O.U. Tynkamaposa, b.11l. bekmypeanosa, K.b. /icakuwiblivikoéa

YK 574.4(575.21)

BUOTEOXUMHSA OCHOBHBIX MUKPOJJIEMEHTOB
3KOCHUCTEM COH-KYJIbCKOM KOTJIOBUHBI

9.U. Tynxkamapoéa, Bb.1IlI. Bexmypzanosa, JK.B. [[rcaxwvinvikosa

CrenHble coobliecTBa ceBepHOM 30HbI COH-KynbCKON KOTMOBUHBI OTNnYaeTcs 6onbwnM BUAOBLIM pasHoobpasnem.
B akonoro-6moreoxmmmyeckom 1 reoboTaHN4eCcKoM acnekTe onvcaHbl LOMUHAHTLI 1 BoraTble BUAOBLIM cOCTaBoM (hop-
Mauumn 1 accoumauun: OBCAHULbI Banesniickon (Festuca valesiaca), oBceua nyctbiHHOTO (Helictotrichon desertorum),
1 ap. M3y4yeHo BuaoBoe pasHoobpasune pacTUTENbLHOro NoKpoBa CTEMHOM W NyroCTENHON ceBepHo 30HbI CoH-Kynbckon
KOTNOBUHbI. OnpefeneH MUKPO3NEMEHTHbIV COCTaB MOYBbI Y PACTEHWUI CTEMHbIX LEHO30B. [JOMUHAHTbI CTEMHbIX CO-
obuiectB CoH-KynbCckol KOTNOBMHbLI B BMOreoXMMUYECKOM OTHOLLEHUM OTNINYATCH BbICOKOPOCIOCTbIO U obnagatot
3HaYUTENbHBIM MUKPO3MEMEHTHBIM COCTaBOM M YCTOMYMBOCTBIO K 9KONOrmyecknm dakropam. BeissBneHbl Buabl 0BCS-
HULbI Banesuiickon (Festuca valesiaca), nonblHM TsiHb-LLAHCKOW (Artemisia tianschanica), koTopble obnagatT BblCO-
KOW XM3HEHHOWN CMOCOOHOCTBIO K @HTPOMOrEHHbIM BO3AENCTBUAM U reoxmmmuyecknum daktopam. OHY NpeanoxeHbl Ans
WHTPOAYKLMWN Ha CUIbHO BbIBETPMBAEMbIX Y4acTKax B Ka4eCcTBe NPOTUBO3PO3NNHBIX PACTEHWIA.

Knrouesble crioga: MUKPOINEMEHTbI; KOHLEHTpaLwsi; 6uopasHoobpasue; ypouunLLe; cnekTpanbHbIii aHanua; reobotaHu-
Ka; nyroctenHble hopmaLmm.

COH-KOJ Y0JIKOMYH/IOI'Y DKOCUCTEMAHBIH HETU3T'
MHUKPOSJEMEHTTEPUHUH BUOTEOXUMUSACHI

9.U. Tynkamapoéa, Bb.I1I. bexmypzanoea, JK.B. [[rcaxwoinvikosa

CoH-Ken oiigyHyHYH TYHAYK 30HACbIHbIH Tanaa ecyMAYKTep >XbIMbIHALICH ap TYpAYYNYry MeHeH anbipmanaxar. [o-
MWHaHTTap aHa TyprepAyH KypamblHa Gai hopmauuanap xaHa GuprkMenep aKonornanbIK-bMoreoxmmmsnblik xaHa
reoboTaHuKanblk OHYTTOH Kapanar: Banesus beTterecu (Festuca valesiaca), 4en cynycy (Helictotrichon desertorum),
X.6. CoH-Ken oiiayHYHYH TYHAYK 30HACkIHbIH LWanbaa-Tanaa xaHa Tanaa kantaraH ecymaykTepayH ap TYPAYY Typnepy
naungeHreH. Tanaa LEHO3 eCyMAYKTepy XaHa TOnypakTblH KypaMblHAArbl MUKpO3dnieMeHTTep aHbiktangbl. CoH-Ken
OViAYHYHYH Tanaa OOMWUHAHTTapblHbIH XbINbIHABICEI OWMIAMK ©Cyn >XaHa MWKPO3NEeMEHTTEPANH KypamblHa Bav kenun,
BuoreoxnMuAnbIK GavinaHbiTa avblpManaHbin, 3KONOrManblK dhakTopiopro TypykTyy. AHTponoreHavk Taacupnepre
XaHa reoxuMusnbik hakTopropro xeHaAeMayynyry xoropy genvn sanesuns 6eterecun (Festuca valesiaca), TAHb-LLaHb
WwibarbiHbIH (Artemisia tianschanica) Typnepy aHblKTanAbl. Anap MHTPOAYKLUMS YHYH KyUTYY aman yqypyydy xepnep-
[e Wwamarn 3po3nscCbiHa KapLibl CYHYLU KbiMbIHAbI.

