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SIEE RAS

Tocsawaemcs 35-1emuio desmenvHocmu
Poccuiicko-Moneonvckoti komniekcHot
ouonocuueckoi sxcneouyuu PAH u AHM

Monronuss — ogHa W3 KpyNHEWIIUX CTpaH A3MM M YHUKAJIbHA 1O CBOUM HPUPOJHBIM
O0COOEHHOCTSIM. JTO BCETJia MPUBJICKAJIO0 BHUMAHHE HATYPAJIMCTOB PAa3HBIX CIEHUATBLHOCTEH K €€
HCCIeAOBaHUIO. Bonbllyl0 posib B NMEPBOHAYAIBHOM H3YYEHUU NPUPOAbI MOHIONIMH ChITpain
BBIIAIOIIHAECS PYCCKHE ITyTEIIeCTBEHHUKH-ECTECTBOUCIIBITaTe . B XX Beke ObLI MPOBEACH P
coBmectHbIX dkcneaunnit AH CCCP u Komutera nayk MHP (B manbHeiiieM — AkageMuH HayK
Mouronuun). B Hacrosiimee Bpemss B MOHTOJIMH pabOTalOT HECKOIBKO Poccuiicko-MOHTOIBCKUX
skcniequiii PAH u AHM, B uncne koropseix, ¢ 1970 r. - CoBmecTtHas Poccuiicko-MoHronsckas
KOMIUICKCHasi Ouojorudeckas skcneawnus. Ee 3amadeil Bcerna sBISIOCH MPOBENCHUE CHUIIAMH
POCCHUUCKMX ¥ MOHTOJBCKMX YUYEHBIX Pa3HOCTOPOHHHX (yHIAAMEHTAIBHBIX HCCICIOBAHUN
pacTUTEIBHOTO U KUBOTHOTO MHpa M IMOYBEHHOTO MokpoBa Monronuu. B mocnennue roasl, B
CBS3U C OOOCTPEHHEM DJKOJOTUYECKOW CHUTyallid B PsJI€ PETHOHOB, 3HAYHMTEILHOE BHUMAHHE
yAEJSIeTCsl BOIPOCaM aHTPONOT€HHON HApPYIIEHHOCTU M Jerpajallid IPUPOAHOU Cpelbl, a TaKkKe
npobJjieMaM, CBSI3aHHBIM C ONMYCTHIHUBAaHHEM HKocucTeM Monroauu. B aToit cBs3um B paborax
IKCICAUIUK BCE Yallle PUHUMAIOT ydacThe yueHbie apyrux crpan ([epmanuu, Kuras, M3panns,
CIIA, SlmoHuMu W ap.), a MCCIEIOBaHUSA NMPHHUMAIOT BCe Oojiee MEXIyHApOIHBINA XapakTep. B
JAHHOM BBIMYCKE JKypHajda «ApHIHBIE SKOCHUCTEMBD» IyOJHUKYIOTCS PE3yNbTaThl ATUX pPaboT.
[ToaroroBka crnenuagIbHOTO BBITYCKA OCYIIECTBISUIACH COTPYIHUKAMHU JIAOOPATOPUU DKOJIOTHH
apuaHbIX Tepputopuil MHCcTUTyTa mpobnem skoioruu u sBomonuu uM. A.H. CeseprioBa PAH:
T.M. Arankunoii, A.B. Aanpeesbim, C.H. baxoii u }F0.1. JIpoOsieBbIM 1o pyKOBOJCTBOM WICHA
penakunonnou koyuteruu 1. /1. I'yHuna.

Towards 35 anniversary of Russian-Mongolian
Complex Biological Expedition RAS & MAS

Mongolia is one of the biggest Asian countries and unique by its environmental traits. This always
drowns attention of naturalists of different specialties. A big part in early study of Mongolian nature was
playing by outstanding Russian travelers. In XX century the Soviet Academy of Sciences together with the
Science Committee of Mongolia have carried out a series of joint expeditions. Nowadays in Mongolia there
work several Russian-Mongolian expeditions RAS and MAS including since 1970 the Joint Russian-
Mongolian Complex Biological Expedition. Its task is many-sided fundamental studies of vegetation, animal
kingdom, and soil cover of Mongolia conducting by Russian and Mongolian scientists. Last years, in
connection with the ecological situation deterioration in some regions a considerable attention is paid to
problems of anthropogenic disturbance and degradation of the environment as well as questions of
Mongolian ecosystems’ desertification. Thus, foreign scientists from Germany, China, Israel, USA, Japan
etc. share the Expedition’s works, and investigations become more and more international. In this issue of
the magazine “Arid ecosystems” the result of these works are published. The issue was prepared by
employees of the Laboratory of Ecology of Arid Territories (A.N. Severtsov’s Institute for Problems of
Ecology and Evolution) T.M. Agapkina, A.V. Andreev, S.N. Bazha, and Yu.l. Drobyshev under supervising
of the member of the editorial board P.D. Gunin.
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CUCTEMHOE U3YUYEHUE APUIHBIX TEPPUTOPUIA
VJIK 551: 561. 581: 582: 591 (517.3)

35 JJET PABOTBI COBMECTHOM PogcnﬁCKo-MOHro.JILCKoﬁ
KOMIIJIEKCHOHN BUOJIOTHYECKOM YKCHEJIUIINU PAH u AHM

© 2004. J.C. Masaos’, O. Mlargapcypan’, P.B. Kameaun®, H. Ysuiixyrar®

Y Unemumym npo6rem skonozuu u 26omoyuu PAH,
2 Monzonbckuii 20CY0apCmeeHHbIIL YHUgepcument,
3 Bomanuueckuii uncmumym PAH,

4 Hnemumym 6omanuxu AHM

CosmectHas Poccuiicko-Monronsckas (panee CoBeTcko-MOHTONIBCKAsA) KOMIUIEKCHAS OHOJIOrMYIecKas
skcnieauiss (CPMKBD) PAH u AHM siBnsiercst kpymnHeiiineii B MUpe OMOJOTHYECKO SKCIenunuei B
OTHOLICHWH JKOCHUCTEMHBIX HcciefoBaHuid. 3a 35 5eT cyniecTBOBaHUS OJKCICAWLIMH B €€ paMKax
MIPOBOAMJINCH IIMPOKOMACIITaOHbIe UcclenoBaHusa. OD(M(OEKTHBHOCTh pabOTHl JKCHEIUIUH, HApsAAy C
IPYTHMH TIpUYAHAMH, OOYyCIIOBIMBaeTCs ee CIeru(UIecKoil OpraHW3allMOHHON CTPYKTYpO#, KOTopas
MO3BOJIAET cOOpaTh HA CPABHUTEIHHO KOPOTKHI CPOK OTPSIIBI, COCTOSIIME M3 BHICOKOKBATU(HLINPOBAHHBIX
CIEIMAaJICTOB, HAIEJICHHBIX Ha pelIeHne KOHKPETHBIX HAayYHBIX 33][a4. DTO 0COOCHHO XOPOIIO MPOSBUIOCH
B ciydae pa3paboTKH CHHTETHYECKHX KapT, OTPaKalOIIUX COBPEMEHHOE COCTOSHHE M aHTPONOTeHHYIO
tpanchopmarmio 3xkocucteM Monromuu ([ynusn u ap., 1992). TTozxe 3TH KapThl CIYKHIM OCHOBOHM st
pa3paboTKH KOMIUIEKCa MEPONPHSITUI 1O 60pb0e ¢ OMyCTHIHUBAHKWEM M CO3JaHUIO CETH 0CO00 OXpaHsIeMbIX
MIPUPOJHBIX TEPpUTOpH. B TO ke Bpems, BIONHE OYEBHIHO, UYTO CTOJb OBICTpas W yCIIENIHAS
kapTorpaduyeckas padboTa He Morjia Obl ObITH BBINIOJIHEHA, €CJIM Obl B 3KCHECIUIUH HE OBLIM HAKOIUICHBI
JaHHBIe 3a mociennue 3 npecsartuietus. [lomoOHbIe MccnenoBaHUs HE NMPOBOAMJINCH HU B OAHOW CTpaHe
EBpazuu.

CeromHss BO MHOTHMX pErHOHaX MHpa HW3MEHEHHS OKpY)KaMoIed Cpeapl TOCTUTIN yTPOXKAIOIIETO
pasmepa. B 9Toil CBsI3M, MPaKTUYECKU BCE CTPaHBI CTOJKHYINCH C MpoOIEeMOil nerpagamuu OHOTHI U
HEOOXOMMOCTBIO OXpaHbl MpupoAbl. OHA OCTpO BcTanma M B MOHTOIMH — OJHOW W3 HEMHOTHX CTpaH,
KOTOpasi COXpaHWJIa CBOM DJKOCHCTEMBl OTHOCHUTENBFHO HE3aTPOHYTHIMH BCJIEICTBHE €CTECTBEHHBIX
0COOEHHOCTEH W MyTell HcTopuyecKoro pa3BUTHA. OJHAKO MHTEHCU(UKAIUS aHTPOIOI€HHOrO Ipecca U
yBEIMYEHHE €ro BO BPEMEHH MPHBOAUT K M3MEHEHHSM DSKOCHCTEM, PAa3BUTHIO HX AHTPOINOTEHHBIX
Moaudukanuii ¢ TpanchopmrupoBaHHbIMU (pyHKIMAMU. KpoMme Toro, ocobeHHOCTH MaHAmapToB MOHTOIUH,
cOpMHUPOBAaHHBIX B LEHTpe EBpoa3naTckoro MaTepuka € €ro pe3k0 KOHTHHEHTAIBHBIM KIMMAaTOM,
3HAYUTENIFHOM BBICOTOM HaJ ypOBHEM MOpS M HM30JSLMEH OT MEpPEeHOCAIIMX BJAry MOTOKOB BO3AYyXa,
MIPEIOTIPE NN TSHICHIINH apUIN3allii B JUHAMUAKE SKOCHCTEM, YCUINBAIOIIAE UX XPYIKOCTh. JDTO BEIET
K HECTaOMJIFHOCTH MPHUPOTHON Cpenbl, OCIA0JIEHUIO B 9KOCHCTEMaX MPOIECCOB CAMOPETYJIISIIUN M CO3AeT
9KOJIOTHYECKYI0 HEYCTOMYMBOCTh HMX OJKCIUTyatauumu. Hepeako nake HE3HAUMTENbHOE AHTPOIOTE€HHOE
BO3/ICHCTBHE BBI3bIBAET KpaliHe HEKeJaTesbHbIE MOCIEACTBHs, YTO MOAYAC MPUBOIUT K BO3HUKHOBEHHIO
JIOKaJIBHBIX DKOJIOTHUECKUX KPU3UCHBIX curyanuii (Gunin et al., 1998).

[ockonbky MoHTONUs pacroniaraeTcs Ha TpaHuIe HECKOIBKHX cyOpernoHoB EBpasuu, skonoruueckas
OLIEHKA €€ TePPUTOPHH NPEICTABISECT OOJBIIYI0O METOMOJOTHYECKYIO Ba)KHOCTH JJIsI MHOTUX CTpaH A3HU.
DaKkTHYECKH, OT COCTOSHHS OKPYIKaIOIIe cpeibl Ha TEPPUTOPHUH MOHTOJIMK BO MHOTOM 3aBHCHT COCTOSIHHE
MIPUPOJIBI COCEAHHUX CTPaH, YTO MO3BOJISIET CTPOUTH MPOTHO3BI MOCIECTBHIA YEITOBEYECKOTO BMEIIATEIhCTBA
B QHAJIOTMYHBIX YCIOBUSIX.

I'nasnvie yenu. Pesymbratel pabor CPMKDBD, HameneHHple B TOCHETHHE TOABI Ha pa3BHTHE
METOJIOJIOTHH DKOJIOTO-OMOIOTHYECKUX W IKOJIOTO-3KOHOMHYECKHX HCCIIEJOBAHNN, TEXHOJOTHIO OLEHKH
COCTOSIHUSI TIPUPOJHOM Cpelbl M MPOTHO3 €€ Pa3BUTHS, BaKHBI JJISI BBIPAOOTKH CTPATETHU yCTOWYHBOTO
COLMATIbHO-3KOHOMHYECKOTO Pa3BUTHsI MOHIOJIHMY, a TakXke Uil pa3paboTKK MOJOOHBIX IPOrpaMM B APYTHX
pPETHOHAX M CTpPaHaX, Pa3BUBAIOIINXCS B SKCTPEMAITBFHBIX SKOJIOTHYECKUX yCIOBHSIX.

3a 35-neTHnit meprox pabora IKCIEAULUHN OCYHIECTBISUIACH KaK B XO/€ MapLIPYTHBIX HUCCIEIOBaHUH,
TaK ¥ Ha CTaI[MOHapaX, OXBATBHIBAIOLIMX BCE MPUPOHBIC 30HBI MoHTonMu: jtecHyo (TocoHmHra1, MyHraH-
MopsTt, Xsuranar), jecoctenuyio (TaBmipynsx), crennyo (YHIKYJI, TYM3HIOIT), MyCTHIHHO-CTEIHYIO
(Bynran, Oxwuita-T'on, Iuu3-/[xuner, O0or-Xypan); MOHMEHHO-IOJUHHBIE KOMIUIEKCHl H3YyYalduCh Ha
cranuonape Ilamap.
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HccnenoBanust NpOBOIMINCH IO CIEAYIOIINM OCHOBHBIM HAIlPABJICHUSIM:

e  pHBEHTapu3auus (QIOPUCTUYECKOTO0 M (PAYHHCTHYECKOTO COCTABA IJIABHBIX IPUPOAHBIX 30H
MoHnromnuy;

®  DKOJIOTO-OMOJIOTHYECKask OLIEHKA COCTOSIHUS SKOCHCTEM;

e pa3paboTKa Mep 1O HCIOJB30BAHHIO W OXpPaHE PACTUTEIBHOTO IOKPOBA W IKMBOTHOTO MHUpa
Monronuu;

e  MOHUTOPHHT OKpPY’KalOIIEH cpellbl U SKOJIOTHUECKOE MPOTHO3UPOBAHUE.

Dnopucmuueckuti 1 @ayHucmuyeckuii cocmag. DKCIeAULUs Obula BOBJICYEHA B HMHBEHTAPHU3ALUIO
(hmopucTHdecKoro u (hayHUCTHIECKOTO COCTaBa CTPAHBI 3a BCE TOABI CBOETO cymiecTBoBaHuA. B 1982 r. Ha
OCHOBE (DJIOPUCTUYECKUX HCCIeNOBaHUI Obul omyOnukoBaH (yHIameHTanbHbl Tpyn B.M. I'pyOosa
«OnpeaenureNb BBICIIUX pacTeHHi Monronabckoit Hapomuoit PecnyOmuku» (1982). Tlpunumas Bo
BHUMaHHE BHOBb OTKPBITBIC BH/IbI U POABI, ObLI10 omrcano mopsaka 3000 Buaos, 600 poxos u 100 cemeiicTBa
COCYIHCTBIX PACTEHUH, XOTS ellle CYIIECTBYET BEPOSTHOCTh HAXOJIOK HOBBIX sl MoHroianu BuioB. HelHe B
«Koncnekr ¢aopsl Baemneir Monronum», onyonukoBannsiii M.A. I'y6anoBeiM B 1996 1., Bruitoueno 2823
BHJa BBICHINX pacTeHuidl u3 662 pomoB m 128 cemeiictB. OmyOmmkoBaH «KoHcmekT (iopsl Bomopocien
Momuronumn», HacuuTHBaonwii 1574 Bumos, pasHoBuaHOCTEH U hopMm Bomopocieit (Jopoderok, Ipiprmaa,
2002).

OtkpsiTo 930 BUIOB NUImaiftHUKOB 1 728 BHI0B MOX000pa3Hbix. CeromHst MOHTONIbCKas (uiopa u3ydeHa
Oosiee OCHOBaTenbHO, 4eM (pIopa COCEAHUX PETHOHOB A3MH, HO B pE3yJbTaTe INPOAOJKAIOLIMXCS
WCCIIeIOBaHUI OHA TIOTIOTHSETCS] BCe HOBBIMHU M HOBBIMHU BHJIAMH KaK BBICIICH, TaK ¥ HU3IIEH (GIOpHL.

Pe3ynpTaThl ciennanbHBIX OOTaHUYECKHUX U reorpaduyeckux paboT, HayaThIX COBMECTHO ¢ Teorpadamu
W TIOYBOBEJAMHU TOJ| PYKOBOACTBOM akanemuka E.M. JlaBpeHKO, TpHUBeNnH K psny (QyHIaMEHTaTbHBIX
3aKIIIOYCHUM, MCHSIOMMX MpPEKHUE KOHLENIHUU Teorpaduu pacTUTENFHOrO NOKpoBa MoHromuu. DTH
3aKIIIOUYEHHUs] OCHOBBIBAIMCh HAa TaKMX KpyMHOMacIITaOHBIX 0000meHus, kak «Kapra pacTUTEeIbHOCTH
Mownronbckoii Hapoano#t PecnyOnuku», onyonukoBannas B 1979 r. (macmra6 1:1500000), «Kapra necos
MHP (1983) B anamormunom maciirabde, «IlouBennas kapra MHP» (1980) B macmrabe 1: 2500000 u
KOMIUICKCHOW JtanamadTHO-3Koornyeckoir kapre «Ecosystems of Mongolia» (1995), BbinonHeHHOH B
maciirabe 1:1 000000). Kpome Toro, ObUTH BBISBICHBI 3HAYMTEIbHBIC Pa3IHyHs SKOCHCTEM BocTouHO-
ABHMaTCKOTO CEKTOpa CTEIEH OT CTeleH, Jekamux 3amnagHee EBporelicko-Ka3zaxcTaHcKoro cekTopa, a Takke
ObLIM YCTaHOBJICHBI PErMOHAIIBHBIC Pa3JIMuusl CTENel B pa3inyHbIX yacTsx crpadbl (JlaBpenko u ap., 1991;
Karamysheva, Khramtsov, 1995).

BriepBbie 111 MUpPOBOM Hayku ObUIO C(HOPMYJIMPOBAHO HpPEACTaBIEHHE 00 3KCIIO3ULHMOHHOW TOPHOM
JecocTeny MOHIOJIMM KaK O TEeTEpPOreHHOM JaHamadTe co CBOCOOpa3HOW BEPTUKAILHOW CTPYKTYPOH,
BKJTIOYAIOIIEH JIeCHOH Tosic, TuddepeHInpyomuiicss Ha noAmnosica U (pparMeHTapHO Pa3BUTHIA Ha CEBEPHBIX
CKJIOHAX, M CTEITHOH IO0sC, TOCIIOACTBYOLINH MPOCTPAHCTBEHHO U TAKXKE PACUWICHEHHBIA Ha Psifi MOAIOACOB
(Pannukosa, 1992; 1998).

B 30HE MyCTBIHB U TONXYIYCTBIHB OBUIO TOKa3aHO OCTPOBHOE TOJIOKEHHE Psifia IKOCUCTEM, XapaKTepHBIX
Ui Oojiee CEBEPHBIX IPHUPOAHBIX, a TaKXke ocodas (QIyKTyalus INOYBEHHO-PACTUTEIBHOTO IIOKPOBA
KpaiiHeapuaHbIX TycThiHb LleHTpampHO# Asum  (PaukoBckas, 1993; Cnemues, ['yuun, 2000).
JloJITOBpEMEHHBIMU  UCCJICJIOBAHUSIMUA  PACTHTENILHOCTH B ropax Monronuu (ceBepHas OKOHEYHOCTh
[entpanbHoit A3uu) 0OHApYKEH 0COOBIN THIT 3KCTTO3UIIMOHHOM TosicHocTH (Orypeesa, 1999).

IIponomxkaerca u3ydeHue QayHbl MO3BOHOYHBIX, IPOBOAMBLIEECS AOJITOE BpeMs MOJ PYyKOBOACTBOM
akan. B.E. CokomoBa. Opnautomorn Poccmm ©  MOHTOMWM TOATOTOBWIIM W TEpefaid IS
MeXnpaBUTEIbCTBEHHOM KOHBEHIIMM M0 3allUTe MEpPeNeTHBIX MTHI MNPEUIOKEHUs I10 COXpPaHEHUIO
OpHUTO(AYHBI M CO3JAHUIO CETH OXPAHSAEMbBIX BOJHO-OOJOTHBIX YTOJHMH, NMperycMOTpPEeHHBIX Pamcapckoit
KonBenmuei.

O06o00mIeHne NTaHHBIX MO CHCTEMaThuKe, OMOJOTHH, SKOJIOTHH M TeorpaduiyeckoMy pactpoCTpaHEHUIO
Pa3INYHBIX CUCTEMAaTHYECKUX TPYIII KUBOTHBIX MO3BOJIMIIO MOATOTOBUTE 5 TOMOB U3 cepun «I103BOHOUHBIE
*KUBOTHBIE MoOHTONBCKOM HapomHoii Pecrrybnmuku» u pazpaboTath peKOMEHIANK 110 UX oxpaHe. B 31oil ke
cepur ObIT OMyOJIMKOBaH OTIEIBHBIM BBITYCKOM 0030p «PriObI Monronbckoit Hapomnoii PecmyOmuku»,
conep:kammii onucanue 59 BUIOB pbIO, 0OMTAIOMIMX B BOAOEMAax CTpaHbl. 3aBeplieHa padoTa Mo U3Yy4YEeHHUI0
JUHAMHUKH BOIHBIX 3KOCHCTEM O3€PHBIX KOTJIOBHH. 300JI0TH SKCHEIULIMHU BBIITYCTHIN WIUTIOCTPUPOBAHHBIN
ompenenutens 135 BumoB mitexkonumraromux Monroaun (Cokomnos, Opimos, 1982). Beimuia w3 medarn
KOJUICKTHBHAsE MOHOTpadusi Mo peakuM xkuBoTHbIM Monronuu (Cokosnos u ap., 1996).
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OcymiectBnsiercst cOop 1 00001IeHre HHPOPMAIUU O KOMBITHBIX (MOHIOJBCKAs ras3eib, KOCYJs, JOCh),
XMIIHUKAX (BOJIK, CHEXHBIH Oapc, MenBenb), rpeidyHax (mosjeBku bpanira, OONBIION TYHIKAHYHK) U
HEKOTOpBIX Apyrux. Paspaborana mporpamma cOopa AaHHBIX MO 3KOJIOTUH KOMMEPYECKH BaYKHOTO BHIA —
tapOarana. [IpoBeneHs! ucciaenoBaHus 10 0OOCHOBAHUIO M BBIOpaHbl Hanbojee OIaromnpusTHbIE MECTa AJIs
PEMHTPOAYKIMKM Ha TeppuTopuu Monronunu nomanu IlpxeBanbckoro, a Takke cOOpaHbl CBENCHHS O
YHUCJICHHOCTH M PacpOCTPAHEHUH TJIABHBIX BUJIOB MO3BOHOYHBIX JKUBOTHBIX, MMOCTYKHBIIME OCHOBOH IS
cepuu 300reorpaduiyeckux Kapr.

CymecTBeHHOE BHUMaHHE B OKCIEOULIMU YIEJSUIOCh MCCIEJOBAaHUSM JICCOXO3SIMCTBEHHBIX U
arpo’KOCUCTEM U MPOOJieMe OIIEHKH UX TEXHOTEHHOTO pa3pylieHus. [Ipu n3ydeHNH CelbCKOXO03sICTBEHHBIX
3eMellb aKLUEHT CTaBHWJICS Ha pa3pabOTKe KPYMHOMACIITAOHBIX KapT B Pa3IMYHBIX NPUPOAHBIX YCIOBHSIX U
OLIEHKHU COCTOSIHUS 3TUX 3E€MEIIb.

Hccneoosanua na cmayuonapax. Ha cranmoHapax SKCHEIULMU — JIyTOBOM, JIECHOM, CTEIIHOM H
MYCTBIHHOM MPOJAOJKAIOTCS. MOHUTOPHUHTOBBIE HCCIICJOBAHUS COCTOSHUSI W JTUHAMHUKH PAaCTHUTEIBHBIX
COOOIIECTB ¥ X 3aBUCUMOCTH OT TUAPOKIMMATHUECKUX YCIIOBUH, a TAKXKE SKCIIEPUMEHTAIbHBIE Pa0OTHI 110
ONITUMHM3AIIUH MTPOIIECCOB 00pa30BaHUsl OMOIOTHUYECKON MPOAYKIIUK B PA3IIMYHBIX THITAX YKOCHCTEM.

[Notimennsie myra CeBepHoit MoHronnu nzydanuch cebimie 20 et Ha craipoHape B Lllamape, B HIbKHEM
teueHuH p. OpxoH. Beuto 00HapyKeHo, YTO 3TH Jiyra XapaKTepU3yloTcs BHICOKUMH HHICKCAMH BHIOBOTO
HACBIILEHHS, [TOJIMIOMUHAHTHOCTBIO ¥ CTAOMIIBHOCTBIO BUJJOBOrO cocTaBa. lIpociexeHna quHaMHUKa COCTaBa,
CTPYKTYPHI H MIPOAYKTUBHOCTH, TPEATI0KEHBI PEKOMEH/IAIIMN [0 ONTUMAIILHBIM PEKUMaM HCIIONb30BaHUS U
OXpaHe MOVMEHHBIX JIyTOB.

HccnenoBanus JIECHBIX COOOIIECTB MPOBOAMINCH Kak Ha craimoHapax (Xsuiranat, MyHraH-MopsT,
Tocon-Lpurain, IlapsiHron), Tak ¥ Ha MapHipyTax, 4TO CIEIA]0 BO3MOXHBIM IMPOCICAUTh CHEHUPUKY
(YHKIIMOHUPOBAHUS JIECOB, 3aKOHOMEPHOCTH MX PAcIpPOCTPAHEHUS W MPUYHHBI ACTpaJallii. Y CTAHOBIICHO,
YTO HECOOTBETCTBHE TEMIIOB CaMOBO30OHOBJIEHUSI M BBIDYOKH JIECOB IIPUBEIO K COKpPALICHUIO
JIECOTIOKPBITON TUIOIIAJM Ha OJHY TPETh, a MOBPEKICHUS IMOKapaMH W HACCKOMBIMH yMEHBIIWINCH 32
nocienHee Bpems. Ha 0a3e opurHHanbHOW THIONOTHYECKOW Kiaccuukanuu, pa3paboTaHHOHW Ha
craiMoHapax, Obuta cocrtaBieHa «Kaprta snecoB Monromuu» (1983) B macmrade 1: 1500000. B xone
JONTOBPEMEHHBIX HAy4YHBIX PaOOT BBISIBICHBI 3aKOHOMEPHOCTH BO3PACTHOW M TaKCALIMOHHOW CTPYKTYpPbI
necoB. OmpenenceHbl OCHOBHBIE HANpaBICHUS JIECOBOACTBA CTpPaHbl M IPEJIOKEHBl MEphl 110
BO300HOBJICHHIO JIECHBIX PECYPCOB, a TAK)XXe M0 pa3BEACHUIO KYJIbTYP JIUCTBEHHHULIBI CHOMPCKOM.

CrenHble coobmiectBa Bocrounoit MoHronmmu m3ydannch Ha CTEMHBIX cranuoHapax Tymas-Llort n
Yumxyn. OHU OTIMYAIOTCS TETEPOreHHON CTPYKTYPOH M CHIBHO BapbUPYIONIM BHIOBBIM COCTaBOM,
3aBUCSIIUM OT YCJOBUH cpenbl. 31ech Oblla OTKPHITa pellaromas poiib poromei, MeTabomnuecKod u
TpodHUeCKONH AEATENFHOCTH (POHOBBIX BHIOB — moieBku bpannra, naypckoil muimmyxu u TapOaraHa B
pPa3BUTHUU TOYBCHHOTO M PACTHTEIHLHOI'O IOKPOBOB. [loNydeHHBIE JaHHBIE TOBOPSAT O HEOOXOIMMOCTH
nepecMoTpa (YHKUHOHAIBHOH POJIM TPBI3YHOB, KOTOpBIE A0 HENABHETO BPEMEHH CUHUTAINCH TOJBKO
BPEIUTEISIMU CENIBCKOr0 Xo3sicTBa. Ocoboe BHMMaHHE OBUIO YIENCHO HCCICOOBAHUSIM H3MEHEHHBIX
YeJI0OBEKOM PKOCHCTEM. MIaXOTHBIM 3eMJISIM, 3ajie’kaM M nacTouiiaM. B menom, noka3aHo, 4TO YeloBeYeCKoe
BO3JICHCTBHE BENIET K JEeTpajallii U TTTyOOKMM M3MEHEHHSM B IOYBE, €€ arperaTHOro COCTaBa, K MajeHUIo
coJep KaHus T'yMyca 1 YMEHBIICHHIO MOLITHOCTH T'yMYCOBOI'O TOPHU30HTA.

IlycTeiHHBIE COOOIIECTBA M3yJaluCh Ha cranmuoHapax bymnrad, Ilwas-Ixuact n OxwitH-I'on. Oxu
OTJIMYAIOTCS OT CTEMHBIX 3KOCHCTEM MOHOJOMHUHAHTHOCTBIO M OOJBIIMNM (IIYKTYallHOHHBIM PSJIOM B
3aBUCHMOCTH OT BHEIIHMX (PakTOpoB. MexaHU3M OMYCTHIHMBAHUS SKOCUCTEM OBbLT ONpe/ielieH Ha OCHOBE MX
30HAJIBHON M PErMOHAJIBHOM cuTyaruu. Onupasich Ha Pe3yibTaThl SKCIIEPUMEHTOB, CIICLHAIUCThI BBIICHUIIN
ONTUMAJIbHBIE  COOTHOIIEHHUsS  JOIOJHUTEIBHOTO  YBIAXKHEHUS UM yNOOpeHHs s  IOBBILICHUS
OMOITPOIYKTUBHOCTH MACTOUII M OT/ACNBHBIX BUIOB pactenuii (I'yuun u ap., 1986; booposckas u ap., 1988).

Dkonozo-buonocuueckan oyenka. Hexoroprle HeraTWBHBIE IHOCIICACTBHUS JESATEIBHOCTH YEIOBEKa, B
YaCTHOCTH, CHIDKCHHME MPOXYKTHMBHOCTM IIACTOMII M arpoLeHO030B, HM3MEHEHHE CTPYKTYphl JIECOB B
pe3yibTaTe TMOXAapoB W pPyOOK, a TaKKe OTCYTCTBHE OJKOJIOTHYECKM OOOCHOBAHHBIX TEXHOJOTHN
9KCIUTyaTallud MPUPOJHBIX PECYPCOB MPEIONPECTIIN HANPaBIEHHOCTh paOdOT SKCIEIULIUU B HOCIEAHUE
ronbl. B memsx BeIpaboTKH 3KoJIoTHUYecKoi mporpammel Monromun, CPMKBD BMecTe ¢ MUHHUCTEPCTBAMH U
JPYTUMH 3aHHTEPECOBAHHBIMU OPTaHU3ALUSIMH ITPOBEIIA UCCIIEOBAHHS MO OILIEHKE COCTOSHHS OKpYKaroIeh
cpeabl cTpaHbl. BrimonmHeHa kinaccuuKalms 3KOCHCTEM M cocTaBlieHa Kapra macmrtaba 1:1000000,
OTpakaromasi OCOOCHHOCTH TPOCTPAHCTBEHHOM au¢¢epeHInanuu OPUPOAHBIX KOMIUIEKCOB M HX
30HAJIbHBIE MOJIENH, CBSI3aHHBIE C MECTHBIMH MOP(OIOrO-IUTOTCHETUYECKUMH YCIOBHSIMHU. BbIsABIEHBI
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TUNBl BO3IACHCTBHA Ha HKOCHUCTEMBI M OLCHEHAa aJanNTHBHAs CHOCOOHOCTH 3KocucTeM. PaspaboTaHbl
MIPUHLIMIIBL COCTABJIECHHS CpeAHe- U KPYMOMAacIITaOHBIX KapT aHTPONOTEeHHONH MOIU(HUKAIUN TPUPOIHBIX
KOMILIEKCOB.

[IpousBoaunack OLIEHKAa COCTOSHHUSI OOTapHBIX 3eMenb. Pa3paboTaHbl KpUTEPUM OLIEHKU CTEICHH
Jerpajaiiyl TalieH. YCTaHOBIEHO, 4YTo Ookono 85 % mnammm B MOHroIMM pacmoJIOKEHO B 30HE
PHCKOBAaHHOTO 3eMmJielieNiusi, rie AeQUUUT BiIark U Tersa, 0oCOOCHHO B BECEHHHMH NEpPHOA, OTPaHHMYUBAET
IUIOIOPOJIUE TOYBHL. BEISIBICHBI HEKOTOPBIE HEOIArompHATHBIE TPOLECCH], CTUMYIHNPYEMBIE YeI0OBEYECKON
JeSITEJIbHOCTBIO, U MPEIUIOKEHA UX KiIaccupuKanus.

PaznuuHbple THMOBI 3arps3HEHHM, MNPOSBUBIIMECS B IOCIEAHHE TOAbI HAa TEPPUTOPUU MOHTOIHUH,
MIPOIEMOHCTPUPOBATIM BaXKHOCTH IKOJOTO-TEOXUMHUUYECKUX HCCIIEOBAHUN HA PErHMOHAJIBHOM H JIOKAJIbHOM
ypoBHAX. Ha pervonanbHOM ypoBHE, OOHapyX€Hbl OCHOBHBIE YEPThl IEA0-TEOXMMHUYECKOH u Ouno-
IFeOXUMHUYECKON CIEeLUaIN3alMy SKOCUCTEM U BBISIBJICHBI IIPOCTPAHCTBEHHbIE AHOMAIMU PACHPENETICHUs U
MUTpallMd XUMHUYECKHX OJJIEMEHTOB. Pa3paboTaHbl NpPUHUMIBL W METOABI 3KOJIOTO-T€OXUMHUYECKOTO
30HMPOBAaHUs CTEMHOM W IYCTBIHHOM 30H, COCTaBJIEHBl JaHJIAPTHO-TEOXUMHUYECKHE KapThl Ha
MPOMBIIIJIEHHO pa3BuThie perrnonsl Monromuu (Gunin et al., 2003).

WuBenTapu3aius 3KOCHUCTEM, OLIEHKAa MX COCTOSHHS TO3BOJWIM CHENATh PSAA BaXHBIX 3aKIIOYCHHH
OTHOCHUTEJBHO TPEH/IOB JWHAMHUKH OKpY’KalOIleW Cpesbl, HAUTH PETHOHBI C KPUTHUECKON IKOJIOTMYECKON
CUTyaluedl W NpeAsioXHUTh MPOrpaMMy HPHUPOLOOXPAHHBIX MEPONPHUSITHH, MOHMTOPHHIA U YIPABIECHUS C
LENbI0 COXPAHEHHUS COMPOTHUBIISIEMOCTH 3KOCUCTEM U UX BBICOKOTO OHoyiormdeckoro moreniuaia (I'yHuH u
ap. 1998; Gunin et. al., 1999).

HoBoe oskomormueckoe HampaBieHHE B  paboTe IKCHEIUIMU  JIOTUYECKH  BBITEKAeT U3
MIPEIIIIECTBOBABIINX HCCIEIOBAHUH, OTKPHIBAS IIHPOKHE TOPU3OHTHI IJIsl COBMECTHBIX HCCIECOBAHUN B
00JIACTH ONITUMHU3AIUH TTPUPOJTHON CPEbI.

C Hamed TOYKM 3peHHs, KOONEpalus B PELICHUH MPOOIEMbI «3KOJOTHS W JKCIUTyaTalysl MPUPOAbI»
OTBEYaeT TJaBHBIM LeaaM HarmoHanbHOM 3KOJIOrMYecKod mporpaMMbl MOHTOJIMH, W COIJIacyercs ¢
BEAYIIUMH SKOJIOTHYECKHMH MPUHLIUIIAMU OpPTaHU3aluH JF000H IKOHOMUYECKOH eI TeIbHOCTH.

Ilybnuxayuu. Pezynpratel 35-neTHUX nccnenoBanuii Haui otpaxkeHue B 4000 HayuHBIX MyOnHMKaLusX,
Bkimovass 43 Toma cepum «buonormueckue pecypchl W NpHUPOAHbIE yciaoBUs MoHromum» U 7 TOMOB
«[To3Bonounble xuBoTHBIE» (Jlopodetok, I'yuun, 2000).

Hoknan o 35-netneit pabore CPMKBED Obu1 ObI HeNoMHBIM 0€3 YIOMUHAHUS BaKHOCTH 3KCIICTUIINH B
Jefie TOBBIIEHUs KBanudukauuu ydeHelx Monroiuu u Poccun. Martepuanbl SKCHEOULINU ITOCTY>KHIN
ocHOBOI1 [t Oonee yeM 40 nokropckux U 70 KaHAMIATCKUX AuccepTanuii. MHOTO OBUIO TaKKe CHENIaHO JJIs
00y4YeHHsI MOJIOJIBIX CIICIHAIHCTOB.

Buonoruueckue uccnenosanusi CPMKB3D cnocobcTBOBamM pa3sBUTHIO TEOPETHUECKONW M NMPHUKIATHOU
skosioruu B Poccun 1 MoHronmmu, KoTopasi, B CBOIO OY€pE/Ib, UTPAET BEAYIIYIO POJIb B YKPEIUICHUN APy KOBI
MEXy YYCHBIMU HAIIUX CTPaH.

Ilepcnexmueul. 1lepcrieKTHUBHBIE HCCIEIOBaHUS B 00JIACTH OHMOJIOTMM M SKOJIOTMHM HACUUTHIBAIOT 6
OCHOBHBIX HaIIPaBJICHUH, B paMKaX KOTOPBIX IIPOBOISTCA KOHKPETHBIE PaOOTHI:

1. KomrutekcHasi dKOJIOro-OHMOJIOTHYECKas OIEHKA COCTOSHHUSA 3KocucTeM OacceiiHa p. CeneHrH, Kak
OCHOBHOro BojocOopa o3epa baiikan, Ha 0aze reomHpoOpManMOHHBIX TexHosorui. OHa HaleleHa Ha
pa3paboTKy Hay4yHBIX OCHOB ONTHMH3AallMM HCIIOJAB30BAHUS 3KocucTeM baiikanbckoro OacceiiHa u
CMSTYEHHS HETaTUBHBIX TOCIEICTBUI aHTPOIIOTEHHOM 1A TEIbHOCTH.

2. PacturenpHBIi TOKpOB MOHIOIMM WM CONPEACIBHBIX TEPPUTOPHHA: MPOOJIEMBI PALUOHAIBEHOTO
UCTIONIB30BaHus. LlensiMu 3TOro HampaBlieHHs MCCIICAOBaHMHN SIBJISETCS pa3pabOTKa MPOTHO3a COCTOSHUSI U
JUHAMHUKH PacTUTEILHOCTH OCHOBHBIX NPHUPOJHBIX 30H IIPHU €CTECTBEHHBIX W3MEHEHUSIX U aHTPOIIOT€HHOM
BO3/ICHCTBUHM, a TaKkKe pa3padoTKa METOJO0B (UTOMETHOPALMH JIECOXO3AUCTBCHHBIX W MAaCTOWIIHBIX
9KOCHCTEM JJISl TOBBILIECHUS X OMOTOTHYECKON MPOIYKTUBHOCTH.

3. XuBoTtHplli MuUp MoHTONMHH: MPOOIEMBI PAMMOHATHLHOTO WCIIOJNB30BAaHUS W OXpaHBl. Bemercs
pa3paboTKa 3KOJOr0o-OMOJOTHUYECKUX OCHOB MOJACp)KAHUSA TOMYJISIIMA JKUBOTHBIX B ECTECTBEHHBIX U
AHTPOINIOTCHHO H3MEHEHHBIX YCIIOBHSAX B PAa3NUYHBIX MPUPOTHBIX 30HaAX MOHIOJIMH M Ha TPUTPAHUYHBIX
TEPPUTOPHSIX.

4. BopnHble 3KOCHCTEMBI MOHTONMMU: aHATU3 AUHAMUKU TPUPOAHBIX M aHTPOIOICHHBIX MPOIIECCOB H
OCHOBBI PAaIlMOHAJILHOTO HCIONBb30BaHUs. Llenb paboT — KOMIUIEKCHAs THAPOJIOrO-TUAPOOHOIOTHIECKas
OLIGHKA COCTOSIHUSI BOJAHBIX PECYpcOB M pPa3pabOTKa MEPONpPUATHH IO HMX OXpaHe W PalrdOHATBHOMY
HCIIOJIb30BaHHUIO.
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5. HpOFH03 pa3BUTUA TIPOLECCOB OIIYCTbIHMBAHUA ApPUAHBIX W CCEMHUAPUIAHBIX JSKOCHCTCM IIpHU

€CTECTBEHHOM Pa3BUTHH U PA3IMYHBIX BHJIAX UCIIONB30BaHUs. B 9TOM HampaBiIeHUH TPOBOJATCS PabOTHI T10
JUAarHOCTHUKE MPHUPOTHBIX M aHTPOMOTEHHBIX MPOLIECCOB OMYCTHIHMBAHUS W pa3pabOTKE MEPONPUSTHH IO
00opn0e C OIyCTHIHUBAHUEM.

6. Hayunble OCHOBBI ONTUMH3AIUN TPATUIIMOHHOTO TPUPOJIONIONB30BAHUS B COBPEMEHHBIX YCIOBHSIX:

BBISIBIICHUE MPHYMH M CIEACTBUI TpaHc(opMalMy TPaaullHOHHOTO TPUPOJIONONB30BaHUS U pa3padoTKa
MEPONPHUATUH 10 COXPaHEHUIO OHOopa3zHOOOpasusl.
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35 YEARS OF THE ACTIVITY OF THE JOINT RUSSIAN-MONGOLIAN COMPLEX
BIOLOGICAL EXPEDITIONS RAS AND MAS
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The Joint Russian-Mongolian Complex Biological Expedition (JRMCBE) is the world biggest
biological expedition in terms of ecosystem research. Over 35 years, large-scale integrated research has been
performed, involving highly qualified scientists. Among other things, the effectiveness of the Expedition
research is accounted for by its specific organizational structure, which makes it possible to get together
within a short time some highly qualified specialists to resolve concrete problems. This quick response could
be exemplified by the development of synthetic maps, reflecting the current conditions and modification by
man of the ecosystems of Mongolia. Later these maps served as a basis for a set of measures to establish a
network of protected areas in Mongolia. Successful and rapid work at the map could not take place without
the data accumulated by the Expedition over the last 3 decades. No studies of this type have been performed
in a single country of Eurasia.

Today, in many regions of the world environmental changes reached a hazardous level comparable to
natural disaster. In this connection, the problems of nature conservation and management are faced by
virtually all the countries of the world. This problem has also become very important to Mongolia. Mongolia
is one of the few countries of the world that, due to some natural features and historical development, have
retained their ecosystems relatively intact. However, intensification of heterogeneous economic pressures,
increase in the time of their impact brings about changes in the ecosystems, development of their
anthropogenic modifications with a transformed functioning regime. In addition, the peculiarity of
Mongolian landscapes, formed in the center of the Eurasian mainland with its sharply continental climate,
considerable hypsometric elevation of the territory and its isolation from moisture-carrying air flows have
determined arid trends in the ecosystem development to enhance their vulnerability. The above mentioned
conditions predetermine instability of the natural environment dynamics, weakening the self-regulation
processes in the ecosystems and ecological instability of their economic management. Often, even a minor
anthropogenic modification brings about some extremely detrimental, and, occasionally, disastrous
consequences.

Because Mongolia is situated in large subcontinent structures and on the boundary of several sub regions
of the Eurasian mainland, the ecological assessment of its territory is of great methodological importance to
numerous Asian countries — in fact, the region concerned largely determines the ecological stability of
contiguous countries and makes it possible to forecast the consequences of heterogeneous anthropogenic
impacts in similar conditions.

The main aims. Thus, the 35th anniversary of the JRMCBE aimed at the development of the
methodology of eco-biological and eco-economics studies, techniques of the assessment of the state of
natural environment and forecast for the development of natural systems under further development of
natural resources are of great importance to the sustainable socio-economic development of Mongolia, and
also to elaboration of development programs for numerous countries of the world.

For over 35 years, the work of the expedition was performed both in the course of route studies and at
stations covering all nature zones, including forest: Tosontsengel, Mungen-Mor't, Khyalganat; forest-steppe
zone: Tevshrulekh; steppe zone: Undzhul, Tumentsogd; desert zone: Bulgan, Ekhiin-Gol, Shine-Dzinet,
Obot-Khural; the flood-plain complexes were studied at the Shamaar station.

Research was carried out along the following lines:

e inventory of floristic and faunistic composition of the major nature zones of Mongolia;

e eco-biological assessment of the ecosystem condition;

e working out measures for protection and management of the plant cover and wildlife of Mongolia;

e environment monitoring and ecological forecast.

Floristic and faunistic composition. The Expedition has been engaged in the inventory of the floristic
and faunistic composition throughout its entire history. On the basis of the floristic studies in 1982, the
fundamental work by V.I. Grubov "The Key to the Vascular Plants of the Mongolian People's Republic" was
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published. Taking into account the newly-revealed species and genera of the vascular plant flora, about 3000
species, 600 genera and 100 families have been distinguished, although it still remains possible to find some
flora species new to Mongolia. At present, 2823 species of vascular plants presenting 662 genera were fixed
in the flora of Mongolia, and 128 families were included into Conspectus Flora of External Mongolia and
published by Gubanov in 1996.

The Mongolian flora of algae includes more than 1300 species and sub-species. Nine hundred and
twenty species of lichens, seven hundred and twenty eight the mosses species were discovered. At present,
the flora of Mongolia are studied more fully than that in the contiguous regions of Asia.

The results of some special botanical and geographical studies initiated jointly with geographers and soil
scientists under the guidance of Academician E.M. Lavrenko have provided evidence for a number of
fundamental conclusions changing the previous concepts of Mongolian plant cover geography. Those
conclusions are based on such large-scale surveys, involving new concepts as the "Map of the Vegetation of
the Mongolian People's Republic” (scale 1:1 500,000), a series of vegetation maps of the National Atlas of
the Mongolian People's Republic, and the complex map “Ecosystems of Mongolia” (scale 1:1 000,000).
Also, some considerable differences of the zonal area of Mongolian steppes has been revealed from more
westerly territories, and concurrently, some great regional differences of the steppes in different sectors of
the country. In the desert area, isolation of steppe-like deserts has been substantiated, with analogies in
Turan, and also extremely arid deserts of Central Asia, with no world analogies. Long-term studies of
vertical zones of vegetation in the mountains of southern Mongolia (the northern edge of Central Asia) have
revealed a particular zoning type.

The inventory studies of vertebrate animals, which were conducting for a long time under guidance of
Academician V.E. Sokolov, are continuing. The ornithologists of both Mongolian and the Russian
Federation have prepared and handed over a respective package of documents in the Intergovernmental
Convention for the Protection of Migratory Birds.

The generalization of obtained data on the systematics, biology, ecology and geographical distribution of
60 species of amphibians and reptiles has permitted preparation of 5 volumes from the series "Vertebrate
Animals of the Mongolian People's Republic" and development of recommendations for their protection. In
the same series the survey "Fishes of the Mongolian People's Republic" is published containing
characteristics of 59 fish species dwelling in the water bodies of the country. The work on water ecosystem
dynamic of lake valley has been completed. The zoologists of the Expedition have published an illustrated
key to 135 mammalian species of Mongolia. A directory for rare species of Mongolia has been published.

Collection of data on the so far little-studied ungulates (the Mongolian gazelle, roe deer, moose) and
carnivores (the wolf, snow leopard, bear), rodents (Brandt's vole, the great gerbil) and also some other
species is continued. A program for collection and generalization data on the ecology of the commercially
important species - the Mongolian boba has been developed. A feasibility study on re-introduction of the
Przewalski's horse into the territory of Mongolia was made, and data on the numbers and distribution of the
main vertebrate species collected, giving the basis for a series of zoological maps.

A substantial attention during the Expedition studies was given to the investigation of rangelands, forest
and agricultural ecosystems, and also the problems of their technogenic pollution. In fact, the investigation of
rangeland ecosystems was focused on compiling a series of large-scale maps of particular farms forage lands
in different natural conditions and on the development of the technique for the assessment of their state and
mapping.

Researches at the experimental sites. At the Expedition integrated stations - grassland, forest and desert,
monitoring observations of the state and dynamics of plant communities and their dependence of hydro-
climatic conditions were continued, and also experimental work on optimization of the processes of
biological production formation for various types of ecosystems was done.

The floodplain grassland communities of northern Mongolia were studied for over 20 years at the
Shaamar station in the low reaches of the Orkhon river. It has been revealed that the floodplain meadows are
characterized by high indices of floristic saturation, polydominance and stability of the species composition.
The dynamics of composition, structure and productivity of the community were studied, and
recommendations for optimal management regimes and protection of floodplain meadows proposed.

The investigation of forest vegetation, both at the stations and on the routes, has made it possible to
reveal the specificity of forests functioning, the regularities of their distribution, the pattern of distribution
processes and the causes of forest ecosystems deformation. As shown by our studies, the incompatibility of
forest regeneration ratio and cutting has led to one third reduction of the forest area, and to reduction of their
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disturbance by fires and pests over the past period. On the basis of the original forest typological
classification, a map of forests (1: 1,500,000) was compiled and forest vegetation zoning performed. In the
course of long-term studies, forests age and taxation structure regularities have been elucidated. The major
trends in forestry in terms of commercial utilization and conditions of the country have been substantiated
and measures for the regeneration and growing of the seedlings and production of the Siberian larch crops
proposed.

The steppe communities of Eastern Mongolia studied at the steppe station Tumen-Tsogt and Undjul are
characterized by heterogeneous structure and species composition, which varies strongly, depending on
environmental conditions. The determining role of the digging, metabolic and trophic activities of the
Brandt's vole, Daurian pika, and the Mongolian bobak, the background mammalian species, in the
development of the soil-plant cover has been elucidated. The data obtained necessitate a revision of the
functional role of rodents, which until recently have been treated only as rangeland pests.

The steppe station also continued studies of man-modified ecosystems: ploughlands, fallow lands, and
grazed plots. On the whole, it has been proved that anthropogenic modification results in degradation and
profound changes in the soils, changes in soil aggregate composition, and decline of the humus content and
thickness of humid horizons.

Desert communities have been studied at the stations Bulgan, Shine-Djinst and Ekhiin-Gol. They differ
from the steppe ecosystems in monodominant and greater fluctuation range depending on environmental
factors. Depending on the zonal and regional situation of arid ecosystems, the mechanisms of their
desertification have been specified. On the basis of the findings of long-term experiments, some optimum
ratios of additional irrigation moistening and fertilization, bioproductivity of the rangelands and specific of
bioproductive characters in particular species have been found.

Eco-biological assessment. Some negative consequences due to modification by man, particularly,
decline of the productivity of rangelands, agrocenoses, changes in the structure of the forests as a result of
fires, cutting, absence of ecologically-substantiated technology of management determined the trend of the
Expedition studies during the recent years. In order to substantiate the ecological program of Mongolia,
JRMCBE, jointly with the ministries and organizations concerned have conducted studies on the assessment
of the state of the natural environment. Classification has been developed and ecosystem map compiled
(scale 1:1000000) to reflect the features of spatial differentiation of the complexes, their zonal patterns and
differentiation associated with morpho-lithogenic conditions of the area. Types of the impact have been
revealed, the adaptive capacity of the ecosystem assessed, and principles of compilation of a map of
anthropogenic modification of nature complexes (1:1000000) developed.

An assessment was made of the state of non-irrigated farmlands and criteria were worked out for the
degree of degradation of ploughlands. It has been revealed that about 85% of the country's plough land is
situated in the zone of unsustainable farming, where the deficit of moisture and warmth, particularly, during
the spring season, limits soil fertility. Some unfavorable man-stimulated processes of ploughland have been
revealed and their classification and assessment has been made.

Different types of pollution manifested in the recent years within the territory of Mongolia have
demonstrated the significance of eco-geochemical studies at regional and local levels. At the regional level,
some features of pedo-geochemical and bio-geochemical specialization of the ecosystems have been
elucidated, and spatial anomalies of the distribution and migration of chemical elements, both background
and those of nature-anthropogenic ecosystems, revealed. The principles and methods for eco-geochemical
zoning of the steppe and desert zones and landscape-geochemical maps of the territory of Mongolia have
been developed.

The inventory of modern ecosystems, the assessment of their state provides a number of important
conclusions as about the trends in natural environmental changes, to reveal the regions with ecologically
critical situations, which are so far purely local and to address the problem of the development of nature
protection measures, monitoring, and management in order to preserve the resistance of the ecosystems and
their high biological potential.

A new ecological trend in the work of the Expedition is a logic following up the preceding studies,
opening wide vistas for joint studies in the optimization of natural environment.

From our viewpoint, co-operation in the problem "Ecology of Nature Management” meets the major
objectives of the National Ecological Program of Mongolia, and its components are in conformity to the
leading ecological principles of the organization of any economic activity, including biodiversity of
Mongolia.
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Publications. The findings of the 35-year studies are reflected in about 4000 scientific publications,
including the 42 volumes of the series "Biological Resources and Natural Conditions of Mongolia"”, and 7
volumes of "Vertebrate Animals".

A report of the 35-year operation of JRMCBE would be incomplete without mentioning the importance
of the Expedition in training scientists for both Mongolia and Russia. The materials of the Expedition served
as a basis for 30 doctoral and over 60 Cand. Sc. theses, and much work have been done on educating young
specialists with an Expedition background.

In summary, the biological research under JRMCBE promotes the development of both theoretical and
applied ecology in Russia and Mongolia, which, in its turn, is conducive to strengthening friendship between
the scientists of our countries.

Prospects. Perspective researches in the field of biology and ecology consist of the following 6
mainstream topics encompassing concrete investigations:

1. Complex ecological-biological estimation of ecosystems’ state in Selenga river basin, as the
principal water input of Baikal lake, based on GIS-technology. It is aimed to work out scientific foundations
to optimize mature management in ecosystems of Baikal basin and mitigate negative affects of human
activity.

2. Vegetative cover of Mongolia and adjacent territories: problems of rational exploitation. Tasks of
this theme are working out prognosis of vegetation state and dynamics in different natural zones under
natural changes and anthropogenic influence, and developing methods of phyto amelioration of forest and
pasture ecosystems for increasing their biological productivity.

3. Mongolian animals: problems of rational exploitation and protection. It is carrying on development
of ecological-biological foundations to support animals’ populations under natural and anthropogenically
changed conditions in different natural zones and frontier regions.

4. Water ecosystems of Mongolia: analysis of natural and anthropogenic processes and basic principles
of rational exploitation. The aim is to fulfill complex hydrological and hydrobiological estimation of water
resources state and propose measures for their protection and rational exploitation.

5. Prognosis of development of desertification processes in arid and semi-arid ecosystems under their
spontaneous evolution and different types of human influence. In this direction it is realizing diagnostics and
prognosis of natural and anthropogenic desertification processes and elaboration of measures to combat
desertification.

6. Working out foundations to optimize traditional nature management under modern conditions aimed
at clarification of causes and effects of the traditional nature management transformation. Here questions of
biodiversity conservations are also resolving.
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Konuernya.m;nmﬁ moaAxoa K OeHKE ONMyCTbIHUBAHUSA

IIpobnema oneHku u kaprorpadupoBaHUs OIYCTHIHMBAaHHS CTaHOBHUTCS Bce OoJyiee aKTyaJbHO,
0COOCHHO B CBSI3U C MPUHATHEM MEXIyHapoIHON KOHBEHIMHU 10 00phOe ¢ omycthiHuBaHHeM (1994). Bee
cTpaHbl apumHOW 30HBI Asum noamucanu 3Ty Koueenmmio (KBO), onmHOM W3 mocieaHux crTpaH
npucoenuamiack K Heilt Poccus (2003 r.). K coxkanenuro, 10 CHX MOp OTCYTCTBYET CTaHAApTHAsh METOIUKA
OLIEHKM U KapTorpaupoBaHUs ONyCThIHUBaHMA. [la’ke IpaHMIBl apUIHBIX TEPPUTOPHMH, I'I€ MPOSBIAETCS
Jerpaganusl 3eMellb, OKa3bIBalOTCsl HAa HEKOTOPBIX KapTax ¢ HEAOMyCTHMMBIMHU ommnOkamu. Hampumep, Ha
KapTe Jerpajanudu To4B, cocTtaBieHHOW 1o cucteme GLASOD, mpoaykTuBHBIE IIIOMIANN MYCTHIHB
Lenrpansaoit Asun HapaBHe ¢ Caxapoii mokasaHbl Kak HEMPOAYKTHBHEIE 3eMiii win “myctomu “ (Oldeman
u ap., 1991). Dra ke omubka moropsiercs U B Atiace omycthinuBanus (World Atlas.., 1997). B stux
M3IaHUSAX OTCYTCTBYET TaKKe TaKOW THI JeTrpajalidd 3eMellb Kak Aerpajalus pacTUTENLHOro IMOKPOBa,
KoTopblit paccMatpuBaercsi KBO kak camocrostenbhbiii Tun omycteinuBanus (Kousennus OOH.., 1994).

B xadectBe oObexkTa wu3ydeHus onycteiHMBaHHA KbBO mpemmaraer npupoaHO-TEPPUTOPHATBHBIN
KOMITJICKC, Ha3BaHHBIA Kak ‘“3emns” (or anrmmiickoro cnosa “land”). Tlox TepmuboM “3emus*
noapaszyMmeBaeTcs “>KuBas OMONPOAYKTHUBHAS CHCTEMa, BKIIIOYAIOLIas B ceOs MOUYBY, BOLY, PACTUTEIBHOCTD,
npouyr OuoMaccy, a TakkKe OKOJOTHYECKHE W THAPOJOTMYECKHE TPOIECCHI, MPOUCXOJSIINE BHYTPU
cucrembl. B 3aBucuMocTH OoT MacmrTabda o0beM eAMHHIbI KaprorpadupoBaHusi OyJeT COOTBETCTBOBAThH
¢u3nKo-TeorpauueCKUM SAUHULIAM PA3IMYHOTO YPOBHSL.

IIpennaraemas kapTa Jerpaaaiuu 3acyllIMBbIX 3eMelb A3UU 0 CYIIECTBY ABJISIETCS IEPBOM MOMBITKOMN
CTaHIAPTH3al[MA METOJ0B OLICHKH OMYyCTBIHMBAHMs JJIsl TAaKOro obIupHOro peruona kak Asus (Kharin et
al., 1999). Metonuueckoit 0CHOBOM NPH COCTABICHUH TOM KapThl CIYKUJIU CICAYIOIINE HCTOYHUKH:

- Meroauka ®AO/KOHEIT (Provisional Methodology.., 1984), B pa3paboTke KOTOpO# NPUHUMAIH
yuactue mnpexacraButenu 16 crpan mupa. Ot ObiBmiero CCCP B mpoBepke M OKOHYATEIHLHOM
pENaKTHPOBAaHUU 3TOW METOAMKH TNpHHMManK ydacthue ydeHele WMHctutyra mycteine AH TCCP. Mar
paccMaTpuBaeM 3Ty METOIUKY KaK OCHOBHYIO M €AMHCTBEHHYIO MEXIYHapOIHYIO METOAMKY IO OLIEHKE
omycThiHMBaHusA. K coXalleHWIo, 3Ta METOJMKa He TepeBe/ieHAa Ha PYCCKHH SI3bIK M HE HCIONB3YeTCs
poccuiickumu yuensimu (ITetpos u ap., 1999);

- OmBIT OLICHKU ONYCTHIHUBAHUSA, HAKOIUIEHHBIN B coBeTckuil nepuog MuctutytoM nycteine AH TCCP
(Babaev et al., 1993);

- [IpakTuueckue pabOTHI MO OLEHKE U KapTOrpadupoOBaHUIO ONYCTHIHUBAHUS, BBIIIOJHEHHBIE aBTOPAMHU
HACTOSIIETr0 COOOICHNUS B Pa3IMYHBIX pernoHax Asum (Hanpumep, Kharin, 1997);

- CnoBapp TEpMHHOB IO OIyCTHIHHBAHHIO, KOTOPBI COAEPKUT HAOOp CTAHIAPTHBIX TEPMHUHOB,
npumensieMsix B Tpyaax FOHEIL, 8 KBO u B mexaynapoansix xypHanax (Kharin, Tateishi, 2002).

Meroauka ®AO/OHEIT (Provisional methodology.., 1984), naer Gonee monpoOHYIO XapaKTEpPUCTUKY
IIPOLIECCOB OIYCTHIHMBAHUS, BBIAENAS THUIBI M ACHEKTHl OIyCThIHMBaHMA. K 4MCIy acmeKkToB OTHOCSTCS:
BHYTpEeHHss1 onacHOCTh omycThiHuBanus (BOO), coBpemennoe cocrosiaue (CC), TeMIbl OMyCTHIHUBAHUS
(TO), BnusHHMe XHMBOTHBIX Ha mpupoaHyk cpeny (BXKII), mmorHocTh cenbckoro Hacenenus (I[TH) u
cymmapHyto omnacHocTh omycTbiHUBaHUS (COQO). COO sBusieTcss KOMIUICKCHBIM IOKa3aTeleM, KOTOpBI
CBSI3aH C OCTAJILHBIMHU aCTIEKTaMH CIIE/IYIOIIEH 3aBUCUMOCTEIO:

COO =BOO + CC + TO + BXII + ITH

AHanmM3 3TUX TpoleccoB, npoBeneHHbI B Typkmenucrane (Xapun um np., 1989), nokazam, uyro
HamOomeimee BiausHUe Ha CC oka3pIBacT Harpy3ka ckota Ha rmactoumia, T.e. BXKII, koTopyto MBI ompenensii
[0 OTHOWICHUIO (DAaKTHYECKOW HArpy3kKd K JOMYCTHMOW (B TPOIEHTaX). AHAJIM3UPOBAINCH BCE
aJIMUHHMCTPAaTHBHbIE paloHBl TypKMEHHCTaHAa MO 5 00JacTAM B COOTBETCTBUM C AJAMUHHCTPATHBHBIM
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nenenueM TCCP na 1989 r. /lanHble cTaTrcTHYeCKON 00pabOTKH mpruBeaeHbI B Tabmuie 1. MoXHO BHIETH,
qro Ui Tpex obmacrteir kodduument xoppemsiuu (R) okaszancs BBICOKHM, Ui JBYX — CPaBHHUTEIBHO
HU3KUM. MbI uccaegoBann Takke Biawsaue TO u ITH, HO UX BiIuMgHUHE OKa3ajloCh HE3HAYUTEILHBIM Ha
BEJIMYMHY OIYCTBIHEHHBIX IUIOMaeii. O4eBUIHO, HY)KHA CTaHAAapTHAs CUCTEMa MOHHTOPHHTA, KOTOpas
MOXXET 00€CTIeUNTh COTIOCTABUMOCTE Pe3yJIbTATOB HAOIIOCHUI pa3INIHBIX JIET.

Tabuuna 1. YpaBHeHUs perpeccuii, NoKa3bIBaOIIKe 3aBUICUMOCTh POLICHTA ONMycThIHeHHOM 1uommany (y) ot BXKII (x)
st Typkmenucrana. Table 1. Regression equations showing dependence of territory desertified (y) on animals’ impact
(x) for Turkmenistan (Xapusu u ap., 1989).

Obnactu Yucno paitoHOB VYpaBHeHUe, T1Ie Y paBeH R
Regions Number of Districts Equation, where y is equal
KpacuHoBockas 6 30,095 + 6,1981 x 0,674
Amxabanckas 8 25,431 + 0,341 x 0,808
Mapperiickast 8 30.851 + 0,240 x 0,364
Yapmkoyckast 10 26,04 + 0,179 x 0,485
Tamay3ckast 7 17.831 + 0,541 x 0,954

B cBsi3M ¢ M3ydEHHON 3aKOHOMEPHOCTHIO MBI YYHMTHIBAIM [PHU COCTABJIEHHH KapThl OCHOBHOM (hakTop
Jerpajaliiid  PacTUTEIBHOrO IMOKpoBa — TepeBbimac. OOBIYHO MOYBOBEBI, COCTABIIAIOIINE KapThI
Jerpajanuy Mo4B, He YYUTHIBAIOT AErPaJalliio PACTHTEIBHOCTH KaK CAMOCTOATENLHBIM THIT Oy CTHIHUBAHUSI
(Oldeman et al., 1991). Eme Oosice HeymadHbIM TPEACTABISACTCA HAM CMENICHWE THIIOB M acIleKTOB
ONYCTHIHUBAHUS, B pe3yJbTaTe 4Yero OIEHKAa Jerpajaldd 3eMejb TMPOU3BOAUTCS [0 HEKOTOPHIM
YCPEIHEHHBIM KPUTEPUSAM B OTJENBHBIX aJIMHHUCTPATUBHBIX paiionax Poccuu ([Tetpos u ap., 1999). Takoii
ITOIXO0/ SIBHO MTPOTUBOPEYHT MEXKAyHapoaHOM npakTrke U KBO.

MeToanka oueHKHU U KapTorpagupoBaHus ONyCTbIHMBAHUS

Jiist cocTaBieHUs KapThl OIYCTHIHUBAaHUS TPUMEHSIIACH CIIEAYIOIAs MeToquKa. J{Js OlleHKH
OIyCTHIHUBAHMS UCTIONL30BasIcs Beretannonnsiii uuaeke NDVI (Normalized Difference Vegetation Index),
KOTOPBIH BBIMHCIISIICS 110 (hopMyIie:

NDVI = (NIR - RED) / (NIR + RED),

rae NIR — criektpanbHas sipkocTh B OnvbkHel nHppakpacHoii 30He cnekrpa (1 kanan AVHRR)

RED - criektpasibHast SIpKOCTh B KpacHO# 30He criektpa (2 kanan AVHRR)

N3o6pakennss NOAA/AVHRR pasperiernss 1 KM CIyKuiid HCTOYHUKOM HH(OPMAIMH TSI BCETO
permona B uenoM.  JemmdpupoBanue = u300pakeHMH ~— HHM3KOrO  paspelieHus  BKIIOYAIo
HECHCTEMAaTH3UPOBAHHYIO KIaCCU(PUKALUIO H300payKeHHH, HCIIOIb30BaHHE KapThl TUIOB 3eMedb (Tateishi u
ap., 1995) u BH3yanbHYH MHTEPIPETAUIO H300paKEHHH C Y4eTOM JaHAmadTHBIX O0COOCHHOCTEH
TeppUTOpHH. VICMONB30BaNKCh TaKkKe JaHHbIE HAa3eMHBIX IUIOMIANief, OTOOpaHHBIX JUII KOHTPOJIS
nemndpuposanusi. Hamu Obutn otoOpansl 662 mpoOHbIE MIIOMIAAN, KOTOPHIE CONEPKaIN XapaKTePUCTUKY
OITyCTBIHEHHBIX 3€MeNb, COOPaHHYIO aBTOpaMH B TE€UYEHHE UX pabOTbl B PETMOHE WM IOJyYCHHYIO IO
JUTEpaTypHBIM JAaHHBIM. Kakmas mnpoOHas miiomags CcoCTosla W3 5 IHKCENOB, PaCIOJIOKEHHBIX
CIIEAYIOIIUM 00pa3oM:

CeBepHbIit
Bocrounstit  LlenTpanbubiii  3anagHbrit
HOxHb1i

JlaHHBIE 10 KaX[0# MpoOe BKIIOYAIN KOOPJMHATHI IIEHTPAIBHOIO IMHKCENa, cpeanue 3HadeHus (u3 5
MMKCEJIOB), & TAK)Ke XapaKTEPUCTUKY OMYCTHIHEHHBIX 3eMelb. DTa XapaKTePUCTHKA BKIOUYAIa THIT 3eMellb,
TUT OMYCTHIHMBAHUS, KJacc Aerpajaliy ¥ MpUYMHY ONMyCThIHMBaHUS. Bceero ObIIo oxapakrepu3oBaHO 662
npoObl, KOTOPBIE PacHpeAessUINCh MO0 OTACIBHBIM PEeruoHaM cieaylomuMm oOpasom: LlentpanbhHas Azus —
280, brmxumii Boctok — 154, Kurait — 94, Monronus — 66, Adraaucran, [lakucran u Uaaus — 66, npyrue
peruoHsl — 68.

B Tabnune 2 B kauecTBe npuMepa NPUBOISTCSA NMPOOHBIE TIIOLIAAN C XaPaKTEPUCTHUKON OITYCTHIHEHHBIX
3emenb 1Mo Morrommun. 3Hadenns NDVI matores mis Tperbed mekamsl mas 1992 1. DTH maHHBIE MOYKHO
UCIIOJIL30BATh Ui TOBTOPHOM OIIEHKH OITyCTBIHEHHBIX 3€Mellb Ha TEepPpUTOpUU MOHTONHH, T.C. IS
MOHHUTOPHHTA 3TOTO MpoLecca.

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



KAPTA AEIPAJALIMU 3ACYIUJIMBBIX 3EMEJIb A3

19

Ta6auna 2. basza qaHHBIX 10 OlleHKe omycThiHuBanus Monrommu. Table 2. Database for assessment of desertification
in Mongolia (Kharin et al., 1999).

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25

Ne KoopaunaTsr, Tun Tun Kiacc [Mpuunaa NDVI
rpaj., MUH. 3eMelib | JAerpajanl | OMyCThIHU | OIMy- cpemHee
nun BaHHUS CTBIHHUBAH nu3 5
N E us MMMKCEJIOB
271 50-38 92-33 F Vv 1 C1 0.192
272 50-27 94-00 F Vv 1 C1 0.104
273 50-12 93-25 R Vv 2 C1 0.112
274 49-48 92-44 R W 2 C1 0.272
276 49-00 92-27 R Vv 1 C2 0.032
277 49-00 93-15 R V 2 C2 0.008
278 48-33 93-15 R V 3 C2 0.032
279 48-22 95-30 R E 2 C1 0.12
280 48-05 91-47 R W 2 Cl 0.088
281 48-00 92-40 R Vv 2 C2 0.064
282 47-43 92-25 R W 2 C1 0.12
283 47-44 93-10 R W 3 Cl 0.008
284 47-24 94-00 R Vv 4 C2 0.024
285 47-36 94-35 R E 2 C2 0.048
286 47-25 95-35 R E 3 C2 0.032
287 48-08 95-00 R Vv 2 C2 0.072
288 47-50 95-50 R Vv 1 C2 0.144
289 47-20 92-25 R W 2 C1 0.168
290 47-03 92-57 R W 2 C1 0.104
291 47-20 93-20 R W 2 C1 0.024
292 47-05 94-10 R Vv 1 C1 0.016
293 46-25 94-25 R W 1 Cl 0.08
294 46-30 94-52 R Vv 1 C1 0.032
295 46-18 96-35 R W 2 C1 0.128
297 46-05 97-20 R W 2 C1 0.024
299 45-10 92-28 R W 4 C1 -0.008
300 43-10 96-00 R W 4 C1 -0.008
301 43-48 97-35 R W 2 C1 -0.016
302 43-18 96-26 R W 4 C1 0.008
303 46-32 99-00 R Vv 2 C1 0.12
304 45-03 97-29 R W 2 C1 0.072
305 46-12 101-52 R E 1 C1 0.12
306 46-25 102-30 R Vv 2 C2 0.192
307 45-35 101-30 R Vv 2 C2 0.088
308 42-20 103-00 R E 2 C1 0.024
308 42-20 103-00 R E 2 C1 0.024
309 42-50 101-10 R W 4 C1 -0.016
310 43-20 102-15 R E 2 C1 0.016
311 43-32 103-00 R E 2 C1 0.096
312 43-15 103-02 R Vv 1 C1 0.232
313 42-00 104-44 R W 2 C1 -0.008
314 43-50 104-40 R E 2 C2 0.016
315 43-20 104-50 R E 2 C2 -0.008
316 45-30 104-45 R Vv 2 C2 0.024
317 44-50 106-15 R Vv 1 C2 0.024
318 43-50 105-30 R E 2 C2 0.008
319 43-15 105-55 R E 2 C2 0
320 42-10 105-40 R E 2 C2 0.032
321 42-40 107-00 R E 2 C2 0.016
322 43-00 106-20 R Vv 2 C2 0.008
323 43-12 110-25 R \Y 2 C2 0.032
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324 42-35 108-15 R E 2 Cc2 0.024
325 43-20 108-40 R \% 2 Cc2 0.056
327 44-48 109-50 R \% 2 Cc2 0.008
328 45-40 109-12 R \% 1 Cc2 0.016
329 45-52 109-53 R \% 3 Cc2 0.008
330 44-00 109-30 R \% 2 Cc2 0.016
331 43-25 108-27 R E 2 Cc2 0.032
332 43-30 110-27 R E 2 Cc2 0.056
333 44-10 110-40 R E 2 Cc2 0.056
334 42-54 108-20 R \% 2 Cc2 0.024
335 44-40 108-43 R \% 2 Cc2 0

336 45-40 112-00 R \% 2 C2 0.064
337 45-10 111-40 R \% 3 C2 0.072

Ipumeyanue: B Tabnuie NpUHATHL chenyrolue oOo3Hadenus | R — mactOuma, F — neca, V — perpagaums
pacrurensHocTH, E — BeTpoBas aposusi, W — BonHast spo3us. Kiaccer onycreinuBanus © 1 — ciaboe, 2 — ymepeHHoe, 3 —
cuibHOE, 4 — o4eHb cuibHOe. [Tpuunnbl onycteinuBanus: C1 — BepyOKa JiepeBbeB U KycTapHuKoB, C2 — miepeBbInac.

Kputepuu CC nmatorcs B Tabnuiie 3. OHH COOTBETCTBYIOT BBIJICJICHHBIM Ha KapTe CICAYIOUUM THIIaM
OMYCTHIHUBAHUS: ACTpaJalusl PaCTUTEILHOCTH, BETPOBAsl 3PO3Us, BOJHAS HPO3Hs, 3aCOJICHHUE OPOIIacMBIX
3eMelb, 3aCOJICHHE IOYB, BBI3BAHHOE CHI)KEHHEM YPOBHS ApanbCcKOro Mops, 3a0ojadunBaHUE MAcTOWII,
BBI3BaHHOE COPOCHBIMH BOJaMH M3 0a3ucoB. Ha kaprTe BBImeIeHBI 3 Kilacca JeTpamalud 3eMelb. ciradas,
yMEpeHHas!, CUJIbHASI M OUEHB CHIIbHAS.

Ta6auna 3. Kpurepun OleHKH OMyCTHIHUBAaHMS 3aCylUIMBBIX 3eMenb Asuu. Table 3. Criteria for land desertification
assessment in Asia (Kharin et al., 1999).

Kpurepuu coBpemeHHOTr0 Kitacchbl onycThIHUBaHMS
COCTOSTHHSA Crnaboe YmepenHoe CuinbHOE U 04EHb
CHJIIBHOE
Jerpagauusi pacTUTeIbHOIO
NMOKpOBa
1. PactutensHOE COOOIIECTBO KopenHnoe nm JnurensHo Ddemeposoe
c1ab0 M3MEHEHHOE MPOU3BOJHOE,
BTOPUYHOE
2. IIpoleHT KIMMaKCOBBIX >75 75-25 <25
BHUJIOB
3. CokpalleHue NpOeKTUBHOTO
TTOKPBITHS <25 25-75 >75
4. CokpalleHie KOPMOB Ha
nacroumax, % <25 25-75 >75
5. Tlorepst npupocTa IPeBECHHBI
B siecax, % <25 25-75 >75
Berpogas 3po3us
( Hepacnaxannvie 3emir)
1. TIponeHT rIomany, NOKPHITO# <30 30-70 >70
HO/IBHXKHBIMH MTECKAMU
2. IIpoueHT miomaan, MOKPhITONH 50-30 30-10 <10
pacTeHUIMH, GOPMHUPYIOLIMMH
JCPHUHY
Pacnaxannvie (6ocapnuie)
3emau
1. PaspyiiieHre TOBEpPXHOCTHOTO <25 25-50 >50
TOPU30HTA MMOYBHI, %0
2. TIpoueHT miomaau, 3ausaToi <5 5-10 >10
KOTJIOBHHAMH BBITYyBaHHS
3. TloTepst ypoxasi OCHOBHOM <25 25-50 >50
KyJIbTypsl, %
Boanas 3po3ust
(Hepacnaxannuie 3emu)
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1. Tum 3po3un IToBepxHocTHas 3po3ust | IloBepxHOCTHAS IToBepxHOCTHas
U OTIENbHBIC 9pO3Hsi, IPOMOHHHI, 9pO3usi, IPOMOHHBI,
MPOMOUHEI (dbopMmupoBaHUe OBpakHast
OBparoB ceThb
2. Pa3pyuieHue NoBepXHOCTHOTO >50
rOpU30HTa MOYBHI, % <25 25-50
Pacnaxannwvre( 6ozapmwie)
3emau >50
1. Pazpy1ieHne moBepXHOCTHOTO 25-50
TOpU30HTA MOYBHI, % >50
2. TloTepst ypoxasi OCHOBHOM 25-50
0
KynbTypHI, % <5
<25
3acosenne opomaemMbIxX
3eMelib
1. 3acoseHHOCTh TPYHTOBBIX 3-6 6-10 10-30
BOz, T/n
2. 3aCOJNIEHHOCTh OPOCUTEIBHOM 05-1,0 1,0-15 >15
BOBI, T/
3. Ce30HHOE HAKOILICHHE 16 -30 30-45 45-90
coneii T/ra
4. TTotepst yposkasi OCHOBHO# <15 15-40 45-90
KyJnbTyphI, %
3acosenue No4B, BHI3BAHHOE ®dopmupoBanue [NosiBnenue dopmupoBanue
CHM)KEHHMEM yYPOBHS NPUOPEKHOM MYCTHIHU, | NPUOPEHKHBIX TITyOOKHX
Apaibckoro Mops YaCTHYHO COJIOHYAKOB COJIOHYAKOB
1. 3meHeHue TouB MOKPBITON OapxaHaMu
2. KommgecTBo coneil B MOYBEHHOM <130
cioe 0 — 100 cm, 130 - 290 290 - 370
T/ra dopmupoBaHHe
3. I3MeHeHue pacTUTENbHOTO KyCTapHHKOBOH H IosiBieHune ®parMeHTsl
MOKpOBa HOJTyKyCTapHUKOBOH caMMO(MIIBHBIX ranoduTos
PacTUTEIBHOCTH BUJIOB M TAMApHKCOB
3aboaunBaHNe MACTOUILI
B LlenTpajabHoii A3un
1. I'my6una npecHbIX TpyHTOBBIX Bog, | 10-5 5-2 <2
M
2. CMeHa TOMUHAHTHBIX Tamarix ramosis- Tamarix ramosis- Fragmitis australis
BUJIOB PaCTEHUIN sima, Alhagi persa- sima, Alhagi persa-
rum rum, Karelia caspia
3. TIpoekTHBHOE OKPHITHE
pacturensHoCTH, % <30 30-70 >70

B paborax mo kapTorpadupoBaHWIO OITYCTBIHWBAHHMS MOXHO BBIICIUTH 5, 4 wmm 3 Kiacca
OITyCThIHMBaHMS. [IpU BBIICTICHUH 5 KIIACCOB XapaKTepu3yeTcsi (OHOBBIM ypOBEHb M 4 Kilacca Jerpafaliuu
3eMenb. Takas kimaccuukanus OOBIYHO MPUMEHSIETCS MPU COCTABICHHHM KPYMHOMACIITAOHBIX KapT NpU
HAYYHO-HUCCIIEIOBATENbCKUX paboTax. DOHOBBI YpOBEHb XapaKTEPU3yeT COCTOSHHE 3€Mellb, He
HapyIIEHHBIX YEIOBEKOM. B Tpupole Takux 3eMenb MOYTH HE COXPAaHWIOCh. K HUM MOXHO OTHECTH
3aMOBEJIHUKH W JIPYTHM€ HETPOHYTHIE YEJIOBEKOM 3€MJIM, HAalpUMep IOTPAaHUYHBIC TIOJOCHI, TJIe
XO3HCTBEHHAsI JCATENILHOCTh YeJ0BeKa 3anpenicHa. [103ToMy B OONBIIMHCTBE CIy4YaeB OrpaHUYMBAIOTCS 4
win 3 KJlaccaMU OITyCTHIHUBaHWS. MbI OTpaHHYIIINCH BBIJICTICHHEM 3 KJIACCOB B CBS3UM C OTCYTCTBHEM
I/IH(i)OpMa]_[I/II/I 0 HCKOTOPBIM PpETHOHAM. Kimaccel cHIBbHOrO M OYEHb CHIILHOTO OITYCTBIHMBAaHUSA
XapaKTEePU3YIOTCS KaK OJIHA KaTETOPHUS 3eMEb.

Pe3yJ1bTaT])I HU3y4YCHUA ONMYCTHIHUBAHUA B A3un

[lo mamuMm paHHBIM, 3acynutuBbie 3emiu Asuu 3aHumaroT 11930119 km?, W3 HHX ceMH-apHUIIHBIC
TEPPUTOPHH COCTaBIIOT 25.49%, apummsie — 61.14, skcrpa-apumasie — 10.01, ropsr (BHyTpH apuaHOI
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30HbI1) — 3.36% ([Ipunoxenue 1). Kak Mbl yxxe 0OTMeEUaNu, KCTpa-apuIHble TEPPUTOPUH OBLTH HCKIFOUCHBI
u3 oueHku. [lo THmam 3emMenb apuIHBIE TEPPUTOPUH A3WH paclpelelsioTcs CIeAYIOIUM o0pa3oM: Jieca U
Kkyctapauku — 4.17%, nactOuma u ceHokochl — 81.56, 3emnu GorapHoro 3emiuenenust — 6.89, oporraembie
3emin — 7.18, opomaemoe qHO Apanbsckoro mops — 0.20%. Kpome skcTpa-apuaHbIX TEPPUTOPHIA U3 OLIEHKA
ObUIM HCKIIIOUEHBI CIIeAyIole Kareropuu 3emenb. Oomora — 0.02%, comonyaku — 5.72, mycromiu
(TeppuTOpUM, JMIIEHHBIE PACTUTENHLHOrO TOKpoBa) — 18.87, mOmBWXKHBIE TIECKH MPUPOIHOTO
npoucxoxaeHus — 13.66%. B tabnuue 4 npuBonsATCS AaHHBIE O MPOLEHTAaX AErPagUpOBAaHHBIX 3eMEJb C
yKa3aHHEM KJIaCCOB OIyCTHIHMBAHMSA. MOXKHO BHIETh, 4YTO JErpajalyisi PAaCTUTECIBHOCTH SBIISETCS
OCHOBHBIM THITOM OMYCTHIHMBaHUS B A3un. OHa BBI3BIBAETCS BHIPYOKOI A€PEBbEB M KYCTAPHUKOB, a TaK¥Ke
MePEeBBINAcOM. 3HAYUTENILHBI TAKXKE IUIOIMAAN 3€Mellb, OBEPKEHHBIC BETPOBOH 3PO3HH.

Ta6smumua 4. [nomraan omycThIHEHHBIX 3eMens Asuu (B mporienTax). Table 4. Decertified lands in Asia (%) (Kharin et
al., 1999).

Tumsl 3emMens/omyCcTPIHIBaHHE [TpoLeHT Oy CTHIHEHHBIX 3eMeNb
CunibHOE
Crnaboe YMepeHHoe U OYE€Hb Hroro
CHUIIBHOE

Jleca u KycTapHUKHU/Ierpaganus pacTu- 0.00 15.12 63.1 78.13
TENBHOCTH
Jleca 1 KyCTapHUKH/BOAHAS 3PO3HSI 1.48 7.88 3.07 12.43
Jleca 1 KyCTapHUKH/BETPOBasi 3pO3Hs 0.00 9.44 0.00 9.44
Hroro 1.48 32.45 66.07 100.00
IMacT6uIa 1 CEHOKOCHI/ Merpaarms 20.59 33.14 14.98 68.72
PacTHTEIBHOCTH
[MacT6uIIa 1 CEHOKOCHI/BOIHAST SPO3HSI 1.08 4.05 0.00 5.13
IacTOwuIIa U CEHOKOCHI/BETPOBAs 3PO3HUs 2.40 12.92 10.84 26.15
IMacr6uina 1 ceHoKoCk/3ab01aurBaHIEe 0.09 0.34 0.15 0.59
Hroro 24.16 50.45 25.98 100.00
BorapHsie 3eMir/BoIHAST DPO3HS 4.80 37.16 2.40 44.36
BorapHsie 3eMin/BETpOBast 3p0O3us 32.03 22.96 0.66 55.64
Hroro 36.82 60.11 3.06 100.00
Opotiaembie 3eMiIH/3acoIeHUE 27.22 47.90 24.88 100.00
Beicoxiiree 1HO Mopsi/3abonaunBaHie 0.00 52.62 47.38 100.00
Bceero 24.14 49.95 2591 100.00

Llenmpanvuas A3zua. Mpl IpoOBeNU TaKKe aHAJIU3 OMyCTHIHMBAHMS IO OTAEIBHBIM pErHoHaM A3HMH C
YYETOM COLMaTIbHO-9KOHOMHYECKHX (akTopoB. PaccmoTpum mpeskae Becero peruon CpenHeil A3nu, UM Kak
ero ceityac Ha3bpiBaloT LleHTpanbHyto A3uto. 'ocy1apcTBEHHBIE IEATENN HOBBIX HE3aBUCUMBIX cTpad u CMU
ATUX CTpaH BBEJM B oOpalieHne HOBBIM TepMuH — “lleHTpanbHas A3us”, mogmepkaB 3TUM TSPMHUHOJIOTHIO,
MIPUMEHSBIIYIOCS B 3aNaIHbIX cTpaHaX. Utak, lleHTpanbHas A3us — 3TO HOBBIH IeOMOIIMTHYECKUN PETHOH, B
KOTOPBIA BXOJISAT 5 HOBBIX HE3aBUCHMEBIX Tocynapcts, ObBImmxX Coro3nbix Pecnybmmk CCCP: Kazaxcras,
V36ekucran, Keiprercran, Tamkukncran u Typkmenucran. Kak W3BecTHO, pycckue reorpadnl Bceraa
Has3BIBANHK 3Ty Tepputopuio Cpenneit Asueit (kpoMme ceBepHoOit yactn Kasaxcrana).

B sToM oOmHMpHOM peruoHe, 3aHUMAIOLIMM IUIOMIAAb OKOJIO 4 MIH. KM?, Ha OpoLIaeMble 3eMIIH
npuxoautcs 8.7 muH. ra. KojguuecTBo HaceneHus B pernoHe Bo3pocio ¢ 22.8 muH. yenoBek B 1959 r. 1o
53.8 muH. B 1996 r. Poct HaceneHus: MPOMCXOAMT IO MOJIENH, OOIICH JJIs BCEX Pa3BUBAIOIIUXCS CTPAH —
“BBICOKAsI POXKIAEMOCTh — BBICOKAsi CMEPTHOCTL” B IIPOTHBOIIOJIOKHOCTh MOJICTH OOTaThIX CTPaH — “‘HU3Kas

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



KAPTA AEIPAJALIMU 3ACYIUJIMBBIX 3EMEJIb A3 23

pPOXIAaeMOCTh — HHU3Kasg CcMepTHOCTh”. CornacHo OmyOJHMKOBaHHBIM JaHHbIM (XapuH u np., 1993)
OCHOBHBIMU TIPHYMHAMH OITYCTHIHMBAHUS B OacceiiHe ApalbCKOro MOps SIBISIFOTCS cieayromie (B
MPOLIEHTaX OXBAYECHHOM IUIOIIA/IN):

BripyOKa pacTUTEIBHOCTH 28
[Nepessimnac 29
HepannonanbHoe UCTIONB30BaHNE
OpOIIIaeMBIX 3EMEIh
CTpOUTEILCTBO JOPOT M KAHAJIOB
CeHoKolLlIeHUE

HenoBeimac

[Torepu BOJbI pU OPOIIEHUN
Jpyrue npu4auHb

PN WWo o

8

Hroro 100

Oxono 90% opomaeMbpIX 3eMeNb OXBaueHbl BTOPUYHBIM 3aCOJICHHEM. YCBIXaHHWE ApalbCKOTO MOps
CTaJIo MPUYMHON KoJIoruuecKoi karacTpogsl. C ocyniaeMoll MOBEPXHOCTH €KETr0JHO BEIHOCHTCS OKOJIO 75
MJIH. T COJIEH, KOTOpbIE MEPEHOCITCSI BETPOM Ha COCeIHUN TeppuTopuu. [IpmunHON 3TOH 3KOIOTHYECKON
KatacTpodsl siBisieTcsi pazdop Boabl Amynapsu U Ceipaapbu Ha opomenue. [Toctpoiika Kapakymckoro
KaHalla BbI3BaJla HEOOpaTHMble M3MEHEHHS B NMPHJIETAIOIIMX K KaHamy paiionax. Hampumep, TemxeHckuit
oaszuc B TypkMeHHCTaHE IPEBPATHIICS B PallOH 3KOJIOTHYECKOM KaTacTpodbl B CBA3H C 3aCOJICHHEM 3€MEb.

Jerpananusi pacTUTENBHOTO TIOKPOBA SBISIETCS BTOPHIM THIIOM OITYCTHIHMBaHHs, OTMCUCHHBIM Ha
3HAYUTENBHBIX MIomaasx. CakcaysioBble Jieca BHIPYOJICHBI Ha IUIOIMAAN OKOJIO 5 MITH. T'a TOJBKO B MyCTHIHE
Kapakym. Ha cocrosiHue mycThIHHBIX JiecoB B COBETCKHH INEpPHOJI OTPULATEIBHOE BIMSHHUE OKa3aad
MPOHUKHOBEHUE B MYCTHIHIO aBTOTPAHCIIOPTA, CTPOUTENBCTBO KAaHANIOB, U3BICKATEILCKUE U IPYTUE PAOOTHI.
[TpoueHT mMOKpHITOW JiecoM Mmiomaau coctaBiser: B Kaszaxcrane - 3.30, B VY306ekucrane - 11.60, B
Tamxukuctane — 1.60, B Keipreizcrane — 3.30, B Typkmenuctane - 12.10.

Jerpaganusi MyCTHIHHBIX NAcTOMI SIBISETCA IpPSIMBIM pe3yibTaToM nepeBblnaca. Hampumep, B
Kazaxcrane moronosbe ckota yBenuuuinock Ha 40% 3a nocnexnue 25 net. CrienuanicThl CYUTAIOT, YTO yiKE
B 1960 r. macTOHIIHBIE pecypCchl ATOH pecyOJIMKY MOJIHOCTHIO HCTOLIMIINChH, U HAYaJloch OITyCThIHUBaHue. B
Typxmenuctane 50.5% mactouny crabo merpagupoBansl, 45% ymepeHHo nerpamupoBansl U 4.5% cunbHO 1
OYeHb CHIJIBHO JIeTpaupoBaHbl. [I[puMepHO Takas jke CuTyalus XapakTepHa u s ¥Y30ekuctana. OcoOeHHOe
0CCIOKOMCTBO BBI3BIBAET KATETOPHs OYEHb CHIIBHO JEerpaJupOBaHHBIX MAcTOWII, IMPOLCHT KOTOPBIX
yBENMUMBAeTCs € KaxkaeiM romoMm mnpumepHo Ha 10%. CocrosiHHE 3KOCHCTEM Ha 3STHX 3EeMIIX
XapaKTepU3yeTcsl TOJIHBIM pa3pylIeHHEM OHOJOTHYECKOH TPONYKTHBHOCTH. WX BOCCTaHOBJICHHWE, Kak
MPaBUJIO, HEBO3MOXHO, 0OCOOEHHO B YCIIOBHSX CJIa00H 3KOHOMHKH cTpaH L{eHTpanbHoi A3uu.

Momneonua. Mouromusi pacronoxena B “cepaue” Asuu. Ee Tepputopus, 3anumaromias 1565 km?,
otHocutcst K Buyrpenneit Asum. Ilo mamueim Internet (1998) obGpaGarsiBaeMblie 3eMIIH COCTaBIISIOT Ha
tepputopuu crpanbl 0.84%, opomaemast riomians 3aHuMaet Toiabko 840 kM2, HekoTopeie reorpadsl aeist
TeppuTOpHI0 MOHTOIMY Ha /IBa THIIA JaHAAPTOB, HCIOIb3Ysl MECTHBIE reorpaduiyeckue TepMUHBL:

- Xaneaii — TeppuTOpHSL, XOPOILIO o0ecTiedeHHast BOJOW U ¢ OOTraThIMH MaCTOMIIAMH,

- [06u — TyCTHIHA C TIECYaHbIMU, KAMEHHCTHIMH W HICOHHCTHIMH TOYBaMH, OcIHAs JIECOM U ¢
nacTOMIIaAMU HU3KOH MPOAYKTHBHOCTH.

Wnorna I'obu oTHOCAT cKopee K MyCTBIHHOM CTENH, YeM K HACTOSIIEeH MyCThIHE. 31eCh MHOTO MEIKUX
(Hermy©OKHX) KOJIOALEB, PACTUTEILHOCTh CPABHUTEIIBHO Oorara, 0COOCHHO BO BIaXHBIH ce30H. Tepputopust
MoOHTOIMU OKpYy’>KeHa TOPHBIMH XpeOTamH, YTO CIIOCOOCTBOBAIO HWCTOPHUYECKOW HW3OJMSILUHU CTPaHBI.
OnycTeiHBaHNEe B MOHIOJMH CKOpE UCTOPUYECKUH (DEHOMEH, a He SIBJIEHHE HacTosmero Bpemenud. H.M.
IMpxeBanbckuii (1883) oTMewan Bo BpeMsi CBOETO TPETHETO IMYTEIHICCTBHS, YTO BCE 3E€MJIM, MPUTOAHBIC K
UCIIOJIL30BAHUIO B CEIIBCKOM XO35HCTBE, YK€ OCBOCHBI, a MACTOMIIA MEPErPYKEHBI CKOTOM.

MoHTrousi OTHOCHTCS K 4YUCIy CTpaH, I/Ie COXpaHWIAach Ko4yeBas CHCTEMa >XHBOTHOBOACTBA. Poct
HACelIeHUs] CTpaHbl SBISIETCS OCHOBHBIM COIHANBHBIM (DaKTOpoM omycThiHMBaHWA. Ecmm B 1918 .
HaceneHne MoHromuu coctasisuio 647.5 Teic. denosek, To B 2003 r. oHO mocturno 2.712 mutH. YenoBex.
[IponcxoauT Takxe MOCTOSHHBIA POCT MOToJoBbs ckota. B 1918 r. B Monronuu HacuuteiBaiocs 9.645 muH.
rOJIOB CKOTA, B HACTOsIEe BpeMs MOTOJIOBBE MPEBHILACT 23 MIIH. FOJ0B. MOHIONNIO HAa3bIBAIOT ‘“‘CTpaHON
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ISTH KUBOTHBIX . OOBIMHO KOYEBHHMKH AEpKaT IATh BUJIOB JOMAIIHUX JKUBOTHBIX: JIONIAAeH, KOPOB (MIIH
SKOB B BBICOKOTOPHBIX paifoHax), OBell, KO3 H BepOJIOAOB. JTO OOBACHACTCS CIEAYIOUIMMH TPEeMs
MPUIHHAMH:

1. Kaxzaplii Buz ’KMBOTHBIX BBIIONHAET crenrpuieckue QyHKINU B )KU3HH KOUEBHHUKOB,

2. PaznuuHbIe )KUBOTHBIC AIOT KOUEBHUKAM PAa3JIMYHbIE TIPOLYKTHI,

3. Kaxxzioe )KkMBOTHOE HYKJaeTcsl B CIEHU(PUUECKUX KOPMaX, UTO, B 00IIEM, CIIOCOOCTBYET

OITyCTHIHUBAHHIO.

OCHOBHBIMH TUIIAMU OILy CTBIHMBAHUS HAa TEPPUTOPUX MOHIOJIMHU SBJISIOTCS eTpajaliis PaCTUTEIBHOIO
IIOKpOBA, BETPOBas 3pO3Ms U BoAHas 3po3us. llo mpumepHBIM mojcdeTam B apuiHOW 30He MoOHroauu
exxeronHo BelpyOaercst Ha TormBo 700 — 800 Teic. T npeBecunbl. Kpome TOro, Ha TOIJIMBO HCHOJB3YETCS
apean (BBICOXIINE YKCKPEMEHTHI )KUBOTHBIX, OCOOCHHO KOpPOB). M3bsITHE 3TOr0 OPraHUYEcKOro BEIIeCTBa
CIIOCOOCTBYET Aerpafaliiy apuIHbIX 3KOCUCTEM. BeTpoBas 3po3us pa3BuBaeTcs B pe3yibTaTe yHUUTOXKEHHS
pPacTUTENBHOTO IMOKpPOBAa Ha IOYBaX JIETKOTO MEXaHWYECKOTO COCTaBa. OTOT IPOLECC HAYMHAETCS C
00pa3oBaHUsl KOTJIOBHH BBIAYBaHUsS U 3aKaHUMBAaeTCsl (POpMUpPOBAHHEM IIE€CUaHBIX AIOH. B mepeceueHHOM
MECTHOCTH pa3BHUBaeTCA BomHAs 3po3us. OHA TPOSBIAETCS B (OPMHPOBAHUU CyXHX pycel — caip,
($OopMHPYIONIMX LIENbIE CUCTEMBI IIPOMOWH M OBPAroB Ha MOATOPHBIX paBHUHAX MOHTOIHH.

Kumaii. Kutaif, ogHa W3 TOCHEAHHMX CBEPXJIEPXKaB COBPEMEHHOI'O MHpa, 3aHUMAaeT IJIOMAb
9597 th1c.kM?. Hacenenue mocturmo B 2003 1. 2.712 mupa. yenoBek. KynbTypa 3emienenust 3apouiiach B
Kurae 3000 ner tomy Hazan. Ha nmeccoBom miato B uanyuuHe JKenrtoit pexu chopMupoBanach KMTancKas
nuBmM3anys, Bennkas Kuraiickas cteHa oTaenuia KOJIbpIOeb 3TON IIMBUIIU3ALUH OT “BapBapoB “ (KOYEBBIX
mwiemeH). B X Beke H. 5. B Kurae ObUT yCOBEPIICHCTBOBAH JKEJIE3HBIN IUTYT, KOTOPBIA COCTOSIT M3 ABYX
3JIEMEHTOB — JeMexa u oTBana. OnHako yxxe B XX Beke B Kurae Obu1 m300peTeH miyr uid yenoBeka. Poct
HaCeJICHUS SIBJISIETCSI OCHOBHBIM COLMAIBHBIM (DaKTOPOM, KOTOPBIH CIOCOOCTBYET JAerpajalii 3eMeilb B
Kurae. 13 npupoaHsix (akTopoB, CrOCOOCTBYIOLIMX NETpaiallldl 3eMellb, CIEAYyeT OTMETUTh 3aCyXH U
HaBojHeHUs. B konme XV Beka B Kurtae Obumn 3apeructpupoBanbl 91 HaBognenue m 129 3acyx. B
HACTOAILEE BpEMsA MPOUCXOJAUT JajibHEWIlIee yBeIU4YeHUE 3acyX. 110 MHEHMIO KHUTaWCKUX YYEHBIX, 3TO
CBsi3aHO ¢ BIpyOKoO# JiecoB. B CeBepHoM Kurtae neca mosHOCTBIO MCYE3TH BO BpeMs MPaBiCHUS IUHACTUH
MuH (1368 — 1644 rr.). MHOTHE TUTO0POIHBIC 3eMITH TPEBPATHINCH B YCTHIHIO MK ObLIH 3a0pornenst (Qu
Geping, Li Jinching, 1997). DTu >xe aBTOpPbI HA3BIBAIOT CIIEAYIOLIME MPUYMHBI OMyCThIHUBaHUs B Kurae (B
MPOIICHTAX):

HppurarmoHHoe 0CBOCHHE 3eMeITh 254
[lepeBbinac 28.3
3aroToBKa APEBECUHBI 31.8

HpOMBIH_UICHHOC CTPOUTCIILCTBO,
TOpHOE 1€J10, CTPOUTEIIBLCTBO

KOMMYHHMKaI1H 0.7
Hepanuonansaoe ncnonb3oBaHue

BOJHBIX PECYPCOB 8.3
Hpyrue 5.5
Hroro 100.0

Bacceiitn Tapuma — onuH U3 3acynuiMBbIX pailoHoB Kutas, riie mpoleccsl Aerpajaldy 3eMeNb NPUHSINA
yrpoxaronuii xapakrep. [lerpananueii oxpaueHbl MaprUHAIbHBIC TEPPUTOPHHU, PACIOJIOKEHHBIE BOKPYT
aKcTpa-apuaHoN mycThiHn Taxmamakan. [IpumepHo 875 ThiCc. ra 3aHUMAlOT 3€MITH, OXBAYE€HHBIE BETPOBOU
sposueit. 38 Teic. Ta B MOoNWHE peku TapuM IMOABEpPIIMCH AETPajallid B CBSI3W C HEXBATKOH BOJHBIX
pecypcoB. Okomo 285 Tric. ra 3apocneit Populus euphratica ycoxnmu B cBs3u ¢ apuau3anuei kinmara.
[TonBep>keHBI OMYCTHIHUBAHUIO M 3aCyNUIMBBIE 3€MITH, PACIIOIIOKEHHBbIE BOKpYT OacceiiHa llaiimam. 3xech
OTMEYEHO BTOPUYHOE 3aCOJIEHUE OPOIIAeMbIX 3€MEeIb, 9aCTh 3eMeIb M3-3a 3TOT0 3a0poIIeHa.

OxBaueHbl jaerpajanueli o0pabaThIBacMble 3€MJIM, PACIOJIOKCHHBIE B CEBEPHBIX paiioHax Kwutas, B
usnyuude JKenroit peku. 3pech opomaercs okoio 18 muH. ra u npoxuBaer 200 MIH. 4YeENOBEK;
npom3Boautcs 20% 3epna, 57% xmonka, 17% pacturensHoro macia u 14% msca ot oOmed IpOaYKITHH
cTpanbl. ONMyCTHIHUBAHWEM OXBAYeHbBI U JAPYTHUE PETHOHBI CTPAHBI, B YACTHOCTHU JIECCOBOE ILIATO. DTO — OJIUH
U3 BOXHEHIINX UCTOPHUYECKUX U KYJIbTYpHBIX IIEHTPOB CTpaHbl, OH 3aHUMaeT ruiomans okoio 500 000 km?.
[InoTHOCT HaceneHus qocTUTaeT B OTAENbHBIX paiionax 1000 yenoBek Ha 1 kM2 B cyxoii mepuoa roja Ty4u
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JIECCOBOM ITBLTH 3aKPBIBAIOT COIHIIE U KPECThSIHE BEIHYK/ICHBI THEM 32)KUTATh CBET B CBOMX JIoMax. [ omoBoi
JIOXOJI CENbCKOTO HACEJICHUS COCTaBIsET OKOJO 2 MoulapoB B roj. [IpoOsiema BbDKHBaHHS — OCHOBHAsS
po0JieMa MECTHOTO HACEJICHUSI.

Ageanucman — cmpaua, nocmpaoasuias om 60eHHO20 ONYyCMblHUBAHUs. BOSHHOE OMYyCTHIHWBaHUE —
JAJIEKO HE HOBBIM THIT JETPamallid 3eMellb, HO B COBPEMEHHBIX YCIOBHSX HCIIONH30BAHUE TEXHHUECKHX
CPEICTB CO3/aeT yIrpo3y JKU3HU HACEJCHHUS IEIBIX CTpaH. B A3WW BOEHHOE ONYCTHIHUBAHUE IMOJYYHIIO
pacnpocTpaHeHHE B TMOCICAHHE TOABI B Takux crpaHax kak Adranucran, Hpaxk u KyseiiT. I[lo
npencrasieanto CMU, Adranuctan — OeaHast cTpaHa, TIe HACEIEHHE IMOTydaeT JOXOM OT BHIpANTUBAHUS
ONMIHOIO Maka, M TIJe BEAYTCS HENpepbIBHBIE BOHHBL. K coXaleHWIo, 3Ta KapTUHA HE Jajeka oT
neiicrBurenbHOoCcTH. [Inomane crpanbl 647.5 Thic. kM?, HaceneHue cocTaBisiio B 1979 r. 15.5 muH. denosek,
a k 2003 r. yBenmumiock g0 28.72 MiH. denoBeK. [ MCIONb30BaHUs B CEITLCKOM XO3SHCTBE MPUTOIHBI
tonbko 12% 3emenb, uM3 Hux obOpabarbiBasioch g0 1980 r. tompko 29%. B 1998 r. oporranock
23.860 Thic. kM2 TOYHBIX CTATHCTUYECKHX JaHHBIX OO0 SKOHOMHUKE CTPaHbl HET B CBSI3U C IOCTOSHHOHN
BOMHOI.

Bo Bpemsi CoBercko-A¢raHckold BOWHBI IBETYIIHE 0a3WChl OBUTH yHHUYTOXEHBI, 0OpadaThIBaeMbIe
3eMJId 3a0poliieHsbl, cajibl BeIpyOsieHbl. Okoso 500 ThiC. YenoBek ObUIM YOUTHI B X0JIc BOCHHBIX JCHCTBHM, 3
MuLIHOHa sMurpupoBanu B [lakucran, 500 teic. — B Upan. Boitna npomomxaercs u ceityac. [1o HemomHbIM
naHabM, okosto 30% oporraeMbIx 3eMelnb ObUTH ITOABEPTHYTHI 3acoyieHnI0 10 CoBeTcKo-A(raHCKOW BOWHBIL.
Ha momanu 42 mud. ra Beimacaiuch 30 MIIH. TOJI0B CKOTA.

B Hacrosmee Bpems onumiiHblld Mak BbiparmBaincsa B 2003 r. Ha miomanu 30750 ra, a nmoTeHImansHoe
MPOM3BOACTBO onmyMa fpocturaet 1278 T B rox. 80-90% repouna, motpedisiemoro B EBporie, mocrasmisiercs
n3 Adrannucrana.
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MAP OF DEGRADATION OF THE DRYLANDS OF ASIA
© 2004. N. G. Kharin', Ryutaro Tateishi?
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Profsoyuznaya 84/32 Moscow, Russia
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Drylands of Asia occupy 11 930 119 km, from which 25.49% belong to semiarid lands, 61.14% - to arid
lands and 10.01% - to extra-arid lands. About 70% of these lands have been affected by desertification.
International Convention to Combat Desertification (CCD) adopted in 1994, defines desertification as “land
degradation in arid, semi-arid and dry sub-humid areas resulting from various factors, including climate
variations and human activities”. Loss of productivity in arid regions creates the major environmental
constraints for sustainable development. Growth of population in developing countries in its turn aggravates
the ecological situation. In this way the problem of desertification has been transformed into social and
political problem. All that concerns in full measure the drylands of Asia, where the process of desertification
has embraced the vast areas.

CCD recommends the creation of a monitoring system for desertification control. Assessment and
mapping desertification is the first step of this monitoring. Desertification maps published in different
countries of Asia are in several cases not comparable. So, the authors of this project used remote sensing data
to make the final decision in all questionable cases, and a new desertification map of Asia was compiled.
Assessment and mapping desertification was based on application of existing thematic maps, maps of
desertification and low resolution NOAA/AVHRR space imagery. Published maps contain information on
physical environment and land degradation. NOAA/AVHRR data were found to be similarly correlated with
desertification. Normalized Difference Vegetation Index (NDVI) was generated by the formula

NDVI = (NIR - RED)/ (NIR + RED),

where: NIR - reflectance in near infrared spectral band
RED - reflectance in red spectral band

Thematic maps and publications were used as sources of ground truth. 662 sample plots with roughly
uniform area were selected as check points. For each sample plot, the mean NDV1 was calculated from 5
points:

North
East Central West
South

Each sample plot contained the following information: coordinates of the central point, land use type,
type of land degradation, desertification class and the causes of land degradation. The sample plots were
distributed across the region in the following way: Central Asia — 280, Middle East — 154, China — 94,
Mongolia — 66, Afghanistan, Pakistan and India — 66. Interpretation of small scale imagery was conducted by
the following procedure: unsupervised classification of 4 arc-minute imagery, land cover classification of 30-
arc second imagery, visual interpretation of different classes of imagery within landscape — analogues in the
limits of geographical zones (Appendix 1).

By visual photo interpretation Desertification Response Units (DRU) were recognized as mapping units.
DRU included areas of the same land use, with similar physical conditions (climate, soil, slopes, vegetation)
and common characteristics of land degradation (type and class of desertification). In some cases DRU
included different land types, which were impossible to divide in small-scale map. In this case the percentage
of each category was estimated by dot grid and a complex characteristic was given in the map. Information
on desertification in several countries of Asia is given below.

China. The People’s Republic of China is the greatest superpower of the world. Population in China
totaled 549 million people in 1949. By July 1, 2003, population of China reached 2712. The policy of
agrarian radicalism proclaimed by Mao Zedong could not solve the ecological problem. The growth of
population is continued in spite of the measures on birth control. Further economic and political development
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of China will depend upon the progress in solving the population /environment problem.

The “Golden Era” in history of China was 4000 years ago. Since 200 B.C. China was very close to
market economy because the country had countless small production units. During the further development,
the situation drastically changed and 12" century was a crucial point. Population pressure gradually
increased and Chinese agriculture shifted to labor intensive farming. Overpopulation induced the adoption of
more labor-intensive technology, which in its turn raised tolerance for overpopulation. Especially after 17"
century, the living standard in rural China worsened. As a result of accelerated deforestation, land in north
China lost many century ago its productivity and became vulnerable to floods and droughts. Forest areas in
this region shrank and finally completely disappeared by Ming time (1368 - 1644).

The ecological situation in loess plateaus can be named as catastrophic. Loss of land cover is more than
500 000 km?, being one of the most important cultural and agricultural regions of China. It is names as “
cradle” of Chinese civilization. Population density in some areas is 1000 persons per 1 km?. Irrigation
schemes in the valleys of the Wei Ho and the Fen Ho go back to the second millennial B. C. Erosion is very
rapid, and only in the Wei Ho area some 150 million tons of loess are annually washed away. The irrigation
area has more than doubled since 1952. The disastrous collective farming worsened the situation. At present
time natural vegetation covers only 10% of the total area. Since 1949, the eroded area increased by 30%.
Winds carry so much dust that villagers often have lunch by the light of lanterns. Living standard of peasants
is very low, their income being $2 per month per person.

Central Asia. The region of Central Asia includes five new independent countries (the former Soviet
Republics): Kazakhstan, Turkmenistan, Kirgyzstan, Uzbekistan and Tajikistan. The land area is
3994.4 thousand km?, the population totals 53.8 million. The region of Central Asia is located within vast
Avralo - Caspian basin. Vast desert and semi-desert plains, piedmont plains and oases of irrigated soils are the
main landscapes of the region.

The deserts of Central Asia are located in the temporal belt of the continental climate. Summer is hot,
dry and cloudless. Winter is mild, except the northern part of the region where winter is cold. These climatic
features are intensified by geographical barriers, which isolate the territory from south. Annual precipitation
totals 80 - 130 mm in the desert zone and 140 - 200 mm in the piedmont plain. High air temperature can total
in July 45 - 49 °, Dust storms belong to one of the most characteristic features of the region.

The production of cotton in 1992 (in thousand tons) was: in Kazakhstan 31.5, in Kirgyzstan 68.0, in
Uzbekistan 6 292.0, in Turkmenistan 1 457.0, in Tajikistan 920.0. Livestock numbers in all countries totaled
(million heads): cattle 17.4, sheep and goats 64.1, pigs 4.9, horses 2.0, camels 0.23. The causes of land
degradation in Central Asia, in percentage of affected areas are as follows: vegetation cutting 28, overgrazing
29, excessive irrigation 9, construction of roads and canals 8, hay making 3, undergrazing 3, water filtration
2, other 18. Degradation of the vegetative cover is the main type of land degradation in Central Asia. The
size of forested areas reduced during the last 50 years. In 1950 - 1990, the works on forest regeneration were
conducted in the area of 5.7 million ha. But from this area, only 1.7 million ha were conserved and registered
as productive forests. Degradation of desert rangeland is a result of rapacious exploitation of forage
resources. A system of free ranging dominates in range management of Central Asia. For example in
Kazakhstan the number of livestock increased during the last decades by 40% in spite of the forage
production was exhausted even by 1960. In Turkmenistan 50.5% of desert rangelands are severely degraded,
and in Uzbekistan even 58% have the same degree of degradation.

Wind erosion mainly occurs in sandy desert. Tracts of moving sand dunes of the anthropogenic origin
are confined to the areas of active human activities. In Kazakhstan wind erosion affected 20.5 million ha of
plough land and 25 million ha of rangeland. Technogenic desertification was registered in the area of
181.3 thousand ha. These areas included gas pipelines, mining sites and military test sites of the former
USSR. Water erosion is developed on mountain slopes and in piedmont plains of Central Asia. Intensity of
water erosion depends upon slopes, exposure and technique of tillage. In Kazakhstan water erosion affected
20.5 million ha. Annually 60 million tons of soil material is washed away from plough land.

Drying up the Aral Sea was caused by water withdrawal for irrigation from the Amudarya and the
Syrdarya rivers. Grandiose works on construction of irrigation canals and reclamation of new lands have led
to changes of physical environment. Some areas, like the Tedzhen and the Tashauz oases, have been
transformed to the zones of ecological catastrophe. Use of mineralized water for irrigation, absence of crop
rotation and application of great amount of fertilizers have led to severe soil degradation and worsening the
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living conditions of people in the rural country.

Afghanistan. Afghanistan is a country located in the heart of south Central Asia. It occupies the area of
652 225 km?, population totaled 15.50 million in 1979, and reached 28.72 million in 2003. Climate of the
country is dry and subtropical. The mean temperature of July is 24 - 32° C (beyond the high mountains).
Winter in the plain is mild and the mean temperature of January is 8 - 10° C. The maximum precipitation
arrives in winter and spring as a result of cyclonic activities, 40 - 50 mm of precipitation fall in the southern
plain, and 200 - 300 mm in the interior highland. Air humidity is very low, in summer less than 10%. In
summer, a hot wind is blowing which is called “Sado-Bistoruz” (the wind of 122 days). During this period
the day temperature raises to 43 - 45°,

Afghanistan is a pastoral country. Only 12% of the land is arable, and only 29% of the arable land was
cultivated before the Soviet intervention. The most part of the people lives in rural country, and their mode
of life is a peasant tribal society that determines the patriarchal character of these communities. Some 2
million are nomads. But the real figures on population and economy of the country are unknown because of a
long war, which has been continuing. A new type of land degradation - the war desertification is a
characteristic feature of Afghanistan. Flourishing oases were destroyed, agricultural fields were abandoned,
gardens and tree plantations were cut and the social infrastructure in vas t areas was completely destroyed.
Three million of people left for Pakistan, and a half of million took refugee in Iran, and a half of million was
killed or wounded.

Droughts that occur periodically in Afghanistan stimulate the process of desertification. For example, in
early seventies a severe drought compelled many peasant families in rural country to mortgage their land for
loans. Debts and mortgages resulted in a heavy alienation of land. Wheat is the main staple crop, and corn,
barley and rice are cultivated. Cotton before the war was also an important cash crop. At present time, opium
poppy was cultivated on the area of 30 750 ha. 80 — 90% of heroin consumed in Europe are delivered from
Afghanistan.
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B konme XX B. CHyTHHKOBBIE HAONIOACHUS 3a COCTOSIHUEM 3E€MHOW MOBEPXHOCTH CTaHOBATCS
HMCTOYHUKOM WH(OpPMAIMH O AWHAMHUKE PACTHTEIHHOTO IOKPOBAa B Pa3HBIX NMPHUPOAHBIX 30HaX. Bcé game
NPEANPUHAMAIOTCS TIOMBITKA MMOCTPOCHHUST MTPOU3BOJIHBIX OT CITyTHUKOBBIX JAHHBIX TOKa3aTelel, KOTOphIe
MIPEJICTABIISIOT 0COOBIN MHTEpEC ISl XapaKTEPUCTUKN COCTOSHUSI PACTHTEIHHOCTH Ha 3aCYILIUBBIX 3EMIISX.
OTH ToOKazaTend BechbMa MOJE3HBI IS HM3Y4YeHHS JWHAMUKM OIyCTHIHWBAHHWSA, OCOOEHHO €ro paHHETO
npeaynpexIeHus. 3aMeTHOE MECTO B HCCIEIOBAaHUSAX MPUHAIUICKHUT CIHYTHHKOBOMY BETETAllMOHHOMY
unnekcy (NDVI), KoTOpblii CIIy’KUT OCHOBOM Ul TNOCTPOCHHUS, HAIpHMEp, HMHAEKCA BEreTallMOHHBIX
ycnoBuit  (VCI), XapakTepusyroliero COCTOSHHE PACTHTENBHOCTH OT CTPECCOBOTO JIO XOPOIIEro Io
oruomiennio k HopMme (Kogan, 1987), mim moporoBoit 3enéHoit (huTOMacchl, HUXKe KOTOPOM BEPOSTHOCTH
apunu3anuu Kimmara Bospacraet (3omorokpsutus, 2002; 2003).

B Hacrosmem cooOIeHnn paccMaTpUBAIOTCS PE3yIbTaThl M3YUYSHHS TUHAMHUKH 3eN€HONW (PUTOMACCHI
30HANBHBIX JKOCHCTEM, WMEIONIMX OJKOTOHHBIM xapakrep. OHHU JIOKAIM3YIOTCS BOJH3M TPAaHUIl MEXIY
pa3NUYAONIMMHUCS 110 YBIKHEHUIO JaHAIA(QTHO-IKOJIOTUYECKUX PETMOHOB M 30HAJBLHO-IIOJI30HATBHBIX
noinoc (Dxocucrembl Monromuu, 1995). Llenp pa®oThl - BBISBICHHE 30HAIBHBIX JKOCHUCTEM, 3eiEHas
(huTomMacca KOTOpPHIX B pe3ylibTaTe Koyie0aHWid KJiMMara W aHTPOIIOT€HHOW HAarpy3Kd Ha TacTOHma
YMEHBIIAETCs JI0 IOPOTOBOIO 3HAYEHHSI M CTAHOBHUTCSI HIKE €ro B TEUCHHUE MOCIEeIHUX AecsaTuieTuil. s
9TOTO IMOCTPOCHBI AJIEKTPOHHBIE KapThl OCPEIHEHHOIO IOKa3aTessi NOPOroBOW 3eleHOoi (uToMacchl 3a
oraenbHbie aecstmwieTrs (1982-1991 u 1992-2002 rr.) u pa3HMIlBI TOKa3aTeaed MEXKIY ICCATHICTUSIMU.

KpaTkue cBeieHns 0 BereTaifmOHHOM HH/IEKCE

C nauana 1980-x rr. cTany HakaruIMBaTbCs WU3MEPEHHS OTPAKCHHS 3€MHOW MOBEPXHOCTH B Pa3HBIX
JIMaTia30HaX COJHEYHOTO CHEKTPa C IMOMOIIBI0 YCOBEPIICHCTBOBAHHOTO PaJIMOMETPa BEICOKOTO pa3perIeHus
(AVHRR), ycTaHOBICHHOTO Ha CEpHH TOJISIPHO-OPOUTAIBHBIX CIYTHUKOB HallMOHAIBHOTO YIIPaBICHUS 11O
atmocdepe u okeany CIIIA (NOAA). Pamnomerp uzmepsier orpaxenue B Bunumom (K1, 0.58-0.68 mxm), B
ommxaiimem nadpakpacHom (K2, 0.72-1.1 MxM) nuana3oHax, a Takke B ABYX JUIMHHOBOJHOBBIX JHAIa30HaX
(K4, 10.3-11.3 mxm u K5, 11.5-12.5 mkm). KomOunamus aumamasonoB K1 u K2 wucmoms3yercs s
BBIYMCIICHUS] HOPMUPOBAHHOTO Pa3HOCTHOTO BeretaimonHoro uuuaekca (NDVI):

NDVI = (K2-K1)/(K2+K1)

KoHmenmus BereTalimoHHOTO WHIEKCa OazupyeTcs Ha pa3HOM OTPaKEHHH PaIUalliOHHBIX MOTOKOB
pacTUTENHHBIM MMOKPOBOM B BHIUMOM M OJIMKHEM HH(PaKpacHOM Juana3oHax. MexaHu3M 00pa3oBaHUs
XJIOpO(WITIa ¥ OTPaKEHHS PalUalli JUCThSIMU SBISCTCS IPUYMHON HU3KOTO OTpakeHus B auana3oHe K1 u
BBICOKOTO OTpakeHUs B amamnazone K2. [Ipu yBemwuyeHHH JIMCTOBOTO MHJEKCA OTPaKCHUE PACTUTEIHHBIM
MOKPOBOM pajauanuu B nuamnazone K1 ymensiiaercs. B To jxe BpeMst oTpaskeHHe paguanui B auanazone K2
Bo3pacTtaeT. TakuMm 00pa3oM, BEreTalMOHHBIA WHIEKC OONBIIMHCTBA THIIOB PACTUTEIBHOTO IOKPOBA M
CEeNbCKOXO3AHCTBEHHBIX KYJIBTYP HEIMHEHHO BO3PACTAET C yBEIMUYCHHUEM JIICTOBOTO MHAEKCA.

B apuaHBIX pernoHax ¢ mpeoOiagaHreM MHOTOJETHHX pacTeHuit otpaxkenne B K1 m K2 nmamazonax
YMEHBIIIAETCS 110 MEpEe YBEIMYCHUsI MPOCKTUBHOTO MOKPHITHSI PACTUTEIBHOTO MOKPOBA. ITO OOBSCHIECTCS
TEM, YTO MHOTOJIETHHE ITyCTHIHHBIE PACTEHUSI UMEIOT CMECh 3€JIEHBIX U OTMHPAIOIIUX JUCTHEB, KOTOPHIE B
COBOKYITHOCTH HHTEHCHBHEE OTPXAlOT B BHIMMOM JWalla30HE ¥ HHTEHCHBHEE IOTJIOMAIOT B
WHPPAKPACHOM, YeM PACTHTENLHBINA MOKPOB B PETHOHAX ¢ Ooliee BIAXHBIMH YCIOBHsIMU. Kpome Toro, npu
HU3KOM MPOEKTHBHOM IOKPHITUH PACTCHUH B MYCTHIHSIX HEKOTOPYIO HEONpPEAEIEHHOCTh B OLEHKY BHOCHUT
BBICOKAsl OTpaskaTeIbHasi CIIOCOOHOCTH MOYB B BUAUMOM U B OJIM)KHEM MH(PaKpacHOM AMana3oHax CIEKTpa.

Tem He menee wuccienoBanusi, npoBenéHupie B 1980-1990 rr. B Caxene, CBHIETEIbCTBYIOT, YTO
BETeTAIl[MOHHBIA MHICKC KOPpEIHpyeT ¢ 3enéHoi guromaccoi u mpoaykruBHocteio (Tucker et al., 1985;
Tucker, Sellers, 1986), a Takxe nMeeT BBICOKYIO YyBCTBUTEIBHOCT K ocamkam (Tucker et al., 1991). Otot
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BBIBOJI ITOJTBEPKIACTCS MCCIIET0BaHMAMHI Ha 3acylnummBbix 3emisix CesepHoit EBpasum (Gitelson, Kogan,
2000; 3omoTokpeutiH 1 ap., 2000).

I'mobaneHble naHHble BerertannoHHoro uuaekca (GVI) ¢ paspemenrem 16x16 kM BBIYHCISIOTCS IO
eXeIHeBHBIM n3MepeHusiM paauomerpa AVHRR ¢ paspemenuem 4x4 km (Kidwell, 1994; 1995). C yuérom
MHHUMH3AIMN BIMSAHUS 00JIAYHOCTH, U3MEHEHHUS 3€HUTHOTO yIJIa COJHIIA, YIJIa CKAHUPOBAHHS HA JAHHBIE,
OHH TpaHC(HOPMHPYIOTCS M3 €KEIHEBHBIX B HEACIbHbIC M MecsuHble. [J100anbHbIe MECSYHbIC JaHHBIC C
paspemienueM 1x1°, KOTOpble B MEHbBLICH CTENICHU MOJBEP)KCHBI BIUSHUIO OOJAYHOCTH, YeM HEJ/CNIbHBIC,
nakarumuBarores ¢ 1982 r. (Distributed ACC...).

HenenbHble MaHHBIC BEreTAl[HOHHOIO MHJEKCA C paspemieHHeM 16x16 KM MMEOT MperMYyIIeCTBEHHOES
3HAUCHME JUIS W3YYCHHUs] PacIpOCTPAaHEHHs IOr0J000YyCIOBICHHBIX BapHAIMi pPACTUTENHLHOIO IOKpPOBA.
OnHaKko ¢ BBICOKMM IPOCTPAHCTBEHHBIM M BPEMEHHBIM Pa3pellleHHeM 3THUX IaHHBIX CBS3aHO YCHIICHUE HX
M3MEHYMBOCTH, JUI YMEHBIICHNS KOTOPOH TpeOyeTcs TOMOIHUTENbHAS ClIeNnalIbHas PoIeaypa 00padoTKH
(Kogan, Sullivan, 1993). Mecsunble JaHHBIC BEreTAIIMOHHOTO MHCKCA ¢ pasperneHreM 1x1° B aTom ciydae
SBJIAIOTCS OOJiee CTAaOMIIBHBIMU ¥ ITPEICTABISIOT HHTEPEC JUIs PernOHaIbHBIX 0000menuii. B nannoit pabore
UCIIOJIB3YIOTCS MECSYHBIC 3HAYCHHs BErETAIMOHHOTO WHAEKCa ¢ pasperieHueM 1x1° 3a mepuon wmaii-
centsiops 1982-2001 rr. (Distributed AAC ...).

KapTrorpaduueckass nHTepnpeTamnusi Noporopoii 3e;1éHoii puToMacchl

B paGore B kadecTtBe mMoporoBoil ¢uToMaccel mpumensercs 3HadeHue MmecsaHoro NDVI<0.07. Kaxk
mokazano B paborax (3omorokpsuanH, 2002; 2003), mpoiecchl apHaM3aluy 3aCyNUINBBIX 3€MENb XOPOIIO
BBIp&KEHBl NPU JAOMHHUPOBAHUU PAAMALMOHHOTO MEXaHHW3Ma TEIUIOOOMEHAa MEXAy MOBEPXHOCTHIO U
atMoctepoit. Hammvu vabmronenusimu B Kazaxcrane, Cpenneld A3uu 1 MOHIOIIMU yCTaHOBIEHO, YTO TOT
MEXaHHM3M HPOSIBISIETCS B apUAHBIX SKOCHCTEMax ¢ 3amacaMu 3enéHoil ¢puromaccel <0.5 T/ra B cyxom Bece,
yTo 3KkBUBaJICHTHO 3HaueHUi0 NDVI<0.07. Takum o0pa3oMm, MOHATHE IMOPOTOBOHM (UTOMACCHI YI0O0HO
HCTIOJIb30BaTh AJIsI MOHUTOPUHTA MIPOLIECCOB apUAN3ALMH B HKOCUCTEMAX, IIPUBOASAIINX K OMYCTHIHUBAHUIO.
Crenyer oTMETHUTh, 4TO IageHHE (PUTOMACCHI A0 HMOPOrOBOIO 3HAYEHUS B 30HAIBHBIX 3KOCHCTEMAax dYalle
HaOJroaeTcss B pe3ysbTaTe MHOTOJIETHHX 3aCyX, OXBaThIBAIOIIMX OOMIMpHBIE TeppuTopuu. Kpome Toro,
najsieHne (UTOMacChl CTAHOBUTCS 3aMETHEE B SKOCHCTEMaX, MOABEPKEHHBIX BO3JICHCTBUIO YEIIOBEKA.

Hns xaprorpaduyeckoil MHTEpHpeTanuu BBOJUTCS IOKa3aTelb — IEPHOA, 3a KOTOPBIA 3eleHas
¢uToMacca He MpeBbIIAcT MOPOroBoe 3HaueHHe. KapThl Mmokas3arelns CTPOWINCH CIEAYIOIUM 00pa3oM: Ha
HCCIIENyEeMOM TEPPUTOPUHM B KaKIAOH OOHOTPagyCHOM sUeiKe OmpeAesslach CyMMa MECSLEB 3a CE30H
Beretauu (Mmaii-centssopsr) ¢ NDVI<0.07. Jlanee meneHHeM 3TOH CyMMbI Ha CYMMY BCEX JIET BBIYHCIISAIACH
CpelHsAsA BEJIWYMHA IMOKas3aTels 3a Mai-CeHTA0ph misd aAByx mecarmnermii (1982-1991 m 1992-2001 rr.).
[okazarenb uMeeT pasMEpPHOCTh BPEMEHH M TMOKAa3bIBAECT MPOJOJDKUTEIBHOCT YCIOBUH B MecsllaX, HpU
KOTOpBIX 3enéHas QuroMacca AOCTUTalda WIM Obula HWXKE MOpPOroBoil BenmnuuHbl. HyneBas W30aMHUS
[IOKa3aTeNs paccMaTpUBaeTCsl B KaueCTBE MHOIOJIETHEH I'paHMIBI PaclpOCTPAHEHUs NPEUMYILIECTBEHHO
apUAM3alUOHHBIX TpoleccoB. [lokazarenb BO3pacTaeT IO HAMpPAaBICHUIO K FOKHOH TOCYAapCTBEHHOM
rpanuie MOHTOMUH U B 9KCTPAAPUAHBIX MYCTBHIHIX OH MPUOIMKAETCSA K CBOEMY MaKCUMAaJILHOMY 3HaYEHUIO
— IIATH MECSILIaM.

Jns aHanu3a ObUIM HCIIONB30BAaHBl KAapThl JaHIIIAGTHO-IKOJOTMUECKOI0 PaHOHUPOBAHUS MOHIoIMH
(Oxocucremsl ..., 1995) u 3onanpHbIx dK0cucTeM (Ecosystems of Mongolia, 1995), a Taxxe kaprocxema
reorpaduyeckoro pacnpezaenenus nokasareis. Ha puc. 1A (Ilpunoxenune 2) nzo0paxeHa KapTa, Ha KOTOPOH
I[BETOM, HaYWHAsI OT CBETJIO3EIEHOTO 10 (pHOJIETOBOrO MMOKA3aHO yBEIWYEHHE ITOKa3zaTens 3a rnepuoxa 1982-
1991 rr. Ha »TO# e KapTe >KUPHOW JIMHHEH BBIJENCHBl PETHOHBI, & TOHKUMH JIMHHAMH - DPaliOHBI,
COOTBETCTBYIOIIHE JIAHIIA(QTHO-IKOJIOTHIECKOMY paiionupoBanuio Monromuu (tadm. 1).

Kak BugHO U3 puc. 1A, HyneBas rpaHuia TIOKa3aTels IPOXOANT Ha 3aIajie TeppuTopun Mexay 46 u 47°c.i.
npumMepHo a0 93°B.1. 3ateM oHa orubaet ¢ ceBepa KoTiioBuHy Bosbiimx o3ep u jgajiee MaeT Ha BOCTOK JIO
105°8.1., murpupys mexay 45.5 m 46.5°c.m. Ha ydactke or KornmoBuHBl Bonbmmx o3ep 10 BOCTOYHON
OKpamHbl XpeOTa XaHrail rpaHuna JISKAT B mpeaenax LleHTpanbHO-A3HMaTCKOTO pernoHa, OTKJIOHSICH OT
IpaHuLbl MEXIy peruoHaMH He Oojiee 4eM Ha COTHIO KuioMeTpoB. Bocrounee mepuamana 103° B.n.
rpaHMLia MOKa3aTellsl UMeeT IIMPOTHOE HampaBieHue Mexny 45 m 46°c.au. BIUIOTH 0 TOCYIapCTBEHHOH
rpaHuLbl. Ba)kHO OTMETHTH, YTO TPaHUIa HA 3TOH TEPPUTOPHU MPOXOIUT HECKOIBKO ceBepHee LlenTpansHo-
Asuarckoro peruona u aenut Ceepo-I'oouiickuii paiion (DI11-2) u Jonoapurosckuit paiton (WII-2) nodru
mornojiaM B LIMPOTHOM HAampaBlIeHUH. B yerom ecpanuya  He GbIXOOUM 34 CeBepHble  npedevl
pacnpocmpanenus dKocucmem ovenv cyxux (NoayKycmapHuuko6o- 0epHOBUHHO-31aK08bIX) cmenell (puc. 2,
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Ipunooicenue 3). Kax 6uoHo u3 puc. 2, nepuood ¢ 3eleHOl (Gumomaccol Hudice nopo2osoll eIUYUHbL 6

JUHAMUMKA COCTOAHUSA PACTUTEJIBHOI'O ITOKPOBA

dKocucmemax O4erHb Cyxux cmeneti He npesvluiaent 0.5-1.0 mecsauya.

Tadiuma 1. Cxema JaHAmadTHO-3KOIOTHYECKOTO panonupoBanus Monrommu. Table 1. Scheme of landscape-

ecological regions of Mongolia.

Pernon

Oo0aacTn

Paiion

A.Arnrae-CassHeKui

Al. Monrono-Anraiickas

A 1l. TIpuxy0cyrynbsckas

A |-1. Monromno-Anraickuii

Al-2. Typarnypckuit

A 11-1. Ynanraiiruackuii

A 11-2. BoctouHOIprXyOCyTyIbCKAI
All-3. TapxaTckuit

All-4. XyOcyryabckuii

AII-5. Canrunesckuit

B. 3a0aiikanbckuii

Bl. Cpenne-Cenenruackas

BIll. XsHaT)oiickas

Bl-1. Byrammitackuit

BI-2. ByparaypuHckuit
Bll-1.bara-Xsuralckuii
BIl-2.Tono-Onouckuii
BlI-3.3ananno-X3HTIHCKUIA

W. aypcko-BocrouHo-
MoHronbckuit

WI. Bocrouno-MoHroinbcKas

WII. BocTtouno-Xanxckast

WI-1. YVan3unckuit

WI-2. MoHSHIUHH-TaTICKUN
WII-1. Cpennue-Kepynenckuit
WII-2. om0 abHIOBBCKHIA
WII-3./lapuranckuii

G. XuHranckui

GI. IIpuxuHraHcKas

GIl-1.Cpenne- XanxuHTOIbCKHT
Gl-2.Monnroii-Xamapckuit

D. LenrpansHO-
MoHTOIBCKHUH

DI. Xanraiickas

DIl. 3anaguo-Xanxckas

DIlI. LHentpansHo-Xanxckas

DI-1. CeepoxaHraickuii
DI-2.3anagno-Xanraickuit
DI-3.10xH0-XaHraickuii
DI-4. Xanxyxeickuii

DI-5. Tacckwmii

DII-1. Opxonckuit

DII-2. Byprarynbckuii
DII-3. Japxanckwuii

DIlI-1. ManmanroBsCKuiA
DIII-2.Ceepo-T obutickuit

E. LlentpanbHo-
A3suarckuit

El. 'oOu-Anraiickas
Ell. T'o6u-Tanp-11lanckas

Elll. KoTnoBuHHO-03€pHAS

EIV. lonmuaHO-03€epHAas

EV. Cpenne-I'obuiickas

EVI. I'obOuiickas

El-1. Topusrit

El-2. IIpenropHo-KOTIOBUHHBIH
Ell-1. T'opHo-npenropHbIit
ElI-1. Yocynypckuii

EI-2. AunTHYpCKHii

ENI-3. O3epHbrii

Elll-4. CpenunHO-TOpHBII

EllN-5. Maprunackuit

EIV-1. [Tpuxanraiickuii

EIV-2. bor-llaran-Oporaypckuit

EV-1.0urunitaronscko-CalHIIaHACKUI
EV-2. lanan3aaraackui

EVI-1T"06u-/IxyHrapckuii
EVI-2. Tobu-3aanraiickuii
EVI-3. I'oOu-AnananncKuit
EVI-4. T'an6Owir-I"oBuiickumii
EVI-5. bopxon-Tanpckmii
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Tepputopust ¢ 3elcHOW (GUTOMAcCOW HE TMPEBBINIAIONICH MMOPOTOBYI0 BEIMYHHY YBEIUUWIACH B
cnenytomiee aecsarunerne 1992-2001 rr. (puc. 1B, Ipunoxenue 2). Teppuropus pacuidpuiach 3a cuer
Osepnoro paiiona (Elll-3), Ipuxanraiickoro (EIV-1), IOxuo-Xanraiickoro (DI-3). B Teppuroputo Bomien
noiHocthio CeBepo-Tobuiickuii paiion (DIII-2), Jonoapurosckuit pation (WII-2) u 3HauuTenbHas 4acTh
Manganrossckoro (DIII-1). Takum o6paszom, B meprox 1992-2001 rr. rpaHua moKa3aTess IPHOIMKaeTCs K
CEBEpHOW TrOCYyJapCTBEHHOM TIpaHULE B CeBepo-3amaJHod 4vactu Monronuu. B ueHTpansbHON YacTu
MOoHroMuM OHa MPOTATHBAETCS IO FOKHBIM CKJIOHAM xpeOrTa XaHrail. BocTrouHee xpeOTa rpaHMIIa JICKHT
Mexay 46 u 47° ¢.111. ¥ TOJBKO Ha BOCTOKE TEPPUTOPHH OHA OIyCKaeTcs K ory a0 45° c.ur. Takum obpasom,
6 oecsmunemue 1992-2001 z2. nepuoo ¢ 3enenotl pumomaccoli Hudice NOPO2OBOll GEUYUNbL NPEGLICUL OOUH
Mecsy 8 CeBEpHLIX IKOCUCMEMAX OYeHb CYXUx cmeneu, a 6 yeHmpanvHou uacmu Moneonuu nepuoo
nPUOIUZUICS K OOHOMY Mecsayy 8 akocucmemax cyxux (Oeprosunno-snaxoswvix) cmenei (puc. 3,Ipunosicenue
3) u x 0.5 mecsiya 6 camvix 102CHBIX IKOCUCTIEMAX 3ACYWIUBLIX (DAZHOMPABHO-OEPHOBUHHO-3TIAKOBBIX)
cmeneil (puc. 4, Ipunosicenue 4).

Hanosxxenne kapt nanmiadTHO-IKOJIOTHUECKOTO PAHOHUPOBAHUS U MEPHOJIA ¢ 3eJeHoN puToMaccoit He
NPEBBIIIAIONICH TOPOTOBYIO BEIMYMHY COJICPKHUT WHPOPMAIMIO O PaliOHaX, B KOTOPBIX H3MEHEHHUS Mepruojia
B CPaBHHMBaeMbIC JCCSATUICTUS He3HAUUTENbHbI. K TakuM palioHaM MOXXHO OTHecTH [ 00u-3aanraiickuit
(EVI1-2) u T'oou-Anamansckuit (EVI-3) (puc. 1). B 9T0#i cBA3M BaXKHO BBIACIUTH 30HATBHBIC SKOCUCTEMBI, B
KOTOPBIX MPOUCXOAUT PEe3KOe U3MEHEHHE neproa B mpoctpancTse. Kak mokaseiBaet puc. 5 (Ipunokenue
4), MakcHUMallbHOC W3MCHEHHE IEpUOJa OTMEYaeTCs B ITI0JIOCE FOKHO-NYCTHIHHBIX JKOCHUCTEM. 37eCh B
HaIlpaBJICHUU C CeBepa Ha for mepuoj Bo3pacteT oT 1.5 mecsueB 1o yeTbipex (Mepexoj OT HKENTOro K
TEeMHO-(QHOJICTOBOMY IIBeTY). HecMOTpst Ha TO, 4TO pHC. 5 XapakTepusyeT CHTyaluo aecstuiaetus 1982-
1991, 30Ha pe3Kkoro M3MEHEHUs MeproJia B cIeayolIee IeCITIIeTHE HaOMI0JaeTesl B 3THUX JKe DKOCHCTEMax
no Mepuauana 102° B.11., a BOCTOYHEE B MIOJIOCE CPEIHEITYCTHIHHBIX SKOCUCTEM.

