOMILUIEKCOB KPYITHOT'O POTAaTOTO CKOTA, CBUHOKOMILIEKCOB H
ntutedadpux.

Heab ucciaenoBanusi: Pa3paboTka TEOPETUYECKUX W TPUKIAJHBIX OCHOB
TEXHOJIOTUU U CIIOCOOOB MHTEHCU(UKAIIUUA PAOOTHI COOPYKEHUM OMOJIOrMYeCKON
OYHCTKH YKUBOTHOBOJUECKHX KOMIIJICKCOB C HCIIOJIh30BAHUEM BBICIIMX BOIHBIX
pacTeHui, TTO3BOJISIONTUX MOBBICUTh UX TEXHUKO-3KOHOMHUYECKYIO 3(PPEKTHBHOCTH
U DKOJIOTUYECKYIO 0€30MacHOCTb.

Metoabl uccieqoBaHusi: DKCIIEPUMEHTAILHO-TIONEBBIE U JabopaTOpHBIC
WCCJICIOBAHMUSI, POU3BOICTBEHHAS ITPOBEPKA.

IMosyyeHHnbie pe3yjbTaThbl U UX HOBH3HA: OOOCHOBAHO HOBOE HAYYHOE
HampaBlieHUue, o0ecreunBaroniee KBaTU(PUIIMPOBAHHBIM BBIOOp TEXHOJOTHUH
OYUCTKM ¥ 00e33apakMBaHMsI CTOYHBIX BOJ, COJEPKAlIUX TOKCHUYHBIC
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OpraHMYeCcKUe BEIIECTBA B MPUCYTCTBUU PA3IUYHBIX OMOXUMHUYECKUX JIEMEHTOB C
UCTIOJIB30BaHUEM TIPEICTABUTENCH BRICIINX BOAHBIX pactenuid: Vallisneria spiralis,
Potamogeton crispus, Elodea canadensis, Eichhornia crassip, Azolla caroliniana B
ycioBusX rora Kelpreizcrana.

PexoMenganum 1m0  MCHOJB30BAaHUIO. BpISBIEGHHBIE B JaHHOM
UCCJIEIOBAHUM KOJUYECTBEHHBIE IIOKA3aTeIM YCTOWYMBOCTU HM3YUEHHBIX BHJIOB
BBICIIMX BOJHBIX PACTEHUH PEKOMEHJIOBaHbI MPOM3BOACTBY Juisl  Ooiiee
000CHOBaHHOTO MTPUMEHEHUS BOJIHBIX PACTEHUN B LEJISX BOCCTAHOBJICHUS BOJAHBIX
OOBEKTOB M KOHAMIIMOHUPOBaHUS BOJbL. [lomydeHHbIE pe3ynbTaThl MOTYT OBITH
WCITIOJIb30BaHbl MpU pa3padOTKe, MUIAHUPOBAHWUHU, BHEJIPEHUU LUKIOB OYHCTKU U
JIOOYUCTKA BOJHBIX OOBEKTOB W CHUCTEM C IPUMEHEHUEM BBICHIMX BOJIHBIX
pacTEHUI.

O0J1acTh IPUMEHEHHUs1: YKOJIOTHS, OMOTEXHOJIOT |, BOJHOE X031 CTBO.

RESUME
doctoral dissertation of Raimbekov Kanybek Turgunovich on the topic
"Ecological assessment of the use of higher aquatic plants for the intensification
of biological wastewater treatment' for the degree of Doctor of Biological
Sciences in the specialty 03.02.08 — ecology.

Keywors: waste water, biomass, aquatic macrophytes, tap water, sodium
dodecy sulfate, surfactants, incubation, chemical substances, saprophytes, BPKs,
COD.

Object of study: Representatives of completely submerged sheltering aquatic
plants - Vallisneria spiralis L., Potamogeton crispus L., Elodea canadensis Michx.,
representatives of macrophytes freely floating on the surface of the water - Eichhornia
crassipes Solms., Azolla caroliniana Willd.

Subject of study. Phytoremediation of wastewater from cattle breeding
complexes, pig farms and poultry farms.

Purpose of the study: Development of theoretical and applied fundamentals
of technology and methods for intensifying the operation of biological treatment
facilities of livestock complexes using higher aquatic plants, allowing to increase their
technical and economic efficiency and environmental safety.

Research methods: Experimental field and laboratory studies, production
verification.

The results obtained and their novelty: A new scientific direction is
substantiated, providing a qualified choice of technology for the purification and
disinfection of wastewater containing toxic organic substances in the presence of
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various biochemical elements using representatives of higher aquatic plants:
Vallisneria spiralis, Potamogeton crispus, Elodea canadensis, Eichhornia crassip,
Azolla caroliniana in the conditions of southern Kyrgyzstan.

Recommendations for use: The quantitative indicators of the stability of the
studied species of higher aquatic plants identified in this study are recommended to
the production for a more reasonable use of aquatic plants for the restoration of water
bodies and water conditioning. The results obtained can be used in the development,
planning, implementation of purification and post-purification cycles of water
bodies and systems using higher aquatic plants.

Scope of application: ecology, biotechnology, water management.
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