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Tepcko-KymMckue necku — 3T0 MpenMyIIeCTBEHHO APEBHEAUIIOBUAIBHBIC YETBEPTUUHBIE OTJIOKEHHUS,
3aHuMatole okoso 800 Thic. ra TEppUTOpHUM B Iperenax Mexaypeubs Tepeka u Kymsl B 3anmanHoi
apuaHoi dact [lpukacnuiickoli HU3MEHHOCTH. PaboThl 1Mo ux obieceHuro HadaThl B KoHIe XIX Beka
(1894-1895rr.) ¢ mENbIO 3aKPEIUICHUSI OTKPBHITBIX IECKOB M BOCCTAHOBJICHHS JICTPaJIUPOBAHHBIX
MacTOWIIHBIX YTOAWH JJISl CTEITHOTO KMBOTHOBO/ICTBA B PETHOHE.

Bornee Beka ombIT MenMopanuy MecyaHbIX 3emenb Tepcko-KyMckoro mexxmaypeubs MOKa3bIBaeT
BBICOKYI0 3((EeKTHBHOCTh NPUMEHEHHS MIMPOKOro accoptumenta (6osee 100 BHIOB aepeBbeB U
KYCTapHHUKOB) JPEBECHBIX KYJIBTYp B (OPMHUPOBAHMU PA3HOTHUIIHBIX 3alUTHBIX HACAKICHUN
(y3KoIoyIoCHBIE, KYJIHCHBIE, KypTUHHBIE, MAaCCUBHBIE) IJIsl arpapHOro (OKyJbTypHUBaHHE MacTOWII,
BEIpaIllMBaHKE CaJl0B, BUHOIPAJHUKOB, CESHBIX TPaB, 0axueBBIX U Jp. OOTApPHBIX KYJIBTYpP) H JIECHOTO
(MaHTaMOHHBIE JIECOCBHIPHEBBIE, IUIOAOBO-STOJHBIE U JIMCTOCOOPHBIE HACAXKACHHUS XO35HCTBEHHO-
LEHHBIX KYJIbTYP) OCBOCHHS «OPOCOBBIX 3eMEINb)» — IECKOB apHIHOTO PETHOHA.

[lo maHHBIM HcclemoBaHMN, Ha OOHMIMPHOM yacTH Mexaypeubs (okono 70% miomany) necku
00JaaloT  JTOBOJMBHO 3HAUMTENBbHON TymycHOCThIO (0.2-1.0%) © OTHOCHUTENBHO BBICOKHM
cogepxanueM (25-40%) nerko ycBamBaeMBIX MHHEpPAIOB (TIOJIEBBIE LINATHI, ANATUTHI, CIIIOJPBI,
amMuOOIBI U JIp.), 000TAIIAIONIMX TTOYBOTPYHT AJIEMEHTAMH 30JIbHOTO MuTaHus. OJHAKO HEKOTOpast
3aCOJICHHOCTh IECUAHBIX MOYB M HEJAOCTATOK BJIArd B HHUX SIBIAIOTCS CAEPIKUBAIOMIMMHU (aKTOpaMu
HOPMaJIbHOTO pOCTa W JIONTOJIETHS JAEPEBbEB W KYCTapHUKOB BCIeACTBHE JeHcaimu B B
KamWUTApHOW KaifMe M HapyIIEeH!s BOJHOTO OalaHCca IPEBECHBIX PACTEHUI B OHTOT€HE3E.

VYCTaHOBIIEHO, YTO POCT M JIONTOJIETHE JPEBECHO-KYCTAPHUKOBBIX (HUTOIEHO30B Ha Tepcko-
Kymckux rmeckax 3aBUCAT OT CTENEHHM OOECHEYEeHHOCTH IIOMHMO aTMOC(EPHBIX OCaIKOB
JIOTIOJTHATENIEHBIM MCTOYHHKOM (TPYHTOBBIE BOJBI) YBIQXKHEHHS TOYBBHI, JIOJSI KOTOPOTO B BOJHOM
OanaHce JIOJDKHA cocTaBiATh He Meree 50-70%.

Knioueswie cnosa: Tepcko-Kymckue mecku, jecoMmenuopanusi, 00JIeCEHUE, 3alUTHBIE HACAXKICHHUS,
JIECHbIE KYJIBTYpbI, BakuraHckuil MaccuB, apuIHBIA PETHOH, pPOOMHHMS JDKeakauus, Ay0 JIEeTHHIA,

! PaGora BemonHeHa mo Temam rocsaganuii HUAP OHILI arposkoi0ruy, KOMIUIEKCHBIX MEIMOpaluil K 3allUTHOTO
necopaspenenuss PAH "Teopust v MpUHIMIIBI CO3aHUS arpojeCOMETHOIPATUBHBIX U JIECOXO3HCTBEHHBIX KOMIUIEKCOB
B [ENSIX MOBBIICHUS NPOAYKTHBHOCTH M JKOJOTMYECKON I1eJIeCO00Pa3sHOCTH arpoiaHamad)ToOB, 3amliuTa I0YB OT
Jerpajaii U ONMYCTHIHUBAHMS B YCIIOBHUSX TEXHOT€HE3a U II00anbHBIX M3MeHeHui kaumara” Ne 0713-2014-0018 wa
2014-2018 rr. m «Pa3paboTaTh HAay4YHbIE OCHOBBI, HOBBIC METOIBI, MOICIH M TEXHOJOTHH 3(hGHEKTHBHOIO
JIECOMENTMOPATUBHOTO OCBOCHHS M MHOTOIIEIEBOTO HCIIOJIB30BAHNS HU3KOIIPOAYKTHUBHBIX U JIETPaINPOBAHHBIX 3EMEIh
3acynuiuBoii 30ubI Poccuiickoit deneparum» Ne0713-2019-0002 Ha 2019 1.
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6 OIIBIT JIECOMEJIMOPAIIUN DKOCUCTEM IIECHAHBIX MACCHUBOB ...

3aKpeIUICHHE TTECKOB, OITyCTHIHIBAHHUE, MEJTMOPALIHS TIECKOB.
DOI: 10.24411/ 2542-2006-2019-10043

Llenv pabomwvl — naTh JECOBOJACTBEHHO-IKOJIOTMYECKYI0 M XO3SHCTBEHHO-IKOHOMHYECKYIO
OLICHKY MHOTOJIETHEMY OIIBITY JIECOMETHOPAIMU IKOCHCTEM MAaCCHUBOB IECKOB U IEPCIEKTUBE
Pa3BUTHSA 3aLUTHOTO JIECOPA3BEACHHS U KOMILJIEKCHBIX MEJIMOPALUil apUIHOW TEPPUTOPUH.

Tepcko-Kymckue rmecku, 3aHUMAlOUIME 3aMagHyl0  IOJOTO-TPSAOXOJIMHCTYIO — 4YacTh
ITpukacnuiickoii Hu3MeHHOcTH (okoi0 800 ThIC. Ta) B mpenenax Mmexaypeubs Tepeka u Kywmbl,
BO3HUKIIM B pe3ylbTaTe o0pa3oBaHUs JACNPECCHM JPEBHE-KACIIMMCKUX M 0oJjiee TMO3THUX
KACIUHUCKUX OTJIOXKEHMH, B COCTaBE KOTOPBIX OOJBIIYI0 YAaCTh 3aHMMAIOT JIETKHUE AJUTFOBUAJIbHbBIE
HaHOChl JpeBHHX pedHblx Teppac (Kymuk, 1978). Ilecyansie mouyBbl (HOPMHUPOBAIHCH Ha
MOJTMMHUKTOBOW (TIOJIEBBIE INTIATHI, amaTUThl, aM(UOONBI, CIIOAB W Jp.) IEOJUTHOH OCHOBE
(ITerpos, 1987), B cBsA3M C 4eM MECKU OTHOCUTENHHO M1010poAHbI (Tymyc 0.2-1.0%) u kpome 3Toro
00JIaZlaf0T 3HAYUTEIBHBIMH 3allacaMH IUTACTOBBIX TPYHTOBBIX BOJ, JOCTYIHBIX II0 TIIyOMHE
3aneranusa (2.0-10.0 M) u crenenn wmuHepanuzanuu (1-12 r/m). Ykazannele (akTopbl BechbMa
ONarompUATCTBYIOT JECOPA3BEICHUIO HA JAHHBIX IOYBAaX, HECMOTPS HAa BBICOKYIO 3aCYILIMBOCTb
KJIMMaTa, BBIPQKEHHYIO MaJbiM KOJIHWYECTBOM TOJOBBIX OcaIkoB (250-350 MM), HampssKEHHBIM
TEPMUUECKUM pEXMMOM IIepHoJa aKTUBHOW Beretanuuu pacteHuil (qo +44°C) u Huzkoi
BIQXXHOCTBIO Bo3ayxa (20-40%) tepputopun (Kynuk, 1963).

[Teckn mMexaypeubsi reoMopdorornueckn 00ocobaensl B 4 maccuBa: Tepckmii — 610 ThIC. Ta,
Tepexnunckuili — 60 TbIC. ra, baxkuranckuit — 50 ThIC. ra, Kymckuit — 80 TbIC. Ta, U MO3TOMY B
MEJIMOPATHBHOM IIJIAHE PA3IMYaAIOTCs (PUTOIKOIOTUIECKUM TOTEHIIMAIOM, KOTOPBIH HCIOIB3YeTCs
JTUCTBEHHBIMU U XBOWHBIMU JiepeBbsiMHU U KycTapHukamu (Cypxaes, 2015a; puc. 1).

Jlyumine »spadpuueckue YCIOBHS pOCTa M Pa3BUTHUS JAPEBECHBIX HHTPOAYLIEHTOB HMEIOT
Tepckue, TepexknuHckue U baxxuranckue necku, a Xyamien JecOnpUroJHOCTbI0 OTIUYAKOTCS MECKU
Kymckoro mMaccuBa m3-3a BBICOKOW 3aCOJEHHOCTH TPYHTOBBIX BOJ (25-40 1/1m), B CBSI3M € 4eM HUX
o0JeceHre OrpaHUYMBAETCS Y4aCTHEM TOJNBKO TaTOPUTHOW KYCTapHHUKOBOM M KYCTapPHUUYKOBOU
pPacTUTEIBHOCTPIO M XO3SHCTBEHHO OHHU MCIOJIB3YIOTCS TJaBHBIM 00pa3oM [uisi OTTOHHOI'O
x*uBOTHOBO/IcTBA (KpacHomonbckast, 1963).

KpaTKaﬂ HCTOPUSA 60pb6bl C WICTYYUMMH NNECKAMMN»

Crennple u monymycTbiHHBIE JaHamadTer Tepcko-KyMcKHX TIECKOB Ha TMPOTSHKEHUU
THICAYENICTUI CIYKUJIM apeHOM BeJECHUS KOYEBOIO >KMBOTHOBOJCTBA. OIHAKO MpOM3OLIeAIas ¢
cepenunbl XIX Beka mocTeneHHas ero TpaHcGopMalus B OCEAJIbIM THUI HCIOJIB30BAHUS C
OJTHOBPEMEHHO PE3KO BO3POCIIUM IIOTOJIOBREM CKOTa B MEXIypeube NPUBEIM K HEU30€KHOM
HKOJIOTMUECKON KaTacTpope — MaccoBOMY OFOJEHHIO M JBHKEHHMIO IE€CKOB B pe3yibTare
KONIBITHOTO C0O0sl KMBOTHBIMH PACTUTEIBHOIO TMOKpoBa Ha Oousbiiei uvactu (okosno 60%)
TeppuTOopuu necuanbix nactoun (Jlamkesuy, 1949).

[lepBble pe3ynabTaTbl Mep, CIEHIHO HNPEANPHUHATHIX LAPCKUM IPABUTEIBCTBOM B KOHIIE
XIX Beka (1894-1898 rr.), Obutm momy4ensl jecHuYnM B.M. BorosiBieHCKnM, HampaBIeHHBIM
Jlecupim nemapramenToM u3 Cankt-IlerepOypra B Auumkynakckoe mnpucraBcTBo. Ilog ero
pykoBoncTBoM B mepuon 1905-1909 rr. ycnemHo pa3pa®oTaHbl MpUEMBI OOPBOBI € «ICTYYHMH
MeCKaMM» C HCIOJIb30BaHUEM YCTHJIOYHO-YEPEHKOBOI'O CIoco0a MOCaJKy MIETIOTH M TOMOJs Ha
MOJIBWKHBIX MECKaX, KOTOPHIM BIIOCIEJICTBUH YCOBEPIIEHCTBOBAIU B Oosiee 3((EeKTUBHBIA C
IIPUMEHEHHEM 3aIlIUT — BAIMKOB U3 TpocTHUKA (f3aH, 1953).

06 srom mepuonae inecoBon B.JI. T'mezmener (1913), Bo3rmaBmsBIINN TMEeCYaHO-OBPAKHYIO
naptuio Ha Tepcko-Kymckux meckax B mepuon 1912-1917 rr., HanumeT B CBOEM OYEpKe, UTO
«Ha4dajgo OOphrOBI C MEeCYaHbIM 3JI0M B WHOPOTYECKUX CTEMAX ObLIO mojokeHo B 1895-1898 rr.,
Kormga B 7 BepcTax OT CT. AYMKynak Obla 3ajloKeHa Ka3eHHas IIENTIoroBas U OCOKOpEeBas

OKOCUCTEMBI: DKOJIOT'A U IUHAMUKA, 2019, Tom 3, Ne 4
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miaHTanus Ha toiomaau 90 gecstuny». [locamounbiit mMaTepuan (XJIBICTBI) ATHUX IMOPOJ, IO
coobmenuto A.C. Kapacepa (1928), 3aBo3mics u3 cenennst bemmarup CTtaBponoyibCcKOTO ye3na u
Haypckoro ka3zennoro siecuuuectBa Tepckoro okpyra (TOMOJb YEPHBIN).
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Puc. 1. CxemaTudeckas KapTa MacCHBOB MECKOB Tepcko-KyMcKoro Mexmypeubs.
Fig. 1. Schematic map of sand massifs of Terek-Kuma interfluve.

Pabotel mo 3akperuienuto u obnecenuto Tepcko-KyMCKkux MeckoB ¢ opraHu3aifel necyaHo-
OBpPaXHOM MapTUHU JIECHOTO JenaptamenTa ¢ 1912 roma craim perysisipHO MPOBOJIUTHCS HE TOJIBKO
Ha baxwuranckux, Ho u Ha Tepckux meckax c ydactueM Haypckoro necamuectBa (brmoxuH,
broxuna, 1998). OHM BBIMOIHSIUCH C BO3PACTAIONIMMH T10 TOAaM 00beMaMU U HE MPEKpaIiaiich
Jake C HayaJoM TMepBOil MupoBoi BoiHBL Tak, ecnmu g0 1912 roma 3a Bech mepuon oOIeCeHUS
OblT10 TOcaxkeHo 4uyTh Oonee 900 ra MCKYCCTBEHHOIO Jjieca, TO B TOCIEIyIONIHME S5 JIET 00BheM
nocafok aoctur 1248 ra, B T.4. U3 TBEPAOJUCTBEHHBIX MOPOA — 124 ra, MATKOJIMCTBEHHBIX —
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227 ra. K aToMy BpeMeHU OTHOCHTCS CO3JaHKE MEPBOT0 BUHOTPAJHIKA Ha bakUraHCKUX mecKkax Ha
momasu 4.4 ra (I'oxes, 1930).

[TpuMmeHsIBIIMICS HA HAYAJILHOM JTare Croco0 00JECeHHs TIECKOB MOCAIKON BHAYAJIE TICTIOTH,
a 3aTeM TOMOJIS B €€ MEXIYPAIbIX ObLI HE CTOJb YCIEIIHBIM, TaK KaK €ro HACAXKICHUS OBICTPO
paccrpauBanuch B Hu3KomoMHOTHBIE (0.3-0.4 M) W ychIXaiu H3-3a 3HAYUTENBHOW JCCYKIHH
MOYBCHHON BJIark W  CWIBHOIO  YIUIOTHEHHS WX  MPEAIISCTBYIOIIMMH  KyJIbTypaMu
necko3akpenurensimu (S3an, 1955).

9Tankl JeCOMEIHopanuu MMeCKoB

Jlecomenuopanusi Tepcko-KyMckux meckoB 3a MHOTHE TOJIbI €€ OCYIIECTBJICHUS IpeTepIelia
«3BOJIIOIIMOHHBIE) 3Tallbl PA3BUTHSL.

Ilepswiti sman — nepuod CmMaHoGNIeHus Jjgecomeruopayuu — CBSI3aH C  HAYaJIOM
MECKO3aKPEMUTEIbHBIX pabor B peruone (1894-1917 rr.) u pa3pabOTKON C «JHUCTOTO JTUCTa»
MIPUEMOB U TEXHOJOTHIl OOpHOBI C CHIMYyYHMMH Meckamu. B 3T0 BpeMs mMeToqoM mpod U omuboK
JECOBOJIBI M TPAKTHKH YTBEPAWINCH B BBICOKOW J(PPEKTHBHOCTH U OSKOHOMHUYHOCTHU
UCIOJIb30BaHUsl OBICTPOPACTYIIMX HMBOBBIX M TOIOJIEBBIX MOPOJ B 3aKPEIUICHUH U OOJIECEeHUU
MOJIBMKHBIX TecKoB baxkuranckoro m Tepckoro maccnBoB. JTO OBUIO CHOHTaHHOE HAYajo
MEJIHOPATUBHBIX PabOT B OTCYTCTBHUE HAyYHO OOOCHOBAaHHBIX METOAOB U CIIOCOOOB HMX BEACHHUS,
BBI3BAHHOE HEOOXOJMMOCTBIO CKOPEWILEro IOAAaBJIEHUS OYaroB 3KOJOTMYECKOro O€JICTBUS B
KHUBOTHOBoAUeckoi Horaiickoli crenu. 3pmech B pe3yibTaTe HHTEHCUBHOIO €00 CKOTOM
PacTUTEIBHOIO MOKPOBAa NACTOMIIHBIX YroJud Ha XPYNKUX MAaJIOCBS3HBIX MOYBaX MPOMU3OILIO
KaTacTpo(UUECKOe TBUKEHHE OTOJUBIIUXCS MECKOB.

Ha sTom sTare ucnbIThIBajICs MHUPOKUN aCCOPTUMEHT JAPEBECHO-KYCTAPHUKOBBIX MEIHOPAHTOB
JMCTBEHHBIX TMOPOJ (pa3Hble BUJBl MBOBBIX, TONOJEBBIX, IUIOJAOBBIX M SATOJHBIX KYJIbTYp, 1yO
yeperryaTelii, poOuHUs Jokeakanus, O0epect u ap.; Tyckues, 1914). K stomy Bpemenn (1915 r.)
OTHOCHUTCS U IEPBBIN yJIaUHbIM ONBIT CO3AaHUS XBOMHBIX KyJIbTYyp Ha Tepckux neckax (ApHayTckas
cocHoBas poina 63 cranuibl Yepsnéunoii; CButkuH, S3an, 1953).

Opnako MHOTME KyJIbTYpPbl 3TOTO IEPUOJA 3aKIAJKH OTIMYAIUCh HEAOITOBEYHOCTBIO H
HaYMHAJIM paccTpauBaThCs B HU3KOMOIHOTHBIE (0.3-0.4) HacaxeHusl yKe B MOJIOJIOM BO3pacTe, HE
noxuBas 15-20 eT u3-3a HECOOTBETCTBHS JIECOPACTUTENBHBIX YCIOBUH U HECOBEPLICHCTBA
TEXHOJIOTHH MX BbIpallMBaHus Ha necyaHbix mousax ([lerpos, 1981).

Bmopoti sman necHol MEIHOpaLlUU B pErHOHE — COBETCKHM nepuoj Bpemenu 1925-1946 rr. B
5T0 BpeMmsi Ha Tepckux u baxuranckux mneckax oOBEM CO3/aHUSl JPEBECHBIX, KYIHUCHBIX,
KYPTHHHBIX HaCaKJIEHHUI U MOCEB KyCTAPHUYKOBBIX IECKO3aKpenurenaei npessicui 17 Toic. Ta. Ha
ATHX MACCHUBAX YCUJIUSAMHU AUYHUKYIAKCKOTO JIECX03a IUIOMIA/(b CO3JaHHBIX PA3HOMOPOAHBIX (TOMOIb
YepHBIN, THOPUAHBIA, MUPAMUAATBHBIN, B3 MEIKOIUCTHBIA, POOMHUS JDKeaKalus, 1y0 JeTHUH U
Ip.) 3alIUTHBIX ApeBocToeB gocturia noutu 2700 ra (Kynuk, 1960).

Tpemuit sman naubonee axmuenviti u niooomeopuwiii  (1949-1991 22.). Pa3Butne
JIECOMEIMOpAlMK TECUAHBIX MAacCHUBOB MEXIypedbsl B 3TOT IE€PHOJ HAYaJoCh C NPETBOPEHUS B
#u3Hb noctaHoBieHus: Coera MunuctpoB CCCP u LK BKII(6) «O mnmane mose3amuTHBIX
JiecOHacaX/1IeHU, BHEJPEHHs TPABOMOJIbHBIX CEBOOOOPOTOB, CTPOUTENIBCTBA MPYIOB BOAOEMOB ISt
o0ecrnieueHns BHICOKUX U YCTOMUMBBIX YpPO’KaeB B CTEMHBIX M JIECOCTENMHBIX pailoHaX eBpOIeHCKoi
gyactu CCCPy», mnpo3BanHoro B Hapoae «CTalMHCKH IulaH TpeoOpa3oBaHUs MPUPOABDY.
[Tpomomkamick MacmTaOHBIE METHOpaTHBHBIE padoThl U B 60-80-¢ TOJBI MPOIIIOTr0 CTOJETHS,
BILUIOTH A0 1991 roga — pa3Bana cor03HOTO rocy1apcTBa.

Ha nanHOM sTame 3HaYUTENbHO BO3pOCHINIT 00BEM MECKO3aKPEMUTENbHBIX U 00JIECUTENbHBIX
palboT HEemoCPeACTBEHHO CBSI3aH C aKTUBHOM JEATENIbHOCTHIO U OOJBIIMM BKJIAJIOM AYHUKYIaKCKOH
HAY4YHO-UCCJIEOBATEIbCKOM  JIECOarpapHOM  ONBITHOM  CcTaHIMu Bcepoccuiickoro  Hay4HO-
HCCIIeI0OBATENbCKOTO arposiecomenuopatuBaoro uncruryra (HUJIIOC BHUAJIMU) B pa3paboTky
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HAyYHO OOOCHOBAHHBIX (PPEKTHUBHBIX TEXHOJIOTHI 3aKperyieHus: MecKoB. B mepByro odepenb 310
riyO0okas Mocajka KpYMHOMEpPHOrO TIOCaJ0YHOr0 MaTepuaia ¢ MNPUMEHEHHEM ClieluaibHON
JIECOMEINOPATUBHONW TEXHUKHU U CO3/IaHHUE Pa3HOTHUIIHBIX IO MOPOJHOMY COCTaBY U KOHCTPYKLUHU
(dbopMHpOBaHMS 3aIIUTHBIX HACAWKICHUHA HA 3apOCIIMX IIeCKax C Yy4YaCTHEM 3HAYUTEIbHOTO
aCCOPTHMEHTA JIUCTBEHHBIX U XBOWHBIX MOPOA-UHTPOIYLIEHTOB. JTO CTaJI0 BO3MOXHBIM Oaroaaps
pesynbrataM  (QyHIAMEHTAIBHBIX HCCIEAOBaHWN y4deHBIX onbiTHOM craniuu  ([.I1. f3aH,
0O.C. Kpacnomnonbckas, H.®. Kymuk, H.A. Cmupsos, B.W. TleTpoBa u ap.) Mo u3ydeHuro reHesuca,
BOJAHOIO M COJIEBOIO pexuma IeckoB ob0mupHo Tepcko-Kymckoil mnosynycteiHu. [naBHOE
JOCTUKEHHE TOro Meproja — 000CHOBaHHE TEOPHUH KOMILJIEKCHOTO OCBOCHHS IECKOB U CO3JaHUE
YCTOMUYUBBIX M MPOAYLHPYIONUMX arpoieconanamadron. brarogaps Bkiagy ydeHbx o0beM padoT
T10 3aKPEIICHUIO U 00JIECEHUIO MECKOB JOCTUT PEKOPAHOTO YPOBHsI — cBbIiIe 30 ThIC. Ta CO3aHHBIX
3amuTHBIX HacaxaeHui ([1aBmoBckwuii, 2004).

HayuHo-skcniepuMeHTanbHbIM — gocTukeHueM — Auukynakckoit  HUJIIOC  BHUAJIMU,
OeccniopHo, sBiseTcs paspaboranHas B 70-€ TOABI MPONUIOTO BEKa arpOTEXHUKA BBIPAIIMBAHUS
KynbTyp cocHbl Ha Tepcko-Kymckux neckax (Kabananues, 1977). 13 noutu 80 rekTapoB ONBITHBIX
HAaCaXJICHUN COCHBI KpPBIMCKOW ¥ OOBIKHOBEHHOW, 3aJIO)KCHHBIX OIBITHOW CTaHIMEH Ha
baxuranckux u Tepckux meckax B 70-80 roapl MpOLUIOrO CTOJETHS, J0 HACTOAILIETO BPEMEHH
COXPAHWJIUCh B 370POBOM COCTOSHUM MOYTH 60 ra KyJIMCHBIX M KYPTHMHHBIX I1OCaJIOK B Pa3HBIX
HKOTOIAX MOJIMMHUKTOBBIX IECKOB MEXKIYypeUbsl.

JpyruM KpyIHBIM Hay4yHbIM YCIIEXOM TOTO NEpHUOAa PAa3BUTHUS JIECOMEIUOpALUHU IPU3HAHA
TEXHOJIOTUSl CO3JaHMsI JIECOMACTOUI Ha OTKPBITHIX MECKaX C HCHOJIb30BAHMEM KYCTapHHUKOBOTO
MEeCKO3aKpenuTeass — JKy3ryHa OesnuctHoro. OH  UCHONB3yeTcsl Uil MX  OOJEeCeHUs u
MOCIIEAYIOIIETO 3ally’)KeHHUsI MHOTOJISTHUMH TpaBaMU IIUPOKHUX (5-6 M) MEXIypsauil KylnbTyp B
IEJISIX CKOPEUIIIero MacTOMIHOTO OCBOCHHUSI MeTHOpupyeMbIx 3emelb (I[letpos u ap., 1986).

C cepenunsbl 80-x rogos npouoro Beka B Aunkynakckoin HUJIOC npucTynuim K UCIIBITAaHUIO
M aJanTtalud HEKOTOPhIX HamboJee MOPO30CTOMKHMX BHAOB CYOTpPONMHMUECKHX KyIbTyp (yHaOwH,
XypMa BUPTHUHCKas, MyIIMyja TepMaHCKas W Jp.) B YCIOBUSAX MEHSIOIIETOCsS K MOTEIJICHHIO
apuIHOTO KJIMMaTa peruoHa.

Ycnex MX UHTPOAYKUIMHM B HOBOM OWOKIMMare mMmo3Boiwi BrocneAactBuu (1996-2012 rr.)
pa3zpaboTaTh TEXHOJIOTMHM Pa3MHOXKEHHS KYJIbTypbl W CO3JaHUSl HACa)XJE€HUH MHOIOLEIEBOrO
Ha3HA4YCHMUS.

Yemeepmulii sman necomenuopayuu CBS3aH C Ha4yaJoOM paclaja HaIIero COK3HOro
rocynapctsa B 1991 roay. K coxanenuro, oH XapakTepu3yeTcsi Kak perpecCUBHBINA U MO OOJIBIIOMY
CUeTy MpOJOJDKAeTCs IO HacTosllee BpeMms. 3a MpoLIeAlIne MOYTH TPU JAECATUIIETUS 00BeM
JIECOMENTMOPATUBHBIX paboT Ha TeppuTopuu Tepcko-KyMckux meckoB He mpeBbIcK 15 ThIC. ra, U B
HUX 3HAUYUTETBHYIO J0Jt0 (okoso 70%) 3aHmMaeT (hUTOMETHOPATHUBHOE 3aTy)KEHHE IEeCUaHbIX
NacTOMIIL.

[IpyunHa TakoW yapydarolied CUTyallud — MH3EpHOE TOCyIapCTBEHHOE (UHAHCHUPOBAHUE
CTOJb D3KOJOTMYECKM M OSKOHOMMYECKHM BaXXHBIX MEDPONPUATHUN, ILEJIbI0 KOTOPBIX SBISAETCS
yIIy4llIEHUE COCTOSIHUS CTEMHOr0 >KMBOTHOBOJICTBA, OOTapHOrO 3eMJIENETUS U OKpYXKarolleu
Cpelbl, B KOTOpBIX, KaK H3BECTHO, I'€KTap JIECOHACAKACHUM B IOJl MOXKET IOMNIOTUTH A0 6.5 T
IBYOKHCH yriaeponaa, 10 70 T mbUIM U3 BO3JyXa M BBIAEIUTH MPHU 3TOM B aTMocdepy cBbiiie 4.5 T
KUBUTEIBHON Maccel kucnopoga (Menexos, 1970). Tem He MeHee, B 3TOT MEPHOJ MPOBEICHBI
Cepbe3Hble HCCIEN0BaHUSA (DUTOIKOJOTUU TECKOB AMCTAHLIMOHHBIMU MeToAaMmH. Paszpaborana
JecoMeNnuopaTuBHas  KilacCU(UKAIUs  MacTOMI W OCYLIECTBICHO  JIECOMEIMOPAaTUBHOE
KapTorpagupoBaHUE TEPPUTOPUU, U3YUEHBI IUHAMUKA JIETpajallii U BOCCTAHOBIECHUS YKOCHCTEM
noJ BiustaueM ¢utomenuoparuu (Kymuk, 2004). TeopeTndecku U SKCIIEpUMEHTATLHO 000CHOBaHA
KOJIMYECTBEHHAs OILIEHKA JIECOTPUTOJHOCTHU MIECUaHbIX 3eMeJb, PACCMOTPEHBI OCOOEHHOCTH POCTa U
NUTaHKs KyJbTYpP COCHBI Ha IecKax apuaHou 30Hbl (ManaeHkos, 2014).
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Ikoyorus u J10JIT0JIETHE 3alIUTHBIX HACAKICHHI HA MmecKax

Auukynakckoit HUJIOC B xome mHorosnerHer (moutu 80 JieT) Hay4HO-IKCIIEPUMEHTAIBHON
nestenbHOCTH Ha Tepcko-Kymckux meckax co3ziaH yHUKanbHbIM nosnuroH (10202 ra) 3ammrHOro
Jiecopa3BeIeHUs U KOMIUIEKCHBIX MEIHOPALIUi, I7ie 0TpadaThiBaloTCA U BHEAPAIOTCA () PEeKTUBHBIC
TEXHOJIOTUM W Mojaenu OopbObl ¢ Jerpajanueid W OIYCTHIHUBAHUEM AapUIHBIX TEPPUTOPUN
3anaguoro [Ipukacous.

W3 mmpokoro accopTUMEHTa JEpeBbEB M KYCTAPHUKOB, HHTPOAYLHUPOBAHHBIX OIBITHOMN
CTaHIIMEW s 1LeNedl MMeCKO3aKpeIIeHHsl, MAacCHUBHOIO M IOJIE3AlUTHOIO JIECOPa3BEACHUS B
Tepcko-KymMckoM MexIypedbe, OCHOBHBIMH TOPOJAMH-JIECOMEIMOPAHTAMHU CTad Jy0 JIeTHUMN
(Quercus robur), pobunus mkeakamms (Robinia pseudoacacia), pasnuuHble BHIBI TOIOJIEH
(Populus nigra, P. alba, P. piramidalis), B3 npusemuctsiii (UImus pumila), cocHa kpbiMckas
(Pinus pallasiana), abpukoc obbikHOBeHHBIH (Armeniaca vulgaris), gox y3konuctasiii (Elaeagnus
angustifolia), mxysryn 6e3muctasiii (Calligonum aphyllum) u ap.

B OCHOBHOM ¢ HX y4yacTHeM IUIO 3aKpeIUIeHHE MOIBUKHBIX MECKOB M CO3JAaHHE PA3TUYHBIX
BHUJIOB 3allIUTHBIX HACaXICHUN (MAaCCHBHBIC, KYJIUCHBIC, KYpPTHHHBIC, Y3KOMOJOCHBIC) JIf
oOJeceHus, MENHOpalUuyd NAcTOUIHBIX U JPYTUX CEIbCKOXO3SIMCTBEHHBIX yromuih Tepcko-
Kymckoro mexaypeubs.

[TpuponaHbie yCcIOBHS MEXAYpeubs U B OCOOEHHOCTH HMX BJIArOEMKOCTh U JOCTymHOCTH ['B
OKa3bIBalOT CYILIECTBEHHOE BIIMSHHWE Ha POCT U JIOJIOBEYHOCTH JIEPEBHEB M KYCTAapHUKOB B
CO3/1aBa€MbIX 3AIIUTHBIX HAcaXIeHUsx. Hrbke MpUBOIUTCS KpaTKas OIEHKa MEIHOPAaTUBHOTO U
9KOJIOTMUYECKOT0 MOTEHIMaJIa OCHOBHBIX KYJIbTYp-MeIHOpaHTOB Tepcko-KyMCcKux nmeckos.

KyabTypbl 1y6a j1eTHero (4epem4aroro)

OnbITHBIE KYJIBTYpBl AyOa B HpeAenax IOJUIOHA 3aHMMAIOT CPABHUTENIBHO HEOOJBIIYIO
wiomanb — 70 ra. OHM co3AaBaIMCh HA MOJOTMX U MENKO-OyrpucThix neckax baxkuranckoro (1-s
neconavya u 3-g neconada) u Tepckoro (MpraknmHckas Jiecojaya) MacCHBOB B Pa3HbIe HEPUOJIbI
JIECOMEINOPATUBHBIX PadoT.

[TepBbie HacaxaeHus nyOa 3anoxeHbl B 1924-1926 rr. Ha TeppuTOpUM HbIHENIHeH 1 necogaun
(poto 1), Ha mnOpenBapuUTEIBLHO  3aKPEIUICHHBIX  IIETIOTOBBIMH  TOJIOCAMH  TBLIEBATO-
Melsiko3epHUCTHIX neckax (Kymnuk, 1979).

[To3muee (1952-1954 rr.) ero KymbTypsl 3aKIaibIBAIACh Ha TYMYCHPOBaHHBIX II€CKax
Maxmynckoii nu UprakinHCKo# JecHbIX Aa4. DT YHUKaIbHbIE HACAKICHUS JOUUIN /10 HALINX JHEH
U B LEJIOM IO JIECOBOJCTBEHHO-TAKCAllUOHHON OLIEHKE COCTOSIHMSI HaxXOJsATCsl ceddac B
YJIOBJIETBOPUTEIBHOM COCTOSTHUHM (Talu. 1).

B cpaBHenuu ¢ baxuranckumu neckamu JTy4iive TakCallMOHHBIE TOKA3aTeId POCTa U Pa3BUTHUS
nyb6a Ha Tepckux meckax (poro 2) cBs3aHbl C HaJUYMEM B HHUX HEOTPAHUYECHHBIX 3aacoB
OCTYIHBIX TpyHTOBBIX Box (YI'B — 3.2 M, MI'B? — 0.4 1/1), IONIOJTHSIOIIAX aTMOCEPHBIE 0CaIKH
IIPU BJIAroNUTaHUU UCKYCCTBEHHBIX HACAX/IECHUI B apUIHBIX YCIOBUAX BBIPALIMBAHMUA.

Hy0 neTHuii (depenrdarsiii) B 3alIUTHOM Jiecopa3BeneHnn Tepcko-KyMCKUX TecKoB sIBIsETCS
OJTHUM M3 JIYYIIUX [0 3KOYCTOWYMBOCTH U JOJTOBEYHOCTH IOPOJ JIECOMENMOpaHTOB. OnHaKo
MEJICHHBI FOBEHWJIBHBIM POCT M CJOXHAs arpoTeXHHKa BbIPALMBAHUSA IIOKAa OCTAOTCS
HEMNPEeOoJOJUMBIM 0aphepoM Ha MYTH K HIMPOKOMY BHEIPEHHUIO KYIbTYphl B OOJIECEHHM 3€MeIb
apuUIHOTO PErvoHa.

KyabTypbl poOnnnu Jrkeakanun

PoOunum sBisAIOTCS AOMUHHUPYIOUIMMHU B jJecomenuopauun Tepcko-Kymckux meckoB. boiee
BEKa OMBIT KYyJIbTypbl pOOMHHM B JIECOMEIUOPALMU NECUAHBIX 3€MENb MEXAypeubs MOKa3bIBAET

2MIB — MUHEPAIU3alus TPYHTOBBIX BOJ.

OKOCUCTEMBI: DKOJIOT'A U IUHAMUKA, 2019, Tom 3, Ne 4



CYPXAEBT.A., CYPXAEB U.T'., KVJIUK, CTAPOAYBLIEBA 11

VHHUBEPCATHHOCTh €€ MEITHOPATHUBHOTO TIOTEHIMAIA MCIIOIH30BAHUS: OT 3aKPEIICHUS U 00JIeCeHUs
MOABMKHBIX TIECKOB JIO CO3JaHUs HACaXJACHUH MHOTOIICIIEBOTO Ha3HaueHUs (MacCUBHEIE,
KYJIUCHBIE, KYPTHUHHBIC, Y3KOIOJOCHbIE, IUIAHTAIMOHHBIE, CIEHHUAIBHOTO MCIOJIb30BAaHUS —
TapKaJIbHbIE, HEKTAPOHOCHKIE U JIp.).

®oro 1. UckyccTBenHas 90-neTHss nyOpaBa Ha «baxuranckom» maccuBe Tepcko-KyMcKkux meckos.
Photo 1. Artificially created 90-year-old oak forest at the Bazhigansky Array of Terek-Kuma sands.

Tab6auna 1. JlecoBoicTBEHHAas OLEHKAa COCTOSIHMS MCKYCCTBEHHBIX JyOpaB AuMKYyJIaKCKOH
HMJIOC na Tepckux u baxxuranckux meckax. Table 1. Forestry assessment of artificial created oak
forests, provided by Achikulak research station for the Terek and Bazhigansky sands.

Mecropacno- | Ilio- Bo3spact,| Boicora,| uametp, [[loano-bouu-|3anac,| YI'B, | MI'B*,

J0KEeHHue maab, 3
. Jer M cM Ta TeT (M/ra| M r/a

HACAKIACHUN ra

Bbaxxuranckuit

maccuB: 1-s1 37.5 |92.0-94.0| 8.0-10.0 | 26.0-38.0 {0.4-0.7|I11-1V | 112.0 |5.0-7.0/8.0-12.0

JIECHasl ladya
3-s1 necHas gava| 31.3 78.0 |10.0-12.0| 32.0-42.0 |0.6-0.7|111-1V | 126.0 [6.0-7.0] 5.0-7.0

Tepckuii Maccus:
Wprakmuuckas | 1.5 66.0 14.0 36.0 0.8-1.0| II-111 [ 148.0| 3.2 0.4

JICCHaid Jayda

PoOuHus mxeakarys o coJieyCTOMYMBOCTH yCTyHaeT 1y0y JIETHEMY U MTO3TOMY MOJHOTHBIE U
BBICOKOOOHUTETHBIE HACaXJEHHUS OO0pa3yeT TOJbKO Ha HE3aCOJEHHBIX WM C€1a003aCOIEHHBIX
CIIOMCTBIX T'YMYCHUPOBaHHBIX neckax Tepckoro u bakuranckoro MacCuBOB, I'/I€ UX JOJITOBEYHOCTh
B JIYUIITUX 3KOTOIAX IMpou3pacTtanus nocturaet 55-60 ner (dhoto 3).

Ho no oneity Aunkynakckoit HUJIOC ponrosnerue ceMeHHBIX APEBOCTOEB MOYXHO MPOAIUTH
3¢ dexTuBHBIM CcrocoOOM BereratuBHOW TpaHchopmanuu (GhoTo 4) yepe3 BO30OHOBUTEIHHYIO
pyOKy B HacakaeHUsIX 1-ro, a 3aTeM u 2-To nopocieBoro nokonenus (Cypxaes, 2018a).
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®oto 2. [InrocoBoe nepeBo ayda B 70 IeTHUX KYJIbTYpax.
Photo 2. High quality oak among 70-year-old trees.

®oto 3. [TnrocoBoe nepeBo poduHuU B S0-TETHUX KYJIbTypax.
Photo 3. High quality locust tree among 50-year-old trees.
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®oT10 4. PoObuHuEBbIE 26-T€THHE HACAXKICHUS TOPOCIEBOT0 MOKOJICHHUS.
Photo 4. 26-year-old plantation of sprouts generation of locust trees.

[IpumeHeHre MaHHOTO TpUEMa JECOBOCCTAHOBIICHHUS TO3BOJISIET COXPAHUTh HAa OJHOM MECTE
IPOAYLMPYIOLINE JPpeBOCTON poOuHUK ouTH 10 100-neTHero Bo3pactHoro pyoexa (tadai. 2).

Ha Tepcko-Kymckux meckax OCHOBHBIM HCTOYHHUKOM BOJOMUTAHUS POOMHUEBBIX KYIBTYP
CIIy’)KaT TPYHTOBBbIE BOJbI, TaK KAaK HAaKOIUIEHHAs B 30HE a’palliu Bjara aTMOC(EepHbIX OCaIKOB
MOJHOCTBIO YTHIM3UPYETCsl BETeTUPYIOIIUMH JIEPEBbsIMU 110 cepeaunsbl jeta (CMupHOB, 1963).

Tab6muua 2. CpaBHHUTENbHAS OLIEHKA POCTA M JIOJTOJIETHS] CEMEHHBIX U BETETATUBHBIX JIPEBOCTOEB Ha
Baxuranckux u Tepckux neckax Aunkysnakckoir HUJIOC. Table 2. Comparative assessment of growth
and longevity of seed and vegetative stands on Bazhigansky and Terek sands of Achikulak station.

TaxkcanmoOHHBIE TOKAa3aTeJINn
M J0JIr0JIeTHE HACAKIeHU

Mectopac- ILo-
MOJIOKEHH e majb,
HacCaKIeHUH ra

CeMeHHoOe
(MaTepuHCcKoOE€)

Maccus

BereraTuBHoe (mopocJieBoe)
MeCKOB

1 noxosienne 2 nokoJieHue
1 2 | 3 1 2 3

89 [26.0(11.3|158| 21.0 | 8.6 |141|17.0| 6.7 | 11.2

1* 2** 3***

1-1 necHas maga
Baxkuran- | (xB. 20, BbI7CH 2)
CKMH 3 necHas mava
(xB. 78, BBIIEN 7)

26 |46.0(12.8|18.7| 19.0 | 8.8 |[13.8| - - -

Hpraxnunckas
Tepckwuit JiecHas nada 25 1240/|13.21193| 21.0 | 9.1 147|170 | 7.3 | 13.1
(xB. 98, BBIIEN 15)

Ipumeuanus k Tadauue 2: 1* — Bo3pacr (Jier), 2** — Beicora (M), 3*** — muameTp cTBONA (CM).
Notes to table 2: 1* — age (years), 2** — height (m), 3*** — trunk diameter (cm).
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KyabTypsl TonoJseit

B necomenuopanuu Tepcko-KyMckux meckoB HalLIM MIMPOKOE UCHOIb30BaHUE MHOTHE BUIBI
Torosel (4epHbIi, Oenblil, mupaMuIaIbHBINA, eBpoamepukanckuil; Kymuk, 1987). Onu otnnyarorces
OBICTPBIM POCTOM U HEMPUXOTIUBOCTHIO K MOYBEHHOMY IUIOJOPOJIMIO, HO BEChMa BIIArOJIOOMBBI U
nostoMy Haubosee 3PPEKTUBHBI B CO3JAHUM 3AIMUTHBIX HACAKIECHUH HAa OTKPBITHIX MECKaX, I/Ie
MMEIOTCS JTOCTATOYHBbIE 3amachl JOCTYIHBIX TPYHTOBBIX BOJA 10 TJyOWHE 3alleraHus U HX
MUHEpaJIN3auuu Ui (GOPMHPOBAHUS BBICOKOIIOJHOTHBIX JpeBOcTOeB ((oTo 5), KOTOphIE 37ECh
noxuBaloT a0 35-40 ner (Kymuk, 1959). Ilo ypoBHIO MONTOJETHS OHH YCTYHAalOT APYTUM
OCHOBHBIM IIOPOJaM-MEJIMOpaHTaM: 1y0y, pOOMHHH, BSI3y U COCHE, HO TIPEBOCXOJIAT JIOX, JUKY3I'YH,
TaMapHKC U HEKOTOPBIE JIPYTHe AEPEBbS U KyCTAPHUKHU, UCIIOIB3YEMbIE B JIECOMEINOPALIUU [1ECKOB
(ITetpos, 1970).

®oto 5. Kynerypsl Tonounst Ha Tepckux neckax. Photo 5. Poplars culture on the Terek sands.

Yaire Apyrux mopoa-MeIHMOPAHTOB TOMOJS UCTIOIB3YIOTCS B 00JIECEHIH TOBUKHBIX TIECKOB, B
CBSI3W C BBICOKOM NPHKMBAEMOCTBIO, YCTOMYMBOCTBIO K BBIAYBAaHUIO W 3aCEKaHUIO IECKOM H
BO3MOXXHOCTBIO MaJl03aTPaTHOU TpaHC(hHOpMAaIlMK UX HACAXKIEHUHN B APYrUe MPOTYKTHUBHBIC YTOIbS
(;TlecomacTOUIIHBIC, KOPMOBBIE, OaxueBbIe U Ap. KyIAbTyphl; [leTpos, 1970).

C HacTyIJIeHHEeM CYXOBEPIIMHHOCTH JIEPEBHEB MPOIIUTH JIOJITOBEYHOCTH TOMOJIEBHUKOB Ha 30-
40% M0>kHO BO300HOBUTENbHOI pyOKOH (hOpMHUPOBaHMS BET€TaTUBHBIX JIPEBOCTOEB.

XBoiiHbIE KYJbTYPbI

B MHoroserHeii ucTropum JIECOMEIMOpPALMU IECKOB MEKIypeubsl €CThb ONBIT Yy4acTUS U
HEKOTOPBIX XBOWHBIX BUJIOB UHTPA30HAIBHON PACTUTENILHOCTH, B UMCIIE KOTOPBIX COCHA KPHIMCKas,
OOBIKHOBEHHAsI, MOMCOKEBEJIBHUK — OOBIKHOBEHHBIH  (JUniperus communis) W BUPTHHCKHIA
(J. virginiana).

IlepBbIit ycnex co3fmaHus KyJlabTyp cOCHbI oTMedeH B 1915 romy Ha Tepckux meckax Omu3
cranuibl Yepnéunoit. [lo Hacrosmero BpeMeHH cOxpaHuiochk HeOosbmoe ypouuie (0.5 ra),
IIOJIyYMBILIEE MECTHOE Ha3BaHUE «ApHayrckoe». [lo naHHBIM MHOTOJETHEW MOHUTOPHUHIOBOM
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oueHkn (CypxaeB, 20180), B 100-neTtHeM HacaXIEHUM COXpaHWIOCh 95 pacTymux u
TUTOIOHOCSIIIMX JIEPEBbEB COCHBI KPHIMCKON M aBCTPUICKOMW, C XOPOIIEH OYMIIIAEMOCTHIO CTBOJIOB,
BbICOTOM 14.7 M 1 aArameTpoM cTBOJIOB 29.3 cM (Tabi. 3), KpoHa KOTOPBIX M3-3a BO3pacTa MpUHSIIA
30HTUKOOOPa3HYIO, TOYTH TUIOCKYIO (opMYy.

Ta6auna 3. MOHUTOPUHT COCTOSIHUSI APHAYTCKOH COCHOBOM POIIM IO BO3PACTHBIM IEpHOJaM
nabmonenuii. Table 3. Monitoring of the Arnaut pine grove state by the age periods of
observations.

I'oabl BO3paCTHBIX HAOIIOIEHU I HACAKIEHUS

Ne JlecoBoacTBeHHas 1926 1952 1977 | 2011 | 2015

1/ | XapaKTePUCTUKA IPEBOCTOS
MOJI0/10€ | MpUCHeBalolee | Creioe nepecroiiHoe
1 KonnyecTBo pactymmx 400 95
JIEPEBHEB, IIT.

2 Cpennsis BbICOTa, M 4.6 14.7

3 | Cpennuit nuameTp CTBOJIA, CM 6.1 29.3

4 | BeicoTHbIN pa3Mep kpoHbl, M | 4.0-4.5 5.5-6.5 45-55 | 3.0-34 | 3.0-35

@DEeHOMEH YCHEIHOTO pOCTa M JIOJNTOJNETUS YHHKAJIBHOW COCHOBOW pOIIM OOYCIIOBIICH
HAJIMYMEM MOITHOW JOCTYNMHOM JIMH3bI IMPECHBIX TPYHTOBBIX BOJ B IMECKaX MOJ MCKYCCTBEHHBIM
HacCa)XJICHUEM.

[Tocne ApHayTckoil pouu B UCTOpUM Jiecomenuopanuu Tepcko-KymMckux meckoB ObLTH U
Apyrue  HEMHOTOUYWCIICEHHBIC TIONMBITKH  BBIPAIIMBAHHUS XBOWHBIX  KyIbTyp. Bce oHHM
NpeINPUHIMAINCh AUMKYJIAKCKON OMBITHOM cTaHuMel. [lo Hammx aHe#l coxpaHuiack HeOOIbIIas
wiomanps (0.5ra) ONBITHBIX KYJIbTYp MOXOKEBEJIbHUKA OOBIKHOBEHHOIO M BHPIMHCKOTO,
3aJI0’KEHHBIX TOCeBOM ceMsiH B 1947 roay Ha croucthix neckax Tepckoro maccuBa (KascynuHckas
neconaua; ¢poto 6). B HacTosiee BpeMsl COCTOSHUE UX YOBIETBOPUTEIBHOE, COXPAHMIIOCH NTOYTH
70% nepeBbeB BbICOTOM 8-9 M, ¢ muameTpoMm CTBOJIOB 16-22 cMm, B BBICOKOMOMHOTHBIX (1.0)
3arymeHHbIX (okoso 4000 mT./ra) ApeBOCTOsAX.

HauOonee cTapoBO3pacTHBIMM JIECOMEIMOPATUBHBIMH OOBEKTAMM C YYaCTHEM COCHBI
KPBIMCKOW M OOBIKHOBEHHOW Ha Ba)KMraHCKHMX mMeckax sBISIOTCS ypouuie f3aHa, 3aI0)KEHHOE B
1954 rony Ha neckax ¢ 6mu3kum 3aneranuem YI'B (2.5-3.5 m) 1-o0it necomauu (poto 7), 1 ypouwiie
IlerpoBa (¢doto 8), coznanHoe B 1966 rony B MexOyrpeBOM NMOHMKEHUU IMECKOB 2-OW JIECOJauH.
CBoM MeCTHbIE HAa3BaHUs OHU MOJYYMJIA IO UMEHaM MHULIMATOPOB UX CO3JaHMS.

B nacrosiniee BpeMst B mocajkax COCHbI fI3aHa MPOMCXOJUT MOCTENIEHHOE CHUKEHUE MPUPOCTa
n ormupanue zaepeBbeB. B 2007 romy cpeassisi BbICOTa APEBOCTOS cOCTaBWiIa 15 M, nuamerp
CTBOJIOB — 23 CM, a 3a11ac CTBOJIOBOM speBecunbl — 166 M°/ra (Cypxaes, 2013).

BusyanpHO J1€COBOACTBEHHOE COCTOSIHUE JPYrOro OIBITHOIO HAacaXIE€HWs OLICHUBAECTCS Kak
YIIOBJIETBOPUTENILHOE BBHU]LY OTCYTCTBHSI IPU3HAKOB KPOHOBOTO YCHIXaHMS U MOBPEXKIECHUS CTBOJIOBOM
YacTH JIepeBbEB U HAOJI0IaEMOT0 €XKEr0JTHOr0 PHUPOCTa MOOETOB U MJIOOHOIIEHUS COCEH.

Ha pannux sranax necomenuopanuu Tepcko-KyMCKuX MECKOB IIMPOKOE BHEIPEHHUE KYJIbTYP
COCHBI Ha TECKaX MEXIypeubsl CACPKHUBAIOCH OTCYTCTBUEM HAyYHO-OOOCHOBAHHBIX TEXHOJIOTHI
BBIPAIIMBAHMUS €€ I[I0CAJOYHOTO MaTepuansa U CO3JaHUs YCTONYMBBIX HAacCaXICHUH B
neQIIsIIIMOHHO-0IAaCHBIX, 3aCYIUIMBBIX YCIOBUAX perroHa. Ho ycmex ee pa3pabotku (Kabananues,
1978), nocturnyteiii Aunkynackoit HUJIOC B 70-e ros! mponuioro Beka, mo3BoJIWI MPUCTYIUTh K
MacIITaOHBIM paboTaM IO Jiecopa3BeleHnI0 cocHbl Ha baxkuranckux u Tepckux meckax, Korjaa 3a
HEMOJHBIX JBa JCCATWIETHS ONBITHAs CTaHIMS 3aJ]0KHUJIa Ha CBOMX HKCHEPUMEHTAIbHBIX
nmonmuroHax okojio 80 ra OMBITHBIX KYJIBTYP COCHBI KPBIMCKOM ¥ OOBIKHOBEHHOW, KOTOpPHIC
3HAUYUTENbHOM YacThio (0K0JI0 80%) COXpAaHUIIUCH 10 CUX MOP B YIOBIETBOPUTEIILHOM COCTOSIHUH.

OKOCHUCTEMBI: OKOJIOI'MA U IUHAMUKA, 2019, Tom 3, Ne 4



16

OIIBIT JIECOMEJIMOPAIIUN DKOCUCTEM IIECHAHBIX MACCHUBOB ...

®oto 6. Poria u3 MoxokeBenbHIKA OOBIKHOBEHHOIO M BUPIMHCKOTO Ha TepcKoM recuaHoM MaccuBe
Photo 6. Juniperus communis and J. virginiana grove on the Terek sand massif.

i

i mm

i

RN 5

~

-

®DoT10 7. Ypouuiie cocHbI «S3aHa» Ha baXuraHckom JIECHOM MacCHBE.
Photo 7. “Yazan” natural boundary of pine trees in the Bazhigansky forest massif.
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dorto 8. Pomia cocuel «IlerpoBay» Ha CIOUCTHIX baKUTraHCKHUX TMECKax.
Photo 8. “Petrov” natural boundary of pine trees in the Bazhigansky forest massif.

COSI[aHI/Ie YCTOIZQHBBIX n JOJI'OBCYHBIX Haca)KI[eHI/II‘/'I COCHBI B apHUAHBIX YCJIOBHUAX PETrHOHA
BO3MO>XHO HE€ TOJIBKO HOI[60pOM OKOTOIIOB C OIITHUMAJIBbHBIMH BI[a(i)I/IIIeCKI/IMI/I YCIOBUAMHU OJid €€
pocCTa n pasBuTUA, HO U, IPCKIAC BCCTO, THIATCIbHBIM CO6J'IIOI[CHI/ICM ArpOTEXHUYCCKUX ITPHUEMOB,
HaITpaBJICHHBIX Ha HAKOIUICHHUEC BJIAl'M B IIOYBC B XO/€ (1)0pMI/IpOBaHI/ISI MOJIOABIX KYJIBTYp, U
CBOCBPCMCHHBIM MMPOBCACHUCM JIECOBOJACTBCHHBIX YXO040B npu nux H3PCIKNBAHUHA B
MMOCTHOBEHUJIbHBIN nepuoa pasBuTuA ApEBOCTOCB.

CyO0Tponnueckne KyJabTyphbl

B Aunkymnakckoir HUJIOC ¢ nauana 90-Xx Tog0B MpOIIJIOTO BEeKa B CBSI3M C HACTYIJICHUEM
r7100aTbHOTO MOTETUICHUS KJIMMaTa BOZHUKIIA HE0OXOIUMOCTh U3YYEHHUS CTENICHN HATypaIu3aluu B
YCIIOBUSIX TOBBIIIAIOLIEHCS CpPEJHEro10BOil TeMIepaTypbl MECTHOCTH, HEKOTOPBIX Haumbosee
MOPO30CTOWKHX 3aCYXOYCTOWYHMBBIX M XO3SHCTBEHHO-IICHHBIX BUJOB CYOTPONMUYECKUX IUIOAOBBIX
KYJIbTYp 751 KOMIUIEKCHOW METHOpaI MECKOB M MECUaHbIX 3eMellb PErHoHa, B YHCIE KOTOPBIX
OKa3aluch yHaOM oObIKHOBeHHBIH (Ziziphus jujuba; doro 9), xypma Buprunckas (Diospyros
virginiana; ¢oto 10) u rpanat oOsikHOBEeHHBIH (Punica granatum; ¢oto 11).

Ha ocHoBe pe3ynbTaToB MHOTOJIETHUX HCCIIEIOBAaHUN U AKCIEPUMEHTOB ObUIH pa3pabOTaHbI
TEXHOJIOTUU Pa3MHOKEHUS (IOJydeHHE CEMEHHOTO M BEreTaTUBHOIO MOCaJOYHOTO MaTepuana) U
BBIPANIMBAHUS HACAKACHUH MHOTO(QYHKIIMOHATHHOTO Ha3HA4YeHHs (TUIAHTAIMOHHBIE TIOIOBBIE U
JUCTOCOOPHBIE, MENHOPATUBHO-KOPMOBBIE W pyOexHble; CypxaeB, 1996). OOmas muomags
OTIBITHBIX YYaCTKOB C YHAa0OH, CO3JTAHHBIX B Pa3HBIX SKOTOIMAX MECKOB, cocTaBiseT 18.2 ra.

B 2000-x romax Ha OCHOBE H3yueHHUS OMONPOAYKTHBHOIO MOTEHIMANa KyJIbTypbl yHaOu
pa3paboTaHbl TEXHOJIOTUM TEepepabOTKM TIUIOJOBOM W JIMCTOBOM MAacChl IUIAHTAI[MOHHBIX
HAaCaXJIeHUH B 12 BUIOB MPOAYKIMH HATYpPaJbHOrO KayecTBa I MHUIIEBOIO U JIEKAPCTBEHHOIO
HazHaueHUs. Ee BbIcOoKas IIEeHHOCTh O0YCIOBIIEHA OONBIIMM KOJTUYECTBOM OMOAKTHUBHBIX BEIECTB
(BUTaMHMHBI, OpPraHUYECKHE KHCIOTHI, MUKPODJIEMEHTHI, CIU3U, QUTOHUUABI U Ap.) B IUIOJAX U
mucThsax pactenuit (Cypxaes, 1989). Becbma nepcrnekTuBHa B (PUTOMETHOPAIIUN PETUOHA U IpyTas
cKkoporutoaHas (TUIoJ0OHOIIEHHEe ¢ 4 roaa pocTa), HaTypadu3upoBaHHAs B cepeauHe 90-x romos
KYJIbTypa XypMbl BAPTHHCKON Ha MHTPOIYKIIMOHHOM ydacTke 1-oii teconaun (Cypxaes, 2013).
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®o10 9. YHaOu 0OBIKHOBEHHBIH B IUIAHTAIIMOHHOHN KYJIbTYype.
Photo 9. Ziziphus jujuba in plantation culture.

®ot0 10. OnnITHEIE HaCaXXJACHUS XYPMbI BHpI‘PIHCKOfI Ha baxuraHcKUX IIecKax.
Photo 10. Experimental plantings of Diospyros virginiana on the Bazhigansky sands.
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®oto 11. OnbIT BeIpaliMBaHus rpaHarta B TpaHIeHHON KyapType Aunkynakckoid HUJIOC.
Photo 11. Experience of pomegranate growing in the trench culture of Achikulak station.

Ha omnbiTHOM ywacTke oHa pacreT ¢ 1996 rona, orTivuaercss IMHAMUYHBIM pocToM (B 15 ner
JIOCTUTIA 7.5 M BBICOTBI) U €XKErOAHbBIM 10 J0HOIEeHHeM (B 10 neT ee yposkaiiHOCTh cocTaBuia 18-
26 k).

Kynbrypa BecbMa 3acyxoycToifunBa Ha meckax, HO perysspHbiid noaus (8-10 pa3 3a neto)
MIOAJICPKUBACT JIy4llle€ COCTOSIHUE M YPO’KaWHOCTh JAEPEeBBEB. MOpO30yCTOMYMBOCTH XYPMBI
IPUMEPHO Takas *ke, Kak y yHabu. OHa ycneniHo, 6e3 3HaYUTeIbHOro 0OMep3aHusi, MPOTUBOCTOUT
MOHIKCHUIO 3UMHEH TeMIlepaTypsl Bo3ayxa 1o -25-28°C, Ho Oonee cuibHBIE MOPO3HI 110 -32°C
MOTYT TOBPEIUTh MHOroJIeTHIOK JApeBecuHy Ha 30-50% wu Gonee (Cypxaes, 20156). Oxnako
HKCTPEMAIIbHO HU3KHE TEMIIEPaTyphl TAKOTO YPOBHS B IMpEIeNiaX MEXKIypedbs MO MHOTOJETHUM
JAHHBIM CIIy4aloTCsl JHIIb pa3 B 15-20 jer ¢ Hayama pocTa U IJIOJOHOLICHHS €€ JEPEBbEB B
HacaxJeHusx. Ho 3a 3To BpeMs »SKcITyaTallud OHHM MOTYT CIIOJIHA OKYIUTHCA U MPUHECTH
3HAYUTENbHYIO BBIFOJly HPOAYKIHMEW YTHIM3alUM IUIOIOB U JIUCThEB B CYXO(PYKTHI, (puTOUawy,
HACTOMKH, CHPOIBI, JDKEMBI U APYTHE [IEHHBIE MMUIIEBHIE TPOYKTHI.

B nannoe Bpems ycneniHo Bexytcs MHorosieTHue (¢ 2012 roga) uccienoBaHus 1Mo pa3padoTke
TEXHOJIOTUU BBIPAIlMBAaHMs YKPBIBHOM KyJIbTYphl I'paHaTa B TepMmooOecneueHHON 30He Tepcko-
Kymckoro mexaypeubs (dpoto 11 u 12). Pe3ynbpTarsl ux 0OHAIEKHUBAIOT TEM, YTO TeMIIepaTypHBIH
PEKUM TEIUIOTO MEPHO/ia MECTHOCTH OJIArONPUATCTBYET HOPMAIBHOMY POCTY M IUIOJAOHOUIEHUIO
rpaHata, HO €ro HHU3Kas MOPO30YCTOMUMBOCTh TpeOyeT 3UMHEH 3aIluThl OT E€XEroJHO
HaOII0AIONMUXCS 3/1eCh MOp030B Hmke -15°C. Bricokyio 3¢ ()EeKTHBHOCTh TpaHIIEHHOTO METoja
YKpPBITHS TpaHaTa MOATBEP)KJAIOT MHOTOJETHUE JaHHBIE (DEHOIOTHYECKOro Pa3BUTUS KYJIBTYPHI
(Tabm. 4).

TpaHeiHbI METO/] BhIpAIlMBAaHUS I'paHaTa 3aKJII0YaeTcsl B MOCa/IKe CaKEHIIEB B KOpoOUaThie
MPSIMOYTOJIBHOM (OpMBI 3eMIIsTHBIE yrayOneHus umeromme pasmepbl 2.0x0.6x0.6 M, B KOTOPBIX
CTEHKM YKpEIUIEHBI TPOYHOI akanueBoil nockoil. PacTeHus rpaHara Ha 3UMY YKpBIBAIOTCS B HHX,
npuru0ass ¥ (UKCUPYs CTBOJI HMIKE IOBEPXHOCTH IIOYBBI, a CBEPXY TPAHILEH HAKPBIBAIOTCS
KPBILIKaMH-HACTUIIAMU U3 TOHU )K€ APEBECHUHBI.

3a Tpu rojaa IUIOJAOHOIICHUS YPOXAWHOCTh KycTa ¢ 3-4 miuomoB Bo3pocia jo 15-20 mr. co
cpenauM BecoMm 150-220 r, a B mepeBone Ha 1 ra macca miogoBoro cobopa mocturaet mo 100 m/ra.
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[Tnoael TpaHaTa MOJHOCTBIO TOCTHTAIOT 3PEJIOCTH K CEpeArHE OKTSIOpS, OKPAIIUBAasCh B SIPKUI
cBeT0-po30oBkIi nBetT (Cypxaes, 2018B).

Ta6auna 4. ®enonornueckue Gaspl pa3BUTHSA I'paHaTa B TPAHILIEHHON KyJIbType.
Table 4. Phenological phases of pomegranate development in trench culture.

Ne Hara (uuncio, Ipomosku- Cymma akTHBHbIX
®da3a TeMIIePaTyp HA HAYAJIO0
n/n Mecsiin) TeJbHOCTh, THH
¢asbl, °C
1 Hauano Bereranuu 17,04 3 954
(pacmyckaHue moyek)
LBeTeHune 67
5 - Ha4ajo 5.06 3 1205
- MaccoBO€ 9.07 14 1831
- KOHEI[ 11.08 4 2684
C
03pEBaHKE ILJI0I0B 210 3991
3 - Ha4ajio
- MaccoBO€E 16.10 4117
- KOHel[ 22.10 11198
4 | Jlmcronan 17.10 4132
- Ha4ajio
BriBoabl

bonee Beka ombIT JlecoMenuopanuu JAeQUISIIIMOHHO-ONAcHBIX 3eMenb Tepcko-Kymckoro
MEXJypeubsi CBHUICTEILCTBYET O €€ BBICOKOW 3(dexTuBHOCTH B OOpnlOe ¢ nerpaganueil u
OITYCTBIHUBAHUEM IKOJIOTUYECKU XPYIKHUX MECUYaHbIX TEPPUTOPUIN PETHOHA.

[Tpomenmuii mepuox O3HAMEHOBAJICS HEMPEPBIBHBIM COBEPIICHCTBOBAHUEM IIPUEMOB U
TEXHOJIOTUI 3aKperieHusl, 00JeCeHUs] U KOMIUIEKCHOIO OCBOEHHUS IMIECKOB U IMECYAHBbIX 3e€MeNb C
UCMOJb30BAaHUEM INUPOKOro accoptumeHnTta (Oomee 100 BHIOB) 3aCyXOyCTOMUMBBIX U
XO35IIICTBEHHO-IIEHHBIX BUJ0OB JIUCTBEHHBIX U XBOMHBIX JI€PEBbEB U KYyCTAPHUKOB — HHTPOAYLIEHTOB
U3 YMEPEHHOM U CyOTpONMYECcKOil 30H MPOU3pacCTaHusl.

Pa3zpaborannsie u BHenpeHHble Auukynakckoit HUJIOC BHUAJIMU Ttexnonoruu riry0okoit
MOCaZKN B 3aKPEIUICHUH MOJBM)KHBIX MECKOB BBIPAIIMBAHHS KYJIBTYp POOMHUHU JDKEAKAIUH,
TOTIOJIEH, BSI30B M JPYTUX Ha 3apOCIIMX Meckax 1mo3Bosiin B 60-80-X rogax mpouuIOro CTOJIETHS
3HAYUTENIbHO YBEIMUYUThH MPOU3BOIUTEIHLHOCTh U 00BEMBI 3TUX PabOT B MEXKIypeube U COKPATUTh
TEM CaMbIM CPOKH UX METHOPATUBHON TpaHC(HOPMALIUU B IPOAYKTHBHBIE JIECOMACTOUIITHBIE YTOAbS
3a CYEeT OJIHOBPEMEHHOTI'O 3aTy)KEHUS TPaBaMU MEXAYpsIUi NECKO3aKPEIUIAIOMUX KYIbTYP.

Bcenen 3a atum B 70-e roasl paspabotannas Auukynakckoit HUJIOC texHomorust co3mgaHus
COCHOBBIX KyJbTyp Jajla Hayajo IIMPOKOMY BHEIPEHHUIO XBOMHBIX KYJIbTYp B 3alIUTHOE
necopa3BeneHue Tepcko-KyMckux mneckos.

K 3HaYWTeNpHBIM TOCTH)KEHUSM MEITHOPAINU TIECKOB OTHOCATCS ocBoeHHBIE B 50-60-x romax
MPOIIJION0 BeKa TEXHOJOTMH BBIPAIlMBAHUS XO3sIMCTBEHHO-IIEHHBIX IUIONOBBIX (aOpHKOC, alblya,
CNIHMBA, SI0JIOHS, TPYyIIA U JIp.) ¥ STOAHBIX (BUHOTPAJl, CMOPOAMHA, BUIIIHS, YEPEITHS U AP.) KYJIbTYp
Ha neckax baxkuranckoro maccuBa (1-ast necHas nava).

Ha coBpemennom »stame Ha Tepcko-KyMckux meckax BechbMa akTyaJdbHBI pabOTBI IO
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pa3paboTKke W BHEIPEHUIO TEXHOJOTUH CO3AaHUS JTUCTOCOOPHBIX HACAKACHUH CYyOTPONMMYECKHX
KyJIbTyp yHaOW, XypMbl M TpaHaTa B LEISIX NPOU3BOACTBA (PUTOYAMHOW MPOAYKLUH, a TAKKE
BBIPALMBAaHUS T'paHaTa B YKPBIBHON KYyJbTypeE, IJIs MOJyYEHUS IUIOA0BOM MUILEBON MPOAYKIMHU B
YCIIOBHSIX BBICOKOW TEPMOOOECIIEYCHHOCTH KYCTAPHUKOBBIX M IPEBECHBIX MEITHOPAHTOB.
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FOREST RECLAMATION EXPERIENCE IN SANDY MASSIFS ECOSYSTEMS
OF THE TEREK-KUMA INTERFLUVE
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Terek-Kuma Sands are mainly ancient alluvial quaternary deposits, occupying about 800 thousand
hectares within the boundaries of the Terek and Kuma rivers interfluve in the western arid part of the
Caspian Lowland. The afforestation of this territory was started in the late XIX century (1894-1895) in
order to stabilize open sands and restore degraded pastures of the region for the livestock production.
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For more than a century the sand melioration in this territory shows high efficiency of a wide range
(more than 100 species of trees and shrubs) tree cultures usage in the formation of different protective
plantings (narrowband, curtains, clumps, solid) for agricultural (pastures, gardens, vineyards, planted
herbs, melons species and other rain crops cultivation) and forestry (timber plantation, fruit and
plucking plantations of commercially valuable crops) development of “waste lands”, i.e. the arid sands
of the region.

According to some studies, on a large part of this interfluve territory (about 70% of it) sands have
a fairly significant (0.2-1.0%) humus percentage and relatively high (25-40%) content of easily
digestible minerals (feldspars, apatites, micas, amosites etc.), which enrich the soil with ash nutrition
elements.

However, some salinity of sandy soils and lack of moisture are limiting factors for the normal
growth and longevity of trees and shrubs due to the density of ground waters in the capillary fringe
and water balance disturbance of trees under ontogenesis.

We found out that growth and longevity of tree-shrub phytocenosis on the Terek-Kuma sands
depended on the degree of availability of additional source of soil moisture, such as ground water,
aside from precipitation; and its share in the water balance should be at least 50-70%.

Keywords: Terek-Kuma sands, forest reclamation, afforestation, protective plantations, forest cultures,
Bazhigansky Array, arid region, Robinia leachate, summer oak, sand stabilization, desertification,
sand melioration.
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CTPYKTYPHASA OPTAHU3ALUSA DKOCUCTEM N 3AKOHOMEPHOCTHU
HNX PACITPOCTPAHEHUSA

VIIK 574.45:574.47

ITPOCTPAHCTBEHHO-®YHKIITMOHAJIBHASI HEOJHOPOIHOCTD IIOCTBBIPYBOYHBIX
COOBHIECTB B IO’KHOU TAUT'E (LIEHTPAJIBHO-JIECHOMU 3AIIOBE/IHUK)
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CraTbst COIEPKUT PE3yIbTATHI UCCIIEOBAHUS MTPOCTPAHCTBEHHO-(DYHKIIMOHAIBHOW HEOHOPOJHOCTH
PACTUTEIBHOCTH Ha BhIPYOKE Ha PaHHHX CTaJUAX CYKIIECCHU B IOA30HE IOKHON Talrd Ha OCHOBE
KpynHOMacmTabHoro kaprorpadupoBanus. M3yueHbl TOCTBBIpYOOUYHBIE COOOINECTBA M TPOBEICH
yder HMX (HUTOMAcChl Ha 3apacraroiieli BeIpyOke B OydepHoii 3oHe B llenTpanbHo-JlecHOM
rocymapcTBeHHOM OmochepHoMm 3amoBenHuke (TBepckas obmacth). s cocTaBiIeHUS KapTOCXEMBI
pPacTUTENHHOCTH BBIPYOKH MPOBE/IeHa KIIACCH(PUKAIUS PACTUTENBHBIX COOOIIECTB C TPYIITUPOBKOM 110
BO300HOBJISIONIEMYCS JIPEBECHO-KYCTAPHUKOBOMY SIPYCY C YUETOM HAIlOYBEHHOI'O MOKpOBa. BriepBrie
JUTA TaHHOW TEePPUTOPHH TPOBENEH aHAJM3 JKOTOMHYECKUX Pa3IHMYMil PACTHUTEIHHBIX COOOIIECTB
BBIpYOKM Ha OCHOBE 3Kojormueckux mkai JI.I'. PaMeHCKOro m coCTaBIEHBI KapTOCXEMbI CPETHETO
YBIaXHEHUS W OOraTcTBa IOYB B DIKOTOMAaxX BEIPYOkH. PaccMoTpeHa B3aWMOCBSI3b MPOEKTHBHOTO
MOKPBITHS, BBICOTHI W TPUPOCTA PACTEHUM C HX (UTOMACCOW, OIICHEHBI 3amachl (PUTOMACCHl Ha
WCCIIEIOBAaHHON BBIPYOKE B IEIOM W B pa3HBIX THMAX COOOIIECTB, COCTAaBJI€HAa KapTocxeMa
pacnpenenenusi (UTOMAcChl Ha BBIPYOKE M PacCUMTAHBI CyMMapHBIE 3HAYEHHS 3amacoB (pUTOMAcCHI
JUTA Ka)KJI0To TUTa. MaKcuMasbHbIE 3HAaYeHUsT (PUTOMACCHI XapaKTEPHBI ISl Pa3HOTPABHO-KUIIPEHHBIX
U TIOCTBBIPYOOUYHBIX COOOIIECTB € MOAPOCTOM Oepe3bl W OCHHBI B TEX YaCTSIX BBIPYOKH, KOTOpBIC
pacmoiokeHbl Onmmke K Kpomke jeca. [lomydeHHBIE AaHHBIE MO MPUPOCTaM H 1O (UTOMACCE B
nanbHeieM OyAyT WCIONB30BaHbl ISl COMPSDKEHHOTO aHaln3a C JAaHHBIMHA IYyJIhCAIIMOHHBIX
W3MEpPeHHH COCTaBISIOMIMX TapaMerpoB OajaHca yriepoJa Ha  BBIPYOKe, IMPOBOAMMBIX
MeTeoponoraMu. TakuMm 00pa3oM, MpeArmoiIaraeTcss OUeHUTh BKIIAJ OTAEIHHBIX COOOIIECTB M BHUIOB
pacTeHuii B ACTOHUPOBAaHKE YTIIepOoaa Ha BEIpyOKe.

Kurouegvle cnosa: mOCTBRIpPYOOYHBIE COOOIIECTBA, MPOCTPAHCTBEHHAS CTPYKTYpa, (YHKIHOHAIbHAS
CTPYKTYpa, dKoTommueckas auddepermnuanus, puromacca.

DOI: 10.24411/ 2542-2006-2019-10044

[Tpoueccs! n3y4eHus: BOCCTAHOBIICHUSI PACTHTEILHOCTH BEIPYOOK MMEIOT JABHIOK TPAIULIUIO B
oteuecTBeHHOU Hayke (MenexoB, 1980; Kpsitens, 2006; YinanoBa, 2012). Ha coBpemeHHOM 3Tamne
Bce Oosbliee 3HAYCHUE MPUOOpETaloT paboThI MO BKIAMy JIECOB M BBIPYOOK B OajaHC yriepona
(UcaeB u ap., 1995; Mom4anoB u jp., 2017; Kynesipos, 2017; Amiro, 2001; Kimball, 1997). Jleca
Poccun wrparoT BaXHEHIIYH0 poJib B JACMOHMPOBAHHM YIJIEpOJa, OIHAKO NpU pyOKax Jec
CTaHOBHUTCS MCTOYHMKOM YTJIepoJia M 3MUCCHM YIiepoJia Ha BbIpyOKax Mmpojospkatorcs 1o 20 et
(Ucae u ap., 1995). Ananusupys BpeMEHHYIO HM3MEHUYMBOCTh NOTOKOB CO2 Ha CIUIOIIHON
BeipyOke, C.A. Williams c¢ coaBropamu (2014) ormedvanu, 4to Hamboiee pe3KHe H3MEHEHHUS
notokoB CO2 mpoucXoAsT B MepBble TOAbl TOCie pyOKH, KOrJa SKOCHCTeMa CTaHOBHUTCS
ycTroiunBbiM HcToyHHKOM CO2 mns atmocdepbl. BpipyOka lieca MPUBOAMT K 3HAYHUTEIBHBIM
M3MEHEHHSIM OMOT€OXUMUYECKUX M OHOreo(pU3nuecKnx MpoIeccoB, U A JIYUIIEro UX MOHUMAaHUs
HEOO0XOAMMBI JIeTalbHbIE UCCIIEAOBAHUS CTPYKTYPBI PACTUTEIBHBIX COOOIIECTB.