Jns W3yveHus TUHAMHUKH COCTOSIHUS PACTUTEIHHOTO MOKPOBA TMPEJICTABISACT WHTEPEC BBISBICHHE
30HAJBHBIX IKOCHUCTEM, B KOTOPBIX OTMEUAIOTCS HAMOOJBINE U3MEHEHHS TEPHUOIa ¢ 3eJICHON (puTOMacCoi
Hiwke noporoBoit. Ha puc. 6 u 7 (Ilpunokenne 5) 1BETOM MOKa3aHO W3MEHEHHE TEPHOJA B JICCATHIICTHE
1992-2001 rr. mo cpaBHEHHIO C TNpenblgynieM aecsiTuiaeTueM. KOpHYHEBBIMH OTTEHKaMM IIOKa3aHO
YBEIUYCHHE TEPUOJA, & KEITO-3eJCHBIMU — COKpAIlleHHe. M3 pucymkos GuoHo, 3amemuoe y@enudenue
nepuoda na 0.5-1 mecsaya 6 nocreounee Odecsamunemue no cpasHenuro ¢ npeovioyuum. OHO npousouLio
APEUMYUECBEHHO 8 IKOCUCEMAX OYeHb CYXUX (MOLYKYCMApHUUKO80-0ePHOBUHHO-31AKOBbIX) cmenell U 8
IKOCUCTNEMAX NYCIMbIHHBIX CIEeNell.

Hapsiny ¢ pacmmpenneM TeppuTOpru ¢ 3eJeH0l (pruromaccoil HMKe TTOPOroBOi Ha CeBep, B IMOCIETHEE
JecAaTUIeTHe HaOJIIoJaeTcsl HEKOTOpOe COKpallleHHe MEepHoia ¢ MOPOroBol (UTOMAcCOd B IOrO-3amagHoN
yacti Mouronuu (0COOCHHO B BOCTOYHOW YaCTH MOJIOCHI F0)KHO-MTYCTRIHHBIX 3KocHcTeM) (puc. 6;7). Paiton
YMEHBIICHUsI IEPUOJIA JISKUT MEX]y TOCYIapCTBEHHON rpanuiield MOHIoJIMH Ha FOT0-3ama/ie 1 MEpUIHAHOM
104° B.n. B HEKOTOPBIX JIOKAJIBHBIX MECTAaX 3TOTO paliOHA MEpUoJ]l YMEHbIIMICS no4Tu Ha 1 mecsu. Taxum
006pasom, 8 nocireouee decsmunemue OMMedaIoCh NPOOSUNCEHUE 2PAHUYBL C 3eNeHOU PUMOMACCOU HUdice
nOpP0206OUl GeNUUUNbL HA Ce8ep U Yy8eaudenue ee nNepuood 6 Haubolbuiell CMmeneHu Ha 1020-80CHOKe
Lenmpanvro-Asuamckozo peeuona. Jlannvlii pesynbmam ceudemenbcmeyem 00 YCULeHUu Ha Mou
meppumopuu npoyeccos apuousayuu. OOHOBPEMEHHO HAONIOOANOCH NIOKATIbHOE COKpaujeHue nepuooda ¢
3eNeHou  humomaccoi Hudce nopocosou  eenuuunvt  (ociabnrenue  apuousayul) 60 EHYMPUSOPHO-
KOMIOBGUHHBIX PALOHAX PeSUOHA.

3AKJIFOUEHUE

CoBMeCTHBII aHanmM3 KapThl JaHAIMA(THO-IKOJOTHYECKOTO palioHHpOBaHWS MOHTOIUHM, KapT
30HANBHBIX OJKOCHCTEM H TeorpaduuecKkoro pacIlpeleNeHnusl IeproAa C 3€JIeHOM (uToMaccod He
npessiniaromniei moporosoit semuunasl (NDVI < 0.07) mo3somser cuenars ClIeayonme BEIBOIBL

HdecsaTuneTHne U3MEeHEHHsT UTOMACCH BOJIU3U €€ MOPOroBOr0 3HAYEHHS JIOMUHHPYIOT B MEPEXOAHOM
MOJI0CEe MEXIy JIaH A THO-OKOJIOTHUECKUMH perHoHaMu: LIeHTpaabHO-A3MAaTCKUM U JISKAIIIMHU CeBEpHEe
LentpanpHo-MonronsckuM u Jlaypcko-BocTouHo-MoHromsckuM. MekaeKaHble U3MEHEHUsT (UTOMACCHI
HMMEIOT 30HAJIbHBIM XapakTep.

Tepputopuss ¢ QuromMaccoli HWXE MOPOroBoi BenuuumHbl B nepuon 1992-2001 rr. 3ameTHO
pacmmpunach K ceBepy mo cpaBHeHuio ¢ mepuogoM 1982-1991 rr., 94To KOCBEHHO CBHIETEILCTBYET 00
YCHIIEHUH apUIN3alliy B TIOCIIEHEE JeCATUIIETHE.

B nepuon 1982-1991 rr. rpaHuna ¢ ¢puTOMaccol HHXKE IMOPOTOBOM BEIHYMHBI MTPOXOJWIIA B IpeJesiax
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pacpOCTPaHEHUs] 3KOCHCTEM OYEHb CYXHX (MOJYKYCTapHHUYKOBO-ICPHOBHHHO-3]IAKOBBIX) CTEMCH, a B
nepuon 1992-2001 rr. oHa cMecTHJIach B FOKHYIO IIOJIOCY 30HAIBHBIX HKOCHCTEM 3aCyIUTUBBIX
(pa3HOTpaBHO-EPHOBHHHO-3JIAKOBBIX) CTEMEeW M MPUOIM3WIACH K IOKHOW TpaHUIE PacHpOCTpaHEHHs
9KOCUCTEM (JIePHOBHHHO3JIAKOBBIX) cTemneil Ha BocToke Monronuu. Takum 06pa3oM, yKka3aHHbBIC 30HAIbHBIC
9KOCHICTEMBI MOXXHO PacCMaTPHUBATh KaK SKOTOHHBIE C HanOoJee JMHAMUYHBIMI U3MEHEHUSIMA  (PUTOMACCHI
BOJIM3U €€ TOpPOTOBOIM BEIMYHMHBL. DTH 3KOCHUCTEMBI MOXKHO PacCMaTpHUBaTh B KAadecTBE TPHUITEPHBIX,
HW3MEHEHHE (UTOMACCHl KOTOPHIX B CBA3M C QHOMAIMSMH OCAJKOB MOTYT KaK MOAJEPKHUBATh HPOLECCHI
apuan3anuy mMpu (GUTOMACCE BBIIIE MOPOTOBOW BEIMYUHBI, TaK M CIACPKUBATh WX MPU (UTOMACCE HIDKE
MOPOTrOBOM BEJIMYUHBI.

MexaekagHoe n3MeHeHne (puToMacchl HUXKE MOPOTOBOM BENWYMHBI HEOAHOPOIHO HA TEPPUTOPUU. B
MOCTIe/IHeE JIECATIIIETHE OH BO3pacTaeT B JKOTOHHOHM IOJIOCE MEXIY pPEerHOHAMH W YMEHBIIAeTCs BO
BHYTpUTOpHO-KOTIOBUHHBIX paiioHax ['00u-AnTalickoi 00acTy.
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THE STUDY OF VEGETATION DYNAMICS IN SOUTHERN MONGOLIA USING NDVI DATA
© 2004. P. D. Gunin*, A. N. Zolotokrylin?, A. A. Vinogradova?, S. N. Bazha'

YInstitute of Ecology and Evolution, RAS, 119071 Moscow, leniskiy prospect, 33
2 Institute of Geography, RAS, 109017 Moscow, Staromonetny per., 29

In the present report the results of study of green phytomass dynamics having the ecotone character in
zonal ecosystems are considered. They will be localized near borders between discriminating by
humidification of landscape-ecological regions and zonal-subzonal strips (Ecosystems of Mongolia, 1995).
The purpose of the investigation is revealing zonal ecosystems, which green phytomass, as a result of
demurs of climate and anthropogenic pressure on pastures decreases up to threshold value and becomes
lower than that within the last decades. For this purpose electronic maps of average parameter of green
phytomass threshold for separate decades (1982-1991 and 1992-2002), and difference of parameters between
decades are constructed.

Joint analysis of the map of the landscape-ecological geographical zoning of Mongolia, maps of zonal
ecosystems and geographic distribution of the season with green phytomass not of superior threshold size
(NDVI< 0.07) allows to make the following conclusions:

Ten years' phytomass changes close to its threshold value are dominate in a transitory strip between the
Central-Asian and laying to the North Central-Mongolian, Dahurian-Eastern-Mongolian landscape-
ecological regions. The interdecade phytomass changes have zonal character.

The territory with the lower than threshold size phytomass notably extended to the North in the season
of 1992-2001, in comparison with the season of 1982-1991, that indirectly testified to intensifying aridisation
per the last decade.

In the season of 1982-1991 the border with lower than threshold size of phytomass passed in limens of
diffusion of very dry steppe ecosystems (semidwarfshrub-tussocky-cereal), and in the season of 1992-2001 it
shifted to a Southern strip of zonal droughty steppe ecosystems (mutleygrass-tussocky-cereal), and has come
nearer to the Southern border of diffusion of steppe ecosystems (tussocky-cereal) on the East of Mongolia.
Thus, the indicated zonal ecosystems can be considered as the ecotone with the most dynamical phytomass
changes near its threshold size. These ecosystems can be considered as trigger, the phytomass change, which
in connection with anomalies of deposits, can be sustained by aridization processes at the phytomass above
threshold size, and constrain them at phytomass below than threshold size. The interdecade phytomass
change lower than threshold size is impure on the area: in next decade it grows in ecotone strip between
regions and decreases in Intermountain-Hollow regions of the Gobi-Altay Range.
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C cepemunbl XX BeKa CTENHBIE 3KOCHCTeMBI EBpasun moaBepriimch HHTEHCHBHOMY aHTPOIIOTCHHOMY
BO3ICHCTBHIO, YTO OBUIO OOYCIIOBICHO KOMIUIEKCOM UX MPUPOAHBIX CBOMCTB, OJarONpPUSATHBIX st 0OUTaHUS
YeJoBeKa M JUIA XO3SMCTBEHHOTO OCBOCHHUS TEPPUTOPHH. Pe3ynbTaroM SBHIOCH MPAKTUYECKU IOTHOE
YHHYTOXXEHHE CTENHBIX dKocucTeM B Bocrounoii EBporie, 3HaunTenbpHas ux TpaHchopManus B 3amajHoi
Cubupn, Kazaxcrane wu 3abaiikambe. B MoOHronnu cremHble 5KOCHCTEMBI HE YTPAaTHIA CBOETO
€CTECTBEHHOT'0 MOTEHIINAJIA, YTO CBA3aHO C reorpaguyeckuM MOJ0KEHUEM CTPaHBbl, €€ MaToHACENEHHOCTHIO
U COXpaHEHHEM TPAAUIMOHHOTO YKHBOTHOBOAYECKOro ykiana. OIHAKO M 3[eCh YMEPEHHBIM HapyIICHUSIM
moasepxeno 50-60 % mact6mmy, cuabHbIM - 20-25 % (I'ymum u ap. 1998). B mocneanee mecATHieTHE
YCUIMBILIAsiCS HAarpy3ka W3MEHWIA NPUPOJHOE PABHOBECHE W, B CBS3M C MOBBIIICHHOW YSI3BHMOCTBHIO
CEeMUApUAHBIX M apUIHBIX JKOCHCTEM, CHOCOOCTBYET HMX JAerpajallid M OIyCTHIHWBAaHHIO. JTO OBLIO
CBSI3aHO, B IEPBYIO OYepe/b, C POCTOM YHCICHHOCTH J>XMBOTHOBOJOB (apaToB) BO MHOTUX pPErHOHax
MoOHTOJINY, YTO TO3BOJIMJIO paccMaTpUBATh 3TOT MPOLECC KaK «KHBOTHOBOAUYECKHH Oym», MPUBEAIINHA B
HACTOsIIIee BpeMs, MO0 MHEHHUIO pAda aBTOPOB, K «HACTOSIIEH PEBOJIONMU» B CEIHCKOXO3SHCTBEHHOM
cekrope okonomuku crpanbl (Muller, Bat-Ochir, Bold, 1996; TI'paiiBoponckmii, 1997). Tak, mo
CTATHCTUYECKUM JaHHBIM, y’ke B KoHIe 90-X roI0B YHCIIO ceMel )KUBOTHOBOAOB M YHCIEHHOCTh HACETICHUS
yBEIMUMINCH B 2.5-3 paza mo cpaBHeHuto ¢ koHuoM 80-X ronoB, a obiiee morojioBse ckota - B 1.5 paza - ¢
23.0 mo 35.0 muH. rosos (State of the Environment, 2002; Mongolia Environment Monitor, 2003). Cinatoe
pa3BuTHE MH(QPACTPYKTYPHl B XMBOTHOBOJUECKOM XO35iCTBE, 00ECHEYMBAIOIICH CBOCBPEMEHHBIH COBIT
CEIIbCKOXO3AUCTBEHHOW TPOMYKIIMK, TPHUBEIO K HEOOOCHOBAHHOMY C OKOJOTHMYECKONW TOUYKU 3pEHUs
YBEIMYEHHIO YHCJICHHOCTH MEJKOTI0 pOoraToro cKoTa B HEHTpajbHOM yacTd Monronuu. [Ipexae Bcero 3To
HaOJro1aeTcsi B OONBIIMHCTBE COMOHOB bynranckoro, Cenenrunckoro u LleHTpanbHoro aiimakoB. OOree
HOT0JIOBBE CKOTa BO3POCIO 3/1ech B 1.5-2 pa3a ¢ OHOBpEMEHHBIM M3MEHEHHEM CTPYKTYphI cTaj (oTap) B
CTOpPOHY YyBenuueHus: B 3-4 pa3 MOroyioBbs K03. B CBs3M € 3THM, K aKTyaJbHBIM HAaIlpaBICHUSIM
UCCIICIOBAHUI OTHOCSATCS: BBISBICHUE OCHOBHBIX 3aKOHOMEPHOCTEH TpaHC(OpMAIM M pacrpoCTpaHEHUS
HapyIICHHBIX 3KOCHCTEM; YCTaHOBJEHHE CHEIU(HUKN X042 M HAIPABICHHOCTH JETPAJAIMU Pa3HBIX THUIIOB
IKOCUCTEM; TIOMCK ITyTel, 00eCHeuMBAIOIIUX ONTHMAaIbHOC (DYHKIMOHHPOBAHHE JKOCHUCTEM C YUYETOM
XO35HCTBEHHBIX ¥ IPUPOJOOXPAHHBIX 33/1a4.

Ilenms HacTosimiel pabOTHI - BBISIBIICHUE OCHOBHBIX OCOOCHHOCTEH Ierpalalliid Pa3HbIX THUIIOB CTCITHBIX
9KOCUCTEM MOHTOJMH C HCIOJNB30BAaHHEM OIEHKH BHAOBOIO pPa3HOOOpa3Wss W BEIMYUHBI IOJIE3HON
NPOAYKIHMH, Haubojee IMOJHO OTPAXKAIOIIMX KaK COBPEMEHHOE COCTOSHHE OCHOBHBIX KOMIIOHEHTOB
9KOCHCTEM - PACTHTEIBHOCTH W IO0YB, TaK M JKOJOTMYECKOE COCTOSHHE SKOCHCTEM B LEIOM, a TaKKe
1eNIeco00pa3HOCTh  JaNbHEHIeH WHTEHCH(HUKALUK JKUBOTHOBOJYECKOTO U  CEIbCKOXO3SHCTBEHHOTO
UCIIOJIb30BaHMsl 3eMenb. PaboTa ocHOBBIBaeTCSi Ha OOOOIICHMH OPHIMHANBHBIX TOJIEBBIX MaTEepHaJIOB,
COOpaHHBIX aBTOpaMH, a TaKXKe IPYTMMH HCCIEIOBATeIsIMH B TEYEHHE NPOJOIDKUTEIBHOIO TepHoaa
BpEMEHH B cocTaBe POCCHIICKO-MOHTONBCKON KOMIUTCKCHOU Owmonormueckor skcneammuun PAH m AHM,
OMyOJIMKOBAaHHBIX KapTOrpa)uuecKux HCTOYHHKOB, a TaKXKe JUTepaTypHbix naHHbix. B 2003-2004 rr.
pa3paboTKa 3TOro HampasjeHus npoBoauiack B pamkax [Iporpammer [Ipesuanyma PAH «Hayunbie ocHOBBI
COXpaHeHUs! OMOpPa3HOOOpaAZHI».

B MoHronun cTemHble DKOCHUCTEMBl HWMEIOT IPEUMYLISCTBEHHOEC paclpOCTpaHEHHUE, 3aHUMas
840897.9 kv®, uro cocraBmser 53.8 % or oOuwieit mromamu crpaHel. OHH Pa3BHBAIOTCA B YCIOBHSX
yIBTPAKOHTHHEHTAIBHOTO ~ KJIUMaTa, OOYCJIOBJICHHOTO HAJIMYMEM MOIIHOTO 3HMHEro A3HaTCKOTo

* Pa6ora Beimonuena npu noguepxke ITOU Tpesunuyma PAH «HayuHble OCHOBBI COXpaHEHHsi OMOpasHOOOpa3Ms
Poccun, Tema 5.3.
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AHTHIMKIIOHA, CIIOCOOCTBYIONIETO DPA3BUTHIO KPHUOTEHHBIX IPOLECCOB M HAIUYHMIO TTOYBEHHO-TPYHTOBOI
MEpP3JIOTHL.

CornacHo kounenuuu E.M. JlaBpenko (JlaBpenko u ap., 1991) o xapakrepe pacTUTEIBHOCTH H
audQepeHIanuy  CTEMHOW 30HBI EBpasun Ha TeppuUTOpHH MOHTOJIMH, TPAIMIMOHHO BbIAEIIETCS 6
BBICOTHO-TIOSICHBIX M [IPUPOJHO-30HAJBHBIX THIIOB cTeneil  (Kpruo(UTHO-pasHOTPABHbIE, JIyTOBBIE,
Pa3HOTPaBHO-ICPHOBHHHO3IAKOBBIE, CYXHE JIEPHOBHHHO- W KOPHEBHIHO3JIAKOBBIE, OMYCTHIHEHHBIE W
nycteiHHble. C [ENbl0 MPOBEICHUS HWHBEHTAPU3AIMU CTENHBIX PACTUTENBHBIX COOOWIECTB € YYETOM
JTaHImadTHO-KIMMATHYECKAX [IapaMeTPOB TMPUPOIHON Cpelsl HaMH ObUI MPOBEAEH aHaiM3 KapThl
“Ecosystems of Mongolia” (1995) u mo pe3synpraTaM aHaiW3a yTOYHEHA KIACCH(DUKAIIUS CTEMHBIX
OKOCHCTEM  HAa  OCHOBE  HMX  TeoMop(oJIoro-oporpaguueckoro  MOJOXKEHHA M yCJIOBHM
BiaroremoobecmneuensocTu (Tadi. 1).

Taoaumua 1. TmaporepMuueckuii pPEeXHM CTEMHBIX dKockucteM Monronmuu (o bepecuesa, Paukosckas, 1978;
Namkhaijantsan, 2000). Table 1. Hydrothermical regime of Mongolian steppe ecosystems (according to Bepecuega,
Paukogrckast, 1978; Namkhaijantsan, 2000).

TepMuUueCKUN pexuM Ocaaku WHnekcbt

[Tepuon
¢ t>5° Xrox R/Lx 1k

OCHOBHbIE THITBI CTEITHBIX
IKOCHCTEM t twi trox A

1. YBnaxHeHHEIE,
KpHO(UTHOPA3HOTPABHO-
JICPHOBUHHO3/IAKOBbIC
(ropHbie)

2. YMepeHHO-BIIaKHBIE,
3J1aKOBO-Pa3HOTPABHbBIE
(myroBeie) Ha
YEPHO3EMOBHJIHBIX TTOYBAX
3. YMepeHHO-CcyXue,
pa3HOTPaBHO-
JICPHOBHHHO3JIAKOBBIC HA
TEMHOKAIITAHOBEIX [T0YBAX
4. Cyxue,
JIEpHOBUHHO3JIaKOBBIE Ha -20.0 21.5 05 | 415 165 200 5.0 135-160
KaIlITAHOBBIX [TOYBAX
5. OueHs cyxue,
MOJYKYCTApHUIKOBO-
JICPHOBHHHO3IAKOBBIC -18.5 21.7 1.3 | 40.2 175 150 6.0-7.0 >160
(omycTHIHEHHEIE) Ha
CBETJIOKAIITAHOBBIX MOYBAX
6. Cepxcyxue,
MOJYKYCTapHUYIKOBO-
JIEPHOBUHHO3JIAKOBBIC
JICPHOBUHHOJYKOBBIC
(mycThiHHBIE) HA OYPBIX
OYBaX

-21.0 | 10-12 | -3.0 | 32,5 | 120-125 | 350-400 | 1.3-1.5 <80

-22.8 175 | -15 | 40.3 | 135-150 300 1.7-2.0 | 80-100

-21.8 20.0 | 0.2 | 418 160 250 2.6-3.0 | 100-120

-19.0 230 | 34 | 425 185 120 7.5-10 >160

[pumedanune. 1-6 - HOMepa 30HAMBHBIX THIOB 3KocucteM (cM. [pumoxenue 6); t) - cpeIHEMHOTOJIETHSASA
TeMIepaTypa Bo3yxa B sHBape; tyy - TO e B HioIe; tr,; - TO 3Ke 3a rof; At - romoBas aMIuIUTya Bo3ayxa 3a rog; t > 5
- MPOIOJDKHUTEIBHOCTh Neproaa (IHK)C TeMIlepaTypoil Bo3myxa 6onee 5° X - cpeaHeroqoBas cymMma aTMOC(EpHBIX
ocankoB (Mm); R/LX - unznexc cyxoctd; IK - uHICKC 3UMHEI KOHTHHEHTAIBHOCTH.

Kak crnemyer u3 TaOiMLbl, CTEMHbBIE 3KOCHCTEMBI B CBSI3U C HAXOXKICHHEM B 3UMHUHN NEPUOI B 30HE
BBIXOJIAKUBAHUS MaJIO OTJIMYAIOTCSI MEKAY COOOH 10 TePMHUUYECKOMY peXuMy. B TO ke Bpems pa3nudus 1o
YCIIOBUSM YBIQXHEHHS TOBOJBHO 3HAYUTENBHBI, TaK, 110 TOAOBBIM CyMMaM OCAJKOB ITOJ30HAIbHBIE THIIBI
9KOCHUCTEM MOTYT paznuyarbesi B 2-2.5 pasa, a o mHAEKCY cyXocTH B 5-7 pa3. OCHOBHBIM THUIIOM CTETHBIX
9KOCHUCTEM COOTBETCTBYIOT CIEAYIOLIME THUIBI yCIOBUI YBIa)KHEHUS. yBIAXKHEHHBIE, YMEPCHHO BIIAKHBIC,
YMEpPEHHO CyXHe, CyXue, OueHb cyxue u cepxcyxue ([Ipunoxenue 6).

B Tabnune 1 npuBeaeHs! AaHHBIE MO MIKWPOTHBIM IOJIOCAM, PACIIONOKEHHBIM K BOCTOKY OT MEpHAMaHa
105° B.1.

CypoBbIe yCIIOBHS OIPEAETIN OOCHHCHHBIH COCTaB (hJIOPUCTUIECCKUX KOMIUICKCOB, MpeobIagaHme
cpenu Hanbosee PUTOLCHOTHYECKH aKTHBHOM yacTu ¢uiopsl BUa0B ¢ LleHTpansHoaznarckum, MaHwKypCKo-
JaypO-MOHTOJILCKUM U J[aypo-MOHTOJILCKMM TUIIAMU apeaiios (Tal. 2).
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B uncno oCHOBHBIX TOMUHAHTOB PAaCTUTEIBHBIX COOOLIECTB CTEIHON 30HBI MOHIOJIMH BXOIAT 22 BUJA,
U3 KOTOPBIX / BHIOB KyCTapHHKOB pola Kaparad, 14 BHIOB 37aKkoB, oTHocsmmxcs K 4 pomam (Stipa,
Festuca, Cleistogenes u Agropyron); oaun Bua - k pasHorpasbto - Filifolium sibiricum. B mpouecce
AHTPOIOTCHHOI TpaHC(HOpPMAIMU COCTaB JOMHHAHTOB YBEIMYWICS 3a c4yér KycrapHuka Amygdalus
pedinculata, xycrapumuka Artemisia frigida u 4-x BumoB TpaB: m3 pasHoTpaBbs - Potentilla acaulis, P.
bifurca, us 3maxoB - Leymus chinensis, u3 ocox - Carex duriuscula.

Taéaunma 2. OCHOBHBIC JOMHHAHTBHI CTEIHBIX cooOmecTB [laypo-MOHTONBCKOM MOm0o0IacTd M CTEMHOW 001acTu
EBpasun (o Crenn Empasum, 1991). Table 2. The principal dominants of steppe communities in Dauric-Mongolian
under-zone and steppe zone of Eurasia.

JdoMuHaHTBI Tunel apeasioB IToa3oHanpHas NpUYPOYEHHOCTh
Filifolium sibiricum JlaypcKo-MOHTOJIECKHI JIyroBsie cTenH, meTpOPUTHBIN BapHAHT
Stipa baicalensis MaHBYKYPCKO-/1ayPCKO-MOHT OJIbCKH JIyroBsie cTenu
Stipa grandis MaHBYKYPCKO-/1ay PCKO-MOHT OJIbCKHit JIyroBBIe CTEMH, TEMHUIICAMMO(UTHBIN
BapUaHT

Stipa krylovii MaHpWKYPCKO-1aypCKO-MOHIOJIbCKUI Cyxue crenu
Stipa gobica .

- ]_[eHTpaﬂ])HOSBI/IaTCKI/II/I OHyCTI)IHeHH])le 1 IMYCTBIHHBIC CTCIIN
Stipa glareosa
Festuca lenensis MOHT0JIBCKO-BOCTOYHOCHOUPCKHIA [opHbie cTemnu

BocTrounonpuuepHoMopcko-

Cleistogenes squarrosa .
Ka3axXCTaHCKO-MOHI'OJIbCKHUHN

YMepeHHO CyXHe - CyXUe CTeH

Cleistogenes songorica I{eHTpanbHOa3HATCKUI ITycThIHHBIE CTENH
Agropyron cristatum BocrouHonaeapKkTHUECKUii JIyrossle, TUIIMYHBIE U CYXUE CTENH
Carex duriuscula CubupCKo-1aypCKO-MOHTOJbCKUI Cyx#e M IyCThIHHBIE CTENH
Artemisia frigida INaneoapkruueckuit Crenu, TOpHBIC CTENU

. . JIyroBele - cyxue cTemnH, B TOM YUCIIe
Caragana microphylla JlaypcKo-BOCTOYHOMOHTOJIbCKHU

reMUIIcaMMO(HUTHBIC BAPHAHTEI

Caragana pygmaea Jlaypcko-MOHTObCKHi JIyroBele - cyxue crenu
Caragana stenophylla JlaypcKo-MOHTOJIbCKH I JlyroBele - cyxue cTenu

CeBeporoOmiiCKo-F0KHOMOHTOJIECKUH,

Caragana leucophloea
B TOM 4YUCJIC HcaMMO(bI/ITHLIe BapUaHTbI

OueHb CYXHE CTCIH U ITYCTbIHHBIC CTCIIN

Caragana bungei 3ana JHOMOHTOJIbCKHUH OueHb CyXHe CTeNH M MYCTHIHHBIE CTENH
OueHb Cyxue CTenu U IyCThIHHBIC

Caragana korshinskii CpennexyaHrefckuii CTEIH, B TOM YHCIIE
reMHUIICAaMMO(UTHBIC BApHAHTEI

Caragana spinosa 3ama THOMOHT OJTbCKHIA OdeHb CyXHe CTeI! B ITyCTHIHHBIE CTEITH

XapakTepHO OTCYTCTBHE B TPaBOCTOSX 3(PeMepoB M 3(PEeMEpOHIOB, Pa3BUTHE BO BIAXKHBIC TOJBI
CHHY3UH OJHOJIETHHX TojbHeH (Artemisia adamsii, A. scoparia, A. pectinata, A. palustris) u gpyrux omHo-
nByneTHukoB - Chamaerhodos erecta, B mycTeiHHBIX cTemsix - Eragrostis minor, Aristida heymannii u mp.
(JTaBpenko, 1973).

TpaauuoHHON (OPMO¥ UCTIONB30BaHUS BCEX CTEMHBIX DKOCUCTEM SIBIIAETCS MAcTOUIIHASA. B TyroBbIX U
YMEPEHHO CYXHMX CTEIsIX MPOBOJAT BBHIOOPOYHOE CEHOKOIICHUE, B yMEpeHHO-Cyxux cremsax B 60-70 rr.
pa3BHUBaNOCh OOTrapHOE 3emileAeue, IpU KOTOPOM IUIONIA[h MaXOTHBIX 3eMenb gocturiaa 11570 KM?, 4TO
cocrasmio 0,75 %. B HacTosimiee Bpems OoJiee IOJIOBUHEI 3TUX 3eMEITb SBISIFOTCS 3alie)XHbIMu. CenuTeOHbIe,
PEKpeanoHHbIC U TEXHOTEHHBIC 9KOCUCTeMbI OXBaThiBaloT MeHee 0,5 % oT mioranu cremnei.

CoBpeMeHHOe COCTOSIHNE U CTelleHb HAPYIIEHHOCTH MACTOMIIHBIX IKOCHCTEM CTEIHOI 30HbI

Okocucmemvl Kpuogumuwvix (KpUuoghumHopazsHOmpagHo-0ePHOBUHHO3NAKOBHIX GbICOKO2OPHBIX) CMmenell
3aHMMAIOT HeOOJNBIIYIO IIIOMNIAb, UX JOJS OT IUIONMAJNA BCEX CTEMHBIX dKOCHCTEeM cocTaBisieT 2.5 %. OHu
HUMEIOT JHUCIIEPCHOE PACIpPOCTPAaHEHHUE; TATOTCIOT K HauOoJiee BBHICOKMM XpeOTaM MOHTOJIBCKOTO AJTas,
MaccuBaM FOsxuoro Xanrast u MexropubiM koTiosuHam (IIpunoxenue 6; Karamysheva, Dashnjam, 1990;
Karamysheva, Khramtsov, 1995). TI'opHo-cTenmHbIe 3KOCHCTEMBI OTIMYAOTCS HU3KHM THUIOJOTHYCCKUM
pasHoOOpa3ueM - TMPEJCTaBICHBl OJHHUM THIOM - KpHO(QUTHOPa3HOTPABHO-JCPHOBUHHO3ITAKOBBIMU
(k0Ope3reBO-TUITUAKOBBIMH, THITYAKOBBIMU, MSTIMKOBBIMH, JKHTHSKOBBIMH M Mp.) CTEISAMH, MECTAMH C
y4acTHEM TMOJYIICYHUKOB W 3apociell MOXOKCBEJIbHHKA, HA TOPHBIX CTEMHBIX TEMHOI[BETHBIX
rpyborymycHpIX TouBax. OHHM HaWmMeEHee TpaHC(HOPMHUPOBAHBI BO3IEHCTBHEM dYeJOBEKa, MPeodIamaroT
Henapyuienssie (I cramust aurpeccun) u cinabo Hapymenusie (11 cragus) sxocucremsr (Tadm. 3).
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Ta6auna 3. [T1o1maau OCHOBHBIX THUIIOB CTEIHBIX 9KOCHCTEM MOHTOIMK HA Pa3sHBIX CTAIAMSX MACTOUIIHONW TUTPECCHU
(mo Ecosystems of Mongolia, 1995). Table 3. Territories occupied by primary types of steppe ecosystems in different

MUKIJISIEBA, I'VHUH, CJIEMHEB, BAXA, ®PAKXNPE

stages of pastoral digression.

o [Tnomans Cmaouu ouzpeccuu
- 3KOCHCTEM, KM I I T v \V
20229.67/ 10842.97/ 7083.24/ 2096.77/ 206.69/ 0.00/
1 2.47 53.60 35.01 10.36 1.02 0
) 107433.89/ 29682.85/ 32389.14/ 38644.11/ | 6705.60/ | 41.69/
13.09 27.63 30.15 35.97 6.24 0.04
3 185323.87/ 12409.97/ 96640.31/ 58389.40/ | 15336.02/ | 47.98/
22.58 6.70 52.15 31.51 8.28 0.02
A 232376.00/ 15532.65/ 150968.76/ 56796.16/ | 978150/ | 211.97/
28.31 6.68 64.97 24.52 4.21 0.09
139368.54/ 26341.65/ 77343.98/ 31648.03/ | 4034.86/ | 0.00/
5 16.98 18.90 55.50 22.71 2.90 0
6 156165.92/ 30759.86/ 93556.18/ 33938.16/ | 1146.85/ | 0.00/
19.03 19.70 59.91 21.73 0.73 0
125569.95/ 457981.61/ | 221512.63/ | 37211.52/ | 301.64/
Beero 840897.89 14.91 54.44 26.22 4.41 0.04

IMpumeuanne. Ne 1-6 - tumsr skocuctem (cM. Tabm. 1 u Ilpunoxkenue 6); B sueiikax TaONUIBI YKa3aHbL B
qpCIMTENe - 3aHHMaeMas IUIOMagh dKocucTeM (KMP); B 3HAMEHATese - 10N 3aHMMaeMoii miomanu (%). Haspanus
OCHOBHBIX THITOB KOCHCTEM ITpHBe/IeHHI B Ta0I. 1.

Okocucmemvl yMepeHHo 1axiCcHbIX (31aK080-pa3HOMPAsHbIX 11y206bix) cmenel 3aHuMaioT 13.1 %
IUIOIIAAN CTEMHBIX SKocucTeM. OHU PacIpOCTPaHEHbI MPEUMYIIECTBEHHO B CEBEPHOW 4YacTH MOHIONHH,
KPYITHBIE MAacCHBBI BcTpedarorcsi 10 mupotsl 45°40" c.ir. JIyroBble cTenmM pa3BHBAIOTCS B CPEAHETOPHSX
XaHrasi, B ceBepo-3amajHON 4YacTH MOHTOJIbCKOrO AuiTas, Ha €ro CeBepO-BOCTOYHOM MAaKpPOCKJIOHE, B
CPEIHETOPhAX M HHU3KOTOPHIX OrO-BOCTOYHOTO M BOCTOYHOTO XOHTeEs, 3aMaJHbIX MPEArophix XWHraHa
(Karamysheva, Dashnjam, 1990; Karamysheva, Khramtsov, 1995; Ilpunoxkenue 6). TpaBocron
cOpMHPOBaHbI KOPHEBHUIHBIMH M PBIXJIOKYCTOBBIMH ME30KCEPODMIBHBIMU U KCEPOME30(PHIbHBIMH
BU/IaMU 3]IaKOB U Pa3HOTPABBSI.

JlyroBele cTemu mpejCTaBieHBl Tpems THIaMH. M3 HHX 00oratopazHOTPaBHO-OCOKOBO-3JaKOBbIE H
371aKOBBIC Ha JIYyrOBO-4EPHO3EMHBIX IMOYBAX M 4YepHO3EMax, a Takke MeTpOo(UTHBIE OGOraTopasHOTPABHO-
371aKOBO-TIM)KMOBBIE, KycTapHukoBble (Amigdalus pedunculata) cremu Ha ropHBIX YepHO3EMax MeHee
HApYIIeHbl, YeM MCAMMO(HUTHBIE Pa3HOTPABHO-3JIAKOBO-MIMKMOBBIC, TIOJBIHHBIE M KyCTAPHUKOBBIC
(Amigdalus, Ribes sp., Ulmus pumila) crenu Ha 1yroBo-4epHO3EMHBIX MECYaHbIX MOYBax. [10 CpaBHEHHIO C
JPYTHMH CTEIISIMH JIyTOBBIE CTENH HauOoJiee 3HAYMTEILHO N3MEHEHBI BO3/ICHCTBHEM YeJIOBEKa - OOJIBIIYIO
4acTh 9KOCHCTEM MOXHO oTHecTH K |11 ctagnu murpeccun.

Dkocucmemvl ymepenno cyxux (PasHompagHo-0epHOBUHHO3LAKO8bIX) chenell TI0 pa3MepaM 3aHUMaeMOit
VMU TUIOIIAIM HaXOIATCS Ha BTOPOM MECTE CPEAW MOA30HANBHBIX THUIIOB CTEIHBIX YKOCHUCTEM, MX JOJIS
cocraBisier 22.58 % ot miomanu creneil. B ux cocraBe, kKak ¥ B COCTaBe JPYrUX HACTOSIIMX CTEIeH,
TOCIIOJICTBYIOT MEJIKO- U PHIXJIOICPHOBHUHHBIC 3JIaKH, B BOCTOYHOM 4aCTH MOHTOIHH OOJIBIIYIO POJIb UTPAIOT
Takxke KopHeBHHbIe 3m1aku (Elymus chinensis). YMeperno cyxue cTenu OTIHYAIOTCS JOCTATOYHO OOIBIINM
THIIOJIOTUYECKHM pa3HooOpasueM. HapymieHHocTs cnabas (yMepeHHas) - NpeoOiIamaloT >KOCHCTEMBI,
orHecéunsle Hamu Ko |l cramum murpeccum (52.1 %), mpeacTaBieHHBIE TE€MHIIETPOPUTHBIMH M
reMUTICAMMO(DHUTHBIME Pa3HOTPABHO-TTHKMOBBIMH, KOBBIIBHBIMHU, MHKMOBBIMH CTEISIMHA KYCTapHUKOBBIMHU
(Caragana microphylla, C. stenophylla) Ha TEMHO-KAIITAHOBBIX CYyMECYAHBIX IMEOHUCTHIX MOYBAX;
neTpoUTHRIMU PAa3HOTPABHO-THITYAKOBBIMU KycTapHuKoBbIMHU (Caragana stenophylla) va ropubix TémHO-
KalllTAHOBBIX ~ [MOYBAaX; TMCaMMO(MHUTHBIMA DPa3HOTPABHO-3JIAKOBBLIMH, ITOJBIHHBEIMH  KYCTaPHUKOBBIMH
(Caragana microphylla, Amigdalus pedunculata) na kamTaHoOBBIX MeCUaHbIX MOYBax. B GOmbIel CTemeHH
HapylIeHbl  Pa3HOTPaBHO-MEIKOACPHOBUHHO- W  KOPHEBHUILHO3JIAKOBbIC (KOBBUIBHBIC, BOCTpPEIOBO-
KOBBUIbHbIE, TUITYAKOBBIC M TIP.), @ TAK)KE U OCOKOBbIe KycTapHukoBbie (Caragana stenophylla) na témmo-
KallITAHOBBIX TIOYBaX, MeCTaMu ¢ (parmeHTamu 4depHO3EéMOB. Cpenu HHUX mpeoOmanator coodmectsa ||
craguu (31.5 %) murpeccuu, U caMyro 3HAYUTEIBHYIO JOJIO0 M3 BCEX THUIOB 9KOCHCTEM COCTABIISIFOT CHUIBHO
Hapymrennsie - 1V craguu (8.3 %).

Okocucmemvr cyxux (0epHOBUHHO3IAKOBIX) cmenell PacIPOCTPAHSHBI MIMPOKO, Hanboee TAroTest K
BoctouHOi wacT Mouronuu (I[Ipunoxenue 6). OHM 3aHUMAOT MO TUIOIMAAN MAKCHUMAIBHYIO OO CPeIn
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cremubix akocucteM (28.31 %). Hanbonee pacmpocTpaHeHs! MOJBIHHO-IEPHOBUHHO3IAKOBEIE, JEPHOBUHHO-
smakoBeie (Stipa, Cleistogenes, Agropyron) xycrapuukosbie (Caragana pygmaea) Ha CBETJIO-KaIllITAHOBBIX
nouBax (tabm. 3). 3HAUMTENIPHO MEHBIIE PACIPOCTPAHCHBI TEMUIICAMMO(UTHBIE M METPOPHUTHBIC
MEJIKOJICPHOBUHHO3JIAKOBbIE (KUTHIKOBBIC, TOHKOHOTOBbIE, MATIHKOBBIC) MOJIBIHHBIC KyCTAPHUKOBBIC CTEITH
Ha KaITAHOBBIX IMMOYBaxX. HeOONbIINEe YYacTKH 3aHUMAIOT TeMUICAMMO(HUTHBIE U MCAMMOQHUTHBIC
Pa3HOTPaBHO-MEJKOJICPHOBHHHO3IaKoBbIe KycTapHuKoBbie (Caragana microphylla) crenu Ha kamrtaHOBBIX
CyIecUaHbIX M MecuaHbix mouBax. [Ipeobnanarot cnabo HapymieHHbIe 3kocucTeMbl (64.97 %).

Okocucmemvr ouenv cyxux (NOAYKYCMapHUUK080-0ePHOBUHHO3LAK08bIX) cmenell 3aHuMaroT 16.98% ot
IIomaau Bcex crenei. VX KpymnHble MacCUMBBI B 3alaJHOM 4acTHd MOHIOJIMM MOJHMMAIOTCS A0 IIUPOTHI
50°45' c.ur., ot 102° B.A. OHM MPOTATHBAIOTCS HA BOCTOK B Y3KOM HIMPOTHOM oTpeske (46°20" c.ur. - 45°00'
c.m1). XapakTepHOH OCOOEHHOCTBIO SBISETCA HAIMYKME B COCTaBe dAU(PUKATOPOB cyxocremubix (Stipa
krylovii, Agropyron cristatum, Cleistogenes squarrosa) u mycteiHHOCTenHbIX (Stipa glareosa, S. gobica,
Cleistogenes songorica) Bunos 31akoB (Kapamsermiesa, Jammsam, 1990; Karamysheva, Khramtsov, 1995).
OTH CTENU OTIMYAKOTCS JIOBOJILHO OOJBIIUM THIIOIOTHYECKUM pazHooOpaszueM. [1o miomaau npeodnanaroT
MOJBIHHO-IepHOBHHHO3MakoBeie  (Stipa  krilovii,  Cleistogenes squarrosa, Agropyron  cristatum)
kycrapuukoBeie (Caragana stenophylla) cremu Ha CBETJOKAIITAHOBBIX TIOYBAX U METPOPUTHBIC
Pa3HOTPABHO-MIOJIBIHHO-IEPHOBUHHO3JIAKOBBIC (ITbIPEiiHbIEC, KOBBUILKOBbBIC, KOBBLIBHBIC) CTEIH Ha CBETIIO-
KaIlITAHOBBIX, MECTAMHU TOPHBIX Mo4Bax. [IpumepHo B 3 paza MEHbIIYIO IUIONIA/(h 3aHUMAIOT ICAMMO(pHUTHBIC
u remuncammoduTHbeie nepHoBrHHO3MakoBbie (Elytrigia nevskii, Stipa glareosa, S. krilovii, Achnatherum
sibirica u Artemisia frigida) xycTapHHKOBbIE CTENM Ha CBETJIO-KAITAHOBBIX CYMECYAHBIX M IMECYAHBIX
MoYBaX W reMHUraJo)UTHBIC TapOBO-ICPHOBHHHO3TAKOBbIC, JTyTOBOKOBBUILKOBBIC HAa CBETIIO-KAIITAHOBBIX
COJIOHIICBATHIX IMOYBAX M COJOHIAX. [10 CTENEHH HApYIICHHOCTH MpPeoOiaJaloT YMEPEHHO HapyIICHHbBIC
9KOCUCTEMBI, KOTOPBIE COCTaBIAOT 55.5% Teppuropun.

Orocucmemovr  ceepxcyxux  (ROIYKYCMApHUUKOBO-0EPHOBUHHOSNAKOBHIX U OEPHOBUHHOLYKOBbIX)
NYCMbIHHBIX cmenell HaXOAATCs Ha 3-M MecTe 1o pasMepy 3aHumaemoi umu rwiomiaad — 19.0 % ot miomianu
Bcex crenedd. s HHX TakKe XapakTepHO JOBOJILHO OOJBIIOE THUIIOJIOTHYECKOE pa3sHooOpasue.
[TpeobnagaroT 6armypoBo-, 6ariIypoBO-IyKOBO-, JTYKOBO-assHUEBO-, XOJOAHOMONBIHHO-3MEEBKOBO-, TAPOBO-
KOBBUIBKOBBIC CTEMH HAa OYphIX MYCTHIHHOCTEIHBIX MMOYBAX, CHIBHO KapOOHATHBIX. JIOBOJBHO OOJBIIYIO
IUIOIAb 3aHUMAIOT METPOMUTHBIC AsSHUEBO-, OOSIIBIYEBO-, TEPECKCHOBO-KOBBUIBKOBBIC KyCTapHHKOBBIC
(Caragana stenophylla, C. pygmaea) crenu Ha OypeIXx T™OYBaxX, MECTaMH B COYECTAHHH C
MHOTOJICTHECOJISIHKOBBIMH  ITYCTBIHAMH Ha OypbIX COJIOHIIEBATHIX TOYBaX. HeOONbIIMMH y4acTKaMu
BCTPEYAIOTCS rajJo(puTHbIC (MHOT0JIETHECOISIHKOBO-KOBBLTBKOBBIE; KOBBUIBKOBO-, JTYKOBO-
MHOTOJICTHECOJITHKOBBIC; KOBBUTLKOBO-, JIYKOBO-00pOYIypraHOBbIC, KOBBIIBKOBO-PEOMIOPHUEBBIE MyCTHIHU
Ha OypBIX COJIOHIIEBATHIX MOYBAX M MX KOMIUIEKCAX ¢ CONIOHNAaMH. Kak U B OJ30HE OYEHBb CYXHX 3KOCHCTEM
npeobiaaaoT nactouiHble s3kocuctems |l craguu aurpeccun (59.9 %).

Takum 00pa3oM, Kak ClieyeT M3 pe3yJbTaTOB WHBEHTAPH3AI[MM CPEIH OCHOBHBIX THIIOB CTEIHBIX
9KOCHCTEM TI0 IUIOIAAN MPeobaamaroT (XOTS M HE3HAYMTENILHO) SKOCUCTEMBI YMEpeHHO-cyxuX (22.58 %) u
cyxux crenbix (28.31 %) sxocucrem (Tadi. 3). [To cTeneHn HAPYIICHHOCTH CTEH MOHTOJIUH OTHOCATCS K
cnabo- u cpenuenapyrieHusM (11 u 1l ctagum aurpeccun) skocucTeMam, KOTOphIe B 1ieioM K cepeaune 90-x
rozoB cocrasisuin 54.4 %, 70.6 % u 26.2 % or ux IIomaad COOTBETCTBEHHO.

Biausinue nacTOMIIHOTO MCIOJIB30BAHNUS YTOAUIl HA UX COCTOSIHUE

WzyueHne BIMSHHUS MACTOMIIHOTO HCIOJIB30BAHUSl YrOAWH Ha MX COCTOSHHME NPOBOAMIOCH Ha 13
KIIIOUEBBIX YYaCTKaX, PAaCIIOJIOKEHHBIX BIOJb JKEJIE3HON OPOTH B IIMPOTHOM OTpPE3Ke, COCTABIAIONIEM 5° OT
49°° no 44°° cam. (r. JIsyn-Xapa - r. J[3aMbIH-ya) B HpeleNax YeTHIPEX THUIIOB SKOCHCTEM: JyTOBBIX,
YMEPEHHO CyXHX CTerei, O4eHb CyXuX (OIMyCTBIHEHHBIX) U CBEpXCYXHX (MyCTHIHHBIX) crereil. PaboTs
MPOBOJMIINCH Ha MapajUIeNbHBIX YYacTKaX: MCIOJb3YeMbIX IMOJ Bbimac ¢ Bbicokod u cpexneir (IV u 1)
CTEIIEHbIO AHTPOIOICHHOW HAPYLIEHHOCTH W HAXOASAMIMXCS B 30HE OTUYXAEHHS >KEJIC3HOM IOpOoru B
YCJIOBHO 3a1oBeIHOM pexkime yxe 6onee 50 ner (baxa u ap., 2002).

OO6cnenoBaHHbIE YMEPEHHO-BIIAXKHBIEC JIYTOBBIE YIOJbsi Ha CNa00 COJNIOHLEBATHIX JIYTOBO-KAIITAHOBBIX
MYYHHCTO-KapOOHATHBIX MOYBAX PACIONIOKEHBI B IMpokoi noiuue (yuactok XXVI-11) B 5 kM Kk ceBepy oT
cT. Horr-YHmp. Yroips MHTEHCHBHO HCIOIB3YIOTCS IOJ BBINAC AOMAIIHEro CKOTa. Tak Kak CTENeHb
CTpaBJICHHOCTH TIpH Bhinace coctapisier 6osiee 90 %, BpIcOTa OCHOBHOM Macchl TPaBOCTOS MHHUMAIbHAS
He npebimaeT 1 cm. [IpoekTHBHOE MOKPHITHE TPABOCTOS OYCHBb BhIcOKoe — 95 %, Gmaromaps akTHBHOMY
pa3pacTaHuIo CTEIIONMXCS PACTEHHH, BBIICPKUBAIONIMX WHTEHCHUBHBIM BhIIac ckota. OHM SBISIOTCS
JOMUHAHTAMH M0 TMPOCKTUBHOMY IMOKPHITHIO W MO Macce: jamyatka rycunas (Potentilla anserina) c
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MPOEKTHBHBIM TOKpEITHEM 35 %, huromaccoii 2.0 1i/ra; monsyrka cononuakosoro (Halerpestes salsuginosa)

—20% u 2.1 u/ra COOTBETCTBEHHO.

Tabauua 4. VI3meHeHne cocraBa JOMUHAHTOB B COOOIIECTBAX YMEPEHHO CYXHX CTEIHBIX SKOCHCTEM IPH MaCTOUITHON
dopme ucrnomp3osanust. Table 4. Change in dominants contents in communities of moderate dry steppe ecosystems

under pastoral use.

Howmep u ux xoopaunatsel (nonrora - E, mmpora - N)
f:oﬁ‘:[;i‘;';‘ﬂm yetopio XX1-2 XX11-4 102 104 133’ 143’
SATOBEIHBIX SKOCHCTEM N47°57'52" | A47°58'22" | 47°34'36" | 47°34'41" | 47°41'13" | 47°41'39"
E100°32'18" | 100°32'10" | 107°16'36" | 107°16'55" | 107°11'60" | 107°12'09"
IpoeKTHBHOE MOKpEITHE 45 % 55 % 55 % 55-60 % 55 % 45 %
TPaBOCTOS
BricoTa oOCHOBHOUW Macchl 3 25 5 5 4 5
TPaBOCTOs1, CM
Uncio BuzoB Ha 100 M 17 34 33 19 23 20
Koeleria cristata 15% 7% 7%
Stipa krylovii 7% 10 % 20 % 20 % 10 %
Agropyron cristatum 5%
Leymus chinensis 12% 5% 10 % 8 %
Artemisia adamsii 18 %
Artemisia frigida 10 %
Carex duriuscula 5%
Arenaria capillaris 5%
Cleistogenes squarrosa 10 % 5%
Potentilla bifurca 5%
Poa attenuata 5% 5%
Polygonum divaricatum 5%
Carex argunensis 15%
Bupleurum scorzonerifolium 5%
Howmep u koopanuathe! yuacTkoB (roarota - E, mmmpota - N)
JloMHUHAHTBI TACTOUIIIHBIX XXI-1 XXI11-3 103 105 13a 14a
yrouit N47°57'57" | 47°5820" | 47°34'37" | 47°34'40" | 47°41'12" | 47°41'40"
E106°32'15" | 106°32'07" | 107°16'37" | 107°16'56" | 107°11'59" | 107°12'08"
HpoexTuztioe moKpErTie 60 % 75-77 % 50 % 65-70 % 60 % 50 %
TPaBOCTOA
Bricora ocHOBHOI Macchl 3 15-2 25 25.3 1 45
TpaBOCTOA, CM
Yuciio Bugos Ha 100 M 10 18 25 20 24 24
Koeleria cristata 7% 15% 20 % 15%
Stipa krylovii 12% 7% 5% 7%
Agropyron cristatum 10 % 7% 12%
Leymus chinensis 5% 5% 5%
Artemisia adamsii 25 % 18 %
Artemisia frigida 10 % 15% 25 %
Carex duriuscula 30 % 3-5%
Arenaria capillaris 5% 5%
Potentilla multifida 7%
Potentilla acaulis 15%
Cymbaria daurica 5%
Carex pediformis 7%
Kochia prostrata 7%

B cBs3u ¢ mepeBbITAacOM MPOAYKIKS JOBOJBHO HHU3KAas U JYTOBBIX yromuit — 6.3 1/ra u mioxoro
kadecTBa. OHa COOTBETCTBYET II0 BEIMYMHE MPOAYKIHUA CYyXOCTCIMHBIM yToAbsiM. (OCHOBHYIO JOJIO
HaszeMmHOM ¢uromaccel — 80.2 % dopMupyeT mIoxo moemaemoe u, mo maHaeM A.A. IOnatosa (1954),
SIIOBUTOE pa3HOTpaBke. Hanmmune ciaboit COMOHIICBATOCTH MTOYB MO TIEPKUBACTCS 3HAYUTEIHHBIM OOUITEM B
TpPaBOCTOE BHUIOB-MHIMKATOpOB 3aconenus. Puccinellia tenuifolia, Halerpestes salsuginosa, Portulaca
oleracea, Plantago depressa, Oxytropis salina. ITo COCTOSHHMIO PacCTHUTEIBHOTO IMOKPOBA OTH YTOIBS
otHeceHsl k |V cTraguu qurpeccumn.
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B orpaxaenuu, B mojoce mpuieraroniell K Kele3HOW Jopore, yroibs C JOMUHUPOBAaHHUEM BOCTpella
Leymus chinensis, pacmonoeHHbIE Ha IUIOCKHX, OTHOCHTEIBHO TOHMW)KCHHBIX Y4YacTKaxX, a TaKke C
JoMHuHHpOoBaHKueM ThIpchl (Stipa Krylovii) - Ha TeppacoBUAHOW MOBEPXHOCTH, MCHOIB3YOTCS YaCTHYHO IS
ceHoKoleHus. McciaenoBanusi O3BOIMIN OATBEPIUT JIAaHHbIC, MOMYUYCHHBIE PaHee, YTO NPHU 3aroBeaHuI
NPOMCXOAMUT YBEIMYEHHE POJU THIPCHI HA APESHHPOBAHHBIX YYaCTKaX, OTPaKAIOIIEM HalMYWe Mpolecca
kcepoduTHzamu TpaBoctoeB U BocTpena (Leymus chinensis) Ha rutockux cna®o-ApeHUPYEMbIX ydacTKax,
CBHUJICTENLCTBYIOIIETO O mporecce onyroBenus (Msumo u ap., 1996; Uepnonosa u ap., 2003; I'oprikosa,
1989).

V3MeHeHne COCTOSIHUSI CYXOCHENnHbIX Y200utl B 3aBUCHMOCTH OT (DOPMBI HCIIOJIB30BaHUS W3ydaloCch Ha
MSITH KITFOUEBBIX YYaCTKaX. YTO/Ibsl 3aHUMAIOT BRIPOBHEHHbBIC BO3BBIIICHHBIC MOBEPXHOCTH IIIAKOPOB HITH HX
MOJIOTHE CKJIOHBI.

B cocraB yroamii, pacmoyIO)KCHHBIX B IOJIOCE OTUYXKICHHS >KEIE3HONW mopord, BXxoauT 14 BuIOB-
JOMHHAHTOB, B TOM 4HCJIe 6 BHIOB 371aKOB, 2 - OCOK, 6 - pa3HoTpaBbs (Tabm. 4). B coctaB 1OMHUHaHTOB
MacTOWIIHEIX yroauid BxomuT 13 BUAOB, M3 HUX 4 BHIA 37aKOB, 2 - OCOK, / - pa3HOTPaBbs. [[oBONBHO
3HAYUTENFHOE Pa3HOOOpashe IOMUHAHTOB CBHJECTEIBCTBYET O Pa3IMYHMAX YrOAWi, OOYCIOBICHHBIX HX
NPUPOAHBIMH OCOOEHHOCTSMH. TIOJIOKEHHEM B penbede, aOCOMOTHON BBICOTOH, TTOYBEHHBIMH YCIOBHSIMHU.
bbuti BbIsSIBICHBI 8 JOMUHAHTOB, CBOMCTBEHHBIX OTOPOKEHHBIM M MACTOMIIHBIM Yy4YacTKaM. TOHKOHOT
(Koeleria cristata), teipca (Stipa krylovii), sxkuthsik rpedenuarsiii (Agropyron cristatum), socrper (Leymus
chinensis), ocoka tBépaosarast (Carex duriuscula), monss xomoaras (Artemisia frigida), momsiae Amgamca
(Artemisia adamsii), mecuanka Bomocosuanas (Arenaria capillaris). U3 HuxX mONBIHE XoJOmHAs, Kak
TUIHYHBIA KCEPO(HT, NMIMPOKO PACHPOCTPAHSAETCS, OCOOCHHO Ha MECTOOOMTaHHSIX C JIETKUMH TMOYBAMH,
Onmaronapsi ajanTalMd K MEXaHHMYECKOMY BO3JCHCTBHIO M K CHW)KAIOIIEMYCs NPH BBINACE YBIAXKHEHHIO
nousl (FOHaToB, 1954; Epioa, 1985).

TOHKOHOT SBJSIETCS XOPOIIMM KOPMOBBIM PACTEHHEM M OTHOCHUTCS K HamOoJiee pacripoCTpaHEHHBIM
JIEPHOBUHHBIM 3J1aKaM, XapaKTepHBIM JJIs yMEpPEeHHO-Cyxux W cyxux cremneid CeBepHoil m LleHTpampHOU
Mouronuu. JXutHsk rpeOendvatsiii  (Agropyron cristatum) - THOMYHBI KCepOHT, TaKkKe MIIHPOKO
PacIpOCTPaHEHHBIN B CTEMsAX MOHTOJIUH, OTHOCUTCS K YHCIY JIYYIIMX KOPMOBBIX pacteHuil. Tripca (Stipa
krylovii) - ocHoBHO# 1IeHOOOpa3oBaTenpb creneii MOHIOIMK, UMEET Xopoliiee KopMoBoe 3HadeHue. Ocoka
tBepaoBatas (Carex duriuscula) - HeBBICOKOE IIMHHOKOPHEBHUINHOE PACTEHHE YIOBIECTBOPUTEIHLHOTO
KOPMOBOT'O JIOCTOMHCTBA, ycTynas 1o kadectBy 3nakam (Llanenkwn, FOnartoB, 1951). OOwime mosbIHU
Amamca (Artemisia adamsii), He moegaeMoif CKOTOM B 3€JIEHOM COCTOSTHMH, MOKET OBITH CBS3aHO KakK C
HapYIIEHUSMH MOYBBI B PE3yJIbTaTe KU3HEAEATEILHOCTH TPHI3YHOB, & TaK)Ke YPE3MEPHOI0 MCIIOIb30BAHUS
NacTOMII ¥ TEXHOTCHHOTO HAPYIIICHHSI TOYBBI BOJIM3K HACETIEHHBIX MTYHKTOB.

Ha macrOumiax ¢ CyrIMHHCTBIMH W TJIMHUCTBIMU TOYBAMH, WCHBITHIBAIONINX CPETHIOID U BBICOKYIO
Harpy3KHd, BO3pacTaeT CTENeHb COMKHYTOCTH TPABOCTOSI IIPH CHHXKEHUH BBICOTHI OCHOBHON (DHTOMACCHI.

Brina BhIsIBIEHa KOppessiusl AMHAMHKH Pa3HOOOpasusi BHUAOBOTO COCTaBa TPABOCTOS YrOAWH IpH
pa3HbIX (OopMax XO3SIMCTBEHHOTO MCIOJB30BaHHS C MX IMOJIOKEHHEM B pelibede U ¢ a0CONOTHON BBICOTON
MECTHOCTH. MakcumanbHoe OOeIHEHHE BHOBOTO COCTaBa NPH BHINNACE CKOTAa OTMEUEHO B TPaBOCTOSIX
yroJuii, 3aHUMAOLIMX OTHOCHUTEIBHO HU3KUE BBHICOTHBIC ypoBHH. Tak, Ha kimtoueBoM ydactke XXI (1-2),
pacnosioxeHHoM Ha Bbicore 1354 M Hax y.M., Ha macTOWINE YMCIO BUAOB CHWXaercs B 1.7 pasa mo
CPaBHEHHIO C OTOPOKEHHBIM y4YacTKoM, Ha KiaroueBoM ydactke XXII (3-4) — B 1.5 pasa. Ha cpenmem
BBICOTHOM ypoBHE — 1565 M Hax y.M. kiroueBoid yuactok 13a n 1569 m Hag y.m. - 14a, a Taxoke 1667 M. Hag
y.M. - yuactku 104-105, BunoBoe pa3sHooOpa3ue MpakTU4YeCKH He M3MeHseTcs. Ha yronpsx, 3aHMMaroniux
Oosee BBICOKOE ToJIockeHHe B penbede — 1705 M H. y.M. - kirroueBoit ydacTok 102-103, cHmKeHHE BHIIOBOTO
pa3Ho00pa3us pu NacTOMIIIHOM MCIIOJIb30BAHUH CPEIHEE — YHCIIO BUAOB CHIbKaeTcs B 1.3 pasa.

AHanmu3 Ha3eMHOH (UTOMAacchl B TPABOCTOSX 3allOBEAHBIX M BHINACAEMBIX yYaCTKOB IOKa3all, 4To Ha
OTOPOXEHHBIX yYacTKax, B 3JIAKOBBIX COOOIIECTBAX C JOMHHHPOBAHUEM THIPCHI (IPOCKTUBHOE MOKPHITHE
45 %) ypoxaiinocTts TpaB coctasisier 7.3 u 9.2 1i/ra (kimroueBbie yuactku 13a-2; 14a-2; tabi. 5).

VY4yactue pasHOTpaBbs HeBenuko - MeHee 10 % mo macce. Ha Brimacaembix yuacTkax ¢Quromacca
cHmwkaercss B 1.7-2.4 paza. Ha cumpHO cOutoM mactOumie (13a-1) w3 TpaBOCTOS MOJHOCTHIO BBHINANAIOT
3JIaK¥, JOMHHHUPYIONTYIO TIO3UIIMIO B COOOIIECTBE 3aHUMAaET MOJBIHD XojoaHas. E€ macca cocraBmser 70 %
ot obeit puromaccsl. [Ipu ymepenHom Beinace (14a-1) mo mMacce JOMHHHPYIOT T€ YK€ BHIbBI 31aKOB, YTO H
Ha OTOPOKEHHBIX ydyacTkax. VX mons B yposkae paBHa 50 %. JIpyrasi mooBHHA YpOKas CKITaJbIBACTCS 3
pasHoTpaBes (24 %) W IUTPECCHOHHO-aKTHBHBIX BHIOB - Artemisia adamsii (23 %) u Tepmormcuca
y3kosucTaoro (Thermopsis lanceolata) (3 %).

WnTepec mpeacTaBiseT pa3BUTHE aHAIOTHYHBIX 3JIAKOBBIX CYXOCTENHBIX 3alOBEAHBIX COOOILECTB MPH
CTpaBJIMBAaHHUU MX capaH4oil. B cBs3U ¢ TeM, UTO capaHya CTPABIMUBACT MPEUMYIIIECTBECHHO 3J1aKH, OTOPO-
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Taﬁ.lmua 5. "3meHeHne cocTaBa MHOIOJIETHHUX JAOMHUHAHTOB B TPABOCTOAX OITYCTBIHEHHBIX U ITYCTBIHHO-CTCITHBIX
yroauit npu nactoumHo#i hopme ncronp3oanus. Table 5. Change in dominants contents in communities of decertified
and desert-steppe ecosystems under pastoral use.

JloMuHaHTHI Howmep u koopauHaThl yuacTkoB (nonrora - E, mmpota - N)
H30JIMPOBAHHBIX XI1I1-2 X11-150 1X-144 XXVIII-2 1X-142 XXX-2 XXXI-2
YCJIOBHO 3aIOBEIHBIX N46°09'21" | 45°55'44" | 44°34'27" | 44°29'37" | 44°34'25" | 43°54'48" | 43°42'655"
Y4acTKOB E108°37'13" | 109°01'14 | 111°01'03 | 111°0529 | 111°01'04 | 111°38'12 | 111°49'46
IIpoexTuBHOE
HOKPBITHE 30 35 32 15 47 38-40 25
TpaBocTos1,%
Beicora octosrolt or4 11013 10 4 ot 31018 7 ot 8 110 16 35
MaccChbl TPaBOCTOs, CM
Yncno Buos Ha 100 m? 21 16 17 10 14 17 20
Stipa krylovii 5%
Stipa gobica 5% 10 % 6 % 3%
Cleistogenes squarrosa 10 % 20 % 7% 22 %
Allium bidentatum 5 % 32 %
Allium polyrrhizum 10-12 %
Allium mongolicum 5% 17% 5%
Asparagus gobicus 7% 7%
Convolvulus ammanii 4-5%
Carex duriuscula 4%
Cleistogenes songorica 5% 3%
Homep u koopauHaThl yuacTkoB (gonrora - E, mupota - N)
XI1I1-3 Xl11-151 1X-143 XXVIII-1 1X-141 XXX-1 XXXI-1

JloMmuHaHTHI P v— P P — Shmaon P T PP
aCTOWIHBIX  yroui N46°09 '17 " 45°55 4}7 44°34 2|6 44°29 3:8 44°34 2|4 43°54 4:1 43°43 92

E108°37'09" | 109°01'19 | 111°00'59 | 111°05'33 | 111°01'02 | 111°38'13 | 111°49'44
IIpoextuBHOE
MOKPBITHE 40 25 45 32 35 30-35 26
TpaBocTos1,%
Bricota ocHOBHO¥ 3 4-10 5 3 4 3.5 10-15
MaccChbl TPaBOCTOs, CM
UYncno BunoB Ha 100 m° 20 15 10 14 12 20 7
Stipa krylovii 8%
Stipa gobica 18% 20% 12%
Cleistogenes squarrosa 20% 7%
Allium bidentatum 5% 21 %
Allium polyrrhizum 12%
Allium mongolicum 3% 14 %
Allium anisopodium 6 %
Asparagus gobicus 3%
Artemisia frigida 7%
Sibbaldianthe sericea 5 %
Carex argunensis 5%
Artemisia
sphaerocephala 4%
Salsola passerina 4%
Artemisia xerophitica 6 %
Reaumuria songorica 6 %
Caragana stenophilla 3%

JKEHHbIC YYacTKH IOJBeprarorcsi e€ HamOoiblmieMy Bo3leicTBHIO. OKazaloch, YTO B KOHIE BEreTaluH
HazeMmHas (uTomMacca B TaKux cooOmecTBax B 1.7-2 pa3a MeHbIIIe, 4eM Ha BBITIaCAeMBIX yToabsax.Ha cONThIX
nacTOMIax 3a c4éT MHTCHCHMBHOTO pa3BuTHs monbiHei (Artemisia adamsii, A. frigida), a taxke namyaTku
oeccrebensHoit (Potentilla acaulis) nepeuunas nponykuust puromaccsr nocturaer 8.3 u 9.4 n/ra (XXI-1 u
XXI1-3). oneBoe yvacTrie yHIOMSHYTBIX BHIOB Mo macce mpesbimaeT 80 %. Ha cMeXHBIX OropOMKEeHHBIX
y4acTKax, HO CTPaBJICHHBIX CapaH4YOH, OIS 371aKOB yMeHbIIaeTcst 1o 35 %. 3 Hux mo macce npeodinanaroT
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XUTHSIK Tpeberuarsiii (Agropyron cristatum) u Boctper kuraiickuii (Leymus chinensis). OcranpHyro gacTsb
¢duromaccel GOPMUPYIOT AUTPECCHBHO-AKTHBHBIC BHIBI, KOTOPBIE JOMHUHHPYIOT Ha MAacTOWIIHOM cOoe: Ha
yuactke Ne XXI1-2 Artemisia adamsii — 58 %; na ygactke XXI1-4 Artemisia adamsii u Artemisia frigida — 51
%. Cnenyet 3ameTuTh, 9T0 JIeToM 2003 T. B 3THX COOOIIECTBaX 1O Macce mpeodianan KoBslis Kpeiaosa (10
90 % mo macce). ITo MONIOTOM BBICOKOTO U T'YCTOT'O 371aKOBOT'O TPABOCTOSI MOJIBIHU HE Pa3BUBAIUCH. Takum
o0pa3zoM, IJIsi CyXHMX cTemeld MOATBEPIUIOCH MOJ0KEHHE HEOJHOKPATHO OTMEuaBIIeecs] B JIUTEpaType:
oOeHEeHWE BUAOBOIO COCTaBa MPH BBIACE MPOMCXOJUT B TMEPBYIO OuYepelb 3a CUET CHUXKCHHS POJH
IepHOBUHHBIX 31ak0B (["oprukosa u ap., 1994; O. Yornuii, 1998; Gunin et al., 2002).

B KOHTaKTHOH MOJ0CE MEXIY CYXUMH U OYEHb CYXUMH CTEISIMU B palioHe cOMOHa JlanaH-mxaprajiaHt
(kroueBoit yuactok XII), B TeueHue 3 mocieqHUX JIET PErHCTPUPOBAIOCH XOPOIIECE Pa3sBUTHE CHHY3HU
aykos (Allium bidentatum). Jons ayka B obOmem 3amace ¢uToMaccsl cocTasisiia 88 % Ha BbITacaeMbIxX
yroapsax u 78 % B mMojoce OTUYKICHHUS, COCTABISIONMINE COOTBETCTBEHHO 2.4 u 7.2 m/ra. B 2002 . B cocraB
JOMHHAHTOB O3THX YTrOAWH BXOJWJI KOBBUIH ToOuiickmii (Stipa gobica). Onmako ocenpto 2004 r.
MOJIABIISAIONICE YUCIO €ro JCPHOBUH HAXOIUIIOCH B COCTOSIHUU TMOKOs. [TOKOW KOBBUIbKA M JUTPECCUBHO-
AKTUBHBIX BUJIOB HA MACTOMIIE MOXKHO OOBSICHUTh WX OMOJIOTHMEH, B YAaCTHOCTH pa3HUICH B (heHOpUTMAX.
W3BeCTHO, YTO JyKH MpH OJArONPHUATHBIX YCIOBUSX YBIXKHCHHUS CIOCOOHBI aKTHBHU3UPOBATHCS B JIFOOOE
Bpems Beretarmornoro nepuoaa (FOuatos, 1954).

W3yueHre COCTOSHHUS YroAWii B COOOIIECTBAX OYEHB CYXHMX (OIYCTHIHEHHBIX) M ITYCTHIHHBIX CTEIEH
MPOBOJMIIOCH HA 7 KIIOYEBBIX ydacTkax. OTMEUYEHO, YTO pa3HOOOpaszue COCTaBa BHOB-JIOMHHAHTOB Ha
MacTOMIHBIX ydacTkax B 1.5 pasa Bhllie, YeM Ha OTOPOKEHHBIX, YTO JOCTUTACTCS 33 CYET YBEIHYCHUS
qrciaa JOMHHHPYIOMIET0 pasHoTpaBest (Tabm. 5), uto panee Obuto orTmedeno A.A. TopmkoBoil u
H.®. I'punépbiM (1977) mns creneit 3abaiikabsi.

Kak u B mpeapiaynipe TOABI, B CBA3M C JOCTATOYHBIM KOJHYECTBOM aTMOC(HEPHBIX OCaIKOB,
(bUTOIICHOTHYECKAS POJTL JIYKOB BO BCEX COOOIIECTBaX OblIa 3HAYUTENbHA. B TyKOBO-371aKOBO-KOBBUIEKOBBIX
coobmiecTBax akTuBU3UpoBanuch mokousmrecss B 2002 r. mepruubl Allium mongolicum. JXXusuenunoctsb
Stipa gobica B 2004 r. 6pu1a MoIaBIeHA, MHOTHE JICPHUHBI HAXOAUIKUCH B MTOKOSIIEMCS] COCTOSIHUH.

YcuneHue poid OJHOJICTHUKOB W YBEIMUYCHHE WX BHUJIOBOTO Pa3HOOOpasusi HAXOMATCA B TPSIMOU
3aBUCHUMOCTH HE TOJIbKO OT KOJMYECTBA BBIMABIIMX OCAJKOB, HO M OT MEXaHHYECKOro cocraBa moyB. Ha
necyanbix mnouBax (XXXI-2) B mpumorpaHWYHOW T0JIOCE, OTMEYCHO 3HAUYUTENIBHOE pa3HOOOpasue
omnonernukoB (Chenopodium aristatum, Bassia dasyphylla, Tribulus terrastris, Salsola collina,
Corispermum mongolicum, Sympegma regelii, Setaria viridis). YUucieHHOCThP W BajoBas MPOIXYKITHSI
kycrapHukoB - Caragana korshinskii, C. stenophylla, Artemisia sphaerocephala B mpunorpanuuHoii nmonoce
KaKk MHHHUMYM Ha TIOPSIOK HIKE, YeM 3a e€ mpejaenaMu. B pe3ysbraTe akTHBAIMU 0JI0BOI ESTEIHHOCTH
MOIITHOCTh CJIOSI HAaHECEHHOTO M MEPEOTIOKEHHOrO 3a TYCThIM TPOBOJIOYHBIM OTPAXKICHUEM IEcKa
coctapmwia 60-70 cMm. B mpexmemax moiockl Ha pacctosHur 50 M oT orpaabl, CHOPMUPOBAIUCH
MEJIKOOYTPHCTBIE MECKH ¢ OTHOCHTENLHON BBICOTOH OyrpoB 10 0.5 m. [TokpeITHE IpecBoii He3HAUUTEIFHOE
(40 %), pacmipezeneHre MO3anyuHOE, B JIMH3ax. TPaBOCTON pa3pexeH — MPOSKTHBHOE MOKPHITHE COCTABIISACT
25 %. Kycrter kaparan (Caragana Korshinskii, C. stenophylla) u momeirm Artemisia sphaerocephala
eIMHUYHBI, CHIIBHO CTpaBiieHbI ckoToM. O6uaen Asparagus gobicus.

ITpoxykiust HA3eMHOM (UTOMACCHI B JIyKOBO-3JIAKOBO-KOBBLUTBKOBBIX MYCTHIHHBIX (CBEPXCYXHX) CTEISX
BapbHUpOBAlla Ha OrOPOKEHHBIX yroabsax oT 4.9-5.6 m/ra (I1X-142, 144) no 7-8.5 m/ra (XXX-2, XXX-3); Ha
mactoumax (XXX-1) - or 2.2-3.6 n/ra. Ha xmoueBom yuactke XXX, mpumepro B 30- KM K ceBepy OT
rpaHuiel, Ha mnactoumHoM yroabe (XXX-1) gons omHoneTtHHKOB cocTtaBmsin 33.3 %. Dorosas
JeSTENbHOCTE MOJaBlIeHa, MeOHICTO-APECBIHNCTOE TOKPEITHE TT0UBHI gocturaio 90 %. Jlomuuupyer Stipa
gobica.

Ha oroposxxennom yuactke (XXX-2) 1oy 0JHOJIETHUKOB K OOIIIEMY YHMCIy BHIOB cocTaBisier 27.8 %.
Takas jxe 1071 OJHOJNETHHX BHIOB B TPABOCTOAX YIOAMH, PACMOJIOKEHHBIX B J0kOHHE (XXX-3),
BOIIIE/NIMX B TIOJOCY OTPaXKIEHHS TOJIBKO B MponumioM roay. Kak m Ha yuactke XXX-2 xapakrepHa
AKTHBH3AINS KU3HE IS TeNbHOCTH JykoB - Allium mongolicum (ta6m. 5).

Haumenbiiiee Bo3/eiicTBHE BbIMaca Ha PACTHTENBHBIC COOOIIECTBA OTMEUYCHO B MyCTHIHHOW CTEMH Ha
BO3BBINICHHBIX y4acTKax CO IICOHUCTOIH MOBEPXHOCTHIO W OyphIMH MouBamu. Ha mcciiemyeMoM ydacTke Jio
15 % 3aHUMarOT BBIXOJIbI KOPEHHBIX TTOPOJI, TIOKPBITHE JipecBoii cocraBisieT 90 %. XapakrepHa NSTHUCTOCTh
pPACTUTENHHOTO IMOKPOBA: OCHOBHYIO IUIONIA[h 3aHAMACT TOJILIHHO-MHOTOJIETHECOISIHKOBO-TYKOBOE
coobmrectBo, 10 40 % rmTomany - 3MEeBKOBO-TyKOBOE, 5-7 % IUIOMaan - MHOTOJETHECOITHKOBO-TYKOBO-
3meeBkoBoe. Jomuuupyet Allium polyrrhizum, u3 MuoroneTHux consiHok - Reaumuria songorica u Salsola
passerina. Ha oropoxennom ydactke (XXVII1-2) ormeueHsl 30510BbIe OyTrpbl BOKPYT KyCTOB C IIOKPOBOM U3
OJTHOJIETHHUKOB. J[Jis 3TOTr0 THIA MyCTHIHHOCTENMHBIX YTOAUIN XapakTepHO MHHUMAILHOE pa3HOOOpa3ue BHIOB
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pacrenwmii, Bcero 10 (tabm. 5) m mumskas mpoxykius — 0.65 1/ra ma macrommmeix u 0.92 m/ra Ha
OTr'OPOXKXCHHBIX YTOAbAX.

3AKIIIOYEHUE

PaccmoTrpenne ocoOeHHOCTEH aHTPOIOTCHHOW TpaHC(HOPMAlUA CTEIHBIX 3KOCHCTeM MOHTOINH
MO3BOJISIET OOOCHOBAHHO CYMTaTh, YTO TMPAKTUYECKH BCE THIBI CTEMHBIX HSKOCHCTEM IIOABEPKEHBI
NMacTOMIIHON Turpeccuu. B To ke Bpems KOpeHHasi epecTpoika pacTUTENbHBIX COOOIIECTB, CBSI3aHHAS CO
CMEHOI JOMUHAHTHOTO COCTaBa, OMNPENESICTCS HE TOJBKO CTEHEHBIO U XapaKTEPOM XO3SICTBEHHOTO
WCIONB30BaHMs, HO 3aBHUCHUT TakKe OT HMX 30HAJBHOTO IOJOXKEHWs, oporpado-reoMophororndeckon
MPUYPOUYCHHOCTH W IMOYBEHHO-JTMTOJOTHYECKHX OCOOCHHOCTEH OmoTonoB. HamOoubliel aHTpoOmoreHHON
HApYIIEHHOCTHIO C BBICOKOW CTEIEHBIO MACTOUIHON JAUTPECCHH XapaKTEPU3YIOTCS IKOCUCTEMBI YMEPEHHO-
BIIQXKHBIX, 3JIAKOBO-PAa3HOTPABHBIX (JIyrOBBIX) CTEMeH, YTO OOBSICHSAETCS Haubosee OJIArOMPUSTHBIMH
YCIIOBUSIMHM JIJIsL BbIIaca BCEX BHUAOB CKOTa. HaOmromaromuiics MOBCEMECTHBIM IMEPEBBINAC NPUBENT K
(OpMHPOBaHHIO COOOIIECTB € HHU3KOM MNPOAYKLUMEH M IUIOXOr0 KOPMOBOI'O KadecTBa (HUTOMACCOH.
TpaBocTOM XOTS W COXPAHSIOT BBHICOKYIO COMKHYTOCTh, HO HHU3KOPOCHBIE C MPE00SIaaHueM CTEIFOIIUXCS,
TUI0OXO- U HETIOEAaeMbIX BUIOB Pa3HOTPABbA.

Haumenee n3MeHeHbl BO3/IEHCTBHEM UYEIOBEKAa SKOCHCTEMBI, NMPEACTABIAIONIME KpailHHUe BapHaHThI 1O
YCIIOBHSIM YBJI)KHCHUS W TEPMHUYECKOMY PEKHMY, KaK-TO: IKOCHCTEMbI KPUOMHUTHBIX (KpHODHTHO-
Pa3HOTPaBHO-ICPHOBHHHO3TAKOBBIX) BBICOKOTOPHBIX " Ty CTBIHHBIX (moTyKyCTapHHYKOBO-
JICPHOBUHHO3JIAKOBBIX) CTEIICH, YTO CBA3aHO C UX MECHEe OJaronpHsTHBIMU yCIOBHSMHE JUIS BbIlIaca CKOTa
0oOWTaHMS YeIIOBEKa.

Cnabasi ¥ CpefHsisi HApYIICHHOCTh XapaKTepHa Ui 3KOCHCTEM YMEPEHHO CyXuX (pa3HOTpaBHO-
JICPHOBUHHO3JIAKOBBIX), CYXHX (JICPHOBMHHO3JIAKOBBIX) M OUYeHb CyxuX (MOJyKyCTapHHYKOBO-
JICPHOBUHHO3JIAKOBBIX) cTereil. B 3ToM ciyyae Juii HUX CBOWCTBEHHO 3HAUUTENBHOE YyYacTHE B
(hopMuUpOBaHUM COOOIECTB BHJIOB IOJBIHEH W KaparaH, YTO B IEJIOM YBEIMYHBAET 3aKyCTapeHHOCTh
macTOuII. DTOMY TaKXe CIOCOOCTBYET OOJIBIIOE pa3HOOOpaswe JIUTONOTHUSCKUX BapHAaHTOB CTEICH U, B
MEPBYIO OYepenb, NeCcYaHbIX, IEOHUCTBIX M 3aCOJEHHBIX MOYBOTPYHTOB. 3HAuUTEIbHAs BapuaOelbHOCTh
(huTOMaccel B MHOTOJIETHEH TMHAMUKE CyXUX CTEMNEH 110 CPaBHEHUIO C APYTUMHU THITAMU SKOCHCTEM CBSI3aHA
C Pe3KHM YBEIMYEHHEM YHCICHHOCTH OJHOJIETHIKOB BO BIIAYKHBIE TOJIBI.
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In Mongolia, steppe ecosystems cover 840897.9 km? that is 53.8 % of the total country territory. They
develop under ultra-continental climate conditioned by the power winter anti-cyclone promoting cryogenic
processes.

Up to now the steppe ecosystems do not loose yet their natural potential, which is connected with the
geographical position of the country, its low population and saving traditional nomadic cattle breeding.
However even here some moderate disturbances are on 50-60 % of pasturelands and strong ones are on 20-
25 %. Recently, growing up anthropogenic press has change environmental equilibrium and makes
contribution to degradation and desertification of fragile arid and semi-arid ecosystems. First of all, that is
linked with increasing of cattle breeders in many parts of Mongolia considered as “cattle breeding boom”,
which has lead today to a real revolution in the agricultural sector of Mongolian economy (Muller, Bat-Ochir
Bold, 1996; I'paiiBoponckwuii, 1997). Thus, according to statistical data, as early as the late 1990-s the
number of cattle breeders’ families increased by 2.5-3.0 times comparing with the late 1980-s, and the total
cattle number by 1.5 times — from 23.0 to 35.0 million (State of the Environment, 2002; Mongolia
Environment Monitor, 2003).

In this connection, we suppose the following research topics as actual: basic laws of transformation and
distribution of ecosystems disturbed; specific features of degradation processes’ direction in different
ecosystems’ types; ways to supply optimal regime of ecosystems’ functioning taking into account nature
management and conservation.
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The aim of the research presented is to find primary peculiarities of degradation processes going on in
different types of Mongolian steppe ecosystems using estimation of species diversity and productivity, which
reflect most completely both modern condition of general ecosystems’ components (vegetation and soil) and
ecological condition of the whole ecosystems.

Traditionally, on Mongolian territory 6 steppe types according to altitude belts and natural zones are
distinguished: cryophitic-multiherbal; meadow; multiherbal-turf-graminacea; dry turf-graminacea and
dominated by Leymus chinensis; desertified; and deserts (JIaBpenko, 1991). To carry out inventory of steppe
plant communities with attention to landscape-climatic parameters of the environment, we have analyzed the
map “Ecosystems of Mongolia” (1995) and specified the steppe ecosystems’ classification on the base of
their position in relief and conditions of water and warmth supply.

According water supply difference between ecosystems is significant. For example, annual precipitation
under-zone types of ecosystems differ 2-2.5 times and the index of dryness - 5-7 times. To the primary
steppe ecosystems’ types the following types of water supply conditions coresponds: wet; moderate wet;
moderate dry; dry; very dry; and extra dry.

Having considered peculiarities of anthropogenic transformation of Mongolian steppe ecosystems, we
can suppose substantiate that actually all the ecosystems’ types suffer pastoral digression. At the same time,
radical modification of plant communities including change of dominant composition is determined by not
only degree and character of economic use, but also their zonal position, orographic-geomorphological and
soil-lithological conditions. Ecosystems of moderate wet, multiherbal-graminacea (meadow) steppes with a
high level of pastoral digression are disturbed the most sever due to their favorableness for all the kinds of
cattle to graze. General overgrazing has lead to development of communities with low productivity and
forage quality. Though plants still keep high density they are dwarf, dominated by creep species that do not
suite cattle.

Least changes occur with ecosystems representing marginal variants by moisture conditions and thermal
regime such as communities of cryophitic high mountain steppes and desertified steppes because they are
less favorable for grazing and people dwelling.

Weak and moderate disturbance is typical for ecosystems of moderate dry, dry and extra dry steppes. In
this case, species of Artemisia and Caragana make great contribution to composition of the communities,
and this, in general, increases participent of bushes in pasturelands. Wide range of lithological variants of
steppes (on sandy, gravely and salty grounds) also promotes bushes development. Significant variability of
phitomass in long-term dynamics of dry steppes in comparison with other ecosystem types can be explained
in terms of sharp increase of annual plants during wet years.
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CUCTEMHOE U3YUYEHUE APUHBIX TEPPUTOPUIA
VIK 599

INPOBJIEMBI COXPAHEHUSA KOIIBITHBIX ’KNBOTHBIX
APUJIHBIX 30H MOHI'OJINA
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B OwuomeHo3ax crerel, MOMYMyCThIHb U IYCTHIHb CYIIECTBCHHYIO POJIb MIPAIOT MOIYJSIHHA JUKHAX
KONBITHBIX M BBIIQJACHUE OJTOM TPYNIBl M3 CTPYKTYPbl OSKOCHCTEM HE TOJNBKO CHHXKAeT YpPOBEHb
OuopaszHooOpa3us apuIHBIX OMOMOB, HO BeIeT K JAerpajalMy caMuX NMPHPOIHBIX dKOocHcTeM. B kadectse
MOJICJIPHOTO DPErMoHa HaMy ObUIM ONpPEAETCHbl apUIHBbIC 30HBI MOHIOJIMH, IJE€ [AUKUE KOIBITHBIE
MPOIOJKAIOT OBITH CYIIECTBEHHBIM KOMIIOHEHTOM 3KOCHCTEM, HO COCTOSTHHE TMOITYJISLUI OTACIBHBIX BUIOB
M0 TPUPOJOOXPAHHOMY CTaTyCy CHJIBHO OTiaMuaercs. M3 ImecTH BHIOB TOJBKO [3€PEH OTHOCHTCS K
HPOMBICIIOBBIM BHaM, 0XOTa Ha KOTOPOTO PErYJISIPHO MPOBOAUTCS. J[pyrue msaTh BHIAOB (IUKHI BepOIIOA,
KyJlaH, MOHTOJIbCKHUi caifrak, /pkeiipaH, ropusiii 6apan Jlapsuna) BaeceHsl B KpacHyto Kuury Monronuu
(1997) B KayecTBe pEeIKUX BHAOB M B3ATHl IO YCWICHHYI) OXpaHy, COIVIACHO CYLIECTBYIOIIUM
3aKOHOAATENIFHBIM aKTaM, a TakKe B CHELUAIBbHO CO3AaHHOW CETH OXPAaHSIEMbIX NMPUPOIHBIX TEPPUTOPUIL
(3anmoBeTHUKHM, HAIIMOHAJILHBIC TAPKY U 3aKa3HUKH). L{enb HaCTOSAIEero COOOMICHUs — ONPEICIUTh OCHOBHBIC
CTpaTeruMyecKue IOAXOAbI U1 COXPAHEHMsS YCTOWYMBBIX MOIMYJALUH AMKUX KONIBITHBIX B PAa3HBIX IO
9KOJIOTHYECKHM YCIIOBUSM TPUPOIHBIX 30HAX B 3aBUCHMOCTH OT JIMMHUTUPYIOIIUX (PakTOpOB, B TOM 4HCIIE
OTIpeeNsieMbIX X035 CTBEHHOH NesTeNbHOCTBIO.

OneHka COCTOSHUSI TMOMYJSIUMH BCEX BHIOB MPOBOIWIACH B COOTBETCTBHM C KPHUTEPUSMH,
3aJI0KeHHBIMH B 9Kojoruueckom mnacnopre (®muat, 2000), B KOTOPOM OTpa)k€HbI OCHOBHbBIC
MOIMYJISIIUOHHO-BU/IOBBIE TTapaMeTphl: apeall, YHCICHHOCTh, IWHAMHUKA, NPOCTPAHCTBEHHAs CTPYKTYpa,
MOTEHIHAN Pa3MHOXEHHUSI W Jpyrue, a TakkKe OOECIeYeHHOCTh Cpelbl OOMTAaHHS OTAEIbHBIX BUIOB
cymectsytomeit cetpio OIIT.

[lo pesynbTaraMm OOOOIIEHMS BCEX MATCPHAJIOB BBISABJICHBI OCHOBHBIC (DAKTOPHI, OMPEACIAIONINEC
COCTOSIHME TONyJsinuid (pa3Mep apeana, YHCICHHOCTh W JPYrHE MapaMeTpbl), ¥ UX YCTOHYMBOCTH K
BHEIIHUM BO3/ICHCTBUAM K KOTOPBIM CJIELyeT OTHECTH:

- DKOJIOTHYECKH HeomnpaBJaHHble (HppaluoHaibHbIe) (OPMBI XO3SMCTBEHHOTO OCBOCHHUS apUIHBIX
TEPPUTOPHIA (pacmalika ¥ MEIUOPALHs 3eMellb, CTPOUTENBCTBO IOPOT U APYTHX TEXHHYECKUX COOPYKESHHI,
MepeBbINaC CKOTA, XWIIHMYECKHE 3arOTOBKM Cakcayla M JIPYyTUX OHOpECypcoOB), KOTOpPBIE MHPSMO WU
KOCBEHHO NPUBOIAT K COKPALCHHUIO apeaja, HapyLIeHUIO0 CE30HHBIX MUIpAlMid M IPOCTPAHCTBEHHOU
CTPYKTYphl. B HTOre NpOHMCXOAWT pacwieHEHHEe apeajia Ha H30JIMPOBAHHBIC YYAaCTKH, YMEHBIIAETCS
3¢ deKTUBHAS YUCICHHOCTh MOMYJISLNN, TOBBIIAETCS YSI3BUMOCTD K IEHCTBUIO aHOMAJIBHBIX ITOT'OJHBIX
yCI0BU# (MHOTOCHEXBE, 3aCyXH, TI0KAPHI U T.J1.);

- TIpecc JIeTaJbHOM U HEeJIEraJbHOW OXOTHI C ICTOPUYECKUAX BPEMEH MO HACTOSIIUH MEPUOJT BHICTYIIACT B
Ka4yecTBE MOIIHOrO (aKkTopa, MOCKOJIBKY OUKHE KOMBITHBIE BCerga ObUIM OOBEKTOM OXOTHI HACENeHHUS
Monronnu. OcoOeHHO OOJNBITION YPOH MX MOIMYJIAINAM ObUT HaHECEH B Hadaye u cepenuHe XX B., Korma
OXOTHHKH CTalld TPHMEHSTHh JalbHOOONHOE Hape3Hoe OpyXKHe, a B TIOCIeIHHE TOAbl HEraTUBHBIC
MOCJIECTBHUS HEJIETAbHOM 0XOTHI yCYTyOJIsIOTCS MCIIOB30BaHUEM aBTOTPAHCIIOPTA.

Bo3zneiicTBue aHTPONMOTEHHBIX (AKTOPOB, KaK MPaBUIIO, MPOUCXOAUT Ha (OHE 3KCTPEMAaJIbHBIX
MIPUPOJHBIX YCIOBHUH, KOTOPbIE HAPYIIAIOT yCTOMYUBOCTD MOMYJISIMM, X YUCIEHHOCTh B TAKHE TOABI PE3KO
cokpamaetcs. Takas HECTaOUIBLHOCTh COCTOSIHUS MPUPOTHON CPEeIbl apUIHBIX 30H CO3/A€T IMOBBIIICHHYTO
YSI3BUMOCTh M 3TH KauecTBa Cpelnbl JOJDKHBI YYHMTHIBATHCS NPH pa3pabOTKe CTpPaTeTHMH COXpaHEHHS
MONYJIALUNA KONBITHBIX. OKOJIOTMYECKOE 3HAYCHHE MOTOAHBIX AHOMAJIMH ONpenesnsercs TeM, YTO
BECCHHE-JIETHHE 3aCYXH MTOBTOPSIIOTCS JOCTATOYHO YacTo — Kaxkable 5 - 6 jer u3 10, a MHOrOCHEKHBIE 3UMBI
— npumepHo 1 - 3 paza xaxnsie 10 - 12 ner (Cnyackuii, 1963; Byunnckuii, 1976; I'yHuH, 30J0TOKpBUIHH;
1986).
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Takum 00pa3om, mpu pa3paboTKe ONTHUMATHHOW CHUCTEMBI YIPaBICHUS MOMYJISIUSIMH KOIBITHBIX
JOJDKEH OBITh TPUMEHEH IMONYJIAIHOHHO-BUIOBOW NPUHIMI KM HAa €ro OCHOBE MOTYT OBITh
peanu30BaHbl CTPATETHH COXPAHEHUS BUJOB WIM OTIACIBHBIX MOMYJIALHUA B MEHSIOMUXCS MPUPOIHBIX U
COIMATTbHO-9KOHOMHYECKUX yCIOBUAX. [Ipr 3TOM, BaKHBIM 3IIEMEHTOM TaKUX CTPATETHid SBJISETCS 3HAHUE
MpeleTbHBIX BO3MOXKHOCTEH BHIOBBIX aJanTannii, BBIPAa0OTAaHHBIX B XOJI€ DOBOJIONHWU  Pa3HBIX
OroornuecKknx (KU3HEHHBIX) (hOPM KOMBITHBIX (0OCEAIOCTh, MUTPUPYEMOCTD, OJWHOYHOCTD, CTAJHOCTD, a
TaKXKe MOTSHI[HANT PA3MHOKEHHUS U JIP.). AHAIN3 COCTOSHUS TOMYJISIUH [IIECTH BUAOB KOMBITHBIX MOHTOIMH
Y BBISBICHHE OCHOBHBIX THIIOB B3aWMOOTHOIICHHWH BHIOB CO CpEIOil OCHOBHIBAJIOCH HA OCHOBHBIX
TTOJIOKEHUSX KOHIICIIIIUH COXPAHCHHUS YCTOWYHMBBIX TIOMYJISAIINI KOMBITHRIX apUAHBIX 30H. Ba3oBBIMU W3 HHX
SIBJISTFOTCSI:

-COXpaHEHHE YCTOWYUBBHIX TOIMYJSIINA TUKAX KOIBITHBIX, KaK CPeA00Opa3yHIIUX KOMIIOHEHTOB,
HEOOXOIMMO TSI HOPMAJIbHOTO (DYHKIIMOHHPOBAHUS MPUPOJHBIX SKOCHCTEM (IPH BBINAICHHU M3 COCTaBa
OUOIIEHO30B TPYIIIHI KOMBITHBIX MTPUPOIHBIC SKOCUCTEMBI IETPAUPYIOT U Pa3pyIIaroTCs);

- IMKUE KOIIBITHBIE MPEICTaBISIOT cO00H YHUKaNbHBIN reHo(oHa OnopazHooOpasus OHOMOB CTemnei u
mycTeiHb EBpasum W ero coxpaHeHHe MJOJDKHO paccMaTpUBAThCA KaK [EHHEWIIWH KOMIIOHEHT
HAIIMOHAILHOTO JJOCTOSHUS HE TOJIbKO MOHTOJIMH, HO M BCETO MHUPOBOTO COOOIECTBA.

Cocrosinue HOHyHHIII/Iﬁ KONBITHBIX KUBOTHBIX

Apuznsie Tepputopur EBpasun, K KOTOPEIM Mbl OTHOCHM 3KOCHCTEMBI CTEIICH, MOMYIyCThIHb U ITyCTHIHbD
MoHronuy, 10 HaCTOAIIETO BPEMEHH Pe3KO Pa3IMyaroTcs Kak MO THUIMaM XO3IHCTBEHHOTO MCIIOJIb30BAHUS, TaK
U TI0 CTENEeHH aHTPOTIOTCeHHO!N HapyIIEHHOCTH.

OTkpeiThIe NaHATa(TH 30HANBHBIX cTenell Boctounoit EBporbl 1 CeBepHO A3nu Kak cpena oOWTaHUS
IUKUX KOMBITHBIX IOYTH YTPaTWIM CBOe 3HadeHue, T. K. 6omee 70 - 80 % rtepputopuii pacmaxaHbl U
HCHOJB3YIOTCS TMOJ TOCEBBl. B 3TOM pernoHe Hanbojee MOJHO COXPAHWINCH €CTECTBEHHBIEC JaHIIIA(THI
MOJTYIyCThIHb - NEPEXOAHON 30HBI MEXIYy TUIMYHBIMHU CTEISIMU U ITyCTBHIHAMH YMEPEHHOTO mosica. M3 TuKux
KOIBITHBIX, HACEJLIIOLIMX IMOIYILyCTBIHIO M YaCTHYHO COINpPEETIbHBIC NPUPOAHBIC 30HbI, (DOHOBBIM BHUAOM 0
MOCJIeTHETO BPEMEHH ObLI caiirak, MpeICTaBICHHbIN IByMsI TOIBUAaMU: HOMUHATHBHBIM — Saiga tatarica
u MoHronbekuM — S, t. mongolica. K 1998-2003 rr. HoOMUHATHBHBIH MMOJBU Ha OOJNBILEH YacTH apeaa pe3Ko
yHaJl B YUCJIEHHOCTH, a B MoHroaun eue B KoHie 50-x rogoB XX B. HOJHOCTHIO Hcye3, MOHTOJIBCKUI
MIO/IBUJT COXPAHMIICS B HEOOJBIINX Ooyarax JUIIb B 3anaaHoil MoHronuu, rie 3acemnseT MyCThIHHBIE CTENH B
KOTJI0BHHaX bonpimx 3anaaHbix o3ep.

30HanbHBIE CTENU B HaMMEHEE TPAHC(POPMHUPOBAHHOM BHIE COXPAaHWIHMCH JMIIL B LleHTpanbHON A3zuw,
npeuMyIiecTBeHHO B BocTouHoit MoHronuu u Ha comnpenenbHbiX Tepputopusax Kuras. B aTtux cremsix eie
COXPAHMUJICS. MAaCCOBBIH BUJI KOTIBITHOTO — J3epeH. [IpH MIMPOKOM TOJKOBAHHH CTEIHOM 30HBI (OT JIYTOBBIX JI0
MYCTBIHHBIX CTEIel), caliTaku M J3ePEHBbI COCTABISIOT CIUHBIN (hayHUCTHYECKHI KoMIulekc EBpasuu
(Kyuepyx, 1959; FOnaros, 1974).

OTkphIThIE TaHAIA(TH MyCTHIHE YMEPEHHBIX IUPOT EBpasun Hacemsutn 4 BUIA KOTBITHBIX - JDKEHpaH,
OUKUN BepONIOq W KyJaH, Takxke jomaab [IpxkeBanbckoro. M3 3THX BHUIOB KOMBITHBIX, HECOMHEHHO,
MIEPBUYHO ITyCTHIHHBIMH ()OPMaMH CJIEAYET CUMTATh JUKEeHpaHa M AUKOro BepOirona, Toraa Kak, o MHEHHIO
MHOTHX CIELHANCTOB, KylaH M Jiomans [IpxKeBanbCcKoro SBIAIOTCS BTOPUYHO IIyCTHIHHBIMH (DOpMaMHy,
MOCKONBKY OYaru OOWTaHMsI STHUX KOIMBITHBIX YK€ B HCTOpUYECKOE BpeMsl cHOpMHUPOBAIUCH MO
BO3JICHCTBHEM aHTpOrNoreHHbIX (paktopos (banuukos, 1954; I'enthep u ap., 1961). OTHOCUTENBHO KYJIaHOB,
BO3MO’KHO, B IIPOIUIOM CYIIECTBOBJIM JIBE CAMOCTOSTENbHBIC IOMYJSIUM - CTENHass M IycThlHHasA. K
HacTOSIIEMy BPEMEHH Yyleslela JUIIb NycThiHHag. CieayeT 3aMeTHTh, 4YTO OTAEIbHbIE aBTOPEI
paccMaTpuBaIOT KyJlaHa Kak 0COOY0 JKU3HEHHYIO (popMy MyCTBIHHBIX Haropuii u mpenropuii (Pamek, 1973).
I'opHoro Gapana [lapBuHa BUANMO TaKke CIEAYeT CUMTATh CTEIHBIM BHAOM, KOTODPBIH IOJ BO3AEHCTBHEM
YeJIoBeKa Hallles yOSXKHUIIE B OMYCTHIHEHBIX HU3KOTOPhSIX FOXKHOW yacTu mycThinu [ oou (Democenko, 2000).

Hwxe HamMu paccMOTpEHBI OCHOBHBIE XapaKTEPUCTHKH COCTOSHHUSA M CTPATErMYecKHe MPUOPUTETHI 1O
COXPAHEHHMIO MOMYJIALUI KONBITHEIX MOHIOJIMH OT 30HATIBHBIX CTENEH 0 KpaiHe apUIHbIX ITyCThIHb.

MoHronscKuit n3epeH, win 3o06aras rasenb (Procapra gutturosa) - oOuTaTellb CEBEPHBIX 30HAIBHBIX
crenei, 3ugemMuk llenTpanpHoit Asmu. B Monronmuun u Kutae mpombiciaoBbI Bua, B Poccum kak
HaXOAIIMNCS O Yrpo30oi ucuesHoBeHus BHeceH B Kpacuyro Kuury Poccuiickoit ®enepanuu (2001). B
2002 rony Buecen B Ilpmmoxenne 2 KoHBeHmum mo coxpaHennto mMurpupymoomux sumos (bonx, 1983).
JI3epeH - BaKHEHIIMI KOMIIOHEHT CTEMHBIX YKOCHCTEM M IICHHBIM O0BEKT OXOTHHYHEIO XO03SHCTBA
Mouronuu u conpenensHbix ctpad (Poccust u Kurait) -3acimyxuBaet npuHITHS HEOOXOIUMBIX MEpP OXpPaHbI
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KaK Ha Hal[MOHAJIBbHOM, TaK U Ha MEKAYHApOAHOM YypoBHiIX. CoXpaHEHHE YCTOHUMBBIX U JKU3HECIIOCOOHBIX
MOMYJISAIHUIA J13epeHa OCOOCHHO BaKHO T.K. HOpPMalbHOE (DYHKIMOHMPOBAHUE CTEMHBIX (TPaBSIHUCTHIX)
9KOCHCTEM HEBO3MOXKHO O€3 JMKHX KONBITHBIX. BCe 3TH MOMEHTHI ONPEAEISIIOT HEOOXOAUMOCTh pa3paboTKu
BHJIOBOH CTpaTerHyd COXpPAaHEHUsS NOMYJIAUMH A3epeHa C KOHEYHOH LEeNbl0 HEHCTOIIUTEIHHOTO
(pauMoOHANBPHOI0) HCIOJIB30BAaHHUS PECYPCOB ATOTO BHIA. B HacTosIMi mepuo] MOMyJSIHU J3epeHa
HaxoJITCs B (pa3e HapacTaHHs OOIIUX 3aIacOB M BOCCTAHOBJICHHS HEKOTJIa OOLIMPHOTO apeayia B Mpeenax
Mouronuu. B 80-x rr. XX B. Hauancs mpolecc BOCCTaHOBJICGHHUSI apeana ¥ K cepenumHe-koHIy 90-x
J3€PEHBI CTAIM 3aCEiATh paHee MOKHHYThIE PalOHBI, IPU 3TOM YacThb IOTOJIOBbS paccelsulach K CEBepy OT P.
Kepynen, a gpyras - Ha 3amaj W 1oro-3amnaj B LeHTpajbHble alimMaku MouHroauu. [lo MHeHUIO
b. JIxarBacypana (2000) miomiaap coBpeMeHHOro apeana cocrapisieT okono 500 ThIC. KB. KM, Kya BXOIST
KaK pPErHMOHbl IOCTOSIHHOTO OOWTaHHs, B OCHOBHOM, B Bocrounoii MoHronuu, Tak M Mmojoca
HEperyJsapHbIX 3a0eroB B ILEHTPAIPHON M Ioro-3amagHoil dactax Monromuu. OCHOBHas NpUYHMHA
BOCCTAHOBJICHHS apealia U MoJbeMa O0IIeil YNCIEHHOCTH - 3TO YJIYYIIeHHE SKOJOTHUYECKON CUTYaluH B
OCHOBHOM ouare ooutaHus - B Bocrounoit MoHromnuu, rae 3a mocjaegHue roabl He ObUIo KaTacTpodUuecKu
CYPOBBIX 3UM M CHIBHBIX 3acyX. Pacnamika IeITMHHBIX 3€MeNb PEKPaTHiIach, CIEAOBATENbHO, IUIOIAIH
MaxoThl COKPATHIINCh, a HArpy3Ka JIOMAIIHEeTO CKOTa Ha CTEMHbIE MacTOMINa BIOJHE YMEPEHHAs U MHOTHE
YYaCTKH U3-32 OTCYTCTBHS BOJOMCTOYHHMKOB HE HCIOJNB3YIOTCS apaTaMH. B uTore, oOume 3amackl A3epeHa B
cepequne 90-x romoB oneHuBamuch oT 1 — 1.2 1o 2 — 2.6 mun. (JIxarBacypasH, 2000). Msl monaraem, 4to
OOIIYI0 YHCIEHHOCTh BCEX MOIMYJISALUI A3epeHa B npenenax MoHronuu ¢ 0oJbIIoH J0jell BEpOsSTHOCTH
MOXHO OLEHHUTH rae-To B npeaenax 500-600 Teic. ronoB. B yacTHOCTH, Takoi ypOBEHb YHCIEHHOCTH
coryacyercs ¢ JaHHbIMU 3uMHUX ydeToB (1994-1996 rr.), korma k ceBepy oT KepyrneHa Ha 3UMOBKax
nepxanock 10 200 - 300 teic. romos (Kupumrok, 1997 u ap.). TeMm He MeHee, TaKOe COCTOSHHE OIS
J3epeHa He JIaeT elle TOBOJOB JUI YCIIOKOCHUS - HY)KHa HaydYHOOOOCHOBAHHAsI CTPATETHs], TapaHTHPYIOIIAs
YCTOWYMBOE Pa3BUTHE MOMYJSIIUN B Oy IyIIeM.

Caiirak (Saiga tatarica) B MoHrosmu mpeAcTaBieH IBYMs IOABHIaMHU; HOMHHATUBHEIM - S. t tatarica u
MOHTOJbCKHM - S. t. mongolica. O6a nmoasuna BHeceHsl B KpacHyto Kuury MoHTroIM#; HOMUHATHBHBIH
KaK MCUE3HYBUIMI U MOHTOJILCKUN - KaK KpailHe peKkui Malo4yuciaeHHbIH sHAeMUK LleHTpanbHol A3nu.
B mociennue roapl BBICKA3bIBAIOTCS CYXACHUS O CaMOCTOSITEIBHOCTH BHUIOBOTO CTaTyCca MOHTOJBCKOTO
MOJIBUJIA, T.€. BEPHYThCA K CTATYCy MOHTOJIBCKOT'O caliraka B KadecTBE OTICIbHOTO Buaa pona Cairak, kak
nepBOHAaYadbHO W ObUTO mpemiokeHo A. bannumkoBbiM (1946). K HacrosimieMy BpEeMEHH MOHTOJBbCKHI
caiirak paclpoCTpaHeH B KOTJIOBMHE bonbiinx 3amagHplX o3ep, II€ COXpPAaHWINCHh JIMIIb [Ba Odara
oOWTaHMs, KOTOPHIC M30JUPOBAHBI APYT OT NIpyTra W HEBEAWKH Mo ruromanu. B Lllapruiia-I'obu caiiraku
3aHuMaroT Teppuropuro okoso 2000 kB. kM, a B paiioHe comoHa ManxaHn — Bcero 200 kB. km. B XX B. apean
caiiraka pe3ko cokparmics u K 50-m rogam cocrapisn okosno 30 % ot mponutoro apeana ([lymaMippaH,
Awranan, 1995). YucneHHOCTh BCeX MNOMYJIALMHA caiiraka Ha NPOTSHXKCHUH BTOPOM MONIOBHHBI XX B.
H3MEHsUIach B IOBOJILHO mmpokoM auamnazoHe ot 300-750 ocobeii B 50-70 rr. o 3000-5200 k3. — B 2000 T.
(Iepenanosa, Jlymekuna, 2001).Takoii pa3Opoc moka3aTeiell YMCICHHOCTH XapaKTePH3YyeT HE TOJBKO
MHOTOJIETHUE KOJNEOaHUsI YHCICHHOCTH U OTCYTCTBHE CTaOMJIBHOCTH, HO U METOAWYECKHE IIOIPELIHOCTH
KOJIMYECTBEHHBIX YUETOB BBINIOJHEHHBIX Pa3HBIMH aBTOpaMu. B HacTOAMUIl Meproj], YUCIEHHOCTh BHOBB
ynana a0 1 Teic. ronoB mpu cpeaHeil miotHoctu 1,25 sk3. ma 1000 ra yroamii mocie cypoBoi
MHorocHexxnoi 3umel 2000-2001 rr. (Dulamseren, Amgalan, 2002)

Takum oOpazoM, orpaHWUYEHHBIN apeal W HU3Kas YHUCICHHOCTHh TIOMYJISAIANA MOHTOJILCKOTO cairaka,
ocelUIbl 00pa3 JKU3HU NMPU OOWTAHUU B 3aMKHYTBHIX IIYCTHIHHBIX KOTJIOBHHAX B YCJIOBHSIX IMOBBIIIEHHOTO
XO3SIICTBEHHOTO OCBOGHHS M TIpecca JAPYTMX AaHTPONOTEeHHBIX BO3JICHCTBHI (BBIAC CKOTA, JBMKCHHE
aBTOTPAHCHOPTa, OPAaKOHBEPCTBO) B COYCTAHUM C MEPHUOTUYECKH MOBTOPSIONIMMHUCSI MHOTOCHEKHBIMU
3UMaMH (IKYThI) ONMPEACISIOT MOBBINICHHYIO YSA3BUMOCTh 3TOH PEITUKTOBOI (HOPMBI U TPEOYIOT MPUHSTHS
CTIE[MANBHBIX MEP COXPAaHEHHS TIOTOJIOBBSI U BCEX 0YaroB OOUTaHMUSL.

[Tonoxenue ycyryomnsiercs U TeM, 4TO B TPaIULMOHHON KUTaWCKOM MeIULUMHE calirayby pora, B TOM
YKcIie U MOHTOJILCKOTO, TI0 MX IIEHHOCTH CTOSIT B OJHOM PsIIy C pOTOM HOCOpOTa U MO3TOMY TOJIB3YIOTCS
OOJIBIINM CIIPOCOM Ha PhIHKax KuTas, 4To co3maeT AOMOIHUTENBHYIO YIpo3y /sl CYIECTBOBAaHUsI caifraka H,
0COOCHHO, JJISl TAKUX MAJIIOYUCICHHBIX momysnuii kak B Mounroaun (Cokonos ap., 1991 u np.). Buecenue
catiraka B Ilpmmoxkenne 2 CUTEC (aosops 1994 1., CIIA) yKeCTOYMIH KOHTPOIbL 3a DKCIOPTOM-
MMIIOPTOM CalraybUX pPOTOB, HO OPaKOHHEPCTBO MPOJOJKAECT OBITh Yrpo30i Ui TOIMJSALUN CaiTrakoB
(Chan et al., 1995; TTepenanosa, JIymekuna, 2001 u ap.).
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Mowuronsckuii jkeiipan (Gazella subgutturosa) — eauHCTBEHHBIN a3MaTCKUi B W3 poaa I azeneif,
BHeceH B Kpachyto Kuury Monromuun (Mongolian Red Book, 1997), B mocnemHuie roabl HEKOTOpBIC
TOMYJIALNH [PKEHPAHOB CTaJM BOCCTAHABINBATHCSA U B CBSI3U C 3TUM 00CY’KIaeTcsi BOIPOC 00 MCKIIOUCHUN
mkeiipana u3 KpacHoii KHUTM U BHECEHHUH €ro B MepeueHb 00bEKTOB copTHBHOM 0X0ThI (AMmrainas, 2000).

B 70-x romax XX B. momyJsamuu pKepaHa HaXOIWINCHh B CTAAWM JCTPECCHUU — apeal COKPATHIICS
moyt B 2 pa3a no cpaBHeHuio ¢ 1940-1950 rr., yTo OBLIO BBHI3BAHO MEPEHPOMBICIOM H IIHPOKUM
pacmpocTpaHeHHeM HelleraubHONH OXOoThl. [locme BBemeHHs monHOro 3ampera oxotsl (1972 r.) apean u
YHCIICHHOCTh CTAJIM TIOCTENEHHO BOCCTAHABIMBATBHCSA. BBICTPBIN IMOIBEM YHCICHHOCTH M PACIIMPEHHE apeana
Hamerwiich B 1990-x, korma Obuta ycuiieHa OXpaHa M YIydlIMJIach SKOJIOTHYECKas cuTyanus. B
YaCTHOCTH, MHOTHE Y4YacTKH MacTOMil B 30He mycThiHb (FOxHOTOOMIiCKMI aiiMak u Jp.) apaTaMu ObLIH
3a0pOIIeHBI, TOCKOJIBKY paHee MMOCTPOSHHbIE KOJIOAL! IPHUILIA B HETOXHOCTD M U3-3a OTCYTCTBHS BOJOIIOCB
CKOTOBOJBI C OTapaMH CKOTA YIIUIA U3 IIYCTHIHHBIX PAHfOHOB U TEM CaMBIM CO3/IaJIiCh ONTHMAJbHbIC YCIOBUS
s JukelipanoB. K aTomy BpeMeHu apean mkeiipana coctaBui okono 35 % tepputopun Mosronuu, a ero
mwiomanp paBHsutack 540 TeIC. KB. KM, a oOmIme 3amachl JkelipaHa Obutn orjeHeHBl He MeHee 140 Thic.
roigoB (Awmraman, 2000). B mpexemax BOCCTaHOBIEHHOTO apeaja caMble KPYIHBIE OdYard OOHTaHHUS
CYLIECTBYIOT Ha 3amaje B JxyHrapckoii ['00u 1 B 10ro-BOCTOYHBIX 4acTsX ['00M, B OCHOBHOM, B I0KHBIX
pationax HOxHo-I'oOwmiickoro aiimaka. 37ech WMEIOTCS ONTHMAJbHBIE YCIOBHS ISl JDKEHpaHOB: HaOOp
XOPOIINX CE30HHBIX MACTOUII ¢ JOCTYITHBIMH BOJOMOSMH B BHJIE POJHUKOB M YKPBITHIH CpeN HEBBICOKHX
TOPHBIX MOTHITHI MPH yMEPEHHOM MACTOHMIITHOM ITPecce Ha MPUPOAHBIE SKOCHCTEMBI. [10JI0KHUTELHYIO POITh
npu 3TOM chirpana opranuzauus B 1996 r. mamoro ['obGumiickoro 3amoemnuka (Small Gobi Reserve),
pacroioKeHHOro Ha JABYX yuacTkax: bopmson-T'oou (yuactok A) wu TanOwi-I'obu (yuacrok B) wu
3aHMMAIOIIETO ceiuac B IEJIOM J0CTaTouHy0 mionianp (1.84 muH. ra) st oOMTaHus CYIIECTBYIOLICH 31€Ch
nonyJsimu Jpreiipana (Tumurbaatar, Myagmarsuren, 2000).

Ha nomo Monronuun npuxoaurcst 6oee 65 % Bcero MuUpoBOro HaceleHUs M apeana Buaa. B apyrux
pernonax EBpasum (Hampumep, B Kazaxcrane) apean BHIQ NMPEICTAaBICH H30JMPOBAHHBIMH MEIKUMH
oyaraMH ¢ MaJOYMCIICHHBIMH TOMYJSIHUAMHU. Takoe TOMUHHpYOIee MojokeHue MOHTOJIMH 0 3amacam
JDKeHpaHa OIpeAeNsieT He0OXOANMOCTh pa3pabOTKH CTPATErHy COXPAaHEHHs TOTO BHAA Ha JOJITOCPOYHYIO
MIEPCIICKTUBY .

Omnpenensisi NPUOPUTETHBIC HATpaBICHHUS CTPATETHH, CIeNyeT NPUHHMATh BO BHHMAaHHE CIICAYIOIIUE
MOMEHTBI:

- JokelipaH (OHOBBIM KOMIIOHEHT WYCTBIHHBIX O3KOCHUCTEM U OJHOBPEMEHHO LEHHBIH OOBEKT
OXOTHHYBETO XO3AUCTBA (IPOMBICIIOBOTO M CIIOPTUBHOTO);

- B CIUIY 2KOJIOTHYECKUX OCOOCHHOCTEH JKeHpaH COBMECTHM C XO3SHCTBEHHOW JEATEIHHOCTHIO H
BIIOJTHE BIMCHIBACTCSI B CHCTEMY OTTOHHOTO YKHBOTHOBOJICTBA TIPU MUHHMAJILHBIX 3aTpaTax Ha OMOTEXHHIO
(co3manue HOCTYMHBIX BOAOMCTOYHMKOB, YMEPEHHBIN BBINAC CKOTA U CUCTEMa OXPAHBI).

Tob6wuiickuii TopHbId Oapan, wiu apxap Jlapsuua (Ovis ammon darwini Przewalskii,1883) — oaun u3
MOJBUIOB apxapa, HaCeNSIOMNN HHU3KOTOPbs W MEIKOCONOYHHKH B 30HE MYyCTHIHb Ha tore ['odu. Bce
MOZBHUIBI apXapa B MEKTyHAPOJHOM acIlleKTe OTHECEHBI K )KHBOTHBIM C COKPAIIAIOIIEHCS YHCICHHOCTIO U
BHeceHbl B Kpacubiit Criucok MCOIT u B IMpunoxenune 2 CUTEC. B Monronuu apxap [lapBuna, kak
penkuii Bua, 3aHeceH B Kpacuyro Kuury (1997). IlpoGnema coxpaHeHHUsI TOPHBIX OapaHOB-apXxapos,
KaK MCKIIOYUTEIHHO IICHHBIX OOBEKTOB CIIOPTHBHOM M IPOMBICIIOBOH OXOTHI, BEChbMa aKTyajbHA, T.K.
MHOTHE IOJBHIBl CTaJl MAJOYHUCICHHBI W WX apeajbl MPEACTABICHBI W30JIMPOBAHHBIMH OYaraMu.
CoxpaHeHne TakuxX MYCTBIHHBIX (opM Kak apxap JlapBuHa, OCBOMBIIEr0 NPHUPOIHYIO Cpeny
KpaifHeapHIHBIX ITyCTBIHb, HMEET OOJBIIOe HAYYHO-TIPUKIIAJHOE 3HAaYCHHE B KayecTBe 0OBEKTa M3yUYCHUS
9KOJIOTO-MOP(HOTOTUUECKUX U TOMYIAIHUOHHBIX aJalTaluii K pe3KOKOHTHHEHTAIFHOMY KJINMATy ITyCTBHIHbD
o6mn.

[To nmanHBIM oOcnenoBaHuil, mpoBeaeHHBIX B 90-X romax, COCTOSHHME MOMy UM apxapa JlapBuHa
OCTaeTcsl IOBOJILHO CTAOMIIBHBIM M yCTOHUHMBEIM. 10 pe3ysbTaTam y4eToB 00mIasi YHCICHHOCTh OIICHUBACTCS OT
9 o 10 ThIC. TONIOB, U TaKOH YPOBEHBb YMCIEHHOCTH MHOTO BBIIIE TI0 CPAaBHEHHIO C APYTUMH MOJBUIAMH
apxapa. Hampumep, oOmiyto 4mcieHHOCTh antaiickoro Oapana (Ovis ammon) A. denocenko (2000)
omeHuBaeT B 4.5 — 5.0 Toic. ocobeit. Cyms 1Mo IKOJIOTHIECKOM CUTYAIT|H, TI€ B TIOCICIHUE TOABI HAOIIOMACTCS
HEKOTOpOE YIIyUIlIeHHE B FOXKHBIX paloHaX MyCThIHb MOHTOJIMU HM3-32 CMEUICHUS CTaJ JOMAIIHEro CKOTa B
Oosiee ceBepHBIC PallOHBI, MOKHO JaTh MIPOTHO3 Ha Oyayliee, ecid He Ha YBEJIMYEHUE, TO Ha CTAOWUIN3AIHIO
YHUCICHHOCTH TMOMyJISiuid apxapoB JlapBuHa (Ipu YCJIOBMHM YCHJICHUS MEp OXpaHbl W OOpBOBI ¢
HeJIETaIbHON OXOTOH Ha 9TOTO 3BEpS).
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[Ipupomooxpanusiii craryc apxapa [lapBrHa JOCTaTOYHO BHICOK W COCTOSHHE TOMYJISIMA BIIOJHE
CTa0HMJIBHOE, HO CHCTEMa OXpaHbBI JIOJDKHA M JANbIIEe COBEpIICHCTBOBAThCs. CTpaTeruss COXpaHeHHs STON
MyCTBIHHOW (OpPMBI JOJKHA MpeayCMaTpHBaTh paclIMPEHHWE U COBEPLICHCTBOBAHHWE OXPaHSIEMBIX
TEPPUTOPHUH T.K. MYCTBIHHBIE SKOCUCTEMBI JTOCTATOYHO YSI3BUMEI K JIFOOBIM MPOSIBICHUEM aHTPOIIOTCHHBIX
BO3AEHCTBHI, YTO TPU MO3aUYHOM pACIPOCTPAHEHWH apXapoB MOXKET HMETh KaTacTpodudecKue
MOCIEACTBHS IS IOKATBHBIX TIOMYJISIUA 3TOH (POPMBEL.

Oco0yro mpobiieMy O COXpaHEHHIO apxapoB JlapBuMHa BBI3BIBACT IMPaKTUKa BEIEHUS HA 3TOTO
KOIIBITHOTO TaK Ha3bIBaeMOH «Tpo(deiHON 0XoTh». Kak M3BECTHO, CTpaTerws TaKWMX OXOT HaIlpaBJICHA Ha
JOOBIMY CaMBIX KPYIHBIX CAMIIOB C XOPOIIUMHU «TPOQEHHBIMU» POTaMH, 32 KOTOPhIe OXOTHUYbH XO3SHCTBA
C MHOCTPAHHBIX OXOTHUKOB-TYPUCTOB IOJIy4arOT OOJBIIME AOXOIBI, YTO B Psjie CIy4acB OKa3bIBaeT
OTpHIIATEIbHOE BO3JICHCTBHE Ha CTAaOWIBHOCTH MOMYNANUNA. Tak YCTAaHOBIIEHO, YTO €KErOAHOE H3BATHE
KPYIIHBIX CaMIIOB, cTapiie 5 - 6 JieT, B coueTaHnH ¢ OpaKOHhEPCTBOM MPUBENIO K CHIDKEHHIO YHCIEHHOCTH U
HapYIICHHUIO CTPYKTYpBI anTaiickoro apxapa (Penocenko, 2000).

Mouroneckuit kynan (Equus hemionus hemionus Pallas, 1774), onuH u3 KpyMHBIX MOIBUIOB, UMEET
HanboJlee COXPaHUBIIHUICS apeal U BBICOKHH ypOBEHb YHCIEHHOCTH 0 CPaBHEHHIO C JAPYTHMH HOIABHIAMH.
Kyman kak BUI B MEXIYyHapOJHOM acleKTe OTHOCHUTCS K TJIOOAIBHO COKPALIAIOIIUXCS B YHCICHHOCTH
XKUBOTHBIM. MoHronbsckuil kynan 3aneceH B Kpacusiii Cniicok MCOII, B Kpacnyro Kuaury Monromnuu,
a B Poccun — B Kpacuyro Kuury kak ucuesnyBmmii Buja (kareropust O), a taxxe B Ilpunoxenue 2
CUTEC. MoHronbckuil KyjaH — 3HIEMUK MMOJIYNYyCThIHb U MyCTHIHD LleHTpansHON A3uu.

[To omeHKaM MHOTHUX MOHTOJIbCKHX CIIELUANTHCTOB MOHTOJILCKHN KyJIaH paclpoCTpaHeH B ITyCTHIHIX
CTpaHbI JOBOJFHO IIMPOKO U TUIOIIAAh €r0 COBPEMEHHOTO apeajia cocTapisier He MeHee 150 ThIC. KB. KM, UTO
IIpU cpelHel ToTHOCTH HaceneHust okono 10 ocobGeit Ha 100 kB. kKM, 0o0IIKe 3amachkl MOTYT COCTaBIIATh HE
MeHee 15-20 teic. TonoB. MMeIOTCsS Cy>KIOEHHUS, YTO 3amackl BO3MOKHO MHOTO BBIIIE, HO IO HalleMy
MHEHUI0, €MKOCTh YTOJUH IMYCTBIHHBIX KOCHUCTEM B psAlle PAiOHOB JOCTHIIIA TIpefieNia, a SKOCHCTEMBI
MIPOJODKAIOT HAXOMWUTHCS IO CIJIBHBIM aHTPOIIOTeHHOM Bo3aelicTBHeM. C ydeToM CyIIecTBYIOIIEH
9KOJIOTUYECKOW CHUTYal[MM CTPATErwsi COXpPAaHEHHWs KyllaHAa Ha COBPEMECHHOM JTale JO0JKHA BKIIOYATh
HECKOJILKO 0a30BBIX 3JIEMEHTOB.

B ycnoBusix mycTBIHBP BEAYIIMMH 3KOJOTHYECKMMH (AaKTOpaMH BBICTYHAIOT: IOCTYMHOCTH
BOJIONCTOYHHUKOB M HAIMYUE CE30HHBIX MacTOUII. DTOT MHHUMYM TPeOOBaHHI K KA4eCTBY CPEIIbl MOXKET
OBITH JHOCTUTHYT, KaK MPaBHJIO, Ha OXPaHAEMBIX TEPPUTOPHSX, Tlle HEraTUBHOE BO3/ACHCTBHE YEIIOBEKA C
OoTapaM# CKOTa, YACTUYHO WJIM MOJHOCTHIO HCKII0YeHO. Bot mostomy opranmszanus OOIIT co cTporum
PEXKHUMOM OXPaHbI SBISIETCS KITFOYEBBIM (0a30BbIM) 3JIEMEHTOM CTPATETHH COXPAHEHHsS KH3HECIIOCOOHBIX
MOMYJISIANA 3TOTO BUAA.

Jnst BoccTaHOBIIEHHS apeajia IeJiecoo0pa3sHo pa3BepHYTh PadOTHI IO PACCEICHUIO KYJIaHOB B MeCTa MX
OBLIOTO paclpocTpaHeHHA. PemaTtpuaiuio KylaHOB IiejecooOpa3HO B MEpPBYIO O4YEpelb OCYIIECTBUTH B
mpeenax UCTOPUUECKOTO apeayia: B KOTJIIOBHHY bonbmnx 3amafHbIX 03€p M B CTENMHYIO 30HY BocTouHOIA
MoHronuu, rie He Tak JaBHO oOuTanu nomyssinuu KynaHoB (bannukos, 1954). B peanusanuu npoekra mno
pacceseHrIo KyJlaHa 3aHTepecoBaHa W Poccusl ¢ 1enbi0 BOCCTAHOBIIEHUS ATOTO BHAAa B JlaypcKux cTemsx
(Kpachast Kuura P®, 2001).

Jukuii Bepbaron, wian xapraraii — Camelus ferus Przewalskii, 1883 — yHuKanbHEBIN TpeacTaBUTEND
MHUPOBOH (hayHBI, €IUHCTBEHHBIH COXPAaHHMBIIWHCS B TPUPOJE BHUJA ABYTOpOBIX BEpOIIONOB OTpsiaa
Mo3zonenorue. Jlukuii BepOmon, kak wucdesaromuii Bua, BHeceH B Kpacubii Crmcoxk MCOIl wu
HanmoHabHYI0 Kpacuyto Kaury Monromuu, a takke B Ilpumoxenme 1 CUTEC. CoxpaneHnne 3TOro
YHHKAIBHOTO dHIeMHuKa lleHTpanpHON A3nu wmMeeT OOJIbIIOE 3HAUYEHHWE JUIS HAyKH, KaK OCCIEHHOTrO
HacJieaust >KUBOIM IPHUPOJBI, YTO OTBeUaeT 3agadyaM BeemupHoit Ctparerun oxpansl npupoasl 1 KoHBeHInn
COXpaHEeHHS OMOJIOTUYECKOTO Pa3sHOOOpas3ws B INI00aTbHOM MacIiTale.

AHaIA3 COCTOSHUS TOIMYJIANNN TUKOTO BEpOIOaa, COXpaHUBIIUXCA TOJNHKO B MoHromnu u Kurae,
MOKAa3bIBaET, YTO CyAbOa pequaiiiiero »KMBOTHOTO BHYLIAET cepbe3Hble onaceHusa. K HacTosmeMy BpeMeHU
HauOollee IEeTMbHBII Yy4acTOK BHIOBOTO apeana COXpaHWICSA Ha Foro-3amage MOHTONMHU B KpailHeapHIHBIX
mycThIHSX 3aanrtaiickoir ['obm, rae obmas miomans Ha 80-90-¢ romer XX B. He mpeBbmana 28-
30 Tteic. kB. kM (OKupuos, Mneunckwmii, 1985), HO MOSBHINCH COOOINEHWS O aJbHEHIIEM COKpPAIeHUH
apeara B Mounromuu (Tulgat, 2002 u np.). B Kurae apean pa3OuT Ha W30JMpOBaHHbIC O4aru OOWUTaHUS,
KOTOpBIE BKpaIlJIeHBl B paiionsl mycThiab (Takma-Makas, Topsl 10xHee 03. Jlo6HOp, TamyHn-I'oon),
rJie WIST HMHTCHCHMBHOE OCBOCHHME TeppuTOpHii (moObiua HedTH, 3050Ta W T.J.) U cyabbda ITHX
OCTaTOYHBIX MOMYJISALUI B OyaynieM BeckMa HeonpeaenenHa (Hare, 1997 u np.).
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B mpenemax 3aanraiickoit ['obu, rme Ovin co3man B 1976 r. Bompmol ['oOwiickuii 3amoBenHHK,
TEPPUTOPHsI KOTOPOTO OXBaTHJIA BCE PAOHBI OOMTaHWS MOHTOJLCKOHM MOMYJISIUKA JUKOTO BepOIroia U ero
YHCIIEHHOCTH OrieHuBatach B 80-x rogax B mpeaenax ot 500 mo 800 ocobeii (XKupuos, Unbunckuii, 1985). B
MOCTIeIyIOIME TOABl PEXUM oXpaHbl B bombmiom ["oOuiickoMm 3amoBegHHMKe CTan ociabeBaTh W IIpecc
AHTPOIOTEHHBIX BO3JIEUCTBUII Ha 3KOCHCTEMBbl YCHUIIMJICS. B pallOHaX CE30HHBIX KOHIIEHTpALUH JUKHUX
BEpOJIIO/IOB CTaNIM MPAKTUKOBAThCS CEHOKOCHI, BBINAC CKOTAa M 3aroTOBKa cakcayna. Hambonee HeratnBHoOe
BO3JICHICTBUE OKa3blBaeT OTKphITas B mepBoil monoBuHEe 90-x TomoB yepe3 LeHTpanbHylo dacte BI'3
aBTOJIOPOTA C IIYHKTOM TI€PECCUEHUS TOCYAapCTBEHHOW TpaHUIIBI Mexkay I oOuiickum aliMmakoM MoHTOIHN
u npoBuHuueit I'anbcy KHP. B utore moctyn nukux BepONIO0B K POJHUKAM C HAHOOJBIIUM IEOHUTOM U
CE30HHBIM TacTOMIIaM ObUT OJIOKUPOBaH, M YCIOBHUS CYIIECTBOBaHHS PE3KO YXYAIIMIHCH. EjkerogHsi
MIPUPOCT TOMYJIAIUK CTall CHUYKATHCS U3-32 XUITHUYECTBA BOJIKOB, KOTOPBIE U3bIMAIH 3HAYUTEIHHYIO JIOJIO
MOJIOAHAKA BepOmonoB. B urore, mo omenke P. Tynrara (2002) 3a mocaenuue 20 xer (1980-2000 rr.)
MOTOJIOBbE BepOIr010B B 3aanTaiickoii ['00M yMeHbIINIOCh, HO Iepkaioch B mpeaenax oT 345 no 550 ocobeid.
IpuBoauMbIe ApyriuMu aBTopaMu Oosiee Bbicokue mudpsl (1985 + 802 ocobwu), sIBHO 3aBBIINICHBI HW3-32
morpemnHocTei meTomos yuera (Mix et al, 2002).

Takum 00pa3oM, aHaJIN3 MHOTOJIETHEH JMHAMUKU COCTOSHHUSI TIOIMYJIAINKA BepOIto10B 3a nocienuue 20-25
JIeT OKAa3bIBAET, YTO UX YHCICHHOCTH M apeal MpoaobKainu cokpamarbes. [1o akcneptHeM onenkam k 2000
roxy oOmas YUCIeHHOCTh BeeX momynsanuii B Monronuu u Kurae onenuanack ot 880 mo 1200 rosos.
EctecTBeHHO, Takol ypOBEHb YHCIEHHOCTH BHYIIAET OOJBIINE OMACCHHUS 32 COXPAHHOCTh 3TOTO BUJA, TEM
0ojee, 4TO Ipecc aHTPONOTCHHBIX BO3ACHCTBHHA Ha 3KOCHCTEMBI NMPOJOIDKAET BO3pacTaTrh Ha)xe Ha
OXpaHAEMbIX TEPPUTOPHX, KaK BHIIIE OTMEYaloch, U B bombmoMm [obuiickoM 3amoBeanmke. [Ipu sTom
OCHOBHOE€ Ha3HAYEHHE ITOTO 3aI0BETHUKA COCTOSUIO MMPEUMYIIECTBEHHO B COXPaHEHHUH AMKOTO BepOIoaa
KaK yHHKaNIbHOTO SHIeMuKka LleHTpambHOll Asum. [letanbHas pacmm@poBKa Bcell CHCTEMBI OXpaHBl U
pekuMa 3armoBeHOCTH ObUTa naHa B ['enepamsHoM Ilmane BI'3, xotopsiii ObLT pa3paboTaH IKCHEPTaMU TOJ
srumoit FOHEIT B 1979-82 1T. M OCHOBHEIE TOJIOKEHUS ATOTO JOKYMEHTa OBLIM OIyOJIMKOBAHBI B KHHTE
«Bbonbioit ['oOuiiCKUil 3amoBeHUK- YOEKHILE PEAKHX JKUBOTHBIX LIeHTpajapHON A3uMu», Ha PYCCKOM U
aHruickoM si3bikax (XKupno, Mnbunckuid, 1985).

OcHOBHBIE l'lpOﬁ.]'IeMI)I 1 PEKOMEHIAIMH 110 COXPAaHCHUI0 KONMBITHBIX )KUBOTHBIX

B nacrosiiee BpeMs X035HMCTBEHHAs J€ATEIbHOCTb, C OJHON CTOPOHBI, U MPUPOJIOOXPAaHHAS C APYTOi,
MOTYT CUMTaThCS OCHOBHBIMH  (haKTOpaMH, OIPEICISIONUMH  COCTOSHUE TMOMYJISIUNA  KPYITHBIX
MJICKOTIUTAIONINX B apUIHOH 30He. B CBsI3M ¢ ATMM WMEHHO 371eCh, C HaIllel TOYKH 3pEHHS, U HEOOXOIUMO
WCKaTh TPUYMHBI BO3HUKHOBEHHS CYIIECTBYIOIIUX MPOOJIeM. YUHUTBIBas 3TO OOCTOSATEIHCTBO, BaXKHO
OIICHUTHh CTENICHh AHTPOIIOTCHHOTO BO3ACHCTBUS HA MACTOUIIHBIE SKOCHCTEMBI MOHTOIMKM M TIPOBECTH
COOTBETCTBYIOLIUI aHaJIu3 pa3MELIEHUs PE3EpPBAaTOB U HAMETUTh NEPCHEKTUBHBIN IJIaH ONTUMU3ALUU CETH
OIIT.