TylyHOyy ce306p: MUKPOINEMEHTTED; KOHLIEHTPaLWs; GUONOrusnbik ap TYPAYYNYK; ©36H; CNekTpamk Tangoo; reobota-
HUKa; Wanbaa Tanaa opmaumsacol.

BIOCHEMISTRY OF THE MAIN TRACE ELEMENTS
OF THE SON-KUL HOLLOW ECOSYSTEMS

E.I. Tunkatarova, B.Sh. Bekturganova, Zh.B. Dzhakshylykova

Steppe communities of the northern zone of the Son-Kul hollow are characterized by great species diversity. In
ecological-biogeochemical and geobotanical aspects, dominant and species-rich formations and associations
were described: Valesian fescue (Festuca valesiaca), desert oat (Helictotrichon desertorum), etc. Species diversity
of vegetation cover of steppe and meadow-steppe northern zone of the Son-Kul hollow was studied. Microelement
composition of soil and plants of steppe cenoses was determined. Dominants of steppe communities of the Son-Kul
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hollow in biogeochemical respect are high-growing and possess considerable microelement composition and stability to
ecological factors. The species of fescue valesiaca (Festuca valesiaca), Tien-Shan wormwood (Artemisia tianschanica),
which have high vitality to anthropogenic influences and geochemical factors were identified. They are proposed for
introduction in highly weathered areas as erosion control plants.

Keywords: trace elements; concentration; biodiversity; tract; spectral analysis; geobotany; meadow-steppe formations.

Beenenue. B.J1. BepHaackuil mucani, 4To OpraHU3Mbl HAXOASATCS B TECHOW N€OXUMUYECKOM B3aUMOCBS-
31 ¢ OKpyXkatomier cpenoil. Konnentpanus meau, kodanbTa, MOTHOIEHa U IMHKA B Pa3HBIX YacTAX PACTCHUM
MU3MEHSAETCS B 3aBUCMMOCTU OT HapacTaHUs COIAEp KaHUs ITHX MUKpOdJeMeHTOB B nouse [1]. Konunenrparus
MHKPOSJIEMCHTOB B PACTCHUSIX U TIOUBAX PACIIPEICIIACTCSI HEPaBHOMEPHO. B 11es1oM pacTeHns Jerko momionaoT
(OPMBI MUKPOIIEMEHTOB, PACTBOPCHHBIC B IIOYBEHHBIX PACTBOPAX U MOHHBIE. YCTAHOBJIECHO, UTO [T HOPMAITh-
HOW JKWU3HEIESTEIBHOCTH PAaCTeHUI M KMBOTHBIX HeoOxomuMo Oonee 30 MuKposaneMeHToB. M3 HUX comepika-
HUe OOJIBLIOrO KOJMMYECTBAa TAKMX AJIEMEHTOB KaK MOJHMO/EH, KOOANbT M IUHK B PACTEHUSX SBIISETCS OYCHb
Ba’XHbIM, TaK KakK 6naro;1ap;1 UM ITUTareJIibHass HEHHOCTH HaCT6I/IH_[HI>IX KOPMOB ITOBBIIITACTCA. Hepe‘lI/ICJ'IeHHLIG
XUMUYECKHE JIEMEHTBI UTPAIOT OOJBIIYIO POJIb B OOMEHE BEILECTB B OPraHU3Me KUBOTHBIX U YEJIOBEKa.

Panee B 3ToM paiioHe KbIprei3cTana npoBOAUINCH Te000TaHHYECKUE, reorpaduuecKie U Apyrue uecie-
noBaHus. M3BecTHb! paboThl Takux yueHbix kak M.B. Brixonues, A.I. I'onoskoBoii, A.C. Llexanosa [2]. Ho
OHMOreOXMMHUYECKHUI aHaIN3 10 MUKPOIJIEMCHTAM 3TUMHU aBTOpaMH HE IMPOBOAUIICH.