Hayunble uccienoBaHus 1O BKJIany JIECOB M BBIPYOOK B OajlaHC yriiepoja Ha TEPPUTOPUH
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Lentpanpno-JlecHoro  3amoBeqHMKa  BEAYTCS ~ HAy4YHBIM  KOJUIGKTMBOM  JabopaTopuu
ouoreonenosiorun MHactutyra mpobiem sxonoruu U sBosmonuun PAH M. A.H. Ceseprosa (MI123
PAH) B Teuenue psga net (Kypbarosa, OnpueB, 2017), BkIto4asi HaOMIOACHUS 32 TIOTOKaMU Teria,
BOJSTHOIO TIapa M COCTAaBJSIOUIMMH OajlaHca yriepoja N0 METOLy TypOyJeHTHBIX MyJbcaluil
HECKOJIbKO pPa3 B CE30H C UCIOJb30BAaHUEM KaMEpHBIX TIa3oaHanu3aTtopoB. M3mepeHus Ha
uccienyeMon  BbIpyOke Obuin  Hawatel B 2016 1., cpa3dy ke Iociie  3aBepUICHUS
JIECO3aroTOBUTEIBHBIX padOT Ha BbIOpaHHOM ydacTke. PesynbraThl u3mepenuil noroxkoB CO: 3a
BererauoHHelii mepuon 2016 r. mokaszaiu, 4YTO WUCCienyemasi CBexas BbIpyOKa CilyxKuia
ucrtounukoM CO2 mis atmochepsl B TedeHHe Bcero nepuona m3mepenuit (KypOartosa, Ombues
2017; Mamkus, 2017; Mouanos u 1p., 2017). TTony4deHHbBIE UCCIIEOBATEIIIMA TaHHBIC TOBOPAT O
TOM, 4YTO HW3HAYaJIbHO BBIPYOKAa CTAHOBHUTCS MCTOYHMKOM SMHUCCUU YIJIEKHCIOTO ra3a, HO C
BO30OHOBJIEHUEM pPACTUTEIbHOCTH, YBEJIIMYEHHUEM MHTEHCHUBHOCTH ()OTOCUHTE3a U HAKOIUICHUS
¢utomaccel 00BEM OSTHUX OSMHUCCUM cHUXkaeTrca. OueBUIHO, YTO XapakTep BO30OHOBIEHUS
pPacTUTENIFHOCTH Ha BBIPYOKE, JWHAMHKA TMPOJYLHUPOBAaHUS (HUTOMACCHI B Pa3IMYHBIX THIAX
COOOILIECTB UIPAlOT NEPBOCTENEHHYIO DPOJb B (OPMUPOBAHUU CTPYKTYpbl OajaHca yriepoja.
OpHako paboThl MO H3YYEHUIO CTPYKTYpPhl PACTUTENBHOCTHM M HAKOIUIEHHIO (UTOMAcChl B
pacTUTENBHBIX COOOIIECTBaX Ha JaHHON BBIPYOKE /10 HACTOSAIIEr0 BPEMEHH HE IMPOBOJIUIHCE.
Takum ob6pazom, yersv uccredosanus cocTosiia B BBISIBICHUU MPOCTPAHCTBEHHO-(YHKIIMOHATIBHON
HEOJHOPOJHOCTH PACTUTENLHOCTH BBIPYOKM Ha paHHMX CTaJUsX CYKIIECCHH U OTPaXEHHE €€ Ha
CepUM KPYMHOMACIITAOHBIX KapT JUIsl JalbHEWIIEro COMPSIKEHHOrO aHalu3a C JIaHHBIMHU
M3MepEeHul mapaMeTpoB yriiepoIHOro OanaHca.

MaTepuajbl 1 METO/bI

Tepputopusi HCCIENOBaHUS JIGKUT B TpaHHUIAX OXpaHHOW 30HBI lleHTpansHO-JIecHOTO
l'ocynapcTBeHHOrOo MPUPOIHOrO Ouoc(epHOro 3amoBeAHHMKA, KOTOPBIM pACHOJIOKEH B IOro-
3amaJHOM YacTh Banmmaiickodl BO3BBIIIEHHOCTH Ha TEPPUTOpUU TBEpCKOW 00JacTh, B Mpeiennax
I'maBHoro (Kacnuticko-bantuiickoro-UepHoMopckoro) Bojopasaena Pycckoit paBHuHBI (puc. 1a).
3anoBeqHuk ObLT yupexaeH 31 mekabps 1931 roga B mensx coxpaHeHHUsT B HEMPHUKOCHOBEHHOM
BUJIE YHHUKQJIBHBIX OKHO-TaeXHbIX JecoB LleHTpanbHoro perunona Poccun u  u3ydeHHs
€CTECTBEHHBIX IPOILIECCOB, MPOUCTEKAIOIIUX B MPUPOJHOM KOMIUIEKce. Xapakrep penbeda u
MOACTUJIAIOIINX TOPOJl CHOCOOCTBYIOT (DOPMHUPOBAHMIO MEPEYBIAKHEHHBIX IMOYB M PA3BUTHUIO
IpoLeccoB 3a00JaunBaHMsI Kak BO BCEM 3allOBEIHUKE, TaK U Ha HccieayeMoM ydactke. CoueraHue
TUAPOTEPMHUYECKUX XapaKTEpPUCTUK OOYyCIaBIMBAaeT MNpeoliagaHue MepeyBIaXHEHHBIX EJIOBBIX
JIECOB, KOTOpBIE MPH HAPYIICHHUAX, KaK MPABHUIIO, 3aMEHSIIOTCS MEIKOJHUCTBEHHBIMH JIECAMH W3
Oepe3bl 00poAaBUATOIl, OCHHBI OOBIKHOBEHHOW, ONbXHU cepoi. B pesynpTaTe BBIpakeHHOMN
TEHJCHIIMM TOTEIUICHUs KJIMMaTa yBEIWYHBACTCSI BO300OHOBJICHHE HIMPOKOJHUCTBEHHBIX MOPOJ
nepesbeB (LleHTpanbHO-TIeCHOH ..., 2007).

30HajbHOE TOJIOKEHHWE TEPPUTOPUH 3alOBEIHUKA TPAKTYeTCS IO-pasHOMY B OOTAaHMKO-
reorpauueckoil ¥ reoOOTaHUYECKOW JUTEpaType: COMNIACHO KapTe «30HbI M THUIIBI MOSICHOCTU
pactutensHocTH Poccun u conpenenbHbIX Teppuropuii» mox penakuueil I'H. Orypeesoii (1999),
9TO MOJA30HAa NOJATAaNTM € BOCTOYHOEBPOIEHCKMMH €JI0OBO-IIMPOKOJINCTBEHHBIMH, COCHOBO-
IIUPOKOJIMCTBEHHBIMH, COCHOBBIMHU JIECAMU U TPSA0BO-MOUYKHUHHBIMU C(DarHOBBIMU BEPXOBBIMHU H
TpaBsiHBIMM ~ OosloTaMu; coriacHo  «l'eoboTaHmdeckomMy pailoHupoBanuio HeuepHo3embs
eppomeiickoii  wactu PCOCP» (1989), 3amoBeanuk pacroioxkeHn B CeBepoIBHHCKO-
Bepxnennenposckoi noanpoBuHIuu CeBEpOEBPOINENCKON TaeKHOW IPOBUHIUH, 6 HOA0CE HOIHCHO-
maexcuvix necos. Jls I0KHOU Tailrn xapakTepHa CMeHa enu Oep&30i M OCHHON B pe3yibTare
pyOku neca. XapakTep J€COBO30OHOBJIEHHUS 3aBUCUT HE TOJBKO OT 30HAJIBHOTO IIOJIOKEHHS
BBIPYOKHM, HO U OT LIEJOro psiaa Apyrux (pakropoB: 0cCOOEHHOCTEH peibeda, pexkuMma yBIaXKHEHUS,

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2019, Tom 3, Ne 4



26 [NPOCTPAHCTBEHHO-®YHKIMOHAJIbHASI HEOJHOPOAHOCTHS ...

COCTaBa M BO3PAacTa HCXOJHOIO JPEBOCTOSl, CTPYKTYpPbl HMKHUX SIPYCOB BBIpYOJIEHHOIO Jieca,
TEXHHUKH JIECO3arOTOBKM, CTENEHU COXpaHHOCTH monapocra u 1p. (Menexos, 1980; Kpsolens,
2006). MOHMTOPHHIOBBIE HCCIEIOBaHMS HA BBIPYOKaX pPa3HBIX PETMOHOB OTMEYAIOT CXOAHYIO
KapTHHY BOCCTaHOBJICHHS BBIPYOOK: YyBENMYEHHE BHIOBOTO OOTraTcTBa Ha TIEPBOW CTaJWH,
IIOCTENIEHHOE €r0 CHU)KEHHUE U 3aMEICHUE BHEAPUBLINXCS JYTOBBIX BUJOB HCXOJHBIMU JIECHBIMU;
TeMObl W XapakTep (HOPMHUPOBAHHS TOAPOCTA TPU OTOM HAXOMATCS B 3aBHCUMOCTH OT
JIECOPACTUTENBHBIX YCIOBUI Ha KOHKpeTHOH Tepputopun (Kpemiens, 2007; Jleonoa 2000;
Jleonosa, ['opsmroBa, 2011; Ynanosa, 2007).

Hccnenyemas BbeIpyOKa pacrosiokeHa B IIpeaeiax OXpaHHOM 30HBI B IOXKHOW yacTu
3aroBeIHUKA, Teorpaduyueckre KOOpauHaThl IeHTpa BeIpyOku: 56° 30' c.mr., 32° 53' B.4. (puc. 106,
¢oto 1). OxpanHasi 30Ha MpeaHa3HAUEHA JJIS CHIKEHUSI aHTPOIIOI€HHOIO Mpecca Ha TEPPUTOPHIO
3aloBEHUKA, JUISI U3YYEHMs] TUHAMUKUA M3MEHEHHUS NMPUPOJTHBIX KOMIUIEKCOB O] BO3JIEMCTBHEM
XO3SMCTBEHHOM JIEATEIIbHOCTH YEJIOBEKA U ABJISETCA MEPEXOTHON 30HOM K PEKUMY PAallMOHAIIBHOTO
WCIOJIb30BAaHUsl OHOJIOTMYECKUX pecypcoB. BripyOka Obuia mpoBeneHa Ha MeCTe€ BTOPUYHOTO
OCHHOBO-0epe30B0-e510BOTO Jieca B 2016 1., UMeeT B 1I€JIOM OBaJbHYIO (POPMY ILIOMIAILI0 OKOJIO
4.5 ra. Penbed BBIpOBHEHHBIN, C HEOOJIBIIMM YKJIOHOM C 3amajia Ha BOCTOK. [louBa — nepHOBO-

CJ'Ia6OHO)130J'II/ICTa$I riaeesaras. HCCJ’IG}IOB&HI/ISI BOCCTAHOBJICHUSA PACTUTCIBHOCTH IMTPOBECACHEBI JICTOM
2019 .
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Puc. 1a. Mectononoxenne LleHTpanbHO-JIeCHOTO TOCYIapCTBEHHOTO MPHUPOJAHOTO OHoc(epHOTro
3an0BeIHNKA Ha Pycckol paBHUHE.
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Puc. 16. ®yHKIIMOHATEHOE 30HUPOBAHUE TEPPUTOPUHU 3aMOBEIHUKA, KPACHOW TOYKOW 0003HAYCHO
MOJIOKEHHE UcceayeMoit Beipyoku (OdunnanbHblii caiT ..., 2005).

JUis m3ydeHus: pacTUTENBHOCTH U MPOIYKIMOHHBIX IPOLIECCOB HAa HCCIEAYEeMOM Y4acTKe
BBIPYOKH OBLIIO 3aJi03keHO0 6 TpaHcekT (puc. 2). [lepBas TpaHcekTa Oblia 3ajl0’K€Ha B HAIIPABICHUU
C [ora Ha ceBep, BCE MOCIEAYIOIIUE TPAHCEKThl 3aKJIaIbIBAIUCh OT MCXOAHOW TOYKM (Madra C
METEOYCTaHOBKOI) moxa yrioMm 30°, 3a HCKIIOYEHHEM OJHOM, HampaBieHHON Ha for. [[nuna
TPAHCEKT ONpEeeNsAach PACCTOSTHUEM OT UCXOIHOW TOYKH JIO0 TPaHMIIBI Jeca U MpoA0JDKaiach ele
Ha 50 meTpoB B Jiec (poto 2). [ToaHBIe Te000TaHMYECKUE OTTMCAHUS TIPOBOIMINCH BJIOJIb TPAHCEKT
Ha mwiomaau 10x10 MeTpoB 1o CTaHAAPTHON METOAMKE C YKa3aHUEM IOKPBITUS BHUJOB IO IIKaje
bpayn-bnanke. [lonubie reo60TaHNYECKHE OMKMCAHUS BBIMOIHSIIMCH ABAXKIbl — B HIOHE U B Hauaie
aBrycra. B o6paboTky BkiItoueHO 48 reo00TaHHYECKUX OMMCAaHUM Juisd BIpYOKH U 20 AJ1s JIECHBIX
COOOLIECTB.

Yepes kaxzapie 10 METpoB 3aKyagbplBAIMCh YUETHBIE TUIOMIAAKKA pasmepoM 50x50 cM ans ydera
BBICOTHI pacTeHHil U ¢uromMacchl (68 miuomanok). s kakaoi IUIOMIaJKA COCTaBIIEH IOTHBIN
CIMCOK BHJIOB COCYIOUCTBIX PACTEHHMM, U1l Ka)KJOr0 PACTEHHs] MPOM3BOJAMIOCH HEe MeHee 10
M3MEpEeHUl BBICOTHI B Ipe/eNax MUIOMIaAKH (€CIM KOJTUYECTBO PACTeHHM ObUIO MEHbINIE JAECATH, TO
M3MEpSJINCh BCE MPOM3pACTAIOIINE HA IUIOMIAAKE OJK3eMIUISAphbI). 3MepeHusi BBIMOTHEHBI B
TPEXKPATHOW TMOBTOPHOCTH — BO BTOpOW MoJIoBMHE HIOHS (15-26 wurons), B Hauyane aBrycra (1-
4 aBrycrta) u B KoHIle (28-31 aBrycra).

3amac Haa3eMHON (DUTOMACCHI OMpPENENsICS METOJOM YKOCOB Ha YYETHBIX IIJIOMIAJKAX
(doto 3). TpaBsHUCTBIE pACTEHHS U KYCTAPHUYKU CPE3AIMCh Ha YPOBHE T'PaHUIIbI 3€JI€HOH 1 Oypoit
yacTeil MxoB. JIMIIaiiHMKOBO-MOXOBasi JIEPHUHA BbIpE3ajach HOXKOM. B KamepasbHBIX YCIOBUSX
YKOCBI OBLITH pa300paHbl MO BHUJAM, MIPH HEBO3MOXXHOCTH OTPENIEICHHs CPE3aHHOTO Marepuaia —
0 KU3HEHHBIM (popMaM (JIepeBbsi, KYCTAPHUKH OTJEIBHO MO (PPAKIMSIM: CTBOJIbI, BETBU U JIUCTH)

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2019, Tom 3, Ne 4



28 [NPOCTPAHCTBEHHO-®YHKIMOHAJIbHASI HEOJHOPOAHOCTHS ...

U KOPMOBBIM TpyIIaM: 3J1aKH, OCOKOBBIE, Pa3HOTpaBbE€, KyCTapHUUKU (I10 BHUJAM), JUILIAHHUKH,
MxH. MopTMacca Taxke B3BelIMBanack. Marepuan BbICYHIMBAJICH 1O BO3AYIIHO-CYXOIO COCTOSHHUS
U B3BEIINBAJICS HA IEKTPOHHBIX Becax ¢ TouHOCThIO A0 0.1 r. Ilo mmany pabot nmaGoparopun
ouoreonenosiorun U125 PAH 06plia BeimonHeHa chEMKa BBIPYOKH € KBaJIPOKOTITEPA, B PE3yJIbTaTe
KOTOPOH TIOJy4eH CHHMOK HCCIEIyeMOHl TEppUTOpHM C pas3pemieHueM 2 CM/TIUKC. |
reorpauecKoi MpUBS3KOW. B manpHEWIeM 3TOT CHUMOK HMCIIOJIB30BAJICS IS e )PUPOBAHUS
COOOIIECTB U COCTaBJICHHUS KapTOCXEM HCCIIEYEMOH TEPPUTOPHUHL.

®oto 1. OOmwmit BUA BBIPYOKM U IJIOLMAAKa MeTeoHaOmoAeHud (3gecb U  nanee GoTo
T.}YO. BneBoii).

Knaccugukanuss MpoU3BOIAHBIX PACTUTENBHBIX MOCTBBIPYOOYHBIX COOOIIECTB BBIPYOKH
MpOBE/ICHA TI0 JIOMHHAHTaM TPaBSHO-KYCTAPHHMYKOBOTO spyca W IO JIOMHHAaHTaM MOJpOCTa
JPEBECHO-KYyCTAPHUKOBBIX IMOpPOJ. B Ha3BaHWM BBIJCIOB PACTUTEILHOCTH OTPAXKEH KaK COCTaB
TPaBSHOTO sIpyca, TaK U HAUMHAIOUIUK (hOpMHUpOBAThCS APEBECHBIN MOKPOB. [lepBoHauanbHO ObLIa
COCTaBlieHa KapTocxeMa JUIsl OJJTHOTO CEKTOpa BBIPYOKH IO MaTepuaiaM MOJIEeBbIX re000TaHMUECKUX
OTHMCAHUN W BHU3YalIbHOTO Jemn(pUpOBaHUs CHHUMKAa BBIPYOKH B mporpammHoM makere ArcGIS.
Jlns cocTaBieHHsT KapTOCXeMbl Ha BCIO TEPPUTOPHUIO BBIPYOKH OB HCHOJIB30BAaH MHCTPYMEHT
oOyuaemoil knmaccudukauu B ArcMap: BbIOMpanuch 3TajlOHHBIE YYaCTKH, AT KOTOPHIX TOYHO
YCTAHOBJIEH THUIl COOOIIECTBA, W HA OCHOBE AITHX STAJIOHOB MPOU3BOAMIOCH ABTOMATHUECKOE
nemudpupoBanrne cooOIIEeCTB BRIPYOKH ¢ TMOCIEAyoIIel reHepanu3ainueii Bpyuynyr. Ha ocHoBe
CO3JaHHON KapTOCXEMbl PACTUTEIBHOCTH BBHITIOJHEHBI KAapTOCXEMBI paclpeaeieHuss oO0mei
(uTOMAacChl, OTACTBHBIX BUIOB — JOMUHAHTOB PACTUTEIHLHOTO MOKPOBA U SKOTOMUYECKUX YCIOBUH.
OO6paboTka MaHHBIX MO (UTOMAcCe M MPUPOCTAM PACTeHH MpoBeneHa B mporpamme Microsoft
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Office Excel. TakcoHoMuuYecKas NMPUHAIUIC)KHOCTh, KU3HECHHbIC (OPMBI PACTCHUI yKa3aHbl 10
IaHHBIM caiita «OTKPBITHIN OHJIANH aTiac-omnpenenuteisb ...» (2007). Dxonorudeckas opIruHAIMS
cooOIIecTB M OLIEHKAa SKOTONOB mpoBoamiach mo mkanam JL.I'. Pamenckoro (1956) mo asym
napameTpam: OOTaTCTBO MOYB 10 YCIOBHSIM IMUTAHUS PACTCHUN U YBIIA)KHEHHUE.

0 50 100 200 300 400 M

Puc. 2. ITonoxeHne TPAaHCEKT M YYETHBIX IUIOMIAJ0K Ha UCCIICyeMOU BBIPYOKeE.

Pe3yabTarhl M X 00CyKIeHHE

Cmpyxmypa pacmumenvhvix coobujecms. IIpoCTpaHCTBEHHAs! CTPYKTypa PAaCTUTEIBLHOCTH Ha
BBIPYOKE XapaKTepHU3yeTCss BHYTPEHHEH MO3aWYHOCTBIO, KOTOpas OOYCIOBJICHA pa3HHUICH B
MUKpOpeibede, BIaKHOCTH MMOYB, COCTABE MCXOTHOIO JIECHOTO I[EHO3a, PACCTOSHHU OT KPOMKH
jeca.

Haubosee tumuyHble COOOIIECTBA OKPYXKAIOIIETO Jieca HMEIOT COMKHYTOCTh KpPOH HeE
6osiee 0.6. B riiaBHOM JipeBECHOM sipyce TOMUHHPYET b eBporeiickas (Picea abies (L.) H. Karst.)
B couetanuu ¢ Oepé3oii moBucioii (Betula pendula Roth). B momnecke nOMHUHHPYIOT psiOuHA
obbikHOBeHHast (Sorbus aucuparia L.) u manuna oosikHoBeHHast (Rubus idaeus L.). Pa3pexeHnblit
Ha3eMHBIIH TOKPOB (POPMHPYIOT MTPEUMYINECTBEHHO Kuciuia oobikHoBeHHas (Oxalis acetosella L.),
3Be3quaTka xectkonuctHas (Stellaria holostea L.) u oxwuka Bosocucras (Luzula pilosa (L.) Willd.).
[IpoexTUBHOE MOKPBITHE COCTABIISIET, KaK MpaBuilo, He Oosee 60%.

B pesynbrare kiaccuduKaniu COOOMIECTB M0 TOMHHAHTAM TPAaBSHO-KyCTAPHUIKOBOTO sipyca
Ha BBIPYOKE BBIJCJICHO 7 TPYII THUIOB MPOU3BOIHBIX COOOIIECTB U MO JOMHUHAHTAM JPEBECHO-
KyCTapHUKOBOTO sipyca — TpH rpymibl coodrects (tadn. 1). Beero BeisiBieHo 12 THIOB cooOlmiecTB
C XapakTepHOH [T KaXKJI0TO M3 HUX KOMOMHAIIMEH TOMHUHAHTOB TPAaBSHO-KYCTAPHHUYKOBOTO spyca
U MOJPOCTA.

PacnipocTpaHeHre BBIIEICHHBIX COOOIIECTB HA BBIPYOKE IOKa3aHO Ha COCTABJICHHOM
KapTOCXeMe B COOTBETCTBHM C JIETCHJOW, pa3paboTaHHOW Ha OCHOBe Kiaccudukanuu (puc. 3).
[[BeTOoM OTpa)keHbI JOMHHAHTHI TPABSHO-KYCTAPHUYKOBOTO spyca, MITPUXOBKOH — JOMHHAHTBI
JPEBECHO-KYCTAPHUKOBBIX MOPOJI B BO30OHOBJICHHH.

Ha ocHOBe KapThl pacCUMTaHbI IJIOMIA I, 3aHUMAEMbIC Ha BRIPYOKE KasKIAbIM THIIOM COOOIIECTB
(tabm. 2). Hike mpuUBOAMTCS OMHUCAaHHWE BCEX MPOM3BOIHBIX COOOIIECTB BOCCTAHABIHMBAIOLICHCS
BBIpYOKH.
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®oto 2. Vcxoausliii 6epe30Bo-eNoBbIi Jec.

A — rpynmna coo01ecTB ¢ HOJAPOCTOM OCHHBI U Oepe3bl.

la. Pa3sHoTpaBHbIe M Pa3HOTPABHO-KHUIIPeiiHbIe ¢ TMOAPOCTOM OCHHBI H Oepe3bl
PacIoyoKEeHbl MPEUMYLIECTBEHHO ONMKe K KPOMKE Jieca, HO BCTPEYalOTCs U B LEHTPAIbHBIX
yacTsax BeIpyOku. [Ipu 3TOM 3aHMMaroT B OoJiblliel CTENEHM 3amajHyo, 0ojiee BO3BBIIICHHYIO
n0J10BUHY BhIpYOkH. Mx mmomans — 15919.5 Mm% urto cocraBiser 32% OT Beeil Muomanu, 5To
HauboJee pacpoCTpaHEeHHbIe COO0IIEeCcTBA Ha UCCIeayeMoi Tepputopuu (puc. 3, Tabm. 2).

CpenHsss COMKHYTOCTh mTojzpocTa cocrtaBisier 35%, mectamu nocturaetr 60% wu Oonee.
OcHoBHas nopona — ocuHa oObikHOBeHHast (Populus tremula L.), BeicoTa KOTOpPO# BapbUpyeT OT
1 no 1.5 m BOiu3M oT kpoMkH Jeca. OcuHa o0pa3yeT IUIOTHBIM MOJPOCT, B KOTOPOM APYIHe BUIbI
BCTPEYAIOTCs, Kak IMpaBWJIO, €AMHUYHO MM 3aHMMaloT He Oosee 5% momamu. CpeaHee
MIPOEKTUBHOE MOKPBITHE TPaBSIHO-KYCTApPHUUYKOBOIO spyca coctaBisgeT 88%. B HéM nomMuHMpYIOT
uBaH-yaii y3komuctHei (Chamaenerion angustifolium (L.) Scop.), 3BepoOoif NATHUCTBIM
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(Hypericum maculatum Crantz), Beponuka ayopasHas (Veronica chamaedrys L.), 3emisHuka
necnas (Fragaria vesca L.) u 3Be3quatka snanierosnnctHas (Stellaria holostea L.). Cpennsis BeicoTa
sapyca — 50-60 cm, uBaH-uaii gocturaer BbICOTHI 110 cm. CpemHsisi BHIOBash HACHIIICHHOCTh —
33 Bua. MoXOBO-JIMIIAHHUKOBBIN MIOKPOB B 3TUX COOOIIECTBAX OTCYTCTBYET.

®oro 3. [Tnomaaka yuera GUTOMACCHI.

2a. Pa3HOTpPAaBHO-CHTHMKOBBIE ¢ MOJAPOCTOM OCHMHBI W Oepe3bl co00IIeCTBA
pacrpocTpaHeHbl HeOOIbIIMMU (PparMeHTaMu 10 BCEH TEPPUTOPUH BBIPYOKH, IJIaBHBIM 00pa3oM, B
Gollee YBIaKHEHHBIX MECTOOOMTaHUAX. 3aHUMaroT 3419 M? (6.8% momanu BLIPYOKH).

CpenHsisi COMKHYTOCTH MOJpocTa cocTtaBisieT 35%, mectamu jpocturaet 80% (doto 4).
Cpennsis Boicota — 0T 1 10 1.5 M. B aTux coo0rectBax 6osbiie yuactue 6epésnl mopucioii (Betula
pendula Roth), B 6oabIIMHCTBE OMKMCAHHUI BCTpeyaeTcst U MaiuHa oObikHOBeHHast (Rubus idaeus L).
CpenHee TpPOEKTHBHOE MOKPBITHE TPaBSIHO-KYCTapHUYKOBOTO sipyca cocrtaBiseT 80%, BbIcoTa
apyca — 60-70 cMm (1o 120 cM 3a cuéT uBaH-uas). 31€Ch JOMUHUPYET CUTHHUK pa3BeCHCTHIN (Juncus
effusus L.), Bctpedaercs MHOTO 3Bepo0Oos msithucroro (Hypericum maculatum Crantz), 3Be3auatku
nanneromcthoi (Stellaria holostea L.), 6oaska pasunomuctHoro (Cirsium heterophyllum (L.),
ocoku 3asuneit (Carex leporina L. Hill), oxxuku Bosnocuctoit (Luzula pilosa (L.) Willd.). Cpenuss
BHJIOBAsI HACHIIIIEHHOCTH — 35 BUJ0B. MOXOBO-JIHIIAHHUKOBBIN SIPYC OTCYTCTBYET.

3a. KunpeiiHO-CHTHMKOBBIE C IOAPOCTOM OCHHBI H Oepe3bl co001ecTBa pacpOCTPaHEHbI B
3aMajHON Y4acTH BBIPYOKM C OOJIBIINM KOJHYECTBOM MOPYOOUHBIX OCTATKOB. 3aHMMAIOT 2195 M2,
yTO cocraBisieT 4.4% momanu.
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B stHX coobmecTBax GopMupyeTcs HauMeHee COMKHYTBIH HOJPOCT OCHHBI U Oepé3bl — 110
30%. CpenHee MpOEKTUBHOE MOKPBITUE TPABSIHO-KyCTapPHUUKOBOIO sipyca coctasiisgeT 90%, BbicoTa
apyca — 40-50 cm, mBan-uyaii gocturaer 120 cm. JIOMMHUpPYIOT CHTHUK pa3BecUCTbI (Juncus
effusus L.) u uBan-qait y3konuctasiii (Chamaenerion angustifolium (L.) Scop.), Benuko ywactue
3Bepobosi mstHucroro (Hypericum maculatum Crantz), oxuku Bonocucror (Luzula pilosa (L.)
Willd.), 3emmsinuku necuoii (Fragaria vesca L.). Cpennsis BuUIOBasi HaChIIIEHHOCTh — 32 BUjA.
B HEKOTOpBIX ONMHMCAHUSAX OTMEUEH MOXOBO-JIHMIIAWHUKOBBIM SIPYC, 3aHUMAOMINK OKojiIo 6%
IUIOIA/H.

Tab6umua 1. [IpousBoiHbIE pacTUTENBHBIE COOOIIECTBA paHHEN CTaUH 3apacTaHus BEIPYOKH.

Tunbl NMPOU3BOJAHBIX PACTUTECJIBbHBIX COOﬁlIIeCTB BLIpyﬁKI/I

HNunexc no
Jere’ae K
KapTam

Ilo nToMHHAHTAM HA3€MHOI'0 MMOKpoBa

PasnotpaBHbie u pasHoTpaBHO-KHIpeiHbie: Chamaenerion angustifolium (L.) Scop.,
Hypericum maculatum Crantz, Veronica chamaedrys L., Fragaria vesca L., Stellaria
holostea L.

PasnotpaBHO-cuTHHKOBBIE. Juncus effusus L., Hypericum maculatum Crantz, Stellaria
2  |holostea L., Cirsium heterophyllum (L.) Hill, Carex leporina L. Hill, Luzula pilosa (L.)
Willd.

Kunpeiino-cutaukossie: Juncus effusus L., Chamaenerion angustifolium (L.), Stellaria

[EY

3 holostea L., Carex leporina L. Hill, Luzula pilosa (L.) Willd.

4 [IyukoBo-cutHukoBbie: Deschampsia cespitosa (L.) P. Beauv., Juncus effusus L.,
Hypericum maculatum Crantz, Carex leporina L., Luzula pilosa (L.) Willd.

5 PasnorpaBHo-myukoBsie: Deschampsia cespitosa (L.) P.Beauv., Melampyrum

nemorosum L., Luzula pilosa (L.) Willd., Fragaria vesca L., Stellaria holostea L.
[IyukoBo-BeiinukoBbic: Calamagrostis arundinacea (L.) Roth, Deschampsia cespitosa
6 |(L.) P. Beauv., Stellaria holostea L., Potentilla erecta (L.) Raeusch., Luzula pilosa (L.)
Willd.

CutHukoBo-BeiiHukoBeie: Juncus effusus L., Calamagrostis arundinacea (L.) Roth,
7 |Hypericum maculatum Crantz, Chamaenerion angustifolium (L.) Scop., Luzula pilosa
(L.) Willd.

ITo foMHHAHTAM MOAPOCTA IPEBECHO-KYCTAPHUKOBBIX MOPOT

a |Cmompocrom ocunbl 1 6epessl: Populus tremula L., Betula pendula Roth

C 1mMpOKONMCTBEHHBIMM MopogamMu B mozapocre: Acer platanoides L., Corylus
avellana L.

ManunoBbIie ¢ psiOuHO# u kpymmHoi: Rubus idaeus L., Sorbus aucuparia L., Frangula
alnus Mill.

4a. IIly4K0BO-CUTHMKOBBIC C MOJPOCTOM OCHHBI M Oepe3bl CO00IIECTBA IIPEICTABICHBI B
HauMEHbIIEH CTENeHH Cpelu I'PYyHIbl COOOIIECTB C MOJPOCTOM OCHUHBI U OEpE3bl, OHU 3aHUMAIOT
aumb 263 M2 (0.5% mmomanu) — aBa HeOONBIIMX (parMeHTa B CEBEPHON W IOKHOM dYacTax
BBIpYOKH.

Cpennsisi COMKHYTOCTh mojapocTa coctaBisier 25%, mectamu gocturaetr 50%. Beicota B
cpeanem 1-1.5 m. CpenHee NpOEKTUBHOE MOKPHITHE TPaBSIHO-KYyCTapHUUKOBOTO sipyca — 92%, ero
BbicoTa 40-50 cm. JlomuHupyrot mryuka jaepHucras (Deschampsia cespitosa (L.) P. Beauv.) u
cutHUK pa3Becuctbrid (Juncus effusus L.), wacro BcTpedaroTcss BEWHHK TPOCTHUKOBBIN

OKOCHUCTEMBI: 5KOJIOT'MA 1 AMHAMUKA, 2019, Tom 3, Ne 4



UBJIEBA, JIEOHOBA 33

(Calamagrostis arundinacea (L.) Roth), uBan-uaii y3xonuctHbiii (Chamaenerion angustifolium
(L.) Scop.), 6051k pasnosnuctHbii (Cirsium heterophyllum (L.) Hill), ocoka 3asubst (Carex leporina
L.). Cpennsist BuoBasi HachIIEHHOCTh — 33 BU1a. MOXOBO-JIMIIAHUKOBBIN SIPYC OTCYTCTBYET.

CoodmecTBa D0 JOMIHAHTAM
TPABAHOTO Apvca

B! s
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B 4

Coo0mecTra 101 TOMHHAHTAM
JIpEBECHO-KYCTAPHIIKOROTO OPOCTa
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Puc. 3. Kaprocxema mpoW3BOJHBIX COOOIIECTB paHHEH CTaauU IMOCTBBIPYOOUYHOHN CYKIIECCHUH.
Ycnosnvle 0603nauenus. Tunbl cOOOIECTB IO JOMUHAHTaM TPaBsIHOTO MOKpoBa: 1 — pa3HOTpaBHBIE
U Pa3HOTPABHO-KUIIPEWHBIE, 2 — Pa3HOTPABHO-CUTHUKOBBIEC, 3 — KUIPEHHO-CUTHHKOBBIEC, 4 —
[YYKOBO-CUTHUKOBBIEC, 5 — Pa3HOTPABHO-IIYYKOBBIE, 6 — IIYYKOBO-BEHHUKOBBIE, 7 — CUTHHUKOBO-
BEWHUKOBBIE; TUIBI COOOIIECTB IO JOMHHAHTaM JIPEBECHO-KYCTAPHUKOBOIO MOJPOCTA: a — C
MOJAPOCTOM OCHHBI U Oepe3bl, 6 — C MOJPOCTOM IIUPOKOIMCTBEHHBIX MOPOJA, B — C IMOJPOCTOM
MaJIMHbI U KPYILIHUHBI.

b — I'pynna coo01uiecTB ¢ MMPOKOJMCTBEHHBIMH IOPOJIAMHU B MOAPOCTE.

30. KunpeilHO-CUTHUKOBbIE ¢ IIMPOKOJUCTBEHHBIMHU MOPOAAMH B MOAPOCTE CO00IIECTBA
pacnpocTpaHeHbl HeOOJbIIMMH  (GparMEeHTaMH Cpedu KUIMPEHHO-CUTHUKOBBIX COOOIIECTB,
JIMILIEHHBIX MOJIPOCTa, ¥ 3aHUMAIOT BCEero 662 M2 win 1.3% mioniam.

Jy1g 3TUX cOOO0IIEeCTB XapaKTepHa HU3Kasi COMKHYTOCTh mojpocta — okoio 10%. JloMuHUpyroT
k1€ ocTpoauctHelii (Acer platanoides L.) u nemmna oosiknoBennas (Corylus avellana L.), Beicota
KoTopbix  jocturaer 1.5-2m  (doto 5). CpeaHee NPOEKTUBHOE TOKPHITHE  TPaBSHO-
KYCTapHUYKOBOTO sipyca — 78%, cpeanss BoicoTa 40-50 cM, uBaH-uail MoxeT nocturarb 140 cm.
Kak u B Ipyrux KUnpeiHO-CUTHUKOBBIX COOOIIECTBAX, JOMUHUPYIOT CUTHUK pa3BeCHCTHIN (JUNCUS
effusus L.) u uBan-yaii y3konuctaerii (Chamaenerion angustifolium (L.) Scop.), yacto BcTpedaroTes
3BepobOoit marHucThii (Hypericum maculatum Crantz), 3emnsinuku secHas (Fragaria vesca L.),
BepoHuka ayopasnas (Veronica chamaedrys L.). Cpennsis BHIOBasi HACBIIIEHHOCTh — 36 BHIA.
Mo0X0BO-IHUIIATHUKOBBIN SIPYC OTCYTCTBYET.

B - I'pynna coo01umecTB ¢ NOAPOCTOM MAJIMHbI 00BIKHOBCHHOM, PSIOMHBI U KPYIIMHBI.

1B. Pa3HoTpaBHBIC W Pa3HOTPABHO-KHUIIPeHHbIe MAJTHHOBBIC ¢ PAOMHOM W KPYIIMHON
€00011ecTBa PacIpPOCTPaHEHBI Ha 00Jiee TTOHMKEHHBIX U YBIXXHEHHBIX Y4aCTKaX BBIPYOKH, UeM
Pa3HOTpPABHBIE U PA3HOTPABHO-KUMPEHHBIE C TIOJIPOCTOM OCHUHBI U Oepe3bl — Y BOCTOYHOW TPaHMIIbI
Jeca U MeCTaMH B IICHTPAIbHBIX YacTAX BBIPYOKH. DTH CcOOOIIecTBa JOCTATOYHO IIHUPOKO
pacmpocTpaHeHbl — X MIOIIAb Ha BeIpYOKke cocTtapiser 11838 m? mwiu 23.7%.
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ComMmkHyTOCTH TOZIpOCTa B cpeaHem coctaBisier 50%, Onmxe k secy npocruraer 80%, ero
Beicota — 1-1.5 M. B moxmpocre momuHUpyrOT psibuHa oObikHOBeHHas (Sorbus aucuparia L.),
kpymuHa onpxoBuanas (Frangula alnus Mill.) u manuna oobikHOBeHHas (Rubus idaeus L.), BeicoTa
KOTOpPOii, KaK MpaBWwiio, He mpeBbimaer 75 cM. CpelHee NPOCKTUBHOE IOKPBITHE TPaBSHO-
KycTapHHYKOBOTO sipyca — 73%, ero cpemussi Bbicota — 50-60 cm. JloMHHHPYIOT HBaH-4aii
y3konuctHbIE (Chamaenerion angustifolium (L.) Scop.), oxwuka Bosocucras (Luzula pilosa (L.)
Willd.), 3Bepo6oii mstaucteii (Hypericum maculatum Crantz), Takke MHOTO 3BE3I4aTKU
nannerosuctro (Stellaria holostea L.). Cpennsis BumoBas HacheieHHOCTs — 30 Buaa. MoxoBo-
JIMIIARHAKOBBIA SIPYC OTMEYEH TOJIBKO B OJHOM OIMCAHHWH, €r0 MPOCKTUBHOE IMOKPHITHE HE
npessimano 5%.

Ta6auna 2. [Tnomaay THIOB NOCTBBIPYOOYHBIX COOOIIECTB.

S
5 z § Hoasi
g 5 £ IIpou3BoaHbIe pacTUTEIbLHbIE COOOIIECTBA Inomanp, I
s 5 o 5 JIOIIA/IN HA
= 2 5 BbIPYOKH M °
= o ¥ BBIpYOKe, %
o~
la PazHOTpaBHBIC W pa3HOTPABHO-KUIPEHHBIE C ITOAPOCTOM 15919 5 319
OCHHBI 1 Oepe3bl
2a Pa3HOTpaBHO-CUTHUKOBBIE C TIOJPOCTOM OCHHBI U 3419 5 6.8
Oepessl
3a | KunpeliHO-CUTHUKOBBIE C MOAPOCTOM OCHUHBI U Oepe3bl 2195.3 4.3
4a  |lly4ykoBO-CUTHHUKOBBIE C IOAPOCTOM OCHHBI U OepE3bl 263.3 0.5
36 KunpeitHo-cuTHUKOBBIE c IUPOKOJIMCTBEHHBIMH 662.6 13
MOPOJAMHU B MOAPOCTE
18 PaSHOTpa?HI)Ie U PasHOTPABHO-KUNPEHHbIC MalMHOBbIC 11838.8 23.7
C psIOMHOMN, KPYIIMHON, UBOH
s LL[yqKOBo:chHI/EKOBHe MaJMHOBBIE ¢  psIOUHOIA, 395.9 0.7
KpPYIIUHOM, UBOY
3 KunpeiiHo-CUTHUKOBBIE 3262.9 6.5
4 [{y4K0BO-CUTHUKOBBIE 2511.2 5.1
5 Pa3noTpaBHO-1IIy4YKOBBIE 2484.2 4.9
6 [I{y4x0BO-BEHHUKOBBIE 4278.3 8.5
7 CUTHHKOBO-BEWHUKOBBIE 649.5 1.3
[Topy6ounble ocTaTKu 2062.2 4.1
Bcero: 49943.2 100.0

4B. Llly4K0BO-CHTHUKOBbIE MAJIMHOBbIE ¢ PAOMHOI M KPYHIMHOI cO00IIeCTBA 3aHUMAIOT
coBceM HebomblIyro miomans — 395 M? (0.8%) B 10ro-BOCTOYHON YacTH BHIPYOKM Ha Y4acTKe C
HEOOJBIINM KOJIMYECTBOM NOPYOOUHBIX OCTATKOB.

B moapocte nomuHupyroT psibuHa 0ObIKHOBeHHas (Sorbus aucuparia L.), kpymwmHa
ompxoBuanas (Frangula alnus Mill.) u manuna obsikHOBeHHass (Rubus idaeus L.). COMKHYTOCTb
IPEeBECHO-KYyCTapHUKOBOTO sipyca He npebimaet 30% u Gpopmupyercs B O0JbLICH CTENIEHN 3a CUeT
MaluHbBl. B TpaBsHO-KYyCTapHHYKOBOM spyce JOMHUHHPYIOT Iiyuka aepHucrtas (Deschampsia
cespitosa (L.) P. Beauv.) u cuthuk passecuctsiii (Juncus effusus L.), yacto BcTpedaroTcst UBaH-4aii
y3konuctbiii  (Chamaenerion angustifolium (L.) Scop.), Ooask pasnomucthbiid (Cirsium
heterophyllum (L.) Hill), ocoka 3astubst (Carex leporina L.), 3Be3quaTtka nanneronuctHas (Stellaria
holostea L.), oxxuka Bosocucras (Luzula pilosa (L.) Willd.).
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doro 4. [TogpocT OGepesbl Ha 3apacTaroliel BEIPYOKe.

Tpassinble coo0mecTBa 0e3 c(POPMHPOBAHHOIO JAPEBECHO-KYCTAPHUKOBOIO IOAPOCTA
MIPEJICTaBJICHbI CIETYIOIUMU TUIIAMH.

3. KunpeiiHO-CHTHUKOBBIE CO001IEeCTBA 3aHUMAIOT 3262 M2 win 6.5% OT TUIOomaH BBIPYOKH.
Kak mpaBuio, OHH pacroioKeHbl ONMKe K KPOMKE Jieca, 4eM ApYyrue TpaBsHbIE COOOIeCTBa, U
pa3BHUBalOTCs B 00Jiee 3aTEeHEHHBIX MECTOOOUTAHUSIX.

B TpaBsHO-KyCTapHUYKOBOM SIpyce, COMKHYTOCTh KOoToporo 6oinee 90%, JOMUHUPYIOT CUTHUK
pasBecuctoiii  (Juncus effusus L.) u wuBan-uait y3komuctaeii (Chamaenerion angustifolium
(L.) Scop.), wacto BcTpeuarorcs 3Bepoboit msaTHucThiin (Hypericum maculatum Crantz), 3emisiHuka
necunast (Fragaria vesca L.), Beponuka nxyopasHas (Veronica chamaedrys L.). Beicota TpaBocTost B
cpenHeMm cocraBiger 50-60 cMm. BupoBas HachIIIEHHOCTh — B CpeIHEM 25 BHJIOB COCYIUCTBIX
pacTeHunii. MOXOBO-IHMILIaHHUKOBBIN ApPYC OTCYTCTBYET.

4. Illy4K0BO-CHTHMKOBBIE coo0mecTBa. [[0 CHUMKY XOpOIIO 3aMETHA IPUYPOUEHHOCTh ITUX
COO0IIIeCTB K y4yacTKaM C YIUIOTHEHHOW MOYBOH, MO KOTOPHIM MPOXOAMIIA JIECO3arOTOBUTEIbHAS
texauka. OHM 3aHUMaIOT 2511 M? (5% nmomanm).

[IpoekTHBHOE MOKPHITHE TPaBSHO-KYCTAPHUYKOBOTO sipyca COCTaBisieT B cpeaHeMm 95%, a
Beicota — 40-50 cm. JlomunanTel — niyuka aepaucras (Deschampsia cespitosa (L.) P. Beauv.) u
cutHUK pasBecucTobiii (Juncus effusus L.). TToMumMo HHMX JOCTaTOYHO OOMIIBHBI 3BE3A4YaTKA
nannerosmctHas (Stellaria holostea L.), 3Bepo6oii mataucteiii (Hypericum maculatum Crantz),
oxwuka Bosocuctas (Luzula pilosa (L.) Willd.). Cpennsis BuIoBasi HAaCBIIEHHOCTh — 27 BHJIOB.
MoOXOBO-JIMIIafHUKOBBIN SpyC OTCYTCTBYeT. B 3THX cooluiecTBax BCTpedaercsl MOJPOCT, HO OH
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uMeeT COMKHYTOCTh He Ooinee 10% u BbicoTy MeHee | M. B OCHOBHOM OH IpeCTaBiIeH KPYIIUHON
onbxoBuaHoi (Frangula alnus Mill.) u manuHo# oosikHOBeHHOM (Rubus idaeus L.).

®oro 5. TToapoct nemmust Corylus avellana L.

5. Pa3HOTpPaBHO-IIYYKOBbIEe COO0IECTBA 3aHUMAIOT HanboJIee HApYyIIIEHHBIE U YIIOTHEHHbIC
YYaCTKHU, PACIPOCTPAaHCHBI BOIU3U MECT CKJIaIMPOBAHMS MMOPYOOUHBIX OCTATKOB. 3aHUMaeMasi MU
mIomans coctannuser 2484 m? (4.9%).

[TpoeKTHBHOE MOKPBITHE TPaBSHO-KycTapHUUKOBOro sipyca — 90%, Beicota — 30-40 cwm.
Jomunupyer 1yuka nepauctas (Deschampsia cespitosa (L.) P.Beauv.), comoMuHaHTBI —
MapbsHHUK ayopaBHbiii (Melampyrum nemorosum L.), oxwuka Bosocucras (Luzula pilosa (L.)
Willd.), semnsuuka isecuas (Fragaria vesca L.), 3Besmuatka JjanieronuctHas (Stellaria
holostea L.). I'ycrota moapocta 31ech okosio 15% mocturaercs 3a C4éT MaluHbI OOBIKHOBEHHOMN
(Rubus idaeus L.), Beicota koTopoii He mpeBbimaet 1 M. Cpemssiss BUIOBas HACBHIIIEHHOCTh —
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32 Buga. MoXOBO-TUIIIAWHUKOBBIH SIPYC OTCYTCTBYET.

6. Illy4xoBo-BeliHUKOBbIE €O00IIECTBA IIMPOKO PaCHpPOCTPAHEHBl BO BHYTPEHHHMX YaCTAX
BBIpYOKHM, 3aHHMMasi 0ojiee BO3BBIINICHHBIC YYaCTKH, MEHEE HapylICHHBIE JIeCO3arOTOBUTEILHON
TEXHUKOM. DTO camble IIMPOKO PACIPOCTPAHEHHBIE TpaBsiHbIE COOOLIECTBA BBIPYOKH, OHHU
3aHUMAOT 4278 M2 umu 8.6% momam.

I'ycrora moapocra okoso 15%, tarke 3a cuér ManuHbl 0ObIkHOBeHHO# (Rubus idaeus L.).
[IpoexkTHBHOE TOKPBITHE TpPaBsHO-KyCTapHUYKOBOTO sipyca — 95%, Beicota — 40-50 cm.
Jlomunupyrot BeitHUK TpocTHHKOBBIN (Calamagrostis arundinacea (L.) Roth) u my4ka nepaucras
(Deschampsia cespitosa (L.) P. Beauv.), 00MIbHO BCTPEUAIOTCS TAK)KE 3BE3/14aTKA JTAHIICTOIMCTHAS
(Stellaria holostea L.), namuarka mnpsmoctosiuas (Potentilla erecta (L.) Raeusch.), oxwuka
Bostocuctas (Luzula pilosa (L.) Willd). Cpeansist BumoBasi HaChIIICHHOCT — 27 BUA0B. MOXOBO-
JIMIIAHHUKOBBIN IPYC OTCYTCTBYET.

7. CUTHUKOBO-BeiiHMKOBBbIE C€O00IIeCTBA IPEICTABIECHb HEOOJBIIMMU (parMeHTapHBIMHU
yJacTKaMH BO BHYTPEHHHUX 4acTAX BBIpYOKH, B OoJjiee MOHIKEHHBIX W YBIXXHEHHBIX AJIEMEHTaX
vukpopenseda. 3ammmaror 649 m®> mmomamm (1.3%). T'ycrora mompocta He OGomee 10%
(bopMuUpyeTcst OTACIBHBIME dK3eMIUTIpaMH pssOMHBI 00bIKHOBeHHOH (Sorbus aucuparia L.), ocunsl
obsikHOBeHHO# (Populus tremula L.), usl nenenshoi (Salix cinerea L.). CpenHee mMpoeKTHBHOES
MOKPBITHE TPABSHO-KyCTapHUUYKOBOTO sipyca — 88%, Bbicota — 40-50 cMm. JIOMHHUPYIOT CHTHUK
pas3Becuctsbiit (Juncus effusus L.) u Beitnuk TpoctHukoBbIi (Calamagrostis arundinacea (L.) Roth),
oOMITBHBI Takxke 3BepoOoil marHucThiii (Hypericum maculatum Crantz), uBaH-yaii y3KOJIHCTHBIH
(Chamaenerion angustifolium (L.) Scop.), osxuka Bosocucras (Luzula pilosa (L.) Willd.) u myuka
nepuucras (Deschampsia cespitosa (L.) P. Beauv.). Cpenusisi BUaoBasi HACBIIICHHOCTb — 30 BHJIOB.
MoX0BO-IMIIIaHHUKOBBIN IPYC OTCYTCTBYET.

Kak BumHo w3 omnmcanws, Ouopa3zHOOOpa3uWe TMOCTBBIPYOOUHBIX COOOIIECTB JIOCTATOYHO
BBICOKO — B TIpeJieNiax BBISBIECHHBIX COOOIIECTB BUIOBAsl HACHIIIEHHOCTh KoseOnercs oT 27 1o
36 BHIOB COCYIMCTHIX pacTeHnii Ha 100 M2, 4TO TpeBBIIIAeT pa3HOOOpa3He JecHBIX coobmecTs. I1o
JAHHBIM pa3HBIX aBTOPOB, MAaKCHUMAaJIbHONH BUAOBOM HACBIIIEHHOCTH COOOIIECTBA BBIPYOOK
JOCTUTAIOT Ha BTOpOM Ton mocie pyoku (Ymanoma, 2012; Jleonoma, 2000). PasznooGpazue
9KOTOIOB, OOpa3yroleecss B MPOIECCe HapYyLIEHUS MCXOJHOTO PACTUTENBHOTO TOKpOBa H
pa3paboTKu BBIPYOOK JIeCO3arOTOBUTEIBHON TEXHUKOM, MO3BOJISET MPKUTHCSA OOJIBLIIOMY YHUCITY
BHJIOB, HE XapaKTEPHBIX JUI UCXOIHBIX JIECHBIX cO00MIecTB ((oTo 6).

Huddepenunanus BUA0B HA JOMUHAHTHI U COMOYMHEHHBIC BU/IBI €Ille HE 3aBepIleHa, OJTHAKO
Ha HMCCeayeMOl BbIpyOKe YK€ MOKHO BBIICIUTh XapaKTEPHbIE BU/IbI, UTPAIOIINE 3HAUUMYIO POJIb
U BCTpPEYAIOIIMECS IOYTH Ha BCEH TEPPUTOPUM BBIPYOKH. DTO TakuWe BHJbI, KaK CHUTHHK
passecucthiii (Juncus effusus L.), Beitnuk TpoctHukoBsiii (Calamagrostis arundinacea (L.) Roth),
uBaH-yaii y3konmuctHeiii  (Chamaenerion angustifolium (L.) Scop.), myuka aepHuCTas
(Deschampsia cespitosa (L.) P. Beauv.) u apyrue. B moapocte JOMHUHUPYIOT OCHHA OOBIKHOBCHHAS
(Populus tremula L.), 6epésa mosucnas (Betula pendula Roth), psouna oGsikHOoBeHHas (SOrbus
aucuparia L.) u kpymmnaa oabxoBuanas (Frangula alnus Mill.). Dtu Buapl BcTpedaroTcs B
OospmmHCTBE coobmiecT ¢ BeicokuM (I11-V) kmaccom nocrosiHcTBa (Tadm. 3).

Mo3anyHblii Ha3eMHBIH TMOKPOB BBIPYOKH CBsI3aH C Pa3sHOOOpa3HeM YCIOBHH 3KOTONOB WU
HEMOCPEICTBEHHO BIIMSAET Ha BO3OOHOBJIEHHUE JIPEBECHO-KYCTaPHUKOBBIX opoJ. Kak Obu10 ckazaHo
BbIIlIE, HAUOOJBIINE TUIONIA/IN 3aHUMAIOT PAa3HOTPABHBIE M Pa3HOTPABHO-KUIIPEHHBIE COOOIECTBA C
MOJIPOCTOM M 0e3 1MoApocTa, KOTOPhIE B 11€J0M 3aHUMaroT 56% o0mieil niomaau BeipyOku. biamke k
KpOMKe Jeca B HUX (opMHUpyeTcss Haumbojee COMKHYTBIM UM BBICOKMH TOJPOCT, 4YTO
CBHUJIETENILCTBYET O HambOosiee OJarompHATHBIX YCIOBUSAX Ul BO30OHOBIIEHHUS Oepe3bl M OCHUHBI.
Bonpmne miomany 3aHUMaloT cOOOIIeCTBa C JOMUHUPOBAHHEM CHUTHHMKA: I[yYKOBO-CUTHHKOBBIE,
Pa3sHOTPABHO-CUTHUKOBbIE, KHUIPEHHO-CUTHUKOBBIE. Bmecte oHM 3aHuMmaioT 25% muomaau u
MPUYPOYCHBl MPEUMYILECTBEHHO K BHYTPEHHUM YacTiM BbIpyOkH. Pa3HOTpaBHO-IIYYKOBBIE H
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IIyYKOBO-BEHHUKOBBIE cooOmecTBa 3aHuMaloT 5% u 9% 1Uomaau COOTBETCTBEHHO U
copMHpOBaHBI Ha MECT€ CaMbIX HApYyHNIEHHbIX M YIUIOTHEHHBIX YYacTKOB ¢ Hauboiee
3aTpyJHEHHBIM BO30OHOBIEHUEM HOPOCTA.

®oto 6. CuBel JIyroBoi B pa3HOTPABHOM COOOIIECTBE BHIPYOKH.

B cocraBe u xapakrepe noapocrta Takke MpocieXnBaeTcss MO3andHOCTb. Hanbopimeit BEICOTHI
U COMKHYTOCTH OH JOCTHIaeT OKOJIO KPOMKHM Jieca, Ie OJIarompusTHbl MHUKPOKJIUMaTHYECKHE
ycIoBHsL U ONU3KO PpaCMONIOKEHbl MCTOYHMKM ceMsiH. HauOouspine muomaaM Ha H3ydyaeMon
BBIPYOKE 3aHMMAIOT COOOIIECTBa C TMOJPOCTOM OCUHBI U Oepé3bl (44%), YeTBepTh 3aHHUMAIOT
MaJIMHOBBIE COOOIIecTBAa ¢ psAOMHON M KpymHHOH (25%). [loApocT MUPOKOIUCTBEHHBIX MOPOJ
BcTpeyaercs: (pparmMeHTapHO M 3aHMMaeT auiib 1.3% miomaau. Takum oO6pa3om, pacrpenenenue u
pa3BUTHE JAPEBECHO-KYCTAPHUKOBOTO MOJPOCTa B OOJBLIONW CTEMEHH OOYCIOBIEHO YCIOBHSIMHU
pocTa JUIsl BCXOJI0B B Pa3IMYHBIX TUTIAX HA3€MHOTO MOKpoBa (Tabi. 4).
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Tadmmua 3. Kiacchl mocTosiHCTBa HamOoJiee PaclpOCTPaHCHHBIX BUJIOB PACTCHUI HCCIETyeMOM

BBIPYOKM B HEKOTOPBIX TUIIAX COOOIIECTB.

B . Coodmectea| 0w | 22 | 3a | 18 | 4 | Beeromo
HbI pacTeHn BbIpYOKe
JpeBecHO-KYCTApHUKOBBIH sIpyc
Sorbus aucuparia L. I\V** \ \Y \Y \ \Y/
Betula pendula Roth v v \Y \Y \ \Y/
Populus tremula L. \ \ \Y v i v
Rubus idaeus L. v v I \/ \/ v
Corylus avellana L. \Y v v i I v
Frangula alnus Mill. i i v I V Il
TpaBsiHO-KYCTAPHUYKOBBIN SIPYC

Chamaenerion angustifolium (L.) Scop.| V \ \ \ \Y v
Juncus effusus L. \ \ \ \ \/ v
Hypericum maculatum Crantz \Y v \ \Y \Y v
Stellaria holostea L. \ \ \ \ v Vv
Deschampsia cespitosa (L.) P. Beauv. \Y \Y \ i \/ v
Luzula pilosa (L.) Willd. i \ \ \ \/ Vv
Fragaria vesca L. \/ \/ \/ v v \Y
Cirsium heterophyllum (L.) Hill \/ \/ \/ v v v
Veronica chamaedrys L. \/ v v v v v
Dryopteris filix-mas (L.) Schott 1 v v \/ v v
Potentilla erecta (L.) Raeusch. 1 v i v \/ v
Solidago virgaurea L. v i I \/ i v
Agrostis tenuis Sibth. i i \/ i i v
Carex leporina L. \/ \/ v i Il
Ranunculus acris L. \/ v v i v Il
Calamagrostis arundinacea (L.) Roth i i v v v Il
Equisetum sylvaticum L. v v v i i Il
Maianthemum bifolium (L.

EW. Schmidt L) v i I v i Il
Epilobium montanum L. i v \/ I i Il
Campanula patula L. I v v i i Il
Prunella vulgaris L. \ i I I ] Il
Thalictrum aquilegiefolium L i i I v I Il
Carex vesicaria L. I \/ i I i Il
Melampyrum nemorosum L. \Y i 1 I 1 Il
Oxalis acetosella L. v i I v Il
Angelica sylvestris L. v i i I Il
Circaea alpina L. v \Y i Il
Geranium pratense L. \Y i | I I
Viola palustris L. 1 1 1 Il v I
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IIpoxonxenue Tadaunsl 3.

B . Cooo0mecTBa La* 22 3a e 4 Bcero no
U/bl pACTeHU BBIpYyOKe
TpaBsiHO-KYCTAPHUYKOBBIN SAPYC

Ajuga reptans L. v I I I
Athyrium filix-femina (L.) Roth v I I I
Vicia sepium L. v I I

Ipumeuyanus k Taéauue 3. *Mumgekce coooOmecTs ganbl B Tabmuie 2. **Kmaccel mocrostacTBa: [ —
BuJ ydactByeT B 0-20% omucanwmii, IT — B 21-40%, 111 — B 41-60%, IV — B 61-80%, V — B 81-100%.

Tabauna 4. COMKHYTOCTB MOAPOCTA B pa3HbIX TUMAX cooOmiecTs (%).

Coo0mmecTBa

Buabl pacrenuii . 1 ? 3 4 5 6 !

PsiOnHa 0OBIKHOBEHHAS 10.3 15 1.6 1.7 1.0 1.8 2.0
OcuHa 18.3 21.1 6.9 54 5.0 2.6 10.5
bepesa nosucnas 1.8 4.1 1.3 1.9 — 1.0 3.0
Kien octponuctHbIit 2.1 1.6 1.0 1.0 — — —
Kpymmna onpxoBuaHas 10.6 2.6 5.8 2.7 — 1.3 1.0
ManuHaa 0OBIKHOBEHHAS 11.6 4.3 4.5 6.1 10.0 13.0 16.0
JlemmuHaa 0OBIKHOBEHHAS 3.6 4.8 1.0 1.0 1.0 15 2.0
HBa menenpHas 18.3 1.0 2.0 1.0 - 7.0 1.0
Kanmna oObIKHOBEHHAS 1.0 1.0 - 1.0 - - -
Enw eBponeiickas 1.0 1.0 1.0 1.0 1.0 1.0 —
Bomyesronauk 0ObIKHOBEHHBIN - - 1.0 - 1.0 1.0 -
Uepemyxa 0ObIKHOBEHHAs — 1.0 1.0 — — — 1.0

IIpumeyanue k Tadauue 4. *Tunbl cooOmecTB: 1 — pa3HOTpaBHBIE U Pa3HOTPABHO-KHUIIPEUHEBIE,
2 — pa3HOTPABHO-CUTHUKOBbIE, 3 — KUIPEUHO-CUTHUKOBBIE, 4 — IIyYKOBO-CUTHUKOBBIE, 5 —
Pa3HOTPABHO-IIIYYKOBBIE, 6 — IIYYKOBO-BEHHUKOBBIE, 7 — CHTHUKOBO-BEHHHUKOBBIE.

JlaHHbIe TAONMMIBI TIOATBEPXKIAIOT, 4YTO B Pa3HOTPABHBIX M Pa3HOTPABHO-KUIPEHHBIX
coobmecTBax ¢dopMmupyercsi Hambosree COMKHYTBIM M pa3HooOpasHbiii moapocT (mo 80%), B
KOTOpoM Ipeobiamaror ocuHa o6bikHOBeHHas (Populus tremula L.), psOuna oOBIKHOBEHHAs
(Sorbus aucuparia L.), kpymmuna onsxoBuanas (Frangula alnus Mill.) u manuHa 0ObIKHOBEHHAsS
(Rubus idaeus L.). B pa3HOTpaBHO-CUTHUKOBBIX COOOIIECTBAX COMKHYTOCTH MOIPOCTa HECKOJIBKO
MeHbIIIe, aOCOJIIOTHBIM JTOMHUHAHT — OCHHA oObikHOBeHHass (Populus tremula L.). B kumpeiino-
CUTHHKOBBIX COOOIIECTBAX COMKHYTOCTH MoipocTa He mpeBbiinaet 20%, B HEM Takke mpeodnagaeT
ocuHa oObikHOBeHHast (Populus tremula L.). IlpumepHo Takas e COMKHYTOCTB IIOJApOCTa
OTMEYEHAa B IIyYKOBO-CUTHUKOBBIX COOOIIECTBAX, 3/1€Ch MO-NPEKHEMY MHOIO OCHHBI
obsikHOBeHHO# (Populus tremula L.), Ho nomuHupyeT maiuHa oObikHOBeHHas (Rubus idaeus L.).
B pa3HOTpaBHO-IIYYKOBBIX COOOIIECTBAX COMKHYTOCTh MOApPOCTa He TpeBbimaetr 15% wu
JOCTUTaeTcs 3a cu€T MajuHbl oObIkHOBeHHOW (Rubus idaeus L.). Bo3oOHOBJICHHE APEBECHBIX
MopoJ HWAET OYeHb cia0o. AHamoruyHas KapTHHA HAOMIOAaeTcs B IyYKOBO-BEWHUKOBBIX H
CUTHHKOBO-BEHHUKOBBIX COO0IIECTBAX (B HUX YyTh OOJIBIIIE YUACTHE OCHUHBI).
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W3 mnpuBeneHHBIX pPE3yIbTaTOB OYEBHUIHO, YTO YCIOBHS BO30OHOBIEHHS JIPEBECHO-
KYCTapHUKOBBIX IOPOJI HAaXOJATCS B TECHOM CBS3M C COCTABOM HAIOYBEHHOI'O IMOKPOBA, M 4YTO
HAIlOYBEHHBIM IOKPOB SBJISETCS XOPOLIMM HHIUKATOPOM HKOTONMYECKMX YycnoBuil (Menexos,
1980).

Oxomonuueckas cmpykmypa 6vipyoku. Jlns TOro 4YTOOBI BBISABUTH JU(PQPEPEHIIMAITUIO
HKOTOMHMYECKUX YCIOBUI HA TEPPUTOPUHU BBIPYOKH, OBLI BBITIOJIHEH aHAIHM3 HKOTOIIOB HAa OCHOBE
skosornueckux mkan JL.I'. Pamenckoro (1956). Micnonp3oBaHue 3KOJOTHYECKUX aMIUIMTYJ BHUJIOB
pacTeHMii, COCTABIIAIOIIUX COOOIIECTBO, JAET BO3MOYKHOCTh IIPOBECTU OPJIUHAIINIO PACTUTEIBHBIX
COOOIIECTB B SKOJIOTUYECKOM IMPOCTPAHCTBE. BBUIM HMCIONIb30BaHbI MIKAJIA YBJIAXHEHUS M IIKaja
OoraTcTBa IMOYB, OTpakarollas OOrarcTBO MOYB MUTATEIbHBIMU JIEMEHTaMH JUIsl pacTeHul. Jlims
HEKOTOPBIX TPYIII COOOMIECTB OBLIIN MOCTPOEHBI SKOJIOTUYECKHUE apeansl (puc. 4, 5).

Haubonee mMpoky0 HKOJOTMUYECKYI0 aMIUIMTYAY OTHOCHTEIBHO YBJIQXKHEHUS HMEIOT
pa3HOTpaBHbIE M PA3HOTPABHO-KUIIPEWHBIE C IMOJPOCTOM OCHHBI U Oepe3bl (la) m kumpeiHo-
CUTHUKOBBIE C IMIMPOKOJMCTBEHHBIMH MOpoaaMu B moapocte (306) coobmiectBa. [lpu 3TOM TONIBKO
KUIPEHHO-CUTHUKOBBIE C  IIMPOKOJUCTBEHHBIMU TMOpPOJAaMU B  MOJPOCTE  COOOIIECTBa
MpHUCIOcoOIeHbl K Hanbosiee CyXUM 3KOTOIaM, COOTBETCTBYIOIIUM YBIIAKHEHHUIO CYXUX M CBEKUX
JIyTOB U JIECOB.

OcHOBHasi 4acThb SKOJOIMYECKHX apeajioB BCEX pPacCMAaTPUBAEMBIX COOOILIECTB JIEKUT B
CTYNEHSX BJIAXKHOJIYIOBOIO YBJIQXKHEHMSI, YTO XapaKTEpHO JJIs FOXKHOM Tairu. Takue cooOiecTsna,
KaK pa3HOTpaBHbIE M Pa3HOTPABHO-KUIPEWHBbIE C MOJPOCTOM OCHHBI M Oepe3bl, pa3HOTPaBHbIE U
Pa3HOTPAaBHO-KUIIPEWHbIE MAJIMHOBBIE C PpAOMHOW U KPYIIMHOM, IIyYKOBO-CUTHUKOBBIE C
MOAPOCTOM OCHHBI U Oepé3bl MOryr (GOpMHUPOBAThCS TaKXKE B YCIOBHUSX CHIPOIYTOBOTO
yBiaaxHeHus. OTHOCUTENBHO OorarcTBa IMOYB BCE COOOIIECTBA COOTBETCTBYIOT HEOOTaThIM
(Me30TpopHBIM) TOYBAM €O CJIA0OKUCION peakmued. [Ipy 3TOM KHUIIPEHHO-CHUTHHUKOBBIE C
IIMPOKOJIMCTBEHHBIMHM TOpojJaMu B mojpocte (30) ¥ pa3HOTPABHO-CUTHUKOBBIE C IOJIPOCTOM
OCHUHBI 1 Oepe3sl (2a) HHAUIMPYIOT O0Jiee Tpo(HBIE MECTOOOUTaHNS.

CooOmiectBa 0e3 MOAPOCTa COOTBETCTBYIOT 3KOTOIMAM C BIIAKHOJYTOBBIM U CHIPOJIYTOBBIM
yBlIakHeHHEeM. B Haunbosiee BIaKHBIX MECTOOOMTAaHUSAX (DOPMHUPYIOTCS CUTHUKOBO-BEHHHUKOBBHIE
coobiiecTBa (OHM 3aHMMAalOT HEOOJNBLIME MOHMKEHUS B CEBEPHOW M IOr0-BOCTOYHOM dYacTu
BBIpYOKH). B Goiee cyxux 6moromnax GopMUPYIOTCS pa3HOTPABHO-ITYYKOBBIE COOOIIECTBA, OHU HE
BCTpEUaloTCs B OMOTOMAX C CHIPOJIYTOBBIM YBJIakHeHHEeM. Hambosee MIUPOKYI0 IKOJIOTMYECKYIO
aMIUIUTYly UMEIOT L[yYKOBO-BEHHHUKOBBIE COOOIIECTBA, TaKk Kak UX (opMUpOBaHHE B OoJblIeH
CTerneHn OOYyCJIOBJIEHO BBICOKOW HApYIIEHHOCTbIO W YIUIOTHEHHOCTHIO TOYBEHHOTO MOKpPOBa.
OtHocuTenbHO OOrarcTBa MOYB BCE TpaBAHbIE COOOIIECTBA HAXOASTCS MPUMEPHO B OJHUX
YCIOBUSIX, B MIpe/ieax CTyneHeil HeOoraThiX Me30TPO(HBIX CIIa00KUCIIBIX TOYB.

Pacriono)xeHne SKOTOIMOB, Pa3IMYAIOIIUXCS MO CpeaHEMY Oainy yBJIaKHEHHUS U OOraTcTBa
MOYB MPECTABIEHO HA KapTocxemax (puc. 6, 7), KOTopble ObUIH HCIIOJIb30BAHbI B JalbHEHIIIEM 1S
BBISIBIICHHS YCIIOBUN IPOAYIIUPOBAHUS OPTaHUYECKOTO BEIIECTBA HA BBIPYOKe.

DyukyuoHanvHas cmpykmypa coobujecms  6vipyoku. Pe3yapTatoM  (yHKIMOHAIBHOU
AaKTUBHOCTH (PUTOLIEHO3a SIBJISETCS MEepBUYHAsT OMOJIOTHYECKash MPOIYKTUBHOCTD, MPOSBISIONIASICS
B HakomjieHUH ¢uromacchl. s TOro uyToOBbl OXapakTepU30BaTh MPOAYKIMOHHBIE IPOIECCHI,
HEOOXO/JMMBI CBEJCHHMS O Macce pacTeHUil, MX BBICOTE, CKOPOCTM HAKOIJICHHS (PUTOMACCHI,
BbIpakarollleiicss B MPUPOCTEe pacTeHUil, omnaje U oTnaje. BaxkHO yduThIBaTh pacmpeneneHne 3THX
napaMeTpoB Ha TEPPUTOPUM BBIPYOKM B BBIJIENIaX COOOMIECTB, 4YTO JAeT BO3MOXKHOCTb
OXapakTepu30BaTh (PYHKIHMOHAIBHYIO CTPYKTYpPY pacTUTENBHOTO TIOKpoBa BbIpYOkH. Jlims
UCCIIe/IOBAaHUST  JAMHAMUKM  (UTOMAcchl M NPOAYKTHMBHOCTH  (DUTOIIEHO30B Ha  BBIpYOKe
HCIOJb30BAJIOCh JBa MOAXO0JAa: METOJ YKOCOB C IOCIEAYIOIUM pa3dopoM Quromaccel Ha
3aJI0KEHHBIX YYETHBIX IJIOLIAIKaX U TPEXKPATHBIE U3MEPEHUS IPUPOCTA BHICOTHI PACTEHUH Ha TeX
e IJIOIIAIKaX.
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AHanmu3 JaHHBIX 00 W3MEHEHMSAX BBICOTHI PACTEHUH IMO3BOJIMII BBIJICIUTH TPYIIY BHIOB,
BCTPEYAIOIIUXCS HA OOJIbIIEH YacTH 3aJ0’KEHHBIX TUIOMIAI0K U JAIOIIUX OOIIUI IPUPOCT 32 CE30H.
3HayeHUs WX CPEJHEro MPHpPOCTa B MIpeenax KaXI0W TPaHCEKThl W B CPEAHEM MO BBIpyOKe

MPEJCTaBIICHBI B TAOIUIIE 5.
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obo3nauenus: 1a-30 — HHIEKCHI COOOIIECTB B COOTBETCTBUH C JIET€HI0M TaOIUIIBI 2.
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4-7 — MHIEKCHI COOOIIECTB B COOTBETCTBUU C JIET€HA0M TAOIUIIBI 2.

OKOCHUCTEMBI: 5KOJIOT'MA 1 AMHAMUKA, 2019, Tom 3, Ne 4



UBJIEBA, JIEOHOBA 43

VeaaxkHeHHe nmo crynensaM miraasl JLI. Pamenckoro
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Puc. 6. YBaaxHeHwe B d5KoTOmax BbIpyOkM 1o crymeHsM 1mkansl JL.I. Pamenckoro (1956).
Vcnoeuvie 0003Hauenusi: WHIEKCHI COOOIIECTB HA KAapTOCXEME B COOTBETCTBHHM C JIETCHIOU
TaOJIUIIBI 2.

boraterBo mous mo crymeHsaM mikaabl JI.I. Pamernckoro
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Puc. 7. BorarctBo mouB B 3KoTonax BbIpyOku mo crtymeHsaMm wmkainsl JI.I. Pamenckoro (1956).
Ycnoeuvie o060snauenus: MHAEKCH COOOIIECTB HA KAapTOCXEME B COOTBETCTBHM C JIET€HJOU
TaOIUIEI 2.

3HAYUMBIH TPUPOCT B BBICOTY AAIOT JBE IPYIIIBI PACTEHHUI: MOAPOCT ACPEBHEB U HEKOTOPHIC
BUABI TpaB. Ilpu 3TOM HaWOOJBIIMHA NPUPOCT HAOMIOMAETCS Y  BUAOB-JIOMHHAHTOB
MOCTBBIPYOOYHBIX COOOIIECTB — 3TO BeHUK TpocTHHKOBBIHN (Calamagrostis arundinacea (L.) Roth)
U uBaH-4aii y3kommcTHbii (Chamaenerion angustifolium (L.) Scop.). Haubombiiee 3uadenue st
JCTIOHUPOBAHUS yriiepoaa OyAeT UMeTh IMPHPOCT APEBECHBIX MOPOJ, TAKUX Kak Oepe3a MmoBHCIAs
(Betula pendula Roth), ocuna oObikHOBeHHast (Populus tremula L.), xpymuHa OJbXOBHIHAS
(Frangula alnus Mill.), psobuna obOsikHOBeHHas (Sorbus aucuparia L.), T.k. npoayuupyemas UMH
¢duromacca OyaeT yaep:KUBaTh NOTJIONICHHBIH YTIepOa B TEUCHHE MPOJOKUTEIBHOIO BPEMEHH, a
HE OJIHOTO C€30Ha, KaK y TpaB. BayKHO OTMETHUTh, YTO HEKOTOPBIC PACTCHHS JAIOT OYEHb CHIIBbHBII
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pa3dpoc 3HaUEHUI MPUPOCTa MO BHIpYOKe (KPYIIMHA OJbXOBHIHAS, BEHHUK TPOCTHUKOBBIH), YTO
CBSI3aHO C U3MEHEHHMEM 3KOTOIMUYECKUX YCIOBHUM M HAXOAUT CBOE OTPAaXEHUE B IIPOCTPAHCTBEHHOMN
HEOTHOPOHOCTH HAKOTICHUSI (PUTOMACCHI.

Tabauna S. [IpupocTsl KIIIOUEBBIX BUOB PACTEHUN MO TPAHCEKTAaM 3a MEPHUOJ] C Hayalla UIOHA TI0
KOHEII aBrycTa (CMm).

T Cpennmii

PRIEEEM 1 | 2 T3 | T4 | T5 | Té6 HpI/II)ngT 10| C TARAAPTHOE

Buabl pacrenuit BLIpYGKe OTKJIOHEHHUE
JlepeBbsi U KYCTAPHUKH
bepesa nosucnas 13.6 | 105 | 51 | 9.2|18.8| 151 11.1 4.8
Kpymuna onbxoBuHas 20 [ 246 | 4.1 |11.3|24.9 — 17.9 11.2
MasinHa 0OBIKHOBEHHAS 341105 | -52|82| 84| 53 6.3 5.6
OcuHa 0OBIKHOBEHHAS 9.7 | 71| 50 (208| - 15 8.3 7.5
Psibuna 0OBIKHOBEHHAS 05| 80| -50 (120| 19| 7.5 2.7 6.1
Tpassl

BeliHUK TPOCTHUKOBBIN 7.2 - | 86 |235|21.3| 3.6 111 9.5
3Bepo0O0it MATHUCTHII 114 | 131 | 84 |0.020 74| 85 8.3 4.5
WBan-4aii y3KOIUCTHBIIN 335 236 | 117 | 7.3 | 27| 29.6 13.1 12.6
MSATIUK OIHOJIETHUI 3.1 2.5 6.5 | 5.0/10.2 - 7.6 3.5
OsxHKa BoJlocHCTas -12 | 24| -001] 34| 32| 0.2 2.2 1.9

dutomacca, cpe3aHHas Ha YYETHBIX IUIOIIAAKaX, pa3dbupanack 1o BUAaM U Ha (paklUu: TPaBhl,
JiepeBbsl U KyCTapHUKH (HA JIUCTHS, BETKH, CTBOJIBI), OMaj U oTHaia. /luarpammsl, OoTpakarouue
M3MEHEeHHE Beca (Ppakuuii GUTOMACCHl MO TPAHCEKTaM, MO3BOJISIOT BBIACIUTH 3aKOHOMEPHOCTH B
W3MEHEHUH (PUTOMACCHl B 3aBUCUMOCTH OT OM30CcTH K Jiecy (puc. 8). [Ipu npubnmkeHun K KpoMke
jJeca B LEJIOM YBEIMUYMBaeTcs Jojds B (uToMacce JAepeBbeB U KYCTapHUKOB. B jecHbIX
coo0IllecTBax BEC TPaB PE3KO YMEHbBIAETCS W MOSBISETCS 3HAUUTEIbHOE KOJUYECTBO OTIAja
(HepasNoKUBIINXCA KYCOUKOB BETOK, KOPHI).

Bxutag oTAenpHBIX BHAOB B (pUTOMAacCy HaXOJIUTCS BO B3aMMOCBS3H C UX OOMIIMEM U BBICOTOH.
Tak, mis wmanuael oObikHOBeHHOM (Rubus idaeus L.) snaummebni (0=0.001) xosdduiment
KOPpETSIUU MEXIYy BBICOTONW ocobu u ¢uroMaccoit cocrapnser 0.91 (puc. 9). CooTBeTCTBEHHO,
MOXXHO CJenaTh BBIBOJ O HAapacTaHWU (pUTOMACCHl MPHU YBEJIMYEHUU BBICOTHI 0coOed TpeBecHO-
KYCTapHUKOBBIX M TPaBSHUCTBIX pacTeHUH B cooOuiecTBax BbIpYOKH. Takoe yBennueHue
(dbuTOMAacCHl paCTeHUI MPU HAPACTAHUU BBICOTHI XOPOIIO 3aMETHO Y MHOTUX BUJOB MPU JIBHKECHUU
OT IICHTPAJIbHOW YacTH BBIPYOKHM K TpaHHWIC Jeca, Kak, Hampumep, y wmamudbl (puc. 10),
aHAJIOTMYHBIE [aHHBIE TMOJy4eHBbl W JUIS JPYrMX BHJOB: WBaH-4as Y3KOJUCTHOTO, BEWHHUKa
TPOCTHUKOBUHOTO, Oepe3bl MOBUCTION U APYTHUX.

