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Bopoxpanunuiia — oObIYHOE SIBJICHHWE HAa BCEX KOHTHHEHTaX. BHOCHMBIE UMM M3MEHEHHsI JOCTHIIIN
I1aHeTapHoro Macmraba. OHM mepenaroTcs dYepe3 M3MEHEHHE BONHOTO peXuMa B yalle
BOJOXPAaHWIUILA U HA €ro MoOepexbsiX, BHU3 IO TEUCHHIO PEKH BIUIOTH 10 AENBT U MPHUEMHOTO
BOJi0EMA. OKOJIOTHYECKHE TIOCHEICTBUS — OTBETHBIE pPEAKIMM HSKOCHCTEM M HX KOMIIOHEHTOB
Ha U3MEHEHHMS BOJHOIO pPEKUMa — COOTBETCTBYIOT MX 3HAaKy (YBEIMYEHHE WM COKpAalLCHHE
BIIaro00ECTIeYeHHOCTH ), 3aBUCAT OT BMEIIAOIIETO JTaHAMAPTa U 30HATLHO CIIEITUPUIHEI.
UccnenoBanussiMi aBTOPOB OXBaueHbl HanmOojee KpYIHBIE BOJOXPAHWIMIIA CTEMHONH 30HBI
eBporeiickoil wactu Poccuu, nenptel Bonrm u Amymapeu u Ilpuapanss, mpoaHaau3upoBaHa
o0IMpHas Hay4Has JUTEpaTypa.

B coBpeMeHHBIX CTEIHBIX JaHAMAPTaX BOJOXPAaHIIHUILIA CTAIM BaXXHBIM (pakTopoM TpaHchopmarmm
npuponHoit cpeapl. Ha ux mnoOepexpsx NOJ BIMSHHEM HW3MEHEHHUS peKuMa pPEYHOro CTOKa
3aBEPLIMINCH MPOLECCH TMAPOreHHOM TpaHchopMauuy JaHmadToB: cHOPMHUPOBANHCE IPUPOIHBIE
KOMIUICKCBI,  HPUYpPOYEHHBIE K  YCJIOBUSAM  €XKETOJHOTO  3aJMBaHUs,  IOATOIJICHUS.
Ha ocBoGoxnatommemcst oT Boabl 1He (GOpMUPYIOTCSI TMOHEPHBIE cO00IecTBa. Y paBisIomuil pakrop
UX MHOTOJIETHEH AMHAMMKH — €XKErOAHbIe KOJIeOaH!Us yPOBHS BOJOXPaHMIIHILIA.

bnaronmapss MCKyCCTBEHHBIM BOJOEMaM B apHIHBIX YCIOBHSX CTENHOH 30HBI BO3HUKAIOT PEIKO
BCTPEYAIOIINECs] B ECTECTBEHHBIX YCIOBHUSIX MHIPOMOpP(HBIE OHOTONBI U TIOIEPKUBAETCS TIPUPOTHOE
O0ropa3zHooOpa3ue MoYB, PACTUTEIILHOCTH, YKMBOTHOT'O HACEJICHUS.

HeraTuBHble 5K0JIOTHUECKHUE MTOCTIEICTBHUA B HIDKHEM Obedhe BOZOXPAHWINIL CTEITHOM 30HBI, C 0CO00H
CHJIOW TIPOSIBIISIIONINECS B JISIbTaX PEK W MPUEMHBIX BOAOEMax, OOYCIOBICHbI H3MEHEHUEM pPeXnMa
W BCE BO3PACTAOIUM OE€3BO3BPATHBIM HM3BATHEM YacTH PEYHOTO CTOKa OJyiarojaps CO3JaBIIMMCS
KacKaZiaM BOJOXPaHWJIMI Ha peKax Ha (poHe apuaHOro MoTeIieHUs B MX OaccerHax.
[IpuponooxpaHurenbHas IESTEIBLHOCTD O CMSTYSHUIO WM JIMKBUAALMHN HErATUBHBIX SKOJIOTHUECKUX
MOCJIC/ICTBUI B TEPBYIO oyepenb 0a3upyeTcs Ha YIpaBICHUH O0OBEMOM, PEXHMOM W KadeCTBOM
PEYHOr0 CTOKa, HANpaBsieMOTO B HIDKHHE Obedbl ruapoy3noB. s OacceliHOBBIX Okpyros Poccun
pa3paboTaHbl CXeMbl KOMILIEKCHOTO MCIOJIb30BAHMS W OXPaHbl BOJHBIX OOBEKTOB M HOPMATHBBI
JIOMTYCTUMOTO BO3JICHCTBUSI XO3IHCTBEHHOW W WHOHM JEATENHHOCTH Ha BOJHBIE OOBEKTHI, BKIIOYAs
YCTaHOBJIEHHE JOMYCTUMOTO OE3BO3BPATHOTO HM3BATHS CTOKA, SKOJOTMYECKOIO CTOKA W ITOIMYCKOB.
OnHako, KaK MOKa3ajlM HCCIEeJOBaHUs, B OOJIBIIMHCTBE pEUHBIX OacceiHoB Poccum skojorndeckuit
CTOK, B TOM YHCJIE TOIYCKH, HE Pealu3yl0TCsl HA MPAKTUKE, YTO NPUBOJUT K YXYIIIEHHIO COCTOSHUS
BOJAHBIX W TOHMEHHBIX OJKocucTeM. Ha moOepexpsx camMux BOJOXPAaHWIHI IPELYCMOTPEHBI
BOJIOOXpaHHbIE 30HBL. i1 KpYITHBIX BOJOXPAaHWIHIL UX IIWPHUHA 3aKOHOAATEeNbHO cocTapisieT 200 .
HccnepoBanusmMu OKa3aHO, YTO OHA MEHBIIE JAIBHOCTH PACIPOCTPAHEHHUS BIMSAHUS BOJOXPAHMITHIIL
Ha TEPPUTOPHH TIOOEPEeXbs, TPOSBISIONIETOCS Yepe3 IOAIOp M pa30aBiIeHHWE TPYHTOBBIX BOJ:
Ha KpacHomapckom Bojoxpanmimie — ot 25 1o 560 M, Hummstarckom — okxoino 300 M, BecenoBckom —
1o 540 m, Ha IIponerapckom — ot 13 mo 107 m. IIpencrasnsiercsi nenecooOpa3HbIM yCTaHABIMBAThH
HIMPUHY BOJOOXPAHOM 30HBI MO TPAHUIIE MPSMOTO BO3JEHCTBHS BOJOXPAHIIUIIA HA TIOOEPEKDE.

B 10 xe Bpemsi (opMHUpyIOIIHEeCs CUCTEMbl MPUPOJHBIX KOMIUIEKCOB Ha MOOEPEKbSIX CTAHOBSTCS
OMOMENMOpaHTaMHU: CHOCOOCTBYIOT TNPENOTBPALLCHUIO 3arpsA3HEHUs, 3aCOpeHHs, 3aWiIeHUus U
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WCTOIIEHUSI BOJHBIX 00BeKkTOB. OHHM MPENOTBPAIIalOT SPO3WOHHBIE IIPOIECCH, MOIICPKUBAIOT
CTaOWJIBHBI THUAPOXUMUYECCKHI peXUM H OHOpa3sHOOOpasue NpPUOPEKHOBOJHBIX HSKOCHCTEM,
KOTOpBIE B CTEIHOI 30HE UMEIOT OTPaHIMYEHHOE PacIPOCTPaHEHHE.

Kurouesvie cnosa: BOAOXpaHWIWINE, BEPXHUA W HWKHHUHA Obedbl TUAPOY3Na, ACIHTHl, NMPHUEMHBIC
BOJOCMBI, BOJHBI PEXHM, COKpalleHHE o0beMa CTOKa, BOIHBIA (AKTOp, HHAUKATOPHI
rugpomMopdu3Ma B MOYBAX, PACTUTCILHOCTH, JKMBOTHOC HACEJIICHUE, OIICHOYHBIC KPUTCPUH,
JKOJIOTHYECKHUE TTOCIIEACTBHA, 3aCOJIEHHUE, TPUPOI0O0XPAHUTEIHHBIE MEPOTIPUSTHSI, CTEITHAS 30HA.
DOI: 10.24412/2542-2006-2023-4-5-28

EDN: XWGHVM

Bonoxpanunume, mno omnpenenennio A.b. ABaksna u  B.M. lllupokoBa (1994), — »st10
MICKYCCTBEHHBIH BojoeM 00beMoM Gosiee 1 MIH. M° ¢ 3aMe/JIEHHBIM BOJOOOMEHHOM, YPOBEHHHbIIA
PEKUM KOTOPOTO PETYIUPYETCS THAPOTEXHUYECKHUMH COOPYXKEHHSIMH, CO3JaHHBIMH JUIs
HaKOIUICHUS BOJABI B ILEISAX €€ XO34MCTBEHHOrO WCIONb30BaHus. VIMeHHO BomoxpaHuIuiia
MO3BOJISIIOT OCYIIECTBIISITH MPOCTPAHCTBEHHO-BPEMEHHOE PETYIMPOBAaHHE BOJHBIX PECYPCOB H
CTAaHOBATCA 0a30BBIMU  DJIEMEHTAMU THUIPOTEXHUYECKUX U  BOJOXO3SIMCTBEHHBIX CHUCTEM.
C uX MOMOIIBI0 pelIaiuCh U PEIHIAOTCs MpOoOJIeMbl TUIPOIHEPTETHKHU, CENbCKOIO XO35HCTBa,
CYJI0XO/ICTBA, MPOMBILIEHHOTO U ObITOBOrO BojocHa0xeHus. [1o cripaBeainBoMy BbICKa3bIBaHUIO
M3BECTHOTO HccienoBarens BoaoxpaHwmi A.b. Apaksna (1994), Bogoxpanwnuiia — ¢GpeHOMEH
XX Bexka. MUmenno B 1960-e rr. ObUIO CO31aHO MX MAaKCHMaJbHOE KOJIMYECTBO, a B HACTOSIIEE
BpeMsi B Mupe HacuuThiBaeTcsi Oonee 30 ThICAY KPYHHBIX BOJOXPAHWIUIL OOBEMOM Oosee
1 miH. M°, B T.4. 0KOJI0 2.5 ThICAY Bojgoxpanumuy 6onee 100 mnn. m* (Kouapsn, Jlebenena, 2014).
KonnuecTBo e ManbIX U CpeHUX BOAOXPAHUIIHIL B COTHU pa3 Oonbiie. OHU — OOBIYHOE SIBJICHHE
Ha BCEX KOHTMHEHTAaX 3a MCKJIIOYEHHWEM AHTapKTUJAbI, & UX POJb JOCTUIJIA OOILIEIIAHETAPHOIO
MacmTtaba: o0beM BOJ CYyIIM 3a CUET BOJbI, 3aJepP>KaHHOM MU, YBETUUMIICS MPUOIU3UTEIHHO
Ha 6.6 ThIc. KM® (JIMuTpuena, JlaBbiioBa, 2016; Muxaiinos u ap., 2005), uto B 5 pa3 Gounblie
CyMMapHOro o0bema BOJBI B peyHOU ceTu 3eMHoro mapa (Marap3un, 1983), B pesynbrare uero
MIPOMCXOJUT YaCTHUYHAsl KOMIIEHCALUsS €CTECTBEHHOI'O OTPHIATEILHOrO BOAHOIO OajaHca CyIIn
(Kmure wu gp., 1998). KommuecTBO ocaJoyHOro wmarepualia, KOTOpPOE B HACTOSIEE BpeMs
OTKJIQ/IbIBACTCS B BOJIOXPAHWJIMIAX MHPA, COUBMEPHUMO C PEUYHBIM TBEPIBIM  CTOKOM,
nocrynatormuM B okeaH (['opmikos, 2001). Ilpu sTom mpu oOmiel miomagy COBPEMEHHOTO
BOJHOTO 3epkana BojoxpaHumuil B 400 Thic. KM® HM3MEHEHMS HPUPOIHOM cpelbl MOJ HX
BO3/elicTBUEM mpomsomu Ha miomanu 700 Teic. KM%, a HepeycTpoHCTBO Xo3siicTBA — Ha
TeppUTOpHH B 1.5 MJIH. KM?, UTO MpEBBINIAET IUIOMAAb CAMHUX BOJOEMOB B HECKOIBLKO pa3
(ABaksH, JleGeneBa, 2002). Ilo muenuto K.K. Dnenpmireitna (2014), cozmaHue BOJOXPAaHUIIHILL
OTHOCUTCSI K KPYIMHEUIIUM MEpPONPHUATHSIM, HU3MEHSIONMM TPUPOJHYIO Cpeay B MaciTale,
COM3MEPUMOM  C MpeoOpa3oBaHUSIMU, BHECEHHBIMU ypOaHU3allMed, CEeNbCKUM XO3SICTBOM,
THAPOMETHOpaiel U JOObIYEH MOJIE3HBIX HCKOTTAeMBbIX.

OrneHuBasi MOJOKUTENbHBIE TMOCIENCTBUS co3naHusi Bojpoxpanununl, C.JI. Benapos (1979)
OTMeYaJl, YTO OHMU KaK Obl YBETWUMBAIOT MEXKEHHBIN CTOK PEK MOYTH BJBOE. DTO JEUCTBUTEIHHO
TaK, U 3TO OJHA W3 CTOPOH IOJOKUTEIHLHOTIO BJIMSHUS HAa MPOLIECC CTOKA €ro aHTPOIOreHHBIX
3BeHbEB — BoJoXpaHmwiuil. OAHAKO HE MEHee CYIIECTBEHHO, YTO MPH 3TOM MPOJOJIKHUTEIbHOCTD
BOJOOOMEHa B peKax, O3epaxX, PeYHbIX OacceiiHax MOKET H3MEHSThCS B HEOIArompUsTHYIO
cropony. [.II. Kaymmama  (1970) npulbimkeHHO  ONpEACTW,  YTO MPOJOKUTEIHHOCTD
BOJIoOOMeHa B pekax yxe k 1960 r. ma 3emne yasounack ¢ 20 cyrok g0 40. B 0Oacceiine
Bonru mocne monHOro ee 3aperyiMpoBaHUs W 3aBEpLIEHUs CTpouTenbcTBa kKackaga ['DC w
Bogoxpanmwuin K 1980-m rogam Bogooomen 3amenmics B 8-10 pa3 (Marapsun, 1983). U3menenus
HUKE TUJPOY3JIOB, B HIDKHEM Obede, 0OyCIIOBIEHBI BCE BO3pACTAIONIIUM OE€3BO3BPAaTHBIM
U3BIATHEM U U3MEHEHHEM pEeXUMa BOAHOTO M THAPOXUMHUYECKOro cToka. Co3/1aHHbIE YETOBEKOM
HCKYCCTBEHHBIE BOJOEMBI SIBIISIIOTCS THTAHTCKUMU OTCTOMHUKaMH. B pe3ynbrare pe3ko CHUKAeTCs

OKOCUCTEMBI: 5KOJIOI'MA U JIUHAMUKA, 2023, Tom 7, Ne 4



OKOJIOIT'MYECKUE [NOCJIEACTBUA CO3JAHUS ... BOAOXPAHWJIAIIL] ... 7

CTOK B3BEIICHHBIX M PACTBOPEHHBIX BEUIECTB, B T.Y. MUHEPAJIbHBIX OPraHUYECKUX, OMOTEHHBIX
1 MUKpoasiemMeHToB. Hanpumep, noctyrmienue TBepabix BemiectB B Kacnuiickoe mope ¢ Bomkckoro
OacceiiHa yMEHbBIIUIIOCH Ooiyiee, 4eM B 2 pasa, OmoreHoB u ocobeHHO ¢ocdaroB — B 3 paza.
Coxkpaiaercsi ¥ MOCTYIJICHUE BOJBI B YCThEBbIE OOJACTH pEK, KpyHHbIE o03€pa U MOpA.
Co3nanuie BOJIOXpaHUIIUI TPUBEIIO K PE3KOMY YBEIMYEHUIO TOTEPh BOABI 3a CUET HCHApEHHS,
a Takke OE3BO3BPAaTHOIO BOJMOMOTPEOJCHUS B TMONACPKUBAEMBIX HMH BOJOXO03HCTBEHHBIX
cucremax. [lo manneiM I'.B. Boponaesa (1982), yxe x 1980-m rogam npuTOK IpPECHBIX BOJA B
Kacnuiickoe Mope cHusmica Ha 35-40 xm® (moutu Ha 15%), B A3oBckoe — Ha 13 (Gonee uem Ha
30%), B Apanbckoe — Ha 75-80 (Ha 70%). B HacTosee BpeMs: 0€3BO3BpaTHBIC TOTEPH BO3POCITH BO
MHOTO pa3 U CTalIM NPUYMHON SKOJOTMYEeCKOM KaracTpo(dbl ApalibcKOro Mopst U mpobieM B
A30BCKOM MoOpeE.

MacmtabHple  M3MEHEHHS, BHECEHHbIE BOJOXPAaHWIMIIAMU B PEXHUM, KadeCTBO H
MIPOCTPAHCTBEHHOE PACTIPEJCIICHUE BOJHBIX MAacC M TNEPEHOCHMbIE HMH TOTOKH BEIIECTBA,
OoOyCIOBWJIM HE TOJBKO 3alNlAHUPOBAHHBIE HM3MEHEHHUS, HO M CTOJIb JK€ 3HA4YUMbIE T.H.
«IKONI02UYECKUE NOCIeOCMBUA» — COBOKYNHOCHb NPOYECcco8 Mpanchopmayuu npupooHotl cpeosl U
OMBEMHbIX pearkyull Kocucmem, NPUPOOHBIX KOMNIEKCo8 U ux KomnoHenmos. CIOXKHOCTD
M3Y4YEHUS U OLICHKU SKOJOTUYECKHUX MOCIEACTBUM 3aKII0YAETCS B TOM, YTO OHH, C OJIHOM CTOPOHHI,
pa3BUBAIOTCS CKPBITO, MOKA KOJIMYECTBEHHBIE W3MEHEHHUs IapaMeTpoB Cpeldbl HE JIOCTHTaOT
KPUTUYECKUX 3HAUYCHHUM, KOTOpbIE MPUBOAAT K HU3MEHEHHsM B Ouore. C Jpyroil CTOPOHHI,
HKOJIOTMYECKHE TMOCIEACTBUS CIENYIOT MO Ieno4yke TpaHchopMmalii NpupogHBIX (HaKTOPOB
U MOTYT OBITh yJaJeHbl B TMPOCTPAHCTBE OT MecTta Bo3aeicTBusg. I[losromy mocnencTBus
BO3JICHCTBUSI BOJOXPAHUJIUIN HAa OKPYXKAIOIIYIO Cpeay AOIro HeAoolleHHBaiuch. [loHawamy sta
npo0yieMa CBOJWIACK K PACCMOTPEHHUIO TPEUMYIIECTBEHHO TpaHC(HOPMAIUK BOJOXPAHMUIIHUIIL
U IPUJIETAIONINX TEPPUTOPUN. YCHIUSIMU MHOTMX YyueHbIX (ABaksaH, 1982, 1994; Aaksn
u ap., 1987; Asaksu, Jlebenera, 2002; Benapos, [psxonoB, 1976; Kouapsin, Jlebenera, 2014;
Ky3smuna, 2007; HoBukosa u ap., 2014; [1nucak, 1981; ITogonsckuii, 1998, 2003; Peretom, 1968;
Crapony6ues, 1986; Dnpenvmreiin, 1988, 2014; Starodubtsev et al., 2004) Obum H3y4YEHBI
1 OIICHEHBI OT/JAJICHHBIE B TPOCTPAHCTBE U BPEMEHM IPOLIECCH] U SBJICHUS B PallOHAX COKPAILEHUS
CTOKa W €ro akKyMyJlHH, a TakXke MPOCTPAaHCTBEHHO-BPEMEHHBIE TPOIECChl H3MEHEHHS
HKOCHCTEM CaMUX BOJOEMOB U Ha UX MOOEPEKbSIX.

[Ipomeccsl u  siBIeHUsT TpaHChOpPMAIIUU TPUPOTHBIX KOMIUIEKCOB, OIICHEHHBIE Kak
«HETaTHBHBIE», MOTPEOOBANM pa3pabOTKU NPUPOJOOXPAHHBIX MEPOMPUATUNH — TOIXOJ0B U
METOJIOB, OCIAOJSAIOMINX WIN KOMIIEHCUPYIOIUX UX pa3Butue (bskoHos, 1992; /lyoununa, 2001;
Hyoununa u np., 2011; HosuxoBa u np., 2015; Ilomonsckumii, 2003; Ilogonsckuii u ap., 2004;
[Ipupoanste ..., 2014; tabn. 1).

PaccmoTpenne Ttabmuibl 1 maer mnpeacTaBieHHE O TOM, 4YTO CO3JaHHE THAPOY3IOB H
BOJIOXPAHWJIMII MPU HUX 3aTPArvuBaeT TEPPUTOPHUIO PEYHOM TOJIMHBI HUKE O TEUYCHUIO, JCIbTY
Y IpUEeMHBIN BojoeM. Ha kakIoM M3 ydacTKOB BeAYHIMM (DakTOpoM TpaHCHOpMAIlUU Cpeabl
BBICTYIAeT M3MEHEHHE PEYHOTO CTOKAa: ero o0bhema, pekuMa M KadecTBa. [103TOMy OCHOBHOE
HaIlpaBJI€HUE MPUPOI0OXPAHUTENBHBIX MEPOIPUIATHI AJIsI PEILICHUs] BO3ZHUKAIOLIUX YKOJIOTHYECKUX
nmpobjieM — 3TO peryJdpoBaHWEe TIOKazaTene peuHoro croka (Jlanwmmos-JlanwmibsH,
Xpanosuy, 2010; Hanunos-anuness u  ap., 2007). IlpuponooxpaHuTenbHas HaydHas H
MpaKkTUYecKas JeATEIbHOCTh B POCCHM aKTMBHO pa3BUBAeTCsA, a I OAcCCEHHOBBIX OKpPYTOB
pa3paboTaHbl CXeMbl KOMILJIEKCHOTO HCIIOJIb30BAHUSI U OXPAHBI BOJHBIX OOBEKTOB W HOPMATHUBBI
JOTTYCTUMOT'O BO3JICHCTBUS XO3SIMICTBEHHON M WHOM JCATEIHPHOCTH HA BOJHBIC OOBEKTHI, BKITIOUAS
YCTaHOBJICHHE JOMYCTHMOTO O€3BO3BPATHOTO MU3BATUS CTOKA, SKOJOTHYECKOTO CTOKA M MOIMYCKOB.
Opnnako B OOJIIIMHCTBE PEUHBIX OACCEHHOB YKOJIOTMUECKHUI CTOK, B T.4. IMOMYCKU, HE PEATU3yeTCS
Ha TMpPAaKTUKE, YTO TMPUBOJUT K  YXYJIUIEHUIO COCTOSHHMS  BOJHBIX M MOMMEHHBIX
skocucteM (Hukurtuna, 2021).
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Ta6mmua 1. [IpocTpaHCTBEHHO-BpEMEHHBIE MPOIIECCHI TpaHC(HOPMAIIMK CPEJIbl, OTBETHBIC PEaKIIUN
OMOTHI, MeponpusiTHs 10 oxpane (ABaksH, 1994, 1998; Jlyoununa, 2001; dy6ununa u mp., 2011;
[Momonbckuit, 2003; Ilomombckuit um nap., 2004). Table 1. Spatio-temporal environmental
transformation, response of the biota, and conservation measures (Avakyan, 1994, 1998;
Dubinina, 2001; Dubinina et al., 2011; Podolsky, 2003; Podolsky et al., 2004).

; YyacTok IK0JOrn4ecKme nmocjaecCTBus
=
s . OTtBeTHBIE peakuu OMOThI
~| 1. Bepxuuii 0be Tpaunchopmanus cpeabl P ’
&) MepOoNpUsSITHS N0 OXpaHe
I1oArOTOBUTENBHBIH |- IEpecesieHne KUTETEH; CHMKeHNe YUCIEHHOCTH MHOTHUX BU/IOB
JTam: - U3MEHEHHE (bayHsl U GIIOpHI
- IOATOTOBKA JIOKa | MH(PPACTPYKTYphl OOIIUPHON
o |BOAOXPAHWIMINA M | TEPPUTOPHH (oporwu, Ilpupooooxpannvie meponpuamus,
CTPOUTENIBCTBO HAaCEJICHHBIE ITYHKTBHI, HanpaeneHHbvle HA KOMREHCAUUIo
MJIOTUHBL; IIOCTPOUKH) Yympauennozo o6uopanooopaszus
- [IOBBILLIEHUE (co30anue 0codo oxpanaemvix
OpakoHBEPCTBA HPUPOOHBIX MEPPUMOpPUIL)
- TuOeTb BBICOKOIIPOIYKTUBHBIX
3arorieHue OOMUPHBIX o ;
1 Hanonnenue ACTKOB CYIIIH T JIOE MTOMMEHHBIX 3EMEJIb;
BOJIOX PAHUJIUINA yi yut - TuOeTb JIOKAIbHOMN (IIOpPHI U
BOJIOXpPaHUITUIIIA ébayEEl HOHiM
" . H3MeHeHnEe BOTHOW PEYHON IKOCHUCTEMBI:
3MEHEHHE BOJTHOW CPEJIbl: >
A pedl - 3aMeHa peounbHOM (ayHbI
- 3aMeJJIEeHUE TPOTOYHOCTH;
6 6 Ha JINMHOQWIbHYIO;
- nepepaboTka 6eperos;
3ap 5 o ua p ’ - MIOBBILLICHUE CAMOOYUIIICHUS
- 3aUJICHUE Yallly;
AMeHeHe ’ 3 sTana pa3BUTHS BOJlOEMA:
eMIEDa or6 De N 1) noBbIIeHHE TPOAYKTUBHOCTH,
TEMIIEPATYPHOTO PEIKUMA,;
patyp p ’ 2) CHUKEHHE LIEHHBIX MPOMBICIIOBBIX
- IOBBILIEHUE )
) OYHKIIMOHUPOBAHKE N — BUJIOB PbIO;
BOJIOXPaHUJIUIIA o 6H§)K6HI/IC e HI:IX 3) sBTpOdUpOBaHKE, 3aMOPHBIE SIBJICHHUS,
PHb CHIDKEHHE PhIOOIPOTYKTUBHOCTH
Y4acCTKOB JIHA B JIETHUI
NIEPUOJL r
uapoMopdu3aIus TPUPOTHBIX
Ha noGepexse: o
HIEPHUO, qucxoz 3aJINBaHUE; KOMILIEKCOB MOOepekHii
HOII)LTof[meHI/Ie' > | Booooxpannas 30na na nobepesicve u
OOHAKEHNE Il;{a KOHMPOJb 3a cOOI00eHUeM pexrcuma
npupooononb306anUA
®
= 0
. TBEeTHbIE PeaKUH OMOTHI
=| 2. Huxnuii 6bed Tpanchopmanus cpeabl P ’
5 MEepoNpHUsSITHS N0 OXpPaHe
H3MeHeHne BHYTPUTOJI0BOTO
pacnpesiesieHUs CTOKa:
- COKpalIeHue 00bema - OCYXOZIOJINBAHHE NTOVMBI;
3 VY4acTok peku  |BECEHHHUX ITABOJIKOB M CPOKOB | - CHM’)KEHUE BOCIIPOM3BOJICTBA
HMKC TNIOTHHBI HX TIPOXOXKIACHUA, UXTUO(ayHbI;
- COKpaleHue oobema; - CHIDKEHHE PHIOONPOTYKTUBHOCTH PEKH;
- I3MEHEHUE TEMIIEPaTypPHO-
ro peXuMa BOJIbl B TaBOJOK;
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IMpoxoskenne Tadaunb 1.

- nepeopMUpoOBaHHE
THIPOTrpaprueCKOr CeTh
(CokpalleHre 9uciia npoToK

U IETBTOBBIX BOJIOEMOB,
COCPEI0OTOYEHHE PEYHOTO CTOKA
B OCHOBHBIX pycJiax)

§ YyacTrok IKo0JOrn4ecKme mocjecTBus
=¢
S| 2. Huxnmii obed Tpanchopmanus cpeabl OtBeTnble peakuum OHOTE,
Q MepOoNpHUSTHS N0 OXpaHe
CyKIIECCHOHHBIE NPOLIECCH B
PacTUTEIHLHOM MTOKPOBE B CTOPOHY
KcepoduTH3aIUN
- 3anTy0JieHre TPYHTOBBIX BOJI;
- TPAaHCTPECCUBHAS PO3Us Ynpaenenue pesccumom pabomut
3 VYyactok peku B PUIUIOTUHHOM YacTH Kackaoa 6000Xpanuiuuy, 6K1104as
HIDKE TIOTUHBI npeoenbHo 0ONYCMUMOoe U3bAmuUe
Peuno2o cmoka; IKono02uiecKue
HONYCKU 6 HUMCHUIL Obedh
3MMHHE TTaBOJIKH, ru0esh )KUBOTHOTO HACEIICHUS U
3aTOIJICHUE 3UMYIOIINX BUIOB | MPUOPEKHOBOAHON PACTUTEIHHOCTH
3HMHSISI TTOJIBIHBS ri0eh MUTPHPYIOIINX JKUBOTHBIX
- COKpallleHUE MPUTOKA PEUHOTO
CTOKA Y B3BCIICHHBIX BEIICCTB;
- OCOJIOHEHHUE BOJ/IBI BOJIOEMOB | - HApyIIEHUE JTUTOMOPQOIIeI0oTeHe3a
U TIPOTOK; (dbopMupoBaHUs AIEMEHTOB penbeda
- pa3pyllIeHHe BHEUTHETO Y TI0YBOBOOpA30BaHU);
Kpasi JICTbTHI; - CHUKCHHE TIIOAOPOIHS TT0YB
4 JlenbThl

- 00e/THEHNE YHCIICHHOCTH BUIOB

1 OMOpa3HOOOpPa3HUsT BOAHBIX

Y Ha3€MHBIX YKOCHUCTEM;

- CHUKEHHE MTPOAYKTUBHOCTH YTOIUN

[IpuemHsbI BOmoEM
(3aMKHYTBHIH)

- CHWJKEHHE IIPUTOKA BOJBI,

- IOHWYKEHUE YPOBHS BILIOTh
JI0 YCBIXaHMS;

- BO3pacTaHue
MUHEpaJIN3aluK BOJBI,

- CHW’)KEHHE TBEPOrO CTOKa

- TpaHcdopMaIis MPecCHOBOIHON
HKOCUCTEMBI B COJIOHOBATOBOTHYIO
Y TUTIEPTATUHHYIO;

- CHHDKEHHE YUCIEHHOCTH U
Pa3HOOOpa3usi MPOMBICIIOBBIX
BUJIOB PHIO;

- IpeBpalIEHUE XO3I1CTBEHHO
LIEHHBIX BOJOEMOB B HEMIPUTOJIHBIE
JUISL XO35IMCTBA

Ba)KHBIM JOCTUXCHUECM HpOBe)ICHHI)IX HaTypHI)IX I/ICCJ'ICJIOBaHI/Iﬁ 1 aHalin3a HAKOIINICHHBIX
3HaHUW OBUIO BBISIBICHHE Teorpaduyeckol JeTePMHUHHPOBAHHOCTH IMPOILIECCOB MPHPOIHBIX
KOMIUIEKCOB M TiepecTporiku 6uotsl (Kapakanos, 1977; Ilimucak, 1981; Starodubtsev et al., 2004).
WNubiMu cioBamu, 06110 00paliieHo BHUMAHKE, YTO OTBETHBIE PEaKIIuy OMOTHI 3aBUCST HE TOIBKO OT
BMEMIAIOMIMX JIAHAMAPTOB, ONPEICIISIONINX HANpaBIeHUE W CKOPOCTh TpaHCHOPMAITHOHHBIX
MIPOLIECCOB MEPECTPONKHU Cpeibl, HO U 30HAIBHO CTIEU(PUUHBL.

B nmanHO# paboTe mocTaBlieHa IeTb KPaTKO PacCMOTPETh B CBETE MMEIONIUXCSI COBPEMEHHBIX
JAHHBIX OCHOBHBIC HKOJIOTMYECKHWE TOCIEACTBHUS CO3JaHUS HUCKYCCTBEHHBIX BOJOEMOB JUIS
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HA3eMHBIX SKOCUCTEM HE TOJIbKO Ha TEPPUTOPUU MTOOEPEKbs, IPUIIETAIOIIETO K BOJIOEMY, HO U BHU3
[0 TEYEHUIO, BIUIOTH JO MPUEMHOr0 BOJOEMAa, B KOTOPHIA BmagaeT peka. IlocraBiieHsl 3amauu:
6osiee MOIPOOHO PACKPBITH OCHOBHBIE 0COOEHHOCTH BO3/ICHCTBHS BOJOXPAHIIIUINA HA SKOCHCTEMBI
U UX OCHOBHbIE KOMIIOHEHTHI (IIOYBBI, PACTUTEIHHOCTDH) MOOEPEkKbsi HA MPUMEPE BOIOXPAHUIIHIILL
CTeHON 30HBI Poccuu; oXapakTepu3oBaTh OCHOBHBIE 3KOJOTHYECKHE MOCIEICTBUS U TMPOOJIEMBI
B HIKHEM Obede; oxapakTepu3oBaTh pa3paOOTaHHBIE MPUPOJAOOXPAHHBIE MEPOIPHUATHS U
paccMOTpeTh Hay4Hble TO3WLMUU YYEHBIX B OTHOLICHUHM CIyCKa BOJOXPAHWIHIL U
MIPUPOIOOXPAHUTEIIHLHBIC ACTIEKThI ATOW MPOOIIEMBI.

MarepuaJjbl 1 METOIbI

Marepuanamu Il TaHHOW PaOOThI MOCTYKUJIM TaHHBIE COOCTBEHHBIX MHOTOJICTHUX ITOJIEBBIX
paboT Ha BOJOXPAaHWJIMINAX CTCMHONW 30HBI M ONMYyOJUKOBAaHHBIC HAYYHBIC WCCIICIOBAHMSI,
MoHOrpaduueckue o0000IIeHHS HAy4YHBIX HCCIEOBAHMM TIO0 9SKOJOTHYECKUM MpoliemMam
Ha BOJOXpaHWIMINAX, CO3AaHHBIX B OacceitHax pek [lona, Kybanu u Boaru, B ux HuxxHem Obede,
Ha JENbTOBBIX y4YacTKaX, a TaKXKe JAaHHbIE COOCTBEHHBIX MOJEBBIX HCCIEJOBAHMI MO MpobdiieMe
yChIXaHUsl ApalIbCKOIO MOpSi U COXpaHEHus 3kocucteM B aenpre Amyaapeu 1980-2000 rr.
(Novikova et al., 2023; Novikova, Kuz’mina, 2008). [IpuBnedeHsl TakKe MOCICIHUE TOCTHKCHHS
B 00JIaCTH TIPUPOJIOOXPAHHBIX PEIICHWHA TPU CO3JaHUM BOJOXPAHWIHIN Ha Tepputopuu Cubupu
(ITomonbckuit, 2003 ; ITomonbckuii u ap., 2004)

Obweti meopemuueckou niam@opmoll UCCICIOBAHUHN SBISCTCS IMPEACTABICHHE O TOM, YTO
BOAHBIN (DaKTOp SABISETCS BEAYUIUM B TpaHC(hOpPMAallMU UCXOIHBIX JaHAmadToB. B pesynpraTte ero
KOMIUICKCHOTO BO3JICHCTBUS HA MPHJICTAIOIINE TEPPUTOPUHN HCXOIHBIC aBTOMOP(HBIC JaHAIaPThI
MPUOOPETAIOT YEPThl M CBOMCTBA MONY- U TUAPOMOpPGHBIX. B cTenmHbIX palioHax B JIOMOJIHEHHE
K BOJHOMY (DaKTOpPy TOSIBJIICTCS COITYTCTBYIOIIHMA — 3aCOJICHHE, KOTOPOE COCTABIISCT €IIC OIHY
BETBb CYKI[ECCUOHOHBIX CMEH OMOTHI.

Ocnognoti memoouyeckuii npuem, WCIONb30BaHHBIA B JaHHOH paboTe, — CONPSKEHHOE
paccMOTpeHHe W3MEHEHUH, BHOCHUMBIX BHOBb CO3JaHHBIM HMCKYCCTBEHHBIM BOJHBIM OOBEKTOM
BBIIIIC M HIDKE THPOY3JIa, HA Pa3HBIX Y9acTKaX PeKH, B JCIbTE U B IPUEMHOM Bojgoeme. [Ipu sTom
oA «BOAHBIM (pakTOpOM» TOHUMAETCS M3MEHEHHE pEeXKHUMa HE TOIBKO TOBEPXHOCTHBIX,
HO W CBSI3aHHBIX C HHUMH IOJ3E€MHBIX BOJI, OIPEICIISIONINX BO3pACTaHWE WA COKpANICHHE
ruapoMoppu3Ma B yCIOBHUSIX W3MEHEHHUS PEKMMa 3aTUBaHUS U TIIYyOMHBI 3aJieraHusl MOJI3€MHBIX
BoA. OtBeTHble peakuuu OWOTBI HE TOJIBKO TeorpadUyeckd, HO U  IKOJOTUYECKU
neTepMUHUpOBaHbl. OmnpeneaeHHbIM KOJMYECTBEHHBIM 3HAUYEHHUSM BOJHOTO M COJIEBOTO PEKHUMA
OMOTOIIOB COOTBETCTBYIOT JKOJOTHYECKHE TPYIIBI BUAOB. [[JIsl M3ydeHUs W BBISIBICHUS Pa3BUTHS
COBPEMEHHOT0 THUApoMop(dH3Ma Ha JIOKATHHOM, JAHAIMIAQTHOM W PETHOHAILHOM YPOBHSIX OblLia

pazpaboTaHa cucTeMa KpuTepueB U mokasarenedt (DKoToHHBIE cucteMsbl ..., 2011; Ilpuponnsie
KOMIUIEKCHI ..., 2014; T1abn. 2) u cneuuansHsle metoauku (bamox, Kyrysos, 2006; HoBukosa
u ap., 2015).

Pe3yabTaTsl M 00Cy:KIeHUE

Bepxnuii bvegh cuopoyzna. Bogoxpanunuiia B T0JIMHAX PaBHUHHBIX PEK, B OTIIMYHUE OT TOPHBIX,
XapaKTepU3yIOTCs 3HAYUTEIbHON IIIOMIaIbI0 BOJHOTO 3€pKaja U 3aTOIUICHUS 3€Mellb Ha eIMHUILY
o0bema, HeOONbIIOW MakcuMaiabHOW (0ObIuHO He Oosiee 25 M) u cpeaneit (5-10 M) riryObunamu,
OTHOCHUTEJIbHO HEOOJIBIINM U3MEHEHHEM YPOBHS IpU cpaboTke (2-7 M), ¢ OOIBIIMMU U3MEHEHUSAMU
TUTOIIAN 3epKajia W OOHaXAOIIErocsl JHA, BBICOKOW WHTEHCHBHOCTHIO IepepaboTKu Oeperos.
JlnuHa paBHUHHOTO BOJOXPAHWIIMIINA 3HAYUTENBHO IMPEBHIACT MHUPUHY. [IpUIUIOTHHHAS YacTh
B 30HE IMIOJANOpa HMMEET HAWOONBIIYI0 IIUPHUHY. 31eCh C HaWOONBINEH CHUIIOH pPa3BHBAIOTCS
5PO3UOHHBIE TPOLIECCHI, THO MAaKCUMAJIbHO OOHa)KaeTcsl MpH HauboJIbIIel cCpaboTKe YPOBHSI.
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Tabauua 2. Uaaukatopel rugpomopdusma: mokasarend W kputepun. Table 2. Hydromorphic
indices: indicators and criteria.

Ne

IToxazaTenn

Kpurepun

Bonauwiin
dbaxTop

ATtMocdepHoe
yBIQKHCHUE

PagnanuoHubIit
WHJIEKC CYXOCTH,
COOTHOIIIEHHE
TeIia U Bjaru
(M. Bynbiko)

tyHapa — 0.5;

necHas 30Ha — ot 0.5 o 1;
crenHas — oT 1 710 2;
MIOJIYIYCThIHHAA > 2;
MyCThIHHAA > 3

I'mpporepmuueckuit
koddurment

I'.T. Censsaunosa;:
I'TK=10P/XT

I'TK > 1 — rymugHoe;

I'TK =1 — cybrymugHoe;
I'TK = 1<0.5 — cybapuanoe;
I'TK < 0.5 — apugnoe

[ToBepxHOCTHEIE
BOJIBI

3anuBanue
(AU TEeTEHOCTD
Y 4acTOTa)

citaboe — 10-15 gHell, He €KErogHOE;
cpeanee — 16-40 nHeit, exeroiHoe;
cuibHOe — > 40 gHel, exxeroaHoe

FPYHTOBBIC BOJBI

(o rmyOunHe
3aJIeraHus)

Pexxum noaromnieHus

cuipHOE — 0.3-1 M;
ymeperHoe — 1.25 m;
cinaboe — oT 2.5 10 S M

BosHbrit pexxuM 1movs

ruapoMopdHbIi pexxum — 0-1.5 m;
HOJYTUAPOMOPQHBINA pexxum — 1.5 M
(3 m);

aBTOMOP(HBIN PeXHM > 3 M

ITouBbI

(CaCO3)

MOBBILLIEHHAs! MOLTHOCTh TYMYCOBOT'0O ropr30HTa (A+B): 1715 1yroBaro- u JIyroBbIX
nouB — Oosiee 130 cMm, A BIaxXHO-ITIYToBbIX — Oonee 100 cm;

IIPU3HAKHA COBPEMEHHBIX OKMCIIUTENBHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB: TUAPO-
OKHCHbIE TUIEHKH Kene3a (OXPUCTBIX MSTEH), CH30BATOCTb, BKJIFOUEHNE MapraHIiie-
BO-XKEJIE3UCTBIX HOBOOOpa30BaHUil: ciaboe MposiBIEHUE JTYrOBOTO Mpolecca — oT 1
710 2 M, aKTUBHBIH JIYTOBBIN ITpoliecc (1Mo ryMycoBbIM rop.) — oT 50 1o 80 cm;
MIPU3HAKHU TJIEEBOTO MPOIIECCa;
ri1yOWHa HAIMYUS IEPBUYHOTO U BTOPUYHOTO rUIca (Ui CTEITHON 30HBI);
CBUJETEIBCTBO MOAHITHS/OMyCKaHUS KalWJUIIpHON KaliMbl ['B;

riyOuHa KapOOHATHOM IIECEHH WM Pa3MBITBIX MAJIEBBIX MATEH O€I0rIa3ku

Pactu-
TEIb-
HOCTBH

CtpykTypa cOOOIIECTB 10 COOTHOIIEHHUIO BUJIOBOTO OOraTcTBa M YUCICHHOCTH:
KHU3HEHHBIX (OPM pacTEHHIA;
10 OTHOILEHHIO K YCIIOBHSIM BOJHOTO peKrUMa OMOTOB (TMTPpOUTHI, TUAPODUTHI,
Me30(UThI, KCEPOPUTHI);
10 TUITY BOJHOTO NMUTaHus (ppeaToPuTsl, TPUXOTHUAPOPUTHI, OMOPODUTHI)
T10 3aCOJICHUIO MOYB (Me30(pUThI, Me30TaI0pUTHL, TaJTO(PUTHI);
(YHKIIMOHMPOBAHUE COOOIECTB: 3aMachl U CTPYKTYpa (PUTOMACCHI.

JKusorHnle

qI/ICJ'ICHHOCTB, IIJIOTHOCTB HOHYJ'ISILII/Iﬁ WHIWKATOPHBIX I'PYIIIT BUAOB

Mmuorumu uccnenoBarensmu nokazano (bamok, Kyrysos, 2006; HoBukoBa, Hazapenko, 2013;
HoBukoBa wu gp., 2014, 2015; Ilmucak, 1981; Ilpupoansie KoMIuieKChl ..., 2014;
DKOTOHHBIE CHCTEMHI ..., 2011;), 4TO Ha KPYMHBIX BOJOXPAHWIMIAX B PE3ylbTaTe H3MEHEHUE
BOJTHOTO PEKHMMa ydacTKa PEKH W MPEBPAICHUS €ro B BOJOXPAHWIIMIINEG HA OTKPBITBHIX Y4aCTKax
moOepekbsi aKTUBU3UPYIOTCS a0pa3sHOHHBIE MPOIECCHI; TIOJ BIUSHUEM JTUTEILHOTO 3aTOIUICHUS U
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BOJIHOBOM JIEATENIBHOCTH Ha IEPUOJUYECKH OOHAXKAIOIIEMCSl JHE IOJHOCTBIO pa3pyLIatoTcs
HCXOJHbIE IIPUPOJIHBIE KOMIUJIEKCHI; HAa y4acTKax MOOEpexkbs, MOABEPKEHHBIX KPATKOBPEMEHHOMY
3aJIMBAHUIO, OJHOBPEMEHHO UJIET CMBIB BEPXHUX TOPU30HTOB [I0YB M HAKOIIEHUE HA [TOBEPXHOCTU
OTJIOXKEHUH, TPUHECEHHBIX BOJOW B  MaBOAOK, (GOpPMHUPYIOTCA  THAPOMOpP(HBIE U
MOJYTHIPOMOP(HBIE MTOYBBI U PACTUTENbHBIE COOOIIECTBA; 3/1€Ch U Ha MPUJIETAIOIIEH TepPUTOPHUU
IIPOUCXOJUT AKTHBHOE IIONOJHEHUE M IOAIOpP TPYHTOBBIX BOJ; Ha HE3AJIMBAEMBIX Y4YacCTKax,
I/ TPYHTOBBIE BOJBI 3ajeraroT Ommke, 4eM 3 (5)M OT TMOBEPXHOCTH, HIYT MPOILECCHI
(dbopMHpOBaHUSA TOJYTHIPOMOP(HBIX NPUPOAHBIX KOMILUIEKCOB. PaHee cyliecTBOBaBIIME B
MCXOJHOM JaHmadTe MOYBBI, PACTUTEIBHOCTh U KMBOTHOE HACEJCHHE B MpOIecce aJanTaluu
K HOBBIM YCJIOBHSM BOJHOIO pEXHUMa HU3MEHAIOTCS B PA3HOW CTENEHHM B 3aBHCHUMOCTH OT
THJIPOJIOTO-TeOMOP(HOIOTHUECKUX YCIOBUN OMOTONOB U MX 30HAIBHOM MPHYPOUYEHHOCTH.

Boooxpanunuwe. Buympusoooemnvie npoyeccvl U usmenenue skocucmem. MHorue
HEraTUBHbBIE JKOJIOTMYECKUE NPOLECCHl, TaKMe KaK YyXYyIIIEHHE KauyecTBa BOAbl M CHU)KEHHE
PBIOOIIPOAYKTUBHOCTH, CBSI3bIBAIOT C TEM, 4YTO BOJOXPAHWJIMILA 3aMEUIAI0T BOJOOOMEH B
rHIporpaduecKoil ceTH pedyHbIX OaccelHoB. Tak, mocie COOpYKEHHs KacKala BOJOXPaHMITHIL
BOJI000MeH B OacceitHax pek Boarm m Jlnenpa 3amennuics B 7-11 pa3 (Muxaiinos u ap., 2005).
DKOJIOTUYECKUM CIIEICTBUEM JTOrO SBIsSeTCs cMeHa peodunpHON ¢(mopsl u  ¢dayHbl Ha
JUMHOQWIBHYIO, HO B TO € BpeMS 3TO CHOCOOCTBYET IOBBIIIEHUIO PBHIOOIPOAYKTUBHOCTH
U camoouuiatonie cnocoonoct Hool 3kocuctemsl. K.K. Dpenpmreitn (1998) nmoguepkuaer
BOXHYIO BOJIOOXPAaHHYIO (YHKIUIO BOJOXPAHWIMIL, T.K. MHOTME U3 HUX PpACIOJIOKEHBI B
ypOaHU3UPOBAHHBIX, CEIbCKOXO3SUCTBEHHO M IPOMBIIUIEHHO OCBOCHHBIX PEUYHBIX OacceiHax,
a OMora BOJOXpaHMJIMILA, pas3jiaras M CBs3bIBas 3arps3HAIOLIME BEILECTBA, IPEeIOTBpAILAET
9KOJIOTMUYECKYIO JIETPAIALIMI0 PEUHBIX IKOCUCTEM.

HauOonpmue mnpobiemsl Ui BOAONOJIb30BAHUSA, OCOOEHHO B CYOAapHIHBIX M apUAHBIX
pailoHax, COCTaBJISIOT IMPOLECCHl 3BTPOPHUPOBAHUS U «I[BETEHUS» — MACCOBOIO PA3BUTHUS CHHE-
3eJIeHbIX BOJOpOCIEH, mnepeopMupoBaHUEe OeperoB M HAKOIUIEHHE HAHOCOB — 3aWJIMBaHUE,
OCOJIOHEHUE BO/JIBI.

Dempoguposanue. IlpuurHa 3TOrO ABJICHHUS — aHOMAJIbHO BBICOKOE COJEpXaHHE OMOT€HHBIX
BELIECTB B BoJie. biarompusaTHas cuTyauus Ui pa3BUTUS ABTPOQUPOBAHUS CO3JAETCSI B CaMOM
BOJIOEME M3-3a 3aMEUIEHUS B HEM BOJ0OOMEHa, cTpaTh(UKaluu BOAHOM Macchl U 00pa30BaHUS
00€HEHHBIX KUCIOPOJOM MPUAOHHBIX ciI0€B. OCHOBHBIMM INOCTaBIIUKaMU OMOTE€HOB SIBISIOTCS
CEeNIbCKOXO35IICTBEHHBIE  yroJbss (MAmHsg W  NacTOMIa); KUBOTHOBOAYECKHE  (hepMbl;
ypOaHU3UPOBAHHBIE TEPPUTOPUM; ABTOCTPANbI, OCOOEHHOCTH HCIIOJIb30BaHUs. bBONBIIYIO pOIh
B IIOCTaBKE€ OMOT€HOB B IIepBbl€ TIOJbl CYLIECTBOBAHMS BOJOXPAaHWIMIIA WrpaeT alpasus.
Yacto OMOTEeHHbIE 3JEMEHTHl B BOJOEMBI IMPUBHOCITCS OoJjiee 3arpsA3HEHHBIMU MPUTOKAMU —
MasbiMu pekamu. Ha mepBoit cragum srpodukanus mo I'.IL. ['opuikoBy (2001) BBITISANT, Kak
MOJIOKUTEIBHBIA MPOLIECC, T.K. B TOJBKO YTO OOpa30BaHHOM BOJOEME OBICTPO IOBBIIIAETCS
MPOAYKTUBHOCTh BCEX HACENSIONIMX BOJOEM OpPraHW3MOB, B T.4. pel0 (HO OH HJET 3a CYeT
MaJIOLEHHBIX BHUJOB). 3aT€M MO MEpe Pa3BUTHUS IPOLECCa YHCIEHHOCTh IIEHHBIX MPOMBICIOBBIX
pBIO TOCTENEeHHO CHUXaeTcs. B koHeuHO# (a3e pa3BUBaIOTCA 3aMOpHBIE SBJICHHUS M HACTYyHaeT
oMmepTBeHHEe BojoeMa. OHO MPOUCXOAUT M3-3a TOrO, YTO KOJIMYECTBO OTMHPAIOLIETO
(UTOIUIAHKTOHA CTAHOBUTCSI OYEHb OOJIBIIMM U Ha OKHCICHHE MEPTBOTO OPTaHUYECKOTO BEIECTBa
pacxoayeTcsl MOYTH BECh PAaCTBOPEHHBIM KHcIOpoA. B rokHBIX paiioHax Onarogapsi CHIIBHOMY
IIPOIPEBAHNIO PA3BUBACTCS «IIBETEHHE BOJB» — MAacCOBOE PA3BUTHE CUHE-3EJIEHBIX BOAOPOCIEH,
4TO 0cOOEHHO XapakTepHo ais Llumnsgackoro Bogoxpanmnuma (Lumnsuckoe ..., 2011).

3aunusanue. Co3gaHue BOJOXPAHMIIHMILA MOXXET OBITh JIMIIEHO BCSIKOTO CMBICIA, €CIIU OHO
He onupaeTcsi Ha 000CHOBAaHHBIN MPOTHO3 TEMIIOB €ro OyAyIIero 3amiuBaHus. B HacTodiee Bpems
y’Ke CYIIECTBYIOT BOJOXPAaHWIIMIIA, MMOJHOCTHIO BBINOJIHEHHbIE HAHOCAMU U JIMIIEHHBIE (YHKIUN
HAaKONUTENII U peryisitopa pedyHblx Boj. McciaenoBaHusSIME MOCIEAHMX JIET IOKa3aHO, 4YTO

OKOCUCTEMBI: 5KOJIOI'MA U JIUHAMUKA, 2023, Tom 7, Ne 4



OKOJIOT'MYECKHUE [NOCJIEACTBUA CO3JAHUS ... BOAOXPAHWJIAIIL] ... 13

B [lUMISTHCKOM ~ BOJOXpaHMJIMILE  €CTECTBEHHBIM  penped  JHA  3alOJHEH  HAHOCaMH,
OHO BBINOJIOKEHO, UTO 3aTPYAHSAET CYyJOXO0/ICTBO, CTABILIEE OCHOBHBIM I10JIb30BATEIIEM.

JloHHBIE OTJIOXEHUS BOAOXpPAHWIHUINA (HOPMHUPYIOTCS 32 CUET aBTOXTOHHOTO OPraHHYECKOTO
BEIIECTBA, €XKEroJHO IOCTYMAIOIIEro B OCAJOK, M AJJIOXTOHHOTO: INPHUHOCHUMBIX PEKOH u
IIPUTOKAMHU HAHOCOB, IPOAYKTOB Da3pylIeHHUs OEperoB M MEJIKOBOJAMN, 30JI0BOIO Marepuala,
aHTPOIIOTeHHBIX cOpocoB. B Bomoxpanumumax ocemaer oT 85% 10 97% pedHBIX HAHOCOB.
AMEpHUKaHCKHE UCCIIEIOBATEIM HAa OCHOBAaHUM CTAaTUCTHKU CBSI3bIBAIOT CKOPOCTb 3anJICHUS
¢ pazmepamu Bojoxpanwinil. Haubosee kpynHble 3aMJIMBaIOTCS MEIJIEHHEE U B TOJ TEPSIOT MEHEe
1% obbema, a meakue — 10 3%.

Ilepegpopmuposanue bepe2oé — Hanboiee arpecCUBHBIA IPOIECC, TEM WM HHBIM CIIOCOOOM
MHULUHUPYIOIIMM [pOYMEe HETaTUBHBIE IIPOLECChl BHYTpU Bojgoema. VIMEHHO pa3MmbIlB Oeperos
MOCTaBIISIET MaTepuall JUIsl 3aWIMBAaHUS BOAOXpPAaHWIMIL. Ero mpupojHble NMpeanoChUIKU: PhIXJIbIE
MOPOJIbl, KPYTOCKIIOHHOCTh M MPHUIIIyOOCTh OEperoB, pa3BUTHE OIMOJI3HEH M JAPYIHX IPOIECCOB
OBICTPOrO  pa3pylIeHHus, OTCYTCTBUE WJIM CWIbHAasg HApYIIEHHOCTh BOJHOM M Ha3eMHOH
pPacTUTENBHOCTH; BETPOBOE BOJHEHME; IPOJOJDKUTEIBHOCTh JIEJOCTaB; YAaJeHUE NPOIYKTOB
aOpas3uu B10JbOEPErOBBIMI TEUEHUSMU; MIEpEMELIEHHE KOHTAKTa BoJja—0eper B TeUeHHUE ToAa.

B pasButum OeperoB BbIIEIAIOT JBa nepuoja. IlepBblii mepuon — cTaHOBIIEHHE, KOI/a
npeobnanaer spo3us. Bropoil mepuox — crabunuzanus, Korjga ONpPEAESIOIIMMHU  SBISIOTCA
nporecchl  akkymynsinuu.  OcoOeHHOCTH — TpaHC(hOpMAIMKM  ONPENENSIOTCS  30HAIBHO-
IPOBUHIMAIBHBIMU yCIOBUsIMU. OIHAKO HalM HAOIOJEHHS Ha BOJOXPAaHWIMIIAX TOKa3bIBAIOT,
9TO cTa0MIM3anus MPaKTUYecKu He HactymaeT. [Ipormecchl nepedopMupoBaHus OEperoB BCe eIie
aKTHUBHO IPOTEKalOT Ha mnobepexbe L{MMIIIHCKOTO BOJOXPAaHWIMIIA, CIOXKEHHOTO JIECCAMHU.
UccnenoBanus nokazanu (Lllymosa, 2013), 4To OHU HIYT OY€HB OJIM3KO K MPOTHO3Y, CACTaHHOMY B
CaMOM Hayajle CO3JlaHMsI 3TOro Bojoema. /[ npaBoro 6epera BOAOXpaHWIUILA XapaKTEepHO Oosee
MEIJICHHOE CMeIlIeHne OeperoBoil TUHUM cO cpenHeil ckopocThio oT 1.28 m/ron (moc. Huxuwmii
Yup) no 2.83 m/ron (XopoluieBckas) U 3aMe/UIEHHE BO BPEMEHM. 3a TOT e MEpPHOJ CKOPOCTH
CMeENIeHUs1 OeperoBol JMHUU JIEBOOEPEXKbS HM3MEHSIIOTCS COOTBETCTBEHHO OT 2.82 M/roa
(Mnsmens—CyBopoBckuit) a0 6.34 wm/rox (Ilpumopckuif) u oTMedaeTcss aKTUBU3ALUSA 3TOrO
mpoiiecca Bo BpeMeHH. 3a Oosiee ueM S50 set 6eper orcTynui oT 64.18 M y moc. Hwxkuuit Yup no
323.72m y xyt. [Ipumopckoro. OOImiell 3aKOHOMEPHOCTBIO SIBJIIETCSI U TO, YTO HauOOJbIINE
HaOJto/laeMble  BEJIMYMHBI CMEUICHHs] OEeperoBodl JMHMM BOJOXPAHWJIMIIA HMEIT MECTO Ha
IIPUILUIOTUHHOM Y4YacTKE M YMEHBIIAIOTCS 110 MEPE yIAIEHHSI OT HETO BBEPX IO TEUECHHUIO.

[ToaTromy cepbesHelimas mpoOieMa BOJOXPAHWIMI, CO3/JaHHBIX B CTEMHBIX pailoHaX Ha
JIECCOBBIX OTJIOKEHMSIX, — 3TO MperoTBpallleHue pa3sMmbiBa uX moOepexuil. C 3Toi 1enbro
MIPOU3BOJUTCS BAXHOE MPUPOJIOOXPAHUTEIHHOE MEPONPUATHE — OTCHINKA MOOEpek Ul KamMHeM,
a B HauboJiee CIOXKHBIX CIy4asx — yKperuieHue KaMeHHbIMU O10kamu (oo 1).

Ocononenue 600vbi. 110BbIIEHNE MUHEPAIN3AIIMY BOJIBI XapaKTEPHO Ji1 HEOOJIBIIUX BOJIOEMOB
CYXOCTETHOM MoA30HBI cTenmHoi 30HbI. Kak mokaszamu uccienoBanuss B Kammbikun (YnaHosa,
2011), ¢ TeyeHueM BpeMEHH MHUHEpaIM3alUs BOJAbI BOJAOXPAHWIMIL, CO3AAHHBIX JJISI MUTHEBOTO
BOJIOCHA0)KEHUS HACEJIEHUS M CKOTa, BO3PACTAET M IOCTUTAET 3HAUEHHH, IPU KOTOPBIX JajbHeIIee
UX UCIIOJIb30BaHUE HEBO3MOKHO. OJTHOBPEMEHHO MaJIaeT U PHIOONPOTYKTUBHOCTD 3TUX BOJOEMOB.

Tpancghopmayus npupoOHbIX KOMNIEKCO8 nobepedcull 6000XpaHUIULy TPOUCXOAUT O]
BIIUSTHUEM TIPSMOTO BO3JEHCTBHUS BOJHOTO (paKkTopa uepe3 3alMBaHHE U MOATOIUICHHE, TapaMeTphbl
KOTOPBIX 3aBUCAT OT KOJIeOaHUsl ypoeHs eodoxpanunuwa. EXerogHoe HW3MEHEHHE YPOBHS
OKa3bIBaeT BO3JICHCTBUE Ha MPUPOAHBIE KOMIUIEKCHI BCEHl TeppUTOpUM MOOEpEeKbs, U ITOT
YIPaBIISIONINHA (DakTOp 3aBUCUT OT BOJHOCTHU T0/1a M caM IMOJJIaeTcs yrpasieHuto. PaccMorpenue
€KEroJlHoro xona rpaduka ypoBHS BOAbl LIMMIISIHCKOTO BOJOXpaHWIMINA, IOJYYEHHOTO I10
JTaHHBIM YOPaBJICHUS THAPOY3JIOM, MoKazaio (puc. 1), 4ro 3a 7 JieT HAmUMX HAOMIOJEHUH TOJIBKO
B Tpex u3 Hux (2004, 2006 u 2008 rr.) npoucxoauio 3aTorjieHue nodepexbs. B ocrambHbie TOBI
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BOJIa HE JIOXOJMIAa 0 OEpPEeroBoro ycryrna B TeYCHUE HECKONBbKUX JieT moapsaa: ¢ 2009 mo 2013 rr.
YyacTku JHA BOJOXPAHHIIIUIIA, OCBOOOAMBIINECS OT BOJABI, CTAIN MOKPBIBATHCS MPOPOCTKAMU WB
u Tonosiedd. Camblii HU3KUI ypoBeHb oTMeuaics B 2011 r., korma B OCEHHE-3UMHHMM TEPHOJ OH
MPUOIM3UIICS K OTMETKE MEPTBOT0 00beMa, a ToJI0Bast aMIUIUTYAa KoieOaHus Obljia 9yTh BBIIIE 2 M
MIPU YCTAHOBJIEHHOM B HayaJie €ro SKCIuTyaTalnuu 4 m.

a) 0)

®oto 1. beperoykperuiechue Ha [[UMISHCKOM BOJOXpAHWIMINE: a) YKPEIUICHHE OJIOKaMH,
0) orceimka kamusMu (poro H.M. Hosukogoii). Photo 1. Shore stabilization at the Tsimlyansk
reservoir: a) using blocks, 0) using stones (photo by N.M. Novikova).

Puc. 1. V3MeHeHue YpOBHsS BOJOXpPaHHWIMIA B Tojabl HaOmMoIeHUH. Ycnoenvlie ob6o3naueHus:
YMO — ypoBenb mepTBOro oobvema, HIIY — HopmanbHblil nognopHsiii yposenb. Fig. 1. Changes in
the reservoir level during the observation years. Legend: YMO — dead storage level, HITY — normal

water level.
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PaccmoTpenne HAIMHHOTO psifa JNaHHBIX 3HAYEHUM AaMIUTUTYIbl TOJOBBIX KoyieOaHUI Ha
Humnsaackom Bogoxpanuiuiie (1951-2010 rr.) BBISABHIIO CTaTUCTUYECKH 3HAYUMYIO TEHICHIUIO
CHIDKEHHUS €KET0THOI0 U3MEHEHUS YPOBHSI €O BpeMeHHU co3aanus B 1951 r. k 2010 1. Ha 2 m.

I'pynmosvie 600vi. Ha 3ammBaeMplx ydacTKax INIyOMHa TpyHTOBbIX Boa — 0.5-1.5M, Ha
MOJTOIUIEHHBIX — 10 3 M u Oosnee. K oceHH TrpyHTOBBIE BOABI 3aryIyOJsiFOTCS MO CPABHEHUIO C
BECECHHUMH 3HAYEHUSIMU B CpelHEM Ha 1.5-2 M, MUHEpaln3alusl YBEJIWUYMBAECTCS HE3HAUYUTEIBHO.
HaGnronenust Ha CKBaKMHAX 3a TIIyOMHON BCKPBITUS TPYHTOBBIX BOJ M YCTAHOBHBIIUMCS YPOBHEM
MO3BOJIMIIM BBISIBUTH Hajuuue Hamopa. Ha roxHom mobepexxbe KpacHomapckoro BoJOXpaHUITUINA
MaKCHMaJIbHOE yaJIE€HUE 3TOM rpaHMIIbl OT ype3a BOJbl B MEXKEHb IIPOXOJAUT Ha paccTosiHUU 560 M,
Ha Humnsackom — 300 M, BecenoBckom — 541 wm, IIponerapckom — 107 m.

Bona BonmoxpaHmiuil MeHee MHUHEpPaIM30BaHa, Y€M IPYHTOBBIE BOJABI, U PACIPECHSET HX.
OTO MOATBEPKAACTCA TeM, 4TO B Oosiee OIU3KO PACHOJIOKEHHOM K Yype3y BOJbI 3alIMBaEMOM
y4acTKE I'PYHTOBBIE BOJbl OKA3bIBAIOTCS MEHEE MUHEPAIM30BAaHHBIMU, UEM B CIEAYIOLIEM 32 HUM,
Oozee ynaneHHOM He 3anuBaeMoM. OJIHAaKO B 30HE cpabOTKH, HA OOHAXKAIOIIEMCS JHE, BCKPHITHE
ONMM3KO pACIONIOKEHHBIX K IMOBEPXHOCTH TPYHTOBBIX BOJ HEPEAKO OOHApYKMBAET, YTO WX
MUHEpaIN3alKsl B HECKOJIBKO pa3 BbIIIE, YEM B BOJAOXPAHWIHIIIE.

Munepanuzauus 1 XUMHA3M ITIOBEPXHOCTHBIX U MOJI3EMHBIX BOJ| B 30HE BIUSHUS BOJIOXPaHWINL]
(Tabm. 3) COOTBETCTBYIOT 3KOJOTO-reorpauueckuM YCIOBHSIM BMEHIAIOMIMX JaHAmAa(TOB:
cceBepa Ha IOI MMHEpalIM3alMs BOJbl BOJOXPAHWJIMUIL BO3pAcTaeT, a XHMMHU3M H3MEHSETCS
c ruapokapbonatHoro B Hacrosmmx cremsx (KpacHomapckoe) Ha XJIopuaHO-Cyldb(GaTHBIA U
Ha cyNb(haTHO-XJIOPUIHBIN B cyxocTenHbIX Janamadrax (LlummnsHckoe). B mog3one cyxux cremnei
YBEJIMUYEHUE MHUHEpAIU3alMs BOJAbl BOJOXPAHWIMIL U  IOJA3EMHBIX BOJ  YCHUJIMBAETCS
PETMOHAIBHBIMU TE0JIOTUYECKUMHU YCIOBUSIMU — PACIOJIOKEHUEM MAaHBIUCKUX BOJOXPaHMIIUIL
(Becenosckoe u [Iponerapckoe) Ha MOPCKUX CHUIIBHO 3aCOJIEHHBIX OTIIOKEHUSIX.

Tadamua 3. ['mapoxuMUuYecKre TOKa3aTedd IOBEPXHOCTHBIX W TPYHTOBBIX BOJ IOOEpexuit
Bopoxpanwiuil. Table 3. Hydrochemical indices of surface water and groundwater at the shores of
the reservoir.

Boaoxpanuauie
XapakTrepucTuKa
Kpacnonapckoe | Hmmuasinckoe | BecesoBckoe | IIposnerapckoe
Munepanusauns Bone! 0.10-0.21 0.28-0.86 2.06-2.92 1.80-9.30

BOI[OXpaHI/IJ'II/IH_Ia, F/JI
Tum 3aconeHus BOIbI SO4-HCO; Cl1-SOq4 Cl1-SOq4 Cl1-SOq4

Munepanusauns 0.11-5.00 0.45-13.42 4.34-52.01 5.40-30.90
TPYHTOBBIX BOJ, I/

Tun sacoerus SO4-HCO; S04-Cl C1-SOq4 SO4-Cl

TPYHTOBBIX BOJI

B uccrnenoBanusx MCIONB3YIOTCA MOKA3aTeNd U KPUTEPUU BOJHOTO (akTOpa U KOMIIOHEHTOB
AKOCHCTEM (II0YB, PACTUTEIILHOCTH, JKUBOTHOTO HaceneHus). HekoTopele M3 HUX (TOYBBI) MOXKHO
OTHECTHU K KaTErOpUU KOHCEPBATUBHBIX, UX U3MEHEHHE MPOUCXOIUT MEAJIEHHO U OTPaXaeT TPEH/IbI
npoueccoB TpaHchopMaluu BOAHOTO (hakTopa, B TO BpeMsl KaK PacTUTEIbHOCTh U YKUBOTHOE
HaceJIeHUEe PearnpyroT akKTUBHO U HEMTOCPEICTBEHHO HA (DIYKTyallMOHHBIE U3MEHEHHUS.

Uccnenosanus 2004-2013 rr. IMoKa3aJu, qTO0 Hanboiee TyOOKH N3MEHEHUA
PACTUTENILHOCTH: B YCIIOBHUSX CTENHU M MYCTBIHU (POPMHUPYIOTCS a30HAIbHbIE JYTOBbIE U JIPEBECHO-
KYCTapHHUKOBBIE pacTuTenbHble coodmecTBa (HoBukosa u np., 2014; HoBuxosa, Hazapenko, 2013).
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B cocrtaBe KMBOTHOT'O HaceleHUs, 0COOCHHO OPHUTOKOMILIIEKCOB, MOSBIISIOTCS BUJIBI, XapaKTepPHbIE
Ui BOJIHO-OOJOTHBIX OHOTONOB. BomoxpaHwnuima co3garoT ONaronpusTHBIE YCIOBHUSA IS
OCTaHOBOK CE€30HHO MMWIPHUPYIOIIMX MTUL U MOAJAEPKUBAIOT HKOJOTMYECKUN KapKac Ha
pEerMOHAILHOM  YpOBHE, COXpaHss peakue W oxpaHsemble Buubl (YmanoBa, 2010;
[anoBanosa, 2013).  IlouBbl moOepexuii, Kak OKa3aloCh, MPETEPIECBAIOT  MEHBIIYIO
TpaHcOpMAaIMIO BCIEACTBUE 3aJUBaHUS, HO BO BpeMsi KPaTKOBPEMEHHOTO 3aTOIUICHUS CHIIBHO
HapylIaeTcsd T'yMYCOBBIII TOPU30HT, KOTOPBIM INEPEKPHIBAETCS NPUHOCHUMBIMHM I1E€CYAHBIMU MU
WIKCTBIMU HaHOcaMU. OCOOEHHOCTBIO apHJIHBIX PAllOHOB SBIISETCSA TO, YTO OJIM3KOE 3ajeraHue
I'PYHTOBBIX BOJI K IOBEPXHOCTHU Ha MOOEPEXbIX BOJOXPAHWIHUIL CO3/1a€T YCIOBUE JJI HAKOILIICHUS
cojieil, B pe3ylbTaTe 4Yero IOYBbI B 30HE 3aTOIUICHHS M MOJATOIUICHUS TPaHCHOPMHUPYIOTCS
B 3aCOJICHHBIE ¥  COJIOHYAKOBbIE BapMaHTbl. AH&JIW3 MaTEpUAIOB  SKCIEPUMEHTAJIbHbBIX
HCCIICI0OBAaHUM, BBIMIOJHEHHBIX B JaHHOW pabore, mokazan (Hazapernko u ap., 2008), yto u
B CTETIHBIX YMEPEHHO 3aCyIUIMBBIX AJUTIOBHAJIBHBIX aKKyMYJISTHBHBIX JaHAIa(Tax, B YCIOBHIX
M30BITOYHOTO YBIAXHEHHUS, CO3[aBa€MOr0 B BECCHHE-JIETHHM MEpPHOJ] BOJOXPaHHIUIIEM,
B UCXOJHBIX 30HAJIBHBIX aBTOMOP(HBIX MOYBAX Pa3BUBAETCS TJICEBBIM IMPOLIECC, YTO BBISABISAETCS
Ha OCHOBE MHAMKATOPOB — 10 HAJIMYUIO TUJIPOOKHCIIOB JKE€JI€3a U MPUCYTCTBUIO CU30BAThIX TOHOB
B IOYBEHHOM Tpoduiie. B CyXOCTEeNMHBIX CyXUX aJUTIOBHAIBHBIX aKKYMYJISTUBHBIX U CYXOCTEITHBIX
CYyXHMX JIECCOBBIX AaKKyMYJSTHUBHBIX JaHAmaTax MPOSBIAIOTCS BCE HHIUKATOPHl BTOPUYHOTO
rugpoMopdusma (tabn. 2). Hambonpmeid cremeHrn TUAPOTEHHON TpaHc(OpMaIuy IMOABEPTIHCH
CYXOCTEITHBIE CYXHE€ MOPCKHE aKKYMYIIATUBHBIC TaHAMADTHI.

OCHOBHOE MNPHUPOAOOXPAHUTEIBLHOE MEPONPUATUE HA BOJOXPAHWIMIIAX — OpraHU3aLUs
BOJOXPAHHOM 30HBI, IIUPUHA KOTOPOM COCTAaBISET, COTJIACHO COBPEMEHHOMY 3aKOHOJIATEIbCTBY,
200 m. Ee ocHoBHas 3a/aya — mepexBaT 3arpsA3HSIONIMX BEHIECTB, MOCTYIAOIINX C BOJIOCOOPOB,
3aHATBIX B OTOM 30HE CEIbCKOXO3AWCTBEHHBIMM IMOJSMU U HEIONYILIEHHUE XO3AMCTBEHHOU
JESITEIbHOCTH.

ConoctaBneHue MIMPUHBI  OPSIMOTO  BO3ACHCTBHUS  BOJAOXpAaHWIMIA HAa TOOEpexsbe,
oTpesensieMoi o JaJbHOCTU MOJNOpa U pa30aBiIeHUIO TPYHTOBBIX BOJ, C IIMPUHON BOAOOXpaHOU
30HBI Ha LIMMIISHCKOM BOJOXPAHMIHIIE MOKA3a710 (PHC. 2), YTO OHA y’Ke BO MHOTHX JaHmmadTax
Y MOXKET HE€ BBINOJHATH CBOMX (YHKUMH, T.K. OJM3KO pacrojiararouuecss K IOBEpXHOCTH
IPpYHTOBBIE BOJBl (<3 M) JIErKO MOIYT TIOMOJHATbCS BOJAAMU MOBEPXHOCTHOIO  CTOKA.
Ha KpacHogapckoM BOJOXpaHMIIUIIE €r0 BIMSHUE MPOSBISETCS Ha paccTOsSHUU OT 25 10 560 M,
Ha Humnsackom — okono 300 M, Ha BecenoBckom — 10 540 M, u Tosibko Ha I[lposerapckoM oHO
MeHb11e — ot 13 10 107 m.

Ilpupooooxpanumenvnas poab 6000Xpanunuly. ITOT ACHEKT CO3JaHHUS BOJOXPAHMIMIL
oOCyXXJaeTcsi peiKo, B TO BpeMs KaK B YCIOBUSAX CTEMHONW 30HbI MU OCOOEHHO IYCTBIHHOM
3Ta (PYHKIMS HCKYCCTBEHHBIX BOJIOEMOB IPOSBISETCS Haubojee SPKO M KaK IMOJIOKUTEIbHOE
aBiieHue. brarogaps oOpaTHBIM 3KOJIOTMYECKUM CBS3SIM, (POPMUPYIOIIUECS CUCTEMbI MPUPOIHBIX
KOMIIJIEKCOB Ha MOOEPEeXbIX COCOOCTBYIOT MPEOTBPAILEHHUIO 3arPs3HEHUS, 3aCOPEHHUS, 3aUJICHUS
U UCTOUIEHMS] BOJHBIX 00bEeKTOB. OHU MpeoTBpaIlialoT 3PO3HOHHBIE MPOLECCHI, MOAECPKUBAIOT
CTaOWIBbHBIA TUApoXuMHUUeckuil pexxum (I'pysneBa m ap., 2005). bnaronmaps HCKycCTBEHHBIM
BOJIOEMaM BO3HHUKAIOT PEJIKO BCTPEYAIOIIMECs B €CTECTBEHHBIX YCIOBUAX THAPOMOpGHBIE
OMOTONBI, BCJIEACTBHE YEro MOJACPKUBAETCS MOJHOTAa HPUPOIAHOTO  OMOpPa3HOOOpa3usl.
Ha mo6epexbe [lumnsackoro Bogoxpanmwmia B nepuoa Habmogaenuit 2004-2012 rr. B 30HE €ro
NpSMOTo (3aIMBaHUs1) U KOCBEHHOIO (MOJATOIJICHWE) BIHMSHMUSA BCTpedeHbl 253 BUAa pacTeHUM;
4 monruna 1 11 pasHOBUAHOCTEH MOYB C PA3IUYHBIMU MPOSBICHUEM MPU3HAKOB THAPOMOpPHU3IMA
B ouBeHHOM nipodure; 138 Bunos nrun (Ilpupoanste ..., 2014).

B cremHbIX M MYCTHIHHBIX pailoHaX MpU YCIOBUU CO3JAHUS 3aMOBEIHUKOB M 3aKa3HHUKOB
HA OCHOBE HCKYCCTBEHHBIX BOJOEMOB MOXET OBITh C(HOPMHPOBAH HKOJOTHYECKUN Kapkac,
B KOTOPOM 0CO00 OXpaHsieMble MPUPOJHBIE TEPPUTOPUH — 3TO siipa KOHLEHTPAlUU OHOTHI
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ruapoMopdHbeIXx O6moronos. IIpumepom mMoxer ciayxuth Pecnybnmka Kammbikus, rae ¢ 1936 r.
10 HACTOSIIIEEe BpeMsl CO3/1aHO 256 MCKYCCTBEHHBIX BOJHBIX OOBEKTa (B OCHOBHOM MAaJbIX)
u 3anoBegano 6osee 20. Uccnenoanus C.C. Ynanosoii (2010, 2011) moka3anu, 4To Ha BoJOeMax
Kanmpikuu BeTpeueHsl 6 TUIOB MOYB rufpomMopdHoro u 1 Tum mouys noxyruapoMopdHoro psaa.
Bce mouBbl  3aconensl.  @uopuctHueckoe  OoraTcTBO  mpeAcTaBieHo 179  Bugamu,
duronenoTyeckoe — 53 accomumanusamu 24 ¢Gopmarnuii. borarcTBoO NTHYBETO HacelCeHUS
cocraBisier 171 Bun nrun, u3 Hux 22 Buzaa BKIodeHbl B KpacHyro kuury P®. Ilockosbky
C TEYECHHEM BPEMEHHU BOJOXO35ICTBEHHOE 3HAYEHHUE UCKYCCTBEHHBIX BOJIOEMOB CHUKAETCS, HApSAY
C 3TUM TPOUCXOAMT BO3paCTaHHE UX cpenoobpasyrouieit ponu. brmaromaps Tomy, uyto Hamboiee
KpYIHBIE BOJOEMBI  SBIIAIOTCS  3alOBEAHUKAMH MECTHOTO U  (eepalibHOrO  3HAYCHMS,
OHU CTAHOBSITCS ONOPHBIMH D3JIEMEHTAMH 3KOJOIMYECKOr0 KapKaca TEPPUTOPHH, CIIOCOOCTBYS
YBEJIMUEHUIO JaHAMAGTHOTO U OHOJIOTMYECKOTO pa3Hoo0pa3us, JOCTUTAIOIIEr0 3HAUYMMOCTH
PETHOHAIIBHOTO YPOBHS.

Puc. 2. ComnocraBieHue NPOTSKEHHOCTH YYacTKOB C Pa3HBIMHM YCIOBHSMH BOJHOIO peXHMa
Y TpaHuiiel BojpooxpanHoi 30HBI (200 M). Venosuwvie ob6osnauenus: 2 — obcwixaromiee AHO, 3 —
3aJMBaeMblii ydacTok Oepera, 4 — NOJTOIUIEHHBIH Yy4YacTOK, KpacHas JIMHUS — TpaHUIA
BOJI00XpaHHoOM 30HKI, 0 o ocu X — GeperoBoit yeryn. Fig. 2. Comparison of the length of sections
with different water regime conditions and the boundary of the water protection zone (200 m).
Legend: 2 — drying reservoir bottom, 3 — flooded shore, 4 — flooded area; red line marks the border
of the water protection zone, 0 on the x axis marks the ledge of the shore.

Huoicnuii 6vegh — yqacTok peku HIDKE TUAPOY3Na. B 9Toil yacTu JOTUHBI PEKU SKOJOTHYECKHE
IpoLecchl U TpaHchopMallus NPUPOIHBIX KOMIUIEKCOB CBsi3aHbl (Tabn. 1) ¢ u3MeHeHneM oObeMa
U peXHMa CTOKa M CHHXKEHHSI COJIEP>KaHMsI B BOJIE B3BEILIEHHBIX HAHOCOB («OCBETJICHHUS» BOBI).

Yuacmox pexu 6 nHudcnem Ovege euopoyszna. Ha 3ToMm ydacTke peku B HaMOOJBINECH CTENEHU
MPOSBISIIOTCS.  BO3JCMCTBHUSL WU3MEHEHHOIO PEXUMa PEKU IM0J BO3JCHCTBHEM YCTAHOBJIEHHBIX
[IpaBun paboTHl BOJOXpAaHWIWINA W TOMYCKOB B HIKHUU Obed. Kak mpaBumio, Ha TEppUTOPUHU
Poccun HanosiHEHME BOAOXPAHUIIUIL IPOUCXOIUT 3a CUET BECEHHETO MTaBOJIKA, [IO3TOMY B HYXKHUUI
Obed BECHOM MOCTYyMaeT BOJABI MEHBIIIE, YEM B €CTECTBEHHOM PEKHUME, HO BO3PACTAET MOCTYIICHNE
B JICTHE-OCEHHUW W 3uMHMI nepuoabl. Tak, Ha Hmxkueit Bonre BcienctBue co3manus U pabOThI
KacKaJa BOJOXPAaHWJIMI] BECEHHUM CTOK YMEHBIIWICS B 2 pa3a, JETHE-OCCHHUN YBEIWYWICS B
1.5 pa3a, a 3umMHuUi — B 2.8 pa3a. DKOJOTUUYECKUM CIIEICTBUEM ITOTO SIBJISIETCSI «OCYXOOJMBAHUE
MOWMBD», T.K. CamMble BBICOKHME OTMETKM MOWMBI — TPHUBBI W MPUPYCIOBas BBICOKas IMOWMa —

OKOCUCTEMBI: OKOJIOI'A U INHAMUKA, 2023, Tom 7, Ne 4



18 JAHWIOB-HAHWJIbAH, HOBUKOBA, HASAPEHKO

nepecTaloT 3anuBaTbesa. Kpome TOro, NpouMCXOAUT M3MEHEHHE peXUMa TPYHTOBBIX BOJ.
Onu 3arnyOnisfoTcs, HO aMIUIMTyda WX BHYTPUTOZOBOTO KoOJeOaHHs CHJIBHO COKpalaercs,
B pe3yJbTaTe Yero 0oJbIlIe MPOUnX CTPAJaroT JpeBecHbIe BU B Tak, B moiiMme Bonru rubens q1y6oB
CBSI3bIBAIOT MMEHHO C 3TUM. BbICOKOypoO’KailHblE JIyroBbl€ LIEHO3bl CHIDKAIOT IPOAYKTUBHOCTh
M Ka4eCTBO, B HMX COCTaB BHEIPSIOTCA Hemoexaemble Buabl. Hampumep, B HmkHeM Obede
HoBocuOupckoro BogoXpaHWIMIIA Ha paccTosHuM okoso 100 kM OT ruapoysia MpOU30ILIO0
3aMeLIEHUE JIyTOBOW PaCTUTEIbHOCTU COPHOTPABLEM C JOMHUHUPOBAHUEM XPEHA.

[Ipomeccel  OCYXOAONMBAaHUS  YCWIMBAIOTCA TEM, YTO B pycle peKd pPa3BUBAETCS
TpaHcrpeccuBHas 3po3us. OHa HaUMHAETCSA Ha INPUIIJIOTHHHOM Y4YacTKe U 3aTEM paclpOCTpaHsAETCs
BHU3 10 TeueHHto. CKOpPOCTh €€ MPOABMIKEHHs COCTABIISIET A0 HECKOJIbKUX JECATKOB KUIOMETPOB
Broa. Tak, Ha HoBocuOMpCKOM BOAOXpaHWIMILE 3TOT IPOLECC Pa3BUBAJICA BHU3 IO TEUYECHHUIO
OT THJPOY3Ja CO CKOpOCThi0 12-15 KM B roj, U B HacTosIee BpeMs XapaKTepeH Ul ydacTKa
300 kM. OTHOBPEMEHHO TPOUCXOIUT yriyoneHue pycia. Ha Bonre, HUke MIIOTHHBI TIOCTIEIHETO,
Bomxckoro ruipoysina BbIsSBICHO yriryOjaeHue pycia Ha 1.5 M. DKOJIOTHYEeCKUM CIIEICTBUEM 3TOTO
SBIISICTCS CHIDKEHHS 3aJMBaHHUA NPUOPEKHBIX TEPPUTOPHA: MOWMEHHBIE YYACTKH MEPEeXOJIT
B PEXHUM HAANONMEHHBIX TEPPACHBIX YPOBHEH.

3umnsas nonviHbs BO3HUKAET B pe3ysibTaTe€ TOr0, YTO B 3MMHMM IMEpPUOJ C TeMIEpaTypoi
BO3/yXa HMXKE HOJIS B HWXKHUM Obe( M3 BojOXpaHMIMIIA cOpackIBaeTCsl BOAa C TeMrepaTrypou +8-
9°C, u3-3a 4ero y4yacTok peKku, NPUIIETAIOUINI K MIIOTHHE, HE 3aMep3aeT U 00pa3yeTcsl HENPOUYHbIN
JeIOBBI TOKPOB Ha MPOTSDKEHUM HECKOJBKUX KHJIOMETPOB. OTO CIYKUT HENPEOI0JIMMBIM
MPEMATCTBHEM MUTPUPYIOIIUM >KMBOTHBIM M CHJIBHO TOAPBIBAET MX YHCICHHOCTH B PE3yJbTaTe
rubenn, B 0COOEHHOCTH B IIE€PBbIE TO/IbI MOCJIE CO3AAHUS MHIPOY3Jia. DTO SIBIEHUE XapaKTEPHO IS
MaJloHaceJIeHHbIX pailoHoB Cubupu, uzyueHo u onucano C.A. [Togonasckum (1998).

3umnue nasoOKku XapakTEepHbI Uil HUXKHEro Obeda BOAOXPAHMIIMIL, CO3AAHHBIX Ul IieJei
TUJIPOHEPreTUKU. 3UMHUE PACXO/Ibl 371€Ch UMEIOT ropas/io OoJblIne 00bEMBI, YEM B €CTECTBEHHOM
pexxume. B pesynbpraTte BoAa pacmiiacThIBaeTCsl MO MOBEPXHOCTH JibJla U TYOUT PacTUTENBHOCTh U
KUBOTHBIE HacelleHne. 3MMHHE NaBOJKHM XapaKTepHbl JUIsl HIDKHEro Obeda Bonrorpaackoro
rujapoysna. Jlis yMEeHBIIEHUS ONAacHOCTH JTOTrO SIBJIEHUS PAacCMOTPEH pPEeXUM  paboThl
TUJIPO3JIEKTPOCTAHIINH.

Bonburyro npoGieMy MIOTHHBI CO3MAIOT ISl IEHHBIX BUIOB phIObI ([yOoununa u ap., 2011).
I'mapoysen cTaHOBUTCS TPETPaon Ui HEPECTOBBIX MHTPAIMH MPOXOJHBIX PHIO, YTO MPHBOIHT
K COKpAIIIEHUIO IUIOIIAAM WX HEPECTOBBIX CTallMi, a M3MEHEHHE pEeXHMMa IOMyCKa U YCIOBUH
OOBOJHEHMSI OCTABIIMXCS HEPECTHJIMIL CTAHOBUTCS NPUYMHOW COKpALEHUS UX YHCIEHHOCTH.
UYucaeHHOCTh IEHHBIX BUAOB PBIOBI KaTacTpO(UUYECKH CHU3WIACh K HACTOSIIEMY BpEMEHHU
Ha Bonre u Jlone — pekax, 3aperyJupoBaHHBIX BOJOXpPAaHWIUINAMHU. PHIOBI HE TOJIBKO MOTEPSIIN
CBOE MPOMBICIIOBOE 3HAUYEHHUE, HO U BO3HMKJIA Mpo0JIeMa MOTepH UX KaK BU/A.