KomruiekcHoe reo00TaHMYECKOE, T€0IKOJIOTHUECKOe U3yUYEHHE COBPEMEHHOTO COCTOSIHUSA PACTUTENBHO-
CTH €CTECTBEHHBIX JaHIIa(ToB, OMOreOXUMHUYECKasl OIEHKA MX JOMHHAHTOB, COXpaHEHHEe OHOpa3HOO0Opa-
314 ¥ MOBBILICHUE POAYKTUBHOCTHU B YCIIOBUX Bbicokoropuil Keipreizcrana, B yactHocTH, B CoH-Kynbckoii
KOTJIOBUHE, SBJIACTCSA B HACTOALICC BPEMs BECbMa aKTyaJIbHBIM U MPEACTaBIIACT Hay‘IHI;Iﬁ u HpaKTI/I‘{eCKI/Iﬁ
uHTepec. Bridop o0bekTa rccinenoBanus ObLT CBSI3aH C PEIICHHEM ITPOOIEM PETHOHAIBHOTO U TOCYIapCTBEH-
HOTO 3HAUCHHS: IPOAOBOIBCTBEHHON M HKOJIOTHUYCCKOH OE30IIaCHOCTH.

OgBcsHuna Banesuiickas (Festuca valesiaca) — 3acyXxoycToldunBa, MOPO30CTOMKa. MaKCUMaIbHOTO pas-
BUTHUA JOCTHUIAaCT HaA IMOJOIrUX CKJIOHAX U paBHUHAX, o6pa3yeT TUITYaKOBbIe cTerH. OXOTHO IIOCHacTCsA XU-
BOTHBIMH. YPOXKaHHOCTH B cpemHeM — 4-9 1/ra, MakcuManbHast — g0 12 w/ra. lllupoko pacnpocTpaHeHa 1mo
Bceil komtoBuHe o3epa CoH-Kynb, MonHbIi neHozoo0pas3oBarens. OOpasyer pazHooOpas3Hble cTenu. THumiaxk
BaJIe3UICKUI cofepikaT JTU3UH, TUCTUANH, ApTUHUH, TPEOHHUH, BaJIMH, METHOHUH, N30JeHLIMH, JeiunH, GpeHu-
JIAJIaHUH U ApYTUe aMUHOKUCIIOTHI [3].

MarepuaJjbl 1 MeToAbI. J{71s1 u3ydenus Ha BnaguHe CoH-Kynbckoil KOTIOBUHBI ObUIM BEIOpAHbI: TUITYA-
KOBBIC, OCOKOBO-THUITYaKOBO-Pa3HOTPABHBIC CTCIIH, KOGpeSI/IeBI:Jﬁ JIYT W ITOYBBI. Hcmnonp30BaHbI METOObI CIICK-
TPaAJILHOTO aHAJIN3A.

Pesyabrarsl ucciaenoBanuii. M3BecTHO, 4TO M30BITOK MIIM HEJIOCTATOK MHKPOAJIEMEHTOB B IOYBE SB-
JSIETCSl BaKHBIM T€OXMMHUUYECKUM (DAKTOPOM, KOTOPHIH UTpaeT OONBIIYIO0 POJNb IPHU BBIIBICHUU Hamboiee
MIPUCIIOCOONICHHBIX U [IEHHBIX PACTCHUH. B 3aBUCHMOCTH OT T€OXMMUYECKUX (DAKTOPOB M MX PA3IUYHiA, OHH
MOTYT CIIOCOOCTBOBATh POCTY JMOO0 THUITHaKa, TM00 TUMO(EEeBKH, TUO0 MATINKA. Bce 3TO KOCBEHHBIM ITyTeM
IMPUBOAUT K CHUIKCHUIO KOHKypeHTHOﬁ CIIOCOOHOCTH OTHOI'0 MJIM HECKOJIBKUX BHUIOB B PACTUTCIBHOM CO-
obmiectBe. TUITYaKOBO-IIOJIBIHHO-PA3HOTPaBHBIE COOOLIECTBA MIPOU3PACTAIOT HA MOYBE C MOBBILIEHHBIM CO-
JACPIKAHUEM U3YUYCHHBIX MUKPOJJIEMEHTOB, B OTJIMYUEC OT IMOJIBIHHO-PA3HOTPABHBIX, U MCHEC KOHIICHTPUPYIOT
MHUKPOJIEMEHTBl PAaCTUTENbHON Maccol. THUIUaKkoBO-IOJIBIHHO-Pa3HOTPaBHBIE cooOIecTBa Ooraye mnura-
TEIBHBIMH MUKPO3JIEeMEHTaMH (MeJlb, KOOAJIBT, MOJIMOJICH, IMHK), YeM Jpyrue coodmecta. CiieoBareibHo,
TaKo€ LIEHHOE MUKPOJIEMEHTHOE MUTAHUE B TUITYAKOBO-IIOJIBIHHO-Pa3HOTPABHBIX MACTOUIAX PEKOMEH IyeT-
Cs ISl UCTIONIh30BAaHUSI B YKUBOTHOBOJICTBE [4].