Ha ocHoBanuu pacuera, coctaBieHHOTo o kapte «Ecosystems of Mongolia» (Gunin, Vostokova, 1995)
IUTOIIA/Ib TACTOMII apuIHON U ceMuapuIHO# 30H coctaBisier 123.0 muH. ra (78.6 % TeppuTopuu CTpaHbi).
Bosiee MOJIOBHHBI M3 HUX pachojiokeHbl B cremHoir 30He (54.6 %), MeHbmas 4YacTh MPUXOAUTCS Ha
nonynycteiaabie (24.5 %) u nycteiaabie (14.5 %) mactoura (tabn. 1). HecMoTps Ha HEBBICOKYIO CPEITHIOIO
ypOXKaiHOCTh B 2-4 11/ra CyXOH Macchl 00ECIEeUYeHHOCTh MAaCTOUIIHBIME PECYPCAMH JIOMAIIHUX JKHBOTHBIX
JOJITO€ BpeMsl CUMTAIOCh BIoiHe yaosrneTBopurensHoi (Ippsnmymam, 1975; Munecman, bomm, 1992). Tlo
nanubiM JK. Horgona (1980), morosoBbe ckota B 1975 r. gocturano 46.2 MitH. yCIOBHBIX OBIIETOJIOB, a 3ariac
MacTOMIHOTO KOpMa KCIOJb30BaCsA JHUIs Ha 68 %. OmHako Aaxe MpU TaKOW YMEPEHHON MacTOMIIHON
Harpy3ke B TOT nepuon okojo 30 % macTOWIl HaXOMWIUCh Ha pasHbIX cTamusx c00s (MHUpPONIHUYEHKO,
1967). B xonrre 90-x ro10B macTOUINa ¢ yMEPEHHOM HApYIIEHHOCTRIO yike coctanmistin 50-60 %, co cpenmeit
25-30 %, c¢ cuabHOit - 4-5 % (Gunin et al., 1999), yTo BMOJHE MOKXHO OOBSICHUTH YBEIUYCHHEM K 3TOMY
BpeMeHH macTtOmmHoi Harpyskw. Tak, B 1999 r. obmee moromoBee ckoTa Bo3pocio ao 33,0 MuH. nim
59.3 MJIH. YCIIOBHBIX OBIICTOJIOB, YTO cocTaBmiio Oojiee 28 % mo cpaBuenuto ¢ 1975 r. O6pariaroT Ha ceOs
BHUMaHHE 0oJiee BBICOKUE IMOKA3aTEeNH CTETICHN HAPYIICHHOCTH NAaCTOUIIHBIX IKOCUCTEM, Pa3BUBAIOIINXCS B
THAPOMOP(HBIX U TOIYTHIPOMOP(GHBIX YCIOBHAX. CO CpefHel HapymeHHOCThio — 45.5 %, ¢ cuipHOU T
oueHb CWiIbHOM — 12.7 % (tabm. 1). B cBA3M ¢ pacrmoioXKeHHEM B JTHX DKOCHCTEMaX OCHOBHBIX MECT
BOJIONIOSL Takash CUTYyallus MOXET HMETh OTPHUIATeIbHOE 3HAYEHUE JUIS JWKUX Miekonurammux. C
HETaTHMBHOW CTOPOHBI HEOOXOAWMO OICHWBATh M3MEHEHHE BHIOBOW CTPYKTYPHI MOTOJOBBS JOMAITHHX
KHUBOTHBIX. Kak BHIHO U3 ONyOJMKOBAHHBIX JIAHHBIX CTAaTUCTHYECKOro jemapramenta (State of
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Environment, 2002), pocT mOroyioBesi CKOTa B IMOCJIEIHEE ACCATUICTHE MPOUCXOIMI 32 CUET YBEIUYCHHS
YHCIICHHOCTH K03. EcIi B 11eJIoM 1Mo cTpaHe BKIJIAJ MOT0JIOBhS 3TOTO BHJAa B CyMMAapHYIO YUCIEHHOCTh CKOTa
B 1eiiom B 2000 roxy Obut paBeH 46 %, To B apuaHbIx permoHax Monromuu oH pocturaetr 50-60 % (Dux-
Awmranan, 2000). Takum o0pa3oMm, MpeACTaBICHHbIE [aHHBIE IO3BOJIIIOT C  ONPEAEICHHOCTHIO
IIPOTHO3MPOBATh JAJbHEHIITYI0 HHTCHCH(UKAINIO AerpaJalliy MaCTONIIHBIX YTOJUH B IIETIOM I10 CTPaHe U B
apUIHOM 30He B TOM yKcie. Takas TeHIeHIHs1 HanboJee SipKo cTaja MPOsBISTHCS B MOCIETHEE ACCATHIICTHE
B CBS3M C IepexoJoM MOHTOMUM K PHIHOYHOH SKOHOMHKE U CBS3aHHOTO C 3THM CHATHEM OTPaHUYCHHH B
CONEPXKAHUM CKOTa, a TaKXKe PE3KUM BCIUIECKOM TOPHOIIPOMBIIIIEHHOTO IPOM3BOJICTBA, OCOOEHHO B
obnactu 3omotono0erau (Tumenbayar et al., 2004).

Tadauna 1. PacnpeneneHne apuaHbIX NacTOMI MOHTOJIMH O CTENEHH aHTPOIOTeHHON HapyueHHocTd. Table 1.
Distribution of Mongolian arid pasture lands by the measure of anthropogenic disturbance.

o OrHocuTeIbHAs OIS TaCTOMIL
Pacnpenenenue mioimaaeii nactounr (KB. KM) (%)
B 3
Tum nacToumy K:_ex[ 0 CTEIICHU HAPyIICHHOCTH
| 1] 11 v \V | 1] 1 v \V
*
Crenibe: 672;.2:;.7/ 84836.0 | 364680.9 | 186614.9 | 35858.0 | 301.6 12615421 278 | 53 |0.04
[omymycThiH- 301446.04/ | 46816.0 | 191732.0| 60193.6 | 2621.5 83.0 155 636 | 200 | 0.9 003
HbBIE 24.5
[ycThIHHBIC 178{275'99/ 106158.5 | 682934 | 4169.7 95.2 31.2 |59.4)382| 23 | 0.1 |0.02
TI'mapomopdHbie
(cTenmpIe 1 7743]:.%.73/ 6585.1 | 31935.9 | 35287.8 | 8145.2 | 1707.3 85 |4121 455 | 105 | 2.20
MYCTHIHHBIE) '
HUTOrO: 1230077.5 | 244395.5 | 656642.1 | 286266.0 | 46719.8 | 2123.1 | 19.9|53.4| 23.3 | 3.8 | 0.17

* B unciuTesie — 3aHMMaeMast IJI0Iaab HacTOuI (KB. KM); B 3HAMEHATENE — NOJIs 3aHMMaeMoi mromianu (%).

CBoeBpeMeHHasi OICHKA TMPOMCXOMSANIMX B TPHUPOTHON Ccpelic HETaTUBHBIX H3MECHEHHH MpHBena K
NEepeCMOTPY TMOJUTHKH TOCYJapcTBa B OO0JNACTH OpTaHW3alWU ONTHMAaJIbHOW CETH pe3epBaToB,
HATpaBJICHHON Kak Ha COXpaHEeHUe (DIOPHUCTHKO-(PAyHHCTUUECCKOTO Pa3sHOOOpasusl W, B MEPBYIO OYepe/b,
PENKUX ¥ HAXOJSIIUXCS MO YIPO30H HCUE3HOBEHUsI BHIOB MilekonuTaonmx. B 1993 rony no nununmaruse
MuHucTepcTBa NPUPOJIBI OKPYIKAKOIIEH cpelbl MOHIonuu npu noaiaep:xke MexayHapoaIHbIX OpraHu3anui
B pamkax npoekta GEF UNDP «Mongolia - Biodiversity» Obu1 pa3paboTaH NEepCICKTHBHBIN ILIaH
opranm3anmu  OIIT: Component B. Conservation Areas/Wildlife (Gunin, 1993). Otum mmanom
MPeIyCMaTPUBAIOCh YBEIMYCHHE IUIOIIAIU OXpaHseMbix Tepputopuii ¢ 5.5 % mo 25.0 %, a ux obiiero
konmmyectBa - ¢ 21 mo 60 OIIT, Brimouas opranuzaumio 12 tpancrpanudsbeix (Monrono-Poccuiickux u
Moumrono-Kuraiickux) peseparoB (Gunin, 1993). 3a mpomenmmmii necsarunerauii nepuoa (1994-2003 rr.)
ATOT IUTAH B CBOEH 3HAYMTENHHON YacTH OBLI ycmemHo peain3oBaH. B Hacrosmee Bpems cetb OIIT B
MoHronuu HacyuThiBaeT 57 pe3epBaTOB pa3IMYHOrO paHra (3amoBeIHHMKH, HAIMOHAIbHBIC TApPKH,
3aKa3HUKU ¥ MAMSTHUKA TPUPOIBI), KoTopbie 3anumaror 20.5 mun. ra (13.1 %) (Ilpunoxenue 7, tabdm. 2).
OnHako, HECMOTPSl HAa 3HAYMTENLHBIA MPOTPECC B OPraHHM3alldi YHUKAIBHOW JIsl A3WH CHUCTEMBI 0c000
OXpaHsIeMBIX TPUPOJHBIX TeppuUTOpHi B MOHronmu, €€ aHanmM3 C TOYKH 3pPEHHS NPOCTPaHCTBEHHOTO
pasmemienusi OIIT moxa3piBaeT Ha HEOOXOAWMOCTH AalbHEHIIETO Pa3BUTHS M COBEPIICHCTBOBaHMA. B
MEPBYI0 OdYepelb 3TO MPOSBISIETCS TMPH PacCMOTpPeHWH reorpaduueckoro pacnpeaenenus OIIT mo
MPUPOJHBIM 30HAM W JAHIAPTHO-IKOJIOTHYECKHM pPErHoHaM cTpaHbl. Tak, HauMeHee 0OecCIIeYeHHBIMU
OIIT sBIAIOTCS MOA30HBI CyXHX CTENEH U MOJYIyCThIHD B IEHTPAJIbHOM U BOCTOYHOM yacTu MOHrommny, rae
OTMEYaeTCss WX IOJHOE OTCYTCTBHE, Kak Hampumep, B Jlomuauo-03epHOi (E4) ob6mactu IleHTpanbHO-
A3HMaTCKOTO perroHa WIM OHH 3aHUMAIOT HEOOJBINYIO TIIoMaab - B BocTouno-Xamxckoit odnactu Jlaypcko-
Mowuronbckoro peruona (Wp) - 0.81 %; IlenrpanpHo-Xanxckoir ob6iactu LleHTpasbHO-MOHTOIBCKOTO
peruona ([3) - 0,80 %. Hemocrarouna miomanp OIIT u B Cpenue-I'obuiickoii oomactu (Es) IlenTpanbho-
ABHATCKOTO peruoHa, riae oHu 3aHumarT Bcero 4.1 % muomanu pernona (tabm. 2). Cnemyer Takke
OTMETHUTh, 4YTO Kaxnaas B otrgensbHocTH OIIT He3HaunTenbHa TO IUIOMIAJM W HMMEET HEBBICOKHUH
MIPUPOIOOXPAHHBIN CTATYC - 3aKa3HUKH U TAMSITHUKH [TPUPO/IBL.
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YuuThiBas, YTO 3KOCUCTEMbl CyXHMX CTENEHd U MONYMyCThIHb B BOCTOYHOM M LIEHTPAIBHOM YaCTAX
MoHrosuu 00JIaJal0T YHUKAIBHBIMH OCOOCHHOCTSAMH (DIOPUCTUKO-(DayHHUCTUYECKOIO0 COCTaBa, C OJHOU
CTOPOHBI, U BCEMH HEOOXOAMMBIMU YCIOBUSIMH AJIsl OOUTAHUS TAKHUX ITyCTHIHHO-CTEITHBIX BUAOB, KaK caiirax,
JUKepaH U KyJiaH, ¢ APYroM, MepBOOYEPENHBIM 3JIEMEHTOM CTPATETUU COXPAHEHUS ATHX BUIOB SIBISETCS
opranmzanus penpe3eHTaTuBHON cetn OIIT MMEeHHO ¢ TOYKH 3peHMS pacUIUpeHHs X apeaia. B 3amamHoit
YacTH PACHpPOCTPAHCHMS IYCTHIHHO-CTEIHBIX JIAHAIIA()TOB MOJIOKEHUE C cylnecTByomeid certbio OIIT
MOJKET CUMTAThCS BMOJHE ynosieTBopuTenbHOi. [locne opranmzanuu B 1997 m 2000 rr. HauMoHANBbHBIX
napkoB BOkpyr 03€p Xapa-Hyp u Xuprus-Hyp, coorBercTBeHHO, 00I1ast III0IIaas KOTOPBIX mpeBbickia 1.0
MJIH. Ta MOSBUJIACH JOTIOJHHUTEIbHAS BO3MOXKHOCTh K PacCeleHMIO caiiraka M JpkeipaHa M3 3aKa3HHUKOB B
Manxan-comone u Hlapruiin-I'o6u Ha 3aH0B0 oprannzoBannsie OIIT.

Ta6auma 2. Pacrpemenenne OOIIT mo maHAMa@THO-9KOJIOTHYECKAM perroHaM W 3oHaM Mouromnn. Table 2.
Distribution of natural reserver by landscape-ecological regions and zones of Mongolia.

[Tnomans OOIIT B xaxknoi
HaumenoBanue . [Tnomanm o0actu
PErHOHOB Wunekc 1 HauMeHoBaHKe o0nacTeit oGmacTeit
(%) (%)

Mouromo-Asnraiickas (Al) 77720.04 11865.16 15.27
Anrae-CastHCKui

IMpuxy6eyrymbekas (A2) 55998.93 11207.67 20.01

Cpenne-Cenenrunckas (B1) 68399.03 1443.33 2.11
3a0aiikarbCKuit

XoanuTatickas (B2) 68093.76 18069.94 26.53

Bocrouno-Mownronsckas (W1) 128324.37 12704.84 9.90
Jlaypcko-MoHrosnbckuil

Bocrouno-Xanxckas (W2) 112299.10 905.34 0.81
X UHTaHCKUI IMpuxunranckas (G1) 17300.82 5620.58 32.49

Xanratickas (D1) 135501.99 17098.35 12.62
LenTpanpHo- 3anazmo-Xanxckas (D2) 87800.86 1676.80 1.91
MOHTONbCKHIA

LenTpanpHo-Xanxckas (D3) 134454.04 1070.02 0.80

I'o6u-Anraiickas (E1) 148463.18 33657.50 22.67

Iobu-Taubmanckas (E2) 2681.12 2681.07 100.00

Kotnoeuunno-o3epHas (E3) 171085.83 20725.35 12.11
LlenTpasibHO-A3uaTcKkuit

JonunaHo-03epHas (E4) 83404.20 0.00 0.00

Cpenne-T'obuiickas (E5) 97289.41 4025.69 4.14

ToGwiickas (E6) 172434.29 62767.36 36.40
HToro 1561250.97 205519.00 13.16

Paccmotpenne cymectBytomieit cetu OIIT B 30HE MyCTHIHR TMO3BOJISIET CAENATH 3aKIIOYCHHUE, HYTO
pa3MelleHne pe3epBaToOB HEOOXOAUMBIX sl OOMTaHHs THITUYHO-ITYCTHIHHBIX BHUIOB - AMKOTO BepOJIrOIa U
KyJaHa - MOXXHO CYMTaTh Hauboyiee ONTHMaIbHBIM Kak mno koiudectBy (6 OIIT) u mx crarycy (4
3alOBEAHBIX TEPPUTOPHH, 1 HAIMOHAIBHBIM TapK, 1 3aKasHWK), TaK W IO 3aHUMAaeMOH WX IUTOLIAaId
(9.4 muH. Ta). Bee nanbHeiinme MepoOnpHATHS MO0 COXPAHEHHIO OOHMTAIONIMX HA MX TEPPUTOPUSIX PEAKHX
BHUJIOB MJIEKOITUTAIOIINX MOTYT OBITH CBSI3aHBI TOJIBKO C COOJIOJCHHEM HOPM M NPaBHJI T'OCYAAPCTBEHHOM
OXpaHBl, YCTAaHOBJICHHBIX 3aKOHOAATEIbCTBOM Monrommu. K coxkaneHHuio, Kak ITOKa3bIBaeT OIBIT, B
HacTosllee BpeMsl B psAAc aiiMakoB HaceJeHHWE C OJ00pEeHHS MECTHOTO PYKOBOJCTBAa NPEANPUHUMAET
HalpaBJIeHHbIE JICHCTBHS Ha UTHOPUPOBAaHHE 3aKOHA 00 OXPaHSEMBIX TEPPUTOPHSX. DTO, MPEXKIE BCETO,
KOCHYJIOCh, KaK BBIIIE OBIIO OTMEYeHO, bompmoro I'oOuiickoro 3amoBeqHuka, U 0ocoOeHHO Majoro - Ha
yuactke «b», rne B 2003 r. Hayanace HenerajbHas OOBIYA 30JI0Ta, KOTOpPasi COMPOBOXKIANach MPUTOKOM B
3aMOBEIHUK THICSY JIFOJICH ¢ OOJBLIMM KOJWYECTBOM TPAKTOPOB, YTO IMPUBENIO K IOJHOMY pa3pyLICHHUIO
3aMoBeIHbBIX JaHAma(TOB Ha 3HaYMTEeNIbHOM TeppuTopuu (['anraa, 2004).

Yro kacaercs COXpaHCHHUA eZ[HHCTBeHHOﬁ B MUPC MOMYJAIUHU MOHTOJBCKOI'oO A3€pCHA, TO 3TOT
BOIPOC HEPa3pBIBHO CBS3aH C pa3pabOTKOW KOHLENIIMU COXPAaHEHUs YHHUKAIBHOIO CTEMHOTO Ouoma
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B BOCTOYHO-a3MAaTCKOM CceKTope cTemeil. K coxkaneHuro, HECMOTpS Ha MpPeII0KEHU,
pa3paboTaHHBIE CIenualinCTaMHu CoBMecTHOM POCCUIICKO-MOHTOJILCKOM KOMILIEKCHOM
ouonorunueckoi sxcneauua PAH u AHM (I'ynun u ap., 1998), sToTr Bompoc Tak W HE MOJYYHIT
MOJIOKHUTENbHOTO pemeHus. Jlo HacTrosmero BpeMEHH HE OCYHIeCTBIEH TOT MHHHMYM
MEpOMPUATHH, 0€3 KOTOPHIX TPYIHO COXPAaHUTh B XHU3HECIIOCOOHOM COCTOSHHH OOWTAalommue B
Boctounoii MoHronuu nonyisiiuu a3epeHa. Tak, He B34ATbl MOJ OXpaHy TEPPUTOPUU B IOTrO-
BOCTOYHOHM YacTH apeaja, rlie B MOCIEIHHE AECITUIIETHS HanboJiee 4YacTO OTMEYallCh CKOIICHUS
I3epeHa B MepHOJ OTENa, TaK Ha3bIBaeMble «pomminbHble moma» (JIymexkuna u ap., 1983). K uum
OTHOCSTCS, MPEXae Bcero, paitonsl Martan-Jlarayp, Acrar-llaran-Tonroit u basu-Tyxemuiia-I"o0wu,
KOTOpBbIE MOTJIH OBITH SApaMu Oyayuiero boibmioro CTEMHOro 3alMoOBEeIHUKA U Ha KOTOPHIX, B CBOIO
oduepenb, [HOJDKEH OBITh BBEIEH pErIaMEHTUPOBAaHHBIH  pPEXUM  IPUPOJIONOIb30BaHHUS,
WCKJIIOYAIONN WHTEHCHBHOE HCIOJb30BAaHUE TEPPUTOPHUN, MOTyIIee HAaHECTH BpEd COCTOSHHIO
MOMyJasaiuil n3epeHa (CTPOUTEIHCTBO HA3EMHBIX JTHUHEHWHBIX COOPYKEHHU, TOPHOMPOMBINIICHHAS
pa3paboTka, pacmamka TeppUTOpUU Ha Oonpmux miomansx). Opranu3oBanHbie B KoHIe 90-x
rogos 2 3akasuuka (Tocon Xyicrait u SIxu Hyp) k ceBepy ot p. Kepyen o0mreit miuomanaso 6oiee
700 ThIC. Ta, HECOMHEHHO, YK€ UI'PAIOT CBOIO MOJIOKUTEIBHYIO POJIb B CTAOMIIU3AIIMN YUCICHHOCTH
J3epeHa, HO TOJIBKO B CEBEPHON 4acTH €ro apeasna.

Benenne cmnopTHBHBIX OXOT Ha J3epeHa, JKelipaHa ¥ TOPHBIX 0OapaHOB JIOJDKHBI
KOHTPOJIMPOBATHCA HE TOJBKO HCXOAS W3 0O0IIedl YHCIEHHOCTH, HO M C YYETOM COXPaHCHHS
ONTUMANBHON CTPYKTYpPHl C yYacTHEM pa3HBIX MOJOBBIX M Bo3pacTHRIX Tpynn. K mpumepy,
MOBBINIIEHHOE U3BSATHE KPYITHBIX AJIUTHBIX CAMIIOB TOPHBIX 0apaHOB KaK OCHOBHBIX MPOU3BOJIUTEICH
BeJeT K nerpaganuu mnomyisnuid. CTparteruss coXpaHEHHUsS MNOMYIAIMA apXapoB TakkKe IJOJKHA
npenycMaTpuBaTh NPUMEHEHHWE OHWOTEXHHUH MO YJIYUYINICHHWIO KAadecTBa Cpedbl OOHMTAHUS ITyTeM
CO3JlaHUs JOCTYIHBIX BOJIONCTOYHUKOB, COJIOHIIOB W CE30HHBIX MAacTOWII B KIIOUYEBBIX MeECTax
obutanus. Crparterusi MOJDKHA TakKe MNPEeIyCMaTpPUBATh MPOBENEHHE pPEaKKIMMATH3alHH BCEX
paccMaTpuBaeMBbIX BUAO0B, B TOM YHCJIE apXapoB B MECTax MX MpeXHEero oouTaHus.

Takum o6pa3zoM, B KaueCTBE OCHOBHBIX MEp IO COXPAHEHHUIO KOMBITHBIX JKMBOTHBIX apUAHON
30HBI HEOOXOUMO CUUTATH CIENYIOUINE:

- KJIIOYEBBIM MOMEHTOM CTPAaTerHMu COXPAaHEHHUs KOMBITHBIX, BKIIOUYEHHBIX B KpacHyrwo Kuury
Mounronuu (mxeipaH, caiirak, apxap, AMKANA BepOJItOa) SBISETCS CYIIECTBOBAHHE B TUIMHUYHOMN
cpene obutanus (in - Sitl), 4TO MOXET pemaThCs MyTEM CO3JMaHUS CHENHATbHBIX MPUPOTHBIX
pe3epBaTOB U HEYKOCHUTEIbHOE COOIO/IEHNE yCIOBUMA 3alIOBEIHOCTH B HHX,

- JIMKBHJAIMS HelerajibHOH 0XO0Thl (OpakoHBEpCTBA) - OJHO M3 BAKHEWIINX CTPATETHYCCKUX
NPUOPUTETOB COXpPAaHHOCTU mNonmyiasuui. Kak mokaspiBaeT OMBIT B APYTHUX peruoHax Asuu, 3a
mocinenune roasl (1998-2004 rr.) Bce momynsAnMM KONBITHBIX M, B IEPBYIO ouyepenb, IKelpaHa,
KyJaHa u caiiraka, ot Ilpukacnus no Boctounoro KazaxcTaHa, yMEHBIIMJIUCH B JECATKU pas3.
OcHoBHas MpUYMHA - OPAKOHBEPCTBO Ha (DOHE YXYIIICHUS CONMAIBbHO-3KOHOMUUYECKONH 00CTaHOBKHU
U ocnabieHus oxpaHbl co cTopoHbl rocyaapctBa (I'pades, bekenos, 2003) B Poccuu u B cTpaHax
CHT'. [lonynsmuu MOHTOJIBCKOTO cairaka, JukeWpaHa W KyjJaHa B MCHBIIEH CTEICHHW HUCIBITHIBAIOT
HEeraTUBHOE BO3J€HCTBUE, UTO, BUAUMO, CBS3aHO C BHEAPCHHUEM ONTHUMAJbHOU CHUCTEMBI OXPAaHBI
MyTeM 3KOHOMHYECKOTO CTUMYJIHPOBAHUS MECTHBIX apaTOB-IACTyXOB 1Mo 60prOe ¢ OpakoHBEepaMu
1 3TO NaeT HYXHBIH 3(PpPeKT qig coXxpaHEeHHS MOTOI0BBS;

- OXpaHa MeCT OTeJa ¥ COXPaHHOCTh MOJIOJHSIKA, TOCKOJIBKY B yCIIOBUSX HHTEHCHBHOTO NACTOUIITHOTO
CKOTOBOJICTBAa MMEHHO B 3TOT IMEpHOJ] HauOONBIIMKA ypOH HOBOPOXKACHHBIM caiirayaTaM U JpKeipaHam
HAHOCAT TMACTYIIbM COOaKW, JUCHI W BOJKH. JlJIsI CHWXEHUS CMEPTHOCTH MOJIOAHSKA B MECTaxX OTela
IOJDKHA OBITh yCHJIEHAa OXpaHa C BBIJCICHHEM «30H IOKOS» C PEKAMOM, OrPaHUYMBAIONINM BCIO
XO35HCTBEHHYO IeSITEILHOCTD (BBIMAC CKOTA, 3alpeT ABMKCHUS aBTOTPAHCIIOPTA, U3BATHE OPOATINX cobaK
U JIPYyTUX XWUIIHUKOB). Takas cucTeMa OXpaHBl MECT OTeja B MPOINIbIC TOAbI IMOKa3anda BBICOKYIO
3} HEKTUBHOCTH IO COXPAHCHHUIO MOJIOJIHSKA - caiiraka B [Ipukacnuu (XKupHos, 1982);

- OpraHu3anysi MUTOMHHUKOB IO BOJBEPHOMY COJAEPKaHUIO cairaka, JDKeHpaHa W TUKOTO BepOiroaa
IMOMOXET CHHU3UTHh PHUCK TOTEPATHh MPHUPOJIHBIC MOMYyJIAIIMM U B KaKOW- TO Mepe TrapaHTHpPOBATH
COXpaHCHUE YHUKAIBHOTO TeHO(OHJA 3THX BHUJOB. B mepcnekTHBe W3 >KUBOTHBIX, BBHIPAIICHHBIX B
MMMTOMHUKE, MOXHO (OPMHUPOBATh YIPABISIEMbIE «MaNbIe» TMOMYJSAIUN U PACCEICHUS W BOCCTAHOBJICHUS
HOBBIX TPHUPOIHBIX TOMYJSANANA Ha OXPAHSIEMBIX TEPPUTOPHSIX. MeETOAMKa IMOJYBOJBHOTO pPa3BEIACHUS U
CoJiep)KaHus B TIMTOMHUKAX cairaka M Jpkeiipana yxe xopoimo orpaborana (®muut, Ipucsxuiok, 1986;
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Awranan, 2000). [lenHocTh kelipaHa U caifraka ¢ y4éToM Bcell BO3MOXKHOMN Mpoaykiuu (MsIco, IIKypbl U
pora) JI0CTaTOYHO BBHICOKA MO YKOHOMUYECKHUM ITOKA3aTeNsIM M CO3aHKe TaKUX ()epM BIIOJIHE PEHTAOEIBHO.
Pa3BeneHne B HEBoOJ€ AMKOro BepOIIOa B CWIIy MAJCHHS €r0 YHCICHHOCTH MOXET OBITh €IUHCTBEHHBIM
criocobom ero coxpaHeHus. OTHOBPEMEHHO CIEAyeT YCHINTh OXpaHy IMPHUPOJHON IOMYJSIMU BEpOIOI0B.
[lytem mpoBeneHus OOppOBI C BOJKAMH B MECTaX CKOIUICHHH Pa3sMHOXKAIOMIMXCSA CaMOK IMKOTO BepOiroma
(poIMibHBIC YYACTKH) C LENBIO 3alllMTHl MOJIOJIHSAKA OT XMIIHAYECTBA BOJKOB, KOTOPBIE PE3KO OIPAaHHYMBAIOT
MIPUPOCT TOMYJIAIUH BEPOIIOIOB, a TAKXKe MPEKPATUTh JOCTYI JOMAITHHUX BEPOIIIOZOB B 3alOBEJAHUK H €ro
OydepHyI0 30HY I OTpaHWUCHHS IIpoIlecca THOPHAM3AIMN MEXTy JWKOH W JoMarmHed ¢Gopmoi, d9To
00€eCTeunT CHIPKEHUE PUCKA 3apaKeHHUS Tapa3uTaMH 1 OOJIe3HIMHU.

CoxpaHeHHe YCTOMYMBBIX MOMYJISAIUN JUKOTO BEpOIIOAa B MpeJesiaX BCEro BUIOBOTO apeasia MOXKET
OBITH 00ECIIEYeHO B paMKaxX MEXIyHAapOJHOTO COTPYJAHHYECTBA MYTEM OPTaHU3AIHHA TPAHCTPAHUIHOTO
MOHT'0JIO-KUTANCKOT0 3al0BEIHMKA B MPOBUHIMAX BHyTpeHHsss Monronusa u ['anbcy Ha Tepputopun KHP,
MIPUJICTAIONICH K FOXKHBIM TpaHuiiaM boinbmioro ["obutickoro 3anoBenauka B MOHroiuu. JT0 CyIECTBEHHO
MTOBBICHJIO OBI TAPaHTUU COXPaHEHUS TOIYJISIIIAA TUKUAX BepOrooB 3aanTaiickoit ['oou.

Cucrema OXpaHBI TPOMBICTIOBBIX BHJIOB - KOIBITHBIX, K KOTOPBIM OTHOCHTCS B HACTOSIIEE BpEMS
JI3EpEH, W BEICHHUS OXOTHUYBETO XO3HCTBA JIOJDKHBI BKIIIOYATh OPTaHU3ALHUI0 JKOJIOTHYECKOTO KOHTPOJIS
(MOHHTOPHHTA) COCTOSTHUSI MOMYJISIIMIA U cpeabl ooutanus. J[st n3epeHa, Kak MUPOKO MUTPUPYIOIIETO
BH/Ia, KOJIMYECTBEHHBIC YUYETHl MPEANOUYTUTEIHHO MPOBOJHUTH €XKETOJHO B CE30HBI, KOTJa MOTOJIOBhE
0ojee paBHOMEPHO pPa3MEIEHO 0 TEPPUTOPHH, T.€. BECHOM (ampenasb - Mai) U OCeHbI0 (CEeHTIOPH -
OKTSIOpH), YUTO TO3BOJHT OIEHUTH YHCICHHOCTH MOCTEC 3UMOBKH M BBISIBUTH TMPHPOCT MOTOJOBBS MOCIE
pasMHOXeHus. JKenarenbHO OIWH pa3 B 2 rojia MPOBOJUTH Ha3eMHOE OOCIEIOBaHHE C BBHISBICHUEM MECT
KOHIIEHTPAIMK Pa3MHOKAFOIIIUXCS CAMOK B TaK Ha3bIBAEMBIX POJAUIBHBIX IOMAaX, YTO JAaCT 00BEKTUBHYIO
JKCIEPTHYIO OLEHKY YHCICHHOCTH OCHOBHOTO PENPOAYKIHOHHOTO sipa B 30HE ONTHMYyMa 3TOT'0 BHIA
B Bocrounoit Monromnuu.

Benenne oxoTHHYbEro (MPOMBICIOBOTO) XO35AHCTBA MPEAyCMaTPUBAET MOICPKAHUE ONTHMAIBHON -
XO3SHCTBEHHON YMCICHHOCTH M CTPYKTYPBI C YYETOM IOTCHIUAIBHBIX BO3MOYKHOCTEH BOCITPOU3BOJICTBA U
COCTOSIHUS cpefibl 00uTanus. ONTUMANILHBIA PEKUM MPOMBICTA B TIEPBYIO OYEpE/Ib OMPEACISICTCS HOPMaMU
U3BATHSA, COCTABOM JOOBIBAEMBIX JKHBOTHBIX, CPOKaAaMH W CIOCOOaMHU OOBIYM, KOTOPBIE JOJDKHBI OBITH
aIeKBaTHBI COCTOSTHHMIO TIOMYJIALNE (€KETOMHBIM TPUPOCT, pa3Mepbl CMEPTHOCTH W T.4.). Hapsmy c
TPAAUIMOHHBIMU METOJaMH BEACHUS OXOTHUYBETO XO3SMCTBA HEOOXOIMMO BHEAPSITH HOBBIE (HOPMBI
WCTOJB30BaHUS PECYPCOB IIYyTEM OpPTaHHM3alldU CIEMUAIBHBIX OXOTHHYBHX (EepM C IOIYBOJBHBIM
COJZIep)KaHMeM /3€PeHOB B BOJIbepax-3aroHax. Takas (opma ITO3BOJISET COYETaTh MHTEPECHl OXOTHUIHETO
XO03SHCTBA M ONTUMAIIBHOTO 3eMJICTIONB30BaHMS B 3acynuHBbIX oOnactsax (Hacumosud, 1970 u np.).

Peanuzanms  MeponpusTHH  COXpaHEHHS  YCTOWYMBBIX  MOMYJSLIUNA  BUJOB, OOWTAIOIIUXB
MIPUTPAHUYIHBIX PErHOHAax, K KOTOPBIM OTHOCUTCS [3€pEH, MOXET OBITh yCHEIIHONH Ha OCHOBE TECHOTO
MEXIYHapOAHOTO COTpyJaHHUYecTBa MexAy Monronueit, Poccueld u Kurtaem - crpaHamu, BiaJerOUIUMU
pecypcamMu JTUKAX KOMBITHBIX YHUKAIBHBIX BuJoB lleHTpanpHOol Asuu. HeoOxomumocTs Takoro
COTPYIHHUYECTBA MIPSIMO BBITEKAET U3 JBYX MEXIYHAPOIHBIX coriamennii: KOHBEHINMH 0 MUTPUPYIOIUM
Bugam (boun, 1983) m Kousenmum mo Owonormdeckomy pasHooGpasmuio (Haiipo6u, 1992), xoTtopsie
paccMaTpUBaIOT MUTPHPYIOIIHE BHUIBI B KAaueCTBE YHUKAJIBHOTO KOMIIOHEHTa Ouwopa3sHooOpasus B
robanbHOM MaciTabe. K 3ToMy mpu3bIBaroT coolriecTBa cTpaH U MeKayHapOIHBIA CO03 OXpaHbl PHPOIB
(IUCN) B uwacTr HEOOXOIMMOCTH OpraHM3alMK TPAHCTPAHMYHBIX OXpaHseMbIX TeppuTopmii (Sandwith et al.,
2001), kOTOpBIC HECOMHEHHO MOTYT OOECIICYUTh COXPAHCHWE MUTPHPYIOIINX BHIOB MIICKOIHTAIONINX, B TOM
YHCIIe U JIOMUHAHTHBIX BUIOB-KOIBITHBIX B apPUIHBIX 3KOCHCTEMaX MOHIOJIMM M NPUTPAHUYHBIX TEPPUTOPUI
CONpEe/IeNbHBIX CTPaH.
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PROBLEMS OF CONSERVATION OF UNGULATE ANIMALS IN ARID ZONES OF MONGOLIA

© 2004 L.V. Zhirnov}, P.D. Gunin, S.N. Bazha, Ya. Adya

1 AN. Severtsov Institute of Ecology and Evolution RAS,
119071, Moscow, Leninsky prosp., 33, Russia
2 Institute of Biology MAS, Ulaanbaatar, Peace avenue, 51

Wild ungulate animals play important role in biogeocoenoses of steppes, semi-deserts and deserts,

and their lost from the structure of ecosystems leads both to declining of biodiversity level in arid biomes
and degradation of the ecosystems. Within arid zone of Mongolia a territory was chosen as a model
region where ungulate animals continue to be a significant part of ecosystems, but state of some
populations differ according to their protection status. From 6 species only black-tailed gazelle is legal
object for regular hunting. Other 5 species, hamely, wild camel, Asian wild ass, Mongolian saiga, goited
gazelle, Darwin’s mountain mutton are included into Mongolian Red Book (1997) as rare, and taken
under strong protection. Special nature reserves, national parks, etc. have been created for them.

The aim of the paper presented is to define primary strategic approaches to save stable populations of

the wild ungulate animals in ecologically different natural zones depending on limit factors both natural
and anthropogenic.
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Estimation of the populations’ state of all the species mentioned was carried out according to criteria,
which is in the ecological passport reflecting the main parameters such as area; number; dynamics; spatial
structure; reproductive potential; and so on as well as provision with a net of protected territories.

As a result, principal factors were revealed that determine populations’ state and resistance to the
following external influences:

1. Irrational forms of nature management of arid territories (plowing, amelioration, road construction,
overgrazing, saksaul cutting, etc.), which lead directly and indirectly to area shortage, disturbance of
seasonal migrations and spatial structure. As a result, there happens the area separation into isolated
spots; the effective number of a population declines; sensibility to abnormal weather influence
increases.

2. Both legal and illegal hunting has been a power factor since ancient times till nowdays. Wild
ungulate animals has always been the game for Mongolian folk. Especially serious damage was
inflicted to the populations at the beginning and middle part of the XX century when hunters became
to use long-range riffles, and today negative effect of illegal hunting is redoubled by auto transport
use.

As a rule, anthropogenic impact goes on the background of extreme weather conditions that disturb
populations’ stability, and number of animals decreases sharply. This instable state of the environment in
arid zones creates high vulnerability of populations. One should take into account the above-mentioned
environment quality while developing strategies to protect populations of wild ungulate animals. The
ecological meaning of weather anomalies is determined by frequent repetition of spring and summer
droughts — 5-6 times from 10 years, and winters with high snow cover — 1-3 times from 10-12 years.

Thus, development of an optimal system to manage populations of wild ungulate animals must
include the population-species principle on the base of which it is possible to realize protective strategies
for species and separate populations under changing weather and social-economic conditions. The
knowledge of the species’ adaptive limits which were developed during evolution of different biological
(life) forms of the ungulate animals (settled or migratory, flock or solitary way of life; reproductive
potential) is an important part of these strategies. Analysis of 6 species’ populations and primary types of
their interrelations with the environment is based on the principles of the wild ungulate animals
conservation conception in arid zones. The main of these are:

1. It is necessary for normal functioning of natural ecosystems to save stable populations of wild
ungulate animals as environment-creating components; otherwise the ecosystems degrade and break
down.

2. Wild ungulate animals represent a unique genetic fond of biodiversity in Eurasian steppes and

deserts, and its conservation must be considered as a valuable component of national wealth not only
for Mongolia, but also for the whole world community.

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



APUJIHBIE DKOCHUCTEMADBI, 2004, mom 10, Ne 24-25

CUCTEMHOE U3YUEHUE APUJIHBIX TEPPUTOPUIA
VJIK 634.0.434+551.04

PEJUKTOBBIE JIECHBIE COOBIIECTBA KAK HHAUKATOPBI
KJIUMATUYECKUX U3MEHEHU

© 2004. T'. pmuaam, Y. Jlyrap:xas

Hucmumym 6omanuxu AH Moneonuu, Ynan-bamop, np-m Kyxoea, 77

CoxpaHsIomuecss Ha TpaHHIE Jeca W CTeNH HeOOJIbIINE W30JIMPOBAHHBIC JIECHBIE MACCHBBI, POIIN H
OT/ICNBHBIE  JIEPEBbSI MOTYT TIOCTY)KUTh BAXXHBIM HAy4YHBIM MAaTepualioM MpU  PEKOHCTPYKIUH
KJIMMaTHYECKUX M3MEeHeHH. B MOHronuM 3TH 0OCTPOBHBIE MACCHBEI H OJIMHOYHO CTOSIINE BEKOBBIE JIEPEBbS
B TEYCHHE JONTOr0 BPEMEHHU MPEJOXPaHINCh OT BHIPYOKM Oyiarojaps peluWrHo3HBIM BEPOBAaHUSAM, U
MO3TOMY OHH, C OJJHOH CTOPOHBI, MOT'YT SIBJIATHCS HOCHTEIISIMU IIEHHBIX TeHETHYECKHX CBOWCTB, a C IPYroi —
XpaHHUTh HHHOPMAIIHIO O KOJIEOaHMSIX KInMara.

HccnenoBanus mpoBOOMINCH B HalMoHadbHOM mapke Xycraih Hypyy, pacmonoxenHoM B 95 kM K
cesepy ot Yian-Baropa (105°40-106 ° 37’ c.m. u 47 ° 35'-47° 52 B.11.). JlecomokpbITast IIIOIIAb COCTABIISET
1850 ra. Jlecusie coobmiectBa XycTaiH Hypyy SBISIOTCS [0KHOW OKOHEYHOCTHIO €BPA3MMCKON TaWrH,
MOATOMY UX OXpaHa — MeXIyHapoIHasl 3aa4a.

B Hauane ronoueHa XBOWHBIE Jieca U3 COCHBI M JIMCTBEHHHUIIBI MPeoOiajand B JaHHOM PETHOHE, HO
moxxke, ocobeHHo B TeueHue mnociaennux 2000 meT, XBOHHBIE IIOCTEIIEHHO YCTYMalOT MECTO
MEJNIKOJIMCTBEHHBIM TOpoAaM — Oepe3e W OCHHE, Kak pe3yibTaT apuausanud. [lnomaau, 3aHUMaeMble
OCHHOH, 3HAYUTENILHO YBEIHYMINCE 32 mociennue 50 net 6maronaps moxapa.

Homunaupytot nepeebs VII-1X, V-VI u ll-1l knmaccoB Bo3pacTa; cample BBICOKHE ITOCTUTAIOT BBICOTHI
15.5, 13.5 u 6.5 m. Iloanora cocrasiasier 0.5, oOHapykHBas HHU3KYH0 OHOJOTHUECKYIO MPOIYKTHBHOCTH
OpeBoctos. EcTecTBeHHOE BO300HOBIEHHE IUIOXO€. MaKCHUMaJbHBIH HPUPOCT IO JIUAMETPY JepeBbs
nmocturarot B Bo3pacte 30-45 ner, a mo Beicote - B 10-40 ner.

HccnenoBanust Xoa pocTa MOKa3bIBAIOT, YTO HEOIATONPHUATHBIE KIMMAaTHYECKAE H3MEHEHHS, TI0XKaphl 1
HamajJeHusl BpeauTeneld Bo3aelcTBOBaIM Ha HacaxaeHus XycrtaiiH Hypyy 50-55, 20-30 u 1-5 et Hazan.
loguunbie KobIIa qpeBeCHHBI ObLTH 0COOCHHO y3kuMU 3a oAbl 1953, 1957, 1970, 1987-1989, 1996 u 2001.
W3 stux net 1953 u 1996 rT. oTNMYaN¥Ch 3HAYMTENBHON 3acynIIMBOCTEIO, B 1957 u 1970 rr. umenu mecto
JecHble moxkapsbl, a B 1987-1989 u 2001-2003 rT. s1eca moaBeprajgich HamaaeHUIO BpeAUTENCH.

K nacrosiemy Bpemenu 31 % neco Xycraitn Hypyy nerpagupoBano B cuibHO# crenenu, 29.6 % -
ymepenHo u 39.4 % - crnabo.

V Gepe3 m0 2/3 KpOHBI TMOBPEKMTAETCS HACEKOMBIMH. B0300HOBIEHHE Oepe3sl BO3MOKHO TOIBKO
KOPHEBBIMH OTIIPHICKAMH. B TeueHHWe MOCHeIHUX HECKOJIBKUX JIET, C TeX MOp Kak 3/IeCh MOsSBUIIACH
Lymantria dispar, moru6io Bciemcteue moBpexaenus ¢umioparamu 70-90 % ocunoBsix gecoB u 40 %
Oepe3nskoB. [lOCTOSHHOE YBENUYEHHE 4YHCIA JIMCTOTPBI3YIIMX HACEKOMBIX B CTEITHOW 30HE MOXET
yKa3bIBaTh HA 0OIIHE MPOLECCH apHIU3aIHU.

Kpome Toro, mnoxoe BeZieHHE JIECHOTO XO3HCTBA CIIY>KaT IOTIOJTHUTEIbHBIMU BHEITHUMH HETaTUBHBIMU
(baxTopamMu Jlerpajanyy JECHBIX 3KocucTeM. HeoOXommMo Takke KOHTPOJIMPOBATh YHCICHHOCTH OJICHEH,
ONTUMAJIbHAS YUCIIEHHOCTh KOTOpBIX cocTaBisieT 10-20 ronos na 1900 ra.

Apuauszanusi, U3MEHEHHE BOAHOTO pEXHUMa M T.J. BEOYT K COKpAIICHHUIO JIECOMOKPBITHIX IUIOLIaACH
MoHronuu, a OCTPOBHBIE Jieca — K IOJHOMY HCYE3HOBEHHIO. Hapsimy ¢ opraHusamueil mx HM3ydeHUS U
MOHHTOPHWHTA, TpeOyeTcs mocaaka AepeBbeB. Takoi ombIT yke nMeercs B ciydae XycTaitn Hypyy.
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RELICT FOREST COMMUNITIES AS INDICATORS OF CLIMATE CHANGE
© 2004. G. Tsedendash, Ch. Dugarjav

Institute of Botany, Mongolian Academy of Sciences Ulaanbaatar, Jukov-77

Southern forest border has a close contact with vast steppe territories. There are groves and single trees
amidst mountain steppes and river valleys. They are separated from the forest bulk of Northern Mongolia.
Local people consider these trees and groves as sacred, “shaman trees” or even have the name “mother-tree”.
Thus they are preserved from cutting for a long time and so they can be a reserve of rare genotypes because
of a need for them to survive under extremely difficult conditions and reach very old age. Besides, these trees
keep valuable information about climate changes in a big time scale.

During past years we have being paid particular attention to such trees. There was conducted a number
of forest and dendro-chronological investigations. As a rule, the objects of study are larch, birch and elm;
more seldom — pine and poplar. Larch usually is up to 450 years old, and birch and elm are not older than
130-150 years. Soil analysis under the groves shows a forest genesis of the soils, but afterwards they have
lost (or are loosing) their forest features.

Composition of undergrowth and living cover points out almost complete exchange of forest vegetation
into steppe or meadow one.

So, we can observe that insular forests decrease their areas. It can speak both about negative climate
tendencies and anthropogenic impact, in particular, livestock overgrazing, which leads to undergrowth
annihilation. The present report is about investigations of influence of climate change on separated forest
ecosystems in Mongolia.

The Mongolian forest covers area on the edge of the steppe and the desert of the central Asia, on the
Khentii, Khangai, Huvsgul, and Altai mountain ranges, which belong to the watershed of the biggest three
basins of the Northern Ice Ocean, Pacific Ocean and the inner streams. The front end of the forest borders
with the vast steppe and particularly in that area of Mongolia there are lots of groves and linear forests. The
total forest covered area of Mongolia is 17.5 million ha, 74.2% of which is forest and 25.8% Haloxylon
communities. This means that 8.1% of the total area of the country is covered with forest, or 6.5% without
Haloxylon.

According to the paleo-climate studies in the territory of Mongolia there were three glaciations and the
last occurred at the beginning of the Quaternary era. The spore-pollen analysis approved that at the beginning
of the Holocene period the glaciers in the northern part of Mongolia melted considerably and coniferous
forest steppe dominated at the outskirts of the Khentei and Khangai mountains (Paleobotan. Research, 1981).

Coniferous forest was dominating at the Boreal Period (12000-8000 years ago), later during the Atlantic
period (between 8000-4000 years ago) with the increase of water and humidity cold taiga increased step by
step and at the Sub-boreal period (4000-2600 years ago) there were much more taiga elements such as
Spruce and Cedar than nowadays. Since the sub-Atlantic period or 2600 years ago humidity has been
decreasing and the weather has been getting warmer and drier with a result that the area of Spruce and Cedar
taiga has been decreasing since that period.

Currently spruce forest is found only on the cold peaks of high mounts like Khentei (1900 m a.s.l.) and
Khangai (2200 m a.s.l.), and cedar forest is spread only on the inversion valleys with flood plain frosts, those
indicate the tendency of weather warmth and aridity.

Moreover the amount of the wooded steppe zone plants which remained on the Lkhachinvandad
mountain, the grove, linear forest, sparse trees at the front outskirts of the Khentei mount, southern range of
Khangai mountains, on the Gobi Altai mountain and on the Mongolian Altai mountain range, isolated Cedar
forest of Khogno-Khan, spruce forest on the south-facing slope of Bogd Khan mountain, isolated spruce
forest in Bulgan sum of Arkhangai province, the last single pine-trees on Tumentsogt mountain and Khustai
mountain range clearly prove the removal of forest distribution (Tsedendash, 2000). For the past century
40% of the total forests have been affected by anthropogenic impact and 4% of that have transferred to non-
forest ecosystem (Krasnoshekov et.al., 1990).
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The average temperature in Mongolia has got warmer by 1.5 degrees for the last 60 years and the
gradually increasing content of CO,, CN,4 gases called as “greenhouse gases” shows the tendency by the year
2070 the average annual temperature will increase by 2-3 degrees comparing to now (Batjargal et al., 1998).

A period of droughts and a period humidity have always taken turns throughout the long history of
Mongolia. Since Il BC, in territory of Mongolia three times there have been periods of great droughts,
which occurred between II-1V , VII-X , and XV-XVII AD, as well as three periods of humidity which
occurred between 111 BC - 1 AD, IV-VII and XI-XIII AD.

The periods of middle 1880s, 1900-1915 and 1937-1952 were quite dry but the periods between 1890-
1900, 1920-1935, 1953- 1961, and 1970-1976 were with quite much precipitation. According to the
meteorologists’ observation three times between 1941-1950, once between 1951-1960, once between 1961-
1970, twice between 1971-1980, and 4 times between the period from 1981 to 1990 there were droughts
throughout the country.

Numerous rivers and streams of the Dessert Steppe region dried up during the period between 1937-
1950 and 1980s. At the end 1980s Orog lake, Ulaan lake and the Taatsiin Tsagaan lake dried up and the
water level of the rivers Ongi, Tui, Taats lowered because of droughts. In the spring 1997- 1998 the Tuul
river in Ulaanbaatar dried up. The materials of water recourse census carried out in 2003 show that altogether
683 rivers, 1484 streams, 10 mineral springs and 760 lakes and ponds had dried up.

One of the outcomes of the droughts is forest and steppe wildfire. During the period between 1991 and
1995 years 858 times there was forest and steppe fire where 3.3 million ha of forest and 19.1 million ha of
pasture land burnt. In 1996, 10.2 million ha of forest and pastureland were affected by 386 forest and steppe
fires. During 1997-1998 there were 350 forest and steppe fires where 21 million ha of forest and steppe were
affected.

Floods, too much snow and zud are the further consequence of general changes of the climate. During
the period between 1996-1998 54 floods occurred in Mongolia and there were zuds in 1944-1945, 1950,
1967-1968, 1976-1977 because of what, about 20 million domestic animals were perished.

On the one hand we can consider that for Mongolia droughts are natural phenomena that is repeated
within certain period of time, but on the other hand the droughts are becoming more frequent, longer, and
with wider range.

We can clearly witness the weather warmth and aridity in those areas of Mongolia where there is taiga
and forest. There are also anthropogenic and social impacts such as forest logging, fire, increasing number of
pests, livestock pasturing, technical and human pressure that have bad effects on the nature.

During the period since 1940 to 1990 logging business was so intensive that in some years 2 million
cubic meters of wood were cut. For the last few years 1.3 million cubic meter of wood, 1000-1500 tons of
Haloxylon have been used as fuel annually. Except that approximately 0.5-0.9 million cubic meters of wood
are being prepared for the industry use every year.

As a result of climate evolution such as droughts, humidity and warmth in decades and centuries the
regions of the nature and the ecosystem may evolve and one region might change with another one.

The evident of the process of aridity and desertification is easily observed at the verges and clues of the
forest rather than in the desert and steppe zones. But it is clearly revealed distribution. In Mongolia Khustain
mountain range is one example of the process of aridity. The region has been taken under special protection
as a National Park since 1998. One of the basic reasons for that was to bring the Takhi, which became an
extinct in Mongolia in 1950s, from Holland and acclimatize it it’s native land.

The figures and statistic analysis of the research carried out on the Khustai mountain range which
represent the general tendency of aridity taking place in territory of Mongolia are described in that paper.
Research methods

Research methods of V.N. Sukachev and S.V. Zonn (1961) have been used in the research works of
indicating the structural, compositional and belt features of forest vegetation. The forest vegetation records
20 x 20 meter-area were made, the percentage of plant covered area was calculated and the plant community
was defined by dominants and subdominants. Methods broadly used in Russia have been used in measuring
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the forest area, stock and forest mensuration characteristics (Anuchin, 1978). Borer samples were used in
identifying the age of the forest trees.

A research on forest rehabilitation process was carried out through calculating the rate of genus,
generation of the trees in 10 x 10 m — 20 x 20 m area and transferring the rate 1 ha area.

The forest dendro-chronology research was carried out through the sample drilling methods that have
been broadly used in Germany, Russia and the USA for the last few years and processed by the “TSAP-3”
computer program.

While identifying the rate of ruined trees we divided them into three groups like: highly withered,
medium and low. We graded the area N-I, if 70-100% of the forest of the area is withered, N-2, if 30-70% is
withered, and N-3 if this number is below 30%.

Research outcomes

Khustai National park covers 50600 ha area, 95 km away from Ulaanbaatar to the North, between the
eastern longitude 105°40"-106 ° 37/, the northern latitude 47 ° 35'-47 ° 52. From that area 1850 ha is covered
with forest. The higher points of the area is 1843 m from the sea-level, and the high middle mountain range,
which are 1300-1500 m high from the sea-level, occupies the most part of the park area.

The main range of Khustai mountain, with north-facing slope, is full of big canyons, in the south facing
slope there are lots of steep rocks, crags and talus, and on the top of the mountain, there are big cliffs and
bluffs. There are quite many small rivers and streams like Moilt river, Khushuut bulag, Ekhen us, Tariatiin
river, Bayangiin river and Jargalant surrounding the mountain range. According to the classification of plants
and geology the locality belongs to the forest steppe circuit of Mongol Daguur (Grubov, 1955; Ulziikhutag,
1989).

The forest of Khustai mountain range belongs to forest system of Khentei mountain range and occupies
the south-western part of it. At the beginning of the Holocene period coniferous trees like pine-tree and larch
were dominating in that region and later, specially for the last 2000 years coniferous trees became extinct
step by step as a result of the general aridity process and birch tree started to dominate.

For the last 50 years several times there has been forest fire that lead the pine-tree to a full extinct and
Aspen area have been intensified. A birch of the earliest generation that exist now goes back to 1906, when
there was pine a tree mixed forest.

The area was quite crowded and traffic as animal husbandry and agriculture had been run until the
region was taken under special protection. That also one of the reasons for numerous fires occurred on the
mountain. The physiological intensity of the forest trees affected by fire is much weakened, therefore is leads
to the increase in forest foliaphagous.

Increased foliaphagous have been enfeebling the forest for the last 10 years.

The forest plantation researches carried out by the National Park in 1998 and 2003 showed that the
forest distribution, structure and belt depends on the earth relief and elevation.

For instance, on the front side of the Khustai mountain birch and aspen grow only as grove , whereas on
the north slope of the mountain there is subtaiga belt forest. That big continuous forest, actually, is the source
of considerably bigger streams like Khushuut spring. The specific forest vegetation above 1800 m height
near the top of the mountain consisting of bush birch reveals the features of subgoltsy belt. The distribution
of groves on the tops of Khustai are the impact of steppe, surrounding the area. Steppe plants basically
dominate those groves.

The Khustai mountain range is surrounded by the dry steppe and mountain steppe of Mongol Daguur,
therefore the area is considerably affected by desert impacts and the vegetation is rather mixed. For example,
the forest mainly consists of bushes like Betula platyphylla, Popolus tremula, Syberian-North Mongolian
elements like Cotoneaster melanocarpa, Betula fruticosa, Spiraea media, Ribes diacantha, Rosa acicularis,
Crataegus sanguinea, Mongolian steppe element - Amygdalus pedunculata, mountain steppe element like
Dasifora fruticosa. Also lots of forest plants and moss like Aconitum barbatum, Atragene sibirica, Dianthus
superbus, Anemone crinita, Lathyrus humilis, Iris ruthenica, Fragaria orientalis, Aconitum septentrionale,
Rhytidium rugosum, cryophytes like Festuca ovina, arid zone vegetation like Calamagrostis, Elymus and
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Bromus and steppe plants like Buplerum scorzonerifolia, Oxitropis filiformis, Leuzea uniflora, Veronica
incana, Stellera chamaeasme, Pulsatilla ambigua, Stipa Krylovii grow there.

The research revealed that the types of mixed-herbs sedge birch forest, sedge-grass-Calamagrostis birch
forest, sedge-Spiraea birch forest and sedge grass aspen forest are characteristic for the Khustai mountain
range.

From those the mixed-herbs sedge birch forest and sedge-Spiraea birch forest types are the most
widespread types and are considered as a long duration secondary type. But under impact of weather warmth,
forest fire and increased pests narrow types are formed and the birch forest is being replaced with aspen
forest type. On the Khustain mountain range the content percentage of aspen forest is increasing year by
year. Comparing to birch trees the leaves of aspen trees are eagerly eaten by Lymantria dispar. For an aspen
tree, eaten by the Lymantria dispar there are only two ways: whether to sprout again or wither at all.

In the mixed herbs-sedge birch forest type the plants like Carex pediformis, Vicia baicalensis, Geranium
pseudosibiricum, Lathyrus humilis, Rubus saxatillis, Artemisia lacinata, Thalictrum minus, Galium borealis,
Artemisia sericea, Galatella dahurica mostly dominate.

Sedge- spiraea birch forest type is widely spread on other mountains like Khentei, but on the Khustai
mountain range it is not widespread. Here mostly Spiraea media dominates, but under is there is a lot of
abundance of sedges and uneven grass.

But the plants mostly found in the narrow type are Calamagrostis obtusata, C. epigeios,
C. pseudophragmites, Bromus inermis, B. Pumpellianus etc.

All of those types represent the arid ecology types. The increase of the percentage Calamagrostis
pseudophragmitis and C. epigeios up to 15-20% in some places reveals the aridity process taking place on
the Khustai mountain range. Moreover, the decreasing amount of forest elements such as Anemonia crinita,
Atragene sibirica, Pyrola incarnata, Majanthemum bifolium, Achellia millifolia, Ranunculus japonicus
indicates the intensive aridity process. The forest vegetation research shows the tendency of even more
intensive desertification process.

One of the main elements of forest vegetation is Bryoflora. The research showed that 90 species, 51
genus and 24 families of mosses, exist on the Khustai mountain range, of which taiga species account for
23.3%, broad-leaved forest species for 31.1, high mountain species for 16.6, steppe species for 4.4, and
cosmopolitan plants account for 3.3%. From those figures we can see that broad-leaved forest species
dominate among the mosses family on the Khustai mountain range. It means that the mosses of the region
are of very ancient origin and it proves that in tertiary era there was broad-leaved forest in the region.

Most of those broad-leaved forest species are only relict species and those are Epiphytes and
Epilithophytes (Tsegmed, 2004). There are not any green mosses, the real taiga indicator.

The forest and grove of the mountain were divided in 100 parts according to the dominating tree
structure and ratio of degradation. Of the forest on the Khustai mountain range 31% is over degraded, 29.6%
middle degraded and 39.4% weak degraded. VII-IX, V-VI, II-1I class age trees dominate on the Khustai
mountain range, the tallest of them are 15.5 m, 13.5 m, 6.5 m high. The trees’ average growth class is V, and
density is 0.5, which reveals low forest productivity of the region and poor fertilization. 1450-9087 trees
grow in one-hectare area.

The forest rehabilitation is poor and under impact of grass rivalry birch trees are sprouting only through
root sacker. Aspen also sprout through root sacker. Among the degraded and normal forests no germination,
growing through seeds has been recorded.

The research showed that the main average increase in diameter reaches the maximum level at the age of
30-45 (0.20 cm per year, in average), and further the intensity gradually falls, at the same time at the age of
20, 55, and 75 the growth of the trees rapidly fall.

Main average increase in height reaches the maximum level at the age of 10-40 (0.24-0.26 m) and
further the intensity gradually falls.

The growing process indicates that the region was affected by unfavorable climate impacts, fires and
pests 50-55 years ago, 20-30 years ago and 1-5 years ago. Especially, the last 5 years were a period of extra-
aridity, which caused increase of forest pests; therefore the intensity of growing process rapidly fell.
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Naturally birch tree of the mountain range grow 90 years and longer. Because of external factors the
next generation is formed with different structures. A research analysis made on the borer sample from a tree
on the Khustai mountain indicates that for the past 50 years’ period the tree had been affected by external
factors six times. For instance, sizes of tree rings for the years 1953, 1957, 1970,1987-1989, 1996, 2001 were
small. From those the years 1953 and 1996 were considerably dry the tree rings certainly had been narrowed
because of changes in climate. But in 1957 and 1970 forest fire occurred, in 1987-1989, and 2001-2003 there
was forest insects increase. Except old birches aspen trees of all ages have withered.

52 species of physiology insects exist in the Khustai National Park; among those there are 42
foliaphagous species and 2 dendrophagous species. Big number of foliaphagous species especially harmful
for birch and aspen forest. Those may eat up the leaves and make up a favorable surviving environment for
the tree eating species of insects.

A research carried out in that area showed that 2/3 part of the birch crown had been destroyed by insects;
the birch was rehabilitant only through the root sucker. Great number of trees of the region has withered for
the past 10 years’ period as a result of continuous affect of insects. 70-90% of aspen forest, 40% of birch
forest has withered for the last few years, since Lymantria dispar appeared in the forest. Therefore one big
reason of the aridity process taking place on the Khustai mountain is increase of Lymantria dispar. The
constant increase of forest insects in the steppe zone indicates the sing of general aridity process.

One more factor mainly affecting the forest and grove of the Khustai mountain range is overgrow in
number of Cervus elaphus sibiricus.

Central point of the Khustai National Park is forest. Illegal hunting of deer, on the Bogdkhan,
Khugnukhan and Batkhan mountain, where there are considerably big numbers of deer, led to movement of
them to the Khustai mountain. It has been showing counter influence on the natural ecosystem of the
mountain, especially trees and shrubs. Considerably more number of rangers and guard on the Khustai
mountain, comparing to those other mountains also laid down the conditions for the deer to dig in there.

Density of the deer inhabiting on the Khustai mountain is 300-400 per 1000 hectares, which is 30 times
more than normal. According to the research carried out by S. Dulamtseren (1977) in August and October
green and yellow leaves of Birch tree accounted for 70-80% of the doe flow. In winter woody and shrubby
content of deer fodder raises up to 70-80%. The research showed that in winter the deer eat birch leaves and
its young shoots, ruin the bushes and mosses, eats the young the parts of shoots of bushy and shrubby plants
grown above the snow level, in spring, before dropping its horn deer rubs against young birch trees and
aspens, when sap rises it eats the cambium with aspen sap, and eats young shoots and young leaves coming
out of the root buds. Therefore we can conclude that remains to be one of the biggest factors limiting the
rehabilitation of the Khustai mountain forest. The increase of deer led to growing number of wolves.
Therefore carrion of deer is found everywhere. It causes the increase of raptors like vulture, crow and magpie
in the area. That reveals the loss of ecosystem equivalency of the region. It has not been the goal of taking a
region under a special protection area.

As a result of rarefaction of forest crown, certain changes started to occur in regime of the frost at the
back and on the top of the main elevation of Khustai mountain. The increase of the Khushuut stream water in
September 2003 explained as an outcome of melting frost. A new stream appeared near the source of the
Khushuut stream in September 2003. It is obviously a result of melting frost that a stream with 2 liter per
second discharge came out. Those might be the last springs on the Khustai mountain. Because of almost full
withering of the aspen and birch forest near the source of the Khushuut stream or the main range of Khustai
mountain, sunlight brightened, which melted the frost, therefore the water level increased. According to
researches, in September the frost at 1 m level of the soil melts and by October it reaches the “max” depth
(National Atlas, 1990). So we can imagine that the permafrost at 1m level at the back top of the mountain
started to melt.

Streams and springs of that kind of source dry up as soon as the permafrost melts up till the end and
don’t flow again for many years until the forest rehabilitation and come to the previous state. Those kinds of
changes in the frost regime are also a proof of the general aridity process. From 100 pine-trees, and 120
young larch trees that were planted in May 1998 in order to recover the forest of Khustai mountain range
only 8 pine trees and 35 larch trees had been growing successfully by September, 2003. All the buds and
young shoots had been destroyed by deer. On the 40-meter linear area, where seeds of pine were sowing,
only 48 of 10-20 cm high, five-year old young pine-trees were counted. Therefore we can conclude that if we
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can protect the shoots from deer, the soil of Khustai mountain range is very favorable for pine-tree seeds to
sprout. The extremely large number of deer has ever been showing reverse effect on the ecosystem of the
region.

Conclusion and practical recommendations

The grove and linear forests in frontier part of the general forest area of Mongolia have their own
specific ecosystem. Through their present state, rehabilitation system and further dynamic tendency we can
explore the general aridity and desertification process, taking place in the territory of Mongolia.

According to the research carried out on the Khustai mountain range the forest area of Mongolia have
been shriveling. There are several basic human and animal factors as well as natural impact causing the
withering of the forest and grove of the area.

The overall aridity process taking place on the earth has also been influencing the ecosystem of the
region. Moreover insects’ outbreak and wrong management have been showing external factors. The grove
forest of the Khustai mountain range is the last end of not just Mongolian forest, but it is the ending part in
the South of the taiga in Eurasia. Therefore protecting and saving the ecosystem of that region shows crucial
importance not only for Mongolia, it has international significance.

It is necessary to make appropriate regulation and arrangement on the number of deer, inhabiting on the
Khustai mountain range. In order to lay down conditions for the Khustai mountain forest to survive, the
number of deer should be decreased down to 10-20 deer per 1900 hectares. One way of accomplishing that is
establishing a deer farm.

Researches and monitoring shout be regularly carried out on the ecosystem of the area, and systematic
elimination of insects and pests through mechanic and biological methods should be ran regularly.

Khustai mountain National park is not a classic “National Park’ of international status, it is rather a
Protected area of Relict Ecosystem, located between the edge of general forest area and steppe of Mongolia.
In Mongolia, there are many groves like that. It is not possible to protect them through reserving its nature
without reach. But a greater extent human support and managing regulation are ultimately required. As a
wide range aridity process, including withering of the groves, changes in the water resource and frost regime,
it is necessary to planting of coniferous trees and broad-leaved trees in the withering groves of the Khustai
mountain range in order to recover the regional ecosystem. The experience of 1998 proves that it is fully
possible to grow pine-tree and larch on the soil of Khustai mountain range. Also aspen and birch seedlings
are possible.
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[Iporpeccupyromiee yxyZALeHHE COCTOSHUS HPUPOAHOW cpeasl Ha OonblIeld 4YacTH 3€MHOTO Iapa
AKTHBU3UPOBAJIO IOMCKH €r0 IEePBOIPUUIMHBL, KOTOpas He 0€3 OCHOBAaHMS yCMaTPUBAETCs B OCOOCHHOCTSX
MHUpPOBO33pEHHs Jrofed. MHorme wuccienoBaTelnd YK€ JOCTaTOYHO JaBHO MPHIUIM K MHEHHIO 00
«aHTUAIKOJIOTUYECKON» CYITHOCTH MOHOTEHUCTHUYECKHX PEIUTHi — HyJau3Ma, XpUCTHAHCTBA M HCIIaMa.
Hampotus, penmurun Boctoka, Takue Kak MHAYH3M, OyIIU3M, PErHOHAIBHBIE PA3HOBHIHOCTH IIAMAaHHU3MA,
CUHTAIOTCS] BBICOKO «IKOJIOTHYHBIMU». B 11€70M, MMeromuecss B paclopsyKeHUH CIEIHaTUCTOB MaTepHalbl
MOATBEPIKIAIOT 3TOT TE3UC.

B Mounronuu u Bypsarum, roe B TedeHHE MOCIEIHMX YEThIPEX BEKOB TOCIOJACTBOBAN OyIM3M B €ro
CeBEpHON pervoHalbHON (opMme, H3BECTHOW TMOJ HMMEHEM JiaMau3Ma, SKOJOTHMYECKHE ITOCIESACTBHS
PETUTHO3HBIX BO33PEHUI M KyJbTOB MPOSBISIOTCS CPaBHUTENIBLHO ApKO. CrocoObl MPUpPOJIONONb30BaHUS
3[eCh B CWJIBHOH Mepe ONOCPENOBaHbl PEIUIMO3HBIMH MPEICTABICHUSAMHU. JTO OOBICHAETCS, B YaCTHOCTH,
TeM, 4YTO TpuponHas cpexa lLleHTpanbHONH A3WM OdYEHb paHMMa W HEYCTOWYMBA K aHTPONOTEHHOMY
BO3/ICHCTBUIO, M TPaJUIMOHHAS KyJIbTypa HapoJoB lleHTpanbHOI A3uM, BKIIIOYas MOHIOJIOB, BBIHYXKIEHA
ObUIa aJanTUPOBATHCS K CYLIECTBYIOUIMM YCJIOBHUSM, 10 BO3MOKHOCTH HE BHOCS B MPUPOAY KakUX-THOO
namenenunit (Gunin et al, 1998). IIpu 3ToM ayXOBHas afanTals UMeIa HE MEHEe BaKHOE 3HAYCHHE, YeM
(m3nosIornYecKas U X03siCTBEHHAS.

B Llentpanbnyro Asuto Oyminsm nponukan tpwxasl (panee VI B., B X1 u XVI-XVIII BB.), u Teneps
MBI MOYKEM OILIEHHTB, KaK 9TO OTPa3WJIOCh HA COCTOSHHUU NPHUPOABI TEX CTpaH, TAE OH OJEpKall BEpX Hal
MECTHBIMH PENUTHAMH U TPaAUIUIMU. MarucTpajabHBIM HAIllPaBIEHUEM €0 JBIKEHHS OBLJI CEBEPO-BOCTOK
— Ha Monromuto, bypsruto, Vpsuxaiickuii kpaii (HeiHe Pecriy6nmuka TyBa), rie B TO BpeMs TOCHOACTBOBAI
LIaMaHW3M, HECYIIU B ce0e MOLIHBIN I1acT AOMAMAaHUCTCKUX aHUMHUCTHYECKUX BepoBaHui. Hepenko ux B
COBOKYITHOCTH HAa3bIBAIOT «KYJIHTOM MPUPOABI», YTO BIIOJIHE CIPaBEUIMBO. V3ydeHHE OTTrOJIOCKOB 3TOTO
KyJbTa Ha MHOTOUYMCJIEHHBIX Marepuanax u3 LlentpanpHoit m CeBepHOW A3MHM MO3BOJNMIIO CIELHAINCTaM
PEKOHCTPYHMPOBaTh KapTUHY MHpa HApOAOB, HACESBIIMX 3TOT OOIIMPHEHIINHA PErHoH, OTIMYAIOLIHNACS
OY€Hb CYpPOBBIMHU IMPHPOIHO-KINMATHYECKUMH ycIOBHSIMH. CyIIECTBEHHBIM MOMEHTOM CJIeIyeT MPU3HATh
BEpy B MOTYLICCTBEHHBIX M TPO3HBIX JYXOB-«XO035€B», HEYCHITHO HAOMIONAIOIIMX 32 KaKIOH NeTajbio
naggmadTa H, WUpe, - 32 BCEMU BOOOIIE MPEeAMETaMH U SIBICHUSIMH, U3 KOTOPBIX CKIIAAbIBACTCS KapTHHA
mupa. Hlnndosapmmiics BekaMu perjaMeHT IOBEIEHHs YeJIOBeKa B OOILECTBE M B NMPHUPOJE HE IOMycKal
IIPOM3BOJIA: 3a JIF0OOH MIPOCTYIOK YENI0BEKa XKJIAJI0 HAKa3aHUE CO CTOPOHBI COOTBETCTBYIOILIETO «XO3UHA».
3arpsi3HEHHE peK U POJHHUKOB, pyOKa JIepeBbeB MM J0ObIYa IUYM CBEPX HEOOXOAMMOTO, HEYBaKUTEIbHOE
OTHOUICHUE K OTHIO, TOPHBIM BEPIIMHAM M T.J. BJICKJIO 0OJIE€3HH, HEYAayl Ha 0XOTE, CTUXUIHBIC OEACTBUS U
Ja)kKe CMepTh, MPHUYEM OT THEBA AyXOB HE CIlacaio HU OOraTcTBO, HW 3HATHOCTh HapymuTens. [lo Hamemy
yOeXIeHNIO, BBIPA0OTKA MOJOOHBIX BO33PEHHI BHECTa 3HAYMTENBHBIM BKJaJ B COXPAaHCHHE XPYNKOH
LIEHTPaIbHOA3UaTCKONW IPUPOJBI: CTPax yAECP KUBAI JIFOJEH OT YMBIIIUIEHHOTO HAHECEHNUS €i1 Bpeaa.

XOopouIo W3BECTHO, YTO PACTEKABIIMICS 10 MOHIOJIBCKUAM CTEMsAM OyJJIM3M CHauyalla MOBEJ >KECTKYIO
00pE0Yy ¢ mIaMaHU3MOM, KOTOpasi CO BpEMEHEM 3aTyXJjla U CMEHWIACh CHHTE30M Uael U KyiapToB. Ho gaxe B
MIEPBOH, JOCTAaTOYHO arpeccuBHOW (ha3ze B3aMMOJCHCTBUS C MECTHBIMH DPEJMTHO3HBIMU TPalULMIMU
Oyamu3M OBbIII OTHOCHUTENBHO JIOSUIBHBIM K KYJBTY «XO35I€B», €CIM T€ SBJSUIMCH HE AyXaMH ILIaMaHOB, a
OJIUIIETBOPEHNEM CHJI IIpHpoAbl. CTapaTeNbHO YHHUYTOXAsi MOTHIIBI U CBSTHIIMINA IIAMAHOB M CTHPasi O HUX
BCSKYIO IAMATH, Oy IMICKUE MUCCHOHEPHI TAJIM HOBYIO KHM3Hb JOIIAMAHCKHM KYJIbTaM, BKIIIOYAsl «XO35EB»
B CBOH M 0€3 TOT0 pa3pOCLIMCS TaHTEOH. Tenepb 3TH CBEPXbECTECTBEHHBIE CYIIECTBA HE TOJIBKO obeperaiu

* Pa6ora Bemonuena npu noguepxke [NOU Tlpesunnyma PAH «HayuHble OCHOBBI cOXpaHeHHsi GHOpasHOOOpa3us
Poccum», Tema 5.3.
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TOPBI, PEKH U Jieca, HO U BBIOTIHSIN QYHKIIMN YCTPAIIECHHS «BParoB BEPHI».

ComnocTaBneHne OTHOUIEHHS MOHIOJBCKHMX HApOJOB K OKpY’Kalollel cpele B MEPHOA MacIITaOHBIX
3aXBaTHUYECKUX BOWH M B CPaBHUTEIHHO HEJaBHEE BPEMS, B LIEJNIOM, MOKA3bIBAET 3HAUYMTEIbHOE YCHJICHUE
9KOQUIBHBIX TeHAeHUMH. HWKTO WHOWH, Kak JaMbl SHEPTUYHO BBICTYNANM HPOTUB 3eMIICHENus,
pBIOOIOBCTBA, pa3pabOTKH MPHUPOMHBIX OOTAaTCTB M NPYTUX (OPM BO3ACUCTBHS HA OKPYKAIOIIYIO CPEIy.
Pr1ba cunramach CBAIIEHHBIM CYIIECTBOM, TaK KaK OHAa «HHUKOTZAa HE CIUT» U IOCTOSHHO HaOIIOJaeT 3a
3mbIMU cuiiami. IlpencTaBieHne o TOM, 4TO pbiOe HEBEIOM COH, BO3HHMKIIO M3-3a €€ BCErJa OTKPBITHIX IJia3
(Ha camoM Jienie OHa MMEET MPO3payHble CPOCIIMECS BEKHM M OOJPCTBYET OTHIOIb HE KPYIJIOCYTOYHO). B
JIpeBHEH W cpelHeBeKOBOW MOHTOIUM JIOBJISL PBIOBI ObLIa OOBIYHBIM MPOMEBICIOM, OJHAKO, B HOBOE M
HOBeHIee BpeMsl ObUla MOYTH 3a0bITa, OTKyAa BO3HHUKIO 3a0dyxIeHue, OyATO MOHIOJBI HUKOIZA He
HUTAINACH PpIO0H. BO3MOXHO, B 0TKa3e MOHT'0JIOB OT PHIOOJIOBCTBA ONPENEICHHYIO POJIb ChIrpai OyIau3M.

Hekoropble MecTa OOBSBISUINCH CBSIICHHBIMH, 2, CIIEJOBAaTeNbHO, HenpukocHoBeHHbIMH (ILInpensIo,
1975). Tak, acOect B ropax Mraraii u bauH-Taiira He pa3pabarbiBaicsi W3-3a MPOTHBOJICHCTBHS MECTHBIX
BJIACTEH, B YACTHOCTH JIaM. DTH TOPbl CUMTAINCH CBSILEHHBIMU, U PACKONKH Ha HUX, KaK CUUTAJIOCh, MOIJIH
BBI3BaTh 3aCyXH, CUIIbHbIC cHeromnasl, Oypu (I'pymm-I'pxxumaiino, 1930). Eme 6ojiee M3BECTHBIM H SIPKUM
IPUMEPOM 3allOBEBIBAHMSI TAKOTO POJIa SIBJIIETCS KOPOTKHU TOpHBIA Xpeber borno-yna, B0k ceBepHOTO
MOJHOXHS KOTOPOTO TPOTSHYIaCh MOHTOJIBCKAs! CTOJIMIA. 3amoBeIHBIN pexkuM bormo-yiel coxpansiercs ¢
X1l B. no Hammx aneit. CHavyaga oHa HOCWiIA MMs XaH-yyi, T.e. «XaH-ropa». DmnuteT «borm» («Casitas»)
oHa monyymia B 1691 r. moromy, 4TO el Kak CBSTHIHE MOKIIOHSIICS YHAYpP-TATAH — MEPBBIA MaTpuapx
Oyanuiickoil nepksu MoHronuu. Bce mocnenyionme marpuapxu Takke MOKIOHSINCH €. B Oynamiickuii
nepuoj ucropurn MoHronmu 3ta ropa Obuia opuUIMAIbHO OOBSBICHA CBSMICHHOW M BOBIEYeHa B chepy
Oynauiickoro KyJibTa: «YHAYp-TAT3H, TpU TOKPOBHUTENHCTBE KHUTalickoro wumrieparopa Kamnen,
coBpeMeHHMKa [lerpa Bennkoro, usnan yka3 o CBATOCTH M HENPUKOCHOBEHHOCTH bormo-yna, ee necHoi u
JKUBOTHOW KU3HH. MHOTOYHCICHHbIC yIenbsi (MX HACYUTHIBACTCS OKOJIO BOCBMHICCSTH), BEIyLIHE B
riyOuHy TOp, OBIIM 3amepThl IS OXOTHHKOB M HCTpeOuTeNeil Jjieca, Kak OHHM 3alepTbl MOHTOJBCKUMHU
KapayJaMH U Teleph... borao-yma mocTymHa TOJMBKO co3epuaTelsiM... M1 MOHTONbI, M pycckhe CBOOOIHO
MOTYT TpPOHHMKAaTh B €€ YWCTble JEBCTBEHHBIE HeOpa, JUIA TOro, 4YTOOBI JHOOOBATHCS KPacoTOIO
BBICOKOCTBOJIBHBIX JIECOB, YTPIOMBIX CKaJl, IIyMHBIX BOAOMAJ0B U IECTPHIX HOJSH ¢ KOBPOM 0J1aroyXaroLmx
I[BETOB, HAJl KOTOPHIMH, B JIETHHI COJTHEYHBIN A€HB, TOPXAET MHOXKECTBO 0abouek...» (Kosmos, 1923, c. 25).

W3mMeHeHns mpeTepreno OTHOLIEHHE MOHTOJOB K pekaM. M3 ucrounukoB XIII-XIV BB. u3BecTHO, 4TO
MOHTOJIBI MCTIONIB30BAJIM PEKU B BOGHHBIX LIEJIAX, HAIPUMEp, AJIS 3aXBaTa XOPOILO YKPEIJICHHBIX TOPOIOB U
kpenocteil, HO manHble XIX-XX BB. CBUAETENHCTBYIOT O OBITOBAaBIIMX 3allpeTax Ha 3arps3HEHHE BOIHI,
3alpyKUBaHHE PEK, H3MEHEHUE UX pyciia U T.11. SIBISUIMCH JTU 3T 3alPETHI MPOCTO YaCThI0 YHUBEPCATHLHOTO
LEHTPAJIbHO-a3UaTCKOT0 KYJIbTa «CBOEH» 3eMJIH, CBSIILIEHHOHN POJMHBI, WK ObUTH NpUHECeHbI 3 Tubera, rae
onu Toke 3adukcuposanbl ([epacumosa, 1989), BMecTe ¢ OymaM3MOM, OTBETHTH IOKa 3aTPyIHHTEIHHO
BBUAY TOTO, YTO OJHO3HAYHO HHTEPIPETHPYEMBbIC CBEICHUS IO B3aUMOOTHOLICHHUSM CPEIHEBEKOBBIX
MOHTOJIOB € PeKaMH B caMOii MOHTOIMU O4eHb CKYIHBIL.

Cka3zaHHOE B KakOH-TO Mepe OyAEeT CIIpaBeJIMBbIM U B Cllyyae aHaJIu3a OTHOLIECHUSI MOHI'0JIOB K JIECY 10
u mocye npuHATHA Oynau3ma. Bo Bpems mexaoycobun pyoexxa XII-XII u xonma XI1V-XVI BB. 1ec cayxun
CKOpee CTpaTermyeckKM pecypcoM, YeM MECTOM JJisl CO3EpLaHus, a TakKe BbIpyOascs, YToObl AaTh JOPOTY
Botickam. MlHOe MOokHO OBLIO HaOMomaTh B Oymnuiickoir Monrommu. B 1880-¢ rr. A.M. Ilo3gHeeB ommcan
MIPOIEAYPY 3arOTOBKYM MOHAXaMH JPEBECHHBI ISl TOCTPOIKK KyMupHH: «Korga oThICKaHO OBIJIO MECTO ISt
NOCTPOIKKM Xpama, Te ke L3ypXaiiuu [nambl-ipopunaTenu] o0s3aHbl ObUTM yKa3aTh, OTKyJa HY)KHO OBLIO
OpaTb MaTepHaibl A1l HOCTPOHKN KyMHUPHH U JAEHB, B KOTOPBIA MOKHO OBIJIO HauaTh caMylo MocTpoiiky. Ha
HEPBBIA U3 YIOMSIHYTHIX BOIIPOCOB L3ypXaldy, TaK KaK 3JaHue KyMUPHHU B JaHHOM ClIydae IIPeoarajioch
JEepeBsIHHOE, yKa3zaiu OpaTh jiec ¢ rop Xanras. 1o Obuto mpubamsurensHo BepeT 3a 300 oT Mecra
MOCTPOWKH, XOTSI MaTepHai AJs Hesl MOXKHO OBbUIO HATW ropas3zmo OJibKe, HaKOHeI elle HpoIle, Jierde M
JELIEeBIC MOXHO OBUIO KYyNIUTh €r0 Y MECTHBIX KUTaMCKUX TOpraiiel, BeAyIux JecHoe 1eno. Bee aTo Obu10
o0oiiieHo, 6o mpu camoil 3aroTOBKE MaTepraia HaJJIeKajo COBEPIINUTH elle HoBble 0opsaabl. OTIyCTUB C
noJapkaMy [3ypXxaiiuneB, BEPXOBHOE TyXOBEHCTBO MOHACTHIPsi XaHOO I3raHa CO CBOMM IITaTOM, a BCETo B
KonmmyecTBe 62 dYenoBeK, OTHPaBMIOCH B XaHraih Ha MeCTO, TJe IODKHO ObUIO OpaTh MaTepuan s
MOCTPOWKH, WJTH, TOYHEE CKa3aTh, pyOUTSH Jiec. 3/1eCh OHU B TeueHue 15-tu nHel... coBepImanu MojeOCTBUS
W TPUHOCWIIM JKEPTBBI C TOIO LENbIO, KaK OOBSICHSIM MHE JiaMbl, YTOOBI BO 1-X HCHIPOCHTH Yy TEHHEB,
XpaHUTENIEH 3TOro MecTa MO3BOJICHHE PYOWTH IEpeBbs, & BO 2-X JAaTh 3HATh OyXY KaKIOro JepeBa, 4To
KUHIIE ero OyIeT pa3pyIieHo W MPOCUTH €ro 3abIaroBpeMEHHO Kyza OO0 MEePEeCceTuThCs, YTOOBI TaKUM
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obpa3zom He ocTaThes eMy Oe3 kpoBa» (ITo3muees, 1993, c. 22). B kakoif Mepe 37ech MPOSIBIICS CTapbIit
MIPUCYIINHA aHUMHU3MY CTpax Mepeq AyXaMHd, a B KaKoW - YBaKEHHE W Jake COCTpalaHhe K HUM, KaK TOTO
TpeOyeT Oy iu3M, MBI ITOKa HEe OepeMcsl CYAUTb.

[Noxany#, BaxXKHEHIIIMM HOBOBBeIeHHEM B MOHTOJNH, C MTO3UINI 3THUYECKON SKOJIOTUH, OBUT IPUHIIHIT
axumcel, T.€. HETIPUUWHEHHS Bpeda HE TOJNBKO JIIOASM, HO W JIFOOBIM JPYTHM JKHBBIM CyIIECTBaM. JTOT
MPUHITAI, 000NN CHIION MOPATbHOTO 3aKOHA, IMEET OUCHb IIyOOKHEe KOPHU B MHIUKWCKOU KYJIbTYpe
U Pa3NENsieTCss BCEMH PEIIMTHO3HO-(PUIOCOPCKUMH IIKOJIAMH, KPOME MHUMAHCHI, JIOMYCKAOIIEH KpOBaBbIC
JKEPTBONPUHOIIEHHs. B dnciie 0CHOBOIONAraromuX HPaBCTBEHHBIX TpeOOBaHMMA axumca Oblila BOCTIPHHSITA
OyUIM3MOM M KaK HEOTheMJIEMas YacTh €ro BEpOYUYEHHS PaclpOCTpPaHUIACh AaJieKo 3a mpenenbl Vuauu.
Her Huuero yuBUTENILHOTO B TOM, YTO COBPEMEHHBIE SKOJIOTH CTaBAT B 3aCIIyTy OyAIU3MYy €€ «IKCIIOPT» BO
MHOTHE PETHOHBI A3WH, OJIHAKO, IMOJOOHO camMoMy Oyamu3My, B pa3jiMYHONW ATHOKYJBTYPHOH cpene
MIPUHIINT aXuMcbl TIPUHUMAI Pa3HOOOpa3HbIE BOIDIOMICHHS.

B Unanm HapymieHueM axumcbl CAUTACTCS HE TOJIHKO HETOCPEICTBEHHOE HAHECEHHWE KOMY-ITHOO0 WITH
yemy-n0o yiep0a, HO W MpUKa3 WK NMOOYKICHHUE JAPYroro K MPUYMHECHUIO Bpela, a Takke o100peHue
Bpela, COBEPIIEHHOTO KeM-TO. B cHily 0O0BbEKTUBHBIX MPUYINH Hacenenne Trubera, MOHTOMWHY U psaa APYTHX
CTpaH BBIHYXJIEHO MUPHUTHCS C HapylIeHHeM 3Toro TpeboBaHus. OCHOBY NMUTAHUS KOUYCBHHUKA COCTABIISIOT
MPOJYKTHI >KMBOTHOBOJICTBA, M W30€XaTh YOWEHMs JKUBOTHBIX HeENb3s. EcCIU mpupoaHO-KIMMAaTHYEeCKUE
ycaosus FOxuoi u FOro-BocTouHOW A3MM NO3BOJISIIOT JIFOJSM CYLIECTBOBATh HA PACTUTEIBHOU AUETE, TO B
LenTpanbHO# A3WH 3TO HEBO3MOXKHO XOTS OBl HM3-3a ropas3jgo OONBIIEro pacxona KaJopuih Ha o0orpeB
opraHm3Ma B XOJIOMHOM kimmMare. [losTomy Onu3 Oyjauiickux MoHacTeipeld Tubera u MoHronuun
MOSIBISIITNICh MSICHBIE JIABKH, & MOHaXxaM He BO30PaHsJIOCH €CTh MsICO, OHH JIMIIb OJDKHBI ObLIN HE yOWBaTh
KUBOTHBIX caMi. [IOHSATHO, 94TO 3TO TOXKE HE COBMECTHMO C dXuMcol B €€ TIepBOHAYIBHOM cMEICiTe. Kpome
TOTO, 3alpeT Ha MPUYMHEHHUE BpEJa MOXKHO OBUIO OOOWTH, 3arHaB KMBOTHOE HA CKajbl U BHIHYIHB €rO
Opocuthcsl BHU3. JlaMbl Ha BpeMs JalleKUX MaJOMHUYECTB CHUMAIHM C Ce0sl TyXOBHBIE OOCTHI M OXOTHIIUCH
Ha AWYb Kak oObIYHbIe MuUpsiHe. DOpMaNbHBIM MMOBOJIOM K BPEMEHHOMY OTKa3y OT 00€TOB OBLIO OMaceHue
BCTPETUTh TI0 MyTH pa30OWHHMKOB, KOTOPHIM HaJO JaBaTh OTIOp C opyxuem B pykax (LIpiomkos, 1981).
Bmpouewm, He MeHee BeCOMBIM 00CTOSTEIBCTBOM MOTJIA OBITH HEOOXOAMMOCTh B TUTATEIHHON MSICHOHN MUILS
B TpyaHOW nopore. Tem He MeHee, OJaroTBOpHas pOJb, KOTOPYIO CHITpan Oynmaw3M B cyasOe dayHbI
LeHnTpanbHO# A3nH, HE BBI3BIBACT COMHEHUH.

BriosiHe BO3MOXHO, 4TO 00BIYall COBepIIaTh OONBIINE OOJAaBHBIC OXOTHI 3aTyX B MOHIOJIUU HE TOJIBKO
Oaromapsi oCIabJICHUIO IEHTPAIbHON BiacTH (YCTPOCHHE TAKUX OXOT OBLIO MPEPOraTHBOH BEPXOBHBIX
MpaBUTENEH IEHTPAIbHO-a3HATCKUX TOCYAapCTB C JAPEBHMX BPEMEH), HO U BCIEACTBHE TIPHHITHS
MOHTOJILCKOM 3HAThIO JYXOBHBIX 00eToB. Ecimm Mscoenmenue He cumtanoch B lleHTpanpHOll A3sum
MPEIOCYAUTENBHBIM JIEIOM, PaBHO KaK M yOWHCTBO >KMBOTHBIX O HEOOXOIWMOCTH, TO OXOTa C IEIbIO
pasBlieYeHNs MOPHIATACH OJHO3HAYHO . «MIMEHHO OXOTHHYHi KYIbT, IIe OXOTHHK CUHMTANCS IPEIIHBIM
YEJIOBEKOM, TaK KaK YHHUYTOXKaJl >KU3Hb, BHIPA0OTANl CTOJNBKO DKOJOTHYECKHX, HAa COBPEMEHHBINH B3IIIAN,
nopm noeaenus» (MBanosa, 1997, c. 230).

OOBIYHEIM JIeJIOM B apeaye jJaMan3Ma ObUIO HaJIOKEHHE 3alpeTa Ha OXOTYy WM PYyOKy Jieca BOKPYT
OyITUICKUX MOHACTBIPEH M CBSIICHHBIX MECT, YHCIIO KOTOPHIX B cTapoi MOHTOIUHN OBLIO OYEHB BEJINKO. B
1937 r., HakaHyHE pasrpoma OyIIUICKON HIEpKBH B MOHTOJIMH, ObLIO YUTEHO: JanaHoB — 1229, nyraHos —
2753, cym — 134, namckux oOUIMH CO CBOMMHU Xpamamu — 173, dorcac (MOHacTBIpCKUX Xo03stiicTB) — 3402
(Maitmap, 1971). Ha 150 >kureseli MpHUXOAMIOCH OJHO KYJIBTOBOE coopyxeHne. COXPaHHOCTH IPHUPOJIBI
BOKPYI' CakKpaJbHBIX OOBEKTOB, KOTOPbIE MOIJIM OBbITh KaK €CTECTBEHHOTO0, TaK M HMCKYCCTBEHHOI'O
MIPOUCXOXKJICHYsSI, MOTJIa 3aBHCETh OT CTaTyca ATHX OOBEKTOB. MIHOT/Ia OHM WUMENH JOBOJILHO OOIIHUPHYIO
OXpaHHYIO 30HY», BBIpPaXKasCh B COBPEMEHHOH TepMuHoJOTHH. HapymmTenelt 3ampera xgano oTcedeHue
PYKH WIIH HOTH, OCJIEIUIEHHE Ha OJMH MK 00a riasa u gaxe cmepth (Keraanos, Casunkuii, 1975). Koneuwo,
moo0Hasi KECTOKOCTh Haxoauia 0Jaroo0pa3Hoe OOBSICHEHHWE. Kapa IUla MPOBHHHUBIIEMYCS TOJBKO Ha
TIOJIB3Y, @ CMEPTh U BOBCE M30aBIIsJIa €ro OT HOBBIX MperpemieHuil. bynauiickie MOHACTBIPU CIYXKHIIN He
TOJIBKO TEHTPaMH pPAacHpOCTPAHEHHs PEIWTHO3HBIX IOHATHA W JOrM, HO M, KaK HW3BECTHO, OdYaramu

! XanHckue 00JaBHBIE OXOTBI TpaJUIIMOHHO ITPECICAO0BAIN boiee BaXXHYIO 1€JIb, YCM PAa3BJICUCHUC WJIM TMOIIOJIHCHUEC
MSCHBIX 3allacoB, a MMCHHO TPCHUPOBKY BOWHOB, OTpa6OTKy CIIAXKEHHOCTH 0OEBBIX HeﬁCTBHﬁ Ha MmpocTopax CTeHCﬁ,
Tak KaK Ha BOMHE MOHIOJIbI MPUMCHSIIN TOYHO TY K€ TAKTUKY, YTO U Ha OXOTC. Ha,HO ojiaratb, HTUHCKHUC JUITJIOMAThI
MMPUJIOKWIIN HEMAJIO CTapaHus, YTOOBI IOMOYb THOETCKUM JJaMaM B MX IponoBeAn COCTpaJaHus K JUKUM 3BEPAM CPEIn
MOHT'0JIOB, BCC CIIIC NPCACTABIABIINX coboit TPO3HYIO CUITY.
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KynbTypsl. PaccmarpuBas posib Oynan3Ma B MOHTOJIMM CKBO3b IIPU3MY 3KOJIOTHH, MBI MOXKEM J00aBUTh, - U
9KOJIOTHYECKOH KyNbTyphl. [IOHATHO, 4TO caMM MOHAxH, MNpPeXKAE BCEro, ObUIM O0s3aHBI CIENOBATH
OyAnuiickUM TIpaBUjaM OOpallleHHs C OKpY’KaroluM MUpoM. «lIpaTmMokma-cyTpa», periaMeHTHpYomas
nosefeHue OyIIMHCKOTO IOyXOBEHCTBA, TpeOoBana OT NPUHIBIIMX AYXOBHBIM caH coOOMIONEHMS psana
IIPEINUCAaHuH, B YKMCIIe KOTOPBIX ObUIM CIIEAYIOIIME 3aIpeThl. HE YHHYTOXKaTh PAaCTEHHUs M X CEMEHa, He
ynoTpeOIsITh BOLY, B KOTOPOH OOWTAIOT XKMBOTHBIC; He yOWBaTh HUKAKHX >KUBOTHBIX; HE KOMATh 3EMIIIO
KaKHM-IMOO HMHCTPYMEHTOM, HE OTIIPABIATH €CTECTBEHHBIE MOTPEOHOCTH B BOAY M Ha 3€JCHYIO TpaBy
(To3nuees, 1993). B CHOXKHBIX NPHUPOTHO-KIMMATHYECKUX YCIOBHSAX MOHIONMHM 3TH 3alpeTsl, MO-
BUJIMMOMY, HEINb3s CUMTATh W3JMIIHUMH. MBICIh O TPEXOBHOCTH YOWEHHS JKHMBBIX CYIIECTB, He
OIPaBJAHHOTO HEOOXOAWMOCTBIO, TNPHBHBAJACH JIaMaMH MPOCTHIM apaTaM W YKOPEHWIAach B Tak
HA3bIBAEMOM «HAPOJHOM Oyqau3Me», T.e. CHCTeME€ pEeIWTHO3HBIX NPEACTaBICHHUA MPOCTOHAPOIbS,
JTUTIICHHON CIIOXHBIX (HUI0CO(CKIX KOHCTPYKITHH.

3HaMEHHUTBI PYCCKMH MYTEMIECTBEHHHK M 3THorpad, wuccinemoBarens Llentpamsaoit Asum ['.H.
[TotanuH mpuIIeN K 3aKII0YCHHIO, YTO OyAIUICKHE CBATWIMINA HAXOASTCS B MECTaX, MOPAaXKAIOIIUX CBOEH
npupogHON Kpacoroil: «[lpurmsagsiBasgce K OyIAWIICKIM MOHACTHIPSM B TEUYEHHE HECKONBKHX JIET, S
3aMEeTHJI, YTO OHM pAcCMoiaraloTcs MM B MECTHOCTSIX, OTMEUCHHBIX KaKUM-HHOYAb HEOOBIKHOBEHHBIM
SIBIICHUEM TPUPOJIBI, MM B BEPIIMHAX TOPHBIX JOJHH, TJ€ KOHUAIOTCS YEJIOBEUECKUE KWIINILA M HAUMHACTCS
MoJTYaauBasi mMycThiHs BbIcOKHX rop» ([Toranun, 1898, c. 210). Ha 3Ty moTpeGHOCTH JIHOCH OCHOBBIBATH
CBSTHJIMIIA B COTJIACHM C 3aKOHAMH KpacoThl He MOT He oOpatuTh BHUMaHue Takxke H.K. Pepux Bo Bpems
cBoell LlenTpanbHo-a3uarckoii sxcnequuuu: «Komy BeToOMbI OJXOIBI K CTAPBIM MOHACTHIPSIM U TOPOJHUILIAM
Pycu ¢ ux mBerymmMu XoaMaMy M IPSHO Maxy4uM OOpOM - TOT MOMMET, KaK 4yBCTBYIOTCS MOAXOIBI K
MoHacThIpsiM CHKkuMa. Bcerma TBepiky: eciii XOTUTE YBHJIETh MPEKPACHOE MECTO, CIIPOCHUTE, KAKOE MECTO
3[IeCh caMoe JIpeBHee. YMeNW 3TH He3alaMsTHbIC JIFOIU BBIOMpaTh camblie Jyuinue mecta» (Pepux, 1992,
c. 53). ILK. Kosnos mucan: «He moxoms HaBpaHaz, CJeBa, HaJ yIIEIbEM, BBICOKO NMPUIICIHUBIINCH B CKaNaX,
KpacoBaJICsi MMHHUATIOPHBI MOHACTBIph JKaMmbsH-manObl — JETHSS PE3UACHIMSA IJIaBHOIO MECTHOTO
xyTyXTLI3. Ero oxpyxan XBOHHBIN Jilec, TpynmamH CTOSIIMH 1O CKJIOHaM YUIeNnbs, TJe CBOOOIHO U
0e3003HEHHO AeprkaTcs: Kadapra, JIMCHUIbI, 3al1bl, TOpACIUBBIE TOIyOble (a3aHbl OTACIEHBIMU BBIBOIKAMH
CTIIOKOMHO PacXa)KMBAIOT, pa3pbiBas PHIXJIYIO 3€MJII0 M MHPHO NEPEroBapHBasCh MEXIY COOO00, HUCKOJIBKO
HEe YyXKJasch YeloBeKa. 3JeCh 3alpelleHa BciKas OXOTa, JKM3Hb BO BCEX €€ IMPOSBICHUSX OXPaHSCTCS
MOHaXaMH, KOTOpbIE B 3TOM THXOM YEAWHEHHM HAay4alOTCsl MO3HABaTh BEJHMKHE WCTHHBI bBynnuiickoit
penurun» (Kosmos, 1923, c¢. 449-450). Ha ocHOBaHMM MPUBEACHHBIX CBHJCTEIBCTB MOXHO C OOJBIION
JOJed YBEPEHHOCTH IPEIIONOXKUTh, 4YTO CaKpajJbHbIE OOBEKTHI HEPEIKO pPa3MEIlaIuCh B MECTax
MOBBIIIEHHOTO OMOJIOTHYECKOTO Pa3HOOOpa3usi U CTAaHOBWIIUCH TapaHTaMU €ro cOepeKeHHs H, BO3MOXKHO,
Jake npuyMHokeHus. C Haleil Touku 3peHus, 00IbIIoe KOJIMYECTBO MOHACTHIpEH (PaKTHUYeCKH CO37aBajo B
naHgmadTax CTpaHbl CEeTh MHUKPO3AIOBEIHUKOB, ITOKPHIBABIIMX MOHIOJIMIO C Pa3jIM4HOW TyCTOTOM B
pasHbIX ee yacTsax. OcoOEHHO MHOTO MOHACTBIpEH ObUIO B IIEHTPE W HA CeBepe CTPaHbl, a B IyCTHIHHBIX
pailioHax rora ¥ ro-3amaja ux 4ucio ObUIO KpaiiHe He3HAuYUTeNbHbIM (Tad. 1).

[ToMumoO TpoOCTOro HENPUYMHEHHS >KUBBIM CYIIECTBaM Bpeaa, OyIAu3M MaxasHbl BbIpaOOTall B HX
OTHOLICHUHU AKTUBHYIO IO3UIMIO, HAIIEAUIYIO0 BOIUIOIIEHHE B MHCTHTYTE Ooducammcmeéa. B omimdne oT
XUHASHCKOTO apxama, 03a004eHHOT0 COOCTBEHHBIM CIIACEHMEM M HMIOYLIEr0 K 3TOW LENH Yepe3 THICSYU
HepepOKACHUH, 600ucammea KIITHETCS HE YXOIUTh B HUPBAHY J0 TEX IIOP, IOKa OCTaeTCsl XOTs Obl OAHO
cTpajatoniee cymectBo. «lIpuHuMass o0eT OOAMCATTBBI, MPAKTUKYIOIIUA O0sI3aH HANPAaBIATh CBOKO
JeSITENIbHOCTh Ha 0J1aro BceX JKMBBIX CYHIECTB 0e3 MCKIIOYeHUs, 0e3 Kakoro Obl TO HU OBbUIO JETCHUS Ha
JOCTOMHBIX W HEJOCTOMHBIX craceHHs. OOBEKTOM ero OOANCAaTTOBCKOH IESTEIbHOCTH CTAHOBUTCA BCS
MOJHOTA >KUBBIX CYLIECTB. DTO IMPEAIOJaraeT HeoOXOAUMOCTh M03a00THTECS O (PU3NUECKOM BBDKHBAHUH
BCEX 3TUX cyIecTB» (Dkonoruueckue tpaauiuu, 1992, ¢. 85). UznoxeHHoe B 3TOH IUTATE XapaKTepU3yeT
9KOQUIBHOCTH B €e Hanbosee KOHUEHTPUPOBaHHOH (opme. Bee kuByiee nmMeeT npaBo Ha KHU3Hb, M AOJT
YyeJIoBeKa - MOMOraTh CyIIECTBaM OOPECTH IPOCBETJICHHE, MO0 KaKAoe M3 HUX HMeeT npupoxny byamsl.
CBoil BBICOKHI MOPAIBHBIN JIONT 600ucammea BBIOMHSIET MPAKTUIECKH B TOM K€ KIF04e, B KAKOM OH ObLI
copMyJIMPOBaH BEIMKAM HeMEIKHM ryMaHuctom AnbOeptom IlIBeiiniepom (1875 - 1965) B ero yuenuu o
«bnarorosennu nepen xusupio» (LBeitnep, 1992).

2 JlaBpaH — 3HaMEHUTBIN Oyaauiickuit MoHacThIpb B AMo (CeBepo-BocTounblit Tuber).
3 XyTyxTa — TUTYJ BBICLIETO 1yXOBEHCTBa MOHIOJIMY; O3HAYAET CBSTOM, IOYTEHHBII.
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Ta6anua 1. PactpoctpaHeHrne MOHACTHIpeil MO JaHAmAdTHO-3KOIOTHICCKHM TIpoBHHIMsM Monrommu®. Table. 1.
Distribution of monasteries over landscape-ecological regions of Mongolia.

JlanamadrHo-3K0MOrHYECKas [Tnomane NPOBUHIIUH, KonnuectBo [Tnomane, npuxoasascs
MIPOBHHIHS KM MOHACTBIpei Ha 1 MOHACTBIPB, KM’

Anrae-CasiHcKas 122728.97 40 3342.97
3abaiikanbckas 136492.80 136 1003.62
Jaypcko-BocrouHo- 240623.47 134 1795.70
MoHrosbckas

XuHTaHCKasI 17300.82 4 4325.21
IenTpansHO-MOHTOJIbCKAS 357756.89 413 866.24
[enrpanpHo-A3uarckas 675358.03 180 3751.99

Momnronsckuii uccnenosarens bar-Ounp bBong cBs3piBaeT ¢ J1aMan3MOM pa3BUTHE MOHTOJIBCKOTO
3emitenenus. Ilo ero MHeEHHIO, 3TOT HpoLECC MPOMCXOAMI MO CIEOYIOUIeH CXeMe. pacHpocTpaHeHHE B
MoHronuy j1aMan3Ma IOBJIEKIO 3a COOOH yBeIUMYEHHE KOJIMYECTBA MOHACTBIPEH, CO3[aBaBIIMX LEHTPHI
OCeIJIOCTH, a B OTUX IIEHTPax 3apoKIANOCh pacTeHueBojcTBO. Co BrTopoit momoBuHel XVIII B.
UCIIONIb30BaHUE 3eMJIM WHTEHCH(HIUPOBANIOCH Onaromaps IMOSBICHHIO KHTalWcKuX KpecTbsH (Bat-Ochir
Bold, 2001). Xors B Benmko-mabuHCKOM BEIOMCTBE, yIIpaBisABIIeM mabuHapamu J[xeduzyH-Tamba-
XYTYXThl, OBUIM CHEIHUAIbHBIE 3eMIICICIbUSCKIE omoku® B patione W63n-rona, Byprynras, OpxoHa,
Cenenru, Xapsl, bopo-Hypa u B apyrux mecrax, mokaiayd, MOKHO CUMTATh THIIUYHBIM CONPOTHUBIICHHUE
CIIy>kuTenel Oyaauickoro KyyisTa 00padoTke 3emMian. Bo3MOXXHO, OHO UMEI0 B OCHOBE JpeBHEE THOETCKOE
IIOBEPHE, COTVIACHO KOTOPOMY AYXH 3€MJIM HACBUIAIOT TSDKEJbIe OOJIE3HM Ha TEX, KTO TPEBOXKHUT UX IaXOTOH,
a TaKXKe MOCTPOMKOH KakuX-TUOO COOpPY)KEHHi, pacKONKaMH W T.M. DTH B3IJABL, MMeomme OOHCKOe
NPOUCXOXKICHNUE, ObUTH BOCHPUHSITH THOETCKUM OyAIM3MOM U B €r0 CHHKPETUYECKOHW CUCTEME IIEPEHECCHBI
B MOHromnuo, rie B TO BpeMs TOXE BIIOJIHE MOIVIM OBITOBAaTh CXOIHbIE IpeAcTaBieHus. B npunnumne, yxe
OJTHO OTOKAECTBJICHHE MOBEPXHOCTH 3€MJIM C TeJoM OOruHH - Matepu-3emin JTYreH B TPaJUIIMOHHON
MOHTOJIBCKOH KYJIBTypE€ MOTJIO SIBUTHCS JOCTATOUYHO BECOMBIM OCHOBAHUEM JUIS BO3JCPIKAaHHSI OT HAHECEHUS
eit pan naxoroii. B 1917 r. bormo-raras, B TO BpeMsi TCOKpaTHYECKUH MIPaBUTEIb ABTOHOMHOW MOHIOJINH,
W37aN yKa3, OOS3BIBAIOIINI MOHIOJILCKOE HaceleHHe cesTh Xxie0. YacTh KHs3ell OTKIMKHYIUCh Ha 3TOT
OpPU3BIB € 3HTY3Ha3MOM. OfHaKo MOJUYMHWINCH yKa3y He Bce. Tak, JyXOBHBIE BJIACTW BiaaeHui J[3auH-
I3r3Ha OTKA3aJIMCh ATO JENaTh M B IMHChbME bormo-rarsHy ykasand, 4To xJeOOomamecTBO HE COorjlacyercs
3aBeTaMM BEJIMKUX CBATHUTEJICH, W YTO OHM HE CTaHYT HOPTHUTH JIMK 3eMid naxoToil. Ha Hux Hamoxumn
NICHIO, M OHU OBbUIM BBIHY)K/ICHBI €€ BHIIIAYMBATh, HO K naxore He npuctynmin (Maiickuii, 1921). Tlpu sTom
CIIOJKHBIE TIPUPOJHO-KIMMATHYECKUE YyCIOBUS MOHronuu camu 1o cebe He ObIIM HENpeoaoIMMbIM
MPENSTCTBUEM JUIS 3EMIICICTIHS B PsiJie €€ PETHOHOB; (DaKThI BHIPAIUBAHUS TIPEJKAMU MOHTOJIOB HEKOTOPBIX
HETMPUXOTIMBBIX 3€PHOBBIX KYJBTYP 3aCBHICTENBCTBOBAHBI €I B TAHCKMX XPOHHKAX, & HEMOCPEACTBEHHO
MOHTOJIBI 00pabaThkiBaIy 3eMilto, o kpainei mepe, ¢ XIII B.

B Mosnromuun Oyamu3m OyKBalmbHO TpomHTad co00l0 Bce cdepbl XKH3HH OOIIECTBa, BBHITECHUB
KOHKYPCHTOB B JIMIIE IIAMaHOB Ja)Xe W3 TeX 00JacTe, rlie OHW TPaAWIMOHHO 3aHMMANU TIIaBEHCTBYIOIIEE
MOJIOKEHHUE: B Je4yeOHON U rajaTe’abHOM MpakTHKe, BO3AEHCTBUU Ha moroAy u T.1. OOpalrieHue MOHTOJIOB B
OyaousM CHJIBHO HM3MEHWIO HMX OTHOIIEHHE K OKpyxaromei cpene. [lon BiamsHHMeM mpomoBenei Jawm,
HAaIlle/INIMX HOBBIE OOOCHOBAHUS JUIS CTAaphbIX BEPOBAaHUi, B IIEJIOM, JOBOJBHO «IKOJOTUYHBIX», MOHTOJBI
YCBOWJIM B@KHOCTh COXPaHEHMs >KH3HU IOOBIM CYIECTBaM, OTKa3ajHCh OT PBIOOJOBCTBA, CBEIH 0
MHUHHMyMa 0OpaOOTKy 3eMIH, JOOBIYY IMOJIE3HBIX HMCKOMAEMBIX, M30erali 3arps3HATh WM 3arpyXHBaTh
PEKH U pyYbH, U T.JI.

Hemarnplii nHTEpec NpeAcTaBisieT CTapOoe€ MOHTOJIBCKOE 3aKOHOJATEIbCTBO, B KOTOPOM COACPIKUTCS
HEKOTOPOE KOJIMYECTBO NOCTAHOBICHNUH, TaK WM HHAUE CBSI3aHHBIX CO COEPEKEHUEM MPUPOIHBIX PECYPCOB.
MOHTOITECKOE CPEAHEBEKOBOE MPABO HEPEIIKO CUMTACTCS «IKOJOTHYHBIMY» OJarojiaps TO cephe3Hol 3a00Te,
KOTOPYIO OHO BCETJa YJIENSUIO COXPAHEHHIO OKPYKAIOIIEH cpellbl. DTOMY HE MPUXOAUTCS yAUBIATHCS, TaK

4 Dkonoro-nanmmadTHeIE PETHOHBI IaHBI B COOTBETCTBHH C. DKocucTteMbl MoHromuu, 1995. JlaHHbIe 110 MOHACTEHIPSM
B3SIThI U3 DTHOJMHIBUCTHYECKOrO aTiiaca MHP, 1979.

> Omox B Benuko-1IaGUHCKOM BEJOMCTBE O3HAYAN MPOCTO OOMIMHY, OOBETUHECHHYIO ITOJ OJHOW aJIMUHUCTPATHBHOM
BJIACTBIO.
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KaK MOHTOJIbCKOH KO4YeBOe OOIIeCTBO 3HAYUTEIBHO CUJIbHEE 3aBHUCEII0 OT COCTOSHUS TPHUPOMABI, 4eM,
HaAIpUMeEp, oceyibie 3emienenbibl Kutas. B Hamum aHu, korma mpoOjieMa Jerpajalldd MOHTOJIbCKOH
MPUPOJBI CTOMT KaK HHUKOTAA OCTPO, CHEIUAIUCTBI TPOSBIISIIOT TOBBINICHHBIH HHTEPEC K HAPOIHBIM
TpamuIUsaM OXpaHbl Tpupoasl B lLleHTpampHOW A3WM, B TOM 4HCIe M K TeM, KOTOpble ObUIH
KOIUGUIIIPOBAHBI HA Che3aX MOHTOIBCKUX KHA3EH U Oy IIUHCKOTO JYXOBEHCTRA.

OueHb MHTEPECHBIH 0030p MaMSATHUKOB CPEIHEBEKOBOI'O MOHTOJIBCKOTO IpaBa IO/ 3KOJOTHUYESCKUM
yIJI0M 3peHus npuBoauT npasosen O. Amapxyy (Amapxyy, 2001). HekoTopslie aclieKThI PaBOBO# 3aIIUTHI
TIPUPOIBI, KOTOPHIE MOKHO OOHAPYKUTh B MOHTOJIBCKAX MCTOYHHKAX, CTAHOBSITCS MPEAMETOM OOCYKICHHUS
HE TOJILKO B Hay4HBIX paboTax, HO W B myoOmumuctike (Mumpa, 1990). OTu BOmpockl HE MPOIUIA MHUMO
BHHMAaHMS TAKKe MpezcTaButesnel ouonornyeckux Hayk (Cokosnos u ap., 1992).

3a uckmodyenneM Bemmkoinr SIcei UmHTHCXaHa, Bce 3aKOHOJATENLHBIE aKThI cTapoil MoHrommu ObuH
MIPUHATEL B 3MOXY PACHpPOCTPAHEHHWS] W TOCHOICTBA Jiamam3Mma. [lodToMy B HHX HAIDIM OTpaKeHHE
HEKOTOPBIE JOTMAThl 3TOT0 BEPOYUYCHHS, B YACTHOCTH, OCYKIECHHE YOUIICTBA PAa3JIMYHBIX KUBBIX CYIIECTB.
Oxota #, BooOIIe, yOMEHNE KUBBIX CYIIECTB OBUIM IIOJ 3alPETOM B MeCTaX, CBA3aHHBIX C OYIIUHCKUM
KyapToM. Hampumep, 3a yOWiCTBO 3MeW, NATYIIKH, TyplaHa, KaBOPOHKa, Tycs win cobakm Ha «bemoi
Iopore Bypxana» 6panu oany jorraas (Bocemuaaiars crenubix 3akonos, 2002). Uro takoe «bemnas Jlopora
bypxana», T.e. bora, B TouHoctu HeusBecTHO. M3BecTHbI MoHronoBea T.Jl. CKpbIHHMKOBA MOHUMAET 3TO
MECTO HECKOJbKO HWHaue. «B3bICKMBaTh KOHS C TOTO, KTO YOBET 3Melo, qepenaxye, aHera7, YKaBOPOHKa,
cobaKky, UIynux a00poaeTensHeiM myTeM Oymasr» (CkpeiaaukoBa, 1982, ¢. 137). BeccropHsiM cunTaeTcst
MPOUCXOXICHNE 3ampera Ha yOWHCTBO TypmaHa (oraps): ero spkoe OIepeHHe MO I[BETY HAMOMHHAET
ollessHUE Oy ITMIICKOT0 MOHAXa, OTYETO B HAPOJIE €TO HA3BIBAIOT 1AM ULY8YY», T.€. KITHUIIA-TTaMa».

3aK0H CTOSUT TaK)Ke€ Ha CTpa)ke KYJIaHOB. 3a yOMICTBO ATOTO KHBOTHOTO C OXOTHHKA B3WMAaJId MTpad
ano3a, OOBIYHO B3MMABIIMICS 3a yroJjoBHbIe mpectyruienus (BocemHamuath crenubsix 3akonos, 2002). B
CIeIyFOIIeH CTaThe TOrO JK€ 3aKOHA OrOBApHBAETCS OTBETCTBEHHOCTH 32 YHOTpeOJIeHrEe B MUIY MAaJaliid — C
BHHOBHOTO Opaiidi OJHY Jomanb. MOXHO MPEIION0KHATh, YTO MMEETCS B BUAY IMABIIMNA KyJaH, TaK Kak
Jlajiee UJeT CTaThs, 00s3yromias mTpadoBaTh aH030U TOTO, KTO OyAET €CTh YOMTOTO KyJlaHa Ha TPEThU CYTKH
(Bocemuanmath cremubix 3akonoB, 2002). Takast CTpOrocTh 3aKOHa MOXET BBI3BaTh HEIOYMEHHE, Belb
KyJlaH He SIBISUICA 4Ybel-mnOo cobctBeHHOCTHIO. [lyTemectBys B 1927-1930 rr. B cocraBe sKCIeAWIIAN
Cgena I'equna no Llentpanbaoit Asum, XeHHUHT XaciyH7 oOpaTuil BHUMaHWE HA TO, YTO MOHTOJIBCKHE
OXOTHHKH u30eraroT OWTh KyJaHOB, a MYyCyJIbMaHe WX OBIOT OXOTHO. [IpuumHOW 3TOTO O0Ka3aioch
MIpPEICTaBIIEHUE MOHTOJIOB O KyJIaHe KaK O pa3HOBUIHOCTH JIOIIA U, a TOCKOJIBKY YOMBATH JIOMIA Il TPeIHo,
TO M KyllaHa cTapamuch e Tporars (Haslund, 1935). B kakoii Mepe Ha 3TH YCTaHOBIECHHUS TIOBJIHSII OYIH3M,
HaM HEW3BECTHO, HO MaJIOBEPOSITHO, YTOOBI 00a MPEACTABUTENISI MOHIOJBCKOW (hayHbl HAXOIMJIUCH O]
3amuTol 0 Hadana XVII B. Tak, Bo BpeMs BOGHHOTO 1MOX0/a Ha TaHTyTOB B 1226 r. UMHrUCXaH OXOTHIICS
Ha KyJIAaHOB W yMaja ¢ JIOIIagd, M3-3a Yero ero NPHONMKCHHBIC MaKe XOTENIHM OTJIOXKHTh IMOXOHd 0
BBI3JIOPOBJICHHSI BEJIMKOTO XaHa, HO TOT, pa3THEBAHHBIN ACP3KUMHU CJIOBAMHU TAHTYTCKOTO MOCJIA, HACTOSUT Ha
npopomkenun kammanuu (Kosun, 1941). Ha kynaHOB OXOTHJICS B MOJIOJIOCTH 3HAMEHHUTHIN MPOIMOBETHUK
Oymau3ma B Monronnn Heiimku-ToiiH, xusimii B 1557 — 1653 (ITypGyesa, 1984).

Cremyrormuii MPOMBICIOBBIN 3ampeT He ObUT OpOpMIICH 3aKOHOMATEIBHO, HO TOXE MMEN OyIauiicKue
kopau. Korya Ha mepuoj; poioB CaMKH aHTHJION COMBAJUCH B CTaja, MOHTOJIBI HA HUX HE OXOTHJIHUCH, TaK
KaK BEPWJIH, 9YTO CPEH HUX €CTh CBSATON, BOILIOMIEHHBIN B TeNO JKUBOTHOTO. OH-TO M cOOMpaeT BOKPYT ceds
ctano. OHAKO €CIIU MSCO BCE-TaKU HY)KHO, MOHI'OJIbI BBICICIKUBAIN 000COOICHHYIO aHTHJIONY — YK OHAa-TO
TouHO He caToi (Haslund, 1935).

EcTh ocHOBaHMSI AyMaTh, YTO pa3inyus B PEIMTHO3HON TOMHUHAHTE 3allaJHON 4acTh MOHronuu, e
0oyiee CHIIBHO TIPOSIBIISIETCSI MCIIaM, CIIOCOOCTBOBAJHM TOMY, YTO TaM CTafa MUKHAX KOIIBITHBIX KHBOTHBIX
3HAYUTEIHHO MOPEACTH MO0 CPABHEHHUIO C IOTOM U BOCTOKOM MOHrofuH, rae 0e3yCIOBHOE JIMIUPYIOIIee
moyockeHue 3aHs1  Oyammsm. Kazaxckoe HaceneHue 3amanHoii MOHTONMH, TPHISPKUBAIOIIEECS
MYCYJIbMaHCKOTO BEPOWCIIOBEIAHMs, HE WMENIO HACOJIOTHIECKHX MpPEersiTcTBUil k oxore. Kpome Toro, W.

® B coBpeMeHHOI MOHIOIbCKOI (hayHe ueperaxa He durypupyer. COOOLICHHS 0 HAXOXKICHHH JTOr0 KHUBOTHOTO B
MoOHToNMH HE TOATBEPXKICHBI, OJJHAKO, CIIEIMAIUCTHI M0JIaraloT, YTO B UCTOPHUECKOE BpeMsl yeperaxa Moriia oOuTaTh
B HEKOTOPBIX paiioHax crtpaHbl (TapoOui, Yxukeanse, 1995). BeposTHo, 3anper yOuBaTh Yepernax ObLT CBsI3aH C TEM,
YTO OHM CHMBOJIM3MPOBAIM JIOJTOJIETHE M MOCTOSHCTBO. He cityyaiiHO KaMeHHBIE Yeperaxu CIYXHWIM OCHOBAHUSIMU
KOJIOHH B OCTPOHKaX, B YaCTHOCTH, B CTOJIMIIE MOHToJIbcKOM ummnepun Kapa-Kopywme.

" Aneup — MOHIOIbCKOE HA3BAHUE TYPIIAHA.
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COXPAHEHM S OKPYXXAIOILEN CPE/IbI

Maiickuit B 1921 1. oTrmermn, 4yTo mPpOATHI, Hacensdmomue paiioH o3zepa YoOcy-Hyp u KobOmo, menee
PENUTHO3HE, a JIJaM U MOHACTBIpel y HuxX HeMHoro (Maiickuit, 1921).

B Vioxenun 1709 r., cocraBmsomeM OCHOBY Konekca «Xanxa JKupym», comepxarcsi CTaTbH, Tak
CKa3aTh, YKOJOTUYECKOI OPUEHTALNH, KOT/la 332 HOPMaMH TpaBa CTOST MHTEPECHl yKe He JIIOJeH, a JTUKOil
npupoasl. imenno onn manmm ocHoBanue M.C. YpOanaeBoit caenats ciemyromiee oboo6menne: «Oopamaer
Ha cebs ocoboe BHUMAaHHUE HDKOJOTMYECKas TPaIWIUS MOHTOJBCKOTO MpaBa, MPHCYTCTBYIOIIAs BO BceX
namstHukax. A B YcraBe 1640 r. u B «Xanxa JDKUpyM» 3KOJOTMYECKHE HOPMBI MPEICTABICHBI I[EIIBIM
pSIOM CTaTell M SIBHO aKIEHTHPOBAaHBI Kak HambOonee 3Haummble» (YpOanaeBa, 1994, c. 236). Tpyano
COTJIACHTBCSI CO CTOJb BBICOKOH OLIEHKOW 3THX 3aKOHOB. BO-TIepBBIX, KOJMYECTBO CTaTEH, OTCTAMBAIOIIMX
IpaBa AUKOH MPHUPOJIBI, B MOHTOJIbCKOM 3aKOHOJATENbCTBE BeCbMa HE3HAYMTENLHO. MBI TonaraeM, 4To, B
o0Ieli CIOXKHOCTH, JIMINb YeTbipe cTathu «Xanxa JKUpymM» MOXKHO TPaKTOBaTh Kak JEHCTBUTEIBHO
«IKOJIOTHYHBIE». BO-BTOPHIX, cunTaTh WX HawOoiee 3HAYMMBIMH HET OCHOBAaHWH. J[1 MOHroioB Bceraa
0€3yCIIOBHYIO 3HAUUMOCTh MMEJH BOTIPOCHI BOMHBI M MHpa, OJIArOMOJIydus] CTal M JTUYHOH 0E301acHOCTH;
BOMPEKH YpPEe3BbIYAHO paclpoOCTpaHMBLIEMYCS B IOCJECIHHE TOABl MHEHHIO, OKpY’Kalollas cpeaa He
TpeICTaBIIsIIA JIISl HUX [IGHHOCTH cama 1o cebe, BHE YelIOBEeYeCKOT0 00IIeCTBa U €r0 HHTEPECOB.

Urak, uyto xe 3710 3a crarbu? OHHU 00s3aHBI CBOEMY IOSIBICHHIO YKPEIUISBIIEMYCS B T€ TOIBI B
Mowuronuu Oyaau3My, TOKTpUHAIbHAS «3KOJIOTHYHOCTH» KOTOPOro HECOMHEHHA. «B MecTax pacnoioxKeHus
MOHACTBIpEil JIepeBbEB, KaK PACTYIIMX, TaK W BBICOXLIMX, HE pyOuTh. [3ampemaercs] pyOuTs pactyime
JIepEeBbsI TAKXKE U 32 OTPaJIO MOHACTHIPS HA PACCTOSIHUM BBICTpeNa U3 Jiyka. [Ipu HapymeHun cero otooparh
y BUHOBHOTO HaXO/ISIIIEeCs IIPU HEM OPY)KUE U CHapsDKEHHE. ... UTo kacaercs [cpyOJIeHHBIX] BETOK, TO €CITH
OHH OT PAcTyIIETO JIepeBa, TO B3BICKATH IO MOJIOKEHUIO O PACTYIIEM JIepeBe, €CIIU JKe OT CYyXOro — TO IO
MOJIOKEHUIO O CyXuX nepeBbsix» (Xamxa [Dxupym, 1965, c. 63). Ecnu coxpaHeHHE >KHBBIX JICPEBBHCB
MPEACTABISICTCS JIOTUYHBIM, TO KakKoe HJKOJIOTHYECKOe 3HAYeHHWE MOTJIO MMETh OCTaBJICHHE Ha KOPHIO
3acoXIuX AepeBbeB? JleJo B TOM, U4TO CyXO€ AE€peBO TOJIBKO Ha MOBEPXHOCTHBIM B3IIISA MEPTBO; HA CAMOM
7iele OHO HAIOJHEHO JKM3HBIO B CaMbIX Pa3HOOOpPa3HBIX MposiBICHUSIX. OHO JaeT MPHIOT pasHOOOpa3HBIM
HACEKOMBIM, TprbaM, y ero KOpHeH MOTyT OOMTaTh MENKHE KHBOTHBIEC, a B AYIUIAX WM CPEAU CYyYbEeB —
nTunbl. Takue nepeBbsi COCOOCTBYIOT MONAEPKAHHIO OHMOJIOTHYECKOTO pazHooOpas3us, OT KOTOPOTO BO
MHOTOM 3aBHUCHT YCTOHYMBOCTH JKOCHUCTEM K HEOJIarONMpUSATHBIM BHEUIHUM BO3JCHCTBUSAM, BKIFOUAs
XO3HCTBEHHYIO JEATENILHOCTh YenoBeka. He cny4aiiHo B COBPEMEHHOM JICCOBOJCTBE Pa3BUTHIX CTPaH MpPHU
pyOKax Jieca HAMEPEHHO OCTaBIISIOT Ha KOPHIO YaCcTh CYXHX U KOPSIBBIX JICPEBBEB.

CrenoM WIET CTaThs, Kacalollasicss 3alpeToB, CBS3aHHBIX C MOHACTBIpEM, Ha3BaHHE KOTOPOTO He
MPUBOJIUTCS, HO €CTh OCHOBAHHMS lyMaTh, YTO 3T0 AMapOasicralaHT, HaXoAsIIuicss B coMoHe bapyyHOypaH
CenenruHckoro aiimaka: «HauynHasi OT MeCTOHaXOXAEHHsT MOHACTHIpsi Ha ceBep mo CereHre W fanee Mo
Apy-tonbu, Ham-na6a, Hapun-OpxoH, no rpebnio Uunpararaiin-xupa, llubaryraitn-xupa, CanryH-na0a,
Homxopa 3Bepeir He yOmBarh. Ecnmm KTO yOBET, TO TOCTYIUTh MO CTapoMy yioxkeHHo. OT OKpauHbI
MOHACTBIPSI HA PACCTOSIHHM [BYX XapallaraHoB® pactymiero aepesa He pyOutsh. Ecmm kTo mopyGuT, TO
otobpatk y Hero cHapsbkeHue» (Xamxa /Dxupywm, 1965, c. 63). Jlanee unraem: «HuKakuxX >KUBOTHBIX HE
yOMBaTh B CIIEAYIONIME THH: BOCBMOTO, TPHHAALATOrO, MATHAIIATOTO, ABAALATH IMSATOTO M TPHILATOTO
qrciia KKIOoro Mecsna. Ecim jke KTo B HapyIIeHHe cero Bce ke yObeT, TO CBHAETENh MOJIYy4aeT B CBOIO
MOJIB3y YOUTOE KHBOTHOE, TOBEIA 00 3TOM 10 cBemeHus cyaa» (Xanxa Jxupym, 1965, c. 63-64). 3anper Ha
0XOTy B 0003HaYCHHBIE 3/I€Ch YMCIIA IPOUCTEKAET KaK U3 N0O0YIANHCKONW MOHTOJBCKOM TpaJAWuLNH, TaK U U3
0COOeHHOCTEH Oy IIUHCKOTO KaJleHaapsI.

Hakonen, «Xanxa JIKUpymM» COACPKHT IMEpPEeUeHb XKMBOTHBIX, HE IMOJJICKANUX YOHECHHIO0. DJTO, B
MEPBYIO OYepellb, 30POBbIE JIOLIaaH, 3a00Ta O KOTOPBIX, KaK YKa3bIBAJIOChH BHIIIE, HE IMEET HUYEro OOIIEro
¢ 3a00Toil 0 AMKOI (ayHe M HE MOXKET CIYKHTh MOKA3aTENIeM «IKOJOTMYHOCTU». 3aTeM, MEePEUUCIIIOTCS:
eTUNETCKHE TYCH, 3MEH, JITYIIKH, TYPIaHbl, IETEHBINHN AUKUX KO3, )KaBOPOHKH M cobaku. CBHOETEIb
yOuiicTBa KaKoro-HUOyIb M3 MEPEYHCICHHBIX JXMBOTHBIX JOJDKEH ObUI B3ATh y BUHOBHOrO KOHs (Xanxa
Txupym, 1965, c. 64). DTOT CIIHCOK KUBOTHBIX B3ST, IO-BUAUMOMY, U3 «BelrKoro 3akoHa roja 00e3bsHbI»,
IpUYeM Mepa Haka3aHHs OCTABIICHA MPEXHss (CM. BBILIE), OJTHAKO, TaM pedb HuIa TobKo o «benoii [Jopore
bypxana», a 3aech JeWicTBHE CTaTbd 3aKOHA HE OTPAHWUYEHO ONPEAEICHHBIM TeorpaduuecKuM
mpocTpancTBOM. Kpome Toro, 1006aBiIeHbI AETEHBIIIN TUKUX KO3, MOTUBBI Y€r0 HaM HEU3BECTHBI.

8 Xapayazan — crapas MOHroOIbCKast MEpa JUIHHBI — PACCTOSHHE, HA KOTOPOM OEJIbIi [BET CTAHOBUTCS HEOTIHUHM OT
gepHoro (Topsimka 2 Km).
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IlogBoast wrtor Hamemy 0030py SKOJIOTHUECKHX AacleKTOB, HAIIEAIINX OTPaKEHHE B MaMITHHUKAX
3aKOHOJATENbCTBA MOHI0IMY, MOAYEPKHEM, YTO MOHIOJIBCKOE MPABO 3AIIMINAIO0 T€ WM WHBIE BJIEMEHTHI
OKpy>Karoleil cpepl MOCTONBKY, TOCKOJIBKY OT HHX 3aBHCEJNA JKU3Hb U 0Jaronojyvyne caMuX KOYEBHHUKOB.
Pazymeercs, B mpaBoBOM OTHOLICHWH, NMPHUPOJAa OTHIOAb HE ObLIa paBHA YEJOBEKY Nake B OyAIMHCKUN
HEpUOJ, MOHI'OJIbCKOH MCTOPHHM, XOTS B Oosee MO3IHUX YJIOKEHMAX, IPONMUTAHHBIX OyAIUICKOM MOpabIo,
eil ObUTM CHeNaHbl OmpejeNieHHbIe YCTYNKH, KOTOpbIe, B YAaCTHOCTH, JAl0T BO3MOXKHOCTH HEKOTOPHIM
UCCIIEZIOBATENIAM CUHUTATh MOHT'OJIBCKOE 3aKOHOMATENIbCTBO «3KOJOTHMUHBIM». OHO yAEIseT COXPaHHOCTH
IPUPOABI CYLIECTBEHHO OOJIblilee BHUMaHKE, Y€M, HalIpUMep, 3aKOHOAATENbCTBO CpeaHeBekoBoro Kuras, u
B 9TOM OTHOLIEHUHU MOXET NPEACTABIIATh UHTEPEC MJI CETOAHSAIIHUX CIELUAINCTOB 110 OXPAHE IPUPOALI B
Hentpansaoit Asuu. [IpuduuHy 3TOro Mbl BUAUM B 0Ojiee CHIIBHOW 3aBUCHMOCTH MOHTOJIOB OT COCTOSIHUS
OKPYKAIOILEH CPEBI, YEM OCETIBIX 3EMIIEAETIBIIEB.

B mHacrosmee Bpems, KOrAa HaMETHJIACh TEHACHIMS BO3POXKICHUS DKOJOTHYECKHX TPagULHN
MOHTOJIECKOTO 3THOCA, HEOOXOJMMO HCIONb30BaTh NIUIM(OBABIIMECS BEKAMU IpaBUia OOpalleHHs C
paHMMOM OKpYyXKarolled cpefod MOHroJMM B LENSAX YCTAaHOBIEHHS JKOJIOTMUYECKOTO PaBHOBECHS MEKIY
BO3MOXXHOCTSAMH TPHPOIBI W ToTpeOHOCTAMH oOmectBa. M ¢ 3TOW TOYKM 3peHHs, HEKOTOpas dYacTb
9KOJIOTHYECKHUX TPAJAUIMH MOHTOJIOB MOKET OBITh BOCCTAHOBJIEHA, HO ISl 3TOTO, PEXK/IE BCEro, HE00X0AUM
CTPOrMi HAYYHBIH aHAIU3 3TUX TPALAULIUN.
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BUDDHISM AND TRADITIONAL BELIEVES AS A FACTOR TO CONSERVE
THE ENVIRONMENT

© 2004. Yu.l. Drobyshev, P.D. Gunin
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119071, Moscow, Leninsky prosp., 33, Russia

In Mongolia traditional believes and customs can be regarded as nature friendly because Mongolian
environment is quite fragile and unstable to human influence. Shamanism and Buddhism contain a lot of
“ecological” rules and prohibitions concerning all the nature aspects of Mongolian life: nomad cattle
breading, hunting, mining, use of forest products, and so on.

Many such rules have Mongolian origin and some of them have come from Tibet. Prohibition to catch
fish, most likely, represents Tibetan Buddhism. The ahimsa principle coming from Indian culture was
introduced into Mongolia in the frame of Buddhism also, however, Mongols have to break the principle in
some extent since they had no enough vegetarian food.

Nevertheless, hunting and other kinds of rough intervention into the environment were strictly banned
around Buddhist temples, which were innumerous in old Mongolia. In 1937 there were accounted 4116
buildings connected with the Buddhist cult, and 3402 monastic enterprises. One cult building was for 150
Mongolian citizens. In our opinion, such a great number of monasteries has created a net of micro-reserves
that covered Mongolian land with different dense in different parts. Monasteries were especially abundant in
the central and northern parts of the country, and relatively scarce in desert regions of South and Southwest.

Nomad way of life has a small influence on the environment. The Mongolian cattle breading, having
remained in its base “ecological”, undergone some changes under Buddhism. Buddhist clergy possessed big
herds, and together with careful attitude to steppes sometimes it created ecological tension due to its serfs,
which have had a right to roam where they wanted.

Traditional Mongolian law paid attention to conservation of natural resources since The Great Yasa of
Chinghis-khan. It was strictly prohibited to hunt and cut trees around monasteries and in numerous sacred
places (for example, Bogdo-uul mountain to the South from Ulaanbaatar). Many acts dealt with steppe
treatment as a foundation of nomads’ life.

At present, when the tendency to revive ecological traditions of Mongolian ethnos becomes clear it is
necessary to use the people’s rules of communication with nature to achieve equilibrium between nature
possibilities and society needs. From this point of view, some part of ecological traditions can be restored,
but first of all we must study them seriously.
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CUCTEMHOE U3YUYEHUE APUIHBIX TEPPUTOPUIA
VK 581.526.53:633.885

BJMSHUE BBIITACA U DKOJIOTMYECKUX YCJIOBU HA
PACIHHPOCTPAHEHUE MOJIBIHEHR B CTEISIX MOHI'OJIMA U POCCUHA

© 2004. FO.M. MupomHn4eHKo

bomanuuecxuii uncmumym PAH, Cankm-Ilemep6ype, yi. [Ipog. Ilonosa 2, Poccus

[TonpiHHEBIE cOOOIIECTBA 3aHMMAIOT OOIIMPHBIE IUTOMAAN B apuaHoi 30He EBpasum u Ces. Adpuke.
Coo0iecTBa ¢ MoJbIHBIO X0101HOM — Artemisia frigida pacpoctpanens! oT 1oxHOro Ypana u Kazaxcrana
10 3amamHbIX paiioHoB [lpmamypbs. [lonmbiHHBIE cooOmiecTBa M3 BHIOB IMOJbIHEH moapona Seriphidium
pacmpocTpaHeHbl IMIHUPOKOW TMOJOCOM OT IOKHBIX paloOHOB YKpauHbl, B JOHCKHMX, HNPUKACHUHCKUX,
KaIIMBIIKUX, Km3isipckux crermsix, C.-3. u FO. Kazaxcrane 1o Anras, a Takke B peAropbiax TamKuKucTaHa,
Typxmenun, B [lepenneii u 3anmagnoit A3um u Ha ceBepe Adpuku. CymectByer muenue (I[Ipo3opoBckuii,
1940; Jlapenxo, 1962 u ap.), uto BuIBI HONBIHEH U3 moapoxos Seriphidium u Artemisia (Artemisia frigida)
00pa3yIoT MepBUYHBIC COOOIIECTBA, W YTO TH IOJIBIHA KaK MOJYKYCTapHUYKH MPEJCTABISIOT IyCTHIHHBIHN
TUI PAcTUTEIBHOCTH. B CBA3M ¢ TakoH «yCTaHOBKOW» CTENHM C TOJBIHAMU B 3alaiikambe, cTemu B
[Mpukacnuu, KanmeIikuy 1 qpyrux pernoHax Obutk oTHeceHs! K mycthiHe (IIpo3oposckuii, 1940), a rpanuna
IIYCTBIHHO} 30HBI ObLIA OTOABHHYTA 10 T. Bonrorpama u r. Ypanscka ua 51° c.m. (JIaBperxo, 1962 u mp.).
HackobpKo 3TH KOHIENIIUN BEPHBI U COOTBETCTBYIOT JIM OHU JI€HCTBUTEIHLHOCTH?