Henomol u npuemnvlie 6odoemvl. Co3qaHNe BOJOXPAHMUIIUIL CIIOCOOCTBYET O€3BO3BPAaTHOMY
U3BATHIO BOJbI Ha BOJOXO3SHWCTBEHHBIE HYXKIbI, B PE3yJIbTAaT€ YEro COKpAIIAeTCs MPUTOK BOJBI
K JIeIbT€ U MPUEMHOMY BOJIOEMY, YPOBEHb H30JIMPOBAHHOIO BOJOEMa Ma/JaeT, BOJAOEM MOXKET
MCYE3HYTh, KaK 3TO CIy4Wwioch ¢ ApainbckuM MopeM ([lanunos-anunbsn, Xpanosuu, 2010;
Hanunos-Jlanunbsa u ap., 2005; Auddys3Hoe 3arpssHenue ..., 2020). bonbias yacte TeppUTOpUH
ero oOCOXIIero JHa TMpeJICTaBiIseT COJOHYAKOBYIO IyCTOIlb. B 1empTax pexk Amynapeu U
Celpaapby, MUATAIOMAX MOpPE, WAET OIYCTHIHMBAHWE, OXBATHBILIEE BCE KOMITOHEHTBI MPHUPOTHON
cpensl. Kak mokazanu Hamm uccienoanus (Novikova et al., 2023), B HEOCBOEHHOI 4acTH JIE€IbTHI
AMynappi MpPOAOIKAETCS TMPOIECC CMEHbl PACTUTEIbHBIX COOOIIECTB, XapaKTepHBIX IS
MOWMEHHBIX YCIOBUH, IPYTUMHU COOOIIECTBAMH, XapaKTEePHBIMU JIJIs1 30HAIBHBIX YCIOBHU MTyCTHIHU.
B cooOmiecTBax IpeBeCHBIX TYraeB HAET MPEUMYIIECTBEHHO CYKIECCHOHHBIM IIyTE€M, B TO BpeMs
KaK JUIs TPaBSHBIX M KYCTAPHUKOBBIX, OCOOCHHO TalO(QMIBHBIX HMX BapHUaHTOB, XapaKTEpHBI
MPEeUMYIIECTBEHHO KaracTpoduueckue cmeHbl. Ha wux wmecre mnocie rubenn o0Opa3yroTcs
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JUIMTENIbHOE BpEeMs HE 3apacTarollde IyCTOLIM, Ha KOTOPHIX IOJArOTAaBJIMBAIOTCS YCJIOBUS IS
BCEJICHUS BHJIOB, OTJIMYAIONIMXCS SKOJOTHEH OT mpeamectByromux. [lo Oeperam kaHanoB u
HCKYCCTBEHHBIX BOJIOEMOB B JIOKAIBHBIX THIPOMOP(HBIX YCIOBHAX C MOEMHBIM PEKUMOM
COXPAHSITCS U Jake BHOBb (OPMHUPYIOTCS pacTUTENbHbIE COOOIIeCTBA TYraifHOro THIIA.
[Tonmy4yeHHble AaHHBIE IO 3aCOJICHUIO IOYB (COJIeBbIe MPO(UIIM) AAIOT OCHOBAHUE CUYMTATh,
YTO OCHOBHOE IIOCTYIUICHHE COJIEH B HACTOsIIEe BpeMs MJET He M3 aTMocdepbl, a u3 OJIU3KO
3aJIEraloIlUX K IOBEPXHOCTH IPYHTOBBIX BO/I.

B ciyuyae cBA3u nNpUEeMHOI0 BOJIOEMA C MUPOBBIM OKEAaHOM IIPOMCXOIUT OCOJIOHEHHE €ro BOJ,
KaK, Hampumep, B A30BCKOM MoOpe. OTH IpPOLECChl OKa3bIBAIOT JOINOJHUTEIBHOE HETATUBHOE
BO3CHCTBUE Ha UXTHO(PAyHY M CHMIKAIOT HE TOJIBKO KAayecTBO, HO M IIPOMBICIOBOE 3HAuY€HUE
TpeOOBaTENbHBIX K Ka4eCTBY BOJIbI HanbOoJIee IEHHBIX BUIOB phIObI ([lyOununa u np., 2011).

IIpupoodooxpanumenvHuvle meponpusmus 6 HudxcHem Ovege. HeraTuBHble MpOLECCHI U SIBIECHUS,
pa3BUBAIOIIMECS HA Pa3HBIX ydyacTKax HIDKHETO Obeda ruapoy3iIoB, MOTYT OBITH B OIpEaeIIEHHON
Mepe ocialbieHbl NpU YCIOBUU YIPAaBJIECHUS PEXHMOM Kackala BOJOXPAHWIMIL C YYETOM
9KOJIOTMUECKUX TpeOOBAHMUN, COXpaHEHUs OHOpa3HOOOpa3usi M MPOJYKTUBHOCTU HSKOCHUCTEM
HIDKHEro Obeda M coKpalleHus 0e3BO3BPAaTHOIO U3BATHUS CTOKA IO BCel AMHe peku. B kauecTBe
MEPOTIPUSTHS JIJIsl BOCCTAHOBJICHUS! PHIOOTPOYKTUBHOCTH PEK M KOHEYHBIX BOJOEMOB B HUKHEM
obee pazpaboTaHbl METOJIMKU IO PACUYETY HKOJOTHYECKU IOIYCTUMBIX HU3BATUI BOJABI U3 pEK
1 o0bema 3kojorudeckux nonyckon (Ayoununa, 2001). OHu UCTIONb3yIOTCS B MOJENIN YIPaBICHUS
KackaJaMHu BojoxpaHuiauil Bomkckoro GacceiiHa. B oTHomenunu OacceifHa ApaibCKOro Mops
pelieHre npoOsieMbl cTabmin3aluu ApanbCKOro KpU3Mca BO MHOTOM 3aBUCHUT OT COXPaHEHMS
NpUTOKa K MOpIO B JenbTax Amymapeu 1 Celpmapsu cymMmapHo B obbeme 15-10 km’/ron
(HdyxoBusrii, 2017). st 3TOr0 HEOOXOAUMO MPOBECTH PEKOHCTPYKITUIO UPPUTAIIMOHHBIX CHCTEM,
CHM3HUTb HENPOU3BOAUTENIbHBIE PACXO/bl B MAaruCTpaJibHBIX W Ha IOJIAX, HPOBECTH TIIyOOKOe
npeoOpa3oBaHne AKOHOMHKH TISITH CpEIHEa3sMaTCKUX pPecHyOJIMK, HAIpaBICHHOE Ha CHUKCHHE
0€3BO3BpATHBIX NOTEPh B CEILCKOM XO3SHCTBE 3a CUET 3aMEHbI Ha OOJIBIINX IUIOAAAX BOJOEMKUX
KyJnbTYp (pHca, XJOMYaTHUKA) MEHEE BOJOEMKHUMH (Cajbl MIIOOBBIX KYJIbTYp). DTH PEKOMEHIALUN
obutn pazpabotanbl B 1990 r. (I'mazoBckuii, 1990), HO He OBUIM OCyIIECTBIEHBL. B TO ke Bpems
aKTUBHO BeJeTcs (uToMenuopanus OO0COXIIed YacTH MOPCKOIO JIHAa C IeJbI0 YCKOPEHHS
(dbopMHpOBaHUS YCTOWYHMBBIX JaHIIA()TOB U NPEAOTBPALICHUS PA3BUTHS IIECUaHbIX OYpb.

HecMmotpst Ha Bce BBISIBIEHHBIE HEraTHBHbBIE HKOJIOTMYECKUE MOCIEACTBHS, BOJOXPAHUIIUINA,
B T.4. KPYITHBIE, TPOJOIKAIOT CO3/1aBaThCsl BO MHOTHX cTpaHax mupa (Kouapsn, JleGenena, 2014).

BriBoabI

Bopoxpanunuia — oObIYHOE SIBICHHE HA BCEX KOHTHHEHTaX. BHOcHMble MMM H3MEHEHHS
JOCTUTIIN TUTaHEeTapHOro Macitadba. OHM nepenarTcs yepe3 U3MEHEHHE BOJIHOTO peXHrMa B Jalle
BOJOXPaHWINILA M HA €ro MOOEpeXbsAX, BHU3 MO TEUCHUIO PEKU BIUIOTH IO AENBT U MPUEMHOTO
BOZIOEMA. DKOJIOTUYECKUE IOCIIEJCTBUS — OTBETHBIE PEAKIMH HKOCHUCTEM M HX KOMIIOHEHTOB
Ha U3MEHEHUsI BOJHOTO pEXHMa — COOTBETCTBYIOT MX 3HaKy (yBEJIMYEHHE WM COKpalleHHE
BJIar000€CIEYeHHOCTH ), 3aBUCAT OT BMELIAIONIEro JaHAmadTa U 30HAJIbHO ClienuUYHBL.

B coBpemeHHBIX cCTeNmHBIX JaHAmadTaXx BOAOXPAHWIIMINA CTAd BaXHBIM JJIEMEHTOM
Tpanchopmanuu TpUpoaHOU cpenbl. Ha ux moOepexbsx Toa BIWSHUEM HW3MEHEHUS peXuma
pPEYHOTO CTOKa 3aBEPIIMJIMCH MPOIECChl TUAPOTCHHON TpaHchopMmamumu  JTaHIIIa(TOB:
c(OpMUPOBATIUCH MPUPOJIHBIE KOMILJIEKCHI, TPUYPOUEHHBIE K YCIOBUSM €XETOJHOIO 3alluBaHUs,
MOATOTUICHUSI U OCBOOOXKIEHHUS IHA OT BOABI HAa KOPOTKUW MEPHOJ] BPEMEHU. Y PaBISIONINMA
(akTOp UX MHOTOJIETHEW JUHAMMKH — €KETO/IHbIe KOJIeOaHUs yPOBHS BOJIOXPAaHUIIHIIA.

[[InprHa BoJ1I0OXpaHHBIX 30H, cocTaBisomas 10 200 M [uisi KpYIHBIX BOJOXPAHUIIUIL, MEHBIIIE
JNAIbHOCTH  pacHpOCTpaHEHUsT  BIUSHUS  BOJOXPAHWIMI] Ha  TEPPUTOPUU  TMOOEPEXbs,
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MPOSIBIIAIONIETOCA Yepe3 TMOANOp MW pa30aBieHWE TPYHTOBBIX BOJ Ha KpacHOZapckoMm
BojoXpanmiuiie ot 25 1o 560 M, Ha Humnsiackom — okono 300 M, Ha BecenoBckom — 10 540 M, Ha
[Tponerapckom — ot 13 mo 107 m. IlpencraBnsiercss 1menecooOpa3HbBIM yCTaHABIMBATH IIUPUHY
BOJI0OXPaHOM 30HBI IO TPAHHUIIE TPSIMOTO BO3JICHCTBHUS BOIOXPaHHMIIMIIA HA TOOEPEKbE.

dopmupyronmecs: CHUCTEMbl MPHUPOJHBIX  KOMIUIEKCOB Ha MOOEPEkKbSIX  CTAHOBSATCS
OMOMEIMOPAHTAMHU: CIOCOOCTBYIOT TPEAOTBPAIICHUIO 3arps3HEHUS, 3aCOPCHHUS, 3aWICHHUS |
UCTOIIEHUSI BOJHBIX O0BEKTOB. OHU MPENOTBPALIAIOT SPO3HOHHBIC MPOIECCHI, MOAIEPKUBAIOT
CTaOMIBHBIA THIPOXUMHUUCCKUH PEIKUM.

Eﬂaroz[apsi I/ICKyCCTBCHHBIM BOOJOCMaM B apI/II[HbIX yCJIOBI/IHX CTGHHOﬁ 30HBI BOBHHUKAKOT pCIIKO
BCTPEUAIONIUECS B €CTECTBEHHBIX YCIOBHAX THIPOMOP(HBIE OHOTONMBI W IOIJICPKUBACTCS
MpUPOIHOE OMOpa3HOOOpa3re MOYB, PACTUTEIILHOCTH, )KUBOTHOTO HACEIICHUSI.

[TpupomooxpaHuTeabHas JACATCILHOCTh [0 CMSTYCHUIO WM JIMKBUAAIIMH HETATHBHBIX
HKOJIOTUYECKUX TMOCIEICTBUIA Oa3upyercsi, Ha YHPaBICHUH OOBEMOM, PEKHMOM U KaueCTBOM
pPEYHOr0 CTOKa, W, B TIEPBYKD OYepe/lb, Ha COKPAIICHUU OCE3BO3BPATHOIO H3BATHUS CTOKA U
NPUOIMKEHUH €TO PEKUMA K €CTECTBEHHOMY.

Qunancuposanue. Pabora BeImonHeHA B pamkax TeMmbl Ne FMWZ-2022-0002 roc3amganus
Wuctutyra Bomaubix mnpobiem PAH «MccnemoBanusi Te0d3KOMOTHYECKMX — MPOIECCOB B
THJIPOJIOTUYCCKUX CHCTEMaxX CYIIH, (OPMHUPOBAHUS KaueCTBA MOBEPXHOCTHBIX M TOJ3EMHBIX BOJ,
po0JieM yrmpaBieHUs] BOAHBIMHU PECypCcaMu U BOJONOIB30BaHUEM B YCIOBHUSX U3MEHEHHI KIIMMaTa
Y aHTPOIIOTE€HHBIX BO3JICHCTBUI».
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Water reservoirs are so common worldwide that the changing they bring have reached a planetary
scale. Water regimes are changing in the basins and on the shores of reservoirs, along the rivers and all
the way to river deltas and receiving water bodies. Ecological consequences, i.e. a response of
ecosystems and their components to changes in the water regime, are expressed in the increase or
decrease of water availability, depend on the landscape and have zonal specificity.

Our research explores the largest reservoirs in the steppe zone of the European part of Russia, in
the deltas of the Volga and Amu Darya rivers, and the Aral Sea Region. Additionally, we have
analyzed an extensive list of scientific literature for the article.

In modern steppe landscapes, reservoirs are an important factor transforming the natural environment.
Under the influence of changes in the regime of river runoff, the hydrogenic transformation of
landscapes came to its end on the shores of reservoirs, i.e. natural complexes that are adapted to annual
flooding have been formed on their shores. Meanwhile, their exposed bottoms become overgrown
with pioneer communities, the long-term dynamics of which depends on annual water level
fluctuations.

Artificial reservoirs are the reason for formation of hydromorphic biotopes in arid conditions of the
steppe zone that are rarely found in natural conditions, and also for a maintained natural biodiversity
of soils, vegetation and animals.

Negative ecological consequences in the lower pools of reservoirs in the steppe zone are especially
strong in the river deltas and receiving water bodies. They are caused by changes in water regime and
increasing irretrievable and partial withdrawal of river runoff due to cascades that have appeared on
the rivers after an arid warming in the river basins.

Environmental protection activities to mitigate or completely eliminate these negative consequences
are based on the management of the volume, regime and quality of river runoff directed to the lower
pools of hydrosystems. For Russia, schemes of integrated use and protection of water bodies, as well
as norms of permissible impact of economic and other activities on water bodies, including
permissible irretrievable withdrawal of runoff, environmental flow and water releases, have been
developed. However, our studies showed that ecological runoff (including release of water) is not
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carried out in most river basins which worsens the condition of aquatic and floodplain ecosystems.
There are water protection zones on the shores of reservoirs, up to 200 m wide on the largest
reservoirs. We found out that this protection zone is smaller than the influence zone of reservoirs on
the shores, which manifests itself in backwater and groundwater dilution: zone of the Krasnodar
reservoir is from 25 to 560 m, about 300 m on the Tsimlyansk reservoir, up to 540 m on the Veselovsk
reservoir, and 13 to 107 m on the Proletarsk reservoir. It is practical to set the width of the protection
zone along the boundary of direct impact of the reservoir.

At the same time, the natural complexes forming on the coasts become biomeliorants, i.e. they prevent
pollution, siltation and depletion of water bodies. These complexes hinder erosion, maintain stable
hydrochemical regime and biodiversity of coastal aquatic ecosystems, which are limited in the
steppe zone.

Keywords: water reservoir, upper and lower pools of the hydroelectric system, river deltas, receiving
water bodies, water regime, runoff volume reduction, water factor, hydromorphic soil indices,
vegetation, animals, evaluation -criteria, ecological consequences, salinization, environmental
protection measures, steppe zone.
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Pecniybnmka KanMbikust — 3TO caMblii 3acylIUTUBBIA PETMOH Ha IOro-BOCTOKEe EBporieiickoil yacth
Poccun. Cpemnu cyobexkrtoB Poccuiickoit ®denepanuu oHa 00JajlaeT HAUMEHBIITUMH CyMMapHBIMHU
BOJHBIMH pecypcaMH. B maHHOI cTaTbe oOxapaKkTepu3OBaHBI BOJAHBIE PECYPCHl PECIyOIHKH,
WX pacrpeielicHue TI0 TEPPUTOPUH B €CTECTBEHHOM M CO3JIAHHOM YeOBEKOM THpOrpaduvecKoil ceTu
W OpPOCHTENBHBIX CHCTEMaX, a TaKKe pPacCMOTPEHO HCIOIb30BaHNE IPUBICYEHHOTO CTOKa H
KauecTBO BoA. (OCHOBHOM HWCTOYHMK HWHGpOpPMAIMKA Ui JaHHOW paboThl — 0a3a JaHHBIX K
«Bogoxo3zsiictBennorr kapre PecmyOmukm Kammbikus» (2003), coctaBieHHass W TIOMOMHSEMAs
aBTOpOM MaTepruajIaMyu JUCTAHHUOHHOI'O 3O0HAUPOBAHHUA MW CTATUCTUYCCKHUX CIPAaBOYHUKOB II0
BOJHBIM pecypcaM W BoaHoMy xo3siictBy Poccum (2000-201971r.), a Takke maTepuanaMu
JONTOBPEMEHHOT'0 TE€0IKOJIOTMYECKOT0 MOHUTOPHHTA 33 KIIOUEBBIMA BOJHBIMH  OOBEKTaMH
KanMmblkun B OTAENE SKOJIOTMYECKUX HCCIeNoBaHUNA HHCTHTyTa KOMILIEKCHBIX HCCIIENOBaHUI
Pecrryonmukn Kanmeikust (MKHUAT).

AHanu3 KapTel BBISIBUI, YTO THApOrpaduyecKasi CeTh peciryOIiKy pa3BUTa OYeHb c1a00, HACUUTHIBAS
137 pex obmieit mporsmxéHHOCTBIO B 4007.9 kM 1 ryctotoii B 0.05 KM/KM?. DTH peKH OTHOCATCS
K OacceitnaM nBYX Mopeit — A3zoBckoro u Kacmmiickoro, 6onpmas gacts ux MaaoBogHas (0.5-1.0 i/c),
OHM TIpUHAUIeKAT K OeccTouyHBIM paifoHam 3amaaHo-Kacnmiickoro Oacceifrma. OOmias rmiomaab
TEPPUTOPHH, OTHOCSAIIEHCS K 0ECCTOYHBIM paifoHaM, cocTaBisgeT 49.2 Teic. kM. B HacTosmee BpeMs
B Kanmpiknm HacumthiBaercsi 314 BOAHBIX OOBEKTOB, M3 HUX 256 — 3TO MCKYyCCTBEHHO CO3/IaHHEIE
(121 mpyn u 135 Bomoxpanmmmm), 43 mameie pexkd W 15 o3ep. MckyccTBeHHOE MPOMCXOXKICHHE
OONBIIMHCTBA BOIHBIX OOBEKTOB CBA3aHO C HEOOXOAMMOCTBIO CE30HHOTO M MHOTOJIETHETO
peryaupoBaHusl pPeXHMa PEYHOrO CTOKAa AJISl XO3SICTBEHHOro Hcmoibs3oBaHusa. Hecmorpsa Ha TO
YTO Ka)KAbIM BOIOEM MMEET CBOU XapaKTEpHbIE OCOOEHHOCTH, BCEM MM CBOWMCTBEHHBI OOLIME YEPTHI:
HECTaOMJIBHOCTh  THUAPOJIOTUYECKOT0 U THAPOXMMUYECKOIO PEXHMOB, PpE3KOE HM3MEHEHHE
MUHEpaau3alid BOX B 3aBHCHMOCTH OT KOJHMYECTBA IIOCTYIAIOIIErO CTOKA IO rOAaM W BHYTPHU
CE€30Ha, 3HAYHNTENbHAS 3aMIICHHOCTh, OMHOCTh (DIIOPHI U (hayHBI.

B 3aBucumocTu OT reorpaduyeckoro MmojaoKeHUs! MCKYCCTBEHHBIC BONOEMBI ACIATCA HAa 3 TPYIIIBL:
chopmupoBanHble Ha [Ipukacnmiickoil HU3MEHHOCTH, Ha EpreHWHCKOW BO3BBINIEHHOCTH, B Kymo-
Masnbruckoid BnaguHe. MeJKrue HCKYCCTBEHHBIE BOJOEMBI PACHOJIOXKEHbI B palioHe EpreHuHCKoi
BO3BBHIIIEHHOCTH, a UX pa3Mephl 3MeHsoTcs B npeaenax ot 0.011 1o 5.84 km?. Ha Ipukacrmiickoit
HU3MEHHOCTH HX pa3Mepbl BapbupyioT oT 0.087 1o 51.54 km?. Camble KpymlHBEIE HCKYCCTBEHHBIE
BozoeMbl pacrnonaratorcsi B Kymo-MaHbIUCKOH BHaguHe, T€ MaKCUMallbHbIE 3HAU€HHs IUIOLIAIN
BOJHOM MOBEPXHOCTU paBHBI 782.99 KMZ, a MUHEMaIbHBIE qocTuraroT 0.02 kM?.

KauecTBeHHbIM aHaNM3 BOA MPAKTHYECKH BceX BonoeMoB KanMbIKMM TOKa3aj, 4To BOIABI B HHUX
COJIEHBIC U OYECHb COJICHBIE, & CPEAHME MHOIOJIETHIE 3HAUEHHs] MUHEPAIU3aLlUi TOBEPXHOCTHBIX BOJ
koneomoress ot 1.7 go 10.5 r/n. ['mpponornyeckuii pexxuM OONBIIMHCTBA MECTHBIX BOJOXPAHMIIHII
XapakTepu3yercss HecTaOMIIbHOCThIO 00beMa, BOJHOTO 3€pKajla, yPOBHS, MUHEPAJIM3alli, BEICOKUM
HCTIIapeHreM, 3aMeUIEHHBIM BOI00OMEHOM, ¢1a00i MPOTOYHOCTHIO M, KaK CIESICTBHE PAaCIIONOXKEHUS
B YCJIOBHSIX JKapKOT0o KJIIMMaTa, HAKOIUICHHEM XUMUYECKUX U TOKCUYHBIX BELIECTB.

B ycnoBusix OrpaHMYEHHOCTH M HECTAOMJIBLHOCTH (HOPMHUPYIOIIUXCS BOOHBIX pecypcoB Kaimbikum
pacyeThl MOKA3bIBAIOT, YTO CPEIHEMHOTOIETHHH 00BeM TOI0BOr0 CTOKAa cocTaBiseT 1.64 km’/rog,
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a TIOTCHIMAbHAS BOJOOOCCIEUEHHOCTh OJHOTO JKUTENS CyMMapHBIMA BOJHBIMH peCcypcaMu —
5.61 Thic.M’/ron.  UMetommecs cOGCTBEHHBIE ITIOBEPXHOCTHBIE BOMHBIE PECYPCHl  SBJIAIOTCS
COBEPILICHHO HE MPUTOMHBIMU JJIsi BOJAOCHAOXCHHS HACEICHHS, a TOA3CMHBIE — OOJbIIEH YacThIO
HUMCIOT BBICOKYIO MHUHCpAIU3AlUI0, OJHAKO UCIIOJB3YIOTCA MJIA NUThA U NPUTOTOBJICHUA MUKW ITOCIIC
BOJIONOATOTOBKKM. Ha ceromHsimHuii IeHb CyHIECTBYIONIUE B PECHYOJMKE MOIIHOCTH U TEXHOJIOTHH
OYHCTHBIX COOPYXEHHH Ha JEeHCTBYIOIIMX BOAOMPOBOAAX HE MOTyT OOECIeuuTh Oapbep s
peaIbHOTO YPOBHS 3arpsi3HEHHUH, KOTOPBIM MOCTOSHHO PAcCTET, a aJIeKBaTHBIE Mephl Mo 00paboTKe
BOIBI OTCTalOT. BojomorpeGieHue U3 COOCTBEHHBIX MCTOUHMKOB cocTaBjiser S50 MJH. M°/Tof.
JeduuT, MoCcTOSHHO HCIBITBIBAEMBI BOIHBIM XO3SHCTBOM PECITYOJIMKH, TOKPHIBAETCS 3a CUET
momgayv BOAbI M3 HWCTOYHHMKOB, PACIOJIOKCHHBIX 3a MNpCACiaMH €€ TI'paHull, T.C. A NHUTHLCBOI'O
BOJIOCHA0XKEHHS HACEJICHHS, KMBOTHOBOJCTBA M MPpPUTAIMU MPUBJICKAIOTCS BOIHBIE pecypchl (700-
750 MiH. M’/TOT) M3 CONMpENENbHBIX TEPPUTOPUI M m3 GacceifHOB Takux pek, kak Bomra, Kyma
u Tepek.

21.]'[5[ IIPOU3BOJCTBCHHEIX, CENIbCKOXO3SIMCTBEHHBIX U COLIMAJIBHBIX HYXA W MpEeAOTBpalICHUA
HEraTUBHOTO BO3JcicTBUs BoJ B KanMmblkum (YHKIMOHUPYET BOJOXO3SHCTBEHHBIH KOMILIEKC,
cosnaBapimiics ¢ 1937 o 1972 1. 1 BKIIIOYAIONIUN B CeOs:

¢ 3 IpyNmNOBBIX MACTOUIITHBIX BOIONPOBOAA 00MIEH MPOTsHKEHHOCThIO 1200 KM;

¢ Yorpaiickoe Bogoxpanunuiie 1 Yorpaicknii cOpOCHON KaHal;

® 3aANIUTHYIO 1aMOy MEePBOro dTara CTPOUTENBCTBA 3aIIUTHI T. Jlarans;

e Oomee 300 pyaOB M MEIKHX BOJOXPAHIIIAII IS UCIIONB30BAHUS BOJ MECTHOTO CTOKA, KOTOPHIE
IIOCTPOCHBI B OCHOBHOM X031 CTBEHHBIM CHOCO6OM;

e Oomnee 2000 apTe3naHCKUX CKBAKHH;

® 5 OpOCHUTETHHO-O00BOTHUTEIHHBIX CHCTEM MPOEKTHON MOITHOCTRIO 124.5 THIC. Ta OpoIIeHUsI.
Ananmu3 nurepatypHbIX HCTOUHUKOB (bopomsraeB m mp., 2016; OpumHHHUKOB W ap., 2015, 2016;
IIymona, 2021) moka3an, 9To o0masi IPOTSHKEHHOCTh MaruCTPaIbHONH CETH OPOCHTEIIBHBIX KaHaJIOB
pecrryOnuky paBHa 1137 kM, a ytMHA CETH COPOCHBIX KOJUIEKTOPOB — 633 kM. Ilmomaas opommaeMbix
CENBbCKOXO3IUCTBEHHBIX yroawii B pecmyonmuke ¢ 2010 mo 2018 rombl ocTaBajmach HEU3MEHHOMH,
paBuoii 48.3 Tric. Ta. CocrostHEe opomaeMbix 3emens 3a 2005-2018 rogsr Tomeko B 2-4% cinyuaeB
oLleHWBaeTcss Kak xopomiee, B 24-29% — xak y#oBierBopurenbHoe, B 68-73% — Kak
HEYJIOBIIETBOPUTENHHOE. Y POBEHbh MHHEPAIN3AINHA BOJKl B OPOCHUTEIbHO-OOBOAHHUTENHHON CHCTEME
konebmercs or 0.3 mo 2.0 T/ mpH pa3IMYHOM XUMHYECKOM cocTaBe. OOIie JTUMHTHI €KErOqHOr0
3a60pa MPecHOi BOIBI COCTABIIOT 1253.5 MiH. M, HO B HACTOAIIEe BpeMs (haKTHUECKH IIOAeTCs
Tonmbko 600 mH. M°. Panee 10 60% 0T 5TOro 06beMa yXoIuiIi Ha OpOLIEHHE 3eMellb, 0OIIAs TLIOMIA b
KOTOphIX K cepemuHe 1990-x romoB HacumtThBayia 10 170 ThICc. Ta. B HacTosmui mepuon IIomaIb
WCIIONB3yEeMbIX OpOIIAEMbBIX 3eMEeNb PECIyONMKH yMeHbIMiIach 10 42 Teic. ra. COOTBETCTBEHHO,
CHU3MIIHCH U 00beMbI BozonoTpedaernus — ¢ 700 1o 150-200 mmH. M.

BonbmmmM HEOCTaTKOM CYIIECTBYIOIIEH CETH MarduCTPaIbHBIX, PacHpeleluTeIbHBIX M COPOCHBIX
KaHaJIOB SIBISIETCS TO, YTO OHA BBIMONIHEHA B 3EMIISTHOM pycie. JTO MPHUBOAWT K 3HAYHTEIHHBIM
MOTEpsIM BOJIBI, OCOOEHHO Ha JIETKUX TPYHTaX, K Pa3BUTHIO IPOIECCOB BTOPUYHOTO 3aCOJICHUS,
OCOIIOHIIEBAHHS, MOATOIUICHUS H 3abomaumBanus. K TOMy ke B YCIOBHUSAX CHIBHOTO HCHAPEHHS
BBICOKM TIOTEPH BOJBI MPH TPAHCIOPTHPOBKE, KoTophle B 2020 roxy coctasumu 106.19 mmm. v’
B 1o ke BpeMs MpakTUYeCKH HE MPUMEHSIOTCS COBPEMEHHBIE TEXHOJIIOTWH HWCIIONB30BAHUS BOJIBI:
o0beM BOABI B CHCTEMaX OOOpPOTHOIO ¥  TOBTOPHO-TIOCIENOBATENHFHOIO  BOIOCHAOKEHUS
He3HaumTeneH u coctannser 0.17 MiH. M°.

OcHoBHasg mpoOiemMa oOpomieHUS © OOBOJHEHWS TACTOMIN — TEXHWYECKas W3HOIIEHHOCTh
OpPOCHUTENIbHBIX CHUCTEM, BBEACHHBIX B OJKciUlyarauuio B 1960-1980-x romax u OTCYyTCTBHUE
JOCTATOYHBIX (DMHAHCOBBIX CPEICTB HAa OIUIATY 3JEKTPOIHEPTHH JUIS paOOThl HACOCHBIX CTaHITWH.
Bcees3u ¢ 3TEM cpemu  TMEPBOOYEPENHBIX MEPONPHUSATHIA Ui OOECIIEYeHHUs HaCeleHUs W
XO3AMCTBEHHOr0 pa3BUTHs PecmyOnukn KajaMmplkusi TPENCTaBISIOTCS —CIEAYIONIME PelIeHUs.
[Ipobnema BOAOCHAOXKEHUS NOHKHA MPOBOIUTHCS IMO3TAITHO, TUIAHOMEPHO M B Pa3jIMYHBIX 30HAX
pecyOnuKM  pemiatbes To-pasHomy. Tak, Hampumep, s OOBOJHEHHS CEBEPHBIX 4YacTei
(Oktsa0pbckuii, Manonep6eroBckuii, KerueHepoBckuii aIMHHUCTPATUBHBIE PAalOHBI) HEOOXOIUMO
BO300HOBHUTH IOJady Boxael U3 p. Bomrm Ha ocHoBe BomoBogoB. Ho mo storo Heobxoaumo
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BOCCTaHOBHUTH IUIOTHHY y 1. YapiakTa, B30pBaHHYIO NPU HPOKIAAbIBAHUN JHHEHHOTO Ta30MpoBOJa
Mexkay noc. OBapik u Laran-Hyp B HapymieHnn BceX NMpUpPOIOOXPaHHBIX HOPM U 3aKOHOIPOEKTOB.
BoccranoBnenue MmioTHHE HEOOXOOUMO ISl HAMOJHEHHS FOKHOM dacTh CapnuHCKHX BOJOEMOB —
Bopoxpanmmmiia Caprna. B 1oro-BocToyHoit yacTu MOXKHO HCHONB30BaTh BOJbl CeBepo-3amagHoro
KaCHI/ISI, KOTOPbIC HMMCIOT HCGOJ'H)HIY}O MHUHCpAIn3aliuio U IpHU AJOKHOM YPOBHE OYMUCTKH MOT'YT
KCIIONB30BaThCs IS BOAOCHAOXeHHsI HaceneHus Jlaranckoro u YepHo3eMenbckoro paiionoB. Ha rore
HEOOXOJMMO 3aBEPIINTH 3aTSIHYBIIUECS HA ACCSITUIICTUS PEKOHCTPYKIHIO JIEBOKYyMCKOro THApOy3a
W PEMOHT IUIOTHHBI, 3aT€M HaIoOIHUTHh Yorpaiickoe BOJOXpaHMIUIIE U 3aTyCTUTh UepHO3eMENbCKYIO
OOBOJHUTENILHO-OPOCHTEIBHYIO CHCTEMY.

HeoOxoauma peKOHCTPYKIIHS OOBOIHUTEIBLHO-OPOCUTEIBHBIX CUCTEM C IIEIIBI0 COKPAILCHUS MOTEPh
BOJIBI TP TPAHCIIOPTUPOBKE U €€ MCIOIb30BaHUH Ha Noiax. HeoOxoanMo BO300HOBUTH MacITabHOE
MPOBENIEHHE T€OJIOr0-pa3BeJOYHBIX PAa0OT TO U3YyYCHUIO MOA3EMHBIX Box (TIOMCK, pa3BeaKa
U TIepeolleHKa 3amacoB) B TMpeAenax JByX apre3umaHckux OacceiinoB, Ceepo-Kacmmiickoro
u EpreHuHCKOr0, 7151 BOCCTAaHOBJIEHUS pab0Thl apTE3UAHCKUX CKBAYKHH.

Kniouesvie cnosa: TMOBEpXHOCTHBIE BOABI, MOJA3EMHBIC BOJBI, OPOCHTEILHBIE CHCTEMbI, KanMbIKus,
3arachl, 00bEMbI U KA4eCTBO BOJBI, COBPEMEHHOE COCTOsIHHE, HCIIOIb30BaHHE.

DOI: 10.24412/2542-2006-2023-4-29-58

EDN: JPJWCD

TpyaHo TepeolleHUTh 3HAYEHHWE BOJHBIX PECYPCOB B OKCTPEMAIBHBIX KIMMATHYECKUX
YCIIOBUSIX, XapaKTEPHBIX YISl apUIHBIX perHOoHOB. KalMBIKMs — camblii 3aCyNUIMBBIA PETHOH Ha
0ro-Boctoke EBponeiickoil wactu Poccum, Mo CTeNeHM 3acCylUIMBOCTH YCTYMAFOMIMM JIMIIb
nycteiHsIM Cpenneit Asum (I'abynmmua, Topmkos, 1998). OcHOBHbIMH YepTaMu KJIMMara
Kanmpikum sBISIOTCA apuIHOCTH, BO3pacTalollias C ceBepa Ha IOr, M C 3amaja Ha BOCTOK
pecnyONMKHM, a TakkKe pe3Kas KOHTHHEHTAJIbHOCTh, KOTJa TOoJ0Bas aMIUIMTyAa aOCOJIFOTHBIX
Temnepatyp Bo3ayxa coctaBisier 80-90°C mpu KapKoM M OYE€Hb CYXOM JIET€ W MAJIOCHEKHOU
MOpPO3HOH 3uMe. KOHTHMHEHTaIbHOCTH BO3pacTaeT ¢ Ioro-3amajga Ha BOCTOK. ['eorpaduueckoe
MOJIOKEHUE PECHyOJIMKU OINpeeNsieT TOCIOACTBO Ha TeppuTopud KanMbIKuM TPUPOTHBIX
KIIMMaTHYECKHUX 30H CTENel U MYCThIHb.

Cpenn cyowekToB Poccuiickoit @enepanun Pecriybnuka Kanmbikus o0maiaeT HAMMEHBITUMUA
CyMMapHbIMH BOJHBIMU pPECypCcaMu, CPEIHEMHOTOJIETHUH O0BEM TOJIOBOTO CTOKAa COCTABIISIET
1.64 xM*/ros, HOTeHIMANIbHAS BOJAOOOECIIEYEHHOCTh OJHOIO JKUTENS CYMMApHBIMH BOJHBIMU
pecypcamu 5.61 teic. M*/roa (Boausie pecypest Poccnn ..., 2008).

[IpakTyecku Bce BOJOEMBbI PECIyOJUKH HMEIOT HEOOJbIINE pPa3Mepbl, MEJIKOBOHBI,
C 3aMeJIEHHBIM BOJ00OMEHHOM, MMEIOT MOBBIINICHHYI0 MHUHepaiu3anuio. i HUX XapaKTepHbI
3HAYUTENbHbIE KOJeOaHusl yPOBHS B T€UEHHE TOJla U MO TOJaM, YTO 00YCIOBIEHO OCOOEHHOCTAMU
apUIHOTO KJIMMAaTa M PaBHUHHBIM XapaKTepoM JaHamadToB Ux BojgocOopa. Jlehuuut, mocTosHHO
WCIIBITHIBAEMBIM BOJHBIM XO3SHCTBOM pECHyOIMKH, TOKpPBIBAETCS 3a CYET MOJa4yd BOJBI U3
HCTOYHUKOB, PACIOJIOKEHHBIX 3a MpeaeliaMu ee rpaHuil. B pe3yiabTare OGONBIIMHCTBO BOJHBIX
00bekToB KanMbIkuu CyliecTByeT Ha npupjiedeHHOM cToke (700-750 mun. M%) ¢ compenenbHbIX
tepputopuii U3 pexk Bonru, Kymsr, Tepeka ans meneit muTbeBOro BOAOCHAOKEHUS HACEICHHS,
KUBOTHOBOJICTBA, MppHranuu. BogonoTpednenne u3 cOOCTBEHHBIX BOJOMCTOUYHUKOB COCTABJISIOT
Bcero 50 mm.M’. OueHb OrpaHMYEHHOE KOJMYECTBO BOJHBIX OOBEKTOB KanMblkum (Bcero
7 UCTOYHUKOB) MCTOIB3YIOT JUTS IIeNiell MUTheBOr0-XO03SHCTBEHHOTO BOJOCHA0KEHUS HACEICHUS U
s opomreHus (90.3 Teic. Ta MeTHOpPHpPYEeMbIX 3eMenb). [IpakTudecku Bce BOJHBIE MCTOYHUKH
CIIy’aT JJIs1 BOJIOTIOS CKOTA.

Apuanszanus KiuMmarta, YCHIMBAIOLIAsACA B MOCJIEAHEE BpeMs (YBEIMYEHHE Yucia 3aCylUIMBBIX
JTHEW B BETETAIIMOHHBINA MEPHUOJI, YMEHBIIICHHE KOTUYECTBA OCAAKOB, YYallleHUE MBUILHBIX Oyph U
CyXOBEEB B JIETHHM MEPHOJ]), COBMECTHO C BO3JECHCTBHEM YEJIOBEKAa MPHUBEIM K 3HAYUTEIHHBIM
TpaHcpopMaIsiM MHOTHUX BOJHBIX OOBEKTOB, a MeCTaMH K UX TOJHOMY HMCUE3HOBEHUIO.
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B Hacrosimee Bpemsi pelieHHe BOAHBIX poOiieM KamMblkuu, Kak OCHOBBI COITMAIBHO-
OKOHOMHYECKON cdepbl pecrnyONuKd, CTaHOBUTCS MNPHOPUTETHOM 3ajmavyeld B CTpaTeruu
pa3BUTHS PETHOHA.

B 31O CBS3M, 1ENbI0 HACTOSIEH CTAThbU SABJSIETCS ONMMCAHUE COBPEMEHHOTO COCTOSTHUS
Y KCIIOJIB30BaHUsI BOJIHBIX pecypcoB Pecryonuku KanMbikum.

MaTepna.m,l H METOAbI

OCHOBHBIM HWCTOYHHKOM HWH(POpPMALUHU s JAaHHOW pPabOThI MOCTyXmia 0a3a IaHHBIX K
«BonoxossiictBenHoit kapre PecnyOnuku Kanmbikus» (BopoxossiictBennas ..., 2003),
paspaboTtanHas B MHcTUTyTEe KOMIUIEKCHBIX HcchaeaoBaHui apuaHbix Tepputopuil (MKUAT) npu
COTPYJHHYECTBE C YIpaBJIEHUEM MPUPOJHBIX PECYPCOB M OXPaHbl OKPYXKAlOIIeH cpeJibl
MunuctepcTBa npupoAHbIX pecypcoB Poccun o Pecniydnuke Kanmpbikusi. Mabopmarmst o BOJHBIX
pecypcax B3siTa U3 CTATUCTUYECKUX CIIPAaBOUYHMKOB IO BOJHBIM pecypcaM M BOJHOMY XO3SIMCTBY

Poccun, uznaBaemsie HUA-IIpupona (Boausie pecypcsl ..., 2018), ['ocynapcTBeHHBIX TOKIAI0B
(FocynmapcTBennsbiii ..., 2006-2019; Uudopmarus ..., 2013; O cocrosiauy ..., 2018), u3 HaydHBIX
m3nannii (Bomga Poccum, 2020; Bomuwie pecypcwsr Poccum ..., 2008), a Taxke U3 CHEIMAIBHBIX

teMatudyeckux nyonukanuii (bopoabrueB u np., 2016; OBumHHUKOB U ap., 2015, 2016;
[IymoBsa, 2021).

Nudopmanmst 0 COCTOSIHMM BOJHBIX OOBEKTOB, HanbOoOJee 3HAYUMBIX B BOJIOXO3SIICTBEHHOM
OanmaHce pecrnyONUKH, HAKOIUIEHA B pe3yjibTaTe €KETOJHbIX MOHHUTOPHUHIOBBIX HCCIIEIOBAHMM,
npoBoIMMBbIX, HaunHast ¢ 2001 r., coTpynHuKkamMu oTaena skojgorudeckux ucciaenopannii MKMAT.
HccnenoBanusi  BBINOJIHSIOTCA — COTJIACHO  CO3AAHHOM METOJUKHM KOMIUIEKCHOTO — W3YYEHMS
HCKYCCTBEHHBIX BOJOEMOB M OKOTOHHBIX 30H «BOJA-CyIIa» I apUAHBIX TEPPUTOPHI
(VmanoBa, 2009). /lanHass MeTOIMKa COYETACT HA3EMHBIE MCCIIEIOBAHUS ¢ T€OMH(GOPMAIIMOHHBIMHU
TEXHOJIOTUSIMHU.

Marepuansl IUCTAaHIMOHHOTO 30HAMPOBAHUS JAJM BO3MOXKHOCTh HE TOJIBKO YCTaHABJIMBATH
TUIPOMETPUYECKHE MapaMeTpbl BOJHBIX OOBEKTOB, HO U OIpPENEATh MMOJ0KEHHE YPOBHS BOJOEMa
B pa3Hble CE30HBl U TOJAbl, a, CIEIOBATEIbHO, YCTAHABIMBATh T'PaHULBI OCHOBHBIX
(YHKIIMOHATBHBIX OJIOKOB AKOTOHHBIX CHCTeM. MarepuanamMu [UIsl ONpeAeNeHus IUIomiaiei
BOJIHOTO 3€pKajia CIyKaT CKaHEPHbIE CHUMKH, BBIMIOJIHEHHBIE MHOTOCIIEKTpaIbHOM Kamepoilt ETM+
(9 chnexkTpaJbHBIX KaHAJOB, IPOCTpaHCTBeHHOe paspemienne 10 15 m) ¢ MC3 «Landsat-7»
n UC3 «Landsat-8».  I'maposjormdyeckue  XapaKTEepUCTHUKH  BOJOEMOB  OMPEICISAIOTCS B
cnekTpaiabHbIX auanazonax: 0.45-0.52 mxm (1 kanam), 0.52-0.60 mMxm (2 kanan), 0.63-0.69 Mkm
(3 xanamn), 0.76-0.9 MmxMm (4 kaHas) C MPOCTPAHCTBEHHBIM paspemenueM 30 M. Taxoke a1 aHaau3a
M3MEHEHHU IUIONIaJN BOJHOIO 3€pKaja MCIOJb3YIOTCS PETPOCIEKTUBHBIE CHUMKH, BBINOJHEHHBIE
anmapatypoit MCVY-3 co cmnyrHuka «Pecypc Ol Ne 3» (mpoctpaHCTBEHHOE paspemieHue 35 Mm);
kocMopoTOCHUMKH, BbinoidHeHHbIE ammaparaMu KOA-1000 u KATD-200 ¢ UC3 «Kocmocy
3a 1983, 1990, 1991, 1999 rr. B ntnanazonax 0.57-0.70 mxm.

AHanu3 XuMu3Ma 1 MHUHEpallu3alui 0TOOPaHHBIX MTPOO MOBEPXHOCTHBIX U TPYHTOBBIX BOJ OBLI
BeimonHeH B Kanmbmikom  ¢ummane ['HY BHUMIuM  PoccenbxozakaniemMuun  HMEHH
A.H. KoctrokoBa B cootBerctBuM co cranaaproM ['OCT 26449.1-85: kaTHOHHO-aHUOHHBIN
COCTaB — THTPUMETPUYECKUM METOJIOM, OMNPEIEICHUE CYXOrO0 OCTaTka — TIPaBUMETPHYECKHM,
ompenenenne pH — mnoreHnuoMerpuueckuM. BojHas BBITSDKKA TIOYBEHHBIX MpoO Oblia
IpoaHalu3upoBaHa B 3Toi aboparopun B coorsercTBuM ¢ 'OCTamu 26425-85, 26424-85, 26426-
85, 26427-85, 26428-85, 26483-85.

B ocHoBe aHanmM3a JOUHAMHKH ~ CTPYKTYphl  3eMeNbHOTO GOHIA ©  CTPYKTYpPHI
CENIbCKOXO3SUCTBEHHBIX YrOJWW PECHyONUKH JieKaT CTAaTUCTUYECKUE JaHHBIE, MpPUBEICHHBIC
@denepanbHON  CIY)KOOM  TOCYHapCTBEHHOW  perucrpanuy, KajacTpa ©  KapTorpadum,

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3



BOJIHBIE PECYPCBI PECITYBJIMKU KAJIMBIKHUS ... 33

B ['ocynapcTBeHHBIX (HAIIMOHAIBHBIX) JOKJIaJaX O COCTOSSHUM U HCIOJb30BaHUU 3€MENb
B Poccuiickoit ®eneparuu B 2005-2018 romax (2006-2019) u Kanmeikuu (Hdoxnax 06
9KOJIOTHYECKOM ..., 2020).

PesyanaTm Hu 06cy>1<)1elme

Hebnaronpusitapie ycioBus (OPMHPOBAHUS TMOBEPXHOCTHBIX BOJ KalMBIKHHM, a WMEHHO:
CKyIHBIE aTMOC(EpHBIE OCaIKH, 3HAYUTEIHHOE HCIApeHHe, BBICOKAs 3aCyIUIMBOCTh KIMMATa,
PaBHUHHBINA XapakTep penbeda — MpUBENH K c1adoMy pa3BUTHIO €€ THIPOTPAPHUECKON CETH.

Pexu Kanmwvikuu (tabn. 1). I'maporpaduueckas ceTb pecnyONMKM pa3BUTa OYEHb Ci1a0o
u HacuuTbiBaeT 137 pexk oOmeil mnporskéHHOcThIO 4007.9 KM; TycTOTa CETH COCTaBJseT
0.05 km/kM>. PeuHas ceThb B OCHOBHOM pa3BMTa B 3alajHO YacTH M IJIaBHBEIM 00pa3oM
npecTaBieHa MaabIMU pekamu ainuHoi 1o 100 kv (Bogoxo3siicTBenHas ..., 2003).

OTHOcCHuTENbHAsT BOJHOCTh 3alaJHOM YacTHU pecrnyOonuku Huszkas u coctasiser 0.5-1.0 n/c,
a B BOCTOYHOM U IOr0-BOCTOYHOM YacTH MpaKTH4ecKH Onmu3ka K Hyiro. Pexu KanMbikum otHOCcATCS
K OacceiiHaM JBYyX Mopei, A3oBckoro u Kacmuiickoro, ogHako OoJibllias UX YacTh OTHOCHTCS K
OeccrouHblM padioHaMm 3ananHo-Kacmuiickoro OacceiiHa. OOmias IUIomaas TEPPUTOPHH,
OTHOCsIIEHcS K OeccTouHbIM pailoHam, coctaBiser 49.2 Tbic. kM2 Bce peku TUnuyHbIE
paBHUHHBIE. Y HUX U3BUJIMCTOE PYCIO U MEUIEHHOE TeUEHHE.

B pecnyOnuke 43 mainbie peku obmield mpoTshkeHHOCThI0 2078.4 KM, KOTOpBIE TPEICTABICHBI
BOJOTOKaMH BOCTOYHOTO M 3allaJHOTO CKJIOHOB EpreHMHCKON BO3BBINIEHHOCTH ¥ IMPUTOKAMH
p. 3anmagsapiii Manerd. Ha HEX dopMupyeTcsi OCHOBHONW 00BEM MECTHOTO MOBEPXHOCTHOTO CTOKA
BO BpPEMsI BECEHHErO IaBOJKa, KOTOPBIM 3aTeM aKKyMYJIHpYeTCsl B MHOI'OYMCIEHHBIX BOJOEMax
(mpygax W BOJOXpaHWIWINAX). Majble peKH dale BCEro MPEACTABISIIOT COO0W BpPEMEHHBIC
BOJIOTOKH, Tiepechixaromue jietom (doto 1, 2).

®oto 1. Peka Apmanb-3ensMens, mait 2023 1. (hoto H.JI. denoporoii).
Photo 1. The Arshan-Zelmen River, May 2023 (photo by N.L. Fedorova).
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doro 2. baitpaunslii 1ec B goauHe p. Apiadb-3enpMenb, Mait 2023 . (hoto .M. Apurnosa).
Photo 2. Ravine forest in the valley of the Arshan-Zelmen River, May 2023 (photo by
D.M. Arilov).

K kpynHbIM pekaM, YacCTHUYHO MPOTEKAOIIMM 10 TeppuTopun KanMbelkuu, OTHOCSTCS:
Ha CEBEpO-BOCTOKE — peka Bonra; Ha roro-3amaze, mo rpanune co CTaBpONOJIbCKMM KpaeM —
cpenHue pekd Manbid, mpoTekaromas no rpanuie ¢ PocroBckod obmacThio, U peka Eropisik,
SIBJISIFOLIASICA IPUTOKOM 3anagHoro MaHblya; Ha KpalilHEM I0I0-BOCTOKE, 110 rpaHulle ¢ Jlarectranom
u CraBponoJibem, — peka Kyma. Takxke k cpennum pexkam Kanmbikun otHocuTesa Cail, aBisitoniascs
neBbIM nputokoM p. JloH. Ee ycThe, kak u Oosbliasi yacTh pycia, pacroliokeHa B PocToBckoit
obnactu (tadm. 1).

JlJis BOJHOTO pekMMa MHOTHX PEK pecnyOIMKH XapaKTepHO KOPOTKOE BECEHHEE MOJIOBOJbE
U MaJIbIi CTOK B OCTaJbHOE BpeMs roja. BOJBIIMHCTBO pPEK IOCIE BECEHHEro IO0JOBOIbS
nepeceixaer. Cpeauuil MHorojerHmii peunoit crox — 1.1 km*/rox. Ilo cpemHeMHOroneTHeMy
peuHoMy cTroky KanMbikus 3aHuMaer mociegHee Mecto cpeau peruoHoB HOxxHoro denepaibHOTO
okpyra. Pexu 3amep3aroT B KOHIIE HOAOPS — MEPBOI MOJOBUHE I€Ka0psi, B MapTe BCKPHIBAIOTCS OTO
npga. McmapeHue ¢ BOJHOM MOBEPXHOCTH OY€Hb BeNUKO. CpenHsisi MHOTOJIETHSAS BEIWYMHA
WCIIapeHUsT 3a TMepuoj, CBOOOMHBIM oTO Jbaa, coctaBiaser 1000-1100 mm  u Goible.
Pexu KamMbikuy OTIIMYarOTCs BBICOKOW MuHepanusanueidn — cBbime 1000 mr/n. B HampaBiaeHuun
C ceBepa Ha 0T MHHepanu3aius Bo3pactaer. OHa MoJBEp>KeHa CUILHBIM KOJIEOaHUSIM, CBSI3aHHBIM
¢ ¢azaMu THAPOJOTHYECKOTO peXHMa pek. BecHOW OHa yMEHBIIAETCs, B JIETHIOI U 3UMHIOIO
MEKEHb YBEIMYMBAECTCSI.

Boooemvr Kanmwvikuu. B Hactosimiee Bpemss B Kanmbikum HacuuThiBaeTcs 314 BOJHBIX
00BEKTOB, U3 HUX 256 — HUCKYCCTBEHHO co3laHHble BojgoeMbl (121 mpyn u 135 BomoxpaHumum),
43 mansie pexu 1 15 o3ep (BogoxoszsiictBenHas ..., 2003). Takum 06pazom, OOJIBIIMHCTBO BOAHBIX
00BEKTOB PECIYOIMKN UMEIOT HCKYCCTBEHHOE MPOUCXOKICHHE.

B 3aBucuMocTH OT Teorpauyeckoro MOJOKEHUS HCKYCCTBEHHBIE BOJOEMBI COCTaBISIOT
Tpu rpynnsl:  chopmupoBaHHble Ha IIpukacnuiickoi  HU3MEHHOCTH, Ha EpreHuHCKon
BO3BbIILIEHHOCTU U B KyMmo-Manbruckoii Bnaause (puc. 1).
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Tab6umuna 1. CpenHue u KpynHble peKd, YaCTUYHO IPOTEKaroLue 1o Teppuropun KanMpikuu.
Table 1. Medium and large rivers that partially run through Kalmykia.

BO3BBIILIEHHOCTH) / peka

Jlon

- E: g = = = g s
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Z S2az 4 =s3Eg| EF = | E 85
) = = ] ® o= @ . ) = = E =
o =25 2ecE3| 5| Eg| 222"
= Hcrok /ycThe =S =2 ES5&E| 28 SS| EE=S =
: SE5E £S5 25| 22| 255E
2 s Z55 Eg5 2 z = =5| 2223
= SsELEgesE $2| 5E|5c5°¢
= & 5 g 8 &= | & | R =
& e X © (ORp-3 &z
J 2
Bannaiickas 3531/ 11
Bosra BO3BBIIIEHHOCTD / | 1360/ — 7870.0 |248.385 HET
K o 0.6-2.00
aCTMICKOE MOpe
Hermpo-
TOYHBIHN
BOCTOYHBIN
Mecto ObIBIICH l_([);;e;;
Samanueiii | oudypkanuu pexu Kamaye | 420/ 187, .
Mansra | (y n. 3ynma-Tonra) / peka | 0.08-0.090 35.400/8 16 0.53 Ta;)gxcc))_ro
Jon A
XpaHWIHILA
(03. ManbIu-
['ynuno),
1954 1.
BocTou- Mecto ObIBIICH
. oudypkauu peku Kamaye | 141/ —; Yorpaiickoe,
HBII 12.500 / — 16.8 0.53
(y n. 3ynna-Tonra) / 0.08-0.090 1969 r.
Manbiu
CocTuHCKue 03epa
CraBpomnosbckas
BO3BBIIIEHHOCTH / 448 / 12:
Eropasix [Iponerapckoe 15.00 /- 45.4 1.43 HET
.1 0.045-2,75
BOJIOXpaHWJIHILE (3amaHbIN
OTCEK)
KaBxka3zckue ropsi,
ropa Ckanucteiii xpeoder / | 802 / 120;
Kyma Kacnniickoe mope 0.030- 33.500 /- 10.6 0.335 HET
(He mocTuraet, TepsieTcs B 1.025.
MECKax)
banka /xxypax
s Lemmou o |77, 10,
Can | PO AR 0.040- | 21.300/— | 10.0 | 0.316 Het
CKJIOHBI EprennHckoi 0.118
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Puc. 1. IIpuponnoe paiionnpoBanune Bonro-Kacnuiickoit mpopuHimy (MeTtoaudeckue yKa3aHus ...,
1986), ruaporpaduueckas ceTb BojgoeMoB BbinosiHeHa YiaHoBoit C.C. B macmrabe 1 cm = 25 km.
Yenosuvie ob6oznauenus. O6nactb 1 — Kymo-Mansbruckas; Jlanmmadgtaeie paitonsl: 1la — CeBepo-
CraBpornonbckuid, 16 — 3anagHo-Manbruckuii, 1B — Boctouno-Manbruckuid, 1T — CoctuHckui, 11—
[Mpuxymckuii. O6nacts 2 — Eprenunckas; Jlanamadtaeie paiionsl: 2a — CeBepoepreHUHCKUM, 20 —
Cpenneeprenunckuii, 2B — FOxHoeprennnckuii. O6nacts 3 — [pukacnuiickas; [logobnactu: 3a —
Bonro-Capnunckas, 36 — [Ipueprenuncko-Capnuncko-/laBanckas; Jlanamadtasie paiionst: 36 / 1
— Ilpueprenunckuit, 36 / 2 — Capnunckuii, 36 / 3 — [aBauckuii; [lomo6nacts: 3B — [IpuBomkckas;
Jlanmmadrabie paiionsl: 3B / 1 — Bocrounslid, 3B / 2 — 3anananslii; [Togobmacts: 3r — [IpuBonKCKO-
ITpumopckas, JlanqmadTHbie paiionsl: 3r / 1 — [IpuBomkckuid, 3r / 2 — [Ipumopckuii; [Togobnacts:
31— Yepnozemennckas. Fig. 1. Natural zoning of the Volga-Caspian Province (Methodological
guidelines ..., 1986), the hydrographic network was compiled by S.S. Ulanova, scaled as 1 cm =
25 km. Legend. Area 1 — Kuma-Manych; Landscape areas: 1a — North Stavropolsky, 16 — West
Manych, 18 — East Manych, 1r — Sostinsky, 11 — Prikumsky. Area 2 — Yergeni; Landscape areas:
2a — North Yergeni, 26 — Middle Yergeni, 2B — South Yergeni. Area 3 — Caspian; Sub-areas: 3a —
Volga-Sarpinsky, 36 — Yergeni-Sarpa-Davansky; Landscape areas: 36 / 1 — Yergeni region, 36 /2 —
Sarpinsky, 36 /3 — Davansky; Sub-area: 38 — Volga region; Landscape areas: 38/ 1 — Eastern,
3B /2 — Western; Sub-area: 3r — Volga-Primorsky, Landscape areas: 3r / 1 — Volga region, 3r /2 —
Primorsky; Sub-area: 31 — Chernozemelsky.
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[Tpukacnimiickass HH3MEHHOCTb MpPEACTAaBISET COOOM IUIOCKYI0 HHU3MEHHYIO paBHHHY,
MOHIKAOIIYIOCS 110 HAIPaBJICHUIO K modepexpio Kacnuiickoro Mopsi; mpex e oHa siBJsijiach THOM
MOPsl. DTa BO3BBILIEHHOCTh — MOJIOJIO€ NOJHATHE PyccKoll paBHUHBI, BBHITSHYTOE C CEBEpa Ha IOT
1 OCJIO’)KHEHHOE OBpPa)kKHO-0aJI0uHOM ceTbto. Eprenn Oorarsl poiHUKaMH, MUTAEMbIMH TPYHTOBBIMU
BojaMH. Y rokHOro KoHuna Eprenei I[Ipmkacnuiickas HU3MEHHOCTb niepexoguTr B Kymo-
MaHblucKyto BIAJMHY, KOTOpas MNpEeACTaBisieT cOOOM MOHWKEHHE, MPOCTHPAIOLIEECS] C CEBEPO-
3amaaa Ha ro-soctok. lllupuna Bnaauuer — oT 1-2 mo 20-30 kM, HanGosbias riayouHa — 25 M.
Ha 3zamage BmaauHbl pacrnoliokeHa JOJMHa 3amnajHoro MaHblya, TIJie HAXOJUTCS COJIEHOE
03. Mansra-I'yauno (Ilponerapckoe Bompoxpanumnuiie). Ha Boctoke — nonmua Bocrounoro Manbrya
1 HA30BbA p. KyMsl.

Ilo eeruuune nrowaou 6oonoco 3epkana 00jee MEIKHE HCKYCCTBEHHBIE BOJIOEMBI
pacroJjioKeHbl B pailoHe BO3BbILIeHHOCTH Eprenu, ux pasMeps! nu3Mensawoorcs B npeaenax ot 0.011
10 5.84 xm’. Ha Ilpuxacnuiickoii HU3MEHHOCTH pa3Mephl MCKYCCTBEHHBIX BOJOEMOB BapbHPYHOT
ot 0.087 mo 51.54 xm? (poto 3-4). Camble KpyIHBIE MCKYCCTBEHHBIE BOJOEMBI PACIOIATaIOTCS
B KyM0-MaHBIYCKOH BIIaIMHE, UX MAaKCUMAJIbHBIE 3HAYEHUS IUIOIIAIA BOJHON IOBEPXHOCTH PABHBI
782.99 kMm%, a MuHnManbHEIe goxoaaT 10 0.02 km? (YnaHoBa, 2014).

®oto 3. Bogoxpanunuie Jeen-Xymncyn, mait 2023 r. (goto C.C. YnaHoBo#).
Photo 3. Ded-Hulsun reservoir, May 2023 (photo by S.S. Ulanova).

IIo yciosusim numanusi HUCKYCCTBCHHBIC BOJOCMbI MOXHO pPa3ACiinTb Ha [JABC TPYIIIBIL:
Ha MECTHOM H ITPUBJICYCHHOM CTOKEC. Bce HCKYCCTBCHHBIC BOJOCMBI HpHKaCHHﬁCKOﬁ HU3MCHHOCTH
CYIICCTBYOT HA NPUBTIEHEHHOM CnoKe, TIMTAHUC HX MPOHUCXOAUT YCPE3 PA3BCTBICHHYIO CCTbh
O6BOI[HI/ITCJ'H>HO—OpOCI/ITCJ'ILHLIX CHCTEM C BoJOHOJa4ell u3 PCK Bonra, TepeK, KYMa qepe3
qu‘pElfICKOC BOAOXPAHUIIUIIIC. Ot BOAOCMbI HanOoJee YA3BUMEBI U HCCTa6I/IJIBHBI, BCJIICACTBHUC
CHJILHON 3aBHCHMOCTH OT BOJOIOJAYM C COMMPCACIIbHBIX TeppI/ITopI/Iﬁ U TMPAKTHYCCKUM
OTCYTCTBHUEM IMOBCPXHOCTHOI'O MMHUTAHUS. HpI/IMepOM OTOTO SABJIACTCA MECPHUOANYCCKU BBICHIXAIOIIUIH
BojoeM XaHaTa M3-3a IIOJIHOTO MpeKpalcCHus noaa4yun BOJDKCKOM BOJBI M HE3HAUYMTEIIbHBIX
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ocankoB. K BomoeMaMm, CylIeCTBYIOUIUM Ha MEeCMHOM CMOKe, OTHOCATCS BOJOEeMbl EpreHuHcKoMn
BO3BBIIICHHOCTU (BAXp. Apmianb-3enbmenb, Hyrpa, CyBapran, Awmra-byprycra). BcraeactBue
0osiee OOMJIBHBIX OCAJKOB Ha BO3BBIIICHHOCTH EpreHu m cTpoeHus mesopenbeda 3TH BOJOEMBI
HUKOI'/Ia HE MEpechIXatoT MoJaHOCThI0. Bogoembl Kymo-MaHbIuckol BaAMHbI UMEIOT CMEUUAHHbLLL
mun numanus: MeJKue 0alovYHbIe BOJOEMBI MUTAIOTCS KOJUIEKTOPHO-IpEeHAKHBIMU Boiamu [1paBo-
EropnpIkCkoii OpOCUTENIBHOM CUCTEMBI; BOAOXpAaHWINIIE Horpail MOMUMO MECTHOTO CTOKA C PEK
Parynu, ['ony6s, Yorpait nurtaercst Bogamu Tepexka u Kympl no Tepcko-Kymckomy kanany u
ero nponopkeHno  — Kymo-ManblueckoMy  KaHally; BOCTOYHBIM  oTcek [Iposierapckoro
BoJoxpaHmimia (03. Manbsru-I'yauno) nuraercs 3a cuet peku Kamayc, kotopast B CBOIO Oouepe.ib
IIOIOJIHSIETCS KOJJIEKTOPHO-IPEHAKHBIMA BOJAMHU C OPOLIAEMBIX MAaCCHBOB M CTOYHBIMU BOJAMM
Cgetnorpana u Mnatoso.

®oto 4. CeepHoe nobepexbe Bogoxpanmnnia Kpacunckoe, mait 2023 (porto C.C. YnaHOBOW).
Photo 4. Northern coast of the Krasinskoe reservoir, May 2023 (photo by S.S. Ulanova).

Ipuxacnuiickuti pavion (Ilpukacnuiickas oOmacte). K Hemy mpuypoueHa KpymHas cucTeMa
CapnuHckux 03ep, sBiswomasca naiteopyciom Boaru (puc. 1, 36). OTa cucrema mpeacTaBiser
co00i1 ecTeCTBEHHBIE IIPECHOBOJHBIE BOJOEMBI, PEXHUM KOTOPBIX ObUT TpaHchopMHpOBaH
BCJIEJICTBHE BOJOXO3IMCTBEHHOH AesaTebHOCTU. OO11ast NpoTsSyKeHHOCTh 1enu CapnuHCKUX 03ep —
okonmo 160 km (Iymakos, 1949). HaumbGonee 3HauMTEeNbHBIMU M3 HHUX SBISIOTCS bapmaHInak,
[Tpummo6, Yuryn-Tepsun, Xanata, batsip-Mana u Bonbmass Capna. O6umii o0beM BOJ0EMOB
coctaBisier 140 MiH. M°, IIOIMAb 3epkasia — 138.8 KMZ, BojocOOpHas minomans — 41.85 Teic. M,
CpelHErooBoi 00beM cToka — 227 MiH. M°. B HepuOJl BECEHHErO MOJIOBOJbS MHHEPATU3ALKs
BozbI He npesbimaet 0.5-0.7 r/n. ITocae mpoxokaeHus MOJ0BOAbS OHa Bo3pacTaer o 3-10 /i, a K
OCEHHU B KpaifHUX I0T0-BOCTOUHBIX paiioHax goxomuT a0 50-100 r/m.

B mnacrosimee Bpemss u3 BblmenepeuuciaeHHbIX CaprnuMHCKUX 03€p COXpaHuja CBOE
CYIIIECTBOBaHHE JIMIIb FOXKHAS UX 9acTh — 03. Capna (Bogoxpanwmuie [aran-Hyp). [Tutanue stux
BOJIOEMOB ITPOUCXOJUT MPEUMYILIECTBEHHO 3a CYET BECEHHETO MIOBEPXHOCTHOTO CTOKA U TaJIbIX BOJ
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¢ BO3BbILIEHHOCTH Eprenu. JlonogHuTenpHOE NUTaHUE B HEKOTOPBIX Bojoemax (Baxp. Llaran-Hyp)
MPOUCXOTUT 3a CYET IMOCTYIUICHHH M3 OPOCHTENbHBIX CHCTEM. YPOBEHb BOJBI B 03€pax
HenoctosiHeH. Jlo 2004 roga CapruHCKHe BOJAOEMBI B BECEHHHME MEPUO/bI, NIEPENOIHSACH 3 CUET
TasHUS CHETra, COCAMHSIINCH TPOTOKAMH, KOTOpBIE K JIETy Iepechixaiu. B Hacrosiiee Bpems
MHOTHE U3 HUX BBICOXJIM U YK€ HE HAIOIHSIIOTCS HACTOJIBKO, YTOOBI COCAMHATHCSL.

Pation Epeenunckoii gozeviuennocmu (Epeenunckas obnacmoe). Bomoembr Epreneit MoxHO
pa3fenuTh Ha NPUHAMISKANIME 3alagHOMy M BOCTOYHOMY CKIOHaM. Ha 3amamHoM CKIIOHE
BO3BBIIIEHHOCTH B Tpeaenax KanMbIKnu HaXOAATCS MCTOKHU ISATH PEK, OTHOCSIIUXCS K Oacceiny
Hona. Camas kpymHas peka — Kapa-Canm — 3aperyiaupoBaHa W IPEJICTaBISCT COOOW IEMOYKY
npyaoB (Tabi. 2).

Tabauna 2. 3amanseii ckioH Eprewedt, Oacceiin p. lon (BomoxossiictBennas ..., 2003,
c nonosnHenusimu). Table 2. The western slope of the the Yergenei Upland, basin of the Don River
(Water map ..., 2003, with additions).

- & -
4 = e -«
2 | EE | [ EE | LR
N Amvmn- 54 |23, | £E:2 | 55,
Peka CTPATUBHBIMH g 2 2 = x E = g5 g
n/n . g S < = = 2 . g ¢ =
pion | 2% | EE | £ | CE:
=
g lé'[ 2 > o =
1 Axeail o ek 338 43 5.5 1.82
KypMmosipckuit
2 Poccomn CapniHCcKui 307 11 5.04 Het nanunix
3 | Kapa-Can CapriuHCKuit 924 30 9.72 0.43
(Xamxypxka)
4 Axmmm0aii CapniHcKkui 196 16 2.06 Het nagunix
5 3arucra Lenuuabii 670 42 7.06 Het nanunix
6 | Jbxypak-Can Lenuuabii 168 23 1.77 10.0

Ha Bocrounom ckinone Epreneéi HacumthiBaetcss 40 0ajlok ¢ MajgbIMH  pEKamu.
Peku, crekaronue ¢ BOCTOUHBIX CKJIOHOB BO3BBIIEHHOCTH Epreneit (Omucra, SAmkyns, Owmara,
Canosas, Cyxora, Amrta-byprycra, LlapsiH, 3enbMeHb), 3aKaHYMBAIOTCS WM CIENBIMU JI€TbTAMU,
Wik B 00pa3oBaHHBIX UMHU O3epax-TuMaHax (Tabma. 3). OHU BBITSHYTHI B IIMPOTHOM HAINpaBJICHHH,
paccTosiHue Mexay HUMH OT 7-10 KM Ha ceBepe BO3BbILIEHHOCTH 10 15-20 kM Ha tore Epreneil.
JlnrHa O60JBIIMHCTBA PeK — MeHbIne S0 kM, miomaas Bogocoopa — 300-500 KM2.

[lutaHue pek — B OCHOBHOM CHETOBOE€, POJb JOXKAEBOro — HeBenuka. Ha OonbiinMHCTBE
BOJIOTOKOB BECh CTOK MPOXOJUT BecHOM B TeueHue 30-50 nHeit, Ho mHOraa — Bcero 10 mHeil.
Ecnu crokx HabmogaeTcst B TeUeHUE BCEro roja, To 0ombinas ero yacts (70-90% romoBoro o0nema)
MIPUXOJUTCS Ha KPATKOBPEMEHHOE BECEHHEe MOJIOBObe. PeXnM cTOKa MpeacTaBieH B Tabnule 4,
I/ie yKa3aHbl CE30HBI r0/ia, B KOTOPhIE OH HAOIIOAAETCs, U MPOI0DKUTEIBHOCTh PA3HOM BOJTHOCTH.
BuyTpuronoBoe pacrnpeseneHue CToka MpeicTaBiIeHo B TabmuIe 5.

Jlns GeccTouHbIX pailoHOB Mexaypeubsi Tepeka, Jlona m Bonru Obuta mpoBeaeHa pabora
M0 MPOSKTUPOBAHUIO KOMIUIEKCHOTO UCIONB30BaHUS M OXpaHbl BOJHBIX OOBEKTOB ITOM
tepputopun  (Cxema ..., 2012) u cpaemaHpl pacyeTbl IO OMNPEICICHHUI0 O0ECIeYeHHOCTH
MakcuManbHOTO (Taba. 6) u MUHHUMaIbHOTO (Tabn. 7) CTOKAa MO METOAWKE, MPUMEHSIeMON Mpu
OTCYTCTBHH JJAHHBIX TUPOJIOTHUECKUX HAOIIOICHUN.
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Tabauna 3. BocTouHblii ckiioH Bo3BblIeHHOCTH Eprenn, peku Oacceiina CapnuHCKHX 03€p
(BomoxossiiictBenHas ..., 2003). Table 3. The eastern slope of the Yergeni Upland, rivers of the
Sarpin Basin (Water map ..., 2003).

Ne Aavunn- | [laomans | JlniuHa BogoToka Cpenne- CpenneronoBoii
I /;1 Pexa CTPaTHB- Bonocﬁzopa, B rpanunax PK, [MHoronernmui pacxon®,
HbI palioH KM KM CTOK, MJIH. M° m’/cex
1 Manas 150 9 2.2 Her manueix
TuHryra
Cpenuss
2 ﬁam Matoxep. 140 14 2.1 0.17
3 | Aaenas | Getosckmit | gy 11 2.9 0.22
Jlacta
4 | TI'psasnas 313 38 4.6 Het nannbIx
5 Snmara 474 26 54 0.37
6 | 3enbMeHb 631 58 7.2 0.68
7 bompuias 60 25 0.7 Het manHBIX
Cyxa
] Apmanb- | CaprinHCKHN 453 20 51 0.09
3enpMeHb
9 | Kamenunas 143 47 1.6 0.14
10| Diwmcra 258 41 2.5 Het nanHBIX
pp| Awra- 207 34 1.7 HeT naHHbIX
Bbyprycra
12 EEZT;’; 464 40 3.8 0.20
Byxora KequHe“-
13 (Cyxota) POBCKUU 668 59 5.5 Het panHBIX
Cyxas
14| (Manas 126 23 1.0 Het panHBIX
Byxns)
15| Kerynbra 384 54 3.2 Het nanunix
16 OBara 267 48 2.2 Het manunix
17| Ap-Hyp et 242 43 1.7 Het manunix
18 | Ayun-Hyp 320 51 2.2 Het manunix
19| Omu-Hyp 270 52 1.9 Het manunix
20| Snmara 409 57 2.8 0.08
21| Smkynb 1938 153 11.4 0.32
22 | Ynan-3yxa | AmKynbckuit 852 84 3.1 0.12
23 Mykra 500 60 2.2 Het nanHbIX
24 | Xap-3yxa 630 80 2.7 0.01
25 MamnTa Hxn- 359 55 1.6 0.02
26| Iynta | bypyabckwuii 155 44 0.7 0.00
27| Hlapen 538 58 2.3 0.03
IIpumeuanue k Tadaume 1: * — mo «CxeMe KOMIUIEKCHOTO WCMONb30BaHus ...» (2012).

Note to Table 1: * — “Scheme for the integrated use and protection of water bodies ...” (2012).
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Tabumuna 4. Pexxum cToka pek Ha BOCTOYHOM CKJIOHE BO3BBIIIEHHOCTH Eprenu.
Table 4. Runoff regime of rivers on the eastern slope of the Yergeni Upland.

Ce30HbI / IPOAOIKUTEIBHOCTH, MECALBI
Paiion MHuorosoaublii | Jlumutupyromwmii |JIlumutupyrommuii| Herumurupyommi
Ce30H Nepuoj Ce30H CEe30H
Boctounoro 1I-1V V-1 V-IX X-1I
ckioHa Eprenu 3 9 5 4

Tabauua S. BayrpuromoBoe pacnpeneneHrue CToka peK Ha BOCTOYHOM CKJIOHE BO3BBIIIEHHOCTH
Eprenn, %. Table 5. Distribution of river runoff within a year on the eastern slope of the Yergeni
Upland, %.

Mecsubr | 1 m|mrj|Iv | v | VI| VI VIII IX X XTI XII
Croxk, % 1 5 68 8 2 1 1 1 2 5 4 2

Taduuna 6. MakcumanbHbIE CPEIHECYTOYHBIE PACXOJbl BECEHHETO IOJIOBOJIbS HEKOTOPBIX PEK
BOCTOYHOTO CKJIOHA BO3BBINICHHOCTH EpreHn m ux obecnedeHHOCTh (Cxema KOMILIEKCHOTO
ucroap3oBanus ..., 2012). Table 6. Maximum average daily discharge of some rivers on the
eastern slope of the Yergeni Upland during spring flood, and their water availability (Scheme for
the integrated use and protection of water bodies ..., 2012).

BonoTox MaxkcuMabHbIe PacXoabl, M> /cek
1% 5% 95%
Apuianb-3ebMEHb 109.93 65.65 0.38
lNamyn-byprycra 146.75 87.52 0.51
Hanpnss Jlacta 171.87 102.5 0.60
3eIIbMEHb 323.80 193.11 1.12
Kamennas 155.73 92.87 0.54
MamnTa 51.30 30.60 0.18
Cpennsis Jlacta 148.55 88.59 0.52
VYnan-3yxa 160.53 95.74 0.56
Xap-3yyxa 37.47 22.34 0.13
[Tapen 70.53 42.06 0.24
ymnra 16.83 10.04 0.006
SInmara 246.94 147.27 0.86
Snmra 134.43 80.17 0.47
Smkyins 330.76 197.26 1.151

Takum o6pa30M, AL BCEX PCEK  XApPAKTCPHO  HUCKIKOYUTCIIBHO CHCTOBOC  IMUTAHHUC,
HerO,Z[OJ'DKI/ITeJ'IBHHﬁ U MaJIOMOIIHBIA BECEHHUM ITaBOJIOK M MNPAKTUYCCKU IIOJIHOC OTCYTCTBUC
CTOKa B OCTaJbHBIE CE30HHI roda. BoIBIIMHCTBO PEK MHOT'OKPATHO 3aperyjinpoBaHO IJIOTHHAMU,
KOTOPBIC MO3BOJIAKOT aKKYMYJIUMPOBATH BECCHHUI CTOK B HEOOJBIINX BOOOXpAaHWIMIIAX U IPyAax
JJIL UCITOJIB30BaHUs €ro B OrpaHUYCHHBIX o0bemMax PAa3JIMIHBIMHA OTPACIIAMUA XO035MCTBA.
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HecMoTpst Ha TO YTO Ka)Ablil BOJOEM UMEET CBOU 0COOEHHOCTH, BCEM MM CBOMCTBEHHBI 00IIHE
YepThl: HECTAOMIBHOCTh THUAPOJIOTHYECKOTO M THIPOXUMHUYECKOTO PEXHMOB, PE3KOe HM3MEHEHHE
MUHEpaJIN3allud BOJ B 3aBUCHUMOCTH OT KOJIMYECTBA IOCTYIAIOIIETO CTOKAa Kak IO rojam, Tak
Y BHYTPH CE€30HA, 3HAYUTEJIbHAS 3aUJIEHHOCTh, 0€THOCTh (JIOpHI U (ayHBI.

Munumanbnabii - 30-gHeBHBIE cTOK 80% wu  Oosiee HU3KOM obOecrneueHHOcTH paBeH O,
T.€. OTCYTCTBYeT. MuHuManbHblii 30-1HEBHBIM pacxo 00ecnedeHHOCThI0 5% MpelcTaBieH
B Tabmme 7.

Taoauna 7. Munumaneasie 30-IHEBHBIE PacXoAbl 00€CIEUeHHOCTHIO 5% PEeK BOCTOYHOTO CKJIOHA
BO3BbIIEHHOCTH Epreneil (CxeMa KOMIIJIEKCHOTO MCHOJB30BaHus ..., 2012). Table 7. Minimum
30-day discharge of the rivers with 5% water availability on the eastern slope of the Yergeni Upland

(Scheme for the integrated use and protection of water bodies ..., 2012).

Cpeanuii MHOT0JIETHUI MuHMMaJIbHBINA pacxojg
Boaortok . 3 3
MHMHHMMAJbHBIH pacxoa, M /cex o0ecrieueHHOCTBIO 5%, M” /cek

Apiianb-3e1bMEHb 0.002 0.003
lNamryn-byprycra 0.004 0.007
Hansassa Jlacta 0.004 0.007
3enbMeHb 0.012 0.024
Kamennas 0.003 0.005
ManTta 0.000 0.001
Cpennsis Jlacta 0.003 0.006
Vnan-3yxa 0.002 0.004
Xap-3yyxa 0.0002 0.0005
[Tapen 0.001 0.001
[lyrira 0.0001 0.0001
Snmara 0.007 0.013
Snmta 0.002 0.003
Smkynb 0.006 0.011

Kymo-Manwviuckuii pation (Kymo-Manwviuckas obaacms). K HeMy OTHOCATCS BOJIOEMBI OacceiiHa
p. Hon: pexa 3anmagubiii Manbru u co3nannoe Ha Heil [Iponerapckoe Bogoxpanunuiie (03. MaHbIg-
I'yauno); peka Bocrounblii MaHbldu C paclonoXeHHbIM B €ro jgoiuHe Yorpaiickum
BoJtoxpaHuwiniieM; COCTUHCKHE BOJIOEMBI; BOJIOEMbI HU30BbEB peKU KyMbl.

bacceiin pexu 3anaonvii Mamnwiu (puc. 1, 106). Ota peka sBisercs JeBbIM nputokoMm JloHa,
OCHOBHBIE NPUTOKU KoToporo, bonbmoi u Cpennuit Eropnsik u Kanmayc, Bmagaror ¢ roxHOU
ctoponbl. [TuTaHue 3TUX U OPYrUx peK MPOUCXOIUT TJIABHBIM 00pa3oM 3a CYET BECEHHUX TallbIX
BOJI, B MEHBLIEH CTENEHU — 33 CYET TPYHTOBBIX.

Pexa 3amanubeiii Manbiu Bnagaer B JloH Huxke LlumnsiHCckoro Bomoxpanunuma. JnmHa pexu
cocrapaser 420 kM, oOlas Iomagb Boao3abopa — okojio 40 Teic. KM?, B T.4. B Npeeiax
Kanmbikuun — 8.15 Thic. km?.  XapakTepHO#l 0COGEHHOCTBIO MaHBIUCKOH BIAJMHBI SBISETCS
Hanuuue OonpIIoro koaudectsa (okoso 300) o3ep U TUMaHOB, MPUYPOUEHHBIX KaK K JTHUILY, TaK U
K TeppacaM. B Tabmuie mnpeacTaBieHbl pEeKH, OTHOCSIIMECS K OacceliHy peku 3amaJHbli
Masnbry (Tabmn. 8).

CaMbIM KpynHBIM M3 03€p MaHBIUCKON cuUCTEMBI sABisgeTcs 03epo Manbiu-I'ynnno, xkoropoe
oTHOCHUTCS K [IponerapckoMy BOJOXpaHUIUINY (BOCTOUHBIM OTCEK) M HAXOAUTCS HA MOTPAaHUYHOMN
tepputopun PoctoBckoil ob6mactu, PecnyOnmuku Kanmeikust u CraBpomosnbekoro kpas. bepera
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BOJOEMa OYEHb KpYThIE, T.K. aOCOJIOTHAs BHICOTAa B LIEHTpE o3epa cocramiser 7-8 M H.y.M. BC,
Ha Bojopazaene — 26 M H.y.M. BC, a B mpubpexnoit oxpanHoit 30He — 12-15 M H.y.M. BC
(Munopanckuit u ap., 2006). Inomaas BOAHOTO 3epKajia MPU MUHUMAIBHOM 3KCILTyaTallMOHHOM
ypoBHe — 620 kM2, IIomaIs Bogocoopa (dactuunas) — 19999 km? , o6bem — 1150 min. M* | cpeanss
mupuHa — 3 KM, cpeasss rryouna — 3 m, anuHa — 185 km (Ilpupoansie ycnosus ..., 2002). Ha
CETOJHSIIHUN JIEHb OCHOBHBIMM HCTOYHHMKAMM NUTaHUS 03. MaHbly-I'yIuno SBISIOTCS peku
bonbmoit Eropnbik u Kanayc. IloMuMo HuUX NUTaHME OCYLLECTBISETCS peKamMu 3anaHblii MaHbId,
Jbxanra, Xap-3yxa u Ynan-3yxa. [lo MHeHuto ydenbix u3 OxHoro HayuyHoro nenrpa PAH
(Manbru-Yorpait ..., 2005), nocTymieHHe MUHEPAaIM30BAaHHBIX BOJ (Y€M XapaKTepeH CTOK
p. bospmoii Eropinibik) oTpuniateabHO BIUSET HA KaueCTBEHHBIM COCTaB BOJABI 03€pa, T.K. OHO
OeccTouHoe. 3HAUYUTENbHbIE W3MEHEHHS B TUIPOXMMHMUYECKOM COCTaBE€ BOJBI 03€pa IMPUBEIH K
YXYALIEHUIO €€ KadecTBa MO BceM mokazatensaMm (IV kimacc xadecTBa) M yBEJIMYWIM OINACHOCTD
00LIEero 1 XJIOPUIHOTO 3aCOJIEHHS], HATPUEBOTO ¥ MarHMEBOI'O OCOJIOHIIEBAHUS TIOYBHI.

Taboauna 8. Xapakrepuctuku pek OacceitHa p. 3amagueiii  Manbidy  (Bomoxo3ssificTBeHHas
KapTa ..., 2003). Table 8. Characteristics of the rivers of the West Manych river basin (Water
map ..., 2003).

Ne AaMunmCTpa- Mromans JimHa BogoTOKA Cpenne-
) Peka N 5 B rpaHULax MHOT0JIeTHUI
n/n TuBHBIH paiion PK | BogocOopa, km 3
PK, kxm CTOK, MJIH. M
1 | Ynan-3yxa | Wku-bypynbsckuii 1406 117 8.7
2 | Xap-3yxa [IpuroTHEHCKMIT 1030 80 6.4
3 I&i‘:}i{a IlemMuHbIi 721 109 4.9
4 Kwupacra s A 140 14 1.0
5 | Jlsensu p 347 20 2.4
6 lamyn 93 20 0.6
7 Jxanra 610 81 4.3
8 JIxyBe SAmantuHckun 112 18 0.9
9 Xg;ﬁ: 431 51 33
10 | bamanra I'opoioBrKOBCKUIA 470 36 3.7

Hamum HabmofeHuss 3a M3MEHEHHEM MMHEpaIu3aluu 03. MaHblu-I'yquiio BBISBUIM €€
yBEJIMUEHUE B TEUCHHE BETCTALIMOHHOIO C€30Ha U B roJibl uccienaoBanuil (Yiaanosa, 2014; tabmn. 9).
Kak s riiyOOKOBOAHOM uacTM BojoeMa, TaKk M JUld 3aJMBOB XapaKTEpHO YyBEIUYEHUE
MUHEpaIN3alui B TEYEHUE BETreTallMOHHOTO CE€30Ha OT BECHBl K OCEHU M B TOJbl HAOIIOJICHUM.
KauecTBeHHBIN COCTaB BOJ B TEYEHUE CE€30HA U I10 TOJaM U3MEHSJICS HE3HAYUTEIBHO: C XJIOPUIHO-
HaTPUEBO-CYIb(ATHOTO Ha XJIOPUIHO-CYNIb()HATHO-HATPUEBBIH.

bacceiin pexu Bocmounwiii Manviu u Kymer (puc. 1, 1B). K Hemy OTHOCATCS BOJOEMBI,
3aHUMaroIue IokHyro dacTh KanMbeikuu. B pyciae p. B. Manbiu B 1969 romy ObUIO co3/1aHO
Yorpaiickoe Bomoxpanmiuiie. Takxke K OacceiiHy 3Toi peku oTHocATCs COCTUHCKHE BOJOEMBI,
KOTOpBIE paclojaraloTcsd B HHU3MEHHOM 4YacTH PAaBHMHBI, B OCHOBHOM JIEJKAll€l Ha BBICOTHBIX
OTMETKaxX HUXke ypoBHA Mops. lonmHa Boctounoro Manbslya npogosmkaercs Huxke Yorpailickoro
BOJIOXpAaHMWJIMIIA B BUJE HErTTyOOKHMX KOTJIOBMH Ha mpoTskeHuH 141 kM B cropony Kacnuiickoro
Mopsl, a 3aTeM TepsieTcs Ha [Ipukacnuiickoii HU3MEHHOCTH.
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Tabumna 9. M3meHenne MuHepaiu3allMd MOBEPXHOCTHBIX BOJ o3epa Manpu-I'yauino B 2009-
2011 rr. B ero riryOOKOBOAHOM LieHTpasbHOM yacTH U B 3anuBax. Table 9. Mineralization changes
in the surface waters of Lake Manych-Gudilo in 2009-2011 observed in its deep central part and
its bays.