N3ydeH MHUKpPORJIEMEHTHBIH COCTaB OMOMAcChl PACTUTENbHBIX COOOLIECTB BHICOKOTOPHBIX THUITYAKOBBIX
cTenHbIX coobmectBax CoH-Kynbckol KOTIOBHHBI. BBRICOKOTOpBE MPENCTAaBISIET COOOH CypOBYIO 3KOJIOTH-
YECKYI0 30HY ¢ KOPOTKUM JIETOM (HMIOJIb M aBr'YCT), JOJITON XOJOAHOM U JOBOJILHO CHEXHOM 3uMOi [5]. 3nech
BCTPEUAIOTCSl CTEITHBIC M JIYyTOCTEIHBIE (hOpMaIHH.
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[TpoObI TIOYB M pacTeHmid ObUTH OTOOPAHBI B CIEMYIOIINX HauOoliee pacpOCTPaHEHHBIX COOOIIECTBAX
BBICOKOTOpHBIX gosinHax Con-Kyis:

1. OcoKOBO-371aKOBBIC COOOIIECTBA MPEOONIAAI0OT 1O AKOJOTMYECKOMY MapuIpyTy ypoumina Kreutaa

u baraii-Apai. JIOMUHUPYIOLIMMH BUJIAMU SBIISIIOTCA: OCOKa yepHouBeTKoBas (Carex melanantha),
neIpeit momsyunii (Agropyrum repens). Hanbomnee OnarompusTHBIA PacTUTENbHBINA TTOKPOB U €TO
CTPYKTypa 0OyCIaBIUBAIOT 3Ty (OPMALMIO HNPUTOJHOW K MCIOJIBb30BAaHUIO KaK MacTOMIIA B JIET-
HUW TIEPUO/I.

2. TumyaxkoBo-pa3HOTpaBHbIE (opMalus BCTpedaercs B pailoHe uccienoBaHus B ypouuuie Ax-Tari.
JIOMHHUPYIONTMMI BUIAMU SBJISTIOTCS: OBCSHUIIA Bajie3uiickas (Festuca valesiaca), snenbBeiic onen-
HO-KeNTHI (Leontopodium ochroleacum). JlanHas popMaInust IpeIcTaBIcHa Ha MHOTUX y4acTKaXx.

B Con-Kyne BcTpewaroTcsi BBICOKOTOPHO-TOIMHHBIC TEMHO-KAIITAHOBUAHBIC, BHICOKOTOPHO-KAIITAHO-
BbIC ITOYBHI. ABTOPaMH MPOBOIMIOCH OMOTEOXHMMUIECKOE U3YUCHUE MUKPOIIEMEHTOB (ME/Ib, KOOABT, IIMHK
¥ MONIMOJICH) B CJICAYIONIMX JOMHUHHUPYIOIIUX BHUIAX: OBCsHUIA Banesmiickas (Festuca valesiaca), TOJNBIHB
3eneHast (Artemisia viridis) (Tadbmunst 1, 2).

Hwxe npuBeneHo cogepxaHue MUKPOIIEMEHTOB B TEMHO-KaIITaHOBUIHBIX 1ouBax CoH-Kynbckoi KOT-
JIOBUHEI B ICPEUNCICHHBIX BBIIIE CTEITHBIX PACTHTEIHHBIX COOOIIECTBAX.

Jlns ananmza 6puM 0TOOpaHBI IPOOKI Ha y4yacTkax: Ne 4 — ypountne Keizbui-bynak, No 5 — Keutaa, Ne 6 —
ypountie barkak-Bynak. Pe3ynsraTel ananu3a npuBeaeHs! B Tadmume 1.

