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Abstract. The article analyzes the possibility of using highly productive bioenergetics phytoremediant
Miscanthus x giganteus, having an ability to grow on marginal and degraded of anthropogenic pollutants lands. It is
of highly productive, non-food perennial plant with a high content of lignin and cellulose in stem. It is used in many
countrics for phytostabilisation polluted soils with persistent xenobiotics. The high productivity of biomass
M xgiganteus on the contaminated degraded lands can turn the phytoremediation technology into a profitable
bioenergy industry in our country.
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AnHoTammsi. B crarbe MpOAHAMM3MPOBAHA  BO3MOMKHOCTH  HCHOJB30BAHHS  BBICOKOIPOIYKTHBHOTO
O6mosHepreTHdeckoro (uropemenuanra Miscanthus X giganteus, obmagaronmied CIOCOOHOCTHIO IMPOM3PACTATh HA
MapTHHATIBHBIX W JCTPATUPOBAHHBIX AHTPOIOTCHHBIMH 3arpsA3HHUTEISIMH 3EMILIX. JTO BBICOKOIPOIYKTHBHOE,
HETPOAOBOJILCTBEHHOE, MHOTOJICTHEE PACTCHHUE C BBICOKHM COJCPKAHUCM JIMTHHUHA M IICJUTFONIO36I, HCTIOIB3YETCS BO
MHOTHX CTpaHax MHpa Al  (PUTOCTAOMIM3AIMK MOYB, 3arPA3HCHHBIX CTOHKHMH KCEHOOMOTHOKaMH. Bbicokas
MIPOIYKTHBHOCTh OMOMAcChl M. X giganteus HA 3arPsA3HEHHBIX JCTPAAMPOBAHHBIX 36MIIIX IIPEBPAINACT TEXHOIOTHIO
(uropemeuaIy B MPUOBLIHLHYIO OTPACTh OHOTEXHOJIOTHH H OHOSHEPTECTHICCKOH IPOMBIIIITICHHOCTH.

IMouck >deKTHBHBIX METOAOB PEMCAHALIMM TMOYB, 3arPSI3HCHHBIX KCCHOOHMOTHKAMH — BAXKHAS
3KoJIOrHUeCKas mpodnema B mupe u B Kazaxcrane. AKTyabHOCTh HPOOJICMBI CBA3aHA C 3arpPsi3HCHUCM
MOYBbl KCCHOOHOTHKAMHU BOKPYT MNPSANPUSATHH arpONPOMBIIIICHHOIO U HE()TEra3oBOTO KOMILICKCA,
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TOPHOPYOHOH W TepepabaThiBarOLICH MPOMBIIIICHHOCTH, BOCHHO-HCIBITATCIBHBIX NMOTHUTOHOB. [louBEI
BOKPYT 3THX TCPPUTOPUH  3arpsI3HCHEI HEQTSIHBIMH ~ YIICBOAOPOJAMH, HOTHLUKIHICCKHUMU
apoOMaTHYCCKUMH  VIJICBOAOPOJAMH, TaJOrCHUPOBAHHBIMH  VITICBOJOPOAAMH,  PAXUOHYKIHUAAMHU,
nectunpgamu, Metamaamu [1-3].  OcoOyio OmacHOCTh MPESACTABISIOT IS OKPYXKAMOIMICH CPEeabl H
YEJOBEKA TSKETBIC METAUTBI U CTOMKHE OpraHuucckue necthiuabl. Hakamnupasce B mouBe, OHM
MCAICHHO BBIBOJSITCA W3 Hee: Teproa moaypacmaaa muaka — 500 net, kaamug — 1o 1100 ner, meau — 10
1500 mer, ceurma — ot 740 g0 5900 mer, AAT, I' XTI — go 70 net [2]. Tskembie METa/UTBl H  CTOUKHE
OPraHUYECKUE MIECTHLUABI B TIOYBE NPOSBIIIOT

MYTarcHHbIH M KaHUCPOTCHHBIH 3(QEKTh, 00IaAalT CHOCOOHOCTBIO K OHOAKKYMYVILIIHH H
ouomarnudukaruu. OHU CIOCOOHBI MEPESHOCUTHCS HA OOJBINIKHE PACCTOSHHUS B arMocdepe, BrIMagath
COBMECTHO C OCaJKaMH Ha YIAQJICHHBIX TEPPUTOPHAX WM 3arpsA3HATh moasemubie Boael [4]. Iloaromy
3arps3HCHUC PUPOTHONW CPEABl XUMHUYCCKHMU 3arps3HUTESIIMH HOCUT ITOOANBHBINA XapaKTep.

OxHuM U3 HEOOXOAUMBIX IIATOB HA IMYyTH MPEAOTBPALICHH TOKCHISCKOTO ACUCTBHS 3arpsa3HUTENCH
Ha OKPYXAOWYIO CPEeAy U YETIOBCKA SBILICTCSA PEMEIUALHI 3arpsa3HCHHBIX MMOYB. |paIuilHOHHBIC
TCXHOJIOTHH OYHCTKU 3arpsA3HCHHBIX [OYB, YPE3BBIYANHO SHEPrOCMKH M TPEOYIOT OOMBIINX KAMHTAJO-
BnoxeHnd. K mpumepy, BbICOKOTEMITEpaTypHAas KpeMalMs B BBICOKOTCXHOJOTWYHBIX MEYAX SBISCTCS
BEChbMa JOPOTrOH NPOLEAYPOH. 3aXOPOHECHNE B MOTHIBHUKAX TAKXKE TPEOYET 3HAUUTCIBHBIX (PHHAHCOBBIX
sarpar. Kpome Toro, sarps3HuTeIM 3a AOATHE TOABI HAXOXKACHHUS IOJ OTKPHITHIM HEOOM B OOJBIINX
KOHIICHTPALUIX BIIUTHIBAIOTCS B MOYBY M, CICIOBATEIBHO, HCOOXOAMMO VAALATh HE TONBKO COOCTBCHHO
MECTHIUABI, HO  OTPOMHEIC OOBEMBI TPYHTA. MHKPOOPraHu3Mbl HE CHOCOOHBI YIATATh W3 MOYBBI U
BOJBI BPEAHBIC AN 300POBBS TSKEIBIC METAITBL — HAMPHUMEP, MBIIIBIK, KAAMUH, MEIb, PTYTh, CCJICH,
CBUHCL, a TAaKXKC CTOWKHE MNECCTULMABI W paanoHVKIuAbl. [losToMy OHOTEXHOMOTHYECKHE METOIBI
peMeauanny SBIsSoTeS Mano3EKTUBHBIME A HUX H3-32 MCIJICHHOU JETpajalid WX MUKPOOPTaHH3-
mMamu [5]. Kak mokaselBacT MUpOBas MPaKTHKA, OJHHM H3 Hanbonee ACHCTBCHHBIX MPHUEMOB 3aIHTHI
OKPYXKAIOIIEH CPEeIbl OT XUMHUYCCKHUX 3arps3HUTENICH CPEIbI SBIACTCS TEXHOIOTHS (UTOPEMETHALIHH.

MeToaonornueckue NOAX0AbI AJs1 pa3padoTKu (pUTOpPEeMeIHALHOHHOI TEXHOJIOTHH

duropeMeAHAITIOHHAS TEXHOIOTHS — 3TO BOCCTAHOBJICHHE 3arpsI3HCHHON KCCHOOMOTHKAMH MOYBEI C
ITOMOIIBIO PACTEHUI W NMPUMEHAETCSA HEIOCPEACTBEHHO B paiioHe 3arpsasHeHws in sifu  [6-11]. Tlpume-
HEHHE PACTCHHN AT (PUTOPEMEAHALM 3arpI3HCHHBIX MOYB UMECT OONBIIHE MEPCIICKTUBbL, OCOOCHHO IS
PETHOHOB, KOTOPEIC HMEIOT MUHUMATIBHBIC PECYPCHI T BHEAPCHUS JPYTUX TCXHOIOTHI.