Boxoem Munepajau3anus mo rogaam (Maii/ceHTaopsb), 1/
2009 2010 2011
['my6okoBOIHAS YaCTh 30.3/53.73 41.9/49.3 42.13/49.16
3anuBbl (MEJTKOBO/IHAS YaCTh) 31.8/60.05 45.7/53.12 51.34/73.64

Cocmunckue 6odoemwt (puc. 1, 1r), pacnonoxennsle B COCTHHCKOW BMaJMHE, OTHOCSTCS
K OacceliHy p. MaHbIu U pacrnonararoTcss BOMmM3u ycThsi p. B. Mansiu. Jlo coznanust Yorpaiickoro
BOJIOXpaHWJIMIIA TJIOIIa b 3TUX 03€p cocTabisuia 6810 ra (demrokos, 1969), a 3aTeM, MO0 TaHHBIM
C.B. Manmxuesa u W.B. Kmokuna (1979), — 10000 ra. Cpennsas riyOuHa HauOoliee
OmaromoJyiyuHbIX 1Mo BojocHaOkeHuro 03€p Cocra m Kempkera konebamack ot 0.8 mo 1.5 wm.
VYcTpeBbIMM OKOHUAHUAMH pycia p. B. MaHbI4 SBISIFOTCS BOtoeMBbl Xap-Opra U 3aMOKTa, IIPA 3TOM
MOCJIeTHEE CBS3aHO MPOTOKOM ¢ BojoeMoM Kupkura. HOxkHee pacrosioxkeH psili MEJKHX COJIEHBIX
03€p, 4YacTo IEpPEeChIXalIINX, camoe KpynHoe M3 KoTopbix — Kentpukan. Bomoem Xap-Opra
coenuHsieTcsl B cBoell ceBepHoil wactu ¢ 03. CoctuHckoe. Camble ceBepHble M3 (COCTMHCKHX
BojloeMoB — 03. Kuprmmunoe u Topre (Ymanoa, 2011). O3epo CmeTioe ocCTajoch TOJBKO Ha
tonokaptax 1991 roma u B HacTosimee BpeMsl MPAKTUYECKH HE CYIIECTBYET, OTJIMBasg Ha
KOCMUYECKUX CHUMKaX KPAaCHUBBIM CBETJIO-PO30BbIM TOHOM. HO 3TO BCero iuib colib U HeOObIIast
IJIEHKA BOJBI (B TO/bI ¢ OOMIIBHBIMH OCaJKaMHU) OT BECEHHUX JI0KJIEH, KOTOpast K JIETY MOJHOCTHIO
nepeckixaeT. [Tnomans CocTHHCKHX BOJIOEMORB 3a Psijl JIET IIpeacTaBiieHa B Tadnuie 10.

Taboauna 10. [Tnomans BoaHoro 3epkama CoctuHCKHMX BoaoeMoB. Table 10. The area of the
Sostinsky Reservoirs water table.

Iiomans 3epKaja 1o rogam, Km>
Boxoen B.IL. bornanos | MC3 Landsat-7, kamepa ETM+ HNC3 Landsat-8, kamepa
(1997) (Ynanosa, 2014) OLI/TIRS, 7.09.2021

1997 2009 2010 2011 2021

Kupnuunoe 2 0.8 1.1 1.2 0.75
CocTuHCKOE 33 1.65 1.83 2.1 0.66
Xap-Dpre 4.6 4.16 4.57 5.3 3.52
3aMoOKTa 1.4 1.22 1.31 1.4 1.2
Kupkura 4.8 3.66 4.15 4.6 3.97
Kentpukan — 0.51 0.73 1.4 0.65

o 1970 roga MCTOYHUKAMU BOJBI B 03€pax CIYKUIU aTMOCGHEPHBIE OCAJIKH U BECEHHHI CTOK
Bocrounoro Mansiua. Ilocne ctpourtenscTBa maoTHHBI YOrpailCKOro BOJOXPAHMWIIMILNA BOJAa W3
Hero mo pycay peku B. Manbiu crama noctynate B COCTHHCKHE O03€pa, B pe3yibTaTe Yero
MOJHSJICS. WX YpPOBEHb M yBeNW4miach Iuiomans. COpoc dYorpaiickoil BOABI OCYIIECTBISETCS
c Hos1Opst mo MapT. [lnomane o03€p Takke 3aBUCUT OT OOBEMA BOJBI, TOCTYMAIOIIEH u3
YepHO3eMenbCKOM OpOCUTENbHO-00BOIHUTENBFHON cucTeMbl. B 1996 roay B cBs3M ¢ coKpalieHuem
o0p€ma cOpaceiBaeMbIX BOJ WX IUIOMAns, cocrtaBuia S51.2 kM?, U3 HHUX IUIOIIA[b

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3


https://ru.wikipedia.org/wiki/%D0%A7%D0%BE%D0%B3%D1%80%D0%B0%D0%B9%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B7%D0%B5%D0%BC%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D1%80%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%BE%D0%B1%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

BOJIHBIE PECYPCBI PECITYBJIMKU KAJIMBIKHUS ... 45

PBIOOXO3AUCTBEHHBIX BOJOEMOB — mpuMepHo 29 km? B 1999 rony »3TOT mokazaTenb CHU3MICS
10 20 km?.

Onpenendroniee BIUSIHUE Ha THAPOXUMHUECKUE TT0KA3aTEIN BObI 03€P OKA3bIBAET OTCYTCTBUE
rapaHTUpoBaHHOM Bojonojgaud. COpOCHBIE U JIpEHaKHbIE BOJbI, IOCTYyHarolUMe B 03€pa,
BBICOKOMHHEpaIN30BaHHbIe — 3.8 /1 BecHOW U 4.7 r/n ocenbto. B camux 03&pax MuHEepanu3anus
YBEJIMYMBACTCS K OCCHHU 3a CUET MCIAPEHUs, a TAKKe 3HAYUTEIBHO, 10 15 T/1, — Mo Mepe yaaneHus
oT Yorpaiickoro BOJOXpaHWIMIIA — OCHOBHOI'O MCTOYHHMKA BOJOCHAOXXEHUS M PaCIpECHEHHUS.
B nenom Boma CoctuHCKHX 03€p B cooTBeTcTBHH ¢ Kiaccudpukanuedn BomxHUWUIM Obuia
OIICHEHa KaK BBICOKOMHHEpAIM30BaHHAs, XJIOpPUIHO-Cyiab(arHas, rpymmbl HaTpus II-1II Tumos
(Xumuueckuii coctas ..., 1999).

Boooemwvt nuzosves pexu Kymovr (puc. 1, 11) o00pa3yrOT HECKOJIBKO TEPPUTOPUATBEHO
000COONEHHBIX Ipynn, Takux Kak MacanbsiruHckas, Cernoepukckas, YepeBUUKHHA,
YepHounecckas, Jlamacunckas u Anapa-AtuHckas. OOmias miomanp 3THX 03€p B MEPHOJ HUX
HauOONbIIEro pa3BuTHsA cocTaBnsiia Oonmee 60 km®. Tpu cucrembl o3zep (UepeBuukuHa,
Ceetnoepukckasi, AHApa-ATHHCKas) TOJHOCTBIO WM OOJIBIIEH YacThIO HAXOMSTCS B TMpesenax
Kanmpikum.

KauecTBeHHBIN aHaNM3 BOJ MPAKTHUECKH BCEX BOJOEMOB PECIYOJIMKH IOKa3aj, YTO BOJbI
COJIEHBIE U OUYEHb COJICHbIE, CPEHIE MHOTOJIETHHE 3HAUE€HUSI MUHEpAJIN3allii MOBEPXHOCTHBIX BOJ
koJseomoTest ot 1.7 go 10.5 r/n. I'uaposiornueckuii peskuM OOJBITHHCTBA MECTHBIX BOIOXPAHUITHUII]
XapaKTepHU3yeTCsl HeCTaOUIIbHOCThIO 00beMa, BOJHOTO 3epKajia, YpOBHS, MUHEPATN3alluH, BBICOKUM
HCIIApEHHUEM, 3aMEJUIEHHBIM BOJOOOMEHOM, cllaboi MPOTOYHOCTBIO M, KaK CJEICTBUE KapKOIro
KJIMMaTa, HAKOIUIEHUEM XMMHMUYECKHX U TOKCUUYHBIX BEIIECTB.

Hcnoan3oBanne BOAHBIX pecypcoB KaaMbikuu

Kanmpikusi He uMeeT JOCTaTOYHOIO KOJIMYECTBA COOCTBEHHBIX HMCTOYHHMKOB BOJBI IS
ofOecrieyeHrs HE TOJBKO NMPOMBIIUIEHHOCTH U CEIbCKOTO XO03sicTBa, HO M HaceneHus. CpenHee
yAETbHOE BOJOIMOTpPEONIEHHE Ha XO3SMCTBEHHO-NHUTHEBBbIE HYXKIBl 3/IeCh B 2 paza HUXKE
CPEIHEPOCCUIICKOTO ypOBHS U cocTaBisgeT g0 70 j/cyr Ha OFHOrO >KUTENs (B CEIbCKOM
MecTHOCTH — MeHee 40 j1/cyT, uTo B 4 pa3a HIKe, ueM B cpeaHeM 1o Poccun). LleHTpanu3oBaHHBIM
BOoJIOCHaOkeHHeM obOecrieueHo 72.4% HaceneHus pecnyOnuku, a 17.6% HaceleHus MOJIb3yeTcs
BOJIOM U3 HEIEHTPAIM30BAHHBIX HCTOYHUKOB (IIaXTHBIE KOJIOALBI, OJUHOYHBIE CKBAKUHBI,
Bojoembl) u eme 10% oOecneunBaroTCsi BOJOCHAOXKEHHWEM ITyTeM IoJBo3a Bojbl (lloxmam 00
9KOJIOTHUYECKOH ..., 2020).

[IpoGnema BogoCHAOKEHUSI CTOUT OYEHb OCTPO HE TOJILKO MOTOMY, YTO HOBEPXHOCTHBIE BOJIbI
KanMmpIkuu mpenMyIecTBEHHO BBICOKOMHHEPAIM30BAHHBIE, HO M MOTOMY, YTO OHH 3arpsi3HEHBI.
ITo Bceil Tepputopun HaOMIOMACTCS AKKYMYJSIUS 3arpsA3HSIONIMX BEIIECTB B TPYHTOBBIX BOJAX,
YTO HE MO3BOJISIET UCIOJIb30BATh MX JUIS MUThS O€3 MpeABapUTEIbHON OUMCTKU MO CHEIHATbHBIM
texnojorusiM. bonee 80% mnpoO Boabl B ropojax pecmyOlMKH HE OTBEYAIOT HOPMATUBHBIM
TpeboBaHUAM TIO (PUBUKO-XMMHUYECKUM TokazaTtensM, a 30% — 1o MHKPOOHMOIOTHYECKHM.
B nanHblii MOMEHT 00€CHEeYHUTh OYUCTKY HEBO3MOXKHO B CHIy OTCYTCTBHS HEOO0XOAMMOTO
KOMIIJIEKCA OYHUCTHBIX COOPYXEHHH U 00e33apakHBaioNMX YCTaHOBOK (CxeMa KOMIIJIEKCHOTO
UCMOJb30BaHus ..., 2012). HebnarononyuHa cuTyanust ¥ B CTOJIMIIE, DJKCTE, I71€ TUTUEHUYECKUN
HOpPMaTUB TMOTpeONeHus: MeHblle Tpedyemoro mnpumepHo Ha 37%. I[lo maHHBIM MECTHBIX
CaHUTAPHO-IMUIAEMHOJIOTHYECKUX CIYKO, B CBA3M C TMOTpeOieHHEeM HEKA4eCTBEHHOW BOJIbI
B KanMbIKMK yBeMUYHMIOCH KOJUYECTBO JIIOJICH, CTpajalonuxX 3a00JeBaHUSMU MOYEIOJIOBOM
Y DHIOKPUHHOW CHCTEM, KPOBH U KpPOBETBOPHBIX OPraHOB, MAPA3UTAPHBIX U HHQEKIMOHHBIX,
B T.4. BUPYCHOTO renaTuTa U 0aKkTepuaIbHOU TU3EHTEPUU.

OCHOBHBIM U YacTO €AMHCTBEHHBIM HMCTOYHHKOM XO3SMCTBEHHO-IUTHEBOTO M TEXHUYECKOTO
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BOJOCHAOKEHUS HaceneHus1 KalnMbIKUH SBIISIOTCS 110/13€MHBIE BOJIBL.

Ha teppuTtopuu pecryOauKu COUNICHSIOTCS 4 KPYITHBIX apTe3uaHCKux Oacceiina: EpreHuHckui,
Cesepo-Kacnuiicknuii, Bocrouno-IIpenkaBkaszckuit u A3oBo-Kybanckuit. OCHOBHBIMH MOI36MHBIMU
BOJIOHOCHBIMU TOPHU30HTaMM  SIBJISIFOTCSL  XBAJIBIHO-XAa3apCKHUM, amIlIepOHCKUH, €preHUHCKUM
U nmoHTu4eckuit (tadis. 11). OCHOBHBIM MCTOYHUKOM BOJOCHAOXKEHHS i KaaMmbIKuu sBISIETCS
EpreHuHCKMII BOJOHOCHBIM T'OPU30HT, PACIPOCTPAHEHHBIM B Mpelenax JBYX AapTEe3MaHCKHUX
0acceiitnoB — CeBepo-Kacnuiickoro u Eprennnckoro. ['myouna ero 3ameranust — mo 100-120 m. Ha
TEPPUTOPUHN PECITYOJIMKU pa3BefaHo 21 MeCTOPOXKIECHUE MOI3EMHBIX BOJI C MUHEpaIU3alluel BOIbI
70 3 I/A, NpPOTHO3HBIE 3amMachl KOTOPHIX cOCTaBIAOT 490-760 Thic. M B cyTku. Bojwl ¢
MuHepanuzauueii or 3 g0 10 r/n mmeror 3amackl moutd B 900 ThIC. M B CYTKM, HpH 3TOM

€XKETOJHBIN 3a00p TOJM3EMHBIX BOJ| OCTAaeTCAd CTa0WIbHO HM3KMM — Bcero 13.1-13.8 M. M3
(Uudopmarus ..., 2013).

Tabauna 11. OGmme MporHo3HkbIe 3anackl moA3eMHbIX BoJ ([lokman 00 skosorudeckoi ..., 2020).
Table 11. Generalized forecasts for groundwater reserves (Report ..., 2020).

. TIporuo3uble 3anachl MOA3EMHBIX BOJI, ThIC. M>/CyT
BoaonanopHslit >
rOpH3OHT Beero B T.4. ¢ MuHepanu3zamnuei, r/Ju
o 1.0 1.0-1.5 1.5-3.0 3.0-10.0
Eprenunckuii 739.86 90.08 115.09 308.75 225.94
SAmkynscKuit 302.68 6.55 31.78 50.84 213.51
AnmepoHCKuit 231.38 - 6.38 16.28 208.79
Cpeme- 42.17 - - - 42.17
HU)KHEIOLIEHOBBIH
[MonTnyeckuit 176.97 - 46.82 46.82 74.39
Capmarckuit 103.97 - 2.47 24.1 77.4
XBaJIbIHO-Xa3apPCKHI 50.8 15.8 44.0
(JTMH3BI)
Hroro 1647.83 96.63 218.27 446.79 886.2

[loxgzemHble BOJBI HAa TEPPUTOPUU PECHYOIMKH OTIMYAIOTCS MPUPOTHBIM 3arps3HEHUEM,
UMEIOT HEBBIJIEP)KAHHBIM MECTPbIii XUMHYECKUH COCTaB, HE BCErjJa COOTBETCTBYIOIIUN
HOPMaTUBHBIM TpeOoBaHMsIM. Pa3BenaHHbIe 3amachl HE OTBEYAIOT MO KAa4eCTBY YCTAHOBIECHHBIM
tpeboBanusm ['OCTa P 51232-98 «Boma mnuteeBas» (1999). Ha Bo3BeimienHocTn Eprenu
MOA3EMHBIE BOJIbI UMEIOT IMOBBIIIEHHBIC MOKA3aTeId MUHEPATU3alUU, )KECTKOCTH U COJACP KaHUS
xene3a. Harore pecmyOaMKH OHU 3apakKeHbl MBIIIBIKOM, oTMevaroTcsi mpesbimieHus 1K mo
(dbeHosiaM ¥ apoMaTUYECKUM YriieBogopoaM. [IpakTudecku BO BCeX MECTOPOKIACHUSIX MO3EMHBIX
BOJI HaOJIOAAeTCsl MOBBIMICHHAs MUHepanu3anus oT 1.6 mo 10 r/m u xectkocTh Boael oT 10 1o
12 Mr-sKB/I1; 9acTO BOJA HE YAOBIETBOPSET TPEOOBAHUSIM MO MHUKPOOHOIOTHYECKOMY MOKA3aTeIto
Y HE MOJKET OBITh UCTOIh30BaHa B MUILIEBON MTPOMBIIUIICHHOCTH. B mocneaHue roisl moj| BAUsTHIEM
TEXHOTE€HHOTO BO3JCUCTBUS (DKCIUTyaTallusi, OpolleHue, (UIbTpalis W3 KaHAIOB) IMPOU3OILIN
3HAYUTENbHBIE U3MEHEHHsI 3a1acOB MOA3EMHBIX BOJ, TO3TOMY HEOOXO0AUMa UX MEePEOIICHKA.

OcCHOBHBIM TOTpeOUTENEM TMOJ3EMHBIX BOJ OCTaeTcsl T. Diucra — cToiumna PecrmyOnuku
Kanmpikus. O6miass moTpeOHOCTh ropoja, cornacHo pacueraM (Jlokmaa o0 3KOIOTHYECKOH ...,
2020), cocraBnser B HacTosmiee Bpems 80 ThIC. M°/cyT, a B mepcrektuBe — 120 Thic. M°/CyT.
[ToTpeGHOCT, B BOJHBIX pecypcax Ha XO3AWCTBEHHO-TIHUTHEBBIC HYXIbl HACEICHHSI COCTABISET
14.6 man. M° B rox uum 40.0 teic. M° B cyrku (Uucras Boza, 2009).
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Taxum o6pazom, mpupoJHas BogooOecedeHHOCTh KaaMbIkun He yIOBIETBOPSET MOTPEOHOCTH
OTpaciied SKOHOMHMKM M COLMAIBHBIX HYXJ. OOecrneuyeHHOCTh HACEIEHHUs pecypcaMu pPEdyHOro
croka — 12.92 Teic. M’/roJi Ha ueNOBEKa, UYTO HIDKE KAK CPEJHEPOCCUICKOro II0Ka3aTels
(31.72 teic. M¥/ron  Ha uenoBeka), Tak W TokasaTens FOxHOro (QenepanbHOTO OKpyTa
(17.04 teic. M*/ron Ha yenoBeka). OGeceYeHHOCTh MPOTHO3HBIMHE PECYPCAMM NOJ3EMHBIX BOJ —
0.39 M*/cyT Ha uenoBeKa, YTO 3HAYMTENILHO HMKE CpeJHepoccuiickoro mokaszarens (5.94 m’/cyt
Ha 4elloBeKa) M Hibke TokaszaTens okpyra (1.21 m’/cyr Ha uenoBeka). ITo JaHHOMY IOKa3aTelo
pecryOirMKa 3aHMMaeT TIOCIIEAHEE MECTO CpeId PEeruoHoB (enepaabHoro okpyra. beiToBOE
BOJIONIOTPeOIEHNE HA JyIly HACEIeHHs B Hel cocTaBisteT 26.15 M>/ros1 Ha 4eloBeKa, uTo HIKE KakK
CPEIHEPOCCUIICKOTO TOKa3aTels, Tak U nokazarens no FOxHoMmy QenepaibHoMy okpyry (56.21 u
51.47 »®/ron Ha dyenmoBeka cooTBeTCTBeHHO; Boma Poccum, 2020). Mmerommecs coOCTBEHHEIE
MMOBEPXHOCTHBIE BOJIHBIE PECYPCHI SIBIISIOTCS COBEPIICHHO HE MPUTOAHBIMU JIJIsi BOJIOCHAOKEHUS
HacelIeHHs, a TOJ3eMHble OOJIbIIEHl YacThl0O HMMEIOT BBICOKYI0 MUHEPATU3aLNI0, OJHAKO
WCTIONB3YIOTCA ISl TUThS W TIPUTOTOBJIIEHUS TIMIM TIOCIE€ BOJOMOAroToBKH. Ha ceromns
CYIIECTBYIOIINE B PECITYOJIMKE MOIITHOCTUA U TEXHOJIOTUH OYUCTHBIX COOPYKEHUM Ha JIEHCTBYIOIIUX
BOJIONIPOBOJIAX HE MOTYT OOecrneuuTh OaphepHONW pOJIM pealbHbIM YPOBHSM 3arpsi3HEHUH,
KOTOpbIE MOCTOSIHHO PacTyT, a aJIeKBaTHbIE MEPHI [0 00pabOTKe BOJbI OTCTAIOT.

s obecriedeHuss MOTPeOHOCTH B  BOJE MPOU3BOJCTBEHHBIX, CEIbCKOXO3SIHCTBEHHBIX
Y COIMAIBHBIX HYXJ] M MPEJOTBPAIICHUS HETaTUBHOTO BO3JACHCTBHUS BOJ B TECYCHHE MHOTHX JIET
c1937 mo 1972 r1r. B Kamvmelkum ObBII  cO34aH  BOJIOXO3SMCTBEHHBIM  KOMILIEKC,
BKJIIOUAIOLTUH B ceOs:

— 3 rpymnmoBbIX NAaCTOMUIIIHBIX BOJOTPOBOA OOIIEH MPOTsHKEHHOCTRI0 1200 KM;

— Yorpaiickoe Bogoxpanuiuiie u Yorpaiickuii cOpoCHOM KaHal;

— TMOCTpOEHa 3alliTHas Jamba MepBoro dTarna CTPOUTENbCTBA 3alIUThI ropoa Jlarans;

— I UCHOJIb30BaHUS BOJ MECTHOTO CTOKAa IIOCTPOEHBI, B OCHOBHOM XO3SIICTBEHHBIM
criocobom, 6omee 300 mpyoB ¥ METKUX BOJOXPAHMIIHIIL,

— ycrpoensl 6osiee 2000 apTe3naHCKUX CKBa)KHH;

— CO3JaHBbl 5 OPOCHUTEIHLHO-OOBOAHUTEIBHBIX CHCTEM IMPOEKTHOW MOITHOCTBIO 124.5 ThIC. Ta
oporeHus (puc. 2).

Capnunckas opocumenvHo-o6600HumenvHasn cucmema (OOC) pacnoiio’)keHa Ha TEPPUTOPUHU
Bonrorpaackoit u Actpaxanckoit ob6iacteit u Pecryonuku KanmMmbikusi, Ha 6€CCTOUYHOM TEPPUTOPHH
Mexaypeubsi Tepeka, Bonru u Jlona. Ee ocHoBHOe HazHayeHHe — MPOM3BOJICTBO pUCa U KOPMOB
JUIS HYK]1 )KUBOTHOBOJICTBa, 00BoiHeHUe nacTOutl. [IpoexTHas miomaas opolieHus B peciyoauke
coctaBisier 33.2 ThIC. ra, M3 KOTOPBIX IUIOIIAAb pEryasipHOro opoumieHuss — 14.3 ThICc. ra,
auMaHHoro — 18.9 Tteic. ra. Mcrounukom opomenus Capnunckoir OOC sBuserca p. Boonra.
[TocTtynaromue u3 Hee BOJABI MpU 001IEM HU3KOM ypoBHE MUHEpanu3aiuu (10 0.7 r/1) MOTYT UMETh
pa3IMYHBI XMUMUYECKUH COCTaB: OT T'MIPOKApOOHATHO-KAIBLKEBOTO A0 CYIb(haTHO-KAJIbIIHEBO-
HaTpueBOoro (akTuBHOCTh HeWTpanbHas — pH = 8.0-8.3; OBuunHUKOB u Ap., 2015; Xumudeckwuii
COCTaB ..., 1999).

Yepuosemenvckas OOC. Opoliaemble 3eMJIM pa3MelIeHbl Ha TeppuTopuu KertueHepoBCcKoro,
HenuuHoro, Smkynsckoro, YepHozemensckoro, Hku-bypynbckoro pailoHOB, Ha OecCTOYHOM
TeppuTOopun Mexaypeubsa Tepeka, Boiaru u Jlona. OCHOBHOE Ha3HaUY€HHUE — MPOU3BOJCTBO KOPMOB
JUI HYXK] )KUBOTHOBOJCTBa, 0O0BoJHeHHEe mactOuil. [IpoekTHas miomaas OpOIIeHHs] COCTaBISET
40.4 TeIC. ra, M3 KOTOPBIX IUIOWAAb PETYIspHOro opomeHus — 22.0 Teic. ra, JUMaHHOIO —
18.4 1hIC. Ta. OpOCUTENbHBIE U APEHAKHO-COPOCHBIE BOJBl MMEIOT MPUOIMU3UTENHHO OJWHAKOBBIM
ypoBeHb MuHepanu3anuu — 1.2-1.8 /1, cynbhaTHO-XIOPUIHBIA U XTOPUIHO-CYIb(GaTHBIA YPOBEHb
MUHEpalIM3allud M crabolienoynyo peakuuto aktuBHOcTH (pH = 7.8-8.2; OBUMHHHMKOB
u ap., 2015). Bopouctounukom cuctemsbl siBasieTcs Yorpaiickoe BOJOXpaHWIIHINEG, HAMOIHIEMOE
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TepCKOM M KyMmMckodM Bojou mno Tepcko-Kymckomy kananmy u ero mnpoposkeHuro — Kymo-
ManslueckomMy KaHaiy. Bopa M3 BomoxpaHWwiIMIa HOCTYNaeT CaMOTEKOM B YepHO3eMeNnbCKUi
MarucTpaJbHbId KaHaJ, OTTYAa — B XO3AWCTBEHHBIE KaHAJIBI M  MEXXO3SMCTBEHHBIE
pacupenenureny — Smkynsckui, ['amrynckuii u [Ipuo3epHslii.

IIpaso-Ezoprvikckas OOC. Cuctema HaxXoAuTCsl B 30HE ['OpOIOBUKOBCKOTO U SIMIaNTHHCKOTO
paiionoB. Ee Ha3HaueHwe — BBIpalllMBAaHHE OBOIIEH, 3EPHOBBIX, KOPMOB, OOBOJHEHUE.
[Tnomane 3emens peryisipHoro opouieHust — 4.9 Teic. ra. ICTOUHUKOM MUTAHUS CUCTEMBI SIBIISICTCS
HoBotpounkoe Bomoxpanumnuiie (ctok p. Kybanp) B CTaBpomojJbCKOM Kpae M OTHOCHUTCSA K
Oacceitny p. Jlon. Bonma momaercs camotekom u3 JeBoil BeTBU IlpaBo-Eropisikckoro kanana,
OTKyZJa J0 MECT HasHadeHus Bojga uaer no PocroBckomy, JleBo-/Ixanmrmnckomy u IIpaBo-
JbxanruHackoMy pacnpenenurensiM. Bopga, momaBaemas u3 p. Kybanp, nMmeer MuHepalu3aluio
10 0.6 /1 mpu  pa3nMYHOM XHMMHUYECKOM COCTaBe (OT TI'HAPOKapOOHATHO-KAIBLIMEBOTO JI0
Cylb(aTHO-KaJIbIIMEBO-MarHueBoro) M HeurpanbHoi peakuuu (pH =7.5). penaxHo-cOpocHas
BOJla MMEEeT XyJllee KadecTBO: MMHEpalM3aliio — J0 3 T/J, XUMUYECKMH cOCTaB — OT
rUPOKapOOHATHO-CYNIb(PATHO-MAarHUEBO-KaJIbIIUEBOTO  J0  CY/Ib(aTHO-HATPUEBO-MarHueBoro,
aKTUBHOCTH — HelTpaibHyI0 (OBYMHHUKOB U Jp., 2015).
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Puc. 2. Cxema 00BOTHUTENBHO-OpOocUTENbHBIX cucTeM Kanmbikuu (Kamaesa, 2013).
Fig. 2. Schematic map of Kalmykian irrigating systems (Kadaeva, 2013).

Kanmviyxo-Acmpaxanckas OOC. OponiaeMble TEPPUTOPUHN — CEBEPO-BOCTOK KanMbikuu, roro-
3amajHas 4acTh YepHosipckoro pailoHa ActpaxaHckoi 001acTH, pacnojararomnyecs: Ha 0ecCTOUHOM
Tepputopun Mexaypeubsi Tepeka, Boarm u Jlona. McrouHuk opolieHHs — BOJOXPAaHMIMIIE
Cesepnoe (YepHosipckoe, Kpusas Jlyka), pacnonoxkenHoe B UepHosipckoMm paiioHe. 3a00p BOJIBI
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OCYLIECTBJISAETCS IUIaBYYMMHM HACOCHBIMM CTAHLMSAMH, PAaCIOJIOKEHHBIMHU Y cena UepHbiil Sp.
W3 BogoXpaHMIMIA HACcOCHAas CTaHUUs HOAAeT BOAbl B KalMBIIKUN MaruCTpajbHBIA KaHAll,
UMEIoLUN 3eMiIsHOe pycino U npoTsbk€HHOCTh 35 kM. C 2015 roma cucrema BpPEMEHHO He
OKCIUTYaTUPYETCS B CBS3H C OTCYTCTBHEM (PMHAHCHUPOBAHHS U3 (heepabHOTO OI0/HKEeTa.
Kacnuiickas OOC pacnonoxena B JlaraHckoMm paiioHe U OTHOcUTCA K OacceiiHy p. Bosrm.
Bonoucrounnku — p. baxremup, sABisromasica npassiM pykaBoM p. Bosrn, u Kacrnmiickoe mope.
Bona nocrymaer camMOTeKOM IO T'OJIOBHOMY KaHaly JI0 HAaCOCHOM CTaHLMHU Yy Hoc. J[>KaabIKOBO,
a jajee — MalIMHHBIM crnocoOoM. Bogpl, mnocrtynaromue u3 HU30BbeB p. Boiru, wnmeror
OnaronpusATHBIE TIOKA3aTeNH: coAepkanue cojeil He 6onee 0.5 1/, rUAPOKApOOHATHO -KATBIIUEBBIN
COCTaB M HeUTpaibHyIO peakuuio (OBUMHHUKOB U 1p., 2015). [lnomans peryispHOTO OpOIICHUS
MIOCTETIEHHO CHUXKAeTCs M3-3a 3aCOJICHHUS U MOATOIUIEHUS 3€Melb BCJEICTBUE MOABEMA YPOBHS
Kacnmiickoro mops. Ilo coctossuio Ha 2011 ronm muomaas opomieHusi cocraBwia 1277 ra,
B T.4. peryasipHoro — 1249 ra, a numansnoro — 28 ra ([lenosa u ap., 2015). B Hacrosmee Bpems
CUCTEMa CIYXHUT JJIsl IoJa4u BoAbl B T. Jlarans, 1ist 00BoiHEHUS TACTOUII U MIOJIMBA OTOPO/IOB.
OneHka KayecTBa BOJBI, HCIOJIb3yeMOM ansi opomeHus B KaiMmbikuu, Obula BBINOJHEHA
IO MPEIIOKEHHON 30HaIbHOM miKane (OBUMHHUKOB M jp., 2016). OHa noka3ana, yro Ha [lpaBo-
Eropnsixckon 00BOJHUTEIHLHO-OPOCUTENHLHOM cucreMme o [IOYBEHHO-TUIPOTE0JIOTO-
MeJIHOpaTUBHBIM MOKAa3aTesiM BoJla OTHOCUTCS K | Kilaccy kadecTBa, T.e. OHA XOPOILIEro KauecTBa;

Ha Uepnozemennsckoit OOC (p. Tepek, Kyma) — x II-IIl kmaccam wu3-3a TOBBIICHHON
MUHEpaJM3allud U OMAacHOCTU Pa3BUTUs HETATHUBHBIX IPOILECCOB B IMOYBAX; a BOJa MECTHOIO
MaBOJKOBOIO CTOKa (Mayple peku u Oanku) — k | wimaccy. B To ke BpeMmMs 3TOT CTOK,

aKKyMYyJUPOBAaHHBIH B BOJOEMAax M BOJOXPAHUJIMINAX, B pa3juyHble rojel oTHocwics Kk II-
IV kiaccam mo onacHOCTH 3aCOJICHHS U OCOJIOHIIEBaHUsI. Mopckue Bojbl Kacus Takke MpUroHbl
Ju1st opoienust u otHocsiTea K 11T knaccy.

OO6oOmeHHass XapaKTepUCTHKa HCIOJIb30BaHUSI BOJHBIX pecypcoB (Tabm. 12), caemanHas
B pabote B.B. bopoaprueBa c¢ coaBropamu (2016), maer Oosiee KOHKpPETHBIE KOJUYCCTBEHHBIC
3HAYEHUS] MUHEPAIU3alUU UCIOJIb3yEMbIX PECYPCOB B Ka)J0H M3 0OBOAHUTEIHHO-OPOCUTEIBHBIX
cucteM. B 10 jxe Bpems Tabnuua 12 mokasbiBaeT, YTO UCIOJIb3yeMble 00bEMbI BOJbI CYILIECTBEHHO
HUXKE OTHYIICHHBIX TUMHUTOB.

OO0mass IpOTSHKEHHOCTh MAarucTpajbHONW CETH OPOCHUTEIBHBIX KAaHAJOB PECIYOIUKU paBHA
1137 kM, a mHA CeTH COPOCHBIX KOJUIGKTOpoB — 633 kM. Ilnomans opomraeMbix
cenbCcKoxo3scTBeHHbIX yroauii ¢ 2010 mo 2018 roasl ocraBanack Hem3MeHHOU — 48.3 ThIC. ra.
Cocrosinue opomaeMbix 3emenb 3a 2005-2018 roabl Toapko B 2-4% ciydaeB OILGHMBAETCS Kak
xopouee, B 24-29% — kak ynoBieTBOpuTenbHOE, B 68-73% — Kak HEYJOBJIETBOPUTEIBHOE.
YpoBenb MuHepanuzanuu Boabl Ha OOC xonebnercs ot 0.3 mo 2.0 r/n mpu pa3nuyHOM
XUMHUYECKOM cocrtaBe. OOmme IUMHUTBI €KErogHoro 3a0opa MPEecHONW BOJBI COCTABISIOT
1253.5 muH. M°, HO B HacTosIIee BpeMsl (aKTHUECKH ToaaeTcst ToJIbko 600 MITH. m>. Panee 10 60%
OT 3TOro o0bemMa MPUXOJUINCh Ha OPOIICHUE 3eMelb, 001as TUIOIIAlb KOTOPhIX K cepeanne 90-x
roJioB HacuuThiBana a0 170 Teic. ra. B HacTosmuii mepuos mioniagb UCIOIb3yeMbIX OPOIIAEMbIX
3eMelNb M0 pecrnyOivke yMmeHbIuiaach 10 42 Teic. ra. COOTBETCTBEHHO, CHU3HWINUCH U OOBEMBI
Bojjonotpebnenus — ¢ 700 go 150-200 min. m> (Bopoabiues u zp., 2016).

[IpakTidecku BCsi CE€Th MarkuCTPAIbHBIX, PACIIPEACTUTENBHBIX U COPOCHBIX KaHATIOB BHITIOJNIHEHA
B 3eMJISTHOM pycIie, YTO MPUBOAUT K 3HAUYUTENBHBIM MOTEPSM BOJIbI, 0COOEHHO Ha JIETKUX TPYHTaX,
K Pa3BUTHIO MPOLIECCOB BTOPUYHOTO 3aCOJICHHS, OCOJOHIIEBAHUS, TIOTOIICHHS U 3a00aurBaHHUSL.
K ToMy xe B yCIIOBHSIX BBICOKOTO HMCHApEHUsi BBICOKM MOTEPU BOABI IPH TPAHCHOPTUPOBKE,
xotopsie B 2020 roxy coctaBuiu 106.19 wmma. m® (Joxnan o6 skosnormueckoit ..., 2020).
OcHoBHas mpobiemMa OpomIeHHUsT W OOBOJHEHHWS TMAacTOMI — TEXHWYECKas W3HOIIEHHOCTh
OpPOCHUTENBHBIX CHCTEM, BBEIEHHBIX B JKCIulyaranuio B 1960-1980-x rr., a Takxe OTCYTCTBHE
J0CTaTOYHBIX ()MHAHCOBBIX CPEJICTB HA OILJIATY dJEKTPOIHEPTUH AJisi pabOTHI HACOCHBIX CTAHIIUU.
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JluHamuka BOJOMOTPEOICHHUS W BOJOOTBEJICHUS B PECIyONIMKe MpeacTaBicHa B Tabmuie 13.
AnHanu3 TaOMUIBl TOKAa3bIBaeT, YTO, HECMOTpPS Ha CYIIECTBYIOUIME JIMMUTBHI BOJONOJAYU
(82020 rony kBoTa Ha 3a60p Boabl mo Pecny6muke Kammbikus cocrasuna 745.561 wmun. mY),
00beMbI BOJIONIOTpebneHus caukarotca 1 B 2020 roay cocraBuiy 285.92 miH. M>.

B TO e BpeMs NMpakTHUECKH HE MPHUMEHSIOTCS COBPEMEHHBIC TEXHOJIOTUH HCIIOJIb30BaHUS
BOJBI: 00BEM BOJIBI, MCIIOJB3YIOUIEHCS B CHCTEMax OOOPOTHOTO M MOBTOPHO-TIOCIEIOBATEIEHOTO

BOJIOCHAOXKeEHMs, HesHaunTeNeH — 0.17 MITH. M.

Tabamna 12. OOuias xapakTepuCcTUKa BOAHBIX PECYpCOB U MX HCIOJIb30BaHME B Kanmmbikum i
opormienust (boponerues u np., 2016). Table 12. General characteristics of water resources and their

irrigational use in Kalmykia (Borodychev et al., 2016).

Boagonoaaua, Hcnonan-
Perunon, oTtkyaa 3 |MuHnepa-
HaumenoBanue MJTH. M”, 30BaHHe
NnpuBJIeKalTCca | BogoucTouHMK JIn3anus
00C JHUMHUTHI / y OIS
BO/IHbIE pecypchl dbakr. BO/IbI, I'/J1 opowenus
IToBepXHOCTHBIE BOJHBIE PeCypchl
CtaBpomoabCKui p. Kybanp [IpaBoeropmbikckas| 93.0/65.8 | 0.3-0.45 Her
Kpan p. Tepek, Kyma | YepHosemensckas | 536.9/297.6| 1.5-2.0 Ha
Bonrorpazackas Caprinncias,
balt p. Boara Kanmsiiko- 574.8 /220.6| 0.4-0.6 Ha
o0acThb
AcTtpaxaHckas
Actpaxancias p. Boara Kacrmiickas | 48.8/42 | 0.4-0.5 | Jla
o0acThb
Pecmy6nnka MecTHBI# CTOK 3 3 0.1-0.43 Her
Kanmvpixus MaJIbIX PeK U OaJIoK
Bonoewmsr (03epa,
Pecryomika BOJOXPaHWIIHIIA, - —/13.0 ]0.8-425.5 Her
Kanmbikus
TIPY/IbI)
Pecny6inka Boapr Kacniniickoro Kacmuiickas 3 05-1.4 Her
Kanmbikus Mops
Hroro 1253.5/613.0
Iloa3eMHbIe BOAHBIE pecypehl
PecniyOnuka Ilon3emusbie apTCSI/I— 1647.8% / 13.8] 0-10.0 Her
Kanmpikus aHCKHe OaccelHbI

IIpumeyanue k Tadaume 12: 1647.8*% — oOuye mporHo3HbIE 3aIackl, THIC. M3/cyT.

Note to Table 12: 1647.8* — total forecasted water reserves, thousands m® per day.
BoiBoabI

HpI/IpOI[HaH BOI[OO6CCH€"ICHHOCTB PCCHY6HI/IKI/I Kanmbixkus He YAOBJICTBOPACT HOTpe6HOCT}IM
OTpacneﬁ O9KOHOMHKHU U COLUAJIBHBIX HYXI U TOPMO3HUT HUX pPAa3BHUTHUC. HNmMmeroniuecs COOCTBEHHBIE
MOBEPXHOCTHBIC BOABI ABJANOTCA BBICOKOMHUHCPAIN30BAHHBIMU H XUMHUYCCKU 3arpsA3HCHHBIMU,
COBCPHICHHO HE MPUT'OJHBIMU JJId BOI[OCHa6)KCHI/IH HaCCJICHUs, U TOJBKO MaJiasd 4aCThb IMOJA3CMHBIX
BOJ MHCIIOJIB3YCTCA I MUTHEBOI'O BOI[OCH8.6)KCHI/I$I. Boaoxo3zsiicTBeHHas cucTeMa peCHy6J'II/IKI/I
HaxoauTCsa B FJ'Iy60KOM KPHU3UCC: BBICOKA TCXHUYCCKAsA M3HOMICHHOCTL I'PYIIIOBBIX BOAOIIPOBOJOB,
OTCYTCTBYIOT HeO6XO,Z[I/IMBII7I KOMIIJICKC OYHMUCTHBIX COOpy)KCHI/Iﬁ n YCTKO C(I)OpMy.TII/IpOBaHHaH
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cHUCTeMa TOCYJapCTBEHHBIX 00s3aTelIbCTB IO OOECIEYCHHUIO HACEIEHUS YHCTOW BOJOH,
OTCYTCTBYIOT T'€0JIOTOPa3BEI0YHBIE PaOOTHI U T.JI.

Ta6auna 13.  Tlokazatenu  BogomoTpeOieHuss u  BojooTBemeHus 3a  2014-2020 rr.
(F'ocynmapcrBennsiit ..., 2006-2019). Table 13. Water consumption and sanitation indicators for
2014-2020 (State Report ..., 2006-2019).

IToka3zartenan Enununa Loxet
usmepenust | 2014 | 2015 | 2017 | 2018 | 2019 | 2020
BonmooTtBeacune
B ITOBEPXHOCTHBIE BOJJOEMBI 18.50 | 16.19 | 18.75 | 17.73 | 20.96 | 17.5
(Bcero), B T.4.
- HOPMaTUBHO YHUCTHIX 4.25 4.09 0.00 | 0.00 | 0.00 0.00
- HOpMaTHBHO OYUIIIEHHBIX 3 4.58 | 4.09 3.85 291 2.73 2.77
- HEOCTATOUHO OUHMIIeHHBIX | oM - - 0.00 | 095 | 1.02 | 1.03
3arpA3HCHHBIX CTOSHBIX BO, 14.25 | 12.10 | 14.90 | 13.87 | 18.24 | 13.7
W3 HUX:
- 0€3 OYHCTKH 14.25 | 12.10 | 1490 | 13.87 | 17.21 13.7
- HEJIOCTATOYHO OUMIIEHHBIX - - - 0.00 1.02 -

COpo11eHo OCHOBHBIX

3arpsI3HAIOIINX BEIECTB ThIC. TOHH | 56.92 | 66.92 |1391.63| 31.88 | 31.88 | 14.986

B BOJIHBIE OOBEKTHI

Hcnonb30BaHo BOJIbI (BCEro) 644.56 | 397.35 | 330.88 | 296.67 | 315.00 | 285.92

O6bem 0060pOTHOI

Y IIOBTOPHO-IIOCIIEI0BATEIBHO 0.21 0.09 0.09 0.09 0.19 0.17

HCIOJIb3yeMOU BOJIbI VUL

O06beM OBITOBOTO

BOJIONIOTpEOICHUS
(ucnonbp3oBaHUE
MMUTHEBOM BOJIBI)

7.33 7.29 6.88 6.59 7.39 6.97

B 10r0o-BoCTOYHOM YacTH pecrnyOIMKH MOKHO MCIOJIB30BaTh BoJbl CeBepo-3anaanoro Kacnus,
KOTOpbIE MMEIOT HEOOJBIIYI0 MHUHEpAIU3aLUI0 U MPHU JOKHOM YPOBHE OYMCTKU MOTYT OBITh
HCIOJIb30BaHBI [yl BOIOCHA0KeHus kuTeneit Jlaranckoro n YepHozeMenbckoro paitoHa.

Ha 1ore HeoOXoquMO 3aBepLIUTb 3aTSHYBIIYIOCS Ha JECATWIETUS PEKOHCTPYKIMIO
JIeBOKYMCKOI'O THJIpOYy3Jla M PEMOHTa IUIOTHHBI, HAMOJHUTH Yorpaiickoe BOJOXpaHWIHLIE,
3anyctuth YepHozemenbckyro OOC.

HeoOxonnma peKOHCTPYKLHs OOBOJHUTEIBHO-OPOCUTEIBHBIX CUCTEM C IIEJIBI0 COKpAIECHUS
MIOTEPH BOJBI IPU TPAHCIIOPTUPOBKE U UCIOJIB30BaHUH Ha MOJISX.

Heo0xoanMo BO300HOBUTH MaclITaOHOE MPOBEAECHUE TI€0JIOTOPa3BEJOYHBIX paboT 1o
U3YyYEHHMIO TMOJ3EMHBIX BOJ (TOMCK, pa3BeJKa U IEepeolleHKa 3amacoB) B IpeAenax IBYyX
apre3uaHckux OacceiiHoB Cesepo-Kacnuiickoro u EpreHMHCKOTO [Uisi BOCCTAHOBJIEHHS DPaOOTHI
apTe3MaHCKUX CKBAYKUH.

Ha nam B3risn, npoGneMa BogocHaOXeHUs! JOJDKHA MPOBOAUTHCS MO3TAIHO, TJIAHOMEPHO U
B Pa3JIMYHBIX 30HAX PECHYyOJMKH pemiatbess Mo-pasHoMmy. Tak, Hampumep, Ais OOBOJHEHHUS
ceBepHbIx uacTeil (OkTsa0pbckuii, ManonepOeroBckuii, KeTueHepoBCKHI aJIMHUHHCTpPATUBHBIC
paifoHbl) HEOOX0IMMO BO30OHOBUTS I0J1auy BOJibI U3 p. Bosirn Ha ocHoBe Bo10BOI0B. Ho 110 3TOTO

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3



52 YJIIAHOBA

HE00X0IMMO BOCCTAHOBHUTH IUIOTUHY Y 1. Yapiiakta, B3OPBAHHYIO IIPU MPOKJIAIBIBAHUN JTMHEHHOTO
ra3onpoBojia Mexay noc. Oaplk M Llaran-Hyp B HapyiieHue Bcex NpPUPOJOOXpPaHHBIX HOPM
Y 3aKOHONIPOEKTOB. BoccCTaHOBIIEHHE IUIOTHHBI HEOOXOIUMO JUIsl HAMOJHEHUS IOXKHOW YacTu
CapnuHCcKuX BOJOEMOB — Bojoxpanuiuina Capna.

Qunancuposanue. PaboTa BbINONHEHA 32 cueT rpanTa Poccuiickoro Hayanoro ¢onga Ne 23-27-
10017 «['eoskonoruueckasi oleHKa BOAHBIX 00bEeKTOB PecnyOnnku KanMblkus ¥ npuiieraroumx
K HUM TEPPUTOPUI».
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The Republic of Kalmykia is the driest region in the south-east of the European part of Russia. It has
the lowest water resources among the other subjects of Russia. In this paper, we characterize its water
resources, their distribution over the territory through the natural and artificial hydrographic network
of channels and irrigation systems, and we also consider the use of artificial river runoff and their
water quality. The framework for this research is the database to the “Water Management Map of the
Republic of Kalmykia” (2003) that the author of this article has compiled and continues to update with
the materials of remote sensing and statistical books on Russian water resources and water
management (2000-2019), as well as with the long-term geo-ecological monitoring of key water
bodies of Kalmykia, carried out in the Department of Environmental Studies of the Kalmykian
Institute for Complex Studies of Arid Territories.

Analysis of the Water Management Map revealed that the hydrographic network of the republic that
consists of 137 rivers with a total length of 4007.9 km and a density of 0.05 km/km? is poorly
developed. They are part of the basins of Azov and Caspian Seas, and most of them are low rivers
(0.5-1.0 I/s), belonging to the drainless areas of the West Caspian basin. The total area of the drainless
territory is 49.2 thousand km?. As of now, there are 314 water bodies in Kalmykia, of which 256 are
artificially created (121 ponds, 135 reservoirs), 43 are small rivers and 15 are lakes. The artificial
origin of most water bodies can be explained by the need for seasonal and long-term regulation of the
river runoff for agricultural use. Although each water body has its own unique features, all of them
suffer under instability of hydrological and hydrochemical regimes, sharp changes in water salinity
due to the amount of incoming runoff every year/season, severe siltation, poor flora and fauna.
Depending on their geographical location, artificial water bodies can be divided into 3 groups: group
in the Caspian Lowland, in the Yergeni Upland, and in the Kumo-Manych Depression. The reservoirs
with the smallest water table (0.011 to 5.84 km?) are located in the Yergeni Upland, while in the
Caspian Lowland, their size varies from 0.087 to 51.54 km? The largest artificial reservoirs are
located in the Kumo-Manych Depression, with the maximum values equal to 782.99 km” and the
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minimum values reaching 0.02 km?.

Qualitative analysis showed that water of almost every Kalmykian water body is either salty or very
salty, and average long-term values of surface water mineralization varies from 1.7 to 10.5 g/l
Regarding their hydrological regime, for the most part they suffer due to unstable water volume, water
table, water level and mineralization, as well as high evaporation, slow water exchange, poor flowage
and, as a result of hot climate conditions, high accumulation of chemical and toxic substances.

Taking into account the limited and unstable, still forming water resources of Kalmykia, our
calculations showed that the average annual runoff volume is 1.64 km*/year, while the potential water
supply of one resident is 5.61 thousand m?/year. The local surface water is available, but is far from
being suitable for water supply; the local groundwater is highly mineralized for the most part, and
people use it for drinking and cooking without any additional treatment. To date, the existing
capacities and technologies of water treatment facilities in the republic cannot provide a so much
needed protection from water pollution, which is constantly growing, while the adequate measures for
water treatment remain insufficient and lacking. Annual water consumption from private sources
reaches 50 million m’. The water shortage in the Kalmykian economy is somewhat covered by the
outside sources: 700-750 million m*/year of drinking water for people, livestock and irrigation are
brought into the republic from the neighboring territories and the basins of the Volga, Kuma and
Terek rivers.

In order to provide water for production, agricultural and social needs and to prevent its negative
effects, Kalmykia had been constructing a water management complex from 1937 to 1972, which
now includes:

e 3 pasture pipelines with a total length of 1,200 km;

e Chograi reservoir and Chograi discharge canal;

e protective dam guarding the town of Lagan;

e more than 300 ponds and small reservoirs for utilization of local runoff, which were built mainly
by economic means;

e more than 2,000 groundwater wells;

e 5 irrigation systems that cover 124.5 thousand ha of land.

We analyzed some literary sources (Borodychev et al., 2016; Ovchinnikov et al., 2015, 2016;
Shumova, 2021) to find out that the total length of the main irrigation network in Kalmykia is
1,137 km, and the length of the discharge network is 633 km. From 2010 to 2018, the area of irrigated
agricultural lands there remained unchanged, equal to 48.3 thousand ha. However, their condition over
2005-2018 was assessed as good in 2-4% of cases, as satisfactory in 24-29%, and as unsatisfactory in
68-73%. The level of water mineralization in the irrigation and drainage systems varies from 0.3 to
2.0 g/l depending on the chemical composition. The total annual fresh water withdrawal limits are
1253.5 million m®, but at present only 600 million m’ is actually being withdrawn. In the mid-1990s,
up to 60% of this volume was used for irrigation in the total area of 170 thousand ha; these days,
the irrigated area has decreased to 42 thousand, which, in its turn, lowered water consumption from
700 to 150-200 million m’.

A major fault of the existing network of water canals is its unprotected riverbed that was formed in the
bare ground which causes significant water losses, especially when the riverbed is formed on light
soils. In addition, it provokes a secondary salinization, alkalinization, flooding and waterlogging.
Moreover, conditions of strong evaporation cause even more losses during transportation; e.g., in 2020
it amounted to 106.19 million m®. At the same time, modern technologies in water use are barely
applied in the republic: the volume of water in the recycling and re-sequential systems is insignificant,
amounting to 0.17 million m’.

The main problem of irrigation and amelioration of Kalmykian pastures is technical deterioration of
the overall systems that haven’t been rebuilt since their launch in 1960-1980s, as well as the lack of
sufficient financial support to cover electricity of the pumping stations. Therefore, we present the
following solutions as the priority measures for water supply and economic development of the
Republic of Kalmykia. These solutions should be carried out step by step, systematically and
differently depending on the peculiarities of each region of Kalmykia. For example, to ameliorate its
northern regions, such as Oktyabrsky, Maloderbetovsky and Ketchenerovsky Administrative Districts,
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it is necessary to resume water supply from the Volga River using waterways. However, to make it
possible, the dam near Charlakta settlement must be restored since it was completely destroyed in
violation of all laws during construction of the gas pipeline between Evdyk and Tsagan-Nur
settlements. This would fill the southern part of Sarpinsky reservoirs, i.e. the Sarpa Reservoir. In the
south-east, it is possible to use the North-West Caspian Sea, the low mineralization of which can be
treated to supply water to the Lagansky and Chernozemelsky Districts. In the south, it is necessary to
finally complete the slacking reconstruction of the Levokumsk Hydraulic System and the repair of the
dam, and then fill the Chograi Reservoir and launch the Chernozemelsk Irrigation System.

It is also necessary to reconstruct irrigation systems in order to reduce water losses during its
transportation and use on fields. The large-scale geological exploration of groundwater (searches,
explorations and reserves re-evaluation) should be resumed as well within the North Caspian and the
Yergeni groundwater basins in order to restore the operation of groundwater wells.

Keywords: surface water, groundwater, irrigation system, Republic of Kalmykia, water reserves, water
volume, water quality, current state of water resources, water management.
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B cratee 0000mIeH WMEOMHKCS MaTepuall O MECTOOOWTAaHWSX YTPAYeHHBIX OalpadHbIX JIECOB
HpI/ISHLTOHI)H, COBPEMCHHOM COCTOSAHHU IMPOU3BOAHBIX OT HUX MOJIMAOMHUHAHTHBIX KYCTApPHUKOBBIX
cOOOIIECTB, MMOYBEHHO-PACTUTEIBHBIX YCIOBUIX MX HPOM3PACTAHHUS U PAacCMaTpUBAIOTCS (hakTopl,
HETaTHUBHO BIMSIOIIME HA 3TU HacaxiaeHus. 1lokazaHo, 4To 1 03epHBIX AETPEeccHil BOoOLIe, a A
CEBEpHOT0 MOOEPEkKbs 03. DIBTOH B OCOOCHHOCTH, 3HAYUTENILHBIE TIEpeTajibl BEICOT, Pa3BUTas pedHast
1 OaslouHasi CUCTEMBI 00yCIaBIMBAIOT MHOT00Opa3ie BAPHAHTOB YCIOBHI MPOU3pACTAHUS APEBECHO-
KYCTapHUKOBBIX COOOIIECTB OalipadyHOro TWMa. YHHUTOXKEHHE OailfpadHBIX JIECOB BIeYeT 3a OO0t
HCYE3HOBEHHE COOTBETCTBYIOIIMX MecTooOuTanuil. OTMedaercsd, YTO K HACTOSIIEMY BpEMEHHU
CyMMapHasl IJIOMIab MOJMJAOMHHAHTHBIX KYCTApPHHUKOBBIX COOOMIECTB HMCYE3aole Mana U ObICTPO
COKpaIaercsi, B TO BpeMsl KaK KJINMaTh4eckas 00CTaHOBKA MOCIEAHUX ACCATHICTHH HE MO3BOJISET
paccuuThIBaTh Ha HMHTEHCH()MKALUIO NPOLECCOB HX ECTECTBEHHOTO CEMEHHOI'O BO30OHOBIIECHHS WU
MIPOCTPAHCTBEHHOT'O pacipocTpaHeHus. Bce yOwIcTpsitomieecs COKpalleHHe IUIOMAAN, 3aHATON
MOJIMIOMUHAHTHBIMU KYCTAPHUKOBBIMHA COO6IIIeCTBaMI/I, HETAaTUBHOC BOSﬂeﬁCTBHe Ha HHUX BbIIIacCa
CKOT2 M YacTO INOBTOPSIOIIUXCS II0KApOB, Bedyllee K HUX IOJHOMY HCUE3HOBEHHIO, HESACHOCTH C
BOIIPOCOM HX XO3SWCTBEHHOM M 3KOJOTMYECKON IEHHOCTH U BO3MOKHOCTSIMU OXpPaHbl MMEHHO ceiidac
JISJIA0T 3Ty NPo0JieMy KpaiiHe akTyajabHOU. TeM He MeHee, HaJlMuue B PerHOHe 3HAYMTEIIBHOTO YKCIa
MECTOOOMTAaHHUH, MOTEHIHAIBHO MPUTOJHBIX [UIS CYLIECTBOBAHUS €CTECTBEHHBIX HACAXKICHHH 3TOTO
THIIA, a TAKKE MECTOOOMTaHMH, 3aHATHIX COOOLIECTBAMH, HEMNOCPEICTBEHHO IPOU3BOJHBIMH OT
OalipayHbIX JIECOB, MMO3BOJSIET PACCUMTHIBATH HA YCIIEX BOCCTAHOBJICHHUS MEPBHIX M PEHHTPOMYKIHIO
BTOpBIX. BplgBieHbl HamOojiee 3HaYMMble (AKTOPHI, ONPEAENAIOUINE COBPEMEHHOE COCTOSIHUE
paccMaTpuBacMbIX IOJIMIOMHHAHTHBIX COOOLIECTB, TakKW€ Kak 3aTpPyAHEHHOCTb CEMEHHOIO
BO300HOBJICHUS IIEHO3000pa3yIOIINX TIOPOJI, BBIMIAC CKOTa U MoKaphl. [lokazaHo, 4To B OJABISIONIEM
OOJIBIIMHCTBE CllydacB B Oaykax DJIBTOHCKOH 03€pHOH JETpeccHr UMEET MECTO BBICOKHI ypOBEHb
3ajJeraHus TPYHTOBBIX BOJ C HU3KOM MUHepanM3alueil, CleJ0BaTelIbHO, JaHHBIE MECTOOOWTAaHUS
NPUTOAHBI st (OPMUPOBAHUS  IMOJNUIOMHUHAHTHBIX ~KYCTAPHUKOBBIX cooOmiecTB. OTMmedeH
3HAYUTETLHBIA MMOTCHIMAJI COXPAaHCHUSA U pa3BUTUA 3TUX COO6III€CTB, HO TOJIBKO B MECTaxX CBOE€ro
HBIHEIIHETO MPHUCYTCTBHS, IOCKOJIBKY B HACTOSIEEe BpeMsl B HOBBIE, NOTEHIHUAIBHO MPUTOAHBIE AJIS
HUX OMOTOIBI, CEMEHHBIM ITyTEM OHH PACIPOCTPAHUTHCS HE MOTYT.

B cBs131 ¢ HaIMuueM 3HAYUTEIHHOTO YHCIa 6I/IOTOHOB, MMOTCHUIMAJIBHO JOCTYIIHBIX JJIA IMIPOU3paCTaHUA
JIepeBbEB M KYCTapHUKOB OaipauHoil Tpymmbsl B OonbiumHCTBE Oanok IIpuanbToHBS OTMeEdYeHa
MPUHIHUIHAIBHAS BO3MOXXHOCTh BOCCTAHOBJICHHS MOJIMAOMHHAHTHBIX KYCTAPHUKOBBIX HACAXKIACHHM,
NEPCIEKTUBHOCTL 3KCIICPUMEHTOB 110 BOCCTAHOBJIICHUIO APEBOCTOCB YTPAUCHHBIX 6a1‘/'1pa11H51x JICCOB,
HEKOrJga CyHIe€CTBOBABUIMX B KPYITHBIX 6am<ax, u HGOGXOIII/IMOCTB HUX IIPOBCIACHUA. HpI/IBeHeHBI
PEKOMEHIAINH 10 BOCCO3AaHUIO MONUAOMHUHAHTHBIX KyCTaPHUKOBBIX COOOIIECTB M PEHMHTPOLYKIIMU
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s TeppuTOpUM TIMHHUCTOM IIOJYNYCTBIHM BoJIro-YpanbCKOro Mexaypeudbs OLICHKa
HCTOPUYECKOI'O PA3BUTHUS, YCIOBUH IPOM3PACTAHUS M COBPEMEHHOI'O COCTOSIHMS E€CTECTBEHHBIX
COOOIIECTB JAPEBECHOW H KYCTAPHUKOBOW PACTUTEIBHOCTH HEOOXOAMMA JUISi COXpPaHEHUS
HKOCUCTEMHOI'O U BUA0BOIO Pa3sHOOOPa3Msl MPUPOIAHON cpelibl. YHUKAIBHOCTh ITON TEPPUTOPUU
OTIpEJIeNIACTCS €€ TPAHCTPAaHUYHBIM TOJI0KEHHEM B TeorpaduyeckoM (EBpona-Asus) 1 30HaIEHOM
(crenb-miycthiHs) oTHomeHusx. Eme B XVIII Beke Bmosib COJEHBIX pedeK W B Oajkax 03epHBIX
JeTIPeCcCuil Ipor3pacTayiv OalpadHbIe Jieca ¢ XapaKTePHBIM U OTHOCUTEIIEHO OOTaThiM HACEJICHUEM
*)uBOTHBIX ([lunecman, 1960; Xonamosa, 1960; Jlunaeman u ap., 2005). Ilo Mepe X031 CTBEHHOTO
OCBOCHHS TEPPUTOPHUU STH Jieca ObUTM YHUYTOXKEHBI M OCTaBHJIM O cebe MaMsATh JIMIIb B BUIC
CBOEOOPA3HBIX IMOJUAOMHHAHTHBIX KYCTApPHUKOBBIX COOOILECTB, COCTOSIIUX M3 HEMHOTIMX
Oaiipaunblx BuaoB. CymMMapHas IUIOIIA[b TaKWX COOOIIECTB HCYe3arole Majga u  OBICTPO
COKpalaercs. 3aTpyJHEHHOCTb CEMEHHOI'O BOCCTAHOBJICHHS CJAraroliux 3TH COOOIIECTBa MOPO/,
HEraTUBHOE BO3JIEHICTBUE HA HUX BbIIaca CKOTAa W YacTO IMOBTOPSIOIIMXCS IOKapoOB BEAYT K
ux nonHomy ucyesnosenuto (briko, byxapesa, 2016).

B pesynpraTe 3HAUMTENBHOE YHCIO BHUJOB JIECHBIX W JEHAPOQWIbHBIX IKUBOTHBIX,
Ybe CYLIECTBOBAHHE OINPEEIIOCh HAJMYMEeM OaipauHbIX JIECOB M Jake MPOU3BOAHBIX OT HHUX
MIOJINJOMUHAHTHBIX COOOIIECTB, MOKUAaeT pernoH. Bo Bropoil mosnoBuHe XX Beka cO3laHHE
HCKYCCTBEHHBIX JPEBECHO-KYCTAPHUKOBBIX CHCTEM B PEruoHe OOYCIOBMIIO YKPEIUIEHHE MO3ULMH
Y BO3BpAIICHWE HEKOTOPBIX JIECHBIX M AeHApoduinbHbIX BHIOB (beikoB, 2006, 2010; Jluageman
u ap., 2005; Onapun, 2010; beikos, byxapesa, 2015). K HacTosAmemMy BpeMeHU U3-3a OTCYTCTBUS
yXO0/1a ¥ YacThIX MOKApOB IJIOLIA/b, 3aHATAsl CKYCCTBEHHBIMHM HACaXXJIEHUSIMH, KaTacTpopuuecku
CHIDKAeTCs M YMCICHHOCTb JIECHBIX U JEHAPO(QWIBHBIX BHJIOB JKMBOTHBIX YMEHBIIAETCS
(beixoB u ap., 2006; beikos, byxapesa, 2017, 2018).

310 00ycnoBIMBaeT HEOOXOAWMOCTh IOMCKA ITyTeH COXpaHEHHs W BOCCTAHOBJICHUS elle
CYLIECTBYIOIIUX MOJHMIOMHUHAHTHBIX KYCTAPHUKOBBIX COOOIIECTB U CTaBUT BOIIPOC O BOCCO3/IAaHUU
yTpaueHHbIX OalipauHbIX JiecoB. HeoOxoauma MeToIMKa MCKYCCTBEHHOTO BOCCTaHOBJICHUS
MOJINJJOMUHAHTHBIX KYCTApPHUKOBBIX I'pyNN M OalipauHbIX COOOIIECTB, YUUTHIBAIOIIAs YCIOBUS UX
IIPOU3PACTaHMsI U COBPEMEHHOT'O COCTOSIHHUSI.

B npennaraemoii ctatbe 00001IEHBI UMEIOLIUECS U B 3HAUUTEJIBHON CTENIEHU ONyOIMKOBaHHbBIE
MaTepuagbl O MECTOOOMTAHMSAX YTPAadeHHBIX OalpauHbBIX JECOB, O COBPEMEHHOM COCTOSIHUU
MIPOM3BOJHBIX OT HUX NOJUAOMUHAHTHBIX KYCTaPHUKOBBIX COOOLIECTB, MOYBEHHO-PACTUTEIBHBIX
YCIOBUAX HUX TNPOM3PACTaHUS M PACCMOTPEHBl (aKTOpbl, HETaTUBHO BIUAIOLIME HAa 3TH
HaCaXJICHUSI.

OO0LEKTBLI 1 METOIDI

HccnenoBanust mpoBouwiinch Ha 0a3e /[xanbpiOexckoro cranuoHapa MHcTUTyTa jecoBeaeHus
PAH (Bonrorpaackas o6u., [lammacoBckuii paiton). Marepuan coOpaH B mpejaenax TPHPOIHOTO
napka «JIbTOHCKHI», OKPYKaIOLEro KpymnHeiee coseHoe o3epo EBponsr — OnpToH. B 2019 1.
MapK ¥ Mpuierarouye K HeMmy TeppUTOpUH MOdy4ymin ctatyc ouochepHoro pesepsara FOHECKO
«O3epo DnbTon» (puc. 1).

3nech, B ceBepo-3amagHoON dacTu [Ipukacnuiickoil HU3MEHHOCTH, OECCTOYHAsl TJIMHHCTAs
paBHMHA C IOYTH IOJHBIM OTCYTCTBHEM IOBEPXHOCTHOI'O CTOKa MPOCTUPACTCS Ha TEPPUTOPUHU
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Poccun m Kazaxcrana. Ee OoOmpmias udacte nexuT Ha Bbicote 25-30 M H.y.M. BC wu 3ansTa
paCTHTENBHBIMH COOOIIECTBAMH CTEITHOTO W IYCTBIHHOTO THUIOB. [l paBHUHBI XapakTepHa
KOMIUIEKCHOCTh TIOYBEHHOTO W PACTUTEIBHOTO MOKPOBOB W OJM3KOE 3ajieraHUE 3acOJICHHBIX
rpyHToBbIX Boj (Poxe, ITonbckuit, 1961). Cpeau GeccToUHON KOMIIJIEKCHONW paBHUHBI Pa30pOCaHbI
3aMKHYTBhI€ KOTJIOBMHBI COJIEHBIX O03€p — OibTOH, bynyxta, Botkyns, Apaicop u 1p.,
pacrmoJioKeHHbIE Ha a0CONIIOTHOW BhIcOTe OoT +16 mo —16 m H.y.M. BC. B Hux Bmagator
OTHOCHUTEIILHO KOPOTKHE COJICHbIE peukd. B 03epa M peuku OTKPHIBAIOTCS MHOTOYHCICHHBIC OaTKu
pa3IMYHOTO pa3Mepa U BO3pacTa.

Puc. 1. Paiion nposenenus uccnenoanuii. Fig. 1. Study area.
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Knumar permona xapakrepusyercs pe3koil aTMOc(epHON 3acylUIMBOCTbIO M OE€3BOJHOCTBIO
(Hockau, 1979). BaxnHo OTMETHTh, YTO B I€JIOM, HauWHas co BTopoil mnosioBuHbl XVIII u
1o cepeauHbl XX CTONETHs, KIMMATUYECKUE HW3MEHEHHS B PETMOHE CBOJWINCH JIMIIb K
M3MEHEHUSM YacTOThl HACTyIUICHHMsS 3acynumBbix JeT ([unecman, 1960). C mepBoii 4eTBepTH
XIX Beka HaYMHAETCS JJIMTEIBHBINA CyXOM MEPHUOJ C XOJIOIHBIMU 3UMaMH, KOTOPBIM C KOPOTKHUMHU
nepepbiBamu TsHYJICA 10 1970-1980-x rr. (dunecman, 1960; CotneBa, 2004). Xoq0oaHBIC 3UMBI
obecrieynBaii TIyOOKOE MPOMEp3aHHE IMOYBBI, U B MpEIesiaX O3EPHBIX ACTPECCHUil Talible BOJIBI
CKaThIBAINCh B PEKM HE TOJBKO 0 OBparaM M OajlkaM, HO U HENOCPEICTBEHHO I10 CKJIOHAaM.
JLT. lunecman (1960) omuceiBanm karacTpoduueckue MOCIEACTBUS TaKWX COOBITHUN: OOBAJIbI,
ocelnu, rubenp XUBOTHBIX M T.n. C mocnenHeidl yerBeptd XX BeKka OTMEYAETCS MOBBIIICHUE
CPEIHErOZI0BOM TeMIepaTypsl M CYLIECTBEHHOE YBEIMYEHHE OCAIKOB, obecreuuBliee ooiiee
YBJIQXHEHUE TEPPUTOPUH, T.K. Tajble BOAbI B 3HAUUTENBHOW CTENEHU BIMUTBHIBAIOTCS HAa MECTE.
B uerom B nocineaHue JECATWIETUS HaMETWIach TyMMAM3alMsl KJIMMara BCErO pPEruoHa
(Caxwun, 1993; Onapun, 2007; Camanos, Cuzemckas, 2015).

W3ydyeHue HCTOpUM MOpPOJHOIO COCTaBa, XapakTepa W  YCIOBUW  IpOU3pacTaHUs
COXPAHMBIIUXCS MU yTpaueHHbIX OalipauHbIX COOOLIECTB peruoHa HauyaThl ¢ KOoHHa 1940-x rr.
JLT. Junecmanom (1958, 1960). Ha ocHoBaHMM aHanu3a MHOTOYHUCJICHHBIX apPXHUBHBIX
JOKYMEHTOB, MyOJIMKalMi U NpsSMbIX HAOMI0JIeHHH ObUIN BBISABIEHBI OCHOBHBIE JiecOOOpasyromue
MIOpPO/Ibl YTPAUEHHBIX JIECOB M INOKA3aHO, YTO OCHOBHOM NPUYMHOW MX HCUE3HOBEHUS SIBJISUIIACH,
IPEX/Je BCEro, XO3sMCTBEHHas JAEATENbHOCTh uYelloBeka (pyOka, BbIAaC CKOTa, IOXaphl),
a He UI3MEHEHUsI KIMMara. ABTOpPOM OBIIM ONUCAaHbBI M IPOW3BOAHBIE OT JTHX JIECOB
MIOJIMIOMHHAHTHBIE COOOIIECTBA KYCTApHUKOBOI'O THIA, C(hOpMUpPOBABIINECS U3 OaiipauHbIX BUIOB
JIEpPEBbEB U KYCTAPHUKOB, COXPAHUBIIMXCS O]l aHTPOIOTeHHBIM ITpeccuHroM. Ha ocHoBaHum Tex
K€ apXMBHBIX U JuTeparypHbIX MarepuanoB JI.I'. Jlunecman (1960) cymen OTHOCUTENBHO HOJIHO
yKa3aTh BUJbBl NTUI U MIJIEKONMTAIOIIMX, OOMTABIIMX B yTPAaueHHbIX OalpayHbIX Jiecax A0 HMX
YHUYTOXKEHUSI YEJIOBEKOM. OTH JaHHbIC IO3BOJIMJIM HArsIHO OLEHUTh KaTacTpohUuecKuit
YpOBEHb MOTEPh B (PayHHCTUUYECKOM CIIMCKE PErvoHa 3a HCTEKIIUE MOJTOpa — JABa CTOJETHUS
(Xopnamoga, 1960; Jlungeman u ap., 2006).

C 1950-x rr. uccnenoBanusi NpoAoLKkeHbl corpynuukamu Mucruryra Jlecosenenus AH CCCP
(MWJIAH PAH) wu cneumanucramMu apyrux uHctutyroB PAH. IlpoBoaunuce NOYBEHHBIE,
reo00TaHNYECKUE U 300JI0OTMYECKHE HCCIIEIOBAaHUS B OKPECTHOCTSAX o03ep ONbTOH W bymyxTa
(Poccust), 03. Apancop, HuxHero TedeHus p. l'opekas u Ilpuypaumuckux XakoB (Kazaxcrawn).
[TonyueHbl cBefeHHUs OO0 HCTOPUHM XO3SIMICTBOBAaHMS Ha paccMaTpUBAaEMOM TEPPUTOPUM U B €€
OTAENbHBIX Yypouumiax 3a mnocieanue 50-100 ner; xapakrepe, COCTOSHUH, OCOOEHHOCTSX
MIPOM3pacTaHusi U BO300OHOBJIEHMSI E€CTECTBEHHBIX IOJIMJIOMUHAHTHBIX COOOIIECTB OaiipayHOro
tuna. Oco0oe BHHUMaHHME YIENAJIOCh COCTOSIHUIO TIOCIENOXAapHOW CYKIIECCMM HACaXICHUH u
BO3/JICHICTBUIO HA HUX BbINaca CKOTA.

C 1980-x rr. moapoOHO wu3yyanach TEPPUTOPHUS CEBEPHOrO TMOOEpEexbs 03. DIBTOH,
BKJIIOUarolasi B ce0s HUXKHHUE TeueHHs cojeHblx pedek Uepnas, Xapa, Jlanuyr u ConsHka u
Brajaronme B HUX Oanku (puc. 1). Ha mexaypedHoil paBHMHE OTYETJIMBO BBIPAXKEHBI IEpBast
Y BTOpasi HAANMOWMEHHBIE Teppachl. 3/1€Ch, Ha MIon@aau okoyso 110 KM? JBaIBI (B 1982-1986
n 2013-2014 rr.), npoBeieHa MHBEHTAPU3ALUS BCEX YYACTKOB MOJIMOMUHAHTHBIX KYCTapHUKOBBIX
coobmectB. C momomnisto GPS-naBuraropa Garmin oTMe4ald KOOPJIWHATHI TOJMIOMHUHAHTHBIX
OUOrpynn U Aaxke eIMHUYHBIX HK3EMIUIIPOB TEPHA, KOCTEpa, KUMOJIOCTH, Oepeckiiera, SOIOHH.
I'eoboTaHnYeckre OMUCAHMS BBIACIEHHBIX IMOJIMIOMUHAHTHBIX COOOIECTB, MOPOJHBIM COCTaB,
JMaMeTp CTBOJIOB, BBICOTA, OUAMETP KPOHBI BBIMNOJHAIM IO OOLICTIPUHATOM METOAMKE U
MapuipytHeiM MeTosioM (IloneBast reoboTanuka, 1964).

C Havana 1980-x rr. mpoBoAwiICs €XETOAHbII MOHUTOPUHI MHTEHCUBHOCTH M IOCJIEICTBUI
BbIIaca CKOTa B KpynHe#mieM Me3o(puiabHOM OaiipadHo-0aiouHoMm cooOiectBe «buonornueckas
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Oanka» W ele B TpeX MeHee KPYMHbIX Oankax. OCyIIeCTBISUICS MOHUTOPUHI BOCCTaHOBJIICHUS
Y4aCTKOB IIOJIMJJOMUHAHTHBIX COOOIIECTB, IOCTPAJaBIIMX B pe3yibTare noxxkapos 2002 u 2018 rr.

CBoeoOpa3HBIMH MapKepaMd MECTOIOJIOXKEHHUS YTPAYCHHBIX OalpauHbIX JIECOB SBIISIFOTCS
cyodoccunbubie  pakoBuHbl ([duHecman, 1960) Chondrula tridens (O.F.Miller, 1774).
JLT. uaecman (1960) oOpatun BHMMaHHE Ha TO, 4YTO B Mexaypeube Bonrm u VYpama
pacnpocTpaHEeHUE ITOr0 MOJUTIOCKA CBSA3aHO C HIMPOKOJIUCTBEHHBIMH JiecaMu. «CerofHs ... )KUBbIE
HK3EMIUISIPBI 3TOTO BUJA MOXHO HaWTH ToJbKO B CanToBCKOM Jiecy Ha Oeperax crapun Epycriana,
MOPOCIIUX TyOOM. ... DTOT BUJ CHAcAaeTCs OT BBICHIXaHHUS, 3aKyIIOPUBAsi CBOIO PAKOBUHY IJIEHKON
u3 cnusu. ... Cin3b BBDKMMAETCS ... TaK Ha3bIBAaEMBIMHU «3y0aMm», pacloJIOKEHHBIMH Ha
BHYTPEHHEM Kpae OTBEpCTHA ... pakoBUHB» (mHecman, 1960, c.59). HaunGonbmas BenmnymHa
TakuX 3y0OB MpHCyIa 0co0sM, HACEISIOIUM 3aCyITUBbIEC pailoHbl. BenmnunHa 3y00B olieHuBaeTcs
cnenuaabHbIM HHAeKcoM (Martékun, 1951). 3nauenns unaekca 1 pakoBuH C. tridens, COOpaHHBIX
B CeBepHoM IIpuaibTOHBE, Takue XKe, KaK y )KUBbIX pakoBUH M3 CanTOBCKOIO Jieca. DTO YKa3bIBaeT
Ha TO, YTO B IPOILIOM B MECTax HAaXOJOK CyO(OCCHIbHBIX PAKOBUH YCIOBUS UX OOMTAHUS ObLIU
aQHAJIOTUYHBI COBPEMEHHBIM ycioBusiM B CantoBckux ayopasax ([dunecman, 1960).

B Tpex Oamkax ¢ pa3BUTBIMH MOJWJOMUHAHTHBIMU KYCTApPHUKOBBIMH COOOIIECTBAMHU
OalipayHOTO THIIA CJellaHa TEOJOJHUTHAs CheMKa Mpoduiei, HAYMHAIOUIMXCS OT YCThA W
3aKaHYMBAIOIIMXCS B BEPXHEW 4acTh OaloOK, 3aHSATOW TPaBSHOW pacTUTENbHOCTHIO. [lo mHuUIaM
6arnok 3aknaneBaiay ot 4 10 10 OypoBBIX CKBaXXHH; ypoBeHb rpyHTOBBIX Boa (YI'B) u ux coneoii
COCTaB OMpPEEIISIN BECHOM, JJETOM U OCEHbIO Ha MPOTSHKEHUH psna JieT. Eime B 5 «001eceHHbIX»
1 Oe3necHbIX 0ankax mpoOypeHo OT OJIHOM J0 ABYX CKBaXKWH IS onpenenenus YI'B.

Ha ocHOBaHMM aHanu3a TMOMYYEHHBIX MAaTepUaloB COCTaBJICHAa KapTOCXEMa YYacTKOB,
IPUTO/IHBIX KaK JUIsi BOCCTAHOBJICHMS IOJIMJOMMHAHTHBIX KYCTapPHUKOBBIX COOOIIECTB, TaK U
yTpadyeHHbIX OalipauHbIx jJecoB (Tabi. 1, puc. 2) u yka3aHbl OCHOBHbIE ()aKTOPBI, IPEMATCTBYIOIINE
3TOMY BOCCTAHOBJIEHUIO.

Pe3y.]'II)TaTbI u oﬁcym}]eﬂne

Batipaunvie neca u ycnosus ¢popmuposanus noIUOOMUHAHMHBIX KYCIMAPHUKOBLIX COOOUEeCmS.
Jlnst 03epHBIX JAenpeccuil BooOIe, a JUlsl ceBepHOro mobepexbs o3epa DNbTOH B 0COOEHHOCTH,
3HAYUTENbHbIC Tepenajabl BBICOT, pa3BUTas pedHas W OajovHas CHCTEMBI OOYCIIOBIHBAIOT
MHOrooOpasue BapHaHTOB YCIOBHM IpOM3pacTaHHs JIPEeBECHO-KYCTAPHUKOBBIX COOOIIECTB
OaiipadyHOTrO THUIIA.

EcrecTBeHHO, YTO yTpadeHHbIe jeca ObUIM MPUBA3aHbl K PEYHBIM JIOJUHAM, HO KOHKPETHO 00
AX ObBUIOM OHOTONMYECKOM IIOJIOKEHHUU MOKHO CyAUTh JIMIOb IIO0 KOCBCHHBIM IIpHU3HAKAaM.
Wx yHuuTtokeHue, O€e3ycIOBHO, IIOBJIEKJIO 3a COOOM HMCUE3HOBEHHE COOTBETCTBYIOLIMX
MGCTOO6HTaHHﬁ; HCAapOM B HHXXHCM TCUYCHHH PCYCK 3HAYUTCIIbHAA 4YacCTb 6eper0131>Ix CKJIOHOB
NpeJCTaBlIeHa CBEKUMH OOppIBAMH M  TOCTOSHHO  paspymaercsa. Ilepepacmpenenenue
MOBEPXHOCTHBIX OCAAKOB IMPUBOJUT K AKTHUBHU3ALWK 3PO3HMOHHBIX MHMPOLCCCOB U 6I:ICTp0My pocTty
OBpa)KHO-0aJIOYHON CETH JIOKAJBHBIX O€CCTOUHBIX KOTIOBHH. [lepronndeckoe ce30HHOE TBHMKEHUE
TBEPJIOTO CTOKA K 0a3HCy 3PO3MH COMPOBOXKIAETCS CMBIBOM M Pa3MBIBOM ITOYBOTPYHTOB, B XOJ€
KOTOPOTO OHM OCBOOOXJIAIOTCS Ha 3HAYUTENbHYIO INIyOMHY OT KapOOHATOB U JIETKOPACTBOPHMBIX
coneid. [louBooOpa3yromie mopoabl MPHOOPETAIOT CBOMCTBA, OTIIMYAIOIINECS OT 30HATBHBIX TIOYB
XOpOoIIel MOPO3HOCTHIO, BOAONPOHHUIIAEMOCTHI0 M BBICOKOW BJIAaroeMKOCTbl0. IIpu 3TOM mHOYBBHI
0 Mepe BBIHOCA COJIEW W3MEHSIOT W XapakTep pPAaCTUTEIBHOCTH — OT MPEUMYIIECTBEHHO
rajJo(UTHBIX BUJIOB PACTEHHUH K BUJaM, MEHEE YCTOWYMBBIM K COJISIM.

Baiipaunbie jeca IlpuonbToHbs (dopmupoBamuch u3  BerTnbl  (Salix alba)', ocokops

! JlaTuHCKMe Ha3BaHWs pacTeHuii mpuseneHs o pabore C.K. Uepenanosa (1995).
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(Populus nigra), Tonons 6emnoro (P. alba), ocunsl (P. tremula), s6nouu pannen (Malus praecox),
xocrepa cinaburenbHoro (Rhamnus cathartica) n tepHa (Prunus spinosa). Bo3MOXXHO, 4TO B UX
COCTaB BXOJIMJIM U TaKHUE€ MOPOJIbI, KaK KJEH TaTapCcKuil (Acer tataricum) M JOX OCTPOIUIOIHBIN
(Elaeagnus oxycarpa), Ho pakTOB, HOATBEP)KAAIOMUX 3TO, HET (JlnHecman, 1960).

Taoauua 1.

['eorpaduueckue

KOOPpAWHATBI

MECTOOOMTaHUNA B

CeBepuoM IlpusnbToHbBE,

MPUTOJHBIX JUISI BOCCTAHOBJICHUS MOJHMIOMHMHAHTHBIX KYCTAPHHKOBBIX COOOILECTB M JPEBECHBIX
HacaxaeHuii. Tablel. Geographic coordinates of habitats in the Northern Elton Region suitable for
restoration of polydominant shrub communities and tree plantations.

IloanaoMUHAHTHBIE 6006IIIeCTBa

I[peBecnble HaCaKICHUA

Koopaunarsl

YyacTok

Koopaunarsl

YuacTok

49°12'38.0" c.i.,
46° 43'34.2" B.1.

19° 12 45.0" c.1m1.,
46° 43' 00.2" B.x.

banku ypouniua
«CeTtkanueBoy

49°12'28.7" c.m.,
46°43'07.1" B.A.

Bbeper Dnprona BOIM3M
ypouuia «CeTKalrueBo»

49°13'06.4" c.m.,
46° 40" 23.2" B.x1.

49°12'47.1" c.u.,
46° 41'36.1" B.1.

49°12'47.8" c.u.,
46° 41'23.0" B.Z1.

banku, oTkpbIBaromuecs
B DJIBTOH BOCTOYHEE
p. YepHas

49°13'03.9" c.11.,
46° 40' 25.6" B.1.

49°12'57.0" c.m.,
46°40"31.3" B.1.

49° 12" 52.7" c.m1.,
46° 40' 00.6" B.1.

49°12'52.0" c.m.,
46° 40' 00.0" B.1.

banku neBobepexps
p- Xapa

49° 13" 08.3" c.m1.,
46° 40'21.3" B.A.

banku neBoGepexps
p. YepHas

49°13'04.6" c.1m.,
46° 40'20.9" B.1.

CkuioH npaBoro Oepera
JNoNuHBI p. YepHas

49° 14' 08.3" c.m1.,
46°33"41.4" B.1.

49°13'51.1" c.m.,
46°33'41.4" B.11.

banku npaBoGepexns
p. Jlanoyr

49°13'43.6" c.11.,
46° 39" 05.2" B.1.

«bunonornyeckas 6anka»

49°13'29.1" c.m.,
46° 39'28.9" B.11.

IIpaBbIii Geper HUKHETO
TeyeHus p. Xapa

49°13'59.1" c.m.,
46° 33" 53.5" B.A1.

49° 13" 56.8" c.m1.,
46° 33' 58.2" B.1.

49°13'51.9" c.m.,
46°34'10.8" B.x1.

49°13"45.5" c.m,,
46° 34'35.6" B.1.

49°13"39.0" c.m.,
46° 34" 45.7" B.1.

49°3"38.4" c.u1,
46° 34' 55.0" B.x1.

49° 13" 34.7" c.m1.,
46° 35'02.5" B.11.

Cerb OaJIOK HA JIEBOM
Oepery p. Jlanmyr

49°13'04.0" c.m1.,
46°37'33.8" B.1.

49°12"48.7" c.m1.,
46° 37'43.7" B.A.

JleBoGepexne p. Jlanyr

49°11'47.7" c.m1.,
46° 36" 46.6" B.x1.

banka ypouunma
«IIpecHbIl pyuen»

49°11'38.3" c.m1.,
46°36'32.0" B.1.

banka, oTkpbIBaromascs
B OJBTOH BOCTOYHEE

p. Jlanuyr
49° 11' 34.6" c.1m., I[TpaBelii 6Geper
46° 35'00.6" B.1. p. Conanka

49°09'44.9" c.m1.,
46° 33"32.0" B.1.

HuzoBbs Ganku
ypounina «Kopaon»
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IMpoxoskenne Tadaunbi 1.

IToamaoMHuHAHTHEIE COO0LIECTBA JpeBecHble HAacCAKIEHUS

Koopaunarsi Yuacrok Koopaunarsi YuacrTok
49° 13'36.6" c.1.,
46°35'29.1" B.21. Cetb 6an0K Ha J1EBOM i i
49°13'39.1" c.m., oepery p. JlaHyr
46° 35'46.1" B.11. i i
49°12'19.9" c.u1., Besnimsannas 6anka
46° 38'27.6" B.1. 3anajuee p. Jlanuyr ) )
49°11'40.1" c.., banku neBoGepexbs
46° 35" 00.3" B.11. p. Consuka i i
49° 10" 14.9" c.m., banka ypouunmia
46° 34' 35.7" B.1. «Omnanblii penyT» ) )
49°09'45.6" c.uu., banka ypouuiia
46°33'30.1" B.n. | «Kopmon» («S1010HEBas») i i

Puc.2. Cxema yuactkoB B CeBepHOM IIpudibTOHBE, NPUTOAHBIX [UIsi BOCCTAHOBIICHUS
MOJINJJOMUHAHTHBIX KYCTapHUKOBBIX COOOIIECTB (®) U ApeBecHbIX HacaxaeHui (+). Fig. 2. Areas
of the Northern Elton Region that are suitable for restoration of the polydominant shrubs (e) and
trees (+) communities.
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D10 ObUTH pa3pexeHHbIE HU3KOOOHUTETHBIE PA3HOBO3PACTHBIE IPEBOCTOM C KYCTapPHUKOBBIM
SAPYCOM U3 KOCTepa U TepHA — JIEPEBbEB, OOBIYHO MPUHUMAIOIIUX (HOPMY MHOTOCTBOJIBHBIX KYCTOB,
XKUMOJIOCTU Tatapckoul (Lonicera tatarica), mUNOBHMKA KopuyHOro (Rosa cinnamomea)
1, BO3MOXHO, Oepeckiera OoponaBuatoro (Euonymus verrucosus). B apeBocToe MpuUCyTCTBOBAIH
CTapble BETJIbI M TOIOJI C MHOTOYMCIEHHBIMU IyIJIAaMU U TPELIMHAMHU B CTBOJIAX, YTO, KCTaTH
rOBOPsi, 00ECIEUnBAIO THE3I0BbIMU U YOSKUIIAMU LENbIN Psil HbIHE OTCYTCTBYIOIIUX KUBOTHBIX,
B YACTHOCTH, YTOK-AYIJIOTHE3THUKOB (unecman, 1960).