VY OBCSIHMIIBI BaJIC3MHCKOW OTMEYACTCSl CPEIHsS KOHIECHTpAIMsl MEM W IMHKA MOYTH Ha BCEX ydacT-
kax. M3 Bcex M3y4YEHHBIX PacCTEHUH, OBCAHHUIA Baje3Wiickas OTIMYaeTcss HaubOosblIeld M30UpaTeIbHOCTHIO
JIBYX MUKPOAJIEMEHTOB: Me/Ib ¥ ITMHK. MeIi B OBCSHUIIC BAJIC3UMUCKOW CONlEpKUTCS B mpenenax 1,5-2,0 mr/
Kr. MUHMMaJbHOE coliepKaHue KoOalbra oTMeueHo B paifoHe ypouuine Keinaa. Konuenrpauus monubueHa
B OBCsIHMIIE Bayiesmiickor cocraisier oT 0,2 g0 0,4 Mr/kr. MUHMMAaJNbHOE CONEpKaHHE ITUHKA OTMEYEHO
B paiione barkak-bynak, MakcuMmasnbHble OTMETKU — B ypouHrie Koi3pui-bynak, IHHK KoppenupyeTcs B rpeje-
nax 3—5 mr/kr. ConepkaHue MUKPO3JIEMEHTOB B OBCSHHIIC BAaJIC3UICKOI IMOKa3aHo Ha pucynkax 1 u 2 [1, 5].

VY nosnelHu 3enenHoi (Artemisia viridis) copep>xanue MeIM B 30J1€ PACTEHUH JJOCTUTAaeT COThIX J0JIEH Mpo-
HeHTa. Pan pacTeHuii 3HaUNTEIbHO OOJIbIIE HAKAIIIMBACT MEAD IT0 CPABHEHMIO C MOYBOH. PacTeHHsI aKTHBHO
KOHLIGHTPUPYIOT Mellb, KaK B HaJ3eMHBIX, TaK U OCOOCHHO B INOJ3eMHBIX 4acTsax. Hanmpumep, 310 Habt0-
JlaeTcs y BCEX BUJIOB IOJIBIHEH (TIOJIBIHB 3elieHas, MOJIbIHD TSHb-aHbcKast (Artemisia vulgaris, Artemisia
tianschanica). Y4yactue MoJjibIHEH B paCTUTEIbHOM IOKPOBE CIIOCOOCTBYET YIEP)KaHUIO MEIU B BEPXHHX IO-
pHu30HTax mouBHsl. [y aHann3a ObUTH 0TOOpPAHBI MPOOBI ydacTkoB ypouni: Keipul-bynak (3xomormdeckuii
npoduias Ne 4), Keuraa (sxonornueckuit npodmib Ne 5), Batkak-bymak (axonmormdeckuii mpoduias Ne 6). Pe-
3yJIBTaThl aHAJIW3a IPUBEACHEI B Ta0OmuIe 2.

VY [onbIHU 3e/IeHON OTMEYaeTcs HU3Kas KOHLEHTpalMs COAep)KaHus koOanbTa W MOIMOJIEHa BO BCEX
Toukax (ydacTkax). M3 Bcex M3y4EeHHBIX pPAaCTECHHM, MOJBIHD 3€JIeHas OTIAMYAcTCsl HanOoJbIIel n30upaTeb-
HOCTBIO JIByX MHUKPOJIEMEHTOB — 3TO MeJlb U LMHK. Pe3yibTaThl aHanu3a MOKa3blBalOT CIOCOOHOCTh MX Ha-
KOIIJICHHUS B pacTeHUsIX. [IpM OTHOCHUTENFHO HU3KOM COMCPKaHUM B Mo4yBe MeAu (20 MI/KT') OHH CIIOCOOHBI
HakarwmBarh ee 10 40 mr/kr. KoHneHTpamnus Mean 1 MOIuOIeHa B PACTEHUX BBIIIE, YeM B MOYBE, OTMEYaA-
10T B IONBIHAX B Touke Kbi3bii-bynak. B Touke Kbi3bui-bynnak monbiHb 3e1eHasi KOHIIGHTPUPYET MOJIMOICH
ot 1,2 Mr/kr B ouBe, u 1,2 Mr/kr B pacteHusX. CpaBHUTEIHHO HU3KOE COACPIKAHHE MHUKPOIIEMEHTOB MEIIH,
ko0aspTa, MOTMO/ICHA U IIMHKA OBUIM OTMEUYeHBI B Toukax ypouniia Keinaa (pucynok 2) [3].

