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HNPEANCJIOBUE

IJKOJIOTUA PACTEeHUN — pa3ziei SKOJOrUH, U3YYarolUi B3aMMO3aBUCUMOCTH U
B3aUMOJICHCTBUS MEXIY PACTUTEIbHBIMU OPraHU3MaMH, a TAKXKEe MEXKAY PACTEHUSIMU
U cpenod mx obutaHusa. B Xxoje 9BOJONMK pacTeHUs BHIPAOOTAIM KOJIOCCATHHYIO
IUIOMIA/Ib COTIPUKOCHOBEHHUS C BHEIHEH cpenoi (JIMCThEB ¢ aTMoc(epoil, KOpHEH ¢
MOYBOI1), BO MHOT'O pa3 OOJIbIIYIO, UEM Y BBICILIMX KUBOTHBIX. BOT mouemy pacTeHus
OCOOEHHO OBICTPO M TOHKO pPEAarvpyroT Ha MU3MEHEHMs YCJIOBUHM Xu3HU. B TO ke
BpEMsI M CaMU PAacTeHUsI B XOJ€ KU3HENEITEIbHOCTH M3MEHSIOT OKPYXKAIOIIYI0 WX
cpeny. Peakuusi pacTeHuil Ha yCIOBUs CPEIbl JABHO MPUBJIEKATa BHUMAHUE YUEHBIX
Kak OOBEKT wHccienoBaHus. BaxHeilliee NpakTUYECKOE 3HAYEHHE OSKOJOTHH
pacTeHUl Kak HayKd — W3Y4YEHHME YCJOBUW, NPU KOTOPBIX MOYHO MOJYYHTh
MaKCUMaJIbHYIO0 TMPOAYKIHMI XO3SMCTBEHHO IEHHBIX BHUAOB WIH YYacTKOB
pacTUTENbHOrO  TOKpoBa. TOJBKO  HAa  OCHOBE  CTPOrO  JIOCTOBEPHBIX
HKCTIEPUMEHTAIIbHBIX JTAaHHBIX MOKHO IJITAHUPOBATh JIOMYCTUMbIE HOPMbBI 3arOTOBOK
jJeca, TEXHUYECKUMX WM JIEKAPCTBEHHBIX PpACTEHUH B JaHHOW MECTHOCTH.
Upe3MepHbIe HOPMBI 3arOTOBOK WJIM BbIaca MPUBOASAT K YHUUTOXKEHUIO TPUPOTHBIX
pacTUTENbHBIX OOraTcTB.

B Poccuiickoit @eneparuu 2017 roa o0bsiaeH ['ogom skonoruu. Llens atoro
pelieHusl — MpUBJIEYp BHHUMAHUE K IMPOOJIEMHBIM BOIPOCAM, CYILECTBYIOIIMM B
AKOJIOTHUECKON cdepe, W yIAydIIUTh COCTOSHHE DKOJOTUUECKOW Oe30TacHOCTU
cTpasbl. [InaHupyroTCs K MPOBEACHUIO LUKIBI KOH(MEpeHId, POPYMOB U KPYTIbIX
cToJIOB. [IpoiiyT SKOJOTHYECKHE KOHKYPChI CPEIU MOJIOIEkKH, (DECTUBAIU U CIETHI,
OyayT OpraHu3oBaHbl  (POTOBBICTABKM, IIPOBEIEHBI  BOJIOHTEPCKHE  AKIIHUH,
opranuzoBaHa paboTa JETCKHWX U MOAPOCTKOBBIX Jarepei. V MexayHapoaHas
MOJIOIC)KHAsT JUCTAHIMOHHAasE KOHKYypc-KOH(pepeHImss «CoBpeMEHHbIE aCIEKThI
M3YYEHHUs] SKOJIOTMHM PAacTEHUI» MpPOBEJEHA B paMKaX YKa3aHHBIX MEPOIPHUSTHH.
Llenmpro KOHKypca SBISUIOCH PA3BUTHE Yy MOJIOASKH DKOJOTHUECKUX 3HAHUM U
IIEHHOCTeH, POpMHUpPOBAHNE MOHUMAHUS B3aUMOCBSI3aHHOCTH YEJIOBEKAa M TPHUPOIBI:
3a00Ta 0 Tpupoje — 3a00Ta O YEJIOBEKE, ero OyayIleM, BOCIUTAHUS OEpPEeKHOTO U
Pa3yMHOTO OTHOILEHUS K OKPYKAIOIIEMY MUPY, MPUPOIHBIM OOTaTCTBAM.

B  nmamHOM  cOopHUKE  TpPUBENEHBI  aBTOPCKHE  TEKCThl ~ HAy4HO-
HCCIIEIOBATEILCKUX ~ pabOT yYacTHUKOB KOHKypc-KOH(epeHuuu. PemakTops
cOOpHMKa B3sJIi Ha ce0d TpaBO KOPPEKTUPOBKU  CTHIMCTUYECKUX U
opdorpaduyeckux OmMMOOK JJisi yHU(DUKAIMK BCEX OIMYOJIMKOBAHHBIX B JaHHOM
COOpHUKE CTaTeH.

Beipaxkxaem OrpoMHyr0 0JIaroJIapHOCTh yNpaBlIeHUIO biaroTBOpUTEIHLHOrO
douna «YPAJI» u gupexktopy JlemapTamMeHTa HEMPEPHIBHOTO IEarOrMuecKoro
oopazoBanust BI'TIY um. M.Akmymiel 3a Oka3aHHYHO (DMHAHCOBYIO TMOAJEPKKY B
W3/IaHUU COOPHHUKA.

IIposedenue V MedxcoyHap oOHOU MOIOOEHCHOU OUC AHYUOHHOU KOHKYPC-
konghepenyuu « CospemenHvle acnexkmul U3yueHus: IK0I02UU PaACMEHUL»
noceewjaemces 50-nemuemy FObunero BI'TIY um. M. Axmynnvi

3


https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_%D0%BE%D0%B1%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F

AOykaeBa AWryJib XanutoBHa', Cadmynsmna Jlnnius MyHI/IpOBHaZ,
1 — emyoenmxa @I'BOY BO BITIY um. M. Axmynnet, 2. Yga, Poccus

2 — HayuHblll pyKosooumeib, K.0.H., 0ooyenm @I'FOY BO BITIY
um. M. Axmynnot

YCTOMYHUBOCTD IMIOYBEHHOM BOJJOPOCJIN CHLORELLA
VULGARIS (CHLOROPHYTA) K IEUCTBHIO BBICOKHAX TEMIIEPATYP

BBenenue

2Ku3Hb Bojiopociieil B IOYBE U Ha €€ MOBEPXHOCTH CBSI3aHa C BO3HUKHOBEHUEM
OTIpEeNeHHBIX MPUCIIOCOOIEHHI K TEM CBOMCTBAM MOYBbI, KOTOPbIE XapaKTEPU3YIOT
ee Kak cpeny ooutanus [6]. M3yuenuns rpaHuIl yCTOWYMBOCTH HA3EMHBIX BOJOPOCIICH
K JKCTPEMAIbHBIM YCJIOBUSIM OOUTAHUS SIBJIAETICS OJHOM M3 aKTyalbHBIX 3ajaau
coBpeMeHHo anbroyioruu [10].

Temneparypa — BaXHBIH OJKOJOTHYECKHH (PAKTOp, KOTOPHIA BIMSAET Ha
KUZHEJEATEIILHOCTh TIOYBEHHBIX BOJIOPOCIEH M KOTOpBIM, B OTIMYHUE OT APYTHX
AIIEMEHTOB CPEJbl, HEBO3MOXKHO MCKIIIOUHUTH U3 OKPY>KEHUSI OpraHm3MoB. M3BecTHO,
4TO (PU3MKO-XMMHUUECKHUE TMPOIECChl OMOJIOTMUECKUX CHCTEM B Pa3HOM CTENEHU
3aBUCAT OT TeMmreparypbl. [loaToMy Jaxe HE3HAYUTEIbHbIE HW3MEHEHUS
TEeMIEpaTypHOro (akropa MPHUBOIAT K H3MEHEHUIO CKOPOCTH METab0IMuecKux
peakuuii U o01Iel MHTEHCUBHOCTH OoOMeHa. OJIHaKo BOJOPOCIH MPUCTIOCOOUIUCH K
HIMPOKOMY TEMIIEPATypPHOMY JHMAaNa3oHy, B Mpeaenax KOTOPOro BO3MOXKEH UX POCT U
pasmHokenue [3]. B juTeparype UMMEIOTCS  MHOTOYMUCJICHHBIE  JIaHHBIE,
IO ITBEPIKIAIOIINE UX TEPMOYCTOUIUBOCTD [2-6].

[lens pabotel — BeisicHeHHMe crereHn ycrtowuuBoctu Chlorella vulgaris k
BO3JICHCTBHIO BBICOKUX TEMIIEPATYP.

B cBmu ¢ 1uenpio ObUIM TMOCTAaBJICHBI CICAYIONIME 3aJa4yd: MPOJeaTh
AKCIIEPUMEHT TI0 BO3JCHCTBUIO BBICOKMX TEMIIEpaTyp; YCTAHOBUTh TPAHUIIBI
YCTOMUMBOCTH BH/1Q; BBIABUTH MOP(POMETPUUECKHE U3MEHEHHUs JaHHOTO BHUZA MpHU
OTIPEAEICHHBIX TEMIIEPATYpPaXx.

Martepuajibl 1 METOABI

B skcnepuMeHTax MCTONIB30BANIACh AJIbrOJOTHIECKU YUCTAsd KyAbTypa ITaMmma
76*Chlorella vulgaris var. viridis Chodat 1913. Chodat R. (Geneva strain 45).
N3omupoBan u3 npecHoro Bogoema. Jlen.: SAG (211-12). KynbTypy BbIpammBaiy Ha
nuTarenbHOM cpene BBM. Jlns BbIsiBIeHMS pa3sMepHBIX WM MOPHOIOTHISCKIX
U3MEHEHHH, mpoucxondmux B kiaerkax Ch. vulgaris moa Bo3meHCTBHEM BBICOKHX
TEMIEparyp, OLEHUBAIM JHMaMETp KJIETOK, OINUCHIBAIM MOpQosoruyeckue
HapyUIEHUs, a TAKXKE COCTOSHME MpoToruiacTa. MccnenoBanu BIMSHHUE TeMIEpaTyp
ot 0°C no 100°C ¢ unrepBaniom 5°C, CyCTIEH3UIO KyJIbTYphl B TPOOUPKAX MOIBEPTaIH
20-munayTHOM 3Kcmo3unmu B TepmocTtate U-2 (GDR). [IpocmoTp mpoBoauimu Ha 7 1
14 cytku, B Kaxmou rpagamuu ¢akropa uzMmepsiu auamerp 50 BereraruBHBIX
kinerok. [lomydyeHHble AaHHBIE 1O JAMAMETpaM KJIETOK ObuM 00paboTaHbl B
nporpamme Excel.



Pe3yabTaTsl M 00CyKICHUE

YcraHoBNIeHO, 4TO ToJHas rudens kiaetok Ch. vulgaris mactymana ot 55°C u
Boiie. Ilpu 50°C otmeuanacy rudens 60-70% KIETOK, KUMBBIE KJIETKHA COXPAHSIU
CBOM MOP(OJIOTUYECKHE XaPAKTEPUCTUKH (3EJIEHYI0 OKPacKy, IIEIOCTHOCTh KIIETOK,
dopmy xmoporuiactoB). Temneparypa 35°C, 50°C BeBbIBasia 00pa3oBaHuEe KPYITHBIX
KJIEeTOK (=9,9 MKM).

Ha 14 cyrku nipu 50°C rubens Habmoaanoch y 90% kinerok, B MOPQOJIOTHH
KUBBIX KJIETOK MPOWCXOIUIO HAPYIIEHUE BHYTPEHHETO COAEPKUMOTO: MPOTOILIACT
OTOUIEN OT KJIETOYHOM CTEHKU, OTMEIEHA I'PaHYJISIHSL.

[Ipu marpeBanmm oT 0-45°C mopdomeTpudeckue MOoKa3aTeld KIECTOK HeE
OTJIMYAIUCh OT KOHTPOJbHOW. Ha ocHOBaHMM 3HaYeHUIl cpenHel apupmeTHuecKon
nuamerpa kimerok Ch. vulgaris m ee ommOKu MOCTpOEGHA TUCTOTpaMMa BIHSTHHS
TeMmreparypbl Ha MOpGOMETpHUUECKHE TMOoKa3aTeldd BOAOPOCIH IO ABYM CpPOKaM
OpOCMOTpa, TJ€ MO OCSAM OTKJIaAbIBAIM pa3MepHble MOKa3aTelu BOIOPOCIU
(TrnameTp, MKM) M JUana3oH TeMieparyp ¢ uarepsaiiom B 5°C (puc.).
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Puc. Brusinue remneparypsr Ha quametp kiaetok Chlorella vulgaris

Ha ructorpamMmMe M0>kHO Ha0Ir01aTh 3aBUCUMOCTb Pa3MEPOB IMaMeTpa KIETOK
OT OTpeJIeJICHHON TemnepaTryphl. Tak, 1Mo JaHHBIM MPOCMOTpPa HAa 7 CYTKU BUJIHO, YTO
B LIEJIOM JIMaMETP KJIETOK YBEJIIMUUBAICS C MOBBIILIEHUEM TeMiieparypsl. Ha 14 cytku
npu 25°C, 45°C Habmoaanoch b HEOOJIBILOE YBETMYEHHUE KIIETOK.



3aKiIoueHue

Pe3ynbTarel 3KCIiepUMEHTa TO3BOJIMINA ONPENCIUTh TPAHUIIBI YCTOWUHUBOCTH
nouBeHHo# Bogopocmu Ch. wilgaris k Bo3meiicTBuIO Temmeparypbl, a TakKke
NPOHA0IIOAATh MPOUCXOASAIIME TIPU OSTOM HM3MEHEHHS MOP(OJOrHYecKux |
pa3mepHbIx nmpusHakoB. Ch. vulgaris coxpansin Mmopdosiormaeckuii crarye o 50°C
BmounTeibHO. Ha 7 cyrkm temmeparypa 35°C, 50°C BbeBbBaNa MOSBICHUE
KpyHHbIX KiIeTok Bogopociieil. [Ipu 50°C mpoucxoauno HapylmieHHe BHYTPEHHETO
COJEPKUMOTO KIJIETOK: TMPOTOIUIACT OTOMIET OT KJIETOYHOM CTEHKH, OTMeYeHa
IpaHyJISHS.

[Mpoananu3upoBaB JaHHBIC JTUTEPATYPHI [8] IO CXOKHUM IKCTICPUMEHTAM, OBbLIT
BBICTPOCH Psifl YCTOMYUBOCTH, MOKA3BIBAIONINN MaKCUMAITbHYIO TEMIIEPATYpPYy, BHIIIE
KOTOPOM 0CcOOM  HCCJEeAOBAaHHBIX BHAOB morumbamm: Eustigmatos magnus
(Eustigmatophyta) (54°C) > Chlorella vulgaris (Chlorophyta) (50°C) > Xanthonema
exile (Xanthophyta) (48°C) > Cylindrospermum michailovskoénse (Cyanoprokaryota)
(40°C), Nitzschia palea (Bacillariophyta) (40°C), mo xotopomy Buano, uto Chlorella
vulgaris  (Chlorophyta) oOnagaer BBICOKOH  yCTOWYHMBOCTHIO K  JIaHHOMY
IKOJIOTHIECKOMY (pakTopy.
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INOYBEHHBIE BOAOPOCJIN 1 HUAHOBAKTEPHUU C OTBAJIOB
000 «bAIIKUPCKASA ME/Ib», XAUBYJIVIMHCKUU PAUOH Pb

BBenenue

00O «bamkupckas mMenp» BXoauT B coctaB mnpeamnpuatuii OO0 «YI'MK-
Xoanuary (Ypaiabckas TOPHO-METALTypTUYecKasi KOMIIAHUs) U CYUTACTCS OJTHUM U3
CaMbIX CTAOWJBHBIX M JUHAMUYHO Pa3BUBAIOLIMXCS MPEANPUATUNA CHIPHEBOTO
KOMIUIEKCa KoMmaHuu. OCHOBHOM cdepoil AeSITENbHOCTH TPEANPUSITHS SBISETCS
n00bMMa 1 IepepadoTka Menecoaepkamux pya. [IpomsBogumas npoaykiusi — Meb B
MEJTHOM KOHIIeHTpaTe. [Ipou3BoACTBEHHAS MOIIHOCTh OKOJIO 1,45 MJIH. TOHH PY/IbI B
rog. Mmes nuueH3un Ha OTpabOTKy MecTopokaeHus «HOOuneitnoey, Tpymmbl
[TogonbCKUX METHO-KOTYETAaHHBIX MECTOPOXKICHHM OOIMMH 3armacamMu okojio 200
MJH. TOHH PyIbl, a Takke «JleprampIlIickoro»  MemTHO-KOOaIhbTOBOTO
Mectopoxkaenusa, OOO «bamkupckas Meab» YCIEIIHO BEIyT J00bIYY pPYbl
OTKPBITBIM criocobom Ha «HO0umneitHoMm» 1 «JleprampIickom» Kapbepax [S].

[TouBeHHBIE BOJOPOCIH M ITMAHOOAKTEPHH COCTABJISAIOT aKTUBHYIO aBTOTPO(DHYIO
4acTh MHMKPOOMOTHI, CBSI3aHHYIO CJIOKHBIMH B3aMOJCHCTBHUAMU W YYacTBYIOT B
Ouosiormyeckou ku3Hu mouB. [lo ux pazHoOOpa3u0 CyIsIT 00 M3MEHEHUSX YCJIOBUM
OKPYXKAIOIIEH Cpelibl, TaK KaK OHU OBICTPO pPEarupyroT Ha JAEHCTBUSI aHTPOTIOT €HHBIX
(haKTOPOB M MEPBBIMH 3aCEIIAFOT TEXHOT'CHHO HapYIICHHBIE TeppUTOpHH [2].

B cBsBu ¢ Tem, uto amrodiopa ¢ omaioB OO0 «bamkupckas wmenpy,
XalOyJUIMHCKOTO paiioHa paHee HE M3YJaINCh, aKTyaJbHOCTh JTAHHOTO HCCJICNOBAHUS
OYEBUJHA M TMPEACTABISIET OTPOMHBIA HMHTEpPEC KaK padoTa MO KCCIESIOBAHUIO
AHTPOTION€HHOTO BIIMSIHUSI Ha ()JIOPY HUBIIMX PACTCHUH 1 [IMAaHOOAKTEP UH.

[lenmp paboThI: W3y4YeHHUE BHJIOBOTO COCTaBa IMOYBEHHBIX BOJOPOCIEH U
nnano6akrepuit ¢ otBaioB OO0 «bamkupckas Menas». B cBsBu ¢ 1enbio ObLIM
MOCTABJICHBI cleAytonme 3agadu: 1. BelienuTs BOJOpPOCTM W IMAHOOAKTEPUM U3
0TOOpaHHBIX 00pa31oB; 2. OnpenenuTs BUAOBOM COCTaB MOYBEHHBIX BOAOPOCICH U
nuaHoOaKTepul, BBIACIEHHBIX C HUCclieAyeMoil Tepputopuu; 3. BbIsiBUTH
JTOMUHUPYIOIIUE BUJIBI U BHYTPUBHUIOBBIE TAaKCOHBI. Omnpenenuts 3K00uoMopdbl
BOJIOPOCJIEN U [TUHOOAKTEPU.

MaTtepuanbl 1 METOIBI MCCJIEI0 BAHUS

OT6op TpyHTa C HCCIENYEMBIX TEPPUTOPUN TPOBOIMIM OOIIECHPHUHITHIM B
aJIbrOJIOTMHA METOJIOM YCPEIHEHHBIX P00 [7] co ceayromuX MmIomaa0kK:

[Ipo6a Nel — Ic — ceBepHOE HampaBJICHHUE 3EMEILHOTO YJYacTKa Ha TPaHUIIC
C33 maxtel «CeB — BeHT», BO3JIe HaOIr04aeMoi CKBaKMHBI Ne2585.

[Ipo6a Ne2 — 2¢ — ceBepHOE HalpaBlieHUE 3€MEJLHOIO ydacTKa B Mpeenax
C33 — nactOwuire.



[Ipo6Ga Ne3 — 4¢ — ceBepHOE HampaBJIeHHWE 3eMEILHOTO y4dacTKa, B TMpeaenax
(C33 Ha rpaHuiie 3eMeIbHOTO 0TBO/Ia Kapbepa.

[Ipo6a No4 — 8B — BOCTOUHOE HampaBJeHHE 3€MENBHOTO YyJacTKa B IMpeenax
C33, Ha rpanuIle 3eMeIbHOr0 0TBO/Ia, Bo3Jie cTosi0a JIDIT Ne250, mactOue.

[Ipo6a No5 — 3¢ — ceBepHOe HampaBiIeHHE 3eMEbHOTO y4JacTKa, B Mpeaenax
C33 nHa rpaHuiie 3eMeIbHOTO 0TBOJIA MAXThl « CKUMOBasH).

[Tpo6a Ne6 — 10 poH — BocTOUHOE HaMpaBJICHUE 3€MEIHHOT0 y4acTKa YCIOBHO
¢onoBas 3a mnpemenramu C33 200M roKHEe TPYHTOBOM aBTOJOPOrM Ha
MecTopoxkaeHnu «llerpoBckoey.

Jns  TONy4YeHUsT alIblOJIOTMYECKA YHMCTBIX KYJIbTYp BOJOpPOCIEH H
[IMaHOOAKTEpUN HUCTIOJB30BAIA METOABl pPa30aBICHUS W METOJ[ PacChINaHus
Menko3eMma [3]. Yamky KyJabTUBUPOBAIM HA OCBETUTENbHOM ycTaHOBKE (Jlamribl JIb-
40, gepemoBaHre CBETOBOM M TeMHOBOM a3 12:12 4, ocemennocts 1700-2500 x).
[lpocMOTp TPOBOAMIM C HCIOJB30BaHMEM MHKpockoma AxiolmagerA2 ¢
peammzanuert  1uddepeHImaIbHO-UHTEP PEPEHIIMOHHOTO KOHTpacTa C KamMepou
AxioCamMRC npu yBemuuenuun x1000. g BHIOBOM — MJIEHTH(HKALIUN
MCIOJIb30BAIM KIJIaccH4yeckue onpenenurenu [1; 6; 7].

Pe3yabTaThl M 00CyKICeHUS

B pe3ynprate sKcnepuMeEHTa B HUCCIENyeMbIX oOOpaslax IMo4YB ObLIO
oOHapyxeHO 43 Buja W BHYTPUBHUAOBBIX TAaKCOHA NPUHAMJICKAMMX K OTAEIaM
Chlorophyta, Charophyta, Xanthophyta u Cyanobacteria. Axanu3 *u3HeHHBIX (HOpM
B TOPSJIKE YOBIBAHMS YHCJIA BUJIOB, OMPEACINI CICAYIONHMN CIEKTp AKoOHoMopd:
Ch13P11X7N6hyd r3H1C1C Fl (Ta6ﬂ.).

Tabamnna
Pacnpenenenne Bogopocieii u nuanodakrepuii B oopazuax OO0 «bamkupckas Meab»

IIpoba Takcon KD

1 Otaean Chlorophyta
Cewm. Chlorellaceae

Chlorella vulgaris Beijerinck 1890 Ch
Cewm. Palmellaceae
Palmellopsis gelatinosa Korschikov 1953 hydr

Ornea Cyanobacte ria
Cem. Phormidiaceae

Phormidium sp. P
Cem. Nostocaceae

Nostoc sp. N
Cewm. Pseudanabaenaceae

Leptolyngbya voronichiniana Anagnostidis et Komarek 1988 P

2 Otaen Chlorophyta
Cewm. Bracteacoccaceae

Bracteacoccus minor (Chodat) Petrova 1931 Ch
Cewm. Chlorellaceae

Chlorella vulgaris Beijerinck 1890 Ch
Cem. Palmellaceae

Palmellopsis gelatinosa Korschikov 1953 hydr
Cewm. Chlorococcaceae

Tetracystis fissurata Nakano 1984 X
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Cem. Chlamydomonadaceae
Chlamydomonas cf noctigama Korschikov in Pascher 1927
Cem. Chlorosarcinaceae
Chlorosarcinopsis sp.
Otnen Cyanobacte ria
Cem. Nostocaceae
Trichormus sp.
Otaen Xanthophyta
Cewm. Pleurochloridaceae
Botrydiopsis eriensis Snow 1902

Ch

Otaen Chlorophyta
Cewm. Chlorellaceae
Chlorella vulgaris Beijerinck 1890
Cewm. Bracteacoccaceae
Bracteacoccus minor (Chodat) Petrova 1931
Cem. Chlorococcaceae
Tetracystis fissurata Nakano 1984
Cewm. Chlorococcaceae
Chlorococcum hypnosporum Starr 1955
Otaen Cyanobacte ria
Cewm. Nostocaceae
Nostoc sp.
Cewm. Oscillatoriaceae
Phormidium cf. autumnale (Agardh) Trevisan ex Gomont 1892
Psevdophormidium hollerbachianum ( Elenkin) Anagnostidis 2001
Otaean Charophyta
Cewm. Klebsormidiaceae
Klebsormidium flaccidum Silva Mattox & Blackwell 1972

Ch

Ch

Ch

Otaen Chlorophyta
Cem. Chlorellaceae
Chlorella vulgaris Beijerinck 1890
Kentrosphaera sp.
Cewm. Bracteacoccaceae
Bracteacoccus minor (Chodat) Petrova 1931
Cewm. Chlorosarcinaceae
Chlorosarcinopsis aggregata Arce & Bold 1958
Otnea Cyanobacte ria
Cewm. Nostocaceae
Nostoc linckia (Roth) Bornet et Flahault 1880 f. muscorum (Agardh)
Elenkin 1949
Nostoc sp.
Trichormus sp.
Cewm. Pseudanabaenaceae
Leptolyngbya voronichiniana Anagnostidis et Komarek 1988

Ch
hydr

Ch

o Z

Otaen Chlorophyta
Cewm. Bracteacoccaceae
Bracteacoccus minor (Chodat) Petrova 1931
Cem. Chlorococcaceae
Tetracystis fissurata Nakano 1984
Cem. Chlorophyceae
Parietochloris alveolaris (Bold) Watanabe et Floyd 1989

Ch

Ch



http://www.algaebase.org/browse/taxonomy/?id=4305
http://www.algaebase.org/browse/taxonomy/?id=4961
http://www.algaebase.org/browse/taxonomy/?id=4305
http://www.algaebase.org/browse/taxonomy/?id=5017

Otaen Cyanobacte ria

Cem. Nostocaceae Cf
Anabaena sp. N
Nostoc linckia (Roth) Bornet et Flahault 1880 f. muscorum (Agardh)

Elenkin 1949

Cewm. Schizotrichaceae P
Trichocoleus hospitus Hansgirg ex Gomont 2001

Cewm. Pseudanabaenaceae P
Leptolyngbya sp.

6 Otaen Chlorophyta
Cewm. Chlorellaceae

Chlorella vulgaris Beijerinck 1890 Ch
Cewm. Chlorococcaceae

Tetracystis fissurata Nakano 1984 X

Neospongiococcum proliferum Deason 1971 Ch
Cewm. Chlorosarcinaceae

Chlorosarcinopsis minor (Gerneck) Herndon 1958 X

Otaea Cyanobacte ria
Cem. Nostocaceae

Nostoc sp N
Cewm. Schizotrichaceae

Trichocoleus hospitus Hansgirg ex Gomont 2001 P
Cem. Pseudanabaenaceae

Leptolyngbya voronichiniana Anagnostidis et Komarek 1988 P

bonbiiee xommuecTBo Bojgopociieit (23 Buaa) ObUIO MPEACTaBICHO OTAEIOM
Chlorophyta, cpenn Hux HamboJsiee pacmpOCTPaHEHHBIMH SIBIISUTUCH MPEICTABUTEIN
cemetictBa Chlorellaceae.

JlomunupytommM BugoM B mpobax Obuta Chlorella vulgaris. M3eectho, uTto
mHorue w3 Hux (B. minor, Ch. vulgaris), mapsay c¢ nwmanoOaktepusmu (L.
voronichiniana, NOStoC Sp.) Moryt OBITh OYEHb YCTOWYMBBIMH HE TOJBKO K
NPHUOPUTETHBIM 3arpsI3HUTENSIM, HO U SIBISITHCS TIEPBOIIOCETCHIIAMHU O€3)KN3HEHHBIX
cyoctparos [2].

HccnenoBanue moka3ano, YTO BUIOBOW COCTaB albro(opbl HCCIETYyEMBIX
TEPPUTOPUI 3aBUCUT OT CTENEHU TEXHOT€HHOW Harpy3ku. Hammuue B mpoOe No3
npeactasuteneii  poxa  Klebsormidium  cBumerenbCcTByeT O  BOCCTAHOBJICHUHU
cybcTtpara.

Hcnone3ysa koadduument CopepeHceHa—YUekaHOBCKOro, Oblla MOCTPOEHA
JEHIpOoTpaMMa CXOJCTBA ablrOJIOTHIECKUX TPYIIIUPOBOK (puc.) [4].

B umemoM s ambrorpymmudpoBOK  BCEX  OOCJIEIOBAaHHBIX  COOOIECTB
UCCIICIYeMbIX ~ YJ4acTKOB  OTMEYEHO  OTHOCHTEILHO  HU3KO€  CXOJICTBO
CUCTEMaTU4eCKOro coctaBa, kodpduuueHT CbepeHceHa—YeKaHOBCKOTO COCTAaBUI B
cpenueM 40%.

Bricokoe 3naueHne korddumnuenta umeroT mpoodsr (Ne mpod 4 u 1) — 43%, a
takxe (Ne mpob6 1 u 6) — 50 %.
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Puc. CXOI[CTBa BHUIOBOI'0 COCTaBa UCCIICAYCMBI X TeppI/ITOpI/Iﬁ

Jlutepatypa
1. Aaapeea B.M. [louBeHnnbie u adpoduibHbBIE 3eeHbIe Bogopociu (Tetrasporales,
Chlorococcales, Chlorosarcinales). CII6. 1998. 351c.
2. T'omnep6ax M.M., llItuna 3.A. [louBennsie Bogopocyu. JI.: Hayka. 1969. 228 c.
3. laiicuna JILA., ®aznayrnunoBa A.M., KabGupoB P.P. CoBpemeHHBIE METOIBI
BBIJICTICHUSI W KYJbTHBUPOBAHUSA BOJOpoOCieil: ydeOHoe mocobme. Yda: Mza-Bo
BI'TIY. 2008. 152 c.
4. HoBakoBckuii A.b. BO3MOXHOCTH ¥ NPUHIUIBI pabOThl MPOrPaMMHOTO MOIYJIS
«GRAPHS». CoixteiBKap, 2004. 28 c.
5. XabymmHCckuid paioH. Mictopus u coBpemenHocTs. Yda 2011.388 c.
6. Ettl H., Gartner G. Sullabus der Boden-, Luft- and Flechtenalgen. Gustav Fischer
Verlag. Stutgart. 1995. 721 p.
7. Komarek J. Cyanoprokaryota 1. Oscillatoriales /J. Komarek, K. Anagnostidis //
SuPwasserflora von Mitteleuropa. Miinchen. 2005. Bd. 19(2). 643 p.

baumpos Payman ®umocoBuy’, Haymoga Jlenusa I‘yMepoBHa2
1 — emyoenm @I'FOY BO BITIY um. M. Akmynnel, 2. Ypa, Poccus
2 — Hayumubill pykogooumeins, npogheccop BITIY um. M. Axmynnol, K.0.H.

AHAJIN3 MOIY JAIUU PLANTAGO MAJOR L. BCOOBHIECTBE
JECOCTEININ (YOUMCKHH PAIOH, PECITYBJINKA
BAIIKOPTOCTAH)

AKTyaJIbHOCTH McciaenoBanus. [lomoposxuuk oo (Plantago major L.)
OTHOCHUTCS K YHCJIy IHUPOKO PacCTIPOCTPAHEHHBIX CHHAHTPOITHBIX BHUJIOB, MMEIOIINX
3HAUYEHHE KaK pecypcHoe JiekapcTBeHHoe pacteHue [3]. Tompko B bamikoprocTtane
©KEroJTHO OH 3aroTaBiuBaeTcs B oOwbeme Oomyee 5000 kr/rox [8]. Bcectoponnee
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M3y4EHUE MTPUPOTHBIX NOIYJAIUN pACTEHUNA — OJTHO U3 CAMBIX BaXKHBIX HAITPABIICHUN
COBPEMEHHOM »JKojoTuH pacteHnid u ¢uronenonoruu. Kak otmeuaer C.E.
Jlrobapckuit [4], HamMeHee OXBau€Hbl OTHUMHU HCCICAOBAHUSIMH MHOTOJICTHHUE
PO3ETOUHBIE pacTEHUs, K YUCIy KOTOpbhIX oTHocuTcs Plantago major. Dxosoruu n
OmojorMM ASTOTO BHJA TMOCBAIMICHA OOJbINas JuTeparypa [4], oaHaKoO B
Bamkoproctane oTCyTCTBYIOT pabOTHI MO TOMYJIAIIMOHHOMY aHa/M3y 3Toro Buaa. [o
ATOM MPUYUHE TEMa UCCJICIOBAHUS aKTyalbHa.

Lleab uccyie10BaAaHMS: BBITIOJHUTE SKOJIOTO-TIOMYJISIIMOHHBIN aHamm3 Plantago
Major B cOOOIIECTBE HACTOSIIIETO JIyr'a B CEBEPO-3aI1aTHOM YacTH MPUTOPOTHOM 30HBI
r. Yoa (Ydumckuii paition Pecrryosmku bamkoprocTtan).

3agaum ucciae10BAHUS:

— BBITNOJIHUTH TOJHOE€ T'€000TAHUYECKOE OINMHCAHUE COOOINECTBA C y4acTHEM
nonysinuu Plantago major;

— MBYYUTH (PUTOCOITMOJIOTUYECKHM CTIEKTP COOOIIECTBA;

— MOJIYYUTh BIOOPKY JaHHBIX JIJISl OMYJISIIMOHHOTO aHAIN3a,;

— OXapakTepHu30BaTb OCHOBHbIE OHOMOpP(OJIOrHUECKHE HapaMeTpbl 0coOei
MOITYJISALINY;

— OTIPENETNTh BUTAIMTET MOIMYJIAINH KaK MOKa3aTebh €€ COCTOSHUS.