YHuuto)keHue OailpayHbIX JIECOB HAuyajoCh IIOCJIE TMOSBICHHUS OJNbTOHCKUX COJISTHBIX
npoMbiciioB. Bokpyr nocenka Crapelii OnbTOH (H0KHOE IMOOEpPEXbe 03€pa, LIEHTP COJITHOTO
npombicia), BosHuKIero B cepeauHe XVIII B., pacTUTEeNbHBIA MOKPOB ObUT OBICTPO YHUUTOXKEH
B paguyce Heckoibkux kmiomerpoB (umnecman, 1960). CeBepHoe mobOepexbe 03epa C €ro
nacToOUIAaMU B MEXIYypeubsiX U JIECAMH, C €ro IIyOOKMMH OalkaMu, MPUTOAHBIMU ISl YKPBITHS
CKOTa IIPHU HENOroJe, 3apOC/sIMU TPOCTHHKA, IJI€ 3UMOM YKpBIBAJICS CKOT, @ TAKK€ C OTPOMHBIM
JUMaHOM (Ha ceBepo-3amajie TePPUTOPUM), TMOJBEPraeTcs HMHTEHCUBHOMY XO3SIIICTBEHHOMY
OCBOEHUIO. 3J€Cb CJOXHBIH peabed MECTHOCTH IOBBIIIAET BO3MOXKHOCTh KOHTPOJS HaJ
TeppuTopuen. Jlis 3amuThl BbIACAEMOr0 CKOTa OT KOoueBHHUKOB B XVIII B. coopynunu peayr
C HECKOJIBKMMH NyIIKaMu. TeppUTOpui0 IepeceKalli MHOTOYHUCIIEHHbIE JIOPOTM U  TPOIIbI.
BOnu3u peuek M KpymHBIX Oajliok, a Takke B HPUOPEKHOM 30HE A0 CUX TOp OTMEYaroTCs
MHOTOYHCIICHHBIE 0a3HIla — OCTATKU JKWJIBIX M XO3SHCTBEHHBIX TOCTPOCK, a TAaKXKE OCTATKU 1amo,
KOJIOJIIEB, HEOOIBIINX BPEMEHHBIX BOJj0eMOB U mpouee. B XIX B. Ha p. Xapa nosiBUIIach BOJIsIHAsS
MeJbHHIIA, KOTopast GyHKIMOoHUpoBasia 10 Havana 1920-x rr. Cyas mo HaxojakaM Ha 0aswinax, B
[TpusnpTOHBE paboTaliv Ky3HUIBI U, BO3MOKHO, U3TOTABIMBAIACH MPOCTEUIIIAs TIIMHIHAS TOCY/a.

OTa [1eATelNbHOCTh COIPOBOXK/AAJach YHHUTOKEHHEM JiecoB. CTapble IYIUIMCTHIE CTBOJIBI
UCIOJIB3YIOT Ha JPOBa, BHICOKOCTBOJIBHBIE JEPEBbS M JKEPAHSK Ha CTPOUTENbCTBO. Ha cocrosiHue
JPEBECHO-KYCTaPHUKOBBIX COOOLIECTB HEraTMBHO BO3/CHCTBYIOT MOKapbl; CKOTOM BBIEAIOTCA U
BBITANTHIBAIOTCA BCXOJbl. M3 €CTECTBEHHBIX MECTOOOMTAHMI HCYE3aI0T BBICOKOCTBOJBHBIC
JIepeBbsl: TONOJISI, OCHUHBI, BETJbl M, BO3MOKHO, MHbIE MOPOJbl. COXpaHSIMCh JIUIIb >KOCTEPHI,
Ha MO/A3EMHBIX MM00erax KOTOpbIX OOpa3yroTCs MHOTIOYMCIIECHHBIE IOOErH KYILIEHMs; TEpHHI,
YbM MHOTOYHMCIIEHHBIE MMOYKH BO30OHOBIIEHHS Ha TOPU3OHTAJIBHBIX KOPHEBUIAX 00ECIEYMBAIOT
MaccoBoe nopocieBoe Bo3oOHoBeHHEe (bbikoB 1 11p., 2013). ¥V 3TUX AepeBbEB, JErko 00pa3yoIMX
KYCTapHUKOBbIE (DOPMBI, MATEPUHCKOE PACTEHUE COXPAHSAET MHOTOJIETHIOIO CBSA3b C 3K3EMIUISIpaMu
BEreTaTUBHOI'O MPOUCXOXKIEHUS, KOTOPBIE, B CBOIO OYepe/lb, 00pa3yroT HOBbIE BEre€TaTUBHbIE 0COOU
U, TaKUM 00pa3oM, BOKPYI MaTE€pUHCKOTO pacTEHUs pa3pacTaercs IJIOTHas KypTHHA PaguycoM
B HECKOJIBKO METPOB.

CBoeoOpa3Hble MOJIHIOMUHAHTHBIE KYCTApPHUKOBBIE COOOIIECTBA, BO3HUKILNE HA OCHOBE 3THUX
nopoza, B KoHie 1940-1950-x rr. uzydens! JL.I'. unecmanom (1960). Onu npeactaBusitoT coOoi
3apociu KYCTapHMKOBOI'O THIA M3 JKOCTE€pa U TepHa, )KMMOJIOCTH TaTapckoi (Lomicera tatarica),
OepeckiieTa 60poaBuaTOro (COXpaHUBILErocs TOJIBKO B «buosnoruueckoi 6ankey», reorpaguueckue
KOOpAMHATHI IIeHTpa coobmiectBa: 49° 13’ 43.6" c.mr., 46° 39" 05.2" B.A.), MHUMOBHUKA KOPUYHOTO
U MUHJQI HU3KOro (Amygdalus nana). EpuHudnble nepeBbs s0JOHM B TaKUX HAaCaXIECHUSIX
OT/IENBHOIO Apyca JAPeBOCTOs He 00pa3yloT.

Cpenn  (akTtopoB,  ONpEAENSAIONIMX  COBPEMEHHOE  COCTOSIHME  paccMaTpUBAEMBIX
MOJINJOMUHAHTHBIX COOOIIECTB, HamOoJee 3HAYUMBI CIEAYIOIIHEe: 3aTPYJHEHHOCTh CEMEHHOTO
BO300HOBIIEHHS I1I€HO3000pa3yloluX IMOpoA, BbIMac ckorta W mnoxapbl (Junecman, 1960;
brikoB u n1p., 2013). Ilocnennee maccoBoe ceMEHHOE BO30OHOBIIEHNE OalipayHbIX MOPOJ OTMEUYEHO
1ocje MCKIIOYUTENbHO BIaXHOro 1952 r. (K 3TOMy BpEMEHHM TOIOJISA, OCHHBI U BETJIBI YK€ ObUIN

2 Kpome IIpHoibTOHBS KPYIHBIE yYacTKM TAKUX COOOIIECTB COXPAHMIIMCh B ApaJCOPCKOM O3€pHOI Jempeccun
B 3anannom Kazaxcrane ([{unecman, 1960; beikos, byxapesa, 2016).
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BBIpYOsieHBI). A B 1953 T., TakKe BIIaXKHOM, MECTaMH TOSIBUJIIUCH IIETKH BCXOJIOB TEPHA, KOCTEpa
u ss6nouun ([Junecman, 1960). C Tex mop, HECMOTpsT HAa TO YTO CEMEHA 3TUX BUJIOB ILIMPOKO
pacnpocTpaHsOTCA MNTHLAMHU, OapcykamMu, IIOTOKaMHd BOJbl M T.d., MAacCOBOE CEMEHHOE
BO300HOBJIEHUE 3THX BUIAO0B HEe oTMedeHO (bbeikoB, 2010). EnuHuYHBIE CEMEHHBIC SK3EMILISPHI
XKOCTepa, TepHA, IOJIOHHU U KUMOJIOCTH CTAIIU MOSIBIIATHCS UMb ¢ cepeannbl 2000-X TT.

JLT. dunecman (1960) mnoauepkuBayi, 4Yro OalipavyHble Jieca HMCYE3TM HE B pe3yibTaTe
KJIIMMAaTHYE€CKUX U3MEHEHUM, a MPEXkK/IE BCEro B PE3yJIbTATE MPSIMOr0 HETraTUBHOTO aHTPOIIOI€HHOTO
BO3JICHCTBUS: pyOOK, MOXKapoB, Bhiaca ckota. [locnennue nBa Gpakrtopa HEraTUBHO BO3ACHCTBYIOT
Ha TIOJIUIOMUHAHTHBIE COOOIIECTBA 10 CUX TIOP.

Brimac ckora mo cepenuabl XX Beka Ha Bceil TeppuTopur [IpudabTOHBsS ObUT WHTEHCHBHBIM,
a3a4acTyr0 4Ype3MEpHbIM. Bplllacancs Kak KpyIHBIM, TaKk UM MEJIKUH pPOraTblidi CKOT, JIOLIAIU
u BepOmtoapl. B HekoTOphIx Hambosee KpYMHBIX Oankax ObUTH BBIPHITHI KOJIOALBI M 000PYI0BaHbI
MeCTa JUIsl BOJOIOS JKUBOTHBIX. OUEBUIHO, YTO B ATOT MEPUOJ MOJUJOMUHAHTHBIC COOOIIECTBA
ObUTH TIPE/ICTaBICHBI OTACIBbHBIMU KyCTaMH U KypTUHaMU. CKOJNbKO-HUOY/Ib MIIOTHBIE UX YYaCTKU
MOTJIA COXPAHATHCS JIUIIB B OAIKaxX C KPYThIMHU CKJIOHAMHU, 3aTPYIHSIOMIMME JTOCTYII )KUBOTHBIX.

C 1940-x rr. KOIMYECTBO CKOTa, BblllacaeMoro B CeBepHOM [IpuanbTOHBE, PE3KO CHU3HIOCH.
C 1970-x mo mawama 1990-x rr. B Mexmypeube pedek YUepHas — ComnsiHka 4abaHCKHE XO3SHCTBA
OTCYTCTBOBAJH. 3JIeCh 3aroTaBIMBajM CEHO, KOe-TJ¢ TMOSBSUIMNCh JIETOBKM JUIs BBINaca
OTpaHUYEHHOr0 Koiu4decTBa oBem. llocime wmaccoBoro cemMeHHOro Bo300HOBIeHHS 1952 T.
MOJIMJJOMUHAHTHBIE COOOIIECTBA BO3HUKIIN U 3aKPETMIIUCH B PSAJIE HOBBIX MECTOOOUTAHUMN, IPEXKIE
BCETO B HETIIYOOKMX Y3KHX Oajkax. YjkKe CyIIeCTBOBaBIIKE COOOIIECTBA COMKHYJIMCh U K Hadaly
1990-x rr. 3HaYUTENBbHO YBEIHUMIIN 3aHMMaeMble Tuiommanu (beikos u ap., 2021).

M3BecTHO, YTO B CTEMAX W IMOJYNYCTHIHSAX TIOXapbl HE OKA3bIBAIOT KaTacTpO()HUECKOTO
BO3JICHCTBUS Ha TpaBsHyl pactureiabHocTh (Tumkxos, 2003; MopnkoBuuy u np., 1997).
[IpuHUIMIIUATBEHO TO-IPYrOMY OHH BIMSIIOT Ha JPEBECHO-KYCTAPHUKOBYIO PaCTHUTEIHHOCTD
€CTECTBEHHOTO WJIM AaHTPOMOTCHHOTO MpoucxoxaeHus. [loxkapoycTOMYUBOCTh COMKHYTBIX
MAaCCHBHBIX YYaCTKOB TOJIMJIOMHUHAHTHBIX KYCTapHUKOBBIX 3apociieil BechbMa Benuka. CrutomrHas
HIETKa CTBOJIOB HMCKJIIOYAET Pa3BUTHUE TPABSHOI'O MOKPOBA U HAHOC OPraHMKM BETPOM M BOJIaMHU
BHYTPh MAaCCHBA, YTO 3aTPYAHSIET pacHpOCTpaHEHWE OTHsS Jajiee BHEIIHEH T'paHHIlbl y4yacTKa.
Kpome Toro, s Takux HacakI€HMM XapakTepHa IUIOTHAsl MOACTUIIKA U3 OTHOCHUTEIbHO KPYIHBIX
(parMeHTOB CTBOJIOB M BETBEH. DTO CBSI3aHO C OBICTPOI MepepabOTKON BETOIIH, MEJIKOTO OTIIa/ia
W OMaja, BCIEJCTBHE BBICOKOTO COJEpKaHUS a30Ta B JNUCThAX >koctepa (Archibold et al., 1997;
Wyckooff et al., 2005). C moaBeTpeHHON CTOPOHBI TaKas MOACTHIIKA MOXET 3aTJIeTh, HO B TJIyOUHE
MaccuBa racHer. IIpum 3TOM JMIIb OCHOBaHMS HEMHOTHMX CTBOJIMKOB BHYTPHM MAacCHMBa MOTYT
OTAJIUTHCS M Ye€pe3 roji-/IBa YCOXHYTh. OTHEM, U TO JIUIITb Ha KOPOTKOE BPEMSI, OXBATHIBACTCS JIUIIIb
HIOKHSS (10 Oalike) YacTh HacaXKICHHsI, Mopociias TPOCTHUKOM. Haa3emHbIe 4acTH KOCTEpOB,
TEPHOBHUKOB U CIUPEH B 3TOM Cllydyae OTMHPAIOT, HO MPOJIOJIKAIOT CTOSITh €I1€ HECKOJBKO JIET.
Tonbko OYEHb CHIIBHBIM BeTep, HAMpaBICHHBIA CTPOro MO PyCIy OalKkd, MOXKET MPUBECTH
K CTOPAaHHIO BETBEH, CTBOJIOB M BBITOPAHHUIO TMOACTHJIKM 1O MHHEPATBHOTO CJIOs, Kak 3TO
npousonuio B 2018 roxy B «buonornueckoit 6anke».

OtnenpHBIE KYCTHI, HEOOJBIINE TO TUIOMIAAA KYPTHHBI, a TAaKXK€ Y3KHE JICHTHI HACaKICHHUM
B HErnmyOOKMX Oallkax CTpajaroT OoT OrHs Oonee cepbe3Ho. ONHAKO W 3/1eCh BETBH M CTBOJBI
OXBaTBHIBAIOTCSI OTHEM Ha TAaKOE€ KOPOTKOE BpEMsl, UYTO JIUCThsI HE YCIEBAIOT CrOpeTh, a JIMIIb
BBICHIXAIOT. TeM He MeHee, BCA HaJ[3eMHAas YacTh TAKOTO HACaXJEHUs OOBIYHO ychIXaeT uepes -
3 roga. [ToctpanaBiee oT OrHsl COOOIIECTBO JOCTATOYHO OBICTPO BOoccTaHaBinuBaeTcs. OTpacTtaHue
BETeTATUBHBIX MOOETOB OOBIYHO HAYMHAETCA B MEPBYIO K€ OCeHb mocie moxapa (beikoB u mp.,
2013). Orpocuire 3a oceHb, OHM MOTYT AocTurath 1.8 M B BbicoTy. bonbias HeoapeBecHeBIIas
qJacTh mo0era oTMep3aeTt 3a 3uMy. Kpome Toro, Monojpie moderu, BO3BHIIAIONINECS HAJl CHEXXHBIM
MMOKPOBOM, OOTJIaJBIBAIOTCS 3ailllaMu, TPhI3yHaMH M TeM ke ckoToM. K BecHe BbIcOTa moOeron
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KOCTepa, TepHa M >KUMOJIOCTH cocTaBiseT juuib 30-50 cm. B mocneayromue rofsl 3T moderu
orpacratoT Ha Te *ke 30-50 cm B roa. Tonbko y s0JI0Hb NPUCTBOJBHAS MOPOCHH Yalle BCETO
norubaeT Ha BTOpPOH-TpeTHd roj. HamomMHMM, 4YTO BBbIIIE MBI TOBOPHJIM O COMKHYTBIX
HACaKACHUAX, CYIECTBOBAHUE KOTOPHIX BO3MOYKHO JIMIIb MPH OTCYTCTBHM BbIIIaca KPYIHOI'O
poraroro ckorta u Jjomajei. Hanmuuue Beimaca, a TeM Oojiee MHTEHCUBHBIN BBIIAC CKOTA, PE3KO
CHMJKAIOT [10’KapOyCTOMYMBOCTh COOOIECTB U CKOPOCTh OTPACTaHUsI T0OETOB.

Ha Tteppuropun CesepHoro Ilpuanbronbs ¢ Hauana 1990-x rr. mosBIsS€TCS HECKOJIBKO
yabaHCcKUX noceneHuil. KopoBbl 1 jiomann 0XOTHO MocelmaroT HacaxaeHus. OHU JIOMaloT BETBH,
MOEJJAI0T MOJIOJIBIE BCXObI, MPOOUBAIOT MPOXO/Bl U TPOIIBI, BBITANTHIBAIOT A0 OTKPBITOTO I'PYHTA
MecTa JiexkeK U T.J4. OcoOeHHO KaTacTpouuecKue pe3yiabTaTbl OTMEUYAIOTCS TaM, TJe KUBOTHBIE
YKpbIBAIMCH 3UMOM. K BecHe B TakMX MecTax BCs TpaBsiHasg PACTUTENBHOCTh HA THHILNE OAaJKu U
Ha €€ CKJIOHAX IOJIHOCTBIO YHHYTOXKEHA, JepHHMHA pa30uTa, a MOuYBa Pa3MbITa TalbIMH BOJAMH.
B KycTapHMKOBBIX MaccuBaxX IpPOOUTBHI TPOIbI, MECTAMU IPEBPALLAIOLIMECS B BBIPAKEHHYIO
KaHaBy; BETBH KYCTapHMKOB OOKYCaHbI U CIIOMaHbl. B BO3HMKIINX Iporanax pa3pacTaeTcsi copHas
TpaBsiHasi PaCTUTEIIbLHOCTh, HAKAIIMBAIOTCA MPUHECEHHBIE BETPOM PACTEHMSI «IIEPEKATU-TIONE» U
HaBo3. Ha ywacTkax, yke MOCTpaJaBIIMX OT OTHSA, BCE 3TH IPOLECCHl PAa3BUBAIOTCS OCOOCHHO
uHTeHCUBHO. Kpome TOro, mnacyugecs: >KMBOTHBIE AKTHUBHO BBITANTHIBAIOT M IIOEJAIOT BCE
orpacratomue noderu. COMKHYTOCTh HacaKACHUN pe3Kko cHuxkaercs. IIpu mpomoynkeHuu Bblmaca
OHU PACIMAJAIOTCs Ha KypPTUHBI, & MPU OCOOEHHO MHTEHCUBHOM BBINACE — HA OTAEJIbHBIE KYCTHI.
B pe3ynbrare moxapoycTOHUMBOCTH COOOILIECTB CHMXKAETCS KaTacTPO(PHUUECKU: OrOHb OBICTPO
NPOHUKAET BHYTPh HACAXKIEHHS W Cpa3y OXBaTblBaeT Bech ydacTok. Hammume Oonbmioro
KOJINYECTBA I'OPIOYEro MaTepuayia BEeJeT K OOYIJIMBAHMIO MOACTUIIKM M OOrOpaHUI0 OCHOBaHWM
CTBOJIMKOB KycTOB. HekoTopble KycThl CroparoT MOJIHOCTBIO. B pe3yibrare mouku Ha MOA3EMHBIX
YacTAX MOOEroB CUJIBLHO MOBPEXAAIOTCS, U MOCIEN0KapHOE BOCCTAHOBICHHE HEKOTOPBIX YUaCTKOB
pacTsaruBaercs Ha JECATWIETUS, a B psAlde CIy4yaeB pa3BUBACTCS IIOYBEHHAs »HpO3Ud, H
MECTOOOMTAaHUWE CTAHOBUTCS HENPHUTOJHBIM JJIs TMPOMU3PACTAHUS JAPEBECHO-KYCTAPHUKOBOU
pacturensHocTy (bbIKOB 1 Ap., 2013).

O kpynHbIX mnoxapax B IIpuanbToHBE B OTAANEHHOM MPOLIJIOM HaM HEHU3BECTHO, HO
o KpaiiHel Mepe ¢ Hadaima XX BeKa Ha MCCIEIyeMOW TeppuUTOpHH UX He ObLI0. lokapel cTamm
BO3HUKATh Jmiib ¢ Hadasna 2000-x rr. Iloxkap 2002 r. oxBaTuiI NPaKTUYECKH BCKO TEPPUTOPHIO
CesepHoro IlpuanbroHbs. B pesynbrare mnocTpajaid MHOTME YYacTKHU IMOJIMJOMHUHAHTHBIX
HacaxaeHui. OxaHako B «buonornyeckoit Oanke» Cropesu JUIIb HACAXKIECHUS €€ NMPaBOro CKIOHA,
a OCHOBHOM MacCHB Ha JHMILE, KOTOPBIN ele caabo mocTpajan OT MPOHUKAIOIIMX CH0/la KOPOB,
ocTajicsi HETPOHYTHIM. B mocnemyromme ecaTWIeTUss WHTEHCHUBHOCTH BbIlIaca Ha TEPPUTOPUU
TOJIBKO yCHJIMBAlach, a (pparMEHTapHOCTh Y4acTKOB (PUTOLIEHO30B yBenuuuBaiach. [lpu moxkape
2018 r. HacaxneHus: «buomornyeckoit GanKm» Cropenu MoJTHOCTHIO.

Cocmosnue noaudomurnaumuvlx cooowecms ¢ 1982-1984 2. B 1980-x — nagane 1990-x rr.
Ha Tepputopun  CeBepHoro IIpudnbTOHBS BBIAC CKOTa OB  MHUHUMAJIbHBIM.  YYacTKU
MOJUIOMUHAHTHEIX COOOIECTB KYCTapHMKOBOrO THmMa, Iwomanasio oT 100 mo 3500 M2
COXPAHSUINCH JIUIIb B JIBYX MECTax PEYHbIX MOJIHH U B 18 Gankax (43% ot obuiero uucia 6amok
riyouHoll cBeimie 4 M). CymmapHas Miomaab TakKuX y4yacTKoB (0e3 yuyeTa OTIENbHBIX KYCTOB)
nocturana 15000 m? (BeikoB, Byxapesa, 2016).

Mpl yxe mucanu, 4TO B PEUHBIX JIOJIMHAX MECTOOOMTAHHUS CBEJCHHBIX OalipadyHbIX JIECOB
B 3HAUUTENILHON CTENEHM pa3pylieHbl. B gonune p. UepHas €qMHCTBEHHBIN KpPOIIEYHBIH Y4acTOK
wIomanpio okono 100 M? JIHTENsHOE BpeMs COXpaHANCS JIMIIb B OTPOMHON H3JIyd4HHE PEKM B
150 M ot coBpeMeHHOTrO pycia. OH pacnojokKeH MOoA KPYThIM CKIOHOM IpaBoro Oepera, JaBHO HE
pa3MbIBaeMOM pekoii (reorpaduyeckue koopauHatel: 49° 12" 58.1" c.u1., 46° 40" 13.8" B.1.).

JIpyroii 3HAYMTENBHBII MO NPOTHKEHHOCTH U Iomany (600 M B0 pycia, 5000 M%) ydacTok
MOJINJJOMUHAHTHBIX HAaCaXJECHUH COXpaHWIJICS MOJ OOpbIBOM IpaBOro Oepera B HUKHEM TEUEHUU
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p. Xapa (reorpaduyeckue KoopauHatel: 49° 12’ 52.7" c.m., 46° 40" 00.6” B.1.). Jlo moxapa 2002 r.
B 000X MECTOOOMTAHMAX TUAMETP OCHOBAHMI CTBOJOB OTACIBHBIX CTApPBIX >KOCTEPOB IPEBBIMIAI
34 cm, a B HeckoNbKHX ciydasx mnpeBbiman u 40 cm (dhoto 1), BbicOTa HacaXkIeHUS — 5 M,
COMKHYTOCTh mpubOmmkazacb kK 1.0. OT Bcex OCTaJbHBIX YYacTKOB MOJUIOMUHAHTHBIX
KYCTapHUKOBbIX HacaxJeHuil CeBepHoro IIpuanbToHBA yyacTOk Ha p. Xapa OTIMYAICS 3aMETHBIM
MPUCYTCTBUEM KPYIHBIX, PABHOMEPHO pa3OpocaHHBIX sI0JOHb (He MeHee 12 9K3.) BBICOTOH 110 § M.
Ctporo roBopsi, 3TO ObLI €IMHCTBEHHBIH YYAaCTOK €CTECTBEHHBIX c000IIecTB I[IpuanbTOHBS C
OTHOCHUTEJIbHO BBIPaKEHHBIM JAPEBECHBIM SPYCOM.

®oto 1. OcHoBaHue xocTepa crabutenbHoro (Rhamnus cathartica) nuamerpom 44 cMm, TonvHa
p. Uepnas. Photo 1. Trunk base (d = 44 cm) of the European buckthorn (Rhamnus cathartica) in the
valley of the Chernaya River.

[To6nu30cTH OT ATHX YYacCTKOB, HCKJIIOUUTENIBHO B BEpXHEH TpeTu OeperoBbIX CKIOHOB,
OTMEUYEHbl MHOTI'OYHCIIEHHbIE cyOdoccunbHble pakoBuHbl Chondrula tridens. OHU TOKa3bIBaIOT,
YTO 3TU COOOIIECTBA MPOU3BOAHBI OT YTpaueHHBIX OaiipauyHbIX JIECOB.

B HuxHel Tpetu 6anok, Bpe3aHHbIX Ha INyOuHy OT 4 10 12 M, NOJMAOMUHAHTHBIE HACAKICHUS
(bopMHpYIOTCS BOKPYT Y3KMX KaHaBOMOJOOHBIX MPOoMOMH. Ha MX OrojieHHBIX Kpasx yalle BCero
M OTMEUAIOTCS PENKHE CEMEHHBIC OJK3EeMIUIIPHl OalpadHbIX TOPOJ, TPEXKAE BCETO JKOCTEPa,
HE BBIHOCAIIET0 KOHKypeHuuio ¢ TpaBamu (Knight et al., 2007). 3akpenuBIINCh Ha CKJIOHaX
MIPOMOWH, 3TH TIOPOABI MOCTENEHHO PACHPOCTPAHSIOTCS MO JHHILY, a MECTaMH MEPeXOisT Ha
HIDKHIOIO 4acTh CKIOHOB (BbikoB U np., 2013a). Yeres 6anok 3aHATHI JTYTOBBIMH Pa3HOTPABHO-
3]IaKOBBIMH ~ COOOIIIECTBAMH W TPOCTHUKOM  (Phragmites australis). Belme  ydacTKOB
MOJIMIOMHHAHTHBIX HacaXJIEHUH, B CpeiHEH M BepXHEW uacTsax Oanok, MOTyT (OpMHpPOBATHCS
KypTUHBl MHUHAANS W CHOHPEH, a B CaMbIX BEPXOBBSIX TpPaBSHbIC, OOBIYHO TBIPEHHBIC
(Elytrigia repens) coo01ecTBa.

Ha HeKOTOpBIX MOJIOTHX CKIOHAX TIyOOKHX PEYHBIX JOJIMH, CYIIECTBYIOT HEOOJBIINE YIACTKH
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MOJIMIOMUHAHTHBIX HACAXJEHUM, NMPUYpPOUYEHHBbIE K KOPOTKUM, HETIIyOOKHM H, IO-BHIUMOMY,
MOJIOJBIM OaouKaM-IPOMOMHAM, pyciia KOTOPBIX HE BBIXOJSAT HA PaBHUHBI MEKIypeubs. B Takux
MECTax CYIIECTBYIOT HEOOJbIINME YyYacCTKH IOJMJOMUHAHHTHBIX  (PUTOIICHO30B, IPHYEM
IPUYPOUYEHBl OHU HCKIKOYMUTEIBHO KO BTOPBIM PEUHBIM (MOMMEHHBIM) TeppacaM. 3Iech TaKkxke
BCTPEYAIOTCS €IMHUYHBIE CTapble KYCTBI JKOCTEPOB (Iuamerp ocHoBaHui 32-34 cMm), HO s0J0HU
OTCYTCTBYIOT, a pakoBuHbl Chondrula tridens He HaiineHbl. Mbl monaraeM, 4To TakKuUe€ YYacTKU
c(OPMHPOBATIMCH Ha MECTAX Pa3pyIICHHBIX JOJIUHHBIX MECTOOOUTAaHUI OalipayHbIX JIECOB, IPUUYEM
Aerpajganus 3TUX MeCTOOOMTaHUHN Bce elle MPOAOoJIKAeTCa M UX IUlomab cokpamaercs. C Havyana
2020 r. B yCIOBUSIX CUJIbHEHIEro Beimaca ckota (¢poto 2, 3) OONBIIMHCTBO HACAKICHUN TaKOTO
THUIIA TIOYTH YHUUYTOXKEHO.

®oT0 2. [ToMTHOCTHIO YHUUYTOKEHHBIN B pe3yabTaTe MepeBbiaca TPaBsIHON MOKPOB Ha JIEBOOEPEKBE
p. Uepnas. Photo 2. Former vegetation cover, now entirely destroyed due to overgrazing at the left
bank of the Chernaya River.

[TonuomMuHaHTHBIE cOOOIECTBA OaJOK IO CBOEMY BO3pacTy M HCTOPUHM (POPMHUPOBAHUS
JETNSATCSI Ha JIBE TPYIIBI: MPOU3PACTAIOIINE B JPEBHUX KPYIHBIX OalKax, TTyOMHONH He MeHee 6 M
U B MENIKUX — OT 4 10 6 M.

Ha o6cnenyemom yuactke CeBepHoro [IpuanbToHBS OTMEUEHO MATH KPYIHBIX OaJlOK, U BO BCEX
obOHapyxkeHbl cyOdoccunbHbie pakoBUHbl Chondrula tridens (hoto 4). B coctaBe HacaxaeHUN dTUX
6asiok B 1980-X IT. COXpaHsUITUCh OTAEIbHBIC I0JIOHM C TuaMeTpoM cTBojia 6osee 30 cM, BBICOTOH 7-
8 M, JKOCTephl (IuameTp ocHoBaHM Ooyiee 34 cM), M JKUMOJIOCTH (IMaMeTp OCHOBAHHI CBBIIIE
18 cm). B wuerbipex Takux Oankax («buonoruueckass Oankay, Oe3pIMsHHas Oayika 3amajaHee
p. Jlannyr (reorpaduueckue koopauHatsl: 49° 12'19.9” c.au., 46° 38’ 27.6" B.1.), 6anku ypouuI
«IIpecuprii pyueit» (49° 11'47.7" c.m., 46°36'46.6" B.1.) u «Kopmon» (49°09'45.6" c.m.,

.1" B.11.)) cpenHsisl BBICOTa HacaKICHHUI ObUTa He MeHee 6 M, a COMKHYTOCTh JI0 Hadaja
46° 33" 30.1" 0 6 M,
1990-x rr. mpubmmkanace k 1.0. B maroit Oanke (3amamnee p. Comsaka, 49° 10'31.5" c.m.,
.5" B.J.) MONMIOMHUHAHTHOE KYCTapHHUKOBOE COOOIIECTBO K Hayal -X TT. OBLIO
46° 34" 53.5" 0 1980 0
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paspyuieHo. 31ech, W3-3a M3MEHEHHMH TUApOpexHMa (MPUYMHBI HaM HEW3BECTHBI), HA4aJIoCh
HACTOJIBKO CHJIBHOE 3aCOJICHHE, YTO MPOMOMHBI Ha JHUINE OAJKM CTaJH 3apacTaTh COJEPOCOM
(Salicornia europaea). Ognako B 1980-x IT. eAMHUYHBIE KPYHHBIE KYpPTHUHBI JKOCTEpa M CyXas
SIOJIOHST COXPAHSUTUCh 3/1eCh Ha O0OMX CKJIOHax Oaiku. Bokpyr Bucsdero ycrtbsi 3TOH Oanku
(coOCTBEHHO, yKe Ha OEperoBhIX CKIOHAX 03€pa) TAKKE COXPAHSUIHCh OTPOMHEBIE KYCThI JKOCTEpa.

®oro 3. [TocnencTBus mepeBbiaca CKOTa Ha JieBoOepekbe p. UepHast.
Photo 3. Overgrazing consequences at the left bank of the Chernaya River.

OueBUIHO, UTO ATH HACAKACHUS CHOPMUPOBAIUCH 337010 10 1952 1. ¥ B TOM WJIK UHOM BHJIE
YK€ CylecTBOBaJIM B Hayasle XX B. OHU Tak >k€ MPOU3BOIHBI OT YTPAUEHHBIX JIECOB, YTO KOCBEHHO
MOATBEPKIAETCA TE€M, YTO B OJHOM M3 ATUX Oanmok — «buojornyeckoi» — OCOKOPh W OCHHA,
nocjelHUue U3 MPOU3PACTaBIINX B €CTECTBEHHBIX coobuiecTBax [IpuanbToHbs, cpyOieHsl K Havaly
1930-x rr. (Iunecman, 1960).

[TomuaOMHUHAHTHBIE HACAXJEHUS, MPUYPOUEHHbIE K MENKUM OalikaMm, OHOBO3PACTHBHI.
JlnameTp OCHOBaHUH KMBBIX M MEPTBBIX KOCTEPOB B HACAKACHUIX TaKUX 0alOK PEKO MPEBbIIIAET
10 cm mipu cpeaneit Beicote 3 M. OueBUIHO, 3TH coobmiecTBa BO3HUKIH B 1952 r. CybdoccunbHbie
pakoBuHbl Chondrula tridens B HUX OTCYTCTBYIOT. JIIOOONBITHO, YTO B HEKOTOPHIX TAKUX Oankax
c(OPMHPOBATIMCh MOHOJIOMHHAHTHBIE COMKHYTBIE COOOIIeCTBa M3 KOcCTepa CIaOUTENbHOrO.
Takune HacaxxaeHus: u3BecTHbl Toibko it CIIA, Kyna 3TOT KycTapHMK 3aHeceH W3 EBpombl
Hannune takux cooOuiecTB B paiioHaX €CTECTBEHHOIO apeajia »KocTepa OOBIYHO CTABUTCS IOJ
comuenue (Knight et al., 2007).

Cocmosanue nonuoomunanmuvix coobwecms ¢ 2013-2023 2e. Yepe3 12 ner mocie moxapa
2002 r. cymMMapHas MJIONIAb y4aCTKOB MONMAOMUHAHTHBIX HAacaXaeHuil He mpesbimana 9000 M2,
T.€. IO CpaBHEHHIO ¢ AaHHBIMH 1980-x rr. oHa cHM3mWIach Ha 40%. DTO MPOM3OIIIO BCIECACTBUE
MOCJIETIOKAPHOTO pa3pyLIeHUs HEKOTOPhIX MECTOOOMTaHUil, HO IJIaBHBIM 00pa3oM — B pe3yJbTare
COKpAIIeHHs TUIOIAAN MPAaKTUYECKU Ka)XJO0ro ydacTKa HacakJIeHUH H3-3a YPE3MEpPHOTo BhINaca
CKOTa. BeIropeBime mporaibl Ha MECTaX KOPOBBUX TpPOI MPEBPATUINCh B IIUPOKUE Pa3phIBbI
(1o 5 M Mexay OCHOBaHMSIMHM CTBOJIOB) M 3apociiu TpaBoW. BricoTa oTpacTarommx >KOCTEpOB K
2014 r. yxxe gocturana 2.2 M npu auamerpe kpoH 1o 1.5 m (bsikoB, byxapesa, 2016).
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®oto 4. Cydodoccunbabie pakoBubl Chondrula tridens B nonvune p. YepHas.
Photo 4. Subfossil shells of Chondrula tridens in the valley of the Chernaya River.

K 2023 r., HecMoTps Ha ele oauH KpynHbId moxkap 2018 r., B Tpex U3 HATH KPYIHBIX 0agok
(«buonoruueckast 6anka», 6e3pIMsIHHAs Oanka 3amagaee p. Jlanmyr u Oanka ypounma «Kopmony)
MOJIMIOMUHAHTHBIE KYCTapHHMKOBBIE cooOIIecTBa coxXpaHwiuch. B Oanke ypoumma «lIpecHsrit
pyuei» NoJUAOMHUHAHTHOE HacaKJ€HUE coXpaHsiochk a0 cepearHsl 2010 1., HO HbIHE MOJHOCTHIO
YHUYTOXXEHO CKOTOM. B mAroil Ganke (3amaanee p. CoisiHKa), Ha JHUINE KOTOPOW Hayaloch
3acoJIeHHE, IOJUAOMUHAHTHOE KYCTApHUKOBOE COOOIIECTBO UCUE3IIO.

[TonuoMMHaHTHBIE HAacCaXICHWs B JOJAMHAX pek YepHas u Xapa CHIBHO MOCTpajalu
B pe3ynbTate moxkapa 2002 1., Ho moxap 2018 r. g0 HUX He [omIeN. YYacTOK HacaKJICHUM
Ha p. Yepnas B 2002 r. cropen HOJHOCTBIO M OTHOCHUTENBHO BOCCTaHOBWICS jmmib K 2014 r.
Onnako B 2018 r. yepe3 3TOT y4yacTOK MpoIJia KOPOBbS TPOIMa, KOTOpas, CIYyCKasCh C KPYTOTO
CKJIOHa, oOpa3zoBajla B HEM JIO)KOMHY TiyOMHOM okoimo 1 M. B pesymbraTe 3TO HacaxjaeHue
MOJTHOCTBIO ycoxJio k 2023 r. (doTo 5).

EnuHplii MaccHB MOJMJIOMMHAHTHBIX HACAXJEHHH B JoiMHE p. Xapa B pe3yibTare Mo)kapa
2002 r. pacnaics Ha nath ¢parmMeHToB. K 2014 r. COMKHYTOCTh BOCCTaHABIMBAIOIIUXCS IIEHO30B
coctaBuia 0.7-0.8, cpenHsis BbICOTa HacaKJeHUs — 2.2 M, a CyMMapHas IUIOLa/lb COXPaHUBIIUXCS
y4acTKoB — 2670 M2,

Cnenyer oOTMETHUTH, 4TO Ha TeppuTopuu CeBepHOro lIpuaiabTOHBA B pe3ynbTaTe 3aMETHOTO
YBEJIMUEHUSI TIOTOJIOBBS KPYIHOTO pPOTaToro CKOTa W KPYIVIOTOJWYHO MacylIuXcs Jomaaen
K 2023 r. MOJTHOCTHIO YHUUTOKEHO OJHO U3 JBYX COXPAHSIIOIIMXCS 0 CaMOro MOCIEIHETO BPEMEHNU
MECTOOOMTAaHUN MPOU3BOAHBIX MOJUIOMUHAHTHBIX co00IIecTB B AoiuHe p. YepHad. [Ipaktuuecku
NOrUOIM TPU yyacTKa MOJUJAOMHHAHTHBIX COOOIIECTB U Ha BTOPOU Teppace J0JIMHBI ATOH peKu.

Ilousenno-pacmumensHule yC108us npouspacmManus NOJTUOOMUHAHMHBIX cO0bWecms 8 bankax
Cegeproco Ilpusnemonvs. B yClnOBUSX TIMHUCTOW TONYIYCTHIHH JIMMUTHPYIOLIUM (HaKTOpOM
CYLIECTBOBAHMSI JPEBECHO-KYCTAPHUKOBBIX TOPOJ SBISETCS JOCTYIHOCTh IMPECHBIX TPYHTOBBIX
BoA. IloYBeHHBIM MOKPOB 3PO3MOHHBIX JJIEMEHTOB peibeda, B KOTOPHIX Pa3BHBAIOTCA
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MOJIMIOMHUHAHTHBIE KYCTapHUKOBBIE COOOIECTBA, PE3KO OTIMYACTCS OT 30HAJBHBIX IOYB H
MPEJICTABJICH OTACIaMU CHHJIMTOTCHHBIX IIOYB — CTPATO3EMaMH CBETJIO-T'YMYCOBBIMH, BOJIHO-
AKKYMYIIITUBHBIMH, (OPMUPYIOIIUMHUCSA OOJBIIEH YacThl0O HA MUHEpATbHOM CyOcTpare u
YaCTUYHO — Ha TIOIPEOCHHBIX HAHOCHBIX c1a00pa3BUTHIX NoYBax. [IlepeHoc MOYBEHHOr0 MaTepuana
C BOJHBIMH TIOTOKaMH MO THUINY Oanku (GopMHpyeT HAHOCHI PA3IMYHOW MOIIHOCTH M CTEICHU
orcoptupoBanHocTH (beikoB u np., 2020).

Doto S. Ycoxmee NoJINJIOMUHAHTHOE HACAK/ICHHE B TOJIMHE p. YepHasl.
Photo 5. Dried-out polydominant community in the valley of the Chernaya River.

JluHamMuYHOEe pa3BUTHE IMOYB HA MHUHEPATLHOM CyOCTpare, CBS3aHHOE€ C MHOTOKPATHBIM
OTJIO)KECHUEM-TIEPEOTIOKEHUEM, MPUYPOUCHO B OCHOBHOM K 30HE AaKTHBHOTO POCTAa BEPIIHHBI
U cpeqHeil yactu Oanku. DopMHUpoBaHUE TOYB HIDKHEW YacTh OallkM MPOUCXOIUT B YCIOBHSIX
npeo0IagaroNuX MPOIECCOB CUHIUTOTCHHOTO MOYBOOOPA30BaHMS C MHTEHCUBHBIM BOBJICUEHHUEM
B JIOKQJIbHBIM TOYBOOOpA3yIOUIMii MaTepuan BHOBb IOCTYIAIOIIErO TBEPAOro CToKa c Oonee
BBICOKHX dJeMeHTOB Oanku. [locnemyromee 3apactanue Oaidkd TPUBOAUT K (HOPMHUPOBAHHUIO
CBOCOOpA3HBIX CJIOUCTBIX TMOYB € MOPGOIOTHYECKH cIabo BBIPAKEHHBIMH  OCHOBHBIMH
TeHETUYECKUMHU TOPU30HTAMH.

CrerneHb pa3BUTHS JIPEBECHO-KYCTAPHUKOBOW PACTUTEIBHOCTH B TaKHX MECTOOOMTaHUSIX
oTpesieNisieTcs MOCTYIUIEHHEeM Biaru. Ee Koin4yecTBo 3aBUCUT OT pa3Mepa BOJOCOOpHOM Iuiomanu,
OKCIO3UIIUHU, HAJIU4YUs €XETOJHOTO YCTOWYMBOTO CHEXHOTO IOKPOBa, KOTOPBIA (opMUpYeETCs
3a CUeT CIYBaHMs CHEra C TMPHWJIETAIONIEH TEPPUTOPUM, M TIIABHOE — OT JIOCTYIMHOCTH TPECHBIX
1 c1a003aCOJCHHBIX TPYHTOBBIX BoJ. CHU3Y BBEpX TNIyOMHA MX 3alieranus yBenuuuBaetcs oT 0.9-
1.2 M B ycThsix 6anok 10 4.5 M u OoJiee B HaNIpaBJICHUU BEPXOBbS, a MUHEPATU3AIUS YMEHBIIAETCS
¢ 5.94-8.46 no 2.89-4.28 r/n (Konecuukos u ap., 2018, 2019; beikos u ap., 2020).
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Tak kak ypoBEeHb I'PYHTOBBIX BOJ| MOBBIIIAETCS OT HauOOJiee MOBBIIICHHBIX K MOHUXEHHBIM
MO3ULMAM, & MUHEpAJIM3aIus — HA000POT, TO PACHPOCTPAHEHUE HACAKICHHUH MO OajKe B HUKHEU
4acTU OrPAaHMYMBAETCS BO3PACTAIOUIMM XJIOPUIHO-HATPUEBBIM 3aCOJIEHHEM OJIM3KO 3ajIerarolux
IPYHTOBBIX BOJI, @ B BEpXHEH — uX HenocTynmHocThi0 (KonecHukos u ap., 2018, 2019).

B 0Gankax ¢ OZHOPOJIHBIM JINTOJIOTMYECKHM COCTaBOM IIOYBEHHO-TPYHTOBOW TOJILH, IOYBBI
MIPOMAYMBAIOTCA TaJbIMH BojgaMu Ha TiyomHy 120-230 cM W NpakTHYECKH HE 3aCOJICHBHI.
B HemHOrMX O0ankax, MOYBEHHO-TPYHTOBAs TOJINA KOTOPBIX XapaKTEPHU3YeTCsS JIMTOJIOTHYECKOU
HEOJIHOPOJAHOCTHIO, MECTAMHU OTCYTCTBYET IOCTOSIHHAsl CBA3b KOPHEBBIX CHUCTEM C COOCTBEHHO
TPYHTOBBIMH BOJaMH, YTO CTaBUT MX B 3aBUCHMOCTH OT KOJIMYECTBA BJIard, HAKOIUICHHOW MpHU
CHEroTassHUM B BepXoBojaKe. OJHAKO MpPU OTCYTCTBUU HETATUBHBIX AHTPOIIOI€HHBIX BO3JEHCTBUU
TaKH€ YYaCTKH CMBIKAOTCS 332 CUET MPOHWKHOBECHHS B PAa3pbIBbI BET€TaTUBHBIX MOOETOB KOCTEpa
WJIM TEPHA, MOJNUTHIBAEMBIX OT I'PYHTOBBIX BOJ KOPHEBBIMU CHCTEMaMM MAaTEPUHCKUX PACTEHHM.
Takoe siBIeHHEe OTMEUYEHO HAMH B OJHOM M3 Oallok Ha JeBoM Oepery p. JIaHIyr, Tie COMKHYTOE
HacaxJieHue GopMUPYETCs U3 TPEX TPYII CTAPBIX KOCTEPOB U HU3KOPOCIOTO TEPHOBHUKA MEXKIY
numu (beikoB u np., 2013; Konecaukos u ap., 2018, 2019).

Hamu moka3ano, yTo, HECMOTps Ha pa3HooOpa3ue BapHAHTOB IMOYBEHHO-TUIPOIOTHUYECKUX
YCIIOBHI B Pa3lIUYHBIX Oankax, B MOJABJIAIONIEM OOJBIIMHCTBE CIy4aeB 37€Cb MMEET MECTO
BBICOKUW YpPOBEHb 3aJieraHusl TPYHTOBBIX BOJ C HHU3KOW MUHEpalM3aluel, a, CIIEeI0BaTEIbHO,
JaHHBIE MECTOOOWUTAaHUS TPHUTOMHBI Il (OPMUPOBAHUS IOJMJOMHHAHTHBIX KYCTAPHUKOBBIX
coobmrecTB. DakTHUECKH B Kaxa0i Oanke, rmyOMHa KOTOPOM B YCThe HE MeHee 4 M, CYIIECTBYET
30Ha JUIMHOM OT 15 M 70 HECKOJBKHUX COTEH, MPUTOJHAs JUIsl IPOU3PACTAHUS TAaKUX COOOILECTB.
OTO yKa3blBaeT Ha TO, YTO MOJUJAOMHUHAHTHBIE COOOIIECTBA BCE €IIE€ HMMEIOT 3HAUUTEIbHBIN
MOTEHLIMAJ COXPAaHHOCTU W Pa3BUTHUS, HO TOJBKO B MECTaX CBOErO HBIHELIHETO MPUCYTCTBHUSL.
B HacTosiiiee BpemMsi OHM HE MOTYT PacHpOCTPAHUTHCS B HOBBIC, MPUTOJHBIE JJISI HUX OMOTOIMBI
CEMEHHBIM ITyTEM.

K npobneme uckyccmeennozo 6occmanosieHus NOAUOOMUHAHMHLIX coodbuecms. Hamuuue
3HAYUTEJIBHOTO YHClIa OHOTONOB, MOTEHIHAIBbHO JOCTYINHBIX JUISl NPOU3PACTAHUS JIEPEBHEB U
KYCTapHUKOB OalpauyHOU rpyMIbl, YKa3bIBae€T HA MPUHIIUIIHATIHHYIO BO3MOKHOCTh BOCCTAHOBIICHUS
MOJIMIOMUHAHTHBIX ~ KYCTAPHUKOBBIX HacaXJeHUW B OosbmivHCTBE Oamok  [IpudnbToHBS.
Tax xak 3amachl BJIaru 3aBUCST OT pa3MepOB BOJOCOOPHOI MIIOIIAIU, TO OYEBUIHO, YTO B KPYITHBIX
Oankax NepCreKTUBHBI AKCIIEPUMEHTHI U 110 BOCCTaHOBJIEHUIO JIPEBOCTOEB YTPAuE€HHBIX OaiipauyHbIX
JIECOB, HEKOT/Ia CYIIIECTBOBABIIMUX B TAKUX Oaykax.

M3BecTHO, 4TO B pPErMOHE pa3HOOOpa3HbIE HCKYCCTBEHHBIE BBIEMKH (Kapbephl, TpPaHIIEH,
HE3allOJIHEHHbIE BOJIOM KaHaibl W CIYIICHHbIE TPYAbI) 3apacTaloT CaMOCEBHBIMH aHEMO-
Y 300XOpHBIMM BHJIaMU JIEPEBbEB U KYCTapHUKOB. B mepByro ouepeqb Takue BBHIEMKH 3aCesIFOTCS
TOMOJIAIMUA ¥ JIOXOM. DTOT MPOLECC OOYCIOBIMBAETCS OYEHb XOpOIIEH 00eCleYeHHOCThI0 TaKUX
BBIEMOK TaJlbIMM BOJIaMH, BKJIlOYash IEPHUOJUYECKOE HX 3aromieHue BecHoW. EcrtecTBeHHO,
YTO HEOOXOJUMO W  HalMYhe  OTHOCHTENIbHO  OJM3KO  MPOU3PACTAIONIMX  CEMEHHUKOB
cooTBeTCcTBYIOMMX 1opoj (Cuzemckas u np., 2020).

B IIpwdnbTOoHBE JApeBeCHbIE TOPOJLI yTPAUYCHHBIX OalpadyHbIX JIECOB MPHUCYTCTBYIOT
B UCKYCCTBEHHBIX HACAKJECHUSX BOKPYT MPYIOB, HANPSIMYIO CBS3aHHBIX C DJIBTOHCKON O03€pHOMU
nenpeccueil. OgHAKO CEMEHHBIC IK3EMIUISPHl TOMOJEH W BETJIbl MO OamkaM M JOJIWHAM pedeK
He pacrpocTpassitoTcsi. bonee Toro, naxe Ha Oeperax MpyJOB CAMOCEBHBIE 3K3EMIUISPBI ATHX
opoJ, O4YeHb penku. OTMETHM, UYTO W BEreTaTuBHAs IMOPOCIb PACCMaTPUBAEMBIX MOPOL
HEMHOTOUYHCJIEHHAa U OOBIYHO YCBIXAeT, JOCTUTHYB BbICOTHI B 1-1.5 M (doro 6). Jlumb uspenka
OTMEYAIOTCS HEOOJNIbIIME TPYNIbl TOHOJS OeJoro KOPHEOTIPBICKOBOIO IMPOUCXOXKICHHUS,
JOCTHUTIITNE BBICOTHI 3-5 M. /{1151 ceMeHHOTr0 BO30OHOBIIEHHUS TOTOJEH W BETIBI HEOOXOAMMBI OUYCHb
BJIQXKHBIE MIOYBBI — YYACTKU C IEPUOJIMYECKUM 3aTOILUIEHUEM TaJbIMHU BOJIaMU. B yClIoBUsIX KapKoro
KJIMMaTa UCCIIElyeMOT0 PernoHa BEpXHHUE CIIOM MOYBBI Ja)ke B O€3JIECHBIX Oallkax yxKe K Hayaly
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WIOJISI BBICHIXalOT Ha riyomHy no 1.3-1.5M 10 3HaueHWi, COOTBETCTBYIOIIMX BIIAXKHOCTH
3aBSIaHUS — BJIAXKHOCTH pa3pbiBa KamwuisipoB (Tabin. 2). KopHeBbIe k€ CHCTEMBI CaMOCEBHBIX
HK3EMIUIIPOB OalipauHbIX MOPOJ B IMEPBBIE TPU Mecslla >KU3HM HMEIT AnuHy Bcero 10-15 cm
(Hdepesbs u kyctapauku CCCP, 1951) u He ycnieBaroT JOCTUTHYTh KallWJUISIPHON KaiiMbl. CKBO3HOE
’Ke MPOMauyMBaHHE MOYBEHHOTrO Mpoduis B Oajlkax MPOUCXOAUT NAIEKO He exeromno. [lommmo
3TOr0, €CTECTBEHHOE CEMEHHOE BO30OHOBJIICHHE HB U TOMOJIEH MPOUCXOAUT B IMOAABISIONIEM
OOJBIIMHCTBE CIy4acB Ha OOHAXKCHHBIX YYaCTKaX IOBEPXHOCTH (JUTFOBHAIBHBIX HAHOCAX),
MIOCKOJIbKY BCXOJbI KpaiiHe CBETOJIIOOMBBI U HE BBIIEP)KMBAIOT 3aTEHEHUS M KOHKYPEHLUHU Jaxe
C TpaBsiHOM pacTUTENbHOCTHIO (LlepeBbs u KycTapHuku, 1951).

®oto 6. KopHEOTIIpbICKOBOE BO30OHOBIIEHHE TOMOJIA OEJIOro B BepXoBbsAX p. Xapa (PuHoreHos
npyn). Photo 6. White poplar root tubers at the upper reaches of the Khara River near the
Phinogenov Pond.

Hamum HeGombIne 3KCIIepUMEHTHI 10 PEMHTPOAYKLUU YTpaueHHBIX OaiipauHbIX MOPOJ B IBYX
Oankax BepxHero JlaHiyra (BHE TIpeIesioB MPUPOTHOTO MapKa) MOKa3aIH, YTO UMEHHO 3TOT (paKTop
aBnsieTca pematomuM. Tak, 6onee 30% yKOPEHEHHBIX YEpPEHKOB Tomosiel U BeTibl (1mo 50 5k3.
KaXIOro BHUJAA), BBICAXKEHHbIX B KOHIE Mapta 2022 r., BereTMpoBaJid JI0 KOHIA HIOHS,
HO B CEPEIMHE HIONIA YCOXJM. Packombl mOKa3anM, YTO KOPHEBBIE CHCTEMBI BBICAKEHHBIX
SK3EMIUIIPOB HE YCHeNM JOCTHTHYTh KamwuisipHOM Kaiimbl. Tak, B TanbBere Oalok,
r7ie KamuuisipHash Kaiima ngaxe BecHoW B 1952-1953 rr. (MakcuMManmbHO BIIQKHBIE TOJBI)
nogHUManachk Juib A0 70 cM, kK cepenune nerta omyckanachk q0 140-160 cm (dunecman, 1960),
YTO MOATBEPKIAIOT U HAIlM MaTepualibl, IpuBeACHHbIe B Tabauue 2. EctecTBeHHO, B 3aCyITUBBIE
roJbl KaMWJUISIpHAs KaliMa OIyCKaeTCsl 3HaUUTEIbHO HUXKE.
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Tabauna 2. Brnaxxaocts mouBsl B 6ankax [I[puaabTOHBS B BECEHHE-JIETHUM TTEPUOI.
Table 2. Soil moisture in the Elton gullies during spring-summer.

BaaxxHocTh Mo4BbI, %
IIo €BEeCHO-KYCTApHHUKOBBIM

I'i1yOuna, cooﬁmeilTil())M («Bnoiorn?lecxaﬁ 0ajKa») Heobuecennbre damu

o C: C;Bm:bm; OBe: CKB;mOF(O i «TepHoBasi» | «YepHasi peuka»
"I;M“;ﬁqz':)"l;:) M| Tpom Jyss *r";" MA | o 2021 1) | (wioas 2021 1)

10 27.5 26.2 11.2 13.4
20 26.8 22.5 114 12.2
30 21.1 20.9 10.9 14.7
40 19.0 20.0 11.0 12.4
50 20.5 21.0 11.3 13.8
60 20.9 19.7 12.9 12.9
70 18.4 18.5 12.8 13.0
80 18.2 16.5 12.4 13.6
90 17.6 13.6* 13.1 14.4
100 17.9 12.8 12.9 14.1
110 17.4 12,5 13.3 14.8
120 18.9 11.5 13.9 14.5
130 19.1 15.2 15.3 14.7
140 17.8 19.4 17.7 14.3
150 21.1 19.9 19.0 14.2
160 20.7 20.2 20.5 17.4
170 22.1 18.3 22.0 17.5
180 22.0 19.2 24.5 17.9
190 21.9 19.5 27.8 18.6
200 22.1 21.2 29.5 19.1
210 22.6 20.2 30.2 17.8
220 21.8 20.6 29.6 19.1
230 22.5 23.1 32.1 17.7
240 21.6 25.0 30.7 16.4
250 22.7 26.1 16.9
260 25.5 18.6
270 21.4 18.9
280 24.1 20.4
290 22.8 20.5
300 23.2 24.4

IIpumeuanue k Tadauue 2: * — KypCUBOM BBIJEJIECHBI 3HAYEHHSI BIAKHOCTU HCCYIIECHHBIX CIIOEB
nouBkl. Note to Table 2: * — italic marks moisture values for the dried-up layers.

Cotpynuunsl Jlxansioekckoro cramuonapa C.JI. Opmeptr u C.H. Kapannuna mo mpocsbe
JLT. Nunecmana (1960) ormpenmapupoBadd W 3apuUCOBaIN KOPHEBBIE CHCTEMBI HECKOJIBKUX
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OaiipauHbIX MOpOJ B KpymnHeued B [Ipudnbronbe «bronorndeckoit Oajke» W Mokaszaid, YTO TH
CUCTEMBI SIBIISIIOTCSI CMEUIAHHBIMHU: TOPU3OHTAJIBHO-BEPTUKAIBHBIMU. ['OpU30HTAIbHBIE KOPHU
3/1ech 00ECTIeUMBAIOT PACTEHHsI BJIArod JIMIIb B MapTe-UIOHE, a C HMIONA 3Ty (YHKIHIO OepyT Ha
ce0s BepTUKaIbHbIE KOPHU. [109TOMY KOpHEBBIE CHUCTEMbI BBHICR)KMBAEMbBIX PACTEHUN B OOBIYHbBIE
CpeIHEYBII)KHEHHBIE U CyXHE T'OJbl JTOJDKHBI JOCTHTHYTh INIyOuHBI Oonee 150 cM yxke K HIONIO.
D710 TpeOyeT BBICAJAKU CAKEHIEB C IOCTATOYHO Pa3BUTON 3aKPHITONM KOPHEBOM CHUCTEMOM OCEHBIO,
9TOObl pPACTeHHE B IOJHOW MeEpe YCIEJIO HCIONb30BaTh BECEHHIOI M JICTHIOK BIAry,
YBJIQKHSIOIIYIO BEPXHUE CIION TTOYBHI.

[Tpu »TOM cieayeT y4uThIBaTh, YTO JIIOObIE BBICAKEHHBIE B OalKax AK3EMILUIPHI I€PEBLEB U
KYCTApHUKOB B CYHMTAHHbIE MeECSIbl OYAYT YHUYTOXEHBI Mmacymumcs ckotoM. Kpome Toro,
Iacyluiyecss Ha BOJIE JIOLIAJIW, YKPBIBasCb OT HENOroAbl B Oankax, yK€ K BECHE pa30MBaroT
HanouBeHHbIN MokpoB Ha 100%, mpuyem 0OAMPAIOT CTBOJIBI M BETBU JEPEBbEB M KYCTAPHUKOB
Ha BBICOTY 10 2 M (¢doTo 7).

®oto 7. PazpyiieHHOE CKOTOM JIPEBECHO-KYCTAPHUKOBOE HACAXKIEHWE B OaJKe Ha JICBOM Oepery
p. Uepnas. Photo 7. Tree and shrub community destroyed by the cattle in the gully at the left bank
of the Chernaya River.

Mgl cumTaem, 4TO B OMIDKaWIIAE TOABI HEOOXOIMMO TPOBECTH Psifi IKCIEPUMEHTOB I10
BOCCO3/IAHUIO TIOJIMIOMHUHAHTHBIX KYCTApPHUKOBBIX COOOIIECTB M PEUHTPOIYKIIMU YTPadeHHBIX
OaifpauHbIX TOpoja: Tomosied u Bemwibl. Jlig 3Toro B moc. DJIbTOH HEOOXOAMMO CO3/1aTh
OTOpPOKEHHBIN MUTOMHUK C BO3MOXHOCTBIO NonuBa. Ha Hain B3ris, Ha IepBOM 3Tare JOCTaTOYHO
MMETH 3aI1ac CaXKEHIEB OCOKOPS, TOMOJIsI O€I0ro, OCHHBI, BETJIbI, I0JIOHN PaHHEH, )KocTepa U TepHa
B KostruecTBe 50 3K3eMIUIIPOB KaXKA0r0 BUJA.
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Jis BBICAJIKH JKOCTEpa, TEPHOBHUKA U JKUMOJIOCTH HEOOXOAMMO HCIOJIH30BaTh MUHHUMYM JIBE
MoJiofple OaiKW, JIMIIEHHBbIE KYCTADHUKOB U OJHY KpYyNHYIO OanKy, NPUTOAHYIO IS
PEUHTPOAYKIIMK YTPAYEHHBIX MOpPOA. B KadecTBe MOJUTOHA BO3MOXKHO IMOJ0OpATh JIBE MOJOJIbIC
0aJKu, OTKPBIBAIOIIMECS B 03epo BocTouHee p. UepHas u B Ooubinyto Oanky B ypouutie «IIpecHbrit
pyden». BaxHeHuM yCIOBHEM TAKOTO SKCIEPUMEHTA SBJISETCSA IIOJIHAS W30JIALHUS ITOJMIOHOB
OT CKOTa ¥ MPOMAIIKa IPOTHBOIOXKAPHOU TOJOCHL.

Jlist paGoThl Takoro pojia HEOOXOMWMBI ABYX-TPEXJIETHUE CAXKCHIIBI COOTBETCTBYIOIIUX
JPEBECHBIX TIOPOJ C Pa3BUTOM 3aKpHITOM KOpHEeBoW cuctemoi. I[locaaku ciemyer MpOBOAUTH
OCEHBIO (C YYeTOM TEKYIIel MOroJibl) ¢ 00s3aTeNbHBIM MOJMBOM, a B JalibHEIeM 00ciIenoBaTh
CaKEHIIBI 10 COCTaBICHHOMY IuiaHy. [lo pesynbraTam oOcieoBaHUST HEOOXOJMMO COCTaBIISThH
rpaduK OTpacTaHHs CaXEHIEB, (PUKCHPOBATH BpeMs TMOSBJICHUS NOYEK, Hayaja BEreTalluu, ee
OKOHYaHWUSI, TOSIBJIICHUS IPU3HAKOB YChIXaHUS M (PU3MYECKHIE TOBPEKICHHS.

BoiBOaBI

baiipaunble 5ieca, B MPOIUIOM IPOU3PACTABIIME B O3EPHBIX JENPECCUSIX U MO JO0JIMHAM
Oeccrounbix peuek CeBepHoro IIpukacrmusi, HBIHE MOJIHOCTHIO YHUYTOXKEHBI. VX MecToOoOMTaHUS
B JIOJIMHHBIX KOMILJIEKCAX M Ha O3€pHbIX Teppacax B 3HAUYUTEIBHOM CTENEHH YTPAauyeHBI.
4 K3 OrpaHUYCHHOI0 4uciia APCBCCHBIX MW KYCTAPHUKOBLIX IIOPOA 3TUX JICCOB C(l)OpMI/IpOBaJII/ICL
cnenn(puyeckue MOoJIUIOMUHAHTHBIE KYCTapHUKOBbIE coo0lIecTBa. B HacTosee BpeMsi HEMHOTHE
Y4aCTKH TaKux COO6HIGCTB, a UMCHHO, OIHUH B pequﬁ AOJIMHE U TPHU B KPYIIHBIX 6aJIKaX, SIBIIIFOTCS
HEMOCPEJCTBEHHO MPOU3BOAHBIMU OT OalpauHbIX JIECOB. BOJBIIMHCTBO OCTAJIBHBIX — pe3yJbTaT
MaccoBOI'0 CEMEHHOTr0 BO300HOBIeHUs 1952-1953 rr.

Camu mno cebe MOJUAOMHHAHTHBIE KYCTAPHUKOBBIE HACAXKJIEHHS IPHUCIOCOOIEHBI K
BO3ICHCTBUIO TOXKApOB, YTO OOYCIOBICHO MX BBICOKOH COMKHYTOCTBIO H CIIOCOOHOCTBIO
LIEH03000pa3yIoIIUX HOPOJ K MHTEHCHBHOMY BEreTaTMBHOMY OTpacTaHuio. Bbimac ckora Beaer
K CHH)KCHHUIO COMKHYTOCTH YYaCTKOB ITOJUMAOMHUHAHTHBIX H&C&)K)IGHI/II\/'I N HAaKOIIJICHHUIO B HHUX
JIETKOBO3TOPAaeMOM OpraHuKH, B pPE3YyJIbTaT€ 4YEro IO0KapOyCTOMYMBOCTh TAaKHUX HACAKICHUM
cHIKaetrcs. B mrore 3a II0CJIEAHUEC 50 mer CyMMapHas IuIomajab, 3aHATasd MOJUJOMHWHAHTHBIMHU
HACaXJACHUSAMH, CHU3MIIACh 00Jiee YeM BJIBOE U MPOI0JIKAET YMEHBIATHCS.

B HacTos1ee BpeMsi cyMMapHasi IJI011a/1b MOJUAOMUHAHTHBIX HAaCaXIEHUH Hcue3arolle Maja.
OHM yXe yTpaTWiIM CBOM (DYHKIIMM B KadecTBE YOEKHI JUIf JIECHBIX M JIeHAPO(UIBHBIX BUIOB
JKUBOTHBIX. OCHOBBIBasiCh Ha MHOT'OJETHEM aHaIN3€ JAWHaAMUKH q)aYHI/ICTI/I‘IeCKOFO coCTaBa Hu
HACEJICHUS MI03BOHOYHBIX )KUBOTHBIX PETMOHA B LIEJIOM, MOXKHO ITPOTHO3UPOBATh PE3KOE CHUKECHHE
YUCJICHHOCTHU U JAXKE yXOI M3 PEruoHa TaKWX THE3OAIIUXCA ITHUL, KaK MOTWJIbHUK, KypraHHUK,
ymiactas coBa, peme3 M psa apyrux. VX mecto OyAeT 3aHATO CHHAHTPOIHBIMHU, (aKTHUECKU
«COpPHBIMU» BUAAMH, MPUCYTCTBHUEC KOTOPBIX HCTATUBHO CKAXETCA HA TAaKWX 30HAJIBHBIX IITHLAX,
KaK CTpeIeT, CTeNHas MyCcTelbra, aBloTka 1 kaBopoHkH (beikos, byxapesa, 2015).

Knnmartuueckass oOcTaHOBKa IIOCJICAHUX I[GC?[TI/IJ'IGTI/Iﬁ HC TIIO3BOJIACT pPAaCCUHUTHIBATL Ha
MHTEHCU(UKAIMIO TPOIIECCOB €CTECTBEHHOTO CEMEHHOI'0 BO300OHOBIIEHHUS M MPOCTPAHCTBEHHOT'O
pacrnpoCTpaHCHUA IMOJIUIOMHWHAHTHBIX KYCTAPHWKOBBIX COO6I_H€CTB. B 10 X)e BpeMs HAJIU4YUC
B PErHOHE 3HAYUTEIBHOTO YHCIa MECTOOOUTAHUM, MOTEeHIMAIBHO MPUTOAHBIX JUIS CYIIECTBOBAHUS
€CTECTBEHHBIX HACAXXJICHHUI HTOro THIIA, a TaKXKe MECTOOOMTAaHHM, 3aHATBHIX COOOIIECTBAMM,
HEMOCPEJCTBEHHO MPOU3BOJAHBIMU OT OalpayHbIX JIECOB, IMO3BOJIAET PACCUMTHIBATh Ha YCIeEX
BOCCTAHOBJICHHSI TIEPBBIX U PEMHTPOAYKLUIO BTOPBIX. Bee yObIicTpsitomieecs: cokpalieHue Mmiomanu,
3aHATOW MOJMJIOMUHAHTHBIMU KYCTapHUKOBBIMU COOOILIECTBAMH, HESACHOCTh C BO3MOXKHOCTBIO
OXpaHbl UX OT MOKapa U BbINIaca CKOTa JIEJIAeT 3Ty NMpolieMy KpailHe akTyaabHOM.

OTnenbHO ciieqyeT MOMYEPKHYTh HEOOXOIMMOCTh pPa3paboTKH Mep IO COXPaHEHUIO
MPUPOJHBIX KOMILUIEKCOB Oanok B 1enoMmM. Ha mpumepe «buonormdeckoil Oanku» MOKa3aHO,
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9TO BO uiopax KpymHbIX Oanok mpouspactaer Oonee 200 BUAOB COCYAMCTBIX pPACTEHUH U3
44 cemeiictB (okosio 30% BumoB u 80% cemeiicTB oT ux uucia B [IpusnbToHBE), B T.4. OKOJIO
14 BunoB, BKJIIOUEHHBIX B KpacHble KHUTH pa3lIWYHbIX YPOBHEH U cTaTycoB. B Oankax coxpansercs
10 40 BUIOB, SBISIOIIMXCA TUKUMHU POJMYAMU KYJIbTYPHBIX PACT€HHM, KOTOPBIE BXOJSAT B COCTaB
TFEHETUYECKUX PACTUTENIBHBIX PECYPCOB M JIOJKHBI COXPAHATHCA KaK HAIMOHAJIBHOE NPUPOAHOE
Hacneaue (HyxumoBckas u np., 2022). banku — muHaMHYHO pa3BUBAOIIKECS cucTeMbl. HpiHe OHM
IIO/IBEPTalOTCsl CBEPXCHIBHOMY 300IN€HHOMY IIPECCHUHIY B pPE3YJIbTaTe€ HEYPEryJIUPOBAHHOIO
BbIlIaca CKOTa. MBI YK€ JIOCTaTOYHO T'OBOPWJIM O MPSMOM BBITANTHIBAHUM M IOBPEXKICHUU
pactuTensHOro mokpona. Kpome Toro, cryckasch B Oajiku, >KHBOTHBIE CO3/Ial0T MHOTOYHCIICHHBIC
TPOIIbI, KOTOPbIE OBICTPO MPEBPAIIAIOTCS B CBOETO pOJa OBPAXKKH, MNIyOMHA KOTOPBIX 3a 5-10 jet
MOJKET MPEBLICUTH 4-6 M (doTo §). HaunHaeTcs 3po3usi CKIIOHOB, COMPOBOKIAIOIIASICS OCHITISIMU U
CEPbE3HBIMU OIOJI3HAMH. DTO BEJAET K HAPYILICHUSAM CIIOKUBIIEHCS CUCTEMBI KaK TOBEPXHOCTHOTO
CTOKa, TaK U TPYHTOBBIX BOI.

®ot1o0 8. Pesynprar BbINIaca ckota. Pa3pylieHHOE NOJMIOMHHAHTHOE HACaXICHUE B JIOJWHE
p. Uepnasa. Photo 8. Consequences of cattle grazing with a destroyed polydominant shrub
community in the valley of the Chernaya River.

B pesynbrare co3gaHus NPUPOJHOrO Mapka «IJIbTOHCKMI» M OuochepHOro peseppara
«O3epo DIbTOH» XapakTep aHTPONOIeHHOW M XO3SMCTBEHHOM Harpy3ku Ha COOTBETCTBYIOLIEH
TEPPUTOPHUN JIOJDKEH U3MEHHUTHCS. BO3HUKIM MPEANOCHIIKH TSI PETYJIHPOBAHUS 3TOW HArpy3KH.
AJMHMHHCTpaIUs Mapka JejaeT BCe BO3MOXHOE ISl COXpaHeHHs (Iopbl, ¢ayHbl U HTPUPOIAHBIX
skocucteM. OTHaKO BO3MOXKHOCTH aJIMUHUCTPAIIMH JOCTATOYHO OTPAHUYCHBL.

Qunancuposanue. Pabora BeimonHeHa no Temam HWP Wuctutyra necosenenuss PAH
«DaKTOpBl U MEXaHU3MBI YCTOMUMBOCTH €CTECTBEHHBIX U HCKYCCTBEHHBIX JIECHBIX OMOT€OIIEHO30B
JIECOCTENTHOM 30HBI M ApUIHBIX PEruoHOB EBpomelicko Poccuu B yCIIOBHSIX NPUPOJIHO-
aHTPOIOTeHHBIX TpaHchopmarmii» (roczamanue Ne 0121-2019-0003) u Huctutyra mnpobiem
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sKkosioruu u 3somounu PAH «Oxonorust u OuopazHoodpasue Ha3eMHBIX COOOILIECTB» (roc3aaHue
Ne 0109-2019-0006), a Taxxe B COOTBETCTBUM ¢ JloroBOpoM O HaydyHOM COTPYIHUYECTBE
Wuctutyra necosenenuss PAH u npuponHoro napka « JIbTOHCKUN».
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In this paper, we have summarized the available data on the habitats of the lost ravine forests of the
Elton Region, the current state of their derivatives, the polydominant shrub communities, as well as
the soil and vegetation conditions surrounding their growth. We have also examined the negative
factors affecting these communities. It was discovered that significant altitudinal differences, along
with a developed river and gully system provides a variety of natural conditions for the growth of
ravine trees and shrubs communities in the lake depressions in general and at the northern shore of
Lake Elton in particular. As expected, destruction of ravine forests leads to the disappearance of these
communities. By now, the total area of polydominant shrub communities is extremely small and
continues to decrease rapidly, while climate conditions of the last decades leave no room for hope that
their natural seed regeneration and spatial distribution will intensify sometime soon. This problem
becomes more urgent the more the area covered by polydominant communities decreases, the more the
negative impact of grazing and frequent fires grows, and the longer the issue of their economic and
ecological value and possibilities for their protection remain unresolved. Nevertheless, a vast number
of habitats that are potentially suitable for the natural plantations of such type allows us to expect their
successful restoration; while a vast number of habitats that are occupied by communities directly
sourcing from ravine forests makes it possible to reintroduce them to the nature later.

We identified the most significant factors that determine the current state of the polydominant
communities; e.g. issues with seed regeneration of cenosis-forming species, cattle grazing and wild
fires. We found out that in the overwhelming majority of cases the groundwater level in the gullies of
the Elton Lake Depression is high and has low salinity, which makes these gullies suitable for the
formation of polydominant shrub communities. We also discovered that there is a certain potential for
these communities to persist and develop; however, it is only true to their current habitats, since their
seeds are unable to spread to other potentially suitable habitats.

With such a significant number of habitats potentially available for ravine trees and shrubs in most of
the Elton gullies, we believe that there is a possibility to restore polydominant tree stands, and a
positive prospect for experiments to re-establish lost ravine forests to the larger gullies where they
were present before. We offer recommendations for the restoration of polydominant communities and
the reintroduction of such lost species of ravine forests as poplar and willow.
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continues to decrease rapidly, while climate conditions of the last decades leave no room for hope that
their natural seed regeneration and spatial distribution will intensify sometime soon. This problem
becomes more urgent the more the area covered by polydominant communities decreases, the more the
negative impact of grazing and frequent fires grows, and the longer the issue of their economic and
ecological value and possibilities for their protection remain unresolved. Nevertheless, a vast number
of habitats that are potentially suitable for the natural plantations of such type allows us to expect their
successful restoration; while a vast number of habitats that are occupied by communities directly
sourcing from ravine forests makes it possible to reintroduce them to the nature later.

We identified the most significant factors that determine the current state of the polydominant
communities; e.g. issues with seed regeneration of cenosis-forming species, cattle grazing and wild
fires. We found out that in the overwhelming majority of cases the groundwater level in the gullies of
the Elton Lake Depression is high and has low salinity, which makes these gullies suitable for the
formation of polydominant shrub communities. We also discovered that there is a certain potential for
these communities to persist and develop; however, it is only true to their current habitats, since their
seeds are unable to spread to other potentially suitable habitats.

With such a significant number of habitats potentially available for ravine trees and shrubs in most of
the Elton gullies, we believe that there is a possibility to restore polydominant tree stands, and a
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Assessment of the historical development, growing conditions and current state of natural
communities of tree and shrub vegetation of the argillaceous semi-desert of the Volga-Ural
Interfluve is necessary to preserve ecosystem and species diversity of this environment.
This territory is unique due to its transboundary location, both geographical as it spreads through
Europe and Asia, and zonal since it includes steppe and desert. In the 18" century, there were ravine
forests with a specific and relatively rich fauna along small saline rivers and at the bottom of the
gullies of lake depressions (Dinesman, 1960; Khodashova, 1960; Lindeman et al., 2005).
As the economic development of this area intensified, these forests became extinct. All that reminds
of them now are polydominant shrub communities formed by a few ravine species. The total area of
these communities is frighteningly small and continues to decline rapidly. The difficulties of seed
regeneration of their species, the negative impact of cattle grazing and frequent fires inevitably lead
to their complete extinction as well (Bykov, Bukhareva, 2016).

As a result, a significant number of forest and dendrophilic animals, whose existence was
determined by the ravine forests and communities, are leaving the region. In the second half of the
20" century, the establishment of artificial tree and shrub systems strengthened and helped some of
those species return there (Bykov, 2006, 2010; Lindeman et al., 2005; Oparin, 2010; Bykov,
Bukhareva, 2015). However, now, due to frequent forest fires and lack of overall maintenance,
the area of artificial communities is decreasing, with the number of forest and dendrophilic animals
decreasing along with it (Bykov et al., 2006; Bykov, Bukhareva, 2017, 2018). All of that makes us
search for new ways to preserve and restore the still-existing polydominant communities, and to re-
establish the lost ravine forests, raising an urgent need for a specific methodology for artificial
restoration of polydominant groups and ravine communities that would take into account their
growing conditions and their current state.

In this paper, we have summarized the available and mostly published data on the habitats of
the lost ravine forests of the Elton Region, the current state of their derivative polydominant shrub
communities, as well as the soil and vegetation conditions surrounding their growth. We have also
examined the negative factors affecting these communities.

Materials and Methods

Our research was carried out at the Dzhanybek Research Station of the Institute of Forest
Science of the Russian Academy of Sciences, Volgograd Oblast, Pallasovsky District. We collected
all required materials in the Elton Nature Park established around Elton, the largest salt lake in
Europe. In 2019, this park and its adjacent territories were officially proclaimed a UNESCO “Lake
Elton” biosphere reserve (Fig. 1).

A drainless argillaceous plain with almost zero surface runoff extends there across Russia and
Kazakhstan, in the northwestern part of the Caspian Depression. Most of it is raised up to 25-30 m
above sea level, occupied by steppe and desert communities. This drainless plain has complex soil
and vegetation covers, with surface saline groundwater (Rode, Polsky, 1961). However, within its
territory, between +16 and -16 m above sea level, there are several closed basins of saline lakes
Elton, Bulukhta, Botkul and Aralsor where the short saline rivers run into. In turn, numerous gullies
of various sizes and ages run into these rivers and lakes.

The local climate is characterized by sharp atmospheric aridity and lack of water
(Doskach, 1979). It is important to note that for the most part changes in the frequency of dry years
were the only kind of climate changes in the region from the second half of the 18" century to the
middle of the 20™ century (Dinesman, 1960). Starting from the first quarter of the 19™ century,
there was a long dry period with cold winters, which lasted until 1970-1980s, only briefly
interrupted (Dinesman, 1960; Sotneva, 2004). These cold winters resulted in deeply frozen soils,
while melt water in the lake depressions ran into rivers through ravines and gullies and directly
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down the slopes. L.G. Dinesman described (1960) catastrophic consequences of those years, such as
rockslides, landslides, and deaths of animals. Since the last quarter of the 20" century, the average
annual temperature began to rise and precipitation increased significantly, which humidified the
territory, because the main volume of melt water was absorbed directly on the spot. In general,
climate humidization throughout the entire region has become a trend in recent decades
(Sazhin, 1993; Oparin, 2007; Sapanov, Sizemskaya, 2015).

Fig. 1. Study area.
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L.G. Dinesman studied (1958, 1960) the history of species composition, nature and growing
conditions both of the preserved and lost ravine communities in the region since the late 1940s.
After analyzing numerous archives, publications and conducting direct observations, he identified
the main species that used to form the lost forests, and revealed that the main reason for their
extinction was human activities such as logging, cattle grazing and man-made fires rather than
climate change. Additionally, L.G. Dinesman described those polydominant shrub communities that
came after the ravine trees and shrubs that had survived under anthropogenic pressure. Using the
available data, he was able to compile a quite complete list of birds and mammals that inhabited the
lost forests before their destruction (Dinesman, 1960). Therefore, it became possible to assess the
catastrophic losses of the regional fauna over the past 1.5-2 centuries (Khodashova, 1960;
Lindeman et al., 2006).

Since the 1950s, this kind of studies was continued by staff from the Institute of Forest Science
of the USSR Academy of Sciences, as well as some researches from other facilities of the Russian
Academy of Sciences. They conducted soil, geological and botanical, zoological studies in the
vicinity of lakes Elton and Bulukhta (Russia), as well as Aralsor, the lower reaches of the Gorkaya
River and Priurdinsky Khaki (i.e. drainless ponds) (Kazakhstan). Over that period, information was
obtained on the history of economic activity in the area in general and individual natural boundaries
in particular for the last 50-100 years. Additionally, a lot was learned on the nature, condition,
growth and regeneration of natural ravine polydominant communities. Attention was especially paid
to post-fire recovery of such communities and the impact of livestock grazing.

Since the 1980s, a detailed study of the northern shore of Lake Elton began, including the lower
reaches of such small saline rivers as Chernaya, Khara, Lantsug and Solyanka and the gullies
running into them (Fig. 1). The first and second floodplain terraces were well-defined and visible on
the interfluve plain, where an accession of all areas with polydominant shrub communities was
conducted twice (1982-1986 and 2013-2014) on an area of ~110 km?. Coordinates of polydominant
bio-groups and single specimens of blackthorn, buckthorns, honeysuckles, spindle and apple trees
were marked using Garmin GPS, while their geobotanical descriptions, species composition, trunk
and crown diameter, height were carried out according to the widely accepted methods, on route
(Field Geobotany, 1964).

Since the early 1980s, annual monitoring of cattle grazing intensity and its impact has been
conducted in the “Biological Gully”, the largest mesophilic ravine-gully community, and in
3 smaller gullies. Additionally, restoration of polydominant communities that were affected by the
2002 and 2018 fires was monitored.

Subfossil shells of Chondrula tridens (O.F.Miiller, 1774) mark the locations of lost ravine
forests (Dinesman, 1960). L.G. Dinesman (1960) discovered that this mollusk was distributed in the
Volga-Ural interfluve inside the broad-leaved forests. “Today ... living individuals of this species
can be found only in the Saltovsky Forest on the oxbow banks of the Yeruslan, overgrown with oak.
... This species protects itself from drying out by plugging its shell with a film of mucus. ... The
mucus is squeezed out ... by so-called ‘teeth’ on the inner edge of the opening of the ... shell”
(Dinesman, 1960, p. 59). The individuals found in arid regions tend to have bigger teeth, the size of
which is estimated using a special index (Matyokin, 1951). The index values for C. tridens shells
collected in the Northern Elton Region are the same with the living shells from the Saltovsky
Forest, which indicates that in the past, the habitat conditions at the sites of subfossil shells findings
were similar to the present-day conditions in the Saltovky oak forests (Dinesman, 1960).

We carried out a theodolite profiles survey in 3 gullies with developed ravine communities,
starting at their mouth and ending in their upper parts which are occupied by herbaceous vegetation.
We made 4-10 boreholes along their bottoms, and determined the groundwater level and its salt
composition in spring, summer and fall for a few years. Additionally, we made 1-2 boreholes
in 5 more afforested and unforested gullies to determine groundwater level.
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Based on the analysis of the obtained materials, we compiled a schematic map of the areas
suitable for restoration of both polydominant shrub communities and lost ravine forests (Fig. 2,
Table 1), and indicated the main factors preventing such restoration.

Fig. 2. Areas of the Northern Elton Region that are suitable for restoration of the polydominant
shrubs (®) and trees (+) communities.

Tablel. Geographic coordinates of habitats in the Northern Elton Region suitable for restoration of
polydominant shrub communities and tree plantations.

Polydominant shrub communities Tree plantations

Coordinates Site Coordinates Site
N49°1238.0%, Gullies of the N 49° 12" 28.7, hore OfSi?ll;ellgézg’?ear e
£ 46743734.2 “Setkaliyevo” E46743707.1 Natural Boundary
N 19°12"45.0", Natural Boundary N 49° 13" 06.4",
E 46° 43" 00.2" E 46° 40" 23.2"
N 49°12"47.1", ) ) N 49°13'03.9", | Gullies of the left bank of the
E 46° 41'36.1" E(i‘t‘;lrlllezgaé gl?ellgﬁe?r?;{;a E 46° 40’ 25.6" Chernaya River
N 49°12"47.8", ’ River N 49° 12" 57.0",
E 46° 41’ 23.0" E 46°40"31.3"
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Continuation of Tablel.

Polydominant shrub communities Tree plantations

Coordinates Site Coordinates Site
N 49° 12" 52.7", N 49°13'08.3",
E 46° 40" 00.6" | Gullies of the left bank of | E 46°40'21.3"
N 49° 12" 52.0", the Khara River N 49° 13" 04.6", | Slope of the right bank of the
E 46° 40’ 00.0" E 46° 40’ 20.9” | valley of the Chernaya River
N 49°14' 08.3", N 49°13"43.6", “Biological Gully”
E 46°33"41.4" | Gullies of the right bank of | E 46° 39" 05.2"
N 49 °13'51.1", the Lantsug River N 49°13"29.1", Right bank of the lower
E 46°33'41.4" E 46° 39" 28.9" reaches of the Khara River
N 49°13"59.1", N 49° 13’ 04.0",
E 46° 33’ 53.5" E 46°37'33.8" Left bank of the Lantsug
N 49° 13’ 56.8", N 49° 12" 48.7", River
E 46° 33’ 58.2" E 46° 37" 43.7"
N 49°13'51.9", N 49°11'47.7", Gully of the “Presnyi
E 46° 34’ 10.8" E 46° 36’ 46.6" Ruchey”
N 49° 13’ 45.5", N 49° 117 38.3", gﬁgz’ g;‘;‘: ﬁ?;;nizrii‘;
E 46° 34’ 35.6" E 46° 36’ 32.0" River
N 49° 13/ 39.0", I\lleeg‘l’;;rlll{kosfgglglaggie N 49° 11/ 34.6", Right bank of
E 46° 34’ 45.7" River E 46° 35" 00.6” the Solyanka River
N 49° 03' 38.4", N 49° 09 44.9". LOWEr r“eaches 0,1,°the gully in
E 46° 34’ 55.0" E46°33 32,07 | e Kordon” Natural

Boundary
N 49° 13" 34.7",
E 46°35'02.5" ) ]
N 49° 13" 36.6",
E 46° 35'29.1" ) ]
N 49°13"39.1",
E 46° 35' 46.1" ) ]
N 49°12'19.9", Unnamed gully
E 46° 38'27.6" | west of the Lantsug River i )
N 49°11"40.1", | Gullies on the left bank of
E 46° 35" 00.3" the Solyanka River ) i
N 49° 10" 14.9", Gully of the “Opaly
E 46°34'35.7" | Redut” Natural Boundary i i
N 49° 09’ 45.6" Gully of the “Kordon”
E 46° 33/ 30.1" Natural Boundary - -
' (“Yablonevaya”)

Results and Discussion

Ravine forests and conditions of formation of polydominant shrub communities. For lake
depressions in general and for the northern shore of Lake Elton in particular, significant elevation
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differences, as well as developed river and gully systems determine a conditions variety for the
growth of ravine tree and shrub communities.

Naturally, the lost ravine forests tended to river valleys, but we can determine their former bio-
topic position only by indirect signs. No doubt, their destruction entailed the disappearance of any
dependent habitats, hence the freshly formed cliffs and continuous destruction of the many coastal
slopes in the lower reaches of the rivers. Redistribution of surface precipitation provokes erosion
and rapid growth of ravine-gully network of local drainless basins. Periodic seasonal movement
of solid runoff to the focus of erosion includes hill-wash and washout that reach considerably deep,
depriving soils from carbonates and easily soluble salts. Soil-forming rocks acquire properties that,
unlike zonal soils, include good porosity, water permeability and high water capacity. At the same
time, as salts are washed away, soils change their vegetation, shifting from predominantly
halophytic species to those less resistant to salts.