Cpenu  BHAOB-IOMHUHAHTOB TPAaBAHBIX MOCTBBIPYOOUHBIX COOOMIECTB  HAOMIONAIOTCS
pazHooOpa3Hble PEaKIUH [0 MPUPOCTaAM B PA3NUYHBIX YaCTSIX BBIPYOKH: CUTHHUK Pa3BECHUCTHIH
(Juncus effusus L.) Bo Bcex OMUCAHUSX MMEET MPUMEPHO OJMHAKOBYIO BBICOTY, HO BCTpPEUYAETCSI
MPEUMYIIECTBEHHO B IIEHTPATbHBIX YACTSAX BBIPYOKH, B OOJBIIOM KoJM4yecTBe — He Ommke 50 M ot
rpaHuIlsl Jieca; mryuka aepauctas (Deschampsia cespitosa (L.) P. Beauv.) Takxke uMeeT npuMepHO
OJIMHAKOBYIO BBICOTY, HO 3aMETHO YMEHBIIAeT CBO€ MPHUCYTCTBHE ONmke K Jjecy. 3BepoOoit
nsaTHUCThIA (Hypericum maculatum Crantz) He siBAsieTCsS TOMHHAHTOM KaKHX-JIMOO COOOIIECTB, HO
CTaOWIIBPHO BCTpPEYAeTCs Ha BCEM IPOCTPAHCTBE BBIPYOKH, COXpaHss MPUMEPHO OJUHAKOBYIO
BBICOTY.
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YcaoBHBIC 0003HAYCHUA: YuaérHble MI0MAaKH

¥ Tpassbl ¥ JlepeBbsl M1 KYCTAPHUKH Omnap Omnap
Puc. 8. ®paknun ¢uromaccsl Ha Yy4ETHBIX IUTOLIAAKaX TPAHCEKTHI 1. Vcnosuwie obosnauenus:

rutomaaku 1-9 — BeipyOka, 10-12 — nec.
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Puc. 9. 3aBucuMOCTh BBICOTHI U (PUTOMACCHI MayMHbI 0ObIKHOBeHHOW (Rubus idaeus L.) ¢ eé
nuHUel Tpenaa u GopMynoil.

Kpome Toro, xopomio 3amMeTHO, YTO MpPH JABMKEHHU OT IIEHTpa BBIPYOKH K KpOMKE Jieca
YMEHBIIAETCS NPOEKTHUBHOE TMOKPBITUE TPABSHO-KYCTAPHUYKOBOIO fpyca U YBEIMYMBAETCS
COMKHYTOCTh mojpocTa (puc. 11). DTO Takke oTpakaeTcsi Ha BKJIaJe TPYMI BHAOB B OOIIYIO
(uTOMaccy U HEOAHOPOJHOCTh €€ pacIpeIeNIeHHUs IO TEPPUTOPUN BBIPYOKH.

BricoTa pacTeHmil 1 CKOPOCTh HAKOTIIIEHUST (PUTOMACCHI 3aBUCST HE TOJBKO OT YIaJICHHOCTH OT
KPOMKH Jieca, HO M OT NMPHUHAJICKHOCTH K pa3HbIM THUMaM cooOmiecTB. COTIacHO MOTY4YeHHBIM
JAHHBIM, KOTOpPbIE OTPAXAIOT BBICOTY M MPHUPOCT KIIOYEBBIX BHJOB B Pa3lIWYHBIX THMAX
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BBIJICJICHHBIX COOOIIECTB 3a ce30H, Oepésa mosucias (Betula pendula Roth) umeer HanbombiIyio
BBICOTY B Pa3HOTPaBHO-KHUIIPEHHBIX COOOIMIECTBAX C IMOAPOCTOM OCHHBI U Oepé3bl, a TaKkke B
MaJIMHOBBIX ¢ psiOMHOWM W KpymunHO#. Belinuk tpocTHukoBbiii (Calamagrostis arundinacea (L.)
Roth) umeeT GOJIbBIIYIO BBICOTY W MPUPOCT B PA3HOTPABHO-KUIPEHHBIX M KHUIIPEHHO-CHTHHKOBBIX
COOOIIECTBAX C MOPOCTOM OCHHBI M OEPE3bI, & TAKXKE B IIYYKOBO-BEHHUKOBBIX.
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Puc. 10. M3menenue BeICOTHI MaauHbI 00bIKHOBeHHOM (RUbUS idaeus L.) ot niertpa Beipyoku (1) k
rpanwuiie yieca (9) ¢ ero auHuel TpeHaa (MyHKTHP) U HopmMyIIoii.
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R"=0.7126 r=0.84, n=10, a.=0.01
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Yci0oBHBIE 0003HAYCHUA: Howmep nuomakxu

—— CpeaHsisi COMKHYTOCTb MOJIPOCTa

— Cpe/1Hee NPOeKTHBHOE MOKPbITHE TPABSHO-KYCTAPHUYKOBOIO sIpyca

Puc. 11. M3MeHeHHs] COMKHYTOCTH MOJPOCTa (HWKHSAS CUHSS JIMHUS) M MPOEKTUBHOTO MOKPBITHUA
TPaBsIHO-KYCTapHUYKOBOTO sipyca (BEpXHss OpaHXKeBas JTMHUS) IPU JIBMXKEHUH OT LIEHTpa BBIPYOKH
(1) x rpanune neca (10) ¢ UX TUHUAMH TPeHAA U GOPMYIIAMHU.
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3BepoOoit matHucteiii  (Hypericum maculatum Crantz) maeT MakcHMMajabHBIE HPUPOCTHI B
Pa3HOTPABHO-KUIIPEHHBIX W PAa3HOTPABHO-CUTHUKOBBIX COOOIIECTBAX C IMOJPOCTOM OCHHBI H
Oepe3bl, a TaKKEe B KHIPEHHO-CUTHUKOBBIX C IIMPOKOJUCTBEHHBIMU IMOPOJAAMH B TIOJIPOCTE U B
Pa3HOTPABHO-CUTHUKOBBIX COOOIIECTBaX C MOJPOCTOM OCHHBI U Oepe3bl. VBaH-4all y3KOJIHMCTHBIN
(Chamaenerion angustifolium (L.) Scop.) nocturaet HauOOJIbIIEH BBICOTHI B Pa3HOTPABHBIX H
Pa3HOTPABHO-KUMPEHHBIX C MOJPOCTOM OCHHBI M O€pe3bl U MAIMHOBBIX C PSIOMHONW W KPYIIMHOM
cooOmiecTBax, B HUX € OH MMEET M HauOOJbIIUI mpupocT. B 1enom naHHBIE M3MEpeHUil Ha
YYETHBIX TJIOMIAKAaX MOATBEPIKAAIOT MPEOI0KEHUE O TOM, YTO HAaUOOJIBIIYIO BEICOTY U MPUPOCT
pacTeHuss MMEIOT B TeX COOOIecTBax, TI/€ SBISAIOTCS JAOMHMHAHTaMH, T.e. Tae (HOPMUPYIOTCS
HaWJTy4IIIue YCIOBUS JIJISl MX TIPOU3paCcCTaHUsI.

[Tony4yeHHsie cBeneHUS O BBICOTE, MPUPOCTAX M (PUTOMACCE OTACIBHBIX BHJIOB PACTCHHI
BBIPYOKH TIO3BOJISIFOT CHENaTh BBIBOABI 00 WX BKJIAQJ€ B CO3/JaHHE OPraHUYECKOrO BEIIEeCTBa U
JNENOHUPOBaHKE yriiepoaa. MoryT ObITh TOCTPOEHBI KOPPEISIUOHHBIE 3aBUCHMOCTH, YTO TIO3BOJIUT
omnpenensiTh (UTOMACCY, €CITU M3BECTHBI BHICOTA M MPOECKTUBHOE IMOKPHITHE HEKOTOPHIX BHJIOB-
WHJIMKAaTOPOB B Pa3HBIX TUIIAX COOOIIECTB, 0€3 JOMOJIHUTEIbHBIX U3MEPEHUH.

[To manHBIM, TIOTyYE€HHBIM TIpU pa3bope ¢uToMacchl, OblJIa YCTAHOBJICHA CpeIHssS (uTOMacca
(r/M?) s BceX BBUIGNEHHBIX cooOmectB (Tabm. 6). Hambompimyro ¢uTOMaccy HMErOT
Pa3HOTPaBHBIE W PA3HOTPABHO-KHUIIPEITHEIE COOOIIECTBA ¢ TIOAPOCTOM OCHHBI U 6epess (616 r/m?)
3a cuér BKiIama ¢GuUTOMAacChl 0co0eil mompocta ocuHBI W Oepé3pl. Cpemu coOOIIECTB €O
c(hOpPMHPOBAHHBIM TIOPOCTOM HAUMEHBIIYIO (uToMaccy (377 T/M?) HMEIOT IIydKOBO-CHTHUKOBBIE
MaJIMHOBBIE C PSIOMHOW, KPYIIMHOW W MBOW COOOINECTBa, T.K. B HUX IIy4YKa IEPHUCTAs CO3/aeT
HeOIaronpusTHbIE YCIOBUS Ui BO30OHOBIIEHUS ApeBecHBIX mopoAd. Cpean TpaBsSHBIX COOOIIECTB
06e3 mojapocTa Mo (UTOMACCE 3aMETHO BBIJCISAIOTCS KHUIIPEHHO-CUTHUKOBBIC COOOIIECTBA, YTO
JOCTUTaeTCs 3a CYeT ydacTus mBaH-4as y3kommctHoro (Chamaenerion angustifolium (L.) Scop.).
Haumensbinas ¢uromacca cpeay TpaBSHBIX COOOIIECTB HAONIOIACTCSI B CUTHUKOBO-BEHHHKOBBIX,
Bcero 260 r/m?.

Tabauna 6. Cpenusis putomacca B COOOIIECTBaX BRIPYOKH.

HNnaexc nmo
Jerenjae K IIpou3BoaHble pacTUTENbHbIE COO0IIECTBA BHIPYOKH Cpennsis 2
KapTam ¢puromacca, r/'m
la PazHoTpaBHbBIE U Pa3HOTPABHO-KUIPEHHBIE C MTOJAPOCTOM OCUHBI U 616
Oepessl
2a Pa3HOTpaBHO-CUTHUKOBBIE C ITOJAPOCTOM OCHUHBI U OE€pe3bl 438
3a KunpeiHo-CUTHUKOBBIE C TTOJAPOCTOM OCHUHBI M Oepe3bl 445
4a [y4KkOBO-CUTHUKOBBIE C MIOAPOCTOM OCHHBI U OepE3bl 386
16 KumnpeitHo-CUTHUKOBBIE C IIMPOKOJIUCTBEHHBIMU MOPOJaMU B 445
oApocTe
1s PazHOTpaBHBIE M  Pa3sHOTPABHO-KMUIIPEHHBIE MAJIMHOBBIE C 442
PAOUHOM, KPYILINHOM, UBOH
4B [ 1y4KOoBO-CUTHUKOBBIE MAJIMHOBBIE C PIOMHOM, KPYIINHOM, UBOM 377
3 KunpeitHo-cuTHUKOBBIE 335
4 [I[y4KOBO-CUTHUKOBBIE 261
5 Pa3HoTpaBHO-I11y4YKOBBIE 285
6 [I{y4uk0BO-BEHHUKOBBIE 285
7 CUTHHKOBO-BEWHUKOBBIE 260
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WHTerpanbHbIM  BRIp@KEHHEM (DYHKIMOHATBHOW CTPYKTYphl H3y4aeMOH BBIPYOKH CITYXKUT
COCTaBJICHHAs KapTocxema pacripenesieHus: puromaccsl (puc. 12), Ha KOTOPOH OTpa)KEHBI CpeHUE
3HAa4YeHUs1 (PUTOMACCHI B PA3HBIX THUIAX COOOIIECTB, B COOTBETCTBUU C KAPTOCXEMOM MPOU3BOIHBIX
cooOIIecTB paHHEH CTaguM TOCTBBIpYOOUHOU cykmeccun (puc. 3). CoriacHO TOIXy4eHHOU
KapTocXeMe, HauOOJBIIYI0 (PUTOMACCY UMEIOT COOOINECTBA, PACIOJIOKEHHBIC OJIMKE K KPOMKE
neca B Ooisiee YBIOKHEHHBIX HSKOTOmax. HawMeHbIIMe 3HA4YEHHsT OTMEYEHBI B COOOIIECTBAX,
JUIIEHHBIX TOAPOCTa, MPEUMYIIECTBEHHO B IEHTPAJIBHBIX YACTSIX HCCIEAYEeMOW TEPPUTOPHH, B
Ooiiee CyxMX W HapyHIICHHBIX MeCTOOOMTaHusX. Pa3Opoc 3HaueHWil QuTOoMaccel B mpenenax
COOOIIECTB BEIPYOKH TOCTaTOYHO 601bmoif — o1 200 10 500 r/m2,

CpaBHeHue pacnpeneieHus (UTOMACCH C KAPTOCXEMaMH SKOTONWYECKUX YCIOBHH B CHCTEME
IKOJIOTHYECKON opauHarmu (puc. 6, 7) TMOKa3pIBaeT, YTO ONTHMAJIbHBIC YCIOBUS HAKOIUICHHS
(bUTOMACCHI XapaKTEPU3YIOTCS CPETHEH CTETICHBIO YBIIAXKHEHUS — 7 3-51 CTyIEHb (BIQXKHOJIYTOBOE) U
cpeaHUM OoraTcTBOM ToYB — 8.8 (HeOoraTble co CIIAOOKUCION peaknuell MOYBEHHOTO PacTBOPA).
[IpetoskeHHBIH TOXO W3YYSHHs paclpeneseHns (UTOMAcChl MOXKHO HCIIOJIB30BaTh W JUIS
BBISIBJIICHUS] M3MEHEHHS (PUTOMACCHI Ha TIPUMEPE OTACTHHBIX BHIOB B PA3IMUHBIX IIEHO3aX U TAKKE
CPaBHUTb 3TH 3HAYEHUS C SKOTONMYECKUMHU YCIOBHUsAMHU. Tak, Ha KapTocXeMme pacHpeaeieHus
(buTOMACCHI OJJHOTO BHIa B COOOIIECTBAaxX BRIPYOKH — 0kuKH BojocucToi (Luzula pilosa (L.) Willd;
puc. 13) — MOXHO MPOCIEANTH 3aBUCHMOCTD €€ NPOIYIUPOBAHUS (PUTOMACCHI OT SKOTOTIMIECKHX
ycnoBuil. MakcuManabHON (UTOMACCHl OKMKAa BOJIOCHUCTAsl JOCTUTaeT B HauOojee yBIIA)KHEHHBIX
skoTomax (crymeHb 74; pwuc.6), 4TO HE COBMAJaeT C OOMMM pacmhpeneicHueM Q(UTOMACCHI
COOOIIECTB, OCKOJIBKY IKOJIOTUYECKHE aMILTUTY bl Ka’KJJ0r0 BU/1a UHAUBUAYAIbHBI.

dutomacca, r/m’ — ik o FolN
| 200-300 | ;
I 300-400
I 400-500
B >500

[£%°57 HeT 1aHHbIX (MOPYOOYHBIE OCTATKH)

0 25 50

100 m

Puc. 12. Pacnipenenenue ¢putomMacchl Ha BBIPYOKE; MHIEKCHI COOOIIECTB JaHBI B COOTBETCTBUU C
Tabiuuen 2.

[TonyueHHbIE JaHHBIE TIO3BOJIMIIA PACCYUTATh 3arachl (PUTOMACCHI 110 TUIOMIAJSIM, 3aHIMaeMbIM
pa3HBIMH THUIIAMH COOOINECTB, W CYMMapHBIi 3amac (UTOMAacChl Ha HCCIEIyeMOil BBIpyOKe
(Tabn. 7). C yueTom 3aHMMaeMoOil TJIOMIaIM HaUOOIBIINKA BKIaA B (puTOMacCy JaloT pa3HOTpaBHBIC
U pa3sHOTPaBHO-KHUITPEWHBIE C MOJIPOCTOM OCHUHBI U Oepe3sbl (45%) U pa3HOTpaBHBIE U PA3HOTPABHO-
KUTIpEeWHbIE MAaJMHOBBIE C psAOWHOM, KpymmHOHM, uBOH (24%) coobmectBa. OOmui 3amac
¢duToMacchsl Ha BRIpyOKe cocTaBui 219 11 cyxoro BelecTsa.
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Puc. 13. Pacnpenenenne ¢uromaccel oxuku Bojocucroit (Luzula pilosa) mo coobmecTBam

BBIPYOKH; MHACKCHI COOOIIECTB TaHBI B COOTBETCTBUU C TaOIHUIIEH 2.

Tabauua 7. 3anacel puTOoMaccsl B cOOOIIECTBAX BHIPYOKH (11).

g & 0Jisl B
5 ) 3anacobl A .
= o01en
3 5 IIpousBoaHbIe pacTUTEIbHbIE CO00IECTBA BLIPYOKH |pHUTOMACCHI,
=g S I ¢puromacce,
s 7o
PasHoTpaBHBIE M pa3HOTPABHO-KUIIPEHWHBIE C MOJPOCTOM
la P pasHoIp P i 98.06 44.8
OCHHBI U Oepe3bl
2a  |Pa3HOTpaBHO-CUTHHUKOBBIE C MTOJPOCTOM OCHUHBI U OEpe3bl 14.97 6.8
3a  |KumnpeliHO-CUTHUKOBBIE C TIOJIPOCTOM OCHUHBI U OEpe3bl 9.76 4.5
4a |lIly4xkoBO-CUTHUKOBBIC C TIOJIPOCTOM OCUHBI U OEPE3BI 1.01 0.5
KurmpeiiHO-CHTHUKOBBIE C IIHUPOKOJIMCTBEHHBIMHU TTOPOIAMHU
36 P P posd 2.94 1.3
B MIOJIPOCTE
PasHOTpaBHBIE W Pa3HOTPABHO-KHIIPCHHBIC MAJIMHOBBIE C
1 b pastoTh P 52.32 23.9
pSAOUHOM, KPYIIMHOM, UBOM
KOBO-CUTHHKOBBIC MaJIMHOBBIC C PSOMHOM, KPYIIMHOM,
gp | P pym 1.49 0.7
UBOM
3  |KumnpeiiHo-cUTHHKOBBIE 10.93 5.0
4 |ILly4kOBO-CUTHUKOBbBIE 6.55 3.0
5 |Pa3HOTpaBHO-IIIYYKOBBIE 7.08 3.2
6 |LlyukoBo-BelHUKOBBIE 12.19 5.6
7 CUTHHKOBO-BEWHUKOBBIE 1.68 0.8
Bcero:| 219.04 100.0
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BrIBOaBI

B Xoze mpoBeneHHOTO MCCIIEOBAaHUS MPOCTPAHCTBEHHO-()YHKIMOHAIBLHON HEOTHOPOIHOCTH
PacTUTENLHOCTH BBIPYOKH OBLIH CIETaHBI CIIEAYIOIINE BBIBOIBI.

1. Coueranue THUAPOTEPMHUYECKHX XapaKTEPUCTHK, XapakTepa peiabeda M MOJICTUIIAFOIINX
MOpPOJT CHOCOOCTBYIOT (OPMHPOBAHUIO TEPEYBIAKHEHHBIX IIOYB W PA3BUTHIO MPOIECCOB
3a00JauMBaHUs Kak BO BCEM 3allOBEIHUKE, TaK W Ha HMCCIEIYyeMOM YydacTke. B pacTurenbHOM
MOKPOBE TPEOONIaAaloT MepeyBIAKHEHHBIE €JIOBBIE Jieca, KOTOphIE MNpH pPYOKE 3aMEHSIOTCS
MEJIKOJIMCTBEHHBIMH JIecaMy U3 O6epe3bl 00po1aBYaToi, OCHHBI OOBIKHOBEHHOH, OJIbXU CEpPOTA.

2. XapaxTep JIeCOBO30OHOBIICHUSI Ha BHIPYOKE 3aBHCUT HE TOJIKO OT 30HAJIBHOTO TTOJIOKECHUS
BBIPDYOKM, HO U OT psla JApYyrux (pakTopoB: MUKpopeibeda, pexuma YBIaKHEHUS, COCTaBa U
BO3pacTa HCXOJHOTO JPEBOCTOS, CTPYKTYPHl HWKHHX SIPYCOB BBIPYOJICHHOTO Jieca, CTETCHU
COXPaHHOCTH IOJIPOCTA, KOTOPbIe 00YCIaBINBAIOT BHYTPEHHIO MO3aHYHOCTh BBIPYOKH.

3. HccnenoBaHusi BUIAOBOTO COCTaBa COOOIIECTB TOKA3ajdM yBEIHMYEHHE BHUIOBOTO OOTraTcTBa
Ha TIepBOH CTajuy 3apacTaHus (BUIOBas HACHIIEHHOCTH Gonee 30 BHmoB Ha 100 M%), mpu sTOM
dbopMHpyeTCs TpyIIa XapakTePHBIX BHJIOB C BBICOKUMH KJIacCaMHU TIOCTOSHCTBA, HUTPAIOIIHX
aKTHBHYIO POJIb B CIIO)KEHUH PACTUTEILHOTO TIOKPOBA.

4. AHanu3 TIPOCTPAHCTBEHHOW CTPYKTYpPhl PACTHTEILHOCTH BBIPYOKH BBISBHJI 7 THIIOB
MPOU3BOIHBIX COOOIIECTB MO JAOMHHAHTAaM TPaBSHO-KyCTaPHUYKOBOTO sSipyca W TpU THIA
dbopmupyromerocs: moapocta. Hambompimyto miomans (6omee 60%) 3aHUMArOT pa3HOTPaBHBIE U
Pa3HOTPABHO-KUIPEHHBIE C IMOJAPOCTOM OCHHBI B Oepe3bl COOOIIeCcTBa, U CHTHUKOBBIE COOOIIECTBA
0e3 moapocTa.

5. IlpupocTsl ¥  COMKHYTOCTh  JIPEBECHO-KYCTAapPHHUKOBOTO  MOJPOCTAa  3aBHUCAT  OT
JIECOPACTUTENBHBIX YCIOBUM Ha KOHKPETHON TEPPUTOPUM, a UMEHHO OT PACCTOSHHUSA 10 KPOMKHU
Jieca M pacipOCTpaHEHHUs TOTO WM MHOTO Ha3eMHOTO nokpoBa. Haunbosee 6maronpusiTHbIE YCIOBUS
JUTsl BO30OHOBJICHUSI TOJIpOCcTa (OPMHUPYIOTCS B Pa3sHOTPABHO-KUIIPEHHBIX COOOIIECTBaX BOJIM3U
JIECHOTO MacCHBA.

6. AHamM3 OSKOTOMUYECKHX YCJIOBUH BBIPYOKM C TIOMOIIBIO 3KOJOTHYECKHX  IIKAal
JL.T. PameHckoro mokasaja, 4TO MJii HMCCIEAYEeMOW TEeppUTOPUHU XapaKTEPHO YBIAKHEHUE OT
CBEXKEIIyTOBOTO JI0  CBIPOJIyTOBOTO U  Heborarbie Me30Tpo(HBIE CIA0OKUCIBIE IOYBBI.
Huddepenunanus ycaoBUil OTpakeHa B pacHpeAesieHUH COOOIIECTB: IIYYKOBBIE MPHUYPOYECHBI K
HamOojiee VYINIOTHEHHBIM M HAapyIIEHHBIM Yy4YacTKaM BBIPYOKH, KHUIIPEHHO-CUTHUKOBBIE C
IIMPOKOJIMCTBEHHBIMHM TOPOJAAMH B MOApPOCTE coodiiecTBa (OpPMUPYIOTCS B Haumboliee CyXux
9KOTOIaxX; B Hau0oJiee BIaKHBIX — IyYKOBO-CUTHUKOBBIE 1 CHTHUKOBO-BEHHUKOBBIE COOOIIECTBA.

7. PesynbraroM (GyHKIMOHUPOBAHUS (UTOLIEHO3a SIBISIETCS TMEpBUYHAS OWOJIOTHYECKas
MPOJIYKTUBHOCT, MPOSBIISIONIAsICS B HAKOIUIGHUU (DUTOMACCHI, BEIUYMHE BBICOTHI, MPUPOCTA,
omazna u otnaaa. Haubonpmmii Bkiaa B GpopmupoBanue (GuToMacchl U ENOHUPOBAHUE YTIEpoaa
BHOCST JIB€ IPYIIbl PACTEHHI: IOAPOCT JIepeBheB (Oepe3a MmoBucias U OCMHA) U HEKOTOPHIE BU/IbI-
JOMHHAHTBI TPaBsSHO-KYCTapHUYKOBOTO sapyca (MBaH-4ali-y3KOJIUCTHBIMH, BEWHUK
TPOCTHUKOBUHBIN). DTU BUABI MOTYT OBITh HCIOJB30BaHbl KaK WHIAMKATOPBI OINPEAEICHHOIO
YPOBHS HAKOTUICHHUS (DUTOMACCHI.

8. WNurerpanbHbIM BbIpaKEHHEM (PYHKIMOHAIBHON CTPYKTYpPBHl H3Yy4aeMOW TEppUTOPUHU
SABIISETCS KapTOCXeMa pachpeieNieHUus CyMMapHOW (UTOMAacChl PACTUTENBHBIX COOOIIECTB.
HaubGonpimyto ¢utomaccy MMEIOT pa3sHOTpaBHbIE W Pa3HOTPABHO-KUIPEWHBIE COOOIIECTBA C
MOJAPOCTOM OCHHBI U Oepe3bl, HAaMMEHBIIYI0 — HanOoJiee HapYIICHHbIE Pa3HOTPABHO-ITYYKOBBIE U
IIy4YKOBO-BEHHUKOBBIE COOOIIECTBA.

9. IomyueHHble KApTOCXEMBI paCHpeNeNieHUus] PACTUTENBHBIX COOOIIeCTB, (HPUTOMACCHI,
OKOJIOTHYECKUX PEKUMOB TOKA3bIBAIOT IPOCTPAHCTBEHHBIE CBS3M TMPOIECCOB HAKOIUICHUS
(buTOMACCHI C SKOTOMMMYECKUMU U IIEHOTUIECKHUMH YCIIOBUSMHU.
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HonyquHHe JAHHBIC B I[aﬂbHefILHeM MOryT 6LITB HCIIOJIB30BAaHbI AJid COMPSPKCHHOI'O aHAJIM3a
C JTaHHBIMU ITyJbCAIIMOHHBIX M3MEPEHUH MO COCTABIAIONIMM OanaHca yriepona. HecmoTps Ha To,
qTO 0O JaHHBIM HaIIUX I/ICCJICIIOBaHI/Iﬁ Ha BLIPY6KG AKTUBHO HACT HPOHCCC HAKOIJICHUA
¢dbuTOMacchl, O JTaHHBIM M3MEPEHHH METOJIOM TYpOYJIEHTHBIX IMyibcanuii (paboThl 1abopatopuu
ouoreonenosiornu MII3D PAH) Ha sTom sTame oHa Bce emie sBisercs uctognukoMm CO2 s
atMocdepsl. [ToapoOHBIC CBEIECHUS O CTPYKTYpPE M XOJAE MPOTYKIIMOHHBIX IMPOIECCOB B PAa3HBIX
TUNaX COOOIMIECTB MOMOTYT 0oJiee MOAPOOHO M3YYHTh CYTh MPOLIECCOB JACTIOHUPOBAHUH YIIIEPOAa,
¥ OIICHUTh BKJIQJ OTJENBHBIX COOOIIECTB W BHUJIOB B JICTIOHMpPOBaHHWE yriepoxaa. [IpoBemeHHOE
UCCIIEIOBAaHUE PACTUTEIBHOCTH SBJIETCS MEPBBIM ATAIIOM B U3YyYEHUU ITUX CBsized. B Oymyiiem
npeaACTaBIACTCA BO3MOXHBIM YCTAHOBUTDH 0osee TOYHEIE KOppCiaqun MKy BI)ICOTOI\/JI,
IMPOCKTUBHBIM TIIOKPBITUEM U q)HTOMaCCOﬁ OTOCIBbHBIX BUIOB paCTCHI/Iﬁ B Ppa3HbIX THIIAX
COO6HICCTB. I/I3MepCHI/Ie HoKa3aTeliel JJId KITFOYEBBIX BUJIO0B-JOMHWHAHTOB IMO3BOJIUT OaTbhb OLICHKY
3armacoB (UTOMAcCChl HAa TEPPUTOPUH U, COOTBETCTBEHHO, TEMIIOB JICTIOHUPOBAHUS/IMUCCHH

yriepoja.
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The article contains the results of a case study devoted to spatial and functional heterogeneity of post-
cutting vegetation during early succession stages in southern taiga subzone. The study is based on
large scale mapping of clear-cutting area and its vegetation communities. Post-cutting communities
and their phytomass surveys were carried out within overgrowing cutting in buffer zone of the Central
Forest Biosphere State Reserve (Tver region). In order to compose a schematic map of local
vegetation, we implemented a classification of communities, grouping them by the regenerating layer
of trees and shrubs and taking into account ground cover dominants. For the first time for this territory
the analysis of ecotopic differentiation of post-cutting vegetation was conducted on the base of
L.G. Ramensky ecological scales. The maps of average humidity and average nutrient status in post-
cutting ecotopes had been composed. The correlation connections between projective cover, height,
and plants increments and their phytomass were discussed. The phytomass stocks were accounted
within studied cutting area as total and for each type of communities. The map of phytomass
distribution within cutting area was made, where average phytomass values were showed for different
types of communities. Maximal phytomass values were observed in forb and great willow herb
communities and in communities with aspen and birch undergrowth near forest edge. Received data
on plants increments and phytomass and their distribution would be used for conjugative analysis of
pulsar measurements data on carbon balance parameters in cutting area which had obtained by
meteorologists. Thus, it can be possible to evaluate the contribution of each communities’ type and
dominating plants in carbon sequestration.

Keywords: post-cutting communities, spatial structure, functional structure, ecotopic differentiation,
vegetation phytomass.
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The study of the vegetation restoration on clear-cutting has a long tradition in the Russian
scientific community (Melekhov, 1980; Kryshen, 2006; Ulanova, 2012). At the present stage, the
surveys on the afforestation and deforestation contribution to the carbon balance are becoming more
and more important (Isaev et al., 1995; Molchanov et al., 2017; Kudejarov, 2017; Amiro, 2001;
Kimball, 1997). Russian forests play the most significant role in the carbon deposition, however,
under cutting the forest land becomes the source of carbon emission, and then these emissions can
last for more than 20 years (Isaev et al., 1995). While studying temporal variability of CO, flows
within clear-cutting, C.A. Williams et al. (2014) have detected that the severest changes in those
flows happened in the early years after cutting was performed, when the ecosystem became a steady
source of CO, emission into the atmosphere. Forest felling results in considerable changes in
biogeochemical and biogeophysical processes. In order to understand them better, the detailed
survey of vegetation communities’ structure is necessary to be made.

Scientific researches on the way the forests and cutting contribute into carbon balance within
the Central Forest Biosphere Reserve have been carried out by the scientists of the A.N. Severtsov
Institute of Evolution and Ecology Problems of the Russian Academy of Sciences (Laboratory of
Biogeocoenology) for several years (Kurbatova, Olchev, 2017). There are observations on the heat
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flows, water vapor and carbon balance compounds, carried out with the method of turbulent
pulsations with the usage of chamber gas analyzers, made several times during the season. The
measurements within the studied cutting have begun in 2016, just after the logging works were
finished. The results of CO, flows’ measurements for the vegetation period of 2016 have affirmed
that studying cutting area served as the CO, source for the whole period of our observation
(Kurbatova, Olchev, 2017; Mamkin, 2017; Molchanov et al., 2017). The obtained data testify that at
first the cutting area became a source of CO, emission, but as vegetation was restoring,
photosynthesis was increasing, and living phytomass was accumulating, these emissions started to
decrease. It is obvious that vegetation renewal and dynamics of phytomass production in different
vegetation communities have the main role in forming carbon balance structure. However, studying
of vegetation structure and phytomass accumulation has not been conducted within this territory
yet. Hence, the purpose of this survey was to detect the spatial and functional heterogeneity of
vegetation in the cutting area on the early successions stages, and to put it on the large scale maps
for the further analysis, conjugated with carbon balance parameters.

Materials and Methods

The research area is located within the protective zone of the Central Forest State Natural
Biosphere Reserve. The reserve is located in the southwestern part of the Valdai Upland, within the
Main (Caspian-Baltic-Black Sea) watershed of the East European Plain (fig. 1 a). The reserve was
established on December 31, 1931, in order to preserve the integrity of the unique southern taiga
forests of the Central Russia and to study natural ecosystems processes. The nature of the relief and
underlying rocks contributes to the formation of moistened soils and ecosystems’ bogging in the
entire reserve, as well as within the studied site. The combination of hydrothermal characteristics
determines predominance of wet peatland spruce forests. Due to disturbances these forests are
usually replaced by small-leaved forests with common birch, aspen and grey alder. Responding to
the significant global warming tendency, the renewal of broad-leaved tree species is increasing here
(The Central Forest ..., 2007).

The zonal position of the reserve is interpreted differently in botanical, geographic, and
geobotanical literature. According to the map “Zones and Types of Altitudinal Zonality of
Vegetation of Russia and Adjacent Territories” (1999), this is a sub-taiga subzone with Eastern
European spruce-broad-leaved, pine-broad-leaved and pine forests and with ridge-pool sphagnum
upland bogs and grass bogs. According to the “Geobotanical Division of Non-Chernozem European
Part of the Russian Soviet Federative Socialist Republic” (1989), the reserve is located in the
Severodvinsk-Verkhnedneprovsky sub-province of the North European taiga province, in the range
of southern taiga forests. Southern taiga is characterized by the spruce being replaced with birch
and aspen due to the logging. The nature of reforestation depends not only on the zonal position of
cutting, but also on a number of other factors, such as relief features, moisture soil regime,
composition and age of the original tree stand, structures of the lower stories of the felled forest,
logging techniques, degree of the undergrowth preservation, etc. (Melekhov, 1980; Kryshen, 2006).
Monitoring studies on cuttings in different regions indicate a similar picture of vegetation
restoration: increase in species richness in the first stage, its gradual decrease and replacement of
the introduced meadow species with the original forest ones; at the same time the intensity of the
undergrowth formation depends on the specific forest conditions within a particular territory
(Kryshen, 2007; Leonova, 2000; Leonova, Gorjainova, 2011; Ulanova, 2007).

The studied cutting is located within the protected zone in the southern part of the reserve
(fig. 1 b, photo 1). The geographic coordinates of the cutting center are N 56° 30", E 32° 53". The
protected zone is designed to reduce the anthropogenic pressure on the territory of the reserve, to
study the dynamics of changes in natural complexes under the influence of human economic
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activity; this zone tends to transition into the regime of the rational use of biological resources.
Felling was carried out on the site of the secondary aspen-birch-spruce forest in 2016, its area is
about 4.5 hectares and has an overall oval shape. The relief is leveled, with a slight slope from west

to east. The soil here is soddy, slightly podzolic and gleyous. The surveys of vegetation restoration
were conducted in the summer of 20109.
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Fig. 1a. Location (red) of the Central Forest State Biosphere Nature Reserve in the East European Plain.

To study the vegetation and phytomass production within the cutting area, we made 6 transects
(fig. 2). The first transect was laid in south-north direction, and all the following ones were laid
under 30° angle from the starting point (meteorological mast), except for the one which was
oriented to the south. The length of the transects was determined by the distance from the starting
point to the border of the forest, and lasted another 50 meters into the forest (photo 2). The full
geobotanical releves were composed along each transect, within the test sites with area of
10x10 meters. The standard methodic of geobotanical releve compilation was used with indication
of species cover as Braun-Blanquet scale. Releves were carried out twice a season, in June and in

the early August. For this study we used 48 releves for the cutting area and 20 for the forest
communities.
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Fig. 1b. Functional zoning of the Reserve, red circle marks the location of studying clear-cutting
(The Central Forest ..., 2005).

Along transect with the 10 m step test sites 50 x 50 cm in size were laid for measurement of
plant height and phytomass (68 sites). The entire vascular plants list was composed for every
accounting test site and the height of each plant species was measured at least 10 times (if the
number of specimens was less within the test site so all plants were measured). Measurements
performed in triplicate — in the second half of June (July, 15-26), in early August (August, 1-4) and
at the end of August (August, 28-31).

The stock of above-ground phytomass was determined by the method of mowing at the
accounting sites (photo 3). Grass plants and dwarf shrubs were cut at the level of green and brown
moss parts. Lichen-moss turf was cut with a knife. In laboratory conditions, the cuts were sorted by
species, if cut material couldn’t be identified it was sorted by life forms (trees, shrubs, their
fractions: stems, branches, leaves) and by fodder groups: cereals, sedges, forbs, dwarf shrubs,
mosses, lichens. Dead biomass was also weighed. The material was dried to an air-dry state and
weighed on electronic scales with an accuracy of 0.1 g. According to the laboratory (A.N. Severtsov
Institute of Evolution and Ecology Problems RAS) work plan a quadcopter cutting was performed,
and the image of the study area with a resolution of 2 cm/pixel was received. Then this image was
used for mapping of vegetation communities.

The classification of secondary post-cutting vegetation communities was carried out by the
dominants of the above-ground grass and undergrowth of trees and shrubs. The names of
classification units show the herbaceous layer composition and the forming tree undergrowth. At
first, we compiled a schematic map for a single sector of cutting area, according to the field releves
and visual decryption of the photos of the area with the ArcGIS software package. In order to create
the map of the entire cutting area, we used the ArcMap teachable classification tool. We selected
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the reference plots with correctly established vegetation communities and used them as standards to
make an auto-decryption of the cutting communities, with the following manual generalization.
Created vegetation map served as the base for the maps of total phytomass distribution, of
individual dominant species phytomass, and ecotopic regimes. The phytomass and plant growth
data was processed in Microsoft Office Excel. Taxonomic affiliation and life forms of plants were
specified according to the “Open On-line Key to Plants and Lichens of Russia and Neighboring
Countries” (2007). Ecological ordination of communities and assessment of ecotopes were carried
out on the basis of L.G. Ramensky (1956) scales by the two parameters: soil richness according to
plant nutrition and moisture.

Photo 1. General view of the clear-cutting area and meteorological observation site (all photos by
T.Yu. lvleva).

Results of Research

Vegetation communities structure. The spatial structure of post-cutting vegetation is
characterized by inner mosaic due to the differences in microrelief, soil moisture, initial forest tree
stand and distance from the forest edge.

The canopy closeness of the most typical communities of the surrounding forest is about 0.6.
The tree stand dominants are Picea abies (L.) H. Karst. and Betula pendula Roth. The main shrubs
dominants are Sorbus aucuparia L. and Rubus idaeus L. The sparse ground cover is formed by
Oxalis acetosella L., Stellaria holostea L. and Luzula pilosa (L.) Willd. Usually, its projective
cover is not higher than 60%.

The vegetation classification by the dominants of the grass and shrubs layer allowed us to
determine 7 groups of secondary communities by their ground cover dominants, and 3 groups by
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the undergrowth dominants (table 1). Thus, 12 types of vegetation communities were identified,
with specific combination of herbaceous and undergrowth dominants each.

The distribution of vegetation communities was shown in the compiled schematic map,
according to the Legend, created on the bases of the classification we made (fig. 3). The color
contours mark the ground cover dominants, the hatching marks the dominants of renewal
undergrowth.

0 50 100 200 300 400 m

Fig. 2. Transects and accounting sites locations within clear-cutting area.

Based on the map, the areas occupied by each type of vegetation communities were calculated
(table 2). On the following pages we provide a description for each community of the recovering
cutting area.

A — group of communities with undergrowth of aspen and birch.

1a. Forb and forb plus willow-herbs communities with undergrowth of aspen and birch
are mostly located close to the forest edge, but can also be found in the center of cutting area. They
primarily occupy the western half of the cutting area, which is more elevated. Their area is
15919.5 m?, or 32% of the total area. These are the most prevalent communities within the studying
territory (fig. 3, table 2).

The average canopy closeness of undergrowth is 35%, in some places it is 60% and higher. The
prevailing tree species is Populus tremula L., its height varies from 1 to 1.5 m near the forest edge.
The aspen forms dense undergrowth, which makes the occurrence of the other plant species very
sporadic, so in total they occupy only 5% of the area. The average projective cover of herbaceous
layer is 88%. Its main dominants are Chamaenerion angustifolium (L.) Scop., Hypericum
maculatum Crantz, Veronica chamaedrys L., Fragaria vesca L. and Stellaria holostea L. The
average height of this layer is about 50-60 cm, C. angustifolium is 110 cm high. The average
species richness is 33 species per 100 m?. Lichen and moss cover is absent.

2a. Forb and Juncus communities with undergrowth of aspen and birch are distributed as
small fragments over the entire cutting area, mainly in the wet habitats. They occupy 3419 m?, or 6.8%.

The average canopy closeness of undergrowth is 35%, in some places it is 80% (photo 4). Its
average height varies from 1 to 1.5 m. The most common species are Betula pendula Roth and
Rubus idaeus L., which was found in the most releves. The average projective cover of herbaceous
layer is 80%, its height is 60-70 cm, with Chamaenerion angustifolium reaching 120 cm high. The

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2019, Vol. 3, No. 4



IVLEVA, LEONOVA 59

dominants are Juncus effusus L., Hypericum maculatum Crantz, Stellaria holostea L.,
Cirsium heterophyllum (L.), Carex leporina L. Hill and Luzula pilosa (L.) Willd. The average
richness is 35 species per 100 m?. Lichens and mosses are absent.

3a. Willow-herbs and Juncus communities with undergrowth of aspen and birch are

located in the western part of cutting area, where a lot of felling residues are concentrated. They
occupy 2195 m?, or 4.4%.

Photo 2. Initial birch and fir forest.

This type of communities has the thinnest canopy of aspen and birch undergrowth — only 30%.
The average projective cover of herbaceous layer is 90%, its height is 40-50 cm, with
C. angustifolium reaching 120 cm. The dominant species are Juncus effusus L. and Chamaenerion
angustifolium (L.) Scop., the occurrence of Hypericum maculatum Crantz, Luzula pilosa (L.) Willd.
and Fragaria vesca L. is also high. The average richness is 32 species per 100 m?. Some releves
include mosses and lichens layer, but its cover is only 6%.
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4a. Tussock-grass and Juncus communities with undergrowth of aspen and birch are
rather scanty in the group of communities with aspen and birch undergrowth. They occupy only
263 m?, or 0.5%, and are presented only on two small spots in the northern and southern parts of the
cutting area.

The average undergrowth closeness is 25%, and 50% in some places, its average height is 1-
1.5m. The average herbaceous cover is 92%, its height is 40-50 cm. The dominants are
Deschampsia caespitosa (L.) P. Beauv. and Juncus effusus L., the occurrence of Calamagrostis
arundinacea (L.) Roth, Chamaenerion angustifolium (L.) Scop., Cirsium heterophyllum (L.) Hill
and Carex leporina L. is also high. The average richness is 33 species per 100 m®. Lichens and
mosses are absent.

Photo 3. Phytomass accounting site.

B — group of communities with broad-leaved undergrowth.

30. Great willow herb and Juncus communities with broad-leaved undergrowth are
distributed as small fragments in this group, without undergrowth, and occupy only 662 m? or
1.3%.

This type has low undergrowth closeness, which is about 10%. Its dominants are
Acer platanoides L. and Corylus avellana L., its height is 1.5-2 m (photo 5). The average
herbaceous cover is 78%, its average height is 40-50 cm, with C. angustifolium reaching 140 cm
high. Like the communities of this group, this one has Juncus effusus L., Chamaenerion
angustifolium (L.) Scop., Hypericum maculatum Crantz), Fragaria vesca L., Veronica
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chamaedrys L. as its dominants. The average richness is 36 species per 100 m?. Lichens and mosses
are absent.

C — group of communities with raspberry and buckthorn undergrowth.

1c. Forb and forb plus willow-herbs communities with raspberry and buckthorn
undergrowth are distributed within more depressed and moistened parts than the same
communities with aspen and birch undergrowth. They are concentrated near the eastern forest edge
and in some central parts of the cutting area. They are rather widespread, occupying 11838 m?, or
23.7%.

Table 1. Secondary vegetation communities of early stage of cutting succession.

Index in Types of post-cutting communities
the map
legend By dominants of ground cover

Forb and forb plus willow-herbs: Chamaenerion angustifolium (L.) Scop,
1 Hypericum maculatum Crantz, Veronica chamaedrys L., Fragaria vesca L.,
Stellaria holostea L.

Forb and Juncus: Juncus effusus L., Hypericum maculatum Crantz, Stellaria

2 holostea L., Cirsium heterophyllum (L.) Hill, Carex leporina L. Hill, Luzula pilosa
(L.) Willd.

3 Great willow-grass and Juncus: Juncus effusus L., Chamaenerion angustifolium
(L.), Stellaria holostea L., Carex leporina L. Hill, Luzula pilosa (L.) Willd.

4 Tussok-grass and Juncus: Deschampsia caespitosa (L.) P. Beauv., Juncus effusus
L., Hypericum maculatum Crantz, Carex leporina L., Luzula pilosa (L.) Willd.

5 Forb and tussock-grass: Deschampsia cespitosa (L.) P.Beauv, Melampyrum

nemorosum L., Luzula pilosa (L.) Willd., Fragaria vesca L., Stellaria holostea L.

Tussok-grass and wood-reed: Calamagrostis arundinacea (L.) Roth, Deschampsia
6 cespitosa (L.) P.Beauv., Stellaria holostea L., Potentilla erecta (L.) Raeusch.,
Luzula pilosa (L.) Willd.

Juncus and wood-reed: Juncus effusus L., Calamagrostis arundinacea (L.) Roth,

7 Hypericum maculatum Crantz, Chamaenerion angustifolium (L.) Scop., Luzula
pilosa (L.) Willd.
By dominants of tree-shrubs’ undergrowth
a With aspen and birch undergrowth: Populus tremula L., Betula pendula Roth
0 With broad-leaved species undergrowth: Acer platanoides L., Corylus avellana L.

Raspberry with rowan and buckthorn: Rubus idaeus L., Sorbus aucuparia L.,
Frangula alnus Mill.

The undergrowth closeness is about 50%, it reaches 80% near forest edge, its average height is
1-1.5m. Its dominants are Sorbus aucuparia L., Frangula alnus Mill. and Rubus idaeus L., its
height doesn’t exceed 75 cm. The average herbaceous cover is 70%, its average height is 50-60 cm.
The dominants are Chamaenerion angustifolium (L.) Scop., Luzula pilosa (L.) Willd., Hypericum
maculatum Crantz and Stellaria holostea L. The average richness is 30 species per 100 m% Only
one releve has a moss-lichen layer, its cover is not higher than 5%.

4c. Tussock-grass and Juncus communities with raspberry and buckthorn undergrowth
occupy the minimal area of 395 m?, or 0.8%, in the south-eastern part of the cutting area, where a
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small amount of felling residues is presented.

The dominants of undergrowth layer are Sorbus aucuparia L., Frangula alnus Mill. and Rubus
idaeus L. The closeness of tree and shrub canopy doesn’t exceed 30% and is mainly formed with
R. idaeus. The dominants of herbaceous layer are Deschampsia cespitosa (L.) P. Beauv., Juncus
effusus L. Chamaenerion angustifolium (L.) Scop., Cirsium heterophyllum (L.) Hill), Carex
leporina L., Stellaria holostea L. and Luzula pilosa (L.) Willd.

Herbaceous communities without formed undergrowth are presented by the following
types.

3. Willow-herbs and Juncus communities occupy 3262 m?, or 6.5%. They are mostly located
near the forest edge, and thus, grow in more shadow habitats.

Communities types by the
ground cover dominants

! Bl S
Il 2 Me
13 mm-
B 4

Communities by the tree and shrub
undergrowth dominants
-,/ 7 a
(11171 &
=}
Other
[Z%2 felling residues

0 50 100 200- | o 4%{;’
| 1 1 ] J m \Vé.//‘f;zﬂ’

Fig. 3. Schematic map of secondary post-cutting communities on the early succession stage.
Legend. Communities types by the ground cover dominants: 1 — forb and forb and great willow
herb, 2 — forb and Juncus, 3 — great willow herb and Juncus, 4 — tussock-grass and Juncus, 5 — forb
and tussock-grass, 6 — tussock-grass and wood-reed, 7 — Juncus and wood-reed; communities types
by the tree and shrub undergrowth dominants: a — with Betula pendula and Populus tremula, b —
with broad-leaved undergrowth, ¢ — with raspberry and buckthorn undergrowth.

The cover of herbaceous layer is more than 90%. Its dominants are Juncus effusus L. and
Chamaenerion angustifolium (L.) Scop., with a lot of Hypericum maculatum Crantz, Fragaria
vesca L. and Veronica chamaedrys L. The average height of the herbaceous layer is 50-60 cm. The
richness is 25 species per 100 m?. Mosses and lichens are absent.

4. Tussock-grass and Juncus communities. According to the image, these communities tend
to grow on the dense soils, disturbed by the logging vehicles. They occupy 2511 m?, or 5%.

The herbaceous cover is 95%, its average height is 40-50 cm. The dominants are Deschampsia
cespitosa (L.) P. Beauv., Juncus effusus L., Stellaria holostea L., Hypericum maculatum Crantz and
Luzula pilosa (L.) Willd. The average richness is 27 species per 100 m?. Mosses and lichens are
absent. The undergrowth is very sparse, its closeness is less than 10%, and its height is less than
1 m. It is mostly presented with Frangula alnus Mill. and Rubus idaeus L.

5. Forb and tussock-grass communities occupy the most disturbed and dense soils and
distributed near felling residues storages. Their area is 2484 m?, or 4.9%.
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The herbaceous cover is 90%, its height 30-40 cm. The dominants are Deschampsia cespitosa
(L.) P. Beauv., Melampyrum nemorosum L., Luzula pilosa (L.) Willd., Fragaria vesca L. and
Stellaria holostea L. The undergrowth closeness is about 15% due to Rubus idaeus L., its height is
not higher than 1 m. The average richness is 32 species per 100 m® Mosses and lichens are absent.

6. Tussock-grass and wood-reed communities are widespread in the inner parts of the cutting
area; they occupy more elevated places, less disturbed by logging vehicles. These are the most
extensive herbaceous communities of the area, occupying 4278 m?, or 8.6%.

The undergrowth closeness is about 15%, mainly due to Rubus idaeus L. The herbaceous cover is
95%, its height is 40-50 cm. The dominants are Calamagrostis arundinacea (L.) Roth, Deschampsia
cespitosa (L.) P. Beauv., Stellaria holostea L. Potentilla erecta (L.) Raeusch. and Luzula pilosa (L.)
Willd. The average richness is 27 species per 100 m?. Moss-lichen cover is absent.

Table 2. Areas of post-cutting communities.

Index in Area Area share
the map Post-cutting vegetation communities ' within
m :
legend cutting, %

la Forb and forb-great willow-grass with aspen and birch 15910.5 319
undergrowth

2a Forb and Juncus with aspen and birch undergrowth 3419.5 6.8

32 Great willow-grass and Juncus, with aspen and birch 91953 43
undergrowth

4a Tussok-grass and Juncus with aspen and birch undergrowth 263.3 0.5

36 Great willow-grass and Juncus with broad-leaved species 662.6 13
undergrowth

I8 Forb and forb-great willow-grass raspberry with rowan and 11838.8 3.7

buckthorn

4B Tussok-grass and Juncus raspberry with rowan and buckthorn 395.2 0.7

3 Great willow-grass and Juncus 3262.9 6.5

4 Tussok-grass and Juncus 2511.2 51

5 Forb and tussock-grass 2484.2 4.9

6 Tussok-grass and wood-reed 4278.3 8.5

7 Juncus and wood-reed 649.5 1.3

Logging residues 2062.2 4.1

Total: | 49943.2 100.0

7. Juncus and wood-reed communities are presented by some fragments in the inner part of
cutting area in more depressed and wet microrelief forms. They occupy 649 m? or 1.3%. The
undergrowth closeness is not higher than 10%, formed by single exemplars of Sorbus aucuparia L.,
Populus tremula L. and Salix cinerea L. The average herbaceous cover is 88%, its height is 40-
50 cm. Its dominants are Juncus effusus L., Calamagrostis arundinacea (L.) Roth, with numerous
Hypericum maculatum Crantz, Chamaenerion angustifolium (L.) Scop., Luzula pilosa (L.) Willd
and Deschampsia cespitosa (L.) P. Beauv. The average richness is 30 species per 100 m® Moss-
lichen cover is absent.

It can be seen that biological diversity of post-cutting communities is rather high. Species
richness of described communities varies from 27 to 36 vascular plants species per 100 m?, which is
higher than in the forest communities. According to the investigations of different authors, post-
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cutting communities reach the maximal level of species diversity in the second year after felling
(Ulanova, 2012; Leonova, 2000). The diversity of ecotopes, forming due to disturbance of initial
vegetation cover and logging equipment activity, allows numerous plant species which are
uncommon to the forest habitat to settle there (photo 5).

The species differentiation for dominants and subordinate species is not complete yet. However,
there are characteristic species, playing a significant role in vegetation cover and occurring all over
cutting area: Juncus effusus L., Calamagrostis arundinacea (L.) Roth, Chamaenerion angustifolium
(L.) Scop., Deschampsia cespitosa (L.) P. Beauv. Undergrowth characteristic species are
Populus tremula L., Betula pendula Roth, Sorbus aucuparia L. and Frangula alnus Mill. These
species have 111-V constancy classes, according to Braun-Blanquet scheme (table 3).

Photo 4. Birch undergrowth in the clear-cutting area.

Mosaic ground cover of cutting area is determined by ecotope’s diversity, and thus it affects
tree and shrub species renewal. As mentioned above, the forb and forb plus willow-herbs
communities with and without undergrowth; they occupy the largest areas, which is 56% of the total
cutting area. Near the forest edge they have the closest and tallest undergrowth, which indicates that
this habitat has the most favorable conditions for birch and aspen renewal. Large areas are occupied
by communities with dominating Juncus: it’s tussock-juncaceous, forb and Juncus, willow-herbs
and Juncus communities. Together they occupy 25% of the cutting area, while being located mostly
in its inner parts. Forb plus tussock-grass and tussock-grass plus wood-reed communities occupy 5
and 9% area, respectively, growing on the most disturbed and dense soils, where undergrowth
renewal is obstructed.
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Photo 5. Corylus avellana L. undergrowth.

The composition and nature of the undergrowth is also mosaic. It reaches its greatest height and
closeness near the forest edge, where the microclimatic conditions are most favorable and the seed
sources are close. Communities with undergrowth of aspen and birch occupy the largest areas in the
studied cutting area (44%), raspberry communities with rowan and buckthorn occupy a quarter of
the area (25%). Broad-leaved species undergrowth is very fragmented, occupying only 1.3%.
Therefore, distribution and development of trees and shrubs undergrowth are heavily determined by
growth conditions in different types of ground cover (table 4).

The table data confirms that the most closed (up to 80% closeness) and various undergrowth
forms in forb and forb plus willow-herbs communities, where Populus tremula L., Sorbus
aucuparia L., Frangula alnus Mill. and Rubus idaeus L. prevail. The low undergrowth closeness
(20%) is observed in willow-herbs and Juncus communities, and the main dominant is Populus
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tremula L. Approximately, the same closeness was registered in the tussock-grass and Juncus
communities, where Populus tremula L. is numerous, but Rubus idaeus L. is prevailing. In forb and
tussock-grass communities the closeness does not exceed 15%, the undergrowth is formed by Rubus
idaeus L. The renewal of tree species is very weak. The same picture was registered in the tussock-
grass plus wood-reed and Juncus plus wood-reed communities (with more aspen participation).

Photo 6. Sussica pratensis in the forb community of the clear-cutting area.
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Table 3. Constancy classes of the most distributed plant species in some post-cutting communities.

Plant species Communities | v | 24 | 3a | 18 | 4 | Total
Tree and shrubs layer
Sorbus aucuparia L. I\V/** \/ \/ \ \
Betula pendula Roth v v \/ \/ \Y \Y
Populus tremula L. \/ \/ \/ v i v
Rubus idaeus L. v v I \Y \Y v
Corylus avellana L. \/ v v i I v
Frangula alnus Mill. 1 i v I \Y i
Herbaceous layer

Chamaenerion angustifolium (L.) Scop. \/ \/ \/ \ \ v
Juncus effusus L. V \/ V \Y \Y v
Hypericum maculatum Crantz \Y v \Y \Y \Y v
Stellaria holostea L. V \/ V \Y v \Y
Deschampsia cespitosa (L.) P. Beauv. \/ \/ \/ i \ v
Luzula pilosa (L.) Willd. i \/ V \Y \Y \Y
Fragaria vesca L. \Y/ \Y/ \Y/ v v \%
Cirsium heterophyllum (L.) Hill \/ V \/ v v v
Veronica chamaedrys L. \/ v v v v v
Dryopteris filix-mas (L.) Schott i v v \Y v v
Potentilla erecta (L.) Raeusch. i v i v \ v
Solidago virgaurea L. v i I \Y i v
Agrostis tenuis Sibth. i 11 \Y i 11 v
Carex leporina L. \/ \/ v i 11|
Ranunculus acris L. \/ v v i v I
Calamagrostis arundinacea (L.) Roth i i v v v 11|
Equisetum sylvaticum L. v v v i i I
Maianthemum bifolium (L.) F.W. Schmidt v i I v i 11|
Epilobium montanum L. i v \Y I i "
Campanula patula L. I v v i i 11|
Prunella vulgaris L. \Y i I I I I
Thalictrum aquilegiefolium L 1 i I v | I
Carex vesicaria L. I \Y/ 1 I i I
Melampyrum nemorosum L. \Y/ 11 I | I Il
Oxalis acetosella L. v 11 I v Il
Angelica sylvestris L. v i 1 I I
Circaea alpina L. v \Y i I
Geranium pratense L. V 11 | | I
Viola palustris L. I ] I i v I
Ajuga reptans L. v ] I I
Athyrium filix-femina (L.) Roth v I I I
Vicia sepium L. v ] I

Notes to table 3. *Communities indices are listed in table 2. **Constancy classes: | — specie was found in 0-
20% of descriptions, 1l — 21-40%, |11 — 41-60%, IV — 61-80%, V — 81-100%.
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Table 4. Undergrowth canopy density in different types of communities (%).

: Communities 1* 9 3 4 5 6 7
Plant species
Sorbus aucuparia L 10.3 1.5 1.6 1.7 1.0 1.8 | 2.0
Populus tremula L. 18.3 21.1 6.9 5.4 5.0 2.6 |10.5
Betula pendula Roth 1.8 4.1 1.3 1.9 — 1.0 | 3.0
Acer platanoides L 2.1 1.6 1.0 1.0 - - -
Frangula alnus Mill. 10.6 2.6 5.8 2.7 — 1.3 | 1.0
Rubus idaeus L. 11.6 4.3 4.5 6.1 | 100 | 13.0 |16.0
Corylus avellana L. 3.6 4.8 1.0 1.0 1.0 15 | 20
Salix cinerea L. 18.3 1.0 2.0 1.0 - 70 | 10
Viburnum opulus L. 1.0 1.0 — 1.0 - - -
Picea abies (L.) H. Karst 1.0 1.0 1.0 1.0 1.0 1.0 —
Daphne mezereum L. - — 1.0 — 1.0 1.0 -
Padus avium L. - 1.0 1.0 — - - | 10

Notes to table 4. *Communities types: 1 — forb and forb plus great willow herb, 2 — forb and
Juncus, 3 — great willow herb and Juncus, 4 — tussock-grass and Juncus, 5 — forb and tussock-grass,
6 — tussock-grass and wood-reed, 7 — Juncus and wood-reed.

The results of our research show that the conditions for the renewal of tree and shrub species
are closely connected to the ground cover composition, and the latter is a good indicator for ecotope
conditions (Melekhov, 1980).

Ecotopic structure of cutting area. In order to identify the differentiation of ecotopic conditions
within the cutting area, the releves were analyzed on the basis of L.G. Ramensky’s scales (1956).
The use of ecological amplitudes of plant species makes it possible to ordinate vegetation
communities in ecological space. We used the scales of humidity and nutrient soil status. Ecological
ranges have been built for some community groups (fig. 4, 5).

The widest ecological amplitude in relation to humidity was observed in the forb and forb plus
willow-herbs communities with aspen and birch undergrowth (1a), and willow-herbs plus Juncus
communities with broad-leaved undergrowth (36). At the same time, only willow-herbs plus Juncus
communities with broad-leaved undergrowth are adapted to the driest habitats (the scale of dry and
fresh meadows and forests). The main part of the ecological ranges of all the communities under
consideration is located in the stages of wet meadow moisturizing, which is typical for southern
taiga. Such communities as forb and forb plus willow-herbs ones with aspen and birch undergrowth,
forb and forb plus willow-herbs with raspberry and buckthorn undergrowth, tussock-grass and
Juncus with undergrowth of aspen and birch, can also form under conditions of wet meadows.
Regarding the soil richness, all communities correspond to not rich (mesotrophic) soils with a
slightly acid reaction. At the same time, willow-herbs plus Juncus communities with broad-leaved
undergrowth (3b), and forb and Juncus ones with undergrowth of aspen and birch (2a) are
indicators of more trophic habitats.

Communities without undergrowth correspond to ecotopes with moist-meadow and wet-
meadow humidity scale. Juncus and wood-reed communities form in the most wet habitats (they
occupy small lowlands in the northern and south-eastern parts of cutting). Forb and tussock-grass
communities form in the drier biotopes, and cannot be found in the wet meadows. The broadest
ecological amplitude is found in tussock-grass plus wood-reed communities, because their
formation is largely characterized by the high disturbance and density of soil cover. Regarding soil
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richness, all herbaceous communities are in approximately same conditions, within the steps of not
rich mesotrophic, weakly acidic soils.
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The location of ecotopes that differ in the average score of moisture and soil richness is
presented on cartographic schemes (fig. 6, 7), which were used to identify conditions for the
production of organic matter in the cutting area.

Functional structure of post-cutting communities. The result of the functional activity of
phytocenosis is the primary biological productivity, manifested in the accumulation of phytomass.
In order to characterize production processes, information is needed on the mass of plants, their
height, and the rate of phytomass accumulation (plants’ increment, litter and mortmass). It is
important to take into account the distribution of these parameters in the cutting area according to
communities’ types. This is a functional structure of post-cutting vegetation cover. Two approaches
were used to study the dynamics of phytomass and the productivity of phytocenoses at the cutting:
method of mowing with subsequent analysis of phytomass at the test sites, and three-fold
measurements of plant height growth at the same sites.

Analysis of data on changes in plant height allowed us to identify a group of species, which
were found on the most test sites and which has the total growth for the season. The values of their
average growth within each transect and cutting area are presented in the table 5.

[ ] No Data
71
72
73
73
75

0 25 50 100 m
1 1 l [ |

Fig. 6. Humidity in clear-cutting ecotopes according to L.R. Ramensky (1956) scale; indices of
community types are listed in table 2.

A significant increase in height is given by two groups of plants: tree undergrowth and some
herbaceous species. Moreover, the largest growth is observed in dominant species of post-cutting
communities: Calamagrostis arundinacea (L.) Roth and Chamaenerion angustifolium (L.) Scop.
The greatest importance for carbon storage will be the growth of tree species, such as Betula
pendula Roth, Populus tremula L., Frangula alnus Mill. and Sorbus aucuparia L., since they
produce enough phytomass to keep absorbed carbon for a longer time than one season, like the
grasses do. It is important to note that some plants (Frangula alnus Mill., Calamagrostis
arundinacea (L.) Roth) have a very strong scatter in growth values around the cutting, which is
associated with a change in ecotopic conditions and is reflected in the spatial heterogeneity of
phytomass accumulation.

The phytomass was cut at the test sites and sorted by species composition and by fractions:
herbs, trees and shrubs (leaves, branches, stems), litter and dead phytomass. The diagrams,
reflecting the change in the fractions phytomass by transects, allow us to detect the patterns of
phytomass changes according to the distance from the forest edge (fig. 8). The closest the edge of
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the forest is, the highest the proportion of trees and shrubs in the phytomass fractions becomes. In
forest communities, the weight of herbs decreases sharply and a significant amount of dead
phytomass (uncomposed pieces of branches and bark) is observed.

5 50 100m

Fig. 7. Nutrient status of clear-cutting ecotopes according to L.R. Ramensky (1956) scale; indices
of community types are listed in table 2.

Table 5. Increments of key plant species along transects from June to August (cm).

Transects Average [Standard
Plant species T1 T2 | T3 | T4 TS | T6 increment |deviation

Tree species and shrubs

Betula pendula Roth 136 | 105 | 51 | 9.2| 188|151 111 4.8

Frangula alnus Mill. 2 1246 | 41 (11.3] 249 — 17.9 11.2
Rubus idaeus L. 341105 | -52 | 82| 84| 53 6.3 5.6
Populus tremula L. 9.7 | 71 5 (20.8 - 15 8.3 7.5
Sorbus aucuparia L. 0.5 8 5112 19| 75 2.7 6.1

Herbs

Ca';g‘:ﬁgros“s arundinacea (L)) 7, | _ | g6 |235| 21.3| 36 11.1 9.5
Hypericum maculatum Crantz 114 | 131 | 84 |0.02| 74| 85 8.3 4.5
Chgr::;”e”on angustifolium (L)} 355 | 936 | 11.7 | 73| 2.7 |29 131 | 126
Poa annua L. 31| 25| 65 5| 10.2 — 7.6 3.5
Luzula pilosa (L.) Willd. -12 | 24 [-001| 34| 32| 0.2 2.2 1.9

The contribution of individual plant species to the phytomass is related to their abundance and
height. Therefore, for Rubus idaeus L. the correlation coefficient between the height of the
individual and the phytomass is 0.91, significant under 0=0.001 (fig. 9). Respectively, we can
conclude that phytomass increases with height growth of individuals of trees and shrubs
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undergrowth and herbaceous plants in the post-cutting communities. This increase is clearly visible
in many species when moving from the central part of the cutting area to the forest edge, for
example, for Rubusidaeus L. (fig. 10). The similar data was obtained for other species too:
Chamaenerion angustifolium (L.) Scop, Calamagrostis arundinacea (L.) Roth and
Betula pendula Roth.

Among the dominant herbaceous species, there are various growth reactions in different parts of
the cutting area. Juncus effusus L. in all releves has approximately the same height, but was found
mainly in the central part of the cutting, growing in larger numbers not closer than 50 m from the
forest edge. Deschampsia cespitosa (L.) P. Beauv. also has approximately the same height, but
significantly reduces its presence closer to the forest. Hypericum maculatum Crantz is not dominant
in any community, but it occurs throughout the whole cutting area with similar height parameters.

T8 -+ oewes e oL
T
140 o - oo oeemsme oo
120 e
100 e T e
80 [ R e e I e R
60 . 3........0.... . ....} YO e o - ... . ... ...
40 .. ... ....0.... .. ...} ... ... . ... TN IR ORRE ST
20 -1.- iee- ... . ... . ... ... S .... . .... ... ... .. B ...

0 1 1 1 1 1 1 1 1 1 1 1 1

1 2 3 4 5 () 7 8 9 10 11 12
Sites of research

Weight, g

Herbs Trees and bushes Litter Mortmass

Fig. 8. Phytomass fractions within the accounting sites of the transect. Legend: sites 1-9 — clear-
cutting, 10-12 — forest.

In addition, it is clearly seen that from the center of the cutting area to the edge of the forest, the
projective cover of the herbaceous layer decreases as the undergrowth closeness increases
(fig. 11).This also affects the contribution of species groups to the total phytomass and the
heterogeneity of its distribution over the cutting area.

Plant height and rate of phytomass accumulation depend not only on distance from the forest
edge, but also on belonging to different types of communities. According to the obtained data that
reflects the height and growth of key species in different types of communities for season,
Betula pendula Roth has maximal height in forb plus willow-herbs communities with aspen and
birch undergrowth. Calamagrostis arundinacea (L.) Roth has maximal height and phytomass in
forb plus willow-herbs and willow-herbs plus Juncus communities with aspen and birch
undergrowth, as well as in tussock-grass plus wood-reed communities. Hypericum maculatum
Crantz has the maximal growth in forb plus willow-herbs and willow-herbs plus Juncus
communities with aspen and birch undergrowth, as well as in willow-herbs plus Juncus ones with
broad-leaved species undergrowth. C. angustifolium (L.) Scop. reaches its maximal height in forb
plus willow-herbs communities with aspen and birch undergrowth and in raspberry plus buckthorn
and rowan ones. Generally, the obtained data confirms the assumption that plants have maximal
height when they are dominant in communities, because they have the best conditions for their
growth.
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Fig. 9. Correlation between the height and phytomass of Rubus idaeus L. with its trend line and
formula.
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Fig. 10. Changing of Rubus idaeus L. height from the center of clear-cutting area (1) to the forest
frontier (9), continuous line marks its trend line and formula.

The information obtained on the height, increments and phytomass of some plants allows us to
draw conclusions about their contribution to the creation of organic matter and carbon deposition.
Correlation relations can be detected, which will allow to determine the phytomass by the height
and projective cover of some indicator plant species in different types of communities without
additional measurements.

According to the data obtained during the analysis of phytomass, the average phytomass (g/m?)
was established for all detected communities (table 6). The largest phytomass are recorded in forb
and forb great willow grass communities with undergrowth of aspen and birch (616 g/m?) due to the
contribution of the aspen and birch undergrowth phytomass. Among the communities with
undergrowth, the least phytomass (377 g/m2) has tussock-grass and Juncus with raspberry, rowan,
buckthorn and willow communities, because tussock grass forms unfavorable conditions for
undergrowth renewal. Among the herbaceous communities without undergrowth, the great willow
grass and Juncus communities are noticeably distinguished by phytomass, which is achieved
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through the participation of Chamaenerion angustifolium (L.) Scop. The least phytomass among
herbaceous communities is observed in the Juncus and wood-reed communities, only 260 g/m?.
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Fig. 11. Changing of undergrowth canopy density (blue line) and projective cover of herbs and
bushes layer (orange line) along the transect, from the center of clear-cutting area (1) to the forest
frontier (10) with their trend lines and formulas.

Table 6. Average phytomass in clear-cutting communities (g/m?).

Index in Average
the map Post-cutting vegetation communities phytomass,
legend g/m?
la Forb and forb plus willow-herbs with aspen and birch undergrowth 616
2a Forb and Juncus with aspen and birch undergrowth 438
3a Willow-herbs and Juncus with aspen and birch undergrowth 445
4a Tussok-grass and Juncus with aspen and birch undergrowth 386
30 Willow-herbs and Juncus with broad-leaved species undergrowth 445
Forb and forb plus willow-herbs and raspberry with rowan and
18 442
buckthorn
4B Tussok-grass and Juncus raspberry with rowan and buckthorn 377
3 Willow-herbs and Juncus 335
4 Tussok-grass and Juncus 261
5 Forb and tussock-grass 285
6 Tussok-grass and wood-reed 285
7 Juncus and wood-reed 260

An integral expression of the functional structure of the studied cutting area is created map of
the phytomass distribution (fig. 12), which reflects the average values of phytomass in different
types of communities, in accordance with the map of post-cutting succession communities (fig. 3).
According to the obtained map, communities located closer to the forest edge in more humid
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ecotopes have the largest phytomass. The lowest phytomass values are observed in communities
without undergrowth, located in the central parts of the cutting area within dry and disturbed
habitats. The range of phytomass values within the post-cutting communities is quite large — from
200 to 500 g/m?.

Phytomass, g/m?

| 200-300

I 300-400

I 400-500

I ~500

225 no data (felling residues)

0 25 50 100 m
T T T Y

Fig. 12. Phytomass distribution within the clear-cutting area; indices of community types are listed
in table 2.
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11-10

L 10-20

I 20-30

I 40-50

0 25 50 100 m
T T

Fig. 13. Distribution of Luzula pilosa phytomass in the clear-cutting communities; indices of
community types are listed in table 2.

Comparison of the phytomass distribution with maps of ecotopic conditions in the system of
ecological ordination (fig. 6, 7) show that, the optimal conditions for phytomass accumulation are
the 73™ humidity step (moist meadow) and 8.8 nutrient status step (not rich soils with weak acid
reaction). The proposed approach to study the phytomass distribution can be used to identify
changes in individual species phytomass in different communities and also to compare these values
with ecotopic conditions. So, on the map of the phytomass distribution Luzula pilosa (L.) Willd,
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(fig. 13), one can notice the dependence of its phytomass production on ecotopic conditions. This
species reaches the maximal phytomass in the most moistened ecotopes, the 74" step (fig. 6), which
does not coincide with the general phytomass distribution, since the ecological amplitudes of each
species are individual.

Table 7. Phytomass stocks in clear-cutting communities (centner).

Index Phvtomass Share in
in the . . . y the total
Post-cutting vegetation communities stocks,
map phytomass,
centner
legend %
la Forb and forb plus willow-herbs with aspen and birch 98.06 44.8
undergrowth
2a  |Forb and Juncus with aspen and birch undergrowth 14.97 6.8
32 Willow-herbs and Juncus with aspen and birch 9.76 45
undergrowth
4a Tussok-grass and Juncus with aspen and birch 101 05
undergrowth
36 Willow-herbs and Juncus with broad-leaved species 594 13
undergrowth
I8 Forb and forb plus willow-herbs and raspberry with 5932 239
rowan and buckthorn
s Tussok-grass plus Juncus and raspberry with rowan 1.49 0.7
and buckthorn
3 |Willow-herbs and Juncus 10.93 5.0
4 | Tussok-grass and Juncus 6.55 3.0
5 Forb and tussock-grass 7.08 3.2
6 | Tussok-grass and wood-reed 12.19 5.6
7 |Juncus and wood-reed 1.68 0.8
Total: 219.04 100.0

The obtained data made it possible to calculate phytomass values by the areas occupied by
different types of communities, and the total phytomass stock within studied cutting (table. 7).
Taking into account the occupied areas, the largest contribution to the phytomass is made by forb
and great willow grass communities with aspen and birch undergrowth (45%) and forb and great
willow grass raspberry communities with rowan, buckthorn and willow undergrowth (24%). The
total stock of phytomass in the post-cutting communities comprises 219 centners of dry matter.

Conclusions

In the course of the study of post-cutting vegetation spatial-functional heterogeneity the
following conclusions were made.

1. The combination of hydrothermal characteristics, the nature of the relief and underlying
rocks contribute to the formation of bogging soils and the swamping processes within the whole
reserve territory and within studied cutting. Moistened spruce forests predominate in the vegetation
cover, under cutting they are changed by small-leaved forests formed by common birch, aspen,
alder.
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2. The nature of post cutting reforestation depends not only on the zonal position of territory,
but also on a number of other factors: relief, humidity, tree species composition and its age, ground
cover, logging technologies, undergrowth conservation, which determine inner renewal mosaic of
vegetation.

3. Studies of the species composition in communities showed an increase in species richness at
the first stage of overgrowth (more than 30 species per 100 m?); at this stage the group of
characteristic species with high classes of constancy forms. These species play an active role in the
composition of vegetation.

4. Analysis of the spatial structure of post-cutting vegetation revealed 7 types of post-cutting
communities by dominants of herbaceous layer and 3 types of forming undergrowth. The largest
area (more than 60%) is occupied by forbs and great willow grass communities with aspen and
birch undergrowth and Juncus communities without undergrowth.

5. The undergrowth height and closeness depend on forest conditions in a particular territory,
namely, from the distance to the forest edge and the features of a ground cover. The most favorable
conditions for the renewal of undergrowth are formed in the forbs and great willow grass
communities near the forest edge.

6. Analysis of ecotopic conditions with the help of ecological scales L.G. Ramensky showed
that the study area is characterized by moisture from fresh meadow to wet meadow steps and not
rich mesotrophic weakly acidic soils. Differentiation of conditions is reflected in the distribution of
communities: tussock-grass communities form in more dense and disturbed parts; great willow
grass and juncaceous communities with broad-leaved undergrowth form in the driest ecotopes;
tussock-grass and Juncus and Juncus plus wood-reed communities form in the most wet ecotopes.

7. The result of the phytocenosis functioning is the primary biological productivity, manifested
in the accumulation of phytomass, the values of their height, increment, litter and dead phytomass.
Two groups of plants make the greatest contribution to the phytomass production and carbon
deposition: tree undergrowth (birch and aspen) and some herbaceous dominants (Chamaenerion
angustifolium (L.) Scop. and Calamagrostis arundinacea (L.) Roth). These species can be used as
indicators of a certain level of phytomass accumulation.

8. The map of the post-cutting communities total phytomass distribution is an integral
expression of the functional structure of the study area. The largest phytomass was detected in forbs
and great willow grass communities with aspen and birch undergrowth; the lowest — in forb and
tussock-grass and tussock-grass and reed communities.

9. Composed maps of the plant communities distribution, phytomass, and ecological regimes
show the spatial relationships between phytomass accumulation, ecotopic and coenotic conditions.

The data obtained can then be used for conjugate analysis with pulsation measurements for
carbon balance components. Despite the fact that the process of accumulation of phytomass is
actively ongoing at the cutting site, according to turbulent pulsation measurements, it is still a
source of CO; for the atmosphere at this stage. Detailed information on the structure and course of
production processes in different types of communities will help to study in more details the
essence of carbon deposition processes, and evaluate the contribution of individual communities
and species to carbon sequestration. The study of vegetation is the first step in the research of these
relationships. In the future, it seems possible to establish more accurate correlations between the
height, projective cover and phytomass of individual plant species in different types of
communities.

Measurement of indicators for key dominant species will allow assessing phytomass reserves in
the territory and, respectively, the rate of carbon deposition / emission.
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B cratbe maHa XapakTepHCTHKAa KapOOHATHOTO TMPOQHIS KaIITaHOBBIX (CYXOCTEHHBIX) MOYB
Momnronun. Kamranossie mouBsl MOHTOJIMT XapaKTCPU3yroTCs B 60J'H)HII/IHCTBC CJIydyacB HaJIM4MEM B
npoduiie MOYB TOPU30HTA MYYHHCTHIX KapOOHATOB, COEpKaHUE KOTOPHIX pe3ko konednercs ot 0.1%
1m0 20-30% CaCOgs. Ilpu sToM kapOOHATHBIA TOPU30HT YACTO HE OJWHAKOBO BEIPAKEH HA Pa3HBIX
CTEHKaxX Jake omHoro paspeza. OH MOXET XapaKTepH30BaThCS HAIUYHMEM CHIILHOOKapOOHAYEHHBIX
maTen pasHoro amamerpa (20-50 cm), muOO BBIENATHCS B BHIE MPOCIOEB Pa3HOM MOIIHOCTH,
pacloiIOKeHHBIX Ha pa3HOW TiyOmHe B mpoduie KamTaHOBBIX mMouB. CriibHOOKapOOHAaUYEHHBIN
TOPU30HT, TI0 HANIEMy MHEHHIO, HE SBISIETCS CJIEJICTBHEM COBPEMEHHOr0 MOYBOOOPa3OBaHHS,
KapOOHATHl TAKWX TOPMU30HTOB YHACJIEAOBAHBI OT ITOYBOOOpasyromiel mopoasl. B HacTosmee BpeMst
CHJIbHOOKapOOHAYeHHBIH TOPU3OHT HAXOJMTCS B craauu paspymenus. OpHAKo Mpoliecc
COBPEMEHHOT0 KapOOHAaTOOOpa30BaHMs KaK 3JIEMEHTAPHBIN IMOYBEHHBIA MPOIECC TAKKE MPOSBISAETCS
B KalITaHOBBIX ITOYBax MOHTOIMHM B BHJE OYEHb CIA00r0 OKapOOHAYMBAHWA MEIKO3EMHCTOTO
MaTepHala 3a cuer OMOTEHHOTO HAKOIUICHHUS] KapOOHATOB, a TaKKe, BO3MOXKHO, 32 CUET UX DOJIOBOTO
MTOCTYIICHHSI, O YeM CBHJIETENbCTBYET HAIN4YME KapOOHATHBIX KOPOK HA KaMHSX, JIOKAIIMX KaK Ha
MOBEPXHOCTH, TaK M B mnpoduiie mouB. TakuM o0pa3oM, HaIH4YKHe KapOOHATOB B KAIITAHOBBIX MOYBAX
MoHTrOIMM MOXET SBISATBCS KaK PEJTMKTOBBIM MPHU3HAKOM, CBS3aHHBIM C OCOOEHHOCTSIMH
MTOYBOOOPA3YIONINX TIOPOJI, TAK U CIEACTBHEM COBPEMEHHOTO TOYBOOOPA30BaHUSL.