MeToauKa MCC/IeI0 BAHUSA

B paitone uccienoBanusi CpeIHEr010BOE KOJUYECTBO OCAKOB cocTaBisieT 419
MM. C HOsi0pst mo MapT Bbinagaer 28%, a ¢ ampens 1mo okTsIopb —72 % romoBoit
cyMMmbl ocaakoB [7]. CpennerogoBas TtemIieparypa Bo3ayxa coctasisier 2,5°C.
Camas HU3Kasl cpenHeMecsiuHas Temieparypa — Munyc 14,6°C npuxoautcs Ha siH-
Baph (aOCOMOTHBIM MUHUMYM cocTaBiisier muHyc 44°C). Cpemuss TeMmreparypa
utonst paBHa +19°C  (abcomotHbiit Makcumym jgocturaer +39°C). Cpenmsis
MPOJOJKUTEILHOCTh 0€3MOPO3HOr0 mepuosia coctaBiger 137 aHeil (B OTaenbHbIE
rofibl OHa MOXeET KoyeOdaTbest OT 98 1o 176 nHeil). YCToONUUBBIA CHEXHBIA MMOKPOB
obpasyercs B cpenneM 10 HOsO0psi. CpoKu MOSBICHUS MEPBOTO CHEXHOTO MOKPOBA
KoJe0moTcs oT 14 centsi6ps a0 19 HoAOps.

B nouBeHHOM NOKpOBE MpPe00JIaAatOT BBIILIEIOYEHHbIE YEPHO3EMBI, OOJIbIIIAs
4acTh KOTOPBIX OCBOEHA B MaliHi. CoXpaHUBIIAsICS €CTECTBEHHAs PacTUTEIbHOCTh
NpEACTaBiICHAa IMPOKOJIMCTBEHHBIMH  JIeCaMH, JyraMu (CyXOJOJBbHBIMH H
MOWMEHHBIMH) Y JTyTOBBIMHU CTEISIMH.

OObekToM uccnenoBanus nmochyxmwia nomyisinus Plantago major B cocrase
JYyTOBOT'O COOOIIECTRA.

Meroauka ucciaenoBaHus BKIIOYMIIA:

— BBITIOJIHEHHE TOJIHOTO TIe000TAaHMYECKOrO OMNUCAHUS (BBIMOJHAJIOCH TIO
CTaHJIAPTHOM METOAUKE [6];

— TIOCTPOGHHME M  HHTEpHpeTauuss  (PUTOCOIMOJOTHYECKOTO  CIIEKTpa
coobmrecTBa [5];

— METOJI M3y4eHUss OMOMOP(OJOTHYECKUX MPU3HAKOB MOMYJISIIMK Ha OCHOBE
Bb10OpKHU N = 30 [1];

— MOCTPOEHNE BUTAIMTETHOTO cTenKTpa nomyssiuu 1o 0. A 3n06uny [2].
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Pe3yabTaThl HCCJIEIOBAHNS M X 00CY:KIeHHUE
B T1abn. 1 moka3aH BHIOBOIl COCTaB COOOINECTBA, OOWIME BHIOB U HX
(UTOCOLIMOJIOTHYECKUI CTaTyC.

Taoauna 1
JlaHHbIE T€000TAHNYECKOT0 ONMCAHNS PACTUTEJIBLHOIO CO00IIIeCTBA
U GUTOCONHOIOTHYECKHI CTATYC BHI0B

Ta BLINMOJTHEHUS ONMMCAHUS 23.07.
2016
101A/1b ONUCAHHSI, M* 100
IIpoexkTHBHOE MOKpBITHE, %0 75 .
DuTOCOUNOJIOrHYECKHIi CTATYyC BU/AA
MINUECTBO BHI0B 28
Bun Oonine

Plantago major
Festuca pratensis
Rumex confertus
Alopecurus pratensis

Polygono arenastri-Poétea annuae
Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia

Ranunculus repens Molinietalia
Lysimachia nummularia Molinietalia
Allium angulosum Molinietalia
Galium uliginosum Molinietalia

Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia
Polygono arenastri-Poétea annuae
Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia
Polygono arenastri-Poétea annuae
Arrhenatheretalia

Poa pratensis

Vicia cracca

Achillea millefolium
Taraxacum officinale
Lathyrus pratensis
Leucanthemum vulgare
Carum carvi

Prunella vulgaris
Stellaria graminea
Plantago media
Cerastium holosteoides

Rumex acetosa Molinietalia
Bromopsis inermis Arrhenatheretalia
Potentilla anserina Molinietalia

Arrhenatheretalia
Arrhenatheretalia
Arrhenatheretalia

Inula britannica
Rhinanthus vernalis
Glechoma hederacea

N R R e I I I I I I I I Y Y T TS Y Y P F Y S S PN TSN PN T 11 )

Filipendula vulgaris Galietalia veri
Cichorium inthybus Artemisietea vulgaris
Trifolium repens Molinietalia

Bcero B coobmiectBe 3apeructpupoBano 28 BujoB. Haumbosnee oOWIBHBIMU
Bujamu seistorest Plantago major (2 6amia) m Festuca pratensis (3 6amia).

Anamm3 (UTOCOMHMOJIOTHIECKOTO CHeKTpa (Tabn. 2)  TokKazam, 4YTO IIpH
npeobiananuu BuaoB nopsaka Arrhenatheretalia (mactosime jayra) B cooOrmecTBe
3HAYUTENIFHOE yJdacTue MpuHUMArOT Bupl nopsiaka Molinietalia (Bnaxusie myra).
OTO CBUIETENbCTBYET O HATUYUU MEPUOJIOB NIepEyBIaKHEHHS JTyTOBOM TIOYBBI.
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Tabuauuna 2
DUTOCOUMOIOTHYE CKHIl CTIEKTP CO00 1IeCTBA € YYACTHEM
Plantago major

CHUHTAKCOH Yucy0 BUIOB
a0CcoJIIOTHOE %

Arrhenatheretalia 16 57,1
Molinietalia 7 25,0
Galietalia veri 1 3,6
Polygono arenastri-Poétea 3 10,7
annuae

Artemisietea vulgaris 1 3,6

YuacTtre B cocTaBe COOOIIECTBA BHIOB CHHAHTPOITHBIX KiaccoB — Polygono
arenastri-Poétea annuae (coobmiecTBa JyroBeix mactoumi) u Artemisietea vulgaris
(pynepanbHble COOOIECTBA MHOTOJIETHUKOB) — TMOKa3blBa€T, YTO Ha TPaBOCTOU
OKa3bIBaCT BIIMSIHUE XO3SIMCTBEHHAS JSITEIILHOCTD YenoBeka (Bbinac). Kak n3BecTHO
u3 nureparypsl [3] Plantago major He moemaercsl MacyIIMMHUCS KHBOTHBIMU M
YCTOWYMB K BBITANTBIBAHUIO. TakuM o00pa3oM, BBITIAC SBIsETCS  (HaKTOpOM,
CIIocoOCTBYIOIIUM TOBBIIICHHIO yaacTus Plantago major B tpaBoctoe.

Cpennue 3HaueHus OHMOMOP(OJIOrMUeCKUX MapaMeTpoB 0COOEH H3ydeHHOU
nonyisinuu Plantago major npusezacHs! B Ta0II. 3.

Taoauna 3

XapakrepucTuka 6uomopg oornyecknx mapamerpos Plantago major

MapameTp CrartucTnyeckue nokasareJsim
Cpenanee Ommoka cpegnero | Kodpduuuenr
apudmeTHyeckoe | apudMeTHYeCKOro BapHAIMH
Bricora pactenus 42,3 51 28
Yucno MuCThEeB 6,7 0,32 31
JnuHa nucra 16,8 1,21 36
Yuciro KUI0K JINCTa 6,1 0,32 21

Oco6u Plantago major B u3ydeHHOW NOMYISIIUN OTIMYAIOTCS KPYITHBIM
pa3zMepoMm: BbicoTa mpesbimaet 40 cMm, a JUIMHA JHCTa — COCTAaBJSIET OKOJio 16 cwm.
3HaueHMs OMMOOK CPEIHEro apu(PMETHIECKOrO MOKA3BIBAIOT, UTO CPEIUHE 3HAYCHHUSI
JOCTOBEPHBL

Buranurernsii cnekTp m3ydeHHo# momymsnuu Plantago major (tabm. 4)
CBUJICTEIICTBYET O €€ XOpOIIeM COCTOSIHHHM — MPeoOJialaloT 0coO0u CO CPeaHUMHU
3HAYEHUSIMH TapaMETPOB.

AHanmM3 BHUTQIMTETHOTO CHEKTpa TOKAa3al, YTO W3YYCHHAs TMOIYJISIIIHS
COOTBETCTBYET HOPMAILHOMY THUIy C IpeoOsiaaHeM OcoOed CpemHero pamepa.
DTO MOXKET OBbITh OOBICHEHO OCOOCHHOCTSIMHU 3KOJIOTHHM BHJA: OH TPEAMOYUTACT
YMEPEHHO BJIOKHBIC OOrarble TIOYBBI MPHW BIMSHUHM BbIMIaca, TPU KOTOPOM
MOBBIIIACTCS €T0 KOHKYPEHTHAsI CTIOCOOHOCTb.
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Taoauua 4
BuranureTHbli cniekTp momyasimuu Plantago major
10 TOKA3aTEJII0 KBBICOTA PacTe HUS

Knaccel BUTa/IMTETA
XapakTepucTHKA KJacca A b B
BUTAJIUTETA (mpouBeTaomme (ocodm (YrHe TeHHbIE
0cooH) HOPMAJILHOTO ocoon)
Pa3BUTHA)
Jluara3oH U3MECHCHHS 62,5-48,6 48,3-34,4 34,0-20,8
NpH3HaKa
AOCOIFOTHOE YHCIIO 0cobei 5 19 6
B KJIacCE BUTAJINTETA
JloneBoe yuactue ocodeit 16,7 63,3 20,0
KIacca BUTaanrera, %
Tun no myasiuun HopmaJjbHbI i
BeiBOaBI

[To pe3ynbTaram UCCIEIOBAHUS MOXKHO C/CIaTh CIICAYIOIINE BHIBO/IbI.

1. PactutenpbHOE COOOIIECTBO, B KOTOpOM mM3ydeHa momyssiius Plantago
major, otHocutcs k nmopsaky Arrhenatheretalia (macrosimue nyra) kiacca Molinio-
Arrhenatheretea npu 3HAYWTEIHPHOM YyYacTHM BHOB BIQXKHBIX JIyrOB MOpPSIKA
Molinietalia. B coo0iiiecTBe mpencTaBiaeHbl BUAbBI CHHAHTPOIIHBIX Ki1accoB Polygono
arenastri-Poétea annuae (coobGriecTBa syroseix mactoumi) u Artemisietea vulgaris
(pyaepanbHble COOOIIECTBA MHOIOJIETHUKOB), YTO YyKa3plBaeT Ha BJIMSHHUC
YMEPEHHOTO BbIIaca.

3. Wzyuennas momyssiiust Plantago major coctouT w3 XOpOIO Pa3sBHUTBIX
0co0eil 1 XapaKTepU3yeTcs CIEAYIOIUMH CPEIHIUMHU 3HAYE€HUIMH MOP (POJIOrMIECKUX
rapaMeTpoB: BbicoTa — 42,3 CM; YUCJIO JIUCThEB — 6,7 WIT., IuIMHA JucTa — 16,8 oM,
YUCJIO KWIOK JucTa — 6,1 1.

3. Tlonymaums Plantago major xapakrepu3yercs HOPMAalbHBIM THIIOM
BUTAJINTETA, YTO OTPaKaeT OJarompUsATHBIC I BHIA YCIOBHS CPEIbl: YMEPEHHOE
YBIQKHEHHUE [TOYB C KPATKUMH [IEPHOIAMH I1EPCYBIIAKHCHHS.

Jluteparypa

1. XKwmeuieB II. K)., Anekcee FO. E., Kapnyxuna E. A., banmanngun C. A.
bromopdosnorus pacTeHnu: WUTIOCTPUPOBAHHBIN clIoBapb. YueOHoe nocodue. M3a.
2-¢, uctp. u gor. — M.: 2005. — 256 c.

2. 3mo6bun 1O. A.. IlomynsiuMoHHas SKOJOTHS PacTEHUH; COBPEMEHHOE
COCTOSIHUE, TOYKH pocTa; MoHoTpadus. — Cymbl: YHUBepcuTeTcKast kuura, 2009. —
263c.

3. KyuepoB E.B., Jlazapesa [[.H., Jlecatkun B.K. JlekapcTBeHHBIE pacTeHUs
bamkupuu: ux ucnonb3oBaHue U oxpaHa. — Yda: bamkupckoe kH. u3n-Bo, 1989. —
272 c.

4.  Jlwobapckuii C.E. [lonmynsimoHHO-PKOJIOTHIECKAE  WCCIICIOBAHMS
nogopoxxankoB (pox Plantago majorL., cem. Plantaginaceae Lindl.) B ycioBmsx
Pecnyomnuku Tatapctan. ABroped. nucc. kaua. Ouon. Hayk. — Kazanb, 1998. — 16 c.
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5. Mupkun b.M., HaymoBa JLI'. CoBpemMeHHOE COCTOSIHUE€ OCHOBHBIX
KOHIICTIINK Hayku o pactutenbHocTh. — Yda: AH Pb I'mnem, 2012. — 488 c.

6. Mupkun b.M., Haymosa JI.I'. KpaTkuii sHIHUKIONEANYECKUM CIIOBAPh HAYKU
o pactutenbHOCTH. — Y (a: ['unem, bamk. Duimkn., 2014. — 288 c.

7. Myctaduna C.K. Dxonorus meramnonuca Y da: COCTOSITHUE U TTEPCTIEKTUBBI. —
Yba: Anbda-pexnama, 2013. — 272 c.

8.®enopo H.U., Kurynosa C.H., Muxaiinenko O.M. Merogonorudeckue
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CUCTEMATHYECKHNI COCTAB PYJIEPAJIBHOM ®JIOPBI
TEPPUTOPUH COOII «CAJTUXOBO» (UMIIIMUHCKHIN PAHUOH,
PECITYBJIMKA BAIIKOPTOCTAH)

PynepanbHbie pacTeHHs] OTJIMUAIOTCSI YKOPOUEHHOCTBIO KM3HEHHOTO LIMKIIA U
BBICOKOM CEMEHHOU MPOAYKTUBHOCTBIO, M MO3TOMY 3aTpaThl HA pa3MHOKEHHUE 371€Ch
Oonbiie. PackpbiBas >KM3HEHHBIM LMK pYydepajioB, MOIJIO MOKa3aTbCsA, 4YTO
[[BETKOBBIE PACTEHHUSI, MPUCTIOCOOJICHHBIE K MOCTOSIHHOMY U CHUJIbHOMY HapyYIICHHUIO,
MMEIOT HECKOJIbKO oOmmx xapaktepHbix uept [1, 2]. Camas cToiikas cpeau HUX —
TEHJCHUUS KU3HEHHOTO IMKJIAa OBITh OJHOJETHUM WJIM KOPOTKO >KMBYUIUM
MHOTOJIETHUM, CHEUHAIN3alus, SIBHO, IMPUCIOCOOJEHHAs HCIOJIb30BaTh CpPEJbI,
HECOMHEHHO OJlarompusATHbIe i OBICTPOTO pocTa pacTeHus. PoacTBeHHas
XapaKkTEepPUCTUKA MHOTUX PYAEPalIoOB — CIIOCOOHOCTh K BHICOKUM TE€MIIaM MPOIYKIUU
CYXOTO BEIIECTBA, OCOOEHHOCTh, KOTOpPasi, MO-BHAMMOMY, CIIOCOOCTBYET OBICTPOMY
OKOHYAHUIO )KU3HEHHOTO IIUKJIA 1 MAKCUMATIM3UPYET CEMEHHYIO Npoaykiuio [1, 2].

Ceno CammxoBO pacmlojio)KeHO B IEHTpadbHOM uactn PecmyOnuku
bamkopTtoctan (Pb) Ha Tepputropun UYunmimMuHCKOro pailoHa B 25 KM K CEBepo-
BOCTOKY OT pauieHTpa u 10 KM K ceBepy OT XKEJIE3HOAOPOKHOU CTAaHUUU AJKUHO.
[lo ¢wusuko-reorpapuueckoMy paliOHUPOBAHUIO pecTyOIuku [3] TeppuTOpus
oTHocHUTCc K YepmacaHcKo-YpiiakckoMmy paiony JleBooepexxnoro Ilpudensckoro
okpyra HOxHo-necocTenHOM TMOJ30HBI JIECCOCTEMHOW 30HBI 3amaaHoil bamkupuu.
Cpennsist TogoBas Temrneparypa cocrasisier +2,8°C. CyMMa akTHBHBIX TEMIIEPATYp
pasna 2000-2200°C [4]. CpeaserogoBoe KOJIMYECTBO OCAAKOB cocTaBisgeT 419 mm.
CornacHO MOYBEHHO-3KOJIOTMYECKOMY PAaHOHUPOBAHUIO [5], TEPpUTOPHUS HAXOIUTCS
B npenenax JleBooepexxnoro IlpruGenbCckoro BOJHUCTO-PABHUHHOTO BBIIIEIOYEHHO-
YEPHO3EMHOTO OKpYyTa.
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C nenpi0 MHBEHTapu3alMu (IOpbl HAPYIICHHBIX IJIOLIAEH Ha TEPPUTOPUU
CommansHo-00pazoBatenbHro o3nopoButenbHoro mnearpa (COOLl) «CamixoBo» B
nosieBbie ce3oHbl 2015 — 2016 Obwio coOpano 6osxee 200 nUCTOB repOapHOTO
MaTtepuaia U BbIOIHEHO 20 MOJHBIX re000TaHUYECKUX OTHUCAHUM.

OnpenencHre pacTeHUH NPOBOAWIOCH IO OMNpeaenuTento: «OnpenenmTens
BoIcIMX pacteHuil bamkupckoit ACCP» B 2-x Tomax noxa pen. Kydueposa E.B. [6].
Jlji1 OKOHUYATENbHOW MIEHTU(HUKAIIMY BUJIOB UCTIONb30Bajica repoapuit Yb PAH u
JUTEpaTypHble MCTOYHUMKM [7, &]. Homenknarypa yTOYHEHa 1O CBOJKam
C.K. YepenanoBa [9] ¢ nononmnenusimu O.I'. bapanoBoii, A.H. Ily3sipeBa [7],
IL.B. Kynukoga [8].

Tabuuna 1
Takconommnueckuii cocras pyaepaabHoi ¢pJiopel COOLL « CanuxoBo»
Takcon Yuci10 TAKCOHOB
CemMelicTBO 31
Pon 100
Bun 120

AHamM3 TakKCOHOMHYECKOTO cocTaBa mokazan (Tabin. 1), yto pyaepanbHas
dnopa teppuropun COOL] «CamuxoBo» BkmodyaeT 120 BugoB, oTHocsmmxcs k 100
ponaMm, 31 ceMeiCTBY, UTO MO3BOJIIET OIIEHNBAThH JaHHYIO (IIOPY, KaK CPABHUTEIHHO

ooraryto.

Taoauna 2
CucremaTrnyeckuii cocras Pyaepanbsnoii ¢paopsl COOLL «CannxoBo»
CemelicTBO Yucno Yucno | CemelicTBO Yucno Yucno
BUJIOB pozoB BUJIOB poznoB
Asteraceae 24 18 Rubiaceae 2 1
Brassicaceae 14 13 Aceraceae 1 1
Fabaceae 13 9 Cannabaceae 1 1
Poaceae 12 10 Convolvulaceae 1 1
Lamiaceae 7 5 Cucurbitaceae 1 1
Chenopodiaceae 6 5 Dipsacaceae 1 1
Caryophyllaceae 5 4 Equisetaceae 1 1
Boraginaceae 4 4 Euphorbiaceae 1 1
Polygonaceae 4 4 Papaveraceae 1 1
Apiaceae 3 3 Ranunculaceae 1 1
Geraniaceae 2 2 Resedaceae 1 1
Scrophulariaceae 2 2 Rosaceae 1 1
Solanaceae 2 2 Salicaceae 1 1
Plantaginaceae 2 1 Urticaceae 1 1
Amaranthaceae 2 1 Violaceae 1 1
Malvaceae 2 1 Bcero: 31 120 99

AHanmM3 cucTeMarudeckoro coctaBa ¢uiopsl (Tabi. 2) mokazana MmoJaBisioIIee
TOCIIOJICTBO JIBYAOJIBHBIX pacTeHui kimacca Magnoliopsida (108 BumoB — 90%),
cinabyro npencTaBiieHHOCTh Kiacca Liliopsida (12 BugoB — 10%), 9yTo moaTBepxkaact
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npaBwio J[ekaHI0ms O CHWKEHUM POJM OAHOJOJBHBIX NP MPOJIBMKEHUU C CEBEpa
Ha IOT, C OKCAHWYECKHX YCJIOBUH K KOHTHHEHTaIbHBIM. B Hamem mnpumepe
KOHTUHEHTAJIbHOCTh YCWJIMBACTCS €lle U 3aQUueCKUMHU YCIOBUSIMU (IKCKaBaIus,
OTCYTCTBHE TIOYBEHHO-PACTUTENBHOIO  CJOS, IIEOHUCTBIA TIPYHT, BBICOKAs
uHcoJmpyemMocTh) [10]. OTHOIIEHHE YMCIEHHOCTH OJHOJIOJbHBIX M JIBYJOJIbHBIX B
nanHo# (mope 1: 9.

B pynepansHOil riope, m3ydaemMoil TEppUTOPUU MPUCYTCTBYET TOJBKO OJUH
BUJI COCYAMCTBIX CIIOPOBBIX PACTEHUM (XBOLIECBHUJIHBIE), UTO TaK K€ YKA3bIBACT Ha
HEOJAronpusTHBIE YCJIOBHS Cpenpl (OTCYTCTBHE TIOYBBI, KHCJOCTh CyOCTparta,
HEIOCTaTOK BJIard M rymMyca u T. 11.).

Cpennee uuciao BUAOB B cemeiicTBe paBHO 3,9. JleBsITh ceMeHCTB (ropsl
CollepXkaT KOJIMYECTBO BHUIIOB, MNMPEBBIMIAIOIIEE CPEIHEE YHUCJIO, K HUM OTHOCSTCS
Asteraceae, Brassicaceae, Fabaceae, Poaceae, Lamiaceae, Chenopodiaceae,
Caryophyllaceae, Boraginaceae, Polygonaceae. OmHO ceMEHCTBO MpEaCTaBICHO
Tpemsi Bujgamu, 7 — aByms, 14 — oguuMm Bujom (Tabi. 2). Takoe BBICOKOE YHCIO
MaJIOBHJIOBBIX CEMEICTB YKa3bIBAE€T HA SKCTPEMAIBHOCTh YCJIOBUM, CO3/1aBAEMBIX IS
3aceNeHUs PacTeHUH, U MOJIOJOCTh JaHHOH (hJIOPHI.

Cpennee uyncyio pojoB B ceMencTBax — 3,2 (Tabia. 2). CpegHee 4HUCIO BUIOB B
ponax — 1,2. Iloka3arenb HaCBHIIIEHHOCTH POAOB HEBBICOKUI, MHOTOBUJOBBIX POJIOB
HemHOT0. Hanbonee HacwimeHn Bunamu poa Medicago (3).

®dnopa COOLl «CanmuxoB0O» COACPKHUT OOJBIIOE YHCIO MAaIOBHIOBBIX
ceMeicTB U poaoB. Tak, OAHO-, JBYBHMJIOBBIE CEMEHCTBAa COCTABIIAIOT OoJiee
noJoBuHbI (67,7%) oT Bcel (ropwl, a OAHO-, ABYBUIOBBIE POJIbI COCTABIISIOT OOJIee
98,9%. [TogoOHbIE COOTHOILIEHUS CBUIETENLCTBYIOT O 3HAYUTENILHOM POJIM MUTPALlUU
¥ MOJIOJIOCTH TAaHHOM mapIimanbHoi ¢iopsl [10].

PamwxupoBaHue BeIylMX CEMEUCTB M0 3aHUMAEMbIM MU MECTaM U CPaBHEHUE
c obmeit dnopoii Pb [6, 11] nano B Tabsuiie 3.

Tabauna 3

Panmxxuposanne 9 Bexyumx cemericts pyaepaiabHoii ¢piaopsl COOLL «Canunxoso» u Pb
110 YHCJIy BHI0B

CemeiicTBO MecTto BO (pJ1ope
Pynepaabnas ¢iopa Pb
Asteraceae 1
Brassicaceae
Fabaceae
Poaceae
Lamiaceae
Chenopodiaceae
Caryophyllaceae 7
Boraginaceae 8-9
Polygonaceae 8-9

OO WIN

e =
Sles|NE| e oo -

N3 Tabmunet 3 BUAHO, 4TO B pynepaibHoit guiope COOIL] «CanuxoBo» caMmbIMU
pacnpoCTpaHEHHBIMU CEMEUCTBAMU SIBJISTFOTCS :

Asteraceae (Achillea millefolium, Carduus acanthoides, Cichorium intybus,
Tragopogon dubius, Tripleurospermum perforatum u ap.);
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Brassicaceae (Barbarea arcuata, Camelina microcarpa, Capsella bursa-
pastoris, Lepidium ruderale, Raphanus raphanistrum u ap.);

Fabaceae (Amoria repens, Astragalus cicer, Galega orientalis, Lathyrus
sylvestris, Melilotus officinalis u np.);

Poaceae (Avena fatua, Bromopsis inermis, Poa pratensis, Setaria viridis,
Triticum aestivum u nip.);

Lamiaceae (Dracocephalum thymiflorum, Galeopsis bifida, Leonurus
quinquelobatus, Salvia stepposa, Stachys annua u mp.);

Chenopodiaceae (Atriplex patula, Bassia sedoides, Chenopodium glaucum,
Corispermum pallasii, Kochia scoparia u ap.);

Caryophyllaceae (Arenaria serpyllifolia, Elisanthe noctiflora, Oberna behen,
Stellaria graminea, Stellaria media);

Boraginaceae (Cynoglossum officinale, Lappula squarrosa, Lycopsis arvensis,
Nonea rossica);

Polygonaceae (Fallopia convolvulus, Persicaria lapathifolia, Polygonum
arenastrum, Rumex crispus).

K 8 Bemymum cemerictBam (Tabi. 2) Bo dmope npunagiexar 72 pona (72,7%)
u 89 BumoB (74,2%). Takoe BBICOKOE UHCJIO BUIOB B CPaBHUTEIHLHO HEOOJBIIOM
YHUCJIE CEMENCTB CBOMCTBEHHO UL TEPPUTOPUIN C IKCTPEMAIBLHBIMU YCIOBUAMU UL
pa3BUTHS pacTUTENbHOTO NoKpoBa [10]. B naHHOM cilydae 3kcTpeMaibHbIE YCIOBHS
(GhOpMHPYIOTCS TIOT BIUSTHUEM HAPYIIICHUH TOYBEHHO -PaCcTUTEIHHOTO MOKPOBA.

CpaBHeHue BenylMx ceMencTB ¢ obieit gropoit Pecnyonuku bamkoproctan
NoKa3aJl TOBBINICHHE poJiu cemelcTB Brassicaceae, Fabaceae, Lamiaceae,
Chenopodiaceae, Boraginaceae, Polygonaceae. CemeiictBo Asteraceae octaioch
HEU3MCHHBIM.

Bospactanue posm cemerictB Fabaceae, Lamiaceae, Boraginaceae cBsizaHo ¢
apuau3anMen, TO €CTh HMCCYIIEHUEM M CHIBHOM MPOrpeBaEMOCTBIO TEPPUTOPUU
COOLl, «CamuxoBo». JlaHHBIE ceMEHUCTBA SBIITIOTCS BBIXOAIIAMH U3 00Jiee IOXKHBIX,
apuIHBIX TEPPUTOPHUH, a B ceMelcTBax Brassicaceae, Chenopodiaceae, Polygonaceae
MHOTI'0 BUAOB-PYACPATIOB, BHCAPAIOIINXCA B XOPOIIO IPOrp€BacMbBIC W IIOCTOSAHHO
HapyUIAIOIIUECs] MECTOOOUTAHUS, I71€ OTCYTCTBYET KOHKYPEHIIUS.

Apnnmaum{ N HApYHICHHUC IIOYBCHHO-PACTHUTCIILHOIO IIOKpPOBA TaK JIKC
ABJIAKOTCA HpI/I‘IPIHOﬁ CHWKCHUA IIPCACTABJICHHOCTH Poaceae u BLIOBIBAaHUS W3
CIMCKa BeIyIMX ceMercTB — Rosaceae, kotopoe Bo diope Pb 3anumaer 3-e mecto,
Hanpotus, Bo ¢uope COOL[ «CamuxoBo» — 29. CHMKeHHE 4ucia BUAOB JAaHHOTO
ceMmeiicTBa B HapyIIEHHbIX (Iopax CBS3aHO C BBIMAJCHUEM JPEBECHBIX (HopM
Rosaceae.

[Ipensiayme pe3ysibTaThl aHajduM3a CUCTEMATHUYECKOTO COCTaBa PAa3HbIX
CTaJNil CYKIIECCHM MOKa3ajli, 4YTO Ha NEpPBbIX 3Tamax u3 (uopbl BbIOMBAIOTCS
npeacrtasuTenm cemencTtB Rosaceae, Poaceae. B xone cykneccum 3T cemMeuncTBa
BOCCTAHOBUJIM CBOC IIOJIOKCHUC 3a CUCT IIOCTYIUICHUS ’KU3HECIIOCOOHBIX 3a4aTKOB
U3BHE U KOHKYPEHTOCIIOCOOHOCTH.

TakuM 00pa3oM, aHaIM3 CUCTEMATUYECKOTO COCTaBa pPyAEpalibHOU (HIIoOphbI
COOll «CanmxoBo» TOKa3aJl, 4YTO pyAEpaIbl TMPEANOYUTAIOT HECTaOUIbHbBIC
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MECTOOOUTaHMS, OTIMYAIOTCS YKOPOUEHHOCTHIO IKM3HEHHOI'O IMKJA, BBICOKOM

CEMEHHOM TIPOAYKTUBHOCTHIO HEOOXOIUMOM IS 3aXBaTa HOBBIX TeppUTOpHi. Takwue

XapaKTEPUCTUKN TTO3BOJITIOT UM JIOCTAaTOYHO OBICTPO CchOpMUPOBATH (DUTOIICHO3 C

BBICOKMM TMPOEKTUBHBIM TIOKPBITUEM, OOWIMEM BHIOB M CIEKTPOM BEMYIIUX

CEMEHCTB, UMEIOIIUX B CBOEM COCTAaBE OOJIBIIIOE YHCIIO BUIOB-PY/EPaIoB.
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BJIMSTHUE PA3HBIX BUJOB I'lIPOT'EJIEM HA TIOUBEHHY IO
BOJOPOCJIb EUSTIGMATOS MANGUS (B.PETERSEN) HIBBERD

(EUSTIGMATOPHYTA)

BBenenue
OnTtumuzanys BOJHOTO pEXKMMa IOYB, COXPAHEHHE B HEW 3amacoB BJarw,
HUBCIMPOBaHWE JAcPUIMTa BIard — aKTyaJbHbIE TPOOJIEMBI arpoIeHO30B.
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ObecnieueHne OMNTHUMAJIbHOM BJIAXHOCTH MOYB — OJHO M3 OCHOBHBIC YCJIOBHIA
MOBBIIICHUS TJIOJAOPOAUS, UX CAHUTAPHO -3AIUTHBIX (DYHKIIUA.

J{ns moJydeHuss MakCHMaJbHOW YPOYKaWHOCTH PELIAIolIee 3HAYEHUE HUMEET
ONTUMAIbHAS TUIOLIA/b TWTAaHUS KaKIOTO pacteHus. llpu sTtOoM oaHUM U3
BOXHEHUIIINX TIOKA3aTeNIeH SBISIETCSA BIaroodecrneueHHOCTh. He mocnennee 3nadeHme
UMEIOT 00BEMBI BO3/1yXa U TIOYBBI, KOTOPHIE BIUSIOT HA TYCTOTY, KAYECTBO ITOCEBOB U
ypoxkaiiHocTh. [[ns1 mopjaep>kaHus HEOOXOIMMOTO BJIAr000ECTIEYEHUs] PacTEHHM
npe/IaracTcs UCTI0Ib30BaTh BIIAroyAepKUBAIOIIHN coroymmep (ruaporens) [1].

['unpodunbHpie aKpUIOBBIE TOJIMMEPHI HAXOMST IMMPOKOE MPUMEHEHHE B
Pa3IMYHBIX 00JIaCTAX HAPOJHOTO XO3SHMCTBA Kak cynepadbcopOeHTsl. [lepcrekTuBHOM
chepoii MX HCMOJB30BaHMS SIBISIETCS MPOM3BOJCTBO  BJIArOyJ€p>KHUBAIOIIUX
npenaparoB i HYXKJ CEIbCKOTO XO35WCTBA, JAEKOPATUBHOTO M MPUYCaaeOHOTO
pacTeHueBoACTRA [2].

[Nomakpunamuaueiii tuaporens (ITAAI) — 3To rereporeHHas cuUCTEMa,
AUCIIEpCHOM (Pa3oli KOTOpPOMl CIyKUT NPOCTPAHCTBEHHAsl CeTkKa, O0Opa3oBaHHAas
MakpoMoJieKyJamu noiuMepa. OH mpeactaBisieT co0OM CLIMTBIA  COMOJIUMED
aKkpwiaMHia ¥ aKpwIOBOM KHCJIOThI, HEpPacTBOPUMBIN B BoJie. Ero ocoOEHHOCTH
COCTOUT B TOM, YTO TIOJ JACUCTBHUEM BOABI TPaHyJbl ObICTPO HAOyXaloT, yAEpKUBas
IIPU 3TOM B COTHH pa3 00JIbIliee, M0 OTHOLLIEHUIO K CBOEMY BECY, KOJMYECTBO BOJBI U
COJIEpIKAIIMECS] B HEW MUTATEIbHBIC SJIEMEHTHI [2].