B nanHoii pabore Hamu ObLIa MOCTaBJICHA LENb. BBUICHHTh, B KAaKHX MECTOOOMTAHHSX IIOJIBIHB
xonoxuas Artemisia frigida Willd, seastercs mepBudHO#, ¥ B KakKMX — HMPOM3BOAHOM, BTOpHYHOM. ITOIBIHE
XOJIO/IHAS pacTIPOCTPaHEHA B TOPHOCTEITHBIX U CTEITHBIX paiioHax MOHTOIMHU TI0 CKJIIOHaM M muieiiaM cormok
U [0 JAHUIIAM MEXTOPHBIX JONHH. OHa BXOTUT B COCTaB MHOTHX (PUTOLIEHO30B B KAaueCTBE NMPUMECH, HO
4acTO BBICTYHAeT M Kak s3audukarop mim codpuduxarop coobmiectB. Vcnonb30BaHbl MaTepHaibl
reo0OTaHMYECKOT0 00CNeNoBaHus, MNpoBeAcHHOTO aBTopoM B 1958-1961 rr. B TOpHOCTENHOW 30HE
Mounronuy, B Oacceitne Opxona u Xapsl 1 B Mexnaypeube Kepynena u Onona. JleTHuidl BpImac ckota B
CeBEpHON yacTh MOHTOJIMM HPOBOAMTCS IO OOJIMHAM PEK M OKPYXKAIOIIUM MX CTeIsIM A0 2-4 KM OT
BOJOMCTOYHNKOB. B 5-10 kM neTHmii BeINac m3-3a YOAJEHHOCTH OT BOJOIOEB OTCYTCTBYeT. [lo mepe
yHaleHUs: OT PEYeK W HACEJIeHHBIX ITYHKTOB HAOJIONAeTCs CMEHa 30H BBINAca, IOJBEPTarOIIUXCs
CTPaBJIMBAHUIO PA3IMYHON HHTEHCUBHOCTH.

C 1enpio U3y4eHHUs BIUSHUS BbIlIaca Ha PACTUTENBHOCTh B PA3HBIX YCIOBHSX cpeibl (penbeda, MoYBHI,
YBIQKHEHHS M T.JI.) BCe ONHMCaHUS pacTuteabHOCTH (Bcero 661) ObuM moapa3szieneHbl B 3aBUCHMOCTH OT
yCIOBUH MecTooOMTaHHi Ha 4 Tpymnmbl. B mepByto rpymnmy BKIIOYEHBI OMUCAHUS, CHICIaHHbBIC 10 PABHUHAM,
JIOUIMHAM, OCHOBAHUSAM CKJIOHOB C TEMHOKAIUITAaHOBBIMH M KAaIUTAHOBBIMH IIOYBaMH. Bo BTOpyro rpymmy
BOIIUITM ONHCAHHA, CAETaHHbIE Ha CKIOHAaX COMNOK CEBEPHON OKCMO3MIMHU C TEMHOKAIITaHOBBIMH U
KalITaHOBBIMU JIPECBSHUCTHIMU M 1200 MICOHUCTHIMH MOYBAMHU MPH OJM3KOM TOACTHIIAHHKM KOPEHHBIMHU
nopofaMu. B TpeTbo rpynny o0beJMHEHBI ONMCAHNUS, CIEJIAHHbIE 110 CKJIOHAM COIOK FO’KHOM 3KCIIO3ULIMU C
MaJIOMOIIHBIMH KaIITAHOBBIMU CHJIBHO II€OHUCTO-KaAMEHHUCTBIMHU MOYBAMHU C OOJIOMKAaMH CKall M BBIXOAAMHU
KOpPEHHBIX TMOpoJ. YeTBepTyio TpYIIy COCTaBWJIM OIMCaHMs, CAENaHHbIE Ha BEpIIMHAX COMOK C
MPUMUTHBHBIMU CHJIBHO HIEOHUCTO-KAMEHUCTHIMU TIOYBAMH C BBIXOJAMU CKall U POCCHIMAMHU KaMHEH.

[To cremenm BO3MEWCTBHS BBITIAca Ha TPABOCTOM B KAXKIOW M3 3THUX TPYNN BBIASISUIACH 5 CTamuit
NacTOUIIHOM TUTPECCUH: a — BBINIAC OTCYTCTBYeT (KOPEHHOM, HCKOHHBII TPaBOCTO#1); O — BbINac cialblil; B —
BBITIAC CPEITHUH; T — BBINAC CHJIbHBIN; [T — BBINAC YPE3MEPHBIH (C CHIIbBHO N3MEHEHHBIM TPABOCTOEM).

B kaxpnoi rpymme omucaHWid pacTUTENFHOCTH, BBIJENEHHOW C Y4eTOM YCIIOBHH MECTOOOWTaHWH U
CTEIICHH HWHTEHCUBHOCTH BBIACA, PACCMATPUBAIOTCSI CPENHHE JAaHHbIE 110 OOIIEMYy IPOEKTHBHOMY
MOKPBITUIO TPABOCTOSI M IMMPOCKTUBHOMY IOKPBITHIO MOJIBIHU XOJIOJHOHM (B MPOLEHTAX), €€ HPUCYTCTBUIO
crerneHd y4acTusi (B NMPOLEHTAax) OT OOIIEro MOKPBITHS TPaBOCTOs. IIpUCYTCTBHE TMOJBIHM XOJOAHOH B
BBIJICJICHHBIX TPyNIax OMUCAHUN OMPEeNsIoCh MyTeM BBIYUCICHHS MPOIEHTa re000TaHNIECKUX OFCaHUIH
C OTIpeNIeJICHHBIM 3HAUE€HHEM NMPOEKTUBHOTO MOKPBITHSA MOJIBIHU 10 OTHOLIEHHIO K OOIIEMY YHCITY OMHMCaHUH
B KQ)KJIOU IpyIIe.
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, AHanmu3 mony4YeHHbIX JaHHBIX (puc. 1 U 2) mokasbIBaerT,
Y a 6 § i YTO B PACHPOCTPAHEHHH IMOJIBIHU XOJIOAHONW B TOPHOCTEITHOM
100 — ’ ﬂ 30H¢ MOHroAMM  WMEETCS  BIOJNHE  OIpelelieHHAs

1 1 gl [ 2+ ¥ 3aKOHOMEPHOCTb. B TpaBOCTOE KOPEHHBIX (PUTOLEHO30B, HE

" TIOJBEPTaIONINXCSl BBINaCy JIETOM, TIOJBIHB XOJIOJHAS

k; BCTpEYaeTcss IO pPaBHUHAM M CEBEPHBIM CKJIOHaM B

Yo \. HHYTOXKHOM KOJIMYECTBE — €€ MPHUCYTCTBHE PaBHO TOJBKO

20k R ‘ | 3%, a cpenHee MPOEKTUBHOE MOKPHITHE U CTEIEHb YYacTHS

‘ . ee B TpaBoctoe MeHblmie 1%. B ropasmgo Gosbliem

KOJIMYECTBE MOJILIHb ~ XOJIOJHAs BCTpeYaeTcs B

Aonuua 6o}

%

100 M [~ | Hemomsepraromuxcs JeToM  Bbimacy (UTOIEHO3aX IO
2 1wk ' S © I0KHBIM CKJIOHaM M BepImmHaMm comok (puc. 1 u 2), rae ee
Cabepnsie “altrf  TIPUCYTCTBHUE, MPOCKTUBHOE MOKPHITHE M CTENCHb y4YacTHs
Ercnonss sop ’ : .. cooTBeTcTBeHHO paBHBHI 61.2 m 8% Ha IOKHBIX CKIOHaX U
4ot 14 ©o | 37.1m0.45% no BepmMHAM COTIOK.
wF 1o ' ITon BiusAHMEM BhbIIaca B TEX K€ MECTOOOMTAaHMAX
ol = U UL o ' [POMCXOIUT  PE3KOEe  yBEIWYEHHE  OOMIMsS  IOJIbIHH
” ' ' XOo;nojHOH. Yike npu cnaboM BbINace NPUCYTCTBUE INOJIBIHU
N K ' B F' -, XOJIOJHOU AocTUraeT B poyinHax 93%, Ha CeBEpHBIX CKIIOHAX
3 sk ] 11 }- 69%, Ha roxkHbIX cknoHax 90% u no BepmuHam conok 94%.
J— : :;} Cremenb  yyacTusi TIONBIHA B TPaBOCTOE  PE3KO
ennons! s 1° °F. yBemuuuBaeTcs M CTaHOBMTCA paBHOH B jgonumHax 9%, 110
4 i ceBepHbIM ckjioHaM 5%, mo BepimHam 12% u 1o I0KHBIM
a0k _ il I cxmonam 16% (puc. 1 u 2).
’ i | IIpu cpenneld creneHW Bbllaca MPUCYTCTBUE MOJIBIHU
0/3' — = 2l xononHor mocturaer 100% moutH BO BCEX M3YYCHHBIX
] -f  MecTOOOMTaHHMSAX, TOJBKO B JIOJIMHAX €€ IPHCYTCTBUE PABHO
4. aok r ’ ' 98%. 3HaunNTEIHHO YBEIUYHUBACTCS MPOCKTUBHOE MOKPHITHE
Bepuunns ' ;|  TONMBIHH XOJIOIHOM, IOCTHIas B JOJNHHAX 4%, 1o ceBepHBIM
conox 60 . . ckiioHaM 2%, 10 F0XKHBIM CKJIOHaM 4%, 1o BepIIMHaM COTIOK
Wk . 3%. Yyactue MONBIHK B TPAaBOCTOE 3TUX MECTOOOMTAHUHN
.} mocruraer coorBerctBenno 18, 11, 22 u 25% ot o6mero
ar .~} - moxpsitus (puc. 1 u 2).
o = = = —_— [Ipy cuiIbHOM BHINIAce TOJIBIHb XOJIOJHAS BCTPEYACTCS

Puc. 1. HpI/ICyTCTBPIC MNOJBIHA XOJIOJHOH (B M0 BCEM MECTOOOMTAaHMSIM BO BCEX OIIMCaHUuAX, €€
IpoleHTax oT ofmero umkcna o mnucanuii npucytcrBue paBHo Besne 100%. IlpoekTrBHOE MOKpBITHE
PaCTHTENLHOCTH) B Pa3IMUHBIX MECTOOOMTAHUAX [MOJBIHA JOCTHraeT 3-7% mpu  o0ImeM MPOEKTHBHOM
npu oTcyTCTBHM Bbiaca (a), npu cmabom (6), mokpeITMHM TpaBOCTOEB B pa3HBIX MecTooOHTaHMAX 14-21%
CpeaHeM (_B)’ cuibHOM (1) H IpE3MEPHOM (I_l) (puc. 1 u 2). YuacTHe TOJBIHM XOJOJHON B TPABOCTOE TMPH
Bhimace. Fig. 1. Presence ofAr'Eemls[a frlglda, N CunpHOM CcBoe pospactaeT 10 21-36%, TpH OTCYTCTBHM
% from description vegetation in different o
environment; stage of digression: a — absence, b - BLINACA OHO MEHBME 196, .
weak, ¢ — middle, d — strong, e — severe. IIpoekTBHOE TIOKPHITHE TIOJBIHM XOJOJHOW H ee
Exposition: 1 — plain, 2 - northern slopes, 3 — Y9aCTHE B TPaBOCTOC HEYKJIOHHO BO3DAaCTAlOT MO Mepe
southern slopes, 4 — top hill. YBEJIMYCHHS CTEIICHH MAaCTOWIIHOW JAMTPECCUH JI0 CHIBHOTO
c00s1 BO BCEX M3Y4aBIIUXCA MecTOOOUTaHUsAX (puc. 2).
CpaBHeHHME TaKUX IOKa3aTesiei, Kak MPHUCYTCTBHE W NMPOCKTUBHOE IMOKPHITHE MOJBIHU XOJIOJHOW B
OIHUX W TEX K€ MECTOOOMTAHHUSX, IOKA3bIBACT, YTO MPHU 3HAYUTEIHHOM pa3pacTaHUU IIOJIBIHH ee
MPOEKTUBHOE TOKPBHITHE MOXET OBITh HEOONBIIMM M YTO PE3KOe YyBEIWYEeHHWE OOWIHS TONBIHH TIpU
TIOBBIIIICHNN TMACTOWIIHON HArpy3Kd HE COMPOBOXKIAETCS TaKUM K€ PE3KMM YBEIHUEHHEM €€ TOKPBITHS

(puc. 1 u 2).
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Tak, HECMOTPSI HA 3HAYUTEIBHOE
HaJIMYME TIOJNBIHA XOJIONHOW B
wor ,  HECTPaBJIMBAEMBIX  TPAaBOCTOAX
' MO0  IOKHBIM  CKJIIOHAM W
BepIIMHAM comok (puc. 1, a), oHa
BCTpeUaeTcs B HEOOJIBIIOM
KOJIMYECTBE M, KaKk BHIHO U3
MPUBEICHHOIO Ha  pHC. 3
pacrpefiefieHuss  [POEKTHBHOTO
MOKPBITHSI TTOJIBIHK XOJOAHON TI0
KjgaccaM,  ONUCAHUS C  ee
y4acTHeM MPUXOATCS
npeumyniecTBeHHo Ha |l kiace (¢
MPOCKTUBHBIM MOKPBITHEM
moneran 0.1-2%), mo 29.2 -
% ' - 37.2% oT umcna BeeX ONUCAHUM
% - B JIaHHBIX MECTOOOUTAHUSX (pHC.
3). Ha Il u IV xmaccel mpu
OTCYTCTBHM BbIlTaca Ha FOXKHBIX
CKJIOHAaX OIMCAHUN C TOJIBIHBIO
MPUXOUTCS COOTBETCTBEHHO
12.9 u 9.6%, Ha BepmuHax — 4.2
u 4.1%.
;l’)"r ‘ Ha HeBbImacaeMbIX JIETOM
Bepusunny ' paBHHHAX Ha I KJI1acc
R 11§ npuxoautcss Toiapko 3.2%, Ha
1wl ' ceBepHbIX ckimoHax — 1.5% or
' obrero qucia OTHCAHUH.
' OcHOBHasg Macca ONHMCaHUN B
BRr [J2 BAs " 3THX MECTOOOUTAHUSAX
- otHocutes k| kmaccy, ¢

OTCYTCTBUEM IOJIBIHU. ITo
Puc. 2. Usmenenue (B %) o6iero mokpsITus TpaBoctos (1), MpOeKTHBHOTO FOXKHBIM CKJIOHaM 1 BEPIIMHAM K
MOKPBITHS TOJIBIHU XOJI0AHOHU (2) U cTeneHu ee ydacTus B TpaBoctoe (3) B
pasnuuHbIX MecTooOuTanusix. Fig. 2. Modification: 1 — Xcover vegetation, %, 2
— cover Artemisia frigida, %, 3 — participation of Artemisia frigida in different
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| x7Taccy OTHOCHTCS 3HAYUTETHHO
MeHBIIIee YUCIIo omucanuii (puc.
3).

ITpy yBenWYeHWH MACTOMIIHON HArPy3KH MPOUCXOAUT MEPEMENICHUE YUYACTHs MOJBIHE OT KJIACCOB C
HU3KAM OOWJIMEM K KJaccaM C BBICOKHMM OOWJIHEM; 3Ta 3aKOHOMEPHOCTh MPHUCYIIA BCEM H3YyYaBIIMMCS
BapuanTaM (puc. 3).

Ha HeBbImacaeMpIX JAOJIMHAX W CEBEPHBIX CKIOHAX TOJIBIHB XOJOHAS MPOU3PACTAET TOJBKO HA CHIIBHO
IIEOHKUCTHIX TIOYBAX C OTHOCUTEIBHO Pa3pEeIKEHHON pacTUTENHLHOCTIO. HO XapakTepHBIM IS 9THX YCIOBUN
MecToOOWTaHui (Ha CEBEPHBIX CKJIOHAX W IO JOJMHAM) SBISETCA TYCTOH TpPaBOCTOM, IPOEKTUBHOE
NOKPBITHE KOTOPOTO BO BpeMsi Hamboibmero pazutus pocturaet 30-50%. B TpaBocroe mpeobnanmaroT
KcepoMe30(huThl 1 Me30okcepohuThl. CeBepHbIe CKIOHBI TOABEPIKEHBI HEOOIBIITHM KOJIEOAHUSIM TEMIIEPATYD,
OHHU OOJIbIlIe 3aTCHEHBI, MEHEE MPOrpeBacMbl M 0OJiee YBIAKHEHBI, YeM FOKHBIC CKIIOHBI M BepiinHbl. Ha
CEBEPHBIX CKJIIOHAX 00pa3yroTCS XOPOIIO I'yMyCHPOBAaHHBIE MAJOMOIIHBIE TTOYBLI. B JT0ONMHAX TOYBHI Yalle
BCEro He 3aIeOHEHbl, C HOPMAJIbHO PAa3BUTHIM MpoduieM. Ha FOXKHBIX CKIOHAX M BEPIIHHAX COIMOK
TPaBOCTOM cCllaraeTcs MPEUMYIIECTBEHHO W3 KCEPO(PUTHBIX W ME30KCEPOPHUTHBIX BUAOB. PacTHTENbHBIN
ITOKPOB Jia’Ke Ha HEBBINACAEMBIX Y4aCTKaX CHIIbHO M3PEKEHHBIH, C MPOSKTHBHBIM ITOKPBITHEM TpaBocTost 10-
20%. TIlo Mepe yBenWueHHs BbIlIaca BO BCEX MECTOOOMTAaHUSIX HAOJIOJACTCS YMEHbBIIECHHE OOIIEro
MOKpbITUsT TpaBocTosi (puc. 2). Tak, oOliee MOKPBHITHE TPaBOCTOS B AOJUHAX yMmeHbimaercs ¢ 30% Ha
[ETUHHBIX HEBBINIACAEMBIX yYacTKax 10 21% Ha CHIBHO BBITAaCAEMBIX; HAa CEBEPHBIX CKJIOHAX OHO
YMEHBIIIAETCS COOTBETCTBEHHO ¢ 27 10 19%; Ha roxHbIX ckiioHax — ¢ 20 g0 18%; na BepmmHax — ¢ 17 10
14%. 13 puc. 3 BUAHO, YTO C YBEJIMYCHHEM BhINAca MPOUCXOTUT MEPEMEIICHUE OTHOCUTEIBHOTO YUACTHS
OMHCAHUN PACTUTENHLHOCTH C HAWOONBIIMM TOKPBHITHEM OT BBICHIMX KIACCOB K HH3IIMM MO BCEM
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MECTOOOUTAHHSIM. CpaBHGHI/IC TPAaBOCTOCB B OJHUX M TCX KC MeCTOOGI/ITaHI/IHX, HO OTHOCAIIUXCS K PA3HBIM
cTagusM HﬁCT6I/IH1HOI71 AUrpecCun B COOTBETCTBHMU C 30HAMH BbIlaCa, IIOKA3bIBACT, YTO YBCJIMNYCHHUC
MNPOCKTUBHOI'O IMOKPBLITHUA U CTCIICHU Y4YadCTUS IMOJIbIHU XOJ'IO,Z[HOI\/’I B TpaBOCTOC 3aBUCUT OT MHTCHCUBHOCTHU
BhbIITIaca.

Puc. 3. Pacnpesiesnienue mo KjiaccaM MPOEKTUBHOTO MOKPBITHS TOJIBIHU X0J04HO# (1) 1 00IIero moKpeITHS TPABOCTOS
(2) B pasmuunbix MecToobuTanusx. Ha ocu abemuce — Kiacchsl IPOSKTUBHOTO TOKPBITHS MONbIHU X010aHoit (1 — 0%, 11
- 0.1-2%, I - 2.1 — 4%, IV - 4.1-6%, V - 6.1-8%, VI — 8.1 — 10%, VIl — 10.1-12%) u kmaccel 00UIEr0 MOKPHITHS
tpasocrost (I =5-10%, Il — 11-15%, 11l — 16-20%, IV — 21-25 %, V — 26-30%, VI — 31-35%, VII — 36-40%); Ha ocu
OpJIHUHAT — KOJIMYECTBO T€000TaHMIECKHUX OMMcanuii (B %), IpUXomaIIuxcs Ha Kaxaplid kinacc. Fig. 3. Distribution of
projection cover Artemisia frigida (1) and X vegetation cover in different environment; horizontal — groups projection
cover Artemisia frigida (I — 0%, 11- 0.1-2% and so on; groups X cover (I- 5-10 %, Il — 11-15 %, and so on): vertical - X
amount of description in very groups.

C mNoBBIICHHEM TACTOUIIHOW HArpy3KH TaKHWEe XOpOILIO MOoeJaeMble YKUBOTHBIMH, Pa3MHOKAIOLIHECS
ceMeHamu pacteHus, kak Poa botryoides, Koeleria gracilis, Agropyron cristatum, Stipa krylovii,
SBISIOINMECS  SAN(UKATOPaMH KOPEHHBIX, HCXOOHBIX (UTOLEHO30B, B YCJIOBHAX IIOCTOSIHHOTO U
MHOT'OKPAaTHOT'O 3a BETETALlMHMOHHBIN CE30H CTPaBIMBaHMS HCTOLIAIOTCS W BHINANalOT U3 TpaBocTos. Ha
CMEHY UM TIOSIBIISIFOTCS M pa3pacratorcsi Leymus chinensis, Artemisia frigida, A. adamsii, Potentilla acaulis,
Cleistogenes squarrosa, Convolvulus ammanii, ocoku u npyrue pacteHus. Bce 3TH pacTeHHs, Kpome
3MEEeBKH, 00JIafat0T CIIOCOOHOCTHIO K BETETATUBHOMY Pa3MHOXKEHHIO; 3TO 00€CIeYnBaeT UM IO CPABHEHUIO
C pacTEeHUsIMH, Pa3MHOKAIOUIMMUCS TOJIBKO CEMEHAaMH, YCTOWYMBOCTH K BBINACy W JIydlllee pacceleHue Io
Tepputopur. YacTh M3 HHX K TOMY K€ OTHOCHUTCS K HeENoemaeMbiM (HOJBIHB AJaMca) WM IUI0XO
noefaeMbeIM (JamyaTka OeccreOenbHas) pacTeHMsIM, 4TO OOYCIIaBIMBAE€T HMX BBICOKYIO YCTOHYMBOCTH H
COXPaHHOCTh JaKe MPH Ype3MepHON MacTOMIIHON Harpy3Ke, IPU KOTOPOi OOJBITMHCTBO HA3BAHHBIX BHIIOB
BBINAAAET U3 TPABOCTOS.

[Ipu upe3mepHOM BBINIACE U3 TPABOCTOSI BBINAJAET U HOJIBIHD XOJIOAHAS, HECMOTPS Ha €€ 3HAYUTENbHYIO
YCTOMYHMBOCTH K BhIMacy. Ha oOciemoBaHHON TEppUTOPUH ydacTHE IMOJIBIHM XOJOTHOW B TPaBOCTOE IPHU
Ype3MEpHOM BBITIAce CHIDKAETCS — B JIoNMHAX ¢ 32.6% mpu cuibHOM cboe g0 14.3% mnpu upe3mepHOM, Ha
I0)KHBIX CKJIOHaX COOTBETCTBEHHO — ¢ 36.5 10 8% (puc. 2). Ho 3ato yBennunBaercst MpOEKTHBHOE MOKPHITHE
W CTEleHb YYacTHs B TPABOCTOE NOJNBIHM AJamca, Jamyatku OeccTeOeNbHOW W JPYTHX HH3KOPOCIHBIX
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pacTeHui, 3a CUeT pa3pacTaHMsi KOTOPBIX NMPH YPE3MEPHOM BBINIACE IMPOHUCXOAUT HEKOTOPOE YBEIHUYCHHE
00IIero MOKPBITHS TPABOCTOEB (pHUC. 2, 1), XOTS MX KOPMOBAas LIEHHOCTh HU3Kas. [IpHBeICHHbIC TaHHbBIC
MO3BOJISIIOT CHeNaTh BBIBOJ O TOM, YTO HauOojiee TUIMYHBIMH MECTOOOMTAHWSIMH TIONBIHA XOJOAHOH B
TOPHOCTEIIHON M CEBEPHOW YacTAX CTENHOW 30HBI MOHIOMUM SIBISIOTCS KaMEHHCTO-IIEOHHUCTHIE FOJKHBIE
CKJIOHBI M BEPILIMHBI COIIOK C Pa3pEKEHHBIM PACTUTEIILHBIM IIOKPOBOM.

B pesysbraTte yacTtoro crpaBiuBaHUs Oosiee WM MeHee Bbicokopocibie (Bbicotoi 30-50 cM) pacTenus
(Stipa krylovii, Poa botryoides, Koeleria gracillis, Agropyron cristatim u np.) BbImajaroT U3 cocrasa
CTEIHBIX (DPUTOLIEHO30B, TPABOCTOM CHJIBHO W3PEXKHUBAIOTCS, II0YBA YIUIOTHSETCA M HCCYINAeTCs MU
MOSIBIISIETCS. BO3MOXKHOCTE JIJIsl Pa3BUTHS TOJBIHK XOJOAHOM, KOTOpasi, He BCTpedass KOHKYPEHIHH, TpU
YCUJICHUH BBINIAca Pa3pacTacTcs W 4acTO HauMHAeT AOMHHHUPOBATh B TpaBocToe. OUEBUAHO, U3PEKUBAHUE
TPaBOCTOS, YIUJIOTHEHWE M MCCYLIEHHWE IOYBHI IIOA BO3ACHCTBHEM BBIlIaca B JOJIMHAX U HAa CEBEPHBIX
CKJIOHAaX B KaKOW-TO Mepe CO34aeT YCJIOBHS, aHAJOIMYHbIE YCIOBUSAM IOXKHBIX CKJIOHOB. /IOBOJIBHO I'yCTOH
LEJIMHHBIA HECTPaBJIEHHBIH TPaBOCTOW NMPH OTCYTCTBHM BbINIAca MO JONMHAM M MO CEBEPHBIM CKIIOHAM
NPENSTCTBYET PAa3BUTHIO IOJBIHM XOJOAHOM, OOYCJIOBIMBAs WM IIOJIHOE OTCYTCTBHE, WM KpaiHe
HE3HAYUTEIBHOE yUacTHE €€ B TPABOCTOC.

HecMotps Ha TO, 4TO MOJIBIHE XOJIOHAS SIBIISIETCSL XOPOILIO MOESJaeMbIM pacTeHHeM, ee peodiajaHue B
TPaBOCTOEC CBS3aHO C YMEHBIICHHEM M HWCUE3HOBEHHEM BBICOKOPOCIBIX pAcTEHHH, B CBS3H C YEM
HCKIIIOYAETCS BO3MOXKHOCTb HCIIOJIB30BAHUSI TaKMX TPAaBOCTOEB B KayecTBE CEHOKOcOB. Kpome Toro,
MPOM3BOJHEIE (UTOLEHO3BI C OONBIIUM YYacTHEM  MOJBIHH XOJOAHOW HMEIOT JIOBOJILHO HHU3KYIO
ypOKaifHOCTB, B 2-3 pa3a MEHbIIYIO, YeM KOPEHHBIE TPABOCTOH.

[TonbiHb XONOgHAS HE siBIsieTcss mycThiHHBIM BuaoM (HOnatoB, 1954 w ap.) B cremsix Monronun
nepBUYHbIE 11eHO3bI coctoaT w3 Stipa krylovii, S. grandis, Agropyron cristatum, Koeleria, Bropuunbie
murpeccronnbie — u3 Artemisia frigida, Cleistogenes squarrosa (Mupommandenko, 1967), Artemisia
scoparia. IIpu upesmepHoii murpeccun Ha Bricokux mrato CeBepHoit Adpuku mossisiorcs Peganum
harmala, Filago germanica, B Tlpukactmu — Ceratocarpus arenarius, Peganum harmala, B cremsax
Mounromuu — Artemisia adamsii, A. sieversiana, B mycTeIHHBIX cTemsix ['oou — Artemisia pectinata, A.
macrocephala, Peganum nigellastrum.

OOmieli uyepToil paBHUHHBIX CTCIHBIX W apuAHBIX (IMYCTBIHHO-CTENHBIX) II€HO30B JIpeBHero
Cpenu3eMHOMOPBS SIBISUIOCH JOMHHHUPOBAHKE B TPABSHOM HOKPOBE NMEPBUYHBIX KIIMMAKCOBBIX IIEHO30B, B
TOM 4HCIIe U B peakosiechsx Brpicokux miato CeBepHoit AdpukH, ¢ npeobiasaHueM BUAOB poaa Stipa ot
Mapokko u Amxupa a0 Monroauu u CeBepo-Boctounoro Kwuras BrmatouutensHo. B Ilpukacnuwm,
Kazaxcrane, MoHromuu Hapsiy ¢ pojom Stipa, B mepBUYHbBIX [[EHO3aX JOMHHAHTAMH SIBIISIFOTCS] BUIBI POJIOB
Agropyron, Koeleria, Poa botryoides. OOmieii uepToii MOXXKHO CUMTATh 3aMELICHHE WX IOJ BIHSHHEM
BhInaca Bugamu Artemisia, Poa bulbosa B crensix [Ipuuepromopss, [Ipukacnus u 3anmagnoro Kaszaxcrana.

Bech ceBepo-3anaanblil u 3amagasiil [Ipukacnmii n Kypa-ApakcHHCKYI0 HH3MEHHOCTD, OTHECEHHBIE H3-
3a HaJIM4KsI TOIYKYCTAPHUYKOBBIX MOJBIHEH K ITyCTBIHHON 00JacTH, ClieAyeT OTHOCHThH K CTETHOW 00JacTu
(Mupomuaunyenko, 1967; 1998; 2000 u ap.). I'panunia mycTelHHON 30HBI TypaHa WAET MO JIMHUH OT T.
[lleBuenko o ceBepa Apana, 3HAYUTENBHO IOXKHEE p. DMOBI, M Jajiee 0 CeBEepHOro Oepera o3. bamxarr,
orubasi ero ¢ BOCTOKa M 3aBOPAYMBACT IO IOXKHOMY Oepery, He TPOHUKAs U HE COCJHMHSISCH C ITyCTHIHIMU
LenTpanpHoit Asuu. Ux otnmensier mupoxkasi, npumepro B 300 kM, monoca ¢ ocagkamu 300-400 mm. B
MyCTRIHAX BhIMamaeT aummb 10 100-120 MM ocankoB. Ilycteian TypaHa He COSOUHSIOTCS M C IYCTHIHAMHU
Adranucrana u Hpana, ux ormenstor Oojplire mpocTpadcTta ¢ ass. Amygdalus, ass. Pistacea, ass.
Juniperus, a tarxoke apyrue Tanbl pactutenbHoctd (Banbrep, 1974).

Takum obpasom, He cymecTByeT eaunHoi Caxapo-I'oOuiickoil mycTeiHHOM obnactu. Caxapa, IyCTBIHU
Hpana m Adranucrana, Typana um lLleHTpasibHONH A3sWM OTAENEHBI IPYr OT Jpyra pa3HBIMH THIIAMHU
pacTUTENbHOCTH (CTEMHOW, TOPHOCTEIHOM, PEIKOJIeCheM, JiIecaMt, Cy0- U albIHHCKON PaCTHTEILHOCTHIO U
Ip.), HU9Ero oOIIero He MMEIONHUX C IMyCTHIHAMU. OTCYTCTBHE N3YUYECHUs CYKIIECCHI IO/ BIMSHHEM BBITIaca
IIPUBEIO HEKOTOPBIX COBETCKMX aBTOPOB K HAaJyMaHHBIM U O€310Ka3aTelIbHBIM «BBIBOJAAM» O TOM, YTO
MOJIBIHM M3 mojapoaa Seriphidium criemayer OoTHOCHTB, Kak M BCE IMOJYKYCTAPHWYKH, HE K CTEMHBIM, a K
MYCTBIHHBIM BHJAM.

Ilo BceM (hUTOLEHOTHYECKUM, T€OXUMHUIECKUM, 3KOJIOTMYECKUM U OMOJIOTHUECKHMM OCOOECHHOCTSIM HH
noneiHd U3 moapoaa Seriphidium, wu Bugsl Tepeckena (Ceratoides), asuum (Ajania) He OTHOCATCS K
MYCTBIHHON pactutenbHocTH (Mupomaudenko, 1967; 2000-a u ap.); Bce OHU MPEACTABISIOT CTEIHOW THUI
PacTUTEIBHOCTH, HO HE KOPEHHOH, HCXOIHBIM, a BTOPUYHBIMA, NPOM3BOAHBIA IO BO3AECHCTBHEM
YPEe3MEPHOI0 BBIIACA, YHUUTOXKAIOLIETO KOPEHHBIE 371AKOBBIE CTEIHBIE LIEHO3BL.
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Ha reorpaguyieckux v re000TaHUYECKUX KapTax NP BBIICICHUH 30H PACTUTEIBHOCTH MONYIYCTHIHUA U
MYCTBIHU OOBEAWHSIOT B OJHO IIeJI0e, YTO aOCONIOTHO HeBepHO. [lomyuaercsi, 4YTO B €IMHOM KOHTYpe
Haxonsatcs Caxapa, ApaBusi u Bomrorpaa, baky — Ho 310 abcypa. [lomymycTeiHM HeENb3sl 0OBEIUHSTH C
MYCTBIHSAMH, IIOTOMY 4TO TOJYMYCTBIHM — 3TO CHHOHHUM TYCTBHIHHBIX cTeneil. Bo wu3bexanue
MPUHIMITHAIGHO HEJOMYyCTUMOTO OOBEIUHEHUSI TMONYMyCThIHh M MYCTBhIHb, MPEAarard IMONYITyCThIHA
(=mycThIHHBIE CTeNH) Ha3bIBaTh apudHbimu cmensmu (Mupomaudenko, 2000-6). DTo Ha3BaHHE OTpakaer
CYThb TIOJNOCHI KpaiiHe CyxoW crenu. BBeaeHuem TepMUHA «apuonas cmenv» OyneT NOCTHUTHYTO Ooiee
TOYHOE W, TJaBHOE, MPaBWIBHOE Ha3BaHHE, HE JOMYCKaIollee KPHUBOTONKOB W TpyOeimux omuboK, Korma
OOBEMHSIOT pa3Hble 30HBI - T.H. MOJYMYCTBIHM (=CTENH) W MYCTHIHH, a TAKKe YTOYHEHHE KPHTEPHEB
CTEMHOT0 U MyCTBIHHOTO TUMOB pacTutenbHocTH (MupomHuuenko, 1966; 1967; 1970; 1998;2000-a; 2000-6
U 1p.).

Korza ro)HbIe CTENH, Ha3bIBAEMbIE MHOIO apuoHbiMu (T.e. CyXHMH), OTHOCAT K HOJYITyCTHIHSIM FIIH
MYCTBIHHBIM ¥ OITyCTHIHEHHBIM CTEISIM, TO HEMOHSATHO, KaKOW CMBICT BKJIAJbIBACTCS B 3TH IMOHSITHS?
IMoapazymeBaeTcs, 4TO B TOW MOJOCE IMOJOBHHA IJIOMIAJM 3aHATO CTEMsSMH, a MOJOBHHA — MYCTHIHAMHU
BCJIEJICTBUE KOMILIEKCHOCTH. HO KOMILJIEKCHOCTh HE SIBIISIETCS OCOOCHHOCTBIO TOJBKO 3TOM mojockl. OHa
HIMPOKO paclpocTpaHeHa M B MOA30HE cyxux cremneil ¢ ocagkamu 400-550 MM B roj, B TOM 4HCle U B
PocToBckoit 0011., Tlle B «IMYCTBIHHBIX» KOMIIOHEHTaX AOMHHHUPYIOT SKOOBI IyCTHIHHBIC BHUIBI — TOJIBIHU
(Artemisia lerchiana, A. pauciflora), Camphorosma, Kochia prostrata u mp.

Apuonvie crenu (SHONYNYCTHIHM WM IyCTBIHHBIC CTENH) IPEACTABICHBI HCXOAHON (KOpPEHHOI,
NEPBUYHOM) 30HANBHON pACTUTENBHOCTBIO C JOMHHUPOBAHHMEM 3J1aKOB M BHIAMH DPACTCHHH APYTHX
KU3HCHHBIX (OpM. B apuaHBIX CTEMsIX B KOPEHHBIX (MCXOIHBIX, TIEPBUYHBIX, KIIMMAKCOBBIX) COOOIIECTBAX
JOMHHHPYIOT JE€PHOBMHHBIE 371aKM — BHIBI pomoB Stipa, Agropyron, Koeleria, T.e. Tex e poaoB, uTo U B
OoJiee ceBepHBIX MOJ30HAX CTETCH.

B mycThIHSIX Ha TUIaKOpax TOCMOJCTBYIOT COOOIMIECTBA C THIEPKCEPOPUTHBIMHU MONYKYCTApHHUYKAMY,
MOJTyKYCTapHUKaMH, KycTapHHKaMu — BUjIbl pooB Salsola, Suaeda, Anabasis, Reaumuria, Ammopiptantus u
Ip., Ha meckax gomuHMpyoT BHasl Haloxylon, Calligonum, Ephedra u nap.; B kauecTBe NHOHEPOB,
OCBaMBAIOIIMX OapXaHHbIE MECKH, BBICTYMArOT BUIbI Aristida, mycTeIHHBIE 37aKM, HO HE O0pasyloIue
JICPHUHY W HE UMEIOIIME ICPHOBHUHY, KaK CTEMHbIC 3Naku. B mycThiHsax Caxapsl 1 ApaBUd U JIp. COBCEM HE
BCTPEYAIOTCS JOMHHAHTBI CTEIHOW PAaCTUTEILHOCTH, HET JaXKe BUIOB MOJBIHEH u3 moapona Seriphidium,
KOTOpBIE YacTO TOCHOACTBYIOT B CyXHX M apUAHBIX (=IOJYMYCTBHIHHBIX WJIM ITyCTBIHHOCTEITHBIX) CTEIIsIX
MOCJe YHUUTOXKEHUSI KOPEHHOH 371aKOBOW PAaCTUTENHLHOCTH B Pe3yJIbTaTe HEYMEPEHHOTO TepeBbINaca CKOTa.
ITostoMy ¢ yuerom 50-meTHUX wccienoBanmii cykieccnii (cmen) mel (Mupommangyenko, 1966; 1995; 1998;
2000 m mp.) mpemayaraeM HOBBIE TPAaHMIBI MEXIy CTEMSMH W JIPYTMMH THIAMH PACTUTENLHOCTH H
MY CTBHIHSAMH.

ITycThIHM PE3KO OTIMYAIOTCS OT cTenei (B TOM YHCiie W OT KOKHOW — apuaHON CTEMH) M0 KIUMary
(ocamxkoB menee 100-120 wmwm), mouyBaM, BHIOBOMY COCTaBy, IO OKOJOTHYCCKHM, OHOJOTHUCCKUM,
(buTorcHOTHYECKUM, (PU3HOTOTHYECKIM, OMOXHMHUYCCKUM H JIPYTHM MOKa3aTessiM. BOJbIIHEe OTIMYHS
MEXKIY HHMH II0 CTPYKType COOOIIECTB, IO 3aJleraHui0 KOopHel mo mpodmmo (B mycteiHax mo 90-99%
KopHe# npuypodeno K Bepxuemy cioio 0-20 cM, a B cremsx aumis 55-65%), 1o rycTote — MpPOEKTUBHOE
nokpeITre B mycThiHAX oT 0.01 mo 2-3%, B crensix ot 70-90 no 20-25%. Pe3ko oTnHuaroTcs OHU | 110 3amacy
(uTOMAaCCHI; yposKail ceHa B I0XKHBIX — apuUIHBIX cTersax Ipukacmus gocturaer 7-10 (12) m/ra, B MyCTHIHAX
¢uromacca — 0.001-2 1/ra. JlomunauTsl cremneii — Buasl Stipa, Agropyron, Koeleria, a B roouiickux apuaHbIx
cremsix — Stipa u Allium polyrrhizum siBnsiroTcst 1€pHOBUHHBIME M 00pa3yIOT JIEPHHHY, YErO B MYCTBIHSX
HUKOT/Ia He HabJo1aeTcsl.

Bce momuHaHTHI cremedl — BHBI 3JIAKOB M TMOJBIHEH OTIMYAOTCS MAallbiM COJCPKAaHHEM 30JbHBIX
aneMeHTOB (3.3.) — B [Ipukacnuu X 3.3. y Agropyron fragile — 3.0, a £ 6uoranorenos (X 6.r.) — 0.4 %, y
Festuca sulcata — 4.0 u 0.27%, y Artemisia lerchiana — 2.8 u 0.46%, y A. pauciflora — 3.0 u 0.51%, ¢
momuaupoBanreM y 3makoB Si, N, K, Ca, kak ¥ B CeBepHBIX CTENMHBIX MOA30HaX. B MoHrommun
(Mupomraugenko, 1986; 2000) B crenu X 3.3. y Stipa krylovii 2.3, £ 6.r. 0.003%; y Cleistogenes squarrosa
2.7 u 0.004%; y Agropyron cristatum 3.3 u 0.007%; y Artemisia frigida 2.1 u 0.007%; B apunHoii
(=mycrTeIHHO-CTEMHOM) TOOMICKOM cTenu X 3.9. u X 6.1. Stipa gobica 4.4 u 0.344%; Cleistogenes songorica
3.5 u 0.15%; Allium polyrrhizum 3.9 u 0.3%; Artemisia frigida 4.4 u 0.57%. Ho B mycTbiHe AnaiaHbcKast
['o0u XUMH3M CHIIBHO OTJIMYAETCsl OT XMMH3Ma ToOMiCKUX cTemneid. X 3.9. y Salsola passerina 18.1, u X 6.r.
12.9%; y Zygophyllum xanthoxylon 22.1 u 12.6%, y cakcayna 11.1 u 7.2%. OueHbp MOKa3aTENbLHO
cojepkaHue X 3.3. U X 0.r. B Monromuu: B crensax ono maio, 2.1-3.3 u 0.003-0.007%; B apumHbIx

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



82 MHWPOUIHUYEHKO

TOOMICKUX CTensX HeMHOro moBbimaetcs, 10 3.5-4.4 u 0.15-0.57%. Ho pe3ko yBenmunBaeTcsi B IyCTHIHE
I'obu, roe X 3.3. — (11) 18-22%, a X 6.r. — (7.2) 12.6-12.9%. To ecTb MOJBIHK B Pa3HbIX PErHOHAX IO
OMOXMMHUYECKOH XapaKTEpPUCTUKE OJIM3KU K 3JIaKaM W OY€Hb CWJIBHO OTJIMYAKOTCS OT BHIOB COJISTHOK.
CosstHKOBbIe (Ha3BaHHBIC BHIIBI M IPYTHE C BHICOKUM COJEP)KaHHEM OMOTaJOreHOB) U JAPYTUe COOOIIECTBa U
SIBJISIOTCS ISHCTBUTEIBHO ITyCTHIHHBIMHU, XapaKTEPU3YIONMMH MYCTHIHHYIO 30HY, B OTJIMYHE OT BCEX BUJIOB
Artemisia, a Takxke koxum Kochia prostrata, Camphorosma u apyrux Cyxux COJSIHOK, 0Opa3yromx
COO0OIIECTBa HE B IYCTHIHHOM, a B CTEITHOM 30HE.

I'panuiia MEeXIy MOHIOJILCKHMH CTEISIMH M IYCTHIHAMH OblLIa IPOBEICHA HOXKHEE TOPHBIX XpeOTOB
Momnronbsckoro u I'obuiickoro Aunrast (FOnartos, 1954; JlaBpenko, 1962 u ap.). Oanako E.M. Paukosckas
(1993 u np.) mpoBena rpaHUIly HAMHOTO CEBEpHEE, BKIIOYMB B ITyCTHIHHYIO 30HY ['oOmiickuit Axraii ¢
TOPHBIMH CTersAMH (I.I1. — MPOEKTUBHOE TOKpbiTHE 25-30%) W JTyKOBO-KOBBLIBKOBBIC ITYCTHIHHO-CTEITHBIC
coobrmmectra (. 15 (20)%) ma paBuuHe ceBepHee xpedToB. OqHo n3 obocHoBanuit E.M. PaukoBckoii To,
4TO KOBBUTbKH Stipa gobica, S. glareosa siko0bl SBASIOTCS «IMYCTHIHHBIMUY» 37aKOBHHKAMHM, XOTS HH OJTHOTO
9KOJIOTHYECKOTO, OHOIIOTMYECKOr0, OHOT€OXHMHUYECKOTr0, (PUTOIEHOTHYCCKOTO TOATBEPKACHUS €I HE
naetcsi. Ilpeamonaraercs, YTO ITyCTBIHHBIC <«3JIaKOBHHUKK» (10 aHAJOTHH C TIOJBIHHUKAMHM) SIBJISIFOTCSI
1eno3aMu. Ho «ImyCThIHHBIC 37IaKOBHHKH» - 3TO HE COOOILIECTBA, a IKOTOMHUYECKUE IPyMIUpoBKU ¢ 1-3
0cO0sIMU apuCTHBI Ha 1 ra, 1 OHM HUYEM He MOX0XKU Ha apuHbIe (IIyCTBIHHO-CTEIHBIE) cooduiecTna ¢ Stipa
glareosa, S. gobica, wacro ¢ GosbmM ydactHeM Toxe JepHoBHHHOTO Buaa — Allium polyrrhizum. Dtu
KOBBUTBKOBBIC 1IEHO3bI, C JOMUHHPOBAHUEM IUIOTHOJICPHOBHHHBIX 3J1aKOB, 00pa3yIOIIUX JCPHOBUHY U T.]I.,
OTBEYAIOT BCEM KPHUTEPHSIM CTCITHOW PACTHTEILHOCTH U SBJISIOTCS H0)KHBIM BapUAHTOM CTEIeH, Ha3BaHHBIX
MHOI0 apudnvimu cremsmu (Mupommngenko, 2000). Ilenossr ¢ Stipa gobica, S. glareosa B apumHoit
(myCTBIHHO-CTEIHON) TIOI30HE UMEIOT MPOoeKTHBHOE TOKphiTHe (1.11.) 10 15 (20) %; 10-16 (20) Bumos Ha 1
ape; ypoxaii 2-3.6 1/ra, a B myctbiHe ['00H, 10kHEe XpeOTOB B MyCTHIHHBIX LeHO3ax .. 1-2 (3) %; 8-12
Bu1oB Ha 1 ape u ypoxaii 0.9-1 (2) u/ra (Mupomauyenko, 1967, 1986). B nycreine ['o6u KoBbUTHKH Stipa
gobica, S. glareosa ma mrakopax 1eHO30B HE 0Opa3yIoT.
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INFLUENCE OF GRAZING AND ENVIRONMENT ON DISTRIBUTION ARTEMISIA IN STEPPE OF
MONGOLIA AND RUSSIA

© 2004. Yu. M. Miroshnichenko
Botanical Institute of RAS, 197376, Saint-Petersburg, Prof. Popova str., 2

In steppe zone of Northern Mongolia climax communities of Stipa grandis, S. decipients Koeleria,
Agropyron under moderate grazing are substituted by secondary coenoses with Artemisia frigida, under
strong grazing they are replaced by associations of Cleistogenes squarrosa, Carex duriuscula, and under
overgrazing by Artemisia adamsii, A. sieversiana, Potentilla acaulis. In Northern Gobi (arid steppe) climax
associations of Stipa gobica, S. glareosa, Allium are changed under moderate grazing by Artemisia,
Cleistogenes songorica, Ajania; under overgrazing - Artemisia pectinata, Peganum nigellastrum, Eragrostis.

North Caspian region should be referred to the steppe and not to the desert. Turan desert (Middle Asia)
reaches only the lake Aral, but the desert does not cross line-borders between steppe zones and desert zones
town Shevchenko - lake Aral. North Caspian region is wrongly regarded as a desert zone. Wrong
organization of pastures usage leads to antropogenic deterioration. They have arisen after vanishing of the
climax “coenoses” (ass. Stipa, Agropyron), which existed there under normal grazing conditions.
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bomanuueckuu uncmumym um. B.JI. Komapoea PAH
197376, Canxm- Ilemepbype, yn. npog. [lonosa 2, Poccus

XOopouio W3BECTHO, YTO B apUIHOI 30HE BOJA SIBJISIETCS TEM SKOJIOTHYECKUM (DaKTOPOM, KOTODPBIA B
0O0JBIION CTEMEeHH OIpeneisieT BUAOBOM COCTaB COOOLIECTB, WX TOPH3OHTAIBHYIO M BEPTHKAIBHYIO
CTPYKTYpY, NMPOAYKTUBHOCTh U MHoOroe japyroe. B pamkax CoBmectHoit Poccuiicko- (panee CoBercko-)
MOHTOJIBCKOW  KOMIUICKCHOH OHOJOTMYECKON 3KCIECAMLUN HCCICIOBAaHMSA, MOCBSIICHHBIE H3YYCHUIO
BOJIHOTO PEXHMMa PacTeHHUH, o0lee pyKOBOJICTBO KOTOphIMU ocymiecTBisia B.M. CBelmHukoBa, 3aHUMAIH
CYILIECTBEHHOE MecTO. MHorojeTHue paboThl B CTEMAX W MyCTHIHAX MoHromuu mnpoogwin B.M.
CsemnukoBa, H.1. bo6posckas, C.H. Illepemernes, 1. L[pan, a taxke H.H. U3maiinosa u b. Yoibkamir
(mocneHUe — MPEMMYIIECTBEHHO B TOPHOMW JiecocTenH). BpuUTM MaHbl XapaKTepUCTUKH BOJHOTO PEeKHMa
JOMHUHAHTHBIX BHJOB, a Ui TOPHOW JIECOCTENM CJHENaHbl pacdyeTbl pacxofa BOJBl Pa3THUYHBIMU
cooO1iecTBamu.

HUccnenoBanus, nposoaumbie Hamu (CBepiiaukoBa u ap., 1976; booposckas, 1985; 1991; Bobrovskaya,
1985 u zp.) MO3BOJIWIM ONPEACTUTh OCOOCHHOCTH BOJHOIO PEKMMa TEX BHOB, KOTOPBIC, KaK MPaBHUIIO,
¢dopMupyIOT HanboIee TUINYHBIE IEHTPAJIbHO-a3UaTCKUE CTEIHBIE U ITyCThIHHBIE (GUTOLIeHO3bI. Panee Obun
MOKa3aHbl IPUHLUUIHNAIBHBIE PAa3/IMuus B XapakTepe BOJOOOMEHHBIX IIPOLECCOB JOMUHAHTHBIX BHIOB, B
HACTOSIILIEM COOOIEHHM Hapsly C KPaTKoi OLEeHKOH ux cneunpuku OyIeT paccMOTpPEH pacxol BOAbI
CTENHBIMU ¥ MyCTHIHHBIMU coobmiecTBamu CeBepHoit ['06u (comon Bynran, Bocrouno-I'oOuiickuii aitmak
MHP).

OO0BbeKTBI H MEeTOAbI HAOTI0AEHUI

Cormacio E.M. JlaBpenko (1991) Ttepputopus, Ha KoTopoir B CeepHOil T'06M TPOBOAMIHCH
CTallMOHAPHBIE HCCICAOBAaHMSA, OTHOCHTCS K AJIallaHbCKOW TMOANPOBMHIMK IyCThIHHOW [ oOuiickoit
npopuHiuu llentpansHoit Asuu. Ha rore comona  bynaran pacnonoxensl ropsl ['ypBan-CaiixaH,
SBIISAIONINECS CaMBIM BOCTOYHBIM XpeOToM cucTeMbl 1 oOuiickoro Anras. K ceBepy OT WX ITOIHOXbS Ha
HECKOJIBKO JIECATKOB KHJIOMETPOB TSHETCS MOJIOTOHAKIOHHAs PaBHHHA — CEBEpHBIN 021b (IbemecTanbHas
4acTh XpeOTa), KOTOPhIiA 3akanunBaeTcst ycrynom Bbicotoit 20-30 m (Tumodees, 1980).

Ha TeppuTtopun 3TOro pernoHa 30HaJIbHBIMH SIBIISTFOTCS. OCTEITHEHHBIE YCTBIHH, ITyCTHIHHBIE JK€ CTEITH,
pacroyioKeHHbIC Ha 03Jie, MPEICTABIIAIOT COOOM HWKHUN BBICOTHBIA MOSIC 3TUX TOp. BHOKOMILIEKCHBIC
WCCIIeIOBaHUs, B TOM YHCIIE U 10 BOJHOMY DPEXHMY, MPOBOJMINCH HA 3TAJIOHHBIX YYacTKax B CpeaHei
gacTi 0971 (IMyCThIHHBIC cTenmd) W B ypouwmine basH-/[3ak (OCTerHEHHbIE MYCTHIHH). XOTEIOCh ObI
MOJYEPKHYTH, YTO PEUb HIIET O MyCTHIHHBIX CTEISIX, KOTOPBIE Y3KOH MOJIOCOH MPOTIHYIUCH BIOIb CEBEPHBIX
OKpauH TOOMHCKMX MYCTBIHb U SBIISIIOT c000i Hambojee CHIbHYIO CTENeHb KCepO(UTH3ALMU CTEIHBIX
pacTHTENBHBIX TPYNIIMPOBOK, HUTAE KpoMe MoHromuu He Bcrpedaromuecs. Teppuropust CeBepHoil ['obu
SIBIISICTCSl YACTBIO OOJBIIOTO 30HAIBLHOIO TPOQHI, KOTOPBIH MPOTSHYJCS OT cyxux crerneil CeBepHOU
Xanxu 10 KpaitHeapuIHBIX MyCTHIHb 3aanTtaiickoi ['oou.

KoMIuteKCHbIE HCCIIEAOBAHUS CTPYKTYphl W (YHKIIMOHHUPOBAHHS CTEHHBIX (IIyCTHIHHOCTEITHBIX)
¢uroneno3oB CeBepHoii ['00H, cienanbl Ha MPUMEPE OJHOTO U3 TUITMYHBIX ISl TIOJIOCHI ITYCTHIHHBIX CTEMeH
MO3aHYHOTO  XOJIOJHOIOJIBIHHO-3MECBKOBO-KOBBIIBKOBrO ¢ Kaparanamu  coobmecta  ([Caragana
leucophloea] - Stipa gobica + Cleistogenes songorica + Artemisia frigida) *. Ono pacnonoxeno Ha BbicOTE
1300 M Hax y.M. Ha C1aGOHAKIOHHOI paBHHHE (YKIOH He mpesbimaer 2-4°) mprGmmsuTensHo B 17 KM OT
ocHoBaHUS TOp. [IpoeKTHBHOE MOKPHITHE BapbHPYET B 3aBHCUMOCTH OT MOTOAHBIX YCIIOBUH W DIIEMEHTOB

! Hasanus pacrennit naust o C.K. Yepermanosy (1995).
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mo3auku ot 10-12 no 25-20%. Cpennee xomudecTBO GuTOMACCH 32 TP roja HabmroaeHui coctasmio 1,8
w/ra (Topaeesa, Kasannera, JlaBakami, 1981), B 3aBUCHMOCTH OT KOJHYECTBA M BPEMEHH BBITAJICHHS
0CaKOB (UIyKTyallH{ €€ BEJINYHH ObIIH CYLIECTBECHHBI

OOBEKTOM HCCIIEeIOBaHUN CpeAH MYCTHIHHBIX TPYIITUPOBOK CTAN0 OpaxaHTEeMOBO-PEOMIOPHEBOE C
KycrapHukamu coobiectso ([Haloxylon ammodendron + Zygophyllum xanthoxylon] - Reaumuria songarica
+ Brachanthemum gobicum), pacnonoxennoe B ypouuine basH-/[3ar Ha BbicoTe 1100 M Hag y.m.
PacTuTeNnbHBIN MOKPOB 3/1€Ch TAK)KE UMEET OIpPEJIeIEHHbIC YePThl MO3aMYHOCTH, a TIPOCKTUBHOE ITOKPHITHE
coctaBisieT 5-7%. Cpearsist 32 3 rojia BeNu4IrHa MPOAYKTUBHOCTH OHONETHHX MO0eroB cocrasiser 1,5 m/ra.
BriOpaHHbIe cTallMOHAPHBIE YYACTKHA HAXOAATCS Ha PACCTOSHUM He Oosiee 25 KM YT OT Apyra.

B paiione coMoHa B cpemHeM 3a Toj BeimagaeT 117 MM 0CaakoB, TPEHMYIIECTBEHHO B JISTHUI TIEPHO.
CpenmerofoBsie Temmeparypsl momoxutensus: +4.4° C, aGcomorubii Maxcumym gocturan 39° C,
CyMMapHasi conmHeuHas pajgmanms - 140 kkan/cM®, a paaManMoOHHBI MHIeKc cyxoctn — 7.8 (BepecHesa,
1981).

B Teuenue 3 ce30HOB BereTalMy Cpeii OCHOBHBIX MTApaMeTPOB BOJ0OOMEHA B AHEBHOM (He MeHee 2 pa3
3a CE30H - CyTOYHOMN) U CE30HHOW AMHAMUKE Y JOMUHAHTHBIX BUIOB ONPEICIISUIN BEIMYMHY HHTCHCUBHOCTH
tpancniupanuu (UT). Crenyer OTMETUTD, YTO OCHOBHYIO JIONIO MPOAYKIINH, HAKAIITMBAEMON COOOIIIECTBOM,
COCTaBIISLTA BHUJBI, Y€l BOAHBIA peXUM MbI u3ydanu. OmnpesereHrs MpOBOAWINCE ¢ TIOMOIIbI0 BecoB BT-
1000. Ha ocHOBaHMM BCEeX M3MEPEHUI HHTCHCUBHOCTH TPAHCTIMPALUH, OTYYEeHHBIX 3a 3 roJa HaOIIoACHHIH,
ObLI cieNaH pacyeT TpaHcnupannonHoro koddduiuenra (booposckas, 1996) u pacxos BoAbI COOOIIECTBOM
B miesioM. {11 pacdeToB mocieHUX OBUIH MCTIONIB30BaHbI JaHHBIE 110 MTPOIYKTHBHOCTH, H3MEPIEMON Ha TeX
K€ DTAJIOHHBIX y4acTKax, IJie MPOBOIMINCH pabOTHI TI0 BOAHOMY pexxuMy pactenuit (I'opaeesa, Kasaniesa,
1981; Kazanmesa, [lapxkamir I1., 1988).

Pe3yabTaThl ucciaegoBanmni

CpaBHeHHME BHUIOB, KOTOpble (OPMHUPYIOT HauOoJiee pacHpPOCTPAHCHHBIC CTCIHBIC W ITYCThIHHBIC
cooOmiecTBa MOHTOJIUM, TOKA3aJ0 CTOJIb  CEPhE3HBIC OTIMYUS B XapakTepe BOJHOIO PEKUMA, UTO
T03BOJIMIIO TOBOPUTH O PA3NMUMAX MX CTPAaTerwil ajanTaium K 3acyxe.” Hampumep, B JIMCTBSIX CTEMHBIX
pacTeHunii comepkaHue BOJBI PE3KO CHIDKAETCS OT LIEHTpPa CTEIMHOM 30HBI K €€ FOJKHBIM pyOeskaM, pudeM Ha
IpaHUIle C MyCTBIHAMHU Y psijia OMHHAHTHBIX BUJOB B MEPHUOJ| 3aCyXH UX (YHKIIMOHUPOBAHUE UIACT NpPHU
TAKOM HU3KOW OBOJHEHHOCTH TKaHEW, KOTOpas y BBHICIIUX I[BETKOBBIX pPACTEHHWH HaMH paHee He
Bcrpeyanach (BoOposckas, 1991). IlycThiHHBIC BHABI HAKAIUTMBAIOT, HANPOTHB, B  CBOMX OpraHax
ACCUMMJISIIIMM JIOBOJILHO MHOTO BOJIBI, 8 M3MEHECHHUS €€ KOJIMYECTBA M B XOJI€ BEreTalllu, ¥ B 3aBUCUMOCTH
OT JKOJIOTUYECKHUX YCIOBUN CPAaBHUTEIHLHO HEBEJIUKH.

Ecim y cremHBIX pacTeHHWid TpaThl Ha TPAHCIMPALHIO MOTYT OBITh 3HAYUTENBHBI, y IyCTHIHHBIX €€
WHTCHCUBHOCTh CPAaBHUTEIIBHO HEBEJIUKA, OCOOEHHO B HauboJiee HANPSHKEHHBIX KCEPOTEPMHUYECKHUX
YCIOBUAX KpalHEeapuIHBIX MyCThIHE (Tabm. 1).

W y tex, u Apyrux NpH HACTYIUICHUH 3aCyXHU COCYIIas CHJIA JINCTHEB YBEIMYMBAETCS, HO y CTEIHBIX
BHIOB OHA HHMKOTIAa He IIOBBIIIAETCS IO Takux OOdpmMX pa3mepoB (umHorma Oomee 10000 ITa), xak y
JIOMUHAHTOB IYCThIHHBIX COOOIIECTB.

O sBHO HEONATONMPUATHOM JIJISl CTEIHBIX PACTEHHWH BOAOCHAOXEHHH, OCOOCHHO B ITOJIOCE IYCTHIHHBIX
CTENeH, CBHAETCIILCTBYET HE TOJIBKO BBICOKHMH pealibHbIM AC(PHUIUT, HO M BO3HHUKAIOIIAS IMPH 3acyXe
OJMM30CTh €ro0 K KPUTHYCCKHM TIpeesiaM, 3a KOTOPBIM HACTYMalT HEOOpPaTUMBbIC MOBPEKICHUS
KU3HE/ICATEIIBHOCTH JIUCThEB. B OpraHax acCUMWIALWU TYCTHIHHBIX PACTCHUN pPa3HHIA MEXIY 3THUMHU
napaMeTpamMy, Kak IpaBujlo, JOCTATOYHO 3aMeTHA Ha MPOTSHKEHUH BCETO CE€30HA BETETAIlMH, YTO MTO3BOJIMIO
TOBOPHUTH O HAIMYKMH y HUX «Pe3epBa 3aCyX0YCTOUIHMBOCTH.

Cyns mo JaHHBIM, TONyuYeHHbIM B MoHronmu, a paHee B crenmsx Kazaxcrana (CBeIIHHKOBA,
Bo6posckas, 1973) u mycteine Kapakymbr (bo6posckasi, 1985), mpeumyinecTBeHHOE pa3BUTHE B CTEITHOM
30HE TIONYYWUIH T€ BUIBI, KOTOPHIC OOJAZAIOT XOPOIINO BRIPAKEHHOW peakiiell Ha W3MEHEHHE YCIIOBUH
BJIar000ECIIeYeHHOCTH. Y TMYCTBIHHBIX € pacTeHuil 3ol wacth I[laneapkTuku (0OCOOCHHO YETKO 3TO
MPOSIBIACTCS B YCIOBUAX KpalHEapHIHBIX IMYCThIHb) peaan30BaH WHON NyTh aganTtanuu. M3ydeHue
XapakTepa X BOJ0OOMEHA MMO3BOJISIET TOBOPUTH O TOM, UYTO Y JOMUHUPYIOILIUX 3/1€Ch BUIOB UJCT CHUKCHUE

2 O6ObIIeHHAsT XAapPaKTEPUCTHKA BOAHOTO PEXKMMA CTEMHBIX H IYCTHIHHBIX BHIOB cienana (BoGposckas, 1991) mHa
OCHOBAaHMM H3y4YCHHUS JOMHHAHTOB HauOoJiee THUITMYHBIX CTEMHBIX M IYCTHIHHBIX COOOIIECTB BCEr0 30HAIBHOTO
PO IS
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WHTEHCUBHOCTH BOJ00OMeHHBIX TporieccoB (Booposckas, 1991). Panee H0.U. Yepnor (1975) mpurien k
BeIBOAy, uTo Ha KpaitHem CeBepe B MECCHMANBHBIX YCIOBHAX MHTEHCHBHOCTh  ITIPOLIECCOB
KHU3HEJCATEIbHOCTH KUBOTHBIX CHUKACTCS.

Ha ocHoBaHmMu omnpeneneHnii ”HTEHCHBHOCTH TpaHcnupanyu (He meHee 500 m3MepeHHi Ul KaXI0To
BUJA) U BeNMYMH Hax3eMHo# ¢utomaccsl ([opaeeBa u ap., 1981), a i ApeBECHBIX U KyCTAPHUKOBBIX
BUJIOB - OJHOJIETHUX MOOEroB, IJisi BCEX BHUIOB OBLI paccYMTaH TPAaHCIHPAIMOHHBIA Kod(dduimeHt,
MOKAa3bIBAIOIIMI, KaKoe KOJIMYECTBO BOIBI 3aTPAauyMBacT PAacTeHHE Al CO3JaHMs 1 T' CyXoro BellecTBa
(tabm. 1).

Tagsuma 1. WnteHcuHocts Tpancmupauuu (UT), Tpancnupaunonssii koddouiment (TK) u pacxom Boms
JOMHHAHTaMH CTEIHBIX M MyCThIHHBIX coobmiectB CeBepnoii I'oou. Table 1. Intensity of transpiration (IT), coefficient
of transpiration (CT) and amount of consumed water by dominants of steppe and desert communities of Northern Gobi.

Bun Makcumanbaas UT, Cpennss TK Pacxon Bomgsl,
UT, mr/r -
Mmr/ r - yac MM
qac
HYCTBIHHI)IC CTCIIN
Artemisia frigida 1400 370 " 20 38.9
Cleistogenes songorica 1300 540 60 28 8.7
Stipa gobica 1300 350 14 473
43
Allium polyrrhizum 1000 540 22 41
94
Allium mongolicum 1000 270 35 03
77
OcTenHeHHbIE IIyCTBIHA
Braghanthemum 1000 130 25 50.1
gobicum 44
Nitraria sibirica 900 166 25 6.1
53
Reaumuria soongorica 800 138 26 13 228
Zygophyllum xantoxylon 550 126 0 20 185
Haloxylon 21
ammodendron 430 125 73 419

VY4uThIBas CYLIECTBEHHYIO Pa3HHUIY B MHTEHCUBHOCTH, C KOTOPOW CTEIHBIC U ITyCTHIHHBIC BUABI TPATST
BOJly Ha TPAHCIHPAIIMIO, HAM TPEICTABISIIOCh BXKHBIM OIMpPECIUTh, B KAKOH Mepe pa3iHyaroTCs OHH IO
TPAHCITUPANIOHHOMY KO3(DPHUITMEeHTY, T.K. MO HEMYy MOXKHO CYIUTh O TOM, HACKOJIbKO 3(PQPEKTHBHO
pacreHue yTWinM3upyer Bomay. [TockoilbKy pacxojl BOABI JIeNaeTCs B pacueTe Ha EIWHHUIYY (UTOMACCHI,
cneuudurKa MPOLYKIHMOHHOTO Mpolecca Takke MpeAcTaBisia A Hac MHTepec. PaboTbl Ha 30HAJIBHOM
npodune (Kazanresa, Jlapaxxami, 1988) mokaszanu, 4To cTenHble BUABI (COOOIIECTBA CyXUX W IMYCTBHIHHBIX
cTerneil) HAKAIUIMBAIOT B TEUCHUE CE30HA BEreTallMy 3eJICHOW Macchl mo4TH B 6 pa3 Oombiie (Tabm. 2), yem
MyCThbIHHBIE (OCTEIHEHHBIC, HACTOSINMEC M KpallHeapuIHbIC IYCTBIHH), XOTS B CpPEIHEM KOJIUYECTBO
BBIMAJIAIONINX HA 3TUX TEPPUTOPHSIX OCAJIKOB PA3TUUACTCS JIUIIIb BABOE.

Cuwnraercs, 4TO y paCTEHHH YMEPEHHOTO MOsSca TPAHCIUPAIMOHHBIH Koddduiuent Bapwupyet ot 300
1o 1000 r Bomsl, HanpuMep, KyJIbTypHBIE 37IaKd OOBIYHO TpaTAT Ha co3aaHue 1 r cyxoit maccer 300-400 r
BOJIbI 32 ce30H Bererauuu. B apuanoii 30ue TK kak npasuito, Bo3pacraer 1o 2000 — 3000 r/r cyxoit Macchl,
XOTS M B IIyCThIHE MOXKHO BCTPETHTH BHBI, pacxomxyromre He O6onee 500 r Bomer (SIrosmera, 1975). IL.
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Kpamep u T. Koznosckuii (1983) B cBOE Bpemst MPEANOI0KUIM, YTO B apUIHON 30HE OH CMOXKET JOCTUTATh
naxe 5000 r.

Panee HamMu ObUT paccuUTaH TPAHCIUAIMOHHBIA KOI(PQPUIMEHT s BCEX JAOMUHAHTHBIX BHUJOB
HanboJee TUIHUYHBIX COOOIIECTB, PACIONIOKEHHBIX Ha 30HambHOM mpodune (Bobposckas, 1996). Drto
MO3BOJIMJIO PACCUUTATH pazMepbl TPAHCHHPAIMOHHOTO KOA(PPUIMEHTa OTIENBHO JUIS CTEIHBIX, OTACIBHO
JUTSL TIYCTBIHHBIX pacTeHuil. OKka3ajaoch, YTO B CPEJHEM CTEIHBIC PACTECHUS 3aTPadydBaIOT Ha CO3daHue 1 T
MAacchl CyXO0To BeliecTBa onHoneTHUX moderos 2640, a mycteiaable 2200 r Boabl. Cpeau JOMHUHAHTOB 3TOTO
npodmis Hanbosee 3¢pGEKTHBHO HCIIONB3YEeT BOAY BCE BHIBI KOBBUICH, a HamOojiee HEMPOAYKTHBHO —
HEKOTOpPbIE BUJIBI JIyKOB. BbII0 00HApykeHO, YTO Y BCEX PACTCHUMN, OCOOEHHO CTEIHBIX, TPAHCIIHUPAI[MOHHBIN
KO3 (UIIUECHT BapbUPYET B 3aBHCHUMOCTH OT IOTOIHBIX YCIIOBHI KOHKPETHOTO CE30HA Bereranuu. Tak, B
CUTYyallid, KOTJIa BBICOKHE TEMIIepaTyphl COBMAIM CO 3HAYUTEIBHBIM KOJIMYECTBOM BBIMABIIMX OCAJIKOB,
Allium mongolicum (3aanraiickas I'o6u) TpaTri Ha cozganne 1 r cyxoit maccel okomo 7000 r Bogsr. O TakoM
HEMpPOAYKTUBHOM HCIIOJIE30BAHUU BOJIBI Mbl HE BCTpEUAlld CBEACHUN Jaxke B nuteparype. CpaBHEHUS TaKxke
MOKAa3alK, YTO BUAOBBIC OTIIMYHUS HA IPOQHIIEC OKa3aTUCh O0Jiee CYIECTBEHHBIMU, YeM OTIIUYHNS 30HATbHBIC.

Ta6.mua 2. IIpoaykTiBHOCT Hax3eMHo# duromaccst.’ Table 2. Productivity of aboveground phytomass.

Iloa3ona [IpoyKTUBHOCTS,
/ra
Cyxue crenu (Cpennsis Xanxa) 8.5
[Mycteinnbie cremu (CeepHas ['o6u) 1.8
Ocrennennbie mycthiau (CeBeprast ['o6n) 15
OcrenHennble mycThind (3aanraiickas ['o6n) 1.5
Hacrosinue mycteiau (3aanraiickas [o6u) 0.3
Kpaitneapuansie mycteinu (3aanraiickas ['obun) 0.02

Yro xacaercst CeBepHoli ['00u, TO B cpeiHEM CTEMHBIE PACTCHUS 3aTpaunBaloT 2176, a MyCTHIHHBIC —
2119 r Boxmel Ha co3manme 1 r cyxoil macchel. 31ech Tak ke, KaKk M Ha 30HAIBHOM mpoduie, Hanboee
3¢ hEeKTHBHO YTHIU3UPOBA BOAy KOBBUIEK Stipa gobica, Hanmenee npoxykruBHO - xyk Allium mongolicum.
Cpenu myCTHIHHBIX BHIO0B Hanboee 3ddexTuBHO TpaTtuT Bomxy Reaumuria soongorica (ta6ma. 1). Bumosbie
OTIIMYHUS 3]IECh TAKXKE MPOSBIISIOTCA OOJIee OTYCTIUBO, YeM OTIIMYHUS TOJ30HAIBHBIC M JJAXKe 30HAILHBIC.
Taxum o06pa3oMm, ocobeHHOCTH HakorieHus ¢uromaccsl B CeepHoit ['00M W ee 3aBHCHUMOCTH OT
BJIAroO0ECIICYCHHOCTH  TOBTOPWJIM 3aKOHOMEPHOCTH, OOHApy)KCHHBbIC TMPH CPaBHEHUH CTCMHBIX U
ITyCTBHIHHBIX BUJIOB Ha TMpo(uie, Ie Mpu BO3PACTAHUM CTCIECHH apUIAHOCTH KIMMAaTa MPOUCXOAAT CMEHBI
PacTUTEIBHOCTH, HauWHas OT cyxux cremneil CpemHedd Xanxu BIUIOTH 10 KpailHeApUIHBIX MYCThIHb
3aanTaiickoit ['o0u.

3Has KOJMYECTBO BOJBI, KOTOPOE TPATAT PACTCHHs Ha CO3laHHe 1 I' CyXOoro BeIlIecTBa U KOJIMYECTBO
(uTomaccel, JOpMUPYEMOI KaXKIBIM U3 HUX, MbI PACCUUTAIH, CKOJIBKO XK€ BOJBI 32 CE30H BEreTaluu B 2
UCCIIelyeMBIX COOOIIEeCTBAX pacXoJyeT MOMYJISAIUS TOTO MM WHOTO BWjaa. JlaHHBIE MO MPOJYKTUBHOCTH
MOKA3bIBAIOT, YTO JIOMMHAHTHBIC BHUBI, Y€l BOJHBIA PEXHM Mbl M3yYalid, KaK MpaBwio, GOpMHUPYIOT He
meHee 80% duromaccer u b 15-20% - ocranbHbie Buabl. Jlns HamOosiee 3HAYMMBIX M3 HUX ObLUTH
C/IeNIaHbl KOHTPOJIbHBIE 3aMEPbl WHTEHCHBHOCTH TPAHCIHMPAILIUHU, KOTOPbIC OBUTH TaKXKe HCIIOIb30BAHBI JIJISI
YTOYHECHHUS BEJIMYMHBI PacX07ia BOABI COOOIIECTBOM B LIETIOM.

Oxkazanock, urto B CeBepHOoW [00M XOJIOIHOMONBIHHO-3MEEBKOBO-KOBBUILKOBOE C KaparaHaMmu
COOOIIECTBO TPaTUT 3a mepuo Bereranuu 114.2 mm Bogsl. Pacxos BoIBI peOMIOpHEBO-OpaxaHTEMOBBIM C
KyCTapHUKaMH COOOIIECTBOM, PacIlONOXKECHHBIM B ypouuine basH-/I3ar, cocraBiusier 112.3 MM Bojbl. D10
MPAKTHYECKHU BCS BOJIA, OCTYMAOMNIAs C OCAJKAMH - MX 371eCh BbinagaeT 117 MM. YuuThIBas, YTO B TEUCHUE
rojila IOMUMO HCIIAPECHUS BOJABI PACTEHUSIMH, UACT U (PU3MYECKOE HCIApEHUE C MOBEPXHOCTH MOYBBI, IPU
MPOBEICHUN pa0OT 10 OAaHCy BJIArd HEOOXOIUMO OYJIET OMPENeTUTh HCTOYHUKH JTOTIOJTHUTEIIEHON BIIary.
Jlyis cooOlriecTBa MyCTHIHHBIX CTENCH, pacmoioKeHHOTo Ha 0351 xpedra ['ypran-CaiixaH, UMEIOIIETro 3/1eCh
ykinoH 2-4°, [OmONHHTENbHAS BIAra MOXET OBITh OOCCIeYeHa Ha CYeT TOPH3OHTATBHOTO CTOKA. Jis
yYacTKa, 3aHSITOT0 OCTCMHEHHBIMU MYCTBIHAMH, 3TO MOTYT OBITh 'PYHTOBBIC BOJBI U KOHJCHCAIIMOHHAS
Biara. BnpodeM, UCKITIOYHTH BO3MOKHOCTh UCIIOJIb30BAHHUS 3/I€Ch BOJIBI, MOMAAOIICH ¢ 031151 HEBO3MOXKHO,

% B Tabauue ucnonas3opanbl gannbe T.K. Topneesoit, T.U. Kazannesoii (1981) u T.W. Kazanmesoii (1988).
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T. K. 9TOT y4aCTOK HaXOIHUTCS HENAJICKO OT YCTyIa, KOTOPhIM OOpBIBAaeTCs MOATOpPHAs PaBHUHA, W HIDKE
koTopoii Ha 30-40 m pacnosnoxeHo ypouuine basH-J[3ak.

WurepecHble uccienoBaHus ObUIM TPOBEICHBI B KpalHEapUIHBIX MYCTHIHAX 3aanrtaiickoit ['oou (B
Cesephoii ['obu Takux paboT He npoBoawioch) A.H. 3omotokpeutuabiM u ap. (1987). Mx HabmromeHwus
MOKAa3aJly,  YTO HCIIAPEHHE BIArd II0CJTE BBHITAJCHHS OCAIKOB, KOTOpBIE 3/1€Ch UPE3BBIYANHO PEIKH,
MPOMCXOAMIO C TIOBEPXHOCTH IIOYBBI Ha TIPOTSHKEHHUM BCETO HECKOJIBKHUX JHEH, MOCie Yero OHO
MPaKTUYECKH TMpeKpallaioch, a HcCIapeHue ee B arMocepy B JajbHEHIIEM  OCYLIECTBISLIOCH
IPEHMYIIECTBEHHO Y)K€ 3a CYeT TPaHCIHPAINH pacTeHUH. X0Tenock ObI OTMETUTh, YTO KOJIMIECTBO BIIATH
B aTMOc(epe UMeeT 3HaueHHe He TOJIBKO Il OPraHU3MOB, OOUTAIONIMX B MOJOOHBIX yCIOBUAX. BIaxkHOCTD
BO3AyXa OTHOCUTCA K (QakropaM, (GOpMUpPYIOIIMM KIMMaT, W ero (IyKTyalud CYILIECTBEHHBI IS
JOCTATOYHO OOJIBIIMX MPOCTPAHCTB.

a e a 6 Puc. 1. Pacxom BOOB W TPOIYKTHBHOCTH
CTEITHOTO M IyCThIHHOTO coobuiecTB CeBepHOU
I'obu: a - TPOAYKTHUBHOCTH, Kr/ra, 6 — pacxon

;Zg i 100 BoABl coobmectBom, MM. Fig. 1. Amount of
«rira 80 = : mm - consumed water and productivity of steppe and
40 R —S0 desert communities of Northern Gobi: a -

- productivity, kg/ha; 6 — amount of consumed

o p 2

crenn NyCTLIHN

water, mm. 1 — steppes, 2 — deserts.

TakuM 00pa3oM, JaHHBIE paCUETOB
MOKa3ally, 4TO, OTIHYAsCh M0 XapaKTepy BOJHOTO PEXKHMMa JOMHHAHTHBIX BHJIOB, COOOIIECTBA ITYCTHIHHBIX
CTereil W OCTEeMHEeHHBIX MycThiHb CeBepHOi ['00M pacXoayrOT MPUOIH3UTENBHO OJHHAKOBOE KOJIMYECTBO
BOJbL. [Ipy 5TOM TEepBBIC, OJHAKO, JAXKE HAXOMACh HA IOKHBIX PyOekax CTEMHON 30HBI, (OPMUPYIOT B
TEUeHNe Ce30HA BereTanuu mouth Ha 25% Ooibine GpuToMacchl, ueM BTophie (puc. 1). DTo mOATBEpKIaeT
HAIlM TPEAINONIOKEHNUSI O TOM, YTO MeTaDOJNMYecKhe MpPOIEeCChl B CTEMHOH 30HE MPOTEKaroT Oolee
HHTEHCHBHO, YeM B MyCThIHAX. ClielyeT TakKe OTMETHUTh, YTO B COBOKYIHOCTH (CpemHss Ui COOOIIecTBa
BEJIMYKMHA) JOMHWHAHTBHI CTCMHBIX M MYCTBIHHBIX COOOIIECTB 3aMETHBIX OTIHYMH HE UMeroT. Kaxmoe u3 HUX
CKOMIIOHOBAHO TaKHUM O6p330M, 4TO CpCau HUX B TOM M APYIOM THIIC COOGIIICCTB HUMCIOTCA PACTCHUA C
pasHoil cremeHbo 3P HeKTUBHOCTH HCTONB3YIoImKe Boay. OHAKO, HAPUMEpP, B CTEMHBIX PACTHTEIBHBIX
IPYNIUPOBKaX MPEUMYIIECTBEHHOE PA3BUTHE TIOJYYalOT BHIBI ¢ 0OJiee BBICOKOW WHTCHCHBHOCTBIO €€
yTuian3anui. [IpoBefieHHBIN aHanM3 MO3BOJSIET MPEANONIOKHUTh, YTO pasMepbl TPaHCIHUPAIUOHHOTO
KO3 UIMEHTa, JIeKAIIEr0o B OCHOBE pacuyeToOB pacxoja BOJbI  COOOIIECTBOM, SIBJIICTCSI
BUIOCTICIIU(PUUYECKIM TPU3HAKOM.
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ON THE WATER CONSUMPTION BY STEPPE AND DESERT PLANT COMMUNITIES
IN NORTHERN GOBI

© 2004. N.I. Bobrovskaya, R.I. Nikulina
Botanical Institute of RAS, 197376, Saint-Petersburg, Prof. Popova str., 2

Studying of water consumption by dominant species and communities as a whole was conducted in
Northern Gobi (Mongolia) taking as an example [Caragana leucophloea] - Stipa gobica + Cleistogenes
songorica + Artemisia frigida community (deserted steppes) and Haloxylon ammodendron + Zygophyllum
xanthoxylon - Reaumuria soongorica + Brachanthemum gobicum community (stepped deserts). Long
investigations discovered the various strategies of adaptation to drought in water relation of steppe and desert
plants. However, despite of serious differences, dominant species of both communities on the average have
quite equal amount of consumed water. Steppe species use 2176 g of water to produce 1 g of dry substance,
but desert ones use 2219 g of water. Species with various efficiency of water use predominate in limits of
both communities. Species differences occurred above zonal ones. Calculations have discovered that both
communities as a whole for a season of vegetation consumed practically identical amount of water (114.2 —
112.3 mm), quantity of precipitation is 117 mm on the territory. It means, that each of them has to use
additional moisture. Probably they receive it due to condensation of soil moisture, a horizontal drain,
utilization of groundwater or capillary water, located above a level of groundwater. The last is possible for
desert plants here. Despite of identical amount of consumed water, steppe community forms phytomass
almost 25% more than desert.
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VJIK 581.132+581.5

CTPYKTYPHO-®YHKIIMOHAJIBHBIE OCOBEHHOCTH ATATITAIINA
PACTEHNU I'OBHU K APUIN3ATINN KIINMATA

© 2004. UBanoB JI.A.}, Pomxkuna J[.A.}, UBanoa JI.A.2, Yeuyaun M.JL? Benoycos U.B.2

I'yaun ILJI.°, Mbankos B.M.2

'Bomanuueckuii cao-uncmumym, YpO PAH, 620144 Examepun6ype, ya. 8 mapma, 202
2 Vpanwvckuii 2ocyoapemeennsiii yuusepcumem, 620083 Examepunbype, yu. Jenuna, 51
8 Hncemumym sxonoeuu u s6onioyuu um. A.H. Cesepyoea PAH, Mockea, Jlenunckuii np-m, 33

[TpoBeneH KOMIUIEKCHBIN aHATU3 CTPYKTYPHO-(DYHKIMOHANBHBIX napameTpoB 108 BumoB pacTeHuii u3
pasHBIX THUIOB CTENHBIX M MYCTHIHHBIX cooOmectB ['00u. M3yuenbl mnapamerpbl OuoMaccel U ee
pacnpeneneHne MO opraHaMm, Mop¢o-(QYHKIMOHAIBHBIE IIOKAa3aTedH JHCThEeB (IUIOMIAAb, TOJIINHA,
IUIOTHOCTD JICTA), KOJIMYECTBEHHBIC MOKa3aTeMu (POTOCHMHTETHYECKUX TKaHEeil (YMCIIO M pa3Mepsl KIETOK U
XJIOPOIUTACTOB, TUIOMIA/Th IOBEPXHOCTH Me30duiia 1 BHYTpeHHsIs TudQy3noHHAs IPOBOAUMOCTD JIUCTA IS
CO,), xumuyeckuii cocta (comepkaHue Yriaepoaa, a30Ta, MUHEPAIbHBIX BEILECTB, OPraHMYECKUX KUCIIOT) U
KOHCTPYKLMOHHAs [I€Ha JINCTHEB.

BrIsiBIEHBI OCHOBHBIE MEXaHU3MBI aJalITAMU pacTeHUi [ 00M K apuJHOMY CTpeccy Ha Pa3HBIX YPOBHSX
opranu3zanuu. [lo cpaBHeHHIO ¢ pacTeHHsMH OopeanbHOU 30HbI (CpenHuil Ypai) y CTENHBIX U MyCTBIHHBIX
BU/I0B MOHrOIMU yBeTHYeHa N0 MOA3EMHBIX OpraHoB B oOmiedl macce (B 1.5-2 pasa), cHIKEHBI OIS
crebueit (B 1.5-2 pasa) u oTHOIIEHHE TIIOIIAIN JINCTHEB K Macce 1emoro pactenuns (B 1.5-2 pasa). Ha yposue
(OTOCHHTETHUECKUX TKaHeW ajanTalys pacTeHH K apuAHOMY CTpecCcy BBIpakajlach B YBEIUYEHUH
BHYTPEHHEH aCCUMUIISILIMOHHON MOBEPXHOCTH JIMCThEB (IUIOIIAIH MOBEpXHOCTH Me3oduiia) B 3-4 pasa.
CrenHble M IIyCTBIHHBIE pacTeHHs MOHIOJMM HMEIM 3HAuUTeNIbHbIE JHEPreTHYEeCKHe 3aTpaTbl Ha
nocTpoeHue eanHuIbl Macent sucta (1.41 — 1.56 r riiroko3sl Ha 1 T cyxoro Beca).

BrisiBneHO CTpyKTypHOE H OmoxuMuueckoe paszHooOpasue pacteHuid [o0m, cBszaHHOE C HX
JUTPECCHOHHOM aKTHBHOCTBIO. IIpoBemeH CpaBHUTENBHBIM aHAIM3 TPEX TIPYIN PacTeHUH: pacTeHUs ¢
HHU3KON AUTPecCHOHHOW akTHBHOCTHIO (N-BHjIbI), pacTeHHsI C BBICOKOW TUrpeccHOHHO# akTuBHOCTHIO (D-
BUIBI) M pynaepanbusie pacterus (R-sumer) (Gunin, Vostokova, 1989) . TTokasano, uro B psay N—D—R
3HAYUTENHFHO CHMXKAJIACh JOJIS MOJ3EMHBIX OPraHOB B MAacce pacTEeHHUs W Bo3pacTaja A0S TeHEepaTHBHBIX
opraHoB u crebineil. Y R-BumoB Owia B 2-3 pasa Oousbllle pa3BUTa BHYTPHIMCTOBAs aCCHMUISALMOHHAS
MOBEPXHOCTh, 4eM Y D- u N-BuIOB, B pe3ynbraTe 4ero pyAepaibHble PacTEHHUs UMEIU BIIBOE OOJIBIIYIO
npoBoguMocTh Mezopmmia aiust auddysun CO2. Kpome Toro, R-Buabl UMenu MeHbIIEe KOJIHMYECTBO
yIJIepoAa U pacTBOPUMEBIX YTJIEBOJOB B CYXOil Macce JIMCTa U 0oJIblliee KOJMYECTBO MUHEPATbHBIX BELIECTB.

ITponeMOHCTPHPOBAHO, YTO U3MEHEHHSI B PacpeneNeHN OMOMAacChl, CTPYKTYpe (OTOCHHTETHUECKOTO
ammapara ¥ XUMHYECKOM COCTaBe JIMCTHEB Y pacTEHMi ¢ pasHO# murpeccuonHoi aktuBHOCTHIO (N, D, R)
OBLIM CXOJHBI C TCHACHIUSIMH /ISl PACTCHHUI C Pa3IMYHbIMU TUIIAMU YKOJIOTHYECKHX cTpateruii ['paiima (S —
CTpecc-TOJIEPaHTBI, C — KOHKYPEHTHI U I-pyaepaiibl. COOTBETCTBUE MEKAY ABYMS KJIACCH(DUKALMAMU TaKxKe
IIPOSIBJISVIOCH B CXO/ICTBE XapaKTEPUCTUK MECTOOOUTAHUN PACTCHUN U KU3HEHHBIX (opM. N-BUIBI, KaK U S-
CTpaTerd, YCTOWYMBBI K OJKOJOTHYECKOMY CTpeccy (apHIHOCTh, 3aCOJICHHOCTb) W HE BBIHOCST
AaHTPONIOTeHHOE HapylieHue. D-Buapl, kak C-CTpaTerd, SBISIOTCS MHOTOJIETHHUKAMH C  BBICOKOM
KOHKYPEHTOCIIOCOOHOCTHIO. bonbmmHCTBO R-BUMmoB pacreHuit ['o0m, kak u r-ctpaterun mo ['paiimy,
OJTHOJICTHHE PACTEHHs C BBICOKOW CKOpPOCTBIO POCTa, OBICTPO 3aHMMAIOT OCBOOOIUBINMECS HApYIICHHBIC
TEPPUTOPHH.

CrnenaHo 3akiroueHHe, 4TO Kiaccudukauus pacTeHuil 1'00M 1O THUIaM SKOJOTMYECKHX CTpaTerui
OTpakaeT aJanTalfio KaKk K apuIHOMY CTpeccy, Tak W K macTOumHoi aurpeccuu. Maentndukamnus tuma
9KOJIOTHYECKOH CTpaTeruy MO3BOJISIET ONpPEACINTh (YHKIMOHAIBHYIO aKTUBHOCTH BHJA B COOOIIECTBE U
IpeAcKa3aTh PEaKUUI0 BHIA INPH YBEJIWYEHHH AaHTPOIOTEHHOTO CTpecca WM YCHJICHHH IIPOLECCOB
OITyCTHIHUBAHHS B 3KOocHcTeMax [ o0w.

[pemnoxen momxon Ui onpesesieHUs (QYHKIMOHAIBLHOW aKTUBHOCTU BHUJOB pacTeHHii MOHTOJINH,
OCHOBaHHBI Ha KOMIUIEKCHOM aHajHM3€¢ KOJMYECTBEHHBIX MOKa3aTelieil Ha ypOBHE LEJIOT0 PpacTEeHHs
(uHOeKchl  pacmpenesieHHss OMOMAcchl), Ha YpOBHE aHATOMHUHM JHCTa (BeNMYMHA  BHYTpCHHEH
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ACCUMUIIAIIMOHHON TMOBEPXHOCTH) M OMOXUMHYECKOTO COCTaBa PACTUTENBHBIX TKaHeW (comepkaHue
yriiepoja, a3oTa, KOHCTPYKIMOHHAs [[eHA PacTHTENLHOr0 Marepuaia). Vcmob3ys 3TH mapaMeTpbl, MOXKHO
UACHTUPHULIUPOBATE OCHOBHBIE (YHKIHMOHANBHBIE THUIBI PACTEHHH HSKOCHCTEM [00M M MecTO KaKIOoro
WCCIIEJOBAHHOTO BUAA B CYKIECCHOHHOM psay. [IpolleHTHOe COOTHOIIEHHE BHIOB C pa3HOU
(yHKIIMOHANBHON aKTUBHOCTBIO B  PACTHTENBHOM COOOIIECTBE TIO3BOJIUT OMNPENEINTb YPOBEHBb
JTUTPECCHOHHOMN HapyIIEHHOCTH KOCUCTEMBI M €€ BO3MOXKHbBIE H3MEHEHUS TP TTI00ANbHBIX KIMMAaTHIECKIX
U aHTPOTIOT€HHBIX BO3/IECHCTBUSIX.

STRUCTURAL AND FUNCTIONAL BASIS OF ADAPTATION OF GOBI
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Introduction

The modern tendency of environmental changes can be defined as a climate aridization and an
expansion of droughty areas (Verstraete, Schwartz, 1991; Pyankov, Mokronosov, 1993). The alteration of
temperature and water regime can cause a shift of botanical-geographical zones, a displacement of plant
species areas and a changing of interspecies competitive relations in communities (Pyankov, Mokronosov,
1993).

Global fluctuations connected with warming or cold spell of the climate already occurred during the
history of the Earth. But they had slow rates (thousands — tens thousands years) and left an opportunity for
evolutionary transformations of the vegetation. The modern climatic alterations are relatively fast (tens —
hundreds of years) (Verstraete, Schwartz, 1991) and do not allow ecosystems to adapt to them. In this
connection the probable way of community adaptation will consist in a change of plant species areas and in a
loss of the most sensitive species in ecosystems. Therefore it is necessary to find out the objective approach
for evaluation of vegetation state and forecasting of its changes. Recently, as a potential tool for this goals
the concept of plant functional types (PFTs) has attached much attention. The most researchers agree that
PFT are characterized by similar ecological features and have a similar reaction on environmental conditions
changes (Box, 1996; Steffen, 1996; Lavorel et al. 1997). The identification of PFT depends on botanically-
geographycal zones, scales, and purpose of investigations.

Many recent empirical studies have dedicated revealing of plant functional diversity in grasslands
(Tilman, Knops, 1997; Bullock et al., 2001; Diaz et al., 2001; Mclntyre, Lavorel, 2001; Vesk, Westoby
2001). Tilman, Knops (1997) identified functional groups on the basis of morphological and physiological
differences: legumes, C3- and C4-grasses, forbs, woody plants. They showed that functional diversity had
greater impact on ecosystem processes than species diversity. At the same time such classification is not
convenient in all cases, because taxonomic criterion such family (grasses and legumes) or simple
morphologic criterion such life form (forbs, woody plants) are too common, formal characteristics. These
signs do not permit to predict species reaction on anthropogenic influence, for example, grazing.

Some researchers divide pasture plants into groups grazing increasers or decreasers (Vesk, Westoby,
2001). But this classification does not allow to make single-meaning description of plants response to
grazing, because many species may act as increasers and also as decreasers, and this depends on climatic or
succession conditions (Vesk, Westoby, 2001). Many authors agreed that two functional groups correspond to
opposite points of grazing gradient: ruderal species increasing by grazing intensification and palatable
grasses increasing by grazing absence (Fernandez-Gimenez, Allen-Diaz, 2000; Gunin, Vostokova, 1989;
Nechaeva, 1979). In this case the question retains how to characterize a great number of other species.

The following important problem is the revealing of criteria on which it is possible to identify PFT.
Functional activity of species is caused by its physiological peculiarities. Some studies have showed
possibilities to use the growth, morphological and physiological parameters for determination of functional
features of plant species in grasslands. Plant height is good predictor of grazing response (Diaz et al., 2001),
biomass rate reflects competitive ability of plants. N.N. Slemnev (1996) showed possibility to use

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



92 NBAHOB, POHXINHA, UBAHOBA, YEUYJINH, BEJIOYCOB, I'VHUH, I[IbAHKOB

physiological parameters such transpiration rate, leaf water content, biomass increase for determination of a
role of Mongolian species in steppe and desert communities. At the same time physiological process rate is
very labile and reflects the adaptation of a separate plant function to the current environmental conditions.
Therefore it is difficult to use it for estimation of the species “climatic opportunities” (Pyankov,
Mokronosov, 1993), i.e. features characterizing long-term adaptation to whole complex of environmental
conditions. The analysis of stable features and structures connected with the basic physiological functions is
necessary.

Morphological and anatomical features of leaves such SLA, leaf area and toughness may be used for
evaluation of grazing response (Diaz et al., 2001) and plant ecology strategy (Westoby, 1998). For some
species it is showed the correlation between SLA (specific leaf area, i.e. leaf area per mass) and relative
growth rates (Garnier, 1992; Lambers, Poorter, 1992). It was proposed also connection between SLA and
ecological strategy types (Westoby, 1998). However presence or absence of this connection depends on PFT
and leaf anatomy. For example it was shown strong positive correlation between SLA and photosynthetic
tissues development in ruderal species, and absence of this correlation in stress-tolerant species of boreal
zone (Pyankov et al., 1998). Plants with different types of ecological strategies in boreal zone did not differ
on SLA (Pyankov et al., 1998; Pyankov, Ivanov, 2000). SLA was a comparatively poor predictor of grazing
response in study in grasslands of Argentina (Diaz et al., 2001).

Thus, it is difficult to estimate functional peculiarities of species by lonely parameter and is necessary to
use a complex of structural and functional parameters on different levels of plant organization.

V.l Pyankov developed a special system of plant characteristics that permits to reveal climatic and
ecological patterns of plant distribution (Pyankov, Mokronosov, 1993; Pyankov at al., 1998; Pyankov,
Ivanov, 2000; Pyankov et al. 2001a). This system include studying of different levels of plants organization:
a) at the level of the whole plant - determination of total biomass and its allocation; b) at the level of
photosynthetic organ - content of main chemical compounds; ¢) on the level of certain photosynthetic tissues
and chloroplasts - mesophyll anatomy, mesophyll conductance for CO,-transport, chloroplast number and
sizes. The total biomass and biomass distribution among different organs of plants can be used for
identification of the types of ecological strategies (Pyankov, lvanov, 2000). Elucidation of the plants
strategies enables to estimate the potential resistance to unfavorable natural and anthropogenic factors.
Carbon and nitrogen contents in leaves of plants were used for calculation of carbon cost, i.e. the amount of
energy necessary for construction of plant mass unit (Pyankov et al., 2001b). A strong correlation between
carbon cost and ecological strategies and functional activity of plants were shown. The quantitative
characteristic of leaf mesophyll is the complex of parameters (more then 20) of photosynthetic tissues
structure. It was shown (Pyankov et al., 1998) that the structure of the photosynthetic apparatus grows out
long-term adaptation of species to environmental conditions and reflects functional features of plant species.

The complex analysis including all criteria named above can be used for the identification of natural
plants groups — plant functional types. The basic purpose of the paper is to determine functional activity of
Mongolian dominate species in different types of ecosystems for evaluation of the plant species resistance to
ecological and anthropogenic stress.

Plant materials and methods

The investigations were done in summers of 2000-2003, in Mongolia. The studied places located in
range from 48° to 43° N longitude and from 99° to 107° E latitudes at elevations from 750 to 2000 m. Plants
material was collected in July-August, mainly at the stage of flowering. We investigated 108 plant species
from 25 families occurring in different types of steppe and desert: Darchan (steppe), Ulan-Bator (mountain
steppe), Unzhul-somon (dry plate steppe), Bulgan-somon area (desert steppe, mountain dry steppe), Bajan-
Dzag valley (sandy and clay desert), Gurvantes (mountain desert steppe), Echin-Gol (oasis).

Whole plant mass and biomass allocation. Five to ten well-developed intact plants of each species
growing under typical conditions for this species were used for analysis. The plants were cleaned from soil,
dissected into separate organs, dried and weighted. To study the biomass allocation, we estimated the leaf
area (by the system of image analysis “Siams Mesoplant”, Open company "SIAMS"); the total weight; and
the weights of leaves, stems, underground organs, and generative organs. These data were used for
calculating integral morphological indices, namely, the leaf mass ratio (LMR); underground organs mass
ratio (UMR); stem mass ratio (SMR); generative organs mass ratio (GMR), leaf area ratio (LAR).

Chemical composition. Methods for determination of leaf biochemical composition were described in
our paper (Pyankov et al., 2001a). Leaf samples pooled from 10-15 plants of each species fixed at 125°C and
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dried at 75°C in thermostat oven. The total nitrogen and carbon content of leaves was measured with a Carlo
Erba 1106 automatic CHN analyzer (Italy). The total content of mineral substances was calculated as the
sum of ash and NO; minus a correction for ash alkalinity (Poorter, 1994). The NO; concentration was
measured with SF-46 spectrophotometer in aqueous extracts with a 5% solution of salicylic acid in H,SO,4
and in 4% NaOH. The energy cost of a plant leaf weight unit (construction cost, CC), in grams of glucose per
gram of leaf dry weight, was calculated by method of Poorter (1994) and described in (Pyankov et al.,
2001b).

Table 1. Comparison of Mongolian plants (n=51) with boreal plants (n=45) on biomass allocation parameters, leaf
mesophyll structure, concentrations of main chemical substances in the leaves and significance of distinction between
these groups. ns, not significant; *, p<0.05; **, p<0.01; ***, p<0.001. P refers to data for palisade cells. The values
include 50th percentiles of species (from the 25th to 75th percentiles of the distribution). ®Data are adduced from
Pyankov, Ivanov, 2000. ®Data are adduced from Pyankov et al., 1998. ®Data are adduced from Pyankov et al., 2001a,
2000b.

Parameter Mongolia, Gobi Boreal zone, Criterion
Middle Ural Mann-Whitney
Total weight, g 1-4 1-70 ns
Underground organ weight, g 0.5-2.0 0.5-2.0% ns
Stem weight, g 0.5-1.0 0.8-2.0¢ ns
Leaf weight, g 0.5-1.0 0.5-1.5® ns
Generative organ weight, g 0.1-0.4 0.1-0.5Y ns
Leaf area ratio, cm?/g 0.2-0.4 0.4-0.99 ek
Underground organ mass ratio, % 25-55 10-40Y *kx
Stem mass ratio, % 15-25 25-450 fiade
Leaf mass ratio, % 20-35 20-30V ns
Generative organ mass ratio, % 6-16 6-15® ns
Leaf area, cm’ 03-1.4 5.0 — 45.0? i
Leaf thickness, mkm 340-800 150-250? rrk
Specific leaf mass, mg/cm? 800-1220 290-550? Fkk
Cell volume (P), 10° mkm? 4-17 5-15@ ns
Number of chloroplasts per cell 20-60 20-50? ns
Cell number, 10%/cm? 600-1700 200-700?@ ok
Chloroplast number, 10%/cm? 25-50 6-20? ek
Chloroplast volume, mkm® 20-40 30-50? *
Achl/A, cm?/cm? 10-20 4-109 fiade
Ames/A, cm*/cm? 14-32 4-9@ fiade
Mesophyll volume in leaf, % 7-25 7-229 ns
Mesophyll conductance, cm/sec 0.7-1.7 0.2-0.5@ ook
Carbon 430-470 430-470% ns
Nitrogen 25-35 20-30® *
Carbon/nitrogen 11-18 13-22¢ ns
Mineral 60-105 50-85® ok
Nitrates 3.6-7.6 2.5-5.79 *x
Organic acids 55-100 70-110® ns
Soluble carbohydrates 60-150 35-75 ok

Quantitative leaf anatomy. Structural parameters of the photosynthetic apparatus were determined
according to Mokronosov’s method (Pyankov et al., 1998) and a projective method (lvanova, Pyankov,
2002). For analysis, we took five to ten leaves from each of ten to fifteen plants. Leaf area, leaf specific
mass (leaf mass per area, LMA) and leaf thickness were determined by the system of images analysis “Siams
Mesoplant” in module “Macro”. Leaf thickness was determined by examining leaf cross-sections, placed in
Tris-HCI-sorbitol buffer (pH 7.4) in ten replications. The number of cells per unit leaf area was determined
in samples fixed with 3.5% glutaraldehyde dissolved in phosphate buffer (pH 7.0). Fixed leaf fragments were
macerated with 20% KOH under heating. The number of cells in macerate was counted in 20 replicates for
90 squares of the Goryaev haemocytomer. The volume of mesophyll cells was determined by the projective
method (Ivanova, Pyankov, 2002).

The significance of differences between the parameters studied in the groups of species was estimated
using Mann-Whitney test.
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Whole plant mass and its allocation

The absolute values of total biomass in Mongolian plant species ranged from 0.5 g dry mass in Mollugo
cerviana to about 100 g in Ephedra equsetina. 75% of the species has this parameter less than 4 g (table 1).
We found significant positive correlations between total weight of whole plant and the weight of individual
organs (stem, leaves, underground and generative organs) — correlation coefficient r ranged from 0.83 to 0.97
at <0.05.

The UMR varied from 5.5% in annual species Tribulus terrestris to 86.2% in perennial plant Poligonum
angustifolium. Unlike this parameter, the minimal LMR and SMR were observed in Poligonum
angustifolium (8.3, 4.5%, respectively) and maximal values were in Mollugo serviana (59% - LMR) and
Tribulus terrestris (47% - SMR). The stem weight and leaf weight did no exceed 1 g in 75% of the species
(table 1). The weight of generative organs contributed the least in total weight of the whole plant. 50% of the
species examined had GMR from 6 to 16%.

Comparative analysis results of the biomass allocation of Mongolian plant and Middle Ural plants
species showed that adaptation of Mongolian plants to arid environment expressed in the increasing of UMR
and decreasing of SMR and LAR. The forming of large underground organs allows Gobi plants to improve
water supply and to store nutritional substances for surviving plants during unfavorable periods. Reduction
of leaf area per unit dry weight of plant connected with the necessity of decreasing water loss in aridity stress
condition. Pyankov and Ivanov (2000) showed with boreal plant species analysis that plants with different
types of ecological strategies (S-stress-tolerators, C-competitors, and R-ruderals) have differences in biomass
allocation. The increasing of UMR and decreasing of SMR and LAR were found for S-strategists. This fact
allows concluding that existence in severe arid stress conditions results in forming stress-tolerators properties
in biomass allocation of Mongolian plant species.

Parameters of biomass allocation were used for estimation of the functional activity of plant species and
evaluation of their state in succession rows. We applied classification of species-indicators of pasture
digression in Mongolia according Gunin and Vostokova (1989) and divided species in relation to their
digressive activity on three groups: plants with low digressive activity, mainly native dominant species (N);
species with high digressive activity (D), and ruderal plants, which abundantly occupied overgrazed pastures

(R) (fig. 1).
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Fig. 1. Box plots of the biomass allocation parameters in Mongolian plants with different functional activity: native
dominant species with low digressive activity (N, n=14), species with high digressive activity (D, n=4), ruderal plants
(R, n=4). The species in the groups are presented according Gunin, Vostokova (1989). The square symbol in each box
indicate the median value, the bottom and top parts of the box the 25th and 75th percentiles, and the bottom and top of
the bars minimal and maximal values.

Comparative analysis of biomass allocation for Mongolian plant species studied showed that species
from groups with distinct digressive activity significantly differed from each other with respect to the UMR,
SMR, and GMR (table 2). The UMR significantly decreased in order N—>D—R. Unlike this, the GMR and
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SMR increased in order N—->D—R. Therefore these indices may be used as criteria for identification of
species with different digressive activity. We applied the procedure of discriminant analysis based on plant
biomass parameters for identification digressive activity of Mongolian plants, which activity was unknown.
We used the values of discriminant functions to determinate a belonging of species to the certain class:

Rootl =-2.6 + 0.13*LAR + 0.05*SW + 0.10*UMR - 0.07*GMR,

Root2 = 4.4 - 6.70*LAR + 0.19*SW - 0.03*UMR - 0.14*GMR,

where LAR — leaf area ratio (the ratio of common area of leaves to total plant weight), SW — stems
weight, UMR - underground organs mass ratio, GMR — generative organs mass ratio.

The results of discriminant analysis are represented at figure 1. The most significant for distinguishing
groups by function 1 was UMR (r=0.95). Function 2 associated with the stem weight (r=0.62) and LAR (r=-
0.45). The levels of digressive activity of species, which functional activity are unknown, were determined
on the basis of the coordinates for each species in the space of discriminant functions (fig. 1). The results
obtained indicate that species with different digressive activity may be characterized by different
contributions of their organs (particularly underground organs, stems, and generative organs) to the total
plant weight. In connection with this the biomass allocation parameters may be apply for identification the
levels of digressive activity in other species with unknown functional activity.

Structural and functional adaptation of photosynthetic apparatus

Table 1 represents the main parameters of photosynthetic apparatus in Mongolian plants studied.
Mongolian plant species examined have the leaf area which varied from 0.04 cm? to 8.90 cm?. In 50% of the
studied species the leaf area did not exceed 1.40 cm?. The leaf thickness of Gobi plants varied from 210 to
2250 mm. Maximal values of this parameter had succulents such Bassia dasyphylla, Haloxylon
ammodendron, Reaumuria soongorica. Like this parameter the specific leaf weight (SLW) varied also in 10-
fold range - from 230 to 2560 mg/dm® Mesophyll cell volume varied from 1 300 to 160 000 mm®. The
minimal cell volume was characteristic for grasses, and the largest cells were observed in succulents. The
Gobi plant species had also different values of chloroplast number in mesophyll cell (minimal value -10 and
maximal value 285) and per unit leaf area (from 6.9 million up to 120 million per 1 cm? of the leaf). Leaf
mesophyll conductance for CO, differed also in the large limits among species studied, from the lowest 0.3
cm/sec up to the highest 4.1 cm/sec. Thus, Mongolian plant species characterized by the great variety of
morphological, structural and functional parameters of the photosynthetic organs. This is probably connected
with a large number of ecological possibilities and adaptation mechanisms among Gobi species to aridity
stress. A common anatomical research of Gobi plants showed that there is a large diversity of the
xerophytisation forms in desert ecosystems, which corresponds to a variety of ecological niches (Gamalei,
1988). Our study results show also a great diversity of the ways in structural and functional adaptation of
photosynthetic apparatus in Gobi plants, but they have common futures in comparison to plants from humid
region (table 1).

Adaptation of Mongolian plants to arid conditions involves different levels of organization, including
leaf morphology, photosynthetic tissues, cells and chloroplasts parameters. The morphological adaptation of
Mongolian plants’ leaves to aridity stress is expressed in decreasing leaf area and in enhancing leaf thickness
and density (table 1). The higher weight of unit leaf area was caused not only by developed mechanical,
conducting and covering tissues apparently, as it was already shown (Gamalei, 1988; Voronin et al., 2003),
but also by the structural adaptation of photosynthetic tissues to aridity stress consisted in change of
guantitative parameters. Species of arid and humid regions did not differ in cell volumes, number
chloroplasts per cell, and mesophyll volume of leaf. However Gobi plants had larger values of
photosynthetic cell and chloroplast number per unit leaf area. The increasing of the mesophyll cells and
chloroplasts number is very important for formation of the inner leaf surfaces that are common membrane
for CO, fixation and water transpiration, i.e., responsible for plant carbon/water balance. Our study showed
that these parameters were two — three times higher for Mongolian plants than for boreal plants.
Accordingly, mesophyll conductance g., for Mongolian plants was approximately three times higher than for
boreal plants (table 1).

At the same time there was a large diversity of quantitative parameters of photosynthetic apparatus
among Mongolian plants. We found significant differences between groups with different digressive activity,
which was identified according (Gunin, Vostokova, 1989).

The native dominant species in comparison with D- and R-plants had larger cell sizes (about 3-5 times)
and smaller volume of chloroplasts in cell (about 3 times; table 2). Ruderal plants had many chloroplasts per

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



96 NBAHOB, POHXINHA, UBAHOBA, YEUYJINH, BEJIOYCOB, I'VHUH, I[IbAHKOB

cell and the most cells and chloroplasts per unit leaf area. Consequently, ruderals had the largest inner
surface area of mesophyll cells and chloroplasts. These parameters — Apes/A and Acn/A - were about 2-3
times grater than in D- and N-species. The group of species with high digressive activity (D-species) was
characterized by the low cell sizes with low number of chloroplasts in cell and high mesophyll cell number.
D-species had the lowest level of variety of mesophyll structure parameters. Mesophyll conductance gm
increased in the row N—>D—R.

Table 2. Comparison of plants with different digressive activity and ecological strategy on morphological, structural
and biochemical and physiological parameters. *Data are adduced from references: 1 — Grime, 1974; 2 - Gunin,
Vostokova, 1989; 3 - Pyankov et al., 1998; 4 - Pyankov, Ivanov, 2000; 5 - Pyankov et al., 2001a; 6 - Pyankov et al.,
2000b.

Parameter Digressive activity, Mongolia Ecological strategy,
Boreal zone, Middle Ural
Habitat N(2) | High stress, No grazing S(1) High stress, Low disturbance
D(2) | High stress, High grazing C(1) | Low stress, Low disturbance
R(2) | High stress, overgrazing R(1) [ Low stress, High disturbance
Life form N(2) [ Shrubs, perennial herbs S(1) | Shrubs, perennial herbs
D(2) [ Shrubs, perennial herbs C(1) | Trees, shrubs, perennial herbs
R(2) | Majority annual herbs R(1) [ Majority annual herbs
Total plant weight, N 0.5-5.0 S(4) |05-4.0
mg/g D 4-45 C(4) | 8-73
R 5-6 R4 |1-2
Underground organ N 45-65 S (4) | 25-50
mass ratio, % D 25-50 C(4) | 25-50
R 10-15 R(4) |47
Stem mass ratio, % N 12-25 S(4) | 15-25
D 23-33 C(4) | 24-42
R 30-50 R (4) | 40-45
Mesophyll cell volume, N 4-21 S(3) | 8-36
10° mm? D 2-8 C@) |24
R 5-50 R (3) | 10-20
Chloroplast number per N 20-50 S (3) | 40-60
cell D 17-30 C(3) | 16-27
R 35-110 R (3) | 30-73
Anes! A N 20-27 S(3) |6-14
D 21-28 C(3) | 10-14
R 28-65 R(3) | 14-22
Mesophyll N 0.9-1.7 S(@3) |0.3-05
conductance, cm/sec D 0.5-1.2 C(3) |0.5-0.8
R 1.0-2.5 R(@3) |0.7-1.2
CIN N 7-20 S(B) |17-34
D 15-20 C(®) |13-23
R 11-14 R(5) | 10-14
Mineral substances, N 70-100 S(5) | 30-60
mg/g D 60-80 C(5) | 55-80
R 80-200 R(5) | 85-120
Soluble carbohydrates, N 90-150 S (5) | 50-70
mg/g D 70-100 C (5) | 25-75
R 50-120 R(5) | 20-30
Construction cost, g N 1.45-1.60 S(6) | 1.45-1.55
glucose/g D 1.40-1.45 C(6) | 1.28-1.45
R 1.30-1.50 R(6) | 1.11-1.37

Thus, we found out the significant divergence between Mongolian plans with different digressive
activity. Figure 2 shows the results of discriminant analysis for Mongolian plants based on the parameters of
photosynthetic tissues. Plants with different digressive activity were separated by discriminant functions:

Rootl = 20,7 + 0,44*VcelP - 0.28*ChlIP - 0.07*Vchl - 0.40*g,
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Root2 = 1.45 + 0.11*Vchl - 0.15*%ChIP - 0.21*g,

where VcelP — palisade cell volume, ChIP — chloroplast number in palisade cell, Vchl — chloroplast
volume, gn— mesophyll conductance, %ChlP — volume of chloroplasts in cell.

The most significant variables according to discriminant analysis were the same as according to one-
dimensional statistical criterions between N-, D- and R-groups. The discriminant analysis mechanism
allowed determining the degree of digressive activity of species, which digressive activity was unknown yet

(fig. 2).
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Fig. 2. Discriminant analysis of species with different functional activity on the basis of biomass allocation parameters.
Species numbers are presented in table 3. N - native dominant species with low digressive activity, D - species with
high digressive activity, R - ruderal plants. Correlation coefficients between discriminant functions and variables are
shown in brackets.

Chemical composition and construction cost of leaves

Chemical composition (nitrogen, carbon, minerals, NOs, organic acids) and construction cost were
determined in the leaves of the same 54 species which functional activity identified on the basis of biomass
parameters.

The content of soluble carbohydrates, nonstructural polysaccharides, organic acids and minerals differed
considerably among studied Gobi plant species (table 1). The concentration of minerals and nitrates in leaves
was minimal for perennial plant Sophora alopecuroides (39, 1.8 mg/g, respectively) and maximal for annual
species Tribulus terrestris (547, 22 mg/g, respectively) and Chenopodium acuminatum (271, 50 mg/g,
respectively). In 75% of the species content of mineral substances and nitrates did no exceed 85 and 7.6
mg/g respectively. Leaf carbon concentration varied less considerably then content of other substances.
Values of this parameter ranged from 267 mg/g in Zygophyllum potaninii to 496 mg/g in Veronica incana. In
50% of the species studied, leaf carbon concentration varied from 430 to 470 mg/g.

The results of comparison of leaf chemical composition for Gobi plant species and Middle Ural plants
are shown in table 1. The leaves of Mongolian plants had higher concentration of nitrogen, nitrates, mineral
substances and soluble carbohydrates then ones in Middle Ural plants. Earlier it was shown (Grime et al.,
1988; Garnier et al., 1999) that increased nitrogen concentration in leaves is depended on the high content of
functional proteins and resulted in high rate of CO, fixation. In our opinion enhanced nitrogen concentration
in leaves of Mongolian plant species is not connected with high content of functional protein, but it was a
consequence of increased nitrate concentration (table 1). Accumulation of nitrate, minerals and soluble
carbohydrates in leaf cells may provide high suck power for improving water supply.
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The leaf construction cost was higher for Mongolian plant species than for Middle Ural plants (table 1).
Pyankov et. al. (2001b) demonstrated that maximal values of this parameter were in boreal plants with stress-
tolerant strategy and is explainable by synthesis of compounds (for example, cuticle waxes) that protect
leaves from water loss during drought, freezing, and exposure to ultraviolet radiation. It can be assumed that
Mongolian plants manifest high leaf construction cost because their arid stress environment requires the
synthesis of specific protective compounds.

Comparative analysis of chemical composition of studied Mongolian plants with different digressive
activity showed that species belonging to ruderal plants significantly differed from other species groups
(table 1). They had less content of carbon and soluble carbohydrates and higher concentration of mineral
substances and nitrates.

This indicates that the digressive activity of species is associated not only with biomass indices and
mesophyll structure but also with specific chemical composition of the leaves.

Physiological mechanisms of adaptation to aridity stress condition

The main specific structurally-functional features of adaptation of Gobi plant species to arid stress
conditions were found. These adaptation mechanisms are revealed at the different levels of plant
organization — total plant biomass, photosynthetic organs morphology, photosynthetic tissues structure and
leaf biochemical composition. This complex of plant traits expresses the efficiency of environmental
recourses utilization, i.e. ecological strategy of plant species.

A concept of plant ecological strategies was proposed and empirically justified by Ramenskii (1935) and
guantitatively elaborated by Grime independently (1979). According to Ramenskii-Grime’s approach
(Ramenskii, 1935; Grime, 1979) three types of strategies exist among plants — the competitors, ruderals and
stress-tolerators (figure 3a). J.P. Grime (1979) determined the types of plant ecological strategies analyzing
relative growth rates and morphological indexes of species. Pyankov et al. (1998, 2000, 2001a, 2001b)
showed that complex analysis of structural and functional parameters of plants on several organization levels
allows to identify the types of plant strategies in natural habitats. These studies found out the main traits of
the competitors, ruderals and stress-tolerant species of boreal plants. The manifestation of stress-tolerant
features were associated with the high UMR, low SMR and LAR (Pyankov, lvanov, 2000), small leaves with
high SLM (Pyankov et al., 1998) and high construction cost (Pyankov et al., 2001b). Our investigations
showed that in comparison to boreal plants Gobi plants had strongly expressed stress-tolerant features, which
were associated with increased UMR, decreased SMR and LAR, small leaf area with high SLM and
enhanced construction cost (table 1).

On the contrary to boreal species peculiarity of photosynthetic tissues structure in Mongolian plants was
large number of photosynthetic cells and chloroplasts per leaf area — 2-3 times greater than in boreal plants
(table 1). As the mesophyll cell and chloroplast sizes in Gobi and Ural plants were the same, so derivatives
of numbers and sizes of cells and chloroplasts — total surface area of cells and chloroplasts (Ames/A and
Aqn/A) — were also 2-3 times greater in Gobi plants than in boreal species. At the same time stress-tolerant
species of boreal zones characterized by the lowest number of cells and chloroplasts and the lowest values of
Ane/A and Aq/A (Pyankov et al., 1998). These distinctions are connected with a structural adaptation of
photosynthetic tissues to different kinds of stress. Stress-tolerators of boreal zone are mainly shade plants
and their photosynthetic organs are adapted to low light intensity under a forest canopy. Therefore they have
thin leaf blade and homogenous mesophyll with large cells. Gobi plants are adapted to another kind of stress,
so-called arid stress, which is associated with the water deficit, high temperature and irradiance. In
agreement with this, Mongolian plants mainly are xerophytes (Gamalei, 1988). Xeromorphy is often
expressed in decreasing of leaf surface, enhancing of leaf thickness and density (Vasilevskaja, 1954;
Vosnesenskii, 1984; Gamalei, 1988). The leaf surface reduction frequently led to the increasing of cells and
chloroplasts number per leaf area unit (Gamalei, 1988). So xerophytes of Karakums desert had 1800-2000
thousand mesophyll cells per 1 cm? of leaf surface though mesophytes of temperate zone had mainly 400-
600 thousands of cells per 1 cm? (Mokronosov, 1978). Besides that a large photosynthetic cell and
chloroplast number per leaf area unit is not only consequence of the leaf area decreasing, but also the
structural reason for enhancing leaf inner assimilate surface — Ames/ A and Acn/A. As result Gobi plants have
2-time greater mesophyll conductance for CO, than boreal plants (table 1). Thus is very important for support
of common leaf CO, diffusion rate in water deficit conditions, as level of stomata conductance is very low.
In this connection we concluded that the great density of cells and chloroplasts, high Anes/A and Agn/A, and
large mesophyll conductance in Gobi plants can be considered as the futures of mainly stress-tolerant
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species, which are adopted to arid stress.
Functional diversity of Gobi plant species

Our results showed that Gobi plants alongside with the found similarity of features characterized by a
structural and biochemical variety connected with a species functional diversity. As all Gobi plants are under
the same strong ecological stress and the main changing factor acting on the vegetation is an anthropogenic
influence (grazing, trampling), so the functional diversity of Gobi plants depends on en expression of pasture
digression. The pasture digression (degradation) is a gradual changing of vegetation by an influence of
excessive pasturing. Plants of Gobi’s desert steppe are characterized by a different digressive activity —i.e. a
reaction of species on different levels of the grazing. Plants with a different digressive activity get an
advantage on different stages of plant community succession. The succession under grazing pressure usually
occurs on the following way: 1. Stage of primary (native) dominants; 2. Replacement of primary (native)
dominants by co-dominants (secondary, pasture dominants) and appearance of weeds (ruderals); 3. Stage of
ruderal pasture weeds (Gunin, VVostokova, 1989).

We analyzed the groups of Mongolian species with the different digressive activity and found out
definite specific features at different levels (table 2). Tendencies in the change of biomass indices, mesophyli
structure, and leaf chemical composition among Mongolian plants with the different digressive activity were
similar to the tendencies for plants with different types of ecological strategies demonstrated on boreal
species (table 2). The conformity between two classifications is also in some similarity in the characteristics
of plant habitats and life forms in plants with the different digressive activity/ecological strategies. N-species
like S-strategists submitted by perennial herbs and shrubs prevail at the first stage of pasture digression with
a week disturbance degree. Taxonomy of this group is a rather diverse, but it also includes large number of
grasses and species of genus Allium. Big perennials and also shrubs and subshrubs represent larger part of D-
species. D-species get an advantage at the second stage of degradation and are as a rule co-dominant. The
most annuals and taproot perennials are R-species like R-strategists and their proportion enhance at the
overgrazing stage.

Therefore results of our comparison suggest that the classification of plants on the type of digressive
activity (N, D, R) is consistent with the system of ecological strategies (S, C, R). N-species (low digressive
activity) as S-strategists are the most tolerant to ecological stresses (aridity, salinity) in natural habitats of
Mongolia, non-enduring anthropogenous disturbance. This species had lower values of total biomass and
Anmes/A and higher UMR and construction cost in comparison with other two groups — D and R (table 2). D-
species (high digressive activity) like C-strategists have a competitive ability and are characterized by the
greatest total biomass, leaf area, small mesophyll cells and large their number per leaf area unit. R-species
(ruderal plants, high activity on the overgrazed pastures) like R-strategists according to Grime are
characterized by low total biomass, the lowest UMR and construction cost, the highest values of Ane/A and
mesophyll conductance. This indicates that the groups with the different digressive activity physiologically
close to plant groups with the different ecological strategies of Ramenskii-Grime (Ramenskii, 1935; Grime,
1979).

In our opinion, the major differences between the plant species of the different digressive
activity/ecological strategies consist in the efficiency of environmental resources utilisation, resistance to
environmental stress, and relative growth rate. Possibly metabolism of ruderal plants is directed towards the
formation of active enzyme complexes (protein compounds) and on the synthesis of terminal carbohydrate
products. Ruderal species usually have a short life cycle; their metabolism is oriented to the synthesis of the
enzymes determining their high functional activity. Lambers and Poorter (1992) demonstrated that low
carbon content and high concentration of mineral substances are characterized for fast-grow species. The
high functional activity of R-plants allows them to occupy quickly free places in overgrazed pastures.
Ruderals, mostly invasive species in overgrazing pastures in Mongolia, such as Artemisia scoparia and
Peganum nigellastrum characterized by the rapid development and formation of generative organs, as well as
high seed production. In disturbed ecosystems these species the most effectively use photosynthetic products
for formation of seeds and the less spend for underground organs (table 2).

On the contrary, week-digressive stress-tolerant species, a majority of photosynthetic assimilated carbon
remains in leaves, and the fraction of this carbon is probably utilized for synthesis of secondary compounds.
These plants also characterized by large energy expenses for metabolism of protective compounds that
enhance a plant tolerance to environmental stress and seasonal weather changes. Stress-tolerant plants
(native dominant species of Mongolian ecosystems) are perennials requiring additional amounts of
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assimilated carbon to build structures and compounds that increase a plant resistance to environmental
factors.

Fig. 3. Box plots distribution of the photosynthetic tissues structure parameters in Mongolian plants with
different functional activity: native dominant species with low digressive activity (N, n=12), species with high
digressive activity (D, n=4), ruderal plants (R, n=4). The species in the groups are presented in table 5
according Gunin, Vostokova (1989). The means on the graph see fig. 1.

However we cannot associate groups on the digressive activity with the primary ecological strategy of
Grime (1979) because plant species studied grow in conditions of strong arid stress and all of them have well
expressed properties of stress-tolerators in biomass allocation, mesophyll structure, and leaf chemical
composition (table 2). Because of this we disposed Gobi plants in Grime’s triangle in stress-tolerators area
(fig. 3). This disposition has a good conformation with the data on morphological, structural and biochemical
parameters of plants with different ecological strategies in general table 7. We can consider the projection of
N- species by Gunin, Vostokova (1989) on S-strategists according to Grime (1979), the projection of D-
species on CS-strategists, and the projection of R-species on RS-strategists of Grime’s system. Madon,
Medail (1997) also did not find out “clear” R-strategists by Grime in Mediterranean limestone grasslands
which climate characterized by an extreme summer drought and noted the well-expressed stress-tolerators
properties in annuals of xeric habitats (Madon, Medail, 1997).

Fernandez-Gimenez, Allen-Diaz (2000) also did not observe consistent vegetation changes attributable
to the grazing gradient in desert-steppe. There were no ruderal species by a grazing increasing and the
grazing had a little influence on shrubs and grasses abundance. On our opinion, it does not contradict to basic
natural laws of grazing influence on vegetation but opposite is consistent with the ecological strategies
concept. The enhancing of arid stress that corresponds to desertification processes does not let to develop
ability of species with the well-expressed R-strategy. Only species with the S-strategy prevailing are able to
survive in deserts and desert-steppe conditions as these authors observed Caragana shrubs, salt-shrub
species Ananbasis brevifolia, Reaumuria soongorica, Salsola passerina, grasses Stipa gobica/glareosa,
blueflags Iris bungei, I. tenuifolia. All of these species belong to S- and CS-strategies according Grime and
an increasing of pasture grazing in deserts conditions in our opinion can influence on vegetation change due
to the enhancing of CS-strategists (i.e. D-species) proportion. D-species get an advantage by the high level of
pasture digression, but not at overgrazing stage (Gunin, Vostokova, 1989). A reduction of grazing pressure
leads to the decreasing of D-species (CS-strategists) portion and increasing of N-species portion (S-
strategist). Grime (1979) also showed that a reduction of pasture grazing let to the enhancing number of
stress-tolerant species.

An absence of grazing during a long period (more than 11 years) has a non-favorable impact on soil
properties and plant species diversity (Nechaeva, 1979). In this case occur a hardening of upper layers of soil
and spread out of cespitose grasses which prevent expansions of shrubs and semishrubs and favor the
reducing of these biomorphs’ yield (Nechaeva, 1979). Thus an absence of the grazing further to the
increasing of ecological stress and result in the enhancing of stress-tolerant species number in community.

The offered concept of functional activity determination for Gobi plants on their digressive activity is
coordinated with the opinion about non-linearity of plant response to grazing intensity (Fensham et al. 1999;
Vesk, Westoby, 2001). The plant response along disturbance gradient is consistent with unimodal peaks of
abundance along physical environmental gradients (Fensham et al. 1999).

Thus we concluded that the classification of Gobi plants on the ecological strategy types is consistent
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with the plant adaptation to both the ecological stress and disturbance. In connection with this the ecological
strategy reflects a functional and digressive activity of species. The identification of ecological strategy type
leads us to determine a functional and digressive activity of species. In our opinion ecological strategies for
Gobi plants correspond to their functional types. An ecological strategy may be identified with the complex
of different approaches at levels of whole plant (biomass allocation indices), leaf anatomy (development of
inner assimilation surface), and biochemical composition of plant tissue (C, N content, and construction
cost). The objectivity and quantitative character of these parameters allow detecting the functional activity
and state of each studied species in succession rows revealing the degrees of its ruderal ability and tolerance
to ecological stress. A percentage of species with some functional activity in plant communities will be able
to show the level of digressive disturbance of the ecosystem.

The results obtained let to prognosticate also the reaction of plant species and predicate vegetation
changes under increase of anthropogeneous pressure or desertification processes in Gobi ecosystems.

We are grateful to collaborators of Joint Soviet-Mongolian Integrated Biological Expedition for their
assistance in the providing of investigations on Mongolian territory.
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JIeCTaOMIIM3aIUH SKOCUCTEM Ha PErHOHAIBHOM YPOBHE MOYTH HE OCYIIECTBISUIOCh.

eas u 3ap1a4u McCaeT0OBAHUIA.

Pe3ynbTaThl aHTPOMOTEHHBIX BO3ACUCTBHI HA HIKOCUCTEMBI YETKO OTPaXKalOTCS B UX MPOCTPAHCTBEHHOM
CTPYKType, KoTopasi Haubosnee penbeHO U HAITISAHO MO3HAETCS C MOMOILBIO0 YKOJOTMYECKHX KapT, B TOM
quciae KapT HKOCUCTEM M HX aHTPOIOICHHBIX M3MEHEHWH, pa3padaThlBaeMbIX Ha OCHOBE KOCMHYECKOH
undopmanuu (bepnsut, 1986; BoctokoBa u ap., 1988). B Hacrosiiiee Bpemst [uisi 1efiei SKOIOTHIECKOTO
KapTorpadupoBaHHs U CIEKEHHS 32 aHTPOIOI'CHHBIMH M3MEHEHMSMH 3KOCHCTEM LIMPOKO HCIHOJb3YIOTCS
JQUCTaHIMOHHBIE MeToabl (Bumorpamos, 1984; Boctokosa, 1991; Bocrokosa, Kemsuep, 1986, u mp.). Tak,
TONBKO A7 MOHTOJNMU C HCIIONb30BaHUEM KOCMHUYECKOW HH(OpManuu pa3paboTaHbl W H3JAHBI: Cepusl
pecypcubix kapt (1989), kapra sxocuctem (1995) B macmrabe 1:1000000; cocTaBiieHbl KapThl IKOCHCTEM U
uX aHTpornoreHHoro Hapymenus B macmrade 1:500000 na Poccuiickyro 1 MoHTronbckyto yactu 6acceiiHa p.
Cenenrr, KOTOpble CIOy»ar 0a3oif I IieJeil MOHMTOpPHHTa COCTOAHHS sKocucreM (Bocrokoma, I'yHuH,
1997). Ha panHOM »oTame Ui peIICHMs 3aJad PalMOHAJIBHOIO IMPHPOAOINOIb30BAHUS B KOHKPETHBIX
aIMUHHACTPATUBHBIX oOnacTsix u pailoHax (B MOHIOJMM COOTBETCTBEHHO — ailMakax M COMOHax)
HeoOXOAMMBI KapThl Oomee KpymHoro MmacmTaba. llpu »>ToM HeoOXOoAMMO COONIOIEHHE TIABHOTO
KapTorpauyeckoro MpUHIMIA - YeM MeNb4ye aJMHHUCTPATUBHAs CIUHMIA, TEM KpyIHEe JOJKEH OBITh
MacimTad 3KOJIOrH4Yeckoil kKapTel. Kpome Toro, cojepkaHue KapTbl AOJDKHO OTBEYaTb HE CTOJIBKO
obmereorpau4ecKuM 3ajadaM, CKOJIBKO TEM 3KOJIOTMYECKUM Ipo0iieMaM, KOTOphIE CTOST Iepen
aJMUHHUCTpaIueil paccMaTpruBaeMoro peruona. /g crenHoil yactu MOHroquM Takoil mpobieMoi sBiseTcs
Jerpaganusl ¥ omycThiHMBaHMe mnactoum. OcoOeHHO ocTpo 3Ta MpodjeMa BO3HHKIA IJIsi yYacTKOB,
PAcCIIONIOKEHHBIX 110 TPaHHULE CTENed W IyCTbIHb, T.€. B DKOTOHHOW 30HE OITyCTBIHEHHBIX CTEHEH U
OCTETIHEHHBIX I1yCTHIHb.

* PaGoThl BBHINOIHEHBI B cOcTaBe Poccuiicko-MOHIONBCKOH KOMILIEKCHOH GMONOrMYecKoil 3KCHEAULUH B paMKax
npoekra EC «Konepuukyc-2» «Gobi Desertification» (EC contract number ICA-CT-2000-10022).
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HNudopmanmoHHOMY 00€CHEYEeHHI0 MEpONpHATHH 1Mo Ooph0de C OMyCTHIHMBAHMEM MAacTOWIN Ha
pETMOHAILHOM YPOBHE HanOoJiee MOJHO OTBEYaeT cpeqHeMaciuTabHasi KapTa COBPEMEHHBIX IKOCHUCTEM, Ha
KOTOPOIl HaXoAsAT OTpaKeHHE Takke M Bce THIBI mactOmml. Takas KapTa 3KOCHCTEM CIyXKHUT 0a30BOH
OCHOBOHM ISl OTPa)KCHUS PA3BUBAIOLIMXCS MPOLECCOB OMYCTHIHMBAHHUA. OCHOBHBIMH JHAarHOCTHYECKUMH
NpU3HAKAMH JECTa0WIN3AlMM SKOCHUCTEM CIIy’KaT IIOSBICHHE OIPEAEIeHHBIX MHKpodopMm pernbeda
(mecyaHbIX HAHOCOB, MACCHBOB OYTPUCTBIX II€CKOB, OapXaHOB), HM3MCHEHHS IOYB W PACTUTEIBHOCTH
(pa3pylieHHe TYyMyCOBOTO TOPH30HTA, MOBEPXHOCTHOE YIUIOTHEHUE WM ONECYAHWUBAHUE IOYB, MOSBICHHE
BUJIOB PACTEHUH, THIIMYHBIX UL IYCTBHIHHBIX 00JIacTeH, CHIKEHHE >KNU3HEHHOCTH OCHOBHBIX IACTOMIIHBIX
pacTeHWii W CMeHa JOMHMHAHTHBIX BHJOB B COOOLIECTBAaX). OTH MpPH3HAKH, BBIABICHHBIE B paHee
MPOBENEHHBIX paboTax, UCIOIB30BAUCH MPU AeMH()PUPOBAHINH KOCMUYECKOH MHPOpPMaK U pa3paboTKe
KapThl 9kocucteM Macirradba 1:200000 (I'yuun, 1992; Capanrysia, 1995).

Jns pa3paboTku Takod KapThl DKOCHCTEM OBLI BBIOpaH COMOH bynraH, pacIioNoXEHHBIH B
ueHTpanbHoii yactu CesepHoil ['o0u. BriGop sToro paiiona mpenompeneneH Takke W TeM, 4TO 3Ta
TEPPUTOPHSI JOCTATOYHO NIETALHO U IIaHOMepHO m3ydanachk ¢ 1970 r., 1. e. Ha npoTshkernu 6onee 30 et
(Iycteia. Cremu, 1980; 1981; Dkocucrembr Monroiuu, 1995). D10 mano BO3MOXHOCTH HIHPOKO
WCTIOJIb30BaTh HAKOIUICHHBIH (haKkTHYECKHH MaTepHan Uil aHaji3a MPOLECcCOB Jerpajallii MacTOUIIHBIX
9KOCUCTEM, (QUIIOKTyalldd W JAWHAMHUKHA IPOAYKTUBHOCTH B 3aBUCUMOCTH OT MNPHPOJHBIX YCIOBUH U
MHTCHCUBHOCTH aHTPOIIOTCHHBIX BO3ACHCTBHI, 4YTO, B 1II€JIOM, M oOecredwio CcoMoHy bynran
PETpEe3eHTaTHBHOCTE JIsl Pa3paboTKH METOJMYECKHX MOIXOJO0B 3KOJIOTHYECKOTO CpeJHeMacIiTaOHOro
MOHUTOPHHIA, C OJHOH CTOPOHBI, W BBIIBICHHSA (DAKTOPOB JecTaOMIM3AaLUM DJKOCHCTEM M HX
OITYyCTBIHUBAHUS, C IPYTOH.

OcHOBHO# 3alaueil MPOBEJCHHBIX HWCCIENOBAHUI SABISUIOCH co3fgaHue  KapTbl COBpEMEHHBIX
9KOCHCTEM M MX OIycThiHUBaHUs 10 coctostHuio Ha 2002-2003 rr. CpaBHHUTENBHBIN aHATN3 THX KapT C
aHAIOTUYHBIMHU KapTamu, pa3paboranHbiMu T.U. Kazannesort u [.H. Sxynmaeim B 1990 T., mo3Bommn
BBISIBUTH TPEHIBl M3MEHEHHWH HSKOCHCTEM M OCYIIECTBUTh PETHOHANBHBIA DKOJIOTMYECKUH MOHHUTOPHHT
JecTabnIIM3aiH YIKOCUCTEM.

MeToanka uccjae10BAHUMN.