Tepmun «putopemMeanaIus — BKIIOUYACT B €eOS LEMBIA Psii pasaudHbIX METOHO0B [6, 9, 10]:

(UTOKCTPAKLHIO (MIOTTIOIEHUE U HAKOIICHNE 3arps3HUTEICH U3 IOYBBI B HAA3CMHYIO YacCTh);

¢urocTabunuzannio (HCIOIb30BAHUE PACTCHUH TS 33ACPKKH HITH HUMMOOHIH3ALNH 3arpsI3HUTEIS B
MOYBE WM B TPYHTOBEIX BOAAX);

durozerpamanyo (pasnoKCHHEC OPTraHHYCCKUX 3arpsA3HUTECNCH € TMOMOINBIO —PACTUTCIBHBIX
(hepMCHTOB WM BTOPHYHBIX METAOOIUTOB IO HETOKCHYHBIX MOJCKYIN);

pH30pPEMEANALIIO (PA3NOKECHUE OPTaHHYCCKUX 3arpa3HUTENCH ¢ TOMOIIBIO ACCOLIMALTIH «PACTCHHE-
MHUKPOOPTaHH3MBI»).

duTopeMeIUAITHOHHAS TCXHOJOTHI COCTOUT U3 CACAVIOIUX 3TaroB [12-14]:

* OLICHKA CTCTICHU 3arps3HCHUS MOYB BOKPYT VUACTKA,

*  pa3paboTKa ONTHMAJIBHOH CXeMbl (purTOopeMeamanuu (moa0Op BHAOBOTO COCTABA PACTCHUH,
ONpEICICHUE CXEMBI IOCAIKHU, BHIOOP HEOOXOAMMBIX arpOTCXHUYCCKUX MEPOTIPHUITHIH);

* BBHIPAIUBAHHUC PACTCHHH (IIOArOTOBKA CEMEHHOIO MAaTepHana, MOATOTOBKA MOYBEI, BHECCHHUE
MUHEPAITBHBIX YI0OPCHHI);

+ ybOopka OHOMacChl PaCTCHUN,

* MOHHUTOPHHI y4acTKa (OLCHKA aKKyMVILIHOHHOH U AETOKCUKALIMOHHON CIIOCOOHOCTH PACTCHHUI,
OTIPESACICHUC CHIKCHHSI KOHIICHTPALIMK 3arPSI3HUTE/IS B PU30CHEPHOM 30HE),

*  yTHIn3anusg coOpaHHONW OMOMACCHI € 3arpsA3HCHHOM MOYBBI JUOO CKIAAHPOBAHHE OHOMACCH B
CIICIIMANBHEIC KOHTCHHEPHI [T MOCICAYIOMCH YTUIH3alUH METOAOM 3aXOPOHCHHS UX B CHCLIUATBHBIX
MOTHJIbHHKAX.

OCHOBHBIMH MEXAaHHU3MaMH PEMCIUALIMU 3arpsA3HCHHBIX OPTaHUYCCKUMH KCCHOOHOTHKAMH ITOYB
aBisroTes  (putodkeTpakius u puroctadunuzanus [11]. duroskcTpakius 3arpsa3HUTEICH U3 CPSABI
3aBUCHT OT TuapodoOHocTH KceHoOmotnka. Cremens ruapododbuoctn (log K.,) BO MHOroM mpex-
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onpeaesieT 3PHEKTHBHOCT MOTIOMIEHUS U MICPEABIKCHHS 3arpsi3HUTEN B pacTeHusX | 15]. OcHOBHBIMEU
HEIOCTATKAMH TCXHOJIOTHH (PHTORKCTPaAKIINM SBISIOTCS MPOJOKHTEIBHOCT IPOLIECCA BOCCTAHOBICHUS,
VTHIM3annsd THOO COKMTAHHE 3arps3HCHHON QuroMacchl. 3amoroM VCICIIHOH — OYHCTKH TOYB, C
MOMOIIBIO (PUTOIKCTPAKLINH SBJLICTCS IPABUIBHBIN MOAO0pP pacTCHUH-GUTOPEMEIUAHTOB.

CyLIecTBYIOT ABE CTPATETMH WCMOIb30BAHMS PACTCHHH A (PUTOSKCTPAKLIAH 3arpsS3HEHHBIX OYB.
[lepBas crparerus — HCMOIB30BAHUE THIICPAKKYMYIATOPOB. PACTCHUS IMMNEPAKKYMYIATOPH! SBISIOTCS
SHACMUYHBIMHU AT 3arps3HCHHBIX KCCHOOMOTHKAMH CAHTOB M HE KOHKYPHPYIOT C APYTHMMH BHAAMHU HA
HE3arpsa3HeHHBIX  y4dacTkax. MiseectHo okxomo 400 BuAOB  pacTeHHH-THIEPAKKYMYJIATOPOB,
MPOU3PACTAIOMINX Ha OOraThlX METAIIIAMU TEPPUTOPHAX B TPOIMHKAX U CPECAHHUX IIHUPOTAX, JOMUHHPYIOT
pacTeHHs-THIICPAKKYyMYISITOphI (0010 320 BHIAOB) M3 cemeicTBa Asteraceae, Brassicaceae, Violaceae,
Flacourticeae, Cunoniaceae u Euphorbiaceae [16]. Bropas crparerus HanpaBicHa Ha TMOHCK PACTCHUH,
001ajarmuxX cCnocOOHOCTRIO HAKAIUIMBATh 3arpSA3HHUTCITH B HAA3¢MHOH yacTH. BrIGop pacteHuil ps
3TOU TEXHOJOTHH OMNPEACTICTCS. HX CIOCOOHOCTBIO BRIHOCHTh HA MOBEPXHOCTH MOYBCHHBIC BOXBI 32
CYET PBANOTPAHCIIUPALIUH, PACIICIUIATE 3arps3HAOLINC COCIUHCHHUS NPU MOMOIMN CBOUX (EPMECHTOB H
HAKaIUTUBATh 3TH COCIMHECHUS B OHOMAacce, a TAIOKE CKOPOCThEO POCTA M HAKOIICHHEeM Oromacchl. Kpome
3TOrO PAaCcTCHHS AODKHBI  OBITh  AJANTHPOBAHHBIMH K KOHKPECTHBIM TMOYBCHHO-KIMMATHUCCKUM
yenosusM.  MiHTpoaykius BUAOB DACTCHUU-TUICPAKKYMYIITOPOB H3 JAPYrHX CTpaH Ttpedyer
JOMOMHUTCIBHBIX 3aTPaT, MO3TOMY VUCHBIE VIACIAIOT OONBIIOC BHHUMAHHE MOUCKY OSHACMHUYHBIX
pacteHui, 00Ia8ar0IUX CIOCOOHOCTBIO H3BICKATh H30BITOK 3arpsSI3HUATENS U3 TOYBbl U MUTPHPOBATE UX
Yyepe3 KOPHEBYIO CHCTEMY B HAA3EMHYIO YACTh PACTUTCIBHOTO OPTaHU3Ma.

B mocmeaaue roapl 0OCY:KIAACTCS BOMPOC O BO3MOMKHOM HCTIOB30BAHMK (DHUTOCTAOMIIM3AIMN, KAK
TCXHOJIOTHH IS TI0YB, 3arpsA3HCHHBIX BEIIECTBAMHM, v KOTOpPbIx Kow Gombine, yem 3.5. ®uroctabuimsarms
HCTIONB3YETCS, TABHBIM 00pa3oM, Ul OUHMCTKH TOYB, CCAUMCHTOB M OCAJKOB CTOYHBIX BOJ M 3aBHCHT OT
CrocoOHOCTH KOPHEH PacTCHHWH OrpaHHYMBATH MOABWXKHOCTh U OHONOCTYIIHOCTb 3arps3HUTCI B TIOYBC.
durocTabunmzays OCYIIECTBILICTCS TOCPEICTBOM COPOLMH, OCKIACHHUS H KOMIUICKCALIMM 3arps3HUTEII.
PacTenns CHIKAIOT KOMHMYECTBO BOABL, MPOCAYMBAOLICHCS Yepe3 3arps3HCHHYIO MOYBY, UTO MPEIOTBPAINACT
SPO3HOHHBIC MPOLIECCHL, POHUKHOBCHHUE PACTBOPCHHBIX 3arPsI3HUTENCH B IOBEPXHOCTHEIC U IPYHTOBBIC BOJBI U
HX PacmpoCTpaHCHUE HA He3arpssHeHHbIC yuacTkH. [Ipenvyinecteo QurocTabuanzaniy 3aKIIOUACTCS B TOM,
YTO 3TOT MCETOX He TpeOyeT VAAICHMS 3arpsa3HCHHONM pacTuUTeIbHOM Onmomaccel. OQHAKO M TJIABHBIM €rO
HEZOCTATKOM SBIBICTCS COXPAHCHUE KCCHOOWOTHKA B TMOYBE, B CBA3H € YeM HPHMCHCHHE AAHHOIO Crocoba
OYMCTKH JODKHO COMPOBOXKIATBCS TOCTOSHHBIM MOHHMTOPHHIOM 33 COACKAHHEM U OHOJOCTYITHOCTBIO
KCCHOOHOTHKA. {1151 [aHHOH TEXHOJIOTMH HCTIONIB3YIOT MHOTOJICTHHC BUBL, T.K. MPOU3PACTAS HA 3arpsI3HCHHBIX
VUYaCTKaX, OHU HE TOJBKO CHIDKAIOT MONAJaHHEC KCCHOOHOTHKOB B THILECBBIC LTI, HO M BOCCTAHABINBAIOT
MECTA, TAE HE XBATACT ECTECTBEHHOM PACTUTEIBHOCTH, TEM CAMBIM YMEHBINAS PHCK BOJHOM U BETPOBOU 3PO3UU.
Kpome »s1oro Takue pacteHus (MX WHA4YE HA3BIBAIOT SKCKIYACPHI) MOTYT OBITh HUCHONb30BAHBI KaK KOPM IS
CKOTA HW3-33 HU3KOTO HAKOIUICHHS KCCHOOMOTHKA B HA3eMHbIX opranax |16, 17].