Ravine forests of the Elton Region were formed with white willow (Salix alba)', black poplar
(Populus nigra), silver poplar (P. alba), common aspen (P. tremula), apple tree (Malus praecox),
European buckthorn (Rhamnus cathartica) and blackthorn (Prunus spinosa). It is possible that there
were also such species as Tatarian maple (Acer tataricum) and Russian olive (Elaeagnus oxycarpa),
but there's no evidence to support it (Dinesman, 1960). These were sparse low-quality tree stands of
different age, with a shrub layer of such trees as buckthorns and blackthorn that usually grow into
bushes with multiply trunks: Tatarian honeysuckle (Lonicera tatarica), cinnamon rose (Rosa
cinnamomea) and, possibly, warted spindleberry (Euonymus verrucosus). Old willows and poplars
with cracks and hollows in their trunks were present as well, which provided nests and shelters for
a number of animals that are currently absent there, e.g. cavity-nesting ducks (Dinesman 1960).

The destruction of ravine forests began after the development of the Elton salt fields.
For example, vegetation cover was quickly gone within several kilometers around the settlement of
Stary Elton which was founded in the middle of the 18" century on the southern shore of Elton
Lake, the center of the salt industry (Dinesman, 1960). The northern shore with all its forests and
interfluve pastures, deep gullies that provide shelter for cattle in bad weather, reed thickets suitable
for cattle to hide in during winter, as well as a huge estuary in the northwest, is subjected to
intensive economic development; in this case, such complex terrain makes it easier to control the
territory. A redoubt with several cannons was built in the 18™ century to protect the grazing cattle
from nomads; the land was crossed by numerous roads and trails. Numerous foundations
(Rus. “bazishcha”) are still being found near the rivers, large gullies and the coastal zone; they are
the remains of residential and farming buildings, dams, wells and small temporary water reservoirs.
Built in 19™ century, there was a water mill on the Khara River, which functioned until the early
1920s. Judging by these finds, blacksmiths worked in the Elton Region, and simple pottery was
produced.

The aforementioned activities initially led to destruction of forests. Old hollow trunks were
used for firewood, tall trees and pole timber was used for construction. The condition of tree and
shrub communities was affected by fires, while cattle ate and trampled the seedlings. Tall trees,
such as poplars, aspens, willows and, possibly, other species disappeared from their natural habitats.
The only trees to survive were buckthorns, the underground shoots of which produce numerous
aboveground shoots, and blackthorns, the numerous renewal buds of which provide mass shoot
regeneration stemming from the horizontal rhizomes (Bykov et al., 2013). These trees, which can
easily form bushes, maintains a perennial relationship with their vegetative shoots, which, in turn,
form new vegetative shoots, thus, developing a dense clump with a radius of several meters around
the mother plant.

! Latin names of plants are given according to S.K. Cherepanov (1995).

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2023, Vol. 7, No. 4



CURRENT STATE, GROWING CONDITIONS AND RESTORATION OF RAVINE PLANT ... 93

In the late 1940s-1950s, L.G. Dinesman (1960) studied these peculiar polydominant shrub
communities that emerged on the basis of the above-mentioned species: they are thickets of
buckthorn and blackthorn, Tatarian honeysuckle (Lonicera tatarica), warted spindleberry (that can
be found only in the “Biological Gully”, geographical coordinates of the center of plant community:
N 49°13"43.6", E 46° 39’ 05.2"), cinnamon rose and dwarf Russian almond (Amygdalus nana).
Single apple trees found in such communities do not form a separate layer.

The most significant factors determining the current state of the polydominant communities
are impeded seed regeneration of cenosis-forming species, cattle grazing and fires
(Dinesman, 1960; Bykov et al., 2013). The last mass seed regeneration of ravine species was
observed after the exceptionally humid year of 1952, by the time of which poplars, aspens and
willows had already been cut down. In 1953, that was also quite wet, numerous shoots of
blackthorn, buckthorn and apple tree appeared in some places (Dinesman, 1960). Since then,
despite the fact that seeds of these species are widely spread by birds, badgers and water streams,
their mass renewal has never been noted (Bykov, 2010); single seedlings of buckthorn, blackthorn,
apple trees and honeysuckle began to appear only since the mid-2000s.

L.G. Dinesman (1960) emphasized that climate change was not the reason for ravine forests
disappearance; instead, the major factor was a direct negative anthropogenic impact, such as tree
logging, fires and cattle grazing. The latter two affect polydominant communities even today.

Grazing of large and small cattle, horses and camels was intensive, often excessive, throughout
the entire Elton Region until the middle of the 20" century. In some of the largest gullies, drinking
wells were made to provide water for animals. During that period, polydominant communities were
represented by individual bushes and clumps only, while the denser ones grew in the gullies with
much steeper slopes which hindered access of animals.

Since the 1940s, the number of livestock grazing in the Northern Elton Region has declined
sharply; from the 1970s to the early 1990s, there were no shepherd farms between the Chernaya and
Solyanka rivers. It was a place to harvest hay and make summer camps to graze a limited number of
sheep. After mass seed regeneration in 1952, polydominant communities emerged and established
in a number of new habitats, primarily, in shallow and narrow gullies. The already existing
communities grew denser and significantly expanded by the early 1990s (Bykov et al., 2021).

It is known that fires do not have such a catastrophic effect on herbaceous vegetation in steppes
and semi-deserts (Tishkov, 2003; Mordkovich et al., 1997), however, they have a fundamentally
different effect on trees and shrubs of natural or anthropogenic origin. Fire resistance of dense
patches of polydominant thickets is quite high. Density of their trunks does not give a chance for
development of grass cover or the inflow of organic matter carried by wind and water, which makes
it difficult for fire to spread outside the patch. In addition, they have dense litter of relatively large
fragments of trunks and branches due to the rapid recycling of fine debris thanks to the high
nitrogen content in buckthorn leaves (Archibold et al., 1997; Wyckooff et al., 2005). Such litter may
start smoking on the leeward side, but will suffocate deeper in the thickets, while only the bases of
a few thin trunks may get scorched and wither in a year or two. Fire shortly affects only the lower
part of the gully that is overgrown with reeds; then, the above-ground parts of buckthorns,
blackthorns and spireas die, but remain in the tree stand for several years after that. A very strong
wind, however, along the channel of the gully can spread the fire up on the branches and trunks and
cause a total burnout of litter down to its mineral layer, as it happened in 2018 in the
“Biological Gully”.

Individual bushes, small clumps, and narrow belts of shrubs in the shallow gullies are more
affected. However, their branches and trunks are covered by fire for such a short time that their

2 Aside from the Elton Region, large areas of such communities can be found in the Aralsor Lake Depression in
Western Kazakhstan (Dinesman, 1960; Bykov, Bukhareva, 2016).
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leaves only dry out, but the entire above-ground part of affected area usually withers in 1-3 years.
And even then, the burnt community recovers fairly quickly as the regrowth of vegetative shoots
begins in the first fall after the fire (Bykov et al., 2013), reaching 1.8 m after that, while the most of
their non-woody parts freezes off during the following winter. In addition, while rising above the
snow, these shoots are nibbled away by hares, rodents and cattle, so by spring the height of
buckthorn, blackthorn and honeysuckle is only about 30-50 cm, growing by the same 30-50 cm
per year in the following years. Apple trees are the only ones that lose their shoots in the second or
third year.

Referring to what we talked about above, we would like to emphasize once again that dense
plant communities can exist only in the absence of grazing of cattle and horses. Grazing, and even
more so intensive grazing, severely reduces their fire resistance and the rate of shoot regrowth.

Several shepherd settlements have been founded in the Northern Elton Region since the early
1990s. Cows and horses willingly visited the thickets, breaking branches, eating fresh shoots,
trampling new trails and paths, and barring places of their rest. The most severe results were
observed in places where they sheltered in winter: by spring, all herbaceous vegetation on the
bottom of the gully and its slopes was completely destroyed, turf was broken and soil was eroded
by melt water. There were trails leading through the shrubs, degraded into actual ditches in some
areas, while branches along them were either chewed off or broken. Weeds entered through the
gaps and spread quickly, and wind-borne tumbleweeds and manure accumulated there as well.
In areas previously affected by fires, these processes develop with doubled intensity. In addition,
grazing animals actively trample and eat regrowing shoots, sharply reducing the density of thickets.
As grazing continues, massifs of shrubs break up into clumps, and, if grazing intensifies, they
proceed to break up into individual bushes. As a result, the fire resistance of such communities
decreases catastrophically: fire penetrates them and covers the entire patch quickly. Large amount
of combustible material leads to charring of litter and burning of trunks bases, with some bushes
getting burnt to the ground. As a result, the buds on the underground parts of shoots are severely
damaged and post-fire recovery of some areas takes decades, with soil erosion developing in some
cases and the habitat becoming unsuitable for trees and shrubs (Bykov et al., 2013).

We do not have any information on old large fires in Elton Region, but we can say for sure that
there have been none in the study area since the beginning of the 20" century and up until the early
2000s. The fire of 2002 covered almost the entire north of the region and affected many areas of
polydominant stands. However, in “Biological Gully”, only its right slope burned, and the main tree
stand on its bottom, slightly affected by the cows, remained intact. In the following decades,
the intensity of grazing in the area only grew, increasing the fragmentation of phytocenosis.
In the fire of 2018, unfortunately, the “Biological Gully” burned completely.

State of polydominant communities in 1982-1984. Livestock grazing was minimal in the
Northern Elton Region from the 1980s through the early 1990s. Areas of polydominant shrub
communities, ranging in size from 100 to 3,500 m?, persisted in 2 river valley and 18 gullies
(43% of the total number of gullies deeper than 4 m). Their total area, with the exclusion of
individual clumps, reached 15,000 m? (Bykov, Bukhareva, 2016).

We have already mentioned that the habitats of the lost ravine forests are mostly destroyed in
the river valleys. In the valley of the Chernaya River, the smallest area of about 100 m> was
preserved for a long time only in a huge river bend, 150 m from the riverbed, under a steep slope
of'the right bank, which has not been eroded by the river for a while (geographical coordinates:
N 49° 12 58.1", E 46° 40" 13.8").

Another significant area (600 m along the channel; 5,000 m? in total) of polydominant stands
was preserved under a cliff of the right bank in the lower reaches of the Khara River (geographical
coordinates: N 49° 12’ 52.7", E 46° 40" 00.6"). Prior to the fire of 2002 in these two habitats, the
bases diameter of the individual old buckthorns exceeded 34 cm, with a few of them exceeding 40
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cm (Photo 1), their height reaching 5 m, and density almost reaching 1. This site on the Khara River
was different from other polydominant shrubs of the Northern Elton Region due to noticeably large,
evenly scattered apple trees (at least 12 ind.) up to 8 m high. Technically speaking, this was the only
area of natural polydominant communities of the region with a relatively distinct tree layer.

Photo 1. Trunk base (d = 44 cm) of the European buckthorn (Rhamnus cathartica) in the valley of
the Chernaya River.

Numerous subfossil shells of Chondrula tridens were found in the vicinity of these sites,
exclusively in the upper third of the coastal slopes, proving that these communities are derived from
lost ravine forests.

In the lower third of the gullies, as deep as 4 to 12 m, polydominant communities are formed
around narrow rain channels with bare edges, where rare seedlings of ravine species are most often
observed, primarily of buckthorn which cannot compete with grass (Knight et al., 2007).
Once settled on the slopes of the rain channels, these species gradually spread along the bottom and
sometimes move to the lower part of the slopes (Bykov et al., 2013a). The gully mouths are
occupied by meadow forb-cereal communities and common reed (Phragmites australis). In the
middle and upper parts of the gullies, above the polydominant communities, clumps of almond and
spirea can form, with grass communities, primarily couch grass (Elytrigia repens), in the upper
reaches.

On some gentle slopes of deep river valleys, there are small areas of polydominant communities
at the short, shallow and, apparently, young washouts the channels of which do not run into the
interfluve plains. This is where small polydominant phytocenoses grow, confined exclusively to the
second river (floodplain) terraces. There can also be found single old bushes of buckthorn (base
d =32-34 cm), however, with no apple trees or Chondrula tridens shells. We believe that such
patches have formed on the sites of destroyed valley habitats of ravine forests, and their degradation
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and area decrease are still ongoing. Since the beginning of 2020, under the strongest grazing
pressure (Photo 2, 3) most of these tree stands have been almost destroyed.

The age and history of formation divides polydominant communities of gullies into two groups:
those growing in ancient large gullies of at least 6 m depth, and those growing in shallow gullies
4 to 6 m deep.

Photo 2. Former vegetation cover, now entirely destroyed by overgrazing on the left bank of the
Chernaya River.

Photo 3. Overgrazing consequences on the left bank of the Chernaya River.
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In the studied area of the Northern Elton Region, we found 5 large gullies, with subfossil shells
of Chondrula tridens discovered in all of them (Photo 4). From the 1980s, individual apple trees
thicker than 30 cm in diameters and as high as 7-8 m, buckthorns (base d >34 cm),
and honeysuckles (base d > 18 cm) persisted in these gullies. Until the early 1990s, the average
height of thickets was not less than 6 m, and density was reaching 1 in four of these gullies:
“Biological Gully”, unnamed gully to the west of the Lantzug River (geographical coordinates:
N49° 12" 19.9", E46° 38’ 27.6"), gully of the “Presnyi Ruchey” natural boundary (N49° 11’ 47.7",
E46° 36’ 46.6") and gully of the “Kordon” natural boundary (N49° 09’ 45.6", E46° 33’ 30.1").
However, in the fifth gully (west of the Solyanka River, N49° 10" 31.5", E46° 34’ 53.5"),
the polydominant community was destroyed by the early 1980s due to the unknown changes in the
hydrological regime, when salinization became so severe that washouts at the bottom of the gully
became overgrown with marsh samphire (Salicornia europaea). Fortunately, in the 1980s, single
large clumps of buckthorn, as well as a dry apple tree were still present there, on both slopes.
Around the gully mouth, basically on the shores of the lake itself, there were huge bushes
of buckthorn as well.

Obviously, these thickets were formed long before 1952 and already existed, in one form or
another, at the beginning of the 20™ century. They have also derived from the lost ravine forests,
and this is indirectly confirmed by black poplar and aspen, the last representatives of the natural
Elton communities, that were cut down by the early 1930s in the “Biological Gully”
(Dinesman, 1960).

Photo 4. Subfossil shells of Chondrula tridens in the valley of the Chernaya River.
Polydominant thickets of shallow gullies are of the same age. The diameter of the bases of both

living and dead buckthorns rarely exceeds 10 cm, with an average height of 3 m. It is clear that
these communities appeared in 1952. However, subfossil shells of Chondrula tridens are absent in
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the area. Interestingly enough, dense monodominant communities of Rhamnus cathartica were
formed in some of these gullies, known only for the USA, where this plant was introduced from
Europe. The presence of such communities in the natural range of buckthorns is usually questioned
(Knight et al., 2007).

Condition of polydominant communities in 2013-2023. Twelve years after the fire of 2002,
the total area of polydominant thickets did not exceed 9,000 m?, meaning that it decreased by 40%
since the 1980s. The reason for this was a fire destructing some habitats, but mainly, a heavy
grazing reducing almost every area of the shrubs. Burned clearings where the cow trails turned into
wide gaps, up to 5 m between trunk bases, and overgrew with grass. By 2014, the height of
regrowing buckthorns reached 2.2 m, with crown diameter up to 1.5 m (Bykov, Bukhareva, 2016).

By 2023, despite another major fire in 2018, polydominant shrub communities persisted in 3 of
the 5 major gullies: “Biological Gully”, Lantzug river gully, and the “Kordon” gully. In the
“Presnyi Ruchey” gully they were preserved until mid-2010, now completely destroyed by cattle.
In the Solyanka river gully, at the bottom of which salinization started, this community disappeared.

Polydominant thickets in the valleys of the Chernaya and Khara rivers were severely damaged
by the fire in 2002, but, fortunately, spared by the fire in 2018 as it had never reached them.
A section on the Chernaya River was burnt completely in 2002, but managed to partially recover
by 2014, however, in 2018, a cow trail crossed the area coming from a steep slope and left a hollow
about 1 m deep. As a result, by 2023 these thickets had completely withered away (Photo 5).

Photo 5. Dried-out polydominant community in the valley of the Chernaya River.
The fire of 2002 has split a single massif of polydominant thickets in the Khara River valley

into five patches. By 2014, the density of regenerating cenoses was 0.7-0.8, the average height
reached 2.2 m, and the total area of preserved plots was 2,670 m?.
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It should be noted that by 2023, one of the two surviving habitats of derived polydominant
communities in the valley of the Chernaya River was completely destroyed due to a significant
increase in the number of cattle and constantly grazing horses. Three patches on the second terrace
of the valley were virtually destroyed as well.

Soil and vegetation conditions of growing polydominant communities in the gullies of the
Northern Elton Region. In an argillaceous semi-desert, the limiting factor for the existence of trees
and shrubs is the availability of fresh groundwater. Soil cover of erosional elements of the relief,
where polydominant communities develop, is very different from zonal soils. It is represented by
synlithogenic soils, i.e. light humus, water-accumulative stratozems, formed mostly on mineral
substrate, and partially on buried sedimentary soils of poorly developed soil. Soils transported by
water along the bottom of the gully form differently sorted sediments of various depths
(Bykov et al., 2020).

Dynamic development of soils with mineral substrate, associated with constant deposition and
redeposition, is confined mainly to the area of active growth of the top and the middle part of the
gully. Formation of its lower part occurs under the prevailing synlithogenic soil formation, with
newly arriving solid runoff from higher parts of the gully getting actively introduced into the local
soil-forming material. The following overgrowth leads to the formation of layered soils with
morphologically weak genetic horizons.

The degree of development of trees and shrubs in such habitats is determined by moisture
inflow, which, in turn, depends on the catchment area size, exposure, presence of annual stable
snow cover, formed when snow is blown from the adjacent territory, and, most importantly,
availability of fresh and slightly saline groundwaters. From bottom to top, their depth increases
from 0.9-1.2 m at the mouths to more than 4.5 m in the direction of upper reaches, while
mineralization decreases from 5.94-8.46 to 2.89-4.28 g/l (Kolesnikov et al., 2018, 2019;
Bykov et al., 2020).

Since the groundwater level rises from the most elevated are to the lowest one, while salinity
changes the other way around, the spread of thickets along the lower part of the gully is limited by
the increasing sodium chloride salinization of surface groundwater, and, consequently, by its
unavailability in the upper part (Kolesnikov et al., 2018, 2019).

In the gullies with homogeneous lithologic composition of soil strata, ground is soaked by melt
water down to 120-230 cm and is practically non-salinized. In a few of those gullies where the
strata is lithologically heterogeneous, there is sometimes no permanent connection between root
systems and groundwater, which makes plants dependent on the amount of water accumulated
during snowmelt. However, in the absence of negative anthropogenic impacts, those areas merge
when buckthorn and blackthorn shoots penetrate since they have access to groundwater through the
root systems of their mother plants. We discovered this phenomenon in one of the gullies on the left
bank of the Lantsug River, where the dense thickets were formed by 3 groups of old buckthorns,
with a low blackthorn between them (Bykov et al., 2013; Kolesnikov et al., 2018, 2019).

We have shown that, despite the diversity of soil-hydrological conditions in different gullies,
in the vast majority of cases there is a high groundwater level and low salinity and, therefore, such
habitats are suitable for the formation of polydominant shrub communities. In fact, in each gully
that reaches 4 m of depth at its mouth, there is an area stretching from fifteen to several hundred
meters and suitable for the growth of such communities. This indicates that polydominant
communities still retain considerable potential for preservation and development, but only in those
areas where they are present at the moment, since they are unable to spread to new, potentially
suitable habitats by seed.

Issues with artificial restoration of polydominant communities. A significant number of
biotopes potentially available for the ravine trees and shrubs indicates that there is a possibility of
restoration of polydominant communities in most of the gullies of the Elton Region. Due to the fact
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that moisture reserves depend on the size of the catchment area, it is obvious that restoration of tree
stands of lost ravine forests are more promising in larger gullies.

It is known that various artificial hollows, such as quarries, trenches, empty canals and emptied
ponds, can overgrow with self-seeding anemic and zoochoric trees and shrubs, primarily, with
poplars and Russian olives. This process is fueled by a decent supply of melt water that can even
flood such hollows during spring. Additionally, it requires a bunch of closely growing seedlings of
the corresponding species (Sizemskaya et al., 2020).

In the Elton Region, tree species of the lost ravine forests are present in artificial plantations
around ponds that are directly connected to the Elton Lake Depression. However, seedlings of
poplar and willow do not spread along gullies and river valleys, and are very rare along pond banks.
The vegetative shoots of these species are not numerous and usually wither away after reaching 1-
1.5 m of height (Photo 6), only occasionally forming small groups of silver poplar that shoot from
roots and reach 3-5 m of height. Seed regeneration, however, requires extremely wet soils, usually,
areas that get flooded periodically by melt waters. In hot climate of the Elton region, by the early
July the upper soil layers dry up down to 1.3-1.5 m which is the depth that usually marks beginning
of wilting, because this level of humidity causes capillary rupture in plants (Table 2). In the first
3 months of their life, root systems of self-sown ravine species are only 10-15 cm long (Trees and
Shrubs of the USSR, 1951) and do not have time to reach the capillary fringe. Meanwhile, soil
profiles of the gullies do not get soaked through every year. Additionally, natural seed regeneration
of willows and poplars mostly occurs in exposed areas (i.e. alluvial sediments), because their
seedlings are very light-demanding and cannot survive in shade and competition with herbaceous
vegetation (Trees and shrubs of the USSR, 1951).

Photo 6. White poplar tubers at the upper reaches of the Khara River near the Phinogenov Pond.

Our experiments on the reintroduction of lost ravine species in two gullies of the upper Lantsug
River outside the nature park have shown that this is the key factor. For example, more than 30%
of rooted cuttings of poplar and willow (50 of each) planted in late March 2022 had vegetated until
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the end of June, but then withered in mid-July. The following excavations revealed that their root
systems had no time to reach the capillary fringe. Thus, in the lowest points of gullies, where
the fringe rose only to 70 cm even in spring seasons of 1952-1953 (the most wet years), but dropped
down to 140-160 cm by mid-summer (Dinesman, 1960), which is also confirmed by Table 2.

Table 2. Soil moisture in the Elton gullies during spring-summer.

Soil moisture, %
Under the tree and shrub . .
Depth, community (“Biological Gully”) Gullies without any woods
cm Tsl::i?il:éh Noszl;gzlglgh “Ternovaya” “Chernaya Rechka”
(May 2013) (May 2021) (July 2021) (July 2021)
10 27.5 26.2 11.2 13.4
20 26.8 22.5 11.4 12.2
30 21.1 20.9 10.9 14.7
40 19.0 20.0 11.0 12.4
50 20.5 21.0 11.3 13.8
60 20.9 19.7 12.9 12.9
70 18.4 18.5 12.8 13.0
80 18.2 16.5 12.4 13.6
90 17.6 13.6* 13.1 14.4
100 17.9 12.8 12.9 14.1
110 17.4 12.5 13.3 14.8
120 18.9 11.5 13.9 14.5
130 19.1 15.2 15.3 14.7
140 17.8 19.4 17.7 14.3
150 21.1 19.9 19.0 14.2
160 20.7 20.2 20.5 17.4
170 22.1 18.3 22.0 17.5
180 22.0 19.2 24.5 17.9
190 21.9 19.5 27.8 18.6
200 22.1 21.2 29.5 19.1
210 22.6 20.2 30.2 17.8
220 21.8 20.6 29.6 19.1
230 22.5 23.1 32.1 17.7
240 21.6 25.0 30.7 16.4
250 22.7 26.1 16.9
260 25.5 18.6
270 214 18.9
280 24.1 20.4
290 22.8 20.5
300 23.2 24.4

Note to Table 2: * — italic marks moisture values for the dried-up layers.
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Naturally, the capillary fringe drops much lower during dry years. At the request of
L.G. Dinesman (1960), S.D. Erpert and S.N. Karandina, researchers from the Dzhanybeksky
Station, dissected and sketched root systems of several ravine species in “Biological Gully”,
the largest one in the Elton Region. They showed that these systems were mixed, containing of both
lateral and tap roots; in this case, lateral roots provide plants with moisture only from March to
June, while tap roots start functioning from July. Therefore, the root systems of the artificial
plantations in medium-humid and dry years should reach deeper than 150 ¢cm by July, which
requires seedlings with a sufficiently developed and closed root system to be planted in the fall,
so that the plant could have time to utilize both spring and summer moisture in the upper soil layers.

It should be taken into account that any species of trees and shrubs planted in the gullies will be
soon destroyed by grazing cattle. Moreover, grazing horses find shelter down there in bad weather,
entirely breaking the ground cover by spring and stripping the trunks and branches up to 2 m
(Photo 7).

Photo 7. Tree and shrub community destroyed by the cattle in the gully on the left bank of the
Chernaya River.

We believe that in the near future it is necessary to carry experiments on recreation of
polydominant shrub communities and reintroduction of the lost ravine species, such as poplars and
willows. For this purpose, a fenced and irrigated nursery must be built in Elton Village. In our
opinion, at first, it will be enough to have seedlings of black and white poplars, aspen, willow, apple
tree, buckthorn and blackthorn, 50 of each.

At least two young gullies with no shrubs and one large gully suitable for reintroduction of lost
species should be used for planting of buckthorn, blackthorn and honeysuckle thickets. As a test
site, it could be wise to find two young gullies that run into the lake east of the Chernaya River and
into a large gully in the “Presnyi Ruchey” natural boundary. The most important factor for this
experiment is complete isolation of the test sites from cattle and presence of a firebreak.
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This experiment requires 2 to 3-year-old saplings of appropriate tree species with a developed
closed root system. They should be planted in the fall, taking into account the weather, then watered
periodically, and monitored. Based on the results of the monitoring, a schedule of seedling regrowth
should be compiled that would include records of the budding, beginning and end of vegetation, as
well as any signs of weathering or physical damage.

Conclusions

Ravine forests, which used to grow in lake depressions and along the valleys of drainless rivers
of the Northern Caspian Region, are now completely destroyed, and their habitats are lost for the
most part. However, a number of tree and shrub species of these forests formed specific
polydominant shrub communities. At present, few patches of these communities, 1 in a river valley
and 3 in large gullies, are directly derived from the lost forests, while the rest are the result of mass
seed regeneration of 1952-1953.

The polydominant communities are adapted to the deadly impact of fires due to their high
density and the ability to quickly recover through a vegetative regrowth. Unfortunately, a cattle
grazing decreases their density and leads to accumulation of flammable organic matter underneath
them, which, in turn, reduces their fire resistance. As a result, over the last 50 years the total area of
polydominant shrub communities has decreased more than twice and continues to wane.

At present, their total area is alarmingly small and can no longer provide refuge for forest and
dendrophilic animals. Based on the long-term analysis of the dynamics of the vertebrates’
composition and population in the region, we can predict a sharp decline in their number to the
point when they might leave the region for good. This includes such breeding birds as the eastern
imperial eagle, long-legged buzzard, long-eared owl and Eurasian pendulines, whose place would
be taken by synanthropic species, the presence of which negatively affects such zonal birds as the
little bustard, lesser kestrel, Eurasian stone-curlew and larks (Bykov, Bukhareva, 2015).

The climate conditions of recent decades leave no room for hope that their natural seed
regeneration and spatial distribution will improve in the nearest future. At the same time, a large
number of habitats in the region, potentially suitable for the natural polydominant shrub
communities, as well as habitats occupied by communities directly derived from ravine forests,
allow us to expect a success restoration and reintroduction of these communities. The ever-
increasing reduction of their area, as well as unsolved issues of their protection from fires and
grazing makes this problem extremely urgent.

Additionally, we must emphasize the need to develop measures for the conservation of natural
complexes of the gullies. The “Biological Gully” shows that flora of large gullies has more than
200 species of vascular plants from 44 families (about 30% of species or 80% of families from their
total number in the region), including ~14 species from various Red Data Books. The gullies
ecosystems preserve almost 40 species that are wild relatives of cultivated plants, which are part of
genetic plant resources and should be preserved as a national natural heritage (Nukhimovskaya
et al., 2022). Gullies are dynamically evolving systems, but these days they are subjected to extreme
zoogenic pressure due to unregulated cattle grazing. We have already mentioned trampling and
severe damage of vegetation cover. Aside from that, animals create numerous trails down the
slopes, which quickly turn into small ravines, the depth of which can reach 4-6 m in 5-10 years
(Photo 8). Erosion of slopes provokes screes and landslides, which disturbs the established systems
of both surface runoff and groundwater.

Creation of the Elton Nature Park and the Lake Elton Biosphere Reserve should change
the nature of anthropogenic and economic pressure on this territory, providing the prerequisites for
its regulation. The park administration is doing its best to preserve local flora, fauna and natural
ecosystems, however, their possibilities are rather limited.
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Photo 8. Consequences of cattle grazing with a destroyed polydominant shrub community in the

valley of the Chernaya River.
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B cratee 0000meH MMEOMUIICS MaTepral O MECTOOOWTAaHUSX YTPAadeHHBIX OalpadHBIX JIECOB
[Tpu>IbTOHBS, COBPEMEHHOM COCTOSIHUM IMPOW3BOJHBIX OT HUX IMOJHMIOMHUHAHTHBIX KyCTapHHKOBBIX
COOOIIECTB, MOYBEHHO-PACTUTENBHBIX YCIOBHSX HX MPOU3PACTAHHUS W PacCMAaTPUBAIOTCS (DAKTOPHI,
HETaTUBHO BIIMSIOLIME HA 3TH HacaxieHus. [lokazaHo, 4TO [UIs O3€pHBIX JenpeccHid BooOIe, a Is
CEBEPHOr0 MoOEPEXbs 03. DINBTOH B 0COOEHHOCTH, 3HAUNTEIbHbIE MTepenaibl BHICOT, pa3BUTAasl peUHas
u 0ajovHasi CHCTEMbI 00YCIaBIMBAIOT MHOr0OOpa3ue BapHaHTOB YCIOBUI MPOU3PACTAHUS JIPEBECHO-
KyCTapHHUKOBBIX COOOIIECTB OalpayHOro Tuma. YHHUUTOXKEHHE OaiipauHbIX JIECOB BJIEUET 3a COOOM
HCYE3HOBEHHE COOTBETCTBYIOUIMX MecTooOMTaHud. OTMmeyaercsi, YTO K HACTOSIIEMY BpEMEHU
CyMMapHasl IUIONMa b MMOJIMJOMUHAHTHBIX KYCTapHHUKOBBIX COOOINECTB HMcYe3alolle Mana U OBICTPO
COKpAIaeTcsi, B TO BpeMs KaK KIMMaTHyecKash 0OCTaHOBKa ITOCIEIHHUX IECATHICTHH HE MO3BOJSET
paccuuThiBaTh Ha WMHTEHCH()MKAIUIO MPOLECCOB MX ECTECTBEHHOI'0 CEMEHHOrO BO30OHOBIEHHS M
MIPOCTPAHCTBEHHOI'0 pacnpocTpaHeHusi. Bce yObIcTpsromuecs COKpalleHue IUIOLIaad, 3aHSTOH
MOJMIOMUHAHTHBIMH KYCTAPHHUKOBBIMH COOOIIECTBAMH, HEraTUBHOE BO3JCHCTBHE HAa HMX BhINaca
CKOTa M YacTO MOBTOPSIOLIMXCSI MOXKAapOB, BEAyllee K UX IOJHOMY HMCYE3HOBEHHIO, HESICHOCTBH C
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BOINPOCOM UX XO35ICTBEHHOW M SKOJIOTMYECKOM [IEHHOCTH U BO3MOXXHOCTSIMU OXPaHbI IMEHHO ceifuac
Jena.T 9Ty npobiieMy KpaiiHe akTyanbHOH. TeM He MeHee, HalM4re B PErMOoHe 3HAYUTENFHOrO YHCia
MECTOOOUTaHHUH, MOTEHIUAIBHO MPUTOAHBIX ISl CYHIECTBOBAHHUS €CTECTBEHHBIX HACAXKICHUI 3TOTO
THUIIAa, a TaKXKeE MGCTOO6I/IT3HI/II7[, 3aHATBIX COOG].[ICCTBaMI/I, HCNOCPCACTBCHHO IMPOU3BOAHBIMU OT
OalipayHbBIX JIECOB, MO3BOJISIET PACCUUTHIBATH HA YCIIEX BOCCTAHOBJIECHHS TEPBBIX M PEMHTPOLYKIIHIO
BTOPBIX. BbIsiBiIeHbl HamOonee 3HAYUMbIE (HAKTOPBI, ONPENCISIONINEe COBPEMEHHOE COCTOSHHUE
paccMaTpuBacMbIX ITOJIHUJOMHUHAHTHBIX COO6IHCCTB, TaKUC KaK 3aTpyAHCHHOCTb CEMCHHOI'O
BO300HOBJIEHHSI LIEHO3000pa3yIOIIKX TOPOJI, BBINAC CKOTa U Okaphl. [lokazaHo, 4To B MOJABIISIONIEM
OONBIIMHCTBE Ccly4yaeB B Oaikax DJNBTOHCKOW O3€pHOM AENpPEecCCHH MMEeT MECTO BBHICOKUH YpOBEHB
3aJICTaHrd T'PYHTOBBIX BOJ C HU3KOM MI/IHCpaHI/I?)aHI/IeI‘/'I, CJICAOBATCIIbHO, JaHHBIC MeCTOO6I/ITaHI/IH
NPUTOAHBI 17t (OpMHUpPOBaHMST TONUJIOMHUHAHTHBIX KYCTapPHUKOBBIX coobmiectB. OTMeueH
3HAUYNTENbLHBIN MOTEHIMAJI COXpPAaHCHUA WU Pa3BUTUA OTUX COOGIlIeCTB, HO TOJIBKO B ME€CTaxX CBOECTO
HBIHCIIHETO MPHUCYTCTBUSA, IMOCKOJIBKY B HACTOALIECC BPEM B HOBBIC, ITOTCHIIMAJIIBHO MIPUTOAHBLIC IJIA
HHUX 61/IOTOHLI, CCMCHHBIM IIYTEM OHU paCHPOCTPAHUTHCA HE MOT'YT.

B cBs13u ¢ HaMuKMeM 3HAYUTENHLHOIO YHCIIa 6I/IOTOHOB, MOTCHIHAJIBHO JOCTYIIHBIX JJId MPOnU3paCTaHusd
JICPEBbEB M KYCTAPHUKOB OalipauHOW TPYIIbl B OONBIIMHCTBE Oajiok IIpuajIbTOHBS OTMEUEHA
NMpUHIUITHAJIbHAsA BO3MOYXHOCTH BOCCTAHOBJICHUSA NMOJMAOMHUHAHTHBIX KYCTapHUKOBBIX Hacancz[eHm‘/'I,
MEPCIIEKTUBHOCTD OKCIIEPUMEHTOB IO BOCCTAHOBJICHHUIO JPEBOCTOCB YTPAa4YCHHBIX 6a171paqH51x JICCOB,
HEKOrJla Cymi€CTBOBABIIMX B KPYITHBIX Oaimkax M HCO6XO}II/IMOCTB HUX TPOBCACHUA. HpI/IBeIIeHBI
PEKOMEH AN 11O BOCCO3AAHHUIO MOJIUIOMUHAHTHBIX KYCTApHHUKOBBIX COO6IIICCTB U PpEUHTPOAYKIIUN
YTpadeHHbIX 0alipadHbIX TIOPOA: TOTOJIEH U BETIIBL.

Kntouegvie cnosa: Ilpuxacnuiickas HHM3MEHHOCTb, Bonro-Ypambckoe Mexnypedbe, 03. OIbTOH,
MOJIMIOMUHAHTHBIE  JIPEBECHO-KYCTAPHUKOBBIE ~ COOOINECTBA,  OBPaKHO-OAIOYHBIE  CHUCTEMBI,
OaifpadHble Jeca, BOCCTAHOBJICHHE.

Qunancuposanue. Padbora BemonHeHa no temam HUP HMucrturyra mecoBenmenuss PAH «®akTopsr u
MEXaHU3Mbl YCTOMYMBOCTH €CTECTBEHHBIX M HMCKYCCTBEHHBIX JIECHBIX OHMOTEOIIEHO30B JIECOCTEITHON
30HBI M apuJHBIX peruoHoB EBpormeiickoii Poccum B yCIOBUSIX MOPUPOAHO-AHTPOIMOTEHHBIX
tpanchopmarmity (roczamanue Ne 0121-2019-0003) m MHCTHTYTA TPOOIEM DKOJOTHH W IBOJIOIHH
PAH «Oxomorus u OGmopasHooOpasue HazeMHBIX cooOrmiecTtBy (roczamanme Ne 0109-2019-0006), a
TaKkXe B COOTBETCTBUU ¢ JloroBopoM o HaydyHOM coTpymHHuecTBe MHCTHTyTa necoBenenus PAH u
MIPUPOITHOTO MapKa «IIBTOHCKUI.

DOI: 10.24412/2542-2006-2023-4-86-110

EDN: TGBPOM
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COCTOSAHHME U ®YHKIIUOHUPOBAHUE AI'POOKOCUCTEM
N X KOMIIOHEHTOB

VIIK 633.11

AJJAITUBHOCTH HOBBIX COPTOB SAPOBOM MINEHUIIbI JAJIBHEBOCTOYHOM
CEJIEKIIMHA ITO HEKOTOPBIM TAPAMETPAM KAYECTBA 3EPHA

© 2023 r. H.M. Tepexun, JI.H. Mumenko, M.B. Tepexun
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B cratee mpencraBieHbl pe3ylbTaThl MHOTOJIETHEHW CEJIEKIIMOHHOW Pa0OTHl MO CO3/JIaHHIO COPTOB
HpOBOﬁ MSTKOM NIMCHUIBI, HpI/ICHOCO6JICHHI)IX K CHCHI/I(bI/I‘ICCKI/IM OKOJIOTUYCCKUM YCJIOBUAM
AMypckoit 00yacTv, OTHOCSIIEHCS K 30HE PUCKOBAaHHOTO 3emuenaenus. lIpoBeneH cpaBHUTENHHBIN
aHanm3 30 HOBBIX COPTOOOPA3IOB SIPOBOW IMIIEHUIIB U3 MUTOMHHUKA KOHKYPCHOTO COPTOUCIIHITAHHS
M0 KAa4ecTBy 3€pHa M aJalTUBHBIM CBOWCTBAM COPTOB — KOMIICHCATOPHOH CIIOCOOHOCTH U
CTPECCOYCTOHYHMBOCTH. 3aKJIaJKa OIBITOB IPOW3BOIWIACH IO CTaHJAPTHOW CXeMe B CEBOOOOpOTE
Hayuno-uccrnenoBarenpckoid  1a00paTOpuM  CENEKIUH 3€PHOBHIX KyIbTyp JlalmbHEBOCTOYHOTO
roCyJapCTBeHHOT0 arpapHoro yausepcutera (JamsaeBocrounoro 'AY) ¢ 2020 mo 2022 rr. Hanbonee
HOCHHBIM 110 KOMIUICKCY H3YUCHHBIX TCEXHOJOTHYCCKUX CBOMCTB SIBJISICTCS COpT H3 KOM6I/IHaHI/II/I
Long 98-4723 x Anraiickas 530. KowmmeHcaropHas cmocoOHOCTh Oblla Jydmiedl y copra wu3
koMOuHanuu Kpaca x Jansl'AY 1. Xoporiasi cCTpeccoycTOHYMBOCTh OTMEUCHA 10 BCEM MPHU3HAKAM Y
copta u3 koMOuHarmu Anraiickas 325 x AMypckas 1495. B 00enx KOMOMHALUAX OMBUIUTEISIMH ObLITH
copTa amMypcKoWl ceneknuu. bpu Takke OIpeneneHbl Hauboliee IEepPCIeKTHBHBIE PETHOHBI
MTPOUCXOKICHUSI COPTOB IS HMCIIOJIb30BaHUSI B KadeCTBE POAMUTENHCKUX (POPM B THOMPHIAM3AIINU.
Kuraiickue n cubupckue copra okazaniuch Hanbolee IeHHBIMHU JIOHOpaMH MPU3HAKOB KadecTBa 3epHa
JUTSL yCTIOBH AMYPCKO# 001acTH, OONBITMHCTBO MEPCIEKTUBHBIX 00pa3IoB CO3JaHO C UX yYaCTHEM.
Hcnonp3oBanne KUTAaHCKUX COPTOB JIa€T XOPOIIYK) KOMIIEHCATOPHYIO CIIOCOOHOCTh MX TIOTOMKAaM II0
CTCKJIOBUIHOCTH, HaType u KOJIMYECTBY KﬂeﬁKOBHHLI, OJJHAKO O6YCJ'I3BJ'II/IBaeT HU3KYIO
CTPECCOYCTOHYMBOCTh 10 TOCIEAHEMY TpU3HAKY. Mcronp30BaHWE B KauecTBe MAaTEpPHHCKUX (HopM
aNTalCKUX COPTOB MO3BOJISIET IMOIYYaTh 00pa3Ilbl, y KOTOPHIX BEICOKOE COJIEpKaHUEe KIIEHKOBUHBI MTPH
XOPOIIEH KOMIIEHCAIIMOHHOHN CIIOCOOHOCTH COYETAETCS C BHICOKOM CTPECCOYCTOMYHMBOCTHIO.
Krouesvie cnosa: copt, macca 1000 3epeH, HaTypa, CTEKJIOBUIHOCTh, KJICHKOBHHA, ajlb(a-aMuiasa,
YHCIIO MAaJICHHUS.

DOI: 10.24412/2542-2006-2023-4-111-125

EDN: WRBXTD

Co3naHue COpPTOB, NPUCHOCOONEHHBIX K CHEUU(UYECKUM HSKOJOTHYECKUM  YCIOBHUAM
KOHKpPETHOT'O perroHa, ObLIO U OCTaeTcs TJaBHOM 1enbio cenekuuu. [logdbop poautensckux map,
oTOOp IWEHHBIX O00pa3loB, TUOPUIOB, JUHUA — BaKHEHIIAs 3amaya  CeJNEKIMOHEPOB
(Mypyrosa, 2016). [JoCTyImHOCTh OTpPOMHOTO KOJMYECTBA COPTOB SIPOBOW MINECHMIIBI, B T.4. W3
pa3IMYHBIX PETHOHOB MHpa, MpEeAocTaBIsieMOd BcepocCHHCKMM HMHCTUTYTOM T'€HETHUYECKUX
pecypcoB pactenuii um. H.W. BaBunosa (BUP), ctaBuT Bompoc o KpuTepusx BbIOOpa COpPTOB
HE TOJIbKO TI0 3asBJICHHBIM IapaMeTpaM, HO MU IO 3KOJOro-reorpapuueckoMy MpHUHIIUITY.
Hapsiny ¢ obecnieueHrieM BBICOKOWM ypOKAaWHOCTH OOJBIIOE BHHUMAHHUE YAETSAETCS KadeCTBY
MIPOM3BOIMMOTO 3€pHa, KOMIEHCATOPHONH CHOCOOHOCTH COPTOB M HMX CTPECCOYCTOHYHMBOCTH
B pa3Hble TOJIbl M B Pa3IMYHBIX 3KOJOTMYECKHX YCIOBHUSX BhIpaliuBaHus. [IpoOrema kadecTBa
3epHa sBJsieTCs TI00anbHON U akTyansHa Bo BceMm Mupe (Herger et al., 2018).
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[Ipu oneHKe NOJYyYEHHBIX HOBBIX COPTOB B IMHUTOMHHMKE KOHKYPCHOT'O COPTOMCIIBITAHUS
(poto 1,2) BaxHO OIEHHWBATH HE TOJNBKO CTENEHb MPOSBICHUS IpH3HAKa, HO U
CTPECCOYCTOWYUBOCTh, KOMIICHCATOPHYIO CIIOCOOHOCTH oOpaszma (3bikuH u 1p., 1984; Jlenmna
u ap., 2020). Takue copTa NpeACTaBISIOT HAMOOJBITYIO IIEHHOCTh JIJIsl OTpeOUTENel B MOCIIECIHNUE
rogel (Menexuna, 2015; 3bikun, 2011). CrnoxHble MOrOAHO-KIMMATUYECKUE YCIOBUS AMYpPCKOU
o0nactu TpeOyrOT, 4TOOBI HOBBIE COpPTA YCIEUIHO MPOTUBOCTOSUIM HEONArONPHUSTHBIM YCIOBUSM
110 LIEJIOMY DSy IpPU3HAKOB KauecTBa: CTEKJIOBHIHOCTb, HaTypHas Mmacca, Macca 1000 3epeH,
KJICUKOBWHA, Ynciio nmageHus (Mumenko, Tepéxun, 2019).

®oto 1. [TuToMHUK KOHKYpCcHOTO copToucnbitanus (poro H.M. Tepéxuna).
Photo 1. Competition nursery (photo by N.M. Teryokhin).

Lenvro uccnedosanus OBUIO BBIACTUTH LIEHHBIE 110 KAYeCTBY M aJIalITUBHBIM CBOMCTBaM COpTa
SApOBOIl MIIEHUIIBI B TMHMTOMHHMKE KOHKYPCHOTO COPTOHMCHBITaHMSA, ONpEAeIuTh Haubosee
MEPCIIEKTUBHBIE PETHOHBI MPOUCXOXKICHHSI COPTOB ISl UCIIOJIb30BaHMs B KAYECTBE POAUTEIBCKHX
¢dbopM B rHOMpPHTU3ALIH.

OO0beKT U MeTOoAbI

[ToceB 00pa3lnoB MPOBOAWIICS Ha OMBITHBIX MOJSAX JlalbHEBOCTOYHOrO TOCYJapCTBEHHOTO
arpapHoro yHuBepcuteta ([lanpHeBocrounblii ['AY) B c. I'pubckoe, Amypckoil obnacTu.
[Tnomanp ydeTHsIX fensHok — 10 M2, TloceB mnpomssomuics cesnkoii CKC-6a, ybopka —
kombaitHom Cammo-130.

IIpoBeneHO M3ydyeHME TEXHOJOTHYECKMX CBOMCTB 3epHa 30 HOBBIX COPTOB SPOBOM MSATKOHN
nmeHunsl ceneknuu JlansaeBocrounoro 'AY ¢ 2020 nmo 2022 roa. Copra mojiydeHbl METOAOM
BHYTpUBUIOBOW TuOpuau3auuu (poro 3) SKOIOrMYECKH OTHAJIEHHBIX (POPM SPOBON MILIEHUIIBI
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OTEYECTBCHHOH W 3apyOekHOM cenekiun. [Ipon3BeieHbl pacueThl CPeTHUX 3HAUCHHIA TapaMeTpoB,
KOMIICHCATOPHOH CHOCOOHOCTH M CTPECCOYCTOWYMBOCTH COPTOOOpA3LOB IO H3YYECHHBIM
npu3HakaM. B kauectBe crangapra ucnoiab3oBad copt Janel'AY 3 (doto 4).

doto 2. Yoopka nuroMmHuKa MaccoBoro otoopa (doto H.M. Tepéxuna).
Photo 2. Harvest in a mass breeding nursery (photo by N.M. Teryokhin).

B nocneanue roxapl kauMar AMypcKoil 001acTH He MPOCTO TEIJIeeT, a U3MEeHseTcs. 3UMHue
MeCSIbl CTAHOBSTCS TEIJIee, a JIETHUE TeMIIepaTyphl C UIOHS IO aBTyCT CTalM MOYTH Ha 1 rpagyc
Hwke (emunosa, 2015). Mcyesna panee oObIuHAs Ui HAIMX SKOJOTUYECKUX YCIOBUI HIOHBCKAs
3acyxa, KOrJa KOJMYECTBO BBINABIIMX OCAJAKOB MOIVIO PaBHATHCS HYIH. MyCCOHBI NPHHOCAT
MOBBIIICHHOE KOJIUYECTBO OCAJKOB B TEUEHHE BCETO BETETALIMOHHOIO Iepuonaa. B coBOKymHOCTH
c OOJIBIIMM  KOJIMYECTBOM pEK, MOBBIIAIOUIMX BIAKHOCTh BO3/yXa, PpErYJSIPHbIE JIOXKIU
CIOCOOCTBYIOT NPOIBETaHUIO T'PUOKOBBIX OoJie3He y pacteHuid. PacmpeneneHue ocajgkoB U
TEMIIEpaTypbl 1O JeKagaM B pa3Hble TOJbl MOXKET CYIIECTBEHHO pa3inyarbCs, 4YTO TpeOyer
CO3JaHUsl COPTOB pACTEHHHM HE TOJIBKO C BBICOKOM ITOTEHLUAIBHOM YpOKAWHOCTBIO, HO H
C XOpOWIEH SKOJOTMYECKOM IUIACTUYHOCTBIO, IIO3BOJIAIONIEN MPOTUBOCTOSTH W3MEHUYHBBIM
MOTOJTHBIM YCJIOBUSIM OOJIACTH.

B cBs3M ¢ TakuMu SIBIEHUSIMHU, KaK HECTaOWJIbHBINA TemrepaTypHbId (OH B JIETHUH Mepuon,
OOWJIbHBIE OCaJIKM B MIOHE U aBryCTe, MOPBIBBI BETpa M Ipaj, arpoOMEeTEOpOIOTHUYECKUE YCIOBHS
2020 roma muist pocTa W Pa3sBUTHS 3€PHOBBIX KYJIbTYp MOKHO Ha3BaTh CIIOKHBIMH, CYIIECTBEHHO
CHU3MBIIMMH Ka4yeCTBO 3€pHa.

[lepBast monoBuHa jera 2021 rojga Obl1a JOCTATOYHO OJIATONPHUSATHOW AJISL POCTa U Pa3BUTHS
pacrenuil. OfHAKO B TMEpPHOA CO3PEBaHUS XJIEOOB Ha MOJIAX HMHTEHCHBHBIE JOXIU, BBICOKAS

OKOCUCTEMBI: OKOJIOI'A U INHAMUKA, 2023, Tom 7, Ne 4



114 TEPEXWH H.M., MUIIIEHKO, TEPEXIH M.B.

BIQKHOCTb BO3AyXa W IEPCYBIAKHEHUE TI0YBBl IIPUBEJIM K IIOJIETAHUIO IIOCEBOB U
IIPOPACTAHUIO 3EPHA.

Haubonee OmaronmpuaTHBIM 1O TMOTOAHBIM YycioBusiM Obil 2022 rox. CpaBHUTENBHO
PaBHOMEPHOE pACHPENEICHUE OCAIKOB, HE IPEBBIAIIIAX CPEIHEMHOIOJIETHIO HOPMY,
MO3BOJIMIIO C(POPMUPOBATH JTOCTATOYHO BBICOKMH IO KOJMYECTBY M KAauyeCTBY ypOXail spOBOH
MIICHULIBI.

®oto 3. [Tutomuuk rubpuauzanuu (poro H.M. Tepéxuna).
Photo 2. Hybridization nursery (photo by N.M. Teryokhin).

Pe3yabTaTsl M 00Cy:KICHUE

N3yueno 30 HOBBIX COPTOB SIPOBOM MSTKOW MIIEHUIIBI, KOTOPbIE ObUIM pa3/iefieHbl Ha MATh
IPYNI MO MPOUCXOKIAECHUID HMCXOJAHOIO MATEpUHCKOro copra. HM3ydeHbl CBOMCTBa COpTOB,
CO3/IaHHBIX Ha OCHOBE aMYpPCKHX, alTaliCKuX, CHOUPCKUX (KPAaCHOSPCKUX U HOBOCHOMPCKHX),
KUTAalCKUX W XabapoBckux copToB. [Ipom3BeneHbl pacueThl CpPeIHUX IO COpPTaM, IO TPYIIaM,
a TaK)Ke€ KOMIIEHCATOPHAsI CIIOCOOHOCTh M CTPECCOYCTONYMBOCTh HOBBIX COPTOB SIPOBOM TIICHUITBI
(Hdeunna u np., 2020).

OIHMM U3 BaXHEWIIMX TEXHOJOTMYECKUX KA4eCTB SAPOBOM MSITKOW MIIEHUIbI SBISAETCS
CTCKJIOBUTHOCTh 3epHa. YeM OONbIIyI0 YacTh 3€pHA 3aHUMaeT Mpo3padHas, XOpOIIo
MPOITYCKAOIasi CBET 30HA W 4eM OOJbIe TaKUX 3€PEH, TeM BBINIC CTEKJIOBHIHOCTh, a 3HAYMT,
1 KauecTBO 3epHa. CTEKIOBUIHOCTh MMEET TNOJIOKHUTENbHYI0 KOPPEISALUI0 C HaTypou,
KOJIMYECTBOM M KauecTBOM Oeika B 3epHe. OHa B CHJIBHOM CTENEHU 3aBUCUT OT MOTOAHBIX YCIOBUM
U Pe3KOo CHIDKAaeTcs B HeOmarompusiTHble roabl. B ycnmoBusx mnepeysnaxHenuss B 2020 rogy
CTEKJIOBUHOCTh OT/ACIBHBIX OOpa3IOB CHIKAIAch M0 5-6%. Jlydmme moka3arenu ObUIH y copTa
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u3 komOuHanu Long 98-4723 x Anraiickas 530 (61%) u y cranmapra Hane['AVY 3 (59%),
9TO TIOYTH COOTBETCTBYET CHWJIBHBIM IIIIEHUIIAM, a TakKe Yy OIHOW W3 JMHUN KOMOWHAIMH
Kpaca x Jlapes' (44%). B OGnaronmpusTHble TOABI CTEKJIOBUIHOCTH 3€pHA  3HAYUTEIHHO
yBenuuuBaercss u gocruraer 88% (y copra-ctapmapra [Jane[’'AVY 3). B 2022 rogy k CUIBHBIM
nmenunam (60% u 6onee) MOKHO OTHECTH OJMH COPT, CO3[IaHHBIN Ha OCHOBE aJITaliCKOr0 cOpTa, —
Aunraiickas 235 x Ke feng 11 (65%), — u 6onee mosoBUHBI 00pa3I0B, CO3/IaHHBIX HA MAaTEPUHCKON
OCHOBE KHMTaHCKuX copToB (10 78%). BoceMb copToB MOXHO OTHecTH K IIeHHBIM (50% u Goiee).
Cpennsis CTEKIOBUAHOCTh 3€pHA 3a TPU roAa MCCIENOBaHUM cocTaBisuia oT 8.5% y copra
Anraiickas 325 x Amypckas 1495 no 76% 'y cramgapra. Ecau cpaBHUBaTh 10 rpynmnam,
TO MAaKCUMAJIbHYIO CTEKJIOBUIHOCTb UMEIH COPTa, Ui KOTOPHIX B KAUECTBE MATEPUHCKOI (OpPMBI
OBLTH HCIIOJIb30BAHBI KUTalcKue copra (Tadm. 1).

®ot1o0 4. Copra [Jansl’AY 3 Ha mnomsix /laabHEBOCTOYHOIO TrOCYJapCTBEHHOTO YHUBEPCHUTETA
(¢poro H.M. Tepéxuna). Photo 4. DalGAU 3 varieties in the fields of the Far Eastern State Agrarian
University (photo by N.M. Teryokhin).

KomneHncaropHast crnocoOHOCTh — 3TO CpeAHEe 3HAYeHWe IpU3HaKa 3a JBa Toja, CaMblil
ONaronpuATHBIN M caMblii HeOJIarompusATHbIM. YeMm Bbllle 3HauYCHHE, TeM OOJIbIIEe COOTBETCTBUE
TeHOTUIIAa COpTa YCJIOBUSIM BbIpaniuBaHus. KoMreHncaTopHas crnocoOHOCTh Oblia Jydiled, Kpome
CTaHJapTa, y COPTOB KUTANHCKOM TPYIIIIBI.

CtpeccoyCTOHYMBOCTh  OMNpEAEsieT YCTOMYMBOCTh IPU3HAKA K BHEUIHUM  YCIOBHSIM.
OTO pa3HHMLIa MEXJYy MHUHUMAJIBHBIM U MaKCUMAJIbHBIM 3HAUYE€HUEM, II03TOMYy OHAa HUMEET
OTpUIATEeNbHBIM 3HaK. YeM MeHblle ee BeJIMYMHA, TEM MEHee MOJBEP)KEeH IMPU3HAK BIMSHUIO
BHEIIHUX (akTopoB. CTpeccoycTONYMBOCTH ObLIA BBIIIE Y COPTOB ¢ HAMMEHBIIUMH TOKA3aTEIsIMU
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CTEKJIOBUJHOCTU. MOXHO OTMETHTHh JIBa COpTa, KOTOpble MpPHU JOCTaTOYHO BBICOKOI
CTEKJIOBHJIHOCTH MMEJIH JYUIIYIO0 CTPECCOYCTOMUNBOCTh. DTO copT u3 kKomOuHamu Kpaca x Jlapbs,
KOTOPBIH MpHU KOMIIEHCATOPHOW crocoOHOCTH 46% uMeNn CTpeccoOyCTOWYMBOCTh -4, M COPT
n3 komOuHarmu Long 98-4723 x Anratickast 530, KOTOpBI MPH KOMIIEHCATOPHON CIOCOOHOCTH
71.0% nmen crpeccoycToRYUBOCTD -17.

Tadauua 1. CrexnoBuanocts U Macca 1000 3epeH HOBBIX COPTOB SIPOBOM MIIEHUIIBI 1 HEKOTOPHIE
napameTpbl ux amgantuBHOCTH (2020-2022 rr.). Table 1. Vitreousness, 1000 grain weight and
adaptiveness parameters of the new spring wheat varieties (2020-2022).

Creky10BUIHOCTD, % Macca 1000 3epen, r
Coprws combmmammn G npax | CPE o |y | Min | Max | CPE] x| yws
HAsA HAS

Hanel’AY 3 crannmapt 59 | 88 | 76.0 |73.5|-29 |27.4| 33.7 | 304 | 30.6 |-6.3

Copra Ha 0CHOBe MaTepHHCKOH (pOPMBI U3 AMYPCKOIi 00J1aCTH
[1C-49-09 x AkTrOOMHKa 11 | 25 | 18.0 |18.0| -14 [25.2| 33.8 | 29.5 | 29.5 | -8.6
Amypckas 1495 x Jlana 27 | 51 | 41.3 |39.0] -24 {29.8| 35.1 | 31.6 | 32.5 |-5.3
Hanel'AV 1 x Jlana 19 | 50 | 34.5 |34.5|-31 |22.9]| 234 | 23.2 | 23.2 |-0.5
Cpennsis 34.5 |30.5| -23 28.1 | 284 | 4.8

CopTta Ha 0OCHOBe MaTepUHCKOIl (pOpMBI U3 AJITalCKOr0 Kpast
Anraiickas 90 x AproHa 19 | 33 | 26.0 {26.0| -14 (22.1| 22.5 | 223 | 223 |-0.4
Aunraiickas 90 x Jlapauna 24 | 47 | 355 [355]| -45 |21.7] 25.0 | 23.4 | 234 |-3.3
Anraiickas 98 x I[lymkuHckast 5 | 23 | 14.0 (140 -18 |25.8| 26.0 | 259 | 259 |-0.2

Anraiickas 325 x IlymkuHckas 6 | 39 | 225 (22.5]-33 1242 248 | 245 | 245 |-0.6
Anraiickasn325 x Amypckas 1495 | 12 | 44 | 30.7 [28.0] -22 |24.1| 309 | 26.6 | 27.5 | -6.8
Anraiickasn325 x Amypckas 1495 | 8 | 34 | 24.7 |21.0] -26 {26.5| 35.0 | 29.7 | 30.8 | -8.5
Anraiickas325 x Amypckas 1495 | 12 | 19 | 155 [15.5] -7 |26.3| 274 | 269 | 269 | -1.1
Anraiickasn325 x Amypckas 1495 | 6 | 11 | 85 |85 | -5 [24.1| 284 | 263 | 263 |-4.3

Anraiickas 325 x Omckas 30 | 47 | 38.5 |38.5]-1723.1| 259 | 245 | 245 | -2.8
Anraiickas 235 x Kefeng 11 26 | 44 | 35.0 |35.0| -18 |24.7| 252 | 25.0 | 25.0 | -0.5
Anraiickas 235 x Kefeng 11 21 | 65 | 37.3 |43.0| -44 |27.3| 355 | 30.2 | 314 |-8.2

Cpenusis 26.2 |26.1| -23 25.9 | 26.2 | -3.3

Copra Ha ocHOBe MaTepHHCKOi (popMmbl U3 Cudupn

Kpaca x Jlapbs' 44 | 48 | 46.0 |46.0| -4 |30.0| 30.5 | 30.3 | 30.3 |-0.5
Kpaca x Jlapbs® 20 | 50 | 36.7 |35.0| -30 |27.6| 36.7 | 30.9 | 32.2 |-9.1
Kpaca x Japbs® 3 | 46 | 26.0 |24.5| -43 [25.4| 299 | 269 | 27.7 | 4.5
Anexcanapuna x KCHU-16 8 | 31 |23.019.5|-23(28.0] 354 | 30.6 | 31.7 |-74
Anexcanapuna x XabapoBuanka | 7 | 14 | 10.0 |10.0| -7 [28.0| 30.2 | 29.1 | 29.1 |-2.2
Katromra x Jams['AY 1 22 | 24 | 23.0 {23.0] -2 |34.0| 36.2 | 35.1 | 35.1 |-2.2

Cpemnss 27.5 |26.3| 18 30.5 | 31.0 | -4.3

Coprta Ha ocHOBe MaTepHHCKOil (popMBbI 3 Xa0apoBCKOro Kpast
(Xabaposuanka x (F9 x JlanpHe-
BoctoyHas 10)) x I[Ipumopckas 39

JIupa 98 x P-2-06 18 | 38 | 30.0 |28.0] -20 [25.2| 27.0 | 26.1 | 26.1 |-1.8
JInpa x xk-56104 10 | 28 | 19.0 |19.0| -18 [26.1| 31.6 | 28.6 | 28.9 |-5.5

32 | 55 | 423 |43.5|-23 |24.8] 32.4 | 294 | 28.6 |-7.6
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IMpoxoskenne Tadaunbi 1.

Creky10BMIHOCTD, % Macca 1000 3epen, r
Coprus wombmuamt | Iniax| PO x| yos | Min | Max | PO x|y
HASA HASA
Copra Ha ocHOBe MaTepuHCKOH (popMbI 13 Xa0apoBCKOro Kpasi
Cpennss | | ]304][301]-20] | | 28.0 | 27.9 [-5.0

Copra Ha ocHOBe MaTepuHcKkoii popmbl u3 KHP
Long 98-4723 x Anraiick 530 61 | 78 | 71.0 |69.5| -17 |29.2| 34.8 | 31.9 | 32.0 |-5.6
Long 98-4723 x AnekcaHipruHa 12 | 56 | 34.7 |34.0| -44 [26.2| 30.6 | 28.2 | 284 |-4.4
Long 98-4723 x Long 98-5582 16 | 48 | 32.0 |32.0| -32 {25.2| 274 | 263 | 263 |-2.2
Long 98-5582 x Enerus Mupon. | 40 | 66 | 56.0 |53.0| -26 [24.6| 34.4 | 28.8 | 29.5 |-9.8

Long 98-5582 x Leguan 21 | 74 | 483 [47.5| -53 |33.8| 39.2 | 35.7 | 36.5 |-54
Long 98-5501 x Amypckas 1495 | 18 | 55 | 39.0 |36.5| -37 [25.9| 324 | 28.7 | 29.2 |-6.5
Kefeng 11 x Enerus Mupos. 38 | 63 | 38.0 [50.5|-25|30.3| 37.3 | 36.0 | 33.8 |-7.0
Cpenusis 45.6 [46.1 | -21 30.8 | 30.8 |-5.8
IIpumeyanue k  Tadaumam 1-3,5: X*—  xomneHcaropHas  cmocoOHOCTh,  Y**  —

ctpeccoyctoiiunBocTh. Note to Table 1-3, 5: X*— compensatory ability, Y** — stress tolerance.

Kpynnocts 3epHa He omnpexpenserca ['OCTamu, HO, TeM He MeHee, SBISIETCS BaXXHbIM
TEXHOJIOTHYECKUM moka3ateneM. Macca 1000 3epeH cocraBisia oT 21.7 © B HeOIaronpusTHOM
roay y copra u3z komounanuu Auraiickas 90 x Jlapauna no 39.2 ¢ B 6maronpusitiom 2022 roxy
y copta u3 komOuHaimu Long 98-5582 x Leguan. B cpeanem 3a Tpu roaa usydeHus 3epHO KpyIiHee
craanapra Hanme['AY 3 (30.4 1) Obu10 y copTa u3 koMOuHarnmii Amypckast 1495 x Jlana (31.6 1),
Karroma x laneI’AY 1 (35.1 1), Long 98-4723 x Antiickas 530 (31.9 1), Long 98-5582 x Leguan
(35.71) m Kefeng 11 x Enerus Muponosckas (36.0 r; Tabi. 1).

KomneHncaTopHass cmocoOHOCTH BbIIIE, YEM Yy CTaHJapTa, oOHapyxeHa y 9 HOBBIX COPTOB,
13 KOTOpPHIX 4 MMeNM B KaueCcTBE MAaTEpUHCKOTO copTa CUOMpCKUE copTa, 3 — KuTaiickue, 1 Obu1
co3gaH Ha ocHoBe Amypckad 1495 u eme 2 umenun MaTEepPUHCKOTO POJUTENS alTalCKOro
MpoucxoxaeHus. B 1enoMm Hambosiee KpymHOCEMSIHHbIE COPTa MOJTY4YEHbl HA OCHOBE CHOMPCKHUX
u KuTaickux. CTpeccoycToOMuMBOCTh OOJIBIIMHCTBA HOBBIX COPTOB M0 Ipu3HaKy macca 1000 3epen
Obu1a BhILIE, yeM y cranjapra Jans['AY 3. Jlyuniyio cTpeccoycToiuuBOCTS B OCHOBHOM NPOSIBUIIN
MEJIKO3epHble ~ 00pa3mbl.  Xopomias  CTPecCOyCTOMYMBOCTH  MPH  JOCTaTOYHO  BBICOKOH
KOMIIEHCATOPHOI criocoOHOCTH ObLa y komOuHanuit Kpaca x Japes', Katioma x JanslAY 1.

Haryphas macca siBisieTcss OAHOM M3 Hanbosiee 3HAUMMBIX XapaKTepUCTHK KadecTBa 3epHa U
onpezensieTcss Kak Bec 1 JuTpa 3epHa, OTMEPEHHOrO0 Ha CIENHaJbHOM MpHOOpEe — IMypKe.
UYewMm Oosblile HaTypa, TEM BbIIIE IUIOTHOCTh 3€pHA, €ro BBIOJHEHHOCTb, a 3HAYUT, U KayecTBO.
OHa cOOTBETCTBYET CWJIBHBIM MIICHULIAaM MpH nokaszatene 750 r/m u Bblime, neHHbM — 730 1/n
U BbIIE. DTOT MOKa3aTelb Y HOBBIX cOpTOB M3MeHsuics oT 630 r/n B HeGmaronpusataom 2020 roxy
10 810 r/n B 6maronpusitHom 2022 roay. B mepeysnaxkaenrnom 2020 oy KpoMe cTaHaapTa TOJIBKO
JBA COpPTa MOXHO OBUIO OTHECTM K IIEHHBIM MIIeHHnaM: wu3 KomOuHaimii Long 98-
4723 x Antatickas 530 u Long 98-4723 x Long 98-5582, 06a co3maHHble HA OCHOBE KHTAMCKUX
coptoB. B Hanbonee kompopTHOM 10 ocaakam 2022 roay OOJBIIMHCTBO COPTOB COOTBETCTBOBAJIO
MapaMeTpaMm LEHHBIX MIIEHUI], a 13 — CHIbHBIM MIIeHUIIaM. MaKCUMalIbHOE 3HAY€HUE HATYypHOU
Maccel Obuto y craaapta Jans['AY 3 (tabn. 2). B cpemHeM 3a Tpu roja M3ydeHUs Jydllne
MOKa3aTeIM UMENId HOBbIe oOpa3iibl u3 koMmOuHanuii Long 98-4723 x Antatickas 530 (765.0 r/m)
u Ke feng 11 x Enerust Muponosckas (746.7 r/n).
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Ta6auma 2. HatypHast Macca 3epHa HOBBIX COPTOB SIPOBOM IIIEHUIIBI U HEKOTOPBIE MTapaMeTphbl HX
anantuBHOCcTH (2020-2022 11.). Table 2. Natural grain weight and adaptiveness parameters of the

new varieties of the spring wheat (2020-2022).

Copt u3 KoOMOMHAIIUN

Hartypnast macca, r/a

Min Max Cpennss X* Y**
Janel’AY 3 cranpapr 740 810 786.7 775 -70
Coprta Ha 0OCHOBe MaTepHHCKOIl (pOpMBI H3 AMYPCKOMH 00/1acTH
I1C-49-09 x AkTr0OMHKa 655 690 672.5 672.5 -35
Awmypckas 1495 x Jlaga 680 760 726.7 720 -80
Hanel’'AY 1 x Jlana 660 710 685.0 685 -50
Cpenuss 694.7 692.5 -55
CopTra Ha 0CHOBe MaTEePHHCKOH (POPMBI U3 AJITAliCKOr0 Kpasi
Auraiickas 90 x Aprona 660 705 682.5 682.5 -45
Anraiickas 90 x lapHuna 660 720 690.0 690 -60
Anraiickas 98 x I[lymkuHckas 610 695 652.5 652.5 -85
Anraiickas 325 x [lymkuHckas 620 690 655.0 655 -70
Anraiickas 325 x Amypckas 1495 670 755 718.3 712.5 -85
Anraiickas 325 x Amypckas 1495 620 740 693.3 680 -120
Adnraiick 325 x Amypck 1495 640 730 685.0 685 -90
Anraiickas 325 x Amypckas 1495 710 730 720.0 720 -20
Anraiickas 325 x Omckas 720 730 725.0 725 -10
Anraiickas 235 x Kefeng 11 660 740 700.0 700 -80
Anraiickas 235 x Kefeng 11 650 760 716.7 705 -110
Cpenuss 694.4 691.5 -71
Coprta Ha ocHOBe MaTepuHCKOii (popmbl U3 Cudupn
Kpaca x Jlapbs' 685 745 715.0 715 -60
Kpaca x Jlapbs® 640 740 705.0 690 -100
Kpaca x Jlapbs’ 700 760 730.0 730 -60
Anexcannpuna x KCHU-16 680 765 731.7 722.5 -85
AnekcanapuHa X XabapoByaHKa 680 730 705.0 705 -50
Katroma x Jans['AY 1 720 770 745.0 745 -50
Cpennss 722.0 717.9 -68
Coprta Ha ocHOBe MaTepUHCKOii (popMbI U3 Xa0apoBCKOro Kpas
(Xabaposuanka x (F9 x JlanpHe- 690 795 698 3 7075 35
BocTtouHas10)) x [Tpumopck 39
JIupa 98 x P-2-06 630 750 693.3 690 -120
JIupa x k-56104 680 740 720.0 710 -60
Cpenusis 703.9 702.5 -72
Copra Ha ocHOBe MaTepuHcKkoii popmbl u3 KHP
Long 98-4723 x Anraiickas 530 730 785 765.0 757.5 -55
Long 98-4723 x AnexcanapuHa 650 760 716.7 705 -110
Long 98-4723 x Long 98-5582 730 730 730.0 730 0
Long 98-5582 x Enerust MupoHoBckas 650 760 716.7 705 -110
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IMpoxoskenne TadauNbI 2.

Copr 13 KoMGUHALUY Harypnast macca, r/a
Min | Max | Cpennss X* Y**
Copra Ha ocHOBe MaTepuHcKkoii popmbl u3 KHP
Long 98-5582 x Leguan 680 745 721.7 712.5 -65
Long 98-5501 x Amypck 1495 700 750 726.7 725 -50
Kefeng 11 x Eneruss MuponoBckas 715 770 746.7 742.5 -55
Cpenusis 731.9 725.3 41

KommnencaropHuast crmocoOHOCTh copToB ObuIa Bhilie B komOuHanmsax Katroma x Jlane['AY 1 u
Kefeng 11 x Enerus MuponoBckas. HamOonbiasi crocoOHOCTh OblIa y TPYIIBI Ha OCHOBE
KUTalCKUX copTOoB. Hanbomblnyro cTpeccoycTOMYMBOCTh MOKA3alld COpTa U3 TPYIIbI, CO3AaHHON
Ha OCHOBE anTaiickux copToB. CopTa KHUTACKOW TIpyNIbl MpPU HaWJIydlled KOMIIEHCATOPHOU
CHOCOOHOCTH OB MEHEE CTPECCOYCTOMYUBHI MO JAHHOMY MPU3HAKY.

OdeHp Ba)XHBIM IMAapaMETPOM TPH TEpepaboOTKe 3€pHa SBISETCS KOJWYECTBO KICHKOBUHBI B
HEM, TIOCKOJIbKY €€ KOJUYECTBO HANpSIMYIO0 KOPpPEIUpYeT C cojiepkaHuem Oenka. bBonbmnHCTBO
HOBBIX COpPTOB OTJIMYAETCS JOCTATOYHO BBICOKUM COJEP)KAHMEM KIEHKOBHUHBI JaXe B
HebnaronpusaTHsie roabl. Tak, B 2020 roay u3 30 u3ydeHHBIX HOBBIX cOpTOB 11 cooTBeTCTBOBAIM
CWIbHBIM MILIEHUIAM, a eume 6 — LeHHbIM. B OnaronpusTHble rojibl KOJUYECTBO KJICHKOBUHBI
3aMETHO yBEIMYHMBACTCS: TapaMeTpaM CHIbHBIX mmeHur (28% u 0ojee) COOTBETCTBYIOT
24 obpa3ua, a ueHHsIM (25% u Oonee) — eme 4 copra. Hambosbinee KOTUYECTBO KICHKOBUHBI
cogepkanu  copra u3  komOuHammii  Long 98-5582 x Enerust Muponosckas  (40%) wu
Anraiickas 235 x Kefeng 11 (39%). B o0eux komMOMHANuUsAX Y4acTBOBAIM COpPTa KHTaWCKON
cenekuuu. B cpeaHem 3a Tpu rojia 3TH ke copTa ObUIN JYUYIIUMU M0 TaHHOMY MpU3HaKy (Tadm. 3).

KomneHncaTopHass cIOCOOHOCTb HOBBIX COPTOB BBIIIE, Y€M Yy CTaHJIapTa, OTMEYEHa Y
14 oOpasuoB. M3 Hux 4 B KadecTBe MaTEpUHCKOM OCHOBBI MMeNM copTa U3 Anrasd, 4 — u3
cubupckoro pernona, 1 — u3 XaOaposckoro kpas, 5 — u3 KHP. CrpeccoycroitunBocts 1o
KOJMYECTBY KJIEHMKOBHMHBI MajO 3aBUCUT OT KOMIIEHCAaTOPHON CHOCOOHOCTHM B OTJIMYHE OT
BBIILICONMCAHHBIX NMPU3HAKOB. Tak, copTa ¢ BBHICOKOH CTPEeCCOyCTOMYMBOCTBIO MOTYT 00janaTh U
BBICOKOM KOMITEHCATOPHOM CIOCOOHOCTBIO: copra u3 KOMOWHAIIHIA
Anraiickas 325 x Amypckast 1495,  Anraiickas 325 x Omckas, AjekcaHapuHa X Xa0apoB4YaHKa
(ctpeccoycroifunBocTh coctaBnser -1), Kpaca x Jlapsa® (-2), Long 98-4723 x AnTaiick 530,
Anraiickas 235 x Kefeng 11 (-4).

Uucno mazeHusl OMMCHIBAET aKTUBHOCTH ajb(a-aMuiasbl B 3€pHE. OTOT (PEPMEHT Wrpaer
OO0JIBILIYIO POJb B IpoIlecce BhIMEUKU xJyieba. CIUIIKOM BBICOKAash akKTUBHOCTh (hepMEHTa, Tak Ke,
KaK ¥ TIOHWXXEHHas, NMPUBOAAT K YXYAIIEHHWIO ero kadecrBa. ONTUManbHOE BpeMsl NaJCHUS
nmyaHcoHa B uccineayemoM oOpasne (Herger, 2018; Lipka, 2017) coctaBnser 250 cekyHn.
OpHako 3TO OueHb BapuaOeNbHbIM MPHU3HAK, KOTOPHIH CHUIBHO 3aBHCUT OT MOTOJHBIX YCIIOBHUH.
Tak, B HeOnaronpusTHOM nepeyBnaxHeHHoM 2020 rogy akTUBHOCTh (pepMeHTa ObUIa Upe3BbIYaitHO
BBICOKON — 61 cek. B To ke BpemMs MOXXHO OTMETUTHh 00pa3ibl, (PEPMEHT KOTOPHIX HE CTOJIb
aKTHUBHO pacUIeryisul kpaxmai. Takux copToB ObUIO 5 IITYK, UX YUCIIO MaJeHHUs cOCTaBisuio oT 114
1o 189 cexynza. B OnaronpusTHbIe e MO KOJIUYECTBY OCAJIKOB I'OJIbl aKTUBHOCTh allb(ha-aMuiaszbl
B 3€pHE CHIDKaiach W 4yuciao mageHus gocturano 350 cek. (copt u3 komOmHanuu Long 98-
5582 x Enerus Muponosckas). Hanbosnee 61u3ku K ONTUMaIbHOMY YHCITY MaJIeHUsl ObLIN copTa U3
koMOmHarmii ~ Amypckas 1495 x Jlama (241 cek.),  Aunraiickast 325 x Omckas (247 cexk.),
Kpaca x Jlapes® (262 cex.), Anekcangpuna x KCU-16 (277 cex.), Long 98-5582 x Leguan
(272 cek.), Kef eng 11 x Enerust MuponoBckas (256 cek).
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Taouauna 3. Yucno najgeHus u coiepkaHue KICHKOBUHBI B 3¢pHE HOBBIX COPTOB SIPOBOM MIIICHUIIBI
U HEKOTOphIe mapameTpsl ux agantuBHOCTH (2020-2022 rr.). Table 3. Hagberg falling number,
gluten content and adaptiveness parameters of new varieties of spring wheat (2020-2022).

KoanuecTBo KieiikoBuHbI, % Yucio nageHus, cek.
Copr i3 kombumattim Min |Max|PeH| X |yesivimm{Make, PO xx [y
HAS HASA
Janel’AY 3 cranpapr 25 31 | 27.7 |28.0| -6 | 105 | 336 | 211 | 220 |-231
Coprta Ha 0CHOBe MaTepHHCKOil (pOpMBI U3 AMYPCKO# 00J1acTH
I1C-49-09 x AkTroOMHKa 18 20 | 19.0 |19.0(-2| 61 | 213 | 137 | 137 |-152
Awmypckas 1495 x Jlana 19 28 | 24.3 |23.5|-9| 61 | 241 | 124 | 151 |-180
Hansl’AYV 1 x Jlaga 26 27 | 26.5 |126.5|-1| 61 | 215 | 138 | 138 |-154
Cpennsia 233 (23.0| 4 133 | 142 |-162
Coprta Ha ocHOBe MaTepUHCKOIi (pOPpMBI M3 AJITAaliCKOro Kpasi
Anraiickas 90 x Aprona 13 22 | 17.5 |17.5(-9| 61 | 196 | 128 | 128 |-135
Anraiickas 90 x lapHuna 20 32 | 26.0 |26.0-12| 72 | 196 | 134 | 134 |-124
Anratickas 98 x IlymkuHckas 19 26 | 22.5 |22.5| -7 61 79 70 | 70 | -18
Anraiickas 325 x [lymkuHckas 19 28 | 23.5 |123.5(-9| 61 | 215 | 138 | 138 |-154
Anraiickas 325 x Amypckasa 1495 | 16 27 | 223 |21.5|-11| 61 | 228 | 140 | 144 |-167
Anraiickas 325 x Amypckas 1495 | 25 30 | 28.0 |27.5|-5| 61 | 218 | 130 | 139 |-157
Anraiickas 325 x Amypckas 1495 26 27 | 26.5 |265(-1| 61 | 149 | 105 | 105 | -88
Anraiickas 325 x Amypckas 1495 30 31 | 30.5 |30.5|-1| 83 | 137 | 110 | 110 | -54
Anraiickas 325 x Omckas 31 32 | 31.5 |31.5] -1 | 189 | 247 | 218 | 218 | -58
Anraiickas 235 x Kefeng 11 29 33 | 31.0 |31.0| -4 | 61 61 61 61 0
Anraiickas 235 x Kefeng 11 34 39 | 36.7 |36.5|-5| 61 | 298 | 152 | 179 |-237
Cpennsist 269 |26.7| -6 126 | 129 |-108
Coprta Ha ocHOBe MaTepuHCKOii (popMmbl U3 Cudupn
Kpaca x Jlapbs' 30 | 34 | 32.032.0|-4| 67 | 184 | 125 |125|-117
Kpaca x Jlapbs® 29 31 |1 29.7 |30.0-2| 61 | 262 | 128 | 161 |-201
Kpaca x Jlapbs’ 20 29 | 24.0 (245(-9| 61 | 302 | 159 | 181 |-241
Anekcannpuna x KCHU-16 22 28 | 25.3 [25.0(-6| 61 | 277 168 | 169 |-216
AnekcanapuHa X XabapoByaHKa 33 34 | 335 |335|-1| 61 | 77 69 | 69 | -16
Karroma x ane['AY 1 29 33 | 31.0 |31.0| -4 | 83 | 235 | 159 | 159 |-152
Cpennsist 29.3 |29.3| 4 134 | 144 | -157
Coprta Ha ocHOBe MaTepHHCKOil (popMBbI 3 Xa0apoBCKOro Kpast
(Xabaposuania x (F9 x Jlamene- | oy | 3 | 567 |260| 8| 176 | 316 | 234 | 246 |-140
BoctoyHas10)) x [Ipumopckas 39
JIupa 98 x P-2-06 28 33 |1 30.0 |30.5|-5| 61 | 196 | 125 | 128 |-135
JInpa x xk-56104 19 24 | 21.5 |21.5(-5| 61 | 64 62 | 62| -3
Cpenusis 26.1 (26.0| -6 140 | 145 | -93
Copra Ha ocHoBe MaTepuHcKoii popmbl u3 KHP
Long 98-4723 x Anraiickas 530 30 34 | 33.0 |32.0| -4 | 114 | 317 | 231 |215|-203
Long 98-4723 x AnexcanapuHa 19 29 | 253 |124.0(-10] 76 | 292 | 180 | 184 |-216
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IMpoxoskenne TadaunbI 3.

KoauvecTBo Ki1eliKOBUHBI, %0 Yucjio majeHus, ceK.
Copr 3 KovOmHamH Min |Max|CP9L| x» VM Mace Cpen-| yu | yes
HAA HAA
Copra Ha ocHOBe MaTepuHcKkoii popmbl u3 KHP

Long 98-4723xLong 98-5582 28 36 | 32.0 |32.0| -8 | 125| 223 | 174 | 174 | -98

Long 98-5582 x EnerusMupon 31 40 | 36.0 [355|-9 | 61 | 350 | 176 | 205 |-289

Long 98-5582 x Leguan 23 37 | 303 |30.0(-14| 61 | 272 | 149 | 166 |-211

Long 98-5501xAmypckasn1495 22 28 | 25.7 |125.0(-6| 71 | 327 | 189 | 199 |-256

Kefeng 11 x Exeris 26 | 36 | 31.0 |31.0|-10] 63 | 256 | 131 | 159 |-193
MupoHOBCKast

Cpennsist 30.5 {29.9| -9 176 | 186 |-209

Komnencaropnas cnocobHocTh cTtanaapta cocraBuia 220.5 cekyna. Haubonee 6im3ku Kk ero
3HAYEHUIO copTa U3 komOuHauui (Xabaposuanka x (F9 x JlanbueBocrounas 10)) x IIpumopckas 39
(246 cex.), Aunraiickas 325 x Omckas (218 cex.) um Long 98-4723 x Anraiickas 530 (215 cek.).
KomrmieHcaTopHasi CIOCOOHOCTh JOBOJBHO 3HAYMTEIBHO pA3IUYaeTCs Yy PAa3HBIX COPTOB:
otT 62.5 cek. (copt u3 komOuHanuu Jlupa x k-56104) no 215.5 cek. (Long 98-4723 x Antaiickas
530). Tak e MmMUPOK JIUANa30H CTPECCOYCTOWYMBOCTH copToB: oT (0 ®W3 KOMOWHAIUU
Anraiickas 325 x Kefeng 11 no -289 u3 komOunamum Long 98-5582 x Eneruss MupoHoBckasi.
OnTuMalibHOE COYeTaHHWEe KOMIICHCATOPHOH CIIOCOOHOCTH W cTpeccoycTorunBocTH (hoto 5) — y
copta u3 komOuHanuu Anraiickas 325 x Omckas (-58).

®oto 5. [Tutomuuk coproucnsitanus (poro H.M. Tepéxuna).
Photo 5. Nursery of variety testing (photo by N.M. Teryokhin).

I/I3yquI/Ie KadyeCTBa 3C€pHAa HOBBIX COPTOB SIpOBOfI MNEHUOBI, IMOJIYYCHHBIX METOJIO0M
r1/16p1/1;[1/13au1/11/1 HCXOAHOTO MarcpHrajia pasjimiaHOIo 3KOHOFO-FCOTP3¢)I/I‘{CCKOTO MMPOUCXOXKACHUS,
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MIOKAa3aJI0, 4TO CPEAM HUX UMEIOTCS IIeHHble 00pasiubl. B Tabnuiie 4 mpencTaBieHbl Ty4llile copTa
SIPOBOM TIICHHUIIBI U3 TUTOMHUKA KOHKYPCHOTO COpTOUCTBITAaHUS ((GOTO 5), Y KOTOPHIX B KA4eCTBE
MaTepuHCKHX (opM B Tporecce rUOpUIU3AMU OBLUIM HCHOJB30BaHBl copra u3 Cubupu
(HOBOCHOUMpCKHE B KpacHOsApckue) u Kutasi.

[To OGoNBIIMHCTBY MPU3HAKOB 33 TPH r'OJ[a UCCIEIOBAHUI OHU COOTBETCTBOBAIM TPEOOBAHMSM,
MpEeIbsBISEMbIM K CHJIBHBIM WM IeHHbIM mmieHunaM. Cpeau maydmmx oOpa3loB cleayer
BBIJICIUTE COpT M3 KoMOmHauuu Long 98-4723 x Antaiickas 530, KOTOpBIi TpU JIOCTaTOYHO
xopouiei ypoxkaiiHoctd (35-50 1m/ra) mo BceM MmapaMeTrpaM KadecTBa 3€pHa COOTBETCTBOBAII
CWJIBHBIM MIlIeHUIIaM (Tadn. 4).

Tabamna 4. [lokazarenu kauecTBa 3€pHA JIyYIIMX HOBBIX COPTOB SIPOBOM MSATKOHM IIIEHMIIBI
cenekuuu JlanbHeBOoCTOYHOrO I'’AY M3 NUTOMHUKAa KOHKYPCHOI'O COPTOMCHBITAHMS (CpeaHHE 3a
2020-2022 roxst). Table 4. Quality parameters of the best new varieties of spring common wheat
from the competition nursery of the Far Eastern State Agrarian University (average for 2020-2022).

Crekiio- | Macca Harypuas Ko.lmtiecTBo Yucao
CopT U3 KOMOHHAIIMH BI/IZII(-)I/OCTL, 1000 wacea, 1/t Knemc(;- najgeHns,

() 3epeH, I BHHBI, % CeK.

HanmsI’AY 3 cranmapt 76.0%* 304 | 786.7%* 27.7%* 211%*
Kpaca x Jlapps’ 46.0 30.3 715.0 32.0** 125
Kpaca x Jlapps? 36.7 30.9 705.0 29.7%%* 128
Anexcangpuna x KCH-16 23.0 30.6 731.7* 25.3% 168
Karromra x Jlans'AY 1 23.0 35.1 745.0%* 31.0%* 159

Long 98-4723 x Anraiick 530 71.0%* 31.9 | 765.0%* 33.0%* 231%*
Long 98-4723 x Long 98-5582 32.0 26.3 730.0* 32.0%* 174
Long 98-5582 x Enerust Muponosckas | 56.0* 28.8 716.7 36.0%* 176
Long 98-5582 x Leguan 48.3 35.7 721.7 30.3%* 149
Kefeng 11 x Enerust MupoHoBcKast 38.0 36.0 | 746.7* 31.0%%* 131

Ilpumeyanus k Tadauue 4: * — 3HaYCHUE COOTBETCTBYET TPEOOBAHUAM JIS IIEHHBIX MIICHMUII,
** — s cunbHBIX mmeHuI]. Notes to Table 4: * — values required for the valuable (protein > 13-
14%, gluten > 28%) wheat varieties, ** — values required for the strong (protein > 15%,
gluten > 28%) varieties.

Copra, co3aHHble HA OCHOBE alTAalCKUX OOpa3loB, B3ATHIX B KayecTBE MAaTEpUHCKUX (BopM,
OTJIMYAJIUCH BBICOKUM COJEpKaHHEM KIJIEHKOBUHBI, HO TI0O BCEM OCTAJIbHBIM MapamMeTpaM YCTYIaau
BBIIIIE OIMCAaHHBIM 00pa3lam.