Kuroueguvle cnosa: kapOOHATHBIN TOPU3OHT, MYYHHCTBIE KapOOHATHI, HaTeYHbIE KapOOHATHBIE KOPKH,
COBPEMEHHEIC M PEITMKTOBBIC KapOOHATHBIC 00pa30BaHH.

DOI: 10.24411/ 2542-2006-2019-10046

CornacHo MexayHapoaHou Kiaccubukamuu mouB (Mwuposas ..., 2014), 0coOeHHOCTBHIO
pedepaTrBHO# MouBeHHOW rpymbl — Kastanozems (kamTaHOBbIE MMOYBBI) SBIISAETCS 0053aTEIBHOEC
Hamyune B mpodmiae mous: 1) rymycoBoro ropusonra (mollic); 2) kapOOHATHOTO TOPU3OHTA
(calcic), pacnonoxxenHoro Ha riyomHe <50 cM OT HWJXKHEH TpPaHHUIBI TYMYCOBOIO TOPH30HTA
(mollic); u 3) HachIIEHHOCTh BCEro MOYBEHHOIo mpoduis ocHoBanusmu (PH>7). Kpome Toro,
COMJIACHO KIIIOUY ISl ompereicHus pedepaTuBHOM MOYBCHHOM TpPYIIbl KAIITAHOBBIX IIOYB,
NpeUIOKEeHbl 15 TaBHBIX W 22  JONOJHHUTENBHBIX KBaUpUKaTopa (TPU3HAKOB), YTO
CBHUJICTEIILCTBYET O pa3HOOOpa3vM CBOKMCTB, XapaKTepU3yWIUX JTy Tpynny mnousB. OaHAKo
yKa3aHHbIE B KBaNU(UKATOPaxX MPU3HAKH, B OTIIMYUE OT TPEeX TIaBHBIX MOKa3aTelnell, He SIBIIOTCS
00s3aTeNnbHBIMU I peepaTUBHOM IPYNIBI KAIITAHOBBIX MTOYB.

Cnenyer OTMETHTh, YTO HalW4yhe KapOOHATHOTO TOPU30HTA B MPOQHIE CYXOCTEITHBIX
KaIlITAHOBBIX TOYB KaK 0053aTeIbHOrO MOKa3aTelNs 30HAIbHBIX MOYB CyXHX CTEled OTMedaeTcs B
«Knaccudukaruun u guarHoctuke mouyB CCCP» (1977), a Ttakke B «Kiaccupukanuu u
muarnoctuke mouB Poccum» (2004). B «Knaccudukaruu ...» (1977) moadepkuBaeTcs, 4To pasHbIe
(daruanbHple KIMMaTUYEeCKHE TOJTUIBI KAIITAHOBBIX IMOYB XapaKTEPHU3YIOTCS pasHOU (opmoit

1 Pa6ora Bemonaena mo Teme [oczamanust HUP Ne 0591-2019-0023 «BbISBUTE 0COOCHHOCTH 3aCONCHUS TIOYB pa3HbIX
pernoHoB BocTounoit CHOMpH ¥ CONPENeNbHBIX TEPPUTOPHIDY.
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KapOOHATHBIX BBIJICTICHUN (KapOOHATHAs IJIECEHb, IMCEBIOMMUIIENNH, Oenormaska u np.). Ocobo
IIOAYEPKUBAETCS, 4TO KalITaHOBbIE MIOYBBI YMEPEHHO-IIUTEIbHO-IPOMEP3AIOLIHE,
pacipoCTpaHEeHHBIE B MEXTOPHBIX KOTiIOBMHAX HOxkHoro Antas, Xakacuw, TyBbl u 3a0ailKalibs,
XapaKTEepU3YIOTCI MYYHUCTOM (PopMoil KapOOHATOB, a TaK)KE€ HATEUHOW KOPKOW KapOOHATHBIX
HOBOOOpa3oBaHMii Ha HWKHEH ctopoHe meOHs. B «Knaccudukanuu ...» (2004) Obu1 BbIIENCH
0COOBII MOYBEHHBIN THIT KPUOAPHIHBIX IOYB (B OTIEJNE MaJeBO-METaMOP(PUIECKHUX), KOTOPHIH 110
knaccupukanuu 1977 roma  oTHOCWICS K (pallMAbHOMY TOJTHILY yYMEPEHHO-IJIHTEIBHO-
MIPOMEP3AIOIINX TT0YB ¢ OOMIEM MYYHUCTBHIX KapOoHaToB. [Ipodminb 3THX MOUYB XapaKTepu3yeTcs
aKKyMYJIITUBHO-TYMYCOBBIM TOPHU30HTOM, MOIIHOCTBIO 20-25 cM, maneBo-meTaMop(UYecKuM u
aKKyMYJISITUBHO-KapOOHATHBIM ropuzoHTamu. [Ipu 3ToM kapOOHATHBIN TOPU30HT XapaKTepU3yeTcs
MPOMUTOYHBIMU (MYYHHCTBIMH) (QopMamMH KapOOHAaTHBIX HOBOOOpPAa30BaHUN B MEJKO3eME H
HaTe4YHbIMU (popMaMu («OopoJKaMu») Mmoj HieOHeM. OTH MOYBBI KaK «CTEMHbIE KPUOAPUIAHBIEY
ObuTH BriepBbie Bhienensl B.W. Boakosuniiepom (1978).

[TockonbKy neHTpagbHOa3uaTcKas panus CyXux cTerneil 0XBaThIBAET HE TOJBKO CYXOCTEIHYIO
30Hy tora Bocrounoit Cubupu Poccum, HO u cyxuwe ctenu MOHTOIMH, B JaHHOW CTaTbe MBI
MOMBITAEMCSI PACCMOTPETh Ha OOJIBIIOM (PAKTHUECKOM MaTepuaje OCOOEHHOCTH KapOOHAaTHOTO
npoduiIs KamTaHOBBIX TouB Monrosmu. Llenp Hammx uccienoBaHuii COCTOUT B PEIICHUH BOTIPOCa
O TOM, YTO SIBJIAECTCS TEPBONMPHUYMHON OCOOCHHOCTEW KapOOHATHOTO MPOQUIS CYXOCTEIMHBIX
(KamTaHOBBIX) MOYB MOHTOIMH: COBPEMEHHbIE MMOYBEHHBIE MPOIIECCH] WM PEIUKTOBBIE CBOWCTBA,
yHaclieJJOBaHHbIE OT TOYBOOOPA3YIOLIUX MTOPOJ.

O0BEeKTEI 1 METOALI

OOBEKTOM HaIINX UCCIEIOBAHUM SIBISIETCA KapOOHATHBINA MPO(UITE CYyXOCTEMHBIX KAllITAHOBBIX
noyB Monronuu. Hanbosnee noapoOHo »Ta mpobiiema Obljia MCCIeI0BaHA HAMH Ha TIPUMEPE MTOYB
BocTtounoit MoHronauu, Ha TEPPUTOPUHN KOTOPOM CYXOCTEMHBIE KallITAHOBHIEC MTOYBHI UMEIOT OUYEHb
mpokoe pacrnpocrpanenue (ITankoBa, 1964a). Hapsay ¢ 3TUM HaMu HCCIIeI0BAICS KapOOHATHBIN
npoduib KalITaHOBBIX [MOYB M JPYIMX PETHOHOB CYXOCTENMHOW 30HbI Monromunu (puc. 1).
AHamuTHYCCKass XapaKTEPUCTHKA MMOYB JaHa 10 oOmenpuHsaToid meroauke (Apunymkuna, 1970;
Bopo6seBa, 1978). IlpuBencubl ¢ortorpadhuu mimdoB, a TakKe CHAMKH oOpasia Ioj
OMHOKYJISIpOM, B3AThle M3 auccepranuonHoii  paborer  E.U. [TankoBoit  (1964). bBbuia
MpOaHaJM3UPOBaHA TAaKXKe JIMTEeparypa, cojepxaiias uHbopMaluio O TeHesuce U Qopmax
KapOOHATHBIX BBIZCICHUI B MMOYBAX Pa3HBIX PETHOHOB CTEMHOW M cyxocTenHou 30H (['epacumos,
JlaBpenko, 1952; I'omybuos u ap., 2014, 2017, 2019; I'ony6uos, 2017; Kosna, 2004, 2008; Kosna,
XoxioBa, 2015; JlebeneBa, OBeukun, 1975; IlouBeHHbIl OKPOB ..., 1984; CokonoBa u ap., 1987,
Xoxmosa, Cenos, 2000; Xoxiosa, Kysnenosa, 2002; Xynaskos, 2009; Agatova et al., 2016; Carling
et al.,, 2011; Landi et al., 2003; Durand et al., 2010; Rudoy, Baker, 1993; Vogt et al., 2018;
Zamanian et al., 2016). Dra nmureparypa CBHUAETEILCTBYET O OOJIBIIOM HHTEpEce K Mpobdiieme
reHe3uca KapOOHATHOrO Mpo(duiass B CTEMHBIX M CYXOCTEMHBIX I[IOYBAX KAaK T€HETUYECKOIrO
nokasarens 3Tux nous. [Ipu 3TOM cienyeT ykaszath, 4TO CBEIEHUH O cBOeoOpazuu KapOOHATHOTO
npoduiis ¥ reHesruce KapOOHATOB B CYXOCTEMHBIX MOYBax MOHTOINH B COBPEMEHHOU UTepaType
OTHOCHUTEIILHO MaJio.

Pe3yabTaTsl M 00Cy:KIeHHE

[Ipupoanbie yclaoBHs CyXOCTEMHOW 30HBI MOHTOIUH, a Takke oO0mas XapaKTepUCTHUKA
30HANIbHBIX — KAIITAHOBBIX MOYB 3TOr0 PErMOHA K HACTOSIIEMY BPEMEHU AOCTATOYHO XOPOILIO
msyuenbl (I'epacumoB, JlaBpenko, 1952; Horuna, 1978, 1989; Horuna, Ydumnena, 1984;
MaxkcumoBuy, 1986; IlankoBa, 19646, 1997; Vdumnena, 1984; IlouBeHHbII TOKPOB ..., 1984;
Xynskos, 2009).
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Puc. 1. 3oma pacmpocTpaHEHHS KaIITAHOBBIX IIOYB Ha TOouBeHHOM Kapre Monronuu (IlankoBa, 1997). Vcrosnvie ob6o3nauenus. I1odBBI paBHHH W
MEJIKOCOMOYHUKOB: 1 — KallTaHOBbIE (TEMHO-KAIUITaHOBBIC, KAIUTAHOBBIC M CBETJIO-KAIUTAHOBBIC), 2 — YEPHO3eMbl, 3 — apuaHble (Oypble IMyCTHIHHO-CTEIHBIE,
naneBo-Oypeie U cepo-Oypeie), 4 — cepo-Oypeie cpemHe-podUILHO-TUIICOHOCHBIE, 5 — KpailHeapHIHbIe MaJOMOIIHBIE TTOBEPXHOCTHO-CIa00TUIICOHOCHBIE, 6 —
KpaiiHeapuIHble TOBEPXHOCTHO-TUIICOHOCHBIE, 7 — KaIITAaHOBBIE M JIyTOBO-KAILITAHOBBIC COJIOHIIEBAaThIe, 8 — Oypble U cepo-Oypble COJOHIIEBATHIE, 9 — COJIOHLIBI
aBromop(HbIe, 10 — coioHIEl momyruapoMopdHble U THApoMopdHBe, 11 — comonvaku, 12 — TakbeIpbl, 13 — IyroBBIe 3acONEHHBIE MEP3IIOTHEIE (COMOBBIE), 14 —
JYrOBBIE 3aCONieHHBIE, |5 — MOWMEHHBIC JIOKAaThbHO 3aCOJEHHBIE, 16 — ydJacThe COJNIOHYaKoB, 17 — y4dacTHe JYTOBBIX COJIOHIIOB, 18 — ydJacThe aBTOMOP(HBIX
COJIOHIIOB U COJIOHLIEBATHIX ITOYB, 19 — yuacTue JyroBbIX 3acoyieHHBIX M04B, 20 — mecku. [louBbl ropHbIX TeppuTopuii: 21 — BEICOKOTOPHBIE M TOPHBIE C Y4aCTHEM
MEp3JI0THO-TAEKHBIX, IEPHOBO-TAEKHBIX, OPHO-IYTOBBIX M TOPHO-CTEHHBIX, 22 — BBICOKOTOpPHBIE 0€3 y4JacTusi MEP3JOTHO-TAeKHBIX M JIEPHOBO-TAEKHBIX,
MPEUMYILIECTBEHHO T'OPHO-CTEIHbIE, CYXOCTEIHBIE M TAaeKHO-TOPHO-TYHAPOBBIE, 23 — TOpHBIEC, NPEMMYIIECTBEHHO CYXOCTEHNHBIE M CTEHHblE, 24 — TOpHBIE,
MPEMMYIIIECTBEHHO MOJTYITYCThIHHBIC U ITyCTHIHHBIE, 25 — 30Ha pacmpoCcTpaHeHus KamraHoBbix mouB. Fig. 1. The chestnut soils distribution zone on the soil map of
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Mongolia (ITankoBa, 1997). Legend. Soils of plains and hillocky areas: 1 — chestnut (dark chestnut,
chestnut and light chestnut), 2 — chernozem, 3 — arid (brown desert-steppe, pale-brown and gray-
brown), 4 — gray-brown middle-profile-gypsiferous, 5 — extremely arid thin surface weak
gypsiferous, 6 — extremely arid surface-gypsiferous, 7 — chestnut and meadow chestnut solonetzic,
8 — brown and gray-brown saline, 9 — automorphic solonetzes, 10 — semi-hydromorphic and
hydromorphic solonetzes, 11 — solonchaks, 12 — takyrs, 13 — meadow saline cryogenic (sodic), 14 —
meadow saline, 15 — floodplain locally saline, 16 — participation of solonchaks, 17 — participation of
meadow solonetzes, 18 — participation of automorphic solonetz and alkaline soils, 19 — part of
meadow saline soils, 20 — sands. Soils of mountainous territories: 21 — alpine and mountainous with
the participation of cryogenic-taiga, soddy-taiga, mountain meadow and mountain-steppe, 22 —
alpine without the participation of cryogenic-taiga and soddy-taiga, mainly mountain-steppe, dry-
steppe and taiga-mountain-tundra, 23 — mountainous, mainly dry-steppe and steppe, 24 —
mountainous, mainly semi-desert and desert, 25 — chestnut soil distribution zone.

OTta TEeppUTOpPUS OTHOCHUTCS K ILIEHTPAJIbHOA3UATCKOM SKCTPAKOHTHUHEHTAJIbHOW IMOYBEHHO-
KIIUMaTH4ecKoW  Qamuu,  xapakrepusyeMod  KpuoapuIHbIM  kiumaToM. CpeaHeroaoBas
TeMIieparypa Bo3ayxa koisieosercs oT -3°C mo 0°C. Ocaaku BBIIQJAIOT B JICTHEE BpeMs, HX
KoimyecTBO  gocturaer okono 250-300 MM B rox. [louBel XapakTepu3yroTCs TIIyOOKHM
MIpoMep3aHueM, HO MPH 3TOM B Mpoduiie Mo4YB 0OBIYHO OTCYTCTBYET JIbAUCTasi Mep3ioTa. [1ouBkl
dbopMuUpyIOTCI TIOJ CYXOCTEMHOW pacTUTENbHOCThIO. (CyXOCTemHass 30Ha XapaKTEPHU3YeTCs
rOCIIO/ICTBOM TOYB JIETKOTO (4acTo IIEOHUCTOr0) rpaHyIOMETPUUYECKOTO COCTaBa, OTHOCHUTEIHHO
c1ab0 MPOTYMYCHUPOBAHHBIX, KaK MPaBUJIO, HE3ACOJIEHHBIX U HECOJIOHIIEBATHIX, CO CBOCOOpPa3HBIM
MYUYHHUCTBIM KapOOHATHBIM FTOPHU30HTOM.

OcobGenHocTr KapOOHATHOTO TOPU30HTA KAIITAHOBBIX MOYB MOHromMu OBLIM TOJAPOOHO
paccmoTpensl B psjge myonukammii K.A. Youmuesoit m H.A. Horuno#t (Horuna, 1978, 1989;
Horuna, Ydumnesa, 1984; IlouBeHHblii MOKpoB ..., 1984), a Taxke psgoM APYrHX aBTOPOB
(TTarkoBa, 19646; Xymsakos, 2009), ©3ydaBIIHX CTEIHbBIE U CYXOCTEITHBIC TTOYBHI MOHTOJINH.

I[Ipu »osTtomM KamTaHoBble TOuYBBI Monronuu Obutn  omnpenenensl  H.A. Horunoét wu
K.A. YumieBoi Kak KamtaHOBble MydHHCTO-KapOoHaTHbIe ([TouBeHHBIN MOKPOB ..., 1984), urto
CBUJICTEIBCTBYET O 3HAYUMOCTH KapOOHATHOTO TFOPU30HTA KaK T'€HETHYECKOIro IMOKaszaTessl ITHUX
nmoyB. OmnwmceiBasg KapOoHATHBIM mpodwib KamTaHoBbIX 1MO04YB Monromun, K.A. Ydumiena
MOAYEPKUBAET, YTO TIyOMHa 3ajeraHusi KapOOHATHOTO TOPU30HTA U COJepikaHHe KapOOHATOB B
KaIITaHOBBIX IMOYBaX MOXET OYEHb CHJIbHO BapbHUpPOBaTh B IIpejeiax Jaxe OIHOro paspesa.
[ToaTromy rnmyOuHa KapOOHATHOTO TOPH30HTAa U COJAEpkKaHHE KapOOHATOB HE MOTYT SIBISATHCA
JMArHOCTHYECKUMU TMOKAa3aTeNIsIMK KalllTAaHOBBIX 1M04YB Mouronuu. MHoraa kapOoHaThl B mpoduiie
KaIITaHOBBIX TOYB Ha OJIHOM CTEHKE pa3pe3a MOTyT OTCYTCTBOBaTh, a Ha APYroil OBITH YETKO
BbIpaKeHbl. OTHOCUTENBHO PEIKO MOXHO BCTPETUTh B CYXHMX CTEMsX MOHIOJIMU KallTaHOBBIC
MOYBBI, B MpOoQuiie KOTOPHIX BOOOIIE OTCYTCTBYET YETKO MOPQOJOTUUYECKH BbIPAKEHHBIM
kapOoHatHbIii Topu3oHT. [Tostomy K.A. Vpumiena (ITouBeHHbIH MOKpPOB ..., 1984) mpuxomur k
BBIBOJIY, YTO KapOOHATHBIM TOPU30HT B KAIITAHOBBIX MOYBaX MOHTOJIUHN — PENUKTOBBIN. B nanHoi
CTaThe HaMU MPUBEACH MaTepHall, XapaKTepU3yIIIHuii KapOOHATHBIN MPOQIIb KAIITAHOBBIX MOYB
MoHronuu, NOJy4eHHBIH B pe3ylbTaTre KPYIMHOMACIITAOHOTO KapTorpadupoBaHus, MPOBEACHHOTO
HaMU Ha TeppuTOopud BocTouHO-MOHTONIbCKO# paBHUHBI — B paiioHe r. Yoiibancan (ITankoga,
19640), a Taxke B IPYrUX peruoHax cyxocrenHoi 30uel Monrosuu (ITankoBa, 1997). Utoru stux
paboT u 0000IIeHNS TUTEPATYPHBIX TAaHHBIX U MOJIOKEHBI B OCHOBY JIAHHOM CTaThU.

Kak OblIO OTMEuUeHO BHINIE, OJHOM M3 XapaKTepHBIX OCOOEHHOCTEH CyXOCTEMHBIX IOYB
MoHroauu sBisieTcsl UX KapOOHATHOCTb, TO €CTh INOBBIIIEHHOE COJEpKaHHWE MPEUMYIECTBEHHO
CaCOs3 B 0OTIeNBHOM TOpPU30HTE MOYBEHHOTO mMpoduist. Ilpu 3ToM KapOOHATHBIN TOPU30HT YACTO
ObIBaeT HE CIUIONIHBIM, & B BUJE MYYHHCTBIX MEPTeIMCThIX KapOOHATHBIX MSATEH AuaMeTpoM 1o 20-
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50 cM winu kapOOHATHBIX OEJNeChIX IMOTEKOB, BBITSHYTHIX BHH3 10 mpoduio nous (doro 1 a).
WHorpma xapOOHATHBIE MATHA WIK MPOCTION BBIACTSAIOTCS HA OJHOM CTEHKE pa3pe3a M OTCYTCTBYIOT
Ha jnpyro# (poto 1 6, c).

JIns KalTaHOBBIX IMOYB MOHIOJMHM XapaKTepHO Hajauuue KapOoHaTHOro ropusoHta (Bca),
pacrlojIO’)KEHHOro  IOJ  MpOoryMycupoBaHHbIMM Topu3oHTaMu A u  ABIl. Ilpu stom
mo4BooOpa3yrommas nopojaa (ropuzoHT C) 4acTo HEe COACPKHUT KapOOHATOB, TUOO COACPKUT UX, HO
B MCHBIIIEM KOJIM4ecTBe, 4eM Bca (puc. 2).

®doto 1 a. BBIpa)I(eHHOCTL Kap60HaTHOI‘O TOPU30HTAa B KaAIITAHOBBIX IIOYBAX Boctounoii
Mowromnuu: a) MydHucroe mstHo B npodmine mous. Photo 1 a. The manifestation of a calcareous
horizon in the chestnut soils of Eastern Mongolia: a) powdery spot in the soil profile.
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B)

®oto 1 6-B. BrlpaxkeHHOCTh KapOOHATHOTO TOPH30HTA B KAIITAaHOBBIX MouBax LleHTpanpHON
Monromuu: 0) MydHUCTBIM KapOOHATHBIA MPOCHOi, B) ciabookapOoHaueHHasl KallTaHOBAs MOYBa
Ha necuaHoM HaHoce. Photo 1 6-B. The manifestation of a calcareous horizon in the chestnut soils
of Central Mongolia: 6) powdery calcareous layer, B) weakly calcareous chestnut soil on sandy
sedimentation.
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Puc. 2. KapboHaTHbie TPpOQHIN KAIITAHOBBIX ITOYB.
Fig. 2. Calcareous profiles of chestnut soils.

OcHOBHasi 4YacTh KAalITAHOBBIX TMOYB MOHTOJIIMU XapaKTEPU3yeTCsl JIETKUM CYIEeCYaHbIM
TPaHYJIOMETPUYECKAM COCTaBOM C BKIIFOUEHHEM IpyOOCKeleTHOW (pakiuu. KamraHOBbIE TTOYBBI
CYIJTUHHCTOTO COCTaBa BCTpedaroTcss penako. lloacTunaromuye MOpoJbl, Kak IMpaBWIIO, HE
KapOOHATHBI.

Bepxusisi rpaHunia KapOOHATHOTO TOPH30HTA B KAIITAHOBBIX IOYBAaX 4Yalle BCErO pe3Kas,
HWKHSS OOBIYHO MEHEE YeTKasl.

KapOonarHelii mpo¢wib KalITaHOBBIX IMOYB MOHTONIMM  XapakTepu3yeTcss  OOJIBIIMM
pasHOOOpa3ueM MPU3HAKOB: TaK, HA4Yall0o BCKUIAHUS BapbUPYeT B TMOYBAX IPAKTUYECKH OT
noBepxuoctu 10 120 cm (puc. 2); MOIIHOCTH KapOoHaTHOTro ropusonta — oT 20 cm g0 130 cwm;
konnuecTBo kapOoHatoB — oT 0.13 go 25-30% CaCOs (tabn. 1). ®opma HakomieHUs: KapOOHATOB
MPEUMYIIIECTBEHHO MYYHHUCTas (IPOMUTOYHAsI); KApOOHATHBIC MATHA MOTYT OBITH B IMAMETpe OT 1-
2 no 50 cM; O4YeHb pEeNKO B CYIJIMHUCTBIX TOPU30HTAX BBIJACISIOTCS MUIICIUISIPHBIC KapOOHATHI.
XapakrepHa o01iasi 6eJIecoBaToCTh KApOOHATHOTO rOpU30HTA. B npoduiie moyus o1 KaMEHUCTHIMH
BKITIOUCHHUSIMH, a TAKXKE Ha KAMHSX, JIXKAIIUX HA TIOBEPXHOCTH IIOYB, BBIICIISICTCS HaTeuHas opma
KapOOHATOB B BHJIC HaTEKOB ((HOTO 2).

Cormacio genenuio  A.H. PozanoBa (1951), koTopblii BrepBbie Hanbosiee MOAPOOHO
paccMoTpen rene3uc kapOoHATHBIX HOBOOOPAa30BaHMM B apUAHBIX MOUYBaX, KapOOHATHI MOTYT OBITH
OCTaTOYHBIMH (0OJOMOYHBIMHU) U BTOPUYHBIMH (MTOYBEHHBIMH ). OOIOMOYHBIE MTPEICTABISAIOT COO0M
OCTaTKH KapOOHATHBIX MOPOJ (M3BECTHAKOB, AOJIOMHUTOB U T.A.). OHU OBIBAIOT COCPEIOTOYEHHI B
KPYITHO3EPHUCTHIX (pakiuusix. Bropuuynbie (MOYBEHHBIE) KapOOHATHI MPHUCYTCTBYIOT, TJIaBHBIM
00pa3oMm, B TOHKUX IO TPAHYJIOMETPUUECKOMY COCTaBY (paKITUSIX.

B cremsix Monronuu, rie M3BECTHSAKH U APyrue KapOOHATHBIE MOPOJIbI BCTPEUYAIOTCS KpaiiHe
peako, B MoYyBax Hambojee MIMPOKO Pa3BUThI MYYHHUCTBIE KapOOHATHI, COAEpkKaHHE KOTOPBIX
CHJILHO BapbHUpPYeET, KaK ObLJIO OTMEYEHO BbIie (Tadm. 1).

Bormpoc o renesnce mouBeHHBIX KapOOHATOB TaK kK€, KaK M BOMPOC O MPOUCXOKICHUU MOITHBIX
KapOOHATHBIX 0CAJOYHBIX TOJIII, 0 HACTOSIIETO BPEMEHU OKOHYATENFHO HE PEIlieH.
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Taoauna 1. Coxepxanue kapoonaros (CaCOs) B KalITaHOBBIX MOYBaX MOHIOJIUH.

Table 1. CaCO3 content in the chestnut soils of Mongolia.

87

NoNe Ne I'nyouna CaCOs, | NeNe Ne Layouna CaCOs,

n/m | paspesa o0pa3ua, cm % n/n | paspe3a | odpa3ua, cm %

1 50 0-5 0 44 155 160-170 0.7
2 25-33 0 45 235 0-10 0

3 50-58 3.9 46 20-30 0

4 75-83 14.73 47 50-60 2.5
5 120-128 4.73 48 160-165 0

6 180-185 0.43 49 167 0-5 0

7 213 0-5 0.13 50 8-15 0

8 25-32 12.23 51 15-23 0

9 45-52 22.1 52 35-43 0.13
10 80-87 11.2 53 70-78 4.18
11 125-132 0 54 90-98 1.18
12 170-177 0 55 130-138 1.2
13 200-205 0 56 195-200 0.88
14 378 0-5 0 57 316 0-5 0
15 35-42 0 58 26-34 0
16 |JIunza cyri. 70-78 18.38 59 40-48 1.65
17 IMecok 70-78 0 60 68-76 0
18 135-142 5.4 61 122-130 0
19 279 0-5 0 62 170-175 0
20 23-31 16.1 63 537 0-5 0
21 60-68 1.3 64 20-28 0
22 110-118 0.56 65 55-63 29.28
23 160-168 0 66 120-128 1.58
24 185-190 0 67 152-160 0.13
25 381 0-5 0 68 190-195 0
26 35-42 0 69 245 0-5 0
27 |Jlun3a cyri. 82-90 1.56 70 30-35 0
28 Iecok 82-90 0 71 50-57 19.33
29 160-168 0 72 80-87 6.5
30 609 0-5 0 73 150-157 0.25
31 30-38 28.75 74 190-197 1.33
32 85-93 15.75 75 593 0-10 0
33 130-138 18.3 76 20-30 0
34 185-190 12.43 77 35-44 0
35 610 0-5 0 78 50-60 0.13
36 22-30 0 79 63-75 13.98
35 610 0-5 0 80 110-115 8.93
36 22-30 0 81 202 0-3 0
37 47-55 10.83 82 37-45 0
38 95-103 19.3 83 70-78 0
39 180-185 10.08 84 100-108 17.35
40 155 0-10 0 85 127-135 0
41 30-40 0 86 155-163 2.83
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IIponosxenue Tadauub 1.

NoeNe Ne Iayouna CaCQOg, | NeNe Ne Iayouna CaCQOs,
n/m | paspesa o0pa3ua, cm % n/m | paspe3a | oOpasua, cM %
42 155 50-60 10.55 87 202 180-185 1.5
43 90 0.63

Ipumeyanusi k Tadiuumam 1, 4 W 6: aHaMM3bBl BBINOJHCHB B JA0OPATOPHHM HWHCTUTYTA
I'umpoBoaxo3. Notes to tables 1, 4 and 6: the analyzes were made in the laboratory of the
Giprovodkhoz Institute.

Panee cymiecTBoBanu Be TEOPUU MPOUCXOKIEHUSI BTOPUYHBIX (IOYBEHHBIX) KapOOHATOB: (PU3HUKO-
XUMUYeckass W OuoreHHas. B o63opHoii pabdore K. Zamanian c¢ coaBtopamu (2016) moapoGHO
paccMaTpuBalOTCS  pa3HbIe  MEXaHHM3MBI  IEJOTCeHHOTO  KapOoHaTooOpa3zoBanus. Dwusuko-
XUMHUECKasl TeopHs (B IPUMEHEHUH K MoYBaM) HanboJiee moapoOHO Oblla paccMOTpeHa B paboTax
B.B. Jlo6poBoasckoro (1955, 2001); Ouorennas — B paborax M.A. I'mazosckoit (1952, 1953),
H.N. bazunesuu (basunesuy, Poaun, 1969; basunesuu, Tutnsaosa, 2008), A.A. TutnsHoBo# ¢
coasTopamu (TutngHosa u np., 2002).

CyTb mepBO TEOPUU 3aKITIOYACTCS B TOM, YTO 00pa30BaHUE TIOYBEHHBIX KApOOHATOB CBS3aHO C
(PU3HKO-XMMUYECKUMH TIpOTeccaMi, BbI3bIBarOIUMU BhIazeHne CaCO3 U3 MOYBCHHBIX PacTBOPOB
B pe3y/bTaTe HM3MEHEHHUS KOHIICHTpAaMH pacTBopa, coiepxkanus COz B TOYBEHHOM BO3IyXeE,
TeMIieparypbl ouB U T.1. CTOPOHHUKY OMOT€HHON TEOPUH CUUTAIOT, YTO BTOPUYHBIE (IOUBEHHBIE)
KapOOHaThl HAKAIJIMBAIOTCS B MOYBaX, IJaBHBIM o0Opa3oM, OHOreHHbIM myTeM. Ha coBpemeHHOM
JTame pa3BUTUS HAyKH TMpU3HAHO, 4YT0 00a mMyTH O0Opa3oBaHUs IEIOTCHHBIX KapOOHATOB
MPOSIBIIAIOTCS B MouBe. bosiee TOro, 4acto KOHKPETHbIE MEXaHU3MBbl KapOOHATOOOpazoBaHUS B
MOYBE HMEIOT JBOWCTBEHHYIO MPUPOIY: PEryIUPYIOTCS B COBOKYIMHOCTH OHOJIOTUYECKUM H
(bUBUKO-XUMUYECKUMH TipolieccamMu. [Ipm 3ToM OMOreHHOoe HaAKOIUJICHHE KapOOHATOB MOJKET
OCYILIECTBIISITHCS KaK BBICHIMMM OPTaHU3MaMM, TaK U MOYBEHHBIMH MUKpOOpraHuzMamu. JlaHHbie
M.A. TI'mazoBckoit (1952, 1953) cBumeTenbCTBYIOT 00 y4acTHHM aKTHHOMHMIICTOB B HAKOILJICHUH
KapOOHAaTOB Kanbplus B mouBax. [Ipm sTOoM cregyeT uMMeTh B BHUIY, YTO pacTeHUs, Kak U
OOJIBIIMHCTBO MHUKPOOPraHU3MOB, OOBIYHO HE MPOAYHHUPYIOT KapOOHAThI, Yalle BCEro OHU
aKKyMyJTUpPYIOT KalblMi W yriaepod, a KapOOHaThl MOTYT HaKalJIUBaThCi B pe3yjbTare
NEeSITeIbHOCTH OMOTHI PAa3NIUYHBIMU MyTSIMH. HecoMHEHHO, 4YTO M OWOTeHHBbIH, U (U3HKO-
XUMHYECKUN CIOCOOBI HAKOIUICHHUS BTOPUYHBIX KapOOHATOB MPOSBISIOTCS B KAIITAHOBBIX MMOYBAX
MoHronuu.

307bHBIN aHANH3 psfa HauboJiee pacIpPOCTPAHEHHBIX CTEMHBIX pacTeHH MOHTromuu (3MeeBKH,
KOBBUISI, BOCTpEIA, )KUTHSIKA, TOJIBIHA) CBUJIETEIILCTBYET O BHICOKOM MPOIEHTHOM cozep:xkanuu Ca
B UX 30Ji¢ — 5-19% (1ab:. 2). DTH IaHHBIE MOATBEPKIAI0T BO3MOKHOCTh OMOT€HHOTO HAKOTUICHHS
KapOOHATOB KaKk COBPEMEHHOT'O MOYBEHHOTO MpoIlecca, MPOSBISIONIEIOCsS B CyXOCTEIHBIX MOYBAX
MoHronuu.

Haubonee HarmsaHbIM TpUMEpPOM HAaKOIUICHHMs] KapOOHaTa KajbIUs B pe3ynbTare (PU3MKO-
XMUMHUYECKUX TIPOIECCOB SBIAIOTCS HaTedHbIe (OPMBI KapOOHATHBIX O0Opa3oBaHUl MOJA KaMHSMU
(mebnem). IlomoOHbIe OOpa3oBaHHMS UMEIOT HIUPOKOE PACIpPOCTpaHEHHE B MOYBaX MOHTOIUU
(boto 2 A-B), ipu 5TOM OHHM 00Pa3yIOTCS Ha MOPOJAX Pa3HOTO MHHEPATOTHYECKOTO COCTaBa, YTO
CBUJETENHCTBYET 00 00pazoBaHue KapOOHATHOTO HATEeKa HE CBSI3aHO C COCTABOM MOPO/I.

B »Tux HaTewHbIX 00pa30BaHUSIX COIAEPIKUTCS OOJBIIOE KOTUYECTBO kapOoHaToB (Tabdm. 3), a
TaK)K€ B BaJIOBOM COCTaB€ KapOOHATHBIX HATEKOB HApSIy C KaJbIIMEM OTMEYAeTCs BBICOKOE
collepkaHue KpeMHe3ema (Tabin. 4), 4To He 3aBHCHUT OT COCTaBa TMOPOJ, HAa KOTOPBIX OHHU

¢bopmupyrorcs.
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®ot10 2. OcOOCHHOCTH ME30- U MHKPOCTPOCHHUSI KapOOHATHBIX HOBOOOpPA30BaHWU B KaIlITAHOBBIX
nmoyBax Monroauu: A) momepedyHslid cpe3 KapOOHATHOTO Haleta («KOpKW»), Ha (oHE
MCIIKOKPHUCTAINIMYECKOI0 KajJblKUTa BBIACIAIOTCA 00JIOMKH nopoasl WM OTACIBHBIC KpI/ICTaJ'IJ'II)I;
b) kapbonatHelii HameT («KOpka») Ha ImebeHke rpaHoamoputa (a); B) kapOoHatHOE
HOBOO6p330BaHI/IC, CoCToAmECEe M3 MCIKOKPUCTAIIIMYECKOI'O KaJbIUTa (a) Ha IIOBCPXHOCTH
1e6eHKH 0CHOBHOMU 3¢ dy3uBHOM moposl (0); I') HalmeT METKOKPHCTAIIMUECKOrO KaibluTa (a) Ha
noBepxHoctn mecumHkn. Photo 2. Features of the meso- and microstructure of calcareous
neoformations in the chestnut soils of Mongolia: A) transverse section of calcareous coating
(“crust”), on the background of fine crystalline calcite, rock fragments and separate crystals stand
out; B) calcareous coating (“crust”) (a) on the rock debris of granodiorite; B) calcareous
neoformation, consisting of fine crystalline calcite (a) on the surface of the rock debris of the main
effusive rock (b); I') deposit of fine crystalline calcite (a) on the surface of a grain of sand.

M3BecTHO, YTO MOYBEHHBbIE (BTOpUYHBIE) KapOOHAThl MOTYT 00pa3oBaTbCs B pe3ysbTaTe
COBPEMEHHOT0  CTEMHOT0 IOYBOOOpA30BaHMs, HO MOTYT OBITh yHaclelOBaHbl U  OT
MPEIIECTBYIOIMX CTa Ui MOYBOOOpa3oBaHus. B KamTaHOBBIX MOYBaX MOHIOJUN UMEIOT MECTO U
Te, U aApyrue KapOoHarel. Tak, Ha TEppUTOpPHUSX, TIJe MpOsSBIEHHWE KapOOHATOB 3a CYET
BBIBETPUBAHMS MOPOJ MCKIIOUEHO, HANPUMEP, HA DJIIOBUU TI'PAHUTOB, MOKHO C YBEPEHHOCTBIO
TOBOPUTh O HAKOIUIEHMH KapOOHATOB B pe3yJbTaTe COBPEMEHHBIX IMPOLIECCOB, CBA3aHHBIX C MX
OMOTEHHBIM HJIU 30JIOBBIM MOCTYIJICHHEM.

Hapsiny ¢ mpoueccamMu COBpPEMEHHOTO KapOOHAaTOOOpa30BaHUS B KaIITAaHOBBIX IOYBAax
MoHroaMM, pa3BUTHIX Ha MPOJIOBUANBHBIX, AJUTIOBHAIBHO-NIPOTIOBHAIBHBIX M MPOJIIOBUAIBHO-
O3€pHBIX  OTJIOKEHUSX, BO3MOXKHO IpOSBICHHE KapOOHATOB T'HAPOI€HHOTO  T'€HE3HCa,
HAKOMMBIIUXCS B MOYBOOOPA3YIOIIKX [TOPO/IaX AJTIOBHAIEHOTO, TIPOJIFOBUAIBHO -aJUTFOBHATILHOTO
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Tabauna 2. XuUMHUYECKUN COCTaB 30JIbI PACTEHUN CyXux crernedt Monronuu (B uucinutene — % Ha YHMCTYIO 30Jly, B 3HaMeHaTesne — % Ha cyxoe
BemtectBo). Table 2. The chemical composition of the ash of plants in the dry steppes of Mongolia (% per pure ash/% per dry matter).

Yucras SI10
AHanu3zupyemast Oeckap- JE T o SiO>
Buna pacrenus OGoHaTHasi -E-Cx) 5 |R203*| Fe203| Al203|P20s| CaO | MgO | SO3 | K20 | Na2.O | MnO (Fe;03+AL03)
qacTb paCTemm 30.]'[21, %Q sa 23 23
o
% olEe
enan £, |489512 116 23 13 80 63 67 37 154 013 012 2
3MeeBKa : 25 26 06 01 01 04 03 03 02 08 001 001
Diplachne squarrosa 50 36.7 45.1 248 116 80 52 135 58 34 6.0 011 140 5
KOpHH : 18 23 12 06 04 03 07 03 02 12 001 007
41 573 593 67 13 02 52 64 52 37 6.7 0.12 0.09 35
KOBBLIb Ha3CMHaA ' 23 24 03 01 00 02 03 02 02 03 001 001
Stipa capillata o0 |39.0 465 240 122 84 34 142 61 22 240 011 0.8 .
KopHH : 35 42 22 11 08 03 13 06 02 22 001 004
B e s, |438 465 146 13 49 85 66 33 43 146 012 024 1
Aneufgg?gium HazeMHad : 27 29 09 01 03 05 04 02 03 09 001 002
<eudon r‘; um 45 |34 361 167 89 31 48 103 30 42 167 102 022 .
P gropy kopHH : 14 16 07 04 02 02 05 01 02 07 005 001
WHTHIK e s, |476 509 153 21 69 63 57 41 34 153 016 0.09 12
Agropirum cristatum ' 30 32 10 01 04 04 04 03 02 10 001 o0.01
TTOTTbIHb 33 79 115 174 45 40 89 190 68 50 174 051 0.38 3
Artemisia frigida Hasemuas ' 03 03 06 02 01 03 06 02 02 06 001 001

IIpumeuyanne k Tabdaume 2. AHaIM3Bl BHINONHEHH B J1a00OpaToOpuu
uM. M.B. JlomonocoBa ananmutukoM E.C. I'opsiueBoii. * — mokaszarenb R2O3 — cymMMa TOMyTOPHBIX OKHUCIIOB — BKJItoYaeT B ceOst kpome FeoOs u Al,O3z psin npyrux
3JIEMEHTOB, 10ATOMY Mokaszateian R,0s u cymma Fe;03+AlO3 moryt He coBnazaTh (mpuM. aBt.). Note to Table 2. The analyzes were made in the laboratory of the
Geography Faculty of the M.V. Lomonosov Moscow State University by the analyst E.S. Goryacheva. * — R203 index (sum of sesquialteral oxides) includes Fe;Os
and Al,O3 as well as some other elements, therefore R,O3 indices and sum of Fe,O3+Al,O3; may not match (author's note).

I'eorpa¢uueckoro ¢akyiaprera MOCKOBCKOIO T'OCYAApCTBEHHOTO YHHBEPCHTETA
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WA O03€PHO-IIPOJIIOBUAJIBHOTO TMPOUCXOXKICHUS, B TOM YHWCIE€ W3 BOJ MOIIPYIHBIX O03€p.
EcTtecTBeHHO, 4TO TreHe3nc KapOOHATOB B MOYBAX, (DOPMHUPYIOIIMXCS Ha Pa3HBIX MO T'CHE3UCY U
COCTaBY MOYBOOOPA3YIONIUX MOPOAAX, MOKET ObITh PA3THUHBIM.

Tadmmua 3. Conepxxanue kapoonaroB (CaCOs) B HaTeuHbIXx «kopkax». Table 3. The content of
CaCOs in travertine “crusts”.

Ne MecTto B3siTHS 00pa3ua I'nyouna B3siTus odpasua, cm| CaCOs %
1 | KapGonarnas kopka Ha 3 (y3UBHOI TTOPOIE [Ilebenka, nexaras 82 1
(ceBep cyxocTenHOU 30HBI MOHTOIHH) Ha TIOBEPXHOCTH TIOYBBI '
2 Kopka Ha necuanuke [le6enka, nexaras
80.2
(Bocrounast Monrosust) Ha MOBEPXHOCTH MOYBBI
3 P. 93 (lenTpansHas MoHrows) 70-80 89.2
4 P. 151 (I'o6u Anrait) 40-50 57.3

Conepxxkannie CaCOs B kapOOHATHOM TOPU30HTE MAJIOMOITHOW TOPHO-CYXOCTEITHOM TOYBHI,
dbopmupyromeiics Ha HekapOOHATHBIX OTJIOKEHUSAX, OOBIYHO JjoctHraet Bcero 2.5-3.75%.
PaccMoTpeHne mmoj OMHOKYISPOM JTOH IMOYBBI ITO3BOJISICT YBHJIETH CJCAYIONIYIO KapTHHY:
MIECYMHKH CJIIOBHO OJICTHI IMMYIIUCTHIM MEIKOKPUCTAITMYCCKAM KAJIBIIUTOM, KOTOPBIH B BHJIC MIAITKA
MMOKPBIBAET TMOBEPXHOCTh MECYMHKH JIMOO OKyThIBaeT ee 1enukoMm (doro 2 I'). B manHOM ciydae
KapOOHAThI MOTYT OBITH CBSI3aHBI KaK C OMOT'€HHBIM, TaK U C 30JIOBBIM MOCTYIIJICHHUEM, B OTIIMYUE OT
HaTeuHBIX 0Opa3oBanuii (Goto 2 A-B).

Bompoc o kapOoHaTu3alMu Kak 3J€MEHTapHOM IOYBEHHOM IIpoliecce OBl PacCMOTPEH B
MoHoTpadun «IDJIeMEHTapHbIe TOYBOOOpa3oBaTeNbHbIC mMporecch» (1992). B mocneanue TobI
npo0ieMa MPOUCXOKJICHUS IOYBEHHBIX KapOOHATOB M (opMa HX BBIJIEICHHUS B IOYBEHHOM
npoduie, a TaKke mpodiieMa Bo3pacTa KapOOHATHBIX HOBOOOpPA30BaHUI MPHBIICKAET OOJIBIIOE
BHUMaHue Mo4BOBea0B M reosioroB (bponnmkoBa u ap., 2017; Kosma, 2004; Xynsakor, 2009;
Agatova et al., 2016; Landi et al., 2003; Durand et al., 2010; Rudoy, Baker, 1993; Vogt et al., 2018;
Zamanian et al., 2016).

W Tem He MeHee ATOT BOMPOC MOKa HEJb3s CUUTaTh perieHHbIM. Hac uHTepecoBana npobiema
reHe3uca KapOOHATOB B KallITAHOBBIX MOouBax MoHronuu, GopMUpYIOLIIUXCS Ha TPOTIOBUATBHBIX U
AJUTIOBUATIBHO-TIPOJIIOBUANIBHBIX M MPOJIIOBUAIBHO-03€PHBIX, MPEUMYIIECTBEHHO HEKapOOHATHBIX
OTJIOKEHUSAX, HO C BKJIIOYEHHUEM B MPOQUIIb MOYB OTIACIbHBIX CUIbHOOKAPOOHAUYEHHBIX JTUH3 WU
npocioeB (doto 106). Kak ObLI0 T1OKa3aHO BHINIE, B KAIITAaHOBBIX I0YBaX MOHroImw,
dbopMUpYIOLTUXCS B OCHOBHOM Ha HEKapOOHATHBIX OTIOXKeHUsX, cojepkanue CaCO3z B TOpU30OHTE
Bca moxer pmocturath 25-29%, 4TO He CBOWCTBEHHO CTEMHBIM IIOYBAM, Pa3BUTHIM Ha 3JIIOBUU
KHUCTIBIX MOPOJI UK MEPEOTI0KEHHOM MaTepuase MajJokapOOHAaTHBIX nopo. [IpucyrcTBue nuH3 u
MPOCTIOEB MYYHHUCTBHIX KapOOHATOB B KAIITAaHOBBIX MOYBaX MOHIOJMU CBHUAETEIBCTBYET O
HaKOIUICHMH KapOOHATOB B HECOBPEMEHHBIX YCIOBHUSX MOYBOOOpA30BaHUS, a HE B TEPUOJ
(dhopMHUpOBaHHS TTOYBOOOPA3YIONINX MOPOJ. BeposTHO, 3TO CBA3aHO C BKIIOUEHHEM KapOOHATHBIX
JIUH3 ¥ MIPOCJIOEB B MPOJIIOBUAIBHO-AETIOBUATIbHBIE H 03€PHO-AIITIOBUATILHBIE OTI0XKEHUS. MOKHO
MPENNONOKUTh, YTO HAKOIUIEHHE KapOOHATOB MOIJIO MPOHMCXOMUTh Ha pyOexke TMO3JHEro
IUIeHCTOIleHAa U TOJIOIEHa B TOJANPYAHBIX 03Epax aHAJIOTHYHO TOMY, KaK HaKalUIMBallUCh
KapOOHaThl B reocucTeMax noanpyaHsix ozep Anrtas (bponnukoBa u np., 2017; ByrBuiioBckuii,
1993; Agatova et al., 2016; Carling et al., 2011; Rudo, Baker, 1993).

OpHako O3TOT BONPOC B HACTOSIIEE BpeMs OCTAaeTCs HEpelmleHHbIM. [lo  JaHHBIM
M.A. bponnukoBoit ¢ coaropamu (2017), neranbHO HW3YYUBIIMX KapOOHATHBIE HATEKH B
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OTJIOKEHUSAX o3epa Ak-Xoib, J0Ka3aHO, 4yTO o3epHblie oTioxeHus HO-B Anras oTHOcsTCS B
OCHOBHOM K T'0JIOLIEGHOBOMY BO3pacTy, HO IPU 3TOM B COCTaBe KapOOHATHOTO FOPH30HTA HUKAKHUX
MPU3HAKOB 03epHOU Quiopsl U (ayHbBl HE OBLUIO OOHAPYKEHO, TO €CTh BOMPOC O TEHE3UCE
MYYHHUCTBIX KapOOHATOB B MPO(HIIE KAIITAHOBBIX IIOYB 3TOTO PETHOHA OCTACTCS OTKPBITHIM.

MBI CKJIOHHBI CYHMTATh, YTO MEPreIUCThIC MYYHUCThIC KapOOHATHI B MPO(UIC KallTAHOBBIX
1mo4B MOHTOJIUM YHACJICIOBAHbI OT MPEAMISCTBYIOMHUX THAPOMOPGHBIX CTAJUNA TTOYBOOOPa30BAHUS
Y, BEPOSATHEE BCEro, MPHUBHECEHBI BMECTE C IMPOJIIOBHAILHO-ICITIOBUATBHBIMUA U TIPOTFOBUATBHO-
O3EPHBIMU OTJIOKCHHSIMH C COCEIHUX TEPPUTOPHI, TO €CTh B JaHHOM Cllydae KapOOHAThI
penukToBbIe. Hapsay ¢ pemMKTOBBIME KapOOHATAMH B KAIITAHOBBIX MOYBaX MOHTOJIMU OTMEUYACTCS
HaJIMYMe HECOMHEHHO CBEXHMX TMOYBEHHBIX KapOOHATHBIX HOBOOOpa3oBaHH, (DOPMHUPYIONIUXCS B
pe3yibTaTe COBPEMECHHBIX TIOYBEHHBIX IPOIECCOB, B TOM YHCIE OHOTCHHBIX, O 4eM
CBUJICTEILCTBYIOT (DAKTHI, IPUBEICHHBIC BHIIIIC.

KapOoHnaTHbie HOBOOOpa3oBaHWs, KaK COBPEMCHHBIE, TaK W PEIUKTOBBIC, B CTCIHBIX U
CYXOCTEITHBIX IT0YBAaX IMPEJCTABICHH B OCHOBHOM MEIKOKPUCTAJUTMYECKAM KalbluToM. K
HACTOSIIIIEMy BPEMEHHU CTPOCHHE KapOOHATHBIX HOBOOOPA30BaHWI B Pa3HBIX MOYBAX JIOCTATOYHO
noapoOHo m3ydeHo (bpornnukora u ap., 2017; Jobposonbckuii, 2001; Kosma, 2004, 2008; Korna,
XoxnoBa, 2015; JlebeneBa, OBeukun, 1975; Cokonoa u np., 1987, Xoxmosa, Cenos, 2000;
Xoxmosa, Ky3nenosa, 2002). MupoBoii onbIT ux usyuenust 00006imeH B MmoHorpaduu N. Durand c
coaBropamu (2010). OxgHako JaHHBIX 00 0COOEHHOCTAX KapOOHATHBIX HOBOOOPA30BAHMSX B IMOYBAX
CyXHX CTeriell MOHTOIHMH, Pa3BUTHIX HAa Pa3HBIX TOYBOOOPA3YIONIUX ITOPOaX, MPAKTHISCKH HET.

Huxe paccMoTpum MOpGOJIOTHYECKYIO BBIPaXKEHHOCTh KapOOHATOB B KaIlITAHOBBIX IOYBAX,
(dbopMUpYIOLITUXCS HAa Pa3HBIX OTJIOKEHUSIX: Ha AJIIOBUH IUIOTHBIX MOPOJ, HA PHIXJIBIX CYIECYaHbIX U
CYINIMHUCTBIX OTJIOXKEHHUSX pa3HOro TeHe3Hca, B TOM YHCIE C BKIIOYEHHEM MEpPresIUCThIX
KapOOHATOB.

1. KapGonatHbsie HOBOOOpa3oBaHUS B IMOYBaX, (OPMHUPYIOIIUXCS Ha DJIIOBUU TPAHUTOB H
ANIIOBUU OCHOBHBIX IMOPOJ, a TaKKe€ Ha JPEBHHUX MaJe030MCKUX MecYyaHHKaxX, OYEHb CXOXH IO
cTpoeHuio u coctaBy. OHH 00pa3yloT KapOOHaTHbIE HAaTE€KW Ha HIDKHEH CTOpPOHE KaMEHHMCTBIX
BKIIIOYEHHUI B poduiie cyxocTenHbiX mouB Mourosmu (poto 2 A-B).

2. B cynecuaHbIX MOYBaxX MEIKOKPUCTAJUIMUECKUN KaJbIUT CO3/aeT OOIIyI0 OeiecoBaTOCTh
KapOOHATHOTO TOPU30HTA.

3. B CyrnmuHUCTBIX MOYBAaX OH MHOTI/IA KOHLEHTPUPYETCS IO MOpaM U XO0JlaM KOpHEH B BUJE
MULIEUIAPHBIX KapOOHATHBIX BbIACICHHII.

4. Ha cynecuaHbIX U CYTJIMHHUCTBIX OTIOXKEHHUSIX C BKIIOYCHHEM MYYHHUCTBIX MSTEH U MPOCIOEB
KapOOHATHBIN TOPU3OHT HEOJHOPOEH MO KOJIMYECTBY KapOOHATOB.

5. B KamrTaHOBBIX MOYBaX, PA3BUTHIX HA JABYWICHHBIX OTIOXKEHUSX, MUKPOKPUCTAIITNIECKHUMA
KaJIbIUT KOHIICHTPUPYETCS Ha KOHTAaKTE€ S3TUX OTJIOKEHHH, MPH 3TOM YacTO IMOJ TalbKOH
BBIJICTISIIOTCS MyYHUCTBIE Oeniechle KapOOHATHBIE MATHA.

6. B KamTaHOBBIX MPOMBITHIX TMECYAHBIX I[I0YBaX C BKIIOUEHUEM IIeOHsS KapOOHATHI
MIPEJICTaBJICHbl CKOPJIYMIOBUIHBIMA HAaTEKaMH «KOPKaMH» IO HUXHEW cTopoHe mebns. [lpu stom
YETKO MPOCICKUBACTCS IUKINIHOCTH B HAKOTUIEHHH KapOoHATOB ((oTo 2 A).

N3ydeHne kapOOHATHBIX HATEKOB CBUAETEIHCTBYET O OOJBIION arpeCCHBHOCTH KapOOHATHBIX
HOBOOOpa30BaHUM, KOTOPHIE MPOHUKAIOT MO TPEIIMHAM BIIyOb MOPOJIBI, pa3pylias MOBEPXHOCTb
MHUHEPAJIOB, M MPHUBOJIAT K SIBICHHSAM MeTacomaro3a. I[IpOMCXOAMT Tak Ha3biBaeMbIii «Salt
shattering», korga KaJbI[MT KPUCTAUTU3YETCA B MHKPOTPEIIMHAX, PACTET W MPOBOLUPYET
nanpHeiIee pacTpeckuBanue nopoas! (bponnukosa u np., 2017).

JlanHbie BasioBoro aHanmu3a (Ta0n. 4) CBUJCTENBCTBYIOT O BBICOKOM COJICP)KAHUH B
CKOPJIYTIOBUIHBIX KapOOHATHBIX HaTekax He ToJibko Ca, Ho SiO2 u R203. OtHomenne SiO2/R203 B
paspe3e 94 — 3.4, B paspese 151 — okoio 6, 4TO CBUAETENHCTBYET O BBICOKOM COJCpPKAHHUH
KpeMHe3eMa B HAaT€YHBIX KapOOHATHBIX KopkaX. CyOMHKPOCKOMWYECKHE WCCIECIOBAHUSI C

OKOCHUCTEMBI: 5KOJIOT'MA 1 AMHAMUKA, 2019, Tom 3, Ne 4



[TAHKOBA, IMHOBA 93

MUKPOAHAJIN3aTOPOM MOKAa3bIBAIOT, YTO B KApOOHATHBIX KyTaHaxX HapsAay ¢ aMOp(HBIM
KPEMHE3eMOM €CTh OUY€Hb MHOTO BKJIFOUEHHBIX CHJIMKATHBIX 3€PEH, YTO JOKAa3aHO MCCIIeIOBAHUAMU
M.A. BponnukoBoii ¢ coaBropamu (2017). Ocoboe BHUMaHHE MbI YICTHIN U3yYCHUIO MYYHUCTBIX
KapOoHaToB B mouBax Bocrtouno-Monrosbckoii paBuuHbl (ITankoBa, 1964). CoctaB My4HHCTHIX
BbIJICJIEHUN KapOOHATOB Mbl M3y4ald B KalUTAaHOBBIX MOuBax BocToyHO-MOHIOJIBCKOI paBHUHBI
(ITankoBa, 1997). Oto KpynHble Oenecble MYy4YHHUCTbIE @ATHA, JuamerpoM A0 50 cM,
pacriosiokennbie Ha riryoure 50-120 cm (doto 1 a). X XuMHUYeCcKuii COCTaB CBHJCTECILCTBYET O
SBHOM TIpeo0OJajaHuu B HUX Kaublws (Tadin. 5). IoBeimieHHOe mporieHTHOEe conepikanue SiO:
(Tabs. 6) B maHHBIX OOpaslax CBA3aHO C OOJIBIION MPHUMECHIO IECKa, KOTOPBIH 00BOJIAKHBACTCSI
kapOoHaTtamu. Bricokoe mporieHTHOE coaepkanue kapooHaToB (18-22%) B kapOOHATHBIX MSTHAX U
MOYTH TIOJIHOE OTCYTCTBHE KapOOHATOB B TOM K€ pa3pe3e Ha TOH ke TIyOWHe, HO 3a MpeieinaMu
ATOTO MATHA IMO3BOJSIET TOBOPUTH O HE MOYBEHHOM IPOUCXOXKICHUU JTAHHBIX HOBOOOpA30BaHMU.
OTO MOATBEP)KIAET BBICKA3aHHOE BHINIE TIOJOKEHHWE O TPUCYTCTBHHM B KaIITAHOBBIX MOYBaX
MoOHTOIHMH He TOJILKO COBPEMEHHBIX, HO M PETMKTOBBIX KapOOHATHBIX HAKOTUICHHH, COIEPIKAIIXCS
B UCXOJHOU MOYBOOOPA3yIOIICH MOpoie.

Tabauna 4. CoxpallleHHbI BAJTOBOW aHAIM3 KapOOHATHBIX HATEKOB U3 «KOPOK», 00pa30BaBIINXCS
MoJl rayibkoii B mpoduie kamraHoBeix mouB. Table 4. Shortened bulk analysis of carbonate
pendants (“crusts”) formed under pebbles in the profile of chestnut soils.

Purpockom-  Mlorepsi ot 1 g3 | o o Fo 0, ALOs | Ca0 | MgO | SO
Ne paspesa [yeckas Biiara NPOKaJIMBaHUSI

B % B % Ha MpoKaJeHHYIO U OeckapOOHATHYIO HaBECKY
94 0.53 2.46 27.08 16.63 3.45 13.28 50.39 4.02 0.99
151 0.26 7.67 1479 531 312 219 4417 919 -

Ta6auna S. ConsHokucnas (0.2N) BBITSKKa MydHUCTBIX KaPOOHATHBIX CKOTUICHHH B KaIlITAHOBBIX
nmouBax Bocrouno-Monromsckoii paBaunbl. Table 5. Hydrochloric acid (0.2N) extract of powdery
calcareous accumulations in chestnut soils of the East Mongolian plain.

C CaO | Mg [MgO | CaCO
Ne it Ne pazpesa I'nyouna odpa3ua, cm 2 I 2 I g I g | e
B % Ha 100 r mo4BbI
1 213 45-52 7.02 983 0.28 046 2207
2 378 70-78 6.69 936 0.7/ 095 1837

PaccmaTpuBast 0cOOEHHOCTH KapOOHATHOTO MPOQUIS KalITAHOBBIX MTOYB MOHTOJIMH, CIIEYeT
ele pa3 MoJUepKHYTh, YTO TIIyOWHA BCKHUITAHUS, MOIIHOCTh KapOOHATHOTO TOPU30HTA, KOJIMYECTBO
KapOOHATOB XapaKTepH3YIOTCS OYEHb OONBIIUM pasHooOpasuem (puc. 2, Tabm. 1). BemumuuHbl
IJIyOMHBI BCKMIIAHUS KAIITAaHOBBIX IMOYB KOJIEONIOTCA OT MOBEpXHOCTH MouBbl A0 80-140 cwm.
ITo ryOuHe BCKUMAHKMs MbI BBIACTHIM 4 BHAa TMOYB: BhICOKOBcKumaromue (Bckunanue ot HCI
HAaYMHAETCSI B BEpPXHUX 25 cM), OOBIKHOBEHHBbIE — THUNUYHBIE (Bckumanue c¢ 25-50 cm),
BbIILIEIOUYEHHbIE (Hayano BckumaHus B mpenenax 50-100 cM), mpoMbITbie, B KOTOPBIX BCKHUIAET
JMIIB KapOOHATHAasi «KOpPKay M0 HIKHEN cTopoHe 1ieOHs Ha riyoune 80-140 cm.

Bbonbmioe pacrnpocTpaHeHHe CpeAd KaIlTaHOBBIX IMMOYB MOHIOJIMM HMMEIOT BBINIEIOUYEHHBIE
MOYBBl, (opMHUpYIOIIMECS Ha JIETKMX HEKapOOHATHBIX OTJIOKEHHUSX, OOJaNaroIMUX BBICOKOU
¢unpTpanmonHol crnocoOHocThi0 (Poro 1 6 — KamTaHOBas MOYBa Ha MEecYaHOM HaHoce). [lpu
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OMM3KOM TOJCTUJIAHWM TECUAHBIX TOPU30HTOB TI'PABHUHO-TAICYHUKOBBIMU  OTJIOXKCHHUSIMU
(bopMUpYIOTCS TITyOOKOBBIIIEIOYEHHBIE WM TPOMBITBIE IOYBBI, JISi KOTOPBIX XapaKTEPHO
HUYTOXHO Manoe koymdecTBo kapOoonaroB (CaCO3z — 0.2%). CyrnuHHCTBIE KAIITAHOBBIC TIOYBHI C
HETPOMBIBHBIM BOJHBIM PEKUMOM, 00J1aJat01e 3HAUUTEIIbHO MEHbBIIEH (QUIbTpALNe, COIepKar,
KaK TMpaBujIo, OOJbIIee KOJMYECTBO KapOoHATOB. OgHAKO OOBSCHUTH pPE3KUE KOJICOAHHS B
coJIep’KaHUK KapOOHATOB U IIyOMHE KapOOHATHOTO TOPH30HTA (PUC. 2) TOJIBKO pa3HON CKOPOCTHIO
COBPEMEHHBIX IMPOIECCOB BHIIIEIAYNBAHUS KapOOHATOB HEIb3s, 3TH PAa3JIn4Ms CBS3aHBI, B MIEPBYIO
ouepesb, KaKk ObUIO OTMEYEHO BBIIIE, C MCXOJHOH HEOJHOPOIAHOCTBIO COJEp)KaHUs KapOOHATOB B
MTOYBOOOPA3YIOIIHNX MTOPO/IAX.

Tabuamua 6. BanoBoii cocTaB MydyHUCTBIX KapOOHATHBIX MATEH B KalITAaHOBBIX MTOUBaX BocTo4yHo-
MOoHTOJILCKOM paBHUHEI (B unciuTene — % Ha abCOTIOTHO CYXYIO HaBECKY, B 3HaMeHaTene — % Ha
npokajieHHyro HaBecky). Table 6. Bulk composition of powdery calcareous spots in chestnut soils
of the East Mongolian Plain (% per completely dry sample/% per calcined sample).

® 5 I'urpo-| MoJiexky-
51;3_ < IHoreps ot CKOIH-| JIApHOE
o £ |mpoxammBanms, SiO; | R,03 |FeO3| Al,Oz| CaO | MgO |ueckasi| oTHome-
- % % BJara, | aue SiOy/
-, o % R203
62.43 8.64 096 7.68 12.52 0.69
213 1 45-52 >17 66.24 10.27 0.97 8.15 13.28 0.72 2.94 1
68.28 11.18 146 4.72 9.02 0.78
378 | 710-80 914 17511 123 161 1069 942 o086 | 2> |

Murpamust kapOoHATOB B Ipoduiie KamTaHOBBIX MOYB MOHTOJIMM MPOUCXOJUT B KOPOTKUH
JIETHUW JTOKUTUBBIN TIEPHOJ — 9TO BpeMsi OYpHOM Beretamuu pacteHuid. OOoraiieHne MoYBEeHHBIX
pPacTBOPOB YIJICKUCIOTOM 3a CUET JbIXaHWUS PACTCHHH W IMPOIIECCOB PA3JIOKEHUS OPraHUYECKUX
OCTaTKOB B COYCTAHUM C JIMBHEBBIMH JIOKISIMH M BBICOKUMHU (UIBTPAIMOHHBIMUA CKOPOCTSIMHU B
MOYBaXxX JIETKOTO T'PaHYJIOMETPUUYECKOTO0 COCTaBa OOCCIEYHMBAIOT B 3TOT IEPHO/I BBIIICIIAYNBAHNE
KapOOHATOB. DTOMY TakKe CIOCOOCTBYIOT TOCTOSSHHBIC OTHOCHTEIBHO HH3KHE TEeMIIepaTyphl
nouBbel. OOpaTHass Murpainus kapOOHATOB, CBOMCTBEHHAs CTEMHBIM TouBaM EBpomeiickoil vactu
Poccun B mepuon netHux 3acyx (AdanaceeBa, 1948), B mouBax MOHTOIMM TMPAKTHYECKH HE
MIPOSIBIIIETCSL B CBSI3U C JIETKUM TPaHyJIOMETPUYECKUM COCTAaBOM IOYB, a HAa MECYaHO-TPABEIUCTHIX
OTJIOKEHUSAX Takas MWrpanus BooOme wuckiIoueHa. Hackonapko TIy0OKO UAET mpoliecc
BBIIIEIAYMBAHUST KapOOHATOB M MPOMUCXOJUT JH BBIHOC HMX M3 IOYBEHHOTO NPOMHIISL, MOXKHO
OTBETUTH, JIMIIb IPOAHAIM3UPOBAB BOJHBIA peXuM mouB. [IpoBenecHHBIE HAMU HCCIICIOBAHMS
(ITankoBa, 1964) mnokazanu, 4YTO Ha CYTJMHUCTBIX KAIITAHOBBIX IIOYBAX MPOIECC BBIHOCA
kapOoHaToB orpannuyuBaetcs Toimed 40-100 cm. MenHo Ha 3Toil TiyOHHE OOBIYHO BBIJIEISIETCS
ropu3oHT Bca. Ha cymecuanbix mo4Bax BhIllleJIaudBaHue UAET Toyoxke. OTCyTCTBHE KapOOHATOB B
OTIIeNbHBIX pa3pesax no rayounsl 80-140 cMm mo3BOMNsSET clienaTh BBIBOA O TOM, YTO KapOOHATHI B
COBPEMEHHBIX YCIOBHUSAX B JIETKHX MOYBAX MOTYT COJIEP>KaThCs JIUIIbL BO BTOPOM TOJIYMETpPE WU
Ja’ke BO 2-M METpe MOYBEHHOTO Mpoduiis, 3aepKUBasCh BBIIIE UMb MO KPYIMHOW rampkoil. Ha
MEeCYAHbIX MOYBaX C OIU3KUM I'PaBUHHO-TAT€YHUKOBBIM MOJICTHIIAHUEM MPOUCXOIUT, HECOMHEHHO,
BBIHOC KapOOHATOB B 0OoJiee TIyOOKHE TOPU3OHTHI, JaXKe 3a MpeeNibl MOYBEHHOTO MPOQHIISL; U B
3TOM ClIy4ae TOJBKO IO HIDKHEH CTOpoHe mIeOHs OOHApYKHBAIOTCS KapOOHATHBIE KOPKOBBIC
oOpa3oBaHUsl.
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BrIBOaBI

B urore paccmoTrpeHuss KapOOHAaTHOCTM KaK T'€HETHYECKOI'O IOKAa3aTelsl CYXOCTENHbBIX IOYB
MOHroaMu NoAYEPKHEM CIIETYIOLIEE.

1. B mpodune cyxoctenmHbix (KamTaHOBBIX) MOYB MOHTroNMHU B OOJIBIIMHCTBE CIIydacB
00s3aTEIbHO  TPUCYTCTBYET KapOOHATHBIM TOPHU30HT, HO MOIIHOCTh Bca, riyOmHa ero
pacnojyio)keHusi, ¢opMa KapOOHAaTHBIX HOBOOOpa30BaHWIl 3aBUCAT OT IPAHYIOMETPUUYECKOTO
COCTaBa U UCXOJHON OKapOOHAYEHHOCTH IOYBOOOPA3YIOLINX MTOPOJ.

2. KpynHble My4HHCTO-KapOOHATHBIE MATHA U MPOCION CHIIBHOOKapOOHAYEHHOTO MaTepuaa
SIBHO YHACJI€J0BaHbI OT MOYBOOOpa3ywoImuX nopoJ. B Hacrosiiee BpeMsi UAET NPEUMYIIECTBEHHO
HE HAKOIUIEHHE, a pa3pylleHue MYYHHUCTHIX KapOOHATHBIX FOPHU30HTOB M BBIHOC KapOOHATOB U3
nouBeHHOro npoduis. JlaHHbIi BeIBO cornacyercs ¢ BeiBogaMu KA. Ydumiesoii (1984), a Taxke
¢ BeIBOAaMu Apyrux aBropoB (Horuna, 1978, 1989; Horuna, Y¢pumuena, 1984; [louBennsii ...,
1984; Xynskos, 2009).

3. OpmHako, Kak TOKa3ajlW Halld JaHHBIE, B pE3yJbTaTe COBPEMEHHOTO CYXOCTEITHOTO
mo4yBooOpa3oBaHusi B MOHToMM M B HACTOSIIEe BpeMsl OTMEUAeTCsl HEKOTOPOE IMOCTYIUIEHHE
KapOOHaTOB B MpO(uib KalITaHOBBIX IMOYB M (OPMUPOBAHHE KApOOHATHOIO TOPU30HTA Kak
FeHETUYECKOTO TMOKazaTedsl CyXocTenmHbIX mouB Mouromuu. OO0 3TOM  CBHJIETENIbCTBYET
MPUCYTCTBUE C€1a000KapOOHAYEHHBIX TOPU30HTOB JaK€ B TMOYBaX, (QOPMHUPYIOIIUXCS Ha
HEKapOOHATHOM CyIeCYaHO-TIECYaHOM MaTepHhalie W JJIIOBUU IUIOTHBIX HEKapOOHATHBIX IMOPOJ.
Hanuuue xapOonatoB paxe B mpoduse 3THX MOYB, B TOM 4YHCIE B BHUJE KOPOUEK — HATEKOB,
CBHU/IETEIILCTBYET O TOM, YTO B 3TU IOUBBI U ce€iuac MpoI0JDKAIOT MOCTYNATh KapOOHAThI. A myTei
UX TOCTYIUIEHUS HAa HACTOSIIUN MOMEHT MOXKHO IPEINOJIOXKHUTh /Ba: OMOTE€HHBIH M 30JIOBBIM.
O OGMOTeHHOM TMOCTYIUICHUH CBUJIETEIHCTBYET 30JIbHBIN cocTaB pacTeHui (Tadi. 2). K coxanenuto,
KOJIMYECTBEHHBIMU JaHHBIMH OO0 50JI0BOM IIOCTYIUIEHMH KapOOHATOB B KAITAHOBHIE IOYBBI
MOHroIMH MBI B HACTOSIIIEE BPEMSI HE PACIIOIaraeM.
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CARBONATED SOIL PROFILE AS A GENETIC INDICATOR
FOR DRY-STEPPE (CHESTNUT) SOILS OF MONGOLIA
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In the most of the cases, Mongolian chestnut soils are specified by the presence of powdery carbonates
horizon, the content of which reaches 1.25-25-30% for CaCOs. At the same time, the carbonate
horizon is usually not equally manifested on different walls of even one soil pit. It is characterized by
the presence of highly carbonated spots with different diameter, 20-50 cm, or it is detected as
interlayers of various thicknesses at different depths of the soil profile. At the same time, a carbonate
horizon may be detected on one wall of the soil pit. However, on the other side of the soil pit wall, this
horizon may be absent. The paper describes carbonate specification as a genetic indicator of dry-
steppe soils of Mongolia. The carbonated profile of Mongolian chestnut soils is considered. It is
shown that soils may vary significantly in effervescence depth and in amount of carbonates, which is,
in our opinion, due to the specificity of soil-forming rocks, however, not due to modern soil formation.
Lenses and layers of powdery carbonates in the profile of chestnut soils are not the result of modern
soil formation. This is the relic horizon, inherited from the parent material. Presently it is in the
process of decomposition. At the same time, the modern carbonating process still manifests itself in
the chestnut soils of Mongolia as a very weak carbonation of the fine-earth material. This is due to the
biogenic accumulation of carbonates, or due to the aeolian intake of carbonates, as evidenced by
carbonate crusts occurring even on the surface.

Keywords: calcareous horizon, powdery carbonates, travertine calcareous crusts, modern and relict
calcareous formations.
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PACIIPOCTPAHEHME AJIJIEPTEHHBIX PACTEHUI HA TEPPUTOPUA POCCHUHA
N KA3AXCTAHA: ITPOBJIEMbBI U3YYEHUSA 1 HEKOTOPBIE PE3YJIBTATbBI
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PacmipocTpaneHHOCTs ayuteprudecknx 3a00JIeBaHW B HACTOAIIEE BpPEMsl CTalla OYEHb IHPOKON B
WHIYCTPUATIBHO Pa3BUTHIX cTpaHax. OpHa U3 BaXHEHIINX NMPUYUH aJJICPTUX — TBUIBIA PACTCHHIA.
Aneprueil Ha TBUIBILY — MOJUIMHO30M — CTPajaceT KaXIbId YETBEPTHIN KUTENb IJIaHEThl. B manHOU
paboTe HaM XOTeNoCch OBl MPENCTAaBUTh HEKOTOPBIE MOMXOJbl K HW3YYEHHUIO PaCIpPOCTPaHEHUS
AQUIEPTeHHBIX pacTeHuit Ha Tepputopun Poccum u Kazaxcrana. beuid mpuUMEHEHBI CIEIYIOLTHE
MOAXOJIBI K TeOrpaduuecKoMy aHAJIN3Y PaCIPOCTPaHSHUSI ajNICPreHHBIX PACTCHUM:

e kapTorpadipoBaHHe  KONWYECTBA BHJAOB  aJUIEPTeHHBIX pacTeHHWH B  pacueTe Ha
aJMUHUCTPATUBHBIC €IMHUIIBI;, pacdyeT ajUIepreHHON OMAaCHOCTH W KapTorpadupoBaHUE «UHAEKCA
aJJIEPreHHOCTIY;

® aHAJIN3 KOJUYECTBEHHON XapaKTepUCTUKH AJJIEPreHHOW MNOTEHIMAJIbHOM OMAaCHOCTHU KaxJou
aIMUHUCTPATUBHOMN €MHHULIBI B COOTHOIIEHUH C HACEJIEHUEM;

® OIICHKAa 3aBUCHMOCTH MapIIPyTOB IEPEHOCa MBUIBIEI AJUIEPTeHHBIX BUAOB OT OCOOSHHOCTEM
PO3bI BETPOB B FOPOJIaX;

® OIICHKA BO3JICUCTBHUSI aJUIEPreHHBIX BUAOB MHTPOAYLEHTOB HA 3I0POBHE HACEIICHUS;

® OIICHKa MOP(OJOTHYECKOTO CTPOCHHS TMBUIBLIEBBIX 3€peH M €ro poid B (QOPMHUPOBAHHU
AJJIEPTeHHBIX PEAKIIUA.

B 3akmroueHue JlaHbl PEKOMEHJAIMKM 110 CHHXKEHHUIO OIACHOCTH BO3HUKHOBEHUS MOJJIMHO3A
y QJJIEPTUKOB.

Knrouegvie cnosa: annepreHHble pacTeHUs, NOJUIMHO3, WHAEKC aJUIepreHHOCTH, IEepeKpecTHas
aJuleprus, KapThl paclpOCTPAHEHUS.

DOI: 10.24411/ 2542-2006-2019-10047

PacnpoctpaneHHOCTh anjepruyeckux 3a00JeBaHU B HACTOSAIIEE BPEMsI CTajla OYEeHb ITMPOKON
B MHJYCTPHAJIbHO Pa3BUTHIX cTpaHax. OHA U3 BaXKHEUIINX MPUYHH aJUIEPTUU — MbUIbIA PACTEHHH.
Anneprueil Ha MNbUIBIYY — MOJUIMHO30M — CTPAJaeT KaKJbli YETBEPTHIM JKUTENb IIJIAHETHI.
CuMITOMBl TOJUIMHO3a2 HAYMHAIOTCS, KOI/a KOHIIEHTpAlUs MbUIBLIBI B BO3AyXE JOCTUTAeT
MIOPOTOBBIX 3HaueHUH. OmnacHelid npenen B cpeaHeM cocrasiseT 10-20 mblabLEBBIX 3€peH B 1 M
Bo3ayxa. [lpuiblieBas aneprusi NPOSIBISETCS alIeprUu4ecCKUM PUHUTOM W KOHBIOHKTUBUTOM,
T.€. BBI3bIBAET HACMOPK, KallleNlb, IEPIIEHNE B FOPJI€, a TAKKE CIE30TOYUBOCTb, 3yl U TIOKPACHEHHE
BEK. AJuiepruyeckasi peakiusi MO>KET BbIpakaTbCsl B OpoHXOCHa3zMax, MpHCTynax OpOHXHabHOM
acTMbl. MakcuMasbHasi KOHLEHTpAIMs MbUIBIBI B BO3AYyX€ HAOIIOAAETCS B TEIUIYIO COJHEYHYIO
MOTO/y, a JI0K/b U 3aCyXa TOPMO3SAT CO3PEBAHME MbUIbIIBI, TO3TOMY aJUVIEPTUKH B TaKylO MOTOAY
YyBCTBYIOT ceOs JIydlie.