OcoOeHHOCTBIO (DHUTOPEMETHALIHN SIBJIACTCA €€ CICHU(HIHOCTD, T.€. HCIOIb30BAHHEC PACTCHHH B
OJHHUX TMOYBCHHO-KIUMATHYCCKUX YCIOBUAX HE TapaHTHPYET UX YCHCITHOTO MPUMCHEHHS B IPVIHX.
[TosToMy pacmMpeHHe CICKTPa PACTHUTENBHEIX BUAOB-GHUTOPEMEIUAHTOB U BRISICHCHHE 3AKOHOMEPHOCTCH
€aMoro Ipolrecca SBILIIOTCS OCHOBOW YCIICITHOTO PACIIPOCTPAHCHUA U NPUMCHCHHS JAHHOH TEXHOJIOTHH.
OnxHuM 13 00CYKIAEMBIX B MEPOBOH NIPAKTHKE, B KAYCCTBE MEPCIICKTHBHBIX BUAOB TS GHUTOPEME IHALIMN
3arps3HCHHBIX KCCHOOMOTHKAMH IOYB SIBISIOTCS HEMPOAOBOIBCTBCHHBIC MHOTOJICTHHE HPEACTABHTCIIN
poaa muckanryc (Miscanthus).

Uro takoe muckanryc? Muckanryc (Miscanthus Andress) — pactenuss Cédruna doTocuHTe3a,
OTHOCUTCS K poay Muckanryc (Miscanthus), sxogur B noacemeictso IlIpocoseie (Panicoideae),
cemeticTBo 3naku (Poaceae). Briepereie Muckantyc Ob11 npuseseH B 1935 roay uz Moxoramer (Amonus) u
HHTPOAYLUPOBaH B JlaHHH, KaK JEKOPATHBHBEIN BHI I8 camoBoAcTBa. Pox muckaHTyc comep:kut Oosee
20 BuAOB, pouspacTacT BO Beex crpaHax Asum, Esporst u B Ceseproit Amepuke [18, 19]. Hekotopeie
MPEIACTABUTCIH U3 POAA MUCKAHTYC IIMPOKO KYJIBTHBHPOBAHBI I CanoBoACTBA: Miscanthus sinensis
Andersson (Muckantyc kutavickuit), Miscanthus sacchariflorus Hack (MUCKaHTYC caxapoOLBETHBINH),
Miscanthus floridulus (Labill.) Warb. ex K. Schum. Laut. Miscanthus lutarioriparius, Miscanthus
transmorrisonensis u ruodpug Miscanthus x giganteus Greef et Deu m apyrue [20-22]. B Espome
HauOONIBIINH SKOHOMHYCCKHHA HHTEPEC MPEACTABIAIOT BBICOKONPOAYKTHBHBIC BUABL: M.giganteus, M.
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sinensis u M. Sacchariflorus, Ho Hanboee IMUPOKO KYJIbTHBUPYEMOH sBIsieTcs TuOpua M. giganteus [23].
Ha Jlanerem Boctoke Poccun Betpeuarorcs Tpu Buaa Muckanryca: M. sacchariflorus, M. purpurascens,
M sinensis. U3yueHa OHONOTHS WX PA3BHTHA, & TAKKE (PU3HONOTHICCKUE H OHOXUMHIYCCKUE CBOWMCTBA B
yenousix HoBocubupckoii obmactu [24].

Kapuotrm muckanryca n=19 [25, 26]. IIpeactasurenn poma MUCKAHTYC UMCIOT PA3HYIO IUIOMIHOCTD
b0 oHU AMIUIONABL, MO0 Teparonasl, Hanprmep Bun M. sacchariflorus sto tetpamnonansiii BUx (2n = 4x
=76), a Bug M.sinensis — gummownnsiii Bua (2n=38). W3sydena reHomuka M.sinensis, CO3JaHA TOTHAS
TCHETHYCCKAs KapTa M MOKA3aHA BRICOKAS CTEICHb CPOACTBA reHoMa M. sinensis ¢ reHoMoM Sorghum bicolor
[23,24]. Anmnorpuriongaelii tubpun M. giganteus TOMYYCH B PE3VAbTATe CKPCLUHMBAHHUS JUILIOWIHOTO
Msinensis ¢ tpumionzabeiM ¢ M. Sacchariflorus. Kaprotun MUCKaHTyca TUTAaHTCKOTO TpeaCTaBlIcH 57
xpoMocomamu  (2n = 3x = 57). MUCKaHTyC TMTaHTCKUH NMEET COOCTBCHHYIO TAKCOHOMHYECKYIO KIacch(u-
KaLHIO U3-32 OOUIBHOTO POCTA M PA3BUTHS, HE XapaKTCPHBIX UL APYIHX BHAOB [27, 28].

[IpencraButenu poma MHCKAHTYC MOTYT HPOH3pAcTaTh B MPEATOPBAX, ropax H  HPUOPEIKHBIX
peruoHax. MHOrme mpeacTaBUTENN POJa MHCKAHTYC MOTYT mpomspactate Ha Beicote 2400 M Hafg
YPOBHEM MOPsI, & HEKOTOPBIC SHACMHUYHBIC BHABI A3un — ToapKO HA BbicoTe 600 1 3500 M Hag ypoBHEM
Mops [29]. Beicota pacreHmii MOxkeT mocturark 1,5-4 M, amamerp COMTOMBI — OO0 2 CM, a BBHICOTA
HEKOTOpHIX BUIOB M. floridulus v M. lutarioriparius — 6-7 m [30]. JInnHa MHCTHEB MOKET BAPBUPOBATE Y
manubix BUA0B OT 20 1o 100 oM, a mupuna — ot 1 10 3 cm [31]. Pactenus Muckantyca o0pasyroT PhIXIIYIO
JCPHUHY C MON3YYMMH KOPHEBHINAMH (pU30MbI). PH30MBI 3MMYIOT B MOYBE, a BECHOW JAIOT HOBBIC
MOOETH, B PE3YIbTATE NPOUCXOANUT MOCTCIICHHAS KOJIOHH3ALHS IPOCTPAHCTEA.

[Ipu onpeaencHHM XHMHYCCKOTO COCTABAa PA3UYHBIX NPCACTABUTCICH pPOJa MECKAaHTYCA
VCTAHOBIICHO, YTO CTEOIM COACPIKAT BRICOKHH MPOLICHT LELTI0N03bl 0T 43 1o 58%, reMouemonossl ot
16 10 34% wu nuramHa OT 9 10 17% MO CPaBHEHUIO ¢ APYTUMH OGHOIHEPreTHUCCKUMH BHIAMH PACTCHHH.
K mpumepy, copro coaepkut uenironossr 26%, remouemoiao3b 20% u murauHa 7%, Tomons — 40, 23
u 20% cooteercTBeHHO. Ha ocHOBaHWM nccnenoBaHUi caenaHbl CICAVIOIIUE BBIBOIBL: LEILTION03a € ¢
VHHUKATIBHOH CTPYKTYPOH (GOPMHPYIOT KapKac | SBISCTCS TNIABHBIM PECYPCOM IeMOLEIUTIONO3bL;, TUTHHH
BKIIIOYACT B €E0s TPU TPEXMEPHBEIX MOJHUMEPA, KOTOPBIC OOCCHCUHUBAIOT JKECTKOCTh CTPYKTYPBI,
LEJIOCTHOCTh U MPEAOTBPAIIAOT HAOYXaHUs JTHHOLCLT0T03 [32, 33].