N3BecTHO, YTO B OCHOBY MUTAHMS PACTEHHUI BXOJAT BOJA M PACTBOPEHHBIE B
Hell MUKpoasieMeHThl [6]. TloaTomy meiecooOpa3HO BHOCHTH B TOYBY THIPOTEIh
COBMECTHO C YJOOPEHMSIMU JUJISl UCKITIOYEHUS] BHIMBIBAHUSI UX B HUKHHE CJIOH, TEM
CaMbIM TMOJIEP)KMBAs DKOJOIMYECKOE COCTOSHME TMOuB. bnarojmaps 3Tomy,
KyJIbTYpHOE pacTeHre OyAeT MoJiydyaTh HE TOJHLKO HEOOXOIUMOE KOJMYECTBO BIIArH,
HO M MUTaTeJIbHBIE BEUIECTBA, KOTOpbIE OYIyT CMOCOOCTBOBaTh HOPMaIbHOMY
NUTAHUIO M Pa3BUTHIO. Pe3ynbTaThl HKCIEPUMEHTANbHBIX HccieAoBaHUN [1]
MOKa3aJld  BO3MOXHOCTb  WCIOJI30BAaHUS ~ THApOrened Uil yJdy4lIIeHUs
BJIArOyIEPKUBAIOIICH CIIOCOOHOCTA TIOYB COBMECTHO C MHUKPOBOJOPOCISIMH, B
pe3ynbTare KOTOpbIX Habmoaancs 3pdeKT pocTCTUMYIISLIUN.

[louBeHHBIE BOJOPOCIHM, MPEACTABISAIONIME OOJBINION O0O0IIEOMOIOTHISCKUN
MHTEPEC KaK OpPTraHW3MBbl, KOTOPHIE Pa3BUBAsCh HAa MOBEPXHOCTU U B €€ TOJIIIE,
OKa3bIBAIOT BIHMSHUE HAa €€ (PU3UKO-XUMHUYECKHE CBoMcTBa. OHHM CHHTEUPYIOT U
BBIJICISIIOT B OKPYXAIOLIYI0 Cpeay pa3zHooOpasHble BeulecTBa, H3MeHAOT pH
MOYBEHHOTO PACcTBOPA, YJIYyYLIAOT BOJHBIN PEXKUM U a3pallUIo MOUYBbI, IPENSTCTBYIOT
ee spo3un. UYepe3 m30MpaTenbHOE NOIVIOLICHWE W KOHIIEHTPUPOBAHUME B CBOMX
KJIETKaX OTHENbHBIX XMMHUUYECKUX DJIEMEHTOB, B TOM YHCJIE€ U PaJHOAKTHUBHBIX,
BIIMSIFOT HAa COJIEBOM OallaHC M COCTaB MHUKPOOPTaHM3MOB B TouBe. Kpome Toro, B
MOYBE CKJIQABIBAIOTCS ONPEICICHHbIE B3aUMOJECHCTBUS MEXIY BOJOPOCISIMH U
KOpHSIMM pacteHuii [3].

N3BectHbl (akThl [6], YTO TMpPU BHECEHUH B TOYBY OMOMACCHI 3€JICHBIX
BOJIOpPOCJICH U LIMAaHOOAKTEPHU MPOUCXOAUT MOBBIIICHUE (PUKCALMU aTMOC(HEpHOTro
a30Ta, KMCIIOpOAa.
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BHecenne rugporeneil HAa OCHOBE akpWjiaMua B MOYBY MUMEET BBIPAKEHHOE
MOJIOKUTEIBHOE BIMSIHUE HA POCT W BbIKMBaHWE pacTeHui [2]. OnHaKO, U3BECTHO,
YTO aKpHJIAMHU/I SBJISIETCS TOKCUYHBIM XUMUYECKUAM coeuHeHreM [1].

B cBsi3u ¢ 3TUM, 11€51b10 TaHHOW paOOThI SIBJISIETCS M3YUYEHUE BIUSHUS PAa3HBIX
BUIOB THaporeneii Ha Eustigmatos mangus. B 3amaum wccieqoBaHHsS BXOMHIO:
MOJTy4deHUe KyJbTypaIbHOMW KUIAKOCTH E. Mmangus m BHeCEHHWE THUAPOTENs; OIleHKa
BIIMSIHUSI THAPOTENIE Ha KyJbTypallbHYIO >KUIKOCTH E. mangus; craructudeckas
00paboTKa pe3ysIbTaTOB U aHAIN3 JaHHBIX HIKCIIEPUMEHTA.

MaTepuajbl 1 METOABI

Marepuaiom g pabOThl SBISUIMCH THAPOTEIh HAa OCHOBE COIMOJMMEpa
TUALTIIUMETUIUIAaMOHUM Xytopuia u akpwiamua (naiee «bI'TIY»), pazpaboran Ha
kadpeape xumun BI'TIY um. M. Axmymsl, AkBacopo 3005 KL (cpennuit) (manee
«Dpannms») u lltoxocopd 660 Mukpo (manee «I epmanms» ).

Jns  moyiydeHHMs  KyNbTYpalbHOW  JKHUJKOCTH  MCIOJIL30BAICS  IITAMM
Eustigmatos magnus (Eustigmatophyta) (Baikal), Beiaenennbiii u3 nous Pecrnyonuku
Bypsrtus, ¢ Teppuropun @poIMXMHCKOTO IOCY1apCTBEHHOTO OXOTHUYBETO 3aKa3HUKA

[4].
OmnpeneneHre KOJIMYECTBAa KJIETOK MPOBOJAWIM C TIOMOIIBbIO Kamepsl [opsieBa
1o crangaptHoii Meromuke (0,76x10° cm?). IIIOTHOCTH GHOMACCHI B KyJIbTYPaIbHOMN
KHUJIKOCTH oOIpenensyiim Ha amnmapare ¢doTosnekrpokosopumerp (OIK KOK-3-
«30M3y) (Tadm.).
Tadauna
I[InoTHOCTH OMOMAacCHI KYJIBTYpajbHOM kuaKocTH E. magnus

Ne
focneyeMas JuctunnupoBanHas BojJa Eustigmatos mangus
KHJIKOCTh
1 0,000 0,199
2 0,000 0,198
3 0,000 0,193

Maccy ruaporens Jjsi MPOBEACHUS SKCIIEPUMEHTA PACCUUTHIBAIM COIJIACHO
€ro BIMTHIBAIOLIMI criocoOHOCTH: «Ppaniusa» u «I'epmanusi» Ha 1rp. - 300M BOABI,
«bI'TIY» na 1 p. - 1000mn. Mcxoast u3 storo, HaBecky Opamu no 0,03mr u 0,01mr
COOTBETCTBEHHO. [ Maporenu 3aknaabBaiy B poOUpky U 106asuiu 10Mr cycneH3uu
BOJIOPOCTM. DKCIIEPUMEHT MPOBOAWIM B JBYX IOBTOPHOCTAX. [l BBISBIICHUS
pa3MepHBIX WM MOP(OJIOTUUECKUX W3MEHEHUHM, MPOUCXOIAIIMX B KJIETKaX MOJ
BO3/JCMCTBUEM  THIAPOreNed, OLCHUBAIM  JUaMETp  KJIETOK,  OIMCBHIBAIH
MoOp(}oIOrnYecKre HapylIeHus!, a TAaK)Ke COCTOSIHUE MPOTOIIACTA, T.€. BHYTPEHHETO
COZIEPKUMOTO KJIETOK.

[Ipocmo1p mpoBoawiM Ha 3-€¢ U 7-€ CyTKHM, B KaXIOW rpajganuu ¢axrtopa
m3Mepsui quamerp S0 BereratuBHBIX KIETOK. [losydeHHbIe naHHBIE 1O JUAMETPy
KJIeTOK ObLIM 00paboTansl B mporpamme Excel.

HccnenoBanusi mpoBOAWIOCH Ha 0a3e 1ad0paTopwHl SKOJIOTUM TTOYBEHHBIX
BoiopocJeit um. JI.C. XaiOymmuHoi#t B BI'TIY um. M. Akmysuibl.
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Pe3yabTaThl 1 00Cy:K1eHUE

Ha 3-e cyrtkm mpocmotpa kierku E. mangus B wcciaemyeMbIx oOpasiiax He
UMENT BUANMBIX M3MEHEHHH, OHH HE OTJIMYAMCh OT KOHTPOJISI U COOTBETCTBOBAIH
nuarfosy Buza [7]. IIporieHTHOE COOTHOIIIEHNE KUBBIX/MEPTBBIX KJIETOK B KOHTPOJIE
coctaBun 4%, «bI'TIY» - 2%, B mpobax «@Ppanums», «['epmanusa» 6% u 8%
COOTBETCTBEHHO.

Ha 7-¢ cyrkm B mpobax «bBI'TIY», «®panuus», HaOmOgaIM HU3MEHEHUS
BHYTPEHHETO COJIEP’KUMOTO: y OOJIBIIMHCTBA KJIETOK MPOTOIIACT OTXOAHMI OT
KJICTOYHOW CTEHKH, HMEIHCh SPKO BBIp@KEHHbIC KpacHble oOynel (reddish
globule). B o6pasiie «I'epmanus» 1mia3mom3 ObLI MEHEE BBIPAKEH, B KOHTPOJIE —
MopdoJiorusi  KIETOK  Oblla  Heu3MeHHOW.  [IpoleHTHOE€  COOTHOILEHHE
KUBBIX/MEPTBBIX KJIETOK BBITBIAET CleAyroumM oOpasoMm: KoHTposb — 10%,
«BI'TIY» - 6%, «Dpanmmsm» - 8%, «['epmanus - 10%.

Ha ocHoBanum 3HadeHuil cpemHel apudMeTHIECKOW auameTpa KieTok E.
magnus u ee OMmMMOKM TIOCTPOCHA THUCTOTpaMMa BIMSHUS THIpOTENed Ha
MOppoMeTprUIeCKHUe TIOKa3aTesld BOJIOPOCIH IO IBYM CpokaMm mpocMoTpa (3-e u 7-¢
CYTKH), TJI€ TIO0 OCSIM OTKJIQJBIBAIM pa3MEpHbIE TOKa3aTed BOAOPOCIU (IHaMeTp,
MKM) (pHC.).
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KonTpomns BITIY OpaHiuga T'epmanua
B 3-¢ CYTKH . 7-¢ CYTKH
"""""" JIluneliHad (3-€ CYTEH) --------- JInHeHad (7-€ CYTKH)

Puc. Bnusaue ruaporeneii Ha nuamerp kietok Eustigmatos magnus

Ha rpaduxe BuaHO, YTO HaMOONBIIMMU TOKA3aTEISIMH CPEIHEr0 IUaMeTpa
kietok E. mangus, Ha 3-e cytku umena npoda «bI'TIY» mo 12,04 mxm. Cambie
HU3KHUE 3HAUYCHMS JAaHHOTO ToKazarens umena npoda «Ppanmus» 1o 11,80 mxm. Ha
7-e cyTKM HauOOJbIIMK Moka3arenb Obul y mpoOsl «I'epmanus» (13,36 MkMm), a
HanMmeHblmi y «BI'TIY» no 10,36 MkMm.

3axiiroueHue

B xone mpoBemeHHBIX AKCIEPUMEHTOB OBIJIO BBIIBICHO, 4YTO Haubolee
TOKCUYHBIM AJIEMEHTOM T10 OTHOILIEHUIO K UCCJIEOBAHHOMY BUY SBJISLIICS TUIAPOTEIh
«@panmus». Kpome Toro, Bo Bcex o0Opa3liax ¢ BHECEHHEM THApPOTeNel ObLIo
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YCTaHOBJIEHO WX BJIMAHHUE HAa Mop(osoruio KieTok E. magnus (mma3Monus, KpacHble
r100ynbl). B Toxke Bpemsi MPOIEHTHOE COOTHOIICHUE >KUBBIX/MEPTBBIX KJIETOK U Ha
3-e 1 Ha 7-€ CyTKH ObLJIO B Mpe/enax HOPMBI.

Takum o0pazom, pe3ysbTaThl UCCIEOBAHUN TOBOPST B MOJBb3Y BO3MOYKHOCTHU
BHECEHHUSI TpaHyld THUIPOTreNeld COBMECTHO C TIOUBEHHBIMH MHUKPOBOAOPOCIISIMHU,
KOTOPBIC SIBJSIFOTCS TEPCTICKTUBHBIM IPUEMOM COBEPIICHCTBOBAHMS TEXHOJIOTHUN
BO3JIEIbIBAHUS CEITbCKOXO3IMCTBEHHBIX KYJIbTYp M B 3aCYIUIMBBIE T'O/bI MO3BOJIUT
MOJIyYUTh TOBOJILHO BBICOKHE, KAUECTBEHHBIE YPOIKAH.
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IN'muayuinnaa I'ynibHas Paqmcom{al, Hurmartyyuinna Peruna FeHHa}ILeBHaZ,
daznyranHoBa Anbdus I/I.m)cypOBHa3
1-cmyoenmrxa @I'HBOY BIIO bawkupckui 20cy0apcmeeHHbll neda2oeutecKkuli
yHusepcumem um. M. Axmynnet, 2. ¥Ygpa, Poccus
2- cmyoeumxa PI'HBOY BIIO bawkupckuil 20Cy0apcmeerntbiil nedacoeuyecKuil
yHugepcumem um. M. Axkmynnol, 2. Ygpa, Poccus
3-Hayunwiil pykogooumeinv, K.0.H., ooyenm BITIY um. M. Axmynnol

®YHTULUIHASL AKTUBHOCTD LITAMMA BOJAOPOCJIN
CHLORELLA VULGARIS

CoBpemeHHbIe TEXHOJIOTHH IIPOM3BO/ICTBA CEJbCKOXO035MCTBEHHOM
OpOAYKIMH, Oa3upyronmecss Ha IIUPOKOM HCIOJb30BAHMU MECTUIMIOB U
MUHEpAIbHBIX yI0OpEHHIA, MO3BOJIIN B 3HAYUTEIHLHOM MEpe pelMTh MpodseMy
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oOecrieueHUs] HaceleHUs MPOJAYKTaMU NUTAaHUS, W, BMECT€ C TEM, HOPOIUIU
MHO>KECTBEHHBIE HKOJIOTUYECKUE, MEIHUKO-3KOJIOTHUECKUE MPOOIEeMBbl, MpoOsIeMbl
DKOJIOTMIECKH YUCTOM W OHOJOTHMYECKH TIOJHOIICHHOW THIM, pPeaduIUTaINN
3€MENIbHBIX YTOAMM, BOCCTAHOBJEHUA HX Iuiojgopoaus u T.a. llostomy Becbma
COBPEMEHHBIM SIBJEIETCS [IPUXOJ] HA UX CMEHY HOBBIX KJIACCOB MECTULUIOB C UHBIMU
MEXaHU3MaMM JECUCTBUS, BHICOKOW CEJIEKTUBHOCTHIO M HU3KOM TOKCUYHOCTHIO JIJISI
TETUIOKPOBHBIX

B mHacTtosimee Bpems OOIIEMUPOBOE 3HAUEHHE UMEET pa3padoTka M
IIPUMEHEHHE HOBBIX HETOKCHYHBIX /i1 YEJIOBEKA M JKHUBOTHBIX CPEJCTB 3aIUTHI
pacTEHUl TPUOPUTETHBIM SBISAETCS WCCIEAOBAHWSI, UMEIOUME LENbI0 CO3IaHHE
CPEICTB 3alllUThl PACTEHUI Ha OCHOBE MHUKPOOPTraHM3MOB U HX METa0OJIMTOB, a
TaKKE€ TOUCK BEIIECTB PACTUTEIBHOIO MNPOUCXOKIEHUS C MOTEHUUAIbHOU
NECTULMIHON aKTUBHOCTBIO.

B cBsBu ¢ 3THM, UENBIO WCCIENOBaHUS SIBJSIETCA OIIGHKA BO3MOXKHOCTHU
MOJIyueHUsT OHONECTHIMIOB Ha OCHOBE (DYHTMUMIHOW aKTUBHOCTH ILTaMMa
Bojgopociu Chlorella vulgaris.

OrpoMHbI HCCIENOBATENbCKUA HMHTEPEC YUYEHBIX BCETO MHpa K XJIOpEIIe
OTIpe/IeNsieTCsl, PEXk/Ie BCEro, OOTaTeiimmM COCTaBOM BCETO CIEKTpa OMOJIOTUYECKH
AKTUBHBIX BELIECTB, BBICOKON MX KOHLEHTpAlMEd U CPABHUTEIBHO MPOCTOU
TEXHOJIOTUEN TMOJydeHHs OOJBIIMX KOJMYECTB €€ OMomacchl. DTH NPEUMYIIECTBA
JaBHO ONpPEACTWIN IIMPOKOE NPUMEHEHHE XJIOPEIbl B Pa3JIMYHBIX 00JaCTAX
JESITEIbHOCTH ~ 4YEJIOBEKA:  MEIUIMHA,  CEIbCKOE  XO35WCTBO,  MUIIEBas
MPOMBIIUIEHHOCTh, Map(roMepusi, OUUCTKAa CTOUHBIX BOA U Apyroe (AntununHa ['.C
1992).

IIramm Chlorella vulgaris sBisiercst ecTecTBEHHBIM aHTHOMOTHKOM: 001afaer
Je4e0HO-TPOPUIAKTUIECKUM JAEHCTBUEM NPOTUB MH(EKIIMOHHBIX, OaKTepUATbHBIX U
ApYyrux 3a0ojeBaHuii; 00Ja1aeT NOJHBIM HAaOOPOM >KM3HEHHO Ba)KHBIX BUTAMUHOB,
AMUHOKHCJIOT, MUKPOSJIEMEHTOB U TIpoUee, a Takxke colaepKUT 60% pacTUTENBHOIO
Oenka; yCKOpAET BOCCTAaHOBJICHHE OpTaHM3Ma KHUBOTHBIX IIOCJE€ NPHUBUBOK U
3aboJieBaHM Opyremwi€3a W mpouee; OOSCTIeUMBACT YBEIMYEHUE IIpUBeca Msca,
HA/0s1 MOJIOKa, cOopa fMIl; B >KMBOTHOBOJICTBE MPU OTKOPME KPYIMHOI'O pPOTATOTO
CKOTa, B CBUHOBO/ICTBE, NTUIIEBOJICTBE, MuenoBoAcTBe (banmamosa, Hukutuna, 1989).

JI1st mpeaBapUTEIbHBIX UCCIICAOBAHNHN (DYHTHIIMTHON aKTUBHOCTH BOJOPOCIICH
u3 kojutekuuu Bonopocieir BCAC BITIY um. M. Axkmymisl Obul BbIOpaH BUJ
Chlorella vulgaris.

DKCIEPUMEHT NMpOBOAWIM B yamkax [lerpu, B LEHTp KOTOPBIX pa3Mellain
cycrien3uto nuanobaktepun Chlorella vulgaris. Kontponem siisumics dariku [lerpu
C muTarenbHOU cpenoit. CHophl MJIECHEBBIX IPUOOB 3aceBaIM METOJIOM INTPHUXA, C
MOMOIIBIO CTEPWIBHON CTEKISIHHOW TNAJIOYKHA AaKKypaTHbIMU IWITPUXAMH  TIO
3aCTBIBUIEMY MSCO-TIENTOHHOMY arapy, CTapasch HE IOBPEIMTb CPENy, CEHTCs
criopbl rpuboB. KynbTuBupoBanue crop rpu0oB ¥ IMAHOOAKTEPHI MPOI0JIKAIOCH B
TEUeHHE 7 CYTOK MpPU KOMHATHOW TeMmIiieparype. DKCHEPUMEHT MPOBOAMIM B 3-X
MOBTOPHOCTAX. OmNBITBI NPOBOJWIMCH B peKpeanroHHbIX 30Hax bITIY um. M.
AxMyIuibl (Ha 2, 7 1 8 3TaXax) ¢ pa3HbIM YPOBHEM TOCEIICHUS JFOAEH.
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Pe3yabTaTel 00cyxn1eHuit

Cycnensus Bomopocieii  Chlorella  vulgaris oxasemBaer ¢yHrunugayro
aKTUBHOCTh, KOTOpas MPOSBJSUIACh B HMHTHOMPOBAHUHM POCTa KOJOHHWHM T'pHOOB.
JlauHbIit QakT MOATBEPIKIAOT PE3YJIbTaThl OTLITOB MPEICTABICHHBIX B TabmIIe 1.

Tadauna 1
Ouenka ¢pyurummaHoii akruBHoctu Chlorella vulgaris Ha uncio koJ10 Huu
MHKPOO pPra Hu3MoB
Bapuant Kosonnu, mr JlnaMeTp KOJOHUH, MM CpenHuil quamerp, MM
OTbITa I'pubsl | Bakrepun I'pu6sl | Bakrepun I'pu6sl | Baxrepum
2 3Tax (TEppUTOPHUS C BBICOKON KOHLIEHTpALIMEH JII0/IeH )
C dbuomaccoi 7 20 29 54 417 2,7
Chlorella
vulgaris
KonTpoas 7 25 86 51 12,29 2,04
7 aTax (TeppUTOPHS C HEOOIBINON KOHIICHTPAIIMEH JTF0JIeH )
C 6uomaccoit 11 20 163 97 14,82 4,85
Chlorella
vulgaris
KonTpoan 37 11 60 200 1,62 18,18
8 aTax (TeppuTOpHs C HU3KOM KOHIIEHTpALMEN JIt0/IeH )
C 6uomaccoit 6 7 25 155 4,25 22,14
Chlorella
vulgaris
KonTpoas 2 53 12 155 6 2,92

[TonmydyeHHbIC HAMU Pe3yJIbTaThl TOKa3au HeonHo3HauHoe BimsiHue Chlorella
vulgaris Ha KOJIOHHH MUKPOOPTraHU3MOB.

Kpowme onenku Chlorella vulgaris Ha 4uciio KoJIOHMI MbI IPOBOUIIN AaHAIN3
(GYHTUIIUTHOM aKTUBHOCTH BOJOPOCIIM HA JHAaMETp KOJOHWI rpuboB. Pe3ynbrarhl
DKCIIEPUMEHTOB NOKA3aJM, YTO CYCIIEH3Us BOJIOPOCIEH Ha 2 U 8 dTakaX OKa3bIBacT
UHTUOMpYIOIIee BO3/JCHCTBAE HA KOJOHHMHM TPHOOB, @ Ha 7 DJTaXe CYyCIEH3Us
BOJIOpoOCJieii He oO0jajgana TakKUMU CIHOCOOHOCTIMU M Ha Tpaduke Mbl BUIUM
WHTEHCUBHOE Pa3BUTHE MUKPOCKOTIMYECKUX TpUOOB (puc. 1).

B CycneHsuaBogopocnen

B KoHTponb

Puc. 1. Cpennuit quamerp KojgoHUN rpuboB (MM).
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Takum oOpazoMm, B X0ji¢ MPOBEACHHOTO WCCJICAOBAaHUS OBIJIO BBIABJICHO, YTO
Bogopociab Chlorella vulgaris oka3piBaeT GyHruIMIHOE BIMSHHE HA POCT KOJOHHM
rpubOB M Ha HMX YHUCJCHHOCTh, HAWOOJbIIAS IICHHOCTh CYCIICH3UM XJIOPEJUIbI
3aKJII0YAeTCss B OMOJIOrMYECKOW aKTMBHOCTH HCTIOJB3YIOMIErocsl IlTaMMa U3
kosutekiinu BCAC kadenpbl O6MO3KOJIOTHN U OUOJIOTUYECKOro 00pa3oBaHMsI.
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NnbuunodaeBa Katepuna ButajibeBHa’, Cyxanosa Hataubs BchopOBHa2
1 — maeucmpanmra BI'TTY um. M. Axmynnol, 2 — 0oyenm kagedpuvl 6uo3K0OI02UU U
buonoeuueckoeo oopaszosarusi BI'TIY um. M. Axmynno

O BHJJOBOM PA3HOOBPA3MH ITOYBEHHBIX BOJIOPOCJIEH 1
IIMAHOBAKTEPUI JIECHBIX ®UTOLIEHO30B KAJITACUHCKOT'O
PAUOHA PBb

Beenenue

W3ydyeHre BUAOBOIO pa3zHOOOpa3usi (POTOCHHTE3UPYIOWIEH COCTaBISAIOLIEH
MOYBEHHONW OMOTHI ©CTECTBEHHBIX (DUTOIICHO30B, KAaK 30HAIBHBIX (KOHTPOJBHHBIX)
YYaCTKOB /I pElICHUs] MpoOJeMbl COXpaHEHHUs OHMOJOIMUECKOro pasHooOpasusi U
BOIPOCOB OHMOJIOTUYECKOTO MOHUTOPUHTA, SIBJISIETCSI OTHOM U3 aKTyallbHbBIX 3a/1a4 Ha
CErONHSIIHNNA JeHb. B nmreparype BCTpeyarOTCs CBEOEHUS O BOAOPOCIIX H
nranoOakTepusax JiecHbIX dkocucteM (I1Imenes, Kabupos, 2007; Ky3sxmeros, 20006;
Paxmarymmuna, 2008; XaitOynmuna u ap., 2011), BelmyiieHsl 0030pbl MO JTaHHOU
npobsiematuke (Anekcaxuna, Illtuna, 1984, Hosakosckas, IlatoBa, 2012).
CBeneHuid O BOJOPOCIIIX M LMAHOOAKTEPUSAX IOYB JIECHBIX (DPUTOIICHO30B
Kanracuackoro paiioHa, pacmosio)KEHHOTO B CEBEpo-3amaaHoi 4dactu PecmyOmmku
bamkoproctan, B mpemenax Ilpubenbckoil — yBalMCTO-BOJHUCTOM  paBHUHBI
HenoctarouHo. Torma kak, 34,8% teppuropun KanracMHCKOro paiioHa 3aHUMAKOT
Jeca, MPEICTaBICHHbIE XBOWHBIMM M MSTKOJIMCTBEHHbIMU mopoaamu. CpegHuit
BO3pacT JEPEBLEB IOCTUTACT 38 JIET.

Lenpto Hatmiel paboThI OBLIO BBISBICHUE BUIOBOI'O Pa3HOOOpa3usi BOJAOPOCIEH

M 1uaHoOaKkTepuil NOYBBI JIECHBIX 5KocucTteM Kanracunckoro paitona Pb u
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CpaBHHUTENbHAS  XapaKTEPUCTUKA IUAHOOAKTEPUAILHO-BOAOPOCIEBbIX  IIEHO30B
(bopMUPYIOMIUXCS B pa3HBIX THIAX JIECa.

Kmumar  KanracuHckoro — paiioHa — TEIUIbl,  YMEPEHHO  BJIAXHBIM,
XapaKkTEPU3YIOLIUNACS HENOCTOSIHHBIM O0MIMEM aTMOC(EPHBIX OCANKOB MO CE30HAM
rojia ¥ o MecsIaM, OBICTPOM CMEHOM TeMIepaTypbl aTMOC(EPHOTO BO3AyXa, PE3KUM
NEPEX0/IOM OT CYpOBOM 3UMBI K JKapKoMy JIETy, TIO3/THUIMH BECEHHUMHU U PaHHUMU
OCEHHUMHU 3amMopo3kamu. Hanbosbumii yJienbHbli BeC B IOYBEHHOM MOKPOBE pailoHa
peo0IagaloT Cepble JIECHBIE, MOA30JIMCTBIE U JE€PHOBO-TIOA30IUCThIE TOUBBL [lo
MEXaHUYECKOMY 3HAYEHUIO OHU TMPEJCTaBJICHBI OT CYMECUaHbIX M0 TIMHUCTHIX
pasHoBUAHOCTEH. CpeaHsiss MOITHOCTh TYMYCHOTO cJiost — 15-22 cM.

Marepuanom ajis pabOThl MOCIYKUIM 9 CMEUIaHHBIX MPOO OTOOpPaHHBIX B
II0YBE JIECHBIX 3KOCUCTEM B 5 KM OT jaepeBHU bonbmon Kenbren. [l BbisBIICHUS
MOYBEHHOTO COCTaBa BOJOPOCIECH HCTIONB30BAIM METOJ| KYyJIbTHBUPOBAHUSA HA
«creknmax oOpactanus» (I'ommep6ax, Illtmra, 1969). Ctemenp oOumMs BUIOB
oueHuBa no 15-6amnsHoit mkane (Kabupos, CyxanoBa, 1997). Buabl, xotopbie
HaOpamu 14-15 6amioB, cunTtanu foMUHaHTaMH, 12-13 6auioB — CyOqOMHUHAHTaAMM.

Jlis ompeneneHusi BUAOBOW TMPUHAMISKHOCTH WCTIOIH30BAIM P/l BHIITYCKOB
"OnpenemuTenas mpecHoBoaHbIX Bogopocieir CCCP", "Bu3HauHUK mp iCHOBOIHUX
BoJopocTelt Ykpaincbkol PCP" u psiji 3apyOeKHBIX OTIPEISIUTENCH.

TakcoHoMuueckast CTpyKTypa, Ha3BaHHUS BUIOB BOJIOPOCIEH U IIMaHOOAKTepuit
IpHUBEIEHBI B COOTBETCTBHUH ¢ 0a3oi manHbix Algaebase (http://www.algaebase.org/).
®oTorpadupoBaHue BHUIOB MPOBOAUJIOCH C HCIOJIL30BAaHHUEM MHKpOCKoma AXIo
Imager A2 c peanmuzanuein nuddepeHunanbHo-UHTEPHEPEHIIMOHHOTO KOHTpacTa ¢
kamepoii Axio Cam MRC npu yBenmmuennu B 1000 pa3 ¢ vcnosib30BaHUEM MaCISTHOU
UMMEPCHH.

Pe3yabTaThl ucciie10BaHUS

Bcero 3a Bpems ucclieioBaHUs 30HAIBHBIX JIECHBIX y4acTKOB KanTacHMHCKOro
paiiona oOHapyxeHo 33 Buga TOYBEHHBIX QoToTpoda: 3 mpeacTaBUTEN
Cyanobacteria, 17 — Chlorophyta, 4 — Bacillariophyta, 9 — Ochrophyta (1 —
AYCTUTMATOBBIX M 8 — JKENTO3eNIeHbIX). DIOPUCTUUSCKUN aHAIM3 TOKa3ail 00JIbIIIOe
pasHoooOpasue Chlorophyta (52%), Ochrophyta coctaBumu 27 % oT 00IIero 4mucia,
Bacillariophyta (12%), HeOombiryro yacTh coctaBmm Cyanobacteria (9%) (puc.1).

Bunosoe pazHooOpazue smadodoTotpodoB mpemctaBieHo 4 oTaenamu, 7
Kjaccamu, 12 nopsinkamu, 19 cemelicTBaMu.

Cyanobacteria
9%

Bacillariophyta
12%

Ochrophyta Chlorophyta
27% 52%

Puc.1. CooTHoueHrEe BUJIOB MO OTAENAaM 30HAJIbHBIX JIECHBIX 3KocucTeM KanracuHckoro
parioHa.
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B rpynmy yacto BcTpedarommxcsi BUOOB (BCTpedaeMocTh OT 44% U BbILIE)
sxoauman: Chlorococcum infusionum, Mychonastes homosphaera, Botrydiopsis
eriensis, Eustigmatos magnus, Fistulifera pelliculosa.

B mpo6ax u3y4eHHBIX JeCHBIX 3KocucTeM KanrtacuHCKOTO paiioHa BBIIBIISIIOCH
ot 1 no 12 BumoB (B cpenHem 7 BuaoB). C HauOodbIMU OayiaMu OOWIHS Ha
CTeKJIaX oOpacTaHMs TPEACTaBIICHBI cleayiomme Buapl: Scotiellopsis  sp.,
Leptosira sp., Botrydiopsis eriensis, Luticola mutica, Chlorococcum infusionum,
Eustigmatos magnus, KoTopbie Tak)Ke OTHOCSTCS K TPYIIIE JOMUHAHTHBIX BUIOB IS
JIECHBIX 3KOcHCcTeEM KanmracuHCKOTO paroHa.

B mouBe XxBoWHOTO Jeca, OOpa30BAaHHOTO €JIbI0 EBPOIEHCKONW OBLIO
oOHapyxeHO 17 BUIOB MOYBCHHBIX (oToTpodoB: 2 mpeactasutens Cyanobacteria, 9
— Chlorophyta, 5 — Ochrophyta, 3 — Bacillariophyta (puc. 2), koTopbie IpeICTaBICHBI
4 otnenamu, 7 xiaccamu, 14 cemerictBamu. CpemHee YHCIO BUIOB HAa OJHY MPoOy
coctaBuyio oT 6 1o 10 (B cpeguem 8 BumoB). Yame npyrux Bctpedammch NOStoc sp.,
Chlorococcum infusionum, Scotiellopsis sp., Pleurastrum terricola.

i 4

7

®dorto. BOI[OpOCJH/I n I_II/IaH06aKI‘epI/II/I JIECHBIX dKocHucTeM KaTacMHCKOTO paﬁOHa.
[Mpumeuanue: 1 — Eustigmatos magnus, 2 — Hantzschia amphioxys, 3 — Chlorococcum sp., 4 —
Fistulifera pelliculosa, 5 — Mychonastes homosphaera, 6 — Nostoc sp., 7 — Cylindrospermum sp., 8
— Monallantus brevicylindrus, 9 — Chlamydomonas sp.1.

Ha Ttepputropun mIMpPOKOJUCTBEHHOIO Jieca, TJI€ MpOM3pacTal TOMOJb
JIpokanmid, oOHapykeHo 11 BumoB mouBeHHBIX (OTOTPO(OB: 6 IMpeacTaBUTENEH
Chlorophyta, 3 — Ochrophyta, 2 — Bacillariophyta, koTOpble mpeiCTaBICHBI 2
oTaenamu, 4 kimaccamu U 9 cemeiictBamu. CpemgHee YHCIO BUAOB Ha OJHY IPOOY
coctaBmwiio oT 1 1o 7 (B cpennem 4 Buaa). Camyro BBICOKYIO BCTPEUAEMOCTh MMEI
By Botrydiopsis eriensis.
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Puc. 2. CooTHolleHHEe BHJOB TIO OTIENaM B I[HAHOOAKTEPHAILHO-BOJIOPOCIEBBIX
¢duTOIIEHO3aX 30HAIBHBIX dKocucTeM KanracuHckoro paioHa.