N3BectHo 60see 700 BUIOB pacTeHH-aJIJIEPreHOB. B MeIUITMHCKON IUTEpaType UX JEISIT Ha
TpH TPYIIBL: JEPEBbs, 37IaKU U COpHBbIE TpaBbl. OHM IBETYT B Pa3HOE BPEMs, IIOATOMY OOOCTPEHHS
MOJUIMHO3a IPUXOAITCS Ha J1Ba EPUOJIa; BECEHHE-JICTHUH (C Hayaia anpeis 10 CepeluHbl UIOHS —
JIEpEBbsl) U JIETHUH (MIOHB-UIOJIb — 3J1aKH, C KOHIIA HIOHS /10 KOHIIA aBryCTa — COPHBIE TPaBbI).
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OOb1uHO GONIBHBIE pEearupyloT Ha IBETEHHE HE OJTHOTO, a ABYX-TPEX PACTEHHI, IIOATOMY CE30HHOE
000CTpeHue MPOI0IKACTCS OKOJIO MecsIa.

B poccuiickoii MEAMUMHCKOM JIUTEPATYpPE 3HAYUTEIBHOE BHUMAHUE YJNIEJIIEHO pPa3JIMYHbIM
aCTeKTaM BO3JCHCTBHUS TBUIBIBI pPACTCHHH Ha uenoBeka. CyIIECTBYIOT KaleHAAapu I[BETCHHS
aiueprenoB  (Kamennmapes ..., 2015), HO reorpaduueckoe pacmpocTpaHEHHE TaKUX PACTCHHM
MPAaKTUYECKH HE aHAIU3HPOBAJIOCH.

3apyOeskHas aJuIeproyiorusi 3aHUMaeTcss STUM akTUBHO ¢ koHila XX Beka (May, Smith, 2008;
Rondoén et al., 2011). B CILA cymiectByer caiit (Tree and Plant ..., 2007), Ha KOTOpOM €XeHEBHO
MOKHO OTCIJIEIUTh LIBETEHUE U OMacHOCTh Jt00oro u3 300 BUIOB-aJIEPreHOB BO BCEX IITATax W
KPYITHBIX HACEJIICHHBIX MyHKTaX. POCCHIiCKHME CIEeNUAaTNCThI TaKKe MPUCTYIIIA K UCCIICIOBAHUSIM
ATOM TeMbI Ha OTeuecTBeHHOM Marepuane (/Iukapesa, Pymsuues, 2015; Dikareva, Rumiantsev,
2015).

B nanHOii paboTe HamM XOTENOCh OBl MPEICTAaBUTh HEKOTOPBIE MOAXOIbl K H3YYEHHUIO
pacTipoCcTpaHeHUs] AJUICPreHHBIX PACTCHUWH KaK Ha TeppUTOpuHM Poccuu, Tak W HAa HEKOTOPBIX
tepputopusix ObiBiiero CCCP. Pabota npezcrapinser co0oi KpaTkuii 0630p METOJOB U MOAXO0JI0B K
U3Y4YEHUIO TaHHOW MTPOOIIEMBI.

MaTepI/laJlbl M MeTOJbI UCCJIeI0OBAHNIH

B Poccuu HeT 001enpiu3HaHHOrO CIIMCKA ajNIEPTeHHBIX pacTeHu. B MeToqu4eckux yka3zaHusax
JUTsl Bpadei-ayepronoros (Asieproyorus ..., 2009; ITopsaok ..., 2010) Ha3zBaHbI JUlIbL HaOOJICE
OIlacCHblE BHUJBI M TPYIIbl pacTeHU# (uyame — cemeiicrBa). [Ipu oTOGope pacTeHMii-aiepreHoB
aBTOPbl PYKOBOJCTBOBAJIUCH 3THUMM YyKa3aHMSIMH, HHTEpHET-pecypcamu (Asuieprosorus, 2015;
PollenLibrary, 2007) u mekotopsiMu npyrumu ucrounukamu (Esch et al., 2001).

bbutn mpuMeHeHBl ClieAylolMe MOAXOAbl K reorpauMuecKkoMy aHalu3y pacHpOCTpaHEHUs
AJUIEPTeHHBIX PACTECHMIA:

e KaprorpagupoBaHHE KOJMYECTBAa BMJIOB aJUIEPr€HHBIX pacTeHH B pacyeTe Ha
aJIMUHUCTPATUBHbIE €UHMIIBI; pacyeT aJUIEPreHHOM OMACHOCTU U KapTorpapupoBaHHME «HHJEKCa
aJJIEPreHHOCTN Y

® aHaIW3 KOJMYECTBEHHOW XapaKTEPUCTUKU aJUIEPT€HHOM IOTEHIMAIBHON OIACHOCTH
KaKJ0W aAMUHUCTPATUBHON €MHUIIBI B COOTHOIIIEHUH C HACEJIEHUEM;

® OIlIEHKA 3aBUCUMOCTH MapIIPYTOB MEPEHOCA MBLIbIIBI AJIJIEPI€HHBIX BUIOB OT 0COOEHHOCTEH
PO3BI BETPOB B rOpOJIax;

® OIICHKA BO3EHCTBUS aJUIEPT€HHBIX BUJOB UHTPO/YLIEHTOB Ha 3J10POBbE HACEJIECHNUS;

e oOIreHKa MOP(OJOTUYECKOTO0 CTPOEHUS! MbUIBIEBBIX 3€pEeH M €ro pojiu B (HOpMUPOBAHHUH
AJUIEPTeHHBIX PEAKIUH.

Bce 3Tu o1X0/161 MBI ¥ XOTENH OBl PACCMOTPETH B IaHHOU paboTe.

1. KaprorpadgupoBaHue KoJ1M4ecTBa BUI0B a/lIepPreHHbIX pacTeHu i
B pacueTe Ha aIMUHUCTPaTHUBHbIe elMHUIbI B Poccun

Jns ananusa mel BeiOpanu 119 BUIOB amiepreHHbIX pacTeHHM, 4YTO COCTaBHIIO OMPEIEIEHHYIO
TPYAHOCTb, T.K. B Poccuu HeT oOLIeNPU3HAHHOTO CHHMCKAa TaKUX pacTeHHil. JTO BUIBI, KOTOPHIE
MacCcOBO PacCHpOCTPAHEHBI WJIA TPOWU3BOAAT OOJBIIOE KOJWYECTBO NBUIBIEI, T.€. TE€, KOTOpHIC
NPEJCTABISAIOT B MEpPHOJ IBETEHUS CEPhE3HYIO ONACHOCTh Ui ajuleprukoB. M3 nexopaTHBHBIX
pacTeHuii Mbl BKJIIOYWJIM TOJIBKO IMUPOKO PACIPOCTPAHEHHBIE, TaBHO BBILIEIIINE 3a TMPEACIb
HCKYCCTBEHHBIX IOCAJIOK, KaK, HalpuMmep, KJICH aMepuKaHCKui. [ Kakaoro BHIa OICHEHA
CTENEHb €r0 AJUIEPTHYECKON OMAacCHOCTH IO TPEeXOa/UIbHOW IIKase: omacHbId (3), CpeTHEOIacHbIN
(2) u cnmaboonacusiit (1). OmeHka OCHOBaHAa HAa MaTepUalIaX YKA3aHHBIX BBIIIE WCTOYHHKOB U Ha
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JOCTYIHBIX JAAHHBIX O MPOJYKTUBHOCTHU MBUIBIBI 3TUX pacTeHuil. BeiOpaHHbIe BHIBI pa3OUTHI Ha
JIBE TPYMIIBI: IBETYIINE BECHOU (C ampems-Masi 10 Ha4ajao MIOHS) U JIETOM (C CepeIrHbI UIOHS T10
HAyYauo CEHTAOps). UNCIIo aHANM3UPYEMBIX BHJIOB IO KaTETOPHUSM OMACHOCTH U CPOKaM I[BETECHUS
npuBeeHo B Tabuuie 1.

Taoauna 1. Pacnipesnenenue unciia aHaaIM3uPyEeMbIX BUA0B-aJUIEPTEHOB 110 KATETOPUAM ONTACHOCTH
U CpoKaMm 1BeTeHus B Poccun.

Ilepuon Kareropus ajieprudeckoii 0nacHOCTH
TIBCTCHHA ciaadoonacusle (1) cpeaHeonacHble (2) onacHsle (3) Bcero
Becennuit 4 24 18 46
JleTHui 6 33 34 73
Bcero 10 57 52 119

OTmeTuM, 4TO JAJs1 BECEHHEro INepuojia BbIOpaHbl TOJbKO 4 C€1a00OMAacHBIX BUAA. DTO WIU
BUIBI, (popMHpYyIoIIHe coodmecTBa (OyKH €BpOINEHCKUI M BOCTOYHBIN), WM JOBOJBHO HIMPOKO
pacrpocTpaHeHHbIe (MOXOKEBEIbHUK OOBIKHOBEHHBIH), a TaKXkKe KUIapuc OOJIOTHBIN — IpUMEp BUJA
pEAKOro, HO OTMEUEHHOr0 KaK ajuIepreéH BO MHOTMX aHIJIOS3bIYHBIX HMCTOYHUKAX. [l JIETHETro
nepuosia BbIOpaHbl 6 c1a0OONAcCHBIX BHJOB, LIMPOKO pPAaCIpOCTPAHEHHBIX Ha €BpoOIeHCKON
teppuropuu Poccuu (ETP).

JlanHble 00 apeanax BHJOB-aJIJIEPreHOB MoiydeHbl U3 onpenenuteneil (I'ybanos u np., 1995;
Cocynuctsie ..., 1996; ®nopa Cubupu, 1987-2003) u 06a3bl naHHBIX (ATrpPO’KOJIOTUYECKUI
atnac ..., 2015). Pa3memnienue BbIOpaHHBIX BUAOB TpUBA3aHO K cyObekrtam Poccuiickoit
@denepanyy, YTO HE BIOJHE MPUHATO B Ouoreorpaduu A OTOOpa)XKEHHs pPacHpOCTPaHEHUs
TaKCOHOMHMUEeCKUX eauHull. Ho Takoil moaxon Ooyiee MOHATEH WIMPOKOMY KpYyry HaceJIeHMs,
BKJIIOYasi Bpauen-aJljieprojioroB, a TakyKe O0NbHBIX-aJUIEPTUKOB.

Marepuasnsl OpraHu30BaHbl B KOMIBIOTEPHYIO 0a3y aHHBIX U MPHUBs3aHbl K HUPPOBON KapTe-
ocuoBe B cpeae 'MIC Mapinfo. Tlpu opranusaiuu 6a3bl JaHHBIX HCIONIB30BaHBI METOIHUYCCKUEC
IpUEMBl, paHee pa3paboTaHHBbIE Ul HAa3eMHBIX MM03BOHOYHBIX Poccun (PymsHues, JlaHuieHKO,
1998). s xaxpaoro cyobekta PD paccuntansl 2 moka3aress: 0011ee YUCIO BUIOB-aJNIEPIeHOB B
PETHOHE U «MHJIEKC aNIEPreHHOCTU» — CyMMa 0aJuIoB aJuIepruYecKoil OMaCHOCTH MpeICTaBIEHHBIX
B peruone Bua0B. [{is pacueroB ucnonb3oBam CYB/] Visual FoxPro u maker Statistika.

C nomomipro cpeacts 'MC Maplinfo paspaborana cepusi KapT pacnpoCTpaHEHHs pacTeHHM-
aJUIepreHoB )i Bcel Tepputopun Poccun (puc. 1-3). DT0 KapThl 4rciia BUAOB, IIBETYIIUX BECHOM,
JIETOM M CYMMAapHO 3a BeCh IepuoJ ¢ ampelns mo ceHTs0pb. CocTaBlieHbl Takke KapThl 0oOmIen
QJIJIEPTUYECKON OMAaCHOCTH B BECEHHUHN U OCEHHUI MEpPHOJbl U B LIEJIOM 32 BECh MEPUOJ LIBETEHUS,
OCHOBAHHBIE Ha «MHJEKCE AJIJIEPTEHHOCTI.

Pezynomamer u ux obcyscoenue. AHaTU3 COCTABJICHHBIX KapT MOKaszall cieayromiee. Yucio
BUJIOB, IBETYIIMX BeCHOW (puc. 1 A), sBIseTCS MaKCHMAaJbHBIM B LEHTPaJIbHBIX pernoHax ETP.
OHO yMeHbIIaeTcs Ha ceBep, IO U BOCTOK, €ro MMHMMYM 3adukcupoBaH B Uykorckom AO u
Marananckoif obmactd. OTO MOXKHO OOBSICHUTH TE€M, YTO K LBETYIIMM BECHOW ayjiepreHam
OTHOCSITCSI JIUCTBEHHbIE W OTYACTU XBONHBIE NI€PEBBS, PACIpOCTPAaHEHHbIE TIJIaBHBIM 00pa3oM B
F0’KHOU YaCTH JIECHOU 30HBI.

HauGospiree 9uciio BUIOB-aJICPreHOB, IBETYNIUX JIETOM (puc. 2 A), IPHYpPOYCHO K Ooliee
I0’KHBIM palloHaM. DTO IIMPOKOJIMCTBEHHBIE JIeca, JIECOCTENb, cTenb U jeca [IpeakaBkaspsa. Crona
OTHOCATCS 3J1aKH, ITOJIBIHU U «COPHBIE» TPaBbl — Je0eaa, MapH, KParuBbl, IOJOPOKHUKH U JIp., a U3
JIEpPEBbEB — JIMIA cepAUeBUAHAs. YUCIO TakMX BUAOB MaKCUMAJIbHO B 30HE IIMPOKOJIMCTBEHHBIX
JIECOB.
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Puc. 1. PacnipocTpaHeHHOCTh PACTCHHUI-AJIJICPICHOB, IBETYIIUX B BECEHHHU TMEPHOA. YCliosHble
o6o3nauenus. A —aucio BuaoB pacrenuii: 1 — 10 u menee (3), 2 — 11-15 (6), 3 — 16-20 (39), 4 - 21-
25 (11), 5 — 26-30 (12), 6 — 31 u Gonee (11); b — mpencTaBIEHHOCT, CYMMapHOTO 3HAYCHUS
«uHaekca ajurepreHHocTr»: 1 — 30 u menee (4), 2 — 31-40 (11), 3 — 41-50 (29), 4 — 51-60 (15), 5 -

61-70 (2), 6 — 71 u Gosee (21); B ckoOKax — yKciio cyoObekToB PD B 1aHHOM paHre.

CyMMapHOE 4uCiI0 BUIOB-aJUIEPIE€HOB 32 BECh MEPUOJ LIBETEHUS (pUC. 3 A) MaKCUMAIbHO IS
neHTpanbHeIX peruonoB ETP, Kamuuunrpaackoit obmactu, Kpacnomapckoro kpas u Kpsima. 9t1o
MOKHO OOBSICHUTb, BO-TIEPBBIX, TEM, UTO aJUIEPTHUS U3YIAETCS U PETUCTPUPYETCS TTABHBIM 00pa3oM
st ETP u yauteiBaroTcs MECTHBIC BUBI. BO-BTOPHIX, pa3HOOOpa3ne BUIOB-ALIEPTCHOB OTPAXKAET
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of1iee BU0BOE pazHOOOpa3ue cooOIIecTB, KOTOPOE MAKCUMAJIbHO B IIMPOKOIMCTBEHHBIX JiecaxX M
jJecocTend. B uX 4ncino BXOIAT TakkKe pyJdepalibHbIE BHJIbI, COIYTCTBYIOLIME AHTPOIOIE€HHBIM
HapyILIEHUSIM PaCTUTEIbHOCTH, MAaKCUMAaJIbHBIM B HanboJiee 0OCBOEHHBIX pernonax ETP.

A

Puc. 2. PacnpocTpaHEeHHOCTh PaCTEHUI-aUIEPreHOB, MBETYIIUX B JIETHHH IEPUOL. YcroeHvle
o6o3nayenus. A — aucio BuoB pacrenuii: 1 — 34 u menee (15), 2 — 35-39 (12), 3 — 40-44 (1), 4 -
45-49 (31), 5 — 50-54 (16), 6 — 55 u Gonee (7); b — mpeaCTaBICHHOCTh CYMMApHOTO 3HAYECHUS
«uHaekca ayjuieprenHoctiy: 1 — 40 u menee (2), 2 — 41-60 (7), 3 — 61-80 (6), 4 — 81-100 (13), 5 —
101-120 (42), 6 — 121 u 6omee (12); B ckoOkax — unciio cyorekToB P® B 1aHHOM paHre.
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Puc. 3. PacnpocTpaHeHHOCTh paCTCHUH-aJUIEPIeHOB, IBETYIIUX CYMMapHO 3a BECh MEPHOJ
BEreTaiuu. Yciosnvle oboznavenus. A — uncio BuaoB pactenuid: 1 — 30 u menee (3), 2 — 31-40 (3),
3 — 41-50 (8), 4 — 51-60 (14), 5 — 61-70 (21), 6 — 71 u Gonee (33); b — mpeacCTaBICHHOCTH
CYMMapHOT0 3HaYCHHS «HHJeKca ajuiepreHHocTi»: 1 — 70 u menee (3), 2 — 71-100 (5), 3 — 101-130
(10), 4 — 131-160 (24), 5 — 161-190 (32), 6 — 191 u 60ee (8); B ckoOKax — uncio CyobekToB PD B
JTAHHOM paHre.

KoHuenTpanuo amiepreHoB B LEHTpaidbHbIX peruoHax ETP MoxHO cBs3aTh elle ¢ OAHUM

(dakTopoM — 3a00JIEBa€MOCTh a/UIepruel BhIMIE TaM, TrJe Oojiee BBICOKHE ITOKA3aTENH
3arpsA3HCHHOCTH  BO3JyXd, BOJbl W TIMHICBBIX IIPOAYKTOB. IloBrIIeHHasg KOHIICHTpaus
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3arpsi3HUTENIEH CTUMYJIMPYIOT y YEJIOBEKAa TaK Ha3bIBAEMYIO IIEpeKpecTHyIo ajuiepruto (PomaHiok,
2010), uyto pemaer opraHu3M Oojee BOCHPUUMYHMBBIM K BO3JEHCTBHUIO MBUIBIBL. B03MOXHO,
[I03TOMY pPacT€HUs, KOTOpbIE CUMTAIOTCS aJUIEpreéHaMu, COCpPEAOTOYEHbl B  Haubosee
MHAYCTPUAJIbHO Pa3BUTHIX U MIOTOMY 3arps3HEHHbIX pernoHax Poccuu.

HawnGoupmias obmias annepruyeckas onacHOCTh BecHOM (puc. 1 B) oTMedaeTcst B IEHTpaIbHBIX
peruonax ETP wu Kamuuunrpanckoit oGnactu, yMmeHblIasch Ha Or W BOCTOK. OHa BHOBBb
yBenuuuBaercs Ha JlanbHem Bocroke (IIpumopckmii m XabapoBckuii Kpasi, AMypckas 00JacTh U
EBpeiickas AO), HO 10 CPaBHUTEIBHO HEOONBIINX BEIMUYHUH. DTO MOXKET OBITh CBSI3aHO C BBICOKOM
QIJIEPTUYEeCKON OMAcCHOCTBIO IMOYTH BCEX HMB M JAyOOB HIMPOKOJMCTBEHHBIX JiecoB JlambHero
BocTtoka. MuamMansHa B 3TOT niepuop omnacHocTh B Pecrybnuke Caxa-SAxyrus, Uykorckom AQO,
Marananckoit oonactu u Kamuatckom kpae, a Takxke B pecnnyonukax [IpenkaBkasbsi.

Jlerom (puc.2 b) nambosee omacHbl JecocTtenHble u crenHble perunoHsl ETP: Kypckas,
benropoackasi, Boponexckasi, CapatoBckasi, TambOoBckas, Camapckas, Jlumenkas, IlenseHckas
obmactu, a taxxke CraBpomonbekuid 1 KpacHomapckuii xpas, KpsiMm u Anpires. DTo CBSI3aHO ¢
BBICOKOW aJJIeprUYecKoil OMacHOCThIO OOJIBIIMHCTBA 3J7aKOB M TOJBbIHEH, OOMJIBHBIX B CTEISIX
Poccun ([Jukapesa, 2004). /1oBOIbHO BBICOKAsi ONACHOCTh XapaKTEpHa U JJIsl LIMPOKOIUCTBEHHBIX,
MEJIKOJIMCTBEHHBIX U CMEUIAHHBIX JIECOB 3a CYET IIBETeHHs 37aKOB. MUHHMallbHAa OMAacHOCTb —
B CEBEPHBIX U JAJbHEBOCTOYHBIX perumoHax: Heneukwuit, fmano-Henenxuii u Yykorckuii AO,
Marananckas, CaxanuHckas obnactu, XabapoBckuit u Kamuarckuii kpas, Pecnmybnuka Caxa-
Axyrus.

CymmapHo 3a Bech nepuon 1sereHus (puc. 3 b) naubonee onacHbiMH OKasbiBatoTcs Kypckas,
benroponckasi, Boponewxckas, Pszanckas, Jlumernkas, TamOoBckas, I[leH3enckas o0macTu u
PecniyOnka Mopaosus. Kak ObUIO OTMEUEHO, 3TO PETHOHBI C BBHICOKMM YPOBHEM 3arps3HEHUS
OKpY>KaloIleu Cpeibl.

B nenomMm, kak mo 4ucily BHUJOB-aJJIEPreHOB, TaK U MO «HHJEKCY aJUIEpreHHOCTH», Hauboee
ormacHbl Psa3anckas u Boponexckas oOnactu, a HaumeHee omacHbl — Yykorckuiik AO u
Marananckast 0651aCTb.

BriBoabl k pasaey 1

[TpoBeneHHBIN aHaAMW3 MO3BOJIMI BBIABUTH OCHOBHBIE 3aKOHOMEPHOCTH DPACIpPOCTPaHEHMS
pactenuii-aiiepreHoB B Poccun. HanOosiee omacHeIM Al aJUIEprMKOB PErHMOHAMM OKa3ajlKCh
obmactu 1neHTpaabHOM Poccuu. B BecenHee Bpemsi 310 Ps3aHckas oOnacTe, B JIeTHee —
Boponexckasi, a B 1enoM 3a IMepuoja Beretaluu — o0e obmactu. BecHOW HammeHee OmacHBI
Yykorckuit AO u Marananckast o6iacTh, B JieTHee Bpemsi — MarajgaHckast 00J1acTb, a B LIEIOM —
o0a pernoHa.

Tpebyer nanbHEHIIMX MCCIEIOBAHUMN TUIIOTE3a O CBS3M 3a00JE€BAEMOCTH MOJUIMHO30M C
3arpsi3HEHUEM OKpy»Karoled cpeasl B peruoHe. JKenaTenbHO TakKe COMOCTaBUTh HAallU
Pe3yJbTaThl CO CTATUCTUUECKUMH JJAHHBIMH O 3200JIEBAEMOCTH MOJUTMHO30M.

CocTaBiieHHBIE KapTbl MOTYT CIYXUTh CIIPABOYHBIM MaTCpHaIOM IJId Bpaqel‘/'l-aﬂnepronomB nu
Ui OOJBHBIX TMBUIBIEBOM amneprueid. B mepcrexktuBe, Oazupysch Ha O3TUX KapTrax M Ha
MOJIOKEHHOM B MX OCHOBY ©0a3e JaHHBIX, Hpelrnoyiaraercs pa3padoTka WHTEPAKTUBHOM
MH(POPMAIIMOHHOHN CUCTEMBI.

2. KaprorpajgupoBaHue KoJIMYeCTBA BUA0B AJJIEPreHHbIX PacTeHH i
B pacyeTre Ha aIMMHUCTPaTUBHbIEe eqnHUIbI B PecmyOsiuke Kazaxcran

[Tpu xaprorpadupoBaHuy ajuIEPreHHBIX pacTeHuid B pecnyOnuke Kazaxcran OblIM IpUMEHEHBI
T€ K€ METOAbI, YTO W TNpHu KaprorpadupoBanum amiepreHoB B Poccun. OTimyanocs Wb
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KOJIMYECTBO BHJOB. B 0a3e MaHHBIX a/UIEPTCHHBIX PACTEHHUH MPEICTaBICHBI BHUJBI IIUPOKOTO
pacnpocTpaHEeHHs MO0 TEPPUTOPHH CTPAHBI, MPOU3BOASIINE 3HAUUTEIBHOE KOJIMUYECTBO MbUIBIBI U
MPEJCTABIAIONINE pealibHyl0 yrpo3y HaceneHuto. [lis 59 BuIoB Oblja OIIEHEHa CTEMEeHb X
QIJIEPTUYECKON OMACHOCTH MO TpexOautbHOW ImKaie: omacHbld (3), cpemneonmacHbld (2) u
cnaboonacHsiii (1). BeiOpannbie BuABI pa3OMTHI HA JBE TPYIIIBI: BETYIIME BECHOM (C ampels 1o
Hayajo MIOHS) W JIeTOM (cepeArHa HIOHS — Hayano ceHTs0ps; [ukapeBa, Pymsanues, 2015).
Pesynbrar pacnpeneneHuss aHaJIU3UPYEMbIX BUAOB IO KaTErOPHsIM ONAaCHOCTU M CPOKaM LIBETEHUS
MIPEJICTaBJICH B Ta0HIIE 2.

Ta6auna 2. PacmnpeneneHue uucna aHATU3MPYEeMBIX BHIIOB-aJiepreHoB Kaszaxcranma 1o
KaTEeropusiM OMMacCHOCTU U CPOKaM I[BETCHHUSI.

IMepuon Kareropust aniepru4eckoii onacHoCTH
IBETEHUs Cnaboonacusie (1) Cpenneonacusie (2) Onacubie (3) | Bcero
Becennuii 1 13 7 21
JletHwmii 5 15 18 38
Bcero 6 28 25 59

Takum 00pa3om, i1 BECCHHErO IEpHOjJa XapaKTePeH BCEro OAWH Cab00macHbI BUI,
OTHOCSIIUICS K CeMENCTBY 371akoBbIx, — Millium effusum®. On ne NPECTaBISACT OOJBIION YIPO3bI
JUI aJUIEPTUKOB, TaK KaK €ro pacnpoCTpaHECHHE OTPAHUYCHO: OH MPOU3PACTACT UCKIFOYUTEILHO B
JIECHOM TMosice M Ha cyOanmbmnuiickux Jyrax Bocrounoro um FOsxnoro Kaszaxcrana. KosmuuectBo
aJJIEPTeHOB 3aMETHO YBEIUYMBACTCS B JICTHUU MEPHOJ, KOTOPBIA BKIIIOYAET IMATH CI1a000MaCHBIX
BUIOB. IIpencTaBUTENsIMH 3TOW KAaTErOpWH SBJISAIOTCS BHABI ceMedcTBa MapeBbix (Salsola
arbuscula, Halocnemum strobilaceum, Anabasis salsa) u 3maxoseix (Puccinellia dolicholepis,
Trisetum sibiricum), mpuIbIIa KOTOPBIX €100 ayIepreHHa.

K cpenneonacHoii anmiepreHHON KaTeropun OTHOCITCS 13 BUIOB, KOTOpBIE IIBETYT BECHOM, 1 15
C JISTHUM TICPUOJIOM I[BETCHUs. | JTaBHBIMH COCTABJISIFOIIUMHE (DIIOPBI, KOTOpas IIBETET B BECEHHUIA
nepuoj, sBisAoTCs cemeiictBa Poacea (Stipa hohenackeriana, S. zalesskii, Bromopsis inermis,
Poa angustifolia, Helictotrichon pubescens), Pinaceae (Pinus sylvestris), cemeiictBo Salicaceae
BKJIIOYaeT B ce0s 5 cpeaHeomacHsIXx BHAOB M3 poaa tomosneBbix (Populus alba, P. laurifolia,
P. diversifolia, P. nigra, P. tremula) u oaun Bux uBoBsix (Salix viminalis). Jlethee Bpems rona B
OoJbIIICH CTETMEHM MpECTaBICHO IBeTeHHEM ceMmeiicTBa Poacea (pomor Poa, Stipa u Festuca),
B MEHbIIIEH CTeNeHn — aJulepreHaMu cpejiHeit crenenn cemeiictea Chenopodiaceae (Chenopodium
album) u Urticaceae (Urtica dioica). CymmapHO JaHHBIC BHIbI KIMEIOT IIIMPOKOE PACIIPOCTPAHEHUE
B NPUPOJHO-TAHTIMIA(QTHOM  KOMIUIGKCE M  TOBCEMECTHO  BCTPEUAIOTCS B KaXIOM
aJIMUHUCTpaTHUBHOM pernone KazaxcraHa.

Kateropusi omacHbIX aJJIPreHHBIX PACTEHH B JICTHUH TMEPHO]] 3HAYUTEILHO OOJIBIIE, YeM B
BECCHHHMI. DTO CBS3aHO C OOWJIBHBIM IIBETCHHEM cemeiicTBa Asteraceae, KoTopoe BKIIOYAET
MaKCHUMAaJIbHOE KOJHMYECTBO BHJIOB-aJUIEPIEHOB JIISI HCCICAYEMOW TEepPPUTOPHH, OKoyo 13
u3ydeHHbIx: Artemisia austriaca, A. leucodes, A. absinthium, A. transiliense, A. lessingiana,
A. vulgaris, A. rutifolia, Ambrosia artemisiifolia u np., cemetictreo Chenopodiaceae (Halimione
verrucifera, Atriplex nitens, A. cana wu ap.), TaKke HMEETCS HEOOIbIIOEe KOJIUYECTBO
npencraButeliel 3imakoBbix (Festuca gigantea, F. kryloviana u ip.). Bo Bcex HayuHO-MEIMIIMHCKUX
MCTOYHHKAX ITOJILIHHBIE TPEICTABIISIOT OTPOMHOIO YIPO3y ajUIepPruKaM, T.K. IMHPOKO BCTPEUYAIOTCS
BO MHOTHMX HACEJICHHBIX IYHKTaX, UMEIOT OOoraTblii BHIOBOW COCTaB, WX IMbUIbI[A CIIOCOOHA

! Jlatmuckue HasBamus pacTeHmii mambl mo paGote «Boranmdeckas reorpams Kasaxcrana m Cpenmeil Asun (B
npenenax nycteiHHON obmactu)» (2003).
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IIEPEHOCUTBCSI HA CYILECTBEHHBIE pPAacCTOSHUSA, 4YTO, €CTECTBEHHO, YXY/IIIA€T 3KOJIOIMYECKOoe
COCTOSIHME TOTO MM HHOro peruoHa. K o0cobo omacHeM amjiepreHaMm BECEHHEro Iepuoja
OTHOCHUTCSI HEOOJIbIIIOE KOJIMYECTBO BHUOB: MpejacTaBuTean HMBOBBIX (Salix cinerea, S. trianda),
3nakoBeix (Poa pratense, P. bulbosa, Festuca valesiaca, Alopecurus platensis) u mapessix (Atriplex
tatarica).

Jist kaxkmo amMuHUCTpaTuBHOM oOnactu PecryOnmuku KazaxcraH ObLTM pacCUWTaHBI JIBA
mokasaressi: o0llee 4YHCIO aJIepreHHBIX BHUIOB U «HHJIEKC aijepreHHoctu». Ha ocHoBe
MOJTyYeHHOH 0a3bl JaHHBIX OBUTM MOCTPOECHBI KapTOCXEMBbI, MMOKA3bIBAIOIINE MAKCHUMAaJIbHOE HIIU
MUHUMAaJbHBIE COJEPIKAHHE AIJIEPreHOB B O0JIACTH, a TAK)KE CTENEHb AJICPreHHONW OMacHOCTU
pervuoxa.

B wurore makcumanbHOE 4YHCIO aJJIEPreHHBIX BHUJOB, I[BETYLIMX BECHOW, BCTpedaercs B
BocTtouno-Ka3zaxcranckoit obnactu — 19 amnepreHoB, Takke HE0O0XoAMMO OTMETUTH (CeBepHbIe
peruonsl Kazaxcrana, B KOTOpbhIX KOHIEHTpupyercs or 13 mo 16 BumoB (puc. 4 a). Ilpu
IIPOJBUKEHUH C CEBEPA Ha 0T KOJIMYECTBO BUJIOB 3AMETHO YMEHBLIAETCS, MUHUMaJIbHbIE 3HAUYEHUS
uMmeroT ATeipayckas, Manrucrayckas u Kbi3puiopanHCKas 00JIacTH, OHU COJEpKaT 10 6 BUIOB.
[lokazaTenr mpeoOnamanust pacTeHuM-aiepreHoB B CeBepHBIX permoHax u BocTouHo-
Kazaxcranckoii obmactu 0OBsCHSETCS I[BETEHHUEM JIMCTBEHHBIX (TOMOJb, UBA, OCMHA) U XBOWHBIX
JIEpEeBBEB (COCHA).

Bricokum moxkazarenem oOOIIEH aiiepruyeckoil OMAacHOCTH B BECEHHHM MEPUOJ I[BETCHHS
xapakrepusytorcst Boctouno-Kazaxcranckas u Kocranaiickas ob6mactu (puc. 4 6). Henp3st He
OTMETHUTh OOJBIINX KOHIICHTPAIIMA pacTeHUH-aJUICpreHOB B AKMOJIMHCKOHM, KaparanaumHCKOM,
CeBepo-Kazaxcranckoit u IlaBimomapckoit o0macTsx, 4YTO OOBSICHACTCS HAIUYUEM OOJBIIOTO
KOJIMYECTBA JPEBECHBIX MTOPOJI, M3 KOTOPHIX 4acTh sBJsIeTcs omacHoi: Salix cinerea u S. trianda,
npou3pacTaronme B crenubix pernonax Cesepo-Kazaxcranckoit u lleHTpanbHON yacTell CTpaHBbI.
3HaueHUEe OMACHOCTH CHIIKAETCSl C MPOJBIKEHHWEM Ha IOT W Oro-3amaj, 4ro OOBSICHSETCS
Mepexol0M U3 TMOJYMYCTBIHHOW 30HBI K IIYCTBIHHOW, C W3MEHEHUEM KIMMATHYECKUX,
TUAPOJIOTHYECKUX M TOYBEHHBIX YCIOBUW. 371€Ch Pa3BUBAIOTCA B OCHOBHOM COJICYCTONYMBBIC
aJlJIepreHHble BUJbI, HE MPEJCTABIISIONINE BBICOKOW OMACHOCTHM BO3HMKHOBEHHS IOJUIMHO3A,
Harmpumep, Salsola arbuscula. Tak, Arteipayckas, AxtroOuHcKas, KbI3bUIOpAHHCKas 001acTu
UMEIOT HaWMEHbIINH [0Ka3aTelb «MHAEKCa aJUIEPreHHOCTH» W HE MPEeACTaBISAIOT OOJIbIION
OTMACHOCTH JJIsI POKUBAHUS AJJIEPTUKOB.

HauBbicliee 4ucno pacTeHUU-aJIEPreHOB, UBETYIIUX B JIETHUH NE€PUOJ, OTHOCUTCS K

Anmatunackoit obmactu (30 BuIOB), a Takxke K AkTroOMHCKoW, Kaparamawnckoit u BocrouHo-
Kaszaxcranckoil, moka3atenu KOTOPBIX BapbuUpyOT OT 24 1o 27 BuIOB (puc. 5 a). DTO CBA3aHO C
HAYyaJioM OOWJIBHOTO I[BETEHUS PACTEHUN U3 CEMEWCTB 3JIaKOBBIX, MapeBBIX W MOJILIHHBIX.
Haumenbiiee KOMMUYECTBO ayUIEPT€HHBIX BHUJOB MPUYPOUYEHO K 3aMaJHbIM M Oro-3amaJHbIM
aJIMUHHUCTPATUBHBIM  equHUIaM: 3amagHo-Kazaxcranckas, ArteIpayckas, MaHrucrayckas,
Kspuopauackas u FOxxHo-Ka3axcranckasl.
B nerHee Bpemsi MakCHMalbHO OIACHBIMU peruoHamu sBisitoTcs Bocrouno-Kaszaxcranckas u
Anmarunckas, a taxoke JKamObuickas, Kaparannunckas, AxtioonHckas u Kocranaiickas obnactu
(puc. 5 0). IlpuunHOM SIBISIETCS BBICOKAsI aJUIEprHUEcKasi OMacCHOCTh IMIUPOKO PacIpOCTPAHEHHBIX
TMIOJIBIHHBIX ACCOIMAIIMIA, a TAKXKe 3IAKOBBIX M MAPEBBIX B COBOKYIHOCTH C JTUTEILHBIM LIBETEHUEM
pacTeHuii-aiepreHoB, (GOPMUPYIONINX JaHHBIE aCCOIMAIMHM, — C HIOHS Mecsa 0 CEpeIUuHBI
ceHTs10psi. Haumenbmias yrpo3a [ HaceleHUs, CTPAJarolIero TIOJUIMHO30M, HWCXOJUT OT
Masrucrayckoi 00s1acTH.

[Ipoananu3upoBaB B OTACIBHOCTH BECEHHUHM M JIETHUM TEPUOABI, MOXKHO MPUUTH K
3aKJIFOYEHHUI0, YTO HaWOOJbIIass KOHIEHTpAIUs aJUICPreHHBIX BHJOB 32 BECh MEPHOJ ILBETCHUS
npuypoueHa Kk Bocrouno-Kazaxcranckoit u AnmaTuHcKoW oOsactaM (puc. 6 a). 1o oObICHIETCS
HAJIMYUEM BBICOTHON TMOSICHOCTH, KOTOpas OMpeleisieT 3HAa4uTeNbHOE pa3sHooOpa3ue THIIOB
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PACTUTENIFHOCTH M OY€Hb pe3Kue (IIOPUCTHUECKUE OTIWYMS OT (PIOp CTEHHBIX W IYCTHIHHBIX
PaBHUHHBIX IPOBUHIIUMN.

) Marrucraycxan
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Puc. 4. Kaprocxema a) pacmpocTpaHeHHs BHIOB PacTCHUH-AJIEPTCHOB, IBETYIIMX B BECEHHUM
nepuo, 0) CyMMapHOTO 3HAYCHHSI «MHJIEKCA aJNIEPTeHHOCTHY 3a BECCHHHU MEPHO/I.
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Puc. 5. Kaprocxema a) pacmpocTpaHeHHUsI BHJIOB pPaCTCHUH-AJUIEPTCHOB, IMBETYIIUX B JICTHUHI
nepuo, 0) CyMMapHOTO 3HAYCHHSI «HMHJIEKCA aJNIePTeHHOCTH 32 JIETHUH TIEPUO/I.
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Puc. 6. KapTocxema a) pacpocTpaHeHus: BUJIOB paCTCHHI-aJUIEPreHoB 1Mo oomactsaMm PK cymmapHo
3a BeCh MEPHOJ| BereTannuu, 0) CyMMapHOTO 3HAYCHUS «HHJICKCA aJUIEPTEHHOCTH» 33 BECh MEPHO/T

BEreTaluu.
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KoHIeHTpaluio amiepreHHbIX BHUIOB MOXKHO OOBSICHUTH C TOYKH 3PEHHUS MPOU3BOICTBEHHOTO
noTeHIuana obgactu. B Hamem ciyyae 1aHHbIE 00JIACTH MOABEPIKEHBI 3arPSA3HEHUIO €CTECTBEHHOM
Cpenbl, a 3HAaYNUT, KOHTAKT IBbUIBLIEBBIX 3€PEH C BPEAHBIMH BellecTBaMU Henz0exeH. Bee 3To moxer
NPUBECTH K YXYALICHUIO 370POBbS U TPOSBICHHUIO OCIOXHEHUH y HACEIEHHUs, CTPAJAOIIETO
aJjIepruei.

Haubonee omacHeIMM O00JacTsIMM 3a BeCh IepUOJ IIBETEHUS sBisgeTcss BocrouHo-
Ka3axcranckas u AnmaTuHCKas o0J]acTH, TakXke CloJa MOXHO oTHectu KaparaHIuHCKYy u
Kocranaiickyto (puc. 6 0). Haumenee onacubl ATbipayckas, Manrucrayckas u KeI3putopanHckas
00J1aCTH, XOTSI UX BBIIEICHHE MOXET 00JIaZaTh HEKOTOPHIMU MOTPEIIHOCTSMH, T.K. Ul JAaHHBIX
pEeruoHax OTCYTCTBYIOT UCCIIEZIOBaHUS B 00JIACTH U3YyUCHHS aJNIEPTeHHBIX PACTCHUH.

3. AHAJIM3 KOJINYECTBEHHOH XapaKTEePUCTHKH AJLUIePreHHO| MOTeHIIHAJIbHONH ONACHOCTH
Ka)KI0M aIMMHUCTPATUBHOM equHULbI PK B cOOTHOIIEHUM ¢ HaceleHUEM

B cBsa3u ¢ pocrom amnepruueckux 3a0oiieBaHUN W Oojiee TSHKENbIM TMPOTEKAHHEM JTHX
OoJie3HE anepruyecKas maToJIOTUs 3a MOCIEIHUE TOIbI PEBPATHIIACH B MEAUKO-OHOIOTHYECKYIO
po0iieMy, UMEIOIIYIO IEPBOCTENIEHHOE 3HAUeHUE. B cTpyKType amiepruueckoit 3a0071eBaeMoCTd Yy
JeTel OJJHO U3 TMEPBBIX MECT NMPHHAUICKHUT OpoHxHuanbHOH actme (bamabonkun, 1985).

OcHoBy (hopmupoBaHUs OPOHXUATBHONW aCTMBbI KaK alJIEPrUYecKoro 3ab0eBaHMs COCTABISET
pa3BUTHE UYBCTBUTEJIBHOCTH OpraHM3Ma K BEIIECTBAM M COEIMHEHUSM 53K30I'€HHOTO U
SHJOTCHHOTO MPOUCXOXKACHUS, 00JIaJaloNIMM aHTUTeHHBIMU CBOWCTBaMu. BozneiicTBue Toro uim
MHOTO ajulepreHa Ha OpraHM3M YeJOBeKa C JalbHEMIIMM MPOSIBICHUEM aJUIEPIrUUYECKUX peaKluit
BeJeT K BO3HUKHOBEHHIO OpOHXHalbHON acTMbl. [lo cBoeMy NpOHMCXOKICHUIO HW3BECTHHIE B
HACTOAIIEE BPEMs aJUIEpreHbl DPA3JAESAIOTCS Ha JABE TPYIIBI: 3K30T€HHBIE, IMOCTYHAIOIIMe W3
OKpY>Karolllel cpesibl, U 3HJOTeHHbIe, 00pa3ylolMecs B OpraHax M TKaHSAX OpraHu3Ma yesloBeKa
(banabonkun, 1985). B HameM ciydae HanOOIBIIMI UHTEPEC BHI3BIBACT BIUSHUE HA YEJTOBEYECKUN
OpPraHM3M aJUIEPTE€HOB, MOCTYMAIINX U3 BHEIIHEN CPENbl, @ UMEHHO — BIMSIHUE PacIPOCTPAHEHUS
pacTeHUN-a/IepreHOB Ha BOSHUKHOBEHUE OPOHXHAIBHON aCTMBI.

B pesynbrare wuccienoBaHuil OOJNE3HM MEAMKM MNPUIUIM K BBIBOAY, UYTO OOJBIIMHCTBO
QJIJIEPTreHOB, BBI3BIBAIOLIMX AaCTMaTHYECKUE MPHUCTYNBI, COAEpKaTcs B Bo3ayxe. [ JaBHbIMHU
BO30YAUTENSAMU SIBJSIFOTCA: IBUIbIA PACTEHUH, MUKPOCKOIMMYECKHE T'pUOBI, JOMALIHSISA MbUIb U
MHOTHE JIpyrHe BellecTBa PACTUTEIBHOTO M YKUBOTHOIO MpoucXokiaeHus. [IpuunmHoil pa3BuTHSA
IBIIBIIEBOM OPOHXMAIBHOM acTMBI MOTYT OBITh aJUIEpPreHbl TPEX OCHOBHBIX TPYIN pacTeHuil. ITo
JIepeBbsl U KyCTapHHUKH, B HAllleM ClIy4ae — KBa, TOMOJb, COCHA; 3JaKOBbIE PACTEHUS — OBCSHUIIA,
JIMCOXBOCT, MATJIHMK, KOCTEp, KOBBUIb M JpPYyrHe, a TakKe COpPHbIE TpaBbl — IOJbIHb, Jiebena,
amOpo3us, Kpanusa, u Apyrue (Uyqanun, 1985).

B cBa3u c ¢enonmormel I1BETEHUs MpeACTaBUTENCH alepreHHoW ¢IIopbl OTMEYaroTCs
HECKOJIbKO TEPHUOJOB MPOrpeccHpoBaHUs OO0JIe3HH: BECEHHUHN (ampenb-Mail), 00yCIOBIIEHHBIH
MBUTBIION JIEPEeBhEB; JETHUH (MIOHB-aBTYCT), CBSI3AHHBIN C MBUIBIION 3JJaKOBBIX PACTCHHIA; OCCHHUN
(aBrycT-oKTsI0pb), 0OYCIOBICHHBIN MbUIBLION COPHBIX TpaB. B 3aBUCHUMOCTH OT KIMMaTHYECKOM
30HBI MOTYT MEHSTHCSI CPOKH LIBETEHUS U CIIEKTP aJUIEPTEHOB.

BecbMa 3HauuTenbHAa pacnpoCTpPaHEHHOCTh OPOHXMANBHOM acTMbl B JETCKOM BO3pacTe.
ITo naHHBIM  pa3MMYHBIX AaBTOPOB, IOKa3aTeldb pPACIPOCTPAHEHHOCTH H3TOro  3a00JeBaHUs
koznebraercs ot 1 1o 20 cmyyaeB Ha 1000 yenoBek. B Pecnybnuke Kazaxcran aGcomtoTHOE yucio
JeTel, 3aperUCTPUPOBAHHBIX C JAaHHBIM JHUarHo3oMm, coctaBuwio 106 nHa 100 TBIC. HIETCKOTO
Hacenenus (CeipbaeBa, 2014).

Pesynomamoir u ux obcyscoenue. Bbun MPOBEACHBI PACUYEThl «IIOKA3aTENsl OMACHOCTHY JUIS
HACEJICHUs KaXJI0M aJMMHHUCTPAaTUBHOM €IUHMIBI cTpaHbl. [loka3aTenb paccUMThIBAICS MyTEM
npucBoeHus Kaxaoi eaunuie PK Gamna, KoTopslil ObUT oIpeniesieH B pe3yabTare JeIeHus o0Imei
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YHCIIEHHOCTH HacelleHus: peruona Ha 100 Teic. yenmoBek. Jlanee monyd4eHHbIN 0amur yMHOXAICS Ha
paHee pacCUMTaHHBIM aBTOPOM «HHJIEKC aJJIEPreHHOM» omacHocTU. B pe3ynpraTe ObUT MONyueH
«IIOKa3aTenb OMAaCHOCTHY», Ojaromaps KOTOPOMY MOXHO IPOBECTH aHAIW3 MAaKCUMAIBHOTO M
MUHHMMAJIBHOTO BO3JIEUCTBUS aJUZIEPTEHHBIX PACTCHUM HAa HACEJIEHUE B KaXJO0ro 00JIACTU CTpaHbl B
pacuere Ha 100 ThIC. yenoBek ([ukapeBa, Pymsnuues, 2015).

PaccmarpuBas mosydeHHBIM pe3yibTar, CIEAyeT OTMETUTh MAKCHUMAJIbHYIO OIACHOCTH JIJIs
AnmatuHckoi obnactu, rae Ha 100 Teic. yenoBek mpuxoautcs moutd 1600 3aboseBmmx. ITO
CBSI3aHO C MaKCHMAaJbHBIM MHJEKCOM QJJICPIeHHONW OMACHOCTH IS JAHHOTO PErHoHa M OOJBIION
YUCJICHHOCThIO HacesaeHus (0koo 1 miH. 800 ThIC. YeIOBEK), a TAK)KE C BHICOKON WHIYCTPHATBLHOM
Pa3BUTOCTbIO M HAMOOJBIIUM CKOIUICHHEM aBTOTpaHcmopTa B peruone. Kak paccmaTpuBanoch
BbIllIe, OOOCTpPEHHE AalJIEPrUUYEeCKUX peakluid OO0YCIOBIEHO HEOIAroNpHUsITHBIMU YCIOBUSMU,
CBSI3aHHBIMU C 3arpsI3HEHUEM OKPYKAIOIICH CPeIbl.

Hns 3ananno-Ka3zaxcranckoil, Manrucrayckoit, FOxuno-Ka3zaxcranckoil, Kaparanauuckoin u
KamObuickoit oOnacteit Ha kaxzaslie 100 Ttbic. yenoBek HaOmomaercs ot 650 mo 1100
MO/IBEPKEHHBIX 3a00JEBAaHUIO MOJUTUHO30M (puc. 7). HecMoTpss Ha TO YTO HEKOTOpbIE M3 ATHX
obiacTeii MMEIOT HEBBICOKM IOKa3aTenb WHAEKCAa aJIepreHHo omacHocTd (MaHrucrayckas
00JacTh — 0K0J10 47), 3a cYeT HauOOJIbIIIEH KOHIICHTPpAIIUHU Jitoiel (0oJiee 2 MITH. YEIOBEK) JaHHBIH
MOKa3aTesib BO3pacTaer.

Bce cesepubie permonbl PK (Kocranaiickas, CeBepo-Kazaxcranckas, [laBmonmapckas,
AxmMonuHcKas obnactn), Bocrouno-Kazaxcranckas u AKTIOOMHCKasi 00JIaCTH MMEIOT IOKa3aTelb
OIMacHOCTH, KOTOPbIN BapsupyeT oT 400 1o 650 3ab6oneBmmx Ha 100 ThIc. yenoBek. MUHUMAaNbHbBIE
3Hauenust 10 400 yenoBek MMEIOT JBe oOiacTu pecnyOsuku: ATbipayckas U KbI3bUIopauHCKast.
Jlis HUX XapaKTepHO, BO-TIEPBBIX, HEBBICOKOE COJIEP’KaHUE aJNIEPreHHBIX BHUJIOB PACTEHHUIA; BO-
BTOPBIX, «UHJEKC AJUNIEPIreHHOCTH» JJIsl ABYX CYOBEKTOB SBIISIETCS OTHOCUTEIBHO HEOONMbITUM (54)
10 CPABHEHUIO C JPYTUMHU pacCMaTPUBAEMbIMU PETUOHAMU CTPAHBI.

B o0061mieM, camoii onmacHOM 00JacThIO JJIS HAceleHUs sBisieTcsa AJMAaTHHCKas, a K HauMeHee
omacHbIM oTHOCATCS KbI3bputopanHCcKast U AThIpayckasi 00JacTH, HO M 3TO BBIJIEIEHHE MOXKET ObITh
C TOTPEmIHOCTSMH, T.K. JUIsI JI@HHBIX PErHOHOB OTCYTCTBYIOT HCCIIEIOBaHUA B 00JacTu
QIJIEPTeHHBIX PACTeHMIi, Yero Henb3s cKa3aTh 00 AJIMAaTHHCKOW O0NacTu, TA€ COJEPKUTCS
Oonpias 6a3za HAyYHO-MCCIIEOBATEIBCKUX MATEPHAIOB O TMBUIBIIEBBIX KOMILJIEKCaX Kak (akrope
MIPOSIBJICHUS NOJIJTUHO3A.

BeiBoabl k pasaenam 2 u 3

Pecniybnuka Ka3zaxcran mpeacTaBieHa CyIIECTBEHHBIM pa3HOOOpa3ueM pacTeHH -aJlIepreHoB.
beuto BeIIENneHO 59 BHAOB, OoTHOCAUMXCSA K 32 pomam W 6 cemeiicTBam. AJUIEpreHbl, MbUIbIA
KOTOPBIX CHOCOOHA TMOBIMSTH Ha Pa3BUTHE TOJUIMHO3a, IIUPOKO PACIPOCTPAHEHBI B Pa3HBIX
oOnacTsx cTpaHbl. B Xoze uccnenoBanus pacnpocTpaHEHUsT ajlIepreHHONn (DIIophl OBIIIO BBIJEICHO
3HAYMTEIBHOE MPeo0IIaJlaHnue BUIOB apuIHOTO KOMIUIeKca cemeiictBa Poaceae (poawl Poa, Stipa,
Festuca) u Asteraceae (Artemisia).

AniepreHHble BHUIBI PAa3HOOOpPA3HBl KaK IO TaKCOHOMHUYECKOMY COCTaBy, TaK H IO
IKOJIOTHYECKAM OCOOCHHOCTSIM. OHM BCTPEUAIOTCS BO BCEX MPUPOIHBIX 30HAX M TOSICAX
Kazaxcrana, mpudem KakJast 30Ha ¥ KaX]IbIH MMOSIC IMEIOT CBOU CHEIM(UIECKIE BU/IBI aJlTIEPTeHOB.
Jlna paBHUHHBIX obOnacteil KazaxcTana xapakTepHO 3HAUUTENIBHOE KOJIMYECTBO POJOB apHIHOTO
KOMILIEKCa, JOMHHHUPYIOIIMMH ceMeiicTBamu sBisitotcss Poaceae (poxet Poa, Stipa, Festuca) u
Asteraceae (Artemisia). 'opHble paliOHBI pecnyOJMKH MPEACTABICHBI OOJIBIINM Pa3HOOOpasHeM
aJUICPTeHHBIX BUJOB, TJIAaBHBIMH JOMHHaHTaMH sBistorcs Artemisia rutifolia, A. dracunculus,
Festuca kryloviana, F. gigantea, F. valesiaca, Helictotrichon pubescens, u3 poma Poa Bcrpeuarotcst
P. alpina, P. bulbosa, P. angustifolia, u3 npesecHsix BugoB — Pinus sylvestris. PactutenbHoCTh B
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PCYHBIX [JOJIMHAX PpPa3BHUBACTCA B 0C06I>IX OKOJIOTMYCCKHX YCIOBUAX, OTIHMYHBIX OT yCJIOBI/Iﬁ
IIpou3pacTaHusd PaBHUHHBIX HWJIHW TOPHBIX accounaunﬁ. Camoe TriIaBHOE B HUX — MOJHAd
00€CTIeYeHHOCTh PAacTUTENBbHOCTH BOAOHM. LlIMpokoe pacmpocTpaHeHHe MO JOJIMHAM PEK HMEIOT
Buzbl Populus diversifolia, P. alba, P. nigra, P. laurifolia, Salix cinerea, S. trianda, S. viminalis,
Phragmites australis.

ATnipayckas i Axriobuncran

KuissinopauHexkan

YceaoBHBIE 0003HATICHISA

KoamnecrBo ‘H\60JleBllllIX, eq1.

pEg % .

0 100200 400 600 800 kw 0 -400 B 850-1200
C 400-650 W >1200
B 630 - 850

Puc. 7. Kaprocxema «mokazaTens ONACHOCTH», PACCUYUTAHHOTO JUIsI HACEICHHUS KaKIOu
agmuHuctpaTuBHOl enuauIlbl PK (Ha kaxasie 100 ThIiC. 4eIoBeEK).

[Ipoananu3upoBaB OCOOCHHOCTH IBETEHUS AaJUIEPTCHHBIX PACTEHHI, MOXXHO BBIJEIHUTH JIBa
JTana MBETCHUS: 1) BECCHHU, BKIIOYAIOIIMIA MECSIIBI C arpertsl 10 Maid, — B OCHOBHOM BCE JICPEBbS
U KYCTapHUKOBBIC; 2) JETHUN, KOTOPBIH UMEET JBa YETKUX MOJITANa: a) UIOHb-UIONb — 37IaKOBBIE;
0) UIOJTH-aBTYCT (CEHTSIOPBH) — COPHSIKOBBIC MTOJIBIHUA, MApPEBHIE.

Haubonee annepreHHOONACHBIMU BUJAAMHU SIBJISIFOTCS MIPEICTABUTENH TOJBIHHBIX, 3JIaKOBBIX U
MapeBbIX, KOTOpPBIE HMMEIOT BBICOKYIO BCTPEUAaeMOCTh M YacTO NpeoOIamaloT B CTEMHBIX,
MOJTYITYCTBIHHBIX W MYCTBIHHBIX JKOCHCTeMaX. HammeHee omacHBIX pacTeHUil BeChbMa HEOOIBIION
CIHCOK — 3TO HEKOTOpPHhIE BUBI U3 MPEJCTABUTENCH MapeBBIX U 3JIaKOBBIX. BcTpeuaeMocTh MX B
Pa3NMYHBIX JKOCHCTEMaX HEBBICOKA, a WBUIbIA, CyAs MO JaHHBIM W3 HAyYHO-MEIMIIMHCKUX
HMCTOYHUKOB, HE SBIIAETCS AJJIEPreHHOOMACHOM.

Hambomee BBICOKMMH TTOKa3aTeNsIMA  KOHIIGHTPAIlUM aJUIEPTEHHBIX PACTEHUH  SBISIOTCS
Boctouno-Kazaxcranckas u Anmarunckas obnactu: Boctouno-Kazaxcranckas o0macte mMeer
HanOOJBIIYI0 KOHIICHTPALIMIO aJUIEPTEHOB B BECEHHHH INMEPHOa — OKOJIo 19 BUIOB, AIMaTHHCKAs
MpeJiCTaBlIeHa MAaKCUMYMOM B JieTHUi niepuoa — 30 BugoB. CyMMapHO 3a BeCh MEPUOJI [IBETEHUS
aJUICPTeHHBIX PACTEHHH JaHHBIC 00JIACTH TaKkKe TOMHHUPYIOT. BocTouno-Kazaxcranckas o0iacth
npencraBicHa 46 amnepreHamu, AnmatuHckas — 42. Taxke MOXHO BbIenuTh KocTaHaiickyro u
KaparannuHckyto 00JacTH, KOTOpPBIE HWMEIOT CYIIECTBEHHBIM IT0Ka3aTellb  KOHIICHTPAIUU
aJUIEPTeHOB, JUIs JaHHBIX oOjacteil oH oguHakoB — 39 BuaoB. [lo pe3ynbpratam McciIenoOBaHUS K
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HauMEHEe OMACHBIM OTHOCATCS ATbhIpayckas, Manrucrayckas u KeBbuiopamHckas obimactu. 3a
BECh BEr€TALIMOHHBIN [IEPUO/I B IAaHHBIX PETMOHAX COCPENOTOUYEHO OT 22 10 25 ajuiepreHHbIX BUA0B
pacTeHuii, 4yTo B JBa pa3a MeHblIe Bocrouno-Kazaxcranckoit m AnmaruHckoi obnacreid. Kak 3a
BEeCh TEPUOJ, TaK M OTICIBHO IO Cce30HaM (BECCHHMWIA, JICTHUH), MaHHBIE OOJACTH HMEIOT
MHHUMAJIbHBIC TIOKA3aTEeIM: B JICTHUN neprosl — oT 16 10 18 annepreHoB, B BECEHHUN — B IIpeenax
5-6 BUJIOB.

Pacuer «uHaekca ajepreHHOW» OINACHOCTU BBIBUI PETHOHBI € Haubosee (HauMeHee)
ONaronpHUsATHRIMU YCIOBUSIMU IS POKUBAHUS AJUICPTHKOB B pa3HbIe MEPUObI. B neTHuii mepuo
HAWBBICIINN MOKa3aTellb aJUIepreHHON onacHocTu umeer Boctouno-Kazaxcranckas obGnacts, riae
WHJICKC paBeH 62, u AJIMaTHHCKAsl ¢ UHACKCOM, paBHBIM 60; Takke Helb3sh HE OTMETHTH BBICOKHIA
«MHJIEKC aJlJIEpreHHOCTH» B AKTHOOMHCKOM, Kaparanmuuckoit n XKaMObuIicKoi 00y1acTsx, Te OH
OJIMHAKOB ¥ cocTaBisieT 58. HanMeHbImid mokasaTens NMPUXOIUTCS Ha MaHTHCTayCKyI0 001acTh —
31. Jlns BeceHHero mepuoja Haubosee onacHble 00JacTH MO «UMHICKCY aJUIEPIeHHON OMacHOCTHY
spisiroTest Kocranaiickas — 39 u Boctouno-Kazaxcranckas — 41, a Takke BCe PeTHOHBI CEBEPHOTO
Kazaxcrana, ux nokaszarenu kosieomores oT 32 mo 38. HammeHee omacHBIMH BECHOM SIBIISIOTCS
AxkTroOuHCKas1, ATeipayckas u KeI3puopanHcKas 00acTu, uX HHIEKC BapbupyeT oT 12 mo 15.

B o0mem, kak 1Mo 4yucily BHUIOB-aJUIEPI€HOB, TaK U MO «HMHJEKCY AJJIEPreHHOCTHU» 32 BEChH
MepUoJi BEreTalluu pacTeHUN-aJuIepreHoB, HauOoisiee omacHble — Bocrouno-Kazaxcranckas u
AnmaTtuHCKas 00JiacTd, T.K. OHHM JIy4llle BCETO OCBOCHBI U XapaKTEPU3YIOTCS BBICOKUM YPOBHEM
3arpsi3HEHUS] OKPYXKAIOIIEH Cpefibl, 2 HAMMEHEE OMACHBIMU ABJISIIOTCS MaHrucrayckas, ATblpayckas
u Kb13puiopauHckas o0nactu.

[Ipu pacuere nokaszarens ajlIepreHHOM OMACHOCTH ISl HACEICHUS KaKI0M aMUHUCTPATUBHOMN
€IMHUILIBI CTpaHbl ObUIM BBHISBJICHBI HauOoJee ysa3BUMas U MeHee OyaromnpusitHas — AJIMaTUHCKas
obnacte, rie Ha 100 ThIic. yenoBek nmpuxoauTcs moutu 1600 3aboneBmux. K HanMeHee omacHbIM
peruoHam Juis alJIeprukoB OTHOCSTCS AThipayckas u Kei3pumopauHckas obnactu, rae Ha 100 Teic.
yenoBeK npuxoautcs Bcero 400 BO3MOXKHBIX 3a00JI€BIINX MOIMHO30M.

4. AnjiepreHHble KOPpeHHbIe 1 HHTPOAYUHMPOBAHHbIE PACTEHUS
MockBbl 1 MOCKOBCKOM 001aCTH

B MockBe u MockoBckoi 0071acTM TPaKTUYECKHM HEBO3MOXXHO HAWTH  y4acTKU
PaCTUTENBHOCTH, KOTOpPhIE COXpaHWIU Obl CBOW MEpBOHAUYAIBHBIN OOJMK. TeMIbl COBPEMEHHOM
ypOaHHU3auu TMPHUBOAAT K HApPYUICHUIO €CTECTBEHHBIX PACTHTEIBHBIX COOOIIeCTB U  (iop.
B kpynHbIX TOpomax, Takux Kak MockBa, MPOUCXOAUT (HOPMUPOBAHHE OCO0O0IM MPUPOIHO-
aHTPOTIOTEHHOMN CPEeJIbl, TPU TOM B MECTHYIO (PIIOpY BHEAPSAIOTCS 3aHOCHBIC BU/IBI.

Tem He MeHee, pa3HOOOpa3We Kak MPUPOIHBIX, TaK M HMCKYCCTBEHHBIX MECTOOOUTAHMA
ompeaenuino coctaB (iopel U ee pazHooOpasue. dropa MOCKOBCKOTO permoHa HAaCYUTHIBAET
cBoiie 1600 BHAOB COCYAMCTBIX pacTeHU, Ipu 3TOM okojio 730 u3 HuX abopureHHsle (Piopa
Mockssl, 2007).

BaxxHyto posib B )KH3HHM TOPOJIa UTPAIOT UMEHHO 3€JIeHbIe HacaXJAeHUs. MOCKBa OTHOCHUTCS K
HamOoJee O3eleHEHHBIM MeramoiucamM wMupa. B cocraB ropoma Bxogutr 17 jecomapkos,
17 ropojackux, 58 paiiloHHBIX, 9 crieruanm3upoBaHHbIX (Tad. 3), 14 camos, okoso 700 ckBepoB U
100 O6ymnbBapoB, 00IIast TIOMAAb KOTOPbIX coctariseT 35100 ra (Okonoruueckuii ..., 2000).

Pezynomamer u ux obcyscoenue. Abopucennvie 6uovl. DneMeHTaMU aOOPUTEHHOU (IIOPHI,
BBI3BIBAIOIINMU AJUIEPTHIO, SIBISIOTCS MPEJICTABUTENN POJIOB JPEBECHBIX PACTEHUI: JIEIINHA, COCHA,
siCeHb, 1y0, 0JIbXa, JIUTIA, UBa, €lib, B3, Oepe3a, a Tak)Ke HEKOTOPbIE COPHBIE TPABhI U 3JIaKH.

[Ipu sTOM pasmelieHre BUJOB Ha TeppuTOpur MOCKBBI O4€Hb HEOAHOPOAHO. DTO CBSA3AHO C
HKOJIOTMYECKUMU OCOOEHHOCTSIMU BUJIOB, @ TaKXK€ C MOJUTHKOW TOPOJCKON aAMHHHMCTpAIMH I10
o3eneHeHuto. Tak, COrjlacCHO HOpMaMm IMOCAJKU JACPEBbEB M KYCTAPHUKOB TOPOJCKHUX 3€JEHBIX
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HacaxaeHut 1988 roma, OCHOBHOW AacCCOPTUMEHT BBICAKMBAEMBIX BHJIOB IPEICTABIISIN
clleyromue abOpUTreHHbIe BUJIBI JIEPEBbEB: Oepes3a Iutakydas ¥ MyliucTas, 1y0 depenrdarthblii, eib
KOJIO4ast ¥ OOBIKHOBEHHAsI, JIMMA KPYMHOJUCTHAS W MEIKOJMCTHAs (WM CEpALCBHUIHAS), SICCHBb
TAHIIETHBIN. Bce mepedncieHHble BUABI MOTYT BBI3BIBAThH AJICPTHIO.

Ta6auuna 3. Jleconapku r. MOCKBEIL.

HaumeHnoBanmue Jieconapka ILiomans, ra
XVMMKHHCKUH JIeconapk 277.0
XI1eOHUKOBCKHUI JIeconapk 328.2
Jleca Cenbckoxo3siicTBeHHOM akagemun uM. K.A. Tumupsizea 248.0
HII «Jlocunslit 0ocTpOB» 2910.0
Jlecomapk «COKOJIBHUKNY 590.0
Jlecomapk «3maitmoBo» 1295.3
Tepneukuit necomapk 141.5
Jlecomapk «KyckoBo» 302.0
CanTeIKOBCKUH Jiecomapk 24.0
Jlecomapk «Ky3pMUHKI 946.4
BunHOBCKHif Teconapk 23.0
bupronesckuii ieconapk 348.7
B 1.4. meconapk «l{apuusiHo» 175.0
[Tpuponausiit napk «butneBckuit gec» 2230.0
B T.u.: SIceneBckuii neconapk 625.0
OnuMnuiickuii Jecomnapk 793.0
byToBckwuii neconapk 280.4
TponapeBckuii neconapk 502.0
Oum-KyH1iieBckuil neconapk 284.0
bakoBckwuii neconapk 40.0
Cepebpsinobopckoe necandectso PAH 533.0
[ToxpoBcko-CTpenrHeBCKHii Jeconapk 238.0
XOpoI1IeBCKU JIeconapK 197.0
KpacHoropckwuii neconapk 58.0
KprokoBckuit 875.4
BCEI'O 12671.9

CornacHo naHHBIM JlemapTamMeHTa NPHUPOIONONB30BAHUS M OXPaHBl OKPYXAFOIIEH Cpeibl
ropoaa MockBbl, HauboJiee YacTo B Mpejieax Merarnoiuca Berpedaercs auna — 32%.

Hnesazuenvie 6udvi. OTIENBbHAS OIICHKA YUaCTHS HHBa3MBHBIX BHIOB BO (hJIope, a TaKKe aHAIN3
UX PACHpPOCTPAHEHUs MMEIOT OOJbIIOE 3HAYCHHE, T.K., C OAHOH CTOPOHBI, aJBEHTHBHbIC BHUIbI
MOTYT TMPEJCTABISATH YTPO3y OMOIIOTHIECKOMY Pa3HO00pa3uio, a ¢ APYroi — 3J0pPOBBIO HACEIICHHS,
OBUIbIIA Psiia BUJAOB SBISETCS CUJIBHBIM aJUIEPreHOM. B HEKOTOpBIX Ciydasx MPOUCXOAMT
rHOpHUIM3aIMsT ¢ MECTHBIMH BHJIIAMH, YTO TPHUBOAUT K OOPa30BaHUIO HOBBIX «CBEPXaKTHBHBIX
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BUJOB-TpaHchopmepoB» (MaitopoB u np., 2012). Mx Bo3aeiicTBue TpyaHONpeackasyemo. B
Poccuiickoit ®enepaunu 00opbOa ¢ MHBa3WBHBIMH BUJaMH 3aKOHOJATEIbHO HUKAK HE OrOBOPEHA,
TaKUM 00pa3oM, 3aHOCHBIE BUBI C KaX/IbIM I'OJIOM 3aXBaThIBAIOT BCE OOJIBIINE TEPPUTOPHUH.

Cpenu MHBa3MBHBIX BHUJOB I aHalW3a BhIOpaHa aMOpo3usi, mpeacTaBieHHas B MOCKOBCKOM
peruoHa 3 aMepUKaHCKMMHU BHJAMH, MPU ITOM PETYJISIPHO BCTpEYaeTCs TOJBKO aMOpo3us
noasiHHOMKMCTHAS (A. artemisiifolia L.). AMOpo3un tpexpasnenbhas (A. trifida L.) u ronokonocas
(A. psylostachya DC.) u3BeCTHBI JHIIb 10 ¢AUHAYHBIM HAXOIKaM.

Ponunoii amMOpo3uu MOJILIHHOMUCTHOM sBIstOTCS CoeMHEHHBIE MTAaThl AMEPHKH, OCOOCHHO
HIMPOKO OHAa paclpoCTpaHEHa B BOCTOYHBIX M LEHTPAJbHBIX IITaTax. BcTpewaercs Takxke U B
JPYTUX CTpaHax. 3aHECEHA B HACTOSIIIMM MOMEHT BO BCE YacTH CBeTa, BHeceHa B crucok 100
HauboJiee arpecCHMBHBIX HMHBa3uWBHbIX BUAOB EBponbsl. B Poccum cuutaercss kapaHTHHHBIM
COpHSIKOM B cooTBeTcTBUU C [Ipukazom Muncenbxo3a P® ot 15.12.14 1. Ne 501 «O06 yTBepxaeHUn
nepeyHsi KapaHTUHHBIX 00bekToB» (IIpuka3z ..., 2015). Bece Tpu Buaa amMOpo3uu MpeAcCTaBIsIOT
MOTEHLMAJIbHYI0 ONACHOCTh Ul SKOCUCTEM B CHIy TOIO, 4YTO, paccemssich, 3aHUMAIOT
JOMUHHUPYIOIIME DPOJH B COOOILIECTBaX, HATYPAIU3YIOTCA U SBISIOTCA TPYAHOUCKOPEHHUMBIMU
(ITepeuens ..., 2003).

BrniepBeie B MockoBckoit obnactu amOpo3ust 6bi1a oOHapyxkeHa B Komomue (OxTs6peBa u ap.,
1978). PerynsipHO OTMEYaeTCsl [0 OTKOCAM JKEJIE3HBIX JIOPOT, COPHBIM MECTaM U ITYCTBIPSIM.

B XXI Beke Bompoc u3y4deHHs paclpOCTPaHEHUS] PACTEHHM M MX MBUIBIBI CTOMT OCOOEHHO
OCTPO B CBSI3U C €XKEroJHbIM pOCTOM 3a0o0jieBaéMOCTH  MoJuIMHO3amMHu. [Iporpamma
a’pONaMHONIOTUYECKUX HcchenoBanuil B Poccun Obuta 3amymiena B 2001 roxy. B psne ropomos
Obun chOpMUPOBAHBI CIIEUABHBIC CTAHIMM JJIsI MOHUTOPHHIA SMHUCCHUU MBUIBIBL. OIHUM W3
TakUX TropoaoB craja MockBa. A’pONalIMHONOIMYECKHE CTaHLUMU paboraroT ¢ 15 ampenb 1o
15 cenTsiOpst  kaxkmoro roxa (mepwoJ HAMOOJNBINETO TMBUICHUS pacTeHuid). JlaHHble o
KOJMYECTBEHHOM U KauyeCTBEHHOM COJIEP)KaHUM TBUIBIBI MYOJIMKOBAIMCh HAa JABYX calTax
(Kanennaps nbutenus, 2015; Anneprosnorus, 2015).

AHau3 CBeEHUI O KOHIIEHTpAalMW TMbUIBIEI MO3BOJISIET M3YYMTh CPOKHM LIBETEHHMS BUAA,
o0wine, CTeneHb W3O0JSIUKA TOMyISUH, W3MEHEHUS pPACTUTEIBHOTO TIOKpOBa, a TaKXkKe
pacrpoCcTpaHEHHOCTb MOJUTMHO30B.

AnnepreHHble BUABI PaCTEHUH MOXKHO pa30OWTh HA TPW TPYNIBL: IBETYIIME BECHOU (C ampers-
Masi IO Hayajio MIOHs), JeTOM (MIOHB-aBI'YCT) U C JIeTa M0 OCeHb. B mepBblil (BeceHHMIT) nmepuon
000CTpeHus MOJIIMHO3A MBUIST IPEBECHBIE PACTEHUS: B MapTe-allipesie 3alBETal0T OJIbXa, JIEIUHA U
Oepesa. B koHIe anpens — uBa, TONOJb, Bs3, CEHb, KiIeH. B Mae — ny0 u XBoiiHbIe (COCHa, €Ib).
B MockBe 1 MOCKOBCKO# 00JIaCTH BBICOKHE KOHIICHTPAIIMU TBUIBIBI y Oepe3bl, OJIbXH, JICIIUHBI,
ny6a, siceHs, kieHa. Haubonee 3HauMMBIM alJIEPreHOM Yy JPEBECHBIX PACTEHUH SIBJISETCS MbLIbIA
Oepesbl, €e YpOBEHb COJIEP)KaHMsS B BO3JyXe B MEpPUOJ BECEHHEH AMUCCHU HaumOonbmuid. B mae
BBICOKHE KOHILEHTpAIMK IbUIbIIEI Y 1y0a. [To3:xe BceX, B MIOHE, MBLIHT JIMIIA.

[Tpu 3 TOM Bech mepedeHb BUAOB ObUT 0OHAPY)KEH Ha TEPPUTOPUH BCEX HCCIIETYEMBIX YIaCTKOB.
BeposiTHO, 3TO CBSA3aHO C CHJIbHOW HapyIIEHHOCTBHIO TOPOACKHX PACTUTENBHBIX COOOIIECTB, B CUILY
Yero MUPOKOe paclpoCTPaHEHNE MOyYalOT COPHBIE TPABbI U 3J1aKH.

Haubonee ogHOponHO pacmpeeneHa COCHA, OTHOCUTENBHO JPYTUX MOPOJ] €€ YUCIECHHOCTh He
BBICOKA, OHa HE BXOJHUT B IEPEYCHb BHJIOB, WCIOJIB3YEMBIX TOPOJCKOW aIMHHUCTpPAIIUCH LIS
03€JICHEeHHUs, KpOME TOT0, OHAa He sIBJseTcs MUOHEepoM (Kak Oepe3a M ocuHa). Takke HEBBICOKOM
YHCJIEHHOCTBIO XapaKTepU3yIOTCs ofibXxa, Oy0 u useunHa. HawmbGombiiero pacnpocTpaHeHUs
JOCTHUTalOT KJIeH, Oepe3a M JIMMa; MPU 3TOM JIMMA U KJIEH aKTUBHO MCIIONB3YIOTCS JUIsl 03€JICHEHHUS.
Cawmpril 3enmeHblid OKpyr MockBbel — FOro-3amajaHblid, 10 JaHHBIM PEECTpa, 3/1€Ch MPOU3PACTAET
659997 npeBecHBIX TOPOJ, MPOBOLUPYIOMIUX AJUIEPTHIO, YTO cocTaBisieT 18% Bcex nepeBbEB-
ayiepreHoB ropoja. Hammenee 3enensiit — CeBepo-3amannbiii okpyr ¢ 51418 nepeBbsmu (1.4%).
JUnist oCTanbHBIX aJMUHUCTPATUBHBIX OKPYIOB 3TH IOKa3zaTenu TakoBbl: CeepHblii — 428099
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(11.7%), CeBepo-Boctounsiii — 533557 (14.7%), Bocrounsiit — 561927 (15.4%), FOro-BocTOuHBIN —
251950 (13.8%), FOxubrit — 398682 (10.9%), 3anaxusiii — 351792 (9.6%), Lientpanbhbiii — 391659
(10.7%). OGiee uuncio aepesbeB — 3629081 (puc. 8).

B BHIOBOM OTHOIICHUH HaWOOJIbIIAs YMCIEHHOCTh Y KJI€HA, YTO OOBICHACTCS 0COOCHHOCTAMHU
y4eTa — KOpPEHHbIC BUbI KJICHa W 3aBO3HbIC, KOTOPHIC BBICA)KUBAIOT B 3€JCHBIX 30HAX rOpoja, HE
nuGepeHIUPYIOTCS, YTO B CyMME JIaeT BHICOKHE MTOKA3aTEeH YUCICHHOCTH.

Humpooyyuposannwie annepeenvl. AMOpo3us nonsiHHONMMCTHAs (Ambrosia artemisiifolia) — ato
KapaHTHHHBIA  COPHSK, MPEIACTABIAIONIMNA  yrpo3y 9SKOHOMHYECKYI0 W  OHOJIOTHYECKOMY
pa3HoOOpa3uio, a TaKKe 30pPOBbIO HaceleHUs. PacTeHue NPOBOLUPYET ALICPIUI0 B MEPHOJ
[[BCTEHHs B KOHIIE JIeTa — HaYaJle OCEHH, IPH 3TOM BBI3BIBACT Y OOJBHBIX aCTMY ITOYTH B J[Ba pasa
varie, 4eM japyrue pacrenus-awieprenst (Dahl et al., 1999). UyBcTBUTENbHOCTh K IBUIBIIC
BOSHHKAET, KOTJId 9HCIO TBUIBLEBBIX 3€PCH, OCEHAIOMMX W3 1 M> BO3/yXa COCTAaBISET HE MEHEE
20 enuHuUIL.

H [luna

H Onbxa
 UBa

N OpellHuK
u 1y6

B Knen

W bepesa

m OcuHa

u CocHa

Puc. 8. CooTHomieHne pa3InyHbIX IOPOJ 1epeBbeB B MOCKBe.

DTOT BUJ aMOPO3UK — BETPOOIBbLIsIeMbIid. [IbIJIBHUKN OTKPBIBAIOTCS C POCTOM TEMIIEpaTyphl U
NPY HU3KOW OTHOCHUTEIBHOW BIAXXHOCTH, T.€. IPEHUMYIIECTBEHHO YTPOM, MOCIIE BOCX0/a, IPU ATOM
AMHCCHUS TPOI0JKaeTcst Tosbko 6 vacoB (Martin et al., 2010). ITpoayKius MbUTBIBI KOJIEOIETCS B
3aBUCHMOCTH OT pa3Mmepa M Bo3pacta pactenus or 0.1 mo 3.8 MuimmapioB NMBUTBIEBBIX 3€peH Ha
pacrenne (Fumanal et al., 2007). /luamerp mNbUIBIIEBBIX 3epeH cocCTaBisieT 18-22 MHKpOH
(Taramarcaz et al., 2005).