[Tpu onpeaeneHUN XUMHUECKOTO cocTaBa HOBOH (opmel M. sinensis (Bo3pacT miantanuu 1-9 net) ¢
mwiantanmn  HoocuOupckoii obmactu u  ropoma buiicka yCcTaHOBACHO, YTO Oosbmias A0S
HELCIUTIONO3HBIX KOMIIOHCHTOB COEPIKATCS B JUCTE, a LIECIUTIN03a cocpeaoToucHa B crebne. Poccutickue
VUCHBIC pa3paloTamu crnocoObl (THAPOTPONHBIA, a30THOKUCIBIA, KOMOWHHPOBAaHHBIH, THIPOTEPMO-
GapUyUCCKUiT) OTYUCHUS LEUTION03B U MPOAYKTOB €€ XUMUYCCKON MOANPUKALMHY Al BHEAPECHUS HOBOU
dopmbl M. sinensis B XO3SUCTBCHHYHO ACITCABHOCTH  [34]. A30THOKHCHBIM CHOCOOOM MOIYYCHA
neiono3a u3 M. sinensis B nabopaTopHeIx 61% B mepecueTe Ha HATHBHVIO LICJUIIONIO3Y M OMBITHO-
MPOMBIIICHHBIX yCIoBusix — 52% [34]. [JauHbiii BUI, B CBA3H C MOPO30CTOHKOCTHEO M BBICOKOH
VpokaliHOCThIO cyxoi Omomaccel B CHOMpH aKTHBHO paccMarpHBacTcs, Kak HOBBIH A Poccum
CBIPHCBOH HCTOYHHUK LICIUTIONO3BL.

B nacrosmee Bpems Buabl M. sinensis u M.giganteus ACCIeA0BATEIH BCETO MUPa PACCMATPHBAIOT B
Ka4deCTBE MEPCIIEKTHBHOTO MPOMBINICHHO 3HAYMMOTO IEILTIOIO3COAEPIKAIIETO ChIPhs A MPOU3BOACTBA
LEJUTIONO3bI, OWOTOINIMBA M XHMHMKATOB H3-32 BBICOKOH HX MPOAYKTHBHOCTU € LIENBIO COCPEIKEHHS
necHoro Gorarctea 335, 36]. Ilo manaeiM N.Boersma [37] B xypHanax ¢ umankr-(pakropom Thomson
Reuters” Web of Science B 2004 roay 6s11o ony6iukosano 31 pabota, B 2012 rogy 245 pabor, To B 2013
roay — 245 pabot, HOCBSIIICHHEIX MUCKAHTYCY, B YACTHOCTH K BURY M. giganteus.

Bricokoe conepxaHue LEUTIONO3BI B CTEOMIX M. giganfeus MO3BOISECT WCHONB30BaTh Cro IS
MPOU3BOACTBA OUOATAHONA BTOPOTO MOKOJICHUS [38]. DHEepreTHUCCKas CTOMMOCTh CxKUTaHUs cTeOns M.
giganteus coctasisiet 17,7 MJx/kr cyxoro Bemiectsa [39]. B Hacrosiuee Bpemst M. gigantfeus sSBaseTcst
JOMHUHHPYIOIUM OunosHepretuueckum pacrenuem B CIIA  [47]. PaspaGoraner TexHOMOTHH U
komMMepcuau3uposansl B0 MHOTHX ctpaHax EC u CLIIA npou3BoACTBO TOIIHMBHBEIX TPAHY B BUAC MEIICT
u3 crebnen M. giganteus [40]. CoaoMBl MUCKaHTYCA TUTAHTCKOTO HCHONB3VIOTCS B JKHBOTHOBOJCTBC B
Ka4eCTBE MOACTUNKH I JOMAITHEH NTHULB U KPYITHOT'O POTraToro CKOTa, AN COXPAHCHHS BIAXKHOCTU
MOYBBl, HHTUOUPOBAHHUS POCTa COPHAKOB M MPECIOTBPALICHUS SPO3HUH MOYBBI W B CTpoUTENbCTBE [38].
Hampuwmep, B Janun, Upaanauu u BenmukoOpurtanuu ¢ 1990 roga OblIH HHHUIIMUPOBAHBI MPOCKTHL IS
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CTPOUTCIIECTBA YKOTOTHICCKH YHCTHIX JOMOB U3 COJIOMBI MUCKaHTyCa [36].

BaxxHpIM kKa4uecTBOM MHCKAHTYCa SBICTCA CIOCOOHOCTh — MPOM3PACTATh HA MAPTHHAIBHBIX U
3a0pOLICHHBIX 3AIC)KHBIX 3€MIIIX, HA KOTOPOU COXPAaHACT CBOKO MPOAYKTHBHOCT.  Hampumep M.
sinensis MOXKET TPOU3PACTATh HA HECHTpaTbHOH M KHUCIOTHO-cyib(parHoil nouse (pH = 4-6) ¢ BeIcOKUM
VPOBHECM aMFOMUHUSA [38], Takke HA MCCUYAHOW, CYTIHHHUCTON TMOYBC MOYBC C BBHICOKMM COACPMKAHUCM
opranuueckux sarpsisaureiaci (pH = 5,5-7.5) [35]. Hccnenosanus, mposeacHueic L Kilpatrick [41]
MOATBEPAWIH, UTO M. giganfeus TpU MPOU3PACcCTaHUH Ha MapruHansHoU nmouse (< pH u rymyca) Ha rore
mrara Orafio CHIA coxpaHsieT BRICOKYIO MPOAYKTUBHOCTh. B padote Islam M. ¢ xomneramu [42] Takxke
orMeuacTcss 00 WX BBICOKOW MNPOAVKTUBHOCTH NPH NPOM3PACTAHHM HA MApPTUHATBHBIX 3eMiiX. B
HacTosee BpeMs M. giganfeus YCIEIIHO KYJBTHBHPYIOT IS MOTYYCHUS OHOMACCHI HA 3arPsI3HCHHBIX U
HEIPUTOTHBIX IS IPOJOBOIBCTBCHHBIX KYIBTYP 3eMiLIX B CrioBakun U Ykpaune [43, 44].

JHepreruueckas 3GQPCKTHBHOCTh BHIPAIIUBAHHS MHCKAHTYCA THTAHTCKOTO, KaK HMCTOYHHKA IS
MONYYCHUSI OHOMACCHI, HCHONB3YEMOH B LENAX BbIPAaOOTKH OHOTOIUIMBA BTOPOTO IOKOJICHUS,
MOKA3BIBAIOT MEPCIICKTUBHOCTh U HCOOXOJUMOCTh HAYYHO-000CHOBAHHBIX HCCICAOBAHUM STOH KYIbTYPHI
U B VCIOBHAX PE3KO KOHTHHEHTAJIBHOTO KIMMara. AKTYanbHOCTh 3THX HcciaeaosaHuil nias Kazaxcrana
CBA3aHO C TEM, YTO PECIyONUKa AN BXOXKICHHS B ITCPKY MHPOBEIX JHACPOB MO MPOU3BOACTBY
aJbTCPHATUBHBIX BHAOB TOIUIHBA MPOSBIACT HHTCPEC K PA3BUTHIO OHOTOIUIMBHBIX TEXHOMOTHH. B
Pecnybnuke Kaszaxcran, kak U B APYrHX CTpaHax MHPA, CO3JAIOTCA OJarompHAHBIC YCIOBHS Pa3BUTHS
PBHIHKA OHOTOINIMBA, YTO MO3BOJIUT VMCHBIINTE SHEPICTHUCCKYIO 3aBHCUMOCTD CTPaHbl OT HEQTIHBIX U
ra30BBIX PECYPCOB M CHH3WT BBLACICHHC BPCOHBIX BewecTB B atMochepy. Hexoroprie mpenctaBurenn
poaa mMuckaHTyc 3aBe3cHbl B Kazaxcran, puzomsl mpojarorcs B cneuMarasuHax. Ilpu cpenHeit Temme-
patype 10 —2°C 3uMOi B FOJKHBIX PETHOHAX CTPAHBI, B YaCTHOCTH B AJIMAThl OHU HE MOTHOAIOT, BBHICOTA
M. sinensis mocturaer 1,5 m, a M.giganfeus — 2 M. OHH MOTYT OBITh MPHOPUTCTHBIMH BHIAMH IS
OHOTOIUTMBHON TEXHOJOTHU MPHU HHTPOAYKLHMH HX B FOXKHBIX PETHOHAX CTPaHBl AN YEr0 HEOOXOIHMO
H3YVYUTh (PU3HOJIOTHYCCKHIE H arpOHOMUYECKHE OCOOCHHOCTEH UX B VCIOBHAX PE3KO KOHTHHCHTATBHOTO
ximvara Kazaxcrana.