Ha teppuropun cMmemanHoro jeca ObUi0 00HapYyKeHO 19 BHUIOB MOYBEHHBIX
dototpodos: 2 npencrautens Cyanobacteria, 12 — Chlorophyta, 4 — Ochrophyta u 3
— Bacillariophyta, xotopeie mnpenctaBiensl 4 oTaenamu, 7 Kiaccamu u 14
cemerictBamu. CpemgHee YMCIIO BHUJOB Ha OJHY IpoOy cocTtaBmio oT 6 g0 12 (B
cpennem 7 BumoB). HamOonbimas BcTpewaeMocTh Obuia y BumoB Chlorococcum
infusionum, Mychonastes homosphaera, Eustigmatos magnus, Fistulifera pelliculosa.

BunoBas  HachIIEHHOCTh  TMOYBEHHBIX MPOO  HW3MEHsANach B PsIy
LIMPOKOJMCTBEHHBIMN JIEC — XBOMHBIM JIEC — CMEILLIAHHBIN JIEC.

BriBoabI

1. BunoBoe pazHooOpa3ue MOYBEHHBIX BOJAOPOCIIEH U IMaHOOAKTEpHid Pa3HBIX
tumoB jJeca Kanracuackoro paiiona Pb Bkmrodaer 33 Buma mouBeHHBIX (poTOTpOda,
MpEJCTaBICHHOTO 4 oTaenamu, 7 kiaccamy, 12 nopsigkamu, 19 cemeiictBamu: M3 Hux
3 mpencraButens Cyanobacteria, 17 — Chlorophyta, 4 — Bacillariophyta, 9 —
Ochrophyta (1 — sycTUrMaToBbeIX H 8 — KEITO3CIICHBIX).

2. llmanoOakTepuabHO-BOAOPOCTCBBIC IIEHO3BI IOYB PAa3HBIX JIECHBIX
skocucTteM KanracMHCKOro paiioHa OTIMYAIUCh [0 CBOUM XapaKTEPUCTUKaM
(BMI0BOMY Pa3HOOOPa3UI0, TAKCOHOMUUECKON CTPYKTYpE, BUIOBOU HACBIILIEHHOCTHIO
po0, TpymmaM 4acTo BCTPEUAIOIIUXCS BUIOB).

3. K rpymnme noMUHaHTHBIX BHJIOB BOAOPOCJEH B MOYBE JIECHBIX HKOCUCTEM
Kanracunckoro paiiona otHocsrcs: Scotiellopsis sp., Leptosira sp., Botrydiopsis
eriensis, Luticola mutica, Chlorococcum infusionum, Eustigmatos magnus.
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Hcmarminosa JuabBUpa ®uaraToBHa’, AjnarysatoBa Pesena SHHypOBHaZ,
KyncoaeBa /luna ®anniesna’, Wipunbaesa Karepuna ButanbeBHa,
Buabaanosa I'aust I/IJIHIaTOBHaS, TIopmxoBa Oxcana BHKTopOBHa6,
Ka6upos Pycom Pacmatosuu’, Naiicuna JIupa AﬂbﬁepTOBHa8

1-8 — macucmparnmor ®I'BOY BI1O bawkupckuii 20cyoapcmeeHHblll neda2oeutecKull
yHugepcumem um. M. Axmynnet, 2. Yepa, Poccus
[- HayuHwlll pyKogooumens, 0.0.H., npogeccop BI'TIY um. M. Axmynnet
8 - nayunwiii pyxosooumens, 0.60.H., ooyenm BITIY um. M. Axmynnol

BJIUSTHUE KYJIbTYPAJIbHOM ) KUJKOCTHU U CYCHEH3UN
BOJOPOCJIM CHLORELLA VULGARIS HA IIOKA3ATEJIU POCTA "

PA3BUTMHS CEJIbCKOXO3IAMCTBEHHBIX KYJIbTYP

MUKpOCKOTTMYECKUE BOJOPOCIIM WIPAOT BAKHYIO POJIb B CHMOHOTHYSCKHX
OTHOIICHUSX C APYTMMH TIOYBCHHBIMH OOUTATENSIM M BBIICIAIOT OHOJIOTUYECKU-
aKTUBHBIC BeEIIeCTBA (BTOPUYHBICE META0OJMTHI), KOTOPHIE 3aMEISIIOT POCT
MaTOTEHHBIX OaKTepHii U TPUOOB, a TAKKE YCUIIMBAIOT POCT pacTeHuid [2].

OcoOblif UHTEpEC MPEACTaBIACT MU3yuyeHUE BIHMSHHE Ha MOKAa3aTelll pocTa U
pa3BUTHS BBICIIMX PACTCHUI BOJOPOCIH CYCIICH3WU M KYJIbTypaIbHOW >KUIKOCTH
Chlorella vulgaris, koTopas HIMPOKO HCIOJIB3YETCS B OMOTEXHOJIOTHH U SIBIISETCS
OJTHOY U3 HanboJiee MacCOBO KYJIbTUBUPYEMBIX BoJopociiei [3, 4].

[lenpro  wWccnenoBaHWSI  SBISLIOCH  W3YUCHHE BIMSHUS CYCICH3UH U
KyJIbTypanbHOU sxuakoct Bojmopociu Chlorella vulgaris va BcxoxxecTs U 3HEPTHIO
MPOPACTAHUS CEMSTH MIICHHUIIBI U TPECUHXH.

KyneTypy BOJOpOCIM BBIpaliMBald Ha NHUTaTENbHOW cpene bpuctons B
moaudukauuu ['omiepbaxa cienyromiero cocrapa (I/1 AUCTULIMPOBAHHON BOJBI):
NaN03'0,25; KzI‘IPO4'0,25; MgSO4'7H20'0,15, CaC|2 - 0,05 ; FeCI3 - 3 xarmm 1%
pactBopa. llutarenmpbHyl0 Ccpemy CTEpHIM3OBAIM, 3aCEBATM MY3CHHYIO KYJIbTypy
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BOJIOPOCJICH M BhIpamMBaIM B koj0ax Ha 1 1 Ha momuHOcTare (nmamisl JIb-40,
yepeoBaHue CBETOBOM M TeMHOBOM a3 12:12 4, ocemennocts 1700-2500 k) mo
JTOCTHKCHHS TIOTHOCTH cycrieH3uu 1% 10/4 ki/Mi cpenpl.

Biustnue KynbTypadbHOW JKHUIAKOCTH M CYCIICH3UHM Ha BCXOXECTh CEMSH
OIICHMBAJIM COTJIACHO CTAaHAAPTHOM MeToauke ¢ Momudukamusamu [1]. [ kaxmoro
BUJIa BOJOPOCJCH M LHMAHOOAKTEpHl MPEIBAPUTEIILHO TOTOBUIM MO JIBE YalllKU
[lerpu, B KOTOpbIE MOMEIAIM JBA CJIOS (PUILTPOBAIBHOM Oymaru. 3aTeM B YalllKH
noMemamm 1o 50 cemssH M HammBaM 1o 10 Ml KynbTypanbHOM JKUIKOCTH HWIIU
cycrieH3uu Bojopocieid. CemeHa BBICIIMX pacTeHU (MIIEHUIA, Tpeuyrxa)
3aMayuBaIM B TedyeHun 3, 6, 9, 12 m 24 yacoB. B Kaxa0l MNOBTOPHOCTH
sKcriepuMenTa ucnosb3oBaiu o 100 cemsH. Kontponem ciyxuinu He 00paboTaHHbIE
ceMeHa.

BcxosxecTh 1 9HEPruio MpopacTaHus CEMSTH OTNPEEIsIN 1Mo GopMyIie:

A = B/B x 100%, rme A - BCXOXECThb, SHEPIHs MPOpacTaHUsi ceMsiH; B -
KOJIMYECTBO CEMSH, B3SThIX JJISl IPOPAILMBAHUS; B - KOJIMYECTBO MPOPOCIIUX CEMSH.

DHEPruio MpopacTaHus OMNpPENesId Ha TPETUH JeHb TMOCTAHOBKH OTBITA, a
BCXOXKECTh - HA CEAbMOU JCHb. 3aMauyMBaHWE CEMSH OBCA, MIIECHUIIBI U TPEUYUXU B
CyCIIEH3MH KJIETOK M B KynbTypansHoii Chlorella vulgaris okaspiBasio 6aaronpustHoe
JeICTBUE HA UX arpOHOMUYECKHUE CBOMCTBA.

Onnako »¢deKkT oT BO3ACHCTBUS 3aBHCEN OT BPEMEHH 3aMavylBaHUS.
VYCTaHOBIEHO YAYYIIMIM TOKAa3aTeNlsi SHEPTUM MPOpPACTaHUsl MPU 3aMaurBaHUH B
tedueHun 12 yacoB Ha 109%, a npu 24-x yacoBoMm 3amauyuBanuu - Ha 113% mno
CpPaBHEHHUIO ¢ KOHTpoJieM (pucyHOK 1). 3-X yacoBOe 3aMavyMBaHHE JAJI0 CHUXKEHUE
3HAQUEHUS] DHEPrUM MPOpPAaCTaHUsI U BCXOXKECTU 10 87 % OT KOHTpOJisA. Y CeMsH,
3aMOYEHHBIX Ha 6 9acoB, dPQeKT Bo3meiicTBHS He Ha0o1aics (pUCyHOK 1).

B nureparype uMerorcst CBeeHUS O CTUMYJIUPYIOIEM IEHCTBUH XJIOPEIUIbl Ha
MIICHUITY. Y CTAaHOBJICHO, YTO OJHOKpaTHas 00paboTka pactennit mmenurs 50% (o
oobemy) xkuukum dkctpakt Chlorella vulgaris depes 25 anelr mocie mocesa
MPUBOJMIA K YBEIWYEHUIO ypoxkaiiHocTH M Beca 3epeH Ha 140% u 40%
COOTBETCTBEHHO [3].
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Pucynok 1 - 3aBucumocts 3Hepruu npopacranus (Em) ceMsH MIICHUIBI OT BpEMEHN
samauuBanus () B kynprypanpHoii xuakoctu Chlorella vulgaris. En- sueprus npopacranus, K —
KOHTPOJTb
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Pucynok 2 - CpaBHeHHE BCXOXKECTH CEMSH TPEUYH XU, 3aMOUYEHHBIX KYJIbTypaIbHOMI
xuakoctd U cycnensuu Kietok Chlorella vulgaris. B- BcxosxkecTs, K — KOHTPOIb, CBETJIBIM IIBETOM
0003HaueHAa CYCIIEH3MS, TEMHBIM -KyJIbTypalibHast )KUIKOCTh

JIns ceMsH TpedYuxu MOJOKUTEIbHOE BIIMSHAE 3aMAuMBaHUS B CYCIICH3UU
XJIOpEIUIBl OB 00Jiee 3HAYMTEIHLHBIM IO CPaBHEHHIO C A(D(PEKTOM 3amMaunBaHUS B
KyJIbTYpaIbHOW KUIKOCTH.

[Tpu o6padoTke cycnemsueri Chlorella vulgaris cemena rpeunxu yBenmmumm
CBOIO BCXOXecTh Ha 12-43 % 1O CpaBHEHHIO C CEMEHaMH, 3aMOYCHHBIMU B
KyJbTYPaTbHOM KUIKOCTH (PUCYHOK 2). MaKCUMAaITbHBIM CTUMYIHUPYOMHiA 3ddext
NPOSIBJSUICST TPU  JJIUTEIBHOCTH 3aMaduMBaHusl 6 CYTOK, MPUYEM CYCHEH3UA
BOJIOpOCTH 00Ja1ana 601ee BhIPaKEHHBIM TIOJIOKUTEIbLHBIM BO3IEHCTBUEM.

Takum 06pazoM, cycTieH3Hs ¥ KyJIbTypalibHast ®uIKocTh Bogopocsu Chlorella
vulgaris oka3pIBaIM CTUMYJIMPYIOIIEE BO3ACHCTBUEC HA CEMCHA IMIICHUIIBI U TPEUHXH,
BBIPAXKAIOUIMECS B YBEIMYECHUHU TOKA3aTeeil SHEPTUM MNPOPaCTaHUsI U BCXOMKECTH.
Cycnensuss  BoAopocian  obsagana OoJjiee  BBIPAKEHHBIM  MOJIOKUTEIbHBIM
BO3/ICHCTBUEM HA CEMEHA UCCIICIOBAHHBIX KYJIBbTYD.

Cnucok ucnoJib30BaHHbIX HCTOYHUKOB!
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33



4. Spolaore P., Joannis-Cassan C., Duran E., Isambert A. Commercial
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MennukoBa Exatepuna 3pHCTOBHal, XycannoBa CBeTiiaHa AﬁpaTOBHaZ,
XycauHoB Apart ®arumosny’
1 — emyoenmxa @I'BOY BO BITIY um. M. Axmynnet, 2. Yepa, Poccus
2 — geoywuil cneyuamicm no YMP, k.6.n., @®I'6OY BO BITIY
um. M. Axmynnoi
3 — Hayunwltl pykogooumens, k.0.H., ooyenm OI'HOY BO BITIY
um. M. Axkmynnsi

IKOJIOT'O-BHOJIOT'NMYECKAS XAPAKTEPUCTUKA CTEIIHOI'O
®UTOILEHO3A IETPO®UTHOM CTENN OKPECTHOCTH CEJIA
CAJINXOBO YHIIIMUHCKOTI'O PAMIOHA PECITYBJIMKHA
BAIIKOPTOCTAH

B cwity cioxxsOTO penbeda B CTEMHOM U JISCOCTEMHOM 30HE Ypaja 00pa3yroTcs
MECTOOOUTaHUsI C OPraHOreHHO-IIEOHUCTOW CTpyKTypod mouB. Ha Hux
dbopmupyroTcst nerpoduTHbie (KaMEHHCTbIE) BapHAHTHI CTEMHOW PACTUTEIbHOCTH.
[IOoCKOJIbKY pPaBHHMHHBIE TEPPUTOPHUUA C UYEPHO3EMOM IPAKTUYECKH TOJIHOCTHIO
OCBOEHBI, Ha CEroJAHALIHMN JIeHb OHU MPEo0IaAa0T MO IUIOMIAAN U SABISIOTCS
OCHOBHBIM BapHUaHTOM CTEIIEH JIECOCTENHON U CTEIHOM 30HbI Ypasia. YBEIMYEHUE UX
IUIOIIAAEH CBS3aHO C BIIMSHHUEM IIEPEBBINACA, IPU KOTOPOM MPOUCXOJAUT YCUJICHHE
APO3MH MOYBBI U KAK CJIEJICTBUE — YBEIMUECHHE KAMEHUCTOCTH cyocTpara [1].

BenienctBME  MHTEHCHBHOTO — CEIBCKOXO3SMCTBEHHOIO OCBOEHHS — CTEIHAs
pacTuTeNbHOCTh Ha Tepputopun PecmyOmuku bamkoptoctan (PB) coxpanumuck
JWIIb HA HEyJAOOMIAxX, A€ OCTATKU CTENEW MOJABEPIINCH BIUSHUIO TOBBIIICHHBIX
NacTOUIIHBIX HArPY30K CBA3aHHBIX C HEOOOCHOBAHHBIM POCTOM MOT0JIOBhA CKOoTa. Ha
OOJILIIMHCTBE TEPPUTOPUU CTENU MCTBITAIM BIMSHHUE MPOIECCOB IMACTOUIIHOMN
JAurpeccuu ¢ o0eqHeHueM GIOpUCTHIECKOTO cocTaBa. M3-3a cOKpallleHHs TOT0JIOBbS
CKOTa, BbIBEJCHHS OOJIBIINX IJIOMIa/eH namieH u3 oooporta B 90-€ rofbl yBEIUYIINCH
NACTOMILHBIE YTOIHS, YTO MOJIOKUTEIBHO CKa3aJIoCh HA COCTOSIHUE cTenel. Bo Bcex
TUTax creneit Ha Teppuropun Pb Habmomnaercs mpouecc BOCCTaHOBICHHUS.

C uenbro BBISIBJIEHUS BUIOBOIO COCTAaBa M 3aKOHOMEPHOCTEN BOCCTAHOBJICHHUS
HamMu OblM  OOCJenoBaHbl METPO(MUTHbIE BAapUAHTBI CTENEH B  YCJIOBHSX
bamkupckoro Ilpemypanbsi, KOTOpbie Ha CETOAHSIIHUN J€Hb OCTAIOTCS CJ1ado
M3YYEHHBIM TUIIOM PACTUTELHOCTH.

COop maTepuana nNpoBOAWICSA TPAAUIMOHHBIM MapIIPYTHBIM MeTosioM B 2016
rofly Ha FO’KHBIX U 3alaJHbIX KPYTOCKIOHAaX XoJiMa (ropa AOyiuia) B OKPECTHOCTAX
cena CamnxoBo YummuHckoro paiiona Pb.

Ceno CanmxoBO pacmoyio)KEHO B IEHTpallbHOM 4YacTh PecmyOmuku
bamkoproctan Ha TeppuTOpUH UUIIMHUHCKOTO paiiloHa B 25 KM K CEBEPO-BOCTOKY OT
paifientpa u 10 KM K ceBepy OT >Kele3HOI0pOoKHOM cTaHImu AnkuHO. 1o du3uko-
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reorpaguueckoMy paliOHUPOBAHUIO PECIYOJIMKH [2] TEppPUTOpPUS OTHOCHUTICS K
Yepmacancko-Ypirakckomy paiony JleBooepexnoro I[Ipubensckoro okpyra HOxxHO -
JIECOCTEITHOM TOJI30HBI JIECOCTENHOM 30HbI 3anagHoi bamkupun. CpenHss roaoBas
temreparypa cocrasisier +2,8°C. CymMma akTUBHBIX TeMmeparyp pasna 2000-2200°C
[2]. CpenHeroioBoe KOJIMYECTBO OCaaKOB cocTaBisieT 419 mM. CoryiacHO MOYBEHHO -
AKOJIOTMMECKOMY pPalOHUpPOBaHUIO [3], TEppUTOpPUS HAXOAUTCS B Mpenenax
JleBoOepexHOrO [TpubGenbckoro BOJIHUCTO -PAaBHUHHOTO BBIIIIEIIOYEHHO-
YEPHO3EMHOTO OKpyra [4].

B xonme mnccnenoBanus ObUIM BBINOJHEHBI 5 re000TAHMYECKUX OMUCAHUN U
cobpano 120 mucToB repOapHOro Marepuaia.

OmnpeneneHne pacTeHUd MNPOBOAWIOCH TIO CJEAYIOIIMM  OIPEAEIUTEISIM:
«Onpenemarens Beicimx pacteHui bamkupckoin ACCP» B 2-X ToMax mon pen.
Kyuepoa E.B. [5]. Ilpu omnpeneneHud HCHOJB30BATUCh, HACTOJbHAA Jynma H
OMHOKYJISIPHBIA MUKPOCKOIL. B TpyIHBIX M CHOPHBIX CIy4yasxX AJii OKOHYATEIbHOM
uaeHTuduKalM BUJOB uUcToib30Bajics repOapuii YHII PAH u nureparypHbie
uctounnku [6; 7]. Homenknarypa yrounena no cBogkam C.K. Yepemanoma [8] ¢
nonosHenusimu O.1". bapanoBoii, A.H. Ily3sipeBa [6], IL.B. Kynukosa [7].

Kpome coctaBnenus cnucka BUAOB Oblila poaHATM3UPOBAHA UX CTPYKTYpa, TO
€CTh, ITOCTPOEHBI CIEKTPHI M0 PA3JIMYHBIM MPU3HAKAM: CUCTEMATUIECKOMY COCTaBY,
’KH3HEHHBIM (opMaM, reorpaduueckoil CTPyKType, MO IKOJIOTUIECKOMY CIEKTPY IO
OTHOIICHHIO K YBJIKHEHUIO, IO (PUTOCOIIHOJIOTHH, IO XO3SUCTBEHHOMY 3HAYEHHIO.

Ha ocHoBe anamm3a cucteMarnyeckoro coctaBa ObLJIO BBIABIEHO, UTO (priopa
nerpoutHoi ctenu BkMoyaer 49 BugoB, oTHocsumxcss K 37 pomam u 20
cemeiicTBam (Tabm. 1).

Tab6auna 1
Cucremarnyeckui coctaB ¢Jiopbl neTpo UTHOM cTenu ropbl Aday/1a

CemelicTBO Yucao BuoB/ % Yucgo poros/%
Asteraceae 10/20,4 7126,3
Poaceae 9/18,3 6/15,8
Fabaceae 7143 4/10,5
Alliaceae 3/6,1 1/2,6
Boraginaceae 2/4,1 2/5,2
Lamiaceae 2/4,1 2/5,2
Scrophulariaceae 2/4,1 2/5,2
Rubiaceae 2/4,1 1/5,2
Asclepiaceae 172 1/2,6
Brassicaceae 1/2 1/2,6
Campanulaceae 1/2 1/2,6
Caryophyllaceae 172 1/2,6
Cyperaceae 1/2 1/2,6
Dipsacaceae 1/2 1/2,6
Ephedraceae 172 1/2,6
Euphorbiaceae 172 1/2,6
Polygalaceae 172 1/2,6
Ranunculaceae 1/2 1/2,6
Resedaceae 172 1/2,6
Santalaceae 172 1/2,6
Bceero: 20 ce meiicTB 49/100 37/100

35



CpenHee 4nco BUIOB B ceMeiicTBe — 2,5 (Tabu. 1). Yetsipe cemericTBa Gropsl
COZIEpKAT KOJMYECTBO BHUJIOB, IMPEBBIIIAIOIIEE CPENHEE YHCIO, K HUM OTHOCATCS
Asteraceae (Artemisia sericea, Centaurea marschalliana, Echinops crispus,
Scorzonera austriaca, Tragopogon dubius u nmp.), Poaceae (Festuca pseudovina,
Helictotrichon desertorum, Koeleria cristata, Melica transsilvanica, Stipa
korshinskyi u mp.), Fabaceae (Astragalus cornutus, Astragalus varius, Caragana
frutex, Hedysarum grandiflorum, Oxytropis pilosa u nap.), Alliaceae (Allium
globosum, Allium rubens, Allium strictum). 4 cemeiictBa conepxar mo 2 Buna, 12
CeMeicTB — o 1 Bumy.

AHanmm3 cucTeMaTndeckoro coctaBa (Gpyopsl Topel AOaymIa (Taba. 1) mokasan
c1a0yr0 NpenCcTaBICHHOCTh Jmvoncun (13 BHIOB), 4TO MOATBEPKIAET MPABHIIO
JlekaH107151 0 CHMXKEHUM POJIM OJTHOJOJILHBIX MPU MPOJIBXKEHUU C CEBEpa Ha 0T, C
OKCAHMYECKUX YCJOBUM K KOHTHMHEHTAIbHBIM [9]. B Hammx ycIoBHSIX
KOHTHHEHTAIbHOCTh YCWJIMBACTCS emie dAaduIeCKUMU YCJIOBUSAMHU (HEIOCTATOK
BJIarW, IIEOHUCTOCTh M KAMEHUCTOCTh TIOYBBI, HWHCOJHUPYEMOCTh M CHJIbBHOE
nporpeBanue). OTHOILIEHUE YHUCJIEHHOCTU OJHOJIOJIbHBIX U JABYAOJBHBIX BO (Quiope
ropel Aomyma — 1:2,8.

Oco0EHHO 3HAUMTEIHHO YBEIMYEHUE IPOIIEHTHOTO COJIEP)KAaHUS BUIOB B
ceMmerictBe Asteraceae (20,4% Ha Tepputropun ropsl A0aysia no cpaBHeHuto ¢ 15%
B PB). D10 cBsI3aHO C BBHICOKOW CTENEHBIO SBOJIIOIMOHHON MPOJABUHYTOCTUA JAHHOTO
TaKCOHA, OOJBIIOM  JKOJOTMYECKOW  IUIACTUYHOCTHIO W aNanTallMOHHBIM
MOTEHIIMAJIOM MHOTHX BHJIOB CJI0KHOIBETHBIX [10].

B uccnenoBanHoil (riope OTCYTCTBYIOT COCYIMCThIE CIIOPOBBIE PaCTEHMS,
tosibko 1 Bua otaena Pinophyta (Ephedra distachya), 4to Tak e yka3piBaeT Ha
HEOJIaronpusITHIEC YCJIOBUS Cpefibl (OTCYTCTBHUE MOYBHI, HEJOCTATOK BJIard M T.1.).

®rnopa ropsl AOAYIUTBI OTIAMYAETCS 3HAYUTEIbHBIM pa3HooOpazueM poaos. 14
ceMEeUCTB (hIophl MPEACTABIICHBI OJTHUM, 3 — NIBYyMs, | — 4eThlpbMs, | — mieCcThIO U 1—
ceMblo pojaamu. CpeaHee 4uciio pojioB B cemeiictBax — 1,8. CpeaHee uncio BUIIOB B
pomax — 1,3. Haubonee Haceimens! Bugamu poasl Centaurea (4), Astragalus (4),
Allium (3), Stipa (3) (tabm. 2).

Tadaunna 2
IIpeodnagaronme poast ¢pJiopsl neTpod UTHOM cTenu r. AdayJuia
Pon CeMmeiicTBO Yucs0 BHIOB
Centaurea Asteraceae 4
Astragalus Fabaceae 4
Allium Alliaceae 3
Stipa Poaceae 3

AHamM3 CHCTEMaTHYEeCKOTO COCTaBa TIOKa3zan Tmpeobiamanue Bo (rope
MAJIOBHJIOBBIX CEMEUCTB U POMOB. Tak, OHO-, TBYBUIOBBIC CEMEHUCTBA COCTABIISIIOT
nouTty nojoBuHy (80%), a oaHO-, NBYBHJIOBBIE pojbl cocTaBisitoT 46% oT Bcelt
¢daopsl  Topel  AOaymuibl.  IlogoOHbIE COOTHOIIEHUS  CBUJIETENBCTBYIOT 00
W30JIMPOBAHHOCTH  JAHHBIX COOOINECTB, AHTPONOTEHHOW TpaHChOpMaIK M|
3HAYUTEIILHOU POJIM MUTPAIUK B Tiporiecce ¢uioporenesa [9]. Ha aTo e yka3biBaeT u
BBICOKOE YHUCJIO MAJIOBUIOBBLIX POJIOB U CEMENCTB.
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Anamu3 ku3HEHHBIX (popm dmopsl meTpoduTHOM cTenmu Tophl AQmyiia
(Tab;n. 3) TmOKa3pIBaeT, YTO I €€ COCTaBa XapaKTepHO MpeoOJiaTaHue
remukpuntoputos — 71,4% (35 Bugos) (Agropyron pectinatum, Astragalus
onobrychis, Centaurea sibirica, Ceuntarea pseudomaculosa, Festuca valesiaca wu
Jp.).

Bonburyto gomo Bo rnope 3aHUMaIOT KpUOTO(PUTHI, KOTOPHIE TPEACTABICHBI
reourtamu (10,2% — 5 BumoB), Takue kak: Allium globosum, Allium rubens, Allium
strictum, Carex praecox, Thesium arvense. Y reoduroB 3uMyMONHE MTOYKU
HaXOJISITCS TOA 3E€MJICH, MO3TOMY OHHM OCOOCHHO THITMYHBI JJI CTEICH, Tam, TIe
HEOIaroNpUsATHBIN TEPUOJT BhI3BAH 3aCyX0ol B Mopo3amu. OOBIYHO PACTEHHS ITOTO
IMOoATHUIIA UMCHOT 3aIllaChl ITUTATCIIbHBIX BCIICCTB.

Taoauna 3
Cnexrpsl )KkU3HeHHBIX (popM (J10pbI eTPo( UTHOM cTenHu I. Aday./1Ia (1Mo
K.Paynkuepy)
Kusnennas dopma Yucao Buaos / %

I"'emukpurro purbl 35/71,4

Kpurnrodurst 5/10,2

Xame(urbl 5/10,2
Hanodanepodurst 3/6,2

Tepodurs 12

Bcero Buion 49/100

Takxe OTHOCHTENHHO BBICOKOE ydacTHE B CJOKEHUH Quopbl r. AOmysa
npunumarot xamedutsl — 10,2% (Alyssum tortuosum, Artemisia sericea, Astragalus
varius, Onosma simplisissima, Thymus uralensis) u nanodanepodurer — 6,2%
(Astragalus cornutus, Caragana frutex, Ephedra distachya). Uro kacaercst OCHOBHBIX
KU3HEHHBIX (PopMm, TO I cTerneil 0COOEHHO XapaKTepHbl XaMe(UThl — pacTEeHUs, y
KOTOpBIX NpEAHA3HAYEHHBIE I MEPEHECEHUs] HEOIaronpusITHOTO MEPUOJa MOYKHU
pa3BUBAOTCS Ha MoOerax, Jekalmx Ha MOBEPXHOCTU 3EMIIM, 3UMOU MOKPBHIBAIOTCS
cHerom. IlosTomMy naHHas rpymmna pacTeHUH XOPOUIO MEPEHOCUT HeOJIaronpusiTHbIE
¢daxTopsl cpenbl. HeBbicokoe unciao Xxame(uTOB B JaHHBIX (PUTOLICHO3aX CBS3aHO C
BIMsiHUEM Bbinaca. Hanodanepodutbl 3T0 ApeBecHble  pacTeHUs, TMOYKU
BO300HOBJICHUSI KOTOPHIX HAXOJUTCS Ha BbICOTE OT 25 c¢cM U Bbime. C Havaaom
CYXOTO CE€30Ha aKTUBHBIN POCT MpEKpaIaeTcs, pa3BUBAIOTCS YKOPOUEHHBIE MTOOETH C
MEJIKUMHU JUCThIMU. KpymHblEe JIHMCThA, a MHOT/AA U 4YacTh JJIMHHBIX MOOETOB K
CEepelMHE 3aCYLUIMBOTO MEPUOJia OMaaaeT. 3UMOM pAacTEHUs MOYTH MOJIHOCTHIO
MOKPBIBAIOTCS CHEroM. B Halem ciiyyae, JaHHas rpymna Tak K€ MpeAcTaBieHa
00€THEHHBIM BapUAHTOM, MPUUMHOM KOTOPOT'O SIBJISIETCS BBINAC U PEKPEaIHs.

Enunnunas BcTpeuaemocth TepodutoB — 2% (Reseda lutea) cmsszana c
YCJIOBHUSIMU 3KOTOTIA.

M3 5K0J0TMYecKoro CHeKTpa BUJOB MO OTHOMICHUIO K (PAKTOPY YBIAKHEHUS
COCTaBJICHHOTO ¢ HcCIojb3oBanueM mkaisl JI.I. Pamenckoro [11] (tabmn. 4), BumHO,
yTo BO (hiope merpoduTHON cTenu r. AOmyiia mpeoO1anaroT BUabl Me30(UTHON
opueHTauu (kcepomezodutsl, rurpomezodurel, mezodurel). Kcepomesopursr —
59,2% (29 BuAOB) — pacTeHHs CyXUX M yMEpeHHO cyxux nouB (Agropyron
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pectinatum, Allium strictum, Artemisia sericea, Centaurea marschalliana u np.),
rurpome3outsl — 2% (Thalictrum flavum) u me3odurer — 2% (Galium album), t.e.
pacTeHUs YMEPEHHO YBIQKHEHHBIX MECTOOOUTAHUH.
Tabdauna 4
IKoJIOrH4YecKuil cnieKTp ¢iopsl neTpo MTHOM cTenu I. AGAyJ/IJIa 10 OTHO IICHUIO K
¢ axkrTopy yBJakHe HUSI

JKoJIornYecKasi rpynna

Yucio suaos/%

Kcepomeso dutsr 29/59,2
Me3zokcepo puTbt 14/28,6
Kcepodutsi 4/8,2
I'nrpomeso puTHI 1/2
Me30 GpuThI 1/2
Bcero BuioB 49/100

3HAYUTENbHYIO poJib B (hopMupoBaHUH (PIIOPHI UTpaeT KcepoduTHAs Tpymmna
(Me3okcepodutsl, kcepodutbl). Mezokcepoputsr — 28,6% (14 BuaAOB) — pacTeHus
UMEIOLIME TPUCTIOCOOJIEHUS, TO3BOJMIOIIME TIEPEHOCUTH HEMPOJI0JDKUTEIbHYIO
3acyxy (Allium globosum, Alyssum tortuosum, Astragalus cornutus, Euphorbia
seguieriana, Galium tinctorium u ap.). Kcepoduter — 8,2% (4 Buma) — pacTeHus
CyXUX MECTOOOUTaHMN, CMOCOOHBIE TIEPEHOCUTh TIEPErpeB U 00E3BOKUBAHHE
(Ephedra distachya, Festuca valesiaca, Stipa capillata, Stipa korshinskyi).
DKOJIOTO-0HOJIOTHYECKUN aHau3 (PIIOPHI CTEMHOro (PUTOIIEHO3a TIOKAa3all, Y4To
JAHHBIA TUT PACTUTEIHHOCTA OTHOCUTCS K 00ETHEHHOMY CEBEPHOMY METPOUTHOMY
BapHaHTy pa3HOTPABHO-KOBBUIBHBIX CTeNed ¢ jJoMuUHHpoBaHweM Hedysarum
grandiflorum, Centaurea marschalliana u Euphobia seguieriana. B manHBIX
¢utoneHo3ax HaOJIIOJAeTCS MPOIECC BOCCTAHOBJICHHUS, HO H3-3a  YAAJIEHHOCTH
MCTOYHUKOB JTUCCEMHUHAILIMN COOOIIeCTBA (POPMUPYIOTCS HEMOJIHOUYIICHHBIMHU.
Jlutepartypa
1. Ab6nymmuaa A.P., basnoB A.B., SimanoB C.M. Pa3zHooOpa3ue pacTUTEIbHOCTH
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1 2
Hadukosa dabBupa PagkaroBna -, Cyxanosa Hatanbsi BuktopoBHa

1- macucmparnm ®@I'FOY BIIO bawkupckuti 20Cy0apcmeentblll neodacocuyecKkull
yrugepcumem um. M. Axkmynnel, 2. Ypa, Poccus,
2 - HAYYHBLU PYKOBOOUmMeENy, K.0.H., ooyeum BITIY um. M. Axmynnvi

®JIOPA BBICHINX PACTEHHI CEJIA KYTAPUH

N3yuenne (aopel pa3iavuHbIX pailoHOB balllkupuu sBiSeTcs akTyalbHOU
3anayeit. druopa KaKI0 TEPPUTOPUHN OTIMUASTCS pa3HOOOPa3HEM COCTABIISIONINX €€
BUJIOB, BO3pPAacTOM, OHAEMH3MOM. Pa3mmuus wMexay GiaopamMu omnpeneeHHbIX
TEPPUTOPHUH OOBSICHSIIOTCS T€OJOTMYECKON HMCTOPUEH KaXJ0ro PEeruoHa, a TaK XKe
OTJMYUSMH B OpOrpaduuecKux, MOYBECHHBIX U KJIMMAaTHUECKHUX YCIOBUIX [2].