KomnencaropHast cnocoOHOCTh psjia HOBBIX COPTOB BBIIIE, Ye€M Yy CTaHAapTa IO Macce
1000 3epen, KoMMUECTBY KIEHMKOBUHBI U UnCTy NnajgeHus. [Io CTEKIOBUIHOCTH U HAType BBIIEIECHbI
Jy4dmme copra, HO Bce ke ycrynaromue [Jansl’AY 3. BonbIIMHCTBO HOBBIX COPTOB OKa3aJlOCh
Ooyiee CTPECCOYCTOMUMBBIM 110 CPaBHEHUIO €O cTaHAapToM. Ilo COBOKYNMHOCTH NpPHU3HAKOB
aJanTUBHOCTH BBIJICJICHBI Jy4llie oOpasibl, KOTOphIe MpejicTaBieHbl B Tabimume 5. Haubonee
NEPCHEKTUBHBIM Cpelld HUX fABIseTca copT u3 KomOumHammu Long 98-4723 x Aunraiickas 530,
KOTOPBIH Takke ObUT JTYUIIUM [0 KOMIUIEKCY TEXHOJIOTHYECKUX KaYeCTB.

Copra anTaiCKoil CeNeKIUH, HCIOJIb3yeMble B KauyeCTBE MAaTEPHUHCKHX (DOpM, IMO3BOJSIOT
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MOJTy4aTh MOTOMKOB C BBICOKMM COJICp)KaHHEM KIICHKOBHHBI IPH XOpOUIEH KOMIICHCAIMOHHON
CITIOCOOHOCTH U BBICOKOH CTPECCOYCTOHYHBOCTH.

Taoauma 5. Ilokazarenu aganTUBHOCTH JIYYIIMX HOBBIX COPTOB SIPOBOM MSITKOW MIICHULIBI
cesiekuuu JanpHeBocTouHOro I'AY M3 NUTOMHUKAa KOHKYPCHOTO COPTOMCIBITaHHSA (CpEelHHE 3a
2020-2022 roxasr). Table 5. Adaptiveness parameters of the best varieties of the spring common
wheat among the new ones of the DalGAU breed from the competition nursery (average for 2020-
2022).

CrekJo- Macca 1000| Hatypa, Ko.nu-Bo Yucao

BH/IHOCTb, KJIeHKo- | majgeHus,
Copt u3 KoMOMHAIIUY % 3€peH, I r/n BUHBL, % CeK.

X* Y** X* Y** X* Y** X* Y‘k‘k X* Y‘k‘k
Hanmel’AY 3 cranmapt 73.5 | -29 130.6| -6.3 | 775| -70 |28.0| -6 | 220 |-231
Anraiickas 325 x Amypckas 1495 85 | -5 1263| -43 |720|-20 [30.5| -1 | 110 ]| -54
Anrarickas 325 x OMckas 385 | -17 |24.5| -2.8 | 725| -10 |31.5| -1 | 218 | -58
Kpaca x Jlapps! 46.0 | -4 |130.3| -0.5 |715|-60 [32.0] -4 |125|-117
Karroma x Jansl'AY 1 23.0 | -2 |35.1| 2.2 |745|-50 |31.0] -4 | 159 |-152
Long 98-4723 x Anraiick 530 69.5 | -17 |32.0| -5.6 |757.5| -55 [32.0| -4 | 215|-203
Long 98-5582 x Leguan 47.5 | -53 |36.5| -5.4 [712.5| -65 |30.0| -14 | 166 |-211
Kefeng 11 x Enerust Muponosckas | 50.5 | -25 |33.8| -7.0 (742.5] -55 |31.0| -10 | 159 |-193

BeiBOABI

1. Haubonee LEHHBIM N0 BCEMY KOMIUIEKCY H3YYEHHBIX TEXHOJIOIMYECKMX CBOUCTB H
MapaMeTpoB aJalTUBHOCTHU SBJsiETCS cOpT U3 komOuHanmu Long 98-4723 x Anraiickas 530.

2. Copra u3 Kurasg um cubGupckoro pernoHa (HOBOCHOMPCKHE M KPACHOSPCKUE) OKa3aJIUCh
HanboJiee EeHHBIMU JIOHOPAMH TIPU3HAKOB KauecTBa 3epHa IS HKOJIOTHIECKUX YCIOBHIA AMYPCKOU
o0yiacT U OONBIIMHCTBO IMEPCIEKTUBHBIX 00pa3loB CO3/1aHO ¢ MX ydacTHeM. lcmosb3oBaHue
KHTAalCKMX COPTOB JIaeT XOpOINYI KOMIIGHCATOPHYIO CHOCOOHOCTh WX TIOTOMKaM IO
CTEKJIOBHJIHOCTH, HAType M KOJUYECTBY KIEHKOBHHBI, OIHAKO OOYyCIaBIMBACT HU3KYIO
CTPECCOYCTOWYMBOCTH IO TOCIETHEMY MpHU3HAKY. Vcronp30BaHne B Ka4eCTBE MATEPUHCKUX (HOpPM
aJITaliCKMX COPTOB MO3BOJISIET MOJy4YaTh 00pasiibl, Y KOTOPHIX BBICOKOE COJEpKaHHE KICHKOBHHBI
IIPU XOPOIIEH KOMIIEHCAIMOHHON CITIOCOOHOCTH COYETAETCsI ¢ BBICOKOH CTPECCOYCTOMYMBOCTHIO.

CDuHchupoeaHue. PaboTa BEINOJIHEHA B paMKax TEMBI ToC3agaHUsA «C03z[aHne U HU3Yy4YCHUC

MCXO/HOTO MaTepHaia SpoBOi MATKOW MIIEHUIIBI B YCIOBUAX AMYPCKOW 00JIACTH ISl TOTY4EHUS
BBICOKOYPOKalHBIX COPTOB MPOIOBOJILCTBEHHOTO HA3HAUYEHU .

CIIMCOK JIMTEPATYPBI REFERENCES

1. Hdemuoosa T.C. 2015. Jlunammuka 1. Demidova TS. Dynamics of air temperature and

TEMIIEPATYpPbI BO3yXa u vegetation in the Amur region [Dinamika
pacTuTensHOCTH B AMYypCKO# temperatury vozdukha i rastitel'nosti v Amurskoy
obmactu // VI Bcepoccuiickas oblasti]l VI All-Russian Scientific and Practical

OKOCUCTEMBI: OKOJIOI'A U INHAMUKA, 2023, Tom 7, Ne 4



124

TEPEXWH H.M., MUIIIEHKO, TEPEXIH M.B.

HAYYHO-TIPAKTHYECKAs
KOH(DepeHIIHsI. Dkomorust u
0€30MMacCHOCTh JKU3HEICATEITHHOCTH.
Xabaposck. C. 32-35.

Heyuna A.A.,  Hnnapuonosa U.B.,
H]epoununa B.O. 2020. Pacuer
apaMeTpoB HKOJIOTHYECKOM

IUIACTUYHOCTH W CTaOMIJIBHOCTH
MaCJIMYHBIX COPTOB TIOJICOTHEYHHUKA
cenekruu BHUMMK // Macinyasie

KyJnbTypel:  HayyHO-TeXHHUUYECKUI
OI0JIETEHD BHUNMMK.
Boim. 3 (183). C. 31-38.

3vikun B.A. 2011. Oxoyormdeckas

IIJNIACTUYHOCTDb
CEIIbCKOXO3SMCTBEHHBIX ~ PACTECHHM
(meTtonuka u ouienka). Ya. 97 c.

Bvikun B.A., Mewrxoes B.B.,
Canera B.A.  1984.  Ilapametpsl
9KOJIOTHYECKOM IJIACTUYHOCTH

CEJIbCKOXO3SMCTBEHHBIX  PAaCTCHUH,
UX pacyeT W aHajIu3: MeTtoauyeckue
pEKOMEHTallNK. HoBocubupck:
Cubupckoe Otnenenne BACXHIJIL.
C. 1-24.

Menexuna T.C. 2015. Dxonornyeckas
IUIACTUYHOCTh U CTAOMJIBHOCTh
COpPTOB SIPOBOM U O3UMOW IMIIEHUIIBI,
O3MMOM pXXH TIO0 YPOXAWMHOCTH U
KayecTBy 3epHa B ycioBusx FOro-
Bocroka 3anaiHON Cubupu.
ABroped. muc. ... KaHI. C.-X. HayK:
06.01.05. Kemepogo. 49 c.

Muwenko JI.H., Tepexun M.B.
2019. HoBeblil copT sipoBOil MATKOMN
MIIEHUIbI ~ aMypCKOW  CENEeKINHU
Hamel'AY 3 //  JlanbHEBOCTOYHBIN

arpapHblii  BecTHHK.  Ne 2 (50).
C. 53-57.

Mypyzosa I'A.  2016.  Ouenka
UCXOJHOTO  Marepuaja  sIpOBOTO
SYMEHS o 9KOJIOTMYECKON
IJIaCTUYHOCTHU B YCIIOBHSX

ITpumopckoro kpast // ArpapHblit
BecTHUK [Ipumopes. Ne 3 (3). C. 26-
30.

Herger N., Angelil O., Abramowitz G.,
Donat M., StoneD., Lehmann K.
2018. Calibrating Climate Model

2.

Conference  [VI  Vserossiyskaya  nauchno-
prakticheskaya konferentsiya] Ecology and life
safety [Ekologiya i bezopasnost'
zhiznedeyatel'nosti]. Khabarovsk, 2015:32-35.
Detsina AA Illarionova IV, Shcherbinina VO.
Calculation of parameters of ecological plasticity
and stability of oilseed sunflower varieties bred by
the All-Russian Research Institute of Oilseeds
[Raschet parametrov ekologicheskoy plastichnosti
1 stabil'nosti maslichnykh sortov podsolnechnika
selektsii ' VNIIMK]. Oilseeds: Scientific and
Technical Bulletin of the All-Russian Research
Institute of COilseeds [Maslichnyye kul'tury:
Nauchno-tekhnicheskiy ~ byulleten'  VNIIMK].
2020;3 (183):31-38.

Zykin VA. Ecological plasticity of agricultural
plants (methodology and assessment)
[Ekologicheskaya plastichnost’
sel'skokhozyaystvennykh rasteniy (metodika i
otsenka)]. Ufa, 2011:97.

Zykin VA, Meshkov VV, Canera VA. Parameters
of ecological plasticity of agricultural plants, their
calculation and  analysis: = Methodological
recommendations  [Parametry  ekologicheskoy
plastichnosti sel'skokhozyaystvennykh rasteniy, ikh
raschet i analiz: Metodicheskiye rekomendatsii].
Novosibirsk: Sibirskoye Otdeleniye VASKHNIL,
1984:1-24.

Melekhina TS. Ecological plasticity and stability
of varieties of spring and winter wheat, winter rye
in terms of yield and grain quality in the
conditions of the South-East of Western Siberia
[Ekologicheskaya plastichnost' i stabil'nost' sortov
yarovoy i ozimoy pshenitsy, ozimoy rzhi po
urozhaynosti i kachestvu zerna v usloviyakh Yugo-
Vostoka Zapadnoy Sibiri] PhD thesis for
agricultural sciences [Avtoref. dis. ... kand. s.-kh.
nauk: 06.01.05]. Kemerovo, 2015:49.

Mishchenko LN Terekhin MV. New variety of
spring soft wheat of the Amur breed DalGAU 3
[Novyy sort yarovoy myagkoy pshenitsy
amurskoy selektsii Dal'lGAU 3]. Far Eastern
Agrarian Bulletin [Dal'nevostochnyy agrarnyy
vestnik]. 2019;2 (50):53-57.

Murugova GA. Assessment of the source material of
spring barley for environmental plasticity in the
conditions of the Primorsky Territory [Otsenka
iskhodnogo materiala yarovogo yachmenya po
ekologicheskoy  plastichnosti v usloviyakh

OKOCUCTEMBI: 5KOJIOI'MA U JIUHAMUKA, 2023, Tom 7, Ne 4



AJIATITUBHOCTH HOBBIX COPTOB SIPOBOI IMIIEHUILIBI JAJIBHEBOCTOYHOM ... 125

Ensembles for Assessing Extremes in Primorskogo kraya]. Agrarian Bulletin of Primorye
a Changing Climate // Journal of [Agrarnyy vestnik Primor'ya]. 2016;3 (3):26-30.
Geophysical Research: Atmospheres. 8. Herger N, Angelil O, Abramowitz G, Donat M,

Vol. 123. No. 11. P. 5988-6004. Stone D, Lehmann K. Calibrating Climate Model
9. Lipka O.N. 2017. Methodological Ensembles for Assessing Extremes in a Changing
Approaches to Climate Change Climate. Journal of Geophysical Research:

Vulnerability Assessment of Atmospheres. 2018;123 (11):5988-6004.
Protected Areas /l Nature 9. Lipka ON. Methodological Approaches to Climate

Conservation Research. Vol. 2. No. 3. Change Vulnerability Assessment of Protected Area.
P. 68-79. Nature Conservation Research. 2017;2 (3):68-79.
UDC 633.11

ADAPTIVENESS OF SPRING WHEAT BASED ON SOME PARAMETERS OF GRAIN QUALITY
OF THE NEW VARIETIES FROM THE FAR EASTERN BREED

© 2023. N.M. Terekhin, L.N. Mishchenko, M.V. Terekhin

Far Eastern State Agrarian University
86, Politekhnicheskaya Str., Blagoveshchensk, 675002, Russia
E-mail: laridass2@mail.ru, rohan.1994@mail.ru

Receiver October 2, 2023. Revised November 1, 2023. Accepted November 15, 2023.

In this article we present the results of long-term wheat breeding aimed at creating varieties of spring
soft wheat that can adapt to the specific environment of the Amur Region which is located in the area
of risky agriculture. We conducted a comparative analysis of grain quality and adaptiveness properties
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The variety from the combination Krasa x DalGAU 1 had the best compensatory ability. The variety
from Altayskaya 325 x Amurskaya 1495 had a good stress tolerance by all its properties. For the last
two combinations the pollinators were from Amur breed. We have also identified the most promising
regions of origin of varieties for their potential use as parental forms in hybridization. Chinese and
Siberian varieties offer the best grain quality traits for the Amur Region, and the majority of promising
samples were created with these two varieties. Chinese varieties give a good compensatory ability to
the next generations in vitreousness, grain unit and gluten content, but a low stress tolerance in gluten
content. The Altai varieties produce generations with high gluten content, good compensatory ability
and high stress tolerance.
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Creation of varieties adapted to the specific environments of a particular region has been and
remains the primary goal of wheat breeding. The crop breeders carry out the most important tasks,
such as selection of parental pairs, valuable samples, hybrids and lines (Murugova, 2016).
The N.I. Vavilov All-Russian Institute of Plant Genetic Resources holds a huge number of spring
wheat varieties, including those from different parts of the world, which are selected according
to the needed parameters, ecology and geography. Along with high yield, the Institute works on
achieving high grain quality, compensatory ability of varieties and their stress tolerance in different
years and under different environmental conditions. The wheat quality is pursued globally
(Herger et al., 2018).

Evaluation of new varieties from a competition nursery (Photo 1, 2) requires assessing how
much a certain parameter is expressed, along with levels of stress tolerance and compensatory
ability (Zykin et al., 1984; Decina et al., 2020). In recent years, varieties with these parameters have
become of great value for consumers (Melekhina, 2015; Zykin, 2011). Unfavorable weather and
climate of the Amur Region require vitreousness, natural weight, weight of 1000 grains, gluten
content and Hagberg falling number of wheat to help new varieties survive in such difficult
environment (Mishchenko, Teryokhin, 2019).
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Photo 1. Competition nursery (photo by N.M. Teryokhin).

Photo 2. Harvest in a mass breeding nursery (photo by N.M. Teryokhin).
ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2023, Vol. 7, No. 4
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The aim of this study was to find the most valuable varieties of spring wheat in a competition
nursery according to their quality and adaptiveness and to determine the most promising regions of
varieties’ origin for their use as parental forms in further hybridization.

Object and Methods

The samples were sown in the experimental fields of the Far Eastern State Agrarian University
(Rus. “Dalnevostochny GAU” or “DalGAU”) in the village of Gribskoye, Amur Region. The area
of plots was 10 m?; a SKS-6a seed drill and a Sampo-130 harvester were used.

We’ve been studying the technological properties of grain of 30 new varieties of spring soft
wheat from the Far Eastern State Agricultural University from 2020 to 2022. These varieties were
obtained by intraspecific hybridization (Photo 3), using various forms of spring wheat of domestic
and foreign breeds. We have calculated the average values of the studied parameters, compensatory
ability and stress tolerance of the samples, using DalGAU 3 variety as a standard (Photo 4).

Photo 3. Hybridization nursery (photo by N.M. Teryokhin).

In recent years, the climate of the Amur Region, aside from getting warmer, has been
undergoing significant changes. The air temperature of the winter months is increasing, while the
temperature of the summer months (June-August) has dropped by almost 1° (Demidova, 2015).
There are no more droughts in June that were once common for an environment with rainfall
sometimes reaching a total of 0 mm. Monsoons increase rainfall throughout the growing season
and, combined with the large number of rivers that increase humidity, they cause fungus infections
in plants. The distribution of precipitation and air temperature throughout decades can vary
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significantly in different years; therefore, it is necessary to create varieties with high yield and good
ecological adaptiveness that would allow them to withstand the changing weather of the
Amur Region.

Photo 4. DalGAU 3 varieties in the fields of the Far Eastern State Agrarian University (photo by
N.M. Teryokhin).

In 2020, due to such climate peculiarities as unstable summer temperatures, heavy precipitation
in June-August, wind gusts and hails, agricultural and meteorological conditions for the growth and
development of crops were difficult and significantly reduced grain quality.

The first half of summer 2021 was quite favorable for wheat. However, heavy rains, high air
humidity and wet soil in the fields during the ripening period caused lodging and grain germination.

Meanwhile, 2022 had the most favorable weather conditions with a comparatively uniform
distribution of precipitation, which did not exceed the average long-term rate and eventually
resulted in a high quantity and quality of spring wheat.

Results and Discussion

We studied 30 new varieties of spring soft wheat, divided into 5 groups according to the origin
of their parental breed: Amur Region, Altai Krai, Siberia (Krasnoyarsk, Novosibirsk), China and
Khabarovsk Krai. We examined their properties and calculated averages both for varieties and
groups, as well as their compensatory ability and stress tolerance (Decina et al., 2020).

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2023, Vol. 7, No. 4



130 TEREKHIN N.M., MISHCHENKO, TEREKHIN M.V.

One of the most important technological parameters of spring soft wheat is grain vitreousness.
The bigger a transparent, light-transmitting zone within a single grain and the higher the number
of such grains, the higher the vitreousness, and hence, the overall grain quality. Vitreousness
is positively correlated with the natural weigh, quantity and quality of protein, and strongly depends
on weather conditions, sharply decreasing in unfavorable years. During the humid year of 2020,
vitreousness of some samples decreased down to 5-6%. The variety from the Long 98-4723 x
Altayskaya 530 combination with vitreousness equal to 61% and the standard DalGAU 3 variety
with 59% had the best parameters, almost corresponding to the “strong wheats” (whaets with
protein > 15%, gluten > 28%). These combinations were closely followed by one of the lines from
Krasa x Darya' with vitreousness equal to 44%. In favorable years, vitreousness increases
significantly and reaches 88% (e.g. in DalGAU 3). In 2022, Altai 235 x Ke feng 11 (65%), which
was the only variety among those that originated from Altai wheat, and more than half of the
varieties based on Chinese breeds (up to 78%) could be referred to as strong wheats with their
vitreousness equal to 60% or more; while 8 varieties could be classified as “valuable wheats”
(i.e. with protein > 13-14%, gluten > 28%) with their vitreousness equal to 50% or more.
The average grain vitreousness for the 3 years of our research ranged from 8.5% in Altayskaya 325
x Amurskaya 1495 to 76% in the standard variety. As for the groups, varieties with Chinese origin
had the maximum vitreousness (Table 1).

Compensatory ability is the average value calculated for 2 years, the most favorable one and the
most unfavorable one. The higher it is, the closely the variety’s genotype matches the growing
conditions. It was the best in varieties from the standard variety and the Chinese group.

Stress tolerance is a negative difference between the minimum and maximum values;
it determines the resistance to surrounding environment. The smaller it is, the less it is affected by
external factors. The varieties with the lowest vitreousness had the higher stress tolerance.
There were two varieties with a relatively high vitreousness that had the best tolerance: one from
the Krasa x Darya combination with a compensatory ability of 46% and a stress tolerance of -4,
and one from Long 98-4723 x Altaiskaya 530 with a compensatory ability of 71.0% and a stress
tolerance of -17.

Table 1. Vitreousness, 1000 grain weight and adaptiveness parameters of the new spring wheat
varieties (2020-2022).

. Vitreousness, % Weight of 1000 grains, g
Varieties from
different combinations Min Max| 2V¢] x# [ v+ | Min | Max] V6| x* | v
rage rage

DalGAU 3 (standard) 59| 88 [76.0|73.5| -29 |27.4|33.7|30.4|30.6|-6.3

Varieties based on the breed from the Amur Region
PS-49-09 x Aktyubinka 11| 25 [18.0/18.0| -14 |25.2|33.8]29.5|29.5|-8.6
Amurskaya 1495 x Lada 27| 51 [41.3]39.0| -24 |29.8|35.1|31.6|32.5|-53
DalGAU 1 x Lada 19| 50 [34.5(34.5| -31 |22.9|23.4|23.2(23.2|-0.5
Average 34.5|30.5| -23 28.1|28.4| -4.8

Varieties based on the breed from the Altai Krai
Altaiskaya 90 x Aryuna 191 33 [26.0/26.0| -14 |22.1|22.5]22.3|22.3|-0.4
Altaiskaya 90 x Dartnitsa 24 | 47 [(35.5]35.5|-45 |21.7]25.0{23.4|23.4|-3.3
Altaiskaya 98 x Pushkinskaya 5123 (14.0[14.0| -18 |25.8(26.0|25.9|25.9|-0.2
Altaiskaya 325 x Pushkinskaya 6 | 39 [22.5]22.5|-33 124.2(24.8]24.5|24.5|-0.6
Altaiskaya 325 x Amurskaya 1495 12| 44 |30.7|28.0| -22 |24.1]30.9|26.6|27.5|-6.8
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Continuation of Table 1.

e Vitreousness, % Weight of 1000 grains, g
Varieties from Ave. Ave.
different combinations Minl Max X* | Y** | Min | Max X* | Y**
rage rage
Varieties based on the breed from the Altai Krai
Altaiskaya 325 x Amurskaya 1495 8 | 34 |24.7|21.0] -26 [26.5/35.0|29.7|30.8|-8.5
Altaiskaya 325 x Amurskaya 1495 121 19 [15.5]|15.5] -7 [26.3(27.4|26.9({269]-1.1
Altaiskaya 325 x Amurskaya 1495 6 | 11 | 85| 85| -5 [24.1/28.4|26.3[26.3|-4.3
Altaiskaya 325 x Omskaya 30| 47 |38.5|38.5] -17 [23.1(25.9|24.5|24.5|-2.8
Altaiskaya 235 x Kefeng 11 26| 44 |35.0135.0] -18 [24.7|25.2]125.0{25.0|-0.5
Altaiskaya 235 x Kefeng 11 21| 65 |37.3|43.0| -44 |27.3(35.5|30.2|31.4|-8.2
Average 26.2|26.1| -23 25.9126.2| -3.3
Varieties based on the breed from Siberia

Krasa x Darya! 44 | 48 [46.0/46.0| -4 [30.0]30.5/30.3|30.3|-0.5
Krasa x Darya® 20| 50 |36.7|35.0] -30 [27.6|36.7|30.9|32.2|-9.1
Krasa x Darya’ 3146 (26.0|124.5|-43 (25.4(29.9|26.9|27.7|-4.5
Aleksandrina x KSI-16 8 | 31 |23.0{19.5| -23 (28.0/35.4(30.6|31.7|-7.4
Aleksandrina x Khabarovchanka 7| 14 |110.0/10.0| -7 |28.0/30.2(29.1]29.1|-2.2
Katyusha x DalGAU 1 22| 24 |23.0/23.0| -2 |34.0/36.2(35.1|35.1|-2.2
Average 27.5/26.3| 18 30.5|31.0| -4.3

Varieties based on the breed from the Khabarovsk Krai

Khabarovchanka x (F9 x
g)alnevostochnaya lg))xPrimorskaya 39 32| 55 [42.3(43.5|-23 |24.8(32.4(29.4(28.6|-7.6
Lira 98 x P-2-06 18| 38 [30.0/28.0| -20 |25.2{27.0]26.1|26.1|-1.8
Lira x k-56104 10| 28 [19.0(/19.0| -18 |26.1|31.6|28.6(28.9|-5.5
Average 30.4|30.1| -20 28.0(27.9|-5.0
Varieties based on the breed from China
Long 98-4723 x Altayskaya 530 61| 78 [71.0/169.5| -17 {29.2]34.8(31.9|32.0|-5.6
Long 98-4723 x Aleksandrina 12| 56 [34.7(34.0| -44 |26.2{30.6|28.2(28.4|-4.4
Long 98-4723 x Long 98-5582 16 | 48 [32.0(32.0| -32 |25.2|27.4|26.3|26.3|-2.2
Long 98-5582 x Yelegiya Mironovskaya |40 | 66 |56.0|53.0| -26 [24.6|34.4|28.8(29.5|-9.8
Long 98-5582 x Leguan 21| 74 |48.3|47.5| -53 |33.8(39.2|135.7|36.5|-5.4
Long 98-5501 x Amurskaya 1945 18 | 55 |39.0136.5| -37 [25.9|32.4|28.7]29.2|-6.5
Kefeng 11 x Yelegiya Mironovskaya 38| 63 [38.0]50.5| -25 [30.3|37.3|36.0|33.8(-7.0
Average 45.6 | 46.1 | -21 30.8/30.8| -5.8

Notes to Table 1-3, 5: X*— compensatory ability, Y** — stress tolerance.

There are no state standards for grain size, but it is still considered an important technological
parameter. The weight of 1000 grains was 21.7 g in the unfavorable 2020 in the variety from
the Altayskaya 90 x Darnitsa combination, and up to 39.2 g in the favorable 2022 in the variety
from Long 98-5582 x Leguan. On average, over 3 years of our research, the grain larger than that of
the standard DalGAU 3 (30.4 g) was found in the variety from Amurskaya 1495 x Lada (31.6 g),
Katyusha x DalGAU 1 (35.1 g), Long 98-4723 x Altayskaya 530 (31.9 g), Long 98-5582 x Leguan
(35.7 g) and Kefeng 11 x Yelegiya Mironovskaya (36.0 g; Table 1) combinations.
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Compensatory ability, which was higher than that of the standard variety, was found in 9 new
varieties: 4 had Siberian parent, 3 had Chinese parent, 1 was based on Amurskaya 1495, and 2 had
an Altai parent. In general, varieties with the largest grains were produced from Siberian and
Chinese varieties. For the most part, the new varieties were more stress tolerant than the standard
DalGAU 3 in terms of 1000 grain weight, the best of them being the varieties with small grains.
The Krasa x Daryal and Katyusha x DalGAU 1 combinations had a high stress tolerance and
relatively high compensatory ability.

Natural weight is one of the most significant parameters of grain quality. It is the weight of
1 liter of grain measured on a grain-unit scale (Rus. “purka”). The greater it is, the higher the
density of the grain, and thus the higher its quality. When this parameter is equal to 750 g/l or
higher, the wheat is considered strong; when it is 730 g/l or higher, the wheat is considered
valuable. In the new varieties, the weight varied from 630 g/l in unfavorable 2020 to 810 g/l
in favorable 2022. In the humid 2020, aside from the standard variety, two other varieties were
classified as valuable: Long 98-4723 x Altai 530 and Long 98-4723 x Long 98-5582, both based on
Chinese breeds. In 2022, the year of the most comfortable precipitation level, most varieties met
the parameters of valuable wheats, while 13 were considered strong ones. The standard DalGAU 3
had the maximum natural weight (Table 2). On average, for 3 years of our research, new varieties
from Long 98-4723 x Altayskaya 530 (765.0 g/l) and Ke f eng 11 x Elegya Mironovskaya
(746.7 g/1) combinations had the best natural weight.

Table 2. Natural grain weight and adaptiveness parameters of the new varieties of the spring wheat
(2020-2022).

Varieties from Natural weight, g/l
different combinations Min Max Average X* Y**
DalGAU 3 (standard) 740 810 786.7 775 -70
Varieties based on the breed from the Amur Region
PS-49-09 x Aktyubinka 655 690 672.5 672.5 -35
Amurskaya 1495 x Lada 680 760 726.7 720 -80
DalGAU 1 x Lada 660 710 685.0 685 -50
Average 694.7 692.5 -55
Varieties based on the breed from the Altai Krai
Altaiskaya 90 x Aryuna 660 705 682.5 682.5 -45
Altaiskaya 90 x Dartnitsa 660 720 690.0 690 -60
Altaiskaya 98 x Pushkinskaya 610 695 652.5 652.5 -85
Altaiskaya 325 x Pushkinskaya 620 690 655.0 655 -70
Altaiskaya 325 x Amurskaya 1495 670 755 718.3 712.5 -85
Altaiskaya 325 x Amurskaya 1495 620 740 693.3 680 -120
Altaiskaya 325 x Amurskaya 1495 640 730 685.0 685 -90
Altaiskaya 325 x Amurskaya 1495 710 730 720.0 720 -20
Altaiskaya 325 x Omskaya 720 730 725.0 725 -10
Altaiskaya 235 x Kefeng 11 660 740 700.0 700 -80
Altaiskaya 235 x Kefeng 11 650 760 716.7 705 -110
Average 694.4 691.5 -71
Varieties based on the breed from Siberia
Krasa x Darya' 685 745 715.0 715 -60
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Continuation of Table 2.

Variety from Natural weight, g/1
a certain combination Min | Max | Average | X* | Y**
Varieties based on the breed from Siberia
Krasa x Darya’ 640 740 705.0 690 -100
Krasa x Darya’ 700 760 730.0 730 -60
Aleksandrina x KSI-16 680 765 731.7 722.5 -85
Aleksandrina x Khabarovchanka 680 730 705.0 705 -50
Katyusha x DalGAU 1 720 770 745.0 745 -50
Average 722.0 717.9 -68
Varieties based on the breed from the Khabarovsk Krai
(Khabarovchanka
x (F9 x Dalnevostochnaya 10)) 690 725 698.3 707.5 -35
x Primorskaya 39
Lira 98 x P-2-06 630 750 693.3 690 -120
Lira x k-56104 680 740 720.0 710 -60
Average 703.9 702.5 -72
Varieties based on the breed from China
Long 98-4723 x Altaiskaya 530 730 785 765.0 757.5 -55
Long 98-4723 x Aleksandrina 650 760 716.7 705 -110
Long 98-4723 x Long 98-5582 730 730 730.0 730 0
Long 98-5582 x Yelegiya Mironovskaya 650 760 716.7 705 -110
Long 98-5582 x Leguan 680 745 721.7 712.5 -65
Long 98-5501 x Amurskaya 1495 700 750 726.7 725 -50
Kefeng 11 x Yelegiya Mironovskaya 715 770 746.7 742.5 -55
Average 731.9 725.3 41

The Katyusha x DalGAU 1 and Kef eng 11 x Yelegiya Mironovskaya combinations had higher
compensatory ability; while the overall highest value was observed in the Chinese group.
Altai varieties showed the highest stress tolerance. The Chinese varieties, albeit showing the best
compensatory ability, were less stress tolerant in this parameter.

The amount of gluten is a very important for grain processing, as it directly correlates with
protein content. Most of the new varieties had fairly high gluten content even in unfavorable years.
For example, in 2020, out of 30 new varieties, 11 were strong and 6 were valuable. In favorable
years, the gluten content increases significantly: 24 samples were strong (with 28% or more gluten),
and 4 were valuable (25% or more). The highest amount of gluten was found in the varieties from
Long 98-5582 x Yelegiya Mironovskaya (40%) and Altayskaya 235 x Kef eng 11 (39%)
combinations, both of which had Chinese origin. On average for 3 years, these same varieties turned
out to be the best at this parameter (Table 3).

In 14 new varieties the compensatory ability was higher than that of the standard variety: 4 had
parental breed from Altai, 4 from Siberia, 1 from Khabarovsk, and 5 from China. Unlike other
parameters, stress tolerance does not really depend on the compensatory ability in terms of gluten.
Thus, varieties with high stress tolerance can have high compensatory ability: varieties from
Altayskaya 325 x Amurskaya 1495, Altayskaya 325 x Omskaya, Alexandrina x Khabarovichanka
with -1, Krasa x Darya? (-2), Long 98-4723 x Altaysk 530, and Altayskaya 235 x Kefeng 11 (-4).
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Table 3. Hagberg falling number, gluten content and adaptiveness parameters of new varieties of
spring wheat (2020-2022).

. . Gluten content, % Falling number, seconds

Varieties from Ave. Ave.
different combinations Min (Max X* | Y** | Min |[Max X* | Y**

rage rage
DalGAU 3 (standard) 25 | 31 | 27.7 |28.0] -6 |105|336|211|220|-231

Varieties based on the breed from the Amur Region
PS-49-09 x Aktyubinka 18 | 20 | 19.0 [19.0 -2 | 61 |[213| 137|137 |-152
Amurskaya 1495 x Lada 19 | 28 | 243 [23.5| -9 | 61 |241 (124|151 |-180
DalGAU 1 x Lada 26 | 27 | 26.5 [26.5] -1 | 61 215|138 | 138 |-154
Average 23.3 (23.0| -4 133 | 142 | -162
Varieties based on the breed from the Altai Krai

Altaiskaya 90 x Aryuna 13 | 22 | 175 [17.5] -9 | 61 [ 196|128 | 128 |-135
Altaiskaya 90 x Dartnitsa 20 | 32 | 26.0 |{26.0] -12 | 72 | 196 | 134 | 134 |-124
Altaiskaya 98 x Pushkinskaya 19 | 26 | 22.5 {225 -7 | 61 | 79 | 70 | 70 | -18
Altaiskaya 325 x Pushkinskaya 19 | 28 | 23.5 {23.5] -9 | 61 |215|138 | 138 |-154

Altaiskaya 325 x Amurskaya 1495 16 | 27 | 22.3 |21.5] -11 | 61 | 228|140 | 144 |-167
Altaiskaya 325 x Amurskaya 1495 25 | 30 | 28.0 [27.5] -5 | 61 |218|130| 139 |-157
Altaiskaya 325 x Amurskaya 1495 26 | 27 | 26.5 [26.5] -1 | 61 [ 149|105 | 105 | -88
Altaiskaya 325 x Amurskaya 1495 30 | 31 | 30.5 {30.5] -1 | 83 [ 137|110 | 110 | -54

Altaiskaya 325 x Omskaya 31 | 32 | 31.5 |31.5| -1 | 189 (247 (218|218 -58

Altaiskaya 235 x Kefeng 11 29 | 33 | 31.0 |31.0] -4 | 61 | 61 | 61 | 61 0

Altaiskaya 235 x Kefeng 11 34 | 39 | 36.7 |36.5| -5 | 61 |[298 152|179 |-237
Average 26.9 [26.7| -6 126 | 129 | -108

Varieties based on the breed from Siberia

Krasa x Darya' 30 | 34 | 32.0 |32.0| -4 | 67 | 184|125 |125|-117

Krasa x Darya® 29 | 31 | 29.7 |130.0] -2 | 61 |262 128|161 |-201

Krasa x Darya’ 20 | 29 | 24.0 |24.5| -9 | 61 |302 | 159 | 181 |-241

Aleksandrina x KSI-16 22 | 28 | 253 |125.0] -6 | 61 |[277 168|169 |-216

Aleksandrina x Khabarovchanka 33 | 34 | 335|335 -1 | 61 | 77 | 69 | 69 | -16

Katyusha x DalGAU 1 29 | 33 | 31.0 |31.0] -4 | 83 | 235|159 | 159 |-152
Average 29.3 (29.3| -4 134 | 144 | -157

Varieties based on the breed from the Khabarovsk Krai

(Khabarovchanka x (F9

x Dalnevostochnaya 10)) 22 | 30 | 26.7 |26.0] -8 | 176|316 |234|246 |-140

x Primorskaya 39

Lira 98 x P-2-06 28 | 33 | 30.0 |30.5] -5 | 61 | 196 | 125|128 |-135

Lira x k-56104 19 | 24 | 21.5 |21.5] -5 | 61 | 64 | 62 | 62 | -3
Average 26.1 [26.0| -6 140 | 145 | -93

Varieties based on the breed from China

Long 98-4723 x Altaiskaya 530 30 | 34 | 33.0 |32.0] 4 | 114|317 (231 |215|-203

Long 98-4723 x Aleksandrina 19 | 29 | 253 |24.0| -10 | 76 | 292|180 | 184 |-216

Long 98-4723 x Long 98-5582 28 | 36 | 32.0 |32.0| -8 | 125223 174|174 -98
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Continuation of Table 3.

. L. Gluten content, % Falling number, seconds
Varieties from A y
different combinations Min |[Max| V¢ | X* | y** | Min [Max|" VS| X* | y#*=*
rage rage

Varieties based on the breed from China

31 | 40 | 36.0 |35.5] -9 | 61 | 350|176 | 205 |-289

Long 98-5582 x Yelegiya

Mironovskaya

Long 98-5582 x Leguan 23 | 37 | 30.3 {30.0] -14 | 61 | 272|149 | 166 |-211

Long 98-5501 x Amurskaya 1495 22 | 28 | 25.7 |25.0| -6 | 71 |327| 189|199 |-256

Kefeng 11 x Yelegiya Mironovskaya | 26 | 36 | 31.0 |31.0| -10 | 63 | 256 | 131 | 159 |-193
Average 30.5 |29.9| -9 176 | 186 |-209

Hagberg falling number describes the activity of a-amylase in grain, an enzyme that plays
a major role in baking. Exceeding or lacking enzyme activity leads to a deterioration of bread
quality. In the studied sample, the preferred falling numbers (Herger, 2018; Lipka, 2017) were
250 seconds. However, this trait is very variable because it strongly depends on weather conditions.
Thus, in the unfavorable and humid 2020, the enzyme activity was extremely high and amounted to
61 seconds. At the same time, there were 5 varieties with a lacking enzyme activity that did not
break down starch well enough; their falling number ranged from 114 to 189 seconds. In years with
favorable precipitation, the activity of a-amylase in the grain decreased and the falling number
reached 350 seconds (in the variety from Long 98-5582 x Yelegiya Mironovskaya). The varieties
from Amurskaya 1495 x Lada (241 sec.), Altayskaya 325 x Omskaya (247 sec.), Krasa x Darya’
(262 sec.), Alexandrina x KSI-16 (277 sec.), Long 98-5582 x Leguan (272 sec.), and Kef eng 11 x
Yelegiya Mironovskaya (256 sec.) combinations were closest to the optimal falling number.

The compensatory ability of the standard variety was 220.5 seconds, while the closest to it were
varieties from combinations (Khabarovichanka x (F9 x Dalnevostochnaya 10)) x Primorskaya 39
with 246 seconds, Altayskaya 325 x Omskaya with 218 seconds, and Long 98-4723 x
Altayskaya 530 with 215 seconds. Compensatory ability can vary a lot among different varieties,
from 62.5 seconds in the Lira x k-56104 combination to 215.5 seconds in Long 98-4723 x
Altai 530. Stress tolerance varies as well, from 0 in the Altayskaya 325 x Kef eng 11 to -289
in Long 98-5582 x Yelegiya Mironovskaya. The optimal balance between compensatory ability and
stress tolerance was observed in the variety from the combination Altayskaya 325 x Omskaya (-58).

The study of grain quality of new varieties of spring wheat obtained by hybridization using
different ecological and geographical origin of source material revealed valuable wheat varieties
among them. Table 4 lists the best spring wheat from the competition nursery (Photo 5),
the parental forms of which came from Siberia (Novosibirsk and Krasnoyarsk) and China.
These varieties met the requirements for strong or valuable wheats in most parameters during the
3 years of our research. Among them, the variety from the Long 98-4723 x Altayskaya 530
combination should be noted separately, which produced a fairly good yield (3.5-5.0 t/ha) and
corresponded to strong wheat in all quality parameters of its grain (Table 4).

Varieties based on Altai breeds had high gluten content, but were inferior to the aforementioned
varieties in the rest of parameters.

The compensatory ability of some new varieties was higher than that of the standard variety
judging by the weight of 1000 grains, gluten content and falling number. There were some varieties
with the best vitreousness and natural weight, but they were still inferior to the standard variety
DalGAU 3. Most of the new ones were more stress tolerant compared to the standard. Table 5 lists
the best varieties according to their adaptiveness parameters; the most promising among them is the
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variety from the Long 98-4723 x Altayskaya 530 combination, which is also the best in terms of its

technological qualities.

The Altai varieties, used as parental breeds, produce varieties with high gluten content, good
compensatory ability and high stress tolerance.

Photo 5. Nursery of variety testing (photo by N.M. Teryokhin).

Table 4. Quality parameters of the best new varieties of spring common wheat from the

competition nursery of the Far Eastern State Agrarian University (average for 2020-2022).

. . Weight | Natural | Gluten | Falling
Varieties from Vitreous- .
. . L. of 1000 | weight, [content,|number,
different combinations ness, % . o
grains, g g/l Yo seconds
DalGAU 3 crangapt 76.0%* 30.4 786.7*% | 27.7F% | 211%**
Krasa x Darya' 46.0 30.3 715.0 32.0%* 125
Krasa x Darya? 36.7 30.9 705.0 29.7#* 128
Aleksandrina x KSI-16 23.0 30.6 731.7* 25.3%* 168
Katyusha x DalGAU 1 23.0 35.1 745.0% | 31.0%* 159
Long 98-4723 x Altayskaya 530 71.0%* 31.9 765.0%* | 33.0%* | 23]%*
Long 98-4723 x Long 98-5582 32.0 26.3 730.0% | 32.0%* 174
Long 98-5582 x Yelegiya Mironovskaya 56.0* 28.8 716.7 36.0%* 176
Long 98-5582 x Leguan 48.3 35.7 721.7 30.3%* 149
Kefeng 11 x Yelegiya Mironovskaya 38.0 36.0 746.7* | 31.0%* 131

Notes to Table 4: * — values required for the valuable (protein > 13-14%, gluten > 28%) wheat
varieties, ** — values required for the strong (protein > 15%, gluten > 28%) varieties.
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Table 5. Adaptiveness parameters of the best varieties of the spring common wheat among the new
ones of the DalGAU breed from the competition nursery (average for 2020-2022).

Vitreous- Weight Nafural Gluten | Falling

Varieties from o of 1000 weight, [ content, [ number,

different combinations ness, % grains, g g/l % seconds
X* Y*k*k X*k Y** X* Y** X* Y** X* Y**
DalGAU 3 crangapt 73.5]-29 | 30.6 |-6.3| 775 | -70 |28.0| -6 | 220 |-231
Anraiickast 325 x Amurskaya 1495 851 -5 1263 |-43| 720 | -20 |30.5|-1| 110 | -54
Anraiickas 325 x Omskaya 38.5|-17 | 24.5 |-2.8| 725 | -10 |31.5| -1 | 218 | -58
Kpaca x Darya! 46.0| -4 | 303 |-0.5| 715 | -60 |32.0| -4 | 125 |-117
Katyusha x DalGAU 1 23.0| -2 | 35.1 [-2.2] 745 | -50 |31.0| -4 | 159 |-152
Long 98-4723 x Anraiick 530 69.5| -17 | 32.0 |-5.6|757.5| -55 [32.0| -4 | 215 |-203
Long 98-5582 x Leguan 47.5|-53 | 36.5 |-5.4|712.5| -65 |30.0|-14| 166 |-211
Kefeng 11 x Yelegiya Mironovskaya |50.5| -25 | 33.8 |-7.0|742.5| -55 |31.0(-10| 159 [-193

Conclusions

1. When the complex of studied technological properties and adaptiveness parameters are
considered, the most valuable variety is the one produced from the combination Long 98-4723 x

Altaiskaya 530.

2. Varieties from China and the Siberia (Novosibirsk, Krasnoyarsk) offered the best traits of
grain quality traits suitable for the environmental conditions of the Amur Region; they produced the
most promising breeds. Chinese varieties provided good compensatory ability in terms of
vitreousness, natural weight and gluten amount, but a low stress tolerance according in terms of
gluten amount. Altai varieties used as parental forms make it possible to obtain breeds with high
gluten and a good compensatory ability, as well as with high stress tolerance.

Funding. This work was carried out as part of the state task “Creation and Study of Spring Soft
Wheat Source Material in Environmental Conditions of Amur Region for Obtaining High-Yielding

Food Varieties”.
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AJAIITUBHOCTBb HOBBIX COPTOB SIPOBOM NMIIIEHUIILI JAJIBHEBOCTOYHOM
CEJIEKHHUHA 11O HEKOTOPBIM TAPAMETPAM KAYECTBA 3EPHA

© 2023 r. H.M. TepexuHn, JI.H. Mumenko, M.B. Tepexun
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[Toctymuna B pemakmuto 02.10.2023. ITocme qopadorku 01.11.2023. IpunsiTa k myomukammu 15.11.2023.

B craree mpezicraBieHbl pe3ynbTaThl MHOTOJIETHEH CEIEKIMOHHON paboThl MO CO3JaHUI0 COPTOB
S[pOBOﬁ MSATKOMR IIIICHUIIBI, HpHCHOCOGHeHHBIX K CHCI_II/I(i)I/IT-IeCKI/IM OKOJIOTUYECKHUM  YCIIOBUAM
AMYpPCKOIl 00IIacTH, OTHOCSINEHCS K 30HE PUCKOBAHHOrO 3emiienenusi. [IpoBefieH CpaBHUTEIbHBIH
aHanmu3 30 HOBBIX COPTOOOPA3IOB SPOBOW MIIEHHIIB U3 MUTOMHHUKA KOHKYPCHOTO COPTOWCITBITAHHUS
M0 KayecTBY 3€pHA M aJIAIITUBHBIM CBOWCTBAM COPTOB — KOMIIGHCATOPHOW CITOCOOHOCTH U
CTPECCOYCTOMYMBOCTH. 3aKJIaJKa ONBITOB MPOU3BOAMIACH TI0 CTaHJAPTHOW CXeMe€ B CEBOOOOpOTE
Hayuno-uccrienoBaTenbckoil  1a00paToOpuyl  CENEKIIMH  3€PHOBBIX KYIbTYp JlaJIbHEBOCTOYHOTO
roCcyIapCcTBEHHOTO arpapHoro yausepcutera (JlamsaeBoctouroro 'AY) ¢ 2020 mo 2022 rr. Hanbonee
LIEHHBIM TI0 KOMIIJIEKCY H3yYEHHBIX TEXHOJNOTHYECKHX CBOWCTB SBIISIETCS COPT M3 KOMOHMHAIMH
Long 98-4723 x Anratickas 530. KommencatopHass crmocoOHOCTh Oblia JIydmieli y copTa u3
komOmHaruu Kpaca x lanel’AY 1. Xopomas cTpeccoycTORIMBOCTh OTMEUCHA IO BCEM MPU3HAKAM Y
copTa u3 KoMOmHamu Anraiickas 325 x AMypckas 1495. B 06enx KOMOMHAITHAX OMBUTATEISIMH OBLITH
copra aMypcKod celeKIuW. bbum Tak e OmnpeeleHsl HambOolee NEepCIEeKTUBHBIE PErrOHbBI
MIPOUCXOXKJCHHSI COPTOB JIJISl HWCIIONB30BAaHUS B KAa4ECTBE POAUTENHCKUX (HOPM B THOMPHIU3AINH.
Kuraiickue n cubupckue copra okasairch Hanbolee IeHHBIMU JJOHOPaMH IIPU3HAKOB KadecTBa 3epHa
T yCIOBUA AMypCKoi 00acTd, OONBIIMHCTBO MEPCIIEKTUBHBIX 00PAa3IOB CO3[JAHO C MX YYaCTHEM.
Hcnonp3oBanne KATACKUX COPTOB JTa€T XOPOIIYI0 KOMIIEHCATOPHYIO CIIOCOOHOCTh MX ITOTOMKaM 10
CTEKIIOBUAHOCTH, HAType W KOJIWYECTBY KJIEWKOBHUHBI, OJHAKO OO0YCIaBIMBAaE€T HHU3KYIO
CTPECCOYCTOMYMBOCTD IO TOCIEeTHEMY MpHU3HAKy. Mcrmonp3oBaHHEe B Ka4eCTBE MATEPHHCKHX (HopM
aNTalCKUX COPTOB TO3BOJISIET MTOTYYaTh 00PAa3Ilbl, ¥ KOTOPBIX BEICOKOE COEPIKAHIE KICHKOBUHBI TIPH
XOpOIIel KOMIIEHCAIMOHHON CIIOCOOHOCTH COUETAETCS C BHICOKOW CTPECCOYCTONYHNBOCTBIO.
Qunancuposanue. Pabora BpIOMTHEHa B pamkax TeMbl [oczamanms «Co3maHue W H3ydeHHE
HCXOJHOTO MaTepualia SPOBOW MATKOW IIISHUIBI B yCIOBHAX AMYpPCKOW 001acTd I TOTYYeHUS
BBICOKOYPOYKaHHBIX COPTOB MPOJIOBOIILCTBEHHOT'O HA3HAYCHUSY.

Kuroueguvie cnosa: copt, macca 1000 3epen, HaTypa, CTEKIOBHAHOCTh, KIEHKOBHHA, amb(a-aMmiasa,
YHCIIO MAaJICHUS.
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[Moctynuna B penakuuro 25.10.2023. ITocne nopadotku 30.10.2023. IIpunsara k myOnukanuu 01.11.2023.

B paboTte mpuBeneH aHanM3 COCTOSHHS OPHUTOKOMILICKCOB OOJOTHO-OKOJIOBOIHBIX 3KOCHUCTEM
3apETyJIMPOBAHHBIX YYaCTKOB MAaJbIX PEK M HCKYCCTBEHHBIX BOJOEMOB HAKOIUTEIBHOTO THUIA
LEHTPaJbHBIX W FOKHBIX palioHOB Poccum, TpencTaBleHHBIH B COOTBETCTBHH C pa3pabOTaHHOMN
METOAMKOHN TpaHchopMaluu NpUOPEKHBIX IKOCHCTEM, HAXOAALIMXCS B MHTPA30HAIBHBIX YCIOBUSX.
OxapakTepr30BaHbl IONMEHHbIE OPHUTOKOMIUIEKCHI PAa3IMYHBIX MPHUPOIHBIX 30H EBpomeiickoii
yactu Poccun (cMelaHHble U IINPOKOIMCTBEHHBIE Jieca, JIECOCTEIH, CTENH U IOJIyITyCThIHN). JlaHHbIe
CE30HHOM W pa3HOTOJUYHON AMHAMUKHU MONMEHHOTO OPHUTOKOMILIEKCA MPUBEIEHBI 110 OCHOBHBIM
mokazareisiM TpaHcopmanuu (BUIOBOe pasHooOpasue u obwine). M3MeHeHus: BUIOBOTO COCTaBa U
o0mIus B COOOIIECTBAX NTHL OO0JIOTHO-OKOJIOBOJHOTO KOMIIJIEKCA OTMEUCHBI B CBSI3U C MEHSIOLICHCS
CWJION aHTPOMOTeHHOTO (BOJOXO3SMCTBEHHOW JEATENPHOCTH) M KIMMATHYECKOTO BO3JEHCTBHA
Ha HUX.

Kurouyesvie cnosa: VIBanoBckas obmacth, Tynsckas obmacts, Pecrybnmuka KanMbikusi, MOHUTOPHHT,
OUHAMHKa, OLEHKa, (pakTop BO3ACHCTBUS, CTENHAs 30HA, 30HA CMEIIAHHBIX M IIMPOKOIHCTBEHHBIX
JIECOB, JIECOCTEINHAs 30HA, TOWMEHHBIE 3KOCHUCTEMBI, pedHas IoKMa, HCKYCCTBEHHBIH BOJOEM,
AQHTPOTIOTCHHBIH (aKTOp, HWHTPAa3OHANbHBIA JaHAMA(PT, apuAW3alusl, THAPOJOTHYECKHH pPEXKHM,
KJIUMaT, OCaJKH, BIaKHOCTb, BHAOBOH COCTaB, YHCIEHHOCTb, IUIOTHOCTh HACENCHHS, OOWIIHE,
OPHHUTOKOMIUIEKCHI, OIS, peJKue Bupl, KpacHas kHUra, 00JIOTHO-OKOJIOBOIHBINA KOMILIEKC.
DOI: 10.24412/2542-2006-2023-4-140-176

EDN: DQYCCB

JloTonHEeHbI JaHHBIE IO U3YYEHHIO IKOJIOTUYECKUX MOCIEICTBUN BO3ICHCTBUS KIMMAaTHUECKUX
U AHTPONOIEeHHBIX (DaKTOPOB HA MNPUOPEKHBIE MPUPOJIHBIE KOMIUIEKCHI M HMX 3JEMEHTHI
(B 4aCTHOCTH, Ha NTHUII) 3aPETyIUPOBAHHBIX YYACTKOB PEUHBIX MONWM MaJblX PEK B LIEHTPaJIbHBIX
paiionax EBpomelickoii wactu Poccum B CpaBHEHMM € HAaKONMTEIbHBIMUA HCKYCCTBEHHBIMU
BOJOEMAMHM B IOKHBIX paloHax Poccum mnpu WM3MEHEHMM BOJHOIO PEXHMMa HMX TEPPUTOPHM
(ITarmoBanosa, 2016a, 2021). B paGote npuBeeHbI JaHHBIE TUHAMHUKH BUJJOBOTO COCTaBa U OOMIIUS
ITUL IPUOPEKHBIX IKOCHCTEM MOWM MaJIbIX PEK B LEHTpajbHBIX pailoHax Poccuu, mosyueHHbIe
B iepuog, 2019-2023 rr., B CpaBHEHUM C HMCKYCCTBEHHBIMH BOJOE€MaMHU HAKOIUTEIBHOI'O THIIA
crenHoi 30HBI Pecny6muku Kanmbikus (uccnepoBanus 3a  2008-2015 rr.), u3N0KEHHBIE
B COOTBETCTBUM C pa3pabOTaHHOM METOJUKOW TpaHCc(OpMaruu MPUOPEKHBIX HKOCHUCTEM.
CpaBHUTENBbHBII aHAJINW3 TO3BOJIMI YCTAaHOBUTH CBSA3b HW3MEHEHHS OCHOBHBIX IIOKa3aTelyieil
TpaHchopmaluu B cooOmiecTBaX MNTHIl  OOJOTHO-OKOJOBOJHOTO — KOMILUIEKCa  (BHIOBOE
pazHoOOpa3ue, OOWIMe) C W3MEHEHHWEM aHTPOTIOTEHHOTO BO3JCUCTBHS (BOIOXO3SHCTBEHHON
JeSITeIbHOCTH YeJIOBEKa) B KOMILJIEKCE C MEHSIOIMMHUCS, Hauboyiee 3HAUMMBIMU MPUPOAHBIMU
YCIIOBUSIMH (TUIPOJTIOTHUECKUN PEKUM BOI0EMA, TEMITEPATYPHBIN PEKUM, KOTUYECTBO OCAKOB).

VYcuneHne aHTPONOTEHHOM HArpy3kd MpU HM3MEHEHMH (OHOBOrO KiIMMara M YpOBHA
UCKYCCTBEHHBIX BOJOEMOB YacTO COINpPOBOXAAECTCA HAPYIICHUSAMH HMX BOJHOTO pEXHMA,
naHAmwadTHOM CTPYKTYphl, ITOYBEHHOI'O U pACTUTEIBHOTO TIOKpOBa, a TakXke pexuMa
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x03s1icTBeHHOr0 Hucrnoib3oBanus (Kyspmuna, Tpemxun, 2014, 2015, 2018; VYnanoma, 2010;
[Tpupoanbie koMIuiekcs ..., 2014, IllanoBanosa, 2016a, 20166, 2017, 2019-2022). CneactBuem
TaKuX HapYIICHUH OKPYXaloWled CcpeAbl IPUIIEralolIMX IOMMEHHBIX TEPPUTOPUM Ha
3aperyJIupoBaHHBIX Y4acTKaX peK, a TAaKKe MCKYCCTBEHHO CO3/JaHHBIX BOJOEMax HAKOMHUTEIbHOTO
THUIIA, SBIISETCS W3MEHEHHE MX BOJHOTO PEXHMa, KOTOPOE COMPOBOXKIACTCS TpaHCHOpMAIHUSIMH
MPUPOJHBIX SKOCUCTEM (B T.4. OPHUTOKOMIUIEKCOB), M3MEHCHUSIMU UX CTPYKTYpPHOH OpraHU3aIif
1 QYHKIIMOHUPOBaHUS. MOHUTOPUHT TpaHCHOPMAIUN 3KOCHCTEM BOJOEMOB Pa3HBIX MPHPOIHBIX
30H (JIECHOH, JIECOCTEITHOM M CTEIHOW), M3yUYCHHE UX AMHAMUKH TOJ BO3JCHCTBUEM MPHUPOIHBIX,
AHTPOTIOTEHHBIX (DAKTOPOB M KIMMAaTa, a TAKXKe OIMpPEICICHHE JOMM MX Y4acTHs B IMOJEPKaHUU
Y COXPaHEHUH BUIOBOTO pazHo0Opasus (Gpyiopsl v (hayHbl PETHOHOB SBISICTCS aKTyaJlbHONH HAYYHOU
npobnemoit. Mzyuenune e€ mo3BOMUT JaTh 3KOJOTMUYECKOE OOOCHOBAHWE JUISI MPUHATHS PELICHUN
10 HanOoJiee PAMOHATILHOMY YIPABJICHUIO 36MEJIIBHBIMA U BOJHBIMH PECypcaMH B IIEHTPAIbHBIX
U I0’KHBIX parioHax Poccun.

B pabote ObLIM HCIIONB30BAaHBI JIaHHBIC, MOJYyYEHHBbIE MO paHee pa3pabOTaHHON METOAMKE
OIICHKA HW3MEHEHUs MPHUOPEKHBIX OPHUTOKOMIUIEKCOB KaK OJIHOTO W3 Haubojee IIaCTUYHBIX
KOMIIOHEHTOB Ha3eMHBIX 3KocucTeM. OIleHKa MPOBOAWIACH IO BBISBICHHBIM JHArHOCTUYECKUM
MoKazaTessiM TpaHChOpMaIlii OPHUTOKOMIUIEKCOB B CBSI3M C HM3MEHEHHMEM BOJHOTO DPEXKHUMA
BOJOEMAa U TMPWIETAIINX K HEMY TEpPUTOPUN B PE3YJIbTAT€ YCUJIIEHUS AHTPOIOI€HHOTO
BO3JICHCTBUS. B MCIONB30BaHHON Memolduke oyenku mpancpopmayuu opHumogayrvl OG0IOTHO-
OKOJIOBOJTHOTO KOMILIEKCA MPH HM3MEHEHHH BOJHOTO PEXHMMa BOJOEMa W KiuMmaTa OblT y4TEH
Gaxmop unmpazonanrbHocmu.

MarepuaJjisbl 1 METOIbI

Paiion uccneoosanuii. B o0nacTe Hamero MHTEpeca BXOAWIM HCKYCCTBEHHbBIE BOJIOEMBI
HaKOIMMTEJIBHOTO THUIA CTEMHOM W MOMynycThiHHOW 30H PecnyOnuku Kanmbikum — o3epa Capna
u Jleen-XysicyH, a Takke 3aperyJupoBaHHbIE YYacTKU pycia MajblX pek — Bsspmbl (Oacceiin
p. KisizpMmel) 1 [ITanb JlecHOW 30HBI (CMEIIAHHBIX M HIMPOKOJMCTBEHHBIX JIECOB) M JIECOCTEITHOM
30HBI, PaCIOJIOKEHHBIE B UX BEPXHEM TEUEHUHU. BEpXOBbs 3TUX PEK UMEIOT CXOXKUE MapameTphl,
M03TOMY OHM ObUIM BbIOpaHbl B KauecTBE pailioHa uccienoBaHuil. /s HMX XapakTepHO Y3Koe
(mrmpuHa He mpeBblmaeT 5-15 M) u Herimy6okoe pycio (10 2.0 M), MaJblil YKJIOH U HU3Kasi CKOPOCTh
TeyeHus. bepera necuctble, yacTUYHO 3a0o0sioueHHble. VX BOJHBIM pexuM XapaKTepU3yeTcs
BBICOKMM BECEHHMM II0JIOBOJBEM, HU3KOM JIETHE-OCEHHEH MEXEHBIO C OTAEIbHBIMU ITaBOJAKAMU B
IIEpUOJT CWIBHBIX JIOKAECHM M YCTOMYMBOM 3UMHEH MexeHblo. Ha mccnenyeMbix —ydacTkax
npeoOasaeT CMELIaHHbI THN THMTAaHUS — CHEroBoe, JOXKJIEBOE, IOA3EMHbIE BOJBI, C
npeoOyiajlaHueM CTOKa 3a CYEeT TalbIX BOJ, TIJI€ OCHOBHYIO pOJIb B TOJOBOM CTOKE WIpaeT
cHerotasgaue — 60-80%, a MeHblIee 3HAUEHUE UMEIOT JOKJIeBO€ U IpyHTOBOEe nuTaHue — 20-40%
(Coxkomnos, 1952; Kopueesa, 2013).

B pabGore wucnonb30oBaHbl JaHHBIE OMYOJMKOBAaHHBIX JIUTEPATYpHBIX HCTOYHHUKOB U
KOMIUIEKCHBIX 3KOJIOTUYECKMX HaOJIIO/IEHUH, TOIYYeHHbIX B BeceHHe-JeTHui mnepuon 2008-
2015 rr. Ha mobGepexbe cTenHbIX BojoeMoB Peciyonuku Kanmbikuu (03. Capna u [een-XyncyH) u
B 2019-2023 rr. Ha NpUOPEKHBIX TEPPUTOPHSIX 3aPETyIUPOBAHHBIX YUaCTKOB MaJlbIX peK Bs3zbma u
ITtanp VBanoBckoit U Tynbckoil obnactelf, pacmojOXKEHHbIX B 30HE CMELIAHHBIX JIECOB U B
JIECOCTEITHOU 30HE.

JUis  OneHKM BIMAHUS ~KJIMMaThdeckoro (Qakropa Ha TpaHchopMaluio HOWMEHHBIX
OpPHUTOKOMITIIEKCOB 3a mepuoa ¢ 2019 mo 2023 rr. 6bUIM IpoaHAIM3UPOBAHbl APXUBHBIEC JTAaHHBIE
OmKaluX K pailoHy HMCCIeOBaHMM METeOCTaHLMH (CpeAHEeMECsYHbIe MOKa3aTeld OCaJIKOB U
temneparyp): 'MC Bonoso Tynbckoii o6nactu u I'MC TeiikoBo MBanoBckoit obmnactu (Jletonuch
noroasl, 2023). B paifoHe uccriegoBaHuii ObUIM OCYIIECTBIECHBI HAaOJIOAEHUS 3a CE30HHBIM
(MecsuHBIM) U3MEHEHHEM YpOBHS BoAbl. [ aToro ¢ ampens no ceHtsops B 2019-2023 rr. 6butn
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MPOU3BEIICHBI 3aMepbl YPOBHA BOAbl Ha p. [ITanb, Ha p. Bsazema — B 2020-2023 rr. B pe3ynbrare
MIPOBEACHHOTO aHaJM3a COOTHONICHUS MOKa3aTejeil Ce30HHOTO YPOBHS BOJbI U CPEIHEMECIYHBIX
0CaJIKOB ObUIA MOJIyYeHa YCTONYMBAsE KOPPEISLUS C BHICOKOU cTeneHbto goctoBepHocTH (r = (.98,
a=0.01). CnenoBarenbHO, MOJYYEHHbIE IOKa3aTeld MOTYT OBITh HCIOJNB30BAaHBI B OIECHKE
mpauncghopmayuu  oprumoghayusi  OGOJOTHO-OKOJIOBOJHOTO  KOMIUIEKCA TIpU  anpoOaruu
pa3paboTaHHON METOJIUKH.

B uccnenoBanuy ObUT MpUMEHEH MPUHIUI JTAHIIIA(QTHO-TeorpaduIecKoil CUCTEMBI SKOTOHOB
«onma—cyma» B.C.3aneraeBa (1997). OpHHUTOJIOTHYECKHE HWCCIACAOBAHUS BBIMIOJHEHBI I10
CTaHJIAPTHBIM METOAMKAM, MapIIPyTHBIM METOJOM B COYETaHHHM C pabOTOW Ha CTalHOHapax
(PaBkuH, 1967; Jlapuna u np., 1981; Vergeles, 1994). Pycckue u naTuHCKHE Ha3BaHUSI TaKCOHOB
nTHI TpuBoaiTcs B cooTBeTcTBUU co cBoakamu JI.C. Cremansta (1990, 2003) u E.B. KoGnuka
c coapropamu (2006). s aHanmy3a HACEJIGHWs] NTHI[ B OTISIBHBIX JIAHAMA(THBIX BBIIETAX
UCroJib30BaHa OanpHas mkana (taom. 1; Kysskun, 1962; Banyes, 2007).

Tadauua 1. CpaBHeHHE KaTETOPHUIl NTHUIL N0 MIKaJIaM OaJUTbHBIX OIEHOK OOWMIIMS, TPEI0KEHHBIX
A.IL Ky3zskuneim (1962) u B.A. Banyesim (2007). Table 1. Comparison of birds by their
occurrence and abundance, using the scales of A.P. Kuzyakin (1962) and V.A. Valuev (2007).

A.IlL Ky3sakun (1962), B.A. Baayes (2007)
Kareropust ntuig
ocoou/km? JJIS XHITHBIX MITHI, 0COOM/KM?
AobcomoTHo npeobianatomue (CCC) 100 u 6omnee 1-9
Muorouucnennsie (CC) 10-99 0.1-0.99

O6s1unblie (C) 1-9 0.01-0.09
Manouncnennsie (R) 0.1-0.9 0.001-0.009

Penxue (RR) 0.01-0.09 0.0001-0.0009
Ouensb penkue (RRR) 0.001 u menee 0.00001 u menee

B ocHoBy uccnenoBanus mnonoxeHa pazpaboTaHHas paHee METOJUKA OLIEHKU TpaHC(hOopMaluu
opHUTO(ayHbl  OOJOTHO-OKOJIOBOJHOTO KOMIUIEKCA TpPU HM3MEHEHHH BOJHOIO  PEXHMA,
rje yuuteiBasicss gaktop uHTpazoHaibHOCTH (IllanmosamoBa, 2018). CormacHo 3TOW METOAUKE U
Ha OCHOBAaHUM  MOJY4YEHHbIX  pe3ynpTaToB  (2012-2018rr.), 'y  BOJOEMOB  CMEXHBIX
KJIMMaToreorpa@uueckux 30H (CTEMHAas M MOJYNyCTbIHHas) ObUI OTMEYEH MHTPa30HAJIbHBIN
XapakTep, KOTOPBIA MPOSBISJICS B CXOACTBE PACTUTENBLHOIO IMOKpPOBAa MPUOPEXKHBIX OHOTOIOB,
OTJIMYHBIX OT THUMUYHBIX 30HAIBHBIX I[EHO30B, a TakXke B cxoiactBe (67% cxoactBa u Oosee)
BUJIOBOTO COCTaBa MNPHOPEKHOW OpHUTO(AyHbl KaK B IMEPHOJ THE3JOBaHUsS, TaK M B IEPUOJ
ce30HHbIX murpauui (Ilanosanosa, 2018). [ToaToMy Takue BOJIOEMBI MOTYT CIYKUTh OOBEKTaMU
U1l CPAaBHEHMSI U OLIEHKHU M YJIOBJIETBOPSIIOT TPEOOBAHUSAM HCIIOJIb3YEMON METOIUKH.

OCHOBHBIM METOJUYECKUM IOAXOAOM B HEW SABIAETCS IPUEM «OIBIT-KOHTPOJb», KOTOPBIN
MIpelycCMaTpuBaeT CPAaBHEHHE JTAHHBIX, TIOJYYEHHBIX B THE3I0BOM MEpUO/1 Ha BOJOEMaxX B YCIOBUSX
C YacTO MEHSIOUIMMCS YPOBHEM BOJbI BCJIEJCTBHE AHTPOIOTEHHOTO BO3JEHCTBHA M (POHOBOTO
KJIuMaTa («OTBIT») U Ha BOJAOEMAaxX, HaXOJALIUXCSA B YCIOBUSX, MPUOIMKEHHBIX K €CTECTBEHHBIM,
C OTHOCHUTEJILHO CTA0MIIBHBIM YCPETHEHHBIM 3HAYCHHEM YPOBHS U KIIMMAaTHUECKUMH ITOKa3aTeIsIMUA
(«koHTpOJIBY). [IIs1 OTAENBHBIX BOJOEMOB B paboTe OBLI HCIOJIH30BaH TPHUEM PAHKHPOBAHUS
CE30HOB PAa3MHOXKEHMSI 110 YCJIOBUSAM I'HE3JJ0BAHUS B Pa3HbIE 110 BOJAHOCTH rojbl. PaccMaTpuBanuch
M3MEHEHHUS OCHOBHBIX MOKa3aTeseld COCTOSHUS OPHUTOKOMIUIEKCA: YKCiia BUJIOB BCErO0 KOMILUIEKCa,
IUIOTHOCTH HACEJIEHUS HKOJOTMYECKUMX TpPYMNN BHIOB MO TPAAMEHTYy OOCBIXaHUS BOJOEMa
(oOBoHEHHME/OCYIIKA) M 3aBUCUMOCTH OT KJIMMAaTU4yeckoro ¢akropa (uM3MeHeHUsi (HOHOBOTO
rokasaTessl KiuMara: OCaJiki, Cpe/iHss MeCSYHas TeMIleparypa Bo3ayxa). B kauecTBe «KOHTpOISI»
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WCIOJIb30BAJINCh JaHHBIE BOJOEMa, HE HMEIOLIEro TEeHJIEGHIUMU K OOCHIXaHHI0/00BOJIHEHUIO.
Jlis ananu3a CBsS3W  BBIOpAaHHOTO TMoOKaszarenss W (akTopa cpeasl Obuta cosmaHa oOmmas
KJaccu(uKanus 1Mo rojaM KCCIEAOBAaHUN B 3aBHCUMOCTH OT CTENEHH OOBOJHEHHOCTH BOJOEMA,
KOTOpPOI COOTBETCTBOBaJla CHCTEMa TIpaJaluil IO IOKa3aTelsiM IUIOTHOCTH HaCelIeHUs MTHUIL
B IPUOPEIKHOM OPHUTOKOMILIEKCE: KOHMPOAbHbIU TON (IO OCYIIKH/OOBOTHEHHS BOJOEMA),
nepexoOHulti ToJ (BHE3aITHOE M3MEHEHHE YPOBHS BOJBI B BOJOEME) — PE3KOe COKpallleHHWEe BUJOB-
WHIUKATOPOB U WX IUIOTHOCTH, 9KCMPEeMAnbhbill («nioxoily) ron (MCCylleHue/3amuBanue, | roa
MocJie Pe3KOro M3MEHEHUs IOKa3aressi OOBOJHEHHOCTH — HE3HAYMTEIbHOE MPUCYTCTBHE BHUIOB
WH/IWKATOPHOW HKOJOTMYECKOW TPYIIbI, HampuMmep, JIUMHOQWIBHOW WIM JAeHAPO(PUIBHON),
neccumanvhulil («ouensv naoxoiy) oo (Il rom mociie M3BMEHEHHs MOKa3aTelsl OCHOBHOTO (akTopa
BO3/JICHCTBUS CPe/ibl) — [IOJHOE OTCYTCTBUE BUA0B HHIUMKATOPHOU SKOJIOIMUYECKOM IPYIIIBL.

ITo pa3paboTaHHOW METOJWKE W pe3yibTaTaM aHaliu3a KOJMYECTBEHHBIX MaHHBIX (2012-
2018 rr.) npubpexxHoi opHUTO(AYHBI CTEMHBIX BOAOEMOB CO3/aHa WKALA 8UO0B020 PA3HOOOPA3UsL,
KOoTopasi Oblja HCIONb30BaHa B HACTOAIEH paboTe Uid OLEHKU TpaHchopMmanuu OpHUTOGAYHBI
MOKMMBI PEK 30HBI CMEIIAHHBIX JIECOB W JIECOCTEIHOW 30HBI B PAllOHE MCCIEHOBAaHMI 3a MEPUOJ
2019-2023 rr. Illkana moKa3bplBa€T JOUHAMHUKY BHJOBOTO pa3HOOOpa3usi B MOWMEHHOM
OPHHUTOKOMITJIEKCE (B OCHOBHOM 3a CYET BHJIOB NTHIl JUMHOPMILHOW TPYIIIBI) TIPH OCYIICHUH A
O0OBOJHEHUU BOJIOEMA, B 3aBUCUMOCTU OT M3MEHEHHS IUIOMIA[N €ro BOJHOTO 3epKaja U o0bema.
OTMedeHa TeHACHIUS K COKpAIIEHHIO OMOPa3sHO00pas3ust IMMHO(UIBHBIX BUIOB P YMEHBIICHUN
IUIOHIA/IM BOJAHOTO 3€pKajia BoJoeMa U K yBenndeHuto — npu ooBogHenuu (Lllamosanosa, 2018).

Ocno6noti yenvio SBIAIOCH U3YyYEHHE IUHAMUKUA TNPUOPEKHBIX IKOCHCTEM HCKYCCTBEHHBIX
BOZOEMOB (B T.4. 3aperyjMpOBAaHHBIX YYaCTKOB MajbIX PEK) IEHTPAIbHBIX U IOKHBIX DPaliOHOB
Poccun ¢ mpumenennem pa3paOOTaHHON METOAMKH OLIEHKH TpaHC(HOpMaIi OPHUTOKOMILJIEKCOB
B CBA3M C HM3MEHEHHEM AaHTPOIOIC€HHOIO BO3JEHCTBHUS (M3MEHEHHE THUIPOJOTHYECKOr0 peKruMa
BOJHOTO 00bekTa) U (GoHOBOrO KiuMaTta. OObeKmom Ucciedo8aHuti CIIyKUIU OPHUTOKOMILIEKCHI,
aB KauecTBE npeomema UCCIeO08aHUll OINPENEIeHO W3MEHEHHE OCHOBHBIX IOKa3aTesel
OPHUTOKOMILJIEKCOB TPU H3MEHEHHHU BOJHOTO peXuMa Bojoema (0OChIxaHue/0OBOIHEHUE)
B YMEPEHHBIX M CEMHAPHUIHBIX palioHax.

HUtorom  uccnenoBanuit  2019-2023 rr.  crama  OLEHKAa  HU3MEHEHHS  NPUOPEHKHBIX
OPHUTOKOMIIJIEKCOB KaK OJHOrO W3 Hambosee IUIACTUYHBIX KOMIIOHEHTOB HAa3€MHBIX 3KOCHUCTEM
I10 BBISIBJIEHHBIM JIMarHOCTHYECKUM IIOKa3aTesIM M MX TpaHcQopMalu B CBS3M C W3MEHEHHEM
BOJIHOTO pEeXHMMa BOJOEMa W MPUJIETAIONIMX K HEMY TEppUTOpUN B pe3yibTaTe H3MEHEHUs
(OHOBOro KiIMMaTa M YCWIEHHS aHTPOIIOI€HHOTO Bo3zeicTBus. B ucnonwszyemont memooduke
oyeHKu mpaucgopmayuu opHumoghaynsvl 60JI0THO-OKOJIOBOIHOTO KOMIUIEKCA YUUTHIBAIICS (hakmop
UHMPA30HATLHOCMU.

Pe3yabTaTsl M 00Cy:KICHUE

M3MeHeHHe BOJHOTO pEXKHMMa MCKYCCTBEHHBIX BOJHBIX OOBEKTOB MpH  YCUJIEHUHU
aHTPONIOT€HHON Harpy3Ku Ha HUX (BOJOXO3SIIICTBEHHOH N1€ATEIbHOCTH Y€IOBEKA) B COBOKYIHOCTHU
C U3MEHEHUSIMH (OHOBOTO KJiIMMara (TeMIEepaTypHbI peXHUM, OCaIKH) CIIOCOOHBI OKa3bIBATh
CYLIECTBEHHOE BO3JIEHCTBHME Ha MpUJIETalole K HUM TEPPUTOPHUM, BBI3bIBas TpaHCHOpMaLuu
Pa3IMYHBIX IPUPOIHBIX KOMIIOHEHTOB (B T.4. OPHUTOKOMIUIEKCOB), UX CTPYKTYpHOW OpraHM3aluu
1 (YHKIIMOHUPOBAHMSI KaK B MPHOPEXKHBIX 3KOCHCTEMAaX, TaK M Ha IUIaKopax. OTa TeHICHIIHS
B PaBHOM CTEMEHM CHpaBeAiuBa JUIs OOJBIIMHCTBA HCKYCCTBEHHBIX BOJOEMOB, CO3JaHHBIX B
cepenuHe XX BeKka (KpyNHbIE BOJOXPaHWJIHUINA PAaBHUHHOIO THUIIA, 3aperyJIHMpOBaHHBIE YYaCTKU
CPEAHHUX M MAaJbIX pPEK) M PACIOJIOKEHHBIX B Pa3IMYHBIX NPUPOAHBIX 30HAX (AampoOWPOBaHO
Ha TEPPUTOPHUH LIEHTPAJIBHBIX M IOKHBIX paiioHoB) EBpomeiickoil yact Poccuu. B mpomecce ux
HKCIUTyaTalliy HaOJII0JIaeTCs M3MEHEHHe KOH(PHUIypaluud U peXHMa HCIOJIb30BAaHUS, BCIEJCTBHE
Yero MEHSETCd W XapakTep BO3ACMCTBUSA BOJOXPAaHWIMINA Ha MPWIETAIOIAE TEPPUTOPHHU.
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W3ydyenue pas3BUTHs 3TOrO IMpoliecca, BBISIBICHHE XapakTepa M CTENEeHH BO3ACHCTBUA
BOJIOXPaHWJIMIIA HA TPUOPEKHBIE TPUPOIHBIE KOMIUIEKCHI (B YACTHOCTH, IITHUIL), I0JIS YUaCTHS €T0
B TOJICP)KaHUHM U COXpAaHEHUU OMOpazHOOOpasusi PETMOHOB SIBISIIOTCS AKMYATbHLIMU HAYYHBLIMU
npobnremamu, U3ydeHUEe KOTOPBIX MO3BOJIUT JaTh HIKOJIOTMYECKOE OOOCHOBAaHUE JUIS MPUHSATHUS
pelIeHU# MO YIpaBiICHUIO UCIOJIb30BAHUEM BOJHBIX PECYpPCOB IIEHTPAJIBHBIX U HOXKHBIX PaliOHOB
EBporneiickoit wactu Poccun. [lo cux mop BiMsHHE BOJOXPAHUJIUINA HA OPHUTOKOMILIEKCHI Kak
OJTHOTO U3 HauboJiee MOJABMKHOTO KOMIIOHEHTA 3KOCHUCTEM M3Yy4€HO HEIOCTaTOYHO IMOJHO, YTOOBI
naBaThb OOOCHOBAaHHBIE OTBETHI U 3aKJIFOUEHUS HA BOMPOCHI MPAKTUKU M MPUHUMAThH OlEepaTUBHbIC
YIPABIEHYECKUE PEIICHUS C LEJIbI0 COXPAHEHMs] PECYpCHOrO IOTEHLMajga 3KOCUCTEM, B T.4.
BUJIOBOT'0 OOraTcTBa MTHULI.

[IpoGnema cocTOsSHUS HEKOTOPHIX BHJIOB NTHUI[ HAa MCKYCCTBEHHBIX BOJIOEMax IOJHUMAJach
HEOJAHOKPATHO YYEHBIMHU Pa3IUYHBIX pernoHoB Poccum B pabotax psga aBTopoB (Orapes, 1954;
Munopanckuii, 1961; Ka3zakos, 1976; Kpusenko, 1981, 1991; Casuukuii, 2002; Ilanko, 2008,
2009; MemxunoB u ap., 2011; degocos, Manosuuko, 2006; 3y0koB u ap., 2014). OxHako 1aHHBIE
9TUX HUCCJICIOBAHMM OXBATHIBAIOT JIUIIL COCTOSHHE OTHAEIBHBIX BUIOB, M3YUCHHE UX OHOJIOTHH,
YHCIIEHHOCTH, PACIPOCTPAHEHUS Ha JAHHBIX TEPPUTOPUSAX MU HE PacCMaTpUBAIOT MpoOiIemMy
KOMIUIEKCHO. OTAENbHBIX paboT N0 HW3YYEHHUIO COCTOSIHHS OpPHUTO(AyHBI HMCKYCCTBEHHBIX
BOJIOEMOB M UX TpaHC(HOPMAIUU B CBSI3U C YACTO MEHSIOLIUMCS UX BOJHBIM PEKUMOM HE HaWJEHO,
YTO MOJYEPKUBACT HOBU3HY HAITUX UCCIICOBAHUH.

3a Bech mepuop wuccienoBanuii (2008-2015 rr.) HCKYyCCTBEHHBIX BOJOEMOB B CTEMHBIX U
MOJIYIYCTBIHHBIX ~paiioHax PecnyOomuku Kanmbikuss HauOosbliee BUAOBOE pa3HOOOpasue
(6onee 80% oOT Bcex BCTPEUYCHHBIX BUJOB) B pa3Hble (EHONOTMYECKHE MEpHOibl (THE30BaHUE,
MPOJIET, JIETOBaHUE) OBUIO OTMEUEHO Ha MPUOPEKHBIX Teppuropusx o3ep Capma u [een-XyincyH.
[IpumeuaTenbHO, 9YTO OTMEUEHHBIE KPACHOKHIDKHBIE M PEAKUE I PErMoHa BUIBI COCTaBUIIU OoJee
60% penkoit opHutrodayHsl pernoHa. Takum 00pa3oM, MOXKHO cKa3arbh, uTo 03. Capna u /[leen-
XylcyH SIBISIOTCS cBOeoOpas3HbIMH pedyruymamMu OpHUTO(AYHBI, B T.4. B MEPUOJ MHUTPALHUU H
JETOBaHMUA. OTH  BOJOEMBbI  MpPEJICTaBISAIOT OCOOyH0  IIEHHOCTh B IIJIJaHE  COXPaHEHMUS
ouopazHooOpasuss Poccun, sBIsIOTCA KiIoueBOW opHuTOioruyeckoi Tteppuropueit (KOTP)
MEXIYHapOJAHOIO 3HAYEHHUs, BXOAAT B CHUCOK Pamcapckoil KOHBEHIMH, pacloiOXEeHbl Ha
TEPPUTOPHUH 3aKa3HUKA U OXPAHSIOTCSA HA perHOHATBHOM ypoBHE (puc. 1).

Ha no6epexne 03. Capnbl 3a Bech NEpHOJ] UCCIEI0BAaHUI ObLIO 3aperucTpupoBaHo 187 BUIOB
ntull (oTHocATes K 15 orpsgam, 38 cemeiictBam u 94 pogam). V3 HUX peaKuX U MajTOYMCIEHHBIX
BunoB st PO u pernona — 51 Bua, u3 koropsix 22 3anecenbl B Kpacnyro Kuury P® (2001)
C pa3IMuyHBIM cTaTycoM oxpanbl. Ha moOepexbe 03. [Jeen-Xyiacyn 3a Becb Hepuon
3apeructpupoBano 124 Buna nruil (oTHocATCs K 14 oTtpsimam, 33 cemelictBam u 87 poaoB), U3 HUX
peOKUX U MaJOYUCIEHHBIX BUAOB Mg P® u permona — 42 Buja, U3 KOTOpbIX 17 3aHECEHbI B
Kpacuyto Kuaury P® (2001). ¥ MHOrux oOHapyKE€HHBIX BHJIOB OBUIA JOCTOBEPHO MOJTBEPKIACHBI
MecTa THE3J0BaHUsl B PalOHE HUCCIEAYeMOTo BOAOEMA: KyIPSBBIA NEIMKaH, KOJMHIA, CTEMHas
TUPKYIIIKA, XOIYJIOYHUK, ITHIOKITIOBKA.

B nacTosiiiee Bpemsi TEppUTOPUH, HA KOTOPBIX PAacloioKeHbl crenHble o3epa Capna u Jleen-
XyJCyH, UCHBITBIBAIOT CHJIBHYIO aHTPOIOTE€HHYIO Harpy3Ky, B pe3yjibTaTe KOTOPOHl MPOMCXOIUT
TpaHcopmMaIis BUIOBOTO pa3HOOOpa3usi W YHCIEHHOCTH MPHOPEKHBIX OHMOIEHO030B. B mepuon
nccnenoBanuit  2010-2015rr. Ha 53THX BOJOEMax OTMEUYEHBl CYIIECTBEHHbIE W3MEHEHUS
THIPOJIOTUYECKOTO PEeKHMMa  BCIEJICTBUE YCUJICHHS BIHMSHHUS aHTPOMOTEHHOTO (hakTopa
(BOTOX035CTBEHHOM JIEATEILHOCTH ), & TAK)KE KIIMMATHYECKUX U3MEHEHUH.

Tak, B mae 2012 roga Ha o3epe Capna Obliia paszpylueHa gamMba B XBOCTE €ro BOCTOYHOM 4acTH,
y noc. Ilaran-Hyp (3a muotunoit). bonbimast yacts Bojabl BocTouHo# Caprbl Obula cHyleHa o
MPUYMHE TPOKIAIKH Ta30MpoBoAa OT noc. IDBAbIK K moc. llaran-Hyp uepes3 cepenuny Bogoema
(¢oro 1), uTo mpuBENO K 3HAYUTEIHLHOMY IaJECHHUIO YPOBHS BOJbl B OCHOBHOM 3ama/JHOI 4YacTu
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(82012 r. — moHMW)KEHHE HA 2 M), a TaKXe MOHMWKEHHUIO YPOBHsS TPYHTOBBIX Boj (YiaHoBa, 2014).
OTMe4eHO mepechbIXxaHHe MECTHBIX KOJIOAIEB B cocequux moc. Llaran-Hyp u OBnbik, BbI3BaBIIEe
cuipHBIE Tiepebon ¢ Bojgod (3amepsl YI'B He mnpoBogwinchk). 3HAYMTENBHO BO3pOCia
MUHepaiM3anusi Boabl B 03. Capma Juis 3TOro Mepuojia, a IToKa3aTeldd IepMaHraHaTHOU
OKHCJIIEMOCTH 3HAUUTEIBHO MPEBBICUIN HOpMY (YinaHoBa, 2014). Bee 3T0 CylecTBEHHO MOBIUSIIO
Ha MPUOPEKHBIE OHOIICHO3BI: PACTUTEIIBHBIA TMOKPOB (HAOJIOMAIOCh YIHETCHHE) W JKHBOTHOE
HaceJieHne. B mepByro odepenr Ha M3MEHEHHsI BOAHOTO PEXHMMa OTPEArHMpOBAIHM MTHULBI BOJHO-
0OJIOTHOTO KOMILJIEKCA: OTMEUeHa cMeHa coobtectB ntull (hoto 20, B). C oOMeneHneM BOCTOYHOM
YacTH BOJOEMa MCUE3IH KPYIHBIE BOOIUIABAONINE JTUMHO(MIBHBIE BUIBI NTHI (TyceoOpasHbIe,
MEJIMKaHOOOpa3Hble, aucTOOOpa3Hble) M CHIBHO COKPATWJIM CBOK YHUCIECHHOCTH JIPEBECHO-
KYCTapHHMKOBBIE BUJIBI — ACHApOdMIbHAS rpynmna (puc. 2, 3).
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Puc. 1. CymmapHoe 4HCIO BHIOB MTHI[ B Tpynmax OOWIHs MO IIKale Tpajaluii YHCIEHHOCTH
(benuk, 2000) B OpHUTOKOMITIIEKCAX KIIFOUEBBIX BogoeMoB Pecniybnuku Kanmeikus B 2008-2015 rr.
Yenosnvie o6o3nauenus: CCC — abcomotHo npeobnanaromuiit Bun, CC — MHOrouncnenusiii, C —
0ObIuHbIN, R — Manouucnennsii, RR — peaxuii, RRR — ouens peaxwuii. Fig. 1. Total number of bird
species in abundance groups according to a population scale (Belik, 2000) in ornithocomplexes of
key water reservoirs of Kalmykia in 2008-2015. Legend: CCC — absolutely dominant, CC —
numerous, C — common species, R — quite rare, RR — rare, RRR — extremely rare.