IlepcnexkTuBBI NpUMeHeHHs1 GHOIHEPreTHYECKHX BHIOB BTOPOro MOKOJEeHHs AJas (uTopeme-
AHALIHH MOYB, 3arPS3HEHHBIX KCEHOOHOTHKAMH

CxeMa mnpom3BoAcTBA OHOSHEPTUH M3 JHEPreTUYCCKH ILICHHBIX KVYIBTYP, HCIONB3YEMbIX IS
(duTOpeMeIMaIMK 3arpsI3HEHHBIX MOYB, Oblna npeanoxena Ginneken L.V ¢ corpyanukamu B 2007 rogy
[45]. HeoOxomuMOCTh pasBUTHA TEXHOMIOTUH (PUTOPEMEIUALINH 3arps3HCHHBIX MOYB € HCIOIb30BAHUEM
SHEPreTUUCCKH LICHHBIX KYIbTYP OblJIa OOYCIOBJICHA IIHTEIBHOCTBIO Mpouecca dpurtopemenuanun. B
Ka4eCTBE aKKYMYIATOPOB OBLIO TPEATONKCHO HCIONB30BaTh APCBECHBIC M MACIHYHBIE KYJIBTYPBI,
MIICHULY U KYKYPY3Y, @ A HOBBIIICHNA OHMOJOCTYITHOCTH 3arps3HUTEICH U MOBBIIICHUS HX OHOMACCHI
HCIONB30BaTh Xelarupyroomue arcHTel. Cpean ApeBECHBIX PACTCHUH HCHONB30BANIH OBICTPOPACTYIIHHA
TOMOJb, KAK HEPCICKTUBHBIN BHI AN (PUTOIKCTPAKUUH. TOMOIs MMEET OOIBINYIO0 GHOMACCy B CHOCOOCH
akkymynpoBath noHbel Cd u Zn [46], a cpeau TpaBIHUCTBIX BUAOB — akkyMysaTop HoHOB Cd 1 Cu Tabak
u akkymymarop noHoB Cd u Zn kykypysy [47]. Norsl Cd 1 Zn HakamiuBaliuCk NMPECHMYLICCTBCHHO B
KOPHAX KYKYpy3bl [48]. OTHOCHTENBHO BEICOKOE COACPKaHHE HOHOB Pb OBIIO BEISBICHO B HAA3EMHOU
OuoMacce ropuuilsl, pairpacca, amapanTa u noacoaaeunnka [49] (Kmaccen u ap. 2000). Tloaconueunuk
3KCTparupoBaji B HaA3eMHON Onomacce nonel Cu, a amapanta — noHbl As u Zn. CTCHCHD pacipeaC/ICHUs
3arps3HATECH TUCThs > ¢cTeOeab > kopeHb [S0].

[laxoTHBIC 36MJIM MOTYT HAXOAMTHCS B 3arpsA3HCHHBIX PaliOHAX, HEMPHIOAHBIX IS MPOU3BOACTBA
MPOAYKTOB MUTaHHU:. BeipaiyBanye 3HEPreTHUSCKUX KYIbTYP Ha 3arpI3HCHHBIX CETbCKOXO3SMHCTBEHHBIX
palioHax MOXKET MPHUBECTH K YPE3MEPHOU KOHLCHTPALIUM METAUIOB B TKAHAX PACTCHHH H MOBTOPHBIX
BBHIOPOCOB 3arps3HSIONIMX BEIIECTB B atMochepy BO BpeMs CXKHUTaHusA OHoMacchl. BEIGOp KyabTyp As
MPOU3BOACTBA OHOMACCH IS LiieH OMOIHEPreTUKU JOMKEH OBITh MPOBCICH, MPUHHMAS BO BHHMAHHC
MOYBY M KIMMAT PErHMOHA W TEXHHYCCKHE BO3MOXKHOCTH (epmepos. g BUIOB mpu MPOH3BOACTBE
SHEPreTHUCCKUX KYIbTYP AOKHBI OBITh XaPaKTEPHBI: BBICOKHUH BBRIXOJ OHOMACCHI, HU3KHC 3aTpaThl HA
MPOU3BOACTBO; BRICOKAS aJANTAINA K MCCTHEIM VCIOBHAM OKpysKaromeit cpeast [S1].

B nocneanue roxsl Bo3poc MHTEPEC K HEMPOAOBOJIBCTBCHHBIM MHOTONCTHHM BHIAM B KAa4YCCTBE
(duTOpEMEINAHTA, B YACTHOCTH, K MPECICTABHTEIIM POAA MHUCKAHTYC. s yCTOMYHBOTO MPOH3BOICTBA
OGHOMACCHl MUCKAHTYCA Ha 3arPsA3HEHHBIX 36MILIX HEOOXOIUMO OBIJIO H3VYHUTE POCT M MPOAYKTHBHOCTD X
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HAa MAPTUHATBHBIX 3arPsSI3HCHHBIX 36MJISX; IPOBECTH MOHUTOPHHT KauecTBa OHOMACCHI, B COOTBETCTBHH C
TpeOOBaHUAMH OHOTOILTUBHOMN MPOMBILIICHHOCTH;, OLICHUTh CTOUMOCTD NIPOH3BOACTBA OHOTOIITHBA.

JluteparypHeIX JAHHBIX O PEMCIUALMOHHOM CIOCOOHOCTH MPSACTABHTCICH POJa MUCKAHTYC
HE3HAYUTENBHO. B OCHOBHOM 3KCIEPHUMEHTBI OBUTH TPOBCACHBI B TA0OPATOPHBIX YCIOBUSX U HE3HAYUTEIEHOC
KOJMYECTBO paboT B MONEBBIX YCIOBHMX. JTO BEPOATHO CBA3AHO C TEM, YTO 3TO HOBAS KYJBTYPA, TOITOMY
OCHOBHBIC HCCNICAOBAHUS OBLTH HANPABICHBI HA W3YUCHHUE T'CHCTHUCCKUX, aJAaNTHBHBIX, arpOHOMHUYCCKHX H
(PH3HONMOTHHECKHUX CBOWCTB MHUCKAHTYCA HA HE3ArPA3HCHHBIX CETIBCKOXO3MMCTBCHHBIX 3eMiisiX. [Ipu mayueHnu
BIUSHUS TSDKCTTBIX METAZIOB  HA POCTOBBIC TMOKA3ATEAN MPEICTABHTEICH POAA MHUCKAHTYCA B JIAOOPATOPHBIX
VCIOBHUSIX YCTAHOBICHO, UTO OHHM PEarvpylOT HA 3arps3HHTCIH MO-Pa3HOMY. BBIBICHO, YTO MPH BBICOKHX
KOHIICHTPALMSIX HOHOB TSDKCTBIX METAIOB MOJABILICTCS POCT M HAKOIUICHHE OHOMACCH Y HEKOTOPBIX
MPEICTABUTEIICH pofa MHCKAaHTYC. BbIgBicHO, uto Vv caxeHUoB M. fransmorrisonensis u M. floridulus nipn
BoicOKuX KoHueHTparwsx wonos Cd (1 mM), Cu (0,6 MM), Hg (2 MM), Pb (2 MM) B kyJabTypaiabpHOl cpeac
MHTHOUPYIOTCSI POCTOBBIC mokazatenu. Y Buma M. floridulus carokancs poct caxeHua Ha 70%, 66-85%, 11-69%,
11-25% u 70% cootsercTBeHHO. B oTimume ot aanHOro BHa wioHsl Pb B 103¢ 2 MM He BIHSIM HA POCT
M transmorrisonensis v naHHBIA BuA ObUT OONCE YCTOHUYMB K ACHCTBHIO METALIOB, ueM Bux M. floridulus.
AHATOTUYHBIC OMBITH MPOJACMOHCTPUPOBATH NPH M3yucHnH BarsHUS Al B pasHO# koHneHTpamyn (ot 0 10
5,930 mM, skcrosurmst 42 mHs) Ha POCTOBRIC TOKazareau M.sinensis u M.sacchariflorus B yCIOBHSX THAPO-
noHuKH. BeaeneHo, urto Bux M.sinensis akkymynuposan Oomeiie voHOB Al uem Bun M.sacchariflorus.
Buomacca M.sinensis cawkanace npu go3e 185 MM uonoB Al B cpene, a M.sacchariflorus — 74 MM. Tlpu
xoHreHTpamu 1,480 MM nonoB Al B cpeae pactenus moruOanu. [lonyueHHbIC AaHHBIE CBUACTETIBCTBYIOT O
ToM, uto KoHueHTparmst 1,480 MM noHoB Al B cpeae siBIsIeTCst MOPOroBoit 1030w mist M.sinensis v M.sacchari-
Sflorus. 'YctaHoBICHO, UTO BRICOKHE KOHLUEHTpauuu TM eiamstot Ha poct M. giganteus M.sinensis u M.sacchari-
florus 3a cueT MOBPEKACHHS KOPHEH M NOHWKCHWS MUHEpaibHOro muranus, ocodcHHo N u P. Omnako B
MOJICBBIX VCIOBHAX (OBa ce30Ha) M. giganfeus TPEKPacHO MPOU3PACTAT HA MPOMBIILICHHO-3ArPsI3HCHHBIX
semisix [52, 53], Bung M.sinensis, KOTOpbI JOMHUHHUPOBAI B KHCITBIX TIOUBax AnoHuuM ObL1 60JICE TOACPAHTCH B
noHam Al, wem M.sacchariflorus, npouspactaromeli B npuOpeXHBIX peruoHax [54]. Buawl M. transmor-
risonensis u M. floridulus cobpaHHbIC U3 3arPSI3HCHHBIX YIACTKOB ObLTH Ooniee yeToiumBbl K noHaM Pb, Zn, Cd, u
Hg, uem coOpaHHbIC M3 HE3Arpsi3HCHHBIX ydacTkax [55]. DT JaHHBIC CBUACTCIBCTBYIOT O TOM, YTO BHIBI
pacTeHM B3aUMOACHUCTBYIOT C IMTATEIBHONM CpeAo IO-pasHOMY, M YPOBHHM COIPOTHUBICHHSA K CTpeccaMm
3aBHCAT OT YCIIOBUH BBIPAIIMBAHIS U MOTYT OTIIMYATHCA V PA3HBIX BUAOB H TIOITYJIAIINH [56)].