Venosust obumanus. B xopernbix Mmecroooutanusax A. Artemisiifolia mpouspacraer B ycioBusix
YMEpPEeHHOTO KOHTHHEHTaJlbHOTO Kimmara (Bassett, Crompton, 1975). B EBpone ontumansHbIMH
CUMTAIOTCS YCJIOBUSI C BBICOKHMH CYMMapHBIMH 3HAUCHHSIMH TeMIepaTyp B TeEYEHHUE
BereraimonHoro neproaa (Essl et al., 2009). B Lientpansroii EBpore Hu3KHE TeTHHE TEMIIEpaTyphI
ObUTH MPHU3HAHBI OCHOBHBIM KJIUMAaTHYeCKHM JTuMuTHpYronmM daktopom (Essl et al., 2009). Dtum
obwsicHsieTcst orcyTerBre A. artemisiifolia B roproii mectHOCTH Ha GOt TeppuToprn EBpOIIBL.

A. artemisiifolia ycremno nmpouspacraeT v pa3MHOKAETCS HA y4acTKax ¢ Pa3InIHON TEKCTypOi
MOYB, TOJIEPaHTHA K TPOGHOCTH CyOCTpaTa, MPEMATCTBYET HOPMAJILHOMY Pa3BUTHIO KOPHEBOM
CHCTEMBI TIOBBIIIIEHHUE COJICHOCTH CyOCTpaTa.

Pacrenne n0ocTaTOUYHO XOpOIIO NEPEHOCUT 3acCyXy, €ro JIMCTbs MoOryT Tepsath 10 70%
comepkalmieiicss Biaru 0e3 HEOOpaTHMBIX TIOCIEJACTBUN, MPH 3TOM COXpaHSA CIIOCOOHOCTH
npou3BoauTh cemeHa. OnmHako A. artemisiifolia ywyBcTBuTenbHA K 3aMOpPO3KaM, MMO3/THUEC BECCHHUE
3aMopo3ku youBaroT ee Bcxonl (Leiblein-Wild et al., 2014).

Mecmoobumanus. B MockoBckoM pernone Hanbosee gacto A. artemisiifolia scrpeuaercs mo
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OTKOCaM JKEJIE3HBIX JIOPOT, COPHBIM MECTaM M Ha IyCThIpsix. Ha TeppuTopusix CBOEro KOPEHHOIO
MPOU3pacTaHus MPEUMYIECTBEHHO pAacTeT B COOOIIECTBAX HAPYIICHHBIX MECTOOOWTaHWI: Ha
NaxXOTHBIX TIOJIAX, ITyCTONIAX, BJOJb JOPOT, HO MHOTJIa BCTPEYAaETCS W B ECTECTBEHHBIX
coobmiectBax (Bullok et al., 2012).

buoxumuyecxue  ocobennocmu. CTOMUT  OTMETUTh, YTO  BEIIECTBA, IPOU3BOIAMMEIC
A. artemisiifolia, okaspiBatoT mopaisronHii YPPEKT HA POCT APYruxX pacTeHuil. Benumuwmna 3Toro
BO3/ICHICTBUSl BaphbUpyeT B 3aBHUCHMOCTH OT 4YacTU pAacTCHUs (KOPHH, JIUCTHS, COIBETHS).
HaunOonpmmii HeraTuBHBIN 3((EKT OKa3bIBACT BHITSIKKA M3 MY)KCKHX COlBeTHH. B mabopaTtopHOM
uccrnenoBannu (Vidotto et al., 2013) 6put0 moOKa3aHo, 4TO, pasiaraschk, octarku A. artemisiifolia
TOPMO3ST B Pa3BUTHH CEMEHA APYrux BUAOB. [Ipu 3TOM HamOoiee 4yBCTBUTEIbHBIMU OKA3aJIHCh
ceMena Tomara (Solanum lycopersicum), BCXOXECTbh CEMsH, IOABEPTIINXCS BO3ACHCTBHIO,
oka3zanach Huxke Ha 50%, HeXelln BCXOKECTb KOHTPOJIbHOU IPYIIIbI.

Pacnpocmpanenue. Ponunoit amOposuu ssisercs CesepHas u Cpeansisi AMepuka, oHa IHUPOKO
pacnpoctpaneHa B CIIIA, 0coOCHHO B BOCTOYHBIX U IIEHTPAIBHBIX MITaTax. BeTpeyaercs Takke B
Kanane, Mekcuke, [lepy, Aprentune, bonuBuu u apyrux.

C cepenunbl XIX Beka A. artemisiifolia Bropraiack Ha HEKOTOPbIE YYaCTKH YMEPEHHOTO MOsicCa,
Bkitovass EBpony, Kuraii, SInonuto, IOxnyro Kopero, HOxnyro Adpuky, Acrpanuio u HoByro
3enanmuio. IlepBrie pactenus Ha tepputopun ObiBiiero CCCP Oputn otmeuensl B 1918 1. B
okpectHocTsx CraBpomnoist (MaperomkuHa, 1986). B konme XX Beka B Poccuu A. artemisiifolia
3aronoHmIa Goree ueM 50 Thic. KM? TEPPHTOPHH M MPOIOIDKIIA CBOE PACIPOCTPAHEHHE B HAYAIIE
CJICYIOIIETO CTOJICTHSI.

B MockoBckom  permone — mbuibiia A, artemisiifolia  ormewaercss B cocraBe
a3pOIAIMHOJIOTHYECKOT0 criekTpa ¢ 1994 roma, HO HeperyssipHO, He Kaxablii roxa. [lbuieHue B
CpeIHEeM JUTUTCSI OKOJIO HEICTM B KOHIIE aBryCTa — Hadvaje CEHTAOps, XOTS CJMHUYHBIC 3epHa
YJaBIMBAIOTCS BECH TIEPHO/I C MIOJIS 1O HOSIOPB. UKCIIO MBIIBIIEBHIX 36pPEH B HEKOTOPBIE JHU MOXKET
nocturatb 60-90 equnull B Bo3ayxe (puc. 9) U NpUOIMKTHCS K KpUTUUECKOMY YPOBHIO.

Hecmotpst Ha TO 4ro B rOkHBIX pernoHax Poccum A. artemisiifolia pacmpocrpanena
JIOCTaTOYHO  INUPOKO, B  MOCKOBCKOM pPErHOHE €€  pPAaCHpOCTpPaHCHHE  OrPaHHYCHO.
3a70KyMEHTHPOBAaHHbBIE HAXOJKM aMOpO3uH Moka3aHsl Ha pucyHkax 10 m 11. Bce Toukn HaxomoK
MPUYPOUCHBI K JKEJIE3HOJOPOIKHBIM CTAHIIUSM.

[To-BuauMOMYy, BBICOKHME KOHIIEHTpanuu mbUIbIel A. artemisiifolia cBs3anel ¢ panbHUM
MIEPEHOCOM BO3YIIHBIMU MaccaMy U3 00Jiee FXKHBIX PETHOHOB TIOCPEICTBOM 3aIaHOTO MepeHoca.
VuuTeIBasg KJIMMaTU4eCKUE YCIOBHS pEerMoHa M TOT (akT, 4yro B MOCKOBCKOH oOmacTu mpu
BEJICHMH CEJIbCKOTO XO3SHCTBA AKTHBHO IMPUMEHSIOTCS TepOUIMIBI sl OOpbOBI C COPHBIMHU
pacTeHUsIMH, JdajbHeWINas akTHBHas OSkcmancus A. artemisiifolia mamoBepostHa. Buj He B
COCTOSIHUM KOHKYPHpPOBaTh HU C AOOpUTCHHBIMH BHUJAMH, HH C WHBIMH TPEICTABUTEISIMU
aJIBEHTUBHOU (IIOPHI.

BriBoabl k pa3neay 4

Ha Teppuropuu necomnapkoBbIX y4acTKOB MOCKBbI POU3PACTAIOT 110 MEHbIIeH Mepe 17 BUI0B
TPaBSHUCTBIX AJJIEPIeHHBIX PACTeHHM, WX pacmpeleleHue B TIpaHMIaX TIopoja OJHOPOIHO.
Haubonee  ogHOpomHOe — pacmpeneneHWe M~ HaWMEHbIIAs  YHCIEHHOCTh M3 BCeX
MPOAaHAIM3UPOBAHHBIX JIPEBECHBIX MMOPOJ HAOJIOAETCSl Y COCHbl — B CPEIHEM OKOJIO 6 ThIC.
JIepeBbeB Ha OKpYr. HeBBICOKOW YMCIEHHOCTBIO XapaKTEepHU3YIOTCS oyibxa (Impu 3ToM pa3bpoc ee
3Hadyennit ot 110 B IIAO mo 9236 B CBAO), ny6 (ot 548 B C3A0 no 10568 B CAO) u nemmnHa
(o1 529 8 HAO no 11629 B CBAO). HaubosnpIiel Y4MCICHHOCTH U HAUOOJBILETO paCIPOCTPAHEHUS
nocturatoT kieH (1844815 B ropone), 6epesa (564152) u uma (617075).

Bonbmie Bcero ocoGeil amnepreHHbIX MOpoj JAepeBbeB B FOro-3amagHoM agMHUHHCTPATUBHOM
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okpyre (659997 nepeBneB), uTo coctaBisieT 18% Bcex nepeBbeB-allIepreHoB ropoja. Haumenniee
gucio B CeBepo-3amagHom okpyre ¢ 51418 nepeBbsimu  (1.4%). i ocTalbHBIX
aJIMMHHUCTPAaTUBHBIX OKPYIOB 3TH IoKa3areau TakoBbl: CeBepHbli — 428099 (11.7%), Cesepo-
BOoCTOUHBIN — 533557 (14.7%), Boctounsrii — 561927 (15.4%), FOro-Bocrounsiii — 251950 (13.8%),
HOxmnp1it — 398682 (10.9%), 3anagusiit — 351792 (9.6%), Lentpanbusiit — 391659 (10.7%). OGiee
qHcio aepeBbeB — 3629081.
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Puc. 9. Hsmenenwe koHieHTpanuu mbutbiisl Ambrosia artemisiifolia (e11./M3) B Mockse
(Kanennaps ..., 2015).

B  MockoBckom  permone meuibma A, artemisiifolia  ormewaercs B cocraBe
a’pPONaAJIMHOJIOTHYECKOr0 crekTpa ¢ 1994 roma, HO HeperyssipHO. UWCIIO TBUIBLEBBIX 3€pEH B
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HEKOTOpble JHU MoKeT pocturarb 60-90 enuHun B BO3J1yXe, 4YTO SBISETCS JOCTATOYHOU
BEJIMYMHOM, YTOOBI OKA3bIBATh BIIMSHHUE HA 3I0POBHE HACCIICHHS.

Ha tepputopun MockoBckoii oOiacté ¥ ropoja MOCKBBI B pa3HbIe TOJbI HAXOIUIU
A. artemisiifolia oTmenbHbIME dK3eMIUIIpaMH JHOO MOMyJIAUUAMU. Bce Haxoaxku ObUIM ClIEIaHBI
BO3JIC JKEJE3HBIX Jopor. B psje ciydaeB oOHapyKeHHbIE OCOOM HMMENH BBI3PEBIINE CEMEHA.
OjiHaKo, yUNTHIBasK KJIMMATHUYECKUE YCIOBUS PErHOHA, a TAK)KE IPUMCHEHHUE B CEJIbCKOM XO3SHCTBE
repOMIIKIOB, aKTHBHOE paciipocTpanenue A. artemisiifolia 8 MockoBckoM pernoHe MaioBepOSTHO.

JengHorpag

Bocichntsa

L Mockea

KOKOWKMNG MackoBckmi

Korraynapra

"= WepGunia

Tponyx

I 1 <

Puc. 10. Haxoaxu Ambrosia artemisiifolia va reppuropun Mockssi (ct. [Tpecus Manoi OkpyxHOi#
YKEJIe3HOM J10pOry, T/ie OTMEUEHBI BbI3peBiue ceMeHa, B./[. boukun).

5. 3aBHCHMOCTH MApPIIPYTOB MEPEHOCA NbLIbIBI AJIJIEPreHHbIX BUI0B
OT 0COOEHHOCTEH PO3bl BETPOB B rOPoOAax

[TputbIIa BETPOONBUIAEMBIX PACTEHUN SIBISAETCS HCTOYHUKOM BO3HUKHOBEHHS NOJUIMHO3a. Ha
CETOAHSIIHUN J€Hb M3BeCTHO OKoj0 700 BHIOB pacTeHUM, KOTOpbIE MOTYT IIPOBOLMPOBATH
ajutepruro. [IpUTblla JAaHHBIX pacTeHUH uMeeT aOCOMIOTHO HeOombplme pa3mepsl okono 10-
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50 MUKpOH, YTO TIO3BOJIIET €l MHTCHCHMBHO W B OOJBINMX KOJHYECTBAX PA3HOCUTHCS BETPOM.
YcraHoBieHO, 4TO MOPOTOBbINA npesed, npeBbimaronuid 10-20 nbuIbLEeBbIX 3epeH B 1 M BO3/yXa,
SIBJIICTCSL HEOMATONPHUSITHBIM | JITa)Ke OMACHBIM U CIIOCOOCTBYET Pa3BUTHIO CUMIITOMOB MOJITMHO3A.

Pesynomamoi u ux obcyscoenue. JlJis TOCTPOCHHUS apeajoB PAaCIHpOCTPAHEHUS MBUIBIIEBBIX
3epeH aJUIepreHHON  (IIOpbl  HCIIONB30BaJlaCh  METOAMKA, MpUMEHsemas [Uisi  pacueToB
pacnpocTpaHEHHUs 3arpsi3HSIONIMX BEIIECTB OT TOUYEYHBIX CTAIIMOHAPHBIX MCTOYHUKOB. B manHOM
ciiydae OOBEKTOM H3YYEHHMs SIBISIIOTCS Mapku U OyJabBapbl, COOTBETCTBEHHO, OT HUX OyayT
CTPOUTHCS BOJIHBI NAJIMHALIMKM PACTEHUH.

Puc. 11. Haxoxnku Ambrosia artemisiifolia va teppuropun MockoBckoii obnactu (ct. ['omyTBuH,
Konomua u Pamenckuii paiion; ct. Jlenosck, 1 sxzemmsip; ct. Kpatoso, B.H. Tuxomupos).

B nannoii pabote ucnons3oBanack Meronuka OHJI1-84 no Tumenko (MuCTpyKIuUA ..., 1984).
MeToauka MO3BOJSIET MOCTPOUTH apeajibl ¢ Y4€TOM pPO3bl BETPOB, NPUHMMAas BO BHUMaHHE Kak
MaKCUMaJIbHBIC 3HAUCHUA TOBTOPACMOCTH, TaK U MUHHUMAJIBHBIC. Taxknm 06p330M, B35B 3a OCHOBY
JTaHHBINA TOXO, MBI peoOpa3zoBaid (HOpMyILy pacyeTa, KOTopasi BRIMJISIIUT CIEIYIOIKUM 00pa3oMm:

I=LoP/Py, mpu P>Py,

riae Lo — BenmuuuHa pajauyca B i-OM HalpaBJICHUH OT UCCIEIyeMOro o0bheKTa 0 KpailHeH rpaHHMIlbI
NepeHoca MbUIBIEBBIX KOMIUIEKCOB 0€3 yueTa MOIpaBKH Ha po3y BeTpoB (kMm); P — cpeanerogosas
MIOBTOPAEMOCTh ~ HAINlpaBJICHUH BETPOB paccMaTpuBaeMoro pymbOa B mpoueHTax; Po —
MOBTOPSEMOCTh HAlpaBJICHUH BETPOB OJHOTO pyMOa MpH KPYyroBoil po3e BETPOB (Hampumep, Ipu
BOCBMHU pyMOOBOI po3e BeTpoB); Pp=100/8=12.5%.
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st ropoioB Actana u AnmMathl OblIa pacCuMTaHa MOBTOPSIEMOCTh PA3JIMYHBIX HApPaBICHUN
BETpa B MPOLIEHTAX, PACUETHI MIPe/ICTaBIeHbI B TaOIUIE 4.

CTouT 3aMeTUTh, YTO VISl IOCTPOCHUS apealioB PACTIPOCTPAHECHUS MBUIBIEBBIX 3€PEH B OCHOBY
pacdera MOBTOPSIEMOCTH Pa3IMYHBIX HAIMPABJICHUN BeTpa ObUT BHIOpaH BECEHHUI MEPUO/I, KOTOPHIMA
MIPUXOAUTCS Ha [IBETEHHE aJJIEPreHHON (DIIopHI.

[Mocnengaum marom cOopa WHGOPMAIUU SIBISICTCS  OMpEACNICHUE paanyca MMaTuHAIUN
MBUIBLEBBIX KOMIUJIGKCOB —ajulepreHoB. l3ydeHue Hay4yHO-HMCCIEIOBATENbCKUX paboT 1Mo
O0COOCHHOCTSIM CTPOCHHSI U MOP(OJIOTHUHU TBLIBIBI TOKA3aJI0, YTO Ha JAaTbHOCTh PaCIpPOCTPAHEHUS
MBUIBLBI B OOJBIICH CTENEHH BIMSAET pa3Mep NbUIbIEBOro 3epHa. Tak, MmpencTaBUTENN XBOMHON
(GJIOpEl UMEIOT OTHOCHUTEIBHO HEOOJNBIIONW pa3Mep MBUIBIIEBOTO 3€pHA, COCTABISIONIUN OKOJIO
60 MKM, MOATOMY AaNbHOCTD MoJeTa OyaeT HeBbicoka — 800 M. OOpaTHas cuTyalus npeacTaBieHa
JUTSl QJUIEPTe€HOB MEJIKOJIMCTBEHHBIX TOPOJ: pa3Mep MbUIbIBI 3HAYUTEIBHO MEHbIIE — 10 30 MKM,
a 3HAUMUT, U PAJANYC pacCIpoCTpaHeHus OyneT cymiecTBeHHO Ooinbiie — g0 2500 M (Hampumep,
LIMPOKO pacIpOCTPaHEHHBIN BUJ B 03€JIEHEHUH ropojia — Oepe3a, UMEET pa3Mep MbUIbIEBOrO 3€pHa
ot 20-30 MxMm). 3HaueHHE PaANMYCOB OTHOCUTEILHO pa3Mepa MbUIbLBI ObUIO MPUCBOCHO MO paHee
MIPOBEJICHHBIM HAYYHO-HCCIIEAOBATEIHLCKUM paboTaM B 00JacTH adpOIMATUHOJOTHU MBLUIBIIEBBIX
koMmiuiekcoB degoposoit (Cratuctuka ..., 2015).

Tab6auuna 4. [ToBTOpsieMOCTh Pa3IMYHBIX HAPABICHHUI BETpa B MPOICHTAX.

AcTaHa .
A [ & - 2 4 2 sl &| & 2| &
Hanpasiienue § §- g i JE E E E’ LE LE ‘§ E roj
= & % | & = | " |8|5|2|=|¢8
C 2 3 4 7 9 12 15 13 8 4 4 2 7
CB 9 14 14 13 12 16 19 17 | 12 8 9 6 |12
B 7 7 11 13 11 15 12 12 | 10 8 8 5 110
10) 3] 13 13 12 12 11 9 9 11 (12 | 12 | 12 | 13 |12
10) 29 | 25 20 14 15 11 9 11 | 13 | 20 | 22 | 29 |18
103 29 | 26 21 17 17 12 9 11 | 18 | 24 | 26 | 30 | 20
3 9 10 14 17 16 15 15 15|18 | 18 | 15 | 12 | 15
C3 2 2 7 7 9 10 12 10 9 6 4 3 6
INTnas 7 6 4 6 5 6 7 8 8 6 4 5 6
AJaMartsl
2 = = = 2 2 = | & & 2 2
Hanpasienue § % o) i ’E E E E‘ E E L§- l§ roj
g *| 3 = | 8| 5| 2|2 &
C 26 | 28 25 | 20 17 15 15 17 | 17 | 19 | 22 | 25 | 20
CB 9 10 10 9 8 9 8 9 10 9 9 9 9
B 6 7 8 10 11 10 10 9 10 9 9 9 9
0B 13 10 13 15 19 21 22 21 | 22 | 21 | 15 | 12 | 17
10) 18 16 15 19 20 23 23 23 | 22 | 20 | 20 | 16 | 20
103 11 10 11 10 10 9 10 8 7 8 10 | 12 | 9
3 10 10 10 10 9 8 7 8 6 8 9 9 9
C3 7 9 8 7 6 5 5 5 6 6 6 8 7
IHTnias 35 | 32 26 | 20 18 20 17 18 | 22 | 30 | 34 | 39 | 26
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[TockonbKy BHIOBOW COCTaB MapkoB M OyabBapoB ropojoB ACTaHbl U AJIMAaThl COACPKHUT B
cebe MHOrO pa3HOOOPa3HBIX BUAOB, OBUIO MPUHATO PEIICHUE Pa3AeIUTh BCE BUJIbI ajlIEPr€HOB Ha
IpyHIbl: OT XBOMHYIO, MEJIKOJUCTBEHHYIO U HIMPOKOJIMCTBEHHYIO PACTUTEIBHOCTh — U IIPUCBOUTH
Ka)XJIOW TPYIINEe pajuychl BO3MOKHOTO pacrpocTpaneHus (tadi. 5).

Crnenyroumm 3tanoM paboThl SBISETCS MPUMEHEHHE METOa JTUCTAHIIMOHHOTO 30HAHUPOBAHUS.
Jnst 3Toro OBUTM HCIIOJB30BAaHBl CHUMKH BBICOKOTO pa3pellieHHs, CKa4aHHbIE C ITOMOLIBIO
SAS.Planet (Be6-kaprorpadus u HaBuranus, 2015) s TeppuToprn ropogoB ACTaHbl U AJIMAaThI, a
IUIsL BU3yaIM3alMy MCCIeTyeMbIX 00bEeKTOB (TApKOB M OYJIbBAPOB) OBLIM MPUMEHEHBI CICIYIOIINE
nporpammbl: GoogleEarth, SIunexkc kaptei, 2Gis. [ToMumo 3Toro ObUIH 337€HCTBOBAHBI OTYETHBIC
MaTepuaibl 110 I'PagoCTPOUTENBCTBY U O3E€JIEHEHHIO, OTKY/a CTalo0 M3BECTHO, YTO B AcCTaHEe Ha
CETOHAIIHUN JIeHb mMmeeTrcss 9 mapkoB W 13 OynabBapoB, a Juisi AJMaThl KOJMYECTBO IapKOB
cocraisieT nopsiaka 20. PaccmaTpuBaemble 00bEKThI 000PYAOBaHbI MEMIEXOAHBIMU JOPOKKAMH,
CKaMelKaMH, a TakKe pPa3HOOOpa3HbIMH CIIOPTUBHO-PA3BICKATEIBHBIMUA COOPYKCHHUSIMH, YTO
CTUMYJIMPYET XKUTeJIeH TOPOOB Yallle IPOBOAUTH CBOOOIHOE BpEMs B Ipe/Iesiax MapKOB.

Tadoauua 5. PasMepsl MBUIBLEBBIX 3€PEH M PaJUyChl PACIPOCTPAHEHHS aJUICPreHHBIX PacTCHUI
(cocraBieno mo ganaeiM B.B.Iomosko (2004)).

Pon | Pa3mep nbuibLIbI, MKM Pamuyc mosera, m
['pynmna mupoKOJIUCTBEHHBIX MTOPOJL
Acer (Knensr) >35 2500
Tilia (JIumsr) 30-40 2500
Ulmus (Bst3s1) 35-40 2500
['pynna MenKoIMCTBEHHBIX TOPOT
Betula (bepessi) 20-30 1500
Populus (Tormosns) 25-34 1500
Salix (Ber) 25-34 1500
I'pynma XBOMHBIX TOPOL
Pinus (CocHbr) 45-65 800
Picea (Enmu) 70-90 800

JlaHHBIE 0 3€JIeHBIX HACAKACHUSAX JIETJIM B OCHOBY KapThl 00BEKTOB PACIIPOCTPAHEHUS MBLIBIIBI.

Crout oT™MeTUTH, 4YTO MeTOoAMKa noctpoeHus apeanoB OH/[1-84 npennazHayeHa A1 TOUYEUHBIX
CTallMOHAPHBIX UCTOYHUKOB, IOITOMY JUIS HAIIMX HCCIEeTyeMbIX 00BEKTOB IUIOIMIAHOIO XapaKTepa
B nporpamme ArcGIS Opumn mpoBefeHBI JOTOJMHUTENBHBIE pacueThl U co3maH Oydep, KOTOpBIHA
MO3BOJISIET CTPOUTH PAINYC PACIPOCTPAHEHHSI OT IIJIOIIATHOTO OOBEKTA.

Pa3paboTaHHblil MOAXO0A Ui U3Yy4YEHHS] PACIpPOCTPAHEHUS AJUIEPT€HHOMN MbLIbIBI YUYHUTHIBAET
KaK OCOOCHHOCTM MBUIBLIEBOTO 3€pHA TOTO WJIM HMHOTO BHUAa ayjiepreHa (pasmep, IaIbHOCTb
pacrpocTpaHeHus ), TaK U METEOPOJIOTUUECKHE IMTOKa3aTe I (TIOBTOPSEMOCTh BETPa).

PesynpTaroM wuccienoBaHMs SBISIOTCS KapThl PAclpOCTPaHEHMs] aJUIEPIrEeHHOM IbUIBLBI B
npejenax ropoaoB Acrana u Anmarsi (puc. 12, 13).

ITapku AcTaHbl B OCHOBHOM KOHUEHTPUPYIOTCS B LIEHTpaJIbHOM YacTu ropoga. M3 pucynka I
BUJHO, 4YTO B IMEPHOJ IBETEHUS JPEBECHON pPACTUTEIbHOCTH PACIPOCTPAHEHUE MBLIBIEBBIX
KOMILJIEKCOB TOKPBIBACT MPAKTUYECKH BCIO TEPPUTOPHUIO CTOJHIBI C MPeoOiaJlaHueM I0KHOTO U
IOr0-3alaIHOr0  HampaBiIeHUH. MakcuManbHas KOHLIEHTpAaLUUs IMbUIBLBI  NPUYpOYEHa K
LEHTPAJIbHBIM palilOHaM, TJie HaXOASTCS TJIaBHBIE 30HBI OTIbIXa (MapKu, OyabBapbl). AJiepreHHas
MbUThIIA XBOWHOHN (uIopsl pacmpocTpaHseTcs Ha paccrossHue 800 M M 3aHUMAeT OTHOCHUTEIBHO
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HEOOJBIION apean, 4Yero Henmb3s CKa3aTh O TMBUIBIIEBBIX 3€pHAX MEIKOJIHCTBEHHBIX OO,
CIOCOOHBIX TEPEHOCUThCS Ha JanbHHe paccTostHus (2500 M), co3nmaBas yciioBUsS KOHTaKTa C
QJIJIEPTUKOM BHE 30H IapKa.

[Tapku AnMatbl paBHOMEPHO PaCHpEIENICHBI MO TEPPUTOPUH TOPOJa, OJHAKO HAMOOJIbIIAs
4acTh 3€JICHBIX HACaXJIEHUI MpUypoUYeHa BCEe-TaKH K I0ro-BocToyHOU vactu. [Ipeobnananue 3nech
3€JICHOTO KapKaca OOBSICHAETCS HAIMYMEM IPEeNropHoro mnosica B Meneyckom u bocTanapikckoM
paiioHax ropoja.

B xoxe w3ydeHHs KapTbl PAacHpOCTPAHEHUS AJUIEPIEHHOW IBUIbIBI XBOMHBIX PACTCHUN B
npenenax AIMaThl CTalO BUAHO, YTO HaWOOJbIIash KOHIICHTpAIUS MPUYpPOYeHA K FOKHOM U I0ro-
BOCTOYHOM 4acTH ropojia. JlaHHblie apeasbl pacioyioxKeHbl Ha pa3HbIX PACCTOSIHUSX APYT OT ApyTa u
TEM CaMbIM CO3JIal0T MPOCTPAHCTBO, OrPAHMYEHHOE OT AJUIEPreHHOM NbulbLibl. [lbUIbLIEBBIE
KOMIUICKCHI ITUPOKOJIMCTBEHHBIX W MEJIKOJIUCTBEHHBIX TMOPOJ aUIEPTeHHON (IIOPHI, HAIPOTHB,
CO3/IalI0T EAMHYI0 CTPYKTypy apeana. (OcoOEHHO STO XapakTepHO MJisi MpeAcTaBUTENEH
MEJIKOJIMCTBEHHBIX TIOPOJI, KOTOPHIE B IMEPUOJT IIBETECHUS 3aIOJHSIOT OOJBIIYIO YacTh TEPPUTOPUU
ropoja.

YcnoBHble 0003HaYeHUunA

* 3eneHble HacaxaeHus paauyc 1500 m 0 3100 6200 12400 M

paaunyc 800 m paguyc 2500 m I Y N SR B L

Puc. 12. KapTa PacIpOCTPaHCHHOCTHU TBUIBICBBIX KOMIIJIICKCOB AJUICPICHHBIX BHU/I0B paCTCHI/Iﬁ B
npeaciiax ropoaa Acrana.

BoiBoasbl k pa3zgeny S

AHanu3 OCHOBHBIX HApPaBJIEHUHN paclpOCTPAHEHUSI MBLIbIBI PACTUTEILHOTO TPOUCX0XKICHUS B
npezaenax ropoaoB ActaHa W AJMaThl TMOKa3aj, YTO JUIsl TOPOJCKOTO HACEJICHHsI, CTPAJaloIIero
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CE30HHBIMHM CHMIITOMaMH TBUIBLIEBON aJIEpIUM, NpPOKMBaHHE B IMpeJesaX IMapKOBBIX 30H,
Oy/bBapOB U CKBEPOB SABJIAETCS HEOIATOMPUITHBIM U ONACHBIM.

Pemate nanHyio npoGieMy HEOOXOAMMO Ha CTaJUU MPOSKTUPOBAHMS 30H OTIbIXA B Mpeenax
ropoia, a UMEHHO — IPU O3EJICHEHHH IapKOB U OYyIbBapOB HCIIOJIB30BaTh MEHEE aJlJIepreHHBIC
pacTUTEIbHbIE KOMILIEKCHI C KOPOTKUM MEPUOAOM MaauHauu. Takoi albTepHaTUBONH MOTYT OBITh
NPEJCTaBUTEIN XBOWHOW PACTUTENBHOCTH, IMBUIBIEBBIE 3€pHA KOTOPBIX HE CIIOCOOHBI
pachpoCTpaHsAThCS Ha JallbHUE PACCTOSIHMS IO MPUYMHE CBOETO pa3Mepa M, Oiarojaps CBOUM
MOP(OJIOTHUECKUM OCOOCHHOCTSIM, JIMIIb B HEKOTOPBIX CIy4asX MOTYT BBI3bIBATH PEAKIHIO
opraHu3Ma Ha aJuIepreH.

YcnoBHbIe 0b0o3HAuEeHUA

®  3eneHLIe HACSKOEHWA paguyc 1500 M
0 10502100 4200 m

paguyc 800 m paguyc 2500 m | I |
| | | | | 1

Puc. 13. KapTa PacupoCTpaHCHHOCTU NBUIBIICBBIX KOMIIJICKCOB AJJICPICHHBIX BHUI0B paCTeHI/Iﬁ B
npenenax ropoga Anmarel. Fig. 13. Map of allergenic species pollen complexes distribution in
Almaty.
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MenKONMUCTBEHHBIE MOPOBI MPEACTABISIIOT OOJNBIIYI0 yrpo3y st OOJIBHBIX IOJUTMHO30M,
II03TOMY HE CTOUT pa3MellaTh MX B LEHTPAIbHBIX MapKax ropoja. JlaHHele ajuiepreHsl BO3MOXKHO
BBICXXHBATH 110 Nepueprun ropoja B XOpOIIO MPOBETPHUBAEMON MECTHOCTH, YTOOBI KOHIICHTPALIUS
IIBUIBIIBI PACCEUBAJIACH 32 TOPOACKUE IIPEACIIBI.

6. Ouenka Mop¢010ru4ecKoro CTPpoeHusi NbLILIEBBIX 3epeH
H €ro pojib B JOpMHPOBAHUM AJUIEPTreHHbIX peaKIui

[TeiibLIeBBIE 3€pHA, TOMazas B OpPraHW3M YEJIOBEKa, MOTYT BbI3BIBaTH (HOPMHUPOBAHHE
MATOJIOTUYECKOr0 TMpoliecca Mo THUIY aiepruyeckoro BocmajieHus. [log TepMUHOM «asieprus»
IIOHMMAIOT [IPEYBEINYEHHBII OTBET OPraHM3Ma Ha pa3jM4HbIE BEIECTBA — aJUIEPIE€Hbl, KOTOPHIE B
HOpME Yy JIIOJIeil He BBI3BIBAIOT HHUKAKOH peakiuu. B kadecTBe ajiepreHa OOBIYHO BBICTYMAIOT
BEIIECTBA OCIIKOBOM MPUPO/IbI, HECYIIUE YYKEPOIHYIO TEHETHUECKYI0O HHPOPMALIUIO B CIIOCOOHBIE
BBI3bIBATh MMMYHHBIH OTBET (CEHCHOWIM3aIMIO) ¢ 00pa30BaHHEM MMMYHOTTI00YIuHOB kiacca E.
[Ipy TOBTOPHBIX KOHTAKTaxX C aQUIEPIEHOM Y CEHCHUOWJIM3UPOBAHHBIX JIMI[ Pa3BUBAIOTCS
QIJIEPTUYECKUe PEaKIUu.

Pezynomamer u ux ob6cysxcoenue. llbuiblieBoe 3€pHO COAEPXKHUT OT 3 10 17 pasnuyuHbIX
BOJIOPACTBOPUMBIX OEIKOB WJIM TTUKONPOTEHMHOB (AHTHUT€HOB) C MOJEKYIIpHOU Maccoit ot 10 mo
70 x/la, oHM cOCpeAOTOUYEHBI IVIABHBIM 00pa3oM B CIOPOJEPME, 3JIEKTPOHHO-IUIOTHBIX Y4acTKax
[UTOIIa3MbI (MUTOXOHAPHUSIX, pHOOCOMax), a Takke BOMU3M KpaxMmalbHBIX TpaHyid. [IbuiblieBbie
aHTUIeHbl 00J1aJat0T (PEpPMEHTATUBHON aKTUBHOCTHIO, KOTOpasl BIMSIET HA MIPEBPALLECHUE aJlJlepreHa
B OpraHM3ME U TOBBIIIAET €ro ajiepreHHbld moteHuuan. Takum oOpa3oMm, caMu allIlepreHHbIE
MOJIEKYJIbl O0JIaJIal0T JOIMOJIHUTENbHON (PU3NOJIOTHYECKON U OMOXMMHUYECKOH aKTUBHOCTBIO, YTO
MO3KET IPUBOJUTH K 00Pa30BaHUIO CTICU(DUUECKUX aHTUTEIL.

[To crmocoOGHOCTM BBI3BIBATH MMMYHHBI OTBET ajUIEPreHbl KIACCU(PUIMPYIOT Ha TJIaBHBIE
(MaxxOopHBIE, OCHOBHBIE), Majible (MUHOPHBIE) U TPOMEKYTOUHBIE.

MaxopHble aiepreHbl — JIOMHUHAHTHBIE AHTUTEHHbIE JETEPMUHAHTBI, COJEpKallhecs B
OO0JIBIIIOM KOJIMYECTBE, O0siee KPYIHBIE 10 pa3Mepy U 00jiee UMMYHOTEHHBIE.

MuHopHbBIE aljepreHsl MEHbIe [0 pa3Mepy M KOJIMYECTBY, OOJIaJaloT MEHbIIeH
MMMYHOT€HHOCTbIO. M3-3a 10CTaTOYHO BBICOKON TOMOJIOTUYHOCTH OEITKOBBIX CTPYKTYP BO3MOKHO
MPOSIBJIEHUE 3HAYMUTEIBHOIO HMMYHOTEHHOTO CXOJICTBA, YTO MOXKET THOCIYXUTh TNPUUMHON
MEPEKPECTHON MMMYHOJIOTHYECKON peakTUBHOCTH. Hampumep, riaBHbBIM Ma)KOPHBIM aJlIEPreHOM
MbUIBLBI Oepe3bl ¢ camMblM OOJBIIMM BKJIAJIOM B Pa3BUTHE AJIEPTUUYECKOW peaKlUH, SBISETCS
rnukonporendH Bet vl ¢ monekynspHoit maccoit 17 xJla, Bxonsmuit B cynepcemeiicto PR-10
(Superfamily of pathogenesis-related proteins).

benku PR-10 conepxarcs B mbuiblie epeBbeB (Oepesa, JIEUIMHA, 0JbXa, 1y0) W HEKOTOPBIX
MPOJAYKTaX PACTUTEIBLHOTO MPOUCXOXKAECHHUSI (MOPKOBB, 0JIO0KO, MEPCHK, apaxuc, KHBH, COf,
cenpjaepei). YnorpebiaeHue J1000ro U3 3TUX NMPOJYKTOB MOXKET BBI3BIBATH Pa3BUTHE OPAIBbHOTO
anjepruueckoro cuHapoma. Bmecte ¢ Tem Oenku PR-rpynmbl penko BBI3BIBAIOT TSXKENbIE
CUCTEMHBIE PEaKIUHU, T.K. SBISIOTCS TEPMOJAOUIBLHBIMU U JIETKO Pa3pyIIAIOTCS MPH TEPMHUECKON
00paboOTKe M O] BO3/IEUCTBUEM COJISTHOM KHCIIOTHI.

Cuwnraercs, uro conepxanue PR-0enkoB 0osbliie B pacTeHUAX, HAXOMSAIIUXCS B CTPECCOBBIX
yCIIOBUSIX  (HampuMep,  TOBBIIIEHHAs  BJIAXKHOCTb,  DKOJOTMYECKOe  HEOJIaromoiaydue).
CrnenoBarenbHO, MOXHO MPEANOI0KHUTh, YTO PAa3BUTUIO CEHCHOWIM3ALUU OOJbIE MOJBEPKEHbI
JUIa, MPOXKUBAIOIIME B SKOJOTMYECKM HEOJAromojyyHbIX pailoHax. OTO MOATBEpXkAaeTcs
JTaHHBIMK 3muaeMuoioruueckux uccienosanuii (I[Teibia Club, 2015; IMepeakosa, 2012; IllupsicBa
u 11p., 2016).

Cpenu ropokaH 3a00J€Ba€MOCTh MOJUIMHO30M BBIIIE, YeM Y CEIIbCKUX JKuTeneil. D10
0oOyCJIOBIIGHO TeM, 4YTO psn (PakTopoB, MpeoOIalaIMX B TOPOACKUX paloHaX, BIUSET Ha
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pacripoctpanenue awieprud. OQHUM U3 TakuX (HPaKTOPOB CIYXKHT 3arps3HEHUE BO3/1yXa, HAPHUMED,
cmor. Cmech ra3oB, TyMaHa M TBEPJbIX 4YacTull, oOpasymomascs B aTMocdepe HaJl Meranoyiicamu,
MOXET OOOCTPUTH CHUMITOMBI aCTMbl WM QJUIEPTUYECKOr0 PUHUTA, BBI3BAB KaK MHHHUMYM
3aTpy/AHEHUE JbIXaHUS.

CMor — 3TO OJIMH U3 BUJIOB 3arps3HEHMs BO3/1yXa, CIEICTBUE PEAKIIMH MEXKIAY CMECSIMH T'a30B U
TBEPJIBIX YACTHII C COJIHEYHBIM CBeTOM. B ero cocraB Bxomst yrapusiid (CO), yriekucibiii (CO»),
cepaucThii (SO>), Oypeiii (NO2) rasel, 030H (O3), a Takke JEeTydne OpPraHMYECKHE BEIIECTBA U
TBEPJIbIC YACTHIIBI: MBI, IIECOK H MBLIBIIA.

Yaie Bcero riiaBHbIM HMCTOYHHKOM 3arpsi3HEHUS] CUMTAIOTCS JIETKOBbIE aBTOMOOWIIH, OJHAKO
1oe3/1a, aBTOOYCHI, TPY30BUKH TaKXKe CIIOCOOCTBYIOT YXYALICHHIO KauecTBa BO3Ayxa. YacTHYHO
3arpsi3HEHUE BO3ZHUKAET BCIEJICTBUE MEXAaHMYECKHX (CTPOUTENBCTBO, J00bUA IOJE3HBIX
MCKOIIAEMBIX) U XUMHYECKHX (CKUTAHUE YIS, IPUPOIHOTO Ta3a U HEPTENPOIYKTOB) MPOLIECCOB.
CMoOr ¢ TOBBIIIEHHBIM COJIEP>KAaHUEM O30HA OYEHBb OIACeH JJIS JIIOJEH, CTPAJaroluX OT ajIepruu
npixatenbubix myteit (Kynymesa, Manocuesa, 2016; Kanennaps ..., 2015).

Eme oaun amnepren Oepessl Bet v2 (mpodunanH) MOMXET BbBI3BIBATH MEPEKPECTHYIO
PEaKTUBHOCTb CPEIU HEPOICTBEHHBIX PACTEHUM: 0JibXa, Oepe3a, TOMOJb, OJUBKOBOE JEPEBO, BS3,
miarad, 1y0, KOHCKHMM KamTaH, kjieH. OqHako ero crenuduyeckas akTUBHOCTh HE TpeBbIaeT 5%
U HE BJIMSAET HAa CTPYKTYPY 3a00J1€BaHUS IOJUIMHO30M.

Knunuueckass 1 ”MMYHOJIOTHYECKasi 3HAUMMOCTh MHHOPHBIX ajiepreHoB Oepesbl Bet v4, Bet
v5 u Bet v6 B HacTos11€€ BpeMs TPOJOKAET aKTUBHO U3y4aThCsl.

HecmoTpss Ha TO uto B pasButuu 90% ayieprudeckux peakluili Ha MHbLIbIlYy BHUHOBHBIM
ayuiepreHoM siBisietcst Bet v1, y HEKOTOPBIX MAallMEHTOB MMEHHO Majble aJJICPreHbl MOKa3bIBAIOT
0O0JIBIIIYIO0 aKTUBHOCTb, YEM TJIaBHBIC AJIJICPTEHBI.

[Tocnemnue uccneaoBaHus MOKa3aJId, YTO HE TOJIBKO MBLIBIIEBHIE AIJIEPIeHbl MOTYT BBI3BIBATH
CEeHCUOMITU3AINIO Y YYBCTBUTEIbHBIX JIMII, HO U JPyTHe HEPOTEHMHOBBIE CYOCTAHINH, ITOJTyYCHHbIE
U3 TIBUIBLIBI, HANpUMEp, <WIMIUAHBIE MEIHUaTOpbl, acCOLMUpPOBaHHbIE ¢ NbUIbLOIN» (PALMS) un
aJIcHO3MH MOTYT CIIOCOOCTBOBATh MEpPEeCTpOiKe MMMYHHOTO OTBETa IO TUIY aUIEPrUYecKoro
(ITeumbma Club, 2015).

BriBoabl k pa3znenay 6

Takum 00pa3om, OTJenbHBIE OEIKU U HEOCIKOBBIE CYOCTaHIIUHU, BXOISAIINE B COCTAB MBUIBIIHI,
M0-pa3HOMY BJIMSIOT Ha Pa3BUTHE CEHCUOWIM3AIMHM W KIMHUYECKHUE MPOSBICHHs 3a00JIeBaHMUS.
Jltonu, He CKIIOHHBIE K a/NIEPrHUYECKUM PEaKIUsIM, JTaKe TP JIIUTETFHOM KOHTAKTe C OOJIBIIIUMHU
KOJMYECTBAMHU TBUIBIBI HE MPHOOPETaloT THUIEePYYBCTBUTEIHHOCTH K HeW. [lamueHTsl
aTOMMYECKOW KOHCTHUTYIIMEH, OTSATOIIEHHOW HACIEACTBEHHOCThIO, MOTYT JOCTAaTOYHO OBICTPO
CEHCHOMIIM3UPOBATHCA K MBUIBIE JaKe MPU MalbIX €€ KOJIUYECTBaX M MPH KOPOTKOM BPEMEHU
9KCTo3uIMU. KOHTaKT ¢ MBUIBIIEBHIMU ajUIepreHaMyd B TE€YCHHE KaK MHUHUMYM JBYX CE30HOB Y
TeHETUYECKHU TPEPACIIONOKEHHBIX JIUI] MPUBOIUT K JeOI0TY MOJUIMHO3A.

B HekoTOphIX ciydasx MbLIbIEBas awieprus (GopMupyercs y paHee HEUyBCTBUTEITBHBIX
MAIMEHTOB MO/ BIUSHUEM KaKUX-THOO JOMOTHUTENBHBIX MPOBOIUPYIOMINX (HaKTOPOB: cTpecc,
HepaIrMoHAIBHOE MTUTAHNUE, KYpeHHE, HeOIaronpusaTHast YKOJIOTHIYecKas 00CTaHOBKA U T./I.

PCKOMeHHaIII/II/I 0 CHHKCHHUI0 OIMACHOCTHU BOZHUKHOBCHHUSA IMMOJIJIMHO3A

W3 uccnenoBanmii, KOTOpHIE MMPOBOIUIINCH BpauaMH-aJIJIEProJIoraMu, U3BECTHO, YTO TOPOJICKOE
HaceJeHUE 4Yalle CTpajaeT IOJUIMHO30M, YeM CelIbckoe. ['OpoJCcKHue >KUTENU C POXKICHUS B
OOJBIIIEH  CTETIEHW TIOJIBEPXKEHBI BO3JCUCTBUIO BBIXJIOMHBIX Ta30B, BPEIHBIM BBIOpOCAM
MPOMBIIIICHHBIX  MpeAnpusituii. CIHU3uCThie O00O0JOYKH TOpPOKAaH HAXOAATCA B COCTOSHUU
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IUCTPO(UUECKOTO TpoIecca WIM XpOHHUYECKoro BocnayieHus. C Ipyroil CTOPOHBI, TOPOJICKHE
KUTEIIM HMMEIOT MEHBIIMKM KOHTAKT C BBICOKOAUIEPIEHHOM IBUIBLIOM COPHBIX TpPaB, HEKEIH
CeNbCKOE HaceJeHune. Bee 3To moaTBepkIaeT ToT (akT, YTo Ipu pa3paboTKe MOIXO0A0B K U3YUCHHIO
JTaHHOM MpOoOJeMAaTUKA HEOOXOOUMO JETAIbHO aHAJU3UPOBaTh W TOHUMATh HCCIEIYyEMYIO
MECTHOCTb, @, CJIEZIOBATEIIbHO, U €€ IPUPOAHO-KIUMATHUECKUE OCOOEHHOCTH.

[TosToMy, 4TOOBI pa3zpaboTaTh METOAOJIOTHIO aHAW3a PUCKA IS 3[0POBbsS HACENCHHS OT
aJUIEPr€HOB PACTUTEIBHOIO NMPOUCXOXKICHHS, Ha HAlll B3IV, HEOOXOJMMO BBIIEIUTh CIEAYIOIINE
ONoKHM MpoOJeMAaTUKU U TMOAOHTH K paboTe B paMKax 3THX OJOKOB KOMIUIEKCHO: BO-TIEPBBIX,
JOJKEeH OBITh OOOCHOBaHHBIN Hay4YHO-MCCIEIOBATENbCKUM MOJXOM; BO-BTOPBIX, HEOOXOIUMO
COTPYJHMYECTBO OpraHM3alUi IO O3€JEHEHUI0 TIopoAa C  KJIMHUKO-JUarHOCTHYECKUMU
YUPEKACHUSAMHU;  B-TPETbUX, [JOJDKHA ObITh  OpraHuM3oBaHa paboTa  HMH(POPMALMOHHO-
KOMMYHMKAI[MOHHOMN CHUCTEMBI.

B pesynbrare Takoil pa®oThl mpoOiema OyAeT pemarbcs HE TOJIbKO CO CTOPOHBI OOJIBHOIO
MIOJIZTMHO30M, HO ¥ CO CTOPOHBI Pa3JINYHBIX BEJJOMCTBEHHBIX OPTraHOB, AEUCTBUS KOTOPBIX IOMOTYT
CHU3UTb PHUCKU IPOSIBICHUS IEPBBIX pPEaKUMi HAa AJJIEPreHHbIE PACTEHMs U1 IOTEHLIUAIBHO
3I0pPOBOT'0 HACEICHMUS.

PaccMoTpuM cTpykTypy paOOoThl KasKI0r0 U3 MPEAIOKEHHbBIX OJIOKOB.

1. HayuHo-uccienoBaTenbckas pabota sBISETCS HEOTHEMIIEMOM 4YacThIO M3Y4EHHUs IMpoOieM
BO3HUKHOBEHUS IbUIbLIEBOM amiepriuu. OHa Oy/1eT OCHOBBIBAaTbCS Ha BBIBICHUH 3aKOHOMEPHOCTEH
IIPOCTPAHCTBEHHOI'O, BPEMEHHOTO U CE30HHOI'0 pPAaclpOCTPaHEHHs] OCHOBHBIX aJUIEPI€HOB
PacTUTENILHOTO MPOUCXOXKACHUS B aTMOC(HEPHOM BO3IyXe M Ha OOBEKTaX OKpY)KaIoLIeW Cpemsl,
BBISIBJIEHUH [IPUOPUTETHBIX aJNIEPT€HOB PACTUTENBHOTO MPOUCX 0K ICHUS.

Taxoke OCHOBOIIOJIATaOLICH sBiIAETCS pa3paboTKa alropuTMa OpraHu3alud MOHHTOpPHHIA
aJIJIEPreHHBIX PACTEHUI B MpesiesaX HaCceJIeHHbIX TyHKTOB.

JlornueckuM 3aBepIIEHHMEM JTOTO Ipolecca SBISETCs pa3paboTka pEeKOMEHJAlMi 1o
VIOPABIEHUIO  a3pONAJIMHOJOTUYECKUMH  puckamu. [IpuHsATHE  pemieHM B yCIOBHSX
HKOJIOTUYECKOT0 PUCKA, KaK MPaBUJIO, BKIIOYAeT B ce€0sl TP OCHOBHBIX 3Tala: OLEHKY, aHAJU3 U
yhnpasieHue puckoM. llpennonaraemas Mojaenb NPUHATHS PELIEHUN BKIIOYAeT B ce0Sl OLIEHKY
NAJIMHOPUCKOB HAa OCHOBE pE3yJbTaTOB TEKYIIEr0 MOHUTOPUHIA U OIpPEAEICHUE CTENEHU
QJIJIEPTeHHOCTH OCHOBHBIX TaKCOHOB CIIEKTpa, aHaJIM3 PUCKOB Ha 0a3e KOJIMYECTBEHHOM OLEHKHU
COJIepKaHusl MBUIbIBI B aTMoOc(hepe W YpOBHSIMM 3a00JIeBa€MOCTH MOJUIMHO3aMH, a TakXke psja
MPAKTUYECKUX MEPONPUSTUN, CBA3AHHBIX C YIPABJICHUEM PUCKaMH.

BaxHoil yacTbio uccneoBaHus OyyT KapThl, MOKa3bIBAIOIIME MTPeodIaiatoliee HarnpaBieHue
pacnpoCcTpaHeHUs MbLIbIEBBIX 3€PEH.

2. I'pagocTponTENbCTBO U O3ETIEHEHHE.

B nganHOM OyioOKe OCHOBHOWM 3amauell SBISETCS COTPYAHHYECTBO OpraHU3aluid  TI0
IPaJOCTPOUTENBCTBY U O3EJIIEHEHUIO TOpPOJIOB C BpadyaMU-aJlJIEProjoraMu, KOTOpbIE IPOBELYT
MHCTPYKTaX O CTENEHH OINAaCHOCTH PACTUTENbHOCTH, WCIHOJB3YIOUICCS NpuU 03€JIeHEHUU
TOPOACKHX MapKOB, CKBEPOB, HEOONBLINX YJIOUYEK M MarucCTpalibHBIX JOpor. B pesymbrate uero
COTPYIHUKU TPaJlOCTPOUTENBHBIX IMOAPA3JIEICeHUH, OCHOBBIBAsACh HA HAYYHO-HCCIIEI0BATEIbCKUX
paboTax, CMOTYT BBIOMpATh MEHEE aJNIEpreHHbIE BUJIbI ¢ KOPOTKMM CPOKOM LIBETEHHUS JJIsl CO3/IaHHS
3€JIEHOr0 KapKaca ropoja.

Bo BpeMs MaccoBOro IIBeT€HHUS aJJIepreHHas PacTUTENbHOCTh OOWJIBHO MPOAYLHPYET
MBUIBLIEBBIE 3€pHA, 3aloJiHAA aTMocdepy ropojaa ajulepreHHOM. Takod MpPOMEXYTOK BpEeMEHU
ABNSICTCA KpailHe HeOIaronpusATHHIM M ONAacHBIM ISl aJUIepruKa, I03TOMY CHHXKEHHE
KOHLEHTPALlUU MBUIBLBI 10 CUX IOP OCTAeTCs aKTyaJlbHbIM BompocoM. Ha Hamr B3risg, penicHue
JaHHOM mpoOJIeMBl BO3MOXKHO Omarofapss TeM MepaMm, KOTOpble OyIyT IpOBEICHBI
IPafOCTPOUTEISIMU U O3EJICHUTEISIMH  TOPOJOB: BO-NIEPBBIX, O3TO €KEIHEBHBIM YTPCHHHU
«(hOHTAHUPYIOIIUH MOJNKBY» MAPKOB, CKBEPOB, OynbBapoB. 3 HayuHOU IHUTEpaTyphl U3BECTHO, YTO
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HanOoJIbIIIee KOJIMUYECTBO MBUIBIIEBBIX 3€PEH 00pa3yeTcst yTpoM, a MpeUIoKeHHas: CUCTeMa MOJTUBa
MIOMOXET 3aMETHO CHHU3UTh KOHIICHTPAIMIO NbUIbIBI B BO3AyXe, HE JaBas €l BO3MOKHOCTH
paccenBaTbCsl Ha JJIUTEIbHBIE PACCTOSHUSA; BO-BTOPBIX, UCIIOJIIb30BAHUE «IIbUIBLIEBBIX JIOBYIIEK),
HaIrpuMep, B BUJI€ KJICUKOU JICHThI, KOTOPYIO MOHO YCTaHaBJIMBATh U B LIEHTPAX OTIbIXa (MapKH,
OynbBapbl), U 3aKpeIUIATh Ha (pacagax 34aHui, Oaroaaps 4eMy KOHIEHTPALUS MMbUIbLIEBBIX 3epeH B
BO3IyIITHOM OacceifHe ropojia OyAeT 3aMETHO MEHBbIIIE.

3. PaGoTa nHpOpMaIIMOHHO-KOMMYHUKAITAOHHONW CUCTEMBI.

PazpaboTka HMH(POPMAITMOHHO-KOMMYHHUKAIIMOHHOW CHUCTEMBI IO  MPOCTPAHCTBEHHOMY,
BPEMEHHOMY U  CE30HHOMY pacCHpOCTPAHEHUI0 OCHOBHBIX  QJJIEPr€HOB  PACTUTEILHOTO
MPOUCXOXKACHUS TIOMOXET OpraHU30BaThb M MOJAEPKaTh CHUCTEMYy WH(GOPMHUPOBAHUA 00
aJJIepreHHoW 00CTaHOBKE C OLICHKOM pHUCKa Ui 3/J0pPOBbS HACEICHHSI B YCJIOBHSX PEAlbHOTO
BpeMmeHu. Takke moTpedyeTcs MOATOTOBKA pa3JaTOYHOrO Marepuana o0 yrpo3e auiepruyecKux
peaxkuuii ¥ peKOMEeHAalUN M0 UX YCTPaHEHHUIO.

JlanHble MOAXOABI OKAaXYT OJaronmpuUsTHOE BO3JEHCTBUE HA COCTOSIHUE OKPY’KaIOLIEH Cpejbl,
MIPOCBETAT JKUTENEH TOr0 WJIM MHOTO HACEJICHHOTO MYHKTAa M HANAIAT OpPraHU3aldi0 KIMHHKO-
JIMAarHOCTHYECKUX Jaboparopuii. OTHAKO TIIaBHBIM OCTAEeTCs M3MEHEHHE CaMOCO3HAHMS HACETICHHS,
T.K. OONBIIMHCTBO JIIOJCH HE 3HaeT, Kak OOpOTbCA C MEepPBBIMH CHUMITOMaMHU IOJUTMHO34,
UTHOPHUPYET MOXObl B AJJIEPTUYECKHE LIEHTPbl U 3aHUMaeTcsi camosieueHueM. [loatomy B aHHOM
pabore OyayT mpeacTaBiIeHbl OCHOBHBIC IpaBWJIa TOBEACHHS s OONBHOTO C CHUMIITOMAMH
MbUIBLIEBOM aJNIEPTUU.

['maBHBIE MpaBuUIa:

1. C mnosBIeHHEM TEPBBIX MPH3HAKOB IMOJUIMHO3a HEOOXOAWMO O0OpaTuThCsi K Bpady-
QJIJIEProJIOTy, a HE MBITAThCS JIEYUTHCS CaMOCTOSATeNIbHO. CBOEBpEMEHHAs IMarHOCTUKa O0JIe3HH U
a/IeKBaTHO TPOBEJIECHHAs ajulepreH-crenuduyeckas UMMYHOTEPANUs MO3BOJSIOT NPEAYNPEIUTh
MPOrPEeCCUPOBaHNE TOJUIMHO3a, MPEIOTBPATUTh pa3BUTHE OPOHXHATBHOM acTMbl M JIPYTHX
COMYTCTBYIOMUX OoJie3Hel. [IpaBUNbHBIN TOIX01 K JIEYCHUIO COXPaHSIET KU3HEHHYIO aKTUBHOCTD
U TPYJOCIOCOOHOCTh MallUEHTA.

2. OueHp BaxHO wu30erarh KOHTaKTa C MBUIBIOW, K KOTOPOHW TMOSIBHJIACH MOBBIIICHHAS
YyBCTBUTEIBHOCTb. ECIM HET BO3MOXHOCTH €XErogHO Ha IMEpUOJl LBETEHUs aJUIePreHHBIX
pacTeHuii BbIE3)KaTh U3 ropojia, TO JKEIaTeIbHO MEHbIE ObIBaTh B MECTax, IJI€ MHOTO 3TUX TpaB
(B moste, Ha maue).

3. B scHyr0 CONHEYHYIO MOT0ly, OCOOCHHO 10 yTpaM, KOTJa Macca MbUIbIBI IOJHIMAETCS B
BO3/1yX, JIy4lll€ XOJUTh MO YyJIUIE B 3alIMTHBIX OYKaX, & HOC MPUKPHIBATH BIAXKHBIM HOCOBBIM
mwiatkoM. B mone, oropoje miM cany pekoMeHayercs paboTaTh B 3alllUTHOW Macke. B mepuop
[[BETEHUSI PACTEHUH HYKHO KaK MOXHO 4Yallle MPOBOJUThH BIAKHYIO YOOPKY KBapTUPBI, OCOOECHHO
ocJie ee MPOBETPUBAHUS.

4. TmaBHBIMH MepaMH SIBIISIIOTCS BCE CPENICTBA, HAIIPABJICHHBIE HA CHUKCHHE KOHIICHTPAIIUU
IbUIBLBI B Bo3ayxe. Ecau jyroBble TpaBbl, pacTyllue Ha JyXailkax U ra3oHax, CBOEBPEMEHHO
CKalllMBaTh, TO MOHO HE JIONYCTUTh BBIIEJICHUS HWMHU aNIEPreHHOW MbUIbIIBI B BO3IYX.
YHUUYTOKEHHE TIABHBIX M CAMBIX OMACHBIX MCTOYHUKOB TOJUTMHO30B — PA3JIUYHBIX COPHIKOB —
XoTs Obl B depTe TOpOJa 3HAUUTENBHO CHU3HWT KOHIIGHTPAIMIO MBUIBIEI B BO3AYXE U
3a00J1eBa€MOCTb.

5. BaxxHbiIM MOMEHTOM B TpPO(GUIAKTHKE MOJUIMHO30B SIBISETCS MpaBUIbHOE (U3UUECKOE
BOCIIUTaHME M 3aKaJlMBaHWE OpraHu3Ma. Takum oOpa3om, Hepe] MyTeleCTBHUEM, MOXOAOM HIIU
OOBIYHOM IKCKypcHEel Ha MPUPOAY OTBETCTBEHHOMY 3a MEPOIPHUSTHE HEOOXOIUMO BBICHUTH Y
OTJBIXAIOUINX, KTO M3 HHUX MPEAPACHOJIONKEH K ajUIeprMYecKuM 3a00JIeBaHUSIM, U TPOBECTH HE
TOJIBKO ¢ HMMH, HO M CO BCEU Tpynmod NmpoQuIaKTHUYECKyI0 Oeceqy, KOTOpas YMEHBIIHUT PHUCK
BO3HUKHOBEHHS MOJIJTMHO30B.
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3akjaoueHue

PaccmoTpenHble HaMM NOAXOJbl K M3YYEHHIO PACIPOCTPAHEHHUs AJUIEPIrE€HHBIX PAacTCHUH
MIPUMEHSIFOTCS BIIEpBBIC. B 1ienom, naHHas mpobiema emie Mano paspadorana. B nmampHeimem
aBTOPBI HAJICIOTCS MPOJOJDKUTEH Pa3BUTHE NMPEACTABICHHBIX METOAMK U MOATOTOBUTH K MyOIHKAIIIN
CEpPUIO CTAaTEH OTAEIBHO 10 KAXKI0MY METOLY.
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Allergenic diseases became very widespread during the last decades in industrialized countries.
One of the main causes of allergy is plants pollen. Pollinosis is the disease of every fourth person of
the Earth. The symptoms of pollinosis manifest themselves when concentration of pollen in the air
reaches the threshold values. The dangerous limit is about 10-20 pollen grains per 1 m® of air.
Pollinosis manifests itself as allergic rhinitis and conjunctivitis, thus causing running nose, cough,
sore throat as well as tears, itching and redness of the eyelids. Allergenic reaction may cause
bronchospasm and bronchial asthma attack. Maximum pollen concentration in the air is observed
during warm sunny weather, while rain and draught slow down the ripening of pollen, so allergic
persons feel better during such weather.

More than 700 allergenic plant species are known to date. They are divided into 3 groups in
medical literature: trees, cereals and weeds. All those plants bloom during different seasons, so the
exacerbation of the disease falls into two periods: spring-summer (from the early April to the
middle of June for trees) and summer (June-July for cereals, and from late June to the late August
for weed grass). Usually an allergenic person reacts to the blooming of two-three plants only; that is
why the seasonal exacerbation of the disease lasts for about month.

In Russian medical literature the principal attention is paid to various aspects of pollen impact
on human health. There are calendars of allergenic plants blooming (Pollen Calendar, 2015), but the
geographical distribution of these plants has not been analyzed yet.

Foreign allergology gives a lot of attention to this aspect from the end of the XX century (May
et al., 2008; Rondon et al., 2011). PollenLibrary (2015) is a website, specifically designed for USA
to allow everyone to check the blooming and danger of each of 300 allergenic species in every state
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and city of the USA. The Russian specialists have started their own researches on this subject, using
the materials, specific for Russia (Dikareva, Rumyantsev, 2015).

In this paper we present some approaches to the studying of allergenic plants distribution on the
territory of Russia and Kazakhstan. It is a short survey of various methods and approaches to this
problem.

Materials and Methods

There is no generally recognized list of allergenic plants in Russia. The guidelines for
allergologists (Allergology ..., 2009; Method of Health Care ..., 2010) list only the most dangerous
species and groups of species (mostly, just the plant families). While selecting the allergenic plant
species, we used the mentioned sources, internet sources (Allergology, 2015; PollenLibrary, 2015)
and some other ones (Esch et al., 2001).

The following methods were applied to the analysis of allergenic plants distribution:

e Cartographic analysis of allergenic plants species per administrative unit of the country,
calculation of allergenic danger and cartographic analysis of “allergenic index”;

e Analysis of “hazard indicator” calculated for the population of each administrative unit;

e Calculation of the routes of pollen flight in accordance with the wind rose in the cities;

e Evaluation of allergenic introduced plants impact on public health;

e Evaluation of morphological composition of pollen and its role in allergenic reaction.

All the approaches we present in this paper.

Cartographic Analysis of Allergenic Plants Species per Administrative Unit of Russia

We selected 119 species for our analysis. It was a hard task as there is no generally recognized
list of allergenic plants in Russia. We selected the widespread species or those producing the large
amount of pollen. They are the most dangerous for allergy sufferers during the flowering period.
While selecting from the decorative plants, we included only widespread species which have long
gone beyond the artificial landings (for example, Acer negundo). The allergenic danger of each
species was evaluated according to the three-point scale: dangerous (3), medium (2) and weak (1).
The estimation was based on the sources mentioned above and on the literature sources about pollen
production of those plants. The selected species were divided into 2 groups: flowering during spring
(from April-May to the early June) and during summer (from the middle of June to the early
September). The numbers of analyzed species by the categories and flowering periods are shown in
the table 1.

Table 1. Distribution of number of analyzed allergenic species in Russia according to the categories
and terms of flowering.

Flowering Category of Allergenic Danger
period Dangerous (1) Medium (2) Weak @) | @
Spring 4 24 18 46
Summer 6 33 34 73
Total 10 57 52 119

We must note that we selected only 4 weak species for the spring period. They are either
dominant in their vegetation communities (European and Oriental beeches), or widespread
(common juniper). The fourth is swamp cypress; it is rare but often mentioned as an allergenic
species in many foreign literature sources. For the summer period we selected 6 weak species,
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widespread on the European Russia (ER).

The data on the areas of allergenic species was taken from the plant guide books (Gubanov
et al., 1995; Vascular Plants ..., 1996; Flora of Siberia, 1987-2003) and database (Agroecological
Atlas ..., 2015). The distribution of selected species is attached to the subjects of Russian
Federation, which is not well accepted in biogeography for showing of various taxonomic units’
distribution. But such classification is clearer to the wide range of people, including allergologists
and allergic individuals.

The materials were organized as a database and attached to the map in GIS Mapinfo. To
construct the database we used the methods that had been created to work with the terrestrial
vertebrates of Russia (Rumyantsev, Danilenko, 1998). For each subject of Russian Federation we
calculated 2 indices: total number of allergenic species in the region and “allergenic index”, which
is the sum of points of allergenic danger of allergenic species in the region. For our calculations we
used Visual FoxPro and Statistika.

GIS Maplinfo allowed us to compile a series of maps of allergenic species distribution for the
whole territory of Russia (fig. 1-3). These maps show the numbers of species, flowering during
spring and summer, and the total number for the whole flowering period from April to September.
We also made the maps of total allergenic danger for spring and autumn periods and for the whole
flowering period, on the basis of “allergenic index”.

Results and Discussion. Analysis of the maps showed the following. The number of species
flowering during spring (fig. 1a) is maximal in the central regions of the European Russia.
It decreases to the north, south and east, reaching its minimum in Chukotka Autonomous District
and Magadan Region. This fact can be explained by flowering of allergenic deciduous trees and
some coniferous trees, which are widespread mostly in the southern regions of forest zone.

Maximum number of allergenic species flowering during summer (fig. 2a) is in the southern
regions: broad-leaved forests, forest steppe, steppe and Ciscaucasia forests. These are Poaceae and
Artemisia species, and some weeds, such as quinoa, nettle, plantain and some others; the tree species
is Tilia cordata. Their numbers are maximal in the broad-leaved forests zone.

The total number of allergenic species for the whole period of flowering (fig. 3 a) is maximal in
the central regions of ER, the Kaliningrad Region, Krasnodar Krai, and Crimea. This can be
explained by the fact that allergy is studied and registered mostly in the territory of ER and only
local species are considered. The second reason is that the variety of allergenic species reflects the
total species diversity in communities, which is the greatest in the broad-leaved forests and forest-
steppe zone. Allergenic species include weeds as well, which are the product of anthropogenic
impact on vegetation, thus, the impact is maximal in the well-developed regions of ER.

The concentration of allergenic species in the central regions of ER can be associated with the
following factor as well. The allergy morbidity rate is higher in the regions with the highest air,
water and food pollution indices. The high level of pollution stimulates the so-called cross-
allergenic response (Romanyuk, 2010), which makes human organism more vulnerable to pollen.
Thus, the allergenic species are concentrated in the most industrially developed and therefore the
most polluted regions of Russia.

The highest overall allergy danger during spring (fig. 1 b) is detected in the central regions of
ER and the Kaliningrad Region. It decreases to the south and east, but is higher (but not much) in
the Far East (Primorsky and Khabarovsk Krai, the Amur Region, and the Jewish Autonomous
Region). This fact can be explained by the high allergy danger of almost each willow and oak
species in the broad-leaved forests of the Far East. The danger is minimal in the Sakha Republic,
the Chukotka Autonomous District, the Magadan Region, and Kamchatka Krai, as well as in the
Ciscaucasia republics.

Forest-steppe and steppe regions of ER are the most dangerous for allergy sufferers during
summer (fig. 2 b): the Kursk, Voronezh, Saratov, Samara, Lipetsk, and Penza Regions, as well as
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Stavropol and Krasnodar Krai, Crimea, and the Republic of Adygea. It can be explained by high
allergenic danger of most cereal and wormwood species, abundant in the Russian steppes (Dikareva,
2004).

A
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Fig. 1. Distribution of allergenic plant species, flowering during spring. Notes. A — number of plant
species: 1 — 10 and less (3), 2 — 11-15 (6), 3 — 16-20 (39), 4 — 21-25 (11), 5 —26-30 (12), 6 — 31 and
more (11); b — representation of summarized “allergenic index”: 1 — 30 and less (4), 2 — 31-40 (11),
3-41-50 (29), 4 — 51-60 (15), 5—-61-70 (2), 6 — 71 and more (21); in brackets — number of Russian
Federation subjects within the given range.
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A relatively high danger is typical for broad-leaved, small-leaved, and mixed forests, mostly because
of the cereal species flowering. The minimum danger is typical for the northern and the Far East
regions (the Sakha Republic, the Chukotka, Nenets and Yamalo-Nenets Autonomous Districts, the
Magadan and Sakhalin Regions, Kamchatka and Khabarovsk Krai during the same period).
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Fig. 2. Distribution of allergenic plant species flowering during summer. Notes. A — number of
plant species: 1 — 34 and less (15), 2 — 35-39 (12), 3 — 40-44 (1), 4 — 45-49 (31), 5 — 50-54 (16), 6 —
55 and more (7); b — representation of summarized “allergenic index”: 1 — 40 and less (2), 2 — 41-
60 (7), 3 — 61-80 (6), 4 — 81-100 (13), 5 — 101-120 (42), 6 — 121 and more (12); in brackets —
number of Russian Federation subjects within the given range.

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2019, Vol. 3, No. 4



138 DISTRIBUTION OF ALLERGENIC PLANTS ...

(@MockEa

k-l - ad

5‘-1 - 2

S
Sttty
fosssesssd

Fig. 3. Distribution of allergenic plant species flowering during the whole vegetation period.
Notes. A — number of plant species: 1 — 30 and less (3), 2 — 31-40 (3), 3 —41-50 (8), 4 — 51-60 (14),
5-61-70 (21), 6 — 71 and more (33); b — summarized “allergenic index”: 1 — 70 and less (3), 2 —
71-100 (5), 3 — 101-130 (10), 4 — 131-160 (24), 5 — 161-190 (32), 6 — 191 and more (8); In
brackets — number of Russian Federation subjects within the given range.

For the whole period of flowering (fig. 3 b), the most dangerous are the Kursk, Belgorod,
Voronezh, Ryazan, Lipetsk, Tambov and Penza Regions and the Republic of Mordovia. As it was
mentioned above, due to the extensively developed industry these regions have a high level of
environment pollution.
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Generally, according to the numbers of allergenic species and the “allergenic index,” the most
dangerous are the Ryazan and Voronezh Regions, while the least dangerous are the Chukotka
Autonomous District and the Magadan Region.

Results to the Chapter 1

Thus, our analysis revealed the principal patterns of allergenic plants distribution in Russia.

The most dangerous for allergy sufferers are the regions of Central Russia. During spring it is
the Ryazan Region, during summer it is the Voronezh Region, but both are equally dangerous
during the entire vegetation period. The least dangerous during spring are Chukotka Autonomous
District and the Magadan Region, during summer it is the Magadan Region only, and both are equal
for the entire vegetation period.

Further research on the hypothetic connection between pollinosis and environment pollution in
the region is necessary. We also plan to compare our results with data on the pollinosis morbidity rate.

The compiled maps may serve as reference material for allergologists and allergy sufferers. In
prospect, these maps and the database they were based on may be used for development of an
interactive information system.

2. Cartographic Analysis of Allergenic Plants Species per Administrative Unit of Kazakhstan

For cartographic analysis of allergenic species in the Kazakhstan Republic we used the same
methods as for the analysis of the Russian species. The only difference was the number of species.
The database of allergenic plants includes the widespread species or those which produce the largest
amount of pollen, i.e. the most dangerous for allergy sufferers during the flowering period.
The allergenic danger of 59 species was evaluated according to the three-point scale: dangerous (3),
medium (2) and weak (1). The selected species were divided into 2 groups: flowering during spring
(from April-May to the early June) and summer (from the middle of June to the early September;
Dikareva, Rumiantsev, 2015). The number of analyzed species by the categories and flowering
periods is shown in the table 2.

Table 2. Distribution of number of analyzed allergenic species in the Kazakhstan according to the
categories and terms of flowering.

Flowering Category of allergenic danger
period Dangerous (1) Medium (2) Weak (3) Total
Spring 1 13 7 21
Summer 5 15 18 38
Total 6 28 25 59

Thus, the spring period is characterized only by one weak species, which is Millium effusum® of
Poaceae family. It is not very dangerous for allergy sufferers as its distribution is limited: it grows
only in the forest belt and subalpine meadows in the Eastern and Southern Kazakhstan. The number
of allergenic species grows during summer and includes 3 weak species of Chenopodiaceae family
(Salsola arbuscula, Halocnemum strobilaceum and Anabasis salsa), and 2 weak ones of Poaceae
family (Puccinellia dolicholepis and Trisetum sibiricum). Their pollen is slightly allergenic.

The category of medium danger includes 13 species, flowering in spring, and 15 species,

! The Latin species are provided by the “Botanical Geography of Kazakhstan and Middle Asia (Deserts Only)” (2003).
ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2019, Vol. 3, No. 4



140 DISTRIBUTION OF ALLERGENIC PLANTS ...

flowering in summer. The main flora individuals that flower during spring are of Poacea family
(Stipa hohenackeriana, S. zalesskii, Bromopsis inermis, Poa angustifolia, Helictotrichon
pubescens), and Pinaceae family (Pinus sylvestris), while Salicaceae includes only 5 species from
Populus genus (Populus alba, P. laurifolia, P. diversifolia, P. nigra, P. tremula) and one from Salix
genus (Salix viminalis). The summer is characterized mostly by Poacea family (genera Poa, Stipa
and Festuca), and lesser by Chenopodiaceae (Chenopodium album) and Urticaceae families (Urtica
dioica). In total, these species are widespread in all landscapes and can be encountered in every
administrative region of Kazakhstan.

The category of dangerous allergenic species is wider during summer than spring due to the
flowering of Asteraceae family, which includes maximum number of allergenic species for the
territory under concern, about 13 species: Artemisia austriaca, A. leucodes, A. absinthium,
A. transiliense, A. lessingiana, A.vulgaris, A. rutifolia, Ambrosia artemisiifolia and others; and
Chenopodiaceae family (Halimione verrucifera, Atriplex nitens, A. cana and others), as well as some
species of Poaceae family (Festuca gigantea, F. kryloviana and others). All scientific-medical sources
note that Artemisia genus is very dangerous as they are widespread in all settlements, diverse and
their pollen covers big distances, which greatly deteriorates ecology of the regions. The category of
dangerous spring plants includes a little amount of species: Salix genus (Salix cinerea, S. trianda),
Poaceae family (Poa pratense, P. bulbosa, Festuca valesiaca, Alopecurus pratensis) and
Chenopodiaceae family (Atriplex tatarica).

For each subject of the Republic of Kazakhstan we calculated 2 indices: total number of
allergenic species in the region and “allergenic index”, which is the sum of points of allergenic
danger of allergenic species in the region.

GIS Maplnfo allowed us to compile a series of maps of allergenic species distribution for the
whole territory of Kazakhstan (fig. 4-6). These maps show the numbers of species, flowering during
spring and summer, and the total number for the whole flowering period from April to September.
We also made the maps of total allergenic danger for spring and autumn periods and for the whole
flowering period, on the basis of “allergenic index”.

As a result, the maximal number of allergenic species flowering during spring was found in the
Eastern-Kazakhstan region: 19 species in total. The Northern regions of Kazakhstan also have big
number, varying from 13 to 16 (fig. 4 a). From north to south these numbers become smaller; the
minimal ones were registered for Atyrau, Mangistau and Kyzylorda Regions, with only 6 species in
each. The predominance of allergenic species in the northern and eastern regions of Kazakhstan can
be explained by flowering of deciduous (poplar, willow, aspen) and coniferous (pine) trees.

The total allergenic danger during spring months is higher in the Eastern-Kazakhstan and
Kostanay Regions (fig. 4 b). We must mention as well the high number of allergenic species in
Akmola, Karaganda, North-Kazakhstan and Pavlodar Regions. It can be explained by the big
number of tree species, some of which are allergenic: Salix cinerea and S. triandra, that grow in the
steppe regions of the North-Kazakhstan and Central parts of the country. The danger from
allergenic species decreases to the south and south-west. It can be explained be transformation from
semi-desert to desert zone, climatic changes, hydrologic and soil conditions. There the salt tolerant
allergenic species can be found; they are not very dangerous as allergenic, for example, Salsola
arbuscula. So, Atyrau, Aktobe and Kyzylorda Regions have the least “allergenic index” and are not
dangerous for allergenic persons.

Maximal number (30) of allergenic species flowering during summer was found in Almaty
Region, as well as in Aktobe, Karaganda and the Eastern-Kazakhstan Regions, with 24 to 27
species (fig. 5 a). This phenomenon is related to the beginning of plentiful flowering of Poaceae and
Chenopodiaceae families and Artemisia genus. Minimal number was registered in the western and
south-western regions: the Western-Kazakhstan, Atyrau, Mangistau, Kyzylorda and South-
Kazakhstan Regions.
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Fig. 4. Schematic map of a) distribution of allergenic plant species, flowering during spring, b) total

value of “allergenic index” during spring.
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During summer time the most dangerous regions are Eastern-Kazakhstan and Almaty, as well
as Zhambyl, Aktobe, Karaganda and Kostanay regions (fig. 5 b). The reason for the high allergenic
danger is the wide distribution of sagebrush communities, as well as species from Poaceae and
Chenopodiaceae families, and the fact that they flower for a long period, starting from June to the

middle of September. The minimal danger is caused by Mangistau Region.
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Fig. 5. Schematic map of a) distribution of allergenic plant species, flowering during summer, 6)

total value of “allergenic index” during summer.
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Having analyzed the spring and summer periods separately, we came to a conclusion that
maximal concentration of allergenic species during the whole period of flowering is in Eastern-
Kazakhstan and Almaty Regions (fig. 6 a). This phenomenon can be explained by altitude belts,
which determine the high variety of vegetation types and sharp difference between steppe and
desert flora. Big number of allergenic species can be explained by high production potential of the
regions. They are highly polluted, and thus the contact of pollen with pollutants is inevitable, with
the following deterioration of health and complicated allergenic reactions.