PaboTel TO CO37aHHMI0 KapT COBPEMEHHBIX JKOCHCTEM W HX OIyCTHIHHUBAHHS CONPOBOXKIAINCH
W3yYeHHEM TMPOCTPAHCTBEHHON CTPYKTYphl JKOCHCTEM U TMPOLECCOB HX JAECTa0MIU3allMd Ha Bced
TeppuTopun comoHa. Kaprta oskocuctem paszpaboTaHa Ha OCHOBE HCIIOJIB30BAHUS KOCMHYECKOH
uHbopManuu, B o0ueM, Mo oOBIYHON METOJMKE IKOJIOruueckoro kaprorpaduposanus (Boctokosa u ap.,
1988, Meroxa. pekomenmanuu, 1989), HO ¢ AByMs OTIHYMAMH. BO-TIEpPBBIX, B KadeCTBE MCXOIHOTO
MaTepHaja HMCIOJb30BaNCsAd He (oTorpadMuecKuil CHUMOK, a LBETHOE CHHTE3MpPOBAHHOE H300pa)KeHHE B
macmTade 1:200000, momydeHHoe MO MaTepHalaM MHOTOCHEKTPAIbHONW CKaHEPHOW CBEMKH CHCTEMOMN
Jlanacar-7 TM, BemonnenHoH oceHbio 2002 r. Bo-BTOpBIX, cOCTaBlicHHE KapThl, €€ PEAAKTHPOBAHHE U
aHaJM3 OCYIIECTBISUTUCH aBTOMATHU3UPOBAHHBIM IIyTEM [0 CIEHHAJIbHON KOMITBIOTEPHOH MMporpaMMe.
EnuHCTBEHHBIN HEIOCTATOK MCHOJB30BAHHOTO CHMMKA - Xy[IIee pa3pelieHHe W CBA3aHHAas C 3TUM
PacCIUIBIBYATOCTh TPAHMI[ IIBETHOTO CHHTE3WPOBAHHOTO H300paKeHHUS, BBINOJIHEHHOIO B TOHAX, C€i1ado
MPUOJMKEHHBIX K ©CTECTBEHHBIM acleKTaM TPUPOJHBIX OOBEKTOB. YUHTHIBAas 3TO, MPH HA3eMHOM
00cJeI0BaHuH TEPPUTOPHU COMOHA OBUTH TPEIIPHHATH MapIIPyTHBIE UCCIIEAOBAHUS, KOTOPBIE MO3BOJIIIH
HPOBEPUTH NPEIBAPUTEIBHBI MaKeT KapThl, JaIH BO3MOKHOCTH YTOUHHTH HEKOTOPBIE TPAHHIIBI SKOCHCTEM
U UX JISIU(PPOBOYHBIC TIPUZHAKH.

[Tpu u3y4yeHnu U KapTorpadUpOBaHUU SKOCHCTEM UX BBIJIENIEHHE OCYIIECTBISLIOCH IO PACTUTEIHLHOMY
NOKPOBY B paMKax €IMHOTO JJIEMEHTa peibeda 1 cocTaBa mouyBooOpasyomux mopos. KonrypHas Harpyska
KapThl COBPEMEHHBIX OSKOCHCTEM IIOJHOCTBIO SIBHJIACh PE3YJBTaTOM ACHMN(PPUPOBAHHS KOCMUYECKOTO
[BETHOTO CHHTE3MPOBAaHHOTO H300pakeHUs. B kauecTBe NemM(ppPOBOYHBIX HPU3HAKOB HCIOIB30BAIUCEH
[IBETOBAs TaMMa M PHCYHOK HM300pa)XeHHs, KOTOpBIC, B OCHOBHOM, (hopMHpOBaimMcCh LBETOM U (HOPMOIi
nojacTHiaomeil moBepxHocTH. [1o3ToMy BO Bpems HONEBBIX paboT OOJibIIOE BHHMAaHHE OBLIO YyNIENICHO
YCTaHOBJICHUIO B3aUMOCBSI3EH MEXTy KOMIIOHEHTAMH DKOCUCTEM, B TIEPBYIO OUepelb MKy PACTHTEIHLHBIM
MOKPOBOM M TIOYBEHHO-TPYHTOBBIMH YCIOBHAMH ¢ Yy4yeToM ¢(opMm penseda. lcmonb3oBaHue >STHX
B3aMMOCBSI3€H IIO3BOJIMIIO  JIOCTATOYHO JIOCTOBEPHO HMHTEPIPETUPOBATH ILBETHBIC HW300pPAKECHUS W
pas3paboTaTs KapTy cOBpeMeHHbIX 3kocrcTeM (ITpunoxenue 8).

Jlerenga K KapTe B OPUTHHAICTIOCTPOCHA B MaTPUYHOW (opMe: Mo rOpU3OHTaIN NpUBeneHO 24 Tuna
9KOTOIOB, BKJIIOYAIOIINX KPAaTKYI0 XapaKTePHCTHKY penbeda M mouBooOpasyromux nopoxa (tadn. 1), mo
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BEPTUKAIU BbIICICHO 52 KOMIIEKca pacTUTENbHBIX coobiecTB (Tabn. 2). Ha mepeceuenuu sTHx Tpad
PAacIoNIOKEHbl WHAEKCHI COOCTBEHHO JKOCHCTEM. BOJBIIMHCTBO DKOCHUCTEM OTHOCHTCS K MPHPOIAHBIM M
NPUPOJHO-aHTPONIOreHHbIM. OHM  MOIpa3feieHbl Ha TpPU THMA. aBTOMOpGHBIE (JIMTOrCHHBIE),
noxyruipoMopdHbie M THApoMOpdHBIE (TMAPOTEHHBIE) M aHTPONOreHHble. K IOCIeTHUM OTHECEHHI
9KOCUCTEMBI, C(OPMHUPOBABILIMECS IIOJ BO3JEHCTBUEM AaHTPONOIeHHBIX (axkTopoB. OHU OTIMYAIOTCS
HEYCTOWUYUBOCTBIO, T.K. UX CYLIECTBOBAHUE IIOJHOCTBI) 3aBUCUT OT XO3IMCTBEHHOW neArenbHOCTH. K HuUM
OTHECeHbI arpapHbie (C OTFOPOAHBIMH KYJIBTYpaMH M pPYACPAIbHOI pacTHUTENBHOCTBIO) M  CHIIBHO
HapyLICHHbIE IKOCUCTEMBI C PYJePAIbHON PACTUTEIBHOCTHIO B HACEIEHHBIX IIYHKTaX U MECTaX [UINTEIHHOIO
CKOIUICHHUS TOMAIITHUX )KUBOTHBIX (KOLIAPbI, 3MMOBKH, KOJO/IIIBI).

Taduuna 1. AGHOTHYECKHE KOMIIOHEHTBI 9KOCHCTeM coMoHa bynran (nerenna k kapte, Ilpuioxenue 8). Table 1.
Abiotic components of Ecosystems of Bulgan somon (Appendix 8, first number on the map).

Ne Ha
(;(:5 ;:Ie Penped, mouBoobpa3zyromiue moposl
i por)

Cpenne-BbicoTHbIEe TopbI (Bhimie 2000m Hax y./m.)
1. CuIlbHO pacusieHEHHbIE, CKATUCThIE ¢ KAMEHUCTBIMHU OCBIMSIMU
2. Bpricokre MeXTOpHbIE AOJIMHBI, XOJIMHUCThIE, KAMEHUCTO-CYTITHHUCThIC

Huskue u cHukenHbie ropol (10 2000 m Hag v./m.)
3. CuIIbHO pacuieHEHHBIE CKATUCThIE
4, Paznu4Ho pacuieHEHHbIE, KAMEHUCTO-CYTIIMHUCTHIC

X0JIMOTOpbsi, MEJIKOCONOYHHUKH, (hopOepry, ByJKaHUYECKHE KOHYCA
5. PaznuyHo pacuieHEHHbIE, IPUITOIHATHIE, KAMECHUCThIC, MECTAMHU C TIECUYAHBIMHU TUIAIAMU
6. CriaxeHHbIE, ¢ KAMEHUCTBIMH BBIXOJIAMH, YACTUYHO 3aBESIHHEIE IIECKOM
OcTaHubl KPACHOIBETOB, MECTAMH IePeKPLIThIE §232JbTAMH, TPAHUTHLIE HHTPY3UH
7. Kamenucteie, o 10)X0MHAM CYIIECYaHO-CYTIIMHUCTBIC, 3aBESTHHBIC TIECKOM
8. CHIDKEHHBIE, JISTKOCYTJIMHUCTBIC, 3aBEBAEMbIE TIECKOM
Ioaropuble, HAKJIOHHBIE, 1EJIOBHATLHbIE PABHUHBI
9. KpyTo HakJIOHHbIE, pacuiieHEHHbBIE, KAMEHUCTO-IIIEOHUCTBIE, JIETKOCYTITHHUCThIC
10. [Tosoro-HakIOHHBIE, C1a00 pacwieHEHHBIC IIIEOHUCTHIC, JICTKOCYTITUHUCTHIC
IliacToBbIe M0JI0rHe, JIOCKHE, AEJTI0BHATLHO-IPOIIOBHAJLHbIEC H IIPOJIOBHANbHbLIE PABHHHDI
11. [10J10r0-BOJTHUCTEIE U TIOJIOTO-YBAIUCTHIE, CYECUYAHO-TIETKOCYTJIMHUCThIE, TPABEITUCTHIE
12. [Tnockue, MOYTH HE PACUIEHEHHBIE CYIECYaHO-TETKOCYTJIMHUCTBIC U CYTJIMHUCTHIC
13. [os0ro-HAKJIOHHBIE U TUIOCKHUE, JIETKO CYTJIMHHUCTHIE, 3aBEBAEMbIC ITECKOM
14. CHIIbHO 3pPOMPOBAHHBIE YCTYIIbI, C BHIXOJAaMHU KPACHOI[BETOB
0J10BbIE OYIPHUCThI€ PABHUHBI
15. KyueBble Mecku U rnecyanble HAaHOChI, MATIOMOIIHbIE
16. ByrpucTble necyaHnble MACCUBBI, MECTAMHU TIEPEBEBACMbIC
17. Bapxans! u OapxaHHO-TPSIOBBIE TECYaHBIE MACCHUBBI HA TBEPAOI MOBEPXHOCTH
AJLITIOBHAJILHbIE DPABHUHBI
18. PonHukM M 1ONMHBI py4bEB, OOJIOTHBIE TOHMKEHUS, MIIUCTO-CYTJIMHUCTBIE, MECTAMH C TOPHOM
19. I'nmy6oko Bpe3aHHbIE caiipbl 1 KAMEHUCTBIE YILEJNbs, HHOTIA C PY4YbsIMU
20. JloJIMHBI KpYIIHBIX CalipOB, Y4CTO TEPPACUPOBAHBI, C KAMEHHUCTBIM PYyCIIOM
21. Cyxwue JeNbThl U Pa3IUBbI, INIOCKUE KAMEHUCTO-CYTJIMHUCTHIE U CYMEUYaHO-CyTIIMHUCTHIC
O3épHble KOTJOBHHDI

22. ByrpucTbie OKpauHbI C 3aCOJIEHHBIME ONIECYAHEHHBIMHU CYTIIMHKAMU
23. [Tockue AHUIIA BRICOXIIUX 03&P, 3aCONEHHBIC, CYTJIMHUCTHIC, HHOT/Ia ONIECYaHEHHBIC
24. IIiockue U ci1abOBOJIHUCTBIE JHUIIA, HHOTIA 3aJIMBAEMBIE

Ha ocHOBE kKapThl COBPEMEHHBIX SKOCHCTEM U TOTO e KOCMUYECKOTO M300paeHus pa3paboTaHa KapTa
mporieccoB jerpananuu W onycthiHuBanus ([Ipunoxenve 9). Ha sToi kapTe BbIACNEHBI MPHUPOIHBIC U
AHTPOIIOTEHHBIE TIPOIECCHl IECTAOMIM3AMN DKOCUCTEM, NPUBOIAIINE K OIYCTHIHMBAHHIO (J0IIOBEHIE
MPOLIECChl, MHBA3UH ITYCTHIHHBIX BUJOB PACTCHHUM, YTHETCHHE W THUOETh OCHOBHBIX KOPMOBBIX 3JIaKOB,
u3meHenus mous; Ilpunoxenne 10). Ha el Takke OTpakeHbI pa3iMYHBIC BUIbI UCIOJIB30BAHUSA 3EMEb,
SIBJISIFOIIIHECS OCHOBHBIMH (DaKTOpaMH JIETPagalii SKOCHCTEM: CEIbCKOXO03SMHCTBEHHBIN (BBIMAC TOMAIITHETO
CKOTa, OPOIIAaeMOE OTOPOJHOE XO3AHCTBO, IMYHKTHI BOIOIOEB CKOTA); CENbCKOXO3SIHCTBEHHO-CETUTEOHBIH
(ce30HHBIE CTOSHKH OPT, KOIIAPBI, 3aroHbI); CENMUTEOHBIN (MTOCTOSHHBIC HACEIICHHBIC IMyHKTHI,
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TYPUCTUYCCKUE Jareps W KEMIIMHIH); TPAHCIOPTHBIA (TPYHTOBBIE TOPOTHM PAa3IMYHOrO HA3HAYCHHS H
MHTCHCUBHOCTH HCIIOJIb30BaHUS).

OTH KapThl Jaldd BO3MOXKHOCTh TPOCIIEAWTH, NPEXIe BCEro, OCHOBHBIE 3aKOHOMEPHOCTH
NPOCTPAHCTBEHHOIO paCMpeeNieHHs] COBPEMEHHBIX JKOCHCTEM M TPOIECCOB HX JaecTabuimuzanuu. J[is
OCYIIIECTBJCHHS SKOJIOTMYSCKOr0 MOHHMTOPHMHIA OBLIM HCIONB30BaHbl: (oromaan Maciiraba 1:200000,
COCTaBJICHHBIN MO0 KOCMHUYEeCKUM (oTocHUMKaM 1985 r. cheMKHM M KapThl SKOCUCTEM M HX aHTPOIIOTEHHOM
HapyueHHocTH, pazpadoranubie B 1990 r. (T.U. Kazanuesa u I'.H. fIkynun B kH. «DkocucTeMbl MOHronmy,
1995). Bce kapThl BBIIOJHEHBI B OYMa)XHOM BapHaHTE W Ha DIIEKTPOHHBIX HOCHUTEISAX. DTO ITO3BOJIMIO
UCIIOJIb30BaTh TMOAXOABI TeoMH(OpMallMOHHOTO Kaprorpaduposanusi, paspaboranHeie A.M. BepnsHToM
(1997), nns cpaBHUTENBEHOTO aHATM3a YKOCUCTEM W YCTAHOBIICHHS WX JAMHAMUKH 3a mocieanue 10-15 nert,
YCTAaHOBUTh pPa3Mepbl YYaCTKOB OKOCHCTEM, JUIS KOTOPBIX BBISIBICHBI MPOSIBICHHUS IMPOILECCOB
onmycThIHUBaHUS. )i 3TOro Ha OCHOBE 3JIEKTPOHHBIX BapranToB KapT 1990 u 2003 rr. ObUIH MOACYHUTAHBI
IUIOMIAIN BCEX DKOCHCTEM, 3a(DMKCHPOBAHHBIX HA KapTax, a TAKXKE IUIOIIAAN HApyIICHHBIX Y4aCTKOB.

Takum oOpa3oM, 0000IIEHHAS CXeMa JUCTAHIIMOHHOTO KapTorpadUuecKoro MOHUTOPHHIA MPOIECCOB
JiecTaOMITN3aIUH YKOCUCTEM, OCYIIECTBIISIEMOTO HA PETHOHAIEHOM YPOBHE, BKIFOYAJIa JiBa dTara:

1 sran (1985-1990) — nemmdpupoBanue kocMuueckoit napopmanuu 1985 r. chemku, pazpadboTka KapT
9KOCHUCTEM M UX aHTPOIIOTCHHOW HapYLICHHOCTH;

2 sran (2002-2003) — neunmdpupoBanue kocmudeckoi uHpopmanuu 2002 1. cheMKH, pa3paboTKa
AHAJIOTMYHBIX KapT; CpPaBHHUTENBHBIA aHATU3 OJJIEKTPOHHBIX BepcHd pa3paboTaHHBIX KapT, AaHaIH3
KOJINUECTBEHHBIX IOKa3aTeleH, MOJYyYEHHBIX MO0 3THM KapTaM; BBIIBICHHE HEKOTOPHIX 3aKOHOMEPHOCTEH
pacrnpe/ieNieHHs] y4acTKOB JIECTAOMIM3UPOBAHHBIX SKOCHCTEM U TSHICHITHI 3TOTO MpoIiecca.

IIpupoaHblie ycJI0BUS U MPOCTPAHCTBEHHAs] CTPYKTYPa 3KOCUCTEM coMOHa ByJran.

Tepputopuss comoHa bynran wumeer QopMy HENpaBHILHOTO MHOTOYTOJNBHUKA, C BBIJAIOMIEHCS
BEpIIMHOW Ha CeBepe, MMEIIIEH KOOpIWHATHI 44°50"c.m1. u 103°15/ B.A. lOHas rpaHHIla pOXOAUT Ha
TUPOTE 43°45'-43°50"c.1. C rora YYJaCTOK OTpaHUYCH ropamu bormwH-Xsp, OTHOCAIIAMHUCS K CHCTEME
xpebroB ['ypBan-CaiixaH; Ha 3amajae — orporamu rop Apu-borno, otHocsmmxcs k ['obuiickomy Adrato.
loper mocturator Beicotel 2000 M Han yp. mopsa. Broonap mupoTtHo BBITAHYTOro Xxpebrta bormmu-Xsp
¢dopbepru  GOPMHUPYIOT XOJIMOTOPBS, CIIOKCHHBIE KPACHOLBETHBIMH OTJIOXKEHHUSIMH, KOTOpBIE B LIEHTpE
JOCTHTAlOT 3HAYUTENBHON BBICOTHI, a K 3amajy ¥ BOCTOKY CHIIKAIOTCSl N0 HEBBICOKHUX BO3BBIIIEHHOCTEH.
Brnons oxpaumnsl Apu-bormo mpotsnHynace nemouka (opOeproB, 00pa3oBaHHBIX —BYJIKAaHHYECKHMHU
nopogaMu. TpeliuHHbIE M3MUSHUA 0a3aJbTOB M KOHYCOOOpa3Hble OCTaHLbl B (OpPME MOTYXLIMX
«BYJIKAHYHMKOB» PACIIOJIO’KEHBI TAKXKe 110 00pTaM LIEHTPaIbHOHN JEeNpeccuy, pa3aessiomei npearopbs Api-
Bormo u borumu-Xsap. K Boctoky oT Apu-bormo MecTHOCTh MIMPOKMMH CTYHEHSMH OITyCKaeTcs K
JETPECCUH TMEPUOINUECKH ITEPECHIXAIONIET0 03epa YIaH-Hyp, @ BO BIaXKHbIE TOABI MOMOIHAEMOTO BOAAMH P.
OfirumH-TOJI, KOTOpasg OepeT Hadajlo B ToOpax XaHras. OJTa paBHHHA OCJOKHEHA HEOOJIBITIMHI
BO3BBIIIEHHOCTSIMH C BBIXOJIAMH TPAHUTOB, MPAMOPH30BaHHBIX W3BECTHAKOB JIHOO CI0KEHHBIX 0a3abTaMu.
DTy yacTh TEPPUTOPHUH MOXXHO CUHMTaTh CaMOW BOCTOYHOW OKOHeYHOCThIO Mommubl O3ep. BricoTHble
ormetkn o3epa He mpebimator 1008-1010 m H.yp.M. I[lpenropes xpebra borumu-Xsp Taxke IMMOIOTO
MOHMKAIOTCSI K CEBEPY U CeBepO-BOCTOKY. OT ceBEpHON 4acTH ydyacTKa 3TH NIPEArophbs OTAEISIET BBITAHYTasI
C I0ro-3amaja Ha CeBepO-BOCTOK AEMPECCHs, MECTAMU C OCTaTKaMH COJICHBIX 03€PKOB. 3HAYHMTENIbHASI YacTh
TEPPUTOPHUHN COMOHA pacroyiokeHa Ha abcomoTHIX BbicoTax 1100 —1200 M, HO MakcHMAaNBHBIN TIepena
BeicoT nocturaer mout 1050 m. CosoHuakoBasi Jienpeccusi, MApKUPYIONMash TEKTOHUYECKUE pPas3IoMBl,
pasznensirone xpedthl ['obuiickoro Antas (Apu-bormo) u I'ypBan-CaiixaH, ¥ BCsl ApPEBHSSL KOTJIOBHHA
Vi1aH-Hypa cOnpOBOXKAAETCSI MACCUBAMH OYTPUCTBIX ITECKOB.

Ha TeppuTOopuM cOMOHa IIUPOKO PACHpPOCTPAHEHbl CyIecyaHble M II€CYaHbIE OTJIOXKCHUS, B
3HAYUTENFHON CTENeHW MEeOHUCThIe, a B MecTaX BBIXOAAa TPAaHUTHBIX MHTPY3UH HIM 0a3albTOBBIX JIaB
kameHuctele. Lllupokoe pacmpocTpaHeHHE MOYBOOOPA3YIOIIUX MOPOA JIETKOTO TPaHyJIOMETPUYECKOTO
COCTaBa, IpeACTaBICHHBIX JEeT0BUAIBHO-TIPOTIOBHATIBHBIMU OTJIOKEHUSIMH, CIIOCOOCTBYIOT
WHTEHCU(UKAIIMH DOJIOBBIX mporeccoB. OTcroma pazHooOpazne HopM MeCYaHbIX CKOIUICHHH: 0T HEOOIBIINX
OYTrOpKOB - «TOMOKOB», y KYCTOB WJIM JACPHHH PAaCTCHUH, 10 OTIAEIBHBIX OapXaHOB W OapXaHHO-TPSIOBBIX
MacCHBOB.

BaxHbIM TpUPOAHBIM (QaKTOpOM (OPMHPOBAHMS DKOCHUCTEM M HMX IMPOCTPAHCTBEHHOW CTPYKTYPHI
SBJISIFOTCSI THAPOTEOJIOTMYECKUE YCIOBUS: TIIyOWHA 3aJieTaHus U CTelIeHb MUHEPAIN3allii TPYHTOBBIX BOII.
i 3TOro COMOHa XapakKTEpHO PacHpOCTPAaHEHHWE MPECHBIX TPYHTOBBIX BOJ B IECUYAHHKAX MEJIOBOTO
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BO3pacTa M CalpoBBIX OTIOKCHUSIX, KOTOPbIE MECTaMH pa3rpysKaroTCs B BHUAE POTHHKOB. MHHepamu3amus
BoJ m3Mensiercs ot 0.3, B mpearopesix, g0 3.5 r/n u Gojee - B COJOHYAKOBBIX ICTPECCHAX U MO OKpauHEe
o3epa Yian-Hyp. CocTaB BOA COOTBETCTBEHHO M3MEHSETCS: OT THMIPOKApOOHATHBIX KaJbLHMEBO-MarHUEBhIX,
70 XJIOPUAHO-CYNb(paTHBIX HATPHEBBIX. B OCHOBHOM, I'pYHTOBBIE BOBI, NPUTOAHBIC U MUTHS, B caipax
3aneraroT Ha riyoune ot 0.5 mo 2.5 M. Ho mns BomocHaOXeHMs LIEHTpa COMOHA — Ioceika bynaran u
OpOIICHUSI OTOPOJIOB HCIIONB3YIOTCS BOJBl HCTOYHUKOB, PACMOJOKEHHBIX BIOJb YCTyHa IIIaCTOBOM
PaBHUHBI, CJIO)KEHHOW TTeCUaHHUKAMHU.

O6mas mromans comMoHa cocraBusier 7589.0 kB. kM'. B mpHPOXHOM OTHOIICHWH, B PABHHHHOH M
NPEATrOPHOM YacTH COMOHA BBICIACTCS TPH TMOJ30HBI. OT CYXHMX M OIYCTBIHEHHBIX CTeNeld - [0
OCTEITHEHHBIX MycThIHb (DKocucTeMbl Monromnuu, 1995, Ilycreinnbie crenu, 1981). Cyxue u ommycThIHCHHBIC
CTEIU XapaKTePU3YIOTCST HAUOOIBIINM IS PErHOHa KOMUUECTBOM atMochepHbix ocaakos (oT 130 go 150-
200 wmwm/rom). MHMupmexkc cyxoctm ~— 7.1-7.3. PacTWTensHOCTH  TpEICTaBI€Ha  COOOIIECTBAMH
MEJIKOICPHOBHHHBIX 3JIAKOB M JEPHOBUHHOTO JIyKa C y4acTHEM KYCTapHHKOB Ha KalITaHOBBIX U CBETJIO
KaIlITAHOBBIX MOYBaX, 4YacTO HIEOHUCTBIX, MECTaMH KapOOHATHBIX. [lOJYIyCTBIHM WM IyCTHIHHBIE
smakoBHUKH (PaukoBckast, 1989) nmeror yxxe Menbinee KomuuectBo ocaakos (110-130 mm/rox) ¢ mHIEKCOM
cyxoctu [.4-7.7. PacTUTenbHOCTh TMpeACTaBIe€HA TaKXKe MEJIKOJAEPHOBUHHBIMU 3JIaKaMHU W JyKaMH, C
ydacTHeM IyCThIHHBIX BuoB (Anabasis brevifolia, Ephedra sinica) na OypbIx mo4Bax, CHJIBHO IIEOHUCTHIX.
OcTenHeHHbIe ITyCTBIHK MOIYYal0T yXe ToybKo okono 105 mm/ron ocankoB mpu mHAekce cyxoctu 9.4. B
pacTUTETHbHOM TIOKPOBE JOMHHHPYIOT COOOIIECTBA MYCTHIHHBIX pAacTeHHWH, 37aKH M JIyKH 3aHAUMAIOT
BTOPOCTETICHHBIE MO3HMLMH, XOTS MOCTOSHHO NPHCYTCTBYIOT. [lOYBBI MpencTaBieHbl Pa3HOBUIAHOCTSIMHU
naneBo-0yporo tuna (ITycreiansie crenu, 1981).

[IpocTpaHCTBEHHAss CTPYKTYpa SKOCHCTEM XapaKTepU3yeTcs TpeMs OCHOBHBIMH OCOOCHHOCTSIMH,
OIIPEEISIOINME UX Pa3HOOOpa3ue:

1) Hanuume MOYTH BCEX THIIOB KOCHCTEM, BCTpevaroiuxcs Ha teppuropuu CeBepHoit ['o0w;

2) JNOMHHHUPOBAaHHE SKOCHCTEM PaBHHH, YTO OTpa)kaeT OOIIYI0 TEHICHIMIO B ['00M, r/ie paBHUHHBIC U
KOTJIOBUHHBIE SKOCHCTeMbI 3aHuMaroT /0% ruiomaau; paBHUHBI, YCIOKHEHHbBIE Menkoconounukamu — 20%,
a HU3KHUE U cpeiHe BhIcoTHBIE Tophl Becero 10% (EBctudees u ap., 1992);

3) uHBepcHs IMOI30HATBHBIX THIOB 3KOCHCTEM, MpPEAOIpeielsieMast PaciooKEeHHEM B F0KHOM 4acTu
coMoHa TopHBIX XpebToB ['ypBaH-CalixaHa.

WHBepcust mpoCcTpaHCTBEHHON CTPYKTYPHI 9KOCUCTEM OYEHBb OTUETIUBO MPOSBIIETCS MPH ABHKEHUU C
fora or xpebra bormmH-Xsp k ceBepy. Tak, B I0)KHOWH 4acTH coMOHa bynraH B IUIAKOPHBIX YCIIOBHSX
HaOIroIaeTesl cIenyromas CMeHa 3KOCHCTEM, OXapaKTepHU30BaHHbBIX MO PACTHTEILHOCTH

1. omycTBIHEHHBIE CTEIH, MIPEICTABICHHBIE KOBBUTLKOBO-TYKOBBIMU 3KOCHCTEMaMU, MECTAMHU C H3CHEM
(Kochia prostrata) Ha cBeTJIO KalITaHOBBIX JIETKOCYTJIMHUCTBIX M CYNIECYaHBIX IEOHUCTHIX ITOYBaXx;

2. TyCTHIHHBIC 3JIAKOBHUKH (MJIM TOJYIYCTBIHHBIE 9KOCHCTEMBI) C  JIYKOBO-KOBBUIBKOBBIMH,
KOBBUTbKOBO-astHueBbIMU (Ajania fruticulosa - Stipa gobica) cooOmiecTBamMu U MOBCEMECTHBIM Y4acTHEM
KaparaH U TepecKeHa Ha OypbIX JyTKOCYTJIMHHUCTBIX M CyNeCYaHbIX IEOHUCTHIX T0YBaXx;

3. OCTEHMHEHHBIE yCTBIHH, 9KOCHCTEMbI KOTOPBIX MPeICTaBICHbI KOBBLIBKOBO-0ariypoBsiMu (Anabasis
brevifolia- Stipa gobica), peamriopueBo-6ariaypossiMu (Anabasis brevifolia — Reaumuria songarica) ¢
HEMPEMEeHHBIM y4acTueM KycrapHukoBoro BbioHka (Convolvulus gortschakovii), xypuasku (Atraphaxis
pungens), kaparaH Ha NajeBO-OyPbIX CYTIIMHUCTBIX H JIETKOCYTJIMHUCTBIX IIEOHUCTBIX TOYBAX.

OO0mIyr0 KapTUHY WHBEPCHOHHON MPOCTPAHCTBEHHOM CTPYKTYPHI 3KOCHCTEM OCIIOXKHSIIOT daaduaecKue
BapUaHThI, 00pa30BaHHbIC IETPOGYUTHBIMU U IICAMMOGHUTHBIMU TPYIIIIAMH PACTUTEILHBIX co00IIecTB. Cpenu
HUX JOMHHHPYIOT KCepO(UTHOMONBIHHO-MAPHOIMCTHUKOBO-ToCcTOBBIe (Brachanthemum gobicum -
Zygophyllum xanthoxylon — Artemisia xerophytica), xoBsutskOoBO-TOCTOBEIE (Brachanthemum gobicum —
Stipa gobica), cepedbpucroxaparanossie (Caragana korschinskii) u cakcaymnossre (Haloxylon ammodendron)
sKoCHCTeMbl. Ha OyrpuCTBIX MecKaxX MPEHMYIIECTBEHHO JIOMUHHUPYIOT KaparaHHHUKH, HA Pa3BEBAEMBIX
y4acTKax — ¢ y4acTheM THIudHbIX mcammoguToB (Elymus racemosus, Agriophyllum pungens). Otaensabie
OapxaHbl M HMX CKOIUICHHS YacTO COBCEM JIMIICHBbI pacTuTeibHOCTH. Ha Oyrpucthix meckax mo Oopram
COJIOHYAKOBO¥ JICTIPECCUU PACIPOCTPAHEHBI BBICOKOCTBOJIBHBIC CAKCAYJIbHUKH, HHOT/IA C YYaCTHEM

! HekoTopast HEeTOYHOCTh B OOIIEH IUiomaau coMoHa bynraH cBs3aHa ¢ aqMHUHHCTPATUBHBIMH H3MCHCHUSIMH T'PaHHUII
nocire 1990 r.
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tamapukca (Tamarix rammosissima) u cenurpsiaku (Nitraria sibirica).

Ta6auna 2. buoTtnueckre KOMIIOHEHTHI 3KOCHCTEM COMOHA bBynraH (jereHaa K Kapre: BTOpbE HUQPHI MOCITE
touky, [punoxenue 8). Table 2. Biotic components of Ecosystems of Bulgan somon (Appendix 8, second number,
after point, on the map).

Ipuponunie, aromopdusie (Natural, automorphic)
YMepeHHO 3acynuiHBbIe cTen Ha TéMHO-KamTanoBbIx nousax (Moderate dry steppe on dark chestnut soils)
1. Festuca valesiaca, Oxytropis tragacanthoides plant aggregation; 2. Festuca valesiaca + herba petrophytica plant aggregation on gentle slopes and
Juniperus sabina thicket on steep rocky slopes
Cyxue crenu Ha KamraHoBbIx nousax (Dry steppe on chestnut soils)
3. Krasheninnikovia ceratoides + Caragana leucophloea - Festuca valesiaca + Agropyron cristatum on steep slopes, Ephedra przewalskii - on rocky
outcrops; 4. Stipa gobica + heteroherbacea on hills with Stipa krylovii + Agropyron cristatum + heteroherbacea in hollows; 5. Caragana
leucophloea, Caryopteris mongolica, Krasheninnikovia ceratoides (on steep slopes) - (Stipa gobica + S. krylovii + Agropyron cristatum +
heteroherbacea) - on gentle slopes
OnycTeIHEHHBIE CTENH HA CBeTJI0-KamTaHoBbIX mouBax (Desertification steppe on light chestnut soils)
6. Caragana leucophloea, C. bungei - Amygdalus pedunculata + (Agropyron cristatum + Stipa gobica + S. krylovii); 7. Herba petrophytica -
Anabasis brevifolia on rocky outcrops and Caragana leucophloea, C. pygmaea - (Stipa gobica + S. krylovii + heteroherbacea) in hollows; 8.
Caragana leucophloea, Amygdalus pedunculata, Krascheninnikovia ceratoides - (Stipa gobica + S. krylovii + Allium polyrrhizum + Agropyron
cristatum) on slopes and hollows, and Amygdalus pedunculata + Caragana leucophloea - on rocky outcrops; 9. Kochia prostrata, Ephedra sinica -
(Stipa gobica + Allium polyrrhizum), Allium polyrrhizum + Stipa gobica + Ephedra sinica (locally); 10. Ephedra sinica, Convolvulus ammanii
(locally) - (Allium polyrrhizum + Stipa gobica); 11. Stipa gobica + Allium polyrrhizum + Artemisia frigida on slopes and Stipa breviflora + S. gobica
+ Allium polyrrhizum in hollows
IycTeinnble 31aK0BHUKH Ha Oypbix mouBax (Desert grassland on brown soils)
12. Krascheninnikovia ceratoides, Caragana korschinskii - (Stipa gobica + Allium polyrrhizum, Stipa gobica + Allium polyrrhizum + Ajania
fruticulosa); 13. Ephedra sinica + Krascheninnikovia ceratoides + Stipa gobica + Ajania fruticulosa, Stipa gobica + Ephedra sinica + Convolvulus
ammanii; 14. Krascheninnikovia ceratoides, Caragana korshinskii, Ephedra sinica - (Stipa gobica + Allium polyrrhizum + Artemisia frigida) with
Artemisia scoparia, around weakly incut sairs; 15. Zygophyllum xanthoxylon, Caryopteris mongholica - (Stipa gobica + Allium polyrrhizum +
Anabasis brevifolia); 16. Ajania fruticulosa +Stipa gloreosa, Stipa gobica, Krascheninnikovia ceratoides - (Ajania fruticulosa + Stipa gobica +
Allium polyrrhizum); 17. Krascheninnikovia ceratoides, Caragana korschinskii, Zygophyllum xanthoxylon - (Ajania fruticulosa + Stipa gloreosa,
Stipa gobica + Artemisia xerophytica + Allium polyrrhizum; 18. Rarefied thickets with Caragana korschinskii + Krascheninnikovia ceratoides and
Allium polyrrhizum +Stipa gobica, S. glareosa; 19. Krascheninnikovia ceratoides - (Caragana korschinskii + Artemisia xerophytica + Stipa gobica)
on fixed sands and Calligonum mongolicum, Elymus racemosus, Agriophyllum pungens - on deflated places.
OcrenHénHbIe MYCTHIHM HA NMaIeBO-0ypbIx nmouBax (Steppization desert on pale-brown soils)
20. Caryopteris mongholica, Olgaea lomonosovii, Zygophyllum xanthoxylon on rocky outcrops, Krascheninnikovia ceratoides, Caragana
korschinskii - (Anabasis brevifolia + Ajania fruticulosa + Stipa gobica) on sandy drift; 21. Anabasis brevifolia + (Salsola passerina + Reaumuria
songarica) + Stipa glareosa, S. gobica in hollow with Caragana leucophloea, C. korshinski , Caryopteris mongholica, Heteropappus altaicus on
rocky outcrops; 22. Rarefied thickets with Caragana leucophloea, Krascheninnikovia ceratoides, Atraphaxis pungens, Caryopteris mongholica and
Stipa gobica, S. glareosa; 23. Stipa glareosa - (Sympegma regellii + Anabasis brevifolia + Stipa gobica) with petrophyticae (locally); 24. Stipa
glareosa, S. gobica - (Anabasis brevifolia + Convolvulus gortschakovii, Atraphaxis pungens, Asterothamnus centrali-asiaticus, Reaumuria
songarica); 25. Salsola passerina - (Anabasis brevifolia + Stipa glareosa, Anabasis brevifolia + Stipa glareosa + Allium polyrrhizum); 26.
Brachanthemum gobicum + Zygophyllum xanthoxylon - Artemisia xerophytica, Brachanthemum gobicum + Stipa glareosa; 27. Agriophyllum
pungens on harchans and Bassia dasyphylla, Zygophyllum xanthoxylon, Krascheninnikovia ceratoides, Haloxylon ammodendron around packed falls.
Ipupoausbie, coueranue asTomopdubIx U ruapomopdusix (Natural,automorphic and hydromorphic)
Hycmbmubze 3/1AKOBHUKU HA 6yphzx nousax u 0CMenHéHHvle nycmolHu HA naﬂeeo-ﬁypmx noueax
(Desert grassland on brown soils and steppe desert on pale-brown soils)
28. Haloxylon ammodendron + (Atraphaxis pungens, Salsola passerina, Reaumuria songarica) + Stipa glareosa; 29. Caragana korschinskii +
Haloxylon ammodendron + Zygophyllum xanthoxylon + Nitraria sibirica; 30. Agriophyllum pungens, Elymus racemosus, Calligonum mongolicum -
(Haloxylon ammodendron + Nitraria sibirica); 31. Caragana korshinskii, Zygophyllum xanthoxylon, Krascheninnikovia ceratoides - (Stipa glareosa
+ Allium polyrrhizum + Haloxylon ammodendron); 32. Zygophyllum xanthoxylon - (Caragana korschinskii, Haloxylon ammodendron, Nitraria
sibirica + Haloxylon ammodendron); 33. Achnatherum splendens - (Neopallasia pectinata+ A. dracunculus + Krascheninnikovia ceratoides,
Caragana korschinskii , Amygdalus pungens [locally]); 34. Achnatherum splendens, Artemisia scoparia - (Stipa gobica + Ajania fruticu-losa +
Krascheninnikovia ceratoides, Caragana korschinskii; 35. Krascheninnikovia ceratoides, Ephedra sinica, E. przewalskii - (Allium polyrrhizum +
Stipa gobica) with Achnatherum splendens aggregations; 36. Heteroherbacaea + Stipa gobica, Achnatherum splendens and Amygdalus pedunculata,
Caragana leucaphloea, Atraphaxis pungens, Caryopteris mongholica, Asterothammus centrali-asiaticus; 37. Artemisia pectinata, A. intricata,
Ephedra sinica, Krascheninnikovia ceratoides - (Stipa gobica + Allium polyrrhizum with Achnatherum splendens aggregations; 38. Haloxylon
ammodendron - Salsola passerina, Reaumuria songarica, Zygophyllum xanthoxylon;
Ipupoxusie u anTponorenno-npupoausie, ruapomopdunie(Natural and anthropogenic-natural,hydromorphic)
Topusie cremn (Mountain steppe)
39. Achnatherum splendens, Stipa inebrians with pratum variiherbosum + herbae nocentes (ruderalis) - Urtica cannabina, Hyoscyamus niger,
Peganum nigellastrum
OnycreiHeHHBbIE cTenn u ocTenuénnbie mycThinn (Desertification steppe and steppization desert)
40. Communitys complex with Achnatherum splendens, Iris lactaea, Carex sp. + Agrostis mongholica + Hordeum brevisubulatum, and hummocky
marsh (palus salebrosa); 41. Haloxylon ammodendron + Bassia dasyphylla + plantae ruderalis; 42. Kalidium foliatum, K. gracile with Anabasis
brevifolia, Salsola passerina, Reaumuria songarica; 43. Kalidium foliatum, Haloxylon ammodendron - (Salsola passerina + Reaumuria songarica);
44. Nitraria sibirica + Achnatherum splendens, Nitraria sp. - (Achnatherum splendens + plantae ruderalis); 45. Iris lactae, Achnatherum splendens
+ Hordeum brevisubulatum with Phragmites australis, and Tamarix laxa (locally); 46. Kalidium foliatum, Reaumuria songarica - Haloxylon
ammodendron with Nitraria sibirica, Nitraria sp. - Haloxylon ammodendron; 47. Kalidium foliatum, K..gracile aggregations; 48. Phragmites
australis - Kalidium foliatum
AnTponorennsie, moayruapomopdunie (Anthropogenic, halfhydromorphic)
49. Salsola collina, Atriplex laevis, Chenopodium acuminatum, Ch. album + Corispermum mongolicum, Peganum nigellastrum, Urtica cannabina,
Hyoscyamus niger (around sheep-folds); 50. Salsola pestifera, Chenopodium album, Corispermum mongolicum with Achnatherum splendens +
Nitraria sp. (around springs and wells); 51. plantae ruderalis, rarely with Ulmus pumila, Populus sp. (in settlements); 52. Irrigated vegetable garden
with ruderal plants around.
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B neHTpanbHON 4YacTH JOBOJBHO IIMPOKO PACTIPOCTPAHEHBI HKOCHCTEMBI C MECYAHBIMUA HAHOCAMH Y
KyCTOB KaparaH, TepecKeHa W p., a Ha KaMEHHCTO-IICOHUCTBIX y4acTKaX OOBIYHBI COUCTAHHS ASHUCBO-
KOBBUIBKOBBIX TPYNIIUPOBOK C 3apocisiMu d¢enpel. Haumbonee ueTkas HPUypOYCHHOCTh JKOCHUCTEM
pPa3NUYHBIX 91aQUYECKUX BApHAHTOB MPOCICIKUBACTCS B OCTCIMHEHHBIX MYCTBIHAX HA CKJIOHAX
MEJIKOCOTIOYHUKOB ¥ HEeOONBINUX BO3BBHIMICHHOCTEH. Tak, Ha OSJIIOBHH MPaMOPHU30BAHHBIX HW3BECTHSIKOB
pacnpocTpaHeHbl KOBBUTBKOBO-TEPECKEHOBO-assHUEBbIC PACTUTEIbHBIC COOOIECTBA; HA AJIOBUHM CIAHICB —
KOBBLIbKOBO-00pOy 1ypranoBo-6armypoBsie (Anabasis brevifolia — Salsola passerina — Stipa gobica); a Ha
TPAHUTHBIX HHTPY3HUSIX Hawboyiee OOBIYHBI KyCTApHHKOBBIC 3apOCin KaparaHsl cBeTiokopoi (Caragana
leucophloea), mummans (Amygdalus pedunculata), xypuaBku (Ataphaxis pungens), wacto ¢ yd4acTHeM
Caryoptheris mongolica, Asterothamnus centrali-asiaticus.

I'eonmoro-reomMophonoruyeckre u TUAPOreONIOTHICCKUE YCIOBUS MPEAONPEACTHIN TAKKE 0COOCHHOCTH
pacrpeseneHus THAPOMOPGHBIX dKocucTeM. Tak, mpeAaropbs bornuH-Xsp U 1IacTOBbIC paBHHHBI K CEBEPY
OT HEro OTPaHHYEHBI YCTYNOM, BBICOTON 10-12 M, B/I0JIE KOTOPOTO BRIKJIMHUBAIOTCS TPYHTOBBIC BOJIBI B BH/IC
POJTHUKOB HITH 3200JI0YCHHBIX y4acTKOB. K HUM MpuypoveHbl THAPOMOPGHBIC SKOCHUCTEMBI, PACTHTEIBHOCTh
KOTOPBIX TIpeACTaBiieHa codetanusmu coobrmects cemmrpsaku (Nitraria sibirica), mopuca (Achnatherum
splendens) u myroBo-60J0THOTO Pa3sHOTPaBhS, 4 B HEKOTOPHIX MECTaxX - JaKe THITHYHBIX HU30BBIX OOJIOT C
yuactuem Halerpestes sarmentosa, Phragmites australis. TI'mapomopdHble U moayruapomopgHbie
9KOCHUCTEMbI IPUYPOUCHBI TAKKE K COJIOHYAKOBBIM JICTIPECCHSM, calipaM U OKpauHaM IMECYaHbIX MACCHBOB.
Ha cosoHuakax pacnpocTpaHeHbl SKOCUCTEMBI C Pa3peKEHHBIM PACTUTEIBHBIM MOKPOBOM, MPECTABICHHBIM
notamraukoBeiMu  (Kalidium foliatum, K. gracile), cakcaynoBeIMH M CETMTPSHKOBBIMHU TPYHIHPOBKAMHU.
DKOCHCTEMEI CaipoB BBIAEISIOTCA Oiaromaps sctparoHoBo-maprcoBsiM (Achnatherum splendes — Artemisia
dracunculus) TpynmupoBKaM B OIMYCTHIHEHHBIX M CYXHX CTEISIX Ha OT€ ydacTKa M CEIUTPSIHKOBO-
cakcayJIoBbIM — Ha ceBepe. Takue caiipbl YeTKO M OJHO3HAYHO BBIJCISIFOTCS HA KOCMHYECKOM I[BETHOM
HU300pKECHUU MO0 APKO 3eNeHOMY (HOTOTOHY. JIMIIL OYEHb BBHIMOJIOKCHHBIC CAWPBl U MX CyXHUE JCTbThI C
KaMEHHCTHIMH JHUIIAMU U pa3peKeHHBIMH TPYNIHPOBKaMK mosbiaei (Artemisia scoparia, A. dracunculus),
mpuca u oxHodetHux consuok (Coryspermum mongolicum, Bassia dasyphylla, Salsola monoptera, S.
passerina) UMeET Ha CHHUMKE pAaCIUIbIBUaThie OuyepTaHus HHOTO (oToToHAa. Il0 OKpaWHaM MecuaHbIX
MacCHBOB 4YacTo pacrosararorcs 3apociu upuca (Iris lactea) ¢ yuactuem mdprica, Wid BBICOKOCTBOJIBHOTO
cakcaya.

B pacnpeneneaun ruapoMophHBIX SKOCHCTEM OCHOBHOE 3HAYCHUE UMEIOT YCJIOBHS BOJHOTO MHUTAHHS
UX PACTHUTEIBHOCTH H XapaKTep 3aCOJICHUsT KOPHEOOUTAEMbIX TOPH3OHTOB MOYB. [10 3TUM MpHU3HAKAM MOMXKHO
BBIJICJIUTH TP OCHOBHBIE TPYIIIIBI 3THX KOCHUCTEM:

1) momyrunpoMop@HbBIE 3KOCUCTEMbI IPEUMYIIIECTBEHHO MEpU(PEPHUN COJIOHYAKOB; PACTUTEIBHOCTh MX
mpejcTaBieHa 0armypoBo-60p0y1ypraHoBO-peaMIOpPUEBBIMH, CAKCAYTI0BO-00pOY 1ypraHOBO-peaMIOPUEBBIMU
COO0IIeCTBAMH, MHOT/IA C YYaCTHEM IOTAIIHHUKA, CaKcayja WM CEJIUTPSHKH Ha COJOHYAKOBBIX MOYBAX C
XJIOPUAHO-CYJIb(ATHBIM WU CYJIb()aTHBIM 3aCOJICHUEM;

2) ramoruapoMop(HbIC IKOCUCTEMBI JTHUII COJOHYAKOBBIX BIAJMH; UX PACTUTEILHOCTh MPEACTABICHA
MPEUMYIIECTBEHHO MOTAIIHUKOBBIMHA TPYIIHMPOBKAMH, HWHOTNIA C YYaCTHEM CEIUTPSIHKH, PEaMIOpHH U
cakcayJsia Ha XJIOPUIHO-CYJIb(ATHBIX COJOHYAKAX;

3) rauKOrHAPOMOP(HHBIC SIKOCHCTEMbI YYACTKOB C HETTyOOKHM 3aJieraHHeM MPECHBIX MPYHTOBBIX BOJ
WIA BBIXOJAa WX Ha IMOBEPXHOCTh; JIOMUHHPYIONIEEC MOJOKEHUE B PACTHTEIBHOM MOKPOBE 3aHUMAIOT
JIDPUCOBBIC C y4YacTHEM JIYTOBOTO Pa3HOTPABHUS, CEIMTPSIHKOBO-IIPUCOBBIC W HPHCOBBIC COOOIIECTBA U
Pa3HOTPaBHO-371aKOBO-0COKOBbIe Jyra (¢ ywactuem Carex reptabunda, C. pediformis, Hordeum
brevisabulatum, Puccinellia tenuiflora, Halerpestes sarmentosa, Phragmites australis); stu skocucTeMsl
00pa3yroT OOBIYHO DKOJNIOTHUECKHE PSJbl MO0 Mepe VYIayOJieHHs TPYHTOBBIX BOJl W YBEIUYCHUS
HOBEPXHOCTHOTO 3aCOJICHUS MTOYB.

Pacnipenenenue skocucteM, mpociexuBaemoe mo kapre ([Ipumoxkenue 8), mmeer psii xapakTepHBIX
4epT, MOMUMO YK€ yIoMHHaBIneiics naBepcun. OJMHOW U3 TaKUX 4epT MOXKHO CUMTATh JOMHHHUPOBAHUE B
KQXIO0H TOA30HE OAHON-IBYX 3KOocHCTeM. Tak, B OMYCTBIHGHHBIX CTEISIX, O0IIas IUIOIIAab KOTOPBIX
cocraBisier 496.72 KB. KM, TOCHOJCTBYIOT 3KOCHUCTEMBI C KOBBUIBKOBO-JIyKOBBIMH COOOIIECTBAMH Ha
CBETJIOKAIITAHOBBIX JIETKOCYTJIMHUCTBIX M CyllecuaHblx mouBax. OHU 3aHMMarOT 0ojiee 70% Bceit miormamu
aTuX creneii (Tadi. 3). B moJ30He MyCTHIHHBIX 371aKOBHUKOB (TTOJYITYCThIHD) TOMHHUPYIOILIYIO POJb UTPAIOT
9KOCHCTEMBI C XOJIOAHOMOIBIHHO-TYKOBO-KOBBUIBKOBBIMU COOOIIIECTBAMU C YYAaCTUEM KaparaH M TepecKeHa
Ha OYpBIX JISTKOCYTNTMHHUCTBIX U CYMECYaHBIX IICOHUCTHIX MOYBaX. DTH 3KOCHUCTEMBI 3aHUMAIOT TLIOMIAh
1098.02 kB. kM. [1o OTHOIIEHHUIO K TIO30HE, IIOIIA1s KOTOPO# cocTapisieT 2299,02 KB. KM, 3TH 3KOCHUCTEMBI
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3aHUMAIOT MOYTH MOJOBUHY e TeppUTOpuH. [10YTH BTpOE MEHBIIYIO TUIONIAIh 3aHUMAIOT SKOCHCTEMBI C
JIyKOBO-KOBBLUIBKOBO-asTHUEBBIM [TOKPOBOM, MIPUYPOYCHHBIE K OYBaM C OJM3KUM 3ajeraHieM KapOOHATHOTO
npoiroBusi. [loduTn Takasi ke KapTUHA MPOCIESKUBACTCS U B MOA30HE OCTCMHEHHBIX MYCTHIHb, IUIONIA/IbIO
2450.51 xB. kM. 37eCh JOMHUHHUPYIOT 3KOCHUCTEMBI C KOBBUIBKOBO-OAriypOBBIMH H JIYKOBO-KOBBLUTBKOBO-
OarnmypoBbIMH (DUTOIIEHO3aMM, 4YacTo ¢ ydactmeMm Salsola passerina ma mameBo-Oypbix mouBax. OHH
3anuMaroT cBeimie  30% IUIOIIagM  COMOHA. 3HAYUTENBHYHO pOJIb HUIPAalOT TaKkKe 3KOCHUCTEMBI C
KCepO(UTHOIOIBIHHO-TOCTOBBIMH, ~ KOBBUTBKOBO-TOCTOBBIMH,  CakcayJoBo-xoWporoBeiMu  (Potaninia
mongolica — Haloxylon ammodendron co Stipa glareosa) coobmiecTBamMu Ha ydacTKaX C DOJOBBIMH
HAaHOCAMH Pa3HOW MOIIHOCTH. DTH 3KOocHcTeMbl 3adukcupoBaHbl Ha 20% TeppUTOPHUU OCTEITHEHHBIX
MYCTHIHB.

Ta6suma 3. [Tnomaay 1 K0JeBOe COOTHOIIEHHE SKochcTeM comona Bynran. Table 3. Areas and parts correlation of
ecosystems in Bulgan somon.

TwuIbl SKOCHCTEM Wunexcsl | [Tnomans JHons
9KOCHCTEM|9KOCUCTEM, | IKOCHUCTEM,
KM’ %
[Ipuponusie aBTOMOphHBIE YMepeHHO 3aCyNUINBBIC CTENH Ha TEMHO-KAIITaHOBBIX 1-2 139.95 1.84
HOYBax
Cyxue creny Ha KallTaHOBBIX [10YBAX 3-5 149.84 1.98
OnyCTHIHEHHBIE CTENH Ha CBETIO-KAIITAHOBBIX IOYBAX 6-11 496.72 6.54
[TycThIHHBIC 37TAKOBHUKH Ha OYPBIX MOYBAX 12-19 2299.02 30.29
OcTenmHeHHBIE MyCTHIHU Ha MaJIeBO-0YPHIX NOYBAX 20-27 2450.51 32.28
[Ipuponnsie, coueranme [lycTrIHHBIE 3TaKOBHUKH Ha OypBIX MOYBAX, 28 - 38 1400.71 18.44
aBTOMOP(QHBIX ¥ THAPOMOPQHBIX | OCTEIHEHHBIC ITyCTHIHU Ha MAJIEBO-OyPBIX IOYBAX
[IpupoaHbIe ¥ aHTPONIOTEHHO- I'opHele crenu 39 74.11 0.98
HpUPOAHEIE, THAPOMOPp(HEIE OnycThIHEHHbIE CTENU M OCTEIIHEHHBIE TYCTHIHU 40 - 48 535.55 7.05
AHTpPOIOTeHHEIE, Pynepasnbhbie coobuiecTBa 49 - 52 43.18 0.58
MOIYTHIPOMOpdHBIE
OO6I1as mwIoIamb SKOCUCTEM 7589,57 100

Bonwpmoe pa3HOOOpa3me cO3Mal0T IKOCHUCTEMBI, KOTOPBIE HMEIOT CHEIU(pUIECKHE SKOTOHBL OHH
cocTaBysifoT moutu 0% BBIIEIEHHBIX 3KOCUCTEM, XOTS IUIOIIAh KaXK/I0W U3 HUX HE TpeBbIimacT 2% oT Bcel
miomaan coMmona. K HUM OTHOCSITCS, HATPUMEP, SKOCHCTEMBI, PACTIPOCTPAHCHHBIC HA DIOBUM 0a3aJibTOB,
I7le PacTHTENFHOCTh IpeAcTaBieHa TpymmmpoBkamu Anabasis brevifolia, Sympegma regelii, Ephedra
przewalskii, Krascheninnikovia ceratoides, a Takke KkoukoBaTbie 00JOTa C JIYTOBO-OOJOTHOM
PaCTUTEIBHOCTBHIO Y BBIXOJIOB MPECHBIX POTHUKOB.

AHTpONoOreHHbie (PaKTOPbI JeCTAOMIN3ANMHA IKOCHCTEM H MOHUTOPHMHT NPOLECCOB ONMYCTHIHUBAHMSA

AHnann3 pacrnpenencHus COBPEMEHHBIX JKOCHCTEM Jal OCHOBAaHHME JUIA BBIACICHHS OCHOBHBIX
MPOLIECCOB JETPaAaliy, BBI3BAHHBIX XO3SWCTBEHHOW MAEATENFHOCTHIO. JlecTaOMmu3alms HKOCHUCTEM B
COMOHE bynraH mpoucxoIuT NperMyLIECTBEHHO B pe3yJIbTaTe NEHCTBHUS aHTPOIOTEHHbIX (aKTOPOB, KaK B
BHJE TOCIEACTBUHA HEMOCPEICTBEHHOIO YHHYTOXKCHHS WA HapyIICHUS CIOHTAaHHBIX JKOCHCTEM, TaK U
CTUMYJIUPYIOIIMX aKTHBHOCTh TPUPOITHBIX OK30TE€HHBIX TpoleccoB. [lacTOMIIHOE HCIIONB30BaHUE
€CTECTBEHHBIX KOPMOBBIX PECYPCOB MpPHU OTTOHHOM JKMBOTHOBOJCTBE SBISETCS JAPEBHEHIIUM BHUAOM
AHTPOTIOT€HHOTO BO3/ICHCTBHS HA PACTUTENBHBIN ITOKPOB M SKOCHCTEMBI B 1iesioM. [Ipu meperpyske mactommy
Y HapYyLIIEHHUH HOPM BhINIaca MPOHMCXOJUT MOCTENEHHBIN Mepexo]l 3KOCUCTEM B HEYCTOHYHBOE COCTOSHHE.
OTO B KOHEYHOM HTOr€ MPHBOAUT K MAETPajaldd MacTOMIIHBIX 3KOCHCTEM, OCOOEHHO B TOABI C
HEIOCTATOYHBIM KOJMUYECTBOM aTMOC(EPHBIX OCAAKOB, K PAa3BUTHIO HETATHBHBIX 3K30I'€HHBIX IPOLECCOB.
W3 »tex mpomeccoB Hanmbojee paclpoCTpaHEHHBIMH B HCCIEOBAHHOM paiioHE MOXXHO CYHTATh
MHUKpPOTEpPpaCHpPOBaHHE CKJIOHOB, pa3BeBaHHME M IIEPEBEBaHME IIECUYAHBIX OTIOXCHWH, (HopMHpOBaHUE
30J10BBIX (GopM penbeda ¢ HOBBIMU BUIAMH SKOCUCTEM.

MuxkpoTteppacupoBaHHe POUCXOIUT B Pe3yIbTaT€ MHOTOKPATHOTO MPOTOHA CKOTa TI0 OAHUM H TEM JKe
ydacTkaM ckiioHa. OOpasyrolyecss MHOTOYHCICHHBIC TPOIBI, MOJHOCTHIO JIMIICHHBIE PaCTUTEIBHOCTH,
CO3JAI0T Ha CKJIOHE CBOEOOpa3Hble HEOONbIINE YCTYNBl WIIM MUKpoTeppackl. Hanbonee 3HauuTEIEHO STOMY
IIPOLIECCY IOABEPXKEHBI CKIOHBI BO3BBIIICHHOCTEH, PACIIONOXECHHBIX BOJM3M ITyHKTOB BOJOINOS CKOTA.
Hapymenne skocucteM ¢ mHecuaHbIMH TPyHTaMHM IPOMCXOIUT IMOBCEMECTHO, HO B IEPBYIO Oudepenb
paspylmaTcs 3KOCHUCTeMBbl BOIM3M KonoAneB. OOBMHO Takue BOAOIOM OKPY)KEHBI KOJBIIOM Ci1abo
3aKpEIJICHHBIX OyTPUCTBIX MECKOB, YacTO 3aHATBHIX 3apOCISIMU CEIUTPSHKH W TPYNIMPOBKAMHU COPHBIX
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pacteHuil. Ha peryisspHO HCIONB3yEeMBIX YYacTKax MAaCTOUIIHBIX 3KOCHCTEM HPOHMCXOAWUT IOCTEHECHHAS
nerpajamus Hanbosiee EHHBIX KOPMOBBIX PAaCTEHHI, B YaCTHOCTH TaKHX 3JIaKOB KaK 3MEeBKa U KOBBUIEK.
[ToBepXHOCTh CYIJMHUCTBIX IOYB CHJIBHO YIUIOTHSETCS, a IeCYaHbIX, HA0OOPOT, pa3pbIXJIAETCs, YTO
CIOCOOCTBYET MX 30JI0BOH mepepadoTKe.

IloMumo mpsIMOro BO3ICHCTBHS HAa IIOYBEHHO-PACTUTENIBHBIA IIOKPOB MACTOMIIHBIX 3KOCHCTEM,
OTTOHHOE JKWBOTHOBOJICTBO COIPOBOKAAETCS YCTPOWCTBOM M OIKCIUIyaTalliel IyHKTOB BOJOIOSI CKOTa,
CTPOHMTENILCTBOM M HMCIOJIb30BAaHHEM YKPBITHH ISl )KUBOTHBIX (KOIIAp, 3arOHOB) M JKHJIBIX TOMEIICHU ISt
3MMOBKHM apaTOB-CKOTOBOJOB. Bce 3TH sIBICHHS CONPOBOXKAAIOTCS KOHLEHTpaLuei OOJbIINX CKOIJIEHUH
CKOTa Ha HEOOJBIION TUIOMaaU. DTO MPHUBOAUT K TOJHOMY YHHYTOXKEHHIO CIIOHTaHHOW PacTHUTEIBHOCTH,
YIUIOTHEHUIO  BEPXHUX TOPU3OHTOB IIOYBBl, HAKOIUIGHHIO Ha €€ IOBEPXHOCTH IPOAYKTOB
KHU3HEICATEIIbHOCTH KUBOTHBIX, T. €. K OOOTaIlleHUIO MOYB a30THBIMU M OPraHUMYECKHMH COCIUHECHUSIMU.
Kak cnexctBue, Ha Takux ydacTKax (OPMUPYIOTCA TPYNIMPOBKHU PYyJICPAIBHONH  a30TONIOOMBOMN
pactuTenbHOCTH. Yaie Bcero 3lech TOCHOACTBYIOT rpymmupoBku Urtica cannabina, Atriplex sibirica,
Chenopodium glaucum, Ch. album, Hyoscyamus niger, Bassia dasyphylla, Corispermum mongolicum,
oOpasyromue pasTudHble codeTaHus. TakuM oOpa3oM, B pe3yibTaTeé WHTEHCHBHOTO HCITOJIB30BaHUS
nacTOMI MPOMCXOJWT IIOCTEIICHHAs 3aMEHa IEHHBIX KOPMOBBIX PACTEHHH Ha HemoegacMble, a YacTo
SIOBUTBIE PAcTeHUS;, (POPMHUPYIOTCS pyAepabHbIE aHTPONOTEHHbBIE SKOCHCTEMBI C TIONHOCTHI0 U3MEHEHHBIM
MMOYBEHHO-PACTUTENBHEIM MOKpOBOM. Ho, Kak MpaBWiIo, 3TH JUTPECCHOHHBIE CMEHBI DKOCHCTEM HOCAT
0o0paTUMBI XapakTep M TpU CHATHM aHTPOIIOTEHHOTO TIpecca eCTECTBEHHBIE SKOCHCTEMBI CMOTYT
MOCTETIEHHO BOCCTAHABIIMBATHCS, XOTS CPOKU TaKUX BOCCTAHOBHUTENBHBIX CYKIECCHH MOTYT OBITH BechbMa
3HAYUTEIbHBIMU.

WNHoll xapakTep BO3ACHCTBUS Ha 3KOCHCTEMBI OKa3bIBAaeT OpollaeMoe 3emienenue. B stom cnyuae
LIEJIEHANPaBICHHO  YHUYTOXKAIOTCA BCE MPHUPOJHBIE  3KOCHUCTEMbI, 3aMellaeMble  OJHOJETHUMHU
MOHOKYJIbTypaMu (B cOMOHe Byiran oHU Mpe/cTaBICHbI TOJIBKO OTOPOIHBIMU KYJIbTypaMmu). B cBsi3u ¢ TeM,
YTO OpPOIIEHHE OCYLIECTBISAETCS OTKPBITBIM CHOCOOOM, BOKPYT OPOCHUTENBHBIX KaHaB M KOJUIEKTOPOB
(bopMHPYIOTCSI THAPOMOPQHBIE SKOCHCTEMBI, PACTUTENBHOCTh KOTOPBIX MPEACTaBICHA TIPYNIUPOBKAMU
COpHBIX BUAOB. B comone Bynran mon opormienue 3aHsATa HeOoJblIas IUIOMAAb Y POAHUKOB. BCETO TPHU
ydacTtka, pazmepom He Oomee 100 ra.

Eme Gonpimime M3MEHEHHs HKOCHCTEM MPOMCXOJAT MPU CTPOUTENHCTBE M JKCIUTyaTalluH JKUIBIX U
MIPOM3BOACTBEHHBIX NMOMeNeHNH. HemocpeacTBeHHO B HAcEeNEHHBIX MyHKTaX BCE NMPUPOAHBIE IKOCHCTEMBI
3aMEILeHbl AHTPOIIOTCHHBIMU C COPHOM PAaCTUTENBHOCTHIO, MM C HMCKYCCTBEHHBIMH HAaCaXICHUSIMH (B
comoHe Bynran - 310 mocamku Tomouisi). Ho cyiecTBeHHas IecTaOUIH3aiusi SKOCHCTeM HaOIfoaaeTcsi Ha
OO0JIBIION IUIOIAAN BOKPYT HACEIIEHHOTO IMyHKTa. HapylleHust 5KOCHCTEM COMPOBOXKIAIOTCS 3arpsi3HEHUEM
U 3aMyCOpPHBAaHHMEM IOBEPXHOCTH. HakoruieHne B mocenkax W BOKPYI HMX MycOpa, HE YTHIM3HUPYEMOIO
€CTECTBEHHBIM IIyTEM, MPEACTABIISIET CYIIECTBEHHYIO 9KOJIOTHUECKYIO POOIeMy CONMaTbHON 3HAYNMOCTH.

Ha pecrabuim3zanmio 3KOCHCTEM U UX paclpeliesieHHe BIUSICT U TPAHCIIOPTHOE MCIIOIb30BaHHE 3eMEb.
B comone Bynran pacnpocTpaHeHbl TOJIBKO I'PYHTOBBEIE Aoporu. Hambonee mmpokas monoca HapyIIeHHBIX
9KOCUCTEM HaOJI0aeTcsl BOIb MHOTOKOJIEHHBIX JOPOT, CBSA3BIBAIOLINX IOCENIOK byiran ¢ neHTpoM aiimMaka
— rtopoxoMm /[lamamsaaran. Ha HEKOTOpPBIX ydacTKax OTHX JOPOT IIUPHWHA TOJOC C YHHYTO)XKEHHOU
PacTUTEIBHOCTHIO U HAPYLIEHHBIMH 3KocucTeMaMu pocturaet 0.5 km. MeHee Bcero HapyIeHbl 3KOCHCTEMbI
BJIOJIb MECTHBIX JJOPOT, COSANHSIOIUX OTAEIbHbIE KOJOAIbI MM KOIAphl, 0COOCHHO Ha CEBEPE COMOHA.

3a mocnenHue TOABl 3HAYUTENBHYIO pPOJb B JECTAOMIM3AIMM MPHUPOTHBIX JKOCHCTEM Hadall WrpaTh
TypuUCTHUecKHuil OusHec. Bospocmmii MOTOK HMHOCTpPaHHBIX TYpPHCTOB TIOBJIEK 3a c00OW HE TOJIBKO
BO3HMKHOBCHHE HOBBIX aBTOMOOWJIBHBIX ZOPOT, HO M CTPOUTEILCTBO KEMIIMHIOB U TYPUCTHYECKHUX 0a3, HE
MTOAKPEIUICHHBIX COOTBETCTBYIOIICH HHpacTpykTypold. CTHXWHHOE BO3HUKHOBEHHE PHIHKOB IPOIAXKH
MECTHBIX CYBEHHPOB (KyCTapHBIX IOJEJIOK, MPUPOTHBIX MOJYAPAroleHHBIX KaMHEeW W Ip.) B MECTax ¢
HaunOoJee KUBONMMCHBIMY JIaHAadTaMK CLIOCOOCTBOBAJIO MX 3axylamiieHHIo. Tak, HaOmroaeTcst yBeIndeHne
AHTPOIOTEHHBIX Harpy30K Ha JIETKO paHUMbIE DKOCHCTEMBI Ha BBIXOJAaX KPacCHOIBETOB B pailoHE ypouuIna
[Iupo-ITaaBap, necyanoro Maccusa YHruiiH-J{30 u ap.

M3 5K30reHHBIX MPOLECCOB BEAYIIEE MECTO 3aHMMAIOT MPOLECCH BETPOBOW HPO3UHU. BBIHOC H
AKKyMyJIIUS TIE€CYaHOTO MAaTephala, pa3BeBaHUE W IIEPEBEBAHHE HE 3aKPEIICHHBIX PaCTHUTEIBHOCTBIO
TIECUYaHBIX OTJIOXKEHUH. DTH MPOIIECChl XOPOIIO MPOCIIEKUBAIOTCS HA IIBETHOM KOCMHUYECKOM H300pakeHUHU
MO CBETIIO-KenToMy (GoToToHy. Ilo 3TUM Npu3HaKaMm BBIACISIOTCA: MEcYaHble HAHOCHI ¢ HE3HAUYHUTETHHON
MOIITHOCTHIO TIECKa; IeCYaHbIe «IJIAlld», HaBeBaeMble MO JIOKOWHAM W TOJOTMM BOTHYTHIM CKJIOHAM
BO3BBIIIEHHOCTEH; MacCHUBBl OYI'PUCTBIX U Ky4YEBBIX II€CKOB, 3aKPEIJICHHBIX PACTUTEIbHOCTBIO; OTICIIbHbIC
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OapxaHbl M CKOIUIeHHs OapxaHHBIX Tpsn. [lecuansie HaHOCHI, (opMHupYIOIIHECS y KYCTOB pacTCHUI
o0pasytoT Hebompinue, BbicoTo A0 30 cM, OyropKH-«TOMOKH», MUMEIOUIHE KaruieBUIHYI0 (Gopmy. OHH
pacnpocTpaHeHbl, B OCHOBHOM, B IICHTPaJbHOW YacTH COMOHA Ha y4yacTKaxX, 3aHITHIX MPEHMYLIECTBEHHO
9KOCHCTEMAaMH C JOMHHUPOBAHHEM B PACTUTEIBHOM ITOKPOBE KYCTaPHUKOB. KaparaH, TepecKeHa, cakcayia u
MapHOJINCTHHKA.

I[OBOJH)HO IMHUPOKO PACHIPOCTPaHUIIUCHL IICCHAHBIC IUIAIH, HABCAHHBLIC Ha IMOJABCTPEHHLIC CKJIOHBI
OCTAHIIOBBIX CONOK M JOXOMH. Takue HaHOCHI MECTaMH HMEIOT 3HAYUTEIbHYIH0 MOIIHOCTh. 37eCh
(GOpPMHUPYIOTCST PKOCHCTEMBI C yYacTHEeM cakcaysia M ncamMmoguroB. Ha ornecyaHeHHBIX CKJIOHAaX COIOK
(bOPMHUPYIOTCSI SKOCHCTEMBI, B PACTHTEIILHOM MOKPOBE KOTOPBIX pa3pexeHHo Bcrpeuaercs Haloxylon
ammodendron, Agriophyllum pungens, Calligonum mongolicum, Caragana korschinskii. Tym owce mearcoy
bazanvmosvix vl ecmpeuaromcs Ephedra sinica, Zygophyllum xanthoxylon, Asparagus gobicus,
Atraphaxis fruticosus, Amygdalus pedunculata, m3penka smaku. Ha Takux ydacTKax pacmpOCTpPaHEHEBI
NPEUMYIIECTBEHHO TPYNIUPOBKH MOJIOA0ro cakcayina (1-5 ner); crapbie AepeBbsl MOYTH HE BCTPEUAOTCS.
Ha MecTHOCTH Takue IUIaly XOPOIIO BHUIHBI MO 3€JIEHOMY aclleKTy CaKcayJIbHHKOB. Ha CHUMKE OHHM UMEIOT
HECKOJIBKO paCHHLIB‘IaTBIﬁ KOHTYD, KOTOpBIﬁ JOCTATOYHO YC€TKO BBIACIACTCS Ha TEMHOM (1)0He 0a3ajbTOB.
@dopmupyIOIIMECs HAa OSTHX [ECYAHBIX IUIANIAX 9JKOCHCTEMBI 00pa3ylOT CBOCOOpa3HbIi KOMIUIEKC C
THUIUYHBIMH KAMEHUCTBIMU y4aCTKaMHU Ha CKIIOHAX, IJIe PACTHTEIBHOCTh OYECHb pa3pekeHa M MpeiCTaBIcHa
€IMHUYHBIMH SK3EMIUIIPAaMH KyCTapHHUKOB.

KyueBbie n OyrpucThle MacCHBBI TIECKOB, c1a00 3aKpEIJICHHBIX PaCTUTENBLHOCTHIO, CHOPMUPOBAHBI Ha
MOIIIHBIX TECYaHBIX OTJIOXKEHHsX. Ha Takux y4acTKax B OIyCTBIHEHHBIX CTEISIX OOBIYHO TOCHOACTBYIOT
9KOCHCTEMBI ¢ Kaparanoi Kop»nHCKOTo, KOTOpasi Ha MECTHOCTH (OPMHUPYET CepeOpPHCTHII MITH JKEJITOBATO
Cepe6pHCTBII7[ acriekT. B ocTermHeHHBIX IMYCTBIHAX Ha MOIIHBIX IIECYAHBIX CKOIUICHHUAX pPacCIpOCTPaHCHLI
BBICOKOCTBOJIbHBIE CaKCayJIBHHUKH, YacTo ¢ yuacTueM cenutpsaku u Calligonum mongolicum.

HanGonpIimast BBIPaXEHHOCTh 30JIOBBIX IIPOLECCOB IPOSBISIETCS B CHOPMHPOBAHHBIX OapxaHax H
MaccuBax OapXaHHO-TPSAIOBBIX IeckoB. bapxanel jgocturaior 10-12-MeTpoBOi BBICOTBI W HMEIOT
KJIACCHYECKYI0 JBYporyio ¢opmy. PacTurenbHOCTh Ha caMUX OapXaHaxX MPAaKTHUECKH OTCYTCTBYET. TOJBKO
y OCHOBaHUS HM3pelIKa BCTpPEYalTcs OXUHOuYHbIe Sk3eMiuiipsl Agriophyllum pungens. Takue OGapxaHsl
BCTpEYEHBI 110 OOpTaM ApeBHEH KOTIOBHHBI YilaH-Hypa. Hanbosee MoniHoe cKoruieHne GapXaHHO-TPSIOBBIX
IIECKOB OTMEYEHO Ha BOCTOYHOI OKparHE COMOHA.

D0JIOBBIE TPOILECCHl SIBISIFOTCS OCHOBHBIMH  JIETPAIAIIMOHHBIMH  IIPOLIECCAMH, TPHBOISAIIUMH K
(dopMupoBaHHIO OoJiee KCEPOMOP(HBIX HKOCUCTEM, T. €. - K OIyCTHIHWBaHMIO. KpoMe HHX, IpH Ha3eMHBIX
HCCJICAOBAHUAX U CPABHCHHUU KapT 3KOCHUCTEM pPa3HbIX JIET, BBIABJICHEI IPOABIICHUA ACTrpagallud IIOYBEHHO-
PACTUTECIILHOTO IOKPOBA, KOTOPBHIC MOXKHO TAKXKE OTHECTHU K IIpoHecCaM ONyCThIHUBAHUA. K HuMm oTtHOCSTCS!

1. pacmmpeHWe COPHOTPABHBIX TPYNIUPOBOK pAcTeHUWl Ha OOOTamIeHHBIX OPraHUYECKUMH
BEIIECTBAMHU ITIOYBaX,

YCbIXaHUC ACPHUH 3MCCBKU U KOBBUIbKA,

IPOJBIDKEHUE d(Peaphl HA IUTAKOPHBIC YYACTKH, 3aHATHIC JTyKOBO-KOBBIIBKOBBIMH COOOLIECTBAMM;
YMEHBIICHHE T'yMyCOBOTO TOPU30HTA CBETJIO KAIITAHOBHIX MOYB;

YBCIINMYCHUC KaMCHUCTOCTHU BEPXHETO I'OPU30HTA CYTIIMHUCTBIX I10YB,

TIOBBIIICHHE COJICPIKAHMS COJICH B KOPHEOOUTAEMOM CJIOE TTOYB JI0 TOKCHYHOTO YPOBHS.

PacmnpeHHe TPYIIIHPOBOK COPHOM pAcTUTENBHOCTH KOHCTAaTUPOBAHO MPAKTHYECKH BOKPYT BCEX
OKCITYaTUPYEMBIX KOJIOALECB, KOIIap U 3UMOBOK, a TaKK€ Ha y4aCcTKax JIIUTCIIbHBIX CTOAHOK OPT. OZ[HaKO,
Ppa3MEPhI TAKOTO paCHIMPCHUS B PA3HBIX YaCTAX HCCHCHOB&HHOﬁ TEPPUTOPUHN PA3JTUYHBEI. OHH MakCUMaJbHBI
BOJIM3M TOcenka bynraH, 1 IMEIOT MUHHUMAJIBHBIE pa3Mephbl Ha epudepru COMOHa.

BeicbIxaHMe JIepHUH 3MEeBKH HAOJIONAIOCh MO BCEM CTEMHBIM SKOCHCTEMaM, TIe paHee 3TOT BH[
BXOJIWJI B YHCIIO JOMHHAaHTOB. B Hacrosiiee BpeMsl B 3THX COOOINECTBaxX JCPHUHBI 3MECBKH ITOYTH
HOJIHOCTBIO TIOTHONH, @ MOJIOABIX WM 2-3 - JIETHHX SK3EMIUIIPOB HET. YCBhIXaHHE JCPHUH KOBBUIBKA B
CTEISIX OTMEYEHO TOJIBKO MeCTaMH. Ha HEeKOTOpBIX ydacTKax OH TMPEACTAaBICH HE TOJNBKO BIIOJHE
KH3HECTIOCOOHBIMH CTapBIMU KPYITHBIMU 3K3EMIUISIPAMH, HO U MOJIOJIBIMH, TOJIBKO (HOPMHUPYIOIMMHUCS, HO
NPOXOASAIIMMHE TOJHBIA MK pa3BuTus. B mpearopesx borumH-Xsp, Ha CKIOHAX XOJIMOTOpPHH B CYXHX
crersx KoBeUIb (Stipa Kkrylovii), panee 3aHHMaBIINI JOMHHHPYIOIIEE IIONIOKEHHE, B HACTOSIIEE BPEMS
BCTPCUACTCA TOJBKO I10 J'IO)K6I/IHaM, HE BBIXO/I Ha BBITYKJIBIC CKJIOHBI U IMOJIOTUE BEPUIMHHBIC ITIOBEPXHOCTHU.

OcoObIii nHTEpec BbI3bIBaeT npozasmwkeHue 3¢enpsl (Ephedra sinica) Ha miakopHbIe y4acTKH, 3aHATHIC
CTEIHBIMHU SKOCHCTEMaMH. JTOT MPOLIECC BHEAPSHNUS ITyCTHIHHOTO BUA, BiiepBble onucansblit [1./]. ['yHHHBIM
u zap. (1993), Moxer OBITH OIIEHEH KaK HadalbHAas CTaaus OMyCThIHMBaHUSA. 3a mociaeauue 10-15 met adenpa

SN
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HE TOJBKO BHEAPHIIACH Ha IUIAKOPHI 3KOCHUCTEM OIYCTHIHEHHBIX CTENeld C JIYKOBO-KOBBUTBKOBBIMH U
XOJIOTHOIIOJILIHHO-JTYKOBO-KOBBUIBKOBBIMH  COOOIIIECTBAMU, HO Hayajla MECTaMU JOMHUHUPOBaTh. Takue
cooOmecTBa B OMYCThIHEHHBIX cremsix 3adsuim k 2002r. mmomaap 22.25 kB. KM., a B IIyCTBIHHBIX
3nmakoBHHKaX — 60.99 kB. kM.

V3MeHeHnsT TMOYBEHHOTO TIOKpOBa B  pe3ysbTaTe BO3JEHCTBHS  aHTPONOTeHHBIX  (DakTOpoB
JlecTa0MIN3ali DKOCUCTEM ABUINCH OOBEKTOM CIIELHAILHOIO UCCIEA0BAHUA MouBoBenoB M. A. SIMHOBOM U
J.J1. TonoanoBa. OHM yCTaHOBWIIM CYIIECTBEHHBIC IOTEPH T'yMyCa B CTEMHBIX IOYBAX U BBHIIBHIIN
HavaJbHBIE CTaIWH TaKbIPOOOpPA30BaHMS, KOTOPHIE MOXKHO paccMaTpHBaTh KaK HadalbHBIE IPOIECCHI
OITYCTHIHUBAHHUS.

AHanu3 pPa3HOBPEMEHHBIX KapT IOKa3aJ, 4YTO IIEPBOHAYAIBHO JECTAOWIM3HPOBAHHBIC YYaCTKH
DKOCHCTEM OBUIM paclpeneieHbl OTAENbHBIMU JIOKAThHBIME odvaramu. JlanmpHeiimee yriryOneHwe u
pacmiMpeHre IUTOIaZe OecTa0MIM3UPOBAHHBIX OJKOCHCTEM TMPHUBOIAT K CIUSHUIO JTHX OYaroB H
(dbopMupoBaHuio Ooliee WM MEHEe IMIMPOKOU MONOChL. B comoHe Bynran caM COMOHHBIN LEHTP SIBIISICTCS
OCHOBHBIM Hamboyiee KPYIHBIM OYaroM JeCTAaOWIIM3aIllii W OIyCTHIHUBAHHS JKOCHUCTeM. boiee menkue
ouars 00pa3oBaMCh BOKPYI MHTEHCHBHO HCIOJB3YyEMBIX POIHMKOB M KoyIoaleB. K BOCTOKY OT Moceika
Bynran Ha 0a3e pOJHUKOB OpPraHW30BaHbI MEIKHE OTOPOJHBIC XO3SCTBA, KOTOPBIC CETHIO JIOPOT
cowreHsitorcss ¢ bynranom. K 3amamy ot Hero odaru necTaOWMIM3HPOBAHHBIX SKOCHUCTEM IPUYPOYCHBI, B
OCHOBHOM, K KOJIO/IIIaM, PACIIOJIOKEHHBIM T10 THHUIIAM CalipOB U MX CIIMBIIUXCS CYXHX JeNbT. B menoM oHM
c(hopMUpPOBaIHM OOLIUPHYO TOJIOCY HAPYIICHHBIX IKOCUCTEM.

PaznuunbIe (OPMBI MPUPOTHO-AHTPOMOTSHHBIX JO0JIOBBIX IMPOIECCOB IMPOCICKUBAIOTCS O OKpPaWHE
JIpeBHEW O03€pHON KOTJIOBHHBI M COJOHYAKOBOW JENPECCHH B IEHTPE WCCIEJOBAHHOW TEPPUTOPHUH,
pasnensomnieii mpearopbst XxpedToB Api-bormo n borunu-Xsp. Hanbomee Momntabie CKOTUICHHSI OapXaHHO-
TPSJIOBBIX TIECKOB OTMEUEHBI Ha BOCTOYHOW OKpaumHe coMoHa. [laysiee k ceBepo-3amany ¢opmbl penbeda
MeCYaHbIX MAacCCHBOB CTAHOBSITCS MEHBINE, Oyrpbl HE TpEeBHIIAOT 1 M B BBICOTY. OTH OyTpHICTBIE IMECKH
YETKO BBIACIAIOTCS IO 3apOCiIIM cepeOpucToil kaparaHbl KOpKHHCKOTO, MECTaAMU OHU 3aHMMAIOT JTOBOJIBHO
3HAYUTEIBHYIO TUIOIIAb. MacCHUBBI OYTPUCTBHI MIECKOB PA3JICIIAIOTCS PAaBHUHHBIMHU yYaCTKaMH, TIE S0JIOBbIC
MPOIECCHl MPHUBOJAT K (HOPMHUPOBAHUIO HABESIHHBIX OyropkoB-«ToMOkoB». Ho mo Oopram meHTpambHON
COJIOHYaKOBOW JETPEecCHy BHOBHb PACIPOCTPAHEHBI MACCHBBI KPYITHO OYTPHUCTBIX M OapXaHHBIX IIECKOB,
3aHATBIX MPEUMYIIECTBEHHO CaKCAyJIbHUKAMU C YYaCTUEM CEITUTPSHKU.

[Ipomeccsl gerpagali SKOCHCTEM MPOCIEKHBAOTCS IMPAKTHUECKH Ha BCEW TEPPUTOPUUA COMOHA.
Hambomnee wacto OHHM BBIpOKAIOTCS B HAPYNIEHWH IOYBEHHO-PACTHTENIHHOTO ITOKPOBA HSKOCHCTEM:
YMEHBIIIEHUH MPOCKTHBHOIO MOKPBITHS JOMHHAHTOB, IMOSIBJICHUM OOJIBIIOIO KOJMYECTBA ITUIPECCHOHHO
aKTUBHBIX BUJOB PACTCHUH, B pa3pylICHUM JEPHUH 3JIaKOB; B YIUIOTHCHHU MOBEPXHOCTHBIX TOPU30HTOB
MOYB, MOSBJICHUN TaKBIPOBUIHBIX MOBEPXHOCTEH WIIM, HA00OPOT, PA3PHIXJICHHBIX YYaCTKOB Ha OTIOXCHHSIX
JIETKOTO TI'PaHyJIOMETPHUYECKOr0 CcOocTaBa. HermocpeacTBEHHO MPOLEeCCOM OIMYCTHIHUBAHUS MOXKHO CUUTATh
TOJIBKO PACIIMPEHUE apealioB IMyCThIHHBIX BHIOB pacTeHuii, B yacTHoctu Ephedra sinica. 3a 10-15 ner ara
sadepa HE TONBKO BHEAPWIACH HAa IUIAKOpaX B OJKOCUCTEMBI OIYCTHIHEHHBIX CTENed C IJIyKOBO-
KOBBUTBKOBBIMHA M XOJIOJHOTIONBIHHO-TYKOBO-KOBBUIFKOBBIMU COOOIIECTBAMH, HO Hadajga MECTaMH Jake
JIOMUHUPOBaTh. Takue COOOIIECTBA B OMYCTHIHEHHBIX cTensx 3aHsumd K 2002 r. wiomaap B 22.25 KB. KM , a B
nyCTHIHHBIX 37MakoBHUKaX — 60.99 kB. kM. [Tomumo Ephedra sinica pacimpenue apeanoB OTMEYCHO U st
TaKuX MyCTHIHHBIX BHIOB Kak Caryoptheris mongolica, Asterothamnus centrali-asiaticus.

Takum 00pa3oM, SKOJOTHIECKUN MOHUTOPHHT, OCYIIECTBICHHBIN IyTEM COIMOCTABJICHUS ILIOMIACH
Pa3aUYHO JIECTAOMIM3UPOBAHHBIX 3KOCHUCTEM I10 PA3HOBPEMEHHOW KOCMHYECKOW W KapTorpadpuueckoit
WH(pOPMAIINH, TIO3BOJIIII YCTAHOBHTH!

- OCHOBHBIC M3MEHEHHS CTEIEHU JeCTa0MIN3aliN SKOCHUCTEM OTMEYEHBI JUIS IMyCTBIHHBIX 3JIaKOBHHUKOB

(mMOTy My CTBIHHBIX SKOCUCTEM) U THAPOMOPGHBIX IKOCHUCTEM;

- AHTPOIOTEHHAs [eCTa0WIM3alMs CTEIMHBIX DKOCHCTEM MpHBeNa K YXYIIICHUIO COCTOSHUS OCHOBHBIX

KOPMOBBIX PacTE€HHH, B Y4CTHOCTH K TIOYTH MTOJTHOMY MCUE3HOBEHHIO 3MEEBKH;

- cnabo HapylieHHbIe 3KocucTeMsbl, 3adukcupoBannbie B 1990 r., onerensl B 2002-2003 1. kak CHIBHO U

OUYCHb CUJIHHO HAapYIIICHHbIC,

- HaunOoIbIIast CTENeHb AeCTAOMIN3AIIH SKOCUCTEM YCTAaHOBJICHA MPAKTHYECKU U BCEX THAPOMOPGHHBIX

JKOCHUCTEM;

- pan okocucteM, B 1990 r. BCTpeYaBIIMXCS TOJMBKO OYCHb MAJCHBKUMH ydyacTKaMu (Ha KapTe

OTMEUaBINMECS KaK BKIIOYCHUS B JApyrue skocucteMsl), Ha kapre 2002-2003 r. obpasyroTr yxe

CaMOCTOSTEIHHBIE BBIICIHI;
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- YBENMYCHHUE TUIONIAJCH CHUIBHO M OYEHb CHIBHO HAPYIICHHBIX DKOCHUCTEM MPHUBENIO K YMEHBIICHUIO
IIomazaei cnado aecTabuIu3uPOBAHHBIX IKOCUCTEM.

3akjaueHue

OKOJIOTMYECKHIT MOHUTOPUHT aHTPOTIOTCHHOH jJecTabWin3aliii SKOCHCTEM, YacTO NPUBOIALIEH K
OITYCTBIHMBAHHWIO, HAIIPABJICH Ha BBIABJICHUC N3MEHEHHUH B COBPEMCHHBIX 3KOCUCTEMAX IIYTEM U3YUYCHUA HUX
MIPOCTPAHCTBEHHON CTPYKTYphl. Crofa BXOJUT U3YYCHHUE TaKKe (PYHKIIMOHAIBLHOW OPTaHU3alluu SKOCUCTEM
U XO3SMMCTBEHHOW 3HAYMMOCTH WX TIOYBEHHO-PACTHUTENBHBIX pecypcoB. Takwe wHcCCiIeqOBaHUS
ocymecTBsuuch B CeBepHO#l ['00m, M KOTOPOH THHMYHBIM M TPaAUIMOHHBIM BHIOM HCIIOJIE30BaHUS
MIPUPOJTHBIX PECYPCOB SBISETCS OTTOHHOE YXUBOTHOBOJICTBO HA CTEITHBIX IMACTOUIIAX.

[Iporneccrl qecTabMIM3auy SKOCHCTEM, B TOM YHCJIe MX OIYCTHIHUBAHUS, OUY€Hb YETKO MPOSBISIOTCS B
CesepHoii ['00w, sBIISIOIIEHCS YKOTOHHONW 30HOH MEXKTy CTEITHBIMH H Iy CTEIHHBIMU YKOCHUCTEMaMH.

CpennemacmtabHass KapTa SKOCHCTEM, pa3paboTaHHas Ha OCHOBE HCIIOJIB30BAHHS KOCMHUYECKOM
nH(POpPMAIUK, TOJHO OTPaXaeT NPOCTPAHCTBEHHYIO CTPYKTYPY COBPEMEHHBIX 3KOCHUCTEM U CIIYXKHT
HCXOMIHOM 0a3oif st pa3paboOTKHA OICHOYHOW KapThl OMyCTHIHUBAHUSA dKOCHUCTeM. KapTa omycThIHWBaHUS
HKOCUCTEM OTpa)kaeT He TOJBKO CTENEeHb JeCcTaOWIN3alii YKOCUCTEM, HO M paclpeAecHre MPUPOIHBIX U
MIPUPOJTHO-aHTPOIIOTCHHBIX IPOLECCOB OIMYCTHIHMBAHUA 3KOCUCTEM M (DAaKTOPOB, HMX BBI3BABIIUX.
PervioHanbHBI  3KOJOTHYECKAH MOHUTOPHHT JECTa0MIIM3allid DKOCHCTEM, OCYIIECTBICHHBIH MyTeM
CPaBHHUTEIHHOTO aHaJIM3a KapT JKOCHUCTEM M WX OIYCTHIHWBAaHHWSA, pa3pabOTaHHBIX C HWCIHOJIH30BAHHEM
pa3HOBPEMEHHON KOCMHYECKOH MH(OpPMAINH, 3l BO3MOXKHOCThH MOJIYYUTh TOCTOBEPHbIC KAaUuECTBCHHBIC W
KOJIMYECTBEHHBIE MTOKA3aTeNN POUCXOISAIINX H3MEHEHNH IKOCHUCTEM.

[IpoBeneHHBIIT MOHUTOPWHT AECTAOMIM3AIMK IKOCHCTEM COMOHA byiraH mokasan JHIIb JOKaJIbHOE
paciupeHue rmoma;[eﬁ AHTPOIIOTCHHOI'O0 ONYCTBIHUBAHUA, HO YCTAHOBHJI TAKKE NOCTATOYHO yCTOfI‘-IHBym
TEHJICHIIUIO K UX YBEJIUYEHUIO. B CBsI3U ¢ TeM, 4YTO COMOH byiran Mo)kHO paccMaTpuBaTh Kak 3TajoH, 3TO
3aKIII0OYEHNEe MOKHO HKCTPAIlONIMPOBaTh Ha BCIO J3KOTOHHYK 30HY CeBepHoil [00u. YHUKanbHOCTh U
HEYCTONYMBOCTh 3KOCHCTEM 3TOW TEPPUTOPHH TPEOYET OCYIIECTBICHUS CIEUATBHBIX TPUPOIOOXPAHHBIX U
PEKYJIbTUBALMOHHBIX MEPOIPHUSTUN IO COXPAaHEHUI0 U BOCCTAHOBJICHHIO ASKOCHUCTEM. M3 HHX MOXKHO
CUHMTATh BAXHEUIIMMHU: PETYINPOBAHUE BBHINIACA M PEKPEANMOHHBIX HArPY30K; 00YCTPONCTBO 3aKa3HUKOB Y
POTHUKOBBIX OOJIOT M BBICOKOCTBOJIBHBIX CaKCAyJIHHHUKOB.
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REGIONAL ECOLOGICAL MONITORING OF ECOSYSTEMS’ CONDITION ON THE BASE OF BIG-
SCALE CARTOGRAPHY (ON AN EXAMPLE OF BULGAN SOMON, SOUTHERN GOBI AIMAG,
MONGOLIA)

© 2004. E. A. Vostokova', P. D. Gunin®, T.1. Kazantseva®, A. V. Prischepa’, S. N. Bazha'

Institute of ecology and evolution of the Russian Academy of Sciences
Botanical Institute of the Russian Academy of Sciences

The ecological monitoring on a regional level was realized by a complex of space mapping methods,
which includes: regular study of a modern state of natural ecosystems, as complete geosystem, in
dependence on a kind and level of anthropogenic pressures; cartographical reflectance of regional frame of
modern ecosystems and degree of ecosystems destabilization, including processes of a desertification;
relative analysis of such maps developed on stuffs of non-simultaneous space filmings; engineering of
information cartographical ensuring of measures on nature protection, optimization of people living
conditions and conservation of natural resumption of natural resources.

The basic signs of ecosystems destabilization are appearance of the definite microforms of a relief
(sandy drifts, massifs of bumpy sand, sand-dunes), change of soils and green (destruction of humic horizon,
superficial inspissation or sandyzation of soils, typical desert plant species appearance, destruction or
lowering viability of the basic pascual plants etc.). These signs were used at interpretation of the satellite
information received from Landsat-7 in 2002, and engineering of a map of ecosystems in scale 1:200000.

The primary goal of the conducted research was producing a map of modern ecosystems and their
desertification in 2002 - 2003. For mapping of ecosystems their abjection was realized using the data on a
vegetation cover within the framework of an uniform element of a relief and soil composition.

The generalized scheme of remote cartographical monitoring of ecosystems destabilization processes
which realized on a regional level, included two stages:

1-st stage (1985 - 1990) - interpretation of the satellite information received in 1985, engineering the
maps of ecosystems and their anthropogenic disturbance;

2-nd stage (2002 - 2003) - interpretation of the satellite information received in 2002, creation of similar
maps; relative analysis of the electronic versions of the developed maps, analysis of quantity indicators
received on these maps; revealing of some patterns for allocation of destabilized fields in ecosystems, and
tendencies of this process.

The destabilization of ecosystems in Bulgan somon descends mainly as a result of anthropogenic factors
action. Basically, the anthropogenic destabilization of ecosystems and processes of their desertification here
are connected with five factors stipulated by use of natural resources and all ability to live of the people in
this region. They are:

- pascual use of natural fodder resources and fresh underground waters using nomadic animal

industries;

- land-use and fresh waters of springs usage for vegetable gardens irrigation and water-supply of

settlements;

- construction and operation of residential and industrial buildings in settlements;
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- transport use;

- use of all complex of an environment for tourist business, including construction of campings and

tourist bases.

Thus, the regional ecological monitoring of ecosystems destabilization carried out by relative analysis of
maps of ecosystems and their desertification developed with use of the non-simultaneous space information,
has enabled to receive authentic qualitative and quantity indicators of descending changes of ecosystems.

The conducted monitoring of destabilization of Bulgan somon ecosystems has shown only local dilating
of the areas of an anthropogenic desertification, but has established also stable enough tendency to their
augmentation. The Bulgan somon is possible to consider as the standard, so this conclusion can be
extrapolated on the whole ecotone region of Northern Gobi.
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COIUAJTBHO-9KOHOMHUYECKOE KAPTOI'PAOUPOBAHUE U
OLHEHKA COBPEMEHHOHU CUTYAIIUU KOYEBOI'O CKOTOBOJACTBA
B COMOHE BVYJIT'AH C UCITIOJIB30BAHUEM I'MC-TEXHOJIOT U

© 2004. Bepua Maiicaep, CBen O3xm, Bukrop Pri6akos, lannsa Buce

I'eo3 (TOX-Bepaun — Yuusepcumem npukiadoHbixX HAYK)
Jliokcembypeep wmp. 10; D-13353 bepaun

Co BpemeHu KapauHaiabHBIX pedopm B 1990 r. HammoHambHas >KOHOMHKAa MOHTOJUHM TIOJBEPIIIACh
3HAUNUTENFHBIM HW3MEHEHUsIM. [Ipu 3TOM OnpeAesisionlyl0 pojib HpUOOpeTaeT KOoueBOE CKOTOBOJCTBO,
TIPEACTABIIAIONIEe COOON BaXKHEUITHIT CEKTOp SKOHOMHUKH cellbckoii MoHronmmu. B Teuenne XX Beka Oblia
yTepsiHa OOoJbIlIasi YacTh TPAJUIMOHHBIX 3HAHWHM, KacarollUXCs KOYEBOTO CKOTOBOJCTBA, BKIIOYAs
MapIIpyThl KOYEBOK U (DOPMUPOBaHUs CTaj]. ITO OCOOCHHO KacaeTCs TaK Ha3bIBAEMbIX HOBBIX KOYCBHHUKOB,
JOZIeH, paHee pa0OTaBIIMX B aIMUHICTPATHBHON cdepe, a ceiyac 3aHOBO MPAKTHKYIOIIUX «MACTOPATUIM».
Ho nmnst BoccTaHOBJIEHHS HENPEPHIBHOTO KOYEBOTO CKOTOBOZACTBA HEOOXOIMMBI TPAAWIMOHHBIE 3HAHMSL.
Ecnmu uMu mpeneOperaroT, HepallMOHAJIEHOE HCIIOJIE30BAaHUE MACTOMIN MOXKET IMPHBECTH K JIerpajaiuu
PACTHTENBHOTO TOKPOBAa M M3MEHEHHIO COCTaBa PACTHTEIBHBIX COOOIIECTB, a OTCIOJa K YMEHBIICHHIO
O6uopazHoo0pasus U MPOTyKTHBHOCTH CEIILCKOTO X035HCTBA.

Uzyuenue COLMATIbHO-OKOHOMHYECKOH CUTYyaluu Bynran-comona SIBIISICTCS YaCThIO
MynbTuAncIuIUInHAapHOTO mpoekta EC  «KonepHukyc-2» - omycTeiHMBaHue ['00M, TpPOBOAMMOro ¢
MOMOIIIBI0 METOIOB JUCTAHIIMOHHOTO 30HAMPOBaHus U reorpaduyeckux uadopmarronnsix cucrem (I'MC) B
LEJISX OLEHKU M OTCJICKHBaHUsI MPOIECCOB OMyCThIHWBaHHUSA B Monronuu. s atoro ¢ momomsio GPS Bo
BpeMs sieTHuX moineBblX ce3oHOB 2001 m 2002 rr. xapTupoBanach Takas reorpaduueckd NpHUBsI3aHHAS
TemaTH4yeckasi HH(GOpMaIlHs, Kak pacroioKeHHe ansioB (MecTa CTOSIHOK BO BPEMsi KOUEBHA, HCIIOIb3YEMbIX
9aCTO HECKOJBKHMH [OKOJICHHUSMH) W CE30HHBIX MACTOWIN, a TakkKe pachpe/e/ieHue BOJIOIMOER.
KaptupoBanue BBIOIHSIOCH HA OCHOBE KOCMUYECKHX CHMMKOB B Mmacmitade 1:100 000 (Landsat 7-ETM+
2002) u 1mdpoBoii Tomorpaduueckoit mHpoOpMarmu (TomorpapuYecKue KapThl), HCIOIb3YEMBIX JIJIsI
OpPHCHTAIlMM W HaBHTAllMd B TOJEBBIX YCIOBHsX. [IoMHMO 3TOro, ¢ TMOMOIIBIO ONPOCOB COOHpAaach
COIMaNIbHO-OKOHOMHUYeCcKass MH(GOpPMAalHs, OMPOCHl MPOBOAMINCH B aWiax Uil OLCHKH YHCICHHOCTH H
coCTaBa TIOTOJIOBBS, XO3SWCTBEHHOW MACATEIBPHOCTH M MAapIIPyTOB €XKETOJHBIX MEPEeroHOB cKoTa. Bces
MPOCTpaHCTBeHHAs WH(opMalys Obiia obpabortana u mepeBeaeHa B 'MIC, rae B manmpHeieM MeTomaMu
00paboTKH MUQPPOBEIX OTOOPAKCHW MOTYT OBITH BBISBICHB M3MEHEHUS IKOCHUCTEM M HX aHTPOIOTCHOM
HApYIICHHOCTH, pPAaCIpe/eicHue BUIOB PACTEHUH M COCTaBa PACTUTEINBHBIX cOo0O0IIecTB. MOHUTOPUHT
Jerpaialliy MacTOUII OrPaHUYCH TeM, YTO OH OCHOBAaH Ha aHaJM3€ JaHHBIX TOJBKO JBYX ce30HOB (1990 u
2002), u rogoBast hIyKTyarusi KOJIMYECTBa BBIMABIINX OCAJKOB MOXET BIHUITH HA TIPOAYKTHBHOCTD U COCTAB
pacTUTENbHBIX cOO0IIECTB B OOMbINEH cTeNeHH, YeM Bbilac ckota. OnHaKo B 10KHOW yacTH Bynran-comona
3aMETHO YCHIJICHHE MMacTOUITHONH aKTUBHOCTH. B 3TOM pernoHe aHTPOIOTCHHEBIN MPECcC yCHITUBACTCS TEM, YTO
TPaJMIIMOHHBIA TMEpPEeroH cKoTa TpeOyeT OONBIIMX 3aTpaT, KOTOpbIE HE MOTYT ceOe IMO3BOJHTH OeIHBIE
alibpl, a MHOTHE TacTOWIIa HE MOTYT UCIOJB30BaThCS M3-3a HEINOCTaTKa BOJIOMOeB. HeraTuBHOe
BO3/ICHCTBHE Ha CYIIECTBYIOIINE SKOCHUCTEMBI TaKXX€ OKa3bIBAET YBEIWYCHHE MOTOJIOBhS KAIIMUPCKUX KO3
13-32 BBICOKHX IIeH Ha WX MIEPCTh.
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GIS BASED MAPPING AND EVALUATION OF THE CURRENT SOCIO-ECONOMIC SITUATION OF
PASTORALISM IN BULGAN SOMON

© 2004. Bernd Meissner, Sven Oehm, Victor Rybakov, Daniel Wyss

Geo3 (Georesearch at the TFH-Berlin — University of applied sciences)
Luxemburger Str. 10; D-13353 Berlin

Introduction

The steppe grasslands of Mongolia comprise one of the largest grassland ecosystem complexes of the
world. Over 70% of Mongolia’s 1.5 million square kilometres falls into three major ecological zones: the
desert steppe, steppe and mountain steppe. These grasslands support most of Mongolia’s 30 million head of
domestic livestock (camels, cattle, yaks, horses, sheep and goats). It has been estimated that over 78% of the
total territory of Mongolia is under the risk of desertification, of which nearly 60% is classed as highly vul-
nerable. Over 70% of the total pastures have been already degraded through overgrazing as well as drought.
Human factors contributing to the problems of desertification include poor pasture utilisation, inadequate
livestock water supplies and soil erosion due to poor agronomic practices and mining activities. Despite the
ecological, conservational and economic significance of Mongolia’s grasslands, relatively little is known
about the vegetation composition and dynamics of these ecosystems, this especially accounts for the desert
steppe grasslands®.

To understand the current situation of pastoralism in Mongolia a short review of the historic
development is necessary. Until the 1920s Mongolia was under the control of feudal rulers and the strong
influence of Buddhism. In 1921 the “People’s Revolution” marked the beginning of the strong Soviet
influence on Mongolian development concerning all spheres of society. Even if it took several decades, in
1958 nearly the complete livestock were confiscated and collectivized in the so-called negdel?. Also in the
1950s the Somon® and Aimag* centres were built up to substitute the function of the monasteries which were
abolished in the 1920s. The latter provided traditional services like education and healthcare and connected
the herders to the markets. The nomadic herders had to adapt to a different way of living. In former times
they were responsible for the whole organization process of herding, including livestock raising, choice of
pasture, selling or exchanging of products, etc. During socialistic times specialists were introduced to the
fields of herding, transportation, veterinary medicine, the building of wells and shelters as well as
administration. The whole process was divided into many parts and the former independent herders became
workers with salaries and vacations. Many of the former mobile herders settled down in the Somon and
Aimag centres. It was the first time in Mongolian history that a division between mobile and settled
population emerged?®.

The Mongolian economic system has undergone considerable changes since the end of socialism in
1990. After the collapse of the Soviet Union the negdel were abolished and virtually all state-owned
livestock had been privatised. For the herders privatisation resulted in loss of the formal institutions that
regulated pasture use, in reduced social services, in declining trade and access to markets, in increased
numbers of herding households and in greater poverty and differentiation in wealth.® The transformation also
brought economic difficulties for the settled population. For many of them the only solution was to leave the
settlement and to go into the steppes to build up own herds and become mobile livestock keepers. For these
so called “new nomads”, people formerly working in the areas of administration and now practicing
nomadism again it was hard to deal with the new circumstances. Much of the traditional knowledge
concerning livestock keeping, including patterns of spatial movement and composition of herds, was lost
during the socialist era. The increase of herding households and livestock (see Fig. 1) also lead to a greater
pressure on existing pastures. As during most of the 1990s no regulation for pasture use was implemented,
overgrazing and degradation of the vegetation cover resulting in decrease of agricultural productivity change
of plant species composition and biodiversity can be observed in many parts of Mongolia.

! Fernandez-Giménez, 2001, pp. 101 — 103.
2 Negdel = socialist herding collective.

% Second highest administrative unit.

* Highest administrative unit.

® Schmidt, 1995, pp.73-100.

® Fernandez-Giménez, 1999, p. 315.
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Today this problem has been recognized and the pressure to find adequate solutions is rising. The
mobility of nomads and their livestock in respect to the high spatial and temporal variability of the natural
resource base can be seen as a main tool for sustainable natural resource management and as a precondition
to development in arid ecosystems. To develop measures and recommendations for sustainable planning and
to combat desertification processes, detailed spatial information concerning patterns of pastoral land use
especially in relation to distance and frequency of seasonal nomadic movements are necessary.

Table 1. Number of herdsmen and livestock in Mongolia, 1990-2000*. Ta6Jumna 1. Yucio CKOTOBOIOB U MOTOJIOBbS
ckora B Monroanu, 1999-2000.

1990 1995 2000
Number of herdsmen households 74710 169 308 191 526
Number of livestock (in thousands) 25 856,9 28572,3 30227,5
* Source: NSOM 2001, pp. 118; 132
Study area

The Bulgan Somon is located in the south Gobi Aimag between 102° 50" and 104° 10°E, and 43° 45" and
44° 50°N, approximately 500 Km south of Ulaanbataar. The road is not tarred so that it takes about one day
by car to reach Bulgan Somon. The Somon has a total size of 7500 km? with an elevation range of 1000 to
2600 meters over sea level. The highest elevation is found in the mountainous region (Gobi Altai) in the
South. Unfavourable natural conditions (low and highly variable precipitation, high daily and seasonal
variations of temperature, strong sand and dust storms) aggravate the risk of anthropogenic desertification.
The Bulgan-Somon is divided into four Bags’, the Dal-Bag, the Den-Bag, the Chawzgaid-Bag and the
administrative centre of Bulgan. Within its boundaries live approximately 2500 people divided into about
600 Ails®. 400 of these Ails are livestock owners with almost 100000 animals in total. The remaining 200
Ails live in the Somon- or Bag centres and work in the areas of administration, service or farming.

The limiting factor for all human activities within the Bulgan Somon is the lack of sufficient water
supply. The problem of water supply is enhanced during severe drought periods (gan) such as during the
years 2001 and 2002 with little to no precipitation and through the fact that many water wells are defect. In
addition mining activities can be observed along the Ongi River, which runs to the Red Lake (Ulaan Nuur)
to the NE of the Bulgan Somon. The private company Erel is mining gold and using much water for this
purpose. Due to this activity the Red Lake and its hydrological system has dried out to a large extent.

Methods

Socio-economic data concerning the number of livestock and livestock composition only exists on
Somon level and does not contain information on location and spatial distribution of livestock. Additional
data had to be collected for the Bulgan Somon, which was based on qualitative interviews using well-
prepared questionnaires and appropriate base maps for mapping and orientation in the field. The GPS
(Global Positioning System) based mapping of geographic features such as Ails, existing water sources and
winter pastures was performed on the base of satellite image maps (worksheets). The exact coordinates were
available at all times with good accuracy. During the year 2001 satellite image maps were produced in a
scale of 1 : 200 000 (SIM 200) and 1 : 100 000 (SIM 100) using Landsat 5 TM imagery of 1990 showing the
band combination 7, 2, 1 (RGB) as well as a measured grid using Gauss-Kruger coordinates (map units). For
the field trip in the year 2002 similar satellite image maps were produced based on Landsat 7 ETM+ imagery
of 2002 but included a UTM grid for better navigation with the GPS device (Garmin 12). In addition to the
satellite image maps, products were established which also contained reduced topographic information in
vector format taken from topographic maps (TOPSIM) that were processed by MONMAP?. The worksheets
exist in digital format and can be utilized for future mapping activities. The spectral information contained in
the worksheets helped to distinguish areas with vegetation cover and were very useful to evaluate potential
sites where a concentration of mobile livestock keepers could be assumed.

The questionnaire contained questions on the herd’s size and composition, the spatial patterns of
movement of the household and the economic activities, i.e. where animal products are sold and where
supplementary food and consumer goods are bought. The actual households which had been interviewed

" Third highest administrative unit.
8 Usually groups of one to three households, often including several generations of one family.
® Geoinformation Technology Center, MONMAP Engineering Services, Mongolia.
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were chosen on a random basis. After driving to the selected area every ger in sight was taken into
consideration. Sometimes they were spread widely and sometimes they were situated within short intervals.
This method implies that not all the existing Ails were mapped and that the evaluation of the socio-economic
situation is based on exemplary locations. Nevertheless a concentration of pastoral activities can be observed
around the Somon centre and in the SW part of Bulgan Somon (see Fig. 1). A total of 30 interviews were held
with the help of a Mongolian interpreter. This was helpful not only for communication purposes but also to
avoid cultural misunderstandings. In general it can be stated that the interview partners seemed willing to
answer the questions. They showed much hospitality and always let us enter their ger®, which is the usual
behaviour towards any visiting guest. However when it came to quantify the size of the herds it was difficult
to get reliable numbers. This is based on the fact that the herders have to pay tax on each animal and are
therefore not always willing to give exact information concerning size and composition of herds.

Spatial patterns of mobile Livestock keeping

Three groups of livestock keepers with different patterns of pastoral land use can be observed (see Fig.
2). The first group (G1) lives very close to the Somon centre within a maximum distance of approx. three
kilometres. The group owns few animals which position’s them in the poorer social category and mobile
livestock keeping is performed within a radius of only a couple of kilometres. Even though this group is
small, the impact on the natural resources is not to be neglected, as their animals graze on the very same
grounds nearly all year round and there is no time for regeneration.

The second group of herdsmen (G2), including about 200 Ails, grow crops during the summer season.
The cultivation of vegetables is becoming an important second economic pillar for many people in Bulgan
Somon. But there is no real regulation concerning the use of water. Some people use much water causing
scarcity for others. In many cases technical problems concerning the irrigation system exist such as leaking
pipe systems or insufficient channel systems in the fields causing much water to evaporate before reaching
the roots. There are four different sites where vegetables are grown. Altogether they cover an area of 24.5 ha.
The largest site, with 11 ha, is situated on the edge of the Somon centre. The other sites are situated
respectively seven, ten and seventeen kilometres east of Bulgan. As livestock keeping is getting more
difficult, the economic value of crop production is becoming more important for some of the Ails. The
livestock graze in the surrounding area or are taken to remote pastures either by household members or by
paid herdsmen.

The third group (G3) is located between 20 and 40 km south or south-west of the Somon centre. Most
winter pastures are situated north of the Gobi-Altai Foothill along the mountain range “The Three Beauties”.
In the summer these Ails usually move about 5 to 15 km northwards. There are two chains of water sources.
One is located along the mountain range around which the Ails tend to settle in the wintertime, the other
stretches in a northeasterly direction. During the summer months these Ails usually move several times to
avoid overgrazing. During years with low precipitation or drought a higher frequency of moves becomes
necessary. Usually the household remains settled within a maximum distance of approx. seven kilometres to
permanent water sources. Sheep and goats on a daily basis cannot cover larger distances. If further distances
have to be covered due to harsh climatic conditions, the direction is mostly to the NW and can reach up to
150 kilometres. Not all households can cover such large distances, as the costs for transportation are
relatively high. If the distance to be covered is more than fifteen kilometres, which can usually be done by
beasts of burden, it is necessary to find a truck and to pay for gas. In this case a direct link between the
mobility of nomads and livestock and their financial situation can be observed. This inability to move has a
large impact on natural resources resulting in overgrazing and degradation of pastureland.

The composition of the herds can be described as follows. The major part of the herds consists of sheep
and goats. Usually the households own more horses than other large animals such as cattle or camels. In
general it can be said that the Ails belonging to group one (G1) own less animals, often not exceeding 100
heads. Within the other two groups (G2, G3) there are large differences concerning the number of livestock.
The numbers range between 100 and 500 animals per Ail. Figure 3 shows the development of livestock
numbers from 1986 to 2000 within the Bulgan Somon. A significant increase in the number of livestock can
be observed since 1886. The decrease of population humbers in some years is caused by extreme climatic
conditions such as gan™* or dzud'?. Two developments concerning the composition of livestock can be seen.

10 Mongolian felt tent, equivalent to the Russian yurt.
1 DBrought.
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The first is that the number of camels is gradually decreasing; the second is that the number of goats has in-
creased by nearly 100%. Even if the percentage of goats within the herds has traditionally been high in this
region the recent development must be seen as a reaction towards market economy and the rising Kashmir-
wool prices.

Fig 1. Location of mapped Ails, water sources and winter pastures on the base of Landsat 7 ETM+, 2002. Puc. 1.
KapTtorpadupoBanue MecT CTOSHOK, BOJIOMCTOYHHUKOB U 3UMHHX ITacTOMI ¢ ucrnonb3oBanuem Jlanacar 7 ETM+ 2002r.

Table 2. Livestock population in Bulgan Somon (1986 — 2000). Ta6auua 2. YnucieHHOCTh IOTOJIOBbS JOMAIIHETO
ckoTa B comoHe Byrnran (1986-2000 rr.).

Year Total Camel Horse Cattle Sheep Goat

1986 54958 4770 5031 1731 19627 23799
1987 60378 4809 5083 1859 21234 27388
1988 63179 4838 5056 1994 22328 28963
1989 66140 4941 4983 2002 22492 31722
1990 63725 4911 4269 1817 22100 30628
1991 66522 4901 4500 2103 22997 32021
1992 63756 4439 4657 2322 22431 29907
1993 63842 4303 5163 2241 21710 30425
1994 68921 4236 5742 2437 23276 33230
1995 80373 4363 6763 2891 26265 40091
1996 80413 4364 7260 2942 26487 39360
1997 91470 4398 8064 3170 29609 46229
1998 89824 4507 8553 3351 29777 43636
1999 96061 4636 9352 3323 32300 46450
2000 95289 4537 7582 2440 33409 47321

12 bzud is the Mongolian name for extreme cold winters, sometimes combined with very high snow coverage.
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Economic patterns

Selling Kashmir wool generates most income; 18.000 — 24.000 Tugrik™ (1000 Tugrik ~ 1 Euro, by
2002) is paid for one kilogram (kg). Each year approximately 300 grams (g) of Kashmir wool can be ob-
tained from one goat. The price depends on the quality of the wool, demand and the place of sale. 100 Tugrik
is paid for one kg of sheep wool. About 700-900 g can be taken from each sheep per year. A large degree of
the obtained sheep wool is used for subsistence felt production. Further products, which are sold, are fleece,
skins and some vegetables. Milk products are usually not sold for traditional reasons.

There are several possibilities to sell the products. One way to sell products is to mobile traders. These
usually visit the Ails around May when Kashmir wool is sold. The prices paid tend to be low, as many Ails
need cash immediately and have no other opportunities to sell the wool due to the lack of transportation
facilities. The second possibility to sell products is the use of “Delguurs”** which are situated in the Somon
centres. Prices are usually slightly higher than those of the mobile traders. A further advantage is that the
time of selling can be chosen more freely, making use of fluctuating market prices. This advantage can only
be used by the Ails who can afford to wait before they sell their products. The Ails who need immediate cash
to buy staple food or other essentials have to sell no matter how low the price is. The third possibility to sell
the products is the market in the Aimag centre Dalanzadgad that is located about 100 km east of Bulgan. The
prices obtained are higher than in Bulgan, but transportation to this remote market is expensive. In addition
there is a psychological limitation to enter this market as little is known about its organisational structures,
unless some family member is living there. The fourth and economically most attractive market is China but
requires a high level of organisation, financial input and entrepreneurial spirit. A further obstacle lies in the
semi-legal status of exporting animal products. Ulaan Bataar hardly plays a role as a market place unless
family connections exist. The reason is the large distance, which has to be covered, so that China is overall
more attractive.

Even though the markets play an important role for the Ails, they do not determine the concentration of
people in specific areas. The choice of location is based on the quality of pastureland and distance to existing
water sources. Since the end of socialism the wells and water sources are no longer maintained by the state.
As the maintenance is not organized on a private base'®, many wells are devastated and the pasture around
them can no longer be utilized. Concentration processes around the remaining functioning water places are
the consequence.

Comparison of multidisciplinary results

The results of the socio-economic investigations based on fieldwork during the years 2001/2002 reflect
the current state of pastoralism in the Bulgan Somon in respect to size and composition of herds, spatial
patterns of annual movement and concentration of Ails and water points. All spatial information (GPS-based
mapping of locations using UTM-coordinates) and associated descriptive information based on the
qualitative interviews held in the Ails have been processed using GIS software and relational database
management systems (MS ACCESS) including a detailed photo documentation of the field trips. The
thematic information can now be visualised and compared with other multidisciplinary information, which
has been compiled within the EU project (Copernicus 2 “Gobi Desertification)*® using methods of GIS
analysis such as data overlay. The additional GIS layers include multitemporal information on ecosystems
and their anthropogenic disturbances (1990 / 2002), the distribution of plant species and composition of plant
communities, the mapping of pastures as well as change detection based on multitemporal image processing.
As a large variety of base information such as topographic and thematic maps and remote sensing data with
different geometric accuracies, scale, projection information and quality has been used by the individual
project partners, the data processing involved geometric correction and re-projection of available spatial
information so all information can be displayed on the base of the geometrically corrected satellite imagery
with the aim to assess the dynamics of vegetation degradation within the Bulgan Somon.

'3 Mongolian currency.

4 Small shops.

15 Only one well with engine was taken care of by an Ail at their own commitment and expense.

18 Moskow State University (MSU) and Ural State University (USU), Russia; Institute of Biological Sciences, Mongolian Academy
of Sciences (IB MAS), Mongolia; Geoinformation Technology Center, MONMAP Engineering Services, Mongolia; Ben-Gurion
University of the Negev, Jacob Blaustein Institute for Desert Research, Remote Sensing Laboratory (BGU), Israel.
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An example of data overlay is given in figure 2 showing a generalized version of the mapping of
ecosystems and their anthropogenic disturbances based on visual interpretation of landsat 7 ETM+ imagery
and ground truthing performed by the Moskow State University (MSU) during the field trips 2002/2003. The
anthropogenic disturbances displayed in the map show areas with heavy to very heavy degradation of natural
resources. In order to compare the information with the socio-economic investigations a 5 km wide buffer'’
(radius of 5 km around mapped features) was generated around all mapped Ails, water sources and winter
pastures representing the approximate daily distance covered by goats and sheep.

The mapped anthropogenic disturbances on ecosystems correspond very well with the spatial patterns of
mobile livestock keeping. This is especially visible within the area around Bulgan and in the southwestern
parts of Bulgan Somon along the Gobi-Altai foothill, which reflects the general movements, and
concentration of the nomads throughout the year. In addition a destabilisation of ecosystems can be observed
along most roads, especially along the main road connecting Bulgan with Ulaanbaatar and the Aimag center
Dalanzadgad which is most often caused by so called “multiple tracking”. Most of the mapped Ails and
winter pastures are located within the desert grassland ecosystems. Mobile livestock grazing is limited in the
SW in areas with higher elevation where moderate dry steppe or dry steppe ecosystems dominate and in
many northern parts of the Somon with desert steppe or steppe desert ecosystems.

The results of change detection are based on multitemporal image analysis using the satellite images
from 1990 (Landsat 5 TM) and 2002 (Landsat 7 ETM+). The data processing was done by the Ben-Gurion
University of the Negev, (BGU) using various methods of image analysis such as analysis performed using
Band 3 (Landsat) which is useful to detect chlorophyll absorption in vegetation, Tasselled Cap showing
changes in respect to the degree of brightness, greenness and wetness and NDVI (Normalized Difference
Vegetation Index). NDVI can be used for vegetation monitoring and is calculated using the visible and near-
infrared bands contained in the multispectral satellite imagery. The vegetation index exploits the property of
green, vigorous vegetation to reflect strongly in the infrared band, whereas at the same time strongly
absorbing in the red band. The differential reflectance in these bands provides a means of monitoring density
and vigour of green vegetation growth using the spectral reflectivity of solar radiation.

! P Bulgan Soum (Ecosystems 2003)

5 km radius around mapped
features

- - — - Boundary
Tracks
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1 Desert grassland
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I Desert steppe or steppe
) deser

- Dry steppe

st Anthropogenic disturbance

1] 5 10 20 km

Fig. 2. Location of mapped features in respect to ecosystems and anthropogenic disturbances. Puc. 2.
KaprorpadupoBanue 0coOeHHOCTEH SKOCHCTEM M UX aHTPOIIOTCHHOW HAPYIICHHOCTH.

o Proximity analysis within a GIS environment.
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In Figure 3, a generalised version of the results of image analysis is given, showing areas with low to
high decrease for each analysis method in combination with the generated buffer zones around mapped
features. In comparison with the mapping of ecosystems and their anthropogenic disturbances, less
correspondence in respect to anthropogenic pressure and pasture degradation can be seen. This is especially
obvious within the area around Bulgan and along the southern Gobi-Altai foothill where a high concentration
of nomads can be noted. Areas showing a decrease in vegetation vitality are mainly to be found in the SE of
Bulgan Somon, to the West and East of Bulgan as well as in the NE around the Red Lake (Ulaan Nuur).

It can be concluded that image analysis and the monitoring of desertification processes is questionable
when based on only two years (1990 / 2002). This is mainly due to the fact that rainfall over time and space
is extremely variable, particularly in the desert and desert-steppe zones. In these areas the interannual
variability of rainfall may influence the productivity and composition of vegetation to a greater degree than
does grazing pressure.

7N Bulgan Soum (Image Analysis)

5 km radius around mapped
features

= = = Boundary

Image analysis (1990 / 2002)
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Fig. 3. Location of mapped features in combination with multitemporal image analysis. Puc. 3. Kaprorpaduposanue
0COOEHHOCTEN DKOCUCTEM B KOM6I/IHa]_[I/II/I C IMHAMHUYC€CKUM aHaJIn30M CHHUMKOB.

Conclusion

Since market economy took over in Mongolia the livestock numbers have increased dramatically. Even
though significant decreases can be observed during years with extreme climatic conditions, the number of
livestock can still be considered as high. A concentration of pastoral activities in some parts of Bulgan
Somon can be observed. In these regions the anthropogenic pressure is enhanced by the facts that the tradi-
tional seasonal movement of herders is expensive and thus cannot be afforded by the poorer Ails, that many
pastures cannot be utilized due to lack of water supply and that the number of ecologically questionable
Kashmir goats is rising due to the high economic value of Kashmir wool. Since the end of socialism many
organisational and infrastructural deficits are apparent. The maintenance of motor-driven wells from the so-
cialist period is not anymore ensured by the government and private initiative to maintain existing wells is
financially limited. As a result livestock are mainly watered at natural water holes causing problems during
drought periods. Since water is the basic element for pasture utilisation a concentration of grazing pressure
around functioning wells is apparent.
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Regional rural development can only be achieved by a holistic approach including the reduction of the
livestock number and the introduction of new legal regulations for securing an ecologically adapted pasture
management. The improvement of the technical and social infrastructure including water management, edu-
cation and human and veterinary medicine are necessary to ensure sustainable rural development and the
continuity of mobile livestock keeping in Bulgan Somon. As an example, educational programmes in the
field of agriculture could lead to higher productivity and reduce the pressure on grazing land. Basic services
need to be provided in all rural areas to keep them attractive for herders. If this is not the case the danger of
many people moving closer to Aimag or Somon centres, where these services are provided grows, enhancing
the processes of concentration and land degradation.

The multidisciplinary data collected within the EU project “Gobi Desertification” can be seen as a good
thematic and spatially corrected base for decision-making and implementation of rural action plans.
Although the monitoring of desertification processes and dynamics of ecosystems is limited using methods
of image analysis, a good scientific documentation of the current socio-economic and ecological situation of
Bulgan Somon based on image interpretation and detailed fieldwork is given.
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================= OTPACJIEBBIE IIPOBJIEMbI 3ACYIIVIUBbIX 3EMEJ]Ib
V/IK 631.445.57:577.4
OLIEHKA UBMEHEHU 3EMJIENIOJIb30BAHUS U PACTUTEJILHOI'O

MOKPOBA B COMOHE BYJITAH C UICIIOJIb30BAHUEM
JUCTAHIIMOHHBIX METO/IOB 30HIUPOBAHUSI

© 2004. 10. basip:kapraJj, A. KapHuenau

Jlabopamopus oucmanyuoHHbIX Memo0oo8, Uncmumym nycmoins Yuusepcumema ben-I'ypuona, Cede boxep Kamnyc,
84990, Mspaunv

B crathe u3nararoTcs pe3ynbTaThl HCIOJB30BAHUSA METOJOB JMCTAHIIMOHHOW OICHKH H3MCHCHHS B
XapakTepe 3eMJICTIONIb30BAHUS U TIOKPBITHS 36MHOM MOBEPXHOCTH PACTUTENHLHOCTBIO 3a 12-1eTHHI Tiepro] B
comone bynran (FOxxuo-T'obuiickuii atimak, Monromus), B mpeaenax N 43.75°-44.85° u E 102.85°-104.12°.
B 1mensx ONEHKH JMHAMHUKH PACTUTEILHOTO TMOKPOBA U €ro KIaCCH(PUKAINH, a TaKkkKe W3YUCHHUS
B3aMMOCBs3EH MEXIy PacTUTEIbHOCTHIO U Vegetation indiCes 1 MOHUTOPHHIA MPOIECCOB OMYCThIHUBAHMS,
HCIOJIB30BAIUCH JINOO KPYITHOMACIITA0OHBIC CHUMKH, JTH00 JaHHBIE HA36MHBIX U3MEPECHUM.

Lenpro paboThI OBUIO OTPEACTUTH M BHIPA3UTh KOJIMYECTBEHHO 3TH M3MEHEHUs, mpousolneamue ¢ 1990
no 2002 rr. [Ipeamnonaranocs OTBETUTH Ha ciieayromue Bormpockl: 1) [Iponsonuiu iu kakue-mubo n3MeHEeHHUs
pactuTenpHOTO TIOKpoBa? 2) Kakue sjeMeHTH 36MHOMN IMOBEPXHOCTH MOIBEPIINCH Bo3iekcTBHI0? 3) Uem
OBLTH BBI3BAHBI M3MEHEHHMS. aHTPOIIOT€HHBIM BO3JICHCTBHEM HITH €CTECTBEHHBIMU TIPUYHHAMU?

M3meHeHus: ompenessuiich C HCIoJb3oBaHWeM HHIekca vegetation index differencing. HauGosnee
mmpoko npuMmensemsiii nagexkc — the Normalized Difference Vegetation Index (NDVI). 3uauenns NDVI
MoJTydalii Ha OCHOBe m300pakeHuid Landsat-5 TM and Landsat-7 ETM+ 1990 u 2002 rr. mo ypaBHEHHIO

NDVI = (pyir = Preg ) (Pnig + Preq) HA  OCHOBE 3HAYCHMIT OTPaXKAIOMIEH CIOCOOHOCTH — 3EMHOM

moBepxHOCTH. OOHapyKECHHbIC pa3auuus JerIH B OCHOBY JU((EPCHIMPOBAHHOTO H300paXKCHHS,
nokasbiBarorero m3MeneHuss NDVI 3a ykazanssrit nepuoa. CTaHmapTHOE OTKIOHEHUE OT CPEIHET0 OOBIYHO
OepeTcst Kak MOpor MEXAy NHKCEIsIMH «H3MEHEHHe» W «He W3MeHeHHWe». B HamreM mccnemoBaHwH, Oblia
MpOaHAIM3UPOBaHa TUcTOrpamma, orpaxatorias NDVI, u BEIUKCIEHBI CTaHIAPTHOE U CPEHEE OTKIOHCHHS.
B xadectBe mopora, OmpeAeNsIONIeT0 W3MEHEHHS 3€MHOH IMOBEPXHOCTH B IU(GEpEeHIINPOBAHHOM
HU300pakeHUH, ObUTH BBIOPAHBI 2 CTAaHAAPTHBIX OTKJIIOHCHHMS BBIIIEC M HIDKE cpeaHeit Ha ructorpamme NDVI.
Hikasist o0nacth B mpezesax IByX CTaHAapTHBIX oTKiIoHeHu# (Bbicokue 3HadeHuss NDVI B 1990 u Huskue -
B 2002 rr.) npecTaBIsAeT HETATHBHBIC U3MEHEHUS 36MHON MOBEPXHOCTH, TOT/Ia KaK BEPXHsA 007aCTh TUTIOC
IBa CTaHHApPTHBIX OTKIoHeHMs (Bbicokue 3HaueHus NDVI B 2002 u mmskue - B 1992 rr.) mpeacraBisioT
MO3UTUBHBIC HM3MCHCHUSI.

Y CTaHOBJIEHO, YTO MPOU3OILIN Pa3HOYPOBHEBBIE M3MEHEHUS B 3€MIICTIONIE30BAHUM U PACTUTEIBHOCTU
COMOHA, BKITIOYAIOIIME BO300OHOBJICHHE PACTHUTEIHHOTO IOKPOBA B Pa3IMYHBIX YaCTIX HCCIEIOBAaHHON
TEPPUTOPHH U TIEPECHIXaHNE BOJOEMA. DTH W3MEHEHHs OBUIM BBI3BAHBI KIMMATHYECKHUMH (IYKTyarHsIMA
(pexuM OcamKoB), HapslAy C aHTPOIOIEHHOW MEATeNbHOCTHIO, TaKOH KaK YBEIMUYCHHE IMOTOJIOBbS CKOTa,
TIEPEBHINAC U TIEPEIKCILTyaTalnsl BOJHBIX HCTOYHUKOB.

Ha cpaBHHTENpHO OONBIINX TEPPUTOPHUSIX OMYCTHIHEHHBIX cTemed mHAekc NDVI yBemmumncs. ot
(heHOMEH MOXHO OOBSCHUTH HEIPPEKTUBHON OpraHHU3alMel MacTOMIE000pOTa B COMOHE C TeX IOp, Kak
BBIITAC UHTEHCU(UITUPOBAIICS B TCUCHHUE [IEPHOA, OXBAYCHHOTO HCCIICIOBAHUSMU.

Hcuepnanne BOJHBIX PECypCcOB 03€p BCIEACTBAE HEPAIMOHAIBHON YEIOBEYECKOH NeATEIbHOCTH
CO3JIAJI0  BO3MOYKHOCTH JUISI HETMOENAaeMBIX CKOTOM pACTEHUH pa3BUBATHCS B BBICOXIIUX O3€PHBIX
koTioBMHaX. Kak crenctBue, 3TH BUIBI pacTeHHi BbI3Baimu Oosiee Bbicokue 3HaueHus NDVI B 2002 r. no
cpasHenuio ¢ 1990 r.

UccnenoBanne JEMOHCTPHPYET BO3MOXKHOCTh HCIIONB30BAaHUSI JIUCTAHIIMOHHBIX METOJIOB LIS
UICHTU(DUKAIIMM W3MEHCHHMH XapaKkTepa 3EMJICTIONIb30BAaHUS M IOBEPXHOCTH 3€MJIM Ha BBIOPaHHBIX
TEPPUTOPHSIX B YCIOBUSAX IMYCTBIHHBIX cTerneld Monromuu. [lomydaemble mpu 3TOM pe3yJbTaThl MOTYT
CIIY’>KHTh Ba)KHBIM HHCTPYMEHTOM B MPOIIECCE IPUHATHUS PEIICHUH.
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ASSESSING LAND-USE AND LAND-COVER CHANGE IN BULGAN SOUM BY REMOTE SENSING
CHANGE DETECTION TECHNIQUE

© 2004. Yu. Bayarjargal and A. Karnieli

The Remote Sensing Laboratory, Jacob Blaustein Institute for Desert Research, Ben Gurion University of the Negev,
Sede Boker Campus 84990, Israel

Introduction

The current paper reports a practical application of remotely sensed data coupled with change detection
technique to assess land-use and land-cover change (LULCC) for a 12-year period in Bulgan Soum*, South-
Gobi Aimag?, Mongolia. The Bulgan Soum is geographically located in the northern edge of the Mongolia’s
Gobi desert, in the desert-steppe environment. LULCC that exists within the Bulgan Soum are highly
affected by natural factors as a consequence of seasonal and interannual fluctuations of precipitation,
prolonged and frequent drought events, strong windstorms, etc. In addition, the area is also affected by
pressure of human activities such as intensifying grazing by domestic livestock, overexploiting natural
recourses (e.g., collection of firewood), developing irrigate agriculture, and unlimited use of the ground for
off-road driving.

Methods for assessing LULCC range from a plot-level in-situ sampling to wide-ranging analysis of
remotely sensed data. Although aerial photography can detect LULCC over relatively wide area at a
reasonable cost, satellite imagery has proven as more cost-effective in terms of space and time. Enormous
number of studies, utilizing remote sensing data, derived from various satellites with specific characteristics,
over different ecosystems have been well documented during the past two-decades (e.g., Jensen 1986;
Lunetta and Elvidge, 1998). Moreover, a large variety of change detection techniques have been formulated,
applied, and evaluated (Singh 1989; Lambin and Strahler, 1994; Collins and Woodcock, 1996; Lunetta and
Elvidge, 1998; Sohl, 1999). Multitemporal Landsat series data (Multispectral Scanner (MSS), Thematic
Mapper (TM), and Enhanced Thematic Mapper Plus (ETM+)) in association with numerous change
detection techniques have been demonstrated their usefulness for studying LULCC over semi-arid
environments (e.g. Pilon et al., 1988; Ram and Kolarkar, 1993; Chavez and MacKinnon, 1994; Knick et al.,
1997; Lunetta et al., 1998; Abuelgasim et al., 1999; Elmore et al., 2000; Koch, 2000; Rogan and Yool, 2001;
Helmschrot and Flugel, 2002). The Landsat imagery that has high spatial resolution imagery of 30 m
provides complementary information to the field survey in attempting to detect and evaluate LULCC.
However, practical utilization of such data and technique is limited in Mongolia. Here, either coarse
resolution images or ground measured information were used for assessing land cover change (Chuluun et
al., 1999; Erdenetuya and Khudulmur, 2002) and classification (Tateishi et al., 1997), for studying
relationships between vegetation cover and vegetation indices (Purevdorj et al., 1998), and for monitoring
vegetation state with respect drought events (Adyasuren and Bayarjargal, 1995; Bayarjargal et al., 2000;
Bayarjargal and Karnieli, 2004).

Consequently, the objective of this study is to detect and quantify land cover changes over more than a
decadal period (1990 — 2002) by using remote sensing change detection technique. The study intends to reply
the following three questions: (1) Were there changes of land cover? (2) Which ground features had been
affected? And (3) Were the changes derived by human activity or natural phenomena?

Study area

The study area, Bulgan Soum of South-Gobi Aimag, is located between 43.75°-44.85°N and 102.85°-
104.12°E (Appendix 10). The total area of Bulgan Soum is 747,907 ha and it belongs to the desert-steppe
environment. In spit of that, a more arid-desert environment is found in the central west and eastern regions
of the Soum while the southwestern- and western-edges are characterized as mountain steppe environment.
A harsh seasonal climate and limiting resources of water and nutrients for domestic and wild herbivory
dominate the study area. The desert-steppe part of the study area is characterized by relatively flat terrain
with high-erodible light-chestnut and stony soils, and sparsely distributed perennial grasses along with semi-
shrubs. The desert environment is characterized by sandy soil with eolian deposits and desert woody shrubs.
The mountain steppe area is characterized by rocky terrain, rolling topography with broad ridges and sharply

! Soum (district) - a local administrative unit.
2 Aimag (province) is a largest administrative unite that has including several Soums.
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indented valleys, and higher plants, wheatgrass herbs joining in sage shrub. Elevations within the Bulgan
Soum range from 1030-1700 m AMSL in the desert and desert-steppe plateau and up to 2600 m in the
mountain steppe area. The climate of the Bulgan Soum is harsh; cold winter, and dry and hot summer.
Precipitation, which is the most important climatologic factor for vegetation growth in this area, varies
considerably from year to year and from month to month. Mean annual precipitation is 120 mm, varying
from 54 to 195 mm during the 42-year long-term data from 1961 to 2002 (Figure 1a). 82% of the total
precipitation is mainly concentrated in the vegetation-growing season, from May to September, with a peak
in July-August (Figure 1b). Mean monthly temperature varies from -13°C in January to 22.3°C in July.
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Figure 1. (a) Inter-annual variation of accumulated precipitation during the vegetation-growing period over the study
area. Solid line shows the long-term average precipitation; (b) Multi-year average of monthly precipitations for the
years 1990 through 2002. Arrows mark acquisitions dates of the Landsat images. Pucynok 1. /luHaMuiKa MeKCE30HHBIX
KoebaHnit AKKYMYJIMPOBAHHBIX OCAJIKOB 3a ICPHUO/ BEIreTallUU Ha UCCIICAYyECMOM paﬁOHe. CIIomIHOM TMHUENH OKa3aHa
JAWMHaMHKa MHOTI'OJICTHHUX CPEAHCTOAOBBIX OCAJAKOB. (b) CpeHHﬂﬂ MHOTI'OJICTHAA BCIMYHMHA CXKCMCCAYHBIX OCAIKOB 3a
1990-2002 rr. Ctpenkamu oka3aHbl JaThl CpaBHEHUs n300paxkeHuii Jlanacar.