HccaenoBanus 0 GUTOIKCTPAKIHOHHBIX H (HUTOCTAOUIN3AMOHHBIX CIIOCOOHOCTSIX MPEACTABUTEICH
POJa MHCKaHTYC CBHICTEIBCTBYIOT O TOM, YTO YTO OJHHU BHIBl MHCKaHTyca 00JaJar0T CIIOCOOHOCTHIO
AKKYMYJIHPOBaTh HOHBI TSDKETBIX METAIIIOB W3 3arpsA3HCHHOM TOYBBI B KOPHEBOHM CHCTEME M Jajce
TPaHCIOLMPOBATh UX B HAA3EMHYIO YacTh, a APYTHC —HAKAIUTHBATh HX B KOPHEBOU crucTeMe (Tabmvna 1).

BrigBieHo, uTO B Ipeenax pa3nHIHbIX TKAHCH PaCTUTCIBHOTO OPraHU3Ma HOHBI TSOKETBIX METANIOB
PachpeacsioTCs B CACAYIOMEM TMOPSAKS. pu3oMbl > crebmu >mucthsa. Hanpumep, M. floridulus
AKKYMYJIHPOBAJI, KaK B MOA3CMHBIX, TaK U HaA3¢MHBIX dacTax HoHbl As, Cr, Pb, Zn u Cd. Bug M. sinensis
Hakarusan HoHbl As, Cr, a Bua M. giganteus — nonsl As u Cd TOIbKO B KOPHEBOW CHCTEME. DTH BHIBI
MOTJIH aKKyMyJIHpoBaTh uOHBI Zn Oosee 400 Mr/kr B HAA3EMHOMN YaCTH MPU BBICOKOH KOHIICHTPALIMK UX
B mouse. Ilpu 3rom kosdduuument tpancmokaruu noHoB Cr mu Pb B cucteme «mouBa — KOpPEHb —
Haa3eMHas yacte» v Buaa M. floridulus Ovin 6mmke x 1, uem vy Bunos M. giganteus u M. sinensis. 1o
o3Hauaet uto BUA M. floridulus obdnagact HpUTOSKCTPAKLIMOHHBIM MOTCHIHATIOM, a BUAB M. giganteus u
M. sinensis — pUTOCTAOWIN3ALMOHHBIMHA TIOTCHIHMAIAMH.

[Toneckue yueHble BrIpamusain M. giganfeus Ha SKCICPUMECHTATIBHBIX YYACTKAX B TCUCHHE MATH JICT
(2007-2011 roapr). DKCHEPUMEHTATIBHBIC YIACTKH OBLTH PACTIONIOKEHBl B HEIOCPEACTBCHHOM OJIN30CTH

Tabmra 1 — AKKyMyJISIIMS. HOHOB TSIKENBIX METAUIOB U3 3aIPsI3HEHHOU ITOYBHL B BETETATHBHBIX OpraHax MHcKaHTyca [28, 30,
43,45, 46, 57]

™ Komnrenrparms, mr/xr | pH Hamzemmas TTom3emuast KBI1 Kt

YacTh YacTh
M. floridulus
As 3.7-1.605 5.1-5.5 5.6-659 1.4-333 0.21-0.38 0.25-0.51
Cd 4.7-51.7 5.1-58 1.1-56 0.1-3.8 0.02-0.07 0.07-0.09
Cu 7.7-95.9 5.1-58 13.6-179 1.8-7.5 0.08-0.23 0.04-0.13
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Pb | 882582 [51-58 ] 172-519 [ 36-254 [ 0.1-0.41 [ 021-05
M . giganteus

As 78 8.5 0.4-0.7 <0.01 0

Cd 13.7 52 2.3-53

Pb 271 6.8 0.36 <0.0 0

Zn 365 6.8 48 0.13 0

Cu 130 23 0.02 0
M.sinensis

As 418.7 6 0.45 <0.01 0.01
Cr 95.2 6 9.9 0.10 0.68
Ilprmevarme: TM - moxemsle Metamms, KBII — xosddurment Guwonormueckoro mormomieHns, KT — kodddumeHT
TPaHCIIOKAI U

ot ropHo-oOorarutensHoro komOuHata (beiToMm, rokHBIH pernoH [lompmm). YpoBeHs 3arpsaszHeHHs
mouBsl. Pb (547 mr/xr), Cd (20,84 mr/kr) u Zn (2174,5 mr/kr). ABTOpBHI MOKaszanu, uto BUA M. giganteus
VCTOMYUB K BHICOKMM KOHLCHTPALMAM TXKEIBIX METAIOB B NouBe. M3 He3arpsa3HEHHOU MOYBB JAHHBIA
BuJ HakaruBajil HOHb Pb 10 2 mr/kr, nonst Cd mo 0,3 mr/kr, woHsl Zn 10 25 MI/Kr, a Ha 3arpsA3HCHHON
nouse — noHel Pb 1o 200 Mr/kr, noust Cd xo 1,5 mr/kr u nosst Zn xo 700 mr/kr [58].