OcoObIii WHTEpEC TMPEACTABIACT H3ydeHUEe GUOphl BBICHIMX PACTCHHMA
necoctenHo 30HBI FOxHoro Ilpenypanbsi, KoTopas HCCJIEJOBaHA KpalHe
HEJ0CTaTOYHO.

Llenpro paboTHl OBUTO M3YdEHHE BUIOBOTO COCTaBa pacTeHui cena Kyrapum u
€ro OKPECTHOCTEW, pacloJIOKEHHbIX B JiecocTenHoM 30He FOxuoro Ilpenypaines, u
aHan3 (PIopbI ATOrO parioHa.

C nenpio anamza ¢iopsl B Hallel padoTe B noJieBbie ce30HbI 2014 roga Obn
HCCJIEIOBAHbl PacTUTENbHOCTh cena Kyrapuu u mpuseraromme Tepputopun. bbuio
BBITIOJTHEHO 21 Teo0OTaHMYEeCKHWX ommcaHuii u cobpano 91 mmct repOapHOTO
Matepuana. Croco0 3akiIagKu: pacCMaTpUBAIUCh TEPPUTOPHUH C PACTUTEIHHOCTHIO
XapakTEepPHOM JIJIsl KaKJ0TO TUIIa MECTOOOUTAaHUM.

Jlng konaMdecTBa OICHKM BHJIOB HCIOJIb30Bajgach Inkaja (B Oaiax)
MIPOEKTUBHOTO MOKPBITHSL:

+ — BUJI PEAOK U UMEET MaJIo MMPOEKTUBHOE MOKPHITHUE;

1 — NoKpbITHE PACTEHUSIMU TTOBEPXHOCTHU MOYBKI HE OoJee 5%;

2 —9ucyo ocober BUja BEMKO, MPOEKTUBHOE MOKPbITHE 5-25%;

3 — umucyo ocodeit Buaa ar000e, IPOeKTHBHOE TIOKphITHE 26-50%);

4 —gucno ocobel Bua Jtodoe, MPOSKTUBHOE MOKphITHE 51-75%);
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5 — gucno ocobeii Buaa Mod0e, MPOEKTUBHOE TIOKpBITHE Oostee 75% (Mupkus
u 1p., 2000).

Nnentudukanus pacTeHUH MPOBOAWINCH TIO CJCAYIOMUM OMPEACIUTENSIM
BBICIINX pacTenuii [1, 3, 4].

[Ipu omnpeneneHWr HCIHOJB30BATNCH HACTOJbHAA Jylna U OWHOKYJISPHBIN
Mukpockomn. Ilocne BBISBICHHS CIHCKAa BUAOB Pa3IMUHBIX MECTOOOWTAaHUU Oblia
aHAJIM3UPOBAHA WX CTPYKTypa, TO €CTh, COCTABJICHBI CHEKTPhI IO Pa3JIUIHBIM
MpU3HAKaM: CUCTEMaTHYECKOMY COCTaBY, MPOUCXOXKICHUIO, >KU3HEHHBIM (hopmawm,
no reorpaduyeckoil CTPYKType, COIMOJIOTHH, (IIOPOTCHETUYECKAM DIIEMEHTaM,
AKOJIOTUYECKOMY CIIEKTPY, XO35IMCTBEHHOMY 3HAYEHUIO.

B pesynbTare npoBeAeHHBIX HCCIENOBAHUN OBLIO YCTAaHOBJIEHO, 4TO (hopa
cena Kyrapuu u ero okpectHocter BKrodana 91 Bua, oTHocsnmxcs K 29 ceMENCTBY.

Benymmmu cemeiictBamu iopsl sBistrcs Asteraceae — 22; Scrophulariaceae
— 10, Laminaceae — 9 BuioB.

B cnektpe xu3HeHHbix ¢dopm mno K. Paynkuepy ObUIO XapakTepHO
npeodananue reMukpuntoputos (64 Buna — 70,3%), tepoduton (21 Bux — 23,1%).
[To xmaccudukanuu N.I'. CepeOpsikoBa mepBOoe MECTO 3aHUMAIM TOJMKAPIIAYECKUE
pacTeHus, Ha BTOPOM MECTE — MOHOKAPIIMIECKHUE PACTEHUS.

UccnenoBanusi mnokazaim, 4to ¢uopa cena Kyrapuum wumeeT BaXHYIO
XO3SMCTBEHHYIO IIEHHOCTh. B ee coctaBe 61 memoHocHBIX, 34 KOpPMOBBIX, 53
JIEKapCTBEHHBIX, 23 TMUIIEBBIX, 19 a10BUTHIX, 19 KpacubHBIX, 1 BOJOKHHUCTHIE, 11
JIEKOPATUBHBIX, 7 TIEPTAaHOCHBIX, 2 AYOWIBHBIX, 6 KUPOMACIUYHBIX, 3 TEXHUYECKUX,
16 MHCEKTHLMIHBIX, & MNPSHO-aPOMATHUUECKUX, & IPUPOHOCHBIX, 2 BHJIA
LEJUTIOJIO3HBIX.

B oskonmoruueckoM CreKTpe TIO OTHOIICHHIO K (aKTOpy YBIAKHEHUS

npeobnagand  BUAbl Me3o(dutHOW opueHTauuu (Me3odutel — 46 BUIOB,
mezorurpoputel — 4 BuAa), K KCEPO(PUTHOM OpHMEHTAMU OTHOCHINCH
KCepoMe30(hUTHI (35 BumoB). B ¢durocommonornueckoM crektpe  (HIophl

BCTPEUYAIIMCh BHIbI CHMHAHTPONHBIX KiaccoB (44 BumoB — 48,4%) — Stellarietea,
Onopordetalia acanthi. Ha kmacchl ecTeCTBEHHOM PacTUTEIbHOCTU MPUXOAMIOCH 46
Bu0B (50,5%) — Festuco-Brometea, Molino-Arrhenatheretea.

Anamu3 reorpadudeckoil CTPYKTypbl (JIOphI MO COCTaBY MIMPOTHBIX TPYIIII
nokasaj HauOOJbIlice PacIpOCTPaHEHUE IUIFOPU30OHAIBHBIX (65 BHmoB — 71,4%),
necoctenHbix (11 BumoB — 12,1%). Ilo coctaBy AOJNTOTHBIX Tpymi Mpeodiaganu
eBpoasuarckue (67 BugoB — 73,6%) u mmopuperunoHaibueie (18 Bumo — 19,8%)
BU/IBI.

dnopa WCCIEIOBAHHONW TEPpUTOPHHU ObLIa MpencTaBieHa 68 amoduramu, 23
aJIBEHTaMU, U3 KOTOpPbIX apxeoputoB ObLI0 14 BB (60,9%), 3ykeHOPUTOB 7 BUIOB
(30,4%), remukerodutoB - 2 Buna (8,7%). [lo cTeneHrn UMMUTpauy MpeodIaIaIm
kceHoputsl (20 BumoB — 87%), MO cTEMEeHU HaTypanu3auu — dnekoduTs (18 BUIOB
— 78,3%).

Bo ¢uoporenernueckom crniekTpe npeodsananu upaHo-TypaHckue (9 BUIOB —
39,1%), cpenuzemHomopckux (9 BumoB — 39,1%) u ceBepoamepHuKaHCKKHE BUIbI (2
Buja — 8,7%).
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Takum oOpazoM, m3ydeHue (IOPHI BBICIIMX PACTCHUN JIECCOCTEITHOM 30HBI
FOsxHoTro Ilpenypanbs Mo3BOIMIO YCTAHOBUTH €€ OCOOEHHOCTH M BO3MOXKHOCTH JIJISI
MPAKTUYECKOTO MCTIOJb30BaHMSL.

Cnmcok UCnoJib30BAHHBIX HCTOYHUKOB!

1. Hukopactymme pactenusi. llomymsipueiii atmac-ompenemurens / B. C.
Hosuxos, . A. I'ybanos. Ilox pen. T. I1. KptokoBa. M.: [lpoda, 2002. 416 c.

2. Mupxun b.M., HaymoBa JLI. AnjBeHTMBH3AIM PaCTUTEIHLHOCTH:
MHBA3MBHBIC BHJIbI MHBA3MOWJIBLHOCTH COOOIIECTB // YCHexu cOoBpeM. OHOJIOTHUHU.
2001. T. 121. Berm. 6. C. 550-562.

3. Onpenemurens Beicmmx pacteHnit bamkupckoir ACCP / FO.E. Anekcees,
A.X. T'aneeBa, U.A. I'ybanoB u ap. M.: Hayka, 1989. 375 c.

4. Onpenenurens Beicumx pacteHuit bamkupckoit ACCP / FO.E. Anekcees,
E.b. Anekcees, K.K. I'ab6acos u 1p. M.: Hayka, 1988. 316 c.

Hurmarysiuna 3ynsdus PyCTaMOBHal, XycannoBa CBeTiIaHa
AﬁpaTOBHaZ, XycaunHOB Alpar ®arumoBuy’
1 — cmyoenmxa @I'BOY BO BITIY um. M. Axmynnwl, 2. Y¢ha, Poccus
2 — seoywuii cneyuamicm no YMP, k.0.1., BITIY um. M. Axmynnet
3 — Hayunbill pykosooumens, K.0.H., ooyeum BITIY um. M. Axmynnol

®JIOPA PASHOBO3PACTHBIX 3AJIE)KEN BAIIKUPCKOI'O
HHPEIYPAJIbSA

BeiBog m3 000poTa CENbCKOXO3SIICTBEHHBIX 3E€MENb CTal OOLIEMUPOBOM
TEHJICHIIMEN ¢ CepellMHbl MPOILIOro Beka, 3a nepuoja 1961-2003 rr. Bo BCeM Mupe
OBLTO OCcTaBJIeHO 223 MJH. Ta MaXOTHBIX YroJAWi, M3 HUX OoJjbie Bcero (58,3 mutH.
ra) — B Poccuu. [lo xonna XX Beka mpoiecc 3abpackiBanus namHu B Poccun Ob11
YacThIO KPU3KCA HAPOJIHOTO XO35IMCTBA, BHI3BAHHOTO MOJUTUYECKUMU U COLIMATIBHO-
HKOHOMHMYECKUMH TIpeoOpa30BaHUsIMH, OXBAaTHBIIMMU Hamly cTtpany B 1990-¢ r. [1].

B Pecnybnuke bamkoptocTtan (PB) yBenuuenue ruioniaaei 3anexHbIX 3eMelb
cBs3aHO ¢ noctaHoBieHrneM Cosera MuHUCTPOB Pb oT 31 maprta 1993 1. Nell7 00
UCKIIFOUEHUU M3 XO3AMCTBEHHOI0 000pOoTa B UENAX YCTPaHEHHS IIPOLECCOB
Jerpalallii T0YB, BOCCTAHOBJICHHUS IUIOJOPOAMS U peabWIUTAIMN 3arpsi3sHEHHBIX
teppuropuii  [2]. HWckiaroueHueM He CTaiM W OrPOMHBIC IUIONIQAM  MAIICH,
BBIBEJICHHBIE U3 CEJIbCKOXO035MCTBEHHOTO 000POTa.

VYdeHble eAMHOrJacHbl BO MHEHHMHM O HEOOXOAUMMOCTH O€30TJIararelibHOro
IIPOBEJICHUSI HMHBEHTAPU3ALMN 3aICKEW M1 OLUEHKM WX IUIONIAJW W MNPUHATUSA
yIIPaBJICHYECKUX PEIICHHI 110 OYayIIeMy 3THX 3eMenb [3].

Llempt0  BBISIBJICHHUA ~ 3aKOHOMEPHOCTEM  3apacTaHMsi U CKOPOCTH
BOCCTAHOBJICHHSI 3a0pOILICHHBIX 3€MeNb, BBIBEIEHHBIX M3 CEIbCKOXO3SUCTBEHHOTO
obopota, Hamu B 2015-2016 rr. Ha Teppuropun CIIK «PaccBer» TyliMa3uHCKOTO
paiiona Pb Ob111 mpoBeieHBI TTOJIEBBIC HCCIICTOBAHUS .

[To ¢usuko-reorpadpuueckomy parionupoBanuto Pb tepputopusi oTHoCUTCS K
benebeeBckoil  BO3BBIIEHHOCTH BocTouno-EBponeiickoit  paBHunbl [4].  Ilo
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O0oTaHuKO-TeorpaduiyeckoMy  palioHmpoBaHuio  epormeiickoit  yactu  CCCP
Tepputopus bemeOeeBCKOM BO3BBIIICHHOCTH OTHECEHA K EBpoa3marckoil cTemHOMn
obnactu, ee BocTouHOEBpOMEHCKON  CTEMHOW  NPOBUHIUH, 3aBOJDKCKO-
[IpenypanbCkoi o IMPOBUHIINY.

B arpOKJIMMATHYECKOM palloHUPOBAHUU KJINMAaT benebeeBckoit
BO3BBIIICHHOCTH XapaKTEPU3YEeTCs KaK KOHTUHEHTAIbHBIMN, TEIJIbld, HE3HAYUTEIHLHO
3aCYNUIMBBIA M 3acynummBbii. CyMMa akTHBHBIX Temmeparyp — 2100-2300°C,
runporepmudeckuid kodgduuuent — 0,9-1,2. CpenneronoBas Temreparypa Bo3ayxa
1,8-2,80C, CPEIHEroJIoB0e  KOJMYeCTBO  ocaakoB 482-678 wmm. CpenHss
MIPOIOJDKUTEIILHOCTh 0€3MOPO3HOT0 Ieproaa 125 aHei.

Hanbonee pacnpocTpaHEHHBIMH MOYBaMU Ha TEPPUTOPUU BO3BBIILIEHHOCTH
SABJSIFOTCS ~ BBIIIEJIOYEHHBIE,  KapOOHATHBIE, TUIHMYHBIE, OTOJ30JICHHBIE U
COJIOHLIEBATBIE YEPHO3E€Mbl W TEMHO-CEpbl€ JiecHble. s KpyThIX CKJIOHOB
XapakTepHbl MATOMOIIHBIE IPOJUPOBAHHBIC TIOYBbI, a JJISl IOWUM — CIIOUCTHIE, OyphIe
3epPHHUCTHIE, JIYTOBO-COJIOHYAKOBBIE 1 Jp. [5].

B xone MapuipyTHbIX HCClIEAOBaHUI 3a0pOIIEHHBIX MOJEH HAa TEPPUTOPUHU
CIIK «Paccer» B moneBbie ce30HBI 2015-2016 rr. OBUIM  BBITOJHEHBI
reoboTaHUYECKHE omucaHus u coOpansl O6ojiee 100 mucToB repbapHOro Marepuaia
Ha Pa3HOBO3PACTHBIX 3aJIEXKaX.

OnpeneneHre pacTeHUH NPOBOAWIOCH IO CIEAYIOIIUM ONPEICTUTENSAM:
«Omnpenemurens Boicix pacteHuil bamkupckoit ACCP» B 2-X ToMax moj pen.
KyuepoBa E.B. [6]. B TpyaHbIX M CHOpPHBIX CiydasX s OKOHYAaTeIbHOMU
uaeHTuduKalMu BUOB uUcTob3oBayics repdoapuit YHI[ PAH u sureparyphbie
uctounuku [7,8]. Homenknarypa yrounena no cBoakam C.K. Uepenanoma [9] c
nonoiHeHusimu O.I'. bapanosoii, A.H. Ily3eipesa [7], I1.B. Kynukoga [8].

Kpome BbIsiBIeHHs cMCKa BUIOB ObLIa MpOaHAIM3UPOBAaHA UX CTPYKTYpa, TO
€CTh, COCTABJIEHbI CIIEKTPBI M0 pa3IMYHbIM MPU3HAKAM: CUCTEMATHYECKO MY COCTaBY,
KU3HEHHBIM  (QopmaM, TeorpaduuecKkod CTIPYKType, MPOUCXOXKICHUIO, IO
HKOJIOTUUECKOMY CTIEKTPY MO OTHOIICHHUIO K YBIKHEHHUIO, TIO (PUTOCOIHOJIOTHH, TIO
XO35IUCTBEHHOMY  3HAYEHHUIO. [IpogyKTUBHOCT,  Han3eMHOM  (UTOMACCHI
UCCIIEYEMBbIX PACTUTEIbHBIX COOOIIECTB OMNPEACISIIA METOJAOM YKOCOB B 5
MOBTOPHOCTAX. BO3pacT 3a1eHbIX 3eMeNb YTOUHSIICS [0 ApXUBHBIM IOKYMEHTaM.

AHanmM3 TaKCOHOMHYECKOTO cOCTaBa (IOpbl PasHOBO3PACTHBIX 3aJeKei
nmokazaja, d4YTo Quopa HCCIEIyeMON TEpPpUTOPUHM TIpeiacTaBieHa 98 Bumamwy,
OoTHOCSMMHUCS K 79 posiam, k 26 cemeiicTBam (Tadu. 1).

Taoauna 1
TakcoHomuueckuii coctas (pJiopbl pa3HOBO3pacTHBIX 3aJieskeil Teppuropuu CIIK
«PaccBeT»
Yuc10 TakCOHOB
Takcon =
DJiopa 3a5exKen ®qopa Pb

CemeiicTBO 26 102
Pon 79 547
Bun 98 1688
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Cpennee umucio BUIOB B ceMeicTBe — 3 (Tabs. 2). Bocemb cemelicTB (hiopsl
collepaT KOJIMYECTBO BHUJIIOB, TPEBBIMIAIOIICE CPEIHEE YHUCJIO, K HUM OTHOCSTCS
Asteraceae, Poaceae, Fabaceae, Brassicaceae, Lamiaceae, Scrophulariaceae,
Rosaceae, Apiaceae. Tpu cemeiicTBa coaepar 3 BUja, OJTHO CEMEHCTBO — 2 BHUJA.
CemelicTB, KOTOPBIE MPEACTABICHBI OJJHUM BUJIOM — 14,

AHanmM3 CHCTEMaTHYEeCKOro cocTaBa (uIOphl Pa3HOBO3PACTHBIX 3allekei
nokazan cJiadyro NpeACTaBICHHOCTh Jwimonicuy (14 BUAOB), UTO MOATBEPXkIACT
npaBuiio JlekaHaoJii 0 CHWKEHUU POJIM OHOJIOJIBHBIX MPU MPOJBHKEHUU C CEBEpa
Ha IOI, C OKEAaHWYECKHX YCJIOBUH K KOHTHMHEHTaIbHBIM [10]. B Hammx ycioBusix
KOHTUHEHTAJIbHOCTh YCWJIMBAETCA elle dAadudeckuMu ycloBusMH. OTHOIICHHE
YUCJIEHHOCTH OJTHOJOJIBHBIX M JIBYJOJILHBIX BO (hiope 3anexeit — 1:5.

Tab6aumna 2
Cucremaruueckuii cocras ¢Jopsl 3aje:xeil Teppuropuu CIIK «PaccBeT»

CemeiicTBO Yucj10 BHIOB YucJj10 ponos
1. Asteraceae 26/26,5 20/25,3
2. Poaceae 14/14,3 11/14
3. Fabaceae 11/11,2 6/7,5
4, Brassicaceae 5/5,1 4/5,1
5. Lamiaceae 5/5,1 4/5,1
6. Scrophulariaceae 4/4,1 4/5,1
7. Rosaceae 4/4,1 3/3,8
8. Apiaceae 4/4,1 4/5,1
9. Plantaginaceae 3/3,1 1/1,3
10.  Caryophyllaceae 3/3,1 3/3,8
11.  Boraginaceae 3/3,1 3/3,8
12. Malvaceae 212 22,5
13. Aceraceae 11 1/1,3
14.  Campanulaceae 1/1 1/1,3
15. Cannabaceae 11 1/1,3
16.  Chenopodiaceae 1/1 1/1,3
17. Convolvulaceae 11 1/1,3
18.  Dipsacaceae 1/1 1/1,3
19.  Euphorbiaceae 11 1/1,3
20. Polygonaceae 11 1/1,3
21. Ranunculaceae 11 1/1,3
22. Resedaceae 11 1/1,3
23. Rubiaceae 11 1/1,3
24, Santalaceae 11 1/1,3
25. Solanaceae 11 1/1,3
26. Violaceae 1/1 1/1,3
Bcero:26 98/100 79/100

Oco0eHHO 3HAYMUTEIHLHO YBEIMYCHHE IMPOIEHTHOTO COJEp)KaHUS BUIOB B
cemerictBe Asteraceae (25,3% Ha TEppPUTOPUM PA3HOBO3PACTHBIX 3aJICKEH II0
cpaBHeHHIO ¢ 15% B PB). DTO CBA3aHO € BBICOKOW CTENEHBIO 3BOJIIOIMOHHOMN
MPOIBHUHYTOCTH JTAHHOTO TAaKCOHA, OOJBINONW H3KOJIOTMYECKOMN IIIaC TAIHOCTHIO M
aJanTalMOHHBIM MOTEHIIMAJIOM MHOTHX BUIIOB CJIOKHOUBETHBIX [11].
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B wuccnenoBanHo#l (rope MOJHOCTHIO OTCYTCTBYIOT BBICIIME CIIOPOBBIC H
COCHOBBIE, UTO TaK)K€ YKa3bIBaeT Ha HEOJArOMPUSTHBIC YCJOBUS Cpenbl (BBICOKAS
HMHCOJIMPYEMOCTh, TIPOTPEBAHME, HEIOCTATOK BJIaru U T.]1.).

®dropa 3aNeKel OTIMYACTCs 3HAYUTEIbHBIM Pa3HOOOpa3ueM POJIOB IBETKOBBIX
(79 ponos). 15 cemeiicTB ¢uiopsl TpeACTaBiICHb OAHUM, | — AByMs, 3 — Tpewms, 4 —
4yeThIpbMsl, | — miecthio, 1 — oguHHanNaTkIo, 1 — ABaaaThio poaamu. CpeaHee YHUCIo
ponoB B cemeiicTBax — 3. Cpennee uncio BUOB B pojaax — 1,3. Hanbosee HachITeHbI
Buamu pozsl Artemisia (4), Medicago (3), Plantago (3), Festuca (3) (Ta6:x. 3).

Tab6aumna 3

IIpeobaanaomme poabl B coctaBe GJopbl Pa3HOBO3PACTHBIX
3ase:xeil Teppuropuun CIIK «PaccBeT»

Pon CemeiicTBO Yucy10 BUAOB
Artemisia Asteraceae 4
Medicago Fabaceae 3
Plantago Plantaginaceae 3
Festuca Poaceae 3

CpaBHeHue 8 BemylmMX CEMEUCTB IO 3aHUMAaEMbIM MMM MeCTaM C OOIei
¢drnopoit Pecyomuku bamkoptoctan (PB) [6] nano B Tabiuiie 4. Y3 Tabauisl BUTHO,
9TO HanboJIee MPEICTaBUTEILHBIMHA CEMEHCTBAMHM Ha TEPPUTOPHUH PA3HOBO3PACTHBIX
sanexer sBistorcss Asteraceae, Poaceae, Fabaceae, Brassicaceae, Lamiaceae,
Scrophulariaceae, Rosaceae, Apiaceae. B o0eux ¢uopax I u II Mecta 3anumaror
cemeiicTBa Asteraceac u Poaceae. Ha III mecte — cemelictBo Fabaceae, a Bo ¢dmope
Bamkoproctana — Rosaceae.

CpaBHeHHe TTOKa3bIBaeT, YTO BO (DJIOPE pa3sHOBO3PACTHHIX 3aJICKEH BO3pacTaeT
poinb cemeiicTB Fabaceae, Lamiaceae, Apiaceae. ImenHo B cemelictBax Fabaceae,
Lamiaceae, Apiaceae MHOTO BHJIOB-KIO)KaH» BHEIPSIOMIMXCS B  XOPOIIO
nmporpeBaeMbie  TEeppUTOpUH. IIpw 3TOM BBICOKAasS TPEACTABICHHOCTh BHJIOB
ceMencTBa Brassicaceae CBUJETEILCTBYET 0 3HAUUTEIbHOMN CTEIICHU
CUHAHTPONU3ALUU (PIIOPHI.

Taoauna 4

PanmxupoBanue 8 Beaynmmx cemMeicTB (pJIOPbI Ppa3HOBO3PACTHBIX 3aJ1€:Ke il Te pPPUTO P
CIIK «PaccBeT» u Pb no unciy Bua0oB

CemeiicTBO MecTto BO (p1ope
dJiopa 3asexeit ®Jjopa Pb
1. Asteraceae 1 1
2. Poaceae 2 2
3. Fabaceae 3 6
4, Brassicaceae 4 5
5. Lamiaceae 5 8
6. Scrophulariaceae 6-8 9
7. Rosaceae 6-8 3
8. Apiaceae 6-8 10

K 8 Beqymmm cemeiictBam Bo uiope npuHaaiexat 55 poaos (70%) u 73 Buga
(74,5%). Takoe BBICOKO€ YHCJIO BHJIOB B CPaBHUTEIHLHO HEOOJBIIIOM KOJMYECTBE

CeMeﬁCTB, CBOMCTBEHHO TCPPUTOPUAM C IOKCTPECMAIIBHBIMH YCJIOBUSIMU Pa3BUTHUA
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pacturenbHoro mnokpoBa [10]. B maHHOM cilydae 3KCTpeMallbHbIE —YCJIOBHS
(hOpMHPYIOTCSI BO3JICHCTBUEM aHTPOTIOT€HHBIX (DAaKTOPOB.

AHanmM3 CHCTEMaTHYEeCKOTO COCTaBa TOKazan Tpeodsiaganue Bo  (uiope
Pa3HOBO3PACTHBIX 3AJEKEW MAJIOBUAOBBIX CEMEUCTB M poaoB. Tak, OIHO-,
JIBYBHJIOBBIC CEMEWCTBA COCTaBIIIOT Oosiee mosoBuHbl (57,7%), a omHO-,
JIBYBHUJIOBBIC POJBI  COCTaBISAIOT 96,7%  dmopel.  [logoOHBIE COOTHOIICHUS
CBUJICTEIBCTBYIOT O 3HAUYMTEILHOM POJIM MUrpaiuu B npoiecce diaoporeresa [10].
['octionCTBO OTPaHUYEHHOTO YHCJIA CEMEWCTB YKAa3bIBAET HA MOJIOJOCTH JAaHHOMU
¢nopel. Ha 370 e yka3bIBaeT M BEICOKOE YHCIIO MAJOBHAOBBIX POJIOB U CEMEHCTB.

[IpoayKTUBHOCTh  HAA3EMHOW  (PUTOMAacChl  Pa3HOBO3PACTHBIX  3alICKEH
ONpENesIi  METOJJOM YKOCOB B IISITUKPATHOW TMOBTOPHOCTH Ha IUIOIIAJKAX

pasmepom 1M (tabur. 5).
Tab6aumna 5
IIpoay KTUBHOCTH HA/I3e MHOM (puTOMACCHI (F/Mz) U YHCJIO BUOB PAaCTeHUI HA 3aJIeKax
Pa3HbIX CTAAMH CYKILECCHIT

Cragus Ne boboBbIE 3iaakn Pa3norpaBbe Bcero

yKoca (t/m?) (r/m?) (r/m?) (r/m?)

1 - 6 1620 1626

2 - 7 1720 1727

1 3 - 5 1600 1605

4 - 6 1585 1589

5 - 7 1607 1614

Cpennsisi Mmacca 0 31 1626 1632
Bcero BugoB 0 5 31 36

1 15 116 1475 1606

2 20 98 1660 1778

2 3 14 103 1566 1683

4 15 109 1460 1584

5 16 101 1585 1702

Cpennsisi Mmacca 16 112 1549 1670
Bcero Bugos 5 7 40 52
1 14 346 104 464
2 16 407 90 513
3 3 13 320 98 431
4 14 322 101 437
5 15 340 103 458
Cpeansisi Mmacca 14 347 99 461
Bcero BugoB 8 8 45 61
Hroro Bunos 11 14 73 98

B3BemmBanne yKOCOB M BBISIBJICHHE BHJJIOBOTO COCTaBa IOKaszajia, 4TO Ha
HAYIbHBIX CTaAWsIX CYKIeccuu (cTaaust 1) TPOMCXOOHMT OBICTPHIA 3axBaT
teppuropuu kciuiepentamu (Avena fatua, Conyza canadensis, Galeopsis ladanum,
Stachys annua, Viola arvensis), koTopble 1at0T OOJIBIIYIO YHCICHHOCTH (36 BUIOB) U
Omomaccy mpu OTCYTCTBMM KOHKypeHIUHU. [IpuueM mpu MpOEeKTUBHOM MOKPBITHH
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100% oHM MakCHUMaJIbHO CTaparoTCs PacTH M BEPTUKAILHO U JaTh MAKCHUMAaJIbHOE
KOJIMYECTBO CEMSIH.

Ha panHoM »Jtame HaOMONaIOCh NPOXOXKACHHUE CYKIECCUUM IO MOJIEIH
onaronpusitctBoBaHusA. CpenHsisi HaA3eMHas (uroMacca YKOCOB cocTaBwio 1632
/M’ Jlannas cTagus XapaKTepH3yeTCs ca0bIM pa3BUTHEM
HEKOHKYPEHTOCTOCOOHBIX 3JIAKOB U MOJHBIM OTCYTCTBUEM OOOOBBIX.

B npomexyToyHOW CTaauM cykueccuu (cTaaus 2) Ha CMEHY pyAepallbHbIM
OJHOJICTHUKAM MPUXOJUT 00Jiee KOHKYPEHTHO-CIIOCOOHBIE MHOTOJIETHUE BHJIbI
PYIEpPATbHBIX  BBICOKOPOCIBIX  KCEpO-ME30(UTHBIX  COOOIIECTB  MOPSIKA
Onopordetalia acanthii (Arctium tomentosum, Cichorium intybus, Carduus crispus,
Melilotus officinalis, Tragopogon dubius), koTopbie MOAABISIOT K YAaCTHUHO
BBIOMBAIOT U3 COOOIIECTB PYAEPATbHBIX OJAHOJIETHUKOB. Te€M cambIM, MPOUCXOIUT
pa3peKEHUE, YMEHBIIEHUE NPOEKTUBHOIO MOKPBITHA, YTO MPOSIBIETCS B BECE
Ha3eMHO#T puromaccer (1670 /).

Ha pganno#t cragum mnosBistorcss 0ob6oseie  (Melilotus albus, Melilotus
officinalis, Trifolium pratense, Vicia cracca. Vicia sativa), yBeanmuuBaercs Macca
KOHKypeHTHOCcIIocoOHbIX 31makoB (Bromopsis inermis, Dactylis glomerata, Phleum
pratense, Poa pratensis, Triticum aestivum), KOTOpble HAYHHAIOT IOCTEICHHO
BBITECHSITh PA3HOTPABLE, YTO MPOSIBISICTCS B HE3HAYUTEIILHOM YMEHBILIEHHE MAacChl
Pa3HOTPAaBbS 3a CUET KOHKYPEHIIUH.

Ha mo3aHux cTanmsax 3apacTaHus 3ajekel (ctaausa 3) B COOOIIECTBA aKTHBHO
BHEJIPSIOTCST BHJIBI ©CTECTBEHHOW pacturenbHOcTH JiyroB, ctenerr (Achillea
millefolium, Agrimonia asiatica, Amoria montana, Artemisia marschalliana, Falcaria
vulgaris, Medicago falcata, Senecio jacobaea, Trifolium pratense, Verbascum
lychnitis, Veronica spicata). Jlanabsie Buabl CTIOCOOCTBYIOT MOBBIIIEHUIO 3a1CPHCHHS,
HO MPHU 3TOM YMEHBINAETCS YKCIO BUAOB MO NPUYMHE BBIMAJEHUS U3 COOOIIECTB
HECMOCOOHBIX K KOHKYPEHIIMU OJKCIUIEPEHTOB, YTO MPUBOAUT K CHUKEHUIO
HaJ[3eMHON (uTOMacchl Ha ykocax (461 /M) [Ipn MOBTOPHBIX HAPYLICHUX ITOJ
BIIMSTHUEM BBITIaca, W3-3a CHIDKCHUS KOHKYPEHIIMU, B JJaHHbIE COOOIIECTBA TIOBTOPHO
BHEJIPSIOTCS pyJepalibHble MAIOJETHUKH, MOBBIIIAIOIMIME YKMCIO BUAOB (61 Bup).
Takum 00pa3om, B XOA€ CYKIECCHUU Ha 3aJIe)KaX Mbl YBHJIETIH MPOSIBJICHUE MOJEIU
TOJICPAHTHOCTH, TMPH KOTOPOM TMPOUCXOJUT YXYJIICHUE YCIOBUU Cpedpl, YTO
COMPOBOKIACTCA TIOCETIeHHeM Bce Oosiee U OoJiee TOJNEPAHTHBIX BHJOB, YTO
MIPUBOJUT K BBHIOBIBAHWIO HE CIIOCOOHBIX KOHKYPEHIIMHM pacTeHui. B xozxe 3Toi
CYKLECCHUH, KPOME TOrO, CHMKaercsi OOrarcTBO MOYBBI, HaA3eMHas (¢uToMacca.
MOBBIIIAETCS YPOBEHb 3aMKHYTOCTH pPacTUTENbHBIX COOOIIECTB W 0OOCTpsiercs
KOHKYPEHIIMSI 32 pecypchl. YMEHbIIeHHEe (UTOMAcChl Ha TIO3JHUX CTagusX
CYKIIECCUU CBS3aHO C 3AaCEJICHUEM KOHKYPEHTHO-CTIOCOOHBIX CTEMHBIX BHUOB
kcepoduroB-ckiepodutoB  (Festuca pseudovina, Festuca valesiaca, Koeleria
cristata, Stipa capillata) nmerormx HeOoIBIITYIO Maccy.
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MEPCIEKTUBBI UCIOJIb30BAHUS NOSTOC PUNCTIFORME B
KAUYECTBE ®YHI'MLIAI0B

buonecTununpl, NOJy4YeHHble Ha OCHOBE (YHTHIMIHONW aKTUBHOCTH
IUaHOOAKTEPUH SIBIIIOTCA SKOJOTHYECKHU YUCTHIM MPOAYKTOM, TaK KakK UX JEHCTBUE
HaMpaBJICHO UCKIIOYUTENLHO Ha ONPEACIICHHYIO TPYIIY BPEAUTENEH U HE OKA3bIBACT
BJIMSIHUE Ha Jpyrue TIpynmbl >KMBbIX oOpraHu3moB. Ilostomy HeoOxoaumo
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paszpabarbiBaTh MMEHHO TaKylO TPYMIy OOphObI ¢ OOJIC3HIMU PACTEHMA, KOTOpas
ObLIa ObI O€30IIaCHOM, YeM XMMHYECKHE IECTULIUIBI.