The most dangerous regions during the whole period of flowering are Eastern-Kazakhstan and
Almaty, as well as Karaganda and Kostanay (fig. 6 b). The less dangerous are Atyrau, Mangistau and
Kyzylorda regions, but this fact is unreliable due to the lack of researches carried out in those regions.

3. Analysis of Allergenic Danger of Administrative Regions of Kazakhstan Republic
in Relation to the Number of Population

Increase of allergic diseases and complicated cases of disease’s course became the medical-
biological problem of high priority. Out of all allergenic diseases of children, the first place belongs
to bronchial asthma (Balabolkin, 1985).

The base for allergenic bronchial asthma is formed by the developing vulnerability of human
organism to the substances and compounds of exogenous and endogenous origin, with antigenic
properties. Impact of allergen on the organism of a human may cause bronchial asthma. By their
origin the allergens are divided into 2 types: exogenous, coming from the environment, and
endogenous, forming in the human organs and tissues (Balabolkin, 1985). In our case, the
environmental allergens and their influence on the human is of the higher interest, especially the
impact of allergenic plants on the occurrence of bronchial asthma.

The researches of physicians showed that the greatest amount of allergens, causing bronchial
asthma attacks, comes from the air. The principal pathogens are plant pollen, micro fungus, house
dust and many other substances of plant or animal origin. Allergens of 3 main groups of plants can
also cause bronchial asthma. These are trees and bushes; in our case, it is willow, poplar and pine;
plants from Poaceae family (fescue, meadow foxtail, bluegrass, bonfire grass, feather grass, etc.), as
well as weeds, such as sagebrush, ragweed, quinoa, nettle and some others (Chuchalin, 1985).

Due to the phenology of allergen flora blooming, we can select several periods of allergy
attacks: spring (April-May), caused by tree pollen; summer (June-August), caused by grass pollen;
autumn (August-October), caused by weeds pollen. The terms of blooming and range of allergen
species may vary depending on the vegetation zone.

Bronchial asthma is very frequent among children. According to several authors, the values of
asthma’s distribution vary from 1 to 20 cases per 1000 people. In the Republic of Kazakhstan the
value is 106 per 100000 children (Syrbaeva, 2014).

Results and Discussion. We calculated the “hazard indicator” for population of each
administrative unit of the country by giving each unit a point, determined by dividing the total
number of region population by 100000 people. Then it was multiplied by “allergenic danger
index”. Thus, we received the “hazard indicator” that gave us the chance to analyze maximal and
minimal influence of allergenic plants on humans in every region, calculated per 100000 people
(Dikareva, Rumyantsev, 2015).

Analyzing the maps, we can see that maximal allergenic danger is in Almaty Region with
1600 sick people per 100000. This phenomenon is connected with the maximal allergenic danger
index in this region and high number of population (about 1 million 800 thousand), as well as with
high industrial development and high density of transport. As we showed above, the aggravation of
the allergenic reaction is conditioned by environmental pollution.
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Fig. 6. Schematic map of a) distribution of allergenic plant species, flowering during the entire
vegetation period, b) total value of “allergenic index” during the entire vegetation period.

In Western-Kazakhstan, Mangistau, Southern-Kazakhstan, Karaganda and Zhambyl Regions
there are 650-1100 allergic individuals per each 100 thousand of people (fig. 7). In spite of the low
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index of allergenic danger for some of these regions (47 for Mangistau Region), the index grows
due to the high concentration of population there (more than 2 million).

All northern regions of Republic of Kazakhstan (Kostanay, Northern-Kazakhstan, Pavlodar and
Akmola), Eastern-Kazakhstan and Aktobe Regions have the allergenic danger index from 400 to
650 per 100 thousand of people. The minimal value lesser than 400 was registered in 2 regions:
Atyrau and Kyzylorda. The number of allergenic species is low there, and “allergenic index” is
relatively small (54) in comparison to the other regions of the country.

Generally, the most dangerous region is Almaty, while the less dangerous is Kyzylorda and
Atyrau, but this result is not accurate, due to the lack of researches carried out in those regions, while
Almaty Region has a large database on the pollen complexes being the cause of pollinosis.
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Fig. 7. Schematic map of “hazard indicator”, calculated for the population of each administrative
unit of Kazakhstan Republic (per every 100 thousand persons).

Results to the Chapters 2 and 3

The Republic of Kazakhstan has a big variety of allergenic plants. We selected 59 species from
32 genera and 6 families. Allergens, which pollen can cause pollinosis, are widespread over various
regions of the country. While studying the distribution of allergenic flora, we revealed the
dominance of arid complex flora, such as Poaceae (Poa, Stipa, Festuca genuses) and Asteraceae
(Artemisia) families.

Allergenic species are taxonomically and ecologically diverse. They can be found in all natural
zones and mountain belts of Kazakhstan, while every zone and belt has its specific allergenic
species. Big numbers of arid complex species are typical for the lowland regions of Kazakhstan, the
dominant families are Poaceae (Poa, Stipa, Festuca) and Asteraceae (Artemisia). The mountain
regions have a big diversity of allergenic species; the main dominants are Artemisia rutifolia,
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A. dracunculus, Festuca kryloviana, F. gigantea, F. valesiaca, Helictotrichon pubescens, and
P. alpina, P. bulbosa, P. angustifolia of Poa genus, as well as Pinus sylvestris as a tree species.

Vegetation in the river valleys develops under special ecological conditions, which are different
from lowland and mountain. The most important among them is water supply. The following
species are spread along the river valleys: Populus diversifolia, P. alba, P. nigra, P. laurifolia, Salix
cinerea, S. trianda, S. viminalis and Phragmites australis.

Analyzing the phenology of allergen flora blooming, we can select several periods of flowering:
1) spring (April-May) for trees and shrubs; 2) summer, dividing into 2 stages: a) June-July for Poacea
family; b) July-August (September) for weeds of Artemisia genus and Chenopodiaceae family.

The most allergically dangerous species are representatives of Artemisia genus, Poacea and
Chenopodiaceae families, which are very frequent and dominant in steppe, semidesert and desert
ecosystems. There is a few of less dangerous species from Poacea and Chenopodiaceae families.
They are rare and, according to some scientific-medical literature sources, their pollen is not very
dangerous.

The highest indices of allergenic species are typical for the Eastern-Kazakhstan and Almaty
Regions: the Eastern-Kazakhstan has the higher number of allergenic species during spring — about
19 species; Almaty reaches its maximum during summer — 30 species. In total for the whole period
of flowering, these regions also prevail: the Eastern-Kazakhstan region with 46 species, and Almaty
with 42. We can also mention Kostanay and Karaganda Regions with a high index of allergenic
species — 39 for each. According to the results of researches, the least dangerous are Atyrau,
Mangistau and Kyzylorda Regions with only 22-25 allergenic species for the entire period of
flowering, which is two times less than in the Eastern-Kazakhstan and Almaty Regions. For the
whole period of flowering and for spring and summer separately, those regions have minimal
indices: 16-18 species in summer, and 5-6 in spring.

Calculation of “allergenic danger” index revealed the regions with the higher (lower) favorable
conditions for the allergy sufferers during various seasons. In summer the highest index was
registered for the Eastern-Kazakhstan Region, with the value of 62, and Almaty with 60. We must
also mention the high “allergenic index” in Aktobe, Karaganda and Zhambyl Regions with 58. The
lowest index is in Mangistau region — 31. In spring the most dangerous are Kostanay with 39 and
the Eastern-Kazakhstan Region with 41, as well as all regions of the northern Kazakhstan, where
index varies from 32 to 38. The less dangerous during spring are Altobe, Atyrau and Kyzylorda
Regions with the index varying from 12 to 15.

In total the most dangerous regions, according to the number of allergenic species and
“allergenic index”, for the whole period of flowering are the Eastern-Kazakhstan and Almaty
Regions, because they are economically developed and have a high level of environmental
pollution. The less dangerous are Mangistau, Atyrau and Kyzylorda Regions.

When calculating the index of allergenic danger for the population of each administrative
region, we revealed the Almaty to be the most vulnerable one, with 1600 sick individuals per each
100 thousand of people. The least dangerous regions are Atyrau and Kyzylorda, with only 400
potentially sick individuals per 100 thousand.

4. Allergenic Indigenous and Introduced Plant Species of Moscow and Moscow Region

It is practically impossible to find indigenous vegetation in Moscow and Moscow Region. The
modern processes of urbanization transformed the natural vegetation communities and floras. Such
big cities as Moscow form a specific natural-urbanistic environment, and their local flora gets
disturbed by introduced species.

Nevertheless, the diversity of natural and artificial habitats determines flora composition and
diversity. Flora of Moscow region has more than 1600 species of vascular plants, while 730 of them
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are indigenous (Flora of Moscow, 2007).

Green plantations play an important role in city life. Moscow is one of the greenest
megalopolises in the world. It includes 17 forest parks, 17 city parks, 58 regional and 9 specialized
parks (table 3), 14 gardens, about 700 squares and 100 boulevards, their total area is 35100 ha
(Ecological ..., 2000).

Results and Discussion. Indigenous species. The representatives of allergic indigenous flora are
several genera of trees: hazel, pine, ash-tree, oak, alder, linden, willow, fir-tree, elm, birch, as well
as some weeds and Poaceae species.

Table 3. Forest parks of Moscow city.

Name of Forest Park Territory, ha
Khimki forest park 277.0
Khlebnikovo forest park 328.2
Forests of the K.A. Timiryazev Agricultural Academy 248.0
National park “Elk Island” 2910.0
Forest park “Sokolniki” 590.0
Forest park “lzmaylovo” 1295.3
Terletsky forest park 1415
Forest park “Kuskovo” 302.0
Saltykovka forest park 24.0
Forest park “Kuzmiki” 946.4
Vidnoye forest park 23.0
Biryulevo forest park 348.7
Forest park “Tsaritsyno” 175.0
Natural park “Bitsevskiy Forest” 2230.0
Yasenevo forest park 625.0
Olympic forest park 793.0
Butovo forest park 280.4
Troparevo forest park 502.0
Fili-Kuntsevo forest park 284.0
Bakovka forest park 40.0
Serebryanyy Bor Forestry of the Russian Academy of Sciences 533.0
Pokrovsko-Streshnevskiy forest park 238.0
Khoroshovo forest park 197.0
Krasnogorsk forest park 58.0
Kryukovo forest park 875.4
TOTAL 12671.9

Meanwhile, the distribution of species on the territory of Moscow is heterogeneous. This
phenomenon is associated with ecological features of species and city landscaping. Thus, according
to the norms of trees and shrubs planting in the city dated back to 1988, the main assortment of
planted species was Betula pendula, B. pubescens, Quercus robur, Picea pungens, P. abies, Tilia
cordata, T. platyphyllos and green ash. All of them can cause allergy. According to the data of the
Department of Nature Management and Environmental Protection of Moscow, linden is the most
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abundant (32%) tree in this city.

Invasive species. The estimation of the invasive species’ role in flora and analysis of their
distribution are very important, because those species may be dangerous for the biodiversity and for
public health due to their being very allergenic. In some cases they hybridize with local species, which
leads to the growth of new “super-active transformed species” (Mayorov et al., 2012). Their impact on
flora and public health is hard to predict. In Russian Federation the control over invasive species is not
regulated by law, thus, invasive species occupy more and more territories with each year.

For our analysis we selected the ragweed among all invasive species. In Moscow Region it is
represented by 3 American species, but the most abundant is Ambrosia artemisiifolia L., while
A. trifida L. and A. psylostachya DC. are known only by single encounters.

The homeland of A. artemisiifolia L. is United States of America. It is widespread in eastern
and central states. It can be met in other countries as well. It is introduced nowadays to all parts of
the world and is included in the list of 100 most aggressive invasive species of Europe. In Russia it
is considered as quarantine weed according to the Decree of the Ministry of Agriculture of Russian
Federation, 15.12.14, No. 501.

All three species are dangerous for ecosystems, because they dominate plant communities while
spreading, naturalize and are hard to eradicate (List ..., 2003).

Ambrosia was detected for the first time in Kolomna in Moscow Region (Oktyabreva et al.,
1978). It is found every year on the slopes of the railways, in weedy places and wastelands.

In the XXI century the problem of invasive species distribution and their pollen is acute,
because the pollinosis diseases become very widespread. The program of aeropolynological
researches in Russia was developed in 2001. In several cities the special stations have been
organized for monitoring of pollen emissions. One of those cities is Moscow. Aeropolynological
stations work from 15" of April to 15" of September each year (during the period of maximum
pollen emission). Data on quantity and quality of pollen is being published in two web sources:
Pollen Calendar (2015) and Allergology (2015).

Analysis of this data allows us to study the terms of species flowering, their abundance, state of
population isolation, changes in vegetation cover, as well as pollinosis distribution.

Allergenic plants can be divided into 3 groups: flowering during spring (from April-May to the
early June), summer (June-August) and from summer to autumn. During the first period of
exacerbation of pollinosis the tree species emit pollen: alder, hazel and birch in March-April;
willow, poplar, elm, ash and maple in the late April; oak and coniferous trees (pine and fir) in May.
The most allergenic is the birch pollen; its content in the air during the spring emission is maximal.
During May oak has the maximal content of pollen. Linden has the latest pollinate period — in June.

The mentioned list of allergenic species was registered on every area of the territory under
consideration. It may be connected with the severe disturbance of the urban vegetation
communities, which makes the weeds spread widely.

The pine tree has the most homogeneous distribution, the number of its trunks is not high, it is
not used for landscaping and is not the initiated plant (as birch and aspen). The alder, oak and hazel
are not abundant as well. The most widespread species are maple, birch and linden; while linden
and maple are actively used for city landscaping. The greenest part of Moscow is the South-Western
County; according to the registry, it has 659997 allergenic trees, which is 18% of all allergenic trees
in the city. The least green part is North-Western County with 51418 trees (1.4%). For the other
administrative districts the figures are: Northern — 428099 (11.7%), North-Eastern — 533557
(14.7%), Eastern — 561927 (15.4%), South-Eastern — 251950 (13.8%), Southern — 398682 (10.9%),
Western — 351792 (9.6%), Central — 391659 (10.7%). The total number of trees is 3629081 (fig. 8).

The maple species has largest number of trees due to the features of their registration; the local
and introduced species are not distinguished and are planted together in the green zones of the city,
causing high population numbers.
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Fig. 8. Various tree species ratio in Moscow.

Introduced allergen species. Ambrosia artemisiifolia is a quarantine weed, which is dangerous for
economy and biodiversity, as well as for the public health. This plant provokes allergies during its
flowering period from the late summer to the early autumn, causing asthma twice as often as the other
allergen species (Dahl et al., 1999). Human vulnerability to the pollen arises when the number of
pollen grains reaches 20 units per 1 m® of air.

This ambrosia species is wind pollinated. Anthers open when the temperature grows and the
humidity is low, i.e. mostly in the morning after sunrise, the emission of pollen lasts only for
6 hours (Martin et al., 2010). Pollen production varies depending on the size and age of the plant
from 0.1 up to 3.8 billion of pollen grains per plant (Fumanal et al., 2007). Diameter of pollen
grains is 18-22 microns (Taramarcaz et al., 2005).

Living conditions. In the indigenous habitats A. artemisiifolia grows under conditions of
moderate continental climate (Bassett, Crompton, 1975). In the Europe the optimal conditions for it
are high temperatures during the vegetation period (Essl et al., 2009). In the Central Europe the
limiting factor is the low summer temperature (Essl et al., 2009). This phenomenon explains the
absence of this plant in the mountains of the most territory of Europe.

A. artemisiifolia grows and propagates on the soils with various textures, it is tolerant to trophic
conditions, but is vulnerable to high salinity of soils. This plant can endure drought, losing up to
70% of moisture through its leaves without irreversible consequences, and then retain ability of
seeds produce. But A. artemisiifolia is sensitive to slight frosts, and so the late spring frosts can kill
its seedlings (Leiblein-Wild et al., 2014).

Habitats. In Moscow region A. artemisiifolia can be met along the sides of railways, on the
weedy places and wastelands. On the territory of its indigenous growing it exists mostly in the
disturbed communities, such as arable fields, wastelands, roadsides, but sometimes it can be found
in natural communities (Bullok et al., 2012).

Biochemical features. It must be mentioned that A.artemisiifolia emits substances which
suppress the growth of other plants. The degree of this impact varies depending on the parts of plant
(roots, leaves, flowers). The most negative effect is caused by the extract from inflorescence. It was
shown in a laboratory research (Vidotto et al., 2013) that the rotting remnants of A. artemisiifolia
suppress the development of other species seeds. The most sensitive seeds appeared to be Solanum
lycopersicum seeds, which germination capacity was 50% lower than in the control group.

Distribution. The birthplace of the plant is Northern and Central Americas, it is widely
distributed in USA, especially in eastern and central states. It can also be found in Canada, Mexico,
Peru, Argentina, Bolivia, etc.

Since the early XIX century, A. artemisiifolia was introducing into the countries of temperate
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zone, including Europe, China, Japan, South Korea, South Africa, Australia and New Zealand. The
first plants were found on the territory of Russia (former USSR) in 1918 in the suburbs of Stavropol
(Maryushkina, 1986). At the end of the XX century A. artemisiifolia occupied more than
50 thousand km? of Russia and continued its extension in the new century.

The pollen of A. artemisiifolia was irregularly detected in aerolynological spectrum in Moscow
Region since the beginning of 1994, but not every year. The pollen emission lasts about a week
from the late August to the early September, but single grains exist for the whole period from July
till November. Number of pollen grains may reach 60-90 units per 1 m® of air on some days (fig. 9),
reaching the critical level.
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Fig. 9. Changes of Ambrosia artemisiifolia pollen concentration (units per 1 m®) in Moscow city
(Pollen Calendar, 2015).

Despite the fact that in southern region of Russia A. artemisiifolia is widely distributed, it is
limited in Moscow Region. Documented findings are shown on the figures 10 and 11. All finding
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sites are close to the railway stations.

Apparently, the high concentrations of A. artemisiifolia pollen are the result of their transportation
from the southern regions by the westerlies. Taking into consideration the climatic conditions of the
region and the use of herbicides in the agriculture of Moscow region, the further active expansion of
A. artemisiifolia is unlikely to happen. The plant is unable to compete with local and adventives flora
species.

Results to the Chapter 4

At least 17 species of herbaceous allergenic plants are homogeneously distributed throughout
the territory of Moscow. The most congeneric distribution and the least abundance among all tree
species were registered for pine, which had about 6 thousand trees per district. Alder is also not
abundant (from 110 in the Central Administrative District to 9236 in the North-Eastern), oak (from
548 in the North-Western District to 10568 in the Northern) and hazel (from 529 in the Central
District to 11629 in the North-Eastern). The highest number and widest distribution were registered
for maple (1844815 in the city), birch (564152) and linden (617075).

The highest number of allergenic trees is in the South-Western District, it has 659997 trees or
18% of all allergenic trees in the city. The lowest number is in the North-Western District with
51418 trees (1.4%). For the other administrative districts the figures are: the Northern — 428099
(11.7%), North-Eastern — 533557 (14.7%), Eastern — 561927 (15.4%), South-Eastern — 251950
(13.8%), Southern — 398682 (10.9%), Western — 351792 (9.6%), Central — 391659 (10.7%). The
total number of trees is 3629081.

The pollen of A. artemisiifolia was irregularly detected in aeropolynological spectrum of
Moscow Region since the beginning of 1994, but not every year. The number of pollen grains may
reach 60-90 units per 1 m® of air on some days and reach the critical allergenic level.

On the territory of Moscow and Moscow Region A. artemisiifolia was detected either as
individual plants or as populations. All findings were located close to the railways. In some cases
the plants had ripened seeds. Taking into consideration the local climate and the use of herbicides in
the agriculture of Moscow region, the further active expansion of A. artemisiifolia is unlikely to
happen.

5. Relation between the Features of a Wind Rose in the Cities
to the Routes of Allergenic Species Pollen

The pollen of wind pollinated plants is the source of pollinosis. Today we know about
700 plants that can provoke allergy. Their pollen has dimensions about 10-50 microns, so it can be
easily transported by wind. It is known that the threshold of 10-20 pollen grains in 1 m® of air
provokes the allergy symptoms.

Results and Discussion. To model the areas of pollen grains, we used methodology that had
been used for distribution of pollutants from stationary point-sources. In our case we studied parks
and boulevards and modeled the waves of pollination coming from them.

In our work we used the methodology from the Instruction OND1-84, according to Tishchenko
(Guide for Consideration ..., 1984). The methodology allowed us to simulate the transportation of
pollen, taking the wind rose into consideration and using maximum and minimum repeatability.
Thus, with this approach as a base, we changed the calculation formula into this:

I=LoP/Pg, when P>Py,

where L is the radius in the i-direction from the object to the extreme border of pollen complexes
distribution without adjustment for the wind rose (km); P is an average annual repeatability of wind
direction of one rhumb when the circular wind rose is used (for example, the eight-point rhumb
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wind rose); Po=100/8=12.5%.
For Astana and Almaty cities we calculated the repeatability of various wind directions in %,
the calculations are presented in the table 4.
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Fig. 10. Findings of Ambrosia artemisiifolia on the territory of Moscow city (Presnya Station of the
Small Circular Railway where the ripened seeds were found by V.D. Bochkin).

It is worth noting, that for simulation of the pollen grains distribution we chose the spring
period of allergenic flora flowering.
The last step of data gathering is identification of the radius of pollen complexes’ pollination. We
studied some scientific papers, written on the subject of pollen structure and morphology features,
and found out that the dimensions of pollen grain affect the distribution range of pollen. Thus, the
dimensions of pollen grains of the coniferous plants are respectively small, about 60 pm, and the
range of their flight is up to 800 m, which is not much. It is quite the opposite for the allergenic
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species of small-leaved trees. The dimensions of their pollen is up to 30 pum, and the radius of
distribution is up to 2500 m (for example, the sizes of birch pollen, which is the widespread species
of the city gardening, are 20-30 um). The radius values were assigned according to the scientific
works in pollen complexes aeropalynology (Statistics of Population ..., 2015).

Fig. 11. Findings of Ambrosia artemisiifolia on the territory of Moscow region (station Golutvin,
Kolomna and Ramenskiy Regions; station Dedovsk, 1 plant; station Kratovo, found by
V.N. Tikhomirov).

The species composition of parks and boulevards of Astana and Almaty has many various
species, so we decided to divide them into groups: coniferous, small-leaved and broad-leaved trees,
and to attach the radius of possible distribution to each group (table 5).

The applying of the remote sensing methodology was the next stage of our work. We used the
high resolution space images from SAS.Planet (Web-Cartography ..., 2015) for Astana and Almaty,
and GoogleEarth, Yandex Maps, 2Gis to visualize the objects under consideration (parks and
boulevards). Besides, we used the reporting materials on urban planning and landscaping. We found
out that Astana has 9 parks and 13 boulevards to date, and Almaty has 20 parks. All parks and
boulevards have footpaths, benches and various sports and entertainment facilities that stimulate the
citizens to spend a lot of time during vacations in these parks.

The data on green spaces was used for the maps of pollen distribution objects.

It is worth noting that the methodology of areal simulation OND1-84 was developed for
stationary point-sources only, so, for our areal objects we made additional calculations in ArcGIS
and created a buffer, which allowed us to simulate the radius of distribution from the areal objects.
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Table 4. Repeatability of various wind directions expressed as a percentage.

Astana
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weather
Almaty

E‘ E* e 7 E E E g
(4] — > (<) > <2/ —
Direction g _g £ E. 2 5 E % & % % g E

= &}

Slgl| 2 ” T18|o 2|8
N 26 | 28| 25 | 20 |17 | 15 | 15 | 17 | 17 | 19 | 22 | 25 | 20
NE 9 (10| 10 | 9 | 8] 9 | 8 |9 (10| 9] 9] 99
E 6 | 7| 8 | 10 |11 10 | 10 | 9 |10 9 | 9 | 9 | 9
SE 13 10| 13 | 156 |19 21 | 22 |21 [ 22 [ 21 | 15 | 12 | 17
S 18 |16 | 15 | 19 | 20| 23 | 23 | 23 | 22 | 20 | 20 | 16 | 20
SW 11 |10 11 | 10 |10 9 |10 | 8 | 7 | 8 |10 | 12| 9
W, 10 |10 20 | 10 |9 | 8 | 7 | 86 | 8] 9] 99
NW 7 | 9| 8 7 16| 5 | 5 | 5| 6|66 |87
Calm | a0 135 26 | 20 |18| 20 | 17 | 18 | 22 | 30 | 34 | 39 | 26

weather

This methodology takes into consideration the features of pollen grains of allergenic species
(their dimensions and distribution range) and meteorological indices (wind repetition).

As the result we produced maps of allergenic pollen distribution in Astana and Almaty cities
(fig. 12, 13).

Parks of Astana are concentrated in the central part of the city. As we can see in the figure 1,
the distribution of the pollen complexes during the period of trees flowering covers almost the
whole territory of the city, with southern and south-western directions prevailing. Maximal
concentration is in the central parts of the city, where the main zones of recreation are situated
(parks and boulevards). Allergenic pollen of coniferous trees can be distributed to the range of
800 m and occupy comparatively small areas, while the pollen of small-leaved trees is distributed
for 2500 m, thus making the contact with them outside the park zones possible.

Parks in Almaty are evenly distributed in the city, but the majority of them is situated in the
south-eastern part. This phenomenon can be explained by piedmont belt in the Medeo and
Bostandyk Districts of the city.
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Table 5. Pollen size and radius of allergenic plants distribution (Golovko, 2004).

Genus | Pollen size, pm | Radius,m
Group of broadleaf trees
Acer (maples) >35 2500
Tilia (lindens) 30-40 2500
Ulmus (elms) 35-40 2500
Group of small-leaved trees
Betula (birch trees) 20-30 1500
Populus (poplars) 25-34 1500
Salix (willows) 25-34 1500
Group of coniferous trees
Pinus (pine trees) 45-65 800
Picea (fir trees) 70-90 800

Legend
: radius 1500 m
green plantations . 0 3100 6200 12 400 M
radius 800 m radius 2500 D I G | A A (|

Fig. 12. Map of allergenic species pollen complexes distribution in Astana.

While studying the maps of allergenic pollen of coniferous trees distribution in Almaty, we
found out that its maximal concentration is in the southern and south-eastern parts of the city. Those
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areas are situated at different distances from each other and thus form an area, closed for the
allergenic pollen. On the contrary, the pollen complexes of small-leaved and broad-leaved trees
form a homogeneous habitat structure. It is especially typical for the small-leaved trees, which are
widespread in the city during their flowering period.

Legend
- e Plantaﬁons sdins 1500 0 10502100 4 200
radius 800 m radius 2500 m I Y

Fig. 13. Map of allergenic species pollen complexes distribution in Almaty.
Results to the Chapter 5

Analysis of the main directions of pollen distribution in Astana and Almaty cities showed that
parks and boulevard zones are unfavorable and dangerous for the population that suffers from
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allergy symptoms.

This problem should be solved at the stage of recreation areas design, namely — the smaller
amounts of allergenic species with short pollination period should be used for parks and boulevards.

Coniferous trees can also be an alternative option, become which pollen grains are not
distributed to the long distances because of their dimensions and can cause allergy only in
individual cases.

Small-leaved trees are of high danger for patients with hay fever and should not be planted in
the central parts of the city. They may be planted in the periphery of the city in the well-ventilated
areas for pollen to distribute outside the city.

6. Description of Morphological Composition of Pollen Grains
and their Role in Allergenic Reactions

Getting into human body, pollen grains may cause pathologic process such as allergenic
inflammation. The term “allergy” means an exaggerated body response to various substances
(allergens) that normally don’t cause any reactions. Usually the protein substances act as allergens,
because they bring in heterogeneous genetic information and can cause immune response
(sensitization) with formation of immunoglobulins of E class. The repeating contacts between
sensitized individuals and allergens will result in allergenic reactions.

Results and Discussion. The pollen grain has from 3 to 17 various water soluble proteins or
glycoproteins (antigens) with molecular mass from 10 to 70 kDa. They are mostly concentrated in
sporoderm, in electronically dense parts of cytoplasm (mitochondria and ribosomes) and close to
the starch granules. Pollen antigens have fermentative activity which influences the transformation
of allergen inside the organism and increases its allergenic potential. Thus, the allergenic molecules
have additional physiological and biochemical activity which may lead to formation of specific
antibodies.

According to the ability of causing an immune response, the allergens are classified as main
(major), small (minor) and intermediate.

Major allergens are dominant antigenic determinants that are big, numerous and more
immunogenic.

Minor allergens are smaller in dimensions and quantity and less immunogenic. Due to the high
homology of protein structures, the immunogenic similarities may occur, that can serve as trigger
for immunological cross-reactivity. For example, the main major allergen of birch pollen, which has
the greatest input into allergenic reaction, is glycoprotein Bet v1 with molecular mass of 17 kDa, it
is included onto the PR-10 Superfamily of pathogenesis-related proteins.

Proteins PR-10 can be found in the trees pollen (birch, hazel, alder, oak) and some products of
plant origin (carrot, apple, peach, peanut, kiwi fruit, soya, celery). Consummation of any of those
products may result into an oral allergenic syndrome. Meanwhile, PR-10 proteins rarely cause the
severe reactions, because they are thermolabile and can be easily destructed under the heat
influence and hydrochloric acid.

It is considered that content of PR proteins is higher in plants under stress conditions (for
example, high humidity and ecological disadvantage). Therefore, we can assume that residents of
environmentally disadvantaged areas are vulnerable for sensibility progression. It is prooved by some
epidemiological studies (Pollen Club, 2015; Peredkova, 2012; Shiryaeva et al., 2016).

The hay fever is more widespread among urbanites than rural people due to several factors of
urban life, causing allergens to spread. One of those factors is air pollution, such as smog. The
mixture of gases, mist and solid particles forms in the atmosphere of megalopolis and may worsen
the symptoms of asthma or allergenic rhinitis or cause breathing problems.

Smog is a type of air pollutants, the consequence of reaction between gases, solid particles and
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sunlight. It is composed of carbon monoxide (CO), carbon dioxide (CO,), sulphur dioxide (SO),
nitrogen dioxide (NO,), ozone (O3), and some volatile organic matter and solid particles, such as
dust, sand and pollen.

Usually the cars are considered to be the main source of pollution, however trains, buses and
trucks also decrease the air quality. Pollution is also partially caused by mechanical (construction,
raw materials production) and chemical (coal, oil and gas burning) processes. Smog with high
ozone concentrations is very dangerous for people with respiratory tract allergies (Kulusheva,
Malosieva, 2016; Pollen Calendar, 2015).

Another birch allergen, named Bet v2 (profilin), may cause the cross-reaction among unrelated
plants, such as alder, birch, poplar, olive, elm, sycamore, oak, horse chestnut and maple. However
its specific activity is never higher than 5% and does not affect the structure of hay fever morbidity.

Clinical and immunological relevance of minor allergens of birch (Bet v4, Bet v5 and Bet v6) is
still actively studied nowadays.

Despite the fact that allergen Bet v1 is the cause of 90% of allergenic reactions, some patients
are more vulnerable to the minor allergens than to major ones.

The recent studies showed that not only the pollen allergens can cause sensitization among the
people vulnerable to allergies, but other non-protein substances, with pollen origin, for example,
“pollen-associated lipid mediators” (PALMS) and adenosine may cause rearrangement of the
allergic immune response (Pollen Club, 2015).

Results to the Chapter 6

Thus, some protein and non-protein substances of pollen have different impact on sensitization
and clinical manifestation of the disease. People, who are not prone to allergic reactions, will not
become hypersensitive to pollen even after a long contact with the large amounts of it. Patients with
atopic constitution, worsened by heredity, may become quickly sensitized even to the small amount
of pollen and after a short period of contact with it. Contact with allergenic pollen during 2 seasons
causes hay fever for the genetically predisposed people.

In some cases the hay fever may affect those people who were previously insensitive to the
pollen under the impact of additional provocative factors such as stress, malnutrition, smoking,
unfavorable ecology, etc.

Recommendations for Reducing of Hay Fever Risk

As the researches of the allergologists show, the hay fever is more widespread among city
people rather than country folk. From the very birth the urbanites are exposed to the impact of
exhaust gases and pollutants from industrial enterprises. The mucous membranes of urbanites are
always is in the state of dystrophic process or chronic inflammation. On the other hand, the city
people have fewer contacts with weeds pollen than the country folks. All this show us that we must
analyze the environment in detail and understand its natural-climatic conditions to make further
recommendations.

That is why for working out of methodology of risk analysis for the population health we must
select the following blocks of this problem and make this approach complex: first, the approach
must ne scientific; second, the cooperation between city greening organizations and clinic-
diagnostic organizations is needed; third, the organization of information system is needed.

As a result of such work the problem will be solved not only by allergic persons but by various
departmental bodies which activities will promote to lowering of risks of the first reaction on
allergenic pollen by healthy population.

Let us consider the structure of all proposed blocks.
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1. Scientific work is the integral part of the study of pollen allergy problem. It must be based on
revealing of the laws of spatial, temporal and seasonal distribution of the main plant allergens in the
atmosphere and on the objects, on revealing of priority allergens of plant origin. The working out of
algorithm of allergenic plants monitoring in the settlements is the priority task.

The working out of recommendations for aeronological risk management will be the logical
result of this process. Making decisions under conditions of ecological risk includes three main
stages: estimation, analysis and risk management. The proposed model of decision making model
includes the estimation of pollinose risks basing on the results of ongoing monitoring and definition
of the allergenic danger of main plant taxones, analysis of risks based on estimation of pollen
quantity in the air and level of hay fever morbidity as well as practical measures of risks
management.

The important part of the study will be maps showing the prevailing directions of pollen grains
distribution.

2. Urban planning and landscaping. In this block the main task is cooperation between urban
planning and landscaping organizations and allergists, who must give instructions about degree of
danger of plants used for gardening in the city parks, boulevards, small streets and highways. The
employees of urban planning divisions basing on the scientific works can choose less allergenic
species with short flowering period for the construction of the green carcass of the city.

During the massive flowering the allergenic vegetation produces the pollen grains in large
quantities thus filling the atmosphere of the city be allergenic pollen. This time interval is very
unfavorable and dangerous for allergic persons, that is why the lowering of pollen quantity is still
actual. For our opinion the solving of this problem is possible thanks to the measures that urban
planning and landscaping organizations will organize: first, daily morning “gushing watering” in
parks, squares and boulevards. It is known from the scientific literature that maximum pollen grains
in the air is during morning while the proposed system of watering will help to lower significantly
the concentration of pollen in the air preventing it from distributing to the long distances; second,
using of “pollen traps”, for example, as duct tape which could be placed in the recreation centers
(parks, boulevards) and on the building facades. All those measures will lessen the concentration of
pollen grains in the air of big cities.

3. Work of information system. Working out of information and communication system based
on spatial, temporal and seasonal distribution of main plant allergens will promote the organization
and sustaining of the system of informing about the allergenic situation with estimation of
allergenic risks for the public health in the real time conditions. The preparation of handout material
about the allergenic risks and recommendations for avoiding the allergy will be necessary.

These approaches will improve the state of environment, will enlighten the population of cities
or settlements and promote the organization of diagnostic laboratories. But the main task is to
change the self-awareness of population because the majority of people don’t know how to fight the
first symptoms of hay fever, do not go to the allergic centers and self-medicate. That is why we give
the main rules for the persons who feel the first symptoms of allergy.

Main rules:

1. At the first signs of hay fever it is necessary to consult a doctor and not try to treat yourself.
Well-timed diagnostics of the disease and adequate allergy-specific immunotherapy will enable
persons to prevent the development of bronchial asthma or other diseases. The comprehensive
approach will preserve the vitality and ability of the patient.

2. Itis very important to avoid contacts with pollen that cause the high vulnerability. If there is
no possibility to leave the city for the period of allergenic plants flowering, it is advisable to avoid
the places where there is a lot of allergenic plants (in the field or country house).

3. During clear sunny weather, especially in the mornings when the pollen is in the air it is
advisable to wear sunglasses and protect the nose by handkerchief. If you work in the field or
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garden it is advisable to wear face mask. During the period of allergenic plants flowering it is
advisable to make wet cleaning of the apartment, especially after ventilation.

4. The principal measures are all means that can lower the concentration of pollen in the air. If
the meadow herbs on the lawns are timely mowed they will not produce pollen. The weed control at
least in the cities will lower the pollen content in the air and hay fever morbidity.

5. The important point in pollinosis prevention is the correct physical education and hardening
of the body. Thus before voyage, trip or nature excursion the responsible for the event person must
explain the members the risks of allergy, find out those predisposed to allergic diseases that will
lessen the risk of hay fever danger.

Conclusion

The approaches and methodologies of studying the allergenic plants distribution presented in
this paper are applied for the first time. In future the authors hope to develop the named methods
and prepare the series of papers considering each method separately.
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0c000 OXpaHsSEMBIX TEPPUTOPUH, PETYISIPHO Beayteics ¢ 1995 r., u marepuainsr uccienoannii 1980-
90-x rr., KOTOpBIE MTpOBOAMIA pyXHHa 1o oxpaHe npupoasl buonornyeckoro dpaxynsreta MI'Y nm.
M.B. JIomoHOCOBa.

[IpupoaHblii MaccHB HWMEET BBICOKYIO SKOJOIMYECKYI0 LEHHOCTh Al MOCKOBCKOHM 00iacTH.
3nech npeacTaBieH HaOOp pa3HOOOPA3HBIX JECHBIX COOOIIECTB: €I0BbIE, IIMPOKOINCTBEHHO-EIOBEIE,
W eJI0OBO-MENKOJIMCTBEHHBIE Jieca, c(harHoBble COCHSKH, BEpXOBbIE 00JI0Ta, HU3WHHBIE O00JOTa
(4epHOOJIBIIIAHUKH, OOJIOTHBIE OCEPE3HSIKH U CEPOOJIbIIAHUKHK), OTICJIbHbIC HEOONbIINE, HO
MHOTOYMCJICHHBIE YYacTKU LIMPOKOJIMCTBEHHBIX JIECOB (IPEUMMYIIECTBEHHO JUIHAKH, WHOTIA C
KIEHOM, a Takke HeOONbIIME MO IUIOMAAW BA30BHHUKH). Cpelnu JIeCOB BCTPEUAIOTCS ChIPhIE W
OOBIYHBIE Jyra, B TOM uHcie Biroib JIOII u mo oxkpanHaM JadHBIX IMOCENKOB. TeppUTOpUs MMeEeT
BBICOKYIO MO3aH4HOCTb.

Ha teppuropuu 3akasHuka oTMeueHO 6 BUIOB pacTeHUi, 4 BUIa IMIIAHHUKOB, 1 BUI rpuboB 1 12
BUJIOB JKMBOTHBIX, 3aHec€HHbIX B KpacHyro kuHury MockoBckoi obOmactu. A Takke 10 BumoB
pactenuii 1 10 BUIOB KUBOTHBIX, HY>KAAIOLUIUXCS HA TEPPUTOPHUU 00IACTH B IIOCTOSIHHOM KOHTPOJIE U
HaOmozaenun (IIpunoxkenune 1 k KpacHoii kaure MockoBckoit oonactu (2018)).

Knrouesvie cnoea: 3axkaznuk «Temnosckuit», Tanmomckuili ropoickoil okpyr, KpacHas kHura
MockoBckoii 061acTu.
DOI: 10.24411/ 2542-2006-2019-10049

B coBpemeHHOW KOHILIENIUK TEPPUTOPUATBHONM OXpaHbl MPUPOJBI 0CO00 OXpaHsIeMble
npupoausie Tepputopun (OOIIT) paccmarpuBaroTcs Kak 3J€MEHT OpraHU3allMy XO3SHCTBEHHOU
NESATEIIBHOCTH YEJIOBEKa, IOAJNEPKUBAIOIINN DKOJIOTHYECKOE PABHOBECHE, a LECHTPAIbHBIM

! PaGora Bemonnena o teme HUP dynnamenTansubix uccnenosannii UBIT PAH 3a 2018-2019 rr. «Mozxenmpoatue
U TPOTHO3MPOBAHUE TPOLECCOB BOCCTAHOBJICHUS KAYECTBA BOJ M IKOCHUCTEM IPH Pa3JIMYHBIX CLCHAPUSIX U3MECHEHUMH
KJIUMaTa M aHTpOmoreHHou aestenbHOCTH» (Ne 0147-2018-0002) Ne rocymapcrBenHoi peructpamnn AAAA-A18-
118022090104-8, pasaen Tembl 2.6 « DBOJIOIMS HA3EMHBIX SKOCHCTEM B U3MEHSIOIIUXCS MPUPOIHBIX YCIOBUSIXY.
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00BEKTOM KOHIENIMK cTana QyHknuoHanbHO enuHas cucremMa OOIIT, B koTOpo#l mnTenbHOE
CYIIECTBOBAaHHUE MPUPOAHBIX COOOIIECTB O0ECIIEYEHO HAIWYMEM HKOJOIMUECKUX CBS3eH MEXay
Humu (Cobones, 1998). «OdueBumHO, MpaBUIbHEE TOBOPUTH HE O TOM, YTO KXKIBIA (DHU3UKO-
reorpauuecKkuii paiioH OMKEH HMETb 3allOBEJHHK, a O TOM, 4YTO KaXAbI pailoH IOJKEH
obyafjaTh CUCTEMOW HPUPOIHBIX OXPAHSAEMBIX TEPPUTOPUI, OOECIEUMBAIOLINX Ileaeco00pa3Hoe
€CTECTBEHHOE paBHOBECHE, IIO3BOJISAIOLIEE HMETh KIMMAKCOBBIE WIIM Y3JIOBBIE 3KOCHUCTEMBI,
BBIICISIEMBIE B OTAJIOH-3all0BeIHUKE. Ha BOIpoOC, CKOJBKO M Kakoro paHra OXpaHsEeMBIX
TEPPUTOPUN HEOOXOAMMO JUISL 3TOTO, MOJDKEH OTBEYATh SKOJIOTWYECKMH IJIaH, YYUTHIBAIOIIUN
3ajjayy COXpaHEHHsl MpPUPOJHOrO0 MHOroodpasus u OajaHca B HKOCHUCTEMAax pa3lIMYHOIO
uepapxuueckoro ypoBHs» (Peiimepc, Iltunemapk, 1978, c.166). CraenctBue wu3 3TOro
IIOJIOKEHHS — POCT HArpy30K Ha IPHUPOAY, KOTOPOMY IOJDKHO COOTBETCTBOBATH aICKBAaTHOE
paszsutue cucrembl OOIIT (CobGosnes, 1998).

B 1995 r. Obuia npussta IlanbeBponeiickas cTpaTerusi OMOJIOTMYECKOT0 U JIaHIMAGTHOIO
pa3Ho00pa3usi, OCHOBHAs HUICsl KOTOPOM — CO3/1aHne 00IIeeBpOIIEHCKOM 3KoIornueckoi cetu (Pan-
European ..., 1996). Ctparerus onpenennia psja METOIUYECKUX MMOIXOA0B K paboTe W 3HAYMMBIX
IPUHLMIIOB, B YAaCTHOCTH, IPHUHLMII 3KOJOTUYECKOW II€JIOCTHOCTH, KOTOPBIM Iperoaraer
HaJIMYMeE 3allUThl 3KOJOTMYECKUM IIpoLeccaM, OTBETCTBEHHBIM 33 BbDKMBAHUE BUJIOB, B TOM YHCIIE
3alIUTY U COXPAaHEHHE TeX MECT OOMTAHUHI OT KOTOPBIX 3aBHCHUT CYIIECTBOBAHUE BHJIOB.

®opmupoBanue cetu OOIIT TpebGyer oObeIMHEHMS Pa3IMUHBIX HOJIXOIOB U IPOBEACHUE
I[EJICHANPABICHHBIX KOMIUIEKCHBIX HCCIIEJOBAaHUHA CHEIHATNCTOB pazaudHoro mpodwmis. OdeHb
BaXHO NIpuaaHue cucreMHocTH oobekram cetu OOIIT, kak yactu naHamadTHON cuctemsl Oolee
KpynmHOro ypoBHs. OxpaHsiemMas TpPUPOAHAs TEPPUTOPHS JODKHA HWMETh JIaHAMAPTHYIO
LIEJIOCTHOCTh, CPAaBHUTEIBHO KPYNHBIM pa3Mep, aBTOHOMHOCTb M 00JIaAaTh BELIECTBEHHO-
SHEPreTUYECKUMHU CBS3SIMU C TaKUMHU K€ IO (DYHKIMOHAJILHOMY Ha3HAUEHUIO TEPPUTOPUSIMHU.
Cucrema OOIIT ommmuaerca ot certm  OOIIT npocTpaHCTBEHHOH — B3aMMOCBS3BIO U
TEPPUTOPUATBHON HEMPEPBHIBHOCTHIO 0COO0 OXpaHsSIEMbIX IPUPOAHBIX 00beKkTOB (Bonkos, 2011).

B nacrosimee Bpems B IlogmockoBbe opranuzoBaHo 252 OOIIT permoHanbHOro 3Ha4YeHUs
obmeit momaapio 6omee 200 Thicsu rekTapoB. COMIACHO COBPEMEHHOM CXEME pa3MEIICHHs U
pasBUTHS 0CO00 OXpaH’AEMbIX HPUPOAHBIX Tepputopuii MockoBckoil obmactu, OOIIT Oymyt
coctaBiath 17-20% tuomanu peruona (OxpaHseMble TPUPOAHBIE TeppuTopuu ..., 2019).
B nacrosimmee Bpemst OOIIT MockoBckoit o0iacTé 00pa3yroT ceTh, HO HE CHUCTEMY, TaK Kak B
YCIIOBUSIX TYCTOHACEIEHHOIO M MPOMBILIUIEHHO Pa3BUTOrO PErvMOHa HapyLIEHHE €CTECTBEHHBIX
CBsI3el y)K€ JAaBHO MPOM30ILIO, a MPOLECC MX BOCCO3JaHMs TpedyeT mepecMoTpa LENoro psaa
BOIIPOCOB, B TOM YHUCJI€ HA 3aKOHO/IaTEIbHOM YPOBHE.

Hanmenee 3aTpoHyTble NpUPOAHBIE KOMIUJIEKCHI B HACTOAILEE BpEMS Ha TEPPUTOPUU
BepxHEBOMKCKONM  HU3MEHHOCTH, Memepckoi HHU3MEHHOCTH U (CMoneHCKO-MOCKOBCKOM
Bo3BbIIIeHHOCTH (CoboineB, 1998). HcTopudecku ClOXHIOCH Tak, 4To mepudepuss MOCKOBCKOM
oOnactu  oOnagana  OTHOCUTENBHO  HEBBICOKOW  IJIOTHOCTHIO  HACEJeHHs, HEepa3BUTOM
UHPPACTPYKTYpOi u KaueCTBEHHO CTaOMIIbHOM IIPOCTPAHCTBEHHOM CTPYKTYpOM
3emJienofib3oBanus. VIMeHHO 371ech BOJIM3M aJMUHUCTPATUBHBIX T'PAHULl PETHOHA COXPaHUIHChH
KpYITHbIE IPUPOHO-aHTPONIOTeHHbIE JTaHAIIA(ThI, CBA3aHHBIE MEXy COO0M B €TUHBII MPUPOIHBIN
kapkac (CoOoine, 1998). Opranuzosannbie 3neck OOIIT u npyrue npupoiHble TEPPUTOPUN
HEepeaKo 00pa3yloT CUCTEMBI C MPOCTPAHCTBEHHBIMU HKOJIOTHUYECKUMH CBs3sAMHU. Takoil cuctemoit
MoxHO cuntath OOIIT Tanmgomckoro u ceBepHbIx yacteil CeprueBo-Ilocaackoro u JMUTpOBCKOTO
TOPOJICKUX OKpYToB (puc. 1).

B cesepnom IlogMockoBbe TepBBIN TOCYIapCTBEHHBIN 3aKa3HUK ObLT OpraHu3oBaH B 1977 r.
LleHHOCTH TeppUTOpPHH ObllIa yCTAaHOBJICHA B X0A€ paboThl sKkcneaunun boranndeckoro cana MI'Y
uMm. M.B. JlomonocoBa. B 2015r. momans 3aka3Huka Obuia yBenuwdeHa 1m0 2311.44ra
(HocranoBnenue ..., 2017). B 1979r. Obn yrBepkaA€H 3aka3HHK <« KypaBiuHas pOIUHA»,
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Ha3BaHHBIN Tak 1o moBect M.M. IlpumiBuHa, XUBIIET0 U pabOTaBIIEro B 3TUX MecTax B 1920-¢
rogel. K 1992 r. B Tannomckom u Ceprueso-Ilocaackom paiionax Obuio cosgano 12 OOIIT.
B nanpHeiimem ObUIO CIPOEKTHPOBAHO eIIé 6 3aKa3HUKOB, B YaCTHOCTH «JlyOpaBHa» (I'puHUYEHKO
u 1p., 2019) u «Temnosckuii» (puc. 2).

YcnoBHoe 0603Ha4eHue: |

 OONT i

— [1€Ca HaY4HOIO
3HaYeHUnA
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oonT

=

Puc. 1. Kaprocxema cucrembr OOIIT B TangomckoMm u ceBepHbix uacTsax CeprueBo-Ilocanckoro u
JIMUTPOBCKOTO TOPOACKUX OKPYyroB MOCKOBCKO# 00JIacTH. Ycnosnvle 0bo3nauenus: 1 — 3aKka3HUK
«KypaBnuHas poJiMHay, Y9acTOK «ATCapEBCKOe YpOUHIIEeY; 2 — 3aKa3HUK <« KypaBlrHas poIuHa,
y4acToK «J|yOHEHCKHI OOJIOTHBIA MacCHBY; 3 — MaMATHUK MPUPOJIBI «J[yOHEHCKas KOJIOHUS CEePhIX
nanens»; 4 — 3akasHUK «O3epo 3ornortas Bemka u mpuieraiomme Jeca»;, S5 — 3aKa3HUK
«MakmnakoBckuiy;, 6 — JlyOHEHCKHI JTIeBOOEPEKHBIN 3aKa3HUK; / — 3aka3HUK «O3epo 3ab010TCKOE
U ero okpectHocTu»; 8 — 3aka3HUK «bonbmioe u Manoe TyromsHckue o3épay; 9 — 3aka3HUK
«KoHCTaHTHHOBCKUIT 4epHOOBITaHNK»; 10 — 3aka3zauk «O3epo 3a00J0TCKOE B €r0 OKPECTHOCTHY,
yuactok «[IpaBobGepexbe p. JyOubr»;, 11 — 3akaznuk «[lepexomnoe 6onoto B ToprammHCKOM
JIECHUYECTBE U MpuUJieraromiue jgecay; 12 — 3akazauk «Jleca u 6omota B kB. 108, 109 Bepurunckoro
JIECHUYECTBAY; 13 — maMsATHUK NMPUPOABI «BsS30BHUKH B JoNuHE PeKku JlyOHBI B OKPECTHOCTSX Cela
Tpouna-Bszauku»; 14 — naMsITHUK OpUposl «MenbIuHCKask KOJIOHUS CU3bIX Yaek»; 15 — 3aka3HuK
«/lyOpaBua»; 16 — 3akasnuk «TemmoBckmit»; 17 u 18 — neca wayyHoro 3HaueHus; 19 —
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BOCIIPOU3BOJICTBEHHBIN y4acTOK TalOMCKOTO OXOTHUYbE-PBIO0IOBHOTO X03siicTBa MOOwUP; 20 —
MPOCKTUPYEMbIH 3aKka3HUK «JlaTinoBo 0omoTo»; 21 — mpoekThpyemblid 3aka3HHK «bammadyku Ha
Brronkey; 22 — npoektupyeMsblil 3aka3HUK «CyméBckas noimay; 23 — MpOEeKTUPYEMbIN 3aKa3HUK
«[Toiima p. KyOxm»; 24 — mpoektupyemsblii 3aka3nuk «KanaBa KazéHnas m okpykaroume jecay;
25 — 3aka3Huk «EjoBble M cocHOBbIe Jieca ['apckoro necHuyecTBay; 26 — 3aka3HUK «EJOBBIE M
COCHOBBIE Jieca BepOMIKOBCKOTO JI€CHUYECTBay; 27 — MPOEKTUPYEMBbI 3aKa3HUK «MenbueBCKue
Kapbepbl»; 28 — MpoeKTUpyeMbIii 3akasHuk «Jloauna Sxoru». Fig. 1. Schematic map of the System
State Nature Reserve, Taldomsky, Dmitrovsky, Sergiev-Posadsky Districts, Moscow Region.
Legend: 1 — “Crane Land” nature reserve, part of “Apsaryovo” nature boundary; 2 — “Crane Land”
nature reserve, part of “Dubna marsh array»; 3 — natural monument “Dubna colony of gray heron”;
4 — «Zolotaya Veshka Lake and adjusting forests” nature reserve; 5 — “Maklakovsky” nature
reserve; 6 — Dubna “Levoberezhny” nature reserve; 7 — “Zabolotskoye Lake and its surroundings”
nature reserve; 8 — “Big and Small Tugolansky Lakes” nature reserve; 9 — “Konstantinovsky black
alder forest” nature reserve; 10 — “Zabolotskoye Lake and its surroundings” nature reserve, part of
“Right Bank of Dubna River”; 11 — “Transitioning Marsh in Torgashinsky Forestry and Adjusting
Forests” nature reserve; 12 — “Forests and Marshes of 108, 109 Squares of Veriginsky Forestry”
nature reserve; 13 — natural monument “Elm Forests in the Valley of Dubna River near Troitsa-
Vyazniky Settlement”; 14 — natural monument “Meldinsky Colony of Common Gulls”; 15 —
“Dubravna” nature reserve; 16 — “Tempovsky” nature reserve; 17, 18 — forests of scientific
significance; 19 — production part of Taldom hunting and fishery unit “Moscow Society of Hunters
and Fishermen”; 20 — “Woodpecker Marsh” nature reserve in project; 21 — “Lady’s-slippers on
Vyulka” nature reserve in project; 22 — “Sushchevsky Floodplain” nature reserve in project; 23 —
“Floodplain of Kubzha River” nature reserve in project; 24 — “Kazennaya Trench and Adjusting
Forests” nature reserve in project; 25 — “Fir and Pine Forests of Garsky Forestry” nature reserve;
26 — “Fir and Pine Forests of Verbilky Forestry” nature reserve; 27 — “Melchevsky Quarries” nature
reserve in project; 28 — “Yakot Valley” nature reserve in project.

Tepputopus 3akazHuka «TeMIOBCKUI» K OXpaHe BIIEpBble ObUIa MpPEIOKEHA MHCTUTYTOM
«Pocrunpozem» B 1988 r. B 1990 r. IpyxuHoli 1o oxpaHe npupoas! buonoruueckoro gaxysiabrera
MI'V um. M.B. JlomonocoBa (IOIl) Obut cocraBieH Ha 3aka3HMk [lacmopT, ero aBTOpBl —
A1O. Spomenko u JI.b. Koasros (1990). [Tnanupyemas miomaipr 3aka3HUKa TOTJa COCTaBIIsIa
1630 ra. MHccnenoBanusi mpomomkwimmck rpymmoi  wienoB  JOIl  mox  pyKoBOACTBOM
AJO. Spomenko B 1995-1996 rr., B pamkax paboThl MO HNPEANPOSKTHOMY OOOCHOBAHUIO
3anoBegHuKa «IlogMocKoOBHBIIY. Jlonroe BpeMs TEPpPUTOpPUS YCHEIIHO COXPAHSJIAch B KayecTBE
BOCIIPOM3BOJICTBEHHOTO Yy4acTka TeMIOBCKOro OXOTXO03siCTBa oOmiecTBa «J{nHamo», OJHAKO B
MOCJIEAHHUE T'OJIbl Hayalla 0JIBEPTraThCsl MHTEHCUBHOMY aHTPOIIOT€HHOMY BO3/IEHCTBHIO CO CTOPOHBI
KUTENIEN OKPY)KAIOINX TaYHBIX MOCENKOB.

Marepuajbl 1 METOABI

CornacHo Cxeme pa3BUTHS M Pa3MEUICHUs 0CO0O0 OXpaHSAEMBIX HPUPOAHBIX TEPPUTOPHHA B
MockoBckoit oOnactu (IloctanoBnenue ..., 2019a) u mmany pabor no [ocymapcTBeHHOM
nporpamMme «JKoJIorusi U okpysxkatomias cpena [lonmockoBbs» (I'ocynapcTBeHHas mnporpamma ...,
2019), coBpeMeHHOE 00CIICIOBAaHNE U TIPOCKTUPOBaHKE 3aKa3HUKOB «JlyOpaBHa» n «TeMIOBCKHIi»
obutn mposeneHsl B 2018 r. 3akasuuk «/lyOpaBha» (miomans 3266.87 ra) Obul yTBEpkKAEH
06.09.2019r. (IlocranoBnenue ..., 20196), IloctaHoBnenwe 00 oOpraHu3aIMU 3aKa3HUKA
«TemmnoBckuit» (tmomanpb 3215.5 ra) oo 01.10.2019 r. (ITocranosnenwue ..., 20198; puc. 3).

UccnenoBanus mpoBOAWINCH B CEBEpPO-3alagHON 4YacTH TallIOMCKOTO TOPOJCKOTO OKpyra
MockoBckoii obmactu, B okpectHocTsX a1. Crapukoso, Kyraun, XKykoso, FOnuno, ITanoBka, noc.
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Temmnbl, OnbxoBuk. COBPEMEHHBIE MMOJIEBBIE MaTepHaibl ObUIM COOpAaHBI aBTOpaMU B MEPHOJ C
anpess 1mo ceHTsA0ps 2018 r. Obmas momaas paiiona uccieaoBanuii cocrapuia okoio 4000 ra.
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Puc. 2. Mecro pacrnoniokeHuss (KpacHBIH KPYXKOK) TOCYAapCTBEHHOTO MPUPOIHOTO 3aKa3HUKA
«TemmnoBckuit» Ha kapTe MockoBckoi obOmactu, Macmrad 1:1500000 (Pusmueckas kaprta
Mockosckoit obmactu, 2019). Fig. 2. Red circle marks the location of the state nature reserve
“Tempovsky” in Moscow Region, scale 1:1500000 (dPusnyeckas kapra MOCKOBCKOW 00JacTH,
2019).

JInst omvcaHHs TEPPUTOPUHM W aHajiM3a JIUHAMHUKU NTHYHErO HACENICHHS HCIIOJIB30BAIIUChH
MaTepualibl, COOpaHHBIE aBTOpaMH B COCTaBe OOJNBIIOrO KOJUIEKTHBA HCCIEIOBaTeNel B paMKax
paboTBl 1O MOHHUTOPHHTY cocTosiHus mpoekthpyeMblx OOIIT, perynspHO mpoBOAMBIIEHCS
¢ 1995 r. (Bectnuk Xypasnunoit poaunsl, 2014).

JIst  cocTaBJICHUs COBPEMEHHOTO IIPOEKTa 3aKa3HHKa OBUIO IPOBEJCHO KOMILIEKCHOE
sKosoruyeckoe oocnenosanue. Ero nemm:

e paspaboTka (pu3uko-reorpaduyecKor XxapakTepucTuku mpoektupyemoit OOIIT;
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® BEBISBICHHC MPHUPOJHBIX KOMIUIEKCOB U 00BekToB mpoektupyemoirt OOIIT, umeronux
0co00e MPUPOJ0OXPaHHOE 3HaYeHUE 1151 MOCKOBCKOI 06nacTu;

® BBISBJICHHE CYIIECTBYIOIIUX U MOTEHIUAIBHBIX (PAaKTOPOB HETATMBHOIO AHTPOIOTC€HHOIO
BO3JICUCTBHS Ha IIEHHBIC PUPOIHBIE KOMIUJIEKCH M OOBEKTHI;

e pa3paboTka npemioxenuii mo opranuzanuu OOIT.
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Puc. 3. Kaprocxema rocyaapCTBEHHOTO MPUPOAHOTO 3aka3Huka «TemmoBckuii» B TammoMckom
ropojackoM okpyre Mockosckoit oomactu (IToctanosaenue ..., 20198). Fig. 3. Schematic map of
the State Nature Reserve “Tempovsky”, Taldomsky District, Moscow Region (ITocranosnenue ...,
2019g).
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[IpoBeneHsl MapmipyTHbIE M TOYCYHBIE JaHAaTHO-TeoMopdonoruueckue ((PU3UKO-
reorpaduyeckasl XapakTepuCcTHKa TEPPUTOPUIA, ONMcaHue peibeda), ruaporpaduueckue (onvcanue
BOJIHBIX OOBEKTOB C MX METPUUYECKUMHU XaAPAKTEPUCTUKAMU: PEK, PyUbEB, MEIHOPATUBHBIX KaHAB,
00JIOT U Jp.), MOYBEHHBIE (OMHCAaHUE TTOYBEHHBIX TOPU30HTOB B pa3pe3ax, MOYBEHHOrO MOKPOBA),
O0oTaHMYecKHe, reo00TaHWYECKUE, 300JI0TMUECKHE U HIKOJIOrHMueckue oOcienoBaHUsl. BbIsBIEHbI
AHTPOIIOTCHHBIE BO3JEHUCTBUS HAa IPHUPOJHBIE KOMILJIEKCHI, BKJIOYas BIMSHUE PEKPEAllMOHHBIX
Harpy3ok. B mporuecce o0OcienoBaHusi BeJIOCh MOJIEBOE KapTorpagupoBaHUE M YTOUHEHUE T'PaHUIL
npoexktupyemoit OOIIT.

Ha ocHoBanuu mosieBbIX 0O0cCiIeAOBaHUN OBLT COCTaBIEH AaHHOTUPOBAHHBIM IepedyeHb
BBISIBIICHHBIX OOBEKTOB, 3aHecEHHBbIX B KpacHyro kaury MockoBckoit obmactu (2018), penkux u
ySI3BUMBIX TAaKCOHOB, HE BKJIIOUEHHBIX B KpacHyro kHury MockoBckoit o6mactu (2018), HO
HYXJAIOMINXCS Ha TEPPUTOPUH MOCKOBCKOW OO0JIACTH B MOCTOSTHHOM KOHTpOJIE M HaOJIOJCHUH;
nanamadToB, Tpedyromux ocoboi  oxpanbl. [lonTBepikieHune MPOU3BOAMIOCH  IMYTEM
dorodukcanmu pacreHui, rpuOOB, JTUNIAWHUKOB, T€OMOP(HOIIOTHYECKUX H BOIHBIX OOBEKTOB,
KUBOTHBIX M CJIEJIOB UX XKU3HEACSATENbHOCTH, XapaKTepHBIX MecToOoOuTaHui. B aHHOTammsax ams
OOBEKTOB JKMBOTHOTO M PACTHTEIBHOTO MHpPA KpPATKO OMHUCBHIBAINCH WX MECTOOOWTAHHMS,
OLICHUBAJIaCh YUCJICHHOCTH; I KUBOTHBIX — XapakTep MnpeObiBaHUs (pa3sMHOKEHUE, MUTPALIUS,
3ax0Jibl, 3MMOBKA), JUIsl pacTeHuil — oOwime u (eHosornueckas ¢asa Ha ATy HAOIIOACHUS, IS
BOJHBIX 00BEKTOB — rUAPOrpapuiecKre XapaKTePUCTHKH.

B mporecce KOMIUIEKCHOTO SKOJIOTMYECKOTO OOCIIEOBAaHUS B TIpEAiiaraeMbIX TI'pPaHUIAX
3aKa3HUKa OBbUIM BBISBICHBI SKOCHUCTEMBI, MMEIOIIME 0C000€ MPUPOJIOOXPAHHOE 3HAYCHHE IS
MockoBcKoi 0051aCTH, MECTOOOUTAHUSI PEAKUX BUJIOB PACTEHUI U dKUBOTHBIX.

Jlns ompeneneHus BUJOBOTO COCTaBa, OLEHKH YMCIEHHOCTH M BBISBIEHUS OMOTONHMYECKOTO
pacrpeiesieHus ITHI[ UCTIOJIb30BaHbI METO/Ibl MAPIIPYTHBIX U ToueuHbIX yuéToB (HoBHKOB, 1949),
a TaKke KOMOMHAIIMH Pa3IMYHbIX METOJIOB.

BunoBoil coctaB u OuoTonmuyeckoe pacrpeaeseHue MIIEKONUTAIOMMNX ONpeAesINCh 110
cleaM OKU3HENESATeNbHOCTH. J[7ii YTOUHEHUS YHCICHHOCTH W CcTaryca NpeObIBaHHs ObLTU
MIPOBEIEHBI OMPOCHI COTPYAHUKOB TeMIOBCKOIO OXOTHHUYBETO X03sicTBa 0011ecTBa «JlMHAMOY.

BunoBoii coctas amdpubuii 1 pentunuii 6bU1 onpenenEH Mo BCTpeyaM ocoOeid; BUI0OBON cocTaB
pei0 B BojmoEMax — MyTEM OTJIOBOB W OMPOCOB PHIOAKOB ¢ Tmocienyromen Qorodukcaruei.
Hekotopbie cBeneHus ObLIM  NPENOCTABICHBl COTPYAHUKaMU TangoMCKOro OXOTHHYbE-
pr16osi0BHOTO X03s11icTBa MOOUP, rpannyaiero ¢ TeMnoBCKUM 0XOTXO03SHCTBOM.

Ha3Banus u nopsIoK BUIOB U OTPSAOB NTHUI] PUBEAEHBI 110 KHUTe «Crnucok nrull Poccuiickoi
Oenepanuny (Kobmuk u ap., 2006), BugoB muiekonuTaromux — mo pabore «Hazemubpie 3Bepu
Poccun» (IlaBnuHoB U 1p., 2002), 3eMHOBOJIHBIX — MO cBojKe «3eMHOBOAHBIE ObiBIIEro CCCPy»
(Ky3pmuH, 2012), pb16 — o kHHUre «ATiac NpecHOBOAHBIX pbiO Poccum» (2002).

Jns  ompeneneHuss BHUIOBOM NPUHAIICKHOCTH pacTeHHl B paboTe HCMOIb30BAIHCH
«OmnpenenuTenb COCYIUCTHIX pacTeHul ...» (1995), «®nopa cpenHeii moIoCk eBPONEHCKON YacTh
CCCP» (Maesckuit, 1964), «®Dnopa espomeiickoit yactu CCCP» (1974-1994), a Takxke
«Cocynucteie pactenus “Xypapnaunoii poausbr”» (2017).

B pabore wucmonb3oBaHbl KapTorpaduyeckue MaTephaibl M KOCMHUYECKHE CHUMKHU: Kapra
A.UN. Menpe (Atmac Menze ..., 1850), Tonorpaduueckas kapra MockoBckoit oomactu (Mocksa ...,
1999), kocmuueckue caumMku ¢ Lansat (1972 r.) u Sentinel (2018 r.), a Takxke kapTorpadpudeckue
MaTepuaibl JIECOyCTPOICTBa, 00e3HO mpenoctaBieHHble Tammomckum dummamom ['KY MO
«MocoOnecy.

Jns aHanu3a W OLEHKU JaHAMA(THOW CTPYKTYphl TEPPUTOPUH U IS KapTorpadupoBaHUS
MOJIEBBIX MAapIIPyTOB U MECT HAaXOJOK PEAKUX BHJIOB KMBOTHBIX M PACTEHUN MCHIOJIb30BAIUCH
GPS-naBuraropsl u 'MC-texuonoruu (ArcMap 10.6).
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Pe3yabTaThl M MX 00Cy:KIEeHUE
I'eosioro-reomopgosioruyeckoe onucaHue TEPPUTOPHHU

Tepputopus 3aka3HUKa pacroyiaraeTcs B 10KHON 4acTu BepXHEeBOHKCKOM HU3MEHHOCTH B 30HE
pactnpoCTpaHEHUs TUJIOCKUX  BOJHOJIETHUKOBBIX, JPEBHEAJUTIOBHAIIBHO-BOAHOJETHUKOBBIX U
MOPEHHO-BOJTHOJICIHUKOBBIX PaBHUH MpaBoOepexbs peku [IyOHbI.

[ToBepXHOCTh KPHCTANIMYECKOT0 (QyHAaMeHTa 3aneraer Ha rinyobumnax 1-1.8 km. IIporu6
3all0OJTHEH YeXJIOM M3 OCAJ0OYHBIX TMOPOJ: CHU3Y BBEPX CMEHSIIOTCS OTJIOXKEHUS JEBOHCKOTO,
KaMEHHOYT'OJIbHOTO U IIEPMCKOI'0 IIEPUO/I0B NaJIe030sl, OPCKOT0 U MEJIOBOrO MEPUOJOB ME30304, a
TaK)Xe JIGTHUKOBbIC, BOJHO-JICTHUKOBBIC, O3€PHO-JIEAHUKOBBIE W TIPOYME MOCIEIECTHUKOBbIC
OTJIOKEHUSI YeTBEPTUYHOTO nepuoaa. OTIOXKEHUs APYTUX MEPUOJIOB OTCYTCTBYIOT WJIM BBIPAKEHBI
ciabo, Tak Kak B 9TU MEPUOAbl HU MOpS, HU OJEACHEHWI Ha JaHHOW TEPPUTOPUU HE OBLIO
(Hanpmmn, 1947; Anponos, AmnpomoBa, 1963; Atnac ..., 1976; Kysemenko, 1997; Ky3pMenko
u 11p., 1997; I'eonornyeckas ucropus ..., 2008).

UerBepTuuHble CI0M HA OOJIBIIEH YaCTH TEPPUTOPHH TMPEICTABICHBI HIKHEBAIIANCKUMU
(GIIOBUOTTSUANBHBIMU  OTJIOKEHUSIMU: MPEUMYIIECTBEHHO IEeCKaMU, OCTABIEHHBIMH IOTOKAaMU
TaJbIX JIGAHUKOBBIX BOJI, YCTPEMJISBIIUMHKCS BIOJb Bonru. B nmonuHax pek Ha HaAMOWMEHHBIX
Teppacax 3aJleraioT IpeBHEAITIOBUATIbHBIC OTI0KEHUS, B OCHOBHOM, TIECUaHBIE.

Tepputopusi BKIIOYAET TUIOCKUE BOAHOJIEIHUKOBBIE U JIPEBHEAUTIOBUAIbHO-BOAHOJICTHUKOBBIC
paBHUHBI ¢ OO0JIOTAMH pa3IUYHBIX THUIOB (B TOM 4YHKCIE€ CQArHOBHIMH BBICOKOCTBOJIHHBIMU
COCHSIKAMHM M YCPHOOJBIIAHUKAMH), a TaKKe JICBOOCPEKHBIH y4aCTOK IOJIMHBI peku JIyOHBI C
NepBOM HAAMOWMEHHOM Teppacoi (B CeBEPO-BOCTOUHOMN YaCTH TEPPUTOPUH).

OCHOBHBIE TTOBEPXHOCTH PaBHUH CIIOKEHBI BOJHOJICTHUKOBBIMU IECUAHO-CYINECUAHBIMUA WITH
CYTJIMHUCTHIMH OTJIOKEHUSMHU. Y KIIOHBI TOBEPXHOCTEH 00bIYHO He mpeBbiatoT 1-3°. [lo qaumam
JO)KOWH W 3aMajiiH BOJHOJIETHUKOBBIE OTJOXKEHHS MEPEKPHITHI ¢ MOBEPXHOCTH TOPQPSHON WU
MEPErHOMHON TONIIEH.

MexnypeuHble  paBHUHBI C  TOBEPXHOCTH  CJIOKEHBI  BOJHOJICAHUKOBBIMH  WJIH
JPEBHEATIOBUATIbHO-BOIHOJIETHUKOBBIMHU MecyaHo-CynecyaHbIMU W CYTJIMHUCTBIMHU
ornoxkeHusiMu. [lo nHumEaM J0XOMH oOpa3oBamuch TOpPQSHBIE W TMEPETHOWHBIC TOJIIIH.
[ToBepxHOCTH Teppackl peku JJyOHBI CIIOKEHBI TpeBHEATIOBHATLHBIME OTJIOKECHUSIMH.

Boaubie 00beKThI

['uaponornvyeckuii CTOK Ha TEPPUTOPHUM 3aKa3HUKA MMEET 00Ilee HarpaBiieHue B peky JyOoHy
(mpaBblii IPUTOK peku Bonru), nmpoTekarllyro K CeBEpYy U CEBEPO-BOCTOKY OT Hero. B mpenenax
3aKa3HUKAa HAMU OTMEYEHbl HEMHOTOYHUCIIEHHBIE CTAPBIE 3apOCIINE IPEHAKHBIE KaHABBI MPOILIBIX
JeCSITUIIETUI 1 0oJiee COBpEMEHHbIE, B OCHOBHOM IPOJIOKEHHBIE Ha IOT€ W 3amajie TeppUTOPHH, a
TaKkKe Tpoxonsmue 1Mo TpaHuie [ociechoHma Ha ceBepo-3amane, CeBepe U CEBEPO-BOCTOKE
3aKa3HUKa, MeCTaMu 3axojis B Jiec. OO0IIast mMpoTHKEHHOCTh 3apacTaloONIuX JAPEHAKHBIX KaHAJIOB U
KaHaB COCTaBIIsIET OKOJIO 15 KM, ImMprHA BOJOTOKOB Konebnercs oT 1 1o 3 m. bonbimas ux gacth
pasrpyxkaercs B peky JlyOny.

DdemepHbie BOJOEMBI (TyXkKH, CHIpbIE TOPOKHBIE KOJEH, OOBOJHEHHBIE KIOBETHI U 3aJUTHIE
HeOospmue 00JI0Ta) OTHOCUTEIFHO MHOTOYHCIICHHBI 10 FOKHOW M 3alagHOW TpaHuIlaM
TEPPUTOPUHU — MO MOJEBbIM Joporam Baodb JIDII, a Ttakxke okono mocceiHoi goporu TamgomM—
[TonynénoBka, rjie OCHOBHOM MPUYMHON MX MOSIBJEHUS CTAJI MOJNOP TPYHTOBBIX BOJI.

ITouBbI M MOYBEHHBIN OKPOB

Pe3synbraramu uccnenoBaHuii ObIO YCTAHOBIIEHO, YTO pPelbed) TEPPUTOPUHU — BHITIOJIOKEHHBIMH,
nepenagsl BHICOT €[1Ba 3aMETHBIE, B Tpejesiax HECKOJbKUX MeTpoB Ha kuiometp. Llupokue
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IUIOCKME BOAOPA3ACiIbHbIE IOBEPXHOCTU C MHOTOYMCICHHBIMU OKDPYIJBIMU U BBITSHYTHIMHU
MUKpO3anaJIMHAMU MEePEePECceKaroTcss HEermyOoKuMu (0e3 3aMEeTHBIX TPAHHUIl) IMHUPOKUMH JTOJIMHAMU
CTOKa C OYeHb MaJbIM YKJIOHOM. lloyBoOpasyrommue mOpOoAbl TPEACTaBICHBI TSHKEIBIMU
MOPEHHBIMH CYTTIMHKAMH TEPEKPHITHIMU CYMECUYaHBIMU OTJIOKEHHUSIMH HEOOJBIION MOIIHOCTH.
JlanHble (akTopbl B COBOKYMHOCTH OOYCIABIMBAIOT HHU3KYI0 MECTpPOTYy U pa3HooOpasue
IIOYBEHHOTI'0 TIOKPOBA.

[TouBeHHBII MOKPOB 3aKa3HUKA MPEJCTABJICH MPEUMYILECTBEHHO IMOA30JUCTHIMU U OO0JIOTHO-
[IO/I30JIMCTBHIMU [10YBaMH, B TOM YHCJIE IJI€EBATbIMU U IJIEEBBIMU MX BapUaHTaMU, HA JABYWIEHHBIX
OTJIOKEHUSIX: CYIECSIX U MHOTA JIETKUX CYIJIMHKAX, JIeKaIINX Ha TSHKEIbIX MOPEHHBIX CYTJIMHKAX.

Ha Bopmopa3aenpHbIX TEpPUTOPHUSAX ITOUYBEHHBIN MOKPOB MPEACTABIEH PA3JIMYHBIMU BHUJIAMHU
MOJI30JMCTHIX MOYB, HanOoOJiee YacTO BCTPEUAIOLIUECs Pa3HOCTU: OOBIUHBIE JETKOCYTJIIMHUCTBIE U
WJUTIOBUAJIBHO-)KEJIE3UCTbIE. B JIOKaNbHBIX NOHMKEHUSX OTMEYAIOTCSl OrJIEEHbIE IMOJA30JUCThIE U
00JO0THO-TIOA30JUCThIE TOUBHI. M3 STHX ’XK€ MOYBEHHBIX PA3HOCTEH CKIIAJbIBACTCS IMMOYBEHHBIN
MOKPOB MEPEYBIAXEHHBIX JTO)KOUH CTOKA.

Ha yuacTtkax BEepXOBBIX OOJOT TEPPUTOPHH OTMEUEHBI TOP(SHBIE OIUTOTPO(HBIE IMOYBHI,
copMHpOBaBIINECS B YCIOBHSX 3aCTOMHOTO yBI@XHEHHs, B pe3yjibTaTe HapacTaHUsS
ONUTOTPO(HOM PaCTUTETHLHOCTH.

PacTureabHOCTD

Pa3znooOpasue coolmiecTB 3aKka3HUKa MOXKHO CBECTH K HECKOJIBKUM T'PYIIIIaM.

1) EnoBble,  MEJKOJHMCTBEHHO-CIIOBBIC,  €JOBO-MEIIKOJUCTBEHHbIC,  MEJIKOJIMCTBCHHBIC
COO0O0111eCTBa, MHOI/IA C YYaCTUEM B MOJJIECKE WM B IOJIOT€ IIMPOKOIMCTBEHHBIX MOPOJ, 8 TaKkKe
YHUCTO HIMPOKOIUCTBEHHBIE JIECa HA CYXUX MJIOCKUX BO3BBIIIECHHBIX yJacTKaX.

2) CarHoBbIE COCHSKM U CBHIpbIC BAapUAHTBl EJIOBBIX, MEJIKOJHCTBEHHO-CIOBBIX, €JIOBO-
MEJIKOJIUCTBEHHBIX, MEJIKOJIMCTBEHHBIX COOOIIECTB B HETTYOOKUX CBIPBIX 3alaJMHaX Ha IUIOCKHX
BO3BBIIICHHBIX y4acTKax.

3) BonoTo o mymMIueBo-c(harHoBbIM COCHSIKOM B KPYITHOW TepeyBIaXHEHHOU 3amajnHe B
CEeBEPO-BOCTOYHOM yacTH 3aka3Huka (poto 1).