A major land-use practice in the Bulgan is domestic-livestock grazing that is still a natural-dependent
and semi-nomadic. Five kinds of animals (sheep, goats, cattle, horses, and camels) have been herding all
year-round, and an utilization rate of pasture capacity for the Soum was below fifty percent in 1990 when
63.7 thousand numbers of livestock had been grazed over some 728100 ha area. Due to the collapse of state-
owned support at the beginning of 1990s and herders’ interest to increase the number of privatized livestock,
the rate was doubled in 1999. The numbers of livestock, especially number of goats, in the Bulgan Soum has
increased from 1990, and currently goats are 48% of the total animals. One reason for increasing the number
of the animals can be related to migration of joblessness from the Soum and Aimag centers to the
countryside. While less than 1000 people were living in countryside in 1991, this number increased to 1671
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in 2000. In addition to a direct influence of livestock grazing on the pastureland, land degradation processes
were taken place around the watering points (e.g., natural spring, drilled wells, and lake), cattle-breeding
camps (winter shelters, folds), and local administrative centers. Irrigated agriculture that is potatoes and
vegetable planting by the rural residents in a relatively small area became an intensive mainly in the rural
centers during the last a few years. Also, few herders who are living in or near the settlements with a
smallest-numbers of animals grew vegetables as supplementary for their income. In addition, considerable
cover of disturbance and land degradation was caused by unlimited use of the ground for off-road driving.

Dataset

The basic requirement for detecting LULCC by using remote sensing techniques is the availability of
images for (at least) two dates on which a same area can be observed (Yuan et al., 1998). Since the
geographic location of the Bulgan Soum is larger than a single Landsat scene (185X185 km), six scenes of
the Landsat imagery, three of Landsat-5 TM (1990) and three of Landsat-7 ETM+ (2002), were acquired. In
order to reduce scene-to-scene variations that are related to sun angle, differences in atmospheric condition,
and vegetation phenology, all images were selected during the vegetation growing season, when the
possibility to discriminate between vegetation and soil covers is the highest. The main specifications of the
Landsat scenes are listed in Table 1. Also, cloud covers were minimal for these images. However, the study
years have different precipitation regimes. 1990 was extremely wet year with 195 mm of rainfall, higher than
the long-term average (120 mm). 107 mm of rainfall occurred between July and September. Opposing, 2002
was a dry year with 79 mm of rainfall. 39 mm rainfall occurred in July and September (Figure 1b).

Table 1. Specifications of the Landsat-5 TM and Landsat-7 ETM+ scenes used in this research. Taémuma 1. Comcok
¢parmenros Jlanncar-5 TM u Jlanacar-7 ETM+, ncnoap30BaHHBIX B JAHHOM HCCIICIOBAHUM.

Dates Sun Sun elevation

DD/MM/YYYY (Sensor) Path/Row azimuth (°) ) Day of year
1770971990 (TM) 132/029 142.0 210 260
17/09/1990 (TM), 132/030 141.0 42.0 260
30/07/1990 (TM) 133/029 128.0 60.0 283
24/07/2002 (ETM+) 132/029 134.2 58.6 205
24/07/2002 (ETM+) 132/030 131.9 50.3 205
16/08/2002 (ETM+) 133/029 140.4 53.5 228
Fieldwork

The objective of the fieldwork was to collect ground reference data that could be used for satellite data
analysis. Although unbiased ground reference information at the time of each remote sensing data acquisition
needs to be collected in order to aid satellite image interpretation, this is rarely possible when historical
images have to be used. Hence, we collected ground information for the most recent imagery, Landsat ETM+
in 2002. Fieldwork took place from late July to mid August in 2002. Ground information was collected at
fifty-five sites. Sites were selected throughout the north-south and east-west extent of the Bulgan Soum
based on an erratic network of major and minor roads. The locations of sites, which were considered enough
homogenous or significantly heterogeneous, were recorded by using a Global Positioning System (GPS) and
mapped directly onto the corresponding topographic map sheets with scale 1:100,000 and satellite images. A
color printout image of the Landsat TM in 1990 was used during the fieldwork. Descriptive information,
which includes identification of plant species, percentage cover of green vegetation, plant phenological
stages and heights, and spreading of bare soil and sand dunes, was noted for each site. These records were
compared to the soil type and vegetation maps and then used as reference and validation information for
satellite image processing.

Satellite image pre-processing

Prior to applying change detection analysis, pre-processing operations were performed on the remotely
sensed data in order to improve image quality, adjust digital values for the difference of the atmospheric
conditions, and bring images into registration with the same projection. The most important procedures in the
performances of the pre-processing are radiometric calibration, atmospheric correction, and geometric
rectification or registration. The thermal bands of the TM and ETM+ sensors were not included in the
processing and further analyzing. All other six bands were individually subject to calibration and correction.
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This process included the conversions of digital number (DN) values to at-satellite radiance values (Landsat
7 Users Handbook, Markham and Barker, 1987).

Atmospheric correction of the radiance values at satellite for each Landsat images were carried out using
the Second Simulation of the Satellite Signal in the Solar Spectrum (6S) algorithm (Vermote et al., 1997a).
The 6S computer program can correct satellite-derived solar radiation that was backscattered from the Earth-
surface-atmosphere system. Due to the absence of in-situ or ground measured information of the atmospheric
condition at the time of satellite data acquisition, the Landsat TM images were corrected by using a default
midlatitude-summer atmospheric model. In addition, because there was no correction model for Landsat-7
ETM+ in the 6S code (Vermote et al., 1997b), the program was upgraded for ETM+ during in framework of
the current research. Data about the atmospheric condition such as aerosol contents and total precipitable
water that are required for atmospheric correction during the images acquisition times were obtained from an
automatic tracking sunphotometer (CIMEL), which is installed in Dalanzadgad, center of South-Gobi
Aimag, about 60 km southeast of the study area (Appendix 11). Atmospheric correction procedure ended
with surface reflectance values.

In order to obtain cartographic uniformity of the scenes, a geometric rectification to a unique geodetic
system (UTM, Zone 48, Spheroid WGS 84) was applied to the Landsat-7 ETM+ images of 2002 based on 49
ground control points that had been collected by using GPS during the fieldwork in summer 2002. A
polynomial second-order transformation with cubic convolution resampling method in ERDAS image-
processing package was adopted in this study (ERDAS, 1997). Mean root-mean square errors (RMSE) in
geometric rectification approach were less than half pixel for each scene, and the images’ pixels were carried
out with 28.5-meter pixel size. After applying the geometric rectification, two merged images were created
for 1990 and 2002 based on three-registered images (RMSEs were less than 0.3 pixel for every registration
set) for each year. Two mosaic images in 1990 and 2002 were registered one to another with the RMSE of
less than 0.2 pixels. The study area was subseted on the inter-registered images by using vector file of ARC-
GIS. Thus, the ground reflectance values on the subseted images for 1990 and 2000 over the Bulgan Soum
area (Figure 1) are used simultaneously in the further change detection analysis.

Change detection analysis

The change detection method, named vegetation index differencing (Lyon et al., 1998) was used. Main
assumption was that LULCC could be detected in variation of vegetation index images on two different
dates, 1990 and 2002. Vegetation indices are algorithms aimed at simplifying and reducing data from
multiple reflectance bands to a single value correlated to physical vegetation parameters, such as biomass,
productivity, leaf area index, or percent vegetation ground cover. The majority indices are based on intensive
chlorophyll absorption in the visible red part of the electromagnetic spectrum used for photosynthesis and
strong reflection in the near-infrared (NIR) part of the spectrum due to scattering caused by internal leaf
structure (Tucker, 1979). The most widely used and well-known vegetation index — the Normalized
Difference Vegetation Index (NDV1) is formulated as:

NDVI = (pyr — PRed)/(PNm + Pred)
1)

where pnir and poreq are the reflectance in the near-infrared and red spectral bands, respectively. Thus, denser
and/or healthier vegetation having higher NDVI values, while lower values response to sparse or stressed
vegetation (Sellers, 1985). Soil spectra typically do not show such dramatic spectral difference as vegetation.
The ease in calculating NDVI from a variety of sensors and the success of the NDVI in detecting vegetation
and vegetation change has made it a popular index. The NDVI was used as vegetation index differencing
method in numerous studies for analyzing vegetation conditions and changes (Briggs and Nells, 1991; Chilar
et al,. 1991; Lyon et al., 1998). This technique also been used to detect changes in canopy or vegetation
biomass (Hayes and Sader, 2001). Singh (1989) compared several methods of change detection and found
that the NDVI ratio is one of the most accurate techniques. Lyon et al. (1998) found this method to be less
affected by topographic features than other change detection techniques. Moreover, Yuan and Elvidge [1998]
concluded that NDVI differencing do better than other tested change-detection techniques.

The vegetation index differencing method consists of three processing levels: vegetation index
transformation, vegetation index differencing, and evaluation of change statistics (Lyon et al., 1998). The
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NDVI values calculated, individually for the 1990 and 2002 images, by using Equation 1 from the surface
reflectance values. The NDVI image of 1990 was subtracted from those of 2002 to create the NDVI change
differenced image. In order to identify actual LULCC, it is necessary to determine a threshold value that can
be used to distinguish between pixels that were not changed and those that were significantly changed. Once
a histogram of changed pixels was established, pixels that their values were not changed are distributed
around the mean, while pixels with significant change are locating on the tails of the histogram
(Jensen, 1986). A standard deviation from the mean of change is often selected as the threshold between
“change” and “no change” pixels (Jensen, 1986). Higher degrees of change can be located beyond higher
levels of standard deviation. In this study, NDVI differenced image’s histogram was examined and the mean
and standard deviation values were calculated.

Uncertainty of NDVI differencing method was accounted for a range of threshold values from one
standard deviation (where 80% of the study area is assumed unchanged) up to three standard deviations
where more than 99% of areas are probably unchanged. Through this study, we assumed that more than 80%
of the study area has been unchanged during the monitoring period. In other words, we believed that there
were no large-disturb effects for the study area; however, LULCC should be no larger than 20% of the study
area if there were some disturbing impacts on land cover. Then, two standard deviations above and below the
mean of the histogram of NDVI differenced image (mean +2 standard deviations) were selected as a
threshold to determine the changes of land cover in differenced image of two NDVI images in 1990 and
2002. Therefore, area that is located within two standard deviations from the mean of NDVI differenced
image’s histogram was considered to represent no-change (Appendix 12). While, the area downward within
two standard deviations (higher NDVI in 1990 and lower NDVI in 2002) represents negative change of land
cover, and area upwards plus two standard deviations (higher NDVI values in 2002 and lower in 1990)
represents positive change of land cover. Moreover, to enhance and assess LULCC over the Bulgan Soum,
NDVI differenced image was labeled from high decrease to high increase of NDVI changes during the 12-
year period, with one standard deviation interval, as shown in Appendix 12.

Results and discussion

Appendix 11 presents results of NDVI differencing change detection superimposed on surface
reflectance values of Band 3 in 1990 as gray-levels. Brighter tones in the background indicate a higher
surface reflectance values while darker tones indicate lower ones. Significant changed values of NDVI were
thresholded by two standard deviations from the mean of NDVI differenced image’s histogram, and are
highlighted in colors from red to blue. Positive changes are colored from green as low change to blue as high
change through cyan as middle change of NDVI value. Negative changes are colored from yellow as low
change to red as high through orange as middle change of NDVI. Positive and negative changes were
subdivided in intervals of one standard deviation.

The quantified change information of NDVI between 2002 and 1990 is shown in Table 2. No-change of
land cover or no difference of NDVI between the study years over the Bulgan Soum, within the threshold of
plus and minus two standard deviations occupies 726856 ha or 97.2% of the study area. No-changes are not
colored, shown as gray-level values. The desert-steppe rocky terrain in the north, the mountain steppe in the
southern- and western-fringes, and the desert sand dunes with shrubs and semi shrubs in the central-eastern
and -western parts of the Soum do not show significant changes. Contrary, LULCC in different levels are
mostly occurred over the desert-steppe environment with herbaceous plants and semi-shrubs in the southeast
and eastern portions of the study area.

About 16696 ha (2.2% of the study area) were indicated as decreased NDVI from 1990 (wet year) to
2002 (drought year). The red in the NDVI differenced image represents high or severe rate of decreased
NDVI (533 ha or 0.1% of the study area). The moderate (1460 ha or 0.2% of the study area) and low (14703
hectares that about 1.9% of the study area) decreases of NDVI values are shown as orange and yellow colors,
respectively, in differenced image. Decreased NDVI values are found in the desert-steppe plain environment
by a decline or reduction of natural vegetation. This was happened in valleys, along temporal watering
canals, and in an area of a lake (Ulaan-Nuur) that was dried up (Appendix 11). Two reasons can be pointed
out: (1) natural effect caused by difference in rainfall regime between the two years (Figure 1b), since high
correlation exists between the precipitation and NDVI (Tucker et al., 1991; Tucker and Nicholson, 1999);
and (2) anthropogenic effect of grazing pressure on the study area of domestic livestock. During the
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fieldwork, it was surveyed that roaming patterns of grazing livestock have been distributed mostly around
the centers of Soum and Bags. Number of animals almost doubled from 1990. Due to limitation of drinking
water over the pastureland in the far north of the study area and absence of grazing plants in the rocky-
mountain areas and sand dunes in the west and east of the study area, grazing of the increased number of
animals is mostly located over the south-eastern part of the study area. Therefore, it should be noted that the
NDVI differencing could give significant LULCC in the plain desert-steppe environment due to the
combined effects of drought and grazing.

Table 2: Changes of land cover between 1990 and 2002 identified by NDVI differencing. Tadéauua 2. Msmenenue
Ha3eMHOT0 MOKpbIThIs 3a niepuos ¢ 1990 no 2002 rr., ycranoBieHHOE ¢ moMomsio NDVI

NDVI changes Changed area Total area
Type Intensity (hectare) (%) (hectare) (%)
High 532.8 0.1
Decreased: Moderate 1460.0 0.2 16696.1 2.2
Low 14,703.3 1.9
Low 582.1 0.1
Increased: Moderate 333.7 0.0 4354.6 0.6
High 3438.7 0.5
Total NDVI change 21050.7 2.8
No change 726855.9 97.2
Total area 747906.6 100

Although there was less precipitation in 2002 (Figure 1b), positive changes of NDVI are also observed.
Only 4,355 ha (0.6% of the total study area) were detected as increased NDVI from the wet to drought year
(Table 2). This highest level of LULCC was found around the dried lake Ulaan-Nuur. This phenomenon is
explained by disappearing of the brackish-water and growing of worm weed shrubs such as Artemisia
frigida, which is not palatable for the animals during an intensive growth period of plants in early autumn
and summer times. The Artemisia frigida is one of indicator-species of land degradation processes since it is
more resistant to degradation. Increasing of such worn weed plant over the dried-table of brackish-water is
proved by the fieldwork in 2002. Moreover, areas with increased NDVI values between the study years are
found over the valleys and canals that are near the Soum and Bag centers. This can be explained by
extensions of invader plants such as a dwarf shrub, Iris Bungei, which is also not palatable during its growth
period. This plant can grow up as relatively large bunches with diameters range in 0.5-2 m and height about
30-40 cm tall. From the fieldwork, it was observed that the Iris Bungei does not mix with other dwarf shrubs
and has a significant association to soil moisture in sandy soil. In addition, cultivated irrigated areas near the
Soum and Bag centers are observed with increased values of NDVI. This type of LULCC is related to the
irrigated-planting of vegetables that has become a new land use during the last a few years. Also, some
increased NDVI values, which are observed in the floodplains of the Gobi Gurvan Saikhan Mountain in the
west-south corner of the study area, were probably caused by flooding of local canals and ephemeral
streams.

Summary and conclusions

Changes of land-use and land-cover over the Bulgan Soum during a 12-year period (1990-2002) were
detected and quantified by using high spatial resolution imagery of Landsat TM and ETM+ coupled with
change detection method based on normalized difference vegetation index differencing. LULCC was caused
by combination of anthropogenic (i.e., livestock grazing) and natural (i.e., precipitation deficit) effects.

As change-detection analysis between two dates with different rainfall regimes, it was shown that:

(1) Relatively large areas have been detected over the desert-steppe plain environment as decreased in
NDVI. This phenomenon can be explained by ineffective grazing-management in the Bulgan Soum since
livestock grazing has been intensified during the study period.
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(2) Vanishing of the lake’s water due to mismanaged human activities in the study area caused a suitable
opportunity to unpalatable plants to grow in the dried-lakebed. Consequently, these species caused higher
NDVI values in 2002 than in 1990.

This study demonstrates the potential for using remote sensing data and change detection method to
identify LULCC in a selected area of Mongolia’s desert steppe environment. Moreover, practical
methodology of this study can probably be used as an example for regional level land cover monitoring
system of the country. It is suggested that such a research on LULCC will be conducted on a regular interval,
so that the information can be updated periodically. A further detailed investigation of LULCC in study area
is necessary to use different change-detection techniques with integration of ancillary GIS datasets (e.g.,
environmental parameters such as elevation, slope, and aspect of the landscape and socio-economic
information such as population and animal number) or sequential aerial photographs of the test area. Results
of change detection analysis should be used as a tool for decision makers.
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COMOHA BVIJITAH

© 2004 r. T.U. Kazanuesa

BLomanuueckuii uncmumym um. B.JI. Komaposa PAH
197376 Canxm - Ilemep6ype, yn. Ilpog. [lonosa, 0. 2.

Bynran-comon sBnsieTcs He0OdbINOW, HO THNWYHON dacThio CeBepHodt ['o6bm. Ilo OoranHumko-
reorpaguyeckoMy pailOHHPOBAHUIO OHA OTHOCHUTCS K MOJ30HE IMyCTHIHHBIX crenei (FOnatos, 1950; 1974).
I0.T'. Ecrudees, E.W. PaukoBckast (1976) OTHOCST 3Ty TEPPUTOPHIO K MOJ30HE OCTCIHEHHBIX ITyCThIHb, &
no3xe E. U. Paukosckas (1993) xapakTepu3yeT ee Kak MEeIKOIePHOBUHHO-3TAKOBYIO MYCTHIHIO (TyCThIHHBIC
3JIaKOBHHUKH) Ha Oypoii mouBe.

3HauUTENbHBIA Tepenaja BhICOT Ha 3Toi Tepputopuu (oT 03. Yinan-Hyp nHa cesepe - 1050 m. 1o
noaHoxbs rop ['ypBan-Caiixan Ha tore - 1700 M Hag yp. M.), o0yclnaBIMBaeT BBICOTHYIO MOSICHOCTH B
pacmpeneneHun pactutenbHOCTH. OHa BBIpaXKaeTcss B CMeHe TpeX Mojoc (MOJ30H). a) OCTEeMHEHHBIX
MYCTBIHb Ha OYpPBIX OCTEITHEHHOMYCTHIHHBIX MOYBAxX, 0) MYCTBHIHHBIX CTENel Ha OYpPbIX IMyCTHIHHOCTEITHBIX
MOYBaX M B) OIyCTHIHEHHBIX CTEIICH HAa MaJOMOIIHBIX CBETJIOKAIITAHOBBIX MMOYBax. M3yueHne AMHAMUKH
MPOAYKTHBHOCTH PACTHUTEIHHBIX COOOINECTB, PACTEHW OCHOBHBIX JXKH3HEHHBIX (OPM IMPOBOAUIOCH Ha
9KOJIOTHYECKOM TIpoduite, MpoTsukeHHOCTRIo 72 kM (opaeesa u ap., 1980; Kazanresa, 1978; 1983).

Lens wccnenoBaHuii — BBISBUTH OCOOEHHOCTH JWHAMUKUA M TPOMYKTHBHOCTH ITyCTHIHHOCTEITHBIX U
MYCTBIHHBIX COOOIIECTB B 3aBUCUMOCTH OT ()aKTOPOB BHEIIHEH Cpelibl, MOKa3aTh yCTOMYMBOCTH COOOIIECTB,
JOMHUHAHTOB U COJJOMHUHAHTOB K TIOCTOSTHHO MEHSIONIMMCSI YCIOBUSIM KOCHOW CpEIbl M aHTPOIOTCHHBIM
HapyIICHHUsIM, a TaKKe OLEHUTh COBPEMEHHOE COCTOSHHE ECTECTBEHHBIX TMAacTOWII M IOKa3aTh WX
OMONIOTHYECKUH TOTEHIIMAIL.

Kmumar Ceepro#i ['00M pe3ko KOHTHHEHTANBHBIH, C HU3KUMHU TEeMIIEpaTypaMd B 3UMHUH TEPHOT,
KApKUM JIETOM, HE3HAYHUTEIbHBIM KOJMYECTBOM OCAJKOB M HEPAaBHOMEPHBIM WX BBINAJCHHEM, C
MaKcUMyMOM B JieTHu#l niepuon (okoso 60 %) u muHuMyMoM - B 3uMHHH (13 %). Cpennsisi cymMmMa 0CaJikoB
(1961-2001 rr.) cocraBmia 118.6 mm, a Temmeparypa Bo3ayxa - + 5.3° C. BereraumoHHbIH TepHON
cocrapisgeT 150 mgreid. ['oapr HaOMIOACHMA OBLUTH PA3TMIHBIME 110 KOJTHYECTBY OCAIKOB.

B 1990 r. (Bmaxuom) ocankoB Bbimaio 195 mM, uro B 1.6 pasa Gousbiie MHOTOJETHEH HOpMBL. OHH
JOBOJIBHO PAaBHOMEPHO BHINAJANM B TEUEHHE BCETO CE30HA BEreTallMM C MaKCUMYMOM B HIOJE€, YTO W
OTIPE/IETIIIIO MACCOBOE BO3OOHOBJICHNE M XOPOIIlee Pa3BUTHE OAHOJETHUX M MHOTroneTHuX TpaB. B 2002 r.
(3acymmmBoM) ocaakoB Beimano B 1.5 pasa menbmie mMuorometHedl (78.5 mm). PacTeHuss HaXOmWIHChH B
YTHETCHHOM COCTOSHHM, MHOTHE BHJBI HaXOAWINCh B cocTossHMM 1okos. B 2003 r. (BnakHOM) OCaiKOB
BBIIAJIO IOYTH CTOJNBKO ke, Kak ¥ B 1990 r. OxHako, u3 Hux 47 % BhIano B Hayajie Bereraiuu (Maii), 4To
OUYeHb OJATONPHATHO OTPA3WIOCh HA PAa3BUTHU PACTEHH BceX Omomopd. Pasmnmumst mOromHBIX yCIOBUI
(1990, 2002 u 2003 rr.) MPOSBISAIOTCS M B PA3IHUUAX BIAro00ECIIEYEHHOCTH MOYB, YTO HEMOCPEICTBEHHO
MOBIIMSUIO HA COCTaB, CTPYKTYpy M TPOAYKTUBHOCTH KaK OCHOBHBIX IIEHO3000pa3oBaTeliel, TaKk |
(¢UTOIIEHO30B B IeIOM. MHOTOJIETHHUE NaHHBIE 110 AWHAMUKE U MPOTYyKTUBHOCTH HanOoOJee TUIHYHBIX U
HIMPOKO PACHpPOCTPAHEHHBIX PACTUTEIBHBIX COOOLICCTB IMO3BOJMJIM BBISIBUTH HMX OHOJOTHYECKHUH
NOTCHLIUAN, ONpPEAEeTUTh CTENeHb WX AaHTPONOTeHHOH HApYLIEHHOCTH, pa3paboTaTh CHCTEMY Mep IO
palroHAIIEHOMY UCTIONB30BaHUIO U COXPAaHEHHIO eCTECTBeHHBIX nacToui CeBepHoit ['o0u.

OO0BLeKTBLI H METOAHKA HCCJIeA0BAHNN

HccnenoBanus MPOBOAMINCE HA MYCTHIHHOCTEITHOM cTarioHape comona bynran B cocrase Poccwuiicko-
MOHTOJIbCKOW KOMIUTIEKCHOW OMOJOrMYecKoi skcmeaunuu. M3ydeHne AMHAMHUKH M TMPOMYKTHBHOCTH 2-X
STAOHHBIX coo0mecTB (y4. 1, 3) Bemuchk B Teuenue mmrensHoro Bpemenu (1970-2003 rr., ¢ mepepsiBamu).
B 1971 r. Obul 3a/l0’)K€H  3KOJOTMYECKUH NPOGHIb, TPOTHKEHHOCTBIO 72 KM, TIJie¢ HPOBOIUIHCH
reoboTannueckue HabmroneHus. B 1972 —1973 rr. onpeaensich U KOJMYECTBEHHBIE XaPaKTEPHCTUKH Kak
OCHOBHBIX II€HO3000pa3oBaTeiell, TaKk U COOOILISCTB B IIEJIOM, a 3aTeM Oblau mpomoinkersl B 1990, 2002-
2003 rr. B Tex e cooOImecTBax OCTEMHEHHBIX MycThIHb (1-5) m mycteiHHBIX cremeii (6-10) (Kasanmesa,
1978; 1983; 2003; TopmeeBa u ap., 1980; Ilycteinubie ctenmu..., 1980; 1981). B kaxmom coobimecTBe
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JIeNTaiCh MOAPOOHBIe reo00TaAHNYeCKHE OMHCanns Ha miomamn 100 M2, JIIst onpeie/eHns YHCICHHOCTH 1
MPOEKTUBHOTO MOKPBITHS TPABIHUCTHIX PACTEHUI 3aKiIaabiBaigochk 1o 10, a MPOAyKTHBHOCTH — 5 TUTOMIa 0K
B 1 M%. Y KyCTapHUKOB M HACTOSIIHX MOTYKYCTAPHHYKOB H3MEPSIIH BHICOTY, HANOOMBIIHH ¥ HAHMEHBIINIA
JMaMeTp KPOHBI B3pOCIBIX 0coOedl u moapocta. Ilpum 00paboTKe MarepHaisa pacCUUTHIBAIM ILIOMIAb
MPOEKIIMH KPOHBI, 00BEM HAJ3EMHOW YacTH 0CO0ei M CpeHHE 3HAYCHHS H3MEPCHHBIX W PACUCTHBIX
ToKa3aTrese. HpOI[yKTI/IBHOCTI) JOMHWHAHTOB U COOAOMHWHAHTOB PACCUHUTBLIBAIN II0 YpPAaBHCHUAM PErpeCCUU
(TopneeBa, KazanmieBa, 1974). JIns OIEHKHM CTEMEHH AHTPONOTCHHON HAPYIIEHHOCTH PACTUTEILHOCTH
MIPUMEHSUTICH KpUTEpUH, paspaborannbie Hamu panee (Kasammesa u ap., 1992; MeTomoiorus OIEHKH. ..,
1993).

OO0cyxneHue pe3yabTaTOB

B coobmectBax skonoruueckoro npoduis BeisiBieHo 90 BumoB u3 26 cemeiicts. [lo unciy BUIOB mepBoe
MECTO TPHHAIIEKUT ceMeiicTBy Asteraceae (20), sropoe — Chenopodiaceae (14), tperse — Poaceae (11),
yeTBepToe — Fabaceae (8); onu cocrasistror moutu 60% BugoBOrO coctara. ITo ganueiM Y. Canumpa (1983),
BO (hyIOpe paBHMHHOH YacTu coMoHa bynraH HanOoliee IMPOKO MPEICTABICHBI TE e CeMeNCTBa, YTO U Ha
mpodmuie, Ho cemeiictBo Chenopodiaceae 3aHmMaeT 31ech TpeThe MECTO. BHIBI OTHOCATCS K IISTH SKOJIOTO-
(UTOLICHOTHYECKUM TpymnmnaM, U3 HUX 65% - k mycteiHHOCTenHOH, 14% - crenmHomycthiHHOM, 12% -
nycTeIHHOH; 8% - crenHo# u 1% - ropHocTEenHOI.

B ceBepHoii wacTi mpoQuis, B IOJIOCE OCTEMHEHHBIX IMYCTHIHb, HAOIIOICHHS MPOBOIWINCH B 5-TH
coo0IIecTBax, UIMEIOMINX JIOCTATOYHO BBICOKOE OMOJIOrHYecKOoe pazHooOpas3ne, 3aHUMAIOIINe 3HAYNTEIbHbIC
TUIOLIAJIA ¥ SIBJISIOTCS XOPOIIMMH TTaCTOMIIIAMHU ISl BEPOJTIOIOB M MEIIKOT'O POraToro CKOTa.
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Puc. 1. Cpennsis MHOTONETHSIS (a) ¥ MakcuManbHast (6) OJJHONETHSS Macca B COOOIIECTBAX OCTEIMHEHHBIX MyCTHIHD (A,
1-5) u mycteinnbix creneit (B, 6-10): 1. Kalidium foliatum, K. gracile + Nitraria sibirica; 2. Anabasis brevifolia +
Stipa gobica, S. glareosa + Cleistogenes songorica; 3. Haloxylon ammodendron + Salsola passerina + Reaumuria
songarica; 4. [Zygophyllum xanthoxylon, Nitraria sibirica] — Brachanthemum gobicum + Reaumuria songarica; 5.
[Zygophyllum xathxylon. Nitraria sibirica] — Reaumuria songarica + Haloxylon ammodendron + Brachanthemum
gobicum; 6. [Caragana korshinskii, C. leucophloea] — Ajania fruticulosa + Cleistogenes songorica + Stipa glareosa,
S.gobica ¢ cunysueit ogHonernux consiHok; 7. [Caragana korshinskii, C. leucophloea] - S. gobica, Stipa glareosa
+Artemisia frigida +Cleistogenes songorica; 8. Allium polyrrhizum + Stipa gobica + Cleistogenes songorica c
cuHy3Hel omHoJeTHHX consHOK; 9. Stipa gobica + Ephedra sinica + Artemisia caespitosa ¢ cuHy3nel 0IHOJIETHHX
noneireii; 10. Stipa gobica + Allium polyrrhizum + Cleistogenes songorica ¢ cuny3ueii oHOMETHHX mojbiHei. Fig. 1.
Middle (a) and maximal (6) annual phytomass in plant communities of steppefied deserts (A, 1-5) and desertified
steppes (b, 6-10).

1 (2)'. CemurpsuxoBo-moramuukosoe (Kalidium foliatum, Kalidium gracile + Nitraria sibirica)
COOOIIIECTBO 3aHMMAET 3aCONICHHYIO HU3MHY M MPEICTABISACT MOYTH MOHOJOMUHAHTHOE COOOIIECTBO C
nomuanposanreM Kalidium foliatum, K. cracile. Beicota 1044 M Haz y. M. IIpoTsKeHHOCTH COOOIIECTBA C

! Miudpsr B ckobKax — HOMepa onucaHuit cooduecTs, paccMoTpenHsix B padore T.K. Topreesoii u ap. (1981).
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ceBepa Ha tor cocraBmsier 1 kM, ¢ 3amama Ha BocToKk — 10 kM. IlouBa 0CTaTOYHO-COJIOHYAKOBAS
cononnepatas. Comepxanue rymyca auskoe (0.23 - 0.37%).
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Puc. 2. Yuactue pacTeHHil OCHOBHBIX XHM3HEHHBIX (popM B co3faHum roxuuHoro npupocra. [lo ocu abemuce —
coo0lecTBa, 00O3HAUEHMsI TE€ JK€, YTO WM Ha puc. 1. a - KycTapHHMKH, O - HAcTOALIME NOIYKYCTaPHUYKH; B —
NPUMHUTUBHBIC TOJYKYCTAPHUYKY; T — 3JIaKH; 1 — JIYKHd; K - pa3HOTpaBbe; 3 - onHonetHuku. Fig. 2. Participation of
plants belonging to principal life forms in the annual increment creation. Figures along the abscissa axis mean plant
communities as in Fig. 1. a - shrubs; 6 — genuine dwarf subshrubs; B — primitive dwarf subshrubs; r — grass; a — Allium
sp.; x - herbs; 3 — annual herbs.

Nzygaemoe cooOriecTBo 1o QropucTHIecKoMy coctaBy odeHb OemHoe. B 1990 r. otmeueHno 7 Buzaos. B
MIOCJIETYFOIIHE TOBI YHCIIO BUIOB COKPATUIIOCH, TaK KaK M3-3a CHIIBHOTO UCCYIICHUS TOYBBI OTCYTCTBOBAIIH
TpaBsl (Tabn. 1)°. JoMuHanTbI coOOIIECTBA HacToAmMe MoTyKycTapauaku: Kalidium foliatum, K. gracile, ux
xu3HeHHoe coctosiHue B 2003 1. (BIa)kHOM) OBUIO JIydYIlle, YeM B MpeIblAyIIe Toabl. JINHEHHBIH npupocT
OJTHOJICTHHX T00eroB cocTaBmiI 31, a cpemamii quameTp - 85 cM. [IpoekTHBHOE TOKPHITHE W HaI3eMHAas
Macca ObUTH B HECKOJIBKO pa3 Bhile B cpaBHeHuH ¢ 1990 r. (Tabu. 1). MakcuMaipbHas BeIMYMHA OTHOJICTHEH
Macchl MoYTH B 3 pasa Oosblie cpeaneit MHoronetHel (puc. 1). CogomunanT - kycrapuuk Nitraria sibirica,
penKue SK3EMIUTAPbI KOTOPOTO pacmpeeNieHbl mo miommaan mo3anuHo. B 2003 r. Nitraria sibirica umena
XOpoIlee KU3HEHHOE COCTOSHIE, TMHEHHBIN mpupocT coctaBma 45, a nuamerp - 202 cm. Yuactue Kalidium
foliatum, K. gracile B ¢popmupoBanuu npoaykuuu cocrasisier okono 90% (puc. 2).

[ToramHukoBele coobmiecTBa (OyaypraHHHKM) 3aHUMAlOT B MOHIOJIMM 3HAYUTEIbHBIE IUIONIAIH
OeccTounbix KoTIOBHH (2%), ¢ BamoBoil ypoxaitHocteio 500 kr/ra (FOmartos, 1950, 1974; IlarenkuH,
Onatos, 1951). B 2003 1. uxX TOANYHBIN TPUPOCT OBUT MAKCHMAITBHEIM M cocTaBua 918 kr/ra. JloMUHAHTHI 1
COZIOMUHAHTBI, HECMOTPsl Ha YCHJIMBAIOIIEECs ONEeCYaHHBAHHE TEPPUTOPHUH, UMEIOT XOpoIlee >KU3HEHHOE
cocrosiaue U Gpopmupytot moutu 100 % Bceit npoaykiuu coobiecTra. Brinac cia0bii.

2 (5). 3meeBkoBO-KOBBUIbKOBO-OarimypoBoe (Anabasis brevifolia + Stipa glareosa, S. gobica +
Cleistogenes songorica) coo0IecTBO 3aHMMaeT HanOoJiee BHIPOBHEHHYIO YacTh OCTAHIIOBON 3PO3MOHHO-
aKKyMYJIATUBHOW paBHHUHEI. [IpoTshkeHHOCTH 10 Tipodmito 8 kM, Beicota 1057 M Ham y.M.

ITouBa Oypasi, mycThIHHAS, CyllecYaHasi Ha MEeCYaHO-IICOHUCTOM TPOJTIOBUH, KapOOHATHI MOSBIISIOTCS C
20 cM. TToBepxHOCTH MOUBHI 3ameOHeHa Ha 60-70 %. Makcumanbaoe konnuecTBo rymyca (0.34%) ormeueHo
Ha riyoune 7-20 cM, B ropusonTte «B». Uucao BUAOB BapbUPYET B Pa3HbIC MO YCIOBHUIM YBIAXKHEHHS TOJIbI,
B COCTaBe TpaBOCTOs mpeobsamaer - pasHotpaBbe (50%; Tadm. 1). OTCYTCTBYIOT 37€Ch KYCTApHUKH H
kycrapunuku. Briepseie B 2003 r. otmMeueHsl MHOTOJIETHHE TpaBbl: Arnebia guttata, Astragalus monophyllus,
Zygophyllum potanii, a u3 ognoneruukos - Agriophyllum pungens, Eragrostis minor, Erodium tibetanum u

Ap.

2Ha puc. 1 mokazaHa oJHOJETHSA Macca: a) cpearss - 3a 1972, 1990, 2002, 2003 rr.; ogronerHss — 3a 2003 r.
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Ta6smma 1. OuToreHOTHYECKass XapaKTEPUCTHKA PACTHTEIBHBIX COOOINECTB OCTEIMHEHHBIX MyCTHIHB. Table 1.
Phytocoenotic character of plant communities of deserts steppefied.

Buomopdst .
Tpassl >
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S| s | g| & | g 5 2 g
9 S > 4 = 2| g 3 ) o
2 o | 5| Elg | g|E| R = g
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1990 1 2 - - 1 3| 7 6,1 333.0
221.0
g | Keldum folatum, Koraclle * o002 [1 [2 |- |- |- |-|3 |32 | 2160
hy itraria sibirica 841
2003 1 2 - - - -1 3 18.6 1065
918.0
1990 5 3 1 3 3115 | 75 183.0
Anabasis brevifolia + Stipa 128.7
o | gobica, S. glareosa + 2002 2 2 1 - 1|6 3.4 55.1
o | Cleistogenes songorica 39.9
2003 5 3 2 8 9| 27 | 148 603.5
527.1
1990 4 7 2 2 4 3|22 | 158 1008.
3914
—~ | Haloxylon ammodendron +
| salsola passerina + Reaumuria 2002 4 5 2 ) 1 1] 13 6.7 634.7
« songarica 80,1
2003 4 7 2 4 4 1] 33 | 302 2345.
2 1341
1990 2 6 2 2 6 3|21 | 128 638.0
204.1
~ | [2ygophyllum xanthoxylon, 2002 2 |6 |1 |1 [2 |-112]a5 290.1
N | Nitraria sibirica] - P
Z . 71.0
< | Brachanthemum gobicum +
Reaumuria songarica
2003 2 10 | 2 4 8 9| 3 | 158 751.0
548.7
[Zygophyllum 1990 4 8 3 2 4 5| 26 5.1 362
xathxylo.Haloxylon 57.7
__ | ammodendron] —-Brachanthemum
2 | gobicum + Reaumuria songarica
; [Z2ygophyllum xathxylon] — 2002 4 7 3 2 1 - | 17 5.2 343
o | Reaumuria songarica + 66.9
Haloxylon ammodendron +
Brachanthemum gobicum 2003 4 7 3 2 9 1139 11.8 6449
4 343
JloMuHaHT - HacTosAmMH monmykycTapuudek Anabasis brevifolia. B 2003 r. y Hero oTMeudeHO

MIPEKpacHOE pPa3BUTHE BETCTATHBHBIX W TEeHEPATHBHBIX MoOeroB. CpemHss BbicoTa ocobeit Oputa 11, a
muametp — 20 cMm. B 2002 r. 3T mapametpsl ObUIM HIKE B 2 pa3a. MHorojetHue coisiHkA: Reaumuria
songarica, Salsola passerina umeror HeOonbmoe npoektiBHoe mokpeiTHe (0.1- 0.3%). Hacrosmue
MONMYKYCTapHUIKH GopMupyroT 78% romuunoro mpupocta, u3 Hux /0% - Anabasis brevifolia. Yuactue B

co00IIeCTBE MPUMHUTHUBHBIX MOTYKYCTAPHUYKOB YPE3BBIYAfHO MaJIo.

8 31ech 1 B TaOJ. 2 — YHCIIUTEND BCSA HAJI3EMHAs Macca, 3HaMeHaTel b — TOJBKO ofHoNeTHss (abc. cyX. Bec, Kr/ra).
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Hepuosunnbie 3maku: Stipa glareosa u Cleistogenes songorica B cpemmem HaxamamBaorT 17%
onnonetHelr Maccel. Yuactue Allium polyrrhizum u A. mongolicum u npyrux BUIOB pa3HOTPaBbsl B COCTaBE
npoaykiuu Mano (1.5 %). Ognonetnue pactenus Salsola collina, Eragrostis minor passuBaroTcs TOJIbKO BO
BI@XKHBEIE TOABI M oOpasyror 4 % ommonetHedr maccel (puc. 2). Artemisia scoparia mmena maccoBoe
Bo300HOBeHNe B 1974 1.4, a mo3ke - He oTMeueHa. MakcuMaibHas OHOJIETHsS Macca Boiseiena B 2003 .,
OHa TIOYTH B 3 pa3a MpeBbIIIATa CPEAHIO MHOroJeTHIOW (puc. 2). IIpoeKTMBHOE MOKPBITHE TaKKe
yBeMUUWIOch B 5 pa3. Takum o0pa3oMm, 3a JUIMTENBHBIN TMEpUO]] HAOIIOMCHUHA TONHOCTHIO COXPAHUIICST
BUJIOBOH cOCTaB COOOIIECTBa, JOMHUHAHTOB M COJOMHHAHTOB. [lOTeHIMAaJIbHbIE BO3MOXKHOCTH JITAHHOTO
30HAILHOTO COOOIECTBA OCTEITHEHHBIX MYCTHIHb JOCTATOYHO BEJIWKH, KaK M KOBBUIBKOBO-0ariaypoBOTO
coobriectBa 3aanraiickoit I'oou (Cnemues u np., 1988).

A.A. IOnaros (1974) oTmeyaer, 4TO KOBBUILKOBO-0AriypOBbl€ OCTEITHEHHBIE IMYCTHIHH BCTPEYAOTCS
qame Bcero B CeBephoit ['o6u u T'obOuiickom Anrae. E.M. PaukoBckas (1977) cumraer OariypoByio
(bopMaIMI0 THITUYHO NETPOPUTHOMH, TPUYPOUYCHHON MPEUMYIIECTBEHHO K IEOHHCTO-KAMEHUCTBIM TI0YBAM
TTOATOPHBIX paBHHUH. BEITIac Ha 3TO# TEpPUTOPUH BO BCE TOIBI HAOMIOIEHNH OBLT CIIa0bIH.

3 (7). PeomropueBo-BopoObuHOCOIISTHKOBO-cakcaynoBoe (Haloxylon ammodendron + Salsola passerina
+ Reaumuria songarica) cooOIecTBO pacrojokeHO Ha OTHOCHTENILHO BHIPOBHEHHOM IUIOIIAAN MEAUMEHTA
(mporsxkerHocTh MmO mpodmitio 6 kM, Beicota 1074 m). TTouBsl Oyphie coJIOHIEBaThie. B morsomaromem
Komruiekce cojepxkutcs 1o 20% narpus. s 3THX CONOHIIOB XapakTepHO Hajdudyhe KapOOHATOB MO BCEMY
npoduIIIo.

Conepxanne CaCoz mocturaer 7.7%. I'ymyc cocraBnsier 0.22-0.31%, ¢ makcumymom Ha riryOuHe 6-15
cMm. OTMedeHa 3HAYMTENbHAS 3aleOHEHHOCTE raabkoi (Mo 60%) M Hamuume KPYIHO3EPHHCTOM (paKIlum
necka. B cooOmecTBe HaOmomaeTcs BapbHpOBAaHUE YWCIA BUJAOB Pa3HBIX OMOMOP(] B 3aCylUUIMBBIE H
BJI@XHBIC TOJBI, TaK KAaK MHOTHE TOOMHCKHE pacTeHUs OO0JIQJaloT CIIOCOOHOCTBIO BEreTHPOBATH HE
exeronHo. OTMeueHbI BCe OCHOBHBIC JKHU3HEHHBIC (GopMbI (Tabm. 1). M3 KycTapHHUKOB MIMPOKO MPEACTABICH
TUNMUYHO TycThiHHBIA Bua Haloxylon ammodendron. B 1972 r. ormedeHo ero xopoiiee BO30OHOBICHHE
(Topaeesa u ap., 1980), a 8 1990 r. coxpanHOCTh mopocTa 3Toro Buaa coctaBuia 13 %. B 1993 r. BHOBB
HabroIanock MaccoBoe Bo3oOHoBNneHue Haloxylon ammodendron B 6onbimacTBe pernonoB ['oou. K 2002
r. coxpanmwiack mosonas (8-10-meTHsis) MOMyIsilMs cakcaysa, YHCICHHOCTh KOTopoi cocraisuia 0.14
3K3./M°, a mpoexTHBHOE TOKpEITHE — 4 %. B 2003 . y Haloxylon ammodendron mpoekrusroe mokpsItie
yBenmuuuioch B 1.5, a BenmumHa omHoNeTHEW Macchl - B 4 pasa B cpaBHeHuu 1990 T., 1 OH cTaHOBHTCSA
nomuranToM. ITo mamaeiM H.M. BoGposckoit (1998) Haloxylon ammodendron ma cosmamme 1 r. cyxoro
BeIIeCTBAa B OCTENHEHHOM mycThiHe CeBepHoii ['00u, B HacTosmed 1 KpaitHeapuaHo# — 3aanTaiickoi ["o0u
pacxonyer MpUMEPHO OIUHAKOBOE KOJIMYECTBO BOJBL. DTO SBIISETCS TaK JKe IOKa3aTelieM yCTOHYMBOCTH
cakcayJia K YCJIOBHSIM Pa3HbIX MPUPOHO-KITUMATHUCCKUX 30H.

W3 HacTosAmMX TMOJYKYCTapHHUYKOB 3/1€Ch HamOoJiee MpeICTaBlICHbI MHOTOJETHHE COJstHKU: Salsola
passerina u Reaumuria songarica, ux ¢utorenorndyeckue nokazareau B 2003 r. (BIaxHOM) TakKe 3aMETHO
yBeNUUWINCh. CpeqHHi TOJUYHBIA MPHUPOCT HACTOSIUX MOJYKYCTApHUYKOB coctaBun 23 %, a
npuMuTHBHBIX — 1% (puc. 2). Jleprosunnsie 3maku: Stipa glareosa, Cleistogenes songorica npucyTcTByOT
enuanano. Y Allium polyrrhizum ronsko B 2003 r. Ob110 XOporiee xu3HeHHoe coctosiHue, 80% ero ocobeit
HaXOAWIOCh B (paze HBETEHHS W IUIOJOHOIICHHS. Y4acTHe BUJIOB Pa3HOTPABbs B COCTaBE TPABOCTOSI OYCHb
Masio. OJIHOJNIETHHE DPACTCHUS B CyXHe TOJBl BCTPEUAIOTCS E€JIWHUYHO, BO BIQXKHBIE HAONIOJAETCS HX
MmaccoBoe pazputue. B 2003 r. ormeueno 12 BuIOB, U3 HUX HanboJiee MIMPOKO MPEACTABICHBI COISHKU —
Bassia dasyphilla, Corispermum mongolicum, Micropeplis arachnoidea wu 3mak - Eragrostis minor, ux
macca cocraBuia 102 kr/ra.

TakuM 00pa3oM, B M3y4aeMOM COOOIIECTBE B CBS3M C MAacCOBHIM BO30OHOBIICHHEM M  XOPOIIHM
KHU3HEHHBIM coctosiuueM monynsuud  Haloxylon ammodendron (8-10 ner), o mpuoOperaer craTyc
JOMHHAHTa, a COMOMHHaHTaMK cTaHoBsTcs Salsola passerina m Reaumuria songarica. 910 coo0IIecTBo B
MOJIOCE OCTEMHEHHBIX MYCThIHb NMEET MAaKCUMAIIbHYIO HA/I3EMHYIO MacCy W HauOOJNbIIUI OHOJIOTHYecKui
noTeHnuan. Brinac Ha 9TOH TeppUTOPUH CIa0BIH.

4 (12). PeomriopueBo-OpaxanteMoBoe ¢ kyctapHukamu [Zygophyllum xanthoxylon, Nitraria sibirica] -
Brachanthemum gobicum + Reaumuria songarica coo6muiectBo. OHO 3aHMMAeT HEIHUPOKYIO MOJIOCY Mepe.

* Habmonenus mpoBoammck B 1976, 1977, 1990, 2002-2003 rT.
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YCTYMOM, KOTOPBIH SIBISCTCSA €CTECTBCHHOW TPAHUICH MEXIy OCTCITHCHHBIMHU MYCTHIHSAMH M MyCTHIHHBIMH
crersiMu (BoicoTa 1090 M, POTSHKEHHOCTD 2 KM).

[TouBBI CONOHIIEBATO-COIOHYAKOBBIE TiecyaHble Oyprle mycThiHHBIE. Conepkanue rymyca Huskoe: 0.10
- 0.29 %. 3ameOHEHHOCTh TOBEPXHOCTH MOYBHI 55-60 %. B m3yuaemMoM cooOmiecTBe OTMEUYEHBI BCE
OCHOBHBIEC THIIbI JKH3HEHHBIX (hopM. UHCIIO BHIOB B 3aCyNUIMBBIC M BII&KHBIC TOfbl BappupyeT (Tabum.l).
VYuacTie KyCTapHUKOB Kak MO YKCITy BHJOB, TaK W BEIMYMHE OJHOJETHEH Macchl Mano (puc.2). OCHOBHYIO
nponykuuio (70%) HakaruiMBaeT JOMHHAHT — HACTOSIIMH MoJyKyctapHuuek Brachanthemum gobicum.
Mmuoronetare comsakua Salsola passerina m Reaumuria songarica B 1990 r. mMenn O4YeHb HHU3KHE
MOKa3aTeJId B CBS3M C YBEIMYEHHEM NAacTOMIIHOM HArpy3Kd B MpeblAyline Tonbl. [IpuMHUTHBHBIE
TOJTYKYCTApHHYKH HAKATIHBAIOT BCEro NHiIb 7 % roamunoii mpoxykuuu. B 1990 r.° ormeueno xopoiee
passutue Artemisia xerophytica, a B 2003 r. - Oxytropis aciphylla u Ptilotrichum canescens. JlepHoBuHHBIE
smaku Stipa glareosa, Cleistogenes songorica u JIyKu X0opoIio pa3BHBaJIKCh TONBKO BO BIAXKHBIE IEPUOIBI, B
CyXHe OHHM HE PacTyT, a MOCTENEHHO MOJCHIXaloT. MHOrojeTHee pa3HOTPaBbe MPEICTABICHO HEOOIBIINM
YKUCIOM BHIOB M HMX yd4acTHe B cooOliecTBe KpaiiHe wmano. OpnHonetHue pactenus: Corispermum
mongolicum, Salsola collina MaccoBo MOSBIAIOTCS TOABKO B ONarONpPUATHBIE TOABI. VX MPOEKTHBHOE
nokpbitue B 2003 r. 66110 6.5 %, a Macca - 152 kr/ra.

Takum o0pa3oMm, B JaHHOM COOOIIECTBE TaK € BBIABICHBI 3HAUUTEIbHBIE (IIOKTyallMd COCTaBa,
CTPYKTYPBI M IPOAYKTHBHOCTH B CBSI3U C PA3HBIMU THAPOTEPMUYCCKUMHE YCIOBUSIMHU B TOJBI HAOIIOJICHUH 1
MacTOMIHON HAarpy3Koil. 371eck MeHee BCero BBIpaKEHBI Pa3linunsi MAKCUMAaJIbHON M CpeHEH MHOTOJIETHEH
BEJIMYUHBI OJHOJETHeH Macchl (puc. 1). D10 cooOIIecCTBO Ha TEppUTOPUHM COMOHA bynraH 3aHuMaeT
3HAYUTENBHYIO TUIomans (9%), 0ocoGeHHO B BOCTOYHOW YacTH, IJie Ha MecyaHblX HaHocax Brachanthemum
gobicum o6pa3syer mouTH YHCTHIE 3APOCIIH.

5 (er. yu. 3). BpaxanremoBo-peomiopueBoe ¢ Kycrapuukamu [Zygophyllum xanhoxylon] — Reaumuria
songarica + Haloxylon ammodendron +  Brachanthemum gobicum  cooGmectBo (cram. yu. 3).
CraiMoHapHbIi y4acTOK 3 pacrojiokeH B dPO3HOHHO-Ae(IIAIIHOHHON KOTIOBUHE BasiH-/I3ar, BBITSHYTOH C
ceBepo-3amaga Ha [oro-soctok (Beicora 1100 m). TlompoOHas XapakTepHCTHKa KJIMMara, IOYB M
pPacTUTENBHOCTH JaHHOTO cooOmiectBa mnpuBomurcs B MoHorpaduu (Ilycteinbie crenu..., 1980; 1981).
IToura Oypast ocrenHeHHomycThiHHAs. Conepxanue rymyca He npesbimiaet 0.2%. [lononHeHne MOYBBI
BJIaroil MpOHMCXOMUT B OCHOBHOM 3a CHUET CTOKa C OKpyxkatomei tepputopuu (Ymapos, SkyHun, 1974,
1981). Bonpioe 3HaueHWE MMEET CTEICHb HACHIIICHUS BIArod 3a NPENIICCTBYIOUIMHA OCCHHUH TMEpUOI.
Hawubonee cyiiecTBEHHBI OCaIKH CEHTIOPS M OKTAOPS, TaK KaK OHH BBINAJAIOT HA HE3aMep3IIyio MoYBy. 3a
cUeT pocHl B mouBy moctymaer 1-3 MM ocamakos rox (bepecuesa, 1992). PacTuTensHOCTD KpaitHe paspekeHa
W pacrpejiesieHa HepaBHOMepHO. lIpencTaBieHbl Bce JKM3HEHHBIE (OPMBI, KpOME JIepeBbEB. 3a MEpUO]
nabmogennii (1970-1978 rr.) 6sut0 BeIsBICHO 53 BHaa, u3 HuxX 15 oguonernukos. B 2003 r. otmeueHo 39
BUIOB, 3 HUX 11 oxHomeTHHKOB (Tabm. 1). He oTMeueHBI BUIBI ¢ €MUHUYHON BCTPEYAEMOCTRIO, TaKHWE Kak
Artemisia gobica, Ptilotrichum canescens u ap. JloMuHaHT — HacToOSIIMI TONyKycTapHUuek Reaumuria
songarica, B 2003 r. mmen cample BBICOKHE IIOKAa3aTeNM YHCICHHOCTH, IMPOCKTUBHOTO MOKPBITUS U
NPOJIYKTHBHOCTH; COJAOMHHAHTaMHU sBISUIMCH Kycrapuuk Haloxylon ammodendron wu nacmoswuii
nonykycmapruwex Brachanthemum gobicum. B romel ¢ pasHoii 00eCIEYEeHHOCTBIO IIOYB BIIAroi
HAOMIOAIOCh BapbHUPOBAHUE YHCIA BHIOB, MPOCKTUBHOIO MOKPHITHS W MPoAykKTuBHOCTH (Tabm. 1).
MakcuMalbHast OMHOJIETHAA Macca BBIIIE CpefHeil MHoToeTHEH B 2 pasa (puc. 1). YyacTue KyCcTapHUKOB U
HOJYKYCTapHUYKOB B (OpMHpOBaHMH Macchl MOYTH paBHO. JlepHoBHHHBIC 3maku Stipa glareosa,
Cleistogenes songorica B 3acyuuiuBsie roasl (2002) He BereTHpoBasii, a B OJaronpHsATHbIC HAKAIIMBAIOT
Bcero b 2.5 % npoaykuuu. Pa3HOTpaBhe U OJHOJETHHKH CO3JAI0T B COOOIIECTBE MOYTH PABHYIO Maccy
(puc. 2).

C yBelMYECHHEM AaHTPOIOTCHHON Harpy3ku (BbINAC, TypH3M) U psla 3acylUIMBBIX JIET, Ha ITOM
TEPPUTOPUH HAOTIOMACTCS UCCYIIICHHE U 3acOoNIeHHe MoYB. B aTHX ycnoBusx y ncammodura Brachanthemum
gobicum yxymmmnocs km3HeHHOe cocrosHue, a y Haloxylon ammodendron, Reaumuria songarica
yIYYIIAIOCh 332 CYET CEMEHHOTO BO30OHOBJICHUS, KOTOPOE OTMEYEHO BO BiaxHbie rojpl (CieMHEB U
ap., 1994). Reaumuria songarica siisiercsi caMbiM 3 ()EeKTHBHBIM pacTCHUEM B HCIIOJIb30BAaHUU BOJIbI HA
moctpoenne 1 r cyxoro BerecTa (bo6posckas, 1998).

C nmoBbIIeHHEM a0CONIOTHBIX OTMETOK B HampaBieHmn K rTopam ['ypBan-Caiixan, moioca
OCTETIHEHHBIX IyCTBIHb CMEHSETCS MYCTBIHHBIMH CTEMSIMH, KOTOpBIE PAcCIpOCTPaHEHbl HA MOATOPHOMN

® M3-3a IOBBIICHHOM BIaHOCTH 04B B 1990 T., HaONIOIEHUS MPOBOIMINCEH Ha OOJIee OImecYaHeHHBIX TOYBaX.
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paBauHe B nHTepBasie BeicoT 1200 - 1700 M 1 UMEIOT MPOTSHKEHHOCTH 110 mpodumo 36 kM. CMeHa TTOYB U
pacTUTENHHOCTH Ha J3TOW paBHUHE CEBEPHOTO MakpockiioHa xpebrta ['ypsan- Caiixan oOycioBieHa
MPOSIBJICHUEM TPEATOPHOM TYMUTHOCTH.

6 (13). KoBbUIbKOBO-3MEE€BKOBO-asiHMEBOe ¢ Kaparanamu [Caragana korshinskii - Caragana
leucophloea] - Ajania fruticulosa + Cleistogenes songorica + Stipa gobica, S. glareosa coobiiecTBo
PAacIooKeHO Ha HIDKHEH, BBIPOBHEHHOW YacTH MOATOPHOM PaBHUHBI U OTAEIEHO OT OCTEMHEHHBIX MyCTHIHB
ycrynoMm (uuakoM) ¢ mpebimeHneM 30-50 m. TporskenHocTh Mo mpodumo 14 kM, Beicota 1201-1300 M.
[TouBa Oypast, MyCTHIHHOCTEIHAsI, cylecuaHas, kapooHaTHas. OTMEUEHO BBICOKOE COZEpIKaHHe KapOOHATOB
(Ca). Conmepxanue rymyca B Takux mouBax HezHauuTenabHO (0.45%). [ToBepxHOCTH MOYBHI MOKpHITa Ha 70-
80% 1meOHUCTHIM MaHIIUPEM, KOTOPBIH B OT/ENBHBIC KapKue THU MOXeT HarpeBaTbes 10 40-60°, B To Bpems
KaK 3ajleralmuid mox HuMm cioi 2-5 cMm umeer Ttemmeparypy Ha 10-15° Himbke, B CBI3M C
TETJIOM30JIAIMOHHBIME CBOWCTBaMH MAaHIUPsi OT CHIbHOro mneperpeBa (Ymapos, Sxkynun, 1974, 1981,
Bepecuena, 1981; I'yaun, 1991).

B aTOM co0OIIeCTBE YUCIIO BHIOB BAPHHPYET 110 TO/IaM. Y4acThe B COCTaBE TPABOCTOS 10 YUCIY BHJIOB
KyCTapHHKOB, HACTOSIIIMX M MPHUMHUTHUBHBIX IMOJYKYCTAPHUYKOB MOCTOSIHHO (Tabi. 2). MHOroneTHue u
OJTHOJIETHHE TpaBbl cOCTaBIstOT Gosiee 70 % wu HabmrogaeTcs MX BapbUpOBaHHE MO roaam (tabdm. 2). U3
KyCTapHHKOB Xopoiiee pa3putie umeer Caragana korshinskii, kycrosas ¢hopma KOTOpoii criocoOCTBYeET
HAKOIUICHUIO TMOJ KypTHHAMH 30j0BbIX HaHocoB. B 1990 r. oHa wMMena [JOCTaTOYHO BBICOKHE
¢uToICHOTHYECKUE TIOKa3aTel U Xopollee KU3HeHHoe cocTogHue. B 3acymmusom 2002 r. Bce mokazaTenu
3TOr0 3AM(DUKATOPHOTO BUAA MMEIH TCHACHIHIO K PE3KOMY CHIDKCHHIO. DTO KOCBEHHO MOATBEPIKIACT
yBenuueHue B mociennue 10-15 et macTOMIHONW HArpy3kKd W IMOBTOPSIOIIUXCS C  OINPEICICHHOM
MEePHOIUYHOCTRIO 3acyX. Bo Bmaxnom 2003 r. y Caragana korshinskii  yBenmuumioch NpoeKTHBHOE
MOKpHITHE B 5, a Han3zemHas macca - B 14 pa3 B cpaBHeHuu ¢ 2002 1. YyacTue KyCTapHHKOB B HAKOIJICHUH
oxHoseTHel macchl coctapiseT moutd 30 % (puc. 2). Hacrosmmii monykycrapuudek Krascheninnikovia
ceratoides umeer HeOombmioe oOwine. [IpUMHUTHBHBIC MONYKYCTAPHUYKH 00Jice MHOTOYHMCICHHBI, IO
XapakTepy M00eroB 1 BeTBICHHIO OHH Oni3kH K TpaBaM (Bopucosa, 1981). Jlomunant - Ajania fruticulosa, B
2003 r. oTMedeHO ee xopollee JKU3HEHHOE COCTOSHUE, BCE OCOOM HaXOIWIHCH B (pa3e IBETCHHUS, CPETHSISI
BbICOTa coctaBuia 17, a y HekoTopsix - 30 cM. Hamgzemuas macca yBenunumiachk B 6 pa3 B cpaBaenuu ¢ 1990
r. Xopolee KHU3HEHHOE cocTossHMe ObLT0 Wy Artemisia Xerophytica u Artemisia frigida. Vuactue
MPUMUTHBHBIX TIONYKYCTapHUYKOB B (OPMHUPOBAHWUHM OJIHOJICTHEH MAacChl IMOYTH TaKoe JKe, Kak y
omHoneTHHKOB (puc. 2). B 6marompusatabie roas ognoneTnuku Salsola collina, Corispermum mongolicum
dopmupytor 120 - 250 kr/ra macchbl. IlepHOJMYHOCTh BIQKHBIX W CYXHX JIET B MyCTBIHHOW CTEIH
Habmronaercs uepe3 3-5 jeT. 31aku, JyKH U pa3HOTpaBbe HakamiusaioT Bcero 14 %. Cnemyer oTMETHTS,
YTO y4YacTHE KYCTAapHHKOB B HAKOIUICHWH TPOMYKIHMH B CpaBHeHHMH ¢ 1972 r. modrW He H3MEHWIOCH
(TopmeeBa u nap., 1980). B wusyuaemom coobmiectBe 3a mocimeanne 10-15 mer ycuiamiaack JOpOXKHAS
JqUrpeccus. Bosb TOpOr yBENWYMIOCh yYacTHE B COCTaBe TPABOCTOS ANKaJOWAHOrO Buaa - Peganum
nigellastrum, mpoekTHBHOE MOKpPHITHE KOTOPOro cocramiser 3-5 %. CoobimecTBa ¢ GOJIBIINM yIaCTHEM B
dopmupoBannu npoaykuuu Caragana korshinskii (29%) u 3anumaronmx 3HauutenbHbie 1wiomanan (7%),
MO3BOJISIET OTHECTH 3TH COOOIIECTBAa K KaparaHOBBIM IYCTBHIHHBIM CTEIsIM. BoJbllioe BHUMaHUE HW3y4EHHIO
KaparaHoBbIX cTereil Ha Tepputopur Monromuu nocatiian A. A FOnaros (1950) u E.M. JlaBpenko (1951).

7 (14, cr. yu. 1). XomoaHOMOJEHHO-3MEEBKOBO-KOBBUTbKOBOE ¢ Kaparanamu [Caragana leucophloea,
Caragana korshinskii] - S. gobica, Stipa glareosa + Cleistogenes songorica + Artemisia frigida coobriiectso
pacnpoctpaneno Ha BbicoTe 1301-1400 m. IlouBel Oypble, MyCTHIHHOCTEMHBIE, JETKOTO MEXaHHYECKOTO
cocTaBa, cogepkanne rymyca maio (0.45%). TIokpeITHe TOYBHI TIECYAHO-IIIEOHUCTHIM ITAHIIMPEM COCTABIIIET
ot 45 no 70 %.

B aToM coo0IiecTBe 0TMEUEHA YETKO BBIpaKEHHAs TCHACHIIHMS YBEIUYCHUS BUIOBOTO Pa3HOOOpas3usi BO
BIaKHEBIE TobI (Tabi. 2). W3 obmero urcia BunoB 6oimee 70 % IMpHXOIUTCS Ha MHOTOJIETHHE U OAHOJIETHHE
TpaBbl. OOIee MPOEKTHBHOE TOKPHITHE BO BIAXHBIE M 3aCylUIMBBIE TOJABI paznuuaercs B 2-3 pasa.
Caragana korshinskii B maHHOM coo0OIIecTBE pacHpoOCTpaHeHa Ha CYINECYaHBIX IOYBAX U MOBEPXHOCTHOI
ornecuaHeHHocThi0. JKusHenHoe cocrostuue Caragana korshinskii B aTom cooOriecTBe yxymamaercs. 910
CBSI3aHO C CHJIBHBIM BBITIACOM M 3acCyNIIUBEIMH ycinoBusaMu psaa jiet. B 2002 r. y 90 % ocobeli kaparaHbl
CBETJIOKOPOW MHOTOJIETHHE W OJHOJETHHE mobOern ObUIM cKycaHbl CKOTOM. CpenmHsisl BBICOTA COCTaBHJIA
Bcero numib 16 cm. B 2003 r. nmuHeiHbII mpupocT ObLT B 2, a HaJ3eMHAas Macca - B 4 pasa BbIIIe. YUacThe
KyCTapHHKOB B 2 pa3a HIDKE, YeM B TIpEABITYIIEM coobrecTse (puc. 2).
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Tabomuma 2. OUTONEHOTHYECKAS XApaKTEPUCTHKA PACTUTENBHBIX COOOIIECTB IMYCTHIHHBIX crermeit. Table 2.
Phytocoenotic features of plant communities of desertified steppes.
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[ Caragana korshinskii, C. 554.3
leucophloea] — Ajania 1990 2 6 6 2 10 4 30 10.6 268.3
@ | fruticulosa + Cleistogenes 67.7
— - M.
< | songorica + Stipa glareosa, S. 2002 2 6 6 4 6 24 | 53 47.5
gobica ¢ cunysueii 2003 ’ 6 6 4 13 | 4 35 | 236 957.0
OJTHOJIETHUX COJITHOK ' 700.0
[ Caragana korshinskii, C. 363.9
_ | leucophloea] - Stipa gobica S. 1990 2 6 6 4 ! 5 30 105 201.8
S | glareosa, +Artemisia frigida 76.0
< | + Cleistogenes songorica 2002 2 6 6 3 S 2 24 | 75 65.0
;» [ Caragana korshinskii, C.
5 | leucophloea] - S. gobica, Stipa 3775
~ | glareosa +Artemisia frigida 2003 2 6 6 5 10 | 5 34 | 20.7 ﬁ
C CHHY3UH OJIHOJIETHUX ’
COJIIHOK
Allium polyrrhizum + Stipa 1990 2 6 5 3 8 3 27 | 11.1 | 251.8
' | gobica + Cleistogenes
= | songorica c cumysmcii 2002 2 6 5 1 8 3 25 | 7.7 47.7
O/HOJICTHHX COTIAHOK 2003 2 6 |5 | 4 9 6 32 | 201 | 395.6
Stipa gobica + Allium
polyrrhizum + Artemisia 1990 |1 |4 |5 |3 8 |4 |25 | 121 | 2275
caespitosa c cuny3uei ’ '
OAHOJICTHUKOB
& | Stipagobica +Ephedrasinica | ,,0, | 1 | 4 | 4 |1 5 |3 | 18 | 87 | 1144
o |+ Artemisia caespitosa
Stipa gobica + Ephedra
sinica + Avrtem|5|a caespitosa 2003 1 4 5 5 7 7 2% | 211 | 3589
C CHHY3UEN OJHOJICTHUX
TOJIBIHEH
Stipa gobica + Allium
polyrrhizum + Cleistogenes 1990 1 5 5 3 8 3 25 131 | 1527
_ | songorica c cuny3sueit ' '
E OAHOJICTHUX MOJIBIHEH
S | Stipagobica + Allium 2002 |1 |5 |5 |2 2 |2 |17 | 73 | 482
polyrrhizum + Artemisia
caespitosa ¢ cunysueii 2008 |1 |5 |5 |4 5 |7 |27 | 153 | 2003
OAHOJICTHUX MOJIBTHEH

M3 npuMHTHBHBIX TOJyKyCTapHHUYKOB Hambosee mpeacrapiaeHa Artemisia frigida, koropas siBnsiercs
COJIOMHHAHTOM COOO0IIecTBa. BBISBICHO BapbHpOBaHHE €€ OCHOBHBIX (DUTOLICHOTHYECKHX IOKa3arenel B
3acylUIMBbIC U BiaxHbie Toasl. B 2003 r. Artemisia frigida umena odeHb xopoiiee KU3HEHHOE COCTOSHHE,
BCE 0COOM HAXOIMWIKCH B (ha3e LBETCHHs, HA3eMHas Macca ObUla MAKCUMAJIBHOM 3a BCE T'OJbI HAOIIOICHUIT
u cocrasuna 81 kr/fra. Ee yuacte B TpaBOCTOE SBISIETCS B@XXKHBIM KPHTEPHEM OLICHKH CTEIICHU

6 3nech 1 B Tabn. 1 B uncimTene Haa3eMHas Macca, B 3HaMeHarelie — ofHoeTHss (abc. cyx. Bec, Kr/ra).
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AHTPOMOTCHHON HAPYIICHHOCTH MACTOMI. YYacTHe HACTOSIIUX IMOJYKyCTapHUYKOB Mmano (puc. 2). B
TPaBOCTOE TOMHUHHMPYIOT 3yKcepo(HUTHBIE MepHOBUHHEBIE 3maku Stipa glareosa, S. gobica (mpeobmamaer) u
Cleistogenes songorica (puc. 2). Yeenuuenue ocaakos B 1990 u 2003 rr. 6omnee yeM B 2 pasa, Mo CPaBHEHUIO
CO CpeIHCHMHOTOJEeTHEH, OJarOmpHATHO OTPa3WIIOCh HA JKU3HEHHOM COCTOSHHU OOJIBIIHHCTBA BHIOB,
0COOCHHO KOBBUIHKOB. YUHTHIBAs, YTO JTAHHOE COOOIIECTBO PACIIOIOKEHO OJIMIKE K IIEHTPY coMoHa ByiraH,
4eM Jpyrue cooOriecTBa mpoduis, 31ech HaOIromaeTcs CWIbHBIN Bbimac. boiee Bcero ero BIUSHUE
otpasuioch Ha comomuHante - Cleistogenes songorica. 3a romsl HaOMIOAEHHN OTCYTCTBOBAJIO
Bo3oOHOBIIeHMe Cleistogenes songorica, yBennauaocs B 2 pa3a KOJHYECTBO CTAPBIX M CTAPEIOIINX 0cobeil B
cpaBHenuu ¢ panaeiMu T.A. TTomosoit u ap. (1981), T.U. Kazanresoit (2003). Yuactue Allium polyrrhizum
u A. mongolicum B GpopMHpPOBaHUHU MPOMYKIIUH HEBEIUKO U MOJHOCTHIO 3aBHCUT OT BEJIMYHMHBI H BPEMEHH
BBHIMAZEHUsT 0CaaKoB. B cBsa3u ¢ pamumM Bhimagennem B 2003 r. ocaakos (Maii), BereTaTWBHBIE MOOETH
Allium polyrrhizum B aBrycre Ha mosoBuHy ObutH cyxumu, y A. mongolicum - momnocthio. ['pynma
Pa3HOTPaBbs MPEICTABICHA JOBOJILHO IMHPOKUM CIIEKTPOM BHJOB, M3 HUX OOJbIIAss 4acTh OTHOCHTCS K
cTepXHEKOpHEBbIM (Tabia. 2). 3a romasl HAOMIOACHUIT B COCTaBE TPABOCTOS BO3POCIO B HECKOJBKO pa3
ydacTHe AUrPecCHBHO akTuBHOTO BHaa - Convolvulus ammanii B cpaBuennu ¢ 1990 r. Xopoiiee xu3HeHHOE
COCTOSTHHE HICMUKOB M cyOsHmemukoB: Astragalus grubovii, A. junatovii, a Tak e Asparagus gobicus,
Gypsophila desertorum u Heteropappus altaius B ormeuerno B 2003 r.. Bo BiaKHBIE TOIBI MacCOBOE
BO300HOBJIEHHEe WMeEIOT onHonetHue comsuku: Salsola collina, S. pestifera. Wx ywactme B cocrase
TPaBOCTOSI MO Macce 3Ha4uTeNnbHO (puc. 2). B memoM, mo cooOmiecTBy HaOMIOIANHCh (QIIOKTyaluH
MPOEKTHBHOTO MOKPHITUS M HAJA3€MHOM Macchl B pa3HbIe MO YCIOBHSAM YBIaxHeHHs romsl (tabm. 2). B
JIAHHOM COOOIIIECTBE BBISBJICHA MPsIMasi 3aBUCHMOCTh BEJTHUMHBI HA/I3EMHOM MAcChl OT KOJIMYECTBA OCAIKOB
3arox (puc. 3).
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Puc. 3. /luHamuka HaJA3eMHOIl Macchl B XOJIOJHOIOJBIHHO-3MEeBKOBO-KOBBUIbKOBOM ¢ Caragana leucophloea
coobuiectse. Fig. 3. Aboveground phytomass dynamics in community with Caragana leucophloea. ITo ocu abcuuce —
roxsl: 1 - 1970; 2-1971; 3-1972; 4-1973; 5 — 1974; 6-1975; 7-1976; 8-1977; 10 - 1978; 11 -1988; 12 -1989; 14 -1990;
15-2002; 16-2003.

Takum 00pa3oM, B H3y4aeMOM COOOIIECTBE 3a JJIMTENbHBIA MEPHO HAOIIOACHUA COXPAHHUIICS COCTAB
OCHOBHBIX  IICHO3000pa3oBaTesici; IMOBBICHICS  (HTOLICHOTHYECKHH CTaTyC IUIOTHOJACPHOBUHHOTO
sykcepouTHOrO KOBBUIbKA Stipa gobica, a peixnonepHoBunHoro 3maka — Cleistogenes songorica —
CHHM3WJICS. 3HAUUTENBHO  YBENIMYMIOCh y4YacTHe AWIPECCHBHO - aKTUBHBIX BHIOB. Artemisia frigida,
Convolvulus ammanii u Peganum nigellastrum. OxHolleTHHE pacTeHHs MMEIT MacCOBOE BO30OHOBJIEHHE
TOJIBKO BO BiaxHble rogsl. B 2003 r. BeawumHa HaAg3eMHOM Macchl ObllIa TAaKOH K€, KaK M Ha IIOJHBE
(Cnemmues, 1978).

8 (15). 3meeBkoBO — KOBBUTBKOBO - nykoBoe (Allium polyrrhizum + Stipa gobica +Cleistogenes
songorica) coobmecTBo pacmpoctpadeno Ha Beicore 1401-1500 wm. TlouBa Oypas, cymecdaHas,
3amebnucrocts 60-80%. Bekumnanue ¢ HOBEpXHOCTH.

Yucino BUIOB KakK M B APYTHX COOOIIECTBAX MPOGUIIA CYIECTBEHHO YBEIMYHBACTCS BO BIAXKHBIE TOJIBI.
ITpucyTCTBYIOT BCe OCHOBHBIC XM3HEHHBbIE (popMbI (Tabi. 2). B 3ToM co00IIecTBe OTMEYEH KyCTapHHYEK -
Ephedra sinica. ¥V nacrosimero mosiykycrapaunuka Krascheninnikovia ceratoides »xusHeHHOE COCTOsSTHHE
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ObUTO Jydullle, a Macca BBIINIC, YeM B PACCMOTPEHHBIX coobmiecTBax (puc. 2). M3 NpPUMHTHBHBIX
HOJIyKYCTapHUUYKOB B coobmiecTBe ¢ HeOombinM obumuem (0.1 %) Bcrpeuaercs Artemisia frigida, Bnepsbie
nosiisiercst Artemisia caespitosa. B 2003 r. oHa npekpacHO pa3BHBaJIaCh, MPOSKTHBHOE MOKPHITHE OBLIO B
5, a HajRemMHas Macca - 1.5 pa3a Beimie B cpaBHeHn# ¢ 1990 1. A ydacTie NPUMHUTHBHBIX MOTYKYCTAPHHUYKOB
B 3TOM COOOINECTBE CHU3MIOCH B cpaBHeHmn ¢ 1972 r. (Kasammesa, 1978). B 2003 r. y Stipa gobica
OTMEUEHO YyBEIHUYCHHE MPOSKTHUBHOTO MOKPHITHS B 5, a Haj3eMHol Macchl B 8 pa3 B cpaBHenun ¢ 1990 r.
DUTOEHOTHYECKUIT CTaTyC KOBBUIbKA TOOMICKOr0 3a mocieanue 13 JieT yBeNUYWICs, YTO U MO3BOJISET
XapaKkTepu30BaTh 3TOT BHJ|, KaKk Hanbojiee YCTOHYMBBIA M K BBINACY, H KOHTHHEHTAIBHOCTH KiuMaTa. OH
CTaHOBUTCSI JOMHHAHTOM. 3aCyLIMBbIC YCIOBHUS, MOBTOPSIOIINECS C IEPHOIUYHOCTRIO B 12 jieT, Hapsmy ¢
NOCTOSIHHO BBICOKMM ITaCTOMIIHBIM IPECCOM, IPUBEIM K CHIDKCHUIO (DUTOLGHOTHYECKOro CTaTryca
Cleistogenes songorica. K 2002 r. BbIsiBIIcHa MapTHKYJISIUS CTAPBIX 0COOEH, YTO M MPUBEIIO K YBETUICHHIO
uyrciennoct. B 2003 r. xusnennoe cocrosane Cleistogenes songorica 6suto ayumre, wem B 1990 u 2002
IT., a HaJ3eMHas Macca cocTaBwia 25 Kr/ra — 3TO MEHbIIE, YeM B TPEIbLAYIIHE TOIbl, OCOOCHHO B
cpaBueHun ¢ 1972 r. Vyactue 371aKOB B HM3ydaeMoM cooOimectBe camoe Bbicokoe (puc. 2). B 1990 r.
(Bmaxkaom) Hamzemuas macca Allium polyrrhizum cocrasmsra 100 kr/ra, a B 2002 r.(3acynuiaBom) - JIHIIb
6.6 xr/ra. B aBrycre 2003 r. BereraTuBHBIC MOOETH MOJACHIXANN, & Macca CHU3HMIACH B 4 pa3a B CPaBHEHHUH C
1990 r. PasHoTpaBbe mpejacTaBieHO TakuMu Bupamu kak: Convolvulus ammanii, Heteropappus altaicus,
Rheum nanum, Scorzonera divaricata, mocineqaue nBa Buaa B ycioBusix 3acyxu 2002 r. HaXOAWIHCh B
cocrosiaum mokos. Oxuosernue pacrerus: Neopalassia pectinata, Salsola collina, S. pestifera nakamnmusaiot
BO BiaxkHbie rofsl 70 19 % maccer (puc. 2). B manHom coobGiectBe B 2003 1. oTMeueHa MaKCHMasbHAsA
HamzeMHas Macca, moutd 400 xr/ra (puc. 1). Ono pacmonoxkero B 10 kM oT meHTpa coMOHA W Opurai u
MEHEe HapyIIAeTCs JKMBOTHBIMH.

9 (16). JlepuucTononbHHO - JTYyKOBO - KOBBUILKOBOE (Stipa gobica + Allium polyrrhizum + Artemisia

caespitosa) cooOiecTBO 3aHMMaeT 0OoJiee BBICOKYIO 4YacTh MOATOPHON paBHUHBI (BhicoTa 1501-1600 M,
nporsbkeHHOCTh 4 kMm). [louBa Oypasi, MyCTBIHHOCTENHAs, OHA HAXOAWUTCS Ha TpPaHHUIE CO CBETJIO-
KaIlITaHOBBIMU TIOYBaMH, 3anie0HeHHoCTh 30-35 %. MakcumarbpHoe konnuecTBo rymyca (1.2 %) otmeueHo B
ropuzonte 1-6 cm, a Ha ryoune 50 cm oo pe3ko cHikaercsa (0.24 %).YBenuueHue uucia BUAOB
HaOJrOaeTcss BO BIAXHBIE TOAbL. KyCTapHHKM B 3TOM COOOIIECTBE OTCYTCTBYIOT, IPHCYTCTBYET
Kycrapuuuek Ephedra sinica. MuorosetHue u omHojeTHHE TpaBbl cocTaBisitoT 80 % Bcero BHAOBOTO
cocraBa coobrectsa (tabdmn. 2). B 1990 r. ormeuena skcmancus Ephedra sinica u3 caiipoB Ha BIpaBHEHHbBIC
YYaCTKM MMOATOpHOM paBHUHEI (m1akopsl). Yucmernocts B 1990 1. ee Ha mmakope cocraBuna 2.1 9k3./M2, a B
2002 ona yBemmumiach B 2 pasa, a B 2003 cocrasmia 3.9 ok3./m°. OTMeueHo mpopacranue moberos Ephedra
sinica gepe3 aepHoBuHbI Stipa gobica, Cleistogenes songorica, 4to MOATBEpAWIO paHee OOHApPYIKCHHBIH
mporiecc skcrancuu Ephedra sinica u3 caiipoB Ha makopsl MEXTOPHOM JTOMUHBI TOpHOTO MaccuBa ['ypBaH-
Toc (Tymmnr wu ap., 1994). Hamsemuas macca ocobeit Ephedra sinica B sacymmmsom 2002 r. cocraBmia
moutd 50 % maccel cooOmiecTBa M CTAaHOBUTCS COJOMHHAHTOM. Hacrosiue momyKyCTapHHYKH
OTCYTCTBYIOT, M3 TMPUMHTHUBHBIX JIydlllee Pa3BUTHE BO BCE TOIbl HAOMIOACHHI OoTMe4deHO y Artemisia
caespitosa. Ydyactue MOJyKYyCTAPHUYKOB B COCTaBe TPABOCTOS HHKE, YE€M B PACCMOTPCHHBIX BBIIIE
coobrmmectrax (6, 7 ,8; puc. 2). Stipa gobica — momunanT, B 2003 r. Hag3emMHas Macca cocraBmia 128 kr/ra.
[MacrOumuas Harpy3ka Ha ¢one 3acyx (1987-1990 rr.) npuBena, kak ObUIO MOKa3aHO BBINE, K
naptukysinuu ocobeit Cleistogenes songorica u yBelMYeHHI0 YUCICHHOCTH M MTPOSKTUBHOTO MOKPHITHS B
2002 r. OnHako, Ha/i3eMHasl Macca 3MEEBKH JUKYHIapCKO# ocraBanack oueHb Hu3kod. B 2003 r. xu3HeHHOE
cocrostuue Cleistogenes songorica He yiydIIWIOCh, OTCYTCTBOBAJIM I'€HEPATUBHbBIC MOOETH, B BO3PACTHOM
CIEKTpe mpeodnanaiu cTapbie U crapetomue ocodbu (0omee 70 %). YuacTue 37aKOB BBIIIE, YeM B IPYTUX
COOOIIIeCTBAX IMOATOPHOM paBHUHEI (pHC. 2).
Allium polyrrhizum uMeeT BBICOKYIO YHCIIEHHOCTh M HaJ3E€MHYIO MAcCy TOJBKO BO BIaXHbIC TObI. UHCIIO
BHJIOB Pa3HOTPaBbsi yMEHBIIMIOCHh, WX ydYacTHe B CIOKEHHH cooOmiectBa Maio (puc. 2). YBEIHUYHIOCH
yuacTHe B COCTaBE TPAaBOCTOS TUTPECCHBHO - akTUBHOTO BHma Convolvulus ammanii. Ogromernuku Salsola
collina u Artemisia (Neopalassia) pectinata mpouspacTaroT TONBKO BO BiIaXKHbIe TOAbl. VX ydacthe B
(bOopMHUpPOBaHHUY NPOAYKIIMU 3HAYUTEIBHO (pHc. 2). JJOMHUHUpYIOLIAsk POJIb B 3TOM COOOIIECTBE MPUHAICKUT
Stipa gobica, a comomuHaHTamMu SIBISIFOTCS KycTapHuuek Ephedra sinica m HacTosiuii moayKycrapHUYEK
Artemisia caespitosa. O61ee MPOEKTUBHOE MOKPHITHE, HAI3EMHAas Macca BO BIAXKHBIE M 3aCYIUTUBBIC TOBI
pasnuyaeTcs B HECKOJIBKO pa3. B TpaBocroe Ha 3Tol yacTv mpoduiisi MOSIBISETCS MPEICTABUTENb CyXHX
creneit Stipa breviflora - 310 01HO U3 caMbIX FOKHBIX MECT €€ MPOU3PACTAHHS. ITO CBHICTEIBCTBYET YKE O
mepexoaHoM (9KOTOHHO#) I0I0CE OT IMyCTHIHHOCTEIHBIX COOOIIECTB K CYXHUM - CTEITHBIM.
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Takum 00pa3oM, B U3y4aeMOM COOOITIECTBE 3a TOJIbI HAOMIOACHUN HaMU OBLIM BBISIBIICHBI CJICITYIONTHE
W3MEHEHUS B CTPYKTYpe COOOIIecTBa!

- yeusunack skcnancus Ephedra sinica u3 caiipoB Ha ruiakopHbIe BRIPOBHEHHbBIC PABHHUHBI,

- yBeNMYHMJIACH (UTOICHOTHYECKAs pPOJIb MPHUMUTHBHOTO TONyKycTapHHuka Artemisia caespitosa,
y4acTHe APYTHX MMOTYKYCTAPHHYKOB B COCTaBE TPABOCTOSI MAJo;

- BBISIBJICHO YMEHbILIeHNE (PUTOIIEHOTHYECKOW poiu B coobuiecTBe Cleistogenes songorica, yBenuueHue
€€ YHCIICHHOCTH MPOMCXOMNT 3a CUET MAPTUKYJIAIUK CTAPBIX U CTAPEIOIINX 0COOCH;

- JIMOUpYIOIee TONOKEHHEe B coo0mIecTBe 3aHmMmaer Stipa gobica, 4HCcIeHHOCTh KOTOPOH pe3ko
BO3POCIA 33 CYET HAPYUICHHOCTH [EPHOBMH M UACTHYHO BO3HMKAIONIEH NAPTUKYISALHH B CBA3U C
YBEIUUCHUEM MACTOUIIHBIX HATPY30K U apUIHOCTH Psfia JICT.

10 (17). 3meeBKOBO - JIyKOBO - KOBBIIBKOBOe (Stipa gobica + Allium polyrrhizum + Cleistogenes
songorica) cooOIecTBO 3aHMMAaeT CaMyl0 BBICOKYIO YacTh MOATOPHO#M paBHUHBI (BeIcoTa 1601-1700 M,
npoTshKeHHOCTh 4 KM). YKIOH MectHocTH 6-8°. IlouBa cBeTnO-KalITaHOBas JICTKOCYTJIMHHUCTAs, Ha
eOHUCTO-TIECYAHBIX OTIOKEHUAX (IIPOIIOBHUH, JIETIOBHIA), 3aeOHEHHOCTh MoBepXxHOCTH mouBsl 40-70%, a
ommke k ropam - 70%, u3 Hux okono 30% cocTaBmnsroT KpynHble kKamHU. Cozepkanue rymyca pasro 1.5 %.

Bcero BoisiBieHO 27 BUAOB, W3 HUX 1 KycTapHHYEK, 5 NPUMHUTUBHBIX MOJYKYCTapHUYKOB, a 74 %
COCTaBISIIOT MHOTOJIETHHE W ojaHoJeTHUe TpaBbl (Tabn. 2). Kycrapuumuek Ephedra sinica Bctpedaercs B
coobmiecTBe B HEOOIBIIOM OOWIMH. POJb MPUMHUTHBHBIX TMONYKYCTAPHHYKOB HEBENIWKA, W HAOIIOmacTCs
TEHJICHIIUS K HEKOTOpOMY yBenuueHuto ux unciaeHnoctu. B 2002-2003 rr. 3To mpou3oInio, B OCHOBHOM, 32
CYeT yBEJIMYEHHUs YHCICHHOCTH NPHUMHUTHBHBIX MOJIyKycTapuuukoB: Ajania fruticulosa u Artemisia
caespitosa. TIlo BumoBomy cocraBy coobrmecTBa Ne 9-10 mMeroT BBICOKHH KO3(P(HIIMEHT CXOACTBA ITO
Kaxkapy (oxomo 80 %). ToMHHHpPYIOIIas POk 3[€Ch TakK e MpuHamIexuT Stipa gobica, ee uncieHHOCTh U
BeIMYMHA Haj3eMHOW wMacchl yBenmmuwiuch B 2003 1. B 2 pa3a. A IKHM3HEHHOE COCTOSIHHC
phIxiionepHOBHHHOTO 37aka Cleistogenes songorica B coo0iiecTBe YrHETEHHOE, YUCIEHHOCTh YBEIHYHIACH
B 1.4 pa3a 3a cueT MapTHKYJSALUKN CTApPEIOUINX 0COOEH, MPOSKTUBHOE MOKPHITHE HU3KOE M OHO MPAaKTUIECKU
HEe W3MeHsuloch. M3 pasHoTpaBbs  Hambosiee mpexacTaBieHbl: Iris bungei, Scorzonera divaricata u
JaMrpeccHBHO-akTUBHBIM Bua - Convolvulus ammanii. Opnosnernue pacrenusi: Euphorbia humifusa,
Neopalassia (Artemisia) pectinata passuBaroTcs TONBKO BO BiakHbIe Toxel. Mx macca B 1990 u 2003 rr.
ObLIa mpakTH4YecKu oanHakoBa (38 kr/ra). MakcuMalibHasi M CpPE/IHsIs BeHMYMHA (PUTOMACCHI TIOUTH B 2 pa3a
HIDKE, YeM B JPYTHX COOOIIECTBaX MOJATOPHOW paBHHMHBI (Tabm. 2). B 3Toif 4acTu MOArOpHON paBHUHEI
€XKEroJ/IHO TaceTcsi OOJBIIOE KOMMYECTBO JTOMAIIHUX )KUBOTHBIX. OHH CTPABIMBAIOT B OTJEIBHBIE TOJBI JIO
50 % npoaykiuu. Beimac cHIbHBIHN, Tak Kak BOJIM3M pacroyioxkeHa Opuraia XasraraiT (Ha pacCTOSHUH 2
KM).

BriBoabI

Ha pasHBIX BBICOTAX MPOUCXOTUT CMEHA PACTUTEIBHOCTH OCTEMHEHHBIX MyCTBIHD W MYCTBIHHBIX
creneit. MiccnemoBanusi mMpoBeIeHBI TAK e U HA CTAIHOHAPHBIX yyacTkax (coobriecTsa 5; 7), rie uzyyanach
JUHAMHKH PAaCTUTENLHOCTH B TeueHHe mmurensHoro Bpemenu (1970-2003 rr., ¢ mepepbiBaMu). Brissien
BHJIOBOM COCTaB, ONPENICIICHO YIaCTHE pacTeHNH OCHOBHBIX KU3HEHHBIX (DOpM B (DOpMUPOBAHUH TOTUIHOTO
MPUPOCTA, CPEAHSSI U MaKCUMallbHas BEJMYMHA OOIIeH W OJIHOJIETHEW Macchl. VccieqoBanus TMHAMUKA U
MPOAYKTUBHOCTH TpoBOAMiIMCh B 10 co0OImIecTBaX 3KOJIOTHYECKOT0 MpOoGWiIs Ha TEPPUTOPUU COMOHA
Bynaran IOxHO-roOmiickoro aiimMaka. llokazaHo wu3MeHeHHMe OTHX TIOKa3aTelel B pa3Hble IO
BJIaroo0ecre4eHHOCTH TObI.

JIOMHHAHTaMH U COAOMHHAHTAMH PACTHTENBHBIX c000mIecTB (1-5) OCTeMHEHHBIX MYCTHIHD SBISIOTCS
KYCTapHUKHU ¥ TOJYKYCTapHUYKH, a MyCThIHHBIX cTenei (6-10) — 3j1aku ¥ MPUMHUTHBHBIE TOJYKYCTaPHHUUYKH.
Bo snaxusie roasl (1990, 2003) mabmomgaeTcss MacCoBOe€ BO30OHOBIIEHHE W (HOPMHUPOBAHHE 3HAYUTEIHLHOMN
Macchl Bugamu cemeiictBa Chenopodiaceae B coobiiecTBaXx OCTEITHEHHBIX MYCThIHbD, & B MYCTBIHHBIX CTEIAX
- cemeiicTBa Asteraceae. B cooOiiecTBax OCTEIMHEHHBIX MYCTHIHb YCTOWYMBBIMH BUAaMHU K 3aCYIILTHBBIM
YCITOBHSAM 3aCOJIEHUs, Ie(QIIAIMK 1 aHTPOIIOTEHHBIM HapYIIIEHUAM sIBIISTIOTCS Reaumiria songarica, Anabasis
brevifolia, Haloxylon ammodendron. HabmomaeTcst onecyaHnBaHWe W 3achIlIaHUE TTECKOM KYCTAapHHUKOB W
Hacrosimux nmonykycrapaudakoB Kalidium foliatum, K. gracile, Nitraria sibirica B mpubpexHoii yactu 03.

" BO3MO3KHO, 4TO yBeIMUYEHHE YMCIEHHOCTH ocobeii Stipa gobica mpousomwo Bo Braxwsii 1993 r. (CiemueB u 1p.,
1997).
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Vnan-Hyp. OmgHaKo, HECMOTpS Ha 3HAYMTENIbHbIC M3MEHEHUs (DaKTOPOB BHEUIHEH CpenbI(OMyCTHIHUBAHUS
JaHHO# TepPUTOPUH) UX HUTOLICHOTUIECKHIA CTATyC COXPAHHUIICS.

JIOMUHAHT MyCTBIHHBIX CTEIel - dyKcepo(UTHBIN JAepHOBUHHBIN 37ak Stipa gobica 3a mocnenuue 10
JIeT YCWIWII CBOM (PUTOLIEHOTHYECKHH CTaTyc. Y PHIXJIOJIEPHOBHHHOTO 31aka — conomunanrta Cleistogenes
songorica KM3HEHHOE COCTOSIHHE PE3KO yXyammiock. B BospactHom cmektpe Cleistogenes songorica
YBEJUYWIOCH KOJIUYECTBO CTaphiX U CTAapEIONIMX O0coOeid. 3acyluiMBbIC YCIOBHS pAla JEeT W yBEIHYCHHE
AHTPONIOTCHHOW HAarpy3Kd Ha 3TOH TEPPUTOPUHU Tak K€ CIHOCOOCTBOBAIM MAPTUKYJALUH 0cOOed NTaHHOTO
BUA.

B coobmiectBax mycthiHHBIX cTenei (Bbicota 1500-1600 M) Habmomaercs skcnancust Ephedra sinica us
caiipoB Ha paBHMHHBIE YYaCTKU MOATOpHOM paBHUHEI [ 'ypBaH-CaiixaH.

B 2003 r. (BmaxxHOM) BO Bcex cooOmiecTBax Mpoduis HaOIIOIAIOCh OYEHb XOpOIIEe pa3BHTHE
pacTeHui Bcex JKU3HEHHBIX (opM, HauOoblee BUIOBOE Pa3HOOOpas3ue U camasl BhICOKas IIPOAYKTHBHOCTb.
MaxkcumanbHasi Hag3eMHas Macca BbeliBieHa B coobmiectBe Ne N3 (7), roe OTMEYeHO MaccoBOe
Bo300HOBIeHHe Haloxylon ammodendron u B coo6mectse Ne N6 (13) ¢ yuactuem Caragana korshinskii.
[Toka3ana mpsiMasi 3aBUCHMOCTh B COOOIIECTBAX MYCTHIHHBIX CTENEH BEJMYMHBI HAJ3EMHOW MacChl OT
CYMMBI OCQJIKOB 3a roA. Ha mactOuiiax OCTEIHEHHBIX MyCThIHb BBINAC JOMAIIHUX JKHBOTHBIX CIIAOBIH,
CHJIHO HapyLIeHbl HeOONbLINE IUIOIAAM B OJIM3M Kowap M KojoAueB. Ha myCTHIHHOCTENHBIX macTOMIIax
MOJATrOpHON PaBHUHBI C ITpeo0IaJjaHneM 3JIaKOB, MOJIBIHEH U JIyKOB IIpeo0iagaeT CpeIHUM BhIac, a CUIIbHBIN
- BOJIM3M eHTpa comoHa byunran.
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DYNAMICS AND PRODUCTIVITY OF PLANT COMMUNITIES OF BULGAN SOMON
© 2004. T.l. Kazantseva

V.L. Komarov Botanical Institute, Russian Academy of Sciences.
Prof. Popova str., 2, Sankt — Petersburg, 197376, Russia

Dynamics of vegetation and productivity of 10 communities of stepped deserts and deserted steppes was
shown in this work. These communities are widespread and typical. Dynamics of species composition,
projective cover; total aboveground mass and annual increment was studied. Dependence of the aboveground
mass forming on amount of annual precipitation and ecotope conditions was shown. Participation of general
life forms of plant in process of annual mass accumulation was determined. Species composition, value of
projective cover and phytomass, conditions of life of dominants and co-dominants gave an opportunity to
show communities’ resistance for a long period (more than 30 years). The estimation of modern state of
natural grassland and degree of anthropogenic degradation was given. In 2003 that was very wet, a plenty of
species, including annual plants was recorded. Phytocoenotic indices were maximum during years of
investigation.

Reaumiria songarica, Anabasis brevifolia, Haloxylon ammodendron were strong to drought, salinity,
and wind erosion, anthropogenic influence in communities of steppe deserts. For plants Kalidium foliatum,
K. gracile, Nitraria sibirica sandization and covering by sand was recorded on Ulan-Nur lake-side.

The xerophytes bunch grass Stipa gobica intensified its phytocoenotic state in deserted steppes
communities. Loose-bunch grass Cleistogenes songorica life state became worse. The age spectrum reflects
an increas of old individuals’ participation. Particulation was recorded under strong anthropogenic influence.
Expansion of Ephedra sinica from sair on placor has happened in piedmont part of plain communities.
Pasturing press is severe in communities of steppe deserts, moderate in deserted steppe and very strong
around ponds, wells, etc.
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[IpupoaHbie OCOOEHHOCTH 0a3MCOB IyCTBIHB [00M A0 MOCIETHETO BPEMEHHM OCTAaBAIHCH CIado
m3y4yeHHbIMH. [lepBbie n equacTBeHHBIE 0 80-X TomoB 20-T0 Beka cBeneHus 00 oaszucax 3aanraiickoil ['oou
U UX pacTUTEIBHOM IOKPOBE MBI HaxoauM B padore E.M. JlaBpenko u A.A. IOnarosa (JlaBpenko, FOnatos,
1960).

Bonee momHoe mpencraBieHHe 00 STHUX JKOCHUCTEMax IOJMYYEHO B pe3yjbTare paboT COBMECTHOU
Cosercko-MoHromscKkoii Ouonornueckoii skcremunun 1970-x — 1980-x rr. (ITycTteiam 3aanraiickoii 'o6wu,
1986; Esctudees, ITankosa, Skynun, 1983; IMankosa, 1980; ®enoposa, ITankora, 1980 u ap.). B 1977 1. Ha
TeppUTOpHH o0a3uca ObUT co3maH cranuoHap CoBeTCKO-MOHTONBCKONW OHMONOTHYECKOH SKCHEeIULHH.
HayunbiM pykoBoauTeeM padoT sBisyics 1oktop ouonorndeckux Hayk I1.JI. I'vaun (ITycreiam. .., 1986).

Briepeeie B 1977-1978 1r. OBUTHM TpOBENCHBI JeTANbHBIE KOMIUICKCHBIE HCCIECIOBAaHUS Oa3uca. ITO
HaunOoJee KPYIHBIA NPUPOIHBIN oaszuc 3aantaiickoil ['o0u, miomanps kotoporo okono 500 ra. IlouBenHble
pabotsl Obun BeImonHeHB! E.U. IlankoBoit n XK. Mangax6asp. beio 3amoxeno okono 100 paspesos, Ha
OCHOBE JTHX MAaTEpHaJioB OBUIM COCTAaBIIEHBI [ETANbHBIE KapThl O0a3Wca. IOYBEHHO-COJNEBasg, KapTa
pacturenbHoro mokpoBa (aBrop — DemopoBa M. T.) W KOMIUIEKCHas TOYBEHHO-TE00OTaHMYECKAs
(TTpunoxenue 12; denoposa, I[lankosa, 1980). Kaptel coctaBmsiuch B Macmrtadbe 1:10000 ¢
HCITOJIB30BaHNEM a3p0ohOTOCHUMKOB mroist 1977 r.

IIpupoansie ycaoBust oazuca IxuitH-I o

[IpupoaHble 0a3uChl TOOMMCKUX MYCTBIHB - 3TO CBOCOOpasHble NPUPOAHBIE JKOCHCTEMBI,
(dopMupyroniriecs B 30HaX BBIKIMHWBAaHUS TPECHBIX WU CIa0OMHHEPATN30BaHHBIX TIYOWHHBIX BO,
IPUYPOUYCHHBIX K TekToHUuYeckuM paznomam (Ilycteiam..., 1986). K umciy Takux 0a3MCOB OTHOCHUTCS H
oazuc OxuiH-I'on. OH pacrosiokeH Ha [ore MyCThiIHb MOHronuu Ha moaropHod paBHuHe llaran-bormo B
30He TpaH3uTa B jgonmuHe caiipa dxuitn-Ton na 42° c.mn. n 98° B.1. (puc. 1). AGCONIOTHBIE OTMETKH OKOJIO
1000 metpoB. OH nSKHT B 30HE KpaWHEAPUIHBIX IYCTHIHL. TeppHUTOpHS Oaszmca MPEACTABISIET COOOM
y4acTOK JIPEeBHEALTIOBUAIBHOW paBHUHBI BpeMeHHOro mnotoka (caitpa) OxwuiiH-I'on. OHa cioxeHa c
MTOBEPXHOCTH JISCCOBUIHBIMU HE3aCOJICHHBIMH CYTJIMHKaMH, Bo3pacT koropbix okoio 30 000 rer
(ITycreiam..., 1986). MoImHOCTE CYTIIHHHCTBIX OTIOKeHHMM Bapeupyer or 0.5 mo 2 - 3.5 m. Omm
Npe/ICTaBlICHB MPEUMYIIECTBCHHO CPEIHUMHU CYTJIMHKAMH C TPOCIIOSIMUA W JIMH3aMH JIETKHX M TSKEIBIX
CYTJIMHKOB, MOACTWJIAEMBIX MPOJIIOBUAILHBIMHU TAJICYHUKAMH, A HIDKE - KPACHOLUBETHBHIMH TIIMHAMHU Medl-
MaJIeOreHOBOr0 BO3pacTa. B mpexenax oasmca ¢ BOCTOKa Ha 3amaj] MPOXOTUT CEpHsl TEKTOHHMYECKUX
Pa3IoMOB, K KOTOPHIM MPHYPOYECHA 30HAa BBHIKJIMHUBAHUS POJHUKOBBIX BOJ. TeppuTOpHs oa3mca mpope3aHa
CYXHMHU PYCJIaMH, KOTOphIC Ha OTIENBHBIX y4YacTKaxX BCKPBIBAIOT COJICHOCHBIE MeJ-TaleoreHOBbIC TIINHBI,
TOJICTUJIAIONIIE YEeTBEPTHYHBIC JIECCOBUIHBIEC CYTIIHHKH.

Kimmar 3aanratickoii ['o0M, Ha TEppUTOPUH KOTOPOH PACIOIOKEH 0a3ucC, Pe3K0 KOHTHHEHTAIBLHBIH,
XapaKkTepu3yeTcss MalbIM KOJHYECTBOM OCAJKOB, CYXOCTBbIO, KOHTPACTHOCTBHIO Temmeparyp. CHEXHBIN
MOKPOB OTCYTCTBYeT. JleTHsis morona ycraHaBnuBaetcs B ampenie. CpeqHssi roJoBasi TeMIeparypa Bo3ayxa
+4,4°. CaMBIM TeIUIBIM MECSIIEM TONa SBISICTCS HIONb, CPEIHEMecsduHas Temmeparypa mroms +23,8°
a0comoTHBI MakcuMyM +37°, caMbIM XOJIOJHBIM SIBISICTCS SIHBaph, CpeIHss Temieparypa - 18.2°,
a0COIOTHBIM MUHUMYM paBeH -43,9°. ['ooBas cyMMa 0CaIkoB COCTaBIISICT 0KoJio 35 MM. OTHENbHBIC TOIBI

* PaGoThl BBHINOIHEHBI B cOcTaBe Poccuiicko-MOHIONBCKOH KOMILIEKCHOH GMONOrMYecKoil 3KCHEAULUH B paMKax
npoekra EC «Konepuukyc-2» «Gobi Desertification» (EC contract number ICA-CT-2000-10022).
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ObIBarOT a0COJIIOTHO CyXMMH. B jieTHee BpeMs BbINaAaeT OCHOBHOE KOJIMYECTBO 0CAAKOB. CpelnHss TomoBast
BEJIMYMHA OTHOCHUTEIBHON BJIAXKHOCTH BO3ayxa 55%. AOCOMIOTHBIM MakCUMyM CKOPOCTH BeTpa paBeH 19
Mm/c. Ucnapenue ¢ BonHoit moBepxHocTH paBHO 900-1230 mm (I'yrun, denxos, 1980).
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Puc. 1. Cxemarndeckas kapra bonsmmoro ['oOmiickoro 3amoBefHUKa H DXHUHH-I 0JBCKOTO CTanMOHapa B 3aanrtaiickon
To6u. I'panumsr: (1) 3aanraiickoii ['o6w; (2) Boapmoro INobuiickoro 3anosennuka; (3) MONIMTOHA TTOMYCTAIIMOHAPHBIX
nabmonenuii (Iluune- Dxunct — Dxuiin-I'on — Laran-borno) (4). Fig. 2. Schematic map of the Bol'shoi Gobi Reserve
and the Ekhiin-Gol Desert Experimental Station in the Transaltai Gobi. Boundaries: (1) Transaltai Gobi; (2) Bol'shoi
Gobi Reserve; (3) Study area of the Desert Experimental Station (Shine-Dzhinst—Ekhiin-Gol—Tsagan-Bogdo) (4).

Ha Ttepputopun oa3uca K CEpud TEKTOHMYECKHX PAa3JIOMOB IPUYpPOYE€HA 30HA BBIKJIMHUBAHMSA
POJHMKOBBIX BOA. B JaHHOM pailoHEe UMeeTCs HECKOJIbBKO ponaHukoB: Hapan-bynar, Wx-bymar, Mopst-
Bynar, Men-Tyxurnyyp-bynar. Cawmpiii kpynubiii Mx-Bymar ummeer pacxom 12.6 n/cek, ocranbHbie
XapakTepu3yITCsl MeHbIINM AeOuToM. TemmepaTypa BOAbI B TEUEHHME IoJla B HMCTOYHHMKAX ITOCTOSHHAsS
(+10°). Munepammsamus Boasr okono 0.7 T/71, COCTAB MPEHMYIICCTBEHHO CyMb(DAaTHO-HATPHUEBHIH, YacTO C
MOBBIIICHHOW IENOYHOCThIO (Tabm. 1). ['pyHTOBBIC BOABI HAa TEPPUTOPHH, TAK K€ KaK U POIHUKOBBIC,
MIPEUMYIIIECTBEHHO cllaboMuHepanu3oBanubie  (1-5 1/1) cynbdaTHO-HATPHEBOTO COCTaBa d4acTto C
NOBBIIICHHOW MIEIOYHOCTHI0. B BOax MOKeT MPUCYTCTBOBATh HEKOTOPOE KOJIHYECTBO HUTPATOB U OOPATOB
(Tabm. 2).

[TouBeHHO-COJIEBAsE ChEMKa TEPPUTOPUH Oa3uca BIEepBble Obla mpoBeaeHa jetoM 1977 r. B pesynbrare
OBIIa cocTaBjeHa MOYBEHHO-coyeBas kapra MacmTada 1:10000, mo3BonuBIIas OTpa3uTh BCE MHOT000Opa3ne
noyB oa3uca DxuiH-I"os. [louBeHHBIH NOKPOB 0a3nca MPEACTaBICH B OCHOBHOM MOYBAMHU THAPOMOPQHOTO
psina pa3HOH cTemeHW 3acoieHus W ruapoMop¢usma. CoOCTBEHHO IyCTHIHHBIE aBTOMOP(HBIC TOYBHI B
Ipefenax o0a3uca MMEIOT OrpaHHUYCHHOe pachpocTpaHeHue. OHU JHIIb OKPYXAlOT OA3UCHblE 3emid. B
npeziesax 0a3uca BhIIENIEHBI: JIyTOBO-00J0THBIE, TYTOBbIE TEMHOIBETHBIE, OCTATOYHO JTYT'OBBIC TAKHIPOBUIHBIC,
MyCTBIHHBIE TIeCYaHble IOYBBI M CcoOJOHYakW. [locieqHME TOCHOACTBYIOT Ha TEPPUTOPHU Oa3Hca.
PacturensHble cooOIIECTBa TECHO CBS3aHBI ¢ ONpenesieHHbIME THITamMu 11ouB (Denoposa, [Tankosa, 1980).

OcHOBHbIC 1IeHO3000pa3oBaTenu B oasuce DXuitH-I'oi - 3T0 KycTapHuku Tamarix ramosissima, Nitraria
sibrica, N. roborovskii, Lycium ruthenicum, nomykycrapauuek Reaumuria songorica, MHOTOJIETHUE 3JIaKH
Phragmites communis, Achnatherum splendens. K mectam HemocpeCTBEHHOTO BBIKITMHUBAHUS IPYHTOBBIX
BOJI NPUYPOUYCHBI T'yCTHIE 3apOCIU BBICOKOPOCIIOrO, OOHMIBHO IUIOAOHOCSIIErO TPOCTHHKA (10 3 M) ¢
yuactieM B nokpoBe Hordeum breisubulatum, Epilobium palustre u psima apyrux BiaarontoOUBBIX BHIOB.
TpocTHUK, SBISSACH >MUGHKATOPOM BECbMa PACHPOCTPAHEHHBIX B 0a3lce COOOIIECTB, UMEET IOBOJIBHO
LIMPOKUHN SKOJIOTUYECKUH JUAaIla30H 10 OTHOIIEHHUIO K OHOMY U3 BEAyIIUX (PaKTOPOB CPEBI - 3aCOJICHHUIO.

IMouBa mox cooOmiecTBAaMH W3 BBICOKOPOCIOrO TPOCTHUKA MOIYTHAPOMOp(HAs COJOHYAKOBAs
CYTJIMHHCTas, TOJACTHIaeMasl TSDKENbIMUA TiMHaMu. [Ipu yBenuUeHHH 3acCOICHHOCTH IMOYBBI MPOSBIACTCS
yTHETEHUE coo0IIecTBa TpocTHUKA (BhicoTa ero He Oosiee 0.8-1.0 M), OH CTAHOBHUTCSA MAJIOTLIONOHOCSIIMM.
DTO0 MOBOIBHO pa3peKeHHbIe coo0mecTBa (IPOEKTUBHOE TTOKPEITHE 12-15%), 00eqHeHHBIE (IIOPHCTHIECKH.
Cosmuduraropamu MoryT ObiTh Glycyrrhiza uralensis, Sophora flavescens. Enunnunoe ydactue Lycium
ruthenicum. Coo0miecTBa U3 CpeIHEPOCIOro TPOCTHUKA CBSI3aHBI, KaK MPABHJIO, C JIyTOBBIMHU COJIOHYAaKAMH.
Ha 3mocTHBIX cojloHYakax ¢ HamOojiee BBICOKHM 3acojieHHeM (OPMHPYIOTCS COOOIIECTBAa W3 CHIIBHO
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YTHETEHHOTO HHM3KOPOCIOr0 TPOCTHHKA, YaCTO CTEIIOMIETOCs M He IUIOJOHOCSIIEr0. ITO OOBIYHO
OJTHOBHIOBBIE COOOIIECTBA, HHOTAa CORAM(UKATOPOM SBISETCS KOMOUMM KycrapHuk Lycium ruthenicum,
KOTOPBIH Ha 3JI0CTHBIX COJOHYAKAX YaCcTO 00pa3yeT YHUCThIe 3aPOCITH.

Ta6suma 1. J[aHHble aHANMN3a COCTaBa TPYHTOBBIX Box oasuca OxuidH-T'ox (1977 r.). Table 1. Results of analysis of
subsoil water from Ekhiyn-Gol oasis (1977).

IllexognocTh
Haumeno- | I'my6una | Cymma HCO. cr S0~ Ca™ Mg** Nat+K*
BaHHeE B3SATHUS conei COs5~ 06H_{a3;1 N
o0beKTa oOpasua Mmr/n
Mr/5kB/11 /% OT CyMMBI Mr-3KB aHHOHOB U KATHOHOB
3.20 8.96 11.19 5.47 1.91 15.37
Paspes 8 155 14700 | Her 14.1 36.7 49.2 24.0 8.4 67.6
7.60 12.04 14.07 4.28 4.29 2511
Paspes 1 250 2080.0 - 22.6 35.7 41.7 12.7 128 74.5
9.79 109.75 | 309.40 33.32 19.04 376.58
Paspes 171 150 2891.0 - 23 25.6 72.1 78 4.4 87.8
2.80 12.04 23.56 10.95 452 22.93
Paspes 6 190 2550.0 - 73 31.4 61.3 28.5 118 59.7
5.4 0.18 11.19 6.91 2.37 16.49
Paspes 51 | 130 16000 - 21.0 35.6 434 26.8 9.2 64.0
0.40 2.0 4.99 27.74 16.64 6.15 12.34
Paspes 47 70 2372.0 11 6.8 142 79.0 474 175 35.1
0.20 26 11.90 63.59 22.41 752 47.99
Paspes 46 | 190 5396.0 0.2 35 15.2 81.3 28.6 10.1 61.3
0.80 7.00 18.05 28.38 6.83 6.61 40.79
Paspes 4 230 3496.0 14 12.9 33.3 52.4 126 12.2 75.2

Bonblias miomanab Ha TEPPUTOPUH 0a3Kca 3aHATa COOOIIECTBOM C TOCIIOACTBOM Tamarix ramosissima.
3apociu TaMapHuKca ¢ MepPTBBIM ITOKPOBOM BCTPEUYAKOTCS HA COJIOHYAKAX YacTO B KOMILIEKCE ¢ ()parMeHTaMu
coobrmrecte u3 Lycium ruthenicum, unorma Reaumuria songarica. CoobGiectBa w3 Tamarix ramosissima
MPUYPOUYCHBI TAKXKE K TIECYAHBIM TIOYBAM OyTPOB, pACIPOCTPAHEHHBIX HA OKPAaWHE 0a3HCa.

C 1yroBo-OONOTHBIMH HE3aCOJICHHBIMU TIOYBaMH, (OPMUPYIOIIUMHCS BOKDPYr KIFOUEH, CBS3aHBI
coobmectBa Triglochin maritimum, Glaux maritima, Halerpestes ruthenica u psaom apyrux BIaroitoOUBbIX
BHUJIOB.

B mpenenax oasmca BcTpedaroTcs paspeskeHnbie pomrr u3 Populus diversifolia ¢ momunnpoBannem B
TpaBsiHoM mokpose Sophora alopecuroides. 3tu coobiecTBa MPUYPOUEHBI K IyTOBO-TAKBIPOBUIHBIM, CI1a00
COJIOHYAKOBATHIM, MPAKTHYECKA HE3aCOJNICHHBIM MoYBaM. K YHCIy MIMPOKO PacmpOCTPaHEHHBIX BHIOB Ha
TEPPUTOPHH 0a3Kca OTHOCHTCS MOJyKycTapHHUeK - Reaumuria songarica, coo0iecTBa KOTOpPOTo OKPYKaroT
recyaHblie OyTpHI IO eprudepuu oasuca.

3acoJjieHHe MMOYB 0a3HCAa

Pacnonoxxenne oasuca B mpepenax HOKHOTOOWHCKHMX TYCTHIHP MOHTOIMU B 30HE BBIKJIMHHBAHUS
POIHUKOBBIX BOJ OMpEAeNsieT B KadecTBe OCHOBHOTO MOYBEHHOTO IIpOIlecca 3acojeHHe, KOTopoe, Kak
W3BECTHO, SIBIISICTCS OJHUM M3 TJABHBIX MPOIECCOB apHIHOTO MOYBooOpa3oBaHus. Hamu ObLIHM MOITyuYeHBI
CBEJICHUS O 3aCOJICHUY BCEX THIIOB IOYB, BHIJCICHHBIX Ha TEPPUTOpUH oazuca DxuiiH-I'on (puc. 2, tabim. 3).
OcranoBuMcs Ooiree oApOoOHO HA 3aCOJICHUH ATHX TOYB.

Jly2o60-60n0muouie nouswt (1adi. 3, pasp. 47) 3aHUMArOT B Mpeeax oasnca HeOONbIIyIO Tromaas. OHu
BbIJICISIIOTCS OTACAbHbIME TsiTHAMK (0.2-1 ra), mpuypOYeHHBIMU HEMOCPEACTBEHHO K 30HE BBIKIMHUBAHUS
POIHUKOBBIX BOJ, M OOpaMIISIOT KIIOYH, NMHTAIOIINE TPYHTOBBIE BOABI. UacTO JTyroBOo-OOJIOTHBIE MOYBHI
BBIETISIIOTCSL B KOMIUIEKCE C JIYTOBBIMH TEMHOI[BETHHIMH mouBamu. llociemnme QopmupyroTes mon
371aKOBBIM TTOKPOBOM, [AMOUIMM MPOYHYIO JAepHHHY. Cpeanm pacTUTENbHOCTH JoMUHUpPYROT Triglochin
maritimum, Carex enervis u apyrue. IIpoektuBHoe nokpeitue pocturaetr 90-100% (denoposa, IlaHkoBa,
1980). BpemeHaMu BeCHOI Ha IOBEPXHOCTH JYTOBHH CTOMT BOJA. B BepxHel 4acTH HpoQuis IIyroBo-
OOJIOTHBIX TIOYB BBIAEISICTCS OTOP(HOBAaHHBIN TOPU3OHT, HIDKE MIET YepHas OpraHO-MHHEpalbHas Macca M
JlaJie€ CU3bIA OTJIEEHHBIN TOPU30HT.
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Becy mpodunbs BoIOHACHIIIEH, BCKUIIaHUE HaOmogaercsi ¢ moBepxHocTH a0 Iiayounel 50 cm. Boga
BCKpBIBACTCSI dallle BCETO B IMpeAeiax BepxXHero merpa. MuHepanusaius Boasl MeHee 1 r/m. Tlpu
MOJCHIXaHNH TI0YB Ha MOBEPXHOCTH BBICTyHaeT HayeT cojeid. CBoeoOpa3HOW 4epTOil JTyroBO-O0JOTHBIX
MOYB oa3uca DXUHH-1 011 sBiseTcss TOP(AHUCTBIN, YACTO MEP3JIOTHBIA TOPU30HT, YTO, B 00IIEM, OUEHb PEAKO
BCTpeYaeTcs B THAPOMOPGHBIX IOYBAX MyCThIHb APYTHX PETUOHOB A3HUH.

@dopMHpOBaHHE JIYyTOBO-OOJOTHBIX OA3UCHBIX IIOYB CBSA3aHO C TOCTOSHHBIM TIOAMHUTHIBAHHEM HX
MPECHBIMH  XOJIOJHBIMH KITIOYEBBIMH BOJAaMH, OOYCIOBUBIIMMH pa3BUTHE OOWIBHOW pacTUTEIBHOCTH,
Jamome OoJbIIoe KOJIMYECTBO OPraHWYEeCKUX OCTaTkoB. Crenuduka yCIOBHHM pPa3IOXKEHUS OpPTaHUKU
CBsI3aHA C OCOOCHHOCTSIMHM MHKPOKJIMMATa JyroBuH. [IOCTOSIHHO HM3Kasi TeMIepaTypa KIFueBOil BOIbI (He
Bhire +10°) UCKIIFOYaeT CHIIBHBIN MPOTPEB MOYBHI JaXKe JETOM, YTO B CBOIO OYEpe/ib UCKITIOYACT MPOLIECCHI
MUHEpaIU3ali OPTaHUYECKOTO BEIIECTBA.

3UMOii Ha HOBEPXHOCTH JYT'OBUH BO3HUKAIOT HAIEIH 3a CUET BBITEKAHUS U HAMEP3aHUS KIIFOUEBBIX BOJ.
Hanenu kpaiiHe MeAneHHO OTTaWBaIOT JIUIIb B JETHEE BPEMsl, CO3/1aBasi yCJIOBHUS Ui NMPOMBIBKU MOYB OT
coneil.

Taoauua 2. JlanHbIe aHaIM3a COCTaBa MOBEPXHOCTHBIX BOA oasuca JxuidH-TI'onr (1977 r.). Table 2. Results of analysis
of superficial water from Ekhiyn-Gol oasis (1977).

[TnoTHBIH IllenounocTe
HaumenoBanue o0bexTa OCTATOK, B - . - P

Mr/auTp CO;" | HCOg Cl S04 ca Mg Na+K

oOmas
Mr-9kB./11 / % OT cyMMbI 8HHOHOB M KATHOHOB

Bozoxpaxnmie 964.01 0.40 | 5.00 3.84 6.83 4.48 3.20 8.39
Oxuiin-I'on 2.5 31.1 23.9 42.5 27.9 19.9 52.2
Boma u3 ocHOBHOTO 712.0 0.20 | 2.20 3.65 5.12 171 2.34 7.12
HCTOYHHKA 0a3Wca 1.8 19.7 32.7 45.8 15.3 20.9 63.8
Bona u3 812.0 0.20 | 2.60 3.46 6.61 2.35 2.34 8.18
MarucTpajbHOTO KaHaia 1. 20.2 26.9 51.4 18.3 18.1 63.8
OxuitH-1 o
U3 ucrouynuka y pasp. 896.0 Hem | 1.80 4.80 7.04 1.02 171 10.01
47 (Hapwin-Bynar) 13.2 35.2 51.6 14.1 12.5 73.4
Bona ncrounuka 728.0 0.20 2.40 3.46 5.55 2.56 1.28 777
Oxuiid-T'oi (muTbeBas) 1.7 20.7 29.8 47.8 22.1 11.0 66.9
Boga u3 nHanbonee 950.0 Her 2.00 551 7.38 3.57 1.43 9.89
3aIaIHOTO NCTOYHHKA 13.4 37.0 49.6 24.0 9.6 66.4
Bopna u3 ucrounuka 875.0 Her 2.20 4.89 6.90 3.81 1.19 8.99
AxGynak (paspes 55) 15.7 35.0 49.3 27.2 8.5 64.3
Bopna nonusHast 804.0 0.20 2.80 8.65 6.19 2.35 2.1 8.36
TPOHM3BOAICTBEHHOTO 16 | 218 | 284 48.2 18.3 16.6 65.1
y4acTka
CxBaxkrHa (KOJIOZEL) 565.0 Her 2.00 2.24 4.52 3.09 1.38 3.29
Iune-IXuHCT 22.8 25.6 51.6 35.3 27.1 37.6
Bopa u3 BepTHKANBEHOM 2268.0 Her 1.36 9.20 18.19 12.02 2.66 2217
CKBYXHHEI K FOTY OT 3.2 49.5 47.3 32.6 7.2 60.2
oazmca

*
AHanu3bl BRIIOJTHEHH B T1aboparopun [louseHHoro nHcTHTyTa M. B.B. Jloky4aesa.

Jlyzoevie anyborozymycuposannsvie noussl (Tabm. 3, pasp. 8) ObUIM BBIIEIEHBI B IpPEAENaX TEX K€
JIYTOBHMH 0a3HCa, YTO U JyroBo-0010THEIC. OHU 3aHMMAIOT OoJiee IpeHUPOBaHHbBIC (MMOBBIMICHHBIC) YUYaCTKU
OKOJIO pOIHUKOB. [ pyHTOBas BoJa B mpo(uiie IyroBbIX MOYB oOHapyxkuBaercs Ha rnyoune 1.2 — 1.8 M. Ot
MOYBBI (POPMHUPYIOTCS MOJ] TYCTBIM JIyTOBBIM Pa3HOTPABHEM U BBIACIAIOTCS HATMYUEM B MPOQUIIE IUIOTHOTO
JEPHOBOTO TOPW3OHTA, IO KOTOPHIM 3aJIEraloT XOPOIIO MPOryMycupoBaHHbIe (Oomee 5% rymyca) u
OCTPYKTYPEHHBIE TOPU30HTHI, uayume a0 riayouHsl 60-80 cm. CpeqHss U HIKHAS 4acTH NPOQUIS CHIBHO
OTJICEHBl W OMEprelIeHbl, YacTo coAepkar OOJbIIOC KOJWYECTBO MYYHHCTBHIX KapOOHATOB M IUIOTHBIX
kapboHaTHEIX koHKperuit (CO, xkapbonaroB mocturaer 9-10%). JIyroBsle MOYBBI YacTO XapaKTEPH3YIOTCS
OYEeHb HEOOJBIINM KOJIUYECTBOM JIETKOPACTBOPUMBIX COJIEH B BepxHEW 4yacTh mpodwis M MpU3HAKAMH
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COJIOHIIEBATOCTH. B CONOHIEBATHIX BapHaHTaxX JIyTOBBIX ITOYB OTMEYAETCS TJIBIOMCTO-OpeXoBaTasi MpOoYHast
CTPYKTYpA, IIPH BHICBIXaHUH MPOQUIIb TIOUBHI pacceKaeTcsl TITyOOKUMH BEPTUKAIEHBIMHU TPELIHHAMH.

Haubonee xapakTepHBIM TIpOLIECCOM, ONpeAeiAomrM (GopMupoBanue NpoduiIst TYroBbIX IOYB,
SBJISETCS AKTHBHOE TyMYCOHAKOIUIEHHE. B oTiamyme OT JIyroBo-OOJOTHBIX IOYB, Oyarojapsi Jydmiei
JIPEHUPOBAHHOCTH, B JIYTOBBIX MOYBAX CO3JAFOTCS ONTUMAIBHBIC YCIOBUS IS T'yMH(DUKAIINK OPraHUIeCKHUX
ocratkoB. CozpepkaHue Trymyca wuHorma npocturaer 10%. B ero rpynmoBoM cocrtaBe mnpeodianaroT
TYMUHOBBIE KUCIIOTBI.

CoJI0HYaKOBBII MPOIIECC B JTYTOBBIX MOYBAX HPOsBIsIeTcs cnabo. OqHAKO MU OTCYTCTBHU YCIOBHH JUTS
MPOMBIBKU TIOYB OT COJIeH (3UMHHUX Hajeiei) HabIromaeTcsi pe3Koe YCHICHHE COJOHYaKOBOTO Ipoliecca.
370 OBIBACT OTUETIMBO BHIPAKEHO B IMOYBAX IO Kparo JyroBUH. [10BepXHOCTH MOYBHI OKPHIBACTCSl cCHavYana
HanéToM, a 3aTeM KOpkoW coied. IlouBa pe3Ko YIUIOTHSETCS, MOSBIAETCS OCTPOTPAaHHO-CTONOYATO-
opexoBarasi CTpykTypa. Ha Takux 3eMiIiX ¥cYe3aeT JIyroBas pPacTHTENBHOCTh, YMEHBIIACTCS IPHXOX
OpPTaHMYECKOTO BEIECTBA, M3MEHSEeTCs Tpouecc TryMuUpuKauuu. [TaBHBIM MOYBOOOpa30BaTEIBHBIM
MPOLIECCOM CTaHOBUTCS COJICHAKOIUIeHWEe. Ha mepBBIX CTaausx COJNEHAKOIUICHUS IIOYBBI €IIe MOTYT
COZlepKaTh BBICOKOE KOJMYECTBO TyMyca M COXPaHsITh NPU3HAKU JTyroBeIX (pasp. 53). OmHako 3T0 yxe
PEIUKTOBbIC TIPU3HAKH. AKTHBHOE COJICHAKOIUICHHE TIOAaBISIET BCE JPYyrue MpoIecChl W MPUBOIUT K
(hopMHPOBaHHIO THIPOMOP(HBIX COIIOHYAKOB.

T'uopomopghusie oazucnvie cononuaxu (pasp. 46) Ha Teppuropun oasuca DxuiiH-I'on pacmpocTpaHeHb!
OYCHb IIUPOKO H SBIIIIOTCS TOCIOACTBYIOUIMM THIIOM II0YB, 3aHuUMamommM 1no 85% momany.
I'uapomopdHbIe COTOHYAKN pa3NUUalOTCs [0 XUMHU3MY 3aCOJICHUS, 3aacaM COJICH, CTENICHN BBIPaKEHHOCTH
COJIOHYAaKoBOTr0 mpouecca. OHM (OPMHUPYIOTCS TOA PA3IMYHBIMH  COJECTOMKHMH PaCTUTEIbHBIMH
coo0IIecTBaMH, JOMUHAHTAMH B KOTOPBIX MOTYT OBITH Tamarix ramosissima, Lycium ruthenicum, Reomuria
songarica u T.1. Ho HaunboJjee MIMPOKO PacHpOCTPaHEHBI COJIOHYAKU MO Pa3peKCHHBIMH COOOIIECTBAMH
yraeteHHoro tpoctHuka (Phragmites communis) (®enoposa, [Tankosa, 1980). TIpoekTHBHOE MOKPBITHE B
9ToM ciaydae He mpeBbimaer /-10%. YacTto TOBEpXHOCTh COJIOHYAKa OBIBACT MPAKTUYSCKH JIMINCHA
pacTUTENBHOCTH M TOKpbITa KOpKOW coseil. HecmoTpst Ha pasHooOpasue CBOMCTB THAPOMOPQHBIX
COJIOHYAKOB oOasuca ODXHUHH-I'0J, OHH OOBENMHSIOTCA W PAOOM OOIIMX JUACHOCTUYECKUX IOKa3aTeleH.
Cononvaku GopMupyroTest Ha O6mu3kux (2.2-2.5 m) cnadomunepann3zoBanHbix (1-5 r/i) TpyHTOBBIX BOJAaX M
00J1aIaf0T YETKO BBIPAKCHHBIM COJIOHYAKOBBIM (IPHOOBUIHBIM) MpOdUIIeM ¢ MAKCUMyMOM codieii B cioe 0-
30 cM, IpUypOUYEHHOM K 30HE KalWJUIIPHOH KaliMbl. KonndecTBo coseld B 3TOM TOPU30HTE MOXKET TOCTUTaTh
40-60%, T. e. mpakTHYECKH 3TO colieBble KOpbl. C riryOWHBI 1-2 M MOYBBI CTAHOBATCS CIIa003aCONEHHBIMU
WITH JJayKe HE3aCOJIEHHBIMH, YTO YETKO OTPAKAETCS B COJEBBIX MPOPHIIX 0a3UCHBIX COJOHYAKOB.

Taoauua 3. JlaHHble aHaIM3a BOJHBIX BBITSDKEK M3 00pa3ioB mouB oasuca DxwuitH-T'on (1977 r.). Table 3. Results of
analysis of water extracts out of soil samples from Ekhiyn-Gol oasis (1977).

Cymma [IlenoyHOCTD
Tiy6uma Tokcud- | [InoTHBII CO- HCOy cr SO,” | Ca”™ Mg Na* K*
i, ' HBIX OCTATOK, 8 obmast

COJ;/ZM’ wr/ Mr-3kB /100 r 104BbI

Paspe3 47. JIyroBo-00JI0THBIE COJIOHIAKOBATHIC
30-50 0.19 0.28 HET 0.40 1.02 2.66 0.69 0.39 248 | 0.05
50-100 0.07 0.09 0.30 0.51 0.59 0.20 0.09 1.04 | 0.03
100-150 0.08 0.09 0.30 0.41 0.69 0.10 0.19 0.96 | 0.03
170-200 0.07 0.11 0.30 0.41 0.79 0.10 0.19 0.89 | 0.05
Pa3pe3 8. JIyroBpie TEMHOIIBETHBIE COJIOHYAKOBATHIC
0-10 0.38 0.56 0.90 3.28 4.20 2.31 0.84 491 | 0.32
10-25 0.16 0.28 0.90 1.23 2.20 0.70 0.46 1.97 | 1.00
25-35 0.07 0.09 0.70 0.67 0.23 0.23 0.23 0.88 | 0.20
35-50 0.04 0.08 0.80 0.34 0.23 0.23 0.23 0.40 | 0.20
120-150 0.06 0.13 0.70 0.56 0.81 0.70 0.23 0.72 | 0.20
Pa3pes 53. CostoH4ak 10 JIyroBoil TEMHOIIBETHOM MMOYBE

0-4 14.8 16.07 HET 3.60 255.36 | 13.18 | 19.37 59.51 |163.14| 28.98
4-20 1.76 2.88 0.90 23.52 19.84 | 9.86 4.64 2190 | 7.24
2040 | 109 2.06 030 | 1098 | 1914 | 10.67 | 1.97 |14.40| 2.90
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IIponomxenue TabIULBI 3.

40-60 0.54 1.51 0.60 2.58 18.79 | 11.37 2.08 597 | 2.00
90-150 0.07 0.20 0.30 0.90 1.86 1.16 0.23 0.80 | 0.36
Pa3pe3 46. Cononuak
0-3 3.70 5.63 HET 1.00 3250 | 51.00 | 25.26 474 |50.56| 1.94
3-10 42.75 51.89 5.80 65.00 |650.00| 57.00 450 |636.70| 20.51
10-20 54.90 62.80 1.60 16.25 |852.00| 25.50 3.00 |820.40| 6.92
20-40 0.94 2.06 0.60 5.46 23.66 | 11.60 2.55 11.60 | 4.20
80-90 0.59 1.64 0.40 3.38 19.72 | 12.30 1.85 7.02 | 1.78
150-190 0.17 0.24 0.20 1.01 2.55 0.46 1.63 0.88 | 0.60
Paspes 4. Comoruak
0-2 18.11 18.62 Her 0.40 243.75 | 51.00 | 18.00 6.00 |265.70| 4.10
2-7 12.48 14.27 0.50 105.06 |106.61 | 23.36 7.13 180.00 | 3.85
7-12 22.72 25.45 0.30 218.26 |168.93 | 18.41 456 |336.26 | 2.26
12-25 3.50 4.65 0.30 25.30 | 39.60 | 12.67 3.76 48.69 | 1.18
50-80 1.42 1.45 0.70 8.77 1196 | 1.67 0.59 20.65 | 0.43
80-100 0.18 0.21 1.00 0.82 1.34 0.20 0.09 2.65 | 0.05
150-200 0.21 0.31 0.90 1.82 2.09 0.70 0.34 2.80 | 0.86
Paspes 44. TaksipoBuaHast (OCTaTOYHO-TYTOBAs)
0-7 0.23 0.38 0.90 2.55 2.56 1.87 0.59 2.83 ] 0.96
7-22 0.19 0.28 0.80 0.82 247 0.69 0.69 217 10.20
22-40 0.11 0.17 0.70 0.92 0.99 0.39 0.30 1.30 | 0.20
63-90 0.09 0.11 0.80 0.71 0.39 0.39 0.10 1.22 | 0.10
120-150 0.25 0.27 0.60 3.06 0.99 0.89 1.66 217 10.10
Paspe3 40. [Tecyanas mycTbhlHHAS
0-2 0.05 0.10 HET 0.20 0.61 0.71 0.60 0.35 048 | 0.04
2-10 0.08 0.11 0.60 0.71 0.48 0.60 0.23 1.04 | 0.05
10-60 0.20 0.23 0.80 0.71 0.95 0.43 0.44 2.57 | 0.05
60-100 0.39 0.42 0.60 3.16 2.74 0.48 0.23 561 | 0.05
110-150 0.29 0.32 0.60 2.35 1.79 0.36 0.24 413 | 0.04
Pazpes 73. JlyroBo-TakbIpOBH/IHBIE CTAPOOPOIIAEMBIC
0-15 0.49 0.60 0.50 5.30 3.09 1.31 0.24 7.04 | 0.15
4-15 0.77 1.02 0.50 3.98 10.20 | 2.82 0.65 10.96 | 0.12
15-45 1.67 1.94 0.50 12.85 1511 | 3.09 0.60 2439 | 0.18
45-100 0.29 0.36 0.40 1.73 3.33 0.60 0.17 413 | 0.05
100-150 0.04 0.95 0.90 5.10 8.46 0.22 0.43 13.70 | 0.08

[To XxuMu3My 3acOJICHHS Ha TEPPUTOPHHU 0a3nca ObIIH BBIIEICHBI XJIOPHIHBIE, CYIb(aTHO-XJIOPHUIHEIC 1
cynb(aTHble COJIOHYAKH, MHOT/A C TOBBIIICHHBIM cojiepxkanueMm Oopa (1abia. 4). OcoOeHHOCTH cocTaBa
COJIeil B OYBAX YETKO YBS3BIBAIOTCS C XMMU3MOM 3aCOJICHHS IIMTAIOLIMX UX BOJ. B BepxHeil yacTu nmpoduiis
COJIOHYAKOB, B TOPU30HTaX C OYCHb BBICOKUM COJCPKAHUEM HEHTPaNbHBIX (XJIOPUIHO-HATPUEBBIX HIIH
Cynb(haTHO-HATPHEBBIX) COJICH HEPEAKO OTMEYAeTCsl MOBBIIICHHAS IIEIOYHOCTh. [IPHYMHY 3TOTO SIBICHUS
MBI U3yYali CIIEIMAaIbHO Ha 00pasiax mous oasuca Ixuiin-I'on (ITankosa, 3amana, Bopoobesa, 1984).

Haubonee 4eTko OCOOCHHOCTH CTPOCHHS COJEBBIX MPOQUICH OTpakeHa Ha KapTax MOCIOWHOTO
3aconieHrs. Ha HUX OTYETIMBO BUJIHO, HACKOJBKO CHIIbHEE 3aCOJICHHE BEPXHHUX IMOYBEHHBIX TOPU3OHTOB IO
CPaBHEHHIO C 3aCOJICHUEM BTOPOTO METpa MOYBEHHOTO MPOQHIIS.

[Nony4yeHnHble pe3yibTaThl MO3BONWIH ONPEACTUTh MPUPOAY LICTOYHOCTH MOYB 0a3MCA U YCTAHOBUTH,
YTO BBICOKAS MIETOYHOCTh 3/IeCh YacTO CBS3aHA HE C COMOU, a C IPYTMMH COCIUHCHHUSAMH, B YaCTHOCTH, C
0OpOM H C COJISIMU OPTaHHUYECKUX KUCIIOT. Beicokoe cozepikanue 6opa ObUIo 3apMKCHPOBAHO U B BOJAX, U B
MOYBax 0a3uca.

Hapsiny ¢ moyBaMu siBHO THAPOMOPGHOro psaa (JIyroBbIMH COJIOHYAKAMHU) B 0a3UCE OBLIM BBIICICHBI
noyruipoMopHbie (JIyroBO-IyCThIHHBIE) B aBTOMOP(MHBIC - OCTATOYHO-THAPOMOPGHBIC (TaKbIPOBHIHBIC)
MOYBBL. OTH TOYBHI 3aHUMAIOT OYEHb HEOOJBIIYIO IUIOMIA[b, OJHAKO MMEHHO OHHM HCIOJNB3YIOTCS O[T
OpOIICHUE HA TEPPUTOPUH Oa3KCa.