AHAJIOTHYHBIC PE3YJIHTAThI OBLIN MOTYUCHBI (DPAHITY3CKUMH HCCIICAOBATE/ISIMHI, OHH TIOKA3AJTH, YTO THOPHA
M giganteus Gonee YCTOWYMB K BBICOKHM KOHLICHTPALUSAM HOHOB Pb B MoUBE MO CPaBHEHHIO ¢ IPYTHMH BUIAMH
[59]. Pymeiackue yaensie C.H.Barbu ¢ coagropamu seiparmysamu M. giganteus va Pb n Cd- zarpsasHeHHOM movuse
B PymbIamm Teuenue aByx net [60]. Yposens zarpszHenus moussl: Pb — 682.50 mr/kr (0-20 cm rnyOuna) u Cd -
13.47mr/xr (0-20 cm). Onpenennnu conepxanve TM B BeretatiBHBIX opraHax B ceHrsi0pe 2008 u anpene 2009
rony. B mepseiii rox, rubpun M. giganfeus naxarmmsan Pb u3 3arpssHenHol mousel B puzome 382.7+111.0
mr/kr, B ctebne —4.38+2.67 mr/kr, B mucthsx — 10.54+4.55 mr/kr u Cd — B pusome 4.904+2 27 mr/kr, B cTebiie —
2.07+0.77 mr/kr, B guctbsix — 1224034 wmr/kr. Ha creayrommii rog pacteHuie akkymyauposaio Pb uz
3arpsi3HCHHOM MOUBHI B pu3oMe 452 7£145.5 mr/kr, B ctebie — 2.62+0.82 mr/kr, B mucthsix — 7.33£3.09 mr/kr, u
Cd — B pusome 5.6242 34 mr/kr, B crebne — 1.6240.56 mr/kr, B muctesax —0.75£0.12 mr/kr. Konnentparmws
noHoB Cd B BereratuBHbIX opranax M. giganteus mpesbimano [TJIK (0,1 Mr/kr). ABTOpEI caenamu BBIBOJ, UTO
JUTSl TIPOMBIIIICHHOTO HCTIONB30BAHMS MOYKHO KYJbTHBHpOBaTh M. giganfeus Tombko Ha Pb-3arpssHeHHOI
nmouse. [lpu 31OM aBTOpPEI OTMEHUAOT, UTO KO3(P(HLIHECHT GHONOIMUECKOTO TOTTIOIICHHS U HAKOIUICHHE HOHOB
Pb B HagzeMHOH 4YacTH pPacTHTENBHOIO OPraHM3Ma 3aBHCHT OT BO3PAcTa PACTHTCIBHOIO OPraHu3Ma
KOHIICHTPALMU 3arpsA3HUTENs B TouBe. TpexieTHudl M. giganfeus mpu mpouspacTanud Ha Pb-3arpssHeHHOI
nouse (400-630 mr/kr, pH-5.2) akkymymuposan B Hag3eMHOU OroMacce HOHBI 3arpsi3HuTend B npeaenax [IK
(10-30 mr/kr), ko3(dduipeHT OHOMOTHYECKOrO MOTIOMICHNT BappupoBal B mpeaciax ot 0.03 go 0.05.
UYetwipexnerauit M. giganteus npu npovspactanny Ha Pb-3arpssaennoii mouse (271 mr/kr, pH 6,5) axkymy-
JAMpOBaN B HaA3eMHOH Gromacce uonbl 3arpsuutesst Huske [1JIK (0,36 mr/kr), koshduipeHT OHOTOTHYSCKOro
nornorrerus Oprm <0.0 [60].

Hapsay co ciocobnocTeio M. gigantfeus x GUTOPEMEAHALIMNA 3arPS3HCHHBIX TSDKSIBIMU META/LJIAMH
MOYB YCTAHOBICHO, YTO PACTCHHE OONAAACT MOTCHIMATIOM JCTPaIUpPOBaTh OPTaHUYCCKHE 3arpsI3HHATEIIH,
B YACTHOCTH, MOJMLUUKIMYCCKHE apomaruueckue yriaesogoponsl (ITAY). Ilokazano, 4T0  KOpHEBBIC
skccyaarsl M. giganteus oONamarT ASCTPYKLIMOHHOH CIIOCOOHOCTBIO, OHH Pa3araroT NUPCH U GCHAHTPEH
[61-63]. BersiBacHo, uto nonmupeHONIBHBIC COCAUHEHUS (TA/LIOBAS, XJIOPOrCHOBAs U KO(EHHAS KUCIOTHI),
(hmaBOHOUIEI (KBEPLETHH, PYTHH, KATCXWUH) MPHUCYTCTBYIOIHE B puzochepe M. giganfeus CTAMYTHPYIOT
POCT MHUKPOOPraHu3MoB, yraumusupyoomue [TAY [64].

JTH AAHHBIC CBHICTEIBCTBYIOT O HEOOXOAMMOCTH H3YYCHHUS (H3HOIOTHUYCCKUX M OHOXHUMHYCCKUX
ocobeHHOCTEH BUAa M. giganteus B YCIOBHSX 3arpsS3HCHHS MOYB HE TONBKO HCOPTAHHYCCKHUMH, HO H
OpraHUveCKUMH KceHoOnoTukamu. Bux M. giganfeus Moxer OBITh HE TONBKO VAOOHOW MOAETBIO IS
H3YUCHHUS MEXaHNU3MAa MOTIOMCHUS, AaKKYMYIIALHHA U JETOKCUKAIIMA KCCHOOHOTHKOB B IOYBE, HO PCIIHTD
mpodIeMy BOCCTAHOBJICHHS IIOYB, 3arpsA3HCHHBIX TOKCHKAHTAMH TEXHOTCHHOTO TPOUCXOMKACHHSL.
[lepcnekTuBHOCTD pa3paboTKH TEXHOIOTHH Pa3sMHOKCHHS M. X giganteus, U3ydcHHE OUOTIOTHH Pa3BUTHUS
U POCTa, arpOHOMHYECCKHE W (HU3HOJOTHYCCKHUC CBOHCTBA B YCIOBHAX 3arpsS3HCHHS HE BBI3BIBACT
COMHCHHMS, a HCIONB30BAHHC 3aTCIKHBIX M 3arpsA3HCHHBIX 3¢MENb IS HHTPOAYKLHMH JaHHOTO BHIA
MPEACTABISCTCS MHOTOOOCIIAIOIIIM

Hns GHOTONITUBHON NPOMBINIICHHOCTH OJHUM U3 BaXKHBIX (PaKTOPOB MPH MPOH3BOACTBE MPOIYKIIMN
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ABIICTCS €€ SKOIOTUYHOCTE. B CBA3H ¢ 3THM BO3ZHHKACT BOMIPOC, SBISCTCH T NPOAYKLUA M. giganteus
SKOJIOTHYECKH YUCTOH, NMPH BHIPAIIMBAHHM  HA 3arpsa3HCHHBIX 3CMILIX IO CPABHCHHIO C JPYTUMH
OuosHEpreTHYCCKUMU BHaaMu? JlaGopaTtopHble HCCIEIOBAHNSA PYMBIHCKUX YUCHBIX MPU CPABHUTEIBHOM
aHamu3e ABYX OHO3HepreTwdeckux BHIOB (Sida hermophradita n M. giganteus) mnokazanu, 4TO
S.hermophradifa HakanIMBacT HWOHBI THKCIBIX MCETAIJIOB HE TONBKO B KOPHEBOH CHCTEME, HO H B
HAA3CMHOM 4YacTH B OTIH4UUE OT M. giganteus. BripamuBanue MX MPOBOJWIM HA MCKYCCTBEHHO Pb-
3arpsi3HeHHO# (B KoHuenTpamuu 600 u 700 mgkg') u Zn-3arpssuennoii (8 konuenTparuu 900 u 1100
mg.kg') cyOrmuHuCTOl 1 mecuanoii mouse. S hermophradita UCTIONB3YIOT B KAYECTBE BO30GHOBIAEMOrO
HCTOYHHUKA SHEPIMH JUIS MPOU3BOACTBA OHOTOIIMBA, BUAC APOOICHKH, OPHKETOB, MEICT U MPOOKH.
[Ipoaykums, monydeHHas u3 S.hermophradita IpH BRIPAIIMBAHUM MX HA 3arpsA3HCHHON MOYBE SIBISCTCS
HCTOYHUKOM BTOPHYHOTO 3arpsa3HcHud [65]. Bee 3T maHHBIC CBHOCTENBCTBYIOT O TOM, uTo M. giganteus
nMeeT moteHman ans ¢puroctabumuzanun TM-3arpsA3HEHHBIX TIOYB, TEM CAMbIM MOXKET MPEIOTBPATUTD
JANTBHEHITYI0 MUTPALIUIO 3arPS3HUATENS B TPYHTOBBIC BOJIBI THO0 BO3AYX.