OmHaKo B TIEPBBIN T'OJI MOCIE CITyCKa BOJIbI, HA MEIKOBOABSIX BOCTOYHOI Caprbl ObUT OTMEUEH
KPaTKOBPEMEHHBI POCT YHUCICHHOCTH YaeK M KYJIMKOB, KOTOPBIA MPOJOIDKAICS 1O TOJHOTO
o0chIxaHus o3epa. Cpe TaHHBIX TPYII BUJOB B ATOT MEPHO]T HAOIFOAAICS JJaKe HEKOTOPBIA POCT
BUZOBOTO pa3HooOpa3ms. OTMe4YeHbl THE3JO0BBIE TIOCENeHHsl XOoAylnowyHuka (Himantopus
himantopus), MNoKIIOBKU (Recourvirostra avosetta), crennoit tTupkymku (Glareola nordmanni)
yepHOrosioBoil 4auiku (Ichthyaetus melanocephalus), a Taxxke w™anoit (Sterna albifrons),
qaiikoHocoit (Gelochelidon nilotica), csetnokpeuiont (Chlidonias leucopterus) n peunoit (Sterna
hirundo) xpauek. Takxxe TEpPUTOPHIO CTATH TOCEMIATh 0ojiee Me30(HITBHBIC BHJIBI: CEPBIN KYPaBIIh
(Grus grus), xentast (Motacilla flava) v sxentoronoast Tpsicory3ka (M. citreola).

[lepuon oOmeneHHMs: BOCTOYHOM dYacTH coBmays 1o cpokam (2012-2014 rr.) c ycuneHuem
apuaM3aliy  KiIuMaTta JTux Ttepputopuil. [lo maHHBIM MeTeocTaHuuu «Masbie [lepOeThiy,
3TOT MPOLECC XapaKTepu3yeTcs: OoOLIMM yBEIMYEHUEM BECEeHHe-JIeTHUX Temmneparyp Ha 0.6+0.2°C
1 OBICTPBIM HapacCTaHUEM TEMIIepaTyp BO3JlyXa B Hayaje JieTa, YTO 00YCIOBIMBAET PaHHEE HAYAI0
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Terioro mnepuona. B »ToT mepuon (Maii-aBrycTt) orMedaliach IPOJOJDKHTENIbHAs 3acyxa B
nostynyctelHHON 30He Kanmbikun. B Capnunckom paiioHe (mosymycTelHHas 30Ha) ¢ 2012 mo
2014 rr. BeINaJI0 HAUMEHbIIIEE KOJUYECTBO 0cankoB — 237-258 mm (Tamnunona, 2016). B 2012 r.
KOJINYECTBO OCAJKOB C ampesns 1mo uioHb He npeBbimano 10 mm. B 2014 r. B nepBoii aekaze mas
CpelHsisl CyTOouHas TemIepaTrypa Bo3ayxa mnepenuia yepe3 +20°C, a ¢ cepeaMHbl HIONS U 10
cepeuHbl aBrycra mnpeodiazana O4YeHb >KapKas U MPEUMYIIECTBEHHO cyxas mnoroja. bombiias
4acTb OCaJIKOB B 3TOM pailOHE NMPUXOJAUTCS Ha OCEHHMM U 3uMHUN nepuozs! (TamnunoBa, 2016).
bbulo ycTaHOBIIEHO,  YTO MOBBILICHHE  TEMIEpPaTypbl  MPU3EMHOro  cios  armochepsl B
BErCTALIMOHHBIM IE€PHOJ, CIIOCOOCTBYET CYIIECTBEHHOMY COKpAILEHUIO YU3HEHHOIO ILMKJIA
OOJBIIMHCTBA BHUAOB PACTEHHH 30HANBHBIX II€HO30B. Takum 00pa3oM, y MHOTHX 3JaKOBBIX
CMEIIAI0TCA CPOKH CO3PEBAHUS M PACTCHHUS MIPUCTYMAIOT K IUIOAOHOUICHUIO B 00Jiee paHHHE CPOKH,
MHOTJ]a HAMHOT'O PaHbIIIE OOBIYHBIX.

®oto 1. ['a3ompoBoa, MPOBEACHHBIM IO JHY BOJAOEMAa, W pa3pylleHHAas MOJNOpHas namba —
OCHOBHBIE TPUYMHBI OOCBIXaHUS BOCTOYHOM yacTu 03. Capma, mait 2012 r. (¢poto aBTOpa, 2016).
Photo 1. A gas pipeline running along the bottom of a reservoir (on the left), and a destroyed
retaining dam are the main reasons for the drying of the eastern part of Sarpa Lake, May 2012
(photo by the author, taken in 2016).

Ha mpunerarommx K BOIOEMY CTEIHBIX TEPPHTOPHUSAX OSTOT IPOLECC COBMANI C OCYIIKON
BOCTOYHOM YacCTH, YTO YCKOPHJIO MPOILIECC CO3PEBAHUS CEMSH Y MHOTHX CTEIHBIX BUJOB PacTeHUH
(cMenieHHe CpPOKOB Ha Hadaylio Mas). DTO B CBOIO OUYepeb BHI3BAIO YBEIMUYEHHE YMCICHHOCTH
MbIIIeBUIHBIX Tpbei3yHOB (bykpeea, 2018; Kapsxkun u np., 2016), B T.4. Majoro cyciuka u
OOBIKHOBEHHOH ITOJIEBKH, a TAK)KE CApaHYOBBIX, TAKUX KaK UTAIBSIHCKUHN MPYC, KOOBUIKH, capaHya
Mappokckas u nepenetHas. [loatomy ¢ 2012 1. Ha o3epe M MPUIIETAIOIIUX K HEMY 30HAJIBHBIX
[IeHO03aX (TOJTYNMyCTHIHHBIE YYaCTKA C JOMHWHHPOBAHWEM TIIOJIBIHM WM THUITYaKOBO-KOBBUIEHBIC
CTEIMHBbIE YYaCTKU C YMEPEHHOW MacTOWIIHON Harpy3koil) ObT OTMEUYEH BCIUIECK YUCIECHHOCTH
Majoro cycinuka (Spermophilus pigmeus) — OCHOBHOTO KOPMOBOTO OOBEKTa CTEMHOTO opja |
MBILIEBUIHBIX TPBI3YHOB, TaKWX Kak oOlecTBeHHas cepass mnoneBka (Microtus socialis),
cnemyimonka oObikHOBeHHast (Ellibius talpinus), nomoBas wmbuimb (Musmus culus), Mablid
(Allactaga elater) u Gombmionr (A. jaculus) tymkanuuku (ILlamoBanoBa, 2017). VYBenuueHue
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KOpPMOBOH 0a3bl OOJBIIMHCTBA XMIIHBIX BHJIOB NTHUIl PETHOHA, B T.Y. PEAKHX, COIPOBOXKAAIOCH
cTa0MiIM3aluel MX MOMYJSAIHA, Y OTAEIbHBIX BHJIOB OTMEUEH HEKOTOPBIH POCT YHCIEHHOCTH
(crenHOM Ope, MOJIEBOW JIyHb, KypraHHUK, nepOoHuK). Kpome Toro, B B etHuit nepuoz 2015 roxaa,
110 HaOJIOAECHUAM psiia aBTOPOB, OTMEYEHO OTCYTCTBHME OOJIBLIIOIO KOJMYECTBA I'Hyca (MOIIKH) IO
cpaBHeHHUIO ¢ 2013 r., 4TO TaKKe MOJOKUTEIBHO CKA3aJI0Ch Ha COCTOSIHUM HOIYJISLIMA HEKOTOPBIX
BHJIOB XHUIIHBIX NTHI] (BBIX0JI€ NMTEHIIOB) U obecreunio ux poct (Kapskun, 2016).
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Puc. 2. Bugooe pa3noo6pazue 03. Capmna B nepuog ¢ 2008 mo 2015 rr.
Fig. 2. Species diversity of Sarpa Lake in 2008-2015.

Puc. 3. BunoBoe 60raTcTBO NTHUI] pa3HBIX 3KOJOTHUYECKHUX TPYIII B IPUOPEKHOM OPHUTOKOMILIEKCE
03. Capna. Fig. 3. Species richness of birds from different ecological groups in the coastal
ornithocomplex of Sarpa Lake.

W x0T B 11€70M CyMMapHasl YMCICHHOCTh NTHI] Ha BOJOEME CHHU3WIACh, HA 3alaJHONW YaCTH
Capripl  HaOroaszcs BCIUIECK YHMCICHHOCTH HEKOTOPBIX HauOoJiee IUIACTMYHBIX BUAOB ITHUI]
(ualikoBble M KYJIHUKH). BTN 3apeructprupoBaHbl MHOTOYHCIIEHHBIE KOJOHUHM XOXOTYHBU, PEUHOMI
Yailki, peyHOM, 4YalKOHOCOHM, CBETJIOKPBUION M Majoi Kpauek. B Mae-uroHe Ha moOepexbe
3amagHod wactu (Baxp. llaram-Hyp) B J0cTaTo4HOM KOJIMYECTBE PETYISIPHO OTMEYAIICS
yepHOToyioBeIi X0xoTyH (100 ocobGeit Ha 1 kM OeperoBoii nuHuHM). Ha BeceHHeM mpoleTre u
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JICTOBAaHWHM W3 KYJIUKOB OTMEYEHBI UYEPHO300MK, KPACHO300MK, OOJBIION KPOHIIHEN, OOJbIION
BEPCTCHHHUK, MOPOJYHKA, 30JOTHUCTas plKaHKa, KaMHemapka. B J0CTaTOYHOM KOJIHYECTBE
oOHapyKEHBI THE3I0BBIC TIOCETICHHS BUIOB MaJIOW KPAuyKH, IIUIOKIIOBKH, XOTYJIOYHHKA U CTCTTHON
TUPKYIIKA — BUIOB, 3aHeceHHBbIX B Kpacupie kauru P® (2001) u Kanveikuu (2013). Takke 6110
OTMEUYEHO YBEJIMYCHHE YHUCIICHHOCTH THE3IAIIMXCS 37CCh IAlIeBBIX (cepasi, pbDKas, OoJbIias
Oenmast m manas narum). Ha Bomoeme 3aperucTpupoBaHbl BCTPEYM KBAaKBbBI, OOJBIIOW W Majod
BBITICH.

B) r)

®oto 2. Tpanchopmanus OMOTONOB BOCTOYHOM yacTu o3e3pa Capma mpu ocylmieHuu: A — 10
ocyuieHusi, KoHTpoab, mail 2011 roma, b — Hawano cHuxeHuss ypoBHsa, Maii 2012 roma, B —
oOceixanue, Mait 2013 roga, I' — monHast ocymika Bogoema, Mait 2014 rona (doto aBTopa, 2016).
Photo 2. Transformation of biotopes east of Sarpa Lake during draining: A — before draining,
control (May 2011), b — early stage of water level decrease, May 2012, B — drying, May 2013, " —
complete draining of the reservoir, May 2014 (photo by the author, taken in 2016).

Osepo [leeo-Xyncyn no 1970-x TOAOB MPEACTaBIIO COOOW HEOOJBIION JIMMaH B YyCThe
p. Amkynb, mnepechIXawmUd B JieTHee BpeMs. Ero ruaposornyeckuii pekuM IOJHOCTBIO
OTIpeAEIAeTCS KIMMAaTHYECKUMH YCIOBUAMH. [IUuTaHne o3epa orpaHNYMBaIOCh BECEHHUMH TaJIbIMU
BoJAaMH ¥ aTMocepHbIMU  ocankamu. OpnHako 1mocie crpoutensctBa B 1960  romy
UYepHozemenbckold  00BogHUTENbHO-OpocuTeNnbHOM cucteMbl (HOOC) ©  3eMISHOM TIOTHHBI
OHO TIPEBPATHIIOCh B IIPUEMHMK JPEHAKHO-COPOCHBIX BOj (TUIomans BogocOopa — 1938 km?),
nocrynatonx 13 YOOC mo xanay YC-3, oTKyAa HOCTyHajJlo OCHOBHOE IUTaHUE B BOJOEM
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(VmanoBa, 2010). [To kanamy YC-3 Boaa nocrynana u3 Yorpaickoro BooXpaHuiuIia (B OCHOBHOM
copocHas Boma u3 OacceitHoB p. Tepeka u Kymbr). B 2006-2008 rr. Boga mo kanamy B 03. Jleen-
XyJlACyH HE TOCTyIaja B CBSI3UM C PEKOHCTPYKIMEH IUIOTHHBI HA BOJOXpaHWJIHUIIE (IIPU CIyCKe
MPOM3O0IIIO COKpAIllCHWE TIUIONIaJX BOJHOTO 3e€pKajga a0 MepTtBoro obOwvema). Ilo 2010T.
BKIJIFOUMTEIHHO YPOBEHb BOJIOEMa OCTaBalicsi Ooyiee-MeHee CTaOMIbHBIM (MaKCHMalbHas TIyOWHA
He npeBblimana 2-2.5 m). Ero nutanue B OCHOBHOM MPOUCXOIWIO 32 CYET €CTECTBEHHOIO0 MPUTOKA
(BeceHHHE Tayble BOJIbI U aTMOC(EepHBIC OCa/IKH) U HAaKOTUIEHHOH paHee Bojsl u3 YOOC.
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Puc. 4. Tpancdopmaliusi OCHOBHBIX TAKCOHOMHYECKHX T'PYII BUAOB MTHUI] OOJIOTHO-OKOJIOBOIHOTO
KOMILJIEKCa B CBSI3U C U3BMEHEHUEM BOJHOTO pexkuma Bojgoema Capra. Fig. 4. Transformation of the
main taxonomic groups of bird species in the swamp-wetland complex due to changes in the water
regime of Sarpa Lake.

C 10ra-BoCTOKa BOAOXPAHHWJIHUILE OTPAHUYECHO 3eMIITHOM MOAMOpHOM nam6oit amuHoi 2550 M
U mMpuHOM 1o rpedHI0 4.5 M, KoTopas cAep)KuBaeT Iuomans ero pasnuBa. llo 2010T.
BKJIIOYMTEIBHO JamOa Takke HaxoAusdach B aBapUMMHOM COCTOSHUU. Ee peMOHT OKOHUYaTeNbHO
3agepmmiics k 2011 r. (Hoxman ..., 2011). B 2006-2010 rr. Ha BoJloeMe OTMEUYEHO IPEBLIIICHUE
UCIApsieMOCTH HaJ OCaJKaMU B TEUEHHUE T0Jla, KOTOPOE COINPOBOXKAAIOCH €KETOAHBIM POCTOM
MUHEpalu3aluu ¢ yBenndeHueM K oceHu (Ynanona 2008, 2014). [locne 3aBepiieHusi peMOHTHBIX
paboT ocHOBHBIX ruApocoopyxkeHuit 03. Jleen-Xyncyn (2010-2011 rr.) u mmotunsl Yorpaiickoro
BojoxpaHwiuiia (3aBepuieHue pemonta — 2008 r., akTuBHOEe HamojgHeHue — ¢ ampens 2013 r.)
HaYaJICs aKTUBHBIN cOpoc BoJIbI U 3apeiOieHue (¢hoto 3).

Ha o3epe ormeuatorcs peskue moabeMbl ypoBHs Boabl ¢ mapta 2011 r. COpoc Boasl ObLT
OCYILECTBIIEH B HECKOJIBKO 3TAIOB: MEPBHII MoabeM — B MapTe 2011 r., moBTOpHBIH 606110 cOpOC
BobI U3 KaHanma YC-3 — B mae 2011 r. OmHOBpeMEHHO cO cOPOCOM BOJIBI OCYIIECTBIISIICS 3aITyCK
MaJIbKa MPOMBICIOBBIX BUIOB PBIO (ca3aH, Oenblil amyp, TosicTonoOuk, miyka). [logsem ypoBHs
BojioeMa B 03. Jleen-XyicyHnpuBen K 3HAYUTEIILHOMY OOBOJTHEHHUIO €r0 MPUOPEKHBIX TEPPUTOPHIA.
ITon BoMOM OKazanMch MOJIOCAa TPOCTHUKA, MPUOPEKHBIE JTYTOBBIE PACTUTENIbHBIE COOOIIECTBA C
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MOJIOCOM TaMapuKca, 3aTeM IIOCIIEIOBAJI0 3aWJIEHHE MEJIKOBOJHBIX ydacTKoB Bojoema. [lox Bomy
yuuta Ooinbliasg YacTh IUIOINAAM TPUOPEKHBIX IULDKEH W HEKOTOpPhIE BHYTPEHHHE OCTpPOBA
AJUTIOBUAJIBHOTO IIPOUCXOXKIEeHUs. II0BTOpHBIE COPOCH! BO/IBI OCYIIECTBIISUIUCH €IIE HECKOJIBKO pa3
B MIOHE 3TOro ke roga. B mociencTBue mnoAoOHBIE pe3kue COPOCHI BOABI C IOXOXKEH
NEPUOJUYHOCTbI0 OTMEUAINCh Ha MPOTSIKEHUM BCEro Inepuoja uccienoBaHui (mo 2015r.
BKJIIOUUTENBHO). [Ipy KakaoM TakoMm cOpoce aMIuIuTyna KojeOaHus YpOBHS BOJBI B BOJIOEME 3a
cytku cocrapisuia oT 20 1o 50 cm. COopoc Bozbl MOT AUTHCA 2 cyTOK. B mae-urone 2015 r. copoc
BOJIBI OCYIIECTBIISUICS PETYJSIPHO, 4Yepe3 Kaxaple 2 Helenw. B mrTore Boga pacrnpocTpaHHIIACh
JaJIeKO B XBOCT BojtoeMa. Ha Bojioeme fieiicTBOBaIN HArOHHBIE BETPOBBIE IIPOLIECCHI.

®oto 3. O3. Jleen-XysicyH 10 Hayajga €ro MCHOJIb30BAHMS B KauyecTBE PbIOOPA3BOAHOIO B Mae
2010 . (A) u mocne copoca Bonsl B mae 2011 r. (b, B, I'; poto aBropa). Photo. 3. Ded-Khulsun
Lake before it was turned into a fish hatchery in May 2010 (A) and after the discharge of its water
in May 2011 (b, B, I'; photo by the author).

JlaHHbIe MEpONPUATHS BbI3BAJIM TPAaHCPOPMALUIO MPUOPEKHBIX COOOLIECTB KUBOTHBIX, B T.4.
opHuTodayHsl. Cepbe3HO MOCTpadald MHOTHE BHJbI NTHUI[ OOJOTHO-OKOJIOBOJHOTO KOMILIEKCA,
BKJItOuas Bupl u3 crrcka Kpacueix kuHur (2001, 2013). IIpakTrueckn ucuesnny rHe30BbIE KOJOHUH
BECIIOHOTUX (KYIPSBBIN TETUKaH, 0OJbIION OakiaH), KOJIMUIlKI, amieBbiX. [1oa BogoN oka3aimch
rHe3/la HEKOTOPBIX TMAaCTYIIKOBBIX (JIbICYXa, KaMbIIIHUIA, Majblii IOTOHBIII), YaWKOBBIX
(4epHOTOJIOBBI XOXOTYH) M HEKOTOPBIX TIyceoOpa3HbIX (cepblil Tych, cepas yTKa, KpSKBa,
KPacHOTOJIOBBIN HBIPOK). O6unue nuMHopuiabHbIX BUI0B B 2011 1 2012 rogax Obl10 3HAUUTENHEHO
HIKe OOBIYHBIX TOKa3ateneit (puc. 5, 6). Ha Bogjoeme B OCHOBHOM OBLITM OTMEUYEHBI XOJOCTYIOIIHE,
T.€. HE pa3MHOXKAIOIINECs 0OCOOM 3TUX BUIOB.

Takxke CTOMT OTMETHTHh JeHCTBYIOIUN (akTop OecrnokoiicTBa Ha BojoeMax PecmyOnuku
KanMmplkun B paiioHEe HCCIENOBaHMM B BHJAE HECAHKIMOHMPOBAHHOM BECEHHEW OXOTHI Ha
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BOJIOIUIABAIOIIMX, KOTOpas OKa3bIBAaeT 3HAUMTENbHOE BIMSHHME HA BHJIOBOE pa3zHOOOpazue u
YHUCJICHHOCTh BHJIOB OOJIOTHO-OKOJIOBOJHOTO KoMmIuiekca. (OTMEYEHO COKpalleHHe 4YHcia
THE3IIMXCS nap KyzapsiBoro neinukana — ¢ 24 nap B 2010 r. 1o 8 map B 2012 r. B 2012-2015 rr.
MEeJTMKAaHbl TEPEMECTHIINCh B XBOCT BOJOEMa W OBLIM OTMEUeHbl Xojoctyromumu (B 2012 r.
oTMeueHa ctas u3 89 ocobeli KyapsBoro nenrkana u 11 po3oBeix nenukaHoB). B 2013 r. otMeuyeHsl
TOJIBKO 2 THE3JsAUIMecs Mapbl KyAPSBOrO MeNMKaHa B MPUOPEKHBIX IUIaBHIX (OJIU3 CTOPOKKH
ppIOX03a W Ha HEOONBIIOM COCETHEM OCTPOBKE y Oepera) COBMECTHO C OONbIIMM OakiIaHOM
(4 rHe3na) u konmuued (2 rHe3na). OTMEUYEHO YBEIMYCHHE YHUCIIA XOJIOCTYIOIIMX ITHIl B XBOCTE
Bojoema: 124 ocobu — KynpsiBbIi menukaH, 34 — po3oBbIA menukaH, 54 — xonmuna. Psgom c
KOJIOHHSIMU Ya€K OTMEYEHbI OJJUHOYHBIE THE3/1a IIMJIOKIIOBKH U XOyJI0YHUKA.
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Puc. 5. Bunosoe paznoo6pasue 03. Jleen-Xyncyn B nepuoa ¢ 2008 o 2015 rr.
Fig. 5. Species diversity of Ded-Khulsun Lake in 2008-2015.
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Puc. 6. PasHorommyHas IuHaMuKa OOWJIMS BHJOB NTHI Pa3HBIX OSKOJOTHYECKHX TPYIII
NpUOPEKHOTO OpHHUTOKOMITIEKca 03. Jleen-XyncyH B pe3ynpTare HW3MEHEHUS OOBOIHEHHOCTH
tepputopuu. Fig. 6. Yearly dynamics of abundance of bird species from various ecological groups
of coastal ornithocomplex of Ded-Khulsun Lake under the changes in the water regime of the
territory in.
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C 2013 mo 2014 rr. oTMEYeH POCT BUAOBOIO Pa3HOOOpPA3Ws W YHCICHHOCTH NTHUI[ OOJOTHO-
OKOJIOBOJIHOTO KOMIIJIEKCA, BEPOSATHO, 3a CUET YBEIWYEHUS KOPMOBOW 0a3bl (pHIOBI U
0eCro3BOHOYHBIX) U aIaliTAllMU MTUI] K PEryJIsipHBIM cOpocaM BOJIbI U3 KaHana (puc. 7).

B 5Ty roasl Ha BoJOEME OTMEUEHBI TakuMe BHJIbI, KaK KaMHEIIapKa, 30JI0THCTas piKaHKa,
KAaCIUUCKHIA 3yeK, 4epHO300MK, OOJBIION KPOHITHE, OOJBIION BEPETEHHUK U MIET0Jb. 13 XHUIIHBIX
IITUIL] — YEPHBIH KOPIIYH, OpJlaH 0eJI0XBOCT, KypraHHHUK, OOJIOTHBIN JTyHb, O0N0THAs coBa. OgHAKO
B 2015 1. 4MCICHHOCTH MTHUIL yHalla U3-3a BRIPAKEHHOTO (hakTopa OECIOKOMCTBA, B T.4. JIOBA PHIOBI
TpaJIoOM B Mae U ceHTs0pe, cOpoca BOJIbI U3 KaHAJIa KaXAble 2 HEAENH, a TAK)Ke MHOTOUYHUCICHHBIX
CE30HHBIX OCAJKOB B BECCHHE-JICTHHIA TIepuoj] ¢ Mas 1o utonb (LllamoBanosa, 201606).
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Puc. 7. PazHoronuuHasi AMHaMHUKa OOMITHSL HEKOTOPBIX OXOTHHYBHX MPOMBICTIOBBIX T'yCE0Opa3sHbIX
BU10B Ha 03. Jleen-Xyncyn B nepuoa ¢ 2010 mo 2015 rr. Fig. 6. Yearly abundance dynamics of
some commercial waterfowl species on Ded-Khulsun Lake in 2010-2015.

B xone uccrnemoBanus moOepexuil 3THX BOJOEMOB OBIJIO YCTaHOBJIEHO, YTO HauOouibliee
BHJIOBOE OOraTCTBO M YUCIEHHOCTH (pazHooOpasue) MmTuil OO0JOTHO-OKOJIOBOJHOTO KOMILUIEKCA,
B T.4. 3aHeCeHHBIX B KpacHble KHHUIHM, HaOJI0JaloCh B TOJbl CPEeJHEW M HU3KOH BOJHOCTH NPHU
OTCYTCTBHHM TPAaHUYHBIX COCTOSHUM BOAHOTO (aKkTopa W pe3Kux KoJeOaHWH  ypOBHS
(oO6BOAHEHHUE/OCYIIKA), a TAK)KE PEe3KO BBIpakKeHHOro (pakropa OecrokoiicTBa (0XO0Ta, TpaleHUe
ppIObI). OHAKO MpU JUIMTEITBHOM M PAaBHOMEPHO BBICOKOW OOBOJHEHHOCTH, IPHU OTCYTCTBUU
OOJIBIIINX CYTOYHBIX MOABEMOB BOJbI, Y IUMHODUIBHBIX BHIOB OTMEUEHA aJlalTallusl U HEKOTOpas
CcTaOMIM3aIUs BUIOBOTO Pa3HO00pasus M YUCIEHHOCTH (puc. 8).

I'upponornyeckuii pexxuM 3aperyInpoBaHHBIX YYaCTKOB MaJbIX PEK 30HbI CMEIIAHHBIX JIECOB U
necoctenHoi 30HbI (p. BsisbMa — MIBaHoBcKkas o6macts, p. [Itanp — Tynbckast 001acTh) NpuOINKEH
K €CTECTBEHHOMY M HE OKa3bIBa€T MOMEHTAJIHHOTO HETAaTUBHOT'O BO3/ICHCTBHS HA MOMYJISALUH MTHUILI,
oOWTAaOmMX B TpPUOpeKHOW 30HE. Mccrmemyemple y4acTKM pyclia peK 3aperyiupoBaHbI
HU3KOHAMOPHBIMU IJIOTUHAMU WJIM HACBIMTHBIMU J1JaMOaMu ¢ HU3KOW MPOITYCKHOM CHOCOOHOCTHIO.
OHHM WrparT poiib HEOONBIIMX PABHUHHBIX BOJOXPAHWJIHIN HAKOMUTEIHFHOTO THIIA, OCHOBHOE
Ha3HauYE€HUE KOTOPBIX — OPOIIEHUE MECTHBIX C/X YTOAMi, BOAONON CKOTa, a B YCIOBHIX TOPOJCKON
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TEPPUTOPUH Ha p. BsA3bMa — TPOMBINIUICHHOE UCIOJIb30BaHUE W IMHTHEBOC HA3HAYCHHE.
Pacnpenenenue croka BHyTpH Iojia Ha 3TUX y4acTKaxX MPOUCXOJUT HepaBHOMEpHO — 10 80% Bcero
o0beMa TOIOBOTO CTOKAa TPHUXOJIUTCS HA BECEHHEE TMOJOBOJAbE B MapTe-ampene ¢
MPOJIOJKUTEIBHBIM, 10 40 THEH mepruooM pasiuBa. Ha HUX OTCYTCTBYIOT YacThie M CIIOHTAHHBIC
MOJIBEMBI BOJBI C OOJBIION aMIUIUTYION KoJieOaHWs YPOBHSI B JIETHIOIO MEXEHb B HIOHE-HIOJIE
(mepuon rHe310BaHusA). [103TOMY B Heproja THE3M0BaHMs (KOHEI[ TOJOBOJbS — JICTHSAS MEXKCHD)
AJI UCCIICAYEMBIX YYACTKOB P. Bsspma u Iltanb XapaKTCPHO IIJIABHOC H3MCHCHHUC YPOBHS BOIbI
C MHHMMAJIbHOM aMIUTUTYI0M KOJIeOaHH#, HO ¢ pa3HBIM TEMIIOM €ro crajia (pe3Krue CKaukh YPOBHS
HaOII0IAI0TCS PENIKO).
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Puc. 8. PazHoroguuHas nuHammuKa BUIOBOIO pa3HOOOpas3usi opHHUTO(dayHbl BojoeMoB Capna u
Heen-Xyncyn B nepuon ¢ 2008 mo 2015 rr. Fig. 8. Yearly dynamics of species diversity of the
avifauna of Sarpa and Ded-Khulsun lakes in 2008-2015.

B xozne uccnenosanuii 2019-2023 rr. ycTaHOBIEHO, YTO B THE3J0BOM MEPHOJ B MPUOPEKHBIX
OPHUTOKOMITJIEKCAX OCHOBHOW CABUT JUHAMHKHA YHCIEHHOCTH U OOWIHMS OKOJOBOAHBIX U
BOJIOTUIABAIOIINX BUJOB MTHI[, THE3JSIMIUXCA B 30HE 3aluBaHus (UX TIEPEMEIICHUE |
nepepacrnpe/iesieHne), CBsi3aH ¢ 0COOCHHOCTSAMHU MPOTEKaHWs U 3aBEPIICHUS TMEepruo/ia MOIOBObS
B pa3HbIe TOJIbl MCCIEIOBAHUN (pa3Hble CPOKM HAMOOJBIIEro MOJbEMa YPOBHS BOJBI, Pa3iudus
B TEMIIAX U YPOBHE €€ ChaJa) M KINMAaTUYECKUMHU YCIOBUSMHU, KOTOPbIE MOTYT BBI3BIBATH
JOTIONTHUTEbHBIE TaBOAKM K Hauany uroHs (Kapramos, 1974; IllanoBanosa, 2018). OtMmeueHo,
YTO B TOJIbI C PE3KO MEHSIOIIMUMHUCS MOTOJHBIMU M THAPOJIOTHYECKUMH YCIOBUSMH B IMK CE30HA
pa3MHOKeHUs (Mali-ui0OHb) HAOJIO/IAeTCs CYIIECTBEHHOE IMepepacipeiesieHne YUCICHHOCTH TITHUIL
B 30HE 3aJIMBAHUS U U3MEHEHUE COOTHOIICHHSI OTACTbHBIX TUMHO(DUIBHBIX BUIOB U3 MPUOPEIKHOTO
OPHUTOKOMILJIEKCA. DTO MOXKET OKa3bIBaTh BJIMSHHWE Ha MEXIOJIOBYIO JIWHAMHUKY CYMMAapHBIX
nokasareneil uucineHHoctn u obwnus (Kapramos, 1974; T'omosatun, 2001; I'paxnman, 2002;
[[TammoBanosa, 2020, 2021). Tak, mpu pe3KoM MaJACHUH YPOBHS BOJBI U OOCBIXaHHH MEIKOBOIbS
Ha BOJIoeMe OBLIIO OTMEYEHO CTPEMHUTENTHHOE YBEIWYeHHE OOWIHS BHUIOB KYJIUKOB M COKpAICHHE
gyrucneHHoctu yrok (Kapramos, 1974; IllanmoBanosa, 2018), koTopble B CBOIO OuYepe/lb MOXKHO
CUUTATh UHOUKAMOPHLIMU BUIAMHU.

B xoxe mpoBenennbix wuccnemoBaHuit 2019-2023 rr. ObUIO OTMEYEHO CXOJICTBO BHJIOBOTO
coCTaBa W 4YHCIa BUIOB B MPUOPEKHBIX OPHUTOKOMIIEKCAX Ha MCCIEAYEMBIX TEPPUTOPHUIX MOUM
Maibix pek MBaHoBckoil u TynbCcKoi 007acTei, 9YTO CBHAETEIBCTBYET O CXOXKHMX OMOTOIMMYECKHX
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YCIIOBUSIX, KOPMHOCTH M BBIpaXKEHHOM (pakTope MHTpa3oHaIbHOCTH cpenbl. Tak, B moitme p. [Itanp
B BECEHHE-JIETHUN mnepuoj; (Mal-uIOHb) €XerogHo Bcrpewatorcs 105 BUAOB MTHI, KOTOPHIE
otHocsTCs K 11 oTpsinam u 24 cemerictBam. M3 Hux 104 nocTosIHHO THE3IATCS U COCTaBIAOT 65%
ot obmieit (182 Buma) raeznoBoit daynsl Tymnbckoi obmactu. Ha tepputropuu noiimsel p. Bs3eMma B
pailoHe wuccienoBaHuil OTME4eHO 115 NOCTOSHHO THE3IAUIMXCS BMJIOB, KOTOpBIE OTHOCATCS K
13 otpsimam, 31 cemeiicTBam, 65 pogam. M3 aux 17 3anecensl B Kpacayro Kuury P® (2001).

BumoBoe pa3HooOpaszue TrHE3M0BONM OpPHUTO(AYHBI MONMEHHBIX TEPPUTOPUN pPEK 000UX
Y4acTKOB HCCJIEIOBaHUN OTIMYAETCS HEOJAHOPOIHOCTHIO COCTaBa, B KOTOPOM MIpeodiafaroT
mumHoubHbIe (30% — Bsasema, 36% — [ltans) u nenapodwmibhabie Buabl (53% — Bssema, 42% —
[Itanp). DTa TeHOEHIMS NOITBEPKIACTCS pe3yibTaTaMHU aHalu3a SKOJOTMYECKHX TPy IO
obummio (puc. 9). Tak, cpeau neHAPODWIBHBIX BHIIOB HAHOOJBIIUM BHUJIOBBIM OOTaTCTBOM Ha
p. [Itans obnagaror rpynmnel MHOrouucieHHbIX (CC) — 25 m o6prynbix (C) BugoB — 13, a Ha
p. Bsazbma Beinenstorcss rpymnmbl 00br4HbIX (C) u MmanouucneHHblx (R) — mo 26 Bugos. Cpeau
JTUMHO(HUIBHBIX BUJOB Ha 000X y4acTKax peK Mpeo0IaatoT IPYIIbl OOBIYHBIX U MAJIOUHCICHHBIX
Buj0B: 14 u 11 Ha p. Iltanp, 9 u 23 Ha p. Bazsma. BunoBoe pazHooOpasue u oduinue ocTanbHbIX
SKOJIOTMUECKUX Tpynn He3HauuTenbHo (puc. 8). Takoe pacmpeneneHue mo TpymnmnaM OOMINS
COOTBETCTBYET HOPMAJIbHOMY pAaCIpENeICHUI0 BHUAOB B COOOILIECTBE, YTO MOATBEP)KIAET €ro
YCTOWYUBOCT.

Kak oTmeuaer psi aBTOPOB, u3MeHeHue YpoeHs 600bl 6 6000emMe SBISETCS OCHOBHBIM
(akTopoM BO3/AEHCTBUS HA MPUOpPEkKHBbIE OPHUTOKOMIUIEKCH (Menbuuuyk, 1968, 1974; Tomuuw,
Tomuuna, 1974; Books, 1985; IllanoBanosa, 3aBbsuioB, 2009). Ha Bomoemax ¢ 3aperympoBaHHBIM
CTOKOM pEe3KHE U 4YacThle KoJieOaHHs YpOBHS BOJIbI pa3HOM mepuoAnyHOCTH (¢ ammuTynou 0.5-
1.0 u Oonee) cnocOOHBI OKa3bIBaTh KpallHE HEraTMBHOE BO3JCHCTBHE HAa BOJOIUIABAIOLIUX U
Jpyrue BUJIbI ITULl OOJIOTHO-OKOJIOBOJHOTO KOMITJIEKCA, THE3IAINXCS Ha 3eMJIe HelaJIeKo OT ypesa
Bobl. OCOOEHHO OIacHBI I THE30BaHUs B MPUOPEKHON 30HE 3aJIIIOBBIE COPOCHI BOJIbI B UIOHE.
OTMmeueHo, YTO HeCTaOMIbHOCTh TUAPOPEKUMA B THE3TOBOM CE30H COMPOBOXKIAETCS MOBBIIIIEHHBIM
OTXOZOM SIWIl, YXYIIIEHHEM KOPMOBOW ©0a3bl W THOENBbIO BOJHOMW  PaCTUTEIHLHOCTH
(Ymakos, 1969a, 6; Epémuenko, 1984). Ho B To ke Bpems dacThie KojeOaHUs BOABI BHE MEPUOJIA
THE3/I0BAaHUS MOTYT OKa3bIBaTh HAa HEKOTOPBIC JTUMHOQPWIHHBIE BUIBI MOJOXKHUTEIbHBIA dPGEKT.
Tak, mpu TMOHWKEHMHM YPOBHS BOJbl Ha TMOOEpPEkKbE B 30HE OCYIIKA B OOJBIIOM KOJIHYECTBE
OCTaloTCAd BOJHBIE OECHO3BOHOYHBIE, a MpPH €ro MOAbEME B BOAY I[OMNAJAIOT Ha3eMHbIE
0€CIO3BOHOYHBIE, YTO CIOCOOCTBYET pACHIMPEHHUI0 KOPMOBOM 0a3bl MTHUI, KOPMSIIUXCS
C TIOBEpXHOCTH NouBbI WK Boibl (Books, 1985).

Ha yuwacTkax ¢ 3aperyiaupoBaHHBIM PEYHBIM CTOKOM OOJBIIMHCTBO BOJOIUIABAIOIINX U
OKOJIOBOJIHBIX BHJIOB TITHUIl, THE3IAIIMXCS B MPUOPEKHOW 30HE U HA MEITKOBOJBSX, MCIBITHIBACT
psMOE BJIMSIHHE BOAHOTO (paKTOpa M CIOCOOHO BBIIEPKUBATH JIMIIE OIpPEIeTICHHBIE MOPOTOBHIE
3HAYEHMS aMIUIUTY/bI KOJIeOaHUW YPOBHS BOJIbI B THE30BOM nepuo (10 1.0 M), He peBbIIIaronue
HOPMY pEakIMu BUJa Ha 3TOT QakTop. B mpoTuBHOM ciiydae (IIpH aMIUIMTYAE CYTOYHBIX WITU
pe3KuX Ce30HHBIX KoJjiebanuit or 1.0 M m Oosee) HaOmOmaeTCs 3HAYUTEIHHOE YBEIUUYCHHUE
MpolleHTa THOeNMM KIAaJoK BCIEICTBUE 3aJMBAHUS THE3IOBBIX CTalMii M OOIIee COKpalleHHe
YHCJIEHHOCTH THE3/I0BOM MOIMYJALNU, KOTOPOE B ATOM ciiydyae MoxeT cocTaBisiTh 50% (Tomuun,
Tomuuna, 1974; Illanosamosa, 2009). Ilpu coBmageHuu MNOAbEMA YPOBHS BOABI C IHUKOM
HACWIKMBAHUS OOJBIITMHCTBA TITUIl THOEIH MOXKET cocTaBisITh A0 100% xmamok (I'opmkos, 1980).
Haubonpiryto omacHOCTh TPEACTABISIIOT OCTPOBHBIE YYACTKH CYIIHM, KOTOPHIE TPU BHE3AITHOM
MOIbEME YPOBHS MOJHOCTHIO 3aJIMBAIOTCS U MPUOOPETAIOT POJIb CBOEOOPA3HBIX «IKOJIOTHYECKHX
nosymiek» (bonotaukos u np., 1986).

OTMmedeHo, YTO B MEPHUOJl THE3IOBAaHUS Yy Pa3IUYHBIX BUJOB MNTHULl OOJIOTHO-OKOJIOBOJIHOTO
KOMIUIEKCa, KOTOpble OOWUTalOT B TPUOPEKHOM 30HE 3aperyJUpOBAaHHBIX YYacTKOB pEK U
UCIBITHIBAIOT BO3/ECWCTBHE YAaCTOTO W3MEHEHHs TUIPOpEKHMMa BoJl0eMa, HaOIIoJaeTcsl pasHas
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OTBETHAas peakiys Ha KoueOaHus ypoBHs BOJbI. Tak, Hampumep, Ooyblias U cepolieKasi MoTaHKu
MOTYT YCIEIIHO THE3IUThLCS IIPH KOJIeOaHUSIX YPOBHS BOBI HE MpeBbImatomux 5-10 cMm, B TO BpeMs
KaK JIBICyXa, KaMBIIIHWIIA, KPACHOTOJIOBBIM HBIPOK M XOXJaTas YepHETh CIOCOOHBI MEPEHOCUTH
amMrIuTyy kosedanuii 10 40 cm (Books, 1985). Ognako ecinu amIuinTya KoiaeOaHui ypOBHS BOJbI
MPEBBIIACT HOPMY pEAKIMKA BHUAA, TO NTHUIBl MEPECTAIOT THE3IUTHCS HA JIAHHOM BOJIOEME U
BCTPEYAIOTCS TaM TOJBKO Ha TPOJIETE MIIM Ha JIETHUX KoueBKax. OcOOEHHO 3TO XapaKTEepHO IS
nmoraHok, rarap u yrok (Books, 1985). ¥V konoHWANBHO THE3ASIIUXCS BHJIOB YaWKOBBIX MTHII
(vaiiku, Kpaukd) B TIPOILIECCE ODBOJIONMH BBIPAOOTAIMCH aJanTallid K YacThIM HM3MECHEHUSIM
THIPOPEKUMA, KOTOPHIE MO3BOJISIOT 3TUM BHJIaM YCIEIIHO CYIIECTBOBAThH HA TaKWUX BOJOEMax U
OBICTPO 3aceysITh UX akBaTopun (MenbHUKOB, 1982).

30 2)

25
20
15
10
5

.- N I

CcCC CC C R RR RRR

I'pynnbl o0unus

YucJi0 BUAOB

Emumaodwiel B pernpodmnel  Bxkamnodunsl B ckiepo b

30 5)
25
20
15
10

Yuciio BUI0B

CCC CC C R RR RRR
I'pynnsi o0unsmst

B umvHOoGwiasl B eHnpodunsl  Eramnodpunasr B ckiepodubl

Puc. 9. Pacnpesnenenue BUAOB Pa3IMYHBIX 3KOJOTHYECKUX TPYII MO IpynrnaM oouius B moiMe
ManbiX pek [Itans (A) u Bs3ema (B). Venosnvie 0o6o3nauenus: CCC — abcomoTHO Tpeodia aromimii
Bun, CC — mHOrouncnenusiii, C — oObrunbIi, R — manmouncnennsiii, RR — penknii, RRR — ouenn
penkuii. Fig. 9. Distribution of species from different ecological groups according to their
abundance. Legend: CCC — absolutely dominant, CC — numerous, C — common species, R — quite
rare, RR — rare, RRR — extremely rare.
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B xone npoBenenubix padot (2019-2023 rr.) ocymiecTBieHa anpodanus panee pa3paboTaHHON
Metonuku (IllamoBanosa, 2018) ¢ mpumMeHeHHMEM IIKajabl BUJIOBOIO pa3HOOOpa3us IMOMMEHHOMN
opHuTOo(ayHBI 32 pa3HbBIC TOABl UCCICIOBAHWA M JaHA OICHKAa OCOoOEHHOCTeW TpaHchopmamnmu
MOMMEHHBIX OPHUTOKOMILIEKCOB 3aperyJMpPOBaHHBIX y4yacTKOB pek Bszpma u I[ltans. g storo
BCE TO/Ibl UCCIICIOBAHMM OBLITH pacIpe/ie]ICHbl B COOTBETCTBUU C XapaKTEPOM BO3JICHCTBUS BOJHOTO
U KIUMaTH4ecKoro (hakTopoB Ha MOWMEHHYIO OpHUTO(ayHy (M3MEHEHHE BHJIOBOTO COCTaBa U
oOunusi) B THe3MOBOWM mepuoa. KaxkaoMy roay TpHCBOEH OTACIBHBIN CTaTyC (KOHMpObHbLL,
ONMUMANBHBIU, NEPexOOHblll, NeCCUMANbHbIL), KOTOPBI COOTBETCTBYET XapaKTEpy BO3JCHCTBHS
OTJIENBHBIX MOKa3aTenel (JOHOBOro KiIMMara (CpeaHEeMECSYHAs TeMIlepaTypa, OCaaK{u) U BOJAHOTO
pexxumMa BogoeMa (0COOEHHOCTH BOJHOTO PEXHMMa: YaCTOTa ¥ aMILIUTY/Ia U3MEHEHUS! YPOBHS BOJIbI,
TUIONIA/IA TTIOBEPXHOCTH BOJIHOTO 3€pKaia U 00beMa BOJIBI BOJIOEMA).

Onpeneneno, uro 2019 roa Ha peke Iltanb okazancs cpeHUM IO BOJAHOCTH, C TEILIBIM JIETOM,
MO3TOMY, C TOYKH 3pPEHUS THUIPOJIOTHYECKOTO PEKMMa M KIMMATHUECKUX YCJIOBHUW, OH OBLI
ompesienieH KaK o00OvbluHblll TOHA (HopmanvHble Yycnosus). JJis WHIWKATOPHBIX BHUAOB ITHUIL
oiiMeHHOro opHuToKomIuiekca B 2019 r. Obuin oTMeueHsl HauboJiee OJIaronpUsATHbIE YCIOBUS IS
pa3MHOXEHHS 3a Bechb Iepuoj uccienoBaHuid. 2020 roj omnpeneneH Kak roji MOBBIIMICHHOM
BOJTHOCTH, C XOJIOJHBIM JIETOM, T.€. IECCUMAJIbHBIN, C HEOJATOMPUIATHBIMU JIJI1 PA3MHOKEHUSI TITHI]
ycnoBusiMu  (akcmpemanvhsiti); 2021 — rOJ TOBBIIIEHHOW BOAHOCTH, C TEIUIBIM JIETOM, T.C.
ONarONpUATHBIA JUISI Pa3MHOXKCHHS BHIOB TOWMEHHOTO OPHUTOKOMILJIEKCA C XOPOIIUMHU
ycnoBusiMu  (onmumanviueiii); 2022 — MHOTOBOAHBIA TOJ C TEIJIBIM JIETOM XapaKTepHU30BaJICS
XOPOIIMMH YCJIOBHSIMH I YCIEIIHOTO pPa3MHOXeEHUs1 (nepexoonwiii); 2023 — MHOTOBOAHBIA TOJ
C YMEPEHHO-TEIUIBIM JIETOM TaKXe OKa3ajicid OJIarONpUsATHBIM TOIAOM JJii Pa3MHOKEHUS
WHIMNKATOPHBIX BUIOB IITUI] TOWMEHHOTO OPHUTOKOMILIEKCA (onmumanvhwiil; Goto 4).

®oro 4. [loiima pexu [ITanp, nrons 2023 1., 3apery1upoBaHHbIi y4acTok ((hoTo aBTOpa).
Photo 4. A regulated section in the floodplain of the Ptan River, June 2023 (photo by the author).
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Hns p. Bsazema O6bmn pacecmotpensl 4 roga (2020-2023 rr.), cpean kotopbix 2020 r. sBIIsICS
MHOTOBOJIHBIM C XOJIOJHBIM JIeTOM (9xkcmpumanvhsiii), 2021 — roa TOBBIMIEHHONW BOJHOCTH
(nepexoonwiit), 2022 — cpeaHHiA IO BOJHOCTU TOJl C TEIUIBIM JICTOM SIBUJICS OJIATOTIPUSTHBIM JIJIS
NITULl TPUOPEKHOTO OpHUKOMILIEKca (onmumanvuwiii), 2023 — MHOTOBOJHBIA T'OJl ¢ YMEPEHHBIM
TEMIIEPATYPHBIM PEKUMOM, KOTOPBIA COXpaHSJICS Ha MPOTSHKEHUH BCETO MEPUOJA Pa3MHOKEHHS
C TMOBBIIIEHHBIM KOJIMYECTBOM CPEIHEMECSUHBIX OCAJIKOB B MIOHE-UIOJIE (nepexoousiii; HoTo 5).

®oto 5. Iloitma p. Bsisbma B uepTe ropoja, 3aperyaupoBaHHBIM ydacTok, aBryct 2023 r. (dhoto
aBTopa). Photo 5. A regulated section in the floodplain of the Vyazma River within the town
boundaries, August 2023 (photo by the author).

Panee 6pu1o ycranosneno (Illanosanosa, 2009), 4To mpu 4acTUYHOM (HEMOJHOM) OCYLIEHUH
BoJoeMa ¥ TOHMXEeHMH ypoBHS Boael Ha 0.1-0.4 M OuopazHooOpasue MONMEHHOTO
OPHUTOKOMILJIEKCA COKpalllaeTcsi He3HauuTenbHO, mnpuMepHo Ha 10-20% (morankooOpas3HbIE,
HEKOTOpBIE YTKU — HIIMPOKOHOCKA, KPACHOTOJIOBBIN HBIPOK). [Ipu Gonee cyiecTBEHHOM MOHMKEHUN
ypoBHs (0.5-1.0 M) oTmedeHO cokpamieHue OuopaszHooOpaszusi Ha 50% B OCHOBHOM 3a CYET
KPYIHBIX BOJOIJIABAIONINX BHAOB (TyceooOpa3Hble — YHPOK-TPECKYHOK, XOXJaTas 4YepHETh;
MAcTYUIKOBbIE — JIbICyXa, KambllIHHUIA). [Ipy yacTMUHOM OCYIIEHUH NPOUCXOAUT BPEMEHHOE
nepepacnpeieieHie YHCICHHOCTH BHUAOB OOJIOTHO-OKOJIOBOAHOTO KoMIulekca. Ilpum  sTom
YHCIIEHHOCTh BOJIOTINIABAIONINX COKPAIIAeTCs, a YUCICHHOCTh OKOJIOBOJIHBIX BHUIOB U oOuTaTenei
MEJKOBOJUH, HA00OpOT, HapacTaeT (pKaHKOOOpa3HbIe, IAIJICBbIC, MACTYIIKOBBIE) B CBSI3U C
o0pa3oBaHWEM JOMOJTHUTEIbHBIX THE3IOBBIX CTAllMi W HAMOONbIIEH JOCTYMHOCTHIO KOPMOBBIX
o0wekToB. Ilpum oOBOgHEHMHM BojmOeMa HabromaeTcs oOpaTHBIM MPOIECC: ¢ Hadala THE30BOTO
ce30Ha (Hayasio Mas) TTOBCEMECTHO HaOII0JaeTcs yBEIHMUEHHE BUOBOTO Pa3HOOOpa3us U oOMIHs
BOJIOILIABAIOIINX U O0JIOTHO-OKOJIOBOIHBIX BHUIOB IITHII.

BrisiBneHa cBsI3b MEXIy CyMMapHBIM OOMIHEM JTUMHO(DMILHON TPYHIBI MITUI] U KOJTUYECTBOM
ocankoB B utoHe (puc. 10, 11). OTMeueHo, 4To cyMMapHOe oOMIie MTUIl 0OJIOTHO-OKOJIOBOJIHOTO
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KOMIUIEKCa CHUKAJIOCh, €CJIM MUK Ce30HA Pa3MHOKEHUS (Maii-uI0Hb) MPUXOAMUIICS HA JOXKITUBBIN U
XOJOAHBIA TEPHOA, KOTOPBI OOBIYHO CONPOBOXKAAJICS IOABEMOM YPOBHS M 3ajJMBaHHEM
noOepexwuii. Tak, B 2020 roay 60sbIioe KOJMYECTBO OCAIKOB, BHINABIINX B Mae-UIOHE, COBIAJO C
KOHIIOM TOJIOBO/IbSI, UTO CIIOCOOCTBOBAJIO 3HAYUTEILHOMY MOIBEMY YPOBHsSI BOJIbI B Mae (Ha 0.67 m
npu HITY = 2.0 M), coxpaHeHHIO €r0 BBICOKHX OTMETOK Ha IPOTSKEHUM BCETO JIETHETO NEpHUOoAa
(THE310BOTO CE30HA) W 3anvBaHWe moOepexuit. [1oTHOCThIO 3aMUTOM OKa3anach BCS HUKHSA
noiiMa, BKIIFOYasi BCIO TOJIOCY TPOCTHHMKA M YYACTKH 3aJMBHBIX JIYTOB HM)KHEIO SKOJIOTUYECKOTO
ypoBHA. B 2022 roay BBICOKOE CTOSIHHME BOJBI B MOJOBOJLE M MOBBIIIEHHOE KOJIMYECTBO OCAIKOB
B Mac — Hayajie MIOHS HHUBEIMPOBAJIOCh TEIUIBIMA MECAYHBIMH TEeMIIepaTypaMH U IKapKUM
3aCYILIMBBIM [EPUOJOM MOCIEAYIOIUX JIETHUX MECSIEeB, YTO CIOCOOCTBOBAJIO YaCTUYHOMY
BOCCTAaHOBJICHHIO OMOPa3HOOOPa3Hst U YUCIEHHOCTH TUMHO(DMIBHBIX BHIOB HAa TOOEPEKDE.
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Puc. 10. JIlunamuka oOuiei MIOTHOCTH TMMHO(QUIBHBIX BUJIOB U OCA/IKOB B MIOHE B JIECOCTEITHON
30He Ha peke IItanp Tynbckoil o6nactu, B nepuon B paiione ¢ 2019 no 2023 rr. Fig. 10. Dynamics
of the total density of limnophilic species and June precipitation in the forest-steppe zone of
the Ptan River, Tula Region, in 2019-2023.

[Toxoxwuii nmpouecc HabMO1AIC HA 3aperyJIMpoOBaHHOM ydacTKe B moiiMme peku Bsspmbl. Tak,
B 2020 roay Oblna Temyas 3UMMa W CHUKEHHOE (10 CPaBHEHHIO C HOPMOH B JTOT MEpUO.)
KOJIMYECTBO BBINABIIMX OCAJKOB, a TAKXKE paHHEEe CHerorasHue (Hayayio mapra). OgHako cpenHuit
mo mnpoaokuTensHocTH (okoino 30 jHel) mepuoa TOJOBOIBS COBMAl C MOBBIIICHHBIM
KOJIMYECTBOM OCAJKOB B Mae (89 MM), 4TO Ompenenusao pe3Kuil MoabeM YPOBHsI BOJbI B Mae-UIOHE
(0.68 1 0.65 M). DT0 CONMPOBOXKIATOCH CTAOMIHHO BBICOKUMHU OTMETKAaMHU B MOCIEIYIOIINE JIETHUE
Mecsaipl (ypoBeHb B utosie — (0.62 M) ¥ POIOJDKUTENIBHBIM TIEPUOIOM 3aJIMBAHUS HIDKHEW YacTH
MOWMBI (0 CepenuHBl aBrycTa). Takum oOpazoM, MPOU3OIIEN MOBTOPHBIA MOIBEM YPOBHS BOIBI
K cepeuHe Masi (TMociie Havaja HAaCHKWBAHMSI), TOCJIE KOTOPOTO CTAOMJIHBHO BBICOKHNA YpPOBEHB
COXpAaHSJICS Ha MPOTSKEHUU MPAKTUUECKU BCErO MEpUoIa THE3J0BaHuA. Takoe pe3koe U3MEHEHUE
YPOBHS BOJIOEMa B KOMIUIEKCE C TOHWKEHHBIMH TEMIEpaTypaMH Masi-UIOHS W TIOBBIIICHHBIM
KOJIMYECTBOM BBIMABIIUX OCAJAKOB COMPOBOKAATOCH OOIIMM COKpAIIEHUEM YUCIEHHOCTH U OOIIEro
obunus (cokpamierue Ha 30%) rHE3AAMUXCSA B HIDKHEH MOMME BOJOIIIABAIOIIUX W OKOJIOBOIHBIX
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BujoB ntull. [logoOHas oTpunaTenbHas IMHAMUKA YUCIEHHOCTH M OOWIHS Y BOAOIUIABAIOIIMX,
CBSI3aHHAs C JBOMHBIM BECEHHUM U PAHHEJIETHHMHU IOJABEMaMHU BOJBI, a TAKXKE C 3aro3JajibIMu
BBICOKMMH IaBOAKaMu, onucana B padorax B.I'. [lamuenkoa (1990). OgHOM M3 NpUYUH TAaKOTO
COKpAIIeHHs] YHCIECHHOCTU SIBJISIETCS YacTHUYHAas TUOeNb KJIaJ0K BOJOIUIABAIOUIMX M HEKOTOPBIX
OKOJIOBOJIHBIX NTHII B MpUOpexHOI 30HE. B nanpHeleM npu cTaOMiIM3aluy ypOBHSA B BOJIOEME
HapacTaHUue YUCICHHOCTH YTOK MPOUCXOAUT CUHXPOHHO POCTY 3aMacoOB UX PACTUTEIbHBIX KOPMOB
U OO0YCIIOBIEHO KOPMHOCTBIO YroJIui, KOTOpas B CBOIO OdY€pelb 3aBUCHUT OT IHHAMUKHU
ruapopexuma (ITammuenkos, 1990, Ok3epres, 1963).

B utone 2022 rona, HampoTUB, MEPUOJ TOJOBOIbS OBUI CONMPSDKEH C HU3KUM KOJIUYECTBOM
ocanikoB B ampene (9 MM) M yMEpeHHBIM KoJMuecTBOM B Mae (51 MM), YTO IO3BOJIMIIO
CTaOUIM3UPOBATh YPOBEHB 3apPETYIMPOBAHHOTO yUACTKa B Mae-MIOHE Ha cpeqHux oTMeTkax (0.46 M
n 0.44 M) c mocienywmuM IUIAaBHBIM CHIDKGHHEM B HioJie-aBrycre. OTMeueH HEKOTOPBIi
IIOCTETIEHHBIM CMaJ ypOBHS BOJAbI Ha 3aperyjMpOBAaHHOM Yy4yacTKe p.Bs3pMmbl B TedeHue
MOCIEAYIOIUX JIETHUX MECSIEB, YTO OKa3aJloCh ONTHMAalbHBIM JJI1 BOAOIUIABAIOMIMX U
OKOJIOBOJHBIX MTHUI[ MPUOPEKHOTO OPHUTOKOMIUIEKCA. XOpOIIO OTpearupoBajid Ha TaKou
THIPOJIOTUYECKUI PEKUM KPSAKBA, YUPOK-TPECKYHOK, XOXJIaTash YepHETh, KPACHOTOJOBBIA HBIPOK,
JBICYXa, KaMBIIIHWIA, OOJbINasi BBINb, IOTOHBII, KAaMBIIIEBKA-0aPCYYOK M PEYHON CBEPUYOK

(puc. 11).
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Puc. 11. [lunamuka oOmiel IUIOTHOCTH JTUMHOQMIBHBIX BUJIOB U CYMMAapHBIX OCaJKOB B MIOHE
B JIECHOM 30HE Ha p.Bs3zbma u B pailone Topdopaspadorok (Caxrsim-Pybckoe) VBaHOBCKOM
obnactu, B nepuon ¢ 2020 mo 2023 rr. Fig. 11. Dynamics of the total density of limnophilic species
and June precipitation in the forest along the Vyazma River and in the peat quarry of Sakhtysh-
Rubskoye, Ivanovo Region, in 2020-2023.

AHanu3 NWHAMUKA CYMMapHOTO OOWJIHS TTHUI] JKOJIOTHMUYECKUX Trpynn B moitme p. [ItaHs,
MOKa3aJl, YTO B HUX COXPAHSETCS TEHJICHIUS K COKPAIICHUIO YUCIEHHOCTU B TOJbI C XOJOJHBIM U
DOXKIMUBBIM JieToM (2020) ¥ yBENIUYEHHIO B TOJBI C ONTUMATBHBIMU KIMMATUYECKUMU YCIOBUSIMU
(2019, 2021), TakuMu Kak CpeIHssl WIH MOBBIIICHHAS BOJHOCTh, TEIIOE JIETO, CPETHUN YPOBEHbH B
BogoeMe (puc. 12). YcraHOBIE€HO, YTO HanboIee YyBCTBUTEIHHBIMU K U3MEHEHUSIM THIAPOPEIKUMA
BOJOEMa M OOIMMM KJIMMATHYECKUM YCIOBUSM SIBJISIOTCS TPYIIBI  JUMHODHIBHBIX U
nenapodubHbIX BUA0B. KamnopuinbHble U cKiIepoHIbHBIE UMEIOT TOJIEPAHTHYIO PEAKIIHIO.
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H3BecTHO, UTO Yy TMMHO(DUIBLHBIX BUJIOB, THE3IAIINXCS B IPUOPEHKHON 30HE U HA MEJIKOBOBIX
MOJT HETIOCPEICTBEHHBIM BIIMSIHHEM BOJHOTO (DakTOpa, MMEIOTCS MOPOTOBBIC 3HAYCHUS pa3maxa
Kose0aHui YpOBHS BOJBI B THe3A0BOM mepuon (6oxee 1.0 M), KOTOpBIE NPEBBIIIAIOT HOPMY
peakuuu Ha 3TOT (akTop y OOJBUIMHCTBA BHUJIOB JIaHHOTO BOJOEMa U MPH KOTOPBIX MPOLEHT
ru0enn KJIaJoK OT 3aTOIUIeHUs OyneT OYeHb 3HAYMTEIbHBIM, BIUIOTH 10 50% Bcex KIAmoK
nonyisiuun (TomuuH, Tomuuna, 1974; llanoBanoa, 3aBbsuio, 2009). [Ipu coBnageHun mogbema
YPOBHSI BOJBI C TMHKOM HACHIKMBAHUS OOJBIIMHCTBA NTHI] THOETh MOXET cocTaBisaTh 10 100%
kiagok (Fopmkos, 1980). OcoOyro OMacHOCTh MPEACTABISAIOT OCTPOBA BOJAOXPAHMIIMILL,
SIBIITFOIIAECS TIPH 3aTOIUICHHH CBOCOOPA3HBIMU «IKOJOTHYSCKUMU JIOBYIIKamMu» (BolOTHHKOB
u ap., 1986).
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Puc. 12. Jlunamuka cyMMapHOro oOMiMs THe3Amuxcs Nt B noiime p. [ltans Tynbsckoit obnactu
B nepuoa ¢ 2019 mo 2023 rr. Fig. 12. Dynamics of the total abundance of nesting birds in the
floodplain of the Ptan River, Tula Region, in 2019-2023.

B xonme paboTel Ha OCHOBE CO3JaHHOM METOAMKHM Oblla OLEHeHa TpaHchopMalus
opHUTO(ayHBI B IOIIME paifoHa HCCIelOBaHUI B CBSI3M C M3MEHEHUEM THAPOpEeXHMa BoJOeMa U
¢donoBoro knumara 3a nepuoa 2019-2023 rr. (puc. 13, 14). Ha 3aperynupoBaHHBIX ydacTKaxX pek
[Ttanp u Bsi3pMma BBISIBJICHA TUHAMHKA OOWJIHS THE3ISIIUXCS JTUMHOQPWIBHBIX BHJIOB, HanOojee
TUIHUYHBIX Ul TOWMEHHOTO OpHUTOKOMIUIeKca. OmpeaeseHa 3aBUCUMOCTb 3TOTO IMoKas3aTessl OT
W3MEHEHUS YPOBHS BOJbl, IUIOIIAAM BOAHOM MOBEPXHOCTH U JUIMTEIBHOCTU 3aJIMBAHUA
NpUOPEKHBIX OMOTOIOB, a TAKXKE U3MEHEHHUS] OCHOBHBIX KIIMMATUYECKUX TOKa3aTeNlell B THe310BOM
nepuo/ 3a pasHble rofbl. s 3Toro OpuTH BEIOpaHbl IMMHO(UIBEHBIE BUJIBI 00JIOTHO-OKOJIOBOJHOTO
KOMILJIEKCA C pa3HOM CUJIOH OTBETHOM pEaklUWd Ha HM3MEHEHHE YPOBHS BOJAbl M 3allUBaHHE
THE37I0BBIX CTallUi B TEPUOJ PA3MHOXKEHUS: UHOUKAMOpHble BUJBI (CUIBHO UYYBCTBHUTEIBHBIE,
BBIJIEP)KUBAIOT KojieOaHue ypoBHs 10 10 cM), BUABI cpeoneti yyscmeumenvbHocmu (BBIACPKUBAIOT
koneOanust 10 40 cm), monepanmuvie BUIBI (BBIIEPKUBAOT KojebaHuss oT 50 cMm m Ooree).
B kauectBe unouxamopHuix BUIOB ObUIM BBIOpaHbl Oonblias mnoraHka (Podiceps cristatus) u
O0OBIKHOBEHHBIN NOTOHBbII (Porzana porzana), a ans VIBaHoBCKo# 001acTu — KaMblIIeBKa-0apCydoK
(Acrocephalus schoenobaenus); BUIOB €O cpedHell uygcmeumenvbHocmvlo — KpsikBa (Anas
platyrhynchos), nvicyxa (Fulica atra); monepanmmueix — o3epHas 4aiika (Larus ridibundus) wn
peunas kpauka (Sterna hirundo).
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Puc. 13. Jlunamuka oOwius JUMHOGWIBHON TPYNNbl NTUI[ MOOEPEXbs 3aperyJIupOBaHHOTO
yuacTka moiMbl B BepxoBbe p. Iltane (HIIY =2.0 M) Ha roro-Bocroke Tynbckoil obGmacTu
IpU U3MEHEHUH (POHOBBIX KIMMATUYECKUX YCIOBHM M ypoBHs Bojabl B uioHe ¢ 2019 mo 2023 rr.
Venosnvie obosnauenus: 2019(1) — rom cpeaHeid BOMHOCTH C TEIUIBIM JIETOM (00ObluHbLL,
Hopmanvusie ycnoeus), 2020(2) — TOA C TOBBINIEHHONH BOJHOCTHIO W XOJOIHBIM JIETOM
(axempemanvrwiti), 2021(3) — TO7 ¢ MOBBIIIIEHHOW BOAHOCTHIO U TEIUIBIM JIETOM (ONMUMANbHbILL),
2022(4) — MHOTOBOAHBIA TOJ C TEIJIbIM JIeTOM (nepexoonwiii), 2023(5) — MHOTOBOJHBIA TOJ
C YMEpPEHHO TeIIbIM JieToM (onmumanvuwii). Fig. 13. Abundance dynamics of limnophilic birds at
the coast of the regulated floodplain in the upper reaches of the Ptan River (normal reservoir level =
2.0 m) in the south-east of the Tula region with changes in background climatic conditions and
water level in June from 2019 to 2023. Legend: 2019(1) — averagely wet year with a warm summer
(standard year, normal conditions), 2020(2) — highly wet year with a cold summer (extreme year),
2021(3) — highly wet year with a warm summer (optimal year), 2022(4) — extremely wet year with a
warm summer (transitional year), 2023(5) — extremely wet year with a moderately warm summer
(optimal year).

B xone ananuza nanHbIX ¢ noiMel p. IItans B Tynbckoil 06acTH yCTaHOBJIEHO, UTO Hauboee
ONMaronpusTHbIE YCIOBUSA I  DPAa3MHOXKEHUS  UHOUKAMOPHLIX TTUL  (BOAOIUIABAIOIIME,
HU3KOTHE3/IIIMEecs] BOPOObHMHBIE, HEKOTOpbIE MACTYHIKOBBIE) ObuM oTMeueHbl B 2019 roay co
cpeaneit BogHOCTHIO (2.7 u 1.3 ocoleit/km GeperoBoii TMHNM), KOTOPBIX ObLT OMpeesieH Kak roj ¢
HOPMaJbHBIMU YCIOBUSIMH WIH 00bluHblli. B 3TOM Toly y WHIUKATOPHBIX BHUIOB ObLIa
3aperuCTpUpPOBaH HAMOOJBIIUK MoKa3aredb oOmaus. JloBOMbHO OoJbIlas IUIOTHOCTh HAacElIeHUs
WHIWKATOPHBIX BHJIOB HaOmoganach B 2021 romy ¢ MOBBIMIEHHOW BOJHOCTBHIO M TEIUIBIM JIETOM
(1.5u 0.4 ocoGeit/km OeperoBoil nMHMM), a Takke B MHOroBojgHOM 2023 roxy ¢ yMepeHHBIM
temrepatypHbiM peskumoM (1.9 u 0.8 ocobeit/km OeperoBoit muHUM). [TosTomy 2021 u 2023 roas
MOKHO OIpENeNUTh KaK onmumanvhvle. B 3TH ToAbl OTMeueH Oojiee WM MeHee CTaOMIIbHBIN
YpOBEHb (aMIUTUTYyJla CE30HHBIX KojeOaHui ypoBHs He mpesbimiana 40 cM B Mecsll, a CYyTOUHBIX —
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He Oomee 5-10cM) W TEmIBIM JIETOM C CpeIHEMECSYHBIMU Temmeparypamu +24-26°C.
B sxcmpemanvueiii 2020 ron ¢ NOBBIIIEHHONW BOAHOCTBIO M XOJOJHBIM JIETOM (CpeIHEMECSYHAs
TeMreparypa coctaBuia +21-22°C) orMedeHa HaMMEHbINAs TJIOTHOCTh HACEICHUS MHIMKATOPHBIX
BunoB (Oospmas moranka — 0.2 ocobeii/km OeperoBoii JIMHUM, a BTOPOW BHJ (TIOTOHBIII
OOBIKHOBEHHBINM) OTCYTCTBOBad). Iloxokas TeHIeHIMs HaOMoAalach y BHIOB CO CpeIHEH
YYBCTBUTEIBHOCTBIO — KpSIKBAa W Jibicyxa. OOWIMEe TOJNIEPAHTHBIX BUIOB (YAKOBBIC) HE CHIIBLHO
3aBUCUT OT W3MEHEHHUs YPOBHsS BOJbI, T.K. OHU OOJIAJAIOT IIMPOKUM CIEKTPOM aJalTHBHBIX
MEXaHH3MOB W IPU HEOOXOIUMOCTH MOTYT CTPOWUTH IUIaByune THe3na. OJHAKO B XOJIOHBINA
2020 rog ux YMCICHHOCTh ObLIA HIKE TT0 CPABHEHUIO C APYTHMMH T'OJaMHU UCCIICIOBAHHM.
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Puc. 14. Jlunamuku oOwiaus JTUMHOQGUIBHOM TPYNIBI NTHI] MOOEPEk b 3apPETryITUPOBAHHOTO
yyacTka moiimbl B BepxoBbe p. Bszpma (HITY =2.0 M) Ha 3amage MBaHOBCKO#H o0nacTu mpu
U3MEHEHUN (OHOBBIX KIMMATUYECKHX YCIOBHM M ypoBHS Bonabl B HroHe ¢ 2019 mo 2023 rr.
Yenosnvie obosznauenus: 2020(1) — MHOTOBOAHBIN IO C XOJOIHBIM JIETOM (9KCMpeMAlbHblil),
2021(2) — roa ¢ MOBBIIMIEHHOW BOAHOCTHIO M TEILIBIM JIETOM (nepexoonwiii), 2022(3) — cpenHuii mno
BOJHOCTH TOJ| C TEIUIbIM JeToM (onmumanvusiti), 2023(4) — roa ¢ TMOBBIINIEHHONH BOAHOCTBIO U
YMEpEHHBIM JieToM (nepexoonuiii). Fig. 14. Abundance dynamics of limnophilic birds at the coast of
the regulated floodplain in the upper reaches of the Vyazma River (normal reservoir level = 2.0 m)
in the west of the Ivanovo Region under the changes in background climate conditions and June
water level in 2019-2023. Legend: 2020(1) — extremely wet year with a cold summer (extreme
vear), 2021(2) — highly wet year with a warm summer (transitional year), 2022(3) — averagely wet
year with a warm summer (optimal year), 2023(4) — highly wet year with moderate summer
(tranmsitional year).

AHanmornyHas TEHACHIMS paclpeneieHus OOWINsS JTUMHOQPHUIBHBIX BHIOB Pa3HOW CTENEHU
YyBCTBUTEIBHOCTH OTMEYE€HAa B MIOHE Ha p. Basema B TelikoBckom paiioHe lBaHOBCKOU
obmactu (puc. 13).
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B skcrpemanbHoM 2020 romy C XOJOIHBIM JIETOM Y UHOUKAMOPHLIX BUIOB OTMEUYCHO
Haumenbiiee obmwmme (0.3 m 1.5 ocoOeii/km OeperoBoil JHMHHH), KOTOPOE YBEIUYHIOCH B
nepexogaoM 2021 roxy (0.5 m 2.1 ocobeit/km OeperoBoil TuHHM), a HauOOJIbIIAs TIOTHOCTH
oTMeueHa B ontuManbHOoM 2022 romy, cpeaHeM IO BOJHOCTH W C TemibiM Jjetom (1.8
u 2.8 ocobeii/km OeperoBoit iuaum).  IlogoOHass  peakuuss Ha  U3MEHEHHE  THUAPOPEKHUMA
3aperyJIMpoBaHHOIO ydacTKa p. Bsi3bMma coxpaHsieTcsi y BHAOB CO CpPEIHEH 4yBCTBUTEIBHOCTBIO:
2020r. — 3.1 mw 14,2021 r. — 4.1 u 1.7, 2022 . — 48 u 2.5, 2023 r. — 3.9 u 1.9 ocobeii Ha
KM OeperoBoi JIMHUU COOTBETCTBEHHO. UTO KacaeTcs TOJEpaHTHBIX BHJIOB C BBICOKOM aJanTHBHOU
CIOCOOHOCTBIO (YaKOBBIE), TO Y HUX HA MPOTSHKEHUU BCETO MEPHO/ia UCCIICOBAHUA HAOII0AAIACh
JIOBOJIBHO BBICOKAsl IJIOTHOCTh C HEOOJBIION TEHACHIMEH K CHIKEHUIO B JKCTpeMalbHBIN
2020 ron, mpeAIoNIOKUTEIHHO, B CBSI3U ¢ HEOIArONPUATHBIMUA KIMMATUYECKUMU YCIOBUSIMH.

CtouT OTMETUTh, YTO Ha CTAOMJIBHO TMOBBIIICHHOE OOBOJHEHHE C MHHUMAJIbHBIMU
KOJICOAHUSAMU YPOBHS U TOJOKUTEIHHBIMH KIMMATHUECKUMH IIOKa3aTeNsIMU (TEIUIoe JIETO C
HEOOJBIIMM WM YMEPEHHBIM KOJIMYECTBOM OCAJKOB) B THE3IOBOM MEPUOJA TOJOKHUTEIHHO
OT3BIBACTCSA OOJBIIMHCTBO BOJOIUIABAIOIIMX M OKOJIOBOJHBIX BHJIOB, a pPE3KOE IOHIKEHUE
00BOJHEHUS, pe3KUe KoJeOaHusl YPOBHS U 3aTsDKHBIE HEONAronpusITHbIC MTOTOAHBIC YCIOBUS B MUK
THE370BOr0 Ce€30Ha (JOKUIMBOE XOJOJHOE JIETO), HAIpPOTUB, CHW)XXAET I[0Ka3zareilb MX
Bcrpeyaemoctr (["omoBatun, 2001; I'paxnan, 2002; Illanoamosa, 2020). Tak, BeICOKasl CTEICHb
OOBOJTHEHHSI TOJIOKUTEIBHO CKAa3bIBACTCS HAa IIMPOKOHOCKE W MIMJIOXBOCTH; HHIU(PPEPEHTHO
pearupyroT cepasi yTKa, XOXJiaTash 4epHETh; OTPULIATENbHO — KPSKBA, KPACHOTOJIOBBIN HBIPOK,
YUPOK-TPECKYHOK (/17151 HUX ONTHMAJIBHBI CPEIHSST OOBOJHEHHOCTD M TEIUIOE JIETO).

Takxe OTMEYEHO, YTO TpH BHe3amHOM o0O0BogHeHMH (B I rox 0OBOJHEHHS) Y MECTHBIX
BOJIOIUIABAIOIIMX M OOJOTHO-OKOJIOBOJHBIX BMJIOB B Hadaje THE3/I0BOTO CE30HA (HAdajao Mas)
MOBCEMECTHO M PE3KOE YBEIMUYMBAIOTCS BHAOBOE pazHooOpasue u obmine. OHM HE3HAYUTEIHHO
CIa/aloT K CEepeHe MIOHS C MCUE3HOBEHHWEM BECEHHUX MMIPAHTOB (Mail — OKOHYaHHME BECEHHEU
murpanuu nrui). Ho B nenom obiiee o6mire NTUIl HAaXOAUTCS HA BBICOKOM yYpOBHE. JTO SIBIICHUE
MIPOMCXOJUT 3a CUET YBEIMYEHUS Ha BOJOEME YHCICHHOCTH YK€ 3aperuCTPUpPOBAaHHBIX paHEe
THE3/IIMXCS BUAOB (paccensionyecs ocoOM), MOSBICHHS HOBBIX BHAOB-BCENIEHIIEB C JAPYIHX
TEPPUTOPUH, JIETYIOUIMX BHUAOB (MOJIOABIE WM HE pPa3MHOMKAIOLIMECS OCOO0M) M CIIy4alHbIX
3aJIeTHBIX BUOB (JI0JISI KOTOPBIX OYeHb HHU3Ka). HaumHas ¢ KOHIIa WIOHA, B OOIIeM OOMITUU BUIOB
00J0THO-OKOJIOBO/IHOTO KOMILJIEKCa BOJOEMa YBEJIMYMBAETCSA MAOJS Y4dacTUS MOJIOABIX ocoOeit
THE3[AIIMXCS BUJIOB (CJIETKM 3TOTO roja) M JIMHHBIX NTHI. OCHOBHOW HPUPOCT YUCICHHOCTH U
oOMIMsT Ha BOJOEME IPOUCXOTUT 3a CHET IyceoOpa3HbIX, P)KaHKOOOpa3HbIX, aucTOOOpa3HBIX
(1arIeBbIX) U HEKOTOPBIX OKOJIOBOJAHBIX XHUIIHBIX BUJOB NTHIl (COKOJI000pa3HbIe, COBOOOpPA3HEIE),
a TaK)Ke HEKOTOPBIX BOPOOBMHOOOPa3HBIX BUAOB (KaMBIILIEBKH, CBEPUKH).

CymiecTBeHHOE BO3JCiiCTBUE Ha HacelleHWe M YHUCIEHHOCTh BHJIOB MTUI[ MOWMEHHBIX
OPHUTOKOMITJIEKCOB MaibiX pek Bsipma u IltaHe oKa3bBarOT (aKTOPbl aHTPOIIOTEHHOTO
Bo3zelcTBUsA. Hanbonee ouyTMMBIMH Cpequ HUX B IMUK THE3J0BOTO CE30HA SBISAIOTCA (DakTop
OecriokoiicTBa  (0XOTa, peKpeanus) W  BOJOXO3SMCTBEHHAs  JEATEIBHOCTh  YEJOBEKa:
HEHOPMHUPOBAHHBIE Pe3KHe KoJeOaHMs YPOBHS BOJIbI C CYTOYHBIMU aMILTUTyAaMu Bbite 15-20 cm,
r7100ampHOE N3MEHEHHE BOIHOTO peKuMa (ocylieHne/00BOJHEHNE) B Mae-UIOHE.

Ha cHmwxeHnue BUAOBOrO pazHOOOpa3vs M YUCIEHHOCTH MTHI TaKXe€ MOXXET OKa3bIBaTh
CYLIECTBEHHOE BIIMSHHUE 3arpsi3HEHUE BOJOEMOB M TPUJIETAIONIMX K HUM TEppUTOpHil (ciIuB
CTOYHBIX BOJ C TPEANPHUITHIA WIU arpodep™m), KOTOPHIE BHI3BIBAIOT HEMOMPABUMBIE N3MEHEHUS
KAueCTBEHHBIX TIOKa3aTeled BOAbBI M YHUYTO)KEHHE KOPMOBOM 0a3bl BOJOIJIABAIOUINX U
OKOJIOBOJHBIX BHJOB MTHII. 3arps3HEHHE MOXKET BBI3BIBATH MACCOBBIH MOp pBIOBI, THOENb
0€CrO3BOHOUHBIX M BOJHBIX pacTeHHM, Kak, Hampumep, Ha p. KpacuBas Meua (p. [Itanp —
ee nputok) B aBrycte 2022 r. (Tynsckue HOBOcTH, 2022; MysloHoBoctu, 2022; dhoTo 6, 7).
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@010 6. AHTPOIIOr€HHOE BO3/IECTBUE HA TOMMEHHbIE 3KOCUCTEMBI B A0JIMHAX p. Bsazbma u [ITans:
A — cenb U3 HaBO3a M3 CBUHOBOIYECKOT0 XO35HCTBA 1MOC/e OOMIIBHBIX 0CaAKOB, TysbcKas 00J1acTb,
Oacceitn p. Kpacupas Meua (p. [ITans — ee nputok), aBryct 2022 roga, b — 3amycopuBanue 1ecHbIX
y4acTKOB BOJM3M TOPOJCKUX TeppuTtopuii, MBaHOoBckass o0xacte, asryct 2023 roma, B —
OpoIIEeHHOE KOCTPOBHIIIE HA MECTE PHIOAIIKOM CTOSTHKH, MIBaHOBCKast 00macTh, ceHTsA0ps 2023 roxa.
Photo 6. Anthropogenic disturbance in floodplain ecosystems in the valleys of the Vyazma and
Ptan rivers: A — manure mudflow from a pig farm caused by a heavy rain, Tula Region, basin of
the Krasivaya Mecha River (the Ptan river is its tributary), August 2022, b — littered forests near
towns, Ivanovo Region, August 2023, B — an abandoned campfire site in a fishing camp,
Ivanovo Region, September 2023.

CunbpHOE BO3JEHCTBHE Ha BHOBOE pa3HOOOpa3ue M COCTOSHUE MOMYJSAIHMA TMONMEHHBIX
OPHUTOKOMITJIEKCOB OKa3bIBAIOT (DAKTOP OECIIOKOICTBA M OPaKOHBEPCTBO B Mae-HIOHE (COKpAIICHHE
BUJIOBOTO pazHooOpazus Ha 50-70%): oxoTa Ha B3pOCIBIX NMTHUIL, COOp SUIl U MTEHIIOB B YaCTHHIE
KOJUIEKIIMU (OCOOEHHO XMIIHBIX NTHI). He MeHbIllee HeraTuBHOE BO3/IEHCTBUE OKa3bIBAIOT BBIMAC
CKOTa M HCIOJb30BAHUE AarpOTEXHHUKH. 3HAYUTENbHBIM Bpel IUKOM MpUpOJe TakkKe HaHOCAT
Oecrpu30pHbIE JIOMAIlIHUE KUBOTHBIE — cO0aKu M KowKU. [loTpeBokeHHbIe NTHIBI OpOCAIOT CBOU
THE3/I0BbIE YYAaCTKU M KIAJKH, YTO CYIIECTBEHHO CKa3bIBAaeTCs Ha BBIXOJE NTEHLOB U OOIIeH
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yuciaeHHOCTH monyisinud. CyIIecCTBEHHOE HEraTUBHOE BIIHMSHUE HA TPUOPEKHBIC JIECHBIE H
CTCIHBIE [[EHO3bI OKA3bIBACT 3aMyCOPUBAHHUE TEPPUTOPHUH TUIACTUKOBBIM MYCOPOM, CTCKIISTHHBIMHU
OyTBIIKaMHU, OJICXKJIOH, aBTOMOOWIJIBHBIMH TIOKPBIIIKAMH IIOCJIE€ TOCEIICHUS STUX TEPPUTOPUI
OTAbIXalomMMH. biau3 p. BsisbmMa oTMedeHBI OOJbIIME 3aMyCOPEHHBIC TEPPUTOPUU TOWMBIL.
OOmupHBIE OYarm Mycopa OTMEYEHBI KaK B YepTe Tropoja, TaK M 3a €ro mpelaenaMmu. Takxke
HEMaJIbIid Bpel TOWMEHHBIM BHJIaM ITHIl HA TEPPUTOPHSX, PACTIOTIOKESHHBIX PSIOM C HACEICHHBIMU
MyHKTAaMH WJIX B 4YepTe TOpoja, HAHOCUT AaBTOTPAHCIOPT IOBBIMICHHOW MPOXOJUMOCTH.
YyacTUIHCh Cllydan THOEH )KUBOTHBIX, COUTBHIX Ha MPOCEIIOYHBIX Jgoporax (porto 7).

HeobxonuMo pa3paboTaTh psii MEp KOHTPOJS JJIsi TEPPUTOPUN peKpearluOHHON 30HbBI BOIU3U
BOJIOEMOB, a TaK)K€ OPTraHWU30BaTh IPOBEJCHHUE DPA3bICHUTEIBHBIX MEPONPUATHH C MECTHBIM
HAaCEJICHUEM.

®oT10. 7. AHTPONOTEHHOE BO3JEHCTBUE HA MONMEHHBIE SKOCHCTEMBI B JOJMHAX . Bsazpma u
IItane: A — Mop pbiObl Ha p. Basema B ¢deBpane 2022 r. u3z-3a cOpoca XMMHUECKHX OTXOOB
c npennpuatus, b — 3ajaBneHHas Ha MPOCENOYHON Jlopore Mojojast 0coOb yXa OOBIKHOBEHHOTO
63 c. Hosoe Jleymuno, BanoBckas obnacte, ceHTs10ph 2023 roma, B — monogas ocodbr kaHOKa
OOBIKHOBEHHOTO cOHMTas aBTOTPAHCIOPTOM Ha IpOCeoYHON popore 6mau3 moc. Cepruesckoe,
Tynbsckas o6macth, ceHTssOpsr 2023 roma. Photo. 7. Anthropogenic disturbance in floodplain
ecosystems in the valleys of the Vyazma and Ptan rivers: A — mass death of fish in the Vyazma
River in February 2022 due to a chemical waste from the local enterprise, b — a young Natrix natrix
(Linnaeus, 1758) ran over by a car on a country road near the Novoe Leushino Village, Ivanovo
Region, September 2023, B — a young Buteo buteo (Linnaeus, 1758) hit by a car on a country road
near the Sergievskoye Village, Tula Region, September 2023.

BriBoabI

BorarcTtBo BHIOB BOJl0OEMa CBS3aHO CO MHOTHUMH (PaKkTOpaMu: pa3Mepamu IJIOMAJAH BOJIHOTO
3epkaia, pazHooOpazreM OHOTOMOB Ha TOOEpekbe, MHTEHCUBHOCTHIO OXOTHI MU OPaKOHBEPCTBA,
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dakTopom OecrnokoiicTBa (pekpeanuss U JAp.), CEIbCKOXO3AWCTBEHHOM  J1€ATEIbHOCTHIO.
Ho nanbosnee CcylecTBEHHOE BIIMSHUE HA HACEJIEHUE NTUL] NPUOPEKHBIX HKOCUCTEM OKa3bIBAIOT
BOJOXO3SIMCTBEHHAs] ~ JCSITENbHOCTH W HWHBIE  (OPMBI  aHTPOIOTECHHBIX  BO3ACHCTBUI
HEMOCPEJACTBEHHO Ha BOJOEMBI: pPE3KOe H3MEHEHHE YpPOBHS BOJbI (CYyTOYHBIE, CE30HHBIC
KonebaHus), HpPUTallMOHHbIE paboTHl, KCIOJB30BaHUE BOJOEMa TOJ pbIOOpa3BeJeHHUE,
3arpsi3HEHUE BOJIbI U MMOYBHI MPUJIETAIONINX TEPPUTOPUN BCIIEICTBUE CIIMBA CETbCKOX03SIICTBEHHBIX
Y IPOMBIIIEHHBIX OTXO0/10B, 3aMyCOPUBAHHE IPUIETAIOIINUX TEPPUTOPHIA.

Bonubiii  (akTop oOKka3blBaeT Beaylee BO3JCHCTBHE Ha BHIOBOM COCTaB W OOMIHE
TUMHOPUIEHONW Tpymbel nTuil. Cxokas TWHAMUKA BHIOBOTO Pa3sHOOOpa3vs U YUCICHHOCTH IITHUIL
00JI0THO-0KOJIOBOIHOTO KOMILIEKCA OTMEUEHa /171l BOJIOEMOB Pa3HbIX MPUPOIHBIX 30H: CMEIIaHHBIX
U IIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEINEN, CTENEN U MOAYNyCThIHb. CXO/IHbIE U3MEHEHUS CBSI3aHbI
C PE3KUMU U3MEHEHUSIMU TUIPOJIOTHYECKOro PeKuMa BOJI0eEMa B MEPUO]T PA3MHOKEHUS MITUI] (Maii-
uioHb). OnpeaensomuMu pakTopamMu TpaHchOopMaLuu MTPUOPEKHOTO OPHUTOKOMILIIEKCA SIBIISTFOTCS
M3MEHEHUE YPOBHSA BOJIbI B BOJOEME, aMITUTY/]a U YaCTOTa €ro KoJieOaHuil (CyTOYHbIE, CE30HHBIE)
B [IUK Pa3MHOXEHMsSI, U3MEHEHHE IUIOIAAM BOJHOTO 3€pKaja M IPOAOKUTEIbHOCTh 3aJIMBaHUS
THE37I0BBIX TEPPUTOPHIl (CTalMii) BOJOIUIABAIOIIMX W HEKOTOPHIX OKOJOBOJIHBIX BHUAOB MTHII.
Pe3kne m3aMeHeHUs: BOJIHOTO pEXMMa B MUK PA3MHOXKEHUS MEHSIOT YCJIOBUS OOUTAHMS TNTHI] U
BBI3BIBAIOT MEPECTPONKY MX COOOIIECTB (M3MEHEHHE COCTaBa M YMCICHHOCTH (POHOBBIX BHUJIOB,
(dbopMupoBaHHE CHIEITU(PUICCKIX CE30HHBIX U CYyTOYHBIX PUTMOB KU3HU TITHII).