4) YepHOOJbUIAaHUKK (pa3UYHbIC BapUAHTHI), CEPOOJIBIIAHHKH, EJIOBO-MEIKOIUCTBEHHBIC,
Oepé3oBble Jieca, BSI30BHUKM B HEMNIYOOKHUX NEPEYBIAKHEHHBIX M CHIPBIX JIOJIMHOOOPA3HBIX
MOHMXEHHUAX (M Ha UX OKpalikax) MeKIy MIIOCKMMHU BO3BBIIEHHBIMH YYaCTKaMH.

5) Jlecubie KynbTypsl enmd Ha MecTe BbIpyOOK 1960-70-x TT., pacrmosioKeHHbIE Ha CYXHX
BO3BBIIICHHBIX yJaCTKaX.

6) JIyroBeie cooOrnecTBa Ha 3a0pOIICHHBIX Jyrax cpead Jieca (PacroyiOKEHBI Ha CYXHX
IUTOCKUX BO3BBILICHHBIX yuyacTkax) u nox JIDII (cyxue miaockue BO3BBIIMIEHHBIE YYaCTKU, MECTAMU
C HETJIYOOKHMH CHIPBIMH U ¢ 60Jiee KpyIHBIMU JOJIMHOOOPA3HBIMH 3alaIiHAMHU ).

Jlna  necoB 3aka3HMKa XapaKTEPHO OTCYTCTBHME 3aMETHOIO KOJMYECTBA CTapo- U
CPEIHEBO3PACTHOTO BajeXa, OJHAKO MECTaMU €CTh 3aMETHOE KOJMYECTBO CBEXKEro, B TOM YHCIIE
KpynHoro. Yame Bcero 3To BaléX e (BbIBaT C KOPHEM) M OCHHBI (CIIOM y OCHOBAaHMS WU
nocepeiMHe CTBOJNA). B cTpoeHuu mosora mpeo0nafaioT BapUaHThl: COMKHYTBIH € OTIEIbHBIMU
MEJIKUMUA OKHAaMHM U CPEJHECOMKHYTHIH CO MHOTUMH MEIKMMH M CpelHMMH OKHamu. Ho
BCTPEUAIOTCA U KpYIHbIE OKHA CO 3HAYUTENbHBIM KOJMYECTBOM B HHMX CBEXEro Bajeka. Bospact
OCHOBHOTO JpeBocTos Haxoautcss B mnpeaenax 50-80 mer. HckiatoueHue  COCTaBISIOT
YEepHOOJIbIIAHUKH, TJe Oojiee-MeHee paBHOMEPHO IpEACTaBIeH Bali€&X BCEX CTaJAMN pa3sIOKEHUS,
MIOJIOT YacTO OBIBACT C KPYNHBIMH OKHAaMH, a BO3pacT APEBOCTOS MOXKeT ObITh Oosiee 100 rer.
Bo3spact HeKOTOPBIX OOJIOTHBIX COCHSIKOB Takke 3aMeTHO TpeBbiraet 100 mer.

Yucro enoBble, MENKOJINCTBEHHO-EJI0BbIE, €I0BO-MEJIKOJINCTBEHHBIE JIECA, HEPEAKO C Y4acCTUEM
JUOBl U KJIEHA, a TaKXKEe YYaCTKH YHCTO HIMPOKOJIMCTBEHHBIX JIECOB BCTpPEHAIOTCS Ha Hauboliee
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BBICOKHX YacCTSX B IIEJIOM OYCHbB BBITIOJIOKEHHOTO peibeda.
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®oro. 1. [TymmueBo-Charnossiii cocHsik (poto O.C. I'puHUEHKO).
Photo 1. Sphagnum-Eriophorum pine forest (photo by O.S. Grinchenko).

TpaBsiHOW TOKPOB B €JOBBIX JieCaX BapbUPyeT OT OYEHb OeIHOro (MEPTBOMOKPHIBHOTO,
charHoBoro) 10 Oonee OoraThIxX: 3€JICHOMOIITHOTO, KHCIIUYHOTO, YEPHUYHOTO,
HEMOPAJIBLHOTPABHOTO. B BapuaHTax ¢ O€JHBIM TPaBSAHBIM MTOKPOBOM OOBIYHO TPUCYTCTBYET JIMIIb
noapoct enu (Picea abies Link), 6epésa (Betula pubescens Ehrh.), ps6ouna oobikHOBeHHas (SOrbus
aucuparia L.) u uroraa MoxokeBeabHUK (Juniperus communis L.). B 6onee Goratbix BapraHTax B
KyCTapHUKOBOM sIpyce, TOMHMO IOJIpOCTa €I W Oepe3bl, BCTPeYaeTcs, KPYIIMHA JIOMKas
(Frangula alnus Mill.), Gepeckmer GopomaBuateiii (Euomimus verrucosus L.), Bomube JIBIKO
(Daphne mezereum L.), kamuna (Viburnum opulus L.), sxumosnocts jecuas (Lonicera xylosteum L.),
yepémyxa oObikHOBeHHas (Padus avium Mill.), mopocnesas nuna (Tilia cordata Mill.), moxpoct
kinéna (Acer platanoides L.).

B TpaBsiHOM mOKpOBe yaiie Bcero BerpeuaroTes uepHuka (Vaccinium myrtillus L.), 6pycuHuka
(Vaccinium vitis-idaea L.), kocrsuuka (Rubus saxatilis L.), nuaues ceBepuas (Linnaea borealis
Gron.), oxuka Bojocucras (Luzula pilosa (L.) Willd.), maitnuk asyauctaeii (Maianthemum
bifolium (L.) F.W. Schmidt), cemmuunuk espomnetickuii (Trientalis europaea L.), mmTOBHHK
pacmpennsiit (Dryopteris expansa (C. Presl) Fraser-Jenkins et Germy), Beiinuku (Calamagrostis
spp.), 6op passecuctsiii (Milium effusum L.), somorapuuk (Solidago virgaurea L.), Bumamu poja
noamapenHuk (Galium spp.). MoxoBoit mokpoB oopa3oBaH mieBpo3uymom Llpedepa (Pleurozium
schreberi (Brid.) Mitt), Bumamu poma amkpanym (Dicranum spp.), mnruauym (Ptilium crista-
castrensis (Hedw.) De Not.), putuauagenspycom TtpexrpanusiM (Rhytidiadelphus triquetrus
(Hedw.) Warnst.) u xunoxkomuymom Onectsimum (Hylocomium splendens (Hedw.) Bruch et al.),
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a TakKe Bugamu poja charuaym (Sphagnum spp.).

EnoBo-ocruHOBbIE, 0epE30BO-EII0BO-OCHHOBBIE U 0OepE30BO-OCHHOBBIC JieCa HMEIOT TE K
BapUaHTHI TPABSIHOTO TOKPOBA, YTO U YHCThIC €IbHUKHU. Yale BCero TpaBsSHON MOKPOB B TaKUX
necax OOrarelid, HEeMOPaJbLHOTPABHBIN HIH ke OOpearbHOTPaBHbIHN, uepHUUHbIH. Ho momaxatorces u
MEPTBOMOKPOBHBIE YYacCTKH (B YHCTO OCHHOBBIX mHapiieiuiax). I[logpocT Takxke aHaIOrWYeH
BBILIICONMCAHHBIM €JIBHUKAM, MOXKET OBITh TaK)Ke XOpOILIO WM IUIOXO BbIpakeH. Ha ocunax
BcTpevaercs Mox Hekepa nepuctas (Neckera pennata Hedwig).

I1pOKOIMCTBEHHBIC JieCa HAa BO3BBILICHHBIX MMO3UIMAX PEICTABICHBI YUCTHIMU JIMITHIKAMU
(Tilia cordata Mill.), unorma ¢ mpumecsio kinéna (Acer platanoides L.). Takue coobrecTBa
chOpPMHUPOBATIUCHL B PE3YJIbTAaTe  JICCOXO3SIICTBEHHBIX  MEPONPHUATHH IO  COJCHCTBHUIO
BO300HOBJICHHIO HMEHHO IIMPOKOJUCTBEHHBIX TOPOJ W B OOJBIIMHCTBE CIy4aeB HMEIOT
MOPOCIICBOE MPOMCXOXKIeHNUE. Bo3pact y4acTkoB, rjie Juma oOpa3yeT CIUIONIHOW MM MOYTH
CIUIOIIHOM COMKHYTBIM OCHOBHOI mosior, HaxoauTcs B npeaenax 30-80 net. TpaBsiHON MOKpPOB B
TaKUX JIeCaX HEMOPAIbHOTPABHBIM.

[IupOKOIMCTBEHHBIC Jieca MPEACTABICHBI TAK)KE B BHJIEC KPYITHBIX YYaCTKOB IMOPOCIICBON JIHITBI
U TOJAPOCTa KJIEHA IOJ] OCHOBHBIM IOJIOTOM, OOpa30BaHHBIM OCHHOMW, OepE&30ii, €nbi0 M X
coueTaHusAMH. TpaBsHON MOKPOB B TAKHX y4aCTKaX OOBIYHO HEMOPAIbHOTPABHBIN, HE3aBUCHMO OT
«BMEIIAIOIIET0» UX Jieca.

B TpaBsHOM TOKpOBe NPHCYTCTBYIOT CHBITH (Aegopodium podagraria L.), 3Be3muaTka
xectkonnctHas (Stellaria holostea L.), couenunuk (Orobus vernus L.), KONbITeHb €BPONCHCKHIA
(Asarum europaeum L.), amokca myckychHas (Adoxa moschatellina L.), Berpenuna groTudHas
(Anemone ranunculoides L.), senenuyk xénroiit (Galeobdolon luteum Huds.), Boponwii riras (Paris
quadrifolia L.), mepnoBuuk mnonukaromuii (Melica nutans L.), ¢uanka yausutensnas (Viola
mirabilis L.), apemnuk mupoxonuctreiii (Epipactis helleborine (L.) Crantz), rHe3g0BKa NTHYbS
(Neottia nidus-avis (L.) Rich.), moruk kamryockuii (Ranunculus cassubicus L.).

VY4acTKu NIMPOKOJIMCTBEHHBIX, MEJIKOJIMCTBEHHO-EJIOBBIX U €I0BO-0epE30BO OCHHOBBIX JIECOB,
NPUYPOYEHHBIE K CBIPHIM MECTOOOUTAHUSIM BOJIHM3M BOJOTOKOB, UMEIOT enié Oojee Oorarsiii Habop
BUJIOB, BKJIIOYas BBICOKOTpaBbe, HApUMep akOHUT ceBepHbIi (Aconitum septentrionale Koelle),
kpanuBy (Urtica dioica L.), taBonry Bs3onuctayto (Filipendula ulmaria L.), myaauk necHoi
(Angelica sylvestris L.). B takux Mecrax u3peKa MOMaaaloTCcsl HEOOJbIINE YIaCTKH BS30BHHUKOB,
obpazoBanHbix BszoM rossiM (Ulmus glabra Huds.) u Bssom rmaakum (Ulmus laevis Pall.).

YepHOOJIBIIAHUKN BCTPEYAIOTCS B IMIMPOKUX JOJIMHOOOPA3HBIX MOHMKEHHsX. [IpencTaBieHbl
BapUAHTBl C pPa3JIMYHBIM TPaBSHBIM TIOKPOBOM, OT OOpeallbHO-HEMOPATBLHOTPABHOTO, IO
KpPalMBHOTO M  TPOCTHHKOBO-OCOKOBOTO ¥  TaBOJroBOro. I3 oXxpaHseMbIX BHUIOB B
YEepPHOOJIBIIIAHUKAX W UX OKpaiikax oTMmeueHbl MaHHUK jutoBckuii (Glyceria lithuanica (Gorski)
Gorski), manpuatokopennuk nsaTaucThii (Dactylorhiza maculata (L.) Soo). Ilpu ob6cnenoBanuu
3akazHuKa B 1996 r. B uepHOOIIbIIaHNKE ObUIA BCTpeueHa KHsbkeHnka (Rubus arcticus L.; ¢poto 2).

CoarHoBble COCHSKM 3aHUMAIOT HETyOOKHE MepeyBIaXHEHHBIC MOHIKEHUs. B moapocte
HepeNKo MPUCYTCTBYET Oepésa, MHOTAa — MoApOoCT enu. KycTapHUKOBBIH sipyc MpezcTaBieH ciado,
00brHO BuaaMu uBHI (Salix Spp.) u uHOTrIA MOXOKeBeIpbHUKOM (Juniperus communis L.). MoxoBoii
MOKPOB TOYTH CIUIONIHOM, 0Opa3oBaH Buaamu cdarHyma (Sphagnum spp.). TpaBsiHO# MOKpOB
oOpa3oBaH TiaBHBIM oOpaszom vepnukoit (Vaccinium myrtillis L.), 6pycaukoit (Vaccinium vitis-
idaea L.), romyoukoit (Vaccinium uliginosum L.), ¢ mpucyTcTBHeM ApPYTHX BUIOB, HarpuMmep,
ocoka maipuaras (Carex digitata L.), ocoxa mapoBuanas (Carex globularis L.), u GopeanbHbiM
MEIIKOTPaBbeM, TaKHM Kak CceIMUUHHK eBponeiickuii (Trientalis europaea L.), MaitHuk
aeyuctaeiid (Maianthemum bifolium L.). M3 oxpaHseMBIX BHIOB B TaKMX MECTaX BCTpEYaeTCs
najbyaTokopeHHUK nsaTHUCTHIA (Dactyloriza maculata (Druce) So0). [lomagaroTcs W CHIBHO
NepeyBIaXHEHHBIC BapUaHThI, I/Ie BCTPEYAIOTCS OOJOTHBIC W BOIOJIIOOMBBIC BHIBI — ITYIIHUIIA
(Eripohorum vaginatum L.), 6enokpsutsauk (Calla palustris L.), Baxta Tpexiucthas (Menyanthes
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trifoliata L.), tpoctauk (Phragmites australis (Cav.) Trin. ex Steud.).

B 3akazHuke wumMmeercs 00JI0TO, TPEACTABISAIONIEE COOOH OOJBIIOW MacCHUB IMYIIUIEBO-
carHoBoro cocHska. B 1ieHTpe MaccuBa BbicoTa CoceH 3-5 M, K Kpasim oHa Bo3pactaeT 10 15-20 m.
MoxoBoi#i TOKpoB — U3 BHJI0B pojaa charaym (Sphagnum spp.). B TpaBsiHOM MOKpoBe 3aMeTHYIO
poasr urparor mymmuia (Eripohorum vaginatum L.), 6aryneauk (Ledum palustre), xamenadna
(Chamaedaphne calyculata (L.) Moench.), uepnuka (Vaccinium myrtillus L.), Opychuka
(Vaccinium vitis-idaea L.), rony6uka (Vaccinium uliginosum L.), ocoka mapoBuanas (Carex
globularis L.), ocoka Hocatas (Carex rostrata Stokes), ocoka BosiocucromioaHas (Carex
lasiocarpa Ehrh.), xmoxkBa OGomormas (Vaccimium oxycoccos L.), moadea MHOJIOTHCTHBIH
(Andromeda polifolia L.). Oxpaiika 3Toro 00yioTa HpPEACTAaBISCT COOOW COYCTAHUE ChHIPBIX
0epE30B0O-COCHOBBIX U 0epE30BO-€IIOBBIX jiecoB ¢ uBamu (SaliX spp.) B KycTapHHKOBOM sipyce. B
3THUX coolIIecTBaX BeTpedaeTes: ku3isik kucteusetHeid (Naumburgia thyrsiflora (L.) Rchb.), Buast
ocoku (Carex spp.), 6enokpsutbauk (Calla palustris L.), Baxta tpéxmuctaas (Menyanthes trifoliata
L.), rpoctauk (Phragmites australis (Cav.) Trin. ex Steud.), xBomr peunoit (Equisetum fluviatile L.),
¢buanka 6onoraas (Viola palustris L.).

®oto 2. IIpu obcnenoBanuu 3akazHuka B 1996 1. B uepHOOJIbIIAHUKE ObUIAa BCTPEUEHA KHSKEHUKA
(Rubus arcticus L.), 3anecéunas B Kpacuyio kuury MockoBckoii obmactu (2018; doto
J1.b. KonbiroBa). Photo 2. During the nature reserve examination in 1996, a Red Book listed Rubus
arcticus L. was found in a black alder forest (Kpacuas kaura Mockosckoit oomactu, 2018; photo by
D.B. Koltsov).

Hekotopble mnepeyBiaXHEHHBIE YYacTKH 3aHATHI CEpOOJIbIIAHMKAMH ¢ Oepé3oil. B Takux
MeCTax MPHUCYTCTBYIOT OOJIOTHBIC M CBHIpOIIOOMBHIE BUabl — KpamuBa (Urtica dioica L.), taBonra
Bs3onuctHast (Filipendula ulmaria L.), rexunrepuc 6onotusiii (Thelypteris palustris Schott), Bus
ocoku (Carex spp.), puanka comornas (Viola palustris L.).
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Jlecubie KynbTyphl (TOCaaKH €M) MPUCYTCTBYIOT Ha MecTe BbIpyOOK 1960-1970-x romos.
DTO COMKHYTbIE, TYyCTble CIbHHMKH, KaK TpaBHJIO, MEPTBOIOKPOBHBIC WK  MOXOBBIC
(3eIeHOMOIITHBIE B COYETAaHUU CO C(AarHOBBIMHU YUACTKAMH).

Hekoropbie 3a0poleHHbIC Jyra B IIEHTPE 3aKa3HUKA K HACTOSAIIEMY MOMEHTY 3apOCiH
Oepe3HskoM Bo3pacToM 0kojo 40 jer. TpaBsiHO# MOKPOB, COCTOAIINN W3 JIECHOTO MEIKOTPaBbS,
YHAcCIIeZIoBaJl ¥ HEKOTOPBIC JIyrOBbIE BUJbI, TaKHME KaK KOJOKOJBbYMK packumucteii (Campanula
patula L.), nuBsuuk oobikHOBeHHBIH (Leucanthemum vulgare Lam.), mamxkerka (Alchemilla vulgris
L.), oBcuk u3Bwiuctoiii (Lerchenfeldia flexuosa (L.) Schur).

Jlyra B 1eHTpe 3aKa3HHKa, HE 3apOCIIHe JIECOM — HHU3KO- MU CpEIHETPaBHbIC, 3JTaKOBO-
pasHoTpanbie. TpaBsiHOW MOKpOB 0oOpa3zoBaH meipeiiHukoM cobaunm (Elymus caninus (L.) L.),
Beiinnkamu (Calamagrostis spp.), mamxkerkoit (Alchemilla vulgaris L.), matiaukom nyrossim (Poa
pratensis L.), kopocraBuukom moseBbiM (Knautia arvensis (L.) J.M. Coult.), xonokonpunkom
packuaucteiv (Campanula patula L.), auBsiaukom o6sikHOBeHHBIM (Leucanthemum vulgare Lam.),
kynanpHuien espomneiickoit (Trollius europaeus L.) u apyrumu jiyroBeiMu BugaMu. M3 apeBecHbIX
nopoj Ha Jyrax Bcrpevatorcs uBbl (Salix caprea L. u Salix aurita L.), 6epésa (Betula pubescens
Ehrh).

Jlyra nox JIDII pa3zHooOpa3Hbl IO TPaBIHOMY MOKPOBY M YBIaXKHEHHOCTU. YacTUYHO 3apociu
KycTapHUKOM (ri1aBHBIM 00pa3oM uBbl — Salix spp.). [IpucyrcTByroT Bubl CUTHHKOB (JUNCUS SPP.),
ocok (Carex spp.), seitnuka (Calamagrostis spp.), moruka (Ranunculus spp.). B ceIpbix Mectax
BCTpeuaeTcsi Kamblin JiecHou (Scirpus sylvaticus L.) u poro3 (Typha latifolia L.). PasnoTrpaBbe
npejCTaBlIeHO KynanbHuIeH espomneiickoi (Trollius europaeus L.), kynsipem necHbiM (Anthriscus
sylvestris (L.) Hoffm.), Bumamu xonokonsurka (Campanula spp.), reozmukoii Tpasakoi (Dianthus
deltoides L.), kopocraBuukom mosieBbiM (Knautia arvensis (L.) J.M. Coult.) u .. Ha ayrax mox
JIDII BerpeuaroTcss OpXUAHBIE, B TOM YHCJIE OXpaHsAEMble: MaTbYaTOKOPEHHUK OalTHHCKUM
(Dactylorhiza baltica (Klinge) Orlova), manmsuaTokopeHHHK Msico-kpacHbiii (Dactylorhiza incarnata
(L.) So6), manpuatokopennuk mnsatHuCThIA (Dactylorhiza maculata (L.) Sod), a takxe mo0ka
nsynuctHas (Platanthera bifolia (L.) L.C. Rich.).

B cocraBe Bcex cOOOIIECTB 3aKka3HHMKa HAONIOAACTCS BECbMa HE3HAYUTEIBHOE Yy4acTHE
PYAEpaTbHBIX BHJOB PACTUTEIBHOCTH, 4YTO CBHICTENLCTBYET O CJIa0OH HapyHIEHHOCTH
MPOM3PACTAIOIIUX 37ECh JICCOB.

Ha TeppuTtopuu 3aka3HuKa OTMEYEHO 258 BUIOB pacTCHHUI:
barynsauk 6onotHeii — Ledum palustre L.

Benpener kamuenomkoBbiii — Pimpinella saxifraga L.

beno3op 6onotHeiii — Parnassia palustris L.

benokonbiTHEK ruOpuaHbIi — Petasites hybridus (L.) Gaertn., B. Mey. & Scherb.
benokpeuibauk 60motHbIN — Calla palustris L.

bepéza nmosucnas — Betula pendula Roth

bepésa mymucras — Betula pubescens Ehrh.

bepeckner 6oponaBuaTsiit — EuONymus verrucosa Scop.

bomsik 6onmorabit — Cirsium palustre (L.) Scop.

bonsik oBomHoit — Cirsium oleraceum (L.) Scop.

. bomsk monesoit — Cirsium arvense (L.) Scop.

bonsik paznonuctaeiid — Cirsium heterophyllum (L.) Hill

bonorauna 6onorHas — Eleocharis palustris (L.) R. Br.

. bonotHsiii MupT 00bIkHOBeHHBIH — Chamaedaphne calyculata (L.) Moench
. bop passecuctsrit — Milium effusum L.

. Boper ceBepnsii — Aconitum septentrionale Koelle

BoponaBuuk 00bIKHOBEHHBIH — Lapsana communis L.

. bopmieBuk cubupckuit — Heracleum sibiricum L.
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19. Bpychuka — Vaccinium vitis-idaea L.

20. bynpa mmomeBuanas — Glechoma hederacea L.

21. Banepuana nexapcrBenHas — Valeriana officinalis L.

22. Bacunék nyrosoii — Centaurea jacea L.

23. Bacunuctauk onectsmuit — Thalictrum lucidum L.

24. BacunuctHuk BojmocOooponuctHeiid — Thalictrum aquilegiifolium L.
25. Bacumumcrtauk mpocroii — Thalictrum simplex L.

26. Baxra tpéxmuctHas — Menyanthes trifoliata L.

27. Beiinuk nazemubiii — Calamagrostis epigeios (L.) Roth

28. Beiinuk nezameuennbiii — Calamagrostis neglecta (Ehrh.) G. Gaertn., B. Mey. et Scherb.
29. Beiinuk cenerormii — Calamagrostis canescens (Weber) Roth

30. Beiinuk TpoctHuKOBHIHBII — Calamagrostis arundinacea (L.) Roth
31. BepOeiinuk MoHeTuaThiii — Lysimachia nummularia L.

32. BepOeiinnk oObikHOBeHHBIN — Lysimachia vulgaris L.

33. Beponuka pauaHonucTHas — Veronica longifolia L.

34. Beponuka nyopasnas — Veronica chamaedrys L.

35. Beponuka nexkapcrBennas — Veronica officinalis L.

36. Bex smosutsiii — Cicuta virosa L.

37. Bonokpac nsarymaunii — Hydrocharis morsus-ranae L.

38. Bomuesiroqauk oObikHOBeHHBIN — Daphne mezereum L.

39. Bopomen konocuctsiii — Actaea spicata L.

40. Bopowner kpacHorutoansiii — Actaea erythrocarpa (Fisch.) Freyn
41. Boponwuii rna3 yersbipéxnuctHblil — Paris quadrifolia L.

42. Bss rimanxuii — Ulmus laevis Pallas

43. Bs3 roumsriii — Ulmus glabra Hudson

44. T'Bo3nuka Tpassiaka — Dianthus deltoides L.

45. Tepanb OonotHast — Geranium palustre L.

46. T'epann Pobepra — Geranium robertianum L.

47. T'me3moska Hacrosmias — Neottia nidus-avis (L.) Rich.,

48. Tonmoxyunuk Jlunues — Gymnocarpium dryopteris (L.) Newm.

49. Tonybuka — Vaccinium uliginosum L.

50. T'opern nepeunsriit — Polygonum hydropiper L.

51. Topen nruunii — Polygonum aviculare L.

52. T'opunser kykymkuH et — Coronaria flos-cuculi (L.) R. Br.

53. Topomrek 3abopHbIii — Vicia sepium L.

54. Toporrek mbimHbIH — Vicia cracca L.

55. I'paBunat ropoackoii — Geum urbanum L.

56. I'paBuiat peunoit — Geum rivale L.

57. I'pymanka kpyrionuctas — Pyrola rotundifolia L.

58. I'pymianka manas — Pyrola minor L.

59. JIBykucToyHuK TpocTHHKOBHIHBIN — Phalaroides arundinacea (L.) Rauschert
60. JlepO6ennuk uBonmctHbIN — Lythrum salicaria L.

61. Hpemuk mmpokosiuctHbiid — Epipactis helleborine (L.) Crantz

62. y6 uepemrgarsiii — Quercus robur L.

63. Hdynnuk necuoit — Angelica sylvestris L.

64. JymmcTheiii K0JI0COK 00bIKHOBEHHBIM — Anthoxanthum odoratum L.
65. Esxa coopnas — Dactylis glomerata L.

66. Exb Beicokas — Picea abies (L.) H. Karst.

67. XKusyuka nonsydas — Ajuga reptans L.
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XKumonocts oObikHOBeHHAast — Lonicera xylosteum L.
Kepymauk 6onotHbi — Rorippa palustris (L.) Bess.
3Bé3quaTka 6onotHas — Stellaria palustris Ehrh. ex Hoffm.
3pé3quatka pmHHONMMCTHAs — Stellaria longifolia Muehl. ex Willd.
3Bé3muarka ayopasnas — Stellaria nemorum L.
3Bé3quaTka xectkonuctHas — Stellaria holostea L.
3Bé3muarka 3makoBas — Stellaria graminea L.

3BepoOoii nmpoasipsiBieHHbI — Hypericum perforatum L.
3Bepoboii nsaTHHCThI — Hypericum maculatum Crantz
3enenuyk xentoiii — Galeobdolon luteum Huds.
3emisiHMKa OOBIKHOBeHHast — Fragaria vesca L.
3onorapHuk 00bikHOBeHHas — Solidago virgaurea L.
3ybporka aymmcras — Hierochloé odorata (L.) Wahlenb.
3103HUK eBpomneiickuil — Lycopus europaeus L.

Wga 6enas — Salix alba L.

HMBa ko3bs — Salix caprea L.

WBa namnanackas — Salix lapponum L.

HWga nomkas — Salix fragilis L.

MBa naruterarHOYHas — Salix pentandra L.

WBa tpéxterannounas — Salix triandra L.

Wea ymacrast — Salix aurita L.

WBan-yaii y3xkonuctabiii — Chamaenerion angustifolium (L.) Scop.
Kanuna o6sikaOBeHHast — Viburnum opulus L.

Kanyxxuuna 6onotnas — Caltha palustris L.

Kawmpii siecHoit — Scirpus sylvaticus L.

Kusnsak kuctenserusiii — Naumburgia thyrsiflora (L.) Rchb.
Kunpeit 6onotusiii — Epilobium palustre L.

Kunpeit ropusiii — Epilobium montanum L.

Kucmuua oosikHoBenHas — Oxalis acetosella L.

Knesep rubpuansiii — Trifolium hybridum L.

Kunesep nyroeoii — Trifolium pratense L.

Knesep mom3yuwmii — Trifolium repens L.

Kunesep cpennnii — Trifolium medium L.

Kien octposucthbiii — Acer platanoides L.

KnrokBa 6omotHas — Oxycoccus palustris Pers.
Kusokennka — Rubus arcticus L. (doro 2).

Konoxonsunk packumuctoiii — Campanula patula L.
Konokonpurk ckydennsiii — Campanula glomerata L.
KomnsiTens eBponeiickuii — Asarum europaeum L.
Kopocrasuuk nosesoii — Knautia arvensis (L.) J.M. Coult.
Koctsuuka — Rubus saxatilis L.

Kouenpnxauk xenckuit — Athyrium filix-femina (L.) Roth
Kpanusa asynomuast — Urtica dioica L.

Kpymuna nomkas — Frangula alnus Mill.

Kynansnuia eBponeiickas — Trollius europaeus L.
Kymeips necnoii — Anthriscus sylvestris (L.) Hoffm.
Jlanwsia TpéxpaznensHbiii — Corallorhiza trifida Chatel.
Jlangei marickuii — Convallaria majalis L.

Jlarmuatka rycunas — Potentilla anserina L.
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117. Jlanmuarka npomexxyrouHnas — Potentilla intermedia L.

118. Jlammuarka npsimoctosiyas — Potentilla erecta (L.) Raeusch.
119. Jlemuna oosikHOBeHHast — Corylus avellana L.

120. Jlunnes ceBepHas — Linnaea borealis L.

121. Jluna menkonuctHas — Tilia cordata Mill.

122. Jlucoxsoct paBHbiii — Alopecurus aequalis Sobol.

123. JIuctBennuna oobikHOBeHHAs — Larix decidua Mill.

124. Jlomyx maytuHucThIi — Arctium tomentosum Mill.

125. Jlro6ka aeyauctHas — Platanthera bifolia (L.) L.C. Rich.
126. Jlrotux exxuit — Ranunculus acris L.

127. Jrotuk kryuumii — Ranunculus flammula L.

128. Jlrortuk kamyockuit — Ranunculus cassubicus L.

129. Jlrotuk mom3yuwuii — Ranunculus repens L.

130. Jlrotux snoButhlil — Ranunculus sceleratus L.

131. Jrotuk s3eikomcTHBIN — Ranunculus lingua L.

132. Maiinuk nBynuctHeiid — Maianthemum bifolium (L.) F.W. Schmidt
133. Manuna obsikHOBeHHast — Rubus idaeus L.

134. Mamnxetka oosikHOBeHHast — Alchemilla vulgaris (L.) Frohner
135. Mannuk miasaromuii — Glyceria fluitans (L.) R. Br.

136. Mannuk nurosckuii — Glyceria lithuanica (Gorski) Gorski
137. Mapbsuuuk nyopassbiii — Melampyrum nemorosum L.
138. Mapbsuuuk ayrosoit — Melampyrum pratense L.

139. Marb-u-mavexa oobIkHOBeHHast — Tussilago farfara L.
140. Menynuna temuas — Pulmonaria obscura Dumort.

141. MosxkeBenbHUK OOBIKHOBEHHBIH — Juniperus communis L.
142. MsrkoBosiocHUK BOaHBIH — Myosoton aquaticum (L.) Moench
143. Msra nonesas — Mentha arvensis L.

144, Mstnuk 6onoTHbIN — Poa palustris L.

145. Mstauk yroBoit — Poa pratensis L.

146. Henotpora oosikHOBeHHast — Impatiens noli-tangere L.
147. Hesabyaka 6omotnas — Myosotis palustris (L.) L.

148. Hussnuk o0bikHOBeHHBIH — Leucanthemum vulgare Lam.
149. Hopwuunuk mmmikoBatsiii — Scrophularia nodosa L.

150. Oscuxk u3Bmimctoiii — Lerchenfeldia flexuosa (L.) Schur
151. Oscsuwuia ayrosas — Festuca pratensis Huds.

152. Oskuka Bosocuctas — Luzula pilosa (L.) Willd.

153. Onmbxa kneiikas — Alnus glutinosa (L.) Gaertn.

154. Omsxa cepast — Alnus incana (L.) Moench

155. Opusik oObikHOBeHHBIN — Pteridium aquilinum (L.) Kuhn
156. Oprtunust ogaobokas — Orthilia secunda (L.) House

157. Ocwuna — Populus tremula L.

158. Ocoka 6nennoBarast — Carex pallescens L.

159. Ocoka GypoBaras — Carex brunnescens (Pers.) Poir.

160. Ocoxka B3ayras — Carex rostrata Stokes

161. Ocoxka Bonocuctormioanas — Carex lasiocarpa Ehrh.

162. Ocoxka nepuucras — Carex caespitosa L.

163. Ocoxka xé&nrast — Carex flava L.

164. Ocoxka 3astubst — Carex leporina L.

165. Ocoxka necuHas — Carex sylvatica Huds.
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166. Ocoxka noxHoceiTeBas — Carex pseudocyperus L.

167. Ocoxka octpas — Carex acuta L.

168. Ocoka nanpuatas — Carex digitata L.

169. Ocoxka my3sipuaTast — Carex vesicaria L.

170. Ocoxka cocemqusisi — Carex contigua Hoppe

171. Ocoka ymmHennas — Carex elongata L.

172. Ocoxka uépnas — Carex nigra (L.) Reichard

173. TanpuatoxopenHuk Oantuiickuii — Dactylorhiza baltica (Klinge) Orlova
174. TlanpuaToKOpeHHHK MsICO-KpacHbIi — Dactylorhiza incarnata (L.) So6
175. Tlampuarokopennuk nsTauctoiii — Dactylorhiza maculata (L.) So6
176. Ilanmpuaroxopennuk dykca — Dactylorhiza fuchsii (Druce) Soo
177. Tlacnen cnagko-ropekuii — Solanum dulcamara L.

178. IlepnoBuuk monukaromuii — Melica nutans L.

179. TluxyneHuK Kpacusblii — Galeopsis speciosa Mill

180. Tlmayn rogmunsiii — Lycopodium annotinum L.

181. Tlorpemok Becennuii — Rhinanthus vernalis (N.W. Zinger) Schischk. & Serg.
182. TloxGen oowikHOBeHHBIH — Andromeda polifolia L.

183. Tloamapenuuk G6onotHeiii — Galium palustre L.

184. Tlommapennuk msrkuii — Galium mollugo L.

185. Tlommapennuk ceBepHbiii — Galium boreale L.

186. ITommapennuk TomsHoH — Galium uliginosum L.

187. TlomopoxxHuk Oosbiioii — Plantago major L.

188. Tlomoposxuuk cpeanuii — Plantago media L.

189. TlomwenpHHK 0OBIKHOBEHHBIN — Monotropa hypopitys L.

190. ITonesuia moberonocHas — Agrostis stolonifera L.

191. Tlonesuiia cobaunst — Agrostis canina L.

192. Tlonwiae 0ObIKHOBeHHAst — Artemisia vulgaris L.

193. TlIponectHuk MHOroNeTHH — Mercurialis perennis L.

194. TIponomuuk nutreBuansiii — Androsace filiformis Retz.

195. Tlymmia BraranumiHas — Eriophorum vaginatum L.

196. Ilymuia MmHOTOKOJOCKOBast — Eriophorum angustifolium Honck.
197. Tleipeitauk cobaumii — Elymus caninus (L.) L.

198. Permeriok 0ObIKHOBEHHBIN — Agrimonia eupatoria L.

199. Poro3 mmpoxkosuctHblii — Typha latifolia L.

200. Ps6una oObikHOBEHHAs — SOrbus aucuparia L.

201. Cab6enpHuk 6omoTHBI — Comarum palustre L.

202. Cenmuunuk eBpomneiickuii — Trientalis europaea L.

203. Cenesénounuk ouepénuonuctubiii — Chrysosplenium alternifolium L.
204. Cunroxa romy6as — Polemonium coeruleum L.

205. CwurtHuk xabuit — Juncus bufonius L.

206. Curaux HureBuaubiii — Juncus filiformis L.

207. CutHuEK pa3BecucThIi — Juncus effusus L.

208. CutHuk cxkaThlid — JUNCUS compressus Jacq.

209. CutHuEK cKy4eHHBIH — Juncus conglomeratus L.

210. CwurtHuk Tonkuii — Juncus tenuis Willd.

211. CuTHHK wieHHCTBIH — Juncus articulatus L.

212. Cwmoneska 6enas — Silene alba (Mill.) E.H.L. Krause

213. Cmopoauna kpacuas — Ribes rubrum L.

214. Cwmopoauna uépHas — Ribes nigrum L.
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Cocna oObikHOBeHHast — Pinus sylvestris L.

Cymenwnna TonsHas — Gnaphalium uliginosum L.

Tasosnra Bs3onucthas — Filipendula ulmaria (L.) Maxim.
Tenunrepuc 6o0THBIN — Thelypteris palustris Schott
Tumodeerka myrosas — Phleum pratense L.

Tucenunym 6onotusiid — Thysselinum palustre (L.) Hoffm.
TwmuH 00bIKHOBEHHBIH — Carum carvi L.

Tpéxpebdepuuk Henaxyuuit — Tripleurospermum inodorum (L.) Sch. Bip.
Tpocrtuuk 10xHbIH — Phragmites australis (Cav.) Trin. ex Steud.
TeicsuenuctHrK 00bikHOBeHHBIH — Achillea millefolium L.
deronrepuc cs3biBaronuii — Phegopteris connectilis (Michx.) Watt
®uanka 6onornasi— Viola palustris L.

duanka cobauss — Viola canina L.

XBou 6onotHseIid — Equisetum palustre L.

Xsomu 3umytoruii — Equisetum hyemale L.

XBoui jecHoi — Equisetum sylvaticum L.

Xsor gyrosoi — Equisetum pratense Ehrh.

Xsor nosieBoit — Equisetum arvense L.

Xsor peunoit — Equisetum fluviatile L.

Xwmenb Beromuiics — Humulus lupulus L.

Yacryxa nmomopoxuukoBas — Alisma plantago-aquatica L.
Yepémyxa obobikHOBeHHass — Padus avium Mill.

Yepuuka — Vaccinium myrtillus L.

Yepuorosnoska o0bikHOBeHHas — Prunella vulgaris L.

Yuna Becennsist — Lathyrus vernus (L.) Bernh.

UYwuna snecHast — Lathyrus sylvestris L.

Yuna nyrosas — Lathyrus pratensis L.

Yucren O0onmotHbIi — Stachys palustris L.

Yucrery necuoii — Stachys sylvatica L.

Yucrsik Becennuii — Ficaria verna Huds.

[IunoBHuk Maiickuii — Rosa majalis Herrm.

[IInemuuk ob6sikHOBeHHBIN — Scutellaria galericulata L.
[I{aBens BomuBIN — RUMeXx aquaticus L.

[IaBens rycroit — Rumex confertus Willd.

[TaBenp kucabIii — Rumex acetosa L.

[I{aBens KypuaBbiii — Rumex crispus L.

[TaBens nupamuaanbabiil — Rumex thyrsiflorus Fingerh.
HIuroBHuk myxckoit — Dryopteris filix-mas (L.) Schott
[ITuToBHUK pacnpoctepThiii — Dryopteris expansa (C. Presl) Fraser-Jenkins et Germy
luroBHuk kapry3uanckuii — Dryopteris carthusiana (Vill.) H.P. Fuchs
[lyuka nepuucras — Deschampsia caespitosa (L.) Beauv.
slononst necuas — Malus sylvestris (L.) Mill.

Scrpebunka 3onTHYHAs — Hieracium umbellatum L.

Hexepa nepucras Neckera pennata Hedw.

KuBoTHbII MUP

dDayHa ITO3BOHOYHBIX >KMBOTHBIX O6CJI€,I[OBaHHOI>'I TEPPUTOPUHN OTIIMYACTCA BBICOKUM BUIOBBIM
pa3H006pa3HeM " pCIPC3CHTATUBHOCTLIO JJIA XBOMHO-MEJIKOJIMCTBEHHBIX M CMEIIAHHBIX JECOB U
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TopstHBIX 00JIOT BepXHEBOMKCKOW HU3MEHHOCTH B Tipeenax MockoBckoi obmactu. OTMEUeH psij
PEAKUX U OXpaHSIEMbIX BHAOB KHUBOTHBIX. [IpakTHUecKH MOJIHOE OTCYTCTBHE B >KHBOTHOM
HACeJCHUU CHUHAHTPOIHBIX BHUJIOB CBHUJIECTEIBCTBYET O BBICOKON CTENEHH COXPAHHOCTU U
LIEJIOCTHOCTH IPUPOIHOTO KOMILIEKCA.

Bcero Ha o0cienoBaHHOW TEpPpUTOpHH OTMEYeHO obOuTanue 106 BHIIOB TO3BOHOYHBIX
KMBOTHBIX, B TOM 4Ymcie 2 Bua0B pbiO (30;moToro kapacsi Carassius gibelio Bloch u porana
Perccottus glenii Dybowski.), 5 Bugos amduoduii, 4 BumoB pentuiunii, 75 BuaoB ntuil u 20 BHIOB
MJIEKOMUTAIONMHX (0€3 yuéTa MENKUX MICKOMUTAIOMINX U PYKOKPBUIBIX ).

OcHOBY (payHHCTHYECKOTO KOMIUIEKCA MTHUI[ COCTABJISIIOT BHJIbI, XapaKTEepPHbIE ISl XBOIHBIX,
XBOWHO-MEJIKOJIMCTBEHHBIX U CMEIIaHHbIX JecoB HeuepHo3emHoro nentpa Poccun. JlomuHupyror
BUJIbI, DKOJIOTMUECKU CBSA3aHHBIE C JIPEBECHO-KYCTApHUKOBOM pacTuTenbHOCTHIO (90%). [lons
CHUHAHTPOIHBIX BUAOB cOCTaBisieT 4%, OOJIBIIMHCTBO BCTPEY ATHUX BHUIOB OTHOCSTCS K KPaeBbIM
YacTAM 3aKa3HUKA.

Chucox BHU/I0B IITHIL, OTMCICHHBIX HA TCPPUTOPHH 3aKA3HUKA

Taﬁ.lmua 1. BI/II[BI IITHUI 3aKa3HHUKa ((TeMHOBCKHfI>>, HX CTaTyC Hpe6bIBaHI/I}I 1 YHUCIICHHOCTD.
Table 1. Bird species of “Tempovsky” nature reserve, their status of inhabitation and amount.

N T pp— Kparkas xapakrepucTtuka
l'[peﬁl)IBaHI/[H " YUCJICHHOCTHU
1 ?765]:&1)(H0B6HHHI/I ocoen Pernis apivorus (Linnaeus, Ha TeppHTopuH obHTacT 2-3 mapb!
2. | Uépnnrii koprryn Milvus migrans (Boddaert, 1783) Ha tepputopun obutaer 1-2 mapsr
3 lf;)JSIg;HLH/I ayus Circus aeruginosus (Linnaeus, Ha TeppnTopun obuTaet 1-2 mapb!
4. | Kantok Buteo buteo (Linnaeus, 1758) I'uesmutcs 1-2 mapbl
5. | Yernok Falco subbuteo Linnaeus, 1758 I'uesmutcs 1 mapa
6. | lepouuk Falco columbarius Linnaeus, 1758 OTmeueHa ojiHa MITHUIIA
7. | Terepes Lyrurus tetrix (Linnaeus, 1758) OObIueH
8. | I'myxaps Tetrao urogallus Linnaeus, 1758 Hepemox
9. | Ps6uuk Tetrastes bonasia (Linnaeus, 1758) OObIueH
10. | Kopocrens Crex crex (Linnaeus, 1758) THesuTes HeCKObKO Hap 1o
JIyraMm, OKpYKarolnuM 3aKa3HUK
11. | Yepnsim Tringa ochropus Linnaeus, 1758 I'me3gutcs He MeHee 5 map
12. | bekac Gallinago gallinago (Linnaeus, 1758) OO0bryeH
13. | Banpmmnen Scolopax rusticola Linnaeus, 1758 OObIueH
14. | Cu3as uvaiika Larus canus Linnaeus, 1758 Kopwmres fa pexe Jlybue, Han
TCPPUTOPUCH 3aKa3HUKA TPOJICTACT

15. | Bsaxups Columba palumbus Linnaeus, 1758 OO0b1ueH
16 OosikHOBeHHas ropiuiia Streptopelia turtur OTMeueHa HECKOJIBKO pa3 B

" | (Linnaeus, 1758) 3amaHol YacTH 3aKa3HUKa
17 Oo6sikHOBeHHas Kykymika Cuculus canorus Linnaeus, O6u1ia

1758
Moxwuonorwuii cera Aegolius funereus (Linnaeus,

18. 1758) Mae3aurcs
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IIpononxenne Tadauub 1.

Kparkas xapakrepucTuka
N | Buwot mrnn H[l;)eﬁbIBaHI/ISII) " 'IHEJICHHOCTP[
19, BopoGpuHbiii chramk Glaucidium passerinum T —
(Linnaeus, 1758)
20. | dmuaHoxBocTast HeschITh Strix uralensis Pallas, 1771 | T'uesaurcs 1-2 napsr
21. | Yépnsrii cTprx Apus apus (Linnaeus, 1758) OObryeH
22. | Cenoii maren Picus canus J.F. Gmelin, 1788 Penok. I'nesgurcs
23. | XKenna Dryocopus martius (Linnaeus, 1758) OObIuHa
Boneroit mécpeiii aarea Dendrocopos major
24. (Linnaeus, 1752) : P J Obprien
benocnmunsii garen Dendrocopos leucotos
25. (Bechstein, 180213) P Penoxk. ['me3qurcs.
Mausiii néctpsiii aaren Dendrocopos minor
26. (Linnaeus, 1;)58) A P Penox. 'ne3ourcs
Iepesenckas aacrouka Hirundo rustica Linnaeus, HepeI{.Ka. ['Hespures B
27. 1758 HaCeAEHHBIX MYHKTaX, Ha
TEPPUTOPHH 3aKa3HUKA KOPMHUTCS
28. | Jlecnoii kouék Anthus trivialis (Linnaeus, 1758) OObrueH
29 OObIkHOBEHHBIH Kys1an Lanius collurio Linnaeus, i
| 1758 epeIoK
Oo6siknoBenHnas uosra Oriolus oriolus (Linnaeus,
30. 1758) Hepenxa
31 OObIKHOBEHHBIH cKkBOpel Sturnus vulgaris Linnaeus, | OGbIueH B OKp. HACETEHHBIX
"1 1758 ITyHKTOB
32. | Coiika Garrulus glandarius (Linnaeus, 1758) Penxa
33. | Kenporka Nucifraga caryocatactes (Linnaeus, 1758) Peyika. Betpeuena B sanafHOH
YaCcTH 3aKa3HUKA
Hepenka o okpanHam
34. | Copoka Pica pica (Linnaeus, 1758) TEPPUTOPHHU Y HACCIEHHBIX
MyHKTOB
Cepas Bopona Corvus (corone) cornix Linnaeus,
35. 1758 ['mezmutces 1-2 mapbr
36. | Bopon Corvus corax Linnaeus, 1758 I'me3aurcs 1-2 maper
37. | Kpanusuuk Troglodytes troglodytes (Linnaeus, 1758) | O0ObrueH
38, Jlecnas 3aBupymka Prunella modularis (Linnaeus, Hepesxa
1758)
39. | Peunoii cBepuok Locustella fluviatilis (Wolf, 1810) Penox
CanoBas kambimeBka Acrocephalus dumetorum
40. BI;lth, 1849 P Hepenxa
41 BOJ‘IOTHa%I kambiieBka Acrocephalus palustris Hepesxa
(Bechstein, 1798)
42, igi'e;)laﬂ nepecmemnika Hippolais icterina (Vieillot, Hepesxa
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Kparkas
No T XapaKTepUCTHKA
npeObIBaHUSA U
YUCJTEHHOCTH

43.| CnaBka-uepuorojoBka Sylvia atricapilla (Linnaeus, 1758) Hepenka

44.| Canosas cinaBka Sylvia borin (Boddaert, 1783) Hepenka

45.| Cepas cinaBka Sylvia communis Latham, 1787 OO0bryHa

46.| Ilenouka-Becunuka Phylloscopus trochilus (Linnaeus, 1758) OObIuna

47.| Tlenouka-tennkoBka Phylloscopus collybita (Vieillot, 1817) OObIuHa

48. | Tlenouka-Tpemorka Phylloscopus sibilatrix (Bechstein, 1793) Hepenka

49. | 3enénas nenouka Phylloscopus trochiloides (Sundevall, 1837) OO0bIyHa

50.| XKenroronossrit koponék Regulus regulus (Linnaeus, 1758) OObIuHa

51.| MyxonoBka-niectpyiuka Ficedula hypoleuca (Pallas, 1764) OObIuHa.

52.| Manas myxosoBka Ficedula (parva) parva (Bechstein, 1794) Hepenxka.

53.| Cepas myxonoBka Muscicapa striata (Pallas, 1764) Hepenka

Hepenok na sryrax

54.| JIyrosoii uexan Saxicola rubetra (Linnaeus, 1758) BOKPYT TEPPUTOPUHU
3aKa3HHKa

55.| 3apsiaka Erithacus rubecula (Linnaeus, 1758) OObIuHa

56.| OowsikHOBeHHBIH cooBeit Luscinia luscinia (Linnaeus, 1758) OObIyeH
MHOro4muciIeHeH.

57.| Psounnuk Turdus pilaris Linnaeus, 1758 T'nespures.
Berpevaercs Ha
poJIETe

58.| Uépwusrii apo3a Turdus merula Linnaeus, 1758 Hepenoxk

59.| Benooposuxk Turdus iliacus Linnaeus, 1766 Hepenox

60. | [TeBunit gpo3x Turdus philomelos C.L. Brehm, 1831 Hepenoxk

61.| Onosnosuuk Aegithalos caudatus (Linnaeus, 1758) Hepenoxk

62.| Iyxnsak Parus montanus Baldenstein, 1827 OObrueH

63.| Xoxnaraa cuanna Parus cristatus Linnaeus, 1758 OObIuHa

64.| Mockoska Parus ater Linnaeus, 1758 Hepenxa

65. | JIazopeska Parus caeruleus Linnaeus, 1758 Penxa

66.| bonbiras cuaumia Parus major Linnaeus, 1758 OObryHa

67.| OObIKHOBEHHBIN MOMOI3eHb Sitta europaea Linnaeus, 1758 Penox

68.| OowsikHOBeHHas nunryxa Certhia familiaris Linnaeus, 1758 Penka

69.| 3s0muk Fringilla coelebs Linnaeus, 1758 MHoOro4ncieHex

70.

FOpox Fringilla montifringilla Linnaeus, 1758

OTMeueH NOOIINHA
camer|

71.| Ywx Spinus spinus (Linnaeus, 1758) Hepenox
72.| OowsikHOBeHHast yeueuiia Carpodacus erythrinus (Pallas, 1770). OObryHa
73.| Knécr-enoBuk Loxia curvirostra Linnaeus, 1758 Penok
74.| OowsikHOBeHHbIN cHeruph Pyrrhula pyrrhula (Linnaeus, 1758) Penox
75.| O6eIkHOBEHHAs oBcssHKa Emberiza citrinella Linnaeus, 1758 OO0ObIyHa
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Cnncok BU10B MJIEKOMUTAKIIHAX
(0e3 yuéTa 3eMiIepOHKOBbBIX, PYKOKPBLIbIX U MbIIIEBUIHbIX I'PHI3YHOB)

OoObikHOBeHHBIM €x — Erinaceus europaeus Linnaeus 1758 Bcrpewaercs 1o Bceit
TEPPUTOPHUH.

EBponeiickuii kpot — Talpa europaea Linnaeus 1758 Bcrpedaercst o Bcell TEPPUTOPUU.
Basm-pycak — Lepus europaeus Pallas, 1778 Bcrpeuaercss 1o MeNKOJEChSIM M Ha IOJISX,
NPUMBIKAIOIIUX K TEPPUTOPUH 3aKa3HUKA.

Basm-0esstk — Lepus timidus Linnaeus,1758 BcTpedaeTcst o Bceil TEPPUTOPHH.
OobikHOBeHHAs Oenka — Sciurus vulgaris Linnaeus, 1758 Bctpeuaercs 1o Beeil TeppUTOPHH.
OoObikHOBeHHBII 000p — Castor fiber Linnaeus, 1758; miuoTuHBI W HWHBIC CIIEIBI
KHU3HEICATEIIbHOCTH OTMEUYCHBI 110 HEKOTOPBIM OCYIIMTEILHBIM KaHABaM.

Onmarpa — Ondatra zibethicus Linnaeus, 1766; cienbl *KHU3HEACATSIBHOCTH OTMEUYEHBI Y
HEKOTOPBIX BOAOEMOB B 3alaIHOM YaCTH TEPPUTOPHH.

EnoroBuanas cobaka — Nyctereutes procyonoides Gray, 1834 Bcrpeuaercs mo Bceit
TEPPUTOPHH.

OosikHOBeHHAas rcuiia — Vulpes vulpes Linnaeus, 1758 Bcrpeuaercs 1o Beeit TeppUTOpHH.
Bypsrit MmenBeas — Ursus arctos Linnaeus, 1758; ciieibl €KeroIHo Mo ompocaM COTPYIHUKOB
OXOTXO3SICTBA BCTPEYAIOTCS IO BCEH TEPPUTOPUH; HE Pa3MHOXKAETCS, Ha TEPPUTOPUHN
SIBJISICTCSI TPOXOJTHBIM.

JlecHas kynuia — Martes martes Linnaeus, 1758 Bcrpeuaercs o Beeit TeppUTOpHU.

Jlacka — Mustela nivalis Linnaeus, 1766 orMedeHa B 3an1a{HON 4aCTH 3aKA3HUKA.

Toprocrait — Mustela erminea Linnaeus, 1758 otmeueH B mnepudepuuecKHX YacTsIX
3aKa3HUKa, BOJIM3H JIOpOT.

Jlecnoit xopp — Mustela putorius Linnaeus, 1758; cimensl um BCTpeud IO OMpoOcam
COTPYAHHKOB OXOTXO35ICTBA €CTh 110 BCEH TEPPUTOPHH.

Awmepukanckas Hopka — Neovison vison Schreber, 1777 BcTpeuaeTcs OKOIO KaHaB
JIECOOCYIICHHUSI.

Peunas Bbyipa — Lutra lutra Linnaeus, 1758; nmo ompocam COTPYIHHKOB OXOTXO3sHCTBa
3aX0JUT U3 KaHaJla UM. MOCKBBI.

OObikHOBeHHast pbick — Lynx lynx Linnaeus, 1758; cienbl W BH3yajbHbIE BCTPEYH IO
ornpocaM COTPYAHHKOB OXOTX03slcTBa Obliu B jecax y 4. Kyrauum; obutaror 1-2 mapsl,
pa3MHOKaeTCsl.

Kaban — Sus scrofa Linnaeus, 1758 o0bI4eH, BcTpevyaeTcs 0 BCel TEPPUTOPHUH.
EBpomneiickas xocyns — Capreolus capreolus L. peaka; Ha TeppUTOpPHH MPOSKTHPYEMOTO
3aKa3HUKa MO OIMpocaM AUPEKTOpa OXOTxo3sdicTBa «/InHamo» BcTpewaercss B okp. CHT
«OJIbXOBHUK.

Jlock — Alces alces Linnaeus, 1758 BctpevaeTcs 0 BCeld TEPPUTOPHUH.

Cnmcok Bu10B ampuOnii

[Mpynosas narymka - Rana lessonae Camerano, 1882 o6biuHa B Booémax.
Osépnas narymika - Rana ridibunda Pallas, 1771 o6sruHa B Bomoémax.
Tpassinas nsarymka - Rana temporaria Linne, 1758 oObr4Ha.
Ocrtpomoppas narymka - Rana arvalis Nilsson, 1842 o6bruna.

Cepas xaba - Bufo bufo (Linnaeus, 1758) penka.
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Cnucox BH/10B penTHIMI

1. KuBopoasmas simepuiia - Zootoca vivipara (Jacquin, 1787) oObruHa.
2. Beperennna — Anguis fragilis (Linnaeus, 1758) odens penxka.

3. OosikHOBeHHBIH Yk — Natrix natrix (Linnaeus, 1758) pemok.

4. OopikHOBeHHAas raaroka — Vipera berus (Linnaeus, 1758) penka.

HacexoMLle

Kopowmsiciio kameimoBoe Aeshna juncea (Linnaeus, 1758) — peaxuii Bua, BCTpEUCH Ha IPOCEKE
Bnosib JIDII B 3amaiHol yacTu 3aKka3HUKA.

O0BbeKTHI 0c0001 0XpaHbI

[To pesynbraraM KOMIUIEKCHOTO 3KOJOTHYCCKOTO OOCICIOBAaHUS HA TEPPUTOPUHU 3aKa3HHKA
«TeMoBCKU» BBIZIENIEHBI CIEAYIOUTIE 0c000 OXpaHseMble IPUPOIHBIE KOMIUIEKCH U OOBEKTHI.

OxpaHsieMble PKOCHUCTEMBI: €JIOBBIE, ITUPOKOJINCTBEHHO-EJIOBBIC, M €JI0BO-MEJIKOJIMCTBEHHbBIC
Jieca, YHCThle C(arHOBBIC COCHSKH, BEPXOBbIC 00JI0TA, HU3UHHBIE 00J0Ta (YCPHOOJIBIIIAHHKH,
00J0THBIC OCpEe3HSIKM W CEPOOJBIIAHWKH), YYaCTKH YHCTO IIUPOKOJIMCTBCHHBIX JIECOB,
MPEUMYIIECTBEHHO JHUMHIKK, WHOrAa ¢ KiI€HOM (Joto. 3), a Takxke HeOONbIIME IO IUIOUIAIN
BSI30OBHHUKH.

®oT1o 3. YuacTku MUPOKOIUCTBEHHBIX JiecoB (poto [1.b. Konbiosa).
Photo 3. Area of broadleaved forests (photo by D.B. Koltsov).
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Mecra mpouspactaHus U OOWTaHUs OXpaHSIEMBbIX B MOCKOBCKOW OOJIACTH, a TakKe HHBIX
PEAKUX U YSA3BUMBIX BUIOB JKHUBBIX OPTaHHU3MOB, 3a()MKCHPOBAHHBIX HAa TEPPUTOPUHU 3aKa3HUKA U
NIEPEYHCIICHBI HUXKE.

e OxpansiemMbie B MOCKOBCKOI 001aCTH, a TAK)K€ MHBIE PEIKUE U YSI3BUMBIC BUIBI PACTCHUI:

— 1 Bug 3anecén B KpacHyto kaury P®: nmanpuyaTOKOpEHHUK OQITHICKU;

— 6 BuoB 3aHeceHbl B KpacHyro kaury MockoBckoit oomactu (2018): kHspxkeHuKa (TIOJISIHUKA),
MaTb4aTOKOPEHHUK MATHUCTBIM, JaJbsH TPEXPAa3AeibHbINA, MaJb4aTOKOPEHHUK OanTHCKuil (BUA
takxe 3aHecéH B Kpacuyto kuury PO (2008)), maHHHMK TUTOBCKUH, HEKepa MEpUCTas;

— 10 BUIOB — penkue W ys3BUMbIC BHU[IbI, HE BKIIIOYEHHbIC B KpacHyro kHUTY MOCKOBCKOM
obmactu (2018), HO HYXJAIOUIMIICS HA TEPPUTOPUU OOJACTH B IOCTOSHHOM KOHTpOJIE U
HaOmoieHuu: Jo0Ka ABYJIUCTHAs, NaibyaTOKOopeHHUKH Dykca U MACO-KpacHbIM, IpEeMITUK
IIUPOKOJIMCTHBINA,  THE3A0BKAa  HACTOSINAs,  KYyMAJIbHUIA  €BPOIEHCKas,  BOIYESATOMHUK
OOBIKHOBEHHBIH, MOYKEBEIIbHUK OOBIKHOBEHHBIN, CHHIOXA TOJy0ast, IFOTUK JITTMHHOJIMCTHBIN.

e Oxpansembie B MOCKOBCKOM 001aCTH BUABI JTUIIAWHUKOB:

—4 Buma, 3aHecéHHble B KpacHyiwo kuury MockoBckoit obmactu (2018): anantuxwus
pecuutyaras (Anaptychia ciliaris (L.) Koerb.), ycuest moutu userymas (Usnea subfloridana Stirt.),
ycHes: kectkoBojiocatass (Usnea hirta (L.) Wigg.), Opuopust Oyposaras (Bryoria fuscescens
(Gyeln.) Brodo et D. Hawksw.). Haitnens! u onpezaenenst E.I'. CycioBoii.

e OxpansieMbie B MOCKOBCKO# 00JlacTH BHJ I'pHOOB: €XKOBHK KOpayuioBuaHbIA (Hericium
coralloides (Scop.) Pers.).

e Oxpansemble B MOCKOBCKOH 001aCTH BUJIbI dKUBOTHBIX:

— 12 Bugos, 3anecéuubix B Kpachyio kuury MockoBckoii obsiactu (2018): 0ObIKHOBEHHBIM
ocoell, YEPHBIN KOPIIYH, AepOHUK, [UIMHHOXBOCTAsI HESICHITh, KEIPOBKA, OOBIKHOBEHHAS! TOPIIHIIA,
BEPETEHUIIA JIOMKasi, OOBIKHOBEHHAs Ta/IF0Ka, OOBIKHOBEHHBIN YK, Oypblii MelIBElb, peUHasl BBIIPA,
OOBIKHOBEHHAsI PhICh.

— 10 BUOOB — pelnkue W ysA3BUMBbIE BUJbI, HE BKIIOUeHHbIE B KpacHylo KHUTY MOCKOBCKOM
obmactu (2018), HO HYXJAOUIMICS HA TEPPUTOPUH 00JACTH B IOCTOSSHHOM KOHTpOJIE U
HaOIIOJIGHUU: TETEepPEB, IIyXapb, MOXHOHOTHH ChIY, BOPOOBUHBIM CHIUMK, OCIOCTHHHBIN IATEN,
CeIIOH JSITEN, XOXJIaTasi CHHUIIA, BEIOPOK, KOCYJIISl €BPOIEHCKast, KOPOMBICIIO KaMBIIIIOBOE.

Cocrosinue TEPPUTOPUHA U q)aKTopl)I HEeraTHBHOIO BO3JeiCTBUA

Tepputopusi 3aKa3HUKa MPEACTABISET COOOW TPHUPOIHBI MACCHUB, HMEIONIUN BBICOKYIO
HKOJIOTHYECKYIO LIEHHOCTh 111 MOCKOBCKOW 00macTu. Maso 3aTpoHyThle pyOKaMu U pekpeanuei
jmeca o0Opa3yloT €IWHBIA TPUPOJIHBIN KOMIIEKC ¢ OJu3IexanuMmu Jjecamu KIWHCKOro u
TangoMcKoro TOpPOACKHX OKpYyroB, BCE OHM B COBOKYNHOCTH COCTaBIISIIOT LIMPOKYIO
BOJIOOXPAHHYIO U CAHUTAPHYIO 30HY JJIsl KaHana uM. MockBsI U p. JlyOHBI.

3aka3HUK 007aJaeT BBHICOKMM OMOJIOTUYECKMM  pPa3HOOOpa3MeM M HMEET BaXXHOE
MIPUPOOOXPAHHOE 3HAUYEHHE: MOMHMO KOMIUIEKca (DOHOBBIX ISl OOJIACTH BUIOB KUBOTHBIX H
pacTeHuil 371ech COXpaHWINCh MECTa OOMTAaHUS U MPOU3PACTAHUS Psiia PEIKUX M YA3BUMBIX BUJIOB.
Tepputopusi xapakTepu3yercs BHICOKOH MO3aWYHOCTBIO JIECHBIX 3KOCHUCTEM, MHOTHE U3 KOTOPBIX
penku: charHoBble COCHSIKH, BEPXOBBIE 00JI0Ta, TUMHIKN U BA30BHUKH.

COBpEeMEHHOE  SKOJIOTMYECKOE  COCTOSHHME TEPPUTOPUM  MPOEKTUPYEMOIO  3aKa3HMKa
OLIEHUBAETCS KAaK YAOBIETBOPUTEIBHOE.

Haubonee cymecTBeHHOE BO3/I€HCTBHE HA IPUPOTHBIE KOMILJIEKCHl TEPPUTOPUU OKa3aiIu pyoKku
Jieca U OCYLIMTEIbHAs JIECOMEINOPALIUS.

Jleca npoexkTupyemMoro 3akazHukKa 10 CBOEMY LIEJIEBOMY HAa3HAYEHHUIO OTHOCATCA K 3aILUTHBIM.
TangoMcKuM JIECX030M OCYLIECTBIISIETCS X03HCTBEHHAs JAESITENbHOCTD, KOTOPYIO CIEYET CUNTATh
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TPAAULMOHHON I JIECHBIX Yroaui. Mepornpusatus 1o oxXpase, 3allUTe U BOCIIPOU3BOJACTBY JIECOB
IIPOBOJISATCS] B COOTBETCTBUU C UX LIEJIEBBIM Ha3HAYEHUEM.

B mnocnennue rompl B IlogMOCKkOoBbe HAOMIOMACTCS OTUYXKACHHUE BCE HOBBIX HPUPOIHBIX
TEPPUTOPUI IOJ 3aCTPOMKY. B OKpECTHOCTSAX 3aKa3HMKA HOBBIE JAa4HbIC IIOCEJIKU HE IOSBIIAIOTCS,
TaK Kak MMEIOUIMECS CelNbCKOXO3AHCTBEHHbIE YIOJbsi HCIOJb3YIOTCSA, a CTPOUTEIbCTBO Ha
tepputopun I'ocnecdonna He MpoBoANUTCS. BONBITMHCTBO JaUHBIX Y4acTKOB ObLII0 0cBOeHO B 1980-
X IT.

Oco0eHHOCTH MECTHOCTH, BKJIFOYAIOIIEH XUBOIHCHBIE COCHOBBIE U COCHOBO-EJIOBBIE Jieca C
obunmeM TpubOB | AT0M, a TaKXke cocencTBo ¢ pekoit lyonoit (0.3-1 kM) u kaHaioM UM. MOCKBBI
(0.8-1.25 kM)  ompenensrOT ~ 3HAYUTENBHBI  PEKPEALIMOHHBIA  TOTCHIHMAT  TEPPUTOPHH.
PekpeannonHas 1e4TeIbHOCTh B HACTOSIIIIEE BPEMsI HUKAK HE perjJaMeHTUPYETCs.

B 3aka3HHKEe HET MPOE3KUX JECHBIX JIOPOT, TOJIHKO B FOTO-3aIaJHON YacCTH €CTh JOPOTH,
npoe3xue JUisl KBaapouukiaoB. COOpLIMKY IT'pUOOB U Ar0j 3aXOAT B Jiec He Oojee yeM Ha 2 KM,
0 9YéM KOCBEHHO CBHJIETEIBCTBYET MPOTHKEHHOCTh BBIPAKEHHBIX Tpor. Kocrtpuima u mycop Ha
TEPPUTOPUU TPAKTHUECKH OTCYTCTBYIOT. BO MHOrOM 3TO CBf3aHO C OJIM3KHM pPAacIojloKEHHEM
p. Ay0OHsb1, Ha Oeperax KOTOPO MHOTO MECT JUIS PHIOATIKU M OT/IbIXA.

Teppuropusi HOBOrO 3aKa3HHMKAa OTHOCHTCS K OXOTXO3AHCTBY oOuiectBa «J/uHamo». 3xech
OCYIIECTBISIETCS MMOAKOPMKA KaDaHOB Ha MOJKOPMOYHBIX IUTOMAaAKax. Beaércs oxora Ha kabaHa u
J0csi. 3aroHHbIE OXOTHI yCTpauBaroTCA IO nepudepuu 3aka3HUKAa B OKpeCTHOCTIX Al. Kyraum u
Kpuger, 4To cBSI3aHO ¢ MAJIOIOCTYITHOCTBIO TEPPUTOPUH ISl BbE3]1a TPAHCIIOPTA.

YacTh TEppUTOPHM YTBEPXKIEHHOIO 3aKa3HMKA OTHOCUTCA K LIEHHBIM HCTOPUYECKUM
naramadTaM 1 UMEET B CBOEM COCTABE apXEOJIOTMYECKHE MaMSITHUKH.

B nenom, Ha 00cie0oBaHHON TEPPUTOPUM OTMEYEHBI CIEIYIOLIHE OCHOBHBIE HCTOUYHUKHU
COBPEMEHHOTO HETaTUBHOTO aHTPOIIOTEHHOTO BO3JICHCTBUS HA MPUPOTHBIC KOMILJICKCHI:

1) Hapy1IeHHE TpaBHJI MOXKAPHOH OE30MTACHOCTH B JiecaX (HEOCTOPOKHOE 0OpallleHHe ¢ OTHEM);

2) e31a Ha KBaJPOLMKIAX MO TEPPUTOPUH 3aKa3HUKA — (aKTOp OSCIIOKOMCTBA JUIS )KUBOTHBIX,
HapyleHHe TOYBEHHO-PACTUTEIBHOTO TOKPOBA;

3) JokanbHOE 3axJamMJCHHE OBITOBBIMH OTXOJAMH B KpPaeBbIX YAaCTAX 3aKa3HHKAa,
3aMyCOpHBaHUE TEPPUTOPHUU.

Bce ykasaHHbBIE aHTPOTOTE€HHBIE ()AaKTOPHI OKAa3bIBAIOT B HACTOSIIIEE BPEMsS HE3HAYMTEIHHOE
HEraTUBHOE BO3/ICHCTBHE Ha OKPYKAIOLIYIO CPELy.

Cpenu OCHOBHBIX IPOTHO3UPYEMBIX MOTEHIMATBHBIX YIPO3 MPHPOJHOMY KOMILUIEKCY Ha
o0clie10BaHHON TEPPUTOPHH HarboJiee BEPOATHBIMU SIBIISIOTCS ClIEAYIOIINE:

1) m000e CTPOMTEILCTBO BHE CYMICCTBYIOIIMX HACCIEHHBIX IYHKTOB, MPOKIAAKa JOPOT MU

JINHUM KOMMYHHUKALIUI;

2) necHble U TOP(SHBIC MTOKAPBI;

3) moboe M3MEHEHHE THIPOIOTHIECKOr0 PEKUMa TEPPUTOPHH, HEOOOCHOBAaHHOE C HAYYHOU U
MPUPOAOOXPAHHOMN TTOZUIINH;

4) WHTEHCU(HKAIUS JIECOXO3IHCTBCHHOMN JIESATEIBHOCTH;

5) nponukHOBeHHE OopineBrKka COCHOBCKOTO B JIECHBIE U JIyTOBbIE 3KOCUCTEMBI;

6) no0bIua HEPYIHBIX MOJIE3HBIX HCKOMAEMbIX, B TOM YUCIIE MOJI3EMHBIX BO/I;

7) BO3pacTaHHe PEKPEAMOHHOTO Mpecca.

Jis mopepkaHus 3KOJIOTHYECKOro OalaHca TePPUTOPUH UCKITIOUUTENHFHO BaXKHO COXpaHEHHE
[IEJIOCTHOCTH KPYITHOTO JIECHOTO MAacCHBA, ITOYTH IIETHKOM BXOJSIIETO B 3aKa3HUK.

BriBoabI

1. Ilo pe3ynpTaTaM KOMILJIEKCHOTO 3KOJIOTHYECKOr0 00C/IeJOBaHMs HAa TEPPUTOPUU 3aKa3HUKA
«TeMITOBCKUI» BBIJICIICHBI CIEAYIONTNE 0C000 OXpaHsSIEeMbIe PUPOTHBIC KOMIUIEKCH M OOBEKTHI:
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A. OxpaHsieMple ~ 3KOCHCTEMBI: €JIOBBIE, HIMPOKOJINCTBEHHO-EJIOBBIE, U €JO0BO-
MEJIKOJIMCTBEHHBIE Jeca, C(arHoBble COCHSKHM, BEpXOBble 00Jl0Ta, HHU3WHHBIE O0o0JO0Ta
(4epHOONBIIIAHUKH, OOJIOTHBIE OEPE3HSKU M CEPOOJIBIIAHNKHN ), YIACTKU ITUPOKOIMUCTBEHHBIX JIECOB
(IpenMyILECTBEHHO JTUITHIKH, HHOT/IA C KIIEHOM, a TaK)Ke HEOOJIbIIHE MO TUIOIIAAH BSI30BHUKH).

b. Mecra mpouspactanuss U oOMTaHUS OXpaHSEMbIX B MOCKOBCKON 00JacTH, a TakKe HMHBIX
PEAKUX U ySI3BUMBIX BUJIOB KUBBIX OPTraHU3MOB, 3a)MKCUPOBAHHBIX HA TEPPUTOPHUU 3aKA3HUKA.

B. Oxpansiembie B MOCKOBCKOW 00J1aCTH BHJIBI PACTCHHM, TUIIAHUKOB, TPUOOB U )KUBOTHBIX.

2. Ompenenéd pexxuM 0co00il OXpaHBbI.

A. YCTaHOBJIEHBI IOITyCTUMBIE BHUJIbI IEATEIbHOCTH:

® BCE BU/bI JIECOIIOJIb30BAHUS B JIECHBIX KYJIbTYpaXx;

® pacuucTKa, pa3pyOka KBapTAJIbHBIX IPOCEK U JIECOXO3IHCTBEHHBIX JI0POT;

e pyOku mpopexuBaHus u npoxoaHsie B kB. 11-13, 17, 20, 24, 25, 31, 32, 41, 42, 44, 51, 53,
54 TaHMHCKOTO Y4aCTKOBOTO JIECHUYECTBA;

e pyOKH pEeKOHCTPYKLIMHU, OOHOBIEHHS U repeopMupoBanus B KB. 24, 31, 32, 41, 42, 44, 51,
53, 54 TaHUHCKOTO Y4aCTKOBOT'O JIECHUYECTBA;

e pyOka c coxpaHeHueMm mojapocta B kB. 12, 13, 17, 20, 24, 25, 31, 32, 42, 44, 51, 53, 54
TaHnuHCKOTO y4acTKOBOTO JIECHUYECTBA;

® CaHUTAPHO-03/I0pPOBUTEIIbHBIE MEPONIPUSATHUS;

e CcaHWTapHble pyOKHM W yOOpKa HEJIMKBUIHOW JPEBECHHBI IO COCTOSHUIO HACAKICHHUU IO
BCEH TEPPUTOPHH;

® Heo0XO0IMMbIE TPOTUBOIOKAPHBIE MEPOTIPUSATHUS;

poBeIeHUE HEOOXOMMBIX TEXHOJIOTHYECKHX paboT B mosioce orBoaa JIDII;

0X0Ta Ha OOIIUX OCHOBAHUSIX;

TOOUTENTHECKOE U CIOPTUBHOE PHIOOIOBCTRO;

cOop rpuboB U sroj 6€3 NPUMEHEHUS TPUCTIOCOOIEHNUN /ISl MEXaHUYECKOTo cOopa Aro;

AKOMPOCBETUTENBCKHUE IKCKYPCUU;

IIPOBEJECHUE HAYYHBIX UCCIIEI0OBAaHUI 1 MOHUTOPHHIA YKOCUCTEM U IIPUPOJTHON CPEIBI.
. YCTaHOBIIEHBI 3aNIPEIIEHHBIE BUIbI IEATEIBHOCTH:

JT1000€ CTPOUTENHCTBO U MPOKJIaJIKa KOMMYHHUKAIIHIA;

IIPOBEJICHUE OCYIIUTENBHBIX U OOBOJHUTEIBHBIX METHOPATUBHBIX padoT;

pyOKH, KpOME OTOBOPEHHBIX B pa3zielie JOMyCTUMBIX BUJOB JIEATEIbHOCTH;

00bIYa HEPYAHBIX MOJIE3HBIX UCKOMIAEMBIX, B TOM YHCJIE MOJ3EMHBIX BOJ;

CBaJIKa Mycopa;

e BBE3J aBTOTPAHCIIOPTA, KBAJIPOIMKIOB, OO0JIOTOXO0AOB Ha OoloTa W B Jieca BHE
CYLIECTBYIOIUX JIECHBIX JI0POT;

® pa3BeJieHHE KOCTPOB U YCTPOMCTBO TYPUCTCKUX CTOSIHOK B [T0XKAPOONACHBIN EPUOI.

3. OmnpeneneHsl MEPOIIPHUITHSI, HEOOX0quMbIe T obectieueHus Gyakiponuposanns OOIIT:

® OIOBEIIEHUE BCEX 3aMHTEPECOBAHHBIX OPraHMU3AlMA W JIML, B TOM YHCJIE MECTHOTO
HACEJICHUs, O PEKUME U TPaHUIIaX 3aKa3HUKa;

® KOHTPOJIb 32 COOJIIOJIEHUEM peXKHMa OXpaHbl 3aKa3HUKA;

® YCTaHOBKA MH()OPMAIIMOHHBIX IIUTOB MO I'PAHULIE 3aKa3HUKA;

® yCTaHOBKAa LUIar6ayMoB B MECTax BbE3/a Ha €ro TEPPUTOPHIO.

bnacooapnocmu.  ABTOpel  BBIpaXKaloT — TIyOokyro  OmaromapHocts  E.A. Axarony,
I'.B. BomukoBy, B.B. KontopmmkoBy, H.JI. Kyry3oBoi, P.B.Kyry3oBy, A.H. Ilonsikosy,
C.IO. PozoBy, A.A.CwmupnoBy, M.I. TperbsikoBy u E.I'. CycmoBoit 3a momompb B cOope
MaTepuasoB,  ONpelNelIeHUH  MTHULl, ONHCAHMM TOYBEHHBIX  pa3pe3oB U  0OpasloB,
KapTorpagupoBaHUU M OPTaHU3aLUU paOOTHI.
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In this article we present materials of a complex ecological study of the state nature reserve
“Tempovsky”, the establishment of which was approved by the Decree No. 669/33 of the Moscow
Region Government on the 1% of October 2019. The reserve is located in Taldomsky urban district of
Moscow Region. We used data, compiled by the authors of the research group for the regular
monitoring of the condition of the special protected natural areas in project, which has been carried out
since 1995, and data of the researches, made in 1980-1990’s by the Nature Protection Team of the
faculty of biology of the M.V. Lomonosov Moscow State University.

This nature reserve has a high ecological value to Moscow Region. It displays a variety of different
forest communities: fir, broadleaved, fir and small-leaved forests, sphagnhum pine forests, upland
moors, lowland moors (black alder forests, moored birch forests, gray alder forests), individual small
but numerous areas of broadleaved forests (mostly linden forests, rarely accompanied by maples, and
narrow spots of elm forests). Some damp and normal meadows can be found among these forests, as
well as along the power lines and gardening associations. The territories are very mosaic.

Six of plant species, 4 of lichen, 1 of mushrooms and 12 of animals from the Red List of Moscow
region, were found in this nature reserve, as well as 10 plant species and 10 animal species, which
require a constant control over their statuses and monitoring in the boundaries of the said territory
(Appendix 1 in the Red List of Moscow Region).

Keywords: Tempovsky nature reserve, Taldomsky urban district, Red List of Moscow Region.
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