[enb paboTHI: OIIEHKAa BO3MOYKHOCTEM pa3pabOTKH OMOTIECTUIIMIOB HA OCHOBE
¢byurumnHo#t aktBHOCTH 1MaHoOakTtepun Nostoc punctiforme. N. punctiforme —
TIOCTOSIHHBIA KOMIIOHEHT Ha3eMHBIX DKOCUCTEM, B TOM YHCJIe aHTPONOTeHHbBIX [1-7].

DKCHEpUMEHT MPOBOAWIM B yamikax [lerpu, B MEHTp KOTOPHIX pa3Meliaiu
cycrnensuio 1uaHoOakrepur Nostoc punctiforme. KoHTposeMm SIBISJIMCH YallKH
[letpu ¢ nurarensHOU cpenoi. CHopbl IJIECHEBBIX TPHOOB 3aCEBAIM METOJIOM
HITPUXA, C TIOMOIIBIO CTEPUWILHON CTEKJITHON MaJOYKU aKKypaTHBIMU IITPUXAMU I10
3aCTHIBILIEMY MSICO-IIENTOHHOMY arapy, cTapasch HE MOBPEAUTb CpPEay, CElTCs
criopbl rpuboB. KynbTuBHpoBaHue criop rpu00B ¥ LIMAHOOAKTEPH MPOI0JDKATIOCH B
T€YEHUE 7 CYTOK HPU KOMHATHOM TeMmIieparype. DKCIEPUMEHT MPOBOAWIN B 3-X
MOBTOPHOCTAX. ONBITHI MPOBOJAWINCH B peKpeanroHHbIX 30Hax BITIY wum. M.
AxMyIibl (Ha 2, 7 1 8 3Taxkax) ¢ pa3HbIM YPOBHEM TIOCEIIECHUS JTHOICH.

Pe3yabTaTsl 00CyKAeHUS

B xoxe pa®oTel Hamu ObLIa MpPOBEAEHA OLIEHKA (PYHTMIUAHON aKTUBHOCTH
Nostoc punctiforme Ha KOJIMYECTBO KOJOHMA MHUKPOOPTAHU3MOB U HMX JHAMETP.
DKCIepuMEHT mokazai, yto Nostoc punctiforme TOpMO3UT POCT KOJIOHUM TPUOOB BO
BCEX HCCJEIYEMbIX PEKpEallMOHHBIX 30HaX W BIIMSET HA YMEHBILICHHE TUaMeTpa UX
KoJIOHMH (Tab. 1).

B ompite mo BmmsHMIO Nostoc punctiforme Ha KOJIOHHHM OaKTEpHWii OBLT
MOJIy4eH HEeOJHO3HaYHBIN pe3ynbTaT. Nostoc punctiforme Toibk0 B o1HOM ciryuae (7
ATaX) MOKa3aJl CHW)KEHHE KOJIMYECTBA KOJIOHUMH OakTepuil, BO BCEX OCTAJIbHBIX
sKkcriepuMenTax Nostoc punctiforme cTumMyaMpoBan pocT KOJOHUM OakTepwuii
(Tabam. 1).

Taoauna 1
Ouenka ¢pyHruuuaHoii aktusHocTu Nostoc punctiforme
CpeaHee 3HaUYeHUE Kononun, mr JlnameTp KOJIOHUH, MM
I"pu6bI |  Bakrepun I'pu6bI |  Bakrepun
2 Tax (HamboJiee 3arpsi3HeHHAsI cpe/a)
1. C ouomaccoi 4.3 109,3 47 127
raHo0OaKTepHit
2. KoHnTtpoib 6,3 493 86,3 89,6
7 3Tax (HelTpaJbHas cpeaa)
3. C ouomaccoi 43 30,3 40 83
1uaHoOaKTepu it
4, Kontpons 4 38,6 63 55
8 aTraxk (uucras cpena)
5. C ouomaccon 2,3 52,3 14,6 279,6
1uaHoOaKTepuii
6. KonTpomns 4.3 50 28,3 65,6
[lpumeuanue. 3arpsi3HEHHass cpelda — HACBINICHUE BO3IyXa MHKPOOPTAaHM3MaMU,

BCJIEIICTBME MAaccOBOTO CKOIUIEHMs JIFOieil, Ile Hakarimbaercs MUKpOdIIopa, BhIACIsIEMast
yepe3 JbpIXaTelbHble MyTH 4eloBeka. HeliTpanbHas cpena — cpena, rae mocie MocCeleHusl JItoieH,
ObLIO POBEJCHO MpOBETpUBaHUE. YUCTas cpella — OTHOCUTENIBHO YHCTBIA BO3IYX, TaK KaK 8 3Tax
HEIOCEeIAeM JIIOIbMH.
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Takum obOpazom, cycmem3ust Nostoc punctiforme mposiBisser GyHTHIHIHYIO
AKTUBHOCTh ¥ MHI'HOUPYET POCT KOJIOHUH TUIECHEBBIX TPUOOB (HA 2 M § 3Taxkax), HO
HE OKa3bIBACT MHIUOMPYIOIIEH aKTUBHOCTH Ha KOJIOHUU OaKTEepHUH.

B Buay Toro, uto Nostoc punctiforme He OKa3bplBaJl BIMSHUE Ha POCT
Oaktepuil  JanbHEWIIME  HSKCIEPUMEHThI  Mbl  TNPOBOAWIM  HA  KOJIOHUSX
MUKpPOCKOTIMYECKHX TpuOOB. Bo BTOpOM YacTu SKCIEpPUMEHTa Mbl OLICHUBAIU
BIMSIHUE CYCHEH3UM IuaHoOakTepuu Ha TpuObl: Mucor, Penicillium, Sclerotinia,
Aspergillus (Tab. 2).

Taoauua 2
Ouenka ¢pyHrummaHoii akruBHocTH NOStoc punctiforme Ha poct MUKpocKonuYeCKHX rPuGoB

Kononwu Mucor Penicillium Sclerotinia Aspergillus
Cpennee 3HaueHUE 55 2,5 7,5 3
Nostoc punctiforme

Kontpoib 7 6 15 7

Beisicuumu, urto  cycmemsuss  Nostoc  punctiforme  rtaxke mposBisier
(GYHTHIUIHYIO aKTHMBHOCTH IO OTHOIICHHIO KO BCEM HCCJICIOBAHHBIM IITaMMaM
MUKpOCKOTIM4eCKHX TrpuOoB. Hanbomplee MHruOupyroiee BIMSHUE BBISBICHO B
skcriepuMente ¢ Sclerotinia, Penicillium u Aspergillus. B ombite ¢ Mucor
Ha0JII0/1a710Ch HE3HAYUTENHLHOE TOPMOKEHHUE POCTA KOJIOHUH.

Takum oOpazom, cycrier3us panoO6akrepuu Nostoc punctiforme mposiisier
(GYHTHLIMIHYIO aKTUBHOCTH MO OTHOILICHHIO K POCTY KOJIOHUM T'pUOOB, HO Ha HUX
YUCJICHHOCTh CYIIECTBEHHOT'O BJIMSHMUS HE OKAa3bIBACT; CYCIEH3Us ITMAaHOOAKTEpHH
Nostoc punctiforme uHrHOUpyeT pocT MaTOT€HHBIX TPHOOB; JalbHEHIICe H3ydCHHE
¢yurumunaoit  aktuBHOCcTH NOStoc  punctiforme otkpoer mepcreKTHBBI IS
NPUMEHEHHsI 3TOTO BHUIa IMAaHOOAKTepUil B KauecTBEe OUOTIECTHIIUIOB.
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OdUTOCOLHUOJIOTUA U NOMYJIIIIUOHHASA XAPAKTEPUCTHUKA
LEUCANTHEMUM VULGARE L. B JIYTOBOM COOBIIECTBE
(MI'JIMHCKU PAVMIOH, PECITYBJIMKA BAIIIKOPTOCTAH)

AKTYaJIbHOCTh MCCJIeJ0BAHUA. V3ydeHrne »HKOJIOrMH BHJOB PACTCHUH
SABIIETCS ~ aKTyaJlbHOM 3aJa4e€d COBPEMEHHOM HAyKh O PACTUTEIHLHOCTH.
KoMmiekCHbIT ~ MOAXOJ ~ K  M3YYEHHUIO  SKOJOTMM  pPacTeHUM  BKJIIOYAET
(UTOCOIMONIOTUMECKUN  aHAJIU3  PACTUTEIbHBIX COOOIIECTB, B  KOTOPBIX
MPOM3PACTAET BUJ, W MNOMYJSIIMOHHYIO XapaKTEPUCTUKY 3TOrO BHJA B JIAHHBIX
ycnoBusax [6]. Takas koMmIuieKCHas OlleHKa maHa ais Buga Leucanthemum wulgare
KaK KOMIIOHEHTa JIyTOBOTO COOOILECTBA.

Hear wucciaenoBaHusi: JaTh (PUTOCOLMOJIOIMYECKYI0 W  MOMYJISILIMOHHYIO
XapaKTEPUCTUKY IIMPOKO PaclpOCTpaHEHHOro Jyrosoro Buaa Leucanthemum
vulgare B ;iyroBom pactutensHOM coodmiecTBe Mrimuackoro pariona Ph.

3ajaum uccie10BaHUA:

—  OXapaKTepM30BaTh (PUTOCOIMOJIOTHIECKYIO CTPYKTYPY PacTHUTEIHHOTO
COO00IIIeCTBA C Yy4AaCTHUEM HCCIIETYEMOTO BHUIIA;

— 1atb O0MOMOP(OJIOTHYECKYI0 XapaKTepUCTHKY momyisnuu Leucanthemum
vulgare;

— OLICHHWTh BUTAIUTETHYIO CTPYKTYPY M3y4eHHOU momyisinuu Leucanthemum
vulgare.

MeToauKa MCCIe0BAHUA

OOBEKTOM HCCIICIOBaHMS TOCTyXmia momyisius Leucanthemum vulgare B
COCTaBE PAaCTUTEIHHOTO COOOIIECTBA HACTOSAIIETO JIyra B OKpecTHOCTAX 1. KyneeBka
(Urmuackmit paiion PB). Paiion pacmonio’keH B BOCTOYHOM 4YacTH pPecImyOJIMKH, B
Mexaypeube Yol u Cuma bamkupcekoro [penypanss. Tepputopus paiioHa BeITSHYTa
C Ioro-zamajga Ha ceBepo-BOCTOK Ha &85 km. Ilmomane paitona coctaBisier 2,45
ThIC.KB.KM. PalloH CWIbHO OCBOGHHBII M TycToHaceneHHell [1]. Kimmar
KOHTHUHEHTALHBIA. B TeueHue Bcero roma npeodanaeT aHTULIMKIOHHAS UPKYJILNS,
KOTOpasi OOYyCIIaBJIMBAeT XOJIOJHYIO MPOJOJDKUTENbHYI0 3UMY W TeIJioe, WHOrIa
XKaApKoe, CyXO€ JIeTO. 3MMOW FOKHBIE W 3alaJHble LMKIOHBI COIPOBOYKIAOTCS
MOTEIUICHWEM, YCWICHHEM BETpa, CHJIbHBIMU METESIMH M  CHErONajJaMu.
CpenneroioBoe koamaecTBo ocaakoB — 500 MM, cpenHeronoBas temieparypa — 2,5°C.
ATpOKIMMAaTHYECKUE YCIIOBHS XapaKTEPU3YIOTCs KaKk OTpaHUY€HHO OJIaroNpUsITHBIE.

B mponuioM B cocTaBe pacTUTEILHOCTA JIOMUHUPOBAIM IIMPOKOJIUCTBEHHBIC
jJeca U3 Jy0a, B HAcTosillee BpEMsi B 3HAUYUTEILHOW MeEpE YCTYIUBIIME MECTO
BTOPUYHBIM JieCaM W3 JIMIIbI, O€pe3bl, OCMHBI W CeNbX03yroibsiM. Ha ckioHax Ha
HEOOJIbIIMX TUIOLIAIIX MPEACTABIIEHBI JIyTa U JIyTOBbIE CTEIIH.

bbun ncnonb30BaHbI CIEAYIONIME METOIbI CCIICIOBAHUS

— reo00TaHUYECKOE OMMMCAHUE (BBITIOIHSIIOCH TI0 CTAaHAAPTHOU METoauKe [4];
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— aHaM3 (UTOCOIMOIOTHYECKOTO CTIIEKTpa coobiecTBa [3];

— aHam3 6MOMOP(OTOTHIECCKUX 0COOSHHOCTEH 0COOCH MOIYIIAINK, BKIFOYast
CTaTUCTUYECKYIO0 00pa0OTKY MOJTY4YEHHBIX JTaHHBIX [S];

— AHAJIM3 BUTAIUTETHOMN CTPYKTYPHI NOIYJSILMH [2].

OO6beM BEIOOPKH MOJICIBHBIX 0co0ei — 50 IK3.

Pe3yabTaThl HCCJIeIOBAHUS U UX 00CYKIEHHE

B Tabn. 1 moka3an BHUIOBOW COCTaB COOOIIECTBA C YKa3aHHEM JJISI KaXKIOTO

BUJIa €r0 (PUTOCOIMOJIOTUYECKOTO CTaTyca.

Taoauuna 1
CoctaB BHI0B €0001eCTBA H UX (PUTOCOLMOJIOTHYECKHIl CTATYC

Bun DUTOCONMOJIOTHYECKHI CTATYC Oouiue

Festuca pratensis

Arrhenatheretalia

3

Leucanthemum vulgare

Arrhenatheretalia

Achillea millefolium

Arrhenatheretalia

Alopecurus pratensis

Arrhenatheretalia

Trifolium pratense

Arrhenatheretalia

Dactylis glomerata

Arrhenatheretalia

Mentha arvensis

Molinietalia

Poa pratensis

Arrhenatheretalia

Prunella vulgaris

Arrhenatheretalia

Vicia cracca Arrhenatheretalia
Galium boreale Arrhenatheretalia
Centaurea jacea Arrhenatheretalia

Coronaria flos-cuculi

Arrhenatheretalia

Elytrigia repens

Arrhenatheretalia

Galium verum

Galietalia veri

Geranium pratense

Arrhenatheretalia

Inula britannica

Arrhenatheretalia

Lotus corniculatus

Arrhenatheretalia

Arrhenatheretalia

Polygono arenastri-Poétea annuae
Arrhenatheretalia
Arrhenatheretalia

Stellaria graminea Arrhenatheretalia

Taraxacum officinale Polygono arenastri-Poétea annuae
Thalictrum minus Galietalia veri

Trifolium repens Polygono arenastri-Poétea annuae
Fragaria viridis Galietalia veri

Pimpinella saxifraga
Plantago lanceolata
Sanguisorba officinalis
Silene cucubalus

I I I R LN NN Y N BN DS

M3 T1abn. 1 oyeBHMIHO, YTO BHMIOBOE OOrarcTBO cooOIecTtBa — 27 BHJIOB,
IOMHHAHTOM siBisieTcst Festuca pratensis (ooumue — 3 Oama).

B 1abn. 2 moka3aH pUTOCOIMOJIOTUYECKHIM CIIEKTP M3Y4EHHOTO COOOIIECTBA,
KOTOPBIU SIBJISIETCS €r0 BAXKHEHIIEN XapaAKTEPUCTUKOM, OTPAKAIOIIECH SKOJIOTHUECKUE
YCJIOBHSI MECTOOOWTAHHUSI M CYKIIECCHOHHBIM cTaTyc coobriectBa. [Ipu moctpoenuun
CIeKTpa OBLIM WCIOJIb30BaHbI TOpsyikK kiacca Molinio-Arrhenatheretea (syrosas
pacTUTENbHOCTH) U Kiaacc Polygono arenastri-Poétea annuae (coo6imecTBa JIyroBbIX
1acTOMIIY).
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Taoauna 2
DUTOCONNOTOTHYE CKUIl CTIEKTP 000 11IeCTBA

CI/IHTaKCOH Yuciao BHUI0B
20Cc0JII0THOE %
Arrhenatheretalia 21 79
Polygono arenastri-Poétea annuae 3 11
Galietalia veri 2 7
Molinietalia 1 3

B m3ydennom coobiectBe mpeobnamaror Buabl mopsaka Arrhenatheretalia
(HacTosime Jyra). HesnaunrtensHo mpenctaBieHbl Buabl mopsakoB Galietalia veri u
Molinietalia, 4yTo cBHIETEILCTBYET O CJIa0OW IMEPEMEHHOCTH BOJHOTO PEXHMa
nouBbl. Ha ocHOBaHMM HEBBICOKOr'O ydacTHsl BUIOB Kiacca Polygono arenastri-
Poétea annuae MoXXHO cienaTh BBIBOJ O TOM, YTO COOOIIECTBO HMCTIOJIB3YETCS Kak
CEHOKOC CO CJ1a0bbIM BbITIacOM 1O oTaBe. B Tabn. 3 mpuBeneHsl Mopomerpuyeckue
napameTpbl 0CO0CH MOMYJISAIUN U UX CTATUCTUYECKAsT OTICHKA.

Taoauna 3
Buomopd osiornyeckue napaMmeTpsl BIOOPKH 0C00€e i MOIMYJIs A
Leucanthemum vulgare
ITapameTp Cpeanee Oummoka cpeanero | Kodpduumenr
apudpmeTuyecko | apudMeTHYeCKOro Bapuanuu, %o
e 3HAYEHUS

OOmas BeICOTa paCTeHUS, CM 51,31 521 24
Yuciio IUCThEB Ha TIIABHOM 15,72 1,33 40
mooere, 1T
JlnuHa caMoro OOJIBIIIOTO 4,35 0,42 29
JINCTA, CM
JlnameTp comBeTus, cM 4,95 0,39 32

Kak BugHo w3 Tabn. 3, momymsmmst Leucanthemum vulgare mpenctaBnena
KPYIHBIMH 0COOsIMU: BbIcoTa Oosee 50 cM, 4MCIIO JMCTHEB CBbIE 15, nuamerp
COLBETHUS NPUOMKAETCA K 5 M. YpOBEHb BapbUPOBAHUS ATUX MMapaMETPOB JIKUT B
npezaenax cpeanux 3HayeHui: 24 — 40%. [IpuBeneHHbIE NaHHBIE CBUAETEIBCTBYIOT O
0JIarONpUsITHBIX YCIOBUAX OOMTaHUSI TIOMYJISLIUY.

Tabauna 4
BuranureTnslii ciekTp nomyasimuu Leucanthemum vulgare
M0 MOKA3aTeJI0 «BbICOTA PACTEHUS»
Kunaccsl BuTanurera
XapaKkTepHCTHKA Kj1acca A b B
BHUTAJIUTETA (mpouBeTaonme (ocobu (yruetennbie
ocoom) HOPMAJILHOTO ocoou)
pa3BUTHSA)
Jlnana3oH n3MCHEHUS 21-42 43-62 63-86
MpU3HAaKa
AOGcooTHOE YnCII0 0co0eit 9 32 9
B KJlacce BUTAUTETa
JloneBoe yuactue ocobeit 18 64 18
Ki1acca BUTanurTeTa, %
Tun BuTaureTa HopMmaJibHbI
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B Tabn. 4 mnpuBeneH BUTAIMTETHBIM CHCKTP W3YYCHHOW TOMYJISIIAA
Leucanthemum vulgare. OH cBHAETEIBCTBYET O XOPOIIEM COCTOSHHU TOMYJISIINH,
KOTOpasi MOKET pacCMaTpHUBaThCs KaK YCTOWUYMBAs: B HEW IpeolsanaroT ocoOu co
CPEIHUMU 3HAYECHUSMU [MapaMETPOB.

BriBoabI

[To pesynpTaTam ucciaeI0BaHUS MOXKHO CACNIATh CJICAYIOIIUE BBIBOIBI:

1) pactuTenbHOE COOOMIECTBO, B KOTOPOM H3y4alach  MOIYJIAIUS
Leucanthemum vulgare, npencrasmsier mopsimok Arrhenatheretalia kmacca Molinio-
Arrhenatheretea. Anamus3 BHIOBOTO cocTaBa coOOIecTBa IOKas3a, YTO OHO HeE
WCTIBITBIBAET CYIIECTBEHHOTO AHTPOINOTEHHOTO BJMSHUA W  XapaKTepH3yeTCs
YCTOWYMBBIM PEKUMOM YBJIQKHEHHS 0€3 TIEPUOIOB TIePEChIXaHMS;

2) momymsims Leucanthemum wlgare xapakrtepusyercs —CICIYOIIMMU
CPEIHMMHU 3HAYECHUSIMH OCHOBHBIX OMOMOP(OJOTHUECKHX MMapaMEeTPOB: BBHICOTA
pactenus — 51,31 cM, 4uCIIO TUCTHEB HA TJ1aBHOM Todere — 15,72 miT., AMHa camoro
Oosboro JIMcTa — 4,35 cm; quamerp cousetust — 4,95 cm. Koadgdunment Bapuannu
ATHX TIOKa3arenel JexuT B npenenax 20—40%;

3) TUN BUTATUTETa MNONMY/SIIUU IO TNapaMeTpy «BBICOTA PACTCHUSD —
HOPMAJIbHBIM: COOTHOIIIEHUE MPEICTABICHHOCTH OCOOEH BUTAIMTETHBIX TPyMNN —
18%, 64%, 18%. DT0 cBUIETENLCTBYET 00 ONTUMAIILHBIX YCIOBHUAX CYILIECTBOBAHUS
W3y4EHHOU NOITYJIALUY;

4) pe3yabTaThl HCCIICIOBAHMS MOTYT OBITh MCITOJIb30BaHbI MPH OIIEHKE 3aI1acoB
PaCTUTEIIHLHOTO CHIPhSI U MOAOOPE y4aCTKOB JJIsl BBEASHUS BHUIA B KyIbTypy [7]. B
HACTOSIIEE BPEMs BUJ M3Y9aeTCs JIJIsl BBIIBJICHUS OMIIMOHHON IIEHHOCTH.
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ConpaTroBa Maprapura B.IIaIll/lMI/lpOBHal, Haymoga Jlenusa FyMepOBHa2
1 — macucmpanm D@I'BOY BIIO BITIY um. M. Axmynnet, 2. Yepa, Poccus

2 — HayyHblll pyKosooumeinb, npogeccop BI'TIY um. M. Axmynnsi, K.0.H.

BJIUAHUE PEKPEALIMOHHOI'O ®AKTOPA HA PACTEHUSA
HATTIOYBEHHOI'O ITOKPOBA IINPOKOJIMCTBEHHOTI'O JIECA
JIECOITAPKA M. JIECOBO10OB BAHIKUPUHU

AKTYyaJIbHOCTB Mccjen0Banus. [[puropouble geca noaBepratoTCcs CUIbHOMY
BIIMSIHUIO PEKpEalMy, 4YTO MPUBOAUT K Pa3BUTHIO IPOLIECCOB PEKPEALMOHHON
CYKIECCHUHU JIECHBIX (DPUTOLIEHO30B. B Xone Takoil CyKUECCUU MEHSIOTCS BHUIOBOM
coctaB (UTOLICHO30B U OuomMop(osoTHIeCKUe MapaMmeTpbl BHUIOB PpacTEHUU
HallOYBEHHOTO MOKpoBa. [l03ToMy n3yueHue xapakrepa peKpeaioOHHbIX W3MEHEHHM
(UTOLIEHO30B U PEAKIIMU OTAEIbHBIX BUI0B HAlIOUYBEHHOTO TIOKPOBA aKTYaJIbHO.

ear wccaenoBaHuMsi — 10 JaHHBIM JIMTEPATYPbl OXapakTEPU30BATH
PEKpEALMOHHBIE U3MEHEHHU IIMPOKOJMCTBEHHOTO Jeca Jlecomapka um. JlecoBomoB
bamkupun (nanee JIJIB) u1 Ha OCHOBE OPUTMHAIBHBIX JTAHHBIX BBISIBUTH PEAKIIUIO
Asarum europaeum L. Ha pekpeanmoHHbINH (HaKTop.

3aJa4uM UCCJIeJ0BAHUSA:

— [0 JAaHHBIM JIMTEPATYpPbl OXApAKTEPHU30BAaTh COCTOSHUE  JIECHOM
pacturensHocTH JIJIB;

— 00CyAUTh 3aKOHOMEPHOCTH PEKPEAIIMOHHBIX CYKIIECCUI Ha YPOBHE BHUOB
pacTeHUN;

— Ha mnpuMmepe Asarum  europaeum  mnpoaHATU3UPOBATH  BIUSHUE
peKpearoHHoro (pakTopa Ha pacTeHHs] HAMOYBEHHOTO TOKPOBA Jieca HAa YPOBHSIX
0COOM ¥ MOMYJISIIIUH.

MeToauKa HCC/IEI0BAHUA

B xauectBe 00BEKTOB HCCEIOBAaHNS OBLIM BRIOpaHbl pacTUTEILHOCTH JIJIb 1
momyJysinust - Asarum europaeum — THUIIMYHOTO BHIA HAMOYBEHHOIO TIOKPOBA
IIMPOKOJUCTBEHHBIX JiecOoB. MccnemoBanusi mpoBOAWIMCh B UioHe-utose 2016 T.
bpinm CcTI0Ib30BaHbI CIICAYIONIME METOIBI UCCIICIOBAHUS:

— METOJ aHajM3a COCTOSTHUS pactutenbHocTH JIJIb 1o maHHBIM JTUTEpaTyphI
[4];

— MeTol Treo0O0TaHMYECKOTO OIMCAHMs PaCTUTELHOTO COOOIIECTBA IO
cTaHJapTHOU Meroauke [8, 9];

— OHMOMOP(OJIOTUYCSCKUM H IOMYJSIIAOHHBIA aHaJM3 BHJA pPACTCHUS B
(buTO1IEHO3€E MUPOKOJIMCTBEHHOTO Jieca [2].

— METOJ| CTaTUCTHYECKOW OOpabOTKM JIaHHBIX O COCTOSHUM OcoOeil
MOMYJISILUKN pacTeHuit [2, 7].

Pe3ynbTaThl HCCJICIOBAHNUSA U UX 00CYKIEHUE
CocTosiHHe pacTUTEJNBHOCTH Jecomapka uM. JlecoBogoB bamxupum.
Jlecomapky M mMapKu — 3TO TJIABHBIE COCTABJLIOIIME 3€JICHOTO HKOJOTMYECKOIO
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Kapkaca ropoja [3, 13], koTopsie 6JaroTBOPHO BIMSAIOT Ha aTMOcdepy (oboramaroT
€e KHCJIOPOJOM M OYMINAIOT OT 3arps3HAIONIMX BEIECTB), CHIDKAIOT YPOBEHb
IIyMOBOTO M BHUJEO-3arpsI3HEHUS], YIy4YIIalOT KIUMaT (TOBBIIIAIOT BIIAKHOCTH
BO3/lyXa M TMOHIKAIOT TEMIIEpATypy B KapKue Mecslbl, YIy4yIlIaroT BETPOBOM
pexuMm). Ilog BIMSHUEM aHTPOIIOTEHHBIX HArpy3ok (B TMEpPBYIO OYepenb
PEKpEAIMOHHBIX) COCTOSIHUE 3€JICHOr0 KapKaca ropoJIOB YXY/IIAETCs, BCJEIACTBUE
Yero CHMXKAETCSl U €ro poJib Kak (hakropa MoAfep:KaHus 0Jaromnoaydusi TOpoACKON
CpelBbl.

JIJIb mHaxonutcs B BocTouHOM 9acTu COBETCKOTO paifoHa T. Y(bI (3aJI05KEH B
1966 r. ma mmomaau 100 ra Ha Oasze cymecTByromux JjecoB IlapkoBoro
necHudectBa). B Hactosimee Bpems oOmias twomans JUJIb coctaBmser 130,3 ra, B
TOM YHUCJIE TIOKPbITasi IPEBECHBIMU HacaxaeHusiMu 1oiomanas — 110,9 ra (85,3 — ra;
KynbTyphl — 24,3 ra, penunsl — 0,4 ra; Beipyoku — 0,4 ra, npoceku — 0,9 ra); moJIsTHbI
— 11,3 ra; 6omota — 0,6 ra; Bogubie moBepxHocTd — 0,2 Ta; moporu — 2,6 ra;
XO3SIUCTBEHHBIE TIOCTPOUKH U COOpYkeHust — 2,4 ra [3].

Penbed JIJIb cnaGOBOJIHUCTBIN, C HE3HAUMUTEIbHBIM YKIOHOM MECTHOCTH K
3anany. Ha Tepputopun umeercs poaHUK, BOagaronmii B peuky CyToJIOKy, KOTopas
aBisieTcs ceBepo-3anannHou rpanunen JIJIb. ITlousennsit noxkpos JIJIb npencrasiieH
TEMHO-CEPBIMH U CEPBIMU JIECHBIMU MTOYBaMH.

Pacturensnocts JIJIb mpencraBieHa mmMpOKOIMCTBEHHBIME JiecaMu w3 T ilia
cordata, Quercus robur, Acer platanoides, Ulmus laevis, U. glabra. B moanecke —
Corylus avellana, Euonimus verrucosa, Padus avium. He0Gomblnyro IUIOIIAab
3aHMMaroT ocuHHKKK 13 Populus tremula, omsrmanuku w3 Alnus incana u A. nigrum,
Mmerotest uckyccTBeHHbIe Hacaxaenus Pinus sylvestris, Populus balsamifera, Larix
sibirica, Malus domestica. B mnentpanpHoit uyactu JIJIB mo omymkam JIeCHBIX
MacCUBOB B BHWJIC KypTHH W HeOOJbIMX awied mocaxensl Betula pendula, Piea
excelsa u Picea obovata [5]. B nanmouBenHOM mokpoBe mpencTaBieHsl Aegopodium
podagraria, Urtica dioica, Milium effusum, Carex praecox, Anemonoides
ranunculoides, A. altaica, Primula veris, Corydalis hallerri, Pulmonaria obscura u
Ap.-

o HEJIaBHEr 0 BpPEMEHU TEPPUTOPUS JUIb HAXOAWJIACh B
HEYJOBJIETBOPUTEIHPHOM COCTOSIHUM: OTMEUYAJIMCh CYXOCTOM M BETPOBAIIbI, HE
pacuMINalICs TOJAPOCT U3 KJIEHAa aMEpPUKAHCKOTO, ObLIa MOJypa3pylieHa TOPOKHO -
TPONMHOYHAsA CE€Th, UMEJIOCh MHOIO CTHXMIHO NPOTONTAaHHBIX TPOMHHOK. YKMBOM
HAIOYBEHHBI TIOKPOB  HCIBITHIBA CWIHHOE BIMSHUE BbITANTHIBAHWS, IIPOLIECC
(dopmMupoBaHUsT JIECHOM TOJCTUIIKUA ObLJ HapyIleH, HAOMOAAIOCh YIUIOTHEHUE TMOYBBI U
BHEIPEHKE PY/AEpaTbHBIX BUIOB, OTMEYAJIACh 3aXJIaMJICHHOCTh TeppUTOpur MycopoM [3]. B
2014 roxy OblmM HadaThl pabOTHI MO peKOHCTpyKIMH Tepputopun JIJIb: pemoHT
JOPOXKHO-TPOIIMHOYHOM CETH, YCTPOMCTBO CHOPTMBHBIX IUIOIIAJOK, JETCKOU
IUIOIIAAKH, TUIOIIAAKA JJIsi TMKHUKOB, YCTAaHOBKAa OHOTYyalleTOB, TNPOBEACHUE
CaHUTAPHBIX BBIOOPOYHBIX PYOOK, pacuMCTKa BaJe)KHHWKA W CyXocTos U ap. Ha
MOJIAHAX TPOBEJAEHBI TMOCAJIKH TMEH3KHBIX TIPyNN M3 CAKEHIEB COCHBI
OOBIKHOBEHHOM, €nu  KoJro4yed, psAOuHbl 0ObIKHOBeHHOUW. Ilo okxoHuUaHuuU
pexoHcTpykimu JIJIb  J0mKeH cTath COBpPEMEHHBIM OOBEKTOM  JIaHAIIA(THOM
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ApPXATEKTYpPbl C PErIaMEHTHPOBAHHOW peKpealyen. OJTO JIOJDKHO CKa3aTrbCsl Ha
COXpPAHEHUU CYIIECTBYIOIIMX HACAXKJIEHU U BOCCTAHOBJICHUH TPABSIHOIO IMOKPOBA,
oborarutcsi opHUTOhayHa.

XapakTepucTHKa BJIUAHUS PEKPEANMOHHOTO (paKTOpa HA JIECHYIO
pacTuTeJibHOCTD. [lon BiMsHHEM pekpeary MPOUCXOAAT TIIyOOKHE M3MEHEHHS B
COCTaBE U CTPYKType (HUTOILIEHO30B Jieca. DTOMY BOMPOCY TMOCBSIIEHO MHOTO
TuTEpaTypHbIX HUCTOYHUKOB [1, 6, 10—11 wm gp.]. ABTOpPBI yKa3bIBalOT, YTO
BCJICJICTBUE BJIMSIHUSL YEJIOBEKAa Ha JIECHBIE COOOIIECTBA MPOUCXOJT aUIOTCHHBIC
pPEKpeaIMOHHbIE CYKIIECCHH PAaCTUTENLHOCTH, KOTOpbIe HAOMIOMAOTCS B Jiecax
3€JIEHBIX 30H TOPOAOB M B Jecomnapkax. OOImas XapakTepUCTHKAa PEeKpearmoOHHBIX
CYKILECCHUM JIECHBIX PACTUTENBHBIX COOOIIECTB MPUBEACHA B TAOJUIIE.