3akmiouenune. VccnemoBaHbl pe3yabTaThl KOMIDIEKCHOTO T'e000TaHHIECKOTO, Te0IKOIOTHISCKOTO U3Y-
YCHUSI COBPEMCHHOTO COCTOSHMS PACTUTEIBHOCTH €CTECTBEHHBIX JAHAMA(TOB, 1aHa OMOTCOXMMUYECKAs
OLIEHKa MX JOMUHAHTOB. PacCMOTpEHBI BOIPOCHI COXpaHEHHUS OMOPa3HOOOpa3us U MOBBIIEHUS TPOAYKTHUB-
HOCTH B YCJOBHUsX BbicOkoropuil Kbipreiscrana, B yacTHOCTH, B CoH-KynbCKol KOTIOBUHE, KOTOpasl sBILA-
€TCsl BBICOKOTOPHBIM NMAaCTOULIHBIM yrojaseM. Ee cTenHble pacTUTEeNbHbIE COOOIIECTBA UMEIOT OOJIbIIOE XO-
3SMCTBEHHOE 3HAUCHHE B KAYECTBE JICTHUX MACTOMIN, KaK KOPMOBBIC YTOABS JUIS BCEX BHJIOB CEIIHCKOXO3SIH-
CTBEHHBIX JKUBOTHBIX. V3yueHO KOJIMYECTBEHHOE COAEp)KaHHuE MUKpOo3neMeHTOB Bo ¢uope CoH-Kynbckoii
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Tabmuua 1 — ConepkaHue MUKPOAJIEMEHTOB B TI0YBaX M B PACTCHUSX
OBCSIHHIIBI BaJie3uiickoi (Festuca valesiaca)

Jlanmmad el BccnenoBaHus

XUMUYECKHE 3IEMEHTHIL, yu. Ke13pur-bymax yu. Keimaa yu. barkak-bynak
MI/KT Mz+m M+m Mz+m M+m M+m M+m
1104YBa pacTeHue 1104Ba pacteHue 1104YBa pacteHue
Mens (Cu) 30+0,82 1,5+0,11 30+0,82 240,13 40+0,93 1,5+0,11
Kobanst (Co) 540,29 0,3+0,06 5+0,29 0,4+0,05 7+0,36 0,3+0,04
Momu6nen (Mo) 1,2+0,09 0,2+0,03 1,2+0,09 0,2+0,12 1,24+0,09 0,4+0,12
Hunk (Zn) 90+1,22 2+0,32 70+1,31 340,29 40+0,92 2+0,30

Tabnuma 2 — ConepkaHue MUKPOIJIEMEHTOB B TI0YBAX M B PACTCHUSAX
(nonbIHb 3eneHast — Artemisia viridis)

.HaHZ[HIa(l)TI)I HUCCIICAOBAHUA

XUMHUYECKUE DIIEMEHTHI, yu. KbI3bu1-bBynak yu. Kblnaa yu. barkak-bynak
MI/KT M=+m M=+m M=+m M=+m M=m M=+m
104Ba pacTeHue 110YBa pacTeHue 104Ba pacTeHue
Mens (Cu) 30+0,84 340,38 40+0,78 3+0,36 40+0,79 340,31
Ko6anst (Co) 540,26 0,4+0,06 5+0,29 0,3+0,05 7£0,35 0,3+0,06
Momubnen (Mo) 1,2+0,09 1,2+0,08 1,24+0,07 1,2+0,06 1,2+0,09 1,2+0,08
Iusk (Zn) 40+0,92 240,05 70+1,30 3+0,39 40+0,91 3+0,37
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Pucynok 1 — ConeprkaHne MUKPO3JIEMEHTOB B OBCSIHUIIC Basie3UNCKol (Festuca valesiaca)
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Pucynok 2 — ConeprxaHue MUKPOJIEMEHTOB B 1104BaX (IIOJIBIHG 3eJIeHast — Artemisia viridis)

194

Becmnux KPCY. 2021. Tom 21. Ne 4




O.U. Tynkamaposa, b.11l. bekmypeanosa, K.b. /icakuwiblivikoéa

KOTJIOBUHBI; UCCIIEIOBAHBI MUKPOAJIEMEHTHI JOMUHAHTOB CTEITHBIX PACTHUTENBHBIX COOOIIECTB €€ CEBEPHOM
30HBL. [IpuBeneHa GHMOre0’KoI0rnuecKas OLeHKa pacTeHUil, KOTopas JO0Ka3bIBAET, YTO B MMOYBEHHBIX Cpelax
(IIOpHI YIOBIETBOPUTEIIFHO YCBAUBAIOTCS BCE €€ MUKPOAJICMEHTEI.
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