B xome paboT mo u3ydeHHIO HPHUOPEKHBIX OPHUTOKOMILIEKCOB HCKYCCTBEHHBIX BOJIOEMOB
HaKOIMUTEJIBHOTO THIIA U 3aperyJMPOBAHHBIX YYaCTKOB CTOKA, HAXOMAIIMXCS B MHTPA30HAIBHBIX
yclnoBuUsiX, Obula paszpaboTaHa M ampoOupoBaHa MeETOAMKa TpaHChOpPMAIUU OPHUTO(AYHBI
00JIOTHO-OKOJIOBOJJHOTO KOMIUIEKCA TpPU HM3MEHEHHWH BOJHOrO pexknMa. OHa TpuUMEHHMa st
OLICHKH COCTOSTHUSI MPHOPEKHON OpHUTO(AYHBI JHOOOr0 MCKYCCTBEHHOTO BOJIOEMa PABHMHHOTO
TUTIA U JUTS] Pa3HBIX KIMMAaTUYECKUX 30H 32 UCKIIOYCHUEM 30HbI ADKTUUYECKUX IMYCTHIHb U TYHIPHI.

B cooTBeTCTBHM ¢ METOAMKON, BEAYIIMMH OLICHOYHBIMH IMOKA3aTEIsIMH COCTOSHUSI OOJIOTHO-
OKOJIOBOJTHOTO OPHUTOKOMILJIEKCA ISl BOJOEMOB 30HBI CMEUIAHHBIX JIECOB U JIECOCTENHOW 30HBI,
HaXOJSIIUXCS B HWHTPA3OHAIBHBIX YCIOBHSIX, SBISIIOTCS  6U0080€ pa3sHOOOpaszue TTHIL
JTUMHOMUIBHON 9KOJIOTMUECKOW Tpynmbl (BOAOIUIABAIOIINE, OOJIOTHO-OKOJOBOJIHBIE BHJBI),
a TaKXKe UX YUCIeHHOCMb U NIOMHOCMb Hacenenus. Tak Kak MOCIeIHUE TTOKa3aTelld KOPPEIUupyoT
Ipyr C JpYroM, MpH OLEHKE MOXHO HCIOJb30BaTh TOJIBKO OJUH W3 HUX. Bce BbIsBICHHBIE
MOKa3aTeIN MOTYT ObITh HCIIOJIb30BAHBI B KAY€CTBE MHIUKATOPOB U3MEHEHHS BOJHOTO 3epKaia.

B coorBercTBUM € pa3paboTaHHONW METOAMKOM OLIEHKH TpaHCPOpMAIMM HACEIEHUs MTHUI]
MpUOPEXKHBIX KOMIIJIEKCOB B ONTUMalbHBIE TOABI (CpeaHEHl WM TOBBIIICHHOW BOJHOCTH)
¢ OJaronpUATHBIMU KIMMATUYECKUMHU YCJIOBHSIMU M BOJHBIM PEXUMOM (TEIUIOE JIETO, YMEPEHHOE
KOJMYECTBO OCAJKOB, 3aMEIJICHHBbIH, 0€3 pe3KMX CKAuyKOB, TEMI HM3MEHEHHs] YPOBHS BO/IbI
B TEYEHHE THE3/I0BOT0 CE€30HA) OTMEUEHO MMOBCEMECTHOE YBEIMYEHHE OOMIINS THE3AIIMXCS BUIO0B
KaK Cpeau WHIANKATOPHBIX U YYBCTBUTENBHBIX, TaK M Cpeau TolepaHTHhIX. OOmiee obumue
OPHUTOKOMIIJIEKCA MOWMBI BO3pACTAET TaKXkKe 3a CUET MPHILIBIX U JETYIOUIMX BUIOB. YBEIMUEHUE
Oropa3zHO00pa3usl THE3AAMIMXCS BUOB TUMHO(PHUIBHON TPYIIBI MPOUCXOJUT B OCHOBHOM 32 CUET
o0Opa3oBaHMs JOMOJHUTENBHBIX THE3J0BBIX CTallUi, B CBSI3W C pa3pacTaHueM MpHOPEKHON
pPaCTHTENPHOCTH M YBEIMYEHHEM KOpMOBOW 0asbl (pbiba, OECMO3BOHOYHBIE, MOTPYKEHHAS
PacTUTENTBHOCTD).

B skcrpemanbHbie TOABI (pe3KUil MOABEM YPOBHS, JIUTENBHBIN MEPUOJ HU3KUX TEMIIEpaTyp U
0CAaJIKOB B MK CE30HA PA3MHOKEHUS) Y THE3SAIINXCS B 30HE 3IUBAHUS UHOUKAMOPHBIX (TIOIHEMBI
ypoBHs 60ree 10 cM) u gyBCcTBUTENBHBIX BUAOB (Oonee 40 cM) MMMHOGMUIBHON Tpynmbl (YTUHBIE,
MACTYUIKOBbIE, HEKOTOPHIE LIaMJIeBble, MEJIKHE BOPOObUHBIE) MOBCEMECTHO OTMEUAETCS] CHIDKEHUE
BUJIOBOTO Pa3HOOOpa3usi U COKpAIlEHUE UYWCICHHOCTH, a TaKXKe CHIDKEHHE IMPOIICHTa BBIXOJa
NTEHIIOB B CBSI3W C 3aTOIJICHHMEM THe30BUi. B mepexoaHblii mo creneHu OOBOJHEHHS H
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KIIMMaTH4YEeCKUM YCIIOBUSIM TOJ] Ha IMOOEpeKbe OTMEUYaeTCsl YaCTUYHOE BOCCTAHOBIICHUE
OMOpa3zHOOOpa3usi M YUCICHHOCTH 33 CYET MPUIUIBIX BUJIOB U aJlalTAl[MF MECTHBIX THE3JSAIIHXCS
K JUIMTETLHOMY BBICOKOMY OOBOJHEHHIO. OHAKO 00IIas YMCICHHOCTh MECTHBIX THE3ISIIUXCS
BHJIOB BCE €LIE OCTAETCS TOBOJIBHO HU3KOM.

Kpome Toro, B xome paboT OTMEYEHO, YTO M3MEHEHHS BOJHOTO 3€pKayia IO rojlaM B CBSI3U
C ocylIeHneM/00BOJHEHHEM CTIOCOOCTBYIOT BPEMEHHOM MeperclIOKallui BUAOB ¢ OJHOIO BOJOEMa
Ha apyroii. Hanbomnee yCTOWYUBBIME K TAKUM H3MEHEHHSIM SIBJISIFOTCSI YaWKOBBIE MTHUIIBI, KOTOPHIC
HMMEIOT 3BOJIIOLIMOHHBIE aJalITUBHBIE MEXAHU3MBI.

Taxum 00pa3zom, U3MEHEHHE Beayliero (pakTopa cpebl, B JAHHOM cllydyae — 0OBOAHEHHOCTH, —
MPUBOJUT K CHJIBHOM TpaHChOpMaluu BHJIOBOTO OOrarcTBa M YHUCICHHOCTH BUIOB B MPUPOIHBIX
IKOCUCTEMaX, B T.4. B OPHHUTOKOMIUIEKCAX, KaK B OMOIIEHO3€ B IIEJIOM, TaK U B €0 KOMIIOHEHTaxX
(pacTUTENbHOCTD, d)KUBOTHOE HACEJICHHE), @ TAK)KE B UX SKOJOTUUYECKHUX IPYIINaX.

brazooapnocmu. ABTOp BbIpakaeT ocoOyro OjaromapHocTh [JaBHOMY pemakTopy H
peleH3eHTaM XypHalla « IKOCUCTEMBI: IKOJIOTHSl M IMHAMHKA» 32 Y4acTHE B MOJATOTOBKE CTATbU K
ny6sukanuu. OcoOyro 6iarogapHocTs Bbipaxaro Kyzsmunoii X.B., To6omnosoii E.1.

Qunancuposanue. Padbota Beinonnena no teme Ne FMWZ-2022-0002 HUP ¢ynnaMeHTanbHbIX
uccnenoBanuii Muctutytra BoaHbix mpobnem PAH 3a 2022-2024 rr. «MccnegoBaHus
T€09KOJIOTMUECKUX TIPOIECCOB B TUJPOJOTHMUECKUX CHCTEMaxX CyId, (popMUpoBaHUs KadecTBa
MOBEPXHOCTHBIX UM TOJ3EMHBIX BOJA, MpoOIeM yIpaBieHHs BOJHBIMU pecypcamMud U
BOJIOIIOJIb30BAHUEM B YCJIOBUAX H3MEHEHUM KJIMMara M aHTPOIOTE€HHBIX BO3ACHCTBHI», No
rocyaapctBeHHOM peructpauun AAAA-A18-118022090104-8.
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B Ceseprom [logmMockoBbe €cTh rocylapCTBEHHBIA HMPUPOIHBIN 3aKa3HHK <«OKypaBiuHas poauHa.
On wHa3zBaH 1o opHouMeHHOM moBect M. M. llpumBuHa. DTO WHTEpecHeWIme MPUPOIHBIE
MaJlOHapyLIeHHbIE JaHamadThl, TAe COXPAHMIMCh MecTa OOUTAaHUs CepbIX XKypaBiiel, 6ooTa u jeca,
noiiMa pexu JyOHBI 1 03epo 3ab0i0TcKOe. 311ech MPOBOISATCS IKOJIOTO-TUTEPATypHBIE SKCKYPCHUH,
Ha KOTOPBIX MOXHO mpoiitn Tpomamu KibrukoBa u IlpumBuHa, y3HaTh, 4TO Takoe OaroBHHK
1 TOHOO00eI1b, YBUAETH JKypaBiieil u morpy3uthcs B anoxy Ceprust Pagonesxckoro.

Coznanme 3KoJ0ro-uTeparypHbeix Tpon B Poccun Haxomures B 2023 roay TONBKO Ha HAaYalbHOM
JTare CBOETO Pa3BUTUA.

K Hacrosmemy Bpemenu B CeBepHoM [loIMOCKOBBE HAIMMU YCHJIMSMHM CO3JaHbl TPH 3KOJOIO-
muteparypHbie Tpombl: 1) «B rocrsax y Yepryxunckoro Oanakupsi» (mo mectam C.A. Kibrukosa),
2) [lpumBuHCKas Tpoma Ha TyromsHckue o3epa, 3) IlpumBuHCKHME MecTa mo pexe BwiTpaBke u
Ha [llaBpikuHy mycThiHb. CO3JaHHBIE SKCKYPCHOHHBIE MApUIPYThi HE TONBKO OCBEIIAIOT OOraThii
pacTUTENbHBIN U KUBOTHBIA Mup CeBepHOro I1oqMOCKOBBS, HO M 3Talbl JIUTEPATypHOrO TBOPUECTBA
PYCCKUX TmMcaTeNeil M PpeJMIMO3HbIX JeATesiel, OblBaBIIMX B 3TUX MecTaX. IloaroroBieHHble
MaTepraibl pacCcKa3blBAlOT TAKKE O COBPEMEHHBIX TEHACHIMSX W3MEHEHHUS KIMMara U CBA3aHHBIX
C 3TUM U3MEHECHHUH B THIPOJIOTHUECKOM PEXrMe 00JIOT U OacCeiiHOB MabIX pek Bepxueit Bonru.
Knrouesvie cnosa: 3axasnuk «XypaBiuHas poAuHa», SKOJIOrO-JIMTEPAaTypHasl TypUCTUUECKas TpPOIa,
HKOJIOTO-JIUTEPATYPHBIE JKCKYpcuH, o3epo 3abonorckoe, TyromsHckne o3epa, peka BriTpaBka,
[IpumBuackue mecra, Kuasoxuii octpos, IllaBblkMHA MyCTHIHB, KUBOTHBIE M pacTeHus CeBepHOro
ITomMOCKOBBSL.
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B 1979 r. na ceBepe MockoBckoil o6nactu, B TangoMckoM pailoHe NOSIBUIICS HOBBIIM 3aKa3HUK
C HEOKHUJIaHHBIM Ha3BaHueM «XKypaBnuHas poauHa». M xors B koHie XIX — Hauvane XX BEKOB
Cepblil XKypaBib ObUT JOBOJBHO OObIYHOW HTHIEH [10AMOCKOBBS, HUKTO HE OXHKJaj, 4TO TIe-TO
MOIJIA COXPAaHUTHCS MecTa THe3foBaHHs Oojee yem 2-3 map. JleliCTBUTENbHO, YHCIEHHOCTh
KypaBjel Hayana crpeMurenpHo mnajgatb ¢ 1930-x rr. OTo OBUIO CBA3aHO C MHTEHCHBHBIM
ocBoeHreM  Oomor —  TOpdopa3zpaboTkaMu M OpraHU3alMil  HOBBIX  OOIIMPHBIX
CEJIbCKOXO3SIICTBEHHBIX YTrOAMM Ha IUIOAOPOAHBIX TOP(SHUCTHIX mouBax. Yxke k 1950-m rr.
CYMTAJIOCh, YTO BUJ] MOYTH Mcde3 B MockoBckoi obnactu (IItymenko, MMuo3emiies, 1968).

M.M. [IpumBuH xun u padoran B Tanmome ¢ 1922 mo 1925 rr. B atoT nepuoa 60s10Ta TOIBKO
HAYWHAJIM OCYyIIaTh, W MAacITaObl AKOJOTMYECKHX NpeoOpa3oBaHMil OBUIM €Ile HE SCHBI.
[Tucarens HeogHOKpaTHO ObIBad Ha JlyOHEHCKHX 00JI0TaxX U ObLT MOPa)KEH YTPEHHEH MepeKInuKon
JKypaBJleH, KaK cedyac M3yMIISIOTCS €M HalluM COBpeMEHHMKHU: «KpHKHYJ NepBbIii )KypaBib Ha
IEepBOM THE3/le, U €My OTBETHJI >KYpaBJib Ha BTOPOM, ITIOTOM Ha TpeTbeM. S cocuuTas, HaCKOJIbKO
TOJIbKO XBaTaJl MOM ClIyX, THe3/la BCEX XypaBlied Ha UX poauHe no JyOHe, W, KOrjga cCoOJHIIE
MOKa3ajioch, OHM Kpuuanu Bce Bmecte» (IlpumBun, 1933 a, c. 84). Tak mnosBUIaCh MOBECTbH
«KypaBnuHasi poguHay, BellIeaIas U3 neyata B 1929 r.
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B pa6orax A.®. ®aepoa (1898, 1899a, 18996) MOKHO HaWTH ONMCAHUS PACTUTEIBHBIX
coobmectBs [[yOHEHCKUX OOJIOT A0 WX OCYIICHHS, OHU ObUIM TOYHO TAaKUMH, KaK HX 3acTall
M.M. [lpumBuH. 3TO OBIIM TONKWE CIJIABUHHBIE (MHOTAA TUIABAIONINE) YEPHOOBIIAHUKU
Y 3QJIUTHIE TPOCTHUKUA B TMPHUPYCIOBOM 4YaCTH MOWMBI J[yOHBI, OCOKOBBIE U OCOKOBO-THITHOBBHIE
(0COKOBO-MOXOBBIE) 00JOTa — B CpelHEH, BEHHUKOBBIE C HEMPOXOIWMBIMU 3apOCIsMH Oepe3bl
NPU3EMHUCTOM, YEpHOOIBXOBO-0EpEe30BbIE U  OJIbXOBO-WBOBbIE HHU3MHHBIE 0Oo0noTa — B
3a00/1a4YMBAIONIEHCS TPUMATEPUKOBOM YacTH TOWMBL. VIMEHHO Takue OWOTONMBI HACESIOT
JKypaBJIM U ceigac.

Bo Bpemena M.M. [IpumiBuHa xypaBirHble 60J0Ta €lle He MPUBJIEKaI 0COO0r0 BHUMaHUS
MOCKOBCKMX OpPHHUTOJIOTOB, TOTJa IIJIM AKTUBHBIE MCCIIENOBAaHUSA B OTAAJIEHHBIX MaJOU3y4EHHBIX
yacTax crpaHsl, B Cubupu u Ha JlaneHem Boctoke. Tem BpemeHeM B 1ieHTpe EBpomneiickoil yactu
Poccun ¢ 1958 mo 1978 rr. ymensiienue niaom@aau 60j10T B 1.6 pa3za mpuBeno K 2-KpaTHOMY
MaJIeHUI0 THE3J0BOM YHMCIEHHOCTH >Xypabiei (MapkuH, [Ipuxnonckuii, 1995). Ham ananu3
Kaprorpauyeckoro martepuana J{yOHEHCKOM HU3MHBI TMEPHOAOB 1O U IIOCIE MeIuopauu
MIO3BOJISIET C/ENaTh BBIBOJBI, YTO 3/1€Ch YMCIEHHOCTb T'HE3J0BOM MOIMYJSLUU CEPOro >Kypasis
Morja cokpatuthces 0osee ueM B 4 paza (I'punuenko, 2011). Takum oOpazom, o 5S0-eTHeM niepuoe
ot BbIxona noBectu «XKypasmunas poaura» (1929 r.), rae BnepBbie YIOMHUHAIOCh O THE3IOBAHUHU
KypaByieii B JlyOHEHCKON HH3WMHE, N0 OOCIEHOBAHUS TEPPUTOPUU OYAYIIEro OJHOMMEHHOTO C
MOBECThI0 3aKa3HHWKa HMEIOTCS TOJbKO ONpOCHbIE cBelneHus. Ho cTapoxuiibl pacckas3blBaid,
YTO BCErJa BECHOW CIBIIANN XypaBjeil ¢ 00JIOT, a OCEeHbIO, BO BpeMs cOOpa KIIOKBBHI, BUIEIU
Ha 0oj10Tax HeboJbIMe )KypaBiuHble cTan (JKypaBauHas poauna, 2009).

HoBeiii stanmn B  wu3ydyeHun <«COKypaBimHOM poauHbl» Hadaincs B KoHume 1970-xrr.
Exxerogno paboramu skcnenunuu cektopa «®dayna» Jlpyxunbl 1o oxpane mpupoabl buodaka
MI'V — oOuiecTBeHHON CTyJqeHYeckol opraHu3anuu, oOpasoBaBuieiici B CCCP B 1960T.
Bckope Bokpyr 3akazHuka <«KypaBnuHass poaMHa» ObUT CO3MaH LEJIbIA  KOMILJIEKC 0co00
oxpaHsieMbIX npupoaubix Tepputropuit (OOIIT), rae Toxke rHE3AUIUCH U THE3AATCS ceiiuac cepblie
xkypasmu. B 2020 r. mo 3ananuto [IpaButensctBa MOCKOBCKOIM 001acTH HAMH OBIIT CO3/IaH MPOEKT
MockoBckoro obmactHoro Ilpuponnoro mapka, Kotopeiii B nanpHeieM o0beauHuUT Bece OOIIT
B JlyOHEHCKOW HU3MHE U ee OKpecTHOCTIX. Ha Tepputopun mpoekTupyeMoro napka 4uciI€eHHOCTh
THE3/I0BOM TMOMYJISALMU CEPOro JKypaBlii COCTaBIIS€T OKOJIO 55 TeppUTOpPHANBHBIX Map
(I'punuenko u ap., 2015, 2020).

Wutepecno, uto BOo BpemMeHa M.M. [IpumBuHa He OBIJIO CKOJIBKO-HUOYIb BBIPAKEHHOTO
OCEHHEro MUIPallMOHHOI'O CKOIUIEHUS, NHAY€ MHUCAaTeNb HEIPEMEHHO Obl €ro yIoMsHYJ B IIOBECTH
WM JHEeBHHMKax. ONpochkl CTapOXKUJIOB palioHa, ClENMAIbHO MpoBoAuBIIMEecs B Hadaie 1990-x
roJI0B, TAaKXE YKAa3bIBalOT HAa OTCYTCTBUE MUIPALlMOHHOIO CKOIJIEHUS JKypaBiled B II€pBOM
nonoBuHe XX Beka. [lepBoe coobIeHne o KypaBIMHOM CKOIUIEHWU OBIJIO HAWJEHO B MaTepHajax
TangoMCcKOro UCTOPUKO-IMTEpATypHOro Mysesd. 3amerka B.E. MIBaHoBa 0 2 Teicsuyax Kypasliew,
KOPMSILMXCS Ha COBXO3HBIX IOJSIX paiioHa, Obula omyOiukoBaHa B TannoMmMckod raszere «3apsi»
(UBanoB, 1974). Ho ang CTONMYHBIX OPHUTOJIOTOB 3Ta HMH(OpPMAIMA MPOILIAa HE3aMEYCHHOM.
Cnycra tpu roma P.B. lopMuaoHTOB moapoOHO ommcan CKOIIEHHME B KypHaie «Oxora H
OXOTHHYbE XO03sKcTBO» (JopmumonrtoB, 1977). Ilocme dyero u Hayaloch IIJITAaHOMEPHOE
o0ciie[0OBaHNE TEPPUTOPUHU U MPOCKTUPOBAHHE 3aKa3HUKA. DTUM JEJIOM 3aHMMAJach CTy/ACHYeCKas
HpyxuHa no oxpane npupozasl buogpaka MI'Y, B To Bpems paboraBuias HajJ CIIUCKOM PEIKUX IS
MockoBcko#i 001acTH BUJIOB NTUL. 3ajgadyeld ObLIO COXpaHEHHE MECT OOMTaHUsSI PEIKUX BUJIOB
IyTEM CO3JaHUSI 0CO00 OXPaHSEMBIX NMPUPOIAHBIX TEPPUTOPHIM C OrpaHUYEHUSMHU XO3SHCTBEHHOU
NIeATeIbHOCTH. B OCHOBHOM Takue OrpaHHYeHHUs Kacaluch pyOOK, OCYIINTEIbHOW MEIHOpalty,
3aCTpOMKM M BECEHHEW OXOThl. DTa paboTa B JaJbHEHMIIEM MOJOXKHUJA HAayajo COCTaBJIECHUIO
Kpacuoit kauru MockoBckoit o0macTu, epBoe n3nanue Kotopoi Beio B 1998 r. (KpacHas kaura
MockoBckoi o6actu, 1998).
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B pesynbrare onpocoB MECTHBIX JKUTENEH NPYKMHHHMKAM yJIallOCh YCTaHOBUThb, YTO OCEHHEE
CKOIUICHHE CEephIX )KypaBiiel MosBUIOCh B Hadane 1960-x rr. Yuérsl xKypasiell cuinamu pyKuHbI
Hayamuch ¢ 1982 r. B pasHble rofpl CKOIUJIEHWE HACUMUTHIBAJIO J10 2, MHOTAA 3 ThICAY MTHIL,
KypaBJMHbIE COOpbl HAUMHAIMCh CO BTOPOH IIOJOBHHBI aBrycra M Amwinck A0 20-x 4gucen
ceHTs0ps. B mocnennue 10-12 meTr MakcuMaiabHas YHCICHHOCTh CKoOIUIeHHs cocTaBisieT 1300-
1500 nTun, a camMo CKOIUIEHME CTaJl0 HAYMHATBhCS paHbIIE M JJINTHCS HHOTZAA 1O CEPEAMHBI
OKTSIOpSI.

VIMeHHO B 3TOT mepuos, KOrjaa XypaBiieid XOpoIlIo BUJHO Ha MOJISX, MbI MIPOBOJUM OOJIBIIYIO
SKCKYpCHOHHYIO IporpaMMmy 1Jjs Aereil u B3pocnbix «PectuBanp Kypasiss». B stom ronmy
®ectuBanp npomén B 29-i pa3, B €ro paMKax MPOBEAEHO 00JIee cTa IKCKYPCUH.

B nameii crpane exeroansie anutenbabie @ectuBanu XKypasiist 60JbIle HUTAE HE TPOBOIATCS.
XOTs B psijie 3aII0BEAHMKOB €CTh DKOJIOTMUECKHM MPa3IHUK «/[eHb XKypaBIisi».

ITpuzHanueMm Hamed MHorosietHed paGoTbel cranmum Harpazael: @ectuBans JKypais kak
TYPUCTCKUI MpPOEKT — saypeaT I cTeneHn Ha MexayHapoJHON BbICTaBKE COOBITUHHOIO TypH3Ma
B MockBe B HOMHUHaUMU «DKOTypu3M», MoOeauTens exerogHod mnpemun ['yOepHatopa
Mockosckoit obnactu «Hame [TogmockoBee» 2013 r. B HoMuHanmu «OTkpbiBaeM [lonMockoBbey,
eMHCTBEHHBIM molOeauTenb OoT MockoBckoi obnactu B kKoHKypce «CoOwitne — 2014», maypeat
I crenern Ha MononexHOM KyinbTypHO-TypucTHueckoM (opyme LHPO. B 2016 r. ®ecruBanp
3aHsn [ mecto Bo Bceepoccuiickom KOHKypce B 00JaCTH COOBITMHHOTO Typu3Ma, B HOMHHALUU
«Okorypuzm» (OT4yeT 0 pa3BUTHH ..., 2014).

B nporiecce MHOTOIETHEH 3KOMPOCBETUTEHLCKONH paOOThI MbI CTOIKHYJIMCH C TEM, YTO HH JICTH,
HU B3pOcCiIble He 3HaIT npousBeneHnid M.M. IlpumBuna u ucroputo csoero kpas. IIpakruuecku
HUKTO M3 IMpHEIKAIOIIMX K HaM Ha OKCKYpCHMM He 4uTajd noBecTh <«OKypaBiuHas poauHa»
(ITpymBun, 1933 a) wmm pacckasz «Mox» (IIpumBun, 1933 6), HanucaHHbIE MMEHHO O HAlIUX
MECTax U O COXpaHUBLIMXCS MMOHBIHE 00JI0Tax U KypaBisix. [loaToMy ogHOMN M3 HalMX 3a1a4 cTajia
OpraHu3anysi He TOJbKO HSKOJIOTMUECKHX TPOI M HMX 3KCKYPCHOHHOI'O COIPOBOXAECHHS, HO U
9KOJIOT O-JINTEPATYPHBIX MapLIPYTOB.

Hpe}.]l'IOCBIJIKI/I AJISl CO3TaHUA IKOJIOI0-JINTEPATYPHBIX TPOII

Cesepnoe IlonMockoBbe MMeET OOJbIIOE JUTEPATYPHOE HAcienue. 3/1€Ch KUIM U TBOPHIIU:
M.E. CantsikoB-Uleapun, M.C. Kopcakos, C.A. Kasrako, M.M. Ilpumsun, JI.H. 3unoB u ap.
B 1. 1yOpoBku Henaneko ot Tangoma pacnosioxken Jlom-myseit C.A. Kabrukosa (¢oto 1).

TBopuecTBO mod3Ta Bcerga ObUIO HEPa3phIBHO CBA3AHO C MPUPOJOA M C IKYPaBIISAMHU —
UCKOHHBIMU oOutarermsimu Tangomckoro OojotHoro kpas. Ha mepBom »staxe Jloma-myses
B cepenune 1990-x rr. Hamu ObuT opranu3oBad Myseit XKypasis (dhoto 2).

Ero skcno3uius pacckaspiBaja HE TOJbKO O JKYpaBJISIX, HO U O IPOUCXOXKACHUM OO0JIOT,
UX PACTUTENBHOCTH U )KMBOTHOM MHUPE, O CTAPUHHBIX HAPOAHBIX MIOBEPHIX, CBSI3aHHBIX C 00JI0TAMU
u xKypaBisiMmu, 1 o [IpumBunckux mecrax. Ceituac Myseii XKypapis pazobpan U mocie peMoHTa
3laHUs BOCCTAHOBJIEHUIO He mojJiiexuT. Bmecto Myses XKypabnsg mbl cnenanu Mysei bosor
Ha OnoctaHuuu «JImurpoBka» (doro 3a, ).

Oto wactHas OuoctaHius. [lepen kaxmoil SKcKypcueid Ha 00J0Ta WM K KypaBlsiM MMEHHO

3/1ech NpoxXoauT Jiekuus o [IpumBuHCcKoOM «KypaBIMHON poIHUHEY.
[ co3maHus KOJI0ro-JIMTEPATYPHOTO HIIA HKOJIOr0-HCTOPUYECKOTO TYPUCTHYECKOTO MapIIPyTa
HEOOXOAMM ILIEHTp cOOpa 3KCKYpCAaHTOB JUIsl MOJY4YEHHMs] MMM TpeABapuTeIbHON HH(pOpMaIuy,
O3HAKOMJIEHHUSI CO CXEMOW TPOIbl, C 00bEKTaMU KUBOW MPUPOIbI, KOTOPBIE BCTPETITCS Ha TpPOIE,
3HAKOMCTBO C TBOPYECTBOM II03Ta WJM MHUCATENs, MCTOPHEH MECT, MO KOTOPBIM IPOXOIUT
MapupyT. [ 3TOro NoaAXoasT celbCKhe My3€er, OMOCTAaHIIMK M BU3UT-I[EHTPHI 3a1I0OBEAHUKOB HIIH
JIpyrux 0co00 OXpaHseMbl IPUPOIHBIX TEPPUTOPHIL.
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®oto 1. lom-myseit C.A. KinbrukoBa. [Ipa3nHuk, mMOCBAIEHHBIA THIO POXKJIEHHUS M03Ta, «CeHOKOC
B Jly6poBkax», 12 wutons 2013 r. (®Poro O.C. I'punuenko). Photo 1. House-Museum of
S.A. Klychkov during the “Hay Harvest in Dubrovki”, a celebration of Klychkov’s birthday,
July 12, 2013 (Photo by O.S. Grinchenko).

®oto 2. My3seit Kypasist ObI1 co3maH Kak yacTh dkcrnozunuu JJoma-myses C.A. Kibrakosa (dpoTo
O.C. I'punuenxo). Photo 2. The Crane Museum was created as part of the exhibition in the House-
Museum of S.A. Klychkov (photo by O.S. Grinchenko).
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a) 0)

®oto 3. Myseit bonor Ha wactHOil OuoctaHuum «JlmutpoBka» (n. [AmurtpoBka, 34; doro
O.C. I'puHY€HKO): a) IIeHTpajlbHas YacTh [1EPBOro 3Taxa, 0) rajepest BTOPOro ITaxa.

Photo 3. Museum of Bogs at the private biostation “Dmitrovka” (Dmitrovka Village, 34; photo
by O.S. Grinchenko): a) the mail exhibition of the first floor, b) the gallery of the second floor.

Bo3MoxxHO, 07]Ha U3 MEPBBIX IKOJIOTO-IUTEPATYPHBIX TPOI B HAlllel CTpaHe ObLIa MpHayMaHa
u caenada B 2006 r. moumu kosuteramu C.C. CkopoaymoBoil u T.A. Xi1eOSHKUHOM, TUPEKTOPOM
Homa-my3zes C.A. KnplukoBa, 1 MHOM.

Hamu Obuta paspaborana u odopmiieHa 3KoJioro-aurepatypHas Tpoma (doro 4, puc. 1)
B OKpecTHOCTAX JepeBHH [lyOpoBkn «B rocrsx y UYepTyXuHCKOro Oajakups», Ha3BaHas Tak
no pomany C.A. KierukoBa «Uepryxunckuii 6anakups» (2000).

Tpoma npogomkaeT U AoNOAHAET dKcKypeuu o JJomy-mysero C.A. KibrukoBa. DKCKypcus 1o
TPOIle TIO3BOJIIET TMPEACTaBUTh moceTutTensiM TBopuectBO C.A. KiprukoBa Oosee momHO o
Kpaco4yHo. IIIKONbHUKH U B3pOCIbIE MOT'YT MPOUTH 10 YepTyXHMHCKOMY JIECY U OUIYTUTh KOJOPUT
IPOU3BEICHUM, YBHAETh CBOMMHU TIJjla3aMU MECTa, KOTOpPbIE ONMCHIBAT IO3T. ODKCKYPCAHTbI
3HAKOMSTCA C Pa3HOOOpa3WeM pPACTeHHWH W NTHUI], OOMTAIOMIMX HA JIyrax, B JIeCy M Ha 0OJOTax.
[IpenogaBarenn-0MONOrY MOTYT IPOBOAMTH Ha TPOMNE YPOKH MPHUPOJOBEACHUS, OOTaHUKH,
300JIOTMM, 3KOJIOTMM W OXpaHbl npuponsl. I[IpenomaBarenu mauTepaTypbl — paccKas3blBaTh O
tBOpuectBe C.A. KnbrukoBa 1 M.M. [IpumiBuHa.

B Tangomckom ropoackom okpyre (r.0.) B c. Cnac-Yrom c¢ 1976 r. paGotaer Mys3ei
M.E. CantsikoBa-lllenpuna, B 2019 r. OTKpPBITO HOBOE COBPEMEHHOE JIBYXATAXKHOE 3/1aHHE MY3esl.
Crnac-Yroin — po1oBo€ UMEHHUE MKcaTeNsl, KOTOPhIA poauics 31eck 15 suBaps 1826 r.

Coxpanunace noctpoeHHas B 1795 r. IlpeoOpaxkeHckass LEpKOBb; IpU HEW — Tpare3Has
U KoJloKoJibHsL (mepBas mosoBuHa XIX B.). Ycagpb6a CanteikoBbix B Cnac-Yriy mocie
OxkTs0pbCcKoOii peBorOIMH Oblila KOH(UCKOBaHa, a MOToM cropena. Ceifuac roTOBUTCS MacIITaOHbIN
IOPOEKT BoccTaHOBNIEHUS. Jlo HAaIMX AHEW COXPaHWJICS CTapUHHBIA ycaneOHbI mapk, U B HEM
MOYKHO OBLJIO OBl MPOJIOKUTH IKOJIOTO-TUTEPATYpHYIO Tpony, HO Toiabko M.E. CanrsikoB-lenpun
HE MKcal O IPUPOJE.

CBoM BOCIIOMUHAaHUA O )U3HU B Crniac-YTiy nucatelb NepeHec Ha CTPAHULBI CBOEH MOCIIeIHEN
kauru «llomexoHckas crapuHa». B 3ToM pomMaHe ecTh MHTEPECHBIE CTPOKU: «... OeIHas mpupoa
HAILIETO CEePOro 3aXO0JIyCThsl, HO BE/b JJIS TOTO, YTOOBI U Ooraras Mpupoja ocHsiia aymy pedeHka
CBOMM CBETOM, HEOOXOJMMO, 4TOO C CaMbIX PaHHHUX JIET CO3JAJ0OCh TO CTUXHHHOE OOIIEHHE,
KOTOpOE, 3aXBAaTUB UEJIOBEKa B KOJILIOEIH, HAMIOJIHIET BCE €ro CyLIECTBO U MPOXOIUT ITOTOM Uepes
Bcto ero xxu3Hb» (CanteikoB-Ilenpun, 1975, c. 35).
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DT CTPOKH TOMOTJIM HaM TIOHATh OCHOBHYIO II€JIb HAmied paOOThl — MBI HaJeeMCs, 4YTO
AKOJIOrO-TuTepaTypHble Tponbl no npousBeneHusm C.A. KnbrukoBa 1 M.M. IlpumiBuHa nomoryr
OCHUATH AYIIH JIFOJEH T000BBIO K TPUPO/IE.

®ot10 4. Cemunap qus  yuurened Tanmomckoro pailoHa «DKOJOTHYECKOE IPOCBEILECHUE
IIKOJILHUKOB Ha 0C000 OXpaHSIEMBIX MPUPOAHBIX TeppuTOpusax I[loamMockoBbs». Jlom-My3ei
C.A. KnprukoBa, 27 asrycra 2006 r. (¢poto O.C. I'punuenko). Photo 4. “Ecological Education of
students in Specially Protected Natural Areas of the Moscow Region” Workshop for teachers of
Taldomsky District, in the House-Museum of S.A. Klychkov, August 27, 2006 (photo by
O.S. Grinchenko).

MeToauka co31aHus IKOJIOT0-JIUTEPATYPHOM TYPUCTHYECKOM TPONBI

Tak e, Kak W DKOJIOTMUECKass Tpoma — 53TO MPOJAYMaHHBIH OOOpPYAOBaHHBIA MapIIpyT,
MPOXOJAIIUNA Yepe3 MPUPOJHBIE JaHAMA(TH, WUMEIOIIHME ASMOIMOHAIBLHYI0 W 3CTETUUYECKYIO,
[EHHOCTh. JKCKYpPCHU TIO SKOJOTO-JIUTEPAaTypHBIM TpOIlaM HE OYeHb MPOCTHl U JIOJDKHBI
COIIPOBOXK/JIAThCSI OOBSICHEHUSIMU SKCKypcoBoja. [Ipu camMocCTOATENbHOM MOCEIEHUU HAYLIUE U
TYJSIOIIAE TYpPUCTBl MOTYT MOYEPNHYTh HH(OpMAIuio ¢ MHPOPMAIIMOHHBIX CTEHIOB W/WIIM U3
Oykneta. OpraHuzanus 5KOJOTO-JIMTEPATypHOM Tpombl — oOAHa U3 (GOpM BOCIHUTAHUS
SKOJIOTMYECKOTO0 MHPOBO33PEHMSI M 3CTETUYECKOrO0 BOCHPUATHUS NPUPOABI, B TOM 4YHUCIE
MOYEPIHYTOr0 U3 XYA0XKECTBEHHbIX IPOU3BEACHUM.

OCHOBHOE Ha3HA4YE€HUE HKOJIOTMYECKUX TPON — MpoOyXKJeHue JI0003HATEIbHOCTH, YyBCTBA
MPUYUHHO-CIICACTBEHHOW CBS3M MEXJIYy HPUPOAHBIMH SIBICHUSMH W OOBEKTaMH, BOCIHTAHHE
THYECKOro OTHOIEHUs K npupone (Ynxosa, 2007). Takum 00pa3om, Mbl UMEEM BO3MOXHOCTh HE
MPOCTO MOJAATh HHPOPMAIUIO, HO U MOBJIHUATh HA OTHOIICHHUE U TIOBEIEHUE TEX, KTO €€ MOJTyYaer:

OCBEIOMIJIEHHOCTbS >> [IOHUMAHMUE >> [TPAKTUYECKOE YUACTHE.

Brei3piBaer  0OJBIIOM  MHTEPEC  ONBIT  CO3MaHHMS  JKOJOTO-JIMTEPATypHOH  TPOIIBI
«Mup lllonoxoBckoit crenu» B Jeconapke My3ses-3anoBegnuka M.A. Illomoxosa (2019 r.).
«B ocHOBe cO3/1aHHA 3KCKYPCHOHHOT'O MapHIpyTa JIKHUT Hjaesd, OO0pa3HO TOBOpPs, pPa3JIOXKUTh
TBOPUECTBO MHCATENs HE Ha CJIOBa, a HA JEPEBbs, KYCTAPHHUKH, LBETHl M TPaBbI, YTOOBI BCA
pPacTUTENBHOCTh, YIOMSHYTasl B MPOU3BEACHUSAX mucarens, a 3To Oosee 100 BUAOB pacTeHHiA,
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COLIUTa CO CTPaHHULl €ro KHUT B pealbHylo cTenb» (OTKpbITa HOBAsl 3KOJOTO-JIUTEpAaTypHas Tporia
«Mup IllonoxoBckoit ctenu», 2019).

IToxoxuWil TPUHIUIT JIEKUT B OCHOBE CO3JaHusl HaMu [IpuIIBUHCKHMX MapupyToB. MBI TOXe
MBITAEMCSl «PA3JIOKUTh TBOPYECTBO MHcATEeNss» Ha TOop(d, O0NOTHBIM MOX-charHym, roHo000eNb,
0aroBHUK, SIMBl YIJIEKOTOB, POCBI M «OTHAJCHHYIO MeYaJbHYI0 mHecHb riayxaps» ([IpumBus,
1933a, c. 84).

B ocHOBe co3maHuS SKOJOTMYECKMX TYPUCTUYECKUX MApIIPYTOB JIGKHUT PsiI  OOLIMX
npuHUMnoB. OHM TOAPOOHO PAcCMOTPEHBI CHEIHAIUCTAMH  ODKOLEHTpa  «3aroBEIHUKN
(I'enepanbHblil an 3x0Tponsl, 2023).

KnaccukoMm MeTonuku co3faHMsl NMPUPOAONO3HABATENbHBIX TPOI (IKOTPOI) HAa POCCUICKUX
3aroBeJHBIX TeppuTopusax sBisgercs B.II. UmxoBa — HaydHBI COTPYAHHMK Teorpaduyeckoro
daxynprera MI'Y. Haumnas ¢ 1980-x romoB, ee paboThl ObUIM IS MHOTHUX PYKOBOJICTBOM
k neiicteuto (Umxkosa, 2011; Ymwxkora u ap., 2018).

IIpoekT 3KOJNOro-IUTepaTypHOW TpOmbBl TaK K€, KaKk M  I[PUPOAOINO3HABATEIILHON
(9K0JIOrMYECKOi) TPOIBI BKJIIOUAEeT B ce0st 4 pa3zaena:

1. KoHnenuus mMapmpyTa:

O 1Ny, 3a/1a4u;

O 1ieJieBbl€ I'PYMIbl HOCETUTENEH;

O cXeMa IeHIUIaHa TPOIIbl, KPAaTKOE OIMCAaHUE JIMHUN MapuIpyTa;

O MPOTSHKEHHOCTh, CIOCO0 MEePEABMKEHUS, CPEAHAS IPOL0JKUTEIbHOCTD IOCEIIEHUS;

O CE30HHOCTb UCIIOIb30BAHUS MapIIPYTa;

O OCHOBHBIE TEMbl HHTEPIIPETALUU JOCTONPUMEUATEIbHOCTEH;

O cnoco0bl MHGOPMAIIMOHHOTO COMPOBOXKICHHUS;
o
2
o
o
o
3

IIpaBuUJja MOCENUIeHNs, He Hapymatomue pexxuM oxpansl OOIIT.
. IudopMaIimoHHOe COMPOBOXKICHHUE:
COCTaBJICHHE TEKCTA IKCKYPCUU;
ornpeneneHne HHPOPMAIIMOHHOM YaCTH CTEH/I0B, OYKIIETOB U JP.;
pa3pabotka 3 heKTHBHOI BU3yaJbHOW MOJaYl MaTepHaa.
. bilaroycrpoiicTBo MapuipyTa:

o maH Tpombl (MmacmTad 1: 1000 mmm 1:500) ¢ ykasaHueM pa3MelleHHs MPUPOIHBIX U
UCKYCCTBEHHBIX OOBEKTOB, IUIAHUPYEMBIX K MOKa3y: €JIbHMK, pydell, KypTMHa pacTeHHHl TOro ju
MHOT'O BHJIA, MypaBEHHHK, BOIOEM, MOCTKH, KOPMYIIIKA, TYIJISTHKA, TWIATGOpMa JUIS XUITHBIX MTHII,

o miaH Tpomnbl (Macmta®d 1: 1000 mmm 1:500) ¢ yka3aHHeM TOUYEYHOTO pa3MeELIEHUs
IUTAHUPYEMOM MH(PaCTPYKTYpbl: BXOAHAS Tpymna, HHGOPMAIMOHHbIE CTEHABI, HH()OPMAaLIMOHHbIE
IUTOIIAIKU, 30HBI OTJBIXA C JIJABKAMH, HACTHIIBI, CMOTPOBBIE MJIOIIAAKH, apTOOBEKTHI.

4. Cmera.

OTnuuMst MPOEKTa 3KOJIOTO-IMTEPATYPHOM TPOIBI OT IPUPOAONO3HABATEIBHON 3aKII0UAIOTCS
B BbIOOpE NPUPOIHBIX O0BEKTOB IS [T0Ka3a. DTH OOBEKTHI JODKHBI OBITh OTPa)KEHUEM TBOPUYECTBA
aBTOpa, HE TOJIbKO YIIOMUHAThCS B €ro MpOM3BEACHUX, HanpuMmep, «I'pulsl cagarcs y poporu, //
[To mosic 3apeBasice B MoX ...» (Kibrakos, 2000a, c.174), HO MU MMETh 3MOIMOHAJILHYIO
COCTaBJIIIOLIYIO: «... 3arell COJIOBEH U Pa3Nuics BECh cpa3y, CJIOBHO cepeOpPHUCTHII TOPOX Ha BOILY
pacchlinan, a moTOM OMSATh MPUYMOKHBATH HA4Yall M CJIOBHO HA MAJEHBKUX XPYCTATbHBIX MAIbYHKAX
NpULIENKUBATh: JeckaTh, Xxopouio! ...» (Kuberukos, 20000, c. 26).

Ha 06onoTHON 53KOJOrM4ecKoi Tpome OObIYHO paccKa3blBACTCS O TUIAx O0J0T, cdaruyme,
TopdoobpazoBanuy, 3amacax MpecHol BOABL. A BOT Kak mucai o 6onortax M.M. [IpumBuH B cCBOEM
pacckaze «Mox»: «S cumen y BOIBl Ha MXYy HPOTHB Oepé&3bl, OOBATHIA JEBCTBEHHOW MyCTHIHEH,
MI0Ka, HAKOHEII, CTaJI0 KaK-TO He M0 ceOe: 0OBATUS MOXOBOM IMYCTBIHHU C CUIbHEHIIINM OypSIOIINM
3armaxoM OaroBHHMKa CTajlM MOXOXXKHM Ha KOUIMapHble OOBATHA OOJBbHMIBL, KOIJa IalUeHT
3ampIxaercs oT  xjopodopma Ha omepannoHHoM croie» ([Mpummsuu, 1983, c. 505).
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Takoe BocpusiTie 600Ta AeaeT MyTeleCTBUE N0 HEMY TAaMHCTBEHHBIM U JKyTKOBaThIM. Ha Takoii
HKCKYPCHUHU YEJIOBEK IOJIy4aeT HE MPOCTO HAaOOp OMOJIOrMYECKHX W THAPOJIOTHYECKUX (HaKTOB,
HO BOCIIPUHUMAET 0O0JIOTO 3araJlouHbIM JAPEBHUM MHPOM C TAilHBIMU TPOMaMH HEBEAOMBIX JICHIHX-
OOJIOTHUKOB.

PesyabTarhbl 1 00CyKaeHHE

JKoJI0ro-JIuTepaTypHas Tpona 1.
JK0JI0r0-1uTepaTypHas Tpona «B rocrax y UepTryxuHckoro dajiakupsi»

«A TpsIMO IIpEI0 MHOM BCETJja Ha 30pKOH CTpake
CrouT 4epTyXUHCKUN U HbIHE 3HAMEHUTBIN JIEC...»
C.A. Knbrakos (2000, c. 175)

Tpona HaunHaercs ot 1. JlyOpoBku u BeneT B UepTyXUHCKHIA JIE€C, COXPAaHUBIIMMUCS 0 HAITHX
nHel. Bee takke cTOST 3/1ech €MbHUKH, yXaeT cbld U Oponst nocu. PogHas npupona Obliia 4acThio
JIyUIM 1103Ta. B3auMOOTHOIIEHUS YeJIOBEKa U MPUPOABI MOKHO CUMTATh OJHOM M3 OCHOBHBIX TEM
npo3sl C.A. KnberukoBa. OTH 4yBCTBa CO3BY4HBI ciaoBaM M.M. IlpumiBuHa, KOTOPBIA T'OBOPHII,
YTO y KaXJOro 4YeJIOBeKa JOJDKHAa OBITh CBSATO XpaHHMas «HEOCKOpOJisieMas 4acTh IYLIH.
Jnsa Ceprest KnbrukoBa 3Toi 4acThio OB MPUPOJA, KYJIbTypa MPEeaKoB, 0€3 KOTOPbIX HE ObIBaeT
y JIIOJe HU TIPOLLIOTo, HU Oy IyIIEero.

C.A. KIIBIYKOB — COBPEMEHHHUK AIOXH OCYIICHHS W pa3paboTku O0onor — 20-¢ roasl XX B.
N BoaTO € BpeMsa MNpoOyxkiaajnach MeCTHas MpPUPOJOOXpaHHAash MbICIb. B cioBax repos
«YepTyXHUHCKOro Oallakups» 3BYUUT HPEAYNPEXKACHUE U IPYCTHAsI YCMEIKA: «... BpeMs INpPHJET,
KOI'J]a HE TOJIBKO JIEHIMX B JIECY WM KaKUX-HUOY/Ab TaM JIEBOK B BOJIE, U HUUYETO BOBCE HE OYJIET,
OKpOMsI pa3Be IHeH aa Hac, MyXHKOB ...» (Kibrakos, 2000 06, c. 14). B atu xe roasl B JlyOHeHCKUI
«TOTONNEHHBIN Kpait» mpuexan paborate M.M. IlpumBuH. OH Hamucan noBecTh «XKypaBiauHas
pOAMHA» O 3aMOBEAHBIX 00J0TaX, KOTOpbIe HENb3sl YHHUTOXKaTh. Ho MomkHO ObUIO mpoiitu emié
Oomnee moiyBeKa, 4TOOBI JIIOJM M TOCYAApCTBO OCO3HAIM HEOOXOIUMOCTh COXPaHEHHsS OO0JIOT.
Ceituac [IpumBuHCKHE 00J10Ta C UX YHUKAIBHBIM PACTUTEIBHBIM U KUBOTHBIM MHUPOM OXPaHSIOTCS
B kommuiekce OOIIT «KypaBmuHasg poauHa». A YepTyXMHCKMI JieC MOJHOCTBIO BOUIEN
B TOCY/IapCTBEHHBI TPUPONHBIA 3aKka3HUK «JlyOpaBHa», KOTOpBIA Obul opranuzoBan B 2019 .
(I'punuenko u np., 2019).

OO6miast mpoTsHKEHHOCTh Tpombl coctaBmwia 2.5 kM (puc. 1). CpenHsss mpogoDKUTEIHHOCTD
skckypcun — 1 yac. Ce30HHOCTh HCHONB30BAHUS — amNpeNb-OKTAOph. XapakTep Mapuipyra —
paauanbHbli. LleneBble Ipynmbl: OpraHM30BaHHbBIE SKCKYPCHOHHBIE T'PYIIIBI B COINPOBOXKIECHUU
9KCKYPCOBO/a MOTYT BKIIIOYATh JIIOJEH JII0OOr0 BO3pacTa M COILMAJBHOIO COCTaBa, (PU3MUECKH
TOTOBBIX K IIPOXOXACHUIO OoJiee 2-X KM I10 JIeCHOU Jopore. PekoMenayeMoe KoIuyecTBO YelI0BeK
B rpynne — He Ooisiee 20. bpu1 BbimymieH Oykier ¢ ¢ororpadusiMu M aBTOPCKUMHU PUCYHKAMU
c onucanneM mapuipyta, ¢popmara A3 u tupaxom 1000 sk3. Tpona Oblna cienaHa Ha CpeacTBa
[IpaBuTenbcTBEHHOM TporpaMmbl «kojorus [TogmockoBbs — 2007 ».

Ha Tporme 8 kiodeBbIX TOUYEK, IJIe SKCKYpPCOBOA pacckasbiBaeT o TBopuecTBe C.A. KibrukoBa
Y TIOKa3bIBAET MPUPOTHBIE OOBEKTHI.

1. llyremecrBue B nmpouibiii Bek. [lo BocnomuHanusm Oparta KibrukoBa A. CeuynmHCKOro:
«lyopoBku — nepeBeHbka f1omMoB 30, HMUeM He Bolenstomuxcs. OHa cTosla Ha OTJIETE OT cena
Tangoma u penko KTo-mM00 B He€ M3 BOJOCTHOIO WJIM YE3JHOro HayaibcTBa 3ae3xan. C Tpéx
CTOPOH JIepeBHsI ObLIa OKpY>KeHa MOJSIMU KPECThHCKUMHU, 00J0TOM U pekoii KyiiMenkoit, a 3a Heil
nyopoBckumu gecamu ...» (Ceumnckmif, 2012, c.132). C ropeusto mnucan C.A. Kibrukos
0 BapBapCKOM YHUYTOXKEHUHU JIECOB W OOJOT: «... Kakue B Yaromye y Hac (hoHapH, CBET K HUM
OCKUT, KaK TUBICYH, IO OeuéBKe ¢ TOpPstHOTO O0JI0TA, HA KOTOPOM paHBIIE KUJ JEHHH AHTIOTHK,
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a Temepb CKOpo He OyneT naxe JAryuiek, MoToMy 4YTO CyXO, Kak Ha OyibBape, U B HeOO
3aMaxHyJach C BRIpYOKH Oombimas sxkenesnas tpyoa! ...» (Kmsrukos, 2000, c. 213). OcymeHnnbie
6onora BoJib KyiiMeHKH mpeBpaTUIMCh B Jiyra. TOJIbKO BAOJbL pyclia emé ocTanach OOJO0THAs
pPacTUTENBHOCTh U MBHSK. [lo-IpekHEMY 371€Ch JIETAIOT «JIBE OENOMEPHIX COPOKHY, MOIOT COJOBBH,
pEYHBIE CBEPYKH U KAMBIIICBKH.

Puc. 1. Cxema sKonoro-iurepatypHoil Tponsl «B rocrax y UepryxuHckoro Ganakups». PucyHok
C.C. Cxoponymosoii (CkopogymoBa, ['punuenko, 2007). Fig. 1. Plan of the ecological and literary
trail “At Chertukhinsky Balakir”, drawn by S.S. Skorodumova (Skorodumova, Grinchenko, 2007).

Ha mayrax MOKHO ycipllIaThb KOPOCTEJS, Y HEFO TPOMKHUM CKPUIIYUYHH KPUK — «KPEKC-KPEKC».
3neck ke mocBucTeiBaeT nepenen — «Cnate mopa! Cnate mopal!». 31ech MOXHO BCTPETUTH
JYroBOrO 4YeKaHa, Oellyl0 U JKENTYI0 TpSACOTy30K, JKaBOPOHKA, KaMBIIIOBYIO OBCSIHKY.
Menkuii COKOMI MycTenbra OXOTUTCA Ha MBIIIEH, MHOTIa 3aBHCasi B BO3JlyXe U Tpenenia KpbUlbsMU,
Kak OosbIIast 6abouka.

OKOCHUCTEMBI: KOJIOI'MA U AMHAMUKA, 2023, Tom 7, Ne 4



186 I'PUHYEHKO

2. Bxoa B aec. Bo Bpemena C.A. KipiukoBa seca 1 60510Ta 3aHMMaIN 00JbIIKME IPOCTPAHCTBA.
«... CTopoHa Hama JecHas, ApeMydas, TéMHas! ... JieC MOAOWIEN K CaMOM OKOJMLIE, U MalleT
HIMPOKUM PYKAaBOM Ha KpBUIbLIO, @ MO JPYryl0 CTOPOHY MOJi€ TUXO ABIILUT €Jieé 3aMETHbIMHU
nepekataMu OyropkoB, yOaloKaHHOE B CBOeH Oousbmior kombioenw...» (Kmerakos, 2000, c. 7).
Ha omymike jeca B MIOHE CIBIIIHO TTeHUE 3507MKa, 3apSHKH, MYXOJIOBKU-TIECTPYIIKU. B Mae BIomb
TPOIBI 3allBETAIOT: KyNajbHUIA, I'PaBUJIAT, 3BE3/A4YaTKa, 3€JIE€HUYK XKelTbiii. Heckombko mosxe
MOXXHO YBHUJIETh: MAapbsiIHHUK NYOpaBHBIN, HE3a0yIKH, KOJOKOJBYHKH, TE€pPaHb JIECHYIO, KYIbIpPb,
co0paTh «Ky30B JIECHOW 3EMJISTHUKHN .

3. EnoBblii Jiec — MOJIHBINA CKAa30K M 1yAec. «...CKopo Jiec Momeén rycTod U BBICOKUH, J0opora
MIPOCYHYJIACh MEXK €JIOBBIX CTBOJIOB, BBITSHYTHIX B CTPYHKY, KaK COJIJAThl Ha Yacax, U MEXIy HUMHU
CTaHOBWJIOCH BCE TeMHed u TemHee...» (Kmbrukos, 2000, c. 19). B enpHuke obuTtaioT coBceM
JIpyrue BHUABl PACTEHUH M NTUL. DTO TEHEBBIHOCIMBBIE PACTEHUS — MaWHHUK JIBYJIMCTHBIH,
KOIIBITEeHb, YEpHUKA. B KpoHax JepeBbeB MOIOT KOPOJIbKH, IE€BYME JPO3Jbl U CHETUPH.
NmenHo B ennoBoM Jiecy YUepTyxuHckuii Oamakupb [1€rp KupuioBud moBcTpeyan AHTIOTHKA —
JeIIero, Xo3siMHa Jieca: «... CKIOHUI JIOCh TOYEHBIE KOJEHA, W IOJIOKHUJI POracTyr TOJIOBY
AHTIOTHKY Ha IJIEYO, U JIMHKET eMy I'yO0y CBOUM SI3bIKOM, U Ha OOOMX MBIIIET KAPKUM 3BEPUHBIM
JIBIXaHUEM, B KOTOPOM IAaXHET XOPOLIO Iepenpesioil TpaBoi, MXOM M MOJIOJbIM MOOEroM €l ...»
(Kmprakos, 2000, c. 51).

4. KpacaBuubl-cocHbl. B cocHsike Hac BCTpedarOT YK€ Jpyrue BUJbl PpPACTECHUMN.
Jlec mocrenenHo 3a001a4nBaeTCst, 0 YEM TOBOPUT MPUCYTCTBHE MXOB, OCOKH, ITYIIUIBI U KITIOKBHI.
«'pubbI cagsarcs y goporu ...» (Kabsrakos, 2000, c. 174). ITomo mxom — Topd, B HEM Ha TIIyOUHE
20 cM MOXHO HAMTH YroJbKU. DTO O3HAYaET, 4TO 0K0J0 50-70-TH jeT Ha3axa 34eCh NPOIIEN JIECHON
noxkap. B cBoeit Tomnmie Topd coxpaHseT JETOMUCH 00JIOTA.

5-6. Mypageiinuku. 3a0os104eHHbI py4eid. [[opora cmyckaercsi B HU3UHY, II€ BECHOU
BO BpeMsl TasHUS CHEra, a JITOM M OCEHBbI0 BO BpeMs AOXKIeH mpoTekaer pydeil (poro 5).
JleToM pyueli mepecbiXaeT, HO TOUBa BOKPYT OCTAETCS ChIPOM. 37€Ch MOXKHO YBUETh T€ PACTEHUS,
KOTOpbIE JIOOST BJAry M Mo KOTOPBIM MOXKHO OIPEAEIUTh — ChIPO B 3TOM JIECY WUJIM CyXO. DTO —
oJbXa, yepéMyxa, UBbI, XMeJIb, OCOKA, KAMBIIII, TABOJIT'a, BEpOCHHUK.

7. Boaublii mup. Ha npyay, eciau moBe3eT, MOKHO BCTPETUTH OKOJOBOAHBIX MTULl — YTKY
KpSKBY, 03€pHYIO YallKy W Kynuka depHslma. [Ipyn — mecto Hepecra nsarymek. Ha menkoBosbe,
B Mae-UIOHE, MOKHO YBUJIETh UKPY U T'OJIOBACTUKOB Ha PA3NUYHBIX cTaAusx pa3Butus. [1o Oeperam
npyaa pacTyT OENOKPBUIBHUK, OCOKH, TPOCTHHUK, POro3, KaMblll, XBOII, & B BOJE IJIaBAIOT Oelbie
KYBIIUHKH U KENThI€ KYOBIIIKH.

8. BosoTHbie Taiinbl. Yepes 50-70 M Tpoma moAXOAMUT K 3a00JIOUYEHHOMY Y4YacTKy TMpyza.
CrpaBa Banu BHJIHO CTapo€ BBICOKOE JepeBO — OCHHY. TakuM OOJIbIINM JE€PEBbSIM B IPEBHOCTHU
HNOKJIOHSUTUCh. CYUTANoCh, YTO B MOJO0OHOE JEpPEeBO MOIJIa MEPECEeNUThCs Jylla MpaBeIHOro
yenoBeka. Ha ceBepe 10 CUX HOp COXpaHWIMCh TpagulMM NOuuTaHUs «CBSIIEHHBIX POILY,
B KOTOPBIX HE TOJILKO HEJb3sl pyOUTh JEPEBhs, HO U TPOMKO pa3roBapuMBaTh, COOMPATH TPUOBI WU
ATOJIbI, YTOOBI HE MOTPEBOXKHUTH AyX MPEAKOB. « MBI OTONLIN C MyTe IPUPOABI // ¥ TIOTEPSUIA BEXH
3BE31» (Kubrakos, 1991, ¢. 313) — cokpymaics moar.

B ommcanuu KIHOYEBBIX TOYEK HSKOJOTO-THUTEPATypHOW TPOIBI MCHOJIB30BaHbl (hparMeHThI
ctuxotBopeHuit C.A. Knbsrukosa (Kabsrukos, 2000 a).

JKO0JI0Tr0-JINTEepaTypHas Tpona 2.
Ikckypeus no [pumsBuHckoii Tpone Ha TyroasiHckue o3epa

OnuH W3 CTpaHHBIX W 4YyAecHbIX pacckazoB M.M. IlpumBuHa o 6omoTax — 310 «MoOX»:
«HeBoJIbHO 3alyMaemibCcsi O CTPAaHHOM Ha3BaHUM ypouuuia TyroyisiHel, B KOTOPOM PACIIOIOKUIIUCH
MOXOBBIE 03€pa: €CIIM CUMTATh CJIOBO JPEBHEPYCCKUM, Tyra 3HA4MT CKOPOb, TO MOIYYaeTCsl OJHO
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MpeIpacinoyiokeHNe K 3TOMY Kparo, a €CJIM YpPOUHWIeM BIafen Kakou-HuOynb TyreHIsHICKHiA
0apoH, TO BBIXOAUT cTpaHa JnoOpojerenu. MHe Oyimke PyccKOe MOHHMaHUE, IMOTOMY 4YTO HeE
HaOMoAa)l S HUKAKOW OCOOEHHOW J00pojereNd y JIojcH, oOpedueHHBIX 3apabarhiBaTh cebe
CYILIECTBOBAHUE COOPOM KITFOKBBI, pyYHBIM JIpOOJICHHEM I'POMaTHEHINNX MTHEH M MEPEroOHKON 3TOi
cMonucTOM mienbl B jaerote u ckummpapy (IIpumsuna, 1983, c. 504). BatbkoBckoe OonoTto,
ONMKMCAaHHOE B pacckasze, coxpaHuioch. Celuac 3mech 3akazHuUK «Ozepa bonpmoe u Manoe
TyronsHckue W mpuieramimuil 00J0THBIH MacCHUB». DTO OAMH M3 CaMbIX CTapblX 3aKa3HUKOB
Ha ceBepe MockoBckoit obmactu. OH ObUT opranm3oBaH B 1977 r. mocie SKCIEAUINH
borannueckoro caga MI'Y. Tornia B rpaHuIbl 3aKa3HHKa BOIIEN TOJBKO OJWH KBapTal Jieca W
o3epo Manoe Tyromsinckoe. Jlo coBpeMenHoro pasmepa (miomansr 3akazHuka 2000 ra, miomiaab
oxpaHHOM1 30HbI — 400 ra) 3aka3Huk ObuT pacmmper B 1987 r.

®doro 5. Jlecnoit pyueit, 24 utons 2017 r. (poro B.B. Konropmukona).
Photo 5. A forest brook, June 24, 2017 (photo by V.V. Kontorshchikov).

B 3aka3HUK BXOIWUT OJMH M3 KPYIMHEHIIMX COXPAHUBIIMXCS OO HAIIMX JHEW KOMILIEKCOB
NEPEXOAHBIX M BEPXOBBIX 0010T MOCKOBCKOI 06acTi — 6010T0 baThkoBCckoe. DTO ceBepHast 4acTh
Hekora equHoro OnpxoBCKO-baTbkoBCKOro 6010THOTO MaccuBa. Ero 10kHas yacTe Obliia OCyIieHa
st paspabotku Topda. Ceituac BeipaboTaHHbIE TOPHSHUKH YaCTHYHO 3aJIMTHI, 3200JaYMBAIOTCA
U 3apacTaloT JiecoM. biarogapst Tomy, 4T0 COOCTBEHHO baThKOBCKOE 00JIOTO MPAKTUUYECKU HE OBLIO
3aTPOHYTO OCYIIEHHEM, OHO COXPaHWJIOCh 10 HAIIMX JHEH MOYTH B €CTECTBEHHOM COCTOSIHUU.
3HauyuTeNbHas €ro 4yacTh (IIOYTH ThICSYA FEKTapOB) 3aHATA HU3KOPOCIBIM COCHOBBIM JIECOM, BBICOTA
KOTOPOT'o cocTaBiisieT oT 2-4 10 5-7 MeTpoB. B roro-3anajaHoi yactu 3aka3HUKa HAXOAUTCS y4aCTOK
COBEPILIEHHO OTKPBITOr0 MOXOBOro Oosiota. Cpenu 60j0T jexat Tpu o3epa — bosbmoe u Manoe
TyronsgHCckue B ceBepHOM 4acTM M baTbkoBCKOe — B I0KHOH. TyrossiHCKuMe o3epa — OJHU M3
HauOosee )XUBOMUCHBIX 03ep [lonmockoBss (hoTo 6).

«MHoro Buuen s mecT mo JlyOHe CTolb TIIyXuX, 4To 0e3 OCOOCHHOTO YMEHbs PacCKa3bIBaTh,
nucath U QororpadupoBaTh TPYIHO OBLIO OBl KOTO-HUOYAb YOEIUTh, YTO MOUYTH 1MOA MOCKBOIO
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JPEMJIIOT Takue MecTa, HO TyroyiiHCKHE o3epa BCE MPEB3OLUIM: TAaKOE MOXKHO CPaBHUTH TOJIBKO
c Kapenueii, roe paxe JeCHOMY YeJIOBEKY CTAaHOBHUTCS JKYTKO B JIECHOM O€3JIOJb€ U Ka)Kercs,
4TO BOT-BOT KaK-HMOY/Jb HU C TOI'O HU C CEro TOJBKO OT 3TOro Oe3/o[bsi U KOHUYHMIIbCS. bonbiie
BCEr0 3TOM XKYyTW NpHAAET INTyOOKO MSTKMH MOX, A0 TOTO OCHIIAHHBIA SATOJaMH, 4YTO YacaMu
BUIUIIb Tepen coOoi Tombko romyboe u kKpacHoe. Kak ycraems MATH MO TaKOMY TIIYOOKOMY,
MArkoMy! A To ciy4aeTcs, pa3opBETCS YTO-TO MEXKIY MOAYLIKAMU MXa, HOra TaM 3alleluTCs
COBEpIIEHHO, KaK eciu Obl TeOsl KTO-HMOYAb KPENKO CXBAaTWUJI 3a HOTY: TaM, BHHU3Y, IOJ 3TUM
BEPXHUM, OCBIIIAaHHBIM STOJJaMH MXOM OBIBa€T MHOI/Ia BEKaMU THHUIOIMNA B YEpHOH BoOJE Jiec.
PacckaspiBator, Oyaro ob6a TyronsHckux o3epa o0pa3oBajiMCh MMEHHO TaK: JieC MPOBAIUIICS
C MXOM, Ha KOTOPOM OH CTOSJ M TaK JOJaro nepxaics. /la 3To u caMomMy IpUXOIUT B TOJIOBY,
KOrJa BUAMILIL Oeper o3epa, Kak OOOpBaHHBIM Kpall MOXOBOro 00JI0Ta C T'POMaJHBIMH KOYKaMHU
y caMO# BOJBI M OTPAXKCHHUSMHU B HEHl KIIOKBBI, TOHOOO00ENs, OpyCHUKM» — muUcal Mpo TyroisHbl
M.M. [IpumBus (1983, c. 504-505).

®oto 6. O3epo Manoe Tyrosmsiackoe, 12 utons 2014 r. (boto B.B. KonTopuukosa).
Photo 6. Lake Maloe Tugolyanskoe, June 12, 2014 (photo by V.V. Kontorshchikov).

WuTepecHo, 4TO KOrja Mbl MPOEKTUPOBAIM U 00CIEN0BaNIN 3aKa3HUK, TO XOIMJIM TOYHO TEMU
xe Tponmamu, uro u M. M. [IpumBuH, ¥ TOYHO Takke 3a0pemanud B HeNposia3Hble 00J0Ta,
320y IMBIIKCH 110 opore oT bonbmoro TyronsHckoro k Manomy (puc. 2).

OO611as MPOTSKEHHOCTh TPOIBI cOCTaBsAeT 7 KM (puc. 2). O0aer4y€HHbli BapuaHT Mapuipyra —
2 kM. CpenHsisi IPOJOKUTENBHOCTh TaKOW 3KCKypcuu — 3 yaca. Ce30HHOCTbh MCIHOJIb30BaHUS —
HIONIb-aBryCT. XapakTep Mapuipyra— pagdaibHblid. lleneBble Trpynmnbl: OpraHU30BaHHbIE
9KCKYPCHOHHBIE TPYMNIBl B COMNPOBOXKIEHUU SKCKYpCOBOAA. ODKCKYpPCAaHTHI JOKHBI OBITH B
xopouiei gusndeckoit GopMe U TOTOBBI K MPOXOKIEHUIO Oojiee 2-X KM [0 MOXOBOMY OOJIOTY.
PexoMeH1yeMoe KOIMuecTBO YeNIOBEK B rpyrmre — He Oonee 20.

Okckypcun K TyromsHCKMM o3epaM Mbl HauMHAaeM ¢ MepBOM nekaasl uross. Ha mapmpyre
MOXeT ObITh M0 20 TOYEK OCTAHOBKH. DTO MECTa MPOU3PACTAHHSI SITOJl, B TOM YHCIIE MOPOIIKU
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(Rubus chamaemorus L.), Tonyouku oObikHOBeHHOU (Vaccinium uliginosum L.) u BOASHUKHU
(Empetrum nigrum L.). MHoOrue ropoxxane HUKOTJa HE BUAETH OOJIOTHBIC SATOABL. B pacckazax
M.M. IlpumBuHa ToJIyOMKa Ha3bIBA€TCS TOHOO0OENb, B UIOJIC YXKE €CTh 3pEjble SATOJbI, KOTOPHIC
MOJKHO TIOITPOOOBATH.

Puc. 2. Dxonoro-nutepaTypHble Tpombl: «TyronsHckue o3epa» Ha barbkoBckoMm 0Oosiote U
«lllaBpikuHa nycThiHb» B Komcrantunosckoit moitme. Fig. 2. Ecological and literary trails:
“Tugolyansky Lakes” in the Batkovsky Bog and “Shavykina Pustyn” (wasteland) in the
Konstantinovskaya floodplain.

Onna U3 00s13aTeNbHBIX OCTAHOBOK — 3apociii 0aroBHUKa ((hoTo 7) — 3TO CTApUHHBIC Ha3BaHHS
OarynpHUKa OonotHOro (Ledum palustre L.). baryabHUK B 3TO BpeMs YK€ HE IBETET, HO MOXKHO
pa3MsITh B aIbIaX JUCThS U TOYYBCTBOBATh XapaKTEPHBIH 3amax d3PUPHBIX Macel.

OMOLIMOHAIBHO 3HAYUMO TMOSBJIECHHE O3epa. DTO MPOMCXOIUT B TOYHOCTH, KaK OMMCHIBAJ
[TpumBuH: «S naxe m 3HaN, 4YTO BOT celdac YBHXKY 03€pO, U BCE-TaKU Cpa3y OCTAHOBUJICS 3€ECh,
BOCXUIIICHHBI OJIECKOM Kak Obl HEXJIAHHOW BOABI ¢ OECKOHEYHBIMH OTPAXKCHHSIMH OEperoBBIX
neopeit» (IIpumsun, 1983).
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Ha Gepery o3epa skckypcoBon uutaer U oOcyxnaer pacckaz M. M. IlpumBuna «Mox».
DKCKypCcaHTaM IMpeJiaraercs MonpoOoBaTh OOJIOTHOM Bombl u3 o3epa. OHAa HEBKyCHas U He
YTOJIICT JKaXKIbl, TAK KaKk B HeH Mayo coieit, TyronsHckue o3epa — omurorpodusie. Ilocie
HeOOJbIIOro oTAbiXxa Ha MajioM uiu bonbmom TyronsHckuuX 03Epax 3KCKYPCAaHThI ABUTAIOTCS B
OOpaTHBIN MyTh.

®oto 7. baryneHuk OonotHbld (Ledum palustre L.). batbkoBckoe 0osioto, 8 mroHs 2014 r.
(¢oto O.C. I'punuenko). Photo 7. Marsh Labrador tea (Ledum palustre L.) in the Batkovsky Bog,
June 8 2014 (photo by O.S. Grinchenko).

JKO0JIOro-JInTepaTypHas Tpona 3.
Ikckypeus no IlpumBuncknM mectam 1o pexe BoiTpaBke u Ha LllaBbIKMHY NyCTBHIHB

B 1926r. M.M.IlpumBun kynun pom B CeprueBom Ilocage M 4acto BbI€3KAI B
KoHCcTaHTHHOBCKYIO MOIMY € ee o3epamu, OOJI0TaMU U IJIECaMH, KOTOPYIO Ha3biBall MOCKOBCKUM
TokyHTIIsIME |1 JKypaBiuHo# poaunoi ([Tamarus, 2003).

B 1928 r. M.M. [lpumBuH BBICTYNHUI B 3aIUTy 00J0T B moiiMe peku JlyOHbI, 3a00JI0TCKOTO
o3epa u penukToBor Bomopociu kianodopwl (Cladophora sp.). OH mmcan cTaTbl B Ta3eThl,
oOparmajics ¢ MMCbMaMH B HapkomaThl, mpocwi nomomu y M. 'opekoro, nobuncs B 1934 r.
COXpPaHEHUsS 03€pa, HO YPOBEHb I'PYHTOBBIX BOJ ObLI Y€ HEOOPAaTUMO CHUXKEH, 03€pO, JIMIIEHHOE
noAnuTKH 60s10T, oOMeneno, u kinanodopa ucuesna (I[lamarun, 2003).

[Mucateny yacto ObBan Ha 0oOJIOTax MO peke BriTpaBke B OKPECTHOCTAX AM. SICHHKOBO,
Aunekcanapoo, OununmnoBckoe U MuxaneBo: «... BwiTpaBka, koTopas Bmagaer B JlyOHy, BOT
9Ta peKa BO BCEM CBOEM TEUEHUM CTOJb HUYTOXKHA, YTO MOYTH M HE BUIUMA CPEAH OTPOMHBIX
MOPOXKACHHBIX €0 00JIOT, a pa3IuyuMa TOJIbKO OT 00JIOT 0 60jee TEMHOMY IIBETY TpaBbl IO HEH,
U MIepeXOAMIIb €€ TOYHO TaK K€, Kak M 00JIOTO, Kayasch, BOT-BOT, JyMaellb, MIPOBAIUIILCS ...»
(ITpumBun, 2003, c. 218). Bo Bpemena M.M. [IpumBrHa 0050TO Hacemsd OeKachl, YyTEIH,
BCTpeYaInCh OONbIINe KPOHIIHEIbI, TeTepeBa U cepbie KypaBmu. Ceiuac Oonbmias 4acTh 0OIOT
OCYyIIIEHA U MPEBPAILlEHA B CEJIbCKOXO3SIMCTBEHHBIE YIO/lbs, HO BCE€ OTMEUEHHbIE [[pUIIBUHBIM BUIBI
IPOIOJDKAIOT 3/1eCh OOMTaTh, @ Ha MOJSAX B MEPHOJ BECEHHErO IMpoJieTa OCTaHAaBJIMBAIOTCS CTau
IIPOJIETHBIX I'yCEH.
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OO6mast MPOTAKEHHOCTh IKOJOTO-IMTEPATYPHOTO MapluIpyTa COCTaBIsieT okoio 7 kM (puc. 1).
N3 Hux 4 KM MOKHO MpoeXaTh Ha MallMHE. B 3aBUCMMOCTH OT BpEMEHH T'ojla TPOJOHKUTEIbHOCTD
OKCKYPCHUU MOXKET COCTaBJIATH OT 3 10 5 4acoB. Ce30HHOCTh MCHOJIb30BAHUS — Mak-IeKalOphb.
XapakTep MapuipyTa MOKET ObITh KaK paJualbHbIM, TaK U KOJbIEBBIM. B mepcnekTrBe Mapuipyt
MOXKET OBITh W KOHHBIM, C WCIOJb30BaHUEM pecypcoB KoHHOro 3aBoma WMEHH KOMIHMBA
II.1. MomankoBa, pacnojioxeHHoro B 1. Ky3sMuHo.

[{eneBpie rpynmsl: OpraHU30BaHHbBIEC SKCKYPCHOHHBIE TPYIINBI B COMPOBOXKAECHUH 3KCKYPCOBOJA
MOTYT BKJIIOYaTh JIOACH JH0OOro BO3pacTa M COLMAIbHOIO COCTaBa, (M3WYECKH TOTOBBIX K
POXOXKJIEHUIO Ooilee 5 KM MO MOJeBoi opore Bronb p. JyOonsl. PekoMenayemoe KOIM4ecTBO
4eoBeK B rpymie — He 6omnee 20.

Koneuynast Touka mapmpyra — KHspkuit ocTpoB — 1y0oBast ¢ MPUMECBIO JIMIIBI T'psifa Cpenu
MOWMEHHBIX YEPHOOJIBXOBBIX W TPOCTHHUKOBBIX O0yioT (pHc. 3). 31ech HAXOAUTCS MECTO, TJe
no Bosie Ceprust Pamonexxckoro B 1379 1. Obur moctpoeH YcneHnckuit JlyOenckuii IllaBbikuH
MOHACTBIpb. OH CTOST PSAAOM ¢ ManbiMu pekamu J[yOo€Hkon m beicTpuiiel (ckopee SBISIOIICHCS
OIHUM U3 pycen BwiTpaBkm), neBoOepexxHbiMU npuTokamMu JlyOoHsl. B mepsoit yerBeptu XVIII B.
MyCTBIHB MOACPKUBAIACH MECTHBIMU BOTYMHHUKAMHU, SIBIISIBIIMMUCS MPUXOKAHAMU LIEPKBU Cela
Cnac-3aky6exbs. B 1756 r. MoHacTeIph OblI yIpa3aHEH, IPU 3TOM 4yAOTBOpHas ukoHa MBepckoit
boxnweit Matepu Oblna nepenana B Y CIEHCKYIO IIEPKOBB C. 3aKyOekKbe.

[Toucku 3aragounoit J{yOeHCKON OOMTENU «Ha OCTPOBY», KOTOpAs «COBEPIIEHHO HCYe3sa W3
NaMsTH MOTOMCTBay, ObUIKM TpeanpuHsaThl B 1859 r. pycckum uctopukom mepkBu M.B. ToncTeim.
HccnenoBarento ynaaoch HaWTH JABE TOMypa3pylICHHBIX YaCOBHU HA MeECTE€ OBIBIIMX XPamoB,
WMKOHBI U II€PKOBHYIO yTBapb. A B Haiie Bpems Ha [llaBbIKMHE OCTpOBE MPOBOJAMIIUCH PACKONKH
skcnenunuen nuetutyra apxeonorun AH CCCP B 1989 r. Heganeko OT yka3aHHOrO MECTHBIMU
KUTEISIMU MECTa YaCOBHHM ObLT BBISBIEH CJIOM MOLIHOCTHIO 30 CM HMHTEHCHBHO-YEPHOIO IIBETa,
KOTOPBIM copepkan OOJIOMKM KHUpPIHUYEH M KPaCHOTJIMHAHYIO Tlajkyro kepamuky XVI-XVII Bs.
ITnomaas namMaTHHKA coctaBiser 7 Toic. M2 (UepHoB, 1995).

[locnenusas nepeBsiHHas yacoBHs npocTosiia 10 1937 r., celiuac Ha ee MeCTe YCTAHOBJIEH KPECT
u nocrtasen 1 VMBepckoW HMKOHBI, KOTOPAsl Ka)Abld I'0Jl IPUHOCHUTCS BEpyrOIMMH Ha KHsoxui
OCTPOB JJI1 MAJIOT'O OCBSILIIEHUS BOABI M MOJICHUS 00 yMEPIIMX MOHAaXaX.

[Ipn npoxoxaeHuu MapuipyTa B Mae MOXHO YCIBIIIATh Ha 3aKaTe COJIHIA MEPEKJINYKYy Iap
CEpBIX JKYypaBilei, KOTOpble THe3maTcs K 3amany oT Kusbkbero ocrpoBa. IIlaBplkMHa NyCTHIHB
Y MeCTa THE3J0BaHUsA JKYypaBJel BXOAST B COCTaB  3akasHUKa  «KOHCTaHTMHOBCKHU
yepHOOJbIIaHUK». OH Ob1 cozgaHn B 1990r. u  yrBepknen IlocranoBnenuem ['naBbI
angmuHucTpannu MockoBckoit oomacti Ne 194 ot 07.09.1992. Ilnomanp 3aka3zauka — 900 ra.

BreIiBOABI

1. Co3zmanue 3Koynoro-nuTepatypHslx Tpon B Poccum Haxomutcs B 2023 roay TONBKO Ha
HayaJbHOM JTane cBoero passutus. K Hacrosmemy Bpemenu B CeBepHoMm IlonMockoBbe HamIMMuU
YCHJIHSIMU CO3/1aHBI TP 3KOJIOTO-TUTEPATYPHBIE TPOIIBL:

1) «B roctax y Uepryxunckoro 6amakups» (mo mectam C.A. Kibrukosa),

2) IlpumBuHCcKkas Tpona Ha TyroJisHCKHUE 03€pa,

3) IlpumBuHCcKuEe MecTa 1Mo peke BoiTpaBke 1 Ha [11aBBIKUHY Ty CTBHIHb.

Co3naHHbIE SKCKYpPCHOHHBIE MapIIPyThl HE TOJBKO OCBEIIAIOT OOoraThlii pacTUTENbHBIM U
*KUBOTHBIW MHp CeBepHOro IIoIMOCKOBBS, HO W 3Tambl JUTEPATYPHOTO TBOPUECTBA PYCCKUX
nucateiael U peIuruo3HbIX jAesiTeneil, ObIBaBIIMX B 3TUX MecTax. [loAroToBieHHbIE MaTepHUAaIb
paccka3bpIBalOT TaKXKE€ O COBPEMEHHBIX TEHJIEHUUAX HU3MEHEHHUs KJIMMara U CBA3AHHBIX C 3THUM
M3MEHEHUH B THIPOJIOTHYECKOM peXuMe O0N0T 1 6acceifHOB MalbIX pek Bepxueit Bonru.
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Puc. 3. Mecrononoxenue cienoB YcrneHckoir Jlyoenckoi IIIaBBIKHHOW TYCTBIHM Ha KapTe
(UepHoB, 1995). Jlecenoa: 1 — peku u py4bH, Pycio KOTOPBIX HE TOJIBEPrajoch U3MEHECHUSIM B XO7I¢
menuopanuu, 2 — p. JyOHa, pycimo KOTOpoil mpopeiTo B Xxoae menwopamuu 1972 r., 3 —
MEJIMOPAaTUBHbIE KaHaBbl, 4 — 3a00104YEHHbIE Jleca, 5 — y4yacTKu 3a00JI04EHHOro Jieca, CBEACHHbIE
Mexnay 1972 u 1977 r., 6 — yeca Ha BO3BBIIIEHHBIX Y4aCTKaxX, / — MEJIKOJIEChE, 8§ — OTKPBIThIE
6omora, 9 — ayra, 10 — qoporu, 11 — noporu mocceinbie, 12 — namnu, 13 — octpoB «IlIeBIKUHOY,
14 — cnenp! LlaBeikunoil mycteiau. Fig. 3. Traces of the Uspenskaya Dubenskay Shavykina Pustyn
(wasteland) on the map (Chernov, 1995). Legend: 1 — rivers and brooks, the bed of which was not
changed by amelioration, 2 — Dubna River, the bed of which was dug in 1972 during amelioration,
3 — amelioration ditches, 4 — bogged forests, 5 — areas of bogged forest that was cut in 1972-1977,
6 — upland forests, 7 — small forest, 8 — open bogs, 9 — meadows, 10 — roads, 11 — highways, 12 —
arable lands, 13 — Shevyakino Isle, 14 — traces of Shavykina Pustyn.
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®oto 8. [TocTaser /11 UKOHBI HA ceBepHOM OKoHeuHOCTH KHspKbero octpoBa, 21 mexabps 2019 r.
(poto O.C. I'punuenxo). Photo 8. An icon stand on the northern part of Knyazhie Isle, December
21,2019 (photo by O.S. Grinchenko).

2.3aka3Huk <« KypaBnuHas poauHa» M crHpoeKkTHpoBaHHbII B 2020 r. mpupoIHBIA Hapk
«OKypaBrmuHBI Kpail» HUMEIOT OONBIION MPUPOJONO3HABATEIHHBIA U IKOJIOTOMPOCBETUTEIHCKHIA
noreHiuan. Ho 3To He TOIbKO 0CO00 oOXxpaHsiemMas NpUpOJHAas TEPPUTOPHS, OTIMYAIOIIASACS
JaHMmATHEIM H  OMOJOTMYECKMM pa3HOOOpasueM M XpaHsllas [PUPOJHOE HacJeaue
ITogmockoBbs. TamgoOMCKUM Kpall XpaHUT KyJbTYpHOE M HAaIMOHalbHOE Hacieaue Poccuu.
Pa3BuBaTh 3KOJIOTMYECKUM, JTUTEPATypHBIM U KpaeBEAYECKUH TypHU3M — OJHA W3 BAXKHBIX 3a7ad
COBPEMEHHOCTH.

bnazooaprocmu. ABTop BhIpaxkaeT riy0okoe yBaxkeHue U npusHarenbHocTh E.B. CmMupHOBOM,
T.B. Konosanosoii, T.B. Cupungosoii u N.B. benoBy, xoTopble cTanu OCHOBOIOJIOKHUKaAMHU
MPOJAYMaHHOW M CHCTEMaTHYEeCKOW PaOOTHI MO SKOMPOCBEIICHUIO U MOMYJSPU3ANU U OXpaHbl
npupobl B komriekce OOIIT «XKypaBnunast poauHay.

Qunancuposanue. AHaIM3 MaTEpPUAIOB U HAMNMCAHUE CTATbU BBINOJHEHO B paMKax TEMbI
Ne FMWZ-2022-0002 rocynapctBeHHoro 3afanust MHctutyta BoxHbix mpobiem PAH
«MccnenoBaHusi reO’KOJOTMYECKUX  IMPOLIECCOB B T'MAPOJIOTMYECKMX  CHUCTEMax  CyIIH,
(dopMHpOBaHUSl KayecTBa MOBEPXHOCTHBIX U IMOA3EMHBIX BOJI, MPOOJEM YIpaBi€HHUS BOAHBIMU
pecypcaMu W BOJOINOJB30BAHMEM B YCIOBUAX H3MEHEHUH KIMMara U aHTPOIOI'€HHBIX
BO3/I€UCTBUI.
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In the north of the Moscow region there is a state natural reserve “Crane Homeland”, named after the
M.M. Prishvin’s story of the same name. In combines interesting natural and barely disturbed
landscapes, where the habitats of common cranes, bogs and forests, the floodplain of the Dubna River
and Lake Zabolotskoye are preserved. Ecological and literary tours take place there, offering trips
along the trails of M.M. Prishvin and S.A. Klychkov, teaching about ‘bagovnik’ (Marsh Labrador tea)
and ‘gonobobel’ (bog blueberry), showing wild cranes in the distance and offering immersion in the
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era of Sergius of Radonezh.

In 2023, ecological-literary trails in Russia are only at the initial stage of their development. To date,
we have created 3 trails in the Northern Moscow Region: 1) “At Chertukhinsky Balakir” (that goes
through the places of S.A. Klychkov), 2) Prishvin’s trail at Tugolyan Lakes, 3) Prishvin’s places along
the Vytravka River and at the Shavykina Pustyn (wasteland). The tours along them highlight both the
rich flora and fauna of the region, and the stages of literary work of Russian writers and religious
figures who visited these places. Additionally, the prepared materials tell about modern trends in
climate change and related changes in the hydrological regime of bogs and small river basins of the
Upper Volga River.

Keywords: the reserve “Crane Homeland”, ecological and literary tourist trail, ecological and literary
excursions, Lake Zabolotsk, Tugolyansky lakes, Vytravka River, Prishvinsky places, Knyazhiy Island,
Shavykina Pustyn, flora and fauna of the Northern Moscow Region.
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	Общая протяженность эколого-литературного маршрута составляет около 7 км (рис. 1). Из них 4 км можно проехать на машине. В зависимости от времени года продолжительность экскурсии может составлять от 3 до 5 часов. Сезонность использования – май-декабрь...