Aemomopueie  (ocmamouno-2uopomopghuvie) makviposuonvie nousvi (paspes 44) obmamaror
HAMOOJIBIIUM TIJIOZOPOMEM CpPEIU MOYB Oasuca. DTHU MOYBBI OOBIYHO CIA0O0CONIOHYAKOBBIC (IPAKTUYECKH
HE3acoJICHHbIC), (GOPMHUPYIOTCS Ha JIECCOBUIHBIX CYIJMHKaX. DTH TOYBBI HE HCIBITHIBAIOT B HACTOSINEE
BpeMsl BO3ACHCTBHS ITPYHTOBBIX BoJ. OHAKO B WX Mpoduiic 0OHAPYKUBAIOTCS PHKABBIE TOYKH, OTYCTIMBO
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BBIP2)KEHBI IPOT'YMYCHPOBAHHBIC TIOBEPXHOCTHBIM M MOrpeOCHHBIE TOPU30HTHI, XOPOIIast OCTPYKTYPEHHOCTD
W JpyTHe NMPHU3HAKH, YKa3bIBAIOIIME Ha OBUIOE BBHICOKOE YBIAXXHEHHE JTHX MOYB M NMPOTCKABIIHMHA paHee
JayroBoil mpouecc. B Hacrosiiee BpeMsi MOYBBI ITOABEPraroTCsS OMYyCTHIHUBAHMIO, CBHICTEIHCTBOM YEro
CITy’KaT MCCYIICHHBIH MPO(UIIb, HECKOIBKO OCBETICHHAS KOPKA, B HIDKHEH YacTH KOTOPOH MPOCIIeKUBACTCS
qenryi4aTtocTs ciokeHus. [Ipodminb mouB OTHOCHTENBHO c1a00 MPOTYMYCHPOBAH, JIMIIb B BEPXHHX
TOpPHU30HTaX CcojepkaHue rymyca gocruraer 2%, dacto B npoduie oTMedaeTcsi morpeOCHHBIH TyMYyCOBBIN
ropuzoHt. llo-BUIuMOMYy, B HacTosIIee BpeMsl MPOUCXOOUT AKTHUBHAS MHHEPAIM3alUs OPTraHHMYECKUX
OCTaTKOB ¥ MOTEpPsI ryMyca.

CBoeobOpa3reM paccMaTpUBAEMBIX TAaKBIPOBUIAHBIX TIOYB SIBIIIETCS X ciaboe 3aconenue (tadm. 3). Dtor
(axT, Mo HalieMy MHEHHIO, 3acily>KuBaeT oco0oro BHUMaHusl. OH CBHIETEIBCTBYET O TOM, YTO B HACTOSIIEE
BpeMs aKTUBHOE COJICHAKOIUIEHHE MOXET IPOTEKAaTh B 0A3UCE JIMIIb NMPU OJIM3KOM 3aJIeTaHUH T'PYHTOBBIX
BOJ, CIICOBATENbHO, HHUKAKWE JpPyrHe WCTOYHHKH COJISH HE CIIOCOOHBI NPHBECTH B YCIOBHAX
KalfHeapuIHOTO KIMMaTa 3a THICSIYM JIET K 3HAYUTEIbHOMY 3acOJIeHHIO MoYB. [10100HbII BEIBOJ MOXKET OBITH
pacnpocTpaHeH U Ha OKpPY’KaroIIHe 0a3HC ITyCTHIHHBIC TIOYBHI.

Ilycmuvinnvie necuamnvie nousvt (pasp. 40) um cinabopa3BuUTbIe CapOBBIC MOYBBI, XapaKTEPH3YHOLINE
JIHUILA CYXHX pycesl BOJOTOKOB (callpoB), a Takke KpailHEeapWIHBIC MyCTHIHHBIC MOYBBI HA TEPPUTOPUH
oasnca UMEIOT OrpaHMUYeHHOE pacrpocTpaHeHue. [lecuanple u KpaiiHeapuAHbBIE MMOYBBI OKPYKAIOT 0A3UC U
(bOpMHUPYIOTCS B IEPEXOIHON 30HE MEXIY 0a3MCOM U IycThiHel. [lecyanble MoYBbI, Kak MPaBHIIO, COJCPKAT
B CBOeM mpoduie HekoTopoe (0OBIYHO HEOOJBIIOE) KOIUYESCTBO JICTKOPACTBOPUMBIX cojiedl. IlecuaHbie
Oyrpsl GopMHUPYIOTCS OKOJIO KYCTOB, KOPHU U BETKH KOTOPBIX 3aJI€PKUBAIOT MECOK, MEPEHOCHUMBIH BETPOM.
ViMeHHO ¢ 30710BBIM HAHOCOM, TI0-BUANMOMY, CBSI3aHO U 3aCOJICHUE IIecYaHoro Marepuana (tadi. 3).

Kpatineapuonvie nycmuinnbvie noygvl Takxke, Kak IMPABHIO, COAEPXKAT B CBOEM NpoQuie HEKOTOpoe
KOJIMYecTBO cosiell. ['mmore3a mpoliecca 3acoieHus] KpailHeapuUAHBIX I04YB, (OPMHPYIOMIMXCS Ha
HE3aCOJIEHHBIX MPOJIIOBUATBHBIX OTIIOKCHHUSX, ObLTa paccMoTpeHa Hamu panee (ITankosa, 1986; 1992).

[TponcxoxneHne coneld B 3TUX MOYBAX, €CIIN OHU (YOPMHUPYIOTCS Ha HE3ACOIEHHBIX OTIOKEHHAX, TAKKe
Kak ¥ B IYCTHIHHBIX II€CUAHBIX II0YBaX, MBI CBS3bIBAEM C DOJOBBIMH MpOIEccCaMd W JallbHEHIINM
nepepacnpeeneHueM ux B mpoguiie mous.

Cnabopassumoie nouevbl OHuwy cyxux caipog (BPEMEHHBIX BOJOTOKOB) B OOJBIIMHCTBE CBOEM HE
3aCOJICHBI, 32 UCKIIIOYEHHEM TeX CIy4aeB, KOTJa Mo caiipaM BBIHOCHUTCS 3aCOJICHHBINA HAMIIOK, MO0 KOTda B
MEJIKMX HU3WHAX B pyciie caiipa 3acTauBacTCsl BOJa, KOTOpas, NCHapssiCh, OCTaBIISIET HAa TOBEPXHOCTH HOYBHI
HEKOTOPOE KOJIMYECTBO COJIEH.

Tadsuma 4. PesynpTaThl aHaimM3a cOCTaBa MPUPOIHBIX Box oasmca JxuitH-T'on (2001 r.). Table 4. Results of
analysis of natural waters from Ekhiyn-Gol oasis (2001).

HanmMenoBanue o0beKTa [InotHbIM [lenounocTh
0CTaToK, CI SO, Ca™" Mg™ Na"+K*
mr/matp | CO;” | HCOs
Mr-9kB./11 / % 0T cyMMbI 8HHOHOB M KATHOHOB

Bonoxpanunuiie DxuiiH- 1167 0 5.2 5.5 6.1 4 1.4 11.41
Fon 0 154 | 163 18.4 11.9 4.2 33.8
Bona U3 HCTOYHHKA 1019 0 22 45 7.49 3 0.8 70.47
Axbynax (paspes 55) 0 7.7 | 158 26.2 135 2.8 36.7
W3 ucrounuka y pasp. 47 8176 0 4.7 6.1 7.74 4.7 1.6 72.25
(Hapeis-bysar) ' 0 127 | 16.3 20.9 12.7 43 33.0
Boma ncrounnka DxuiiH- 0 2.2 4.1 3.85 2.2 0.6 7.44
Lo (matheBas) 693.4 0 10.7 | 20.0 18.8 10.8 3.0 36.3
Boga nonuBHas
IPOU3BOJICTBEHHOTO 753.1 0 2.2 2.6 5.00 2.4 0.6 6.97
ydacTka 0 111 131 25.2 121 3.0 34.9

Ocoboe MecTo cpel 0a3HCHBIX TOYB TOOMHCKHX IyCTHIHb 3aHHMAIOT Opoulaemvle HOUBbl 0A3UCA.
Janeko He Bo Bcex oaszucax ['o0mM pa3BUTO OpoOIICHUE; 0a3uc DXUKH-1011 sIBJIETCS OJHUM M3 HEMHOTUX. B
1968 r. 3mech co3maHa celbCKoXo3siicTBenHas onbiTHas cranmus ([Tankosa, SIkynun, Manmax6asp, 1980).
3/1ech BO3MIENBIBAIOTCS PA3IMYHBIC OBOIIHBIC KYJIbTYphl (JIyK, IIOMUAOPHI, OTYPIIBI, IbIHU, apOy3sl U 1p.). B
3a/lauy HAlllUX WCCJICIOBaHMI BXOIWIO WU3YyYCHUE 3EMENILHOrO (OHJAa M MEITHOPATUBHOTO COCTOSIHUS
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OpOIIIaeMBIX 3€MeNb, a TakXke O0O0O0OIIEHHE HAKOIUICHHOTO OIMbITa MO OPOIICHUIO TOYB W BBIACHEHUE
MEPCIEKTHB Pa3BUTHSI OPOIIAEMOTO 3eMIICCIHS B Oa3HCe.

OcBoenne 3emenb oazuca DxuiH-I'on Hawansock B 1969 r. ¢ co3maHus MpOM3BOACTBEHHOTO y4YacTKa.
[Tpou3BOACTBEHHOE TOJE - HAWOONBINIMN MO MJIOIIAAM MACCHB OpPOIICHHUS 0a3uca — PACMOJIOKEHO Ha
HanboJiee IUIOJIOPOMHBIX B 0a3Mce TAKBIPOBHIHBIX, HE3ACOJNICHHBIX WM Cla003aCOJICHHBIX MOYBax
MBIJICBATO-CYTITUHUCTOTO  COCTaBa, MOJCTWIAEMBIX B TPEThEM METpE TPaBHHHO-TaJICYHHKOBBIMHU
oTinoXeHUsIMU. B HaunOonee ceBepHOW YacTH mouisi HaOdromaeTcss MOACTUIIAHHE JIECCOBHIHBIX CYTIIMHKOB
3aCOJICHHBIMH KPACHOIBETHHIMU TiMHAMW. Kak OBLIO MOKa3aHO BHIINIE, TAKbIPOBWIHBIC TOYBBI 00JANAIOT
OTHOCHUTEJIbHO XOPOIIEH MPOryMyCHPOBAaHHOCTBIO BEPXHEH YAaCTH MOYBEHHOTO MPOQUIIS, YITIOTHEHHOCTHIO
MOJNAaxOTHOTO CJIOsl, YETKO BBIPAKEHHBIM YTSDKEICHHEM MEXaHHUECKOTO COCTaBa BO BTOPOM IOIyMETpe
MOYBCHHOT0 MPOGUIA U HATMYMEM MOrPeOCHHOr0 T'yMYCOBOTO TOpPH30HTA. Kakux-muOo 3HAYMTENBHBIX
CKOTUICHHH THIICA WM JIETKOPACTBOPUMBIX COJIel B TIpodrute mouB He oTMedeHo. [TouBsl comgepxat a0 2.5%
rymyca B IaXOTHOM FOPH30HTE, YTO IJIsl IOYB MYCTHIHHOM 30HBI — HeMajasd Bennuuna. B 1977 r., T.e. yepe3
8 5eT mocne Havala OCBOCHHUS, OpOIIAEMBIE TMOYBBI XapaKTEPU30BAIUCH OTCYTCTBHEM 3aCOJICHUS, T.C.
BTOPHYHOE 3aCOJICHHE HA TEPPUTOPHH 0a3TCa MPAKTUICCKU HE TIPOSIBHIIOCH.

3akaH4MBas XapakTEPHCTUKY 3aCOJICHHsI TI0YB Oa3uca OXHUHH-TON, TONY4YCHHYI0 Ha OCHOBE
uccnenoanuit 1977-1978 rr., ciexyer mogyepkHyTh, YTO B MpeJesiaX 0a3uca B 3TO BpeMs TOCIIOICTBOBAIN
OYCHb CHJIBHO 3aCOJICHHBIC TIOYBbI — 3JI0CTHBIE THAPOMOP(HBIE COJOHYAKH, KOTOphIe 3anuManu 6onee 80 %
TeppuTOopuH oasuca. Hapsimy ¢ conmoHdakamu ObLIHM BBIICICHBI HE3aCOJICHHBIC (MK ClIa00COIOHYAKOBATHIC)
JYTOBbIE TEMHOLIBETHBIE W JIYTOBO-OOJOTHBIE MOYBHL. CpeaW NpakTHYECKH HE3aCOJCHHBIX MOYB OBLIH
BBIJICJICHBI TAKBIPOBUIHBIC aBTOMOP(HBIC MOYBBI HA JIECCOBHUIHBIX CYTNTUHKAaX. IMEHHO 3TH MOYBBI OBUTH B
1977 r. ob6wexkToM oporieHus. JIOKamTsHO Cpemr HEe3aCOJICHHBIX OpPOIIAeMBIX TOYB BBIACISIIUCH BTOPUUYHBIC
cononvaku ([Ipunoxenue 12), o1HAKO yyacTHE UX B TOYBEHHOM MOKPOBE OBLIO 0Y€Hb HEOOJIBIIOE.

XapaKkTepuCTHKA 3aC0JIeHHs MIOYB 0a3uca mo matepuanam odciaenosanus 2001 r.

[ToBTOpHEBIE 0OCNEeMOBaHUs oa3uca DxuiH-1'01 ObutH TipoBeneHsl JeToM 2001 r. PaboThl BEIOTHSINCH
H.J1. TonoBanoBeiM 1 K. ManpmaxOasp. 3amadeld paOOThl Oblla TMOBTOPHAs TOYBEHHO-COJIEBAS ChEMKaA
oasuca ISl BBISBICHHS W3MEHEHHS 3aCOJICHUsI MOYB U NPUYMH MX ONpEACISAIoIuX. B kauecTBe MCXOMHBIX
MaTepuanoB OBUIM HCIIOJNIB30BaHBI MMOYBEHHAS W TeoOoTaHmuecKkas KapTel oazmca 1977-1978. Obe kapTh
MmacmTaba 1: 10000.

Ta6uuna 5. M3MeHeHre YpOBHS TPYHTOBBIX BOJ B 0a3uce DXUiH-I'0J o JaHHBIM pexXUMHBIX HaOmoaeHuil. Table 5.
Subsoil water table’s change in Ekhiyn-Gol oasis.

I'on HabmoaeHUS I'mybuna B MeTpax
CkBaxxunaa Nel CkBaxkuaa Ne2 CkBaxkrHa Ne3 CkBaxkuHa Ned

1985 5.22 7.01 3.73 1.99
1986 5.28 7.07 3.76 1.95
1987 5.21 7.01 3.71 1.28
1989 5.36 7.17 3.85 2.05
1990 5.39 7.21 3.91 2.07
1991 5.45 7.29 3.96 2.09
1992 5.50 7.34 4.01 2.13
1993 5.52 7.37 4.04 2.15
1994 5.56 7.37 4.08 2.18
2001 5.70 7.55 4.20 -

Jlns pemieHWsl TOCTaBIEHHOM 3aiaud ObUIO cHenaHo 75 cpaBHUTENbHO-OOTAaHMYECKHX OIMUCAHUMH,
3aJI0’KeHO M omucaHo okoyo 30 MOYBEHHBIX pa3pe30B, OJHA TpaHIIes, 0ToOpaHo U MpoaHanu3upoano 260
obpasmoB. OTOMpaMCh TaKKe IOBEPXHOCTHBIE W TPYHTOBBIC BOABI. B HaOMIOMATENBHBIX CKBaKHHAX
3aMepsiics ypOBEHb TPYHTOBBIX BOJ, ObUIa KCIIONB30BaHA TakXkKe apxuBHas WHQopMaius o0 ypoBHE
rpyHTOBEIX BOJ 3a mepuon 1985-2001 rr. B moneBbIX YCIOBHAX IMPOBEIEHO ONpeelieHHe CyMMapHOTO
3aCOJNIEHHs TI0YB M MUHEPAJIM3AIMU IIOBEPXHOCTHBIX W TPYHTOBBIX BOJA MO 3JIEKTPOIPOBOIHOCTH
(Tomosanor, Manmgax6asp, 2002).
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Puc. 2. 3aconenune nous oazuca DxuitH-I'on Ha rmydunax 0-100 cm (1) u 100-200 cm (I1) mo pesyspratam moYBEHHO-
coneBoit ceemku 1977 roga. Comepxanne Na B BogHo# BhITsDKKE (Mr-9kB Ha 100 r moussn): 1. > 75. 2. 35-75. 3. 12-35.
4. 6-12. 5. 2-6. 6. <2. 7. Ilpeobnanaer 35-75, yuacrkamu > 75. 8. Ilpeobnanmaer 6-12, ywyacrtkamm > 12-35. 9.
[peobnanaer 12-35, yuactkamu 2-6. 10. [Ipeobianaer 2-6, yuactkamu 6-12. 11. He o6¢cnenoBanHbie Tepputopuu. Fig.
3. Pickling of soils in Ekhiyn-Gol oasis at the depths 0-100 cm (1) and 100-200 cm (I1) according to results of soil-salt
studies in 1977. Natrium contents in water extraction: 1. > 75. 2. 35-75. 3. 12-35. 4. 6-12. 5. 2-6. 6. <2. 7. Mainly 35-75,
locally > 75. 8. Mainly 6-12, locally > 12-35. 9. Mainly 12-35, locally 2-6. 10. Mainly 2-6, locally 6-12. 11. Territories
not investigated.
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CorocraBlleHde KIIMMAaTHYECKUX IIOKa3aTelled MOCIEOHMUX JeT M NAaHHBIX O KINMaTe CEMMIECITHIX
TOJIOB CBHJETEILCTBYET O TOM, YTO NPHUHIMIHAIBHBIX HU3MEHCHHMH KJIMMaTa 3a MpOIIEAliee BpeMs He
HaOmoJaI0Cch. B TO ke Bpems, pe3ynbTaThl OOCIEIOBAaHUS MUCTOYHUKOB OOBOJHEHHS Oa3vca IMO3BOJWIN
KOHCTAaTHPOBaTh TMOSBJICHHE HOBOI'O POJHHWKA HA €ro IOro-BOCTOYHOW OKpawHe. [ pyHTOBBIE BOABI TO-
MPEKHEMY XapaKTEPH3YIOTCS HU3KOH MHUHEpalIM3alued W IPEUMYIIECTBEHHO XJIOPHIHO-CYIb()aTHBIM
COCTaBOM, WHOT/Ia C TIOBBIIIIEHHON IEIOYHOCTRIO (Tab. 4).

PesxuMHbIe HAOMIOICHHS 32 YPOBHEM TPYHTOBBIX BOJ (Tabi. 5) CBUACTENBCTBYIOT O TOM, YTO B MEPHOJ
1985-2001 rr. HaOIr0AaI0Ch CTAOMIIBPHOE MMOHIKEHUE YPOBHS I'PYHTOBBIX BoJ Ha 50 cM, T.€. Ha 3-4 ¢M B ro/.
PactutenpHblii TIOKPOB 3a MPOLICHIIMNA TEPUOA CHIBHO H3MEHHWIICS: COKPATHIIMCH IUIOINAM, 3aHSAThIC
TPOCTHUKOM ¥ JIyTOBBIMH aCCOIHAIMAMH, YBEIUYHUINCH TUIOIMAAN, 3aHATHIC COJNECYCTOWYMBBHIMU BHIAMU.
PacTUTeNbHOCTD SBHO UCTIBITHIBAET CHIIBHEHINYIO TACTOUIIHYIO TUTPECCHIO.

IToneBbie 0OCIIEIOBAHHMS TEPPUTOPHHM Oa3Wca M COIMOCTABICHHE COCTOSHHS OTACIbHBIX KOHTYPOB,
BBIICTICHHBIX Ha Kapte 1977 r., ¢ cocrostaneM Ha 2001 r., MO3BONHMIN yCTAHOBUTHh HEKOTOPHIC U3MCHEHHUS B
CBOMCTBAaX ITOYB ¥, B TOM YKCJIE, B MX 3acoleHuH (Tad. 6).

Ta6auna 6. [JaHHble aHAIM3a BOAHBIX BBITSDKEK M3 00pasloB mous oasuca DxuiH-T'on (2001 r.). Table 6. Results of
analysis of water extracts out of soil samples from Ekhiyn-Gol oasis (2001).

CymmMma IInoTHbIH IllenounocTn . N - - . e
[nyGuna, TOKCUYHBIX OCTaTOK, COy” | HCOj cl SO, ca Mg Na'+K
o coxeit, % mr/n Mr-3kB /100 1 nouBsI
Paspes 47. JlyroBo-00J10THBIE COJIOHYAKOBATHIC
0-1 79.5 80.5 0 1.25 375.00 | 299.10 43.0 25.0 606.0
1-2 58.8 58.85 0 0.00 200.00 | 490.70 3.0 1.0 686.7
2-10 5.53 5.55 0 0.00 29.0 40.5 125 15 55.5
10-20 0.72 0.75 0 0.30 4.20 5.85 1.6 0.2 8.2
20-30 0.42 0.45 0 0.10 2.00 3.63 1.1 0.1 4.4
30-40 0.25 0.27 0 0.25 14 2.61 0.1 0.2 3.7
40-45 0.46 0.49 0 0.00 9.4 1.39 1.1 0.5 9.2
75-80 0.17 0.19 0 0.00 1.2 0.91 0.5 0.1 15
100-110 0.23 0.24 0.00 0.4 2.63 0.3 0.1 2.6
Paspes 8. JIyroBbie TEMHOIIBETHBIE COJIOHYAKOBATHIC
0-3 2.63 2.81 0 0.73 22.97 19.32 8.57 5.55 28.9
3-20 0.38 0.41 0 0.46 1.91 3.88 1.20 0.42 4.63
20-30 0.22 0.23 0 0.27 0.96 2.44 1.10 0.15 242
50-60 0.11 0.12 0 0.81 0.22 0.56 0.30 - 1.29
70-80 0.10 0.11 0 0.77 0.25 0.44 0.15 0.15 1.16
90-100 0.11 0.12 0 0.65 0.43 0.68 0.17 0.13 1.46
Paspes 46. Cononuak
0-15 6.3 6.63 0 0.60 50.0 52.40 16.30 2.30 84.40
1,5-10 57.5 58.8 0 6.25 95.0 595.7 23.00 1.00 672.9
10-20 58.3 59.0 0 3.25 60.0 733.5 34.00 1.00 [761.70
20-30 2.50 2.75 0 0.7 9.90 30.40 12.90 1.80 26.30
40-50 242 244 0 0.6 7.50 23.90 9.90 1.30 20.08
60-70 1.83 2.09 0 0.4 2.50 20.80 12.0 0.30 10.40
90-100 1.31 1.57 0 0.5 5.40 23.20 13.40 2.10 13.60
Paszpes 4. Cononuak
0-2 30.90 31.30 0 8.0 356.0 160.4 9.20 4.00 |511.20
2-8 26.40 26.83 0 4.0 249.0 188.8 20.0 23.50 |398.30
8-10 76.2 78.42 0 11.0 377.5 388.1 110.0 29.0 |667.60
10-18 2.22 2.90 0 0.7 15.90 22.30 13.8 2.60 22.50
20-30 1.96 2.37 0 0.75 11.10 21.90 12.70 1.90 19.15
40-50 0.97 1.02 0 1.10 4.60 9.70 2.0 0.90 12.50
90-100 0.24 0.25 0 1.00 1.50 2.90 0.5 0.20 4.70
Pazpes 53. CostoH4ak 1o JiyroBoi TeMHOIIBETHOH IMOYBE
0-5 22.91 23.13 0 0.88 295.6 42.0 11.0 21.00 | 306.48
5-10 7.68 7.94 0 0.39 49.7 36.00 12.47 7.55 67.07
20-30 2.13 2.32 0 0.25 8.11 25.36 9.37 1.83 22.52
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[Ibomomwkenne TabIUIIEI 6.
40-50 1.57 1.63 0 0.46 9.50 15.32 3.0 1.47 20.81
50-60 1.15 1.17 0 0.73 8.32 9.28 1.05 0.70 17.21
90-100 1.59 0.61 0 0.42 3.03 6.00 1.10 0.62 7.73
Paspes 44. TaksipoBuaHast (OCTAaTOYHO-JIYTOBAS)

0-2 0.34 0.39 0 0.92 1.33 3.62 2.57 0.42 |2.88
2-10 1.30 1.31 0 0.71 5.55 13.78 7.86 1.35 ]10.83
10-20 0.48 0.50 0 1.18 2.93 2.91 1.25 0.46 |5.31
20-40 1.32 0.34 0 0.94 2.14 2.15 1.20 032 |[3.71
60-70 0.14 0.15 0 1.13 1.06 0.98 0.89 0.35 [1.93
70-80 0.15 0.17 0 0.45 0.91 1.17 0.72 029 |[1.52

90-100 0.10 0.12 0 0.30 0.56 0.74 0.70 0.34 |0.56
Pazpes 40. [ecuanas mycTeiHHAs

0-2 0.06 0.12 0 0.25 1.42 2.01 0.3 0.42 2.96
2-10 0.07 0.14 0 0.80 0.96 2.16 0.45 0.28 3.39
10-60 0.09 0.36 0 0.30 3.43 1.36 0.3 0.36 4.43

60-100 0.28 0.36 0 0.90 411 1.42 0.42 0.26 5.77

Pe3ko u3MeHMIIOCH 3acoiieHne KOHTypa JyroBo-O0I0THON HE3acONIEHHOW MOYBHI, B MIPEesiaX KOTOPOTo
ObL 3a0keH paspe3 47. B 2001 r. B mpemenax 3Toro KOHTypa ObIT 00HAPYIKEH 3JIOCTHBIN COJIOHYAK C OYCHB
BBICOKUM coJiepkaHueM coiieil B BepxHeM 10-cantumerpoBoMm cioe (Tadin. 6). IlpuumHOl 3TOrO sIBIIsETCS,
MMO-BUIUMOMY, YMEHbBIIIEHUE Ne0nTa BOJIBI B WCTOYHHKE W OTCYTCTBHE 3MMHHUX Hajelled, KOTOphle paHee
o0ecrieynBaNy TMPHUPOJHYI0 MPOMBIBKY MM0uYB. OIHAKO 3TOT MPOIECC HEIB3S CUYUTATh ITOBCEMECTHBIM B
npenenax oasuca. Tak, KOHTyp ¢ paspe3oM 8 (iyroBas TEMHOIBETHAs) OCTAJCS IPAKTUYECKH
cnabo3aconeHHbIM, U TOJbKO B mpenenax kopku (0-3 cM) ObUIO BBISBIECHO 3aCOJCHHE U OOHApPYIKEHO
SIBIIEHUE CITa00TO OCOJIOHIIEBAHMS, YTO PaHee MPOSBISUIOCH B MEHBINEH CTereHn. Pe3ko BO3pociio 3acoeHne
MOYB B KOHType OBIBIIMX JIYIOBBIX IIOYB, IJI€ pachojiarajcs paspe3 53 — COJOHYAK [0 JIyrOBOH
temHonBeTHoi mouBe. B 2001 r. Obuio 3aduKCHpOBaHO pe3KOe yBETHMUEHHE 3aCOJICHHS STOW IMOYBBHI
CrerneHb 3aCOJIEHHs CHIIBHO BO3pOCia, c(HOPMUPOBAICS XJIOPUIHO-HATPUEBBINA 3JI0CTHBIA CONIOHYAK (TalJI.
6). TlpuBeneHHble (aKThl CBUACTEIBCTBYIOT O TOM, YTO B Mpeeiax Oa3uca MPOTrPecCHPYeT 3acOJCHHE
JYTOBBIX paHee He3aCOJICHHBIX MIIH CJIa003aCcOJIEHHBIX TTOYB.

CpaBHeHHE 3aCOJICHHHS TIOYB KOHTYPOB, BbIIeNeHHBIX B 1977-1978 rr. xak ruapoMopdHbIe COIOHYAKN
(pasp. 4; 46 u ap.) u ouB 3THX Xe KOHTYpoB B 2001 I. OATBEPAMIO HAJTWYKE OUE€HB BHICOKOTO 3aCOJCHHUS
XJIOPUIHOTO H CyJbdaTHO-x7a0puaHoro (pasp. 4) u cynsdarHoro ¢ BeicokuM 3HaueHuem pH (pasp. 46). B
LEJIOM MOXKHO KOHCTaTHPOBaTh, YTO 3aCOJICHHE STHX KOHTYPOB HE MPETEPIENO KaKMX-THOO0 CYIIeCTBEHHBIX
m3MeHeHnt 3a mpomemmue 30 ner. bonblmas HEOAHOPOAHOCTh 3aCOJEHHSI TIOYB, OTHOCSIIUXCA K
COJIOHYAKaM, He TIO3BOJINIIA BBISIBUTH KaKUX-THOO CYIIECTBEHHBIX OTIMYHIA B UX 3acojeHnU. ConocTaBiIeHNe
3aCOJICHHS TAKBIPOBUIHBIX MMOYB (pa3p. 44) Takke He BBIIBWIO OCOOBIX U3MEHECHHUH B 3aCOJICHUH THX ITOYB,
XOTSl HEKOTOpasi TeHISHIIVSI K YBEIHMUEHHIO 3aCOJIeHNs Habmoaaercs.

Haubonpiuit HHTEpeC MpeaCcTaBiIsIeT COMOCTABICHUE 3aCOICHUS OpolaeMbIx moJjieit. [To qanubM 1977-
1978 rr. Ha Teppuropum oasuca opomanock okono 20 ra. [lpuyem opomanuch TJaBHBIM 00pa3oM
TaKbIPOBUIHBIE, WCXOJHO HE3aCOJCHHBIE TMOYBBHL. B mpenenax 3TUX KOHTYPOB 3aCOJIEHHE MPOSBISLIOCH
JIOKaJHbHO B CEBEPHOM YaCTH oOasmca, Ine OBUI0 OOHAPY)XKEHO OTHOCHUTENBHO OJIM3KOE TMOACTHIIAHNE
JIECCOBHHBIX CYTJIMHKOB KPaCHOLBETHBIMH 3aCOJCHHBIMH MEJ-TIAJIeOreHOBBIMHU oTiokeHusiMu. B 2001 r.
IUIOIIA/Ib OpOILIaeMBIX 3eMeNb cokpartunack mourd B 10 pa3. B pesymerare oOciemoBanus ObuIO
YCTaHOBJIEHO, YTO Ha OpPOIIAeMbBIX 3eMIIIX W Ha 3a0pOIIEHHBIX IIOCIIE OPOIIEHUS 3aJIEKHBIX 3EeMIISX
MPOM30MIIO CYNIECTBEHHOE YCHIIeHHE 3acoieHusi 1mouB. OHO NPOSBUIIOCH KaK Ha 3EMIISIX, OpOIIaeMbIX
MHHEPAIM30BAaHHOW BOJOW (YYaCTKH pacCHOJIOKEHBI y FOKHOW TpaHUIIBI 0Oasuca), TaKk M Ha 3eMISIX B
npejienax oasuca, IOJHMB KOTOPBIX IPOBOAMIICS MPECHOW POJHUKOBOM BOJ0H. Pa3BuTHEe BTOPUYHOTO
3aCOJIEHUS] TPU 3TOM MOXKHO CBSI3aTh C TIOCTYIJICHHMEM COJIEH W3 TIIyOOKHMX TOPWU30HTOB, Tne OBLIO
3a()MKCUPOBAHO HAMYUE COJICHOCHBIX TTOPOI.

BriBoabI

1. MOHHTOPHMHT 3aCOJIEHHS TIOYB oOaznca DXHUHMH-Ton (Mo MarepwaigaMm obOciemoanus 1977-1978 u
2001 rr.) MO3BOJINII KOHCTATHPOBATh, YTO HA OCHOBHOW TEPPUTOPHHU 0A3HUCa, 3aHATOH COJIOHYAKAMH, PE3KOTO
M3MEHEHUS 3aCOJICHUS IOYB 3a MPOIIEAIINI Mepruo He 3aMKCHPOBaHO. BIioIHE BEPOSTHO, YTO ITO CBS3aHO
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¢ OOJBIION HEOTHOPOJHOCTHIO 3aCOJICHHS 0A3UCHBIX COJIOHYAKOB U HEJIOCTATOYHBIM 00hEMOM HH(OPMAIINH,
coOpaHHOI BO BTOPOM ITUKIT 00CIICTOBAHUS.

2. YcraHOBIIEHa Pa3HOHAIPABIECHHOCTh MPOIECCOB 3aCOJICHHsI B Pa3HBIX KOHTYPax M MOYBaX Oa3MCa,
CBsI3aHHAS C W3MEHEHHWEM OOBOJHEHHOCTH TEPPUTOPUH (MOSIBICHHEM HOBBIX POIHUKOB, COKPAICHUEM
nebuta paHee CYMIECTBYIOIIMX, a TaKXe CO CTPOUTEIBCTBOM BTOPOTO BOJOXPAHWIIHINA H JPYTHMHU
MPUYMHAMY AHTPOIIOTEHHOTO XapaKTepa).

3. YcuiieHue 3acoieHHs MPOU3OILIO HA TSPPUTOPUH, paHEe 3aHITOHN JIyTOBBIMU U JIyTOBO-00JOTHBIMU
HE3aCOJIeHHBIMU WK cl1ab03acoieHHBIMU Mo4YBamMu (paiioH paspesa 47), a TakKe Ha 3eMIISIX OPOIIAEMbIX H
3aJeXHbIX. [IpHYMHBI BO3pacTaHUSl 3aCOJICHHS MOTYT OBITh CBSI3aHBI KaK C TMPHPOJHBIMH (aKTOpaMu
(cokpaieHre OOBOAHEHHOCTH 0Oas3Wca), TaK M C AHTPOIMOTCHHBIMH (HM3MEHEHHME CTOKa KIIOYEBBIX BO/I,
COKpalleHre 00beMa HaMep3arolieil BOIbI 3UMOM B ITEPHOI 00pa3oBaHUs HAJIEEH).

4. TlposiBeHne BTOPHUYHOTO 3aCOJCHHS IOYB HA OPOIIAEMBIX 3E€MJISIX ONPEAEINSeTCS JIOKATbHBIM
MOJACTUIIAHUEM JIECCOBUIHBIX CYTJIMHKOB 3aCOJICHHBIMH MOPOJAMHU, SBISIOUIUMUCS HUCTOYHUKOM cojeil. B
psifie ciIydaeB IpH IOJIMBE MOYB MUHEPATH30BAaHHBIMUA BOJIaMHU M3 CKBAKHH TaKXKe MPOSBISAETCS aKTUBHBIH
MPOIIECC BTOPUIHOTO 3aCOJICHHUSI.

5. Bo03MOXHO, 4UTO BBIABICHHAS TCHICHIMS YCUJICHHUS 3aCOJICHUS CBS3aHA C JUTPECCHEH
pPaCTHTENBHOCTH 3a CUET IepeBbllaca, HAOMIOAaeMOro Ha TeppuTOpuUM oasuca. [lepeBblnac MPUBOIUT K
TIOSIBIICHUIO 3€MelNb, NMPaKTUYECKH IUIIEHHBIX PACTUTEIHHOTO IOKPOBAa, YTO B CBOIO OYepeab MOXET
NPUBECTH K YCWICHUIO (DU3NYECKOTO HMCIApEeHHs C TOBEPXHOCTH IMOYBBI MU TEM CaMbIM CIIOCOOCTBOBATH
aKTHBHU3aLMU IIPOLIECCOB 3aCOJICHUS HAa TEPPUTOPUHU 0a3HUCa.
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MONITORING OF THE SOIL SALINITY IN EKHIN-GOL OASIS WITHIN THE GOBI DESERT
AT LOCAL LEVEL

© 2004. Ye.l. Pankova', D.L. Golovanov? J. Mandakhbayar®

1v.V. Dokuchaev Soil Science Institute. 119017 Moscow, Pyzhevskiy, 7
2 Moscow State University. 119899 Moscow, Vorobjevy Gory.
® Institute of Geography MAS, Ulaanbaatar, Mongolia

The oases occupy only about 0.1% of the total desert area in Mongolia. However they are of great
importance for the life and biodiversity in deserts. By this reason, it is necessary to organize a constant
control (monitoring) over the environmental state of oasis ecosystems. As a rule, the natural oases in Gobi
deserts of Mongolia are formed within the zones of fresh or slightly saline ground water outcrop confined
to tectonic breaking. The object of the research is Ekhin-Gol as the greatest oasis in Trans-Altai Gobi. To
study the environment of this oasis in detail, an experimental station was organized by Soviet-Mongolian
biological expedition (under the guidance of G.D. Gunin) in 1977. As a result, the salinity was proved to
be a limiting factor of soil fertility. Parallel with non-saline soils the solonchaks, characterizing by
intensive salt accumulation, are found to be dominant here. The detail soil map and the map of soil
salinity were compiled; under study was a specificity of salinity and the trend in the development of salt
processes in different soil types. The detail map of the plant cover was compiled as well. The materials,
obtained in the course of studies during 1977-1979, served as a basis for repeated studying the oasis in
2001. It may be concluded, that the lands of Ekhin-Gol oasis suffered from essential degradation
processes: the plant cover revealed a change showing the features of vegetation digression; the
groundwater level was also changed, some water springs disappeared, at the same time new springs
occurred. The main attention was paid to soil salinity. The hearths of the secondary salinity among the
former non-saline soils and the reasons of their formation have been identified. Thus, the monitoring of
soil salinity together with that destined to control plant cover should be very important for controlling
0asis ecosystems’ evolution in Gobi deserts.

APUJIHBIE DKOCUCTEMBI, 2004, Tom 10, Ne 24-25



APUJIHBIE DKOCHUCTEMADBI, 2004, mom 10, Ne 24-25

OTPACJIEBBIE IPOBJIEMbBI 3ACY LLLIUBBIX 3EMEJIb
VJIK 504.052:631.6 (517.3)
HNPUPOJHBIE U AHTPOIIOI'EHHBIE ITPOLECCHI JEI'PAJAIIUNA

MOYBEHHOI'O TOKPOBA ITYCTBIHHBIX CTENNEA MOHI' OJIMA
(HA IPUMEPE COMOHA BYJITAH)"

© 2004. O.J1. TonoBanos’, T.M. Kazanuesa’, 1. A. SImuosa®
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PaboThl 10 OlLlCHKE M3MEHEHHH COCTOSHHS IOYBEHHOTO MOKpoBa bynran-comona FOsxHO-rodOuiickoro
aiimaka mpoBogmiuck B asrycre 2002 u 2003 rr. mosycTalioHapHBIM M MaplIpyTHBIM MeToxamu. B
KauyeCTBE MCXOIHBIX MAaTepHaJOB HCIOJB30BAIUCH JMCTAHIIMOHHBIC MaTepuaibl pa3HbIX CPOKOB
HaOJIIOICHHH, a TaK)Ke MaTepHaIbl NPEIBIAYIINX MOYBEHHBIX U MOYBEHHO-T€OOOTAHNYECKHX 00CIeIOBaHUIM
1971-72 u 1992 rr. (Pybuosa, Amnaponmkos, 1980; T'opmeesa m np., 1980; Axynun, 1992). Bce
COBpeMEHHbIC HAONIOJNEHUST W MaTephaibl TPEABIIYIMX JeT OoOCIeAoBaHMs IPUBS3BIBAIUCH K
KocMHYeckoMy cHUMKY Landsat 3a asryct 2002 r.

[MoycranmonapHble HCCIIEIOBAHHUS IIOBTOPSUIM MHOTOJETHHH MpoQuib, HepeceKaronuii OCHOBHBIC
reoMop(dosIorHuecKie u MOYBEHHO-OMOKIMMaTHYecKre paiioHbl bynran-comona. [Ipodunbs opueHTHPOBaH C
fora Ha cesep ot rop I'ypBan-CaiixaH uepe3 HOATOPHYIO paBHHHY K O€CCTOYHOI KOTJIOBHHE 03epa Ynan-Hyp
(puc. 1; Ipunoxenue 14). Ha kiroueBbIx TOUKax MpoQuiis 3aKiIaablBAIICh OMIOPHBIE Pa3pe3bl, IPOBOIHINCH
MOP(OJIOTHYECKAE OINUCAHUS TOYBEHHBIX TNPOGWIeH W IOTOPU30HTHBIA 0TOOp 00paszmoB. OOpasimbl
0oTOHMpanuch Ha ONpeAeTICHUE COACPKaHMsI TyMyca, IPaHyJIOMETPHUECKOI0 COCTaBa, BEIMUMHBI U XapakTepa
3aCOJICHHST — OCHOBHBIX HHJMKATOPOB IPOLECCOB OITyCTHIHMBAHHS IOYB. JETyMU(HKALNH, 3aCOJICHHMS,
OlleCYaHMBAaHUs. MapipyTHbIe HAONIOJACHUS OXBATWJIM BOCTOYHYIO M 3alaJHYyl0 4acTh COMOHA, 4TO
MIO3BOJIMJIO BBISIBUTH HANPABICHHOCTh MPOLECCOB JAErpaallii MOYBEHHOTO MOKPOBa HE TOJIBKO B OCHOBHBIX
BBICOTHBIX IMOYBCHHO-OMOKIMMATHYECKUX TI0SiCaX, B PA3IMYHBIX TI'€OMOPQPOIOTHUSCKUX MO3UIIMAX
TEPPUTOPUH, HO M TPH PA3HOM XapakTepe M MHTCHCUBHOCTH aHTPOIIOTCHHOIO BO3JAeWCTBHSA. B Hambonee
NPEACTABUTENBHBIX TO3UIUAX JOMOJHUTENBFHO 3aKJIaAbIBaJMCh pa3pesbl, MPOBOJIUIOCH HX OIMUCAHUE U
orbop oOpasuoB. HemocpenctBeHHO B mose ompeaensiach MUHEpAIU3alus BOAbl U3 KOJOALEB, CKBaXKHH,
TEKTOHMYECKHX PA3JIOMOB U CyMMapHoe 3acolieHue oy (TDS) 1o 31eKTponpoBOHOCTH.

IouBenHo-reoboTannyeckue ocodeHHocTn byiaran-comona FO:xxHoro0uiickoro aiimaka

[louBeHHBIN TMOKPOB MYCTHIHHBIX cTermeld MOHTOJNIMM OTIMYAeTCsl SIPKO BBIPAKCHHOM CIIEU(UKOH,
00ycioBIeHHON MHOroobOpasueMm (opm penbeda, OCOOCHHOCTAMH KJINMATUYECKUX YCIOBHH, a TakKke
CBOEOOPA3HBIMH T'€0JIOTHYECKUM CTPOCHUEM M PACTUTEIBHBIM ITOKPOBOM.

CrnoxHOCTh U pazHooOpaszue GopM penbeda 30HBI MyCTHIHHBIX CTENEH OYeBHHA: 3/I€Ch BCTPEUYAIOTCS
BOJIHUCTBIC M XOJIMHUCTO-YBAJUCThIE PAaBHUHBI, TOPHBIE XPEOThI C MOATOPHBIMU PaBHUHAMH U HU3KHE TOPHI,
MEJKOCOIIOYHHKY M OTAEIBHBIE OCTAHIIBI, TEKTOHUYECKHE IENPECCUH, KOTJIIOBUHBI BBITYBaHHS M POBHBIE
MOBEPXHOCTH.

Knumat ornmuaercss pe3skold KOHTHHEHTAIBHOCTBIO, apUAHOCTBIO, PE3KUMU CYTOUYHBIMH KOJICOaHUSIMH
TEMIIEPATYypPBl, YTO HAXOJUT OTPAXKEHHE B PACTUTEILHOM U IOYBEHHOM ITOKPOBE.

OcCoOGeHHOCTh 30HBI MYCTHIHHBIX CTENEH 3aKII0YaeTcsi B TOM, YTO HA 3TOM TEPPUTOPHH IIHPOKO
pacrpocTpaHeHbl MMOYBOOOPa3yIolHe MOPOAbl B OCHOBHOM JIETKOTO T'PaHYJIOMETPHUECKOTO COCTaBa -
JENI0BUATIBHO-IIPOIIOBUANIBHBIE  OTJIOXKECHMS, IIPEACTABICHHBIE IIECYAHO-TAJCYHUKOBBIMA M IE€CYAHO-
eOHUCTHIMU HAHOCAMH.

* PaGora BBINOJIHEHA IpH (PUHAHCOBOM moanepxkke npoekros: EC Contract Number ICA CT-2000-10022; PO®U Ne
02-04-48854.
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CBoeoOpa3eH pacTUTENbHBIN MOKPOB MYCTHIHHBIX CTEMel, 00YCIOBICHHBIA XapaKTepOM PBIXIIBIX WITH
IUIOTHBIX ~TOPOJ W  TPEICTABICHHBIH  KOBBUIBKOBBIMH, KOBBUIBKOBO-3MEEBKOBBIMHU,  COJITHKOBO-
KOBBIIBKOBBIMH U JPYTHMHU cO0OIecTBaMH. Tarke MIMPOKOE PAcIpOCTPAaHEHHE B TOJIOCE OCTEMHEHHBIX
MYCThIHb HA MOYBAX JIETKOTO TPAHYJIOMETPUYECKOrO COCTAaBa MOJNYYHIU KYCTAPHUKU W MONYKYCTapHUYKH
(mapuommcTHHK M Kaparansl) - Zygophyllum xanthoxylon, Reaumuria songarica, Brachanthemum gobicum, a
Ha TOJYMHEHHBIX JJIEMEHTaX pesibeda Ha CIEMEHTHPOBAHHBIX HJIM TIEPEBESHHBIX OYTPUCTBIX IMECKax -
nutpapus u cakcayn (Haloxilon ammodendron, Nitraria sibirica).

Ha tepputopun comona byinran ¢ nonoce ocmennennvix nycmviibs IIAPOKOE PACIIPOCTPAHEHHE UMEIOT
cooOriecTBa:

25 (2)' Cenurpsauxoso-noramuukosoe (Kalidium foliatum, K.gracile + Nitraria sibirica) coo6mectgo.
[TouBa conmoHYaK COJOHIEBATHIN MTHHNUCTBINA. BricoTa Hax yp. M. — 1044 m.

24 (5) 3meeBKOBO-KOBBUIBKOBO-OarmypoBoe (Anabasis brevifolia + Stipa gobica, S.glareosa +
Clestogenes songorica) coo0OriectBo. [louBa Oypas ocTenmHEHHO-IIYCThIHHAS (IajeBO-Oypasi) cynecyaHas Ha
rec4yaHo-1eOHncToM npoosun. Beicota — 1057 M.

26 (7) MuoronerHeconsHKoBO-cakcayinosoe (Haloxylon ammodendron + Salsola passerina +
Reaumuria songarica) cooOmiecTBo. bypas ocrenHeHHO-yCTbIHHAs (maneBo-Oypasi) COJOHYAKOBas
cyrnuauctas. Beicotra — 1074 m.

23 (12) PeomropueBo-6paxantemoBoe ¢ kyctapuukamu ((Zygophyllum xanthoxylon, Nitraria sibirica) —
Brachanthemum gobicum + Reaumuria songarica) coo6iectBo. Bypast ocTenHeHHO-TyCThIHHAs (TaIeBo-
Oypas) cosonIeBaras necuanas. Beicora — 1090 m.

Cr.yu.3 (basu-/[3ar) bBbpaxanTeMmoBo-cakcayioBo-peomMopreBoe ¢ Kycrapuukamu ((Zygophyllum
xanthoxylon, Nitraria sibirica) — Reaumuria songarica + Haloxylon ammodendron + Brachanthemum
gobicum)  coobmectBo. IlouBa Oypas (mameBo-Oypas)  OCTEMHEHHO-TIYCTBIHHAS  COJIOHIIEBATO-
cononyakoBaras. Beicota — 1100 m.

B nonoce nycmuvinnwvix cmeneti:

21, 22 (13) KoBbuibKOBO-KCEpOPUTHOMONBIHHO-asiHUEBOe ¢ KycrapHukamu ((Caragana korshinskii, C.
leucophloea) — Ajania fruticulosa + Artemisia xerophytica + Stipa glareosa, S.gobica) coobmiectso. ITousa
Oypast IyCTBIHHO-CTEeIIHAs, cynecuaHas, kapooHatHas. Beicota — 1201-1300 m.

13, 14, 15 (14). 3MeeBKOBO-XOJIOAHOOIBIHHO-KOBBIIbKOBOE ¢ KycrapHukamu ((Caragana korshinskii,
C. leucophloea) — Stipa glareosa, S.gobica + Artemisia frigida + Cleistogenes songorica) coo6muiecTBo.
[TouBa Oypasi MyCTHIHHO-CTEIHAS, JIETKOTO MEXaHHUYECKOTO COCTaBa, ¢ HEOONBIIUM COJCpKAHUEM Tymyca
(0,45% B ropuzonte 16-22 cm). Beicora — 1301-1400 m.

16 (15) 3meeBkoBo-kOBBUIBKOBO-yKoBOe (Allium polyrrhizum + Stipa gobica + Cleistogenes
songorica) coodrectBo. [TouBa Oypas myCcTBIHHO-CTEIHAs, cyriecyaHas. Beicota — 1401-1500 m.

17 (16) HepuucromnonbiaHO-3(denpoBo-KoBbUIbKOBOE (Stipa gobica + Ephedra sinica + Artemisia
caespitosa) coobriectro. IToyBa mepexomaHas oT Oypoi MyCTHIHHO-CTEHON K CBETIOKAIITaHOBOM. BbicoTa —
1501-1600 M.

B nonoce onycmoinennvix cmeneii:

18 (17) epHuCTOMOIBIHHO-TYKOBO-KOBBLIbKOBOE (Stipa gobica + Allium polyrrhizum + Artemisia
caespitosa) coobiectBo. [TouBa cBeTIOKATaHOBAS JIerkocyrmuHucTast. Beicora — 1501-1600 M.

19 AsiHueBoe 31makoBoe ¢ KycrapHukamu W mojiykycrapuunukamu ((Caragana leucophloea, Eurotia
ceratoides) — Stipa gobica, S. breviflora, S. krylovii + Ajania fruticulosa) coobmiectBo. ITousa
CBETJIOKAIITaHOBasi KapOoHaTHas. Beicota — 1734 m.

B nonoce copnvix cyxux cmeneii:

27 Pa3HOTpaBHO-3]1aKOBOE C KyCTapHHKaMu U noiaykycrapaudkamu ((Caragana leucophloea, Eurotia
ceratoides) — S. krylovii, Agropiron cristatum, Stipa gobica, Artemisia frigida, Koeleria cristata, Scorzonera
capito) coobiectBo. [TouBa ropHokamtanoBas. Beicota — 1762 M.

Hrak, cnenmduka penbeda, KIMMATHUCSCKUX YCIOBHHM, a TakKe CBOcoOpa3HBI XapakTep
PacCTUTEIBHOCTH OIPENEISIIOT OCOOCHHOCTH TOYBEHHOTO IMOKPOBA IYCTBHIHHBIX CTEINEH, JOMHHUPYIOIIUM
THIIOM ~ KOTOPOTO  SIBJIAIOTCS  Oypble  MyCTBIHHOCTENHBIC — IMOYBBI, Pa3[e/iCHHbIC  MPEIBIIYIIIMMHU
uccnemoparensamu (H.A. Horuna, ¥O.I'. Esctudees, E.J1. PaukoBckas, u 1p.) Ha aBa moaTuma. J1o - 1)
CcOOCTBEHHO Oypble TMYCTHIHHO-CTEIHBIE ITOYBBI, Pa3BUTHIC MO MYCTBIHHBEIMH CTEMSIMH © 2) OypbIe
OCTEITHEHHO-TTYCThIHHBIE TTOYBHI (MTaJIeBO-0yprIe), XapaKTepHbIC I OCTEHEHHBIX MYCThIHb. KpoMe OyphIix

! udps! B ckoOkax cOOTBETCTBYIOT coodiiecTBaM, paccMoTpeHHbIM B padote T.M. KazaHiueBoii B 3TOM ke cOOpHHUKE.
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ITyCTHIHHO-CTEMHBIX TIOYB B 3TOM 30HE BCTPEYAIOTCS IMOYBBI KAaIITAaHOBOTO THIA, & TAaK)KE 3aCOJICHHBIC
mouBbl. JlaHamadTel 30HBI MYyCTBIHHBIX CTEMeN IMHUPOKO pacmpocTtpaHeHbl B HOxHO-I'obuiickom aiimake
MoHronuu 1 Ha UCCIEeNyEMOU TEPPUTOPUM X03slicTBa bynran-comoH. Besa teppuropust comona byiran no
A.A. YOnaroBy (1974) otHocutcs k 30He mycThiHHBIX crerneld. FO.I'.EBctudees, E.M. Paukosckas (1991)
OTHOCST 3TH TEPPUTOPHH K MOJ30HE OCTECIMHEHHBIX ITyCTHIHb. B mpezenax 3TOH TeppUTOPUH BBIACICHO TPU
paiiona: | — paBHUHHBII pallOH OCTENHEHHBIX MYCTHIHb, || — paiioH MOATOpHON HAKIOHHON pPaBHUHBI
nyCThIHHBIX cTenel, |11 — ropHslil palion ceBepHbIX ckiIoHOB xpedTa ['ypBan-Caiixan (Pyouosa, 1978).

OcHOBHBbIE BU/Ibl AHTPOIIOT€HHOT'0 BO3/1eiicTBHUS HA MOYBEHHbIH NOKPOB byjran-comona

OCHOBHBIMH BHJaMH aHTPOIIOTEHHOTO BO3JCHCTBUS Ha ITOYBCHHBIH IOKPOB 3KOCHCTEM [ 00H
Bynran-comoHa SBIAIOTCS: BBINAC, aBTOTPAHCIIOPT, CEMUTEOHAs! HArpy3Ka, JOKAIbHOE OPOLICHUE, 3ar0TOBKA
toruBa (cakcayna; Meronpl..., 1990). B mociemnue romel K TpaguIMOHHBIM BHIaM aHTPOIIOTEHHOTO
BO3/€HCTBUS 100aBUIach U PEKPEallMOHHAs Harpy3Ka, BbI3BaHHAs 3aMETHBIM pa3BUTHEM TypusMa. bynran-
COMOH TIPEICTaBISIET OCOOBI WHTEpeC Ui TYPUCTOB HE TOJIBKO B CBS3H C APXCOJIOTHUYECKUMH U
NaJCOHTOJIOTUUECKUMH TaMATHUKaMHU (TAJICONUTHYECKUMH CTOSHKAMH M HaXOJIKaMM 3]1eCh OCTaHKOB
JIMHO3aBPOB), HO M OJaroapst *KMBOIMKMCHBIM TIPUPOJHBIM 00BEKTaM, TAKHM, HAIIpUMep, Kak ypouuine basH-
JI3ar wiau 0a3albTOBBIE MAacCHUBBI C POCCHISIMH XaNIENO0HA. BBIXOIBI NMPECHBIX apTEe3MaHCKUX BOA TIO
pasyioMaM Ha KOHTakTe MaccuBa ['ypBan-CaiixaH ¥ MOATOPHOW PaBHUHBI UCTIOJIB30BAJIHMCH PAHBIIE TOIBKO
Ul OpPraHU3allK BOJOIOS MHOTOYHMCIICHHBIX BBIIACAEMBIX CTal, B HACTOSILEE BPEMsl OHM MCIOJb3YIOTCS U
I OOYCTPOWCTBA KEMIIMHIOB 3apy0eKHBIX TypUCTOB. TakuM 00pa3oM, pa3BUBAETCS KOHKYPEHIIHS MEXIY
Pa3NMYHBIMUA BHJAMH XO3SHCTBEHHOTO HCIOJNB30BaHHUA TeppuTOopud. B CBI3M ¢ HaxoXKIeHHEM Ha
TEpPPUTOPHHN byiraH-coMoHa NOJE3HBIX HCKONAEMbIX, B YaCTHOCTH HEPTH U MOJMMETAJUIOB, 3Ta
KOHKYpeHLUs OyJIeT yCUIMBAThCHL.

AHTPOIIOTEHHOE BO3/ICHCTBHE HE TOJIHKO MPOBOLUPYET, HO H 3HAYUTEIFHO YCHIINBAET €CTECTBCHHBIC
HPOLIECCH! OIyCTHIHUBAHMS ITOYBEHHOI'O IOKPOBA MOA30HBI IYCTHIHHBIX CTEINEH M OCTEIHEHHBIX IIyCTHIHb:
BOJIHYIO M BETPOBYIO 3PO3HI0, JETYMU(DHUKAIIHIO, 3aCOJICHUE, B HEKOTOPBIX CIIy4YasX - ONeCYaHUBAHUE WU
oTakelprBaHue 1Mo4B. OCOOEGHHO SIPKO BCE BBINICHA3BAHHBIC IMPOLECCH IMPOSBISAIOTCS B MHOTOJETHUE
neproibl U 3acynuiuBbie Toabl (Brimovas 2002 r.). 2003 r. okazayicsi aHOMaIbHO MPOXJIAJIHBIM U BIaXKHBIM.
[lo-Bumumomy, B FOxHOW ['00m 3aKoHUYWICS 3aCyNUIMBBIA TIEPUOA W HAYaJCsl HOBBIM - BIQXHBIA -
MHOTOJIETHHI UK. Hapsiay co cMeHOH CyXHX TEepHOA0B BIXHBIMH CpeJHel MpoaonKuTenbHOCThi0 10-12
JeT, N0 pe3yjibTaTaM MHOTOJETHHX MOJEBBIX M JEHAPOXPOHOJOTHYECKUX HCCIIeAoBaHUNH B MoOHrommu
obnapyskuBaetcs 50-60-netuit ik ysnaxuenust (Cnemues, I'ynun, 2000).

[Monycrannonapusie ucciaenopanus 2003 r. mpoBOAMIKCH HA 3a0KeHHOM B 1972 I. 3KOJIOTHYECKOM
npoduie, MepeceKaroeM TeppUTOpUio byaraH-coMoHa ¢ 1ora Ha ceBep, OT ropHoro xpedrta ['ypBan-Caiixan
no nenpeccud Ynan-Hyp, oxBaTeiBas TpH NPHPOJHBIX paioHa: TOpHBIM, pailoH MOATOPHOM PaBHUHBI U
paBHHHHBIN. [Io Mepe MpOABMKEHUS C I0ra Ha CEBEp W C MaJICHHEM a0COJIOTHBIX BBICOT COOTBETCTBEHHO
MPOMCXOAUT CMEHA TO/I30H: TOPHBIX CYXHX CTEMEel Ha CBETJIO-KAIITAHOBBIX MMOYBAX; IIYCTHIHHBIX CTENEH Ha
OypbIX MYCTBIHHOCTEIHBIX MOYBaX M OCTEIMHEHHBIX IyCTBIHb Ha OYpBIX OCTEMHEHHO-IYCTBHIHHBIX MOYBaX
(cm. puc. 1 B cratbe [TaHKOBOU 1 JIp. B HACTOSILIEM HOMEPE KypHaa).

[ToyBeHHBII TIOKPOB TOPHOTO paliOHa TPEJACTaBICH T'OPHO-KAIITAHOBHIMH TOYBAMH, C CHIBHO
3an1eOHeHHON MOBEPXHOCTHIO, c1abopa3BUTHIM mpodumieM. Hepenko ryMmycoBeie TOPU30HTHI OKa3bIBAIOTCS
CHJIbHO HAapYUICHHBIMH JI0 TOpU30HTa B, (TOukH 27 1 19).

Ha noaropHoii paBHHHE CO CBETJIO-KAIITAHOBBIMU U OYPBIMU [TIOYBAMH aHTPOIIOTCHHASI HArpy3Ka Takxke
BEIIMKA, B pe3yJbTaTe 4ero MPOHMCXOIUT CHIKCHHE coaepxaHus rymyca (Touku 16-23). MHTeHCHBHbII
BBINAC MIPHUBENT K CBEICHHUIO PACTUTENBHOCTH U Pa3BUTHIO MPOLECCOB OMYyCTHIHUBAHUA. BhIpa)keHHEM 3TOTO
npolecca SBUIOCh 00pa30BaHUE B TOYBAX XOPOIIO MOPQOIOTHYECKU BBIPAKEHHOI'O KOPKOBOTO TOPHU30HTA,
YTO TIO3BOJIMJIO OTHECTH Oypbie MyCThIHHO-CTEIHBIC TTOUBbI OKPECTHOCTEH COMOHHOTO IeHTpa (Touka E-25)
K JpyroMy TUILy — HajeBO-OyphIM.

H3MeHeHHe MOYBEHHOI0 MOKpoBa MoJx BJIMAAHHEM BbIIlaca

HapyiiieHHOCTh MMOYB MO BIUSHHEM BbIIAca OIEHHBATACh MO TEM € KPUTEPHSAM, YTO U TIPH
oOcienoBanun Tepputopur bynran-comona B Hauane 1990-x romoB, Al COMOCTaABUMOCTH PE3YJIbTaTOB
obcmenosanus (Meromomorus.., 1993).
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Puc. 1. OcHoBHbIE IPHPOHBIC paiioHbl comona bynran. Fig. 1. Main natural regions
of Bulgan vsum. | - paBHUHHBINA palioH OCTETHEHHBIX IMyCTBIHb, Il - paiton moaropHoit HCo3
HAKJIOHHOW PaBHUHBI ITyCTBIHHBIX CTEIeil: a - BBICOKOrO YpOBHs, O - CpexHero Ca 31%
YPOBHS, B - HU3KOr0 YpoBHs; || -ropHbIil paiioH ceBepHBIX CKIIOHOB XpedTta ['ypBan- 23%

CaiixaH. A - mecku; b - HUBKOrOpHBIE U MEIKOCOMOYHbIE MacCHUBHI, B - GeccTouHbIe
BraauHEL. 1,2,3,4 - TMHUU TOYBEHHO-reoMopdonormdeckux npodumreit 1972-1990 rr.
WCCIICIOBAaHUA, 5 - JHHHAA TOYBEHHO-TeOOOTaHWYECKOTO mpodmist, M -
MUHepanu3aius (Mr/J1) 1 HOHHBIN cocTaB (3KB-%) BOJ KOJIOALEB M POTHUKOB.
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Omnpenensnack, MNpeXAE BCEro, HAPYUICHHOCTh MOP(HOJOrHYECKUX NPHU3HAKOB IOBEPXHOCTHBIX
TOPU30HTOB TO4B. [Ipy 3TOM YYWTHIBAIMCH. MPOIECHT HAPYLUIEHHOCTH MOBEPXHOCTH CJEIaMH KHBOTHBIX;
ryOuHa cleoB; HaJu4Yhe CKOTOOOMHBIX TPON; COCTOSHHE M YIUIOTHEHHE BEPXHUX TOPH30HTOB, BKIIOUAs
ropu3oHT «B», MomHOCTh mpodmis; oborameHHe MecKoM W IIeOHeM MOBEPXHOCTH II0YB; HAINYUE
IeCUaHbIX OyTOPKOB y PAaCTEHHM; IPEBBILICHUE JEPHUH HaJl COBPEMEHHBIM YPOBHEM II0YB.

VY CTOHYMBOCTh MYCTHIHHBIX MOYB K BBINACY ONPENENSETCS MEXaHUYeCKUM COCTaBOM. [10YBBI JIETKOTO
cocraBa (CymecyaHble W TIeCYaHble) HApPYyIIAIOTCS IMOJ JCWCTBHEM BbIllaca CHJIbHEE, YEM MOYBI
CYIVIMHHCTOI'O COCTaBa. B CyrIMHHUCTBIX MOYBaX CHJIbHEE IPOSABISETCS YIUIOTHEHUE.

Hnst mycteiHb MoOHronuH OBUTM MPHHATH CIEAYIONIMEe KPUTEPUH HAPYIICHHOCTH IIOYB BBIIACOM
(Merozp! oueHku U kaprorpadupoBanus, 1990; Meroxonorus.., 1993):

Henapywiennvle My 1ouYTH HEHApYLIEHHBIE HKOCHUCTEMBI - IOYBEHHBIM NMpoQMiIb HE HapyleH, Ha
[IOBEPXHOCTH IOYBBI BCTPEYAIOTCS CJEIbl JKUBOTHBIX, 3aHMMAaromue MeHee 5% OT IUIOIAAM 3KOCHCTEMbI
(®on - 0).

Cnabo napywenHvle - cMeIleH IMEOHUCTHIH NaHLUMPb, HApyIIEH BEPXHUI HAJAKOPKOBBIH T'OPHU3OHT, B
MECYaHOM D0JIOBOM HAHOCE 3aMETHBI CIIe/Ibl )KUBOTHBIX, HAPYIICHHS JOKaNbHbIe, He Ooiee 10% ruromanu
(1-ast cTeneHb aHTPOIIOTEHHOM HAPYIIIEHHOCTH).

Cpeodune napyuiennvle - HapylICHbl BEpXHUE HAJKOPKOBBIA M KOPKOBBIM TOpU30HTHI Ha Turomanu 10-
20%, cnenpl )KHBOTHBIX Ha MOYBAX JIETKOI'O0 MEXaHHYECKOI'0 COCTaBa AOXOMAT 10 MIyOUHBI 3 CM, KOPKOBBIH
TOPU30HT BBIpaXEH clabo, NEPHUHKH DPACTEHUI MOTYT BBHICTYNaTh HaJ MOBEPXHOCThIO Ha 1-2 cM, y
pacTeHUI HAKAIUTUBAETCS IIECOK MOIIHOCTEIO 1-2 ¢M (2-as cTeneHb aHTPOIOTeHHOW HAPYILICHHOCTH).

CunvbHo HapyuienHsle - HApyIIEHbl KOPKOBBIN M MOJAKOPKOBBIN TOPU30HTHI, OHH, KaK M IeCUYaHblil HaHOC,
nepeMelanbl, KOpka He BBIpaKeHa, HaOojaercst ciiabdoe YIIOTHEHUE BEpXHUX TOpH30HTOB. Ha ckioHax
rOp W MEJKOCOIOYHUKOB - CKOTOOOWHBIE TpOIbI, ciabas JuHeWHas spo3us. Ha mouBax Jerkoro
MEXaHMUYECKOT'O COCTaBa MPOsIBIIAETCS Ne(IIALMS ¢ HAKOMJICHUEM IIeCYaHOI0 MaTepHaia y KyCTOB pacTCHHH.
Takue HapymieHUss MOTYT ObITh pacrpoctpaHeHbl Ha miomand 20-25% (3-psi cTeneHb aHTPOMOTEHHOM
HapYIICHHOCTH).

Ouenv cunvho Hapywennvle (cOO¥) - HapyllleHa BEpXHss YacTh npoduiis 1o ropu3oHTta «B», mpoduis
YIUIOTHEH, NepeMellaH, TeHeTUIECKUEe PU3HAKN B HAPYIIEHHBIX TOPU30HTAX HE BBIPA)KEHBI, TIOBEPXHOCTh
oOorameHa me0HeM W KPYNHBIM IeckoM. Ha BBIDOBHEHHBIX MOBEPXHOCTSAX HaOmomaeTcs Aedusius, Ha
HaKJIOHHBIX - IJIOCKOCTHAsl M JHHEHHas 3po3us. Takue HapyLIeHUs MPOSBIIAIOTCS JOKAIBHO Y KOJOALEB,
POJIHHMKOB, KOLIAp U BOJIM3U HACEICHHBIX MYHKTOB (4-ast CTeNeHb aHTPOIOT€HHOW HAPYIICHHOCTH).

[ToneBble MapIIpyTHBIE ¥ TOJYCTAllMOHAPHBIE HWCCIENOBAHUS TOJTBEPAWIA paHEe BhISBICHHBIC
3aKOHOMEPHOCTH 3aBUCHUMOCTU CTENEHH HAapYLUICHHOCTH MMOYBEHHO-PACTUTEIBHOTO MOKPOBAa B pe3ylbTaTe
BBINAca OT yJJAJICHHOCTH Pa3HBIX THUIIOB aIMHHUCTPATUBHO-XO035CTBEHHBIX LICHTPOB.

Tabauua. 30Ha BIMSHHS Pa3IMYHbIX aJIMHUHHUCTPATHBHO-X03AHCTBEHHBIX IeHTPOB. Table. The zone of impacts exerted
by different administrative-economic centers.

AIMIHHCTPaTHUBHO- CreneHp HAPYIIEHHOCTH TTOYB U PAINYCHI 30HbI BIUSHUS (KM)
XO35IICTBEHHBIN LIEHTP O4YEHb CUJIbHAS CHUJIbHAS cpenHss ciabast
CoMoHHBIH (pafioHHBIH) 0,5 5 10 15
Bpuragaerit 0,3 3 5 10
Komoaupl, roptel, komaps! | 0,1 1 3 5

HauGonee cuibHblE M3MEHEHHS HAaOJIONAIOTCS B PagMyce A0 5 KM BOKPYI COMOHHOTO IIEHTpa
Bynran. Oruyxaenue guroMaccsl B pe3ynibTaTe IEepeBblIaca NPUBEIO0 K CHIKEHUIO COJCPKAHUS B IOYBAX
rymyca, 0ojiee OTYETIMBOMY IpPOSABIECHHIO KOPKOBOTO TOPM30HTA, €r0 OCBETJIICHUIO U TIepexoay IOYB U3
OJIHOTO THMA B Ipyroi (OyphIX IyCTHIHHO-CTEIHBIX B MAJI€BO-0yphIE OCTEITHEHHO-ITy CTBIHHEIE).

MMacTOumHas qurpeccusi M AeryMupurkanus.

Coxpansiercs cuiabHasi HApYIIEHHOCTh MOYB BOKPYT OpUTaTHBIX IIEHTPOB, B OCOOEHHOCTH Ha TPaHMIIE
MOATOPHON paBHUHBI M TOpHOTO MaccuBa ['ypBaH-CatixaH. 31ech, Ha CEBEpHBIX CKIIOHAX rop Gopmupyercs
TPONUHYATHIA MHUKpOpeibed, CBUACTENLCTBYIOMMN O CHIbHOM Harpy3ke. Ha moaropHoii paBHWHeE, Ha
CBCTJIOKAIITAHOBBIX U KAIITAHOBBLIX NMOYBAX AKTUBHO ITPOABJIAIOTCA CBEKHC q)OpMI)I JIMHEWMHOM Spo3uu.

3mecy ke Ha MOATOPHOW pPAaBHUHE aKTHBHO MPOTEKAOT IMPOIECCHl JeryMU(UKAIUU, CBS3aHHBIC HE
TOJIBKO C MEXaHHMYECKHM HApYIICHUEM MOBEPXHOCTHBIX FOPU30HTOB, HO M C OTUYXKICHHEM (PUTOMACCHI M3
OMOJIOTHIECKOTO KPYTrOBOPOTA.
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CpaBHEHHE JUTEPATYPHBIX NaHHBIX M BHIOOPOYHOTO ONPOOOBAHUS COIEP)KAHUS TyMyca BEPXHHUX
TOPU30HTOB IOYB MOKAa3ajJo, 4YTO Hauboyiee CHIBHO IIPOLECCHl  JeTyMH(UKAIMM  3aTPOHYIIH
MPEUMYIIECTBEHHO CBETJIO-KAIITAHOBBIE W Oypble MYCTHIHHOCTEIHBIE IIOYBHI TOJATOPHONW paBHUHBI.
3HAUUTENBFHO YMEHBIIWIOCH COAEP)KaHUE T'yMmyca B OYpBIX HYCTBIHHOCTEHHBIX IMOYBAX B OKPECTHOCTSAX
comona bynran (touka E25), rae takke oTMedaeTcss BBICOKAs CTENEHb HAPYIICHHOCTH DPACTHTEIBHOTO
MOKpOBa IO Te€000TAHMYECKUM AaHHBIM (puc. 2). DTOT (aKT COBMECTHO C SIPKOil MOp(OIOTHUECKOil
BBIPKEHHOCTHIO KOPKOBOT'O TOPU30HTA, TI03BOJISIET TOBOPUTH O MPOTPECCHPYIOLIEM Oy CTHIHUBAHHH.

Puc. 2. l3menenue cojepikaHus rymyca B IOYBaxX KIIOYEBBIX YYaCTKOB ITOYBEHHO-Te00OTaHn4ecKoro npoduis 3a 30
set. 19 — HoMepa KITroueBbIX yuacTkoB mpoduist; K1 — tunsr moys. Fig. 2. Changes in the humus content of soils within
the key areas for 30 years. 19 —numbers of key areas within the sequence; K1 — soil types.

Bropuunoe 3acosienue.

JIIst OIEGHKM COBPEMEHHOTO COCTOSIHUSI 3acCOJICHHS I0YB OBUIO TIPOBENCHO IpeIBapHTEIIBHOE
HCCIIEIOBAHUE IKCIIPECC-METOIOM — KOHIYKTOMETPUYECKH - W3MEpPEHHE COAEPKaHUs JErKOPacTBOPHMBIX
coJiell B pa3HBIX TUIAX II0YB, Pa3IMYAIOIIUXCS 110 CTENICHH 3acoyieHus. B pesynbrare ObUIO BBIIENCHO TPH
rpyniisl No4B, AuddepeHnpoBaHHBIX O COACPKAHUIO COJIEH B TIOYBEHHOM Mpoduie.

beuto uccnenoBano 11 pa3pe3oB pa3HBIX THIIOB MOYB, KOTOPBIE Pa3OMIIMCH IO COJACPIKAHUIO COJICH Ha
TpH Tpynmbel. B mepByro TpyImy Momagd COJIOHYaKH pPa3HOrO TeHe3nca — Kak C(OPMHPOBABIIMECS B
€CTECTBEHHOM MIOHMKEHHWH — JHUIIE ObIBIIEro o3epa Ynan-Hyp, Tak M Te€HETHYECKH CBSI3aHHBIE C
UCTIApeHHeM CIa0OMUHEPATN30BaHHBIX TPYHTOBBIX BOJ B MeCTaX pa3JIOMOB M BBIXOJOB BOJA Ha
MIOBEPXHOCTh. BO BTOpOIl rpymme oka3aauch MOYBBI, 3aCOJICHHBIC B MEHBIIEH CTENEHH - COJOHYAKOBBHIC
(comepkarvie coM B BEpXHUX ropu3oHTax mpoduis — B ciaoe 0-30 cM) M CONIOHYAKOBATHIE, COMEpPIKAIITHIE
comu B mpodwmire riryoke 30 cM. DTo maneBo-Oypeie U Oypble MyCTHIHHO-CTEITHBIE TOYBHI, COJIEPKAHUIO
coileid B cBoeM Tpodmiie OHHU O0S3aHBI J0JI0BOMY IepeHocy. K TpeTheil TpyIme OTHOCITCS aOCOIOTHO
HE3aCOJICHHBIE MajJeBO-0yphIe MOYBHI.

V3sMeHeHns: IOYBEHHOTO MTOKPOBA B CUJIBHOM CTENIEHU HMPOUCXOAAT B MECTaX KOHIEHTPALUH JTOMAIIHUX
JKUBOTHBIX: BOKPYT' HCTOYHHKOB B rOpax M, 0COOCHHO, B caiipax B CEBEPHOM (IIyCTBIHHOMN) 4aCTH COMOHA.

B mocnennem cnywae, Hapsaay ¢ MEXaHHMYECKHMMH HapyLICHMSIMA TI0YB, TPOUCXOAUT TOBBIIICHHE
MHUHEpaJH3aldyd BOABI B KOJOJUAX, YTO HPUBOJUT K 3aCOJICHHIO CAHPOBBIX IIOYB, MPUYEM KOJIHMYECTBO
KOHTYPOB 3aCOJIEHHBIX I0YB IO cpaBHEeHHWIO ¢ kapramu 1973 m 1992 3HaumtensHO yBenmmumiocb. Kpome
TOTO, KOHIICHTpAIMs JOMAITHMX JKHBOTHBIX BOKPYT KOJIOJIICB TPHBOAWT NPH CHIBHOM BhIIIACE K
«3aapraJliBaHUIO» TIOBEPXHOCTH, TOBBIIICHUIO COJIEPKAHUS OPraHMYECKHX M MHHEPAIBHBIX (OpPM a30Ta B
TPYHTOBBIX BOJax a, MECTaMH, K CYJIb()UAN3ALUH.

3aaprajuBaHue, cyabduauzanus

Oco00i1 pa3HOBUIHOCTHIO OYEHb CHJIBHOTO HAPYLICHHUS MOYB SBISIETCS (DOPMHPOBAHUE HOBBIX THUIIOB
MOYB WJIM MOYBOMOJOOHBIX OOBEKTOB B MECTaxX JJIUTEIBHOTO COEPKAHUS CKOTA - 3aTOHOB, 3MMHHKOB U Jp.
OTtuy>kzaeHue GuroMacchl Ha OOIIMPHBIX IJIOMIAASX HNACTOMII MPUBOAMT K Pa3MbIKAaHHIO OMOKPYTOBOPOTA,
CHIDKEHHUIO COJep)KaHUs T'yMyca B IIOYBaxX, MX IOCTEIEHHOW Aerpaganuu. Bokpyr 3uMHHKOB, Hao0OpOT,
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MOCTYIJICHHE OPraHMYECKOro BEIIECTBAa Ha IOBEPXHOCTH MOYB B BHUJE HAaBO3a («apraja» I0-MOHTOJBCKH)
MIPEBBIIIAET HHTEHCUBHOCTh €T0 AECTPYKLHH, U B pe3ynbTaTe (popMHUPYIOTCA MOYBHI, MOIYyYHBIINE pabouee
Ha3BaHUs «aprajnso3eMbr» (B HOBO# Kiaccupukanuu mouB Poccun - «pumoctpare»). X moapasieneHue Ha
BUJIBI MOXKET TPOU3BOAMTHCS [0 AHAIOTHU C NPHPOAHBIMH OPraHUYECKHMH TMOYBAaMH (TOP(SHO-TIICEBHIX,
TOP(QSHBIX) 1O MOIIHOCTH OpPraHOTCHHBIX TOPU30HTOB W HMX 30JbHOCTH. B mporecce IMOJIEBOro
oOcnenoBanns byiran-comoHa HamMu ObUIM ONMMCaHBI MOATHUIIBI apTajio3eMOB KakK MEPEXOIHBIE K JAPYTUM
TUIaM TI0YB, Kak IpaBHio, cjIabopa3BUTBHIX. apraio-cailpoBble, aprajo-mecdaHble, aprajo-JINTO3EMBI,
aprajgo-coJIoOH4akd. bbpumm ommcansl MOpP(OJOrMYECKH O4Y€Hb CBOEOOpa3HblE BTOPHUYHO-3aCOJICHHBIE
CyNbGUIM3UPOBAHHbBIC (KTHOHUKOBBIEY») aprajo-cailpoBbIe MOYBHI.

100+
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S -
s
g s 60
Q £
g8
S &
(&) 20
0,
@ OioHa 1-0,25 0,25-0,05 0,05-0,01 0,01-0,005 0,005-  <0,001
m 16A 0,001
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Puc. 3. FpaHynOMeT‘pI/IquKI/Iﬁ COCTaB MOBCPXHOCTHBIX TOPU3OHTOB IMOYB, IMOJABCPIKECHHBIX OIICCYAHUBAHUIO. «I[IOH&» -
Oapxan ceprioBunHoi (opmbl Tyrpar. 16 - STajoHHBIM y4YacTOK ITOJICITYTHHKOBOTO HAOJIOIEHHS Ha IOJTIOPHOM
paBHHHE BHE 3ar0pojKH (MOABEpKEHHBIH BITacy), 16A — 3amoBenubiii yuactok. Fig. 3. Texture of the surface horizons
in soils suffered from sand-formation. “Dune” — a crescent-shaped barchan of Tugreg. 16 — a control area suffered from
grazing in piedmont plain (out of fence), observed by satellite; 16A — an area of reservation.

I[J'ISI HpOHBJ‘IeHI/IH 3TOTO npouecca H€O6XOI[I/IMI>I Ba YCJ'IOBI/ISI: ITIOBBIILICHHOC conep;xa}me OpFaHI/I‘IeCKI/IX
BEIIICCTB U 3aCOJICHUE, B OCHOBHOM CyJib(aTHOE (a TakkKe XJIOPUIHO- U THAPOKapOOHATHO-Cylb(aTHOe). B
3TOM cnyqae HpI/I 6J‘II/I3KOM 3aJICraHUuN prHTOBLIX BOJ ,[[eCprKLlI/IH OpFaHI/IIIeCKOFO BCUICCTBA HpOI/ICXO,I[I/IT B
aH3,3p06HLIX YCJ'IOBI/ISIX, rga€ BMECTO rneeBoﬁ (bOpMI/IpyCTCH BOCCTAHOBUTCIIBHAS CGpOBOI[OpOL[HaH
0o0CTaHOBKa:

SO,* + Copr > S* + CO;,
Fe** + C,p > Fe™
S*+ Fe* > FeS

MOp(i)OJIOFI/IHeCKI/I 3TO HAXOOUT HpOHBJIeHI/Ie B erHLHO-HepHOM OBETC IMTOYBCHHBIX FOpI/ISOHTOB nu

XapaKTepHOM 3araxe CGpOBOZ[OpO}.‘[a HpI/I I[OGaBJ'IeHI/II/I COJ‘ISIHOﬁ KUCJIOTHhI.
FeS + 2HCI > Fe?* + H,S

OnecuannBaHue.

B ceBepHOM uacTH COMOHAa B MOJYMHCHHBIX TO3UIMAX IIMUPOKO PA3BUTHI IECUAHBIE MACCHBBI,
bopmupyronecs mo mnepudepud CONOHYAKOB. B HEKOTOPBIX Ciydasx 37ech 00pasyroTcs OapxaHbl
CEepIOBHIHOM (DOPMBI, XOPOIIIO pa3InvnuMble Ha CHUMKax. Ha Bepmiine ogHoro u3 6apxanos (aroHa Tyrpar)
otobpan obpaser («aoHa»). B cocTaBe rpaHyoMeTprUUecKuX (ppaximii mpeodiaagaet kpymnHomnecuanas (1 —
0,25 mm) — 10 90%. Ha moaropHoit paBHUHE - 035ie — HAOIIOAAETCS ONECYAHEHHOCTh BEPXHUX TOPU30HTOB
OypbIX MYyCTBIHHOCTEIHBIX M KAalITAHOBBIX MOYB. B 3acyluinBbie TOJbBI BETPO-TIECYaHbIC TOTOKU TIYOOKO
MPOHUKAIOT MO CalipaM W3 OCTEMHEHHBIX MYyCTHIHb B MyCTHIHHBIC CTemd. Hamboiee sSPKO 3TOT MPOIECC
MPOSIBJIAETCS HA 3aIMOBEIHBIX YYaCTKaX, OTOPOKEHHBIX CETKOHW OT MPOHUKHOBEHHS JOMAIIHUX U JAUKHX
JKUBOTHBIX. BHYTpH 3aropo’keHHOT0 y4yacTKa HaKaIuluBaeTcs mecuaHblil HaHoc Oonee 10 cM, cocTosmuii u3
MIECKa U PaCTUTEIBHOIO JIeTpuTa. Pa3mep necuansix (pakiuii B 3ToM ciyuae oonee menkuit — 0,25-0,05 mm,
ee cojiepKaHue Ha 3armoBeHOM yuactke nocruraet nouru /0%. Bue 3aropoaku — menee 60%, xots 31ech
sTa ¢pakuus npeobnanaromas. Cy/s Mo pa3Mepy IeCYaHbIX YacTUI] HA OapxaHax IMECUaHble YaCTHUIIBI
ocrarounsle (0oiee KPyIHbIE U TsOKENBIE), Ha TIOATOPHOM paBHUHE - BHOBB PHHECEHHBIE (pHC. 3).
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H3MeHeHHEe MOYBEHHOI0 MOKpoOBa noJa BJUAHUEM OPOILICHUA.

HeCMOTpH Ha TO, 4YTO OpOomAEMBIC YYACTKHM 3aHUMAlOT HCE3HAYUTCIIBHBIC IUIOIIAIu (JII/IHII) JO0JIN
MpoIieHTa OT 00Iei miomanu bynaran-coMona), mpeodpa3oBaHus MOYB NP 3TOM BHJIE BO3JCHCTBHS HOCAT
HauOoyee paguKaNbHBIA XapakTep. lIpm OpoIneHHH W3MEHSIOTCS BOAHBIA W TEIJIOBOM PEXHUMBI TOYB
(oporiieHre TPOBOMUTCS XOJOAHBIMH APTE3UAHCKHMMH BOJAMH), TPOUCXOAUT MEXaHW4ecKas TypoOarus
TMMOBEPXHOCTHBIX FOpI/I3OHTOB; KpOME€ TOro, OpOIICHHUE COMNPOBOXAACTCA OTUYXKACHHUECM IMNPOAYKIUH, a4 B
HEKOTOPBIX CIy4asX - BHECEHUEM yaoOpeHuil. Bce 310 mpuBoaaT k (HOpPMUPOBAaHUIO aHTPOIOTCHHO-
W3MEHEHHBIX II0YB, OTIMYAKOUIMXCA OT MPUPOJIHBIX AHAJOTOB HA YPOBHE MOATHUIIA, & IPHU BBICOKOU
KOHTPACTHOCTHU W3MEHEHUM - Ja’KE HOBBIX aHTPOIIOT€HHBIX TUIIOB ITOYB.

XapaxkTep aHTPOIOIE€HHBIX M3MEHEHHUM OpOILIAaeMbIX [OYB 3aBUCUT KaK OT CBOMCTB CaMHX IIOYB, OT
MUHEpaJu3alid ¥ XHMH3Ma OPOCUTENBHBIX BOJ[, TaK W OT TeXHonoruu opomieHus. B HOxwnoit ['oOun
MIPUMEHSETCS] TPAAWIMOHHBIN BHI OpOIIEHHUS - 1Mo O0opo3daM, HEPEeOKO MPUBOMALINKA K IMOABEMY YPOBHS
TPYHTOBBIX BOJI, YTO COMPOBOXKIAETCS BTOPUYHBIM 32001aYNBAHIEM U 3aCOJICHHEM.

Jlns OlleHKH TPOUCXONANINX M3MEHEHHWH B OOJBIIMHCTBE BOIOIPOSBICHHNA KOHIIYKTO-METPUYECKHM
METOJOM B TIOJIEBBIX YCIOBHUSX OIMpEACIsUIach MHHepanm3anus Boa. [lo pe3ymbrataMm mabopaTOpPHBIX
aHAJIM30B MOXHO C/IEJIaTh BBIBOJI, UTO HAOJIOACTCS BIIOJHE YOBICTBOPUTEIbHAS CXOAMMOCTH MOJIEBBIX U
1a0OPaTOPHBIX OMPEACICHUN CyMMapHOW MUHEpaIW3alliH MPUPOJHBIX BOJA. PacxokIeHUs BO3pacTaroT ¢
YBEIMYEHHEM CyMMapHOTO COJIEpKaHHUS PACTBOPEHHBIX coyied. B To ke BpeMs OONBIIMHCTBO TMPoO
apTe3uaHCKuX Boja bynraH-coMoHa - mpecHbIe, C THMAPOKAPOOHATHO-KAIBIUEBBIM COCTaBOM coiieii. Takue
BOJIbI, KaK IPaBUJIO, HE BBI3BIBAIOT BTOPUYHOIO 3aCOJIEHUSI.

C yBeIMYEeHHEM MUHEpaIU3alMi TPYHTOBBIX BOJ M3MEHSETCS M uX cocTaB. CHauanga OH CTaHOBHUTCA
THIPOKapOOHATHO-CYIb(AaTHO HATPHEBHIM, a 3aT€M XJOPHUAHO-CYIb(aTHO-HATPHUEBBIM. Takue BOJBI Majo
MMPpUTOAHBL [JId OPOLICHUA, OrPAaHUYCHHO MNPUTrOJAHBI JIA HCIIOJIB30BaHUA JOMAIIHUMH JKHUBOTHBIMU
(MCKITFOUEHHE COCTABIISIOT BEPOITIOIbI) M IIPAKTHYECKH HETIPUTOIHBI [ISl THTHEBOTO BOIOCHAOKCHUSI.

Ha mnepudepun opormmaemMbix y9acTKOB, TJI€ BO3MOXKHO TIPOSBIICHHE BTOPHYHOTO 3aCOJICHUS,
3aKJIaAbIBaJINCh TIOYBCHHBIC Pa3pe3bl U B IMOJCBBIX YCJIOBUAX, KOHAYKTOMCTPUYCCKHU OLCHHUBAJIOCH
COAEPKAHUE COJICH.

Ha OonpmmHCTBE KPYMHBIX MAacCHBOB OpOIIEHUS bynraH-coMOHa BTOPHUYHOE  3aCOJICHHE
Mopdororniecku He mposisercs. [loneBble dKCIpecc-onpeeNeHnss COACPKaHNsl CONEeH M0 MOYBEHHOMY
MPO(UITIO CBHIETEILCTBYIOT O TOM Ke.

B pesynbraTe OpomieHHsT U BECEHHHUX

Fny6uHa,cm IPOMBIBOK ~ NPOQHIb  OpOLIAEMOH  IMOYBEI

OKa3aJICsl MPAaKTHYECKHM OTMBIT OT  COJIEH

0-0.5 _ (comepxkanne comeit no raybunsl 50 cM He

0,5-10 npesbimaet 0,1%), B TO BpeMs Kak B mpoduie
(hOHOBOI MOYBBI COJIEPKAHHUE COJICH COCTABISET

10-20 0.2-0.4% (puc. 4), 4To MO3BOJAET OTHECTH €€ K

20-30 Wopowenre | | cpenHeil cTemneny 3acONEHHOM MOUBE.

40-50 B chor Puc. 4. PacipenencHue cojeif 1Mo MOYBEeHHOMY TPOQHITIO
¢doHOBON U opormaeMoii mouBsl (moc. bynran-Caiixam).

50-60 Fig. 4. Salt distribution throughout the profile of natural
and irrigated soil Bulgan-Saikhan village.

60-70

o 01 02 03 04 IHotenuuanbHble 00beKTH «KpacHoil KHUTH
CopepxaHue conent, % nmous» MOHTOJIMH

B npenmenax bynraH-comMmoHa  BCTpedaroTCA
YHHKaJbHBIC TOYBEHHBIC U IIHpE — JIAaHAMA(THBIE 0OBEKTHI, IOCTOWHBIE 0COO0H OXpaHbl, a B MEPCIIEKTHBE —
otHeceHus k KpacHoli kaure nmouB bynran-comona, Teppuropun FOxuo-I'oOutickoro afimaka, a BO3MOXHO,
u Bceit MoHronuu. Pedp uaeT o JyroBeIX W OOJOTHBIX MOYBaxX, (HOPMHUPYIOIMXCA Ha BBIXOJAX MPECHBIX
XOJIOJHBIX apTEe3MaHCKUX BOJ, MPHUYPOUYCHHBIX K pa3jioMaM Ha MOATropHOil paBHUHE XpebTa I'ypBan-CaiixaH.
MHorue U3 TakuX MCTOYHUKOB MCIOJB3YIOTCS HA OPOIICHUE, HO O HEOOXOJIUMOCTH COXPAaHCHHUS YacTh
MPUPOAHBIX HCTOYHUKOB JUIS BOJOMOS JWKHUX JKUBOTHBIX yrnoMuHanock panee (['yaumn, 1990).
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DKOJIOTHYECKOE 3HAYEHHE HMCTOYHUKOB HE OTPAHWYMBACTCS HCIOJNB30BAHMEM BOJOW TONBKO JIMIIb Kak
pecypcoM. YHUKalbHBbIE OOJOTHBIE JaHAIIA(THI COXpaHWIH CO BPEMEH TIIOCIEIHETO OJieIeHEHUS
PEJMKTOBYIO CEBEPHYIO (DIOPY, HYKIAIOIIYIOCS B pexkuMe 0co00# oxpaHbl. B TOpdsHBIX 3ayiexax 3anvucaHa
eme He pacmupoBaHHAS HUCTOPUS ToyionieHa ['OOMICKHX TONYyNyCThiHb. I[l0-BUAMMOMY, SIBJISIOTCS
PEUKTOBBIMU W TIBUIEBATHIE CYTJIMHUCTBIC MAaNOKapOOHATHBIC OTIOXKEHHs, OKpYXKaroliue 00JI0Ta BOKPYT
HCTOYHUKOB. I/I, HECOMHCHHO, PCJIMKTOBBIMU U 3aHMMAIOUNIMMU BECbMa OrpaHUYCHHYIO IUIOIIAaAb, ABJIAIOTCA
0osioTHBIE (TOPGAHO-TIIEEBBIE) U JIyTOBO-00JOTHBIE MOYBBI ATUX YHUKATBHBIX MECTOOOUTAHUIL.

HawnbGomee coxpaHUBIIHMIICS OOBEKT TAaKOro poja OOHAapyKEeH K IOro-3amamy OT IIEHTpa COMOHa Ha
abcomoTHOM BeicoTe 1843 MeTpa. 31ech 1o nepudepun 60I0Ta BCKPhITa JIyrOBOOOJIOTHAS ITOYBA ¢ MOIIHOMN
(15 cM) ¥ TWIOTHOM JMEPHUHOM W ClerKa OTJIECHHBIM TyMYCOBBIM TOPH30HTOM MOIIHOCTBHIO Moyt 50 cwm.
Hwxe BCKpbIBanach OIJIECHHAs CH30BaTO-CBETIIO-Cepasi C OXPHUCTHIMU TMSATHAMHU CJIOMCTasl MbLIEBATO-
CpeIHECYTITMHHCTAsS JIMIICHHAs MIeOHs MOYBO0OPAa3yIoNIas opoia.

CoxpaHEHHUIO 3TOT0 KOMILIEKCHOTO PEITMKTOBOTO MECTOOOUTAHHS CIIOCOOCTBOBAIM KaK yAaJCHHOCTh OT
HACEJICHHBIX MMyHKTOB, TaK M U3OJSIIMS OT CallpoB, Oepyux Havyaiao B Maccuse [ 'ypBan-CaiixaH.

Bonee mapymeHHple ydacTKu OOJIOT BCTPEUAIOTCS y WCTOYHUKOB BOJHM3M OpOIIAEMBIX MacCHBOB. Mx
OXpaHa BO3MOXHa, HO U 00Jiee CI0KHA.

BriBoabI

1. OcHOBHBIMH BHJAMH aHTPOIIOTEHHOTO BO3JEHCTBHS Ha IIOYBEHHBI ITOKPOB bynraH-comoHa,
XapaKTEPHBIMU B LIEJIOM JJISI IIyCTHIHHO-CTEMHBIX 007acTe! MOHTONNY, SBJISIOTCS: BBITIAC, aBTOTPAHCIIOPT,
cenuTeOHAs Harpyska, JIOKQJIBHOE OpOIICHHE, 3aroToBKa cakcayja Ha JpoBa. B mociemHue TOABI
YCUIIMBAETCs Tak)Ke peKpearmoHHasi Harpy3Ka.

2. Bce otm BHABI XO3SHMCTBEHHOH JEATEIBLHOCTH B OOJBIIEH CTEINEHH CKa3alWch Ha CBETIO-
KaIlITAHOBBIX M OYPBIX MYCTHIHHO-CTEIHBIX MMOYBaX MOATOPHON PAaBHUHBI M OCOOCHHO BOJIU3M COMOHHOTO
neHTpa. Jerymudukanus M OlecCYaHWBAHWE IIO3BOJIAIOT TOBOPUTH O PAa3BUTHU 3/1€Ch aHTPONOTEHHOTO
Oy CTHIHUBAHUSI.

3. CBoeoOpa3HBIM JIOKQJIbHBIM, HO OYEHb CHUJIBHBIM H3MEHEHHUEM IIOYB SIBISETCS WPOIECC UX
«3aaprajuBaHus» ¢ (HOPMUPOBAHUEM CIEIU(PUICSCKUX HOBBIX THUIIOB W MOATHUIIOB MOYB — «aprajio3eMOBY,
aprajo-caipoBBIX, aprajlo-TIECUaHbIX MTOYB M aprajio-COJIOHIAKOB.

4. B pesynbTare ImepeBbilaca B cailpax BOKPYT HCTOYHHUKOB PACIIMPSIOTCS IUIOIMIAIN 33aCOJCHHBIX
nmouB. B coueraHnu ¢ 3aaprajiuBaHHeM 3TO MPUBOJIUT K CYIb(PUANZALNH.

5. Oporenne 3aHIMAaeT B MpeeIax COMOHA OTpaHUYEeHHBIE TUTOIan. (I OpomIeHnsT UCTIOIb3YIOTCS
MIpecHBIC THIPOKapOOHATHO-KABITUEBEIE apTE3UaHCKIE BOBI, UTO HAa (hOHE JIETKOTO TPAHYJIOMETPHUICCKOTO
COCTaBa MOYB HE MPUBOJIUT K BTOPUYHOMY 3aCOJICHHIO TIOYB.

6. HyxnatoTces B ocoboii oxpane (3aHeceHnd B «KpacHyI0 KHHUTY TMOUYB») PENHUKTOBBIC OOJOTHBIC W
JIyTOBO-OOJIOTHBIE IIOYBBI, JIOKAJIHLHO COXPAHMBIIKECS y apTE3MAHCKUX HMCTOYHUKOB IPU 3HAYUTEIHLHOM
yIJICHUH OT HaceleHHbIX MyHKTOB (10-15 km).
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NATURAL AND ANTHROPOGENIC DEGRADATION OF THE SOIL COVER IN DESERT STEPPES OF
MONGOLIA (ON THE EXAMPLE OF BULGAN-SOMON)

© 2004. D.L. Golovanov!, T.I. Kazantseva?, I.A. Yamnova®

! Moscow State University. 119899 Moscow, Vorobjevy Gory.
2\/.L. Komarov Botanical Institute. 197376 St.-Peterburg, Popov Str., 2
% \/.V. Dokuchaev Soil Science Institute. 119017 Moscow, Pyzhevskiy, 7

The subject of this paper is to show changes in the soil cover within the desert steppes in the South-Gobi
province of Mongolia (Bulgan-somon).The results of soil-geobotanical investigations carried out in 1970s,
1990s as well as in 2002 and 2003 within the framework of Russian-Mongolian Complex Biological
Expedition are compared.

It is worth to note, that the natural processes of desertification in the subzone of desert steppes and
semideserts - water and wind erosion, loss of humus, secondary salinity, sanding and takyr formation - are
not only provoked by but are highly increasing due to human activities such as grazing, traffic and transport,
local irrigation, fuel production and recreation loads.

The pasture load is widespread practically over the vast area of Bulgan-somon. The light-chestnut and
brown desert-steppe soils of piedmont plains reveal the greatest changes. Loss of humus and sanding serve as
an evidence of the development of the human-induced desertification. The soils are locally changed to a
considerable extent due to the peculiar process of argal-formation. As a result, new specific types and
subtypes of soils are formed, the so-called “argalozems” (in Mongolian language: argal — manure).
Overgrazing in temporary river-beds (sayrs) proves to be a cause of extending the areas covered by saline
soils around the water sources. Being combined with the process of argal-formation it leads to the soil
sulphidisation. For irrigation of restricted areas the fresh hydrocarbonate-calcium artesian waters are used.
Due to this fact the fine-textured soils do not suffer from the secondary salinity. The relict swamp and
meadow-swamp soils, locally occupying the areas near artesian sources at a distance from settlements are
needed to be an object of special conservation.
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OCOBEHHOCTHY PA3BUTHUA TIYCTHIHHBIX CTENEW MOHTI'OJIMA
HA TPAJUEHTE YBJAXHEHHOCTHU DKOTOIIOB*

© 2004. H.H. Caemues’, K. Cammxun’, 1. Xonropz, 1. Iloom2
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Kmumar Monromuu, ocoOEHHO €€ NYCTHIHHBIX TEPPUTOPHHA, XapaKTepU3yeTCsl 3HAYUTEIbHBIMU
GnyKTyanusMA KOJTMYECTBA M JWHAMHUKM BBIMAJACHHS OCAAKOB. OTH (QIYKTyallud TMPOSBISIOTCS B
HEOJIMHAKOBOH CyMMe€ OCaJIKOB 10 TrojJaM W B MNPUYPOUYECHHOCTH HMX MAaKCHMyMa K pa3HbIM CE30HaM
Bereraiuu. Tak, Mo gaHHbIM MeTeocTaHIuu Jananzaaran B CesepHoii ['o0u, ¢ 1936 r. mo HacTosIee Bpems
TOJI0BO€ KOIIMYECTBO OCaaKoB kojiebanock oT 37 mo 290 mm. B 3aanraiickoit ['o0u B paiione moc. DxXuitH-
T'ox Tonbko 3a ofguu cytku 15 mapra 1993 r. Beinano 45 MM ocaakos, uto B 1.3 pa3a MPEBBICHIIO CPEIHIOI0
MHOTOJIETHIOIO HOpMYy 3a 19 ser nHaOmronenuit mereocranimu (Crnemues, ['yaun, 2000). Mexny Ttem
u3BectHO, uTo OT 60 1o 80 % romoBoii cymMbl ocaakoB B ['00M MpuXOIUTCS Ha JIETHHE MECSIBI, a Ooyee
90% - na mepuonm ¢ Mast mo ceHTsaOph (IlycThiHu..., 1986). IlomoKUTenbHBIE WM OTPHUIATEIHHBIC
KIIMMAaTHYECKUE aHOMAITUK CYIIECTBEHHO CKa3bIBAIOTCS Ha (PYHKIIMOHUPOBAHWUHU PACTUTEIBHBIX COOOIIECTB.
YepenoBanue aeduiuTa BIard B IMOYBE C ONTUMAIBHBIM €€ COJCPKAHHEM BEIET K U3MEHCHHIO CTPOCHUS
pACTUTENbHBIX COOOINECTB, (PUTOINEHOTHYECKOTO CTATyca BHJOB, XOJa BO30OHOBJICHUS U BO3PACTHOIO
COCTOSIHUSI IICHOTIOMYJIALWHM, JUHAMUKA W BEIMYMHBI ypoxXaiiHocTh ® Tp. VIMeHHO B pe3yibrare
paHHEBECEHHEH KIMMaTH4eCcKol aHoManuu B 3aanTaiickod ['oOu B 1993 r. 3aperucrpupoBaHO MacCOBOE
CeMEHHOe BO300OHOBJECHHE cakcayina 3aficaHCKOro ¥ WIbHHMM Perenmst Ha maakopax (meOHHCTO-
TaJIEYHMKOBBIX TaMMajiax) KpaifHeapuaHbIX MyCTHIHB. [1000HbIE MECTOOOUTAHMS OBLTH JTUIIEHEI TIOCETEHNI
BBICIIMX pacTeHui Ha npoTsokeHnu He menee 40 et (Cyuun u ap., 2003).

B 3amauy HacTosieir paboOThl BXOIWIIO HCCIEIOBAHHE MACIITA00OB M HAIMPABICHHOCTH H3MCHCHUH B
pacTUTEITHHOM MOKPOBE dKOCHCTEM ['00M Ha QOHE MPUPOHOTO rPaUEHTA YBIAKHEHHOCTH TOYBOIPYHTOB U
€ro pacIIMPeHHS 33 CUET JAONOJHUTEIBHON BIaro3apsaKu.

OO0BEKTLI 1 METOABI HCCIE0BAHUI

PaGora mpoBoguiack Ha CTalMOHApHOM ydacTke TanbiH XOTOoc B TOsice ITYyCTHIHHBIX CTENed Ha
CeBepHOi moaropHoi papuuHe Xp. ['ypBan-Caiixad B 8 kM K BOCTOKY OT coMoHa byinran KOxHo-I"obutickoro
aiimaka (44° 07" 37" c.ur., 103° 21’ 22" B.1., 1440 M Hax y.M.). Y4acTOK MPEICTABISET COOOH OropoKEHHYIO
B 1992 r. miomaaky pazmepom 50x70 m. B aBrycre 2001 r. 3Ta ruiomanka Bomia BO BHOBb OTOPOKEHHYTO
wromaas pazmepoM 100x110 M. BHyTpu mocnenHeil ¢ BOCTOYHOH CTOPOHBI 0OBAJIOBAIIU JIBE TPAHCEKTHI CO
croponamu 2.5x20 m. B oany u3 Hux (BapuanT I1) HamibiBom BHecian 80 MM Biiard, BO BTOpYIO (BapHaHT
IIN) — 60 MM BMecTe ¢ pacTBOPCHHOH aMMMadHOHM cenuTpoil n3 pacuera 210 kr/ra mo neWcTByromeMmy
BemiecTBy. Brarosapsaky B ToM ke o0beMe B 00€ TPaHCEKTHI TPOBOIMIH Takke BecHOW U ocenpro 2002 r.
0e3 MUHEpaIbHOM MOJKOPMKH. BiiaXHOCTH TOYBHI MOCI0HO Yepe3 10 cM ompenensuii TpaBUMETPHYECKUM
METOZIOM TOJBKO Ha BBIMAacaeMoOM KOHTpojie. Bo Bce cpoku HaOmroneHMH Haa3eMHYIO QuTOMaccy B
BapUaHTax yYUTHIBAIM Ha 4 MeTpOBHIX Iuiomaakax. B 2002 r. yncneHHOCTh M pa3Mmepsl (BBICOTa, AUAMETP)
ocobeil KycTapHHKa TepeckeHa ceporo Eurotia ceratoides yumrsiBamn Ha mmromazmsix 750 u 800 m?
COOTBETCTBEHHO B KOHTPOJBHOM u cTapoM ¢ 1992 r. 3amoBemHoM BapuanTtax. Jns kaxaod ocoOu
pacCUUTHIBAIN IUIOIIAIL MPOCKIUH KPOHBI (S), MpUpaBHEHHON K KPYry, U 00beM — NPOM3BEICHUE S Ha
BbIcOTy. CyXyro Ha/l3eMHYI0 (hUTOMAaccy cpeaHeil 0coOM B BapHaHTaX OINPEACISUIN 110 YPAaBHEHHIO JIMHEHHOMH
perpeccnn: y = 1010.2x, tae y — duromacea, r; X — 00beM, M. YpaBHEHHE MOCTPOCHO 1O 5 MOJIEIBHBIM
0COBAM KYCTapHHKA C AHANA30HOM BapbupoBaHHs uX obbema ot 0.008 mo 0.115 m® m maccsr oT 6.5 10

* Pa0oTHI BBINOJNHEHBI B COCTaBe Poccuiicko-MOHIONbCKOM KOMIUIEKCHOH OMOJIOTMYECKON JKCIIENUIMU B PaMKax
npoekra EC «Komnepuukyc-2» «Gobi Desertification» (EC contract number ICA-CT-2000-10022).
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116.2r. (puc. 1). VamepeHus apyrux OMOMETPUYECKHX TOKa3aTeNCH pacTeHHH W (UTOIEHOTHUCCKUX
[apaMeTPOB OCYIIECTBIISIIN COTIACHO OOIIEIPUHATOH MOIEeBON METOI0JIOTHH.
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Puc. 1. Cps3p cyxoll Haf3eMHOW (uTOMAacChl ¢ 00BEMOM MOJENbHBIX ocobeil Eurotia ceratoides na ywactke TainbiH
Xoroc. Fig. 1. Dry over-ground phytomass in relation to the volume of model plants of Eurotia ceratoides in Taliin
Hotos area.

PesyabTarsl HCCIEN0BAHMI

2002 m 2003 T1T. SABHAIOTCS SIPKUM TIPEMEPOM YIOMSHYTHIX BBIMIE (QIYKTyaluid KOJUIECTBA
BhImagaronmx ocaakoB. 2002 r. oTHOCHUTCS K psjay OCTpo3acylUIMBHIX JeT (tabm. 1). Ilpu TpaguumoHHO
3aCyNUTMBON BECHE B JIETHUE Mecslbl (MIOHBb-aBryCcT) Bhimano Bcero 27.1 MM ocajkos, uto B 2.5 pasa
MEHBIIIE CpeIHEH MHOTOJIETHEH HOPMBI B 3TH MecsIlnl 3a 41 o paboThl MeTeocTanmu. boinbie toro, 17.7
MM OCaJIKOB B HMIOJIE BBINAJIO B BUJIC JJUBHEBOTO IO/ B OAMH JeHb 6 uncia. OnHako dTa Biara He okaszaja
3aMETHOTO BIWSHHMS Ha NPOAYKIHMOHHBIA TMpOLECC Yy pacTeHWd, YTO BUAHO M3 JUHAMHUKH HaJI3eMHOHN
¢duToMaccel COOOIMIECTB B KOHTPOJEC W Ha HOBOM 3amoBeiHOM ydvactke (puc. 2). JIMBHEBbIC OCaIKH, Kak
MPaBUIIO, B MOJAABISAIONIEM O00bEeMe C IJIAKOPOB Ha MOATOPHOW paBHUHE IUIAIEBHIM U CaPOBBIM CTOKOM
NepeMEIaloTCsl B JITIPeccu. XOpOLIO JK€ MPOMOYCHHBIH ITOBEPXHOCTHBIM CiIoW TOuBbl (Tabm. 2)
MOMEHTAJIBHO BBICOX H3-3a BBICOKOW TEMIIEpaTypbl BO3ayxa B utose (Tadu. 1).

Tabauua 1. KonmuecTBo 0caiKoB M CpegHEMECSYHas TeMIlepaTypa BO3AyXa IO JaHHBIM MeTeocTaHuuu bynran-
Caiixan (2000-2003rr.). Table 1. Precipitation and air temperature per month on data of Bulgan-Sayhan meteorological
station (2000-2003).

Tox || L L [iv [V v v Jvie [IX [ X [ XI [ X | Cymma
Ocankn, MM

2000 [ 3.0 25 00 [71 [182 [151 [147 [651 [03 |39 |16 [10 |1325

2001 [ 1.2 13 50 [03 [82 [144 [101 [77 |116 |218 |46 [24 |886

2002 [ 0.0 0.0 62 [37 [91 [54 [177 |40 [169 |[114 |20 [21 |785

2003 [3.3 19 08 [101 [782 [17.4 [341 [20.0 |- - - - 165.8
Temmeparypa, °c

2000 [-16.8 [-96 [-01 [7.7 [163 [224 | 258 | 205 |16.7 [36 |[-67 |[-81

2001 [-131 [-77 |00 [82 [157 [223 |252 |229 [172 |75 |-21 |-156

2002 | -9.1 50 |01 [66 [162 [234 [258 [247 [148 [41 |-49 [-138

2003 [-13.0 [-8.9 16 [67 [139 [204 [219 |- - - - -

[Ipumeuanue. IIpodyepk 03HayaeT OTCYTCTBUE JAHHBIX.

HecMoTpst Ha ocTpozacymumnByto BecHy B 2002 r. Hagayio BereTaiuy pacTeHU B KOHTPOJIC ¥ HA HOBOM
3aITOBEHOM ydyacTKe obecrieuniia mouBeHHas Biara Ha riryonne 30-50 cMm (Tabi. 2). Dra Biara 3amaciach U
COXpaHMJach Onaromaps MOIIHOW oceHHel (CeHTA0pbh-OKTIOph) atMochepHoit Brarozapsike B 2001 r.
(tabm. 1). B oTauymMe OT HIOJBCKOTO, JIMBHEBBIA A0KAb 21 aBrycra, ropa3io MEHbIIEH HHTEHCHBHOCTH
(oxomo 8-10 MM Ha yd4acTKe) M TOCJTEAYIOIIUE cIab0 MOPOCSIIUE JOXKIU MPUBEIH K CYIIECTBEHHOMY
MOBBIIICHHIO BJIQKHOCTH IOYB W MPOXYKTUBHOCTH pacTeHuid. B Havane ceHTSOps B CpaBHEHUH C
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NpEeABIIYIIAM CPOKOM BJIQXHOCTH MOYBHI BO3pocia Oosiee, 4yeM B 5 pa3, a NpOXYKIUS HaI3eMHOI
¢uromaccel B 2.6 u 2.1 pasza, COOTBETCTBEHHO B KOHTPOJHHOM M HOBOM 3allOBEJHOM BapuaHTax (Tabi. 2,
puc. 2). CoxpaHEeHHIO BIard B 3TOT MEPUOJ CIIOCOOCTBOBAJIO PE3KOE CHIDKCHHE TemIiepaTrypsl Bo3ayxa. C
JPYTOil CTOPOHBI, HU3Kasl TeMIlepaTypa, OCOOEHHO B HOYHOE BPEMsi, TOPMO3HJIA POCT PaCTEHUH.
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Puc. 2. /lunamuka cyxoii HaJ3eMHOU UTOMACCHl B BAPHAHTaX COOOIIECTB MyCTHIHHOM cTeny Ha ydacTtke Tanbia XoToc
B 2002 1 2003 rr. 1 — xoHTpOINB, 2 — 3anoBeAnbIi ¢ 2001 ., 3 — 3amoBeaHsIi ¢ 1992 r., 4 — nonwuB, 5 — MONKB ¢ a30TOM.
Fig. 2. Dynamics of dry phytomass in the different plant communities of desert steppe in Taliin Hotos area in 2002-
2003. 1 — control; 2 — conserved since 2001; 3 - conserved since 2001; 4 — watering; 5 — watering + nitrogen input.

JluHamMuka Hag3eMHOW 3eleHod ¢QuTomaccel B paccmarpuBaeMblx BapuaHTax B 2002 1. mMmena
UJICHTHYHBII xapakTep (puc. 2). Bo Bce cpokn HabOmoaeHMi ee BEIMYUHBI B HOBOM 3alIOBEHOM BapUaHTE B
1.4-2.8 pasza mpeBbIIANINM TakoBble B KOHTposie. HaumOonbpmias pasHuiia HaONOAanach NpU HaWBBICIIEM
nedunute Biark B moyse (11 aBrycra) u B koHie Bererauuu (21 ceHTs0ps), KOoraa Ha MacTOMINE MPUTHAIH
CKOT. DTO OOCTOSTENBCTBO MO3BOJISET MPEIoIaraTh, YT0 Pa3HUNA B MPOIYKTHBHOCTH MEXIy BapHaHTAMH
00yCJIOBJIEHa HE TOJBKO OTTOPKEHHEM (PUTOMACCHI B KOHTPOJIE, TEM 0OJiee UTO JIETOM CKOT BO3JIE y4acTKa
He maciu. [lo-BuanMOMy, B 3HAYUTENBHOW CTENEHU PA3HUIY MOXKHO OOBSICHUTH OOJbBIIEH BIAKHOCTHIO
MOYB B 3arOPOJKE 32 CYET MEHBIIETO MCIApEHHs BIAru ¢ ee MoBepXHOCTH. OJHAKO 3TOT BOHpoc TpedyeT
JOTIOJTHUTENIBHBIX UCCIIEJOBaHUI.

B otnmnume oT paccMOTpEHHBIX BapHAaHTOB, TMHAMUKA HaJ3eMHOI (UTOMACCHI B OIBITHBIX TPAHCEKTaX B
2002 r. mpakTHYecKH He BBIpaKeHAa. B BapmaHTax C NOJIMBOM M a30TOM MHHHMAJIbHBIC BEJINYUHEI
HoKa3aress OTIMYaINCh OT MaKCHMajbHbIX He Oosnee yeM Ha 10% (puc. 2). Pasznuuus ¢ KoHTpoiem 3a
BETeTAI[MOHHBII Mepro1 BapbrupoBain ot 8 (3 centsiops) a0 15-18 kpat (23 urons u 25 urosns).

JuHamMKKa TpOJYKTHBHOCTH B CTApOM 3allOBEIHOM BAPHAHTE Y PACTCHUI-IOMHHAHTOB U XapaKTepHBIX
BHUJIOB OoJiee BeIpaxkeHa (puc. 2). 3aMeTHOe yBeJIH4eHHe 3/eCh GUTOMACCHI B HaYaIe CEHTAOPs: 00yCIOBICHO
XOpOIIUM pa3BUTHEM ofHoNeTHel cossaku Salsola pestifer (32% ot cymmapHOW BelnWYMHBI) TIOCITE
JUBHEBOro JOXIs 21 aBrycra. YchemHoe pa3BUTHE COJSIHKH CBS3aHO TaKkke ¢ (POPMUPOBAHMEM MOIIHOTO
(ot 5 10 23 cM TONIIMHON) METKOOYTPHCTOrO TEeCYaHoro miamia. [Ipomecc onecyaHMBaHUS ydacTKa HAYaCs
¢ Tex mop kak oceHpto 2001 r. He oYeHb rycrasi H3ropoJib U3 MIAJAKON MPOBOJIOKH MECTHBIMH COTPYIHUKAMH
OblIa 3aMeHeHa Ha TYCTYI0 CeTKy. B pe3ynbTare y OCHOBaHHMS M3rOpoAU 00pa3oBAMCH BBHICOKHE BBl M3
BETOIIM M MEIKO3eMa, KOTOPBIE CIOCOOCTBOBAIM OCAXKJCHHUIO ITECKa BHYTPU Y9acTKa MPHU BETPOINECYAHBIX
no3eMkax. COOTBETCTBEHHO CpOKaM HaOJNIOJIEHHU TPOMYKIHMS HaJ3eMHON (UTOMACCHl B JaHHOM BapUaHTE
ObL1a BHIIIIE, YeM B KOHTpOJIE B 6-8 pas.

B cBsBM ¢ gnMTENBbHBIM - 3allOBEIBIBAHMEM ECTECTBEHHOW pPACTHUTEIBHOCTH OCOOBIH HHTEpec
Ipe/CTaBiIsAeT pasBUTHE momysiiuii Eurotia ceratoides. DToT KycTapHHK SIBISETCS OJHHUM W3 OCHOBHBIX
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KOPMOBBIX paCTeHI/Iﬁ JUISL Bep6J’IIO,Z[0B, a B OCCHHE-3UMHE-BECCHHHMI nepuoa u B 3aCylUIMBBIC TOAbI CITYKUT
PE3CPBHBIM KOPMOM [JI BCEX BUAOB JUKHX U JOMAITHUX KUBOTHBIX.

Taduuna 2. J[uHamuka BiaxHOCTH no4Bbl (%) Mo ropu30HTaM B KOHTPOJIBHOM BapuaHTe Ha ydactke TansiH Xotoc B
2002 u 2003 rr. Table 2. Dynamics of soil moisture (%) along horizonts in control area of Taliin Hotos in 2002-2003.

2002 .

T'opusosr, 1.VI 11.vIE | 1vi | 1avie | 21vie | vl | 1vin | 20.viHE | LiX | 11X | 211X
cM

0-10 3.2 0.6 0.8 5.9 1.5 1.8 1.2 0.5 7.3 3.1 4.7
10-20 4.3 3.5 1.6 3.0 2.1 2.5 2.2 1.1 7.3 6.2 6.2
20-30 4.2 4.2 3.2 2.9 2.3 1.9 2.3 15 6.5 6.8 6.6
30-40 54 4.2 4.3 4.7 2.6 2.9 2.4 1.8 7.3 6.6 6.7
40-50 5.0 3.1 45 3.6 4.3 4.1 2.2 1.6 8.0 6.5 4.9
Cpennee 4.4 3.1 2.9 4.0 2.6 2.6 2.0 13 7.3 5.8 5.8
2003 r.

I'opusoHT, v 3.Vi 11.VI 21.VI v Vil 24 V1l 2.V
cM

0-10 9.7 7.6 4.3 45 4.9 5.6 11 4.8
10-20 8.6 10.0 6.9 5.2 4.4 5.2 3.8 5.4
20-30 12.3 9.9 8.3 5.4 5.3 44 4.0 53
30-40 10.6 9.4 7.1 5.9 54 4.7 3.9 4.1
40-50 5.4 5.4 3.9 6.2 4.8 4.8 4.3 3.2
Cpennee 9.3 8.5 6.1 5.4 5.0 4.9 3.4 4.6

I[Tpu 3amoBebIBAHMM BBICOTA U JHAMETP cpeaHeil ocodu E. ceratoides yBenmuymimch mo OTHOIICHHUIO K
KOHTPOJIIO COOTBETCTBEHHO B 2.7 u 1.7 pa3a, a HajgzemHasi ¢puTomMacca — B 7 pa3; YHCICHHOCTh O0cO0el Ha
eIMHHILE IUIOIAAW, HampoTus, B 1.6 pasa ymenpmmiack. COOTBETCTBEHHO, B CPaBHEHHH CO CpeIHEH
0CO0BI0, pa3HHUIA MEXy BapuaHTaMH 110 obmier HaazemHol (utomacce B 2002 r. cocTaBmia Toiabko 4 pasza
(tabm. 3). CHIKEHNME YHCIIEHHOCTH TEPECKEHa TPH 3alOBEIBIBAHNE MOYKET OBITH CBA3aHO C OTHAIOM YaCTH
MEJNIKUX M cIa0bIX 0co0ed B pe3ysbTaTe KOHKYPEHIMH 32 pecypchl cpenbl (TIaBHBIM 00pa3oM 3a BIary) C
MOIIIHO PAa3BUTBHIMH 0 OINECYaHMBAaHHWs JCPHOBHMHAMHU KOBBUIbKAa roduiickoro Stipa gobica, 3meeBku
mxyHrapckoii Cleistogenes songorica, myka muorokopemmkosoro Allium polyrrhizum. C apyroit cTopoHs1, He
UCKJIIOYCHA BO3MOYKHOCTH YBEJIMYCHHUS UYHCICHHOCTH KYCTapHHKa B KOHTPOJE 3a CYET BETeTaTHBHOTO
pasMHokeHus. Ha mpumepe Ipyrux myCTHIHHBIX M ITyCTBIHHOCTENHBIX KYCTApPHUKOB W MOIYKYCTaPHHUYKOB
M3BECTHA MX CHOCOOHOCTh K BETETATHBHOIN MOABIKHOCTH NPH MACTOWIIHON IMIPECCHMH M IIUTEIHHOM
sacyxe (['ynut u ap., 1993; Cnemues u jap., 1997; Mukisiea u ap., 2002).

Taduuna 3. KonuvecTBeHHas XxapakTepucTuka nomyisinumit Eurotia ceratoides B konTpone u 3amoseanom (¢ 1992r.)
BapuaHnTe Ha ydactke TanbiH Xortoc B 2002 r. Table 3. Quantitative parameters of Eurotia ceratoides populations in the
control and reserved (1992) areas of Taliin Hotos in 2002.

Cpennsist oco0b Homynsanms
Yucno | BBICOTA, | IuaMeTp, | IUIOLIanb o0beM, | Hax3eMHas YHCIICHHOCTS, | HaJ3eMHas MIPOCKTHB-HOE
ocobeit | M M NPOSKIMH | M duromacca, r | 9K3./M> ¢utomacca, | mokpeiTHe, %
KPOHBI, M2 kr/ra
Kortpous (750 m°)
264 | 009 | 014 | 0019 [00020 | 2034 [ 3520 ] 7.2 | 0.67
3amoBeHbri ¢ 1992 r. (800 M%)
177 | 024 | 024 | 0052 [00138 ] 13941 | 2212 | 308 | 115

[Mpumeganne. B ckoOkax — pa3Mep YIETHOU TUTOIIAIH.

B 2003 r. TonbKo ¢ sHBaps 1o 25 aBrycra B paiioHe McciaeaoBanmii Beimano 165.8 mm ocamkos (Tabi. 1),
gro B 1.5 pa3a Gonbine cpenHeid MHOTOeTHE HOpMBL. U3 3T0# cymmbl 88.3 MM miu 53% Brinano B anperne-
Mae, T.€. MPOU30LII0 CMEUICHHE MaKCUMyMa OCaJKOB Ha paHHIOI BecHy. [lo atum dakram 2003 r. moxHO
paccMaTpUBAaTh KaK ATAIOH IOJIOKUTEIBHON KIMMAaTHYECKOW aHOMAITUH.

B nHawane noxmmBoro mas Oiarojapsi HU3KOM MCTIApIeMOCTH M HE3HAYUTEIBHOTO Pacxojia BOIbI Ha
TPAHCIHPALUIO BIKHOCTh TIOYBBI ObLIA OY€Hb BBICOKOH, 0coOeHHO B ropu3onTax ot 20 1o 40 cm (tadam. 2).
Jlanee BMecTe C MHTCHCHBHBIM POCTOM M Pa3BUTHEM pacTeHMi 3amachkl Biaru B cioe 10-40 cm cramm
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CHHXPOHHO W CTPEMHTENIFHO CHIKAaThes. ONHAKO B HIOJNE B IEPUOJ] MAKCHMAJIBLHOTO POCTa pacTCHUH
YPOBEHb BII@KHOCTH IIOYBBI B 3TOM CJIO€ CTAOMJIM3HPOBANCA M JaXKe CTal HEMHOTO PacTH 3a CUeT
MEPUOJNUYECKH BBIIANABIIMX JOXAeH. Xapakrep IUHAMUKM BIXHOCTH TMOYBBI M OHMOJIOTHYECKON
MPOAYKTUBHOCTH (pHC. 2) CBUACTENHCTBYET O TOM, 4TO ycjoBUs yBiuaxueHus B 2003 r. Obliv ONMM3KH K
ONTHMAaJbHEIM. Briara B KopHeoOMTaeMOM TOPH30HTE TIOYBBI HE OblJIa HCTOIEHA, IIOCKOJIBKY €€ MOCIOHHbIE
3amacel BO BCE€ CPOKM HaONIOJEHUH BapbUPOBAIM B OYEHb Y3KOM JIHAIa30HE M HE JOCTUTIH KPUTHYECKHX
3HaueHUi (KaTeropusi TPyIHOAOCTYIHOH Biaru okosio 2-3%) nake K MOMEHTY HaKOIUICHHS MakCHMyMa
¢uromaccel — 11 wmrons (puc. 2). IloaTBepsKOeHHEM TOMY SBJISETCS TaKK€ OTHOCHTEIBHO CTAOHMIBHBIMN
ypoBeHb cojiepxkanus Biaru B ropuzonte 40-50 cm. [lo-BuamMomy, 3Ta Biara pacTeHUSIMH NMPAKTUYECKU HE
HCTIOJIB30BAJIach.

[TogoOHass KkiIMMaTUYecKas CHTyalus mpuBela K (EeHOMEHaNbHBIM pe3yibraraM. B  KoHTpoie
MaKCHMaJIbHAs TIPOXYKIHs duroMacchl cocraBmia 45.1 r/m®, 4T0 mouTH B 5 pa3s mpeBbIIAET TAKOBYIO B
3acynuinBoM 2002 r. B HOBOM 3amoBeHOM BapuaHTe BEIMYMHA MOKa3aTellsi HEHAMHOTO OOJbIle, 4eM B
KoHTpose — 54.2 r/M® (puc. 2). Takast BHICOKas ypOXKaifHOCTh TpaB B OOOMX BAapHAHTAaX OOYCIOBJICHA HE
TOJBKO HWHTEHCHBHBIM pOCTOM JEPHOBHHHBIX BHMIOB-IOMHMHAHTOB Stipa gobica, Allium polyrrhizum,
Cleistogenes songorica, Ho u ycmemusiM passutaem Convolvulus ammanii u Salsola pestifer, cymmapnast
J0JIsl KOTOphIX B Omomacce cocraBmina 32%. Haumbomee MmomiHoe passutue ocobeii S. pestifer Obuio B
ONBITHBIX TPAHCEKTaX M B ONECYaHEHHOM 3allOBEJHOM y4acTKe. B BapuaHTe ¢ MOJIMBOM MPH MAaKCHMAJILHOM
yposxae TpaB 77 r/m’ ee mons cocrasuna 17.4% (13.4 r/m?), B TO BpeMst Kak B a30THOM BAPHAHTE BHIPOCIIA 10
39.6% - 30.4 r/m® mpu obmeii npoxykuuy GuToMaccs 76.7 r/mM°. B OmecuaHEHHOM 3arOBEHOM BapHUAHTE
COJISTHKA T10 TIPOSKTHBHOMY MOKPBITHIO 3aHsJIa MOJOBHHY TEPpPUTOpUH ydacTka. dutomacca ee cocraBmia
81.4 r/M® wim 78.6% OT CyMMapHOW BeIMYMHBI IOKasarelds. CTONb BBICOKAs IONS CONSHKH B IBYX
MOCJIeTHUX BapuaHTax 00ycJIOBJIeHA HE TOJIBKO €€ MOUIHBIM Pa3BUTHEM, HO TaKXKe M TEM, UYTO CHHY3HsI BHIA
Ipe/ICTaBlIeHa ABYMS-TPEMS Pa3HOBO3PACTHBIMH HOIYJISILIHSIMHU.

O0cyxneHue pe3yabTaToB

[Mpu ananM3e OCHOBHBIX XapaKTEPUCTHK PACTUTEIBHBIX COOOIIECTB B 5 BapHaHTax Ha y4acTKe TallbiH
Xoroc B 2002 u 2003 rr. oOparmaeT Ha ceOst BHUMaHHE HEOOIbIIAs pa3HULa TI0 TPOLYKTHBHOCTH B CYXOH U
BJIQ)KHBI TOJBI B TIOJIMBHOM M a30THOM BapuaHTaX. B OCTaJBHBIX BapHaHTaxX pa3HUIA BapbHpYyeT OT 2
(cTapblii 3amoBeHbI y4acToK) 10 4 u 5 pa3 (HOBBIH 3amOBEqHBIH ydacTOK M KOHTpousib) (puc. 2). Ilo
J0J1eBOMY ydacTuio B oboux Bapuantax B 2003 r. ¢puromacca nepHOBUHHBIX pacTeHuil Obita B 1.5 pasa, a
MHOTONIETHHX TpaB B 3 pa3a MeHsie, yeM B 2002 r. Hamporus, B 2003 r. Obuta HamMHOTO OOIbIIIE Macca
MasioneTHUKOB (cootBercTBeHHO Bapuantam II u IIN B 2 u 5 pa3). He uckioyast B Ka4ecTBe MPHYMHBI
MOJOOHBIX OTIMYMN MEXAY ToJaMd OCTPYI0 KOHKYPEHIMIO 32 PECypChl Cpelbl MEXAY IepedrcICHHBIMU
TpynIaMu pacTeHUH, NaHHYIO CHUTYalHMI0O MOXXHO OOBSICHUTH clieayromumu odcrostenscTtBamu. B 2003 r.
BereTalys pacTeHUil Hadanach B KOHIIE ampelis, a MaKCHUMallbHas BEIWYMHA HAJ3eMHOW (UTOMACCHl B
KOHTPOJIC M HOBOM 3allOBEJHOM YyuacTke 3apeructpupoBaHa 11 wurons (puc. 2). K momenty ydera
IPOIYKTHBHOCTH B 3KCIICPHMEHTANBHEIX BapuanTax (14 aBrycra)® Bereramus HpaKTHYECKH 3aBEPLIMIACK.
ITo xpaitHeit Mepe, B cepeanHe aBrycta ()EHOJOTMYECKHH acleKT ObLT oceHHMM. HaBecku ¢uromaccsl ¢
YKOCHBIX ImIomanok y Stipa gobica u Allium polyrrhizum ¢ momusrOro BapmanTa comepskamu 25 u 37%
CYXUX BETOIIHBIX MOOETOB, a C a30THOTO — COOTBeTCTBeHHO 57 1 58%. UnbiMu cioBamu, nanusie 2003 r. mo
HaJ3eMHOH (UTOMAacce B ONBITHBIX BapHaHTaX HE SBISIOTCS MakCcHMMainbHbIMU. Ha camom pene pasHuia
JIOJDKHA OBITH 0oJiee 3HAUMTENbHOU. YciaoBus ansa Havana Bereranuu B 2002 u 2003 rr. OblIM HEPABHBIMHU.
Iepen Bererarueti 2002 r. ObUIO MPOBEACHO 2 BJIAr03apsAKOBBIX MOJUBA — MPEIBIIYIICH OCCHBIO M TEKYIIEH
BecHoii o 80 (IT) u 60 (IIN) mm. [TpumepHo Takoe ke KoluuecTBO ocaakoB Bbinaio B mae 2003 r. OqHako
ocenbto 2002 1. Takxke mpoBeneHa Brarosapsnka. [lostomy Benmmuunay npomyktuBHocTd B 2003 T. MOMKHBI
OTIpeIeNIsiTh 3allaCeHHasl ¢ OCEHH JOMNOJIHUTENbHAS BiIara W JIETHUE JTOXKAU. B 9TOM rony mx Bbimano Ha 44
MM Oonbine, yem B 2002 1. (tabm. 1).

O TOM, 4YTO ypOXXAaHOCTH TpaB Ha OIBITHBIX TPAHCEKTaX B IEPHOA MAKCHMAJIbHOTO PAa3BUTHS
coobmiecte B 2003 r. Obuta HamuOro Beimie, ueM B 2002 r. CBHACTEILCTBYIOT Pa3jiMuus 10 JIMHCHHBIM

Pa3oBEIlf ydueT NpPOAYKTMBHOCTH Ha OIBITHBIX TPAHCEKTaX B CEPEAMHE aBrycTa IIPOBOIIIM PYKOBOACTBYSCH IaHHBIMU
MHOTOJIETHUX CTallMOHapHBIX MHCCIICJIOBAHUN ITyCTBHIHHBIX CTEHEH, COIJIACHO KOTOPHIM MaKCHMaJbHAas MPOIYKLUUS HaJ3eMHON
¢uromaccsl B coobiecTBax GopMupyeTcs B ro3aHenetHe-ocenHee Bpems (ITycTpiHHbIE cTend ..., 1981).
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POCTOBBIM TOKA3aTeNIsIM PACTCHUH-TOMUHAHTOB (Tabn. 4). B cpaBHenuu ¢ mpeapiaymum rogom B 2003 1. y
Stipa gobica B momMBHOM BapuaHTe CpEAHHE 3HAUEHWS AUAMETpa JIEPHOBHHBI, YHUCIIEHHOCTH W BBICOTHI
BEreTaTUBHBIX MMOOETOB yBenuuminch B 1.4-2.4 paza. B a3oTHOM BapuaHTe pa3Hula Obuia emie Oosblie — B
2.4-3 paza. [TogoOHbIe pa3nuuus Habmronanuck Take y Allium polyrrhizum u Cleistogenes songorica, Ho B
ommmure ot Stipa gobica, y »Tux BumoB Hambojee MOIIHOE pa3BUTHE IEPHOBMH ObLIO B BapHaHTe C
MIOJIUBOM.

TaﬁJmua 4, Cpe,uHHe BCJIMYHUHBI 6I/IOMeTpI/I‘leCKI/IX nokKasaTejeH y paCTeHI/Iﬁ JAOMHWHAHTOB B BapWaHTa OIILITOB Ha
yaactke Taneie Xotoc B 2002 u 2003rr. Table 4. Average values of biometrical parameters in dominant plant species
for experiments in Taliin Hotos area in 2002-2003.

HuameTtp BereraruBHble mobern
Bapuanr JICPHOBHUHBI, CM YKCJIEHHOCTb, BBICOTA, CM
9K3./IepH.
2002 | 2003 2002 | 2003 2002 | 2003
Stipa gobica
KouTpois 4.5 8.4 18.2 29.4 4.9 12.3
3anoseansiii ¢ 2001r. 5.5 7.2 18.0 36.5 4.8 154
3anoBeansiii ¢ 1992r. 8.6 8.8 17.7 17.5 13.9 21.2
[osnus 6.5 13.3 28.2 66.5 14.1 19.5
[TosuB ¢ a3oTom 55 16.7 25.5 75.4 9.7 23.6
Allium polyrrhizum

KouTpois 5.6 8.2 31.2 64.5 6.3 8.5
3anoseansiii ¢ 2001r. 6.8 12.6 40.1 141.0 6.6 15.3
3anoBeansiii ¢ 1992r. 8.7 7.5 17.6 21.2 13.8 154
[osnus 7.4 14.3 35.0 171.2 11.2 18.4
[TosuB ¢ a3oTom 7.9 13.2 62.3 156.2 11.6 16.5
Cleistogenes songorica
KouTpois 7.4 7.8 15.1 24.2 2.1 3.8
3anoBeansiii ¢ 2001r. 7.7 8.7 19.2 54.3 1.2 5.6
3anoBeansiii ¢ 1992r. 13.3 12.1 145 17.5 5.5 5.3
[osnus 7.4 10.2 13.0 66.2 5.9 6.1
[TosuB ¢ a3oTom 7.2 9.1 31.2 50.5 5.9 5.3

IIpumeyanue. Mi3mMepeHus MpOBOIMIN Ha TpaHCeKTax pasmMepoM 1x10 m.

He MakcumanbHbIC TakKe W JaHHBIE MO TNPOAYKTUBHOCTH JEPHOBHHHBIX PACTEHHH JJISI CTaporo
3amoBeHOro yvactka. Jlonst BeTomHbix mobero y Stipa gobica mocturaer 74, a'y Allium polyrrhizum 38%
OT Macchl YKocoB. OHAKO 3/eCh CUTYyallUsl Topas3fo ciokHee. M3-3a MpOrpecCUpyroNero onecyaHuBaHMsI
MOBEPXHOCTH y4YacTKa OyKBalbHO 3a 2 TOJia aKTUBHO pa3BHBaeTCS MPOIECC JErpaialiii KOPEHHOTO
coobmectBa. OH BBIpakaeTcs, Tpexzae Bcero, B amumuuarmu Cleistogenes songorica kak u3 gucia
JOMUHAHTOB, TaK M BooOwIe M3 cocTaBa cooOmecTBa. [lo mecyaHbIM YeXJIOM JerpagupyioT HE TOJIBKO
0co0M 3MEEeBKHM JPKYHrapckod , HO M nepHoBuHBI Stipa gobica u Allium polyrrhizum. Bo BnaxHsiil Toa B
CPaBHEHHH C CYXHM Y 3THUX BHUJIOB Pa3Mepbl JEPHOBHUH HE M3MEHSIOTCS WM yYMEHBINAIOTCS, TOTAA KakK B
OCTaJIbHBIX BAPHAHTAX OHU yBEIHUYUBAIOTCA. He pacTeT YMCIeHHOCTh MOOETrOB Ha JEPHOBUHY M BOOOIIE OHA
HaWMEHbINAsi CPEM IPYTHX BapuaHTOB (Tabir. 4). B 9To# CBsI3M CiieyeT NOAYEPKHYTh, YTO Y JIEPHOBUHHBIX
pacTeHHil yBeJIMYEeHHE TPOJYKTUBHOCTH BO BIIaXKHBIC TOJIBI OOecreuynBaeTcsi B OOJNbINEH CTENeHH 3a CYeT
WHTEHCHBHOTO HOBOOOPA30BaHUS BETETATHBHBIX MTOOETOB, HEXKENHN 32 CYET UX JITHEHHOTO POCTa.

ITo TpamueHTy YBIOKHEHHOCTH OKOTOMOB H3MEHSIOTCS HE TOJBKO OHOMETPHUYECKHE IOKa3aTeu
pacTeHMi W WX WHTETPajbHBIM MapaMeTp — ITepPBUYHAs OMOJIOTHYECKas MPOAYKTUBHOCTH. M3MeHsoTCS
TaKkKe W Kaxyluecs 0ojee CTaOMIIBHBIME CTPYKTYPHBIC XapakTEPUCTUKU (PUTOLEHO30B: (IIOPUCTUIECKUN
COCTaB, KOJMUYCCTBEHHBIC COOTHOIICHUS BHAOB ¥ Tp. OMOCPEAOBAHHO MO 3THM XapaKTEPUCTHKAM MOYKHO
CYIUTh 00 9KOJIOTHYECKOW OOCTAHOBKE B YKOCHCTEME, O KOHKYPEHTHBIX OTHOLICHHUAX MEXIY BHIAMH, UX
KH3HEHHOCTH U YCTONYHBOCTH.