Tabanua
H3meHeHne JieCHOro coo01ecTBa B X0/1¢ peKpeannoHHoM cykueccuu (mo: [8])

pu3nak CTagum CyKIecCHu
[ 1 i
Bmusnve pexpeatvin Cnaboe Cpennee Cwib Hoe
[Toxcrunka CoxpansieTcst XopoIo YacTHuHO HapyleHa Ncuesna
HpeBocToit B xopomem cocrosinun | CHmkatotcs npupoctsl | HaumHaeT ycwixarb
Bo3o6HoBnE HIAE [IpencraBneHo OtcyrcrByer OrtcyrcrByer
[Tonnecok Xopo1io pa3Bur Uzpexen OrtcyrcrByer
HanouBennblii okpoB | TunudHel 115 Jeca Hcuezaror JIyroBeie TpaBsl,
TEHEBBIHOCJIMBBIC BUIBI, | TPHUCTIOCOOJICHHBIE K
TOSIBJISTFOTCSI JTyTOBBIE WHTEHCHBHOMY
TpaBbI BBITANTHIBAHUIO, U
pyJepasbHble BHIbI

BnusiHue OTIbIXalONMX Ha JIEC Pa3HOOOPA3HO: OHU BBITAIITHIBAIOT PACTEHMS,
VIUIOTHAIOT TOYBY. MEHSIETCA B MEPBYIO OYEPEAb HAMOYBCHHBIM TMOKPOB. Tak, B
IIMPOKOJIMCTBEHHBIX JIeCaX Ha CMEHY TUIMYHBIM JIECHBIM TpaBaMm (Asarum
europaeum, Polygonatum officinalis, Paris quadrifolia u np., mpuxomst myrosbie
tpaBel — Dactylis glomerata, Festuca pratensis, Geranium pratense u np.
Aegopodium podagraria BbIOep)KHMBaeT  BBITANTBIBAaHME U Coxpansercs. [lpu
CUJILHOM PEKPCAIlMOHHOM BJIMSHWM HAMOYBEHHBIM TOKPOB HAYMHACT HAIIOMHUHATH
JyroBOE MAcTOMINE C TpeoOiagaHueM HU3KOTPaBbs, B TepByto odepeab Plantago
media, Taraxacum officinale, Poa annua. Kpome TOTO, YHUYTOXKAKOTCA
KpacuBoIBeTymme pacteans. OcoOCHHO CTpanaroT OT cOopa BeceHHHE dheMep OBl
(Anemonoides, Scilla,Corydalis u gp.). Ilpu 3ToM paspyiaercs jecHas MOACTHIIKA,
HAIUYKUE KOTOPOU SIBJICTCS BAKHBIM YCJIOBHEM >KM3HHM JICCHOTO COOOIIECTBA: B
MOJACTUJIKE W HEMOCPEICTBEHHO TIOJI HEW pPaCIOJIOKEHBI KOPHH OOJBIIMHCTBA
TPaBAHBIX PACTCHUM.

XapakTepucTuka  HMCCJIeI0BAaHHOTO  (uroneHo3a. ['eoboTaHmueckoe
onucanue Obuio BbImoJiHeHO M. CommaroBoi 10.07.2016 r. B JIJIb. CooOiiectBo
npeactasmsieT kiaace Querco-Fagetea Br.-Bl. et Vlieger in Vlieger 1937, mopsmok
Fagetalia sylvatica Pawlowski in Pawlowski et al. 1928, coro3 Querco roboris-
Tlilion cordatae Solomeshch et al. 1993. ®opmyna apeoctos: SK3JI26. Bricota
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npeBocTost — 20 M, COMKHYTOCTh KpoH — 0,7. [IpoeKTMBHOE MOKPBITHE HATIOYBEHHOTO
nokpoBa — 60%, cpennss Beicota 30 cM.

B HanmouBeHHOM MOKpOBE MpeAcTaBieHO 26 BUAOB pacTeHUM, JBa BUAA —
Asarum europaeum u Aegopodium podagraria — xapakTepu3yroTcs oOwiaveM 2
Oamma, octampbHble — 1 Oamwr. B ¢GUTOCONMMONIOrMYIECKOM COCTaBE HAIOYBEHHOTO
MOKpOBa mpeo0JiaaroT JecHble BB kiacca Querco-Fagetea — 64%. OnnHako
BCJIC/ICTBE  PEKPEAMOHHOIO  BJIMSHUS ~ MPOUCXOAUT  CHUHAHTPOIU3AIUS
HAallOYBEHHOTO TIOKpOBa JieCAa U MOTOMY B €r0 COCTaB€ OTMEUEHbI BUIIbI
CHHAHTPOIIHBIX  KiaccoB pacturenbHocTd:  Molinio-Arrhenatheretea  (12%),
Artemisietea vulgaris (8%), Plantaginetea majoris (8%), Galio-Urticetea (4%).

Anaau3 mnomyasimud  Asarum europaeum B HM3YYEHHOM COOOIIECTRBe.
OcHoBHble OuoMOp(ooruueckue mnapamerpbl (cpeaHee apupMETHUecKoe U
koa(dunment Bapuanmun): qimaa mcta — 3,01 cm u 41%; nmpuna mucta — 3,76 cm u
34%; nmuHa uyepemka yucta (0, 92 cm u 43%). Bce tpu Guomopdosiornyeckux
MoKazarelis UMEIOT CXOJIHbIM cpeaHuil ypoBeHb Bapuaruu (36%, 31%, 41%), To
€CTh MPUMEPHO OJIMHAKOBO OTPAKAIOT BapbUPOBAHUE KOJIOTO-(DUTOLIEHOTHYECKUX
YCJIOBHM OOWTaHUSI KOHKPETHOW OCOOW. DTO CBUAETENbCTBYET 00 OTCYTCTBUU
nuddepeHIald BHYTPUTOMYJISIITUOHHBIX 3KO0JIOTO-(PUTOIEHOTUYECKUX YCJIOBHIA,
KOTOpBIE CO3/1aBaJid Obl 0COOO OJIArONMPUSATHBICE WM 0CO00 HEOJaromnpusTHHIC
YCIOBUS JUIsl JKA3HU PacTeHUW. AHaIW3 BUTAIMTETHOTO CIHEKTpa MOMYJISALHNU
MOKa3aJl, YTO OHA OTHOCHUTCS K HOPMAILHOMY THITY.

CpaBHeHHE TOJYYEHHBIX ITAHHBIX C JAHHBIMH, MOJyYCHHBIMH HAMHU paHee
[12], moka3asio, 4YTO BCE XapaKTEPUCTUKU COCTOSIHUSI COOOIIECTBA W MOIMYJISIIUU
pa3IMYalOTCs]  HEIOCTOBEPHO. ITO  MOXKHO OOBSCHUTH TEM, YTO PEKUM
PEKpEaIMOHHOTO BO3JIEHCTBUSI COXpAaHWIICS Ha OgHOM ypoBHE. Kpome Toro, kak
nokazain JL.IL Peicun [11], Asarum europaeum oTHOCHUTCS K YHUCITYy BUIOB C BHICOKOM
PEKpEAMOHHON YCTOMUUBOCTHIO (KOADPUIIMEHT UHANBUNYATHbHON YCTOMYUBOCTU —
K., pasen 0,31).

3aKIoueHue

BrinmonnenHoe HCCIICAOBAHUC II0OKa3ajlo, 4YTO JICCOIIapK HM. HGCOBO,HOB
BaIIIKI/IpI/II/I HCIIBITBIBACT CHJIbHOC aHTPOIIOICHHOC BJIMAHHNC, KOTOPOC ITPOABIACTCA B
M3MEHEHUU (PIIopbl U pacTUTENLHOCTH. OTpaXEeHUEM BIIMSHUS PEKPEAMH SBIISETCS
BHCAPCHUC B COCTAB JICCHOI'O PAaCTHUTCIILHOT'O COO6H1€CTBa SHAYUTCIBbHOI'O YHCJIA
CHHAHTPONHBLIX BuAOB u3 kimaccoB Molinio-Arrhenatheretea R.Tx. 1937,
Artemisietea vulgaris Lohmeyer et al. ex von Rochow 1951, Polygono arenastri-
Poetea annuae Rivas-Martinez 1975 corr. Rivas-Martinez et al. 1991, Galio-
Urticetea Passarge ex. Kopecky 1969. Asarum europaeum, no JLII. Peicuny [10],
ABIACTCA BHUIOM, O6J'Ia,Z[a}OH[I/IM BBICOKOH TOJICPAHTHOCTBIO K BIIMSTHUTIO
peKpeannoHHOTO (pakTopa. ITO MOATBEPKACHO PE3yJIbTaTaMH BBITIOJTHEHHOTO HaMU
UCCIIC/IOBAHUSA: OCHOBHBbIE OHOMOp(oJIOrHYecKUe Mapamerpbl 0co0eil MOMmyJsuu
(1yMHA JKCTa, MMPUHA JIMCTA, AJIMHA Yepellka JUCTa) XapaKTEepU3yITCsi YMEPEHHO
BBICOKMMHU 3Ha4eHWs MU Kod(ddunmenta Bapuaiuu (36-41%) u CymecTBEHHO HE
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W3MEHWINCh 3a JBa rojaa HaOmogeHwi. [lomymsmus coxpaHuiaa HOpMaTbHBIN
BUTAJIMTETHBINA CIIEKTP.
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BJIMSAHUE ITOJIMMEPHbIX TUJIPOTEJIEN PA3HBIX
MPOU3BOJAUTEJIEN HA CHLORLLA VULGARIS

['unporens mnpeacTtaBisger coOoOWl HaOyxXmMe B PacTBOpPUTENE IJTMHHBIC
MOJIMMEPHBIE TIETH, CIUTHIC APYT C APYTOM IOMEPEUYHBIMU KOBAJICHTHBIMH CBSI3SIMHU
(cmmBKaMM) B E€AMHYIO TMPOCTPAHCTBEHHYIO CeTKy. llomuMepHbie runporenu
00J1a71a10T YHUKAJIbHOM CIIOCOOHOCTHIO MOTJIONIATh U YACPKUBATh MPU HAOyXaHUU 10
JIBYX JUTPOB JUCTUIUIMPOBAHHOM BOAbl Ha 10 rpamm ruaporens wim okosio 0,11 n
nUTare’lbHOro pactBopa Ha 1 r mpemapara [10]. OTo B cBOIO ouepelb BbI3BIBACT
OO0JIbIION MHTEpeC, B CBS3U C MpobJieMaMU BJIArOCOXPAaHEHHsS B TOYBaX B
AKCTPEMAIBHO JKapKUX CTPaHaX M 3aCYIDIMBBIX peruonax [9].

B To ke BpeMmsi, TOMUMO BOJIbI, PACTECHHUSIM HEOOXOIMMA «IIOIKOPMKa», B BUJIC
ynoopenuid. Ynoopenus ObIBalOT MUHEpalIbHbIC U opraHudeckue. OqHUM U3 BHJIOB
OpraHMYecKuX  yJnoOpeHuil  sBIsIIOTCA ~ OWomacca  MHMKPOBOJOPOCIEH U
UaHOOAKTepuil. DKCIEPUMEHTAILHBIM IyTeM OBLIO JOKa3aHo, 4YTO Owomacca
(KyIbTypaJibHasi KHAKOCTh) TIOUBEHHBIX BOJOPOCTECH M HMUHOOAKTEpH criocoOHa
yiIy4ymarh (QU3UKO-XUMHUYEeCKUd pexuMm nouB [2]. BogopocneBas Ouomacca
oboramaer mouyBy a3zoToMm, (ocdopom, Kammem, HOAOM U 3HAUUTEIHHBIM
KOJIMYECTBOM MHUKPOAJIEMEHTOB, TIOTIOJIHAET TaKke €€ OakTepuaibHyI0 MUKPODIOpY.
[Ipy »TOM B mMOYBE MHKPOBOAOPOCIHM pazjararoTcs ObICTpee, 4YeM HaBO3HbBIC
ynoOpeHus, M HE 3acopsioT €€ CEeMEHaMH COpPHSKOB, JIMYMHKAMH BPEIHBIX
HAaCEKOMBIX, CTIOpaMH (PUTOMATOTEHHBIX TPUOOB, OKAa3bIBasi 3HAYUTEIHHYIO TTIOMOIIb B
MOBBIIIEHUU IUIOJOPOJUS TMOYB, HMX PEKYJIbTUBALUU, T[IOMOJHEHUU 3aracoB
OPraHMYECKUX BEIIECTB U TOBBIIICHUN YPOKAMHOCTH CEIBCKOXO3SIHCTBEHHBIX
KynbTyp [4], [5]. Kpome TOro, cmocoOHOCTh K CamMOCTOSITEIbHOW a30T(UKCAIIUN
CBOMCTBEHHA TOJIbKO TE€TEPOLUCTHBIM (opMaM IMAaHOOAKTEepU, KOTOpbIE Kak
MPOAYLEHThI OKa3bIBAIOT CYIIECTBEHHOE BO3/ICUCTBUE HA TJIOA0POIUE TIOYB.

B c¢Bs3u ¢ 3THM, aKkTyaJlbHBIM M TICPCTIEKTUBHBIM HAIpPABJICHUEM PEIICHUS
poOJIeM CENBbCKOTO XO35WCTBA B 3aCYIUIMBBIX PETHOHAX, SBISICTCS BO3MOYKHOCTh
COBMECTHOTO HCIIOJIb30BaHUS TIOJIMMEPHOTO TUIPOTEN U KyJIbTYPaIbHOM KUIKOCTH
MHUKPOBOJIOPOCIICH 1 ITHaHO OaKTePHil.

['maporens mpenacTaBisieT cOOOM MOJMAKPWIAMUIHBIN TToMMep [ 6], KOTOpbIit
CUHTE3UPYIOT W3 akpwiamuzaa [7]. JlaHHOE BEUIECTBO SBISETCA CMEPTEIbHBIM
HEUPOTOKCHHOM, W OBLJIO YCTAHOBJIEHO, YTO OH BBI3BIBAET PaK y JIAOOPATOPHBIX
AKUBOTHBIX [8]. OHAKO, BHECEHHE MPENAPATOB HA OCHOBE MOJIMAKPUIIAMHUIA B TIOUBY
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apUIIHBIX 00JIaCTe WMeEEeT BBIPAKCHHOE IIOJIOKHUTEIHHOE BIHMSHHE Ha POCT U
BbDKMBaHUE pactenuit [10].

Lenpto gaHHOM pabOTHl OBLIO WM3YUYEHUE BIMSHUS TOJMMEPHBIX THIIPOTENeH
pasubix npomsBoauteneit Ha Chlorella vulgaris. B ¢Bsi3u ¢ 1ienbro ObUM OCTaBIICHBI
CleAyIolMe 3aqaun: KylnbTuBupoBanue imramma Ch. vulgaris, mombop rumporeneit
pPa3HBIX TPOM3BOJUTEIICH, OICHKA BIMSHHS THAPOTEICH Ha MOpP(OMETPHISCKHUC
MOKa3aTeJH KJIETOK BOJOPOCIIH.

Js sKcTiepuMeHTa ObLIH B3SATHI CJICAYIONINE THIPOTEIIH

1. Ha ocHOBe comosmMepa JUALTIIIUMETHIDIAMOHUH XJIOPH/Ia U aKpHJIaMH/Ia,
paspabotannbiid Ha Kadenpe xumuu BI'TIY um. M. Akmymer (manee « I TIV»);

2. AxBacop6 3005 KL (cpemnwuit), ctpana npousBogutenb - Opannus (nanee
«DpaHuus»);

3. Illroxocopd 660 MuKpo, CTpaHa NPOM3BOAWUTEIh - | epmaHus (mamee
«I'epmanmsny).

B xadecTBe TecT-00bEKTa OBLT HCTIOJB30BaH INTAMM MHKPOBOIOPOCIIH
Chlorella vulgaris (76.532-06*): BCAC 76*. (Chlorella wilgaris var. viridis Chodat
1913). Chodat R. (Geneva strain 45). Mzommposan u3 mpecHoro Bomoema. Jem.: SAG (211-12).

DKCIIGpUMEHT TIPOBOAWIIM B JBYX ITOBTOPHOCTSAX, KOHTPOJIEM SBJISJIACH
KyJIbTypaJbHas KUIKOCTh UCCIICTyeMOro BH/1a 0€3 BHECCHUS THAPOTEIIA.

JIJis mpoBeAeHHUsT SKCIIEPUMEHTA IITaMM KYyJIbTUBHPOBAIM B TEUCHHUE IBYX
HEeNelnb, C TOCJEAYIONMM YYeTOM 4YHCiIa KJIETOK B cYeTHOW kamepe [opsieBa
(6,34x10°M%). OnTHYECKYO MIOTHOCTS KY/IbTYPAIbHOMN KHAKOCTH OMNPEEISIH C
nomo1pio GoTosnekrpokoiopumerpa (KOK-3-«30M3y) (tabdu. 1) [3].

Tab6auna 1
Ontuueckas wiotnocts Chlorella vulgaris
Ne uzmepenus
JuctuimmpoBanHas Boja Chlorella vulgaris
ccreyemMast U IKOCTh
1 0,000 0,256
2 0,000 0,252
3 0,000 0,251

[Torpemmnocts w3Mepenuss Ha OOKe ¢  wucciaenyeMbIMU  KUIKOCTIMHU
cocTtasiisia +0,05.

Pacuer maccel rugporens s 3KCIEPUMEHTa AENAM M0 MX BIMTHIBAIOLLIEH
crocooHocTH, kKotopas mist «bI'TIY» coctaBisier Ha Ir mpemapara - 171 KHUIKOCTH,
st «Ppanums» u «I'epmanus» 1o 0,371 )KUIKOCTH COOTBETCTBEHHO. CIieI0BATENBHO,
ruaporend Opanmu B cieayroumx koiuuectBax: «BI'TIY» - 0,01r; «®panuus» u
«I'epmanus» o 0,03 T.

B nipo6upku ¢ ruaporenemM 3amBay 1o 10 M KynbTypaibHOU xuakocta Ch,
vulgaris. IIpocmotp npoBoWIM Ha 3, 7 CYTKH, YUUTBIBAsK MIPOIIECHTHOE COOTHOIIICHHE
KUBBIX/MEPTBBIX KJIETOK (TabJI. 2), MOp(HOMETPUUECKHE U3MEHEHMSI, OKPACKY KIIETOK,

60




BIIMSTHUE HA TPOIECC aBTOCTIOpooOpa3zoBaHus. B KakIoM mpocMOTpe MpOBOIMIN
n3MepeHus guamerpa S0 KIeTok.

Tadauna 2
IIpoueHTHOE COOTHOIIIE HHE KUBBIX/MEPTBBIX KJIETOK, %o
[Tpo6Ga Cyrku
Bpewms 3 7
JKUBBIE MEPTBBIC JKUBBIE MEPTBBIC

KoHnTpois 96,0 4.0 98,31 1,69
BI'T1Y 89,55 10,45 92,39 7,61
Dpannus 100 - 92,59 7,41
I'epmanus 93,22 6,78 92,16 7,84

Ha 3-e cyrkm mpocMoTpa B KOHTPOJIE BHUIHWMBIX OTIMYHHM B KIIETKAaX HeE
HAOJIFOJIa]IOCh: TPAHULIBl BHYTPEHHEIO COJIEPKUMOTO KJIETKH OBLIM  XOPOIIO
OYEpPYEHBI (XJIOPOIUIACT U MUPEHOU] YETKO BUAHBI), OKpACKa KJIETOK - SIPKO 3eJieHas,
aBTOCTIOPbI enuHuuHble. Brmumsaue ruaporens «BI'TIY» na knetkun Ch. vulgaris
MIPUBOJMIO K TOMOT€HHOCTH BHYTPEHHETO COJIEPKMMOTO (CTPYKTYphl OBLIN CJIa00
OYEPUEHBI), IPU 3TOM OHHU COXPAHSUIM APKO 3€JEHYI0 OKPACKY, €AMHUYHO HUMEIUCH
aBrocnopsl. Bo3zuenctBue ruaporenen «@Ppanuus» u «l'epmanHus» HE BBI3BIBAIO
U3MEHEHUH MOpP(OJIOTHYeCKUX TOKa3zarenel KIETOK BOJOPOCIH, aBTOCIOPHI HE
oOHapyxeHbl. MUHUMaNbHBIM CpeIHUN Auamerp Kierok umena npoda «BI'TIY»
(3,25MkM), MakcuManbHbId - «@panius» (4,87vMkMm). KoHTponbs umen 3HaueHue
3,92mKkMm (puc. 1).

Ha 7-¢ cyrku wMopdosoruueckue nokasarean kietok Ch. vulgaris
COOTBETCTBOBAJIM OMNMCAHUIO JauarHo3a Buaa [l]. B Tpex skcneprMeHTanbHBIX
npobax HaOOJaNM: OTCYTCTBHE YETKOW TpaHUIbl BHYTPEHHETO COACPKUMOTO
KJIETKH (TOMOTE€HHOCTh XJIOpOIUIacTa W THUPEHOW]a), B HEKOTOPHIX KIETKax -
OTXOXJIEHHUE TPOTOIUIACTa OT 000JIOUYKH. MUHUMAIBHBIA JTHaMETP KIETOK HMENU

KoHTposib (3,60MxkM) u  «BI'TIY» (3,94MkM), MakcuMmalibHbli - «I'epMaHusD)
(4,70mrm). TIpoba «Ppanius» umena 3HadeHue 4,53MKM.

6

5

4 O3-e cyTKH

3

B 7-¢ CYTKH

2

1

O T T T

KoHTpos BITIV Opanmms [ epmaHns

Pucynok 1. Cpennuii qjuamerp KIE€TOK, MKM
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B pesynbTare wuccrnenoBaHuss ObUIO  YCTAaHOBJIEHO, YTO  BO3JIEHCTBHE
MOJIMMEPHBIX TUIpOTreNell pa3HbIX MPOU3BOAUTENEH HE BBI3BIBAIO TOKCHYECKOTO
s¢dekTa, NPUBOAAIIETO K MOAHOW sauMuHaimu kietok Ch. vulgaris. Bausuue
ruaporeneii  «bBI'TIY», «@panuus» u «l'epmanus» Ha MoOp(pOMETpHUECKUE
MOKa3aTey BOJOPOCIM U TMPOLEHTHOE COOTHOIICHHE >KUBBIX/MEPTBBIX KIIETOK
BBISIBWJI HE3HAUMUTEIbHBbIE M3MEHEHUSI B CTPYKType KIETOK (TOMOT€HHOCTb
MPOTOIUIACTA); MPOLIEHT KHUBBIX KJIETOK BO BCEX 00pasiiax cocTaBui He MeHee 85%.

Takum o00pazoMm, MOXHO PEKOMEH/IOBaTb COBMECTHOE HCIIOJIb30BAHUE
THOpOreaeld U KylbTypanbHOH skuakocT Mukpoogopociu Chlorella vulgaris B
peruoHax ¢ 3acyuuTMBBIM KiauMatoM. OJHako, B CBS3U C TEM UTO, JIaHHOE
UCCIIE/IOBAHME HE paccMaTpUBAI0O OMOXMMHUYECKYIO MPUPOAY BIUSHUS THUAPOTEIeH
HAa  KIETKM MHKPOBOJOPOCIM, CYIIECTBYET HEOOXOAUMOCTh  MPOBEIEHUS
JOTIOJIHUTEIBHOTO H3y4EHHUSL.
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AHAJIN3 BJIMAHUSA YIVIOTHEHUWSA ITIOYBbI HA HHOITYJIALIAIO
FRAGARIA VIRIDIS DUCH. B COOBHIECTBE OCTEIIHEHHOTI'O JIYT'A

VYIJIOTHEHME MOYBbI SIBJSICTCS BaXKHBIM AKOJIOTMYECKHUM q)aKTOPOM, KOTOpBIﬁ
BJIMACT Ha PACTUTCIbHBIC COO6HIGCTB3 U COCTaBJAIOIIHNC HX IIOITYJIALIHH. OT1oT

CpaKTOp BXOIHUT B COCTaB JABYX KOMIUICKCHBIX TI'PaaAWCHTOB — BbIIIaCa H
PCKPCAIUMOHHOTO HCITIOJIB30BAHUWA. B cratbe O6CY)KI[a€TC$I CIlC OJHWH BdpHAHT
BJIMSIHUA YIUIOTHCHHA II0OYBbI Ha PACTHUTCIIBHBIC COO6H.I@CTBa — BOSI[CfICTBHe

Tpadcniopta. B 2014 r. B coo0mIecTBE OCTEMHEHHOTO JIyra ¢ Y4aCTHEM MOTMYJISINH
Fragaria viridis Duch. 6pu1a 3a10eHa moCcTOsTHHAs POOHAs IJIOINAIKa, HA KOTOPOU
OBLJIO TIPOBEICHO JIETAILHOE MCCJIeOBaHUE MOMYJSIIMUA BUAa U coodiecTna [7]. B
2016 r. Ha MecTe U3y4aeMoro o0beKTa CTUXMIUHO BO3HHUKIIA JIOPOTa C YMEPEHHBIM
JABUKEHUEM JIMYHOI'O JIETKOBOTO TPAHCIIOPTA. JTO MPUBENO K YIUIOTHEHHIO MOYBBI U
U3MEHEHHIO COCTaBa COOOIIECTBA M OCHOBHBIX IIapaMETpOB HCCIIENyeMOu
MOTTYJISIITUH.

AKTyaJIbHOCTH HcCIed0oBaHMs. B  HacTosimee BpeMs  MPOAOJDKAET
YCWIMBATBCSl  AQHTPOIIOIEHHOE BJMSHUE HA pAacCTUTENbHBIE COOOIIECTBA U
COCTaBJSIIOIIME WX MOMYJSIIMM PACTEeHWH, IMOATOMY H3Y4E€HUE AaHTPOIOreHHOU
JVHAMUKH PACTUTEILHOCTH SIBISETCS aKkTyallbHbIM [3, 6]. OOHaKo crenuanbHbIX
paboT MO M3YYEHHIO BIIMSHUS Ha JIyTOBbIE COOOILECTBA YIJIOTHEHUS MOYBBI NpHU
MOSIBJICHUU CTUXUUHBIX JOPOT MJIsl JIMYHOTO aBTOMOOWJIBHOTO TpaHCIOpTa 0
aBTOPOB HUKEM He MPOBOIUIIOCH.

Heanr wucciaenoBaHuss — W3YYUTh M3MEHEHHE COCTaBa PAaCTUTEILHOTO
coo0IIeCTBa OCTEMHEHHOTO Jiyra W momyisiuu Fragaria viridis mon BimsiHueM
CTUXUITHO BO3HUKILIEH IOPOTH JIJIsl JIMYHOTO aBTOMOOMIIbHOTO TPAHCIIOPTA.

3aaauu uccJjae10BaAHNA:

— OLEHUTh YPOBEHb BIIMSIHUSI YIUIOTHEHHUSI MOYBBI HA COCTaB PAacTUTEIbHOIO
COOOI1IECTBA OCTETIHEHHOTO JIyTa;

— CcpaBHHTH OMOMOp (poJIoruUecKre mapamMeTpsl momy s Fragaria viridis mo
YIJIOTHEHHS TOYBBI U NOCJIE CTUXUHHOTO BO3SHUKHOBEHUS JJOPOTH;

— OIICHUTh M3MEHEHUE BUTATMTETA NomyJisiiu Fragaria viridis non Bnusiauem
YIJIOTHEHHSI TIOYBBL

MeToauka ucciae10BaHUA

OOBEKTOM HCCIIEA0BAaHUS MOCITYKIIO PACTUTEIILHOE COOOIIECTBO C Y4aCTHEM
nomyssiiu Fragaria viridis B coo0I1iecTBe OCTEITHEHHOTO JIyTa B JIECOCTEITHOM 30HE
(Youmckuii paiton PecnyOmukm bamkoptoctan). M3ywanuch [Ba BapuaHTa:
KOHTPOJIb U NpHU BIAMSHUU TpaHcropTta. MccaemoBanue mnpoBoawioch ¢ 23 no 30
utoHs 2015 r. u ¢ 20 no 29 urons 2016 1.

[Ipu BBINOHEHUH UCCIEAOBAHUNA ObLIIM UCTIOIb30BaHbI CIEAYIOIINE METO/IbI.

63



MeTox re000TAHMYECKOI0 OIMCAHUSL PACTHTEJBHOIO C€O000IIECTBA.
['eo0oTaHnvyeckre OMUCAHMS BBHIMOJHSUIUCH B COOTBETCTBHUH C TPeOOBaHUSIMHU
noaxona XK. bpayn-bnanke [3, 5].

MeToabl OMYJISIIMOHHOIO AHAIM3A:

a) omomMopdoJorndecKuii aHaM3 0coOeH TOMyNAIuu. VICoIb30BaMCh TPH
nokasaress: BhICOTa pacTeHHs (CM), KOJMUYECTBO JOYEPHUX PO3ETOK Ha pPacTeHUU
(1IT.) ¥ KOJMYECTBO JIMCTHEB BO BCEX JOUYEPHUX PO3€TKaX pacTeHus (IT.). Beibopka
JaHHBIX BKJIHOUMIIa uamepenus 20 ocooei;

0) cTaTUCTUYECKWH aHaiW3 TMOJY4YeHHBIX JaHHBIX. [[1s w3MepeHHbIX
nokasareiedl pacCUMTHIBAIUCH cpefaHee apudMETHUECKOoe 3HaueHue, OIuMOKa
cpenHero apudmernyeckoro u korhduient Bapuammu [1];

B) METOJ OmpeelicHus Butanutera nonyisiuu [2, 4]. Tlo Bennuune
YUHUTHIBAEMBIX MPU3HAKOB OCOOM pa3NessIioT Ha TPU Kiacca BUTATUTETa (BBICIIHUH,
MIPOMEXYTOYHBIN, HU3IIININ), Jajiee ONPENesIeTCS YUCIO 0CO0ei B KaXKIOM KJlacce U
CTPOUTCSl BUTAIUTETHBIA CIIEKTP, OTPAXKAIOUIMIA COOTHOIIEHUE MPEICTaBICHHOCTH
MEJKHUX, CPEAHUX U KPYHHBIX 0co0el. I1o coOoTHOIEHNIO MPeaCTaBIEHHOCTH 0CO0ei
pa3HBIX KJIACCOB BHUTAIMTETAa TOMYJALMS OICHUBACTCS KaK TMPOIIBETAIoIIas,
paBHOBECHAs WJIU JICTIPECCUBHAS.

Pe3yabTaThl Hcciie10BAHUSA U UX 00 CYyKICHUE

N3meHenne cocTaBa pacTUTEIbHOr0 coodmecrBa. Ilom BIMsHHEM
VIUIOTHEHUST TIOYBBI B W3YUYEHHOM PAacTUTEIILHOM COOOINECTBE MPOU3OIILIH
HEKOTOpble H3MeHeHus (Tabs. 2). M3 Ttabi. 2 o4yeBHMIHO, YTO YWCJIO BHUIOB B
coo01ecTBe CHU3WIOCH ¢ 35 10 27, a oO1iee npoekTuBHOE MOKpbiTUE — ¢ 80% 10
60%. W3 coobmiecTBa BhIMaiM Takue BuIbl, kak Elytrigia repens, Pimpinella
saxifraga, Cichorium intybus, Picris hieracioides, Cynoglossum officinale,
Trommsdorffia maculata, Astragalus cicer, Calamagrostis epigeios. IlpoektrBHOE
nokpeitue Fragaria viridis camsunocs ¢ 3 10 2 6awios.

AHAJIM3 BJUAHUA YIUIOTHEHUS TOYBbI Ha Ouomopdosormieckue
nmapamMeTpbl  momyJsmmu  Fragaria  viridis.  PesympTarel  M3ydeHHs
OoromMophoJIoruuecKux mapamMeTpoB ocodeli momyssiiuu Fragaria viridis npuBeneHsl
B Ta0n. 1.

Taoauua 1

CpaBHHTeJIbHASI XapPaKTe PHCTHKA 0MOMO P 0JI0THYECKHX MTAPaMeTPOB pacTe HUi
Fragaria viridis (4ucanre b — KOHTPOJIb, 3HAMEHATEJIb — IPH BJIUSTHUH TPAHCIIOPTA)

Cpennee Oummodka cpeanero | Koappuumenr
ITapameTp apupMeTHYecKoe | apupmMeTHYeCcKOro Bapuanuu
3HaAYeHue 3HAYeHUsI
Bricora, cM 15,2/14,3 1,21/0,6 35,6/20,1
Yucio 1ouepHuX PO3ETOK, IIIT. 6,3/14,0 0,5/1,0 42,0/29,0
YucIio JIUCTHEB BO BCEX 26,9/22 1,88/1 7,0/23,3
JIOYEPHUX PO3ETKAX, IIIT.

3 Tabn. 1 04eBHUIHO, YTO YIUIOTHEHHUE IMOYBBI ITO]] BO3ACHCTBUEM TPAHCIIOPTA
OKa3aJl0 CYIIECTBEHHOE BIIMSHUEC HAa OCHOBHBIC OMOMOP(HOIOrHYECKUE MapaMeTphI
u3ydeHHoW nonyisinun  Fragaria viridis. Beicota pacTeHuii yMEHbIIMIACH, XOTS U
HE3HAYHTENBHO (pa3HHIIA CTATHCTUYECKH HETOCTOBEepHA). UNCIo po3eToK BO3pOCIIO:
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MO/ BIUSHUEM HEOJaronmpusaTHOTO (akTopa «JUIs BBDKUBAHHUS» Yy pacTEHU
YCUJIWJIOCh BEreTATUBHOE PA3MHOXKEHHE. B TO K€ BpeMs 4HUCIO JIMCTBEB BO BCEX
JOYEPHHUX PO3ETKaX OJHOTO PACTEHUSI CTATHCTUYECKH JIOCTOBEPHO YMEHBIIMIIOCH.
Takum oOpa3om, y pacTeHUH M3YYEHHOW MOMYJSIMM MOJ BIUSHUEM TPaHCIOPTA
PO3ETOK CTaJio O0JIbIE, HO OHU CTAIN MEHbIIIE.