B oGzope V. Pidlisnyuk ¢ coasropamu [66-68] mnpeacrasneus aannbie yueHsix EC u CIIA o
BO3MOXKHOCTH KYIbTUBHPOBAHUS MPCIACTABUTCICH pOJa MHCKAHTYC Ha 3arpsA3HCHHBIX TSDKETBIMU
META/UIAMHU 3eMJIIX. ABTOpaMH OTMEUECHO, YTO HAWOONBIIMH HHTEpPEC B KadecTBe (pUTOpEeMeanaHTa
MPHUBICKACT BHUMAHUC VUCHBIX BRICOKOIPOAYKTHBHEIN THOpUA M. giganfeus, Tak Kak 00Ia1acT BEICOKOH
MPOAYKTUBHOCTEIO Ha TM-3arps3HEHHBIX MOYBAX U CIIOCOOHOCTBIO K (PUTOCTAOHIH3AMN 3arpsi3HCHHBIX
nous. MuTepec k ¢putocTabunmzaropy M.xgiganteus CBS3aH C TEM, UTO OTIAAACT NPOOIEMa YTHIH3ALMN
3arps3HCHHON (PUTOMAcCHl, TAK KaK OHM HAKAIUIMBAIOT HOHBI TSDKENBIX MCTAUIOB B KOPHEBOHM 30HE;
OTCYTCTBYET HCOOXOAWMOCTh KAXKABIM TOA COOHparh W BBICAKUBATD CCMCHA, TaK KAaK PaCTCHHUC
CTCPUIBHOC,; PACTCHUEC MOXKET MMPOU3PACTaTh HA OAHOM yuacTke Oojee 20 met. AHATOrHUUYHBIN 0030 ObLT
mpoeeacH F.Nsanganwimana ¢ ko/zeramu [56], aBTOpsl OTMEUAKOT YTO MOCACAHUC MCCATHICTHS BO3POC
HHTEPEC B BBICOKOMPOIYKTUBHBIM IMPEACTABHTEIAM POJa MHCKAHTYC BO BCEM MHpE, Onaroiaps cBOCH
CIMOCOOHOCTH aKKYMYJIHPOBATh HOHBI TSDKETBIX MCETAJUIOB B KOPHSAX M CIOCOOHOCTBIO ACTPAIUPOBATH
OpPraHUYECKUEC KCCHOOHMOTHKH B pusochepe OHH 00mamaloT cBOHCTBOM  (purocTabunmzatopa
3arpsS3HCHHBIX TOYB. ABTOPHI CUHTAIOT, YTO CPEAM MPECACTABUTENCH poAa MUCKAaHTYC BHI M.x giganteus
W3-32 BBICOKOH MPOAYKTHUBHOCTH SBJSCTCS NPUOPUTETHBIM BUAOM I (PUTOTEXHOIOTHH.

Urax, cTpeMHTENBHO pacupsomeecs NPOU3BOACTBO OHOTOIUTHBA BEACT K YHUUTOKCHHIO TIPUPOI-
HBIX 3KOCHCTEM H yTepe OHOIOrudeckoro pasnoodpasus [69]. B cBiI3u ¢ 3THM BO3HHKAcT BOMPOC O
PaLMOHATPHOM HCIIONB30BAaHUH MAPTUHATBHBIX W JCTPAIHUPOBAHHBIX AHTPONIOTCHHBIMHU 3arpSI3HHTCIIIMHU
3eMenb. BripamuBanue «OHOSHEPTETHUCCKUX)» PACTCHUN B KQUECTBE (PUTOPEMEANAHTOB HA 3THX 3EMIISIX
MO3BOJUT CHH3UTh VPOBCHb 3arpsA3HCHUS C OJHOH CTOPOHBI, a C JPYIOH CTOPOHBI IMOBBICHTH
ArpOHOMHYCCKVIO LICHHOCTh 3arps3HeHHBIX TouB. [lpaktuueckoe ucmonws3osanue M.X giganteus, Kak
(duTOpEMEINAHTA, U KaK UCTOYHHKA TBEPAOT0 OHOTOILUINBA BEITJIAUT MHOTOOOCIIAOIUAM C 3KOHOMHUEC-
KON TOYKH 3PCHUS, M0 CPABHCHHUIO C IPYTUMH OHUOTOILTHMBHBIMU BHAAMH BTOPOTO MOKOJCHHUSA. Bricokas
MPOAYKTUBHOCTE Onomaccel M. giganfeus Ha 3arpsA3HCHHBIX 3CMIISIX MOXKET NPEBPATHTb TEXHOJIOTHIO
duTopeMenuanys B NPUOBIIBHYIO OTPacis A  OHOSHEPreTHYCCKOM MPOMBILUICHHOCTH. PacteHue
BhIpacTacT A0 4 M u 0ojce, ypoxkai ¢ HEro MOXHO coduparh B TeucHue 30 JICT, HC pacmaxvBas H
HenepecenBas mond. llpu stom M.giganfeus He WCTOINACT 3€MIIIO, MOIVIOIACT YIVICKHUCIBIH ra3 H
OCTaHaBJIUBACT TobanbHOe moTeruicHHe. CHeIMaTUCTH YTBEPKAAIOT, YTO ecian 3acaauth 10% momei
EBponbsl MECKaHTYCOM, TO MOXHO OyIET AOMOIHHUTEIBEHO BEIPAOOTaTh 10 9% 3NMCKTPOIHEPTHA.
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AnHoTaus1. Makaa/ja MapryUHaJIb/Il *KOHE aHTPOIIOTEH I IacTaFbIIITapMEH JIeT pa/lallisUIaHF aH Kepliep/ie ecyre KaGieTTi
JKOFapBI OHIMII, GHOSHEPreTUKATLIK Miscanthus X giganteus (QUTOpEMEUAHTTHIH KOIMAHY MYMKIHJITI capanTanrad. byt Typ —
a3BIK-TYTIKTIK ©HIMIe >KaTIalThIH, KOFaprbl 6HIMJI, KypaMbIHJa >KOFaphl MeJIIep/ie JMHIHH KoHE IEeIUIono3achl Oap
KOIDKBULIBIK ociMiik. KerrereH enjiepje TypakThl KCEHOOMOTHKTEPMEH JIaCTaHFaH >Keplep/iH (QUTocTabHIN3aIMsIChl YIIH
KOJIaHBLIa bl M.X giganteus-TiH KOFaprbl eHIMII COIYBI JTacTaHFaH YKoHE JIerpajlallisiIaHraH Kepiepial ¢uropemeuanysiiay
TEXHOJOTHSCHI eMiMI3/IIH GHOTEXHOIOTHS calachiMeH CHO3HEPTeTUKATBIK OHIPICIH THIMI OHEPKaciGiHe aliHATIBIPYEI MYMKIH.

Cenenns 00 aBTopax

1 HypskaHoBa ACWIIb, TJIaBHBI HayUYHBINH COTPYIHUK, JOKTOP CHOTOTHYECKUX HAyK, Ipodeccop.

Mecto pabotel: MacTHTyT OHonoruu u SuotexHonorud KH MOH PK, yi. TummpsizeBa, 45, Anmvatsl, 050040, Ka3zaxcran.
Temn. +7 (727)3947550. ®axc +7 (727) 3947562. E-mail: gen_asil@mail.ru

2 Pidlisnyuk Valentina, TOKTOp XUMHUECKUX HAYK, IIpodeccop.

Mecto pabGotel: Matej Bel University, Faculty of Natural Sciences, Department of the Environmental Management, Banska
Bystrica, Slovakia. E-mail: pidlisnyuk@gmail.com.

3 Caiinanyxany sl Ep6onar, PhD, HayuHbI cOTpY IHIK

Mecro paGotsl: Kazaxckuif HallMOHAIBHBIA YHUBEpcHTET UM anb-(Dapabu, amb-®apadu 1p-kT, 71, Anmater, 050040,
Kazaxcran.E-mail: s.erbolat@mail ru

4 Kamyruu Cepreif, JOKTOp XMMHUYECKUX HAYK, IIpodeccop.

Mecro paGotsl: Kazaxckuif HallMOHAIBHBIA YHUBEpcHTET UM anb-(Dapabu, amb-®apadu 1p-kT, 71, Anmater, 050040,
Kazaxcran. E-mail: kalugin_sn_org@mail ru.

4 MypcanmueBa BareHTrHa, KaHAUIAT OHOJIOTHYECKUX HAyK, 3aBeJyIOIIEH 1adopaToprun

Mecro paGotel: HMuacturyr Ouonormu U OuorexHonormd KH MOH PK, yn. TumupsseBa, 45, Ammarel, 050040,
Kazaxcran. Ten. +7 (727)3947550. ®@akc +7 (727) 3947562. E-mail: gen_mursal@mail ru.

5. Credanonckas TatpsHa, PhD; ipodeccop.

Mecto paGoter: National University of Life and the Environmental Sciences, Faculty of Plant Protection, Department of
Entomology, Kiev, Ukraina E-mail: steftat@hotmail.com

5. Erickson Larry, Professor and Director Center for Hazardous Substance Research

Mecto paGoter: Kansas State University, Center for Hazardous Substance Research, Kansas, USA, lerick@ksu.edu.

TToctyrmna 24.08.2015 r.

—— 138 ——