B Xxojme MBYXJETHHMX HCCIEMOBaHUN Ha ydacTke TanmblH XOTOC BBISBICH MOJHBINA (DIOPHCTHUYCCKHIMA
coctaB. B 3acynumBom 2002 r. ¢uiopa cocymuCTBIX pacTeHHWH ydyacTKa HMCYHCIUIAch 45 BuIamMu pasHBIX
sku3HeHHBIX (opM. Bo Bmaxxom 2003 r. cnmcok yBeawuwics a0 66 Bumos. M3 3TOro ciemyer, 4ro B
3aCYIIUTUBEIC TO/IBI B COCTOSTHHUH MTOKOST MOYKET HaXOAUThCs 21 BHT pacTeHHi WK (haKTHUECKHU TPEThS YaCTh
(bnopuctuyeckoro cocraBa. 9 BHAOB U3 3Toro umcna (43%) - ManoOJETHUKH, KOTOPHIC Pa3BHBAIOTCS
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CIIOpaIMYEeCKN TOJIBKO BO BJIaXKHBIE TOJBI. OTHAKO B CyXHE TOJBI MOKOSTCS PACTCHUS M APYTUX KU3HEHHBIX
dopM, B TOM uymciie 4 MONYKYCTapHUYKA, MO OAHOMY BHIY W3 TPYII JICPHOBUHHBIX W KOPHEBHIIHBIX
pacTeHuid, 2 BHIa CTEP)KHEKOPHEBBIX U 3 BHIa KOPHEOTIPHICKOBBIX pacTeHuil. EAMHMYHOE MPOHUKHOBEHUE
B PaBHUHHYIO IYCTBIHHYIO CTellb HACTOSIIET0 IyCTBIHHOTO 3JEMEHTa MapHOJIMCTHHKA PO30BOTO
Zygophyllum rosovii u xBoitnnka kuraiickoro Ephedra sinica (roprocremHo# BHI) CBHIETEIBCTBYIOT O
JUTUTENILHOM TIepHo/ie 3acyxu B 3ToM perrone (['yaus u np., 1993).

3anoBebIBAaHNE M PACIIUPEHUE TPAJAUCHTA YBIAKHEHHOCTH TIOYBOIPYHTOB Ha CAMOM JIeNie TPHBEIIO K
CYIIECTBEHHBIM TpaHC(HOPMANUAM B CTPOCHHH PACTHTEIBHBIX COOOIIECTB, B YACTHOCTH, K H3MEHEHHIO
(GHUTOLICHOTHYECKUX TO3UIKI BHIOB. B mepBblit 3acynuuBbiii ron 3amoBenbiBanus (2002) B HOBOM
OTOPO’KEHHOM Y4YacTKe YCHELIHO pa3BHBAJICS KopHeoTmpbickoBbiii Convolvulus ammanii (26% mno macce
npotuB 6% B KOHTposie). DTOT BUJ BBITECHWI M3 cocTaBa jaomuHanToB Cleistogenes songorica, mosieBoe
ydacTHe KOTOpOro B huromMacce CHH3HMIOCH Ooinee ueM BaBoe (¢ 12 mo 5%). Ha Bropoii roj 3amoBeIbIBAHNS
OpU  ONTHMAJIBHOW BJIQKHOCTH TOYBHI (DUTOICHOTHYECKHH CTAaTyC OOOMX BHIOB HE HM3MEHMUIICS.
AHanornyHasi CMeHa IO3HMIMH 3THX JX€ BHJOB 3apETrHCTPUPOBAaHAa M B KOHTpoie Bo BiaxkHbiid 2003 r.
Bonbmie Toro Convolvulus ammanii B nepapXxuu JOMHHAHTOB 3aHSUI BTOPOE MECTO, MOTECHHB IPH 3TOM
Allium polyrrhizum.

B BapuaHTax ¢ MONMBOM W a30TOM OCHOBHBIM JomuHaHTOM okaszancst Allium polyrrhizum, tak kak
TPAHCEKTHI OBUIM 3aJI0KEHBI B HEBHIMMOW HEBOOPY)KEHHBIM TIJIa30M MHKponoTspkuue. 3xech B 2002 r.
CYLICCTBEHHBIX W3MEHEHUH B COCTaBEe COOOLIECTB HE MPOU3OILIO, XOTS IO OTHOMICHHIO K KOHTPOJIO
noneBoe ywactue Convolvulus ammanii taxke Bo3pocnmo. KapauHanbHble W3MEHEHUS B CTPOCHUH
COO0IIEeCTB MPOM3ONUTH Ha BTOpOW rox monuBa. [Ipum OMarompuATHBIX YCIOBHSX YBIQXHEHHS B 000MX
BapUaHTaX HEMHOTOYHCIICHHBIC 3K3eMIUsipel C. ammanii HaXoJUIKCh B YTHETEHHOM COCTOSIHUH. B Takom
e cocTostHuu ObLH 1 epHoBuHbl Cleistogenes songorica. JlempeccHBHOE COCTOSTHEE 000X BHIOB MOYKHO
MHTEPIPETUPOBATH OCTPOH KOHKYpPEHIIMEH MEX/y BUIAMHU 32 PECYpCHI CPE/Ibl M TJIaBHBIM 00pa3oM 3a BIiary.
AKTHBHOE W MOIIHOE pa3BHTHE JyKa W KOBBbUIbKA, a 3areM u Salsola pestifer e ocraBisiio mraHcoB st
pocra npyrux pacteHuil. JloleBoe yuacTHe 3TUX BHUJOB B HaJ3eMHOW ¢utomMacce cocraBwio 92% B
noiauBHOM U 88% B a30THOM BapHaHTaXx.

W3 npyrux ocoOeHHOCTeW (YHKIMOHHUPOBAHHS COOOMIECTB Ha TPAIMEHTE YBIIQKHEHUS CIIEIyeT
OTMETHTh XOpOILEe pPa3BUTHE IPH TOBBIIICHUH BIAr000CCICYCHHOCTH 9SKOTOMOB MOIYKYCTAPHUYKOB
Artemisia caespitosa u Ptilotrichum canescens um KOpHEOTHPBICKOBOTO TPaBSHHCTOIO MHOTOJIETHUKA
Heteropappus altaicus.

B omecuaneHHOM 3alOBEIHOM YYaCTKE Pa3BUBAETCS CYKIIECCHOHHBIN mporecc. B Tekymieit daze eme
NPUCYTCTBYIOT IUIOTHOJACPHOBUHHBIE pacTeHus. Kaxkercs ycmemHeiM — pacnpoctpaneHne — Carex
stenophylloides. Opnako mnpomomkeHne 3TOil  (a3pl HENpencKasyemo, MOCKOIbKY IECYaHBIH THII
PYKOTBOPHOW HHTPa30HAIBHON 3KOCHCTEMbl HAa PaBHHHE B MOJIOCE MYCTBIHHBIX CTENCH paHee MbI HE
U3yJau.

Takum 00pa3om, B apuIHBIX YCIOBHAX ['00M Takue MEIMOPAaTHBHBIC MEPOIPHATHS KaK 3arloBeIbIBAHIE
1 0COOCHHO TIOJIUB SIBIIIOTCS KapAWHAJIBHBIMH CPEIICTBAMH MOJCIUPOBAHHS (IYKTYaI[HOHHBIX M3MEHEHUMH
CTPYKTYpPbI, JKH3HCHHOTO COCTOSIHASL M  YCTOMYMBOCTH  MYCTBIHHBIX  CTEMed. OTH  aCleKThI
(YHKIIMOHUPOBAaHUS OKOCHCTEM, pPAaBHO KaK BBISBJICHHE C IIOMOLIBIO TIIOJMBA M ynOOpeHuit
(hOTOCHHTETHYECKOTO U MPOAYKIHOHHOTO ToTeHIrnanoB ¢purtoneno3os (Cnemues, I'yans, 2000) oTHOCATCS K
(byHIaMEHTAJIbHBIM, TEOPETHYCCKUM MpoOIeMaM SKOJOTHH M OOTaHMKH. UTO KacaeTcsi MPaKTHYECKOro
BBIX0JIa TIOCTAHOBKH OIIBITOB C 3aIlIOBEbIBAHUCM, TIOJIMBOM H yIOOPEHUSMH, TO B 3TOM HAIPABICHUU BaXKHO
OLEHUTH AP HEKTUBHOCTH TOTO WIIM MHOTO MEJTMOPATHBHOTO MEPOIIPUSITHSI.

ITepBbIe OMBITHI C TIOJTUBOM €CTECTBEHHOW PACTUTEIBPHOCTH B IyCTHIHHOCTEITHOW To10ce ["'00M OBITH HAYaTHI
B 1976 r. (Cnemues, 1978). 3arem B Teuenue eme /7 ner (Bkiaroyas 2002-2003 rr.) ombIThl ObUTH
MPOJOJDKEHBI. B HUX WMccienoBain pasHbIe CIOCOOBI, 103BI U CPOKM opolleHus. B Tabm. 5 Bce BapHaHTHI
ONBITOB HOPMHPOBAaHBI N0 KOXPGUIMEHTY ucHoib30Banus aononHuTensHoi Biard (K,). Cyns mo
pe3ysibTaTaM TIIEpBBIX JIET IIOCTAaHOBKHM OIIBITOB, Hambojee YCHEeNIHBIMH ObUIM OCCHHHE W BECEHHHE
BJIaro3apsiakoBbie monuBbl: K,y 4.4 kr/mm B 1980 . 1 3.5 kr/mMm B 2002 1., mpotus 2.2 kr/mMm B 1976 1. 1 1.6
kr/mMm B 1982 m 1987 rr. mpu mepuoOJMUYECKUX TONMBaX. B 0ariypoBO-KOBBUILKOBOM MyCTHIHHOW CTEMH
0c00eHHO d(PPEKTUBHBIMU OKA3aJIUCh TTOBTOPHBIE ITOJIMBEI B CIEAYIOMIEM TOTy. 3a CYeT HHTEHCUBHOTO POCTa
BCEX PaCTeHUI U HOBOOOPa30BaHMsI BEreTaTUBHBIX MOOETOB y NepHOBUHHBIX TpaB B 1988 r. K, B monuBHOM
M a30THOM BapUaHTax YJBOWJICS [0 OTHOUICHHIO K MpepiaynieMy roay. OTcyTcTBHe 0100HOM peakiuu Ha
BTOpoii roa nomnvea (1983) B KOBBUIEKOBO-0ArTypOBO# OCTEITHEHHON MYCThIHE OOBSICHACTCS €€ MOJIOKESHHEM
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Ha TIOJIOTOHAKJIOHHOW MOATOPHOW paBHHMHE. B Takux yCIIOBHSX 3HAuWTENbHAs YacThb MOJMBHOHM BIark
TEepsIeTCs 32 CYET BHYTPUIIOUYBCHHOTO CTOKA. B Hammx ombiTax Ha BTOpoit roa ux nmocranoBku (2003) K, B
BapHaHTaxX YBEIMYWINCH HEHaMHOTO. [lo-BUIuMoMy, BEeMUUMHBI KOG (GUIMEHTOB MOTIH OBIThH BBIIIE, €CIIU
OBl y4eT MPOIYKTUBHOCTH OBUT MPOBEAECH B MOMEHT MaKCUMAJIBHOTO Pa3BUTHS TPABOCTOS B CEPEIUHE UFOIIS,
a He B CepeMHe aBrycTa Ha (ha3e 3aBepIICHUS BEreTalluy PacTeHHH.

Ta6muma 5. [IpoyKTUBHOCTE CyXOi HAJA3eMHOM puTOMAacChl U KO3(DPUIIMEHT UCIIOIB30BAHUS JAONOIHUTEIILHOW BIaru
(Kye) B pa3HBIX BapHaHTax IIOJIMBA U BHECCHUs MUHepalbHbIX yaoOpenuit. Table 5. Productivity of dry phytomass and
index of additional moisture using (l.y,) for different variants of water and mineral supply.

DKocHucTeMa, Tox Cnoco0 u g03a duromacca, K
paiioH HCCIIeI0BaHMS MOJUBA, MM kr/ra Kr/MM
(aBTOp) KOHTPOJIb TIOJIUB
X 0JIOXHOTIOIBIHHO- 1976 | Ilepwommunblii, poxaeBanme - | 98 360 2.2
3MEEBKOBO-KOBBLUIBKOBAsK 120(12 x 10)

IIyCTBIHHAS CTEIIb,
Cesepnas ['obu
(Cnemues, 1978)

KogbuibkoBo-0arnypoBass | 1980 | BnarosapsinkoBblii, noxnesanue — | 117 250 4.4
OCTEITHEHHAsI yCTHIHS, 3 (20+10)
3aanraiickas [ 'oOu 1982 | Ilepuoanunsiii, noxxaeBanue — 110 | 58 240 1.6
(Cnemues u mp., 1983; (50+20+20+20)
Crnemues, 1988) 1983 | Ilepuoauunbiii, poxnaeBanue — | 153 390 15
160(50+40+30+30+10)
barnypoBo-koBbuibkoBasi | 1987 | Ilepuoguunsiii, noxuaeBanue — | 62 268 16
ITyCTBIHHAS CTETIb, 130(40+40+20+10+20)
To6uiickuii Anraii [epuonnunelii, poxaeBanme — | 62 374 3.1
(Cnemues, 'ynun, 2000) 100(40+20+20+20)+40 kr/ra
NH;NO;z o 1.8.
1988 | IlepommuHbIii, HAaIUIBIB - 1135 657 3.3
160(40+40+40+40)
[eproanunerii, HAaIUIBIB - 1135 1145 6.3
160(40+40+40+40)+40 kr/ra
NH4NO; o 1.B.
[epuoau4nsiii, HAIUIbIB - | 135 507 3.1
120(40+40+40)+25 kr/ra
cynepdocdara mo 1.B.
3MeeBKOBO-TyKOBO- 2002 | BnarozapsakoBbldi, HamibiB  — | 96 658 3.5
KOBBUIBKOBAs ITyCTBIHHAS 160(80+80)
crens, CeBepHas ['oOn BnarozapsiikoBbrid, HamielB  — | 96 683 4.9
(nacrosee 120(60+60)+210 kr/ra NH4;NO; mo
HCCIIEIOBAHME) JI.B.
2003 | BmarozapsnkoBsrii, HaruteIB — 80 451 770 4.0
BuarozapsiikoBbIi, HaIUIBIB
(azoTHbIif BapuaHT) - 60 451 767 5.3

Ha ocHOBaHWM MHOTOJIESTHUX OIBITOB M aHANN3a PE3YJIbTATOB UCCIICAOBAHUMN IS yIYUIICHUS TACTOMUII
MYCTBIHHBIX cTernedl ['00M W TMOBBIICHUS] WX YPOXKAWHOCTH PEKOMEHIYEeM CIICAYIOIINE TMPAKTUIeCKUE
MEPOTIPHSITHUS.

1. C 3KOHOMHUYECKUX TMO3UIMHA CAMBIM JICIIEBHIM MTPUEMOM SIBIISICTCS 3aMOBE/IbIBAHUE HEOTPAHMUYCHHBIX
TeppuTopuil crenu. He3aBHCUMO OT TPONOJDKUTENHLHOCTH 3allOBEBIBAHUS OTOT IMPHEM CIIOCOOCTBYET
CTaOMIM3alUK CTPYKTYPBl COOOIIECTB, YJIYYIICHUIO BOIHO-(QU3UYSCKHUX CBOWCTB IMOYB W TOBBIIICHUIO
MPOAYKTUBHOCTH TactOuiy B 2 pasa u Oomnee. OropokeHHBbIE YYACTKH MOXKHO HCIONB30BaTh IS
MEPUOIMUECKOTO BhITIACA CKOTA U TIOAJEPKAHUS MOJIOTHSIIKA B 0CO00 KPUTUYECKUX CUTYAIIHSX.

2. [TonuB ecTeCTBEHHON PAaCTUTEIBHOCTH OTHOCHTCS K Hanbosee paJuKkaibHOMY, HO U 0oJiee J0poromMy
CPE/ICTBY TOBBIMICHUST YPOXKAHHOCTH TPaB, MOCKOJBKY OPOIAEMbIe TUTOMIAIN JOKHBI OBITh 00s3aTEIbHO
oropoxeHbl. Kak mokazanu uccienoBaHusl, HaUBBICIIANA 3((GEKT MPUHOCUT BIAro3apsakoBbiii monus. K
OCHOBHBIM YCITOBHSIM €T0 IIPOBEIEHMS OTHOCATCS: TOCTATOYHO BhICOKas HopMa monmBa (ot 60 mo 100 mm) u
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WCKITIOYUTEIBHO HU3Kas CKOPOCTh BHECEHHs Biaru - He Oomee 5-10 MM B yac. Cpoku monmBa - TO3IHSS
OCEHb U paHHIs BECHA, T.€. BpeMeHa rojia, KOr/ia UCIIapeHue Biaru ¢ MOBEPXHOCTH MOYBBI MUHUMAJIbHOE.

3. B ocrpo3acyuutiBbie TepHobsl Bererauuy (MpH JJIMTEIBHOM OTCYTCTBHU OCAJKOB) PE3yJbTaT
BIIAr03apsIKOBBIX MOJIUBOB MEPUOINIECKH MOXKHO MOIEPKUBATH OPOIIeHHEM HeOombmuMe 1o3amu 1o 10-
15 mm yepe3 2-3 mHs.

4. A3oTHbIE y100pEeHHs JIydllle BHOCUTH IIPU OCEHHEH Biarozapsake. Pa3oBas HopMa MOKET COCTaBIATh
ot 60 1o 80 kr/ra no a.B. [Ipu MOBTOPHOM BHECEHHMH a30Ta 3Ta HOPMa MOXKET OBITh COKpallleHa BiBoe. Hamm
ONBITH B ['0OmiickoM AnTae IMOKa3aJid, YTO PEAKIUSA pacTeHWH Ha MOJO0HYIO0 MEIHOPAITHIO IPOSBISETCS
CHU303€JICHBIM (POHOM TPAHCEKThI Ha MPOTsLKEHUHU 6-8 JIeT mocie mpekpaiieHus OIbITOB.

5. Tlo-BuaMMOMy, HEIUIOXUM CpPEACTBOM TMOBBILIEHUS 3()(OEKTUBHOCTH OpPOIICHHS MOXET OBITh
MOBEPXHOCTHOE BHECeHHE apraja (Cyxoif HaBo3). 3amackl 3TOr0 OPraHWYecKoro ymobpenus B [obu
nmoctaTouHo BenukH. [lomoOHOe ymobpeHne mipoKo MPAUMEHSETCS] Ha OPOIIAeMBIX 3eMJISIX B 0a3ucax 1 oou.

3akioueHne

B paborax 50-60-x romoB mponurtoro Beka oTMeYaiach Ype3BBHIYafHO HHU3Kas YPOXKAWHOCTH MacTOMII
MyCTBIHHBIX crenei — He 6omee 0.5-2 /ra (FOuatos, 1954, 1974; Kanununa, 1974). B xoae HeNpepHIBHBIX
UCCIICZIOBAaHUN Ha TOOMIHCKMX craluoHapax Poccuiicko-MOHTONIBCKONH KOMITJICKCHOH OHOJIOTHYECKOMH
skcrieaunuu B 70-80-x rojmax TOro ke BeKa camble OOJbIINE 3HAYCHHS TOJWYHON MPOAYKIUU (UTOMACCHI
taioke He npesbimand ypous 0.5-3 w/ra (Iycteiausie crenw..., 1981; Kaszannesa, JlaBaxawmi, 1988). U3
MaTepHaioB HACTOALICTO WCCIECAOBAHUS OYEBHIHO, YTO BEJIMYMHA MAaKCHMAIBHOTO YypoKas s
IIyCTBIHHOCTETHBIX SKOCUCTEM HAMHOTO OOJIBIIIE.

WzBectHo, uTo pabotel 50-x romoB ObUIM HeperyspHbiMH. Tem He MeHee, maHHbie 50-80-x romoB
MO3BOJISIIOT TPEJIoNarath, 4To 3TOT IMEpuoJi ObLT B IIEJIOM 3aCyNUIMBBIM B Mpeeiax BEKOBOI'O HIIH
nonyBekoBoro mukna (Cyaun u np., 2003). IMEHHO mpu Takoil IKOJOTHUECKOil 00CTaHOBKE HACTOSIINE
nycteiHabie  dmemMenThl  (Zygophyllum rosovii, Rheum nanum?) mornu mocenuThCss Ha IUTaKOpax B
MyCTBIHHOM CTEMH.

B cBa3u ¢ 20-kpaTHBIM BapbUPOBaHHWEM MPOAYKTHBHOCTH HAa TPAJUCHTE YBIAXHEHHOCTH KOTOIOB
(Tabu. 5) BO3HHKAET TAaKKe BOIPOC O CKPBITHIX pe3epBax e AaTbHEHIIero noBbimeHus. [Ipu nepMaHeHTHBIX
ONTHMAJIbHBIX YCIOBHUSIX YBIQKHEHHWs JepHOBHHBI Stipa gobica cmocoOHBI pa3pacTaThCsi Kak B
HEHTPOCTPEMUTENbHOM (B Ciydae MapTUKYJIALMH), TaK U B IEHTPOOEKHOM HampasieHusX. [logoOHas
TEHJICHIIMS 3aPETUCTPUPOBAHA B OIBITaX C MOJIMBOM. UHCIEHHOCTh MOOETOB HA AEPHOBUHY 66-75 7K3. (Tadur.
4) COCTaBJISET JIHIIb MOJOBHHY TOM BEIMYHMHBI, KOTOPAsi MOJyYeHa HAMU B JPYTHX OIBITAX C TMOJHBOM H
ynoopenusivmu (Criemue, I'yaun, 2000). Pe3epBoM /jisi MOBBIMICHUS TPOLYKTUBHOCTH MOXKET OBITh TaKKe
paspacTaHde MOJYKYCTapHHYKOB M KycrapHuka Eurotia ceratoides, B Tom uucie u 3a CueT HAKOIICHHUS
MHOTONEeTHeH ¢uTomaccel. M, HakoHel, TJaBHBIM PE3epBOM CTaOMIM3alMU NPOLYKIHOHHOTO Mpolecca
SBIISIETCS CEMEHHOE BO30OHOBJICHHE W BEreTaTHBHOE Pa3MHOXKEHHE pacTeHHi. JTa BakHEHInas mpobieMa
BBINANa U3 JOJITOCPOYHBIX HAYYHO-UCCIEI0BATENBCKIX MPOTPaAMM.

K BemyummM dakrtopam cTaOWIM3alid WM ONTHMH3AIMK TPOTYKIIMOHHOTO MPOIecca OTHOCATCS
KOHKYPCHTHbBIC OTHOIIICHHS MEXIy BUAaMHU. [0 Mepe ONTUMH3alUU YCIIOBHH YBIQXXHEHHS DKOTOIOB IO
pe3yabpTaTaM HaIMX MCCIIEeI0BaHUI caMbIM KOHKYPEHTHO ciiaObiM BumoM okasaics Cleistogenes songorica.
K ToMy, 4TO 3MeeBKa HEYCTOWYMBA K BBITANTHIBAHUIO M OTMECYAHWBAHWIO, OHA HE CHOCOOHA BBHIACPXKATH
KOHKYPEHIIMIO BHaualle ¢ BereraTMBHOMOABIKHBIMEH Convolvulus ammanii u Heteropappus altaicus, a
BIIOCJICICTBUH TIPH ONTUMAIBHOW (BO3MOXKHO CYNEPONTUMAJIBHON B OMbBITAX C IMOJMBOM) YBIQKHEHHOCTH H
C TUIOTHOACPHOBUHHBIMU pacTeHusIMHU. C qpyroi CTOPOHBI, MPH pa3pacTaHUM MOCIEeTHIX HE BBIIECPKUBACT C
HUMH KOHKYPCHIMM W BbIMagaeT M3 4ucia copomuHanToB u Convolvulus ammanii. B Toxe Bpewms,
paspactanne mepHoBMH Stipa gobica He MoXer OBITP HEOTPAaHWYEHHBIM H3-32 BHYTPHUBHIOBOM
KOHKYPEHIIUH.

B 3akmioueHue crieAyeT OTMETHTb, YTO pPE3ydbTaThl JBYXJETHHX WCCIEJAOBAHMN TOKAa3alu
YpEe3BBIYANHYIO TIOJBHXKHOCTh OHOMETPHYECKHX U (DUTOICHOTUYECKUX MapaMeTpOB PACTUTEIBHBIX
COOOIIECTB B HENPEPBHIBHO H3MEHAIOLIEHCS 3Konorndeckod oOcTaHoBke. lloaToMy s 3akperuieHus
C/ICTTaHHBIX BBIBOJIOB M JOMYLICHUH HEOOXOIUMO MPOAOIIKEHUE ATUX TIyOOKO MHPOPMAIIMOHHBIX ITOJIEBBIX
pabor.
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THE FEATURES OF DESERTIFIED STEPPES DEVELOPMENT IN MONGOLIA AT THE GRADIENT
OF ECOTOPES’ MOISTENING

© 2004. N.N. Slemnev*, D. Sanjid?, Ts. Khongor?, Sh. Tso00j?

!Botanical Institute of RAS, 197376, Saint-Petersburg, Prof. Popova str., 2
? Botanical Institute of MAS, 210351 Ulaanbaatar, Djukov pr., 77

Mongolian climate, particular in its desert territories, has considerable fluctuations in amount and
dynamics of precipitations. The aim of our investigation was to find scales and trends of vegetation cover
changes in Gobi desert over background of the natural moisture gradient and its expansion by means of
irrigation. The investigations were carried out at the stationary plot Taliin Khotos in the belt of desertified
steppes on the northern plain close to Gurban-Saykhan mountain range (Bulgan somon, Northern Gobi). The
variants and size of the plots were as the following: conserved since 1992 — 0.35 ha, conserved since 2001 —
0.75 ha; watering (1) and watering + nitrogen input (2) were made along transects 2.5 * 20 m. Water
charging was carried out in autumn 2001 and spring and autumn 2002. In variant (1) water doze for one time
was 80 mm; in variant (2) — 60 mm and 210 kg NH4NO3. The peculiarities of the vegetation cover were
studied in their dynamics during 2002-2003; both of them present vividly years of climatic anomalies. Since
May to August 2002 quantity of precipitation was 36 mm (2.5 times lesser than normal), and in 2003 — 150
mm (1.7 times more than normal). The data concerning projective cover and productivity of aboveground
phytomass in various plant communities are shown in the table.

Table. Projective cover and productivity of vegetation in the research plots.

Year Control Conserved Conserved Watering Watering +

since 2001 since 1992 nitrogen
2002 11/96 13/135 19/474 22/658 21/683
2003 19/451 25/542 65/1036 30/770 45/767

Note. Projective cover (%) is before the slash, phytomass (kg/ha) is after the slash.

At the gradient of ecotopes’ moistening all the other qualitative and quantitative parameters of growth,
development and structure of plant communities vary in similarly wide range. Up to one third and more of
the community’s floristic composition of desertified steppes can be in inactive condition under the drought.
Out of this number about a half belongs to monocarpic herbs. However, in dry years other life forms of
plants can rest: dwarf subshrubs, sod forming, rhizome, soboliferous polycarpic herbs. Conserving and
hydrological regime varying lead to considerable changes of phytocoenotic positions of species. Sod forming
dominant plants Stipa gobica and Allium polyrhyzum are the most stable under any ecological conditions.
Phytocoenotic position of other species varies widely under contrast moistening conditions and depends on
their competition power. This and other results of our investigations allow us to conclude that in arid Gobi
conditions conservation, watering and fertilization are the cardinal means for modeling and prognosis of
fluctuational changes of structure, living condition and stability of plant communities inhabiting desertified
steppes.
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Peoaxyusi  ocypnana  «Apuonvie sxocucmemovr» u Cexyusi «I[Ipobremvl uzyuenusi apuoHbix
aKocucmem u 0O0pvbvl ¢ onycmuviHugaruem» Hayunoeo Cosema Omoenenus obweu obuonoeuu PAH
cepoeuno no3opasisiom yueno2o - nycmuinoseda Enusasemy Anexceesny Bocmokoey ¢ obuneem u
JAcenarom el Kpenko2o 300p08bsi, CHACMbsL U HOBbIX MEOPYECKUX YCnexos!

EJIN3ABETA AJIEKCEEBHA BOCTOKOBA

EnuszaBeta  AjekceeBHa BocrokoBa —  mokTop
reorpadM4ecKux Hayk, Ipodeccop, 3aciyKeHHbIH paboTHUK
reonesnn u kaptorpaduu Poccum — B 1993 r. HarpakmeHa
30J10TOH  MeJanblo UM. I[MOJIKOBCKOTO 3a BBIJAIOLIUECS
MIOCTHKCHHUS B OOJIACTH M3YYCHHS U  HCIIOJIb30BaHUS
KocMuueckod wHpopManuu. SBnsercs IloueTHRIM wWieHOM
Pycckoro reorpaduyeckoro odriecTsa.

EnuszaBera AnekceeBHa IIMpOKO u3BecTHA B Poccun u 3a
ee TpeleraMH Kak OCHOBaTelb MeTona JaHaadTHOH’
WHJIUKAIMA W Kak  KpPyNHEWIIMHA  CHelUaIucT  IOo
JTUCTAHIIMOHHBIM METOJAaM H3YUYCHHUS 3€MHOM MOBEPXHOCTH,
JKOJIOTUYECKOMY KapTorpadUpoBaHUIO ¥ TI0 Tpodieme
OIlyCTBIHUBAaHUS.

Hayunoe TBOpuecTBo Emnm3aBeTa AjeKCeeBHBI COYETaeT
TaJaHT WCCIEAOBATENII C HE3ayPSAHBIM TPYIOTHOOHEM,
TPYIOCIIOCOOHOCTBIO, BBICOKOW TPeOOBaTEIHHOCTHIO K cede,
MOPA3UTENIbHOM CKPOMHOCTBIO u MTOCTOSTHHOM

MPUYACTHOCTHIO €€ KU3HHU U PabOThl K COBPEMEHHBIM HayYHO-TIPAKTUYECKUM IpobiiemMam. Beero 3a Bcro
HayudHyr JesrenbHOcTh E.A. BocTtokoBoii omybmukoBano okono 400 pabor. Cpenn HHX yXKe CTaBIIUE
KJIACCHYECKUMHU MOHOTpa(uu 110 WHANKAIIMOHHBIM METOJaM HccienoBaHui «['eoboTaHnIecKine METOIbl
MOMCKOB MOA3EMHBIX BOX B 3acyunutuBbix obOmactsax Coserckoro Coro3a» (1961), «OcHOBBI
UHIUKAIMOHHONW TeoboTannkm» (1961), «BBemenue B MHIMKANHOHHYIO reobotanuky» (1962) u mp.,
HalMCaHHbIC KaK JIMYHO, TaK M B COABTOPCTBE C KOJUIETAMH - HW3BECTHBIMH YYCHBIMH BHUKTOPOBBIM
Cepreem BacunbeBnueM, BoponoseiM Amnatonmem ['eoprueBmduem, BeimuBkuabIM —JIMUTpHEM
AmutpueBuuem u ap. EnmzaBera AnexceeBHa cTanga OJHOM M3 MEPBBIX MPUMEHSTH IUCTAHIIMOHHBIE
METOJI U OCHOBHOE COJIEpKaHHE €€ WCCIICJJOBAaHWH B ITOM HAIlpaBICHWH OTPAKEHO B MOHOTpadusx:
«/crionp30BaHUEe  aIPOKOCMHUYECKHMX (OTOCHUMKOB TIPH THIPOTEONOTHYECKHX HCCIEAOBAHUAX B
nycteiasax» (1980), «KapTtorpadupoBanie M0 KOCMHUYSCKHM CHUMKAM W OXpaHa OKPYXKAIOIICH Cpebi»
(1982) u mp.

EnmnzaBera AnekceeBHa 00namaeT yAMBHUTEIBHBIM JapoOM YBJICUEHHOCTH W O3TO, HApALy C
SHIUKIIONICANYSCKIMI HAyYHBIMH 3HAHUSMH M yMEHUEM IIEAPO NEIUTHhCS WMH, IPHUTIATUBACT K HEH
MOJIOZIBIX HCclenoBaTencii. Ero moArotoBieHsl 0ojee NBYX NECATKOB KAaHIUAATOB U JIOKTOPOB HAyK,
Hanucano yuebHoe mocobue «JlammmadTras sxoaorus» (2000, coBmectro ¢ I1.J1. T'yHUHEBIM).

B mnacrosmee Bpems EnnzaBera AjekceeBHa SBIISETCS BEAYUIMM HAy4YHBIM COTPYJIHHKOM B
JlaGopaTopuu 3KOJIOTUU apUIHBIX TeppuTopuii MHCcTHTyTa Tpobaem skonoruu u sBoimonuu PAH. Ona
€XEroJTHO BhIE3KaeT Juia cOOopa TOJNEeBBIX MaTepuasioB B MOHToiMio W BypsATHIO M ee COBpeMEHHbIE
MyOJMKAIMK TTOCBSIIEHBI 3TOMY perroHy: «Oxpana skocucteM Buytpenneit Asun» (1998, coBmecTHO ¢
I1.14. l'ynusbiM 1 E.H. MatiomkuHbIM), TOTOBUTCS K NEYaTH KOJUICKTUBHAS MOHOTpadus «IKOCUCTEMBI
Oacceiina CeneHrm».
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Editorial board of the journal “Arid ecosystems” and Section ““Problems of arid ecosystems and
combat against desertification” Scientific council Department of general ecology Russian Academy of
Sciences congratulate heartily the Elisaveta Alekseevna Vostokova on her anniversaries and wish sound
health, happiness and new creative successes!

ELISAVETA ALEKSEEVNA VOSTOKOVA

Elisaveta Alekseevna Vostokova — doctor of geographic sciences, professor, Honored Geodesy and
Cartography’s worker of Russia — in 1993 was rewarded with gold medal named after Tsiolkovskiy for the
outstanding achievements in investigations and applications of cosmos information. She is an honored
member of Russian Geographic Society, is widely known in Russia and beyond the boundaries as a
founder of landscape indication method and as outstanding specialist in remote sensing land exploration,
ecological cartography and problems of desertification.

Elisaveta Alekseevna’s scientific creation combines explorer abilities with outstanding diligence, high
demand to her own work, striking modesty and permanent participation of her life and activities to modern
science and practical problems.

During her scientific life VVostokova has published about 400 works, including “Indication methods
for ground water search in arid regions of the USSR” (1961), “The bases of indication geobotany” (1961),
“Introduction into indication geobotany” (1962), and other monographs written both by herself and with
co-authors, known scientists: Viktorov S.V., Voronov A.G, Vyshyvkin D.D., which have become basic
among indication concept publications. Elisaveta Alekseevna is among those who first use remote sensing
methods and main results of her investigations in this field are shown in monographs: “Aerial — space
images application in desert hydrological investigations”(1980), “Mapping on the base of space images
and environment protection” (1980) etc.

Elisaveta Alekseevna has an amazing gift of enthusiasm that along with her encyclopedic knowledge
and ability attracts young scientists. She has supervised more than 20 PhD theses and together with Gunin
P.D. published textbook “Landscape ecology” (2000).

Nowadays Elisaveta Alekseevna is leading scientific worker in the Laboratory of arid territories’
ecology in the Evolution Problems Institute of RAS. Every year she takes part in expeditions to Mongolia
and Buryatia and her latest publications are devoted to this region: “Preservations of Inland Asia
ecosystems” (1998 with Gunin P.D. and Matiushkin E.N.), and collective monograph “Selenga basin
ecosystems» is preparing to publication.
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ATAZKAH I'EJIBJIBIEBUY BAGAEB
(x 75-1€THIO CO THSI POKIEHHUS)

Hcnonuunocs 75 netr co AHS POXKACHHSA M D5 JeT Hay4YHOH,
MEeIarorn4eckoi ©  OOLIECTBEHHOH JAEATENbHOCTH OJHOMY U3
BEAyIIUX IyCTHIHOBEOOB W OPraHU3aTOpOB HAayKd AramxaHy
I'enbapieBuay babaeny.

A.T. babae pomuncs 10 mas 1929 r. B Typkmenucrane (T.
Mape). B 1949 r. okoHumn reorpaduueckuii  (paxkyiabTeT
TypKMEHCKOTO TOCyIapCTBEHHOTO YyHUBepcuTeTa HUMeHH A.M.
I'opbkoro. byayun CTyZeHTOM M acIMpaHTOM, Y4acTBOBaJI B paboTe
MHOTHX KOMIUIEKCHBIX OKCIEIWLWH, BO3TIAaBISEMbIX TaKUMHU
KPYIHBIMH ~ reorpadaMd W NyCTHIHOBEJAaMHM,  H3YyYaBLINMHU
MPUPOJIHBIEC YCIOBUS MyCTHIHU KapakyMbl B CBSI3U C X OCBOCHHEM,
kak ML.IIL. Iletpos, B.H. Kynun, W.II. I'epacumos, b.A. ®enoposuuy,
H.T. Heuwaena, C.1O. I'ennep, B.A. KoBna. Aramkan ['enpasieBuy -
JMIOCTOWHBIN W OJaroJapHBI YUCHUK ITHX 3aMeYaTelIbHBIX YUEHBIX,
NEepeHsIBIINA ~ OT HUX  0€33aBeTHYI0  TNPENaHHOCTh  Hayke,
OecnpenenbHy0 JIO00OBb K MPHUPOAE MYCTBIHM U HEOHOJIUMOE
XKEJIAHWEe H3y4aThb 3aKOHOMEPHOCTH (DOPMHUpPOBAHUS M PA3BUTHUS
MECYaHO-ITy CTBIHHBIX JTAHAIMA(TOB.

B 1953 r. B JleHHHTpaACKOM TOCYAapCTBEHHOM HEIUHCTUTYTE
um. AWM. Tepuena A.I'. babaeB 3ammruia KaHAHIATCKYIO
guccepranmuio u g0 1959 1. 3aHMMancs  eAaroruveckoi

JESITENbHOCTBIO B JIOJDKHOCTSIX JOLIEHTA, 3aB. Kadenpoil reorpadguu TypKMEHCKOTO TOCYHHBEPCHUTETA HM.
A.M. T'oppkoro, He npekpamias U3y4eHus necuanblx MaccuBoB Cpenneil A3uu. Pe3yiabTaTbl MHOTONETHHX
WCCIeNOBaHUN TeckoB TypKMEHHCTaHa JIeTIM B OCHOBY JOKTOpckoid muccepranmmu A.I. babaesa
«[Ipuoazucueie meckun TypKMEHHCTaHa W HMX XO3SHCTBEHHOE OCBOCHHWe», 3amuinéHHoil B 1968 r. B
Wnctutyte reorpadpuun AH CCCP.

C 1960 r. on 40 et Bo3rnaBsuT MHCTUTYT IMyCTHIHD B T. Amixa0aje U ¢ 3TOTO BPEMEHHU ITOJTHOCTHIO
MOCBSITUI ce0s OpraHM3allié HayudHBIX HccienoBaHuil mycTeiHb CCCP, pa3BEpTHIBAHMIO MEXITyHApPOIHBIX
HAYYHBIX CBsI3€eH MO MpoOieMe MyCThIHb K COOCTBEHHBIM HCCIICOBAHUSAM T10 STOH MpodiieMe.

A.I'. babaeB, kKaK OAMH M3 KPYMHEHWIIMX YYEHBIX-IIYCTHIHOBEAOB MHpPA, OCYLIECTBIISUI PYKOBOACTBO
psmoM MexayHaponHbix npoektoB 1o ymanu FOHEIL, FOHECKO, ®AO, KA u mpyrux opraHu3anui
cuctemsl Opraam3aruu O0bequnHEHHBIX Haruii.

Pe3ynbpTaThl €ro MHOTOJIETHUX HCCIIeN0BaHui n3noxeHsl B 6onee uem 300 myOnukanusx, B 4aCTHOCTH B
TakuX (pyHIaMeHTalbHBEIX paboTax kKak «OasucHble Tecku TypKMeHHCTaHa M IyTH MX ocBoeHus» (1973),
«[Tycteian CCCP Buepa, ceromusi, 3aBtpa» (1977), «Onbit 60ps0bI ¢ omycThinnBanuem B CCCP» (1981),
«Omnbir CCCP B ocBOGHUH IyCTHIHB M 00pb0e ¢ omycThiHuBanuem» (1984), «Ob6necenne myctoiap» (1985),
«[lycteiu» (U3 cepun «IIpupoma mupa» (1986), «IIpobdnemsr ocBoeHus mycThiHb» (1995), «IIpobremMsr
OCBOCHHMS apUIHBIX 3eMenb» (Ha aHri. s3., 1996), «[Ipobiembl mycThiHb U ONMYCThIHUBaHUS B LIeHTpaibHO#
Azum» (Ha aHri. s13., 1999) u 1p. B Hux pa3paboTaHbl TEOPETHYESCKUE TTOJIOKEHUSI CEIbCKOX03SHCTBEHHOTO
U TPOMBIIUIEHHOTO OCBOCHHUSI IYCTBIHHBIX TEPPUTOPHHA CTpaHBl, H3JIOKEH HOBBIH HOAXOI K OXpaHe
IIyCTBIHHBIX 3KOCHUCTEM, HX PpalMOHAJIbHOMY MWCIIOJIb30BAaHHIO, JlaHA OLIEHKAa COBPEMEHHOI'O COCTOSHUS
MPOIIECCOB OITyCTHIHUBAHHMS APUIHBIX TEPPUTOPHIA.

MHororpanHa Hay4Has u oOmiecTBeHHas peareinbHocTh A.I. babGaeBa: c¢ 1965 r. oH wunen-
koppecrionzieHT Akagemun Hayk TCCP, ¢ 1970 r. - mpodeccop, 1975 r. - akagemuk AH TypkMmeHucTaHa; ¢
1976 r. - unen-koppecnonaeHt Axkagemun Hayk CCCP (PAH); ¢ 1975 r. on B Teuenue 17 nieT - mpe3uieHT
AH Typkmenucrana. OH Taxke SIBISETCS MHOCTPaHHBIM wieHoM Poccuiickoil AkaieMuM eCTeCTBEHHBIX
Hayk; [louérHeiM wieHom Axamemuu Hoochepbl Poccuiickoit deneparun, JleHCTBUTENBHBIM HYIEHOM
Hcnamckoit Akanemun Hayk, Hpro-HOpKCKO# akageMuu.

Co st ocaoBanus B 1967 1. u 1o 2000 r. Aramkan ['enbabieBUY IMaBHBIN peJaKTOp HAYYHOTO KypHaia
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«[IpobneMbl 0OCBOCHHS Iy CTHIHBY.

A.T'. babaery B 1979 r. npucBoeHo MouY€THOE 3BaHWE «3aCITy>)KEHHBIH JEATeNhb HAYKH U TEXHHUKU
Typkmenucrana», B 1981 r. npucyxaena ['ocynapcrsennas npemusi CCCP B o6nact Hayku 1 TexHUKH. OH
naypeaTt MexXIyHapoaHbix mpeMuit um. A. Kapruuckoro (I'epmanus) u um. Jx. ITuna (CILA).

V Aramkana I'enbapleBiua MHOTO YUYEHUKOB U mocienoBareneil. bonee 30 4emoBek 3alUTHIIN MO €r0
PYKOBOJICTBOM JIOKTOPCKHE M KaHIUAATCKHE AUCCEPTAIIH.

Cepneuno mno3zapaBisisi AramkaHa [enpapleBUYa CO CIIaBHBIM FOOWJIEEM, YUEHBIE-IIyCTBIHOBEIbI
XKEJIAl0T €My YCIIEXOB B HAayKe, 3[0POBbs, CIACThsI U MHOTHUX JIET IJIOJOTBOPHOTO TPYAA.

AGADJAN GELDYEVICH BABAEV
(toward 75 anniversary)

A.G. Babaev was born on the 10-th of May in 1929 in Turkmenistan. In 1949 he graduated from
Geography department of the Turkmenistan State University. Being a student and Ph-D student, he took part
in many geographical expeditions under guidance such great Russian geographers as M.P. Petrov, V.N.
Kunin, I.P. Gerasimov, B.A. Fedorovich, N.T. Nechaeva, S.Yu. Geller, V.A. Kovda. Agadjan Geldievich is a
worthy pupil of those famous researchers. He took over their devotion to science and love to nature of
deserts.

In 1953 A.G. Babaev defended his Ph-D thesis and till 1959 taught students in the Turkmenistan State
University studying at the same time sand areas of Middle Asia. The results of long-term investigations of
deserts made up the base of his Doctoral thesis “Turkmenistan sands surrounding oasises and their
management” (defended in 1968).

Since 1960 he was for 40 years the head of Institute of Deserts in Ashgabat and devoted himself
completely to organizing scientific researches in desert lands of USSR. A.G. Babaev also has lead some
international projects in the frame of UNEP, UNESCO, FAO, EKA and other organizations of UNO.

His scientific findings A.G. Babaev published in more than 300 works where theoretical foundations of
agricultural and industrial management of deserts, a new approach to their protection are presented and a
valuation is made for contemporary state of desertification processes in arid territories.

Since 1964 A.G. Babaev is a member of Turkmenistan Academy of Sciences, since 1970 — professor,
since 1975 — academician of Turkmenistan Academy of Sciences, and since 1976 - a member of Soviet
(Russian) Academy of Sciences. He is also a member of international scientific academies.

In 1967 — 2000 Agadjan Geldievich was a redactor-in-chief of scientific magazine “Problems of deserts
management”.

A.G. Babaev is a laureate of international prize named after A. Karpinsky (Germany) and J. Peel (USA).
He has many disciples. More than 30 people defended under his leadership their thesis.

Scientists congratulate Agadjan Geldievich with his glorious anniversary and wish him success in
science, good health, happiness and long years of fruitful work.
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JINP BACUJIBEBUY ’KUPHOB

(k 75-1€THIO CO THSI POKIEHUSI)

Wcnonumioch 75 5neT WM3BECTHOMY POCCHUIICKOMY 300JI0TY,
KPYITHOMY CIEUUaJHCTy B OOJACTH OSKOJIOTUH KOIIBITHBIX,
OXOTOBEICHUS, OXpaHbl MPUPOABI U 3aTIOBEJHOTO JIeNa, a TaKKe
MEAWIMHCKON OMOJIOTHH, MOKTOpY OWonormdecknx Hayk Jlupy
BacuiseBuuy XKupHoBy.

Jlup BacunweBuu poamics 7 mas 1929 r. B moc. KamenikoBo
Brnagumupckoit obmactd 1 B 1936 r. mepeexana ¢ poaUTEIsIMH B
Mocksy.

B 1951 r. 3akoHUMJI OHONOTO-XHMHUYECKHH (aKyIbTeT
MOCKOBCKOTO TIETarOTHYECKOTO TOPOACKOTO HMHCTUTYTa WM.
[ToTéMKHHa, I/Ie €ro YYUTEIIMH ObUIM TaKUe U3BECTHBIC YUEHbIC-
3oosoru kak A.I'. bannukos, C.M. Ornes, C.C. Typos. Ilocne
okoH4aHus MHCTUTYTA 6 NET paboTall B IPOTUBOYYMHOHN CHCTEME
B Kaszaxcrane u Tamxkukucrane, a B 1957 r. mo npuriaiieHuio
A.I'. bannukoBa Beie3KaeT B KamMbIKHIO JJIs1 U3yYECHUS CAUTaKOB.
[To nToram TpExJIETHUX KPYTIIOTOINYHBIX HAOIIOMAEHUH 32 3TUMHU
KUBOTHBIMH OBUTH TIOJTYyYeHBl YHUKAIbHbIE MaTepuanbl, Ha 0aze
koTopbix JI.B. YKupHoBbiM B 1961 T. OblIa yCHENIHO 3alUIlcHA
KaHJUaaTcKas auccepranus, a B 1963 1. ¢ ero yyactuem BhIILIa
mepBasi MoHorpadus «buonorms cairaka», B 1967 T.
nepeBeicHHas Ha aHTJIMHACKUH SI3bIK.

C 1965 mo 1978 rr. Jlup BacunbeBuu 3aHuMaercs
MpoOJIeMOoll OXpaHBl PEAKUX BHIOB B KAdeCTBE 3aB. CEKTOPOM OXpPAaHBI PEIKHX MIICKOMUTAIOIINX B
nmabopaToOpuu OXpaHbBl TPUPOALI W 3amoBemHoro xaena mnpu llpesmmuyme AH CCCP, a 3arem mnpu
MuHncenpxo3e. B 3TOT meproa oH MpUHUMAET aKTHBHOE ydacTHE B MOATOTOBKE NBYX m3nanuii «KpacHoi
Kunru CCCP», kak pejakTop U COCTaBUTENIb OYEPKOB MO PEAKUM MIIEKOTUTAIOIIHM.

C 1979 mo 1985 rr. 3aBemoBan kadeapoii 300J0THH B MOCKOBCKOH CEThCKOXO3SHCTBEHHOW aKaJIeMHH
M. K.A. Tumupsizesa, T1ie UuTal Kypc JeKIUHA 10 300JI0THH U OXpaHe MIPUPOIBL.

JI.B. J)KupHOB - HEYTOMHUMBIH MyTemIECTBEHHHK. KpomMe MHOTOUMCICHHBIX W JUINTEIBHBIX TOJIEBBIX
pabor Ha OeckpaiiHux mpoctopax Poccum, Cpenmneit A3um m Kaszaxcrama oH MHOTO pa0oTall Takke B
Mouronuu u Kutae. Tak, ¢ 1977 nmo 1982 rr. o y4acTBoBaJl B paboOTe MO MEKIYHAPOTHOMY IPOCKTY
«}OHDII» B 0bpazoannu camoro kKpymHoro B EBpasun bonbmioro ["obuiickoro 3amoBemHnka B MOHTOIUH.
ITo pesynbraTaMm paboThl Oblla HM3aHA HA PYCCKOM U aHTIHICKOM s3bikax (B coaBTopctBe ¢ B.O.
WnbuackuM) MoHoTpadus «bombimoii I'oOHICKHI 3aMOBEIHUK - YOEKHINE PEIKHX JKMBOTHBIX ITyCTBIHB
Llentpanbroii Asun» (M., 1985, 1986 rr.)

B 1986 r. JI.B. XKupHOB 3a1IuTHI JOKTOPCKYIO AuccepTannio «KonbITHbIE apuaHbIX 30H EBpazum».

C 1985 mo 1989 rr. paboran 3amectuteneM aupekropa mo Hayke BHUU oxpanst mpupomsr MCX
CCCP, rae KypupoBaJl HAy4YHOE HalpaBJIeHNE TI0 OXPaHe IKOCHCTEM KUBOTHOTO M PACTUTEILHOTO MUpA.

C 1989 r. mo nHacrosmee Bpemsi padOTaeT B JOJDKHOCTH BEAYLIErO HAyyHOrO COTPYJHHMKA B
nabopaTopuu SKOJIOTHH apuaHbIX Tepputopuiit U193 um. A.H. CeBeprioBa PAH.

Ilepy Jlupa BacwmmbeBmua npuHAmIekar (yHIaMEHTAIbHBIE PabOTHI B OOJIACTH TEOPETHUCCKOW M
MIPAKTUYECKOW 300JI0THH, METOAOJIOTUH U MPAKTUKA PabOTHI MPOTHBOYYMHBIX CTaHIMM, KOMIUIEKCHOTO
W3yYeHUs] OWOJIOTUH, 3KOJIOTHH, JTOJOTHH W TeorpadMu KPYMHBIX ITPOMBICIOBBIX MIIEKOTHTAIOIIHX,
pa3paboTKH OCHOB 3amoOBeTHOTO Jena. M3manapie MOHOTpaduH, MOCBIIMEHHBIE CaliTaKy W APYTUM PEeIKUM
J)KUBOTHBIM EBpa3um, SBISIOTCA HACTOJIBHOM KHUTOW IJIST BCEX CIEHUAINCTOB, pa3padaThIBAIOIINX
OMOJIOTUUECKHE OCHOBBI COXPaHEHHUS OTHENBHBIX BHJOB KPYIHBIX MIICKOMUTAIOUIMX. Y HEro MHOTO
YYEHUKOB U TOCIIE0BATENEH, YCIEIIHO 3alUTHBINNX KaHIUIaTCKAE UCCEPTAIIH.
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Xupros JI.B. HEOJHOKpAaTHO MPEACTAaBISLT POCCHUICKYI0 HayKy Ha KOHTPEccax M CHUMIIO3MyMax 3a
pyoexom: Ounmsinaus (1967), Uuauns (1969), Opanuus (1972, 1987, 1991), Kanana (1972), CILA (1977),
Yexocnosakus (1978), [Monpima (1987), Isenus (1988), I'epmanus (1993), Monromnus (1974, 1979, 1981 u
ap.).

Bonwsmryro paboty Jlup BacwibeBrd mpoBOAWT M HA TOMPHIIE HAYIHO-OOIIECTBEHHOW ACATCIHHOCTH.
OH - uneH Hay4yHO-TexHHUYeckoro CoBera Accommanuu «PocoxoTpbrl00I0BCOI03a», MEKBEIOMCTBEHHOMH
KOMHCCHH TI0 COXpaHEHHUIO caiiraka MuHcenbpxo3a P®, uieH ceKknuu mo peAkuM MIIEKONHTAIOMIUM IpU
Munnpupoje PO.

B 2002 r. JI.B. XXupHoBy mpucBO€HO 3BaHHME «3acily’)KEHHbIH pPaOOTHHK OXOTHHYBErO XO3SHCTBA
Poccun».

Cgoii robunet Jlup BacuibeBnu BcTpeyaeT Ha rpeOHE TBOPYECKHX ITOMCKOB, 32 KOTOPBIMH - HOBBIE
IUIaHBI U TIePCHEKTUBHI. Koulern n Apy3bst KeIaloT JOPOroMy I0OWISpY YCIIEIIHOTO OCYIIECTBICHUS ITHX
IUTAaHOB, KPEMKOTO 3[0POBBS, HEHCCIKAEMOTO ONTUMH3Ma, a TaKKe 3KOJOTMYECKOro MPOLBETaHHS BCEX
00OBEKTOB €ro HAYyYHBIX UCCIIECIOBAHUI.

LIR VASILIEVICH ZHIRNOV
(toward 75 anniversary)

L.V. Zhirnov was born on the 7-th of May in 1929 in Vladimir district and 7 years later moved with his
parents to Moscow.

In 1951 he graduated from Biological-Chemical department of Moscow Pedagogical Institute where his
teachers were well-known zoologists A.G. Bannikov, S.I. Ognev, S.S. Turov. Then L.V. Zhirnov during 6
years worked at anti-plague system in Kazakhstan and Turkmenistan, and in 1957 came to Kalmyk Republic
to study antelope saiga. Having received unique data on these animals, L.V. Zhirnov in 1961 successfully
defended Ph-D thesis, and in 1963 with his partition a monograph “Antelope saiga biology” was published
(English edition 1967).

In 1965 -1978 Lir Vasilievich worked at solution of rare species protection problems as a chief of a
sector in the Laboratory of nature conservation. During that period he actively worked at “Red Book of
USSR” redacting and composing articles on rare mammals.

Since 1979 till 1985 L.V. Zhirnov headed Zoology department in Moscow Agricultural Academy and
read lectures on zoology and nature conservation.

L.V. Zhirnov is a tireless traveler. Beside of many long field studies in Russia, Middle Asia and
Kazakhstan he worked in Mongolia and China. For instance, in 1977-1982 he took part in working out the
international project UNEP to create the Big Gobi nature reserve, which is the biggest in Eurasia.

In 1986 L.V. Zhirnov defended Doctoral thesis “Ungulate animals of arid zone of Eurasia”.

In 1985 - 1989 L.V. Zhirnov worked as a director deputy in All-Soviet Institute of nature conservation
where supervised studies on conserving ecosystems, animals and plants.

Since 1989 up to now he is a senior researcher in Laboratory of ecology of arid territories, Institute for
Problems of Ecology and Evolution RAS.

Lir Vasilievich has fundamental works in the field of theoretical and applied zoology; methodology and
practice of anti-plague stations; complex study of biology, ecology, ethology and geography of big trade
mammals; fundamentals of nature conservation. His monographs about antelope saiga and other endangered
Eurasian animals are reference books for specialists working out biological principles for protection of
different species of big animals.

L.V. Zhirnov many times represented Russian science abroad. He visited Finland (1967), India (1969),
France (1972, 1987, 1991), Canada (1972), USA (1977), Czechoslovakia (1978), Poland (1987), Sweden
(1988), Germany (1993), and Mongolia (1974, 1979, 1981).

Lir Vasilievich also carries out social activity. He is a member of the scientific council of the Russian
Hunting Fishing Union; of committee for antelope saiga protection under Russian Ministry of Agriculture; of
section on rare mammals under Ministry of Nature Conservation.

Colleagues and friends wish L.V. Zhirnov to successfully realize his creative plans, have good health
and optimism as well as ecological prosperity for all objects of his scientific researches.
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BJIAAUMUP UBAHOBHY IIbSAHKOB
(31 mapTa 1954 r. — 1 ¢peBpans 2002 r.)

1 ¢espans 2002 1., Bo BpeMsi oOdepeqHOH HaydyHOH
KOMaHIUPOBKH B I'epManmio, Ha 48-M rofy *KU3HH CKOHYAJICS
BBIJAIONTHICS (PUTOPU3NOIIOT, JOKTOP OMOIOTHYECKHX HayK,
npodpeccop Bmagumup HBanoBuu IlbsHkoB. Bnamgumup
VBaHOBHMY yIIeT U3 KU3HHU HA IIMKE CBOEH HAyYHOU Kaphephl,
B CAMOM PAacCLBETE TBOPUECKUX CHUIL.

B.W. IIesakoB pommincs 31 wmapra 1954 r. B T.
[epBoypanbcke CBepanoBckoii 0b61acTu B cembe pabouero. B
1971 r. OKOHYHII CPENHIOK MIKOMY. YKe B IIKOJIBHBIE TOABI Y
HEro He OBbLIO COMHEHHMI OTHOCHUTEIILHO CBOEH Oymyiien
npodeccun. B 1976 r. B.M. IIbIHKOB ¢ OTIMYMEM OKOHYHI
Ononoruyeckuil (haKyJIbTeT YPaJbCKOTO TOCYHHUBEPCUTETA U
HOCTYIIWJI B OYHYIO acCIMpaHTypy Ha Kadenpy ¢usuonoruu
pacrenuii k mnpodeccopy A.T. MoxkponocoBy. C 3roii
kaeapoii ObuIa TECHO CBs3aHa BCS €r0 MOCJIEAYIOIIAs KU3Hb.
3mech OH TIpomieNn IMyTh OT acCHCTeHTa 10 mpodeccopa,
3aBeAyIONIEro Kadeapoi.

ITo pesynbraTam uccinenoBanuii B Apktuke B 1982 T.
B.1. IIpsHKOB 3amUTHI KAaHAWAATCKYIO AHUCCEPTALUIO Ha
TeMy «/leiicTBre TemmnepaTypsl Ha (POTOCHHTE3 U METabOoIN3M
yriaepoja y pacTeHMH pa3HBIX KIMMAaTHYECKHX 30H». YXKe B
paHHUX pPadoTax MNPOCIEKHUBACTCI OCHOBHOE HalpaBiCHHE €ro Oyaylueil HayyHOH [NesTeIbHOCTH —
u3ydeHne (QHU3HOJIOTUYECKUX TPHUHIMUIOB  JKOJOTHYECKOTO0 H  KIMMATHYECKOTO  pachpeseeHus
pacTUTETHHOCTH.

B 1980-¢ rr. B.U. IIbsiHKOB opraHu3yeT HCCIEJOBaHHS MO BIUSHHUIO KIMMAaTHYeCKUX (AKTOpOB Ha
(u3HOIOrNYecKre MPOIeccH pacTeHnii B apuaubix paitonax CCCP — mycreimsx Kapakymer (1977, 1984-
1986, 1992) u Keeukymsr (1985-1988), zamoBennnke «Turposas Oamka» (1985-1989). B stu romsr oH
aKTHBHO M3y4all (hU3HOJIOTHYECKHE U OMOXHMHUYECKHE OCOOCHHOCTH M TeorpauuecKkoe paclipocTpaHeHHe
Cy-pactenuii. J{pyrum HampasieHHeM ObIIO HccieqoBaHHE (HU3NOJIOTMYECKUX MEXaHU3MOB amantauui Cs-
pacTeHHi K 3acyxe, 3aCOJICHHIO U BBICOKUM TEMIIepaTypam.

Pe3ynpraroM MHOTOJIETHHX HCCIENOBAaHWM pacTeHUil pa3HBIX OOTaHWKO-reorpapuyecKux 30H cTrana
pa3paboTKa KOMILJIEKCHOTO IOAXOAA K PELICHUIO MPOOJIeMbl 3KOIOTNYecKOl audepeHnnaniy pacTeHHH,
OCHOBAaHHOTO Ha aHAJIHN3€ CTPYKTYpHO-(YHKIHMOHAIBHBIX IPU3HAKOB (DOTOCHHTETHYECKOIO ammapara. JTH
(dyHIaMeHTabHbIC WEU HAIUIM CBOE OTPAXKEHUE B JOKTOPCKOH muccepranuu «Poib GoToCHHTETHYECKOI
(yHKUIUH B afanTaluy pacTeHUH K YCIOBHUSIM CPEAbI».

OcHOBBIBasICh Ha (PU3UOIOTUUECKUX AaHHBIX, B.M. IIbSHKOB NMpeasioxuia cxeMy OCBOCHHUS PaCTEHUAMHU
3KCTpaapuaHbIX Teppuropuii EBpasuu 3a mocneanue 50 muH. jetr. Ero paboThl MOXXHO pacIiCHMBATh Kak
CYUIECTBEHHBI BKJIaJA B YTOYHEHHE IAaTUPOBKU NpoucxoxieHus C,-CHHApOMa B Xo0Je TJI00aJbHOTO
9BOJIFOLIMOHHOTO MpoIecca.

B 370 e BpeMsI OH IpHUCTyNaeT K Pa3BUTHIO TEOPUH (YHKIHMOHAIBHBIX TUIIOB pacTeHnil. CoBpeMeHHas
pa3paboTka HaJBHIOBOH CcXeMbl Kiaccudukaimu pactenuii (tunosnorust Pamenckoro-I'paiima) 1o
(YHKLMOHAIBHBIM BapHaHTaM HX aJaNnTalMd K SKCTPEMaJbHBIM YCIOBHUSIM OKPY)KAIOLICH Cpelpl SBISAETCS
TIAaBHOW HAay4HOH 3acimyroit mpodeccopa B.W. IIesaKOBA.

B 1990-e rr. B.U. [IpsHKOB aKTUBHO BKJIIOUWIICS B pellieHHe NpoOiieM, CBS3aHHBIX C TI00aTbHBIMU
W3MEHEHUSIMH NIPUPOIHOM Cpellbl U KIMMAaTa, UCTIONB3Ysl OoraThliil apceHall TeOpuH (QPyHKIHOHATBHBIX THIIOB
pacrenuii. M ObLia mpeasiokeHa uepapxudeckas cucreMa (yHKIHMOHAJIBHBIX THIIOB OOpealbHOM 30HBI Ha
OCHOBE HX  Mopdosorum B COYETAaHMH CO  CTPYKTYpHO-OMOXMMHYECKHMH  IIOKa3aTeNsIMU
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(dorocuHTeTHUECKOTO amnmapara. PasHooOpasue »Tux THNOB un3ydanocb B.W. IlbsHKOBBIM B X0z€
skcnenunmii 1993 u 1999-2001 rr. Ha BypsiTo-MOHTOJIECKOM TpaHCEKTE MPOTSHKEHHOCTHI0 0K0J10 1500 kM.

B mnocnemHue roasl cBoeil xku3HM Biagumup HMBaHOBHY BIUIOTHYH) TNOAXOJUT K BBIACHEHHUIO
(U3MOIOTNYECKUX OCHOBAHWH HAIBHIIOBOH KiacCH(UKAMKM BUAOB IO THUIIAM SKOJOTHUECKHX CTPATEruil U
9BOJIIOIIMOHHOM afanTanuy K KIMMaTu4eckoMy cTpeccy. OIHNUM U3 BBLAAIOLIMXCS PE3YIbTATOB €T0 HAyYHOH
JeITEIbHOCTH CTalo CO3JaHHE YHHKaJbHOM 0a3bl JaHHBIX CTPYKTYPHO-(DYHKIIMOHAJBHBIX IMOKa3aTesnel
¢orocuHTEeTHUECKOTO anmnapata pactennii CeBepHoit EBpasuu, ananoros KOToOpoii HET B MHpe.

Bnangumup MBanoBuY ObLI y4E€HBIM MEXAYHAPOAHOTO Kiacca. OH KaKk HUKTO APYroil outyman rioyookoe
BHYTPEHHEE €IMHCTBO €CTECTBO3HAHUS, €r0 MHTEpPHALMOHANbHBIM Xapakrep. B.M. IIbSHKOB HEOJHOKPATHO
BBICTyNIAJl B KAa4eCTBE HAYYHOI'O PYKOBOJIMUTENS PETHOHAIBHBIX TPYNI B MEXKIYHAapOAHBIX IMpoekTax. B
YaCTHOCTH, OH PyKOBOJAWII YPaJbCKOM I'PYIION CHENUAINCTOB, OTBETCTBEHHBIX 33 HCCIIEA0BAHUS B 00JIacTH
¢usnonoruun pacteHuit 1o mnpoekrty «MccinenoBaHue W MOHUTOPUHI IIPOLECCOB JA€rpajiallud  C
WCIIOJIb30BAaHMEM JMCTAaHLIMOHHBIX METOJIOB HCCIEJOBAaHMH M TEOMH(POPMALMOHHBIX CHCTEM», TIpH
nojnepxke V Pamounoii [Tporpammsr «INCO-Copernicus-2».

Bbonpmoe saumanme B.U. [IbIHKOB yIemsT MOATOTOBKE CIIEIIMATUCTOB TT0 OMOJIOTHN pacTeHuil. B mopy
ero 3aBenoBaHus Kadenpoil YpajabCKOro TOCYHUBEPCHUTETa OBUIO MMOATOTOBJICHO 7 KaHAUJATCKUX
JyccepTalyi U JeCATKU TUINIOMHBIX paloT.

Bce, koro cyns0a cBonwiia ¢ 3TUM 3aMeyaTeIbHBIM YEJIOBEKOM, TTIyOOKO CKOpPOAT 0 ero 6e3BpeMEeHHOH
KoHuMHe. Ero KopoTkas, HO spkas >H3Hb SBIAET COOOW MpHMEp BBICOKOH T'pa)kIaHCTBEHHOCTH,
MYKECTBEHHOTO U 0e33aBeTHOro ciyxeHus PoanHe u Hayke.

CIIMCOK OCHOBHBIX ITYBJIMKALIUI B.1. [TbSTHKOBA:

1. Ilvauxoe B.M. AHanm3 TeMmIiepaTypHOH 3aBUCUMOCTH (OTOCHHTE3a OJHU3KOPOJCTBEHHBIX BHIIOB
pacTeHuil apKTHYECKUX U yMepeHHbIX mmpoT // Dxonorus. 1980. Ne 3. C. 37-41.

2. Ilvsanxos B.U., Baxpywesa /[.B. Ilytu mnepBuunoii ¢ukcarmun CO, m C, pacTeHH cemeicTBa
MapeBsIX apuaHOH 3086 Cpenneit Asun // @usnosnorus pacrennit. 1989. T. 36. C. 228-238.

3. [Ilvsinxos B.U., Moxponocoe A.T. OCHOBHbBIC TCHICHIIMYA U3MEHEHUS PACTUTEILHOCTH 3EMIIH B CBSI3U
¢ ro0aNbHBIM MoTeIUieHHeM kiuMata // ®@usunonorus pacrennit. 1993. T. 40. C. 515-531.

4. Pyankov V. I., Ivanova L.A., Lambers H. Quantitative Anatomy of Photosynthetic Tissues of Plant
Species of Different Functional Types in a Boreal Vegetation // Inherent Variation in Plant Growth.
Physiological Mechanism and Ecological Consequences / Eds. Lambers H. et al. Leiden: Backhuys
Publ. 1998. P. 71-87.

5. Ilvauxos B.U., Heanos JI.A. CtpykTypa OMOMAacchl y pacTeHHH OopeadhbHOW 30HBI C pPa3HBIMH
THIAMH 3Kosioruyeckux crpareruii // ®usnonorus pacrenuii. 2000. T. 48. C. 3-10.

6. Edwards G.E., Franceschi V.R., Ku M.S.B., Voznesenskaya E.V., Pyankov V. I., Andreo C.A.
Compartmentation of Photosynthesis in Cells and Tissues of C4 Plants // J. Exp. Bot. 2001. V. 52.
P. 577-590.

7. Ivauxos B.U., Heanos JI.A., Jlambepc X. XapaKTepucTHKa XMMHUYECKOTO COCTaBa JINCTHEB PACTCHUI
OopeabHON 30HBI C Pa3HBIMH THIIAMU dKoJoruueckux crpareruid // Dxonorus. 2001. Ne 4. C. 243-
251.

8. Pyankov V., Black C., Stichler W., Ziegler H. Photosynthesis in Salsola Species (Chenopodiaceae)
from Southern Africa Relative to their C4 Syndrome Origin and their African-Asian Arid Zone
Migration Pathways // Plant Biol. 2002. V. 4. P. 62-69.

PYANKOV VLADIMIR IVANOVICH
(31 March 1954 — 1 February 2002)

1* February 2002, during his latest scientific mission to Germany a great plant physiologist, professor
Vladimir lvanovich Pyankov died. He was at the peak of his scientific career.

V.1. Pyankov was born on the 31% of March in 1954 in Pervouralsk (Sverdlov district) into a worker’s
family. In 1971 he graduated from a secondary school, and as early as in his school years V.I. Pyankov had
no doubts about his future profession. In 1976 he graduated from the Department of Biology at the Ural State
University and became a Ph-D student of the Department of Plant physiology. His teacher was famous
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physiologist professor A.T. Mokronosov. V.l. Pyankov connected his whole life with this Department,
passing way from assistant to professor.

In 1982 V.1. Pyankov defended his Ph-D thesis “Temperature influence on photosynthesis and carbon
metabolism of plants in different climate zones”. Even in his earliest works one could see the basis of his
future scientific interest — studying physiological principles of ecological and climatic plants distribution.

In 1980s V.I. Pyankov organized research works to study influence of climatic factors on physiological
processes of plants in arid lands of USSR such as Karakum (1977, 1984-1986, 1992) and Kyzylkum deserts
(1985-1988), “Tigrovaya balka” natural reserve (1985-1989). During those years he actively studied
physiological and biochemical features and geographical distribution of Cs-plants. Another point was
investigation of adaptive physiological mechanisms of Cs-plants to drought, salinity and high temperatures.

The result of long-term studying of plants from different botanical-geographic zones was development
of complex approach to resolve the problem of plants ecological differentiation based on analysis of
structure-function features of photosynthetic apparatus. These fundamental ideas have found their reflex in
V.1. Pyankov’s doctoral thesis “The role of photosynthetic function in plants adaptation to the environment”.

Having take physiological data as the base, V.I. Pyankov proposed the scheme of acclimating by plants
extra-arid Eurasian territories for the last 50 million years. His works may be appreciated as a considerable
contribution into specifying origin time of C,-syndrome in the course of global evolution process.

That time V.I. Pyankov started to develop a theory of functional types of plants. Modern approach to the
above-species scheme of plants classification (typology of Ramenskiy — Grime) according to functional
variants of their adaptations to extreme conditions is the main scientific merit of V.I. Pyankov.

In 1990s V.I. Pyankov joined activities about the solution of problems connected with global changes of
environment and climate using rich arsenal of the theory of functional types of plants. He proposed the
hierarchical scheme of functional types of boreal zone on the base of their morphology together with
structural-biochemical peculiarities of photosynthetic apparatus. The diversity of these types was studied by
V.1. Pyankov in expeditions in 1993 and 1999-2001 along Buriat-Mongolian transect 1500 km.

In the last years of his life Vladimir Ivanovich worked at physiological foundations of above-species
plants classification by types of ecological strategies and evolutional adaptation to climatic stress. One of
outstanding results of his scientific activity is creation of the unique database of structure-function exponents
ofphotosynthetic apparatus of plants inhabiting Northern Eurasia. It has no analog in the world.

V.1. Pyankov was a scientist of international level. He as no one felt deep unity of natural sciences, their
international character. Vladimir lvanovich many times was a leader of regional research groups in
international projects. In particular, he directed Ural research group that was responsible for investigations in
the field of plant physiology according to the project “Studying and monitoring of degradation processes
using distant methods and geo-informatics systems” under V Frame Program ”INCO-Copernicus-2”.

V.1. Pyankov paid serious attention to education of specialists — plant biologists. When he headed the
Department of plant physiology at the Ural State University there were written 7 Ph-D. thesis’s and some
tens of diploma works.

All who was familiar with this remarkable person are grieving deeply over his premature decease. His
short but bright life gives us an example of courageous and unselfish service for his homeland and science.
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HUKOJIAU TABPIUJIOBUY XAPUH
(7 cenTaaops 1926 r. — 5 mas 2004 r.)

Ymén w3 KU3HU M3BECTHBIM  MCCIENOBAaTElb
MYCTBIHB, JIOKTOp OHOJIOTMYECKUX HayK, Mpodeccop,
akageMuk AxajgeMuu Hayk TypkmeHuctana Huxomaif
I'aBpunoBuy XapuH.

Huxonaii 'aBpunoBu4 poamscs 7 ceHTsiOps 1926 r.
cene Homucuuu Cypaxckoro paiiona bpsiHcko# obnactu
cembe Qempamepa. B 1951 r. on oxonumn bpsHCKUHI
JIECOXO3UCTBEHHBI MHCTUTYT, U C T€X IOp BCA €ro
TpyAoBas  JeATeNbHOCTh  ObUIa  HampaBieHa  Ha
pa3paboTKy  AWMCTAHLIMOHHBIX  METOJOB  HM3YUCHHUS
PacTUTEIHHOTO MIOKPOBA.

H.I'. Xapun mpowmén KypC aclUpaHTypbl B
JlaGoparopun aspomeronoB AH CCCP B Jlenunrpaze,
rae noj pykoBoactBoM KpynHoro yuénoro H.I'. Kems
chopMupoBasics OOJBIION KOJUIEKTUB CICIUAIMCTOB,
3aHMMAIOIMXCS H3YYEHHEM IIPUPOJIHBIX PECYPCOB Ha
ocHOBe a’pomeronoB. Paboran B MHcTHTyTE neca u
npesecuasl  CO AH CCCP B Kpacuosipcke, 1a€
OpraHH30Ball naboparopuio a’pOMETO/I0B u
Kaprorpaduu.

C 1964 1. OH TOJHOCTHIO TEPEKIIOYMICS Ha
M3yYeHHe CpeHea3naTCKuX, a 3aTeM U JAPYTUX MyCTHIHb
mupa. H.I'. Xapun opranusosan B MHCTUTyTE IyCTBIHB
AH TypxmeHucrana j1abopaTOpHIO TUCTAHIIMOHHBIX METOJOB, KOTOpas cTaja NPU3HAHHBIM LEHTPOM IIO
W3YYEHUIO apUIHBIX TEPPUTOPHI C TOMOILBIO HOBEHIIIUX CPEICTB KOCMUYECKOTO 3€MIIEBEICHHS.

CBouMH yUuTENIMHU OH BCErJa CUNTANl TAKUX KPYMHBIX y4EHBIX-ycThiHOBe0B Kak ML.II. Iletpos, H.T.
Heuaesa, JL.LE. Pogua. Ocobenno TecHo oH corpymHuuan ¢ M.IL. IlerpoBbIM, B COaBTOPCTBE C KOTOPBIM
oIy OJIMKOBaJI CBOH IIEPBbIE CIIOBAPH TEPMUHOB I10 IIyCTHIHAM MHpA.

Xopoliee 3HaHUE HECKOJIBKUX HHOCTPAHHBIX S3BIKOB ITO3BOJHIIO eMy B 1995 . 3aBepmuTh 1Mo 3a1aHUIO
FOHEII paboty 1o cocTaBIeHHIO YETHIPEXbA3BIYHOTO CIOBAPs TEPMHUHOB 10 OMyCTHIHWBaHHIO. Kpome Toro,
UM OIyOJIMKOBAaHO HECKOJIBKO APYTHX CIOBapeid, B TOM YHCIE YETHIPEXbA3bIYHBIN CIOBaph TEPMUHOB IO
JVICTAaHIIMOHHBIM METO/IaM U (paHIy3CKO-PYCCKHUIl cIOBapb TEPMUHOB IO OIYCTHIHHBaHHIO. Bcero ke um
omybnukoBano Oonee 280 Hay4HBIX cTaTeld 1 MOHOTpad Uil HA pPyCCKOM U aHTJIMHCKOM SI3BIKaX.

H.I'. Xapun paspaboTtayl psl OPUTHMHAIBHBIX METOJOB TEMAaTHUYECKOro KapTorpadHpoBaHUs, B TOM
gucie Gperongorndeckoro. CiaeayromuM ero HayqIHbIM HallpaBjeHHEeM ObUTIO U3yUeHHE U KapTorpadupoBaHne
MPOLIECCOB OIYCTHIHMBAaHUs C MPUMEHEHHEM KocMuueckux MetooB. llox ero pykoBoactBom B 1985 r.
COCTaBJICHa KapTa OIycThlHMBaHUA apuiHbix Teppuropuii CCCP, a 3areM M HEKOTOPBIX APYIHX IIyCTHIHbB
Mupa.

BceoOiee npusHanue noiyuyuiia MexayHaponHas aesteiabHocTh H.I'. Xapuna. B 1978-1980 rr. on
yCIemHo padoTan B MOYBEHHO-IKOJOTHUeCKOl skcrieaniuu B JluBun. Tam oH pazpaboTan OpUrHHAIBHYIO
METOJMKY COCTABJICHHS OSKOJOTMYECKOW KapThl, a TakKe IOJ €ro pPyKOBOJICTBOM OBUIM COCTaBICHBI
JeTanbHble Te000TaHMYECKHE KapThl Ha apuIHbIE TEPPUTOPHU 3TOW CTpaHbl. Pe3ynpTaThl 3THX paboT 1o
JIuBum OB OMYOIMKOBAHBI B HECKOJIBKUX KOJUIEKTHBHBIX MOHOTpadusx, n3ganueix B Tpunonu B 1980 .

3areM ObUIO MHOTO 3KCHEIUIMH U B APYTHE CTPaHbl, TAKXKE CBSI3aHHBIE C IPOOJIEMON OIyCTHIHUBAHUSL.
B 1989-1990 rr. H.I'. XapuH pykoBOAMJI SKCIEAWIMSIMUA B Maiu, rae ObUIM COCTaBJACHBI KapThl U
pa3paboTaHbl peKOMeHIaIMK 1Mo 00pbOe ¢ onycrhinuBanueM. B 1984 r. on 6but B Kurae, B 1986-1987 rr.
pabotan B Monronuu, B 1989 r. B kagectBe skcnepra FOHEII moceTwn MaBpuTtaHuio.

H.I'. Xapun o0be3ams MHOTO CTpaH MHpa, YCIEUIHO BBICTyMas C JOKJIaJaMH Ha MEXTyHapOJHBIX

192



ITOTEPM HAYKU 193

CHUMIIO3MyMaX, KOH(EpPEeHLUUsIX M KOHTpeccax, a TaKkKe C JEKIHUIMH B Pa3lIWYHbIX YHHBEPCHUTETaX M Ha
MexayHapoJHBIX Y4eOHBIX Kypcax.

C 1984 r. on pyxoBoaun [Ipoextom Ne 4 MexaynaponHoit nporpammel FOHECKO «Yenosek u
ouochepa» (MAB), ¢ 1992 r. mpuHHUMAT HEMOCPEACTBEHHOE ydyacTHe B pa3paboTke MexmayHapoaHO
KOHBEHIIHH 110 O0PKOE ¢ OMyCTRIHUBaHNEM B KadecTBe dKkcrepTa Komurera OOH 10 e€ moarororke.

C uronsa 1996 roga no mocneanux aue sku3nu H.I'. Xapun paboran B JODKHOCTH [ JTaBHOTO HAYyYHOTO
corpyanuka B LleHTpe mo mpoGiiemaM 3KOJIOTHH M MPOAYKTUBHOCTH jiecoB PAH, rie mpogosmkan akTHBHO
3aHUMATHCS apuaHOW TeMaThkou. 3a AToT mepuoa H.I'. XapuHbIM ObUT OMyOIMKOBAH psI 000OIIAFOIIHX
paboT, TMOCBANICHHBIX JHCTAHIMOHHBIM METOJaM HCCIICIOBAaHUS B PAa3IUYHBIX pPErHOHAX MUpa!
Hentpansuoit u Cpeaneit Azun, [Ipukacnuu, CeBepHoit AQpuxu u ap.

Huxonaii T'aBpmiioBud ocymiecTBsT  OONbLIyI0 HaydyHO-eAarorudeckyro padory. Ilox ero
PYKOBOJICTBOM 3AIIUIIECHO 15 KaHANAATCKNX U 2 TOKTOPCKUE AUCCEPTAINH.

H.I'. XapuH B TeueHne MHOTHX JIET SBJISUICS 3aMECTUTENIEM TJIaBHOTO pelakTopa KypHaia «IIpobieMsr
OCBOEHUS ITyCTHIHBY, OBLT WwiieHOM HayuHoro coBera 1o mpo0iieMe Iy CThIHb.

B npeansepun 60-netus [ToOeapr HeoOXoauMo oTMeTHTh, YTo Hukonail ['aspunouu ¢ 1943 mo 1945
IT. cnyXu1 B psagax KpacHoli apmum m yuactBoBanm B 00six Ha 3-M bemopycckom ¢poHTe, TAe mOTydmi
TspkEn0e paneHne. OH HArpaKAEH OpJCHOM OTEUYECTBEHHOHW BOIHEI | cTenenu, menansamu «3a oTBary», «3a
[Tobeny nax I'epmanuein» u ap.

Caetnas mamsith 0 Hukonae ["aBpuiioBrye XapuHe HaBcera COXpaHUTCS B IyIIax M yMax BCeX, KTO €ro
3HAIL.

CIIMCOK OCHOBHBIX ITYBJIMKALIUI H.I'. XAPHHA:

Jlecoxo3siicTBeHHOE AemudprupoBanue a3pocHumMkoB. M.: Hayka., 1965. 140 c.

JlucTaHIMOHHBIE METOIbI H3Y4YeHUs pacTuTenbHocT. M.: Hayka. 1975. 132 c.

JycTaHITMOHHBIE METO/IBI M OXpaHa MPUPOAb! mycThiHb. M.: Hayka. 1980. 101 c.

Cesonnsie sBiaenust npuponsl. CII6.: T'mapomereomsmar, 1993. 136 c¢. (B coaBropcTBe ¢ A.A.

Kypunbuesoit u U.I'. I'punrogom)

5. Degradation of the Drylands of Asia. Center for Environmental Remote Sensing, Chiba University,
Japan, 1999. 81 p. (B coaBropctse ¢ R. Tateishi u H. Harahsheh)

6. OmycThIHMBaHHE 3aCyILIMBBIX 3eMelb MPHUKACIUICKOTr0 perrnona. Pocros-Ha-J{ony, 2000. 89 c. (B
coaBropctie ¢ I.M. boprmukoseim, B.A. bananoBoii u P. Tateiimm)

7. Vegetation Degradation in Central Asia under the Impact of Human Activities. Kluwer Academic
Publishers. Dordrecht/Boston/London, 2002. 182 p.

8. Monitoring of Seasonal Changes of Vegetation by NOAA/AVHRR Data. Center for Environmental
Remote Sensing, Chiba University, Japan, 2002. 143 p. (B coaBTopcTBe ¢ R. Tateishi)

9. Glossary of Terms on Desertification. Center for Environmental Remote Sensing, Chiba University,
Japan, 2002. 405 p. (8 coaBropctBe ¢ R. Tateishi)

10. Degradation of the Drylands of Northern Africa. Center for Environmental Remote Sensing, Chiba

University, Japan, 2002. 87 p. (8 coaBropctse ¢ R. Tateishi, P. Gunin u Hussam Al-Bilbisi)

ropdpPE

NIKOLAY GAVRILOVICH KHARIN
(7 September 1926 — 5 May 2004)

Deceased Nikolay Gavrilovich Kharin — renowned researcher, Doctor of Sciences, professor,
academician of Turkmenistan Academy of Sciences.

N.G. Kharin was born 7 September 1926 in Bryansk district. In 1951 he graduated from Bryansk
Institute of Forestry and since that all his activity was aimed at working out distant methods of vegetative
cover research.

Since 1964 N.G. Kharin has completely devoted himself studying deserts of the world. At the Desert
Institute in Turkmenistan he found the Laboratory of distant methods, which became a center to study arid
territories using modern cosmic means.

Among his teachers he always considers such great Russian scientists as M.P. Petrov, N.T. Nechaeva,
L.E. Rodin.

Good knowledge of foreign languages allowed N.G. Kharin to complete in 1995 composition of the
four-language terminological dictionary on desertification according to UNEP request. He also wrote several
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dictionaries on distant methods. In the whole, he published more than 280 articles and monographs in
Russian and other languages.

N.G. Kharin worked out some original methods for thematic cartography including mapping of
desertification with help of satellite data. In 1985 under his guidance a map showing desertification of arid
lands in USSR was made.

International activity of Nikolay Gavrilovich has won overall appreciation. In 1978-1980 he successfully
worked in Livia where invented an original method for ecological mapping. Results of soil and geobotanical
studying in Livia were published in Tripoli as several collective monographs.

After that N.G. Kharin visited many countries as a member or a leader of scientific expeditions: Mali
(1989-1990), China (1984), Mongolia (1986-1987), and Mauritania (1989, as a UNEP expert). He made
reports at different conferences and wrote lectures abroad.

Since 1984 N.G. Kharin managed Project N 4 of the International UNESCO program “Man and
Biosphere”. Being an expert of UNO committee, he worked on the International convention for combat
desertification.

The last years of his life N.G. Kharin was senior researcher at the Center for Problems of Forest Ecology
and Productivity RAS where continued actively to study arid lands.

Nikolay Gavrilovich was not only a scientist, but also a teacher. Under his scientific guidance about 20
people defended their thesis.
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== XPOHUKA ==

UTOI MHOT'OJIETHUX TEOBOTAHUYECKHNX UCCJEIOBAHUAI B
IHYCTBIHAX TYPAHA

© 2004. H.M. HoBukoBa

Hncmumym 6o00nwvix npoorem PAH
119991 Mocxea, yn. I'voxuna 3, ka6. 419; Poccus, novikova@aqua.laser.ru

Penen3usi Ha kuury «borannyeckasi reorpadus Kazaxcrana u Cpeaneii A3uu (B
nepeeaax mycTbIHHOM 0061acTn)». [Tox penakuueii E.W. PaukoBckoii, E.A. BoJikoBoii,
B.H. Xpamuoga. CII6., 2003, 424 ¢.+38 uB. BKJI.

Beixon B cBer MoOHOrpaduu, XapakTepH3YIOLIeH COBPEMEHHOE COCTOSHHE PACTHTENBHOTO IMOKpPOBa
nycteib Kazaxctana u Cpenneidt Asum (Typana) m ocBemaromiei 3akOHOMEPHOCTH ero (hopMUpOBaHus,
JMHAMUKH Ha TEPPUTOPHH, 3aHAMAIOMEH OKOIO 2 ThIC. KM, M BKIIOUAIOIIEH GOpeatbHbIe H CyOTPOMMUCKIE
TUNBl PaBHUHHBIX W TOPHBIX ITyCTBIHb, TPEACTABISET COOOW BaKHBIA JTalm B Pa3BUTUU OOTaHMYECKON
reorpaguu. B ocHOBy MoHOTpaduu IOJIOKEHB OpUTHHAIBHBIE MAaTepHajbl, COOpaHHBIE MO eIWHON
METOAMKE BO BpeMs Ooyiee YeM MATHACCATWICTHHX HCCICAOBAHUH MEXIYyHAPOAHBIM aBTOPCKUM
KOJIJIGKTHBOM, BKJIIOYMBIIEM AaBTOPUTETHBIX YUEHBIX — I'€000TAHMKOB W3 PAa3lUYHBIX PECIyOJMK OBIBIIErO
Coserckoro Cor3za: H.U. AxxkururoBy (Muctutyr OoTammkum AH PecnyOnuku VY36ekuctan); JIA.
Kypoukuny, I'.b. Makynb6ekoBy, H.I1. Oraps, E.W. PaukoBckyto (MHCTUTYT OOTaHUKH M (PUTOMHTPOIYKIIUU
MunncTepcTBa 00pa3oBanus u Hayku Pecrnyommkm Kasaxcram); M.H. Cadponony, E.A. Bonkosy, B.H.
Xpammosa (borannueckuit unctutytr PAH um. B.JI. Komaposa, Pocccust); u u3 I'epmanuu - 3-B. bpexkue, T
Bunknepa, B. Byxpepa. Wzganuio monorpadum mnpemmectBoBan Bbixog B 1995 rogy «Kapter
pactutensHocTu Kaszaxcrana u Cpennelt A3un», pa3paboTaHHON TEM K€ COCTaBOM aBTOPCKOI'O KOJIJIEKTHBA
n3 pecnyonuk CHI'. Ananmu3 comepaHust 3TOM KapThl UM IOCITY>KWJI OCHOBOW IMpPH HAaMCAHUM MHOTHX
paszmenoB MoHOrpaduu W TpeACTaBieH B HEH B BHIE AaHAIUTHYECKHX KapT M KapTOMETPHUYECKHX
MaTepHaJoB.

MoHorpadust COCTOUT U3 BBEACHMS, 3aKIIOUCHNUS U TpeX vacteil: «PacturensHoCcTh paBHUHE» (140 c1p.),
«PacturensHOCTB TOp M npenropuii» (32 crp.) u «boranuko-reorpaduyueckoe paiionuposanue» (31 crp.). B
KOHIIE KHHIM B KaueCTBE CAaMOCTOSTEIBHOTO pasjesa IOMELICHO H3JI0KEHHE OCHOBHBIX ITOJIOXKEHUH
MoHorpaduu Ha aHrauiickoM si3bike (184 crp.). B cBsA3u ¢ 3TUM B KHUTE BCE MOAPHCYHOYHBIC TOAMUCH H
JeTeHbl K KapTaM MpoayOIupoBaHbl HA aHTIIMICKOM S3bIKE. JTO CYMIECTBEHHO pPacIIMpSET Teorpaduio
HAY4YHOH ayIUTOpUH, KOTOpas MOXKET 03HAKOMHUTBCS M BOCIIPHHATH 3TO cepbe3Hoe m3faanue. Knura Oorato
WUTIOCTPUPOBAHA U COJIEPKUT 35 aHATUTUYECKUX KapT, 63 pucyHka, 82 nBetHbIx dororpadum, 13 Tabmui,
454 oubnmorpaduyeckux ccbuikd. M3ganue kauru noaaepxano dexeparuBHoit PecyOnukoit ['epmanus B
pamkax npoekta GTZ CCD.

MoHorpadust ToMuMO (HaKTOIOTHIECKOTO M aHATUTHYECKOI'O COICpIKaHUsS IIEHHA TEeM, 4TO 34ECh B
MIpOIIECCe BBIMTOIHEHMS MCCIEIOBAaHMM, COCTaBICHH KapThl U aHaln3a ee coBpeMeHHbIMU MeTomamu [ C
TEXHOJIOTHH, OBUTH CPOPMYITUPOBAHBI BaKHBIE TEOPETHUYECKHE MPECTABICHHUS COBPEMEHHOM re000TaHNKH:
MOATBEPXKICHO OINpelesiCHHE MyCTHIHHOIO TUIIA PACTHTENILHOCTH, JaHHOEe B Oojee paHHuX pabotax E.N.
Pauxosckoit  (1993; 1995) kak «..00BEIMHEHHS PACTUTEIBHBIX COOOMIECTB C JIOMHHHPOBAHHEM
THIIEPKCEPOPUIBHBIX, KCEPOPHUIBHBIX MHUKPO- U ME30TEPMHBIX PAcTCHHH Pa3IHYHBIX XKU3HEHHBIX (opm,
MIPEUMYLIECTBEHHO IIOJIyKYCTapHUYKOB, TOJYKYCTapPHUKOB, KYCTapHHUKOB, MOJYAEPEBbHEB»; OOOCHOBAHO
BBIJCJICHUE M OXapaKTEPU30BaHbBl OCHOBHBIE CTPYKTYpHBIE 3JE€MEHTBl PACTUTENBHOIO IIOKpPOBa -
(bUTOLIEHOXOPHI: KOMIUIEKCHI, CEepUiHBIE, SKOJIOTUYECKHE U JSKOJOTO-IWHAMHYECKHE PSABI, a TakkKe
COBOKYITHOCTH M COYETaHUSl yKa3aHHBIX €IWHHI M YYAaCTKH C TOMOTCHHBIM PAacTUTEIbHBIM IOKPOBOM —
(buTOIICHOMEPHI, TEPECMOTPEHO OOTaHWKO-Teorpaduueckoe IelIeHHEe TEPPUTOPHH, MpeII0’KeHa
nepapxuyeckas CTPYKTypa, ¥ enuHunbl anddepeHnmanuu, oOyCIOBICHHbIE COYETaHHEM 30HAJBHBIX,
PETHOHANIBHBIX, HCTOPUYECKUX M COBPEMEHHBIX JIOKAIBLHBIX (PAKTOPOB HAa paBHUHAX U BBICOTHOM MOSICHOCTH
- B TOpax.

Bes paccmotpennast tepputopust mycteiHb Cpeanerd Asum m Kasaxcrama otneceHa k Caxapo-
[obwuiickol MyCTBIHHOW o6acmu, KOTOpas MOAPA3/CIIICTCS HAa PAaBHUHHYIO YacTh, OTHOCAIIYIOCS K MpaHo-
Typanckoll nodobracmu W TOPHYIO, BXOZSIIyl0 B cocTaB lleHTpanbHOa3matckoit nodobracmu. VpaHo-
TypaHckas mogo0macTs pasgensercs Ha 3 paBHUHHBIC nposunyuu. CeBepo-Typanckyto, FOxuo-TypaHCKyIo
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u JxyHrapckyto. [IpoBuHIIMEN mOnpa3fAeNsatoTcs Ha noonposunyuy. I1pyu BEIIEIEHUN dTHX €IUHHI] OOJBIIOe
3HAYCHHE UMEIOT majeoreorpaduueckue (akTopbl, COBpEeMEHHBIH KiuMaT u oporpadus. [TpoBuHIMN U
MOJIIPOBHUHITNK JICIIATCS Ha IMUPOTHBIE nosockl (MTOA30HBI), CMEHA PACTUTENLHOCTH KOTOPBIX 00YCIOBIEHA
CMEHOH THIPOTEPMHUYECKHUX YCIOBUH C ceBepa Ha Ior. B mpenenax MOA30H BBLAETSIOTCS HU3IIUE €TUHUIIBI
pallOHUpOBaHUS — OKpyea U pauiOHbl, PACTHTENBHOCTh KOTOPBIX OINpEAEseTcs B IEPBYIO OdYepenb
FeOMOpq)OHOFI/I‘IeCKI/IMI/I, T€OJIOTHYCCKMMU U ITIOUYBEHHBIMU PA3JIMYUAMU.

Boranuko-reorpaguueckoe  pailOHUpOBAHHE PACTUTEILHOTO  IMOKPOBA  HMCCIEIYEMBIX  TOPHBIX
TEPPUTOPHH, AHATOTHUYHOE BBIMOTHCHHOMY IS paBHMHHON MpaHo-TypaHCKOW MOA007acTH, CHEIaHO C
peBHSHeﬁ MMpEeAbLAYIUX pa60T 1 PASHUTCA HCKOTOPLIMH OTJIMYUAMU B ITIOHUMAHUN UCPAPXUYCCKUX CANHMUILI,
YTOYHEHUH HEKOTOPBIX I'PAaHUI] U OTHECCHUU TEPPUTOPHUI K MHBIM CIMHHIIAM B UEPAPXUYECKOH CHUCTEME.
Brigenenst CIeyIOIIMe HepapXWyecKue eAWHUIBL S TOPHBIX nposunyuii —  JKyHrapo-
CeBepoTsHBITIAHBCKAsT B MpeAenax  cyOOOpeaNbHBIX  MYCTHIHB, | OpHOCpemHeasmaTtckas |
lopHoneHTpalbHOA3MaTCKass B Ipenenax cy00opeanbHO-cyOTponuyeckux mycThiHb u  Komernar-
Xopacanckas u CeBepOTMHAYKYIICKass — B 30HE CYOTPONHWYECKHMX ITyCTHIHb. [ OpHBIE NPOBUHIIAN
moApasaACIA0OTCA Ha IMOAINPOBUHIIMN B 3aBUCHUMOCTH OT THIIA MMOSACHOCTU PACTUTCIbHOCTHU (CJII/IHaSI KOJIOHKa
MOSICOB, €AMHBII (HOopMaIOHHBIN cocTaB), oporpadun (ropHbIe XpPeOThI, BHICOKOIOPHBIC MUIATO, MPEATOPHbBIC
PaBHHHBI), pa3MepHOCTH. Bcero BbieneHO 16 TOpHBIX MOAMPOBHHIIKI M 2 MOATOPHBIX. BHYTpH MOSICOB
BBIJIETICHBI TTOATIOSCA.

Kuura naer mnpejicraBicHHE O COBPEMEHHBIX TEOPSTHYECKUX TO3MIUAX POCCHUHCKO-Ka3aXCTaHCKOU
IIKOJIBI OOTaHMYECKO# reorpaduu M OTpaXkaeT ee JTOCTOMHCTBA W HenocTtaTku. Cpenu TOCTOMHCTB CIEIyeT
OTMETUTh HYETKYI0 pa3padOTaHHOCTh HEPApXMUECKOW CHCTeMbl (DUTOIIEHOXOp, €€ OJKOJOTHYHOCTh U
«TEJECKOMUIHOCTE». OCHOBHOM KapTUPyEeMOM €IUHHIICH Ha KapTaX BCEX MAcIITaOOB OCTACTCS acCOLMAIINS.
OZ[HaKO 06I)I‘IHO JOCTOMHCTBA B BUAC CBOCTO NPOAOIKCHUA UMCIOT HEAOCTATKHN U OCHOBHBIM HEJOCTAaTKOM
Ha JTaHHBIH MOMEHT SBIISIETCSI OTCYTCTBHE YETKOH CHCTEMBI IIEHOMEPOB, KOTOpas JOJDKHA JIEKaTh B OCHOBE
BBIACIICHUA LICHOXOP. T.e. Bce-Taku HCO6XO,ZII/IMO B HACTOAIIEC BPpEMA COCPEAOTOUUTE YCUIINA HA TOM, qTOOBI
CO3/1aTh CIMHYIO KJIACCU(DUKAIUIO PACTUTEILHOCTH JUIsl TyCTHIHHOMN Tepputopuu Typana u Kazaxcrana.

BecbMa 1ieHHBIM SIBIISIETCS TO, YTO aBTOPCKUN KOJUIEKTUB HE TOJBKO MMOHMMAET MECTO CBOETO HAYYHOTO
BKJIaZIa B M3YYCHHE PACTUTEIHLHOTO ITOKPOBA ATOTO MYCTHIHHOTO PETHOHa, HO M OTAaeT ce0e OTYET B TOM,
4TO TPEACTOMT €IIe CAeNaTh, W IEPEUCHb NPEACTOSINUX 3aJla4 Halled OTPaXCHHE B 3aKIIOYCHUU K
MoHorpaduu. Cpenu MEpBOOYEPENHBIX YyKa3aHbl 3aJaydl MPOJOJDKEHHUS U3YyYeHHUs TreorpaduaecKux
3aKOHOMEPHOCTEH paclpenereHns PaCTUTEIBHOCTH C COCTaBICHHEM KapTorpaduieckux Mojeinei B Ooiee
kpynHoM Maciirabe — ot 1:1000000 mo 200000, comepiieHCTBOBaHHE OOTaHMKO-T€OrpahuuIecKoro
paiioHupoBaHUs, B OCOOCHHOCTH — HamOoJiee MEIKHX eIUHML, TpeOyeT YTOUHEHHs psAa OOTaHUKO-
reorpaduyeckux pyOexked, B YaCTHOCTH — MEXAY IOKHOTYPAHCKUMH M CYOTPONMYECKHMH ITyCTBHIHSIMH,
pacIioNoXXeHHBIMU Ha TeppuTopuu Wpana u AdraHucraHa W Jp., aKTyallbHBI 0030pbI-MOHOTpaduu 1o
OTACIBbHBIM Iy CTBIHHBIM (bOpMaHI/IHM, Cpeau NCPCICKTUBHBIX BBIACIICHO Pa3BUTHUC ap€aJiIoTUU BUAOB U JP.

Crnenyer ckasaTh, 9YTO re00OTaHUYECKHUE HCCIEIOBAHUA M KapTorpaduieckue MpeacTaBICHUS-MOJIEIH
PaCTHUTENBHOTO MTOKPOBa, pa3pabaThiBaéMble aBTOPCKUM KOJUIEKTHBOM, UMEIOT HE TOJBKO TEOPETHYECKYIO
1eHHocTb. OHU BOCTpeOOBaHEI B HACTOSIIEE BpPEeMS B CBSI3M C HEOOXOAMMOCTHIO PEIICHUS
MIPUPOIOOXPAHHBIX TPOOJIEM Kak M3-32 aKTUBHOT'O OCBOCHHUS 3TUX TEPPUTOPHUH, TaK M Ui OpTaHHU3AIUU
9KOJIOTMYECKON CETH OXPaHsSIEMbIX TEPPUTOPUIT OJITHOBPEMEHHO Ha BCEH TEPPUTOPUH.

RESULTS OF THE GEOBOTANICAL INVESTIGATIONS WITHIN THE TURAN DESERT
REGION
© 2004. N. M. Novikova

Water Problems Institute of Russian Academy of Sciences
119991 Moscow, 3 Gobkin str., office 419; Russia

About the book: Botanical geography of Kasakstan and Middle Asia (desert region) —
St. Petersburg, 2003. 424 p. +38 colour inserts.

The authors of this book are international group of the scientists from Former Soviet Union and Germany.

They are the famous geobotanists of the world: N.I. Akdgigitova - from Uzbek Republic, L.Ya. Kurochkina,
G.B. Makulbekova, N.P. Ogar, E.lI.Rachkovskaya — from Kazakhstan, I.N. Safronova, E. A. Volkova, V.N.
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Khramsov — from Russia and S.-W. Brekle, G. Winkler W. Wucherer, and for a long time (more than 50
years) they have worked within the Turan desert plains and mountains. This monograph summarizes the
phytogeographical knowledge achieved by the end of XX century. There are modern data on botanical
geography, ecology and typology of the basic plant communities of desert and mountain areas of Kazakhstan
and Middle Asia. The regularities of zonal desert vegetation on the plains and altitudinal vegetation structure
in the mountains are shown in the book. Much attention is paid to complicated spatial structure of the
vegetation cover as well as to ecological correlations between the vegetation and environment. It is of great
importance to compile actual vegetation cover maps where the contemporary state of both natural and
secondary communities should be reflected. For this purpose succession relations and tendencies of
development of communities, caused by various factors of anthropogenic pressure were studied and
described as well as the restoration succsessions. All this information was reflected at the Map of vegetation
cover of Central Asia and Kazakhstan which was published in 1990. A new botanical-geographic
regionalization and map are proposed in the book. The following subordinate system of units is applied:
region or zone, subregion, province, subprovince, subzone (strip). All the area of study belongs to the Sahara
Goby region. Within this area are divided two subregions: plain part — Iran-Turan and mountain territories,
which belong to Central Asian subregion. Iran-Turan subregion includes northern deserts (steppificated
deserts or desert with grasses), middle (typical) and southern with dominance of ephemerals and
ephemeroids. Iran-Turan subregion id divided into 3 plain provinces: North Turan, South Turan and Dzungar
and every one includes subprovinces. The next level is the latitudinal strips (subzones), where vegetation is
stipulated by alteration of hydrothermic conditions from north to south. The lowest units of subdivision are
okrugs and rayons, where the features of vegetation depends of originality of geomorphologic, geologic soil
conditions. The work is important for development of rational strategy of vegetation cover conservation and
is intended for ecologists, biologists, geographers as well as for lecturers and students. The monograph is
published in Russian and in English. It contains 35 analytical maps, cartometric materials and is illustrated
by photographs. Fig.63, Col. phot. 82, Tab.13, Bibl. 454. publication of this book was supported by the
Federative Republic of Germany through the GTZ CCD-Project which supports the realization of the UNO
Convention to Combat Desertification (CCD) at a global scale.
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VYnan-batop, Monromnust

OpranusaTopsl KOH(pepeHIUHN:
Axanemus Hayk Mounronuu u Poccuiickas Akagemus Hayk,
B coTpyaunuectBe ¢ Munucrepctsom Ilpupozst n Okpysxatomieit Cpeast MoHTonun
u ®ongom Hayku u Texnonorun MoHronuun

Hay4Hbiii KOMHUTET:
Conpencenarenu:
akan. T. TamGaatap (Mouromms),
akan. J[.C. TTaBnoB (Poccus)
YiieHbl KOMHUTETA!
akam. A. Jlymvaa (Mounromus), akazn. I'.B. Jlo6posonbckuii (Poccus), akam. A. Boxm (Monronms),
akan. JI. HopxrotoB (Mounronust), akan. H. Yab3uiixyrar (Monromnus), akaa. L. XKanuus (Mouromnus), akaz.
Xan Kcunryo (KHP), n-p XKaur Hlsasneit (KHP), akax. O. larmapcypsn (Monromnus), wi.-kopp. P.B.
Kamenun (Poccusi), wi.-kopp. FO.B. T'amaneii (Poccusi), wi.-kopp. B.M. Kopcynos (Poccus), n.6.H. B.T.
Spmuniko (Poccust), a.r.H. E.A. Bocrokosa (Poccust), 1.6.1. JI.B. XKupnos (Poccus), 1.6.1. E.1. PaukoBckas
(KazaxcraHn)

Oprann3anMoOHHbIN KOMUTET:
Conpencenarenu:
0.6.1. T1.1I. T'yaun (Poccus), 1.6.H. Y. Jlyrapxas (MoHromus),
1.60.H. F0.10. [Irebyanse (Poccus) u k.6.H. 1. Lloox (MoHromws)
YJieHbI KOMHTETA:
n0.6.1. B.JI. Abarypos, 1.6.H. .A. Banuukosa (Poccus), n.r.u. b. lam (Monromnus), 1.6.H. b.b. Ham3anos
(Poccus), n.6.n. b. Jammsam (Monromus), m.c-x. H. JK. Iforr6aarap (Monromus), m.6.H. H.II. Oraps
(Kazaxcran), n.6.u. Ma Kununr (KHP), n-p L[. A0ynysaitnu (KHP), n.6.1n. X. oxyy (Mouromnus), a.0.H.
XKubun XKaur (KHP), k.6.1. B.®.Kynmukos (Poccust), k.0.H. A.A. Jlymekuna (Poccus), k.r.H. A.B. Tlpumiena
(Poccus), k.0.H. JI. Amranan (Mouronus), k.0.H. E.A. Bonkosa (Poccust), k.6.H. b. JIxarBacypau (MoHroJms),
k.0.H. b. Ipupr (Mouronus), x.6.H. P. Cambsia (Mounronus), k.0.n. C.H. baxa (Poccus), x.0.n. 10.1.
Hpoo6simies (Poccus), T.M. Arankuna (Poccwust)
Yu4ennle cekperapu:
k.0.H. H.U. Topoderok (Poccusi) Tem./dpake +7 (095) 953-07-13 E-mail: pgunin@online.ru
k.0.H. U. [lopxkcypan (Monromnust) Ten./pakc +976 (11) 45-18-37. E-mail: ibot@mongol.net

198



XPOHHUKA 199

eaun koHpepeHuMU:
- OueHHTh COBPEMEHHOE COCTOSIHUE 3KOCUCTEM U OMOJIOTHYECKUX pecypcoB MoHrommu
- BpisBUTH TpeHABI Pa3BUTHS TPUPOAHON Cpeasl B CBSI3W C AaHTPOINOTEHHOW JesITeNhbHOCTHIO Ha
MpUrpaHuYHBIX TeppuTopusix Monronuu, Poccun, Kazaxcrana u Kuras
- IlpoBecTn aHamM3 COBPEMEHHBIX TPOLECCOB (YHKIIMOHUPOBAHUS OCHOBHBIX THIIOB JKOCHCTEM
Hentpanbuoit Azun

I'maBHBIE TEMBI:
- buonornyeckoe pazHOOOpa3ne U OMOIOTUIECKUE PECYPCHI
- OnTuM#3anys UCTIOIH30BAHUA U COXpaHEHHE OMOJIOTHUECKUX PECYPCOB
- JlumaMuKa SKOCHCTEM M COBPEMEHHBIE CYKIICCCHOHHBIC POTICCCHI
- JXuBOTHBIC U pacTeHHS KaK HanOoJee yI3BUMbIC KOMIOHECHTHI DKOCUCTEM
- AHTpONOreHHOE BO3JIEHCTBHE Ha OKPYIKAIONIYIO CPEy U 3arps3HEHUE YKOCHUCTEM
- bwrornueckre WHBa3WHU IyKEPOTHBIX BUIOB
- JIucTaHIIMOHHOE 30HANPOBAHUE M FKOJIOTHYECKOE KapTorpadupoBaHue
- IIpupoausie U conManIbHO-?KOHOMUYECKUE ACTIEKTHI IeTPaIallii U Oy CTHIHUBAHUS
- Tpancdopmanus TpaIuIIMOHHOTO MTPUPOIOTIONF30BaHUS B COBPEMEHHBIN MTEPHO.

IMPEABAPUTEJIbHAS TTPOTPAMMA KOH®OEPEHIIVUN
5 ceHTAOps — perucTpaiys yYaCTHUKOB KOH(EPEHIIMH, OTKPBITUE KOH(EPCHIWH, IUICHApHAs Ceccus,
TOP>KECTBEHHBIN YKUH
6 ceHTs0ps — paboTa MO CEKIUSIM, CTEHIOBBIC JOKJIaIbI
7 ceHTA0ps — paboTa MO CEKIUAM, TUCKYCCHS, 3aKPhITHE KOH(PEPEHIINHU, TOPIKECTBEHHBIN YIKUH
8-9 ceHTsa0ps — 3KCKypcuu

PETMCTPAIIMOHHAS ®OPMA

damunus

Nms

Anpec

Mecto paboTsl

Tenedon/dakc

E-mail

HasBanune noxiaga

dopma npencTaBIeHUs JOKIaaa

3asBKH Ha yyacTHe B KoH(pepeHny nmpuauMaroTcs 10 1 saapst 2005 . 110 37€KTpOHHO ToUTe.
Nudopmarust o popmare MaTepuanoB [uis myONHUKaIUK, a Takke 00 YCIOBHSX TPOKUBAHUS OyAET BhICIaHA
BO BTOPOM IUPKYJISIpE KOH(PEPEHIIHH.

INTERNATIONAL CONFERENCE
«ECOSYSTEMS OF MONGOLIA AND FRONTIER AREAS OF ADJACENT COUNTRIES: NATURAL
RESOURCES, BIODIVERSITY AND ECOLOGICAL PROSPECTS»
September, 5-9, 2005. Ulaabaatar, Mongolia

Main Themes:
- Biological diversity and biological resources
- Optimization of use and conservation of biological resources
- Dynamics of ecosystems and modern seral processes
- Animal population and vegetation as a vulnerable components of ecosystems
- Man impact on environment and pollution of ecosystems
- Biological invasion of alien species
- Remote sensing and ecological mapping
- Natural and socio economic aspects of degradation and desertification
- Transformation of traditional nature management in modern times
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IHPABUJIA JJISA ABTOPOB

Crarbu, HampaBisieMble B KypHal «ApPHAHBIE YKOCUCTEMBI», JOJKHBI YJOBICTBOPATH CIEAYIOLIMM
TpeOOBaHUSIM.

1. CraTtbu JOJDKHBI COJACPXKATH CXKATO€ MU ACHOC M3JIOKCHUE COBPEMCHHOI'O COCTOSHHA BOIIPOCA,
OIIMCAaHHBbIC METOAUMKH HCCJIICAOBAHUS, U3JIOKCHUC U O6CY)KZ[€HI/IC IMOJIYYCHHBIX aBTOPOM JaHHBIX. Cratbs
JOJDKHa OBITH O3ariiaBlcHa Tak, yTOOBI Ha3BaHHE COOTBETCTBOBAJIO €€ COACPIKAHUIO.

2. CraTtp, TOCTYMAIOIMKME I ITyOJHMKAIUH, O0O0s3aTeIbHO IOJKHBI WMETh HaINpaBIICHHE OT
YUIpEXKICHHS, B KOTOPOM BBITIOJIHCHA JaHHAs paboTa.

3. O0beM cTaThi He TOJDKEH npeBblmarh 15 ctpanull Tekcra. Pazmep TexcroBoro mods s Gpopmara
ctpanuipl A4 170 x 245 MM 10/DKeH UMETh MO 2,5 CM CBepXyY U CHH3Y, 2 CM — ciipaBa u ciieBa. CTaThio
meyarath Ha KommbioTepe B mporpamme Word for Windows gepes 1,5 untepsaina. J[jis 3aroinoBKa CTaThby
npejiaraeTcsi ucnoib3oBarhk mpudT Baltica Ne 14, mis ocHoBHOro Tekcra - Baltica No 11, wnu nro60#
JOpyroi ONW3Kui 1O cTpoeHHro mpudT. BenuunHa ab3alMOHHOTO OTCTYNAa OCHOBHOTO TEKCTA CTAThU
noivkHa coctaBiaaTh 0,7 cm. Tekcr HaOupaercs 0e3 IEPEHOCOB C HCIIOJB30BAHHEM CTaHAAPTHOI'O
pas3zieneHusl MeXay CIOBaMH, paBHOTO OAHOMY mpoOery. CTpaHWIBI HyMEpOBaTh B BEPXHEM IPAaBOM
Yy JIUCTA.

4. CtaThH NMPEACTABISIOT B IBYX SK3eMIULIpax. B 1eBoM BepXHEM yTiry NepBOH CTPAaHHIBI PyKOIHCH
CIeAyeT IpOCTaBUTh COOTBETCTBYIOIIMI coaepxkanuto uHiaekc YJK. Ilocne 3arosioBka craBsiTCA
WHUOUAIE U (aMUIUK aBTOPOB, Ha CIEAYIOMICH CTPOKE CIEAYeT yKa3aTh Ha3BaHHE OpraHU3aluH C
TIOJTHBIM TIOYTOBBIM ajipecoM (ITOYTOBBIM MHIEKC, CTpaHa, TOPOJ, yJIHIA, JOM, MOYTOBHIH sAmuK, E-mail
(ecmu ectb) W T.4.). Bee cTpaHHIBI PYKOIUCH C BJIOKCHHBIMH TaOnunamu (CISIYIOMIMI JUCT TOCie
HEepPBOil CCBUIKM Ha TaOJMIly) JIOJDKHBI OBITh MPOHYMepoBaHbl. OTAGNBHO CIEAYET MPUIOKHUTH
aHHOTAIIUIO, TIEPEBEICHHYO Ha aHTIUICKHUH SI3bIK 00beMoM 3-5 cTp. pu oobeme ctatbu 10-15 ctp. u 2-3
cTp. pu o0beme ctatbu 5-10 cTp.

5. TabauIbl OJDKHBI MPEACTABIATECS B MUHUMAJIBHOM KojimuecTBe (He Oonee 3-4 Tabnuir), Kakmas
Tabnuna Ha otaenbHOM nucte. O0beM Tabnui He 6ojee 1 mMamuHOMKMCHOW cTpaHuipl. He momyckaercs
MMOBTOPEHUE OJHUX M TEX )K€ JaHHBIX B TaOyuIaX, rpad)ukax u Tekcre ctaThi. K TaOIHUIaMI0KHBL OBITH
JaHbI Ha3BaHWs. Bce Tabnuiia MO/KHE! ObITh Habpaus! B TabamuHoi Gopme Word for Windows.

6. Uucno wumOCTpalMii ODKHO OBITh MUHHMMalbHbIM (He Oonee 2-3 pucyHkoB). Kaxnmas
WUTIOCTpaLys JOJDKHA MMETh Ha 00OpOTe MOPSIKOBBIH HOMEp, (aMWIIMIO aBTOpa W 3arjiaBHe CTaTbu
(mucate TONBKO KapaHmamioMm). JIms pHUCYHKOB M QoTtorpadmii maercs obOmas Hymepaims. B
COOTBETCTBYIOIIMX MECTaX TEKCTA CTaThU JAIOTCS CCHUIKM HA PUCYHKH, Ha MOJSAX PYKOIUCH YKA3bIBaeTCS
ux HoMmep. Ha3BaHmsi TaOmuI W PUCYHKOB JOJDKHBI OBITH IpPEACTABIECHBI KaK HAa PYCCKOM, TaK M Ha
AHTIIUICKOM SI3BIKAX.

PasmMep aBTOPCKMX OpPHMIMHAJOB 4YEPTEXKEH JOJDKEH COOTBETCTBOBAaTbH HAMEUEHHOMY pPasMeEpy
WJUIIOCTpalui B XypHane. PUCYHKM NpEeACTaBIAIOTCS B IBYX 3K3EMILIIPaxX BBIYEPUYEHHBIMU TYIIBIO, A
TaKkKe B BUAE 4YeTKUX (oTopenpoaykuuid. CrneayeT MakCHUMalbHO COKpAllaTh MOSCHEHHS HA IOJIIX
pPHCYHKa, ITepeBoJis UX B moanucy. KapTel JOIKHEI OBITH BHINOJNHEHBI Ha reorpaduyeckoit ocaoBe 'VI'K
— 9TO JIOJDKHBI OBITH KOHTYPHBIE WK OJlaHKOBBIE KapThl. DoTorpaduu momKHBI OBITH KOHTpAcTHBIE, Ha
Oenoit rsHIEBOH Oymare, Xopoluo npopaboTaHHbBIE B AETANSX, B IBYX dK3eMIULIpax. Bece HeoOxonumble
Ha (ororpadusix IOSCHEHUS CIEAYyeT AeNaTh TOJIbKO HAa BTOPOM O3K3EMIULIpE. IEPBBIH SK3EMIULID
¢dororpadun He TOHKEH UMETh HUKAKUX JIe(PEKTOB. YCPHUIIbHBIX IISTCH, HAAMUCEH, U3JIOMOB, CIIEA0B OT
CKpEIIOK, TpeluH U T.1. Haknensats ¢ororpaduu Ha Oymary miv KapTOH HE pa3peLiaeTcs.

7. COMCOK HHUTHPYEMOM JIuTepaTypsl cieayeT odopmisats B coorBercTBuu ¢ ['OCTom 7.1 — 76
«bubnuorpaduyeckoe oOnMcaHUE TMPOU3BEICHUM Medyatu». PaboThl pacronaratoTcss B aji(paBUTHOM
nopsike, mo amuwiusM aBTopoB. CHauana UAyT pabOThl HA PYCCKOM SI3BbIKE, 3aT€M — Ha WHOCTPAHHBIX
s3pikax. OThenbHbIE pabOTBI OJHOTO M TOrO JKE€ aBTOPa pACMONIAraloTCsl B XPOHOJIOTMYECKON
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MOCTIeI0OBATENFHOCTH. JIJ1s1 )KypHANBHBIX CTaTel YKa3bIBAIOTCS (aMIIINU U MHUIIMAIBI aBTOPOB, HA3BaHUE
CTaThU, HA3BaHUE JXypHaJa, TOJ HM3IaHUS, TOM, HOMep (BBIYCK), CTPAHUIIBI; IJIsi KHUT - GaMUINH U
WHUIMATBI aBTOPOB, HA3BaHUE KHUTH, TOPOJI, U3AATENbCTBO, TOJ U3IaHHUs, 00IIee KOJUIECTBO CTPAHUII.
JlommyckaroTcsi TOJMBKO OOIIEN3BECTHBIE COKpalleHHs. B TekcTe, B KBaJpaTHBIX CKOOKaX, yKa3bIBaeTCs
¢dammnsg aBTOpa M TOJ W3MaHHUS paboTHl, HA KOTOPYIO JaeTcs cChlUTka. Bce mpuBEACHHBIE B CTaThe
ouTaThl  JOJIZKHBI OBITH BBIBEPCHBI II0 TEPBOUCTOYHHUKAM. VYkazanne B CIIHMCKE JIMTEpPATypbl BCEX
IUTUPYEMBIX B CTarbe paboT oO0s3aTenbHO. CHHCOK JUTEpaTyphl MPOHYMEpPOBAaTh M IeYaTraTh Ha
OTJEJILHOUN CTpaHHUIIE.

8. Pemakumsi mpocUT aBTOPOB UCIIOJIL30BATh EIWHHUIBI (DU3WYECKUX BEIHYHH, JECSATUYHBIC
MPUCTAaBKH M MX COKpALIEHHS B COOTBETCTBUU C IMPOEKTOM TOCYJapCTBEHHOTO CTaHaapTa «EIuHUIIBI
(U3UYIECKUX BETHYNH», B OCHOBY KOTOPOTO MOJIOKEHBI eTMHUIIBI MexryHapoHoit cuctemsl (CH).

9. Hampaeisiemasi B pelaKIiuio CTaThs MOJDKHA OBITH MOANMCAHA aBTOPOM C yKa3aHWeM (haMUITUH,
MMEHH U OTUYECTBA, IMOJIHOTO MOYTOBOTO ajapeca, MecTa pa0doThl U TenedoHoB. [Ipu HaTMYUK HECKOIBKHIX
aBTOPOB CTaThs MOAMKCHIBAETCS BCEMH aBTOPaMHU.

10. KoppekTypa aBTOpaM HE BHICHLIACTCS.
11. OTKIIOHEHHBIE CTaThH aBTOPaM HE BO3BPAIIAIOTCS.

12. Martepuansl — 2 9K3eMIipa cTaThil u auckera (3,5") — mpu mepechiike mPOCHM TIIATENHHO
YIaKoBaTh B TBEPAOH MalkKe.

13. Pykomnucu He peJakTHPYIOTCS, AUCKETHl M PYKOIMCH HE BO3BPAIAIOTCS.

14. Marepuaisl, ohopMIICHHBIE HE 10 TPAaBUIIaM, HE MOTYT OBITh OITyOJIMKOBAHEI.

ITo BceM BompocaM IpocuM o0paImaTbes B peAaKIIMOHHYIO KOJIJIETHIO.
Hamm anpeca: 119991, Mocksa, yn. ['yokuna, 3, UBIT PAH.

Ten.: (7095) 135-70-41

®axc: (7095) 135-54-15

E-mail: Nina M. Novikova <novikova@aqua.laser.ru>

Janna Kouzmina <tugai@gol.ru>, <jannaKV@yandex.ru>

367025, Maxaukaina, yi. 'amkuesa, 1. 45
Ten. 67-60-66, 67-09-83

E-mail: <ahmad@iwt.ru>, <dncran@iwt.ru>.

INPUHUMAIOTCS 3ASIBKH HA
PEKJIAMY OT KOMMEPYECKHUX
OPTAHU3AIIUI
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GUIDELINES TO AUTHORS

All articles submitted to the journal “Arid ecosystems” must satisfy the following conditions.

1. Articles are to contain short and clear review of the modern state of the problem, described methods,
review and discussions of results received by author. Title of article must reflect its content.

2. Articles, submitted to the journal must have recommendation letter from the Institution in which the
work had been done.

3. The volume of article must not exceed 15 pages. Article must be done in the program Word Windows
with 1,5 line spacing. For the page A4 170x245 mm the top, bottom margins must be 2.5 cm, right and left -
2 cm. For the title of article we propose to use font Baltica * 14, for the main body of text - Baltica * 11 or
some other similar font. First line spacing must be 0.7 cm. Text flow must be without hyphenations with
standard break between words equal to one break. Pages must be numbered in pencil in the lower left corner
of page.

4. Articles must have two copies. In the upper left corner of the first page author must write index UDK.
After the title there must be initials and surname of author, next line must contain name of organization
with full postal address (index, country, city, street, building, zip code, E-mail, etc.) All pages of article
with tables (the next page after reference) must be numbered. Besides, the annotation in English - 3-5 pages
if article is 10-15 pages and 2-3 pages, if article is 5-10 pages - must be added.

5. Article must contain minimum tables (not more than 3-4), each on separate page. Table must be not
more than 1 typewritten page, repeating of data in tables, figures and text is not desirable. Tables must
contain footnotes. All tables must be written in Word for Windows.

6. Articles must contain minimum illustrations (not more than 2-3 pictures). Each illustration must have
on the other side the number (written in pencil) (pictures and photographs must be numbered in the same
sequence), surname of author, name of article. Captions for pictures and photographs must be done on
separate page in Russian and in English (with surname of author and title of article). In corresponding places
of the article there must be cross-references for illustrations, on the margins the number of illustration must
be mentioned. Captions of tables and pictures should be submitted both in Russian and in English.

The scale of original figures is to be the same of those published in the journal. Pictures are to be done in
black Indian ink or they must be clear reproductions in two copies. Minimum notes on margins are
recommended. All necessary explanations must be done in footnotes. Maps must be done on the
geographical base of Main Department of Geodesy and Cartography - contour or blank maps. Photographs
must be sufficiently contrast on white glossy paper, clear in details in two copies. All necessary explanations
for photographs must be done on the second copy. The first copy of photograph mustn’t have any defects:
ink spots, signs, breaks, traces of clips, cracks, etc. It is forbidden to stick photographs on paper or
cardboard.

7. Cited literature is to be listed in alphabetic order, according to the authors’ surnames. Russian works
first and then foreign works. Separate works of the same author are to be listed in chronological order. For
journal articles must be mentioned: surname and initials of authors, name of article, name of journal, year,
volume, number (issue), pages; for books - surname and initials of authors, name of book, city, publication
house, year, total pages number. Only common abbreviations are allowed. In text in square brackets author
must mention the surname of cited author and year of edition. All citations must be verified with the original.
All cited works must be mentioned in the list of publications. List of publications must be numbered and
must begin from the separate page.

8. We ask authors to use conventional physical units, decimal endings and all abbreviations in
accordance with the State standard “Physical units” based on the SlI system.

9. Submitted article must be signed by author with indication of his surname, name and father name, the
whole postal address, place of work and telephone number. If there are many authors, they all must sign the
article.

10. Corrected articles are not sending to author.
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11. Rejected articles are not returned to authors.

12. Materials - 2 copies of article and diskette (3.5”") are recommended to be carefully packed for
mailing.

13. Articles are not edited, diskettes and articles are not returned.

14. Articles prepared incorrectly cannot be published.

For information please address the editorial staff.
Our addresses: 119991, Moscow, Gubkina st., 3, WPl RAS.
Tel.: (7095) 135-70-41
Fax: (7095) 135-54-15
E-mail: Nina M. Novikova <novikova@aqua.laser.ru>
Janna Kouzmina <tugai@gol.ru>, <jannaKV@yandex.ru>

367025, Mahachkala, Gadjieva st. bld. 45
Tel.: 67-60-66, 67-09-83.
E-mail: <ahmad@iwt.ru>, <dncran@iwt.ru>.

APPLICATIONS FOR ADVERTISEMENT
FROM COMMERCIAL ORGANIZATIONS
ARE WELCOME
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Mpunoxenne 1. Appendix 1: XAPUH, TATEUILIN

Puc. 1. Kapra nerpanaruu 3acyuniuBbix 3emernb Asuu (Kharin et al., 1999).
Fig. 1. Map of Asian drylands degradation (Kharin et al., 1999).



Mpunoxenne 2. Appendix 2: T'YHUH u gp.



Mpuaoxenne 3. Appendix 3: 'VYHUH u ap.



Mpuaoxenne 4. Appendix 4: 'VHUH u ap.



Mpuaoxenne 5. Appendix 5: 'VHUH u ap.



Mpunoxenne 6. Appendix 6: MUKJISAEBA u np.

Puc. 1. Pacnpoctpanenue crtemHbix 3kocucteM Monromuu. Fig. 1. The steppe ecosystems distribution in Mongolia. 1 — Ecosystems of
cryophyte-motley grass-tussock cereals (alpine) steppes. 2 - Ecosystems of moderate wet (cereal-motley grass meadow) steppes. 3 - Ecosystems
of moderate dry (motley grass-tussock) steppes. 4 - Ecosystems of dry (tussock cereal) steppes. 5 - Ecosystems of extra dry (semi shrub- tussock
cereal) steppes. 6 - Ecosystems of semi desert (semi shrub-tussock-onion) steppes.



Mpunoxenne 7. Appendix 7: XKUPHOB u np.

Puc. 1. Pacnpoctpaneare OOIIT no manamadTHO-3K0M0rHueckuM pernonam Mouromuu. Fig. 1. The SPA distribution by landscape-ecological
regions of Mongolia. Landscape-ecological regions: A — Altai-Saiyan; B — Transbaikal; E — Central-Asian; D — Central-Mongolian; G -
Khingan; W — Dauria-Mongolian (for the region differentiation see table 2).



Mpuaoxenne 8. Appendix 8: BOCTOKOBA wu np.

Puc. 1. Kapra sxocucrem comona bynran FOxno-I"oOuiickoro aiimaxa.
Fig. 1. Ecosystems of Bulgan somon, South Gobi aimag.



Mpuaoxenne 9. Appendix 9: BOCTOKOBA wu np.

Puc. 2. Kapra nporeccoB aerpagaiiuu 1 OoImyCTEIHUBAHUS SKOCHCTEM coMOHa bynraH.
Fig. 2. The degradation/desertification processes in ecosystems of Bulgan somon, South Gobi
aimag.



Ipunoxenne 10. Appendix 10: BOCTOKOBA wu np.

Puc. 3. HereHna K KapTe mponeccoB acrpaaali U OIyCTbIHUBAHUSA S9KOCUCTEM COMOHA BynraH.
Fig. 3. The legend to the Map of degradation/desertification processes in ecosystems of Bulgan somon, South Gobi aimag.



Ipunoxenne 11. Appendix 11: BASIPXKAPI'AJI, KAPHUDJINU

Puc. 1. Comon bynran. (a) Kapra pacnonoxenus; (8) Caumok Jlanacar-5 TM (1990 r.); (c)
Cuumok Jlanacar-7 ETM+ (2002 r.). Cunres kananos: K, 3, ' =7,4,1.

Fig. 1. Bulgan Soum. (a) Location map; (b) Landsat-5 TM, 1990; (c) Landsat-7 ETM+, 2002. Band
combination: R,G,B = 7,4,1.
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Fig. 3. (a) Frequency histogram of NDVI change differencing image. Significant changes of NDVI
values are highlighted in color ranges with interval of one standard deviation, no-changes are shown
as gray tones within threshold of 2 standard deviations around the mean; (b) Changes of land cover
from 1990 to 2002 for the Bulgan Soum obtained by the NDVI differencing change detection
method. Change types are in color range from blue to red, and superimposed on the red band of the
Landsat-5 TM in 1990.

Puc. 3. (a) Yacrotnas rucrorpamma msmeneHuit NDVI. Bonbmne w3menenus 3nauenuii NDVI
SPKO BBLACIAKOTCA B LIBETOBOM PAAY MHTCPBAJIOM B OJHO CTAHAAPTHOC OTKIOHCHHUEC, OTCYTCTBHUC
U3MEHEHUH ITOKa3aHo CCPBIM LBCTOM B IpCACiiax Iopora IABYX CTaHAAPTHBIX OTKJIOHEHUH OT
cpennero 3uadenus; (B) KapTuHa n3aMeHeHHI HAMOYBEHHOTo MokpoBa comona bynran ¢ 1990 mo
2002 rr., momy4yeHHass MeTonoM ompeneneHus muddepenmupyromero m3meneHuss NDVI. Tums

W3MEHCHUI B [IBETOPSIIE OT TOJy0Oro 0 KPACHOIO HAIOKEHBI Ha KpacHyIo JeHty Jlanacar-5 TM B
1990 r.



Mpunoxenne 13. Appendix 13: TAHKOBA wu np.

[TouBeHHO-re0bOTaHMUECKas KapTa oaszuca DxuitH-I"011 (mo ®emoposoii, [Tankosoii, 1980).
Soil-geobotanical map of Ekhiin-Gol oasis (after Federova, Pankova, 1980).



Mpuaoxenne 13. Appendix 13: TIAHKOBA wu ap.

3acosenue- Salinity*

No BeIIENTA PacturensHbIe cooOmEecTBa Tunsl nous
Index Plant communities Soil types CTCTCHb XUMHU3M
degree chemical type
JIyrossie - Meadow
1 Carex enervis+ Jlyrosas cnabo-conoHYaKoBas 1 CI-SO,
Hordeum brevifolium Meadow low-solonchak 1 SO,
2 D Carex enervis+Triglochin maritima+ | JlyroBo-GoJyioTHas ci1ab0-COJIOHYAKOBATAs 1 SO,
Halerpestes ruthenica Meadow-swamp low-solonchak 1 SO,
Tano¢urasie - Halophyte
Paspexxennsie pouu ¢ Populus ConoHuak ruApoMopHBIN TPOrPECCUBHO 6 Cl
3 o .
diversifolia 3acoustionuiicst — Solonchak crusty 2 SO,
4 |:| Populus diversifolia-Sophora JIyroBo-TaKkbIpOBHUIHASI CITA00COIOHIAKOBAs 3 IIpenmymecTBeHHO
alopecuroides Meadow-takyr low-solonchak 1 — Mainly CI
5 |:| Tamarix ramosissima-Lycium CosoHuak ruipoMOpQHBIi 5 ITpenMyIeCTBEHHO
ruthenicum Solonchak hydromorphic 2 — Mainly CI
6 I:l Tamarix ramosissima-Lycium Cononuak ruapoMopHbIi 4-5 TIpeumMymiecTBEHHO
ruthenicum+Sophora alopecuroides Solonchak hydromorphic 2 — Mainly ClI
7 I:l Tamarix ramosissima- ConoHuak ruApoMophHEIH 4 IIpenmymecTBeHHO
Nitraria roborovskii Solonchak hydromorphic 1-2 — Mainly CI
Tamarix ramosissima- CoroHuak ruipoMOpQHBIi 4 ITpenMyIeCTBEHHO
8 I:l Lycium ruthenicum+ Solonchak hydromorphic 1-2 — Mainly CI
Reaumuria soongorica
9 Tamarix ramosissima- Crnabopa3Buras cailpoBasi 0a3ucHas 1 TIpeumMymiecTBEHHO
Phragmites communis Weak developed soils of sair in oases 1 — Mainly CI
10 Lycium ruthenicum+ CosioHYaK rugpoMopHbIH 6 Cl
Phragmites communis Solonchak hydromorphic 4 SO,
1 Lycium ruthenicum+ CosoHuak ruipoMOpQHBIi 6 SO,
Leymus secalinus Solonchak hydromorphic 4 SO,
Lycium ruthenicum+ ConoHuak rugpoMopHbIA 6 Cl
12 |:| Glycyrrhiza uralensis+ Solonchak hydromorphic 1 SO,
Phragmites communis
13 Lycium ruthenicum+ CosioHYaK rugpoMopHbIH 3 Cl
Sophora alopecuroides Solonchak hydromorphic 1 SO,
3apociau Lycium truncatum CosoHuak ruipoMOpQHBIi 5 SO,
14 Solonchak hydromorphic 2 SO,
MoHOJOMHUHAHTHBIE COOOIIeCTBA Cononuak orakbipenHbiit — Solonchak takyrous 5 SO,
15 - Reaumuria soongorica TaxbIpoBHUIHAs CUIBHOCOIOHYAKOBAs 2 SO,
Takyrlike strong solonchak 3 Cl
1 Cl
16 I:l MoHo10OMHHAHTHBIE CO00IIeCTBa ConoHuak ruaApoMopHbIi 6 SO,
Leymus secalinus Solonchak hydromorphic 1-4 SO,
17 3apocau Achnaterum splendens Cononuak rugpoMopHbIA 3 Cl
Solonchak hydromorphic 2 Cl
Coo6ecta Huskopocoro (Low ConoH4ak ruapoMopdHbIi 6 Cl
18 |:| growth) Phragmites communis+ Solonchak hydromorphic 4 SO,
Lycium ruthenicum
19 Cooburectsa cpeanepocioro (Medium Cononvak ruapoMopdHbIi 4 Cl
growth) Phragmites communis Solonchak hydromorphic 2 Cl
20 I:l Coobutectsa Boicokopocioro (High | Cononuak ruapoMopdHbIit 4 SO,
growth) Phragmites communis Solonchak hydromorphic 2 SO,
Icammodduthbie - Psammophyte
Haloxylon ammodendron+ Tamarix | IlecuaHas mycCThIHHAs 2 ITpenMyIeCTBEHHO
21 | | ramosissima- Calligonum Sandy desert soil (Arenosols) 1 — Mainly CI
mongolicum

*Cremnenp 3aconeHus: 1-cmaboe; 2-cpenHee; 3-cuiibHOE, 4-0YeHb CHIIBHOE; 5-Upe3BBIYAHO CHIIBHOE; 6- Upe3BBIYAfHO CHIIBHOE C
coJieBBIMH KOpamu. B umciurene — 3aconenue B cioe 0-100 cMm, B 3Hamenatene — 101-200 cm. The degree and chemical type of
salinity: 1 — low; 2 — moderate; 3 — strong; 4 — very strong; 5 — severe; 6 — severe with salt crusts (0-100 cm / 101-200 cm).
Coueranust coobmects — Complexes of the communities: 1 —11 +21; 11 -7 + 16; 11 - 11 +13; IV-11+9;V-11+9+16; VI-11
+16; VI -16+8; VIII - 16 + 11; IX =11+ 19; X =11 + 14; X1 - 14 + 18; X1 -1 + 17; X1l - 10 + 21; XIV - 12 + 6.

Jlerenna Kk moYBEHHO-Te00OTaHNUECKOI KapTe oasuca Dxuitn-Toi1. Legend for the map of Ekhiin-Gol oasis.
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Puc. 2. KoMIuieKCHBIH TOYBEHHO-T€000TAHUYECKUIA HpO(i)I/IJ'IB MHOT'OJICTHUX IMOJYCTAllMOHAPHBIX I/ICCJ'Ie,[[OBaHI/Iﬁ COMOHa BYJ'IFaH.

Fig. 2. Complex sequence of long-term soil-geobotanical studies in Bulgan-somon (at a reduced scale of 1: 200 000).

A — (dparMeHT MOYBEHHOM KapThl; B - rpanymomerpuueckuii coctaB mous; C - BbICOTHBIN mpoduib (M H.y.M.). A — soil map; B — texture of
topsoil; C — absolute level profile. 14 — nHomepa mutomanok mouBeHHO-reoboTannueckux onucanuii 2003 r., B ckobkax — 1972-1990 rr. 14 — the
numbers of soil-geobotanical descriptions made in 2003; inside the brackets are data for 1972-1990.



Mpuaoxenne 14. Appendix 14: TOJIOBAHOB u ap.

Jlerenna K  IMOYBEHHO-TEOOOTAaHMYECKOMY MPOQWII0  MHOTOJETHHX  IOJYyCTallMOHAPHBIX
uccienoBaHuii comona bynras.
Legend to the Complex sequence of long-term soil-geobotanical studies in Bulgan-somon
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