Ta6auua 2

H3meneHue cocTaB u3y4eHHOro coodmecrna ¢ Fragaria viridis
MmO BJIUAHHUECM YIINIOTHCHUSA MMOYBbI 34 2 roga

Bun Oo0usue BUaIa
2014 r. | 2016 1.

w
N

Fragaria viridis

Poa angustifolia
Centaurea scabiosa
Galium verum

Festuca pseudovina
Campanula sibirica
Amoria montana
Onobrychis arenaria
Ranunculus polyanthemos
Salvia verticillata
Securigera varia

Seseli libanotis

Stipa capillata

Plantago media

Achillea millefolium
Dactylis glomerata
Agrimonia asiatica
Lavatera thuringiaca
Hypericum perforatum
Potentilla argentea
Carduus crispus

Linaria vulgaris

Inula britannica
Medicago lupulina
Senecio jacobaea
Eryngium planum
Xanthoselinum alsaticum
Elytrigia repens
Pimpinella saxifraga
Cichorium intybus

Picris hieracioides
Cynoglossum officinale
Trommsdorffia maculata
Astragalus cicer
Calamagrostis epigeios
O01mee 4YucjI0 BUAOB
O01ee NpoeKTHBHOE NMOKPbITHE, %o

N RIS

N

N R G R R R RIS

Q| W
oo

65



3HaueHus kod(dduiMeHTa BapHWallid CPEIHHUX apU(PMETHUECKUX I BCEX
napaMeTpoB JISKAT B IMANA30HE CPEIHUX 3HAUYCHUH. 3aKOHOMEPHOCTEH M3MEHEHHUS
TUX OMOMOP(DOJIOrHYECKUX MTApaMETPOB HE BBISIBIICHO.

AHAMU3 BJIMSHHUS YIJIOTHEHUSI TMOYBHI HA BUTAJUTET TMOMYISIUU
Fragaria viridis. Pe3ynapTarel aHamw3a BIMSHUS YIUIOTHEHUS IOYBBI HA BUTAIUTCT

MOMYJIAIHH (IT0 TTApaMETPY «BBICOTA PaCTEHUS ) IPUBEACHBI HAa PUCYHKE.
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Puc. BiusiHue ynnoTHEHUs TOYBBI HA BUTAIMTETHBIN CIIEKTP MOMYJIALUT
Fragaria viridis (cieBa — KOHTPOJIb, CIIpaBa — O] BIUSHUAEM YIUIOTHEHUS ITOYBbI)

S

@

N3 pucyHka OYEBHAHO, UYTO YIUIOTHEHHE IIOYBbI OKa3al0 BIMSHHME Ha
BUTAJIMTETHBIA CHEKTP H3Y4YEHHOW monyiasiuuu. HecMoTps HaA TO, 4YTO THII
BUTAIMTETHOTO CIIEKTpa HE W3MEHWICS — TMOMyJsIus  XapaKTepu3yeTcs
BUTAIMTETHBIM CIIEKTPOM JIETPECCHBHOTO THIIA C MPe00sIaJaHueM MEIKUX 0coOeH,
BO3pOCJa JIOJIST MENKUX 0COOCH M CHI3MIIACH JIOJISI CPETHUX OCOOCH.

B 3akimoueHue OTMETHM, YTO W3MEHEHHUS W3YUYEHHOrO COOOIIeCTBA U
nonyysinuya Fragaria viridis B ero coctaBe B II€JIOM HEBEIMKH, TaK KaK HOBBIN
¢dakTop (YIUIOTHEHHE MOYBBI TIOJ BIUSHUEM TPAHCTIOPTA) JEHCTBOBAI TOJHKO OJIHMH
rog. llpm aouTenmbHOM BIMSHUM O3TOTO (akTOopa W3MEHEHHS OyayT Oolee
CYIIIECTBEHHBIMH.
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XycannoBa CBeT/iaHa AﬁpaTOBHal, MacyieHHUKOB AHApeit WBaHoBHY’,
XycauHOB AiipaTt ®arumoBuY’
1 — seoywuii cneyuamicm no YMP, k.6.1., @I'HOY BO BITIY
um. M. Axmynnet, 2. Yepa, Poccus
2 — cmyoeum @I'HFOY BO BITIY um. M. Axmynnol
3 — HayuHblll pyKosooumens, K.0.H., doyenm PI'BOY BO BITIY

um. M. Axkmynnvi

AJIBEHTUBHBIA KOMIIOHEHT ®JIOPBI OTKOCOB, OOYHH
ABTOMOBWJIBHBIX TOPOI' PECITYBJ/IMKN BAIIKOPTOCTAH

NuTeHcrBHAsS AESATENBHOCTh YENOBEKA MPUBOJIUT K PACHIMPEHUIO TUIOLIAIEH
AHTPOTIOTEHHBIX TEPPUTOPUN, HE HUMEIOUME MPHUPOAHBIX aHAIOrOB, HA KOTOPBIX
(GOpPMUPYIOTCSI aHTPOINOT€HHO TpaHC(HOPMHUPOBAHHBIE (HIOPUCTUIECKUE KOMIUIEKCHI
[1]. ®nopucTHUECKHUI COCTAaB HA HUX JOBOJIbHO CHUJIBHO OTJIMYAETCS OT MPUPOJTHOM
Gbaopel  JaHHOW MECTHOCTH [2] W TpEncTaBiICH B OCHOBHOM PacTCHHSIMU,
XAPAKTEPU3YIOLMMHUCS IIUPOKON aMIUTUTYI0M 3KOJIOTUIECKON TOJEPAHTHOCTH [3].

Cpenu Takux BUIOB-KOCMOTIOJMTOB MOKHO BBIJIEIMTH OTIEIbHYIO TPYIITY
aJIBEHTUBHBIX BHJIOB — OTO BHUIbl, HE BXOJUBIIME B COCTAB E€CTECTBEHHOM
PaCTUTENLHOCTH KakKoOro-iu0O pervoHa, a TMOMaBIIMe TyAa HCKIIOYUTEIHHO B
pe3yibTare IpsIMOro MM KOCBEHHOI'O COACHCTBHS YeoBeka [4].

PecnyOnuka bamkoproctan (PB) no mpaBy cuntaercss O1HUM W3 KpyIHEUIINX
TpaHCTIOPTHBIX y37I0B [loBOIDKBS, Hapsay ¢ YibsHOBCKOM oOmacthio [5]. UYepes
PErHOH TPOXOJAT >KEJE3HOJAOPOKHBIC, aBUAIMOHHBIC, PEYHBbICE M aBTOMOOWJIbHBIC
KOMMYHUKaIuu, coequusitomue EBpony u Azuto. Takoe pacmosioxkeHne peciyonKu
MO3BOJISIET TOBOPUTH O BHICOKOM CTENEHU CHUHAHTPOIM3AIMK (PJIOPHI, UTO MPUBOIUT K
YBEJIMYEHHUIO BUJOBOTO COCTABA a]BEHTUBHOTO KOMIIOHEHTA.

Ha npoTsbkeHnn nocienHux JIET BONPOC M3YYEHHS] 3aHOCHOTO KOMIIOHEHTa
¢daopsl Pb m3yyaercs qoctaToqyHO HHTEHCHUBHO [6, 7, 8, 9 u 1p.].

COop wmarepuasa NPOBOAMJICS TPAAULIUOHHBIM MAapIIPYTHBIM METOJOM B
nosneBoid ce3oH 2016 roma. OOcnenoBanach TEPPUTOPHS TOJOC OTUYKIACHUS
aBrogopor denepanpbHoi Tpacckl M7. bputo BemomHeHO 20 reoOOTaHMYECKHUX
onucanuii u coopano 300 ymcToB repdapHOTO MaTepHaa.

Wnentudukanys pacTeHU MPOBOJWIOCH MO CIEAYIOIUM OIPENEIUTENSIM:
«Omnpenenutenby BbIcMX pacTeHuid bamkupckot ACCP» moa  penakiuei
E.B. Kyueposa [10]. Jlns ananm3a aaBeHTUBHOW (pakiMKM HCIIOJL30BaIach
Kkinaccudukanus, myioxkeHHas B pabore B.B. TyranaeBa m A.H. Ily3wipeBa [11].
Homenkmarypa BupoB mnpusogurcs mno cBogkam C.K. YUepemanoBa [12] c
nonosHenusimu O.1". bapanosoii, A.H. Ily3eipesa [13], I1.B. Kynukosa [14].
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B pesynpTare nzydeHus agBEeHTUBHOTO KOMIIOHEHTa (DIOPHI aBTOAOPOT OBLIO
BBISIBJICHO 157 BUIOB pacTeHuid, oTHocsmxcst K 118 ponam u 36 cemeiictBam. M3
Hux 61 Bun (38,9%) sABASAIOTCS alBEHTUBHBIMH.

Nunexc anBentuzanuu (iaopbl (OTHOIIEHUE YKCJA AJBEHTUBHBIX BUIOB K
o01memMy yuciTy BUAOB MPUPOIHOHU (uiopbl) cocTaBiseT 0,39, 94To cBUIETENBCTBYET 00

AKCTPEMAIBLHOCTH NPOU3PACTAHHUS.
Tadauna 1
I'pynnbl BUI0B aIBeHTUBHOTO KOMIIOHEHTA (pJ1opbl aBTOAOpOr Pb Mo BpeMeHU HMMUTIpanuu

I'pynna BugoB Yucao BugoB/%
Apxeodursr 31/50,9
Kenogwursl, B TOM vmCIe: 30/49,1
DyKeHOPUTbI 18/29,5
I'emukeHODUTBI 12/19,6
Bcero 61/100

[lo Bpemenu ummurpanuu (Tadm. 1) agBEeHTUBHBIX BHUAOB apXeo(puThl U
KEHO(DUTBI 3aHUMAIOT IIpaKTHUeCKU paBHbIe To3uuu (50,9% u 49,1%). O10 cBsA3aHO
C TeM, YTO Ha OTKOCAaX U Ha 000YMHAX aBTOJOPOT, OTCHINAEMbIX 3EMIIIHBIM I'PYHTOM,
B TeueHue 3-5 J1leT mpoucxoauT (PopMHUPOBAHKE TOJTYECTECTBEHHBIX COOOIIECTB.

[lo cocoO0y ummurpanuu (Tali. 2) BbIIEISAIOTCS KCEHO(UTHI, Spra3uoPUThl 1
akomoToputbl. KceHohUThl — 3TO BUABL, 3aHECEHHBbIC HENpPEeIHAMEPEHHO B
pe3yibTare XO3SIICTBEHHOW JeATeNbHOCTH 4enoBeka. Cpenu  aaBEHTHBHOTIO
KOMITOHEHTa aBToJIopoT ux HacuuTbiBaeTcs 50 BunoB (82,0%), 4To CBUAETEIHCTBYET
O 3HAUMTEILHOW POJM TPAHCIOPTA B PACCENICHWH HOBBIX BHJIOB HAa TEPPUTOPUH
pecnyomuku. K ToMy ke [ HUX XapaKTepeH CKavyKooOpas3Hblil crmocol 3aHoca u
crmoco0 pactpocTpaHEeHHUs Cyry00 aHTPOTIOXOPHBIH,

Tadauna 2
I'pynna BuaoB agBe HTUBHOI0 KOMIIOHEHTA (p1opbl aBTOAOPOT PB 10 cnocody uMmMurpanuu

I'pynna BunoB Yuco BuoB/%
KceHodursr 50/82,0
Dprasuourhl 9/14 .8
AKOmOTO(HTBI 2/3,2
Bcero 61/100

Oprazuoursl 00beannsaoT 9 BunoB (14,8%). Kak npaBuio, 310 nuileBbie,
KOPMOBbIE, JI€KOpAaTHBHbIE pacTeHHUs, «yOexaBume» u3 KyiabTypbl. [lo cBoei
NpHUpOJIe OHU BecbMa pazHooOpa3Hbl. Cpeld HUX HEMAJIO TaKUX, KOTOPBIE CIIOCOOHBI
IIPOUTH BECh JKU3HEHHBIM LIMKJI M YCIIEHIHO IEPE3UMOBATh. 3HAYUTEIBHOE YHUCIIO
BCTPEUAIOIIMXCS BHE KYJIbTYpbhl PacTeHUN HE MOXKET JOJr0 CYIIECTBOBAaThH 0Oe€3
MOMOIIM 4eJoBeka. BcTpeuaeMocTh UX Ha aHTPOIOTEHHBIX MECTOOOMTAHHUSAX Yalle
BCETO OOBACHAETCS HAIMYMEM HAJIEKHOTO UCTOYHMKA TUCCEMUHALIUU.

K akomoroduram cieayer OTHOCHTH JOOOW BHJ, IIOSBHBIIHICS B
paccMaTpUBaeMOM paiiOHE €CTECTBEHHBIM IYTEM M BCTPEHAIOMIUKCS HA BTOPUUHBIX
MectooOuTanusix. Hamu ycTaHoBieHo mnpouspacTaHue ABYyX BuaAoB (3,2%),
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OTHOCHMBIX K TAHHOU TPYIIIIE.

[lo crenenm Harypamm3anuu (Tabi. 3) caMOl MHOTOYWCJICHHOM SIBIIICTCS
rpynmna snexkoduTtoB (49 Buaos; 80,4%), T.e. BUIOB, HATYPAIM30BABIIMXCS TOJHKO B
HapyIIEHHBIX MecTax obuTanus. Tak, cyOCTpaThl OTKOCOB aBTOMOOWJILHBIX J1OPOT
CO3JIal0T ONarompusTHyl0O OOCTAaHOBKY JJii TPOHUKHOBEHHS HOBBIX BHJIOB, a
OTCYTCTBHME €CTECTBEHHOW (JoOpel  BIOJb TMMOJOC  OTIYKICHUS  CHUIKACT
KOHKYPEHIIMIO, UTO TaKKe CIOCOOCTBYET ajanTallui 3aHOCHBIX pacteHuid. [lo mepe
BOCCTAHOBJICHUS] PAaCTUTEIBHOCTH AMEKOMUTHI TEPSIOT CBOIO IEHOTUYECKYIO POJIb,
YCTyIIast MECTO arropuTam.

[TporieHT 3hemMepoHUTOB — HEHATYPATM3OBABIINXCS PACTEHUH, HYKTAFOIIUXCS
B TOCTOSSHHOM 3aHOCE — JIOCTaTo4HO HeOoswmon (6 Bumos; 9,8%). Cpenu
aeMepo(UTOB YaCTO BCTPEUAIOTCS AMYAIOIIME KYJbTYpHBbIE PACTCHHUSI, HApUMED,
Aquilegia vulgaris, Helianthus annuus u ap. CocTaB 3T0#i IpYIIbI PaCTCHUH MOYKET
MOCTOSTHHO MEHATBCS, T.K. CYIIECTBYET Ojaromapst 3aHOCY CeMs3a4aTKOB U
JUMUTUPYETCS KIIMMATUYECKUMU YCIIOBUSIMU.

Hemanoe xommuuectBo arpuodutoB (6 BHUIOB; 9,8%) — BUIOB pacTeHUIA,
YCTIEBIIIUX BOUTH B COCTaB €CTECTBEHHBIX PaCTUTEIBHBIX COOOIIIECTB.

Tadauua 3
I'pynna BugoB aiBeHTUBHOI0 KOMIOHeHTA ¢y1opbl aBToaopor Pb no crenenn
HATYPAJTU3aALHA
I'pynna Bugos Yucio BuaoB/ %
Dnekodursl 49/80,4
Dpemepodurst 6/9,8
Arprodurst 6/9,8
Bcero 61/100

Takum oOpa3om, aHamu3 aJABEHTHMBHOTO KOMIOHEHTa (JIOPHI aBTOIOPOT
PecryOnvku bamkopTocTan moka3zai, 9To BAOJb JOPOT CO3/AI0TCsS OJaronpusiTHIC
YCJIOBHSI JIJIsl pacCeICHUST HOBBIX BHJIOB. TpaHCTIOpTHBIE MarucTpaiv — crieliupuaHbIe
MecTta ooutanus. OcoObIi TPYHT, IOCTOSIHHOE BO3/ICHCTBHE YEIOBEKa U CHUYKCHHAS
pPOJIb €CTECTBEHHBIX COOOINECTB MPUBOAAT K (DOPMHUPOBAHHIO 0COO0N TEXHOTCHHOM
GITOPBI, COCTOSTIECH U3 COPHO-MYCOPHBIX BHJIOB.
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1 — emyoenmxa @I'BOY BO BITIY um. M. Axmynnet, 2. Yepa, Poccus
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9KOJIOTHYECKHE YCJIOBUSI @OPMUPOBAHUS ®JIOPBI
TEPPUTOPUU HED®TAHBIX BBIHIEK HIKAITOBCKOI'O
MECTOPOXIAEHUA

3arpsi3HeHHEe  MPUPOAHOW  cpeapl  HePTbIO W COMYTCTBYIOUIMMU
3arpsa3HUTEISIMU — OCTpeHInas SKoJorudeckas mpoOjieMa BO MHOTHX PErHOHaXx.
OTtpunarenbHOoe BO3eHCTBHE HEYTH M HEPTENPOIYKTOB Ha OKPYXKAIOIIYIO Cpeny
OOIIEU3BECTHO U MPH HAPYIICHUW MPUPOJIOO0XPAHHOTO 3aKOHOATEIHCTBA MTPUBOIUT
K M3MEHEHHUIO COCTaBa IIOYB, 3arpsi3HEHUIO TMOBEPXHOCTHBIX M TOA3EMHBIX BOJ,
armocepsr  [1]. HeratuBHoe Bo3aelicTBue HedTenoObun OOYCIOBICHO Kak
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HEMOCPEACTBEHHOM Jlerpaalieill MOYBEHHOTO MOKPOBAa HA y4acTKax pasyiMBa He(TH,
TaK U BO3JICUCTBUEM €€ KOMIIOHEHTOB Ha COMNPENENbHbIE CPEAbl, BCIEICTBUE YErO
MPOAYKTHl TpaHcopmarmu HedTH OOHAPYKUBAIOTCA B PAJIUYHBIX O00BEKTaX
ouocdepsl [2].

JleaTenbHOCTh TIPEANPHUATHH HEPTEra30BOi OTpacn HEU30EKHO MPUBOIUT K
TEXHOTEHHOMY BO3JCHCTBUIO Ha OKPYXKAIOIIyIO MIPUPOJHYIO Cpemy. OTO
BBIPA)XAETCsl, MPEXKIE BCEro, B BRIPYOKE JIECOB, JETPAJallMy MOYB U JIAHAIIA(PTOB,
3arpsi3HEHUU atMoc(depbl, MOBEPXHOCTHBIX M TPYHTOBBIX BOJI, MPHUMIOBEPXHOCTHBIX
OTJIO)KCHUH HEePTEPOAYKTaMH M TOKCHYHBIMU BEIIECTBAMH, COJEPKAIMMHUCS B
OypOBBIX pacTBOpax, a TAKXKE CEPOBOJOPOAOM, COAEPKAIIMMCS B HE(TH U rase, 4To
Y TIPUBOJUT K HETaTUBHOMY BO3JICUCTBUIO HA YCJIOBHS MTPOKUBAHUS JIFONEH U OMOTHI.
OCHOBHBIMU 3arpsS3HUTENSIMU TPU 3TOM  SIBISIIOTCSA: HEPTh W HEPTENPOYKTHI,
MUHEPATM30BaHHBIC TUIACTOBBIE W CTOYHBIE BOJBI HE(PTEPOMBICIOB W OypeHHS
CKBOXWH, IDIaMbl OypeHus, muiamMbl HedTe- W BOJOTOATOTOBKH, XUMHUYECKHE
peareHThl, MPUMEHSEMbIC Il WHTEHCU(UKAIUU TPOIeccoB HehTenoOblun U
OypeHus.

B Pecnyommke bamkoprtoctan (PB) mpu mpomoinKuTeNbHON SKCIUTyaTalldy
CYIICCTBYIOIIMX W OCBOCHHUS HOBBIX HE(PTSIHBIX MECTOPOXKICHUN HAOIIOdaeTCs
pe3Koe 000CTPEHUE FKOJOrMUECKOM CUTYyalnK.

JIist OLIeHKH BIUSTHUSL HEPTEA00BIMH HAa OKPYKAIOIILYIO CPEAY B MOJIEBOM CE30H
2016 roma Hamu ObLIM OOCJETOBaHBI OOBEKTHI HEPTETOOBIMH W TPAHCIIOPTHPOBKHU
HepT Ha Teppuropun IllkamoBckoro MecTopokaeHusi HedTeraso100bIBAIOLIETO
yhpaBieHusT «AKCakOBHEPTH». MecTopoxkaeHre pacrnosioxkeHo Ha benedeiickoi
BO3BBIILICHHOCTU Ha Tepputropun benebeeBckoro u bukOynskckoro paioHoB Pb.
OtkpeITO U BBeleHO B jeiictBUe B 1953 rony. HaxoauTcss Ha 3aKiIOUUTENbHOM
CTaauu pa3pabOTKH, 3HAYUTENIbHAS YacTh CKBAXWH BBIBEJCHA M3 dKCILTyaTaruu. Ha
TEPPUTOPUH  MECTOPOXKIACHUS  CIOXKWUJIAaCh  HEONArompusiTHAs  3KOJIOTHYECKast
0oOCTaHOBKA, CBsA3aHHAs C 3arps3HEHHEM He(PTHI0 W MEKIIACTOBHIMH BOJAMU
3HAYMUTENIbHBIX TUIOIIAJICH.

Hamu ¢ niensro naBeHTapu3amu Gaopsl U paCTUTEIHHOCTH OBLJIO BBITIOJTHEHO
15 reoOoTaHnueckux omMcaHuii, coopaHo u ompeneneHo 150 mucToB repdapHOTO
matepuaia [3]. Ha ocHoBe aHanmm3a CHUCTEMAaTWYECKOTO COCTaBa BBIABICHO: (uiopa
TePPUTOPHUH HEPTETOOBBAOIIMX 00BEKTOB BKIIFOUaeT 123 BHUIOB, OTHOCSAIIUXCS 95
ponaMm, 27 cemeicTBaM.

Cpennee umcino BUAOB B cemeilicTBe paBHo 4,5. Illecth cemelicTB (uiopbl
CO/IEpKAT KOJMYECTBO BHUJIOB, MPEBBIIIAIONIEE CPEAHEE YHUCIO, K HUM OTHOCSITCS
Asteraceae, Poaceae, Fabaceae, Brassicaceae, Caryophyllaceae, Chenopodiaceae.
Tpu cemeiicTBa NpeCTaBIECHO YETBIPbMS, 4 — TpeMs, 3 — AByMs, 11 — ogHUM BUAOM.
Takoe BBICOKOE YHCJIO MAaJIOBHUJIOBBIX CEMEWUCTB YKa3bIBA€T HA IKCTPEMATbHOCTD
YCJIOBHI, CO3/TaBaEMBbIX JJISI 3aCENICHHsI PaCTEHUI, ¥ MOJIOJIOCTh JaHHOM (hJIOPHI.

Cpennee uucio poJoB B cemeiicTBax — 3,5. CpenHee 4UCIO BUIOB B Pojlax —
1,3. Ilokazarenb HACHIILIEHHOCTH POJOB HEBBICOKHM, MHOTOBHIOBBIX POIOB HEMHOTO.
Haubonee wHacwimensl Bupamu poapl Medicago (4), Agrostis (3), Artemisia (3),
Bromus (3), Carduus (3), Galium (3).
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®drnopa Tepputopun HePTEAOOBIBAIOIINX O0BEKTOB COAEPIKUT OOJBIIIOE YHCIIO
MAJIOBHJIOBBIX CEMEUCTB U PONOB. Tak, OHO-, TBYBHUJIOBBIC CEMEHUCTBA COCTABIISIIOT
6osiee mosioBuHbI (51,8%) oT Beeit Guophl, a OHO-, TBYBUIOBBIE POJBI COCTABIISIOT
oosiee 55,5%. IlooOHbIE COOTHOUIEHUSI CBHUAETEIbCTBYIOT O 3HAUUTEIbHOU POJIH
MUTPAIUH ¥ MOJIOJOCTH JaHHOM mapiiuanbHoii ¢opsl [4].

K 9 Beayumim cemeiictBaMm Bo ¢uiope TeppuTOopuil HedTe100bIBAIOIINX
o0bekToB npunHaiexar 94 suna (51,8 %), 70 ponos (73,7%). Takoe BbICOKOE YUCIIO
BUJIOB B CPAaBHUTEIHHO HEOOJBIIIOM KOJUYSCTBE CEMEHCTB CBOWCTBEHHO
TEPPUTOPHSIM C IKCTPEMATbHBIMH YCJIOBUSAMH PA3BUTHSI PACTUTEILHOTO TIOKPOBa [5].
B nmanHOM ciywae OAKCcTpeMalbHBIC YCIIOBHSA (OPMHUPYIOTCS — BO3JICHCTBHEM
HapyIIeHUH Tpu HePTe100bIUe.

®nopa TeppuTOopuM HePTENOOBIBAIOLMX OOBEKTOB (POpMHUpPYETCS TMOJ
BIIMSIHUEM KaK €CTECTBEHHBIX (TaKMX Kak Bjara, CBET, TeMIlepaTypa, cyocTpar Ha
KOTOPOM TPOMBPACTAIOT PACTEHUS ), TAK U AaHTPOTIOT'CHHBIX (DaKTOPOB.

M3 3K0JIOTMIECKOTO CIIEKTpa BHJIOB MO OTHOIICHUIO K (DAKTOPY yBIIAKHEHUS
COCTaBJICHHOTO ¢ HcroJjik3oBanueM mikaibl JI.I'. Pamenckoro [6] (Tabu. 1), BumHO,
9T0 BO (uiope mpeoOaamaroT BUABI ME30(PUTHONW OpHeHTanuu (Me30(HTHI,
kcepoMe3opuTel, TUrpome3oduts) (59, 39 u 8 Bugo — 47,9%, 31,7% u 6,6% ot
o01Iero BUIOBOTO COCTaBa), PACTEHHs] YMEPEHHO YBIAXKHEHHBIX MECTOOOMTAHUIA
(Calamagrostis arundinacea, Echium wulgare, Echinochloa crusgalli, Lepidium
ruderale, Puccinellia distans, Xanthium albinum u mp.).

[IpucyrctBre rurpo¢uToB, mMe30rurpouToB, Tuaporurpopuros — 6, 3 u 2
Buna (4,9%, 2,4% wu 1,6%) oOyclOBJIEHO HAJIMYMEM BPEMEHHBIX BOJOEMOB,
Pa3IMBOB IJIACTOBBIX BOJ, a TaK K€ 3aHOCOM 3a4aTKOB PacTEHUN C TePPUTOPUI
BI&XHBIX JayroB u yecoB (Agrostis stolonifera, Bolboschoenus maritimus, Juncus
gerardii, Eleocharis palustris, Lythrum salicaria u ap).

HeGomnpmmmM 4rcioM BUAOB MPEICTABICHBI M BUIBI KCEPOPUTHON OpHUCHTAIHH
(me3okcepoduter, kcepoputel) (4 u 1 Bug, 3,3% u 0,8% COOTBETCTBEHHO) —
pPaCTCHHH CYXMX MECTOOOHWTAaHHWH, CHOCOOHBIX TICPCHOCHTH TICPETPEB M
o0e3BokuBanue (Artemisia vulgaris, Isatis tinctoria, Medicago romanica, Seseli
libanotis, Teloxys aristata u ap.).

Tabuuna 1

JIKoJiornyecKkui cnekrp ¢pJiopel Teppuropuu llIkanoBckoro mecropoxaeHUs MO0 OTHO LICHUAKO
K (aKkTopy yBJIasKHE HUA

DKOoJIOTHYECKas Tpyrma Yuco Buaos/%
Me3odutnl 59/47.,9
Kcepome3sodhurel 39/31,7
I'nrpome3outsl 8/6,6
T'urpodurel 6/4,9
Me3okcepo uThI 4/3,3
Me30rurpo urbl 32,4
T'uaporurpod urThbl 2/1,6
I'napodutsl 1/0,8
Kcepodursl 1/0,8
Bcero BuioB 123/100
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Anamu3 Guopsl 0 BEAYIIUM dKoJoTrndeckuM (pakropam gad no E. JlannonbTy

[6].

Tabaumna 2
Jkojiornyeckui cnekTp ¢puopsl Teppuropuu llkanosckoro Mecropoxkae Hus Mo
OTHO LIEHHIO K CBETY

I'pynna Bunos Yucno BuaoB/%
5 - MOJHOCTBIO CBETOBOE pacTeHHe, HECIOoCOOHOE BBIHOCHUTH 5
3aTCHEHHE

4 - TIoTyCBETOBOE pacTeHUe (YacTO Ha MOJHOM CBETY, HO HHOT/IA 88
MIPH HEKOTOPOM 3aTCHEHHH )

3 - monyTeHeBoe pacTeHue (MPU OTHOCUTEIBHON OCBEICHHOCTH 29
6onee 10%)

2 - TIaBHBIM 00pa3oM TeHeBoe pactenue (wame npu 10% or 1
MTOJTHOW OCBELLIEHHOCTH )

1 - monmHOCTBIO TEHEBOE pacTeHue (B ycrnoBusix meHee 3% OT -
TTOJTHON OCBEIIEHHOCTH )

Bcero 123/100

[lo otHOmeHUIO K cBery (Tabiy. 2) mpeolJiagaroT CBETOJIOOUBBIE PACTECHUS,
KOTOpBIE COCTABISIIOT B cymme (4-5 6aiioB) 93 Buga 75,6%. Takoe BRICOKOE YHCIIO
renmuo(UTOB CBA3aHO C HE3AIIMIIIEHHOCTHIO TEPPUTOPUH KYCTOB HE(PTSAHBIX BBIIICK
OT TPSMBIX COJIHEYHBIX Jy4ell u3-3a BBIPYOKHM JAPEBECHBIX HACWKICHUM TIO
tpedboBanusiMm CanlluH. Bropoe MecTo Bo iope 3aHMMAIOT MOJIyTEHEBbIE PACTEHUS
(mpu OTHOCHUTENBHOUN OCBEUIEHHOCTU OoJsiee 23,6%), 4TO CBSI3aHO C BHEAPEHUEM HaA
TEPPUTOPHIO JIECCHBIX U JIyTOBBIX BUIIOB.

Taoauna 3
JKoJiornyeckuii cnektp ¢uaopsl Teppuropun llIkanosckoro MecTopoxkaeHus 1Mo
OTHOLIEHHUIO K 00raTcTBy NMOYBbHI MUHEPAJILHBIM MUTAHHEM, 0COOEHHO COeJUHEHHSIMH A30Ta

I'pynna BugoB Yucsio Bua0B/%
1 - Ha oyeHb OEAHBIX TOYBAX -

2 - Ha OeqHBIX [TOYBAX 23

3 - Ha MOYBax OT CpeIHEOETHBIX 10 CpeHEe00raThIX 49

4 - Ha 6oraThIX MOYBAX 46

5 - Ha Oorateix (OCOOEHHO a30TOM) TOYBaX, HHUKOIJA HE

BCTpPEUAIOTCS HA OEAHBIX 5

Bcero 123/100

Ha tepputopun KycToB JOCTATOYHO BEJMKA POJb HUTpO(uiioB (3-5 6aioB) —
124 Buga wimm 50,1% (tabn. 3), 94TO CBSI3aHO C YEPHO3EMAaMH, MEPEMEIIaHHBIMH C
OCTaTKaMHM pacTEHHWH, KOTOPBIMH JKpPaHHpPYETCs CyOcTpaT TpH HHKCHEPHOMH
PEKYJIbTUBAIIMN TEPPUTOPUHN KYCTOB.

N3 Tabmurel 4 BUIHO, 9TO OOJILIIMHCTBO BUIOB MPEANIOYUTAIOT CIA00KHUCIIBIC
u crnabomenoynsie cpenbl (65,1%), u Tompko 1 Bux — ammmodun (FOOWT OYEHb
KUCJIbIE TMO4YBBI) — Taraxacum bessarabicum. 65 BumoB (26,3%) pacTeHwi,
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TATOTCIOINUX K MICJIOYHBIM II0OYBaM, YaCTO BCTPCHAKOTCSA HAa TCPPUTOPHU KYCTOB
He(bTHHBIX BBIIIICK. DTO CBS3aHO C TEM, UTO HX 3a4aTKHU IIOCTOAHHO 3aHOCATCA Ha
JaHHBIC MECTOOOUTAHMS 13 OMDKAMIIMX NCTOYHHKOB JIMCCEMHUHAIUU.
Tabdauna 4
JIKoJiornyeckui cnekrp ¢pJiopsl Teppuropuu llIkanoBckoro mecropoxaeHUs MO0 OTHO IIEHUKO
K KHCJIOTHOCTH cy0cTpaTa

I'pynnsl BUI0B Yucao
BHI0B/%

1- Ha ouenp kucnbix nouax (pH 3,5-4,0) 2

2- Ha kucibix mouax (pH 4,0- 5,0) 7

3- Ha C1a0OKUCIIBIX MOYBAX, HUKOIIA Ha OYE€Hb KUCIIBIX, HO MHOIJA Ha 74
HEHTpalbHBIX U ciabomienounsix (pH 4,5-7,5)

4- Ha menounbix mousax (pH 7,0-8,0) 40

5- TOJBKO Ha MENOYHBIX TouBax (pH Beime 7,5) -
Wunuddepentasie BUabI -
Bcero 123/100

N3ydyenne Quopsl KycTOB HEPTAHBIX BBIIIEK MOXKET C  YCIEXOM
UCIIOJB30BaThCsl JUJII MOHUTOPUHIA 3KOJOTHMYECKOM CUTyallMM TMOJ BIIMSHUEM
HedTeTOOBIBAIOIIETO KOMIUIEKCA, a TaKKe HKOJOTHMYECKOTO, MPHUPOI0OXPAHHOTO
BOCITUTaHUS M 00pa30BaHus, U JJIsl IPOBEICHHUS SKCKYPCHIA.
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